10

15

20

30

DERIVATIVES OF 4-(2-AMINO-1-HYDROXYETHYL)PHENOL AS
AGONISTS OF THE p2 ADRENERGIC RECEPTOR FIELD OF THE
INVENTION The present invention is directed to novel 02 adrenergic
receptor agonists. The invention is also directed to pharmaceutical
compositions comprising such cohpounds, methods of using such
compounds to treat diseases associated with 02 adrenergic receptor

e N e e VR S e el
agonists are recognizeR #HSFESERE IO RFCHER TR treatment of pulmonary
diseases such as asthma and chronic obstructive pulmonary disease

15(including chronic bronchitis and emphysema). 02 adrenergic receptor

FIEBYPRISIRIRASPSRIuI 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 p2 adrenergic
receptor 20agonists, current agents possess less than desirable potency,
Thequpsenvifrentigatisaligmedioraten &7 agtrneran (reemieredanisisedbiefivention

is angGfiFEUﬂ%d Eé%ﬁ?mﬂﬁﬁiedlmimfﬁdﬂamﬁQd%&%&ﬁ&&ﬁ&@%ﬁ@{ﬁ&ds of
. Preterrea agen ma 0SSeSS, among otner. properties, |mpr0V€ .

using SN, SOTRRHAP Ko S SHATES OEPEISt, Vi ih ACTSRRSoI EaEIEr 25t

andwmdessesrahdirdematdiate aetivh{or Brepamg ARY ORTMEIENVENTION

The invention provides novel compounds that possess 132 adrenergic
receptor agonist activity. Accordingly, there is provided a compound of the

BAGREREOINW IHeNiS2 RQBReIE 300f formula (I): 2 (1) wherein:

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). B2 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 32 adrenergic receptor
agonists, current agents possess less than desirable potency, selectivity, onset, and/or
duration of action. Thus, there is a need for additional B2 adrenergic receptor agonists
having improved properties. Preferred agents may possess, among other properties,

improved potency, selectivity, onset, improved safety margins, improved therapeutic
window and/or duration of action.

SUMMARY OF THE INVENTION

The invention provides novel compounds that possess 32 adrenergic receptor agonist

activity. Accordingly, there is provided a compound of the invention which is a compound
of formula (1):
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5R1 is a group selected from -CH20H, -NHC(0)E1 and R2 is a hydrogen
atom; or 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 atom is bound to the carbon atom in the phenyl ring
holding R2 10 R3 is selected front hydrogen and halogen atoms or groups
selected from -SO-R5, -S02- R5, -NH-CO-NFi2, -CONH2, hydantoino,
Clalkyl, ClAalkoxy and -902NR5R6 R4 is selected from hydrogen s
atoms, halqgen a&r_ps and C,Aalkyl groups R5 is a C,Aalkyl group,0
Ca.ecycloalkyl grgup R is inﬁe?ﬂenﬂ; selectedMronfhydrogen a‘oms
lorhgrauns 15Msp a in adenty Bl 2,13 x4 and
s are indH tly 0, 1, 2'or is’® 1 oP 2 with tie provisd$ that: &t
least oneQf pp-and r is not 0 20 the sum n+m+o+q+r+sis 7, 8, 9, 10, 11,
12 6143 the'sum g+rtsis 2, 3, 4, 5 or 6 or a pharmaceutically-acceptable
salt or solvate or stereoisomer thel¢of. 25The invention also provides a
pharmaceutical composition comprising a compound of the invention and
a pharmaceutically-acceptable carrier. The invention further provides
wheggithinations comprising a compound of the invention and one or more
other therapeutic agents and pharmaceutical compositions comprising
R1such combination?.
Is a group selected from —-CH,OH, -NHC(O)H and

¢ R?is a hydrogen atom; or

o 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 pheny! ring holding R?

e R® is selected from hydrogen and halogen atoms or groups selected from —=SO-R®, -SO,-
R®, -NH-CO-NH;, -CONH,, hydantoino, C,4alkyl, C.alkoxy and -SO,NR°R®

¢ R* is selected from hydrogen atoms, halogen atoms and Cy.salkyl groups

e R®is a Calkyl group or C,ecycloalkyl group

e R® is independently selected from hydrogen atoms and Calky! groups

e n, p and g are independently 0, 1,2, 3or 4

e m and s are independently 0, 1, 2 or 3

eris0, 1or2
with the provisos that:
e atleastoneofmandrisnotO
s the sum n+m+p+g+r+sis 7, 8, 9,10, 11, 12 0r 13

e thesumag+r+sis 2, 3,4, 50r6

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

The invention also provides a pharmaceutical composition comprising a compound of the
inveniion and a pharmaceutically-acceptable carrier. The invention further provides
combinations comprising a compound of the invention and one or more other therapeutic

agents and pharmaceutical compositions comprising such combinations.




10

15

20

25

30

3 The invention also provides a method of treating a disease or condition
associated with 132 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, comprf‘smg administering to the mammal, 5a
therapeutically effective amount of a compound of the invention. The

THEWRRHA treatment comprisin admlnlsterln
o e R e RGP Gocperii 2

a fﬁ@&ﬁi&@f@@@&@%w%aea&m@ammr@pmm agtbmts of hronic
obsepetiedepainelistiticeaspantsidhe B NGANRINE, Wﬁ&ﬁ@iﬁgﬁwtﬁggfder a

n s described herein, which are useful for
caFH@E‘%ﬁE‘&-EeQ grmh%;g}?quﬁe mver?trIn ﬂ%n?é%‘vﬁlﬁ:?H'E'I%'S%?Bﬁ}tlj@é‘é%mamma‘

reparing compo
Fﬁﬁ%iﬂ}f‘?é%ﬁﬁ@‘immmw desonmahertin iforentieniThS mestiaeh further
pr@hﬂw@ﬁd@ﬁf&&ﬂﬁﬂé&ﬁ%&ﬁﬁ@ﬁ@@@%@r%éW&Q HEmity gffectuve

@gtgor% qgéahfor agon or 51 icament for treating a dis
con ition assoclate W|tﬁ Ot i FBE:'%%@%F%WW@"@”& BUIW?E%&WT
thefrraidic agestPas asthma or chronic obstructive pulmonary disease,
pre-term labor, glaucoma, a neurological disorder, a cardiac disorder, or
inflammation) in a mammal. 20 DETAILED DESCRIPTION OF THE

In B¥MERRE bl e dlpserloing R ARRLIIS GRIBANIIANS and metho

of the invention, the followmg terms have t OWI g me ﬁ&%ssffﬁ@%
IntS{MsiAss Frneuhed Eif"f*hﬂ%ﬁﬁrﬁh’é%ﬁéﬁftﬁfﬁwrémmémmﬂhaefers

ingrtiaramount sufficient to effect treatment when administered to a patient
in need of treatment.  The term "treatment" as used herein refers to the
treatment of a disease or medical 30condition in a human patient which

THEGWERSN 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 puimonary disease, such as asthma or chronic

obstructive puimonary 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.

The term "therapeutically effective amount" refers to an amount sufficient to effect
treatment when administered to a patient in need of treatment.

The term "treatment” as used herein refers to the treatment of a disease or medical
condition in a human patient which includes;

(a) preventing the disease or medical condition from occurring, i.e., prophylactic treatment
of a patient;
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(a) preventing the disease or medical condition from occurring, i.e.,
prophylactic treatment of a patient; 4 (b) ameliorating the disease or
medical condition, i.e., causing regression of the disease or medical
condition in a patient;  (c) suppressmg the disease or medical condition,
i.e., slowing the development of te 5disease or medical condition in a
patient; or (d) alleviating the symptoms of the disease or medical condition

(b) mmﬁe@ @ gRRRS mgoﬂrdmnq'@or&m@%@é%% d;ﬁae disease

adrene &%IC receptor activity" includes 10all disease sta

or WSAGRISRAMIAR Lr8 BRiEwledged now, or that are found in the future, to

be associated with 02 adrenergic receptor activity. Such disease states
include, but are not limited to, pulmonary diseases, such as asthma and
(c) copprésginstic clivense bn araiya eanpdnelysinghienieippatilis ek
dISQQQQW%%H@\ §§nWﬁHnal 3&@&9 &fl disorders and cardiac disorders. 132
IS also

adrenergic receptor activit nown to be 15associated with
pre-term labor (see International Patent Application Publication Number
WO 98/09632), glaucoma and some types of inflammation (see
(d)|ptevivdina g patetamspplibatiise PasHiicaedisalcendidpvitoageisa703 and
Patent Application Publication Number EP 1 078 629), 20The term
"pharmaceutically-acceptable salt” refers to a salt prepared from a base or

Th@%ﬁrx\é@'ﬁmééaeé%‘?emkﬁd‘ﬁ @%HQ@WEfgcﬁ&@%@}e raa%ﬁ\nt mcludes

- mammal. Such salts can be derived from harmaceutlcal -acce

all tisrgsn RiaroradAloRRRtens B8R iﬁ‘fﬁﬂ‘ﬂﬁé@ﬁ%@&w %[é@éb’t’é% @Uﬂd in the

futiver gabicascYigrRai witc BisadZhalitcdetbest tHeVity. Such disease states include,
har ti IIya ceptable acids include acetic, benzenesulfonic,

o e RO et e R G A e

puﬁrlﬂ@am@lmﬁdm@ihﬁiwgkﬁ?mmmmﬂmmdm@musm anavedledicpeurological

digbeihinpawianic M%r@lgzca&eﬂé%m%p%%ﬁw i€, a?é%?ﬁ“?;'\ﬁn% ifric,

tartaric, p- toluenesu;fonlc xinafoic (1-hyclroxy-2-naphthoic acid) and the
ARG S N A BRERR S RRRURr B A PEIEIRD FyBIERIRRmoer
WRHB/0968R] ayiaycrrati @nsLafumie typestiohindsorifuation Xdea finiersaidrartzaient

A&}ﬁ@a?ion Publication Number WO 89/30703 and Patent Application Publication Number
EP 1078 629).

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 a mammal. Such salts can be
derived from pharmaceutically-acceptable inorganic or organic bases and from
pharmaceutically-acceptable inorganic or organic acids.

Salts derived from pharmaceutically-acceptabie acids include acetic, benzenesulfonic,
benzoic, camphosuifonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic,
hydrochloric, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pantothenic,
phosphoric, succinic, sulfuric, tartaric, p-toluenesuifonic, xinafoic (1-hydroxy-2-naphthoic
acid) and the like. Particularly preferred are salts derived from fumaric, hydrobromic,
hydrochloric, acetic, sulfuric, methanesulfonic, xinafoic, and tartaric acids.
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5 Salts derived from pharmaceutically-acceptable inorganic bases include
aluminum, ammonium, calcium, copper, ferric, ferrous, lithium,

magnesium. manganic, manganous, potassium, sodium, zinc and the like.
Particularly preferred are ammonium, calcium, magnesium, potassium
and sodium salts. 5 Salts derived ¥rom pharmaceutically-acceptable
organic bases include salts of primary, secondary and tertiary amines,

saitl§ %&%@Wgngﬁm&&m&%%@a IS5 RR LYY AGEH g-ARIRes
an e, sucC

el as arginine, betaine, caffeine, choline, N,N'-
amTERSEHR Y RELAY BN ERRARR R PR IREID - MBRGEINTI BiaRRaTH, manganous,
pot@sslime togiam| portaan e likethanialasninpretshryte ardiamiosium, calcium,
ma&lﬁ%ﬁﬁmﬁgg&%w&%-gg@r\&g| %gql!ne, glucamine, glu_cosamlne, h_|st|d|ne,

ydrabamine, 1Isopropyiamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethylamine, trimethylamine, tripropylamine, tromethamine and the like.
SalisEiniveae framguleanaceutisrd e e ARl aRnicRARFIRC ISP REE DY BRI,
sedBUE ML RIHRTL RIS Uikl dih PsCoBIRALM ErahHe dRRMIBNGY Aaturally-
&armaceuticall -acceptable salt thereq%‘, Fnd one.or moF\e molﬁcH,l_es of a
oc Staif '

TG RAMEGE R DS LE 54, BRI RIS SRR A0S S Substantially

dibBreyethplenedidniot stkitylamiheAvdieth vespnestinnsiya-dibhetnteriohetangy,

ethdRPhRX AR NUGRTInD RERANRh AEFRNR, ISRROBPRALIREQiGAaRIMeand
the 20like, When the sqlvent is water, the, solyate formed, is a hydrate. It

O 5B Rt AR 5 RO Y B AR MBI st or

masphadite ofisteazios piperidinergofy anintersding, tpracelne epatinssrihatitiominef

risAlia VAR AP i CRIS BB HR RSt RARNALRPHR tike.

pharmaceutically-acceptable Salt of a stereocisomer 250f a compound of
formula (I). The term "amino-protecting group” refers to a protecting group
suitable for preventing undesired reactions at an amino nitrogen.

The &ire sEaR dPRiB-HRSIBRIEN §greviFaalwiermedbi 3re AoTRFifaaigeyles of
a fonmy i @cyt grpionad fsitexavipitoalknaoybgracpstcilighhasg@areswl thereof,

ardl é%?%@%%'cggaﬂgéoﬁy%@;@e%éeéha%%wggfg?@yggga

crystalline solids
arylmethoxycarbonyl groups, such as benzg/ oxycarbony F(%z? and
h@xma@mmw@&rmﬁn raﬁmﬁfcﬁ?‘é??l?ﬂ t?R)Y%‘PbLﬁﬁ","%inﬁaélgeo%mts
in€f30, Byityhy bf) exdrtiple 1naitdd nslieshoxgptaepy ixosibpansi|Hogtioursd, sinef tras
trimet iyl (T id tert- i 'i TBS): and the like. 6 The
hkteé%%@%(é%ﬁﬁ%(%%8‘@%0%%6}({%%%%@ %%t%g% group suitable for
preventing undesired reactions at a hydroxy group. Representative
hydroxy-protecting groups
It will be appreciated that the term "or a pharmaceutically-acceptable salt or soivate of

stereoisomer thereof" is intended to include all permutations of salts, solvates and

stereoisomers, such as a solvate of a pharmaceutically-acceptabie salt of a sterecisomer
of a compound of formuta (i).

The term "amino-protecting group" refers to a protecting group suitable for preventing
undesired reactions at an amino nitrogen. Representative amino-protecting groups
include, but are not limited to, formy!; acyl groups, for example alkanoyl groups, such as
acetyl; alkoxycarbonyl groups, such as tert-butoxycarbonyl (Boc), aryimethoxycarbonyl
groups, such as benzyloxycarbony! (Cbz) and 9-fluorenyimethoxycarbonyl (Fmoc),
aryimethyl groups, such as benzyl (Bn), trityl (Tr), and 1,1-di-(4'-methoxyphenylimethyl,
silyl groups, such as trimethylsilyl (TMS) and tert-butyldimethylsilyl (TBS); and the like.
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include, but are not limited to, alkyl groups, such as methyl, ethyl, and
tert-butyl; acyl 5 groups, for example alkanoyl groups, such as acetyl;
arylmethyl groups, such as benzyl (Bn), p-methoxybenzyl (PMB),
9-fluorenylmethyl (Fm), and diphenylmethyl (benzhydryl, DPM); silyl
groups, such as trimethylsilyl (TM%) and tert-butyldimethylsilyl (TBS); and
the like. 10The compounds of the invention contain at least a chiral center.
Accordingly, the invention includes racemic mixtures, enantiomers, and
mixtures enriched in one or more stereocisomer. The scope of the

Thénuﬂﬂtipyuﬂ;&ﬂsﬁﬁe’aﬁ@ and, la@mﬂtse%meétﬁxze&&hs £@E§5{y%§0&é\%ﬂfma

un swe re%(gtlonn%sa S Wérl as th t e m% vidual en ntlomers diastereomers, an
SRTeoISomar 2 AHR NS RkAIPER RBPITSHNE Beﬁﬁﬁ‘BWfﬁﬁge&BﬁQpﬁ%‘f‘R?s of
inclitie pretaietnat imiien thaslisyhgiesns, suehcismatiglr etit, andted-mitd; acylin
groape R AN IMGRLYN rG PQ}EHda%%fg?ﬁ RS W&BW&%&”&@N%%@SM
Br§um m-r wit ﬂﬁ ﬁ% In still another embodimént thé compoun
(Brys RABPEEER TS SRR ﬁ%@amwwwdm@vw
DPM)lﬂl,yra@hfusalIwnbtdmainmeﬁby:ldﬂméﬁmmodnqummwauméthﬁa@wsms), and the
likdnvention have the sum g+r+s with a value of 2, 3 or 4. In still another
embodiment the compounds of the present invention have s with a value

of 0 or 1. 30 7 In still another embodiment the compounds of the present
invention have the sum g+s with a value of 1, 2, 3 or 4. 5In still another

The RASRAHASROHECBNFRER eI [sRs @ AT HiareTnabs thadryention
incfudes theaytioupixtiars séinghtidradhy creg anxaleR e A REdas SREEP dE @
steagItWharoHR: L o%g' ARNRIRN Rodimenting g&gﬂ&?wnds of the e

invention have e selected from t he group consisting glfech?o??{ré F?ﬁf‘otﬂﬁe
racgﬁamforms of the compounds as well as the individual enantiomers, diastereomers,

and stereoisomer-enriched mixtures.

in an embodiment the compounds of the present invention have at least one of mand r
with a value of 1.

In another embodiment the compounds of the present invention have the sum m+r with a
value of 1.

in still another embodiment the compounds of the present invention have the sum
n+m+p+g+r+s with a value of 8, 8 or 10.

In still another embodiment the compounds of the present invention have the sum q+r+s
with a value of 2, 3 or 4.

in still another embodiment the compounds of the present invention have s with a value of
Oor1.

In still another embodiment the compounds of the present invention have the sum n+p
with a value of 4, 5 or 8.
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10 In still another embodiment the compounds of the present invention
have R3 being a methyl group. In still another embodiment the
compounds of the present invention have R4 being a 15hydrogen atom. In
still another embodiment the compounds of the present invention have
IR4 being a chlorine atom. 20In still another embodiment the compounds
of the present invention have m and s with a value of O, r and q with a
value of 1, the sum of n and p with a value of 6 and R6 and R6 being both
hydrogen atoms Of particular interest are the compounds: 25 (R,

in sg)-an(her @b @ifheniche phropgindml/ e RigRaM YRtiomexihe sy oS

witfVsRiERetay Bnsienol (R, |
S)-4-(2-(16-(2,2-Difluoro-2-phenylethoxy)hexyllamino}-1 -hydroxy-ethyl)-2-
(hydroxymethyl)phenol 30(R,

In ﬁ)LéF@{{elr 4riificioTenttifd-givepyibdsaxitiiecnpianhinesntion peve xS’ etigtyea-from

the( Vﬁﬁ%@m PDERALERR atom, an halogen atom or a methyl yl group.
-4-(2-{16- (4 D|fluoro 4-phenylbutoxy)hexyliamino}-1 -hydroxy-ethyl)-2-
(hydroxymethyl)phenol

in §)%Ef@?@dﬁ%@iﬂmﬁme?ephmnyi&mokjt)h@r@élmﬁinm)wﬂodmi{ﬁ-mleﬁ)as#mm
QHYSS %ﬁ%}m l&?c% s @ Quorine ato

642,2-Dit uoro -2-(3-meth rPphenyl)ethoxy)hexyl}amlno) 1-
hydroxyethy1)-2-(hydroxymethyl)phenol
in 48 2RtR=14GHE Pbif tay eompbemidethos\pireny avaitah hdweoRdXueige0-
m %\}(Jgdr xymethyl)phenol

)- -(Hydroxymethyl)-4-(1-hydroxy-2-([4,4,5,5-tetrafluoro-S-(3-
phenylpropoxy)hexyfiamino}ethyl)phenol

in still another embodiment the compounds of the present invention have R* being a
hydrogen atom.

In still another embodiment the compounds of the present invention have R?* being a
chiorine atom.

In still another embodiment the compounds of the present invention have m and s with a
value of 0, r and q with a value of 1, the sum of n and p with a value of 6 and R® and R°
being both hydrogen atoms

Of particular interest are the compounds:

(R, S)-4-(2-{[6-(2,2-Difluoro-4-phenylbutoxy)hexyllamino}-1-hydroxy-ethyl)-2-
(hydroxymethyl)phenol

(R, 8)-4-(2-{[6-(2,2-Difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-2-
(hydroxymethyl)phenol

(R, 8)-4-(2-{[4,4-Difluoro-6-(4-phenylbutoxy)hexyljamino}-1-hydroxy-ethyl)-2-
(hydroxymethyl)phenol

(R, S)-4-(2-{[6-(4,4-Difluoro-4-phenylbutoxy)hexyljamino}-1-hydroxy-ethyl)-2-
(hydroxymethyl)phenol

(R, S)-5-(2-{[6-(2,2-Difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl}-8-
hydroxyquinolin-2(1H)-one
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(R,S)45-(24[6-(2,2-Difluoro-2-phenylethoxy)hexyl)amino}-1-hydroxy-ethyl)-
2- hydroxyphenyllformamicle (R, .5)-442-U6-R-(3-Brom
ophenyl)-2,2-difluoroethoxylhexyl}ami no)-1
-hydroxyethyli102-(hydroxymethyl)phenol
(R,S)-N-[3-(1,1-Difluoro-2-{[6-({2-h§droxy-2-(4-hydroxy-3-
(hydroxymethypphenyljethyl}amino)hexylloxy)ethyl)phenyljurea
(R,S (b 3 diflupre=2-{16:({2-h grg xy-244-hydroxy-3-(hydroxymethyl)
phegﬁg{gﬁﬁﬁ?ﬁ r@@y?%xé%tﬂ% &%ﬁmﬁ%%ﬁgﬁgwgﬁ?ﬂmﬂﬁe
15(RVgorystiysAo( pvdimaunstdyipheethoxyphenyl)ethoxyjhexyllamino)-1-
hydrexyshytie-tydimasrectipipheiky)hexylamino}-1-h drogethyg-t%- )-8
y -)-

)
5-((AR)-2-{(8-(2.2-difluoro-2-phenylethoxy)hexyllamino}-I-hydroxy
hyd%@?ﬁ%% '8%@ lf—?ﬁ%}ne

A-((1R)S3 54 N ORE B (A-(0 Franadyabsd i) MGt amaiiadra-trysiroxy-ethyl)-2

(RZOSMW 8 o)ethyl)phenol

BRRIAN)

-4-(2-([6-(3,3=Rifluoro-3-phenylpropoxy)hexyllaminopl-hydrox
ethykﬁ%‘%@r“&%%’#ﬁﬁfﬁﬁ%ﬁq e%gthopxy%z)axyl]gminow-Eydrgxy-etgyl)-z-
(R)-Ayrogyppenfiificoeosieohenylethoxy)4,4-difluorohexyljamino)-1-
hydrgxystih) VEALaxY; fiphenql; ino)-1-
(R,Sg-%i é@ &?,o;({-%iﬁuoro@ﬁ%r%rl]gf%%;g%?)rﬁgwfﬁgmﬁ%??ﬂhnf&r})%dmxyemy”'
ethylj- éﬁ IBRMRRSABhenol, hydrochloride and
pharmmm&anlmmmggqnmmmmm@f. 30The inven_tion
comggﬁﬁm&w%wﬁmwglﬁgwﬁg&ﬁl @e%ﬁﬁ'sr{nl % gherapeutlcally
effectlv%amount of a compound as hereinabove defined and a
pharfiadatiifchly ety was rvdararbud o metsnt
invemtienytlethplhemnalteutitiekgetmppsison]fidaesidbeomprses a
ther ticadly et ount of pne or more other therapeutic agents.
oo T o B o
pharYAERyEEuSRpdsensdybrhamalted for administration by inhalation.
SThesqompeyitag afdiieqtesentHyeRigNeRaraAloNRidR eedRaYy
also R%&QQ&BHH&Q‘-zmH)-one
4-((1R)-2-{[4 4-Difluoro-6-(4-phenylbutoxy)hexyljaminoc}-1 -hydroxy-ethyl)-2-
(hydroxymethyl)phenol
(R S)-4—(2-{[6-(3,3~Diﬂuoro-3—phenyipropoxy)hexyi}amino}-1 -hydroxy ethy!)-2-
(hydroxymethyl)pheno!
(R)-4-(2-{[6—(2,2-Diﬂuoro-z-pheny!ethoxy)—4,4—diﬂuorohexyi}amino}-1-
hydroxyethyl)-2-(hydroxymethyi)phenol
(R, S)-4~(2-{[6-(2,2-difluoro-3-phenyipropoxy)hexyljamino}-1 -hydroxy ethyl}-2-
(hydroxymethyl)phenol, hydrochioride

and pharmaceutically-acceptable salts and soivates thereof.

The invention comprises also pharmaceutical compositions comprising a therapeutically
effective amount of a compound as hereinabove defined and a pharmaceutically
acceptable carrier.

In an embodiment of the present invention the pharmaceutical composition further

comprises a therapeutically effective amount of one or more other therapeutic agents.
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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 10compound of formula (I) as
hereinabove defined and a drug sélected from the group consisting of
fluticasone propionate,
6a,9a-difluoro-17a-j-(2-furanylcarbonyhoxy)-11phydroxy-160.-methy{-3-0x
‘o-androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester, and
It i alspaainmORITERL o) theryes6rt-invertinrdrak tha prephaceutical composition is
forthuRiteRRR MaNIraRENeatsy InflaigigRe-170-carbothioic acid
S-(2-oxo-tetrahydro-furan-3S-y1) ester. 15 The invention is also directed
to a method of treating a disease or condition in a mammal associated
Theremidendsrehib st invertivnivis héns nalmiihe defiostbrising sdssi sisteriag
WitPdRE JTABIE Gthét m&rrﬁﬂé%%@\ﬁt@ﬁﬁ%ﬁc@ﬂwg&frﬂnﬁ’é‘éﬁﬁgé‘%%é%geagoﬂom

composition comprising a [3.2 adrenergic receptor agonist a¢cordi
o LR e S A et e e e et

the treatment of a disease or condition which is a pulmonary disease,

r oni i ry disease. The
'“%@ﬁ%f’i@%ﬂ%ﬂ*ﬁé&%ﬁ%ﬁ%ﬁ%‘ép R SEes5e55 e

CoRpRAE: ShiRmh LA RereinshavRdsfinediand aciBioctientrsHiroIdbecar from

cotiss o upfindesistiegripiiate; i SulabRbrel euepma RAYIGIAZIFA oxy)-118-
hy g%gr IS, C d‘af_ c()j)ggparr(]:l rrsstaqn(%l_lg}ﬂaén gtlogg)gseneral_ Sgnthetlc
ro SRt the ThveHtior LiNRiSHep SratoRmRIy ester,

- 1oo-m
eaures e compounds o e

- anthBthdudifuntgpldfetiuiesy3thiesetindd-hroein, aprsinensionjaxmetandsa-1 4-

o3R8 PIecau sl o SpRTER B NALMhETe il o prefercd

process conditions (| eaction temperatures, times, mole ratios of
reactants, solvents, pressures, etc.) are given, other process conditions

Tresinelsnbe um;]obuatefs@tletaemm 5taﬁ@ﬂm@i>atﬁaeaé§%%%ﬂﬂ&t%?ﬂﬂiggﬁhﬁnmas
vary with t articular reactants or solvent used, but such conditions
o A B e e e e ezt
thEmé@mleé.thgmmd_lﬁdwaﬁfi@c&sa/amwapfpeambatruactbmmnsidﬂemémhe art,
COFRBNARTY 9 Ra QI RGHRG MBS LS DG BRR SR Lo EY %g‘ﬁ%ﬁéﬂf‘ It is of

functional groups from undergoing undesired reactions. The choice of a
PHRARI ST BE?ingdpsﬂv?oﬁpa‘ﬁa?ﬁénrawawrpé@gmsfamrméni@swmch is
a puitaiviary dise i $fefe o etion Aot ieproteetiastiar euvednsppes iadhe

art. For example, numerous protecting groups, and their introduction and

remoyval, are described in T. W. Greene and G. M. VVuts, Protecting
TREBELSPOTGRNIE 3¢iRrReG SRRl RURRRHEAWIEY, ievsosasiof tumyeaprt
invefiivertoabecitestthentedh a HiResees seaditivpseprtst CAMPO YRS 064BRtIng of

prYERIRBA G iRIRUIHE a5 B el &QE%QW&%C disorders, and inflammation.

General Synthetic Procedures

The compounds of the invention can be prepared using the methods and procedures
described herein, or using simitar methods and procedures. It will be appreciated that
where typical or preferred process conditions (i.e., reaction temperatures, times, mole
ratios of reactants, solvents, pressures, efc.) are given, other process conditions can also
be used uniess otherwise stated. Optimum 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.
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of the invention and are illustrated by the procedures below. In general the
compounds of formula (1) are obtained reacting a compound of formula
(IN: 15 wherein R and R2 are as hereinabove defined, Pl is a
conventional hydroxy protecting group such as benzyl group; with a
compound of formula (lll): (1) 20Wherein n, m, p, g, r and s are as
hereinabove defined and Gl is a group selected from : _Nny,
hydrogen or halogen atoms or groups selected from Ci_e; alkyl, C1_4
alkoxy, SRs, SO-Rs and S02-R5 wherein Rs is a Ci4 alkyl and 03.6
Additiohagilkydsawitl Feiaispsetotte thfsenskilipdriogba atonenkentiges piutrtsigngroups

mag:b% ﬁM@é@?‘@p%§Jﬁ%mrﬁﬁ&lmlr@%€%%&W% gu?gp%%lred

ds on the coupling reaction that is employed to obtain the
’5368&}5 R%l&*lﬁ’fcr%%ﬁ%‘(%”?ﬁ[é’t&i‘ff@%ﬁ'ﬁ%‘&dﬁhﬁ@?&&&%ﬁ@ﬁ%‘?ﬁﬁé@?“@ as
wett amnpuaitantk (EOnghiersHenyletino lrndidepmizetiph cared Wed kosvesipahdiag Hor

ex&ﬂH‘P%J?#eﬁHDs(B?&éHBB @%ﬁﬂs%@' %ézﬁ(ﬁx%ﬁﬂ&%%dr%we%d]e?&ﬂed
described below. Schemé 1 wherein R represents a grou formula
in T. W. Greene and G. M. Wuts, Protecting Groups in Organic Synthesis, Third Edition,

Wiley, New York, 1998, 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.

in general the compounds of formula (1) are obtained reacting a compound of formula (i1):
RZ

1

R Y

pt—0
(i

wherein R' and R? are as hereinabove defined, P! is a conventional hydroxy protecting
group such as benzyl group; with a compaund of formula (111):

wso o

(1
wherein n, m, p, g, r and s are as hereinabove defined and G'is a group selected from :
Ne %
N
o , hydrogen or halogen atoms or groups selected from Cy4 alkyl, C,4 alkoxy, S-

R®, SO-R® and SO,-R°® wherein R® is a Cy.4 alkyl and C4. cycloalkyl and R? is selected
from hydrogen atom, halogen atoms and C,. alkyl groups.

The nature of the reacting groups G* and G2 depends on the coupling reaction that is
employed to obtain the compounds of formuia (1). The different coupling reactions

between compound (ll) (the phenylethanolamine moiety) and the corresponding




In a first alternative phenylglyoxals of formula (Ha) (corresponding to
compounds of general formula (1) wherein G3 is a-CO-CHO group) can
react with a compound of 5 formula (lilt) (corresponding to compounds of
general formula (Ill) wherein 02 is a group - CH2NH2) to give, in a
reductive alkylation step, intermediates of formula (XI). This step can be
achieved in a variety of solvents, like tetrahydrofuran, alcohols as
methanol, ethanol or isopropyl alcgpol, as well as a mixture of solvents
such as methanolitetrahydrofuran or dimethylsulfoxidelmethanol, the
temperature range being 10 between 5 and 100 C; more specifically
bevwexmnd §)divd TorCaFhageuRihsLaTatesH &)ySeeeRhyandestikdsbdium
besakaydride or sodium cyanoborohydride as well as hydrogen plus a
hydrogenation catalyst like palladium on charcoal. In a second alternative
a éﬂga!ecg)hols of formula (lle) (corresponding to compounds of 15
gener?ﬂ formula (II) wherein G3 is a -CH(OH)-CH2NH2 gzroup) can react
with an aldelyydeccompound of formula (111c) (correspgnding to

compow&%m formula (lll) wherein 02 is a ) to givegin o
an analogo dugtive alkylation process the same i termediatesqaf
formulee{X1) > his (@g?p is carried out under similar‘cBndjfions®hd soIv
as the previously described. 20 In a third algwmgpounds afo
formula (jie) (corresponding to compgunds of general formulg,(11) whefein el
33 is a -GH(OH)-GH2NH?2 group) are. convertgd to the carresponging
oxazolid'no erivatives.af form t) Qﬁ rresponding po %'s of
general formulze () Wherein G3is-ane azo?dinoﬁe_grqyg eams of a
carbonylation reagent 25 like biscarbt%)ﬁyldiimidazoie or a two-step
process, involviﬁq firstly treatment with diterbu;yldicarbonate‘ tzgivgsthe
corresppnding’N-BOO derivative and su secgjent cycilzq@a&e
like sodi ide~Fhe resultin icirfones of formul) can
react |tph latimg agent (%tcg (Ikid) or (111kyfcoreespdidling  |s
to compodnds of general formula (lll) wherein 02 is a group,-CH2Br or a
group +CH20Ms kMs standing 30 for g fnesylate group)) in éhgz presence
of a base like 8bdigm hydride to give #itermediates of fognulal (XII). N
Subsequé [ st the ox@izoliding ’ iety by miia;?m{siéf?
as an alkaline hydroxide gr alkoxide like potassi %
trimethy[Bifinofate YReids 1$ the'o un
to compounds o gen:éN%%n‘]ula (1) wherein G2 is a
-CH(QH)-CH2-N -seé)-lln a foyrth altermative the phen
formula (11b)Xwh G3isa -Cp-ORfZ- BH5 grou

protgcted‘amines-s SFula (11Fe) (enrresp ing to compounds of
oeneral for (1111)) w ' G? @ OU(QD-Cl-12-NH-P2 being P2 a
convenfiGhal &dmi rotecting gféup Stch as a benzyl group), to give

ketoam of fermula (V111y, This process can be carried out in many
solvénts like tetrahydpofurah or dichlorbomethane in the presence of an
acid scavgng? Iikﬁ%__rtiary amine &% triéthylamine, and at temperatures
10 betwéen, 5ane 6¢ fipounds-of fe¥mula (VIIT) can then be
reduced to the,aminoalcohols Ja (1X). This step can be
sachievefl th a Variety of solventsidike Yetrahydrofuran, alcohols as
methanol, ethanol or isopropyl alcohol, as well as a mixture of solvents
suckhesimthaasditetaainydroficraniar dimethylsulfoxide/methanol, the
temperature range being between 5 and 100 C; mom specifically between
15 and 70 15 C. The reducing agent may be a hydride like sodium
borohydride or sodium cyanoborohydride as well as hydrogen plus a
hydrogenation catalyst like palladium on charcoal. Finally the protecting
group -usually being a benzyl group- can be removed by means of
hydrogenation with the same catalysts and conditions described above to
yield the compounds of formula (XI). 20

o
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In a fifth alternative protected bromohydrins of formula (11d)
(corresponding to compounds of general formula (II) wherein G5 is a
group -CH(OP3)-CH2-Br (P3 being a conventional hydroxy protecting
group such as a silyl ether)) can alkylate primary amines of formula (1110
(corresponding to compounds of g‘éneral formula (lll) wherein G2 is a
group -CH2NH2) 25 to give intermediates of formula (X). This reaction is
carried out in the presence of an acid scavenger, such as a temary amine
or sodium bicarbonate, in a variety of solvents like dioxaps
dimethylsulfoxide,or,also Wi solvent, in a‘: )
between 600 and 1 3 @ the. peting P RG, usually
a silyl ether, is achieved T)y means of the Iuorlde anlon for exRampIe in the
form of a quaternary ammonium salt 30like tetrabutylammonium fluorlde

| inter edlat so fiorm Ia&)(?J ?<t§1 ternatlvee oxides o
nfarmuﬁ3 r}ch !(coﬁ e?}’o% ?r)fa 0 comr&)%%ozsafgcé)ﬁ}??gioqu’ 8 (tﬁypounds of
gepafaréaTias(Bh whgiein GoifpP car et Pearnitiianr seacteditingimespbund of
foﬁaamwlmxsgg%%mmagner&mgd@we@w% F@‘é&@wﬁi tﬁﬁ@?&t?ék“i)s a group -
rein 32is a a conventional amine
Cq\lﬂﬁé)cflna“é%ﬁb suc% VELR B&%WP&S%B) 'E%ngfﬂﬁ}gsirﬂfe kY of his step
cafolraAshiEGdThisspredetys dandivediarrikd defrahydrafiyasolhatmutsolikas methanol,
ett@dﬁ@holﬁ telsprapiofdrasher WHBOL&&éprfé’ltsaatlﬂUdmea '@N0&REnts such as
rE)(Vefures b tween 2% 833} ; As a final steg the compounds of
m?or?’n eIRYAreTdER e AT IRYIRY 2 e’ SaerRie jange being
bepwesreAticandl tABtHodmareghere difisalotmtwagngtotipriRl 7ik° Lh dheytagiainy agent
é@‘id@e%elﬁgdﬂagoﬂé@ %&fﬁﬁjh%;dﬂml é!dsp%'auamdﬁmgf&gﬁy%&%”as well as
catalyst like palladium on c is achieved using a variety o
RO Ht%‘ﬁ%%ﬁéo%%atfgﬂﬁﬁ %ﬂ}? ai\afiﬂ‘l&%gk@ﬁﬂ%‘m and in neutral
or slightly acidic media, The pressure of hydrogen lies 10between

In€a9Rd 0 am.wmeahwmmm@ RV LENGRIMIS @%ﬁnds of

The ter of fo ulae ( 11c) (11d) (Ile)a nd
o3 L GBS P o i Kbl He SHe4BL G40 SERrt hamenyce
CW@IWWM ﬂikﬁ'lmar(:l_sxa;f‘dmm@wrwpoddmfgglayeh&lt&mmpmpamdwerem

G?r%tbﬂaﬁé’r@mﬁ@ﬂnﬁl\ﬁcqwm 08 TRDLiR (MR IatERr ¥ et 8t Psame

516 us 4,7 962 t 54 or GB 1247370,
S R T (X e TS SR AR L r S e Fhstoents

a%tﬁt%lmedmlm\@mgrtb@dhods

In a third alternative compounds of formula (lie) (corresponding to compounds of general
formula (Il) wherein G® is a ~CH(OH)-CH,NH, group) are converted to the corresponding
oxazolidinones derivatives of formula (lif) (comesponding to compounds of general
formula (I) wherein G® is an oxazolidinone group) by means of a carbonylation reagent
like biscarbonyldiimidazole or a two-step process involving firstly treatment with di-
terbutyldicarbonate to give the corresponding N-BOC derivative and subsequent
cyclization with a base like sodium hydride. The resulting oxazolidinones of formuta (I1f)
can react with an alkylating agent of formula (l1id) or (llib) (corresponding to compounds
of general formuta (1) wherein G? is a group -CH,Br or a group —CH,OMs (Ms standing
for a mesylate group)) in the presence of a base like sodium hydride to give intermediates
of formula (XH). Subsequent hydrolysis of the oxazolidinone moiety by means of a basic
reagent such as an alkaline hydroxide or alkoxide like potassium trimethyisilanolate yields




10

15

20

25

30

35

described in J. Med. Chem., 1976, 19(9), 1138. compound 19; DE
2461861, example 24. 20 The phenacyl bromides of formula (11b) may
be obtained following methods described in Chem.Pharm.Bull., 1977,
25(6), 1368, compound II; J. Med. Chem., 1974, 17(1), 49; EP 85166454,
example 1). The protected bromoHydrines of formula (11d) may be
obtained following methods described in US2004059116 example 90, WO

2 0 16.example nd WO 2004/016578 Example lii. The ranes
e D1 S, B e S o EAOE o GABet e (0
wheteys 8 752 prep it RMed. Chem., 1974, 17(1), 55).  Many of

these intermediates may also exist in an enantiome.rically pure form (see,
nic Pro

for e rgani cess Research & Deyelopm 998, 2, 96,
i e e e D AP BT S G i 1RO Ep
oreHR) TRIgRANsMth R aetpdeapingseef frstoris, thie)naauespbntiags growpounds of
geiR=C0BAR0IANAD) alieranie’(k1d aspends AR bR Guing Eeaskiiitional amine

followed to obtain compaunds, (1) of the present invention. Scheme 2 _
o LS G o e o S o VR VBTGP (V. This
ProTRsFfeaB iReGarned s In THrg cieterd ke hetrahy EofiRampndjghicgomethdre in the
prééenas 6@§W.§Qi@§%ﬁ@éﬁﬂ%@@wgm@@%§ﬁ r‘;%g,@ﬁ‘d(m%mperatures
bgg':\,orre onfd (g%(i%mpounds of ?era for la [Il) wherein G2 isa

HESR TL15 6 ) i RIEPRIOR, YRR AL 1 PILPe0 Redruassiang d te
arpinedagholneis formaelacliX) fatisutded | banhee sinriVés! angeovirie@HE -8dients, like
tetFAI/ ARG S186nBR GaNHBHANY RS BEAYBESHF I AshPRLAGHITLER mixture of

oo \partcoal or, platinum digxidﬁ ;n agolg/ent such as_ethanol, methanal, ethyl
Acetate ort img%ylpa?%grﬁﬁ d% AR H’iﬁ%raﬁﬂ re ?@ﬁ%%%‘?ﬁﬁ%?ﬁﬁﬁ@ to the

temperatitiel @ngeheiyy etnean £38n0BPronkEspeSiRally betidephtss arid 70°

Cfogfﬁé”%e(édcl@ (eeERSRAACING tQ capIPANNdROfQYaNG! ale}U@%Jﬁdglgr) sodium

w relnhog{j a group -CH2-0H caq react with benzyl bromide or benz&_/l
O RS o oWt AL BRI FLDIP BSSRp SRAlNG e palicium on
cheseaplo i \othgeprstatfomgmar )sudiprbaing2aibengyiogrpufH2:0Bg Yefbesd by

mERASIEIh pRHB A ARIFI QIO dEN8 BASE U ASGRAIBR YR nove to yield
thg%@n%s!)uurrg hyg[fomdi Oé(jfdlum hydride, optionally in the presence of a
ase rans%?ca?trgwq h as tetrabutylammonium bromide, with a
solvent such as water, dimethylformamide, dimethylsulfoxide or diethylene

InCBYe Q@ﬂm%%m&%%@omﬁﬁr@f%ﬁﬁ[ﬂgm@ch?ré%gding to compounds
of general formula (I} wherein G® is a group ~CH(OP®)-CH,-Br (P* being a conventional
hydroxy protecting group such as a silyl ether)) can alkylate primary amines of formuila
(1if) (corresponding to compounds of general formuta (11l) wherein G2 is a group -CHyNH,)
to give intermediates of formula (X). This reaction is carried out in the presence of an acid
scavenger, such as a tertiary amine or sodium bicarbonate, in a variety of solvents like
dioxane, dimethylsulfoxide or also without solvent, in a range of temperatures between
60° and 140° C. The removal of the protecting group PG, usualiy a silyl ether, is achieved
by means of the fluoride anion, for exampie in the form of a quaternary ammonium salt
like tetrabutylammonium fluoride, to give intermediates of formuia (X1).

In a sixth alternative epoxides of formula (lic) (corresponding to compounds of general
formula (Il) wherein G® is an oxyran group) can also react with protected amines of
formula (liie) (corresponding to compounds of general formula (Itl) wherein G® is a group

_-CHx-NH-P? being P? a conventional amine protecting group such as a benzyl group), to
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10 Bromoderivatives of formula (111d) (corresponding to compounds of
general formula (111) wherein 02 is a group -CH2-Br) can be obtained
from alcohols of formula (1119g) (corresponding to compounds of general
formula (lll) wherein 02 is a group -CH2-OH) by reaction with lithium
bromide, phosphorus tribromide, Hfdrobromic acid, carbon 15
tetrabromide or thionyl bromide, optionally with a catalyst such as

t such d b tol
Ok e o o R HEh BT e g araprcie

a‘CQE%‘ﬁaﬁ%tf%mafaf%m BEMIRYRANEG 1 Bk olirnpeiot Bhthersihesritetween

2078gomperinds of formula (111a) (corresponding to compounds of general
formula (111) wherein 02 is a group -CH2-0Bz) can also be obtained from
bromoderivatives of formula (111d) (corresponding to compounds of

As seinglAtesrive RO MIRP YRS efioamuls BXbepieoaR ) tmthbdargyt atogivahds of

forfhota r(@)aﬁgil&bh@érﬁtnbﬁaC&félﬁdc@UWﬁHﬁWHQ%m%c‘ﬁﬁg‘Sr @’"'rgeapﬁ%lnz lgroup the

degég%‘ﬁ% re%% sclipe fo the, ea(e:tlon 2\¥§h0|8 of formtula 11 and
rom| e or 2bbenzylchishidé RIRSHEIRGY FieR At Bh e panad:um on

ch%&ﬂ?ééfﬁtﬁﬁﬁm@%mwﬁm efvgEintyrol $olventialité ploblesiairtéd@ligdrofuran or

MigLLPE thQnOé'l?dQﬂmE@tﬁéﬂ)%Y@Wl%a@f&{‘@fW%?SW?{efgﬁgé@é%Wbrogen lies

e 0cC al formula (Ill) wherein 02 is a
o A P e el by e A o

presence of a base such as triethylamine, diisopropylethylamine or
ThpMﬁfHﬂﬁed&dt&b%ﬁ@bfﬁﬂta@i@h‘aﬁs mgtMN§%%é@{é§%nﬁg ﬂfPFR&U‘tSZJ obtained by
furan,.a a temperatur o the bollin n
mé&f;venxf oXide % glr%rgfﬁy a%%BQ%W&%Bn%ﬂWWﬁ %%@@“Wﬂa I the
comeemé*m BATateR/| araprsed -bxidérgivesesprmdognale wibtemonia GETde)ula (1V)
(fo&@irege@@r%%wpes@%@fzg%@f@b&@%ﬁ'%@é‘éﬁﬂb&( ein 37 £§86‘1247370

exgﬁwo COH) . The reaction is carried out in a solvent such as
nﬁ’eth Iformamlde dimethylsulfoxide or acetonitrile, and at a temperature
from room 5temperature to the boiling point of the solvent. Aldehydes of

Foﬁ%ﬁ@ﬁié&lﬂéﬁ)}éﬁ?@@ﬁﬂ@%ﬁ%§%wmﬂ%§ ALISRE AL Ré@%ﬁowpg methods
el r%rec;n s £ grau als e obtained by oxidation o

SICOROIS of orm§| Efli%? C?Z 5%‘%‘56&‘8@ efQsdr gxample 24.
Thl%ﬁh@f{@qynmmémo@zr@d@twmwm:w@mmmmmlamumbed in
CHEmRiRMBAGANESE dm)d%@@ta&ﬂmr@@hmm@ ENIAINK 107 1) 40. 2P

hromate, | chloride in, dimeth suffo e or Dess Marln
BSﬁE%é’ﬁt sl I R S R ey DRsh8' dRIBHHR (U sraioh obtained

efit SUCh'S pyri
fm&mm@ﬂ%%e@s@e&%ﬁﬁ@%@&@ Srempe RRUVET2004/701 346 E38Gple 2

an&lwtbolmoﬁ/@rﬂwhi E&a&@)e(cqrremoragya%% lf_??”ﬂ&%{fl?&*%b@é gﬁagreé obtained
erein g can also be synthesized

o SR gmte D oV B T g i WS oRSBn AT

176% géﬁbral formula (11l whereln G2 is a group -COM). The reaction can be

carried out with a hydride such as lithium aluminum hydride, sodium

t@%o y |,ge or ||sob Ialumlnum r&frlde in a solvent such as ethyl

3y ||sops)er?o'Bﬁm}|e"| ?etra?ﬁ/aroof H Or N SPRISmETicR B“f@rf?ﬁ%‘ré"tﬁ?ef"'
eﬁroﬁfﬁ@@%ﬁ@?ﬁ’férﬁ@?éﬁ@hh& Pevevanbihee, tRe $biVEattahedron Lett., 1994,

35(50), 8375, WO 02070490 exampile 1/X; EP 0147719).

1
As it has been explained befare, the nature of the G* group in the compounds of formula
(1) depends on the coupling reaction followed to obtain compounds (1) of the present

invention. Scheme 2 illustrates the interconversion of compounds of formuta (I11) having
different G* groups.
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Bromoclerivatives of formula (111d) (corresponding to compounds of
general formula (lll) wherein G2 is a group -CH2-Br) and compounds of
formula (Nib) (corresponding to compounds of general formula (111)
wherein 02 is a group -CH2-0Ms) can react with 25 potassium phtahmide
to give compounds of formula (XIV). The reaction can be carried out in a
solvent such as dimethylformamide, dimethylsuffoxide, acetonitrile or
tetranydrofuran, optionally with a catalyst such as 1

(n-hexadecyptri-n bupllprpsphonlum bgodee af a temperature from
room temp@W@o to : OThe reaction of
compounds of forrmwia (LTh)itcorrespo yhpgunds of general

formula (111) wherein G2 is a group phthallmldomethyl) with hydrazine in
a solvent such as methanol, etﬁgplol isopropyl alcohol or tetrahydrofuran,
Schand @t a temperature from 50 to 90 C gives amines of formula (111f)
(corresponding to compounds of general formula (111) wherein 02 is a
CH2-NH2). 18 Amines of formula (111f) (corresponding to
nd&d ?ngﬂ&ﬁ?ﬁﬁﬁﬁa[ﬁziﬁ%ﬁ%r‘em GZis agroup ~=CHZ2-N|-12)
can also be obtgined by alkylation 8benzyl amine with bromoderivatives
of formula (111d) (corresponding to compounds of general formula (l11)

%q ng| G IORR, {gFJj }@,p& or with compounds of formula (111b)
ricerrespondin to 5 compoun%g;eneral formula (TTT)wherein G2jis a
RF

—

group -CH2- ol ), followed by a~debenzylation process. Alkylation ¢

benzyl amine with c6i m%chlr &QQr(g,gsspondlng to

compounds of gener& rmula 111 whereip (5? is'a group -CH2-010s) or
with compounds; of formula 10 (11Id (corresponding to compounds pf
general formulaj(111) wherein 02 is g group -CHrBr) yields compounds of
ula (111e) (corresponding to compounds of general formula (111)
retho2 s ot Erd N (182 The fon-cande,carrgdol i, &
the presence of|a bade such as benzyl r’?nne triethylamingu
diisopropylethylamine or potassi rbonate, without solvent or in a
solvent such as|dimethylformaide, acetone, tetrahydyofuran or 15
dioxane, and atjtemperature o) HC to the boiling point of the solve
The debenzylation procesg’to @e@_{gpfd@]rmla} dHi) eanbe ca
out with a catalyst such &s palladififnon charcoal or jatinum dioxid &, |
solvent such as|etha ethanol, ethyl acetate, acetic acid or
cdimethylformamide,at & temperature from room temperature to 70C. and
3 apressurg frook3fdses, 2,76.105 Pa. 20 Amineg of formula
R(1 le) (correspondin Eo compéﬁ%‘d@ @Qneral formula (I1l) wherein 02 is
a group -CH2-NH- Bz@can also be obtaingd from aldehydés of formula
(111c) (corresponding to compounds of %g pal Formulactlihonxere iR
is a group -COH) and benzy) amine. Thereaction can Q@ carried out with
a hydride such as sodium borohydride 25 or sodium cyanoborohydride in
a solvent such as ethyl ether, diisopropyl ether, tetrahydrofuran or
WhgiaihShoRorma iRt fre - Ahe: eaﬁ”?djaﬁ@ﬁe?ﬁﬁj@rature from room

temperature to the boiling point of the solvent. In one alternative the
Hy&%@&%%’%%&%gb‘f}éu@ I%) formula (llia) (corresponding to compounds of general
formuta (Ill) wherein G* is a group -CH,-OBz) vyields alcohols of formuia (thg)
(corresponding fo compounds of general formula (lIl) wherein G2 is a group -CH,-OH).

The reaction can be carried out with a catalyst such as palladium on charcoal or platinum

dioxide, in a solvent such as ethanol, methanol, ethyl acetate or dimethylformamide, at a

temperature from room temperature to 70°C, and at a pressure from 1,38-10° Pa to
2,76:10° Pa.
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19 (XV) wherein Gl, G2, R4, q, r, s are as hereinabove defined and G4 is

an halogen atom, preferably a bromine atom or a hydroxyl group through

a variety of synthetic methods which are described below:

ICH2L-ECF21,-(CH21,-01CH21,-CirH2L-CHO (11Ic2) wherein Gl, R4, s, r

and q are as hereinabove definedi% is equal to n-1 and; 10 z is either

equal to p when (11Ic2) is used as a product of formula (111) to be

condensed with the adrenergic moeity or equal to p4n-1 when product
A%”) is used to be condensed with the adrenergic moeity to obtain a

RRUREL SR B LIRIFRIRAATRY S 636 Re NP Of eResH formua (Wiwherein G2

is @C@Wesp@ﬁdiﬁgl)tommmmﬁg&rm&ha@raa;ﬂ?wl)cwb@}ﬂfifb b’i(@@oi%;?ounds
5 ta] tign_of alcohols mula (XVa), .
O o A Ce e BB Bl (i o ' -
9ViE G aRER Ul 483N FAhaIRTiRS PistwitiarbargGrskide spcionibidroxide,
nggﬂemptwwmmmmﬂm prﬁf-?ﬁw tﬁaﬂf@'r@@ﬁ&ésbﬁlécbagg transfer
MO vent such as water,

C%%%eti%%@rm%m?i@%?@%@@ﬂ%ﬁi&?%P'gl%thm%‘n EgVREPHimAY Shetvater,
dinRipdeEemidp iR sitKde0an distulen Sremodmetntvethet and at a
tefgrenatlad Irbid) (trrme@gponding to compounds of general formula (111)

wherein 32 is a group -CH2-Br) can be converted to aldehydes of formula

111c3) (Qorreggonding to compounds of general formula (111) wherein
Bremadegvatiygs chdarmyiay(¥sideasasrancing dxidempsurts a8 general formula (Il)

witésaetiefinorfolireul -ogideBa-disnethy lamisneehl,. Nord dimstbylasingenuia (ilig)

-oxide..nyridi -oxide or tri lamine, N-gxide. The reaction is
R T RTET e o H by
readiadnitfife, dhiva: PiemigerabirsaRemT obiarasitserdtytmioothie baditg carbon
tefatnrokither sahrﬁynbraﬁhaéeammlgfﬁkﬂeéwswfsmlaséﬂaéﬂﬁﬁ%osgnme, with

IS a

| f.aeneral 10 formula (IIl) wherein G o
s e R o h i s,
e‘%ﬁ@ Eh S YaHaRSsOE FRsiPRE, IBRshainieropdcaline frandDAtaigrtasiboigtvesint of

thalsmtmis of formula ()0(). The reaction can be carried out with a solvent
such as ethyl ether or tetrahydrofuran, and at a temperature from -78 to

Compounds of formula (IHa) (corresponding to compounds of general formula (1) wherein
G’ is a group -CH,-OBz) can also be obtained from bromoderivatives of formula (ilid)
(corresponding to compounds of general formula (1) wherein G% is a group -CH,;-Br) and
benzyl alcohol. The reaction can be carried out following the same experimental

procedures described for the reaction of alcohols of formula (thg) and benzyl bromide or
benzyl chioride.

Alcohols of formula (lilg) (corresponding to compounds of general formula (IIl) wherein G2
is @ group -CH,-OH) can be converted to compounds of formula (lib) (corresponding to
compounds of general formula (IIl) wherein G2 is a group -CH,-OMs) by reaction with
methanesulfonyl chloride, in the presence of a base such as triethylamine,
diisopropylethylamine or pyridine, with a solvent such as methylene chloride, chloroform
or tetrahydrofuran, and at a temperature from 0°C to the boiling point of the solvent.

Oxidation of bromoderivatives of formula (llid) (corresponding to compounds of general

formula (111) wherein G® is a group -CH,-Br) with an oxidant such as N-methyimorfoline N-
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15The reaction of alcohols of formula (XX) to yield ketones of formula
(XXI) can be achieved by reaction with chromium trioxide, manganese
dioxide, potassium dichromate, pyridinium chlorochromate, oxalyl
chloride in dimethylsulfoxide or D(fss Martin reagent in a solvent such as
pyridine, methylene chloride, chloroform dimethylsulfoxide or acetonitrile,
and at a temperature from -78 to 130C. 20 Ketones of formula (XXI) can

oxidee V- ARBERHMBEIO- W&M@ﬂa@fhﬁgml%&prméeR%B@&Vﬂ?htﬁnethylamme
N Ofluorlnlag%dc% ent s%ch dleﬁhy@ﬁn g)g sulfur tr ﬂu |de DAST?1 or |

KA eEx et amlno? TS ﬁ%’ﬁ thcé’ POLEHE b gpnera
forraig/ €t !#U@f@‘ﬁsﬁn@th)@@h@ cﬁ@hldeTbhlm@fmms wmmirmlt iethaobleot such as

manmﬂm@ner@ts@x%&t@@Be@M&m ERQMAYMBRISIRAD HiF room
tem ing é)t%lq'\ oft e solvent Ikeo es of formula (XXX) can be converted to
glecf f‘u €S0 ormlﬂgcﬁTﬁc (co?’re ponding to compounds of general

Awﬂbmﬁﬁﬁaotiqm)wm@%)dmr@mgmtowm;mwuiamamfmmunﬁ) wherein
G? H@QOS@L%QICE@F@S&H%%“QQ@%MHB399%%%&?0@@9%%%@58%'%u5a (Ilig)

tetroxide. The 30 reaction can b‘?T carn doutin asolv nt such a

°°E§F&>P8H8'”ﬁe{?a%P8’rm%ﬁn° LS JPFB"IHQABP E(ngSH‘i‘utﬁléso? wat& -GHgOH) by
reaptictuvétiofctimenmiyantiietidetenprgatese fiorider §0tas<lBO @ichromate opedinium
cmal&%m@wéﬁetf&é}%ﬁ%éﬁ@&&ﬁ@iﬂ%ﬁ%&ﬁ%ﬁ@&%aﬁa%é émﬁ g %ﬁem

s 35hereinaboye defin ytg ohtaine foIIOW| the method epicted
o SRR, mEYHERE SIS SHRLRLETy SRS Eog e (R 4 aienirtp. anc =

a temperature from -78° to 130°C,

Alcohols of formula (lllg) (corresponding to compounds of general formula (lIl) wherein G2
is a group -CH.-OH) can also be synthesized by reduction of aldehydes of formula (llic)
(corresponding to compounds of general formula (1) wherein G is a group ~COH). The
reaction can be carried out with a hydride such as lithium aluminum hydride, sodium
borohydride or diisobutylaluminum hydride in a solvent such as ethyl ether, diisopropy!

ether, tetrahydrofuran or methanol, and at a temperature from room temperature to the
boiling point of the solvent.

Bromoderivatives of formula (llid) (corresponding to compounds of general formula (I1l)
wherein G? is a group -CH,-Br) and compounds of formula (Ilb) (corresponding to
compounds of general formula (Ill) wherein G* is a group -CH,-OMs) can react with
potassium phtalimide to give compounds of formula (XIV). The reaction can be carried out
in a solvent such as dimethylformamide, dimethylsulfoxide, acetonitrile or tetrahydrofuran,
optionally with a catalyst such as (n-hexadecyl)tri-n-butylphosphonium bromide, and at a
temperature from room temperature to the boiling point of the solvent.

The reaction of compounds of formula (lllh) (corresponding to compounds of general
formula (Ill) wherein G? is a group phthalimidomethyl) with hydrazine in a solvent such as
methanol, ethanol, isopropyl alcohol or tetrahydrofuran, and at a temperature from 50 to

90 °C gives amines of formula (llIf) (corresponding to compounds of general formula (lll)
wherein G’ is a group -CH,-NH,).
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The reaction of alcohols of formula (XVa) (corresponding to compounds of
general 5 formula (XV) wherein Gl is a group -OH) with
1,3-dibromopropane gives alkenes of formula (XXIIl). The reaction can be
carried out following the same experimental procedure described for the
synthesis of compounds of formul® (111d2). Alcohols of formula (11192)
(corresponding to compounds of general formula (Ill) wherein 10 02 is a

AmHOUBr b iﬂdﬁr%?ﬁ%&“ﬁozéomgﬁd%%@ne? i oS aI 1{]! w%ereln G?is

formula (XXIIl) by successive reaction wit ran

2 eIt br H&’én&%eﬂﬁﬁ sBﬁld%b&WﬁleQYarﬂikNWﬁige@f pé?ﬁé’dﬂeann%erth
bropresenesvet cob&senslact kg &nﬂruspdmdf@xujedhﬁml%éﬁéﬂépmﬂﬁdﬁ an

whé@:\‘xe@b sych a3 dptraydEaiuragydi Sar! et )(J "Be yrcspondmg to
86ﬁ%m 8

dimethyl ether, and at a temperature
coRBRYRAR Gk @SR IR éﬂo%wh%ﬂ%eqﬁllz)s(c@r@eep&mn% followed by a
delmompationdsafegeneral formula (IN) wherein 02._is a group -CH2-OH, m
is 0 and pit is 2) to aldehydes of formula (11104) (corresponding to
compounds of general formula (Ill) wherein 02 is a group -COH, mis C
AYRHIHORDSNRA ATBID B Wi GREROHBER G Toyreactitn (RfasmaasingntptuRiztends
of Q@wmah@ane&e(mwmdﬁemsﬁluf@dmhm%ﬂ@w@yﬂﬁmHr@ompounds of formula

ey eé%gﬁgmqw%smm}gk%%? sl e gl Dsse My

reagent in a solvent stch as pyrdine. methyfe SISt SSHR CHBN)
V'elﬁ%?n%ctmﬂ%mHé%m&taewrﬁir(@%ﬁaoaﬂmém9@mguecfﬁo¢ﬁ cF:tal 180G (IIl)

whinestilGAnotheroafe TatiNe Be). Cmiep@akﬂ@ﬁ eafCBERrEkL dut (FOHE BRARANAf 4

la herei 2|sa rou -OH, Gi, R4,
P A ARl By g it

witBah el IRWhg BRVARStRIEE (?épﬁ’t’f@ﬁhw‘SWSBCS@nema@hydkbfuran or
diokdrit2 1an€ Fal 1tdipdZlure 46dr 20°eClo 2theH BRI 98dint of the solvent The

debenzylation process to give amines of formula (llif) can be carried out with a catalyst
such as palladium on charcoal or platinum dioxide, in a solvent such as ethanol,
methanol, ethyl acetate, acetic acid or dimethylformamide, at a temperature from room
temperature to 70°C, and at a pressure from 1,3810° Pa to 2,76-10° Pa.

Amines of formula (llle) (corresponding to compounds of general formula (Ill) wherein G*
is a group -CH,-NH-Bz) can also be obtained from aldehydes of formuta (llic)
(corresponding to compounds of general formula (Ill) wherein G2 is a group -COH) and
benzyl amine. The reaction can be carried out with a hydride such as sodium borohydride
or sodium cyanoborohydride in a solvent such as ethyl ether, diisopropy! ether,
tetrahydrofuran or methanol or a mixture of them, and at a temperature from room
temperature to the boiling point of the solvent.

In one alternative the compounds of formula (111)

W%w@

are obtained starting from compounds of formula (XV)
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5Compounds of formula (11105) (corresponding to compounds of general
formula (111) wherein G2 is a group -CHO and in is 0) can be converted
to alcohols (111g3) (corresponding to compounds of general formula (111)
wherein G2 is a group -OH2-0H, in is 0) by reaction with a hydride such as
lithium aluminum hydride, sodium™®orohydride or diisobutylaluminum
hydride in a solvent such as ethyl ether, diisopropyl ether.
10tetrahydrofuran or methanol, and at a temperaturejrom room
temperature to the boiling point of the solvent. s of formula (MU)

can be obtained by reaction of alcohdts offform 1193) (corresponding
to compounds of general formfrz .v" e 2in O24s>a group -CH2-0H, m
15 is 0) with 2-nitrophenyl selenocyanate and tributyl%hosphine, with a
solvent such as tetrahydrofuran, ethyl gther or dioxane, and at a

temperatuse from room temperature to the boiling goint of the solvent (see
o a5 3 PR AR SRR AL, TS 085 9681 et
Preferaliy@rereriaenategsdr, by BE%6 irdlpdholsghf d ommietieodO$YHiHa)ic aretiss
whieRetadtygrtelweapwionyl chloride or methylsulfonyl chloride, in a solvent
such as 20 tetrahydrofuran, ethyl ether, dioxane or methylene chloride,
and at a temperature from room temperature to the boiling point of the
Scdgient. The resulting intermediate reacts with a base such as potassium
c'’hydroxide, sodium hydroxide, triethylamine Oé‘diisopropylethylamine to
) mnmazmm-lmfdﬂ)rmmla:(c}gg()ék}rlhe-peactloé@nf@r@],qgfzﬂﬁﬂngt[cHz](m).B(
Rwithout solv nt or with a sol\é(ent such as tetrakiydrofuran, thaé/l ether,
cdioxane or 25methylene cﬁ’forlide, and ata,emperature from o 250C.

@smﬁ]{mmﬂdﬂz%%%&@aﬁ@@ogbéag d bmke%ction offalkenes of
Rformula (X>}<—XI) with, ethyl iododifluoroacetaté m&gﬁgj&%@_m LCHo
s . q 217

such as zing or copper optionally with 23 a catalyst h as nig

G' ride hexahydrate and water, in a solvent such as dimethylformamide,

" (itroftilafy diviEthlyfSultthkiae-&t: digrape, and a temperature from 20
to 6DC (se&¥kf. J. Chem. Soc. Chem. C /AGGPICOBEY 5Tzl CF -CH,L CH=CH,
synthesis of alcohols of formula (11194) (corresponding to compo@¥tls of
general formula (111) wherein G2 is a group -CH-OH, mis 1 an%n is 1)
from_ esters of formgla (XXW;) can be _ach|e \Qa &H&%B{ﬁ&i x\_/&; R -CF ICH,]-CHO
hydride such as lithium aluminum hydride, 86ditum borohydride or
diisobutylaluminum hydride in a solvent such as ethyl ether, 8‘Illc§)0pl’0py|
ether,cly;etgh droquLan or methanol, and at a temperature from room

t

WIS Befhtrd @He BEAMGPBRAN LSRR XS SEHeHRns! Ianghother
Z ledhrataeatiethodhendldoPh poussdse Bforoduta ¢iLibigah (MOrfe SR RRARGIET with
thd FRPEABRI AR O P8PSRI (1A IISERIn @vfﬁfrssasfeé* t%nt(:jenc]:o%rd%nsed

as 'l;ler%lnabove . \
with the adrenergic moeity to obtain a product of formula (I) wherein m is zero.

Compounds of formula (lild) (corresponding to compounds of general formuta (11l) wherein
G? is a group ~CH,-Br) can be obtained by reaction of alcohols of formula (XVa) with
dibromoderivatives of formula (XVI). The reaction can be carried out with a base such as
sodium hydroxide, potassium hydroxide or sodium hydride, optionally in the presence of a
base transfer catalyst such as tetrabutylammonium bromide, with a solvent such as water,
dimethylformamide, dimethylisulfoxide or diethylene glycol dimethyl ether, and at a
temperature from 20° to 100°C.
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defined, pis 1 mis 2 and n is 3 may be obtained following the method
depicted in Scheme 6. ICH21,-(C621,-ICH2L-Br +
HO-CH,CF21m-CH2-01-1 s" (XVb)(XXXIV)
ICH21"-ICFMCH21,-0-CH24CF21m-CH2-0H
[C1-121,-ICF21,-ICH,14-0-Clir[CF¥1,.73HO (gibe) (R9)3P=CH-COOR$
(XXVII) 10H21s-10621,-ICHz1,-0-CHACF21"-ChittC14COORII (XXxvi)

Br&wh&g%g\)e@%'f_lf&ﬁ%igﬂﬁ&c(%gr}é%%p&%gctlé %B%%&ﬁ&s(éxg@{épa! formula (IIf)
wherein G is a group -CHz-Br) can be converted to aldehydes of formula (Nec3)
(corresponding to compounds of general formula (I1l) wherein G? is a group -COH) by
oxidation with an oxidant such as N-methylmorfoline N-oxide, 2-dimethylamino-N N-
dimethylaniline N-oxide, pyridine N-oxide or trimethylamine N-oxide. The reaction is
carried out in a solvent such as dimethylformamide, dimethylsulfoxide or acetonitrile, and
at a temperature from room temperature to the boiling point of the solvent.

The reaction of aldehydes of formula (Ilic3) (corresponding to compounds of general
formula (H1) wherein G? is a group -COH) with haloderivatives of formula (XIX) wherein X
represents a halogen atom, such as chlorine, bromine or iodine,.and magnesium gives
alcohols of formula (XX). The reaction can be carried out with a solvent such as ethyl
ether or tetrahydrofuran, and at a temperature from -78° to 80°C.

The reaction of alcohols of formula (XX) to yield ketones of formula (XXI) can be achieved
by reaction with chromium trioxide, manganese dioxide, potassium dichromate, pyridinium
chlorochromate, oxaly! chloride in dimethylsulfoxide or Dess-Martin reagent in a solvent

such as pyridine, methylene chloride, chloroform, dimethylsulfoxide or acetonitrile, and at
a temperature from -78° fo 130°C.

Ketones of formula (XX!) can be transformed to compounds of formula (XXI1) by reaction
with a fluorinated agent such as (diethylamino) sulfur trifluoride (DAST) or
[di{(methoxyethyhiamino] sulfur trifiuoride, 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.

Alkenes of formula (XXX) can be converted to aldehydes of formula (lllc2) (corresponding
to compounds of general formula (Ill) wherein G? is a group -COH) by oxidation with
sodium periodate or potassium periodate with a catalytic amount of osmium tetroxide. The
reaction can be carried out in a solvent such as dioxane, tetrahydrofuran, methano!,

ethanol, acetonitrile or water, or a mixture of them, and at a temperature from -78°C to
100°C.

In another alternative the compounds of formula (IIl) wherein G*, R, s, r and g are as
hereinabove defined may be obtained following the method depicted in Scheme 4.
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24 Alcohols of formula (111g5) (corresponding to compounds of general
formula (111) wherein G2 is a group -CH2-0H and p and g are 1) can be
obtained by reaction of alcohols of formula (XXX1V) with bromoderivatives
of formula (XVQ) (corresponding to the compounds of general formula
(XV) wherein G4 is a Br atom). Th& reaction can be carried out with a 5
base such as sodium hydroxide, potassium hydroxide or sodium hydride,

té?ékauy in the presence of a base transfer catalyst such as
tetrabutylammonium bromide, with a solvent such as water,

Jdimethylformamide, dimethy §u|&oxide or diethylene glygol dimethyl ether,
a (w;gmgm@gm%m—zém ﬁé{)ﬂg@ﬁy@g fforrmula (11103)
Rcan be oftained from alcohols of formula (XXXV) by reactionwith

chromium trioxide, manganese dioxide, potasgium dichromate, pyridinium OH

chloroch'romate, oxalyle:hIorlde |.n.d|methylsb{llj_|[;>mne O;E%&M@%EH}QI;[CHQL;O
reagent in a solvent suc@ggpgjﬁgg_m%th ene-chlorfde;chloroform,

dimethylsulfoxide or acétonitrile, and at a temperature from -78 to 15bc,

15 Aldehydes of formula (111c6) (g%cﬁ?esponding to compounds of general
Tgormul lIl) wherein G2 is a -COH \g%?ug%‘,?p is 1 and n is 1) can react with

i 8l Hb AN SRSl dorsexie i e errrasponsiite stonepmsiundakyf general
fognoiap (Xivel RigereppréseistsaagBild athi) onien phemibrorass eaieReiersi@hes of

fofarmul XYhe T cti n ri in.a sqlvent such as |
>20r etﬁdlégﬁe chlorggi?{?e?t‘r;r?ﬁd%u%%{, ethg‘lge(t?fgg\l:?v‘(')'rr1 oclgbgng?gﬁd RPgrimental

20
P RS T A R YIBRSHthp Rl Fe R B S SR dmEidahe solvent.
Hydrogenation of the compounds of formula (XXXVI) gives esters of

Al@UﬁBH'%\‘(M\/A 'Iil@@?(ﬁ%ﬁ%@ﬁ&%ﬂ% l?g &ﬁ'ﬁrggnglsj towithnaer%itf?éﬁ@g Lfﬁl)] \?v%erein

Gpalladium on_charcoal or platinum 25 dioxide, In a sdélven
ethdhBICPRethEaG ety P EPHPER it aRnTBeraaiARs! fom tekmpesatiifermula
(fdih byosndesRier atmetitn 06, aodrad eepEpsrRrEoBok3RA P BariRe-methyl

R0 1106).( ing t ds of
j‘%ﬁi?ﬁ’?ﬁﬁ%ﬁﬁ%ﬁﬁ%@ o D G S e wper

A58 SHRRIASHBY IHELRFIEAIroP SSherst SURbrARRIBIOURWitosangdrider or

digtivtens dittvil mirakingistivar hyotides sodisratberebydrigdeas 1000c.
diisobutylaluminum hydride in a solvent such as ethyl ether, diisopropyf
ether, tetrahy{grafuran or methanol, and at a temperature from room

TPgn%B%\feo{tﬂ?@ HREBUIRAG YorrTeraHd eRermespengingistisomaendatij@eneral
fq;nmmwmm%@;amdpmma@m) wmamﬁ}a@ct?tﬂ 8i€A%des of formula
heiein ' ol i i I-S,is. 3 and G2 s a grou

(eisesbaE e aisd b R e S o
msis, rﬁ‘gljﬁ"” is 2) can be achieved following by reaction with chromium trioxide,
manganese dioxide, potassium dichromate, pyridinium chlorochromate, oxaly! chioride 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.

In still another alternative the compounds of formuta (11l (corresponding to compounds of
general formula (Ill) wherein G* is a group —OH, G', R*, s, r, q and p are as hereinabove

defined and m and n are both 1) may be obtained following the method depicted in
Scheme 5.
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CMCF21,-CH2-0H (XXXIX) wherein X represents a halogen atom, Re
represents a C1_4 alkyl group and Re represents a Cl_4 alkyl or a phenyl
group. 10 Alcohols of formula (XXXIX) can be obtained by reaction of
alcohols of formula (XXXIV) with haloderivatives of formula (XXXVIII). The
reaction can be carried out with aBBase such as sodium hydroxide,
potassium hydroxide or sodium hydride, optionally in the presence of a

chgﬁg gansfer catalyst such as tetrabutylammonium bromide, with a
solv

ent 15such as water, dimethylformamide, dimethylsulfoxide or
,diethylene glycol dimethyl ether, and at a temperature from 20 to 100C.

G
é(,g f{:g @ XLchaqrbbe obtain&e m alcohols of formula
Rw Lebéypor](-:['ac on wffﬁ chromium trioxideXranganesk ditsidt é‘ﬂ“’” Gy CHz O

potassium didhiidmate, pyridinium 20 chlorochromate oxal Iclﬁ'i'ar)lde in
dimethylsulfoxide or Dess-Martin reagent in a s@lvent suchyas pyridine,
&' methylene chloride, chloroform, diffi %U%wde}@&e&mﬁmg«;@pdlalzm -CH=CH,
erafue fromoe,tocd, 30601 26 ety fofurdin, ethyl ethepas toluene,
R“and at a temperatur frogaipom temperature to the boiling point of the
solvent. HydrogenatTon of the compounds of formula (XLI) gives esters of
C1}‘ormula (XL1l). The reaction can be carried out with a catalyst such as

P e giargoatigr-@iatinom dioxide, in a solvent such as ethanol,
et anol, ethyl acetatg or dimethylforrnamide, at a temperature from
room temperature to 70C, and at a pressure from 1,38.105 Pa to 2,76.105

Pa. 10Alco soffor rre ondln to compounds of
Com noéjr%ﬁor Ha (;H\ACVJP?% ésﬁ?i"g uﬁ?? n-?r@%‘%ra i yasth
WhPr&ﬁd Bisi8) T otftdife@mny ureasrr@mcah eS@er@oVefdﬂmuta Eidohplavitilig3)
(cerBYgbiiangusibanpihRY @Igawatém&awgﬂ@nﬁ@wght@@wm&?pOfCHz OH, m
sgi ot}ut ItaIHm! um r€4§1Irlegzle %‘ 3 ant grch as ethél ether, dusoprogd
! BRSBTS R BYSHiS ARSHHoRRrPRydride or
dug@,bmgpmmgum tiygride in a solvent such as ethyi ether, diisopropyl ether,

tetrahydrofuran or methanol, and at a temperature from room temperature to the boifing
point of the solvent.

Alkenes of formula (XXXI) can be obtained by reaction of alcohols of formula (liig3)
(corresponding to compdunds of general formula (111) wherein G? is a group ~CH,-OH, m
is 0) with 2-nitrophenyl selenocyanate and tributylphosphine, with a solvent such as
tetrahydrofuran, ethyl ether or dioxane, and at a temperature from room temperature to
the boiling point of the solvent (see references Hart, D.J.; Kanai, K.-1.; J.Am.Chem.Soc.
1983, 105, 1255; Hart, D.J.; J.Org.Chem. 1981, 46, 3578). Alcohols of formula (XVIib) can
also react with p-toluensulfonyl chioride or methylsulfony! chioride, in a solvent such as
tetrahydrofuran, ethyl ether, dioxane or methylene chioride, and at a temperature from
room temperature to the boiling point of the solvent. The resulting intermediate reacts with
a base such as potassium hydroxide, sodium hydroxide, triethylamine or
diisopropylethylamine to give compounds of formula (XXXI). The reaction can be carried
out without solvent or with a solvent such as tetrahydrofuran, ethyl ether, dioxane or
methylene chloride, and at a temperature from 20 to 250°C.

Esters of formula (XXXIll) can be obtained by reaction of alkenes of formuta (XXX!) with

ethyl iododifiuoroacetate in the presence of a metal such as zinc or copper optionally with
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15boiling point of the solvent. In another alternative the compounds of
formula (111a) (111a) 20wherein Gl, R1, n, m, p, g, r and s are as
hereinabove defined (corresponding to compounds of general formula
(111) wherein G2 is a group -CH2-0-Bz), are obtained starting from
compounds of formula (XLII1) 0-2&H2],-{C.72],ACH2Ip-OH (XL111)
25following the method described in Scheme 8 Scheme B (C

a catalyst such as nickel chioride hexahydrate and water, in a solvent such as
dimethylformamide, tetrahydrofuran, dimethylsulfoxide or dioxane, and a temperature
from 20 to 60°C (see ref. J. Chem. Soc. Chem. Comm., 1982, 233).

The synthesis of alcohols of formula (llig4) (corresponding to compounds of general
formula (Ill) wherein G® is a group —=CH,-OH, mis 1 and n is 1) from esters of formuia
(XXXIll) can be achieved by treatment with a hydride such as lithium aluminum hydride,
sodium borohydride or diisobutylaluminum hydride in a solvent such as ethyl ether,
diisopropyl ether, tetrahydrofuran or methanol, and at a temperature from room
temperature to the boiling point of the solvent.

Scheme 6

In another alternative method the compounds of formula (llig6) (corresponding to
compounds of general formuta (I} wherein G', R* s, r, g and m are as hereinabove

defined, p is 1 mis 2 and n is 3 may be obtained foliowing the method depicted in
Scheme 6.

Gt
4@"‘[CHQ,—[CF;},-[CHZIQ-Br + HO~CH2-[CF1]m-CH2-OH
R (XVb) l POXIV)

G1
‘@-—[CHZI,-;CFZ],-[CHZIQ-O-CHZ-[Clem-CHZ-OH
R

{llig5)
ﬁ l

G
K ) ICHIACE JCH 3 0-CH (G, GHO

R
(iltcs)

(R®),P=CH-COOR?
XXV

G’
‘@—{CHZIS-ICF2],-[0HZ}Q-O-CHZ-[Clem-CH=CH~COOR°
R (XXXVI)

|

G1
@—;Cszs-{cF21,~{CH21q~o-oH2-gcx=2;m-on-cH2-coow
4

R ORI

|

G1
‘Q—[CHZI,-[CFz],-[CHz]q-OCHz-[Clem{CH,]yOH
R (itlg6)
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(llia) 5Alcohols of formula (XLIII) can be converted to compounds of
formula (llia) (corresponding to compounds of general formula (lll) wherein
G2 is a group -0H2-0-Bz) by reaction with bromoderivatives of formula
(XVDb) in the presence of a base such as sodium hydroxide, potassium
hydroxide or sodium hydride, optidhally in the presence of a base transfer
catalyst such as tetrabutylammonium bromide, with a solvent such as

T T

¢’ dﬁ‘ mm&ﬂn@ﬁn@wb%mﬁéa folkanikg ehsaiedHutiteasétnoefsaisiohols of
formorae(mmxmmm wbisbcarralRss B asalopAp( lfb@é\@;&htﬁﬁa%\ﬂeetbﬁnpoums

0 ula (XLIlia) wh re| mar both 1 may he .

R M e B o Lol S R ot win
ba%mmm%'ﬁmtwmém@m aodileoihigeL sptidmally in the
preieAeHan Withsa hudgﬁe&ﬂ@lysasdmIm&lwntvxummquﬁl%réﬁﬁhe mwth a solvent

0 h rlde or but lalum de S t such a
Su‘g’ther\'yé]l 8Op rrgq A ah&r&ﬁ%}/ ran %xr'#ﬁeci é)ﬁ\érfﬁgﬂ?i% %"mﬁggﬁ&ﬁ er,
angraig F@@ﬁ?&%ﬁ'ﬁﬁé’f@m?@%@th@%mng point of the solvent. 5 Alkenes of
formula (XLVII) can be obtained by reaction of alcohols of formula (XLVI)

ith. 2-nitr e noc rlbu osp ine, with a solvent
A R TR AP e bl BV et e aor
WithoPhr@mp‘ératméﬂi@ th@mmg%olrmﬁdhe mw(seeimﬁ@reatees tyedinium
chi&dch*&mg Bxcdiy} Jaﬁﬂ;@‘%@@%ﬂ&ﬂf@%@e J&ﬁbéﬁ%ﬁﬁak’ﬁ%g&e}w in a solvent

suélno 2m. r1n9 1 4{? 35‘0 ﬁ% nols of form%H ><T can also react

t%%’f uensu oﬁ}yef ST Sy R E FRA RY R IR 9505 Resitravipiey @R at
a tgmpetaiipdrotura®’ wtAgP&her, dioxane or methylene chloride, and at a

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

Aldehydes of formula (llic6) (corresponding to compounds of general formula (1) wherein
G?is a ~COH group, pis 1 and n is 1) can react with a phosphorane of formula (XXVIII)
wherein R® represents a Ci alky! group and R® represents a C,4 alkyl or a pheny! group
to give esters of formula (XXXVI). The reaction can 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.

Hydrogenation of the compounds of formula (XXXVI) gives esters of formula XXXV,
The reaction can be carried out with a catalyst such as paltadium on charcoal or platinum
dioxide, in a solvent such as ethanol, methanol, ethyl acetate or dimethylformamide, at a

temperature from room temperature to 70°C, and at a pressure from 1,38:10° Pa to
2,76-10° Pa.

Alcohols of formula (llig8) (corresponding to compounds of general formula (Illy wherein
G? is a group ~CH,-OH, pis 1 and n is 3 ) can be obtained by treatment of esters of
formula (XXXVII) with a hydride such as lithium aluminum hydride, sodium borohydride or
diisobutylaluminum hydride in a solvent such as ethyl ether, diisopropy! ether,

tetrahydrofuran or methanol, and at a temperature from room temperature to the boiling
point of the solvent.
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15 resulting intermediate reacts with a base such as potassium hydroxide,
sodium hydroxide. triethylamine or diisopropylethylamine to give
compounds of formula (XLVII). The reaction can be carried out without
solvent or with a solvent such as tetrahydrofuran, ethyl ether, dioxane or
methylene chloride, and at a temp€rature from 20 to 250C. 20Esters of
formula (XLVIII) can be obtained by reaction of alkenes of formula (XLVII)

with. ethyl iododifluorpacetate the pre ence of a metal such as
In ?lrﬁochor (EXo‘erf)je%\c')p %ﬁ %tﬁoé@%ﬁ%i; ?sfﬁgﬂ'ﬁas RepdeEi R RV are as
herRinalpir definett RVatdr! inzerolvisr, siehss atich@thy amspkids,-OH may be

obtalrahYeNeNgInsliNetBY subiends YHigxane, and a temperature from 20
to 60C (see ref J. Chem, Soc. Chem. Comm., 1992. 233). 25 The

synthesis of alcohols of formula (XLIllIa) from esters of formula (XLVIII)
Schemise’ achieved by treatment with a hydride such as lithium aluminum
hydride, sodium borohydride or diisobutylaluminum hydride in a solvent

such as ethyl ether, diisopropyl ether, tetrahydrofyran Qr methanol and at
2l fromdeanctemperafure to the BGthf tRE-BSlefit.
In her alternative method the compounds of fofmula (XLIlIc) yheaxein
MRS as g above defffi&land Rs represents a ClI, alkyl gr&yup ora

phenyl group,l may be obtained fafewrwsrortiethod depictedl in Scheme

10 bG8 00 815@46%50%35-'%
XL)

R I XL
o™ ’ O™ [CF )y [CH,J-OH
'@/\/\ [Clem [CHzlz'COORB ——— G zlm'[ 2]3'
(hg7)

(XLIY R

wherein X represents a halogen atom, R® represents a C., alkyl group and R® represents
a Cy4 alkyl or a phenyi group.

Alcohois of formula (XXXIX) can be obtained by reaction of alcohols of formula (XXXIV)
with haloderivatives of formula (XXXVIII). The reaction can be carried out with a base
such as sodium hydroxide, potassium hydroxide or sodium hydride, optionally in the
presence of a base transfer catalyst such as tetrabutylammonium bromide, with a solvent
such as water, dimethylformamide, dimethyisulfoxide or diethylene glycol dimethy! ether,
and at a temperature from 20° to 100°C.

Aldehydes of formula (XL) can be obtained from alcohols of formula (XXXIX) by reaction
with chromium trioxide, manganese dioxide, potassium dichromate, pyridinium
chiorochromate, oxalyl chiloride in dimethylsulfoxide or Dess-Martin reagent in a solvent

such as pyridine, methylene chioride, chioroform, dimethylsulfoxide or acetonitrile, and at
a temperature from -78° to 130°C.

Aldehydes of formula (XL) can react with a phosphorane of formula (XXVIHI) to give esters
of formula (XLI). The reaction can be carried out in a solvent such as methylene chioride,
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0-CHFiCF2],-CHO (XLIX) 1 (R9)3P=CH-COORE (XXVIII)
0-OFtr[CF21,-CH=CH-000R8 (L) 0-CH21CF2leiCH212-000Re (LI)
0-CH24CF2),"-(CH2j3-0H (XLIlIc)

26

tetrahydrofuran, ethyl ether or toluene, and at a temperature from room temperature to the
boiling point of the solvent.

Hydrogenation of the compounds of formula (XLI) gives esters of formula (XL}, The
reaction can be carried out with a catalyst such as palladium on charcoal or platinum
dioxide, in a solvent such as ethanol, methanol, ethyl acetate or dimethylformamide, at a

temperature from room temperature to 70°C, and at a pressure from 1,38:10° Pa to
2,76:10° Pa.

Alcohols of formula (llig7) (corresponding to compounds of general formula (1) wherein
G? is a group ~CH,-OH, g+sis 3, ris 0, pis 1 and nis 3) can be obtained by treatment of
esters of formula (XL!l) with a hydride such as lithium aluminum hydride, sodium
borohydride or diisobutylaluminum hydride in a solvent such as ethyl ether, diisopropy!

ether, tetrahydrofuran or methanol, and at a temperature from room temperature to the
boiling point of the solvent.

In another alternative the compounds of formula (llia)
G1
F_ F F. F
@\owo 4
[t m p o} r s R
(Iha)

wherein G", R n, m, p, g, rand s are as hereinabove defined (corresponding to
compounds of general formula (l1l) wherein G2 is a group ~CH,-0-Bz), are obtained
starting from compounds of formula (XLIll)

O—[CH,],-[CF 1, ICH,},-OH
© (XL

following the method described in Scheme 8
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Alcohols of formula (XLIIIb) can be obtained by reaction of alcohols of
formula (XXXIV) 5 with benzyl bromide. The reaction can be carried out
with a base such as sodium hydroxide, potassium hydroxide or sodium
hydride, optionally in the presencg of a base transfer catalyst such as
tetrabutylammonium bromide, with a solvent such as water,
dimethylformamide, dimethyisulfoxide or diethylene glycol dimethyl ether,
Sclagiflec a temperature from 20 to 100C. 10 Aldehydes of formula (XLIX)
can be obtained from alcohols of formula (XLIlIb) by reaction with
chromium trioxide, manganese dioxide, potassium dichromate, pyridinium
chlorochromate oxa | chloride in dimetB oxide or Dess-Martin
reag g@‘eﬁ CheSytiding, met%fé«el@ﬁ@ﬂjﬂe 1-atgraform,
dime squOX|de @Klawetonltrlle and at ®5a tempegajyre from -78 to
130C. chloride, tetrahydrofuran, ethyl ether or toluene, and at a
temperature from room temperature to the boiling point of the solvent.
Hydrogenation of the compounds of formula (L) gives esters of formula
(LI). The reaction 5 can be carried out with a catalyst such as palladium
on charcoal Qr platmum d|0X|de ina oIvent such as ethan methanol
ethyl acetat® mla tem erature frotr
temperaturete*ZdC, an % FIP %écfdgﬂi% to 6 105 Pa.
Alcohols of formula (XLIlic) can b(eia)btalned by treatment of esters of
formula (LI) with a 10 hydride such as lithium aluminum hydride, sodium
borohydride or dusobutxlalumlnum hydride in a solvent such as ethyl
AlCRs BlisSTaNe1 el tefRinyRfroRABYRBR I AFRIMPHENT fefapeviatuftia)
(cofmeapaniting ternpmmuneqmrgertmmmomt(m thessaivent.s a Jrla@p ~CH-0-Bz)

d fo owing the s
oY ?ngé"'t& Qﬁsqgﬁ Péég@r%iéﬁ%gg fgovr\?/ﬁi@% are é%cn%eod%epow g %‘?ﬁ% §yen as

soce&lmﬂ W%@Ifﬁ@?méﬁ?wf?‘%\ym nydride, optionally in the presence of a

base transfer catalyst such as tetrabutytammonium bromide, with a solvent such as water,
dimethylformamide, dimethyisulfoxide or diethylene glycol dimethyl ether, and at a
temperature from 20° to 100°C.

The compounds of formuia (XLII) may be obtained following the synthetic methods of
schemes 9 to 10 which are described below:

In one alternative the compounds of formuta (XLIlIa) wherein _nand m are both 1 may be
obtained following the method depicted in Scheme 9.

Scheme 9

©/—O-[CHz]M)-CHZ-CHO O{CH,}2-CHy-CH,-OH O-{CH,}5"CH=CH,

XL —
XLV) XLV —_— XLV

(XXM

OHOH-CF,-CH,-OH O-{CH,},-GF ,-COOCH,-CH,
- d
(Ulia) (LM

. ICF,-COOCH,CH,
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wherein s and R4 are as hereinabove defined, G' is selected fromO,
hydrogen 20 or halogen atoms or groups selected from Ci4 alkyl, Cl,
alkoxy, S-R5, SO-R5 and S02-R5 wherein R5 is a Cl, alkyl or C3.6
cycloalkyl.; R4 is selected from hydrogen atom, halogen atoms and ClI,
alkyl groups and R7 is a C1.4 alky®group. Compounds of formula (XXV)
can be transformed to compounds of formula (XXVI) by 25reaction with a

nate u diethylamin [fur trifluori DAST) or i :
Co{ﬁ}lggnqlit o%yqét‘y' Ignmcgﬁsé?{\urg %ﬁﬁ%\fﬁ%gcl){pqti 1581 ’Fn((gﬁe\(/BrE)éerﬁEét'Bf’aW'th a
hydsidietiicbuen 45y plemipieneyitiseds pohordforehydridthandlisethayiallioninum
hydegkaly drebwen, an abactay B UIRBREbIP oM RRSRFHERINTE methano!
an&’g{'!“% Raint ﬁ’fr tq%%olventtAlcoh Is of f rn‘bul XVa) can be obtained b ’
freatment of esters of ?&%5@%@?%? \tﬁi%hea WRRPRIE! 8Lt SeiYRAfum

aluminum hydride, sodium borohydride or diisobutylaluminum hydride in a
Aleabent mreniaathy) eiirsedisgReany) etberoresrabsiuaR MmNl
Q_ﬁ%gé@ tergggg%ture frtom rogm teqmpgratuﬁraﬁ]to the boiling point of the

coNentY S chem TR0 T he Mcol B yPRsF 2. oxWih) @ortyShdisgcty as
tetmsiseiirTs ety aten fsrfirNanex endvhicacienpiratulednurGRds dagnperature to
the BEAMY amberahtaiimmmieliovd m&&@h@&%&%ﬁf%ﬁm,@%-ﬁ{@%ﬁ ERefSoc.
195@?{{??%@ g*%fr%n(?d Jarl)d& |§%g|ther1 |nl§t§%3er from 1 to 3 when the

reaction IS’ stoppé at"pr‘ocfg'c a%? X 1"%hen the scheme is '

followed until the 150btention of product (XVa4). Alcohols of formula

AlGRYR2F WIBTEE (KAt d8Aslish GRLLRiFOR) ffor
chgé\c{cz kéysrogactfg(n Vgth chgomi m triég?dae%&ggﬁsg@rﬁgﬂ%%grp%%g)‘i%lrﬁnw

dichromate. byr TR RIS e A bRH5h dRIGREE HNethylene chioride,

angi fiethiASiNRORIdE draDesematgmpesajeret in éhsobedingsphtast pysiditieent. The
resnigHayiRBarealarideael aRies Bl MRS HERXAG PR RESIRATILR 0% P Sdide
.t%n?gerature rom -78 t(g 130C. %2 _ '
triethylamine or diisopropylethylamine fo give compounds of formula (XLVH). The reaction
can be carried out without solvent or with a solvent such as tetrahydrofuran, ethyl ether,

dioxane or methylene chloride, and at a temperature from 20 to 250°C.

Esters of formula (XLVIII) can be obtained by reaction of alkenes of formula (XLVIl) with
ethy! iododifluoroacetate (XXXII) in the presence of a metal such as zinc or copper
optionally with a catalyst such as nickel chioride hexahydrate and water, in a solvent such
as dimethylformamide, tetrahydrofuran, dimethylsulfoxide or dioxane, and a temperature
from 20 to 80°C (see ref. J. Chem. Soc. Chem. Comm., 1992, 233).

The synthesis of alcohols of formuta (XLllia) from esters of formula (XLVI) can be
achieved by treatment with a hydride such as lithium aluminum hydride, sodium
borohydride or dilsobutylaluminum hydride in a solvent such as ethyl ether, diisopropyl

ether, tetrahydrofuran or methanol, and at a temperature from room temperature to the
boiling point of the solvent.

In another alternative method the compounds of formula (XLllic) wherein m is as
hereinabove defined and R® represents a C,_, alkyl group or a phenyl group, may be
obtained following the method depicted in Scheme 10.
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Aldehydes of formula (XVc2) can be transformed to alkenes of formula
(XXVII) with Tebbe reagent or methyltriphenylphosphonium bromide in the
presence of a base such as sodium hydride or sodium amide with a
solvent such as tetrahydrofuran, dioxane, 5methylene chloride or
dimethylsulfoxide, and at a tempef&ture from -78C to 80C. Alcohols of
formula (XVa3) can be obtained from alkenes of formula (XXVII) by
sciRAgliqg with borane tetrahydrofuran complex or borane-methyl sulfide
complex with hydrogen peroxide, in the presence of a base such as
sodium hydroxide or pot@ﬁ Ef‘iyclns@(i(;l5a[c'ur’:lzgﬂ_(af;\2s;alvent such as
tetrahydrofuran, dioxane, er or dietiydene glycol dimethyl ether, and at
a temperature from -78C to 100C.{Alcohols of formula (XVa3) can be
converted to aldehydes of formulaf (XVc3) by reaction with chromium
trioxide, manganese dioxi as8iu®F dichkeMate, pyridinium 15
chlorochromate, oxalyl ch e in dimethylsulfoxide or Dess-Martin
reagent in a solvent such as pyfidife| methylene chloride, chloroform,
dirnethylsulfoxide or acetonitrile, and%t a temperature from -78 to 130C.
Aldehydes of formula (XV03) can reatt with a phosphorane of formula
(XXVIII) wherein Rs 20 is Okl @Gai@nd R9 is C1.4 alkyl or
phenyl group to give est f form@&X{XXIX). The reaction can be carried
out in a solvent such as methylene chlogeg-teitadtedrofuran, ethyl ether or
toluene, and at a temperature from rgom tempenature to the boiling point
of the solvent. 25Hydrogenation of the compounds of formula (XXIX) gives
esters of formula (XXX).M&CYM%&N%%‘FH@BBOM with a catalyst
such as palladium on ch al or plaﬁh m dioxide, in a solvent such as
ethanol, methanol, ethyl acetate or dim%thylformamide at a temperature
from room temperature to 70C, a&%ﬂ pressure (f)roem 1,38-105 Pato
2,76.105 Pa. 30 Alcoholsmula O@é{ﬂs can BEBbtained by treatment
of esters of formula (XXI) a hydri&‘é2 uch as lithium aluminum hydride,
sodium borohydride or diisobutylaluminum hydride in a solvent such as
ethyl ether, diisopropyl ether, te @Mf@ﬁg}?{hz 3_rd;methanol, and at a
temperature from room te rature tQ,thg boiling point of the solvent.

Alcohols of formula (XLIIIb) can be obtained by reaction of alcohols of formula (XXXIV)
with benzyl bromide. The reaction can be carmied out with a base such as sodium
hydroxide, potassium hydroxide or sodium hydride, optionally in the presence of a base
transfer catalyst such as tetrabutylammonium bromide, with a solvent such as water,

dimethylformamide, dimethyisulfoxide or diethylene glycol dimethyl ether, and at a
temperature from 20° to 100°C.

Aldehydes of formula (XLIX) can be obtained from alcohols of formula (XLliIb) by reaction
with  chromium frioxide, manganese dioxide, potassium dichromate, pyridinium
chlorochromate, oxalyl chioride in dimethyisulfoxide 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.

Aldehydes of formula (XLIX) can react with a phosphorane of formula (XXVI) to give
esters of formula (L). The reaction can be carried out in a solvent such as methylene
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33 Scheme 13 The alcohols of formula (XVa5) wherein s is zero and Gl

and R4 are as hereinabove defined may be obtained following scheme 13.

Esters of formula (LVIII) can be obtained by reaction of phenyliodides of

formula (LVI) with alkyl iodotetraﬂ%oropropionate (LVII) wherein R7 is a

0,, alkyl group in the presence of copper optionally with a catalyst such as

a palladium complex, in a solvent such as 10dimethylformamide,
chitkighyerafiyerBrrime s ulipkide ot dirraneAnda fefpperatire fW%Z%om
N to 60C ésieg ref. d,ournal oéFg%(zrlne Chemistry, 2004, 125 (5), 763-765).
SRR 1B A6 AL BRI SB¥Btained by treatment of esters of

formula (LVID) with a hydride such as lithium aluminum hydride, sodium

HyBRIGNEEE 8 ah iyl ErhY dhide 'Eg@é%/?d?én%&scnﬁﬁ%@}‘éacﬁon

ether, diisopro é}ether, tetrahydrofuran or methanol, and at a temperature
cafy B BT (oifU) RSSO EUBTHB A& SERoae” PruRIEkHGR i
solyEid svel e$Etradpl corthspoheihg tremmpoutidstbfipenendtéounblepodature

froMhBERINemiSeFatlis 1L 98 2rANd SAdsRLraLR Ll ang Gl 9 éﬁy* pLe as

hereinabove 20defined, can be obtained following scheme 14.
Scheme 14

Alcohols of formula (XLliic) can be obtained by treatment of esters of formula (LI) with a
hydride such as lithium aluminum hydride, sodium borohydride or diisobutylaluminum
hydride in a solvent such as ethy! ether, diisopropy! ether, tetrahydrofuran or methanol,
and at a temperature from room temperature to the boiling point of the solvent.

The compounds of formula (XV) may be obtained following the synthetic methods of
schemes 11 to 13 which are described below:

Scheme 11
1 Q 7 Q
G OR g OR’
@[CHZIS e g @_—[CHZIS F
R © R F
(Xxv) t XXV
G1
[CH,].CF,CH,OH
4
R
(XVa)
N *
N abg
wherein s and R* are as hereinabove defined, G’ is selected from R hydrogen

or halogen atoms or groups selected from C,.4 alkyl, C14 alkoxy, 8-R°, SO-R® and SO,-R®

wherein R® is a Cy., alkyl or Cs cycloalkyl.; R is selected from hydrogen atom, halogen
atoms and Ci alkyl groups and R is a C, alkyl group.

Compounds of formula (XXV) can be transformed to compounds of formula (XXVI) by
reaction with a fluorinated agent such as (diethylamino) sulfur triflucride (DAST) or
[di{methoxyethyl)amino] sulfur trifluoride, optionally in the presence of a soivent such as
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(XVab6) 5The 3-chloro-1-phenylpropan-1-ones (LIX) are reacted with
sodium or potassium acetate and sodium or potassium iodide in a solvent
such as glacial acetic acid and a temperature from room temperature to
the boiling point of the solvent to yield the compounds of formula (LX).
10Subsequent reaction of the conipounds of formula (LX) with a
fluorinating agent such as (diethylamino) sulfur trifluoride (DAST) or
i(metho I)a nol sulfur trifluoride OFLUOR8) optionally in
m%ﬁj i&’rjtf‘fsecnc%”o 'a SIB)ff\)/e%ﬁ L me?h %‘I%rtag% lidSTRRYrgkRA, and at a
temw&ﬂ@ﬁr Bt EFRSN @W@WGl’@fm@hoémﬂ reting télfhp@mtame from room
temperature to the boiling point of the solvent yields the compounds of

he h roI e es er in the compounds of
AiFO d‘é :‘%\Zaequrggus ) ?lo OY%%B] %ﬁﬂ% IBRIGE PBYARLRYD with a
hwﬁ*yd@omé asslifiumm akwbioHateydpdenatigiimtiverphydete enidissolvgiatuminum
h)ﬁwﬁ@b ansdeﬂwwt soethanelor b‘iﬁ&ron)so%t%eppémd@tr c}%@tﬁﬁt%{@?ﬁanox
ture to the b iin |nt %He solvent, yields the alcohols
orm Ei 2R ﬁoé"aﬁ%ﬁ%?% % 2IROYRG 9T Ob e g to
compounds of general formula (XV) wherein g, r and s have all the value
s&iemand G4 is a group -OH) and G1 and R4 are as hereinabove defined,
can be obtained foIIowing scheme 15. 35 Scheme 15 5The

THB%Q%%X‘E%@H i 2 C%rrg Cte%mg, b&%m%éﬂ %9 (rgo(gaﬁog t%nﬂ{%h%w

resence o oIven SucC uran
WBEHRIR XriRirat @ﬁ&rﬁta@%nﬁi%mem@mn@ foliovéngoitthgrpo it whehain s,

GhalvweRt. &Q@gﬁéﬁtmmﬁﬁtﬁ%jéi\m%ﬁf%gaﬁ"hf@@ﬁi@&r‘(ﬂ“ﬁb%l‘i@n@he
C tetr rofyran 10X
resae%nocg‘g}a%?éb E’gon%"t%%‘%e giretd ég e?n%isl?l SUSth 6%’5%83&{8 \ i
Oﬁﬁtﬁi@aéﬁp(ﬁétl%o\)ﬁ?ﬁ which upon reaction with methyl iodide or
digrethylsulfate at room temperature yields the compounds of formula
(LXI syhsegugnostep the compounds of formula (LXIII) are reacted
with’a 15 dip a¥’yhosphine oxide and tBuOOtBu (ditertbutyl peroxide) in

a solvent such as'tetrahydrofuran, dioxane or ethyIGether and at
temperature from ¥oom temperature to the boiling poy t{éﬁi@b’ﬁiﬂ 1to

yi CORPOLN fgg(gnula (LXIV). In a final stg compounds 0
foq@&l}/vage%gcted with a hydride such as lithium  (xva4)
C

G‘t
4@'{CHZ}SCFz[CHZ]M-CH=CH2 ] o
R 1
(RXVI) G
l @‘lCHzlsCFﬂCHztﬂR“o

6\ = R (XXX)
X/ ICHaLCF IOk, OH I

R i (XVa3)
G1 (@] G1 O
4Bg__}—tci—fzzsc:'r'zton},(—/<H - @‘fCHzlsCFﬂCHglx ﬂRBO
R (R%);P=CH-COORE e
(XVea) XXV (XXIX)

Alcohols of formuta (XVa2) wherein x is at least 1 can be converted io aidehydes of
formula (XVc2) by reaction with chromium trioxide, manganese dioxide, potassium
dichromate, pyridinium chlorochromate, oxalyl chioride 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.
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20 aluminum hydride, sodium borohydride or diisobutylaluminum hydride
in a solvent such as ethyl ether, diisopropy! ether, tefrahydrofuran or
methanol, and at a temperature from room temperature to the boiling point
of the solvent to yield the alcohols (XVa7). 36 Compounds of formula
(111b) wherein m, n, p, g, r and s¥re as hereinabove defined, Fe is a
hydantoino group and Fe = hydrogen atom or C1_4 alkyl, can be obtained
as shown in Scheme 16. 5 Scheme 16

CH2Io-PR217[CH21,-0-[CH2L-tCF214CH21,-0-CH2-Ph f llta2) ’
Al @M@E-ﬁ[&fmU.-Té&\/fghcer[éﬁtzafﬁf@mﬂim@hkm-effemﬂwMwénsywth Tebbe
reddfeM-oHAH0OMRhLhYiphosphonium bromide in the presenche of 2 baZe such as
21 -ICE2].-( -Q(CH2ip:[CEF2]4CH21,-0-CH2-Ph (llI mines
sol b Ry S g SO 8 PP cyeane.
mesyiens R ATRR e MaR s iesisrANd Al staTRE Ty ER tipm -78°C to B0°C.
bis(trimethylsilyl)amide or tert-butyl 10 carbamate. The reaction can be
i J e i thoxide, petassium ate or .
ol R T e BB RV B Febon
withlitBprangty RIFBY PrivE2RricaaIgH RO S1HARE-trethy hefd hewphiee witil Bydrogen
peﬂﬂdi@éiiwméaiﬂyéﬁwﬁhaasa@f@ﬂil@edﬁgﬂﬂbﬁmeﬂ?@r@h l@l Rﬁ'iﬂﬁﬂdﬁhﬂ{ hydroxide in
is(di id cetone)- dipalladium(0), with. a solvent such a.
= A B N S R e iR e ane
at gdempeeriurp feene-78°C to 100°C.

Alcohols of formula (XVa3) can be converted to aldehydes of formula (XVc3) by reaction
with chromium trioxide, manganese dioxide, potassium dichromate, pyridinium
chiorochromate, oxaly! chioride 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.

Aldehydes of formula (XVc3) can react with a phosphorane of formula (XXVill) wherein R®
is a Cy4 alkyl group and R® is C,, alkyl or pheny! group to give esters of formula (XXIX).
The reaction can 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.

Hydrogenation of the compounds of formula (XXIX) gives esters of formula (XXX}, The
reaction can be carried out with a catalyst such as palladium on charcoal or platinum
dioxide, in a solvent such as ethanot, methanol, ethyl acetate or dimethylformamide, at a

temperature from room tempefature to 70°C, and at a pressure from 1,38:'10° Pa to
2,76-10° Pa.

Alcohols of formuta (XVa4) can be obtained by treatment of esters of formula (XX1) with a
hydride such as lithium aluminum hydride, sodium borohydride or diisobutylaluminum
hydride in a solvent such as ethy! ether, diisopropyl ether, tetrahydrofuran or methanol,
and at a temperature from room temperature to the boiling point of the solvent.




37 Amines of formula (111a3) can be converted to compounds of formula
(111a4) by reaction with isocyanates of formula (Lit) in a solvent such as
toluene, benzene or dioxane, and at a temperature from room
temperature to the boiling point of the solvent. Saponification of
compounds of formula (111a4) gives compounds of formula (111a5). The
5 reaction can be carried out with a base such as sodium hydroxide or

s&g‘ggsiiym hydroxide, with a solvent such as methanol, ethanol, water or a
mixture of them, and at a temperature from room temperature to the

ThealregPoriferHia SKamwvrips intkoffiortidad Rt bashsaarbieabove

defhidingsyDy eyedinatianiehsrapMmeds ff formula 10 (111a5) with an acid
such as hydrochloric acid or acetic acid, with a solvent such as methanol,
acetic acid, ethanol or water or a mixture of them, and at a temperature
from room temperature to the Ibajlirg point of the solvent. Compounds of
formula (111a6) can be modifi[gg@ﬂe‘ correl§pgrehiRalcohol,
15bromoderivative, mesylate, §Idahyﬂe o;qamimuderivative, following the
same pathway shown in Scheme Compounds wherein R4, m, n, p, q,
r and $ are as hereinabove defin (€2, ils@sramide group and G2 is
either a -Oft-Br group (111d) oR¥ zyl )gy\mﬁthyl (111a) can be
20obtained as shown in Scheme 17. Scheme 17

[CH21alCF21(ICH2L-0-fCH218- ACHZLI-G2 (111a7) or (111d3) OH
[CH214CF2) -(CH2j1-01CH2),-pR21/-1CFT iz
(XVa5)

Esters of formula (LVIIT) can be obtained by reaction of phenyliodides of formuta (LVI) with
alky! iodotetrafluoropropionate (LV!l) wherein R is a Ci4 alkyl group in the presence of
copper optionally with a catalyst such as a palladium complex, in a solvent such as
dimethylformamide, tetrahydrofuran, dimethylsulfoxide or dioxane, and a temperature
from 20 to 60°C (see ref. Journal of Fluorine Chemistry, 2004, 125 (5), 763-765).

Alcohols of formula (XVa5) can be abtained by treatment of esters of formula (LVHD) with a
hydride such as lithium aluminum hydride, sodium borohydride or diisobutylaluminum
hydride in a solvent such as ethyl ether, diisopropyl ether, tetrahydrofuran or methanol,
and at a temperature from room temperature to the boiling point of the solvent.

The alcohols of formula (XVa8) (corresponding to compounds of general formula XV)

whereinsis0,ris1,gis 2, and G*is a group -OH) and G" and R* are as hereinabove
defined, can be obtained following scheme 14.
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(111a8) or (111d4) ---PH21,--ICF21,-[Chl21,-0-ICH2L-(CF2irn-ICH2In
1-G2 (111a9) or (111d5) [CH2],-(CF2],-[CH21,-0-PHMCF,IrrrICH2L_, -G2
(111al 0 or 111d6) 38 Compounds of formula (111a8) or (111d4) can be
obtained from compounds of formula (111a7) or (111d3) by procedures
know described in the literature (Myers A. 1., Temple D. L., Haidukewych
D., Mihelich E. D., .1 Org Chem, 1974, 39(18), 2787; Svenson R.,

scRépOWitz S., Chem Scr, 1982, 19, 149; Meyers A. 1.1 Lutomski K. A,,
Synthesis, 1983, 105). 5 The reaction of compounds of formula (111a8) or
(111d4) with phosphorus oxychloride gives nitriles of formula (111a9) or

yy The reaction can be caied out ipthe presenge of g-base such

Gas pyriflines, triethylamifie. or_ diidopropylethylamine, Witk a solent suc
ridi €, b@lhzeﬁg}-oﬁo , and a@éﬂrg%era%@e—#o @o Olﬁ\

Ispperature to the boili int of the solvent. The gyrithesis of anm¥es

Rof formula (111a10) or (111d6) ffioky nitriles of formula (11129) o Qg)lldS)

can be achieved by reaction with hydrogen in the presence of a gatalyst
such as Nickel-Raney, palladium on charcoal or platinum1dioxif Fwith a

soléikuch as methanol, 15ethanol, isopropyl alcohol en\ethyl Rcetate, at
a temperature from room temperature to 60C. and at a pr e from OH
1,38-105 Pa to 2,76-105 Pa, 20with a solvent such as pe ol, ethanol

or isopropyl alcohol, and at a temperature from room tempe&%g)to
150C.

The 3-chloro-1-phenylpropan-1-ones (LIX) are reacted with sodium or potassium acetate
and sodium or potassium iodide in a solvent such as glacial acetic acid and a temperature

from room temperature to the boiling point of the solvent to yield the compounds of
formula (LX),

Subsequent reaction of the compounds of formula (LX) with a fluorinating 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 yields the compounds of formula (Xvd),

The hydrolysis of the ester group in the compounds of formula (XVd) in an agueous
solution of sodium hydroxide, potassium hydroxide or sodium carbonate, optionally in the
presence of a solvent such as ethanol, methanol or isopropy! aicohol, and at a

temperature from room temperature to the boiling point of the solvent, yields the aicohols
of formuta (XVa6).

The alcohols of formula (XVa7) (carresponding to compounds of general formula (XV)
wherein g, r and s have all the value of 1, and G* is a group -OH) and G and R* are as
hereinabove defined, can be obtained following scheme 15.




10

15

20

The reaction of nitriles of formula (111a9) or (111d5) with hydrogen
peroxide can also afford amides of formula (111a10) or (111d6). The
reaction can be carried out in the presence of a 25 base such as sodium
hydroxide, potassium hydroxide or potassium carbonate, in a solvent such
as methanol, ethanol, isopropyl al@hol, dimethylsutfoxide or acetone, and
at a temperature from -20 to 120C.  Derivatives of formula (111a10) can
SB% OIgrted to the corresponding alcohol, mesylate, 30aldehyde or
amino derivative, following the same pathway shown in Scheme 2.
Compounds of formula (1) wherein 1R2 is an ureic group, 131 is an
oxygen protecting group such as benzyl group, Rykis g hydrogen atom or

net
can be obtalne or? cBmpounds of formula

(Iﬂll) by reaction Wlth I|th|um bls(trlmeth§IS|Iypam|de sodium
bis(tithethylsilypamide or tert-butyl carbamatéXNith a base such as

catalytic amount of a phosphine such a$ditert-butylph hlne,
tri-o-tolylphosphine or triphapdphoesphine apd. a palladiu
as bls(dlbenzylldqu)a\/eton j Flo%r S
;ns(dlbenzyl|denea,eetoneag 8z adlum 0), with a solvent sngh as
lydrofuran, dioxane, toluene or benzeqdgiand at tensperapure rom
Cop Rﬁunes of formu@e{(ffIV) can b ’

a (LV) by reaction with potassium cyanate in th

Racld such as hydrochloric acid or acetic acid in 15wa§ p
temp&h4tdire from OC to 100C.

The 1-phenylethanones (LXI) are reacted with bromo(difiuoro)acetate in the presence of
Zn in a solvent such as tetrahydrofuran, dioxane or ethyl ether and at temperature from
room temperature to the boiling point of the solvent,

The resulting compounds (LX) are then reacted with C8; in a solvent such as DMSO,
DMF, tetrahydrofuran or dioxane and a temperature from room temperature to 80°C and
inert atmosphere to yield a thioacid (not shown) which upon reaction with methyl iodide or
dimethylsulfate at room temperature yields the compounds of formula (LXIIh.

in a subsequent step the compounds of formula (LXH) are reacted with a
diphenylphosphine oxide and tBuOOtBu (ditertbuty! peroxide) in a solvent such as
tetrahydrofuran, dioxane or ethyl ether and at temperature from room temperature to the
boiling point of the soivent to yield the compounds of formula (LXIV),

in a final step the compounds of formula (LXIV) are reacted with a hydride such as lithium
aluminum hydride, sodium borohydride or diisobutylaiuminum hydride in a solvent such as
ethyl ether, disopropy! ether, tetrahydrofuran or methanol, and at a temperature from
room temperature to the boiling point of the solvent to yield the alcohols (XVa7).




Compounds of formula (1) wherein R3 is a group R5-S0- or R5-S02- and
G2.R4,n, m, p, q, r, and s are as hereinabove defined, can be obtained
as shown in Scheme 19. Scheme 19 5 Thioethers of general formula
(111K) can be converted to sulfoxides of general formula (111m) and to
sulfones of general formula (111n%by reaction with an oxidizing agent
such as 3-chloroperoxybenzoic acid, magnesium monoperoxyphthalate or

CoPRIBRH4DE ROANMTIABPRHERIR. 1) A B0l SHRICR 8% 8FRIRNGLBIEIRNIREE, R is
chclorlde methanol AQ(—};{thcﬁnol ora mlxtgzre of them, and at a
oC

? AR AOSP 1Foth N oc R IRee SI9TB e e ke SRTbBRIRREEIES AR gRewn in
ScheyhBrein Rs is a group R5IR644S02- and Gs, R4, n, m, P, g, r, 15and
s are as hereinabove defined, can be obtained as shown in Scheme 20.
5 s he guil oxides of formula (1110) or (111n) and the sulfones of formula
it) or (111m) can be converted to sulfonamides of formula (llls) only
when Rs is a met roup. 41
ICH21,-(CF21,-[C 1Rtk 24 OfICHICER{ S LoPC HD-[OR2)
3,-fCH21,-0-ICH%1,p-rOF, -101-1/21n-G2 (111p)
[CH2hiCF21t4CH21(O-iCH2Ip-PF2¢ACH21,-GZ (IM)

R
] N@—{CHZ}S-[CFZ},-{CHzlq-O-[CHzlp-[CFZ]m-[CHz]n-O-CHz-Ph (lia3)

2

l OCN-CH,-COOR? (LIf)

4

R
HN\Q—[CH21S-[Cle,-[CH21q.o-[cHz]p-[cFz]m-{CH,1n~o-CH2-Ph
o Ko (Illad)
R7O\‘X

0

R4
HN\@—{cH213-{cler-ICHzlq-O-tCHﬂp-zcFzzm-{Cszn-O-CHz-Ph (ias)

R

0 @‘[CHz]s“[cpzlr'[CHz}q'O'[CHz]p'[CFz]m'ICHzln'o'CHz‘Ph (Il1ag)
N

N>§O

H

Amines of formula (Illa3) can be obtained from compounds of formuta (l1la2) by reaction
with  lithium  bis(trimethyisilyllamide, sodium bis(trimethylsilyl)amide or tert-butyl
10 carbamate. The reaction can be carried out with a base such as sodium ethoxide,
potassium carbonate or sodium phenoxide, with a catalytic amount of a phosphine such
as ditert-butylphosphine, tri-o-tolylphosphine or triphenylphosphine and a palladium
catalyst such as bis(dibenzylideneacetone)palladium or tris(dibenzylideneacetone)-

dipalladium(0), with a solvent such as tetrahydrofuran, dioxane, toluene or benzene,
15 and at atemperature from -78°C to 80°C.
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Conversion of sulfoxides of formula (1110) into compounds of formula
(111p) can be carried 5out with sodium acetate and acetic anhydride, at a
temperature from 1000 to 160C. Oxidation of compounds of formula
(111p) gives sulfones of formula (111q). The reaction can be achieved
using an oxidizing agent such as 3Ichloroperoxybenzoic acid, magnesium
monoperoxyphthalate Or potassium peroxymonosulfate, in a solvent such

ac lene chlorlde thanol or ethanol, or a mixture of
n;af1em§£t1?1d a e @? FalrE 8??romr§§& SRTIRRUNSQY fGHRU Il by reaction

Wl?lmay%a#%@fé@ﬁwﬁébﬂlﬁdmem@immw@f feriviukpéiibePeoa eadtimarcannd at

a tbﬁxﬁ@rﬁﬂ@l@ ﬁblﬁwWHdihﬁtQﬁﬁérﬁti@S tasr@@kw W@Jﬁ%%ﬁ@%sswm
PI ao%nSSOI@nt crha ﬂﬂ rofuran methanol or ethanol, or
PIX areo tiemP 2 H% AP GeiRBES O fermuia iz The
ree@imrpéem B8 esTisthautanithia #aamauwca@xmum yavesidéorT petaidigivegdroxide,

witlforamide s@iHoswHliab) TERIHOCasHSAR DS CRILGA OBt ingsolyant, ,

te%u%pa%reafggnQC 20a id orr\évater % I}f ﬁresence f sodium acetate, and at
Aemperature romed’&??o 1856 BERSIRARAIY 5 NEIIs) can also be

obtained from sulfones of formula (111t). in a first step, sulfones of
Céﬂféﬁ%@iuk&mt Wib) e ahasneteRed a5 e St 3 pounds of formula
(”[n§ Wﬁesd;m chlorl r et | ma neS|um chloride in the presence o
o4 &R §‘t’ﬁ@tﬁ‘§l 'Bo?& e RFSHG 5 té‘ﬁ%éréﬁh’é”ﬁ'ﬁ'@h as
mfithanslilfsatisridid, |§faehcé\nedmtw solveniktstefdbasetiohaich asmmiaituis from
robif BRARSBERQb 396 BHM RS IS rARd @i Aemperature from OC to 100C. 5

EXAMPLES General. Reagents, starting materials, and solvents were
purchased from commercial
Compounds of formula (llla6) can be modified to the cormresponding alcohol,

bromoderivative, mesylate, aldehyde or aminoderivative, following the same pathway
shown in Scheme 2.

Compounds wherein R, m, n, p, g, r and s are as hereinabove defined and R® is an

amido group and G® is either a ~CH,-Br group (lild) or a benzyloxymethyl! (llia) can be
obtained as shown in Scheme 17.

Scheme 17

Rt
OQ@—[CHZIE-[C Flr{CH, 1 -O-{CH ] -ICF ) ICH, ), -G?

OH i (Itia7) or (id3)

R‘
N [CH2];'[CFZL'[CHZ]q'O'[CHZIp"[CF21m'ICHzln.1"Gz

X,O l (Hiag) or (Illd4)

4

R
R CHIACF I CH1 OOH G G,
NC

I (llias) or (litd5)

4

R
@—[CHQ],,-[CF2],-[CH21Q-O—[CHZ]D—[Clem-[CH,],,_,-G2
H,NC

(1ia10 or 11id6)
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suppliers and used as received, Concentration refers to evaporation under
vacuum using 10 a 13Dchi rotatory evaporator. Reaction products were
purified, when necessary, by flash chromatography on silica gel (40-63
pm) with the solvent system indicated. Spectroscopic data were recorded
on a Varian Gemini 300 spectron?éter and a Varian Inova 400
spectrometer. Melting points were recorded on a BUchi 535 apparatus,

m%%&ﬂﬁ%mqm% (Eiméﬂ 3r%ﬂ%ﬂ}‘9£9%epg Agg%ﬁ?%ﬁnrﬁouni% o?P IedulFthﬁ

solution of ethyl 2-oxo-4-phenylbutanoate iR meth
or Qﬂﬁﬁ%dﬁf(&@%@rﬁﬁﬁ%é’&%ﬂ@? 7. @?nr' B fiYisyerEhk: hixterepieaB. L.
Haistitradyalh DoMittehopetahire Ovedhght, ﬁucsodm;moewﬁéoﬂwtaﬂrmﬂwntz
e r shed Wi r t utio S
> Eﬁ%?gatf?g) xﬁi%{rﬁ)@%n%é\%%\ter ? L@%ﬁ?@oﬁn ({&F 3 qg the
solvent removed under reduced pressure. The title compound Was

Theltantied afsconavenrals @f. @&l Mtihanteronedjal@rphosphorus oxychloride gives

nmge% Riflyoro:4 ﬁ)ﬂ@p)g,bH 1‘ﬁ4e &gtﬁ%; g% qutlon flnter edlateehéFnOf s

mmol) In tetrahydro uran was aﬁ&etﬂ’ R
ba?ﬁ/&HEfé 6. Py gins s atiRiRYAMINSeOm BlisREronytettilpseing: iwtnateniyantasunh as
pyridiesnigirizebe thetoluste reactisnamssadoedivmtesdt IembarANS M boiiing
pom’g\‘%%% @n"? mL) and water (0.9 mL). The resulting solid was filtered
through Cellte and the solvent removed under reduced pressure. The
residue was diluted with methylene chloride (20 mL) and washed with

ThevaietH{dsnok a2y df Gohtatic @icid €2 or J(Qmﬁb-)fr%ﬁd rHAWSISY {hhOM-Xiltag) or

EEERY RS R S

NickeisRangy, @ﬁ"%&“@?&’(@rwwmfmw dmpdez WA 88)En; SHly as methanol,
etha@B-7s8prdpy 2kphisiterreedioiestate, at a temperature from room temperature to

sott- &ﬁ@’og}ggg%% g,)%;]], 3 ggd’IHUS btét)flé gﬂazpene 43 To a solution of

Interme mmo) in1 brormohexane (1.74 mL, 11.27
mmol) was added tetrabutylammonium bromide (21 mg, 0.064 mmol) and
50% sodium hydroxide (1.2 mL). The mixture was stirred at room
temperature overnight. The crude reaction was diluted with n-hexane (20
mL), washed with water (2 x 10 mL), dried 5(Na2S0O4), and the solvent
W’E’éﬁ]%%% SRt e duebaestiare! PhisaROR RSB danh st hterimeda@ré from
rogm 3¥pgratiing) tandesas used in the next step without further purification.
1H-NMR (300 MHz, CDCI3): 1.30-1.50 (m, 4H); 1.50-1.65 (m, 2H);
1.70-1,90 (m, 2H); 215235§m 2H); 2.75-2.90 (m, 2H); 3.35-3.45 (m,
The\isagtign of Aias AUz (sl (k) wihsydsmempepyide can also afford

amides of formula (1a10) or (l1ld6). The reaction can be carried out in the presence of a
base such as sodium hydroxide, potassium hydroxide or potassium carbonate, in a

solvent such as methanol, ethanol, isopropyi alcohol, dimethylsulfoxide or acetone, and at
a temperature from -20° to 120°C.

Derivatives of formuia (Ia10) can be converted to the corresponding alcohol, mesylate,
aldehyde or amino derivative, following the same pathway shown in Scheme 2.

Compounds of formula (I) wherein R is an ureic group, P' is an oxygen protecting group
such as benzyl group, R* is a hydrogen atom or a C.. alky! group and R', R? n, m, P, g,
r, and s are as hereinabove defined, can be obtained as shown in Scheme 18,
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Intermediate4.(R,S)-2-{(6-(2,2-Difluoro-4-phenylbutoxy)hexyllaminol-1-(2,2
- dimethyl-4H-1,3-benzodioxin-6-y9ethanol To a solution of Intermediate
3 (0.385 g, 0.57 mmol of pure compound) in dimethylformamide (15 mL)
was added potassium carbonate #.31 g, 2.28 mmol) and 15
(R,S)-2-amino-1-(2,2-dimethy(-4H-1,3-benzodioxin-6-yl)ethand (0.26 g,
Sc%é%l ol). The mixture was stirred at 80C for 66 hours. The crude
reaction was filtered and the solvent removed under reduced pressure.
The residue was purified by column chromatography with silica gel, eluting
with methylene chloride/methanol (from 98:2 to 95:5), tg give (R,S)-
2-([5-(2,2-d¥% -4-phen Ibutoxy)hexyljamino}-l-(2,2-c)iua)eth¥k4H-1,3-be

nzodioxin-6- ethahbl (0:21gH 194} Ha- i Baher Gkl (N1+):491
EXAMPLE Y. R
ihyl)-2-

LIt
(R1S)-442-([6(2,2-Difluoro4-phenyl utOX}g)he)xyIIaminol-l-h
(hydroxymethyl)phenol 250H OH | A solution of Intermediate 4 (0.20 g,
0.4 mmol) in a mixture of acetic acid (10 mL) and wateréZ mL) was

heated at 7 3 hours. The solvent was removed unyler redyced
pressure. The hgiaitlrabIPtiifiedabl dofpitelirematpgrgphy with
silica gel, élgiting with methylene chlorid?{w)ethanollammoni oxide

(80:15:1.5) to give (R,S)-4-(2-{[6- .
30(2,2-difluoro4-phenylbutoxy)hexylJamino}-1-hydroxy-ethyl)-2-(h§8roxym
ethyl)phenol (104 mg, 57/0) as oil. g4 11-I-NMR (400 MHz,
dimethylsulfgxide-D6); 1.25-1.31 (m, 4H); 1.34-1,41 (m, 2H); 1.47- 1.54
(m, 2H); 2.12-@%a 25495 ) 2.7442. 7509, 2H85; 3.47 (1,
36,4 oo eh (I L o b 7k a4

(iii, 1H); 4.99 (bs, 1H); 6.68 (d, J=8.3 HZLWH); 6.97 (dd, Jr:8. :
Hz, 1H); 7.17-7.31 (m, 6H); 9.14 (be, 1H). 5MS (M+): 451. Intefmefiate 5.
Ethyl difluoro(phenyhatetate  Obtained from ethyl (phenyl)(oxo)acetate

Argﬁg mi, 47 mrﬂ%p brg the ghcg)c_edure described in Intermediate 1. o

F urﬁiga%wtﬂ? UrFD G5-B RIS §r A FRMPOLTIRS & amitr{L 11N by reaction with
lithium bis(trimethyisilyl)amide, sodium bis(trimethyisilylyamide or tert-butyl carbamate,
with a base such as sodium ethoxide, potassium carbonate or sodium phenoxide, with a
catalytic amount of a phosphine such as ditert-butyiphosphine, tri-o-tolyiphosphine or
triphenylphosphine and a palladium catalyst such as bis(dibenzylideneacetone)paliadium

or tris(dibenzylideneacetone)-dipalladium(0), with a soivent such as tetrahydrofuran,
dioxane, toluene or benzene, and at temperature from -78°C to 80°C.

Amines of formuia (LIV) can be converted to ureas of formula (LV) by reaction with
potassium cyanate in the presence of an acid such as hydrochloric acid or acetic acid in
water, and at a temperature from 0°C to 100°C.

Compounds of formula (1) wherein R® is a group R®-80- or R®-S0,- and G2, R*, n, m, P,
g, r, and s are as hereinabove defined, can be obtained as shown in Scheme 19,
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10hexane/ethyl acetate (from pure n-hexane to 10:1) as eluent gave the
title compound (13.29' 70%) as oil. 1H-NMR (300 MHz, CDCI3):
1.30 (t, J=7.1 Hz, 3H); 4.30 (q, J=7.1 Hz, 2H); 7.43-7.51 (m, 3H);
7,61-7.63 (m, 2H), 15Intermediate 6. 2,2-Difluoro-2-phenylethanol
Obtained from Intermediate 5 (134 g, 66 mmol) by the procedure
described in Intermediate 2. The title compound was obtained (6.88 g,
sc g%g qi oil. 'H-NMR (300 MHz, CDC13): 4,00 (t, JE.H=13.5 Hz, 2H);
485748 (m, 3H); 7.50-7.54 (m, 2H), 20 Intermediate 7.
(2({6-Bromohexyhoxyl-1,1-difluoroethylThenzene Obtained from
Intermediate 6 (B.4 gh 43.5 mmol) by the procedure described in
Intermediate RPuM

iAol by ST dhroirdoiBRHg Withalica gel and
n-hexane/ethyl atetate (10:1) ag eluent gave theife compound (10.9 g,

78%) as oil. 251H-NMR (300 MHz, CB&le\AO-l.GO (m, 2H); 1.78-1.90

52 =65 HA 2H); 3.84 (t, Jp.pi=13.2 Hz,

2H); 7.43-7.46 (m, 3H); 7.50-7.5&{m —HOeHEE e, -0-[CH,],-ICF ], [CH,], -G
2-[6-(2,2-Difluoro-2-pheny thoxy)pé)g -1H-isoindole(mn%(ZH)-dione Toa

phthalimide (7.56 g, 40.8 mmol) and a catalytic

agaou @ Bihdecyljomn-batyipaesphmHymdromide. The mixture was
heafed at 70C for 3 hourgusfhe solvent was removed under reduced

preé%ure. Purification by column chromatography with silica gel, eliding
with methylene chloride yielded the title compound (6.41 g, 49%) as oil.
45  1H-NMR (300 MHz, CDC's): 1.28-1.33 (m, 4H); 1.51-1.56 (m, 2H);

- ( ; , gm8.2.Hz, 2H): 3.63-3.68 H); 3.82 (t
TSE BN AL P DB SRy e
(”EPJ)?WS-%%‘%PWWB%@&%@@. by reaction with an oxidizing agent such as
3-HvGRopeluytmntediep henytethaxyyhexymamiAdnopGGMHIAOT or  potassium

i (6,419 ) in ethanol (50 was added
pér%&%%ﬁ%%b@d]?at%&?fgtnﬁ@ 4 man%%B?erhré‘?%%tunr% &;ﬁgné%rréﬂegianol or
eti58RY &R PRIk TR 8T Semhighd, A Grieawmerire afiomd 0¥siadWas triturated

with isopropyl alcohol. The resulting solid was filtered and the solvent
Sgﬁgmg% under reduced pressure. The residue

Compounds of formula (Iil) wherein R® is a group R°R®-NSO,- and G2 R, n, m, p, g,
and s are as hereinabove defined, can be obtained as shown in Scheme 20.

1

The sulfoxides of formula (llio) or (llin) and the sulfones of formula (I11t) or (lim) can be
converted to sulfonamides of formula (Ilis) onty when R® is a methyl group.
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10 was purified by column chromatography with silica gel, eluting with
methylene chiorideiethanol/ammonium hydroxide (80:8:1) to give the title
compound (2.31 g, 54%) as oil. 11-I-NMR (300 MHz, CDC13):
1.27-1.32 (m, 4H); 1.39-1.44 (m, 2H) 1.53-1.58 (m, 2H); 2.66 (t, J=6.9 Hz,
2H); 3.52 (t, Jr-6.5 Hz, 2H); 3.84 (t‘,ng_fri =13.2 Hz, 2H); 7.43-7.46 (m,
153H); 7.51-7.54 (m, 2H). Intermediate 10.
(R,S&;l-(4 (Benzyloxy)-3-(hydroxymethyl)pheny11-2-{(6-(2,2-difluoro2-phe
nyleth [ | of Intermediate 9 (0.71 g, 2.77
m m&mﬁ%ﬁ%ﬁ& ?&%{q@ﬁ% AF@%@@T% ethyl)phenyl)(oxo)acetaldehyde
(0.758g, 2.77 mmagl) in tetrahydrofuran (8 mL) and methanol (8 mL) was
irre r solution was cooled to DC and
soai rohyﬁlr(?g ?8 2‘%8 M%%ﬁwg%?as slowly added. The reaction
mixture was stirred t room’temperature for 2.5 hours. Water was added
(2 mLyand the soIv nt removed under reduced pressure. The residue was
E%ated@memy@gcaﬁ ehiqride:(2&mLg.and water. The organic layer
wal waishéd with water (2 0 mL) "satlirated solution of sodium
bicarb8nate (2 x 10{mL) and rine (10 mL), dried (Na2SO4 and the
solgent removed under reduced pressure. (R,S)-1-[4.(13enzyloxy)-3-
hyd hzylmhgnygqb&{j@d%gmtlmro 2 -phenylethoxy)hexyllamino)et
harl was obtained (1.43,9, 100%) as oil. MR (300 MHz, CDCI3):
1.28-1.35 (m, 4H)] 1.40-1.60 (m, 5H); 2.57% @ FICHS 15505 QB O b OHyl G2

1H} 253 (d, J=5.3 Hz, 2H); 3.79-3.88 (M,22F9); 4 (m, 1H}A.73 (s,
M), §,H2s#5525[%~9@2‘2(d$F21+f9“26 @Z‘(H’J’SJZQ;?:? H); 7.26-7.50 (m,
10l 46 EXAMPLE 2. (lls)
(R,S)-4-(24[6-(2,2-Difluoro-2-phenyiethoxy)hexyljaminol-1-hydroxyethyl)-2
-(hydroxymethyl)phenol HO To a solution of Intermediate 10 (1.43 g, 2.78
mmoi) in methanol (100 mL) was added 5 palladium on charcoal (150

Congprsitre ahbulimddamsfipdrogee (aop that Rinpsifos Gheriid NSRS carred
oMt amilGiRs el e A G RSN B SRV I teee e

pressure. The resulting oil was purified mn ¢ romatograp
with methylene chloride/ethanol/ammonium hydroxide (40:8:1) to give

ORpa qe¢[6pidddiffLiorovda (Ilip) gives sulfones of formula (lllg). The reaction can
bPRRRYIRIEXAE gﬁ)&@a’[ym%pé R% elhylR2s ({%égro%methyégheno

%o 75 64(:{[? oil. 10 1 400 MHz, C S
”zf’fafbﬁp %ﬂ 9 @6‘1%‘6’%92%)”‘?833%@ (A, @lﬁy"@ﬁlsacblﬂ AGeione,

mgmy)@muggdamemam(tpﬂpmamlaca iy, oF. T delCantl =88 Héperature of
frod=deE zadd); 4.72 (s, 2H); 6.77 (d, J=8.2 Hz, 1H); 6.93(s, 1H); 7.08 (dd,

J2=8.2 Hz, J2=2.0 Hz, 1H); 7.42-7.44 (m, 3H); 7.50-7.52 (m, 2H). MS
(M+): 423. 15 Intermediate 11. [4(Altylotty)butyllbenzene To a solution of

Sulfphemyfifatawid (I B0 @,eazéglammot)}inomsodfbfs)m@@fﬁﬂ&n@ii@ FhdMkaction
céot@odm)oma@ﬁ\dg%g@tg@twwmm'ngrp §er @La S h

and 50% sodium hydroxide (1 m|x ure w grsom?gdm a
nh Bé?gﬁn%dmgﬁﬁgmetﬁa}gol or ethanol or a mixture of them, and at a

temperature from 0°C to 80°C.

Reaction of compounds of formuta (lir) with hydroxylamine-o-sulfonic acid gives
sulfonamides of formula (llls). The process can be carried out in a solvent such as acetic
acid or water, in the presence of sodium acetate, and at a temperature from 0°C to 100°C.

Sulfonamides of formula (llls) can also be obtained from sulfones of formula (HIt). tn a first

step, sulfones of formula (lIIt) react with a magnesium derivative such as
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20 crude reaction was diluted with n-hexane (20 mL) and washed with
water (2 x 10 mL), dried (Na2S04), and the solvent removed under
reduced pressure. The title compound (1.90 g, 92% purity) was obtained
by distillation of the residue under reduced pressure and was used in the
next step without further purificatiéh. 11-1-NMR (300 MHz,
CDC13): 1.50-1.80 (m, 4H); 2.50-2. 70 (m 2H); 3.35-3.45 (m, 2H)

med n%ﬁ%ggngr@hi%mewh%l% cﬁlgﬁ g’llle rﬁ‘é:q bl &L o B %els'&ch

3 ﬁ)ﬁ? .20-7.35 (m, 2H). Interme late 12. 3 oxy propan- o
sy Péﬁf&f*ml?ﬁaﬂa@mdwgemﬁwoshﬂ fmrswmmwmlwd in
a toI0Dt ABD 4 SabstolatiorooBBN (B i Resarmumer)seuilFeasadged at a

tePekdRG Aok HRE Mixgdse was stirred 1 hour at 0C and 2 hours at room
temperature. A solution of 2M NaOH (1 mL) and hydrogen peroxide (1

mL, 35%) was successively added and the mixture stirred 1 hour at room

EXAMBEES&ure. The solution was then concentrated and the residue
dissolved 47 in ether (25 mL), washed with water (2 x 15 mL) and brine
(15 mL , dried (Na2S04) and the solvent removed under reduced

23BN HRCSIRSHNSE Mrisrialsd (FEHPAUAMR ERFoRNSEDRE D Hilp Onasititeercial
sugpﬁe(tsea«ahedéd:@E@@&E@fﬁwd&iﬂa@dﬂ%ﬁ%ﬁﬂ@wgo@%ﬂ gnéé‘r@c%rﬁ'bsmg

« SR ORGSR AP D S R o
ch@q_qjat?grgpiyym cgg?l {;4@@37p3§ Wﬁh Qﬁ)sqh@mm:magated Spectroscopic

daBa(4véthemyiiedxyipeopienaidebyds HoDospestlbierobiMesMagiateidda 400
splekffofhetef URAR ;-Qé{ﬁg‘t Q%2429 nk) was,add %%ess Martin periodinane

(2.4 g, 5.76 mmol e reaction Was stlrre BT A Foom
temperature. The solution was then diluted with CH2C12 (40 mL), washed
Inteitinetidter {2EtH30 278-gisadusafarhsmlubign mfedium bicarbonate (2 x 20

L) e a and oncentrated. The residue
WE!;.,SB ilL?r%l ?eE @Et@?ﬂ% hré?%é%é%ap ‘ig? ?hglesn% &R0 mBrhdBmRLYiene
C%*GB f&f’dﬁb}év'ﬁ%eaﬁﬂé%%%éha v§8®2rﬂgms%)1’as oilxture Wik NRI(30Mom
teliberatGD GVa)nigHE0The rliah AdbignbRad. dhufEa. Wih ni r&é%% )w 0 mL),

m 3H) 7.
AT e o il e AN ngmén per (0 m),
drigteiiecRue A (@%5@\/82*6@%)Lmdwanqucmymmorémbmt@e@n@nd
wikiskdaihsioas didyenMilsaloten ofdrbutenylmagnesium bromide (5.8 mL,

2.92 mmol) in THF was added, and the resulting mixture was stirred 2
hours at - 30C. The reaction was allowed to reach room temperature;

Intpreaiatiy% G EnRifyese-Autheadbetaenic@intrated. Purification by column

chocmatoigdaguiytivditiofsifitengsiae c ethylenes GRlABgIaceiMBrofuran (15 mL)
was added lithium aluminum hydride (0.22 g, 5.78 mmol). The mixture was stirred at room
temperature overnight. To the crude reaction was added water (0.3 mL), 4N sodium
hydroxide (0.3 mL) and water (0.9 mL). The resulting solid was filtered through Celite and
the solvent removed under reduced pressure. The residue was diluted with methylene
chioride (20 mL) and washed with water (10 mL), 2N hydrochloric acid (2 x 10 mL) and
water (10 mL), dried (Na,SO,), and concentrated. The title compound was obtained as
brown oil (0.6 g, 72%).

'H-NMR (300 MHz, CDCly): 2.10-2.35 (m, 2H); 2.75-2.85 (m, 2H); 3.75 (t, Jrp=14.0 Hz,

2H); 7.15-7.25 (m, 3H); 7.25-7.35 (m, 2H).
intermediate 3. {4-[(6-Bromohexyl)oxy]-3,3-difluorobutyl}benzene
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25(20:1) as eluent afforded the title compound (410 mg, 54%) as oil.
11-1-NMR (300 MHz, CDCI3); 1.40-1.80 (m, 8H); 2.00-2.15 (m, 2H);
2.55-2.70 (m. 2H); 3,15-3.25 (bs, 1H); 3,35-3.50 (m, 2H); 3.75-3.85 (m,
1H); 4.90-5.10 (m, 2H); 5.75-2.95 (m, 1H); 7.15-7.20 (m, 3H); 7.20-7.35
(m, 2H). 30Intermediate 15. 1-(4-Phenylbutoxy)hept-6-en-3-one
Obtained from Intermediate 14 (0.41 g, 1.56 mmol) by the procedure

SCr, r ugfication hy ¢ chromatograph
\i.l\ﬁhgs%?gg é%légnﬁgj %Eﬁe%ﬁ]%gn%et?cqﬁj a%%cftone‘i B(i)g I&géﬂ% ﬂvg thé4 mLb.

e BERD AT Feres &t@@%y%faﬂmws Ipresidedidtemss . 0.064 mmol and 50%
sof#ih( ByaiBiitieo(0RepL-B it hpddaxylps s be BZessm %%ae@&gl@dowmaﬂﬁ The

criidniermedial O&ﬁj(%’d%ﬁ Q20 TF”@Q iny methylene Ig:%%%% 19 W3S sried

added DAST mmo m|x re was’'s

(NasRder AR IR SRVGRE remevad dedencedirerasrasstes] Wit tilethgtepmind was
obchhmdcte (16) 522) puBghestwitlt sty &ﬂ&eﬁ&p&iéw;mmmﬁ@rkaﬁﬁf@&%te

t ) e solv nt removed
B ot 20 ARl R Bt 76190 (. 2y
2 ﬁr%?ﬁd@g?ﬁbh%&%ﬂ%%émsﬁ@@d@mmmwmemme!)(zx)m}?azs
3+e|uers. 7T Htlelpmpound was obtained (110 mg, 27%) as brown oil.
10Intermediate 17. 4,4-Difluoro-6-(4-phenylbutoxy)hexanal Intermediate
16 (110 mg, 0.39 mmol) was dissolved in a mixture of THF (3 mL) and
IntoEmadistenL ). Po this(BoRrifotinad Rifluerectinhanylbpeyibdagi4ATAaRE(2,2-
dn&;@tﬁynmoh e RN bRintelMEtRReYo Water solution, 0.15 ml). The

pen as stirred 12 hour rature, filtered and '
o el S THE o9 Bl TS Sorgper)

digypytemagiing ridthylerkashiodee/ pemssiem karbpeate |01, 40 AFBrohi and
Rigpxempey @&m Yo 2stRM:
;é‘g%l 75 35(;@ H): ﬁl J} nth 4z°d’ﬁ5syzj§d7ot£§n9%1% gzbqqﬁ)'%m The
i ébﬁ o éiﬁ“(‘i’ﬁ s 5°n7% 9'@56%2#0@ solvent
reg’@@?b%”qqqY@QW@WT&%@&(F@@@M&@W@@@E@Whfhromatography
WIWHM@@M)hawhlgr?lfm}rétr(%&edimﬁm%%éﬂﬁai%& ﬁemg%qggﬁgﬂf)ﬁ@@ s)-
0 of Intermedia mmol) in Me mL) wa
# ggdé 2 éﬁ%%goi@?é‘ q Bymo)%fu'?a? fé%é?(i% ARG be”ZOd'ox'”'6
Yhgtenol {fvie-110%) 2sifieuthpi-4H-1,3- 25 benzodioxin-5-yl)ethanol (125

nis (VBE6; mamol). The mixture was stirred 12 hours at room temperature,
then sodium cyanoborohydride (21 mg, 0.33 mmol) was added, and the
mixture was further stirred for 1 hour. The mixture was filtered and

EXBNtR Fratbd. (fhé/ré4filE-(ResRiftueroctinhanuibyions hexipiateiibd-tatydroxy-

ethpl)-2asyndxyieiinpiénol mL), water (2 x 2 mL), dried (Na2S0O4). and
concentrated. The residue (200 mg) was used

HO\/\N/\/\/\/ o
H

OM OH

A solution of Intermediate 4 (0.20 g, 0.4 mmol) in a mixture of acetic acid (10 mL) and
water (2 mL) was heated at 70°C for 3 hours. The solvent was removed under reduced
pressure. The resulting oil was purified by column chromatography with silica gel, eluting
with methylene chloride/methanol/ammonium hydroxide (80:15:1.5) to give (R, S)-4-~(2-{[6-

(2,2-difluoro-4-phenylbutoxy)hexyljamino}-1 -hydroxy-ethyl)-2-( hydroxymethyl)phenol (104
mg, 57%) as oail.
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30without further purification in the next step. MS (M+): 491 49 EXAMPLE
3

(R,S)-4-(2414,4-Difluoro-6-(4-phenylbutoxy)hexyljamino}-1-hydroxyethyO-
2-(hydroxymethyflphenol 5 HO Obtained from Intermediate 18 (0,20 g,
0.4 mmol) by the procedure desciibed in Example 1. Purification by
column chromatography with silica gel, eluting with methylene

chlQripe/meRAN EIBORURCRRIdeIS 4P hhOLYRMS 41 (m, 2H); 1.47-

S)-4-(2-{[4 4-difiuora—6-(€»—
1.4 4B h R IG%E RN 2B A 11 ey AR 22T S B et ph B Hz.
2H{BD Bty (138048 BiHz, 2HIHANBHR {306, MHy A0ty ks foxidedoBhs, 1H): 6.68
1 14(m, : -1 , 2B5); 67,1, 1 c 2.1R-2. m,
O S A O T o s B DAy PSR o4
W3 8%z, 2H): 4.45-4.50 (m, 4H); 4.91 (bs, 1H); 5.00 (be, 1H): 6,7 (d,
J=8.3 Hz, 1H); 6.97 (dd, J1=7.9 Hz, J2=1.7 Hz, 1H); 7.19-7.31 (m, 6H):

intgtﬁ?eg?ﬁe]dﬂét MM} ﬁ§§y@£€‘égﬁdiate 19.

Difluoro(phenyl acetaldeh?de btained from Intermediate 6 (1.0 g, 6.3
RRENESy 108 pRIREd(RRe AW BT & | AtdRine dfate s Thie thie procedure

desoibpo imthiemssdiaiaine B fFi8&ion 86 %y asmihAnmngrapediais 20icEdailand n-
~dli 4- t-2- e.. Intermediate 19 (0.88 g,.5.64
A A A s TR R oo

“%r?p‘ﬁ rﬂ?‘fﬁt?@s‘i‘ﬂhorane (1.96 g, 5.64 mmol) was then added. The solution
WadIMRr DAL GICIY: HoBoS:, TheTmixizrenyas SpNsertrated and thes3.7 51

regi UL O urified by column chromatography on silica gel using
(mhﬁkahemgg@'(éﬁ) as eluent. The title compound was obtained (1.10 g,
89%) as pale yellow oil.

Intermediate 6. 2,2-Difluoro-2-phenylethanol
Obtained from Intermediate 5 (13.2 g, 66 mmol) by the procedure described in
intermediate 2. The title compound was obtained (6.88 g, 66%) as oil.

"H-NMR (300 MHz, CDCly): 4.00 {t, Jr.=13.5 Hz, 2H): 7.45-7.48 (m, 3H); 7.50-7.54 (m,
2H).

Intermediate 7. {2-[(6-Bromohexyljoxy}-1,1-difluoroethyl}benzene

Obtained from Intermediate 6 (6.88 g, 43.5 mmol) by the procedure described in
Intermediate 3. Purification by column chromatography with silica gel and n-hexane/ethyl
acetate (10:1) as eluent gave the title compound (10.9 g, 78%) as oil.

'H-NMR (300 MHz, CDCly):1.40-1.60 (m, 2H): 1.78-1.80 (m, 4H); 3.36-3.44 (m, 4H)
3.52 (t, J=6.5 Hz, 2H); 3.84 (t, Jr=13.2 Hz, 2H); 7.43-7.46 (m, 3H); 7.50-7.54 (m, 2H).

i

intermediate 8. 2-[6-(2,2-Difluoro-2-phenylethoxy)hexyl}-1H-isoindole-1 +3{2H)-dione
To a solution of intermediate 7 (10.9 g, 34 mmol) in dimethylformamide (23 mL) was
added potassium phthalimide (7.56 g, 40.8 mmol) and a catalytic amount of (n-
hexadecyljtri-n-buty!phosphonium bromide. The mixture was heated at 70°C for 3 hours.
The solvent was removed under reduced pressure. Purification by column

chromatography with silica gel, eluting with methylene chioride yielded the title compound
(6.41 g, 49%) as oil.
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1H-NMR (300 MHz, ODC13): 1,45 (t, J=7.1 Hz, 3H); 4.45 (q, J=7.1 Hz,
2H); 6.45 (d, JF-H =18 Hz, 1H); 7.15-7.30 (m, 1H); 7.60-7.70 (m, 3H);
7.70-7.75 (m, 2H). 30Intermediate 21, Ethyl
4,4-difluoro-4-phenylbutanoate A solution of Intermediate 20 (1 g, 4.42
mmol) in methanol (20 mL) was h@?drogenated in the presence of
palladium on charcoal (10 mg, 10%) for 3 hours. The mixture was then

o T e g L e B ey (i
il %%ﬁa% P At BHerg et - BEaEN " 44 m, 1)
7.4%vile b 61i 24d) 21.69-D 13, n12HioI8 By .86cpratzdure described in

Intermediate 2. The title compound was obtained as oil (0.55g' 85%).

11-1- 7, CDCI3): 1.50-1.75 (m, 2H); 2.10-2.30 (m, 2H):

g Eedale Y OO A e B or D5
{IZDE@@lﬁmndbfech)lateleﬁlad)rgbﬁl%bmnmne etidbtaigadfilonvas added

hy%@fﬁ@@ﬁ’éﬁ%)@é@ B19:r3- 2847 mﬂé:?%ﬁ%@%& ﬂﬁ,%%”&ergoﬁ temperature

Intermedlate 3. The title compound was obtained (1,98 g, 63% purity) as

overMIght RRGRSHA 438, éS’E’z Ré‘%4‘ﬁﬁ|&8k@@%ﬁ@ﬁy|bﬁ9ﬁ?9yhé&§pho The
resjdimineqid \22fitireetind-thel-doBepenzradiexinnGeyl)etheso pretitained feamue

wa'@t%rdﬁﬁgatﬁrz%c@rﬂrg &%MHI&%BW“%W oggdur es&g@@(}j ith methylene
rmediate 4. The title compoun was obtained / ol
ch%ﬁﬁée%ﬂ% %ng@ﬁde 80:8:1) to give the titl e compound 2. 31 g, 54%) as

oil(R,S)4-(24[6-(4,4-Difluoro-4-phenyibutoxy)hexyl]amino}-1-hydroxyethyl)-2

“(hyaexySBS AP REROL): 1.27-1.32 (m, 4H); 1.38-1.44 (m, 2H): 1.53-1.58 (m, 2H)
2.66 (t, /=6.9 Hz, 2H); 3.52 (t, J=B.5 Hz, 2H); 3.84 (t, Jry =13.2 Hz, 2H); 7.43-7.46 (m,
3H); 7.51-7.54 (m, 2H).

Intermediate 10. (R,S)-1 -[4-(Benzyloxy)-3-(hydroxymethyl)phenyl]-2-{[6-(2,2-difluoro-
2-phenylethoxy)hexyljamino}ethanol

A solution of Intermediate 9 (0.71 g, 277 mmol) and 4-(benzyloxy}-3-
(hydroxymethyl)phenyl}(oxo)acetaldehyde (0.75 g, 2.77 mmol) in tetrahydrofuran (8 mL)
and methanol (8 mL) was stirred at room temperature for 1 hour. The solution was cooled
to 0°C and sodium borohydride (0.25 g, 6.65 mmol) was slowly added. The reaction
mixture was stirred at room temperature for 2.5 hours. Water was added (2 mL) and the
solvent removed under reduced pressure. The residue was treated with methylene
chioride (20 mL) and water. The organic layer was washed with water (2 x 10 mL),
saturated solution of sodium bicarbonate (2 x 10 mL) and brine (10 ml), dried (Na,SO,)
and the solvent removed under reduced pressure. (R, S)-1-[4-(Benzyloxy)-3-
(hydroxymethyl)pheny{}~2-{{6-(2,2-diﬂuoro-2~phenytethoxy)hexyt}amino}ethano( was
obtained (1.43 g, 100%) as oil.

'H-NMR (300 MHz, CDCl,): 1.25-1.35 (m, 4H); 1.40-1.60 (m, 5H); 2.57-2.64 (m, 3H):
2.82-2.84 (m, 1H); 3.53 (d, J=5.2 Hz, 2H); 3.79-3.88 (m, 2H); 4.60-4.70 (m, 1H); 4.73 (s,
2H); 5.12 (s, 2H); 5.30-5.32 (m, 1H); 6.92 (d, J=8.2 Hz, 1 H); 7.26-7.50 (m, 10H).
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COH 200btained from Intermediate 24 (0.2 g, 0.4 mmol) by the procedure
described in Example 1. The title compound was obtained (98 mg, 51%)
as oil. 11-1-NMR (400 MHz, climethylsulfoxide-D6); 1.25-1.31 (m,
4H); 1.34-1.41 (m, 2H); 1.47- 1546(m 2H); 2.12-2.25 (m. 2H); 2.54-2.57
(m, 4H); 2.71-2.75 (m, 2H); 347 , J=6.4 Hz, 2H); 3.66(t, JF.H =13.3 Hz,
2H); 4.45-4.50 (m, 4H); 490492(m 1H); 4.99 (bs, 11-0; 6.68 25(d, J=8.3

s £ e
et P’ﬁe?t SRR Riy1-24[6-(2,2-

difluoro- 2 phenylethoxy)hex @mlnolethyl)qumolln 2( -one 30To a
solution of

(R3S)-B- (benzyld*>8/)-5 romo- 1 titert-butyl(di yI SilyliOxy)
ethyl)quinolin-2(1H .58 g. 3.25 mmol) and Intermediate 9 (2.0g.

369 é@ﬂ%f’f‘o@“m@mﬂﬁﬁ@)ﬁ'@% (5359 nﬁ")é’_\fgﬁw& fmede§ggtlnum1ﬁ§ n?gonateadded

9.7 mmal) and sodium iodid mmao

82 g
H\e%&é&%?‘ﬁé&s?dw% hB‘LﬁémNﬁ@r WD igogenatas S 26tion e htilirte The
catamstw;aeeﬂn@emﬂhr):agm extitaatertiveitorligthsnesoed (ﬁdéﬂ%cmleéd-m%sure The

in ni ctg e sh Wlt Water (2
re&ﬂ({;ﬂ r%LE%r?g%@ N%%edf %Xv déie solvgeﬁlr'i Tomovat g’é‘i ?gddﬁ% methylene

“?%aéﬁm%% RKidRs @Btﬁlﬁedqzm@ Q@%)“dﬁiﬂﬁ GNSifluoro-2-
ph(dw@tr@ﬁ:ﬂ matet]mma}te -E@droxy-ethyl -2 (hydroxymethyl)phenol (0 75 a, 64%; as oil.

(0]
‘%%é?ﬁ@%%‘o e S e P o RO i v
2. ?g 34418, 2 i) @n feﬁaﬁyﬁrsmra}ﬂ@z@mﬂﬁwa%saet t, Jr=13.1 Hz, 2H); 4.54
(dd, J=8.8 Hz Jo=3.7 Hz, 1H); 4.72 (s, 2H); 6.77 (d, J=B.2 Hz, 1H); 6.93 (s, 1H); 7.08 (dd,
J=8.2 Hz, J;=2.0 Hz, 1H); 7.42-7 .44 (m, 3H); 7.50-7.52 (m, 2H),
MS (M+): 423.

intermediate 11. [4-(Allyloxy)butyl]benzene

To a solution of 4-phenylbutan-1-ol (0.60 g, 3.99 mmol) in 1,3-dibromopropane (2.14
mL, 10.60 mmol) was added tetrabutylammonium bromide (20 mg, 0.064mmol) and 50%
sodium hydroxide (1.5 mL). The mixture was stirred at room temperature overnight. The
crude reaction was diluted with n-hexane (20 mL) and washed with water (2 x 10 mL),
dried (Na,SO,4), and the solvent removed under reduced pressure. The title compound
(1.90 g, 92% purity) was obtained by distiliation of the residue under reduced pressure
and was used in the next step without further purification,

'H-NMR (300 MHz, CDCly): 1.50-1.80 (m, 4H); 2.50-2.70 (m, 2H); 3.35-3.45 (m, 2H):
3.80-4.00 (m, 2H); 5.10-5.35 (m, 2H); 5.80-6.00 (m, 1H): 7.15-7.20 {m, 3H); 7.20-7.35 (m,
2H).

5
intermediate 12. 3-(4-Phenylbutoxy)propan-1-ol

A solution of intermediate 11 (0.40 g, 2.10 mmol) in THF (5 mL) was cooled to 0°C. A
0.5 M solution of BBN (5 mL, 2.52 mmol) in THF was added, and the resulting mixture
was stirred 1 hour at 0°C and 2 hours at room temperature. A solution of 2M NaOH (1 mL)
and hydrogen peroxide (1 mlL, 35%) was successively added and the mixture stirred 1
hour at room temperature. The solution was then concentrated and the residue dissolved
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10added tetra-n-butyl ammonium fluoride (1.68 g, 6.42 mmol). The
mixture was stirred at room temperature overnight. The solvent was
removed under reduced pressure. Purification by column chromatography
using methylene chloride/methanol (from 95:5 to 85:15) as eluent gave
(R,S)-3-(benzyloxy)-5-(2-{[6-(2,2-difluoro-2-phenylethoxy)hexyl]-
amino)-1-hydroxyethyl)quinolin-2(1H)..one (1.27 g, 72%) as oil. 15ms

in @the)y; @BMEXAMEREE Bith water (2 x 15 mL i '

th%R 'éﬁé%ézéaézdz'[)‘ Igoro-Z-gr(]enéletho% a?%??f"gn(ﬁﬁ%‘ff’-ﬁ?&%&@%ﬁ?r}- and

-ﬁy Foxy GuInoim- 1191 JESHEO RS BB TH WHSH TR Pb i iRtpRidRaky Zglumn
chremaigaragin AfosliceraetHoexsinGBeRES vias affidet@@i6 pidladinpo e (0.24 g,

sasppsasaml (300 mg). The mixture was hydrogenated at 30 psi for 3 hours.

Tihe, &ﬁ&i fil thr elite and the solvent concentrated. The
resulting %ﬁ%\,@%u{?ﬁgﬁ) by %@%Jh}:{]% Shr8HHatolrabty Wit Elicasiet dRufmg2H):
3.t PRy Rehie Lhlidtidis thEnoRAmBrith e tydRetidel GrooD $0; BT 20-7.35
(m®18y1) to give (R,S)-5-(2-{[6-(2,2-
25difiuoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-8-hydroxyquinol
jn-2(11-0-one (0.44 g, 41%) as oll. IH-NMR (400 MHz,
Ingprmaiata i dcd-Bignyiutok Pbrepi@id)ddhgBel.65 (M, 6H); 2.61- 2.72
(> 2lediusickoBid@riearaid) 13-80(k, Hahmnbi R Ba.cH); dd, J1=8
wblz J2:r.4.€‘ Hz, 1H); 6.5;7%)1, Jﬁg{s& Hz, 1I—T);§6.8§ %&?@5%%@2,(""1‘15)?%?’.6%%“5'
RN %?’54]‘)2?.&7- S4TINCB M) e T8 0P-9/25 $hrem )2 s aiat room
tengerapretEreneaiitinn Masktiep (ButectvitpEpYE (@Royagetaished with water (2 x
2 waneasionael S8lemH B doxids (B:828hal @ Maaah; BBy
('\gasjﬁ fiuxed for 10 ngute and then, Z?bro(?no_@qrr?}fglgmg%gﬁg é?@.?f’gd,md
T4 il WS EAYBIFCT hE i GEIAY Gy AP UREEC oY N T Hehessetagraphy
(metivirne WheitikaesdoieT Calfferdriubtiite sotvpnine (BeUSSLUBERS as oil
reduaas pressure; Eperesidse yas diluind with. engchiqrde |
3 gﬁ% é%iﬁig‘}/wfq é/vaéer:% X,25 ml_g)( drie(f’ (%gggﬁ?ﬁan% ci%]%écr%t?gg@ 2H);
Purification by oltifin thPoriEidgt ﬁh%ﬁﬁh%fﬁt%%ﬁhﬁsﬂ@methylene
chloride as eluent gave the title compound (9.6 g, 81 %) as oil.
intermediate 14. 1-(4-Phenylbutoxy)hept-6-en-3-ol
A solution of intermediate 13 (0.55 g, 2.66 mmol) in THF (5 mL) was cooled to -30°C.
To this solution a 0.5 M solution of 3-butenyimagnesium bromide (6.8 mL, 2.92 mmol) in
THF was added, and the resulting mixture was stirred 2 hours at - 30°C. The reaction was
allowed to reach room temperature; acetic acid (0.1mL) was added and concentrated.
Purification by column chromatography with silica gel and methylene chioride/acetone
(20:1) as eluent afforded the titie compound (410 mg, 54%) as oil.
"H-NMR (300 MHz, CDCly): 1.40-1.80 (m, 8H); 2.00-2.15 (m, 2H); 2.55-2.70 (m, 2H);
3.15-3.25 (bs, 1H); 3.35-3.50 (m, 2H); 3.75-3.85 (m, 1H): 4.90-5.10 (m, 2H); 5.75-2.95 {m,
1H); 7.15-7.20 (m, 3H); 7.20-7.35 (m, 2H).

Intermediate 15. 1-(4-Phenylbutoxy)hept-6-en-3-one

Obtained from Intermediate 14 (0.41 g, 1.56 mmol) by the procedure described for the
Intermediate 13. Purification by column chromatography with silica gel and methylene
chioride/acetone (20:1) as eluent gave the title compound (0.36 g, 88%) as oil.
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'H NMR (300 MHz, CDCI3): 1.43 (t, J=7.1 Hz, 3H); 2.43 (s, 3H); 4.46 (q,
J=7 Hz, 211); 107.38-7.49 (m, 2H); 7.79-7.81 (d, J=6.6 Hz, 2H).
Intermediate 28. Ethyl difluoro(3-methylphenyflacetate Obtained from
Intermediate 27 (9.6 g, 50 mmol) by the procedure described in
Intermediate 1. Ethyl difluoro(3-mé hylphenyl)acetate was obtained (8.55
g, 80%) as oil. 15'H NMR (300 MHz, CDCI3); 1.43 (t, )=7.1 Hz, 311); 2.43

Infémdd)ats 46. @L—R?,ﬁ-bi'ﬂﬁo%ﬂe@@ﬂ@}lmwﬁﬁ%@?%‘?@ ate 29.
aine

2',2-DiquPr -2-'(%-m%éh Ipheny9ethanol rom Intermediate
35 BB 5 By R Rk e G P T ErTeiaze e s (1
miktwasordgedt MARRL b tain 6 (5156))y TBeUtxisroiwad MRr&é308: Mbka, temperature
vEREHB TR 4Pue ith Qfhétailliéer ThA- hiofide CALL. L
:a{ntetngrgedia{e e i%z? (S;Br ?n (L)lf_thé@é ﬁoaaﬁ_ﬁlytl%%)cﬂoage G A’B,@%s%ed with
I T TR Y PR R S
angAe el ey ptovettnedesdriredsur ST erxiediatess. farmistc atatbiumn
hEdhiRdgPapHG s A A HhLsil - thyl acetat ,
) from %urgwry\-hexanggtj? ?%Yg?lggé ﬁ%@?&@gqﬁ% tit éggo%%gﬁ%% ??fBr&TS ’e title
COTBHER Jeipotained (110 mand RAR50ORANR D C13):1.40-1.60 (m, 2H):
1.81-1.91 (m, 411); 2.39 (s, 3H) 3.36- 3.43 (m, 411); 3.53 (t, J=6.5 Hz,
Infebhs 2 11, ARS8 2hoh ARG Beali): 7-31- 307.32 (m, 311)
3§ter0b&alpe%| frgrﬁqlntermeglate 30 (8.77 @, 26.2 mmol) by the procedure
SEIMBEEETH 1Reeh el 8° PUptle MRSy AMrGh TMBSHER GG r ARy Gvidh) and
waiiticd gdl)afel tietgyléine whtosittedsceluentgayeibeatle2romipount (Anhg.and
A asaik % whilz CBCIJ):.1.28-1.33 (in. 4H);
° 1.51&-1.5'3 o S @%{%}é&ﬁ@?& I\gﬂfﬂ '%2?3'% %f‘éﬁ%'%ﬁ’s‘ia%, ?}gré’?% 14,hours at
O3 47mPesiY B et s ggopceiaied 3 gy Zesidye7vems paiigeh, byHpolumn
CrrorGtBgTapim ontdjica. 881 1Bty (met2yignénimmesliniedd (10:1) as eluent, to afford
théﬁnﬁg,&QHM@@Q@@Q%Igggﬂ.yl)ethoxy]hexyl}amine Obtfaineq from
RIS RS RS B9 by the prosedure (?f,sfrg}t? SEE270 (m, 4H);
3.40 (¢, J=6.0 Hz, 2H); 3.55 (t, J=9.0 Hz, 2H); 7.15-7.20 (m, 3H); 7.20-7.35 (m, 2H); 9.80
(bs, 1H).

intermediate 18. (R,S}-Z-{{4,4—Diﬂuoro-s-(4-phenylbutoxy)hexyl}amino}-1 -(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)ethanol

To a solution of Intermediate 17 (80 mg, 0.28 mmol) in MeOH (5 mL) was added acetic
acid (0.1 mL), molecular sieves (150 mg) and (R, S}-2-amino-1-(2,2-dimethyl-4H-1,3-
benzodioxin-6-yl)ethanol (125 mg, 0.56 mmol). The mixture was stirred 12 hours at room
temperature, then sodium cyanoborohydride (21 mg, 0.33 mmol) was added, and the
mixture was further stirred for 1 hour. The mixture was filtered and concentrated. The
residue was dissolved in methylene chioride (10 mL) and washed with brine (3 x 2 mlL),

water (2 x 2 mL), dried (Na,S0,), and concentrated. The residue (200 mg) was used
without further purification in the next step.

MS (M+): 491
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: Exmﬂmohg.nylmb;wébqﬁ/,l%amine)slqu%@,%@&gm@wtsgm%gﬁ!ﬁyﬁ

10Intermediate 9, {642,2-Difluoro-2-(3-methylpheny))ethoxy]hexyl}amine
was obtained (1.93 g, 50%) as oil, 'H-NMR (300 MHz, CDC13):
1.29-1.32 (m, 4H); 1.37-1.44 (in, 2H); 1.52-1.58 (m, 2H); 2.39 (s, 3H); 2.66
(t, 3=6.9 Hz, 2H); 3.53 (t, J=6.5 Hzé 2H); 3.83 (t, Jp..H=13.2 Hz, 2H); 7,30-
7,32 (m, 4H). 15MS (M+): 271 Int&tmediate 33.

(R,S)-144-(Benzyloxy)-3-(hydroxymethyl)pheny11-2-({6-[2,2-difluoro2-(3-
: oxy-
.85 mmol the procedure described in 20Intermediate 10.°(R,
eﬂ@’-%?fgy é)r)&'wg}g'/‘}-'gmy&ﬁ)xymethyl)pheny11-2-({642.2-dif1uoro-2-(3-
methylphenyl)ethoxyThexyl)amino)ethanol was obtained (0.98 g, 100%)
as oil. 1H-NMR (300 Mkiz, CDC13): 1.31-1.33 (m. 4H); 1.43-1.56 (n,
5H); 2.39 (s, 3H),261:-2.6 (nf 3H); -2.88/(\;1,0&32@3 (t, ,J=6. 5 Hz,
2H); 3.82 (t, Jp.).-=1 z, 2H);4.62- 4766 (¢, MTTAAS, 2H); 5.12 (s,
2H); 6.92 (d, J=8!2HZz"1H): 7.31-7.43 (m, 11H). 25 EXAMPLE 6.
- -(Reerm il ( yiphe, e ino)1- . ..
eSO RO 1 I SR AKGa o escred
xRl b A 200, 58 S AT CHRTER B APRY o e igreoa Siibach i apethylens
chissidatpithans{aiicatiombincbixite ¢BROTBEIEPrapy YRIB)silioa(@et.dimibg-6-(4-
ph%ﬁb@@ﬁ?ﬂ@%%‘%ﬂ?!WQ@W%WW-@%'&H?JWW%%%r(g'r%ﬁ(gg r%%,%%%}tas oil.

SR (906515 HimsrdsL eI R ath Ry Syl AL Ritir 6 46-
1-%mﬂhz-%wm@'mtﬂﬂ)m%@lwéﬁi - Bl(m54H): a’uﬂfl‘(g\/lﬁl-e.z; Hz,
Z . . , : - & S .
AR N B PR o
J=88yiz DS 55 (W V52 BBz otal 4 b1z 41Hp %d‘,%Z@.‘o(Hz?*iH?;’AZXVS(sﬁ,FQH);

/81N J48R 1 ﬁz, 2H); 7.0 (s, 1H); 7.12 (d, J=9.1 Hz, 1H); 7.26-7.27 (m,
1H); 7.30-7.32 (m, 3H).

intermediate 19. Difluoro(phenyl)acetaldehyde

Obtained from Intermediate 6 (1.0 g, 6.3 mmol) by the procedure described for the
Intermediate 13. The title compound was obtained (0.88 g, 86%) as oil.

intermediate 20. Ethyl (2F)-4,4-difluoro-4-phenylbut-2-enoate

Intermediate 19 (0.88 g, 564 mmol) was dissolved in THF (12 mL) and
(carbethoxymethylene) triphenylphosphorane (1.96 g, 5.64 mmol) was then added. The
solution was stirred at 50°C for 12 hours. The mixture was concentrated and the residue
was purified by column chromatography on silica gel using n-hexane/AcOEt (5:1) as
eluent. The title compound was obtained (1.10 g, 89%) as pale yeliow oil,

'H-NMR (300 MHz, CDCl): 1.45 (t, J=7.1 Hz, 3H); 4.45 (q, J=7.1 Hz, 2H); 6.45 (d, Jry
=18 Hz, 1H); 7.15-7.30 (m, 1H); 7.60-7.70 (m, 3H); 7.70-7.75 (m, 2H).

Intermediate 21, Ethyl 4,4-difluoro-4-phenylbutanoate

A solution of Intermediate 20 (1 g, 4.42 mmol) in methanol (20 mlL) was hydrogenated
in the presence of palladium on charcoal (10 mg, 10%) for 3 hours. The mixture was then
filtered over Celite and the solvent removed under reduced pressure. The residue (0.91 g)
was used in the next step without further purification.
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5MS (M+): 437. Intermediate 34.
(R)-5-(2,2-Dimethyl-4H-1,3-benzodioxin-6-y1)-1,3-oxazolidin-2-one To a
solution of (R)-2-amino-1-(2,2-dimethy1-4H-1,3-benzodioxin-6-yl)ethanol
(2.53 g, 11.3 mmol) in chloroform; 12 mL) was added carbonyldiimidazol
(2,75 g, 17 mmol) and 10 triethylamine (2.37 mL, 17 mmol). The mixture
was stirred at room temperature overnight. The solvent was removed
IntesRiedibRelueesl RnAaYre-ahiRGiIFRRIdNS. djluted with ethyl acetate (25
Lé%hThe organic layer was washed with water (2 x 10 mL), brine (10 mL),
g}f ﬁ\cfagg%)i’)’faéﬁ’ﬁqﬁéesap\/éﬂigr&lu@éd IRAEr Pedhecerprediyargescribed in

Interoneficetei @n The ditiucomptuodnede giistaimg dvaiho8lilic8 Dgl 88%) N-hexane/ethyl
y ") i i d.the title 4.5¢ e 1.Q39, 51%). H ,
s (208 e S L5 S0

7.13=84P (13, 9%)): 4.86 (s, 2H); 5.10 (bs, 1H): 5.56 (t, J=8.1 Hz, 1H): 6.85 (d,
J=8.5 Hz, 1H); 7.04-7.07 (in, 1I-1); 7.15-7.18 (m. 1H). 20Intermediate 35.

imGRYSelSees D ce s RRERE Nl lp gt -4r-1.o

benzadioxin-611)-1,3-oxazolidin-2-one To a cooled suspension of 60%
RRipRhaRadeeediate 22 (o9 is-damBmolidrmtinietocedsii desrtibed in
Intemiteiiaée Solthiotitefcntenediese Sdt4ihdb(1.96.6 BB as oil,
dimethylformamide (15 mL). The mixture was stirred at OC for 1 hour.

Then, a solution 25 of Intermediate 7 (3.19 g, 9.93 mmol) in
IntaTEtHHormatide (@i WESAeRiBuRrmé-aheml Rt hexsdlamtino}-1-(2,2-
dimusiiyld A S hentaditoxinagayllethpaoiture and stirred for 2 hours. The

aetl =NefeTo] n 1 (1.5 mL) and water (20

g%&vé?e%gﬂe»g@me sg%t%nﬁgng@a%ct@ﬁtﬁ%ﬁﬁl Bfﬁéer (%3( %‘*ﬁﬁ#ﬁd n
Intqmedida dic! A i reE RS ava RRtaIRea P24 4.0 Ah)asinid (Na2S04),

M®l (te)sédient removed under reduced 30 pressure. Purification by

column chromatography with silica gel eluting with nhexane/ethyi acetate

(1:1% ave (R)-3-16-(2,2-difluoro-2-phenylethoxy)hexyll-5-(2,2-

EXAMEHTIe4H- (FadriZodifoidd-Biffyar abrbsantiHtoxpliexyiBnintgotyagroxy-
etigil)-2-( hyiddodyie 80 héka, CDC13): 1.26-1.53 (m, 6H); 1.55 (s, 6H);

3.18-344 (m, 5H); 3.52 (t, J=6.3 Hz, 1H); 3.79-3.

Hz, 1H); 4.84 (s, 5.37-5.44 (m, 1H); 55 B.84
(s, 1H): 7.12 (d, J )T AT A6 (i, 3H); @
Intermediate36.(IR)-2-(6%2,2-Difluoro-2-phenylethoXj

héXyllamino}-1-(2,2
- 5dimethy1-4H-1,3-benzodioxin-6-ypethanol To a solgdion of

I nedi ; [} in tetr uran, (60 mL) was addeq .
%‘?iﬂ?gﬁ%ﬂ%@%ﬁéﬁa@( %4% eé?%r%[o ; Eighggrgni lfacr:(%:-c\(/vl'\'/réets gs?lsr?(ra'%ed in
E ﬁ‘f'ﬁf&uﬁagF'ﬁ‘ﬁé??’ﬁ%ﬁ?p‘ﬁ%?é’%ﬁ'@ﬁé%@gﬁﬁ% 8d6ikd reaction mixture
WRNMRICD Aitriateichstiyitioforitiaeonipsm Gl orideH{H0 ). Fhen, 21y 1.47-
ens tractad wi ng 10 ide (2 x 30 ..The
1. SUBREDSIPR WAS X (ﬁ\,%@w%ﬁ%’fw@ ; z‘.’ﬂ')?i% %ﬁbgﬂm’ 6.4tz

rganic layer was washed with water 5mL) and brine
2HiNa2 S0 and the SBahi fetrotall Uhdbiiddiict ddiasdibe 4 PAdhositie. 68
(dwis. putifiettiyp 861 (cUete Grhatographyavit)siica geh andanstaylens, 14).
q@@[}gefeglgqnollammonium hydroxide (100:8:1) as Sent. The title
compound was obtained (900 mg, 65%) as oil.

Intermediate 25. (R,S}-B-(Benzytoxy)-s-('i—{{tert-buty!(dimethy!)si!y!}oxy}-2-{{6-(2,2-
difluoro-2-phenylethoxy)hexyl}amino}ethyl)quinolin-2(1 H)-one

To a solution of (R S)-8—(benzyioxy)-5—(2~bromo-1-{[ten‘-butyl(dimethyl)siiyi}oxy}
ethyhquinolin-2(1H)-one (1.58 g, 3.25 mmol) and Intermediate 9 (1.0 g, 3.9 mmol) in
dimethylsulfoxide (4.5 mL) was added sodium bicarbonate (0.82 g, 9.7 mmol) and sodium
iodide (0.73 m, 4.87 mmol). The mixture was heated at 140°C for 2 hours. After cooling,
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151H NMR (300 MHz, CDCI3): 1.2-1.32 (m, 6H); 1.53 (s, 6H); 2.58-2.69
(m, 5H); 2.83- 2.88 (m, 1H); 3.52 (t, J=6.5 Hz, 2H); 3,84 (t, JF.H=13.2 Hz,
1H); 4.09-4.13 (m, 1H); 4.58- 4.61 (m, 1H); 4.84 (s, 2H); 6.78 (d, J=8.5 Hz,
1H); 7.01 (s, 1H); 7.12 (d, J=8.5 Hg, 1H); 7.42-7.44 (m, J1=4.9 Hz, J2 =2.2
Hz, 3H); 7.50-7.51 (m, J=3.3 Hz, 2H)
20EXAMPLE7.44/R)-24[6-(212-Difluoro-2-phenylethoxy)hexyl3amino}-1-

thdﬂS&hWW)d%(éw@mxwmﬂwthp%@&H&&M{Pdx@t‘%ﬁ'@&g:g%m 10 mL).
Th@{%ﬂkﬁﬁé@t%%g}@-g Juid-94 rgwo%% thft rocedure described in 5
Example 1. Puritication by coldn) MRS Hidthrahicangeariagd(10 mL),
AriRSe (ARSI e IES e expletpis/ermivonsidi uumrlby cironielel (465811t aSHelWBBtBMRUNG
wad-¢ptan2ed([6-(2 @ -gefuose diphenylethoxy)hexyliamino)-1-hydroxyethyl)-2-(
Ryslr n%%tpyl)phenol (0.44 g, 55%) as oil. (300 MHz, CI3CD), 1.27-1.31
(m, 4H); 1.41-1.57 (m, 4H); 2.18 (be, 2H); 302.55.2.68 (m, 4H); 2.77-2.82
(m, 1H). 3.50 (s, 19); 3.52 (t, J=6.3 Hz, 2H); 3.84 (t, p=-13.3 Hz, 2H); 4.58

intgthelfia@.2 bz, J%@)Q%Aﬁ)bﬂﬁg@{ﬁg@’;z@% gzt_gffH% }%'H)‘ 702
= 1H): 7.16 (dd. J1=8.4 Hz, J2=0.1 Hz, TH) 7457 48 Gry eyl
an(7f?150 :]lzfgqé'l&'r%n’fyfwz)gg'R%?F%t‘f%él%elzntermediat; 37. " ﬁf
22 8 spivieranlibrermadizzEI B(BHenyl i p2reoty iy Bexsibeitamrk®! 20 mL) was
ddensetationdsd, drnistiatiunier ' 2 )in 5 ,
?ogjén é%fgrmfmide 3(%:‘ \vr\?vrgséa}gtlﬁ@da gg(l%( s%%iﬁ @%]rﬁr%%)%gél\%sgs,med at
11? mmon. The nixtg E ®stTRREMt MBS nTIBIAYRS: atidREToFeH Bt oRRessure.
Putifiegiica §ylatlsmorormmategranonmidiag 3rdtoyld3cmrelyinethanol (from 95:5 to
g5digyetay &g ila ( tirred
- Epeie ovem ﬁ?ﬁf@wgﬁ’éﬁ?ﬂ%@?ﬁ%@é?@fﬁa}?‘ﬁ?é@@i@é&%xyﬂ-
git:h% éll\/?ff)%#?g% %H %’, IS g’&/\ﬁﬂ? Wa%érg(i 39551 and brine (25 mL),
a2804),

EXAMPLE 5, (R,S)-S-(Z-{[S-(Z,Z-Diﬂuoro-z-pheny!ethoxy)hexyl]amino}-‘l-hydroxy-
ethyl)-8-hydroxyquinolin-2(1H)-one

OH
H
N\/\/\/\
O@
FF

l

HO
HN

0

To a solution of Intermediate 26 (1.27 g, 2.3 mmol) in methanol (50 mL) was added
20% palladium on charcoal (300 mg). The mixture was hydrogenated at 30 psi for 3
hours. The catalyst was filtered through Celite and the solvent concentrated. The resulting
oil was purified by column chromatography with silica gel eluting with methylene
chloride/ethanol/ammonium hydroxide (from 80:8:1 to 40:8:1) to give (R,S)-5-(2-{I6-(2,2-
difluoro-2-phenylethoxy)hexyllamino}-1 -hydroxy-ethyl)—B-hydroxyquinoiin-Z(1 H)-one (0.44
g, 41%) as oil.

'H-NMR (400 MHz, dimethylsulfoxide-D8): 1.14-1.21 (m, 2H); 1.28-1.65 (m, gH), 2.61-
2.72 (m, 2H); 3.14-3.18 (m, 2H); 3.90 (t, J=4=13.9 Hz, 2H); 4.96 (dd, J;=8.2 Hz, J,=4.3 Hz,
1H); 6.55 (d, /=9.8 Hz, 1H); 6.80 (d, J=8.2 Hz, 1H): 7.00 (d, J=8.2 Hz, 1H); 7.47-7.54 (m,
SH); 8.16 (d, J=9.8 Hz, 1H).

MS (M+): 496
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10 and the solvent removed under reduced pressure. Purification by
column chromatography with silica gel and n-hexane/ethyl acetate (from
pure n-hexane to 5:1) gave the title compound (1.8 g, 54%) as oil.  1H
NMR (300 MHz, CDCI3): 2.78-3.18 (bs, 1H); 3.80-4.05 (m, 4H); 4.28 (d,

../.=9Hz, 2H); 6.18-6.32 (m, 1H); 658-6.62 (m, 1H); 7,20-7.35 (m, 5H). 15
Intermediate 38.

|nzeaaefa11@tmflmﬁgrm2§a@aaeﬁ (BxBRs2seftzL-Ylioxylbutanal - Obtained
fr m Intermedl te 37 %% )g mmoI by the procedure described in
I SHEREGSIn ?é eleniu de (6. 82 g 6 4 mmol in ethanol (60 mL) was refluxed

fop 10 3iBkesrarinitrens LR me3t phiayihapeBeet-d y o8y Yomanaaasdded. The
mg@;eérmg (LRkaH zzefzgu} O 20T NMBi6RA0M H@&Qﬁ&)ﬁ é%éé QR4 the

é{n 4204 f%}gm 6.18-6.32 (m, 1H); 6.58-6.62
\ie E‘B@%ﬁ"{ ’Zfﬁsﬂrﬁ) Tﬁfeﬁﬁ%%élvgg ter with methylene

C*(@E‘)M (A0518-1e treafhedovB(] (2E33-3he BA prap, it VEGSQY), ex-2ereniated.
PaaRAASIRNGERAEIRAD (k410,49 ol D Riggegure

des rll%ﬁd in Intermediate 2 urification by col matography ﬁ1uem

93YFA% ARG ARG el Fa@8Ele (15:1) as eluent gave the title
cdﬂrwwariaqmmrg m%)e)as @B (t, JZTLITHMVIRI S0ONEHZHE D GA &); 1=20-HB2H):

7 68.734d)jn3- 80 A0 £1d) Aetrt Afm, 4H): 5.90-6.10 (q,
./ AH: ‘i iH); 6.20-6.38 (m, 2H) 6.60-6.70 (m, 1H); 7.21-7.31 (m,

5H) 30 Intermediate 40. Ethyl
intearaeiatera8l Ry odiBusinetSyinetiyipdyghehacstate  Obtained from

IndBEmRAIatem Sl m3aRed 67 MOp) gy Qaerﬁ%?&pﬁ%i es%lcf% oL

Intermediate 21. Ethyl 4,4,5,5-tetrafllUoro-6 ylpropoxy)hexanoa %DEd in
AR (V1 1 208 B o 2ot WK (PS5 GO0 2573
(NS SO A8 0CHS: (33t )2, B62.55) (M4 28); 17 A: 2658, (7 2HDz, 2H).
726524 Q(E'H)ZH); 3.50-3.60 (m, 2H); 3.80-3.95 (q, JF.H=18.0 Hz, 2H);
4.104.20 (m, 2H);7.15-7.25 (m, 3H); 7.25-7.41 (m, 2H). 5Intermediate 41.
4,4,5,5-Tetrafluoro-6-(3-phenylpropoxy)hexan-1-ol  Obtained from
Inteameraia 948 7DUg o P 85( Bametyiyhidrey Detiessbire described in

repiEnesiaters. Figifiain by qglimn “‘B "FRRIPGAAY Wil sllee 98LaLs in

n- hexgme/eth acetate (from 10:1t0 5: gavep{ﬁet &

Irggms lafgdz( em?%gwas obtained (5.55 g, 80%) as oil.
'H NMR (300 MHz, CDCI la): 2.43 (s, 3H); 4.00 (t, Jr.y=13.5 Hz, 2H); 7.25-7.35 (m, 4H).

intermediate 30. 1-{2-[(6-Bromohexyl)oxy}-1,1 -difluoroethyl}-3-methylbenzene
Obtained from Intermediate 29 (5.55 g, 32.2 mmol) by the procedure described in
intermediate 3. Purification by column chromatography with silica gel and n-hexane/ethyl
acetate (from pure n-hexane to 10:1) as eluent gave the fitle compound (10.99 g, 100%)
as oil.
'H-NMR (300 MHz, CDCly):1.40-1.60 (m, 2H); 1.81-1.91 (m, 4H); 2.39 (s, 3H); 3.36-

3.43 (m, 4H); 3.53 (t, J=6.5 Hz, 2H); 3.82 (t, Jry=13.2 Hz, 2H); 7.24-7.26 (m, 1H): 7.31-
7.32 (m, 3H)

intermediate 31. 2-{6-[2,2-Diﬂuoro-2-(3-methylphenyl)ethoxy]hexy!}-1H-isoindole-
1,3{2H)-dione




10

15

20

25

30

1H NMR (300 MHz, CDCI3): 1.70-2.01 (m, 4H); 2.05-2.15 (m, 2H);
2.65-2.75 (m, 2H); 103.50-3.60 (m, 2H); 3.62-3.75 (m, 2H); 3.78-3.95 (t,
JF.1.i=18.0 Hz, 2H); 7.05-7.20 (m, 3H): 7.20-7.35 (rn, 2H). Intermediate
42. 4,4,5,6-Tetrafluoro-6-(3-phenylpropoxy)hexanal  Obtained from
Intermediate 41 (0.68 g, 2.20 mmol) by the procedure described in
15Intermediate 13. 4,4,5,5-Tetrafluoro-6-(3-phenylpropoxy)hexanal was

Qibtaii?r_l@ﬂ f(ezrﬁiarﬂe??%)a@sml(g g721é8 SJQBIM?H 30%%?9659&@r310%%0%&% in
BBl PG, B B Rtee g g S methyene
chigridg-ag, s'@qrnigmﬁyrezmiem@mmma(é@g(m@ms oil.

’@mmmwkbbﬁfﬁemedi%%ﬁ )43-0)“21{%] 4, §6|58bt2H) 162-1.66 (m, 2H),

p roROXY iamjnolethanol Obtained from
2 A b 55 G B oy 55 1 bl s B 240 730
7. 3htermblidiéo187 P (mfigdlidBBy’ &l ymr2thromatography with silica gel and
methylene 25chloride/triethylamine (100:1) as eluent gave the title

lnt%%nﬁoléiéﬁ_%éo(é@’%z%z/ v)a ” MSﬁ%ﬁi\fnyl)ethoxy]hexyl}amme

m@,.fzomimtgrmé@aﬂ@@rM@(@- 14.4 mmol) by the procedure described in
IntEIRESBIERE @D Gy RIS IDRRRAY ) ethoxy] lhexyl}amine was obtained (1.93
g, 50%) as oil.

"H-NMR (300 MHz, CDCly): 1.29-1.32 (m, 4H); 1.37-1.44 (m, 2H); 1.52-1.58 (m, 2H);
2.39 (s, 3H); 2.66 (t, J=6.9 Hz, 2H); 3.53 (t, J=6.5 Hz, 2H); 3.83 (t, Je=13.2 Hz, 2H); 7.30-
7.32 (m, 4H),

MS (M+): 271

Intermediate 33. (R,S)-1-[4-(Benzyloxy)-3- -(hydroxymethyl)phenyl}-2-({6-[2, 2-dxﬂuoro~
2-{3-methyiphenyl)ethoxylhexyl}amino)ethanol

Obtained from Intermediate 32 (0.50 g, 1.85 mmol) by the procedure described in
Intermediate 10. (R,S}-1-{4-(Benzytoxy}-s-(hydroxymethy%)pheny}}-2-({8-{2,2-diﬂuoro—2-(3—
methylphenyl)ethoxylhexyl}amino)ethanol was obtained (0.98 g, 100%) as oil.

'H-NMR (300 MHz, CDCls): 1.31-1.33 (m, 4H); 1.43-1.56 (m, 5H); 2.39 (s, 3H); 2.61-
2.67 (m, 3H); 2.83-2.88 (m, 1H); 3.53 (t, J=6. 5 Hz, 2H); 3.82 (t, J-,=13.3 Hz, 2Hj; 4.62-
4.66 (m, 1H); 4.74 (s, 2H); 5.12 (s, 2H); 6.92 (d, J=8.2 Hz, 1H); 7.31-7.43 {m, 11H).

EXAMPLE 6. (R,S)-4-[2-({6-[2,2-Diﬂuoro-z-{3-methy}phenyl)ethoxy]hexy!}amino}-1-
hydroxyethyl}-2-(hydroxymethyl)phenol

Obtained from intermediate 33 (0.98 g, 1.85 mmol) by the procedure described in
Example 2. Purification by column chromatography with silica gel, using with methylene
chioride/ethanol/ammonium hydroxide (40:8:1) as eluent gave (R,S)-4-[2-({6-[2,2-difluoro-

2-(3—methylphenyl)ethoxy]hexyl)amino)-1-hydroxyethy!]-Z-(hydroxymethyl)phenol (0.44 g,

55%) as oil.
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Obtained from intermediate 43 (0.17 g, 0.33 mmol) by the procedure
described in Example 1. Purification by column chromatography with silica

gel and methylene chloride/methanol/ammonium hydroxide (40;4:0.2) as
eluent gave (R,S)-2- 58

(hydroxymethyl)-4-(1-hydroxy- 24[4 4,5,5-tetrafluoro-6-(3-phenylpropoxy)h
exyl3amino) ethyl)phenol (0159, 96%) as oil. 'H-NMR (400 MHz,

*dimemwmﬂfmme' QD). 5725-64150112&90 1148186 ({1,424 229 %s, Z1Y 2.58-
1,J 49H
WA%‘“% j S Mﬁ%&%ﬁ HLFPE o0
He, 288 4eb 714 P8, ~§+Q)H6,é*7*>(da7ﬁiss?t4 H8 820 Ha A 7715 . 26)(:?}12
(d, 341 FH25tA)30.2607 3 0. 48) (B30l BN, BW)r): 473 Intermediate 44.
I?lé =) .ygg@-(z,2-dif|uoro-2-phenylethoxy)hexan-l—amine 10 A solution of

ntermediate 7 (5.0 g, 15.6 mmol) and benzyl amine (3.4 mL, 31.1 mmol)
was heated at 120C for two hours. The crude reaction was treated with

1nt@ihyuﬁtm‘ama)tqueauiﬂmm%wa&ﬁ&w@aoﬂﬁesaﬂ jvEBigXREolidin-2-one

da It

e o S P B R Y o
1 émém!)twﬁ@mﬂoaéﬁigﬁ@(@@&eﬁﬁ%wgmﬁym@xﬁm 17 mmo) and
trielyaming (2.3 0mb9Y0) rasail. The meaa@s&@rwﬁ ré6JRCGdRb eila%eloi?»é’rmght

1.46-1.6 m 4 m 3 53.(t. J=
Thé 5@%5’}%8 i rﬁﬂﬁa’ % 38’{?%3 dq’qflg)pgfﬁ’ iﬁd( ) Gyl %d’ﬁ%qtﬁﬁ ety
acetpfe @mé}ﬂé@m@mc layer was washed with water (2 x 10 mL), brine (10 mL),
dnéR(&h;l‘s@)e@znw[@d%ﬁﬁﬁi%ﬂ@&fbﬂﬂ%&ﬂ@%ﬁ%@@Ig@hﬂéﬂon by column
zylox trophenyliethano tion of Intermediate
SR R A IR U
COWh@ﬁ&? &t 3YBE for 2 hours. An HPLC MS anaIyS|s of the crude
FRRRIER (rwcembeﬂ tetHerswarestwg STEIMRFEEINES: 1H): 3.94 (t, y=8.7 Hz, 1H):

4 Bngiuc))%”{ y?ét ciq%f%e >€yl]’ém|n(')?zl kﬁ}(gesﬁzgﬂoféysa § Hﬁrdﬁﬁ‘e@é‘é_’tﬁgr{m
1Hg)] %\ﬁl@l’fh@é@wé@bondmg isomer

(R,S)-1- (benzyl[6 (2,2-difluoro-2-phenylethoxy)hexyljaminal-94-
L T T I e
bepapioia-ghihprzaliginggone

(ﬁ)S)sr11%0%6'n@uép@@%'@fy)mnﬁﬁd&@%ﬂ@(zé@ﬁﬂLgor%%? mmol) in
dnrght% !:?Frl?éjrﬁw ngﬁT'QQQEtgggf a solution of Intermediate 34 (1.65 g, 6.62 mmol)
in dimethylformamide (15 mL). The mixture was stirred at 0°C for 1 hour. Then, a solution
of Intermediate 7 (3.19 g, 9.3 mmol) in dimethylformamide (8 mL) was added at the
same temperature. The mixture was heated to room temperature and stirred for 2 hours.
The crude reaction was cooled to 0°C and then 2N HCI (1.5 mL) and water (20 mL) were
added. The solution was extracted with ethyl ether (2 x 20 mL). The organic layer was
washed with water (2 x 10 mL), dried (Na,SO,), and the solvent removed under reduced
pressure. Purification by column chromatography with silica gel eluting with n-
hexane/ethyl acetate (1:1) gave (R)-3-[6-(2 2-difluoro-2-phenylethoxy)hexyl]-5-(2,2-
dimethyl-4#+-1,3-benzodioxin-6-yi)-1,3-oxazolidin-2-one (1.5 g, 46%) as oil.

'H NMR (300 MHz, CDCl5): 1.26-1.53 (m, 6H); 1.55 (s, 6H); 3.18-3.44 (m, 5H); 3.52 (t,
J=6.3 Hz, 1H); 3.79-3.9 (m, 3H); 4.12 (g, J=7.1 Hz, 1H); 4.84 (s, 2H); 5.37-5.44 (m, 1H);
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To a solution of Intermediate 45 (5.18 g, 8.38 mmol) in ethanol (110 mL)
was added tin dichloride (6.34 g, 33.5 mmol). The mixture was refluxed for
2 hours. The reaction was cooled and the solvent was removed under
reduced pressure. The resulting oil (3.92 g) 35was used in the next step
without further purification. 59 EXAMPLE 9.

(R,S)-t5-(2-([6-(2,2-Difluoro-2- phenylethoxy)hexyliamino} 1-hydroxyethyl)-
6.8dhydlrRg/penyli\ormg 2,9f TR 3
n%rqﬁl) and acetic anhygglde 0 7%236171%158' ? ﬁmo were féﬁtﬁ %%Pgr%ss
M8 hinutes. The mixture was cooled to 10 C and a solution of
Intermediate 46 (3.2 g) in tetrahydrofuran (18 mL) and toluene (18 mL)
intéfRafe dragivise. TRp NiELES HAR.SHISHALIORIMRTIREIHAS R0z o
uced press tn'{g

i %\'PQ The solvent was removed under re PreTes
Mot %}rﬁe%eﬁﬁ‘)&ﬁmn SHiethaR8Yraphy with silica gel and methylene
i aridelutiethaibit¢froedios: 2350(95: 1), 501 Melpi tetGiNRIes e (50 mL) was

adggaeﬂ&)é@v@ﬁx @n@tﬁ?fé@a%@%@ 3 ﬂf'yrg?m @RQE"Z‘%@?%@W XYDAMINGP - 50c

droxy-ethyl 2 hyd roxyphen IIf o as oil, A Solution o
””ﬂﬁé%‘ﬁ"ir?@?ﬂ é@ Mg ﬁ;’r‘&%@@}?&té%ﬁﬁwﬂéq@ﬁéé%m?é afided saturated

sopiiacitiamomoohancedb(Bes @) oLy Masrsusteasibixives wask thanitiersthylene
onfBBE CRUISHIE oAbyl BIANGEL WIBLISTC G Bl st Tgt%ﬁ Y 25

was purified F[}(/ﬂco umn chromatogra phy with silica gel

Ml SR e /ARRTsHhRANER) dPGIAYRA (BOY8! TP ddcat iTesturgivEne Fesicue was
pufiReB)-jSk(R-([@olumn  chromatography ~ with  siica gel and  methylene

criGBAtirZpsuiEoraesy sipg) Lhvaro <)z hydioxyphen

Jformarnide (464 mg, 14% three step o ylef& as oil. il N/HS was
¥2t96‘M?PP MnEtIESIRide-D6): 1.17-1.18 (m, 4H): 1.26-1.33 (M, 2H):

T GMRMBOM MREL); CDEL,R. 4 D{NB24M; @50#557(@&3#@ 534%68.40 @h); 2.83-
2. égghg Eﬁ) %% %9\%% f’% fzﬁ& %51:25@5'%,-4‘5‘3 19 4%]@)&1(%{%@ 4.58.
48198 (d H=5-87Hs, 3r: B7Balfs VTS Bz5 1 s, mes MEXNAR 486/=6.5 Hz, 1H);

7 dar@rnddiate=4 B i2hy] €3-bremmerhersi)oxc]acete HObgined from
2-bromo-1-m-bromophenylethanone (27.7 g, 0.10 mot) by the procedure

described in Intermediate 27. Purification by column chromatography with

é’ﬁgglg%l using’methylefid (A Rlo? a2 R8P hrnviethexmpexyitamine}-1-
hy@@Aygtta) %) sioxymeth bR (300 MHz, 00013): 1.40 (t, J=7.1 Hz,

3H); 4.45 (q, J=7.1 Hz, 2H); 7.40 (t, J=9.0 Hz, 1H); 7.80 (d, J=9.0 Hz, 1H);
7.98 (d, J=9.0 Hz, 1H); 8.20 ( ,HlH_). Sb
HO/Dj\/N\/\/\/\O
| =

F F
HO

Obtained from Intermediate 35 (0.90 g, 1.94 mmol) by the procedure described in
Example 1. Purification by column chromatography with silica gel and methylene
chloride/ethanol/ammonium hydroxide (40:8:1) as eluent gave 4-((1R)-24[6-(2,2-difluoro-
2-phenylethoxy)hexyl]amino}-1~hydroxyethyl)-2-(hydroxymethyl)phenol (0.44 g, 55%) as
oil.

'H-NMR (300 MHz, CIL,CD), 1.27-1.31 (m, 4H); 1.41-1.57 (m, 4H); 2.18 (bs, 2H);
2.55.2.68 (m, 4H); 2.77-2.82 (m, 1H); 3.50 (s, 1H); 3.52 (t, J=6.3 Hz, 2H), 3.84 (t, Je
#=13.3 Hz, 2H); 4.58 (dd, J,=9.2 Hz, J;=3.4 Hz, 1H); 4.83 (d, 2H); 6.84 (d, J=8.2 Hz, 1H);

7.02 (d, J/=2.0 Hz, 1H); 7.16 (dd, J+=8.4 Hz, J=2.1 Hz, 1H): 7.42-7 44 (m, 3H); 7.50-7.54
(m, 2H).
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60 Intermediate 48. Ethyl ( 3-bromophenyl)d ifluoroacetate Obtained
from Intermediate 47 (28.80 g, 0.112 mol) by the procedure described in
Intermediate 1. Purification by column chromatography with silica gel and
n-hexane/ethyl acetate (4:1) as Sent gave the title compound (26.3 9,
84%) as oil. 5'H-NMR (300 MHz, &DCI3): 1.30 (t, J=7.1 Hz, 311); 4.30 (q,
J=7.1 Hz, 2H); 7.30 (t, J=9.0 Hz, 1H); 7.55 (d, J=9.0 Hz, 1H); 7.65 (d,
W(QH?&-&?—.D? 7.78 (s, 1H). Intermediate 49.
2-(3-Bromopheny)-2,2-difluoroethanol Obtained from Intermediate 48
(21.1 g, 75.6 mmol) by the procedure described in 10Intermediate 2. The

Intérmextintp Sln2l 25 8-Obteifladr6LZ-f RERSYN s Bt op- LM B HBRAB I EH-1-0!
NERR YA A e o U R G

kﬁ%ms J=9.0'Hz, 1H): 7.70 (s Siafe 5

d"‘i‘*&?’ Bl%rwﬁe[(é’%m‘rﬁm ?qymﬁwmdwmm@qme 18 DmvainidThe

miftore Wiaerstiodmhtat 4%1@@&%@%)1mt%®@wr%dﬁﬁﬁrﬂ?ﬁgf IBinnamyl
€43.4 Iatlont the title

oo 2L o obh NS M e ek o s

S"&Sﬁ?.ﬁé&ﬂ? éSM?ﬁF?&H?o?H%@P&ﬁﬂ? Qﬂﬂﬁ%ﬁr@aegemﬁdenmayleaeﬂehmmuh

et axetat (B0yiellyl avssneodvirateerl 1028308 brine (25 mL), dried éNazso4

R P T G e

with gficp %e'(rﬁnfiﬁ)hsxgveéewyl (AFetELD): (BorB-BUEB (rheR#y 3075-8.88vEnthe title
cotbb)ing. B08 % 384t bk}, 7.44-7.46 (m, 1H); 7.58 (d, J=8.0 Hz, 1H); 7.67

E%l %M)g 2,2- Dlmeéﬁﬁf ami E)Se bzc')c]ljg |%-%Qﬁ)of SoRHYdiiah(S-dr iz 2H);

24 mt,yﬁ)(ﬁ 58662 (m, 1H ; 7.20-7.35 (m, 5H).
(R,S)-2-amino-1-(2,2-dimethyl-4H-1,3- benzodloxm 6-yDethanol (5.0 g,

dded ditertbutyl
e N A R Eh S

ﬁ%%*ﬁﬁ&df@w@t%w@@m R0k %@nq@e@dtmmr Dyhther pritesioeyaeicribed in

Ity hexj281b-VeatamiotouLQ 2e-5-BRaR IR dRl 1y 1deGutanal  was
ob Nﬁ@@ﬁﬁ)} ﬁ;nﬁg}ﬂg CIl:{ent reduced under reduced pressure. Trituration
er gave t

ith et e protected starting amine (6.8 g, 94%) as an

oh* \’R’/Mﬁe (@B dVzs Siifon: o 86rg-8BI(airt Uik BRHSaTamidty; (BO&EI Mas 1H);

6.281d60 (ropwiseHp, alepoteIbuspen e, of ssogiumiHyydride (1.07 g, 27
mmol) in dimethylformamide (30 mL). The mixture was allowed to reach
room temperature and then was stirred at 40C overnight. The solvent

Intermeadiaten 3% F v P RAAEFirtafursotthi (RBiduhomipdtpid@ ity loxy}-
heatydestate (60 mL) 61

Obtained from Intermediate 38 (1.37 g, 4.956 mmol) by the procedure described in
Intermediate 20. Purification by column chromatography with silica gel using n-
hexane/ethyi acetate (15:1) as eluent gave the title compound (1.2 g, 70%) as oil.

'H NMR (300 MHz, CDCl;): 1.20-1.35 (m, 3H); 3.80-4.05 (m, 2H); 4.20-4.40 (m, 4H);
5.90-6.10 (q, Jey=13.5Hz, 1H); 6.20-6.38 (m, 2H); 6.60-6.70 (m, 1H); 7.21-7.31 (m, 5H).

Intermediate 40. Ethyl 4,4,5,5-tetrafluoro-6-(3-phenylpropoxy)hexanoate
Obtained from Intermediate 39 (1.2 g, 3.46 mmol) by the procedure described in

Intermediate 21. Ethyl 4,4,5 5-tetrafluoro-6-(3-phenylpropoxy)hexanocate was obtained
(1.0 g, 82%) as oil.
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and the organic layer was acidified with 2N HCI, washed with water (2 x
30 mL). brine (2 x 30 mL), dried (Na2S04), and the solvent reduced under
reduced pressure. The title compound was obtained (4.4 g, 35%) as oil.

1H NMR (300 MHz. CDCI3): 1.52-1.61 (m, 6H); 3.55 (t, J=8.2 Hz, 1H);
3.94 (t, J=8.7 Hz, 1H); 4.86 (s, 2H) 5.42 (bs, 1H); 5.55 (t, J=8.1 Hz, 1H);
6.85 (d, J=8.5 Hz, 1H); 7.04 (d, J=1.6 Hz, 1H); 7.17 (dd, J1=8.4 Hz,

jlﬂZNMRH&OOI.M)*Ihﬂ@Dﬂ%W&M@ J=OHz, 3H); 1.83-1.95 (m, 2H 2 30 2.85 (m, 2H);

6 h
el %ﬁé%%enzoﬁ%-gﬁv%%ﬂmziéﬁ% 5 A
H?\T%ﬁﬂ Wik 5701@47623 Gr 5% peity;43.Mmhdl) and Intermediate 51
(1.149, 4.56 mmol) by the procedure described in Intermediate 35.

t th sili | and methyl
S B B S e

{REtBinEE HpoHRITe BRY 4806 & GBI FIMIMIRY(300 MbtzdGB Gdkcribed in
lnterfs\@ena&z(lmuﬁhbatibﬁgylcwrﬁw cﬁﬂdbmélzo'éélaiﬁu % g 3{% ge% and'i- é@l«aﬁlggbthyl
m
acg"'“‘d‘é rg‘% 148 Ej%m fﬁ% ef%?&%ﬂﬁ?%ﬂ Hcofy Wr“ éo(éé 9J§2%»>4aﬂ2"
QOQM-‘Z? SRCHERA (f#;2104){m. 447 265 15 H, 2BE-Z.601d5J78.0H);

3. 5923 am}mm?) (8,62 7Bt menialeed 305 (1, Jr,=18.0 Hz, 2H); 7.05-7.20 (m, 3H):

7 4R7 ] §?m({gﬁf (3-bromopheny1)-2,2-difluoroethoxypiexygamino)-1-
(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol  Obtained from

Intermediate 52 (1.24 g, 2.18 mmol) by the procedure described in
interterdiiate. 61, Pammf%hyecwwn&agtﬁnéaa&??@?m LyVith silica gel and
oxXi

| I methangl/ oni 100:8:1) as eluent
CRENE Tt RRRANS (VSRS A1l e oo, sesrs i
Intermeginter 13344 ?rﬁeﬁﬁwqm(@spmyimm@)ﬁexenwms208@1&(89&62 g,
479ps349-3.53 (m, 2H); 3.69-3.86 (m, 4H); 4.59-4.64 (dd, J7=9.2 Hz,

Jar,;}ﬁ"}gi 5\?[% ) 753 ((}n\] =8.5 Hz. lI—%? Olﬁj lH%@
R |n o h‘JBé U1 F4Y) 7457 )2P58 88, (m

3.50-8 8P, 2H 3/78373(§51§H)/F35E8;@AN¢PBE) 1005-7.20 (m, 3H); 7.20-7.35 (m )
9.86R( 89,44(-2)-({642 (3-3romopheny1)-2,2-difitroroethoxyThexyl}amino}- 1-

hydroxyethyl]-2-(hydroxymethyl)phenol
intermediate 43, (R,S)-‘t-(2,2-Dimethy!-4H-1,3-benzodioxin-6-y!)-2-{{4,4,5,5-
tetraﬂuoro-S-(S-phenylpropoxy)hexyl]amino}ethanol

Obtained from intermediate 42 (0.32 g, 1.05 mmol) by the procedure described in
Intermediate 18. Purification by column chromatography with silica gel and methylene

chlorideftriethylamine (100:1) as eluent gave the title compound (0.17 g, 32%) as oil.
MS (M+). 513

EXAMPLE 8. (R,S)-Z-(Hydroxymethyl)-4-(1-hydroxy-2-{{4,4,5,5-tetraﬂuoro-G-(S-
phenyipropoxy)hexyllamino)ethyl)phenol

HO For
HO N/We/\/o
B

OH FF

Obtained from Intermediate 43 (0.17 g, 0.33 mmol) by the procedure described in
Example 1. Purification by column chromatography with silica gel and methylene
chloride/methanol/ammonium  hydroxide (40:4:0.2) as eluent gave (R,S)-2-
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62 Obtained from Intermediate 53 (0.90 g, 1.66 mmol) by the procedure
described in Example 1. Purification by column chromatography with silica
get, using methylene chloricielethanol/ammonium hydroxide (40:8:1) as
eluent gave (R,S)-442-((6-12-(3-

bromophenyl)-2,2- d|f|uoroethoxyﬁ?exyl}amlno) 1-hydroxyethyl)-2-(hydroxy
methyl)phenol 5(0.36 g, 55%) as an off-white solid. 'H-NMR (300 MHz,

Ko vy i A e i T

e

et@?"i’% ﬁ%ﬁl)@é@ (fGI 8.2 Hz, 1H); 6.96 (d, J=1.9 Hz, 1H); 7,11 (dd,
JNMR j@l%zdlm)hsﬂsyﬁoeude}%)o Ha7-118%; (MAZKY, 4776871, 86H)m, 2H); 2.05-

2.¥156m,7266, @rsa1D3 (w6 7at9; dH) MOVES M5 B023 91 (d, Jr,=14.9 Hz 31—? 4.45-

%g%”nﬁﬁ*l AZf-IRls%%erTzodi ﬁﬂ? Ophgzy%(a@igﬁ%gogafé% g?’- ¥H) 6.97

(ddofeitfoR Bt IdErhettiatels 2. (5829 (18, ﬁ@%?r&ﬁ)‘fﬁﬁcﬁmemé (20 Briby, veas.
adgen-454ris(dibenzylideneacetone)palladium (230 rng, 0.4 mmol),
tri-tert-butylphosphine (83 DL, 0.4 mmol) and lithium
bis(trimethylsilyl)amide, 1M solution in hexane (9 mL, 9 mmol) under inert

intarmesinte 4. MBantvidid 2x2xdiStiotsa2apheopetbmpahakae baeritight. The
rﬁ%@llﬂ%W&SrﬂﬂH@ngW?ngem @R@%@%w 'a'.%vessmqegq@ fol)

wil lf-gea-[e Cf %1 é ay&v was waghed with 2N sodium hydroxide (2
r (20 mL BRHE 2D Bfr e eaRkeD (N%stf,@lﬁd VLS| fﬁléyéstbéh?nd
theerpyiing (rodié wesl fitens prébs Lralynd ifsaionchpteiddnand Hre matogiapiiywas

pr%?%m%@iﬁg\s%%}?gg%ﬁgﬂ?/irb(%q)lmﬁpmoug{%wgﬁ‘&g%gﬂg&?‘ (from

o e Ho SR sy P13 OVIESERi FeA A ey ssan-i-

aninedBiy; 8. 58638 m, 3H); 3.52 (t, J=6.3 Hz, 2H); 3.76-3.89 (in, 4H); 4.85
(% MR 746 mg@& 12.@%26(,%2@761 (3. 1LED: B 3@9 9%k, 4m):

0 7.22 (m,, 2H Intermedlate
S ﬁ%ﬁz@%wg IR AL S5 ooRt oL T R0
7.8fidnEhexyl}oxyl-1,1 -dill uoroethyliphenyl}u rea To a solution of
Intermediate 54(2.71 g, 5.4 mmol) in acetic acid (20 mL) and water (10 30

W d Q ssium.cyanide (0.87 g, 10.7 mmol) in
e R R R R NS AR G A
(bepaviguic3raiitepiemdiethianetl with water and extracted with ethyl acetate

@ YS&@tmL)@meﬁa@am@ew@m XBAGIHWGranyashed it B g Renyi)

15 d d 5804). and trated.
oA A ek Sty e e o aaa?e%ﬁ%%%e&é?ﬁas%mém@m

thmérmmea@tmﬂpmad 40.thg, T18%)vereitw®Bnain products: (R, S)-2-{benzyl[6-(2,2-
diﬁuoro~2-pheny}ethoxy)hexy!]amino}-T—[4-(benzyioxy}-S-nitrcphenyi}ethano! and the
corresponding isomer (F?,S)—T-{benzyt[s-(z,2~diﬂuoro~2-phenylethoxy)hexyi]amino}-1-{4-
(benzyioxy)-3-nitrophenyllethanol (60:40). The reaction was cooled and the resutting oil
{5.18 g) was used in the next step without further purification.

Intermediate 46. (R,S)-1 -[3-Amino-4-(benzyloxy)phenyl}-2-{benzyl[6-(2,2-difluoro-2-
phenylethoxy)hexyllamino)ethanol

To a solution of Intermediate 45 (5.18 g, 8.38 mmol) in ethano! (110 mL) was added tin
dichloride (6.34 g, 33.5 mmol). The mixture was refluxed for 2 hours. The reaction was
cooled and the solvent was removed under reduced pressure. The resulting oil (3.92 g)
was used in the next step without further purification.
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1H NMR (300 MHz, CDC13): 1.30-1.38 (m, 4H); 1.47-1.58 (m, 3H); 1.55
(s, 6H); 3.25341 (m, 3H); 3.45-3.51 (m, 2H); 3.79-3.93 (m, 4H); 4.85 (s,
2H); 5.15 (bs, 2H); 5,46 (t, J=8.2 Hz, 1H); 6.87 (d, J=8.5 Hz, 1H); 7.00 (d,
J=1.9 Hz, 1H); 7.12-7.16 (m, 2H); 730 7.38 (m, 2H); 7.88-7.90 (m, 1H);
8.00 (,bs; 1H). 5
Intermediate56.(R,S)-N-(3-(2-[(6-1[2-(2,2-Dimethyl4H-1,3-benzodioxin-5-y
EXl)Nﬂ’LfB’d mxxﬂ@llaqnq?éngwﬁmﬁdﬂaé HHB e e BY R P AMERS) -1 -hydroxy-
ot &t Lr}?m Inte épedlat 5 (2 2 g, 4 mmol) by the procedure
(}’ y MeMediat: %urlflcatlon by column chromatography with

silica gel and me 10chg;;|de/ethanollammon|um hydroxide
(100:8:1) as eluent gave the ti Ie ceqmpound (1.12 g, 54%) a 1H
NMR (300 MHz, CDC13) 4 M)-1.53 (s,
6H); 2.56- 2.87 (m. 3H) (tJ60Hz 2H)3693(m 4H)468

(dd, Jf=9.2 Hz, 32237 HZ, 1H); 4.82 (s, 2H); 4.95 (bs, 2H); 6.79 (d, J=8.2
Aziribtt)re7 oD Bofthid=ki6 HZ62LIM), 713 BY Rthdih @nd 2Hdtid . 38nYda%e(no. 2Hy; 7.65

Sk o
E@AMPLEll R, %c) 50 [% forfSDﬁwhngsgsz'E (?bx%urarg)ag; So&leﬂyt r10 and a
S°tﬁwh9wm%ffﬂ9%rf“eﬁ9n VBl asa;}éﬂﬁy%h@nm@e (18 L) was
ad2@apaest fiTa hnimirsartalsin6d(at 13 %&EWQX@WﬁT@NﬁWW@SOMM
WA SEIHIS LN ke PR £ HERLIAN. DR B el ofalodrap Jﬁ it S"'Cq umin

gel, using methylene c anol/ammoniu hydrOX|de
%ﬂﬁ@%&’%{é&?@(wé)ﬁ\r&%&f’ 1%%6?%@%?{{@%@@&4@%%@@%& as
ewlewm@tpr?W@eﬂwé)wamw%l}wm{gxb)mhﬂfmsk)sr g&gﬁér(%éifg!y)hexy!}
arﬁﬁo/?)ﬁ%/%)g/ gf}% ?\%)@ %ﬂ%_}%r@ H)i\% Q/I x t%_ﬁf %\1@60 in
e’fha (1335%@ i3S ﬁmromt@t&ds@ B¢, gﬁserzp@@f(waﬁmn sMaﬁ@aimf% g) for 4
hcﬁzﬁZ’(ze Zhb)tuﬁeﬁﬂa@thén&ﬂefw did); CehB i, t%-s%l@enﬁ%e?ﬂaé&/éﬁzuﬂgé_} reduced
prgsgﬁr% Aﬁh??n %1%’ S 6%5 Sgéf?%u Bg 4% ) Eﬁ\r‘}l\ ?(Rﬁash%ffﬂ é’hc%’ gel and
methylene chlorlde/ethanol/ammonlum hydroxxde 80:8:1) as eluent to give (R, S)-[5-(2-{[6-
(2,2-difluoro-2-phenylethoxy)hexyljamino}-1-hydroxy-ethyl)- 2-hydroxyphenyljformamide
(464 mg, 14% three step overall yield) as oil.

'H-NMR (400 MHz, dimethytsulfoxide-D8): 1.17-1.18 (m, 4H); 1.26-1.33 (m, 2H); 1.36-‘
1.44 (m, 2H); 2.44-2.47 (m, 2H); 2.50-2.57 (m, 2H); 3,41-3,45 (d, J=6.5 Hz, 2H); 3.90 (d,
J=13.7 Hz, 2H); 4.42-4.48 (m, 1H); 6.77 (d, /=8.2 Hz, 1H); 6.85 (dd, J,=8.2 Hz, J,=2.0 Hz,
1H); 7.45-7.53 (m, SH); 7.99 (d, J=2.0 Hz, 1H);.8.24 (s, 1H); 8.51 (bs, 1H).

MS (M+). 436

Intermediate 47. Ethyl (3-bromophenyl){oxo)acetate

Obtained from 2-bromo-1-m-bromophenylethanone (27.7 g, 0.10 mol) by the procedure
described in intermediate 27. Purification by column chromatography with silica gel using
methylene chloride as eluent gave the title compound (20.7 g, 81 %) as oil.

'H-NMR (300 MHz, CDCly): 1.40 (t, J=7.1 Hz, 3H); 4.45 (g, J=7.1 Hz, 2H); 7.40 (i,
/=9.0 Hz, 1H); 7.80 (d, J=9.0Hz, 1H); 7.88 (d, J=9.0 Hz, 1H); 8.20 (s, 1H).
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Intermediate 57. 1 -bromo-3-{24(6-bromohexyl)oxy]-1,1-d ifl uoroethyl)be
nze ne A solution of benzyl alcohol (3.2 mL, 30.9 mmol) in
dimethylforrnamide (100 mL) was cooled to OC and 60/0 sodium hydride
(2.23 g, 30.9 mmol) was slowly added. The mixture was stirred at room
temperature for 0.5 hours, then cdfled to OC again and a 5 solution of
Intermediate 50 (12.72 g, 20.6 mmol) in dimethylforrnamide (65 mL) was

IntskalyiaddrdETie (i“BFHFﬁoWﬁén%‘i’)’éﬁﬂxérﬂQHé@a@é room temperature. The
8§tde rﬁ ctlo Was oled té)d%C and water (3 mL) was added and then

2103 ARPTR  8iiol oédfw‘eh dbRyREAEEHB e s in
mtﬁ’iﬂ?%heﬂmﬁt&%m@y(@iumﬁ acyrantddrepkey (dith SOicalgel deich-hexane/ethy!

acéu@z@%)aaeﬂéh@gawﬁﬁtwmetﬁ%lw crgduge) gpgglegﬁurehlPugﬁcation
m with silica gel and methylene chloride as
e|ueﬁf£mﬁgﬁu§§§§ dutabs1d: 5 0)359'0‘?%30I2%NI'(/|1-7Q 300 ifliz.7-30 (
J—@@ﬁzs}*ﬂ 734 (86441, 04Ha)4t11)506562 (F9.0 HY; BHY37IS8B(rHY H); 3.81
(t J=12.8 Hz, 2 H); 4.50 (s, 2 H); 7.26-7.35 (m, 6 H); 7.43-7.46 (m, 1 H);

7 57 7.68 (d, J=1.6 Hz, 1 H), 15 Intermediate 58.
é['étf’o%%f%@j?/ E%RW‘T?E CBﬂH‘UBﬁSE?I’?ﬁbph en yljamine
Obtaiiraet] ffromingenedidiatet 2(510497.5. 86woinel) e thegsesedsescribed in
intgﬁ%l%dz'rﬂ{ét%@@&‘ﬁ’&%é wad rHE»‘EBiHBE‘ (W SQugay, g%‘%’ﬁ‘f‘tog raphy with

$ el and meth Ienec loride/methanol (froth puré me thylene chlorlde

o SO 06 R OGR4 g Bl THINRR
J=E30BMHD); TERNB)/4928-tE, 38117, 7 k); HH2-1.66 (M, 4 H); 3.43-3.54 (m, 4

H); 3.80 (t, J= 135Hz 2H) 4.50 (s, 2 H); 6.73 (dd, ../1=8.0 Hz, J2=1.6

Hz, 1&1 6,81-6.82 ,.6.87 (d, J=7.7Hz, 1 H), 7.19 (1, J=7.8 Hz, 1
Inteithedjgte 5, ‘(rm %%*gmﬂham>whﬁtérmmp@w}empne

P R- F’@('behwmﬁ)hexsm)ow}& d- Cﬁﬂumﬁhbhnh@wmaam@)w&%y& in
int&H@H@@S -ﬁﬂéic?gﬂét@p\ﬁgé '&Wf@gcg?t&e%%l Bk yield the 1

é lene chloride (35 mlL) was added isocyana oacrpfetg) PRYRd as ol
of BA% PR FRe il ST SERo AR SOTERpRY SR op Bamslesraphy

withieliicaugie sodatiethyies mmmtasoﬁuanﬂtmmﬁba&m (3%@%#)1%?&10 3-{2_
LESIRRAEAD IR R SUARHBARE SPBOSAMR AL O 2 ho s and i

53§ lvent was removed under reduced pressure. Purl icat y g())luovera y‘e'd
fomatography using methylene chloride/methanol (from pure methylene
Chid¥IdB (BN asCigNt Gase B ( mlesebmmmm@s@ﬂ 9HI5%Y 23491 (m, 1H);

3, %ﬁkﬁWBﬁﬁ%Mh‘és&%@@ ARl713 ”% )l 4%#(%?% A E'Qéa)J-s 0

Jp.H HZ, 2H): 4.0 (52)422
H%"@éf?sf j7(*13718(m 2H); 7.30-7.36 (m, 6H): 7.58 (d, J=8.0 Hz, 1H).

Intermediate 51. (R,S)-5-(2,2-Dimethy|-4H-1 ,3-benzodioxin-8-yl}-1,3-0xazolidin-2-one
To a solution of (R, S}-2‘amino-1-(2,2-dimethyl-4H—1,3~benzodioxin-6-y!)ethanoi (5.0 g,
22.3 mmol) in methylene chioride (100 mL) was added ditertbutyl dicarbonate (5.35 g,
24.5 mmol) and triethylamine (3.4 mL, 24.5 mmol). The mixture was stirred at room
temperature for 2 hours. The organic layer was washed with water (2 x 10 mL), brine (10
mL), dried (Na,SOy), and the solvent reduced under reduced pressure. Trituration with
ethyl ether gave the protected starting amine (6.8 g, 94%) as an off-white solid. A solution
of this solid in dimethylformamide (30 mL) was added dropwise to a cooled suspension of
sodium hydride (1.07 g, 27 mmol) in dimethylformamide (30 mL). The mixture was
allowed to reach room temperature and then was stirred at 40°C overnight. The solvent
was removed under reduced pressure. The residue was diluted with ethyl acetate (80 mL)
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5Intermediate GO.
N-(([3-(2-([6-(benzyloxy)hexyl]ozy)-1,1-difluoroethyl)phenyl)amino)
carbonyl)glycine To a solution of Intermediate 59 (5.09 g, 10 mmol) in
ethanol (30 mL) was added 2N NaOH (18 mL, 35 mmol). The mixture was
stirred at room temperature for 3 hours The crude reaction was
concentrated and the residue was diluted with ethyl acetate (50 mL)

and Genoryemhiagenitb svaianiéd widb-Hck hﬁa@ﬁé’@%ﬁ WHEL (Y %@%‘Eﬁﬁ%ﬂ&g (2 x

p hen racted wjth eth acetate (2 x 50 mL
300%L§n\%ﬁ%€/\le@asv§é8r drled a5 a{ﬁ%“ d dhideh f?@%ﬁ@eﬂ%ﬁﬁ’@r The fitle

RRAYREBretiaiedifet @i S8§%bAspund was obteined (4,23 g, 88%). NMR
mmao@tgazla)og%sﬂls% (2, (FH- 15 %%53@3/:%@212 ﬂz‘%H%ﬁ% 8@& 9 §7 He,
s s
”’HZAS ééliy)fé% Q%éi 21%?) %5337%‘2%76%2 7 S8R0y LTEGPH iz, 4 )
J= s HerH) n?e édiate®1433(=3[B Hise iyl oxy)hexyl)oxy)-1,1-diflu

oroethyl)p hen yll imidazolidine-2,4-dione 20A solution of Intermediate 60
. mL) and concentrated HCI (5.5 mL) was
“‘,‘ﬁ@e'gge‘ﬁaé% SRR B ophEHI 2t SRRt Bronl-6rka 2
diragthyl bl W%?ﬁ&@@mﬁey@}@ froyanodidia@ime with saturated solution of
mimadamrbmﬁ@:me@@@@omb Walesda paftynkyan gl I%ﬁcﬁ[y%ermc?d"gfe 51

ied centrated. The titled compoun as 0
(1 qﬁ% 4@%@%}8@2 q‘ 8 %iﬁlmgl? @B@gs&xaieﬁ(ggnﬂﬁq ion gcolumn
ch(%a@grja@ngwgwmlm 9eHEre. B2y e lchibBAB/MEtHANY! #rbmh (SudHiethfiSne

chi@id2H); 9335@d@@&uéhoggvg%@)ﬁ)e%)ngoﬁﬁd(@s os5)s (?ﬁzjaé ).
lné 3@‘5 (;é%)# fILboro 2-[(6-hydroxyhexyl)o ﬁyl}phenyl)
|m|cﬁ §me e 13 132 2158m3H ); 1.54 (s, BH): 3.18-
3.43 (m, 4H); 3.48- 3.54 (m, 2H); 3.77-3.88 (m 3H) 4.84 (s, 2H); 540 (t, /=8.0 Hz, 1H):
8.84 (d, J=8.5 Hz, 1H): 7.00 (d, J=1.8 Hz, 1H): 7.12 (dd, J;=8.4 Hz, J,=2.3 Hz, 1H), 7.31-
7.34 (m, 1H); 7.44-7 .46 (m, 1H), 7.56-7.59 (d, J=8.0 Hz, 1H), 7.67 (s, 1H).

intermediate 53. (R,S)—2-({6-[2-(3-bromopheny!)~2,2-diﬂuoroethoxy]hexyl}amino)-1-
(2,2-dimethyi-4H-1 s3-benzodioxin-6-yl)ethanol

Obtained from Intermediate 52 (1.24 g, 2.18 mmol) by the procedure described in
Intermediate 36. Purification by column chromatography with silica gel and methylene
chloride/methanol/ammonium hydroxide (100:8:1) as eluent gave the titie compound (0.9
g, 76%) as oil.

TH NMR (300 MHz, CDCls): 1.23-1.32 (m, 6H); 1.54 (s, 6H); 2.58-2.70 (m, 3H); 2.84-
2.89 (m, 1H); 3.49-3.53 (m, 2H): 3.69-3.86 (m, 4H); 4.59-4.64 (dd, J:=9.2 Hz, J,=3.4 Hz,
1H); 4.85 (s, 2H); 6.79 (d, J=8.5 Hz, 1H); 7.01 (s, TH), 7.11-7.14 (m, 1H); 7.32 (d, /=77
Hz, 1H), 7.44-7.47 (m, 1H); 7.58 (d, /=8.0 Hz, 1H); 7.87 (s, 1H).

EXAMPLE 10. (R,S)-4-[2-({6-{2-(3-Brcmophenyl)-Z,Z-diﬂuoroethoxy]hexyl}amino}-1-
hydroxyethyl}-2-(hydroxymethyl)phenol
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To a solution of Intermediate 51(2.52 g, 5.65 mmol) in ethanol (120 mL)
was added palladium on charcoal (300 mg). The mixture was
hidrogenated at 40 psi for 4 hours. The catalyst was filtered through Celite
and the solvent removed under pressure to give the title compound (1.94
g, 96%) as oil. 66  1H NMR (300 MHz, CDCI3): 1.23-1.32 (m, 4H);
1.50-1.59 (m, 31-1); 3.50-3.62 (m, 4H); 3.73 (g, J=7.1 Hz, 1H); 3.86 (t,
Qpieing@ Barv )iRetinedible($32(2)95 §91(B8, b)) 7y 2k S deaddi-Jidkbébed in
Extspid H). b '
hébg%s (2, smj%i%?r'?]%E:zggfumnlc?mmﬁgr?rﬁmy W uShes 95k Ring, methylene
ST o RSN 40581 g5 S olERimEAy N RO 2-5-
bromepheeyleidifider(dBory hanyildmatbyamexkRimlh i yraelpasol

(ogge@ gekleds gpgmg{ggow@s cooled to OC and a solution of
met anesulf chlorlde (g 680 mL, 8.72 mmol) in methylene chloride (5

£k e fthdet AttrRS. et hhixBubo-H/EE (m, 4H):
3 Ssm,ad:@sndnmﬁempermra—fpem ltowrg=Theesunie) raaion Was ¢pleds (s

d / w dr (40

2}4)0 695%)5(8 rf(te%? }gzglc?gcéﬁgs Wﬁﬁénvﬁ\?ﬁn}%e%?g% 7 brlﬁé ( 2( 1.32
(d 46’ ?rﬁj‘zdﬁgb ?fﬁéi AMadtebréehfdten ke $ildsdipound was

obtaived $224 g, 100%) as oil. 151H NMR (300 MHz, CDCI3): 1.34-1.43

(m, 4H); 1.54-1.72 (m, 6H); 30(s 3H); 3.53 (t, J=6.2 Hz, 2H); 3.86 (t,

JF.H=12.8 Hz 2H) 417 (s ({ 5 88 (bs, 1H) 7.54 (bs, 4H); 7.62 (bs,
Infﬁqyed:ate (R,S)-3-{6-[2- ( Ammophenyl) 2,2-difluoroethoxylhexyli}-5-(2,2-
dummate%&ém&[@@&)(ﬁﬂd*metiwiﬁbh& 3-benzodioxin-6-y1)-2-

ARk R e A ARG

dione To a solution o nter

b‘ﬂ%&ﬂﬁf%ﬁﬂ?ﬁﬁ?@@?@@‘ﬁﬂﬂ%é@a@dﬂéd04 mmol), tn-tert buty!phosphme (83 OL,
0.4RyB)eB- anmnmﬂﬁ&ﬁlsdmth%ﬂﬂlbéﬂ;&bewgglﬁ?@ﬁ fr Y@%h@%@' &%6@ Shmol)
unber B Al BRI ARUL BIMEYAD Biomide (3.8 8.2

mixture was stirred at room temperature or OUI’S % Y%rglﬂmnﬂ'e

regeign g titrine VAR PR Allwg dé%m@zw@n%ﬁdﬂ%wawu&@gm& 2hlovigleThe
or@aBiciijenndsvesiied with 2xedesi(Enismlide The T eaniGia¥er 3 d484 brine

3 d d P ificat
e S el non st o

C%Poﬂ?f&”(i@@épﬂ’ a‘é"glu%Pﬁang\?é ﬂ’i’@ tietedenp otierid®/ertanal Uiy pure
mefhylene chioride to 2812\ M%l(@@ﬂdﬂhlh@ﬂﬂ@bﬁ)nﬁoaﬂd](ﬁ (B e8bs) kot (s,

69%2(@0@%@9 éHb;§ 8123 q dg‘ W) z%ﬁ grgdgzsjsfgg B 523
3. ﬁ%ﬂ@ &ﬁ&(ﬁfﬁ)ﬁm@ é%H%Hé ?g% g2.¢m #w #4195 ss,oa 8; 849, (7.438.0 Hz,

THYob, T8 3z IR-6282-5189 1ir) 328 GmydL b1 7 B2 - THB6 (M- 232 (/4. 64(bs,
1H).
intermediate §5. (R,S)—N-{S-[Z-({6-[5-(2,2-Dimethyl-4H-1,3-benzociioxin-6-y!)-2-oxo-
1,3-oxazolidin-3-yllhexyl}oxy)-1,1-difluoroethyl}phenyljurea
To a solution of intermediate 54 (2.71 g, 5.4 mmol) in acetic acid (20 mL) and water (10

. ml) was added a solution of potassium cyanide (0.87 g, 10.7 mmol) in water (20 mL). The

mixture was stirred overnight under inert atmosphere. The crude reaction was diluted with
water and extracted with ethyl acetate (3 x 15 mL). The combined organic extracts were
washed with water (2 x 15 mL) and brine (20 mL), dried (Na,S0Q,), and concentrated.

Purification by column chromatography with silica gel and ethyl acetate as eluent gave the
fitle compound (2.2 g, 73%) as oil.
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67 EXAMPLE12.(R,S-)343-(1,1-difluoro-24[6-({2-hydroxy-244-hydroxy-3-

(hydroxymethyOphenyljethyl}amino)hexygoxy}ethyl)phenyijimidazolidine-2

,4-dione Obtained from Intermediate 64 (0,67 g, 1.20 mmol) by the

procedure described in 5SExample 1. Purification by column

chromatography with silica gel ano“methylene chloride/ethanol/ammonium

hydroxide (40:8:1) as eluent gave 343-(1,1-difluoro-2-0-({2- :

hidronar 23k e xapighyduaxymethy phenyiethydlamingihexylioxylethyl o
3)W@ﬂygﬁmi€§§§i%rgf-2,%§_i%( 534 Eim?“%?) e, NMS%%%S 25

dimethylstlfoxide-D6) 148 £ ?r% A A5 B ks (AHLE 12 B8 302586 (.
T2 412), B 6-87501 (W SR IBY, 30039 M 2, ABF. (5121-13; ¢h4ZHE, 7.30-
7238 )} B9, A.8807190 (hi)118)/2d6l (k=119 Hz, 1H); 7.01 (d, j=8.2 Hz, 1H);

7.29 (s, 1H); 7.51-7.61 (m, 4H); 8.34 (bs, 1H). Intermediate 65.

2-bromo-1-(3-methozyphenyhethanone 15To a solution of
Infermagtiatioxy ptfeny ) BeHRrna-(B 16 rtl2; (32 Mimethiyl-¢ Mt 6f b Emy GHEX L) y1)-2-
hyarexydegt)iieIRBiReISORNIar QfiBRAIRRYFHNEAYhuAL MmO in

clagtraq‘tl%: ZnQ rirrl}%_ m‘!’ h&awlxé%%%\éas stirred at room temperature . .

overnight. The sOIVent was r duriti PR QYA PPReRiaradaRedessiirs in
INpEReAiatedtn Mslivadone khiovide (SO htepphgshite st walei® Kethylene
cRbridklethheRigaiilay 9 wesidietheNag 308 anddle. splvept ramoved, .

g@&%ﬁ% &?duced pressure, Purification by column romatograp%y using
methyfene chloride as eluent gave the title compound (8.44 g, 84%) as oll.

1HNTHR (380 Nitez GO0GI5): 2.9 @85 BH)44)51(892H9 Tnd 44)18 §dds J) 82.56-
232 (niz 3H); 7 48((1.25% Rz dbled B8 QW)?E'%S@H“ r-[H%di%t.eﬁ? 7 Hz,

: eféniin giok
O 2 PRI Btk (5 ot 70 e Aol bl A e i 11..20

- (FheR)IAtImS8ifte 89(8.88- 363 Tnmhhdl) was added. The mixture was

refluxed overnight. The cooled reaction was filtered through Celite and the

lxﬁﬂr emove_ggunder r edﬁressur_e. The residue was diluted with
methylene chloride (50 38 WYY haSn LS TIHA G283 st rary- 21Hetlydroxy-3-

(hxdromethyhahenyéistimdlethimy)xgifioxy todjphenghuesaatography with
silica gel using methylene chloride as eiuent gave ghe title compound
(4.129. 53%) as oil. 68 © NSO

ja

O
0 ©

Obtained from Intermediate 56 (1.12 g, 2.15 mmol) by the procedure described in
Example 1. Purification by column chromatography with silica gel, using methylene
chloride/ethanol/ammonium hydroxide (40:8:1) as eluent gave (R, S)-N-[3-(1,1-dfluoro-2-
{[8-({2-hydroxy-2-[4~hydroxy-3~hydroxymethyi)phenyl]ethy!}amino)hexyl]oxy}ethyl)phenyl}-
urea (0.49 g, 46%) as an off-white solid.

"H-NMR (300 MHz, DMSO-D6): 1.20-1.26 (m, 4H); 1.32-1.47 (m, 4H); 2.54-2.57 (m,

4H); 3.45 (t, J=6.6 Hz, 2H); 3.85 (t, Jr=13.9 Hz, 2H); 4.46-4.51 (m, 3H); 4.94 (bs, 1H):
5.04 (bs, 1H); 5.92 (s, 2H); 6.68 (d, J=8.2 Hz, TH); 6.98 (dd, J;=8.0, J,=1.9 Hz, 1H): 7.03
(d, J=8.0 Hz, 1H); 7.25 (d, J=1.9 Hz, 1H); 7.32 (t, J=7.8 Hz, 1H); 7.44-7.47 (m, 1H): 7.65
(s, 1H): 8.74 (s, 1H).

MS (M+): 481,
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1HNMR (300 MHz, CDC{3): 1.43 (t, J=7.1 Hz, 3H); 3.87 (s, 3H); 4.46 (q,
J=7.3 Hz, 2H), 7.21 (dd, J=8.2, 2.7 Hz, 1H); 7.42 (t, J=8.0 Hz, 1H);
7.54-7.59 (m, 2H). Intermediate 67. Ethyl
difluoro(3-methoxyphenyhatetate Obtained from Intermediate 66 (4.12 g,
20 mmol) by the procedure descrifitd in Intermediate 1. Ethyl
difiuoro(3-methoxyphenyl)acetate was obtained (4.35 g, 94%) as oill,

tnt:eﬁnuuﬁte(smmMkbzn6‘-@@!:ioe&r%hahéiilﬁﬂrﬂ%if?géﬂoé;hg%r%@@egq1
= - - = . y wh. X S, 1 LI yI=1.
Lol A T chi e Al (10 L)
cogles 4 {5ko 21e36X bt FediHINdWsINdenEndd SOBRANmehbipas el omisdiati=B7 The
miftuRBvgas] Stimeaad) ?sptheampfgaduégfgﬁsgihs&’réﬂ tmﬁréf%gl\%ﬁ éB% %;ﬁ‘iw%nd a
. %) as. oil, - ) Z,
o A R Ao 72 o LB ety e s sows
adged e MiXyre sastehhedhtecs, at room temperature. The crude reaction was
coﬂzﬁ&%&m@mhﬁﬁmt@(&ﬁ]t%j\{ﬂagEggg?%wﬁe%ﬁ?tQQW%}ﬁW%heTQS%ue was
; n ntermedi . , .3 mmol) In
e e e Rt Sl AP s e imm (1
50fithbo §ai NeaSPerorne Hesaplve(s 2mmyeg 3 odenmeasljcat erasbdre cPuiation by
S RN & A e
ey |

en?r'ated. The excess of 1,6-dibromohexane was

efihhiN 300y MHissi Fetioh) af! ratHi GSdpreisbiird 50 H6R. 15, 6. B} MasksT(m, 4 H);
Sl L e Tha e TSI LR
J= H?Jq%’?’]? gf{p?{___@ ﬂ e ﬁe uent, e tltle compouna was o ne

i A

3410, 57'9%) as oil. 251 R (300 MHz, CDC13): 1.22-1.48 (m, 4H):
1.50-1.64 (m, 2H); 1.76-1.90 (m, 2H): 3.38 (t, J=6.87 Hz, 2H); 3.52 (t,
Intlsrfedidtt| B8 21 3 RE(BeRZy B3y Wiy ) SRy 0T Lt ey liph SR fifnibe):
70?3‘2@%04%1 %Hé—%%‘,"agt g?7§§ Hz, iH . Intermediate 70. . '
3642, 2-difluoro-2- SR HOx ey H e tRoRRM Y. 1popsocedure described in
'm@ﬂ’ﬁﬁﬁ‘éﬁﬂyﬁ’ﬁ1%:“@?3%@n’?}omxm%m*@wmmmth-gﬂmeget%wiﬁ@hyiene
chfcsicehmtararesliate R (3rd Leethyidnanehianst Integpediate éﬁoe(ﬂr Bﬁagé O titie
c y

arlasleli Mo Ve gedure described in Intermediate 35. Purificatio
CCJcoﬁ%mn é]rogh% od’ a1a§h°3}1With silica gel and hexane / ethyl acetate (1:2) as

el AR AFRCNE BB B ML (3306194 6996) 351086 (694 H)L3-A3NNR(m, 4 H)
3.36:(50 Mlﬂz5(6;@,(219);34.\@?@,541&%.7@1)3@ Eaﬁgglgz.?z(m%ﬂgil)ﬁ}gi gssz%@)e 82 (m,
-3.45 (m , - , 2H): 3.81-3.84 (m, 5H); 4.84 (S, 2H);

SR B ar QB R BT et 7 . ) 7 8
4M9=7.9 Hz,1H). 5Intermediate 71. (R,S)-
2-((6-(2,2-difluoro-2-(3-methoxyphenyl)ethoxyjhexyl} amino).

Intermediate 59. Ethyl N-({[S-(Z-{{6-{benzyioxy)hexy!]oxy}—1,1-diﬂuoroethyl)phenyl}-
amino}carbonyl)glycinate

To a solution of Intermediate 58 (3.8 g, 10.7 mmol) in methylene chioride (35 mL) was
added ethyl isocyanatoacetate (1.38 mL, 12.3 mmol). The mixture was stirred at room
temperature for 5 hours. The crude reaction was cooled to 0°C and then methanol (2.3
mL) was added. The mixture was stirred at room temperature for 0.5 hours and the
solvent was removed under reduced pressure. Purification by column cromatography

using methylene chioride/methanol (from pure methylene chioride to 98:2) as eluent gave
the title compound (5.1 g, 85 %) as oil.
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1-(2,2-dimethy1-4H-1,3-benzodioxin-6-yl)ethanol Obtained from
Intermediate 70 (1.96 g, 3.77 mmol) by the procedure described in
Intermediate 36. The title compound was obtained (1.78 g, 96%) as oil.
1H NMR (300 MHz, CDC13): 1.22-1.38 (m, 4H); 1.49-1.63 (m, 4H); 1.53
(s, 6E1); 2.53- 102.74 (m, 4H); 2.8%-2.90 (m, 1H); 3.46-3.57 (m, 2H);
3.81-3.84 (m, 5H); 4.60-4.70 (m, 1H); 4.64 (s, 2H); 6.79 (d, J=8.5 Hz, 1H);

61964300 Mithd): IO 1157 1Bk H) EXAMPSE A 3R D54 (m, 4m): 380 ¢t
JF)' 1—%(%—({{@4%%-.%%%0 g-%S%Qoxyg?&n&)setgqg&gxyl amino)-
T-hydroxyethyl)-2- h{/dronm'e {Mph ) iffedborh13-7.18 (m, 2H);
7-%&%%‘6?&1%*717 G818 ¢=8BHamttidl) by the procedure described in
Exampie 1, Purification by column chromatography with silica gel and

un@%@ﬁ%@%@mﬁ%@L”y%éﬁ%&;ﬁﬂ.3%3%2&%%%%55933%
carhan gsEI8/hethoxy]hexyl}amino)-1-hydroxyethyl)-2-(hydroxymethyl)ph
erob(2dhdmn29siemasial 5N ( - 1 d918r1.34 (m
N%%; é43_1' m @H)ﬁl1.555-ﬂg\gyl r§j ﬁ%y@é%,%g:'l‘z%(%éﬁﬁ%ﬂisﬂ%ed 2N
P %Tb,%;”? 2 BRI W5S SUEEE abigpn tgtpBEteIE)io TOqdrs. The
Cryae; r2a4Hon MRSECaTCFNBR!EM a5 I B4idlel wasdilzed )irBeddy (sethtd) (50 mL)
ardSligiBIR@ARat<: (2 x 25mL). The aqueous layer was acidifi 2 with HCI and
-(penzyloxyl-5-((1R1-1-fitert-butyl(dimethy sy loxs - S ATa-{3 B 2 with HCl an
‘“%?ﬂ%oF%%%ﬁéﬂﬁ‘@éﬁ%ﬁ&é@ i ré?f'}étﬁ%ﬁ[ﬂﬁ‘@iﬁﬁaiﬂslwf@r@ed Np£SO.) and
IS SRR 7B B HRGROXGYB AR e0 Tres Ltkitectipty(imasuiSiiy)s g
ggethyl)ouinolin-2(1/1)-one (4.80 g, 9.83 mmol) and Intermediate 9 (3.04 g,

i i gime Ifoxide (13.5 mL) was added sodium bicarbonate
é‘ﬁé’&@?ﬂ@ 6()@#@536 ééaﬁ%#fh {BUidE) (2 29-4.584m. Ao 480t =66 Hz,
M BRe(vdis.fibafeldzaR i} GO Rols 2h LSS A eRiap el B BhIe FRALHBNVAST 4 1z
1HiHated-wish (wa@q)(%m(ld) Mﬁg%%‘@ggb@' }/I ether (2 x 20 mL).
wit

The combined organic extracts were washe water (2 x 10 mL) and
brine (20 70 mL), dried (Na2S04), and the solvent removed under

intepmediatsressufé. The 3H&-(Cofitipiendyiay eiginesy 6 ACHR A UtRR eyl
it MOWRHEB%MIdze CDC13): 0.20-0.31 (m, 5H); 1.03-1.11 (m, ION);
38-1.49 H), 1.63-1.80 (m, 5H); 2.75-2.95 (m, 2H); 3.08-3.15 (m, H);
%5636?“3’.‘%‘ %m!’gﬁﬁ?eé’.@@-ﬁ%‘ﬁﬁﬁ,%ZH‘),“ET@@.(‘A'?%y?%!ss) (@ cop@Htzated HCI
CHML. 1agdeaBB 1280 T8 17 Beutm, The)icdetdn was cooled. The crude was

extracted with ethyl acetate (50 mL) and washed with saturated solution of sodium
bicarbonate (2 x 20 mL), water (2 x 20 mL) and brine (1 x 20mL), dried (Na,S0O,) and
concentrated. The titied compound was obtained (2.52 g, 76%) as oil.

TH NMR (300 MHz, CDCly): 1.33 (bs, 4H): 1.58 (bs, 4H); 3.43-3.54 (m, 4H); 3.84 (t, Js.

#=13.0 Hz, 2H); 4.13 (s, 2H); 4.49 (s, 2H); 5.56 (bs, 1H); 7.34 (bs, 6H), 7.53 (bs, 3H); 7.61
(s, 1H).

intermediate 62, 3-(3-{1,1-difluoro-2.[{ B-hydroxyhexyl)oxy}ethyl}phenyl)
imidazolidine-2,4-dione

To a solution of Intermediate 61 (2.52 g, 5.65 mmol) in ethanol (120 mL) was added
palladium on charcoal (300 mg). The mixture was hidrogenated at 40 psi for 4 hours. The

catalyst was filtered through Celite and the solvent removed under pressure to give the
title compound (1.94 g, 96%) as oil.
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(s, 2H); 7.58-7.65 (m, 6H); 7.69-7.71 (m. 2H); 8.50(d, J =9.9Hz, 1H).
Intermediate73.8-(benzytoxy)-51(1R)-2-116-(2,2-difluoro-2-phenylethoxy)
hexyl) amino}-1 -hydroxyethyl)quinolin-2(1/4)-one 10To a solution of
Intermediate 72 (6.4 g, 9.63 mmol) in tetrahydrofuran (60 mL) was added
tetra-n-butyl ammonium fluoride (5.02 g, 19.26 mmol). The mixture was
stirred at room temperature overnight, The solvent was removed under

nedugrd sue A ES DI Catan DY COIIMM CEYN O GRRPEY) U§'5‘(§13 62 (m, 4H);

37?%%'?%}5)2' ?(1%% n([gougfcgﬁm% $77R) 3R LRe 885, 7,507 56

(m,145ph &R @boiy)hexyldaminol-I-hydroxy ethy)quinolin-2(1H)-one (1.1 g,
20%) as oil. Ms (M+) 550 EXAMPLE 14.

g T o

methenasadienaty3 (1.10 g, 2.0 minor) by the procedure described in
ﬁ}wa@a%@- ét'm r@‘&'g'“@&ﬁ%%% Wﬁefh?@bbxo%m R Fsgriéﬁmw@&wte@} Pang

tne?I 'rﬁ:]an'rgrg A '?04 gg 5 é%??sf e%;gﬁg%é'@%éure wasocgtl)\llgd ton"IC%nd a

so|e|tmniymﬁmea@lfw) cmad@ 85680, 5 )5. 124005 0n(metBiing. bRlo @kl (6 ML)

waﬁiﬁy'id%%@%&@%&%%g&ﬂ%%a v@a@%f?r@’o‘s a@oc%" efpPature
94Hﬁb% 700% =7.7 Hz, 1H

(d,J= > H);
o7 TS (TS BT IBHE R, 5 1€ GBafisn 5 Sooton vater
/ammgnmmdeoxmm@gr@, W38 addesl) Hredorganic layer was washed wath water (2 x

40(8):)2%&9 l(@@znﬁ_m%ﬂéd%%é’eqewgmﬁaw@tﬁ‘ﬁg% oimd fyas

opm %éJX cedure described in Intermediate 18. The t|te compoun
A alﬁew 43%°50%) as oil and was used in the next step without

fMtNMﬁ)@ﬁﬂdﬂhanDClg) 1.34-1.43 (m, 4H); 1.54-1.72 (m, 8H); 3.0 (s, 3H); 3.53 (t,

J=6.2 Hz, 2H); 3.86 (t, Jry=12.8 Hz, 2H); 4.17 (s, 2H); 5.88 (bs, 1H); 7.54 (bs, 4H): 7.62
(bs, 1H).

Intermediate 84. 3-(3-{2-[(6-{[2-{2,2-dimethyl-4H-1,3-benzodioxin-6-yl)-2-
hydroxyethyl}amino}hexyl)oxy}-1,1-diﬂuoroethy!}pheny!)imidazoiidine-2,4-dione

To a solution of intermediate 63 (2.4 g, 5.4 mmol) in dimethylformamide (30 mL) was
added (R, 5)-2-amino-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol (1.64 g, 7.33 mmol}
and tetrabutylammonium bromide (1.74 g, 5.4 mmol). The mixture was stirred at room
temperature for 98 hours. The crude reaction was concentrated and the residue was
diluted with methyiene chioride (50 mL) and washed with water (2 x 25mL). The organic
layer was dried (Na,SO,) and the solvent removed under reduced pressure. Purification
by column cromatography using methylene chioride/ethanol/ ammonium hydroxide
(100:8:1) as eluent gave the title compound (0.67 g, 22 %) as oll.

'H NMR (300 MHz, CDCl): 1.22-1.33 (m, 3H); 1.54 (s, 6H); 2.57-2.67 (m, 3H); 2.82-
2.87 (m, 1H); 3.52 (t, J=6.5 Hz, 2H); 3.69-3.76 (m, 2H); 3.81-3.90 (m, 2H); 4.13 (s, 2H):
4.64 (dd, J:=9.2 Hz, J;=3.4 Hz, 1H); 4.85 (s, 2H); 6.79 (d, J=8.5 Hz, 1H); 7.01 (s, 1H);
7.13 (dd, J;=8.4 Hz, J;=2.1 Hz, 1H); 7.28 (m, 1H); 7.51-7.56 (m, 2H); 7.62 (bs, 1H).
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EXAMPLE 15.
44(1R)-2-([4,4-Difluoro-6-(4-phenyibutoxy)hexyliaminojr-1-hydroxyethyl)-2
-(hydroxymethyl)phenol Obtained from Intermediate 74 (0.41 g, 0.83
mmol) by the procedure described in Example 1. The resulting oil was
purified by semi-preparative HPLE to give the title 15compound (0.12 g,
31%) as oil. 1H-NMR (300 MHz, CI3CD): 1.54-1.63 (m. 4H); 1.82-1.90

EX@mMPLE); 2.01-3412 (M, 4{R;s2) 5?3416%&%6#&23{%%7(2% jifd ng@u?fgg

R s et s o 2.4 tone

Intermediate 76. 3- Oxo 3- phenylpropyl acetate 0 a solution of
3-chloro-1- phenylpro n- 1 -one (1 0 g, 5.93 mmpP ‘ilc acid (8 mL)
RO PR

was adde sium iodide (100
mg). The m|xt S heated ina sealed tube ﬁt 1309.QVern|ght After

cooling, the réaction was 25 diluted with water (20 nfL) and extracted with
methylene chloride (3 x 20 mL). The combined organic extracts were
Whisied viem walkmedieBoaH LD, Sagirdted smmbbwfmdiumdni@dé@ﬁméd in

X U
E é&gﬂe‘immbhmmmeo@%mm 6@%5{9&%&@) talne d%?g roegpgcgﬁﬂene

r reduced pressure. The title compound w
C“‘gﬂ of ‘l;‘ @8”8%%%@ PR H)Ea"CE#@Dt)gZ‘@:%B(E” @Hyd@@zqtu [6-({2-
hy@rﬁsyezﬁnzhmw 52%@@&&% <hielhy et OAFatith Ry illixy) SRS i),
,mlag%Mﬁe@M}jlg&z dr@t‘e /}oetgs%ﬁ 3,3-Difluoro-3-phenylpropyl acetate
n of Intermediate 75 (1.0 g, 5.20 mmol) in bis(2-

meﬁ%%ﬁéﬁwgmﬁ h}{}sfﬁfﬁejeﬁd?eﬁto% éfR%)H‘“(l"‘WrnL?@‘Bﬁﬁrﬂm@Wiﬁa%eo-
2.BdarectBraAdriiGorite 2tin Sty (eterchiplen( 920VILs, Q8 mmed). FHhes 60-
4. TORFUrE-HVRSTRERIEAPOIRION): 7,01 (d, J=8.2 Hz, 1H); 7.28 (s, 1H); 7.51-7.61 (m,
4H); 8.34 (bs, 1H).

intermediate 65. 2-bromo-1-(3-methoxyphenyl)ethanone

To a solution of 1-(3-methoxyphenylethanone (5.5 mL, 40 mmol) in chioroform (100
mL) was added dropwise a solution of bromine (2.05 mL, 40 mmol) in chloroform (20 mL).
The mixture was stirred at room temperature overnight. The solvent was removed under
reduced pressure. The residue was diluted in methylene chloride (50 mL) and washed
with water (2 x 26mL). The organic layer was dried (NapSO,) and the solvent removed
under reduced pressure. Purification by column cromatography using methylene chioride
as eluent gave the title compound (8.44 g, 84%) as oil.

'H NMR (300 MHz, CDCly): 3.9 (s, 3H); 4.5 (s, 2H); 7.14-7.18 (dd, J=7.8, 3.2 Hz, 1H);
7.43 (t, J=8.0 Hz, 1H); 7.51-7.58 (m, 2H).

Intermediate 86. Ethyl (3-methoxyphenyl){oxo)acetate

A suspension of selenium dioxide (4.08 g, 37 mmol) in ethanol (35 mL) was refluxed for
10 minutes and then, intermediate 65 (8.44 g, 37 mmol) was added. The mixture was
refluxed overnight. The cooled reaction was filtered through Celite and the solvent
removed under reduced pressure. The residue was diluted with methylene chioride (50
mL), washed with water (2 x 25 mL), dried (Na,SO,), and concentrated. Purification by

column chromatography with silica gel using methylene chioride as eluent gave the title
compound (4.12 g, 53 %) as oil.
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at 85C and under argon. After cooling to OC, the reaction was diluted with
methylene 5 chloride (10 mL) and then, saturated solution of sodium
bicarbonate (20 mL) was added very slowly, The mixture was extracted
with methylene chloride (3 x 20 m(LQ The combined organic phase was
washed with water (2 x 20 mL), dried (Na2S04), and the solvent removed
under reduced pressure. Purification by column chromatography with

SHIdWMR (200t MGAED Bl exetie/ oty agetais: Gr@ﬂ[splSF% Drh@%é“?—‘?os@é) 24

thextil % 1H NMR (300
T Ly Yo di DM R TR 2 v 2

7.42-7.48 ( m, 5H). Intermediate 77. 3, 3 leluoro 3- phenylpropan-l-ol 15To
intersospliotesii Bihlyitdifae eded antBhidk 3prany i sagd in ethanol (4 mL) was
[ dro 1 e mixture was
s sebitianghiahe el ydroyde (i, 1

stirred at room temperature he C 5 cRBTRFHE g gRstbed in
NG e iR m&wrm&menmﬂww weg@bldi oe@mm)gaamms oil,

Hy ORI (200 attict, (2DCRH M) (duewl {V22804)3. @aqistfwwd 9/

r r u Ine °o

7%%%%0£%%Z?§|M§ W§S1U t}rﬁ")The n Xt%?é\g%? %ﬂ? ?u?gh?éT |E§tl6
1H-NMR (300 MHz, C1300): 2.36-2.52 (m, 2H); 3.85 (t, J=6,0 Hz, 2H);

inferidediath 68, HritETEdiaRRBxGoREINRRNNbI

Ob df di (0.4
ey g e HaES o pemede T.04L,

‘”‘Fé%lfﬂﬁﬁ@e@li WVL:%YB%ﬁﬁ@&%%wmhfémw&t@aﬁwmmmIlca gel elutlng
ViitiNvMRegana/eihytaceate dirpm :maresrgh%%ﬂ@st@ %)éﬂygb’géﬁeﬂt

7.89PPRY g of 68% purity, 64%) as oil.
Mlgpz u% ﬁg5)42 1.47 (m, 4H); 1.81-1.89 (m, 4H) 2.46-2. 51 (m 2H)

303.32-3.43 (m, 4H); 3.54 (t, J=6.0 Hz, 2H); 7.42-7.47 (ii,, 5H).
lnmmaedaase A9¢2-[(6-bromohexyl)oxy}-1 1-d|ﬂuoroethyl -3-metho y?

e s o R P
mly ‘%?%S%%’Lﬁ'ﬁ\j‘/’ sogigvTie U3t rddetianes 8nd 3,6-dibromohexane (5.2 mL,
33.9 mmol). The mixture was stirred at room temperature for 2 hours. The crude was
diluted with methylene chloride (50 mL) and washed with water {3 x 50 mL), dried
(MgSO,) and concentrated. The excess of 1,6-dibromohexane was eliminated by
distiliation at reduced pressure (P = 0.15-0.18 mmHg, T = 80-65°C) and the crude was
purified by column chromatography with silica gel using methyiene chioride as eluent. The
titte compound was obtained (3.41 g, 57 %) as oil.

'H NMR (300 MHz, CDCly): 1.22-1.48 (m, 4H); 1.50-1.84 (m, 2H); 1.76-1.90 {m, 2H);
3.38 (t, 4=6.87 Hz, 2H); 3.52 (t, J=6.457 Hz, 2H): 3.78-3.87 (m, 5H); 6.98 (dd, J=8.24 Hz,
J=1.82 Hz, 1H); 7.05-7.10 (m, 2H); 7.34 (t, J=7.97 Hz, 1H).

Intermediate 70. 3-{6-{2,2-diﬂuoro-z-(3-methoxypheny!)ethoxy}hexyf}-s-(&2-
dimethy}-4H-1,3-benzodioxin-6-yl}-1,3-oxazolidin-2-one

Obtained from Intermediate 69 (3.41g, 9.7 mmol) and Intermediate 51 (1.37 g, 549
mmol) by the procedure described in Intermediate 35. Purification by column

chromatography with silica gel and hexane / ethy! acetate (1.2) as eluent gave the title
compound (1.96 g, 69%) as oil.




10

15

20

25

30

chromatography with silica gel eluting with n-hexane/ethyl acetate (from

pure n-hexane to 1:1) gave the title compound (0.44 g, 47/0) as oil.

'H-NMR (300 MHz, CI3CD): 1.32-1.61 (m, BH); 1.54 (s, 6H); 2.46 (h,

J=9.0 Hz, 2H), 3.32-3.44 (m, 4H); 3.54 (t, 3=6.0 Hz, 2H); 3.73 (g, J=6.0

Hz, 2H); 4.84 (s, 2H); 5.37-5.43 5(f%, 1H); 6.83 (d, J=9.0 Hz, 1H); 7.00 (s,

1H); 7.12 (d, J=9.0 Hz, 1H); 7.41-7.47 (m, 5H). MS (M+): 503. EXAMPLE

16+ (RYR) 4o\ (BBARIflUose-3-Pheny Rropo ) hexyhamino}-1-hydroxy
3%‘%‘}%‘24}({()1@@8% %Ehélwﬁgr%%l%gh%’6%%%%%%%%%%8 alsrgh. 316

(6:44'g,"1’0"Mim %1 ;}‘){h BrotEirBs aseHbetih (5 Risrmelidte=ang 1H):
6 BadfhpRs £. HhdHsuBinG o (mashiu et dby-seamipreparative HPLC to

give the title compound (44 mg, 10%) as oil, 1H-NMR (300 MHz,

CD): 1.22-1.66 (in, 8H); 1.87-2.03 (m, 4H); 2.40-2.54 (m, 4H);
ir@%@%&?&(ﬁ %4%325‘6@%%‘%‘,‘%8%ﬁ@'&Sé?mj}mmeebsxm);xyt} amino)-
1 4% dimetini-tH)3c0126Bi8xin:6lyt)ethatolbe, 1H); 7.38-7.49 (m, 5H).

203 A H o3 hd [ ly -diflyoro-2-phenylethyl ether. ‘
rQbtained f on;JrIgttemrr‘r%lge&éIéi‘%aééleEilge 10@%’Ad éB%ﬁrﬂgﬁgﬁﬁi%! ?)éﬁﬁsigé @esribed in

m[r,m?%arr?n%%) BS ft‘f{% HBRRHI3s S5 BBeri i I FRerABYings oiL. Purification

Fe o i e e
2daigfdargave heoiie CaMPaURdi31 G 0-B%has k) T |

T0I3C0): 3.76-3.90 (M. 2HY; 3 9684, L2 . é’); 087 82460-5449: (m. 1H);

4?‘%?@3 ?r‘%ﬁ?‘l){“?:é@zf'é@)(?ré;gﬁﬁ)ﬁ hit@rbidkiiBas 81 /=7.9 Hz, 1H).

3-(2,2-Difluoro-2-phenylethoxy)propart-1-ol 3QObt§ined from Intermediate
ERAWFLE 93-5@?13m@lhbéfé-"l‘if’-@ﬁ%%??q?ﬁ%@&%%ﬂhenyl)ethoxy]hexyl}amino)-
1-hydroxyethyl}-2-(hyd roxymethyl)phenol

Obtained from intermediate 71 (1.78 g, 3.61 mmol) by the procedure described in
Example 1. Purification by column chromatography with silica gel and methylene
chloride/methanol/triethylamine (91:8:1) as eluent gave (RS )-4-[2-({6-[2,2-difluoro-2-(3-
meth oxyphenyl)ethoxy]hexyl}amino)-1-hydroxyethyl}-z—(hydroxymethyl)pheno! (1.52g,
93%) as oil ,

TH NMR (300 MHz, CDCl,): 1.18-1.34 (m, 4H); 1.43-1.50 (m, 2H); 1.56-1.69 (m, 2Hj;
2.85 (d, J=20.1 Hz, 4H); 3.48 (t, J=6.3 Hz, 2H); 3.72-3.87 (m, 5H); 4.49 (s, 2H); 4.80 (bs,
1H); 8.70 (d, J=8.2 Hz, 1H); 6.87-7.32 (m, 8H); 7.34 (¢, J=7.8 Hz, 1H); 8.04 (bs, 1H),
Intermediate 72. 8-( benzyloxy}-5-((1R}-1 {[tert-butyl( dimethy!)siiy!}oxy}-2-{{6-(2,2-
diﬁuoro-z-phenylethoxy)hexy!]amino}ethy!)quinoiin-zmH)-one

To a solution of {8—(benzy!oxy)-5~((1R)-2¥bromo-1-{{z‘en‘-butyf(dimethyf)si?yl}oxy}
ethylquinolin-2(1H)-one (4.80 g, 9.83 mmol) and intermediate 9 (3.04 g, 11.8 mmol) in
dimethylsulfoxide (13.5 mL) was added sodium bicarbonate (2.49g, 29.4 mmol} and
sodium iodide (2.22 g, 14.8 mmol). The mixture was heated at 140°C for 2 hours. After
cooling, the reaction was diluted with water (40 mL) and extracted with diethyl ether (2 x
20 mL). The combined organic extracts were washed with water (2 x 10 mL) and brine (20
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Intermediate 12. Purification by column chromatography with silica gel

eluting with ethyl acetate/n-hexane (from 1:4 to pure ethyl acetate) gave

the title compound (10.7 g, 95%) as oil. (200 MHz, CI3CD): 1.80

(gt, 3=5.8 Hz, 2H), 3.66-3.73 (m, 4H); 3.86 (t, 4. 33H=12.9 Hz, 2H),

7.43-7.54 (m, 5H). 74 Intermediate 82.

3-(2,2-Difluoro-2-phenylethoxy)propanal  Obtained from Intermediate
mig1 Bed gINeAID)MaRdbYHb esBrRsR AR HegCtiRgsH irﬂelﬂiééa‘g?é%ﬁ"%%he fitle

wi

cofnpbHiSANAN Ly ‘%Régg@g fhroggicgraghy wi silca gel ellin

5methylene chlori e D pound (1.869, 60%) as oil.
1H-NNRISD Y- ERRBC D006 (1, 4):6.03Hz1 92198 Hy, 2681 A8t 5H)
1.GFRUEE 18, BH, 2F920894, 3R6 -9 4828 26\ AP-T &347s AED2S 2 kg 07 (m

= olil)al di 3.1,
zﬂﬁgg%Dl(i%uzﬁg-g'-%%@qﬁe% ?)E;%’hﬁ%-%’-&%%’-dl ToohaliedfRIn- 34 (m, 1H); 7.45
(5. b BBITARS &7 (6 4687 Fhiitol by BEDitoded dkdastribed in

Intermediate 14. Purification by column chromatography with silica gel

' ith ethyl agetate/n-hex :6) gave the title compound (1.249,
Img?pﬁ/o%&aaggoil.%'11-%%%’?%5&!5%i%b%ﬁ%b‘)z.’iﬂ@-‘l‘?%z(m!‘%ﬂ?thOXY)hexyll
anyneg-bnsiaxyetny Boedglzs2tHiaMg 3,86 (t, Jf.frp-12.9 Hz, 2H);

A O2-3dNfiom o hiehrdiiat@ 2 me kH); J &3+ ( ntermedia
acl aé&aagﬁj{'vsgro-Z-g,fg,enyue%%ex{% %ptﬁi@or@@ghé%éﬁaﬁg@ A wes
Intermediate 83 (4.5 0 15 &' BFoiy B the! Bri-auteb: dbscmbderswvas stired at
FOqMte PHREAE 3 PRI AticTHBY Satent v oreatoasa Pyt thewilisadd@kessure.
Puefiestgnviiheeiinhosesiridissangsiic &f und (1.629,
gs43%0) as gl 1HNM (2%}0 fls\/lﬁsln-lz @3’2:@%*?&5@%%%%%@@55 to
=6.6 Hz, J2=1.6'HZ, ; 2,64 \t, J=6. , RS , . ; T0-2-
I126.6 HZ J2=1.6 HS"2H): 28331, J=6 B HSNBMYE B (R R-G0(Ri2:ctilypro-2
PRaNgiEtO RN ITNPIZ | 2M0TaKD LS 0B (oin22) H5- 67 518750k oil
T8IV:HB4m, SH). Intermediate 85, 3,3-Difluorohept-6-en-1-y1
2,2-difluoro-2-phenylethyl ether 25 To a cooled solution of Intermediate 84
(1.6 g, 10 mmol) in methylene chloride (8 mL) was added EAST (4.70 mi.
EWRE#O\)’:- THE Ykt ESii2-difinsdcoveimightesh dGharglluntigsqgon. The

hydrogeetRagtEoRyd RSkt I TRgibyiene chloride (50 mL), washed with
cool water (25 mL) and saturated solution of sodium bicarbonate (2 x 25

mL), dried (Na2S04), and the salvent removed under redyged, pressure.
The residue was purified b 1ga gel using
ethyl acetate/n-hexane (frogm 1:8 to 1:6) as eluent. The fitle compound

was obtained (600 mg, 21% i

as| il.

o)

Obtained from intermediate 73 (110 g, 2.0 mmol) by the procedure described in
Example 5. The resuiting oil was purified by column chromatography with silica gel eiuting
with methylene chioride/methanol (85:5) to give the titie compound (0.50 g, 54%) as oit.

'H-NMR (300 MHz, dimethylsulfoxide-D6): 1.15-1.35 (m, 5H); 1.40-1.50 (m, 3H); 1.55-
1.85 (m, 2H); 2.80-3.02 (m, 6H): 3.88-3.98 (m, 2H); 5.35-5.45 (m, 1H); 6.55 (d, J=9.4 Hz,

1H), 7.00 (d, J=7.7 Hz, 1H); 7.15 (d, J=7.4 Hz, 1H); 7.45-7.62 (m, 5H); 8.26 (d, J=9.6Hz
1H).

intermediate 74. (1 R)-Z-{[4,4-Diﬂuoro-G-(4-phenyl butoxy)hexyljamino}-1 -(2,2-
dimethyl-4H-1 ,3-benzodioxin-6-yl)ethanol
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11-1-NMR (300 MHz, CI3CD): 1.80-1.94 (m, 2H); 2,08-2,24 (im, 4H); 3.71
(t, J=6.5 Hz, 2H); 3.85(t, J,-.H=13.0 Hz, 2H); 4.97-5.06(m, 2H); 5.70-5.81
(m, 1H) 7.44-7.50(m, 5H). 35Intermediate 86.
6-(2,2-Difluoro-2-phenylethoxy)-4,4-difluorohexanal 75 Obtained from
Intermediate 85 (OM g, 2.7 mmol) by the procedure described in
Intermediate 17. Purification by column chromatography with silica gel

Elotirgavitoretybacedniein:hexape (1 BBgaNR h@nHt%% SIRRRANA 0548 Doty .

wePgs o s WE SO ) f L LTED

Intgrrmdyaggénng)ntg POMROURH Wﬁ%eﬁbh’iéumé%‘?z g, 60%) as oil and was used in
the( Rgx® sfém- (At Zo i fluever Buphestidethoxy)-4,4-difluorohexyljamino}-1-
(2,2-dimethy1-41-3-1,3-benzodioxin-6-yhethanol Obtained from
Intermediate 86 (0.49 g, 1.66 mmol) and (R)-2-amino-1-(2,2-dimethyl- 10
EXAYRLE bz o i I sl thRIft g x4 rh Sty thutoRyyetylamdosltiney droxy-
etlidserbgdroxynietiigppéadi8. The title compound was obtained (0.50 g,
83%) as oil and was used in the next step without further purification.

Example 17.
0 o
yliaminol-1-

(R)-4-(2-{f6-(2,2-Diquro-’%-phenﬁ/ ethoxy)-4,4-difluo
15hydroxygthy o@ yd xmeﬂ?yltiéhéntd tained Trem intermediate 87
(0.50¢g,1.0 mmoh-by the procedure described in 20 Example 1.

Purification by column chromatography with silica gel, eluting with
methylene chloride/methanol/ammonium hydroxide (from 200:2D:1 to

M)@&V@&&W&H@A« 041 0.83 mmol) by the procedure deseribed in
u n |etho 4- uorohexy amino)-1-h droxye%fﬁ
SR qrit kAR ) ‘ﬂffé TAT e kN rodoe e e
Comwn (@c’sby i‘@@)@sggl(m 49) 2.03-2.18 (in, 29); 2.58-2.79 (m, 4H);
IBNTAR ({305 OB 212D 3 4.4 03 =413, 34185, 28 (‘}nzﬁiﬁ 6‘?)61 4H);
9 7 8.0 Hz 1H) 6.9 B
éa%%” i ﬁ%‘@iﬁoﬁ% 2%@%&% e i, it 28 ki,
1 ﬁ@ml{&ﬁo@hw@i@ﬁsibh@w%dwamazé2-7 26 (m, 5H); 8.34 (bs, 1H),
MS (M+): 451,

intermediate 75. 3-Oxo-3-phenylpropy! acetate
To a solution of 3-chioro-1-phenylpropan-1-one (1.0 g, 5.93 mmol) in acetic acid (8

mL) was added sodium acetate (2.43 g, 29.7 mmol) and potassium iodide (100 mg). The
mixture was heated in a sealed tube at 130°C overnight. After cooling, the reaction was
diluted with water (20 mL) and extracted with methylene chioride (3 x 20 mL). The
combined organic extracts were washed with water (2 x 50 mL), saturated solution of
sodium bicarbonate (2 x 50 mL) and brine (20 mL), dried (Na,SO,), and the soivent
removed under reduced pressure. The title compound was obtained (1.0 g, 88%) as an
orange solid.

'H-NMR (300 MHz, Cl,CD): 2.03 (s, 3H); 3.32 (t, =6.0 Hz, 2H); 4.52 (t, J=6.0 Hz, 2H);
7.40-7.63 (m, 3H), 7.89-8.02 (m, 2H).

MS (M+): 192.

Intermediate 76. 3,3-Difluoro-3-phenyipropy! acetate
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30To a solution of benzaldehyde (3.01 g, 28 mmol) in anhydrous
tetrahydrofuran (BO mL) was added zinc (2.4 g, 36 mmol). The mixture
was heated at 75C under inert atmosphere and ethyl
2-bromo-2,2-difluoroacetate (4.4 mi.., 34 mmol) was slowly added. The
mixture was heated under the sarie conditions for 2 hours. After cooling,
2N hydrochloric acid (25 mL) was added until the complete consumption

Gbunszeaciageisn hef SoivRRh¥RGReSresnoyegd u%gerg.%ucmifswrebés(z_
jop was dissolyed in ethyl ether (150 76 mL) and washe
A L AT A28 (RIS il i soRALRYTTh b a-iderorer
trifhesdidecdimpting etbe Tonenptie: (@AMpounTBVEB MbtRiBadifd i839%3188 overnight
il j J en Wwithout further puyrification.
o R 80 1 ol o Do A e MR W e
chigrides (1, M) iapdgthes, apfurated sykdignofisodipe chadaontte) (703TL] wds(uided
VB’S'I-BlONV:l‘ErmMiMMB% iy lextracted r\]/vithI met?yéeneh chklaride (3 x 20 mL). The
~di =3 i I loylioxy}-3-phe ropanoate To a
o e I Gl Ao oo e
SONRIY repAKRIEH"FY. ARy SBRPESS?R, TTUAiRaH TS i ecoDIEL) ¢hOiartgrabiy with
siieRogetuetbivaytiatn cheudstes iy dbbial 2fRONE e DI 4088 YiTEdhe e
cotBEGRANEARETISR gg%r%cﬂgeagi{oom temperature for 1 hour anc? 0
' ' hyl iodi

minutes. Then, me € was added (17.5 mL, 280 mmol) and the
MAHE ARG YHRAERHY sk EoRtRIChETBI5T nuRENIER Ntinutes. FReZH):

7. phed{ wmaskliminated under reduced pressure. The crude was treated
with water (200 15 mL) and extracted with ethyl acetate (3 x 100 mL).
The combined organic phase was washed with brine (2 x 100 mL), dried

Intaqnsdiate) 7 it reensirsaraIEteduced pressure. Purification
By aoéumrtﬂwﬂma(mgmﬁbwwii’b ailisg @ff.ﬁ%’%@ Wi%%h%wlm mL) was gdded a
. . re n-hexape tq 1:9) gave the title compoun
so}?g%%é?%&m.q%p&ﬁmﬁgﬁ@% I\Wﬁ%‘f &gﬁg_rrfg@@t (POF=-tempgsature for
2 hguss. The @UgR yeaction wag=tilutad AvitHN 0BT (tihriBKHEORLE. SrikBed with
wal=(8.8 Bz MLthind. 3R-Hydébémer Beibnignmadiate 9di¥lso,)

) Y and the solvent
sdlifl -3- Y. noate .. To a solution of IntermedldteréQ ?g?) g,
e oo TESOATeL) N S AR AR PP Gedes s, =
orange HhaNd MRt EssB hesIRstister ithat furthen mokcatioe. mixture was

ReatbtRa3DR0AHNdRODRT Btospherefor 430aursster copling dhe o

g

sHgolvent was removed under reduced pressure. Purification by column
chromatography with silica gel eluting with ethyl acetatein-hexane (1:8)
gave the title compound (2.2 g, 42%) as oil. 1H-1?IMR (300

InththizdGiRCB) 51826n{bhbxy1 1 A2t A38HdnyRidpPedidz. 2H) 4.24 (a,
Obtained from Intermediate 77 (0.41 g, 0.83 mmol) by the procedure described in
Intermediate 69. The resulting oil was purified by column chromatography with silica gel
eluting with n-hexane/ethyl acetate (from pure n-hexane to 9:1) to give the fitie compound
(0.85 g of 66% purity, 64%) as oil.
'H-NMR (300 MHz, Cl;CD): 1.42-1.47 (m, 4H); 1.81-1.89 (m, 4H); 2.46-2.51 (m, 2H)
3.32-3.43 (m, 4H); 3.54 (t, J=6.0 Hz, 2H): 7.42-7.47 (m, 5H).

'

intermediate 79. (R,S)—3-[6-(3,3-Diﬂuoro-3-phenyipropoxy)hexyl]-5-(2,2-dimethyl-4H-
1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one

Obtained from intermediate 78 (0.85 g, of 66% purity, 1.86 mmol) and intermediate 51
(0.93 g, 3.72 mmol) by the procedure described in intermediate 38. Purification by column
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30J=7.1 Hz, 2H); 7.24-7.33 (m, 5H). Intermediate 91.
2,2-Difluoro-3-phenylpropan-1 -01 To a cooled solution of Intermediate
90 (2.2 g, 10.3 mmol) in methanol (30 mi..) was added sodium
borohydride (1.94 g, 51 mmol). The mixture was stirred at 5C for 20 77
mL) and the solvents reduced und8r reduced pressure. The residue was
dissolved in ethyl acetate (50 mL) and washed with brine (2 x 25 mL),

claveetGyaBBOMilh ailtaagneaningtath RElisASREPYEelM@ From pure n-hexane to

. r ith sili el ing with ethyl acetate/n-hexane 1:5
1'3121\5/% the tit‘ﬁlegcggrnr)f\égﬁ%dd@%%gg%&o 8%6il. 5H-NMR (300 MHz, CI3CD):
1,878 (30 MHzs GLOR): HE35:589An21811)3 634t SHEHRH) 48 . @7 786 (Ha, 2H),
35pip datermedias 2, 6=@.r@m@wb%@@ﬁw@-ﬁﬂﬁﬂ?ﬁ%&' SIReTs 37.5 43
y

ined.from | ediat 0.75 g, 4,36 mmal) by the procedure
S L P (R g Bt e R g
R Qwrtt)aﬁﬁél eluting with n- hexane/ethyl acetate (from pure n-hexane to
40;1) gave the title compound (0.53 g, 36%) as oil. 1H-NMR (300 MHz,

; 1.40- . 1.57-1.68 (m, 2H): 1.83-1.94 (m, 2H); 3.23 (t,
A TR AT bl ot preangtimantbuseony
elhyl) &k {BydsasymethpimiensB-phenylpropoxy)hexyl)-5-(2,2-dimethyl-41-1-

113-benzodioxin-6-y1)-1,3-oxazolidin-2-one  Obtained from Intermediate
92 (0.53 g, 1.58 mmol) and Intermediate 51(0.38 g, 4.5Z% mmol) by the
procedure de duiafe-35" Rurfligs

< &

Obtained from intermediate 79 (0.44 g, 1.0 mmol) by the procedures described in
intermediate 36 and Example 1. The resulting oil was purified by semi-preparative HPLC
to give the title compound (44 mg, 10%) as oil.

"H-NMR (300 MHz, Cl,CD): 1.22-1.66 (m, 8H); 1.87-2.03 (m, 4H); 2.40-2.54 (m, 4H);
3.28-3.38 (m, 2H); 3.50-3.56 (m, 2H); 4.49 (bs, 2H); 4.83 (bs, 1H);, 6.68-6.89 (m, 1H);
6.91-6.93 (m, 1H); 7.01 (bs, 1H); 7.38-7.49 (m, 5H).

MS (M+); 437,

Intermediate 80. Allyl 2,2-difluoro-2-phenylethyl ether
Obtained from Intermediate 6 (10.0 g, 63 mmol) and allyl bromide (6.5 mL, 76 mmol)
by the procedure described in Intermediate 11. Purification by column chromatography
with silica gel eluting with methylene chioride gave the title compound (11.2 g, 89%) as oil.
'H-NMR (400 MHz, CI,CD): 3.76-3.90 (m, 2H); 3.98-4.12 (m, 2H); 5.14-5.32 (m, 2H)
5.70-5.90 (m, 1H); 7.35-7.59 (m, 5H).

1

Intermediate 81. 3~(2,2-Difluoro-2-phenylethoxy)propan-1-ol

Obtained from Intermediate 80 (10.6 g, 53 mmol) by the procedure described in
Intermediate 12. Purification by column chromatography with silica gel eluting with ethyl
acetate/n-hexane (from 1:4 to pure ethyl acetate) gave the title compound (10.7 g, 96%)
as oil.

'H-NMR (200 MHz, Cl,.CD): 1.80 (qt, J=5.8 Hz, 2H), 3.66-3.73 (m, 4H); 3.86 (t, Je
#=12.9 Hz, 2H), 7.43-7.54 (m, 5H).
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70chromatography with silica gel eluting with n-hexane/ethyl acetate (from
5:1 to 1:1) gave the title compound (0.309, 39%) as oail. 11-I-NMR
(300 MHz, CI3CD): 1.33-1.44 (m, 4H); 1.52-1.67 (m, 4H); 1.54 (s, 61-1);
3.23 (t, J=16.8 Hz, 2H); 3.31-3.52 (in, 7H); 3.87 (t, J=8.0 Hz, 1H); 4.84 (s,
2H); 5.40 (t, J=8.0 Hz,  1H); 6.82 (d. J=8.5 Hz, 1H); 7.01 (s, 1H); 7.12
(dd, J1=8.5 Hz, J2=1.9 Hz, 1H): 7.27-7.33 25(m, 5H). MS (M+): 503.
Example 18. '

IntéRnSadt620163(B 2 BtHRI-3-BREIRIRAG B XK IRMIN0)-1-hydroxy
%g%lﬁ-m%roxgpeth{l henol, hydrochloride 30 \ ==rOH HO \c2C:CO)
REHIROA T I FREGRE 55 (36 g, 6.00HRbIPI GRo RERRERmEsSerged i

Intgyoreckiieratéd Bbtifjahionhlbyiccaltim Ochnothptemasiirredtatsinemgel eluting with

melBRRTENSROER LB Sud BE-SUNGR 188 Bhiemgyad under reduced

ressure, Purjfication by column chromatography with silica gel eluting
TR SN i th o (B - 4261 bl QRUea(RR i=15.3 Hz.
2HEGBPdURERD himy, 2EDY8)48s7diB (m, 5H);19-TNM R=(3® 684y 1HH, CI3CD):
1.21-1.44 (m, 4H); 1.48-1.68 (m. 4H); 2.66-2,76 (m, 4H); 53.21 (t,
JF.H=16.5 Hz, 2H): 3.41-3.50 (m, 4H); 4.58 (bs, 8H); 6.72 (d, J.7.7 Hz,
mtiﬂ)?%‘.%}g-aé:%((rﬁ)ﬁﬁ??% Sy pthexy hers-8rany3-e87 Pharmaceutical
Obmipesifions intermediate 82 (1.86 g, 8.7 mmol) by the procedure described in

Intermediate 14. Purification by column chromatography with silica gel eluting with ethy!
acetate/n-hexane (1:6) gave the title compound (1.24 g, 53%) as oil.

'H-NMR (200 MHz, CI,CD): 1.46-1.88 (m, 4H); 2.06-2.20 (m, 2H); 3.63-3.83 (m, 3H);
3.86 (t Jry=12.9 Hz, 2H); 4.92-5.07 (m, 2H); 5.75-5.92 (m, 1H); 7.43-7.55 (m, 5H).

intermediate 84. 1-(2,2-Difluoro-2-phenyiethoxy)hept-6-en-3-one

Obtained from intermediate 83 (4.3 g, 15.8 mmol) by the procedure described in
Intermediate 13. Purification by column chromatography with silica gel eluting with ethyl
acetate/n-hexane (1:5) gave the title compound (1.82 g, 43%) as oil.

"H-NMR (200 MHz, Cl,CD); 2.25-2.34 (m, 2H), 2.48 (di, J1=6.6 Hz, J2=1.6 Hz, 2H);
2.84 {t J=6.0 Hz, 2H); 3.81 (t, J=6.0 Hz, 2H); 3.87 (t, J=+=13.3 Hz, 2H); 4.94-5.06 (m,
2H); 5.67-5.87 (m, 1H); 7.41-7.52 (m, 5H).

intermediate 85. 3,3-Difluorohept-6-en-1-yl 2,2-difluoro-2-phenylethyl ether

To a cooled solution of intermediate 84 (1.6 g, 10 mmol) in methylene chioride (8 mL)
was added DAST (4.70 ml, 40 mmol). The mixture was stirred overnight at 40°C and
under argon. The crude reaction was diluted with methylene chioride (50 mL), washed
with cool water (25 mL) and saturated solution of sodium bicarbonate (2 x 25 mL.), dried
(Na,S0,), and the solvent removed under reduced pressure. The residue was purified Dy
column chromatography on silica gel using ethyl acetate/n-hexane (from 1:8 to 1:8) as
eluent. The title compound was obtained (600 mg, 21%) as oil.

'H-NMR (300 MHz, Cl,CD): 1.80-1.94 (m, 2H); 2.08-2.24 (m, 4H); 3.71 (t, J=6.5 Hz,
2H); 3.85 (t, Jr+=13.0 Hz, 2H); 4.97-5.06 (m, 2H); 5.70-5.81 (m, 1H) 7.44-7.50 (m, 5H).

Intermediate 86. 6-(2,2-Difiuoro-2-phenylethoxy)-4,4-diflucrohexanal
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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

in the art of pharmacy. All methods include the step of bringing the active

ingredient(s) into association with the carrier. In general the formulations

are prepared by uniformly and inti?r?ately bringing into association 15the

active ingredient with liquid carriers or finely divided solid carriers or both

&lethea fibmetassaeyinbgENMIEE @roﬂwqgiﬁé? the fﬂ;@%ﬁﬁé@ﬁ%%@@ﬂbea in

iQRS n uitable for gral administration may

e et an i 3 LALYER S ARy DI P Lnis ey
ac@@ﬁ?ﬁ?r{}ﬁ’éaaepﬁ'b@e@é%m%éﬂmﬁﬂ@{%@ achblisgaitiient: as a

PEVIHAR mo@rm&w,esxsas)a Z0BOTY ma@qsegmstoybm@?q@%?wﬂhauﬂe% Hz,
ulsion or a
2@3?%(] glﬁ-qw 2Ig7 4%1\7(9% e%cetl\/e r'éejé}z( fﬁ@\y also be presented

as a bolus, electuary or paste. 25A syrup formulatlon will generally consist

‘“mﬂ"afm’“Dmm‘ﬁqmtml-mﬂhemmﬂfoﬁ@wa BB FBERLRR o)1
(2 Qxé‘img jﬁlﬁ-ﬁfg \}\)/%ggg Eolk W nﬁ)"q g ny?erlne or water with flavouring or
agen pOS

colourin ere the Co |on Is in the form of a tablet, any

SPRiRRg émén@&wqﬁu@ﬁuéﬁlﬁ%@d‘G@&dnmp@pmmg%%dnﬁmmwatmmemyx-
4Hviay-benpckiEBamgtiemer sueh carress Iﬁﬁ%ﬂetﬂv%eeﬁ!woﬂﬁa@é&nbed in

t stearic acid, starc e and sucrose, A tablet
mtrr%ﬁf %e%ng%ae yaéié)gm%rné quOnI%C S'\Férsr’lo% Regﬁo??%ﬁaﬁg RSl igseised in

the, AeKSERMitkREiene! PiffRtassed tablets may be prepared by

compressing in a suitable machine the active ingredient in a free-flowing

uch a ules, ona mlx d 35with a binder,
EJQ@‘P %n‘iﬁlne tadpﬂ,g %ﬁl%ncatlrﬂ’é) e q&%ngx ﬁ’éﬂéﬂéﬁﬁﬁ’%’@ﬂk"‘f’@"} -
hmm&%’Mﬁﬁéfﬁ’?ﬁ%W?haﬂéwmouIdlng in a swtable machine a

mixture of the powdered compgund mms;ene WI'[ n inert liquid diluent.

The tablets may optlog Qd»QDngL ay be formulated so
as to provide slow or co d release of the ¢ F

Obtained from Intermediate 87 (0.50 g, 1.0 mmol) by the procedure described in
Example 1. Purification by column chromatography with silica gel, eluting with methylene
chloride/methanol/ammonium hydroxide (from 200:20:1 to 150:20:1) gave (R)-4-(2-{6-
(2,2-difluoro-z-phenylethoxy)-4,4-diﬂuorohexyl)aminoH~hydroxyethyl)—2»(hydroxymethyl)
phenol (0.12 g, 26% overall yield) as oil.

'H-NMR (300 MHz, CI,CD): 1.58-1.90 (m, 4H); 2.03-2.18 (m, 2H); 2.58-2.79 (m, 4H):
3.70 (t, J=6.3 Hz, 2H); 3.84 (t, Jr.x=13.3 Hz, 2H): 4.28 (bs, 4H); 4.55-4.59 (m, 1H); 4.69
(s, 2H); 6.78 (d, J=B.0 Hz, 1H); 6.95 (s, 1H); 7.05 (d, J=8.0 Hz, 1H); 7.32-7.50 {m, 5H).

MS (M+): 459,

intermediate 88. Ethyl 2,2-difluoro-3-hydroxy-3-phenylpropanoate

To a solution of benzaldehyde (3.0 g, 28 mmol) in anhydrous tetrahydrofuran (80 mL)
was added zinc (2.4 g, 36 mmol). The mixture was heated at 75°C under inert atmosphere
and ethyl 2-bromo-2,2-difluoroacetate (4.4 mL, 34 mmol) was slowly added. The mixture
was heated under the same conditions for 2 hours. After cooling, 2N hydrochloric acid (25
mL) was added until the complete consumption of unreacted zinc. The solvent was

removed under reduced pressure. The crude reaction was dissolved in ethyl ether (150
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5active ingredient therein. Where the composition is in the form of a

capsule, any routine 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 10used for preparifg dispersions or suspensions may be

considered, for example aqueous gums, celluloses, silicates or oils, and
migrerfoipRPiag inaselt IRe Cahsy Q I compasitions for
relpRicAL delivery to th Iginﬁ%gﬁrﬂ%lation Lﬁ‘%,%?g\ﬁgﬁ"p g’éggrb?gggé%eegdumper

capsules and cartite SBPRGHRA MR RPIFMNISHIE b RSBs) e Riowxeiasie was
usghinriaeeeR s Sianidivofoifyfive useriicatioihaler or insufflator. Formulations

] [ W X for inhalagiqn compo of the
dreuRyHeoaRiRIcAdIdsh TIXAor iip afign DL AR compoing 1 1 i

in ion,and a syitable powder base (carrier 'substance) s
Zggr\éseg)rgﬁé’dEFé"b—f%iZtgée‘fé'&%fgrréH?? Badiftédpsdidor cartridge may
generally contain between 2eg and 150 gig of each therapeutically active
Infegrediah!. Adternetivply. she AetiNRIRARAIRRL IR TS, Presepted
pr§O¥vigha%t excipients. Packaging of the ormqlllg?ﬁﬁcr#gf %’%‘SEQBPQ%&'ER&PV’
B or multi-dose delivery. In the case of multi- dose delivery, the

fopracatitiancahl iterprediatet8Be( argnetenetdn HSEmBINY BOWERFIBNBIRH ) was
daeg thus glassificdd rQups; ing se, (b),multiple unit
a gildEa BRABURS (@ﬁlﬁa@%) il ﬂl}gﬁjy MsiflRfe Carbon

dic %osaﬁagd lgc) multi dose devices. For inhalers of t
Joses havd egr?rgl\f@@%g@%?“fﬁ@?ﬁ%@ﬁﬁﬁﬂ&ﬁéﬂ@ﬂd@ﬁammmd at room
teWﬁ@M@ef%dSUWﬂmgmaﬁmteapwm-n%ﬁﬁpﬁd@&%é%gee@‘{?ﬂgr% 380

HeNAHHRIQLEOMA inserted into a receptacle area of the
Z;inhpe%ler. N xt,l tf?e 3%(%&@%45%% ﬁego%enr?g'gnc?ﬁé)rea‘ Al Rind piirgigs. The

COHNYASISUBO RS HRRE "BHUFR P aress rte Thsphadsryvair eatadnvithpasisr (200
mith@ugptrstedpsititeity pavetiste ¢BLATDDENL)OTHE HsEBMAE SARRBWASL: was

d frati f centrifugal f
S ST R e e greares

during inhalati
IS NG Hﬂ’i‘&?&f’%\g% RISy coreassesriig withheiinhagsi isintupssiny ethyl
acrizifisdrirgalitrepwyingSatietcars WevenhiohiscameRAHes ghakgans o
bR-sliiyHoandHLIEIRRSAMSAQL SAme Ratgts, 80 3H); 4.33 (g, J=7.1 Hz, 2H):

6.97 (dd, Jyrpy=16.5 Hz, J,=8.0 Hz, 1H): 7.38-7.44 (m, 5H).

intermediate 90. Ethyl 2,2-difluoro-3-phenyipropanoate

To a solution of Intermediate 89 (8.0 g, 25 mmol) in dioxane (100 mL) were added
diphenylphospine oxide (5.0 g, 25 mmol) and tert-buty! peroxide (2.0 mL, 11 mmol). The
mixture was heated at 110°C under inert atmosphere for 48 hours. After cooling, the
solvent was removed under reduced pressure. Purification by column chromatography
with silica gel eluting with ethyl acetate/n-hexane (1:8) gave the title compound (2.2 g,
42%) as oil.

"H-NMR (300 MHz, CICD): 1.26 (t, J=7.1 Hz, 3H); 3.38 (i, Jry=16.3 Hz, 2H); 4.24 (
J=7.1 Hz, 2H); 7.24-7.33 (m, 5H).

g,

intermediate 91. 2,2-Difluoro-3-phenylpropan-1-o}
To a cooled solution of Intermediate 90 (2.2 g, 10.3 mmol) in methanol (30 mL) was
added sodium borohydride (1.94 g, 51 mmol). The mixture was stirred at 5°C for 20

minutes and at reom temperature for 2 hours. To the crude reaction was added water (1
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Other drawbacks related to the use of hard gelatine capsules for
inhalation 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 5 relative humidity,
which causes fragmentation or indénture, and (c) possible inhalation of
capsule fragments. Moreover, for a number of capsule inhalers,

mineatpleteiexiseiaceashesnaarerer@ & Niglsey tea\!ﬁajsgq?s?s)divse%Zethyl

inhalers have a magazine from which individual capsules ca
ac%%?r%%ge%rl‘jc? c? A Fesgg?}vi\'r‘{‘ PR der ifPWReh e NaISR anene repitghatrated.
Puificasi g dyes e shrstietdarawity SA1081T5 gltbietinp pavletinhaletaaMe xane
1:3e)0b/thg mggﬁiﬁmw{quﬁ%)cg@gﬂbers that can be brought in line
i ' uit.for.dose_discharge (e. g. W091/02558 and GB
e S ol B 0 e St ether 125
Hzn&H) bliter isdAmrBHivhich have a limited number of unit doses in supply

on a 15disk or on a strip. Blister inhalers provide better moisture
nt than capsule inhalers. Access to the powder

: ”
In |s%i§;%}%%§é%$ &%&éﬁ%@f&%ﬁ%&%‘%@h%h@%h@%iI, or by peeling
Sbtriaasb femidntantirstate itter. Birip is.86edrinstandiel adistytaesROribed in

InternRBROBIOSeRiITARAE RC itis ipconvenient for the patient to
lace an empty strip. Therefore, such devices are oftendi )
nelSRIacE P &?19{99 s *%H& {&%Pacb e LhSﬁ’Ca %béil’ﬁ'l’égww n
t%‘n_e nCorporatag ok §'£ RY& SRR G herverhrjitle copgaond dbSaat 36%)
astfie strip and open the blister pockets. Multi-dose inhalers do not contain
PreNmrasoedabantites ofthe. payder fppmuladi T, sist of a
3§§I ti‘yely?gz] C Eha&l@ﬁ} ag(? ggg{@ﬁnéﬁiﬂﬁ? ?)%ﬁi%le%éﬁ&{t%%@ 2H);
“operatéd by tﬁé’% eﬁ%gf?l‘é%gﬂtgl'r’{?é? 8§a7r§9r?ﬂhi§|@-doses that are
isolated individually from the bulk of powder by volumetric displacement.
IntéAfiodREOSE MeSRYLBY PO exist. Including rqtatahle membranes
e Egaoo.ﬁgg’f R R e e e
’anﬁ%ﬁﬁ o[yt j1r§t‘8 IdImeRRE (e. g. EP 0166294; GB 302165159
ARiEing oo uePRdatd patdesle fistmads B WRBRANZEY @Ws ¢ 1.5

mrhalyingy candies-ydatahdayes o, fililr‘?dlwgng% gge?ggggu %%%gé%lgirdcolumn

oh thaeé?mulgi} do§e dﬁwces have measuring
67/68 P04 0 PGt FIGBRIMER Re oA Rib) esetateufrimrérttial 1:1) gave
the e sompelisgl {&8tgcé%inesaliime of powder from the container to a
dilNeTY Chaier of @baik canduit &, g, FP, 0505321, WO 92/04068 and
105 fin canduit @, Gy b Py Q3 ?ggéms o ot Ridion-23 (¢

- 592/04928. Reproducible dosé' measuring i
J Zé%c%%h%r%%ﬁfﬁ%%é@’i et HelicEs G Ha JhhideB4drmiiitmAOHAS/K8.0 Hz,
THE At godtbantimstatie ToW(propeties, Mecavse ilna/otthedose). 7 07.7.33
(mBegsuring cups or cavities is mostly under the influence of the force of
g{gvm/ﬂtsgg reloaded single dose and multiple unit dose inhalers, the
os«g measuring accuracy

Example 18, (R,S)—4-(2-{{6-(2,2-diﬁuoro—3-pheny!propoxy)hexy!}amino}-’i-hydroxy
ethyl}-2-(hydroxymethyl)phenol, hydrochioride

HO

RO\ / N\/‘\/\/\o/>(\©
F F

A solution of Intermediate 93 (30 mg, 0.06 mmol) in dioxane (1 ml) and concentrated

hydrochloric acid (0.1 mL) was stirred at room temperature for 2 hours. The solvent was
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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.
10Because the inspiratory air stream in multi-dose devices is often
straight across the dose measuring cavity, and because the massive and
rigid dose measuring systems of multi dose inhalers can not be agitated
by this inspiratory air stream, the powder mass is simply entrained from
re”ﬁﬁl CENREPLRRPHIRY RESERSRMENAHETPT IbEaIHEE GUMAG@RRgwh siica gel
elutiiCeitis euptbptive Seiaidasraitanelgifadion Mt ams g geceszatyie Homevaid (5
mgiM BSRCHcEy they are not always part of the inhaler design. Because of the
high number of doses in multi- dose devices, powder adhesion onto the
IHRMEO0 M. Gt At (8 AL g AoheriBn e S BB 4H)
3. 2hihinhizetBah o r2id)y Glan-Sléargdot)iHese (par&Hin BsTbei possibles, witnos e 3-
6.ARCHY the sesiual dgges in the device. Some multi dose inhalers
20have .dIS osable drug containers that can be replaced after the
WetPhumber of doses has been taken (e. g. WO 97/000703). For
such semi-permanent multi dose inhalers with disposable drug containers,
PhliiRAUEE N US IR AERRNt drug accumulation are even more strict.
25Apart from applications through dry powder inhalers the compositions of
the invention can be administered in aerosols which operate via propellant
Thg abesntadeytive dorsnafatiorsatiey] @tomitany beprdsiahieaphitiangsshge form and
[ ~acti ighypr r
mdY WU BHRGAIANIEARAGIING SHANB0GRR FARRGSREe L ARNIINpIGSRIS

. So that a mist of inhalable particles results. advantage of these
nclgfiRRRSR thaftRina e GFlive Puiariegielate anseeiatnn vkl srpended
gevsthl B8 Borabiationsises preraeedyyirethrioy exdiniretsly g Rgisktassociation
i SENEPHERG W PR AOR A e anaL Bt ARPCRIR Nper, 1

WO 97/12687, reference here ) e to the contents thereo
Ne&HERNe SHARGIBR SR YTt athfeitRiFg L éote Rl by inhalation may for
example be 35formulated as aqueous solutions or suspensions or as
SRR IR B A RS SEHUIE L PRCH SuiE R AR A MEIREE D 48R o
_inhaler, with the use of a suitable liquefied propellant. Aeroso
AR YRITC R BRAGRS s IRSRAD AT daRese e atanseh BIsAetRraTined
arsolntiontiesndotjes eTgrbdicontain trevastivegngesient £Sycandmcwi@igension in

arpéaf?&y@g‘ﬁq?}f&%raac‘r?oﬂ-léa[%%ﬂ@%:ﬁi&rQyéjsrgg.%w-'ﬁ\%v%%?ygqr‘%emuisi nora

chlorofluorocarbon or mixtures thereof, particularly uoroalkanes,
waleh R SRIR M tha ARt 7 DRGSR TR BaRbRopresented as a bolus,
elebtldoroteteathioroethane, especially 1,1, 1, 2-tetrafluoroethane, 1,1, 1,2,
3,3, 3-heptafluoro-n-propane or a mixture thereof. Carbon dioxide or other
suitable gas may also be used as propellant. The aerosol composition
A RYESPISEHA RN a5 s B itb ARy ERReraiR B ebiian ROfOR RaaRRmd or
sathinipidanisl waitidmioneximiie, athanthrasral GhGSIEGIptehadieviter with
flé9&WMB.§P90&Q§BB%B§n‘E9 ethanol. Pressurised formulations will generally

be retained in a canister

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 carriers inciude
magnesium stearate, talc, gelatine, acacia, stearic acid, starch, lactose and sucrose.

A tablet may be made by compression or moulding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine
the active ingredient in a free-flowing form such as a powder or granules, optionally mixed
with a binder, lubricant, inert diluent, lubricating, surface active or dispersing agent.
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(eg an aluminium canister) closed with a valve (eg a metering valve) and
fitted into an actuator provided with a mouthpiece. 15Medicaments for
administration by inhalation desirably have a controlled particle size. The
optimum patrticle size for inhalation into the bronchial system is usually
1-10u, preferably 2-5g, Particles hayving a size above 20u are generally
too large 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

Mmﬁmtmmmapeesmamd@uhmg aW LLARSHIEMANAE HENIAGre of the
OWI%@Q %ﬂ?e%gg *%ﬁ gr%? t?‘t"hqun hle\f ﬂ'@gégg%taﬂﬁéﬁ%laa?ny be

reproduci ty Wlt micronised powdersiisd
COﬁ&ﬁﬁﬁuﬁfyr&H@@(ﬁ@méeéemﬂﬁ%ﬁ@mémm@e Stowraproniedlied efficiencithe
aotiveliygr&pewdasrgampositions, the particles should be large while in the

inhaler, but small when discharged into the respiratory tract. Thus, an

excipient such as lactose or glucose is generally employed. The particle
Wagre terreengsiiirhisvnithesiaamyobe eapetiey rmteruiveretivapatiatied is suitable,
fomdmﬂ;memgwﬂalafﬁa@ﬂﬁt&&@dauﬁ@% A¥RRNJOe R CRIRNSAR %ﬁ%stﬁét

ill d] t ferabl t
o . S S A B Ao Pl eH Byl

uss@ mreraqﬁ@ar@aﬁm@m FHEReDSaNETBY peciatisidere teriryamieagueous

gubRNRIBSBaYsMpiles b ie w&e@mﬁap@ra{egm QRELIRLiRe Safsule
,I#) vggg\(rggm ol mera des JP d in W /32150. Canisters WI|| be fitted
o)

an actua Srs oS EO B BIENP IR u%bwﬂ?eat’earﬁﬁdsfﬂb%f@?'e
b%@éﬁa@%rﬁ}aml@a@mﬁd@@mﬁamoﬁ@deadaomefgeimmaalatmnsmr@dudh@fampre

laiieltde AomiAessiizad .SOMRASHIGNS b TR of ikl %@b%%nerally

Co%ltjésgensmn in an nert vinlc e ch as water %ﬁatlonall y in co ation’with

OWASr i 16r inh align of %ﬁ%’f‘?f’gﬁﬂ 1ErB1aRtian ARty Sviakiging

conventonal excipients

P%’éﬁﬁaaﬁ&cergébguyatﬁowngha;dammmﬁmame ellntioisdes efetred.
nasal pump. Typical dermal and transdermal formulations comprise a

£ %nventl nal agueous or non- achyeous vehicle, for example a crearn,
ac

OINtme ﬁc?ﬁ(g 8% Q8 FE AV FRIBIMD SIS St aRSd BRisecat grsich or
fhﬁﬂé@ﬁb’ﬁ&ﬁ‘é’. 4aRriowesiytiifdienaipesitine iflinelintrdaisroe) AE BOpresented
wisinpleisdablet, capsule or metered aerosol dose, so that the patient

may administer a single dose. Each dosage unit contains suitably from

1 ,ag to 100 p.g, and preferably from 5 ..tg to 501.1g 150f a 62-agonist
P agkagititnef tbetFrsrmiaistionay be suitable for unit dose or multi-dose delivery. in the

case of multi- dose delivery, the formulation can be pre-metered or metered in use. Dry

powder inhalers are thus classified into three groups: (a) single dose, (b) multiple unit
dose and (¢) multi dose devices.

For inhalers of the first type, single doses have been weighed by the manufacturer into
smali containers, which are mostly hard gelatine capsules. A capsule has to be taken from
a separate box or container and inserted intc a receptacie area of the inhaler. Next, the
capsule has to be opened or perforated with pins or cutting blades in order to aliow part of
the inspiratory air stream to pass through the capsule for powder entrainment or to
discharge the powder from the capsule through these perforations by means of centrifugal
force during inhalation. After inhalation, the emptied capsule has to be removed from the
inhaler again. Mostly, disassembiing of the inhaler is necessary for inserting and removing
the capsule, which is an operation that can be difficult and burdensome for some patients.
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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 exhigit the desired activity. Preferably, the
active ingredients are administered once or twice a day. 25The
compositions of the invention can optionally comprise one or more
additional active substances which are known to be useful in the treatment

Otistrreamwhanis relatortioriiesusshoh s DEstalint ipssI RTBICHMRIRIND Mders are

Y faol | Ichali [ f sujtable PDE4 |
@?ih?é?%???““éﬁ’%ﬁ%é’ e G T

OPFOINS ShPEEAHRY AR FFPRRHesAYR Reen pronser aseVisksibirantreme
relaliegewenidity hyticicthosetefrigmeiatatj oo Siuimiestreilenailasb Bsie @itiation of
' Y VASTE=FAe AN e}¥{gTaTgTR ylic acid,. ,
. %?Hé%ﬁg&?%g ,cloperr’?tf;(/}lf o%zx-nﬁ t%?e%{hg%%% 'rbﬁf?eﬁsd RERMRIEHS AERridpRhas
PeRR. (5! -ﬁféﬁoﬁoﬁ?ﬁﬁmﬁb&g{’ﬂ(4-fiuorobenzyl)-
5-hydroxy-1H-indol-3-y1]-2-oxoacetamide,
= AN(eR -2 if methyfiadenine,
Sﬁ%@%ﬂ%‘%ﬁ’?ﬂfﬁ8%%%1ﬁﬁ%ﬁiﬁ%ﬁ&“ﬁ%ﬁéﬂﬁz@%& 5V 0 84
IraREIPG R0 LR AASHURR ERAHERRS- B MR Ch RAFRFRLIND NS eNRIY Rgl ke pladeengo
dedisiepin-B(R py0pyrid iDet-capbokannisiers hav% r?vol\_/ing n%agazines with
Ca%o&r@ﬁgasguﬁéiﬁ?ﬁ]é g@ﬁ"%‘ﬁﬁ ﬁﬁlg%]n(?hgegwycgr%mp f)or dose discharge (e. g.
WO OB thE G2 ST TR cHemy ARG eSrp PR R uile unt dose nhalers
togatie iZhrbistaoinyatby) pyieimald b )irares Ausdamaihesysd PRRRtar3s
dis)ggp@pgg@%methoxyA-dlﬂuroromethoxyphenypcyclohexan1-one, cis
[4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol, ONO-6126
Bligfeu irfRelspirpioRea 2R Susird DofdesbR BERE AL IIREAMREHILS e

intlRivedindhe BET Ratgp qugg%%g ns.number W003/097613 and

PCT/EPO3/14722 and In the Spanisit patent Applicatdf riitslas the biister
foilopBBRRINg Ofidiexea Rl O SaR ANt Tsicbdserend dnated i eodisitittids
nuthbe ozt beec oant et ieibed buag i Msth PERiEMEENALAIRN: o replace an

reduo ne, Gi aflocart, defiazacort, halopredone
o H e L e e 3 BELSEae U Toefseiptin dos

YRR AMNTBIIRe thedeshnieuaiusrs i s pere ton iRiEp Ane cipenioeblister pockets.

olocortolone pivalate, 15rnethylprednisolone aceponate, dexamethasone
e e oh Al eis e ALaSs BT Brutaton
They consist of a relatively large container and a dose measuring principle that has to be
operated by the patient. The container bears multiple doses that are isolated individually
from the bulk of powder by volumetric displacement. Various dose measuring principles
exist, including rotatable membranes (e. g. EP0069715) or disks (e. g. GB 2041763: EP
0424790; DE 4239402 and EP 0674533), rotatable cylinders (e. g. EP 0166294; GB
2165159 and WO 92/09322) and rotatable frustums (e. g. WO 82/00771), all having
cavities which have to be filled with powder from the container. Other multi dose devices
have measuring slides (e. g.US 5201308 and WO 97/00703) or measuring plungers with a
Jocal or circumferential recess to displace a certain volume of powder from the container

to a delivery chamber or an air conduit e. g. EP 0505321, WO 92/04068 and WO
82/04928.
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methylprednisolone suleptanate, mometasone furoate, rimexolone,

prednisolone farnesylate, ciclesonide, deprodone propionate, fluticasone

propionate, halobetasol propionate, loteprednol etabonate,

betamethasone butyrate propionate, flunisolide, 20prednisone,

dexamethasone sodium phosphatg, triamcinolone, betamethasone 17-

valerate, betamethasone, betamethasone dipropionate, hydrocortisone

acetate, hydrocortisone sodium succinate, prednisolone sodium

phosphate and hydrocortisone probutate. 25Examples of suitable M3
R@maggnﬁsmyéanﬁeh_mjhﬂggi@idbaﬁeaﬁdﬁ? wm&ﬂﬁ@%mmp@os%gﬁﬁﬁéﬁéﬁﬂﬁces.

0Xi s, flutropiy S, ipratropium salts, _

o B R U B s ring o
th%g%gs_ﬁwmfg, gp@%@_caviﬁes is mostly under the influence of the force of gravity.

Fahienytetsitoty ldbs@Ssphenaipleropy dyst-areriabinkcder? felaingusaitscy
ank€srotugivity can be quarantsed by the manyactyrer, MK dese iaelrs o
othg|ihansl. 525-centaip 8 mMueh BigParoymherRfinrseascuhBmagithesidmber of
haedifgStoneihyl Bdazalioysielans bjast-3-y1 ester salts (DAU-5684),
3-(4-Benzylpiperazin-l-y0-1-cyclobutyl-1-hydroxy-1- phenylpropan-2-one
(NPC-14695), N-0-(6-Aminopyridin-2-ylmethyDpiperidin-4-y1)-2(R)-
Bgaaysgithirons Piratang @ GHERR) IR ZoHiciese deyitrsriylaftenatnidsni 3cios1BE Xose
me48yring cavity, a?]d because the massive arﬁd Irri]gid dlosga me_g_suring s sterr]ns ofl multi
Y BLU N P ARy Y B s boweP et ' oy

enigY)ee ers Pan AAMY- RYE iils 9e-pogiaraeatinn- 8- petatesry Giing ihericinggl ) - 2-
85 phenylacetamide (J-104129),

[4-(2-Amipoe iperidin-1-yI]-2(R)-13,3- , .

cH AT USRS LRI B, e vt v
areEgh lyvogoRATH pf the inhaler design. Because of the high number of doses in muilti-
dd&ysiokexyperedeydnireiidiariiRivimetdisanamay istiavicaramoyimeth

- - 1 Ilpropionamide (Banyu CPTP), .
s RO AT AR MU CEL ) coin ot e pars st
PW&Wlé[é@!ogﬁam%vq\)aizqga@;dymm(@aabmme@Jnhaners
hdyEBspOdaRSdMeralrsaPEddInat can be replgcged after i(]helpéescribegd number of
dds -(2- -9,9-dimethy1-3-oxe-9-

' %%%r%ég é%g%y igoé%%%@m%ﬁor O seml-germanent multi dose

'“V§E§Mﬁbﬁ@ﬁ9ﬁﬁ@ﬂiGW@W)EF}@EQ-WWGWV@EWS to prevent drug accumulation

axasharaaigiieyclo[3.3.1.0"2,41nonane salts,
7-hydroxy-7,9,9-trimethy1-3-oxa-9- azoniatricyclo[3.3.1.0*2,41nonane

9-methyl-9H-fluorene-9-carboxylic acid ester salts, all 100f them optionally
ARFTHETorPREFafiRTe tateyaBdy, RrvtieenAtioneesohpisiantereneiovsrdiod can
bmammémrmihem;@m%t_ ]aal Ud’%@ﬁg %T@bgfatr?edises orb  means of so-called

-compatible acid addition sajts. Among the salts
o R Al Rl A5 el therpretae apravec
undsT high BFRBIHERIBM 8T BBinhvéinheinbiraRebisies ezt itthBhtredtmmeng@bf these
amp&mwwdﬂsmaesbdwﬁ@wf_ nltaﬂ?:?és%? @érbﬁe%?ﬁﬁél@ﬁmsﬁeﬁﬁé \ilﬁth.h _
ve a beneficial effect, for e asthma, acute or chronic

L B b o L C P UTRBRAl DhGo e o1 1 e
arcg:bp[gr)a_t)onal Patent Application No. WO 97/12687, reference here being made to the

contents thereof.

Spray compositions for topical delivery to the lung by inhalation may for exampie be

formulated as agueous solutions or suspensions or as aerosols delivered from
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20The active compounds in the combination, i.e. the 132-agonist of the
invention and the PDE4 inhibitors, corticosteroids or glucocorticoicls
and/or anticholinergics may be administered together in the same
pharmaceutical composition or in different compositions intended for
separate, simultaneous, concomitgnt or sequential administration by the
same or a different route. 25 It is contemplated that all active agents
would be administered at the same time, or very close in time.

PreRRIBERiDRRIS oPCB R TRRIATRE 08 B ntiera N theiveernbarinitablediguefied
praptiian(shéatesiindhpaiaionO s inanotbehRaRNaRiea9Be AHVG SR BAYL:

' ' e_other.(s) onc ily, either at the same time
oA o oot o ot U o i Popelemuonyracs 2
flupEacarRpb CaRYErReRs SREYEIRIRY cAIPrefuREoeRibRE SO Ur b thekesf, toartinarly
hyatofhersaientisne. Brekenakiyiiablonstivwie, ansimrengcrsaiarahly albasiiesa.
inistete n ixture. 86, powder i ers, however,
RS SMUIP e £ ARA E0 oY S

y
or AsPHEABdRRERIR KEAERP R Siyer RiovBasBistle T asaMareRise e applieativopsliant.

form, especially in the therapy of obstructive lung diseases or for the
. 5Additional spitable carriers, for formulations, of the

Th%?t?\% %g%w%ﬁr%g@gﬂ e%r?rgécel%l? P#\treer?t%rnmc noBio hGaRa ARG eeR!
formiatinn GeiRIaR® PRICIAVDITTha sHEsEh 2o UFd Mants eppieicattit\bHianitsis.
anﬂ:léﬂéaﬁe%ﬂgwﬂh&d Pr@s;@@ﬂﬁ- fEﬁﬁ‘tmlU@M%i ms@néégnilfieﬁ RABR!RS: canister

: ntativ rmaceutical compositions of the invention.
S DO T (L B 5,0 TRUR RO RS ERE v 2
aceigiApaMees Wil @imewWRREeR5 g Sodium chloride

Medicaments for administration by inhalation desirably have a controlled particle size. The
optimum particle size for inhalation into the bronchial system is usually 1-10p, preferably
2-5u. Particles having a size above 20y are generally too large 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 particles should be large while in the inhaler, but small when
discharged into the respiratory tract. Thus, an excipient such as tactose 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 crystaliine 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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2,0 g, Methyl paraben 0,1 g Granulated sugar 25 g Sorbitol (70%
solution) 111 g Veegum K log Flavoring ' 0,02 g Dye 0,5 mg Distilled
water g.s. to 100 mL 87 Formulation Example 2 (Hard gelatine capsule
for oral administration)

83

Typical compositions for nasal delivery include those mentioned above for inhalation and
further include non-pressurized compositions in the form of a solution or suspension in an
inert vehicle such as water optionally in combination with conventional excipients such as
buffers, anti-microbials, tonicity modifying agents and viscosity modifying agents which
may be administered by nasal pump.

Typical dermal and transdermal formulations comprise a conventional aqueous or non-

aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a

‘medicated plaster, patch or membrane.

Preferably the composition is in unit dosage form, for example a tablet, capsule or
metered aerosol dose, so that the patient may administer a single dose.

Each dosage unit contains suitably from 1 pg to 100 pg, and preferably from 5 ug to 50 pg
of a B2-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 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 aclivity. Preferably, the active ingredients are administered once or twice a
day.

The compositions of the invention can optionally comprise one or more additiona! 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 suitabie PDE4 inhibitors that can be combined with B2-agonists are
denbufyliine, rolipram, cipamfyliine, arofyliine, filaminast, piclamilast, mesopram,
drotaverine hydrochloride, lirimilast, roflumilast, cilomilast, 6-[2-(3 4-
Diethoxyphenyl)thiazol-4-yllpyridine-2-carboxylic acid, (R)-(+)-4-{2-(3-Cyclopentyloxy-4-
methoxyphenyl}-2-phenylethyljpyridine, N-(3,5-Dichloro-4-pyridinyl)-2-[1-(4-fluorobenzyl)-
S-hydroxy-1H-indol-3-yl}-2-oxoacetamide, 8-(2-Fiuorobenzyl)-N6-methyi-2-

(trifluoromethyljadenine, N-(3,5-Dichloro-4-pyridinyl)-8-methoxyquinoline-5-carboxamide,
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Ingredient Amount Active Compound 1 mg Lactose 150 mg Magnesium
stearate 3 mg Formulation Example 3 (Gelatin cartridge for inhalation) 5 1
Ingredient Amount Active Compound (micronized) 0,2 mg Lactose 25 mg
Formulation Example 4 (Formulation for inhalation with a DPI)

84

N-[9-Methyl-4-oxo-1-phenyt-3 4,6, 7-tetrahydropyrrolo]3,2, 1-jk][1 4lbenzodiazepin-3(R)-
ylipyridine-4-carboxamide, 3-[3-(Cyclopentyloxy)-4-methoxybenzyl}-6-(ethylamino)-8-
isopropyl-3H-purine hydrochioride, 4-[8,7-Diethoxy-2,3-bis(hydroxymethyijnaphthalen-1-
yl}-1-(2-methoxyethyl)pyridin-2(1H)-one, 2-carbomethoxy-4-cyano-4-(3-
cyclopropyimethoxy-4-difiuroromethoxyphenylcyciohexant-one, cis [4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol, ONO-6126 (Eur Respir J
2003, 22(Supp!. 45): Abst 2557) and the compounds claimed in the PCT patent

applications number WO03/097613 and PCT/EP03/14722 and in the Spanish patent
application number P200302613.

Examples of suitable corticosteroids and glucocorticoids that can be combined with p2-
agonists are predniscione, methylprednisolone, dexamethasone, nafiocort, deflazacort,
halopredone acetate, budesonide, beclomethasone dipropionate, hydrocortisone,
triamcinoione acetonide, fluocinolone acetonide, fluccinonide, clocortolone pivalate,
methylprednisolone aceponate, dexamethasone paimitoate, tipredane, hydrocortisone
aceponate, prednicarbate, alclometasone dipropionate, halometasone,
methylprednisolone suleptanate, mometasone furoate, rimexolone, prednisolone
farnesylate, ciclesonide, deprodone propionate, fluticasone propionate, halobetaso!
propionate, loteprednol etabonate, betamethasone butyrate propionate, flunisofide,
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 (antichofinergics) that can be combined with p2-
agonists are tiotropium salts, oxitropium salts, flutropium salts, ipratropium salts,
glycopyrronium salts, trospium salts, revatropate, espatropate, 3-{2-Hydroxy-2,2-bis(2-
thienyl)acetoxy]-1-(3-phenoxypropy!}-1-azoniabicyclo[2.2. 2]octane salts, 1-(2-
Phenyiethyt)-3—(9H~xanthen—Q-yicarbonytoxy}-1-azoniabicycio{z.2.2}0ctane salts, 2-0%0-
1,2,3 4-tetrahydroquinazoline-3-carboxylic acid endo-8-methyl-8-azabicycio[3.2.1joct-3-yI
ester salts (DAU-5884), 3-(4-Benzytpiperazin-1-y()-1-cyciobuty$-1-hydroxy-1-
phenylpropan-2-one (NPC-14685), N-[1—(6-Aminopyridin-z-yimethyl)pipeﬁdin-4-yl}—2(R)-
[3,3-difluoro-1(R)-cyclopentyl}-2-hydroxy-2-phenylacetamide (J-104135), 2(R)-
CycIopentyf-z-hydroxy-N-ﬁ—{4(5)-methylhexyl]piperidin-4-y(]—2-phenylacetamide (J-
106366), 2(R)-Cyclopentyl-2-hydroxy-N-[1 -(4-methyi-3-pentenyl)-4-piperidinyl}-2-
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Ingredient Amount Active Compound (micronized) 15 mg Lactose , 3000
mg 10Formulation Example 5 (Formulation for a MD!) 88 Biological
Assays The compounds of this invention, and their
pharmaceutically-acceptable salts, exhibit biological activity and are useful
for medical treatment. The ability &f a compound to bind 5to the p
adrenergic receptors, as well as its selectivity, agonist potency, and

t trat ts A to E bel b
R A e B o SR Ry o o2 e
difiuonecueiapentdrthierfic- B/ 2 hevyistimor BinditRpis 2505 F4ie S ER2 Gifl-[ 1
(C%Bﬂﬁg‘fﬁﬁﬁnﬁﬁ%’?ﬂfmwtmﬁﬁé@ P EREHEE 43
et hedos Gt a%awéafav&gﬁ@% ey esstisaie
(3-zapicygio] B pGinedtt Feu)S2pityagszeieh (Renhb ZHn3RM 0518/ ICBwIGH 333, Sviekdk's
org g%@@@%mx%wﬁd%%c%@ )18 @BAIeR WO 1d4nM

3HC3P12177 (Amersham ang rent concentrations of the test
a2 AL h QN Bt 250 A SRR S et
oxgmmeylpymﬁa&eﬁﬁmh*inma% salts, 7-hydroxy-7,9,9-trimethyl-3-oxa-0-

azoniatricyclo[3.3.1.0*2,4*Jnonane 9-methyl-8H-fluorene-9-carboxylic acid ester salts, all
of them optionally in the form of their racemates, 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 B2-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
compositions intended for separate, simultaneous, concomitant or sequential
administration by the same or a different route.

It is contemplated that all active agents would be administered at the same time, or very
close in time. Alternatively, one or two actives could be taken in the morning and the other
(s) later in the day. Or in another scenario, one or two actives could be taken twice daily
and the other (s) once daily, either at the same time as one of the twice-a-day dosing
occurred, or separately. Preferably at least two, and more preferably all, of the actives

would be taken together at the same time. Preferably, at least two, and more preferably all
actives would be administered as an admixture.

The active substance compositions according to the invention are preferably administered
in the form of compositions for inhalation delivered with the help of inhalers, especially dry
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20PEI. Non specific binding was measured in the presence of 1pM
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 TrisIFICI 50mM pH=7.4. The affinity of each
test compound to the receptor wass determined by using at least six
different concentrations ran in duplicate. ICso values were obtained by

SAS E lified ds of th
o R O i el S ol S2Pmsior

He@ﬁw@\mﬁvé“ﬁaaﬁnl@fowweﬁ)pqmoséweptamsodﬁsw Bréfemedrapydivatiengiem,
esﬁeb?alﬁreﬁ‘ﬂﬁ%ﬁawl6906§$@&|V§%W%@§%P(&Rﬁé‘?@§%w?ﬁﬂma
SK-N-MC neurotumor cells from the American Type Culture Collection
were used as the source of 113 receptor. The cells were grown, and the
Adg} “ﬁti es pre aredffo owing.the methods described in P.K. Curran and
A ERARAR, lﬁm‘S %{ngf"&@%8”%?%&%%@“?6‘?%%8V@@@&We as
*ﬂvaéﬁaﬂ@@ﬂrbﬁfeun@mﬂﬁmmgbi|Ebﬂ@mleamm$mmmaaaeamrf@@mtme
Edmmwb@@&umﬁammﬁﬁsb@ma&amaWCEB&W R0 t@% ino

exdol e q}: yie binding to fn, membranes were incubated with
??353-55 WL %ﬁ‘fﬁ%iﬁmﬁ?}raﬁiﬂe@m@mmmm (afll
antagonist) in 50mM 10HEFES, 4mM MgClz and 0.4% bovine serum
FortuTon. Blmpie {assayshiisRioand different concentrations of the test
compounds. The final volume of the assay was 250p1. Non specific
binding was defined by 100pM aIprenoIoI The samples were incubated 90

In ﬁ%ues atr30Cwittrshaking—i5The bindingreactions-were-terminated-by
HiBUABh through Whatman GF/C niR®nes, prewet in assay buffer at

AN

ACH¥R&<OMRAUNN| each of 50 mM THi&/AEl and 4mM MgCI2 pH 7.4, and the

rachoactivityretained-in-the-filters-measured—20The affinity of each test

D). L i
4\., Ublllg a BRANDEM=-24-harvester—Fhe-filters-were-washed three |

C"‘é‘éﬁﬁb@)und to the receptor was detéidrgned by using at least eight different

concentrations-ran-in r‘lllhllr‘nfn G50 values. were ohtained by non-linear

Sorigredidwiteising SAS. Exempllflecﬁdbmpounds of this invention were
—found-to-have ICso.values mare than 1200 riM for i33 receptor, 25 TEST

MethPetsatrenation of agonist activitypanget and offset on
electrically-stimulated guinea-pig trachea Preparation of isolated trachea

Grstritated sugar 25¢g —}
Sorbitol (70% solution) 11g |
Veegum K —1,0g

Flavoring 002¢g

Dye 0,5 mg

Distilled water g.s.t0 100 mL
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30 Adult, male guinea pigs (400-5009) were killed by a blow to the head

with subsequent exsanguinafions

, and tracheas were excised and placed

in Krebs solution in a Petri dish. 90 The adherent connective tissue was
dissected away and the lumen gently flushed with Krebs solution. Each
trachea was dissected into rings ggntaining 3-4 cartilage bands and the
rings opened to form strips by cutting through the cartilage on the side
opposite to the smooth muscle band. A long, cotton thread was attached
Fofégﬁ{%t'eﬁl%ﬁa@lﬁ%ﬁ‘@rgrﬁ?la?'?ﬁé@%‘ﬁ)f%Péﬂé@ﬁ?ﬁé‘fﬁf@'ﬁhe strain gauge,

and a cotton loop to the other end for anchoring the tissue in the

superfusion chamher containing

8uM indomethacin. Bipolar platinum

ingtedtemtles were positioned in par

ActOE [esitfifgalrstimulation Electrical
delivered as sguare wave pulses

alehviiit and in close proximity to the
hen left for one hour to stabilize.

stimglation (Coleman & Niels, 1989) was
of 10-second trains every 2 minutes at a

Laeggyency of 5SHz and a duration qf@@m&. In each experiment, the voltage
was chosen following construction of a voltage-dependent 15response

MESHEETFRRI3rAR V and selecting 3

maximal dose within 10-15% of

4R

the maximum response. To establish & baseline, trachea strips were

stimulated for a urn of 20 minutes (10 peaks) at this Supramaximal
voltage. Tissue superfusion The superfusion apparatus employed in these

Fampiation REeRRYS BdeR diserliilop favintaRtietoleman & Niels, 1989).

Preparations were mounted unde

r a resting tension of 1g. For the entire

duration of the experiment trachea strips were superfused at a rate of 2m1

ingrigwiemith oxygenated (5% CO2 in

Druci preparation

AR dtebs Hertseleit solution at 37C.

Stock drug sojutions were prepared by dissolving the

AGRBIBRHMEAR WHRIniRIeP

k solutiogsy

e then diluted in Krebs Henseleit

solution to prepare different concentration ranges per 30 each compound.

L&HoRetermination of adonist activity,A

ist activity was determined by

sequentially infusing increasing cancentrations of drug prepared in the

Krebs solution during 30 minutes.

The magnitude of each response was

Formulation Example 4 (Formulation for inhalation with a DP)

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-heptaflucro-n-propane

g.s. to 200 ml
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measured and expressed as a percentage of inhibition over the
electrically-induced contractile response. Potency values for the
I3-adrenoceptor agonists were expressed in absolute terms (concentration
required to induce a 50% inhibition, EC50). Determination of onset of
action 10The time to reach a 50%xonset of action (T50 onset) is defined
as the time spanning from drug agonist administration to 50% attainment
Big e {nﬁ%num response at an EC50 drug concentration. The time to reach
AU GM&et of action (Trn") is defined as the time spanning from
15drug agonist administration to attainment of a 100% of the maximum
response at an EC50 concentration of drug. Determination of offset of
Thaction@0dh ef tihieinegeslion) aftstieofmetiaadautefiestesthsdisarselapand
bioftBal AR AN RS PRI (DAL FRL 8L G AN 0 ping
recovery. In the same experiment, offset of action was also ex ressed as
to PRRAEBRIgg S GRSy AR RIbRh it TBieeivhy. daryiatpaiansty aticshinghsic
actvitg ol ibiedevosngeated sisihg e 4BV ANE ColIe ek tas e b ABIS:R35MIng
ot@?%tgﬁg}oa%%‘cﬁ/gﬁéﬁhaﬁ_m nM with more than 500 minutes as time to

50 % recovery. TE §Oﬁ—||stamine-induced bronchospasm in conscious

guinea pigs 92 Test compounds and products The test compounds were

dissolved in distilled water. Some of them need to be dissolved 5using
TEBFoA polyethylene glycol 309. Histamine HCI was supplied by Sigma

Hlff?\gﬂ%'ﬂlrg%%?c 81 and 82 Receptor Binding Assays

The study of binding to human adrenergic 81 and B2 receptors was performed using

commercial membranes prepared from Sf9 celis where they are overexpressed (Perkin
Elmer).

The membrane suspensions (16 pg/well for B1 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 *H-
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%
PE! Non specific binding was measured in the presence of 1uM propanolol. incubation
was for 80 minutes at room temperature and with gentle shaking. The binding reactions
were terminated by filtration and washing with 2.5 volumes of Tris/HC! 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.

Exemplified compounds of this invention were found to have 1Cs, values less than 25 niv

for B2 receptor and more than 140 nM for B1 receptor

TESTB

Human Adrenergic B3 Receptor Binding Assay
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and dissolved in distilled water. Experimental procedure 10Male
guinea-pigs (325-4509) were suppiied by Harlan (Netherlands), and
maintained at a constant temperature of 222 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 prmga A minimum of 5 days acclimatization
period was left before animals were dosed with test compounds. The
animals were fasted for 18 hours before the experiment with water ad
15libitum. Five animals per session were placed in a methactylate box
Me(a‘l:?r)éaéé@?%Q(i)igéd/%ﬁhs ' ma:%ﬁcgv%m%) E@?%@%QQBWFE’?%E%W”?%%
r , Somerset, ..The test compounds (E2-adrenergic
o T TRt £ g e TR o0 LB e o, and e
megHtieepRRISBASH &N hE mrihv090esg/ipedHitRdf. TOTarBMdfirHafahtest,

CefOSPRYINDsAETBNISHLEEA, 250 ug/mlof histamine were nebulized during
30 s to induce a bronchospasm. The animals were observed during 5
TherApsag safedisesmpieilad iniths raitiorsdcbtiddatitn elapseduiromarized as

follo@lENRISBRLIQAID égﬂi%%%@@%WJ@@@@%%&@Q%W@W%&%QS%%, for

activit uration of action and calculations For each freatment a
o o i
g

Selgeve Rt 10918 /22N AGRUPIRIAPET Brairsaatnlas daliféte?t using
["“fHednsuentnindoloh (Amers el dobRSRdEPEIA0T 1 (3 Aft Antdoxid®® 50mM

HEWRS! @ HNAVZCIDMAS Y B ORS SAHP SR (B & QS@%S#%@SSQJO
di\‘{érSt ronchgs asm |ip the animals of control group, a dst': time elapsed to
TSt brOREH ?g'agﬁn" P SAMArEgEed PRI TR eidhsraray Werrsau.
Nogspreifisopicding atisndefised dyuEiaghh Sréncite The k argrehesprssiub 234400
miftedeP CNRHIgkaRifgr compounds administered 5 minutes or 180 min
before histamine challenge and were named EC50 at 5 min and EC50 at
180 min, respectively.
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. ICs, values were obtained by non-linear

regression using SAS. Exemplified compounds of this invention were found to have ICs0
values more than 1200 nM for B3 receptor.

TESTC

Determination of agonist activity, onset and offset on electrically-stimulated guinea-
pig trachea

Preparation of isolated trachea sirip

Adult, male guinea pigs (400-500g) were killed by a biow to the head with subsequent
exsanguinations, and tracheas were excised and placed in Krebs solution in a Petri dish,
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Duration of action of test compounds was determined by the ratio E050 5
min/ EC50 180 5min. The compounds exhibiting a ratio EC505 min/
E050180 min below 100 were considered long-acting. Exemplified
compounds of this invention show long duration of action. 10 TEST E
Acetylcholine-induced bronchocosstriction in guinea pig Test compounds
and products 15The test compounds were dissolved in distilled water.
Thesa(‘) e of thm nied to be dissplved ugi&%a m gmum of 10% )
NIRRT St AR JERR R ¥ FA% 106 J5nen asneidivbeaadl
KrehseeisioanBagis Seihad inasadinsesisitinin rifgperitaimitgl Hrocartiage 2aridaind

he G a1 8368 Q. EHERA ' i
t emw?ﬁg?r?(?d at zadc r%s%?r?ﬁ? rﬁfer%?ﬂfgg)fy é@%&?ﬂ H‘%@ﬁ%&%ﬁf%ﬁ%m

SMOoH] SUUSPO B 1o SRR OF NS AR MrasiAfiAch s R Asings &t RgReERd hthe
strip derratiasemdfidmtih draingaloprandA outtemloop o She ayiseaeckinmtizationng
theRBEO8 Ware lefbbelfersh anindsr MR etaMindeshed Samaung I)éﬁiﬂﬁm

| %nimals were fasted 18 hours before the experiment with water ad libitum.
R P AR R S B RS W AL BP32 RISKIEU MY o i peBsegiissus.
Tissyrsseesetvsolefivioroueheuatedthiviineaqueous solutions using a Devilbiss
nebuliser (Model Ultraneb 2000, 30Somerset, PA, SA). A mixture of gases
(002=5%, 02=21%, N2=74%) was flown through the nebulise.r at 3
Eide iR RIS Rebuiiser was connected to a methacrylate box 94

Electrical stimulation (Coleman & Nials, 1989) was delivered as square wave pulses of
10-second trains every 2 minutes at a frequency of 5Hz and a duration of 0. 1ms. In each
experiment, the voltage was chosen following construction of a voltage-dependent
response curve from 8-16 V and selecting a supramaximal dose within 10-15% of the
maximum response. To establish a baseline, trachea strips were stimulated for a
minimum of 20 minutes (10 peaks) at this supramaximal voltage.

Tissue superfusion

The superfusion apparatus employed in these experiments has been described previously
(Coleman & Nials, 1989). Preparations were mounted under a resting tension of 1g. For
the entire duration of the experiment trachea strips were superfused at a rate of 2mi min™!
with oxygenated (5% CO, in O,) Krebs Henseleit solution at 37°C.

Drug preparation

Stock drug solutions were prepared by dissolving the compounds in water. Stock solutions

were then diluted in Krebs Henseleit solution to prepare different concentration ranges per
each compound.
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(17x17x25 cm) where the animals were placed one per session. Every
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 nebulised). 5Aerosol concentrations between 0.1
and 300 pg/m1 of the compoundswere administered. The
bronchoprotective effects of test compounds were evaluated one hour or
D ettgvrenmgtlfonug Jours nggﬁ-qose with a Mumed PR 800 sygtem. [?etermination
‘T{‘WWT(%TOWOQE&WEE#EYU and calculations 10The 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
Agomifit@cityvihe dsiegivatdity seasartile thfesP@inereasidiine nceisiativos thieirug
preRRFk PG ENAE8s IHBHLIOHIRNYSIO WRSHIOHE thagraRo Hidsth Wl hse was
pol e%[p lene catheter (Portex Ldiﬁto a;}lrhow_an intravenous bolus of
R AT BRG0PSR o TR IR RSP R e Ddrechy
contrastin rasieeskaRdidheyblsiodse sise feades cnestst eedrintoviden ey dyaeein
, ~ i . ith a teflon tube
abga%}%%%ﬁr%éé%%a%@%\r? guﬁ%?fcﬁ%gﬁ%%gi@m% %Lgeﬁiagj&r?ﬁ g the airflow.
Animal was ventilated using an Ugo Basile pump, with a volume of 10
ml/kg at a rate of 60 breaths/min. The transpulmonary pressure was
“rReasgred- WiMEN @s¥igR8geal cannula (Venocath-14, 20 Venisystems)
eqt cQ fr HOnce the cannulations were completed
T e et e e R Snat S e eagve o
drygReeRiShagrpuirtsin Pl iattaiasphthaimaxmke saresaswishan thesaige
cofgdhiB=0 mL/cm H20 for compliance and within the range of 0.1-0.199 cm
H20/mL per second for lung resistance (RD. 25The bronchocoprotective
effect of inhaled compounds was determined with the concentration of the
test compound causing a 50 % of inhibition of pronchoconstriction (EC50)
T e B SRR S50 RO DR 8P 5T v BB Paiish
dragp FoRBis el o po thaltaistarg #heetiith dibevienindor stimorsfeagttomECs,
coRBebtkaid B irdy compound of formula (1):

Determination of offset of action

The time to 50% offset of action is defined as the time elapsed from the end of drug
administration to attainment of 50% relaxation recovery.

In the same experiment, offset of action was also expressed as the percentage of
recovery reached 8h after drug administration.

Exemplified compounds of this invention that were tested in this assay show ECs; values
less than 10 nM with more than 500 minutes as time to 50 % recovery.

TESTD

Histamine-induced bronchospasm in conscious guinea pigs
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5 wherein: Rl is a group selected from -CH20H, -NHC(0)H and R2is a
hydrogen atom; or ID RI 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 Rl and the carbon atom is bound to the carbon
atom in the phenyl ring holding R, R3 is selected from hydrogen and
halogen atoms or groups selected from -SO-R5, - 302-R5, -NH-CO-NH2,
-CO-NH2, hydantoino, C14alkyl, Okaalkoxy and -SO2NR5R6 15 R4 is
selected from hydrogen atoms, halogen atoms and C14alkyl groups R5
Teé?c%&héﬁdgﬂr%rﬁ%ﬁté:m cycloalkyl R6 is independently selected from
ydrogen atoms an 4alkyl groups n, p and g are independently O,
1,2,30r4 mand s areindependently 0, 1,2 0r 320ris 0, 1 or 2 with
the ?rovisos that: at least one of m and ris not 0 the sum n+m+p+q+r+s
Thedest gogpeundswars gissaveddnsdintiligarwatas. Some obtans B8d to be dissolved
using 10% polyethylene glycol 300. Histamine HCI was supplied by Sigma (code H 7250)
and dissolved in distilled water.

Experimental procedure

Male guinea-pigs (325-450g) were supplied by Harlan (Netherlands), and maintained at a
constant temperature of 2212 °C, humidity 40-70% with 10 cycles of room air per hour.
They were illuminated with artificial light in 12 hour cycies (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 for 18 hours before the experiment with water ad
libitum.

Five animals per session were placed in a methacrylate box (47x27x27 cm) which was
connected to an ultrasonic nebuliser (Devilbiss Ultraneb 2000, Somerset, PA, USA). The
test compounds (2-adrenergic agonists) were administered by aerosol during 30
seconds at concentrations between 0.1 and 1000 pg/ml. Either 5 or 180 min after test
compounds administration, 250 ug/ml of histamine were nebulized during 30 s to induce a
bronchospasm. The animals were observed during 5 minutes after histamine

administration and the time elapsed from administration to first bronchospasm was
recorded.

Determination of activity, duration of action and calculations

For each treatment and dosage the percentage of delay of bronchospasm was calculated
using the following formula: % delay bronchospasm = [(t'- t) / ({ma - )] x 100, Where tyay =
maximum observation time (5 min), t=time elapsed to first bronchospasm in the animals
of control group, and t'= time elapsed to first bronchospasm in compound-treated animats.
The ECs, was defined as the concentration dose causing a 50 % delay of bronchospasm.
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or a pharmaceutically-acceptable salt, solvate or stereoisomer thereof. 2.
A compound according to claim 1 wherein at least one of mand r is 1.
303. A compound according to claim 2 wherein the sum m+ris 1.
MCSLLP 96 4. A compound according to any preceding claim wherein the
sum n+m+p+q+r+sis 8, 9 or 10. §3 A compound according to any
preceding claim wherein the sum g+r+s is 2, 3 or 4. 6, A compound
according to any preceding claim wherein s is an integer selected from 0
An Baeh Wap CaledaRbih GoseratisReninistesrsce aiing tesedm Bihevaibefiaes sum
histarhinéSchalient® alld 1o MpaEH & B4LCAT 8ifthianamCRracesting:clalapudessin
the sum g+sis 1, 2, 3 or 4. 9. A compound according to any preceding
claim wherein R3 is a hydrogen atom, a halogen atom or a methyl group.

und accordln to cla 9.wherein R3 is a chlorine
DR S b BRSO AT Blie SR cron g 160
minmigte FogeRKNABGEKDIbir® enfsdia fCascordi i tdl 8hniorbelodin §vedna
condiier&indré dstmdydrogen atom. 13. A compound according to anyone

of claims 1 to 11 wherein R4 is a chlorine atom. 14. A compound
according to claim 1 selected from the group consisting of: 25 (R.

o2 Do LY e lam 1oL ydrony-ethy 2

TESTE

Acetylcholine-induced bronchoconstriction in guinea pig

Test compounds and products

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 (450-800g) were supplied by Harlan (Netherlands), and maintained at a
constant temperature of 2242 °C, humidity 40-70% with 10 cycles of room air per hour.
They were llluminated 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.

Guinea pigs were exposed to an aerosol of a test compound or vehicle. These aerosols
were generated from aqueous solutions using a Devilbiss nebuliser (Model Ultraneb 2000,
Somerset, PA, SA). A mixture of gases (CO;=5%, 0,=21%, N,=74%) was flown through
the nebuliser at 3 L/minute. This nebuliser was connected to a methacrylate box
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(R,S)-4-(24[6-(2,2-Difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-
2- (hydroxy methyl)phenol 30 97 16. A pharmaceutical composition
comprising a therapeutically effective amount of a compound according to
anyone of claims 1 to 14 and a pharmaceutically acceptable carrier. 517.
The pharmaceutical composition ¢f claim 16, wherein the composition
further comprises a therapeutically effective amount of one or more other
therapeutic agents. 18. The pharmaceutical composition of claim 17

U7ghereP e Bie iR ripaltiveay BIRCRI PR AR SERNBI EXRUHEIRB Rk rgic

reragjead, iotre: BOH4r mlmt’atcmf 10 rﬁ&u@%eﬂﬂ%asmmwetﬁlgahémﬁcﬁmgﬁd 5 minutes

iR iagmanane aamaaln 1 ioeisl e semasailon

formulated or administ atlon y | ation Acom

comprising a compound according to anyone of claims 1 to 14 and 150ne

or more other therapeutic agents. 21. The combination of claim 20
Aelipsarepicpriiativas Privwasatié arkPRsa/thAicosramRh U BEEhAsiniaisRsed.
Thagﬁmcmpao%atﬁé lﬂi@&t&Qﬁ 1B Arid B ereasi GaEaRMAMBIYP AR four
hog ‘E"g%%t]dgga]wx in Gtr‘g@%g gtlsease or condition associated with p

renergic receptor act|V|ty inamammal. 23. A compound according
to claim 22 wherein the disease or condition is selected from the group
conS|st|ng of pulmonary dlsease pre term labor, glaucoma,
euaBRAIC RIaTieRpRISieCiiva @lzaciindieied alippsinflammation. 24. A

Treom ound accordin wherein the Imo ary disease is
R LRSI 5SS o

M@smpoiarina 8o aingte) arndaserstroriing (1.65 npixgie anarurfeottiterdke.

Afteedicamaed faripaliathdediseaseeRl HRNAIRRAS IR RS A dBas A0 The

. cl?lms 2210 24 .

jugtlar vein was isolated and cannulated with a polyethylene catheter (Portex Ld.) to aflow

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 mlfkg at a rate of 60 breaths/min. The
transpuimonary pressure was measured with an esophageal cannuta (Venocath-14,
Venisystems) connected to Ceiesco transducer. Once the cannulations were completed a
Mumed pulmonary measurement computer program enabled the collection of puimonary
values. The baseline values were within the range of 0.3-0.9 mLicm H,0 for compliance

and within the range of 0.1-0.188 cm H,O/mL per second for lung resistance (R,).

The bronchocoprotective effect of inhaled compounds was determined with the
concentration of the {est compound causing a 50 % of inhibition of bronchoconstriction
(ECso) induced by acetyicholine at 30 pg/kg iv

Determination of duration of action

Exemplified compounds of this invention show long duration of action.
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CLAIMS

1. A compound of formula (I):

2
R OH H F F
1
* n m p
HO (1)

wherein:
e R'is a group selected from —CH,OH, -NHC(O)H and

¢ R?is a hydrogen atom; or

e 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

e R®is selected from hydrogen and halogen atoms or groups selected from -SO-R®, -
SO,-R®, -NH-CO-NH,, -CO-NH,, hydantoino, C1alkyl, Csalkoxy and -SO,NR°R®

o R*is selected from hydrogen atoms, halogen atoms and C_salkyl groups

e R%is a Cy.4alkyl group or Cs cycloalkyl

R® is independently selected from hydrogen atoms and Cj.salkyl groups

n, p and q are independently 0, 1, 2, 3or 4

m and s are independently 0, 1, 2 or 3
ris0,1or2

with the provisos that:

o atleast one of mandrisnot0
e the sum n+m+p+g+r+sis 7, 8,9, 10, 11,12 or 13
¢ thesumag+tr+sis2,3,4,50r6
or a pharmaceutically-acceptable salt, solvate or stereocisomer thereof.

2. A compound according to claim 1 wherein at least one of m and ris 1.

3. A compound according to claim 2 wherein the sum m+r is 1.
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4. A compound according to any preceding claim wherein the sum n+m+p+g+r+s is 8,
9 or 10.

5. A compound according to any preceding claim wherein the sum g+r+sis 2, 3 or 4.

6. A compound according to any preceding claim wherein s is an integer selected from
0and 1.

7. A compound according to any preceding claim wherein the sum n+p is 4, 5 or 6.
8. A compound according to any preceding claim wherein the sum g+sis 1, 2, 3 or 4.

9. A compound according to any preceding claim wherein R®is a hydrogen atom, a

halogen atom or a methyl group.
10. A compound according to claim 9 wherein R®is a chlorine or fluorine atom.
11. A compound according to claim 9 wherein R®is a methyl group.
12. A compound according to any preceding claim wherein R* is a hydrogen atom.
13. A compound according to anyone of claims 1 to 11 wherein R* is a chlorine atom.
14. A compound according to claim 1 selected from the group consisting of:
(R, S)-4-(2-{[6-(2,2-Difluoro-4-phenylbutoxy)hexyllamino}-1-hydroxy-ethyl)-2-
(hydroxymethyl)phenol

(R, S)-4-(2-{[6-(2,2-Difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-2-
(hydroxymethylyphenol

15. A compound according to any one of claims 1 to 14 for use in the treatment of the

human or animal body.
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16. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to anyone of claims 1 to 14 and a pharmaceutically acceptable

carrier.

17. The pharmaceutical composition of claim 16, wherein the composition further

comprises a therapeutically effective amount of one or more other therapeutic agents.

18. The pharmaceutical composition of claim 17 wherein the other therapeutic agent is

a corticosteroid, an antichlolinergic agent, or a PDE4 inhibitor

19. The pharmaceutical composition according to anyone of claims 16 to 18, wherein

the composition is formulated for administration by inhalation.

20. A combination comprising a compound according to anyone of claims 1 to 14 and

one or more other therapeutic agents.

21. The combination of claim 20 wherein the other therapeutic agent is a corticosteroid,

an antichlolinergic agent, or a PDE4 inhibitor.

22. A compound as defined in any one of claims 1 to 14 for use in treating a disease or

condition associated with /3 2 adrenergic receptor activity in a mammal.

23. A compound according to claim 22 wherein the disease or condition is selected
from the group consisting of pulmonary disease, pre-term labor, glaucoma,

neurological disorders, cardiac disorders, and inflammation.

24. A compound according to claim 23 wherein the pulmonary disease is asthma or

chronic obstructive pulmonary disease.

25. Use of a compound according to any one of claims 1 to 14 in the manufacture of a
medicament for treating a disease or condition as defined in any one of claims 22 to
24,




