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DERI VATI VES OF 4-(2- AM NO 1- HYDROXYETHYL) PHE

AGONI STS OF THE (32 ADRENERG C RECEPTCR FI EQ@M@‘ mmmmmm

I NVENTION 5 The present invention is direct

novel 02 adrenergic receptjor agonists. The.inventiséom*

is also directed to pharnmaceutical conpositions
conpri sing such conpounds, nethods of using such

- Dﬁgi%?ﬁ\?@é Or%. gi RAINGL ﬁ-fﬂfﬁt?x C}Bh%ﬁo‘ﬁ‘ Aé‘Aé’%NlOsTs OF THE

renergrc receptor rocesses an
i nt er nedi at es usefﬂZIADRENER@WE@@P‘EOBh compounds. 10
BACKGROUND OF THE | NVENTI ON (32 adrenergic receptor
agoni sts are recogni zed as effective drugs for the

re | monary di seases such as asthnma and

Hé#ﬂ@kﬁﬁﬁg&géwﬂﬁﬁve pul nonary di sease 15 (including
chronic bronchitis and enphysema). P2 adrenergic
receptor agonists are also wuseful for treating

Th? rgfésteﬁtr iménﬂgﬁ’ rs’dlrgét 5ol e aﬁﬁgﬁ e d@@ F&Qhﬂg%%&ﬁ C?Vs.s %F\éj Inventlon

i Ireatln neuro s a
is s diragtaddo p ﬁm@gemt@atﬁommeltlmlsm aucmmnweds methods of

usigtg %ldlé}yvfﬁnwuhas &)et{eta?blge S Qgsro%ﬁ?erd%& Sﬂf{qﬁ?&e? rec? Brl aectivity',

rrent agen 0SSEesSsS

ang prasaeses a@dl"ﬁermeallatqs usewsfet prepavihgosuch gompourds. of
action. Thus, there is a need for additional 02
adrenergi c receptor agonists having inproved

ti fer ents may possess, anong ot her
BA&%(MJ\N@:OF ?ﬁﬁ'ﬁrﬁ\é@gﬂoggt ency, selectivity, onset,
i nproved safety margins, inproved therapeutic w ndow
and/ or duration of action. 25 SUMWARY OF THE | NVENTI ON

BZTJa?edeFB{@chéﬁlBr Ropistogs r&ggﬁkeocmé{q@drg%?fgr {18 %?ﬁfkn{:@f

ad renergic recep tor agonli act i vi ty r di I ngly
PUlrRRIAEY qhgeaﬁp@wqmea; aétmmﬁma:rm ohstractve\naimdnery dideass i s

(m?l|u|81fl§ﬁﬁr‘6ﬂﬂ broHeh@E aﬁ&’éﬁﬂﬂll\ﬁeﬁ%o EZ Ja%ﬂe%éﬂg@clégeﬁtorj agbnibts lard also

11111111110111111 *cooo
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 B2 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 formuta (1):

lllllllllllllllllllillllil Illllllllllll
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2RROHFFFF RNnmpgr s Ra HO(l) wherein:
5 R is a group selected from-CH2OH, -NHC(O H and

R2 is a hydrogen atom or R together with R2 form
the group -NH C(O) -CH=CH wherein the nitrogen atomis
bound to the carbon atomizn the phenyl ring holding R
and the carbon atomis bound to the carbon atomin
the phenyl ring holding R2 10 R3 is selected from
hydrogen and hal ogen atons or groups selected from R®

-SO-R5, -RE2- OB,
C, Aalkyl , |C, .

y
I ndepepq y sel ected from hydrogen atons and
groups 15 n, p and g are independently O,
1, 2, 3 or 4 mand s are ({Independently 0, 1, 2 or 3
rris 0, 1 or 2 with the provisos that: at |east one
of mand r is not 0 20 the sum n+mtp+q+r+s is 7, 8,

w@ereiilro’ 11, 12 or 13 the sumqg+r+s is 2, 3, 4, 5 or 6

I ~a pharmaceutical |l y-acceptable salt or solvate or
stereoi somer thereof. 25 The invention also provides a

RPBY IRl rG BRSO SIIBRLRE! N9 2 compound  of

ent1on and a“pharma I'cally-acceptabl e
« BAjsrd kydrogenatomyvaent i on further provides conbinations

5 B B A R o L e o RS
¢ Gopusiotthe narbew atomi is thegptengiing dwiiingeR ' amdshe Garbdrhatom is bound
o B an R iBRE BBty BRUBER 2 cnergi c o oceptor
« 82 isi selecied(feany hydrogenl andriatoged iateesse groups lselasted FoMRBE®R®, -SO,-
CI¥SONHECO-NH;, -CONH,, hydantoino, Csalkyl, C,alkoxy and -SO,NR°R®
¢ R* is selected from hydrogen atoms, haiogen atoms and C,.alkyl groups
* R®is a Calkyl group or Cs scycloalky! group
« R% is independently selected from hydrogen atoms and Ci4alkyl groups
e n, p and q are independently 0, 1, 2, 3or 4
e m and s are independently 0, 1, 2 0or 3
eris0,10r2
with the provisos that:
e atleastoneof mandrisnot0
e the sum n+m+p+q+r+sis 7, 8,9, 10, 11,12 or 13
e thesumaq+r+sis 2, 3,4,50r6

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

The invention also provides a pharmaceutical éomposition comprising a compound of the
invention 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.
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obstructive pul nonary di sease, pre-term | abor

gl aucoma, a neurol ogical disorder, a cardiac

di sorder, or inflammtion) in a manmal, conpri sing
adm nistering to the manmal, 5 a therapeutically
effective anmount of a conmpgund of the invention. The
invention further provides a nethod of treatnent
conprising adm nistering a therapeutically effective

Thenovertiion aisa pcwrdysraaﬁetmsu ftreatif@aBRESE Seohdiffor éé\ésaétle&’ With g2
(iglg?réw Wto § 3 or Jtor e ot her therapeutic age
L2G5RIOLARIVIY (P-9tiaRYimenary diseases suchias aSﬂmmcmomc
olstrsictiverpuinatsy diyetish SireterhV 166 SGIBScoRTH a nelloRiMBISH &S, 2

iich are useful for preparin
cA8RE LB OF IinBmalidh) s Pl roiorsios o eiario o the mammal,
a meoapedtmlla effentipe amduritfof & BEmMpEWHRINGT tHNNARtiSE %E'lrhﬁ%orhfurther
as wel

a
p.las.agg "Ie%d;?gg’ﬁﬁta‘88€°%"?f’é'31"ﬁ\?8ﬁvn'% s ha@pRalivalRTieghe
aragunt @f # ovmbihaticinari acompedtidcatieninvértion tdgetdet Wih andlbiSB&SBther
th@Fa ighgn associated with 02 adrenergic receptor
IVIt a pul nonary di sease, such as asthma or
chr oni ¢ obstructive pul nonary di sease, pre term
| abor, gl aucoma, a neurol ogi cal disorder, cardi ac
Ind;eﬁ@r@tiﬂnd distinbi el é&ﬁ&ﬁé lentio
e i iR ol desgrsy@ﬂn@%@!és?& and
in mﬂﬁtﬁag?&w foh Bl whish arecusefi fos areparing mnquoémoﬂtm]
invérgionf ol | ow ng terns have the foll ow ng neani ngs,
unI ess otherw se indicated. 25 The term
"therapeutically effective amount” refers to an anount
sufficient to effect treatnent when admnistered to a
Theinyentien also peavifles @ compauntbefithe Minentior msdésaribad hersin' fo:&ise in
meaigsl thess), Bs {
e o, s WSl B e e P8 B Inevehugl RS RaRltacure of
a farmpgtiersor medicasment tontreatingtendisatiss eascmdmon nesbcméd with B2
a&@MblE'réHépfoF Q&lvﬂ fe”g oﬂan?%hseéy ?ﬁﬂ% 5.% ﬁ"@t‘{sr% Rl ment

pat i ent; orating
°t?FéTHFtB’§IPUE"éﬂmm ‘i"%ﬁ?se-l Pfé-tem'damn glaucoomy assnurolmgmél disveder, a

c#Hiiae ag6rded or MRsthmatior§ 8l i N @ patient; (c)
suppressing the di sease or medi cal condition, i.e.,

sl owi ng the devel opnent of the 5 disease or nedical
condition in a patient; or (d) alleviating the

DEYAMBEBRESGRIPRIONIDESEHEINMENTRONCal condition in a
patient.

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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The phrase "di sease or condition associated with (32
adrenergic receptor activity" includes 10 all disease
states and/or conditions that are acknow edged now, or
that are found in the future, to be associated with
R2 adrenergic receptor act4vity. Such di sease states
include, but are not limted to, pulnonary diseases,
such as asthnma and chroni c obstructive pul nonary
(brameliesating thecdisedise gr medioaliconditiam téj tausingregresgidnysrenedisease
cal disorders and cardiac
' |§%§L§¥@ﬁ°?§%£§ggg%erglc receptor activity is also
known to be 15 associated with pre-term| abor (see
I nternational Patent Application Publication Nunber

(cWDpQ%IsQQ@ %)dlse%lséldﬁgﬁ?cﬁ{&enﬁpmfl 4. }’?&ﬁmggxe'bcféfvél% tifPthe
ee In [ ._Pat en plication Publication
d'#ﬁ?ﬁ%@f’"’?&% @cg%’inérp@ Uei Ant Appl i cation Publication
Number EP 1 078 629). 20 The term
"pharmaceutical | y-acceptable salt" refers to a salt

(aPERORAREG O nﬂ%‘fﬁ‘ueocﬁse%g% B m¥lied Bohdiic G BRERGC | O

adm ni's rat to a patien
salts can be derived from phar maceuti cal | y- accept abI e
I norganic or organi c bases and from

Tﬂb’Wré&C'ﬁlééés‘eadHcMndiﬁ&%Hsa@ét@d WP B aBleRelc rEESRSH tivity" inciudes

ds Sl
allHiageRa st nblor Gonitios theb i@ gkrandedaed mgleordbare found in the

fulied) 26 BE astotiattidawith BRe4MFEHeRgic Fé%@ﬁibtoﬁdﬁblﬁp BUh disédskistates include,
et hane?ul fonic, fumaric, gluconic, glutamc,

bt FER RS lipfeeto, PW?‘&P%HF&F?% sych @ asthMmagang; chronipgtistructive

pulfﬁﬁ Higeas®RindRBIAG EhfcAR UFoncPﬂﬁQ lafd elﬂPﬁﬁeﬁra) RRWeR a8 fBLrdlogical
succinic, sulfuric, tartaric

oric,
d'gmi’%ﬂs G5 S7diac dispEders PR APTNErajcIes AR Betjuity isalphinawndo be

asi6tigted a\fitﬁ pt'eh@nh idtRr (s@éﬂﬁtérﬁﬂilcﬁ%l yat@ﬁt@f&%ﬁéa%?r(\) gﬁﬂgéﬁ’:%:r{ Number

V& % mfumarlc robrom c
b, GRERTE S, SemEEL PTORTERaten ieBediematiemal Paten
Applicationi F!Ubﬁéétldﬁ NuﬁtbeISNCI §0/307108 ARG PhfeBpplication Publication Number

utical | y-acceptabl e inorganic bases include
eliaR

ammoni um cal ci um copper, ferric, ferrous,
[ithium nagnesium nmangani c, nmanganous, potassi um
sodium zinc and the like. Particularly preferred are

TREWERR "'Wm&@u%éﬁmaccém{lfﬁlﬂ" ParerR ¥ 2S5t prEpABS 13RS 4%k or acid

salts Salts derived
whika isrceeRiahie far pgministialieniol apatiegiasiich asasyaammat Suefesaits can be

dérivell froff phafrhaBRUNcally-266PBRY iMorgatlc biesrbariE Yasti1ang From
i ncl udltIE%lysubst ituted am nes, cyclic am nes,

PhRInAPEHticgly-aGERRIPRIS Igraanic s 8razAt %8 | ke, such as
argi ni ne, betaine, caffeine, choline, NN -
di benzyl et hyl enedi am ne, di et hyl am ne,

Sgﬁsgdan o%% ﬁ]&gm Qﬁﬁ{a}@?‘t@alh& e c%*;tﬁgl‘é Qﬁdem ﬁ.@%?@tﬁo })enzégesulfomc

bwm&hyﬂrmfpedtnnmmtrgt etbanssiionic, gmamsgimqme:,. glbtastic, diydrebromic,
hyBFRHARRMaBR, raRRP F2RY, 'nHHdBR, medahBifoRE LY@ nité BhAtEthenic,

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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nor phol i ne, piperazine, piperidine, polyamne resins,
procai ne, purines, theobrom ne, tiethylamne,
trimethylam ne, tripropylam ne, tronetham ne and the
like. 15 The term "solvate" refers to a conplex or
aggregate forned by one os nore nol ecules of a
solute, i.e. a conpound of the invention or a
pharmaceutical |l y-acceptabl e salt thereof, and one or

Salg%ﬁvémhﬁﬁ Hh%a@éuti&amwéﬁtbble St&éhrﬁﬂbasat Etslude @luminum,

pi cal | stal line.s havi n
amTORUE. YR, (ORPPD T ST ST BR SR argat, anginovs,
potE’é%Wn@ S08iuR ke and@thediRé Partiouiariy geefdryeday anﬁnoermm:bkslum
net hanol ,. et.hanol i sopropanol, acetic acid,

er
maam%@?@ﬁflﬂ?@“ﬁﬂ@ﬂ‘%ﬁ% solvent is water, the

solvate forned is a hydrate. It will be appreci at ed
that the term"or a pharmaceutically-acceptable salt

Saf?J deﬁi%cy oG p‘ﬂgma%teﬁﬁc%w §65§Bfabfeh§?§‘ﬁkf bage§ idcitide Rd®oftgdimary,

per mmut at 1 ons of sol vates and
seggngar@@pg @gﬂﬁrg amingshinglyding syhstityted q;:pm%ﬁ cyclic amines, naturally-

ocﬂ?ﬂ{gg?ﬁlﬁég éﬁﬂhkﬁk@%&%saﬂ%iﬁm‘éalbétalﬁé RFFSHhERBIIONEN'- 25

e megaue (AR, 2y g Banm A iEpesRrol

et%blﬁﬁmee?ﬁ\ﬂénwiﬁﬁﬁétN%ﬂ\ylmﬂﬂﬂﬁhé Qdeth@lﬂ@énd]m ga.tcamihe
amno nitro

en esentative anina rot ng_.gr oups
SR, riSYEe NGTRHBITS, FODIORY BB INet BT A et NGO T
olif Hpdrazid, lsppeAdihe, PolydMine erlﬁ:h pactaitie, pumhy,ltheobromme

a kox car.bo rt-but carbonyl
e Ly

benzyl oxycar bonyl (Cbz) and 9-fl uorenyl met hoxycar bonyl

(Froc); arylmethyl groups, such as benzyl (Bn),

Tﬁert{algrﬁ/ Isolvdfe? refél%o %camglbx Qf‘ag[gﬂ?q i l%}yér')ef@tn%fé molecules of

groups, suc trime
a sqiyte -ilgy@ ypr@pwﬁqﬂf the lnyﬁfn’um—gga phadwecqq!qlgauyrq@éeptgble $alpthereof,

ard&dndlor M6 %lé'cGIEQBﬁ& S, @u@h‘ lolvét8§ BleXypicallf cRERIIAE tsblﬁﬂ
group suitab revent undesi red reactions

g RLBRA s 5o ReBF BV STte EhSRry RS SReB i goNerts

m&ﬁ&é‘ﬂsway éféx‘éﬁlw%le Werr aﬁéihé’ﬂbt eiHaﬁblt %dprb@anoﬂdé}éﬂlc &id) 4AE the
such as ne

acyl 5 groups,
likeoYVhen H}?pﬁ%'eat ® ?ﬁ?&ﬁf 1 ‘ha FB‘M?}E tf°’§‘ﬁ8 I %Eydé%%t yl;
aryl met hyl groups, such as benzyl (Bn),
p- met hoxybenzyl (PMB), 9-fluorenylnethyl (Fm, and

lt%lp{éeé‘béeé%@ {hla{ {HS ﬁh‘yqf y bharrn@@@’ucalﬁ;'-éc\ﬁéptgﬁle 'leI?or %té of

and tert-butyldineth |yl
st(emspmeath@rqoﬁ ds lntert@ed tqloclrr%a'l:meﬁﬂw Iraks é°'vates and

sﬁ&%\bﬂaﬁle&n sﬁ&m@é Soidte bR SharRasdiititAly-ae6dptadle salt of a sterecisomer
ccor W'ngg i nvention includes racem c m xtures,
obm eeTop f°"'a|4'é (Bi xtures enriched in one or nore
st ereoi somer. The scope of the invention as described
and cl ai nred enconpasses the racemc forns of the

Tglf—:é u‘ﬁ%‘?’n o&@nrl%ggé"h&e}sqg ) &é@l’n? SE@E&\J@M for preventing

ere0|so r-en >d m Xt ures.
undesired reactions at an amino nitrogen. Representative amino-protecting groups

include, but are not limited to, formyl; acyl groups, for example alkanoyl groups, such as
acetyl; alkoxycarbonyl groups, such as tert-butoxycarbony! (Boc); aryimethoxycarbonyl
groups, such as benzyloxycarbonyl (Cbz) and 9-fluorenyimethoxycarbonys (Fmoc);
aryimethyl groups, such as benzy! (Bn), trityl (Tr), and 1,1-di-(4'-methoxyphenyl)methyl;
silyl groups, such as trimethylsilyl (TMS) and tert-butyldimethylsilyl (TBS); and the like.
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15 In an enbodi nent the conmpounds of the present

i nvention have at |east one of mand r wth a val ue
of 1. In another enbodi nent the conpounds of the
present invention have the summr with a 20 val ue of
1. In still another enbodi gent the conpounds of the
present invention have the sum n+mtp+q+r+s with a
value of 8, 9 or 10. 25 In still another enbodi nent

t he conpounds of the present invention have the sum
g+tr+s wth a value of 2, 3 or 4. In still another

Trenteod i HYGfﬁxyIpftﬁeﬁlﬂggfwaﬂl%fé?é td$1 o@cﬁﬁf?%ub E\Ylf%Bfe' O brE@¥fing

|
reBiad racbRe HEe Ristondators- Bﬁp&eﬁ@nt@quswﬁqoe? A A—

intitde, Sutara hpt limiteidho aamyad;ruepsnfsucﬂn asﬁn@thylGethﬁ ar{d}eﬁibhiyl acyl
anot e cogpounds of th resent

BRI RE AT otslfe SUE 4 pach Bryiethyl g5puns, Such a5 benzyl
(BA), panémobjbegiytl M) Egmu@abmemawni) %dmﬁﬁl‘?\@ﬁ\yﬂgeﬁﬂ?@dryl
OB S b YA R AT 5 S5 bl A

likeet hyI gr oup. In still another enbodinent the
conmpounds of the present invention have R3 sel ected
from the group consi sting of chlorine or fluorine
stjll another enbodi nent the conpounds of

T'%%‘?"W@E%ﬁw?f the PupNtion fomaip at IRgstshirg! eentarsAdspidingtyothe. invention
md:mdéstrabémtahﬂitbﬁﬁ @i&hﬁ&ﬂhé@%dmﬁu%@@ﬁﬁm% Bhe biHore

sent Lrgventl 0 ve R4 being a drogen atom

S(BzSE6Pt TR Searero LIRIORTHE S QoReTt SO RISeq prcmpasses the

rapemséMnsldﬂWﬂdmmuﬁw& Wil dachd ﬂ!dﬂlduﬁlmn‘aﬁtkdﬂﬁerétd?d&erggners
anothﬁ odi nent the conpounds of the

dpsé%rSﬂ'foTﬁR?ee'H'F %s mand s with a value of 0, r

andqvvlthavalueofl the sumof n and p wth a
value of 6 and R5 and R6 being both hydrogen atoms O
Ingarembodimant thetasmpoundsraf themresemiripeentids have at least one of m and

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+q+r+s with a value of 8, 9 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
Oort.

In still another embodiment the compounds of the present invention have the sum n+p
with a value of 4, 5 or 6.
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35

25 (R, S)-4-(2-{16-(2,
2-Di fl uor o- 4- phenyl but oxy) hexyl ] am
i no}-1- hydroxy-ethyl)-2- (hydroxynethyl)phenol (R
S)-4-(2-{[6-(2,2-Di fl uoro-2-phenyi et hoxy) hexyl ] am no} -
1- hydroxy-ethyl)-2- (hydroxynethyl)phenol 30
(R S)-4-(2-{[4, 4-Di fl uoro-6-(4-phenyl but oxy) hexyl ] am n
0} - 1- hydroxy-et hyl)-2- (hydroxynethyl) phenol (R,
S)-4-(2-{[6-(4, 4- D|f| uor o- 4- phenyl butoxy)hexyl)am no} -
1- hydroxy-ethyl)-2- (hydroxypethyl)phenol (R
In sijil_another F‘[“BQQ'Q‘EQUD? £PMRRURYS ohihe HWSQFHB‘SQV'}'%Q@M‘?]‘W“’" at+s
withMatukr diNdp oxyr£t hyl ) - 8- 35 hydr oxyqui nol i n-2(1H) - one
8 (R

S)-4-[2-({6-[2,2-D fluoro-2-(3-nmet hyl phenyl ) et hoxy) hex
in il SHBHEP Embodiferf 1Y ¥ erpPaiings 4f (he prdseit/ivdntivh hileeridelected from

thw§°§95f'@'it'29 st @hrqrasaﬁrbatgmpalfew?qanr%%pfhémﬂ)yéaﬁ%} 1-h
ydroxyet hyl ) - 2- (hydroxynet hyl ) phenol

in bl aebies epbociieihpe ¥@E&W§Sﬁé§§%€ﬁ%ay%{nﬂg} R fected rom

thé Broup consisting of chlorine or fluorine atom.
S)-[5-(2-{[6-(2, 2-Di fl uoro-2-phenyl et hoxy) hexyl ] am no}
- 1- hydroxy-et hyl)-2- hydroxyphenyl]formm de (R
In )it dndtier efrfbofithenBthBroompplreis\df Jhebresent invention have R? being a
m thdl' f | uor oet hoxyj hexyl } am no) - 1- hydr oxyet hyl ] - 10
V1 MFoxynet hyl ) phenol (R S)-N-[3-(1,1-Difl
uor 0- 2 {[6- ({2-hydroxy-2-[4-hydroxy- 3-

S SR T Ao NG AL HARBRHSH ¥ Mg

hygfegen[aieng.1, 1- di f | uor o- 2- {[ 6- ({ 2- hydr oxy- 2-[ 4- hydr oxy- 3
- (hydr oxynet hyl)

phenyl j et hyl ) am no) hexyl ] oxy} et hyl ) phenyl ]i m dazol i din
Inestilh agotogreamebodngnikthe compounds of the present invention have R* being a

({6-[2, 2-di fl uoro-2-(3-net hoxyphenyl ) et hoxyj he
C@r,r%a%tna?]o) 1- hydroxyet hylj-2-(hydroxynet hyl ) phenol
5-((1 R-2-{[6-(2 , 2-difluoro-2-phenyl et hoxy)

|n|“§}f¥hd>tﬁ89 éﬂmraemwmumg df tiits préyeHt Mx¥tionHabé Ry #Hals with a

vﬁye QfQ renégmﬂmaweh@ of 1 (the SRR P 308 BMHIRvaMe o §iang R and R®
baiAg B HRéifeYen atdms20 (hydroxynmet hyl ) phenol

Of particular interest are the comp_ounds:

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

(R, S)-4-(2-{[6-(2,2-Difluoro-2-phenylethoxy)hexyllamino}-1-hydroxy-ethyl)-2-
(hydroxymethy!)phenol

(R, S)-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-phenyiethoxy)hexyljamino}-1-hydroxy-ethyl)-8-
hydroxyquinolin-2(1H)-one



(R,
S)-4-(2-{[6-(3,3-Di fluoro-3-phenyl propoxy) hexyl ] am no}
-1- hydroxy ethyl)-2- (hydroxynethyl) phenol
(R)-4-(2-[6-(2, | o
2-Di fl uoro-2- phenyl et hoxy) g4, 4-di f| uor ohexyl j am no} - 1-
hydr oxyet hyl ) - 2- (hydr oxynet hyl ) phenol 25
(R S)-4-(2-{[6-(2, 2-di fl uoro- 3- phenyl pr opoxy) hexyl ] am
no} '(RGHEIEWZQHDiﬂMro-Z Blﬂ’}éﬁﬁylbﬁéﬁ? ]thWéﬁlmo%

I 1 y-acceptabl alts

hyd hI ori har maceuti ca
and " ’é@'e%'ﬁ’ég’ tgﬁ p%ﬁ'@ i nvention conprises al so
phaﬂn(lab‘??tﬁ-{[&(ﬂ Z-Duﬂmpmsz bhm%thmﬂbékﬁ}bmﬁloﬁ hydroxyethyl)-Z-

t her, fective amount of a conpound a
heréimr?ljg% 9’&3¥heﬁ‘8

and a pharmaceutically accept abl e
car Re-2- (Hndranymetbyi)am-l(mnydrmfy -2-{le 43 BrReBludréggst i on the

phar, further 35 conprises a
thenJ @ﬁt &@}he?@%@c{)l&\b@fbg nt of one or nore other
t her(B@ﬁﬁ-(Z:{[%tg?ei’rDsﬂuow-Z -phenyktrakg)besyiiaminopdinyermiy-efhyl-be
pr e%? n@% Wf rﬁﬁnﬁ&at t he pharnmaceutical conposition

| ated

e or admi nistration by inhalation. 5 The
comﬁﬁ’uﬁ)dﬁtﬂs [2+{3-Bporesnhenyl)-2 2 alifluometragyhexyiammbRY-Bydroxysthyl)-
def |2n(¢,gdrg%éq\,l, )hp&,conbl ned wth one or nore other
t her apeuti'c &artl cul ar one or nore drugs

sel dGBW- EGr(éﬁTD'ﬂ'PFé’O@r{Eﬁj -Bystiexys2-l4ehy dodxy-3-

}ﬁﬁé{y d PDE4
Corhlt?n t of Efeﬁﬂyﬁﬁher@ﬂet erreﬁ%ﬁn@ﬁ?ﬁ&ﬁ] rf‘?gnpr esent
i nvéfMIoriSthe- dcfb‘ﬁfﬂ #EBi(@rhyveevar2i[4-bydraxytd-(hydnxymathyip f

for Iweay ek ainb PRy BRNE OB ilaeing. L e el ect o

frog1 341 gr og{s consi stin casone’ propi onate
FR)4rlE1(§d e - difiupto-p-(3- memmnmmmeymwmi- -R-
hy drhganex ]rgeiﬂw,loxﬁngﬁﬂmgm,osta 1, 4-di ene-17[ 3-car bo

th| ga(?htsci EX ster

or onet
LR SRR ———
a - hyorokyuHol-¢1dNdhest a- 1, 4- di ene- 1713- car bot hi oi ¢

f 3S-yl
o0 T Pl S LS B Sl oo 2
di sdagoxymettyhplidniobn in a mamal associated with 32
ARt e AP -2
effe(bydrwmthyl)pmemf a pharnmaceuti cal corrp05| tion
Co RhL* (ol A0 epha e S5 ER s Hin 8RB R Bep ek ©' "
r el dvaiesyethyie-thydtexymeipp)rhedolt o t he treat ment of a

e e s e e e

di séﬁ)é’@xym@qumﬁhmrowmﬁh ng a disease can al so be
applied within the scope of the present

and pharmaceutically-acceptable salts and solvates 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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invention to the treatnent of a disease or condition

sel ected fromthe group consisting of 25 pre-term

| abor, gl auconmm, neurol ogical disorders, cardiac

di sorders, and inflammation. General Synthetic

Procedures The conpounds 0§ the invention can be

prepared using the nethods and procedures 30

descri bed herein, or using simlar methods and

procedures. It will be appreciated that where typica
1t Q. referr Drocess condi tigns (i. reaction

alﬁﬁaf‘mﬁp T PHiE Presghidnventipn 4t e Pharacsitical, composition is
fosmlawtwadmrnma%r%ymﬁélstxo\\. are given, other process

condi tions can also be used unless otherwi se stat ed.

Optimum reaction conditions may vary with the

Theeoohipouhdsr of tiesmpresentt snventiopals\herlinabdesidetel nfay@iso be combined
w@o%%l trl 02 &ﬁnthbe determge.d bé one skilled 35 in the
FER MOGR PR NG PP CAgeNS nin RABicWiAT Pr&sor mege drugs selected from
th@gaiup icomsasting of amwmsldro:bsa aapicHdlihedgle dgens aina PiDE48chibitdrs.
the art, conventional protecting groups nay be

necessary to prevent certain functional groups from
Inaptefeged emybodiniest of ¢k pressmt inverition tHdeontbiities comhprises a

|.a |
oL APL ORI A7 b AeHARNE cefifertrlY drkd 88000 B b e oum
C@ﬁldt"weqimghmbme)woplnaev&i Ho-Kifloom- 1i76- [I(Mrﬁiyﬂcarlﬁh?l)oxy] 11B-

%pﬂgﬁ-cnt\e? %S@% a3t f Eldgﬁggglgggg?qogﬁg ac%uqi\S-fluownethyl ester,

' arﬂwbedlamfo@1 BMydMde?-Sea-Pfeﬂ{yeg-bdelW S8 lépﬁroEﬁn@é d?osta 1,4-

esis,. Third New Yor
d'%ef‘i: srRRdthigicagy g&é?’@"‘ﬁ“’@@'@#@@e@%&e?@r prepar | ng
conpounds of the invention are provided as further

TR B B Sreciet g 2 MRSt PG sesbR b eAdgion i a mamma

a§50tlﬁfdh ith B adfetefid REERSH afcﬁﬁ@t !h@%éihm%ﬁglﬂg QEmm F&éenng to
) 15 wherein

thg P@"H%g%%?%&%ﬁ?&y aféﬁ‘#'Yﬁeé!“Om of3 p%ar@amﬁ@hcgmapsntlon
cdnyshisinyg o A2r Adr@drgio ﬂaceﬁt'bp nfsy! S&oﬂ:ﬁn%%riﬁé’bregérﬁ Wentht E ifof

d of fornula (rrl
pg? %Farr r e\@nge rp¢t)‘wd applied to the treatment of a disease or condltlon whlch is
a puimonary disease, preferably asthma or chronic obstructive pulmonary disease.

The method of treating a disease can also be applied within the scope of the present
invention to the treatment of a disease or condition selected from the group consisting of
pre-term labor, glaucoma, neurological disorders, cardiac disorders, and inflammation.

General Synthetic Procedures

The compounds of the invention can be prepared using the methods and procedures
described herein, or using similar 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, etc.) 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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20 wherein n, m, p, g, r and s are as herei nabove
defined and GL is a group selected from: 0 hydrogen
or hal ogen atons or groups selected from Cl4 al kyl,

C .4 alkoxy, S R5, SO-R5 and S02-R5 wherein R5 is a
C' alkyl and C3-6 cycloal kgl and R4 is selected from
hydr ogen atom hal ogen atons and Cl1.4 al kyl groups. 25
The nature of the reacting groups G3 and & depends on
the coupling reacti.on that is enployed to obtain the

ounds of fornul a . The different coup Ilng
Adp@a lly o@ecwill B@mﬁntég ﬁﬁ@lqu ip )the( ar, gonventional profecting groups

m@wces |ﬁ'é0eﬁ€céﬂéirﬁhb{6tloﬁél(§rédb§ froRY UrERBMGiuRBestbd
n%(g & % (the fluorinated noeity) are sunmari sed
reqcho ﬂeﬁe 9ice; AP %@éé‘ﬁ.ptfg%dms@r%worgowé@atftmzﬂ@ataroep' as

wetas Buithi cdAditidns 3t Brdtedion ahd/dedrbtbétion Pie Well khowr inftRe & FFor
oXREP A PrgtecKPG-GTgUES, PO Hiel BUOBESOP A forpin prg descrbed
in TV Gyedre@nd Q. &l). Wuts,|PreteEtihg@toupszin Rr§amid-Byrithdsia? ThirdEdition,
W{I:gyTN’élw Yoﬁg I}ISBS %réfer@nces 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 formuia (I) are obtained reacting a compound of formuia (il):

(H

wherein R' and R? are as hereinabove defined, P is a conventional hydroxy protecting
group such as benzyl group; with a compound of formula (ll1):

G1

) F. F F. F
GWOWH@
ntl ImTp qt Irrls R

(i

whereinn, m, p, q, r and s are as hereinabove defined and G' is a group selected from :

XMy
O | hydrogen or halogen atoms or groups selected from C,4 alkyl, C, alkoxy, S-

R®, SO-R® and SO,-R® wherein R’ is a C, alkyl and Cs 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 formula (1). The different coupling reactions

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



I PtO/ (X) PO (lle) PO/ (IX) 2 344" 0R2 R OH
NHH R\ R\ N 1) 1 PO (I PO(XI) /' r R R OHR
NRN, R POI (XIl) HOI (1) 5 wherein R represents
a group of formula: 12 G FFFFmpOgr SRIn a

)

first alternative phenylglyoxals of fornmula (Ila
(correspondi ng to conpounds of general fornmula (I1)
wherein G3 is a -CO CHO group) can react with a
conmpound of 5 formula (l1htf) (corresponding to
conpounds of general formula (I1l) wherein Q is a

gr oup Wﬁb |ve in a reductive aIkyIatlon
sswoundrﬁl%ﬁ P"éﬂa mopity) B SHPRarssy i Scheqes! AP dpseribedn pe
ashiveved in a variety of solvents, like
tetrahydrofuran, alcohols as nethanol, et hanol or

i sopropyl alcohol, as well as a m xture of solvents
s§erems’ et hanol / t et rahydr of uran or

dlﬁEthyIS%'fO i de/ met hanol , the tenperaturke range
bei ng 1.0 en 50 and 1000 C, nore ec'\j |1y .

bet ween B e—The—+eduetng-agent |[jmay be a_, °
hydrig§ s@dlun1borohydride or Sogihum* av) 'RTI:EI/LA
cyanobor ohydrigde as wel |l as hydrogen a 1

hydr ogenati on catal yst |ike pallquaﬂT%ﬁagharcoaJPO (Itc)

a second akternative an1noahtoho|s of fornuIaR(Ibﬁ)

(corre |thconpo ds iof R
(1), ,

q

2 H
R R N

“R
\ \
2 ()

12 >\

l

wherein R represents a group of formula:

‘

A



10

15

20

30

15 general forrmula (11) wherein G3 is a - CH(OH) - CH2NH2
group) can react with an al dehyde conpound of fornul a
(I'l'lc) (corresponding to conpounds of general fornula
(111) wherein & is a group -CHO to give, in an

anal ogous reductive al kyl ahi on process the sane
internmedi ates of fornmula (XI). This step is carried
out under simlar conditions and solvents as the
previously described. 20 In a third al ternatiue
conmpounds of fornul a (|I§) (corres-ondlng q \onpounds

of general fQrnul f | rei - Q _
- CH( OH) - CH2NH2 a Vet se he |
correspondi ng oxazol 1di nonégs derﬁ/at Ives of fBr nmul a

(IIf) (correspondlng to conpounds of general fornula
wher ei n i s an oxazolidi none group) by nmeans of

(1
lnaa é)ﬁﬁtbﬁtﬁmaaw dhenvgiyexals ofsfarmule tiak deartespendifia to dempdunds of

gf:Q\reraﬁl f&rWﬁt§(l§ﬂNﬁ€ré’iﬁ a5Bisl ALt %r’o[lﬁ)t tah Ha%@htgﬁ%t cdthpdlind of

di - terbutyldicarbonate to give correspo

forpuaXiiif &orearendingn &O@ab%da&éa?ner%v@nmtﬁmﬂil)omhamm% és a group -
ch@ﬂ-%) kd bﬁe SuﬁCB %Bﬁ%rél%tnoﬁ%ﬁ @rﬁéﬂn{édfb@esoaﬁf%%dlé"(m”ﬂﬁs step

formul a f) . can react wth an al kyl ating age
Cad‘f b¢ GFhiyed P.\@f'ea(r of $9lyemss, ('l&%rt%%%mrﬂ@ gleohols as methanol
etB@iEPO YN dopbylgenedral, faar adia 4¢ 14) n’Mt&@Feg' & %%Bﬁefﬁtsa such as
andi ng or a
Bl B)RsEh e 3 ioHByoegnEoch. BacemBriare dandhbeng
bétweler Btatd 100Ve; Tr\bteesnfetglbﬂh/a&hw@én ﬂ@’:j and 20X The reducmg agent
e ol vsi s, of the oxazoi.i di none
m%;bo% glﬁ%hd%ﬁggc o%}Uéna é)gmhy%rﬁ:lgho §o%mma1:)fggppq{8hydn¥e a% well as
hydyepenpiusea hyrdregekatiordmtalyst bkepmailadisinwom charcoal.
trinmethylsilanolate yields 13 the conpound of fornula

(XI') (corresponding to conpounds of general fornula.
In( 2 Ispeonptaltewiativegaminpalcoh@HEORmAE2(iIBH(de)respanding fto wotpounds of

f
Of ARl WREHTGT R TOROHRATRL R ordud K3 Rkl Wi g atcenyae
c?me;tt@épé@"amad@@) éﬁonﬁammlmg to |cpr|n99ur(decnf gesgralrfdirmga {It) wherein

G@CHYEOQ#B%S_Q—QHO)QS%I in ﬁriﬁmo@o&é tdductifee lﬁyléhoﬁzprbées@ the same

ng a conventiona
'}%‘1“6‘?8‘6?? RbfogPYa X u'E’PF %{gp i§ CBEies Pt widsy El)“"a't @ngitlv@ and solvents
ak tHeqaeviglely dekcribedmul a (VII1). This process can be
carried out in many solvents |ike tetrahydrofuran or
di chl oronet hane in the presence of an acid scavenger

Id a M-adaaltémaﬁveatqm;wmae obfdrrhula ﬂtéﬂéo@ﬂélsﬁ&dnr@ﬁ@ c@anounds of genera|

SRS 6% AN e s e R o epning

ommhtbmnes hagrivatifesf ofr martnala( (1K) (co'ﬁfessomn@p tc @Bmb6unds of general

var f \
f&@ma:mg PR ke BlaRal B S o i eaen
likes Biscad] 9my|d1lmldﬂ¥9|e ohd Iwd-step spracass xinvoleng ffirstlg otreatmerst with di-

té%ﬁ@?l@é})@?ii&? c#n; tﬁﬁhé’oweg;f)#{q% ‘RIBogr Serivative a?lrbde subsequent
Cilizsign U@Méﬂsas ikeasreliuro hydndendhe r@pwog fommhumomtawmmuta (I1f)
ca® rédfwifiDan alkylating agent of formula (llid) or (Iib) (corresponding to compounds
of general formula (II1) 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 (XIl). Subsequent hydrolysis of the oxazolidinone moiety by means of a basic

reagent such as an alkaline hydroxide or alkoxide like potassium trimethyisilanolate yields
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15 C. The reducing agent may be a hydride |Iike sodi um
bor ohydri de or sodi um cyanoborohydride as well as
hydrogen plus a hydrogenation catal yst |ike palladi um
on charcoal. Finally the protecting group -usually
bei ng a benzyl group- can f3e renoved by neans of
hydrogenation with the sane catal ysts and conditions
descri bed above to yield the conpounds of formula

thé)Go)npoaed Icﬂ ﬁnﬁmét(m)aécbﬁés"pahamg tBr EnRBURES loF @éﬁ@ﬁéﬂrférﬂﬁxla 1)
9%:5 HJ¢§ fi spondi ng t o conpounds
W@eéﬁ'g I ?EF F F'& erein G3 is a group

-CH(OP3) - CH2-Br (P3 being a conventional hydroxy

o B SR B e B ity Sl g 4 S e

groompeanrelactofithgerotectetl ahimeswdf dortriuld OIlIeM’(euirﬁuspommg ® c&ampounds of

A T T g TR

pratectind @roupcsucbnese s, benayhorawp)a ta givei ketganzinesnef tormei@d{Miiln This

di met hyl sul f oxi de or
prgpencermd @n acigrasgvangenkkera teg@naarnding 49 tX@thylTaine canohai lteroperatures

béthBerP 5 &n8 @Ob @9 THE QHBF&ﬁds 48 bl Cfg'l 1§ichy lthe%tﬁéerreduée% tf’ Jield the

achi eved ﬁ¥ means o ['uori ani on,
appogieehdio phicsnula (flat Eﬁﬁﬁwcwﬁemcnﬁv@alnta vgmetwqi@olvents like

te‘trﬁﬁfcﬁ&iUﬁa‘ﬁ' QHWIH é‘ﬁ’nét\'lh'ﬁ{ﬂ 'éilﬁanot & iStprSpyt AtSoedi v@b?l%é aHhixture of
f ornu sixth alternative epoxi des

S‘?'Yﬁ’\‘ﬁn é”‘%’] i @ (’E%}??'&%’EHHBY%IU?B c¥paimetyisgifoxidadeethpnol,  the
tefntp”er’aibla réﬂéé baihg betiveekB° ard WD°Q2<Yrﬁ&B s@é@ﬁﬂ%)l S&We@ﬁ 98° and 70°

ct with rotected m ne f.ormu
C e det i B0 R Byt R St baptydide | g sodium
cwdmebmhyc@aels \aelgaaoupdradjen pIGEi2r Ndr&b%nbﬁinnéhtﬁﬁstaﬂke palladlum on

CHIBE90 % B R5aP LE AR, BB S e b o
means oﬁnxdcmsatmrwm‘ethe aameedtaiysts and comdifiorssodesenibel 4bdve to yield

I ofuran or without solvents at all
t c%ﬁwlb%b i ’
h% ra'?}dseaf%% t%&r atures between 20 and 140 C. 5 As

a flnal step the conpounds of fornmula (XI) are

lrﬂ&ﬁﬁr%l?é?ﬁﬁﬂetp?otévﬂgd Bﬁ&&ﬁ&drﬁgﬁf’%ﬂﬁ@ éﬁ’% cérPersP‘&“cf"né;o)ﬁo pounds

convent i onal

obaenera! jermua (b wheeein @e!femsﬂuat-rfgﬂof’s) %-Bn @a bemrg arcdriventional
thiyOﬁQr oo gﬁJuE}é@bﬁ’ &8 AN OBNER Sy §lkyt$té li)‘:r‘l yabﬁxg\'eg B¢ ¥ formuia

is step.iS achi'eved using ret

<'§@K°29éfﬁ§%°qdmsé° SPWBRPHAAS of general iRramuisr (b ahesin Ghisaarpes- -CH,NH,)
tfive rmmnnea;atésldﬂfmmunhr(xj This réadtights! dardel cmt fh tﬂ@éke%en@& an acid
SRLessur eu %ger?%gn l.ies 10 b%t ween 90. 10 Pa and

?%gefoé %% e 8 sadite 5@%@% OB ValiRly gbepivents like
dibhand, Mraethy!skulm(ﬂs opfaldoowithaLinSoldnitaih. a (dn 8)of tédx;%}é?%jtures between
g1t 1405 The P ot the BRipela fiakBirRS b BB 5. oo
bp Imeaps gf yhextiagide fanioor forkezanipié d) therfotrhef a quaternary ammonium salt
like tetrabutylammonium fiuoride, to give intermediates of formuta (X).

. prob&RI A bR (cBrriel rbgﬁn‘ﬁ?iﬁg%[)weﬂg Ilﬁ%&}’rsmfofhﬂab %r di dghlgﬁm?hgane in the

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 (llle) (corresponding to compounds of general formula (Il wherein G2 is a group
_-CH>-NH-P? being P? a conventional amine protecting group such as a benzyl group), to
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correspondi ng hydrates- prepared fromthe
correspondi ng acet ophenones of formula (1V) 15 (for
ex., see EP 85166454, exanple 2; US 4, 753, 962
description 54 or (B 1247370, exanple 1). For exanple
t he phenyl et hanol am nes ofyqsfornula (11e) may be
obt ai ned foll owi ng nethods described in J. Med.

Chem, 1976, 19(9), 1138, conpound 19; DE 2461861,

gl\a(latephedlﬁtés of RemdlagiX)Emapidcedy M Ktesarfdd b@' i W ahy @Uv@ﬂts like

i.ned fol n t hods described in
a"@é %ﬂ’gﬁfﬁaﬁﬂﬁn or "1{5'?\’\4 ‘?E% g liBa rangepeftsmperatures between
20R/e0d 1€ , 1974 17(1), 49; EP 85166454, exanple 1).
The protected br onohydrines of fornmula (lid) nmay be
obtai ned follow ng nethods described in US20040591 16

Ase&ﬁmﬁb stepdi® conpRIDOs OO0 IMUS ()Q)(ane'rdepro?ectéiﬂfd tHDkarget compounds of
s_of f.ar

’{f‘?" Pof cofiehitEREtnbas, wpel{ e BIAART Brln s G6 Sdefipugrove te

dejpgn tlgqgmwgi oup with Ay dropemaria hmrogemattorﬂmalyst lik® pdlladium on

charcoal) Thi 3tep idvBéhvevell u %ﬁﬁ%evahgt& of g@\?én?st ke 2] Mogxégahydrosfuran or

in an enantioneri cal Yy pur orm see,

migugpsnef hesnoerdsis nRutrabercsiightlyDesidic O’tmhantT he PBssutz, ofHfydrogen lies

90
beggéaernnﬁ‘gﬂl C?)ﬂ(’a'—éétgtzglsélg(g%ga and?lge %ﬁ‘{pé@tthre %géxggﬂ\qg;’(%%ag:ﬁ%é d

before, the nature of the GZ group in the compounds of
THeointerhediates bl}orﬁﬁ[é@n((ﬂﬁ) qnb)fj l(tﬁz le(né)gartoe@ﬁ)t th? be obtained by

e NS RO RSP SR ora terRbenigiupsiidergiu(lafor the
cooresgumding hydfateso bféﬂabﬁed(ﬂdnﬁ )hettﬁ»weémmdﬁé adbiop ﬁér%tas Sa?formula (V)

(R nseeezéé &916@%4 ef;tm,_@ [L&Q]??s ?é@FaclrS@PQR; 54lor G 1247370,

ex@apeC2],, [CH2]n~CH2 Ph R4 /~ (111a) ~ -~ (~
~r-[CF6]s-[CF2]r 1611-a[CHzl p I CF2] m [CHzI n-OH R
(111g)

For example the phenylethanolamines of formula (lle) may be obtained following methods

described in J. Med. Chem., 1976, 19(9), 1138, compound 19; DE 2461861, example 24.
The phenacyl bromides of formula (lib) may be obtained following methods described in
Chem.Pharm.Bull., 1977, 25(6), 1368, compound II; J. Med. Chem., 1974, 17(1), 49; EP
85166454, example 1). The protected bromohydrines of formula (lid) may be obtained
following methods described in US2004059116 example 9C, WO 2004/011416 example 2
and WO 2004/016578 Example 1ii. The oxyranes of formula (llc) may be obtained

following methods described in WO 01036375, preparation 12; J. Med. Chem., 1974,
17(1), 55).

Many of these intermediates may also exist in an enantiomerically pure form (see, for
ex., Organic Process Research & Development 1998, 2, 96; Tetrahedron Lett., 1994,
35(50), 9375; WO 02070490 example 1/X; EP 0147719).

1}

As it has been explained before, the nature of the G group in the compounds of formula
(11l) depends on the coupling reaction followed to obtain compounds (I) of the present

invention. Scheme 2 illustrates the interconversion of compounds of formuta (1i1) having
different G* groups.
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a(~-~r[C zl. [CF2] [C zl,-CgCNIP [CF2]1, [CH21, R
[ -=(1llb) R(~? o~-[CHz] S ICFzIrICFlzlq O[CHzIP
[CFz] mICH21(n,j CHO 4] /) -[CHzls [CFz]r[CKzl gq-
4{CHz]P ICFzZImICFLzI~ Br R (Illd) O ~-=~:AH
[CHz] s-TCRF2]r [CHz]g"a[CH23p [CF2Im[CF zIn -N 1
(Ifth) O G[CH]s-[CF2], [C H2]‘,-O[CH2]P[CF2],_,
[CH2In (Ille) G R ~-~ 4 ~~:'"[CH2Is [CR2]r [CH2]G
O[CHzIP [CF2]m4CH21r-NH2 (1110 5 Weregtn G, R4, n,
m p, g, I, and $ arFe as defi drogenatlon
of conpo 0 3 F @spohding to
conpounds oft g ePam or nita o 0 i
group -CH2-0Bz) yields al cohols of fornula (rrg) 10
(corresponding to conpoutls of general fornula (111)
Schdmegs ¢in & is a group -CH2-OH). The reaction can be
carried out with a catal yst such as pall adi um on
I}ﬁ or platinum dioxide, in a solvent such as
et @IC%WMEQMCH@tﬁ%I[CF@wﬁhP or dinethyl formam de,
atr‘a terrpergture from roorén ?Derrperature to 700C, and

oh

at a pressure¢ from1, 38.10 ato 2,76.105 Pa. 16
Al cohols of formula (I11g) (corresponding to conpounds
i@l dhgori ace LitdJormherein G2 is a group
R -OH) cap,,r eact w t N benzyl brom de or benzyl
chloride to |ve compoun of formula (Ilia)

(correspondi u%@l formula (111

wherein G i wgtﬂ ? gﬁ,g&’i“ﬁéew"rog‘%cu OIT_cany e
carried out th a base such as SOdI um hydr oxi de,
pot assi um hygroxi de, or sodiium hydride, optionally |n

cthe presencefiof a base transfer = catalyst such as

’—d ok en
(@ oty R RFR O, S0 %th AL [Cl-?z]q-g-[CHz]p -{CF 1, [CH,l, Br

Ritat er
(llic) ‘ ()
(0]

G1
R}@—ICHA54cle,-[cwqo{cmp-[cmm-[cwln _N?:@

) 4

1

(ille)

@-[CHA; {CF - {CH,)-OHCH1,ACF 1, {CH, \_O \

4@—ICH;L—[C%L—[CHzlq-OIcmp-[ca]m{cHzlr.-NHz
R
(i

Wherein G', R*, n, m, p, q, r, and s are as defined above.

Hydrogenation of compounds of formula (liia) (corresponding to compounds of general
formuta (lll) wherein G? is a group -CH,-OBz) yields alcohols of formula (Ilg)
(corresponding to compounds of general formula (IIl) 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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di met hyl f or mam de, di net hyl sul f oxi de or di et hyl ene

gl ycol dinethyl ether, and at a tenperature from 200
to 100C. 10 Bronoderivatives of formula (illd)
(correspondi ng to conpounds of general fornmula (111)
wherein G is a group -CHZBr) can be obtained from
al cohols of formula. (I11g) (corresponding to
conpounds of general formula (I1}l) wherein Q is a
group -CH2-OH) by reaction with Iithium brom de,

ARG Ttan 00 SR SRIeNEr SpBouss o GierdJorsiuenIR wherein G*
is @agratpy/<IH, sDif) cangeadt Iwith RNy bashdd Blebeﬁéyltohlonée RPLVEBSmpounds
Ofs‘lﬁﬁ"mlr lelgy([ﬁg?rg'ﬁ%qng %gsggpgﬂnc{ rt?f %ene%tf%ulae(lwewherem Glis a
groen +CHyyQBDf nlneareaotlona:aatbemarneﬂrudlt @ith b%@@&lﬁﬁw@soﬁifm%x:de
AR 40 DD Rld ety 0 Conpein o
catystupach( |as| )tetvabeltyammor@zm brosnidg, owth - €HBei@E) saen as  water,
dlﬁléﬁ?lf&ﬁuaﬁﬁﬂea' :ﬂﬁ\gthgl QBxRE 05 Yty g ¥I§€ol %ﬁmg&wgrue*r@f +and, at a

(corres I'ng to compoun
te(“PF'Ia}U"M@meﬁoﬁt 0°G a group - CH2-Br) and benzyl
al cohol . The reaction can be carried out follow ng the
same experi ment al rocedures described for the
Bromogerivativess ofdeeaa K'ﬁd)ofcomﬂmwag (to cbmpounds db @rasrhl formuia (1)

whareiRi @2 iora 9"4"5up$)e-0Fl¥-Br)CGiarprﬂed%btaﬁeﬁo?%sal%h i ][om’fl;r%ula (Itig)

% %mfrres ndln to conpound
(c rr?qpﬂ "d? g %anfabiﬁsmmzuwewh%ls xgmovp E-EOH) by
rebctlooommumrﬂmmﬁ)f brioi d”é‘ﬂ ﬁhdsbhdarm {riBRINigS p%?&b%n{@ acid, carbon

S 40 ene 11) wherein 'S
teﬁ%’ﬁlﬁg QWES’WB&P%r gRlep n&ﬁ”’%Q?P@Wﬁﬁ%%’éemﬁwbhwphme with
a sbivent sokeh, as pyntllme bﬁrﬁsm(t@u?fet aaeb’@féﬂe %HlGFBea%hioroform acetonitrile,

iLisopro e am ne or
e efiete Bt el SRER A S TG o B iaths bbiraspoint o
thg solventr ahydrofuran and at a tenperature fromOC to
the boiling point of the sol vent. Oxidation of

bronoderivatives of forrmula (I11d) (corresponding to
Cernrydn atfopmula éHex (aprresportdingriol campbdrids oflgemeraliforeRild §il)avherein

GQ {sO4l @ro@"'@:l—ﬁ[dBiﬁ" dah é}‘,}) B 'og%med SHED bfStnoderivatives of formula (nd)

i morfolin
(CE"‘Eﬁpl‘?Eg’HS/ F%FHWRP-”RP?\PfCH%t%W"aHPI(I”h whireixGlie,a gyup dlieBr) and

béﬂzﬂXBVdSh@f Thei reattinl 8an R cAhieXi &l fgha(nﬁrip QRﬂgmdgxpﬁnmental

| a orrespondi ng to conpourids of g€enéera
Prp s S EDeR? ok P PAFIED of Sioghaly @L/BMELGDAH), armtieemay! bromice or
beregichiodie.i s carried out in a solvent such as
di met hyl f or mam de, di net hyl sul foxi de or acetonitrile,
and at a tenperature fromroom5 tenperature to the

Abotidis ofdorpmilan@lig)f( cdr*espmﬂmg&mcomﬁblﬂﬂb)bﬂgéne‘ﬁél férﬁlrulﬁu(lllﬁ} Vtiherem G?

g #JFSEB véﬁé’bﬁﬁé&’r? Bg 'cgr%/etrtce)d ?o é‘é’r%#orbnﬁs oI fo?rnu!g r(lialb) (correspondmg to
compounds of general formula (lll) wherein G? is a group -CH,-OMs) by reaction with
methanesulfony! chloride, in the presence of a base such as triethylamine,
diisopropylethylamine or pyridine, with a solvent such as methylene chioride, chloroform
or tetrahydrofuran, and at a temperature from 0°C to the boiling point of the solvent.

Oxidation of bromoderivatives of formula (liid) (corresponding to compounds of general
formula (111) wherein G2 is a group -CH,-Br) with an oxidant such as N-methylmorfoline N-
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& is a group -COH) can al so be obtained by oxidation
of al cohols of fornmula (I1l1g) (corresponding to
conmpounds of general formula (I1l) wherein Q is a
group -CH2-OH) by reaction with chromumtrioxide,.
manganese di oxi de, potassigm di chromate, pyridinium 10

. chlorochromate, oxalyl chloride in dinethylsulfoxide "

or Dess-Martin reagent in a solvent such as pyridine,

'_ oxitef Bydlreeteyladmimm Nejlmeﬂ\ylanlm‘feaNmmdél, iy Ntﬁ)éﬁdv(bldﬁmﬁéthylamme

{ { t f 78 t
N ek barnosPi, o o JIBL SrrBemsrienty FomEBRga Ficgenera
formfula Bijeviereih G id groip FCPHMThe reactish is tarried oat i b@drvent such as
di@%ﬁo ergﬁ:%? d?\lée:‘tﬁ%%ﬂgfofﬁ ltoE;ea ' %’gg"'? gg{) % gt Ivgf‘r?'ntrgasrature from room

teme#‘pmmhabmg@mmof fhersolveat. (111) wherein Q is a

N
Gh !5r©r9}’@l—m deObh cahiatsvbbe ywhtainedi luwmﬂugt@nl ofealcohols ebforenia (llig)
Mm;ﬁ:hh@é’ of nbl%?fgnﬂgbé élll&%gr%ﬁnG is a group -CH-OH) by

tetrah of uran or met hano tenperatu
repeiom W'éh?ﬂ!?’@tum Hioxige : mangargse @iiaxidag pptessium slichréraate, pyridinium

chidbeHPdthate Bé)@W@ﬁlBhN@fn' &%th?fsuﬁ@ﬁd@‘&t%és%%m {eageem 1n a solvent

orrespond |n to conp, genera fornu
Er SHIS "i‘%‘ ’{fr@lfﬁ'decﬂﬁofs?"ﬂ“a ﬂ’ewwwmsorcﬁcetonmﬂe and at
a&mﬁﬁﬂh@emﬁﬁibbobqgoﬂgspondlng to conpounds of genera
formula (I'11) wherein & is a group -CH2-QOVs) can
react with 25 potassium phtalimde to give conmpounds

Aloéhd\mfrfmhmla( MIQ)’)(corr'ébﬁorfd&@qb icOMpowEHYs e g&ridralifSFhuRHEI) ilerein G2
s & R ko HE Rariled hE syl B TsPosiep ok Aarutesatfomula (i

(copesponagy fo ganfouads aft geng sl fasmgla (88 wherein G* is a group —COH). The
e i t opi um. br oni

A o SR AL e
bQiﬁthﬂée 90 dijspiputylaBenifine hydridet inom solﬁerdcmplmaa d?sh)d)fether diisopropy!
etfw@rr 'f@i}aﬁyéruuH}) orl r‘ﬁQtrhﬁﬁtﬁ Cé‘ﬂ:dbtng tén(?pegﬁméof? alsr?c?ﬁtn ?e}rﬁ@lﬁ to the

formula é rou
begingrpPoiny & t&?lsﬁ’éentn a soI vent such as methanol ,
et hanol , isopropyl al cohol or tetra hydrofuran and at

eraturefromSOto C gives amnes of formula

qudﬁn’g) vativesy Plcfopmviai(ig) fcerre%ﬂﬁavéwa de compgendisrofigeneranridraula (i)
w(:érbin) G wher @l’d’ﬂ:pGZ:Hszr)a 288 Wephpolhis BHEomuB 1l (AFedohding to

of forrru# } C) l onLes ond| g to conpounds o
CTeRRYPGY O GPRRIPRTATYIR) SLPIR €2isi & groppgiirPMeHpanrgact with
patassiuah smalhﬁlgelui give eﬁn;bt}hnf&b sf/forrhil (X! Th@ AatkioBar e carried out

onode ves 0 0
e tevent BB SRk L BPisaietcln Sepniile.oretraryarotuan,
opﬂmea!m withGe catalyat sycbtqs (n@bl?adéb}l)tﬂh-b&ty‘ldho@;ﬂfb'gwnfﬂr%nﬁée and at a
C ounds o
nera '%yr r?g%n té'??%;?@&gﬁqg b '"@20‘)"11, gtnEFB' L CHe- OvB) ,

foI | oned by a
The reaction of compounds of formula (llth) (corresponding to compounds of general
formula (1ll) 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 formuta (llif) (corresponding to compounds of general formula (l1)
wherein G? is a group -CH,-NH,).



10

15

20

25

30

debenzyl ati on process. Al kylation of benzyl amne wth
conpounds of fornmula (Il11b) (corresponding to
conmpounds of general formula (I11) wherein & is a
group -CH2-OVs) or with conmpounds of fornmula 10
(1'1l1d) (corresponding to cgnpounds of ‘general formula

“(Il't) wherein Q is a group--CH2-Br) vyields conpounds
of fornula (ll1le)-(corresponding to conpounds of

ArgaeeoEbmiutd e @o(r&éﬂdndm@ﬁ?@&ﬁhﬁbuﬁas bﬁgé‘aeﬁaﬁ fAMRula (lll@ wherein G2is

Rl kAN, O, K e St By Sliafien Cof' benzyl smine. with

bmmommyﬂmmaﬁeomla gy mbwé?bh&h@m B@npéurﬂ@to'#fg%hém formula ()
ol ven or

wiPER RS el S AE 8 SRR coPhotr BTN 1B) fopgesponaing t

cocmmumﬁepf generait fotraulp gl twireeeif rGfnis O&C graupt FEHLOME), Aglowed by a

ol vent. The debenzylation process to
dé%@hzgﬁatl% FGJS%S% formula (1111) can be carried out with

a catalyst such as palladiumon charcoal or platinum

AIWIﬁ?&r%zggﬂt‘igl é’mﬁgl(\:/\)ét? HE sao§f ﬂ{tﬂ ](c&rrﬁgp?ﬁnggg ta pompounds
oftgf:»'ngr@f formula (W) merqvoﬁa rs emmpa-lQHzéJMsj &fO@th @mboahdsaof formula

(11 € @SoPa Sonkil i éor%éounﬁ%f E’éhetrél férmfr (ﬁ@%vh%?em §@ s'“%‘br'&lﬁé -CH,-Br)

formul a (corresponding to
yigjds eorapoungs ﬁﬁf%me'm (1lie) prsiespandng t0|°9mogmd§u¢f general formula (ll)

whértia -Gt Bg) odi:a-@‘ NHBRE TRO tich&cdn EHTE:é?'héjc?QMqr? '?hegresen e of a
formul a correspondi ng to conpounds o F
basg rsﬁ? g E’G\_"H rtQPWY'eQ"nes diisogrogyipthylemine @rmwtaswngarbonate

‘withouh olvebi @r ﬁrea(Hoh@ﬁt Swth ﬁbedlﬁ@fﬁ'ylf&ﬂ'naﬁ'#ﬂe Wickiond BYMydFRuran or

sodi um

di b
d'g’%'gﬁol?gp 2%\/:5%%%35?? ﬁr%d@gn{o & rP°él§'9ePﬂ‘91 ot ther solvent. The
dehenaﬂatnbn pydcess hegive ghﬁr:e"samf&hﬂﬂdlmtﬁw can fbH%bhr’éB‘Hut Rth @ catalyst
and  a ure fromroo
“[H’npe St R badto Y ﬁ‘a@?f ASBE. i SBveRingich) g ethanol,
methanai etbyl rexefates acktic ecidyo wimkthybrrhamiay) & 4 kérhﬁerﬁJreQ?onh: room

teﬁtpgrafuré 1d70bc Mg &¢ 3) %\re fFia %]F)L JD? ;g/?l%%éS%L al ned

art from conp
A qr s R4

Amines of formula (llle) (corresponding to compounds of general formuta (1) 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

benzy! amine. The reaction can be carried out with a hydride such as sodium borohydride
or sodium cyanoborohydride in a solvent such as ethyl ether, diisopropyl 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 (lII)

G’
2 F. F F. F
GW"*/HXHJ/@
1 m P 9 r s R?

(i
are obtained starting from compounds of formula (XV)
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(XV) wherein G, &, R4, q, r, s are as hereinabove
defined and &4 is an halogen atom preferably a
brom ne atom or a hydroxyl group through a variety of
synthetic nethods which are described below. 5 Schene
3G G -[CH],[CFR2]r [CHY gOH + Br-[CH21(:+"-Br (J
~}-[CH211 ECF2]: [CH2]q O[CH2]t:+s)-Br R R +~ (XVa)
(XVI) | (111d2) G CH2=CH[CH2]x X ,,y? ~l-[CH2] -
[CF2]; [CH2]g0-[CH21Z CHOH[CH2]: CH=
~~-=~ (XX) & CH2]: [CF2]; [CH2]gO [
(111c3) G --[CH2]~[CF2], I
CH=CH2 G RW ~ ~/ -|
[CH2]; CH=CH2 R (XXII) G
[CF2]r-[CH2],,-O [CH2] : - CF2-[@hh] . - CHO R (111 XR)
wher ei,n " s, r and q are as herei nabove defi ned,;
whergia GgFalR tq> rns aregschereimabpve defisied iapd GA iparl halagep apdnen
pr@felrétﬂgza bﬂo‘ﬁwuh@@l@m@ﬁ athyBFoR¢l Wrdupthroligh Wgﬁ’et)( be éy)'nﬁh%ﬁ’c R&thods

ed Wt the adrenergic noeity or

WB'%are‘%ﬁ%rfPeﬂrb&@ﬂﬁ‘bt (XVI11) is used to be condensed
with the adrenergic noeity to obtain a product of
sft?rnu§a (1) wherein mis zero. Conpounds of fornmula
f (correspondi ng to conpounds of general fornula

) wherein 15 & is a group -CHg B can be

[REGHCBY-OHett i+ IMCHS,. 8 € ohot-s=0f (@ ot RCE IR, - oMeH, I -8
Rdi brom)de{zf{lgatlves of fornul a (XvI R he rea:tl on can

e carrie ut with &base SUCBu,agciBRe1 um 'Bki de,

ythXaﬁl%icﬂ?c%Hlé%gé#Hﬁ% optianally in

presence a base tfansfer S@{l& CH.1-O-[CH
tetrabutyka M um br om de, with a solpy {CF 2l CH,l-O-[CH,L,-CHO
(llic3)
gwat er,

[CHz]c'[clev‘[CHz]q‘o‘[CHZ]Z-CO-[CHzlx-CH=CH2 \
- R‘@'[CHZ]'.[CFZ]"ICH?]n'o‘[CHz]z'CFz'[CHzl;CH=CHz
l o)

R‘Q[CHzl.-ICFz],-[CHzlq-O-[CHzlz-CFz-[CHzl;CHO
(lile2)

wherein G', R*, s, r-and q are as hereinabove defined; x is equal to n-1 and;

z is either equal to p when (llic2) is used as a product of formula (1) to be condensed with
the adrenergic_ moeity or equal to p+n-1 when product (XVIll) is used to be condensed
with the adrenergic moeity to obtain a product of formula (1) wherein m is zero.

Compounds of formula (liid) (corresponding to compounds of general formula (lll) 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, dimethylsulfoxide or diethylene glycol dimethyl ether, and at a
temperature from 20° to 100°C.
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di met hyl f or mam de, di net hyi sul f oxi de or di et hyl ene

gl ycol dinethyl ether, and at a 20 tenperature from
200 to 100C. 20 Bronoderivatives of fornula (111d)
(correspondi ng to conpounds of general fornula (111)
wherein G is a group -CH2¢Br) can be converted to

al dehydes of fornmula (111c3) (corresponding to
conmpounds of general formula (I1l) wherein Q is a .

Brgmodgrivatiidd) of thgrmui I(Idd)t (ceﬁesMohhm@lfo @dmg@.ﬁ'fds Sﬂﬂ@gnéﬁl formula (1))

yl.oorfolin di nef hy] am n N 5
il B L o R B b8 VREteR) to ALIEIiSiEs of formula (11c3)
(cbnrespahdhrg MTOYBerﬂKIOﬂ gena'rbewrmast(uw r\)vhleﬁem GA1i§ ilaeghoQP'LCOH) by
a sqaj,ven

e RIS &7 1 508 < o RoREinVPPEOIna -cxie. 2 dimethyiamino-NN-

dutnetmlananeu MeoXide npyridimen Nexjler at tinesthyantibe Nl}ekll:lé ngh@&béﬁtlon is

o 07 UGB S AN e on

atfagemaerature from rogne tmpermrel te thee liliog poinCifithe sbltent.

hal oderivatives of fornula (XI'X) wherein X represents

a hal ogen atom such as chlorine, brom ne or
TheotRastion ahaldabygies f eyl ékic3)alcomenpoading t6 compbandsXof) general
fomﬂa r(lﬂ??vﬁér@ﬂ &38 a%o@@rddl@)%lWﬁalWemébtﬁess of %ﬁw%l ?)H?(E whrein X

é? et er or te ydro ur an
i ePfeé ts 2ghalegegortomy suchas Fligene, Srpreine af @@ﬁ@t entbfnagnes:um gives

albsHolbRfotmvia (XR). Ying! adih Q:Bﬁ%eocfanflé?f & viath( %Eﬂ/eﬁtaﬁcpeas ethyl

act t h t
Etﬁﬁfrﬂzﬂ?g‘éd@?’”@ﬂ ged gg%ieg%f%?f?(rﬂ’%gﬁ%gﬁﬁ{algogbyrl di ni um

chl orochromat e, oxal'yl chlorlde i n di net hyl sul f oxi de

De t h di
TGRS PR Ok a8 ol KeiPie pTpTau Pkl o by acnieves
byaxeattiomi withi dheomiamdrisxide, mahgméatouﬁe ﬁdtﬁ.ﬂun? @icﬁr@m&%ogyndumum

cRRTRE PPy S e R Gh g i s

stfdh_lﬂsrpyndr_hedﬂagﬂame shlmideashlémfafmhmhmmyrsol)‘oxﬁd drlldcetonitrile, and at
di [ ( 1. [di (et hoxyet hyl ) am no] sul fur
a_hn?%r%{g{eif iy 7@&\? %)Bnchl y in the presence of a solvent
such as mat hyI ene chl oride, chloroform nethanol,

K&Bh@sﬂ@ﬂ foffhuld WI}”‘EBf'ptSé)fréﬂs%"rﬁlea cc?ﬁpd%ndggf ftoﬁﬂifﬂs t(i‘kth% reaction

fromroomte erature to the r@g
widhy| €erf'l“°”’)ﬂt$€bn@%enbf SYGhy naf a(diesoviaminein sbldurc drifusrided (RAST) or

7 [oﬁhﬁ%%ﬁyl)@fmﬁo? rsU‘FIJran(u%&& ?c)pttér?aﬂi frﬁﬁr?%é’éeﬂgecﬁ]f 9 solvent such as

BU ound J general formul wherei n
mg Evpl9syy CXPIPERi dﬁet\ﬂﬁ@% eé’@ﬂp’ur?f p@*rﬁbmi?féfa@r and at a

tepweaa:&emnpebmq&ab@rawé {2 the Bkriyl pbirit 6f tAERLIDEAtOf oSN um
tetroxide. The 30 reaction can be carried out in a

sol vent such as di oxane, tetrahydrofuran, mnethanol,
Alixehesnaf formatze(XXX) tan be corvered &:raldswyd@ dnfdrhiuaeuua‘z tdaﬁe&pondmg

Qg'ngbtungs o?rgrgr% F%rrr%ulg r(ﬂ{n wh7e§ecl;1 tG is a gr(o:up -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 (lll) 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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In another alternative the conmpounds of formula (I11)
wherein G, R4, s, r and g are as 35 herei nabove
defined nmay be obtained followi ng the nethod depicted
in Schenme 4. 21 Schenme 4 &4 /r[CH21S [CF2l r[ CH21q OH
Br -> RG4 [CHz] S [CRJ, [HFH2]g- | (Xva) (XXII1) Rv
HG _ ~OH G -- ~ R4& [CH215 [CR2]r[CH211

R4/ v/ r[ CH215 [ CF211 [CH21g-O ~ (l11g2) (11lc4) The
Sateorid #n of al cohols of fornula (Xva) (corresponding
to conpounds of general 5 forrrula (XV) wherein 4 is

oup -OH) with 4, 3<di gronopr opane gi v/e_s// al kenes of
f [CBLl-({CRICH Jo —Fre—-eac [@g A, fergabr i ed\out
0 ovm t he sanme exper Rifert al rocedure de r| bed

for the sglnt hesi s of conpounds 6?‘( forrrul a1 (111d2) OH
Al cohol's of formula (1119g2) (corres @1’
conpounds of genefa=formula (I1I OCHA Ol Crgla =0

group -CH2-OH, m |, B (e e R o2) can be obt ai newb2
from al kenes of fornula (0@ 11) by successive
reaction with borane tetrahydrofuran conplex or

Tllilao rr@dtﬁorm%f ha\(éohol%uéff foﬁﬁulSOWa?)fczﬂFé g@éﬂ'@%ﬁ:e ﬁy@?é@f&'&eo Lgeneral

f | gvgr esence O a base such as
O[E]'B‘tl 35( WhRRR & laea ioreuR SVt 1gudibromopropane gives alkenes of

fotratia aﬁ)wnofﬂhéafhacﬁﬁro&aﬂeoe wakies Qk fo%vﬁﬁ%ythgr%n?é %Qgérlmenta!
r%% q 8 and ﬁ a terrperature f

P 5o 85??95#’%‘ BSis pfrcomtpRpslsRi forprlat(Bidaul a

(1'11g2) (corresponding to conpounds of general

LS 2ol S MR R s 0

G{ tson ge:ypo-rﬂﬂzr@Ht 0 is OngoraiupvdSis ) cge berobtained #dth aikehbd bf formula

2)
0PI Pueative i B, e MrahoepBienc ittt er borane metty
sqlfﬁdeommmex 20d de:aﬁemrmdexmdehe pmtse:scél B h3BT QUFRL R sodium

h)‘&‘é)&lc@ (5]" dé’iﬁs%ﬁhhp Jg A ta%oh%ﬁf% raggc!étgart‘\&groﬂ:r%p Sinxaps, (water or

di met f oxI
d'§hh<¥‘ﬁ“%l'yw Filnﬁﬁtfrlbé ethen tahg labm temperdtae ifdey -7840 riobeg. m

di met hyl sul f oxi de or acetonitrile, and at a
Tten@_gratur from-78 to 130C. 25 In still another

0§ PRI Comao st R fRTasiadiiio’b toamespoptiing ity compounds of general

folra0la B AAGKEINTGE it @ FOURPOMILISHOM is 0 and p+n is 2) to aldehydes of formula
(lllc4) (corresponding to compounds of general formula (I1l) wherein G2 is a group ~COH,
m is O and p+n is 2) can be achieved following by reaction with chromium trioxide,
manganese dioxide, potassium dichromate, pyridinium chiorochromate, oxalyl chioride in
dimethylsulfoxide or Dess-Martin reagent in a soivent such as pyridine, methylene

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

In still another alternative the compounds of formuta (i) (corresponding to compounds of
general formula (11l) wherein G* is a group —OH, G', R%, s, 1, 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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general formula (I111) wherein G is a group -OH, G,
R4, s, r, q and p are as herei nabove defined and m
and n are both 1) nay be obtained foll ow ng the method
depicted in Schene 5. 30 22 Schene 5 G G R
D-[CH2]t[ CF2] i -[ CH2], - CgCH1 , 2) - CH, - CHO R(J

¥ CH],-[CFR]~[CHIq O[CH ] ,,, CHz CH2-OH-
(I'11e5) (111g3) GICF2-COOCH2CH3 ‘1 - 2]: CR2lr

‘sdhenl g0 [ CH2] 1 a2) CH=CH2 G (XXXI1) XI1) R/ [CH y~

~J--[CH2]; [CF2]; [CH2]g O [CH2] P CF2- COOCH2 CHS

SOOXD) Re- =~ (XXX 11) G

J 111 5
R TR R Rl T e R O S con
conpounds d&f*igeneral formula (111) wherein e a

group -CHO and mis 0) can be converted to aljcohol s
(11193) (correspondl ng tonoezcmpmmg]s @g%}'ﬁ., EEal-ICH, e Qi HalearCH=CH,

LS RS S B3R s roup G O LS

hydri de, sodi um|{boP®Hydride or diisobutylal um num
hydri de in a soljvent such as ethyl ether, diisopropyl
e r, 10 tetralydrofuran or nethanol, and at a

t Eblere 1eH Ml Ot . @hper at ure to the boiling

Boi nt of the solygnt. Al kenes of fornmula (XXXI) can be
obt ai ned by reaction of alcohols of forrmula (I111g3)

corr spandi n&:i ounds of general formula (I111)
c %9“@' ‘gﬁW’% ) (E‘F °"eﬁ&mmg campeundg) ofygengral formula (ill)
wﬁ’ereunt Géph@}dro&ﬂ—m%lﬂahe xsami dahl béltwnpé}ibﬁpm f&?oohots (mgs)
cg}r .80 vent o%ug s te tlrf g ﬁ{)nuran et her :
(CHieRPRALnY I PrRoug ?8%5%& il ?eﬂ?p%ﬂ%?ﬂﬂr‘@"b@” m
istoh &y lnetnchomgltipalhyﬂncw‘ sdch@ssmhutﬁf ﬁtt.lrr(lrﬁj?ﬁe h cﬁfd@r Wbé“%ﬁ}dnde or

SRl e g BT O S0 o

tefraiyidrdfarag Xvmethanohrand at a temperature from room temperature to the boiling
point of the solvent.

Alkenes of formula (XXXI) can be obtained by reaction of alcohols of formula (Ilg3)
(corresponding to compounds -of general formula (lIf) 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.-l.;: J.Am.Chem.Soc.
1983, 105, 1255; Hart, D.J.; J.Org.Chem. 1981, 46, 3576). Aicohols of formula (XViib) can
also react with p-toluensulfonyl chloride or methylsulfonyl 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 (XXXIIl) can be obtained by reaction of alkenes of formula (XXX with
ethyl iododifiluoroacetate in the presence of a metat such as zinc or copper optionally with



10

15

al so react with p-tol uensul fonyl chloride or

nmet hyl sul fonyl chloride, in a solvent such as 20
tetrahydrofuran, ethyl ether, dioxane or nethyl ene
chloride, and at a tenperature from roomtenperature
to the boiling point of thg solvent. The resulting
internmedi ate reacts with a base such as potassi um
hydr oxi de, sodi um hydroxide, triethylam ne or

a GataheprsaBl| & hidkanmchRriéd rﬁkéﬂ%fd?é?lé‘péﬁdn %te?f .rf %f %Unk/ént such as
i Sﬂ Q{FTereactlon can be carri ed out WI
(S

agydey,; tetrphydrofran ngimethylsuliexides py QWE’P%f%ndaﬁ temperature
freeh DY to B0°Cdsee @f.OxanemoSoc. ZhemeChmhenesz Hagy.i de, and at

a tenperature from20 to 250C. Esters of formula

(XXXI'I'l) can be obtained by reaction of al kenes of

THeosynithessis( $XXlchhoré tol foretulry Ullqu@dtrédp!dﬁdlﬂglQ@to@&@ourﬂjst Bﬁgeneral
T ey TR bk o, i . B0 28

(XK B load ibet ashiemeld Mtreatmennwah adiydedd sihcas isium aluminum hydride,
, | su) f oxi
S eRYey BA4E B, Ssonbiitith VBT n 2, SReHE R et ether,
dilseropyl . etGhr ntetrSoydrof@aamor Coethanol, 1282, at233Yemperdtoe from room
teﬁqse,tanﬁé tctnlbofthd BEAY & 1 sl @ (11104)
(Corresponding To conpounds of general formula (111)

wherein Q is a group -CH2-CH, mis | and nis 1) from
s@fntg s of formula (XXXII1) can be achieved by

treatment with a hydride such as |ithium alum num

hydri de, sodi um borohydri de or diisobutylal um num

Infahdfhbdﬁltdnﬁhtﬂe FiRthERIthe SoHRPbURSS Bf BMhuIS Ihé@') (corr@%boﬁﬂmgqul

et her tetra rof uran or methanol,

cqmARYRPs ¢ deae FH‘F'B&' Wﬁ%re'f’é?’mgr & UH@"E’(S" PW@SB@M‘”WQVG

defmeditp iofl nh Ise2 s v BIE mayded61tRINEd fdﬂoﬂﬁ@!ﬂéﬁﬁetﬁb& 8&giabd ine

SW% t hod the conpounds of formula (111g6) (correspondi ng
‘conmpounds of general forrmula (111) wherein G,

S, r, g and mare as hereinabove defined, pis 1

mls 2 and ppis 3 may be obtained follow ng the nethod

depicted in 1@.&5@ & [éﬁ Mﬁ@ﬁ%w,[ﬁ!“mg& +

HO CH2- [ CF2k
| CF2i , -[ CH2] gO [CF2] (111g5) | R
3D -1 CH2] . |%@ | CF~, ,,-CHO (111c6)
. [CH,),-ICF, [Cszq 0 CH, JCF ) CHZ-OH
(llig5) l

G
K ICHACE ACH O-CH(CF 4,CHO
R
(IleB)

(R%),P=CH-COOR®
ooV

‘@[CH,],—[CF,],-[CHzlq-O-CHz-[CF,],“-CH=CH~COOR‘
R
(XXXVI)

|

@—[CH,], -[CF 1} -{CH,};-0-CH,-[CF ;},,-CH,-CH,-COOR®
QOXVIN)

|

@-lcm, -{CF Jl{CH;Jy-O-CH,-[CF 1+{CH -OH
(1ig6)
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(R9), P=CH COORS (XXVI 1) i [CH21. [CFZ],-[CHE] q
0- CHZ[ CFz] m CH=CH- 000R8  ( XXXV() ~r-[CH2], - [ CF2),

[CHz] g0 CH2 21,, CHZCHZ-COORS 4 -=— (XXXVI1) 1 G (17

}-1CH2i , -[CF2l,-[CH21Q O CH2-[CF2] I ; [CH2]3-OH RI/~
(11186) 24 Al cohols of fogmula (I11g5) (corresponding
to conpounds of general fornula (111) wherein & is a
group -CH2-OH and p and g are 1) can be obtai ned by

Algﬂﬁﬁst défdamﬁxfla @lllgﬁ)f'(ed]?rﬁefsﬂﬁndnrsg)Edﬁdn@pdx?@@(bf\/@eﬁéﬁl Igormula (1) wherein

r onoder i mul a rrespondi n

OF RF BB e 33 ol 818 3} FRTF Be ORBMei o 8rshod o alcoRols of

foEﬂula(XXﬁlV) Wlnebrromém\anvesadi f&rﬁuuf‘aa(xvgﬁ(‘éo@égpoﬂdlh@ toathé compounds
ase ro ass oxi d

o PP AL “hHEh QP A1 Rorhdhe sresdan e by carmBy aut win

basesuch as s@calulaIWSrpxndeantmsuh'ebydadixlﬁe}drMm hyaride, @ptistally in the
j ter i met hyl f.or

o T Vet S o oA B0 i oo

sugh cﬁsa@ata’ dismiayifataraidé, rdimetb@idulioxide @0 GjetHyienal glseioydueremyf ether,

2B BI AL RAEPmoBNRORYL i ned from al cohol s of
formula (XXXV) by reaction wth chromi umtrioxide,

manganese di oxi de, pot aSSI um di chromat e, pyridinium

AIGE%)@EQ SPoRABE HIcHEh e dbiHiINd fpcm bidoRiSTBE !Jé}ﬁluﬁé‘ gt)@l\gqﬁf reaction

Dess-Martin reag ent In a ent SucC
W'Fﬁat Ay PV ctﬂoes'ldﬁdema'a,qﬂne%f giowde.di petassiums udithreingte, opyridinium

clﬂ&rﬁ&rﬁﬁmbtﬁal bsgaly la:'h%naé in antemmrf@s&w & lf)éé%'—’ﬂ/lar? g8 r&é@te;lnfgpiqa solvent
g ﬁ orrlrulaglﬂlc6)T écorres ondi n 0o

S{EB Ao edretgﬂﬁa%gwrqur prpiqrng dehspBide eracelonire, and

a tebipdratoedpm 8P & Moemd n is 1) can react with a
phosphorane of fornmula (XXVII1) wherein R8 represents

a C .4 alkyl group and RO represents a C,.4 alkyl or a
Apawupls ogiommla (mos)gcmmpsmc&mgsmcﬁonfpeumsl dt géP(éﬁXMbbmunaT B wherein

B rrled | ol vent suc
or BRSO 578, e Geiney £, Kol PRt e R fora coxvi)
wh@'emd% e'epr@n@htaa fbuaéqsrpgmw anc Rf rmsenﬂmlﬂﬂm oA l;ahéhyl group
n ogenat i
gﬂ\éé ggeggcbf r{gmo‘? B?&Vnﬁ hg} rggtogx? in 6]50{\]1ent such as
mpgwmp gh(ox;@(\ﬂetr;hydrofuran 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 (XXXVIiI).
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 (llig6) (corresponding to compounds of general formula (i) 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, diisopropyl ether,

tetrahydrofuran or methanol, and at a temperature from room temperature to the boiiihg
point of the solvent.
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The reaction can be carried out with a catalyst such

as palladiumon charcoal or platinum 25 dioxide, in a
sol vent such as ethanol, nethanol, ethyl acetate or

di met hyl formam de, at a tenperature fromroom
tenperature to 70C, and atssa pressure from 1, 38. 105

Pa to 2,76.105 Pa. Alcohols of formula (1119g6)
(correspondi ng to conpounds of general fornula (111)
IR BiterRRivEandtRodPtng o Bou | Ond R*

can ge opt ai ned by _tregrﬁan%ur?tgg%pggtwgpgj‘gﬁe@?% rgrmg dreas
her V&) IERNE P Ay/ds 7Z2r8. i aA%is|3 angi Giris al0taupm@i-OH may be
obtied efowmgdhd MeihBl abyieted Ges@emedi. i sobut yl al um num
hydride in a solvent such as ethyl ether, diisopropyl

et her, tetrahydrofuran or nethanol, and at a
Sthemerature fromroomtenperature to the boiling

poi nt of the solvent. 35 25 1In another alternative

nmet hod t he conmpounds of forrmula (111) wherein G and R’

are_as < hearei nabove defined, p is 1 & NEF.] SH.-OH
@,’*@(i\s/{ X Ante-e- 1E Rl gHgPH Up—CPP- y be obi zijl'“ne"d
f ol £"6Wi ng the net hggxfepi cted in Schefre 7. 5 3che(r’%x"7)

X ¥ HOp&X@m[ CF2]mCH, -OHs GO [CFzZIlmCHZ CH|} R
(XXXVITT) (XXXI'V) Rs R ( XSCRBFH-CPORE P=CH- COORS G

| 1opys 1,
%QL%?L OSORAR e BN | GLOmaR, o
OARCF21m [ CH2] s- OHR'R (11187) R (XLR) wherein X

represents hal ogen atom R8 represents a C ." alkyl
group and represents a Cl-4 al kyl or a phenyl
group. 10 cohol s of formula (XXXl e_.obt ai ned

n
Aot Tk, akegisore of —-ormul @ | V) O'Wi[§Raln-[CH,ls-OH

h erivatives Xol[) formula (XXXVII Y™ The reacti @iyzran

b& carried out &Ph a base such as sodi um hydr oxi de,

: : . hydri de. \ Ty i
BRI S o AL, RRLCOAL
atCat alylar vl phenyligraum br omi de, with a sol vent

Alcohois of formula (XXXIX) can be obtained by reaction of alcohols of formula (XXXIV)
with haloderivatives of formula (XXXVIIl). 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, dimethylsulfoxide or disthylene glycol dimethyt 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 chloride in dimethylsulfoxide or Dess-Martin reagent in a solvent

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

Aldehydes of formula (XL) can react with a phosphorane of formula (XXVIN) to give esters
of formula (XLI). The reaction can be carried out in a solvent such as methylene chioride,
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15 such as water, dinethylforman de, dinethyl sul foxide
or diethylene glycol dinethyl ether, and at a
tenperature from 200 to 100C. Al dehydes of fornmul a
(XL) can be obtained from al cohols of formula (XXXl X)
by reaction wth chrom umgtri oxi de, manganese

di oxi de, potassiumdichromate, pyridinium 20

chl orochromat e, oxalyl chloride in dinmethyl sul foxide

tthyMaMﬂtHw etheCsra60énd, And aﬁé’feﬁ?p@FatﬁfH%nﬁ% BXElhgérQﬁre to the
boﬂe t’% Fnﬁ chloride, chloroform dinethyl sul

PAPBIRE ohihe Bolventy ot a tenperature from-78 to 130C

Al dehydes of formula (XL) can react with a phosphor ane

f £l XXVI I | 0 give es 25 of formul
oot & (g emeglines P byl MEDcoivsy oatrs 1B OXLI). The
reattioh cap baetahydzdan&t with ar ¢atklyst 3Qch b@tpi‘al?élmﬂﬁ FhUdrafboal bilatinum

ene t a te ture fromroom
By ool S50 e 2PaP mtgantl SVl ool hmeHornamide, ot a
tempenabgerﬁ@m onoterpdeeatoEnroBORES aob dtor prdssure Xdny YB38/ES Pa to
2,85 @y of formula (XI-11). The 5 reaction can be
carried out with a catal yst such as palladium on
charcoal or platinum dioxide, in a soI vent such as

AI@JH&%”&' fomm?g htﬁﬁ‘?ﬁ e(t:?r E]Xllldl ﬁ)toao oBr[n %QY%&%%”P“ZHH (,ﬂherem

SAL 2 er a era
G3is ﬁr%g'éﬁfr FPBnes '3@: gD, pas ﬂ gnd n 157@ cam@e dbtainetiby treatment of

esfﬁr§0670foﬁm§l£ @@flﬁWltﬁ £|Md933 s@%ﬁréseﬁtﬂmﬁﬂwd'a%ﬂ@ hydride, sodium

ounds of geheral formu
bﬁ?%ﬁde E{—E"SGPPW'&W'”%" @ydrvdq i§ Q)SO'FFI@Uqh angthyl Ethes)dusopropyl
etﬁétn tebr&hyﬂ?bfafdrhe& rAsthak @ ASHER 4 féfmpe?a“t&r%rfﬁ:npiognﬁ) Eéﬁrﬂe‘?ature to the
bq&' °?§'V\¥tb a} drlde such as lithium al um num

\P8POHL OT 1R §7

* borohydride or diisobutylal um num
hydride in a solvent such as ethyl ether, diisopropyl
t r.ahydr of uran or o/, and at a
mt‘?3 égntg’ ral{e [jakive %8%?’88?‘5"{5&%{%?‘5{;3&'@; to the 15 boiling
poi nt of the solvent. In another alternative the
conmpounds of formJIa (r1la) @ F FFFO

(I'fia) 20 wh W rr o
her ei nabove ed (cor endi p0 [6

n 'n
general for (|11) wherein G is a group
-CH2-O-Bz), are obtained starting f(fid&h conpounds of
formula (XLITI)

wherein G', R*, n, m, p, g, r and s are as hereinabove defined (corresponding to

compounds of general formula (lll) wherein G2 is a group —CH,-O-Bz), are obtained
starting from compounds of formula (XLIII)

O—[CH,},-[CF},,-[CH,},-OH
D (XLIH)

following the method described in Scheme 8
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O [CH2]"[CR2Im [CH2] P OH (XLIIl) 25 follow ng the

met hod described in Scheme 8 30 27 Schene 8 G / \

O[CH2]n [CR2ZIm [CHI]P OH (XLIIl) R4

D-[CH21, -1CF21j-[CH,j,-Br (XVvb) G / ~ R (llia) 5

Al cohols of fornmula (XLIIRY can be converted to

conpounds of fornmula (Ilia) (corresponding to

compounds of general formula (I1l) wherein Q is a
Scheme$ - CH2- O-Bz) by reaction with bronoderivatives of

formula (XVb) in the presence of a base such as

sodi um hydr oxi de, potassium hydroxi de or sodium

hydrlde optlonally in the pregénce of a base

tran CaCHlySTAslGER-AS tetr achmdpirlogn de,

Wi th sol vent pgugh as water, ot met B()c({}for mam de,

di net hyl sul f oxi de or di et hyl ene gl ycol et hyl et her,

and at a tenperature from20 to 100C. The conpounds

of forrmula (XLIII) may be obtained follow ng the

synthetic nethods of scheneg 9 to 10 which are

descri bed beI ow. 15 In one alternative the conpounds

of formul XLI| Ia) wherein n and mare both may be
obt ai ned Jet.hod. de i s 9.

Scheme 9 'W ?21[@5&@%5&%%/:5&6%@?2 CHz- CH2
OH O [cHz]i a2 CH:CHz 0O () ~ 1 (XLVI) --" 1 VIl (X

) 1 CF2 000CH2CI -

Alcohols of formula (XLIII) can be converted to compounds' of formula (llia)
(corresponding to compounds of general formula (l11) wherein G2 is a group ~CH,-O-Bz)
by reaction with bromoderivatives of formula (XVb) in the presence of a base such as
sodium hydroxide, potassium hydroxide or sodium hydride, optionaliy in the presence of a
base transfer catalyst such as tetrabutylammonium bromide, with a solvent such as water,

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

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

in one alternative the compounds of formula (XLllia) wherein_n and m are both 1 may be
obtained following the method depicted in Scheme 9.

Scheme 8
@‘ O-{CH,]p-CH,-CHO OHCH,}(p5~CH,-CH,-OH O{CH,)p-CH=CH,
XLv) XLV _— XLV
ICF,-COOCH,CH,
(XXX

y O-{CH],-CF,-CH;-OH CHQ] -CF, COOCH2 CH,
I -
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(XXXI 1) O [CHl,F CF2 CHz-OH a[ CE- CFz COOCH2 CH,
(Xtirrta) (XLvill) 28 Conpounds of formula (XLV) can
be converted to al cohols (XLVI) by reaction with a
hydri de such as |ithium al um num hydri de, sodium

bor ohydri de or diisobutyl agumi num hydride in a

sol vent such as ethyl ether, diisopropyl ether,

tetrahydrofuran or nethanol, and at a tenperature
Ccﬁmpnnnd@mmmr&mlh‘;‘()ﬂl\m&ntﬁe E&Weh@ﬂ ltd REEoRS KL bgp@actlon with a '
obt al ned

R 30 3, R0, Rl S VBB R

hy2rige trr @ fsbbeml suehl asrrsmw RUrr ed;EBﬁ'ob)‘l lé?rkér)/tleﬁﬁl%%?uraﬁ »or methanol,
dr of uran, et'hyl ether

and at‘a‘ %gfstvu?n %fgi&'%?%”%aj&"&tta he hail BﬁprBb?ﬁt't’%ﬁ?l\éﬁ“ét ure

to the boiling point of the solvent (see references

A|E%{§E o{ %@ula}_@vﬁ' (Bn}%e &t?jaleé éﬂ?@%%%ﬁfwﬁa'é o}&ﬁp&a (XLV}) with

2-pitrephesyls  atlenasyandte @xdVI t)Tbuthhtzslpbme.r eaith i t Solvent such as
te’@aﬂyﬂl'dﬁﬁ'@ﬁ Uétﬁﬂ@fl'wercd?lcfi’cﬂaﬁg %Td dér'[g% Vgtur?r}%m o F mperéture to

sol vent” such as tetr
thalbewameov@t ohberspivente(ses |refelredees HarmoD dt KanalerEr.aAmr@em Soc.

19850105, 9958 HARDBIALAGS, dHent 188PUs! 4 p0| nt of the

sol vent. The 15 resu ting |nterrr‘e |a ‘e reacts with a
base such as potassi um hydroxi de, sodi um hydr oxi de,

AlbdHoRs Wbﬂmm (fxign) e’dl.d S Fébev\lv@rt Brx&aéﬂsﬂﬁo&ypcr%r}ﬁ‘é or methylsuifony!

ounds of fornul a he reactron
Crg"é’:g% 8@ ANEHFYIR AR tets y@&ﬁ‘ﬂ’a@)raw ethes diexapenr msthwlenashlonde

artdestr ahgndpaﬁuﬁamronstdb)ﬂ tehtedture @ fh?éaﬁlﬂm dmtd?%hg%%lvent The
erature from 20

feég{'”& 'Q%BPE?? 6*&{%?%8 Y’&&%EF?% SUCH RS RIS B fwe@xugy sasium hysioxide,
triethylainicene diisdpré pyfathylianioetovgive cdevndﬁthnula (XLVH) The reaction

oot Bl LSl it p sRpouBh B8 Tl b, et tner

digxaph oamethyigioeIchlohitiey and at & eenadeyatuetfona2Oiiossber, in a

sol vent such as dinethyl formam de, tetrahydrofuran,

di met hyl sul f oxi de or di oxane, and a tenperature from
Esgiersta) fgmgla @e¥1ip ehn bg obinat bySeactlo@I"uéMKeronﬁlﬁéB'eXLVll with
ethyl IddodRiofk S L

?om est erésﬁgt%}énbb%) m%?_@l %%)“8é ann-.feP gﬁ?’é\?éoz"?ﬁ/ or “copper
OR“P%%{V et Gatalystsuery as T"G'ée' shietideakexahydnate mnd Mater N solvent such

ashwdfetrﬁﬂomﬁa@%él RetrAMYERRSH, | di’rﬁetﬂ?lﬁtq o'xr%Q Q:V 'i:l)ﬁlx%]\eu g l“éngerr]perature
frcg%(ﬁé g 1N a sgl vent such as e I'Tsop
QLHlpshpirbElpanSer Chernaaam. “aa 236). a
terrperature from roomtenperature to the 30 boiling

oLt of tp g 1?

e synthesis of alcohols of formuta (XLllla) from esters of formula (XLVIll) can be
achieved by treatment with a hydride such as lithium alummum 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.

In another alternative method the compounds of formula (XLHIc) whereinm 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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In another alternative nmethod the conpounds of fornula
(XLITlc) wherein mis as herei nabove defined and R8
represents a Cl4 al kyl group or a phenyl group, nmay be
obtained foll ow ng the nethod depicted in Schene 10.
35 29 Scheme 10 i | & + H@ CH2 [CF2] m CH2-OH ( XXXI V)
~O CH2-[CF2] m CH2-OH  (XLI 11 b) O-CH2-[ CF2] m CHO
(XLI'X) (R9)3P=CH COCRS (XXVI1l) ©O-C

Setme®] nCH=CH COORS | (L) O CH2-[ CF2] m [ CH2] 2- O00R8
(LI) ~~OCH2-[CF2] m | 3-0H " | (Xulllc) tlr
Al cohol s of fornmul a@((_}al bio-canchigcaldral ned by
reacti on of al cohol flor MUlpBoxhXXXI V) 5 with benzyl
brom de. The reaction can lbe carried out wth a base
such as sodi um hydroxi de,y potassi um hydr oxi de or
sodi um hydri de, opt y-ch;qctznferds;esence of a base
transfer catal yst s as tetrabutyl anmoni um brom de,
with a solvent such 3 \(«mue)rt di met hyl f or mam de,

di met hyl sul f oxi de or diethyl ene gl ycol dinethyl ether,
and at a tenperature from2p0 to 100C. 10 Al dehydes

of forrmula (XLIX) can be 0 &“?dr_af%rom al cohol s of

formula (XLIITIDb) by ctT o chrom um tri oxi de,
manganese di oxi de, assi {H*di chr onat e, pyri di ni um
(R%);P=CH-COOR®
XXVt

G(—O-CHz-[Clem-CH=CH-COOR°
(8] l

O-CH,{CF ] -|CH,},-COOR®
d (tn l

O-CH,{CF,],-[CH,},-OH
g— (XLlllc)

Alcohols of formula (XLIIIb) can be obtained by reaction of alcohols of formula (XXXIV)
with benzyl bromide. 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 dimethyl ether, and at a
temperature from 20° to 100°C.

Aldehydes of formula (XLIX) can be obtained from alcohols of formula (XLHIb) by reaction
with chromium trioxide, manganese dioxide, potassium dichromate, pyridinium
chiorochromate, oxalyl chloride in dimethyisulfoxide or Dess-Martin reagent in a solvent
such as pyridine, methylene chioride, chloroform, dimethyisulfoxide or acetonitrile, and at

- a temperature from -78° to 130°C.

Aidehydes of formula (XLIX) can react with a phosphorane of formula (XXVIll) to give
esters of formula (L). The reaction can be carmied out in a solvent such as methylene
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chl orochromate, oxalyl chloride in dinethylsulfoxide
or Dess-Martin reagent in a solvent such as pyridine,
nmet hyl ene chl ori de, chloroform dinethyl sul foxide or
acetonitrile, and at 15 a tenperature from-78 to
130C. Al dehydes of formul ao(XLI X) can react with a
phosphorane of formula (XXVIIl) to give esters of
formula (L). The reaction can be carried out in a

cr?witduemrasymbfm Im?)ﬂyétﬁ&e oBQquél’ﬂHt Ofriod%t a tenaperature from room
etr er. or toluene, and at a
‘W‘@ﬁ%@I’%&JB%%?BW '2)’d¥nh I;Fﬁgtr ature to the boiling

poi nt of the solvent. Hydrogenation of the conpounds

I f. form T ,
Lo PRI & 0 Lok BF g ) QISETRAL Bt (G e geacton
caniel cadiagnoud with laagatalyst such 3 relladium whi drerabal on platium dioxide, in a
I I et at or

SARREEED B ATl (ARAR np ECIARY wifBhon s & < tomperature
frore fset fempeeature tor OX°C. awﬂatatprasqyrsemuﬂeeanRam 386 105P#Pa

to 2,76-1 05 Pa. Alcohols of formula (XLIIlc) can be

obtai ned by treatnment of esters of fornula (LI) with a
Algonalsyef fprmuias (il san ibetobtained hyrtreatmentyof esees, ofSomhulaT(LI) with a

hy2RE® RUEN 'agelltrﬁtﬁmdélbrﬁﬁlbh’)t *}dﬁhé‘%% H&Yd#yid hrn dffsobutylaluminum
sol.vent such as eth diisopro

PYEEEE i9 SPUFEH Sk G 61| CisORARYT 2N | t?tsaayercéwran @r methanol,
aitd 1A tePErfuSIREh 2boh Srbprdtiie 16 el Hoﬂr)ﬁ(g/?@ﬂnf‘&f tod st
sol vent. The conpounds of fornula be obt ai ned
follow ng the synthetic nethods of 15 schenes 11 to

THeconpoahdssfdoretase (Xivh eﬁybﬁb@t&ine&fﬁmgﬁh rithetie nidtods of

gf? f&%@%&iﬁsl}lc ¢ 4N\F(,.(X\>/fhvesei n l a;a?R4 are

as herei nabove defi ned G1 is selected fromO |,

ﬁ €%p 20 or hal ogen atoms or groups selected from
I, C .4 al koxy, S-R5, SO R5 and S02-R5 wherein

R5 is a C 4 al kyl @r C3 6 cycloalkyi.; R4 i sel ected

from By en atom Rgen g OR’
[CH,L, — [CHL. — g
R’ © R F
(XXV) ‘ (XXVI)
G1
[CH,].CF,CH,OH
4
R
(XVa)
N »
o . atg
wherein s and R" are as hereinabove defined, G' is selected from o hydrogen

or halogen atoms or groups selected from Cy alkyl, Cy alkoxy, S-R%, SO-R® and SO,-R®

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

Compounds of formuta (XXV) can be transformed to compounds of formula (XXVI) by
reaction with a fluorinated agent such as (diethylamino) sulfur trifluoride (DAST) or
[di(methoxyethyl)amino] sulfur trifluoride, optionally in the presence of a soivent such as
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atons and C, -0 al kyl groups and R7 is a C, .4 alkyl
group. Conpounds of fornula (XXV) can be transforned
to compounds of formula (XXVI) by 25 reaction with a
fluorinated agent such as (diethylam no) sulfur
trifluoride (DAST) or [digimet hoxyet hyl)am no] sul fur
trifluoride, optionally in the presence of a sol vent
such as 31 nethylene chloride, chloroform nethano

methbaﬂ@| clilbridect ebisfbaf Uh@RandnNGtrdinoR ort %‘ﬁﬁﬁﬁcﬁ&fﬂfa‘?x fé&m at a
mteg"%eraturetothe b0|I|n point of th sol vent

‘empéiﬂ%*dfﬁ BY roPE tRmPeratusa i9)the, QW"W%P&?“R(?E’VW tr eat ment
of esters of fornula (XXVI) with a 5 hydride such as

Asphalt ool ok AT o ppingd Byt GLaers e gy win 2

hyﬁnbe rsuchligss htpluopabrmmhe hydridet sediyer bﬁrbﬂy&ﬂd@ br lmédbamﬁlummum

tur g omte r at
B s S BT S 35w e SRRty Rt or methanol,
apd aightempertature domurbem totveatatu(ecto tiecisqiiimg dicimg ot tbe ealvgrounds
of general formula (XV) wherein x is n-4 and Q is a
group -COH) can be obtained foll owi ng schene 12
Sghemed® s, Gl and R4 are as herei nabove defined and x
is either an integer from1l to 3 when the reactionis

TSRO, o | B Syl G BT s
W{’TE"U} is [”d—&‘} QP@L&\]Q(@QH)Ran'be optnggfollogng seheme 12 wherein s,
G*and ROHR] S(etbifdidl ¥ WefNdd anid kiid sitleFhRintdgerrdrhi4 )ty 3 WridPihe

reqS{_ Tw]ogeéﬁ;gt Qf}_@.]c;((XVaé_gm Tovhep3bashpme jsfollowed until the

obfeniidoi? pfddua{ @dak)x R8O ~~- [ CH2] aCF2[ CH2] x+t OH ( XXX)
Ra/,/"--'"~ (XVa3) G OO ~~ (1~ ~)---[CH2] SCF2[ CH21. _
(BTS2l ALY, R0
R (XVaZ)l
Gi
) -ICHACFICH, O
@—[CszsCF,[CHZ], ,CHO R*
(XVa4d)

(XVe2) l

G1

Q_[CHz]sCFz[CHz]x.rCH:CHz [

R* (XXVII) _/—(O
l D[CHZLCF,[CHZ]X

@'[CHzlsCF [CHzlanH (Xij)

(XVa3)
o]

(0]
ICHACFICHI - @—rcwlscalcmlxﬂ
(R%),P=CH-COOR?
{(XVc3) (XX (XXX}

Alcohols of formula (XVa2) wherein x is at least 1 can be converted to aldehydes of
formula (XVc2) by reaction with chromium trioxide, manganese dioxide, potassium
dichromate, pyridinium chiorochromate, oxalyl chioride in dimethyisulfoxide or Dess-

Martin reagent in a solvent such as pyridine, methylene chioride, chioroform,
dimethylsuifoxide or acetonitriie, and at a temperature from -78° to 130°C.
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35

Ra H (R9) 3P=CH COOR8 3D (XVc3) (XXVI1I1) (XX X)

Al cohols of formula (XVa2) wherein x is at least | can
be converted to al dehydes of fornula (Xvc2) by
reaction with chrom umtrioxi de, nmanganese di oxi de,

pot assi um 20 di chromate, gridi ni um chl orochronat e,
oxalyl chloride in dinethylsul foxide or Dess- Martin
reagent in a solvent such as pyridine, nethylene

chl oride, chloroform dinethylsul foxide or

MBS BT By R KT e o
reabértners mefhylrphetyishos U Bhbrhide TERE préRABE Y Pbase such as

thyl tri hen i.phos ni ym brom de in the presence
R I N R (I A,

msthyleea tchlsumahoraﬂnetbylsﬂbmde afndrat B tertipedataredron®d-788¢ Ryseoe
chl oride or dinethylsulfoxide, and at a tenperature
from-78C to 80C. Alcohols of formula (XvVa3) can be
Abbmtziis nEfbrihule (XWX ear e abtdimgdnfodra aksd@d of)fotyuid eec\ni)oiy reaction
r Y, ran 0 rane- e
% tgg%afd?&urgn cgfn% g & %o%gﬁ%@rgt@g %unl?o% corplex ! hydrogen
pm&d%ne &heoresenga oba @asmsm asoxtidium hyddoxinel atepotassium hydroxide in

aEQN@rﬁ%‘u%?%”a%r BrahNaidthn, @Qﬂeygml%}ﬁg%%ygz%ol dlrrre)glayérather and

t et rahydrof uran, di oxane, water or

al A teBPRTAlure frREY-78% 8 108%C. a t enperature from -78C to

100C. Al cohols of formula (XvVa3) can be converted to
es of formula (XVc3) by reaction wth chrom um

| dehy
AEPM% Pg@“%%\éﬂé%" &8 senyested ﬁ@ﬁﬁgb.\{d@moafomwe rt¥Ve3) by reaction
widly I icBifofiwhi trioRide ! ﬁbﬁ@hb%ﬁ%md@xaﬂo‘ﬂssﬁm o&b%m'a{é mmdmnum

net hyl rt|n reagent in a so
vt %Prﬁﬁrfg‘%fﬁ%m?g PP ereDegstlYiatio reagent in a solvent
subhnast pyriding) nhemyléﬁe Siilore thtBiokdrinl 8im uldxidePor acetonitrile, and at
erat ur {an § to 130C. Al dehydes of fornula
? ure O"Pe c W % a phosphorane of fornula
(XXVIII) vvhereln R8 20 is a C -4 alkyl group and RO

Adshicls b e RV HER 1cacfbt R phéeRivge 8 Fude Bopviiprein R
iss Cvealtky Qnatp ang Rigs vk alkg aripheny! gequptte igivalegtbrobifomiula (XXIX).
Tﬁé dctish bar b@&arﬁ% b{g'?ﬁ"‘a Is@ﬂgntastucﬁ‘ ak ﬁlm}%[?%%“gﬁgg%t etrajygro uran,

nper at ur e pol nt 0
emmtbfefeqfé@wm gnd emte@mmwnd@nnnfoomdemdaratu(m i bailing point of
taSdoBlent Of formula (XXX). The reaction can be carried
out wth a catal yst such as palladiumon charcoal or
pl ati num dioxide, in a solvent such as ethanol,

Hyeioemdion oetf’fb)/bon%b@h@é Bf RFmah RKIXY |gf\/@§ @@@éj@ﬁ foﬂ'ﬁulé‘ (XXX). The
rﬁﬁg@frat re fromroomtenperature to /0C,

67" PP (CarHed o wntll'\og cq:tglyﬁtosucg apepailggurpaon 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 (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 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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30 Al cohols of formula (XVa4) can be obtained by
treatnment of esters of formula (XXI) with a hydride
such as |ithium al um num hydri de, sodi um borohydride
or diisobutylalum num hydride in a solvent such as
et hyl ether, diisopropyl egher, tetrahydrofuran or
met hanol, and at a tenperature fromroomtenperature
to the boiling point of the solvent. 35 33 Schene 13
smhmnanohol s of fornula (Xva5) wherein s is zero and
rei nabove defined may be obtained
TR rﬁ% f@sﬁ@?@“’%@ TpIn 8 13 zﬁrﬁﬁﬂqgeéﬁiﬂ%'emﬁ herajmaboxe
d¢fineti | hay be aftdined D0OMTg BeHenfd M. 1 1) [ CF212-CH20H R 5
(Xva5) . Esters of formula (LVIII) can be obtai ned by
reaction of phenyliodides of formula (LVI) wth alkyl
i odot et r af | uor opropi onage LLVII) wherein R7 is a C, -4
al kyl group in the presenpejof +aggetooptional ly with
a catalyst such as a pakYadjum complgx, in a sol vent
such as 10 di net hyl formam de, t trahydrofuran
di met hyl sul f oxi de or di&@_ a_tenperature from
20 to 60C (see ref. JourR of[CWZGQPFne Cheni stry,
2004, 125 (5), 763-765). Al cohdt\vnhof fornmula (Xvab)
can be obtained by treagnment off esters of fornula
(LVIT1) with a hydride iz_'bply'Hum al um num
hydri de, sodi um bor ohydgt or dfisobutyl al uni num 15
hydride in a solvent such as @vdsyl ether, diisopropyl
et her, tetrahydrofuran or nethanol, and at a
rrperature fromroomtenperature to the boiling point
EﬁPrStqﬁ ragiaevil) carnke etitainerbbisreaétiohaf puérqnogaﬂaasf formula (LVI) with
al mﬁ%do@e‘iﬂﬂﬁ@b&gpﬁ)?a@qmﬂ%elﬁ qgggﬁ Ikygg?uBrIB%\%ra&ﬁnce of

ereirn s Is )
coprar eptioaaly with & éata!ysthwc@u ambnaladid® cheifleedy aCSONEDE such as

difletryiferafmida, |t@&°ét‘f99ro$&9&”§im%ﬂ1ylsgl$o£bﬂé 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 obtained by treatment of esters of formula (LVII) 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 (XVa6) (corresponding to compounds of general formula (XV)
whereinsis 0, ris 1, g is 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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Schemre 14 OOOG FFO r I O C d (a) G, (b)
RRR4 (Xvd) (LX) (a) (LIX) GG FFbl OH R4 (XVab)
-5 The 3-chl oro-1- phenyl propan-1-ones (LI X) are reacted
wi th sodi um or potassium acetate and sodi um or

pot assiumiodide in a solvgnt such as glacial acetic
acid and a tenperature fromroomtenperature to the
boiling point of the solvent to yield the conpounds of
Sthemeiid (LX), 10 Subsequent reaction of the conpounds
of formula (LX) with a fluorinating agent such as

(di ethylam no) sulfur trifluoride (DAST) or

[d|( hoxyethyl)an1no] syl fur teifluoridg

FF O

G'DEOXJFLUOR( ) ) Q aI y in the presefce of M
uali as—’(-%m&h | @7 de,—&hlor @ m OJ\
, et hanol og rahydr ofur an, and_,sf 4o (XVd)

Ea

poi nt of the solvent yie t he conpounds of for
(Xvd). 15 The hydrolysis of the ester group int
compowmds of formula (Xvd) in an aqueous
sodi um hydr oxi de, potassi um hydroxi de or sog)
carbonate, optionally in the presence of a
such as ethanol, nethanol or isopropyl al qgef
a tenperature from roomtenperature to the b@(\l/ég)g

poi nt of the solvent, yields the alcohols 20 of
The o

( Cglrﬂrﬂlle ?pg—ﬁwlérﬁhgpr?%g?ﬁ @hé%o L%&fér?‘;egcner a}h ?%P RPigEsjum acetate
anghsqdiim, ohpotgss&m rogiqqawg sglyqanttsngh anfladaladcetl acthanda tengperature
frém roBmPteripedatdd do Ghe %ﬂmSMpoﬁi %f 3fe sgﬁ/ & tr&w%éﬁa% cgmpounds of

defined, can be obtained f oW ng
fogppaneX)is oH 0

R'enmperature from r Bom ?Wrature to th&® boili nau
I

Subsequent reaction of the compounds of formula (LX) with a fluorinating agent such as
(diethylamino) sulfur trifluoride (DAST) or [di(methoxyethyl)amino] sulfur trifluoride
(DEOXOFLUORS®), 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 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 isopropyl alcohol, and at a

temperature from room temperature to the boiling point of the solvent, yields the alcohois
of formula (XVa6).

The alcohols of formula (XVa7) (corresponding to compounds of general formula (XV)
wherein q, 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.
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G pO&F+B O~ (a)y FRaF
0O0GGI (d/ 1/ FFS a™HR
FFp~\ RaFF (Xva7) Ra.(LXlI1) 5 The
1- phenyl et hanones (LXI) are reacted with
brono(di fl uoro)acetate in #he presence of Zn in a
sol vent such as tetrahydrofuran, dioxane or ethyl
ether and at tenperature from roomtenperature to the
Sbhérheng point of the solvent. The resulting conpounds
(LXI'I') are then reacted with CS2 in a solvent such as
DVSO, 10 DMF, tetrahydrofuran or di oxane and a
terrperature fromroomtenperature todgs0Coand inert
regphepe to vyi Id a thioaci ds! whi ch upon
o Wi JNOdIﬁE or subfate at
0 eI s the co dsF ofF f or mul a
(BXI [1). In a sd:bsequent st ep R*he”conpounds of fornul a
(L)) are reacted with a 15 di pg]&n)yl phosphi ne oxi de
tBuOG Bu (ditertbutyl peroxide sol vent such
as tetrahydrofuran, dioxane oz ethyl ethgP and at
terrperaturefromrogmterrperatretothe oi ling
poi nt of the solvent 2 [
(LXIV). In a fidagd st rmpounds of forgul a
(LXI'V) are reaeted @t a hydj de such as\ll h| um 20

Qi v él de, sodiu borohy ilele or
@ ut | i num hydri®@Vin a so entG
e di i sopropyl ether, tetrahydrofura n
Pand at a tenperature from room t enper at 0 thg
boi | X¥g7)poi nt of the solvent to yield tRe al cohols
(Xva7). 36 Conpounds of formula (111lb) wher@am m n,
p, g, r and s are as herei nabove defined, R3 is a
hydant oi no group and R4 = hydrogen atom or C, 4al kyl,

Thai-ahenyethanonsd (BXI) steotmacted Mﬁdﬂ@ﬁﬁdmﬁoroﬂc%@mﬁhé@resence 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.

F ( XI) (LX |
(~

The resulting compounds (LX) are then reacted with CS; in a solvent such as DMSO,
DMF, tetrahydrofuran or dioxane and a temperature from room temperature to 60°C and
inert atmosphere to yield a thioacid (not shown) which upon reaction with methy! iodide or
dimethylsulfate at room temperature yields the compounds of formula (LX),

in a subsequent step the compounds of formula (LX) are reacted with a
diphenylphosphine oxide and tBuOOtBu (ditertbutyl peroxide) in a solvent such as
tetrahydrofuran, dioxane or ethyl ether and at temperature from room. temperature to the
boiling point of the solvent 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 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 to yield the alcohols (XVa?).



R4 D[CH2]; [CF2], [CH2]g O[CH]P [CF2]I [CHz]"O CHZ
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D-[CH2].-[CF2],-[CH2]g- O [CH2] P-I CF2] , r[CH2],,-O- CH2- P

h (111a3) H2N OCN-CHzZ COOR7 (LIT) R4 HN CH2] [ CFzir

[CH2] y-O- [ CH2] P[ CF2] m [ CHZn-O-CHZ Ph HN ' O (IIIa4)
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[CH2],; O CHzZPh (111a5) HNO HOO R4 0 j [CHz]9
CblﬁEél]nds[of}d&}\qla((]ﬂprBér‘é’[nGEZd B, qu'ﬂild ureHeRRreidebMe adfiied R is
2 Hyva A §m§ gr%.}j E{r 2 } be or)t ai ned from

CYFRTEQINErogP a8 it BYFTPIens ézﬁ'ﬁy GAN bRjabtrined: 2§ shewn in
Smagf(et t8.met hyl si l yl ) ani de, SOdI um

bi s(trinmethylsilyl)amde or tert-butyl 10 carbamate.

The reaction can be carried out wwth a base such as
Sekrmeid et hoxi de, potassi um carbonate or sodium

phenoxi de, wiith _a catalytic amount of a phosphi ne such

. R
i pheny! phosaiode SRS 8, we

bi s(di benzyl i deneacet one) pa) | adi um or

tris(dibenzyii deneacet one) -y di pal | adi un(0), with a

sol vent such & trahi/dr of uran, di oxane, toluene or
benzene, 15,3 T ICHA & TP HA - Mol 6Pl 1$845-G-BHSC. (a3
Anmi nes of forjrula (I111a3) can be converted to
conpounds of fornula (111a4§ GON-CI8,TORO N(L 1)

R‘
Hh@_ [CH,J-ICF ) -ICH,l,-O-[CH,),-[CF ], -ICH,),-O-C H,-Ph

N/k (Nas)

o)

o)

\@—[CHzl [CF JICH, J-O-[CH,},-[CF )1+ ICH,],-O-CH,-Ph  (llla5)

HNO

Hof

@—[CHZ]S {CF }-CH,}-O-[CH, ] -[CF ], -ICH,},-0-CH,-Ph  (llla6)

T%o

Amines of formuta (llla3) can be obtained from compounds of formula (Ila2) by reaction
with  lithium bis(trimethyisilyl)amide, sodium bis(trimethylsilyl)amide or tert-butyl
carbamate. The reaction can be carmried 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 triphenyiphosphine and a palladium
catalyst such as bis(dibenzylideneacetone)palladium or tris(dibenzylideneacetone)-

dipalladium(0), with a soivent such as tetrahydrofuran, dioxane, toluene or benzene,
and at a temperature from -78°C to 80°C.
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with isocyanates of formula (LIlI) in a solvent such as
tol uene, benzene or dioxane, and at a tenperature
fromroomtenperature to the boiling point of the

sol vent. Saponification of conpounds of fornula
(111a4) gives conpounds ofssfornmula (111a5). The 5
reaction can be carried out wwth a base such as sodi um
hydr oxi de or potassi um hydroxide, wth a solvent such

Amihes®f Raamala, (IRI3Naawbe coOMePed 36 campPbuidd’ f&#’ndé"ﬁ’l@@ %9 Jeaction
omroomtenperature to the boi

ure f
wilsRevabiioh BLRuBHE 411D W es3Ret SUa 8% (e AeR bt End
a enpehitare Foeh .bﬁzsnﬁmberamré Rth@boif hlrbdﬁwe%folvgﬁ’t(rj”ul a 10
I oc ori1 Cc acl

or
SEREDERHon. 1 For RSOl SB I (et e ocoriRot el o (Has). The
reactiosh, caelbbeua:rlfed(wt WitH ® basar sugh B Xodilif h?&ro&nbéﬂ} p&é‘éilu'ﬂ hyiroxide,
ratyre from om tenperature to the
WG ER OB S BT aeBSH R SRR LSSy op s 1ot TG oA ot o
tepweratute fromdroom temeeremrartesrpmbrﬂungg:oait obthelspiverit5
bronoderi vative, nesylate, al dehyde or

am noderivative, follow ng the sanme pathway shown in
Cg@n@.mds of fmﬂmah@ﬁé oah drecoaifed byncya:ilzaqmn of, comppodssof formula

52 \@ ?’E ragildnﬂﬂﬂvfs q%@nca{bgdu'q? (aﬁ d?md Ao AP such as

"‘B@\‘?E?‘I as8jincidy ethanel s wateirer l@emlxme obthemadd at a s¢roperature from
roSﬁ*’["@HiﬁerJeyure ﬁ?th@%mﬂi chwt)&Ttr(e/ &O[v 2] ' [Crz]r [C Hz]q

CHz]o [CFz] m | (111a7) or (111d3)
PO N [ CHz] : [CF21 [CH2]QO[CHZ]P[CFz]m[CHz] -
Compdarits oF fobrhhig4)iiad} Nﬁn[ 6EZ Inodlficd 2 1o~ th%&ﬂes&rﬁ%lﬁcohol

a9) or (111d5
blf’ﬂﬂ%?]” "’aﬁ“@:z'}‘esﬁ?éﬂz?'ge@d[g Tm'nﬁéﬁfwgitf\[eaiﬁ@'ng the sapa@athway
shdwn(ih Skeéree @r 111d6) 38 Conpounds of formula (111 aB)
or (111d4) can be obtained from conpounds of formula
(It1a7z) or (111d3) by procedures know described in

Coimpolndsewfarein RY( Meyems gAr ahd s drergyl RerBlnabove defined and R® is an

amido group and G? is either a —CH,-Br group (llid) or a benzyloxymethy! (llla) can be
obtained as shown in Scheme 17.

Scheme 17

.

R .
0@7[CHz]|'[cFz]r'[CHzlq-O'[CHZ]p-[CFZ]m-[CHZID-er

OH l (ia7) or (INId3)
R4
N@’lCHz]dCFz}r[CHﬂq-O-ICHzlp-[CFz]m-[CHz]m'G’
Xo i (11a8) or (liid4)

R
E—[CHZ]; CF,)CH,],-O-[CH,}{CF ;) +ICH,), ,-G?
NC

1 (Wag) or (INd5)

R4
Y NCO€>—[CHzl.-ICle,-[CHz].,-O-[CHzlp-[Glem-[C*'*z].m'G2
2

(lita10 or 11id6)
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Hai dukewych D., Mhelich E. D., J O g Chem 1974,
39(18), 2787; Svenson R, Gonowtz S., Chem Scr,
1982, 19, 149; Meyers A 1., Lutomski K A,

Synt hesi s, 1983, 105). 5 The reaction of conpounds of
formula (lIl11aB) or (111d4)w th phosphorus oxychl oride
gives nitriles of formula (I111a9) or (111d5). The
reaction can be carried out in the presence of a base

‘Conpdunds oiofyrrmda (18a8) ok (lil@4) hﬁh &moﬁfalr@d from compounds of formula (1la7)

|
or {3 B RSB B Sasstbeed o g Bl BVESBraur-e Temele D. L.
HaidukewyemPe Mibalick Et D. ur@rgmuem ng74 m(mlzmn EHvehéth R., Gronowitz

s Sty 4382 AYMDTRLS- A | aeeg K af O MHLS, (bl 218)

(111d5) can be achl eved by reactl on with hydrogen in
Trtgéﬂr%ﬁamaﬁnegﬁ ind of AL SRt 6T, whh BSPRGRE Bieniorice gives
ni '&S\Férﬁw%ﬂ”?&) ertémﬂé)n('ihﬁl rela'stneu eam bk camedmuotmythe presence of a
ba’%b%ﬁﬁ' BinBY| | oom

o et ;tsaéyg tn@ﬁcﬁﬁ ng oraﬁxlseprroggptﬁyl%h bmtﬁ%s%&v%éuch as
F’Mﬂg’”?ob?/_”z?ee PT MUW: apg awetmpeaatgmel foasm trocnu ddmpEesature to the boiling
pdiiohMRQbivestt hanol or isopropyl al cohol, and at a

tenperature from roomtenperature to 150(:. The

reaction of nitriles of formula (111a9) or (111d5)

The & trlres&r ag@ﬁndpseromrdrﬁhalacmmei B (mﬁé)Of"r&n LS op f&?fnula (Mag) or

reacti on can

e
0l B stieer b Pagter it iastosn e pissence.aite eatalyst such as
NisieHRaney) yaamiird en Cpﬂtm o piatiduyelgioxitel avil'a sfé%ﬁtss‘-h'cH'E‘s methanol,

r ban ent such as net hanol, ethanol

o Falon S8 Povi bsRelis? iferigieeal ORTaBSBI kom BAB. teimarature to
6QC, ard atamessutmm flr38mo RO td 2,76:20CPa.Der i vati ves of

formula (I111al0) can be converted to the correspondi ng

al cohol, nmesylate, 30 al dehyde or am no derivative,

foll owi ng the sane pat hway shown in Schene 2.

Conmpounds of fornula (I) wherein R3 is an ureic group,

P' is an oxygen protecting group such as benzyl
Wit 8 gplvenkauri ag mejanol ethane! emiseprapy(Gyidotal, lepd atya terpperatdre from
rodi temgerafure B 190ecd, ', and s are as herei nabove

defined, can be obtained as shown in Schene 18. 35 39

Scheme 18 R4 0 --[CHz]9 [CFz]r [CH2]gO [CHI]P [CF2] m
Thetdattich- o¥ ntriles 4f Brmala iliag)(dr! (1ldb) With hydrogen peroxide can also afford
amides of formula (11la10) or (1lid6). 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, ethano!, isopropy! alcohol, dimethylsulfoxide or acetone, and at
a temperature from -20° to 120°C.

Derivatives of formula (l1la10) can be converted to the corresponding alcohol, mesyiate,
aldehyde or amino derivative, following the same pathway shown in Scheme 2.

Compounds of formula (l) wherein R® is an ureic group, P! is an oxygen protecting group
such as benzyl group, R is a hydrogen atom or a C. alkyl 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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OPL R4 0 [CH2]; [CF2]r [CH2]QgO[CHI]P [CR2lm[CH2] n
-Np R H2 N Rl (LIV) ' 1 O RA DO -[CH2]8
[CF2],-[CH2]gO [CH 2] P$[CF2I m [CH2],, -N~-O R2 ~
H2ZNCONH R (LV) J O 5 Amines of formula (LIV) can be
obt ai ned from conpounds ofsef ornula (LIII) by reaction
wth lithiumbis(trinmethylsilyl)amde, sodium
bis(trinmethylsilyl)am de or tert-butyl carbanate,
Schiehie #8 base such as sodi um et hoxi de, potassi um
carbonate or sodi um phenoxide, wth a catalytic
anount of a phosphine such as ditert-butyi phosphi ne,
tri-o-tol Iphosphlne or triphenyl phosphige and a
pal | adi u such as Xo
bi s(di benz@_ KX Il helP-1Chdli-GRaliGHSr N -
tris(di beaﬁzyl i deneacet one) - di pah_ll Bldl um( 0) va
sol vent such as tetrahydrofjuran,” “di oxane, t e,or
benzene, and at tenperatursljfrom -78C to 80C. Ani%es
of formula (LIV) can be conwerted to ureas of formula
(LV) by reaction with potassiumcyanate iy the

presence 0O T@l  Of?

acetic aﬁit‘g@jﬁgqv&gﬁﬁbﬁgﬁx% qul'"gé%g g 0;5

to 1000C. % Conpounds of fornul a,_q II) vvherel n

group R5-SO or R5-S02- an n,

and s are as herei nabove d flned can be obtalned as

shown in Schenme 19. 20 40 Schems 19 2) [CH2] 9

[CF2]i-[ ], -OICH]p [CF2],6 I CH2]" _ (111k) R

n b G T, | Bod AL R %
R

0 S Onfcbh N
V)

OP

Amines of formula (LIV) can be obtained from compounds of formula (L) by reaction with
lithium  bis(trimethylsilyl)amide, sodium bis(trimethylsilyl)amide 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-butylphosphine, tri-o-tolyiphosphine 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, and at temperature from -78°C to 80°C.

Amines of formula (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 (1ll) wherein R® is a group R>-SO- or R®-SO,- and G2, R*, n, m, p,
q, r, and s are as hereinabove defined, can be obtained as shown in Scheme 19,
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R\ RS ~~----[CH2]g [CF21, |CH2]g0-[CH21P [CF21
ICH2],,-,-&Z 11 (111n) O 5 Thi oethers of general
formula (1 (l1k) can be converted to sul foxi des of
general formula (Il1lIm and to sul fones of general
formula (I11n) by reactiongw th an oxidizing agent
such as 3-chl oroperoxybenzoi ¢ aci d, nmagnesi um
nonoper oxypht hal ate or potassi um peroxynonosul fate,
SéHente $9! vent such as acetone, nethyl ene chlori de,
met hanol or 10 ethanol, or a mxture of them and at
a tenperature of from 10C to 40C. Scheme 20 Conpounds
of formula (R erein R3 is a group R5R6- NSO2- and
&, R n, my [CHALACF RICH, IS O4CHL40F o), pabove
defi ned, can he 0Obtai nedsas shown in ?(gherre 20. The
sul foxides of fornmula (V1 o0) o (III|‘1 and the
sul fones of formula (li/lt) can be converted

L2, ul onam des of 1 oLTe) @ ;@ﬁreﬁmm Blohg om0
[CF,1,, [CHz],-@ |10)0"®0 Ra 0~ S ﬂnm)r-- [ CH2] j
' ]P [CF2],,,-[CH2]. ~v (I11p)
RJ3)| - [ O] [ CF2) [CH2]a-O[CH2]p

[ €2 CIAPH-[CER-Cit- QICHILABF L ACHRG-&Z O

| CHE1. T CF2], - | CH2 1m0 [ CH2] p[ CF2Im [CH2] . - &2 e R
(11Pr) [CH2] 7[CF2]r [CH2] 9 O- (CH2] P [ CF2] m [CH2] ~ &2
R 00 (lilt)

Thioethers of general formula (lllk) can be converted to sulfoxides of general formula
(im) and to sulfones of general formula (llin) by reaction with an oxidizing agent such as
3-chioroperoxybenzoic  acid, magnesium monoperoxyphthalate or potassium
peroxymonosulfate, in a solvent such as acetone, methylene chloride, methanol or
ethanol, or a mixture of them, and at a temperature of from 10°C to 40°C.

Scheme 20

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

The sulfoxides of formula (Itlo) or (llin) and the sulfones of formuia (11t) or (llim) can be
converted to sulfonamides of formula (llis) only when R® is a methyi group.
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H2N. [CH2]i [CF2]rrCH21qg-0-[CH2] p[CF2] m I CH2[ e- &2 60

(I'1'l's) Conversion of sulfoxides of fornmula (1110) into
compounds of fornula (11l p) can be carried 5 out with
sodi um acetate and acetic anhydride, at a tenperature
from 1000 to 160C. Oxidatjon of conpounds of fornula
(I'I'l'p) gives sulfones of formula (l111qg). The reaction
can be achi eved using an oxidi zing agent such as

3- chitor oper oxybenzoi ¢ aci d, magnesi um

rmnop fehj i 20, @[[;Hnggqisqgj,p_@ per oxynmonosul fate, in
a sopvert such; as ac ,g)one met hyl ene chl ori de,

rreth nol or etyanol, or a mxture of them and at a

nper f 40C.  Sul fones of fornula
%‘0@@— 5 [CFC)]H&'gﬂ’ngS %’LC'SH?bﬁunds of fornula
(I1'lr). The rea%tl oHP) can be carried out with a base

such as sodi um hydroxi de or potassium hydroxide, in a
sofwent suchYas tetrahydrofuran, methanol or

or e It POl Chbrif efid at a tenperature
from € to 80C.| Reactigpn of conpounds of fornul a
(Ilir) with hydfoxylam ne-o-sul fonic acid gives
sul R m des ofyforrmula (I1l1s). The process can be
Qg r Gl Chl-gHsoNugREr Rimeh-@@s acetic 20 acid or
vvat%r, in the Eresg.npe of sodi um

and at a
tenPerature frjom OC to 100C. Sul :@n‘H’Eg"[%fl"[‘fhﬂf??ﬁﬁré'lclem'[c“zln'G’
(1lRg), can al so be obtainedfroWof for a
Gl G ACHIHEHS K -O-[C8i) 84 F .- Sl 5O of formula (lilt)
re W th a magnegiigym deri vati ve such as 42
nmethyl magnesi um chl ori de or ethyl magnesi um chl ori de

in the presence of a borane such as triethyl or
tributylborane and at roon1tenperature. The fina

c ges' n{/\ﬁ'ﬁf e ?]ﬂ L‘ a sol vent such as acetic _
SCYS'3T Ohriterices & e ?) QdRtesoppounsis; of ferania GHR) cam b carried
oattwith sotiianpesetdteland ddetitafydrige, WO temper&RYRINER0° to 1680°C.
General . Reagents, starting materials, and solvents

were purchased fromcomrercial suppliers and used as
Oxiglatidn/eftomBournds df lfczrtmtar(lllpeégﬁéssdlf@n@/ﬁﬁwé Qﬂb&umée{eactlon can

b¥ %glgéﬁdééél a|]r Q:x@ zﬁ\lﬁcgde Lelc ! %r § gE %Eoﬁ{sorngplgsq%%t Imoagnesmm
”&WPM%Y@QW&?FW Ob POtgﬁ?erD epegeiympAgsuBatepi) avdolvent bigch as acetone,

t S dat
Bl ) o o LR AR o 120 erature o

from 10219 45¢a 400 spectroneter. |\/E‘|t| ng points were
recorded on a BUchi 535 apparatus. 15 Internediate 1.

Eff ny % 2-dj f| uor o- 4- phenyl but anoat e
Sulfortes of formula (Iliq) can be convérted to compounds of formula (Hiir). The reaction

can be carried out with a base such as sodium hydroxide or potassium hydroxide, in a

solvent such as tetrahydrofuran, methano! or ethanol, or a mixture of them, and at a
temperature from 0°C to 80°C.

Reaction of compounds of formuia (llir) with hydroxylamine-o-sulfonic acid gives
sulfonamides of formula (ills). 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 (liis) can aiso be obtained from sulfones of formula (11t). In a first

step, sulfones of formula (lllt) react with a magnesium derivative such as
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To a cool ed solution of ethyl 2-oxo-4-phenyl butanoate
(1.0 g, 4.85 mmol) in nethylene chloride (10 nL) was
added DAST (1.6 m, 12.1 nmol). The m xture was
stirred at room tenperature overnight. The crude
reaction was diluted with gethylene chloride (10 nli),
washed with saturated sol ution of sodi um bi carbonate
(2 x 10 m-) and water (10 niL), 20 dried (Na2SO»4), and

methginsghushirh chiorite odethyl deigneSovcBRrigs PIRE bRserdd2 s tal Bdréhe such

t d b
o5 PR P G drodEBor 2% B0 8o AT B0 e 1% B aHTanagicrs aghieved in
acsolventdsiwnl ag aoechéCId ot eatedinathe predehcd ofl sodiurhoadBidit ) and at a
tenr };ag‘ure% ﬁ%&f t;,&( 15 m-) 25 was added |ithium
U

m nam 22 g, 5.78 mol ). The nixture was
stirred at room tenperature overnight. To the crude

EXARP®iLES" Was added water (0.3 niL), 4N sodium
—%mrr' e (0.3 mM-) and water (0.9 nL). The resulting

solid was filtered through Celite and the sol vent

GESE‘&V%#Q@H@ sfaﬁﬁlbcrﬁgteﬁa@ﬁ%w Qﬂve%?ggﬁsbgylgaﬁgg%o ggmmercial

diluted wth nmet hyl ene
syppiigrs\aad eiseq 29 reﬁe)ved Zeragniration refeisdo avandratian und€r vachum using

a%l!éhu%@té(@? %'i/a&o}gtomﬁeacﬁdﬂ ﬂd&&?ﬁé@ﬁurf q/vhen d’recessary by flash

concent r at ed. compound wa's o
CHPBRIPIEPNY PO 5@0@98112@;&3 Hm)WRIVE %@nﬂ\mtemmapd Spectroscopic
dﬁka 1\9er3 r@Eor(:lBﬁi oAt ; Va}raﬁ GEmBP 36(|5nsp3$t|)ome'§er7§nc( b Vanap inova 400

s%romﬂﬁ 3‘?% %&ng\g were recordedzgn a Buchi 225 apparatus

{4-[(6-Bronphexyl )oxy] -3, 3-di fl uorobutyl } benzene 43
|yt t 2 (0.60 g, 3.22 1) i
ir8hgife 8 b Ae st R Remy brtatoaes | vas added |
t 0 paboley lsalotiomofamyb Qm-dqm(eﬁﬂlbﬂf&ac;aﬁb Qteg, nmlt thmidf) gn ﬁ?z%ynene
roxi m X s, stirred a
oA T M el DS i mt 934 i ey Bt whs afesd at room
t&mnemter@ quetrtrgm Trexernde (e26tior was mmwfhttvwﬁehwym‘é ehlotide X10 mL),
n olyve
oAb S 0P e B ik £ L Str 10
dfm Qj’ﬁq%@d( and ﬂ'@ sahEnt mmqwq)undwdremawwurm The tmresmtmpound

wats@staWealaewoanu%Q gpywl cation. 'HNMR (300 M,
3): 4 1.50-1.65 (m 2H);

170190(m 2H) 215235(m 2H); 2.75-2.90 (m
Intbbrediaté 2: 3, 245inL6Ro-4- eny:ﬁalﬁﬁng-cﬁo (m 4H); 7.15-7.25
(@) 3 ? H% I nternedi ate 4.

§¢ %"GSC’MWQ 9hlter @te4 ﬁh@r%/ﬂkﬁ?t 0PN fretefriahdrefean- (15 mL)
waé Added Idmrtmtdlyhmdﬁd-h&dr&ekle 22 dEOB |nﬂnc§) Yhé ﬁﬁ)@vﬂ'@ Was-gﬂrré’d at room
on_of L nt er mﬁd i at 0.3 9, o7 of pur
terrgr% turrad verngh o the crude rea tion was dded water (O 3 mt), 4N sodlum
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 hydrochioric acid (2 x 10 mL) and
water (10 mL), dried (Na,SQ,), and concentrated. The title compound was obtained as

brown oil (0.6 g, 72%).
'H-NMR (300 MHz, CDCl,): 2.10-2.35 (m, 2H); 2.75-2.85 (m, 2H); 3.75 (t, Je=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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di met hyl formam de (15 m-) was added potassi um
carbonate (0.31 g,'2.28 mpl) and 15

(RS) - 2-am no- 1- (2, 2-di net hyl -4H 1, 3- benzodi oxi n-6-yl ) e
thanol (0.26 g, 1.14 mmoi). The m xture was stirred at
80C for 66 hours. The crudg reaction was filtered and
the solvent renoved under reduced pressure. The
residue was purified by colum chromatography wth

sTd laogomneh of Ertethriea@tah (. 60R) @dzerﬂﬁaoﬁ hh QrdSl6/RAEAR! (1.74 mL,

9
14, 2f Pielh was.adepa a?t%b&tymwwﬁtnmwﬁ 4R) 17 .98 mIc2aE! 50%
sedihurr‘rwlwmkldéi('li 2 mL3- DeN ADGIre Xa3-sBirrd® aY oo ﬁ?r?ﬁl‘at&rg ovefight. The

491
c’a‘é? §a°ﬁ°’z 8 p’@“?ézwﬁh ot @Oﬂlahwa%eéwtiwatnesayx J@mLy, dried
(Ng,S02)hueld ?Mysoleédwrbmlo\??d bﬂdbrlffr@élm(:t%td?é!%sh@t“%@' tztl'é é%(gﬁ!@u% was
0 o utl on,o nt er nedl a
objaipth 21 8 320F b AP o fune B wipguttyer pieication
wett-BMR @OmMI)Iz VERCH) ehBed. 50t (nY 0E)f 0.60-3.850H, 2H), THED-1.90 (m, 2H);

S8lov e d r
2982188, 998, PIBUS AR ST R 4 iou Doy .25 m
i t7k253135@7a2gﬁl eI uting wth nmethylene
chl ori de/ met hanol / amoni um hydroxi de (80:15:1.5) to
ive (RS) 4-(2-{]6 3
"% digte| uodo- 4- }&%’r&ﬂﬁﬁ 3:Bifiuereyi-pheriyinitedy) hgxidlamyna)t1(2,2-

104 579 . 44
oo o, |10, 1 505 o

ATf ; @ 1sofion afy Ir’(tﬁﬁmegﬁ}e 31 (2385 . 540(5&1 e of2pm®- Zo@pound) in
dﬁﬁéthyﬁbﬁnanﬁdéfr‘rsznﬁl w'agl adﬁbﬁ po?asZn&mzcazéor{a'iQ H%@f‘? 3:28 'mmoal) and
FASME SN A1 RN 0
}1-% ing, 6 l&r’q} y-ﬁ 91@3 Qen;gdl(:ﬁp 61yl)|q5hanql (@QS(@S‘I 14 m#)ql). The
it &8 wdsdstvrré&%t 3)°B|Zfor 86 hburs 6‘Fr§é7cr{:di=,dreaéﬁan8wa°s ﬁﬂéred‘ll\éﬁ%h& solvent

%"f% E'éir r eFH‘Eeé’rR{giﬁU q hgl_pegf!qlﬁ,was punfl ed by column chromatography
with Slliceogel(putngywithanethyieee hdridenesindriop Rofi d8ib {0 85:5), to give (R, S)-

gj}m Qa‘%}ardgp ‘Q)@s cﬁb@%g‘yf*ﬁ"!ﬁﬁ%ﬂ%é#%%hy%ﬂ 1 Prhegzqdixin-6-

hanel (@A gcht%nasttogwapty with silica gel and n- 10
h &yl acetate (from pure n-hexane to 10:1) as
el uent “gave the title conpound (13.2 g, 70% as oil.
"H- NWVR (300 MHz, CDCI3): 1.30 (t, J=7.1 Hz, 3H); 4.30

EXAMPLE' . 4, "l@?,smz'-{[g-(f;§-‘D?ﬂt%lro-4-phenylbutoxy)hexyl]amino}-1 -hydroxy-
ethyl)-2-(hydroxymethyl)phenol
F F

HO NN O\)k/\©
H

OH 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 chioride/methanol/ammonium hydroxide (80:15:1.5) to give (R, S)-4-(2-{[6-

(2,2-difluoro-4-phenylbutoxy)hexyl}amino}-1 -hydroxy-ethyl)-2-(hydroxymethyl)phenol (104
mg, 57%) as oil.



10

15

20

30

(m 3H); 7.61-7.63 (m 2H). 15 Internedi ate S.
2,2-Difl uoro-2-phenyl et hanol Cbtai ned from
Intermediate 5 (13.2 g, 66 mml) by the procedure
described in Internediate 2. The title conpound was
obtained (6.88 g, 66% as Qil. 'H NVR (300 Mz,
CDCI3): 4.00 (t, JF_H=13.5 Hz, 2H); 745748(m 3H) ;
7.50-7.54 (m 2H). 20 Internediate 7.

{"B-NI18- (Bow Wﬂelibﬂe)m%‘iﬂfoxldelbé)' f1 |2501r snstnhydmb? B %‘%‘ (m, 2H); 1.47-

d_f By
1 ?ﬁ@ﬁ' D 2o s IS 2 57 e 20375 (9, SV, 247 ) Job.4 bz,
2HPyrd. 66 (IaIFJH@I‘HS BYHZ oHy M sch 50 (AL 497 20by. 9% (D 154); 14, é?aa(bgeiH) 6.68

TIOR8 O o8 SRR o

NHB (MEDEEB) : 1. 40-1.60 (m 2H); 1.78-1.90 (m 4H);
3.36-3.44 (m 414); 3.52 (t, J=6.5 Hz, 2H); 3.84 (t,
JF H=13.2 Hz, 2H); 7.43-7.46 (m 3H); 7.50-7.54 (m

InzeilynedldtelEdimddlﬂtlerolﬁ)henyl)acetate

Skl £ LA 72 0 0L
d@mbﬁdoln)lntame,dmeﬂheuﬁf@ammydwu(mcmbmawg-phgamtadmedgel and n-
h@@ﬁ@l@ﬁ?PQ&e@é‘tE r{ﬂ’!)l’!’lnélﬂ% nHexale % 189) &s TR 3 gave the title compound

cat a&ﬁ i ¢ anount
(RS d8&Y RS fi-i - n- but yI phosphoni um bromi de. The mi xture

WaENmRaEeo MHz, € hQ n
(n&%ﬁr_gved und erZ redd%g{j:a%pes"};?em %If !xfl‘)&%\qﬁ% 2H 743 751

n7a§156|5§ thh silica gel, eluting with methylene
chloride yielded the title corrpound (6.41 g, 49% as

il. 45 'HN 300 Miz, CDCl3): 1.28-1.33 4
' é’ET"fSSS {L ﬁqb%m ZIP'@Z'-V!FtW‘('rra 2H); 3.50 (gm J= gl) 5
Hobtaidiel ; fridn OBteBm&Baté N5 (i’:H)z s, 36§2nr{1é|) b}ﬁh’é‘%%cé’d ¥ desc
nfeinecibge 7 Th il bdfhpodih g pbiaires 85 ecbvanas .
[ B-WEIR2300 MHzoCDCR): @losny, let- e/ hih ek 7 257 ne (r?iOaﬁ) 7.50-7.54 (m,
lution of Intermediate 8 (6.41 g, 16.5 nmol ) i

ethanol (50 m-) was added hydrazine m)nohydrate (12
m., 247 mol). The m xture was stirred at room

nd th d
InkExTRatl 1! @ UGB Rb Aok O POl By Pl (P g
sBbtatnedfeon jInteanediate fd (& 8f gs dBhe mmal)eby thesd proceldure described in
Inﬁeﬁﬂ%lﬁé ferﬁﬁtﬁégtﬁn ?Q@Iuﬁﬁsﬁqﬁ%}ﬁ?ta@?w@ﬁwwg Ilcfat §eq a?g n-hexane/ethy|

col.unm. chr omat o

agRiatR {1 OeH@s e&rﬂnbeaveéh%tﬂwammmanwmaanmg/d @eRil. de
(SONMRlbsob%gz ventier 40-1.66 (#OBRRUNFL- S0 3h, 9H);238.3. 88 (m, aH):

33b! (t, J=6.5 Hz, 2H); 3.84 (t, Jr.s=13.2 Hz, 2H); 7.43-7.46 (m, 3H); 7.50-7.54 (m, 2H).

cribed in
2

Intermediate 8. 2-[8-(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-
hexadecyl)tri-n-butylphosphonium 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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"H-NMR (300 MHz, CDCI3): 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, J=6.5 Hz, 2H); 3.84 (t, JF_H =13.2 Hz, 2H);

7.43-7.46 (m 15 3H); 7. 51 7.54 (m 2H). Internedi ate

10. (R

S)-1-[4-{Benzyl oxy) - 3{ hydroxymst hyl) phenyl ] -2-{[6-(2, 2
-di fl uoro- 2-phenyl et hoxy) hexyl ] am no} et hanol A
‘uLNMRqBO@MHmwcmdn asa.33 (of).4H); 051-2.56 (n2Ph,) 160466 (m, 2H);

b l, px
3§%yd?g?z(§me %y )%p?]:ggﬁp](?‘ogﬂ a4 'éfé’ﬁy%ié "tZOZWS 7942 -5444m, 3H);
74985 (21 7r68kR/ B2 (i, BHY1T7.§3B7,86-)n, 2l@nd net hanol (8 ni-)
was stirred at roomtenperature for 1 hour. The
solution was cooled to OC and sodi um bor ohydri de
Intgmegiage 94648, 2Miflyrork:phenylethpxyjtiedlamihe react i on

B e e
hydearinecmomtwarsta €2 mih @47 eanell & heasixturecswasestimeidtah room temperature
oﬁ?ﬁ@w %U&e%ﬁat‘éﬁ' ahd Ckﬁ (%Qdﬂér)vg%” G&W) with r??qp?#pgf‘gkohol The

?/er was wash
re§g g sQVH wee f@@@plﬂ’f'pﬁh% BolyRoh Q@V@E uRdery eddlce):! regrsuter Theresidue

wésl a6 I@%nﬁd\b&wﬁtoﬁf@ OB oY °BR1, AR Wi "Atrylene

pressur e enz
%%WP'}'B’W&WWW@ & te, gzvedm tl asppupth En31 @t54%) as

o.pxy) hexyl ] am no} et hanol was obtained (1.43 g, 100%
il ' (3 3 25-1. 35
1 4@'\"51" @ggMHZ %'9293?12326@ Rl lﬂ& 1.444mg 2H):. ‘t(35,30|5{3 (m, 2H);
2ﬁ5l)(t J86.8 31z @H),13-52 64%5352&') 2H§ EDY&@ J%g, =E1m2 Q@DZH) 7.43-7.46 (m,
(s, ; s,
3@’2%137%42"{%) H: 6.92 (d, J=8.2 Hz, 1 H: 7. 26-7.50
(m . 46 EXAMPLE 2.

il st A o

21H®9W'¢th9XY)H@(!ﬂamlH0)Bihmdol ution of Inter rredl ate 10
(ﬂr 4‘:8]8190” OFS| ?ﬂla}en ge%(s]?{]o' T% r&q‘lél q(genzyloxy) 3-

(hxgqg’mg%tﬁﬁnipggmdl(gggﬁoogaldwme @.Hogar 2.77 Tireol) a'ateahm&itofwas (8 mL)
aﬁd me®aRs (? 2’2_9 wab sﬁ}%d Eterogrg Serﬁﬁlﬁ'aélﬂzl %Pm\oﬂre ?Ré’ ?gutg:ﬂc@as cooled

g‘]qhﬁﬂ éﬁ?'HWa'PQI@’MﬁH? (B2atg. rfgemmpl)nwmslome added. The reaction
nﬁ)dfﬁréwadfs/ufré@aﬂrﬂohﬁ dﬁ% Z?’rg!!@%blﬂ'? WARr Vad)adhi @ ME) and the
‘%JY#&M?E’@PY%‘& H#"é §ﬂd}’a%ﬁ RERSSYren ae o7e5idae Hyas) treatethwitho mgthylene
ctdbrivel j20h@bpbnd vater. The CAdanifayet 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)phenyl]—2—{[6-(2,2-difluoro-z-phenylethoxy)hexyl]amino}ethanol was
obtained (1.43 g, 100%) as oil.

'H-NMR (300 MHz, CDCl3): 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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10 ' H- NVR (400 MHz, CI3CD): 1.25-1.33 (m 4H);
1.41-1.47 (m 2H); 1.50-1.56 (m 2H); 2.51-2.74 (m
4H): 3.51 (t, J=6.7 Hz, 2H); 3.79 (bs, 4H): 3.84 (t,
JF, =13.1 Hz, 2H); 4.54 (dd, J1=8.8 Hz, J2=3.7 Hz,
1H); 4.72 (s, 2H); 6.77 (ds J=8.2 Hz, 1H); 6.93 (s,
1H); 7.08 (dd, J1=8.2 Hz, J2=2.0 Hz, 1 H); 742744
(m 3H); 7.50-7.52 (m 2H). NS (M+): 423.

EXAMPLERd2.at m,sm-(z-ﬁs«mlmﬂﬁw)m Jed Tjemﬂm 1-h droxy-
f A bt an 10 C0 ok y amiho)-1-hydroxy
%?b%ﬁhd?d%dmﬂdﬁyiwﬁ%duli” m_oI 10 60 mgml) was added

tetrabutyl ammoni um brogi de (20 ng, 0.064 |) and 50%
sodi um hydroxide (1.5 )H The m xture tirred at
room t enper at ie Q i The m/@é@cti on was
diluted with n-hexese (20 m-) and waghéd with water

(2 x 10 mL) dried (Na2SO4), and the sol vent renoved
uhelarsolutien efeldtqﬁﬂe@eteﬂé (178, 2i76Iremal) inpoethdnol (1009AL)gwas added

pARHUALSH éﬂé}cdélﬂﬁ 50 A THROmRMrvad h}dr%gféd%ft 56 P? i for.8 hours. The

resi due under reduced pressure

Cﬂe'ﬁt vasdiergdithrough Eelite Aad therovenigamoved under URc438ssure. The

r 1. 2

dg?blﬁdrsx g Col Wfs buﬁfﬂa‘d tgp cfomgng)rf'"'a:hrgl% 0 a%pg @ﬂﬁ% {g}tl‘éSmethybne

clz o eéq_ﬂanog rg@oglumo hygfoxige |{40:8:1) 50 7g|gg (FinS)-g-H; {(6-(2,2-difluoro-2-

pﬂerﬂ&t%x;’é’)ﬁe(yﬁ]amnﬁkl)l ~hyhﬂbi<¢—_é!ﬂi_?l§“24£@£%9§melthyl phe%nol (0.75 g, 64%) as oil.
U SMEL R, ERAPLERET S e 4ol i AT 2t 1161 aem, 20,

2§d<ﬂ7e4dm eu-ocs 5A(t, 366.0.Hz, M-l;scdmobemmf 388N, (B, 3.1 ﬁz% 4.54

el PO G0 I bR RS At o e 08 (o

Jﬁ8§dﬂmﬂt=@rﬁ ldt 121\)4 W%MMHH.S&WOBMIZHQen per oxi de
(ﬂnsf‘(‘w %? was successively added and the m xture
stirred hour at roomtenperature.- The sol ution was
t hen concentrated and the residue dissolved 47 in

hﬁé.%?éddt@%@;«ﬂ%)@ﬁ%&d%& ter (2 x 15 m-) and

bri neos and the solvent renoved
uh®&rs lé'ad@éd ReaYRars1-0b(1-6¢ 5.c3P9 oMY int ha-dibesnapnepdny (2.14

mLOH 018D medly WEPERBHABRbLB RrhbhiGA b%?hgé WB%%@ and 50%

aftford the title conmpound
s%qullr?\ hgdroiqg?\' (ngld Tlm_@ mag)stlrrgé gbcopwten(pmatutb{)overmght The

cride _5ea:1%c.’c|9r0 \A(atmdllﬁtbhi with- hRexand Q2d ng)%th wasﬁedg@gr?’ vsggar((qu 10 mL),
o) eyl % "’*ﬁﬁ"“’ef‘t éﬂ“w%wndehfedmd PleiwsE.EaR tilecompound
(190 - 924 Plueityy Was tobiaynear mypdistilatistebiee residue under reduced pressure
and was used in the next step without further purification.

'H-NMR (300 MHz, CDCl;): 1.50-1.80 (m, 4H); 2.50-2.70 (m, 2H); 3.35-3.45 (m, 2H);
3.90-4.00 (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).

—Z

N
-

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 mbL)
and hydrogen peroxide (1 mL, 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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10 To a sol ution of Internediate 12 (1.0 g, 4.8 mol)
in CH,Cl2 (20 m-) was added Dess- Martin periodi nane
(2.4 g, 5.76 nmmmol) and the reaction was stirred 2

- hours at room tenperature. The solution was then

diluted with CH2ClI 2 (40 mgy, washed with water (2 X

20 nmL), saturated solution of sodium bicarbonate (2 x

20 nL), and water (20 nL), dried (Na2SO»4), and
lrt:@hefe@ﬁrratt)ewash'éldeummatdue a5 mLy ahd bRk P MO), WABY (Na,SO,) and

tﬁehEQI rgr'r@ggﬁ/ un%?Sr '(egBFﬁS’y hf?ggl(fggb .Jfﬁgt?é\ggée ttl%"?gﬁlque g)? column
chnqmmr(mmnl\mma geDQheXane/AcOBt, B: 1§ Safforded 4hb ; tltlﬁ) c8RPEundS(0.24 g,

Sémié;h 3.35-3.50 (m 2H): 3.70-3.80 (m
BS7"20 (m 3H); 7.20-7.35 (m 2H): 9.80 (bs, 1 H).
| rid-BIMFR (309 MHZ, DBl ) 45|0h1e‘r£y(rm|4+0xy)756m0 (en, @M);32.65-229 (A, 2H);

353@[3150 ) i | 2 366 7 KRLB A B33 40338 (B 26y ST I A6 7 35

(@o?u)tl on of 3-butenyl magnesi um brom de (5 8 nL, 2.92
mol) in THE was added and the resulting mxture was
d 2_hours at - 30C. The reaction was allowed to

stirr
Intecsdisted M-rBB?rat"eutexv)amw@lwme( 0.1nl) was added
amg acsNEieR bf lateefdedsatetﬂle (f1 lo%\w aO:‘HmGM urFéi-; gezo mL) was added Dess-

{
MC@HF omé"%ﬁ%{?gq%ﬁeg g?ﬁ (@'@°'1)a”ﬂsth%lf%%7ﬁ9" dﬁﬁcﬁfﬂ@d 2 heurs at room
tenpdratuo The woldtidnvias then ohdt&d with C‘P-lzb} (4d"r'n aﬂsﬁgcg) withvater (2 x

3
2 %at%te(jrﬁoi{ggﬂ of Btifb bisa gbs)netssp x12q_|7) ), NG INatere0 miy, dried
(MOJB gt SoRSnicated. 1 The ; redid9®-vias1 Buridd BH)col n7%hi%n%'§ography

lf\ loere?a%gtoni %gﬁ/d H’@ttéﬁwrﬂgw%é %mg' @9/@ as oil.
ou'd-aiMi%éBODerm IGRRINE S0 Z5 (v 4H), 2559, 751(meiH)n@b9 3B¥ (m, 2n);

s e PRSI Lol LSRR,

and rret hyl ene chl oride/ acetone (20:1) as eluent gave

IitSfnddidde 4CRPHEH) 1 RoRPndpr E87%.67S O - 35 48

I nt ernedi at e .
{ A-spjution pfjnfqnpg@gﬂqé@t (O&Semn 2188yminoly yri T Y8 b wae BEoldd e 30°C.

Teamib ediufiést & DI
Te;m b ediu |mglsgturngmbf§£ﬁ@hﬂh93\ée§;uﬁpg%g\ %A@‘JIB %g gﬁ?rr,?mo,) in

%’ %ﬂﬂ%? aﬁﬂ Ghext/fiRemixise was shireg %’noufs)dmftoé@rpﬁea'ewten was
atbomedniogtetich fdden ternhtféeatm%a%&éﬂénadkﬁ@ ﬂ'hL %j an concentrated.

hlorid PR, i Gatied land concentate
PIRIHOE RS PR b ifraramPhb maheies seY“enwe;tﬁﬁw sblose/acetone
(1051)ra§)eJuem af&mde(dnae%a@ampoand (4o 8ho4ped off emoved under
r S 1Tl e COl um

chr oma %8 ﬁ% Cg[%C'QI 4([2'3, é?erm LPgﬁnﬁsﬁéﬂﬁ F‘eﬁég 2.55-2.70 (m, 2H);
30RHE25 (he/ ‘a@es 35+8.5026r, 2H); B7563. 860 1H7hegc 51b%m, S19B94b5 (m,
1MRT. 20F 36 (5 BH) 1AL 985 (4 3R, s brown oil

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
chloride/acetone (20:1) as eluent gave the title compound (0.36 g, 88%) as ail.
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10 Internedi ate

17. 4, 4-Di fl uoro- 6- (4- phenyl but oxy) hexanal |nternedi ate
16 (110 nmg, 0.39 mmol) was dissolved in a m xture of
THE (3 nmL) and water (1 nL). To this solution was
added sodi um net aperi odat gg(272 ng, 1.27 mol) and
osmumtetroxide (4% water solution, 0.15 m). The
suspension was stirred 12 hours at room tenperature,

Idteﬂni&ﬂlaiei1&44-[(333‘Dmﬁdrﬂiéiﬂ-6-e7hﬁ?'l)©@] IyBEEzeREr i fied by

T BPalR sEEARE PRsRghecTh fRinsg. B Al S0

mi) wae addethDABT (0.8IiNg,0 M. 'Btse mixlture NdsWRe& AbRool¥#emperature
r?t) Tt}% n?nge Jri%l)ﬁor( Wg ?EE‘E? wntg ﬂée%lby?fq_r&e 'ﬂmd e’(30 gu) .(Washed with

sgtugte@ seutiop df sodiurhbidar@haten(2 BE)mL)7arOwateBE M), diehi;(Na,SO,),
40 el BB BB e e partes g g

cbr(: grqg y@[\ 8{iFa gel usirg-rethylent @‘)twrrde&cgﬂohe(mncds eluend The title

c@rﬁbwnawas%tamegﬁ T8l 279%) ;agib(g&@b&p 0.28 mmol) in MeCH

nmL), nol ecul ar
sieves (150 ng) and

it nzod?g?(ilm m‘j'ﬂ"gﬁ?ﬁ% h?ﬁhio%‘)‘hkﬁg% . The
nﬁsﬁ Teda Rﬁa& @ﬂ?gr%d? i%m&)r\ga%fﬂ'smﬁww ermnemm of EHF (Bienl) and
watedl LAL i Ta185 8610l Rided bodtin nfotdsbriBERb }21448g 08 mo) and
z(to),l e was further stirre hout’

R P EovER, 46h WBlsr Gt o in{ Fespensipe was sbires 2 hours at
roums tebmsmﬂureedﬂieremhhyéo@aawtﬁt&do rfrde résidihe”tv)as %ﬁw%}ego;umn
Wk BoBlAPAY s s el peve ordelaamians 6001 rag eusat o aford
thﬁsiéld coer)oumdt&Q)mg 81P6) deesil. puri fication in the next

4 L

“‘g ) DT 188170 et 2 iR R0 B I G i M)

3(550 (gJﬁ@g H); 55,11, )J-—gqmmxm@mpl(mpbamlzow 35 En F2r; 9.80
#dOry. N O HO Cbtained fromInternediate 18 (0.20 g,

O 4 ol ) by the procedure described in Exanpl e 1.

Purification by colum chromatography with silica gel,

hﬁbgﬁd&&a Wi E’gsomi!t Seng g\clﬂe}h2§o®{mmtéw&%‘émino}-1-(2,2-
d§§4 thy '(‘12’ f FZPeA’ZBW"PF'@o‘% w?e;bitzp 10

phe B)sbhbktrowyb:tbﬁﬁéﬂlétélﬁv g&i ma.- d"'%jﬁnﬁ'?&ﬁ e MaH (B%nl_()rWa@ra%X&nacetlc
ac%h)éh) R) noI legzular g%kles (1@0 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 chloride (10 mL) and washed with brine (3x2mL),

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

MS (M+): 491
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35

NVR (400 MHz, dinethyl sul foxide-D6), 1.26-1.31 (m
1.35-1.41(m 2H); 1.46- 1.55 (m 2H); 2.12-2.25
2H); 2.54-2.58 (m 4H); 2.71-2.75 (m 2H); 3.47
J=6.4 Hz, 2H); 3.65 (t, JF-F,=13.5 Hz, 2H);
5-4.50 (m 4H); 4.91 (lkg, 1H); 5.00 (bs, 1H); 6.7

, J=8.3 Hz, 1 H; 6.97 (dd, J,=7.9 Hz, JZ=1.7 Hz, 1
H,; 7.19-7.31 (m 6H); 9.17 (bs, 1 H). 15 M5 (M+t):

EXA®BPLENt ®r wws)at-ez-{.’w,mdu'iihfdrb?-( 1nn’c0eemdu)é ; ﬁa&yp)ehm 1-hydroxy-
iate g, 11119)
lq%ae@ggre 3@?@%@8 "or the Intermediate 13. The

t|tIe compound was obtal ned (0.88 g, 86% as oil. 20
Internediate 20. Eth

(2E) - 4, 4- di f | ugy 0- 4- heﬁyl buf- -enod| ate 19
(0889 5. 64° m -) and

(car bet hoxynet ) tri phenyl phosphorane (1 96 g,
5.64 nmmmol) was then added. The solution was stirred
abrBoedifeam interiorsiate Bh9.26 8t Ordemmverd) by il iptacatied desdribed in

Ekdifolé QS Pdﬂrrﬁ;at?o'% B‘@éouE}Hﬁ bﬁﬂoﬁ-.gto% Cpég v&&f@.@? g‘éﬂ%}u?%%ﬁ%%ethylene

on_sil |cac§1/ usi ng hexan
8

chiprideimethanal/ammeniven agroue BAAE: (3. 9avey (R, 8H9(2-814. 4piiluero-6-(4-
pbﬁ?ﬂylbﬁWx@hbxy}aHTHUWh(y%Qy -Mrign-2 )- %‘7% oy Selrzygﬁhéﬁgl @ nZgl éa%) as oil.

%4001\/"1:5 d(a'ngtbylfq}flox@e—hﬁ 265637 (M 4y 1.35H).41(m, 2H); 1.46-
15 (- ZHYB. 1(202 2%% 2H§02 bAL BRI '4ﬁ|§ 62 '2112 7§t(rhy%H) 3.47 (d, J=6.4 Hz,

but angat e
2ﬁ¥nt e‘%q{é’d 23 gdg "é 4. %H@Or(ﬁ’m“)” i ‘h%é%éﬁw 5.00 (bsai1H); 6.7 (d,
Juta3 HaytH)pgon amced,-nanz bve=1pT B3 e1)€7.08-718 (hR BHE M 19Mbs, 1H),

10 mg, 10% for 3 hours. The m xture was
t&@r{W? 4I5 ered over Celite and the sol vent renoved

under reduced pressure. The residue (0.91 g) was used

it dhmieiatB S DRSRO GRS et b POl boren o
CRbtained drdm drteimediatarédil &t & &3 nGrdol9 by, thet plocsturk )dedsridel Sor the
RSN £, 95 §fd DfthdRa whpbﬁ{agggé@sggz R it e

conmpound was obt Saily R
(300 MHz, CDCI3): 1.50-1.75 (m 2H); 210230(m

lrﬁbﬁnecﬁat@ 203EfhyI (2@)-424'-‘a|ﬂuor5-47pljrg’ny7btﬁ52-ématé H).

ternedi at e

tirmd'steon’t?ne@;ﬁﬁ) 8xy3-64, mmebf wasr gisgelyed banTHRe (12 mL) and
(ﬁ&:mpd?g@g{gz?gé)l mbﬁrfmﬂbgﬂhera%@n(tﬁ grseg gisﬁm%él)r\lg% %e%ldded The
s 'BtfPﬂou?Fd tireed %%ﬁa‘? fpédZ(hfurggTae MHAUIR IYAS qopvert@tas 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 yellow oil.

'H-NMR (300 MHz, CDCly): 1.45 (¢, J=7.1 Hz, 3H); 4.45 (q, J=7.1 Hz, 2H); 6.45 (d, Jey
=18 Hz, 1H); 7.15-7.30 (m, 1H); 7.60-7.70 (m, 3H); 7.70-7.75 (m, 2H).

H
4H)

(m

(d,

4.4
(d

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

A solution of Intermediate 20 (1 g, 4.42 mmol) in methanol (20 mL) was hydrogenated
in the presence of paliadium 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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10 Internedi ate 24. _

(R S)-2-([644, 4-Di fl uor o- 4- phenyl but oxy) hexyl ] am no) - 1
-(2,2- dinethyl-4H 1, 3-benzodi oxi n-6-yl) et hanol

ot ai ned from Internmediate 23 (0.4 g, 0.6 mml) by the
procedure described in Impernediate 4. The title
conpound was obtained (0.21 g, 70% as oil. 15 M5
(M+): 491 EXAMPLE 4.

m(eanfui:ee 224{{-6%&(?4@%*\%?&?1}41-8*"8”%' Ib;Jt gxy) |he)ﬁ|y| }\Iaan 2

-1- r oxy- et -2- ydr oxynmet eno

Sirdiogd Forpianaied 23 n{otgntgeﬁ'n%dﬁ"ﬁ?'é)é’zﬁ% (Procagurey dgscribed in
Infermoégiatb 2. Theetitlerdnpdunewsesistainb@ds bin (0.65@melks. 1. The

taf,t G d o) i 9 S 0il.

R OB ST ER o B ok de10B o (1. 35 B apra pivim. 21
7.437.451m38H)L. 41 (m 2H); 1.47- 1.54 (m 2H); 2.12-2.25

(m 2H); 2.54-2.57 (m 4H); 2.71-2.75 (m 2H); 3.47

(t, J=6.4 Hz, 2H); 3.66 (t, JF_H =13.3 Hz, 2H);
Interopsdigte23. (Al(6B1pmahegyoxyd2, icdifludrobipty}besenebs, 1 H);

%@%n%@ lfté)ﬂ) Ilnlie__rb%e%!?k%% %(0?)19( %Z%Eﬂ;n% &yiiﬁg?%rgcg%jr gscribed in

InfgRnediate 3. T titlerompeund wasoltsined (1.98 g, 63% purity) as oil.
(R S)-8-(Benzyl oxy)-5-(1-{[tent

but yl (di met hyl )silyl]oxy}-2-{[6-(2, 2-
Intg ed{iﬂb- 2-2d¥e21;{f?e‘1y)ﬁ]oﬁ®¥ ' tgtu '( esytbptoxydhexyllamirg)-1-(2,2-
ditﬁeﬂ%ﬂﬂlﬁﬂ%—”ggnﬁ?%&iﬂisgy} )(%gﬁg‘ro(ljm [ -{[tert-butyl (di met hyl
- 8- z Xy)-5-(2- -1 - - bu [
)@?tF%JF%S(&V} Int E"WY YErn4 @ 28 mapoly by '(We.wgcey,ur%dgs%ibed in
Interobdiaterdd The it dobtboah@was bBtafed (0.31 §, 7698 ak ofin
d,\lﬂ le g#” foxide (4.5 m-) was added sodium
boAz! e (0.82 g, 9.7 muol ) and sodium i odide
(0.73 m 4.87 mol). The m xture was heated at 140C

hour ftar 0] i 5 t he reaction_was
EXRPEE (6 T St Gra Bt hittlprca phepyibualnesy vamerthyrroxy-
etbyir@r(hydroxymeéthyl)phendThe conbi ned organi c extracts were
washed with water (2 x 5 nL) and bri (10 n.), dried

(Na2Ss™4), and sol vent renoved finder geduced
pressure. The ob a| (2.14 g,
99% as oil. 5 MS/(CMF): 664 | ntermedi atef26eH

(RS) - 8- (Benzyl oxy)-5-(2-{[6-(2, 2-di fl| uor o% phenyl et ho

ngtgi%)ég If]rct-m Intermediate 24 (0.2 g, 0.4 mmol) b i i
. , 0. y the procedure described in
Example 1. The title compound was obtained (98 mg, 51%) as oil.

'H-NMR (400 MHz, dimethylsulfoxide-D8); 1.25-1.31 (m, 4H); 1.34-1.41 (m, 2H), 1.47-
1.54 (m, 2H); 2.12-2.25 (m, 2H); 2.54-2.57 (m, 4H); 2.71-2.75 (m, 2H); 3.47 (t, J=6.4 Hz,
2H); 3.86 (t, Jr.y=13.3 Hz, 2H); 4.45-4.50 (m, 4H); 4.90-4.92 (m, 1H): 4.99 (bs, 1H); 6.68
(d, J=8.3 Hz, 1H); 6.97 (dd, J;=8.3 Hz, J,=2.1 Hz, 1H); 7.17-7.31 (m, 6H); 9.14 (bs, 1H).

MS (M+): 451

Intermediate 25. (R,S)-B-(Benzyloxy)-s-(1-{[tert-butyl(dimethyl)silyl]oxy}-z-{[s-(z,z-
difluoro-2-phenylethoxy)hexyl}Jamino)ethyl)quinolin-2(1H)-one

To a solution of (R S)—B-(benzyloxy)-5-(2~bromo-1-{[tert—butyl(dimethyl)siiyl]oxy}
ethyl)quinolin-2(1H)-one (1.58 g, 3.25 mmol) and intermediate 9 (1.0 g, 3.2 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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am no} - 1- hydroxyethyl )qu inolin-2(1 H)y-one To a
solution of Internediate 25 (2.14 g, 3.21 mol) in
tetrahydrofuran (20 nmL.) was 10 added tetra-n-butyl
amoni um fluoride (1.68 g, 6.42 nmol). The m xture was
stirred at roomtenperatuge overnight. The sol vent
was renoved under reduced pressure. Purification by
col utm chr omat ogr aphy usi ng met hyl ene

- the Ieantiod evarelilitad elith (Watempd mil3 he ext%gatémn@a.eﬂ Pﬁ}ﬂér @%& ﬁo mL).

TS SRl PRAK YOS Vgt okt Wit ot i b (10 ),

drietl, (NB,$0.),7@%9 tressadient rérhoved Wil
o R e LA e

hydr oxyqui nolin-2(1 H-one CH N
I{’DSF(:MF: ﬁlﬂ\lf O 20 To a solution of Internediate 26
(1.27 g, 2.3 mmol) in nethanol (50 n-) was added 20%
al | adi um on charcoal (300 ng). The m xture was
In diftha28d &R SHE-(Benzyioxy)B-(2HSu(22-dillercc2phbyyaéth hexyl].

aﬁﬂrﬂo‘}-ﬁﬂ%ré)@@ﬂ{mu%nﬁ 1A). ethe sol vent concentrate
T_ﬂf resultln ol | purified by colum

B PRIuGeR b rmiet:llﬁtes2$ xz;w geB.2&mmalnip texrawydrmmrbul(wm) was
adﬂéH %;t;;iﬁfb@iygal\?g{o?%g'@%rfd@ (F%grgog %e?élf OMEiBart o was stirred at
r°81“f| ‘?Satérepr?éﬁﬁ'/’rg@f hE??)?féWF ]¥a% nespovedhydderx yedetér | gressure.
P@ifibgttbn Ehoma

gttbncoyy e bhro (Obra“z?;fjﬁfqg%t fongds hidhe et i fom 955 to

85,5 8 R4 e ( ;ﬁjk}gﬁ‘)(b YIex)-54246-(2 ﬁrdlijq)'o 21 :phquhol@)hexyn

af(\lm)}-Eh&dro@eﬁ@l)tﬂdmohﬂ@_ﬂH)l’-on’b?mQ7gz729€}-95 on4 96 (ES ny

11-1);
é‘*gg‘“%)d%%% =8.2 He, ¥ o (d, J= 8% Hz 1H)
7.47-7.54 (m 305H) 8'16(d J=9.8 Hz, 1H). MB

; 4
E’é%ﬁh%?h ﬁ‘% ¥l %1{23 ace “r°é°3\ ”Eﬁgésﬂh"l"éswe&'li'mne}n1dwﬂroxy-
ty'bﬁr'wérwqgmogn-%Wommn in ethanol (60 nl-) was

refluxed for 10 mrm,tes and t hen,

2-brono-1-mtol yl et ancme(1319, nmol ) was
added. The

HO ’
HN.

i
(o]

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-{[6-(2,2-
difluoro-2-phenylethoxy)hexyljamino}-1 -hydroxy-ethyl)-8-hydroxyquinolin-2(1H)-one (0.44
g, 41%) as oil.

'H-NMR (400 MHz, dimethylsulfoxide-D8): 1.14-1.21 (m, 2H), 1.28-1.65 (m, 6H); 2.61-
2.72 (m, 2H); 3.14-3.18 (m, 2H); 3.90 (t, Jr+=13.9 Hz, 2H); 4.96 (dd, J,=8.2 Hz, J=4.3 Hz,
1H); 6.55 (d, J=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,
5H); 8.16 (d, J=9.8 Hz, 1H).

MS (M+): 496
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m xture was refluxed overnight. The cool ed reaction
was filtered through Celite and the 5 solvent renoved
under reduced pressure. The residue was diluted with
nmet hyl ene chloride (50 nmL), washed with water (2 x 25
m.), dried (Na2SO4), and cgncentrated. Purification
by col um chromat ography with silica gel using

net hyl ene chloride as eluent gave the title conpound

Intémiediate 27. Bthyh(3-raethyiphni)(Bx6)36étatdiz, CDCl 3): 1. 43

(Zh)sugp:e%rl)?ﬁ% gelgr};&@ %%%dgez(&D%Z g?aérgmglglr{%han\]yiéo(%nﬂzzwas refluxed

far HD. minutes and:theat bb@:&lo-EtThtylylethanorgj (13.1 g'd61f4 mmol) was added. The
- et t at t

P T G654 B o ar v

seleert rflemoded undemtreducediippéssurk. THehydsidue was diluted with methylene

i f tai 8.55 q,
°g'8£'/géj_ g\;’ooé'li@f, r@éstlﬂéh %%L?%B%ﬁ?%%? ﬁa?@%éarﬁs ’corg:entrated.
Pyngqa_hLor}_E): c@qq)np cgfqm@tqgggprgm)lth siﬂi_ca(ge( ggingimethylehiz chiridelas eluent
gévellhe Yitl@éorﬁﬁﬂunﬂ@;}g! tmh%? gﬁgiil_at e 29.

2,2-D fl uoro-2-(3-ne enyl ) et hanol Cbtained from

| it BMRGPAMHZ §0Ch) 51453 (L457 irkdA. BHER 43, Phlod 48w, e/=7.1 Hz, 2H);
7(BBSTA9 (e @H);v 720.8h d BB H-Ab@). 2. The title conpound

was obtained (5.55 g, 80% as oil. '"H NWR (300 Mz,

CDCI 3): 2.43 (s, 3H); 4.00 (t, JFrr--13.5 Hz, 2H);
|Teﬁﬁﬂatgag(mhyﬁmulord( ] ﬁwgﬁégfy?ré)&ate thyl}-3 thyl b

-{2- - Bropphexyl ) oxy] - 1, 1-di fl uor oe -3-ne e
n?@’f?é’xe(’dS?’Hi ﬁieamp%a% F%t@-ﬁn@»dﬁ%tf@mg'@ t(ystfésp@,cecsxze escribed in
mwmp \eyiake/1.tEiay] piﬂomecmmethglnﬁsmyi)bwhté wﬁa Ebt_latrmtﬁs wlssib,aém)l%s oil.

h , - ogr.a W silica ge
NV 800 it R R AL T S Bl g7 T e, 20,
7125-71§1 @ 4H).uent gave the title conpound (10.99 g,
100% as oil. 'HNVR (300 MHz, CDCl3):1.40-1.60 (m

2H); 1.81-1.91 (m 4H); 2.39 (s, 3H); 3.36- 3.43 (m
Integmediatg 29¢ 2,2-Dittgom-2{3-metHylphen@Rethanol JF_, . - 13. 2 Hz,

Z@b%aiﬂedzﬂo%é%gelrﬁ'n%iafkkﬁé (5.53&,' 4@%%0&%% fHe gr|5|)c:edure described in

I ntermedi ate .

Intermgdiate 2 Tihertitle Gpmpoundvaswbaned{8.6§ o) 81%asdihexy! } - 1H-

| $i9INMII380 MHZ CBId),) 4 &) ;400 neqs &f . 7.05.

| nter me‘di ate 30 (83?77 g,é' 2 fé%n‘&bﬁ”_g?/gt'ﬁgb%)r gtzgc?u?se(m’ 4H).
described in Internediate 8. Purification by colum

h;tbnnerﬂl :ﬂgmawg-[ﬁmb{rﬁihlbkﬂ?g%};y?g%dﬁ%ﬁyi}%%%hﬁggﬂ%&f@e
U v i u . il
. p_bﬁﬁ{?ﬁd(%ﬂnge%% %51‘_5 85342 @?IMby%hB procedyre 1deseribed in
Ir(tgnmezﬂd)e 3.11:32Lﬁﬂi.céiio®6)y(mlurﬂ'i'hhromgt£§(_a§9y Bh siiéd %el @na %n-r(etxgne/ethyl
aéét’gteg(pﬂ%’p}:_reg%-’_he%n%?’tbs‘fogﬁ ag rgﬁuent éve?’thg :tlitle( <t:6mpo't:1_nld_|71_ 01.39 g, 100%)
as oil. '

'H-NMR (300 MHz, CDCl,):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, Jr1=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]hexyl}-1H-isoindole-
1,3(2H)-dione
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7.31 (m 4H); 7.70-7.73 (m 2H); 7.83-7.86 (m 2H).

I nternmedi ate 32.

{6-[2,2-D fluoro-2-(3-nethyl phenyl ) et hoxy] hexyl } am ne
otained frominternediate 31 (4.0 g, 14.4 mmol) by

the procedure described in3 10 Internediate 9.

{6-[2, 2-D fluoro-2-(3-nethyl phenyl ) et hoxy] hexyl } am ne

was obtained (1.93 g, 50% as oil. "H NWVR (300 Mz,
CEhiBed from2BrermB@iaten30 487 gl 2872- thmbl) binheZdrbcedure descnbed in

Int%ﬁﬁgd %e% lslﬁnﬂcgtro% tgf g@ur%@@%}‘orgg%@'a%qy w§l§_- slhig gEI ﬁgd methylene

chitirlde ag eBlent gavs Ihe(titie cdirpourity410ty, @) as @1 | nt er nedi at e

3@ R (300, M CD% 813 rgm (1,511,868 £24. 2H):
8 iy 182298 g

é@(gﬁbﬁ)fi 5 fto J=6. ! Hz, 22) 3. 6%3 368r Om 2H)t 3%1%? JFH-y132 Hz?Z(H) 7.30-
t hanol  Obt d
T A LT 2 PR A " Y e o

procedure described in 20 Internediate 10. (R

m@mau[aﬂe éﬁqqx b Ditlors-2(BYRERFIBRBAN)E B fHER hardirel 6- [ 2.

tﬂ‘pP%ﬁ'@Hyl ')téfmﬁas@ﬁ R0 @i hd)emakky| theersoesidues deseribed in
Infefm&diate 0. 18A-DAGoreiad 3-mé‘ﬂ’\%n§§&9 Mﬂé’é"'}%@asﬁﬁ*?'”ed (1.93

3 4 1. 43
g%bé‘}asf?m(znm |?_>I)H) 2.83- 2 88 (m 1H); 3.53 (t, J=6. 5

Hi-NIAR) (308 M3, CDCl,):Ft.29-1.82 3m3 4HE , 1. 24 44 §w62H 4 5@61 $STIm 2H);

2 ,Jgg [ 3n 276 éd“? %@zliﬁM;i%Bgﬁs e ks, 008 85 [ Jm15.2 HE 2H): 7.30-

7.3 (mM-4H)- ((6-[ 2, 2-Di fl uoro-2-(3-net hyl phenyl ) et hoxy] hex

W 1- hydroxyet hyl]-2-(hydroxynet hyl ) phenol OH
»—'Ihéw]ﬁ%o F F HO Ootained fromlInternedi ate 33
(O 98 g, 1.85 nnDI) by the procedure described in

| cgaa? ¢ 3? ‘Wi). %‘;ﬁ%ﬁ"n&f 3C@gamyﬁ‘lg{h%%£gf%lafﬂ¥ [Wz J] fluoro-
2@1!“6“! enyHethoxy nm}ﬂmno)leﬂwmku de (40:8:1) as eluent

i fy
Jous "ﬁﬁiﬁﬁ "ﬁ%"n*%d? 3 f0.5p & 4 hi¥iol by, he eroserurs desaribed in
'n?"pﬁgvaﬁeo iy Wﬁemloxx)cﬁ étwd@xymgss»)@pharyllca -({6-[Z2kdifluoro-2-(3-

meiﬂynbl’@aﬂ)&ﬁe;\ég:&yx}éﬂnﬁ%ané W obt a??%d((ﬁb?_é H)ooo/a]?) éé%” 1. 56
(’H NE'H; (20§ %ﬁ?olam 31 éi@im( 14H> R -5561m, S 2.9, (823H) 261
2.67 (mJBHY. 831885 (m, 1H); 3.53 (t, J=6. 5 Hz, 2H); 3.82 (t, Jr=13.3 Hz, 2H); 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-2-{3-methylphenyl)ethoxy]hexyl}amino)-1-
hydroxyethyl}-2-(hydroxymethyl)phenol

OH

'l:l' i ,
\/\/\/\
HO 0 =
F F
HO

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
chloride/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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Hz, 2H); 4.57-4.60 (d, J=8.0 Hz, 1 H); 4.77 (s, 2H);

6.81 (d, J=9.1 Hz, 2H); 7.0 (s, 1 H; 7.12 (d, J=9.1

Hz, 1 H; 7.26-7.27 (m 1 H); 7.30-7.32 (m 3H). 5 M5
(Mt): 437. Internedi ate 34.

(R -5-(2,2-D net hyl -4H 1, 34benzodi oxi n-6-yl ) -1, 3- oxazo
lidin-2-one To a solution of

(R)-2-am no-1-(2,2-di nmethyl -4H 1, 3- benzodi oxi n-6-yl ) et
HEFNIVIR ((30681Hg, Cl,Gm), 3.267083 (mn4k)l10130f.88 (M (4HD): 2139)(sV&S); 2.58-

2 PO REHIT 2Pl b 207890 (57 552 B bt A0 a3 . et
sttZHD rdea¥ -4.60 fch IRB.0 elzp i 81717 €s, A 618 yfatt al-gt :]I'I:ergg))lt Zgg‘s 1H); 7.12
di 1 u{ ﬁgqm‘%h%]ef?}l(&'eﬂ@e?%?y%u?rﬁ anThe organi c | ayer
VM§ (Mes A2t with water (2 x 10 nL), brine (10 nl),

dried (Na2SO4), and the soI vent reduced under reduced
ressure. Purification col um chromat ography with

Intarmediate;24- (Eh&(%ZMaml-éHﬁyﬁ-bmﬂww $-y1) ) 3-axazefidisn2-one
Woeb%ﬂmérh %}ti an3>5l @@U@%ﬂﬂbiﬂﬁ @%egl oo%x@ -5 y%ﬂpé%éi{ (2.53 g,
111;d_|)nmcg) lgzphtogofo[gr:-g127m|_kwaq pgded Qprlg:@ypgmldgxgl (2 Z51) 17 lygrnol) and
tridthiylainire. (287 (iL, 19 7¥md)). ke rixttide weﬁ: s%ﬁe@ dt roérrﬁteﬁng%turé overnight.
Tr}_t-!_?n{s%qu.ﬂgmagt @n@&gg un&zar'_Pedw;ed1 pressure anzin the rggldue diluted with ethyl
ac(eR)te 24 MLl The- d‘agafd.wmy@r ﬁa@h@ﬂ&éde\hﬂma{tkhwyrb rgt Bgr?é gio mL),
azol idin one
crf' (WSS s Joe SN crrtse BOURSbRCA PRy A RBUGTSt By column
ctgordatopraphy withsiiich getahy Infrexameiettye atstate (112) ks eR@nayslesh e titie
og%o%hgf?yé 19/t ermediate 34 (1.65 g, 6.62 nmol) in

mamni de (15 nL). The m xture was stirred at
O NMR (BOOBUIHZ, CDBRN,1.55 (0B HY;i3d4 (R5=8fl Hmuler i (B /8.7 Hz, 1H);

Y.

40843 ot oo 15, TR Dea f KaFHpLn kBB R egieck %ﬁ@f@&?
Tl 7r16omb @npd.at ure and stirred for 2 hours The
crude reaction was cooled to OC and then 2N HCl (1.5

-) and wat er go nL) were added. The sol ution was
"%m%%&%ﬂ@rﬁ (Rﬁ-D@PR&2MeRylmomrexwm-(z)aglanethyl-4H—1 3
bémodioxiis-y e bRskoNin2-vaber (2 x 10 nL), dried
(JflaZSOﬁlpép nd the sol ventorermved under reduced 30

Rs8y 'ecgu?“isf’?'l?&’("i A BY%csodium dwetHtat @@ adhy 9R7 t Immol) in

dmdmwamcaahdeeém inDpwié blldeda SR MidhtedRfeeiAl1%5(d 6182 mmol)

Ny oI (15 MLl GG IXFRCNA €S8 §1Kefey ffogt [Them-a solution
oﬁlrtmtnbgﬂlate47—l-(3.19§gb9r%oﬁmk)l in-dimathylfodmamidy 8 Ghl JOvas ddd¥eat the

%&%Zen?peééér% Tﬁ%ﬂf)kuri \A@g rteg dégﬂoon%/rlzefg:eé%g %qq]stlggg ’for 2 hours.

TBe budé treact:d::ﬁaSBcdﬁed tb Q% ;and.theh 2N BIC( (1.5 Bb) andlwatdr (Zm mL) were

éd%fﬁﬁ'éolﬁ@@ gaw?t?‘a_é_ﬁsd w%g\ypetﬁg (2') 50]% %’gg brj;aglcéayer was
waghed|wifh water(2- 7 1¢ 81L{,rqried K:)Jazsmscana tlfeSsolvent 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)hexyi}-5-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)-1,3-oxazolidin-2-one (1.5 g, 46%) as oil.
'H NMR (300 MHz, CDCls): 1.26-1.53 (m, 6H); 1.55 (s, 6H); 3.18-3.44 (m, 5H); 3.52 (1,
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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m 2H). Internedi ate 36.

1R)-2-[[6-(2, 2-Di fl uoro-2-phenyl et hoxy) hexyl ] am no} -1
(2,2- 5 dinmethyl-4H 1, 3- benzodi oxi n-6-yl ) et hanol To a
solution of Internediate 35 (1.5 g, 3.0 mol) in
tetrahydrofuran (60 m-) was added potassium
trinmethylsilanolate (1.54 g, 12 mmol). The m xture was
stirred at 70C wunder inert atnosphere for 2 hours. To

634ned ceBbedt, NHRTLOME, MHY 7uedV s Sideth)s alsui7adeegh, 3H): 7.50-7.53
Sltl on of anmoni um chl ori de (60 mL)." The suspénsi'on

‘extracted with nmethylene 10 chloride (2 x 30 nlL).
The organi c layer was washed with water (2 x 25 nlL)

B, B A eSS by 22

dlmath)ﬂﬂém,b-}benmdjmnemylmmnngr aphy with silica gel and

t

PR DA o BB B bR R e, ) e
ac{c@@(pof@snu@ﬂ%neﬁylsﬁamolatgm 54—|gNmn(n§tﬂD ThielmixiGEC39 stirred at 70°C
uﬂdeégﬂertz%gg@(\ %L&%og%sgﬁ he(swflegzrgg%zo% rggbu‘%a%gg?e(d saturated
sqjytiopof ampnaaum Thipridel (@O mi). Tthe(suspdridjon was 8xtrattediwi(mmethylene
cth'Bnde?Z §‘§0(n§L) ?kg ogg@nl-éaa)feg wag v»/gs/@fl_\%n}w \iit'ép ‘n Z 3% ;hjr énc’_énne (25
mb}, dried ,QN 04)3qtq)d the sglyent, rgmquﬁ unples reziueed p@s;urgoThe residue was

plr@d/PLby 7. column chromatography with  silica methylene

2,2-Difl oheny! &t hoxydfexgt] anm§aY

cli}or%g?qqg,a& V%{{y@fﬂéwm) h%”?’ﬁ% :(89&/%)( %;| e;gﬁgn‘?g (eg)l(q:y jpmpwr@ was
oftainé¥ 900 ey, B85%) B oI | nt er medi ate 35 (0.90 g, 1. 94

“’Wv@éph@ﬁ*ﬁﬁé@%ﬁ» 5 Zma?@g Q’Sﬁhgﬁzgﬁ%aé? ?ﬁ&émgéH) 2.83-

2.8AdmneknBl5ene J=6I8 laz,i 2H) 8Bh N0} /~ABTIOME, UK hzydgiwa% 1H); 4.58-

St IREAN 4888, ATLa Ui v ke it A6y oty 0

7 AR (n, g1z, (=22 Hy, 3B 750751 (en, L3 3HHiZNYR) (300 Mz,
CISCD) 1.27-1.31 (m 4H): 1.41-1.57 (m 4H): 2.18

& H: 30 2.55.2.68 (m 4H):; 2.77-2.82 (m 1H):

EXANP LFS 1HY; 3. 528-((1R)-2-6- (&2+ﬂht’lu®‘ld)2 Pﬂer&detbbxy)ﬂﬁcyl]ammo} 1-
1H);

1=9.2 Hz, J2=3.4 Hz,
P ey W9, 2 12, 92238 e I

Hz, 1 H); 7.16 (dd, J, g8 4 Hz, J2=2.1 Hz,

7.42-7.44 (m Btajij;ogkf’w
HO 0
FF
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}-‘]-hydroxyethyl)—2-(hydroxymethyl)phenol (0.44 g, 55%) as
oil.

'H-NMR (300 MHz, CI,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, Jr
#=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).

I~~~
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56 MS (Mt): 423. Internedi ate 37.
2,2,3,3-Tetraf |l uoro-4-{[ (2E) - 3- phenyl prop- 2-en-1-yl ] ox
y}butan-1-ol To a solution
2,2,3,3-tetrafl uoro-1, 4-butanediol (2.0 g, 12.3 mmol)
in 5 dinethylformam de (3 nl-) was added 60% sodi um
hydride (0.140 g, 18.4 mmol). The m xture was stirred
at roomtenperature for 1.30 hours. Then, a solution
asemvmpaggl bromide (3.2 g, 12.3 mmol) in

di met hyl formam de (40 ml-) was added. The m xture was
stirred at roomtenperature overni ght and

intzymeeidte a7.c2)2, 3'§|=TB.etfaﬂﬁb£BJ43-{ ﬁpﬁéﬁhﬁsﬁ-zmﬁ-ml]z?wgam -ol

etate w th water
brl né (fér?’ﬁ‘ﬁ’) %%?9'3&6*(%(\5%643 buffo%?id 2R ol v mmol) i
dimethyiierthamide (30r mtuwas agdedsE09 eoduwruyﬁha@w D @WMHMW) The

h t xane/ et hy
il OR8N ol Bmeral 1 a0 Boug JEor i solneot cinnamy
bromifgodiiig.( 12.3 mypolbiodimettyitoirhamidel (ML) IR dvdgd. THEGARure was

st@rea ,8a1 $oc7ni éér@ﬁ'eﬁt?:@ ove%_éth éd g:g ‘%nh'zteenj{ heil:iq)%%ué \n@e‘]d':vls%g%’ed with

et(wyhacgtﬁ)e (SQmu)nmashq;me wat8B(2 x 25 mL) and brine (25 mL), dried (Na,SO,),
ark t%e %olser;lf‘?éﬁl %édjlg'{dgr f dil&e{dzpl;%ss%reo %Wéag%g)ﬁ %ol Shn er]atography

but anal Ont al ne rom | er med
Wi Aligan9e) apg T‘P@famfé*@é'd%ne@t@é&@ml el n- mexammcersmeobm ethe title

ound (1.8 g, 54%) as o
oh@p é Tgtrafo)l ro 4-{ {ZE) - phenyl prop- 2-en-1-yl ] ox

yfﬁwgﬁapowgg CQGisbu?-n? 81 (bg71ky; 3:PPoA05en, gH); 4.280(0! ¥$9Hz, 2H);

6%@123601%58@@2@% 1H?; ﬁ@o#sggm(éill) 4H); 4.20-4.40 (m
2H); 6.18-6.32 (m 6 , JF_,-, 18Hz, 1
H) ; 720735(m 5H) 950(bs 1H) I nternedi ate

InBéImeldidty B8. 2,2,3 3-Tetrafluoro-4-{[(2E)-3-phe Iprop-Z-en- -yllox }butanal
( tet [ SY pheny pr op- QI en- 1-
gy et Jotsidcite S78 48,046 Ao M Brosedrecesged in
InfetmBdiatg, 13.9€ MLﬁetrbﬂudrdﬂe{M@%ﬂhﬁnﬁlp%S@éh b%ﬁoiy!butana! was
ogtg[,,ﬁgw%tﬁ/égs oﬁu“ fication by colum chronat ography

i ng n- hexane/ethyl acetate (15:1)
a$l EMBe@ﬂOgMH:e GD@)t B.BD-d.05np @)4. 2(1-420gm 29%6 fsse 82 lim, 1H);

SO TR i Sy 0

,._135HZ 6.20-6.38 (m 2H); 660670(m
.
lr%fh')"e(ﬂatgt]segt rE;;tg1 ?’5 (Y)QrEoﬁw 7 s-téﬂaedry% ‘g r%ggg):—% I'glnoa%’h"y'e" ~1-ylloxy}-

h%t"&f’ﬁ%’e fromlntermedl ate 39 (1.2 g, 3. 46 mmol ) by
t@&aﬁé@qmﬂrﬁeﬁl%ﬁﬁté k38(5(1 i g |J‘§63HFF61 %hexérocgt%lmf Idescnbed in

r 3-p pr opox
In%ngg @dtz‘S F@urlﬁcatvon by (column c%romatography with silica gel usmg n-
hexane/ethyl acetate (15:1) as eluent gave the title compound (1.2g, 70%) as oil.
'H NMR (300 MHz, CDCH): 1.20-1.35 (m, 3H); 3.80-4.05 (m, 2H); 4.20-4.40 (m, 4H);

5.90-6.10 (g, Jr+=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)hexanoate was obtained
(1.0 g, 82%) as ail.
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(1.0 g, 82% as oil. 57 '"H NWMR (300 MHz, CDClI3): 1.22
(t, J=9Hz, 3H); 1.83-1.95 (m 2H); 2.30-2.55 (m 2H);
2.70-2.63 (m 2H); 2.65-2.80 (m 2H); 3.50-3.60 (m
2H); 3.80-3.95 (q, JF.,,=18.0 Hz, 2H); 4.10-4.20 (m
2H);7.15-7.25 (m 3H); 7.285-7.41 (m 2H. 5
Intermedi ate 41.

5, 5-Tetraf | uor o- 6- ( 3- phenyl propoxy) hexan-1 -ol

dbt HMRe(300 Mz, CDOH):ME2H Al LM, §H); 9.89.1.95 (%5 /03 30-D¥5 (m, 2H):

2800 o8 G 284 o8 36 [ oA 7 o SR o5 da et 20
4&% aﬁl(nezuhéﬂéﬂm,sl(m 3dp 7257 4f oeHI0: 1 to 5:1) as
eI uent gave the title conpound (0.68 g, 82% as oil.
'H NMR (300 MHz,. CDCI3): 1.70-2.01 (m 4H); 2.05-2.15
Intermegiate 49. 54,55- mra@luprcesﬂa-phwmoﬁexﬁhﬁanmm 2H) |
3O§t%m§d 7f§:rr( %m%{%amé;%ﬁg@% (5% "?pl) by mt %rr° r%\tdg éribed in
In}pzmgdlateg L ”%h‘faft'a'ﬁ Py 6PmB-chempategrgibhyrwithosilich lgek amh h-hexane/ethy
dond
snsinad s sl ahndind iy o) 8. o
4 T NYIRS(398 MHz. |IGRG1o- 5702 %H@h%r%@ﬁﬁy;mmxahnlz BGRB75 (m, 2H),
3.60BE0NET 200, $82-3.75 (7 L) 37804 bigP-‘Wo(rﬁo M#05.7.20 (m, 3H):
0-2.00 2 2. 25 2
75003 mg g} ‘m 4H) o, 5503 65 (m 2H); 3. 726-’3 95 (t,
JF.. =18.0 Hz, 2H); 7.05-7.20 (m 3H); 7.20-7.35 (m
t te 43.
edi“‘%‘i 392‘{ %?'ﬁef%{;}'“ﬂﬁ %pﬁé}y I&%B’?MWP’@"?!) 2-{[ 4, 4,
50Btained from Inter(rnedlate 41 (0.68 g, 2. 20h mmol) by the ro;.:edure described in
0 e am no} et hanol
e e e o B AR ISAR S baighignes (032 g
4f%lasiilocedur e described in Internediate 18.
il
MRS R0D M X B S A B P R 30 282,85 (m. 4t
3.8P-a&%t( "g)é{r'é 3 He38b - dredBifotm ®H) 0705730 (32%') aszow B5 (m, 2H);
o 8B(HsMy. 513 EXAVPLE B.

(R'S) - 2 Hydr oxynet hyl) - 4- (1- hydr oxy-2-{[ 4, 4,5, 5-tetr af
| uor o- 643- phenyl propoxy) hexyl ) am no} et hyl ) phenol HO F

Inerinedide HO 43.- - - - (R75)-R2, 2bim&th§1-4H-1,3-benzodioxin-6-yl)-2{[4,4,5,5-
tetraﬂuoro-s-(3-phenyipropoxy)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 siiica ge! and methylene

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

EXAMPLE 8. (R,S)-2-(Hydroxymethyl)-4-(1-hydroxy-2-{[4,4,5,5-tetraﬂuoro-6-(3-
phenyipropoxy)hexyl}amino}ethyl)phenol

Hopi>\A NQ@OV\/Q

N
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
chioride/methanol/ammonium  hydroxide (40:4:.0.2) as eluent gave (R S)-2-



10

15

20

25

30

35

otained frominternediate 43 (0.17 g, 0.33 mol ) by
the procedure described in Exanple 1. Purification by
col um chromat ography with silica gel and nethyl ene
chl ori de/ met hanol / amoni um hydr oxi de (40:4:0.2) as
el uent gave (R S)-2 58 58
“(hydr oxynet hyl ) - 4- (1- hydr oxy-2-{[ 4, 4, 5, 5- tetrafl uoro-6
- (3- phenyl propoxy) hexyl ] am no) et hyl)phenol (0.15 g,
(hydmxyraethyi}-4-(1-hydrodyr2-{[4,8 5, Metrafludrov®{ rphenylpropoxglaed§amino)
78-1.86 (m 2H); 2.05- 2.17 (m
%X\W‘ é°'g‘g 5516%62)—93”2{‘ H: 3.54 (d, J=6.4 Hz, 2H):; 3.91
( t-NYR (4pQ MHz, H@etmulfondekafa‘) 5.57-1584 (ngHi)H) 784.88Ym( LH); 2.05-
6 ( 3 6
247% 2#1322 5136) 63 %’14)3%%_@ Jpé.ﬁ’ﬂ?zgétbla.%(’d, ?.,%;1?.94-&, 37); 4.45-

4351 1'!9 3Fipg. 9(‘rﬁ JSPiP;Hzz 1985503, e/rﬁ?sla) 1H)D 658 ((bd=7.9HE) 1H); 6.97

dHS EbtB)H |
(N- B{:nz = 9H1 I-QEQH | uz)??)gg pheny ?ﬁg)(?)}%g%ir?1 bs 1H
14 ANE%I“U?H on of Interrredl ate 7 (5.0 g, 15.6 rmol) and

benzyl amne (3.4 nL, 31.1 mml) was heated at 120C

for t r react on was treated with

'fé?fmﬂd@fﬁg% BtV 3 P R phe b HoRbS AN L-amite. The

Sals\tlﬁt‘ldin waﬁtemmal ewr(ﬁtoegd 125rwlmtnla§ ah@%énhiyl Brﬂln@' b, 4\/&3 31 1 mmol)
um chro

rE b P ot 8 TR, e e RRtoD gt tfeetw'% ety iver and

tml neemmng sadid ywas| filtered. The solvent was concentrated and the resultinn oil was

pml' fgﬁ %?%%lﬂﬁ'm(c%é%%qﬁélg \{wth sn&he,\%\%eae% hg )é%%@@rét%anol (from
95_122p 19589 @m eleht; to. 4@ldl. BBepayl- Sm-ﬁlﬂﬁor‘b&ﬂ:éﬁ&le(my)hexan-h
aﬁlﬂ—%g 2]&3%99 ?érs%g (F J=6.5 Hz, 2H); 3.79-3.88 (m 4H);

7.42-7.44 (m 3H); 7.50- 7.54 (m

zhj NM#) (3081 Glt)e128:1.32 (m, 2H), 1.46-1.63 (m, 4H); 2.58-2.64 (m, 4H):
|

B39 § LBSMY LD (B Zeslih nzf#p:ggc# RIRA bAL 28 DR 5H6 7.50-

7§6I(Wt?®n of Internediate 44 (3.2 g, 9.22 mml) and

2- (3 nltro 4- phenoxyphenyl )- oxirane (2.27 g, 8.38
Fezu?ed at 120C for 2 hours. An HPLC- M5
igte 85 (RrR-2BeY ized-HiORc-BhpaxiethoRy e sdlamino)-1-{4-
(bmﬂokym-mo@hpﬁﬁ]ﬂlﬁir&u (R, S)-2-{benzyl[6-(2,2 25

di f I h th b yl

ST RBBHE DEFERiER off e @ 15627 FordilcambraPa G ohoxaheny)-
okifane (2.27 g, 8.38 mmol) was helated at 120°Chfor 2 hours An HPLC-MS analysis of
) erjas DERAHL 1elon By TS s Y R TS croEre (B dupeneyib-(z.2
dlﬂh@'OfZe;a'tenyleﬂ)pmmw%hled} amd(behaﬁaxg)smhitmp!germ]éthar(dﬁ 18nd the
c&)esW?ﬁdlgb(selgoﬁé} BE’GSR S{ge”%&[ -?%nglhgroa p#erntypeﬁ'\oxy )hexyllamino}-1-[4-
(RQQZ}E@XH3{"350Ah¢fwdiema('¢jdﬁ®90)0>@l)3 peastigh a2 -dobled zyld [the (skulling oil
(5.98 §) WY Redin tRE ﬁ@%'é’é&\&%hﬁﬁ%&k@%&%&t hanol

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 a)
was used in the next step without further purification.
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To a solution of Internediate 45 (5.18 g, 8.38 mmol)
in ethanol (110 nL) was added tin dichloride (6.34 g,
33.5 nmol ). The mixture was refluxed for 2 hours. The
reaction was cooled and the solvent was renoved under
reduced pressure. The resujting oil (3.92 g) 35 was
used in the next step without further purification. 59
EXAMPLE 9. (R

e e M R G T i e
emypr h Yy

of formc acid (O 62 rrL 13 32
nmol ) and acetd nhydride (0.78 g, 7.65 5 mm|) were

heated at 50C fdr 15 m‘?'f'ut gs. The nixture wasfcop! ed
to 10 C and a § NW@L@P{( )|n
t et rahydr of uran ( -) and tol uene (18 m . Was

added dr opwi se.qoThe xture was stirred at®room
tgg}éerat U{Je for 20 m nutes. The solvent was renoved
u

xture, g1, oFRICH?PGd K062 MLTié-328mPY jand aselic aphydpde (G.7%4, 7.65
nbr,bl)cwénenmeatechmaoammw?rshrxﬁmlmetspmé |n'g§c§rzegﬁbs gg&l%d to 101"8 and a
s&E [péeq?felgé Cc? %glﬂ% ge o) Igg% (ygr[og.{gnar( (18 mL) and tolu)engs(18 mL) was
atijed cﬁe;ﬁvﬁse{ [The (nRixtdredivdd stiere@ alropReBpeialleg sor R Mihltes. The solvent
BB e P oS b Sh HRUBRY o SRS by oo
clrob@tagraphy weith silicdr ged @na inesdnyilemet dhiorjdeAsting@l Gfom 98:2 to 95:5) as

I
RN T R O P T W—
am%géﬂdmmeﬂ“yf)édlydBHypmsdﬁemaﬂndér f2e44rg$sas|d>ue°\ WStllon of this oil in
11 ca
SRS 6 D SO BT A e b ka0 ) or
h(’% Ehel')'"xﬁge agdhgn filterasi ouer CRIitS)anH 3he QGI\{E[nBremoved under reduced
d h
p(e%s@r’e irhb Ur‘régf)%ug Wwae 'E»}ﬁhfgetrdng%y%h q\‘%é%@ma{b%}'?ky)%ﬂ{ gg&éa gel and
"Q%@i?”@@é%ﬁﬁ?/e ?ew@ynw'%n hydraxig 8{1) @9 elvent to give (R, S)-{5-(2{[6-
(@ brol 151k & i
bl bj.Zi;bﬁa‘r@?ét%ﬁy)%%yl]ar%még‘l-%5&@)2‘-%)2§f%)rﬁr%%ﬁ?ﬂyl]§mamlde

(%59 Y d°7 (55 Steppverall Yﬁd>sa54=§ (d, J=6.5 Hz, 2H): 3.90

(dg Né\IIR) (ADONBHZ, dﬂzagth?lkl)lioxﬂe £%)4 48148 mlﬂ)l)ao1%€7173ﬁf 9n|_|)2H 1.36-
et 22 R gl Bk S0 27 G o pg 3, oz & 290 @
JF) 3.7 Biz52H)( B22-4148-Dm, M5 & NtH)d, JABBHE MHT 6188l (L 8,=82 Hz, J,=2.0 Hz,
1R, Was-# 33 Bh 4P 88YA L OB N215) 845 (s, 1H); 951 (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 chioride as eluent gave the titie compound (20.7 g, 81 %) as oil.

'H-NMR (300 MHz, CDCl): 1.40 (t, J=7.1 Hz, 3H); 4.45 (g, J=7.1 Hz, 2H); 7.40 (i,
J=9.0 Hz, 1H); 7.80 (d, J=9.0 Hz, 1H); 7.98 (d, J=9.0 Hz, 1H); 8.20 (s, 1H).
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25 Obt ai ned from 2-brono- 1- m br onophenyl et hanone (27.7
g, 0.10 nol) by the procedure described in
Intermediate 27. Purification by col unm chromat ography
with silica gel using nethylene chloride as el uent
gave the title conpound (2&.7 g, 81 % as oil. 1H NWR
(300 MHz, CDCI3): 1.40 (t, J=7.1 Hz, 3H); 4.45 (q,
J=7.1 Hz, 2H); 7.40 (t, J=9.0 Hz, 1 H); 7.80 (d,
indeth eQidtB48.]Eth9I;(31)r8§|of>ﬂer2ﬂg)ﬂ%|§3ﬁ&|¥uet&el'|)i 8.20 (s, 1

e :

| nt er redi a

~30.60 ]
}(_%stPS?rﬁ??ﬁb ieTMEdiate, 4F (2889 & é’-%ﬁt mphdy the gracedure described in
IntehinegiaRAMt. Fuafidafioh BF -cSQnﬂ,chQauﬂétgngBer wit sifiddegd? aRG RE m§§ne/ethy|

adags*cr'_ged in _.lInte ?Ii ate 1. Purification by colu
GRS o?r%‘tﬁﬂtlgwetthggﬁ sqmpoyat (2639 84%asl/ et hy|
ab-BNTRe(BOG:MJ)Iz,&sDCHE)Uem (gafabg.ﬂ Re 3HI)‘C'E1)80§GFPJ%‘?F3‘ISH%§%,3 7.30 (t,
%) ¢ Il ' L. ,
0B A spye w9 ae 38N Beou e 9. 5lo. 0
Hz, 1 H; 7.55 (d, J=9.0 Hz, 1 H); 7.65 (d, J=9.0 Hz,
o { | at e, 49.
"%?'ﬁf-dé?rz% fzrg'p%@ﬁ ygo'ﬂgg,pj'-eh p)F f’g%‘:@ﬂgwapolwt ai ned from
| @bleined dcm éntenegiite 48 g21.75g,67mrmeolbyoy ttllié? PRIcR6GE ecribed in
: . [ : e e conpoun
'"‘f’e‘?:gﬁ@@é%??;é%*'?%89%?58%9@0@%2ne§m?- B PRI 400 M.
MR (380 dM-z, CDCIHF, 3.85 (£ 3J5~HB.5HZAD H), 7.30(t,(1=9.0IRS. TH); 7.55 (d,

I = : ; 7.65 (d, J=9.0 Hz,
AR P e TR D S0
1- Brono- 3-{2-[ (6-bronohexyl )oxy] -1, 1-di fl uor oet hyl } ben

intérffedidte 6! ﬁBP&ﬁo-ﬁiﬂSﬁld%ﬁfﬂﬁ%l%ﬁ]-49I-&iﬁ301%§|lygp§nzfne

re described I'n nter

[Iw_ﬁgl }ﬂeay t he tproce ( _ _
tated fePmoi nte(iaediaie 4 (1P 19y 7di mmol| Byt thenprogequre | described in
intdimetiiatdl & Thergpedensll was Sirffied B dROf4tBhH 1 giéjdtt){? tiffe Sorfidound as oil
f'l'%f,/ %Str'" I%H S)nmr eﬁltg,ue Was Eun fied col um
OB RLPYYY &hRyP) The: Fistdiptioncigsighe was Purfischby eqleme ishismatiegraphy
wills sititaigel tant onathydérd @Fﬂé @g_céfnlmt cchyitaﬁ alls}e*gbﬁﬁma'téﬁ Bff21-g%om7._3_{2_
- - -di fluo enzene o %
(6 PR L Sfdroguiafizons B B % 6 o (15,2 nerail yiel:
53%P0 MHz, CDCI3): 1.25-1.55 (m 8H); 1.81-1.88 (m
1H) s 1H),; 6-03,.D 2H) ;.. 3..78-3.86
T “&@9%@#@% 1251 35 B ghar st o (. i 37 3 g, 110,
3(48;3-3p8). @H):H78-3.86((m, 2H)67.30F, 34Uy H); 7544-N#@ (METH)AY 68 (d, J=8.0
H§,11H§' 7.67 (s, 1H). _ o
(R'S)-5- é2, 2-'Di net hyl - 4H 1, 3- benzodi oxi n-6-yl ) -1, 3- oxa
zolidin-2-one To a solution of

Iis¥echiatd 1R S48, 2 0ithMy k.1 AkbehaBaRSRZENN Y B Soinke
thanol (5.0 g% gai. 3 mm?% in ne%ﬁ pioxire 1)3;% %‘eagfﬁ 2-one
nf @ P SRUL0B 34 ER SR @B ln(3 2-dimet-f briad-berzpd@ging: yhethandl (5.0 g,

22BUhhoR il misthyRinBYdiohdB & 1B mt) Has fied diBMiulyl didifbonate (5.35 g,
msxt Urg yas .S{.hl {red ?:st rci_om .

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,SO,), 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 (60 mL)
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tenperature for 2 hours. The organic | ayer was washed
wth water (2 x 10 nL), brine (10 30 rnL), ‘dried
(Na2SO™4), and the sol vent reduced under reduced
pressure. Trituration wth ethyl ether gave the
protected starting amne (§.8 g, 94% as an off-white
solid. A solution of this solid in dinethylfornmam de
(30 mM-) was added dropwi se to a cool ed suspensi on of

ar&Xthé urgahigddyed @aé Acifified witkd ZNM‘@' wadh@d Wltﬂ%lfafl(é Q%H%I]) ASine (2 x
owed to reach room

t

34 gﬁ'&nb%}&%l'\éa% d)xta}lﬁ’réﬁth&g%"éem retged iundercrasiyesch iprassureTAbe title
cosmpgound ivas bbtamed (£4QY 88k Uawisl reduced pressure. The

1 . , ; h I

¢ BV PR GUERR AR o iR 50 B SR Ak, TR bea 5.7 He
1291; maewatzrn) 5zzi<(b§0mm,55t(r uﬁe1(+&dx|H) 3@%@ d/-drsld 194 1H); 7.04 (g,

ven under reduce

J aﬁégﬁ ?ﬂgjd b‘ep%h 8?.%0:{56“@5 obt ai ned (4 4 g,

85% as oil. '"H NWVR (300 MHz, CDCI3): 1.52-1.61 (m
Infliﬂlipnle)d%teséz gk sf”@&?"%’ﬂ%‘ F%enﬁ)lié a‘il.lqggetg?xylgke:glhgﬁz
di IH} s-pgnzthgxlg 6-pi)-1,8ioxapolidin@doned, J=1.6 Hz,

F@btanﬁeé?roﬁ'ﬂﬂter%lmgte%d'% 6 4261%50% Writy 15. |7|)mmols (rin?rﬂermedlate 51
(1(1é 95)4 56 "{‘@OIP by the. FBP%WFPQGZH Inteynfeldiater 3 tFudfigalibe by Eolumn
cl}orﬁat(a%r fhy wuth smca gel and methylene ff}lonfegnethanol (from pure methylene

- benzodi oxi n- Zol
Cq%'das? é AP ?'FWPYﬁ e title) p%mam@g (2.86 8, 8P%Kas50% purity,

5‘H7NKIRD(BD)O MM, bﬂi(ﬁ;) Medbat® Gl bl 1429, sa‘l §H5T“1‘?é4) (sP¥H): 3.18-

re |bd|nlntermsd|at
3 é’? iy @asl"'gr‘? %43 TT 3RS Rt Y ﬁﬁﬁ;ﬁs val-t)hs 40 I dzB.9élz, 1H);
6.8 (H, We8 BHzenH); (7h)00(fdl gt greizhenply 1616, £814 812, E%‘@‘?H) 7.31-

S5 KBRS 95 e oS

1.30-1.32 (m 4H); 1.52-1.58 (m 3H); 1.54 (s, 6H);

|n?erﬂ-,%g‘§§ 5}' 4(2? %ﬁ«cﬁﬁ} 434 ghzmo?lgen Q%ﬂ%mqh@wjhexyﬂawo) 1-

(Zéﬂlmpﬂwlswts-bghqunaxm@ -Ylggthamel. 6 Hz, 1H); 7.12 (dd,
4
Jéb‘@m%d Z%m o e;ﬂ_,ba{éz 52 é(zl)% %9;' 2‘% mrﬁoi%bg% pro?e%re desgyiped in

lnkegneqatg)BG |F}m§¢a’p@a|m{t eolyBn chromatography with silica gel and methylene
cMﬁﬁkhn’hﬁ%t/&@mB%uhrWWbé 83) 25 itk é)arvg% B ‘loi;l%( olind (0.9

9 %g/?aﬁi"llret hyl - 4H 1, 3- benzodi oxi n- 6-yl ) et hanol Obt ai ned
fnoNMmcaeorm& BICIH21.03-124b Gn, 624) 11853@814)% ? ™ 3H): 2.84-

20 Tl B et b bRy ot %"S%b o0 (ahraet hlyl éndd Hz,
1H:)|hl4t85|(slell-l‘n96 rnaro@IJ-armnﬂo 1HY) hmif(Mln-ge? 6119935;&1)114?37 32 (d, J=7.7
éﬁiq%“? ﬁlﬁégggb@ﬂ)" H211523 76745, ‘(Hh 6H): 1.54

(s, 6H); 2.58-2.70 (m 3H); 2.84- 2.89 (m 1H);

E%ﬁgL% ﬁ %L—%f?-{{ﬁézﬁ BromopI"enyl)Aﬁl_g-dlﬂuorget#ox%?hexgﬂammo)1

hydroxyethyl}- 2-(hydroxymethyl)phenol

o NN \ EF
l ’ Br

c o
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H; 4.85 (s, 2H); 6.79 (d, J=8.5 Hz, 1 H); 7.01 (s,

H; 7.11-7.14 (m 1 H); 7.32 (d, J=7.7 Hz, 1 H);
44-7.47 (m 1 H; 7.58 (d, J=8.0 Hz, 1 H); 7.67 (s,

H). 30 EXAMPLE 10. _
RS)-4-[2-((6-[2-(3-Bronopkenyl)-2, 2-di fl uor oet hoxy] he

yl }am no) - 1- hydroxyet hyl ] - 2- (hydr oxynet hyl ) phenol 0
FFNOB 0062 otained fromlIntermnmedi ate 53
(Obtgided froin Bermediaje 5y (0.6 gprmmmm@ ble trer pﬂaeahumn described in

BRI I1e FJLlnﬂEé%hf%yc%&f" ﬁVl ‘gﬁ% }gﬁ%pf ! e‘f'ﬁ%ﬂr@apé‘\éﬁﬁnmﬁwb:e

Cwme@khaﬂlella(rﬂmo@um) hpdroxitieie(#0:8y8v as ( Bluent gave (R, S)-4-[2-({6-[2-(3

br%%ngrﬂr%érﬁg-(z(f?hgo é&l&oWhex I anlmogx I]yﬁroxy?ty)gm gyfmfym@ylmnol
(Oefiergxl5}5%23€ Ay aff-wiiterselidy | ) phenol 5 (0.36 g, 55% as an

ot N@ﬁ%%@ﬂi %hgg* {\'Wi’g])ao(ﬂxzuﬁ 1249'7??%)@ i;—_lf %jgzl (m, 4H):

%ﬂ (t, J=663 Hz,13H); 2P b534*5x3 3@8dt, Je#12.83123 2H]; 14, 5IF5HrL. 21 H8; 4.76 (s,
2z 6.8BHY,; =8 25|$z 4H§7s écmd 3= fb Hz41+767(1$ (dd, %H-)ao ? _gq;, 48 1h); 7.32

(dJJ—'?ng*Z TJ“@=714€77|4Z (mlg'#b 751573@ rrqu 9&7 6. Hi) 1H:;
7M84M#y:462(m 1 H); 7.56-7.59 (m 1 H); 7.67 (s, 1 H).
10 M5 (M+): 502. Internediate 54. (R
S) - 3-{6-[2-(3- Ami nophenyl ) -2, 2-di fl uor oet hoxy] hexyl }-5

1
1
7.
1
(
X

Intériefiate  54. (R S) 3-{6 [2 (3 Amlnophenyl)-z 2-d|fluoroethoxy]hexyl} 5-(2,2-

di n-2-
d oeq};&'?ﬁ} u? bgh‘z%q'opﬁt hg§|%€°'¥‘12 829"850;;&28 I18I mml)

i To acioiidine of Benmiediatn 52 Md@lgl 838 mmol) in toluene (20 mL) was added
e e T T TN G
05, S(neb i andt Ihlyurm mwrmmmyl)mmsonmsommm in hexamee(9( ALTR, mmol)
ur?de‘mﬁ&’) atn#lﬁ fdre! rl‘ﬁé trnlﬂ[l%oﬁ/g?esﬂ dny”ﬁqom ! ure@tglgc?\{egﬂght The

stirred oom erature ov
r%a%OquPmdédewth %M;ﬂtheet msumLozmdraN HCAhmahs 2ddeiTl (0 wasmL) The

o@qﬂle ‘pey(apwgs'swﬂhlad WReN ngﬂpslfer)ﬁaée(& %l‘é}?ﬁlht%g ‘]2# rBlpl glbnne

droxi de (2 Xx
(25’()'“‘()2@"'%?)1{(5“32%49 &1d thessotyent remaveld pnder sesiugethpressume \Redification by

cuﬁdﬂrcﬂr@ﬁ&tﬁﬁﬁpw QRA Udiba §aIr Afd G %‘]h?rﬁﬁ étHanol (from pure
th silica gel an
ﬂw 8‘8%%[) tﬂa?ﬁ\clﬁ) ap £{Ug R, GAYe Ehe tﬁlepwp@m (R0 @ 6@%)?@ oil.
08 :twragsoel Mien tCDe 1.83Me1.B8 %e4l¢)0ﬁm9ur5é ((1?— 955 G6M; 3.23-

333 @ SN PR 00 2 85 im 313 bt 6. 4084e/=5.0 Hz,

18) B72(8.76 (w8 HE 6:82-6.88)m, 3)7B.08(BI=( MHz4H); 7415852 n, 22«
H; 5.40 (t, J=8.0 Hz,

Intermediate §5. (R,S)-N-{3-[2-({6-[5-(2,2-Dimethyl-4H—1,3-benzodioxin-6-yl)-2-oxo-
1,3-oxazolidin-3-yl]hexyl}oxy)-1,1-difluoroethyllphenyl}urea

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
wéshed with water (2 x 15 mL) and brine (20 mL), dried (Na,S0,), and concentrated.

Purification by column chromatography with silica gel and ethyl acetate as eluent gave the
title compound (2.2 g, 73%) as oil.
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25 6.72-6.76 (m 1H); 6.82-6.89 (m 3H); 7.01
(d, J:1 1 Hz, 1 H; 7.11-7.22 (m 2H). Internediate
55. -

(R S)-N-{3-[2-({6-[542, 2- D|msthyl 4H 1, 3- benzodi oxi n- 6
-yl)-2-oxo-

1, 3-oxazol i di n- 3- yI]hexyI)oxy) 1, 1-di fl uoroet hyl ] pheny
|Jurea To a solution of Internediate 54 (2.71 g, 5.4

m’ngbIWR (Boacmt-lz ocnacnf,)d 1(3001 38-m, an; m’gﬂrse( (&0 339 m;é @N%ﬁ) 3.25-
SR A8t pl ARSI oA IR (000 e 10 L e

Ja%.&rtin, gh; ﬁmﬁei JF&érlﬂz all-i)ro'ﬁwl(ﬂ e/—1§hgz qn—yﬂmzﬁalet(hprzm 7.30-
t n xtracted with ethy

ace{na?w??%x%ﬁ%nnm% %Oe&’ Goti ned or gani c extracts

wer e vvashed vvlth water (2 x 15 m-) and brine (20

||'iije}me61§ﬂeed d‘-N—SﬂE@Z-&Q—?{%Q rlﬂ;n%gid'é-ﬂﬁu{‘%g cat |oxm-6-yl)-2-

by col unm c rona silica
"HEE{XXF@VB%'“EM)WUQMé {-difluog®:thyl}nhenybwesund (2.2 g,

73%}&@3‘8 ﬁ’blln In@é’fmedlléke:\'nw %@Ql%wéﬁ[’%gﬁﬁ] é'gq% LP_BFscnbed in

|r(tﬁﬁmegﬁ}e 3@, aguf@am pyncolgm)w cheoiigogasly with siitd ,gel4at&5 methylene
cﬁ@nde?éﬂ)\ano’ﬂaéhﬁ\ohfaﬁw h xlde5(16@8(1i’35 ﬂ.{;ﬁt ﬂé‘zth$}iq%b?'§8%1md (1.12

gr?/"b‘?fbm'?so 738(m2H) 7.88-7.90 (m 1 H):; 8.00
(hBl NNIR 300 fHznEBC dl@tﬁzé n, AR 129049, (my 4H): 1,53, (5, 6H); 2.56-
nz

2(§’ 6‘? 3%(334é %t [1 2H) 3 69 3.86 %m y4H) 4.68 (dd, J,=9. 2 HZ J2—3 7 Hz,
1hlyd¢82<§se2lh)y M]%r(bs]cz)-he&yﬁa Jeo¥¥8.2 Hz1114); f7l0aqa ofi1hyih2 WH;”VM -7.20

5'%?%3%”:% ?H ﬁc%gté'arﬁ'ﬁl ?tnfe??reé;zaseg%

Purl fication by colum chronatogr aphy wth silica gel

1) 2% uont(SALRHEN BB ZRR Rk ok 2h tyrony 5

(Wyxxaaet yiphenyijeghirl) B0 ®) hdxyl)oGHEhY)) phdnylidirda 28 (M

4H); 1.39-1.49 (m 4H); 153(s 6H); 2. 56 2.87 (m

3H); 3.48 (t, J=6.0 &k 69- 3086) M 4H) 4.68

(dd, J,=9.2 Hz, J2=3. ., 1H); 4.82 (3 H)y; 4.95

(bs, 2H); 6.79 (d, J Hz, 1H); 7.00 1.6 Hz,

1H); 7.11-7.20 15 H; 7.33-7.39 (nm i&
7.58-7.61 (m 1 H) MPLE 11.

(RS)- I\I-[3(11D|foluor02{[6({2 hydr oxy- 2- [ 4- hydr ox

y QBtained from Intermediate 56 (1. 12 a, 2 15 mmol) b?/ the procedure described in

F%EIEOWH%Q%&@_EI@ né/%] et hyl grar%h ex ohen

]sfﬁ’c?’ )g%} usmg methylene
chloride/ethanol/ammonium hydroxide (40:8:1) as eluent gave (R, S)-N-[3~(1,1-dfluoro-2-
{[6-({2-hydroxy-2-{4-hydroxy-3- -hydroxymethyl)phenyljethyl}amino) )hexyljoxylethyl)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); 3.86 (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, 1H); 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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20 Qptained fromliInternediate 56 (1.12 g, 2.15 mol)
by the procedure described in Exanple 1. Purification
by col um chromat ography with silica gel, using
met hyl ene chl ori de/ et hanol / ammoni um hydr oxi de
(40:8:1) as eluent gave (Ry,S)-N-[3-(1, 1-dfl uoro-2-
{[6-({2-hydroxy-2-[4-hydroxy- 3- hydroxynet hyl ) phenyl ] et
hyl ) am no) hexyl ) oxy} et hyl ) phenyl]- urea (0.49 g, 46%
Ilﬂsrrmthatbﬁ? whbtame-HR4(6-5tbmotieRiNfdxy P94 -diftlioro

sydidod Br bRz dikong! 7 k. 500 Sihel 'ﬁedumgqu@z%i (nb‘p.unL) was

cioleid tot 0K ahth 60B4)spdidmmydfibs , (1 231)9 3059 Athndl Was H?ﬂml adébd. The
n‘&gurf%ggsl%t@regs t(rgd)-n Se‘)ﬁpe(r%ture fog 05 tp_ﬂ.lrs %hé_ﬁj o}edzg) ? ' again and a

sglutlong)f}LQIen'quia;e 50 (1272(g, 20.6+Tm8) inzdiméthifarmamiié-(§5 M) ivaa slowly
a&déﬂ) ThZ rﬁﬁtur §Vas Jsgrl_gd 48noZAé &t roo%\ t'é')npera?urg/BT Ige cn)ude reactlon was

I nterne
090‘%# Wﬁﬁqdzfva[t?reﬁmldmadyeq @Ry theh, vlasctiohbertnateelt Myd jdsine was

diene ﬁgtf ﬁJ\P/:H E;Pnraré:ﬁrl?n@ee? mf'rz‘li Q@E‘r‘ﬂéd \&nﬁvcwé%tﬁﬁ-g {'95 %g‘l@ dBrine (1 x

58 ) <H8d (NR1SRu) iage tr(elsob@ngren@@e@ undasirgdusad pessiwe yPurification by -
cadan dcroﬂ‘él@graﬁh%%ﬁ %nli&@sqeﬁ bhé el @éng a%ﬂc}eegg) @[g@ﬁtu&s/e the title

en cooled to OC agaln and a

°%’BP?Hdeﬁq8}fjg7|°/Htaér%d| ate 50 (12.72 g, 20.6 mmol) in
o HriMRy (300 MATODE 1f:65.2641 35 (R Hy! P96 623610 hy; 3Tisearﬁz m, 4 H);

B Ted T LA Eonrbi 257 ge ﬁb”?i«faaééé f- 1 Hia57 (@

Jadidéld, hnly otef, waise Hpncidnt r at ed. The resi due was
di sol ved with net hyl ene chloride (150 nL), washed wth
water (2 x 75 m-) and brine (1 x 50 niL), dried
Intemmraiiate 58ai3d2t{[ﬁe(bsotylary0h¢)ql]bxﬁd1 mmﬁfﬁforéﬂﬁylm%nyl amme

DRSS 99 (200158 o 0B SN W T
|ftt$|1’f]e§latq; éﬁpaunﬂ;a(»@w mg coBmwY) cramatngkaphi anfHIVE{lufa'SQé] AW methylene
cm%eth;nﬁ5ﬁ$n$%u%%& ghlgr? ttg?eﬁzn as }q;_&ehtdf 98ye the titie
C?@pO@dm?ng é/q)-psgg (m 6 H,; 7.43-7.46 (m 1 H); 7.57
(d—ti NMRC&OG Mz, dewj) 1.28488((fh, 435511.62.-1%86 (h, F'hy; 313-3.54 (m, 4 H);
38, @“ﬁ b Feb2 B 50 5) BB Tbic) JEB0 i, Ui Kl Bigea2 m

W)} ars7ne, <ot Bizned) fr ool nézeg pRAY 8 €7 57763 (A9 1l iy

B'gol) by the procedure described i r)l nterrr@dl a’?)e;gg% 38 (m,
ification by colum cromatography vvlth silica gel

and net hyl ene chl oride/ methanol (from pure nethyl ene

Ilgtgh%%dlgtg ég %ﬁ&llh-é@i&/g-hgggwq% \g(s)hteb(sl]gxy} 1 1-d|%lgoroethyl)phenyl]-
amino)carbonyl)glycinate

To a solution of Intermediate 58 (3.9 g, 10.7 mmol) in methylene chloride (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 chloride/methano! (from pure methylene chioride to 98:2) as eluent gave
the title compound (5.1 g, 95 %) as oil.
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"H NWVR (300 MHz, CDCI3): 1.28-1.38 (m 4 H); 1.52-1.66
(m 4 H,; 3.43-3.54 (m 4 H); 3.80 (t, J=13.5 Hz, 2

H; 4.50 (s, 2 H; 6.73 (dd, J,=8.0 Hz, J2=1.6 Hz, 1

H; 6.81-6.82 (m 1 H); 6.87 (d, J=7.7 Hz, 1 H); 7.19
(t, J=7.8 Hz, | H); 7.27-731 (m 1 H); 7.32-7. 38 (m

4H). 25 Intermedl ate 59. Ethyl

N-({[3-(2-{[ 6-(benzyl oxy) hexyi]oxy}-1, 1-di fl uoroet hyl)
pHENMR] ( 30@1Ml-izo§:ber3b0r2]l-1):§ﬂ wumt £49-0.68 (RO4M): BSA (Af 4H): 3.80 (t,

IR EPTRE 2P 02 (s\ Bt £op B0 1 BT ’Zﬁéo%éﬂii%aﬁba%waz 48 (m, 2H);

7@&-733 (nLﬁH)l.Z@(dm;:IB)o HZHel)mi xt ure was stirred at room

30 tenperature for 5 hours. The crude reaction was

cooled to OC and then nethanol (2.3 nl-) was added.
Intermediate 60 MES-(2([6r(benzyinxy)uaxyl)oxylptt-difluoeodthyl)ghehyllamino)
cABBhingdnt he  solvent was renoved under reduced

pressure Purification by columm cromatography using
nEe Aysobkien ehinrmgdiateen@s! 9,(10r omop i ethame! {30 eupwas added 2N

NEOHO(FIB%_ t3@ @ﬁolg)Th%%ﬁiu%eWEs gm‘% ttrggm}\ﬂﬁzwbﬁ'&w YNburs. The

% as oil
cr d% ﬁafh%weﬁﬁo'mptratid @gd thegesidue Wﬁlsl)dﬂu@d Bvith (efiny! abdtate (50 mL)

aﬁd wasHel w1t~9\@ater:(i2 2%nh‘.|¥ Th%@queé‘usquér%as %El)irﬁeé L%ng 6Qith HCI and

th?n §512 qct%dawﬁ]};%thg ﬁfetatg (gg 50}(_1%[) jh%oqgap@ laygrsHyere gried (Na,SO,) and
thersobentrdimabed Gitier reduced pressure. The titled compound was obteined (4.23 g,
8 g{[S (2-{[6- (benzyl oxy) hexyl ] oxy}- 1, 1-di f [ uor oet hyl’)

%%? nyl ] am no} carbonyl)glycine To a soI ution of

| Ht SR (HOAt MHE CIHE;)09.28-1. 340 (mraH)) 1i40- 16531@1510414)( §Q9rn J)=s 6 Hz,

M?l%r@d(g a‘t';21 ry ogolﬁ’?ggﬁ‘palgzag?@?,?% ?ZTMT 81 (b?héH) 5f1§&‘é T4k,

THR AR50 (va SHY,oNle(dt v=t @Hz 221, 7.86 (WsesHdue was di | ut ed

with ethyl acetate (50 m-) 10 and washed with water

ﬂ(ﬁﬂ% x 25nm). The aqueous |ayer was acidified to pH 2
mediatel arfd.  t hed3dR[6abenzyioxyhexylloxy}-Bt-difalorodtRylyphenyl]

,,ﬁﬂafgﬁdme'[@g.@g&am c layers were dried (Na2SO4) and
the sol vent rempved under reduced pressure. The titled

cHEgivtieriofiatermediate HOd3.42 923.4gnmoB.asster (261 mllyrand 36Acehtrated HCI
(%Lg)waslhga%dlatﬁbﬁ&@foﬂﬁ hoﬂrs49l?_é 1%%86@ %Ieg’ 3-61?2&”&8 was
e)(fgacteg,_uvxth £thiyd aegtafezgo mi, @fd(\ygshegmylth $aty@tqdd solgtion, af sodium
bidarbondte Hl :x 270 79), Tvatér (fznsz 2@H)u) a71d4:9m6q1 x2ohLY, fi%ed MEAs0,) and
°%“°f§"{*§3 (e t'E%%‘FPZW%’QgE é)??’ia]'@i')@ 994 g176%)}as@r oet hyl ) ph

eMyINMR (3800 GDi et 23 dbsd#B)1a 58 (bs, 4H); 3.43-3.54 (m, 4H): 3.84 (1, 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-[(6-hydroxyhexyl)oxy]ethyi}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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20 A solution of Internediate 60 (3.42 g, 7.4 mol),
water (20 m-) and concentrated HCI (5.5 nlL) was
heated at 140C for 12 hours. The reaction was cool ed.
The crude was extracted with ethyl acetate (50 ni)
and washed wi th saturated solution of sodium

bi carbonate (2 x 20 nlL), Wat er (2 x 20 mM-) and brine
(1 x 20nL), dried (Na2SO4) and concentrated. The

thtge (§WWH”@DY%§UP% q|3?q%3 @)512563 53 %1@ 285 3] C%';o' 3, gﬁm 4H);

1H NI\/R gsoo
3.83 (/37 347 ) 4:1_96 (t3J@F128,Hz 2H); 4.17 {51 2Hy 599 bgH)H) 7.52-7.56
(m44lll§37(631(b2H)-|) .49 (s, 2H); 5.56 (bs 1H); 7.34 (bs,

6H); 7.53 (bs, 3H); 7.61 (s, 1 H). Internediate 62.

3-(3-(1,1-difluoro-2-[(6-hydroxyhexyl ) oxy] et hyl } phenyl

In)em%ﬂnatdﬂm 8423842 Balidxcimitia2BRdihad - p?@hyngzQDdlﬂﬁoroethoxy}hexyl
ter%@gola e 61 (2.52 g, 5.65 m’mlg in ethanol (120

m ha" Atf¥ded pal | adi um on charcoal (300 ng). The
nintetroediatavd (Im9d I Gersamnamdl) avasidisdd@id ih PietdyldiRUdhforidd €5 mL) and

t d.th dth | vent
oK1 20 BESE A S e e b v
soqulloﬁcbf oethabégulfasyl ehloridé (.680-mMNNY7E 80blNhiznetityiXdeDhioride (5 mL)

Jﬁ_ﬁig\mé séeo( épth% ggfni }ﬁ_r@%r%ﬁég T%v gg)%'gpe wsff.r_s%rreg fgroggq_‘?mperature

fop B hapirs 7T|'(85, crugie)) reaBtic@o wabssootell) to 0°C5and .thén 50% sditdicn water
/aMIL{TPﬁy g;x 5&% 40$nL)'%a§;JZH§?H alth% ?&anll la%er w%s wafh%d mttf; yvagr (2 x

oxorm
44 e\iﬂ hbfbay} hexqo mmeﬁmmseormdecqnnermam ITaEGItISZ:o(anQFﬂd was

oyga,néj(ﬁ dgm@b% yweg; di sol ved in nethylene chloride (15
rletE))Iéé’amne (1.21 nm, 8.72 mml) was then

a _&M R 3P Mifzx COIC) wWh3d-3 481 (B 4hy 1dhd- ‘a?\%i ra, 6FYB.OL(5.03H)0B.53 (1,

<51 A )0
PR SON P  y SYCRTRL  00 75

“tenperature. The m xture was stlrred at room
tenperature for 16 hours. The crude reaction vvas

ooI dtto 0C and t hen,.50% Litlon wat er /ammon
§sa Be (4dﬁm ) vﬁ&" 2- g digethyhph- 1+3a9%rrzomln-6-yl)-2-
hmehmhwamnnmeeyl)os@]m 1-diﬂuatdeth)*lafplheﬁylflﬂmd’azﬁﬁd|%-)2;4-d|one

d'f'é § %olgnwgéql ?e e%at& nt ' a%g ranqT) in f@nethylﬁqu@rpggd:io mL) was
acMaz! (REDaB)ino-1-(32- dlméf&yl(41°(14#lﬁenzdb1c5<4r~dyl7éiha(dﬁl (1684 g, 73 mmol)

a‘@tetl%wtxi@mgﬁﬁzm brfﬁﬂd'g 111273;5( %’_%ﬂ’)l'))’ ?hesé‘ll)?tﬂ'g wafl_ﬁttrred at room

ter;npgzatt(rggor a$-|)hourrs ghe qrids, rebekdn whsiconsentiatet eanddthe residue was
dl@téd:”w\{r?mgﬁ'@le{)é %hl@gde,zléy HE)t 5Wc) wgsjﬂ'e& mﬁthwgro(glx%mq_ Tl¥e grganlc
layer was dried (Na,SO,) and the solvent removed under reduced pressure. Purification
by column cromatography using methylene chloride/ethanol/ ammonium hydroxide
(100:8:1) as eluent gave the title compound (0.67 g, 22 %) as oil.

'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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hydr oxyet hyl ] am no} hexyl ) oxy] - 1, 1-di f | uor oet hyl } phenyl

)i m dazolidine-2,4dione To a solution of Internediate

63 (2.4 g, 5.4 mol) in dinmethylformam de (30 nL) was

added

(RS) - 2-am no-1-(2, 2- dlnethyl 4H 1, 3- benzodi oxi n-6-yl ) e

thanol (1.64 g, 7.33 mmmol) and tetrabutyl anmoni um
EXampige (1.14. g, 5. (42 s:c;mis)m 1Td]ﬁu8ﬂoxi-ﬂﬁf?{zﬂﬁy°dr8ﬂt i-t@ﬁyd’ﬁoxy-s-

reac

(v Fime P b vty iaming hagel craaetbrheny e dagoliine-24-dione

nmet hyl ene chloride (50 m-) and washed with water (2 x
25m.). The organic |ayer was dried S and the

sol vent reAqyed n. redueed Eﬁﬁ@ﬁ: I fication

by col um cr @ ography usi ng t ene N
chl ori de/ eplfan®l / amoni um hydr oxi de ( ~8:1) as
el uent gave the title conpound (0.67 g, 22 % as oil.

300, MHz, CDC13) ; , 1.54 (s,
é%tam%d ?@Iwmate\gﬁﬁ (0. §7 292 1. %bn@céﬁbx the pAqpeduge ggscnbed in
Example) 16 . BurifizatiorHby &Jhﬁﬂn %h?&nét%ra&\')‘) wﬂﬁ §iﬂt.‘a3§8p ah@ methylene

ch%}fgiéle aggllaé'réﬁ\orﬁ\;g-u hy@roa;ge %0 g jkgs glup&t gal/e @-[3 §2 1@flu9§>-2-j[6-({2-
hyboxy-2714-h3dr(ostgt 3-( Hyd¥&y¢heW/I)ph&v%tﬂylﬂdﬁlnéhéﬂﬂoxmfmnﬂ

'mﬁiéc’ldg‘%]%z(j%nf(@bﬁgmﬁo@afcfl[(6b?{21hydroxy 2-1 4- hydr oxy

-'8-NMR (300 MHz, dimethylsulfoxide- -D6): 1.15-1.30 (m, 4H); 1.35-1.45 (m 4H); 2.60-

OIS ] AR5 A T o
O, i &i7aed. JF70IrHRNR) Fddli(et £-864HE 01HH77.9 (. 1&4), BB )61 (m

4BYs Bhe,pracedure described in 5 Exanple 1.
ﬁri?ﬁ:atﬁgn by col um chromat ography with silica gel

and met hyl ene chl ori de/ et hanol / anmoni um hydr oxi de

-2-.{[6-({2-
O gy iy s P RIES R her et ) am

asR F%ﬁ&)‘é l)ogwa‘wvl thannn@lé&mmlduwemmnm cilorform (100
m(.)QN&4a<ﬁi,ed Hoopwisessa 8bllition dﬁb%é wvEz40 mmoli in chlorofzg'n (20 mL).

di et hyl sul%om de- DGWg3
T xﬁ.‘_g was sfiged ahrog t@npﬁﬁatl.g_ﬂ)overgugg% Tge 5§glv€mﬁwag|-q)amoved under
re8u@d rfressule: ITheOrelidue s dlléheﬂﬁn (rfethyddie, cHlorlid (G@ ng Hhd washed
w@1 ggtgr ?_’ZIZZ%E ‘l}r’f%grg(aglc%alygs Wa§ dé‘ig -ﬁh'zezf%}ﬁand mq)solv(gng@moved
undes reduced pressitrer Parificatton tﬁfnoluﬁarbd_&rromﬁto!;ra}phy using n}ethylene chioride

n o.a solution o

= PR e b AR08 59 30" ol i n

c'hil MBF(@BOrMHZOGDCL,): 3.9 (s, 3H); 4.5 (s, 2H); 7.14-7.18 (dd, J=7.8, 3.2 Hz, 1H);
7.43 (t, y=B.0 Hz, 1H); 7.51-7.58 (m, 2H).

Intermediate 66. 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 chloride as eluent gave the titie
compound (4.12 g, 53 %) as oil.
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m -) was added dropw se a solution of bromne (2.05

m., 40 mmol) in chloroform (20 nm.). The m xture was
stirred at roomtenperature overnight. The sol vent was
renmoved under reduced pressure. The residue was

diluted in methyl ene chlor¢sde (50 ml-) and washed

wth water (2 x 25nL). The organic |ayer was dried
(thSCﬂ) and the solvent renoved 20 under reduced

prieNMER 00 Miz, £DECA):i1018 (by/=T.dIHuBHY, BBTHE, GH) ale/ (I NG Hz, 2H);

KO A A e i P °°"‘°8”_?§

3H) 4.5 (s, 2H); 714718(dd J78 32Hz

1H);
Inz%@?ﬁfiée th_%hgl J‘lﬁlllzor%@-mfé' %&Pﬁ @p &h el ) (oxo) acetate A
sHBtaied ferm dntegegdiate 66 @i B igd €0 (MmoOB ty th37prm:aiu)'e id@scribed in

In@rhé@i@ie { @ﬁ'\ﬁhlﬂﬁormﬁnéﬁ&yg g%ﬂte qvgf 9&’(\%&%3 2 %8 9426) as oil.

H_E I nternedi at e
i RN%(%Q"H% EPCH SR 1db &Rl dta 3HFRSB40BAH KR & /FBN Hz, 2H);
7.02%dd k8.2 £6 thfmughsﬁ%elmzf? @, ey ﬁ?'#@”ﬁ t{ediné\ffﬁz 1H).

under reduced pressure e residue was
nmet hyl ene chloride (50 30 nmL), washed with water (2 x

In?érmied)ate €81 Eﬂ-d(fwmime@ﬁ&mgﬁ fg‘ﬁmd Purification

wWith silica gel using

h
b AR BT T aHAE.s ol A ash. J8vamei byt e mocasiany sesefibed in
Infetme@iatg, 2. T8e Wie ecmpriuhd waS obtEindiYRS. { 8 BoMias ofDCl 3)

1s =7.1 3H); ,3..87. 3H) ;. 4.46_(qg, J=7.3

ml*flﬁhl(lg (300 s C;—%%?). $ba S &b, S3p4 13§ Hzp 2H)p §99-7.11 (m, 3H):
7328, ¢8O Hz11HY) ; 7.54-7.59 (m 2H). Internedi ate 67.

Et hyl difl uoro(3-nethoxyphenyl)acetate 5 Obtai ned from

Internmediate 66 (4.12 g, 20 nmmol) by the procedure
Intermadiate §9i h{2-l(Grbeomentixat)exyl-1, Etifipbroethyl)- 3-methoxybenzene

dT%E 85184 3?1{]%4“@%%%%%% %dg?%rr?rl%ti de r()?t%ylﬁozma%lde (20
m}_&wagp.gded;ﬁogfm,sqdym Bydride 41.38)g,(38.9 Owinl) Bnéia,6- cﬂhl):moﬁeﬂﬁe (6.2mL,
3%, anmdlfts‘r e mbtife 'Was sllrrEQI at ?oo"n$ té_léper% gforz %:%rs( Grhe crude was

dn]]%dewﬁgdp%tpgle_ge chlonde ?50 mL) and washed with water (3 x 50 mL), dried

(WjSCZ) 2arty fcbhl&rnﬂ?%d ég'hgeé)h:@ﬁ/ Pct?eﬁ%'d)ﬁWé}gé%nﬁ%ﬂ' Wihinated by

iR A FUER PPt 2 O Fa-Or ReemHB T 7, 5O/8R01 Brd the cruds was
puriep by mdlum&hcdwﬁalmgimy(vﬁthjsﬂncg geﬂ_%%g rﬁéih)ﬂé chldﬂdé"ggeluent The

tlt%_ﬁ%%p%b‘z%w7si ta(aﬁ? ?%%g %ba;? I 8 O H~Z] 12 H) . 15

| Tt MRe(B0RIMHE TDCl,): 1.22-1.48 (m, 4H 1 50-1.64 (m, 2H), 1.76-1. 90 (m 2Hj);

sipfEold by omprsaly gt e e ol

J3,.92114z, 35 nh©%-Y . 10 imd2ie T 3¢ I(ff drhehiHzleH).20

Intermediate 70. 3-{6-[2,2-diﬂuoro-z-(3-methoxyphenyl)ethoxy]hexyl}-s-(2,2-
dimethyl-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, 5.49
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.
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m-) was added 60% sodi um hydride (1.36 g, 33.9 mol)
and 1, 6-di bronohexane (5.2 nL, 33.9 mmol). The

m xture was stirred at roomtenperature for 2 hours.
The crude was 20 diluted with nethylene chloride (50
nm.) and washed with water &p x 50 mL), dried (MSH)
and concentrated. The excess of 1, 6-di bronbohexane was
elimnated by distillation at reduced pressure (P =

0.'H MR 18boWiHE, cOCr): 6320040 (Anghyt H‘.Qs-qréédﬁ "ﬁg 1.54 (s, 6H); 3.16-
fi | ym chromat ography wth sil'ica gel ™ e

3% 4’?@ AE& %‘P‘gﬁé%@h ?UM%@-%& é'lnﬂé%t: 4.8¢{s, 2H); 514@g(t. J=8.0 Hz, 1H);
BCBANEUHBCE ME S Hp B .96-Nned (&35»2),1794 (=78 Hﬂergi | 25 "H NWR
(300 MHz, CDCI3): 1.22-1.48 (m 4H); 1.50-1.64 (m
FURACTTAON ROR KA

rm e -B)- ,Bdi -2-3 h heriyl exyl} amino)-
158 2 . 1 H: 7.05-7.10 o1y yinexy}
w@e gt e oefodtong shenranet 7o 0 o
3Qpéainett, pordilftemosdiate -703¢ 088t bo3YPvemy) betthetyddeanisl deslrived in

“glgprren{etdhag?%él IIl-hi t 'g"{ B Fc\)'vfls r?—bt?-mffj)(li? 8- ¥aA519di n- 2- one
I(?;IHaNMBd?@Q Mhiz) ﬁD@hh?cﬂbt.éB 69, 413); 414g.1.63 (71;, hmml ).5808! 6H): 2.53-
[ rocedyr e

2 AP 2 08 1D Ao s, S RerLa B gy BP AP . v

4 Do} r A fshy=8p Ha, BH); FOB-Tgt (MaBill); Teddah &=7.9842mH).

acetate (1:2) as eluent gave the title conpound (1.96
dﬁgo as oil. 69 'HNWR (300 MHz, CDCI3): 1.22-1.41

%ﬁ AK% 13, 1‘.’*’4%1"11[%§6(Iﬁn2-ﬂﬂyqrog-ﬁﬂnqtbpxmhpnymthexﬁhdﬁyl}amino)-

1chipdrdkyethyd)-BHhydrddmidthyljpleno- 81-3.84 (m 5H); 4.84

(s, 2H); 5.40 (t, J=8.0 Hz, 1H); 6.84 (d, J=8.5 Hz, 1

H,; 6.96-7.14 (m 5H); &.34 (t, J=7.9 Hz,1 H).

Internmediate 71. (RS)-
2-((6-[2, 2-di fo 0o e hoyptienyt ey 3
am no) - FFF

- 1-(2, 2-di net hyl UH-X7 3- benzodi oxi n- 6-yl ) et hanol

CORIAEC 5 TR A 005658 By o 2 s

rocedure described
Exampleuid Rugfication divnediumb. #@omatodGidy asithoislica 1ddI NV methylene

c&ﬁ%/%&n%%@% terd 08 %_Tﬂ‘;fg%\% (ﬂgpél Yot Figiuoro-2-(3-

maihoxypleny ety iexyhapmine) AHydrayShyR- S dioryméhiphenol - (1.52g,
94%6@s4il 70 (m 1H); 4.84 (s, 2H); 6.79 (d, J=8.5 Hz, 1

6 06-7.14 5H): 7.34 (t, J=7.9 Hz,1 H). EXAMPLE
'f)é!-l @ﬁ’géaoo MHz,(EE)Cla)I:_D1.18-1.34 (n(1, 4H); 1.43-1.50 (m, 2;0); 1.56-1.69 (m, 2H);

2)65cl 220(16r4, 2r5-Slb8 (10 Bz F)TE Y BDEYRACEN] LIS @A Dt e
1@55{ : GP%qfﬁgﬁ%;oéﬁ%\ﬁl(r]nf &) hyd r(t?‘)/(%?lt-lzﬁ,yj );pigf ?i, 1OH);§

intermediate 72. 8-(benzyloxy)-5-((1R)-1 -{[tert-butyl(dimethyl)silyl]oxy}-2-{[6-(2,2-
diﬂuoro-2-phenylethoxy)hexyl]amino}ethyl)quinolin-Z(1H)-one

To a solution of (8-(benzyloxy)—5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)silyl]oxy}
ethylquinolin-2(1H)-one (4.80 g, 9.83 mmol) and intermediate 9 (3.04 g, 11.8 mmol) in
dimethyisulfoxide (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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/| FF 15 0 Qotained fromlinternediate 71 (1.78 g,

3.61 mol) by the procedure described in Exanple 1.
Purification by colum chromatography with silica gel

and net hyl ene chloride/ methanol /triethyl am ne

(91:8:1) as eluent gave (RS

)-4-[2-({6-[2, 2-di fluoro-2-(3-

nmet hoxyphenyl ) et hoxy) hexyl ) am no) - 1- hydr oxyet hyl ) - 2- (h
Myl r driegnéNE$0))p rando khe( Solsén, ren%e&&%dea&edlhded PridsdMR The title

4H): 1.43-1.50
d"ﬁbba §Ws %"9’3%64&%-%’]7 (Sm(d H)J 220.1 Hz, 4H§m3 48
(‘tH NYB6(380 MHz, SBCH)30.2:031 &, iy 1DE)1. 114m9|o(r@, 1.3891:49 (m, 5H);

163 8%0|_(‘)F‘§ BH): ]2 *’3 D ggjﬁgzgﬁﬁzo% ?1%6#2@) éﬁ%g?( 3—'?; §§-4 07 (m,
Z‘f‘l:béﬁﬁﬁecﬁ"ﬁt @352‘1 B=9-9dn 1), 0'3(9’9 (CEJ(=(315HZ 1H); 7.31-7.34 (m, 1H); 7.45

| I 2,2- d
oo smat oty R, S0 (G 5H o - 21

H) -one To a sol ution of

In@e&n(ebﬁlﬂe‘ly' 7XY) ﬁb@ﬁ% -ﬂs-ﬁi §3ﬁﬁu<?U-t23é%l{eqM‘égﬁ%5hexyl]
Sy ﬁf'yﬁxﬁéu?oiu@m' anc g, 118 moi) in
desretslmthlsnlloff meﬂﬁecﬂal@ 72 614 9’@2 tgf;;ﬁ)}dmlf:ran (80 mL) was

bonat and 30 SOdI umi o .
RILRRBG &Pmisan &lﬁﬁé 2:‘?5% Br £9-38 8 PRIh(5E BKIUEARES stimed at
robor t@nﬂ:unatu& odétnight. T ﬂ@l soh@nt TV rr@t%@&éd"ﬁn&@fs réliued eﬁjrsssure

t t et h th
POl et RSari LSRR Rty e elarcadbathazes it 85:5 to
BHiDh watasr (2 eudrd ni) gaml bri aeebér&@loiﬁ) 5- ((1-&3:—2'{!6J(2g~dlﬂuor02

oS 038 b 0 L 5

SyME)s 580 | . 1HNI\/R(300I\/HZ CDCI 3): 0.20-0.31 (m
1.03-1.11 (m 10 Hy; 138149(m 5H) ;

2.75-2.95 2 3.08-3.15
Eiﬁﬁggeae SRR 1S £ -0ione 2 phBy IOy e blarmag. (5.

7.19 (d, J =8.5Hz, 1
h%ixe?hggai(’?ndm%yqam%mﬁﬂmwm (7 58-7. 65 (m 6H)H)

7.69-7.71 (m 2H); 8.50 (d, J—9 1 H.
Internmediate 73. 8-(b O/
R) - 2{[6(22d|fluoo penylet o hexy

am no} - 1- hyd roxyep ui p of i n 2(F H-one 10
To a solution of Intepnmediate 72 (6.4 g, 9.63 mmol) in
tetrahydrofuran (60 nmi)jwas added tetra-n-butyl

anmmoni um fl uoride (5.020g, 19.26 mol). The m xture

Ot OB Ao ST 8 D em DL i rocetire cescribed in
Exannle $.Cdeiresuiting dlovampurifed byrealagn apxlomatngrapgly with BIit£88 eluting
withethiided Em&m&th“cgl?ég ?5%& égjf tglgfcgié‘%oun l%en%&?g?as oil.

zyl ox
B RNy Gt ufoxde 6y S 15 e (m, 5H); 1.40-1.50 (m, 3H): 1.55-
1.65 (m, 2H); 2.80-3.02 (m, 6H); 3.88-3.98 (m, 2H); 5.35-5.45 (m, 1H); 6.55 (d, J=0.4 Hz.

TH); 7.00 (d, J=7.7 Hz, 1H); 7.15 (d, J=T7.4 Hz, 1H); 7.45-7.62 (m, 5H): 8.26 (d, J=9.6Hz,
1H).

intermediate 74, (1 R)-Z-{[4,4—Diﬂuoro-6-(4-phenylbutoxy)hexyl]amino}-1 «2,2-
dimethyi-4H-1,3-benzodioxin-6-yl)ethanol
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15 phenyl et hoxy) hexyl ) am no} - 1- hydr oxy
ethy)quinolin-2(1H)-one (1.1 g, 20% as oil. M5 (Mt):
550 EXAMPLE 14. 5-((1

R) - 2-{[6-(2, 2-di fl uor o- 2- phenyl et hoxy) hexyi ] am no} - 1-
hydr oxyet hyl ) - 8- hydroxyq ujnol in-2(1 H-one 0 FF O
N 20 O Cbtained fromliInternediate 73 (1.10 g, 2.0
nmol ) by the procedure described in Exanple 5. The

r@staihéd frgmointerivasiaU7 {03809 bY.38 ‘?r'\rﬂ&r aR [RRLAKHARBY-dimethy!-
ene

' Ny | ut t.h t
Sl PgE R T AANB=ERsBBR o g, EVeall By e ey described in
In(e_ﬁnécﬂatglj 85 ll‘h@ tities cthiéounﬂi ?dfg&b{élgésm%d\&t %160{/;) asloildr%ndlwassoused in
Lae- Ty - 1. - ; . -1.
th?bngﬁ%%ﬁﬂfwfgé@ﬂ%@pfr%r@“wﬂ oH); 2. 80-3. 02 (m 6H):
3.88-3.98 (m 2H); 5.35-5.45 (m 1H); 6.55 (d, J=9.4
T ST ATV R N

ethyl)-2r(hydroxymethyl)phandt) - 2- {[ 4, 4- Di f | uor o- 6- (4- phenyl
but oxy) hexyl ] am no}-1-(2,2- 30

di met hyl - 4H 1, 3-8enzodi oxi n-6-yl)ethanol <1 otai ned
frominternediate 17 (0.39Q 4, 1.Md

(R) - 2- anpfd > a'i\n'ét\b;gﬁo

4H 1, 3- benzxi n-6-yl)ethanol (0.62 g, 2.77 mol) by
the procedure described in Internediate 18. The title

conmpound was obtained (0.42 g, 60% as oil and was

din, the next step without further purification. 5
@&Wﬁﬁ% frfgj ?rﬁgr(rteflate 75) (0.41 g, 0.83 mmol) by F':he procedure described in

Example (] 4'hé;]r‘3btﬁﬁir;g)bmvgés(ﬂ:rilﬂ8§hw: J),uﬁraﬁy;?ah%mﬁl lQFriLrlabi%};;vé;\lme title
I OXV> V. - (fydr oxynmet ny pheno
C%QR&“%(OCQ%’AJ)Q(&MBE%m Internediate 74 (0.41 g, O.83
n’hwllylsmom wmmmut._e‘fmmqm, aeyy. j.az-@ea(m?'tﬁ);]z.rﬂgtcgzt(m, 4H);
n )| S | . em - Rr ati ve (0]
25634 1G4 2 R L A, DAL BRI I 5. 4o s
1H); 6.64 (bs, 1H); 6.83 (bs, 1H); 6.95 (bs, 1H); 7.12-7-26 (m, 5H); 8.34 (bs, 1H).
MS (M+): 451,

Intermediate 75. 3-Oxo-3-phenylipropyl 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 chloride (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;SQ,), and the solvent
removed under reduced pressure. The title compound was obtained (1.0 g, 88%) as an
orange solid.

'H-NMR (300 MHz, CisCD): 2.03 (s, 3H); 3.32 (t, J=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-phenylpropyl acetate
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"H- NWVR (300 MHz, CI3CD): 1.54-1.63 (m 4H); 1.82-1.90

(m 4H); 2.01-2.12 (m 4H); 2.55-2.61 (m 4H); 3.37

(t, J=6.0 Hz, 2H); 3.50 (t, J=6.0 Hz, 2H); 4.38 (bs,

2H); 4.78 (bs, 1 H); 6.64 (bs, 1 H); 6.83 (bs, 1 H);
6.95 (bs, 1 H); 7.12-7-264m 5H); 8.34 (bs, 1 H. M
(M+): 451. 20 Internediate 75. 3-Oxo- 3-phenyl propyl
acetate To a solution of 3-chloro-1-phenyl propan-1-one

(Tb. Oag, ssp&BieMDb) imearalate a6i d1(8 gnlk. msnﬁ%edin bis(2-

T AT N B DR

trifluskide @limetBy) Gtiay eomplel (99 A teey 8 ﬁnﬂ@l)' e mbxiife WRR Hebfid overnlght
at:%%% dlluted with water (20 _nl) and extracted wt

$Pe 1T ATgeR. fAfter FogingJo RS, thmeacﬂe@msr@ategrvgahmthwene

chemlt!e 4e0 mL\)vehe tmsbmaWdt §bnmah ®F sédiunt br@robhite @Qtnlﬂ!) WL Ldded
SO 0 I um rrne

0 bi nd
a5t T, iR\ G SR 0 Bl AOr e v PO mL). The
combitexd mrgahuc edaqmr was washedThith Watdr €2 c@TPALN d'lﬂéa?Nast'\)R and the

so%hlg}eﬁf_&eé én%g?jed (ﬁ)glae(ssgtﬁ'gsﬁbmf%g% g)( lpclﬂgrjmgc rpgtography with
silzbl)gel £IUSRg @ith rIkekabe/kthy! éﬁd}ati g(f;or#:buFe Meﬁdﬁe t3|'®74) gave the titie
: nt er nedi at e .
coépggbé cf’foé 'Boé%d% ré@pr opyl acetate 72 To a
sUsWRs@@% Mz, |Crh0a)rrm|4 d5.e3H)5 2(47-D57 (m 5210 41B20t,) JH6I0 Hz, 2H):
7,503 ( xyet hyl )am nosul fur trifluoride

Deoxo uo 0) (1.7 m., 7.80 mml) was added boron
trlfluorlde di nmet hyl ether conplex (99 4L, 0.78 mmol).

Infetediaté 717.% wm@e&h%eﬂ%@mﬂh{m at 85C and under

r gon. After coolin reacti on was dil uted
°t ? SHERERSiIPR ﬁé"@f@ﬁg@t@u 6:(0(3008. 1140 mpld int etbanol $ﬁmha waeddded a

soﬁmbhlbf 95% @Bdlﬁﬂd’ly&t‘é&ﬁb?ﬂﬁ@? r‘r%emh&% Wgs Cf)tlrré\@at l%gﬁn mgerature for
m xture was extracte

bRt ?'&% C'(‘ée%e%mmmas diitied %@n’ﬁ?ﬁé’é“%ﬁ@}ﬁfﬂﬁ%(mbb waabed with

wate:s(ﬂedSN\MLh aM@ﬂthyGr%cPﬂoﬁcQaMXZ x @0 infg, éﬂ%gﬁ@@&‘ ad?\g tﬁc??olvent

under uced ressure urificat
e s T e B o oo on e Abiainest (Gd7 o 8976) as
orangaeoakaaed whbiysedin teaiext §tbp Gfthgut FethBr pLeRedivnt 0 6: 4)
v 309 S aran
OO igh s bR 30005 0%, % B 51
SHim 2H); 4.22 (t, J=6.0 Hz, 2H); 7.42-7.48 (m 5H).
Internmediate 77. 3, 3-Di fl uor o- 3- phenyl propan- 1- ol
Intermediate 78. 6-Bromohexy! 3,3-difiuoro-3-phenylpropyi ether
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/ethy! acetate (from pure n-hexane to 9:1) to give the titie compound
(0.85 g of 66% purity, 64%) as oil.
'H-NMR (300 MHz, ChLCD): 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-phenylpropoxy)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 35. Purification by column
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15 To a suspension of Internediate 76 (0.30 g, 1.40

nmol) in ethanol (4 m-) was added a solution of 35%

sodi um hydroxide (1 nmL). The m xture was stirred at
roomtenperature for 2 hours. The crude reacti on was
diluted with nethyl ene chleride (50 nL), washed with
water (1 x 30 M) and 1N hydrochloric acid (2 x 30

m.), dried (Na2SO4), and the solvent renoved under

CW@aete@r@pwas,lh@ geTRiting witten-diexameletity| acetate firarh e n-hexane to

169%;(3%&&““%%{9“& @ le aé’b‘L and was used in the

urt urrfication. 'H NVR (300
MHNMB) (Q%DMHQCBGDZ 5232(‘n$1 ) §H)31.88 (§,16H)J2@60h HE=0.0 Hz, 2H),

3, ammnﬁw 35514 (( Tt oﬁhﬁ 2H rE?J @gﬁé%) ] gg ?@ﬁf’%? 5.43

f | uor o- taln
("r ri‘era«!-@ Gz*ﬁz (wmgg (s, OHBE’ 1MI~§-9I@5/H4 HEl);gt 4l e dUre, SH).
desgmi-peds.in I ntermediate 69. The resulting oil was
purified by colum chromatography with silica gel
eluting with n-hexane/ ethyl acetate (from pure

EXAMBKENS. { (R, 8)-4)2-{[6-(3/3\Diflidve- &pﬁ h.;gl;s‘relfmewﬁlés(yl]enF)m%éa‘gsdghydroxy

t 4 B 300 Mz, O 3
e’?‘y'l’%%&lﬁj’;"l(fﬁﬁhlﬁﬂ'/g&°qg10|1 89 (m 4H)( 2.46-2.51 (m
30 3.32-3.43 (m 4H): 354(t360Hz oH) ;

742747(m 5H) ntermsdlate 79.

(R'S)-3- (60 5-(2, 2-
di met hyl -

1, 3- benzodloﬁln- -yl)-1, 3-oxazol i di n- 2- one t ai ned

fromlntermedl ate 78 (0.85 g, of 66% purity, 1.86
nigblained fwm termedidteae (84435 1@ nBtol)y by 3he/ Provevlings gscribed in

'“EAJ?'F??%E{%%G%’%@H bﬂg—:; EUI{I r%lh@%ﬂ%ﬁfg%%é? SPMjPrEparative HPLC
togive tae ity WWU%(% lh@x@ﬂ(é/aephyl acetate (from pure
n‘l—hﬁmn@o@ mHzlcka%aﬁ/ S48 M@ 8L 1 C%”P@gr@z é44092 54 (m, 4H);

7 as o0
3§ﬁ|)?381?75z2|H(),s3 5356 (m 4261 ($49 fbs 2b); I-&$3 9) 1H) 3 sa&esemem 1H);

egme 9B, 113) 545)1((55 1%26798*71&%:%"914) 3. 7? (H;J é 230(52
m . ’

%(MM%H ;700(s,1H) 7.12 (d, J=9.0 Hz, 1
H; 7.41-7.47 (m 5H). M (M): 503 EXAVPLE 16,

RS) -4-(2-{[6-(3, 3-Di henyl pr opoxy) hexyl ] am n
"%?ﬁe-%}éﬁ%@g" %?nf;ﬂyerf-#n{mviszﬁ | Yphenol 100 F F
(Obtaineg form\ InteBnediate € (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 chloride 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).

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, J-.
#=12.9 Hz, 2H), 7.43-7.54 (m, 5H).
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otained frominternediate 79 (0.44 g, 1.0 mml) by
the procedures described in 15 Internedi ate 36 and
Exanple 1. The resulting oil was purified by

sem -preparative HPLC to give the title conpound (44
mg, 10% as oil. '"H NWMR (390 MHz, CI3CD): 1.22-1.66
(m 8H); 1.87-2.03 (m 4H); 2.40-2.54 (m 4H);
3.29-3.38 (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 1 H);

inferBaielEns, -2 gpifyBieyFpbonyhorilbrapsdebnenyl bt nyl

edtainedoai irdernfedate BMht(8.0n®,di4a8 emol) 1y. ﬁeQ:ro@e’iluFBTBéécnbed in

nBReTBLR ROt By, EhroBRoctamnt) v S5 o bing wn

m@mvlmcwytdamye thEiltlchmp@Jridl (t86@e60%) ag ding with

TN e S Uk LS T v v

2Hh§8e g, %%;22*().174 53 (19, GH); 8.724t, (Jm 8 Ptz) 1H). 5. 70 5. 90

_ (m 1 H) 7. 35- 59 (m 5H). Internedi ate 81.

-Difl uoro 2- phenyl et hoxy) propan-1-oi 30 Cbtai ned
'"f%'ﬁ#lam 83 131 2P flugre-2-phenylethoxphapis-pn3yol t he

MOGIAGY o easiidant: iBD (185t 8T R dhALS t§’y2 he #Eéé&u@ﬁé%bed in
rm.to t}l/]vvlthsulca Iq

In@rﬁﬁateace?ﬁp g ng [ ChEamatography \Mm glicat gp) eluting with ethy!
am/%ekar@q\Y@% @5«&. thetldleec A @4&%37/0)% 096% HZaS o

o}

“M@W?W K5 g6 ?? <2“ ﬁH> %@kzggmgzmtsemas (m, 3H);

3.86 £34:7=5249 Hz) 28)-#.923407 () LHEY; BEE- 502 (18 21 H); 7.43-7.55 (m, 5H).

3- (2, 2-Di fl uor o- 2- phenyl et hoxy) propanal Obtai ned from

Internmediate 81 (3.0 g, 14.4 mmol) by the procedure
Intrrmediate84.i17(2, Z-Etfblpr:ez-lphewléﬁoxﬂhépf-s-eﬁ-tsl.dm by col um

| t
cd%tﬁ HP(B 9%@%%@(! falte ?9 e(|4 Frgr%eh:ﬁo{\g\#ﬁdpre&edgge gescribed in
ga(m)gdlatg &i |Punﬁqqtlm/pzy colomn Mtqmamgiaﬁb)y with ﬁWca(geIi ,eluﬁﬂgﬁwtﬁ ethyl
adézate/%e}ar% (1) gég@the ﬁﬂég&y(p?gncz EI]—B% ]4%/03 %u , J 25°
HerMﬁ)(ZO(P M%‘:} et 2.282.34 (m, 2H); 2. 48 (dt, J1—66 HZ J2=1.6 Hz, 2H);
2 h h
2.84 (12 J28. BIHA , 129103 t81e i ngfj!?/g iz ggyzﬂl‘@pg 9F gséﬁr?ﬁ%ﬁf 4,94-5.06 (m,

2&%%%&%{3‘% 18 detcf-PRE8 I I nter rredl ate 14.

Purification by colum chromatography with silica gel
L AT SRR RSN UL

CT@boled sdibtidn GFantermediktd 84 21 ©@; 20 Afnd)yih ntflyiene chioride (8 mL)
wg’s gg’de?& 8&8“'(‘4 7%'_Pnr 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 by
column chromatography on silica gel using ethyl acetate/n-hexane (from 1:8 to 1:6) 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-Difluoro-2-phenylethoxy)-4,4-difluorohexanal
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3.86 (t, JF.H=12.9 Hz, 2H); 4.92-5.07 (m 2H);
5.75-5.92 (m 1 H,; 7.43-7.55 (m 5H). 15 Internedi ate
84. 1-(2,2-D fluoro-2-phenyl et hoxy) hept - 6- en- 3- one
~Cbtained fromlInternediate 83 (4.3 g, 15.8 mmol ) by
the procedure described ing Internediate 13.
Purification by colum chromatography with silica gel
eluting with ethyl acetate/n-hexane (1:5) gave the

t Pblained o Unternfetiie 83, (04R7Y, a5 Binol) B}Oth&bmw&&g%scnbed in
I%dgegﬁj)yﬂﬁcﬁgré%%}&em ngnwatog_@ gyz)&#h s@c%g_el(qlutmg with ethy!

agetgien-hexane(1)5) gavesthie title cafpound18.48 gH0%)2i)ail. 4. 94- 5. 06

( 7 4 5

(. gp/?rq;t)dspg tﬁm—fi gﬁgﬁg 2&!51% H?rg h4eHdt21%17 gndzz(e{}li 3371 ¢ v=s2 e,
2H); 3.88i (4 Vevs118-02H2 REi 71 44 h§2 (ret 5ty 9.25 (STOHR  cool ed

solution of Internediate 84 (1.6 g, 10 nmol) in

nmet hyl ene _chloride (8 nL) was added DAST (4.70 m, 40

Intermediate 7. rﬂﬁ\'lzdfﬁe(zv?aB'fblPN-ﬂmeoylethungAaﬁﬂu@ﬁGﬁ‘eﬁl]dmmo}q-
(z,mdﬁﬁetaylgﬂm 31'4%9:6&.9% g- n?;jétﬁér%i was diluted with

n@%p gr} | oride washed w th cool water
aﬁ‘e ’°Hh %’5‘@9‘?&% G 1.6 namols sl (FrdaninpHe2aa- amethyl-

4/3-21 mbaﬁoﬁb)m-sqnobmdnoi(ws%)s 313%61)‘1 Stﬂé ‘ﬁ@#adﬁge”%es%;@ed in

I ressure resid
‘"@ri"&%{e ﬁ}gﬁﬁ 5F°d'ﬁﬂ?)"”8r¥"%~°1 ?t?te'aec{;eg 5%@@%)@5@“ and was used in
treqeidtep withoekarteer(durifieatidn8 to 1:6) as eluent. The
title conmpound was obtained (600 ng, 21 % as oil.
"H-NWVR (300 MHz, CI3CD): 1.80-1.94 (m 2H); 2.08-2.24

ExampleH)17. 3(R)#-(R#{[6-(2;26DBlublrg-2- S;ﬁ%ylgﬁ;gﬁ)(-t( Ld.ﬂ&bl%réhe:&ﬁaﬂnno} -1-
, m

hg&z4%ﬁ'gbﬂéﬁ¥dr§% 'ég?)?'?ﬁ%ll di ate 86.

6- (2, 2-Di fluoro-2-pheny et hoxy)g 4, 4- difkuor ohexanai 75

Obt ai ned from | nteerpegdia MXO/%O\Q/@ 7 mmol ) by

t he procedure descc{ gd in InternediFfate 17.
Purification by colum chromatography with silica gel

ebbltainﬁg fvdnt K hnt@ltn@(i!ate @96(‘0% /énﬁ %eﬁ‘aﬁ%ﬁ éy&lt_hS?\ﬂgaej.gﬁet r,épﬁcnbed in

title conpound as o
E@%ﬂ Pyrifigation lygco(l.mn qnqyma@gabh( with 3itida el Hzlutlr@H)nth methylene

ctBorib/rhéthanbiSmmohiam l%yEig rélifle f]f?bnﬁ‘@oét 0: 135—150‘20]&9%\/& (R)-4-(2-{16-

(%'&lﬂuoro% phen)%gthg)m-ti lﬂuorohexyl§ammo}-1-hydroxyethyl) 2-(hydroxymethyl)
pifeRpt @-12(626%. ef Lieldp O oit- phenyl et hoxy) - 4, 4-di f | uor ohe

%I QE@ @e% ﬁ’fﬁz KL 3L BN B A% -203 2 18 {Madid): 2.58-2.79 (m, 4H);
3 @t(*ad?ﬁeal Her 2ir); | hise (tnedi=as.e HEG 266). 448 Bs, 4H)68. 581000 (ngnﬁl_,) 469

n 2 th
(SSB)I énzo O‘j)%l #%Z 1% %ﬁﬁnﬁ*) %85¢£bg§b§'281"' SRy -8R (m, 1961).
pMSdeUHégdescrl bed in Intermediate 18. The title
compound was obtained (0.50 g, 83% as oil and was

used in the next step without further purification.
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-difiluoroacetate (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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Exanpl e 17.

(R -4-(2-([6-(2,2-D fluoro-2-phenyl et hoxy) -4, 4-di fl uor
ohexyl ] am no}-1- 15 hydroxyet hyl)-2-(

hydr oxynet hyl ) phenol OF F pi N\/ p F F Obtained
fromlInternediate 87 (0.5Q,9, 1.0 nmwol) by the
procedure described in 20 Exanple 1. Purification by
col um chromat ography with silica gel, eluting with

mirparigvashed with loeiné (X med ranalriea BO‘J)'T‘aH&' tHeRENARt feho988 under

00: 20 1 t0.150.20: 1
’e§ dfF?’E%%“BeoQ%BR'HWPE’%’H&R/‘JVG‘WEAEGP |(@grgo|98§®|afarmiqvopu and was
usegdm mwyekﬁsyé@wi&o@hmdhwmééwh) phenol (0.12 g, 26%

THEUAR Gl Bl SO, 38 (VTR o Sk’ 2 (use T 2 g, Jo71 i

2H5:15 (& J 37601 5(t Hz, J68. B Helz | H)2HB7- 71486, 6H JF_H=13- 3
H22H) 4.28 (bs, 4H); 455459(m1 4.69 (s,

2H) ; 78;d,J80Hz 1H); 6.95 (s, 7.05 (d,
|ngerg1eg|qtg 89H) Etiy] 32,2,7—dB‘mlo('qrp-{ﬂm)ethynﬁm()dwrbonéfﬁ%ylloxy} -3-phenyl

:Idf,bﬁagfgdl ate 88. Ethyl
- di f1 uor o- 3- hydr oxy- 3- phenyl propanoate 30 To a

sTﬂ aspiliono et Ipiermediate 6. 4 8. 78 gpmohdn mmmylﬁonnam.bqum was
addRbIr @@ycﬁ’dz‘af:l@%%ﬁ @&ﬁuﬁ'ﬂec)s-eﬁ@a F? Céluﬁ‘ ((?11 rﬁ?l) and carbon

gi mPn‘F{?s( he m xture was
ISYBRSSIRa Mk OZ8dnelt Hye nzxtbwemszrrgd umqrummmesmee &t at room

teﬁ‘iperaﬁ#elﬁfm ho%dsﬁmﬂldﬁt&ddﬁgn rﬁﬁﬁﬂ%&ﬁ& s aifdad If'ﬁaé %4, 280

condi tjons er cool

t he nme
9@8 F%fogﬁ EHRd gnges the ?ﬁm Sandionsiiosd howt ahd BRerinctes. The
satmrpbvas eliminatey mﬂewfedﬁéedlﬁégﬂﬁé erheZdriide was ?reét%g%tﬂtwater (200

der red ressure. The cru
§ fgéth“vp\efg é$'| 3%96"’*? H& mbt hidie gomfrinersorgaic jphase was
wmd\Mﬁtbrwde v x hOGD mu)ledr(ga (szﬂm mqa theOBdh%ﬂt @Nﬂ%&?‘%%der reduced
n ved under redug ressure.
PR, "B o £ GO Bt tbaran, WiGoshca ey cution Wil ety
amtaje/mﬁ@xanses(éumlpnrd tbexametto Sigﬁepawlthdﬂﬁlld compouhé& (6.8 8 76°/f as oil.

p‘WNKnRQ@éd ) A, I?M}iﬁpfgg'ﬁz 39971 @-38 éﬁ =7.1 iz, 2H),

587 fm ew;-@ﬁ(ﬁz Hy=B106HZ, 1H), 7.32284QmHEH). 1 H): 7. 37 7. 44
(m 5H). Internediate 89. Ethyl
1f| uor 0- 3-{] (et hyl t hi o) car bonot hi oyl ] oxy} - 3- phen
'";‘ﬁ""e Sah &by h%&@uem -tahenylaropanoaterredi at e 88 (6. 4

dro E&OI"OﬂM bf Irﬁbrﬁieﬂﬁfé“ﬁéfQD'Ba%qﬁmBl?% Bloxa \IIA@@? rﬂﬂ% weye added

O e e oG e B o S T
mixnjré wafh%al‘édxétui ReOashdet iferestmessire diedd h@ﬁﬁoﬁﬁg}e&%hng the
so?vent was rrgnqgcled 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, CI,CD): 1.26 (t. J=7.1 Hz, 3H); 3.38 (t, Jry=16.3 Hz, 2H); 4.24 (q,
J=7.1 Hz, 2H); 7.24-7.33 (m, 5H).

Intermediate 91. 2,2-Difluoro-3-phenylpropan-1-ol

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 room temperature for 2 hours. To the crude reaction was added water (1
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tenperature for 1 hour and 30 m nutes. Then, nethyl

i odi de was added (17.5 nL, 280 mmol) and the m xture
stirred under the sane conditions for 1 hour and 30

m nutes. The solvent was elimnated under reduced
pressure. The crude was trgated with water (200 15
m-) and extracted with ethyl acetate (3 x 100 niL).

The conbi ned organi ¢ phase was washed with brine (2 x

mll)Oﬂ\dmhg solvkmitetd (e ioe) redatedl fréssur) |TMS Adsidue VR RibsBIVEEH ethy

T e ——

Puifieatmh doy reohmracierombtography mith ilibe gelnauttn@ with9thy a¥&tafelithexane

rebyE WP 1819y L0adG % 57 (K 5H ) 4. 3 (a

JHANMRHQ0 MH; CL2D):61.877(bs dtH); 3.26 R H).7=116.55-412H), 12658t Ur.,=12.5
Hi"éH ﬂ77§6§ﬁ3§w 4 (m 5H). Intermediate 90. Ethyl
h

| uor enyl propanoate To a sol ution of
Interrredl ate 89 (8.0 g, 25 nmol) in dioxane (100 nlL)

invémedRtsies 6- @iﬂwym‘? Lﬂago 9$®T¥$MI 4th 5€mm| )

and tert-butyl peroxide
Pitpined fr@ablmrmeé@team 1936 @irfRS mimaly by zmmpeqchmne described in

|n(é8m£kﬁét5859 AddrfEateAdy BSlumh %r&%&g@gﬁqy"\ﬁﬁh @ﬁi@\bgldelw}%esmh n-

%Ffﬁd‘ ress Purificatio
h%‘ﬁ? ¥£P‘é§ﬂ#wwwﬁ nshexapetofd: 1)eaaM9 thefitigicompeunsy(0.53 g, 36%)
asglet at e/ n- hexane (1:8) gave the title conpound (2.2 g,

(FhEe8 g EAAT, ST 080 ahi b T .20
3.3, Je.Rl6.5 Pizl) 2H)7 3238-35B@n, 6H); 7528-7.4b (rhesHpedi at e

91. 2, 2-Di f | uor o- 3- phenyl propan-1-ol To a cool ed
sol ution of Intermediate 90 (2.2 g, 10.3 mol) in

Introredliats 96.3(R 51-3-104 2-Difaerd-Soptekiny prbpo kYT EE( (2L thyl-aH-
1§4beﬁ%° %—yllli‘ r#{)f.l Le was stirred at 5C for

es an @r’%ﬂure for 2 hours. To the
cPhtaiaed éa@tlh@ﬂne@steaﬂid(@cﬁvmﬂe% romol} And htprsenkhtd be (o 38 g, 1.52

Vent gel r The.r
mﬁﬁl) ?Sghgl profe ﬂreetrbﬁg{:nﬂeacgfelﬁte%%ﬁ% %? rﬂﬁlﬁe\%@ﬂegy column
chmmﬁoy,aplmewtﬂz siic® gelnglytingdvitheahgXdn@/8BY) acetatel (from 5:1 to 1:1) gave

th@‘ﬂﬂlé:@&ﬁﬁ@hgqb 305’ugg¢°jgsag,|| on by col um chromat ogr aphy
ing wWith ethyl acetate/n-hexane

a
1*%”%95\)@0‘% Mé'g’-t PtaPQ)c bahém(47)7%.58;1.67200, 458 1054 (s, 6H); 3.23 (t,
J218-8NNR 25093 Maz2 (H, 36D)3. s7ltE§J7=8(oh$z £
"% %2%932-8% Zﬂ gﬁP ﬁ;@( 121112')48 (szg 15140 (t, J=8.0 Hz,
"5 iz sM: 7 PAde 714 EdogT=egs Br @&y, 1H); 7.27-7.33
(n2,58H.di f | uor o- 3- phenyl propyl et her Cbtained from

te 91 (0.75 g, 4.36 mml) by the procedure
Jgég rﬁggg 10 Intermediate 69. Purification by

col umm chrormtography wth silica gel eluting with n-
Example 18. (R,S)-4-(2-{[6-(2,2-diﬂuoro-3-phenylpropoxy)hexyl]amino}-1-hydroxy

- ethyl)-2-(hydroxymethyl)phenol, hydrochloride

HO
z : OH
H
Ho 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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hexane/ ethyl acetate (from pure n-hexane tp 40: 1) gave
the title conpound (0.53 g, 36% as oil. '"H NWR (300
MHz, CI3CD): 1.40-1.52 (m 4H); 1.57-1.68 (m 2H);
1.83-1.94 (m 2H); 3.23 (t, JF_,..r-16.5 Hz, 2H);
3.39-3.53 (m 6H); 7.28-7.40 (m 5H). 15 Internediate

93. (R .
S)-3-[6-(2,2-Di fl uoro-3-phenyl propoxy) hexyl]-5-(2, 2-di
remetég unddd- reduébdhﬂésisnféd %hfbaﬁor)/ b} t&luﬁm%?&@étbgfi‘éﬁhyf\mﬁﬂ Silica gel

ate

<t felh e HegoTRelang Gom 1521 Ty e i Hidtenmeound (5
mdet%)idasad. i n | nt er medi at e 35 Purification by colum

SN 131514 00 1 ST g0 .

3?ﬂ {t éncdﬁ;‘&dﬂmd?l-‘()m 30350 (398H1), 54358db$ 8H) 6. R/RY, U300 HAAH); 6.93-

aH): 1.52-1.67 (m 4H): 1.54 (s,
H)zéalzg’?rgs(?#f&’m H) oH): 3.31-3.52 (m 7H): 3.87

M (U'*B4§7Hz 1 4. 84 (s, 2H); 5.40 (t, J=8.0 Hz,
(11 1); 6.82 (d,H?]:8.5 Hz, 1H); 7.01 (s, 1H); 7.12 (dd,
PJ1:8'5 @I—%I J2=1. 9t@Hz 11-1); 7.27-7.33 25 (m 5H). M
Jinaceyten mﬁﬁ neg.
'ER S)-4-(2-([6-(2, 2-difluoro-3- phenﬁl Iprogoxyl)hexyl]am
hyd t eno
A ir i e T S p———
mbyibe prepdicalttsy £y of He nﬁ@hoo@ VR KRB n thé af bpﬁ?‘?a?rﬁn?c(ylAmelhods .
8 on ent.r at ed SSP chloric acid
in P'?er ﬁ‘&? €5 ©f PRgiNg Mg ssh gﬁ'[]ﬁ”&"'ﬁaﬁ(s Z‘tﬁaiﬁ%'at'qm\@ltfstbwemr In
genmsal ﬁ& fonmfahoend atmp}ebarlé@ Byl Gﬁfi)rrﬁfy%ﬁﬂ thﬂraté?)“ﬁririglnﬁﬁ'ﬁtb %Qschcnatxon

thg% d|‘éﬁﬁr with lig %ﬁ,@? WZ\% ﬁntzlp'rdallldefgogde a@neiggallyoﬂgaq@then if

nqonesatry tsheplo@ttmmdhc( ito theg desi@UdforamiaBibh.. ' H NVR (300

MHz, CI3CD): 1.21-1.44 (m 4H); 1.48-1.68 (m 4H);
266276(m4|—|) 5 3.21 (t, JF_H16.5 Hz, 2H);
Feymulptionssof tpq},preqpq)t invgntid sulsahle &irpral Gdriiﬁls(rdt;onhgy be piésented as

dibfrete@infidsudh a%ebaﬁngﬂllesz, 'E%che?s o%%agetggaéﬂon?amng a predetermined
amount of the active ingredient; as a powder or granules; as a soiution or a suspension in
an aqueous liquid or a non-aqueous liquid; or as an oil- in-water liquid emulsion or a

water-in-oil liguid emulsion. The active ingredient may also be presented as a bolus,
electuary or paste.

A syrup formulation will generally consist of a suspension or solution of the compound or

salt in a liquid carrier for example, ethanol, peanut oil, olive oll, glycerine or water with
flavouring or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier routinely used
for preparing solid formulations may be used. Examples of such carriers include
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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M5 (M+): 437 Pharmaceutical Conpositions 10 The

phar maceuti cal formulati ons may conveniently be
presented in unit dosage formand nay be prepared by
any of the nethods well known in the art of pharnmacy.
Al'l methods include the siep of bringing the active
ingredient(s) into association with the carrier. In
general the formulations are prepared by uniformy and
intimately bringing into association 15 the active

| hor edi ent h liguid carriers or finely divided
Ms°8ﬁ’ § qacbz“?? P@Vi’emadgﬁyﬁ“%& iR @fuitalie maghiesa ayixture of the
pe\hdtpem gomhmwmk:@rtedl withQartiRétt RRA dientl Wié”ﬂéb%?é rﬂ% optionally be
s of the sent invention suita
éﬁ% a% Ay 3y erf°ﬁ%‘§at8%5?)ﬁ%§’éﬁ?\é@ glaw OUF@‘érp&QObrelease of the
actwletnsgredjemt tizegeinapsul es, cachets or tablets each
containing a predeterrri ned 20 anmount of the active

i ngredient; as a powder or granules; as a solution or
Vﬁ\esmgp@nmoatmms ingthe foomend a&absma,l ady futive EYAPSUELRAUSsuitable,

fdﬁ%%&‘{\_ﬂlle rt}JQlE)\P"ﬂﬁ S}Qremghtloﬂep c%‘%%rs in-q é\ggd& gglc%és?uied ,‘\)/\rg'ﬁe the
cormpositionds v@éh@fogg oha eoft galatinelvabsiie anyephaerhacigic E:arlﬁélr&*oﬁtmely

e g PRI f R iR E] B0 toha RS, B ot sveous

suspensi on-or 'sol ution
SHmE Lﬁeﬂu'l%%ﬁsr siligatesr oisc #ne ke, inesrpraateti jn apsdhg&latmelcapsﬂle ve

D8y ;bow@'r )t@rﬁbéé’l%n@ for WMl dé’H\l&ﬂ to the?er%Ltﬁ/e Ia%r%n gwi?ayg or exagnple

g Wiere the conpositi
bg Eﬂss?ted é[h?apﬁ?'\%? H%QRW'P@% oféq;raxargple igelatingnen blistessef fordRample

Ia‘m)mat@d enpmtmmfcﬂorior @heflﬁ ramHhate'r Bnﬁsmorbﬁor&’rﬁﬁaqnon{fg%mn

car magnesi um st earat e

C%{B?'Btau é"de @gg?fd"haé‘i*@aﬁ the gemaoungt of therinvantion asdka avitable
powdsr baee (cArrienblitandBYsuBR aSRERsO%r &Qﬁﬂr@@&?&tﬂe is preferred.
noul di ng, optionally with one or nobre accessor
i ngredi ents. Conpressed tablets may be prepared by

Eedmgapssieion g?rg]rlaiga nesyl gbﬁ@ﬁaw Eﬁfiﬂoﬁwgiﬂg%ggé;ﬁ ] o“\ﬁcfjf each
tHe ngvfjceaﬁy ath/F i ed;{:qrg 4“ 5 8 #gtive @g[gdméfs) may be presented

Wiﬂumrtlemamentm nert diluent, | ubr| cating, surface active

or dispersing agent. 79 Mulded tablets may be made

by nmoulding in a suitable machine a m xture of the
Paeiaainged thedampulatian rr[aysueesnmable/\lot hmwbsbrd:ehmltﬂ-dd&lé adlivery. in the

0 oat ed or
oAl il dGR oty chE R s ared B rgteetinwen. Dry
pwﬁrﬁmapeésjarpéh@am;sxﬁéd ritrethrdé gatpsy @) single &ds& 1Mb) multiple unit

dédeedri (B) mW abse ddVResOmMpoOsition is in the formof a
capsul e, any routine encapsulation is suitable, for

exanpl e using the aforementioned carriers in a hard
FeahiRdiés of hamiedthype, MMHE BodelRave been weighed by the manufacturer into

small containers, which are mostly hard gelatine capsules. A capsule has to be taken from

a separate box or container and inserted into a receptacie area of the inhaler. Next, the
capsule has to be opened or perforated with pins or cutting blades in order to allow 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, disassembling 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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conposition is in the formof a soft gelatine capsule
any pharmaceutical carrier routinely 10 used for
prepari ng dispersions or suspensions nay be

consi dered, for exanple aqueous guns, cellul oses,
silicates or oils, and areg ncorporated in a soft

gel atine capsule. Dry powder conpositions for topica
delivery to the lung by inhalation may, for exanple,
be presented in capsules and cartridges of for exanple

] r isters of .for exanple | am nated
C%Fé& ﬁdﬁ'ﬁ’ﬁ% rSf%}e,d%P He 8o F‘?n’ d gelating, sanskieg fori haiation pewders are
(#eoaratecimsggirsemaish.ie Udialedrining siRHER! (obRbERS wit

. | e.conmpound o e invention and a
oSt B reRBrefn e S ERRUAR bk Do peasap eyviuah taxreme
relatiye bumidity, which cused sagnadntdtian bt)ilﬁlﬂeritSrepér&f @Y p&ible iFddi&tion of
C [ ener a contai nh between 2g

R REldol 40f, TN B cBbee BBRR G rargpiba cepisin has
been eperrd (@cg-WNiels¢reetat: t1998. | ngredi ent (s) may be
presented 20 wi thout excipients. Packaging of the

formul ati on may be suitable for unit dose or
SaMeCAPTHRsiehaansi hawe ¢ magaziné tsom eviind individadl tapsukesan be

treRdferRe 19 a ré&@viﬁ@%?a"rﬂb@ﬁ gﬂgg?ﬁpﬁﬁ?ﬁrneén%ﬁ)ﬁ&toaﬁes place, as

metered |in use. P . ers are
dE?%‘S_%‘?e ey %2(93675-6%%' cgryipishalers)haye rayblind asagazink with
capbuld dhambbidithat cdR be Qﬁﬁ?;ﬁ/tgﬁe’ |ir(é3\}litr{7ﬂﬂ£talr cHRdfR fgre&’o'sgggs'ﬁhaegé (. g.

[ rs of the first , single doses have
W/é?@#é& B BQd ﬁ&?e?%‘?ﬁh%ﬁ) ey p@mppqgtge typRef multipletunit desesiphalers

tagethehwitt Blistep stalerd) hithdrlelh liMRed ARAEr BB unitiRBOHE B 31 2
en from a separate box or contalner and

L
d.}SnSES’iaa”f’mo a receptacle area of the inhaler. Next,
the 30 capsule has to be opened or perforated wth

' ' | ad [ | t of th

el inlerS BV bRy Gt prila o ol g eanient thas Gresulen:

lrﬂ)\glﬁcﬁe Aceass taihempewtiercs obtained bg ?Wrgﬁgttﬁ@cmv\ﬂﬁvelf :Eégtme blister
. 4l e t. forations by means o

f%léﬁrt ﬂlirﬁ%uféﬂgl off tﬁ% ?&é\(%l?f d‘?‘.ﬁ’fﬁ‘g” ?ﬁhs&?r HRSIS _usgé) %(:gt'ead of a disk, the

nUmBEN ¢ apens,can e inongrsee cbut tfssodoavérsent fo theepatie ATty @sbldde

ehip®) stiig) FRERIord 3B e iR bie/ ofter%%%sc’aebtlg)\gﬁrp %ﬁg’sﬁJFPg’?%‘%d doss

i nhal er 1's necessary for Insertlng an
SysigfaUndudinghihe fechaiaye usssiip srahenertitheastri and beercthé blister pockets.
and burdensone for sone patients. 80 O her drawbacks
M“ﬁ] t ed tr?the use of hard gel ati ne capsul es for
Refsa a1 HERBd centainePre-Meps e AUaMtitiescef theopovetga fanslation.

Thiey sdnsiseoflanerlivelf e dohRirdFBEA Hosdl heasuRdg Bﬁrf&@:heeﬁ& has to be
ertﬁd openi ng Oi $er foration after the capsules have

ORera é’)‘é SBES% Btr b mj'gql?,ertbgar@ﬂqlt@l&d@eﬁ gpaég[evrgolated individually
fromrthelbally of puwdenby viksrstrié BiggaRIMeM. \aRoSY ddsBARIUsHity priBiies
e%}gt) ;n&%&%bp'tex blnhal tion of §ﬁ$9§l e frasgrrents.

¢ DBBRY Ruiabls hicrbranes f. o ESDUREY P ara e do. o GBGRAITAREP
0424790 DB A238462 abe ER G_SEﬁ&lﬁ),edta(able chindsiﬁdesg.mpe?mtzg« GB

i [ ave, a azl ne _from

23@5%% almr?]g\lf@ Igg/ggfé‘)& gg@ hidtasic E{Hsr%%rgs (& "W §2106771), 2l 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
local or circumferential recess to displace a certain volume of powder from the container

to a delivery chamber or an air conduit e. g. EP 0505321, WO 92/04068 and WO
82/04928.
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10 transferred to a receiving chanber, in which
perforation and enptying takes place, as described in
WO 92/03175. Ot her capsul e i nhal ers have revol vi ng
magazi nes with capsule chanbers that can be brought
inline wth the air COﬂdellt for dose discharge (e. g.
W91/ 02558 and GB 2242134)". They conprise the type of
mul tiple unit dose inhalers together with blister

i nhal ers, which have a |imted nunber of unit doses in

R on a 15 di.sk. or on a strip. Blister inhalers
E‘?’g@‘f‘%bée g‘é 14 BPASYENS {sAne ohinsreaien concerms for eutdeise inheler devices.
Thépowdea frsmbiation ?ﬁ!ﬂb?&ﬁblt B6SES dtabid v e:% %iks 'tbﬁcause filing of
ReLd oratin
tr%%@% H%QS‘PXIP ups P c&\;m %glm%ay UF‘FerlﬂPFe'nﬁWé? ofthe force pf gravity.
Fer relopdedsingle dospa argl ronsitiysle umisdidsadrahﬂerﬁ thé 8dse hétBurdy accuracy
ﬁ%@ﬁ%ﬁ%ﬁ%ﬁﬁ S@ﬂ'gﬁgg{i E%meease L{faecgtllrs ugﬁisos% iRpalgrs on the
otber hand, Gineopfain 2 musim bighelewimbes obdaes fwereaditisdRsatdr f
hélHoiuﬁ’gsttB%rlfn@%od' &Qrﬂg erSystem including the

t echni que use ransport the stri p and open the
blister pockets Mul ti-dose inhalers do not contain

B@éa@:s%hgpﬁgto?vﬁpétl'éa |ﬁ ngjlti Egﬁ% Rodel C}ﬁgp nﬁ?lai{ﬁaroas ?he dose

They consist of a re trve arge con
mgguEingSadtyy ?W%ﬁi‘?ﬂ:ﬁ“ﬁ Iﬂ@sslh%landm@d toseopeasppng sysensoyf multi

O} oo oot Ee ot By M ety RSl Yo B3 S smoly
35%'%&3{% © ¢Pyy andditte e aggmeé%tgmd%@@alnﬁtééwmgrd@charge

prl nci pl es exi st i ncl udi ng rotatabl e nenbranes (e.
9715) .or. disks (e. g. GB 2041763; EP 0424790;
eaz&@ﬁo%pgkae %E’"E?@?az@éﬁ)eag? Biene4BFSaNE: YIoWR YRS inspraeficegthey
alEmoD46a2Oart GBnSMhA2 68T, Bachu¥®obRs Q%%)ﬂb@ﬁ& doses in multi-

t frust 0 all havin
bl S Bonfei e’ Buvolle Pervle o 1R a5 srErits A fetee
aggierneratiery meabisitaust be Imlmm'dhae andevieglRr clBaify orRsd PaRY must be
pé%sib%e%tﬁ&t a?ﬁétﬁg ?rl?eglieg ual ggﬁss\/l\le)mgﬁ? ciq?/%%? g%{'pe p';éagseéjggg {nlagl%rs
h@,\qesqugggblgdwropmamthMn 073 rm)aﬁelraffér mmpt'd%enbh@ﬁii.:&ibeﬁbf

d&éés @\ag S{eéﬁ\;\%kéglnzgﬁegg A ? C?O?1 &gsgx}gtg g%@g’e%i'%m multi dose

'nhélﬁfsdﬂhhd'%%alﬁ% deigreeatainersy gIel requireeneofs tb prevamtjdaig accumulation

aaveRmdre &p&t Mul ti dose inhal er devices. The powder
formul ati on has to exhibit good and stable flow
properties, because filling of the dose neasuring

Aﬁamfsorﬁ rapﬁlit‘dhdﬂs&ﬁrou%r ?pHNMeMﬁWéPérs ttﬁbecdn{HoEM&ﬁCo? th%fm\yéﬁﬁon can

F ded dos
b?rﬁ?“”ﬁ?eée ﬁﬁeﬁgﬁ% qn?éaeréaretgelgtp?@eﬁ%ggagﬁ;ag@y m¢gns of so-called

atacmsersmy wfﬂ&kﬁbdﬂnbh@d&&iahﬁédoﬁoﬁno@ﬂsﬂaaﬁe gb&ﬁeﬁx‘&& l%y r?t'dg%d
uﬁﬁaew ﬁrc?% ﬁ;e <o [t so?s{ %9 I ers on the

can co 17 RiSHR & 'SﬁgtésTh%ﬁ’é?@é&e efitaese
atomiseey is dﬁat theausellof pppelant gaseseanbel oompletelydRipeheddl with.
SL&\AQEm:sers are described, for example, in PCT Patent Application No. WO 91/14468

and International Patent Application No. WO 97/12687, reference here being made to the
contents thereof.

Spray compositions for topical delivery to the iung by inhalation may for example be
formulated as aqueous solutions or suspensions or as aerosols delivered from
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10 Because the inspiratory air streamin nulti-dose
devices is often straight across the dose neasuring
cavity, and because the massive and rigid dose
nmeasuri ng systens of nulti dose inhalers can not be
agitated by this inspiratofy air stream the powder
mass is sinply entrained Tromthe cavity and little
de- aggl oneration is obtai ned during discharge. 15

préssusiseriipatikk ysuch @B armiéteredideke tnﬁgléﬁwﬂ Rhd1GRIH a%ft‘?ble hqsueﬂed
rgg&faﬁts?‘re/ IHovvever [ ngg ctice, are not
P °1938! GoRRRstipng e itabig f°'B'é"taA§}@§ cgp be githen |agnsmmmeror a
SQMhod casegenerallwctdnlan thexetideMgeaRnt RPHREEL S@QB@?r%HQﬂtsgch as a
ﬂJopé‘ﬁal'B%'ﬂeor Igs of glhe H %onrdw ts and
SO o ome P Y S ROFRs SoaiR FNIBEMHRTRFRFPIR o maityresrtheregl, particutarly
hygraflunioatianés, ehg siichimodiuanoaéthbee, trﬁlihﬁ)‘ﬁcbfhlb%mémséngoéiﬁh||orotetra
ses in t ome nulti
B SRRe Gepng 3, Rl RRESdbe! 18, 1544 % p R o blopene
orcmixiuee thepsioh dGatberf diexide breotheresitabld gds mayraies beused &S HBpeliant.
has been taken (e. g. WD 97/000703). For such

sem -permanent nulti dose inhalers with disposable
Ther 25T ARBPeRion mayee mmm a0t may optpheNledvhtail atitional

[22310] |
e iaf IGIBNA T (8 o1 st o€ Lo drie o8 or ectin
Qfg%ﬁglg?’ﬁ thgol tﬁf@sﬁuﬁ% FBWEMQ wilbgerechity be satainedlini acanister
ahGRMhiBiuY Ll RG
e or 30 aﬁ“f?’éﬁwé’?ﬁﬂ UNABE b aE3) Bl Bk e an
cge‘l’é?rr%%‘fﬁw g MPUlPIEFSe subst ances can be spr ayed

under hi gh pressure so that a m st of inhalable
dvant age of these atom sers

MQ&\E{rﬂer}tse ﬁ:ﬁ 88 rgporbggblﬁs Iptighy degggl@g haverp eaatroliadmasticld size. The
op]nnnp'ep‘a'ﬁde Bizé I‘br ifHalabus htheBr&ihil ?)fs?enﬁj%ggé_ﬁ d%)élg Bleferably

2§ 3;%94]{? n PCT Patent Application
B SN naG e ahqve 2Pu Apgsnesally e Iakge WhEn 9ihalsRd6 Teach the
smﬂmmvs: T oluhievb Bieds pEARR sis tREparfrdl cﬁ'&ﬁesaéngé fnﬁPedtenWs

ositigns for topical delivery to
C%?égt’ﬁyggo gB‘fedé:}Yaﬁ?ﬁY tiggal means gg i migrenisation. The desired

fr aﬁl“’emg bs Bbpﬁratw?ouoby Sitl SRSy fdHSorQievity. ﬁt‘aepéﬁtﬁy Ihe particles will
béjs'%été(lﬁr( ed from82 pressurised packs, suc
ered dose i nhal er, with the use of a suitable
i quefied propell ant. Aerosol conpositions suitable

AR ROR AR5\ SUTBEDL O e e crrr
PQES§ ﬂovaammaaryuextMesaggmpmtmnemmacw T@Imprové tHé(HfﬁL@éHc? 8fdry
pd?»’dehb-’&ﬁﬁ&ﬁigptg ﬁ@% %@flggﬁﬁ% } Wl i %3@% eé,rgubsmall when

her eof
disgharged inie) F!}q rGeRicAtRSY traﬁeTthSr an Iakcmlerftlsud‘r mamattbeen@r glucose is

géﬂabfdﬂir e ?Fo?éd Q‘hefﬂaHF&feqﬁiet@'?qe ?%ﬁage%g\«/ﬁll thXalﬁL/ ‘b8’ mddh greater than

h '_\tj?etra yor oet hane
thginha fiéﬁﬁdﬁ:@ﬂ@ﬂhwml@ﬂmﬁes%‘f ingemtiort \When trieelxepiﬁent |€a=fchﬁe it will

tyslcaiy Ibé@rﬁenﬂéé“ﬁ:ﬂle& Wctorb! &eﬁ%l@stéﬂuﬁ léjag Crpgnoéwgrate

The aer osol

P ’5?%‘5'2%4 a?fﬁ?/" GB?‘PsﬁﬁféﬂﬂsyV"l:Qﬁneaa"M bgditied intgreanisters 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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10 formnul ation excipients well known in the art such

as surfactants eg oleic acid or lecithin and

cosol vens eg ethanol. Pressurised formulations wll

generally be retained in a canister (eg an alum nium

canister) closed with a vaj;ve (eg a netering val ve)

and fitted into an actuator provided with a

nout hpi ece. 15 Medi canents for adm nistration by
Typichladomtpositionefor nadal gremvaymw.ndeahﬁseohérmdnwﬁdvs k& irflafBon and

O B B St IO b o

ingrhivahiald suchiaswiater aptishatle iredoowinafiord witlh eoryentional éxgipiedts such as

g t [ l.air s._To .
bulff@rrs gr;n/t}é\m eﬂsl’%?%rﬁﬁty nl‘?ocffgﬁg gér{lﬁgn%qgctolsl&w rgg&@%gaggnts which
m@u:lte wmnﬁtgresdjbsemsahmmmr oduced may be size reduced by

conventional means eg by micronisation. The desired 20

fraction be separated out by air classification or
Typicaldergal mdéfaasawl formiglatinms cpmpese awdnventipsal agueous or non-

aq@é&ﬁ hicie) for e&ﬁr‘ﬂb@‘éﬂ ark JMtPBndREEN 5@;@%@%%@% tlla% ﬁ)rm of a

m croni sed powders is difficulf ause of
m%?ﬂ*eq PiastahPrichwr membeaner eme aggl oner ati on t endency.
To inprove the efficiency of dry 25 powder

tion articles should be |arge while in
P'F%r%%swawpbﬂfﬁ" s FR daage OET JeTRIPGele § RbiSt CaRsule or
métessali dendsol Josel 8¢ that the patiend maguainRiitéta snifidlagse. | act ose

or glucose is generally enployed. The particle size
of the excipient will usually be nmuch greater than

Edchedosadealretccomtainscsuitatny frvmt1higtot10e ug, raﬁﬁiﬁprféfeiaw%hi 9[lg to 50 ug
ient is lactose it wll typicall

e, exc
°fwt§s%9fﬂn'55§°°ﬁf %@tp%@f’%'@" preferably crystalli ne

aI pha | act ose rmnohydr ate. 30 Pressurized aerosol
05|t ner a be filled into canisters
TR b S oA WS S sdpirde B 7meye Adbuppaige ohes il of course,
va@athls @'herpartrmgar amve?tr'nalréxye bfeadmmtledtow thé s@bjfjtlt ahddr gr‘égtment,
: yor ocar ynmer as described in
a%bgﬁé@lﬂ%d' gl,sga Oﬁ’q'ngoéealtﬁ)t ed into an actuator
adapted for buccal delivery. 83 Typical conpositions

Tﬁéj ctnOé‘ﬁ@l‘ed‘ﬁﬁté MS\? ¥e ﬁrﬁ,nﬁfje‘?ez% P%é ERTACL R Q%dah séxgv 2l exhibit

alatron and non-pressu
thé @ﬁ‘ﬁifﬁ@l activtys Pr efﬂe"?hlia the aetive fingrediaritsiare@dmanistsred jpecesordwice a
ddyn an inert vehicle such as water optionally in
conbi nati on wi th conventional excipients such as
buffers, anti-mcrobials, tonicity nodi fying agents

Tlﬁlﬁbnvno%[fleﬁé théﬂ?ﬁérﬁﬂthﬁn @Sﬁﬁh‘aﬁy e gné@rymbr% C?ddmonal active

m ni st ered cal der mal
SRR bRER kot i be Ao in b egiment ol orHetapndisorders, such

aRDES ihibitbrsN E6HicoR 6188161 JetabsHiSoids é}{d/&éﬁmﬂoﬁn@?:& eam
ointrment, lotion or paste or are in the form a

medi cat ed pl aster, patch or nenbrane. 10
Examples of suitable PDE4 inhibitors that can be combined with 32-agonists are

denbufyliine, rolipram, cipamfylline, arofyliine, fitaminast, piclamitast, mesopram,
drotaverine hydrochloride, lirimiltast, roflumilast, cilomilast, 6-[2-(3,4-
Diethoxyphenyl)thiazol-4-yl]pyridine-2-carboxylic acid, (R)-(+)-4-[2-(3-Cyclopentyloxy-4-
methoxyphenyl)-2-phenylethyl}pyridine, N-(3,5-Dichloro-4-pyridinyl)-2-[1-(4-fiuorobenzyl)-
S-hydroxy-1H-indol-3-yl}-2-oxoacetamide, 9-(2-Fluorobenzyl)-N6-methyi-2-
(trifluoromethyl)adenine, N-(3,5-Dichloro-4-pyridinyl)-8-methoxyquinoiine-5-carboxamide,
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Preferably the conposition is in unit dosage form for
exanple a tablet, capsule or netered aerosol dose, so
that the patient nay adm nister a single dose. Each
dosage unit contains suitably from1l g to 100 g, and
preferably from5 g to 50 g 15 of a (32-agoni st
according to the invention. The anount of each active
which is required to achieve a therapeutic effect

NviB{Methyb#-oxo ehenyl-3v y-tetrahl;ldrbbﬁrdk&@ qukqhaqbaczbweep:ﬁ B&R)-

vilglifie 8calidh BlaB. 4 S Rparriios el bese S Puam B -6
isppropyieHaptring ydmghieritiec A{8; 7-Disthdxg- Zaﬁﬁb(lhy&bﬁirﬁéih)fl)"nﬁﬂhtﬁalen 1-
w(jj’ (@n*e't%‘i?eﬁl%l)? rd.%?yﬁ)-oﬁg et r{,g}ne‘iﬁg (alag?ﬂll%dey red

ctivit eaC|ve|n are
cmnrcmykmmcawwmeommethmxmeayl)oglayhexam -0, PRy ahd-49BS

oA IS s S e BB e B P e }-5 Rt 6 BB Respir
20 PR(Suppl. 451 cAlbst @85 Trant tmaf congephdsadianigd ihithe® PAFgatens UCh
aﬁﬁlcgﬁaﬁé nhlﬂBéfWVb@é@W@%ratn'dg?l(/i:eﬁ(ﬁ/%?Q anc lnl{ﬁ? goé,-ttﬁgéxg%

/or anticholinergics
aPMﬁ?tlﬂ"t"tk'f"é’etﬂ&Q03@&$113be conbi ned with 32-agonists are
30 denbufylline, rolipram cipanfylline, arofylline,
filam nast, piclamlast, nmesopram drotaverine
Exsrapiet af %'H?lei% corfieqstanpiisiand gluesichtinditsatbat cani Heaxonibired, with B2-

%or{é%% gr)% pﬁ‘%déw}]solontethtg%lP gnls? fne de)éameth % r’}i‘g%ﬂfﬁ geﬂazacort
hgeprador(q:@cqtaty tzyd[agor(lq; g;@qaroggmoyp dipyoplenate, hydrocortisone,
triFRiciRIoYE BBt Yhide alugaﬁélyr{eeéc@ n]?yﬁqu?ngﬁd M]chrf'tglone pivalate,

| 'uorobenz

ch di nyl)
n@tr}%p Jéy&lomeﬁg ma\e gaymel@smﬁm dipredane, hydrocortisone
aferoRate| mdm&mﬂaﬁ&‘ | JicidvReta®IrR Miprapichate, halometasone,

fI
"{é L" @HF %9’)3“%97W‘B'?‘ﬁ*?F‘a'leéUrﬁE‘lehW?@Rﬂ%Pfﬁﬁ@'SQIOIEQar b
fanmyiadaepncl&domde deprodone propionate, fluticasone propionate, halobe}as |

pN’B[o aMEIH% Eﬁgl%ﬁ%&gﬁ%zgea%ﬁeéﬁ%ne butyf"aeté E%E.oﬂgt% XJHI;S%Ildef 3

pieldhiggme, dexenethasand sodiurh dbosphate triamcinolone, betamethasone 17-

vﬁz::-l[a?éé g%ﬁ'eﬁ]ggé}fg Bgt)réﬁ?te %%ﬂ%"g?ﬁ %ﬁﬂylirocor{lsone chtrgteno)

h;qdrp@prtrsom: eochwn)suaqlr&tdo |p$e(dmgsdrooa goditirh yhospapfatdhalgBrodortisone

piblitale. ( 2- met hoxyet hyl ) pyri din-2(1 H)-one,
2- car bonet hoxy-4-cyano-4-(3 5

cycl opropyl net hoxy- 4-di fl uror omet hoxyphenyl ) cycl ohexan
o g Prisralneies) g eybingrestaee:
aganigts a eniog sal, oxikepipinisalls, fgPpdm 84Hs Spatlopiudaalts,
TR T U e T R e P
thi %@{ Jpretaxyla (3 phenakerydparonishicyani2 A 2idstane BB 3026 1 3.
Pﬂ:@nylethyl)-3-(9H-xanthen-Q-ylcarbonyloxy)-1-azoniabicyclo[z.2.2]octane salts, 2-oxo-
1,2,3,4-tetrahydroquinazoline-3-carboxylic acid endo-8-methyl-8-azabicyciof3.2.1joct-3-yi
ester salts (DAU-5884), 3-(4-Benzyipiperazin-1-yl)-1 -cyclobutyl-1-hydroxy-1-
phenylpropan-2-one (NPC-14695), N-[1-(6-Aminopyridin-Z-ylmethyl)piperidin-4-y|]—2(R)-
[3,3-difluoro-1(R)-cyclopentyi}-2-hydroxy-2-phenylacetamide (J-104135), 2(R)-
Cyclopentyl-z-hydroxy-N-[1-[4(S)-methylhexyl]piperidin-4-y(]-2-phenylacetamide (J-
106366), 2(R)-Cyclopentyl-2-hydroxy-N-[1 -(4-methyl-3-pentenyl)-4-piperidinyl}-2-
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Exanpl es of suitable corticosteroids and
gl ucocorticoids that can be conbined with t32-

' agoni sts are predni sol one, nethyl predni sol one,

dexanet hasone, nafl ocort, deflazacort, hal opredone
acet ate, budesoni de, becl gget hasone di propi onat e,
hydrocorti sone, triantinolone acetonide, fluocinolone
acetoni de, fluocinonide, clocortolone pivalate, 15
phengatatamide ¢hil 349128) 4 - [&¢2}|Ammmyl)plpe¢m1-ly$2m)€[3 3-

o B R 2 ¥ e R R P R -tz ms-
( ﬁ'Pb??@H%ﬁéMélpe“!rllh-é(%)yylfpﬁfbvllﬂammvl%twll}bmpamnﬂmethyll 3,3,3-

trlpgfﬁtp?o“p%l?\%nﬁdér (9@ yu CﬁT@eﬁﬂaQﬁq@b %yﬁ?clxg%é?hgnylacetlc acid 4-

cl cleson proopi

at e
W%Plﬂ%&%héﬂ*}%@p\rlbzramnyl CEE h@m 364@570p|ueaaoe333 Merck's
ohas, TRirRERhy@bRAPS Q@ﬁ;ﬁ\enﬁséemw@ hiA! Latag
f unisoli de rednlsone exanet hasone

%8@5%‘3{%83%3‘48”0@%8% ﬁd?@r@hea@p@n@ﬂwawme g frimethyl-3-

on&9- ﬁ@tﬁacyh&[@%b%ﬁmﬁané@uanﬁﬁmw Gith @RI ANRaS-
i.SO cetate drocorti Sone sodi um

B RRs C0 S AP G el S enss aersomia acd ester sals, ai
offtiyetn optinbilysia e fopt ebllhteﬁt'atemaés ExairehR8ombrsSthkir alaberd¥hers

oL A bR 3l e e ac

adriitionssalts. IAntang theusalts ahibedes| promides fibditesaid Methanesulphonates are
g# egpyrroniumsalts, trospiumsalts, revatropate,

espa ropate, 3-[2-Hydroxy-2, 2-bis(2-
t hi enyl ) acet oxy] - 1- ( 3- phenoxypropyl ) - 1- azoni abi cycl o[ 2

Trﬁeﬁceoﬁtltf?ﬂ ﬁﬁﬁe ﬁ@é Qﬁgﬂtxaﬁ f“ c:tg? bgﬁmeg&gj)resplratory diseases,

thera@é'ﬂﬁ s fé)btq@[\qdﬂatuz; agentsn%emmes to BawexeobeBi@ficial effect, for

t 0
el o7 ARG b SRR Y Lo e
P(llmggprg m;ase (COP
3- (4 Benzylplpera2|n 1-yl)-1-cycl obutyf-I-hydroxy-1-
he Ipr an-2-one (NPC- 14695),

’Rﬁ fcft 2 BAMPRURER Y the Pmklnyt!qaetqame) AZragenistipfrthelinyérition @RY the
P84 %mégtt l{%tiﬁbgé(e%ndﬁiﬁdhﬁa@mléﬂds Aafd¥ g.ﬁt@ﬁxr r?eré?&erHXy gget

%9'8!5{9% gether 'ﬂ%%‘&&? Rgamaqeutics) comrasiion exipldiffsrandr i di n
cordpositibreintehaey foaeeﬁa'ﬁéfb dim{ithndBus] B8hE8Rltant or sequential

%%1% Q¥C|O entg & roxy- N[ 1- (4- et hyl - 3-pentenyl) -

BiEpEn & '%e%’s” HERYPUEet ami de (J-1 04129),

1-[4-(2- Anlnoethyl)plperldln 1-yl]- 2(R) [ 3, 3-
“gée%l(‘%g{,{’%%‘g{?ggg%ﬁi‘}@ﬁ% ‘%‘”F‘KE% mmpéteretp aht th éaentleht?r:'?e 1or (\)/ery
cloggyioltioteeANarnasivily) 9rs qrawe dctneés@cmd tyd mémmltﬂrmbbﬂ?aﬂd]tﬁé other
(J‘@dr%{hggggyém tangtl'w]:r s%ef?’ar% ortner c':vr o aé"uvgg %’uk? Qg [n ken twice daily
alzc( Rp otj))ec (sd pm qdily ithgriatdeysargtinengd areedfittee t&(ineda-éaﬁdosmg
oéc%rr@& %@'s@ﬂa‘?étg[{%r%f%hn? ﬁ}bgasl&v)o a?é)%yenyreferasn AN StRﬁe 2&ives
W?ulé ﬁa éak(ez togpthes gt the same i cPrpfesaniy, akipistowe -z meré plefedably all
agives ﬁouuase auﬁtmét&xs AT aémﬂ:suP 2, 4) I nonane sal LS

7-(2 di phenyl pr opi onyl oxy 9-tri nmet hyl -
The active substance compositions according to the invention are preferably administered
in the form of compositions for inhalation delivered with the heip of inhalers, especially dry



oxa-9-azoniatricyclo[3.3.1.0*2, 4*) nonane salts,

7- hydroxy-7,9, 9-trinet hyl - 3- oxa- 9-

azoni atricycl o[ 3. 3. 1. 0*2, 4*] nonane

9-met hyl - 9H-f | uor ene- 9- carboxylic acid ester salts,

all 10 of themoptionally jn the formof their
racemates, their enantlonéWs their diastereoners and
m Xt ures thereof and optlonally in the formof their

p@tRr hGRHD ﬂbﬁé\}éryaﬁ%mé?fdnw&r‘ pafeh ral"i’:fj IgFaﬁ é;gﬂcact%htés possible.

H ﬁg i altfs chlorides, brom
Wt ﬁ@gfﬂaé a&"&ledaq@poalhmwmwesﬂse mietercedrappliatioroiosm,
esplecibifieinitie/@Bidp) Bf SRYruBRe lllfr@chléeréség‘& fbr tﬁégrgﬁmen%f asthma.
respiratory di seases, wherein the use
bronchodi | ati ng agents is expected to have a
beneficial effect, for exanple asthma, acute or
Agditiopal auitble satiers for formiiatipoe ntthe (actn@umoondaas&wwésem
inf&Ht ) ounds
BR8N e RunE AP Rorn S et B8 afd Praffiod AP RESH PO
Ediliep. Lipgincethipdliiamn HV'iktﬁ‘ISsPh“é@fP'Phlad%ﬁ 2080 dEhedfollowing non-limiting
exdimpRRaRstraeqk I %{"%
adm ni st er ed ?gaﬁﬂﬁélr@ p|hn il &%p[ﬁ’gﬁﬁ%ﬁ){?&@&?mm'
conposition or in different conp03|t|ons i ntended for
Foreyition Exarﬁplgul(bad)e@gp%ns@,gncom tant or sequenti al
adm nistration by the sanme or a different route. 25 It
is contenplated that all active agents woul d be
admntstered—at—the—sare—+{+re—or—very close in tine

Ingredientat i vel y, one or two|Aeicunés coul d be taken in
the nprning and the other| (s) later in the day. O in

Active Claeripos@nari o, one or 1yyqn ctives could be taken
twice daily and the othe once daily, either at

chfiecapme tinme as one of th ? tWI ce- a-day dosing 30
occurred, or separately gerably at | east two, and

of—the—actt+ves—woud-betaken

Sn(g ﬁ'r eterabty att
PUyRERErdet the sane time)2@®ferably, at |east two,

Wﬁwl ves—wauld be adm nistered
Mathylparabéni xt ure. The acti y0,1gubst ance conpositions

according to the invention are preferably adm ni stered

Gabulatedidugad or m of conposi tbgys for inhalation
delivered with the help of inhalers, especially dry 86

SEBNHSF o a{ LS, however, ot her formor parenterat
or'ogq%g p'° ation is pos 31 Here, the

Va iicatiun of —rmhated—cofpost+t+ons—erbedies—t-he-
%%‘Mred application forgl.O®specially in the therapy
i ' ses_or for the treatnent of

Flagirhga. 5 Addi tional sui t(gbjoe carriers for
formilations of the active conpounds of the present

jg,nventl on can be found in 8%' gton: The Science and

racti ce of Pharnmacy, 20t i ti on, Li ppi ncot t
WAE & WTKIns, PhiTa el pii T 2066—The
D¥'Y"| t‘?{g non-1initing 6.5t 100
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exanples illustrate representative pharmaceuti cal
conpositions of the invention. 10 Fornul ati on Exanpl e
1 (Oral suspension) |Ingredient Anbunt Active
Compound 3 ng Citric acid 0,5 g Sodiumchloride 2,0
g Methyl paraben 0,1 g Q.anul ated sugar 25 g
Sorbitol (70% sol uti on) 1187g Veegum K ,0 g Flavoring
0,02 g Dye 0,5 ng D stilled water g.s. to 100 nL 15
Féiiulation Exaraple 2THEAIERRe Sabddll fr 83| almifisugRRAFU! © T or

oral adm nistration I ngredi ent Anmount ctive
Conpound 1 ng Lactose 150 ng Magnesium stearate 3 ng

Covunarl o i i
Ferrat--orn—Banple—3—(Gelatincartridge for

Ingredientt i on) 5 I ngredi ent |Amaunit Active Conpound
(mcronized) 0 2 ng lactogse 25 ng Fornul ati on Exanpl e

Adtivé Boiipsuad | on for inhal ajitgagwi th a DPI) I ngredient
Amount  Active Conpound (1 croni zed) 15 ng Lactose

ng 10 Fornmulation B € 5 (Fornutatiom for—=a
L%&%g | ngr edi ent Arunt /@55\'719 Compound ( mi croni zed)

TO
Magne%ium stearate 3 mg

Formulation Example 3 (Gelatin cartridge for inhalation)

Ingredient Amount
Active Compound (micronized) 0,2 mg
Lactose 25 mg

Formulation Example 4 (Formulation for inhalation with a DPI)

Ingredient Amount
Active Compound (micronized) 15 mg
Lactose 3000 mg

Formulation Example 5 (Formutation for a MD!)

Ingredient Amount

Active Compound (micronized) 10g

1,1,1,2,3,3,3-heptafluoro-n-propane g.s. to 200 mi
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1,1,1,2,3,3,3-heptafl uoro-n-propane gq.s. to 200 ml 88
Bi ol ogi cal Assays The conpounds of this invention, and
their pharmaceutically-acceptable salts, exhibit
bi ol ogi cal activity and are useful for nedical
treatnment. The ability of conmpound to bind 5 to the
(3 adrenergic receptors, as well as its selectivity,
agoni st potency, and intrinsic activity can be
Biddogical tAssaysi usi ng Tests A to E below, or can be
denonstrated using other tests that are known in the
art. TEST A 10 Human Adrenergic 111 and 112 Receptor
Bi ndi ng Assays The study of binding to human
Tfé*‘d‘f%'?%’#gﬁ’sc”ﬁ%s gyanieem, F'&X,@BF eharmageutiseliyfancerteble saltsgexhibit
biclogTEEIfefivty aRE BRY @Hans fd?fnf‘éa%a?ﬁ’ea}‘trﬁ%;iﬂ nﬁigaﬁ@gbﬁanég}%o%nd to bind

t hey are overexpressed (Perkin
to{ba AdiseergitIpearioraras wellgsig/selettvity, rgopBtipaerthy Syrg/ imethdic

i ; . is/ ith 12.5nmV .
Vg, g s eh pEfe At AR AR el A e
othgy te FEEPNAN YRAM and different concentrations

of the test conpounds, in a final volunme of 250 pl,

in GFC Multiscreen 96 well plates (MI1lipore)
Tsehreated with + 0.3% 20 PEI. Non specific binding

was nmeasured in the presence of 1 pM propanol ol .

Himan Pavérefgic\BA Sandas2 ﬁ&éﬁt&éigaingtAgsggg tenperature and
bi ndi [

with gentle shaking. The ng rea ons were
termnated by filtration and washing wth 2.5 vol unes
of Tris/HCI 50mM pH=7.4. The affinity of each test

mem&irdmg_tt? ;aunnan taprteaérgwE;? ailate_tpgrréeerpqgs Rs géjfclﬂﬁeé‘gsing
, ifferent conc rations ran in duplicate.
oG it eny s e TR By RoHTs s Aremvereprassed Gk
Elmerng SAS. Exenplified conpounds of this invention
were found to have I C50 values less than 25 nM for R2
receptor and nore than 140 nMfor (31 receptor 30 TEST

B Human Adrenergic 133 Receptor Binding Assay 89
57388 SYRepsiPRTI(1BHeWalderlT DR -SNaE! fer B2 inlassay nsfet, I5mM

R Pty o e et o A
vatleseofi 250 Gil, iimGPCHAuIRerehDeansh diatdd (MtiSdHEPStetreated with + 0 3%
PEI. Non specific binding was measured in the presence of 1uM propanolol. incubation
was for 60 minutes at room temperature and with gentie shaking. The binding reactions
were terminated by filtration and washing with 2.5 volumes of Tris/HCI 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 ICso values less than 25 nM

for B2 receptor and more than 140 nM for 1 receptor

TESTB

Human Adrenergic B3 Receptor Binding Assay
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5 Cell. Signal, 1996, 8 (5), 355-364. The assay
procedure as detailed in the nentioned publication can

be sunmarized as follows: the SK-N-MC cell |ine
expresses both ill and 133 receptor and for that
reason, for selective binging to 133, nenbranes were

i ncubated with I nM 1251-CYP ((-)- 3-

[' 251] | odocyanopi ndol ol (Anmersham)) and 0. 3pM

CGP20712A (a 131 antagonist) in 50nmM 10 HEPES, 4nM

MyCl 2 and 0. 4% bovi ne serum al bum n, pH=7.5 (assay
Mg(iPrases pregared fram Humam SKdbMEereuratemonsslisfrom e Aresfican Type

B Sorere R ap a8 VTR e e RE Bt PR an
m?Wéfaé'Sﬁﬁ'leeéfe\ﬁéP@wmgctD@memdscesqmbemméx AurBH@nIFLH. Fishman,

cendgnag 108 glBe 38513k Ng reactions were term nated by
filtration through What man GF/ C nenbranes, prewet in

Toesaayy buotédure at déGiledin ItKQn&tBRécNBlﬁitho%‘l:ah BE 8P aFized as

fo-é%}%nwalé Weﬁh¥ %d %%f%éﬁ Haggﬁg r%ﬁgatq ;rrédn}or teh%tcpeagon, for

selegtivobioding ta §3, metnbranesiwere ihdubafedivigriam Fpaypresa. 20

(Badtahdbirideic? (a8 Ehart 7 By § B eto07GA Pagr;{;%ftg oniat) in BomM

HEBRE c4eM MQQi;nsmi @A%i bovide perunedliBumih GH-7vER(aues BUFES, and

I S$).0 S

O s e cob B ThE et P 1 B panayrasczsont
NesReEcifichimdingwascdsfined by t00aM didedoloiM fioosanies were ficabated 90
miatebB30°C W8T §{dkjngat i on of agoni st activity, onset and

of fset on electrically-stinmulated guinea- pig trachea

Preparation of isolated trachea strip 30 Adult, male

gui nea pigs (400-500g) were killed by a blow to the
Theebioding teactarissese tanmma'@dsbg lﬁgrtatlblaﬂwlrdugﬁ Wtﬁﬁﬁlaﬁ GREORBMmbranes,

oifiefin S e e AR ORBEL I hatstE e fietupe e

theageimesiwitht dveal eanhent 59 e Ts/HCLarkiethMIMJCTI, pH BRSand the

radiRhstivitP Tetalrad i fh@‘?iﬁlg\? Sref Ssected into rings

containing 3-4 cart ands and the rings opened
to formstrips by cuttlng through the cartilage on the
side opposite to the snooth nuscle band. A |ong,

Tomaffimty of bacraistasnmuhdrites réc@ptbmaé?@étériﬂn%%y%mg%@ te%gﬂalght
an

dlﬂgreﬁth{?)née rtaElJ:rP %R @upﬁjfﬁ% :]E@Ha ugﬁlvhe b aldfr:t@lgn%l% I@éar
regressigp uging SH§ Exgraplified cmmduhasfrbfethls erevehinwere fotin8 Vhave ICso

glm%gml {kooﬁ‘l,\pfé{%[éo atPl num el ectrodes were

positioned I'n h and in close proximty to
t he superfused tissue.

TESTC

Determination of agonist activity, onset and offset on electrically-stimulated guinea-
pig trachea

Preparation of isolated trachea strip

Adult, male guinea pigs (400-500g) were killed by a blow to the head with subsequent
exsanguinations, and tracheas were excised and placed in Krebs solution in a Petri dish.
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Ti ssues were then left for one hour to stabilize. 10
El ectrical -stinmulation Electrical stinmulation (Colenman
& Nials, 1989) was delivered as square wave pul ses of
10-second trains every 2 mnutes at a frequency of 5Hz
and. a duration of 0.1 nms. J,n each experinent, the

vol tage was chosen followi'ng construction of a
vol t age- dependent 15 response curve from 8-16 V and

Tisechdrerent gomeshuertaawwmdlsshlmm analy Elna ttwhourﬁéﬂ/g@:itlytfhehed with
| stabl ish a baseli ne,
BB L 23988 18 % GH04 AL ek 2SR 3 £ gaancs an
the TiDgp opérel telfomatstr&s Y] pumn?ithrdsuyh twe)bérﬂagb onTﬂhé%ldﬁ opposne to the
r ra
srﬁH@cﬁ rﬁdéélbgrgn?réknltosg %gg&g eﬁ%ﬁvas Caljta%gg t?) hg\ﬁ g{%eﬁ{ one end of the

t(lp;@:pr@&gmr@rmtcathg strdi9 §Yge, Bna:p aottoini loopsto e ethermanatfercanchoring

[ nt ir
Eirgg‘fe @ r%ﬁ O?Heﬁgsléerﬁé%bﬁ%% nc%nt lgih E%EM IHB%BE Elpolar platinum
elgetprsies weeripesitioged @tngrajuel \@thlami in tlose\priokimity yootbe atupeusbddissue.

Tisk¥es Wier® hentérefd ofdibi B tPdthbifiel ution at 37C. 25 Drug

preparation Stock drug solutions were prepared by
di ssol ving the conpounds in water. Stock sol utions
were then diluted in Krebs Henseleit solution to

Eleckipalrstimdiatiber ent concentrati on ranges per 30 each
conpound. 91 Determ nation of agonist activity

Agoni st activity was determ ned by sequentially
ncreasi ng concentrations of drug prepared

N T S R A R LU o
10&e@ﬂﬂhraﬁrﬁ$ﬁ)@@&&nh‘ﬂ%s Bt sRaguEneylofBME SUR RFSRH ofB. 1gws In each
ercengﬁ%evﬁ i nhI&@tl 0 over the electrically _-| n
oeﬁ‘ﬂeg P PEE I %‘ﬁ'&? costryelionioha velipge-dependent
resBommEr @@ 816 A gete%tuvysﬁ eu;ﬁsraémsmsé WithiAABAIsY & the
el (<SEARELEL Srbeilh b ToinE thdsfea P Gt simulatdifera 10

mitimumi ¢hd0 minutesa(dA paal&@%tmsssabracfaxm vaagé. T50 onset) is
defined as the tine spanning from drug agoni st
adm nistration to 50% attai nment the maxi mum response

Tat an E&'BSQ drug concentration. The tine to reach
t of action (Tm,) is defined as the tine

spanni ng from 15 drug agoni st adm nistration to

attai nment of a 100% of the maxi numresponse at an
TEQéQpen‘usion apparatus employed in these experiments has been described previousty
(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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concentration of drug. Determ nation of offset of
action 20 The tine to 50% offset of action is defined
as the tine elapsed fromthe end of drug

adm nistration to attai nment of 50% rel axation
recovery. In the same expeyiment, offset of action was

~al so expressed as the percentage of recovery reached

8h after drug admi nistration. 25 Exenplified conpounds
Defermination of agortistaactivitgat were tested in this assay show
EC50 values less than 10 nMw th nore than 500
mnutes as time to 50 %recovery. TEST D 30

H| st am.ne-i nduced bronchospasm in consci ous gui nea
AGORISt aghivity wag detegined By sequentially djﬂ'l!ﬁlm$lnmhesltlgesd)ncentratlons of drug

pepaRAUNMEe KsHsSollitiss ‘ahl\i’r?gd30 r‘ﬂlnq{e§tTHe| rﬁ%ﬁﬁg ‘ﬁ?ﬂ r?éeslqgnse was

t hem ne%qo)l to be dissol ved usi ng
MEASHIBY anghexPressed a5 rﬁ’équmagmém@hlbm pead tmg/els;tgmy-(moc@

céﬁtlﬁaﬁg}espaﬁ% Fbehe) \H—ﬂiﬂes' fB‘r tHe Fia'dl'elnsge 'bnlst(sgﬁeée i)écﬁ% sed in

Pﬁé’f“z ?u ? E{_‘Procedure ui nea- pi-gs

['Bpiea rﬁrﬁt'%ﬁqaﬁed(tﬂéﬁdﬁé? Péﬁ%swhl ition) BEGsi)nt ai ned
at a constant tenperature of 222 C, humdity 40-70%
with 10 cycles of roomair per hour. They were

DbiePM%%tﬁgn%th?&kR' ficial light in 12 hour cycles
rom . A mninmmof 5 days

TRe itk fRiea s 5O dﬁh@ét'd?@ctY%S(T %Eetpﬁfdgﬁl‘?eoa&' tH@ @gg’{ﬁ%@ing from

dosed with test ound ani mal's wer
d‘f'“sragﬁ@strﬁi‘mfgstﬁéfﬂw nf?ﬁ éﬂ@wpemtutmﬁaxnmumemme ahah EC§ drug
corickntration. Fi ve ani mal s per session were placed in a

nmet hacryl ate box (47x27x27 cm) which was connected to
an ul trasoni c nebuliser (Devilbiss Utraneb 2000,
Sonerset, PA, USA). The test conpounds

Tr(quqge gar,eg%mgxl@umsmf@):tmm(ﬁ' Rax0i6l UEﬁnedtasrthtuhy sﬁéﬂnﬂ@‘ﬂom

I ns bet ween O.
dr‘ﬂjg agﬂﬂs%ﬁ@st?aﬁﬁ %tagr{rme%ggpg%d/a; ?n{aé(greum wﬁwgrﬂggn ECso
C%Rﬂ:ﬁi“fﬁ @PP&@’P%n 250 gg/ i of histam ne were nebulized
during 30 s to induce a bronchospasm The aninals
wer e observed during 5 mnutes after histam ne

D@{% lﬂét&tnro%#f&'?oﬁgg. the time el apsed from

ratT ot o= Prr st bronchospasm was recorded. 25

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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Determ nation of activity, duration of action and
cal cul ations For each treatnent and dosage the
per cent age of delay of bronchospasm was cal cul at ed
using the follow ng fornul a: % del ay bronchospasm =
[(t"- t) / (tm - t)] X 1Q§, where tmax = 30 maxi mum
observation tine (5 mn), T=tine elapsed to first
bronchospasmin the animals of control group, and t'=
time elapsed to first bronchospasmin conpound-treated
animals. The EC50 was defined as the concentration
JTetbeempoangs and proBcté6 del ay of bronchospasm 93 An EC50
was cal cul ated for conpounds adm nistered 5 m nutes or
180 min before histam ne challenge and were naned
EC50 at 5 mn and EC50 at 180 m n, respectively.
Ths ipslicomRowids yvare gisselved ia slistilashwatem Somaces théet reedito bel disyolved
usinte1 0% dipatifiSE Glyd® 860. IFistdni ' i
r{e%? bj %’i%g ul g?r‘?'o B0, FistamibHchuh SupdlBf of STRAERE: 1 7250
angePEoved nigilledwalesng- acti ng. Exenplified conpounds of
this invention show | ong duration of action. 10 TEST
E Acetyl chol i ne-i nduced bronchoconstriction in guinea
ER coimounds and products 15 The test conpounds
'4§%%gﬂg§§g%%%m in distilled water. Sonme of them need
to be dissolved wusing a maximum of 10% pol yet hyl ene
gl ycol 300. Acetylcholine HCl was supplied by Sigma

Méle gdine@\pig6 2525-4508) diessslppid by Harahi(REthe@4rds). aRd maintaine)d ata

o ERe e Bl AR By AGPe MSP 5 Bt otrmpmeinisetiur

Thety were ijnm’asdtwime!rﬁf&iaﬁgm & 1 hati? 2ydies (Iﬂ'UEii 7 dr tofir o R
i 0 43 bRl B g anb S e

cqmiroghdsy iheyanimalsaverp figstedor 18 noursibefofe the d@ysBiment with water ad

livaGm! i mati zation period was left before animals were
dosed with test 25 conpounds. The animals were fasted
18 hours before the experinment with water ad [Iibitum
GQui nea pigs were exposed to an aerosol of a test

Fienapoals penseseivhiwere pladétbin @ MEhaS LR bowed BoBRITUN WHkh was

R UEasR SsbRe: i bthediEaies a5 sapersst, RioapeTre
tegifcogmoiends((ER2d8Hergl2egdhist) whi—atidinistarsa Byl vdsol dUriRy ab

sdcBRds B deRf htichs b%plnu . - i ebul i ser S,
connect e(f't‘o a met acemplr'ﬁ%nzj 130-(@9 “gﬁ'[h Bhher 3% 186'in after test
compounds administration, 250 pg/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'- 1) / (tmax - 1)] x 100, where t,,, =
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 animals.

The ECs, was defined as the concentration dose causing a 50 % delay of bronchospasm.
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(17x17x25 cm) where the animals were placed one per
session. Every guinea pig renmained in the box for a
total of 10 minutes. Aerosols were generated at 0 and
5 mnutes during 60 seconds each one (approximtely 5
mL of sol ution was nebullsgd) 5 Aeroso

concentrations between 0.ZI°and 300 pg/ M of the
conmpounds were adm nistered. The bronchoprotective

Arﬁé(ﬁﬁ Was &fcuhﬁfoﬁﬁ%ﬂﬁ&@a%ﬁﬁte?%@é iRl 9:1%0 E-%glgefgrre
ty. f hour s St-dose wt med
riBg HhalfR0E A TS BATSSHE Goo Gh MUt B Pl E5CmPetsspentively.

cal cul ations 10 The gui nea pigs were anesthetized with
an intranmuscul ar injection of ketam ne (43.75 ny/kg),

T e O BRIV ki BB o

mlghﬂve@pmmpuzds exfivitingd lrane ECebi mlnbEICgaf 80t thia Uelmk1 Qfagere
colBilEred I8Hg-adtiHgu! ar vein was isolated and cannul at ed
wi th a pol yethyl ene cat heter (Portex Ld.) to allow an
i ntravenous bol us of acetylcoline (10 and 30 pg/kg iv)
at 4-min intervals. The carotid 15 artery was
Exeanpliiécatamapotunds bitthis ivesitbnsheadergedurgtioniseasished by a
Bentl ey Tracer transducer. The trachea was dissected
and cannul ated with a teflon tube and connected at a
%neum)t achograph Fl eisch for measuring the airflow
T was ventilated using an Ugo Basile punp, wth

rate of 60 breaths/mn. The

adesyiRhiife: Biongd BrontBaPinsduiorncioss Bbc n an

esophageal cannul a (Venocat h-14, 20 Veni systens)

connected to Cel esco transducer. Once the cannul ati ons
Te&EESM s ah&8rqauctimed pul nonary neasur enent conput er

program enabl € € col lection of pulnonary val ues.

The basel i ne values were within the range of 0.3-0.9

nm./ cm H2O for conpliance and within the range of
T testCorpoundn Wi /dissolped insiistitediwéter. Somedf thesi Sdeané Be dissolved

Q j ect. o nhal e
e e B B ARle el S A BB HoL PP EaCRRiea by
S'ﬂﬁ'é (eadsrA 882f) @D disseivasi ingaline30lutionf i nhi bition of
bronchoconstriction (EC50) induced by acetyl choline
at 30 pg/kg iv Determnation of duration of action 30
i.5 ounds of this invention show | ong
E ﬁH‘EHaﬁ Sgedly ion. 95 CLAIMS 1. A conpound of
formula (1): RB RR OHF F F F

Male guinga-pigs (450-600g) were supplied by Harlan (Netherlands), and maintained at a
constant temperature of 22+2 °C, humidity 40-70% with 10 cycles of room air per hour.
They were illuminated with artificial light in 12 hour cycles (from 7h am to 7h pm). A
minimum of 5 days acclimatization period was left before animals were dosed with test

compounds. The animals were fasted 18 hours before the experiment with water ad
libitum.

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 nebuiliser at 3 L/minute. This nebuliser was connected to a methacrylate box
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R O nmpqgr SRa 5 HO (~) wherein: R is a
group selected from-CH2CH, -NHC(O H and R2 is a
hydrogen atom or 10 R together with R2 formthe
group -NHC(O -CH=CH wherein the nitrogen atomis
bound to the carbon atomig) the phenyl ring holding R
and the carbon atomis bound to the carbon atomin
the phenyl ring holding R2 R3 is selected from

(1T tHQg em) aherelthd Qﬂﬁﬁlsahér‘g’éla@éd & §e§s¢dhre g\,&? duln8Tpig
ant ol no,

regae Me%%i%?afmebw CRES N paIvars ooherales 2 B age aanutes

dirirgr0hsedonug aackabraTtapphoXIntgel 5 MLOsTBoRsh Was ASBUYAd).
gr oups R5 is a Cl.4al kyl group or C3.8 cycl oal kyI

R6 is independently sel ect ed from hydr ogen at ons and
Cl. 4al kyl groups P and are i ndependently 0, 1,
Agrosgl ceﬂcwtfa*ﬂﬁrﬁrbétv@earoe amﬂjwdrmmfmw @mpbunds wereZdmirlstered.

The b@n&aopﬂoté’c&nv@ eMécttJ"ofttQﬁ cBPYiRR vetd @aiuatéd orle‘;ﬁo%g ﬂglgnty four

he sum n+mtp+g+r+s 1s 7, 3, 9,
h‘l‘f}'s Pisf‘d°i%w6'i’ai’3’medt%8%m5&ﬁni\ +sis 2, 3,.4, 5 or 6 25
or a pharnmaceutically-acceptable salt, solvate or
stereoi somer thereof. 2. A conpound according to

Dlefnbilordl Bl orbielifATre Ry Qb MbARd [ 15 1.~ 30 3. A
conpound acc the sum mtr is
The g&ﬁea ﬂgs %@%&H%eﬁ%tﬂraﬂ'lﬁl&rﬂ@c YinjB&t
ke SR ol B e n B B il e
'e"% @etkg). @pd aﬁ%P’?m%'@jﬁWé fm/ﬁa)mt atvelugieref f im/kg.
Aﬁerrthq smrgreau ﬁe das 3hwed4a 2f3 cnf\rrﬁdm@muiafén %@ﬁ-@fr@cﬁ § ﬁwa@é‘yrhe
ced ing. ¢ ‘a{ V\/g q an | nteger sel ect ea rom
L@ a[ yein yas iso ed and cannulated wnth a polyethyléne catheter (Portex Ld.) to allow
an intravenous bolus of acetylcoiine (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 cannuifated with a teflon tube and connected
at a pneumotachograph Fleisch for measuring the airflow. Animal was ventilated using an
Ugo Basile pump, with a volume of 10 ml/kg at a rate of 60 breaths/min. The
transpulmonary pressure was measured with an esophageal cannuta (Venocath-14,
Venisystems) connected to Celesco transducer. Once the cannulations were completed a
Mumed pulmonary measurement computer program enabled the collection of pulmonary
values. The baseline values were within the range of 0.3-0.9 mL/cm H.0 for compliance

and within the range of 0.1-0.199 cm H,O/mL per second for lung resistance (R)).

The bronchocoprotective effect of inhaled compounds was determined with the

concentration of the test 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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10 7. A conpound according to any preceding claim
wherein the sumn+p is 4, 5 or 6. 8. A conpound
according to any preceding claimwherein the sum g+s
is 1 2, 3 or 4. 9. A conpound according to any
precedi ng cl ai mwherein Is a hydrogen atom an 15
hal ogen atom or a nethyl group. 10. A conpound
according to claim9 wherein R3 is a chlorine or
cidimeri ne atom 11. A conpound according to claim9
wherein R3 is a nethyl group. 20 12. A conpound
according to any preceding claimwherein R" is a
1W§B’nmﬁd gtfefula i3. A corrpound accordi ng to anyone of
clainms 1-11 wherein R4 is a chlorine atom 25 14. A
conmpound according to any preceding claimwherein m
and s are equal to O, r and q are equal to 1, the gum
of n and §2|sc9|qual to 6 and R5 and R6 are bot

hydr ggen @t ons]” ‘154 A chpobind sel ect eff f1,b pup
cong’ N @] .
S)-4-(2 , 2-Di fltu -4t | but 0Ry) REXYF] am nd -
1- hydr gk -2- (hydroxynet hyl ) phenol (R

S) - Hq 2- ( - Di f | uor ogR- phenyl et hoxy) hexyi ] am no} -

1- hydroxy-ethyl)-2- (hydroxynethyl)phenol (R

S) 4-(2-{[4,4-D fl uoro-6-(4-phenyl but oxy) hexyl ] am no} -
Aad@rdr oxy- et hyI) 2- 35 (hydroxynet hyl)phenol 97 (R

fz 4-(2-{[6-(4, 4-D fl uoro-4-phenyl but oxy) hexyl ] am no} -
MQTQWS@?%W from ~CHQ W r-d¥dGi@ithend phenol (R,

. Di f | uor o- 2- phenyl et hoxy) hexyl ] am no} -
ﬁ)zh I&o;&d-egtq&%r%-% hydr oxyqui nolin-2(1 H-one 5 (R

8§ 1098[*@! w{d@R rm i grpumrl&H Z{OBCheChy Wphreinthe eitragendthms
4%@ 3% LarbBry Kok e Prenyi 7ind RYIEMGR TRk the dPEMm is bound
R)to the;qagronzatam iy the gheryl tngheiding Bt hoxy) hexyl j ami no} - 1- h

.wrsogae-aégwto}& rﬁrgr é‘!?fsda’nﬁ RSB&E t'g?rﬁ*&‘?egal f%lﬁctgd from ~SO-R®, -SO,-
5- Fi etn‘t-g%pdw@- (I&jli I])(giantomo gmalkyl Ci4alkoxy and -SO,NR°R®

M wwhg@w&ﬂ%y%ﬁbm&bm@,%wué@ groups
Skl

1] ‘Ppm.ﬁ“‘d @Dﬁhéh‘}#@h‘@?éwhexyl ] ami no} - 1- hydr oxy- et hyl

o)R® f
)R Zs mBé.Z(;SgnQéMPQ%@é{_égrﬁgmd%@/? %Bms ang (% r,alk | tuﬁoxyj hexy

~|f} amﬁ@)arqmﬁgmgwqm 2.30r4

e mand s are independently 0, 1,2 0r 3
erisQ,1or2
with the provisos that:
¢ atleastone of mandrisnot0
o the sum n+m+p+q+r+sis 7, 8, 9, 10, 11, 12 or 13
e thesumg+r+sis 2, 3,4,50r6

or a pharmaceutically-acceptable salt, solvate or stereoisomer thereof.
2. A compound according to claim 1 wherein at least one of mand ris 1.

3. A compound according to claim 2 wherein the sum m+r is 1.
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2- (hydroxynet hyl) phenol 15 (R,
S)-N-[3-(1,1-Di fluoro-2-{[ 6-({2-hydroxy-2-[4-hydroxy-3

(hydr oxymet hyl ) phenyl ] et hyl } am no) hexyl ] oxy} et hyl ) phen

yl Jurea

3-13-(1, 1-di fl uor o- 2- {[ 6- (®2- hydr oxy- 2- [ 4- hydr oxy- 3- (h

ydroxynet hyl) phenyl]ethyl } am

no) hexyl ] oxy} et hyl ) phenyl ] i mi dazol i di ne- 2, 4-di one (R

S) - 4-%2-&;6’;10[,’2_, 2-di fluoro-2- f 3- met hoxyphenyl ) et hoxy] he
4,0y ParapRURe peeerding ta Anymesseding rlaim wherejnithe symee-mppyptrenis! 8, 9 or
18- ((1

R)-2-{[6-(2, 2-di fl uor o- 2- phenyl et hoxy) hexyl ] am no}-1-h
ydr oxyet hyl ) - 8- hydroxyqui nolin-2(1 H)-one 4-((1

SR c@npduad dcdairfiihg tr anyGprécbdinl @ith Wnbx/thb aumlghArg 1919} 3 dr
ydr oxy-et hyl)-2- (hydroxynet hyl ) phenol 25
(R S)-4-(2-{[6-(3,3-Difluoro-3-phenyl propoxy) hexyl ] am

6 rfoorpdupd mosaydieg hoydny-pRecetiing drain yurmeiditys ispReReder selected from 0

aﬁcﬁi -4-(2-{[6-(2,2-Di fl uoro-2-phenyl et hoxy) -4, 4-di f| uor
ohexyi ] am no}-1- hydroxyet hyl)-2-(hydroxynet hyl) phenol

(

R,
A (2 (2 i £l - 3-nk | hexyl 1 NOj
T it st S e PR ORR TP L ¥
hydrochl ori de and pharnaceuti cal | y-acceptable salts

8 M EorARduna bBSordiRg tEsy- r&%diné @Iairﬁmﬂ?f&iﬂﬁ% S%h‘igiﬁ 1. Ze30r 4.

conposition conprising a tnherapeu
amount of a conpound according to anyone of clains 1

9t R cdrhpdling aBed?ding fﬂa@fr@lﬂlréé(;egh?élaﬂ'ﬁ %Qk@fﬁ"ﬁlf gﬁ‘&&ﬁ:’ggﬁ atogn, an

h 7. The pharnmaceuti Ca osition o
19/ OhR MESWMHBIOLPi on further conprises a
therapeutically effective anount of one or nore other

erapeutic agents. 18 The pharnmaceutical
1@2%%%‘8‘?‘1”[‘% ﬁ°°z9? 06'%‘? i GaIn P ‘W?é%%g isyhehlesing&F flyarioe atrent i ¢
agent is a corticosteroid, an antichlolinergic agent,
r PDE4 . inhi bhitor 10 19. The. pharmaceuti cal
1@&%&2‘?%5[‘% ﬁc‘ﬁ’é‘g’(’ﬁ # ﬁ‘?gmtgd”%‘tffﬁ%ﬁé s methyli grauPt6 t o 18,
wherein the conposition is fornulated for
ol j . inhal ati.on., 20. A cogbi nation
R St A PBtPR el heiaf e s Bvorgpen stema
to 15 and one 15 or nore other therapeutic agents.
121a cob¥ouh@ 9Bl | cleajm 20 rein,ihe other
t he?oapelhlt ?c 5}5@&1 R’lrhs? 9%1"%%%13%%&1@?‘” " Qs ac forine atom.
14. A compound according to any preceding claim wherein m and s are equalto 0, randq
are equal to 1, the sum of n and p is equal to 6 and R’ and R® are both hydrogen atoms

15. A compound selected from the group consisting of:

(R, S)-4-(2-{[6—(2,2-Diﬂuoro-4-phenylbutoxy)hexyl]amino}-1 -hydroxy-ethyl)-2-
(hydroxymethyl)phenol
(R, S)-4-(2-{[6-(2,2-Diﬂuoro-2-phenylethoxy)hexyl]amino}-1-hydroxy-ethyl)-z-
(hydroxymethyl)phenol
(R, S)-4-(2-{[4,4-Diﬂuoro-6-(4-phenylbutoxy)hexyl]amino}-1-hydroxy-ethyl)-2—
(hydroxymethyl)phenol
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antichlolinergic agent, or a PDE4 inhibitor. 20 22. A
nmet hod of treating a disease or condition in a manmal
associated with 02 adrenergic receptor activity, the
nmet hod conprising administering to the mamal, a
therapeutically effectiveganount of a pharnmaceutica
conposition of clains 16 to 19. 23. The nethod of
claim 22 wherein the disease or condition is a

pul RS 4y 24698 ATluora:d-phénylTitexyRiIRmiA)- ChyirdRyZethyl)-2-
wherein the |,monary di sease i s asthma or chronic
obsﬁ?%%?VV@“&ﬂmﬁﬁﬂbry di sease. 25. The method of claim

22 \(R)EHR-{BHR, 2dDitens 2-phenyl e Bty el dnfinGie] -Rdr 646 -dthy 8-
t he grroy ?69 ?@2’5' sting of pre-termlabor, glauconsg,
neu1h ?89’?’@51 g 48%s, cardiac disorders, and

i nf I(Br8iat{R-¢i6-[2,2@iflubine 2(Bnietiel|zheaylyethoxg)hexyamripg - of

cl ai ich od further conprises
admhglarggérﬂi%yﬁ'gzg@y%ﬁﬁ%gﬁiﬂ“gﬁwI y effective anount of
one 4e(( 1 Ryed-§6-(2, rBifludrioc-pipsnytatroxpipext]aminoB33-h98roxysthyyhe

nmet | wherein the other therapeutic agent
i's g&g{)rty{n%g@t)@eg‘lgld, an anticholinergic agent, or a

PDE4R S)2+(blydrokymetay!)-4+( trydioxy-2{4 mbchutetrafiurgo-6+{3-
tigw ' tor, the method 5
ac 'P\“bﬁﬂpreﬁo@)r%u;‘sﬁ]g?ﬁ]og&gi?tﬁiggn&eCep or, the metho

conprising sfti : adrenergic receptor with
a iGN S-EdDifluotr2-henyirtirumibexydlaminel-d mydeay-ethyl)-2-
any ¢y8roRyprehfféfhamide® 15

(R, S)-4-[2-({6-[2-(3-Bromophenyl)-2,2-difluoroethoxylhexyl}amino)-1-hydroxyethyl}-

2-(hydroxymethyl)phenol

(R, S)-N-[3-(1,1-Difluoro-2-{{6-({2-hydroxy-2-[4-hydroxy-3-
(hydroxymethyl)phenyllethyl}amino)hexylloxy}ethyl)phenyllurea
3-[3~(1,1~difluoro-2-{[6-({2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)
phenyllethyl}amino)hexyljoxy}ethyl)phenyllimidazolidine-2,4-dione

(R, S)-4-{2-({6-[2,2-difluoro-2-(3-methoxyphenyl)ethoxylhexyl}amino)-1-
hydroxyethyl}-2-(hydroxymethyl)phenol
5-((1R)-2{[6~(2,2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-
hydroxyquinolin-2(1H)-one
4-((1R)-2-{[4,4-Difluoro-6-(4-phenylbutoxy)hexy!lamino}- 1-hydroxy-ethyl)-2-
(hydroxymethyl)phenol

(R, S)-4-(2-{[6-(3,3-Difluoro-3-phenyipropoxy)hexyllamino}-1-hydroxy ethyl)-2-
(hydroxymethyl)phenol
(R)-4-(2-{[6-(2,2-Difluoro-2-phenylethoxy)-4,4-difluorohexyljamino}-1-
hydroxyethyl)-2-(hydroxymethyl)phenol

(R, S)-4-(2-{[6-(2,2-difluoro-3-phenylpropoxy)hexyllamino}-1-hydroxy ethyl)-2-
(hydroxymethyl)phenol, hydrochloride

and pharmaceutically-acceptable salts and solvates thereof.
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16. A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to anyone of claims 1 to 15 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 antichiolinergic 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 15 and one
or more other therapeutic agents.

21. The combination of claim 20 wherein the other therapeutic agent is a corticosteroid, an
anfichlolinergic agent, or a PDE4 inhibitor.

22. A method of treating a disease or condition in a mammal associated with 2
adrenergic receptor activity, the method comprising administering to the mammal, a
therapeutically effective amount of a pharmaceutical composition of claims 16 to 19.

23. The method of claim 22 wherein the disease or condition is a pulmonary disease.

24. The method of claim 23 wherein the pulmonary disease is asthma or chronic
obstructive pulmonary disease.

25. The method of claim 22 wherein the disease or condition is selected from the group

consisting of pre-term labor, glaucoma, neurological disorders, cardiac disorders, and
inflammation.

26. The method according to anyone of claims 22 to 25 which method further comprises
administering a therapeutically effective amount of one or more other therapeutic agents.
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27. The method of claim 26 wherein the other therapeutic agent is a corticosteroid, an
anticholinergic agent, or a PDE4 inhibitor.

28. A method of modulating the activity of a 32 adrenergic receptor, the method

comprising stimulating a 32 adrenergic receptor with a modulatory amount of a compound
as described in anyone of claims 1 to 15.



