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WO 2004/ 106279 PCT/ US2004/ 016602 Crystalline Form of
(32 Adrenergi c Receptor Agonist 10 Field of the

wo pwenvd2on 15 The invention is directed to a (BRI/US2004/016602
adrenergic receptor agonist in crystalline salt form
The invention is also directed to pharnmaceutica
conpositions conprising the crystalline agent,
formul ati ons contai ning the pharnaceutica
conposi tions, methods of wusing the crystalline agent
to treat diseases associated with R2 adrenergic
receptor activity, and processes useful for preparing
such a crystalline conpound. 20 Background of the
I nvention R2 Adrenergic receptor agonists are

recogni zed ective u for t

pul nonary d¢ Q’eigzg]{ége E g@ 2 %{ﬁwggﬁgecg Rf Ohist °
obstructive pul nonary di sease (including chronic
bronchitis and enphysena). (32 Adrenergi c receptor
agoni sts are also 25 useful for treating pre-term

| abor, and are potentially useful for treating
neurol ogi cal disorders and cardi ac di sorders.
Commonly assigned U.S. Patent No. 6,576,793 B

di scl oses the novel conmpound N-{2-[4-((R)-2-hydroxy-2
phenyl et hyl am no) phenyl]ethyl } -(R)-2-hydroxy-2-(3

- for mam do- 4- hydroxyphenyl )ethylamne, OHH N HON
NHCHO H OH 30 1 WO 208431888y fhvB&idn/S2004/ 016602 as a
potent P2 adrenergic receptor agonist. Conmpound 1 is
al t eTlmilﬂvmiqn is directehtved Jadrereegic cehaepﬁoc agoniﬁirimsrystalline salt

fog.!-ﬁ[e 3,4“)],1|[e ,(é%\f%; lé;ﬁy ag %%@W[tg) BP‘{'WTa]cgéPﬁE% Iglcysmons comprising the
§t51¥1kle g%éﬂf i[%ﬂﬁ%lgp&ﬁyéohta Iﬁf’é R Phdfnackfiddl cdnpositions, methods of

ornan1 - a-
udink ﬂibhf}(s&ﬂilnefagéﬁmyreahhmkéswsidciﬁﬁ with B, adrenergic receptor activity,
phenet hyl ] am no] net hyl benzyl alcoho
angl I REgssestipaiub Loy PeerpriRsuch-a S taliipe oompouydy-
(2R) - 2- hydr oxy- 2- phenyl et hyl ] am no] phenyl ] et hyl ]
am no] ethyl]phenyl] -formanide. Active agents for
the treatment of pul Bavkaronndiof @Rsasersion advant ageously
adm ni stered by inhalation. Preparation of
f or nfid Adicpergicf tseepieiraganisisazg teepgbized asiealeativeodrugs for the treatment

of pulmonary diseases such as asthma and chronic obstructive pulmonary disease

(including chronic bronchitis and emphysema). B, Adrenergic receptor agonists are also
useful for treating pre-term labor, and are potentially useful for treating neurological
disorders and cardiac disorders. Commonly assigned U.S. Patent No. 6,576,793 B1
discloses the novel compound N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl }-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine,
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typically relies on the existence of a crystalline
formof the active agent, or of a crystalline 10 form

w@booa/1m229 maceutical ly acceptabl e salt of the BCT/USH04/016602
agent, having SU|tabIe phyS|caI and chem ca

o PRSP Bl AR S MRS 1041l o oy
chelﬁifcalhﬁn[b@W[Wﬁllﬁ}(tﬂﬁdﬁ))@mnﬁﬁw[((ﬁkb-}l IStaRye- Thus it
woul d be desirable to provide a crystalline form of
p @n#ﬁshmmn@h)h@fylkt@é]ammq}ethﬁbé hyéraxyplenyt] dotneamidedi-R)-3-
t f el dt t
OO P - - Sy ear b NG apIRGent | on The
PR SN g By 20
[[éIR])ﬂ-h}'dro({R)Z-plﬁnyiyﬂhlyljxmtrﬁillﬂfényh]ﬂhﬁl?a?fhﬁio}eﬂiyl]phenyl]-formanude
hydr heny yl ami ne ngnohydr ochl ori de.
cr ysg‘é%/ f') Hgﬁ&ream% of elmonaty ¢seases are ﬁ%\@anusly

a@%&?@@ 8? Fl?{a?a?ﬁ)ﬁr gfe%%ati%n XF f(ﬁ}ﬁu? Q%g E‘ordadfn %%o%rby inhalation

erent scanni ng or I metr

tyipidatiprelits opelkd é}dﬁélmé)of @l c@stalhm&foﬁﬁfof M&FV& Gdr SRR CPystalline
spectrqoscopy (N and by el enental anal ysis. The

f%mfmaeememawab aggentable Saliopfbeietive agens, futablg physical
o Blon N, FRE S U 50 m B Bt

b irg\blatleh atpicatly st Bé h()h—hzg}dsdoplc%dttﬁ&hﬁﬂ& |stéb§:t 3[%@ it3%ould be

eI evat ed tenperatures i nvention al so provid

desvrablede Bravidess cryginlbise iﬁtrnwfssomwnd diomgf a kalt thereof that is stable
W&Xg&e %t?e:ﬁl i:rdc?o @}%%’:5? §£f1§\9%g(f #éfrg)reyatq;ﬁ émgl relative humidity.

phar maceut i cal conposi tions include fornul ati ons that
are specifically prepared for adm nistration by

i nﬁgl ation. Furt her, &nm_mﬁﬂlQMW des I
30
o OB 1 R BV 8o R B S B don

Iaelethyan Byl Tyl l?@-ﬁdﬂo OBRh _such
pcogrit()el nat |lon)si)(131 ;%\yz}ég /1 278@(@?’/ USZ%%iAf/ %116602 In

h:aiai@mqusé)@ﬁe/&amm@ innohydraclilonideord eiysedline mmtdhgdroohlonde salt of

KE TR e T R
sc‘ahﬁﬁ§§ﬁor1ﬁ1'éﬁ9 (DS8),3sk4HER sﬁé"ctrﬁmo ?'(I‘RQ OpR{daY frfagff@uc resonance

pul nbnary di sease, pre-term I ab neur ol ogi cal
snstp@@acolmr (I\TMR(),amldllacﬁldnamaldaalysmr inflammation) in a

rmrrm , d, smgSadmnlsterln to the
manmm emgn %EF%S‘&E ap Ptc%?ﬁ%’@flll\)@sé’ﬁ% 0 bgygeither
NSty o SRR AV
pﬂxd)ds ai i glerdlatiyeduaddity; nad Itcobb thérrﬁal]:yfmaﬂﬂ@ ewlwa&idl t¥mperatures.
of, t he nonohydrochl oride salt o

effective anount
conp@mﬂ}@l Hoggdsorapvides phagneceyticatspmpesitians qonarispiathe c

monohydrochloride salt of compound 1 and a pharmaceutically acceptable carrier. The

pharmaceutical compositions include formulations that are specifically prepared for
administration by inhalation. Further, the invention provides combinations comprising
the monohydrochloride salt of compound 1 and one or more other therapeutic agents and

pharmaceutical compositions comprising such combinations.
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agents. 10 The invention further provides the

nmonohydrochl ori de salt of conpound 1 for use in
wore@itaed279 her apy, as well as the use of the  PCT/US2004/016602

nDnohydrochIoride salt of conpound 1 or of a

phar L Lon_conpr Si t . .

Fonon it egpe-h IR IR bt b B 4 el feping a discase or

cEﬁ&ﬁﬁ&ﬂﬁisHél@te@leﬁl E%&@E%@Fec%ﬁbr Ed'tﬁ)ﬁsr'(é‘g & ﬂhﬁ)ﬁﬁ@f‘-’dlﬁﬁse such

condition associated wit adrenergic recept
aggsthma py chiranig ofvatmmaive pancmarx/éxseaachtrerwrralsbmc f nemlbk)glcal

i nv ntlon Vi Qr.ocess for prepap
PR PR oo pa BeRorttnb Mol B st cpmprising
&4
SO RS oAl e
m@l@hycﬁeﬁgldudnqalt&f (cBmpbumdrhnThiindention also provides a method of
dr oxyphenyl ) et hyl am ne in_a polar solvent, to forma

f= tpaept SOpRRsadminisierig atymiration of 2parrsaticdhy effestiygamount
of ﬁéor Irg)'hg)@roplﬁbi’iﬁg Qaégaﬂégﬁrg)%gﬁd FR0LARP %t{l]t}n%%l %}o%g gther therapeutic

e’1ons per ound
agemtond sol ution, from which the nonoHC salt is forned
by cr stallization. Alternative methods of formng the

pres ¢ InvsAkeaCfurthsr proyidss meéaonq@mw@l@adagalmﬁnmnmuad 1 for use

PR Gu kel IR PSPPI Rl BHR5P s ma Lo ot
atpﬁamta@e@fc@pm@;msitnﬁl Wsﬁ@&he lofhytrSdhNdeaalt 6T EeMpound 1 in

powder diffraction pattern of
the-rhanuffactire Rf a mddwatmyfoz tremm@eydmdsy br eoriditoynpdssondted with B,
r oxy- - f or mam do- 4-
ﬁ?ﬂ%@&fﬁ%@ﬁ?@f né%? nohydrochloride. FIG 2
\?\E ?‘é"ﬁn t%&tﬁ@ﬂ a%PEdt afhe ?&%ﬁﬁbr@ﬂro@ﬁie? b Efﬂ%%syfo} ?ﬁggrrlrl]ﬁégﬂqe crystalline

positive scale 30 represents exo
rﬂmahydirbmiﬂor(d@watt«uﬁnbmpcmd 1,ebmpsisidg tiscsdms)ofalisdolving N-{2-[4-((R)-

t t t { d |
%zéh Ui R B g Pty Ao iOTBHEHFTS.
hgcglr %f he ly‘l%g{fﬁqfl Q;@]}ﬁ[ag s%a%&@f HT ﬁ%F Iél%luno% apd adding aqueous
hﬁdiﬁdlﬂd:@@é’cw cOHTT IO MO GRD. 9 Bed abdue d nhisis of tlibiidions per
the | nvention Vhen descri bing the conpounds
“@éf‘@flcfém ze}wg 1 3o Eprrre srs@ad slutione fiomywhich dhe mpRHCl salt is formed
el o AT AL 8 A BppCh B8P s

pelvidedtas udditomil aspectsaifelisinvention. amount sufficient to 5
ef fect treatnent when adm ni stered to a patient in

need of treatnent. The term"treatnent" as used herein
ondi tion in a patpoeeSpfolb R PRl TTE cut a1y
a huTaginvehticihis |1l|1h§§t1{dtéﬁ$y reference to the accompanying drawings.
FIG. 1 shows an x-ray powder diffraction pattern of N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl }-(R)-2-hydroxy-2-(3-formamido-4-

hydroxyphenyl)ethylamine monohydrochloride.

FIG. 2 shows a differential scanning calorimetry trace in which the positive scale
represents exothermic heat flow (bottom trace, left side scale) and thermogravirﬁetric
trace (top trace, right side scale) of N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl }-(R)-2-hydroxy-2-(3-formamido-4-

hydroxyphenyl)ethylamine monohydrochloride.
3
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(a) preventing the disease or nedical condition from
occurring, i.e., prophylactic treatnent of a patient;

waoghye2anel i orating the disease or medical coPdi/USING/016602
i.e., elimnating or causing regression of the

di sease or nedic eta?l%‘ﬁegér (0) %f (5] éﬂa h; (C)
suppressing the g—se-as—e—cn&?rle%—c%—mm ion, i.e.

s| oW/Réh d¥scritiihg Siid ddghgolieds, d@ﬁpémnmrahd alethdis ofi rtlssemsmtlon the
or nmedical condition in a patient; (d).alleviating

follm@nswrmsmze e Tolluning Seasings uniasHPOSTWES HEiGeh | n o
pat | é?”é’d Jta?r? eu‘g%hl as ctl% 2adui r lgqggh{a}n%ﬂ{lt sufficient to

ass dFerier gitc recep or - ac

effe@GlddBRsnt Hhen AiH@ASEred @ h Patichd i fed OO A@htniednS that are
acknow edged now, or that are found in the future, to
be é&lscﬁernaftmatmmth amseédnpmreéﬁre torthe érs@tmené@f # Jisegse or medical

h dise se st i ncl but . ar.e not. .. tQ,
coptifiie R B Such Gor BRg FEre Ay EalEh Wi iRfgbs
ast QiBsd driagddicss mﬁmmam &b&eﬁgel
(i ngclrlﬁﬁdl ?’S&Sﬁ%%?ig tlJronchrl t |é arc1d io enphysena) , e
wel | as memphylao‘gcuadttnwn‘soﬁajmﬁ@nhnd cardl ac d| sorders
02 rener :i‘éép‘%or activ d sa k t be
assdbl a & Proiing 5 it Spiicd cpReifioR e Efiphs o causing
872, 1263 gsgiﬂonsmﬁe bXeRS opfneaaaaﬂ &m%h%a 8&ntVO
99/ 30703 af% U S. Patent No. 5,290,815). Tt mist be
not €¢) t hatppressingsthel diseasetoe nE|de:al dionda;tqno ne.asldwingparagesting the

clalns the . 25 si ular forns "a", "an", ."one", and

"the" nayevelepmest 03 i @Feaﬁ%?remsﬂe@é@n%ﬂ%é%a pfient; or
contgnt %ﬁl@ﬁﬁﬁﬂ fﬂe %gﬁg/)ﬁ%s%fl?ﬁé' JhS8e or MHEJREEDABtion in a patient.
i nvention prOV| stall'ine

N-{ 2H{eftﬂ1fa(s8)‘dlaedw dr condit?on associated with B, adrenergic receptor activity”

phenyl et hyl am no) phenyl ] et hyl (R) - 2- hydr oxy-2- (3
1ndp¢ﬁ5@ﬂrﬁ1@gse@1atﬁ§/mﬁ9ﬁ@ﬁ9p§ ha pggﬁq%zvle ged now, or that are found

dro hI ori.d y
in FRRIEE S B° plabisfeaauh By S SRPASHTRRbL pvEy Bhet LB stes
1n@lﬁdé( blitate ﬁ@ﬁ/ﬁiﬁftedjt(f bfonchdcenstlidiRRdr padthd®ir disBadés,Rgch ¥asthma
hore diffraction peaks at 20 val ues sel ected from

antl hhrogmnhgtru@mlmlﬂmn@arﬁ flisewe (imolugingchoyyc bronghitigend
nggxyggo),zas z [ asnpe s loégaIS @rérs %miucagg 921@'63 erOSISSBZ Adrenergic

reRldraEiiAis alsd écggm 16 B AL AR wilt 014 Po8084 G40 278t No.

crystalline formis characterized
5,872, 196) 3nd someiypeteof idflihmation (e PEO 08130700 endy.S. Watent No.
nore diffraction peaks at 20 val ues selected fromthe
)consisting of 15.980.2, 24.050.2, 26.080.2, and
£
o e
31@3&&&61&13&'@@, "dﬁ'p et mncbmheﬂ nayribelndopluf c¢forencdsaunlass the

do with_ sanp Preparatlon
content clearly dlctates otherwise

The present invention provides crystalline N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl}-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine monohydrochloride. In one embodiment, a crystalline form of
the present invention is characterized by an x-ray powder diffraction (XRPD) pattern
having two or more diffraction peaks at 26 values selected from the group consisting of
6.00+0.2, 7.99+0.2, 9.98+0.2, 15.98+0.2, 24.05+0.2, 24.53+0.2, 25.35+0.2, 26.08+0.2,

26.77+0.2, 28.13£0.2, 34.31+0.2, and 38.49+0.2. In particular, in this embodiment, the
4
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and i nstrunment geonetry, while peak positions are
relatively insensitive to experinental details. Thus,

WO pooanes2enbodi ment, a crystalline nonoHC sal t POF/US2004/016602
compound | is characterized by an x-ray powder

cryg[la{)s anl{nll‘ al 51%% %?g%ﬁcfg?%ﬂ‘% C%&{?cﬁar Hﬁ'ﬁjéct?o attge&nﬁa@%” oor

mode difPackidn ?@ﬂishﬁ DO SERes IR frém&hy sloap chﬁb@stfngrdms@sm 2,

active salt is characterized by its infrare
24.85b2 26.08+0sh end 28i3Wh2ch shows si gni fi cant absor pt| on

7 0063 15 el Rndim i th 5P otyu, B opsnairtiactipn. Heliis® Peakpiehts of
XRPPPbpectrBaé Hep@ntapansiiber-of Yatérd %b{’llné Yo a6 vdlt‘ﬂfsﬁﬁigﬁz%reparation

absor ption peak positions is typicall
andimstenrhaitgegmetiry, Whilm feak posifiensedre yelamteﬂpr msamtwe to experimental

dergfy s sbergooEerta oo SoppBCL it ofFpemrER Lt
chdfALRRI 8 o S5k ol dIEAESEE DA P SRR DGR R b i
C dot

trace wh a m nor ermc et ween
subataatiailyoin aamidéﬂ& v@t}aﬂldseaﬂhomnsnﬂ@fl si gn| f [ cant
endot herm C at flow at_.ab 200 C, as [ I strated

ther emﬁ@ Ms8k 13 CBYS eg}qnq f QIFF'e?C ive sk terized by its

mﬁ@%?f.‘ae &@’ﬂﬁlﬁe@éﬁﬁ&a’?ﬁn g ?8“%54%19@%‘55?”5 Pl oltfs, 755,

810,822t 8750970, mme 1106648108()?1111}3; ar1s, 3296;6113046144651543,@5196, 2660,
be rel ativel insensitive to heatln rate _over

33 aprd ma”g@l Dgemblhe/ég Ifeared absaantwaa@a'a Besitionsdp typwally within

taptrate of 5
&ﬂhﬁ%}g@ﬂb %”%gﬁﬁ%lcoo%ngm‘%% %%%? eﬁpgf ature at a
r at b yok afothérniboddfer] atstalbine #dndBICTsalk 6f the pestiMeivention is
heated again at a rate of 5 C/mn. For all cooling

charagtesized by e diffarentinl ecqpaing caksimsydrage avhieh shews gninor
f
en%o?%lglﬁ gtte%truge %&g%ﬁéno%kg g% aluﬁg fjl aSt J&‘:aélgga% «Qtn b}l niih c%nl Msthermic

heat fieteat @B6ut R0ONT| fdllhdtrasdd iAgaAGI P, gThé/\chB@éﬁ oilt@it RighbOwRferature
to an theoré‘agf action, the sensitivity of the DSC

Pealkrvétlé by moretiendg ‘cas @q}@g@ngw@«te Wes Vﬁr@drh@awe@&w Comin sl

10 X3kihr PEf e IqtaialF AR I TohbdlnRORAYRE s il oq p relatively

ins@ERpRi I BBt MetiveSthS isafdb t1360 IS C3PackB ietd WsRdorded under
deconposition as the tenperature is scanned above the

conglitsams i éfh}yélraeaaumée whs hegtadiat azate of 5 *Gheindg pbeuttdA’@l cooled to

roofy REP- PR A a i o (PR Lot 2 ap EIoRR. B i Boited
agaRT RO TERITS ﬂ/xhﬂﬁtmtaﬁ@obrmﬂaﬁs & e)@ﬂ%n?@%{%%%@erved as the

PCT/ US2004/ 016602 A crystal line nonoHO 'salt of the
temperatantwas hovered,cnd iizslobatiom dféiplosver tenetraturelpeals babéating a

u exposur.e to, el evat enperature and hum dity.
Secﬁg‘% |“8<>haélﬁ?%fr tﬁaﬁéséiwr{&g four weeks at 40 )C/:and
75 %ﬁﬂé’iﬁ BHihy bd)dhdqetaﬁy AR6R FetiG Qﬁ@&ngﬁz‘i@f@ bPﬂfeSD@f‘ ﬂace to

In a closed container, analysis by  DSC
heatmg cdaie mﬂiei' wﬁi‘ilcbﬁmanmlﬁ)fahniDSﬁlafaﬁe m&th thermograv1metr1c analysis

data supports the inference that the crystal form of this embodiment exhibits simultaneous
melting and decomposition as the temperature is scanned above the onset temperature of
about 200 °C. The experimental observations further support the conclusion that the

lower temperature feature is characteristic of the embodiment illustrated in FIG. 2.



5 by high pressure liquid chromatography (HPLC) shows
no appreci able chem cal degradation. The active
WQ@Q@ni1062p PCT/US2004/016602
{2-[4- ((R)-2-hydroxy- 2- phenyl et hyl am no) phenyl ] et hyl }
- (R) A crystalli HCI salt of th inventi
2- hydr(i)r;g/ail 21 fl? gn_ofn 8r rqu'n d%- 4‘-3 Rﬁﬁ?%@‘f) ng 819 P?Self‘?ﬁ:f/l ldg%oHset’rated to be
stableppandxpigsursan elevated yerhpestumehd hupmidite aBlod examiph, kA& storage
startin L al shown in the follow ng Schene 10
for ﬁg“ff‘ﬁ‘? 3? g(géms Zﬁg‘%’ l’ilqmlqué inhothopes anskelpsed qoptaigery and at
50C HPERGALRhind? o héd Nl L1988 naysi
(i.e.r eac({a‘l$ on 1t e?r{bngygisu@elzgét% 1|1(§r‘\:!yés:no %?{étg@gtdﬁgeger&e and analysis
5 by bightreessure Igjnidchnomatogpphy GIPES) sheie.nb apbfcibkthemical
dot ?&5 rocess conditions can al so be used unl ess
oo se stated. 6 WO 2004/106279 PCT/ US2004/ 016602

Sche I ) vNBE H | o [ TH H
a1 R e et RS By ok denigethy e Sppeaeiyy - -
2-Yig{oRy-2~(3 Folr R BRME D -hPo Ry phen it thm i EorbRind 13c4h b
OrBS Br H2ZN I - | Nal | "_TB%% N _9,.1 nﬂ_JHN HT’-ICC]-Ie
symiseized from-readily availablg step@igrymerials 2s swam i the follREATE $iFheme
10 and further described in the Examples below. It will be appreciated that while specific
process conditions (i.e. reaction temperatures, times, mole ratios of reactants, solvents,

pressures, etc.) are given, other process conditions can also be used unless otherwise

stated.



THEOHHOHH NPd/C, H 1 NHOI, I, N~ EOq I, N
-YO HNxH H OH ethanol HN, HHOH OO0 6 1

WO pioef10d® at e 2 can be prepared by the coupl i nBCD1S2004/016602
2- (4-am nophenyl )ethylam ne 5 and (R)-styrene oxide.
The am ne, which is optiomdHemerovided as a salt, is
first reacted wth betweén about 1 and about 1.2
equi val ents of a base having a pKa val ue greater than
about 18, in order to substantially deprotonate the

4- am ndHgr oup. The (R) -st)}?f@é"@@ e M t o Qe
produ f the amn cti ul basic S
i ncl ud ,um bis i metfyylsi | yl') am de, H OH

al ternativel y known as sodiyug@digxamet hyl di silazane 10
(NaHVDS), |ithiumdiisopropyl amide, and n-b&tyl
[ithium The reaction is preferably conducted in a
sol vent systemincluding a polar aprotic solvent, such
as 1,3-dinethyl- 7 WD 2004/106279 PCT/ US2004/ 016602

34,5, i Pty dr o- 2SI i m di e ( U) .
Addi ti orjal @ pl es aohidagoteot i C p /@/gg(/ents i ncl ude
di met hyl =i oxi de, N—rethy+opyr ol Ma"dfnone

N, N- di met iflyrtacet ani demF t et r amet hyfRyHyl enedi ami ne,
and hexanet H1 phosphorani de. In the pPocess according
to the pré&sent invention, no proteting groups are 5

required on the reactants. In addition, under the
resent conditions, the desired regioisoner is forned

/@Qf | cantqu ti es When \g, stro afRoCapabl e

f eprotonat i ng e_is not j not LN

re i on glves pri mamH the gsi red mimm\/@
reslittt ng from endo opem ng of epOX| deun) Acl usi on H OH

of t e pol ar aprotic sol vent |m L fe sol ventGsystem

al Bows the anion forned fron1deprotonat|on of the =
aniline to 10 remain in solution. After aqueou
extraction, the product of the coupling reaction i $REATHF
crystal lized as the hydrochloride salt froma gol VEht
such as isopropanol, by the addition of aqueous

hydrochl oric acid. The crystallization procedur
efficiently separates the desired product from'side

produces forned during the reaction. ﬁ? hy@iaehl ori de
0

sal ol ve th 15°dI® HY aque
hgmmw 2- [ 4eHR)=2--hydr BMNY@
pheHly,ert hyl am nb)@henyl | et hephaani ne ( Q. HN, H H OH

0 0

(]
1

Intermediate 2 can be prepared by the coupling of 2-(4-aminophenyl)ethylamine
and (R)-styrene oxide. The amine, which is optionally provided as a salt, is first reacted
with between about 1 and about 1.2 equivalents of a base having a pK, value greater than
about 18, in order to substantially deprotonate the 4-amino group. The (R)-styrene oxide
is added to the product of the amine reaction. Useful basic compounds include sodium
bis(trimethylsilyl)amide, alternatively known as sodium hexamethyldisilazane
(NaHMDS), lithium diisopropyl amide, and »#-butyl lithium. The reaction is preferably
conducted in a solvent system including a polar aprotic solvent, such as 1,3-dimethyl-

7



10

15

20

25

30

The corresponding (S) stereoi soner,
2-[4-((5)-2-hydroxy- 2-

web@asd@rhyl am no) phenyl | et hyl ami ne, can be prEEEUSODY16602
substituting (S)-styrene oxide for (R)-styrene oxide

31415, 6 -astrahb &%Q(PH%%?QHH&OB@(DMP@)SW&iﬂﬁﬂaﬁeﬂnples of aprotic polar

|ntermsd| ate

S((IR)DIQmBhldndlmetbﬂsmkﬁcmdﬂnAémeﬂ}ybpymllichmqahhfﬂ\y-ﬂmﬂn}d mo¢tamide,

e G elaRR 3 %m@%ﬁsﬁpfé?sp pramids. oo ¢ Pr 0ceSs
R S inventi 1o s
es el (B pRiEsRYGIIRIITE ;In%?e%@ V8 t%ﬁre? tk&h%rw %

3 can also be prepared usi ng proce
relqhnssdaom d@ca:adwxﬂs bin adiditignsindat the presentdvaditions,ltBé Hesired
1994, 663 or,.simlar to those described in U.S.
regigisginper N‘of"f%le grsigeifioant quattifies; Jhons stng Péwapmle of

debrét%ﬁétuﬁﬁthé’ hetiiAB Lok ﬁiclhf&’é% the (’gﬁ(}{l&{ E%%%mdéri?f B L Rea

henyl ane, 1 ncludin

reg&nttontnnh‘gsdltngtfrqm endcycbpeﬁﬂfﬁfo)f thé eppdx@den IHE10sish oPBS ipbla® Aprotic
an be fornmed_ by the addition of

o?\ée,ng hthe ol R tSpte; qllywé ot frmehima Jepaptanativindd Zlog aniline to
ehfi nl’gofd‘f&?ldl ate 3, dissolved in dinethylfornmam de
| ntermedi ates 2 and 4 are coupl ed, using

di meAttyt sukbwdxdac{dalyBE)praduct BEHRQos dﬂhﬁge@aouo% 89&talBed as the
pot assi um car bonat e and sodi umi odi de and heating to
hydgerioridesalt frgm 2 selxent suehy mgpmp@ar@l by the addition of aqueous

h)}}Hiécé}Jrg; EREA) i J}%Q&lﬁ%é‘tmn p?oce fP Xler?t?}]r sep al’gees Ql¥e|- Aees}rgx product

fréra rstdet;m)wccb forhét/ dsidgoky redctich. f PROMI6thdHRaAR Y &aié&tl@ed with
)ethylam ne. The TBS protecting group is renoved

1N e S iodisde Bare s DI abR2: by

106279 PCT/ US2004/ 016602
P ht%gﬂ %%’l?ﬁg)ﬁﬁe% ﬁ?’gaPBfl? %‘rl de (TREAT HF), giving
i nt eThE&SBn@E;ﬁ)n@mg detedisbi), 22[4ﬁ $)-2- ?;droxy-2-

hydr oxy- 2- phenyl et I am no) phenyl']” et
phc{q:kythy e oksnydeths: anﬂmf, ¢lprepared by substltutmg (S)-styrene oxide

o B e Bl b e
2t Shomin s IO LA B s

des;qrsl@dam U-S&atenh oy 626853 DBi pendsialR. Heftt dtlab, @r@meProcess
it on of bet ween

Rl s eileprisio oL ol difriadines o et i
prfbei RS il o (186 Sksbodd S 1AGH U CPLPONDLLL ), OBl S 6631,

in a polar so vent . ol aft so ’nc
or smularmqoﬁmsd: desodbatiindy.S. Ferit NHI 549510541 @htletrﬁ@ﬁat% 2-bromo-(R)-

bly the sol yt f 10 which th
ey é%%amh%?“we@zyaé%pm%n&ﬁﬂémmm

o8 ol ARSRADPLT S L BTl A BMALRY o Fsormes
by ttiad adalitdén (bﬁé)mb@@@ﬁﬁéthyl@ﬂ}vlﬂﬂsﬁdé ﬁrﬁmmpﬁw mﬂdalzoreqo

about 7: volunme to vol une. e water conponent can

int@én%’#*’é% éffilSSOiVeldh@ dipasthylfosmiamide (YIFran be introduced

o AMCHERY R 50 Predobled itnaafoal:Sl-Slotiae (5D a3 e

solvent, by adding potassium carbonate and sodium iodide and heating to about 140°C to
form intermediate 5, N-{2- [4-((R)-2-hydroxy-2-phenylethylamino)phenyl]ethyl }-(R)-2-
tert-butyldimethylsiloxy-2-(3-formamido-4-benzyloxyphenyl)ethylamine. The TBS

protecting group is removed from 5, dissolved in tetrahydrofuran (THF), by addition of
8
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15 from about 15:1 to about 50:1, volune (nL) to

wei ght (g). Optionally, the mxture of conpound 1 and
w@oitanoeed vent can be heated to dissolve the fPERDaNE4/016602

and the resulting mxture cool ed back to room

tri SRS ﬁﬁk lﬂﬁﬁycﬁ@ﬁl%rﬁle&(@ﬁﬁ%loﬁ nmfg frﬁ&meﬂkg&g,g\ﬂ{rgg4-g )-2-

exanpl e, a crysta I né nono t can

hyﬂrsxy}lz*phngyletbgiamm@pﬂenyil]gthwﬁ}e@)eﬂshydrbxﬁﬂ (?-fémmﬂ@ﬂur e
t t .40 C ., _cooling to room
29%@5& 6 M@g gsal?gegg Thy g?%'hpr@iqcengsmp igfeanoved
AR S SN R o
proxvidingthe Acties comhporddyl, a crystal line rmnohydrochl or| de

salt can be formed fromthe free base by the addition
of afreydillig @%@hquhlprMB 96 th@d?rg&enbmvmtlman be formed by

tﬂe%ﬁﬁgﬁg ?b&?\hegﬁ | @tg %161 na‘{p%H'dﬁ %m%?t Yevgglgzla %ugo%$yQWCMOrlc
av@ tethe %&1@&(1#1@@111& 9l digBlved th & Bolard1PerF O Bﬁﬁ%fblé’fmlar solvents

chloride ions at relatively high pHis amoni um
inghide isopeonanel andswateraiosindudeaorystallizasion, plsfqrddp tlmmahm10n from

o RRYA L B B TR i R Moo o
isapHepAIGS tEWERR bEFbmGBLEY 4:U€o 2l 1641] PG té] DSuAR! Wibkn

to stand overni ght at room tenperature.
pl@fey@tlmtm rasiopnf dwprapagelrto vetirsoframebobt4:1 itd tbait 7ol valuthe to

Oﬂw& The MRtF sOBRRsn: S50 bbb the palan Seikaor Sppbe introduced as
8iEI51dBSE Nl dH Bt b @fcBably ﬂt@sraﬂjcﬁéf;t'bfd? Sotvit tEXRIBLER nidterial is

el ow,” according to this alternative process,
fromtabpweldi: btoeat®ui 50 ﬁ; vadume (mL}ith\eeighm (gh @ptiemklyatht thixture of

R TR R T,
mﬁ&hl‘ércbgl%d b3S 0 1HOn t&n%f%a%?%é Ga%laﬁlo%thy gﬁﬂéﬁg 16§02

exanpl e, sodi um chl or effect anio ange.

The ]chmemplen g cosallpe momHErsalt egdn bs &aned lbly ﬂidstmEhﬁmpound 1
xanpl e usi

indREFORATP| G PRI ahbcsiaeas it eard Soweoh Hermgolingto room
teﬁ?g@g% Iaﬁlging gg%dl{ggﬁfrﬂéﬁgll?gg ?101? arfd 's%rf n‘p? Hurh{%crpﬁcrﬂﬁ%tlon The
crymltmgmmdmman bs iisofated bafiltatibn ehd dméd Mt vaduiin.

drochloride salt of conmpound 1

C . %ﬁ%{ﬂﬁé@lﬁw ajinempnelydrashlpridy splt ean lpﬁ fosmpd frornrtbqfree
ba@? Fgﬁiﬁgayg@ﬁ;.g?h% alségécégs o‘f'an ahﬁ] r%?%%lﬁg Cr% f)ﬁ 4n 1&8r%c ch]cﬂnde ata

pH bEbgiwesestiout 5 AME Blbdlﬂ 6 t6 ﬁﬁ: d@ﬁvé esHPSurdr 10dTs RIWRLR polar water
slurry of the corresponding_ di hydrochl oride salt.
sofub ?ﬁ% Yrit.s Auuitgble vitres of ehlerifedans @ relaiively high nthis aamammn

B TR e —
saltfegn B¢ frimkd G3diRElvirdtiodioaad 1 ¢n E%{)Nﬁﬁﬁblamiﬂ anb ammonium

about 6 before stirring. The crys I'i ne non
chinrisiguand algwingthesolutipe to Stanhovemeight atroom tgmparatireatThen

crystachlne proguct can be isolated by filtration and dried.

Using another alternative process, a crystalline monoHClI salt can be formed from
the protected intermediate 5. As described in Example 13 below, according to this
alternative process, intermediate 5 is first contacted with a weak acid, for example, acetic

acid, to effect selective protonation and then contacted with a source of chloride ions, for
9



10

15

20

25

30

Further, it has been discovered that a crystalline

nmonohydrochl ori de salt of the present invention, can
wheobo@irned by recrystallizing a hydrochl ori deCHEB1000616602

compound 1 15 having between 1 and 2 equi val ents of
exdmsle,i sodivpechioBlle; 16 tife@ aRRHREcHmed Neh, oride

salt can_be fornmed by dissolving a %%@gﬂ%ﬁé%@yp euieremoved

sqﬂue%t%ﬁl,lg dikg 1BS hr@pqcﬁgg gwmsamnmvadl,cfoﬁ exxmily 8488 b&idh fluoride in
pol ar solvent to

af B1gbic VB pifRidind e e Sl o ik Hltﬁmeérat%ﬁlanéﬁhembe benzyl
C! e 0! |
ke oo P B S8

cry stallizes
phh@lmﬁmhw r4 einohydtechlorideadait oﬁasmbﬁﬁﬂlr %/kb)é obtained in

]g ¥I¥?@$ hgdrochl ride salt having 1
Aitie Ommaéuwsnr&a@lm&,@qnn
i so %%ﬂ%th&%@teﬁﬁﬁ% m%fhoﬁ fé’rﬁ%}g ing F‘I%D ﬁ%ﬂ{;l%garﬁ of the present

diluti'ng with 1sopropano

mtf@n’q@arcan be formedfran lanwate‘tglun‘y dithe &ﬂ'%spoﬁcﬁﬁ%@lﬂﬁ?crlrgg}élonde salt.

Tm of the, di hydrochloride salt of
Y e %&n‘ﬁaﬁe&lsgéldﬁcbn #vigl ofghe dléi{‘sltsalt\nﬁcmqmwﬂl learidsthe
l:
SRV HOORREIA L k5. BRI koSt sty cant

adJJ-ISSﬁdtta bEiveah |abmut Sparelf b add Netbﬁ%tlﬁ%gﬂ a8 cfy"sﬁﬁln\é’i?h&ﬂ)HCfl
(ﬂl&t }-gr guct is crystallized includes 1sopropano
PIATHRE Gt ls?lﬁt frome the S@#“Y@Oﬁlﬁ@pamend dtied.wat er of from
b
Dot 1 B0 Rkt IR DR S ot e

prefera

prabmumveh‘t]])nl eandeibiaifedlby fé@lly’s‘tﬁﬁmh% é’ Ryds or}_ctéesa%tf%mpound 1

onent can be present in the pol ar solvent or

hayjag bRivvesEaad 2o 2ausAa0L iy peomileocongou 1. The
ol @b ARb¥ad i (o e nhed ! dtsof tag o hyc g&ﬂ;{ﬁeﬁ%ﬂ?&%gompmd 1
haﬁﬂgl)eﬁ)@eﬂ\@ laﬂHQ efqﬁ?vale@%tdf‘éﬁﬁ)lrir% e1t ! lerﬂn ea;érbgset in a polar solvent to

conpound 1 and polar sol vent an
forg & Best gelutiproand @pelacsol veat toeforhtai segord solution RO Waskh the

bef dd f
salf B BT, A BSE R EE5Tmmles 8609 90 pelpmctropandydsebloride
salFW&s gsanadoy dif8lvehy s B?drbélﬂ@mcﬂa' Hithap i t1 @Qqél?valen?s &EIQCI per

by di ssol ving conpound I n I soprop an
oleoffEedase in ig6propancd emd wblxan at @@a@d&ﬁﬂp&aﬁlﬂé d0@tikg with

m
erature, addi ng aqueous
150}%1%@%%0&%“ opRg foooHampemiys Wefhdtiringy
cr yatpabddd r be ;
i sol aéﬂlc)ed E@gf??ﬁerfaﬁﬁ%ﬁ)ﬁa&r@ﬁegéll %d&g Ec)llg(? ;to(ﬁﬁﬁ prgsent active

agegptsmg fellaws, Atleast tys talililes of Ifdrodbric £3disR@ded to compound 1
redi ssolving the crystalline sa

istalll ze
dlsqo Ve ylg&Pgharg Vg@%tToalg dege<aystalbeptiop onteferatdy dnwhmmtﬁmm which
h val ent s
TSNS FREHE b B PP S pefrone
to th@rdlf dtonagbayt dalt Erabbhtalm OvanSCRl vdludy, dm?@él&féréaolﬁ‘ Ghératio of

i ncluded in the polar sol vent.

ca
1s01?5pgaﬁlgf ‘i\’%}ﬁfsls fromm alatts 4debowt 1 améhm@tmtolﬂm& Thewater

| | 0 of le of f
confEAER e 0y SR B e

hydrochlorlc acid. Preferably the ratio of total solvent to free base material is from about

15:1 to about 50:1, volume (mL) to weight (g). Optionally, the mixture of compound 1
and polar solvent can be heated to dissolve the freebase and the resulting mixture cooled

back to room temperature before addition of hydrochloric acid.
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As illustrated in Exanple 6b below, the crystalline

di HO salt can be recrystallized by dissolving in a
worRootuo@79f i sopropanol and water at el evat ed PCT/US2004/016602

tenperature, diluting with isopropanol, and cooling

to rgREek r : : .

can Do CrBRE 8L hSapire WAL Sl Al be Ftdd 1 sk Blppouna 1

1 Gopregan eba tamprat@enfdstvrdennbou 40r°CHnd|dbbiies of @, Bvélng to room

tt he nono salt of t({1e resent invention is

1‘801‘@

AR o BTULS §IUequR P apA stimgaling srystallization. The
CHREMAR Jrb@RE cAPbesb Ry ffa 'cﬁgeﬁ%aeﬂa%x

i‘nhal ation. Inhalation’is an effective reans For

del i Wptiong]lya theagyesiallidé d#HE1sylt tan bdecrygtilizedbyrydibdoRbhg the
ZO@her e.are three general fypes of pharmaceuti cal .
iRl spl iR faoler sl vert ap descsibed ahoned Epensute that fewgenstallized

j . - i.nhal ers. | ). .
pga ek P Sikale A b TR SRR ik B BodickfPy dheppreparing the
pludgbt at gteater thanairamtsbale, Ipdtwkrie atideanedhdlGdda the Lgdlar solvent.

spray as a,mst which is carried into the patient’s
Iy @éiﬁ prspBptions, betyeenmghout B8 2ad abaut d .5 femexample.arbout heqdvalent

! ror e .
LA Berohel of reB REReTY kel Al LB Sl SuSeE e o
m cr asiilhestraied ih FRiwplel 6b keI, BSc9sallaY idmCPm%gggtr%%%stallized

or, more of the particles with a dianeter of
by dissalving imp mixiureef isonrepanol aruk wefenatcbayateddgepperatudg diluting with

iSRRI A ghpiinelo B Dhnperafilc iR stifihze ThSRHCT brodet can be
isdiatedl bysttatidrodndegesdiingder vadulinS. Patent 6, 123, 068. The

present crystalline nonoHC salt can be fornul ated
for use in a conventional nebulizer device as 30 an

. i on.at a concentration of between about .
P . Seliic %0 Glig 10 ng/mL  of the free base active
ageni cra@iiaiiosm bf tithosoHYINaG ke p}%ﬂﬁ%ﬁﬁorﬁs admtargeously
1 OW ng powde

therapeutic agent in the formof a free W

use 4@ prenwre pharnaspeticab dorpositiqua foreniated firradatinistationbyi inkalation.
' irati Al t t DPl. devices, 11 WO )

Ty 0 B P8 o TSR o rliing et icisdy 4 thoceisairy ract,
TIRAC @ \hi2o gérfe@aléthﬁs%fiﬁalﬂﬁb&ﬂicgﬁﬁﬁ%l de\}i&spﬁé%%[izérgrrl]]%alers, dry

achieve a free ow ng powder, e therapeutic ag
payeder phalesy (AR aed nwitarbd-doseiinhaidrs @VIENE: i@ugweﬁticgﬁl @:.Cbulizer devices

lactose). A.dr wder . fornul ati on can .be nade, for )
Pf8§‘écr?€1 S@?ealwf gl%b‘%ﬁ‘?"ﬁ%’ afythaticauses & dherapeytic gogpt i sRrpy: pea mist

itk & QRIERM th ' | L O ;
W . 8 phient's f@sﬁﬁé{oé;{%cﬂ 21’13{24 ﬁmgragbwftg: %eéﬁlg f%ulated in

particles of the 5 nono conpoun
a lisjuach Eiirmosucians e solatiow et y/suspirsionge mticoaived darticdsofirédpadble size,

i e e Bielng < b Shamoth et thageees it

Qe SnapionTRo il Sablohe BNl dl At Bl Ty
coinmedreidky, Pbrsdstagipds, by PARI GmbH (Starnberg, Germany). Other nebulizer
ﬂdevices have been disclosed, for example, in U.S. Patent 6,123,068. The present
crystalline monoHCl salt can be formulated for use in a conventional nebulizer device as
an aqueous solution at a concentration of between about 0.05 ug/mL and about 10 mg/mL
of the free base active agent, compound 1.

DPTI's typically administer a therapeutic agent in the form of a free flowing powder

that can be dispersed in a patient's air-stream during inspiration. Alternative DPI devices
11



10

15

20

25

30

(d axoSm t hKl i ne, Research Triangle Park, NC).(see,
e.g., US Patent No. 5,035,237); 10 Diskus
w@ Boaxne3m t hKl i ne) (see, e.g., U S. Patent No.PCT/US2004/016602
6, 378, 519; Turbuhal er (AstraZeneca, WI nm ngton, DE)
], , : l,er
W soe nieptl nsref oGlibe 48 a1:6 0Bg dtibped I LA Blribve o frec
flonaiBpB6dey, thetretdpentieagamptasbeoforaulatedblich a Rtabliesticifent (e.g.,
are described in U S.  Patent Nos. 5,415, 162, .
lagtosgly A g5y Poywier sormudatiprysag by mades for exmrerles byeqosnbining giry lactose

! i.C LSC red amount of .
e 3 sk RICRC e SCREOP o OB P s pagtictes of the
nfoao ] 8dlt M GonRund/Pland dFy Blesdihd! AABmaRedY dBe 8o i bON
or suspension of active ingredient in aliquefied
fosmatased without\wipientsh| Thedbinudatiersis beadsd irto ehiry pew@EBdpenser, or

.conyent.i onal l.y have been_used a opellants, due to

8 a8 Maiides? R SR A RS R ALY B e it

the ozoangles 87PPI délwegw&aﬁde@ Poviddd @ mmercially include Diskhaler
dr of | uor oal kl anes 20 (HFA), such as

h
(GlaxoSmizh bine, RekerehoBritmpieP4rkPC) Ga)e.@d.S. Patent No. 5,035,237);
1.1 3. 3,.3-hept af | - - . _(HFA 227). h
NG e A R A D R
(Asaeh &kl Wikninkh, DE) gt@ﬂ’ ! @.tSE) BhieAN 6%#24%’?6#31’ and Rotahaler

co-sol vents, sUch as anol , pent ane,

((&lamz?mﬁthtﬁe)}ﬁmfec.g., Iami Il%anmat N«hn_t aBSS,SgS)u l(ﬂ‘inrthSr_ a@hi;ﬂ%saﬁ suitable
i,ol.eate, .ol ejc a ,leciithin, an cerin. ee,

DPL10G dtobed g SepaiSiplotssash 103 T B35y a6 7T 2810 and
reddden 80248 2286) . 25 Thus, a suitable fornulation for

MDI adm ni stration can include fromabout 0.001 %to

abouMI'syfigaliyedisthbreefa mhémued esmunt 6f tHisdapddticngehtalsia

from about g % to about .20 %_by wei ght ethanol ang.
CqURYRTSes BrAPeHany,zas Eersmlationsdon MINE péminisiation éncivde a sqlytion or

. i i . a e |
S T AP0 o BRI Y oo, e
asCEBB onredionytly hiveleen asddan eropellastdathettd canoerdd regarding
ont aiﬁgi ng thcg present crystalline form 30 ethanol
acgﬁsea <& AE Juchagentp an dher gzane laver. formubations psing hydrofluoroalklanes

DR R L R AR B o iR PHRNTRB T ot A Bpatoro-n

propatte (HIF ALA7 plfave deeroddlelopadi Atetioniiogipoh&itssf HFA formulations
portion of an NMDI_ device. Exanples of | devices 12

fopMDhsiminsstien incindeicosolrrwseeozas efbsnsl.qsathne, or minor amounts

r Lt h HEA.propel.l ants _at.e prqvi ded
off AR B Bt ol Wl ARG 858165 n P B,
(Sat.tfer aahiple RS EPAERNG 3,223,138 SER 031 @87 107, Bl O ®2/22386).
prepared by si)qray dryi n? a coating of surfactant on
mi cr Biiszesnifsbie foanelstion for MDbadmsisistratioly eandintiude from about

055 83y oA S B3P BB 58 %t o
200%:Epandight stiespi, ha® E8nPaioli ¢ VER abdids myﬂ%s&gghb ﬁ%&ct%ﬂﬁl with the

devi ces suitable for inhalation dosing
remgindar baieg the 4126 8rapeliant 5 iD@E; Apach, t8 Phepafisthe domhulation, chilled

221,
or%ressuﬂz?é%%’ydr%%oycglk%gé ?ssa%l%lgd to a vial containing the present crystalline form,

ethanol (if present) and the surfactant (if present). To prepare a suspension, the
pharmaceutical salt is provided as micronized particles. The formulation is loaded into an

aerosol canister, which forms a portion of an MDI device. Examples of MDI devices

12
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and WO 00/ 30614. The present active agent, conmpound 1
is useful as a (32 adrenergic receptor agonist 10 and

wo benabare is useful for treating medical di SeRCEESIN4/016602

conditions nmediated by (32 adrenergic receptors or

dénv;e?%d?sbi@ﬁg@&%ﬁ&&ﬁ%ﬁﬁ%@@g&%ﬁe Ercﬁr?&eid\{ﬁ /s htéht Nos.

medil cal condi ns whi ch are anel1 orated
66178 andéid3B2Fh a (32 adrenergi c receptor agoni st.

Such_nedi cal conditions include but afre not limted to .
a pu %S’?“%ﬂ%}}@é’é@é‘!fat’é’ﬁc% SUSRENSAL uigtion py Rpared by spray drying

o SEBIAIS YR s e DL AR, e,
forrekbimplea W0 99/53hel mideRen00/8¢108)e Fugedditioaslremamplis bf ptosesses of

effective qQver a wde dosa%e_range and is, qenenally_ )
PEcaAsRg KsRiFaiie pastigles. gad Agrauilations pid deviesstsuijebla farinhalation dosing

w5 RGO S8 Fovest s e U PR Slg o

afh WD 0080614.n the |ight of the relevant circunstances,
including the condition to be treated, 20 the chosen
r out dhepreseriaative asgnt, oempounsl hds useful@e afa adaknergic receptor agonist

oG g e 2ot odhal oerber eirantisions bty b
RNk fork B L U BN 558, S, e,
medithndontlitivng Ghichl e Afichifi@ted B9NRaMhent ¥ithe Bf adiérRi3id RREbtor

0. 05 g/day to about 1000 g/day, preferably from about
agomish. buefymgdipalicondibions insbde yutiarg noplimiagd toumpulommatyalisease, such

inistered in.a periodic dose: week| [tiple .
ot Bt e oRsrRglFy pbigpaliiifient B einbod i Besfolosice
dis6:2lef, ARAFIiALALTRE, SIS, admi ni stration over
extended periods of tine, for exanple, for several

week $hepresent pefsve agent; pempousdt Iygntffectivgdvera widy dosageirange and is
chroni ¢ adni ni,strati on. ..Sui tabhl e doses for al
et G er i Haripucalh ABches SRopa Jowif B4 yrggrstood,

sl a1 A i 1P

pIReEign 06te dighGil thisRboan0d 860Btantes inchndang the conditien to be treated,
rovi des a hod of. treating a mammal  having. a .. )
R eBEEaSyF of BtmmstRenAEE B cBmmRbT eI At iy lative
ot ) Dy e .
R G R TR i R T
patieat's syoxpdbipsirand hediiede salt of conmpound 1 or of a

oS HRL5S pEBT IR AT GaTB il onasnae n e
o5t HgR0FHopuph 090005 0 AU PO L8, Ul o
0.prugfdRto alRN506 aR/deg adm nistered in conbination

A compound can be administered in a periodic dose: weekly, multiple times per

week, daily, or multiple doses per day. The treatment regimen may require administration
over extended periods of time, for example, for several weeks or months, or the treatment
regimen may require chronic administration. Suitable doses for oral administration are in
the general range of from about 0.05 pg/day to about 100 mg/day, preferably from about
0.5 pg/day to about 1000 pg/day.
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with one or nore therapeutic agents selected from

anti-inflanmatory agents (e.g. corticosteroids and
woemwdaoeroi dal anti-inflammatory agents ( NSAI DBQT/US2004/016602

antichlolinergic 10 agents (particularly nmuscarinic

rece g . [ t renerqic cept or.

gon LRk B odes ¥ hBhod SFuBhBRTh el FEERe discase or

aiditivh £53b6ihte@ fwithi 3, ddvdilerdit RRSptod ARivid IR doRMRisi
Cprgéides, ig a fg?ther gg%qc??oa cgﬂzpﬁg??on e
adwinisteinglg thevmanvmsl ethetepauticalb effecting emotntodtipound 1
nt%o)%gﬁ%i}gcghl%&eh i%_%ic&%lpgll?ﬁfg_]& tg{hg)e/tr apeut I,ageél?jga rz:tompgs(,)i'rcion comprising
¥ YhbfidHy@bdcARKEE SalRgeMmpaRn@Yher (32 adrenergic 15

recept or agoni st, an antiinfective agent or an

ant i Hhs presentactihageot ¢aaraltolter @palministaegbwith 08 6r Bere other

used {'.n thg fForm of pharnmaceutically acceptable salts
thsraneptic, agents: Fag e’é%l?l&aﬁ? Bregentagentsah be admysdpred in eombination
vABSRE S Bidte &%{#ﬁ?ﬂ%ﬁ%ﬁts‘%@feb@& I o¥n ﬁﬂf-ﬁﬁilaéégﬁa%gﬂysa%gﬁg %.g.

Sui tabl e anti tory agents inc
carticosterosls end nois-seralddUSAti DsflantmbloaphgentsANS ATDs), antichlolinergic
cortjcosteroi ds which may be used in conbination with

agants (@awisBlary susearitie racapienantegeniss) eothproomdmmnargiairedeptor

i 0k . N i ds_and.their .pro-drugs, whi ch haye
oI B R P G B hicsE i B iinat B i e
inveRilt thod provides) i d FinSiraRect, ad@XIRLDASOAGrising the

fluticasone propionate,
mgaolglrenbiaridsisalt of eoripound i tagstherawitio nye yromyie-tharapeutic agent, for
el R i RO e Sl b i

| Latithicas 5 - 3- 0x0- 17a- pr opi

regﬁ%gﬁigé?fsgﬁgraggt a- 1V§¥g%1?g%%&%?g§%%r ebt hioic acid

S- ( 2Thxotheethembgulicagbnts am BSugeld)in dst form ob phdraneéhralone

esters (e.g.. the 17-propi.onate ester or the
acpipighic 3?1&‘3%%4 el’\éggé'i"??latsuéé obher sraneptinpgssts e be used as
oftRARY BRRRErSIRSs (8. 9 the furoate ester),

triantinol one acetonide, rofleponide, ciclesonide,
but i Switablet anpiriofibanmtery ag¥s ihohidé tortiebsteBidsbaB NSAIDs. Suitable

Pnefernad %P%ticoster ids 30 include fluticasone ) )
COISPWFGSW $ which may be used in combination with the compounds of the invention

di . 16a- - 178 ¢ A- et hyl -
b MRS pEl s hgled Lorkc o SR B g Bich bl B
inflZhhatcay bativiiyoiBxampied iludd methghmelinibolesd, predai@lone,

6a, 9a-di fl uoro-17a-[ (2-furanyl car bonyl )oxyil_u-rll( 3-hydro
dexpmethasong, Yhicasme/promiomrae, poTd wdibwag-0766 (P2 furanylcarbonyl)oxy]-

1B G R R RS 8 bt ARGl L SR RIoN i sHhloromethy1
csf, Qa0 ldlfhidRe-015-alok -1 bHLANN LRLRENYLIRMb b Rl 1.0-
didned! 7fi-eabothidiBadid SYRolkb Aéteahgdiodfufar-3 S’-?’D%B‘l%i, hgtlogtifbone esters

Sui.t abl e NSAI Ds i ncl ude sodi um cronoglycate;
(e1gethsdr ciPPioBBapiey or3he hb3 biauppionase a@er%,(lmdﬁgomde, flunisolide,

F R bitars. (&. theophy| |ine PDE4 inhibitors, or .
AR BB R BB E05 IS St
cidlesopide/mbuttx@kor basplionatd, RIPRDI 0634$, £1d ST-126. Preferred corticosteroids
include fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16o-methyl-170-[(4-methyl-

1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-
fluoromethyl ester and 6o, 9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-160.-

14



10

15

20

25

30

| eukotriene synthesis; iNOS inhibitors; protease

i nhibitors, such as tryptase and el astase inhibitors;
WhetaA®27nt egri n ant agoni sts and adenosi ne r ecBEI/U82004/016602

agoni sts or ant agom sts (e.g. adenosine 2a agonists);

PR ARy AP SRR 2450

prefeshli 6a&d-d&ﬂuaﬂﬂ> Iiﬂol- S& -ful@yRBbon AN 141 -y Hf&&gﬂ%m@ﬂhyl -3-0x0-
a conbi nation thereo or inhibitors of cytokine
anglyestavé di-dienesli7 -edrbethixtihacid ScfbRremethploestarept or agoni st's

(oo f?ﬁeaﬁ&@%ﬁ%%ég@ﬁ%@@g BeASaedsomagtgrol
pl{cﬁFHodlé’s‘i’erﬁs!EG(P Tmlﬁ;rs £ '%Réogyh?lllmg PB4 Hﬂﬁ@o‘rﬂ& mfd

ts thereof f interest 1s use
PRE3SEHI4 iabibitoss);dgelmiriéne antagbnistt(e.gnmonteleuRast); 1n111b1tors of
(PDE4) inhibitor or a mx

hodi
e PR iy L bibrGE: prsaEse dpbifars.supthpy e and elastase
inHbRbH: bbid- 1H’ce§r1ﬁ‘§9§%%%§1’tfs ta%@ Iﬁ?ﬁgx@%ﬁ@&écﬁ@t g%ﬁl? s S‘Inéﬂﬁa%)msts (e.g.

conpolnd that ~I's enzymne
adshositie 2maghinist)y@yteldng mtaginias(ea. Moklﬂ@arhhg@ﬁsts ard as, an

whj ch are only PDE4 inhibitors. Preferred conpounds
infgrigulinanyibedy. 4nt(bpdyb specifically, an oIL-4 therapy, an alL-13 therapy, or

a &%Ig}%lg ‘r:cg)lt‘rlyl%r%a ; %f H@%gcgrr)gk?g Moﬁgz?ﬁy&thgsrfse X§u1tab e other
BLaBERréeehior ag&hﬁpmﬁmb@sme%r(é gdh§ {h'é%mtgboé‘e}i%%% de.g. as

cycl ohexan-1-one and cis-[4- cyano
the gylphasp poihy Ifree tbhss)yformaiefdl Lﬁ@gmhmﬁm)qnﬂe); yénotarol @ttesbataline
Q her conpounds of interest include:

m’é&ﬁ]ﬁ%{?}ﬁggi‘set out in U S patent 5,552,438 issued
Sept £1¥H %f inferesk 99se dftheSpresent Q&Iv%?lgfnﬁtqg C&Irﬁg Ao M%Th o

it discloses are I ncorporated he erence
phosphpdiasterase 4|[(BDE4E£ inhéhitor ot e nesed PDEB/@ﬂDE4SmH1bstof OBledPDB4-

Spg*gﬁg'ﬁ &ﬂﬁ‘t’fn ﬁ%bé%?@ﬂ%ﬁ@@%ﬂ%{l%%ﬁs AYY peypowdhatis
kn®wn t6 %199% ﬂe'ﬂ)@@é&gﬁﬁ oz%hlgi{‘@\@ﬁ‘sc er€d | 02[5?%5?&?‘ nngqqghlbltor, and

its salts, esters rugs or p ysica
WthDa:tBZ)nBSHDE#r onhileikdys.oPrefdrcedgempobhdsedre ads 4-dyahb-4EBMC

cy%aiéty?ffé“&%%ﬂ%%sﬁﬁ}?&é%Rexa%ﬁ%ﬁ%‘i@33;59 Dpatpomeitony-4-

cyQ1?(ﬂ4¥b-@? ae%@?:ﬂ. FOSG 234%21118%&@’%@11&% gﬁo ue(’#l\ﬁwmd cis-[4-

cybnm&Qﬁi-lcyde}n‘opﬁnEﬂEéinqdintﬂhthethcd@phmfyll)eﬂclaliexﬁl -11411.8
(PD-(%TgS?S? 15 V‘D 2004/ 106279 PCT/ US2004/ 016602 and
at t rP1Bek omnoyngs eLiptereshingBidsodi oxol e deri vati ve

Rl e S

pamlnt ariclthe c&@ppunts fitAlisulioses ﬁ@ 1E¢b" rpbiated hefkin byeiléred®: Zhe
28): Abst  P2393

) .1998] 1998, 12 :
COF@PP%Flaﬁ f pagtic '@Algefeéif, lé dmlﬁahmdisspat@)t 502,488, is cis-4- -
cl os r e_.of whi
o Ao RRBEE ‘}%59?%?56@?@@0??8% By R i
known as cﬂomalast) and its salts, esters, pro-drugs or physical forms;
AWD-12-281 from elbion (Hofgen, N. et al. 15th EFMC Int Symp Med Chem
(Sept 6-10, Edinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a 9-
benzyladenine derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience and
Schering-Plough; a benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787)
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Pumafentrine, (-)-p-[(4aR*, | oS

*)-9-ethoxy-1, 2, 3, 4, 4a, 10b- hexahydr o- 8- net hoxy- 2-
woretoasddzenzol c] [ 1, 6] napht hyri di n-6-yl ] - N, N- di i BOPUSI®Y4/t16602

enzam de which is a m xed PDE3/PDE4 inhibitor which

alﬁa%ggoglm sk %, %‘%eﬁﬂgi R ashetve HlspM%e%yBSf 188 Bl

; arofylline un er devel opnen
WAD9E/1 61166; Rr3pifrsidCyowa NMMD]\B@A ﬂrdsm lNaiaﬁ (Na{deﬂ‘s IISJ et al. Eur

or T-440 (gTanabe Sei yaku; Fuj
Respy i uri’s:me Bpe (Sepp iz? 23aﬁanerzlsla%98] df%rlz (Suppl 28): Abst

PRSI A RO PR L7505,

thie flideRysaizyofiwtdch 3dicadbe dndodyporetee be neferente)ificad BSk-Gulden;
anticholi nergi C agl ents are those conpounds that act as

PynetzgiiestspAt4aRel 0685)-Prethoxyilad.3, 4»496«99'(1@?4 Yidko- 8-methoxy-2-

m?ﬁ{g lﬁlﬁcﬁ% [ggl %5}9 %ﬁﬂ}&o g%géej gﬁ g\g )Ig]&ﬂ?)p b%% a%ﬁgg wiajx is a mixed
PDRSIFETA EARMBE abichcaTpaYiEpir B hitia BB BYEBulRh, now

t he bel |l adonna plants as illustrated the 1ikes of

Abanay prafgling @mldsmlﬁmnemmlmmlk%odemyme%S from

VERRRG o aF AR R Byl %, T, FERAGED: 5 Tp0sbpozsecry

I@Ia{ndfpgggg, are readl I y avail abl e from a nurrber of 20

commercial sources or can be nade or prepared from
| i t eDdtenpessitde BD¥-hand mlmdtPDE&KPDEﬁ|1Mubnor$k$llsbt566e81sted in

-4 nhyd t fate -
e R LR R B R T
HC §ﬁ|tefble' arfatBoldRfdic @Bents A8 ‘ilhosgpcb bﬁ{d'sQHétrAQt 4y aﬁﬁa%()ﬁlsfs at the
CAS-52-88-0. HomatFoprne - CAS-8 -3, hydrobromTde

msaiarlmc @@tﬁlnm@ular@dw ICbm@mmtE Wlﬁﬁh gl antagonists of the M, M,

o e opi S0 LR RGBT st mly castpausfeinclce the alkaloids

oﬁﬂ@b@%@ O llnts §% gﬁg{rﬁ@r% :Bﬁ ﬂlle 1%?;103 ét‘rgiﬁng’ ’scwﬁrﬂﬁé HBriiropine,

h}@é&anﬁﬁe 4hesd coﬁ@oﬁtdsfa&r manhaﬁyl ndmhostered mg b calt,ibeirgueriary amines.

Tb%ﬁ@}tfﬁ%%‘énm aﬂsgtbﬁﬂ?la %ﬁab%g rrnf'g? ﬁﬁéﬁlﬁl@?%‘#’nder ”Lsrqaf |
cpfAbic P S dan BE e of O trond FRSIESRAAYA%, e

Also of Interest are:
pr opAtropiat i BAS-bl-66i8de (ANS]-4801 GhhPJrousformptatopineaulfate -

t hyl m de. or Valpin.5 50- 2
C&S&X’M@z@@ﬂp@w 83 p'@iﬁ%@é—?& qrdtsﬂi@rﬁal?r&ﬁ%éﬂ‘* 60-1 and
n%@ copyrrol ate (Robi nul
tggpr ogﬁm %?’8?%%28 71%1- 8), rrE|(oenzoI atZe
br onHomafrépifie - CAISeST-0@-3 MR Irdi}8inidd saitdi ¢SSt iH6-9, methylbromide

chloride (Pathilone, CAS-4310-35-4), and hexocyclium
saltet(yP-St49%e (Tral, CAS-1 15-63-

Hyoscyamine (d, [) - CAS-101-31-5, hydrobromide salt - CAS-306-03-6 and
sulfate salt - CAS-6835-16-1.

Scopolamine - CAS-51-34-3, hydrobromide salt - CAS-6533-68-2, methylbromide
salt- CAS-155-41-9.

Preferred anticholinergics include ipratropium (e.g. as the bromide), sold under the

name Atrovent, oxitropium (e.g. as the bromide) and tiotropium (e.g. as the bromide)
(CAS-139404-48-1). Also of interest are: methantheline (CAS-53-46-3), propantheline

bromide (CAS- 50-34-9), anisotropine methyl bromide or Valpin 50 (CAS- 80-50-2),
16
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9). See also cycl opentol ate hydrochl ori de
(CAS-5870-29-1), tropicani de (CAS-1508-75 5 4),

wao eiohasezpheni dyl hydrochl ori de (CAS-144-11-6), PCT/US2004/016602
pi renzepi ne (CAS-29868-97-1), telenzepine

ol Rk Qe G A e e Bostirotiin B adh Sreraghde
i0MHeq 0 ASS7 N8 RYYmERGOSIRR! lﬁ‘&lﬁﬂiew.ﬁ.?gf’e‘h D998,48%Y, Lrifth&ethyl

£
anti histam ne$§ (also referred to H -Teceptor
cldotidey@atlitony, CAB143d6-34m), andrtexocychiomemethylstiléate (Teal, @LAS-115-63-

of ee Wsp e pemaineehionte GaS-sUpRERD hapitantte (A 1508.75-

e R g (I . . i i
4f SRRy plenk81 bR IbAAS (A 1811 ITHIRELLAR, REASDEOENA),
tetanz¢piye (CAS30880+00-8), AR-DI01 Ky onnsttlsctramiee, and the compounds
charact er.i . based_on their core structures, as
dlé‘gﬂ%fﬁd}l g@ﬁﬁ@él 8 dseosEe wich aghereby ingorapsatrd by reference.
addi 61 . . ti hi . .
i ncl %‘h ge%tieh%{sdeiﬁv\ﬂt [ c%§£aé%elggh%§: Irtfg?sa% -éérc? %égl% asst%)dncohﬁde any
o qrané:z iofl heamnangrbes witdponRtsies wnSelgiol thhit H{-2édepdrs, and are safe

antagoni sts, 15 which are non-sedating, have a simlar
fog fipman ype - All prasievsesible, sempgitive guhihiters of theriaigracpn phhistamine

t t. y ] 0 jmec.a .
w8y A0St DAL R AL R AbihASROAR ol frBonis,
arbXsBarpttari yeda bised onithdiScare enadurks)lak eanolEiaR 0dtBYTbR@Samines, and
car bi noxam ne nmal eate, clemastine fumarate, )
alltylamineyy Hyaiditiom ethen fist genaraiongatihistraninesinpluge thosewbich can be

B AT b BRI een ppeption amogonit,
whick Mf&mrﬁ@ﬂaﬁl@%} havPsiiilapsiuteuraastivitySreftiohship #ethabhey retain the
the nal eate salt, and acrivastine. Piperazines: =
cdig gihplepe eroapiibe allgjamingsy)or mempaatratiary agyjed groipavita@iperizine or
iﬁé‘f&ihﬂ e 1515 Iagat at e mscltiﬁi ne HCl, and cetirizine
pifiding; BopgfmediasRibs A B LMOWEy ocabast i ne HOl .
| or aE@ghdlemfles! t&bIRR&AR ISR XlendRAEh® Bitarat®N@phenylhydramine
terf enadi ne and fexof enadi ne hydrochl ori de or” ahot her

hysieshtmideuanddinephydinatept abl e sal t. Azel asti ne
hyd h i.de. i t. anot h H . t i.st .
Wit cRmlsed el P alaRi e, pFERts Hlite idnpnamine

ciftgibl ve agent. Exanpl es of preferred anti-histam nes
i ncl ude net hapyrilene and | oratadine. The invention
t husAlkytaniidess , chlorpbenfitamtiteermdatsalts such as dnbinalzatesalt, and
comprising the nonohydrochloride salt of conpound 1
ac&‘ﬁg&’é‘etorti costeroid. 17 WO 2004/ 106279
PCT/ 5@ @2he 0 18RSk yzis 1RET, hi bk Hine ]%e{?ﬁodté',‘ CGAZRHC, cyclizine
provi des conbi'nati‘ons conprising the
lactate, meclizine HCI, and cetirizine HCI.

Piperidines: Astemizole, levocabastine HCI, loratadine or its descarboethoxy
analogue, and terfenadine and fexofenadine hydrochloride or another pharmaceutically
acceptable salt.

Azelastine hydrochloride is yet another H; receptor antagonist which may be used
in combination with the present active agent.

Examples of preferred anti-histamines include methapyrilene and loratadine.

The invention thus provides, in a further aspect, a combination comprising the

monohydrochloride salt of compound 1 and a corticosteroid.
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nmonohydrochl oride salt of conpound 1 and fl uticasone

propi onate; the nonohydrochloride salt of conpound 1
w@n4866298- di f| uoro- 17a- [ ( 2- PCT/US2004/016602

furanyl car bonyl ) oxy] - 11( 3- hydr oxy- | 6a- net hyl - 3- oxo- and

rost g- - d] - : r.bot hioic..acid S-fl.uoronethyl

est erﬁl; ﬂagﬁ%ﬂ’ﬁ: Ql%ﬁoﬁ%‘%ﬂil)? g goglﬁﬁ?e rcf’a’lz’“?&f’{ls S?mﬁréﬁ’f’ﬁ%ﬂ’ﬁd 1
mdA6hydrochloride salt of comﬁound 1 and fluticasone propionate; the _

6a, 9a-di fl uoro-11(3- ydroxy-16a-nethyl-%-oxo-l?a-prop
monghysikgchleriderseli tof campoutidehnand 60z9¢-diftarbdZhi-[2< aci d

MR Hnhire - Wmebacano-aesas Aedbon| 76,

I S] t achl.or i .compound 1
o 8 ey T B R B e i R Pifmonnd 1 ana
6d90adifliroIEB-RERE6H- 16cA nfefHYRB oL 107 -5 RPRINy Fix§ak d¥6sta-1,4-diene-

nonohydr ochl ori de salt of conpound and” an
Idhtarboibidie acidiSe(2emyeretralfideo-fimare 38 iybrestdnus  pr ovi des, in
a further aspect, a comhingtion conprising the .
onoNYUIFSERT Gt PHSPRAIES dh AAUHFS ATroh aeiiusion comprising the
mPRb Ak SEhRSHda%alt BREohPGALY 1 A B1YE4 BigMEdes, in a
furt’her aspect, a conbindation conprising the 15
monoliyelinvefticnr thdepoaldes,df adotipes agsbed, atcogbidtion\Woinbrising the
PDE4 inhibjtor and a corticosteroid. The invention
mPER g salt pfcompepnddeand pasaticholnermerpgenst i on
co j Si r: ' It of.c ound .1
F ogorper VA BRI 6 Tl A58 olooBEIOR AhiBriding te
monolyidesehlozideisalt oRCordgamaddi 4idlay antihigtaptias. maceut i cal

conpositions of the Invention can optionally conprise
conbi hpiverionghus prevides de A furthsn 8sneath e chmbination sainpriging the

. W t her. t | ts,
mEAOTRBL i shf o OB Rnoc TG Beson i & BREAGRM G BREE
cortiddstansitll ons may be administered either sequentially

or sinmultaneously in separate or conbined _
phar Fegciaventioal thpsopravidas, o a Surthep Bspaplh pepmibiration osmprising the

Kk t herapeut i £ agent il |, be .readil) reci at ed
N Ao 2 Sl e PnE Libeemat Sl bagpleE prrdiand o
cora@Rtloidt he i nvention provides a nethod of treating a

di sease or condition associated with (32 adrenergic
r ec epeasrdiagly; thee phainkaceuticahermahpositioasof iteiingention can optionally
adnmi ni steri t he manmal her apeut i cal | )
coB RSB S SR SR bipgud with ne o
mORIY B REHGE S ab He@fib&PiPgENd 1 with one or nore
ot her therapeulic agents. 18 WO 2004/ 106279
PCT/ Us260dixiddimbéapoufds bharch coinbinatiesemby be ydrhilidtéradeither

salt, . .potentially can be formul gted for other forns
sequenttlall\? or mmuitaneo sly in separate or com%med pharmaceutical formulations.

W

Appropriate doses of known therapeutic agents will be readily appreciated by those
skilled in the art.

According to a further aspect, the invention provides a method of treating a
disease or condition associated with B, adrenergic receptor activity in a mammal,
comprising administering to the mammal a therapeutically effective amount of a
combination of the present monohydrochloride salt of compound 1 with one or more other

therapeutic agents.
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of adm nistration, such as oral or parenteral
adm nistration. The salt can be adm xed with

we@oemnao2ronal pharmaceutical carriers and exci pPUBOSR04/016602

and used in the formof powders, tablets, capsules,

el i xi 1 ons [y waf.ers nd. the |ike.

Such T3t BRERRES e B SAC P Bl em e atip dpisd e forms
oﬂb@ﬂﬁu@raﬂ& Jtsacibostal SQ%dertBidutthisahtidd) ETRCIal G be admlxed with

conpound, and nore generally fromabout 0.1 to about
conamtigen Phatgregeutival caatiers ang hmmtante and vsgd indhe foemoofipowders,

r.mul at of. the crystalline s prese
o et sy R Gt B Rt A tedtkel GRE Bhagmpgcoutical
chihp6dilie vl IBRaEEM abd@t A0 £ 5309090%'@Rﬁé?§1%&‘ the actlve
WIllianms & W1 kins, Philadel phia,
compoung; mgi more- gengratly iprreatzonp Désto labdmis’iOfVat Addltlonal sultable

ere t|ve eutic DSIt of the .
P A el Pt o0 P EALS Spla P st imvention can
b% {dﬁ)iﬂgﬁ ﬁl}k}igrﬁz%r{ 371%3 ﬁ’gzﬁi;zlze anﬁlyll’rg%zcneo phhgﬁl)?/zfzfy, ZOﬁt lﬁmmz I_I{)1pp1ncott
Willianysd® dXifkins, (Philadelpiai Ai@2000. hydr oxyphenyl ) et hyl ani ne
ggggﬁ{ %q(ffq%xgé iu%f g@}rfr}ggé’m el aﬁl vt?qr%@;pr qagpnpelggntﬁn;l;h};hsarrnaceutwal
c&ﬁﬁ&é&ﬁt@mevlﬁv RLBEGELES aféﬂpggehﬁéq %sogr?f&%ilﬂhe N-{2-[4-

nistration o acr sta I’TDHO

(Riv2enykdiraxy- 2-phmgteﬂmlanm)@ay1]etm}m} 2haboxl-2-(Grrmamido-4-

--------------------- Trormblivien ERgmerd gnt s are m xed
and iﬂléroduced into a hard-shell gelatin capsule. 25

For miPigergRPletbrsptes @Wﬁar@t%amﬁ agreplesepiativetphgrmansutical

{ ut
AR RGP SSAIG Gy R UTER fon
monoHC  shigtedidnts hi s i nventi on: 30Qhaﬁ[ty%leﬁbﬁ,t, (mg)
Quantity per._tablet __(om)

------------------ sefiCtive I ngredi enf Cornstarch
gne3| um st ear at e

The above ingredients are mixed and introduced into a hard-shell gelatin capsule.

Formulation Example B

This example illustrates the preparation of another representative pharmaceutical
composition for oral administration of a crystalline monoHCI salt of this invention:

Ingredients Quantity per tablet, (mg)
Active Ingredient 1
Cornstarch 50
Lactose 145
Magnesium stearate 5

The above ingredients are mixed intimately and pressed into single scored tablets.
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The above ingredients are mxed intimately and pressed

into single scored tablets. 19 WO 2004/ 106279
wERIMWE2004/ 016602 Formul ati on Exanpl e C Thi SPERERN€016602

illustrates the preparation of a representative

pharmaceutical conposi tF' gn f,oF %a dm ni stration of
a crystalline nonoHC sa la X@?‘Pj%gi on. An oral
suspemsd exampte PluspaeLthe pasparioh BE a keprkRMatide pharmaceutical

conposition. 5 Ingredients
composition for.oral administration of a crystalline monoHCI salt-of this invention.

--------- | F
0.5 QLRI Bt BRbng o Byt ssfion: 1 g
Granul ated sugar 25.5 g Sorbitol (70% solution) 12.85

g Veegu é&landerbllt Co.) 1.0 g 15 Flavoring 0.035
Colomlﬁ‘% my Distilled water g.s. to 100 nL

--------- Active Ingredient 20 Fornul ati on Ex@wpke D This
exanpl e i Funsticatids the preparation of &.5¢g

r epr esent 8bdiuen glafidaceuti cal conposit izomgcont ai ni ng
a crystal Mdgy 1 ép salt of this mverg“fgn

i nj ectabl g nhg n bufferedtoapH éls
prepared Gy} t%w umncw ng  composi iy 2>
(TITET Ve tegun K (Vanderbilt Co)___________ L0g ...
--------- Flavoting. ... ____.___. Active | ng0%enk 0.1 ny

Sodi um Ac€&olrimgBuf fer Sol ution (0.4 M 2.5mgL 30 Hd
(1N) q.s. DigiillediwhterWat er (distilled, stegs. te)00y.|L to
20 nL

Formulation Example D

This example illustrates the preparation of a representative pharmaceutical
composition containing a crystalline monoHCI salt of this invention.

An injectable preparation buffered to a pH of 4 is prepared having the following

composition:
Ingredients
Active Ingredient 0.1 mg
Sodium Acetate Buffer Solution (0 4 M) 2.0 mL
HCI (1N) q.s. to pH 4
Water (distilled, sterile) g.s. to 20 mL
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wEOMWE2004/ 016602 Formul ati on Exanpl e E Thi SPEREAN€016602
illustrates the preparation of a representative

phar maceuti cal - conposi ti on 0] ion using a
crystalline nonoHO salt IJO ultaﬁ{)rébgﬁ?lﬁﬁon A

r ecONs exaubysld ilhptrbfes @R prépapiiRTRGeHEsehtlive phihdrbuttal
sterile water to 1 ng of _5 the conpound of this
copppeifion &oF. ingetion using a crystilinganenatir self of Humingpntianed

corphfrorEyRt oot R FYEEERT skt By 4 waepst meot

thé& b&ﬁﬁdimdfdf @ik DIecd . BSBresitk Uk 86lutiOn RAh&OEiMEA with 200 mL of
chloride, or a m xture of 5% dext rose and 0. 9% sodi um

anamrmnq@s thadleat issempstible \mﬂe theagtivg @unmtmge Sugh fluids are chosen

G PG aoe KEPHOL kP DR s o 57 dqxrossgpd 0.9%
soéﬁﬂﬂ SR Of8F exsanddled 4k %fa%éﬂ%nﬁ&’s’lﬁje@ﬁérp ‘Pac@fé’d‘ﬁh%efs plus

This exanple illustrates the preparation of
5% épxtsse imjectiong Notraosodkdd and 3%l dextrosep boité Enalfdtﬁcyiatqd Riager's
. ication of a crystalline nonoHO salt of this
15 E@‘Eﬁtl on. 15 Ingredients grans

. A@tlve |ngred|ent 0.2-10
Span 60 2 20 Tween 60 le Petrol atum 10
(b uth%/q a‘%}éﬁ Irugt){%/ésé tn e p ﬁ)\%atgﬁ (S)TQ?{:E?S&?&&Q pﬁ%jélaf%%lcal

composition for-topmal—apphcaﬁon-of a-crystalline menoHCt salt-of this invention.
------------------------- Al'l of the above

i ngredi ents, except water, are conbined and heated to
60'C wit fIng&Hieﬁfsl ng. A suffl ci ent quant ity Oéraff@t er at
60' C is then _added with .vigorous stirring to 30

iggl Si fyéaﬁelg%%‘gghtg:;ﬁm and water then add(gzg 19- S-

2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g-s. to 100

All of the above ingredients, except water, are combined and heated to 60°C with
stirring. A sufficient quantity of water at 60°C is then added with vigorous stirring to
emulsify the ingredients, and water then added q.s. 100 g.

Formulation Example G

This example illustrates the preparation of a representative pharmaceutical
composition containing a compound of the invention.

An aqueous aerosol formulation for use in a nebulizer is prepared by dissolving
0.1 mg of the monoHCI salt of the invention in 1 mL of a 0.9 % sodium chloride solution

acidified with citric acid. The mixture is stirred and sonicated until the active salt is
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This exanple illustrates the preparation of a
representative pharmaceutical conposition containing
wa@:2eenmpaond of the invention. 35 An aqueous aePOEUB2004/016602
formulation for use in a nebulizer is prepared by
I
AR e B e BBl o ) L o b 5 B8 g 8 by he
slawiadditioadf WalOH.ci tric acid. The mi xture is sti rred and
sonicated until the active salt is 21 W 2004/ 106279
PCT/ US2004/ 016602 di ssol ved. The pH of the sol ution
Is adjusted to a valu g from3 to 8 by
the slow addition of F.‘{.ﬁ@h@uﬁ.x ) ?lf n Exanple H 5

Thi sTeX@r@hplelillisidtdsaheprepdiatich Mtpo%eﬂforﬁuﬁhﬁn containing a
powder formulation containing a nonoHO salt of the

mpmléﬁl $8éirpffﬂ@? inysetiqnmfor nmnamheéaim@avﬁrtrlﬂg@es | nhal ati on

gg% dl% IJgﬁg a]ie%‘gi’\"d Ut }} % h%ﬁ?a" Uélloq%grmogmon having the
fdllﬁﬁzﬁlﬁgjllrlgféﬁﬁentslo

----Ingredients - - - - - ... mg/ cartridge
Act | se--+hagr-eeh-ent---0--2-—-+Lact-e5e-25

''''''''''''''''''''''''''' nog/cartridge - -~ - 7 -
- - - -Activeingredient -~ - coooooo-- 0.215 The active

i ngre gt "is mcronized prior to bIenngvvlth
|l actose. The contents of the cartridges are

adni red us owder |nhal For I on
Cﬁvermgge%%ﬁm@crpwwm%t@ in ¥l Bt o R gontents of
th@cﬁ!trtﬂ Q%ed'dtﬁlafsf@r'é@ﬁél aﬁQ a 20 crystalline
nono salt of this |nvent|on use in a dry powder

i nhal ati on device. A pharnmaceuti cal conposition is

prepared having a buli fornulgéion rztio of
m croni zed active ing se of 1:200. The
CONPPRk bk 113%111& S the [ i ini
devi ce capabl e of {&eﬁll \}ﬂ Eﬁﬂlﬁe(%f\?e&gwﬁﬁeﬂ f&%ﬁ%ﬁg@&mmmng a
crasialline MoAoH1 sdlt ofathisiinreention @orl wsg iresl dengovdl irdakeion Abvice.
le J.This exanple illustrates the

F | Ex
p?gggrpg%‘lﬁ%gewa CQUBPQRifioR is awpe@ﬁthamgﬁd%k farpalagion rgtio of
%s el naﬁﬁ% fng?édlétﬂ kS 1ONERE 1:980.f Phe é’(ﬁﬁ‘pdsﬂuﬁl 1%5&%8 Ghio a dry

powder inhalation dev1ce capable of delivering between about 10 and about 100 pg of

active drug ingredient per dose.

Formulation Example J

This example illustrates the preparation of a formulation containing a crystalline
monoHCI salt of this invention for use in a metered dose inhaler.

A suspension containing 5 % active ingredient, 0.5 % lecithin, and 0.5 % trehalose
is prepared by dispersing 5 g of active compound as micronized particles with mean size
less than 10 pm in a colloidal solution formed from 0.5 g of trehalose and 0.5 g of lecithin
dissolved in 100 mL of demineralized water. The suspension is spray dried and the
resulting material is micronized to particles having a mean diameter less than 1.5 pm.

The particles are loaded into canisters with pressurized 1,1,1,2-tetrafluoroethane.
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A suspension containing 5 %active ingredient, 0.5 %
lecithin, and 0.5 %trehalose 30 is prepared by

waleaproeing 5 g of active conpound as ni croni zBOI/US2004/016602
particles with nmean size less than 10 min a

col | oi dal solution fo'fl:%ﬁﬂulgf% QQ-%IQI@]C trehal ose and
0.5 g of lecithin diSsol N of
dem ﬁhrs&lx’ampté astentes thé prepastiemsf mforirmlaetimna:ymﬂiﬂimgﬂa atystalline

the resylting .mater i sS.mcroni artlcles
Y % ﬂ@gﬁla}’eéﬁ@f&?f ‘Fséé%am%‘ﬁe‘i ‘@ed erThe

part| C ) SUL s
Do WRBErRcR, ot s Ph Ao BRTMEEELR el Y R ¢ parcd by
di%ﬁé'néid@ﬂ@@ddf&tﬁﬁ@é’omﬁnmdwb aticronizeX pagicles Kvithhisarestzdipssathan 10
illustrates the preparation of a fornulation
HEbiatasoHtion 1 arrmdyg@ralq 3 gef leﬁﬁm M@solyaql n H0 mfk ogf demineralized
ve on.for use in se i nhal
Rt The RRbion 5 pieh sPeTBhE R oL AL miftaniseq toparticis
hmﬁg amean dBnREGNSsTRAPY. 5 . dTWt%lé@aré@oaﬁle@ﬁnt@%ﬁmé‘@rs with
onpound as m croni zed part| cles with nean size |less
ptebamz&m 1ph,2,8,358-beptafiucso-nfopes. from 0.2 g of lecithin
di ssolved in 200 nL of dem neralized water. The
suspensi on is spray dried and the resulting materi al

mrﬁﬁ @dﬁo%gg E&H%ffy e Iﬁép Afh -2 g@gge)dz It'i*%@&ﬁ.z-

Ies an 1 e partic es are load

phmryle$h3éminmb;ihhny1ﬂnth5&i$4ﬂR)-2¢g!droxy—2 -(3-formamido-4-
- hept af | uor n propane. 10 The fol |l ow ng

h&d{@mhepxlhtw mép%ﬂnmqua 1, prepprabor. £ %f@Fé)eﬂ?athmS}abth

U6 A PP o o VO o

aLion, char acterization, and stability testing
of the rmnoHCI salt of compound 1; and preparation of
the di HO salt of 15 conmpound 1. Exanple 1: Synthesis

Egémﬁx ﬁtf‘i’% Leﬁs 8 E%p?ze{' rlof’i%zne To a 1000 nL
phenyl¢: IR ﬁ%ﬁ% (74 mmIQ) of 2-(4- 20
am nyphgopd het Mle@mm v3Gdd&d 1d-g 314 mmol) of 2-(4-

1, 3-dinethyl -3, 4,5, 6-tetrahydro- yrlndlnone

ammophynyDethylamine and kS miLeofid, Enqﬂil}ﬂﬁe‘ﬂi\ﬁrtmalmdr@ver head

Qb EhinPur (VeDh TRERRGUIR T SR Bt iRt S, a 125

mP) AAREbnI finiee] 6Ad § (B metRat 1]The fEB@tlcﬁfj@dsk'v@el% é; Uk it\Rifrogen and
charged with 83 nL (83 mml) of 1.0 Mso

platesd inraj qolt Wetes bath Yaerpdibitiomfungelrwdsyaharged rveth 83rtmé (83 mmol) of

SR AR S BRG.50) kopatte *0oed

bis(trimethylsilyl)amide solution was added dropwise over 30 min with vigorous stirring.

The addition funnel was removed and replaced with a rubber septum. (R)-styrene oxide
(8.4 mL, 74 mmol) was added dropwise by syringe over 10 minutes. The rate of addition
was controlled to maintain a temperature below 35° C. After 1 h, the reaction was
quenched by dropwise addition of 88 mL water. The reaction mixture was transferred to a
separatory funnel, diluted with 56 mL isopropyl acetate and washed with 84 mL saturated
aqueous sodium chloride. The organic layer was washed a second time with a mixture of
84 mL water and 84 mL saturated aqueous sodium chloride and finally with 84 mL

saturated aqueous sodium chloride. The organic layer was concentrated under vacuum.
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The addition funnel was renoved and replaced with a
rubber septum (R)-styrene oxide (8.4 nm, 74 nmol)

worwsdaaed dropwi se by syringe over 10 m nut esPCTTN82004/016602
rate of addition was controlledto mai ntain a

Tglg ?&?@%3&% ‘?w%%'r@é’&n@éﬁ&éeﬁl fil %{Jbgg&%“n%?g&ﬁ%)%ﬁ then

W'se a
rédisa6lvie® th Wopropiml \(% 1hL§iﬁl$d Iesateddo t70° € with stagipgr Toheentrated
funnel, diluted with nL i sopropyl acetate and

hygropilarioqish (E42 mL. 4P mlafeléafas adrlrdsysr @Efdmumt%sm%e.r@émre was
alTQ\g c{){o%%n f ré%&mﬁ%ﬁt%ﬂ?ﬁg@d%ﬁﬁéﬁa Ui a r&\@'iéﬁtgtea &)roduct was

ure 0 er an

1@(&%&59 GlfaB6n she @ashel vt isyprobinol ekl isbpﬁ)@?ltdcaﬁa&}d The product was
aqueous sodi um chl oride. The organic_ |ayer was

deiedhuader vaguem (pnddr anddberdissolyesl inG6 20 Jyalegend transferred to a
PCT/ US2004/ 016602 , Th
SSRELHTI ANE bt BPE PO Butss s RaY HaSius oo odeaice 19

I8 00 nirfsl) SR A0Ed.I Theé §6§fa‘ﬁﬁ§ Fitine( azasfasm&n andthe §RLRH separated.

to 70 C Wi th stirring. ncentrated hydrochloric aci
The 8rganicilayet 6@s dmﬂ pversediadundfiateead coneentiatedite gffofttibe product 2

m xt ure was vve to 0 oro t e r
o1 pirae-PRpmH 1 it s Elroro oL T b b e 1B 257.2;
fhplaved by fil tratl on and washed with isopropanol and

I sopropyl acetate. The product was dried under vacuum
for 3 h and then dissolved in 56 nL water and

E%‘rsg‘l‘ii%e e iy S dimssaBUoR - Grirmpaggido-4-
bepgyloxypheayhethane Yhe separatory funnel was shaken and

t he @@a% ﬁoﬁgﬂﬁ(;?%ﬁﬂam1 -Bbéﬁbél{zg Z?hééﬁ%@ﬂla%{@s(m rlt Rfiate 3)(99¢g,

over | um su ate an conc
2P hafloly va dikéblead arBGQﬁH rigraethylfovmaniite. ( Ididazold @. 3Tg1ﬂ4 mmol) and
59%1 omz: [M+ . cal cd for  CI6H2QN20_257.2; found
I-butyl dzmet@yléﬂﬁlp@ogde hendkmaingly were added. The solution was stirred under

nﬁm%%enzy(fs@(egéﬁen 8 bR %ﬁgﬁ%%&y(eéy & 5(7%86%&” do-

t—bﬁi)yic&m%?]ﬁﬂylbh]bﬁdé (1] 641@} 41® mfndip nzyd ki aadite)reddian ®as stirred
(internediate 3 28 mmol ). was di ssgol ved in 36

forangidditionsl 203 r&éCtloﬂlﬁV%?aiz]é‘Feéi Wlﬂl g myxtusyofsenrepyd geptate (53

i R EF L) ol G REFo & ey TonlRI The ithficlaer s

twicevspiedr vt #mixtdrdof xﬁdeh Q7 adld) and @htﬁifﬁé& L(eeus%dg;m Ehléride (27
mol ) and t-butyl di met hyl silylchloride (O 64 g,
mdpowasthey 2iend dvagh Wit Ried @q@ﬁuwumchlo@ée (bl r The

offbuf it S R PustppdlubIRE "R ALEY fbdsTgpm)

wWeke adied ahd M Sh§iensitn s 8tie@PRIE 2D Adidufes! mITBé solifl§vere removed by
organic |ayer was tw ce washed with a m xture of

filieation apd therfiljratgreanecntiatedvaderagoeens Tbg gesidnecraserystdlized from

s i a0l aRCRA %120 p5on, 25 7%) i Cryhlialt 455 e solc

?Mj# rp](ica@a@form%ms&hs&%m £d.1; %ul&?%é(?%@ 49) and

exanes

-

Example 3: Synthesis of N-{2-[4-((R)-2-hydroxy-2-phenylethylamino)phenyl]ethyl}-
(R)-2-tert-butyldimethylsiloxy-2-(3-formamido-4-benzyloxyphenyl)ethylamine (3)

Intermediate 4 (5.0 g, 11 mmol), intermediate 2 (3.5 g, 14 mmol), and
dimethylsulfoxide (10 mL) were combined in a 100 mL round bottom flask and stirred to
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25 were added and the suspension was stirred for 10
m nutes. The solids were renoved by filtration and

w0 b@4fldd2ry at e concentrated under vacuum The rRGST/USE04/016602
was crystallized from hexanes (45 nL) to afford 8.85

f ' .
A8y B 0l PSSR0 B A
(F.Dgntl A6l PwerdGdded arﬁﬂhExannd)IEmﬁ(tu@Ndsﬁzeaied t0f40° C. The reaction

N-{2-[4- ydr ox henyl et hyl am n henyl ] et hyl
nglxt{ure v[vas rglrgun%amed at 140°C¥ for 18 min, then cgoled to roo temperature and diluted

\&é)t)f(f)wé or r@!ﬂgﬂ{%g %P@%X*ﬁ?%% g@g %&?gm W dRangdl an

sotimsldissolived endré@h atafsferréBtota @parhﬁ)ryrﬁﬂin):l "Emsdorgamc layer was
di met hyl sul f oxi de 10 m_%b wer e conpi n%\d in
weshedavibyetsn( Y ra&k oMlewed tby peetete bytfen(p /t/wvzveem &@@217?% wiv

SV RRRRNERTS, oS5 T SRR i st s 5%
Wil in‘wéter, 11 nilo)lowed By sdaattdagtedud sodiaacdhleideii A nalr)e The

was heated to 140 C. The reaction m xture was
orgahictlagien sas dried aveT spéuurmwlﬁatemndtchewn@@@rié@l afferdriptepmediate S as a

by S%&? i%{#ﬂrlgﬁ {tg(tﬂjg( gg l%éé%)m'gétw%ﬁ{ﬁ;‘)&lc? Of CaghlaoN3 0481

6Wh4fou§d54(5650| i ds di ssol ved and then transferred to a
separatory funnel. The organic |layer was washed with
water (17 nmL) followed by acetate buffer (5% v/v

Em&» 14 Xnihesiy %ﬁz%tgﬁ@@-éﬁ" Gy o ebesHiy L AuGp nbepyllethyl-
(Rs3hydrexyrirGritrapamigp-4rbenzyly xwehew Jefhdamine,(6d
aque %%9%@&53@' O if ‘H?m@l? {yalldlssolVO@in REIUrSrutAYE6 mL) and

oveT "sodi um sul fate and concentrated to
trwtliyimdme nitileydrefiictde (b.4asl.8.4 tinolpwas gddedt iTihe sslusioh wals stirred

e 59hH SR R oo nendheta a@ios of Wi of & i Talloweibly 10.0N

After 3 t diluted wit
ﬁu{n&hﬁrﬂr_oz; dF%)(-3 28-%{76%80%0 ) phe?]ryl rg% y earr?lacnlgn%aesmﬂu] eetwhly
isppropyl acetate (20 mL) and transferred to a separatory ﬁmnel The mixture was shaken

2- hydr oxy 2(3f r mani do- 4- nzyloxy ethy m
amh%b a&ls i e ?rédélﬂesg@egﬂe LRI led i he

RES Tl T M

layetiwas Wa'sﬂned sathid indiuneas 93hl, faed and Oml2 §hthrate'ﬂl’aqueous sodlum
reaction was quenched by addition gof water
cilgrifeipdigwsg byd sanket mamaﬂmuéﬁwm(@l@dﬁ Thgsprgamc layer was
dﬁé% 16‘%65 Btéklfll{ngxc é.l?fa{yea?ltiféﬁ%grg@ﬁgé ? ford Sﬁ ?11 gtt,tebdasvﬂ lgtjawn gelatinous
[28¢ .Y minkd1'9%). The: l[’MXI &altd ForsO3KeyN: 02 G26a13¢l fdund 526.4.
| asic mxture was fi through celite to renove
und| ssol ved sol i ds The filtrate vvas returned to a

E%P iﬁaiog ﬁ%“”” d4 g@-%‘%ﬁﬁfr Sy Rk o rjFyean-
30'?‘&’1“%“ [ft ydroxyph F‘lfe(-l ol | owed
by 1ﬁ1t6ﬁﬂea§atéé&%5 3l 24 1RAUB WS d%%i'vé’dfhptf‘b I, Qﬁethﬂb? and treated

organi c | ayer dried oOver sodium sul fate and
mtﬂlm‘evﬁtcchﬂmdcdah DRefréwGeb( He 5pg)o The suspensiomwis stivned at 50°C for

|.at
2 ?mfax atl en filtered to remove the Darco. To the filtrate was added 10% palladium

on activated carbon (250 mg) and the suspension placed on a Parr shaker. The reaction

was shaken for 10 h under 30 psi hydrogen gas. The reaction was filtered through celite
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25 solid (4.2 g, 80 mol, 99%9. mz: [M+ Ht] calcd
for C32H35N304 526.3; found 526.4. Exanple 5:
wEheers of PCT/US2004/016602
N-{2-[4- ((R) -2-hydroxy-2-phenyl et hyl am no) phenyl ] et hyl
add congentrated under vacuum to afford com ound 1 as a brown elatmo s sohd (19¢,
R) - 2- hydr oxy- 2- ( 3-f or mam do- ydrox phenyg)eth
48 rirhpl, Diver N ANR(360 MHS IIIYIS© (&) mmorz BREMA6H} Al 9293118 (m,

b ioas (g B 050 60 Pno bS5 20 ne W S EH B 8 85 6, 100,

6%&16 eIt oF ) fostd Khen L sibig ngmasrs,
1HY t inkeafelor BAT dabed I(ox?ﬁl@;H}lth(hﬂﬂd6lZl;1ﬁomxds456MSI on pl aced on

a Parr shaker. The reaction was shaken for 10 h under
30 psi hydrogen gas. The reactl on vvas filtered t hr ough

E§§.!n o TAAHoA I &E oun and
53 %ﬁ%ﬁﬁ glg: ()sf] 6H), 2. 9%67% 18H( mm

(ZH) Cﬂm%éléﬂds g@ (’Wg ﬁﬂnmé‘%@gs &rs%\ﬁédrin 1]1'I|)mL q’soé?op?n@ﬂn a bath at

SOﬂG) and?altbﬂve‘d {{C] 60((11 rT,he Selutiony WQS stirdgd thpidly) andll 0 NHYC] was d@ded

( S }g;brrglx%lpsﬁxﬁa %@;{%r 6 1‘%}/' . H+ e@%gla%gref The colorless
ﬁtﬁﬁfn@ E)hhy { {V9§‘1s91f Ehlrbgf%il{rétlc{n(e@d cﬁwﬁ%ﬂ@?‘yacamn to afford the

enyl ['am no) phe

diaydepkhlofitR) sdtt dfyubpoyndl (B71 g 3rdmuelol, 46%).
hydr oxyphenyl) et hyl anmi ne di hydrochl oride 10 Conpound 1
(3.17 g, 7.3 mml) was dissol ved |n 111 ni isopropanol

Ek{;‘mﬁ S5 "R ﬁ\g}{jo?v LOngfe sol ution
pﬁi@ l%ill :g n ; O%F Sfﬂ“gg‘%?% 4 m., 24
h¥‘iﬁf&?‘é %‘Lﬁ igyd ré’§ oridey st al i ne product was

i sol ghe E’t‘éllfzbél HinglioeRloARS sl dRJPRURE 1\iRsmY B ale 6a(15g,
afford t di hydrochl oride salt of coffpound 1 (1.71

3.9 miBol waslissoWsddn 2ABLIARN v ehucdReropsuanbl & 407N Thé warm

so'é}!{niﬂzﬂ o %uR%i %{;}E %g;@ﬁ( éb%rgpgr&ﬂ? ﬁ,ﬁﬁllrg ; hchfEcl)r r110)"lqiheergt%lryltallized
pﬁﬁ&ét%ﬁitﬁw& )a?!ﬁ!ﬂti/dtﬁﬂ‘aﬁ& dﬂwﬂl&’c{e&) Ghb i BFaff0i€ 1.0 g of the

crystallized di hydrochloride salt of conmpound 1 from
dikydwoplleriasaltlofogipoad B (D0 mmbl) 66%3 di ssol ved in 24 nL
of 50% v/v aqueous isopropanol at 50C. The warm

sol uti on was d| | ut ed vvlth 48 nmL i sopropanol and

Efhth feeﬁéf tloﬁhﬁl\f L l—l%ﬁﬁ'g J?r Sggﬁt vvas
ph &g plh Bﬁ: thﬁg (g i '}1 ' de’ 2#?“641 onpound
hy.L o3y ethysyggine men Cryst al lization of

N-{ Zh{%ddlﬁl,TguﬁWt@ﬁWﬂ@sk compound 1 (5.2 g, 11.9 mmol) was dissolved in

187.9 mL isopropyl alcohol with stirring at 40 °C. Complete dissolution was achieved

within 10 minutes. The flask was then charged with a solution containing 1.0 N HCI
(11.3 mL, 11.3 mmol, 0.95 eq.) and HyO (29.6 mL). The solution was stirred and the
product crystallized over several hours. After 6 h, the crystals were isolated by filtration
and washed with 15 mL ice-cold 15% water in isopropyl alcohol solution followed by
15 mL of isopropyl alcohol. The crystals were dried under house vacuum for 12-16 h to

afford the monohydrochloride salt of compound 1 (3.92 g, 8.3 mmol, 70% yield, 98.89%
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phenyl et hyl am no) phenyl ]
et hyl } - (R) - 2- hydr oxy- 2- ( 3-f or mam do- 4-

whyanoseephenyl ) et hyl am ne nonohydrochl ori de | nPET/B804r016602
round bottom fl ask, conpound 1 (5.2 g, 11.9 nmol) was

pugiityS ?ﬁg k—l?@@&'g@ a whisté- c&lrsfgl-hﬁés%ﬁﬁo WhteRL 1 0.2M! T NtMR {30WMHz,

| ete ssol ution was achi eved 30 Wit hin
DMSOII:Z;)UB @)m)Th)ela‘ (saHi), 62 (theH) a9 da syill)y &166 Girst 1Id)] 8.27
cont ai ni

il B 98,15 b TragShoT 21 0 Gaston o oh . i 6.57 @
2 SV PSR il . 270

3.4 {th, §19). T‘Eleﬂneﬁapfﬁia@sibf(% %toafcdlfbr Cg@ﬁ-ﬂ@jﬁ)&lH@ll Cobb®b2; H, 6.41;

sol ution followe I sopr.o al cohol . The
Nc§-9&tGl &-5he feund; Ce@yﬂﬂ»&éﬁ %%@ glla&}u’?rh or 12-16 h to

35 afford the nonohydrochl oride salt of conpound
1(3 92 g, 8.3 mmol, 70%yield, 98.89% 26 WD
e@@?@taﬂﬁ'ﬁhbﬁﬂﬂﬂﬂ{ﬁ[uﬁ@ﬂﬁz ydroxy2by HPLC) as a

pm 1&3@% hbmﬁ SY1L-GR)- Yy Ak 0 0PI (8 F6rRamdidi-4-1H NVR
ghe

3 111), 9. 62
)mo h@%i’&@hl&:@dés’(im 8)27 (d’(rlnH

J 1. 192:)2008nl301(r1d1b0‘¢¢m flask, cesipound 2 (200, =0, Q.46 nﬁrM)l) was dissolved
1n%ﬂ§1§]\_] .1.53)p i ngo ghg goglmlérg Q’PB szt r&ecé@%(vr?]ﬂ)ei at rgfo gémperature
m{%l f be@?)a P %2 ofx)s 24 7%%%01u§5§ @Monﬁﬁ‘@km&‘ﬁe foWvater

(26 n8X0; 26thmo]7)) s th‘en laddied dZpp6Be 4 theH;cmﬁlngb,lutN,n EIhS ]stlrrtﬂg was .
8: Crystalliz

at i
stwp{eéﬁpgx I(e(qq}ut@nmrpmmgd tcpﬁéw?ﬁfefpﬂm temprasHim 7O White
§
cr T R oy S o e Tashsd 33 1
1sd5pidpaimmmm(3 hﬂSJ‘and(deﬂ oz ﬂnr(uZ@O Thg, crgtdSwarenlo)leated to yield
di ssol ved . in_40 [ SOpngff/ al cohal . Wge sol ution
t mpnehY4rP@HO%¢?oPWP@mea (orst rpdieiure  until it
becane honobgeneous. A 7% (w w) sol ution of amoni um
chloride in water (20 nL, 26 nmol)) was then added
Ectimplei B8 € rystallivatish iof N-{2g[4s@R)2+lonlrody@- stirri ng was
plie'ilymﬂaﬁﬂn@pﬁeﬁﬂ tEﬂ}-@R)-My‘d@&x)pe-r(behﬁﬁinidb 4t and at
hy‘di%?s!? lﬁ!ﬂi‘rﬂ@ﬁfy%ﬁn %oxﬁﬁl Qrociléri@e crystals formed. The

als"weré col |l ect ed on a Buchner funnel, wash

Wi t hAiZSQ ml, Huen-nasked flaskavas chamediwith a hyriraehleride sgit 0§ gompound

1 Ffith a7 somiraen 2 Bupriod s sERHRRo b (5! £ izpion and 12

1s<¥|\%r8ga€ﬁol whbr @@Hilﬂb eThe m@ftﬁﬁ:t\ﬁéé HeaRite 50D °C to dissolve the solid and
(R)-2-hy droxoy phenyl et hyl am no) phenyl

thesd‘nl}atlpn @\R} st’i’;’-rettydrS@)@ﬂ . (Is;grglpamh{%nh) was slowly a dec]i over 30 min
ot 0 BB s R oot P oA PR AEta g s i o grfepanol
(98 3hL) Whs SHIBAUABEN over 30 min and the solution was stirred at room temperature
for 7h. The crystals were isolated by filtration, washed with isopropanol (30 mL) and
dried under vacuum for 16 h to yield the monohydrochloride salt of compound 1 (3.8 g,
8.0 mmol, 67 % yield, 99.7 % purity by HPLC)

The hydrochloride salt of compound 1 having 1.52 equivalents of chlorine per
mole of compound 1 was obtained as follows. Intermediate 6 (3.1 kg), prepared

according to the procedures of Examples 1 to 4 was debenzylated according to the process
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1 having 1.52 equival ents of chlorine per nole of
conpound 1(6.1 g, 12 mmol) and 1:1 25

w0 s@pnopanol :water (98 nL). The m xture was hePCEUS1004/016602
50-65 C to dissolve the solid and the solution was

oﬁEkz&ﬁdlﬁQ 52dndfle® Brydtallize@ BERRERS o 2 ?rcmeés M ARl N6 1o afford

added over 30 mn at 50-60 C and the sol ution was

22 &g @ hydrachlomide salp of enmpaynd\le rThe cnystalizadrmypduct ivag eRrystallized
ni) .. | ow led 30 i dt ol on
ooloER B ik 8%l 21 AR RE e
cérﬁ?&tﬁlHQ%ﬁYng 1.53 E&lilA8nts ¥AH1EGneM h i sopropanol (30

m_) and 30 dried under vacuumfor 16 h to yield the

rmnohydrochl oride salt of conpound 1 (3.8 g, 8.0 mmol,
el % p The _hydrochl ori de
"oif tfgﬁ‘ﬁ@t?}%t‘i’nr?iw &ggzé&%ﬂrf?&"@hts of chlorine
pb@rylethnsla@nep)mmhml}ﬂi shmp&y-ﬁe(a-fagmﬁmldms
hydroxyphetiydlethydashelmndhydyochdaridd accor d| ng to the

g{: 28%%? lpgff}q%g 9 g&g@g@éﬁgg S%V% de b 5 n altngq 52 equivalents of

c6TAdIR2 ARt B 65RBourAL @(ﬂé@ @m%mfms %ﬁ?éhd%& y@iql lized

according to the process of o afford 2.2
1sngropanqal wapat (382 hilor iThe slslab/twasfheatcdrpom sigpwise Tashion, from 50 °C to
st LLi.zed product s.rec aII zed ng
b8 ok S Ryl e erglid gl s vef pngd iPecel and
1551)!1% Q&ﬂl &0 ind§ w28 la@ldé?lfm of® ﬂd Ajddhﬁ)%'af‘ﬁo;g/ro? (80 mL) was

equi val ents of chlorine. an‘p e 10: |zat| on
adsked Nrdifvipetan(d( di?ystﬂ fblgmiartmmwa% obpéreed hftdriapbanfiSnol. pesadidd. The

Slﬁ%?‘@%ﬁgﬁ%}nz r OX 3%3653?@8&%&1% werelisplated by filfration,
ogstop buree S?%f"?ﬁr‘%’?‘.‘a%%‘f%%r e ) B8t 7 nc

drigd d8r vaoninn tegydeld teprombdgdiochlbride sdlsofvongmond 1wat er
(79 m.). The slurry was heated in a stepw se fashion,

from50 Cto 70 Cin 5 Cincrenents, to dissolve the
11511T

o%ﬁ{za lfy‘ﬂ 819395 and
) C L3 TR NS
%ﬁc’g‘*ﬁy Eﬁﬁ il C‘lﬁ% S Ciinfot o anc

ad d €k a stRilfhfios Ivial r\yatamo &IL)rvve%cadaéd foqggu BRBhIRLIHE 8alt of
for 16 h. The crystasvverelso at ed tration,

ccwashmd 1\/088(91mg0065 83mo) it fypmapswy MmﬂleVaS(sl;l&edier 48 h. The pH of

| 10 d d
ST o R e e Rt O B SR vSP e dmsbnpcfumnel
and thEXRBP) ellwlias femovb@bhd AW Al dr¥for 3 days tq yield ther*

N-{2-[4-((R) - 2-hydroxy-2 20 phenyl et hyl am no) phenyl ]

mendhpidiechRyid2-shly df compp@m@3- f or mam do- 4-
hydr oxyphenyl ) et hyl am ne nonohydr ochl ori de

Example 12: Crystallization of N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl}-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine monohydrochloride

In a scintillation vial, water (10 mL) was added to the dihydrochloride salt of
compound 1 (402 mg, 0.79 mmol) to form a slurry. The pH was adjusted with 1.0 N
NaOH and 1.0 N HCI to 5.09 and the slurry was stirred for 48 h. The pH of the slurry was
measured at 5.57. The slurry was vacuum filtered using a Buchner funnel and the filter
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In a scintillation vial, water (10 nL) was added to

t he di hydrochl oride salt of conmpound 1(380 ng, 0.75
wor@i)lod2ee f orm a slurry which was stirred for BGI/NS2004€16602

pH of the slurry was nmeasured at 1.94. The slurry was
PHEG HHRrEAb i RY £ NS 1vBE tRaiBUSNRES dhiyrosfield 2R IﬁBﬁbHyﬁﬁ)chlonde salt

filter paper was renoved and allowed to air dry f
oflegmpeundyli. el d t he nonohydrochl ori de salt of corrpound

1. Exanple 12: Crystallization of

N-{2-[4- ((R)-2-hydroxy-2- phenyl et hyI arri no) phenyl ]

Exaiid 13:3 n%hmsdéf%yst%n{n%ﬁ

oAy Al e,

YRR PHE eRy iy aming ?‘“8? W48 10402 ng, 0.79 mmol)

to forma slurry. The pH vvas adJ usted with 1.0 N NaCH

and 1.0 NHO to 09 and the slurry was stirred for
a4Megﬁﬁf 2‘rBr0m01(R)=1-¢¢r¢nbﬂtY (yldimethylailaxyn «(d-farmanitp-4-The

~ poatbanef i | t ered using a Buchner funnel and

(he L 6t"8 UPLRAILIASATS, BT A B U BSY T el o
dichfromBmhyS P17, SIS Hhals ad@éd t@%rmﬁwl@lf ﬂnld@&’é@l %6Jg3 0.32 mol)

Synthesis of crystalline N-{2-[4-((R)-2-hydroxy-2

a@‘h@ﬁﬂ'bldmw h@ﬁ@ﬁmdw}myflwmﬁwmi Ghdy5e, (0831f mwpinin

Dgﬂl{(%g%%{ngﬁ éyerg?%frb ﬁ]ﬂ}é(@(tull% ltv%'rsn ls{] 16Ef5TP0? %B)ild rﬁ'&:hrleacl)crtfog Svas:

qhHcHBd Rrth St YO0 ml $ ah LTHERHGLERis Fayer was extracted with DCM (37.5 mL).
benzyl oxypheny) et hahe 10 A sol ution of

The combineg DﬁMéaywysl werk yistidled ot atcesltpic br@,sm@ 1@ 6 vohin)e ofiva.

1g¢ n&mo(é%gg%lglag(n %’P tage s(c6ys§a§11§ﬁ5|)p51\/\las a %oct:tgnea(ﬁl()%]{)ywas added
d@xmg@ e niin.( Ind gnﬁﬁ Wed ‘30(41?@ fe ¢ gﬁaﬂﬁ%eﬁha  GERABALcted by

54 g, over
ﬁhrattourthaen/va&hsd lwmlh@dl Vioris@Rtame: DIUZ’M (B eza’lﬁ nnhbl amzhdned in vacuo to give
enched with vvater 190 I ayer
g ilekomng £he e ?olsd Eﬁ?}“a 590k E) 2 BN dn pbsora Wik

ASYESAPPi el, SIFEI D E 000 o o

5;00.9G (%) 5 S&BBGM%(QHQIM eld78 48¢QDEI)3m¢*5 ?)QQZHj-s) 5\1\1&75(2&1)@66196 (1H)
dr opwi se _ov was oled to

d,tngs o i* aé)6\KéH)ed@8ﬂ4 Je&t%éoéiz 7f1|1|(11Hé€1|0§r4 iﬁ%ﬁﬂaa%ﬁﬂa 725 727
t Y}
(0l P38 TSl BEE TR A oee? 1ol BTE £34 B0 vy oms
8 @@Qlﬁ}ﬁdgﬁ—lﬁ@% R )76 (10 dt\J'\IRII.l RHaC @@edké/\éu% lue € &d 23MY346fhe minor
(400 MHz, CDC13) 8(ppm): -0.06 (3H) s: 0.11(3H) s;
rotgnary (3H) s; *0.89 (9H) s; 0.90 (9H) s; *3.38-3.49
(2H) m 4.78-4.87 (1H m *5.09 (2H) s; 5.10 (2H) s;
b6 S9thésis-Hf N-{2-[4-((R)-2-hydroxy-2-phenylethylamino)phenyl]ethyl }-(R)-2-
hydroxy-2-(3-formamido-4-benzyloxyphenyl) ethylamine monohydrochloride

2-[4-((R)-2-Hydroxy-2-phenylethylamino) phenyl]ethylamine (19.8 g, 60 mmol)
was dissolved in water (80 mL). Isopropyl acetate (100 mL) was added with stirring. 32%

w/v aqueous sodium hydroxide solution (17.2 mL) was added with stirring over 8 min.
The organic layer was washed with water (100 mL) then distilled at atmospheric pressure
to a volume of ca. 70 mL.
To this solution was added N,N-dimethylacetamide (DMA) (50 mL) followed by
2-bromo-(R)-1-tert-butyldimethylsiloxy-1-(3-formamido-4-benzyloxyphenyl)ethane
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d, J=8.6Hz; *7.06 (1H) d of d, J=8.3, 2.0Hz; 7.11 (1H)

d of d, J =8.3Hz, 2.0Hz; 7.25-7.27 (1H) m 7.36-7.45

W@ 20d/106279 7. 70 (11-1) d, J=11.0Hz; 7.79 (1H) SPCBUSR04/016602
(1H d, J=2.OHz; 8.42 (1H) d, J=1.5Hz: *8.76 (1H) d,

(Zrb;%, ?égfrﬂﬁolg’én&’ E@&%lﬁh%aﬂiéﬁaﬁe @793 g,2§4‘/1%’1ﬁ81) IR MR waheated at

. b. Synthesis of
90 2C (it ba(tl?}elﬁpdngmreb;fqr 1Z- Ipﬂnen cbolpd end ). pWeater (35 0Leilh wias added

algq {Wp&l%ﬁ‘egvﬁ% ‘?}%@6‘@%’{ @:rgélglat?mggraﬁurg ef ﬁﬁa%%%{g et%ylethylketone
)((<15%) f; 'vbég 5@&%&&1&@&?&@%&& q pﬂ‘%ﬂ%%&mc Jayer was
I SSO wat éer

am ne g,
w@&&dmnﬂ) 17: n&am ohyV acatizt amcbsc(djmﬁ andtjtewaergtiRh)ifslbowed by

2§l 0 A AP e IOR ] BN A ErEARie 5T RS diuted with
MR L) BUPelBR NP At iR Kk 100 Blodac 998 150 .

at atnospheric press to a v
Mme MEK 7(51) inh)) svas @ddeﬂlfonowa:sbﬁai deldtidib et i hertd @ giSI 6
DvA) (50 m) fol ]l owed
mzn%} Brmethpgal {1G0apk). bmeymaitmwaﬂ hepted ay/37 fC fqrg.5 h then cooled to

3% éf]:”_ / E@%ggt}cénl\g% @éh?g%l%ﬁ{] %%%%/Q%)ﬂﬁec%g pX‘QPégng‘c{Ja}rﬁ%%e solution

(109rhoaidendtdr %G nfl.) voek added.) Thelbegariic Xdydf WaMsHéﬁ&hﬂﬂZg% w/v
90 C (oil bat nperature) for 17 h then cooled to 50

aqueovmqshm{l fblenﬁwolwa@l ddQeal) th%ltr@ﬂ@d mthtamt@ agis(3.7 mL, 64.6

R0} U b B ERD A Th ey S B ds et yow 100

YU SwolEye6% PR AQIcRs s%@nmmb@oluﬁm (3 ¥aso mIvyashed
wth 17:40: 340 v/Iw v acetic acid: sodi um acet at e: wat er

( 100Th¢;§01ﬂ‘féﬂn wesedilugd wszEK\(l%méd d@nsbﬂﬂl@dqt@ hIVokuinteeof

R0 M 80, e A AR 6 i PSS v B3 i mmlf s
ditsﬁlléti afgahum Wiuhdef db 40 nL. Mog: IMEK (G@Qnmay\&ﬁleéﬂﬁ&ﬁle

fol | onwed a solution of cesiumfluoride g 51.6
nmmte)waﬁponédﬁamﬂm tena@ratue. Thh@chdwem@oMedﬂe)a bmtlan, washed

bR i e G aptingSessopbaRitseles o
(184, 799arky! OF1 1R ﬁ%cmto@rstrﬁ&%mo WeEz, 21864 TB@’F’&“ 2.70-

organi c | ayer was washed with 29 aqueous So
2 88 I(2H) i 2 961(1H) mn3 01301 h{dH)trtheh 14-3€8t(¢H) wi; ¥V 1@ &F) ing, 4.81 (1H)

5§56 AAHg deBUaTh 5t B i b o0 ﬁ&%a%aéﬁﬁ?iﬁa 83 2u
o5 ared- Bt namseatasd A e i o
J=rﬁ.6Hz We’lﬁ diD ;|1 7.3047.86 (CaI-I)/mL Gﬁé b42 (42D. m,1’25D (ﬁH) d\/EEK7 GHQ 8.26
b, 85 0B AT & 1S st B S 185 0SS Bz 885 i broad res;
*9.64 (1H) m; 9.67 (1H) s. * Peaks are due to ca 11.5 M% of the minor rotamer.

Seed crystals were obtained as follows. N-{2-[4-((R)-2-hydroxy-2-

phenylethylamino)phenyl]ethyl }-(R)-2-hydroxy-2-(3-formamido-4-benzyloxyphenyl)

ethylamine (96.1 mg, 0.18 mmol) was dissolved in 2-propanol (2.2 mL) with warming. A
solution of hydrochloric acid in dioxane (4 M, 45 pL, 0.18 mmol) was added. At the end
of the addition the majority of material was present as a gum which was stirred at room

temperature overnight. The solids were collected by filtration, washed with 2-propanol (3
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distilled again to a volune of ca. 140 nL. Mre MEK
(60 n.) was added and the m xture was cooled to room

wo eospas@rure. The solids were coll ected by fi | PEEHUSIMNS/016602

washed with MEK (3 x 20 nL) and dried in vacuo to

xdi mE,) hitbdridd Byesue@oPER Ak fAfer o gi% P tﬁfescoixq&duﬁd 49a 6&1%r1@§’s solid
%h{) AH NVMR in accord of structure (4
%i\/is@gd 69%%( FpMMR u geordwih strastyrenti0Q Midz, (D.Mﬁoﬂmls)
3.01-3.14 (4H m 3.14-3.23 (1H) m 4.71 (1H m 4.81
o( Qefstallizatiod .of N- {2 H-(&)-25 2B ok Piphsnyleth¢emiddphéhyl]ethyl} -(R)-2-
J %dﬂdﬂa B3- ﬁQm(aﬁirﬂo-thﬁrok%Kelﬂvﬂ) emvlalﬁae mohv&oaﬁoﬁm

S g At Mo (2 b (ki by roxy syl 1B e ethyL}-(R)-2-

3 O G ot Oy o o

S%ﬂWEHatalySB(Eﬁlgﬁehwd th7, 36%Iw&hith Wald (80 dngh irmc{nétﬁﬂp olidone
s. * Peaks are due to ca %H

(NMPa{IQ(Orv@Hi}TWﬁsﬁurmﬁumd@r hydregendt 2242 0@ "s"he\ameturbeaﬂ ﬁldae::ted

OB Rahrati oot ot APEFWastion 1170 axy. of hereaction
mittQFSBABWE <4508 (1A YR BRWYarling BlakbYiaf r’l“ﬁheﬁﬁec%@a%e WHs %vashed with

0.18 mmllgﬂ was di ssol ved in 2-propanol

a waxtrenef N P@dlmmamom%) ﬁyli)r(Bﬁhﬂc)rl c acid in
di ox dded. At the end

o1 °t RBS et iTias vtp SHITa Beaiddp Pa Iofme kBT was

u ) erature o
w5 RN LBt LS B B PR B 02
Sewsdnestal (0.8 g Pwireaidded TPAZ50 81).) Was 208 FR627 %nin. The resulting
PCT/ US2004/ 016602 x_1 nL) and dried by suction on the
myxtpgegyassgrgd Jor atbﬁlét Q 73 he Il (¥Umb) wes then oflded evss abmit 2 h.

Tﬁﬁ_%@?l%&u%g)@%as @11086; ! %qoll a]fgf?}( g)r#&i%u aEnrdus 1trrlé|:E1 %tt 4so’tgmpera‘cure

foptd1§ B- [ 4- ((R) - 2- Hydr ox2- - phenyl et hy
am no) phenyl J et hyl }-(R) - 2-
hydr guliBg slorrprawes doeldd Iy 8H:37C qidestiyredl aethiv/temiperaaire for 4 h.

ure o

T%DS?‘%?&%% f%f%é 'aﬁ d‘o?ye%e%ﬂéwm‘N%h%ﬁ%ﬁﬁh\@hmtbﬂwwater
(1bz1f 5@0&2}2@%‘%&3?@ I %‘&@& D VBURREIVL) 50°C 1o give

the atlalcmpodﬁrwlaahlﬁteckohﬁlw 5% ON&E: 89 %ofh, Wateww 030K : NEihpm):
in N-methyl pyrrolidone (NWMP) (120 ml) was stirred

2.73rd S Riime gl (RH) pp3.03-3.7h 6 Hh) mat 3 6-3vieis(1H) Intset BH(1H) m; 4.82

AR 255 Fom M TP B2 SEUED col b6 630,080 &

J=8l6e1ed.89Q1 Hyel (8. 14126@)9106 a L ¥ _
filter cca(kes/was washed wi ?8 mgﬁ%l x’{ 3?21}9%’%%%?%3 P4 (1H) s;

7250dDdpkrieitz; 7r38) (2H) 1,077 38 0.6klz) 7.39(2HE dinfsi7r6d1y; 8.13 (1H) d,
13 32 =T el 9,58 i) TS T b 837 o8 BiBlories: »0.36

1ARENI=ail! e t Se%cgk I 0
(Hg Q) rmv\grgigg ?jlggp I%ﬂlﬁg% 1@9%1@1)§dd over tc?nc%.llMA)
Of"ﬂttﬁemrr@smt&mmg 15 mixture was stirred for about 0.75 h.

| PA (250 nL) was then added over about 2.5 h.
d. Recrystallization of N-{2-[4-((R)-2-Hydroxy-2-phenylethylamino)phenyl]ethyl}-(R)-2-

hydroxy-2-(3-formamido-4-hydroxyphenyl) ethylamine monohydrochloride

-

The title mononydrochloride (5 g) was suspended in aqueous industrial methylated
spirit (IMS) (96 % ethanol, 4 % methanol) (2:1 IMS:water, 72.5 mL) in a 100 mL round

bottomed flask. The mixture was warmed to 78 °C to give a clear solution. This was
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The resulting slurry was allowed to cool slowy to 203
Cand stirred at this tenperature for ca 16 h. The
w0 eaul1062my sl urry was cool ed to 33C and stirr ePICHUS1004/616602
tenperature for 4 h. The slurry was filtered and the
fikerell 864sB6d SRbIdgh WAE ayRoheDMS g@:@ TRy, 28 ) hitdANheaio@br
20 (10:1) (80 nL) and IPA (160 nL). The solid was
regvaroed tndfeE to aie-disolae thessolid @@t precipitatedtdueingithd &ltration. The

OB R 55 8 o L 8t SRt G . e

oA o T ol
tethpertfigre 468214 18- PR {udbbnstbn wak<hilfddzo 065°8%ardd)ld & t%?_tlztgmperature

J=8.1Hz; 6.91-6.98 (3H m *7.01 (11-1) d, J=8.
for 3.y ATheiproduct svas pollertedlsvig filtpation, ahd AvBhizd with3guédisiMS, (2:1 IMS:

w%tzn_zf 22)‘_&% rglf%ldz[&%g Il\gg }(_% §%57r‘é|§}fo? gl_;%%ghse(t%%)c(o%n:&)o&d gs a white solid,.

— - . - % r .1
el 5 8g0%b 8 et £ v
otitaiakd withe Ridn tRimeaindtturvent noddel Aerigrl .nSamples &RBS prephred on an
Recrystal lization of N-{2- [hg-( R -2-H dox2-phen 1
alp@pﬁq%p% @g@llb@@qﬁﬂt.’ipﬁpa@d ated at 10 °C per minute to a temperature of
-2-(3-f qrmam do- 4- hydr oxyphenyl t hyl am n
o B At 7 M Ra Pl p R The DSC
. | df .
SN BEES O GRURRNE N el bt 08 i
mifdr Snddtherinic eveh@Chavingranigets at 4bout 038UC, fdbatkl 51T and at about
m xture was warnmed to 78 C to give a clear solution.
170hiGs anghgn gnseiof significas gadgheai¢ st oy g pbew229 °C.
filtered, washed through with aqueous IM5 (2:1
ExaBpledide ChaPaderitaticnnsl N42-[4-(@)2-hydowss2ved to 78C to
plighytith@ahiiso)phenydpdthyl} (RRL-hydectyP2- (e suidong t he
hfdﬂo&iﬁién?l)eth?%ﬁnin‘é%&ﬁih%ﬁ%&lﬁﬁ&e adj usted to 65 C and
e

seeded wit'h title conmpound (10 ng). The m xture
was Hea ¥trapogoles dilfrpgionpatierarnad difEereniod seanming @ripswy and

and sti.rred at tha temperature for 14 h. .Th
@ HodibRRR et ARl b iRG S & S aRiats “ymi i the monoHCI sal
ft I V4|
of BHRRLA £ LA stalifod Sro hE TRl iTh IAABPROY SREURIRhTIGS. 1 and
2,wespectively.x 7.5 nL) and then IMS (3 x 7.5 nL) to give

the title conpou as a white solid,, which was drigd
at 5 eéhﬂ?&@rlsv‘aﬁga SHIRNg RETe detpmngdrasdae pesrageosition of
HEEOIER RS of SaigplS P bt oGS K by Ml d g ha T oo,
788ecth, 81d) 817611 a8 Exk1aP7(BKl, Q02 , hésatdd1@R0+101 1D 1pdr 1213+1,

inute to t erature of 300 C. The instrunent was
120 32t TG TRD ToARTLhsOs 1 10aNT. A0 Ls Aah 45T o he

DSC trace shows an absence of di scernabl e endotherm c

f eatures bel ow about 125 C, with mnor endothermc
Exusple I Sh8vlidgtatestabilitptestib® uf NIQIJ4GRp2-MydrdH12C, and
plitnyR#®Hamino)phenyl]ethyl}-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine monohydrochloride

Samples (250 mg each) of the monoHCI salt of Examples 9 and 10 were stored at
40 °C and 75% relative humidity in open containers and in closed containers. Additional
samples (100 mg each) of the monoHCI salt were stored at 50 °C in closed containers.

For all storage conditions, after four weeks, there was no observable change in the
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170 C, and an onset of significant endotherm c heat
flow at about 229 C. 15 Exanple 14: Characterization
w274 4- ((R) - 2- hydr oxy- 2- phenyl et hyl am nob@hessn3/016602
et hyl } - (R) - 2- hydr oxy- 2- ( 3- f or mam do- 4-
appedfaaxy a8 Ylat @il yanalysi &y TEE Ry TGaANRWed o HaR citbledl fferneces,
powder diffracti onwgattern and differential scanning

apcharalysipdiyr Pl ghow nmdgtﬁ@tvblﬁehamlcalt d&gl%l@tlom oWMater percentage of
det ' d at t h
USRI Ra Y s RE 15 8eRyttar oo e G PG FoRbR O gmee.

as in Exanple 7, are shovvnln FIGS. 1 and 2,
respectively. The characteristic IR peak positions
Ambiticdlawbthﬂdsed as the average position of the comon

ks, of th HCl It f
nd S0 8004 dFRtion BiisTme Borp oMb PORIABIERO0

Aot IGO0 35020 280k, 1o o

Wiiﬁ‘thégﬂriicdnﬂelanmnm’gab K:d)mthyIOUEsdanmgodafof 2°/min with a step size of 0.02°
N-{2- R 0 ny| et hyl am no) phen
oséqr{ﬁf‘m;ge(o% t)g ﬁyd¥ 9f< %wege Hrﬁl?éﬁéjn? s spec1men holcYers as a thin layer

o B RRAIERNG e A R PR e PR,

wer eThd& diffecknéinl scéfinifig asidriratly txed:eaéﬂ E/;&nipléﬂl 4li shywh in BI@IP was
oc:o,nt(ﬁli rs and in closed containers. Additional

thaikyy l}ﬁguélﬁeﬁ)m?ﬁe DSE20hoPanplea mere/plneedgn seaberl

By P TP RS PTG o Pl BRE, Smp v

equiilitnged a3 0°Meandheliod 2084 C Wbt déoTd 1dbAAME bEEOE® C. The
appearance of the material, analysis by DSC and TGA
ing s caldbrated pitheanying mﬂ@@@sg and anal ysis by

por oL et e gL AL AT Es SO ERuPET L R Bl el 050

S4rhgies Qer%&véi’glﬁfdtlﬁ laldrmﬁuﬁl’jﬁnﬁ et heaeakForR i505¢ @ 3@P-C & a rate of
Anal ytical Methods X-ray powder diffraction patterns

1Qveymipbt ai ned with a Shi madzu 6000 di ffractoneter

e DR Rt v Wertic] TRk BB 2 bl B (B FurBEB006%°

67500 T (i0IS A0 EK(ﬂET R sgédﬂoﬁle\tﬂrteﬁui@péd RRh S NioRf ofinR3ample
over a range of to 45. Sarrﬁhes were prepared on
0

at@l“&@igd@fﬁ?éé‘?ﬂ@ﬁohbﬁagbmeh f.n layer 10 of povvdered

t Th lib t
ot ot MR e SRR 3 A7 G e ap ccigD o rofefipn
Gémig 206U spes@smaber #hmbiae Winpdratites. Sa?nﬂ@sswex‘@ ki3 R88 in DMSO-d6
with a TA instruments nodel DSC2010. "Sanpl es were

ang| chewital ﬁlﬁ%wwepmmmﬁmslemmgamdw DM8Otpmotans (2.49
ppmryjas%efgfaerﬂcesf el I&I%Rassfnegtlgae wgr%fa%al?nrr]e%eon m Ecﬁpse 480 MHz
spectrometer.

HPLC analysis was conducted using a MAC MOD Ace-5, C18, 25 cm x 4.6 mm,
Spm column, equilibrated at 30° C. The mobile phases used were: A: 0.1% TFA in 98:2

water:acetonitrile; and B: 0.1% TFA in 10:90 water:acetonitrile. Detection was by UV
absorbance at 244 nm. The initial condition was 6 % phase B. A flow rate of 1.0 mL/min
and gradients of 6 to 30 % B over 25 min, 30 % to 60 % B in 10 min and 60 % to 100 %
B in 2 min were utilized. The monoHCl salt of compound 1 gave a retention time of 19.1

min.
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equi librated at 30C and heated at 5 C per mnute to a
tenperature of 300 C. The 15 instrunent was cali brated
wowdaok/166279 ndi um st andar d. Ther nogr avi netri ¢ aneCTEER04/016602

was conducted using a TA instrunments nodel @&0.

SanpMess spsctronirithidentifivatibil Wal Yerfo:aRE 1 & i

Sngto 3‘8?0, at a rate of 100 mn. The IR spe?‘?r?g?r@aatlon
A ESM P Wity a Sedkin Eleeripsiamant ¥ SCIHX AR JS0E300 t o

20 6 j t 360 FT-IR. t ter,
cqu Gttt R AR, pettGuch and iFBEG ar8 detompved by
co@bhohiadaly§id T Ryrcemagy & JARrERfs ddiEnNNE Efﬁt%{l}gorrﬁétﬁc titration.

Exanglyes 5 and 7 were acquired on a 300
Gemi NYatgropotenpvies defamnised by cenltinetnic Kahisclat titration using a

| e were di | yed in O-d6 and chem cal shifts

B\%e%a? 3%%?"5’8&&6‘?( %350%49 del Bg?l‘}g%ﬁﬁlqeés i dual DMVSO

pr ot ghgal Pt RedARid; Eé&ﬁ%:%' a

wer e acquri;hrrgglon JE(le Ecl1 igg{c,e+ 4 P@?@?@?@gﬁ%&er.
elepirapharesisysystemwalhecnalysis ispbrfosnad abpl/BAG MBI Wpealds-(2,3,-diacetyl-
Cl C 4.6 ol um, equilibrated at 30 C.
6P rerofriun sHAs PRrpes the eyl elogtot g0 Wi 50 m X 312
LR sARAAPilThFy. [TSetedid iBby B ' (
. wat er :Sacet o?mli tta{}Jl | e. © Det éécg?)l( gxlgm%g%é{i}]z%%g}isg}%%%e
stefrcoiddrersmigiaiein thi tfolkdwing oetlet:i S50 REBSR, R Bovithead €orBpouid 1 is
dflow rate of 1.0 nL/mn and gradients of 6 to 30 % B
eopted s K 30 % to 60 % B in 10 min and 60 %to 100

% Bin 2 mn were utilized. The nonoHCl1 salt of

conpound | gave a retention tinme of 19.1 mn. 33 WD

2004While ZHSpreeht LiS2AeH RikaReR deskbibed WRR eERHES fd the specific
erfornmed by an el ectrospray

i deptificatiaon was
c mﬁl?ﬁ?tﬁ Giereatelt ﬁ]ERPI‘E beswiersipechbthpsg shikedHinthe art-that various
HaRSds"HAYERY %Ean%(‘é £l ement al :
¢ pe Ce nt'ag e%lgg carﬁ%ﬁéﬁnksyxé?}g%%%&?%w %nvlv{ﬁ?odlé drpagting from the true
sparettand st oyecbflie inveriuss thh @dditioa | MadysmoMEtseiHs 38 ¥ made to adapt a
chlorine is determ ned by potentionetric titration. 5
PajiAGuesT sEpRitQn, majgrial, semppsitipe af mytteronrosesst pioceskatep or steps, to the

O Py BASEIE AR hdor e
to de tveithin thedcoisd mh@clﬁﬁ‘ﬁ@ncfydﬂﬁfetm&ﬁﬁhhﬂ}?%ﬂ publications,

el ectrophoresis system The analysis is perforned at

pagsntsy and patenfflogumentr cited erginalyive @es ipkorporated by reference herein in
- / l odextr.i HDAS- R-CD) as the chiral
ﬁlg’e%gié%%?‘qg%l ?’c{?é?{ilgnc ﬁ’@ﬁat%%&%?%elo cm fused silica
capillary. Detection is by UV absorbance at” 200 nm

The four stereoisoners mgrate in the follow ng
order: SS, RS, SR RR, where compound 1 is
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designated as RR Wile the present invention has been
described with reference to the specific 15

weretadisrent s t hereof, it shoul d be understood PYT/URIS€016602

skilled in the art-that various changes may be made

and SVHARISOIATMEDAS: substituted w t hout departing
fromthe true spirit and scope of the invention. In

addi tion, many nodifications nay be nade to adapt a
articul a I tuat \,on, erial, C ositi.on of tter,
brocdss, *GrBtatle e BagREitroxy g bikayieyafadio Faensleiny-

(B droﬁj’f‘-@-@%ﬁﬁaﬁdotﬁﬁyﬁéﬁgyﬁgﬁyﬂeﬂi’ﬁﬁhinﬁ:?Ihorft%hgdﬁ&ﬁgréde.

nmodi Tications are intended 20 to be wt SCO
of the clains appended hereto. Additionally, all

publ pcati qns, at ent an atent docunents cited

her eilz‘n ab oSﬂe 8‘&“88 ?‘f@o‘i@?‘g’t g is shapelpiderdhyras yraypowder

) _ i odivi : rat

oA g 8 53 PSR NREL B 220 el seteqpthfrom the

gio8p %idwﬁ@zdfﬁzodom.zmg%ﬁlzj 9.?&&%121{15.9&0).2, r%4.05|:t0.2, %4.?§i0.2,
-[4- - 2- roxy-2-phenyl et hyl am no) phen et hy -

2R ARG 36510 5 P AHHIAD X ab s EEhy | ar n

e nonohydrochloride. 5 2. The conpound of Caiml

which is characterized by an x-ray powder diffraction

pat t&rn h@ké egmpnmd@rf OR’ifel GhichiiaehdrgiteRRaks aﬁtx-l%g owder
val ues selected fromthe group consisting of 6.0 8 2,
diffraption pattegndgping two 5r 9wee diffracdionFeales at 28 vaBEs Klected from the

el §3iSme 13900 Hplabosita b dhen o *

characterized by an x-ray powder diffraction pattern
having two or nore diffraction peaks at 20 val ues
sel ebt ed Thoenmprnd gf Glgimclowbichtis clpradfteriZed B§An X-ray powder

.24. 050, 26.080.2 d 28.130.2. 15 4. The, d of
il sl paigin b wpi RGPk i Toin o antials S Atpeance with the
pegj(%f)giﬁgﬁg %@ﬁ&ﬁe@ﬁ%&v&ﬂﬁ@hﬂ he peak positions are

S

ubstantially in accordance wth the peak positions
of the pattern showmn in FIG 1. 5. The conpound of

Caim1l having an in red absorptjgn spectrumwth .

20" 5T gni { TESHEHER PR SIS i 1 GBisdbBpoy Sgetrum vith
. P , 1 ; ! , 1
e e T LR
1101, B213Th296; dapbUAd] df546) Hi96) 16600 B8T,iand 6550 aateri zed

by a differential scanning calorinetry trace which
shows an onset of endotherm c heat flow at about 200C.

25 . The compound of Claim 1 which is characterized by a differential scanning

calorimetry trace which shows an onset of endothermic heat flow at about 200°C.
7. The compound of Claim 1 which is characterized by a differential scanning
calorimetry trace which shows an endothermic feature between about 95 °C and 115 °C

and an onset of endothermic heat flow at about 200°C.

8. The compound of Claim 1 which is characterized by a differential scanning

calorimetry trace which is substantially in accordance with that shown in FIG. 2.
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7. The conpound of Claim1l which is characterized by a

differential scanning calorinetry trace which shows
wanoognaarher m ¢ feature between about 95 C andpdl/BS1004/016602

and an onset of endotherm c heat flow at about 200C.

30 89, TheAgmaReAsattical céhposifidh dhhsiikinga Meabagialy e8dctive

by a differential scanning calorinetry trace which is
ang@iiss o theicatppundobanyond o E€daiwistIHot8ead agthenmadentidall@ acgeptable

35 WD 2004/ 106279 PCT/ US2004/ 016602 9. A

Ar maceut i cal conposition conprising a

therapeutically effective anount of the conpound of

any one of Clainms 1 to 8 and a pharmaceutically

acceldt abl ‘Ehe plmrmaesuticd coMpositien ph&iaimde sthierear the composition

conposi tion gf Caim9, erein the_ conpositign )
T RBtprisam HemDe it IR GG Bie Aot o @1 Ganors o ik hsfapeutic
aglhtsone or nore other therapeutic agents. 11. The

pharmaceutical conmposition of Claim9, wherein the
conposition is 10 fornulated for adm nistration by
inhal atiopn. 12. A cqnbinatiaqn co I.sing_the conmpound ,
of aJn‘y on@‘ecﬁjhaéfl%ﬁ%g;i CPRPYSIHAR O {?ém(?r Whetea! the gamposition is
fw‘%‘% | fiRReat iop N€ conbination of Caim12
° er%ﬁﬁ%@nlg%ﬁ‘gﬁl&% Wérgg%%ﬂ(tnll C agent is a
corticosteroid, an antichlolinergic agent, or a PDE4
inhibitor, 14, A conbination conprising a conpound of
any IPne of cemiinstion cegpmsing the compound of any one of Claims 1 to 8 and
- di-fil - - -furanyl carbonyl ) oxy] -11( 3- hydro
On)% 3) o ?@gg %ﬁeﬁg{e&?%%o%%ﬁg rosta- 20
1, 4-di ene-17(3-carbot hioic acid S-fluoronethyl ester

or 6a,9a-di fluagro-11(3-hydroxy-I 6a ) )
et W3- - 3-Bherombingtion ot 6:43impld wherein the other therapeutic agent is a
e

Lei-G..acid S (2- -

oo PR b AR e e paPP DR B % or

preparing the conpound of Claim1l, the process

conprisin 25 the steps of: (a) dissolving )

N- { 29 4- (& Rymbingiien esryprsingd eprppeushafany nag phekyms 1 to 8 and

hyld - - 2-hyd -2-(3-f ] dp- 4-

oo et e kR et Dl TR RL Lagmety! Papigrapdrost-
L P o o SR Pt B Aoy 166
méthylri-ax&-¢ Z@ipdosiohyldxye andrmostas Iwhidizhe 117B-carbuyidoio dcidfS-(2-oxo-

Caiml is formed. 36
tetrahydro-furan-3S-yl) ester.

15. A process for preparing the compound of Claim 1, the process comprising
the steps of:
(a) dissolving N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl }~(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine in a polar solvent to form a first solution; and
(b) adding between about 0.9 and about 1 molar equivalent of
hydrochloric acid to form a second solution from which the compound of

Claim 1 is formed.
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WD 2004/ 106279 PCT/ US2004/ 016602 16. A process for
preparing the conpound of Caim1l, the process
we@oeopnieing the steps of. (a) dissolving PCT/US2004/016602
N-{2-[4- ((R)-2-hydroxy-2- phenyl et hyl am no) phenyl ]
et hyjg - (Rpretety@r Pf%aﬁné &efc%%ﬂ@&élaﬁnl the process comprising
hydroxyphenyl Yethyfamine in a polar solvent to forma
thé stept ofsol uti on; and (b) adding a nol ar excess of an

t f hiori de at H of
et veon d8buciSOie STot EREShFEPRIZ second sof uti on
fr orBheﬁﬂbﬁlPla}rﬁﬁo YpREBOKEAST IR DBy dRoAy-b 3 iR do- 40 17.

A process parl ng t'he "conpound of Caiml, the

pro d@slsoxyphqmyi)sthy@nnn@m aspcdgtssobfent ‘(oeij:)rrh(arﬁrsmhmmami
slurry of drox 2- phenyl eth
am nogl phe(‘r?gll ]aglgx{ng% n(x(]liar ?Xrﬁf SZ)f@éﬂB@&}l@ 20]?1 on of Xn inorganic

-f or%ﬁm Aslplot
di hydroc C%I%or |p éihd %515 ?gﬂ J%ﬂgt ﬁ§f°ﬁ‘é‘ acsg co%dusr%utlofn from
d alwhﬂ:hflrmm;bm&bﬂﬂa)mﬂmsf@ﬂﬁedat| on and dr ying. 18.

A process for preparing the conpound of Claim1, the
process conprising the steps of: 20 (a) dissolving a

phendfior By PARAEPhRERs L sph oL Gl B rgis omprisin

the Stepgweri  do- 4- hydr oxyphenyl ) et hyl am ne haV| ng bet ween
about 1 and about 2 equival ents of nol e of

free basd@) nfarmysg aﬁ"’%l%ﬂtoﬂf\lf{?dﬂﬁ(@ }ﬁYdirPX%%’r ution;

e R s MRS
for rf@droxyﬁherﬁl) OFRaunddihgdobidbriesd and any one of CJ ai s

1 to 8 for use in nedical therapy. 30 20. The use of

a conpourd) adsatatiigtbelcomperyd of fdaisr 1 Gon the slurydydilfration and
the . nmanufacture of a nmedicanent for treating a

di sedgg%l or condition associated with R2 adrenergic
receptor activity in a mammal. 37 WO 2004/ 106279

PCT/ US2004/ 016602 21. The use of claim?20 wherein the
di seldse oh prasassi for piepaingthp gpmpemnd of (daie dsthe process comprising

the steps of:

-

)] dissolving a hydrochloride salt of N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl }-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine having between about 1 and about 2 equivalents of
HCI per mole of free base in a polar solvent to form a first solution; and

(b) adding a polar solvent to form a second solution from which the

compound of Claim 1 is formed.

19. A compound as claimed in any one of Claims 1 to 8 for use in medical

therapy.

20.  The use of a compound as claimed in any one of Claims 1 to 8 in the
manufacture of a medicament for treating a disease or condition associated with B,

adrenergic receptor activity in a mammal.
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22. The use of claim 21 wherein the pul nonary di sease
is asthma or chronic 5 obstructive pul nonary di sease.
wQ@3004A06z29 hod of treating a disease or conditi BOT/US2004/016602
associated with R2 adrenergic receptor activity in a
memg Ui gRbrerih 20RINe4in hAdSEaRE S &Jn'dﬁﬁmtl@ atplaﬁnonary
mamal , a therapeutically effective anmount of
dismspound of any one of Clains 1 to 8. 10 24. The
met hod of Cl aim 23 wherein the disease or condition is
a pul nonary disease. 25. The nethod of Claim24
whergin Uik RUFERRH 21 JIRASA trd SulABhAYRIRhse il Bt 0P Lronic
obstruct|ve pul nonary di sease. he nmethod of C aim
oRBuoihvermilmondre disedseod f urt her conprlses adm ni stering
a therapeutically effective anount of one or nore
ot her therapeutic agents. 20 27. The nethod of Caim

26 V\ﬁer € R it cp(;fqgatl{x? dFs@Féétdr%oﬂ&ﬁQﬁ aésﬁcﬁted mﬂ%Eaf.renerglc

corticost er0| ) nergi c agent,

rebépidbictiofy in2Bmarhbfl,1TBé hﬁmodfcoﬁpﬁlsﬂilg%ﬁmmahﬁhg’l td the mammal, a

ot her therapeutic agent is 6a, 9a-

thetlapeutiselly effective ampuntzafya commesny bf axxgnerof Gaimsdy 98- 16a
- met hyl - 3- oxo- androsta- 1, 4- 25 di ene-17(3-carbothioic
acid S-fluoronet hyl ester or

6a, 9 di fThOmEthdd bBCRYArXDWhekéia the disease or condition is a pulmonary
nmet hyl - 3- oxo- 17a- pr opi onyl oxy-

disgask.ost a- 1, 4- di ene-17(3-carbot hi oic acid S (2-oxo-
tetrahydro-furan-SS—yI) ester. 38

25.  The method of Claim 24 wherein the pulmonary disease is asthma or

chronic obstructive pulmonary disease.

26.  The method of Claim 23 wherein the method further comprises

administering a therapeutically effective amount of one or more other therapeutic agents.

27.  The method of Claim 26 wherein the other therapeutic agent is a

corticosteroid, an antichlolinergic agent, or a PDE4 inhibitor.

28.  The method of Claim 26 wherein the other therapeutic agent is 6o, 90~
difluoro-17a-~[(2-furanylcarbonyl)oxy]-11p-hydroxy-16c-methyl-3-oxo-androsta-1,4-
diene-17B-carbothioic acid S-fluoromethyl ester or 6a,90-difluoro-11B-hydroxy-160-
methyl-3-ox0-170-propionyloxy- androsta-1,4-diene-17f-carbothioic acid S-(2-oxo-
tetrahydro-furan-3S-yl) ester.
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