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WO 2004/ 106279 PCT/ US2004/ 016602 Crystalline Form of
(32 Adrenergi c Receptor Agonist 10 Field of the
I nvention 15 The invention is directed to a (32

“ﬁﬂzru?ﬂﬁez%c receptor agoni st in crystalline ?%@ﬁmﬁ%%

vention is also directed to pharnmaceut|
conpositions conprising the crystalline agent,
formul ati ons contai ning the pharnaceutica
conpositions, nmethods of wusing the crystalline agent
to treat diseases associated with (32 adrenergic
receptor activity, and processes useful for preparing
such a crystalline conpound. 20 Background of the
I nvention (32 Adrenergic receptor agonists are
recogni zed as effective drugs for the treatnment of

pul nonary

obstructivgtgﬁﬁﬁgﬁgﬁyﬁgﬁggase n%?hgpgdﬁﬁgg%hronlc

bronchitis and enphysena). (32 Adrenergic 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 ] et hyl }- (R) - 2- hydr oxy-2- (3-form

am do-4- hydroxyphenyl)ethylamne, OHH Nit HO I

NHCHO H OH 30 1 as a )¢ %ﬂ&: %%1 drenergi c receptor

agoni st. Conpound 1 i££§¥%ern%¥ré§?y referenced by the

chenigainve@ieSs directed to a By adrenerglc receptor agonist in crystalline salt

N—{3 [(1IR)-1- hydroxy 2- f[z [4-]((2R) - 2-hydr oxy- 2-,

formb niiednypti ylarﬁ ]dﬂﬁ%tﬁﬁy O[RbaTHACE ’?f%?PéPﬁ Pnsecoﬁgpaﬁla& {hsn
da

o B s oo O gt oo ot f

1&m@ﬂunmwﬁﬂphsmaMWyhpaﬂmnn@mam@yﬂmbwmh9imhmumm@hmqnmnwhwna

a%%%ﬁ?%%r% g&&%w&%&%%%ﬂ%nyl ]ethyl]Jam n

‘0] ethyl] phenyl]-formam de. Active agents for the
treatnent of pul nonary dlseases ar e advantageously
admi ni stered by i nhdlagkgreund optheduyen

for mﬁl %‘ﬂfe%%lcf I@&pﬁﬁj Qésg a[r@fe'c@@:u{&ﬂ ab Qﬂ@éﬁ@g \dRigs for the treatment

of pulmonary diseases such as asthma and chronic obstructive pulmonary disease

<
o

(inéluding 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 Bl
discloses the novel compound N-{2-[4-((R)-2-hydroxy-2-

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

o0 O

NHCHO

hydroxyphenyl)ethylamine,
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typically relies on the existence of a crystalline
formof the active agent, or of a crystalline 10 form

of a pharmaceutically acceptable salt of the active

agent, having suitable physical and chem ca

properties. For exanple, crystalline salts used in

4501 FOn@ Pl Sened OtdabsbeicOslist, Wonpdiad atd Qﬁrﬂaﬁ%l? ?éférxnced by the

st be non-hygroscopic and thermal 'y stable
gyl @%n_esd\é-g%/ &5@ -bh; Y@O’@F%‘szé [&28)-9§WQHOKY-ﬁe f or m of

g%g? even un eEth ?@lﬂ%m%j% ﬁ{ﬂr &‘Q’%&Q/ ? %‘3 (?r%%f%e(} a{’%g};,-

ﬁndamﬂbat-hydﬂ»dyem’[ [E-(2y- ((2kﬁhﬁtmyaphen laﬁﬂmha.v ention The

ere i s provideds

@}%}gﬁ)ﬂ qfqllﬂég{q_h%(g Tn&';rlna?co]ile{ glil:d ﬁ—s E hydroxy—S -[(1R)-1-hydroxy-2-[[2-[4-
[([ézﬁg-ﬁ%yﬂﬁé&& e%yl&ﬂﬁﬁ%ﬁ&]{iﬂénggaﬂ%zﬂiﬁﬁa}éth]yz]ﬁﬁé%]-fénnmde

hydr oxy
hydr o)yt agspls)fer ﬂxylt:amwet Qfmnhmuar}dilkﬂaeasmbmdvmtageously

as 1’0%115 l% Ibgﬁnéif%?? Le“%/?éeg%%y %: ?xgv&?ygﬁnggtpﬁﬁrﬁ‘%gm%halaﬁon

ng)rel(ljﬁs iohiftler exidieret of smﬂlm@fofml of theriRtive/ageBIS6) of a crystalline
nfr ecLrosco R cl ear netic resonance

B b0 Searstidiroentionyt e bradtarsadryss suapgscd
diiiﬂ ﬂﬂéﬁ)ﬁdd’l@%ﬂeﬁfds deosdhinpRf créUIRas Bts dsdaas f&ﬁ%ﬁBMﬂﬁl&ered
be neither . hygroscopi c nor deliquescent, even

byiphalaign typically nqaltshbpsq@néwgros@plqmngmmeuw statde. pEms ottsouid be
Jaks Hgﬂa]ﬂ! I bl e
elg@gﬁghﬁ%g%%%r turé?%n?gpgnﬁgggn asﬁe@hd&? W@égbb
yprosbagedeyEnaniercenditicss of elened iehipetisure airelagi&Bumidity.
therapeutically effective amount of the conpound as .
defined above and a pharnaceutically acceptable

_carrier. The phar macguhmedofaRMRESkibhONS may i nclude -

y prepared for
here 1 movlﬁed&jcrﬁﬁﬂlﬁﬂt‘ N-{2-[4-

% ?ﬁ%"é‘%"g %“eq’i%é‘@é%’g@ bR P RB Sk Tormamido-d-
ha@empbelaﬂhﬂ:p'lmun@memhydmbhlondm o ictystatime noadipydrschivgide salt of

BBl s B Bt b St Pyl S ecp S Dicirenta

tlons that are spec:|f| ca

(‘I@fﬂn@eﬁloﬁﬂ (P80, fifiared spectrosco nuclear "
9a-dif|l uoro 17a R)(Z furasﬁi/ Carg)é%h oxy] _magne C resonance
Peegotgrr SRR talgmglygs.andr ost a- 1,

4-di di a&& %Ei%t&é é%lﬁ)f }gu g eqh%gbgeﬁag@%rgd to B8 hfrier ' "

ere

: hmrespaplp ngr ddhquememmyani when e}lﬂ)ﬁéeldrte d‘lﬂ&hﬁﬁ@hexb Hiéx 1R6loagRas
25

% Si n?e]létlh e hﬁ’;‘% 3%%;‘{ d4o gg zhegrllails& sta\{)le a% elevated temperau.lres

In a second aspect, there is provided pharmaceutical compositions comprising

a therapeutically effective amount of the compound as defined above and a

pharmaceutically acceptable carrier. The pharmaceutical compositions may include

- formulations that are specifically prepared for administration by inhalation.

In a third aspect, there is provided a combination comprising the as defined

. above and one or more other therapeutic agents and pharmaceutical compositions

~ comprising such combinations.



phenyl et hyl am no) phenyl J et hyl } - (R) - 2- hydr oxy-2- (3-f orm

am do- 4- hydroxyphenyl)ethylam ne in a pol ar sol vent

to forma first solution; and (b) addi ng between about

0.9 and about | nolar equivalent of hydrochloric acid

to forma second solution fromwhich the conpound of

the first aspect is fornmed. In sixth aspect, there is
provi ded feurfll £pegsthbrelis prospdd m@)rﬁﬁiﬁatmmtﬂﬁdi@sa compound as
é% g above, the process conprisin e ste

ied @ pyf‘gar}q_@z 992;11 19~ Ijaf{&%ﬂﬁgﬁ?ylga %onyl)oxy] 1?[? h?rflro(x?/zléa—
\ glyb%txlayd FBsBR )Pl %ﬁ%ﬁ)le] I@’Eh%é%ot&@c gcuhgqf %&h?lses‘.é}r m
am et

0- 4- roxypheny amne 1 n ar sof vent
to 1o, gife‘h' Skt %Rérgsgs[grpv@a% pggaeseﬁoq i gja%ngw‘ Alompound s

drfined |aH@v@theaarpd:d=s@Eorb@ﬁmgthead@qmofS and about 6 to
forma segqnd..so ich the conmpound of the
first asp&tt ‘F‘isi 51@22'[‘5‘%2?&%3' ~aspect, there is
pr ovi @ﬁ&y@et@ﬂ&ﬁﬁ%ﬁ)h&%ﬂ]eﬂl&ﬁ}p@)lﬁﬂycﬁtﬁﬁ-ﬁf?ﬁ% AU 3 S-

defi ned, above process conpri si steps of.

(a) f 8V#Pﬁ.‘g3h§n)dlfﬂ§dan§nmwc@¢r solvent to form a first solution; and

N-{2-[4-(

phenyl et h am ai p%enyﬁ‘%be P}mfﬂ?o%l@o&?roeﬂnglefx%off orm

ani d ohﬁdrothldnmcxmhdmi a sdcbiyd soTitisn &orh ydhichahé egchsiRindand

(b) fﬁt!hatln t he co nd of the first aspect from

t he s‘P Fﬁf%??smcr’cs and dryi'ng. In an eighth

aspect there is provi ded a process for preparing the
defi ned abave, the process conprising the

Ste pg‘%é%’“ﬁf%?ef‘a)thea? S4BP VA2 Rrospss 9e Brepatiog thealompotind as

défifedt Jbd
phI(enyEI{ e?r ﬁgtﬁéam%ﬁggég{?g%ﬁ% tt ?/Fsep s of

- (R) - 2- hy@r odiysoPvig SN [HH(R)dBhytroxy-2-

abostedeliap e T e bfrorgr R Coprreadotase | n o

pol & F/dféﬁjrplﬁﬁ}l)eﬂﬁdeﬁxﬁﬁéﬂnaa ﬁdl&r%blvéﬂd thférﬁf‘a ﬁéﬂ%ﬂtﬁh ' ng

a pol ar solvent to form™a second sol ution rom
the confuriditg amearfexcess oasqge@xeoussolmmmﬂan hnrmc

t d def
oo AoRRORGler SR fec Sl S 5o SRTBEY el Bl
then@cﬂﬁhqommmodﬁdiofﬂﬁﬂtﬁ&aspéctas ﬁ:@ﬂ@@und as defined

above in

In a seventh aspect, there is provided a process for preparing the cdmpound as

defined above, the process comprising the steps of:.

(a) forming a water slurty of N- {2—[4-((R)-2—hydroxy—2-
phenylethylamino)phenylJethyl}-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine dihydrochloride; and

~(b) isolating the compound of the first aspect from the slurry by filtration and
drying.
In an eighth aspect, there is provided a process for preparing the compound as

* defined above, the process comprising the steps oft

2a



t he manufacture of a nedicanment for "treating a

di sease nr condition associated with (32 adrenergic
receptor activity in a mammal. 2;b D sclosed herein is
a method of treating a disease or condition associated
with 32 adrenergic receptor activity (e. g. a

pul nonary di sease, such as asthma or chronic
obstructive pul nonary di sease, pre-termlabor, a
neurol ogi cal disorder, a cardiac disorder, or

| gf | ammat i o8) | rdlﬁolmmﬁ&iydrobhlen&@iamﬁ M ml[tﬁ@}lajllﬂ-lhﬁ&oxy-z-
adni ni st erj a_ therapeutica

“ef f ect ﬁi\?@ﬂﬁ no?ﬁ“?ﬂ%@%“ﬁ@w @@&‘F’tcz)o‘f
compOUrdhcypiohl5éthylhriiht 6l BaEhTkHob: ?arI{Eieath% Suiyalents of
treatment conprisin mnistering a combi nation o

t her apdgl peg fyﬂféfeﬁgm ipe palw selvendto forre a first solution; and

nonohydr oc ri d1lto
" one or 31) ot hgrm{?%l al%fesu &e%@gg‘q?gmﬂl %‘%"& ﬁ\d%?’é’i‘%”he
i's thsmmmnmhyﬁhb@ﬁhmauﬂetmébmnmﬂ conpound 1 for use in
nmedi cal therapy, as well as the use of ‘the
“nonohydrochl oride salt of conmpound 1 or of a
phar mdoeutinthakperg nipas it pronided apoingionad déefined above for use in
ohg@?ochlorlde salt of conpound 1 in the
P& of a nedicament for treating a di sease or
condi tion aSSOC|ated with (32 adrenergic receptor
act i viley terh asneghhere isorevided & useofp ﬁomgowaqoaafwg@d above in

(l)'JfQ, miHuERE, %?a'iﬁ(;bgirlrc%;r%@glll ﬁ(lr t{eﬁﬁn@?ﬂ%@ggr ?C (? [1 ggsso%%_ted with B

conpoun PesgpP
dtefetgic(iByeplorhaydvioxin Qmamﬁenyl et hyI am no) phenyl ] et hyl
}-(R) - 2- hydr oxy- 2- ( 3-f or mam do- 4-

hydr oxyphenyl )ethyl amine in a polar solvent to forma
first solution; and addi ng aqueous hydrochloric acid
cont ai ni ng between about 0.9 and about 1 nol e of
chloride ‘ions per nole of conpound 1 to forma second
solution, fromwhich the nonoHO salt is forned by
crystallization. Alternative nethods of form ng the

di scl osed nonoHCO . salt are al so disclosed. Brief
Description of the Drawi ngs The invention is
illustrated by reference to the acconpanyi ng draw ngs.
FIG 1 shows an x-ray powder diffraction pattern of
N-{2-[4-((R)-2-hydroxy- 2-

phenyl et hyl am no) phenyl J et hyl } - (R) - 2- hydr oxy- 2- (3-f orm
am do- 4- hydr oxyphenyl ) et hyl am ne nonohydrochl ori de.
FIG 2 shows a differential scanning calorinmetry trace
in which the positive scale represents exothermc
heat flow (bottomtrace, left side scale) and
thernogravinetric trace (top trace, right side scale)
of N{2-[4-((R)-2-hydroxy- 2-

2b



phenyl et hyl am no) phenyl J et hyl } - (R) - 2- hydr oxy-2- (3-form

am do- 4- hydroxyphenyl ) et hyl am ne nonohydrochl ori de. 3

WO 2004/ 106279 PCT/ US2004/ 016602 Detail ed Description

of the Invention When describing the conmpounds,

co tions and methods of the i.nvention,.the . :

£ ol T s r R B IR D s HoHRE ah P K pasiared with
B, adragdricsecdptiitiacabiot(e. %@pﬂlﬁbﬁ&f&tcﬁ&ﬁﬁf@%ﬁtﬂ A&aksthyna or chronic

effective anount' 'refers to an anmount sufficient to
obsfrytipe pulngqnagyt dissaec.ueterad abati & peyrelsicel disprder aserdige

: f. rent: rm." " '
disERE, RinhfibiD in p M e hlBAL HED kot BBl ho
thecomintal, arthempautipally effiective ambuatsofahemonahydreal dridadaitrdfy

a hu whi,ch i ncludes: (a reventing the_ di sease or,
Coma?fﬁf-)ft‘a%ﬁlis q%eﬁ %m%éﬁhoﬁﬂgﬁeﬁtwn, cowwmﬁﬁmm%mng

a chin®faBBA b 2 ihefapRalit AR efelQvd MhodTBF MR ARSI didiRloride salt of
di sease or nedical condition, i.e., elimnating or

compoigidnhtogethgr with oo onmotesheti therapautisragnmtdi cal
condition in a patient; (c) suppressing the di sease or
mediRis¢losdrigtdin srthe moaohydrbdoride @it cdicompbumb] tdraise in

el BARPY o (el b 81 ol P onPD Lyt cpound L or of

a pHABRRERI Al cdfFSlsRfin ©aisideARe hﬁn@hméhgéﬁde %ﬂt%fzﬂﬁlpt)und 1
phrase "di sease or condition assoclated wth (32

in thd memefagiuge pbcmpticamantt fovireating 4 disdaselescanditioi seasaed with

B, %c,qt{at es. and/%r conditions that are acknow edged now, or

SHCTEF LCEBIPRA Y PRI e to be associated with

(32 adrenergi ¢ receptor _activity. Such disease_states .
| e lioseq Ggreg} ¥ 3RIPCqst freeParise th Gbretios mqnohydiogkloride
D R A U s e

phdmytetigiarhine)phedyl2a@h @Ry 2ema)yoxya2-(Webrnaasdardur ol ogi cal
[ d d di di d . (32 Adi [ )
RS 5 3w B B0 e

aqubs hyRk6eHI R4 éﬁﬁaihkngbeﬁaéeﬁ%o{}{%s and Scut ¥aBd1e¥thloride
some tlypes of inflamrafi on (see WD 99/30703 and U. S.
e

- ionpperanelend compowsil ®1f6ym al secongstoluimny fromdwhichthe meneld€tisalt
is flgl.{lllhé [h%facf’rgﬁgl:lif It?o?lgh?t%m'%ﬂge Iart%ﬁﬁ)gg %9 gﬁ%l%!\ nﬁ’g-d&%e& ﬁanﬂggl

saltbrélnlRd diseloségences, unless the content clearly
' di ctates otherw se. The present invention provides

crystal li ne N-{2Bfidf tem b dieDdwittes
phenpyl.et hyl am_no) phenyl | et hyl } - (R) - 2- hydr oxy-2-(3-form
ani His-mvention is illustrated by 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 scapning caloﬁme&y trace in which the positive scale
represents exothermic heat flow (bottom trace, lefi side scaIe) and thermogravinietric
trace (top trace, right side scale) of N-{2-[4-((R)-2-hydroxy-2-

1 phenylethylamino)phenyl]ethyl }-(R)-2-hydroxy-2-(3-formamido-4-
hydroxyphenyl)ethylamine monohydrochioride. o
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hydr oxyphenyl ) et hyl am ne nonohydrochl oride. In one

enbodi nent, a crystalline formof 30 the present
invention is characterized by an x-ray powder
diffraction (XRPD) pattern having two or nore

1P Pon peaks at 20 val ues sel ected fr oRCHAB2Q3HBI6E2
consisting of 6.000.2, 7.990.2, 9.980.2, 15.980. 2,

24. 050. 2, 24. 5302&@@@1@%@& 26. 770. 2,

28.130. 2., 34..31 8.490..2. a u
i < VOB OHFHERE Lo BB i gosine s § o bt 6 imeflon, e
f&ﬁ%@&&ﬁ&%@éﬁﬁ&ﬁﬂwﬁﬁg@bﬁhﬁgmﬁﬂé@ bifedviscciaicaed.er i zed

by an x-ray powder diffraction pattern havi n% t wo, or
nor eT]Eﬁ term até?rﬁmvhﬁ@gasﬁeaﬁvezaﬂ%q Gers S phrpyt sffpeRtie
iR ﬁ&u&%}&hlaa&;rﬁéter&ét&.&%uemm%ed%?%emeaﬁ 080.2, and

i's well known in the field of x-ray
p owd‘élae ‘@nﬁ ’r‘trmn«mfhas ysed bar¢in eefers ikthi bieghest offa digascppmedical

nden e f . factors.having to
= Bl SEAP A T TR, S TN Y
V\,h i | (a) pe quemﬁmg the dizeaze or medied! icvelition fae 08duitingg 1.6.0
experinmental .details i n one enbodi nent, a

cryst al | iRiePHRGBEESe UQE‘P‘P?BPat@Bhpound 1is

Cha mﬁ?t erdlﬂeﬁgraaﬁ &2 disehsRYor RRUEAcofifidd, 261 LRRinAd &'cRusing
ch the positions are substantlally in

ac cordan Gégfvﬁstqﬂil qfﬂwébsegmmedwalmo&hﬁgn imopatisntanot her
t
ch arg ﬁh e% g'[ ycﬁé &Eéakfp rﬁé?ﬁ(%] Q%dﬂaﬁ Y s'lo‘(ﬁn%?ll a{rre'séug the

Infrare sorption spe
whi ch shdmalsprgentbf ﬂmrdtseabsnmpcﬂlcai nommmismatpaammr 699,

788, .., 810, 827 26, 1056, 0
121 3(d) 12 9%1 i%ﬂﬁ omi %t}g glieba%or ni%%fﬁ cb%éuﬂi ih g patient.
3553Tid Phtase V@i&ée@@bﬂ dohdlitibA assaélatad Rfth pPARERIES PecEj?l@J‘actNlty"

positions is typically wthi an uncertai nt

inshades gl diseayeptates apdion cenditipng ﬂ@é?ft’ a¢1wpqudged BOW, @ntha!l.are fgind
lﬂotpe ?ﬁ&re,% BL Qs% cistaR %P%E Q&rme?gIS 1v§ye r&g ’Ellgte%s% Habes

e presen I nvVent irfon s aracteru
irgluilé drueart ned limsitaito) Hrgnahad:amrsﬂrmmeroy phinagarydiseakes Sduohas Bthma

] nor . endot hernj c feacilure be en, about 95,and_ 115 C
ang] g STRERSVE PULRRADT et EIABE RBPREDTOMBIEE 0l oy a
eﬁﬂ@d&mﬁog vhell ﬁ%eiulo dgidal @beert £hch|afa1ac2dlso-'r_ﬁ@s P% ﬁﬁfeﬁ&gﬁf

her tenperature peak varied nor e
rea@tofrv@nmas Alsg lmmtc\msaswanateé m&@rmem lgbo€(see B. SalPdteﬂﬁ‘I 0.

5’%22&& aﬂds %kf%ﬁeﬁc?l%fnodaﬁ Wit ve(1s 9&3 ﬂ)geaﬁgifl Vet Hr £

5,I29{a815).g rate over the sams range DSC traces were aI SO
recoyded under, conditjons in which a sanp
heat & gugtbepoed that s v m%pﬁ%ﬁ%%ﬁnﬁweéeﬁ&ﬁ%ahq 0
s:%%ﬂﬁ? THIREPRY, A €2, afd Mak %gf inciudd pTn} re%eé%@uﬁksﬁhe

C/'mn, and tHen heate again at a raté of
c@tmtnlearhuhctﬂmmbmwg rates, an exothermc peak vvas

ey S R L A SN

phenylethylamino)phenylJethyl }-(R)-2-hydroxy-2-(3-formamido-4-

hydroxyphenyl)ethylamine monchydrochloride. 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 20 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, 25.3540.2, 26.08+0.2,

26.77+0.2, 28.1320.2, 34.3140.2, and 38.49+0.2. In particular, in this embodiment, the
4 )
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second time was unchanged fromthe first heating.
Wt hout being bound to any theory of action, the
sensitivity of the DSC trace to heating rate together

%%Ohﬂgoo arison of the DSC trace with
PHBGf avi netric analysis data supports t HET/US2004/016602
i nference that the crystal formof this enbodi nent

crgstillipg fosmds characieniesly B0-1ap naowdg diffidctiteqattprodiavingtwes:

e nper can the onse
bR iR Sk & 2bSARSRAEE1 ROR Gr bibe S nt AETIEbAL T
24600300, 2608tﬂ)zgcanaa&$3m that t he | ower tenperature
feature | char acégrl stic of the enbodi nent

i 11 W% s xve amp?fn i} the fisld of xyay payrsle Q@Igg:ﬁgn relative peak heights of
XRED/ pRAAAH BERAZ o'y Iﬁ.ﬁﬂb%f 8¢ B8 hg@iﬂ %R%Em% le %AP]%ration

present invention has been dermnstra ed t
pbmthfmléle@@dt paditioasrye relttively insmisitiverfodixperimental

f t .C and
adls, AL e ik, 858 Foop L s PP i
charac&ﬂzéa byranax- mbz@eﬁderelm‘aﬁidﬁq}htterﬁ Etﬁ{zvjﬁ‘sh %@éd@ﬁ@nﬁﬁ@%
ectabl e diff, nce, and alysis 5 by high
S“E?%@@I'Jw orerecn 659"‘5’;)‘1‘}3:9@ LC) shows no
app Hﬁ%&ﬁér%nﬁ:h&i&ﬂeﬁﬁh cry3B 08 §thd FThe ABGe SHLIL Yoar ?.*}éw; its

N-{2-]4-((R-2- hydroxy 2- phenyl et hyl am no) pheny
lﬂ.](i‘al@@ji sorption spectruim which shows significant absorption bands at about 699, 788,

B M%f’ﬁ%z@ 1656 1&)’56‘916‘36’%& Y 9?5@'1 gg& 5%3@2‘;%:6%0

rt hesi zed
339”11 ,aanti|3ﬁg3 aall.elwaailnhlam mfratsd absorgtion pfeﬂt piitiong isSpliede wiin

descri in.the Exanpl es_below It wll
f’mb”émgE ‘égf%‘)t %t?a&%vf‘g’“éﬁj’e‘iﬂc? ﬁifﬁié@s condi ti ons
(i.6n yét%ﬂ@ﬂlbﬁmﬂoﬁmf alckfsRfine ohdMBBIC] 581 6F thébreQat Bbention is
r eact ants, solvents, pressures, etc.) are given,

chgrasterizedrby s differential %%m%g elgrinagteydrage $hewg aminor

B R T

heﬂtﬂowt@blou@ﬂo RecH lllus@‘ted' BONSCE. THEScatRm df theddghet empedature
peak varied by more than 15 °C as the heating rate was varied between 2 °C/min and
10 °C/min, while the location of the lower temperature feature was found to be relatively
insensitive to heating rate over the same range. DSC traces were also recorded under
conditions in which a sample was heated at a rate of 5 °C/min to about 150 °C, cooled to
room temperature at a rate of 5 °C/min, 30 °C/min, or 40-45 °C/min, and then heated
again at a rate of 5 °C/min. For all cooling rates, an exothermic peak was observed as the

temperature was lowered, and the location of the lower temperature peak on heating a

- second time was unchanged from the first heating,

Without being bound to any theory of action, the sensitivity of the DSC trace to
heating rate together with comparison of the DSC trace with thermogravimetric 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.
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HNxH DMF HNkxH 0 0 3 4 OIBS | Br N1 ' | Na! |~
TBSOH+ NI~ NI~ HXHHOdIDWOH/ H K2CO3 x 4 2
heat O5 TREAT HF THF OHN OH H Pd/C1L H2 I. ~I HO
HN OHH OH ethanol HN O 6 1 Internediate 2
W%%Ogéo Pepar ed by the coupling of PCT/US2004/016602
%Phenyl)ethylan1ne 5 and (R)-styrene oxide.
The a cﬁ@ lipsimanoHE1 gk of Srearespnipinuantide Hasdsemd@adnsiratedto be

Ethwls hpdr?ék?&ﬁlge Weiet@atgg fe %&uﬂ? Qﬁg Q&mﬁgf ﬁ)q e 1u1&q]l% Iaftﬁxhséwage

equi val ent's base V|n ue gre
dpr weks at 40 8¢ mﬂ?& % lmmhxiatyan lboﬂll dpyn aleluiesed b@itaindrhignd at

o SR ) KT R %%%ﬁ%z@ag;m

bylgigh dessodiquid chboraitbgrafBi(HPLE) khdwsai aﬁﬁmmable chenncal
€It§rgat|vely known as sodi um hexanet hyl di si | azane

l'i thi umdiisopropyl am de, and n-butyl

l'ithi T 1 . |
ol yonp e gERal é?ﬁﬂﬁ%% PRt Sheny EATFNG 3@6@@%@}
Zhydroxy=2r( %&m @mtbﬁﬁﬂernaemtou@aﬁﬁm Q46682

Tadhesizr hiid 18 @%ﬁé%ﬁ%%?%hmsns% P8 o e fploving Sesane
aid fastliey ﬂ@atﬂﬁemban the Exbimpiet bylowp 1illl bedbpresated Mk HhilBipbykc

t t t hyl th I di d
S A e R TR R——

préseurps, @EONike Fide %b@?oceﬁ@co%ﬁﬂifoﬁQ Ll Mo We WRBurMsE otherwise
stated.




5 required on the reactants. In addition, under the
present conditions, the desired regioisoner is forned
in significant quantities. Wen a strong base capable
tonating the aniline is not included
vﬁ%%%?ﬁg%gglves primarily, the undesired r ngﬁgyﬁgwmn
resulting fromendo opening of the epoxide. Inclusion
of the polar aprotic sol Men the sol vent system
all ows the anion formed from deprotonation of the
aniline to 10 remain in solution. After aqueous
ext racti@an, the product of) N#@OSOupl i mg_reaction
cryst ah@ed as {he roJHFd?M'ﬂé sal ?\i\@kﬁ‘vent
such as r opanol i by t on of aquebugH
hydrochloric acid. The crg ﬂ hlzatlon procedure
efficiently separates the desired product Zrom side
products formed during the reaction. The hydrochl ori de
salt is redissolved with 15 10 N aqueous sodi um

hydrOX| o row de 2-[4-((R) -2; hydrox -2-
phenyle hyl a BYhe
correspo (5) st'é'\'dé‘é‘?’%orrer @ ( é) 2- hydr oxy- 2-

phenyl et h ha no)phené an1 w.CG@h be prepared by
substltutln (S)-styr ME oxi de for'EFQ styrene oxide
in the abayve procedure for the syrlg hesi s of

intermedi ate 2. 20

(R) - 2-Brono- 1 - (3-fornan do- 4- benzyl oxyphenyl ) et hanol

Eggggrgg%be pqg@ared as descr|2§d in .S.sfaEfnt No.
1 B1; and l::[R t etNay| a S
rch and Devel opnink, 9@%@%&,@

3 cﬁ%w%lso be prepared u5|ng edureS fimilar tof &

t hose® descri bed by Hong et al. ;agﬂrahedroﬁ Lett.

1994, 35, 6631: or2sinilar to those described inSU.S,

Patent No. 5,495,054. Internediate 4, 2-bronp-{(R) 25

1-tert-buty|dinethylsiIoxy-I-(3-fornanido-4-benz¥R5&9bF

henyl ) et hane, including the protecting group

tert-butydinethylsilyl (TBS) at the hydroxyl gosition

of 3, can be forned by the addition of Y

tert-butydi nethylsilylchloride (TBDNBCI) and |n1dazole

to infBhinediate 3, dISSO|Mﬁ8§Ln di Wan1de

( nfﬁﬁﬁﬁdlatgg 2 and e cou

dif y] sul f oxifjder. COMSO aah 0 so ﬁ by a

potas%iun1carbona#e and so ihﬁhlodlde a %ﬁ%eatlng to H

about 140C to forminternedi ate 5,

N-{2-[4-&(R) - 2-hydroxy- 2- phenylethylan1no)pheny|]ethy|

}-(R)-2-

tert-butyl di met hyl sil oxy-2-(3-formam do- 4- benzyl oxyphe

~nyl)ethylam ne. The TBS protecting group is renoved

f r onilermediae @l cdlbe prdpdred hihy bk 8

addht.on, of e ] D b 8024 HtnoplyDethylamine
> =g (arhyngsride. The syiae.orhichbisiontionaliRpaivider ps a salty isrfiyst reacted

withHREERA hefue 1 Gnd\Mitoat 1. ﬁe&&@le&s 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(trimethyisilyl)amide, alternatively known as sodium hexamethyldisilazane

10 (NatIMDS), lithium diisopropyl amide, and z-butyl lithium. The reaction is preferably
conducted in a solvent system including a polar aprotic solvent, such as 1,3-dimethyl-
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hydr oxy- 2- phenyl et hyl am no) phenyl ] et hyl }- (R) - 2- hydr oxy
-2-(3-formam do-4- benzyl oxyphenyl ) et hyl am ne, upon
i sol ation. The benzyl protecting group is renoved
' rmedi ate 6 by catal ytic hydrogenol ysis, usin
v%(g?olmggllg%ﬁn on activated carbon, 5 providing Ppﬁ@fsé(lf't”f”\?g"z
u : stal | i ne_nonohydrochl oride salt of
e o R G riines DB PorAdéifong! cxamplesRtttorpole
silvehetingen RaMylsAroRiRNA-ANH LA R g1 o) g
a&ueous hydrogh{ori c1 aci d to&)?'ﬁgmgii:o?%’vfg con‘pgtl‘c!')I Ha- de,
giranefhylahypredianpies, and beamethylphephomiiide. pol ar sol vent s

i ncl j ter. To..i nduce .
cry stqg?i‘éi P?%F%”‘%@%’P&?@ﬁlg §H ALk P BIPtacHEHETPBPS AT ch
tequiradomdkeGleagtants Un bdditiors yddr alkd preesl doRitibaethe desired

EEBRHRBA forR iy SRt et When: swona B papable of
deptotorRiingVhe anilips Bief Ablued, iHaGedcabh Qi{&f, %@%@g@gﬂ&deﬁé’d

water is from about 4:1 to about 7.
Tg@piprer refnliing fraz endgppering of the ppdxédep fedusitin df thetgodar aprotic

; L0OL: as , agueous .
i B ook e Aol b0 AR 58 PRl o the amiline to
rgippipdmsolaitpnf r ee base material is 15 from about 15:1 to
about ; al . tq wei.ght (g). Optionally, the
m xt lﬁ%ég%‘gu“ﬁégﬁfﬁ%%ﬁé’%g B‘}?g“*‘ﬁé’F the coplipa actemis s stilizedes the
Hydrodhloridd sait fiolten Jol@BPARE 28 RBprbRiol, 85 WeladBGon H%ﬁifu&é&

0

cool ed .back 1o roomtenperature before addition
hﬁ@’&l’@&ﬂ? Hie c@mtﬂivéFlowaﬁqdm effcientlyseperatesthe desiredfioduct

foad dide Ry adi i 1..i0. .
i SO 6 r o%g%]%% fgﬁﬁ ate n%gggﬁgéﬂ'o?&b%gféﬁg%%ﬁm prisgolyghwit
19 hbiueas sedivaditlionige toprovide 2- 2q(R)eriperatyd-e, addi ng

ﬁgﬂméff ¢ acig and stirring during

pcryst I?@é@%ﬁ%ﬁh&%ﬂémn&‘gst al I i ne product can be

i sol dhecbrteypdhiling (S)tstepeisvittr, d-f4a@s)LNEREoNELUUM
@ItFrn?ti.v |y, rystal li ne nmonohydrochl oride salt

paay e amipoiateny eshytimies cap de prspaisd y subisBtugingi(D-styrene bxide
TR Pty REE 66 e 1@ i | horgany ¢

TR Dy e o Bhebo AORE oL e sl B REARY O

th E ﬁ@t%*lﬁl@f@dnﬁoﬁqmdqi%@mmhmy@?mﬁclﬂ (3), égﬁfb? @re%Ere? as
1hd s [ e saurc oride_ions a
B B N A T SRS P 6L B
Resaitchioné Devdiqumen 1998) 12, 96:99. SRRFBRBROS carf Ao BXRERLE s

crvialline nopno salt can be forned by dissol ving
- P‘é’S%dtb‘S‘ﬁ r?ﬂm%f F‘HBPQ%?C&E%PN HongjetiahgTeftphedran Larmi9duis, 6631;

1Cdirh {)4iri t6 c ' | Ufol t a vet ni_gh
ot S U pAid 90 oo B Byt 32 bt -
1-vestsbuiyidanaiylsiloky-1 43-farmagnidb-¢bereaylox gghebigl)etiginarindliding the

Y es al l.i ne, nonoHQl, salt can be
w50 55 BT DI B b PR ondt o5 e
bydibs edditi@ofizar-ExgdifethylsBylRbANs (EM501)38d IR diddeto
. It%{i%a iye g’rgpess, intermediate 5 is first contacted
m%“fl eée‘!ﬁé" &d tr dimgthydormaptide OMBX i ¢ acid, to effect

sel ghiehNidat t) : ed. wi squrce

of CpriaA i"'o;%g?' a'frégébuﬁfég, Jsﬂ%rhﬁgﬂg?lgucﬂ‘omde%ﬁb(ﬁ as the
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-
fert-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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9 WO 2004/ 106279 PCT/ US2004/ 016602 exanpl e, sodi um
chloride, to effect anion exchange. The protecting
groups are renoved sequentially. The TBS protecting

V\Qfﬂ)h'ﬂ |§7 renmoved, for exanple using cesiumfluoride in

an or gani ¢ sol vent, providing the nonoHG sd/5p004016602

Ebﬁ'[ nedi a,}e 6 and then the benzyl protecting group
{I‘se TB“F HEvng gueraediag 6.4+ %29[46((3)-2-

¢ S5 DN ON of i de
ot P“f%%,‘?oﬁlﬁﬁ‘“ﬂ;)ﬂﬁ“f"%%%’éﬁ@* AP Ao
‘P@Fﬂ?’@@hm@éﬂmﬂw&, bwnflsoimcmn The benybprotectang group is removed
£0h Wk dmjrerls Sr rrogal )?s{ nﬁstijlf%gallg%g@macuvated carbon,

crysta noc

pmmdmgltlmracumdn@oﬁﬁd!red froma water slurry of the
To formthe

Co”egé@{l r%%&@ hlqoride salt.
sl ur «@ TYH& 8y Mmoo Oflée spltaf the presentinventipirandhel forned by
166 BRREHHCHT be@en bkt 4.9 ah& §1'JHuE '1 ﬁgalzﬂr gﬁvﬁént P?fuﬂfé: slr h ocﬁonc

nore than 48 hours. Optional
aeihio e activg epsnsund A dissalvesien aaoblau t.olﬁena nShiableyolds sdleefw e

.
which the monoHChpmdlh:e eeryitAited ichellet Repropane! Miltvdtbd iR 8 ratio of

R BRIl R BaeDo! 7 Afeuk 4l o by 181y o ohunen. Mt - of

el fatio b¥iso 10|
?Mr?ﬁe er0 rr:nlgégf cgﬁ&'p%tﬁﬁgﬁ%ma#ﬁ% rmn%ﬁglgrodﬁ%ﬁeo

“@E@f FOIPRIgIAAN BF Hrestng imige aolhlyssbIMMrwan Heimtmtitced as
a ival,ents of
RO RRANAb: sofd? Yralltpbly WEER, Ot RS sclisREly R G e i
fropt ahout ¥5: 1 E’tabsmi ol wnlumec(méx)iﬂ: W@gla (o |Gytiosdlyy Bitmikire of
fro hthe salt form
°B’9‘W“§H | ﬁr;gj % h‘ﬁ|ﬂé’s’f‘fﬂ9 asand thepesubiing
ntikidrenmoRA y:dcnae bk tdﬁﬁ;e?a@u& Béﬂ}re%ﬁmﬂﬁ Gf’*]kﬁﬁf&hmhc acid.
di ssal vi ng a hydrochlorlde salt having 'l

equi vl Fanpleqs CryptallinemoneRlsals fart bee%mb@ﬂdiy dlssolvmg compound 1
in RORHERE t&ﬂ&rﬁi@ﬁe%b@t@m{ﬂ DA Rfed mﬁ%Hr @bcmolmg to room

di l'uting with = 1 sopropano and coo

tﬁ”ﬁ?@ﬁéﬂ&t&dﬂ@f‘&ﬁﬂdﬂ“&hy&a@h@ﬁlaﬁdpﬁﬂ&&ﬂrﬂge{u?ﬁg (r:]rtyhtﬁlhzatlon The
e. di r Or | t of the present
é&{aﬁE b l%ga(g[n?ﬁ Fe Isglgg%{g?’%&@ nﬁ&‘de ; ‘EIWBG‘EHE:P val ent s
of hzﬁkﬂemﬂthalem h erygialligle hidnalgdsthlofidé QJMH B€ fokmed Rom the free
pol ar solvent. To induce
3’§ ?'%ﬂ a‘?ﬁf‘ P m"}i‘l‘ ercepsafiap agyrsusssiliionof at morganisicbloride at a
pHIVE betiveld a6 Mt abbet Xﬁet ikl éog%;qugé: k Hgm2¥eds' nq%.][p%%? g%ter

and water in aratio O I SOpro
selulde solvent. A suitdbin soute oichlmudwnm dt oelmlelynﬁgh P isammonium

ol ¥ty Bblvenk % ool e sramie ereralitemonoicl

- satiorp beotined B dibIAHEE@Rouhd 1 T RoRBhALI, 5@4 &g]ceﬁs dofflonium

@?%4 roduced as a eous 30" hydrochl ofi ¢ acl
?‘%9&119“@4%11? %ﬂl nde stead eyernight wereomt tomperaturd) e
crythlfhd Aodict cil Y TsGARON by fittration and dried.
Using another alternative process, a crystalline monoHC] salt can be formed from

the protected intermediate 5. As described in Example 13 below, according to this

- alternative process, intermediate § 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
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15:1 to about 50:1, volume (nL) to weight (g).
Optionally, the m xture of conpound 1 and pol ar

sol vent can be heated to dissolve the freebase and the

r |t m xture cooled back to roomtenperature
%‘g?“o?ﬁe%a dition of hydrochloric acid. 10 WOFPCT/US2004/616602
200 CLLUS2004/ 016602 For exanpl e, the

cr yé{l‘%\?i i ne Cglloplﬂf’ %3& Ct P gxehange.ndhe prptediingsgrbuisiage removed
sequgmiaiyd Thei TBS piofic hp Blrerfoved e of between.
about .40,C and ahout 6 (? cool | ng ?%ﬁﬁ%erﬁlsmgces‘ummdem
FetreEato el Py ingths g}@_@ﬂ@l o ribseiate € Gidithe1d bensy!
Frbicttidg PWoHE kdhve a e. crystalline

pr oduct clgjrf be isg%/ﬁé{ egHgif’ P%L%f%ir ef‘?ﬂ?néﬁég&rﬂa%il%@ér

Rigtévasatalystpa.ingmahydrochl driele esly sftoahipb i@l Binbfbe Sithihe AN
I 55 B pleb Bl s eecisrrais swbiien. To ensur o
L a5 SR B
1B¥cé1§|§1} ?aﬁlg)ettﬂgnedMgl watep gluggy erortdspondiygatibyRiethRride salt.
ot s WAl § 8 B P LG B ofoolisind beng e

sol vent .

reylting p;pdggt ig ?xr;eddi;anptedhana%d?hrlsll (@ﬁdh&l\l@',dﬁ(@j bﬂj&tﬂ%fsllw can be
ase, | sefully included in the
R S en bl AR e e B v aft @ygalinenowoHGlhe

pol ar sol vent.

pradgstican bé iselathd HiGm ﬂlékhﬂ‘g}%? bR sﬁy&ﬁ@l lized by
Xture of isopropanol and water at

disslgl in? in,a n;h

el evalB-rihas bren discoverad thata erpstallindmonchygrookiaride salt afithe

0@t inventod, ¢ JHeRa e tiorring., The di HC

P roduct can be 0itb_sol atbgg&%’@"’mﬁ%%‘ﬁds%@%&e aﬁqﬁ G gomperd 1

_hg‘%%ﬂhmveemé od Zraquivelents oﬁbhlﬁmasqxasinbiem&opﬁp&ﬁmgtt_ afpki ne
HPR sal t.of. the present 1nvention is

n%ga\s/ ant fz?\léﬁe)gg%{%rb us%g’rinsé B¥ @‘6%9?‘@%%14%&5@ &alt of compound 1

veen dread Regivhiaite of i $8 B E Rk
lation is anq)g}ffect i %égrr%g%a:?(g?r solvent to

inhal ation, |
f#é:&?é& ef?l?fﬁ(’%'ﬁ“ 2qofag selyant tooform e secong solatian frorh maish.the
uBoribassaliig, WNEGBEN R BlrbkESSu0to BIBL TRESULLE crloride

ainhal ation devices: nebuliz

sa s PEadEced iy dssolying ariﬁﬂglpbldndm& hhﬁggll.srz iAot of HCI per
Y 8L . [ vi ces roduce a stream o

o gh ve]?igglﬁitl)s/&g%{)ﬁagp%a eﬁg‘gezevﬁte fepRaRe; dilusigs mitht o

isepsoRepolaandaopling to rodih Gimpefat@aivith 8Gringt O the patient's
is fornul at ed

respy r ract. The therapeutic agent
in a]!; r?%%ﬂ%foﬁz %F%?%E?P %'Q‘h%\d mrmhlqnd%@nlt af the presens haive
agarft isdsdoltovisz ot 1R fwod ?@gﬂr |8 3i44€ wher e
d'mlc}%g]ﬂi zed is typi cgl%%algfé?i%n tf'fs g\?lclﬁlds %gfo @Epopnd 1
‘2;;@1 rf@u ar spfcsadp ilndue@crr@tﬂhzaﬁgn,quefenbmm@ﬁolﬁtﬁﬁg}ohh@d Rich
th ulizer devigces are provide
Conmer o aﬁ?%%@g%@g‘ﬁé 1SOpP3ER £f 1p atrafipefrigppropanol
to watenefifiom al@mindrl to et 10:¢ volume to volume. More preferably, the ratio of

isopropanol to water is from about 4:1 to about 7:1, volume to volume. The water

component can be present in the polar solvent or can be introduced as aqueous
hydrochloric 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 frechase and the resulting mixture cooled

back to room temperature before addition of hydrochloric acid.
10
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devi ces have been disclosed, for exanple, in U S
Patent 6,123,068. The present crystalline mnoHC
salt can be fornulated for use in a conventiona

devi ce as 30 an aqueous solution at_a
\‘glgﬁ'c£n(’§%tl on of between about 0.05 gg/nL af&TaiFaNH0LE?

rrg/rrL of th ree base active a conpound 1.
ST AEPERley ‘&‘e SEP e fCLgali gt&é@qucbyageedwmgmompamd 1

imllsmrﬁﬁanal dt he&zﬁér%e'w bR EIboud 4P aglﬁ%b'?ﬁ 6! I“é ool?ng to room

|na atient's air-streamduring inspirati
£iafdingpguegus hydeeshlorie aum m@ﬂm@aﬁﬁg crystalhzatmn The

B té]yg,g Al 0 y source

alrg;ge- al sg&beﬂg%g@{%ﬁ%}#&a%ﬁﬁ H%h° ?1 3? ‘a free

f1 owi ‘ﬁgtlcplglmehq crymmma:pmlnaaﬁ bﬁﬁa‘éﬂtstaﬂﬁ@d Bﬁreldlssolvmg ’ghe

a.suitabl e_excj pi ent e. act ose
%9%@11 i H'ob By Syt Fidrocined Beade shie i thasdhppscestaiped
pmdimth hidets 0f
”‘?"n“;"ﬁ‘é“’loo PRl Ot (RIS pABMIASy W ring he
ﬁ% giEpater than gram é%ﬁlﬁs birechlorieragiddvan bbiehuied in the polar solvent.

K’Jt&@& Bﬁbhﬁéﬁ&ﬂé bdtErB6R 0. LA Byt 1L 'i‘ l at 0 V\%quy?eqmvalent '

exci pi ents. he formul ation is oade
T mobgé ifiige baseds usefully includbd irethi pﬂaﬁ@iﬁeht dges or
owder . del jvery devi ce.

ca p S %sg_gu%%{eggﬁ %6%[1?]\/ gﬁ)l?ga%,vtg% g@'stﬁghgg A salg ﬁqpéqegpqutq}hzed

hm‘bss IingDh h::haﬂu&r fi
Fy o '\ﬁ%g a e 0 {oﬂ%&%‘im% ?gdﬁ]{ ali\e%evﬁﬁa ?é'i’l_rgﬁgagi% 'cmﬂg@emh
ESf §?Hﬁ'§° depplisg orpem fayperaise with sgiriogUT8e diPitl pridublo:an be

1&)1&&%@&&%331&%& QhddAsdu@Zeneca, W1 mington, DE)
(see, e.g., U S Patent No. 4,524,769); and Rotahal er

(GIaxoSmthKllne) (see, e.g., U S Patent No.

Phaseaenia) Cotiblsidigl exanpl es of suitable DPI devices
are descri MmO S. Patent Nos. 5,415,162,

5,2 3 & ‘gﬁiﬁlhm'tﬁinﬁ of 5 nehoHahshlt of SR AGRvLNBA %‘ aﬁvanjca%eously

i’r dlschar%e a neasured anount of

D fiticglgo SlE%?ﬁ?%%@%ﬂ@re@émsaﬁm@wnhalauOn

hﬂxalaﬁuh mancuﬁﬁcﬁx%rmé\ﬂ foR dNiveling 4Pdde R itelf) ﬁBI‘{Ee Rs e;fno S L98,
nS| on of active ingredient 1n-a

TS‘FIS tgenWﬂl’I@S efphormdceutvabiobalitimsievivae hebnﬂﬂex@ﬁia‘ﬁa?s dry

ERMMGHHal opel l ants,

pc: oncer ns gr]gjgﬁa{%/ gﬂ(ﬁﬁgl%tegg\e/dé Fé;%Eag?rF m DyehEpnal Q&ﬁ’?‘%er Slgvices

Pquiéce(ﬁwwﬂl@h vefooityrait thb.tl daﬁ&s Hﬂeﬁ@eutlc agent to spray as a mist
such as

“ﬁ% %%H“todr i 41 RrfeBtsT o éfo tigel hphgrapayéc agent is formulated in
a liqdid Forth ShcB aSa Sdiriohldr 4 QiPeitionIraRERdRized g%ﬁgig Jf)reJﬁﬁXﬁe size,

een .devel oped. Additional conponents o
WAGTE RiprQpiz § tynieally Kefined @mhaving abatt )Péion clavelef the particles with

2 BRMSRF YERSthard 1 ef dedicen are proyy
anounts  of vva %ﬂt ﬁ)s g@%ﬁ%@lﬂgﬁ{ é]"é’rﬂﬁf’ﬁ a‘§§r%vd‘5°5| tan
camrnercially, é’pr e:dampte ay:PARJ GmaHt(btafhb %nd;eﬂﬁ%ggomer ne(ai-:‘i‘i“z%
dgv? a at ent _ No. 183 07179 87 ,
yices S@egg %3ed r example, m U. S Patent 6, 123 068. The present

crysta]hne 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.

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

that can bg dispersed in a patient's air-stream during inspiration. Alternative DPI devices
11
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25 Thus, a suitable fornulation for MD adm nistration
can include fromabout 0.001 %to about 2 % by wei ght
of the present crystalline form fromabout 0 %to
“ﬁgout 20 % by wei ght ethanol, and fromabout 0 %to

BU %29 py wei ght surf act ant, with the r&FR{Usawp16602
bei ng the HFA propellant. In one approach, to prepare
Phishfuse s exiarna snerghsdulesdre ajso heimsdevelbged In order to achleve a free

ks e nt a th
L S .
s@u nﬁf &g pavder (t‘orfnui!aheﬁ eat Ye mdde, o epaiyle, by %HﬁBﬁH%‘ & lactose

ﬁzg ceut cal%@s is provided as m cronize
cle fhe oftilgtm pad 1Qqua avithmieronized pasticlendf the
ﬁl@ﬂd)H(Clefalt Peirfgbuh® devi.ce.
Exa |l es gf l\/r%éb de\i/%?y%&\/\ﬁ% &S%PM ¢ agent tdh be
dydthoueseipizntsd dhe faspebitiopisdodded it y dfyqowdeadivdehder, or

3 08%5‘%“’31' o0 B GBS oE T g e ety devie.

pr epeii:atnp&ns ofBPBdﬂﬂmiysleﬁaesfpibﬂuécﬁdohﬁﬁbréﬁuﬁh@m&é Bﬁkﬁ%ﬂer

BB Refeat S ralite Ponie M) (or o M Bt oy 668529
mgkusqumsﬁnhme? ¥e539010. @nﬁaté‘}%%% 834960 TufiQbaler

ddi ti onal exanp es of processes o grepari ng
pisugen &ibmipgtor | R (seeneig§ UrSyRhtant Nn 4,524,062 mid Rstahaler

i 5‘%“9@ (RSB R355. 36 ot Seiapledatauie

DR/ ds8iRa:care dendriv® 10 U/ S Pétbdt Nah 6 AD5,66E 131230003 \e8d 35810 and

is useful as a 02 adrenergic receptor
rg%ggr%?éétqger%‘a and therefore is useful for treating

medi 04D ﬂypﬁz&ﬁﬁﬁscﬁirg@@ﬁﬂh@kéﬂ%dﬁﬁ%ﬁﬁ&% ?ﬂ g'éér engr gic

eceptors or associated wt

adrenergi c
COTPESEY ?p ‘ER?E‘?J%F g8y Hogmulatiensyfen MDI a@llnlsh‘efmmatlude a solutlon or
sﬁ Aibh SN tivdingRdRAEn Qrffﬁh%ﬁ%g %}%QH% %ﬁat Eog}uorocarbons such

2 adrenergic receptor uch
aé &%Fs ngntmﬂelﬂxme besn mcbasrpmopenlm tdaeltot maemeg@mgy

asthma or . chranic qbstruct ive
oty Sl 3 A Do e, B ey ©firorgaiancs
(HFAa;rsdeh gs lal, I‘,ﬁ-lt&i:taﬂﬁoxdetﬁﬂfeQEFA ma) a@;ﬁllqu B heptitfaoro-n-

rese ve agent. comound 1 1s effect) ve over a
Pa’ée= E@g‘géglnr e&ﬁ‘ﬂ"‘? qepedg Additigna! gomperients of BiFdcformulations

fértMDa @Mﬁsﬁ@didﬁnﬁﬁ&e%téol@%n@ r%lé'l'ﬂ%s  cthar Pf"%%ﬂt%#éor minor amonnts

under st ood, however, that
ohwatghiang susngiants sl ascontiilah trisdeatts bleicrdchk tbchljdnﬁand glycerin.

R G Bibie . A Aoy s DEBHTR me H BARER"

r out Fhust a adtabhlfmmﬂﬁtioﬁ flor NTDEadafiibidRthticaQiR féhide from about
activity, the age,

)] d | | at
T B B e L e e
26 0By whight@thahBiSandifirh Sbut § 95 W IR S0, 1P Wi g SurkdchiSt. with the

remainder being the HFA propellant. In one approach, to prepare the formulation, chilled

or pressurized hydrofluoroalkane is added 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
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Sui t abl e doses of the therapeutic agent for inhalati on
admnistration are in the general range of from about
0.05 g/day to about 1000 g/day, preferably from about

/day to about 500 gg/day. A conpound can
‘é(g%ﬁg%}"és €red in a periodic dose: weekly, mulPS ﬁtsé""‘”‘”““z
week, daily, mul ti pl e doses per day. The

?Vgg,(pﬁg Fﬂeaﬁeﬂtynf@ﬁuwﬁw% iprapedants a1¢ provisied onU.Sobgent Nos.
eXbenseshdrerdsedg, of time, for exanple, for several

weeks or months, or the treatnent reginen nay require
chr oninanglismafivetprepeiation, aSuspicasibe folmektod Bhrapart by spray drying

SO REBEALAD o Rl Pl S e PR Bl it e
ol exrmplé). womsayozt adaAWOLN0/61Q08). gF stayditidshl ¥amples of processes of
2004/ 106279 .,PCT/.US2004/ 016602 The i nventi on thus

PrBYTgeePEable PHbte fud fouatiationsanddeiess sritapiefgr ihalation dosing
she SR8 TR N6QBDsk 599) 5383066 a§ el ot éhd(s%l%@tz &NAOSG9/55319

receptor_activity, the nethod conptisi
lhg to the manmmal a therapeutlcally

igfrg gfl}in w.t\%e agg ;%%}Pé’ﬁ{]gﬂh§ %ﬁhl OB cﬁ?%?\gllg re%gptor agonist
andrtherreihrd’ig useﬁll &"dilﬂreaﬁfglﬁb‘(ﬁézﬂ aiksesd &%oﬁﬁh&nﬁetﬁ&é@ﬁ’}‘ﬁ&d

The present aCtIVG ent can al so
aé%enétaﬁ REFapiQrp @chSWCIaFF‘ B:radmergmenmtor at:thmtyapamtammal ie.

yesent  a an
Iﬁ mEHrln%%ItcEre G{ﬁ%ﬁ{%} B na | onbytre {lﬂ"gﬂgi‘(?:b ﬁ%’F%erglc receptor
Etghmtsta Sewh nediag)eohditiaBligdtidethut BeMotlhited 1Bl Iﬁ@iai%"disease such
a etﬂltq% ?etg ttco eroi ds, and non- ster0| dal

ae?%? AF PAHNE éwﬁ@ iF1239, Presiiemn Pt R inpasplggisal 0
aggmsa&aﬁggdmm&rdrynﬂgﬁﬁg{dnm c receptor antagonists),

ot her 132 adrenergl C receptor agonists, antiinfective
agentide peesent agtiveiakenbconponnd it éffdctivd er owide dosage range and is

%%ur t Her as S%%ta " gﬁlgf) In gﬁ' 0 nenctt:l %??%’f’?t&t olé wlldlﬁéé un‘ﬂm?wds

hmmﬂ:ryﬂiauhmmmund of thabdimpcfund faﬂnﬂlyuﬁnilmlht@@&tvﬁﬂ be WbtbiMifdiby a
or exanpl e

B 5 TR ST e Bt s

_ th&’ldiob@fro[ﬁ Af adbhiaReABINCthe ActBICBREBinPRRRiStkred 3 jts relative
antiinfective_agent or an anti histamne. The lh

e A e 3% oveighb Apd respanse af the individnal h%leflbﬂmsgventy of the

pRRGHTBASH t_,ﬂlg% ﬁle]lﬁﬁcept able salts or solvates. As
appropr| ate ot her therapeutic agents can be used

(Spltﬂ?d;&%ﬂdsgs qfdinectherapautio agemt for Snhalitivh adrhi@istration are in the
anti - an t%ra/ 0g%ent i ncl ude corticosteroids and
SRR ke of frpmyaPant 12 ot F Q0 dapis Repforolly m el

Ollmg&tljﬁ&bﬁﬁddtmmg/&é} t he conpounds of the invention
are those oral and’i nhal ed corticosteroids and their

pr o- ére@gpowkd eah bh administrred in a periodic dose: weekly, multiple times per
wecek, 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 pug/day.
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inflammatory activity. Exanples include nethyl
predni sol one, predni sol one, dexanethasone,

fluti casone propionate,
|.fluoro-17a-[(2-furanyl carbonyl ) oxy]-

“ﬁ’("g@wyﬂ? oxy- 16a- net hyl - 3- oxo- andr ost a- | , 4- C&HE2PHPIs602

carbot hi oi c acid S-fluoronethyl 25 ester,
6a, 9allfiipyandpwthps provides a method of treating a mammal having a disease or

e v = = et hyl - 3- oxo- 17a- pr.opj onyl oxy-
Lo DA LBl ST e R A R s i Yomprising
Binfifistwxiog tocthe maeliaDa tHer-peatRBY bfecl$ ShounPEEhOMEL hasone
est er e.g. the 17-propionate ester or the
T?{“glfaf@rﬂé%‘gﬁ S&ha(f eorarauad )L or pf i phasmpcsutical tampesition demprising
18 RISy ARRhRSHE Eabt ((f%_o&goﬁdragr_f uroate ester),

triancinol one acetoni de, | eponi de, cicl esoni de,
but i xBedraspreptivsregen caRiIR BOG6BAminREREASHthleHB or more other

LSRR SR 0ok ORI TRt o8 i Be ad:tlnibered i Sombination
8idh o alinfdreithenpditic dghirelidxied Bom RLANAmbIRH { %mggé. ée‘.y' -
1.3-thiazol ?e] 5- car pbonyl ')i%ﬁy] - 3- 0x0- andr ost a- f 4-di éne-
Prticesiginids apdpi-torgual it infimymatoncageyts (NSABIS) amtichlolinergic
t8 Brattichil sdafidiclrbc VA Nor-T N ele ol -11(3-hydro
%3?_1 a 14 %@804/ ireslo! RAAEAD AR o) il leric hdegll
Geenipy) antingetiveagdnts §¢.a-abtilioticsan antiviis} af Hihista@iifesaqihd

S-f | vl ester, nore. preferabl .
%{“@%@?ﬁ‘fﬁg’}%ﬁ’ %&FE‘%‘- FREAC FBBW&/%W]HEH%- hydr ox
merbhipdroahidride salt e@mpatEl Diathds WittbRe 1 b&i
aci d]ﬁS-fI yQr omet hylmpgst e’F%S-ui tabl e %&fﬁ%@&?ﬁ%ﬁ%%@&lﬁ‘m
syap WBW?@;@WBWW@@ agent, Bnother B, adrenergic
&P i i-nhi bi (e.qg. theophylline,
rgdgg4 F%SE?{I%@&%?&%Q%% OPW@L?‘nhi bitors);
| eukdbe D’féﬂreth?ﬂn?lg'@ agepisag be gsed limthie _e'd)lﬁi,ﬂ_ﬁaﬁmaﬁﬁacﬁuﬁgauy
tors eukotriene synthesis; I N I nhi bl tors;
"‘E‘%@P@igégﬁﬁ FRPIRP e PRIRHAts s tE PYGE tetapeity agenieande used as
opiullp ptuerstereolyotnars? | Nt egrin ant agoni sts and adenosi ne
adenosi ne 2a

recept.or. agQni sts or antagonists (e.g.

agong‘é‘?"i’}e; H%EW@WIH@W%@&WFM@OQ@@M@MWSMD& Suitable
SiticSHASIWhi y r)-auki nti bo all ..
Canti bod){) ; ﬁ;%E g%?fblé Eréeld% %ﬁﬁo@_@ﬁ#ﬁé%@g@%ﬂ%ﬁ invgrgion
axer{agsg pi7l angt inhaled-eonixiontgtaidsrant Meirgob Hrugs whichibiate 4mir s of
it hgs| Sui.t abl e. ot hey . (32-adyenor ecept or
agoni s‘{}g a‘?@'ugg@e{?sﬁ&ﬂg&eo’fm% e foPﬁé"?d@F&?"é‘&t e),
dsabibilbamo) fuieasgue Hopiohits, GIPITREL 1ok E AlhR SR hoxy)-
{@L%terol (e.%@as the fumarate), fenot(?ro_ or _
1{Rshystiogt | GremethplB-ax0-tusirostes L4 wiene 1B Abothivfic aaid Sifstonicthyl

A [ £SE tive i n..conbipation with a
e85 O 0L RS e SR oL FORRLAS LD ML,
dﬁﬁEWPﬁﬂaﬁﬁhhbﬂdM—oxﬁh@&ﬁ&Eﬁffuﬁﬁ%@Wl} éétér,rﬂgglghfeﬁl%sone esters
- us fgll in.,this aspect of the inventi'on nmay be any

(ec%ﬁﬂt‘} drRIORigngte gster oxthe W21 -dinremionsite estete biREohide flymisolie,

Whieabbne $stells 3CQ t DE4 i nhibitor, .and
ek P R BBt rRbolins fendhile kot
ciglesonidesbudixogoatwepforfede, RPR-106541, and ST-126. Preferred corticosteroids
include fluticasone propionate, 60, 9c-difluoro-11 pB-hydroxy-160-methyl-170-[(4-methyl-

1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-1 7B-carbothioic acid S-
fluoromethyl ester and 6ot,90-difluoro-17 a-[(2-furanylcarbonylyoxy]-11 B-hydroxy-160-
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cycl opent yl oxy- 4- met hoxyphenyl ) cycl ohexan- 1- car boxyl i c
aci d, 2-carbonet hoxy- 4-

3-cycl opropyl met hoxy- 4-di f | uor onet hoxyphen
vFggq'ﬂ.?/h é -one and cis-[4- PCTS2004 16%02

eyano- 4- ( 3- cyclopropylnethoxy 4-di f | uor omet hoxyphenyl)
W@Vbﬁ@’i@aﬁﬂm%ﬂ ].4-dgnpdy/ B@@tbpﬂmm‘dmd)ﬂ-ﬂumO@Ieﬂm estercinouge ;

égpteﬁggﬁ(%gﬁwgghrhﬁﬁ aten%“%biﬁﬁﬁ SDE%E%%HﬁH§13ﬂXG'

andmmasmmmm-earbmm@s BtooRER \Azrbsﬁgy rezI er elnce dThe
|1 C |1 S | SCI O0Se In

It | t t
S Yean B s hggsodin erosnglseirieoremi sown a5
%"“sm. RieRSiade (%) RIROI0H: G oF A Be. 10 BhitGis B miped,,
3/EBEA @msbgdﬁmyl’me Riztelg Ointae. gmoﬁtaemtas@ liJHlbltors of

%ﬁ%ﬁg‘@%g&w&%ﬂ% %{’88%?@@&0?23& aféryatﬂﬁ% #diclagtase

mma:@a,ane(amaﬁlgw antBpobistSaridrahoGiE E&%ﬁﬁf@éﬁﬁsg&? antagonists (e.g.

cherl .benzodi azepi ne P

8%%{"1 LoF “é@sg(ﬁ [AEPRiStE &7 Py ernoiinqBnsEOiSts O&278, an
ifferdédiePRB6 81600 t £d

benéodl ong’e derlgr\l/uz}l)t%%eﬁ)&&%gﬁgé d{ﬂgﬁtﬁf Rgaﬁgak-&%ﬂ}?rapy, or
W mﬁacrls@ereai)aor mhlmmrKyfnymkH&lsbtmhes‘ié- Buit@&ééth%f om Napp

P sBtRetPor gocyupt ﬁém%nifs@?f ot “psttpshabrane) (g o
tMmﬂphaiBZ;Bﬂﬁ)ﬁee baxdel), fBintodéibl (& (ﬁ]ﬁfggd/ﬂ%%%%em%or tﬁrbutalme

1 2-3) and a pthala2|none
$§g $§HP@ of which is hereby incorporated by

f
) Ao e BB B Mo i .
pgospRediesieyasg 4 (BEEW]nb@ﬂqn[r(a]med PDE3/PDE4 inhibitor. The PDE4-

speBi O S PRt ok s G bty g i

kpoeptrisiibin the DB éngiiaélo0nhibly isRikoradds Act 4 QWD ih&Bfor, and
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25
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A Wi i
c%%aéymyﬂ%éthoép%&# ) g%ohé}&%hbﬁé Bl lic ki@, %%ES%% 2()7-4-

CYRDQ T”BEBFTPEEI&ethnﬁY-&d!ﬂilosommmnymbhbxmt lechel and cis-[4-

cjl\g?lgé'gﬁ(%o?‘gté% 8193?)’%3@13 e%‘%%ﬂé% ?""%f&‘?‘{’%%’%%f gf’fﬁ’l“l Isellgi ¢

agen@&emommhmmfhnammmet hat act as antagoni sts at
in partl cul ar_those

the .15 nuscarini.c tor
conp SRS PR 1S et 91408 Gmoc Sepvamon, 1596: ke
e et sl B
at‘]@tt?l‘&?ttaé@hlblylstdlﬂélohmy Difpatent HHFN438, is cis-4- -
cﬁﬁ@-ﬂg[b-%?cﬁﬁentﬁg%ttf ﬁgﬂhn)?yphenyl]cyclohexane- 1-carboxylic acid (also
known as cilomalast) 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. 2475 84020-9); 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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hyoscyam ne; these conpounds are nornal |y adm ni stered
as a salt, being tertiary am nes. These drugs,
particularly the salt forns, are readily avail abl e

f mber of 20 commerci al sources or can be nmade
%é%g}r@ﬁgﬁed fromliterature data via, to w tPCT/US2004/616602

Atropi ne - CAS-51-55-8 or CAS-51-48-1 (anhydrous
Pdraiyibutsd Foffiaes adwngodioxole deyiwitivg dBclogeddy Kgtowaialko in

i 22 i t _4574-60- 1
WOBA 6766 N4 SRR Bl P1 6O Bish NepB 3, 2 21, P
Res@A:{;Asmxl G_@n;galaurrgedp s?cr @Snptd@-xaageievaﬂ@sg $ 199861 D(Suppl. 313): Abst

e alt - - y - 9. oscyam ,
BB, S Rk g TR 5208] o o bR bt @RORS/A7505,
thadisclesiré af whiskRisthereb 25ed ' -
cis-s?s?-_mh; %/ d r*glgr %%53%83 al t]@T éff:ffg-gég%s- Ggél{lg’,ﬂden’
FronafiiteinGs (it (4o 0BS Dethorny- 43,3, Aad @b exthisdiodfimethoxy-2-

1 e iRk at: .
BB RO i - NAL AR Bl fanflde ich % mixed
RIEHPDEA inhifxtop whivhdey besn grepanot enppublisked. op. byByktdrdden, now

' i - -48- 1), Al f .int ;
REAR 5 WS I Gtich oy amiE ot L1350 iigg from
Vethdlis; &OF-346 AanatrrSeiyaku; Foji/TE. ¢rat. ' Phakiae6 mer,mb;pisag):
@g %PcAﬁﬁsso- 50-2), 16 WD 20047106279 PCT/ U52004/ 01660

}arh & %r oni de (Quar zan, CAS-3485-62-9),
COPY IGtRr FoSilIEPDEM Ul mikSOPHEHR i isted i
v&CAS—?l- 3*1)22 nmepenzol at e b?jg?hﬂgg%i.n%g%glpgﬁhosehmdm
WO81/4 39798 the disclogurm of whish is headhly dndormr4tethbshiefepmee.

chs. Sidtgaicchori@c AEKAMAMLTLRBANS B AR b adioiists t the
I]t(l i h.ex ﬁgeerﬁ?aﬂ?parﬁ%?g?ﬁoﬁm 51?144- ﬁ? %J)rﬁs of the My, Mz,
o MeaRotrne ¢ tonm skt opeas) Exerpla agipoml ictud th alaloids
of GDeBABR0 Pantd hs il by kBs 1R oFBiARG g&gmaﬁme%mﬁme,

conpounds_ di sclosed in WOO 1/04118," the di sclosure o
hypcraming; these cpppounds s spmmally adipinistered ayvesalt, Bing tattlacy amines.

Theid b ﬁmlaﬁa?%tﬁh %gt fhiphse Elj'e‘la‘gadh? afilable} ?rfzﬁ%n%cr of -

ant agoni st s) any’ one of nore o e NuUer ous
cemmgtpia iseursesion oambeavhadetor prejpared frohd literatepdans gia, tamd: ar e

safe e se reversibl e, .
cpnp&‘lﬁgﬁnsé@ﬁ%ﬁ'g chéé\%lﬁ_@’-f% ‘ellsifg?ﬁoﬁqv_ﬂngﬁalﬁtﬁe
CAS-5O08-99-8;cappiae 6xidd he ARB488-20 Y dfits HTASAt | OABLISYNES.1 and
zrgqtué'ﬁl fi rst generation antagonists, are

e tEde - GASwd-88rP-t heir core structures, as
et hapg ] . il enedi, am d X g1 .
e, Peutbfife. CRELAREHAEAR A CAN HRT Aefyblohide
stlhcCA880t49%e whi ch can be characterized as based on

pi p eggﬁg;cg?%g 38 B2 CAS 10 7251 8 FyarBroinide sl EA850883-6 and

ant a
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- 80-5 0-2),
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15 which are non-sedating, have a simlar
structure-activity relationship in that they retain

the core ethylene group (the allcylanines) or mmc a

L.ary amne group with piperizine or piperidine.

‘Jlg?%"t%ﬁg%)? antagoni sts are as fol |l ows: Et handCAHSHid/016602
carbi noxani ne nal eate, clemastine fumarate,

dxdpiémnjokmgade Eanzn, mﬂm_&slqlswj, depynrfhlhﬂc QobBRbYdsjromdde

20. i amM nes: ila anl ea -
PRI it bor R s e S 49 diherctnyl
olideido qPithitisive, CABAB PRSNYT, andThdXBc | héhadifak (FHECAS115-63-

Sbhg I eat@ salt, and _acrivastine. Piperazines:
v APOXS Fsopetplatehydioghloside (CASHA%:29- Deipenicantide(GAS-1 508-75-

hegP i ’ aaZiT i
PYghtgpatioA Ryt SR (CRBHUA TG, ooy M CRR e 7%,
telonzepind (G4 SH0880-80-9k 2FaPKdé 6 o methairathing rnd thn@mpounds

: ' xof enadi n rochl,ori de or anot her
T L e T e L
hydr Gulthlsie btihistaniyes (alao eiftieud thias HEERBEO antibMe8) thdilide any
whi ch nma éﬁ{é used 30 in conbination wth the present
HE £F O 08 TSR BSOS BIOBTObignkii L eespion, pod e safe
foridnetatsEEAN aREl SRS, &&%eﬂiﬂre%ﬁﬂit&g of thg:qggerh&%ﬁ B hi¥Amine
thus provides, in a further aspect, a conbination
VEBrErTosemierst hbe magoritynf direoe inhibitorsemestiyt firstf generatimianthgdnists,

j id. 17 2004/ 1062709, ..
BoSbrBeliBh BB EH eft ool brffrn A e R dincs, ptwigpediamines, and
aﬂky;tamin?ss In addﬁﬁarﬁbih&rﬁgtgf&fmaﬁi@i ddgihistiniies HINARFaGH hv@[dh‘d:ﬁn be
ci}%ﬁ%tﬁ%ﬁ%g H%’sga Bia Bi}—‘glg"fq’ﬂe egnfilf) e S'gprgesg rsg‘%g ?;glgc?étiogl ax?tagonists,
wiiciOae ﬁbﬂ-hdggﬂﬁﬁg, her-a sindilar structure—activitir relationsﬁiyl in gl_at they retain the

furanyl car ) oxy] - 11( 3- hydr oxy- 16a- net 0XO0- an

cPEssthylene grawpd aﬂqi;@@swmmlm trirtiarp ahe Srcfuip vGthquipsrizire or

pifttiBie. BREnHIAG SRIANNSLOEDkAGLEe salt of compound 1

6a, 9&tanélhmines:- datfindnacimeyaléfie -clantdsyre Bmavme:; dipReny it Hiathine
~.andr ost a- 1..4- di ene- 17f 3-carbothioic acid

hgéjf%éri%e-’?%‘{@ﬁ'ﬁ@y 4% an-3S-yl) ester. The invention

t hus Effiytenedi@sines: Npydildmind Rleatd. tABAEmmamifeqIdl, ﬁﬁfﬁiﬁﬂenn]e_mﬁne

conprising the nonohydrochloride salt of conpound
¢ *a PDE4 inhibitor. 10 The invention thus provides,

N afidifes: RBREHonirnib QAR iR i si

monohydr ochl ori dglﬂ}s%lr%ug%) cé%%%%%ﬁ%é%ﬁgsaﬂ%ﬂd
agieaptei®ol i nergi ¢ agent .

Piperazines: hydroxyzine HC], hydroxyzine pamoate, cyclizine HC, cyclizine

lactate, meclizine HCI, and cetirizine HCI.

Piperidines: Astemizole, levocabastine HCY, 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,
17
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The invention thus provides, in a further aspect, a
conbi nation conprising the nonohydrochloride salt of
conmpound 1 and an anti hi stam ne. The invention thus

in a further aspect, a conbination
‘&%p/ﬂjg?yﬁg the 15 nonohydrochl oride salt offCTBIFpWHALEs02
1 together with a PDE4 inhibitor and a
cor t i lapettievlar, the inYeatipmpromideoconttintiops @mi;ﬂﬁﬁ:g ther a
5 C conb ti €0 risin
rrg%%ﬂ&rg?lgg o%a}t fogt alf‘%“n gﬁﬂ HiePe PRy eh with an

mnﬁal-@bmb]nlmedegdall ofigantouand add 6&961diERE4-2TRI@. 20
Accordl ngl% t he pharmaceut i cal conposi tions of the

&H- H&rh:@#amlﬁa-—m@hﬂf&-w @drdstaﬂhi-idms-lw t he

|
oo A e B 1
aa;mnhhnm- bl palhydeaxypiGondehylf3 wmosmpioﬁﬂbx}a RABdERY- 1bled1ene-

m tered ejther sequentially or sinultaneously in

p?i'F 018 peid Srigioxedetadadaan S ol esteor mul at i ons. 25
Appr [ r t S W |
bt TR R A Bl R b S cqPiprising e
menehydipehdonids salt bﬂa:cmwumi@ pmibd PDEth)hlﬂﬂMﬁnt | on provi des
a nmet f.. tr atl isease or condjtioQ
ass 0(;[:1!l g?n Yoy (@%%Q‘Eﬁ ’élrf’etiﬁﬁeé BReeh ﬁFB‘Pb‘&EtE‘?’\ﬁWnﬁlﬁg the

mmmrocmammm 6f doghpadid D il A dnfiehdlBeloRSetRMMaI 2
therﬁgeutl caII effectlve amount of a 30 conbl nati on

of t W@sﬂ Jebr Bariiphar gepestah combingtimuompdsitg the
MérloBy RH&idH de i ents. 18 WO

AT o S uésazrg’%{’?do%%?o@%#ﬁ er. the present

c r y s tThe invetionghus prorddesniniainityer agmecthe ccﬁrﬁbmwcﬁtcedapﬁﬁﬁg the

par e dtrer a a%];# ﬁfagy&éﬁ@_& éljtﬂéé "5‘&1 hP]SE‘IHm%@”QBﬁ‘?%d

coitichstero@nvent i onal pharmaceutical carriers and

exci E.hents and used.in the formof powders, tablets,
plveRiop fppsrovidrs e digivs asp@gztr @gsnbmttogrcgmpam the

caps
nhd#@hydr

cont%\l d{}&%ofggngg%ﬁ}t% . 05 ’tﬂg égjtl) J% éﬁoﬂ&ng&g%r}t a??]%
cagicpsfgoide onpound, and ror e general I y from about 0.1to
abou t abl e ceutjca

carr %&g&?bgﬁﬁa%l?dtﬂ# %ﬁa?m?%efl f?%a% CRPqSHie &VFIi‘tf?é‘ °§% pptiogplly

cotnprigercembinhitions v thei Meﬂaﬁbnobﬁlrédmtﬁﬂe IsBlt ﬁ%&ﬂiﬂﬁﬁ‘l with8ne or
Sci etg and Practice of Pharmacy, 20th Edition,
norg B hTepeutly pgentsngs d&SWF%h?ge Phi | adel phi a, PA,

2000ThelfdiltRal QtdpButdd @f RRA chmBinhfidid nﬁfér istered either

illustrate repr esent at1ve pharnmceut
sequentially or simultaneously in separate or combined pharmaceutical formulations.

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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conpositions of the invention, where active ingredient

is defined as crystalline N-{2-]4-
((R) -2- hydroxy 2- phenyl et hyl ami no) phenyl ] et hyl } (R) 2-

(3-formam do-4- hydroxyphenyl)ethyl a
Wi/ ﬁﬁﬁ%zr och

noNo loride. 15 Fornui ation Exanple Apﬁﬁ@z"“‘”‘"““z

exarrpl e illustrates the preparation of a
r epr eduthentionsesghiarystaliinetselt. giotentiglippma bt f@mulansd for ether forms

[ not HCl,salt of t
Pk Bkeh! 20, ﬁeo%ex%%m R TR 8 ek g it
conventional pharmaceutlcal carriers and excipients and used in the form of powders,

mpomd 20d more. genqrﬁ@ ﬁ%@boutﬁglrte@b@ﬁeg%a relditionabuitatde

ii—or mul at [s) ndnli]E%(rgfr:?"g)l ff&ﬂf ? t {ehg gﬁpﬁﬁme F@‘?‘Ettstﬁ%{)fggenf Jugention can
bsrfopad intRewingtdn: Thobtience meqéPmm @ PhEn @2 0T Editioh, Iappincott

SRR Rl SRl XD o 301 nroai ens

QuantThe folhﬁﬁng ﬁﬁﬁ-lﬁh}tmé ﬁﬁmples illustrate representative pharmaceuﬁcal

hydroxyphenyl)ethylamine mphehydtsshleridagr edi ents are ni xed
intimately and pressed into single scored tablets. 19
WD 2004/ 106279 PCT/ US2004/ 016602 Formul ati on Exanpl e
C This exanple ill ustraFasuldiion Bx@paeal i on of a

representativ har maceuti cal conposition for oral
adni EYPPIG ﬁ“‘@?fatas peparionef argpretqaiativepharghcantival

cofhyp6dHidrOfdr oraHHnﬁﬁEﬁatﬁiﬂ%@ & 0RsBlink SnoRbRPALEDLRAY ifendAe

foll ow ng_conposition.

Ingredients Quantity per tablet, (mg)
Active Ingredient 1
Lactose, spray-dried 148
Magnesium stearate 2

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 monoHC] 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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Ingredients Active Ingredient 3 ng Fumaric acid 0.5
g 10 Sodiumchloride 2.0 g Methyl paraben 0.1 g
Granul ated sugar 25.5 g Sorbitol (70% solution) 12.85

m K (Vanderbilt Co.) 1.0 g 15 Fl avorln
\»&{20}/@%“ ngs 0.5 my Distilled water q.s. %6’%‘66"2
20 Formul ation Exanple D This exanpl e |IIustrates t he

preparation of a represdmmtkten Brraupi@aceut i cal
{ ﬁ?ﬁ%%%’%?ﬁpieﬁﬁﬁ%%ﬁés%ﬁfé%%@%? BT R BT
mesmbn £Or| cgal radmpnxtmioin afla dsrgstﬂh& ﬁa@hdﬂml s8H of this invention.

------------------------ Active Ingredl ent 0.1 ng
Sodi umAc%] (? I%uffer Solution (0.4 M 2.0 nL 30

HC1( 1N) EJH4 Water (distilled, sterile) g.s.
2

E ?- _ 9_ nL _ActiveIngredient . _ _______________ 3mg - oo

oo Fumaricacid . 20 WD 2004/ 108270

PCT/ US2008prdipgeddorideor nul at i on Exanpl e2@gThi s exanpl e
i |1 ustrat dethyl@assbepar ation of a reprefdmgative

phar maceuGramilatedsgposi ti on for i nj ect CAfigusi ng a
crystal | i Berbitoh(7O sobwion) of this invent2eng A

reconst i t Yeeghns Bl (WabdenbiltCopr epar ed by agg ng 20 nL of
sterile whlasorihgw 1 ng of 5 the conpoup@s39ixrt hi s

I nvent i onCoBeings e use, the solution i sogtﬁgéw di luted

wi th 200 mistilied wateri Ntravenous fluid that, F
conmpati bl e.mi.th the active. conpound. Sdch f1 ui s are

chosen

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 (O 4 M) 2.0mL

HCI (IN) q.s. topH 4
Water (distilled, sterile) @.s. to 20 mL
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from 5% dextrose solution, 0.9% sodiumchloride, or a
m xture of 5% dextrose and 0.9% sodi um chl ori de.
O her exanples are lactated Ringer's injection,
tated Ringer's plus 5% dextrose injection,
%?ﬂ@iﬁg M and 5% dextrose, Isolyte E, and & U5204016602
Ringer's 10 injection. Formulati on Exanple F This
exanpl e illustrates theF Bt a

i ARSI TRE Sk Ron o EBRSAPE phePngeghal
compesitiorofor injéfioh ngnEsliresAEnEIANGHC] salt of this invention.

tieedepaindof RIS il . reBlutiod i
Met h)?l6 pa? aben %@%h E%FE%B%M’ B%rsgit?ggh %sﬂ?% %&Jg&kﬂmlﬂﬁof

A puayenons fuicybrtdxgonmatiblo Mith the @tive wrnpaund. SuchtfbridsG@e chosen
ﬁc%léﬂn%‘;i%?g%p&a e gaﬁg‘g{’ 'g?% %ﬁg@%&%@cﬁé}f Sr_ee? }pnéﬁ’%te 6F 5% Hesirose and 0.9%
sodium-chloside.- Other examples areflaetatec/la\ Ring;n;‘sinj_ecﬁom Iactated _-Ringer‘s'% plus
-------- cr=n--z-- St [ su cje quantity of
Qoo idetyica, NompovahMand 8% ddmse, 19 oyl Ringer's
igéctienul sify the ingredients, and water then added g.s.
100 g. Fornul ation Exanple G This exanple illustrates
the preparation of a representative pharmaceuti cal

conposi tion contai ni ng ForsakEes Baafple Fhe i nvention. 35
An eous aierf)sol formulation for use in a nebulizer
is prEpskeplsiivgratedhs prparatipnof gyemsesentativa phagnigeutica) t

by e S SRR S0,

e mxture i1 s
stirred and sonicated until the active salt is 21 WD

2004/ 106 2AGreRiehis US2004/ 016602  di ssol ved. oH of
the solution.is_adjusted to a value in_the range of
from3 t OA&i\QXnér&ﬁent 0.2-10

Span 60 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 pharmacentical
composition containing a compound of the invention.

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

acidified with citric acid. The mixture is stirred and sonjcated until the active salt is
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sl ow addition of NaOH Fornul ation Exanple H5 This
exanple illustrates the preparation of a dry powder
formul ati on containing a nonoHO salt of the

[ ntion for use in inhalation cartridges. Inhalation
%@%@?l?(’a%é’s are filled with a phar rraceutigcal PCT/US2004/0116602
conposition having the follow ng ingredients:
{igsgivedi Ei BH of the solution is adjusted to a value in the range of from 3 to 8 by the

| nQr erhigsxambk illisktbRE i PrepRfation of dry pBREHEmMIitRn containing a
| act ose. The contents of the cartridges are

menaH selepldhe inventipn forysainsinhalatioal certridg@sr nul at i on
Examhgidi P 5. ' At es, t:h repar at,i on of

a dry poé\}\liggp ornu atLﬁ?Sdn{"%g% gl wd‘?leéﬁlggc%‘pgsﬁ%oé’thﬁl%%ée
fellowiaginggediantsof this invention for use in a dry powder

[ nhal,g%%cg tsolevi ce. A pharnmaceutical conposition is

pr epar aving a bulk fornulation ratio of

m croni zed active 1 ngredrent To TacTose of 17200 Fhe
conposition i.s packed into a dry powd@g/cufifdgeat i on

devi d%’h?f%t’ﬂ&ﬁﬂ’é’ngf del i vering between abdut 10 and
aboutl®d0%  tg of active drug ingredie¥t per dose. 25

For mif-attomExanpte-3-Fhrs-exanpt-e-++H-ust-r-at-es--+ R

pr epdhaastiys ingredient srmigtonizedpricran blending avith lactoset The éoieents of

DoHG: . thi.s Jdnvention for use in a netered
t%se |%‘ﬁa egr. S%%%‘E‘é‘ﬁgﬁﬁ“’%%mbéfeﬁw ng 5 %active
ingredient, 0.5 %lecithin, and 0.5 %trehalose 30 is
prepared by dispersi ng 5 I%'Of activIe conpound as

m croni zed particles | ess than 10 pm
0 b B L PP et b Bl o
cergif e menpEEtisaienf éris invension fense 5i adryipowdgriabalation devieed
havi g bt bbby Ut RHANAEE ik Mo s
ngerenizedattive ingtedientioilatae sf W200) THeaDaiposifieslis packed into a dry
1 1..2-tetrafl th :

poW&ér ihhala gn Eigwceuc%{a:ﬂ)?e oﬁéﬁvering between about 10 and about 100 pg of

active drug ingredient per dose.

Formulation Example J

This example illustrates the preparation of 2 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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35 22 WD 2004/ 106279 PCT/ US2004/ 016602 For nmul ati on
Exanple K This exanple illustrates the preparation of
a fornmulation containing a crystalline nonoHC sal t

“szowm bnventl on for use in a netered dose inhale

suspension containing 5 %active ingredient P&?{ﬂlsef’"i"”cﬁﬁm

lecithin is prepared by 5 dispersing 10 g of active

compound as n1cron|zealgﬁkﬂﬂéﬁégﬁmﬁﬁg mean size |ess

t han s exipl iBustaled tilORedapitioR i inih§ & byt
LR B SRR LORNA Gyl e

di ssolved in 200 nL of "dem ner
Boapiirselsaf this inyentign ﬂxruwnatnnbterhtédcvsematdr ng mat eri al

met
| oo KRB chtalle 4 b6 ive BEUER Pa THA HUREE Bepareay
digpergngeilsg of dotive @memand asaidronized particles with mean size less than 10

é@géﬂ% F%P‘%ﬁ@én%@g%ﬁé?g%ﬁec&hﬁﬁ%&v&d m12%0 -II;?Leoff c%mluge\yallnzgd

WatbA-THe R
p% enyl et hs)lljlg%éirrl?fﬁg ?%ﬁe%ﬁd] aéltd I%/e r}esugmﬁg mat?1maoll i Sot%(/: mf%e f 1 particles

having@ mean diparetor g5k thay [1)5aithy Thmpanmlescawhadaddntb canisters with
t| rization, and stability testing

I%FS%?@%%I hd%%%ﬁp%&@f’mé% B#ifd 1, and preparation of

t he di HCI salt of 15 conpound 1. Exanple 1: Synthesis

of 2- ).- 2- hydr.oxy-
phen @q“a% %‘)D,BHB' P]@ﬁﬂ%ﬁ%&ﬂ%&%@@@xﬂ-

ﬁ gam(x%-@l@ﬁam%o% (4- 20
am nopnhen et hy am ne an
hyda)mphmrl ylagmne,gompomdrhp;epmume ¢HsFdckqrigniion andsisbility

(M e QBT Y drup 1 P eteSinn S e Loty

cbhpomsBLti on fl ask was purged wi th nitrogen and
placed in a cold water bath. The addition funnel was
charged with 83 nL (83 mml) of 1.0 M sodium

tor ahydr of Th
on L AT e oL o v aaceq

ropvvl Se ov gorous stirring. The

addi f |0@d09@m$re3-nwkélasl@wm@dechwg (HphmoBdf M(4-h a rubber
| dded
BERIHE el a0 SRR O il S4B 7 17

%tfld]pvﬁmdinomﬁﬁfm rﬁiﬁlrm&tlbmﬂMim ditad Wlth @ﬂbﬁérﬁéaﬂrsﬁrger, al25
.35.C. After | h, reactio quenched
"3‘?8‘8‘%‘%@%“&& aid fhempotister %hw&@ n gl wa B gt ik ganeend
piiRed i Bovsd Wb, 01‘1@ 2d@itis e Bﬁhatﬁswhérﬁw&iﬂm gsl hlLU(tS? thmol) of
wth 56 nL isop rorif/ acetate and washed wth

1M sodivgpis(trimethylsilyl)amide in tetrahydrofuran. The sodmm
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
agueous sodium chloride. The organic layer was washed a second time with a mixture of
84 ml, water and 84 mL saturated aqueous sodium chioride and finally with 84 mL

saturated aqueous sodium chloride. The organic layer was concentrated under vactum,
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aqueous sodium chl oride. The organic | ayer was washed
a second time with a mxture of 84 nL water and 84 niL
saturated aqueous sodiumchloride and finally with 84

“{I}mua%y] pat ed aqueous sodi um chloride. The orG%{am C

ayer was concentrated under vacuum 23 WO F604/51&81pen2
PCT/ US2004/ 016602 The residue was tw ce
reispidenvasdwiss reqoppanisisg fopeiserironassl (65 Hﬁmommbandalm

2 d heat ec
iy L £ O S 50
hmocmm acid 6D3 ZmﬂiJ )émoﬁdnksdddndem:ﬁm minoiet. €The rHﬂ‘itﬁJre was

vvedtocol to m erature a
Sleblet iodthip rodmiirah B8 PrsrecloL B BT o Eprodic vs
issleled b dltyiod hhd waahe@wa mpwm Bnd¥sd d;bopﬁ QRAD N prédifdt was
I, soprqpyl acetate. The product was under vacuum

qrid vgder vasrym $08 3 haind $hsmdisgolived ine6mlL Watceanddrapsterred to a

e PR S i el PO AP

W#DIS)O Imeelé wargchdded. TH@ ssppatomytfome] Weasnshekenvand ﬂmrpﬂam s@achted,

The anlc | aye
ov i o TEA ?’f‘%‘{ &, gt el 3 capep Eat‘é#\%(ﬂfg’ ‘i ﬁ‘@ product 2
@rmmge-&ow odiy(121g, 47 AROE SOYHOWA/ZOINI HHY clled £ CTIRLN,O 257.2;

t%g}ﬁ ‘)‘%x [MtH ] cal cd for CL6H20N20 257.2; foun
%5 anpl e 2: Synthesis of
2- br ono- (R) 1-tert-bntyl di nethyl sil oxy-1-(3-fornmam do-

4- benzyl oxyphenyl ) et hane (4) 15
Example B Syméhdsis(of 2fRpomentRid-a-betddinetlyylsilomy 1@t emahido-4-
l(qnmlemmeﬂlam)e@p 9 g 28 mol ) was dissolved in 36

oot GT ke e SR A e St sl 006

Zddmdl) whk &smmdtm 66 mMmetljylfémﬁmﬂdw dfniddable (DY N34 mmol) and
dazol e (0. 39

a | 1
RS Sedsdiat Y el Vempoisda v solBomashiged inder
AIWSeh a’d\ﬁfsﬁhe%iﬂf ¢2 an A diBRNAIGALAS (08P g, St 7 bR and0 foOr

an addi ti onal The reacti on was dl luted " Wth a

rh“%tl‘él%ﬂéthﬁlﬁﬂ}'léféwdﬂc{w%e 43 awol) were adisd and dhdnenclion svag Stitred
18kdn a'ﬂ@ﬁlofdl 0% &k eSelidh @asstﬁfﬁﬁeglgﬁwr e%’ Iﬁ%ﬂrgn S%‘( {seﬁrgl%g pcetate (53

organic layer was tw ce was

. mfa): aod hémesnﬂzy ndv)dmé a'amafmeddo aqepemtt&y ﬁmﬂelu Mhe btgahicd@er was

27 ] t t
AG5 &)a%e)ds gﬁ Wﬂtgr ng Saf‘i’fét ﬁ%sﬁé %df“é‘}/ ghloride (27
msfollswedthbyQMaTal ﬁr@ﬂi With Setirhied Qque&hs' sofantdor{d 32 Pme). ARd
hexanes (27_.mL) 25 were added and the suspensi on was
Eggnic layer Was drieyl qyenindin suffte. §@1|lqa<s§1 (%8.6¢2) pdhesxenesiy7 mL)
f a
S B e R PORRILLE T8 e BT

féfrﬁm@n@ths Filtgpté Q@lcmmdte;d WBi8er%acnim. | Thearesicha wasaeryhtadlized from

hg te§(4§ fglfﬂ‘l né/'}zq? élgl2+ a3 %%‘9 ic m{e%le tgl;%ga Sté: sBcghd

m/z: [M +H'] caled for CpyHagNO3SiBr 464.1, 466.1; found 464.2, 466.4.

Example 3: Synthesis of N-{2-[4-((R)-2-hydroxy-2-phenylethylamino)phenyl]ethyl}-
(R)-2-tert-butyldimethylsiloxy-2-(3-formamido-4-benzyloxyphenyl)ethylamine (5)

Intermediate 4 (5.0 g, 11 mumol), 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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30 Exanple 3: Synt hesi s
of N- { 2-[4-((R) - 2- hydroxy- 2- phenyl et hyl am no) phenyl ] eth

ﬁ grt- but yl di net hyl si | oxy- 2-(3-for mam do:
oxyp enyl9) et hyl am ne (f Interrredl ate 4 (5 d
, internediate 2 (3.5 g, 14 mmol), an
@F‘i’%@thﬁyllog‘%ﬂefﬁé%(ﬁoé}@w(llBoﬁ%ts}um\éﬂf@né@rféﬁr% a3 mmcd) angGogdinm iodide
I 106
(P LATBAAT BrseB 3 il il sk 0" €032 reaction
mmtla:s Siagimaidainasl v i @“Cﬁoﬂlw&emwd a)rrdomdmnpmatwa dndiéiluted

tk A R e R T i R e 6P

m&m tisdohed and th]:ﬂ %Scfﬁfed]tﬂ aparatdri @AnEP Cﬂ'he @ré&cﬁé{s@f‘%as
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AL of sa s sodi umc
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|no

'I2 ESIFW caks "Cg‘fﬁég p%‘my E?"B'?B @ Exanple
5 S)Iﬂbﬂitﬁiaﬁe 0(2 5g,4.8 mmol) was d1ssolved m 8.0 mL of ethanol and treated

[ 4- é dr ox%/ f n)i_he hyl am no) phenyl ] et h
x}qth actlvate charcoal arco G-60 (1.25 g). The suspension was s’mrreal 50°C or
z(o%%n@nﬂh%ream& Rinfo?6 BRDAR. Ao HEERRVAPLMEILT AW bATEHIm
on actlvated 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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Internmediate 6 (2.5 g, 4.8 mmvl) was dissolved in 8.0
nm. of ethanol and treated 30 with activated charcoal,
Darco G 60 (1.25 g). The suspension was stirred at 50C
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DIHRACH AP TE IR GRRGHODMIRS ob o A-£6s bl GHOR0ES B TS,

2 435 v umm 1D, 4eG0-b 6 (ne,dRD oUR2HS BO&m, thBxSMs, IH), 6.85 (s, 1H),

GRS R e e Sy st P s e g la b D
Y3 5/4:. [8/5-+ [T caldd) for €,:80MN406B 6 fodidd)4363. 22- 5. 30 (m

1H), 6.82 (s, 1H), 6.85 (s, 1H), 6.68-6.86 (m 4H),
7.12-7.36 (m 5H), 7.95 (d, 1H, J= 1.4 Hz), 8.19 (s,

Bkdm 186490£;Q5a1ﬁzan§n$m 2- 4r)lM a' cd for

?&& eyltﬁgéq % =23~ rox %2,4-
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am d dimnpdﬂydlléki'baé'iﬂymymﬂh’gds dmsoisrecumﬂ;l?i mdcisbmopaaiel ih@ bath at

s, di o v, |
| sopr opanoel((lst OOIQT%? %O%élonv’g%(g,mﬁ 331 ]81@&%%??@
@éhit, Do mmﬂ; 'Hieltfnlic&ﬁe Wﬁﬁtlﬂbt ¥ fexrecth . ?oﬁl tﬂgﬂ?r%‘!rﬁl%6qg€’ 86lorless
xture was stirre

%&%ﬂ% %‘P&Wﬁ% %Ofaf?ﬂgy Hlratien @%dmértyé@raa;m%toaf@mt:
HRRIr t er vacuumto
affo?ﬂr%ggﬂa%yg@g%ﬁﬁoﬁwgegaggfldt%b co?i‘pound 1(1.71 g,

3 4 mml 46% 15 Exanpl e 6b: Recrystallization of

s?ta]h¥a ) )"5 xﬁdr xy-2- (3-form
f%ri de The
§W8PF %al t of conpound 1 from
Ex arrmhe cﬁﬁta(like&d@ydr&ﬂﬂ&ld@ sABf JoniREndll Ho@ Bi@hpldbadd. s
0% v/v. _a us_ i sopropanol at 50(7 The war m
D oH s S THEE B4 ph S0P A a6 SoReaH SCafiC. The warm
sSfuhéﬁ %s ﬁiﬁlted?witﬁ 49 R, 1@%@\1&6&%& L@@ foP% RAYEL re 3 ized

isolated by filtration a ried under vacuum
pagdugt wastisglatgd by fikiiation afididyidd ouder yaduim teaffordof.0 g oftheund

d}#yﬁf ?Em{@g fa&%sqw%mﬁ&gﬁdiig BR! e01766ﬂ_yst al l'i zati on

phenyl et hyI am no) phenyl ] et hyI }-(R) - 2-hydroxy-2-(3-form

hen | ) et hyl am ne nonohydr ochl ori de
xamp e % Cr)y talliza nof IYV {2-[4-(( %)-Z-hydroxy-Z- Y

phenylethylamino)phenyljethyl}-(R)-2-hydroxy-2-(3-formamido-4-
‘hydroxyphenyl)ethylamine monohydrochloride

In a 500 mL round bottom flask, 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 H;O (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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In a 500 nL round bottom fl ask, conmpound 1(5.2 g, 11.9
mol ) was dissolved in 187.9 nL isopropyl alcohol
with stirring at 40 C. Conplete dissolution was
v@cﬁg’i V0§979 30 within 10 m nutes. The flask was then

Pg% Wi th a solution containing 1.0 N I_Opcppfzogmmeuz
m,, 11.3 mmol, 0.95 eq.) and H20 (29.6 nl)
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sol uti,o f a | o n 20 nL, 26
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solution. The stirring was 15 stopped and the
solution was _permtted to stand at roomtenperature

Exgmpiey: FWWWEHO%?fM%‘%((WrFE@m% crystals were
paenylehy laminmphengtlethybr(R)-3rivdroxydrthnrmamido-4- 1
hydensyphenybethylamine mgnvh»drodﬂ@ndm ed for 30 ninutes.

The qr I
o A B TG st g gf ompon
1\bewing )52 2Quigd entpodfchBrin€pgrsrhale loff zatpomnd @K6.1 g, 12 mmol) and 1:1

SRR LTSI I e Wi hestehfo 5965 % tossolvp ghepgicipnd
tk&rﬁoﬁﬂoﬂ wabjtitfe@sy SREMIC.) Béftpandi ﬁg nﬂI)WG&ﬁ)éWiﬂd@él b¥t® 360 min

nl three-necked flask was charged with a

| ah’iﬂb% hinsthessolusion was coeleshiodaems temperivee @yers Is Asopropanol

@&nﬁfi@g a0 HinRBA iBofhtiBh wad HRRUA robrd @mberdture
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

27



5

10

15

20

25

30

25 isopropanol :water (98 nL). The m xture was heated
to 50-65 C to dissolve the solid and the solution was
stirred at 50-60 T. I|sopropanol (98 nL) was sl OV\Ay
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all owed to cool and isopropanol (80 nL) was added in

Examppor 1: iCripstakialidri m{z-lpsqm.gn@amxy(ﬁo m.) was added

phienylethgRuniié)phénsTfettyl dREB-fhafnKeslsal t er
byafostypiénylethyBimiaé ) 16:3@1@&115”&; urry was stirred at

roomtenperature for It _The crystals were isol ated

by 1 I} 4 FARTBHon Vigl Brist(oE1 W4siedddo dhe cibydrochloride salt of

by

PR O -8 ) e Sk Bl Vel RRRRAL. ol ot
wed ol .3 | Thestfurxyorss vanamifiltedradamivigen Frichner funnel
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nﬁﬂibﬁﬁkdbhldﬁfﬂdealt(()ﬂbbﬁ@yﬁﬁdq.t hyl am ne nonohydrochl 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 HCl to 5.09 and the slurry was stirred for 48 h. The pH of the shurry 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 ngy, 0.75
nmmol) to forma slurry which was stirred for 48 h. The

he slurry was neasured at 1.94. The sl urr
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%Fﬁémn% ek éfwggﬁe.z-% kel (ipmgainide -5 L0°
ur‘rm“hyﬁ %@ adjusted with 1.0 N
Na0—| and 1 O N HCI to 5.09 and the slurry was stirred
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|dt drochloride salt of conpound 1.
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P %hgﬁo%@ﬁfaf“’r“ 10BL 8 e A s Grectod it M Hfon ).
'].Zhe dombingt DCM ﬂﬂjieﬁyﬁrerﬁﬂlhﬂlbﬂ aﬂ.ﬁmﬁsﬂﬁh& bte@ﬁr@tfo a volume of ca

t but ﬁgﬂjnﬂhlsuz chlorjde (40 0.2 l)
o o esnpe rysieSepon opgiered dasietans (S0 added
di& Wﬁé b\%@z@hﬁn ("o sRRryOwasQodiéd §P0 9 lg}ohcls ere ollectcfd by

brono- | - ( 3-f or ram do- 4- benzyl oxyphenyl ano

éit,ra;ﬁcgu:h@l W@hgclwﬂab Pyl Wiisooxtme (D@ (rik)75 anlerang dm:dun Vit to give
o e iy i st 98895 & SR "H B B Rt it
seuttned g @Mz ﬁDDGD/B{(pﬁ&;,)FJ 00§ GH)S; .he(3ED Hbmmotmwl*o 89 (9H)

G5 *£afs bl BredeB TRy Lo outo G5 66 £ooam

dr,;n%@mk I*rifear(lm &QWLS £, or!rzS 99¢(APFa 66 PG —'e@(?}xz 7 27

pWI Se -|J he sl urry was caool

(iHbms?fﬁﬁﬂé/S\KéHbmetﬂ VQe@ﬁBd, Fll. OHZL 1.7 0rs; saémﬂvais HFez:mHZ
1y
WS gLV SEREURR, Bt ¥ nifke B atp of % dtdhq iner

r¢i8@e65 g, 90%th) 1IH NMR in accord with 20 structure
(400 MHz, CDC13) S(ppm: -0.06(311)s; 0.11(3H) s;
bt @yiPeiSN-S2-[4 -hy8cby-2-phenylethylamino)phenyljethyl}-(R)-2-

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

2-{4-((R)-2-Hydroxy-2-phenylethylamino) phenyljethylamine (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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s; 0.90 (911) s; *3.38-3.49 (211) m 4.78-4.87 (1H m
*5.09 (211) s; 5.10 (211) s; 6.96 (111) d, J=8.6Hz;
*7.06 (111) d of d, J=8.3, 2.0Hz; 7.11 (111) d of d, J

= OHz; 7.25-7.27 (111 7.36-7.45 (5
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f ol | owed 6% W Vv aqueous sodi umc e so

(th@d—%ﬂﬂz 81@ (R dslsil iz 8. S HI ) Jerd me &.63 (IQEB(b(o]ad@es,

l.eq MEK (80
e LR HT e 5 PR e Ba Ll s 0B ae e e b o
was Seed crystals were obtained as follows. N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl}-(R)-2-hyd:oxy-2-(3-formamido-4—benzyloxyphenyl)

=

ethylamine (96.1 mg, 0.18 mmol) was dissolved in 2-propanol (2.2 mL) with watming, 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 nL) was added and the m xture was cooled to room
terrperature The solids were collected by filtration,

W th MEK (3 x 20 nL) and dried in V%E%JS%@#?”@QOZ
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The resul ting
. Rec

stallization of N-{2-[4-
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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15 m xture was stirred for about 0.75 h. I PA (250 nl)
was then added over about 2.5 h. The resulting slurry
was allowed to cool slowy to 203 C and stirred at

wdl erature for ca 16 h. The resultin rr
vvas(,’&élté’o ed to 33C and stirred at this tenpe?’g?’lﬁjgéol’%//%]rGG"z

e, ot e Sl Gupaps HPE S AR als 23 05t e e
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179 j5)and o ongebef significantienslptiremntia heit flog 2t dboludER29/%4L. er |

72 5 152 in a 100 nL round bottoned fl ask. The
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opeemneundil siystglizeshizom g frectbaserns in Bramplo d) ml Shavii0 FIGE: 1 and
283heslively. €d at that 5 tenperature for 14 h. The
suspensi‘on was chilled to 0-5C and hel d at that

te n‘p&tmharaaenﬁtmrma)eﬁk paEitionp wetuletermimsd a:iht aedwgé p()mﬁon of
filtratio usII\/S
i spapn ks oP Bimef ol B ittt hRRe st et ppmd Lo,
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at 50 _C under. vacuum over ni trace for this

I 68430 Al d 44151 Br46ed 1A06HL, gﬁ@@ﬂkﬂ? 1l raod 355%H ] romient
nodel Pyris 1. Sanples were prepared on an 10 al um num
pan, equilibrated at 30 C and heated at 10 C per

Emampled 5t Solid steteptability tastiog of N-{2-[4-((R)-2-hydroxy-2-

phenylethylamino)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 monoHC] 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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300 C. The instrunment was calibrated using indium
tin, and | ead standards. The DSC trace shows an
absence of discernable endotherm c features bel ow

wiPl2a C with mnor endothermc events
onsets at about 133 C, about 151 C, and at 5%2@8%1/%602
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pgvdered matghal. B strumends yas edipraied tanéﬂ@%@mtabmﬂd
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nt ai ners@%and i,n tgal osed contai ners. Additional
CEVE P um gangashoHCL salt were stored
at 5@"h§rﬂo§ra@inﬁb?ﬁ&'a&%@¥s%d§%&§iucteﬁ QEingh II‘ASi.tn ts mo }QSO

condi tions, after four weeks ere was no observa
Semwirg avereraighed i alwninuopns ead atd G SPO04/ 30066 80a rate of
G2 ance of the material, analysis by DSC and TGA
showed no detectable differneces, and anal ysi s by

HPL CTht (Rvepdctnon sias dettraiihe ovbetit oabe deghen (i@trhﬁgla 408@doer
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5 BHiBB%, Rlgron 20 HISR R Cucatster faupRecomiteg Nicalpsomais sample
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wer e; ained with a Shl rradzu 6000 diffractoneter
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spectrometer.

HPLC analysis was conducted using a MAC MOD Ace-5, C18, 25 cm x 4.6 mm,
Sum 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 éradients 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 monoHCI salt of compound 1 gave a retention time of 19.1
min.
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10 of powdered material. The instrunents was
calibrated to a silicon netal standard. The
differential scanning calorinmetry trace of Exanple 14,
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Chiral purity is determ ned using a Beckman P/ ACE MDQ
capillary electrophoresis system The analysis is
performed at pH 2.5 using heptakis-(2,3,-diacetyl -
wo s f0ddRe) - (3-cycl odextrin (HDAS-0-CD) as t i
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appended hereto. Additionally, all publications,
patents, and patent docunents cited herei nabove are

I ncoppor atrgg o dn ful as_thou

i ndi vi dual | y%%“?éﬁﬁg{%%l%@ﬁc?‘é gh éeé%ze%hy Wﬂ"’-’aYPOg’gef
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%‘%ﬁ"?i‘ﬂ)@gﬂ H?}%F%%r-%oéﬁ%ﬁéioéﬁ’r% di28dphanyl | et hyl } -
(R) - 2- hydr oxy- 2- ( 3-f or mam do- 4- hydr oxyphenyl ) et hyl ani n
e nonohydrochloride. 5 2. The conpound of Caim]l
whi cf i s Ehasorenroand olainy 1 whick-is charqstenided by ati {-faypotvilan

Is . diffr i on.peaks at 20,

ol A At o Bl s By Fpecieropbish e
rrekomeitions of thepatem HHWAROFIE, 124. 050. 2, 24. 530. 2,

25.350.2, 26.080.2, 26.770.2, 28.130.2, 34.310.2, and
38.490.2. 10 3. The conpound of Caim1l1 which is

char &ct er THesbnipouRloPClhidY! RANKIEH infhtd Bﬁs%fédtﬁﬂ ﬁ’.@‘&'ﬁlﬁr\lﬁﬂl
hayi n stvo or nore diffracti on peaks at 2 vaIS es
S’%ﬂ\ﬁéﬁ‘%é OFptnm bands at ghayti $9% 38% 840, 829, 75, 91, 9626, 2056, 1080,

1804, 0213, , , 34412 3042 The canpound of
daiml 1;@?\/\%Si g%ﬂ‘l g‘ﬁlﬁgﬁfg? %S’rkf 2%6?’ %%ﬁa%ndx-ﬁfubOMer

diffraction pattern in which the peak positions are
substantiglly in a dance,Wwth the  pegk pgsitions
of 1 e pa ec\rélr#pg%%l @1‘(’:‘%}3 charactengedeiay apd1fferential 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 differentjal 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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5. The conpound of Caim1l having an infrared
absorption spectrumwith 20 significant absorption
bands at about 699, 788, 810, 827, 875, 970, 1026,
1056, 1080, 1101, 1213, 1296, 1374, 1441, 1546, 1596,
1660 9'5371 agd 3553 cm 1. 6. The conpound of Cdaiml

i ch T's cHhPAParHea CHRPestENT sammeising althesamnticaliy effectwe
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sghigs.antially in accordance with that shown in FIG 2.
35 9. A pharnmaceutical conposition conprising a
therapeutically effective anmount of the conpound of

P e L [ e—

fopadrainistatiombydinhalitionei n t he conposi tion
farther conprises a therapeutically effective anount
of one or nore other therapeutic agents. 11. The

phar rriaZ:eutA(cainbﬁﬁﬁm&Iﬁ ridfh |
Oﬂfg%os itign is 10 for n%l atggge fg;%)lé15 9Dféﬁ§'% gtO?gL §1to8and

B 8 e”f‘?raPﬂPWthatl on conprising the conpound
of any one of Clains 1 to 8 and one or nore other
therafeutl c agents. 15 13. The conbination of Caim 12
Wher elh t nEhesombinatine pEGkin i12 wlgmi):t thé sthar therapeuuca entisa

t| chloli or a PDE4
|nh| gfé?%i?%%%l}i L g&% g’?@ a conpound of
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6a, 9a; di f orop I7a [ (2-furanyl carbonyl)oxy]-11
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dasia-dimm@o. fl t
15. A rocg&sfﬁ‘2 W@Oﬁﬁhﬁﬁg uor ]ai?ﬁit;;n drosta-

Lﬁ-éwpﬁ-d&@sarboﬁmme acid Sgluorimdiiag efbeps of (a)

di ssol ving N-{2-[4-((R)-2-hydroxy-2-

phenyl et hyl am no) phenyl ] et hyI )-(R) - 2- hydroxy-2-(3-form
am do-4- hydroxyphenyl)ethylam ne in a pol ar sol vent

to forma first solution; and

15. A process for preparing the compound of Claim 1, the process comprising

25 the steps of:

30

(a) dissolving N-{2-[4-((R)-2-hydroxy-2-
phenylethylamino)phenyl]ethyl}-(R)-Z-hydroxy-2—(3 -formamido-4-
hydroxyphenyi)ethylamine in a polar solvent o form a ﬂrsf 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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(b) addi ng between about 0.9 and about 1 nol ar

equi val ent of 30 hydrochloric acid to forma second

sol ution fromwhich the conpound of Cdaim1lis
Voraaeuosde WO 2004/ 106279 PCT/ US2004/ 016602  pt@usthos/16602
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19. A compound as claimed in any one of Claims 1 to 8 for use in medical
therapy.

30 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 B2
adrenergic receptor activity in a mammal.
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adrenergic receptor activity in a manmal. 37 21. The
use of claim20 wherein the disease or condition is a
pul nonary di sease. 22. The use of claim 21l wherein
the pul nonary disease is asthma or chronic 5
obstructive pul nonary di sease. 38

21.  The use of claim 20 wherein the disease or condition is a pulmonary

disease.

22.  The use of claim 21 wherein the pulmonary disease is asthma or chronic

obstructive pulmonary disease.

38




