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WO 2005/ 030678 PCT/ US2004/ 030833 5 Ami no- Substi t ut ed
Et hyl am no (32 Adrenergi ¢ Receptor Agonists 10 Field
w@toosiaosrsivent i on 15 The invention is direct edP€DUS2004/030833
novel ' (32 adrenergi c receptor agonists. The invention
is also directed to pharmaceutical conpositions
conprising such conpounds, nethods of using such
compounds to treat diseases associated with R2
adrenergic receptor activity, and processes and
i nternmedi ates useful for preparing such conpounds. 20
25 Background of the Invention (32 Adrenergic receptor
agoni sts are recogni zed as effective drugs for the
treatnment of pul nonary di seases such as asthma and
chroni c obstructive pul nonary di sease (i ncluding
chronic bronchitis and enphysema). (32 Adrenergic .
r ecept orABRATSubstityted Bthylamine fp fdrepergic Begeptey Agonists
pre-term | abor, and are potentially useful for
treating neurol ogical disorders and cardiac
di sorders. In spite of the success that has been
achieved with certain (32 adrenergic receptor
agoni sts, current agents possess | ess than desirable
duration of action, potency, selectivity, and/or
onset. Thus, there is a need for new (32 adrenergic
. receptor agonists havianQHQE%%§ Vaﬁﬁﬁerties, such as
i mproved duration of aCFfUﬂT__pg@EHCYT selectivity,
andAQE BReEn isIreSiedtPhNvD P, hdiendrpicabdepfit aghifists. The invention
i nvention provides novel conpounds that possess (2
is adsir dinestagl to phewesewical eayaprisgions complising sughoisgnounds; methods of
properties, conmpounds of the.inyention . have.been. found.
usif SOl R TEFL Uty a0y e SapdRensrebiiroritivin,
B P B TP e B e
found to possess a surprising and unexpectedly | ong
duration of action, which allo or once-daily, or
even | ess frequent, dg ou HRGRYON ¢ hi s

i nv 2 A QL PEOYdcEE S ng(ﬁ%’@ﬁg ek oBhizbPhIERL(E drug® 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. In spite of the success that has been achieved with certain

' B, adrenergic receptor agonists, current agents possess less than desirable duration of

action, potency, selectivity, and/or onset. Thus, there is a need for new P, adrenergic
receptor agonists having improved properties, such as.improved duration of action,

potency, selectivity, and/or onset.

Summary of the Invention

The invention provides novel compounds that possess B, adrenergic receptor
agonist activity. Among other properties, compounds of the invention have been found to

be potent and selective B, adrenergic receptor agonists. In addition, compounds of the
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(1) wherein: each of Rl, R2, R3, and R4 is
i ndependently sel ected from hydrogen, am no, hal o,
Whgas030678 - CH2OH and - NHCHO, or Rl and R2 t akePCT/US2004/030833
together are -NHC( =0Q) CH=CH, 10 - CH=CHC( O)NH-
. -NHC( =0 C(=O) NH; each of, R5 and
nveRgRIRAYE 3@@4 §%u§é |t%29%%§seﬁamrﬁmae&éﬁwxmteé& 1&9% duration of

actk‘ig( QC(E:% Iddclnlgl ?r%mﬁ g?ﬁé n ggerﬁl@%kﬂ&ﬁeﬂt 65%& 6al kenyl ,

C2. &abmmglly, tlam dw%tuﬁnpmhdad; kyd>mp®malpﬁ' ifomadlh ¢1):
substituted with one or nore substituents

i ndependently selected fromaryl, heteroaryl,

het erocyclyl, -ORa, and NRbR, wherein 15 each aryl,

het eroaryl, and heterocyclyl is optionally substituted

with one or nore s@Qbstjtuents |ndependently §e|ected

from-OR aR&NRK Qr NR5_andR6 toget he iR'h the

ni trogen atom i ch theayga attache orn1a

het er ocycl i 3¢ ' ' gk’

containing 1 or 2 heteroatons independegtly sel ected

from oxygen, nitrogen, and sul fur, 586N sul fur is

optionally 20 substituted with one or two oxygens;

each of R7 and R8 is independently hydrogen or

Cl_6al kyl; each of R9, R10, and Rl1' is@ndependently

sel ected from hydrogen, Cl _6allcyl, aryl, halo, -ORa,
wharedn:NRbR; Rd is hydrogen or Cl.3allcyl, optionally

Isg(tj)sél@:ﬂg éeﬁﬁc@?‘eg r e S bst i t u t S 1?‘{2512?‘%68! ?ﬂ}.m halo,
hy@Qdgy, R, @'H QianHCHOdoﬁQb&dFﬁz aRh to@@tﬂeﬁrb SNHC/(=0)CH=CH-,

i ndependent |y hydrogen or O 3al kyl: or a

'CHH@WE@D!NHeaNHC(&@O&pDab‘B@(ﬂM{ or sol vate or

t /
PCT PO 0 S e TR hirggpy e sl -CEOR’,
CZEQﬁéﬂWC@ZUJaI SRV, 9&11@96% LbRRS], GRERI eacﬁgmam?m? LRenyDf

i'nventi on and ar maceut i cal acce
Czedk}’msé,randme;cyqiwml|1swptfcmlallh sybstipt nlegnmmjpwbﬁﬁsents

ind5pRenly APt P Mool AP aoR ot IO Whein

Wﬁét@f&ﬁ% zﬁﬁ'ﬂ%[ér@dg@@l r'%%tfﬁoﬁﬂ jubadituRASyittPont 8 more

i nvention al so provides a net hod of Lreating a disease
subﬂtltlmtsdnd¢wndm15'cscleatteedroanHh =@ -ARBSer gi ¢ recept or

e oh R B Bee@e el B sneeyTa o s fEad e Bm o
he{e?&:%hc AndBAViR) 88In0Ab 7%1?@5’[91%% an@ cGRAAIACI 6H BRtE8Etoms

| anfration) in a mamml, conprising adm nistering
1ndepemd®atlyra¢fﬂ®bd fram oxygen, mtrogen and sulfur, wherein sulfur is optionally

substituted with one or two oxygens;

each of R” and R® is independently hydrogen or C;_galkyl;

each of R’, R!® and R is independently selected from hydrogen, Ci.salkyl, aryl,
halo, -OR?, and -NR°R®;

RYis hydrogen or C_salkyl, optionally substituted with one or more substituents
independently selected from -OR?, -NR'R®, piperidinyl and pyrrolidinyl; and

each R? R®, and R° is independently hydrogen or C;_salkyl;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.
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therapeutically effective anmount of a conpound of the

i nvention. The invention further 10 provides a nethod
w@bRoosoamrsrent conpri sing adm nistering a PCT/US2004/030833

therapeutically effective anmunt of a conbination of

a compound of the invention together wth one qQr, nore

ot hdPe InvEBHHAE PrOVidss R marsEiCALRAMOSEONS FUBPHTRY # gaygpound

. . ] didi . q

of eV R8n Gy A EAEEG Bl ERDEORLcaiRA e ek Abe
pra3Ades cbmbii@tiamdonsisarg Nepnippunbef fife ineamtigh andione or more other

therapeutical ly effective anount of a pharnmaceut.i.cal
thesanepbe pgantrAngD cepicAb FRIPPRFIIONS SORPHPHE HEh epmBipgiions.

! nvgﬂg 'irg}.%nﬁ&{]al% ?IQ)VPC% ﬂ%&h&?oft?e%ﬁﬁ%ﬁﬁis‘é&%lo? ohdifion hRociated

st udy i'ol'ogl ca sysfens or sanples, or to drscover

withey dddeheRSld RIOEHtEH £ctivas €RE.of prd@onirs ldiscase Qhragd iatihng or chronic
one of its method aspects, the invention is directed .

obgtmctiverpelimemantdisse gemteriniepos, 3 mrelggispldigirdery g eagtap disorder,
in.a biological system or.sampl-e.. I

or b e RrE S ettt S s B R g Bk Ponata

thdf%imﬁbaﬁly%fe@ti\(é”aﬁn@ﬂﬁ ongeahpouRIcEEOmveidn Th32nvention further
adrenergi c receptor-agoni zi ng anount of a conpound_ of

prévadenaraethad of matmentm@ammmgﬁmasuegm&@ shepangptically gfiectiye
solvate or..stereqisoner thereof . |n s .

anieg oM ST - RREPILFE S st REY Y i Bl or more other

th¥tulehgdntPpr ocesses 25 and internedi ates descri bed
herei n, which are useful for preparing conpounds of .
t he The ivsentipmalso Pravideswanttheshofiressing peliseatesor gopdifip aysgciated

.of the invention as. described herein.for .use in
il el Fpipor B3R » BUTTR reeiradotifisia e
mdrgall Q‘ﬂf‘e%ﬁeﬁﬁcdll?' drfRetivd @6t ApRarRacéuticOl dBMREiteA oPthe
nmedi canent for freating a disease or condition
inepdoci ated 30 with (32 adrenergic receptor activity,
e. d...a pul nonary disease, suc s _asthma or,chronic
b T DB Ry T8I0 A8 610 BF BETLA IGO0 L' to study
_ Lo , . . _
b RS S 8L o e BB g bror agonists
Adeeiindb2 30 616 30B3BcBod @abpebasiheiiptention if ditdetd Do amatigpdidfe
invention is illustrated by reference to the
AZARIZHAIAI IR ST GIRCRIOTAR adtiologisal wystemys sawip ey thegpethod

oot pR EbRERR B ToRichl sbient & fointd Brghid e B Hardiergio receptor
with /) adfedeysE e¥ptér-aSodighBmbaf-of aompound of formula (T), or a
hydr oxyphenyl )et hyl am né hydrochl oride. Detaile

phBesaseutpallp acaptablesaltor eolvateor stereoisomer thereof.

In separate and distinct aspects, the invention also provides synthetic processes

and intermediates described herein, which are useful for preparing compounds of the
invention.

The invention also provides a compound of the invention as described herein for
use in medical therapy, as well as the use of a compound of the invention in the
manufacture of a formulation or medicament for treating a disease or condition associated
with B, adrenergic receptor activity, e.g. a pulmonary disease, such as asthma or chronic
obstructive pulmonary diséase, pre-term labor, a neurological disorder, a cardiac disorder,

or inflammation, in a mammal.
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The invention provides novel am no-substituted
et hyl am no (32 adrenergic receptor agonists of

wo 00578 1), or pharmaceuti cal | y-accept abl e sBCT/BES2904/030833
sol vates or stereoisonmers 10 thereof. The foll ow ng

exenpl ary and pr efEerr d val yes for_radicals,
substituents, and —%@@é‘?—%@my—‘%ﬁ rati on only;

t heyridoniatios 1GlHE Rl BEferd&{de 16 the\RbdtRSandf %cmmf hict
values w tl?wi n defined rgnges for et he radi cna S ar?g’w o

© shewbs povdent-sy dianipdresatietn pWi{2ddH(@R)-2-aydrexy-8f R1 are

hal o, - CH20H, d . i ncl udj chl oro, -CH2CH,
phﬁ%ﬂ%@l@%@%&%ﬁ%&}ﬁfﬁ%@% 4ot R i s
agﬁ%@g W}l igular value for R2 is
hyhy gélzl.)etA parteihulda}l%k%/dgl%ije for R1 and R2 is Rl and

R2 taken together are -NHC(=0 CH=CH or
- CH=CHC(=O NH .  Ex par.tic val. ues for R3

are hydroxy and am EECHEYPILGL 18F /S

val for R4 ar Y i i :

oL 8 A BRI QUSSR G renerc ecpon
agbnisiywlf forfilja @), er pharpauadizalhecoeptabiRkaltsor WHEHS, or steBedisdmers

hydroxy, and R2 and R4 are each hydrogen. Another
theyeei p beffolkewpe arerspiary adelerreq Yalues o eadifabi Aepstituents, and

r

5y B oo R 50 QAP Lt s o gt vl
wiln idsfinddyteliigeg €or. thérli dady argipebstituentyal ue for Rl, R2,

R3, and R4 is Rl is -CH2OH,, R3 is hydroxy, and_ R? anrfl ,
R4 diranplesiof pydicalge Haluseet 1 ase ke, <plQk; nd AVREHQ, including
F : rlgnﬁgﬂ's Rl and R4 are chloro, R3is 30
Chﬁo’n@%ﬁaﬂa i'S" hydr ogen. Exanpl es of particul ar

val uesothi@pafeubngalis fark iR5CROHRE -aTiECHaC h
i ndggend_ent ly selected from hydrogen, Cl_6al kyl, and
C3_ 6t partisalpkialue {oudy ds Aydagsm c1 6allcyl is optionally

Eet it . N
" ndebehibets YIRaRe i T R, SRR e
NHOE0)CGHETEI- BETCHSAIE(=@3BBB3 and NRbR Ot her exanpl es

of R5 and R6 are R5 and R6 together with the nitrogen
at orfixemplestif oarticHlsy values fr Ra ekl draniang apERer ocycl i ¢

T R

andichfoggen, and sul fur. In one enbodinent, R5 and R6 are

each i ndependently hydrogen or Cl1_ 3al kyl , Ny
One group of compounds of formula (I) are compouinds wherein R is -NHCHO,

R? is hydroxy, and R? and R? are each hydrogen.

Another group of compounds of formula (I) are compounds wherein R! and R?
taken together are -NHC(=0)CH=CH- or -CH=CHC(=0O)NH-, R® is hydroxy, and R* is
hydrogen.

Another specific value for R, R% R and R*isRlis -CH,OH, R®is hydroxy, and
R? and R* are each hydrogen.

Yet another specific value for R, R%4 R% andR*isR'and R* are chloro, R? is
amino, and R? is hydrogen.

Examples of particular values for R’ and R® are R® and R® are each independently
selected from hydrogen, Cy.¢alkyl, and Cs.scycloalkyl, wherein each Ci.salkyl is optionally

substituted with one or more substituents independently selected from heterocyclyl, -OR?,
4
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5 wherein each Cl_3alkyl is optionally substituted

Wi th one substituent independently selected from
wh@sosrs am no, piperidinyl, and pyrrolidi nyPCT/US2004/030833

anot her enbodi ment, R5 and R6 together wt h the

nitrogen atomto whi ch they are attached fo
androNBAR. | QRper orempsedi mnﬁﬁé arq Ryandi e 19gsthegipith e nitrogen atom

o PSR PR RO G RS GRSt 7 oo

coNERIE 8 2 hAefdadfohisGhdéendatlyaeleoted RBni &y@yﬂrmgﬁg'en and sulfur.
Exanpl es of particular_yalues for RO are hydrog

hal én gpRiemigREmanieRe allréa&y@,re eﬁ%méwd@rtly@dwepyr & galkyl,
R A5 515 Blaf ot B LI bty

sel'é&t@ﬂ %ﬁfhyd%@'[%hﬁﬁo Pipdritinyil Catmld&pyrféﬁﬂmﬂs ThanotB&Oerab@liment, R’
\1{< rogen, nd - ORa where dro%en or
ang; ggeﬂm Wlthﬁhﬁ m@pg@@ﬁa@ te véncfptaﬁy ﬂf@@ﬁa?he@ Pl 8 Mpqgpholinyl or
; % $ gdroxy and met hoxy. 20 Another particul ar
p]g/eg]l He R10 i s hydrogen. Exanples of particular
val ug§etf06thBldmBsEmbiig ROgeMR® hidlcactaitdepdaRentiisrdeodsa drs
hydrogen or C1. 3al kyl. Anot her exanple of particul ar
Civalkiies for R11 is hydroxy and met hoxy. Anot her
part cul.ar value f I s _hydrogen. 25 In one
P% 1t11ar¥a1 grlﬁm}ser%dr%en a compound of formula (I)
Is %gﬂﬁsﬂmlwforkéﬁm&c@ogdnl) Wherel n: 5 V\D
2005/ 030678 PCT/ US2004/030833 RL is - - NHCHO,_, .
and Bxamipiesiof pridigelar vapesdor Bnareﬁwdrcm@@;haﬂ%g&m where R" is

or -CH=CHC(=O)NH-; each of R5 and R6 is
hydhogg’é%gc%ify} sel ected from hydrogen, Cl_6al kyl
C2_omldeedi ekam Fl@% Cgaﬂtﬂémykralu@srwr ﬁglsagmed;@ainumhethwyer ein
each Cl 6al k 6al k , C2 6al kynyl, and 5

C3 G%IWIIY@@BRVPM §a]§9f¢fcﬁqdﬁ hydfé)a%t ituted with one or
nmor tituents e f 1,0 r 2
et oI orarishisk YRR Rerart md BeRRnE eIt Msze R i
hy@foflen or Cy.zalkyl.
Another example of particular values for R' is hydroxy and methoxy.

Another particular value for R' is hydrogen.

Examples of particular values for R'! are hydrogen, halo and —OR® where R* is
hydrogen or C;.salkyl.

Another example of particular values for R is hydroxy and methoxy.

Another particular value for R' is hydrogen. '

In one embodiment of the invention, a compound of formula (I) is a compound of
formula (II):

wherein:
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het eroaryl, and heterocyclyl is optionally substituted
Wi th one or nore substituents independently sel ected

w0 e@s0306Ra and NRbR, or R5 and R6 together w tPCT/082004/030833
nitrogen atomto which they are attached forma 10

contairordEt b SO MR A erghag arib oYy Bt ar

-NHQ{FOYSMEEH. on HOMBIEMC(=amirgyl fur, wherein sulfur is
opt i onallié5 substituted Wwith one or two oxygens; and

eac fagof Rpanddhds mdegendautipratattadt frym hydiogem iC1anlkyl, Cy.alkenyl,

C | ;~or rompceut i call y-agcept abl e It or
- SRR BRSSP R BB S, i, an
Csgoyanailiad $s eptiohatyrilbatitutddwit Snd AQRSrelsibsMh s BaGRnEntly

R5 and R6 is independently sel ected fbr om hydr ogen,
selegted fomyaryl, hetaroas/Lesjarpeyslyiby-OR winsr-8VR RS awhereifileatla bikyy;|

i t] |y . substitut Wit h e gr nore :
nelFgBPL RO L AUEB R, Mol S ore substtcns
indvptricaty sdlydted frédRaORARAI NRRRRS Or R2 and R6 toget her

wth the nifrogen atomto which they are attached

for oF B preet Brioestben with thegritneganragorh towhishtthey7are attaphad form a
e S 5 S SR AR PP SRR oms
indeperdeatly g4lesial ﬂémmg»?élw Rffoglh, dnd rsmfh@w&lle}elrll ?(Iglﬁlg s iRy

and R6 1s independently hydrogen or Cl_3a ,
sulghiaried itk aam o0 Beyiggns; asd opt i onal |y substituted with

i . dent | | ect ed hydr oxyl ,
am GG Rt jt ROERERETR tedin Corld s o e

t ogef BeharatéutichiRy-RédepRBRIaRLL B3 1L A WPkieRolsBRMr Bcfoof.
attached forma norpholinyl 25 or piperidinyl ri 2% In

yet Onsaronsrofgpmmpusts of fomouin e avé those mvhich kdh ofdicind R is

. nd 4 S _hydrogen, or 3alkyl .. Particul ar
i iR e BV GRRBE D AT T A
C1 22lk{IR optionally substituted with one or more substituents ind dently selected
T2-14- (I%R) “2%am no- 2- pheny! gt hyl am no) phenyl | oo

frogy hﬁtﬁg@ﬁc}hé, PR arel - INRR/ s meRsncyid)R Sogpplthr owith- the nitrogen atom to
whli_%tﬂéj}ll ang lgﬁé‘cf&%%?@rgi a ﬁetgl\gcgc 1%5r{nog %glynsg tJr:;Crx-lr/S Ltjgg%%%/a(%g’rgss gr?d
corltZintr-1( ) helerdMoRR iR BRI k¥ 8 HBR) PREGY lnkt d

et hinl%m' no } -1- hydregxyet hgl ) - 2- hydr oxy he’nyrcjgen’ and sulfur.

f onhraroter gompldepipodnds of formula (II), each of R and RPis independently

hderP %%{‘%;(ﬁk%@{, %{h%&fr} é@%@;a3 Q]?{SIIzl_s %B‘Son elll?rtsﬂgsltﬁt&]eg gv)it ho%gyl ]
substituent independently selected from hydroxyl, amino, piperidinyl, and pyrrolidinyl; or.
R®and R%to gether with the nitrogen atom to which they are attached form a morpholinyl
or piperidinyl ring. In yet another group of compounds of formula (II), each of R® and R®
is hydrogen or C;.zalkyl.

Particular mention may be made of the following compounds:

5-((R)-2-{2-[4-((R)-2-amino-2-phenylethylamino)phenyl]ethylamino} - 1-hydroxy-
ethyl)-8-hydroxy-1H-quinolin-2-one:
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et hyl ) - 8- hydr oxy- 1H qui nol i n-2-one; N-[5-((R)-2-
{2-14-((S)-2-am no- 2- phenyl et hyl am no) phenyl ]

werdvghzsrsho } -1- hydroxyet hyl) - 2- hydr oxyphenyP¢T/US2004/030833
formam de; 5-((R)-2-
{2-[4-((R)-2-nmet hyl am n8H2 phenyl et hyl am no) phenyl ]
et hyl am no} -1- 10

hydr oxyet hyl ) - 8- hy j 2-one R) - 2-
{2-14-((R) -2-di net m no- 2- phe t hy] am phenyl ]
ethylam no } -1HO N

hydr oxyet hyl ) - 8- hydrpx | 1H qui nol i n- 2Hong
N-[5-((R)-2-

{2-[4- ((R)-2-net hyl amQ1o 2- phenyl et hyl am no) phenyl ]

fe E)Irqry%g{fl&@? 21@ -[4- ((Ig)%j amiio 1)1ylet a;(rjnrn?o)gl?enyﬂ ethlrlammo} 1-
0&? t&ﬁﬁ)z Ifyd{&lyh@ né/( ki Jlﬁlag_ret hyl anmi no- 2- phenyl et hyl am

-1- hydroxyet hyl ) - 2- hydr klyquenyl] formam de; 5-((R) -2-
O< 2> yl am no enyl ]
ethylamno } - xyet hyI ) - 8 roxy
IH-qumolanOp@ (R -2-
{2-[4-((S)-2-dinet hy anjno- 2- phenyl etHyI
et hyl am no} -1- 20

hydroxyet hyl ) - 8- hydr oxy- 1H qui nol i n-2-one ; N [ 5 -
((R)-2- {2- [4-

(( S)S—(:{R)fét{Ey{l4e((ﬁ')rﬂa%np%pb@midhlyﬂamm&@@hﬁﬂ‘gﬁh}}lammo} -1-hydroxy-

eﬂ'ﬁﬁﬁi)dghi‘%@g@f‘ﬁ}% WEH?%%‘&thenw ] for mani de; and

22{2-[4-((8)-2-amino-2-phenylethyl ]ethyl 1-
o (i (L8 S50l AP e hetetiseatiopieny %JS‘ﬁ“é%"y}

hydroayﬁyylam-m«irc}xypheﬂyjl]cﬂormayﬂdhyl ) - 2- hydr oxyphenyl ]

for 05/.030 P 4/.030

i kS a4 G B fBine AP BB RPN o o} -1
9&{&91?% mmﬁmpﬁe%ﬁmz&&etol\bm as provided by ML
formation ms, GmoH (Ffankfurt, Germany). As

| I | Ust(Rple@- Ak((JRl)e?, dhimhyiampmuhghe@ﬂethﬁanlm\hdnnyldmhylammo} -1-
bR O RO AGRE SR RLREEC Tt ur es, pure
i o B B R oottty umino)-
1-lsydrdx viethoyie?- hydrumjrpélssylﬂfohnmdse i ndi cat ed. Wien a
E’ﬁ&éﬁf-&“—@&%{f%@éﬁ rirSiaiip grnbearel e o
ALy g s SO 1 1
[ ndISC(E(Rbﬁ {2|E[|4€((/S)Eﬁadletliyl'mnnmb-ﬁ@h@hyllethy}almﬁo)lphmyl]ethylammo}-1-
by RET A S e A GoHORER P ¥orer 5. | part) cul ar,
t hg%glgﬁg?e@ém!(t‘&)-2-&Yﬁe@ﬁylaﬁln%%hﬂémyle%ﬁ{}hﬁa@ﬂph%ﬁﬁje%ylﬁhino}-1-
hydroxyethyl)-8-hydroxy-1H-quinolin-2-one ;
N-[5-((R)-2-{2-[4-((S)-2-methylamino-2-phenylethylamino)phenyl]ethylamino } -1-
hydroxyethyl)-2-hydroxyphenyl]formamide; and
N-[5-((R)-2-{2-[4-((S)-2-dimethylamino-2-phenylethylamino)phenyl]-

H,

] no) phenyl ]
2

ethylamino}-1-hydroxyethyl)-2-hydroxyphenyl]formamide;



10

15

20

25

30

carbon in fornmulas (1) and (Il) to which the hydroxy
group is attached. When a m xture of stereoisoners is
weppsoyed it i s advantageous for the anmpunt oPCT/082004/030833
stereoi somer with the (R) orientation at the chiral
center bearing the hydroxy group to be greater t han
whergethg shemistlmomsncleRies ep@spe et og thegytapaicapmipgpiogran

e BB B0S URIAIRES Dlch S DB REPE

st enaqlleanedd. abbed, ity don@dsmdhthe d8&atidDEdidaih bRe or more chiral

conpounds, conpositions and nethods of the invention,
CeRteys. @@crrémg&whrgnremﬁﬁ ipelydes F ST NI G P e AiSTeRipemers
(i.e; ﬂlcﬁ&?’l ﬁt Sﬂt}’g e?s {)chbﬁigrégrgers-rgﬁd E%H&soﬁlmz—\éhrﬁcﬂgﬁ?ﬁgtﬁes of

nDnova rocarbon grou

sudhl iB@BErs OL[nl@s @ﬂféhreﬂe Qrdlcrawaib Wt @p@rtlbtﬂlaf ﬁafemsomer is shown, it
Representative al kyl groups incl ude,

wild bg #pd@sto%bﬁ those giligd n the git.dBgl minpsg @@p@rﬁy pf othelbqgerycplsomers

maﬁr%ﬁé é)?(%t t ih r}% 1eo ¢ %ii'ﬁc}é tton% §ﬂ€hﬂp ﬁ(fé(rgionq]nl%% gh%éhmsgnﬁ?@é}/elélspmwded

thaWterutaufs peht tompodiidess eo&vhela iPadt ediinaed By ihdtpessdaet dfetich

a particular termused herein, the nunber of carbon
Oﬂﬁféﬁﬂﬁi% shown preceding the term For exanple, the

t e r aI k u

éﬂ'l hBUI{@%g ﬁ)tegﬁVne?ILﬂléﬁ co%afﬁ &J CI‘HI%Y LJ(Q’QCI‘ a'r 9[{9 a}kylene

caﬂﬂi@ﬁl m/ ﬂirﬁ’rmas lQI) $ad (nab &chichydhe Q9aioR 9 Ardipdk! Ettadhedlt Wiheh A@nixture of

at | east one carbon-carbon double bond, typically 1 or
stezeoes&nmls@amm di issdgantagrops frzrghe aReuo }é}w steggoippaner with the

R | on ar‘uoo Fa 1e C % 2 ga tﬂ? B ‘1315 %) Be eater than the
SRP Lo L fieybia) CBRY Py By S Way - of

an@iﬁﬁﬁfﬂtﬁe cé/frd%ﬁbndu@é kterdoﬁd@ﬁfe@ D‘W'bén,cobipbnﬁg ﬁebebl.somers of the
n- pent - ex 2-enyl, n-hept-2-enyl,

sape gempwr@nme (Rhstﬁr@ﬁlsgméwlprefﬂrr@ﬁa@verﬂ@m@ CFROMOBIED, 4-
di enyl and the like. 8 WD 2005/ 030678
PCT/ US2004/ 030833 The term "al kynyl " neans a
Demmiagl ent unsat urated hydrocarbon group contai ni ng
at Teast one carbon-carbon triple bond, typically 1
car Bhercdastidhing feosppbris, comprsitigniserd mejhase of thﬁ:éaren@pn the

rolf g s g o R @R bl sy CRRLARTIRYAS oy 1
Pr O Gdfin “dMifl™ Rrediiiyd mafchaldhe sdtinsod Hydiderbofghdup which may be

"cycl oal kyl " ‘means a nonoval ent saturated carbocyclic
lingareu pragishedhor qm;bmﬁélon@ﬂmepé | Representaiivieiagyt grogps include, by way

of ESAMIE e By Fot Bty fruEer BRuh i tBY Blbun, n-
peﬁtgp oY, ho-hepUE! bR HJnony‘]}’ﬁJd@@ﬂta}riﬂ iheanet, the |ike.

e term"aryl™ nmeans a nonoval ent aromatic
hyd ohen bmctfmun@eao%qam@neatpmﬁ 3 intended for a particular term used

herein, the number of carbon atoms is shown preceding the term. For example, the term

"Ci.¢alkyl" means an alkyl group having from 1 to 6 carbon atoms.

The term “alkenyl” means a monovalent unsaturated hydrocarbon group
containing at least one carbon-carbon double bond, typically 1 or 2 carbon-carbon double
bonds, and which may be linear or branched or combinations thereof. Representative
alkenyl groups include, by way of example, vinyl, allyl, isopropenyl, but-2-enyl, n-pent-2-
enyl, n-hex-2-enyl, n-hept-2-enyl, n-oct-2-enyl, n-non-2-enyl, n-dec-4-enyl, n-dec-2,4-
dienyl and the like.
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10 (i.e. phenyl) or fused rings (i.e.napthalene).

Unl ess ot herwi se defined, such aryl groups typically
weonwsasw7§ rom 6 to 10 carbon ring atonms. Repr eBENUS100vE30833

aryl groups include, by way of exanple, phenyl, and

nap alene ., napt hal ene- 2- and t lik The

ter @éaw B8RRI R aH S s 0GESRHP

| n NN bon triple bond,

cof Y Rclt O Gl b oL G AN S B8 carbon e bon
and Whjphaadyt tye Hndaooﬁbriﬁcﬂaébe cmabmatmonsshére@ﬁ Repiesamutive alkynyl

nitro oxygen, [ fur. Unle her w
erclias FIRLHAS, BRRY ohrastle S vy BRBEEy ik ZTWI bk

fromyg tctrﬁ’ﬂ ‘30801@5 &F@é n{dnﬁgaléﬁt%ﬁﬁxratg? E’e[rﬁ&?@ﬁ@éﬂo\ﬁﬁ which

het er oary roup ncl u by way of exanpl pyrroyl,
maysb@xmmqylchc bsmuhlcgoﬂm 3qurq:sym‘ra1zm gtcloallpy grouhpk 1r(clude by way of

exzpﬂ]p ;qaylggngrcm%fl DX ggt@fryyglop ZO| ghwﬁxad qyijpyclooctyl and

thd Bl azol yl, furanyl, triazi nyI thienyl, pyrimdyl,
pyrlda2|nyl 20 pyrazinyl, benzoxazolyl,
benZbt Itﬁrmz‘talryll’ meapnz monoeteit yttqmd:hmrlwdfawaﬂmylhavmg a smgle ring
benzothlqﬁhenyl qui nol yl

dol I
(i-g- phemi, W@Sﬂh%nm%?nebfwﬁﬁ%& %1%5 8 %ﬁ%&ﬁr?l groups
typﬁ%a"l‘l{y ec?gdgglcﬁ%m 1@rcra]1€dto'g rﬁ%%'ﬂ?rlﬁéc ng?;f]}ééémauw ﬁryﬁ §1dtbs include, by
waymfiexahginf pieayl) uad ﬂ@tlmienep]ay]l; na;ithzylemm%@fl andamhe tikeyclic

non-aromatic grou whi ch may be non clic
mul t p@%}‘q életezgar(]I Tgeans g gg)élav%}ﬁn @qu)ragtg%groughﬂvlwﬁi gipgle ring or

r t
e R s R T
heterdatams) skietted $roai higoptrs exgesh] aleijsulﬁmcﬁnlehebthemsﬁ:dqﬂned such

oups typically contain from5 to 10 total

heRophd. SRS g EAYAOR R frpe el QAP tog%lawsat%% rﬁ%eseavtlve
he{’é@é/ar%‘fi g&ﬁ)@'ﬁ%lﬁ emB% G o&‘gﬂfaﬁlﬂ le, %&g}% o%kﬁ%#lyl, isothiazolyl, pyrazolyl,

pyhdyk(bt I&qﬁv&llentlﬂ-ppﬂdﬂ&l@,%nan@’llyl oxadlazolyl thiadiazolyl, thiazolyl,

3, 4-tetrahydroi soqui nol.in- .qu nuclldlnyl
im0 h920b 1T LA ST RISE Y P L owFigagnyl

P BERER Sl 0e FLB B ETR rat WBostitnsy,

quirolgy iapelyt, isogliinglyé k@ tHeilike, whert e paimtasfattachneamb isdt any
sufficient tqo effect treatnent when adninistered to a
avjtablegarbenoriEEeEeaing denent | The term"treatnment” as

useqiel el Hhe ’h(?r AR ri é}issaerﬁéﬁ)vgfen saturated or
??‘F}% atren ‘[

nmedi'cal con ap as a

paﬁmﬂyﬁmwdu‘afeﬂ)cymdﬂlwl‘ﬁﬁ‘bm\ahc g]h)upmhlldﬁ e@:y e r(nﬁﬁocychc or multicyclic
preventing the disease or nedjcal condition from

@ @c@a@dr orhyidged)s and whichsRptels Rt leastonghsisratem (taplﬁalﬂy b3
he{epc)at&Hgls!ef%Efgh e Hﬁ%ggﬂ %ﬁ?%egl, d SRR C iSO %EHlQ@deﬁned, such

m nating or -cad
heterocyclyl groups typically contain from 5 to 10 total ring atoms. Representative

K

heterocyclyl groups include, by way of example, pyrrolidinyl, piperidinyl, piperazinyl,
imidazolidinyl, morpholinyl, indolin-3-yl, 2-imidazolinyl, 1,2,3,4-tetrahydroisoquinolin-
2-yl, quinuclidinyl, and the like.

The term “halo” means fluoro, chloro, bromo or iodo.

The term "amino" means —NH.
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regression of the disease or nedical condition in a
patient; (c) suppressing the disease or nedica

W@ oovdiosieas, i.e., slowng or arresting the 10PCT/US2004/030833
developnent of the disease or nedical condition in a

pat i or. ( al | .evi at t he tons of th

i sdBE ey hreebeudraBerEReh PR A AR Brpous AETgipboq iect
treattlH AN MmBRRAL I ﬁ%ﬁ%‘ﬁ%@@lf%e&ﬁeﬁ@z adr ener gi ¢

receptor activity"” cludes all disease states and/or

condiht itayms “ttchmbendt &s lase& themirsdgm‘. thmtmatmnnit dfatdmaee or medical

f th t t
conihi eeiont sush e THEBR yIoACN A Guh & it g dess
i nc l(ééd e, pREn@Lihe gﬁseéée'ﬂr&ﬁédlﬂa@corﬂ%d@ﬁ@rﬁ%cghﬁﬁg91%5

such sthma "and chronic obstructive pul nonary
dlsease @nnt@h@hmgemmmxﬂnﬁaﬁMKmmhlt|s and enphysena)

Il as ..neurologjcal diso
o < WPler EmepgsHng e SrRab s ERong i plifinaging gr causing

known t 0 hg.aRsQsriad (ﬁgea\% mne&%altc%hmubﬁm ffge United
States Patent Nunber 5,87 26) sone pres of

i nf (@mmasipmessseahé iseasaar medm;hl @mﬁérﬂn Mppilowngi owlarrestmg the
S e
" phagyracelityisdld the §ﬁﬁgﬁhﬁmf %hesﬁkéase SERABSicA BAllition in a patlent

prepared from a base acid which is acceptable fo
adnmThe phraat i‘diseas® oacqaiticartissocaiehwih [a admenenglc. reGypodr act1v1ty"

mcﬁ&é;}s ég c@?%a@?s?%g%w&%egé@énnsgﬁg{eg? gg}%tokv eclgeg ngxgs:lcgr t e%tbalree found

in s ﬁ‘g{sﬁ?ec, %g%%%@%éﬁtge A @12{& dzaa?llrre%el'ﬁ@ fe%@};’tblc ac(l?irwt?.r gﬂgﬂ §isease states

ingMidy, BRCRE hotdahited B¢ pelpicallyaligasddssuch @k ustBma Aud clabgicnot
limted to, acetic, benzenesul fonic, benzoic,

ob@tatna(gwg sulntopancdisesse fneludias hyoais rprgiits and aehysema), as well as

neﬁ@h’o&u@ll ﬁlﬁ,glgllema%%ﬁ]aiée{y (glsor&%ér r@g ﬁggeﬁgéggccﬁgggﬂt%dctlgﬁy 1s a(fSo
knBivhid Be afdasihiell REIH fre-tENORBOALESLUNIBAUCTthlRk PatehtN{berCs,872,126)
tartaric, p-toluenesulfonic, xinafoic

and sothy typgs( gt dlamptetion |($3:egInt|em)1t1gmﬂj| Patsat Aplécation Publication Number

w3 3 e St P rdeReR S rR0s L8 o, Ui Turi
et hapesH] fihRiBacelitdllyQiceeptAél sdl@héink 6 salf pfé%are§@1loh§a base or
deri ved fron1pharnaceut|cally accept abl e i norganic

acldaleich 1sm9b¢nﬂ@le furadininistratiomto apatigntcaick asiamagopge Such salts can

be Bk e PR Pl Rt TR G B bades ik om
ph%%c@ﬁﬁcaﬂyﬁgce?fh@lé ﬂgréahjé%r oPg"th &lsarly preferred are

anmoni um ci um rmagnesi um potassi um and sodi um _
sal tSelts Serited frhem phmaf:mawam’racrqmtablﬁtacwlmgludm buiegre abi lgnited

RN A S g e
gl@ghireslutan @t UyaldbYo RS Hidrb&iflodd e, RARid Rk Kghdegsich
methanesulfonic, mucic, nitric, pantothenic, phosphoric, succinic, sulfuric, tartaric,
p-toluenesulfonic, xinafoic (1-hydroxy-2-naphthoic acid) and the like. Particularly
preferred are salts derived from fumaric, hydrobromic, hydrochloric, acetic, sulfuric,
methanesulfonic, xinafoic, and tartaric acids.

Salts derived from pharmaceutically-acceptable inorganic bases include

aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic,
10
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5 as arginine, betaine, caffeine, choline,

NN - di benzyl et hyl enedi am ne, di et hyl am ne, 2-
waele@shgdezsn no et hanol, 2- dinnethylaninoethanoIPCTnmmmMmm&ﬁ

et hanol am ne, ethylenedlan1ne ethylnnrphollne

o RS i L4 S e R i
calBRinD B@ilgh&‘?um P dRssRa %ﬁio%oﬁhﬂﬁ G RGits @éﬁ%ﬁrﬂfo?@ phdrffbéically-

pr ocal puri nes, romne, triethylam ne,
acdeptabizt drgdnanbazes 1richldp rsaip;sycbf@ﬁnmy s]:ﬁbndammlﬂhaﬂmwtmnds
. the like. The term "sol vate" a | ex or .
mc; Pe %ﬁlfeg%ae%yy S Bl KoL P amges gnd the like, such
HAL betaire; ceRRTPRIRE, ]INL (ﬁ]ﬁedz?}éﬁﬁxlérﬁﬂmﬁﬁn@ diethylamine, 2-

p ar maceut | ca y-accept abl'e t Her eof , and one or
dlammanmobmwl,eﬁdﬂniethylmnimemanolwhmcﬂahmax atlgylemediamine, N-

%ﬁ’ wa PSP oG of s ar b o e, Mgt nyabamine,
?’%anopm%ﬁigﬂ%ﬂéﬁmhé‘ GhiidRolk, Wra@ﬁlee}iﬁﬁ%tlﬁie polyamine

anol propanol, acetic aci
resamdptohanb ipkeines\esobtdngine,ativibpitaniise, Wan ethylatmiee, trapropylemine,

formed is a_ hydrate. It will be appreciated that the
tmf‘}%ﬂ?ﬁm”é‘?a%@tbﬁ%}%ﬁaceuti cal | y-acceptabl e salt or

SOl <« (2]

0 S LRI SR S5y T I8 hor e
mcﬂéc&ﬂacuf a60ts i.c suaimEsnd of tlevatentioh oaa pharmaceutlcally-acceptable

ceytical l y-accept abl It o er eoi soner _.of
Sa%t P e o cples of arprvesy %ﬁlq} ©IA t%ga'rarwaﬂy
s%llgygé‘\ﬁﬂ%?l ﬁ}?g%ﬁﬁﬂl@&ﬁiecﬁhm Whio Ot sGRR: £ solvent.

I'sp ace tional group or atomin a
Reprﬁssﬁtaﬂmﬁ somentsemduda)by w8yl ofle)amme watky) mefhhndlj ethanol,
. Substitution reaction, By way exanmpl e, .
isopEqRaBQle ATelE 2¢id, andihe ke %@ﬁaéh%’l‘f% IsqeRiee fheglyatafiogned is
hyall’ége.l odo groups; sulfonic ester groups, such as _

nesyl ate, tosylate, brosylate, nosylate and the |ike;

and Iewill eexappegeiuigabthatsthe feras* oaaqmamgacemtrdaﬂymapmbﬁ suktyor
d the lLik The ¢ t
sofy 5o AP SHRD TS (DB PGROuSH GRS KGR DL Rt vates
andl @t%?éoﬁs%ﬂi%rsaguﬁrhs aa@g%%&?%it d F}gﬁ?ﬁcﬁeﬁwlﬁlsa%eéﬁﬁﬁlc\! §alt of a

am no- pr ot écti but "are not

' stelrd:dndnmﬂolfapoﬂqpomdoffam;nhlag])oups for exarrpl e al kanoyl

such as acetyl; yca u uch, as
er (LS e 3163341%%{%9}113 {mssess f%a?fwrﬁtﬁ SRR gREPBLNich can be
QR Y%l subddondaskt; h

GRS, U ST AR b o o
nusl¢ophids suistityibn tddion.t Biy twaly of EX&)mpl&,]reIdﬁé‘Mﬁf/eOWoups

PCT/ US2004/ 030833 and 1, 1-di - (4' - met hox ph yl&z net hyl ;
ingfpqsghleyp obrgmo agddpdosgropps; ﬁ%lth?‘ §§t@r>ar01epw@)° esgpte: tosylate,
brosylate, nosylate and the like; and acyloxy groups, such as acetoxy, trifluoroacetoxy and
the like.

The term “amino-protecting group” means a protecting group suitable for
preventing undesired reactions at an amino nitrogen. Representative amino-protecting
groups include, but are not limited to, formyl; acyl groups, for example alkanoyl groups,
such as acetyl; alkoxycarbonyl groups, such as tert-butoxycarbonyl (Boc);

arylmethoxycarbonyl groups, such as benzyloxycarbonyl (Cbz) and

9-fluorenylmethoxycarbonyl (Fmoc); arylmethyl groups, such as benzyl (Bn), trityl (Tr),
11
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butyl di nethylsilyl (TBS); and the like. The term

"“hydr oxy-protecting group" nmeans a protecting group
wa@iosaklees f or preventing undesired reactions BECT/HS2004/030833

hydroxy group. Representative hydroxy- protecting 5

and w4 - Ry VEhBY WP P A asp s g ias i me SR AUIHES) and rerr-
bué@c[ @@bﬁg@gaﬁﬁ%@g kQups. such as acetyl :

roups, such as benzyl (Bn),

p wﬁhhwybéiydmky{pﬁw&ttngggrbﬂtpi’anmla@mbgﬂng( ﬁm)p sutatile for
phenyl net d)élF (benzhydryl, DPM; sily S, such .
preé@ntrtg wRdepipadseacions i)y dierey STerR.- Bﬁtlﬁteat%t% ﬁﬁ@?ﬂ/ “pfotecting

grc(d%gﬁicﬂu ngutta?ée#t HiGitedt8 ﬁﬂ%ﬁ&pﬁ%ﬁgﬂﬂe a'lf e‘ﬂ‘éﬁ NS £-butyl;

ounds of the I nvention & prepare

ac%fl@oifhﬁsyfoa\zﬁamtﬂb hkaﬁd;&%td&ipg suﬂhheaaea,tlsarymmltgmlps such as
ol | owi ng general methods and proc
bepzail (Bup amethorspeiy! GIMBh- icreBmetiyb Bk o figbemimetnyl
C
(bértz %’%glr ﬁPﬁ\?) b lgp&\l ;esiﬁt% agtra tﬁWsﬂ ellgt?s 3?&5& é; ?gutgfsllétﬁtgﬁylstlyl
(Tleenﬁﬂﬁﬂﬂﬁﬁn be prepared using the nmet hods descrlbed

herein or by using other nethods, reagents and
starting materials known to those skilled in the art.

Genbralsllin @ e DSiARPr €ci at ed t hat V\,here typical or

conditions (i.e., reaction
t em@ngioundsoef the itesntiomdan treqtrepmecb]fromeeazhlgratrsﬂabte starting
sol vents, pressures, etc.) are given, rocess
makesiadt psiete dalfpvang Bertt‘éald%"éza odfrAnd %0 w@é ghep patiular

as gt %h gléﬁr!éﬁt%% t18 1sctﬁﬂsjd‘alt (Pﬁﬁhé@‘)ﬁexgﬁs % WNE Qg%{lﬁﬂﬂed in the art

Feac s or solvent use
witl Qékd)ighjze fiisat @R lasﬂbets e tler presend 1rivyn1nm&caﬁlhelpquﬂrddmﬁﬂwha ntethods
routine gptimzation procedures. Additionally, as

dewrtbled h@reamtahyéﬁtngt%hftr Resdladsicren e i Sepng patenals known to
th&s% @Mﬁl@{l i PlartP rt‘?&&‘%% sB%e a ﬁl%&'l@t%ggﬁ%f i J]lﬁgfﬁlscﬁrp\fefteﬁed process

event certal I ona ro ergoirn

coﬂtﬂldeﬁs (ied readfiod Raperamnss, tihhs, mbhi rattondf raacsatitd, abllvents pressures
group for a parti cul ar functional group

t ect
clqAP zgt@hggthtrm@swmmqné §an ﬁlé? predasss Qihgafse staied:
Opqﬁl%rgtrga%hbl? Q g o%s\{xﬁey a%gf‘ﬁ‘ﬂ &ﬂﬁr rhactd® or &Wh& but

nuner ous prote elr I'ntroduction an
su¢tesonditions ameba@aatmbaﬁby o skilléd/in Gicecatipy foutinéoptimization

Wits, Protecting Goups in Organic Synthesis, Third
PﬂE&ﬁWﬁén Wl ey, New York, 1999, and references cited

el 4 B TEDURH ySEILRR o SRTRRUEAS o

grcﬁqiéeﬁ@ b%- necdReyso priveiteerthia fandional drabdsefbors hadergoing ihéesired
foll owi ng schenes _have the definitions provided above
reaghipas sl hetagiof @ spitahle prosagting gpoup for a particular functional group, as

well as suitable conditions for protection and deprotection, are well known in the art. For
example, numerous protecting groups, and their introduction and removal, are described
in T. W. Greene and G. M. Wuts, Protecting Groups in Organic Synthesis, Third Edition,
Wiley, New York, 1999, and references cited therein.

In one method of synthesis, compounds of formulas (I) and (I) are prepared as
illustrated in Scheme A. (The substituents and variables shown in the following schemes

have the definitions provided above unless otherwise indicated.)

12
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PCT/ US2004/ 030833 NH2 where Pl represents a
WwWh@so30679r ot ecti ng group, P2 represents a PCT/US2004/030833

hydr oxy-protecting group, and L represents a | eaving

group, such as brono._As shown in Schenme A, a conpound

of formula 1 is firstS98Eeded with (R)-N2-[4- 5

(2- am noet hyl ) phenyl ] - 1- phenyl et hane- 1, 2- di ani ne (2)

to provide an inggrnediate of fornmula 3. Typically,

this reaction isjconducted igna pal ar, aprotic_sol vent

in the pres ase with héati

group Pl.is caIIy al-si |yl protes{sn

|styp|€F1y amwedfromthelntawmd|ue

3 using a f1 Rlride or acid ieagent to proWﬁae an

internmedi ate of fornula 4. The protecting group P2 is
typically a nzyl 10 protec¢ting group, ichis
typically renmoved fromthe ¥nternedi ate of fornula 4
by hydrogenation using a palladiumon carbon

catal yst, to prOV|demﬂhﬁ product. 13 WO 2005/ 030678
PCT/ US2004/ 030833 The_canpounds, of formiLa 1 enpl oyed

e

QY A% art, and
descri bed, axampl e, in3U S. Ha ‘% Nos. 6, 653, 323
B2 and 6, 670, 376 1, which are incorpofated herein by
reference, and references therein. Internediate 2 is

prepared fromreadily 5 aviilable starting material s,

for exarrpl e, by procedures ifl lustrated in Schene B.
Schene B NHP3 P3HN H2N

0,0
|

where P represents a hydroxy-protecting group, P represents a hydroxy-protecting
group, and L represents a leaving group, such as bromo.
As shown in Scheme A, a compound of formula 1 is first reacted with (R)-N*-[4-
5 (2-aminoethyl)phenyl]-1-phenylethane-1,2-diamine (2) to provide an intermediate of
formula 3. Typically, this reaction is conducted in a polar, aprotic solvent in the presence
of base with heating. The protecting group P’ is typically a silyl protecting group, which
is typically removed from the intermediate of formula 3 using a fluoride or acid reagent,
to provide an intermediate of formula 4. The protecting group P? is typically a benzyl
10  protecting group, which is typically removed from the intermediate of formula 4 by

hydrogenation using a palladium on carbon catalyst, to provide the product.
13
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HZN 6 10 2 NH2 8 In Schene B, P3 represents an
am no-protecting group and P4 represents an am no-

w@e@sestsrsig group. As illustrated in Schenme B,P@EI/US2004/030833
protecting group, P3, is added to the anino nitrogen
10 of 2-(4-nitrophen ﬁeth Iam ne, 5, df%row de an
i nt dpAeemBAeEdsPL fCUFIWIﬂ ergploppdinie r%@tlor@r &g 1 thi

B Y bR i
ex4hs18/1B QN8I PatéBOT3CY, 6651823 BRasd 6,600,306 B lowmch'ﬁlﬁemcorporated

intermediate 6 NO2 NH2Z O ~ HO NHP4 14 WO 2005/ 030678
hemurrbm@ewﬁoe@es@m@es engire dntesnpiiaiFiZie pegpared from readily

avﬁlfé%ers%ggﬁgf@t |st9°r{gg%|%3 1?’5%? ? %’11(}8{) %58 fsglglgﬂat' on

usi ng a pal | adi um on ca&chane Bat al yst . The am ne of
internediate 7 is coupled with the protected phenyl
glycine 8 tQqprovide an iNMrérnedi ate okupbdrmul a 9.
The couplifng of the internediate 7 wth 8 can be

ef fected ' a peptid upl i-rg=agen for
exanpl e,
1- [ 3- (di met hyfarxdno) pr opyl] - 3t hyl car bodi i Nide
(EDC), and may enploy a catal yst, for ex%nple
1- hydroxybenﬁ%trlazole hydﬁ%te (HOBT) or, +

1- hydr oxy- 7- azabenzotri azol e hydrate (
Internmediate 9 is deprotected, typic
conditions, to provide an internedi
which is reduced, typically using a b6fan r duct ant ,
to form (R)-N2- [4 (2- alnlnoethyl phenyl] 1Nwmenyl 10

et hane- 1, 2- di am RfeiNg, re esn of igternediate
21is further descri bed i alole parts a-e, bel ow
Al ternatively, conpounds™of N eyl nv¥énti on can be

prepared as illustrated in NHP*
| l
ZN\//\I::]\ 0
N
B NH,

10

H?_N\/\©\ j
N
2 NH,

In Scheme B, P? represents an amino-protecting group and P* represents an amino-

lyo u' acidic
te of f | a 10,

protecting group.

As illustrated in Scheme B, a protecting group, P°, is added to the amino nitrogen
of 2-(4-nitrophenyl)ethylamine, 5, to provide an intermediate of formula 6. Protecting
group P is typically a tert-butoxycarbonyl (Boc) group, which is typically added by

reaction of di-tert-butyl dicarbonate (Boc,O) under basic conditions. The intermediate 6

14



10

Schene C. 15 WD 2005/ 030678 PCT/ US2004/ 030833 OP1 P20
Schenme C B H2N 11 HO 1 14 According to Schene C
WO paososeds ate 1 is coupled with PCT/US2004/030833
(S)- 2 [4 (2-am noet hyl ) - phenyl am no] - 1- phenylethano
rovide an internediate of fornmula 1

is S bedip PGS AT i TE Rt G TomaiIe 3o B L Hahion the Tptsrpdiate 6 is

ORGSR s RS SR e o

intemacrtigel 7\i4 ¢dupedrveidigeitpretactbd plSengﬂ gi.lyerny 8y ot 4l 1ntermed1ate
zid ,.Which converts the al to a leaving gro
“gar dvilbeeoupling of H@pﬁﬁem%dwéﬁ r_d@ﬂ)a& FBNDS &ffgstadvising a peptide
coﬁé}glg' dgg i éﬁi? g%?l of [ig gcﬁl e@b%xggoﬁép?ﬁo]@gfh&@a%odnmlde (EDC),
and magrempddyed éatél?stl for bk@nﬂé) HBycﬁ*BxbeﬁZdtnaztdil@hjZﬂr% €HOBTY or

group P1, which is typically a 5 protecti
L-yydaery; /-pesbensnbiazgle it SIORT] ay Ilrs@réleéfatea9 1 deproteiied typically

un?%' a‘éﬁc{]ce @cgﬁlﬂ%pu S5 i@ 6’9 éé gf r icime Jf%lqﬁlﬂ%i ia%%lﬁg rs’%'dr?ced,

typwajlyogﬁrgaib@ﬂle refiudihie, taztbﬁhe(za)rmz prewﬁhmeéﬂhgl)pmwl]hephenyl-
prot%é%rng group P2 of the intermediate of formula 14,

cthghend F%ﬁ%i;broup, such as benzyl, that is renmoved by

Lo S A of bR h AR oo B bl s o

bebtwep IS required. 10 Internediate 11 is readily
prepared by the reaction of 2-(4-
sty Flyeeanypannidn ef thednveation ean ke grepared exillgetratedin
chgﬁgblbed in Exanple 3, part a, below Further
alTs regarding specific reaction condition and
ot her procedures for preparing representative
conpounds of the invention or internediate thereto are
described 15 in the Exanpl es bel ow.

15



Accordingly, in a nmethod aspect, the invention
provi des a process for preparing a conpound of
wo 005078 1), or a salt or stereoi soner or proPEDUSIH04/030833

derivative thereof, the process conprising: reacting

a conpound of formul a IIIQ' OP1 (M 20 R wherein P1

is a hydroxy-protecti % p, L is a |eaving group,

each of Rla, Rea, R3a, and Rda is independently

defined to be theoglane as Rl, R2, R3, and R4 in

formula (1), Br Wher e B
ng group, with a cq ungkgf/’rmla
R N R5 25 wherei ,

hydr oxy- pr ot §
(N) R11 A4

R9, R10, and Rk’ are defined as in for | ad@l), to
provide a conpound of formjla (V): 17 WD 2005/ 030678
'PCT/ US2004/ 030B33 (V) renovilng the protedting group P1
to provide a conpound of fownula (VI): RO NR5R6 ; and
when any of Rla, Rea, R3a, or Rda is -OP2, renoving
the protecting groupop2 to 5 provide a conpound of

formula (1), or asallt o er goi soner thereof.
Phar naceut i cal @ itions i nvent iaI SO
provi des phappRCeur| CONpos A ising a

conpound of the 'nventl on. lzxccordil ng?j,_y the conpound,
preferably in the formof a 10
phar maceuti cal | y- accept abl ejsal t, can be fornul ated

for any suitable formof admnistration, such as oral
or parenteral adm nistratio or adm ni stration by
i nhal ation. By way qfpri I |ustration, the conpound can

be adm xed with convehti naI pharmaceutical carriers
and excipients a Sed in"th rm of ers,
t abl et s, capwb R
N3
OH
0, O

P?0 R? N

Ho\,

OH 4
0,0
2 N
HO R N
NH,

R1

According to Scheme C, intermediate 1 is coupled with (S)-2-[4-(2-aminoethyl)-
phenylamino]-1-phenylethanol (11) to provide an intermediate of formula 12. Typically,

5 this reaction is conducted in a polar, aprotic solvent in the presence of base with heating.

16
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el i xirs, suspensions, syrups, wafers, and the |ike.

Such pharmaceutical conpositions will 15 contain from
W@bwman3w@r9H5 to about 90% by wei ght of the actiREI/US2004/030833

conpound and nore generally fromabout 0.1 to about

096 pharmaceuti cal conpositions y cont al )
iéasrlie%cﬂ%d yﬁlaaé«;@(g%ﬁ Bk &s g PO el Fhish
ng%lr@ttﬁé]alcélﬂ)? {ooéfeaw ?&Ul{lc%taenucl e %klldg‘amoP to provide
Stearate, sucrose, cr cry taI I ne cel ose, kaolin,

thenmatemintdibte o ifm'ﬁiulai 18n Anbasivey, ewo&ea:genmyshhmrcmﬂ be usaido convert
al ginic_acid. ggrators conmonl ‘%gin,the ég} )

ntermisdiatads &m@e apd? is eﬁ% &Imrewcﬁn%ﬁ:grealél’ enisanrgye silyl

PSRN b SO TR OASLr ERA R e

1ntgx@1ﬁt€]lizﬁé bflfoﬁ:mmﬁl 1stt "Rhfa p@ocﬁlldﬁmﬂ&l rovided Bpbiutultanconk hycﬂle genation

conpound or pharmaceutical | y-accep table salt in
of thei azidls| aad |depigfegtiomet the profgeting grouy rﬁfltbe méfthﬁﬁl@Fe of formula 14,

w8 514 BBup S Gl 0 RIUAEYS, SPRYGOLRSHD i ocping
graupRigpaedibis tag@mtoge@t@ﬁj aibaddnﬁdﬂagdé}g@ua&udlﬁsm aé:qlﬂed

cyclodextrin), 18 W 2005/030678 PCT/ US2004/ 030833

pr edeievagdiaie L isreadibinaenarediay theagaciigant 2-(# avor i ng or

t er i i~0

o R AR AP AL i, SRR AR OPar
be¥anpl e a pomder cont ai ni ng active conpound

suspendi n ent, sucrose and  a sweetener can be

r ecawsther aé rogarding spesHia rsagtionoadisign gas sihenprogediyes for
pre%%ﬂng dﬂpgés%gt%éﬁec?og Specﬁlgg%?)ﬁhg %ﬁé?}r@ 8{]15’1%1“1@1 @igteEEﬁ%rEeéﬁar? %escnbed
nlﬂﬁqa&@mmﬁgﬁagm;tablet can be prepared using any

sui tabl'e pharnmaceutical carrier(s) routinely used for

pr epERcPiingBIin @ %%hﬁﬁo@p@qtdhg INVERBRIHPIOYIdSS 2 pgqspéﬁs for preparing a
co%%r o 5tsfom1% axlg,rorga?s% O 'rs]tg:%o sofrf ! ﬁ}‘ gxgteé% 2{ Jé\?egthgl%gf the
pnﬁkaﬁQMQKQ@hyV|nylpyrrolldone The tabl et can al so be

provided 10 with a color filmcoating, or color

i ncireatding asoppeundgif foreula Pi er (s). I'n addition,

active conpound can be forny;ated in a controlled

rel ease dosage formas a tabI t conprising a

hydr ophi l'i c or hydrophobi A conposition in

the formof a capsule cg prepared u g routine

encapsul ati on procedBi%s,¥f orR%®xanpl e by incorporation

of active conpound and 1&"excipients into a hard

gel.atin capsule. Alternatively, a sem-solid

WheEsin Pe ISRy Taeating gRuPl @ leaYnggToyR: cash P BE L%)‘(a /> and
R4gls¥ﬁ@%peﬁ@éﬁt19%eﬁﬁ e d IR 1eR? 'IEH Qndg Pﬁfoﬁnﬁﬁl BE b op? )

capsu or-a so tion of activé conpoun

wheediy F iy lwdeomprombtmg graup Swishp e nsmpourdofedininle (IM)1 |
for exanple I|qU|d paraffin or fractgpnated coconut
Rg

oi | can be ><T\I::]\
NR°R®

wherein R®, R®, R7, R, R?, R'°, and R!! are defined as in formula (I), to provide a

compound of formula (V):

17
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prepared and filled into a soft gelatin capsule. 20

Tabl et binders that can be included are acaci a,
woreaohpbosed | ul ose, sodi um car boxynet hyl cel | ul OBE&T/US2004/030833

pol y-vi nyl pyrrolidone (Povidone), hydroxypropyl

met hyl cel l ul ose, sucrose, starch and ethyl cellul ose.

Lubri cants thatO8amp be used include maggesium

st ear at 2 > Yeari c aci d,
silicone f , / V\@ i coI | oi dal(V)
si | i ca.r385 Rraveri Rg dge ¢hvas pepp&'tint, oil of

W nt ergreen,gieherry flavori ngdlor [the R1ike can al so be
used. Additionally, it may be degirfRble to add a
coloring agent to nake the dosage form nore
at t removing therprajoptig giogeP bio trovide k goingemtd dfiforrmea (VI):
product. The ﬁglrrpounds of the invention and their

te I

phar ngteeut i ca y-ﬁxccept abl e salts that R'hre active
when gi veripaf ente n be for ated for VD
i ntranusdul g, i g agh ayenous

admi nRE(T ati o™ At ypi ca cPnpogi ti pa fOr
i ntra-musckl®ar or intrathecal adrg pistration will
consi st of a suspension or solNRFfon of active ;and

i ngredi ent LN1.2020L%., fOL.ex | e ar.achis ojl,. or

s oouienghy o RITRECRY of % I EXBHP ke MRS et Blotsi arogy P2 o
providd AERBEANdRAT i (I @Ralfbt dterbSisViRer@8R0H30678

PCT/ US2004/ 030833 consist of a sterile isotonic

aqueous sol ution containing, for exanple active

i ngredi ent an dext.r.ose or sodiumchloride, or a

i xﬁ%ﬁ—%@g—%@g—hﬁ%ﬁu SaME sodi um chl oride. Qt her
exanipk8svealiSn hR6 blvatts PhitgekestidaNtRfpds@ibns kagbatigg a compound

Ringer's plus dextrose'injection, rmosol - M and
of hexnvadien. Psobiginglsk theamyiraued, Reforpdly @ thefosmtdfen, and

the like ti lly, 5.a £0-S0 nt, for .ex I
DR AR G RL S idPETAG S e BB
ad@i¥t-RR8 LR A8 81l 61 pREREMI SifRitation, 30 aHRIHiitZiiE by inhalation.

agent, for exanple, a cyclodextrin; ‘and an

ant iByowaydefritlpstfagionghe nphpounsiodi bmarheixedi vsith ginveesjonahy

be included.in the fornul ation.. ernatively, the
PGSR CHeB Y PSS ARG oG R R 8 DEH G bR capsules,

eliijﬁ%&, _l%;ﬁ% efbibhaRl8ps, %?Jf%&@,%djtl%sﬁk@ rdh ﬁgm%é%tmﬁ LA dstibns will

€ compounds o his invention and their

coptabr e aboutdhl] tp-ahoate}0aby weighlt pEthewhiivhcammuad;andenan
toplcal adm nistrati an, be formul ated as .. .

sei R RerrAbpu L o iond SHE- 1o PhREHERUA LR A gray contain

coR ¥ @sridrs By Sents, sRELs GPRRASH bi %éﬁtiﬂ, Meckddl emadRbium sulfate,

exanpl e, a backing, active conpound reservoir, a
magoedivml stameatd sacrese, iicrecrysialling eatidose, kadlas imaanitolSdicklcium

t ransder pal t ches be used to provide continyou
phggp es%ﬁ‘?fflﬁﬁ | emfiréﬁgvuaﬁ A fisi @P%%fﬁﬁmgpydfse Hethe
fodBREIHs olf AME MvEMbr iR LS B E1 RROME Serystilfine cellulose,

construction and use
cornstarch, sodium starch glycolate and alginic acid.

A liquid composition will generally consist of a suspension or solution of the
compound or pharmaceutically-acceptable salt in a suitable liquid carrier(s), for example
ethanol, glycerine, sorbitol, non-aqueous solvent such as polyethylene glycol, oils or

water, optionally with a suspending agent, a solubilizing agent (such as a cyclodextrin),
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of transdermal patches for the delivery of
phar maceutical agents is well known in the art. See,

wo ooosesmnpl e, U.S. Patent No. 5,023,252. Such par/vkmse4/030833
may be constructed for continuous, pulsatile or on

demand dellvery of pharmaceuti cal ? ents
preprrEdtaier BakRh avetting 228 AT FeraTIeg Ogln@é’ﬁﬁ‘&u Keltegatively, a liquid
nis an
TorBEh o8 Bich R S8b £ heons BB AT P S5ty o

t heForesqainpdd Opywddraohtainingetiee acpdurde suspemting@hgeny pesrose and
of phar rraceutl cal inhal ati on deV| ces: nebuli zer

a SRS Fan beregonstifigied With Fete e QT §usp%&§b°%ts@?18&ma8§8fepared
I ces

frob HIhAASE cbifidblne (DY FIOAROR BB Ebwpdii B0

t h eAamﬁqiosmoﬁ@eme form 8P4 aplaasabe picpireiMsiap ahgsuitablei ed

nto the patient's respiratory tract,. The therapgutic

phaa*g@ssﬁutncgl pTiqr(s) FRntiReRaISPchiox PRIPgLing sl sANRASHIogs: Gxamples of
suc%céaiﬁe'r@@]]cﬁlde %a?ﬂés&ﬁﬂ%&e%t@fstamhc [ wsé esqm%% 19110% s@iline

res ere méronlie ISty ef1 ned

celhﬂod&aﬂd bindabpfir eﬁﬁnﬁ(be@blyvm’@}@fohﬂbme ’Dlaa’ihblet m aldote mmovided
di aneter of |ess than about 10 m

it P PG, ot Selr Inciids VBT PHMAI Aol | 1B addiign; tive
coﬂlg?lﬁﬁo faﬁ %h? ot Jat8H Hleépé{ﬁl{ﬂ%ﬂ%&j}él&ge @bsade P! W@L&ﬁhpmsmg a

I've agen a concentration o
hyﬂﬁﬁhﬂeoﬁgﬁﬁmpmmndMMnﬂaen about 0.05 g/nL and about 1
ng/ nL. Suitabl e nebulizer devices are provided |
conmAetosnesitipn ip die faxn pp £apsyle PRRE P@P&md(@t%rlﬁ%ﬁleg

oGRS, SR B0 B4 By g
exc\i‘@eﬁt@@fﬁbQ&ﬁﬁf@elﬁ(ﬁ%a&pﬁﬂ’@OM@ﬁﬁﬂ@é&y,%enﬁ solipineatit yf active

adm ni ster a therapeutic agent in the formof a fr g
compmwd@w@plewlﬁwe@ahp%ﬁetbwlglﬁeglwi cph b PISRELCE AR flled into
a h\%fhdr %e;attfn c%B&Hé‘ drA%ol rl]ﬂ]ll%ﬁ Iof Q&tiv%'?:b oﬁﬁc[ {}1356&?\/6%8@516 ?‘?16'1 63

use ext er energ

sudpemden indddebla bl ofobexdigple ﬁqﬁlldWﬁn bﬂ fractich@ted tcocamih b een be
a free flowi ng powder, the therapeutic agent can be
prepaveshand fidlgd vate | saft gelatin capsule: exci pi ent (e. g. Iactose

or %Ia re?@%deﬁt%o}émp@mgfudgc? e 09(55 %et@?l lpﬁos'gas%gl

exanpl € I'nl NQY se “par Tes W th

caﬂﬂibﬁj’rﬂéth}zlﬁéihﬂ@det pa&e@nwﬁyrﬁ)lﬁuné @P@lvﬁiofne)’ hydrokypopd! |y a
pharmaceutical |l y-acceptabl e salt, of .a conpound of t

meifedeicon e, S ciResthNI B T obriehngh MtsRB RaFRg melude
mag(les urpl%{el %{'fg éfr’h tﬁ%%n&glfl@tste&%%sb&? Cfﬂ‘gi g‘ﬁ]t%gné/\ﬂ{ljlﬁ%fc waxes, oils

ation

am@gmﬂﬁad@ﬂﬁ@enser or into inhalation 10 cartrldges or
capsules for use wth a dry powder delivery device.
Exaiiivesng psaid sughlap penmprioiaycdleaf yintygiaen ceernisiariag oy the

llklﬁ,ggrl}( Q%D'us?es e%d%rétlon(a%r %%(1%%;}33 ? aﬁ%&o @g& ggéﬁggg)aéém & fake
thd:lcﬁkgbsfoﬁ@r@dﬁr@ §matcﬁifé innPpedrae.or €o Belp idénBify MatpesituciNo.
6, 378, 519; Tur buhal er
The compounds of the invention and their pharmaceutically-acceptable salts that
are active when given parenterally can be formulated for intramuscular, intrathecal, or
intravenous administration.
A typical composition for intra-muscular or intrathecal administration will consist

of a suspension or solution of active ingredient in an oil, for example arachis oil or

sesame oil. A typical composition for intravenous or intrathecal administration will
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(AstraZeneca, WI mngton, DE) (see, e.g., U S. Patent

No. 4,524,769); and Rotahaler 15 (d axoSmthKline)
W@ s®se/03m7g). , U. S. Patent No. 4, 353, 365). Furt hBCT/US2004/030833

exanpl es of suitable DPlI devices are described in

U S. Patent Nos. 5,415, 162 5, 239, 993 and 5 715,810
congiof 3 paledsntenic paeons polUNY cantaiyine .ok PXamRple aftiegagrgdient and

t r d

oS R RTBRHO o RRAFREHE ROl AR bR ORRF

exdniiflédkde la%ta,%ﬂ Rifnk6is iffeciéh, $&M@Mr&gﬁr’9§luﬁdéxtmee injection,
ingredient in a liquefied propellant.

Nognowi-Mf pabierétesnd yte% @Wlata@ é*ﬂnw&&ﬁvfaﬁl@.ﬂ@%hkq yOptionally,

oy el D HEte EIRRHE Vg o (B BRL B Bets,

ethyR}€diamine éttaadti cdsd; USolu®ilivyeh apjeht) dsragbinglean egclodddtfy; and an
such as 1, 1, 1,2-t etraf |_uor get hane (HFA 134a) and 1,

antioxiglant, fr gx@hplseodmn mstabisvlplie opan be inclydad ity famydation.

Alfilly tﬁé Qﬁﬁ‘%@‘l ?Aégfr% '\%eioegg m&ﬁ W&?f&o&‘tmﬂF&gnh a suitable

ornmulat ons ati on | ncl ude

sol@éht? paort 19,adftigibtr&fonet hanol or pentane, and
surfactants, such as sorbitan trioleate, oleic

| eciTherempeinds gf thisinyentiqnged therlblﬁhaél%a%lrﬂéallytﬁoseptﬁ%lﬁ éﬂfs
Wh'i\gf’l aré ?&ﬁrg o%lﬁgl?mgp 11%Zt?glon%%w3"él@(girﬁ\{%tg%égﬁ&%geﬂna]—@&ﬁposmons

a Sul nula 1on Ion Ca

or irxGleraie] Helorarpbottes (GAhts'Y Socladvmiosidhs inclvdel Ghtexahple, a
t he present crystalline for fromabout 0 %to about
backing ectigeppmperahicsevRiindont alernbéffﬁeab%@tané cogtagf aghesiye-

Sua}:fglg e%@ Egt%]iless%%@lg ! &%ﬁ ’to etclaﬁ%ﬁlg{lrlg lgg ?@E?lﬂglluggs 1tnﬁ1%10n of

pro he appt 0ac

thef iiPaliadd sTithe plebdot ﬁﬂlenﬁén mfcﬁ)&ﬁ'uﬂédlﬁﬂounts. The construction and use
hydr of l uoroall cane is added to a vial containing the

of trmséemal optphesaor th@élehwrmof plarmapeiticg] qeepis s wakl jhewy in the art

Seb S SRR L a2 B S PR, ST RS PR AR Ay
cotHubus, puRkidN] stesh @sndid DeBiéry @€ pRatiatéiltiesl agbhte.
formulation Is | oaded into an aerosol canister, which

f or fAneprofored wasE ferrpdupnisivang e sompruRhPidle Fvepiyn is inhalation.

tl 8 o SR BT RE B e bl R e oty o

ThEreQPSthfdbenned] §pddst pharmadeulichl athaddtiog rdeﬁibéé( enebulizer inhalers,
preparation, a suspension fornulation is prepared b

dl'ism‘fé@ﬂr ithalengy(DRD), @@quﬁqe@rﬂowrlh%l@ns{uwlbncﬁmnaﬁn&l@a ulizer

deg g#t&gﬁ(% e% aoég%mp?g%g%av)gg uct1 | %1ar|t l@éﬁeg g é]ge%lﬂe\ﬁ?c %nt to spray as a
mngﬁlﬁéﬂﬁ%abneﬁqmo&HQFitiéﬁﬂ@fesp@@t@@ﬂfa@ﬁ The PHeRGREGE8gedL is

preparing respirable particles, and fornul ations and
forgavatedin a liqrid &biresuchas paplation ponsuspelsinn efapicrpnized particles of

rog 58 b p G087 B8, F8Gir Bodud b 5% dfimore ot e

particles with a diameter of less than about 10 pm.

A typical formulation for use in a conventional nebulizer device is an isotonic
aqueous solution of a pharmaceutical salt of the active agent at a concentration of the
active agent of between about 0.05 pg/mL and about 1 mg/mL. Suitable nebulizer
devices are provided commercially, for example, by PARI GmbH (Starnberg, Germany).
Other nebulizer devices have been disclosed, for example, in U.S. Patent 6,123,068.
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It wll be understood that any form of the conpounds
of the invention, (i.e. free base, pharnaceuti cal
W@ a0065/03r8 sol vate) that is suitable for the par€T/Us1084/030833
node of adm nistration, can be used in the
pharmaceuti cal conpositions discussed above.
act DFd's bigsly adwmister 3 erapputicsagept ndhefengite ffe@é?é)a%lag powder

tha‘?g%ﬁg <f11§pde?§eg éé 2 %%IR‘(E: %H‘ ds%rglalgirﬁdgn#% g&g{ra’c&ﬁ{b A]%‘H’ﬁtkféq}ﬂ devices
whindi €8 eh gk eria eepisciircettop dispense itled Iﬁﬂvd/erm aﬂs’iﬂaemg developed In
adrenergic receptor activity in a i cal

ordep ripabiqys @ fregilopangpew derethe éhea@n@&tle 9gftn.t e%rt bﬁef?mafafq# vgith a
|
sl SRR LR, RosPLoR P pr R G o s, o

exdihgleAsecontbigihg a6y lastbbmparﬁéles:hrﬁth mhiCrontved tpmtﬂreles\oé a smtable form,
pul ronary di sease, pre-term |l abor, a neurol ogical

typisadly adbiatmasentigally-zecaptabily sl of a oempgundof thenwention (-githe
act?\ﬁeti \éﬁ"% r%lgd"‘gl&e%n o n . aﬁ‘d?{/rf‘lﬁg\;g r# atggr e%n“”e qgm‘ﬂﬁét@@ ithout

ran

ex¢ipraapdht ifealulatioafi§ Rated ﬁltcaﬁrﬁbyqiowdet di&péﬂseb @r into inhalation
under st ood, however, that the anmount of the conpound
cariiadges oF %paalﬁ for ssevidh agty powderdlslizeidseigeby a

P hy%xgu ?fés olf BpI BQ?VG %Ulce%f r(quge Itnﬁ%%a{ally l%)nch%de D]tsklgller

i rcunstances, I ncl e con

(GIaJSteSﬁﬁtbKﬁﬁe Xoseape ’Enﬁﬁgl@ﬂﬁnk[lNSI) (@b,l of, Ut @aat Nal 5 035 ,237);
npound admi ni stered and its relative activi ggl
g @fnt

Dlelglé (G\l@écpglmthKaﬁ@ (pees pBnd &S oFaterdNg. Refi7$i5d dalurp
(Aé@ae%eﬁgcf e%ﬁ?ﬁng{ont BEP] Es%%:,:qeg LU, X{EB{ IQHBA% 5 24?%)1 B Ikétgﬁaler

ose apeu I'C agent’s
(GlarbsmathKtine)a sk, 6. gsU StPaentNE 4i3331366). Heter atanigegsf saftable

from about 0.05 g to about 1000 g/dagg| referabI){
DRI dgicat descibed il g) Baipr Bom SIS, 1980551 UAS7, and S P10 and
ood that the fraction of active agent
re%ﬁy?%ﬂﬁé th'to the lung characteristic of particular

del iINBrytyfRYIIE @iScladgd @KRBsuret AmALE @ﬂﬂferapeuum@teﬁf ig Ng
sui tabl e doses for 1 nhalation adm nistration. 22 WO

com@msﬁ@aumlamcgpﬁuﬁgmwlﬁmsfesmléém@atﬁ@mdacm@e a solution or
sustapeﬁélon sk e?cr‘u%gl eda %{RFI‘]F a(fl‘ahgﬁe%oﬁsr?}limlréﬁég k\m{lﬂe mo}dfgao?ocarhﬁms such

doses per

as D034 U&Nenﬁ@&ﬂl%@vmmﬁa&l by propéi[ﬂnﬂ# 8¢ RidoaternOMghirding
ext ended peri ods of tinme, for exanple, for severa

adygrakaffasts efisAelnagentsrontthe ozcrr@demnﬁonwle@@rrﬁéﬁm@etwdt@h@maéklanes
(H%g%og?lcﬁ fl{lnlr.]i tse%r ﬁﬁérgahg%l#}%ll&as %ﬁg 3.1 1°§ 3 %r? fhegtaﬂuoro-n—

NSt i'ohare range of™’

préfast(HFA0Z Y hevybded debabpedl Q@W&&V@mﬁd@hﬁ;rﬁ HBA @rulations
to 1000 g/day. Anpng other properties, conpounds of

for MPIiadmamstrasion iealedearnsesel Yatm auqlmst@élapek @rpentagp,pnd surfactants,
su e?,sf s%%ti}\/ag / 1RG4 ﬁ,po&c‘fﬁﬁ %él t c{d&g, an%dglyc%%r .g|(§e €, ?0%%&51%516, brs Patent
No. 5,225,183, EP 0717987 A2, and WO 92/22286.)

Thus, a suitable formulation for MDI administration can include from about
0.001 % to about 2 % by weight of the present crystalline form, from about 0 % to about
20 % by weight ethanol, and from about 0 % to about 5 % by weight surfactant, 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
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i nvention denonstrate excellent selectivity for the

(32 adrenergic receptor as conpared 10 with the R1 and
WORN0as@Mer gi ¢ receptors. Furthernore, conmpounPiST/U820041€30833

i nventi on have been found to possess surprising and

unexpect ed duration of .action. As desgrl bed in

phirscerficabtaltds proyided ap awroe@ﬁ%aemak%i ¢ FETIRASREY l@ﬁded into an
am%?&%ﬁ‘lg{e?t\n@ﬁc}gfbgﬁ% %?rtg{ wlgétﬂmﬁﬁ!&nof%@m B&iSes

in an ani oprotectlon e 1nvention
deﬂrdiomdmpeuﬁctélsr far mt\hddHEJA propdlantsgrapdiviied e U®. Patent Nos.
ndition in a 15 manmmal associated with (32
6<§@ﬂ@ﬁéﬂ@ﬁé4?@@%ptor activity conprising adm ni stering

L it fBHITRYe e AL UGV LBRLREDL K BIRUDy Ghraiiying

rnvention

a coamROE shriﬁﬁammmmcﬁdrﬁ@d@aﬁmmmﬂaq)mmade&tmm vﬂmﬁ emtlve
The present active agents can co- adm ni

ed
coRPP¥Idy SR Hompsrapl, NEP 99{5%8955%?‘1’(8 09/@& M%) Ifigraddltlonal
ex%gﬁr']b@?lr)g]?ro%gégesm &){Aﬁngge%ﬂfrgfbl ngﬁaﬁ aghifi S h e &l ah@ dev1ces

ne- or ret ‘erapeut i ¢ agent
suﬁa&il@ﬂﬁﬁdlaﬂatmmdamhg s¢erItIJSam1;1m<Igs B8PeEBI533( £98B,956, 5, 874 063, and
corticosteroids and non-steroidal anti-inflammatory

6,224 78 sandNEA) ?%?531%?@5149&0/%@1 c agents
(pant | G ealﬂdlérsf%ﬁ‘iﬂz{t' #r ‘i’oﬁr?&ietﬂé 95mf>‘ ‘8@ Pﬁt ﬁ‘}enu% N&E. free

(32 adrenergic rec goni st's,
baskg phdrfateutigal salf d)l’QvJohIaIe() Sha@ Iis Siﬁlialefmalﬂls )Jaml‘oular mode of
anti hi stam nes. The invention thus prOV|des in . a

dmaﬂetr?éwna%q@&@tusecblnabﬁﬁhmap@wcéqun0§1tngs disgysagshthareof
the T%% crghg)%ﬂp sogghge% %Td?&%%{ reg%ftgr %ﬁ{s?soa?nldtth&efore

agent ;. FoOr ex an an
aréiNelifl FbOtdafifk | ﬁieﬁlcﬁgtﬁﬁgase@i%ﬁ@iﬁoﬁ%eéﬁ@feﬁ §TPgiabrenergic receptors
receptor agonist, an antiinfective agent or an
or assbriatedtvaitt [B}ﬁadrﬁhtglordtneptot haivatyen b inanagant s noeancab eonditions
used in the form of pharnaceutjcally- acceptable
whigh g japrstigieted Ay %Faw% Py 9e§ IoencaSin £3CCPiRk REHERit Seal medical
oo HE0LSIERRe B HERER 1Ffor] bl B ench 25 asthma or chronic
obktAgttive ubdriaiycdisdass, prdlterar gbdNSAh&EoloSidhl dikdréer, a cardiac disorder,
corticosteroids which may be used in conbination with
or {{laNEB#Bunds of the invention 23 WO 2005/ 030678
PCT/ d
cor U1ESORES it dif ehBARE Cef vl BANRE and arp gencrally

adinidibtareddh Qﬁ%rmhtlwlly)&ffe&mh@mtl Itczhlld)e umgérstpbd, however, that
predni saol one, predni sol one, . dexanget hasone,
theg ameyrd 9§ g}@éompgblpcbapénaély administered will be determined by a phys101an in

theG@%}g %ﬁﬂ{ fljefé%rg 8&2&%’[&&1&:@ gﬁaﬂalln A t)oﬁlxc%%)g itrgart]tg(_i, ft}? %l}osen

rox 0XO0- rost a-

rowabh @dxhin@suatla@ ithe &etiidl usmgﬁm&admmﬁ;te@ed &1d its relative activity, the
6a, 9a-di fl uoro- 11( 3- hydr.oxy- 16a- net hyl - 3- oxo- 17a- pr opi

ageriyeightyandisenonse of the mdivifes @ationtathe spvseibneidhe paigngs symptoms,

ant?tl%e%ﬂ%’fo tetrahydro-furan-3S-yl) ester, becl onethasone
esters

Suitable doses of the therapeutic agents for inhalation administration are in the
general range of from about 0.05 pg/day to about 1000 pg/day, preferably from about
0.1 pg/day to about 500 pg/day. It will be understood that the fraction of active agent
delivered to the lung characteristic of particular delivery devices is taken into account in

determining suitable doses for inhalation administration.
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(e.g. the 17-propionate ester or the

17, 21-di propi onate ester), budesonide, flunisolide,
wOowenssoe esters (e.g. the furoate ester), PCT/US2004/030833

tri anci nol one acetoni de, rofleponide, ciclesonide,

buti xocort propionate, RPR-106541, and ST-126. . .

Pr efefqraRPURgcen boadmingitersd e periqdicadosey terklys@hkiple times per

el BT Frlpls oty oThe HsmeRl et PR P pppisnation

ovér, Sitdnded palieisof tiate) tireknaple] foB sevepal andkosit merthd -od itleneeatment
17(3-carbothioic . acid S- fluoronethyl ester and, . . .

regReR RLayirequiis chramgadruinistigtion P iSRS 9% p1al adpiisitatipy are in

PR 255 06 oM PR 0% nelday 5 o0 | AP TR
1080 Lgﬁdgy,omet hyl ester, nore preferably
6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] - 11( 3- hydro
xy - Peaongethgd propasties, d@mpounds of the invention have been found to be potent

ta-1,.4-di -17( 3- bot hi oi jd
anSelE G Sadint ot Bt B e AR B ol FREPeBRs A e

_ _ el : , .
iAo ale REAREN Ak R b ARCREBR LRI 8 Simpared
withr theBx el fPadreddrfEdedepiord i Riethsimore setaidun@Nef the invention have

ant agoni sts (e.g.. nontel eukast); inhibitors of ) )
beere{prBd 9 pofscss PR end unepeptief idpratien of agiost dyssdescribed in the

. 1 nhi hi C I . I . .

i b bl SRock i Bl AR e AR SRR Syton o ption
grdats efRin014 1RgedinsdnSindhaland &Y 6Nbidhshdpeotectionadenosi ne 2a

agoni sts); cytokine antagonists (e.g. chenmokine = .

ant dgeanengon thus pseyidese methedof seating aghtcpssoryeopditipn in a

ant i -bod ificall an allL-4 therapy,. an all:13
meibp 5Pk ed B o ndhentic s RCSpfhr vy Ciiein Bieippiete to e
mdith@lkd tABrapMRIARY biFfectiSV indBhiCo ot dd@ipoufid o Ahe SMRMEEE BE 6f a

agoni sts i nclude salneterol (e.g. as the xinafoate),
pharmdsentaiahedmpasitipn cespeBingtrecompioghd péthgrintentionr ee

base), fornoterol .g. as.the fumarat .fenoterol or

Cor BhE ZFRRE Scfg sl el pagp-adA RS RHR itk Sl oer
thedRuBE afdis. H“(ﬁ‘%ﬁﬁﬁlp@?ﬁl%é?es gebnts Bart BERIRRIstREd M dobAnation

phosphodi esterase 4 (PDE4) inhibitor or a m xed
wibDEG/cPDEte thendfsitio agenRaetested ftcat Ante-inflammatory agents (e.g.

hosphodi est erase-.4 (PDE4), i nhibitor ixed .. . .

cofpaPRR AR BT e ot ety carts S AT fristiglipersic

agélﬁs apticularly muscarinic receptor anta onists), other B, adrenergic receptor
7
4-cyano- 4- (3-cycl opent yl oxy-4- net’hoxyphenyl ) cycl ohexan

agenists,ambimfydtive ageds (b.g. antibiotics or antivirals) or antihistamines. The

invé%l?lglgj oneﬂ?téc&(ix ;mg%@;%%mg&&%gonm%gggéydcA(')hlpound of the

invehfoh e RPRith ohd of bk % 5r4x4pMECn anti-infl

m‘%h&o%’g‘ o:%%mse’ggf’;“ %%?oﬁ%g%%%gé%ﬁ%g%m%xg‘ piSan anti-inflammatory

agelitf dnuontiohielinergicpizenty hiailier! g hdseaergic-retdptor agonist, an antiinfective
Ci s-4-cyano-4-[ 3-(cycl opentyl oxy) - 4- met hoxyphenyl ]

agen OF gk aiieamime. car boxyl i ¢ acid and the |ike, or

pha ' - | t r J
o Rt gl ARG B Pl R Gl gty
acdeptiblkaltAWDsclPates 1A glpbdtile, (NGSHh&BerbpNTcRRrits Brdslifsed as
(Chirosci ence and
optically pure stereoisomers.
Suitable anti-inflammatory agents include corticosteroids and NSAIDs. Suitable

corticosteroids which may be used in combination with the compounds of the invention
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5 Scheri ng- Pl ough); Cl-1018 or PD 168787 (Pfizer);

benzodi oxol e conpounds di scl osed in W99/16766 (Kyowa
woladodoae7s K- 34 (Kyowa Hakko); V-1 1294A ( Napp)PCT/US2004/030833

rof lum | ast (Byk-Gul den); pthal azi none conpounds

di scl osed i.n W99/ 47505 ((iByk Gul den); Pumafentrine
are(tg%@ ol ad anhalesl ponfigostergids addhgir Prqqgl’ugs which have anti-

inf b8 i e B 1@%\9@@%%@1@ otk - 440

de:BithdiiedRbee, Aticaddat pRpidiat, 6g.90tdiflase-17eKe-faanyloabosyl)oxy]-
that act as antagonlsts at the muscari ni c recep tor,

1 1Bﬁlyéwm1éqkra¢thy1h3)@eoandipsiaﬁd4sdxm¢d ABzpdotineis @mdu Sthaorgmethyl

etp g g byt §ﬁ§€% O e AR PR  pprosy 1.4
dleﬁ1997geéaflﬁ>%8ﬁaacfa S §X6" {/df@ 1h3h &g )ﬂz edtBvbdidBehMone esters

at ropl ne Scopol am ne, ropi ne, oscyam ne;
(e.g s &7-poopianatsisstaros t}reo]m;aall tiprapioriaty ste), dddesnalesdtisolide,

being tertiary a 15 Th [ ar |
mqnprléasga? FSt?rlé Kfﬁ% mgﬁgggtsgﬁtpn)fﬂag%ﬁuog%%%gﬁwﬁﬁ ﬁu B eY of
cick3OMRE (Hu%(o%}ygr%gﬁng{e RBR. 1%5@?%ﬁd QTP %%ﬂgtfi F%@F%stermds

Iterature to wit Atropi ne -

inoideGAfrchsbné Brdpidraind) ﬁd;%ualﬂﬁmfoni 1B-Bydropy-N6o-snthiyit 19 o-[(4-methyl-
CAS- 5908-99-6; atropine oxide - CAS-4438-22-6 or its
1,3biazeler3-carbamd)ax5 1 3-050-andepsd- 1. rsiampt I IPresphatiois ackhde -

ﬂuﬁ@?@%@ﬂ%&@@@fﬁ% DO R B 16 G ot Dy bl -y 160

AR CERIAT i B P o

préf&Sb B30 d-Aifluor$e PRP(2afir it cardoASH) iy 34 S 3hy diysdr Diar-owthgs 3-oxo-
salt - CAS-6533-68-2, nethylbromde 25 salt-

an@iagiaqlzbdiened 7P pedrodipis doidnt-fleoremichet gitels i ncl ude

' t ' Q. t brom d
o AR A D5 B i PR Sk R M i
phbé}ﬂbﬂféﬁbﬁéﬂé (FDB) inBbitbRe R BB line( PHE4 1398 1ids 48mhded
Al'so of interest are: nethantheline (CAS-53-46-3),

PIJi30pa R4 hdhbﬁms) trubspirigne rtARNIBC) ng))ntelqﬂqagtd,tm@bitﬁré of

leLgnc'%frg?éﬁ s%m? ?nNﬁg ?%Htg?rgaqs{gte%%é%g@ggrsg%c as tryptase and elastase

intBiIRYS; rBé'taaB %téggﬁﬁpérﬂ&’é(ﬁnsté SRideRRMdecep (ﬁdig@ﬁlsts or antagonists (e.g.
(CAS-71-81-8), nepenzol ate brom de (U S. patent

adenoging 24@89)111813} icptiokmeantagpnists f¢. s+ dhgmof CFP!@tamﬂg@ﬂlétS such as, an

intgA@iin FRgY (WL Sebats) SEe el bsb il berand i AT 3 theyapy, or

SO ORERESty AOMO S iR

B2-adrenoreceptor agonists include salmeterol (e.g. as the xinafoate), salbutamol (e.g. as
the sulphate or the free base), formoterol (e.g. as the fumarate), fenoterol or terbutaline
and salts thereof.

Also of interest is use of the present active agent in combination with a
phosphodiesterase 4 (PDE4) inhibitor or a mixed PDE3/PDE4 inhibitor. Representative
phosphodiesterase-4 (PDE4) inhibitors or mixed PDE3/PDE4 inhibitors include, but are
not limited to cis 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-carboxylic
acid, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyl)cyclohexan-1-one; cis-[4-cyano-4-(3-cyclopropylmethoxy-4-
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4), trihexypheni dyl hydrochloride (CAS-144-11-6),
pi renzepi ne (CAS-29868-97-1), telenzepine
W@ OASHIB3B0- 90- 9), AF-DX 116, or net hoctranm nePCHO/0041€30833
conmpounds  di scl osed in WX01/04118, the disclosure of
whi ch is hereby incorporated by reference. Suitahble

diffaprontsttpxapharebeycolsan-dfdl cadt-expnast-H-(elepprigoxy)-4-

on| incl
oA R o et Cariia AR e R By Blgrheuticatly.
acc@ﬁtdbl@ fs@ltﬁﬂél%of f OthePtéBdRentsiee P4 alrmma\m)mmbes 1nhlb1tors
npetitive inhibitors of the interaction of histam ne

mcwdfs MWAD Ped&htelrion); NeeS-Hky GNSERMb: Dr‘ifelsge(qhﬁﬁﬁ%f‘r‘ftcé rad

sl aleleht 3 g FURCRER GRs TR AR Mhbofkdle cqmpounds disclosed
in me@a@mwa Hhid) eRexl (@ybhaslakiey V-al ZQAJAaMapp}; roflumilast

addi tion, other first generation anti hi stam

(ByknGhidae); pihelaainghe epmpernds disglpsedharW OO 7384 (%1§< Galden);
PR Gk G n R DL AEAS. (ASAPCRANA0T

VM4 9401566 (WeinbN)t T-440| (XhnadB SBiyaki)n aﬁch’ﬂikS %K@nﬂet&mku)

the core ethylene group (the al kylan nes) or

t er Bhigghje afmCheh@qr@a @gmts preghqse @pmpﬁ@l@rthatﬁpb@rqnéﬁawsts at the
SR LR 2R Rgb By 4 PSR 295 b, .
or Mg @@&Et&d" el b BEGrsinatidns hysléTC Wxembiey cafgbunds include the alkaloids

di men I nate. Ethyl enedi am nes: pyrilam ne anl eate,
of the |bp)éqi(£\nnapiam§ asiijlustraied bmthq;]é],(qg oh ggpm@e,(ﬁcppcg@r@me homatropine,

c Ior heni I
ot SEPERE cofitp b e AR O eAiall BBt A teffey amines.
ThBsedrResy ghrficulk®) thehwid IFOPRIZ aﬂéeedll@l%&mﬁbl@ftsﬂnl aZiuhebariof ,
cyclizine lactate, mecl i zine HCl, and cetirizi ne HC .

commsenidldpwiess ovxen deinxasie®r preperse dtoam lijorsuigcdata Yiartafdhi ne

e CTRRSR SRy Broch o Re 1o KBRS W bl -

CAHI890RIRY! atfofylﬁevom@@censams 2924 br itPBCAZA ASABAB74-60-1 and

hydr ochl oridée is yet another H recept or antagoni st
In@mmdhnw3ynﬁ§eu 52@Sdbnb|nat|on mnth a conpound of

the ntlon ref

| neHATETRRERE ST one saorBifed bt CA Sy bromide

salt heaspgpyodes, in a further aspect a corrbl nation
conprising a conpound of fornula (1

) or
phatiyaseaninsald, ) -4SpOEEILS, hmrpbr@rméma&ht@ASﬂ% -03-6 and
ter ereof and a corticosteroid. In
S %Pﬁﬁghégggﬁ?ﬁgfiﬂvention provi des a conbi nati on
whesgbpblathiie - €A $15¢ AL E mQidbiotilit b1t C@BSE53pL63P2, aidhfbromide
or wherein the corticosteroid is 6a, 9a di fluoro-17 a-

salf- C&2Sf1apddyd.c arb onyI) oxy] -11(3 -hydroxy-16

a mi:‘rcg"xrrecis antlcﬁghger}glrcg 1nciu%e 1prat?r'op1um (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),
clidinium bromide (Quarzan, CAS-3485-62-9), copyrrolate (Robinul), isopropamide
iodide (CAS-71-81-8), mepenzolate bromide (U.S. patent 2,918,408), tridihexethyl
chloride (Pathilone, CAS-4310-35-4), and hexocyclium methylsulfate (Tral, CAS-115-63-

9). See also cyclopentolate hydrochloride (CAS-5870-29-1), tropicamide (CAS-1508-75-
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di ene-173-carbothioic acid S-fluoronethyl ester or

6a, 9a-di fl uoro-11( 3- hydroxy-16a 26 WO 2005/ 030678
wWEQNs8BAO4/ 030833 net hyl - 3- 0xo- 17a- pr opi ony| ORGF/US2004/030833

androsta- 1, 4-di ene-17(3-carbot hioic acid S-(2-o0xo-

tetrahydro-furan-3S-yl) ester. The invention thus

2), pihyyrhesidy] bydaodhlmidedC s A1 1-6h DGHETDNR (Car-29868-97-1),
conpri si f |
toleiplhe R s s PR AICPR! 116l ot S the compounds

disSbRIISR VPOOED41 13, tHReli @M sud¥F whiliDEhetebiifiorpsrated bg reference.
i nvention thus provides, in a further aspect,

a_ .
conbuitebid antihistaminessialsg referred tptsufidreseptpioiniegoristy) ynhpdepny

har maceutical | v-acceptabl.e sal t..qr. sl wat
T e
for hifiah DY NATI @R rbVeSIbR] Edthp@RivelifthiBitdrs bf thelnt@peei of lstamine
_conbi nation conprising a 10 conpound of formula ( I? or,
with FhasaptersuThempioyitneCbpiedphibiters) mogty Bist geperatign antagonists,

st ereoi.s r ,thereof and an_antihi i Ne. S
arehanen ot bisd OB s € Sy fltat o P EVBRUAE, cblfneciamines, and
alk§RARhIRAN SIHiGEH)BHieS FiRE ganerRUTALATBEinéDinoMba tHobg whichaan be

pharmaceutical | y-acceptable salt or solvate or .
chagacterizeil sohased on pinesisfetand pherathiprings. SePprRUgISHtIEN gatagonists,

and a cortigcosteroid. .15 The inventi | ] :
it an i LR St e S g B 165 ceaim e
cor® QUIRAB Grap (fRraMillAininkd) Rfmithic a tertiary amine group with piperizine or

_pharmaceutical l y-acceptable salt or solvate or
pipstidineoEsemplery ankagonisis arogefolleswi t h an anti chol i nergic

age a a corticosteraoid. | be: .
conb a0 e pHESPEpRR el SR b nhfaly @bfppydramine
hydrBEAIHEES aAd §RdHaYIshaef, fornula (11) and preferred
groups thereof, and any individually 20 _disclosed .
c onpthylehediaminssp ppnbmingesisei wipelennamiac gHaly ardEipeleppgmine
..conpositions of the invention can optionally conprise
Clt@fivbi nati ons of a conpound of formula (1) or a
phaneasuines atliypasarpiiab hed it s@th &ahy alatat salt, and
stereoi sonmer thereof with one or nore other
acrivegtizgpeut i ¢ agents, as described above. 25 The

i ndivi dual c ounds uch conbi nation .

anP SR Ferehere S IR SERS AR S AR i etizine
lacBRE FHRiine HA 0K deffzRBa@mceut i cal fornul ati ons.

Appropriate doses of known therapeutic agents will be

r ea®igeyidinopr Astemtizde, Bgvachlastine HKil| pwéprdine qrtts dgpearboethoxy

t hods, of . treat the .invention, therefqgre .

angl a0 GHR R P PSR B T U PR B fraoegfiall-
aciEBICQRDbi nations either sequentially or

si mul t aneously

Azelastine hydrochloride is yet another H; receptor antagonist which may be used

in combination with a compound of the invention.

Examples of preferred anti-histamines include methapyrilene and loratadine.

The invention thus provides, in a further aspect, a combination comprising a
compound of formula (I) or a pharmaceutically-acceptable salt or solvate or stereoisomer
thereof and a corticosteroid. In particular, the invention provides a combination wherein
the corticosteroid is fluticasone propionate or wherein the corticosteroid is 6,90
difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-

diene-17p-carbothioic acid S-fluoromethyl ester or 6a,9a-difluoro-11f-hydroxy-16a-
26
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30 in separate or conbi ned pharnmaceuti cal
formul ati ons. Thus, according to a further aspect, the
WO pwsensieoh provi des a nethod of treating a di BEHRES2004/030833
conditi on associated with P2 adrenergic receptor
Vit nprising a ni stering.to the
7 -?X%li’%ambcg&?a Xé(af“?dioséﬁlécih?%%@:ﬁﬁhf’th&m ac1g p-(yxo-
t tgag 9.0R %@, 52004/ 030833 conbi nation of a
eco gun of ?%—rgém%sa (1) or a
pharlie deventicmthuy peoides) iabi farthed dspeut, a mﬂlhm:itﬂmammprlsmg a
nmer thereo with one or nore

ste
Comﬁ@%dg%fffgﬁeula §eRtap W@t@aﬂﬁaeﬁ?agab&rsa{t% Spligte gt Fsigoisomer
th@éﬁagggﬁgﬁ@l b%P recept or agoni sts, such conpounds

are al so use as research tools for I nvestigating or
st udihie mgyventioh ﬁgts padvides sinst mﬁhelosrsp&ﬁ,rmctcmﬁamaiwnm@n(p&mng a

co G R B o o auopbB ol R orstrsisore
th&%ﬁ&@ﬂ%n@éhohﬁ@r 10@;@&“ on exhibit selectivity for (32
adrenergi c recep as conpared wth binding and
f undihie maentiene thuw ptovides, inecfaphearspedt, a @nitdhat{od comprising a

adrene e su?ﬁypes such conpounds_are_ al so usef ul
copgpung arap @&age%?fcal%ép@eﬁblﬁesaﬁgé BPL¥Ate OF sterppisomer

r.Qi ors in a biological systemor sanple.

thiﬁ&ﬁ%gaggﬁuﬁ%@ém& ol ogi cal system or sanple having (32

adr dierigientioe thap providespiy dofartheqspyee,th ¢dnbisatidin cohipaiising a

whi ch gﬁ% be conducfed either in vitro or in vivo
compprkeforrily &) ot 8 PyMesrutsply-aseriblesathor salvagior glisegisomer

: limted to,

e B S L B RO anH o ROReM, et ssue

sanfiihe Snvaffamnﬁius prc(vsdeehna’sfuﬁhﬁ&spécﬁ,t eScon@j:uhe[tﬁﬁh dqongsising a

rabblts dogs, _pi etc.). and the |like, The effects
cogpoyml %@@ﬁ@i Of h@hmc%ycgﬂg]a@qe@tapmbpé polyatg or stereoisomer

nd

Rl R Wit e P ERTNER) RA Rl PEOMRTOR e and

f un Oitsl wBdin ths aby\&, cohmbinatvaspheteine“a @sgRynd of formula (I)”
| and- nedi at ed_chan es inintracellular cyclic . .
PR oRMhepiREapa dlband prafored geaips theaep ndapwy taividually
dl&ﬁg@g&ﬁ oﬁd%’r@%&@émﬂ@ture A (32 adrenergic receptor-
agoni zi a conpound of the invention wll

t y piAzabidyngly nigepHaraaecaticaltcozPoditioaneitht Atvehtforad¥wptionally
1000 nanom)I ar. When conpounds of the invention are
CORIRESF GRInbInaimna PER C?@B‘P@ldﬂfrfo@ﬂ‘ﬁ% &N er ¢ RiarAsgeytizally-acceptable

SiP i SAGALF LR EI UL o R A A B S s

desefibedapdirel son data (u5| ng the appropriate assays) and
the anal ysis of the test data to identify test
jvigpalicapppwids of suchippmbinticnninay Beedminigieradpither

se SIIIH,I 5 1n. & £r§ &N 1tn d ﬂ &ﬁﬂlta ulatlons
‘ﬁfé B i S R

Ap(p&ﬁfria&r @osémfl&@mh&hpm& agéntt a1l BE tdadBy aFEHAGA dy‘: tise
t he present invention can also be found in Rem ngton:
skiflgd 1rgé1p arte Methefls of treatment of the invention, therefore, include administration

of the individual compounds of such combinations either sequentially or simultaneously
in separate or combined pharmaceutical formulations.

Thus, 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
27
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Practi ce of Pharmacy, 20t h Edition, Lippincott WIIians

& WI I kins, Philadel phia, PA  2000. 30 28 WO
wWQOB5098e678 PCT/ US2004/ 030833 For mul ati on ExapeT/pSmo4030833

This exanple illustrates the preparation of a

representative pharmaceutical conposition for oral
coryBrpHeEL ot Hieqmpruae of formpdher apharmpecutipglbhadogptable salt or

redi ' .per t t
solp M oF ety Btkdor e PR s bbb et ety o e
10 FTheeabpuhdBTad iahétionate B) aRehersle rédeploP Hitieds, istidio
a hard-shell gelatin capsule. Fornulation Exanple B,
commpeuds rEmhadseuselil gs researels taokfefop sstigating ar gifiiddngbieagical
represent Zt ilve.g arg%ceuti cal . co sition.for okal ”
SYSKES ¥ % iPGRITE 2 FAEBARSISHEFPAT™S i 18X HRCAYERS AW Pradgnersl
reckPOF EEHBAL SMEHAREY, 5O ESmPAMUEbT tHe TN enfiGh EMELRIBINAY for B,
1" Cornstarch 50 "Lactose 145 Magnesium stearate 5
adrthergmbrovaptorn gs exnpmédwith imfingethd fohetimmbbdoyivitp dt eredens df
into single scored tablets. 25 30 35 40 Fornul atjon
othey B pereaersioriblypss. aHs eompqupds argiakse usplil Hrspulying theeffgots of

B LT s Vi RUBETRES A o PR 0
suitable biological system or sample having 3, adrenergic receptors may be employed in
such studies which may be conducted either in vitro or in vivo.

Representative biological systems or samples suitable for such studies include, but
are not limited to, cells, cellular extracts, plasma membranes, tissue samples, mammals
(such as mice, rats, guinea pigs, rabbits, dogs, pigs, etc.) and the like. The effects of
agonizing the B, adrenergic receptor are determined using conventional procedures and
equipment, such as radioligand binding assays and functional assays, for example the
assay for ligand-mediated changes in intracellular cyclic adenosine monophosphate
(cAMP) described below, or assays of a similar nature. A [, adrenergic receptor-
agonizing amount of a compound of the invention will typically range from about
1 nanomolar to about 1000 nanomolar. When compounds of the invention are used as
research tools for discovering new [3, adrenergic receptor agonists, the invention also

includes, as separate embodiments, both the generation of comparison data (using the

appropriate assays) and the analysis of the test data to identify test compounds of interest.

The following non-limiting examples illustrate representative pharmaceutical
compositions of the invention. Additional suitable carriers for formulations of the active
compounds of the present invention can also be found in Remington: The Science and
Practice of Pharmacy,20th Edition, Lippincott Williams & Wilkins, Philadelphia, PA,
2000.
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o SPUESE B BRI

An oral suspension is prepared having the foll ow ng
conposition. Ingredients

WO 2005030678 - - == == == === === - e o e oo PCF/US2004/030833
-------------- Active Conmpound 3 ng Fumaric acid 0.5
g Sodiumchloride 2.0 t hyl paraben 0.1 g
G anul ated sugar 25.5 ¢t© X8, sol ution) 12.85

ot dF e MIRRRR bepltiodobs Rpr AR Rihela e

coRPOGH BN b8l RATIISRABA/003@8ABoEaT ehithatinemtitanpl e D

This exanple illustrates the preparation of a

r epr esentB8rpdientbhar maceut i cal  corPBEHEI RS tabdit @& ng
a conpound--of--tht-s-i-nventi-on:-—An—tnjectabt-e

pr epar at iAstivb @ofrgroeod t o a pH of 4 is prlepared having
the fol | @®actoge, spragainiedsi tion: | ngredi erus

"""" Magnesinmr-stearate - - --------------2--------------
---------------------------- Active Conmpound. Q. 1. og 10
Sodi um Acetate Buffer Solution (0.4 2,0 .

(1 ,\,)T%G 28ove igggsffents ajgnited gd drtrqdueed ﬁ%@ @m@ea ggl.atﬂe gapsule.
20 nmL

"""""""""""" Fornmuation Exanple B---------------
--------------------------- 15 Formul ati on Exanple E

Thi ghexaaRipe fllubtisitd Bk 9§etp_bﬁﬁoﬂ beRdtRrirestethtative pharmaceutical
eutical c si.tion for

1 eopRpwnd alaRRYMion

reconstituted solution is prepared by adding 20 nL of
steril e \agrediedte 1 ng of Quantity per tablet, (mg)
Active Compound 1
Cornstarch 50
Lactose 145
Magnesium stearate 5

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

Formulation Example C

This example illustrates the preparatign of a representative pharmaceutical

composition for oral administration of a compound of this invention.

An oral suspension is prepared having the following composition.

Ingredients

Active Compound 3mg
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0l1g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 mL
Colorings 0.5 mg
Distilled water q.s. to 100 mL
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the conpound of this invention. Before use, the
solution is then diluted with 200 nL of 20 an

w0 niosasemous fluid that is conmpatible wth theP@DUS2004/030833
conmpound. Such fluids are chosen from 5% dextrose
solution, 0.9% sodiumchloride, or a mxture of 5%
dextrose and 0. 9% sodirgmealation EganplOfher exanpl es are

| act.ated Ri.nger's injectio | act at ' :

so6 % £y wal Affsudies Bl PP liont SRl Bl Bhp Byl
contpsitipheofiainimgla ecypamdcd Fingeentod.nj ecti on. 25 30 35

40 Eptiuliant gif%pﬁeaﬂm? béfrEred 1 égﬁ%ﬁfmh Brephilet Hhiak & follewing

preparation a representatiVve pharmaceutica
COngRAFI®Fi t i on for topical application of a conpound of

this invention. Ingredients grans

-------- Ingredients - - - - -------- - - - -

____________________________ ACtiVQ Cormnllnr*l N..2.-.1.0

Span 60 Activiesfpbfhd2 Mneral oil 5 P trgen 10

trobatmgn 10

Met hyl p i@Aabgen 0-05 B
(butyl atgfl r%;(%égﬁ%g?%l)lm%?{)i Water q. sg!gyrt%Lp]_p@

DT
= q

20mlL™ "

PCT/ US200Z7 030833 AT 6 "THe abové 1T ngredi ents, except
wat er, are conbi ned and heated to 60C with stirring.
A sufficient quantity ofori@ia€ibon @xa@@le® i s then added
with vigorous stirring to enulsify the ingredients,
andThiatesampledhusicaths dheprsparadm of 2 BprEseHlivembernEeaigsl

composition for injection of a compound of this invention.

A reconstituted solution is prepared by adding 20 mL of sterile water to 1 mg of
the compound of this invention. Before use, the solution is then diluted with 200 mL of
an intravenous fluid that is compatible with the active compound. Such fluids are chosen
from 5% dextrose solution, 0.9% sodium chloride, or a mixture of 5% dextrose and 0.9%
sodium chloﬁde. Other examples are lactated Ringer's injection, lactated Ringet's plus
5% dextrose injection, Normosol-M and 5% dextrose, Isolyte E, and acylated Ringer's

injection.

Formulation Example F -

This example illustrates the preparation of a representative pharmaceutical

composition for topical application of a compound of this invention.

Ingredients grams
Active compound 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
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This exanple illustrates the preparation of a
representative pharmaceutical conposition containing
wa2@snpwod of the invention. An aqueous aer oSPET/US2004/030833
formul ation for use in a nebulizer is prepared by
dissolving 0.1 ng' of a pharmaceutical salt of active
COoNAllwichel abode hgbedlens) dkeupt ohteprareleorsbined ambhheated to 60°C with

.acidified.with citric aci.do ' | '
stire s B e ot SR bbosGIF eSS ki3l
emulsify He isgedicnts andsvael thet adiledg.a1¢@Bue in the range of
from3 to 8 by the slow addition of NaOH Fornul ation
Exanple H 15 This exanq;logn{dahgﬁlgg{%_%éhe preparation
of a dry powder formul rmg a conpound of
t heThig ¢eahplo Mldsbhtes $ige prBpdriial @fta iepresantitivieghesnaceutical
Gelatin inhalation cartridges are filled with a
compprsitificentainiag a eomposid ofdhe WAGItHY- the fol | owi ng
In 92\%%&&% aerlogcgrfggﬁlﬁﬂtricﬁl P use in a nebulizer is prepared by dissolving

0.1 mg of a pharmaceutical-salt of active-compound ira 6.9 Ygddimmntchictigle solution

Pharmaceutjcal salt of active conpound 0.2 Lactose 215,
acidified with citric acid. The mixture is stirred and sonicated until the active salt is

s e R0 SPEORT IR 2l Ao from 30,8 by the
sloprddaftion@fdae@mdi ng with [ actose. The contents of the
cartridges are adm ni stered using a powder inhaler.
Fornmul ati on Exanple | This exanple illustrates the
preparation of a dry p er .t i containing a
30 conpound of the invﬁ S}f&%@é@tgiaﬁ a dry powder
I nhahatdkanpReNhtRtesAhPpaparateudl ady poompofirnurion sontaining a
prepared having a bul k formul ation ratio of
compeynsiif fesiinperdiondereudei s dphalaiiop cagridgest ose of 1:200.

The pesition 1§ i : e e
e ARG BB P BRI i v
théi@ll@wﬂigclin%\k%ﬁieﬁtszloo g of active drug ingredient per

dose. 31 2005/ 030678 PCT/ US2004/ 030833 For mmul ati on
ExamggredigntThi s exanple illustrates the preparation of

a f ermt-ati-on--cont-atAi-ng--a-corpotund
mg/cartridge
Pharmaceutical salt of active compound 0.2
Lactose 25

The pharmaceutical salt of active compound is micronized prior to blending with

lactose. The contents of the cartridges are administered using a powder inhaler.

Formulation Example I

This example illustrates the preparation of a dry powder formulation containing a
compound of the invention for use in a dry powder inhalation device.

A pharmaceutical composition is prepared having a bulk formulation ratio of
micronized pharmaceutical salt to lactose of 1:200. The composition is packed into a dry
powder inhalation device capable of delivering between about 10 pg and about 100 pg of
active drug ingredient per dose.
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of the invention for use in a netered dose inhaler. A
suspensi on containing 5 % pharmaceutical salt of
wa@ewseseconmpound, 0.5 % 5 lecithin, and 0.5 9%CT/US2004/030833
trehal ose is prepared by dispersing 5 g of active
compound as mcronized particles with mean size |ess
than10|n|nacoIIO| t d from 0.5 ¢
of o eRuAER Bratemutbpra RS b Rl BRG) Uilabihe o Touna
of B dnvichtion &8 wké innggme®tedrdoat irlhalefl croni zed to particles
having a nean dianeter less than 1.5 m_ The artd%lsecs
ar e YERROGLONFOBLAEYRE %V@P@Wﬁwﬁsﬂ&% Qf pdtiyg comgoun 7o
g t |S
teoft, 0.5 % B SRIERERRNE by IRPEMES £0r REITEREp A

ml@i‘@ﬂitzad ParfiglefwetBFAHREe 1@s‘s tmdaﬂo ].El\d&ﬂblcﬁmoﬂﬂrsohﬁlenlfmd from
nmet ered dose inhaler. 15 A suspension containing %

0.l e Rk > Seqfechhimesol o0 SHao SaRImDETalshe water. The

s SR BB A BB Rl B e
mehf ﬁfhnﬂe%r%és fhad 1S9l ITHR JartidiBhré [RTDindo Garidters Qﬁﬂhtﬂ'l?bigunzed
di ssolved in 200 nL of denm neralized water. The

1,1sly2 petrafluorveitenspray dried and the resulting materi al
is mcronized to particles having a nean di aneter
|l ess than 1.5 [tin. The particles are |oaded 20 into
cani sters with pressurigggulation Example K
1,1,1,2,3,3,3-heptaf | uoro-n-propane. Biol ogi cal Assays
Th e Thmrqxamptesllumatdsutbe prepamatiomat a fomeutatien containing a compound

har ma ically-ac bl e salts, exhibit biological
VA 19“% dlsﬁF%a %f%t‘? 6B cal treatment. The
ab' A duép&sidh c%ﬁtaﬁﬁﬁ@S’ 9 Bhdrtabiutat QittofacttRZonthotn@ it 6.1 %
receptor as well as its selectivity, agonist potency,

lecéthih is ptﬂpﬂt@dlb& dazpbrsmg A0 gafadiige d@mpﬂmdraétr@@rmmed@ant@éqswth

A-B b or. can be denD str sts
e 2120 6% RO & TG TG0 G R deeda ooy i 200 mL
BT 0 i P
mibAeh as plitties hAWidd Diehb dawts 1ddo didhi lefl uEagll‘ e’ Iﬁlrthﬁcd;l arerloaded

32 WO 2005/ 030678
into canisters with pressurized 1,1,1,2,3,3,3-heptafluoro-n-propane.

Biological Assays

The compounds of this invention, and their pharmaceutically-acceptable salts,
exhibit biological activity and are useful for medical treatment. The ability of a
compound to bind to the B, adrenergic receptor, as well as its selectivity, agonist potency,
and intrinsic activity can be demonstrated using Tests A-B below, or can be demonstrated

using other tests that are known in the art.

Abbreviations
Y%Eff % efficacy
ATCC American Type Culture Collection
BSA Bovine Serum Albumin
cAMP Adenosine 3’:5’-cyclic monophosphate
DMEM Dulbecco’s Modified Eagle’s Medium
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5 10 PCT/ US2004/ 030833 DMSO Di net hyl sul f oxi de EDTA
Et hyl enedi am netetraacetic acid Emax maxi mal efficacy
wOo-BBsMat628 bovi ne serum Ay dycine HEK-293 He@mENS2004/030833
enbryoni c kidney - 293 PBS Phosphate buffered saline
rpmrotations_per mnute Tris .
Tri s( hydr oxymet¥yP) ani n@ﬁ%‘ﬁﬁﬁh@lf%%r ane Preparation
From Cel | s Expi¥ski ng HEtadenedipmypeteipaangft gic
Recept ors HEKE28& deri vetxosilleffi¢as¥s stably expressing
cl oned human RBSor P2 affehbsgheserummcept ors,
respectively, gire growglydandear confluency in DVEM
\g’e th 10% di alhmqalzﬁﬁs Hnldh doiyhiiegRIEE- 993 500 g/ nl
neticin. T [ non | f wi th Versene
1: 5,000 (0.2 %P(I?EEDTA [ %Egﬁ) Ete\l@?felgi?gstage(?l scraper.
Cells were pe%t ed by CI%J%E? Y g? 0 at 1.000 rpm
and cel | pell were ei'th }ydgogcgfng Yﬂ?@%’ﬂ?‘é $a0C80C or
menbranes were prepared i mediately. For preparation,
cel | pell et Mewbranedygppeativadnom Cyﬁs Expyesfing n i
Tris/HCL pH 7.4 @ 4Cp;onf, AdivbiedrgizfREcEptnrs et e Pr ot ease

T A e g e
recgi)ftal?% E{%)?&lv%ly, gt SBRR%W héar cblendth DRMMMSHALZ B8, WSIHd FBS

Itti'ng Dounce gl ass honogeni zer (20 strokes)
in 01 presenceldiss d0qg e IGeneticiasT leare Irménodeydr ks B8eD@ithV egsene
the p et _was washed

] . . ith lysis buff o
11%%%@63&/& WP A PBENtHRE B égﬁl PoppeasCallsovee P@E%GCF Py gatrifugation

DO 3 AR SR8 B ol v

pré&’faﬁﬁdﬁhﬂn%él@ﬂl?drqﬁépamtimh, tdilepeiitetshrae esssspepdesindysisastier (10
eterm ned by the nethod of Bradford (Bradfard :
mMnbisHCEDH Brtd@Hem drertblenef7é omplete Psofgass iﬁhglﬂ%mkﬁélsﬁblets

‘ , . . ¢
ELFTSTIES. 5o, WIS GO yat P TGSy
Biésheaiieil g iladilRepens, INY) and homogenized using a tight-fitting Dounce glass

homogenizer (20 strokes) on ice. The homogenate was centrifuged at 20,000 x g, the
pellet was washed once with lysis buffer by resuspension and centrifugation as above. The
final pellet was resuspended in mgmbrane buffer (75 mM Tris/HCL pH 7.4, 12.5mM
MgCl,, 1 mM EDTA @ 25°C). Protein concentration of the membrane suspension was
determined by the method of Bradford (Bradford MM., Analytical Biochemistry, 1976,

72, 248-54). Membranes were stored frozen in aliquots at -80°C.

Test A

Radioligand Binding Assay on Human
B1 and B, Adrenergic Receptors

Binding assays were performed in 96-well microtiter plates in a total assay volume
of 100 pL with 5 pg membrane protein for membranes containing the human 3,
adrenergic receptor, or 2.5 ug membrane protein for membranes containing the human 3
adrenergic receptor in assay buffer (75 mM Tris/HCI pH 7.4 @ 25°C, 12.5 mM MgCl,,
1 mM EDTA, 0.2% BSA). Saturation binding studies for determination of K; values of
the radioligand were done using [*H]dihydroalprenolol (NET-720, 100 Ci/mmol,
33
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Bi ndi ng assays were perforned in 96-well mcrotiter

plates in a total assay volune of 100 L wth 5 ¢
woreeebiznees protei n for menbranes cont ai ni ng t hePdIs200H7@30833

adrenergic receptor, or 2.5 g nenbrane protein for

menbr anes ¢contai ning the hupan R 1 35 adrenergic .
Pe, F‘b]i"é‘? Clag@aﬁanﬁqsm Wﬁ}ff?ﬁﬂdonﬁ?‘iﬁff‘. gnsgragipg from
: — b NP foPdddimd Ik boor d
Ooéi%%/gi 2gbst u&%g%la (gllrzg}%gs?gyr%‘nﬁonat f’/on o%onK(g%{I/@al ues chon%phoclem ’
wereathine WitherH |dikydzoalpreaolobatrignj13infl diOhiyiferest] qoneendiatibns of

(NET- 720, 100 C /mmol, 33 WO 2005/ 030678 . :
copperndesring FmetzMer 1] W FBMPRYRdS Vo difselyed {9 concentration

‘ _ £ far . : _
£ RPN ol iddtes pRVERTRETIAE B A 305 PIFSE) Wen diluted to
1 niidtie 5OVt Glg+HOS pIn Ki0, wad frem thére caigihudiiised iner assaydnfer. Non-
Wi th [3 H di hydroal prenolol at 1 nMand 10 different
spestfivdunding ias fatenningd e meeseras it 1§ 1V slabelop piprenpiplyfissays

wefd ! T Futh PR Y58 i S GRS EigE pteshpiec oy
rapRMBRatioh Be& GF/BUtIed fver filkerPYhted)(FROkAVIBEScidict (ot Mefen, CT)

and fromthere serially diluted into assay buffer.
prefpaked épe3P4 pelyghylgneimine Eiligepletasivrrae washedibrep figss fadh

f. 1 d 0 '
ficgigon gyl Fanadt B ARERAT ORI ct are iyt WRCh, 1 M Ry
ret{cQmbEfitt 1AaloRstinY. PladRivkré liéd, 301 @MVEMEECciEEHD 18]ud® Scintillation

fiber filter plates (Packard Bi oSci ence Co., Meriden,

fluidiPadierd Bessadned Con MerBin oo ) wehadded endrplates vrirg ceumted in a

o B S P g P B e
Biﬁcﬁn%_ﬂﬁﬁr%ﬁe 43BREA 8y hadliRaclcbMkdiyn altll i SRitWEREGFADhPAS Prism

50 Mcroscint-20"liquid sCintillation fluid
SoftRackrckkgsi(GByihPad Solbware, Mer, Sde PiegoT CAjasingdbiedparteter model
W EE T R TN
biﬂr}@{rﬁ, ?@@eteﬂihed ﬂﬁhpsgfégér{&g of @b g%ﬁ?%nﬁflﬁ‘.l ¥Z 88 ub¥for compounds

near regression anal ysi h the G aphPad Prism
weboddlovaated frankatgerveGiGp vemds Sof thediezaluernd the 18divliPaelsing the

CA i the 3- t del. f - sj
ChigosiBeiep iegHator S het Ve PRl Hs Hachetih peranagaios 1973
22024 008108 s ), i T BB o
KiReVE:(BD! Coniorddd sfahe alsatiotedbndobfated loteater ditdinigee thoB,

val ue of the radioligand using the 20 Cheng-Prusof f o
adrsgergtd reeept@ttbayatyhe Bnafirenangioféceptar,, i.eBKdBnenddft) with selectivity

Phar.macol o 1973, 22, 23, 3099-108). The receptor
greg%ﬁ{%@%ggﬁglgo&ivity was cal cul ated as the ratio of

Ki ((31)/Ki((32). Conmpounds of the invention

dermonstrated greater binding alighe (32 adrenergic

receptor than at the (31 adrenergic receptor, i.e.
Ki ((31) > WHoid82l wAMP BlablgslhievAdsyy oWt €ell Thmes about

100-Heterologously Expressing Human 1 Adrenoceptor, 3, Adrenoceptor,
and f; Adrenoceptor, Respectively.

A HEK-293 cell line stably expressing cloned human f3; adrenergic receptor
(clone H34.1) was grown to about 70%-90% confluency in medium consisting of DMEM
supplemented with 10% FBS and 500 pg/mL Geneticin. A HEK-293 cell line stably

expressing cloned human B,-adrenoceptor (clone H24.14) was grown in the same medium
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25 Test B Whol e-cell cAWP Fl ashpl ate Assays Wth Cell
Li nes Heterol ogously Expressing Human R1

wa\hosnswept or, (2 Adrenoceptor, and R3 Adr enocRL/U82004/030833
Respectively. 30 A HEK-293 cell line stably expressing

| oned human (31 adrenergic receptor _(clqne H34.
to OﬁﬁBW*?Yt'g é.{’é@d‘?l oA aY ﬁ*ﬂ@?@%ﬁl?q‘?dﬁﬂé‘&}agﬁfa&enoceptOf
Sty 0 i1t 9% F :
B P Iy PR YDA TR R, Do p e sHpieEneR N

10%4 FBfehdwith 80Q f@mald Cenetivirpadited te byvmg fiFB Hadsdpe. ViBis dgy bufore the

in the sane nedi um 34 WO 2005/ g3067.8 PgT/ US2004/ 030833
asspy, quifpaes St SWiERheg to hecpine grovdbrmnedia yahaytagfipiotics.

exp ' I : A fGER r

boc HoTeaGol e RpTHERA s O RRRRRSS ot Al hplace
Adsnylpl @yodase ecbtimition AdQYSHREmarith WA BONGNEMBOAS ReckinEImer

.added tq every fifth passage. The d before the
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0 apmand gespepended Hastimation i prestarmed foois C- B %thé)expressmg
N i . rom
thefiftadinoblifiol 18 BUL G 1505 EHEe S 96l iR E Rl (s, and cells
wecomntteted Gell0 suimet 7°08 els edrehysed enfinrl Cogahiratioratof 30,000,
1.000.rpm and. resuspended in stinmulation buffer
4019P§»%91 ﬁ@QOQ @qéiaeﬂp‘grt éilraéreélmpé%rgitﬁa 2-pgygnoceptor- and the f;-

adibidceft SRAERLYells ReBthlil il Cofpctinds HEIEHBERA A cbfientration
of @ mMtin BRSO Gk dilwved & Uadd imf0 v & y-ETiqdh B Oatndofinem dtiere
30, 000, . .40, 000 d 70,000 cells [ [l f th
Sere%ly-dal&#eé%@aﬁﬁaar@?fef he @%TQ\S{H@@ @Heﬁ@ 25%hd 20 M MECL, 1
lnﬁ%ﬁﬁgﬁﬁﬁ%%sgf R ohoul&s &Sle'téstedfiﬁ%%&ts@’%' M-di unds
wer e di ssolved to concentration o] 0 I'n O,

cofide@tatibins lita@Ging @roln DAVLMNLSNS M. Bleyctidok weirt Biclbateddr 10 iih at
there serially diluted into assay buffer (75 nM
379C exd soppedthyadditign2g ¢00 upics-oeld dajeition bufferiblatesTmere geaded,

. B Co nds. wer e test in.the assay. at 1
oA PER L G S ETCR IS o7 A PRGBS LoPoRp i gelgigation
coiivbr (FeaGEd BISScIRES CoN MG RIBACT P Thd Gmidluft Atc AMP braibed per mL
st opped by addition of 100 @ice-cold detection
of prattier wartadeuddgedbased o8 dhedunBEbserved for s wugresrAng e\ MR
stagé:qrﬁr]%[s ﬁgstfl:i‘rrll %9 int tﬂee rrpa%ﬁ%ac LY s Ilngmiaal.tI?ﬁg (\)N%?et analyzed by
nonlinear regression analysis with the GraphPad Prism Software package (GraphPad
Software, Inc., San Diego, CA) using the 3-parameter model for sigmoidal dose-response
(Hill slope =1). Agonist potencies were expressed as pECs values.

Compounds of the invention demonstrated potent activity at the 3, adrenergic
receptor in this assay, as evidenced by pECsg values greater than about 8.5. In addition,
the compounds tested demonstrated selectivity in functional activity at the 3, receptor as
compared with functional activity at the §; and B3 receptors. In particular, compounds of

the invention demonstrated ECso(B1)/ECso(B32) ratios of greater than about 50 and
ECs0(B3)/ECso(B2) ratios of greater than about 600.
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counter (Packard BioSci ence Co., Meriden, CT). The
anount of CcAMP produced per nL of reaction was
w@ adoss@mred based on the counts observed for tPEI/US2004/030833
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pot enci es a I cCaCl es nsi c ac

Adengiel Cydlasreawpoaﬂi@sgmg Syseegeito t3l-4 avel (BN SYBR04, PerkinElmer
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Lifgjr?éen& Sla | %tOWAMGOTQNB@t@EM@@WG%FWHHﬁ' ype
O 01 B VA s o

EDmA in BBE| sdwelfte@r QMR wee pEIIIEPD euntrifugatton dtn,000 rpm and
onpl ete, serumfree medi um q%LHC_ 9 MEDI UM cont ai ni n%
resﬁgpqméghm stisnFpnadicn presvarppdito TRE at a fwal gugentration of 600,000

celg s wle(:)re IuQet 1 aﬁ ag nmg‘n\/c\:grét%%%{ogfﬁég)(){) %A%ﬁ_{égg?m(dtﬁ% assay.

Ccﬁﬂpdﬂlﬁ@@wbﬂ&%@blv’é@w @@d)rfceﬁlt@atﬂm aa0 riﬁ\ﬂ;ﬂlhé@ﬂmgﬁhﬁfe@ areM
International, Camarill o, CAMP assays we

Glméi(ﬁlmfﬁé@ With $0% WSM%@%@VM lomphin HSAG Gli‘r@CI pH 3.0, and

tcfp FiesBe TR ol SBHETE et Al PRt Gl mM
MQGJE 1 mBosDany, oMY} Bsagcor di ng to the manuf acturers
Instructions. 15 On the day of the assay, cells were

ri neanpgunds was tested indhe pspas el diHgren edncermtiomnTAgRE from

t Cel |
103t 30 BE SES)respopet v fiiaanefdlie Bésensg of 40w
Isophbterthal ROt (}V@fe 1H&?d%@erd"f§fjl(§ {5211133 Zt@ Rt ﬁdfstdibﬁéd by addition of
concentration of 600 . I's were used

10aful a:efqoﬁthﬂetmmnénffmaﬁ’ﬂa:ies wére 3@,1&0 (i)ncmbhﬂed oﬁelvmglht ait A°E ed

countegl ¥he next morning in a topcount scintillation counter (Packard BioScience Co.,

Meriden, CT). The amount of cAMP produced per mL of reaction was calculated based
on the counts observed for samples and cAMP standards, as described in the
manufacturer’s user manual. Data were analyzed by nonlinear regression analysis with the
GraphPad Prism Software package (GraphPad Software, Inc., San Diego, CA) using the
4-parameter model for sigmoidal dose-response with variable slope. Compounds of the

invention tested in this assay demonstrated pECsg values greater than about 8.
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Compounds were dissolved to a concentration of 10 nM

in dissolving buffer (25 MM 20 Ay-HCO pH 3.0 with 50%
worBop3osrhen diluted to 1 mMin 50 mM d y- HC1L PEI/BSI04/030833

and fromthere serially diluted into assay buffer (75
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pEC50 val ues greater than about 8. 36 WD 2005/ 030678
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relative to isoproterenol e conpounds tested

10 deinuteskpesuetitoacbolizefl vaptardoreinjdctian (WEdi),: guiBea pigs Fewt exposed to
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t.hat aer osol Itan ously. delivered to. 6.
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nut e xposure to nebulized water for injectron
cofnpiling prgand @astpielslization vexglvsetihe dilled nebulizer.

The bronchoprotective effects of compounds administered via inhalation were

evaluated using whole body plethysmography at 1.5, 24, 48 and 72 hours post-dose.
Forty-five minutes prior to the start of the pulmonary evaluation, each guinea pig was
anesthetized with an intramuscular injection of ketamine (43.75 mg/kg),

xylazine (3.50 mg/kg) and acepromazine (1.05 mg/kg). After the surgical site was shaved
and cleaned with 70% alcohol, a 2-5 cm midline incision of the ventral aspect of the neck
was made. Then, the jugular vein was isolated and cannulated with a saline-filled
polyethylene catheter (PE-50, Becton Dickinson, Sparks, MD) to allow for intravenous

infusions of a 0.1 mg/mL solution of acetylcholine (Ach), (Sigma-Aldrich, St. Louis, MO)
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an aerosol of test conpound or vehicle (WI). These
aerosols were generated from aqueous sol utions using
w@arooserar Nebul i zer Set (Mddel 22F51, PARI  PCT/US2004/030833
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WO 2005/ 030678 PCT/ US2004/ 030833 in saline.

03t-r()a9hddcm1&§z(1fmenordphsssmcamijwﬁhmethamjlgcannul at ed WI t h a

0. I:I-L_-%G 1 é&]eg]:rln Z)ar gegallgcg fqg‘i éé'silsézis%lst chij tlon was in1t1ated
ol | 1L dd
RE T S A

of plﬂmlhfysva&leaastmmg t&l[srmdglamdnam,tadsthe dxpefrimenéal arvtogl and data
respongded to chin Its paw 5 or, i.f.the

collecligpy 16¢ gl @ mé}gg@%%ﬁla}e BRbroue vt i afstmoerash

wi @ht)fb%thcxﬁ&@'ﬁ]le%gﬁr O 97 W 8¢ b PR GleQrank IR e A B Y Rke g g this
pl aced into a plethysnograph (#PLY3114, Buxco
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L gaséﬂr{_la\}éﬁieg Uefe Pebtbd R 9 RlRtdsORS YW HiPEmE #RDRRhea pigs

Series
were challenged with Ach. Ach was infused intravenously for 1 minute from a syringe

pump (sp210iw, World Precision Instruments, Inc., Sarasota, FL) at the following doses
and prescribed times from the start of the experiment: 1.9 pg/minute at 5 minutes,

3.8 pg/minute at 10 minutes, 7.5 pg/minute at 15 minutes, 15.0 pg/minute at 20 minutes,
30 pg/minute at 25 minutes and 60 pg/minute at 30 minutes. If resistance or compliance

had not returned to baseline values at 3 minutes following each Ach dose, the guinea pig’s
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Rudol ph, Kansas City, MJ to ensure that the | ower
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W@ 206880678 om hyperventil ation. 15 Once it was PCT/US2004/030833
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lungg wggee pflated Sgimeowitht mPlophair fem s HEBhalibratipa syEigan &ecorded
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Starting this programinitiated the experinental .
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COrRpisckididnh, By integrating this signal over tinme, a
nmeasurenent of flow was cal cul ated for each breath.
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pC, PP in PRBAINEAN LGS Y8EE JBaby. ected for 5 minutes,

he gui hea’pig were chall enged with
Ach. Ach was infused intravgaggglygég(rzﬂﬁ_ml)jute froma

syringe punpPDspaddegyloglht ruments,
Inc., Sarasota, FL) at- the foll owng doses 30 and
pres@llded times fromthe start of the experiment: 1.9
g/mnute at 5 mnutes, 3.8 g/mnute at 10 mnutes, 7.5
g/ m(qut Secahd fidlasi Adkt @siceritfation ¢damcenitatioapreeéding Q) es,
30 g/mnute at 25 mnutes and 60 g/mnute at 30 )
m néhestinglfconegsitration b Aok (covppitiating tesuliag ip o £2-fokk nengasy n
0 baseljne values at 3 mnutes follow ng each Ach

pu 1Y §eRiStages pig's 38 WD 2005/ 030678
PCT/US: 041.03 83%¥I ungs were inflated 3 tines with 4
L &0_ PHPORA*E nL calibration syringe. Recorded

pul rpoDRN: ters included respiration frequency
(br g?ﬁ%ﬁ’nﬁ%t e ,@1coml iance (nli/cm H20 and

pul QY RaR Vﬂﬁ@hﬁéremzce (cm H20/ nlL per second) (Gles et
al., "1971). Once the pul nonary function nmeasurenents

wer Statstipd] ahdgsiabvf thicnataev Bpeabrnéd ssipg @ OneoVay Andlpss of
[ fromthe plethy and

ui nea_pi S renove nogr aph
Vedguerilipugd yposct%zwég WK PeRg aﬁ.onﬁqﬁr@naﬁlaﬁ%? et ppg;value <0.05

wa‘é‘@l)%ﬂdég?dg llf]?%i[ as the anobunt of Ach needed to cause
a oubl'i ng of the baseline pul nonary resistance, was

cal Odsetresponssi dugvds veerpfittebwith y fourgmirahetaclegistad expmtion using
O eiehe amLhe, 1 0w and. Lhe S LEsSSI & OUeTs 2 an9% iy
Y = Min + (Max-Min)/(1 + 10"((log EDs¢-X)* Hillslope)),
where X is the logarithm of dose, Y is the response (PD;), and Y starts at Min and
approaches asymptotically to Max with a sigmoidal shape.
Representative compounds of the invention were found to have significant
bronchoprotective activity at time points beyond 24 hours post-dose.
The following synthetic examples are offered to illustrate the invention, and are

not to be construed in any way as limiting the scope of the invention.
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10 using the follow ng equation. This was derived from
the equation used to calculate PC20 values in the
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the invention, and are not to be construed in_any way
methwd| (BRMS) mgth hiBerkindplanes instrimeninPEN CIFK ABD 1 FEX).

2005/ 030678 PCT/ US2004/ 030833 Exanpl es Ceneral:

Unl ess noted ot herw se, reagents,.starting materi al

and ES@mpe S yieR i S (252021 QR -2 6-23p h iy Rith y 18 fno)-

for pREN TRy 1286 - hidar etﬁ1§1)-S-BWO‘%y-lWhuinl)linh-oqe

a. Preparation of [2-(4-nitrophenyl)ethyl]carbamic acid tert-butyl ester

Di-tert-butyl dicarbonate (20 g, 92 mmol) was suspended in saturated sodium
hydrogen carbonate (200 mL) and cooled to 0°C. Dioxane (10 mL) was added. A
solution of 2-(4-nitrophenyl)ethylamine hydrochloride (20 g, 99 mmol) was prepared in
water (150 mL) and added dropwise. During the addition crystallization appeared to
occur. After addition was complete the mixture was stirred at 0 °C for a further 15
minutes, then at room temperature for 16 hours. The product was collected by filtration

and washed with 500mL water, it was air dried.

b. Preparation of [2-(4-aminophenyl)ethyl]carbamic acid fer¢-butyl ester

To the partially dried cake of the previous step was added palladium on carbon
(2 g, 10% Pd) followed by methanol (250 mL, under nitrogen). The atmosphere was
replaced with hydrogen and the mixture stirred at atmospheric pressure for 24 hours. The
palladium residue was removed by filtration and the solvent removed under reduced
pressure. The title intermediate was obtained as an off-white solid (20 g, 85 mmol, 93%

over two steps).
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Baker (Phillipsburg, NJ), and Honeywel | Burdick and
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C.f f h
s b RSAPhRtHE Fhe dtploMbb R o PSR
sodﬂﬂnt JuBhicQRd ePdpdraes et yidst bibial e tYVQsIlﬁfermbdlamw@mrg, 2.6
dried. 25 b. Preparation of

mrpol) ¢t wiamirsedphichopk fusthiey biréfieabiami ¢ aci d tent - but yl
ester To the partl ally dried cake of the previous step
e. %@paﬁﬁﬂedf (l'[RaIZ\Pze[ng(ﬁmnuno%thylhﬂnnylﬂ-l @enﬂ&%ﬂﬁ&j) 2fbihimged
y nmet hano 5 under nitrogen The
was Thp@mda@gaw ?t%ﬁyt%ﬁlé SREITRE 36400 G Frrdedin
e PR RE] Lol BREHE R Ol ol e R AR BT D). The
miken®weasrefloget for & dmnm:hrﬂ(bop}edS@ rooen tefperatire! dethanol (30 mL) was

internedi ate was obt ned as an solid.(2

adgesl adghe mydyre eygRerategdo divags) M a%(%@ W@@B%%Ig 0ael; and
th bt AS i B RUIG AhcRlote wag yacd avithout yrther,
pusifitgieanyl - net hyl carbamic acid tert-butyl ester

[ 2- (4- Ami nophenyl )ethyl Jcarbanmi c acid tert-butyl

f. BepAGfidn & 5-dRY- 200014 (RY-L Bhrih@Dtphenylethylamino)phenyl]ethylamino}-1-
(tert-butyldimethylsilanyloxy)ethyl)-8-benzyloxy-1H-quinolin-2-one

Under nitrogen the crude product of the previous step (330 mg, 1.3 mmol),
8-benzyloxy-5-[(R)-2-bromo-1-(tert-butyldimethylsilanyloxy)ethyl]-1H-quinolin-2-one
(490 mg, 1.0 mmol), sodium iodide (150 mg, 1.0 mmol) and sodium hydrogen carbonate
(250 mg, 3.0 mmol) were treated with dimethyl sulfoxide (2.5 mL) and heated to 140 °C
for 15 minutes. The mixture was cooled to room temperature and partitioned between

water and ethyl acetate. The organics were washed with saturated sodium chloride, dried
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but oxycar bori yl am no) phenyl acetic acid (920 ny, 3.7

mmol ) and 1- hydr oxybenzotriazole 5 (600 ng, 4.4 mmol)
wawe00s/08licss ol ved in N, N-di met hyl formanm de (10 neQT/UsZHE4/030833

ni trogen and cooled to OC.

ov R BEH R DGO Aol TR A BREGARS Phgverse
phd¥ HP1 I Caii ikl 1%8 bg}yq%ﬁllfz‘ﬁﬁon}% S OH8 Rt ihiBRe e LOR

tenperature m xture was partitioned
trifbetoueetatenatter and ethyl acetate, and the organics
washed with 0.5 Mcitric acid, saturated sodi um
g. I phrogsners-ganat @- [&W@Rﬂ-@-aﬁﬁﬁ&ﬂ%@ﬂyl&ﬁﬁhﬂ@cg e@yi]eylamino}-1-
]ﬂﬁéibgﬂﬁfgqg e 8- hepiiineslopyer sodlun1suF¢ate and

evanra ed to dr ness The title internedi ate was use
beproduettaighe mvmﬂaﬂ giap mon disselvedindpizahaliadwran (1.5 mL) and |

R B R e e

partitiss&d Bedlednn Misohiua! WRsad end dfdyl dabthte. AM organics were dried

trifluoroacetic acid was added (10 nL). The m xture

ovengshydrons sedivip ul Stearbenapetated to Hmesssiogivedhe Hitls intermediate (42

e SRR RS R T < S

T .
b b &AL S (g ?g&gﬁéﬁfg}%ﬁpp&ﬁqﬁm@o Wiep g ino} -1
hwméethﬁ%rhi@mxatle’faemel -0 6 ol ) that was used

f
(R TRB P ph Rkt BE} ek atn (2 ) RERURLIRRL Bl dicjorgmothane
(1 ﬁiLf)@n@@orBh@nélﬂ«btﬁiﬁ ® m(iliﬁtdldlﬂorbﬂﬁt}ﬁhﬁwoo yd.) stas pdde@O QA fer 15
ng, 2.6 mmol) was dissolved in tetrahydrofuran (7 ni)
minwtds, wasert(2 anliand aprieritrde (F0Panlnywers addqd@@délm@lchb@rqnlethane
uxed f

rerp ey aer LIRS RBF AARSP npaanrs: miEded pAR R ECe
HPLRCard ¥614c8 28 U RTR A eta® AltWYasSphiltibANGE NMR (BROMHz,

was agai n added, and the m xture evaporated to

DM Qrviak <L.0.4Te s 2H)| 8.2i(h srlFBdS.atler 3. s b 6L Wik, ol 2Hz), 7.2-7.4

om0 € PEY e} 6 S s S KRR v A a5y BikgP 2212

5. 3]@} hyi@nJEn@}Hz} 4.3 (m, 1H), 3.4 (dd, 1H, J=7.1, 13 9Hz), 3.3 (dd, 1H, J=6.5,
ert- butyldlnethyIS|Ianonxy et yI) benzyloxy

AN TR I I L R TR W N
revious step (330 ng, 1.3 mmol),
fOLgdbAéR A7l oxy-5-[ (R) - 2- bromp- |
-(tert-butyl di net hyl sil anyl oxy) et hyl ] -1H qui nol i n-2-o0on
e 30 (490 ng, 1.0 mml), sodiumiodide (150 ng, 1.0
nmo [Bxaspde 2o8nthesis/of ¥dE1{(R)a2-{ioik{(@)2280inee2-pBemylrmol )
wer ethylsainsdp vénlyl ethybahing} - 1shy droxyabyl)-2-ydrbxy pireayl]-
heatfgnidgide40 C for 15 mnutes. The m xture was
cooled to roomtenperature and partitioned between

2. Pepamtiano K 5Y(R)a 2.54-&R) Pemion Gaphenyletimtzainapheuy I t h

ctiaflathiabed -@albutyl dimkibkistenyleby)etlyd-2 -0y P 00phedfl FdAnamide
PC-”ULIJl%lZerO glﬁloggnogrsu%e (R)-N?-[4-(2-aminoethyl)phenyl]-1-phenylethane-1,2-
diamine (Example 1, step €) (320 mg, 1.3 mmol), N-[2-benzyloxy-5-((R)-2-bromo-1-(tert-
butyldimethylsilanyloxy)ethyl)phenyl]formamide (450 mg, 1.0 mmol), sodium iodide
(150 mg, 1.0 mmol) and potassium carbonate (550 mg, 4.0 mmol) were treated with
dimethyl sulfoxide (2.5 mL) and heated to 140 °C for 15 minutes. The mixture was
cooled to room temperature and partitioned between water and ethyl acetate. The
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over sodium sul fate and evaporated to dryness. The
product was purified by reverse- phase HPLC and

w0 s@based by | yophilization to give the title PCT/US2004/030833
i nternedi ate as its trifluoroacetate salt. g.
Preparation

orgapuicy wytezﬂqsm mtb ertyrapedeseriven ohlprde drisd RyFrapfivg) SrifRamd

evaﬁg%ﬁglitgg?)&x}efs)l gﬁ%g r(})gt; at)r(a}e pflgl-f 8% be Loverse é)hg%eeHPLC and isolated by
Iyoptiitigatizin tofgivelte fifl€ititertdiaitesss ivasldbesattatedali. n
tetrahydrofuran (1.5 nL) and treated with
b. HrbpRAthvH Ve Ry 20pdraof Ry a0 Ibenylbthyfalind)phdiglir s .
{4 sodi um
e@%nﬂh&} ghgdxgﬁzeﬂﬁglfﬁ ABEHHBEH B RRartidd

roxid acetate The organi cs were dried
ov ethamqrylmtmmequdvmm sen Was dissolvedendgshadiedirey (2.0 mL) and

dr i ve ft. tle i 42 10
e B ey Sdie BB e (A0 HER R datit  he iture was
e&:e'ﬁé f h ide and ethyl acetat Th anics were dried
pa@ﬁ% ?621 ][N SE’?1“§“ QI a%ﬂ neoanZ ep l}er?gle gtehyl gr(r)trgno) phenyl ]
ov@tahlﬁchnmm}huh& sulfate and evaporated to dryness to give the title mtermediate
oxy hyI dro |noI|n 2-one The crude
65§Pgu ‘#Egﬁ?%QWHﬁé ?@%”hg) was dlssolved |n
d|chloronethane nd boron trichloride (1

c. Symtheisisiof O BréRhar [4z( 3_}1%2'31}%@@“ Vigmpgio)ghen Ylft@hylammo}
hhwhnxﬁﬂﬂwkﬁhW¢QEMﬁ¢®ﬂEWMM%m@@on|tr|Ie (500 L) were

A e o

€ corrpou was " p

(10r BVRT, 3 & 1it) @ Ethakd Pl End ) dvas 20d &t @dllepBitiogen,. The suspensmn was
trifluoroacetate salt by | yophilizati on.

stirt@DuEpLously DD ydlogen (ﬁtnpomheng pregﬂ)re) for 23 pgtgrss Thg pﬁtalyst was

rer%c%e,d(by fﬂﬁ‘%tbon% té%sc%&%n a]égi gécgavgch(%% ﬁﬁ;d grgﬂ%tfh éi(\mi ,Water.

Thd fifl Iﬁtvéa( ﬁﬂehtb Jekseditaye HROCnd ith cd 1sH
o8 7e%§>ou4 S %43%13%61H b 71 e as1

trifBicgogogtite spi, byjyﬁ@htﬂlzatlm QH—EMR B0gMin I{Mﬁbﬂd) 1(206&2}@ 9.5

(s, 4D, B8 sToED), éj% @a%gjﬁTﬁ@S%7W9% 17 428 %), 6.9 (d, 2H,

J—g\bﬁéy, 6(Rd 21 AR 6[A@( (1R) F=8- a{E)naszd B T8, 2215) 60(m 1H), 5.6 (m,
et hyl am no} phen | ] et hyl am no

droxyet h dr ox
iyl 1HD), A GrarHEDE2 03 (At étar%@zo%(m;z ,J 5 %M)FHZ drox.
CZ@%@?%&%Z%O%E4QQ3? phenyl et hyl am no) phenyl ]-

-1-(tent-butyl di met hyl sil anyl oxy)ethyl)-2-b
enzyl oxyphenyl ] formam de Under nitrogen, crude
( R) Exanjple 3 2AKeinasize Sy thetie o5 (R)-2o ey (B)-R-amaing-2>phenyl-
di amm&amﬁomﬂmngl]éthykztmmoe-)l I{y3R0xyefhyl}- 831ydmky-;lH-qumolm-2-
N- [ dnbenzyl oxy-5- ((R) - 2-broi no-1-(teyt-
but yl di net hyl si | anyl oxy) et hyl ) phenyl ] f or mani de (450
a. Prgparation of@)-2;[ 4i®dmunwd@ﬁhﬂ@mﬂ@msm%ﬁgﬂwmﬂgmﬁwﬂI) and

o 70 oA R Rt Bea S PR IaER 407150

mnﬁﬁphééytmtﬁwtlﬁﬁe aAd80 FIX6AUX, & dWasthyl-3,4,5,6-tetrahydro-
2(1H)pyrimidinone (DMPU). The reaction flask was fitted with an overhead stirrer and a
thermometer. The reaction flask was purged with nitrogen and placed in a cold water
bath. The reaction mixture was charged with 165 mL (165 mmol) of 1.0 M sodium
bis(trimethylsilyl)amide in tetrahydrofuran (the temperature remained below 30°C). The

43



10

15

20

25

30

cooled to roomtenperature and partitioned between

wat er and ethyl acetate. The 42 WD 2005/ 030678
weERANs8BO4/ 030833 organi cs were washed w t h sSeECT/DS1084030833

sodi um chl ori de, dried over sodiumsulfate and

orated to_dryness. The product was purifi
sodiiip %E“ S e s oy B e %gﬁ oS REBHP P vighoysstiing

Thé ke?é@tl&gﬁuiﬂntel Wad AbRATEY iﬁ(? gﬁl? g §t§1telhb bk PPEE! BEmmol) was

reparati on of

added- [I&xe(rétR)ofﬁdcatrbmefancﬁhﬁﬂllydiaiﬂmyinwn amémlb@ﬁlwd beldw —10 °C. The
et hyl am no -1- hydroxyet hyl)-2-b enzyl ox r]e(I ]
fea%?lh‘é(ﬁﬁ al@wﬂéommdeﬁooﬁ wmnéﬁwn@% afferd E giition of (S)-styrene

oLy WRESY PRk S8 e g 80 bR LS5 was

qué}féﬁécﬁby Zﬂ“ﬂ)@\?&ﬁ@@@dﬁftﬁ)n\/@% nivhick.| TREELaBEI R8RS WHsSRE feied to a
hydroxi de and ethyl acetate. The organics were dried

Semwéwyénm&ﬂr@hﬂéeds\mﬂh LeR wdl iserrepd ndectate apd maskead with 90 mL

safR g S e BR[O Vi-Cup P e s witha

miziRd SR rﬁLQ&até‘ﬂ'd-n@*)() ) sdurated aqueous. sodlum chloride and finally with
18(3_,2 [ 4- ((R)-2-am no- 2- phenyl et hyl am no) phenyl ] et hyl am n

}nL s:@rlhyf@d @my@tuh y¢c)1um£h$nmdg XY bh ergahic laysr measricdeceTyatad under

vadhi pTiR Seithmi ah R o eptrt So et o Sngior CloeRL ficps end

theﬁ%dﬁ%e@qg eRpHIPRS1 (500 {rﬂaﬁ aRd heaTéHstosxm;ewah Qfrri@S Chacentrated
stirred V|gorousl unde ydrogen (at nospheri c

hygroeldene agid (f m23 3217)1111;111;)1) Wateaddad avgrswowaigiutes e Fhe exixthye was

il atl andthes ut i aci difjed th aceti.c i d
a”%‘ﬁ%‘f J it @’i‘ d%ﬁlére ity Qﬁ ﬁ%%l?ﬂﬁ&lp%é@d prodict was
isoRkéd Ey ﬁ’H*raEMn bRy FadRd %ﬁﬁ@oﬂiﬂ)&o@% is%ﬁl@t@et@% e product was

trifluoroacetate salt by I'yophilization.

dri¢B ey acuDBe et @)50 °Cow ey Isath fid)1, h Sadsthel d1ssdliv‘bd, inR05nL lyrater
antrafoiripd(ina sepgraloiy B, Somrombacdie eliant) ol higaneons
: i . 400 d; T
SO(%{rInﬁi hif%o?(lc(sefj%o %{rﬂn,, 4@)(]? Eﬁ:‘,ﬁgg .)Ngr%arhﬁiegl_. H)T,hg %pﬁtllaz@n‘y%?égezl Wgs gf}a:l)’cen
and the plhbdes s@paBated. 7Thewrg2i® layer was Wh&ﬂd&]oncabvﬂti 4D L saturated NaCl
ON403: 435.2; f 453Ex 3: Al t

anf@ﬁﬁ? Qi gagpesium spfat §u?g 1ds (wefe o0 i ona }pﬂq’r@%t%%e
co&(«:ﬁefété&“ *PH% RIR Y ila§ gt ?égbﬂé&ltr&feﬁﬂ&&;@ﬁ%n'% 5t SRS

y- 1Hqui nol I n- one a. Preparation
1nt¢rﬁjed%te{&a(anh(’MfibgtSlehhphdﬁ%)am noj - 1- phenyl et hanol
To a 1000 nL 3-neck flask was added 20 g (147 mmol ) of

b. PrepAratidn S0P {Ffﬁaﬁﬁlmy&ﬁxﬂa%lﬁﬁylﬁih Rimino)phenyl]-
eﬂhl_y)*ﬁipnﬁjihmﬁllr(}’ér #13mbth Eﬂ&lﬁﬁbﬁ@é&hﬁ 101 AL i Re2-one

reacCtion I ask was fi ted w th an over head
st | Dinéf:r rifrdges, (S)-2-[4-(2-aminoethyl)-phenylamino]-1-phenylethanol (1.7 g,

6.6 mmol) and 8-benzyloxy-5-[(R)-2-bromo-1-(tert-butyldimethylsilanyloxy)ethyl]-1H-

quinolin-2-one (1.5 g, 3.1 mmol) were treated with dimethyl sulfoxide (4.0 mL) and
heated to 120 °C for 40 minutes. The mixture was cooled slowly to room temperature and
partitioned between water and ethyl acetate (after removal of some insoluble gummy
residue by decantation). The organics were washed with 0.9 M sodium acetate/acetic
acid, saturated sodium hydrogen carbonate and saturated sodium chloride, dried over
sodium sulfate and evaporated to dryness. The title intermediate was used without

further purification.
44



10

15

20

25

30

thernmometer. The reaction flask was purged with
nitrogen and placed in a cold water bath. The
WO e@soswm m xture was charged with 165 nlL ( 165PemDE3004/630833
1.0 Msodium bis(trinethylsilyl)amde in
tetrahydrofuran (the tenperature remined bel ow

c. Prméiramn\p@S’z(OE)SZ{{ZQQK@)F&iﬂldj&@ﬂ@@ﬁﬂ@%@@%@ﬁhmﬂ]ethyla)man} 1-
(tbxtst(utyldmﬁtﬁﬂhhnylpky)athyﬂ$ -baizyloxyrl Hrasinald@ebnien one

porbg(ge(gln\gaogea tIh% ush(igt%ég)rieg s étﬁg%%()s( | ge [ 1@1@)&%% éﬁssolved
in (9l (S5 dnd Haged 3@ &;Iﬁhea%hbpmﬂmﬁqum D)} 1.8éhmol)

to rra|nta|n a errperature bel ow -10 The Treaction
and\B8-didzbiniapdo 504 Ofandect b-eRO(226 wiLy hiSrmms])niTie nestuas wes refluxed

o ik Bl B S FEBRAR 2"
d t
ol RIS IR0 T 00 Bl R T e

(11ByInel75 hinbtvage Wided 2h@Ghathixnge psfxetl facetfuather Rhelirs, then
washed with 90 nL saturated aqueous sodi um chl ori de.

cocfmbtoaﬁgtaﬁﬁ:mpﬁaw Tleesmizdierh ks PRATHGIONeq hetyeop ﬁtiiylaacetate and
90 nL
walf THE Srehtiod Ral e s Mycbhoed BefisE beclic QU Ot

sodRtH BQED g SO Er B RN b datlfated Bli@h SR ride] c&j/@lrov\bﬁ&dlum sulfate and
concentrat ed under vacuum The residue was tw c

evapetataicierdrynesed The @mdusb\msapmf@d by rexerserhsse H,Pé,ﬁlsgnddq}ggated by
lyoi?gl fidat] ot Sgi\?e t:llxg 1H8 hty e@g:%? 1? tgh%ﬁ%&?%% gl?l(f(;i%g{é dto

2 ed qv nu e
d. éﬁek%fé‘il@ S R Gl Rb 2 aglpq% t}pimp@ﬁﬂe‘ﬁmmno} 1-

hydioxyethy)-Srbenaylpxy-FHequiadisr Pt ed pr oduct was 15

| solrgt gchﬂa& Jrithd %1%{111099 st@r?gl wasvwl d&w&m& [ QRANRbAARE

i sopropyl acetate. I ed under” vacuum
(2.0%4") add H@ated \!Orﬁﬂletﬁeﬁhglahmﬁ@fnhizdfbfmbﬂdé (00 pd.t)isml&daﬂlrs rnThe
80 nL water and transferred to a separatory funn

mixEEpwesRAtidened betveead Iﬁ@y lamdlywxweaalﬁié‘éf@é <@iai & ¢ organics
wellY gls % V%? 2 é‘rﬁxcﬂ% soéig (, A2ade; dr?ﬁ%s ?ﬁ%‘% HMftde

unne as S Separate

1ntélhﬂaﬂfut@(5|0&u§)r wihith W\@Sﬂe@lw@thmﬁ fuithdr pificaiorsat ur at ed
20 and dried over magnesium sulfate. The solids

&ngJflse&k)e@L @nd-(the2- Eu‘nh{ot Fgﬁwﬁ% %&?gﬁ)zfgiﬁfelﬂgfﬁylaﬁﬂﬁo} -1-

h&?’% &gédtﬁ%']ﬁgst%}ldﬁglﬁgtﬁg&%gg | (gt%e as an oil (14.7 g, 59

nmolTp aékﬁﬂ(c}“ure bf tldérmpducabf the pofvious step (50 mg) and palladlum on carbon
(1q4,5> {mgxlgi 1detdndr DY XY i D et (5003 T 204 BRENY
(5 00(]:}1 %ﬁte}ﬂglgh g@g E?ﬁééd l’lgg%l}l%gﬁ]lgéljwd}o g%n ?ﬁ%&gl&ﬁx plre!’s'sure)
for(23) ho%:sL %&@ua&u BQt@betydl)) i) eny V\@Zmd;ilﬁ]:thiz}f@hmylﬂe(]fmm@bvere

1.7 g, 6.6 rnol)
adérdtﬁ@ﬁzb@ wpe@qn(au}teéfbrr ofwpher 24 ]@HFS b TR PR (¥R NP YRd\PY

ﬁlt{ra&féé%agg h% 11[1}]X]fl(1];rie rr“gi%hy el F“%%%H er %%1?089 l%rj%s&e Rl 21t1¥‘@51ﬁpound

was purified by reverse-phase HPLC and isolated as its trifluoroacetate salt by

lyophilization.
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heated to 120 C for 40 m nutes. The m xture was cool ed
slowy to roomtenperature and partitioned between
wowiosn3@mml et hyl acetate (after renoval of SoMBCT/US2004/030833
i nsol ubl e gumry 30 residue by decantation). The
organi cs were washed with 0.9 M sodi umacetate/acetjic
aci Bxampled:Aliernative synthesy ol S<ePb il & (@3- amino-2-phenyl-
sat efhylamineyplienyl] ethiybamigio}-1dryideaxystley])-2 dvydirowphenyht e
andfewapuoidat ed to dryness. The title internmedi ate was
used without further purification. 44 WD 2005/ 030678
a. PeTIrUSIOTA S (@S- £ [PHEpbagiost 2gphenylethylaminojphenyl]-

eﬁtyg(rm)m pl{(ert- uuty(dﬂ)letnyladm@@)thﬁh%b@mmwﬁ@lmﬂ}m ifle
e

(1 of BBt Ry e peRy Ry g BRI egely
(Bt DOl G lar NS 0115 @GNS (huyl-

previ ous step M%EL mmol ) was di ssol ved in
dlm@hylammmﬁ phen ymaawd@ £?eﬁ€e%|2mmhl) potassium carbonate

@. g & E@mé%oggl Cye fl%[l%l%ﬁl 1‘%]6‘(3 gl(g L‘;Vene )%é} treatgd gﬁﬁ dnp(fthyl

sulfREdd At M anBBeat&T toUMedC 5012 &@t&o ke rhit@ite 6@9t@ded @ room
roomtenperature for 16 hours. Additi onal

termapﬁ@ﬁmng pepiiongd betwear wates and 50% ety mﬁ’gaty/ls@mppyl acetate (after
bi 5.4, d
e L

withOxidtsr, 010NERodiEaPAREhtd/fockio Al fiieleakodiem hideodeh Xtbbeate and
was partitioned between et hyI acetate and 10 water.

satl]l:wéedmog?lm eljorigs, drigd evergodiuirhsudfate andsyapqrated to dryness The title
t d hyd
ARl U .
T d
aeios o ao RO e R bR G
qﬂysé@;mnp}zldfqréhwrylfh@ﬁhédszlwa-yl@m¢tby10ﬂtl2§pﬁﬂamh§nﬂif0m§mde

o RARSEALR APkl bR ey TioBp L B

dls'sblhydl anfesydiofukh (9 mL) and treated W1th dlphenylphophoryl azide (610 pL,
hydr oxyet hyl ) - 8- benzyl oxy- 1H qui nol i n- 2-one The

2. iiomm@cetnddﬁ ﬂmames@m[édsolgmbs Teaeg 449 }LLV\%tg ngnglolhemixtyre was

re BT 5 Rois Aelcholinay tosll RalpeFBbE o 14 Bors hgina
dlp_[lréﬁylpmﬁ%iﬂyl @z\08$3 (BaﬁItJ 11t4 giesd) HRt MeAhzbidydaed 410ﬂ‘undec 7-ene

droxi'de "and ethyl acetate.” The organics were dried
2 m/pﬂn lahhyahl pwsresddediandsthb hrek erarefluradfoo  &omitkr Bdours, then

dr ness to give the title 20 internedi ate ,
Ol EhroRes CBeet it ¢ RBR TGRS YRy PoBIAGTR DEPTES ety Retate and

Wagéf ( ;lg;é%lég%f%fs vvfr V(VI?'{ he% vsg}]ﬁ % % S0 1umya]ceta e/a]cgtrlﬁ %Ccl) psatélﬁai‘/celzc}
sodiainiyidesgen eilrbﬂ:nate and saturated sodlum chloride, dned over sodium sulfate and

hydr oxyet hyl ) - 8- hydr.oxy- 1H lin-2-one T ture
evaom%%mﬁwét B e, Al LR L2 SIS Tl 5
lycﬁ)fﬂ z%ﬁbﬁ‘f@ rtRl%Qnte %ﬁt? g%gg'%ﬂﬁg%oc? ﬁ?ijO Magler

trogen, OTOﬂEt ane ano

c. Preparation of N—[S-((R)-Z- {2-[4-((R)-2-azido-2-phenylethylamino)phenyl]-
ethylamino}-1-hydroxyethyl)-2-benzyloxyphenyl]formamide

The product of the previous step (130 mg) was dissolved in tetrahydrofuran
(2.0 mL) and treated with triethylamine-trihydrofluoride (200 uL) for 23 hours. The
mixture was partitioned between 1 N sodium hydroxide and ethyl acetate. The organics
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25 (500 L). The suspension was stirred vigorously

under hydrogen (atnospheric pressure) for 23 hours.
w@dasvswmal catal yst (10 ng) and N, N-di net hyl f pCTrES1006030833

(1 m.) were added and the suspension stirred for a

further 24 hours. The cataly

| yst d by . .
werki e QY PTGHITAHENS 1RSI AVUHE 2 PO KaYTEes (afis the title
intéh%%ﬁ%?e(b@@%gw‘; délso Pﬁﬁnﬁ&%npw' fied by

rever se- S Its

l uo{é% % 2—?-/ e%ﬁﬁéﬁ%o?@%ﬂﬁ? ethglamino}-
¥)grh ’@P BUAY_ ((R) - 2- ami no- 2- phenyl -

et h'ﬂ) @@ﬁlﬁﬁ}@mﬁé‘ I}Oduct of the rev1ous step (90 mg) and palladium on carbon
et hyl am no} - 1- hy roxyet yl 5) éx l
(10f/0P dpeli3i rdg) vuas dddgcpamécn wiogdn, mcp (1 mL) and ethanol (1 mL).

L r°%¥%w£aﬁ2«fﬁh¥%“¥%a%@%@§%§ ek T

23 BOEY! A&Mﬁhﬁﬁ)&hﬂaﬁﬁf dWﬂJﬁ‘dm'IétHy[iBﬁﬁﬂmde (1 mL) were added
(S)-2-[4-(2-am noet hyI phenyl am noJ - Ehen yl et hanol

ancUﬁz aqulemnm wp&asrttnred)fo( an addgtlorﬁtl 84 hews) The catalyst was removed by

R ef

st g e %ﬁ% B35 SRRt R TS R 5Tt e qompound
walPRifled ROLASS-HIBsE MARINA EisolaRd &s &5 tr%&m%bﬁat@daﬂ by
SDdI um i'odi de (860 ng, 5.7 mml) were treated with
lyoghitigetiop. 10 sul foxi de (4.7 nmL) and heated to 140 C for

12 mi nutes. The m xture was cooled to room

tenperature and partitioned between water and 50%

et hE'xaﬁ'lf)ﬁat @tzﬂ/térﬁﬁﬁ{f@PYépa@&ﬁ&@hﬁ(lﬁ@f"tPf 2- ilﬁiﬁb‘éﬂi_ﬁﬁfhenyl]-l-

e

204 gesidue by decantation)
orgg S merefhaswe with water, 0.9 M sodi um

a. F’f@}%f@ﬂidﬂ (ﬁf[gl(ﬂiénﬁl%r%enﬁ%thbﬂ%ﬂﬁnﬁ@ adid verhyaby Dgsst

carbonate and saturated sodiumchloride, dried over
sodTamsyspichsipe Oﬁﬂr@rrwaﬁ@n%thﬂmr@(@ﬁ | BebS eqminpin dl@hlérowthane

(1 pRARTT hal SR TSPl a3R8bndib 9925, Y8 biRh' O
dlcfl?o‘r‘[)lﬂetﬁﬁl@ (380 ﬁll) Weopivied) e’I‘B{é ﬂﬂwn&msrw()\@ll?wn]ed to room

ethylamno } -1-(tent-butyldineth

tenggheiratnig] amyt;uecmgm)lszloms(a Y §teniepp mlgbqu Fddedrealvaats rfaer

vl LSRR Bl ol b PR i e P o e
| kA with waier 208 mL
R o ot ot e Bk oo )

fomav@dﬁaytsawatamquwm spd@mpgkloride (190eulx. oTheaargarn@ lyer Wisedried

16 h A |
v pheghoBRD Py LGl B sStias ferf i 31 RN
codoeltrate@EPRVEYGHE Elﬁe ﬂxt@dmaa@h%(lboem@ WIﬁ&leaé-sus%eereﬂ'ﬁiDh)mxmre

were added and the m xture refluxed for a further 3
of hewanss (74henl) aud othytiacetate OGS mehpBreatlunewasheated yatil pglear

sol\ﬁlagn %g E)llattafng d &eelt:l W soh‘i:"[}otﬁyvlvasas oevh?ftcgolag go room temperature. The

resulting cystals were filtered, washed with 10 % ethyl acetate/hexanes solution (100 mL)
and dried under vacuum to provide the title intermediate (55.1 g, 48 % yield).

b. Preparation of (R)-{[4-(2-tert-butoxycarbonylaminoethyl)phenylcarbamoyl]phenyl-
methylcarbamic acid fert-butyl ester

A 1L flask was charged with the product of the previous step (30.0 g, 1.07 equiv),
((R)-tert-butoxycarbonylamino)phenylacetic acid (30.0 g, 1.0 equiv) and a solution of
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25 water. The organics were washed with 0.9 M sodi um

acetate/acetic acid, saturated sodium hydrogen
w@a00bosmre and sat urated sodi um chl ori de, dri ePCDUS2004/030833

sodium sul fate and evaporated to dryness. The product

was purified by reverse-phase HPLC and isol ated
1-hydremi7tazelenzetnazade Giok et hel @qltlv)elnul\wé}l%awap@nea%ldp {40 mL).

Th { rol[hfgtiou ox%?sas lerte tllsa?f the goh S hng)dlssgl‘veg r ?R@go%ﬁ&{]wgg cooled over

an 1€ bbb I mBmeki a8l 143 phigieiHyRinfiMbRGhYIP-BpignydbodiiBtide

et hyl am no} - 1- hydr oxyet hyl ) - 2- benzyl oxypheny or na
hydgo 1q@r(a@a<g; 1.3 cqwia Wa@@d&%ls Te apfctiaBmap g @Ja%t B $0

i 5 Tk Ehgs 4% RECKPRAA SRt B b eﬁ‘t@@e organc
pha3@Was wadled sedextiMiPwitRSvaps] T NthydfelditaoRe Eat&rabédsqueaum

hydr oxi de and ethyl acetate. The organics 46 WO
sodon bicaGue7te, m/amgz@xbaqm@%@sh% cblogfle.c fhegigpnic layer was dried

oveé a%q{rﬁ%ssp odi u fj}%;sa g%n W e Pe%c?%%dt nd ﬁ}]tgancé/ quﬁl%ntga‘?ed to

givekRN@ inferthédige a@bﬂ"sbﬁd g, qaantdau@mﬂhmh@hwas used without
N-[5-((R)-2-{2-[4-((R) -2-am no-2-phenyl et hyl am no) phen

furtet pwifioptiom no} - 1- hydr oxyet hyl ) - 2- hydr oxyphenyl ]
formam de 5 To a m xture of the product of the

c. Hgglmr:htgmsofs(ﬂ)eb—a(rﬁﬁb—i‘wgm-(@mgnipaethak)lphmy]drﬂ pi@:]llbbcﬁtar(lm@%
, s .adde under, ni en r
(1 ﬁﬁs Clgﬁ%plg?}li(gﬁ)%?h exﬁ]‘c_)}ls steﬁ.ﬁﬁt’ir @%g r?glbg ed\?%% cﬂl}%?og%ethane

(10011810). Ot ixHRE Yas BYSIEQERN°C A dBREPRE b o RS @50 hiill) was
23 hours. Additional catalyst (18 ng) and

add¥dNeveli Hemfry | Frormitind avas Etmt(} foxdreheigeleloomfemperature then the
ensi on rred an diti s e
volRRERyE et wilst btahed Mot TSRtk fen Bt wp e
dlcﬁﬁéorﬁ&ﬁ&ﬁéx@b@h@ aﬁ@ﬂm sé&@ﬁ%@dxo&[&%ﬁ@@ &L g'm@ aﬂcﬂéd ®llowed by
onpound purified by reverse-phase HPLC and
10 iNssmIdatne bly«hexmle §5Gmi).| Toe ba@em@swatattedwd the basic aqueous layer

Wa% é}) %Iﬁeldl[\ﬁﬁ% E]ﬁf%%ﬂ%ﬂ S{t?e(@‘ ﬁ %%t | VeamF();rle Gl Qvtellfeoc%moomed and
mp@wlaﬁﬁ s%dl%n‘géﬂmé“(]@O%) Fhe E’(ﬁfcﬁtvi/éi’é‘reﬁﬁoved by filtration and
2- (4-am nophenyl)eth carbam c acid tent-butyl ester

thvedtratesusq:mtraﬂedmo dﬁ"ord-tmmﬁ@phmw@dhw @Ri3re: @esntitatyye yield) that was

ui v) i.n_dichl nethane (1.5 L) at 0 C was added
us 'Cl’f”tt figthey, P“rbf?‘i?g?‘?ronate (99.2 g, 0.95 equiv) in

di chl th 300 d Th |
. Brepmpgorat (Roa? 16 2 9o RGN b OEIFAE | 2 BER S
18 I, .
N
tetﬁnpd@ﬁirmebYnIJ)Landfchle&@kIaCumSlcahath Bogmeidimkthyksudfidesomplex

(45? 593 ?}I_(be e%uw? r\]ngas tagc?edo i aensloi:utllo%%?ars h\glgt%d \’é\cl)a685h°C(3j, s¥¥rrtecr1] fc\#%t heorurs,
and then cooled to 0 °C. Methanol (650 mL) was added, followed by trifluoroacetic acid
(5 mL) and the mixture evaporated to dryness. The residue was dissolved in methanol
(200 mL), followed by trifluoroacetic acid (5 mL) and again evaporated to dryness. The
residue was dissolved in methanol (150 mL) and 1 N sodium hydroxide (150 mL) was
added, followed by 10 N sodium hydroxide (40 mL). The solution was concentrated to

remove the organic solvent and the residual aqueous layer was extracted with

dichloromethane (400 mL, followed by 3 x 100 mL). The organic layers were combined
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foll owed by saturated aqueous sodi um chl oride (100

m.). The organic |ayer was dried over anhydrous
waoasomestl fate (40 g). The solids were filterrd/asmo4/030833

the filtrate 25 concentrated to give crude title

|nterned|ate (100.7 whi ch was_suspended in

ver afydppasg ap@gm(srmf tepiThe spldssv oy remed ﬁ?i@?}i and the
ol A PRy, e, on v

r 00Th¢ erfde paidutiewasldissolvied Sl bﬂhaﬁtg (69Gind) sndgireed at 80 °C for
filtered, washed with 10 % eth acet at e/ hex

30 gunyes. of splebon ﬁif_l}'maélﬁ aodi(ileq gui&é eayiye uw%@@ﬁ%m yjas added,
fol%?@&%&%%khghﬁ@?éj ﬂﬁﬂ'd%;ﬁmé? ST RixttR whsktified kit 863 Ror 30 minutes

and ﬂR):n ff %oﬁﬁtetngéﬂaﬂﬁel forX 2 diuto Mheanlidoetieco) ey eauban

yl ] phenyl - net h(yl carbanmi c_acid tent-butyl| lcf(} LL
FiltfaigB RS Ve ek O AP ORATE (130 GBRALEICIRSR Wetb GaRT (b0 mT). The
ry?t%g)pw{r 9{19%91?%33(' ;/Igcélr érélyal\f}adrrﬁi F]ho L—ﬁlalatei Saacl:teotf |ﬂ(1:e tétle 1gte(1§1ed1ate

(386 g)l - Theagtialaje Qldva dBablved Qﬁlvv@fer Gﬁommlﬂﬂ%ﬁ&thane
PCT/U82004/030833 1- hydroxy- 7- azabenzotrlaégiﬁléb?

(17§, mb) was adgigfly Yhe ﬁmﬂumwwmaﬂé coelpd tel (@ sofgn

T

exﬁ&ﬁedlﬁltﬂﬂﬁhb@@naﬁﬂle 2x175 mL) The organic layers were combined and
1-[3- dlnethylan1nopropy@% 3- ethylcarbod||n1d

dﬂp@qu;@ﬁhm:rp@pesogw gﬂ@te 12 gag ﬁq,l} svvgge W@d by{itration and
0
the %%rcgaﬂ\cl\ea\’f@%teﬁtté He?&gtll%ggtlg r%f V\%rgér']du\%%\g n 2 e?ﬁ /Tm a colorless
oﬂacetate and the organic phase was mashed
sequentially with water, 1 N hydrochloric acid,
saturated aqueous sodi um bi carbonate, and saturated
aqueous sodi um chl ori de. The organic Iayer was dried

ove 950 ALV e]:si"é‘to?N--'g1 hd[ﬁ- % amino-2-phenyl-
il ks B e

y|eIﬂWnﬂH¥ h mas used wi thout 10 further purlflcatlon

LEkAron 2 henylethylamino)phenyl
R a i ole i N

corrwjﬂaeﬂm%tgéh gR)ch? M- QZTEthhﬁb@ l)f)ﬂéi@l]ﬂ!—i)hen'ﬂwlambﬂtﬂﬂﬁmme
was cooled to C and and tritluoroacetic acid (150

(Exanypleds (22:Haddt eqrsy), M5 2nbenzylpre Sl B irbeomad-(&rt-r r ed

oy P o O BB 8030 ) oy vt

(34 ¢§u11 t)'eQﬂlebvkareV%&lHi@éﬁaﬂlﬂhl Binhdthyl GLE6i0¢ @FRhhRMEhe B0 @ting slurry
sodi um hydr oxi de (200 nL) was added,

waks @tltredf\@’fdl(l@y C fons Nuswaps i eyiexe geas ee@edrtg roonHgmpgipgprg and

vl EaTERIR B AP B P G H SR HRE AR o thyer sopurtes
an@ ﬂ&ad}g&né &fy/@;rxsawasae@ Qi vaaet ﬁaooi mI¢) rfbl@cﬂw@Waq&BMaﬁiﬂﬁted

sodi um sul fate gn The solids were renoved g
sodtiuirt ghderidsr(150 L) and dried over anhydrous magnesium sulfate (20 g). The

solids were removed by filtration and the filtrate concentrated to yield crude title

intermediate as an amber colored oil.
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20 the filtrate concentrated to afford the title

internediate (33.3 g, quantitative yield) that was
waisedosicrrout further purification. d. Prepar ap¢noSmwh4/030833

(R) N2- [ 4- ( 2- am noet hyl)phenyl] 1- phenyl et hane-1, 2-di a

ne he crude pr ct of the previous ste

b. IireBaré \ﬂé‘é(RdT?S %8)12@@1@9 avlsﬁwfagﬂﬁ?ﬁwﬁ)

athmla@@m}e hydrexyaiityl)-¢ depatoxypBomderegpde hyl sul fi de

co v deghssoTha |

solnglth? %Od\ﬁgts&ﬁge}?r ﬁo%ls ° 8@(%%%1? (r)\réglg\ ?Qrggisaoour sm and
tetfahgdrofioa Q@Otml)(hnﬂ? trebet] ndthoiri ethBning-jriydsofhdeide (19.1 g,

fol | owed trifluoroacetic acid (5 nL) and the
L5 der Je&/ Hireom tFIRHHES s The Argapicspprraatapiqvas decanted and

1s?érﬁ§c? e\és‘ﬂ 2 @{&ﬁtcp gﬁ‘gél?lg%%(%&ng%%f)hc{ 18 l\&lf}ﬁmapydded 1sotpropyl

uor o I Cc acl agai n evapor at ed
acetity (BEBmLY Rtlowieé biy d LOEN wgSeatis Ssdilred/droxide2iandl). (Ths@nixture

wop f el 50c1of o 50l A SIyOF vt e (lafehet b mixiur

was ﬁk%ke(&rhnﬁgﬁv 40 'Té?o ﬂaﬁﬁtfeqaté PLsof rﬁﬂ?%gs Led 98 8RMgGeous g]ayer and

vent ‘an al aqueous 1ayer was extract
stlmd tintilcilcblidy dlm:wbdmﬁd tHedGherbiphfiat hixeach \bzys Smbiddlwith the

.. The organic |ayers were conbi ned, 48
reszwépmmyqncﬂl@)@zfe@mye seaptehanddhe éaﬂ% WO&%Wﬂr%%?sagam

RS, 05 LD, AT B b 0
overnindkdeds sddtur 281fHe. gThe 3d1xls wamdmnmved byﬁiltvmmndmdslmé sobeknt

in ethanaol (600 nL) and stirred at 80 C for. 30
evanongedlo sire eufetitle Hlt"cﬁneélaﬁea{ Be3 Qe ATy aedes cglored fggidue.

equ'”[\ﬁ)e %g‘g&ﬁ &fgsodlmed‘i\@tﬁ{.ﬁggﬁgm es5 Hclglr %ﬂta@ée batch crude

et hanol W S€ ure wa stlrre

préticC1RaAr g)30asEobilzsd lrﬁﬁﬂﬂ:tdlﬁl@lﬂ]e ans mﬁo)rmﬁelmmimmr @/af)mated to
12 hours. The solids were collected b

drynieps. r B 16pidug Wasdiinted wHD mt%(é\%ﬁéf)i weharle @ €9 @E’Dnﬁl}d acetic
w1 A0t i 30 Bt gcions

welré EdiBbined efd@sicaiteted(B8y6pld)izatibnao brovideahe trifdldroavatte salt of
di ssolved in water (150 nL) and dichl or omet hane 10
thq tithsintarnediate %aa@alorpm@s ﬁ?l%i uFdaldeld ey threspatehes: 28 ed
34%})%/91&: and 10.0 N sodium hydroxide (50 nL) was added.
qayers were separated and the aqueous | ayer was

c. SRS -@)—%é@f‘*"{sﬂﬂ‘?t s ey sy PP slignino) -
]SBWBW%IENI ZrhgdiospphenylJtprmaggie ds were renoved bg
i 1R QihcABEthe Pmmfu@ Isfebqﬁ@o%om@%ghfv?%g dlsSolyéeind the

title irnternedi a as a colorless
tetidhydiofurafx@idphe) Gid p@ﬂla«éunahydw@u&/qm haa’bcms (3% g, 0.2 equiv) was

ad@q%wd%ﬁﬁ ﬁ%ﬁaﬁ% %ﬁgl,‘,r])é ( R)The soH‘fuon was stlrreé{ under hydrogen for 3 to 5
hofifsNYHRFL8bn HadyFaO3uELdWth nfrdpeA aR¥ RRERYLA mixture was filtered
through celite (30.0 g) and washed with tetrahydrofuran (100 mL). The solvent was
removed under vacuum to yield crude title intermediate (16.0 g) as an oil.

The crude product was divided into three batches. In a representative batch, crude
product (4.0 g) was solubilized in water (10 mL) and stirred for 10 minutes to dissolution.

The solution was filtered, purified by preparative HPLC and clean fractions were
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formam de 20 a. Preparation

of N[5-((R)-2-{2-[4-((R)-2-am no- 2- phenyl et hyl am no) ph
we@eypsp3oeet hyl am no } - 1-(tent-butyl di methyl si | PCT/US2004/030833

anyl oxy) et hyl )-2-b enzyl oxyphenyl] formam de Under

CO@L%J &@5‘{? gonosniggiehbebyRpiipHionp pravidn s ridiorasrstaie salipiihe title
1ntﬁ’n?b%haben2%y Eglts ség?ld 4Tg‘ea1 #qu £ 'tﬂr¥é batches: 8.4 g, 60 % yield.
o ﬁxgn%gt TSTi %“’ &% %—?@5 ji@%—afﬁ%ﬁ 27

equN‘ ?Rﬁ?& ad‘i“ﬁ@' yIyaLg & (35 ni).
The égwhﬁ@vlbfptmwndwrgmor at 100 C for 85

Bl SRR

| ay ghe\WaudtesRate WiddT NOBLER)-L200400ck)-b ahligwed by

aqueous saturated sodiumchloride (150 nL) and dried

ph@wthﬂmmmmxyﬂﬁ@w@smm} -3 thyflexaethgD-2ghenzFlosydengliortamide

d by filt
X ey Bt brdiken BitnldSmelned Al mpendd oN
aq@é&@ %ocﬁ@ﬂnq{yﬁﬁxﬁiel ¢ Oéltﬁlg}\?(l‘%? _@%ﬂﬁ%queg WA WadRd00dh 83 0&BBonal

. Preparation of

L. qlza[quequ@ Ry (RO )e blphasibyoyptrét§) L. The organic

SEb PO s R ap i it e 0F BadE S @b wgre collected
v1a]ve@uﬁ1ﬁlﬂltfitldﬁ@a§1d%ﬁr%ﬂﬂs \(x?ege bvhpofdd t%@fﬁ‘f@fh‘értﬁl@ 1ﬁt§99edﬂt% as an
and treated with triethyl amnetrl hydrof | uoride (19.1

oily, 5 1.5 equiv) for 12 hours at toomtenperature. The
organi c supernatant was decanted and di scarded

b. Pepuiatign af Nr6qR)Lt2-¢DIE- e(lla)42nzgn@umxyhagleit@lztr@inmhiheiwl]ms
adls}ﬁ@knh@}omn@m tﬁﬁym c(xggﬂeﬂﬂ-]))‘orﬁﬁkﬂl@él\ﬁgeﬂaye

aqueous sod |um dr oxi xture

st i riodhe pypdpst qfélzc,qpré‘rlo%@e& ol-$ & Wasiadsied palladigm }Wﬁ@Xﬁ?p?O %

Rl S BRSO 1 SR B0 A
The aysitigsuridwad dtirfed drigobusly ahder Bodrioden eWesighty e[dle&milyst was
then the biphasic m xture was conbined with t

rem@\éeérhyaéltréﬁigmdcﬂw Hifeate cmﬁéntraé%u@d%a@u%ﬁ%f@r@ erugptitle
r&ﬁgt aslC aqueous | ayer was again extracted with
p |sop op acetate (150 m.). The organic |ayers were

d d di | f at Th
P Enelsory A R AR A 2 vt
@amp hspyid-ety, n?} - ihyd me/%ﬁhwlé&r%}tdéom enylfgrmamide
¥draﬁhlaﬁ%r coI ored residue. 15 The crude product was
G .
cr LTSl bl IR ©98use bihdle! FRECHRDR LEF (PR was

stide®ivixhiisoprde 41Eakol 13.p nalnicht SheCanltiltlieanltioa pecatekbhezeneous,
dryness. The residue was diluted with water (40 niL),

follovaddny the pqic@h@ggf P N Hoh 60- 8& wtli) @nd the solution was stirred for an

additional 5 minutes at 50 °C. The solution was gradually cooled to room temperature

over a period of 1.5 hours and then, stirred overnight. The resulting crystals were filtered

and dried under vacuum to yield the title crystalline product (78.0 mg).
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acid (4 nL). The solution was filtered, purified by

preparative HPLC and clean fractions were conbi ned
wa@pasoswcent rat ed by | yophilization to provi deP€T1ES2004/030833

trifluoroacetate salt of 20 the title internedi ate as

d. Qntﬁ%,rrsgsr 5}:‘ 0 uszarlgr?é j%[-ctb' tiﬁ—lé%}f%-%@f - f or iﬁo eee_nb f‘etﬂ?yl?ae}lsli:noﬁ)%enyl]-
{Saﬂly}animh led@éwﬁbﬂi%{yéwiyahﬁwmi %thloﬁde
et hyth @B Hottom A4 Hhe )ﬁéé@%aﬁé b%dd%bmﬂ'fépw ehe %{ gdag digssolved in

formam de The product of revi ous step
isapra@pyd glephol (amLi 407V votili the 2dutied bavhynd homogamreo(§401llowed by

o 0SNG BSOS R R 58 o Stsan e

C@E%yéﬂoeacemﬁ RtdrE Vi #@ﬁ?gﬁ%%ﬁ?ﬁ%ﬁiﬁ%wéetﬁd&. TRWoRution

eaction flask was p ogen and the
waseagcled cn3 HPQ tnd gtjrredafer 2 ihbtusr dithe stlutiongilas sletily enal &DtoGoom

and washed wjt etrahydrofuran (100 nL). Th _ :
terg FOUHR ONRR Pe‘i‘%&%&%‘“ﬁﬁd@ © Eselingcoota g 1%911‘15%{2‘1%4 qufed by air
. . _ . 0 .
ST i BBl B30 gl Oy R S v
(3.Bandh), were adided apd debuaystgld wWerglehestsd 045U, | Isaprdpylralethbbfl4 mL)
es to.dissolutjon.

Wagfégdgdt%qﬂatﬂg ﬂ%@a? gﬁi{r%[ @éol W-?ih%@lwrbwp%%& Gpgled to room

[
A SRR 0 PS8 M0 AURRL A By conk

robm dgrhpdratpet dndrstitred pyayui il Tiecrystalk wene Bakekddtydilsatidn afd dried
. the title .interned at an anorphous solid. Total
in gir &g give dhe it Cé@stgﬁfl%ﬁ%ﬁ?aa?adeg%ahéé&éw' el d. Exanple 7:

Synt hesis of crystalline

N[5-((R-2-{2-[4-((R - 2-am no- 2-

phenyl et hyl am no) phenyl ] et hyl am no}-1- hydr oxyet hyl)-2

5 hyENamplp Re@hhtdctarivatiod ®f leyytdtine OF [Sd@R 32 - {24 aR)a2-anino-2-
of Nphedyle(tiflamino)phenyl]ethylamino}-1-hydroxyethyl)-2-

{ 2- e oxPphén Ao grdO BYdoRhbyidem no) phenyl ] -
ethyllam no } -1-hydroxyethyl)-2-benzyl oxyphenyl ]
f or apamige bf the bitls erybtadline hyfdrenhi oaleathpeepamitas in Example 7,

paﬁ%@@a@eg%@%satfqﬁﬁ%gﬁh W@%@%2§B%,gﬁg}%%r&nﬁ{), 8.0 (br
» SIprierRiEale  Suarstn o A%y hepeml Sorpeus ey
11931 @biss, SEQL L6218y, ed) A2 3 (hO OHYL yn/z: TeHIBT] galed dod @yHEN4O5:
L YR N AT T
NG foal O L € RS, %, O 0.0 1SOR Ml o
Kdrl Fisheatanalpsia0 @60l vents were evaporated to afford the

tit lT%eidliqftfeergrﬁFatlj iscaatnreﬁngscalaorllime%rSy t?aicle (TA instruments model DSC2010,
equilibrated at 30 °C and heated at 5 °C per minute up to 300 °C) exhibited a sharp peak in
endothermic heat flow between about 185 °C and about 200 °C.

The powder x-ray diffraction pattern obtained with a Rigaku X-Ray Miniflex

diffractometer using Cu Ko emission (30 kV, 15 mA) with a scan rate of 3° per minute

and a step size of 0.03° per point is shown in the figure.
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b. Preparation of N[5-((R)-2-

{2-[4-((R) - 2-aini no-2- phenyl et hyl am no) phenyl ] -
werdvghznsrso} - 1- hydr oxyet hyl ) - 2- hydr oxyphenyl | f BCTrE8100€030833

freebase To the product of the previous step (1.5 g)

x%ﬁﬁa B kb A Ol G e TR

(60 efh) el pdatamingg 1shydrpyyetr) %rhbfdfrezayp enyl]-

Vi g(ﬁ?m@nyieunder hydr ogen overni ght. The cat al yst vvas
enmoved Db atl nand he filtr rat
S {t4o{ %O%ch @nylﬁwr@eaﬁﬁaﬁ henyl—

cmefﬂiwl%r&a@@q wid fsert- WeEsty st al s

of

phgm%/ I@é %})ﬁ%lgrﬁn'xengl %ﬁ}é\l cfaﬁan% {;;ﬂi'?&t %ut‘oyl ester (3.95 g, 16.7 mmol) and
((59 Iemydilo&)(gadtdmyla)mﬁe)lpheh}dncyph ecngl I(3.97 g@r Iﬁﬂrmmol) f6re dissolved with

o (3 i itcdror ?%v'd?sq& -a bR Ol T i ST RRRES (176 mL)
un&érﬁptré HRLE eéfdle@L S aen éﬁDﬁn&h%laﬁ o%g%ngé)u’f‘ E%lglc diimide

sol ution becane ous 1tion
hydxfocﬁ)loﬁdé\(}ﬂ g,(18. i) wasatideth end the whixtume Mecbett|0r°ﬂefdr
or an _additional mn s . at 50 C The sol ution
10@?135&9%@ ZéRame Wlber%ts%ﬁ#f iéﬁl%% urhe r@ldﬁse Bas aalﬁélpp%@between
wabdr aﬂ h Pttt ad Eﬂéed?garﬁés{ \fzﬁsﬁgd ) 1, E8rated sodium
resu g crystals we |Itere and r|e under
hy&mgerwarﬁonatw @iddatungted sddiemchiosidal Theerganed wete (héd dfied over

so Y8 AP PR Qgress. ho tHl iermediate as Yot Mot urther

: ((R) - 2 am no- 2- phenyl et hyl am no) phenyl ] -
puiel%%ﬁit#’élm o} -1 hydr oxyet hyl ) - 2- hydr oxyphenyl ]

or ma r ochl a t he
o RS @%—2aaé?ms?vﬁz-a%IHOWQb’%ﬂ*;HYQEf-P%n; fied
i somhe R¥lde pratuaodf thd PlevigusatepAtas@isstlvied ir dinehlsedmléthm (15 mL)
becane hopmogeneous, foll OV\EdWig V‘%@tihe addi tigon of 0.5

andcpgied tp, & i riflngyeacstip @?llddllls dedl grth %m‘ﬂé‘We was stirred
fof%d]lwn(e% 6’2)?’2 X’Jﬁl%gstglul‘ﬁo}{gh;a@lvf fred agg fgﬂlp%%gur tﬂlﬂai for 1 hour

thet@ theGRltidst Wee Bdmdvedntldetreduiced pissurd. Thel bl wa'Ehﬁien up in
solution was slowy cooled to room_ _tenperature over

dighdqrpgthgre sndqgashed withel Negdium hglrevge t Bhesorgapie phase was ‘dried

I
ok QT SRt bkl H RGO st e o
16(27mbo)) thatdvasaked wiltBoltFudber Huyifiogion. added and t he
crystals were reheated to 45 C. |sopropyl alcohol (14

c. BcharatifiPo AGMAA R0 obfiGocthfohn iR 3. phEAVIE R 0D -dladiidT

The sol ution vvas slowy coo 0O room tenperature
and Thhemdephahictaf the pﬂ@l@sfstdp (8.3rmub 3. mﬂihb veas|digsplyad in

TN SR ARSI 7 o,
mlﬁﬁge hd RAuxédatdsc Br 9 'h%@rstatﬂﬁ cbbibd & LoStkepkiatfe. Methanol
hydrochl oride salt (550 ng).

(50 mL) was added over a 30 min penod followed by the addition of trifluoroacetic acid

(3 mL) and the mixture was evaporated to dryness. It was taken up in methanol (50 mL)
and trifluoroacetic acid (1 mL) and again evaporated to dryness. The resulting oil was
then dissolved with methanol (30 mL), 1.0 N sodium hydroxide (30 mL) followed by the
addition of 10.0 N sodium hydroxide (5 mL). The solution was stirred for 10 min and

then diluted with water and extracted with dichloromethane. The organic layer was dried
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15 Exanple 8: Characterization of crystalline
N[5 ((R-2-{2-[4-((R)-2-am no- 2-
Web@syswsrhyl am no) phenyl ] PCT/US2004/030833
et hyl am no} - 1- hydr oxyet hyl ) - 2- hydroxyphenyl ] formani de
t al

g Biplicd ) EPFends damas. Fhe %%éﬁ%ﬁ%lmemﬁ’éla&a@ﬂ 8

f S .
14%3@.1 m%’ gf\g@s?ge{ ailgi;%fﬂve;aﬁg G?M 91\4@1301%[4; ’ ) ot %‘f%i)nt]o 8%_?: (ASsolution
of B)-ihalbic 8cid @.16 k) 16. Brodndljlin R}) (5.5 n8.) (s adde@id)the Kedbed sblution

4. .. 1H), 3. br s, 2H), 2.6-2.8 (m 4H),
fOéO.F&ed(‘m tgs %é@mﬂ? '9_? etP)(haiﬁq%%hSéaL}- o¢heé2g#@6mmcpole@é% ropm
B i:s: 0 "

BT g 8 s fonet btven
waBhrAn8 didhtroethéhe, G8d the drgarficsByadied ¥1th8,.0 N, N&8OH ,an@katurated

t b 5 | Fish 0. 9%
sodivl ity diferanLs e ﬁgnﬁ%«ree O AT PR opvaporated 0
dr#’{ﬂé W rated at 30 C and
a%{g at 1§tlggglglﬁn%%%? 6 ﬁg&ﬂ; k)?C) exhibited a

i 1 _(2 her g, ( _helat_ IovI\I/ §3o (e)rlljt 185
e%%m%tg g}? g; %’E]E( %gg);}g)e( ky e,g@ﬂp}(yé‘;gnﬁélgsr]namMe

di f furmiet @mge{ the i d&aofeﬂﬁb ?ﬁév%hs(s?e@ N mkS1 rmmol) N-[2-
with a scan rate of er m nu a step size of

beOZ}(.T)@(}’p%((R@@rbmeSl @h@mtylﬁlmdﬂylsﬂagmlpéwewl) wjformamide

05/ f?067 %l) %2 %qgsd%gg%gﬁgwgﬁ%n‘g% X n% YL h&? werteated

w1ﬁi Meﬁfﬂ E\ﬂfo@cﬂﬁ)’(ﬂ'j mL) and heated at 100 °C for 1 hour. The mixture was
et hyl am no} - 1- hydr oxyet hyl') - 2- hydr oxyphenyl ] -

coplsd m@moﬁetealpemlgp andpatitiondd between water and ethyl acetate. The

orggAGe e yRshed Wl R BT SRRy et i ot e
evhporitéd W@B e VMe)tRIehMﬂehﬁélﬁE’L@ o8 uB&d With&Ut ot Yluri B84t
(3.95 6.7 nunol) and

e. f’ﬁeﬁ {1 br N @E{ P4 g& hphe 126 pferdydt-27
%hsﬁl mo rﬁg}l {hS’z) I‘Iéa 0(1‘;( 1?%51 @% %ﬁng:iaﬁ}zll Qoﬂnlam de

( 31 T:h@ pmtbduct mmﬂe previdus sgprwaidssolved adtetrahyiitofuran (5 mL) and
3-.Di met hyl am nopr opyl ) - 3- et hyl carbodi i m de 10

treﬁ&? v irristhyeinstriydgplupgide (33301D) e hagae dhe AUxFRawas

poA bt Sl o TR o o

drieg b%ﬁ&iﬂhyd&@ﬁﬂodﬂﬁﬁ' sEliEAy hncﬁ@@b@fa@ed toigyrlebe THORBAES was purified
washed with 1.0 saturat ed sodi um

b}’ﬁ?‘dﬂﬂfﬁﬁgéwe@HBbﬁg@é ISQiﬂdd bnbiephiligatioiaigiva thh tigle infermetiipse as its
triflh G etite é/v?tr& 50 Iﬂleg? .(}r ' E‘dl)pver

f. Synthesis of N-[5-((R)-2-{2-[4-((S)-2-amino-2-phenylethylamino)phenyl]-ethylamino} -
1-hydroxyethyl)-2-hydroxyphenyl]formamide

The product of the previous step (150 mg, 0.2 mmol) was dissolved in ethyl
alcohol (5 mL) and acetic acid (5§ mL) and 20% Pd(OH), (24 mg) was added under
nitrogen. The reaction flask was purged with hydrogen gas under atmospheric pressure
and stirred under hydrogen for 20 hours. The catalyst was filtered and the volatiles were

evaporated. The title compound was purified by reverse-phase HPLC and isolated as its
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sodi um sul fate and evaporated to dryness. The title
internedi ate was used without further 15

W@os0ssa8 i on. b. Preparation of PCT/US2004/030833
(5)-2-am no- N-[ 4- (2-am noet hyI ) phenyl ] - 2- phenyl acet am

i erg e O e P 6T B8 200D o AL bt Bl s or

Co 33,0 14189poORGRE 485 8¢ d (15 rrL) was added and the
2';Ir;13>(<) ﬁrje was stirred for 30 min at 0 C. The solution

vvas warmnmed to roomtenperature and stirred for 1 hour
ts]i}(j‘ i lrﬁ?Teé/ol atiles_were renoved under _reduced
piple 19 Sygithesjyef -Ufed- B4 (6at-2mine-Srheonyithyapino)-
was w@enmqthylfm%&hwmwamm%ydw Hynindling?rose
| fat
dry A s SR ERGR SRE ok BPhott YN A Sspsitgns
8-BBIRY1bx§- bf[(R)V@EIdﬂﬁcﬁ‘ﬂ (WL Bayldichsth i BRIy Rk dih AR HOindlin-2-one

Pr epar ation

for( B 2N2n2[3’31°x0€5 ﬁfﬁ)@dﬂbmﬁl) pabplyldieptydniphpiohdethyDplengla

50l ShECEh L5ty oIS Rl ghnd 358 ol
m@fngi\/mﬁe?éa Mb@}ﬂmmenﬁbﬁ%tmwyhfl de conpl ex (5.7
m xture was refluxed at 65 C for 2 hours and

cooled to roomtenperature. Methanol (50 ni) was added
over a 30 mn period foll owed by the addition of

v adopite Syt STl Rl kR b tan D2
ﬁL? ’gﬁ;ey imn ?MH&@W a?? -yflrgyeth ;jg% &ﬂ‘ﬁ)"(y-
eva[ﬁﬂlﬂﬂtlg'dz'lpﬂedr yn(ﬁss The resulting oil \évas then
ﬂ%?%?%ﬁ%ﬁgf BT Iorp G besbiae By Pl S0k % 10. 0 N

SO %Rﬁ%&l%ﬁ%ﬁb%@ 1h%)phgl{}ﬁ ac?e? clétci \ga?( O {3@3@1 'dRsolved

Wlth Kéﬁhl@rdﬁifﬁiah&mﬁer nitteged @ﬂmb@uﬂ‘rﬁh{ﬁhd‘é@&)% dispersfod id@rineral oil,
2005/.030678 PCT/ US2004/ 030833 under sodi um sul fate and
848 g 31 rel) F@s addade sko. thypelution msthy] jadide ({8 & piged? smeol) was

‘ adé%doé'xdﬁﬁ ﬂe%cu ILWR% Qué%% o%%k?@}llﬂiﬁsgﬂlvﬁt??gl' &nga%gd%d%’ b

reafwbﬁi alﬁc?thk @oElxlle’bGNéke evdpLated. MHEAPo it %aﬁ’ipul)lﬁ&wsy Asgesdphase
to the heated solution followed by the addition of

HE:(hgnd igplated by Lyophiligation fhgive Bieitleghtormediaisdl 66 & & Srwah-
5 tenperature and stirred for 15 hours. The
b. Brapeiaivn af &R)d4-(2-ért-briodyambnytantinedtyljmhehgratbamoyl]-
p&ahﬁmeﬁwd}rﬂathﬁbnbmﬂmdnm&nzﬂmétet he organics vvashed
The

d. hl
or ot s A e GPidLe AP ExiPt G Ky Mool the
prfd{ﬁpé?lf t8b gﬂj:VIoQLs SQEE))([] %5% 58 r9h¥s, 1- Hﬁdﬂ)k*ﬁ%g?lﬁn%tﬁ%?&@(tﬁm g,

Prepar ation” of

10{52m{n¢1)(v(f® dsalmedoitR -J\bNelmylb&bflfyﬂTMJnldeIkﬁmﬁy bipdet @itrogen and
qu @ %pﬁéﬁgﬂ %ﬁ}yﬁﬁﬂma loggrl - -et l gelu‘ o<{] Mm(c)ix%grgr rc]ﬁ/llozic_ié2 (_2l.302 g,
10.5 mmol) was added and the mixture was stirred at 0 °C for 10 minutes, then at room
temperature for 1.5 hours. The mixture was partitioned between water and ethyl acetate,
and the organics washed with 1.0 N HC], saturated sodium hydrogencarbonate, and
saturated sodium chloride. The organics were then dried over sodium sulfate and

evaporated to dryness. The title intermediate was used without further purification.

!
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Under nitrogen the crude product of the previous step
(431 nmg, 1.7 mol), N-[2- benzyl oxy-5-((R)-2-brono- |

W0 gaosnsoskrit yl di met hyl si | anyl oxy) et hyl ) phenyl ] POF/Is2v04e30833
(471 nmg, 1.0 mmol ), and sodi um hydrogen car bonate (300

1?5%9%&%% TR Sntnee e e Dapenv e el tearbamic

agplbenzylesisl ed to room tenperature and partitioned
bet wege @r&ﬁ@?%dlﬁf‘gf b gy iR B s dR381ve® Ergéﬁ@hl%?oﬂi\&ﬁﬁle (5 mL)

washed wth saturate chl oride, dried over
and tifiuorozetid atié wasdddedyapdr)atTe nigtule ywase stérredTfoe 30 ntihwes, then
er,nedi at e was, used t hout fur purifjcation. e.
e

theijfcéﬁg?sa‘f@rgﬁelgpqu; 1[.1‘516]( _pressur he oil\Was taken up in
dlcﬁl rBfﬁel@Lﬁ@ arfd’ V@E@hﬁ@ WthPRe %lﬁfuﬁ; Ii%!h%md%o TR dromethane phase

am no ydr oxye b enzyl oxyphenyl ]
wafs «inmh owérdediam Shfatepanddaveporated thédrypessy giving the Gfle usegrmediate that
di ssol ved in tetrahydrofuran (5 nL) and treated with
wa st Wifh %fﬁ@ecr&’?ﬁgﬁqml uori de (823 L) for 8 hours.

The m xture was Efgrt iti oned bet ween N sodi um

d. Reenprgiipeief @hdV-did-¢ mmmﬁxyﬁah@lyl]%@e&r@%ﬁmw W@ﬂé{lacetarmde
dri %egﬁﬁf‘a ?&ﬂ%‘gépﬁ’é p§%lﬂ@[a ;{ké(ﬁn% ?@qm’ﬁ};? 1§%§e‘a with

drynes e product “was by reve
metiincl énaLl) sad abﬁldrcbyethamp(ﬁ tnilIL)Za&tillO% pﬂlaglmeom bﬂbb]ﬁ €200 mg)
|nterrred|ate as its 25tr|fluoroacetate salt (150 :
wag ad d)er nlftroggy niheeask vyﬂs plqrq vp 1]:\1}31 ogen gas under atmospheric

R S D B R R ph
caﬁ[}@’dWEst regfovel by }ﬁllt&e\tioﬁlaﬁd ﬂiee\p)litﬂléd)wa@ evpRatetglvingths title
di ssolved in ethyl alcohol (5 nL) and acetic acid (5
intppecidier 20% Pd(OH) 2 (24 ng) was added under 30
ni trogen. The reactl on flask was Rurg ged with hydrogen
e. Jeepanatide pf Gt)stblh@rarmnp¢tbyJ;%pheeyl]é\hdnghyklr-eherw&ﬁﬂ@aﬂe 1,2-diamine
hydr,

t he |Cglf€1K |pgg g&le é)rev rs gf g o@ﬁl’_ﬁlg P@tﬁlmﬁmf ag Sihsgglged n

etPAylfofi@en P30 By aﬁ@@e@mﬁh Hﬁ’ﬁaﬁe-@ﬁﬂethﬁ@um(ﬁ%oﬁ@lé}i@ BAL). The
WO 2005/ 030678 PCT/ US2004/ 030833 trifl uoroacetate salt

miggre yeptafluxed el @h’Q fog 2thongs, and ceoleghiproom fempergtyeHMethanol
(lgsﬁﬂveag %rg,decﬁz owedNﬁO%e a4d%§10n ‘of 4%%613 g d%cmaﬁx ?fTE EneL) Jagd the
mlgﬂ.{ré Rf)a]s girkelt fof 10 rBnited aih B evapphayloetrodsanThO)il was taken up
agennhy mﬂim} CSﬂJhy)jmzcgaéluhrwqe«t@ ﬂh},dc(ﬂ mly), and eApATItGdHo Zrgess.

T s 81 SEEHh AR Rl MBS T By, OB godi o po%
sog&fo]g gh& HHOY ¥ DRI 50 InfiiitésO Xhkabitioh whkkdduted GvitHw2tend
exitagted ithdjdhdorpnsthapR) The orcanio laye( wen dri@dm@deﬁ sq>di@nr$ylf%tﬁ and

e Y S RO g BTy s et

wiuR F@r purification.
f. Preparation of 5-((R)-2- {2-[4-((R)-2-methylamino-2-phenylethylamino)phenyl]-
ethylamino}-1-(zert-butyldimethylsilanyloxy)ethyl)-8-benzyloxy-1H-quinolin-2-one
Under nitrogen the product of the previous step (250 mg, 0.93 mmol),
8-benzyloxy-5-[(R)-2-bromo-1-(fert-butyldimethylsilanyloxy)ethyl]- 1 H-quinolin-2-one
(454 mg, 0.93 mmol), and sodium hydrogen carbonate (234 mg, 2.8 mmol) were treated

with dimethyl sulfoxide (10 mL) and heated to 100 °C for 3 hours. The mixture was
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10 mz: [MrH+] calcd for C27H30N403: 459.2; found
459. 4. Exanple 11: Synthesis of

W®B2(06@30628 { 2- [ 4- ((R) - 2- net hyl ami no- 2- PCT/US2004/030833
phenyl et hyl am no) phenyl ]

cog}tag %rgﬁln% %@%g ra]g(i( %‘tfl‘g%rgdg{%pg erl:)\?a)lgcgr altnlg-ethyl acetate. The
éaﬁgcs W@%ﬁ%&ﬁ%ﬁ{ Xﬂe@ ls@(ﬁ{ﬂ%ﬁ cﬁ AR Wer Q&ﬁﬁlh%uﬁgtb dnd
(Benzyl oxycar bonyl am no) p enyl acetic acid(2
evahoBatedrinl Jrymess. The sitié igetmetiiale vaxt m@ﬂydﬁmﬁuﬁmhewﬁﬁfrcatlon.
ni trogen and sodi um hydride (60% di spersion in m neral
g. PiebaratiS 0f S(R) 2L {NTD{(R)-BasetBfd@tho-TPhthieethdhtairioyphenyl]-
B Mok dh )&y%é&)@ber%}lo&?mﬂ qW¥aslin-2aged and the

reactlon was stirred m nutes. Water (1 nlL) was
addddepeodugbofthe pmms @Wp é%mgh@ 19 sl Meas digeglzed in

SRR [ rebBgF Yo R st et dae LT v

5 }%o?}s;a r"l‘ﬁ%%ﬁftf%n(x@as@:@a&rat@d o (ﬂ'ﬁi’ésk an® thef} ﬂr@cﬂlﬁ:"t dlab PAriMEd by reverse-

[4-(2-tent-but'oxycar bonyl am noet'hyl ) phenyl car bano
physe]HPIpihamjfiswktdfM}} Iyepthlizatian ba givie ¢headtl elintermediateestitsr
.%12 @henyl yethyl]carbam c acid test-butyl ester
trijiyor ‘?Lcebate 8% mol), the 25 product of the previous
ste
h. §YWB%F|1~°09< «%Aﬁa{?eirﬂz@}%mﬂlﬁégj}m@é ghenyleghyamipgipheidi-e
aindamingéd -ydrexyathyDed-Fedrayy-1L Orqranelge2-020 nl) under
n| tr
éﬁ%%@oﬁ%g? %e%?o&&pg e@ (-%rO Irigl)1 Wa(s: g} %lalled in %}éyl alcohol (2 mL)
anh)ld%%ﬁlﬂh@i!uhd@n éa&b&h?(lg mg)asaddedidenaitroazdaeThardctidieflask was
m xture was stirred at O C for 10 m nutes, then at
purgsgrith leydseseaeas undes ptmossheris iprgssunandrtivied vaderdydrogen for
2 cﬁmg fﬂeo&? q%é? %\Ia tbﬁrﬁ]l_@%% %I@Iydle {11%5 €v’er 3&!& ted The

€ organi c ur ate

titRYSHPIRRT av Qiilﬁiﬁed ) E@ers&@lhuieaﬁkﬂc 20d hs&lﬁt@hémtg tdﬁuor'ﬁh&tate
organi cs were then dried over sodi um sul fate

Sl BPB e (0 Ty BN T MmO VOO MBI 61 b6 A 2 @2 (or

o B AS R 0 55 AR OO, 0, 0970

(mi @H) 4 ﬁﬁ(@(n@mH)OGQ*M 3, REQNY3qBF bArDYY AR 3reh TV} 8%8t(dd,

| carbam c acid benzyl ester The cr udegsroduct of

1H, He7 ;Qr %Dﬂa)s 3s3t@é M*@l%%pﬁé}j 283 8i (En by ohehaEs 2B, 24 G,
5nm). Th
stfihy 2B LHPRRRSSERS el Y Addpda(5 ) The

irre m rut'es 5 the
vol ati | es vvere renoved under reduced pressure. The oil
was taken up in dichloronethane and washed with 1N

sodiExanpld A3 xS yrthesis of Ni[EH(Dr i 4rée-2omatiylamine-Ziphenyl-
ov e retlyddimimo)phériydjeth yd ki) elpby ditosptethyl) el-hiypdioxy plyéngilla g
t he foirthhmidet er medi ate that was used without further
puri fication.

Using procedures similar to steps f, g, and h of Example 11, substituting N-[2-

benzyloxy-5-((R)-2-bromo-1-(tert-butyldimethylsilanyloxy)ethyl)phenyl] formamide for
8-benzyloxy-5-[(R)-2-bromo-1-(fert-butyldimethylsilanyloxy)ethyl]-1H-quinolin-2-one in
step f, the trifluoroacetate salt of the title compound was obtained. "H NMR (300MHz):
10.0 (s, 1H), 9.5 (s, 1H), 8.5 (br s, 2H), 8.5 (br s, 2H), 8.2 (s, 1H), 8.0 (s, 1H), 7.2-7.4 (m,
5H), 6.7-6.9 (m, 4H), 6.4 (d, 2H), 6.0 (m, 1H), 5.6 (m, 1H), 4.6 (m, 1H), 4.2 (m, 1H), 3.6
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d. Preparation of

(R -N-[4-(2-am noet hyl ) phenyl ] - 2- net hyl am no- 2- phenyl a
w@edoans@es 10 The crude product of the previ oOUBCHUSI04/030833

(800 ng, 1.9 mol) was dissolved with nethanol (5 nlL)

o0 BB M R ST TR 2

g96g,. W Y, e . ' pressure,
B g P O E  Boe Tor 2
hours. The pall adium catalyst was renoved by

filtration and the volatiles were evaporated giving
t he Whild the peesenitinyantidh hasheeg defuribed mathi referasice to the specific
R.- N2-[ 4- (2zam, n hyl ). phen -N -nethyl-1-p l.et.ha
eyl T, 3 SR bl Y b adoss R e B VB
chér%%é”rrﬁ? be A3t ahdlBuivaeds Ha§Delsuedinktbd W@&Bﬁmé?.&ﬁhg fidih the true
(50 nm) and treated with borane-dinmethyl sulfide
spicio ppd soop¢ Of therihyentivheln addician; eenp madéfidatigegmay bésads to adapt a
for. 2 hours and.cool ed to rqgomfenperature. t hanol
pass et oS, e e St P B e AT o0t g o the
objdetivd, Bpidit AXRRRDpé f thelpidsbntaRerdtidg. ATl sticH i d¥@cutishd &1k @tended
for 10 m nutes and t hen evaporated to dryness. The oi

to bawithgktba seqpe ofi i qlaiing appanidad bEre{s (Adﬂ_iyiomh]d, all publications,

trjfluoroacetic acid . and_evapor a to ..
patghly i Cpotent e iudii et bt aba S8 e R Bt Py Sy otaneherein n
fullBk Aaneh idiPidikly @pshpledbyQefdrerRb, 20% sol ution in

H20O) and stirresffggplo n“%ﬁies. The sol uti on was

diluted with water and 25 extracted with

di chl oronet hane. The organic | ayer was dried under

sodium sul fate and evaporated to dryness. The title

i ntermedi ate was obtained as an oil which was used

W thout further purification. f. Preparation of

5-((R)-2-{2-[4- ((R) - 2-net hyl am no- 2- phenyl et hyl am no) p

henyl ] - ethyl am no} ‘

-1-(tent-butyl di met hyl sil anyl oxy) et hyl ) - 8-benzyl oxy- 1H

-qui nolin-2-one 30 Under nitrogen the product of the

previous step (250 ng, 0.93 mnol),

8- benzyl oxy-5-[ (R) - 2- br ono-

- (teat - butyl di met hyl si | anyl oxy) et hyl ] - 1H qui nol i n- 2-on

e (454 ngy, 0.93 mmol ), and sodi um hydrogen carbonate

(234 ng, 2.8 nmol) were treated w th dinethyl

sul foxide (10 inL) and heated to 100 C for 3 hours.

The m xture was 56 WO 2005/ 030678 PCT/ US2004/ 030833

cooled to roomtenperature and partitioned between

wat er and ethyl acetate. The organics were washed

wi th saturated sodiumchloride, dried over sodium

sulfate and evaporated to dryness. The title

i nternmedi ate was used w thout further purification. g.

Preparati on of

5-((R-2-{2-[4-((R) - 2-net hyl am no- 2- phenyl et hyl am no) p

henyl]- 5

et hyl am no} - 1- hydr oxyet hyl ) - 8- benzyl oxy- 1H qui nol i n- 2-

one
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The product of the previous step (80 ng, 0.12 nmol)
was di ssolved in tetrahydrofuran (5 nL) and treated
wowak/osewret hyl am ne-tri hydrofl uoride (21 .tL) POF/US2004/030833
hours. The solution was evaporated to dryness and the
pur.i fi ed by reverse- phase HPLC and
VV%Q@Fﬁ?&E&@@Mﬁﬁ h|I|zat|on to give the title
intermediate as its 10 trifluoroacetate salt. h.
Synt hesi s of
5- ((IR) - 2-4 eorfipoundRY f@mwda @)l ami no- 2- phenyl et hyl ani no) p
henyl]- ethylam no }
- 1- hydr oxyet hyl ) - 8- hydr oxy- 1H qui nol i n- 2- one The
product of the previous step (70 ng) was dissolved in
et hyl alcohol (2 nmL) and 10% pal | adi um on carbon (14
nmy) was added under 7hi tgogen. The reaction flask was
15 purged wRth by R pressure
cat al yst

trifluoroacetate salt by Iyophilizatioﬁ (40 nmg, 0.057
mmol ). 1H NWR (300MHz): 10.6 (br s, 211), 9.2 (br d,
ZFD 8.8 (br d, 2H), 8.2 (d, 1H J=10.2BHz), 7.4-7.6
(m. 5H), 7.2 (d 1H, 8.2Hz), 6.9-7.0 20 (m 311),
Wf@r%nﬁe(m 3H), 6.2 (br s, 1H), 5.3 (br d, 1H,

4.
%gﬁgf %HRa Jlima%&' hs gg%eggglt]g %f_elatezl'ﬁ% %(ﬂré%e%}_%mé) halo,
hyamy, DH,0F2 ard (I\H{CHG)L-M R} adZR? {aMrttopethad avel -WHC(=0)CH=CH-,
H32N403: 473.3; found 473 3. _Exanple 12: Synthesis

'CB?:QH@ QN MQC:P&S( S ‘r@@‘ﬁ%aam no- 2- phenyl - 25

th 1.
o ke B A O VR O oy o,
szsalkgmylﬁﬁj%aﬂky@ﬁrl ExdORogcldbalkyl wistdil edchrC) (biklR C, galkenyl,

benzyl oxy-5-((R)-2-bronp-1-(tent-butyldi nethylsilanylo
Cobkaiyly aiddbessyslpaliyl inpptipnatly pubstituted with one or inore substituents

1nc?e Be, w&g%(!%ct (}—th rl{élf Hét&%gg{%, ffe{te?gélg t—UI@“ a{H?lt I'Nﬁlﬁic' Wherein

catli arfyl, hoteaesd] ﬁidaleﬁe’itbdyc@ﬂ id d}ﬁmhalll}b @b@@mzﬂwwm &mor more
obt ai ned. 111 NMR (300NMHz) 10 Sy..1H), 9.5 (s,

subgtfuengs mdensndentlysehected ﬁsmz tQRsand R, 2 (s, 1H), 8.0

( S o}?sgncz RA to%ﬁém( gltlét e']l}ltrigsn atgmg wh?chltﬁ'@ arg ggéc(h(ag ’f?rm a
he{'el}ocy311@nﬁg hGh @ 665/ DB00S: RGHs USRESH tBSHBF Spticiaily i:bi;ltalns an
=7.1, 14.0Hz), 3.3 (dd, 1H, J60 14. QHz) , 283 (m
ad@ﬂpnal@eg‘rgatqm(m@epgm}enﬂg s@ectg@ frogq.gxygﬁq, Zntrcf ggm_pq stHp® gvherein
sufﬂ?lr 18 %98@&&%9@5@&43 iciﬁth ong iy gwg' é?}?g% Mile the present

I'bed w re’ference to the

s peCdaéh 6f R Sareiigid hﬂ@péﬁehhsz hedrbgerl ér Ghalkyl] be
under st ood, by those skilled in the art that various
each of R°, R, and R"" is independently selected from hydrogen, C;_salkyl, aryl,

halo, -OR?, and -NR°R®;

R%is hydrogen or C;.3alkyl, optionally substituted with one or more substituents
independently selected from -OR?, —NR°RS, piperidinyl and pyrrolidinyl; and
each R?, R®, and R® is independently hydrogen or C;.3alkyl;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.
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changes may be made and equi val ents may be substituted
W t hout departing fromthe true spirit and scope of
wa b@siospsesit i on. I n addition, many nodi fi cati onBCTHY2004030833
made to adapt a particular situation, material,
conposition of matter, process, process step or steps,
to the objective, spirit and scope of the present
i nvgntio L i I epi d 0
be. a1t hi Ao e | S e o e o,
indépetidenidnsdldcyed fadrh hpdiogeérs atviing)hialo, ppdrexy, SCHaOH guelt-BIRECHO, or
;docugents cited herek£above are lncor §?¢3§ﬂ§
R ppd By %@% tagethey gre -NHATPICHZGHr Rt 1y
i ncorporated by reference. 58 WD 2005/ 030678
PCT/ US2004/ 030833 WHAT IS CLAIMED IS: 1. A conpound of
forgul a (Thy colpdund ofiisiei hor 2 edeteioR’ R, 48 R'Rate cactd
R4 is independently sel ected from hydrogen, am no,
hydraeen. hydroxy, - CH2OH and - NHCHO, or Rl and R2 taken
together are -NHC(=O) CH=CH, 10 - CH=CHC(=0) NH,
-NHC(=0O) S-, or -SC(=O NH; each of R5 and R6 is
[ ndependélhé cympeirdaifedy bneaf Olpitno én3 whierehaRk ywhd R® are each
-C(=O Rd, C2_6al kenyl, C2_6al kynyl, and
hy@ﬁg@bycloalkyl wherein each Cl 6a|ky| C2. 6al kenyl
C2. 6al I cynyl, and C3_6cycl oal kyl is optlonally
substituted with one or nore substituents
i ndépendant kympelmatfetiaitv drvhichyis a chatpenaboformula (I1):
het erocyclyl, -ORa, and NRbR, wherein 15 each aryl,
heteroaryl, and heterocyclyl is optionally substituted
with one or nore suhﬁﬁltuents i ndependent |y sel ect ed
from-OWand NRbR_ or] R5Hand R6 together with the
nitrogen atomto ¥Ch ey ar L tached Fohm a
heterocyclic ri vijnig from
wherein the rfifdg dptifnal Iy conta|d$ ali additiona
het er oat om i ndepeRdent |y sel ected fromyasgagen,
nitrogen, and sul fur, wherein 20 sulfur is optionally
substituted with one or two oxygens; each of R7 and R8
i s independently hydrogen or Cl_6al kyl (Ipach of R9,
R1Q, and R11l is independently sel ected from hydrogen,
'WWﬁ@%alkyl aryl, halo, -ORa, and NRbR, Rd is hydrogen
or QU ;3e EHJI‘{%@H OPINH@ ), b R@ l?sslydrrévgeﬁd oMk athdq(‘?ecalgén tUEéftﬁer are
substituen

25 |n ependent |y selected from -

-NNRERD)EHp€Hr di Y IH=80TCE0)NG-; di nyl ; and
each of R® and R®is independently selected from hydrogen, Ci.¢alkyl, Cxsalkenyl,

Cy.6alkynyl, and Cs.¢cycloalkyl, wherein each Cj.galkyl, C;.salkenyl, Casalkynyl, and
Cs.scycloalkyl is optionally substituted with one or more substituents independently
selected from aryl, heteroaryl, heterocyclyl, -OR?, and -NRR, wherein each aryl,
heteroaryl, and heterocyclyl is optionally substituted with one or more substituents
independently selected from -OR® and -NR'R®,

or R® and R® together with the nitrogen atom to which they are attached form a
heterocyclic ring having from 5 to 7 ring atoms and containiﬁg 1 or 2 heteroatoms
independently selected from oxygen, nitrogen, and sulfur, wherein sulfur is optionally
substituted with one or two oxygens; and

each R? R®, and R® is independently hydrogen or Cj.3alkyl;
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each Ra, Rb, and R is independently hydrogen or

Cl 3allcyl; or a pharmaceutically-acceptable salt or
w@ologase7or stereoi soner thereof. 59 WD 2005/ OBOBVS2004/030833

PCT/ US2004/ 030833 2. The conpound of Caim1l wherein

each of Rl, R2, R4 is independently sel ected
T ofs MR BaE Gl rcoP Al el Ry GRS bF SeRpeRTghgereor

-NHCHO, or Rl and R2 taken together are

-NHC(=0) CH=CH or -CH=CHC(=O NH-. 5 3. The conpound of
C abm 1 Ghe onpremdiof aRPondB0Clanns]1 Rl wheeireeech of R® and R%is
hydr ogen. (4. The

indgEKIgNY Feiecidonn DB LB h SeIkpl Wy ogaFiombo . Mhgren cach

Ci. ﬁ@qyﬁloﬁllﬁlﬂsﬁk%f’cﬁ Bn%%%ﬁ%&ﬂ@%_énd&%ﬁﬂyﬁtﬂf selected

frohyist@geriyl 0ORRarandNIER t akRaridRfad gm]ner avith the nitrogen atom to

-N =0 CH=CH- - O NH- f RS d R6
Whﬁqh&Hg(aeﬂ)a aftaqhgd é@h@@%ﬁ%}wﬁmg@ ot} %gw%nftoms an

o B SN BT k. s

C3_6cycl oal kyl is optlonally substltuted wi th one or
nore substituents independen

het ér oar yhe CoBPIYQf @y ene o ¥m%\ & gl & Wéﬁ%ﬁ%g’ﬁé R'is
in%h%ﬁﬁeﬁlﬂ?%%f&%%{ g, .3 l RELRIPEN gls Sltgialtﬂ{zl i9 thmlyl sMbstituted with

orie nmore su
oné Eldﬁﬁﬁlﬁdtﬁﬁﬂépﬁnﬁe&iﬂ@&bledteﬂ fiom hyhbxyd ehinbYip@tdioyl, 88 and

et h th th t h
pyaeidionce ﬁ%qa#% tog%feg?%@i@% R qEe R QLR MR sk flched form
anl;(grg ﬁih,%rﬁ%lﬁ %I ning 1 or 2 heteroatorrs

in de

ed from oxygen, nitrogen, and
sulfur mhereln sulfur IS optionally substituted with
one or two oxygens; and each

i nd8penddie LoMAgEIRFAY ope ggcgémﬁg, [t 76@%9%1 5%@@@35@@%6 is
mc{°§g4&g§§§)gg4rg%q,8§% 05 _ph_ar maceuti cal | y-accept abl e

e of s reoi somer thereof. 6. The
conpound of any one of Clains 1 to 5 wherein each of
R5 and R6 is
0. The compound of any one of Claims 1 to 8 wherein the stereochemistry at

the alkylene carbon bearing the hydroxyl group is (R).

10. A compound of Claim 1 which is selected from:
5-((R)-2-{2-[4-((R)-2-amino-2-phenylethylamino)phenylJethylamino}-1-hydroxy-
ethyl)-8-hydroxy-1H-quinolin-2-one;
N-[5-((R)-2-{2-[4-((R)-2-amino-2-phenylethylamino)phenyl]ethylamino}-1-
hydroxyethyl)-2-hydroxyphenyl}formamide;
5-((R)-2-{2-[4~((S)-2-amino-2-phenylethylamino)phenyl]ethylamino} - 1-hydroxy-
ethyl)-8-hydroxy-1H-quinolin-2-one;
N-[5-((R)-2-{2-[4~((S)-2-amino-2-phenylethylamino)phenyl]ethylamino}-1-
hydroxyethyl)-2-hydroxyphenyl]formamide;
5-((R)-2-{2-[4~((R)-2-methylamino-2-phenylethylamino)phenyl]ethylamino}-1-
hydroxyethyl)-8-hydroxy-1H-quinolin-2-one;

61



10

15

20

25

30

i ndependently sel ected from hydrogen, Cl_6allcyl, and
C3. 6¢cycl oal I kyl, wherein each 5 Cl_6al kyl is

Wopiososmid y substituted with one or nore substP@ﬂHmos4/030833
i ndependently selected from heterocyclyl, - , and

i SHODRP. &?Z&a%%%ﬁraﬁ$r€%m%¢¢g§§ﬁw%p%ﬁw%%”ﬁamm} -

t and containing 1 or 2
hycﬁ‘g éﬂ%rl}‘éfﬁ xyqziﬂ@ AR g

ato I ndepe y ‘el ected from oxygen,

ni t Ne[GeiiR)-2+{8- [ét((R)l:R meﬂ@lalnlnﬁnepmmﬂlymmﬁ)phmwlbﬂylaﬂlino}-
Clalrm#étOGV\,he each Qf R5 and R6 is

I-hyderepeh %h}@rm TYeHOIHAEAC33] kyl , wherei n each
L33l 3290 DRIy B ick b Rehy ik fom3peny -

ent ndent om hydr oxyl
ethytanniog } - p4hpdmox§d¢thylb-,2 }syxinbxyplymyﬁl-ﬁodnamid,e or R5 and R6
h h i h.th .
Reg AR E SRR A EN S R SRR
hy&.ox}'{g@lygg@%gg 195- qglggmggeongf Clains 1 to 7 wherein

eac epenhdent |y hydrogen or

Cl_3a(Ry2-{2-94-(he-diarginylomino2-pirepylethylaniinQiphenms]ethylamigo } - 1-
wherejn the ster chen]{lstr at 20 the al kyl ene carbon

hy%j‘@?‘?ﬂh}é ?Wé(d’f?;)‘éfr gllm@ BUPEs (F}%j éo aglcon'pound of

{2 4 ?(g;‘!zg{& [ms(ﬁ% ﬁfe%kgﬁimlf] etg h@] y‘gf réfl lﬁ}rp e11fr]10)Ipheny1 Jethylamino}-1-
hyéxtohyéthyl) ﬂd}bfdfokyjﬂhﬂillyﬂﬁymanmﬂqz lahd 8- hydr oxy-

H qui hol i n- 2- 25, . .
| SR 3 o st L
oxyphen

cti¥td naﬁ)ly %}h@%}?@gn ?Yl%fd%ég@h&}sh]lfo%n coxypheny

{ 2- pharp{aSputRaRyracap2bisaity hed sotv#es and)spdresiydnhers thereof.

et hyl am no} - 1-hydroxy- ethyl)-8-hydroxy- |
H qui nol i n-2-one; N[5-((R)-2-

2 | ] ethyl am
oy 1 T e ke Py ot 5
( ( B}((R)-—Z-{{Z-H ((R)-2-amino-2-phenylethylamino)phenyl]ethylamino}-1-hydroxy-

2- et hyl am no- 2- phenyl et hyl am no) phenyl ]
eﬂé’l”hél?‘é‘%@ﬁfflﬁ -qUuol{L o8BSy et hyl ) - 8 - hydr oxy-

?\EESQQRTQZ{ZO[QG((RPQ - &9 PReAIAR B mntelpirdasf %&Qﬁ@ﬁé}%-
hy&&x&éthfdﬁ Rihydradiypkénylf@manod® - phenyl et hyl ami no) phenyl ]
by SORGLE-EOR amisRy2 heng Ao WhsAglethylamino}-1-hydroxy-
etW§2§{ E%—?f %5[ %lé?%hl} %lr%n?fo 2- phenyl et hyl am no) phenyl ]
et NW-EH(RPR- {2- 1~ @S)dlﬂﬂmﬁi DrphdnyZethylammoypiteapliéthylamino}-1-
hyaroxyethyl) 2-hydroxyphenyl]formamide;
5-((R)-2-{2-[4-((R)-2-methylamino-2-phenylethylamino)phenyl]ethylamino}-1-
hydroxyethyl)-8-hydroxy-1H-quinolin-2-one; and
N-[5-((R)-2-{2-[4-((R)-2-methylamino-2-phenylethylamino)phenyl]ethylamino} -
1-hydroxyethyl)-2-hydroxyphenyl]formamide; and

pharmaceutically-acceptable salts and solvates and stereoisomers thereof.
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5 N[5-((R)-2-
{2-14-((R)-2-di net hyl ai ni no- 2- phenyl et hyl am no) phenyl ]

W0 2@6k3deasni no } - 1- hydr oxyet hyl ) - 2- hydr oxyphengd§/US2004/030833
-formam de; 5-((R)-2-

é?hb?a%fs s%éhne ﬂgiE%Qgﬂiifhenylethylan1ro)pheny|]

P AR o ps P Ty s e
hyébblylbdads.no} -1- 10 ,

hydr oxyet hyl ) - 8- hydr oxy- 1H qui nol i n- 2- one;
N-[5-((R)-2-

{2-] ( ( - ' NerdoEf
Vi avinol %P*%ﬁ“%%%%%t B W S el
amaont d‘ﬂ-t[léec(n(lﬁunﬂof any one of Claims 1 to 12 and a pharmaceutically acceptable
{2-[4-((5)-2-di net hyl am no- 2- phenyl et hyl am no) phenyl ] -
CagChyl am no } - 1- hydroxyet hyl)-2-hydr oxyphenyl ]
-formam de; 15 pharmaceutical |l y-acceptable salts and
sol vates and stereoisoners thereof. 11. The conpound
of @Hai MThe phhineleitivabedngisittbnfof@minbi g, (VR)eréin the composition
2-[4- ((R) -2-am no- 2- phenyl et hyl am no) phenyl ]
qﬁyplgﬁp.ﬁ@ a}thergpmlgalbskgffec Ve Qm?urg qﬁya? gg(gnorq other therapeutic

agﬁtfu' nol i n-2-one; 20

5-((R) - 2- {2 [4 ((R) - 2-am no- 2- phenyl et hyl am no) phen
yl ] et hyl am no} - 1- hydroxyet hyl ) - 2- hydr oxyphenyl ]
fonnan1de

{2- [ ((gﬁ).ephw%gut@abwsg%mfm%}%Wgﬁvp] the other therapeutic
so il PO 5 Hiltincspioaegpt ra PRES i
{2- [4 ((S)-2-am no- 2- phenyl et hyl am no) phenyl ] et hyI amn

0}-1- 25 hydroxyet hyli 2- hydr oxy tphenyl ] formam de
5- ( (IR) - 2-The pharmaceutica composmon of any one of Claims 13 to 15, wherein

ond iRl AR AL ANGAY) S o) pheny!

hydr oxyet hyl ) - 8- hydr oxy- 1H qui nol i n- 2- one; and
N-[5-((R) - 2-
{2- [14. ((F%C%n‘h*ﬁﬂ‘l*ﬁﬂ compising the epippeind oty qay phekmng 1 to 12 and

WA yet hyl ) - 2- hydr oxyphenyl ]
OngéFﬁgﬁg%ggﬂ%ﬁﬁpéﬁﬁa%é%ﬁaceut|caIIy acceptable salts
and sol vates and stereoi soners thereof. 62 MD
2005/ 030678 PCT/ US2004/ 030833 12.. Crystalli

N- [ 98( ( RThgcopmbiration ofS°1 agm i Whgrein the other therapeutlc agentis a

coBRER L WA RPORR D SRR, o
hydrochloride. 5 13. A pharmaceutical conposition

conprising a therapeutically effectlve anmount of the
conpd8und Zosorapipaiinrecomprising hreompquyd pf agy,epeof Claims {012 anda

co&%%lrmn&ase‘fecttedci?clrll¥heaé:rgl? %&gmﬁng of fluticasone propionate, 6a,90-difluoro-
170-[(2-furanylcarbonyl)oxy]-11B-hydroxy-16o-methyl-3-oxo-androsta-1,4-diene-17f3-
carbothioic acid S-fluoromethyl ester, and 6a,90-difluoro-11p-hydroxy-16a-methyl-3-
ox0-17a-propionyloxy- androsta-1,4-diene-17f3-carbothioic acid S-(2-oxo-tetrahydro-
furan-3S-yl) ester.
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carrier. 14. The pharmaceutical conposition of C aim
13, wherein the conposition 10 further conprises a
wo bh@sapeig | cal |y ef fective anount of one or noPET/U$1964/030833
t herapeutic agents. 15. The pharnmaceutica
conmposition of Claim14 wherein the ot her therapeutic,
ageR?- i sAdnelhpd pEBeatingsi raammal bavingmeisease oy rendyimmssociated
or, a.PDE4.inhibitor. .15 16. .The phatr L j-cal:
wifk Bt e g Yot Db oy P i Bne o tho mamml,
a thetghcGAEMIRTfect 8 drBolr® 0FN bahBehddast aagGhe bsCladhé 0o DY.
i nhal ation. 17. A conbination conprising the conpound
of any one of Clains 1 to 12 and 20 one or nore other
t herapeutd ¢c_agent 18. ,The combination of (J.aj
whePLt . CHEBRReL oGP HAr ERTE ARy Bndtidh B abhtmmonary
diseetor eOdigs®i d, an anticholinergi c agent, or a PDE4
inhibitor. 25 19. A conbinati on conprising a conpound
of any one of Clains 1 to 12 and a conpound sel ect ed

grao g%t glef[ﬁl% grijegl}o%ooqs(ijlgitnil 59 w?lferem ﬁ'lte ip%ﬁﬁc?rpa?y 81@921% gp 93n%ition is

asthfid of CRrohler R h&MeHRARNONBY Mikeakd ( 3- hydr oxy- 16a- et hyl - 3
- 0x0- androsta-1, 4-di ene-17[ 3- carbothioic acid
S-fluoronethyl ester, and
g;a( o_%?._?gl_ ;[{,l% %{egléﬂ]ﬂl %@?Xﬁj b &% e 02 TR R condition is selected from

theggjrggﬂ 8distind ofprNernd Tdb3dr, iR did 0 disoftetd] cardiac disorders, and
- (2-oxo-tetrahydro 30 furan-3S-yl) ester. 63 WO '
mnf0084080678 PCT/ US2004/ 030833 20. A method of treating
a mamal having a di sease or condition associ ated
with (32 adrenergic receptor activity, the nethod

compyi si Nheshthdt St €lhind 30 FidtHed BoMiPAFBE admiistering a therapeutically
therapeutically effective anobunt of a conpound of any

effgetiveaimatingphieneloringorg 2the tiRtapetiieagatsnod of O ai m 20
wherein the disease or condition is a pul nobnary
di sease or condition. 22. The nethod of Claim 21

whengi N e nthéPHRCMin D5 §deRiPtheCid ithdr&tutis agas iduma
or chronic obstructive pul nonary di sease. 10 23. The
cortispstewdid fan @htichwliperaivhagent, nr ¢ BRE4iiswhger.or condition is
sel ected from the group consisting of pre-term| abor,
neur ol ogi cal di sorders, cardiac disorders, and

i nf lgnmati@inethod of Claim 20 wherein the method comprises administering the

pharmaceutical composition by inhalation.

27.  Aprocess for preparing a compound of formula (I), the process
comprising:
reacting a compound of formula (IIT):

o)=L
4a
R L

(1)
R3a R2a
R1a
wherein P! is a hydroxy-protecting group, L is a leaving group, each of R', R*, R*, and
R* is independently defined to be the same as R!, R% R, and R* in Claim 1, or ~OP?,

wherein P? is a hydroxy-protecting group, with a compound of formula (IV):
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15 24. The nethod of Claim 20 further conprising
adm nistering a therapeutically effective anmount of
wW@n®s50806mor e ot her therapeutic agents. 25. TherP@EUkm®A4/030833
of Claim24 wherein the other therapeutic agent is a
corticosteroid, an anticholinergic agent, or a PDE4
i nhibitor. 20426. Thegethod of _Q aRm 20 wherein the
met hod conpri seg™ady tering d phar uti cal
conposi tion blenh% : eaess Y of preparing
a conmpound of forrmula (1)H t e gPocess 25 conpri sing:
reacting a conpound of formufgsgd11): OP1 (I\/p Rla
wherein Pl is ajh ﬁrox rotecting group, is a
whersiRn& ‘gRo ,Reév’)é @re drfincd ®R3a Clainyl, tR@@PVl%e a compound
nde ently defined to be the sane as Rl, R2, RS,
of g %i@sh Caim1l, or -OP2, 30 wherein P2 is a
hydr oxy- protecting group, with a conpound of fornula
(1'V): 64 WD 2005/ 030678 PCT/ US2004/ 030833 R9 NR5R6
wher ei n ,R5, R6OFF? R8, R9, Rl, and Rif gre defined as

in dai N| o€ o rrmla(\/%]: (V)
5 renovi ng pr ot [ orOV|de a(V)
conpourga B (WA 6R'° and N R9

Ri o when any®f R a, Rea ] R4aR|s -OP2,

5 removi ng the protecting group P2NRERE provi de a
compound of formula (1), or a salt or stereoisomner’
t her@ndving the protecting group P! to provide a compound of formula (VI):

' (VD
R7><R?©\N R10

H R
NR°R® ; and

R3a R2a
R1a

when any of R'®, R®, R®, or R* is —~OP?, removing the protecting group P*to

provide a compound of formula (I), or a salt or stereoisomer thereof.

10
28.  The product prepared by the process of Claim 27.
29. A compound as claimed in any one of Claims 1 to 12 for use in therapy.
.15 30.  Use of a compound of any one of Claims 1 to 12 for manufacture of a
medicament.
31.  The use of Claim 30 wherein the medicament is for the treatment of a
disease or condition in a mammal associated with B, adrenergic receptor activity.
20

32.  The use of Claim 31 wherein the disease or condition is a pulmonary

disease or condition.
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