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Aryl Aniline Derivatives as b Adrenergi c Receptor
Agoni sts Field of the Invention The invention is

walooeptmd2 t 0 novel b2 adrenergi c receptor agonPGL/ES20041€00810

invention is also directed to pharmaceutica

conposi tions conprising such conpounds, nethods of

usi ng such conpounds to treat diseases associated with

b2 adrenergic receptor activity, and processes and

i nternedi ates useful for preparing such conpounds.

Background of the Invention b2 adrenergic receptor

agoni sts are recogni zed as effective drugs for the

treatment of pul nonary di seases such as asthma and

chronic obstructive puInDnary di sease (including

chronic bropc 2 adr ner

Fecept or agorttdniting BerFERVRAEHE warBfer2ORRRR B Agonists

pre-ternilabor, and are potentially useful for

treating neurol ogi cal disorders and cardi ac di sorders.

In spite of the success that has been achieved with

certain b2 adrenergic receptor agonists, current

agents possess | ess than desirable duration of action,

pot ency, selectivity, and/or onset. Thus, there is a

need for additional b2 adrenergic receptor agonists

havi ng i nproved properti epicldsfthe Bchtigt oved durati on

of action, potency, selectivity, and/or onset. Sunmary

of t HEhel inventiph ondifdoeedi tnmemliﬁoradmnongiiqj@semmonists The invention
ounds t hat 0SSEsY b2 adr.ener recept or a I St

1§ SFP GESIS0 laiaing ReRenEea s ORan P B RIS CURPRRgS. Methods of

%g’l\éesglhll O8mpANRs RE Gt lafeads td&opﬁte@%lﬁﬂﬁ achersik ?&:Ebt\ﬁ? act1v1ty,
renergi c receptor agonists hi ddition, conpounds

aﬂﬂphhemmmemdnmﬂnhdm&mbsahlﬁmpn@ahngpmﬁ&%sqmands

surprising and unexpectedly | ong duration of action,

which is expected to allow for once-daily, or even

| ess frequent, dosing., AccHAiM i 1 nvention

provi des a conpound wher ei n: each

of Rl[}z ddZenefi3c raBstoRdgonsts 4tel eemegﬁem dsjeffeetiecdds forale treatment

qj%)rogen hydroxy, am no, halo, -CH2OH and - NHCHO,  or
uimenarp diseasensich ge esbma gp¢ clfenisEbedutivg Pulmonary disease

(g&%g\@tonlcﬁzd%Pl ﬁgn&%np%epgl)._ F%h!v nerglc recep%r agonists are also

dseRakdrttanyg pre-(MRl (480r, ahd G foadrtinl1$ 0¥dfalNGr &édth3 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 additional B,
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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and the other of R5 and R6 is selected from hydrogen,
hydr oxy, Cl-4al koxy, and Cl-4al kyl, wherein Cl-4al kyl

wo soosptasonal | y substituted with hal o, wherei n BeDhS2G605/@0810

i ndependently selected from- 0-, -NH, -S, -NHSO2-,

. = SOPNH-, - NHG(=0).-, and - =0)NH-: each o O, o
injeponAte Gph P R aeBr TP rbyEap ey gidtonof

acasn Fsalﬂclaﬁcéxﬁécled foQ@si1eF ofﬂéet(ihllgh& dVieh 128 B8qRin® Mokidg.

which they are attached, or t oget her W|th t he

ni t rAggerdinglythisanvention pravides agompotedioffeemuladBr bon
atom of the adjacent Cl-6al kylenyl, or R12 and R13,
together with the nitro lgen atomto which they are
attached, or R142 eq.,vmththe nltrogen atomto
which it is atRa d_&l.ca R: adj acent
Cl-6al kylenyl, fo Oy eroaryl ring
having from5 R& TN S
cont ai ni ng an addi 1ona| heteroatom%el ected from
oxygen, nitrogen, and sul fur, wherein frogen is
optionally substituted with -S(O) 2-Cl1- kyl; and n is

wHereid; or 3; and each of R7, R8, and RO is

i ndependent éé ydro%gn or Cl-6al kyl; ar
phargigl ek 1> &al Ry 288 Ke bt BEeRENLEN Y %}ecg@w Bygpgen, hydroxy,

ani hg rl‘ﬁl% S@ Htalﬁﬁr ﬁ?IfCH(? NG RIMYAH N3 St d? raf%véega%%d f*om
nadeu ositions conprising a conpound o
M{®(=O)@Hﬁ=0H)n GH&C&IC{(h@r)NHe eNHCc(a:U)S- and epCED)RH-;
carrier. i avention further E%rﬁllqies conpi nations ,

Th
conptiesi Ry agd Ro b trier-dtkyianslli- i SR Castdeny 1O nr e
ot hez{ndtt{f 5@9@&&%@9@% §el@cqu @g’%ﬁ%&g @l‘QﬁX,eC]qalkOXy, and

ositions conprising suc

Ci. @H@[]twm%lﬁl@ @anayleybpt&ﬁwﬂy seistiadedvith helat i ng a manmal
havi n]gqra di sease or condition associated with b2
adr e @Pc receptor activity (e.g. a pul nonary

di sease, AHER BTN PLIEALORMG - PSUEHCLEY AHsOr, SN

pul monary |sease a heurdl o

di soNIBC(E=0H- gaﬂdce;eo)}l}mr der, or inflammtion), the
met hod conpri sip R?ldml{n steql ng to the nmanmal ,

t her apeut9aghpf § ord Biyois sdegendgnidy hysbosen cgfclt4ﬁ1gy1 or
i nventi orkIOIHC?R“ INYS {heﬁ%tﬁ Ilflg% lgir?rlg)ﬁeglr %Xﬂtnqg %Vh"f‘cH"t?E}hQrglaggched, or

treat ment conpri i %Q herapeu
ef f er'] togetherouint tlﬁfmt@ogéﬁmttirﬂ&i whithaf is attaahep anda carbot bem of

! nvetgg Ieu%gce%rt]%l ?ar}l?ylgnryl orR 912 gﬁdhﬁ[” ttoggtglgrpv%ftllg IthCe n?t%oegrgnsatom to
which they are attached, or R'?, together with the nitrogen atom to which it is
attached and a carbon atom of the adjacent C;.salkylenyl, form a heterocyclic or
heteroaryl ring having from 5 to 7 ring atoms, and optionally containing an
additional heteroatom selected from oxygen, nitrogen, and sulfur, wherein
nitrogen is optionally substituted with -S(O),-C,;_salkyl; and

nis 1,2, or 3; and
each of R, R®, and R’ is independently hydrogen or C;_salkyl,
or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

The invention also provides pharmaceutical compositions comprising a compound

of the invention and a pharmaceutically-acceptable carrier. The invention further
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The invention also provides a nethod of treating a
mamal having a di sease or condition associated with

w200adresner gi ¢ receptor activity, the nethod cPEPUSEDFIES10

adm nistering to the manmal , a therapeutically

ffective. f a ph  cal - i tion of
AiulSEr bR RS o np AR BORH o1l HROHRAT ki 2 o porg other

BBrap&eR aasnts 6E phaithat@Ricsl compdsitibAs Sdripkysiid QlcB@badinations.
systens or sanples, or for studying the activity of

ot her Thianentisn abworovidersa mathed od iragfing 2 mamawbhadng aflisease or

RS IARLI Bt PSRRI de )T AoV (iee? RREBTEPCd s e, such
ACHARM AR Bt SbPucER NABnAY dieticCpleStefR labbh &Rafologéal

a research tool for studying a biological systemor
diaordte a oardiagrdispirdar pwranflamgmaen)bthe auktkorbeqymrisingaimioistering to the

agoni sts, I n separat.e .and disti.nct aspect the .

PR DeaP LB R TTELC PR REOBPRURG AL dpigntion. The
inRtAlorEHHR 2o HESC! MbRdd BEfredthentMiintdtistCadusifisteting Qr
preparing conpounds of the invention. The invention
thempeyically dfective emopoiefd evinttihasionrpf @rcbimpaurdsofitbs orviehiéeh and one
herei n for, use gical therapy, as well as the use

[.n e

angﬁéﬂﬁﬁgﬁﬁﬂxﬁbc?ﬁﬁl?nvention in the manufacture of a
for MubRe inQBntRh AARMEHTBN mfeﬂfodtolf%ﬁt!ir[% AR BAviR@Y RGase or
a di sease or condition associated with b2 adrenergic
coadéjpnassaddted wity B edgnergicpataptoractvity, seasethod oahprasing
asthpa or chronic opstructive PU| nary di sease .
yipinstsringto fsrmammal atrraRguiga LR ties e oupt 68 A ghagmaceutical

' , i gymation). Brief Description of the
%?gﬁﬁﬁg?%ﬁﬁﬁﬁq&¥s an x-ray powder diffraction pattern
of t hEhecoapmindodf thk dmqeheorlddn alfd & used ias regearch tools, i.€. to study
differential scannjng calorinetry trace of tgg? roduct

logicahpistems s sappigs. oF fpisstugying s poliRerirotrcheraice| wppounds.
| . - . I .
PS04 08, LE I SIRTPLE sk iy e
Smiuadlf dorinita (IJ; lofa pharmmceutically agceptablienlt dr dlvate b stareoisomer
attern of the praoduct, of ample 17d. FIG is.a.. )
thereoh 8 AFSRrch Aol rf?qﬁu%rrgoﬁwgwl BYSe %%arlmi%orp% digeqvering
%WEXQ&Q}I% 108 opietaidigd Description of the Invention
e Pt AVEnt Pon pPovi es novel aryl aniline b2

adr enpy @parafeene [MidincE@pedts ttise b erdthrldodprovides $iithetic processes
phar maceuti cal | y-acceptabl e salts or sol vates or
andaintesmediagtes deschibedipgrein;rwyhich 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 mammal having a disease or
condition associated with B, adrenergic receptor activity (e.g. a pulmonary disease, such
as asthma or chronic obstructive pulmonary disease, pre-term labor, a neurological

disorder, a cardiac disorder, or inflammation).
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foll owi ng substituents and values are intended to
provi de representati ve exanpl es of various aspects of

wo b@siorogent i on. These representative val ues arBCT/US2005/000810

intended to further define such aspects and are not

i ntended to excl ude he vaI ues c?frthe mt. t he scope of
the invention. hi a i nventi on,

Rl i s1al & anx-%depﬂlfﬁa&rdﬁlﬂ@ueﬂnmf@m dSARE Ekhiple 17b.
aspects, Rl is chloro, - OH, or - or RLiIs -

CH2OHF IG; 21s a\mq@e[gnnhl scamgpg galpmmeﬁg gg@q of th@pq’oguct of Example 17b.

an ngonp iRy SRR par GO BRET b Rgpte g7

R4 i SFIGyd E%@rﬁ‘fe%ntlﬁmcﬁﬁxﬂng BiloAmsRe crhéd F thé pRtict JRExaple 17c.
-NHCHO, R3 is dr ox and R2 and R4 are each

hydr d6n5 i9 an PSrnQyt ez gé&acftro@ mﬁgmf therarodwet oRExampler] 7d.

L;g ?g{i@ 6 éﬁq%dlﬁNﬁﬁcgl 12{?8?188% ﬁalorﬁ]ineg% gt%;elzcéf_tg%)g od}J?tR:% Example 17d.

aspect, RL is - CH2OH, R3 is hydroxy, and R2 and R4

are each hydrogen. hi yet another specific aspect,

Rland R4 are chl or o, D&gil¢dsDeseription aj themwernﬁcm]ydrogen

hi stII thers crfrc as

{ oget rinfingon Rresf &8 peveGr Bl oA Hera Testlrcionyts of

tﬁﬂﬁiulﬁeﬁ | 6t ﬂﬂxgﬁ&gl@ﬁba&fac@ep‘ﬁmsaﬁt‘s Gr §(§9ﬁ€§ or Jte@Eorfts kifereof. The
-[ X-d- ealk lenyl*~-NR'V 1, where n, X, 0 and Rl are

fdkltf)wmgduhrgltmermta‘ andrmaluges @ﬂé)mtmderh@tmevlds m@ntetl'ass@@mp,les of

R5 or R6 is O Cl-.6al kyl en n- NRIORn where R1 n
VeROSp Dot Pl B ELiiph | esraraEr et R G fughdeq ¥ fther
(ﬁ:ﬁ% B&h RP&E ddCar@ ARG atend&Pro¥x e behed Palues or 11m1t the scope of the

O Cl1- 6al kyl enyl - NRLORn where each of R and Rl
invehgipendent | y hydrogen or Ci "al kyI Represent atrve R5

Sﬁg%%kﬁéﬁc'm' ); but are mot ﬁﬁfqg)ﬁgﬁaNHCHo

t e
i o O aitet féxyl?ceahs)bé‘et@@ 1%1‘11’01%0 g?—lféogiﬁﬁpﬁﬁbH(R%rq{ if6CH,0H

or —-NHCHO.

In a specific aspect, R* is hydrogen.

In a specific aspect, R? is hydroxy or amino.

In specific aspects, R* is hydrogen or halo; or R* is hydrogen or chloro.

In a specific aspect, R' is -NHCHO, R? is hydroxy, and R? and R* are each
hydrogen.

In another specific aspect, R' and R? taken together are -NHC(=O)CH=CH- or
-CH=CHC(=0)NH-, R? is hydroxy, and R* is hydrogen.

In another specific aspect, R'is —-CH,OH, R} is hydroxy, and R? and R* are each
hydrogen.

In yet another specific aspect, R'and R* are chloro, R? is amino, and R? is
hydrogen. |

In still another specific aspect, R! and R? taken together are -NHC(=0)S- or
-SC(=0)NH-, R® is hydroxy, and R* is hydrogen.

In a specific aspect, R’ or R® is -[X-C) galkylenyl],-NR'°R"", where n, X, R'® and

R'! are defined as in formula (J).



R11, together with the nitrogen atomto which they are

attached, forma piperazinyl ring. For exanple, R5 or
WRE0058708Q( CH2) 2- 1- pi perazinyl. I n yet another BEEBUSI008000810

aspect, R5 or R6 is Cl-6al kyl enyl - NR12R13 where R12

o0 Pt ShBiectE SBEd R ot oI Akt KR where R e
RClar6 akbfiyddaRyh fOMRLERIBanthelsg &ach of R12 and R13 is
i ndependent|y hydrogen or Cl-4al kyl. Represeptative RS

or angithes spediifichaspeethR S ol pis ¢ O-Ci-sadikyleny]-NRIt R aehergach of R

lipguted to, - NH2, - .a .

an i of adsPereny PRIy rbByr o B0 E au &' vy potuce,
5 bark fotGimAal ﬂ@ylo(CQ%zil\I}Ib@l-d)(}C}Q)lNUHg%t N OM b NHahed for

exanple, CF ; or R5 or R6 I1s Cl-4al koxy, for exanple,

-0C ‘Ho/NKRG or R6 is hydrogen; or R5 or R6 is

hydroxy. .hi a specific,aspect, i d e 11 | 10
opec i Motk sBedRE g R AGERC 50 C PR ERRCTR. B R and
RO tégettey diBaR nitroferPREmAS MR theyi Brel AMEYd] ImPY SpéraAsyl ring.

acorrpounq of f_ormJIa(L.: () wherein: RLis - CH or
For ¢4, Rared RRs iQ(Olpdr bgiweraziyl Rl and R2 t aken

10 L2 SRt DT R or s (ARG U an
RCLaR Akfivddenyh fO¥RLZRER, and the other of RS and R6 is

sel ected from hydrogen, hydroxy, Ci“alkoxy,
C1- 430 ¥ lapothprsperific GxpashNOpr R Ss Gpcaﬂl@myﬂﬂfﬂ?s‘%g twhet esgh of R

a{\{\% gibplg ?fg%ﬁ?%g@ Mcgg%%lhod‘ﬁg 1 cﬁlﬁi’(g{ lggeflp’}esgilﬁjé%%ﬁggr(jﬁé%ah’lésswithin
tHi9 Bplebte incWde Noult AR Kbt 118 Mo, 2O ITHWN (L) NE@H 3, @nd

attached, or R10, together with the nitrogen atomto
15 -GHeCGEHA:NHe. at t ached and a carbon at om of the adjacent

Cl- 6al enyl, ar. R12 angsR1l3s.together with t . .
i 17 DB SBPERTGARER L Rer By f e tsdaatoigy lituted with
hhIRURk RREmMe! OF L BERMbE ROBAT) ,AIK8RY,HBr ¥Wlinfille, HOCHS;; or R® or R® is
attached gnd a_car bon atom of the adjacent
h@iroger; loy Rey R, isflydmxy. het er ocyclic or
In a specific aspect, R’ is hydrogen.
20 In a specific aspect, R® is hydrogen.
In a specific aspect, R’ is hydrogen.

In one aspect, the invention provides a compound of formula (II):

()

25 wherein:
R' is -CH,OH or -NHCHO, and R? is hydrogen; or R! and R? taken together are
-NHC(=0)CH=CH- or -CH=CHC(=O)NH-;
one of R® and R® is -[O-C;.galkylenyl],-NR'°R!! or C,_salkylenyl-NR'*R",
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heteroaryl ring having from5 to 7 ring atons and
optional ly contai ning an additional heteroatom

waedosotrmd f r om oxygen, nitrogen, and sul fur, WeT/E52005/000810

nitrogen is optionally substituted with

-S(O024 éﬁ«]:r c?’tJRS A4 ‘i‘(“?s %ﬁec}efﬁ?gx ’h|y81[o§?l Val}ydroxy Ci4alkoxy, and

pharnace icalTy-accep e sa

GiL8Ik§D nderai Cf l;lﬂlt W o tidﬁaﬂﬁmﬁﬁﬁfute’iﬁ\pﬁh‘halol he invention
provi des conpounds of formula () in which RS is

[omhe@@nkw enyl ] n- NRLORn or Cl-6al kyl enyl - NR12R13
d R6 h 1l Piz
an | s X LpReNR 1! RIAROL Rer ts?ﬁ@e%%%}&}en‘ilﬁ%ﬁ@&%grp& én salkyl; or

provi des conpounds of “foriu

Cl- 4al koxyR'&pgd RO, to‘geth[aﬁvﬁﬁt&ahkyé@ratbdﬂ’ﬁo Nﬂi@Rﬁe}Dire attached, or
Cl- 6al k Ien%/I -NR12RI3. In anot her aspect,
i nverR dagghavvidetic orazsn atom tx whigh Fﬁ}F att'\w}leql ﬁn%F%,rhorRstom of

is s £o 1K g |

5 2ShE 8] R A S R R g som
C1- 4alieeisshenatk fBched, o&lzﬁwgkﬂlhﬁwyh ﬂNRihﬁfE@éh atvi @6 @ihith it is
each of R10, R11, R12 and RI3 is inde endent |y

hydr @@T@ﬁleérand acatbporypfom 6f thepdjasent Grzalkyleaylefomra hgtaracyclic or

t he atomto vvh| hth

i pe%; rgngﬁhavnﬁ %DECI 7 nngatg}{lg @éﬁfolﬁgﬁ% dén%

this a’ﬂ&ﬁﬁﬁa&l hdtéirodtbﬁ selcoten ﬁ*th vk geh, Rk aﬂf&smﬁk etherem
together are -NHC(=0) CH=CH or -CH= O NH . Anot her

specﬂfltr@getyrls)gpﬁtlﬂ&lEé‘#hstltm%wﬂhtﬁmz k)isf@ébt is the
group in c1 5 Is -O Cl-6al kyl enyl - NRlORn and R6 is
hydr ogen. 'H% st ot her specific aspects, the

i nVerHrlaQihaﬁﬁ&‘éhﬁ’@ﬂ Ge Saltddr sbRatBraterdoisomettiheséos.
the vari ables R1, &2 and R6 take the val ues

| i st da anpthgwaspect] thp mv&nrlqramogldps rampounds af foremla (BB inerfich R’ is
f i1l owin 13 6
ES [qm@?(y %n{'li’hl{%ﬁ‘ d[f{l % ! ?'@Pw%l arpl)? lc}pbsx%dmpﬁ% enyl am
i noj Iﬁfﬂlﬁﬂﬂ‘lh} asp@dt hﬂﬁé ﬂmeﬁ@an prov1des com ounds of formula (II) in which R® is
1-h roxy et ylg%) dr ox - oOne;
G ey B [0~ snifaleorie UK | @ma@lwlmybmza 1oy
H- qu riﬁ 61?4?)%1 hen %at%]e V]Cntlgl{] Srrc]))dd}es %rﬁ lﬁ's o?}o ll'lay éH]) 1r|1 which
5-[(i7?)-2- 1(521s %éie&téd frema -0zt Idy)-NHIERY laa @07 Qd Ik ABMNR 1R
}- et hyl arg no) -1 - hydroxyet hyl ] -
and R” is hydrogen; or
R’is C;.4alkoxy and R®is -C1_6alkylenyl-NR12R13 ,
wherein each of R'’, R"', R'? and R" is independently hydrogen or
C1alkyl, or R'®and R"", together with the nitrogen atom to which they are
attached, form a piperazinyl ring.
A specific group of compounds within this aspect, is the group in which R! and R
taken together are -NHC(=0)CH=CH- or -CH=CHC(=O)NH-.
Another specific group of compounds within this aspect, is the group in which R’
is -O-C,.ﬁalkylenyl-NRloR]1 and R® is hydrogen.
In still other specific aspects, the invention provides compounds of formula (II) in

which the variables R', R%, R>, and RS take the values listed in Table I below.



8- hydroxy-1 H-quinolin-2-one; 5-[(R)-2-(2-

{4-[4-(2-di net hyl am no- et hyl ) - phenyl am no] - phenyl } -eth
wQ@ k@siomsy2 1- hydroxy- et hyl]-8-hydroxy-| PCT/US2005/000810
H qui nol i n- 2- one;
5-[(/?)-2-(2-{4-[3-(2-am no hp%]i() 4- et hoxy- phenyl am
nojl - phenyl } - et hyl am no) - ﬁ@l y-et hyl ] -8-hydroxy-|
EX4HPpRNJ.N)- 2- O anRY € t e chem calgsnomencl atyre R®
conforns tlo that of the automati c naming program
Aut oNom gs I]@HO)(/#@)EH#@@HNDLO[M;@(@H@);NHZ Systeng, GrH

_(_Er_ankf urf GCermanvy)—As— i Hustrated—above +t hno

AUV T TTTC

conpdunds ofNHﬁ:é @m'éTﬁ:Hon QégH@)PIﬂH@ne or more |chirdl
CETETS. fLCNH@_@}rQH (I: e Y@ﬁg)élqﬁﬁl NCHUdes T gcem @
I8,

m xtures, {pure eoi songr ndi vi dual
enangi oner|s -IGHOHEH-E@RIIE+ECHTE-O CHAINH, H
steregisonmer-enriched mxtlures of such isoners! unless

ot hed wi se | rMH@éf@)ﬁH’v@Hn a%GHt)iz@(EHr)zl‘éHer eoi gormer Hs

showp W e o0 i thoseskitd Fm n

art, %t hat m'lﬁgpe?i (;,ﬁ Qt(‘;gf)zstrgf)re%ﬁog%;gs rm;/bg{

pr es¢nt I IRACEORIEECHONS H%)E?Splgmgiﬁw on unlesyg
t

ot herwi se lindi cated, provide e utilitylof the
conpdsi ti gn -NECFQ)H=CHs nOCHH-pymdingd by t he H

nroaconecao cnueh At haor

glC)FrE)gunds ofNHﬁé émnq{on 56?11&(@*{53073% al cérter G

the g Kytren or i which g

t he 1hydr oxyeig?? &Hg(t:%lac HH@\ZI\(V%A#%Q%}I}(?%F% af

st erigoi sonerNHC$=O)yqH-egHd, | -(CH})sNHgvant ageous for t e

amunt of lthe stereoisoneri-w i i
Hetng

t he I¢hi ral EHQTO&%?@HQJ 2 group to

greater—t UIIUI g (9)

st e?l oi son eﬁ t?';%rr{ltgarl gﬂ? E Fsof‘rers of the saie
conpund, _tmlelgﬁ):mR_?ﬂgl SQOETH,ICFC d)g ,red over the
(S) stereqisoner. Definitilbns When describing tlhe

conpidunds,| eNHE§sOICEREHandOB:hods of the i nvent( &h)NH,
— € W‘—ew Ag—reantngs;
unl €& ot ﬁeﬁa}éﬁiﬁﬁéﬁ Eaﬁgd.' term"al kyl " mdarSHy2NH:

monoval ent sat ur at ed hydrocar bon group whi ch nmay be
| i near or branched or conbinations thereof. Unless

ot her Partieulaieshemtéoh, msywledimaddkyf the falovang yqﬁhp(ainldy contain
froml t n atons. resentative alk S
i ncl u%ré(Rgt?y-(O%né\/ (2 @a@ﬁfﬂ-@ethaf@twpxy enwylman% RO
étﬁﬁgfn‘ﬂw—l 1;’-]1_1};?1?&5}1 é{il%f]l] %qg'd%yllll gbﬁl@ﬁﬂtﬂéne rt-butyl,

npent yl, ctyl, n-nonyl, n- decyl
and t aydoke-5-[(R)-1-hydroxy-2-(2-{4-[4-(2-piperazin-1-yl- ethoxy) phenylamino]-

phenyl} -ethylamino)-ethyl]-1H-quinolin-2-one;
5-[(R)-2-(2-{4-[4-(2-amino-ethyl)-phenylamino]-phenyl}-ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one;
5-[(R)-2-(2-{4-[4-(2-dimethylamino-ethyl)-phenylamino]-phenyl} -ethylamino)-1-
hydroxy-ethyl]-8-hydroxy- 1H-quinolin-2-one;
5-[(R)-2-(2-{4-[3-(2-amino-ethyl)-4-methoxy-phenylamino]-phenyl} -ethylamino)-
1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one; where the chemical nomenclature
conforms to that of the automatic naming program AutoNom, as provided by MDL

Information Systems, GmbH (Frankfurt, Germany).
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The term "al koxy" means a nonoval ent group - O al kyl,
where al kyl is defined as above. Representative al koxy

w@emapsrncl ude, by way of exanple, nethoxy, ep¢DKF2005/000810

propoxy, butoxy, and the |like. The term "al kenyl "
nmeans I 0 . .
cont a‘lA‘glﬂnﬂRHg%éa Iaggief H%n ehg)a%&(;snoﬁgg %I?t u‘%lngarngg%d?r more chiral
tanfdrs. aAbcordmgry, thedavdn€ion galudes raiemhﬂ muhﬂmd,q)urcaﬁdreMbmhrs
may be |inear or branched or conbinations thereof.
(w wsleyidiah epartiomeredr diastereainrp), and ERRFPIsgMepariched mixtures of
i

%Brlgogllleéﬁ ?é\%ge g{g;gv&lgé) ?cra%eg é‘glil n?cf %gﬁcﬂ%ro 4@ BOISOIPGI' 1s ShOWI‘l it
Wﬂﬁﬁ@hﬂer&t@d’w&y thasd s)khlledl 16 @Iy zﬁrr;emt |m1n&tdm&nﬁl’kyﬂ aother stereoisomers

-pent-2- enyl, w hex-2-enyl, w hept-2- enﬁ
P2y be PrEseyR therpompesipioangf thisriyragion ualess otherwjascindicated, provided

I
Y e A R PPN s o

b®asisomBs. car bon- car bon trlple bond, typically 1
carbon-carbon triple bond, and mhlch may be |inear

br anc Herprisulgopmprunds akthe h@feéapn ciipia achiaheentgr §tethe alkylene
f
SEbOT R orAE0 a7 Wl o U RUARC BYRLE ol SOMBRA NABR Zmixture of

resent
lsthebu;dﬁlcrshy emmoyedi ieds atmdrEageeﬁshﬁoﬁ ]zﬂe, anpsudp af @1&5 Istereoisomer with the
but-2-ynyl and the like. The term "al kyl enyl " nmeans a

e hasieaiation at the shisy ceyler braging dhe yidseny SRR 1P bﬁagre%@r than the
: ner vvlfgl{ee cg)n%?]?]ote}l ?%gg(LS): YS}QIQPL Qﬁény 8{1 gﬁ%gﬁi%sl@%@?&nm of the

§zﬁﬁ’é &nfpdun@)hd (R)stdrBoie@h&AB padferfdl oviee fHeg SEsit@bisvier.
al kyl enyl groups include, by way of exanpl e,
nmet hyl ene, ethyl ene, ~-propyl ene, n-butylene, propane

ggﬁ%%#ygly| (1- et hyl et hyl ene),
propane- |, 2-di yl ~ (1, 1-di met hyl et hyl ene) and

t he | MRfen dEb@ibligy t'l’ib ch@beIii] mpoIRiDAS add ARIHOUAbLIME invention, the
aromatic group having a single ring or two fused rings

fallovdenteans ha@ the falleaving mganings, aplsss Phervwiga iadisaedm
(typi 3 het r
oOxyg efgﬁe g anU%I rgcgaso te S?a‘teL 88 %ggxfo gbﬁ] grto'ilﬁ Uich may be
nRéL 0P Bfanbh&lf&léﬁﬁlbméﬁbﬁ&hkﬁéof) CIUﬁl@wbtfléxﬁﬂée'iieﬁaed, Quélodlryl groups
ring atons. Representative heteroaryl grougY i ncl ude,

bipicatly comtaimdzamildo 19 gabey ptoniss d%@@zqspwtwq allsyliereuns|ipqlude, by way

BLGB mfbip r  HRHALGFOID. Bl

pmtpllamiexh, nIheptg alaskyl, ﬁ-ﬁbﬁﬁz;ahydy,l axﬁdlth@flbkb triazinyl,
|en§ pyr|n1dyl pyr|da2|n¥ pyra2|ng
benzolke sl el zmﬁmsaizmm}qva enéﬁpilm—@a&l ylywhere alkyl is defined as

f hj
B0 R RS MRt Y MBS s e by, oy
BidpoLBRfxyl Sndethe ARY.

The term “alkenyl” means a monovalent unsaturated hydrocarbon group

containing at leasf one carbon-carbon double bond, typically 1 or 2 carbon-carbon double
bonds, and which may be linear or branched or combinations thereof. Unless otherwise
defined, such alkenyl groups typically contain from 2 to 10 carbon atoms. 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.



10

15

20

25

30

avai | abl e carbon or nitrogen ring atom The term

"heterocyclyl"™ or "heterocyclic ring" neans a
worsvaisent saturated or partially unsat urat edPClU$3005/000810

non-aromati ¢ group, which nmay be nonocyclic or

| tj,cycl i f used rid d, whi ch
contHeEm ki me B R RpL AREF e £ Bary bty engup

coRBfirfh® at 10456 bnS drb&i-4bbr RIP1ETbd BpTballPA Y@Rdn-caftdn triple bond,
sul fur. Unl ess otherw se defined, such heterocyclyl

angrehighsmey pe ba¢drpr bun@lmdrprfcpmbir@ﬂpm therepbt Elnleps ofherwise defined,

ug\gglrl%?yl <§1{p§l emaglylc\ég af ?wl Ct%;lo c‘glr,b%r % (8'% Iﬁgﬂrgs%gtatlvg alkynyl
grsm;ﬁﬁﬁ@law y)y ,walymfe le détﬁyﬂyl piSaREA] hutylynyl and the like.
i ndol i n- i m dazol i ny

1, 2, Thezteltnet alhﬂmﬂ dmsanfd dwalrent sapurgied hydrogarkon griopy which may be
Pt BbcomTHER (P o SR iR E dgln e G qikvtenyl

grOBANSpitARy donBdd B 1 ©f 10BcathcheRS s OR eprBStintatilve famywnyl &Bups
in a pati'ent, such as a mammal (particularly a human)
inglbfle meuvml qf@eenpl(eal)let;bwenermhyi@et h@r@ﬁyé@aszebmqumemr@mne -1,2-

T oA SSSBbek12- SPUMP L A e

con dTHe' te “het&oaryP? Ihé‘ﬁnﬁ %trhé}g)vﬁrenﬁﬁfblﬁxlafig gfoRfhaeing aRinle ring or
the disease or nmedical condition in a patient; (c)

t‘@tfpmdems ayd condaitingdn s g atderistene haterdatoindiypically 1 to 3

t he d I he..di
oD SR P AT 5 s
]gtyﬁlhﬁl}déo?@ﬁﬁ &rof 5t ©fdl rig grminﬁg QReprétertative
pat| e he term "t herapeutically effective anmount”

hetrsaars] groupsriveinde, borfWaymfemmpb, pyrfad tisaxagclyrisethisdedyl, pyrazolyl,

i stere ent nee Th
pyETLL o alente Sl haPtaral aeeder vt R TSy,
nﬁ@dz%ﬁ@ rtﬁhi‘olf/lefé?rﬁid??l ﬁﬁ&ﬂ}’l i thi(zmyln ﬁ’héiﬂf? %)ﬁlﬂh‘hd}'l Eﬂh’ﬁi@hnyl

conditions alleviat ed by treatnent
pysahimylchegzexazely rbemotlagmiylsberandldamiyh Henzofirhnyli konagthiophenyl,

t /. th Kk ed
oyt Bl e s BB BSSLS PR I HionE2
av@ﬂﬁﬁ@@ﬁrgb&ofﬁ%g&pﬁn@ggmw ty Such di sease states

i nclude, but are not" limted to, pul nobnary di seases,
s u c T hestens thateroayely 2 br Sreterogiolic ringt m@mnmmﬂqm saturated or

i ncl ud chroni.c bronc IS
3 e LT - Biarmat 257 Ber I s TP BBV o Hhilicyclic
(1 G' ﬁ%@&‘ Bf Bridded), add %ﬁfh%oﬁta'h%ca@ aSf orﬁ%'tét‘be&blm'(?yp%a LF 1to3
known to be associated with pre-termlabor (See United
heStraatems Prelceted fuwarbhidrogen, oxygen and sulfur. Unless otherwise defined, such
heterocyclyl groups typically contain from 5 to 10 total ring atoms. Representative
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 “treatment” as used herein means the treatment of a disease or medical
condition in a patient, such as a mammal (particularly a human) which includes:

(a) preventing the disease or medical condition from occurring, i.e.,

prophylactic treatment of a patient;
9
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5,872,126) and sone types of inflammtion (see
I nternational Patent Application Publication Nunber WO

wW@N0307832 and United States Patent Number 5, 298CB1S)005/000810

The term "pharnaceuti cal | y- accept able salt" refers to

a sal prep ared frq base ich.is. . . .
ScooubAbi cRRgoTatnHY Serat pomed L opditoBn . Liminating o casing
manmal . SugBresdbit §f the ﬂlS@@ste)% mMedRd] Edrfd¥ion in a patient;

phar maceuti cal | y-accept abl e |noragan| c or organi c bases

and flcbm pﬂmapmmegjtheciasehgmam@m pordifiorpi.ganiowieg or arresting the
organi c ac ds Salts. derived

phar mceqIVEIoPyeaL TLRT HisFae gk riicr coniion 1B ARSI 9oy

limt@g toaedfafihi the HRIPIANESIhE RRESse P BI¥ARaLcondition in a patient.

canphosul fonic, citric, ethanesulfonic, fumaric,

g | u C oﬂnecterrg r‘t!m:mpﬁmlcaﬂy dffetsive mmpunty yraw@@ lah @miownt Susficiens to effect
mal i.c muci c,

(et Wi anfini SRR b bR i RS defdin. Mool Furi )

tart afl'l hriXe ‘Qis@&‘é%? %Iflcﬁﬁbr?ass&l%ﬁ Nifh B, adrenergic receptor activity"
(1 - hydr oxy- 2- napht hoi ¢ aci d), 5- napht hal ene

idclmdes alrmedlcatllcbnatlbﬂs almvditctcﬂ@' tlrealmaentSaklt s Bgladrenezgicfreceptor

fumaric drobroni c, drochl oric, acetic, 1sq,_k(l?furl
W&ﬁé&l@p 75 4l digease ﬁa hERHPReRRdi ons thas Areackngwigdgrdnow, or

t?lxta?l[ré fo n'iia{l E}%rﬁlﬁl‘re Qggaﬁspl%%}i lwxﬁle@zn%%n%rﬁg ke@@pt@f gctﬂffty Such

P Cul I'nterest
m@waa@yincﬁﬁiel dutacChNliakited tb,ful@aNre dixasdes, subie hy/dhthma and
al um num ammoni um cal ci um copper, ferrlc ferrous,
¢hremip ghstrustiy® p@lmmry:ﬂmg%ﬁﬁlmlum gl@rﬁm@sbrorpbtt&s@ri @rphysema), as
ts, derj

S
Bl RedeRea i pd S e Pshiiet” Lhe Bt trsemtogpotiv i
Abo REJWIBoYbe RESPREPWh gfedtehﬁ NdboR (e VHitBE StatddPatdit Naimber
substituted am nes, cyclic am nes, naturally-occurring
3RThE0)and somhe typiek ef inflamimation 4seg |Intﬁm@tlolhﬁéti’atenéApphcatlon

é{f«%ﬁ] Wger W%g/@bﬁi;l Qﬁg@iﬁg gﬁyﬁa?en?%mn'% 18:290,815).

2-di ”’Fﬁé“ﬁéhﬁ“?lﬂ&ﬁb&@ﬁ@blly -8dcBpaplk ARl NRfer§ IdW s RehAE f8m a base
Net hyhnor phol i ne, N-ethyl piperidi ne, glucam ne,

ofl agsbwhich msaaccbptgble dwmémltmymtmmatman@tlemtswh@pyInmmrnel Such salts
n ucam ne erazi
s eti FE O AL R eop A A5 B FERBE bases and from
I%Hh%%ée%ﬂbﬂ@-ac‘béﬂt%lwﬂo%%ﬁkeor drpdiehAys am ne,
ripropyl arine, trometham ne and the |ike. The term
" sol vaalts'deneethfom pmenpﬂoeml@ﬂlyaggape@m ecidoinplude, ﬂ)}at anganot limited
nol ecul.es 1% a.sol ut ound

Or s hsrete e, Pratid, GrbaRasy fafic oS iries PR Otic, ifharic,

5108880 AR, BRBSHori® rh?d%@hl%ﬁb" ﬁamoina?el@ FhaRMnandiiiieN
3ol vates are typically ¢rystalline $olids having a

wathstantfomt) mudic xedicnpdndotherac,iphosfhosio] swceinien sul8wicy tartaric,

p-toluenesulfonic, xinafoic (1-hydroxy-2-naphthoic acid), 1,5-naphthalene disulfonic,

cinnamic, and the like. Salts derived from fumaric, hydrobromic, hydrochloric, acetic,
sulfuric, methanesulfonic, 1,5-naphthalene disulfonic, xinafoic, oxalic, tartaric, and
4-methyl-cinnamic acids are of particular interest.

Salts derived from pharmaceutically-acceptable inorganic bases include
aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic,
manganous, potassium, sodium, zinc and the like. Salts derived from pharmaceutically-

acceptable organic bases include salts of primary, secondary and tertiary amines,
10
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Representati ve solvents include by way of exanple,
wat er, met hanol, ethanol, isopropanol, acetic acid,

wapasohs7i i ke. When the solvent is water, the BOI/USL085/000810

formed is a hydrate. It will be appreciated that the
e "or _a.phar maceut i acc ble salt or so te.
uige WRBRIRRE samindy BRRYoGe Ak agind and Bieike, such

i, 'b@trd?neoéaf%et §hol§1@| Nl esbaRY ety R aRRE I'd?ethylamme: 2-
suc as a sol vate of a pharmaceuti cal I'y- accept abl

dwlthyla:xﬁmaethalmi,ebdmmtbylamﬁloathamﬂp@hmlmﬁmﬁmthﬂb@d(wl)lne N-

The. t I t
awéml%ﬁ”@meeﬁvetﬁﬂpﬁseéﬁ S S AR e Ty Babamine,

HoBHIDyRimiA, ¢yBid) nﬁt Sddntite, ibph&iRfel bi‘ﬁ@razﬁl@cﬁlpéﬁdlﬁe polyamlne
nucl oph| I'i’c’ subst i ion reaction. By way of exa

resprsepm®ndiag,ipuents d\ﬂohg)ngnc;upsthylnmmﬁ;i trioethplamind mmgpylamme
and i.odo rou sul fonic ester groups, such as
ﬁ‘i@glfh(i‘FB @F?ﬂ‘% brosyl ate, nosylate and the |ike;

and agyk @hh ‘GbRHRS maHER cARpRE Of & %e&é fdrnd@ b9 BREbOMYre
and the like. The term"am no protecting group” neans

mqlecnisof asgluty, oom eupoabd ef ﬂmnnmneva ot & pharordegicaliytacceptable

reactions at an amno hitro nt at i

S st omndont R grepRo kP o SR: SaF ok are ppisaly
'i:ﬂﬂstaﬁlﬁ{er%hds %Yﬁg Q§1@Jéﬁﬁtlalf}pﬁxe%m} aitidlof §619Bé| anﬂrng'Eﬁt
such as acetyl; koxycar bonyl groups, such

Repreberttativecsa h&cntsyhcl@@im}) wayaogldm:arlprrm sosabeay mguhymolgq:tb:um

;&’P@gﬁ%‘g% gléygyﬁatﬁg S%W %p&t}g so‘ijvm Sﬁ%a(t?{yfhegspblaﬁsformed isa

?‘yﬁﬁfs benzyl (Bn), trityl (Tr), and
;1 -di-(4" -met hoxyphenyl ) net hyl ; silyl groups, such as
t ri mefitwyillsbd apiprecibids) thatrttle teemt‘buaxohatirrmeelktgdakly-layctep(abRS)alt or

AN G ke The ot m e G b ot ech 1 9L QUBL ERNS 1 e
aﬁ@gttefe%&%nﬁ's SudBYH QU W a haReRIEEEMylcb4Rable salt of a

hydr oxy- prot écting groups clude, but "are ' not limted
tsterecddoknelr o@aoonppoumlutﬂfommlarﬁl) hyl, ethyl, and

tert-g@ltyl; acyl gro , for ex al kano .0

such ddederin Jrving GPHEL hptrogr G nCaHP AEpErSyeh Car be

Qiﬁg)ag R &R&W{?&Rﬂﬁl é&%@ép at&nflﬁ Hgﬁmﬁtiﬁtrgwtloﬁ Fith as a

an enyl net hyl M: silyl groups,

muclhopiﬁlut subsetubiph sealcgdm (HWB()ay aﬁ dxanhp]e,ybpmsmtduyb $ealvirlg groups
TBS) ; nd the |i 5 CGener al i‘Sc}lnt hetic Procegdures

1nclu ¢ ch oro, bromo and 1odo groups; sulfonic ester groups, such as mesylate, 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),
and 1,1-di-(4’-methoxyphenyl)methyl; silyl groups, such as trimethylsilyl (TMS) and zer¢-
butyldimethylsilyl (TBS); and the like.
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Conpounds of the invention can be prepared from
readily available starting materials using the

wo edosomsny general met hods and procedures. Al t POLGR2085/000810
particular aspect of the present invention is

|II trated in t he chenes bel ow th .skj | |

o ¢ TR g HEo RRORE GpP S GRE R bghE ulhid
prévAMERs fiesieereR&iddE @PAhPdtods bidgp! Reprebdntane t@aﬁﬁw@aecung

herein or by using other methods, reagents and

grcsupa nmlwbe huftase naf lsmiterbianalkyl grownse swkx.als |rreq§hylnethﬂeamirtprt-butyl

d
it 68 B BB 1) b o
beh&TWBH 2 pLih&BoxybehBS (PNB), 8- ﬂaéﬂeﬂﬁnﬁfﬁye Aah R ahé diphenylmethyl

sol vents, pressures, etc.) are given, other process

(benghpdmy], BV ailylreupspeuch e mmmhébéyldﬁ NEYvang dersbutykdamethylsilyl
(ng ngg$ ﬁgctlon conditions may vary with the
3 Seactants or solvent used, but such
conditions can be determ ned by one skllled in the art
by routine optimzation procedures. Additionally, as

_SBQELﬁmahmupﬁmEﬁhgﬁb those skilled in the art,

conventi on otect Qu be ne 1,

COTN AR o R PR PR B FOERGDR G Baring
mABEAS LEiRE tHeGoREW R E%en@fb]ﬁn@tﬂ@dsﬁzﬁld(ﬁro@dﬁtﬁst @bﬂh@ugh a partlcular

protecting group for a particular functional grou

asm bf the presentdhyention ms:lﬂlmst@md mghe prhemse bfsl@w, ﬁwae skifled in the art

wi o eCttf&:%%n 1 é'lgmc#mﬁjé# o}&rﬁgent gwgnittlc:;{gﬂ% be; rﬁre%aa% Clgs"f‘r%tlhg md:-thods

des@BRY Rbreipb oyl dth&dnéthods, Wagéate Qtﬁﬁst&lﬂldﬁ tnaibrial¥krfown to
Protecting G'oups in Crganlc Synt hesi s, ird Edition,

thyye! skitled Ne the vt kit wibl abso bergpreefeteddhatevhers tpival erameferred process
ne,.net ho

oo TG eio R aTet sy e BPR AOT ol eadt il 4Rl pressures,
et@}JQ%theH esthsr [F0EksY 86 RTas ARWBe ubed Wifleds OkHcPWisB Stated.
scheres have t he deflnltlonsﬁgrOV|ded above unl ess

Optithemutastion naiditersdnyySeine withAhgpartieulmrireacspte gesaleenjused, but

N

prééédURs. such as bromp. As shown in Scheme A, a conpound
of formula 1 is first reacted with an aryl am ne (2)
t o phdditiormllanas willdrerapgtsnietodhoskskitlet an the atty m@&mlqpal protecting
this re€ct|on I S conduct ed. sol v

ani c in
erps TpPERoi e e D 28 e are] SAberan i appBundesird
reHdndr Th@Mﬁ%uith&@Bﬂ)t&tﬁlE gt fons palﬁctﬂlﬁxeﬁiﬁlctlcl)nal group, as

catal yst for coupling of an aryl group to an ary
wdhasmutalsletconcb(ldmstfenpmtecalen and demetedliqra bteaw¢lkeayyn in the art. For
exa %Ft QSrglerVgug Iﬂrortec%ng glzoups 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 (IT) 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



bi s(di phenyl phosphi no)- 1,1'-binapthyl. The reaction
is typically heated at a tenperature of between about
wGh08e7@mnd about 120 OC for between about 0. 25r@nts2005/000810
about 12 hours. Theprotecting group Pl is typically a
silyl protecting group, ichis typically renoved
fromthe internediate of%ﬁc‘?}a 3 using a fluoride or
acid reagent, to provide an intermediate of fornula 4.
The protecting grougpP2 is typically a benzyl

protecting group icﬁ is typically removed fromthe
internmedi ate o a b rogenation ' g a
pal | adi um o gatm@ rovi de ogluct.
An al ternati @e nethBd of preparing i nt EeMediat eR3 is

illustrated in $henme B. Sche B The conditions for
the coupling of jnternedi at es”f and 6 in Schenme B to
produce internedrate 3 are typjcally the safme as those
used to couple internediates 1Yand 2 in Schene A. Yet
anot her alternative nmethod of preparing internediate 3
is illustrated in Scherm’bH 1 The reaction of Schene C

is typically conducted fin B.pelar~apr ot &t°vent in
ents

t he presence of b

I ncl ude di met hybst 2 ,

di net hyl acetam de apd the |ike3 The reaction is
typically heated at a tenperature of between about 60
0C and about 140 OC for betmee% about 0.25 and about 4

hours. The conpounds of fornula and 7 enployed in the
reactions described in this application are readily
prepared by procedures knowﬁ i ¥ the art, and

descri bed, for exanmple, lin . S~ Patents 6583323 B2
and 6, 670, 376 BI, are te fein by
r ef erence, and t herei m i 'ﬁe 5 can

be prepared by reactipn of integnmediatHe 7 Wt

2- (4- ani nophenyl ) et h§l amine in an aprotic solvent with
heating. I nternediates 2 and 6 are avail able
comercially or are prepared f%:m readily avail abl e

starting materials. For exanplg, when R5 is -

[ O Cl1- 6al kyl enyl ] n- NR1LORn and i s hydrogen,

internediate V , of genefHl la 2, can be Prepared
R

by the process of Sc"
HO

H or'nmu

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 an aryl
amine (2) to provide an intermediate of formula 3. Typically, this reaction is conducted in
an organic solvent in the presence of base and a transition metal catalyst and
arylphosphine ligand with heating. A useful catalyst for coupling of an aryl group to an
aryl amine is tris(dibenzylidenacetone)dipalladium(0) together with rac-2,2'-
bis(diphenylphosphino)-1,1'-binapthyl. The reaction is typically heated at a temperature
of between about 50 °C and about 120 °C for between about 0.25 and about 12 hours. The

13



where R5a is defined such that - ORba is -

[ O Cl-6al kyl enyl ] n-NRLORu . As one exanple of suitable
wo eashimsm condi ti ons for Schene D, the reacti OPCT/BS2005/000810

conducted in dimethylsul foxide in the presence of

r
N N A T ——
th2"intermédigfe 0é famufad mihga ﬂuoﬁdﬁbﬂ&@hfe&gkﬂit a6 pbyvidduh intermediate

&rocess of Schene E Schepe E 2" where RGb is
orgylad, | Higyarotepting growr Rowitmicalbi haseyhnratestinggron which is

SRSt  AE RR PO L, B 5 ol b

5 ot barbdn paslyst] @provide ke poéry.! ring, for exanple
4- br ormagthenet hyl am ne. Further details regarding
spec*hiddiemany method ohBTepranssinteraediaiecd is pﬂw@tﬁdﬂ@ Sclieyme B.
preparing representative conpounds of the invention or
internedi ate thereto are described in the Exanpl es
bel ow. Accordi ngly, in a rfeh&meBaspect, the invention
provi des a pr 0GPSS for preparing a conpound of formula
(1), or a sal oH stere0| somer or protect ed derivative

t her eof , S |sin ; (a) saeRing (i) a
conpound ) | coof fortmla 3
(1V) :P?Ph Y ammgnsnuo et cat al yst;

or (ii) arfonpound of forrmula (V): with a conpound of
formula (M): wherein P1 is a hydroxy-protecting
group, each of R a, R2a, R3a, and R4% |

is
ndependent|ly either define 0 be the me as Rl1, R2,
SSTERTRAS e Folniie of s niat S Ao STREmE Pommduse &
10 1n|'fBl'H1'éQ1>éié ?ﬁﬁkﬁﬁédllﬁghgﬁ%boas théYe u@éd @ &ﬂhﬂ%%feﬁn@dlétgér bAW2 in
group and the other of A and IS - ; L1s a
S¢I@aw|fhg gr oup and R5, R6, R7 R8, and RO are defined
?\S/UI) tf a%rot er glte(mgtlve metﬁoé) Xg‘ Igjrgpa%n%(irrlrtre):?mugd(iJatgg 12 ﬁlustrellted in
Scheme C.

Scheme C

oP'
L H,N R®
AR eWe e
20 R2 N R6
R H

7 8

15  The reaction of Scheme C is typically conducted in a polar aprotic solvent in the presence
of base. Typical suitable solvents include dimethylsulfoxide, dimethyl formamide,
dimethylacetamide and the like. The reaction is typically heated at a temperature of
between about 60 °C and about 140 °C for between about 0.25 and about 4 hours.

The compounds of formula 1 and 7 employed in the reactions described in this

20  application are readily prepared by procedures known in the art, and described, for
example, in U.S. Patents 6,653,323 B2 and 6,670,376 B1, which are incorporated herein
by reference, and references therein. Intermediate 5 can be prepared by reaction of

intermediate 7 with 2-(4-aminophenyl)ethylamine in an aprotic solvent with heating.
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15

(b) renmoving the protecting group P to provide a

conpound of formula (VET):(c) when any of R a, R2\
woBms/0ms7R4a is - OP2, renoving the protecti ngPQr/osgoR@os10

to provide a conpound of fornmula (1), or a salt or

stergoi so her.eof . Pk ceutical, Conpositi The ..
el s e 1 e G R st P B Rpp b P Ry
avaRlable i@t BaeARBORSEeampld) WHeA RERE LIONC| MEAEINNR'R!! and RS
t he conpound, preferably in the formof a
isphiydrogei duteinsediaty 25 of gpnesd) fernygs 2, capde peparest biuthe pragess of
Sfor g[?y sui table form of adm nistration, such as oral

‘E}fenﬁ’ enteral adm nistration, or adm nistration by

i nhal ati on. By way of igdh¥memnti on, the conpound can

be adm xed wi th conventional pharmaceutical carriers

and exci pi ents.and used in the form of powdler spr
tabl et s, cap el xjpsSroesuspensi ons, pSs,
waf er s, a@)glN e i ke. Such pharmaceut posi tions
will contaiin from about 0.05 to about 90% wei ght of

the active corrﬁound, and nore ge)nﬁlﬁ(ly fr about 0.1

to about 30% The pharmaceuti cal#conpositions my

contai n conmon carriers_andoB¥ci pi ents, such as

cornstarch or gel ati nose, magnesi um sul f at e,

magnesi um st ear at e,y guCrResSe, microcrystalline

cel lul ose, kaolin, mannigol, dicalcium phosphate,
sodiumchloride, and aldgnic acid. D sintegrators

nl.y ' e ot nulratd o hig 0giventi

W Gl s B S O 0 o Ry AR (P G p88 oxample of
suinbRstation cosditdonsnfos Betienit 17) the edaatien Brodndiqedinalimethglsulfoxide
A liquid caonpgsition will generally consist of a
insthe peaseics of sedivghydridsy of the conpound or

phar ' - : | 1281 j ot e[ :
Car VO paor St IR SRR (R R S R o mediace
2" T-gafigralofosmeial2y edil bespreparedbpthe\peddeyd efsehgmygddl , oil's

or water, optionally with a suspendi ng agent, a

sol ubi lizi ng agent (such3demeEyc|odextrin),

preservative, surfactant, wetting agent, flavoring @n2

col ori ng agent ~ALR&tnatively,pa liquid fopaulafi-ng .,

can be prepar rom afe itutapl e p For R
exanpl e a ggwder”cont ai ni ng &tive compguma

suspendi ng agen sucrose and a sweeterer c be
reconstituted h water to form a suyspensi®h; a syrup

can be prepared froma powder contaigwng active

i ngredi ent, sucrose and a s etpéh-wg conposition in

the formof a tablet can & eparedRUsi ng any

sui tabl e pharmaceut i ca{_I 2 er(s) routinely used for
preparing solid conpositions. Exanples of such

carriers include magnesi um 2fearate, starch, |actose,

WhaR B8 ¢ il ey ST 2 T ne

An intermediate of formula 8 can be prepared by reacting an intermediate of
formula 2 with a phenethylamine substituted with a leaving group at the 4-position of the
phenyl ring, for example, 4-bromophenethylamine.

Further details regarding specific reaction conditions and other procedures for
preparing representative compounds of the invention or intermediate thereto are described

in the Examples below.
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cellul ose and bi nders, for exanple

pol yvi nyl pyrrol i done. The tablet can al so be provi ded
wowdoks/ozo8enl or fil mcoating, or color included BST/ps2oD5/000810

of the carrier(s) In addition, active conpound can be

f or myl at n.a co troI elea Se dosage formas. a .

t abt &eCringl L7 SR op ST 1S e R P ol e frparing o
cHmPOIRARTifoinila (I JrAQalt OF SeRbisemepPISptbRcted rdleﬂ%t%@li’éié(ﬁdthe

using routine encapsulatlon procedures, for exanple by
pfagessrooopasingn of active compound and excipients into a

hard elagln capsule. Alternatively, a sem-solid

natrﬂ T8¢t i ve conmpound and hi gh nol ecul ar wei ght

polyethylg@ c8hy&@id efabrmgapmepar ed and filled into a

hard gel atin capsule; or a solutlon of active conpound

i n pol yet hyl ene %ﬁycol oror! ﬁuspen5|on in edible oi

[

for exanpl e |iquitd\paraf onat ed coconut
oil can be prepared flhyed soft gdllBt i n
capsul e. Tabl et bkjnde hat Baﬁ pe A uded are

acaci a, nethylcellul oges sodi um

car boxynet hyl cel | ul ose, pol yvinyl pyrrolidone

( Povi dosia)a, compaunk gpfopsyla (f): hyl cel | ul ose, sucr ose,
starch and ethylcellulose. Lulyicants that can be used
i ncl ude magnesi um st ear atexofRother netal lic
stearates, stearic aci dcone fVdi d, talc, waxes,
oils and coll oi dal silBTa: gY¥ori ng agents such as
peppermnt, oil of w ntergreen, cherry flavoring or
t he I|K@héﬁﬁmﬂﬁ§@f6@aﬂ§§9nnﬁﬁﬁFﬁ?bﬁbP¥y it may be
desirabl e ent to make the dosage
forn1nDre(é&%ra (ﬁvggkﬁﬁg%%g§gance or to help identify
the product. The conpounds oppthe invention and their
phar maceuti cal | y- acc®pt abl e fal §s that are active when
gi ven parenterally can | at ed

i ntranuscul ar, intrathesalz orintravenous

adm ni stration. A typicall,composition for

i ntra-nuscul ar or intratHecal adninistration will

consi st,;@f, @n%ﬁgggﬁomug(ﬁpl ution of active

ingredient 1nan oil , Tor exanple arachis oil or
sesane oil. A tyﬂ’i co 003|t|on f Rt |ntravenous or
i ntrat hecal adm n?#Syx nS|st 7@ sterile
i sot oni ¢ aqueous ﬁQIUw 4 aon for exanple

active ingredient and dextro e or s |un1chlor|de or
a mxture of dextrose and so |un1chlor|de C}her ‘s
exanp! edemiep! maﬂaﬂ&y@rmﬁrnwom,@a¢h ofiR"*) Rt Rit gahd R* is

Ringer 1nsdegenlé nt?}? é‘é}{e?aeﬁne to It}?ens’ame as R, Rz, R? ,and R* in formula 1))
or is —OP?, wherein P? is a hydroxy-protecting group; one of A and B is a
leaving group and the other of A and B is —-NHjy; L is a leaving group; and R’,
RS, R’ R® and R’ are defined as in formula (D), to provide a compound of

formula (VID);
op'
R1a H
(b) removing the protecting group P! to provide a compound of formula (VIII):
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Nor nosol - M and dextrose, Isolyte E, acylated R nger's

injection, and the like. Optionally, a co-solvent, for
wex@sprm;2 pol yet hyl ene gl ycol ; a chel ati ng ageptT/U82005/000810

exanpl e, et hyl enedi am ne tetraacetic acid; a

solub|I|2|ng agent,,, for exanple, a cyclodextrin; and

an anti - oxdadant, fjor gxanpl e, sodi um sabi sul phite,
may be |ncI ' iRat i o rnatively, the
solution ¢ N r e@? eR&RY @ d recoﬁ§gﬂluted
with a suRfabl¥ s& vent j ust pr| o i ni stration.
The conpounds B this invention and thel r ; and

pharmaceuti cal |l y-acceptabl e salts which are active on
topi cal adm nistration can be fornul ated as

t | b ) . _ .
devi 1OSER anf BFROVR™S RS RPRT i SOBL LBV i pEle¥ing erowp P10
pRovadEd &ompbuad ok ForghulaAC), oV & sslosmerasissrasahyesf., a

control nmenbrane, liner and contact adhesive. Such
transdermal patches may be used to provide continuous

or dIP g%gc%&llét%lléoﬁlpéélﬁ&%” of the conpounds of the
preset ol | ed anpbunts. The

CoNsthhy éivieAtlordlsb po@idel pharafaséelficabdongisitioas coapridihga compound
delivery of pharmaceutical agents is well known in the

of the inwagion £ APCQSQ'@BJQ'L the cgmpounsh peeferaRly inghgpmmada  sych
|
R R I

apéfigratief, W aeoraf 6 pareiiiéral sdnsinlshgtién, 00 aalhiiraibn bl énhalation.
invention is inhalation. Inhalation is an effective
nmeanSyrveay Qfellmav@rlpmgheep@mwﬁ cgn pe admixed gvithgonventional

pll%%rp celﬂlcg{ é/an% r?g}lch a@é ugela it ﬁnegfgﬂﬁ lo?%o&'élagscalﬂgts capsules

rimaceuti ca evi ces I nha

ellki)‘s R@peasions) Baligy, valdat) |al1d tta likeMeSueh Qﬂatﬁﬁﬁaltlcﬁhain&}f(&tlons will
| ). Conventi onal nebul i zer devi ces produce a_ stream

cémtam frm gboud i @5yto abeutiINge by waiphsobthe petpgrompoundgad more

e o L s S TR B R PR R g

cbﬁirrﬂm' daftitiréladdodx@pseitd) sach & cdalsuirtloor @latih, RdGREIBABsi0Mn sulfate,
m croni zed particles of respirable size, where

nmgomwnzs@araut% swgrmeemmrycrdeﬂ ine gelioseakaaliy, mepritolgdicalsium

oBooTEeS o LoRBE S P B ATBI e

fEANN ATtk eﬂﬁlls me&uldnzmau&i@c/rbmnheme hitedcpyHtdllifctiolse,
solution of a pharmaceutical salt of the active agent

camstaradip sswm star¢hoglyestlate ped glginivecidgent of bet ween
ggw@ég‘l‘ﬁ? 8"%};%% 1(%12\%11 boul‘allg cQ 4 gp?)f ]aé épe%gog Pp%lgt]ldnzoetr the
cbAPbufddrphbsh e RRI1g-ac&ptdbB3Alt in @sbﬁﬁblél ﬁb&iﬂlcéﬁfer(s) for example

devi ces have been discl osed, for exanple, in US
cthaneln glyscrinz3sqbigol, non-aqueous solvent such as polyethylene glycol oils or

water, optionally with a suspending agent, a solubilizing agent (such as a cyclodextrin),
preservative, surfactant, wetting agent, flavoring or coloring agent. Alternatively, a liquid
formulation can be prepared from a reconstitutable powder.

For example a powder containing active compound, suspending agent, sucrose and
a sweetener can be reconstituted with water to form a suspension; a syrup can be prepared

from a powder containing active ingredient, sucrose and a sweetener.
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DPI's typically admnister a therapeutic agent in the
formof a free flow ng powder that can be dispersed in
wW@2@animnt ' s air-stream during inspiration. Al PEr/nsi0v@0810

DPI devices which use an external energy source to

RN S R e
piagaideutiad cheieh@) dutindlp dsetll foPpRparitid slid@ofpesilb@ItExamples of

(e.g., lactose or starch). A dry powder fornulation
such namiersiinelude megnesivamgsearatepstarchnlpetass guatese, magroeryealline

articles with.mcronized particl.es of.a i.t abl .
e ot Fof Pty roRe it B8RP et dif s o bg provided
with 6 @010 AN cOitidgh6r ¢dIMEREIAEY 45l padt oftthecafitl(3)© iR gRItion, active

and dry blending. Alternativel %/ t he agent can be .
coieponn] gerebe {ormplatad iarsopireltndsrelersredasagentiormab afable comprising a

l.oaded intaq a,dr. wder di spenser, or into inhalation
hygé?p??eﬁlcd%rgy%{ﬂphé%g%?%@ for use with a dry powder

del i XQbipdaHube i thEXAPbBScapEulPRin BEpiep@ed usiay kaifine

provi ded commercially include D skhal er

enc@saatisniproveiungs foReeawlchy Mepmattion P4 priveompeyedeand

ex(%'@q%{%%}ﬁsﬁ H?F% ,tg% in (Iég}ésél?é %lgér’%gfg?egl, Qiﬁsgx%(qg-%?lid'\%gtrix of active
' ' ' L filled i
bl S0 Ut Tt i L B it

a il grlanicansde; ar) sqlutéen ofeactjve camspungdn eabyettilene glycol or a

suipeiadt pls P o e BT R T e kO cBHli¥iFean be
prep 89 aPBiledined Ssofl Sl capider ef erences therein. MI's

typically discharge a neasured anount of therapeutic
agenTahlgfibmdesoilpt g dednglndndaire agaciagasthyigHulgba spdng
for MDD, adm ni strati.on include sql uti.on_or
cogb BN BT sS oo Uy RyPEhdtnR PrRSaids By
mBthgRellBsY, sucdfblel Staizhland efhlyieen@esy. DOSicasy @it agh K&ks3& include
conventional ly have been Used as propel |l ants, due to

megiesismsicaretgar dtheymathllér searatts, stopgc a¢id sulieong dud, salevaxes, oils
| ayer, formulations using

th .
mﬁ;’%lngfzqgﬁgp‘éaal kl anes (HFA), such as

1, 1, Madoriif d3his YREPRJeBpanTif6i1 bBdante n, cherry flavoring or the
1,1,1,2,3,3,3, -hept af i uor o- npropane, (HFA 22?{ have
likeeeam athovbel wpd dAdditidnallyo Hanaydwsrdesmahie o asfd a4ploring agent to make

faormul ations f | .admi ni stratiaqn,incl

g o St Bore e FEPREARE saieRenctyap product
sur f 2 @HiFoundy6Hthd snveRfidh Aithbik bai\rﬁﬁtcanicm%b@cea@b@,salts that
lecithin, ‘and gl ycerin. (See, for exanple, U S. Patent

arblacti &, WG| di83) paEentally egivbeAermulated\ior @zamRs@dar) infathscal, or
n?r sui tab e.f.?_%gul ation for MDI adm nistration can
INTAYRYR 2 PO 488"t 0. 001 % to about 2 % by wei ght of

the RrigseNtcorpysitioh fdritrd-Rusduldro? Mtedidehl Lindinis@adOWIl 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
consist of a sterile isotonic aqueous solution containing, for example active ingredient and
dextrose or sodium chloride, or a mixture of dextrose and sodium chloride. Other
examples are lactated Ringer's injection, lactated Ringer's plus dextrose injection,
Normosol-M and dextrose, Isolyte E, acylated Ringer's injection, and the like. Optionally,

a co-solvent, for example, polyethylene glycol; a chelating agent, for example,
18
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20 % by wei ght ethanol, and from about 0 %to about 5

% by wei ght surfactant, with the remai nder being the
woiEmsprepel | ant. 1 n one approach, to prepare tPer/US2005/000810

formul ation, chilled or pressurized hydrofl uoroal kane

is, added. to .a vial contai ni,ng the esent _gcrystalline
ethGleRrhating Tufhar R asibashi- P fnd KRR ol § 8yqtodetih; and an
at{-65i8Mt) for TRarRPIE PRUAMP mBthDRAPHIte may PeinkhAELABLBSE tfdeflation.

salt is provided as mcronized particles. The
Aftematively,ithamsalatiorocaadd fraszodrgd andrtherotecerstituedwith\asuitable

forns ortiqgn.af an MDD device. Exanples of M
S%%?ﬂté‘bsgpﬁ%f\}8|agﬂ’éfast§%€8ifi cally for use with HFA
Propehd &dthSouds o PihVind@fionaniRir platBideuliOdly-RcEiibld ¢dits

and 6,143,227. In an alternative preparation, a »
whishpenaritiyn ofidepicdl atiingistratiop cephe m&tmﬁmdquﬂposmons

coati.n f. surfactant,on,m,Ccroni,.zed particle fr.a
orRapHigmel i51iry Ao Sipathey U IEE TR pRE ncTyds, fof example, a
bEXAHP hQive WO PBLABRAvaRth RBPHBAMbIAR; lindrand astdhdtiagnatve.
exanpl es of processes of preparing respirable ) .
Spelr transfiegrsyal patchdsanapheatsed trspravide ¢entimwys sudisedntiguysrinfusion of
i nhal ati on dosin ee U.S.. Pate NoS . 8, 53 .
g OOy brafSpiskod T entioh in ShToliesb Mol Vtsdliugrign and use
oPRshsWPnRP bRk ¥or the dBlivdry BEphHTRBEtieAhgbita s WA kiidWrMn the art.
of the conpounds of the invention, (i.e. free base,
Seh dommempte, E6$. Ratdnt Noo$ 08364t Bychipratahes may b comstmcted for

t ticul de of  admi ni ti : b d i
o R o7 g S T RLP A ALEH eB0te. The
act i PRe pRIBAAINEENRE CordRAGERHAN Qc&ﬁ?@ﬁrfdecﬁtthé’ RiveM&dn id inhalation.

wi de dosage range and to be adnministered in a _
Inthiaketiap éxuan efteictiye mfnscfor delivaningian agant dixgdtly tpghe respiratory tract.

nder st ood, however,.that the unt. of, t.he coppound
THOE G58 B5FSsanrial Ober Samaccnicaf ERaPoRgaviEs: SO fanalers,
AR et fhalekd(DBIE ahdl Hiker@d-db2ankaé8 YRID). CE6 4IRS A G6ulizer
iI'ncl uding the condition to be treated, the chosen

dedeaseroducadrsiraars of highowrlocith eir dleat galses a thepapsdtic agent to spray as a
adm.nistered and jts relative activit he age .

T Y S SR QU Batsr s ReP TG bt M T BREL g3t i

NS h Piquid orRAlLE RS a SolaN SIS Rusp&H3thnt dFenikidhfred Particles of

conpound canh be admi nistered in a periodic dose:

respddly sizenwherpingcronigedisggicallyalefinehad aving ahout 9¢ 1 ar more of the
doses per day. The treatnent regimen may require

parisienmd radg?@ﬁtebﬁ} Ssetgi“é%g’é'ﬂlé)é‘ -ods of tine, for

exanl €5 A r@UEs R or WSS nvERMnEneb@fizdrievick %a%ﬁ?&tonic
regi men may require chronic admnistration. Suitable

aquepes sdlatiornsfad pladkhseugtal 3hlt ofithametiveragehteat geoacantratiamgithe

of from about 0.05 ng/day to about 100 nE/ da_¥, )
agfiverageritsifypeesn apout 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.
DPI's typically administer a therapeutic agent in the form of a free flowing powder
that can be dispersed in a patient's air-stream during inspiration. Alternative DPI devices
which use an external energy source to disperse the powder are also being developed. In
order to achieve a free flowing powder, the therapeutic agent can be formulated with a
suitable excipient (e.g., lactose or starch). A dry powder formulation can be made, for

example, by combining dry lactose particles with micronized particles of a suitable form,
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1000 ng/day. Suitable doses of the therapeutic agents

for inhalation adm nistration are in the general range
w@booSozsrabout 0. 05 ng/ day to about 1000 ng/ daRCT/US2005/000810

preferably fromabout 0.1 ng/day to about 500 ny/day.

It will, be understood that the f t [ .
vl B ot R ket PR gt ol ke Lo e Bt .c. e
adBi9b bt d debickging. AehfabSelyStht af@it chlbOfoama Rt withbut

detern1n|ng sui table doses for inhal ati on

exgimens. sTheatoronlatiomisigadsdiete aghy pevderalispeasaiperuni@dniylation
t h% i nvention have been .f oundd t 1be tent and

cagtiiges oAb {PEYE O ¢ Ay Vst feREri Y eceptor. 1
par t Egdthiiés ofIOPIRRURES delrickisrol jiée BbinAirdgnpinsiude Deskhaler
excellent selectivity for the b2 adrenergic receptor

(GlaxaSomigdtling, Researchiaiapeledtaek, D¥C)(dees aer ¢l & Paet N p)35,237);

Furt her e 0 unds e i pventl 2
ikl s e Py <ty Pl R e A e e of
(Ml Oibca AWl b1, TSI (sék, Blae (RS O A&t 0. 4523 3%9); a6l Retahaler
corrpound’s of the invention denonstrated duration of

(GlaxdSonithdlingd EeetehanU:24 PRsoy Noi 5H33h36Mi Kurthensaamplss of suitable

nchopr ot ect.i an. | nv IO, rQ¥%iqdes t
DB} ST Bt Giadn IS ARl Do bh 2 B Hiceard SRS ana
rebs et HenW th b2 adrenergic receptor activity, the

met hod conprising adm nistering to the mammal a |

t her Mb¥isttymiedllyydissharge nimeasened gmountf ofherapaybia agers using e

i nvention of of a pharmaceuti c 0si t.lon .
CQBHERP PEELd 8ot oph o AU BTl hshuds a ptution or
sidplrisih FABMNSingRAIcAl 1 iiRAedprapallint OWialechdrbN@drbedtbons, such

conprising, in addition, one or nore other therapeutic
asdlg@hF sconFertioariyrhdve beehusedras peapellagiaritus te apndgens regarding

dm ni.stered together with one or. nore. ther.apeuti
R ALSE PR AU 4 7 e By BHPE o uoroalidanes
(HRRA Y, k&c®S4sQr 101 IS edithoRsithank CHPAMR4aPHA T, 1,12, REBRAG! 3 luoro-n-
agents (NSAI'Ds), anticholinergic agents (particularly
propaca (HRA 227 ehayetbeen developedi ddditiongltdempobentsdf HRArfgimaulations

ro KB Di BhinBE ST bl B o8 ot o RS of FaBaner g surfactants,
sucR\A8 BbrbREn trivisatd) oRYd 8188, ledifhid ahd gty'a&ﬁn.a@léé,%r example, U.S. Patent

conbi nation conprising a conpound of the invention and
Non®227,18%h P AMEP&ipadt and WEEM/Z22869r exanpl e, an

anot T B3I ElrmaESh L dfPEPafiRetPR o cfidE Bom about
0.801 b4 1 Behi ¥ 9 RORBLhOST RO pREdHt BiyaiaflHeT8rm, fidin @bH&I % to about

t herapeutic agents can be used i'n the form of .
2Q babyrweight éthaiol,yaad dept atisiué 094 ka about S §oby weight syxactant, with the

regxgd%d%? Lciei%tg ?He I&PX p%phe?lgn& til?[)l’alg z(;"plil)trcim?chfJl epr}ctapsarg E flojr(:f‘nuligtleoql, chilled
or pressurized hydrofluoroalkane is added to a vial containing the present crystalline form,
ethanol (if present) and the surfactant (if present). To prepare a suspension, the
pharmaceutical salt is provided as micronized particles. The formulation is loaded into an
aerosol canister, which forms a portion of an MDI device. Examples of MDI devices
developed specifically for use with HFA propellants are provided in U.S. Patent Nos.
6,006,745 and 6,143,227.

In an alternative preparation, a suspension formulation is prepared by spray drying

a coating of surfactant on micronized particles of a pharmaceutical salt of active
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optically pure stereoi sonmers. Suitable
anti-inflanmmtory agents include corticosteroids and
WONBAEDH875ui t abl e corti costeroi ds which naybe BPSEUS1005/000810
conmbi nation with the conpounds of the invention are
I
c&ﬂ égéev\z&%ﬁhlﬁgv éﬁg%?gkgb@’llo acﬁdew 61076 # I}%r additional

anmmat ory ac

)&ﬁﬁiﬂﬁd &prodessed € prephtiyd reppiesbie §zﬁh@1€§§ ,an@ If&dﬁilaﬁi@in@ agd devices

dexanet hasone, fl uticasagne propiona

s ipblraformhrlatien dasmesee( St Riatent Q,Saé,%wﬁ; 383,956} 5,874,063, and
692%9%%@4%6 F745B Bélq Q%8730 gﬁ osta-l, 4-diene-17
b-car 1 Ol C a0|é ?IuoronE ester

6a, 9n-wiilfdeupderstood that h&ﬁfdi@myofll@e @nﬁ@iuhﬁé o3theXbredtion, (i.c. free
a- propi onyl oxy- androsta-1, 4- diene-17 b- car bot hi oi'c

basei phasmacengsal selstor splyated thebis shitahde farthepartigular mode of

@ﬁ% T@ﬁé@%@&ggggﬁgﬁaﬁ e;§ e e;utl&bl]cérrg»oﬁﬁér?{‘cﬂécus&%ta%ove

fl UanB@hcttﬁJe,coﬂ‘ipB’ﬁﬁcﬁfa@@exﬁsﬁe& S bé effghtive beerfdwidatddsage range and
ester), triantinol one acetonide, rofl g&gnl de,

tochecadaapistesrd g theprugicelly pféistive ameuntriRvi gsundersiond, however,
th%rt'h% %glr?a F{ c?tf tﬁé (r:cg'gpogl fdﬁ@?@ F&@lr@&aﬂeg %H gg g%te}‘ﬁtun%c‘rf1 %)Q A %hyswlan

1nathmhgh1tydf tﬂ@re&vhﬁ%ﬁﬁinbb&hbes including the condltlon to be treated, the chosen
3-thi azol e-5-carbon Iloxy] 3- 0x0-androsta-1, 4-di ene- 17

rpteefr adsripistations fede Wm@ﬂﬁﬁnn@gtp@ﬂ agd dfs relative activity, the
gaw%%}lg aglh T%'i)gns]e ?thel ?153; %@gﬂ&a{n 2 o}g os!a&f-r)i&%]the npatlfn/'t s symptoms,
arh}thamlket h| oic acid 5-fluoromethyl ester,

nor epr ef erably 6a, 9a-dj fl uoro-17
a- [ (2-ompenyd ey tg;‘oqd},m)l@;@ﬂd in a periodic dose: weekly, multlple times per

B R8s TN 2 RO Bl PG asmivsrain

oWpRkIeadédsdrieds os@ﬂe Uid X116 fy£ several RREleCdr @fdrlthss BflihdMeatment
phosphodi est er ase, (PDE) inhibitors (e.qg. theophylllne
TR MAY Faguire rcb,roaw aﬁm@atmwslsnu&hlmdﬁsﬁstfpt @rekgdministration are in

t*ﬁ'@%ﬁ%ﬁ%ﬁgg AP e o ABORIOBHGRM) hrafigebly 0t o

%gép |nh|b|tors such as tryptase and el ast ase
|nh| itors; beta-2 integrin antagonists and adenosi ne
rec eﬁumblea@mm sf the thrergpetiagaguntst for {rhalytiom démosstracioR are in the
agoni sts) ;. .cytoki ne antagoni sts e chenoki ne

e ko e

eefiviah Gaiee S §omAbeubd 05 wa/day fo st kY0P el Serrerpblly from about
0.? Llfg((glgfgg )a%?lﬁ RBG %&%}Ddsg tx%lH%? #@?éggéfﬁ l&?at ﬂpey ac 8{1 %}‘ &Ct&’% agent

déliMeeddito ﬂleSMﬁ% bieghderishiof phiticulat Hﬁfve{%?d@dfeg m&@&ﬁﬁfoo‘{ccount in
agoni sts include salneterol (e.g. as the xinafoate),

dejermyping saitabledeses £y inhpdation| adrupistrgdion: he free base),
for nR%n lotl(e? H%) aféf gcrc])e ) un’(gsf oaft tﬁg inventlont fave lbeen found to be potent

terb ne a
and selective agonists of the B, adrenergic receptor. In particular, compounds of the

invention demonstrate excellent selectivity for the 3, adrenergic receptor as compared
with the B; and 35 adrenergic receptors. Furthermore, compounds of the invention have
been found to possess surprising and unexpected duration of action. As described in the
biological assays below, compounds of the invention demonstrated duration of action

greater than 24 hours in an animal model of bronchoprotection.
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Also of interest is use of the present active agent in
conbi nation wth a phosphodi esterase 4 (PDE4)

w0 ndvshraser or a m xed PDE3/ PDE4 i nhibitor. PCT/US2005/000810
Represent ati ve phosphodi esterase-4 (PDE4) inhibitors

mmlrE egltvgntt)b%sn/st us prov{&gé E Irr}e lod olf rt]r%latlilrggeé dllgggse o conrghtlon ina

ﬂ{nﬁiéagr BQofiafed vmﬂs gasaﬁéﬂeyél%eeétoﬁs&me@ S IdCspiRRaRan

oxyl i c aci
adninfstdrmged eaadmal atierape(ticatly effogtivepyhomnt bbxgempound of the
di fluoro thoxypheny ) cycl ohexan-1 - one;
1n(ywlt[o41 qr\wd aph mage ?ﬁﬂlm qpectommg_a compound of the invention.

di fl g‘rgggn&
V- 4?@{/ e _thg\{%ré %F g%ﬁé %ltgé; %é%@ paljc oPh Lombination comprising, in
adietidry )0;1@ bemytd atial thédrepaurtie agemar]&meyhmpleﬁmeqarmdt dgerts can be
i ke, phar maceuti cal | yaccept abl e salts thereof ..
a@nﬁeﬁter%@ﬁe@ewgh PUEOPPREF BFTapRutic AEPHEST! mﬁégferom anti-

PR B o P e bl o Aty seens

(M3 ALK}, Gin6ith1BEher g &igénts (Fakticer)y, mbsearnidireceptos aﬁtagmﬁsm)d sther B,
di scl osed in WOQ9/ 16766 (tKyovva Hakko) ; K-34
aquenaesiy TeogptpT agomasts, AR ective pEEN (ca fﬂnt(ﬂsykcsaﬂaaéwfam or

h o}

ol afSette SRARRHIAR Moo EIEE Al bt f ¥ ifpinadon
ccﬂflﬁﬁsﬂl% ) EJ&n}éoﬁinm of #hd inPsmidashaorap: muddthdrapbdbicagents, for example,

(Vernalis); T-440 (Tanabe Seiyaku); and T2585 (Tanabe
armtyaﬂa)nmaeunytaamtealamﬁchncrﬂ@ra@ieet agpther2adeenetgissreceptor

S fh%t act as anttﬂganlnst s at the muscarinic

o Qb Ry et OF 45 SRR B pounds i oh a6

ant a@‘ﬁ@bﬁkﬁth@fa bRR ntsQ!’Rnb@ﬁseNBn (RCBAH OF Pharffac&tically-

conbi nati ons t er eo enpl ary conpounds i ncl ude the
acaclekfabbwdlsts @fsolvatesh éislaanmnateplha other theraplentie egeatsegn by used as

i kes  of atrogl ne, scopol am ne, homatropi ne,

OW%'EXVE%%%‘EOI?%? conpounds are nornal |y adni ni stered

as asgdtile afRinMenin®ftdry ALYt IR cOARSQefbididhd NSAIDs. Suitable
particularly the salt " forns, are readily avail abl e

ccﬁrtlcmteaorda mihach way bonsedrie cetbigaiiorwith dhe capovadsefithe twention

are fro iterature ro
%ené tiplet Bt i g B b e AT e
&gf ? BB &'1ﬁclu§é fn@ﬂiyl‘ re@Xis6lBne, prednisolone,
CAS— 4438-22- [ t S sal t -4574-60-1 and
dererieghaadmey [ﬁutleasnnet pl‘ap@natemtSQQ 2 B8ro-1 7He{@ﬁrr@w1mbonyl)oxy]
CAS- 87-00- drobrom de salt &1
1 HRhpdory- éﬁweetﬁﬂr%oxo-e)@%ehﬂgd@ne-%geya Y agid S-flyoromethyl

eﬁ &92& cﬁgl ?ﬁo ﬂ@yﬂg@q G%Em%ﬁ{yi 3- ox%%’as&gpgﬁylgx§%drosta-l 4-

sul’ are sa
diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester, beclomethasone esters

(e.g. the 17-propionate ester or the 17,21-dipropionate ester), budesonide, flunisolide,
mometasone esters (e.g. the furoate ester), triamcinolone acetonide, rofleponide,
ciclesonide, butixocort propionate, RPR-106541, and ST-126. Preferred corticosteroids
include fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-
1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-
fluoromethyl ester and 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11B-hydroxy-16a.-

methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester, more
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Scopol am ne - CAS-51-34-3, hydrobrom de salt -

CAS- 6533-68-2, nethyl brom de salt- CAS-155-41-09.
woe@smeraserl anti chol i nergics include ipratropi uPeT/EST5/000810

as the brom de), sold under the nane Atrovent,

PR Y oo B B L S B Tt 3o

ar‘gﬂ;ﬁsta-gﬁt Liied. Al %ﬁgotﬁl%éé%“fﬁlo%metﬁﬁ%ém hel i ne

om ( CAS- ani sot ropi ne nmet hyl brom de or
Val pSuitdblec NEABDs Bﬁhﬁesaqmmcdrordogilycmw bredodromil(sQiiang an,

P et Phr Sl PR e R B e,
Pﬁggg)]ﬁe%}nbl f JEh&XE I{%ya!nta‘gghl@fs'(gg bRk ane mh%’%rélg?f

exocyc I'um et hyl'stl fate (Tral,
letikotfidne H)ntheSiBLINOS Mmhiby s perteast mlabltgtsi,rsuclln hs)ln'ymsse and elastase

.(CAS-5 870-29-1 tropi cam d CAS- 1508-75-
inYRiNES: pEH RN HEOA G BGETDEAS ToCERR! 40Ty B antagonists (e

R SR B o R R (6 EPROBE Bruagonistssugh o an

i@ igmRinnasibodys@IDaatdbddy), \Aﬁﬁbiﬁéhﬁl[y ArBouI1t-H ehedapyc hm)eIIr-dB tferapy, or
whi ch is herehy incorporated by reference. able

aswvbwms%?hewe@ 9@1@@@&5@%&1&6&5@6% $‘é1&"é7
B Rl 0 e R .

thieahphhtelor MR BASE), foinoteddlqe GENEhS Iﬁhh:ﬁate? demérol biMerbutaline
inhibitors of the interaction of histam ne with

a"*q}salltéé@pmfrs The majority of these inhibitors, nostly
on ¢ MEPOGURe O pELOAHRRI ST aofl CaBnElibinA8A willeoc

pl%sBMJ)(ﬁE‘s%fbébm (FasE4)andbidror laahixee PDBE3/PEM idhikidr. Repesentative
first generation antihistam nes include those which

Ph@nh@ée%ﬁafvea‘t (@?E@eﬂhlégorms GHXQS}PIBE%?D% inkibiprg include, but are

ﬁ %ﬂl azl {;Yaﬁla%ﬁg é;l eeg%/!ﬂ I‘;;frj mg gﬁ? ngﬁ(fzf ohex% pcarboxyhc :

aélel za&arg&ﬁeﬂhaxltn -dyhad-44(Beyclosbpilmetiiryaor e et hyl ene
group t he al Iamnes or mmcatertlary am ne

dghmqonmmmbcrpé)cy&zloh@aml -griep e¢is-d4-aEanoE-Ehpycdepyopylmethoxy-4-

dﬁ'&obqqﬁ%hﬁ Dhan ﬁ)&yégl?eé(an gm@ & h&‘ %gél}%%g%yglopentyloxy)-&

R Y éiyc@d"ﬁeﬂﬁlehy Gmskslmrdcmeandam@lhm e phteiacaAically-

Et hy ened| am nes: pyrilamne anl eate, tripel ennam ne
a¢deptablersdlts therpof. cOthgntapeesentetiva %DEApkmngml] 4/PDE3 inhibitors

iR rﬂ&ﬁi&i%gﬂ DB NCS 6 PAUNSERM % {8\ @HIBESEE and
Schering-Plough); CI-1018 or PD-168787 (Pfizer); benzodioxole compounds disclosed
in W099/16766 (Kyowa Hakko); K-34 (Kyowa Hakko); V-11294A (Napp); roflumilast
(Byk-Gulden); pthalazinone compounds disclosed in W099/47505 (Byk-Gulden);
Pumafentrine (Byk-Gulden, now Altana); arofylline (Almirall-Prodesfarma);
VMS554/UMS565 (Vernalis); T-440 (Tanabe Seiyaku); and T2585 (Tanabe Seiyaku).
Suitable anticholinergic agents are those compounds that act as antagonists at the
muscarinic receptor, in particular those compounds which are antagonists of the M;, M,,
or M; receptors, or of combinations thereof. Exemplary compounds include the alkaloids
of the belladonna plants as illustrated by the likes of atropine, scopolamine, homatropine,

hyoscyamine; these compounds are normally administered as a salt, being tertiary amines.
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Pi perazi nes: hydroxyzine HC , hydroxyzine panoat e,
cyclizine HO, cyclizine |actate, neclizine HO, and
W(aatoismme HC . Piperidines: Astem zol e, | evorehuS10051@0810
, loratadine or its descarboethoxy anal ogue, and

erfenad nadlne roch e _or oth
T o ety GRS PR AE iy REM1BIS i ¥ RS
cMBEREN sSiirtéioriciin ¥ nadd of prparkld FHoRCRIREMire AatargLMb Sit:
whi ch may be used in conbination with a co ound of

t he Atrepinei- 6AS-Ek-A @<CHS- S;ir@fbfad@mdramf ).sAteepingesylfate -

R ETB AR A0 R 435250 NR DGy B0 e
nfeﬁﬂﬂpeftﬂo‘éiﬂ%gnt@atsommwfo fornul a (|) or a
pharmaceutical |l y-acceptable salt or sol vate or

st er Homagnpine t ReyS87-08r3d hudrebromidosalter GA8;51H16-9, methylbromide
ar the invention provides a comnbi nation
S%f {Jégtgof%ge corti costeroid is fluticasone propionate
or BrntRQJCHL CAR S0 £ RisOhydFolidmbd safti-ftt AB306-03-6 and
17a-| ur anyl car bonyl ) oxy] - 11b- hydr oxy-

Slll%emtt-f@ﬁsﬁ&&dﬁalndrost a- 1,4- diene- 17b-carbot hioic

B TE A b hBiyE a ARA o g7, mmi

Sﬁp@mtlgy“@- di ene-17 b-carbothioic acid
5-(2-OXotetrahydro- furan-3S-yl) ester. The invention

t hus memdobemch¢lmeeg1¢un@1hé¢ lmzstpmum (agcftsrtbfi braniidg), sold under the

oSS BRI s PO Pt iy .00 bromico

(GAS!18946RH%) .t ARHLTntaRE ARe: RhdiHarithdHnkl '(CAS 53110&3), propantheline
I nvention thus provides, in a further ect, a

broomide (BAS 0F0- aérﬁmranﬁptrgplae um&pd;bmmdc of Ma 50 (CAS0§0-50-2),

o B Eb PO (e Ak Sart o PUNBERE e Spropiide

1dd"d’ee€'('ltASl‘7118m85) RERNLSI8E: brbﬁhd% (UJS tﬂaﬁ:‘ht 29P8, QOS) ﬁfldlhexethyl
combi nati on conprising a conpound of fornul a

cblhadﬂﬁ%a@utqnchAﬁ-ﬁéd@éﬁt@barﬁl eabeycnmsobtbyiselis (ral, CAS-115-63-

oL bl AN AL Gt s 5085

4%, QHHéx@rﬁﬁéxﬁ’c[ylﬁ &ﬂ%&h@h&ag@asqwqmj ,qfenfz@glﬁyt@Aslzbs@g-wn
phar maceut i cal | y-acceptabl e salt “or solvate or

ted¢rzepioe $CABr808REPON), ADEEX h6, onimdthortredi, pmhihigicompounds

o BT o B P S B e

Suitable antihistamines (also referred to as H;-receptor antagonists) include any

one or more of the numerous antagonists known which inhibit H;-receptors, and are safe
for human use. All are reversible, competitive inhibitors of the interaction of histamine
with Hj-receptors. The majority of these inhibitors, mostly first generation antagonists,
are characterized, based on their core structures, as ethanolamines, ethylenediamines, and
alkylamines. In addition, other first generation antihistamines include those which can be
characterized as based on piperizine and phenothiazines. Second generation antagonists,
which are non-sedating, have a similar structure-activity relationship in that they retain the
core ethylene group (the alkylamines) or mimic a tertiary amine group with piperizine or

piperidine. Exemplary antagonists are as follows:
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conpound of forrmula (1) or a

phar maceutical |l y-acceptabl e salt or solvate or
wGe@seuissoner thereof together with an anti choP@TESIOE000810

agent and a corticosteroid. As used in the above

conbj i.ons, the ter a f rmul a : :

o BRaROIBR Eis, S RoS RS AR o aasne P EH P by lygramine
hidi6s8tide, aRPdia¥hydiHatd dual Iy disclosed conpound or

compounds. Accordingly, the pharmaceuti cal

conpbBthytanedismofest hyrilamireranloate caipelopranaing HG), andripp¢lsrnamine

%bl nati ons of a conpound of fornmula (lI) or a

g‘ﬁ rmaceuti cal |l y-acceptabl e salt or solvate or

St er RQLHAREs: L ESBREniMhiife £186tXWaltiBid Riiemhaleate salt, and
therapeutic agents, as described above. The indivi ‘dual
agoppgoends of the conbi nations of the invention may be

Si no BepReRaRas e R RPEr N Do o it cvelisine

1aeer@%eﬁ§nm1bﬁd%emlﬁhémed ei ther sequentially or
si nul taneously in separate or conbi ned phar maceuti cal

for nBipatidiors . AﬁﬁpIpIZ@bfr levoeabastsesH G, 1dratadimetonh g6 dwaltbpethoxy
ent s readily .appreci ated by thos
b, 10 TG 101 TYRSAPHERTO GOt RE R BREp G amicelttaly-
adcBpekqre, include adm nistration of the individual
conmpounds of such conbi nations either sequenti al IK
si nuAzelagimgdiygrochloside éryet enasherdbrrocaptat aptegenigicwhich ozdy be used

ormul ati ons. Thus ceording .to a further aspect, the
lq?ﬂﬁ?thHvﬂﬁb%%’e%d%%ﬁgﬁﬁdBV%? %Freating a disease or
con dE&érﬁfS‘le@éﬁ;%feﬁ*e& AntvhidParkide ARERAE hitkitapl 8RR bR loratadine.
activity in a nmanmal, the nethod conprising

admi fihe treentinp thes priowides rimalfurther laspreap @ gombalatipn comprlsmg a
of .a conbi.n on o

EHCRTELTTROMNC ARERET e Y —

tiRRloY 3hfa Portisd SEBRI. IRPBRiCHRL rtﬁ@fnv@xﬂ%n%@wﬁés B RbiRAEN wherein
t herapeuti c agents. Since conpounds of the invention

thercertirdstartic isefhgicesone pegpti@rategromha tis thecrhcastrpid un bs, So-
are al so useful as research toqls for investigating

diflugery Ty [ Br fBraoyl ceﬁaonxlgeiyéﬁ% Béwdgo&m6esmﬁt§w P gxafndrosta-l 4-
d%g% ZZ@- grbgthlmg g@ fi%r ﬁuorgme h?l es %{/DO? %&Qjo!-@l@lugr%\f\ﬁ Riz-hydroxy-16oc-

or agont s

nfeHYRBLEXS] 7of &Benylax%d%taex md@éﬁe rsml @a@ﬁdtﬁioﬁd/acid)s (23xo-

adrenergic receptors as conpared wi t h bi ndi ng and

tetrahywdro dwah-38eyl) estery at receptors of other b adrenergic

subt such. conpou re also useful .for. stud g
ﬁ }gnsx ga

The SBF Bivedics iy BRPIGE tnoh raghechs Ambutite
cOREERIYt ForntulATPbOL PitirmdteutiéAlyea8ceptablR BBk 6r sofNUte or stereoisomer

thereof and a PDE4 inhibitor.

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 an anticholinergic agent.

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 an antihistamine.
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sui tabl e biol ogical systemor sanple having b2

adrenergic receptors may be enployed in such studies
wokiosk7asey be conducted either in vitro or in REWUS2005/000810

Representati ve biological systens or sanples suitable

for THE Hw%fnﬁ'tf“ {fitis b(l{&r% ? 1 a%{}theal’r e%?t (Johﬁ;n]ia%?n cgmgnsmg a

cell s, cel ﬁbranes

g&lrﬁa)f foRuTR (13 of @pl@abnﬁ&eumc ? -adc@ptableGlt BLE01PALEYBr stereoisomer
the like. A biological

bits, dogs, etc
t@y@i&ﬁeﬁwr Wt lﬁz&,mb@ ﬁ@d acwcﬁ-ﬂ?féﬁier gi ¢ receptor
ot Voo oty R G apd S A W RiBBR L pGpe o

c@@piling ofdorniida moﬂﬁpm}ﬁfa%&wﬁlﬁ}ﬂ@c{&p&bﬁkﬁlt detavate bedereoisomer
u3|ngpconvent|onal procedures and equi pnent, such as
thesepf érgeten ith; aﬁ@mﬁ@%@gwrsag&nﬁmﬂmqmwmmlés says, for

exan&sglrs%.({]% (A€ S5 el Qb d{aggﬁlsd WERdhAL %%oﬁ%ﬁﬂlgfgf foltala (1)

i ntrac ular-cyclic enosrne nonopho

ifdAfIes ble6sip b@{dow foﬁﬁulé%ﬁﬁé&ﬁi Méfefred gfub@therodif,hed a.nﬁuiaizvmuany
adr ener gi c recept or-agoni zi ng anount of a conpound of
dtSh]@St?drﬁP@mQuGﬁOV\/P(Pme fcally range from about 1

nano EXP Icglrr {ntggyn t 494 gtlga(il A ng!)sa{l 5,01 oﬁe ﬁg&ﬁ%&ﬂ% 08I10na11y

aC
t he re USEC? as res arc

c&hﬁﬁ&\/@"rﬁmﬁhti@ﬁWobi cafpadJifemies APbo4 pRgmataiisally-Reeptable
i nvention al so includes, as separate enbodi nments, both

salher sgbveée en Stespoistmerdheraef wish ormermpreIthas thgrapeutic agents, as
[l ate assays) and the analysis of the test data
?spc%%gnl%ova test conmpounds of interest. The foll ow ng

non- IMheiddiviguaxempbasdsidf thesdoheigation bE SR Hhahtive may be
phar maceuti cal conpositions of the invention.

foxarailatedsemprataly pa@mubsﬂdrtpm’cherﬂ@a siglerahagnacsubcad compesition. The

1rrcﬁ 1%%1086]55 ds ell‘lp e?es 1%6{‘ Q qlﬁgﬁtia(ﬂp %ﬁﬂmﬁﬁn&%@@qn

ence an rac

%ﬂaﬁ&dt édrﬁlﬂned—%%hﬁ@é&hbal\f%ﬂnhulﬂms &A\ﬂ)kdﬁrﬁﬁa doses of known
| adel phi a A, 2000. Fornmul ati on Exanple A This

thexapeptie aganltmtlklm readilyrapppaciated bit these wlleal in the art. Methods of

T SR B B3R bR AATRRB syt compounas
of REhedhBittatiokd ciftek Eé(lu@ﬁiallgf& |sﬁﬁulta§1€&)sly°ﬁtsleyzﬁat€@ﬂ'ﬁ&ﬁ‘6ﬂed
1 Lactose, spray-dried 148 Magnesium stearate 2 The

Ph@mlﬂeelitwg]f gnuelatiensar e i xed and intr oduced into a
hard T?IQSe lalccoqgjng% 0 e5ARE la'{épeec %rquyen? ion prov easrapmgthod of treating a

disease or condition associated with 8, adrenergic receptor activity in a mammal, the
method comprising administering to the mammal a therapeutically effective amount of a
combination of a compound of formula (I) or a pharmaceutically-acceptable salt or
solvate or stereoisomer thereof and one or more other therapeutic agents.

Since compounds of the invention are 3, adrenergic receptor agonists, such
compounds are also useful as research tools for investigating or studying biological
systems or samples having B, adrenergic receptors, or for discovering new B, adrenergic
receptor agonists. Moreover, since compounds of the invention exhibit selectivity for 3,
adrenergic receptors as compared with binding and functional activity at receptors of

other B adrenergic subtypes, such compounds are also useful for studying the effects of
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This exanple illustrates the preparation of another

representative pharmaceutical conposition for oral
w@ewsn7msrr at i on of a conpound of this inventi oPCT/US2005/000810

Ingredients Quantity per tablet, (ng) Active Conpound

rnstarch act os Magnesj um t rate
selestyR e 4F Brpdr 35 R ettt il SRloBoP SRR Sl
| r ST
S‘E%B%pb?%“?”@h%?‘?%‘f%sﬁ‘?‘qLeq*s?glgiﬁa%“}’ggﬁ*ga@fé°@* & te GMY“‘ in
suchphelssntlach may ph aomrhxc&adteuthai inognpasintinen Rapresentative biological

adm ni stration,_ of co d of this inven
S¥S1ea1S & apBles Sehl op Fugbtaiies Beiurig o e fnarfsweﬂ@o cells, cellular

)&Palﬁgogfagﬂlﬁ’ﬁlengﬂﬁ{egdﬁs@ﬁ‘é $a éé Yrﬁn‘mﬁ’ﬂpgﬂmaém'i& ﬁ@sn?ﬁlhea pigs,
acl um chlorid Vet hyl paraben 0.1 g
raBbamdlogs,mgssetgalanQﬂleaﬂg Sor b| toI (70% solution) 12.85

g Veegum K (Vanderbilt Co.) 1,0 g voring 0.035, n_
Col oﬁgq'\ gl@alssy n]j?rsspmpleé@n%{sgl‘g Zsa TNETE) fpceptor is contacted

W%ngér ate%%fl;g? %eggﬁ p%%é@é‘?%u‘ﬁ?\ﬁ,ﬁ % ngé%ﬂditscgfrtﬁ% ﬁl%’eltltn)% The

eGP OCIgohRheRE BRhdred gid réRpRR ldfbﬁhe@émﬁﬁﬁdalshfg\/&)ﬂ%rﬁﬁnal
An injectable preparation buffered to a pHof 4 is

procepuessandrequipment, lsucl af radigligegnddungiog iassaphand| fagetiaiakbassays, 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 B, 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 be found in Remington: The Science and Practice

of Pharmacy,20th Edition, Lippincott Williams & Wilkins, Philadelphia, PA, 2000.
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Active Conmpound 0.1 ng Sodi um Acetate Buffer Sol ution
(0.4 M 2.0 HO (IN) g.s. to pH 4 Water (distilled,

waee@siotmy2 q.s. to 20 nlL Fornul ati on Exanpl e E A¢N/8S2005/000810
exanple illustrates the preparation of a

representative phar maceul;l ca '88@%9{1% [ ign for
_oq@_atl .

i njection of a conpound A

r eCOMfisickbinpR iBRdtHikdsAhe p&ﬁmﬁwwrebwsad@kmq)haanmeu@éa

sterile water to 1ng o e conpound of th
compesitiorofer OBéﬁ@nmlsﬁ@élon phe cemperndnd thig inveationyi | ut ed

wi th 200 n i ntravenous fl ui bl e

with the E@ﬁc{}%& orrpound Such fl u?)élantl é)erﬁgfs%gﬁ%igh

5% dext r oS€ " SOITUTT oM, 0.79% sodi um CRlori de, or a

mi xture oPcHys GePPERE and 0. 9% sodi um dhl ori de. O her

exanpl es &aeoseaspray-daeRi nger' s i nj ecti od48| act at ed

Ri nger's PMagsedhSmdatatose i nj ecti on, NoZnosol - M and 5%

dext r ose, --L-sol-y-t--e--E----and--as-yJ at-ed--Ri-nges- -8--mmmememmeme

inje L-ation

i1 ugi‘l? e 1{1%redlelr1tg %raer ] xl%gﬁhg ‘E?Epé%dr@s ZZP?AI? shell gelatin capsule.

phar rraceutl cal conposition for topical appli catl on of

a conpound of this invenfdromlationdixesipteBs grans Active

conmpound 0. 2-10 Span 60 2 Tween 60 2 Mneral oil 5

Pet r Ghistexamp iNbstiayds thapabanation dSanetlep ydpresantabenplfardsceutical

POt 3 8P Ao HA 2 AP S0k ERwdY Ain b Bhiigh s to 100
bove I ngredients, except water, are

conbi ned and heated to 600C with stirring.

suf fici eningredienttsty of water at GOGIDanTstymewblﬁQdm)

\Mth V| gol:nllc QtJ rang t-o

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 preparation 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 3 mg
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 01g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285 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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emul sify the ingredients, and water then added g.s.
100 g. Fornul ation Exanple G This exanple illustrates

wo b@sprespar ati on of a representative phar maceurCTEE2005/000810

conposition containing a conpound of the invention. An
aqueous aerosol formulation for use in a nebulizer is

prepared by dissol vi ng Eotmutptioh Examplerlduceuti cal salt
of a?his‘éﬁarﬁﬁmﬁﬁ‘é?ﬁtésrt‘h@px@p%at(&x?’@ldd egé}ltaweqﬁaﬁgiaeaﬂl&m

acidifred wt tric acid he m xture iIs stirred and
C@amse%&wnmwng apﬁ@pa@tq Q/féh§an‘fenrlgnd. ssol ved. The pH
of th@ ifjettdblePrepasatiafjbusferd té @ p ofd is@rdéparddiavingniefodlowing
from3 to 8 by the slow addition of NaOH. Fornul ati on
CRRBOHU H This exanple illustrates the preparation of
a dry powder fornulation containing a conmpound of the

i nvent i onlfgsedied® in i nhal ation cartridges. Gelatin

i nhal at i orr-caftr+dges-are--fii-t-ee-w-t-hr-a-pharnaceuti-cat-
conposi t i detir@aComgotde f ol | ow ng i ngredi ent s0.1 mg

| ngr edi enSadil® Addtite Bugler ShlatiomeeamM)cal sal t 2@fmbetive
conpound @# (@t ose 25 The pharmaceutical sglst toqfH 4

active co é&rtqlshﬁeci“sfé'h i zed prior to bl endigngWdAL

| act ose. e contents of ‘the cartridges are
adm ni stered using a powder inhaler. Fornulation
Exanple | This exanple illustrates the preparation of

a dry powder fornulati onquomﬂlaauomExngErrpound of the
invention fo se in nhal at i on . devi ce

ohar Hhtsaerpls HEgrsmdRe Piotaplon e tpateRa i icd
c{)ﬂEMu%f?ﬂliE&foh%fg fﬁPSﬁ&f‘étztﬁQ iphakigRceuti cal salt to

tose o onposition Is packed into a dry
powd e recortstituaed sobutobanii pmpmpzbbladdm’g 20ehl. ofstemlg vipd¢nte d mg of

about 10 and about active i ngre
Hiehornsiad OB IO BE?%{H?}?% S?ﬁftgonéiﬂ’ﬁﬁ%éuteg Wit 08 mL of
ah iR SRiid 8t R Sﬁgﬁt’%lb X3thQhe ActhRTcBHpBh®Such fluids are chosen

cont al ni ng a conp
from 5% dextrose solutlon 0.9% sodium chloride, or a mixture of 5% dextrose and 0.9%

sodium chloride. Other examples are lactated Ringer's injection, lactated Ringer's plus
5% dextrose injection, Normosol-M and 5% dextrose, Isolyte E, and acylated Ringer's

injection.
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of the invention for use in a netered dose inhaler. A
suspensi on containing 5 % pharmaceutical salt of

waedoswasenpnpound, 0.5 %l ecithin, and 0.5 % t r B¢THIUSEE5/000810
is prepared by dispersing 5 g of active conpound as

m croni zed particles wth ne size | S5 than 10 mMmmin
a col |l oidal solution fomm%—of t rehal ose
and Phig eQariple iBstratel thedirsSRhtiRb fl dvepfBentdtivepharmaceutical
dem neral i zed water. The suspension is spray dried and
campositesfpr foptahepplication ofa aemposnd gbthis isverdion; cl es
havi ng a gleae:ﬁ]lé ditameter less than 1.5 mm Theg%%rsti cles
are | oaded &N cani sters with pressuri zed
1,1,1, 2-tétrafriuoroét hané. For mul at1m on EXanpl é K Thi's
exanpl e i AP Gomro¥nd he preparation of a forBdt¥ion
cont ai ni ngpaa @onpound of the invention for ude in a
met er ed d®weer 6hal er. A suspension containing 5 %
phar maceuMigshl gkl t of active conpound and 051 %
l ecithin p&riditepar ed by di spersing 10g of actpve
conpound R&W 64akdzed particles with nean spze | ess
than 10 np;o'%ﬂ shution formed fromO0.2 g ofgkecithin
di ssol ved Hﬁg !

¢
suspensi oﬁ, / §d§¥¢%’&y%{ﬂ?l he resulting

I
is mcroni to particles having a nean di aﬂﬁtt&loﬁess
than 1.5 mmThe-particresare-t-ovadedrnto - cani-sters

\é\l! t Pmr&w'oz@ ﬁlgl&%&ﬂls,%x&pg watda,@?& AbrhbiRE aitt RSa6ddt0 60;C with
i.ol ogi cal .Assays. conpo : t hi,s, i nyention, .an
SO SUIGIEE GO PT Y ERE Rl oo et Wil gr b it to
ethuBifp diedagredehisyartdywatexcthen eddedefsull 0 gr nedi cal

treatnment. The ability of a conpound to bind to the b2

adrenergic receptor, as ! l | 83 its seléctivity,

agoni st potency, and inf%—m%can be
denomgislerhfple URshtted @8 SreparRidied fi¥epREeri@ivePBarmaceutical
denonstrated using other tests that are known in the

campositiinoataining e aemp@yrd ofths Mveatton. ATCC Aneri can Type

Cultyre Collecti BSA Bovine Seru .bumi n _cAl . .
adenbnEeeys Seros g Tomatiay 5p Re Brrdire R EssP BELpy digsolving
oY bT £phdEaat&itisalNBH b¥ Mtive compound in a 0.9 % sodium chloride solution

acidified with citric acid. The mixture is stirred and sonicated until the active salt is

dem nerali zed wat er.
% ?eri

dissolved. The pH of the solution is adjusted to a value in the range of from 3 to 8 by the
slow addition of NaOH.
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DMSO Di net hyl sul f oxi de EDTA

Et hyl enedi am netetraacetic acid Enmax maxi mal efficacy
wo-B®sPasal bovi ne serum Gy d yci ne HEK-293 HUPEIUS2005/000810

enbryoni ¢ kidney - 293 PBS Phosphate buffered saline

rpmrotati ons per m'nuthrigi @ %‘%

Tri s(hydroxynet hyl)am n 1 n fe Pr eparation

Fr omrig| dkmpBlen1@Sitdaghd brapiratdbn 6f a &9 pdddeNRi@ulkition containing a
Receptors K-293 derived cell |ines stably expressing

cempoind df iainveritionrfobusgdn érhelagion cpitégssor s,
resp i.vel wer e _grown te.near. confl uency in DVE .
w © hC iy B Rl RUCE i G R oRs! fgppi on having
tHeXBREWRienerddientsel | nonol ayer was lifted with
Versenefsg,TOOO (0.2 g/L EDTA in PBS) using a cell
scrapegredieds | s were pelleted by centrifugation at
1, 000--+pm--and--eel-i---peti-et-s-wnef-e-ei-t-her--st-ored--f-Frozen----
at -80C or nenbranes were prepared i medigdagridge For
pr ep@hahiaeéuticaBdalt dTatlivi & fdresuspenged in lysis
bufngctg,s’leO mM Tris/HCL pH 7.4 @4C, onejtabl et of
"Conplete Protease Inhibitor Cocktail Tablets with 2

nmM EDTA", per 50. M. huffer (Roche cat.# 1697498 h .
Vol cali AP e el S vecieaagaf Runierqelipr 1S BeREng wit
1RULITAE E8ifleritS bMlle Barkridiet afd ddiinGtekIURGR: HhASder inhaler.
honogeni zer (20 strokes) on ice. The honbgenate was
centrifuged at 20,000 x g, the pellet was washed once

with lysis buffer by resgsgegsti OQE arIIng1 centrifugation
as above. The final pell ! i ed i n nmenbrane

StST
buf f ethis(ckampM ifindtetddehe ?ﬁéeraﬂon é2a aoMiet ormbniNbEEdaining a
r

@ 250C). Protein concentration of the menbrane
cemppandsifahe inaenttbet for nerin@ doy powdernehalgbnaievigeadf or d

B fard MM ,. Anal yti.cal . Bi ochem 76 .
a5 SupeRRS IS SeREH oL g S Wodte 1 hOR P longptio of
n%i&gﬁ:izea_ BRirmAcEARhIaltd6 N td3k BHI N00 ATEEYorBPosidTRl phtkeditto a dry

2 Adrenergic Receptors
powder inhalation device capable of delivering between about 10 pg and about 100 pg of

active drug ingredient per dose.

Formulation Example J

This example illustrates the preparation of a formulation containing a compound
of the invention for use in a metered dose inhaler.

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

1,1,1,2-tetrafluoroethane.
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Bi ndi ng assays were perforned in 96-well mcrotiter

plates in a total assay volune of 100 nL with 5 ny
woreousnzose2 pr ot ei n for nmenbranes cont ai ni ng t heP¢mosavoH@o810

adrenergi c receptor, or 2.5 ng nenbrane protein for

menbr anes cont ai ni ng the, hunpn b' adr rgi c receptor

in assay buffer (75 nmv E2ESH . 25C, 12.5 nM

MyCl 2his L 5P TAust@ted th aratisH é’fr PlokBilaBbN Qélﬁﬂnﬁfg%oﬁﬁpound

for determnation of K values of the radioligand were
Oﬁthnimmtimgfqrasqmmdtemﬂqﬂsemabr (NET 720, 100

G/ |, Perkin Bost o o
at 10 PRPEPBROTABHET ' BrGRC PR MR HDcoDRu nd 01 %
le%gﬁ)inriM)r Pu@ﬂ’ b?@%ﬁ?ﬂﬂngQWisacﬁ% c&ﬁf)(ﬁfnﬁ' a0 atitRRized pRificles with
val ues of conpounhds were done wit
n{e@ﬂrl}nde Iqssjthaallﬁrwﬁnui molmorﬂfomwchﬁrdmj(m gdiof tesitkimtdissolved in 200 mL

I R R R
R O o, My v e

irAd darfistorawtihegressagzédal, | Y, 208, 8 Gtiegtaflnbm-@pspunduf f er . Non
speci fic binding was determ ned in the presence of 10
mM unl abel ed al prenol ol . Assays were incubated for 90
m nu r t enperature, binding reactions were
ter B3 LA Spldflltratlon over G-/ B gl ass fi ber
filt @he porap@mdé batkainderionSandther pharmacdticaipaccepiBple salts,
presoaked in 0.3% pol yethyl eneinmne. Filter pla

exlibis bigemieal aethrivendiapsuselitl dor medical dreptmeng uTh%?blﬁlfy;)f M
T )
oD s At e s MR ong v

and-iMigsi Oftivity cé’r@bé ddihbrdtraet lilEllng ITakts ARBHelviv of Packaddmonstrated
Bi oSci ence Co., Meriden, CT) was added and plates were

ugiog nthetitests t@tp@dmmm@lpfwnnt liquid scintillation
counter (Packard BioScience Co., Meriden, CT). Binding
data were anal yzed by nonl i near regression anal ysi s
with the G aphPad Prism Sof AwbFeRiftmkage (G aphPad
Software, Inc., San Diego, CA) using the 3-paraneter
model for one- %Ef6 conpets effishcy The curve mi ni mum was
fixed to the VATGE for ndmspen Type Gilate fiplleeison
determ ned i n BSA presenBevink SEumMlmlminenol ol . K

val ues for conmpamms wer @deadsind Bt EyENOMOARTREMREE

I G50 val ues anghrhgr K Vabﬁ@oeeéom@odiﬁéa Eigp&@ﬂ&bd%ﬁhng
t he Cheng- Prusef Squatl dednd Prusof f WH.

Bi ochem cal Ph col ogy 099-.108) . The
receptor subt y | ecti g,tl}y e mé%qtgmag%wqacbd; t he
rati o of K, (bi m@x(bZ) C4¥ the invention
denonstrated gFBSter bi ndFR b%\‘tm? #EWB2 adr ener gi c
receptor than &lythe b aéilenes gi c receptor, i.e.
K, (bi) > K, (b2HEK-293 sel &umaniempbryonic kidney - 293

PBS Phosphate buffered saline

pm rotations per minute

Tris Tris(hydroxymethyl)aminomethane

Membrane Preparation From Cells Expressing Human
B or B, Adrenergic Receptors

HEK-293 derived cell lines stably expressing cloned human 3, or B, adrenergic
receptors, respectively, were grown to near confluency in DMEM with 10% dialyzed FBS
in the presence of 500 pg/mL Geneticin. The cell monolayer was lifted with Versene
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greater than about 30. Test B \Wole-cell cAW

Fl ashpl ate Assays Wth Cell Lines Heterol ogously
waEx@sexsrng Human bi Adrenoceptor, b2 AdrenoceptDUS$20851aD0810

b3 Adrenoceptor, Respectively. A HEK-293 cell Iine

1B ARG T AP G D0 S Ruber S0 GO EbHd SRR Ariuacion
am?dd)(m(?nC QRnaicen %éé%t%e%%ﬁs‘ﬂ&@&i GloRet /AP br rhOHbABS were
and 5 mgy/ mL neticin. A HEK-293 cell line stably

pesppred deimediatdly fied prepartion 2eHdelels wm euspendsdan B, byzﬂjer (10

R R Pl B 430 TR TR LBt pERBEE HEAGHYr okcait Tablers

Wt zaﬂwamamzpaf 5@ &rfmebaleabawtmbO%@ RbcrOMoldtaney
in Hanl s medi um sup EI emented with 10% FBS and

Bichhm$ots, hwmpmaﬂ) ehe hemdeenized @mwnghtfftttmngolaw&g@.lass

The da t.he as cultures wer e

hofige@iks O ieOlRdRS ettt Rt rfn et fRfoded g ane
pUIRdt Qv R Hak eI Gitde 'Wﬁthalyilggh@érmweﬁﬁﬁéﬁibnf @H@ﬁtﬂ afign hbﬁaove The

Fl ashpl at e Adenyl yl " Cycl ase Activation Ass kﬂist em

fnalk pelleDE s rpwPer{dEih BivR(Dane todiek (TPEnveTris/ 1 é,rﬂ@eSsnM

M BT BT @l Pl PRpsrialied of Rt fpension was
dEﬂeHﬁﬁ@d 8PeR Méthdd BBB¥adfdrl (BFdMrd MME D@ﬁ%c&l BiobRhiksy, 3976,
g/L EDTA in PBS) and counted. Cells were pelleted by

78 38 34) ulfemiboamea wete, V@red fiopsmmcliquetg 2pi¥ded i n
stimulation buffer prewarned to 37C. For cells
expressing the b -adrenoceptor, 10 nMICl 118,551 were
added to the stinulation bufféFeSténd cel | swere

i bat ed f 10 | final
concent rations of r@%‘éﬂﬁﬁ He ERE sl B 1) N
wel | for the bi-adre q}rA repﬁgglggeg g'f?oceptor-

and tHiRdiRSassagh 6o peiTbiedax 968661 Mgrettet Slates in a total assay volume
respectively. Conpounds were dissolved to a

of difOenit wih b g mtfmllnanmotqnn fovp@mbrargs adntainieglthedumen i n

ﬁwpsrggs@giptwfgﬁ A sl POFR o R erér'l%c'g igeaing e Guman B,

g@%ﬁu @S Aris/F0 yREe1i sxMdgCl
g%e asggo at dff?ﬁ‘ ef ent concentrat | @ rangi ng s
1me1EIZD‘(DAnM2%3BSA5 SaliratReslnihdiop studeas efon dutetrbmh&@nfocﬁKdlzalues of

37C d d
RpPeilieti el ene vbngy Bidenghlorsol (NERcal MECHbaT
PRhgh F%?fgggféﬁc&%&,t BEstb MRS ¥ 1R ATcdReRrdBREAMBIng from

scl nti
0.01 nM — 200 nM. Displacement assays for determination of pK; values of compounds

were done with [*H]dihydroalprenolol at 1 nM and 10 different concentrations of
compound ranging from 40 pM — 10 uM. Compounds were dissolved to a concentration
of 10 mM in dissolving buffer (25 mM Gly-HC1 pH 3.0 with 50% DMSO), then diluted to
1 mM in 50 mM Gly-HCI pH 3.0, and from there serially diluted into assay buffer. Non-
specific binding was determined in the presence of 10 uM unlabeled alprenolol. Assays
were incubated for 90 minutes at room temperature, binding reactions were terminated by
rapid filtration over GF/B glass fiber filter plates (Packard BioScience Co., Meriden, CT)
presoaked in 0.3% polyethyleneimine. Filter plates were washed three times with

filtration buffer (75 mM Tris/HCI pH 7.4 @ 4°C, 12.5 mM MgCl,, 1 mM EDTA) to
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counter (Packard BioSci ence Co., Meriden, CT). The

anount of cAMP produced per nL of reaction was
wa@20060f@red based on the counts observed for tPer/usS2005/000810

sanpl es and cAMP standards, as described in the

refiie APt S PR Pt R o R RERsf Rl i spination
faaf(P¥aaRl BRSKRAS €& Mrbidas nc?ggfé/wdaed hCplateSMRrdIoRARd in a

CA) using the 3-paraneter for signoi dal _
Papewl Tapspontdmu{d-icittilistion eountdr)(PackguhBioScisocefiei Meriden,T).

o St St P R RSl RO B
S6&& SR pAEkas (GﬁEﬁPﬁﬁ%aré,SIn@.}’SQ?D?e%g OX) LEED theVRp&BBcter model
greater t ﬁan about 9. In addition, the conpdunds

for @ge-sifle canpatision atlecured motimuint yas fixddtndhe valed fonoonspetific
at. the b2 receptor as co ed with fu i onal
bijgine s e ioRan Sheesens PoLLpYgHErensip! o el fo compounds
r . . .
W%?g%%@lzﬁérgzog%ﬂ/@a’ 1{%{}% gﬁﬂ?sdﬁ@&sf{d 4186 of the radloh%an(al using the

of greater than about 1
CEEHOP 8y ff Eqithioh 2Theray Y ,emd Prruspf £ Wiy BichkewmialdRitarmlcology, 1973,

Test C Wiol e-cell cAWP Fl ashpl ate Assay Wth a Lung
2% WIS DG cerier BRIBSSRBER  Expa e s
S A L A i R L
adiShdrgicir&Rp ¥ %S tHe(  eidekpganOtEseptel € bSKoB,) BA;(B,) with selectivity
adrenergi c receptor, a human lung epithelial cell line
gieBentanBhowid. used (ATCC CRL- 9609, American Type
Culture Collection, Manassas, VA) (January B, et al.
British Journal of Pharmacol ogy, 1998, 123, 4, 701-
11). Cells were grown to 75-9 E%nfluency in

conpl ete, Sghy -(&il%ﬁ?%l%ﬂp&#‘tt&&aw& Méggﬂfn%'kni ng

E h t 181-
b 3 R e, S s
before the assay,2ndeidn Adrenacentor-asectivsly Ho 8 (No

epi nephrine or retinoic acid, cat # 141-500, Bi osource

| nt eAMAEK 0193 cell GRBBfably Xpréséihg 6ONE] Behiay B, ¥dEfergic receptor
performed in a radioi rmunoassay format using the

(dRoreestipn. B wasigtewn |ty ibady 70 %s%Aconluencyin meding @psisteans of DMEM
W th 125] - 04, PerkinEl ner_Life Scjenc

SRR én}e%il_s‘tfgﬁ Ws6ES bt cenet i Pk Ao a cep §Re bty

eﬂcﬂ}éstsfr%@lér%ﬂqmngﬁ B%J&Qreﬁéé’egﬁfr (¢108e A93aY) wﬁ? %&%\Xn‘é% I& same medium

&
rinsed wth PBS, Tifted Dy scraping wt TA in
tdPR8, coafidercy.uh IGIHID-Kdedelldingsstablyperpressimg cbyned human B;-adrenoceptor

T T N I -
162G AV IR ﬁo@ﬁg/ﬁﬁp(}gl%icin added to every fifth passage. The day before the
assay, cultures were switched to the same growth-media without antibiotics.

cAMP assays were performed in a radioimmunoassay format using the Flashplate
Adenylyl Cyclase Activation Assay System with '*’I-cAMP (NEN SMP004, PerkinElmer
Life Sciences Inc., Boston, MA), according to the manufacturers instructions.

On the day of the assay, cells were rinsed once with PBS, lifted with Versene
1:5,000 (0.2 g/L EDTA in PBS) and counted. Cells were pelleted by centrifugation at
1,000 rpm and resuspended in stimulation buffer prewarmed to 37°C. For cells expressing
the B;-adrenoceptor, 10 nM ICI 118,551 were added to the stimulation buffer, and cells
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cells / nm. Cells were used at a final concentration

of 30,000 cells / well in the assay. Conmpounds were
wale@sotoserd to a concentration of 10 mMin di sSECTUSII05/000810

buf fer (25 MM Ady-HO pH 3.0 with 50% DMSO), then

dil.u d f
T R R e R R R RO
40060 a@dZﬁP@o ckfls PwalY Mgt 3{ -adreM EPLA, 1R B%dBSDLeptor- and the B-
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adremeeptbr expresssg cels gcspgctiweb{ermpmmalsowd@ digsblviisa aredncentration
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mM §RXT Ag10. ?A%:Bém) Gompowdistwﬁee testetl 1mrﬂ1era|ssag at i1 ghffemgnou nt
e s R Sl BLPBhERER 5Bk fp 0 min
S A 1 R

ingabusd Eler hipht st 4?€eindranntad thelrkamontisg Anedopeatht kyintillation
nonl i near regression analysis with the G aphPad Prism

ccsz@rqrmarﬁa@veagénqe@%pwpaée@&ﬁ)mBlaeeam@lﬁE of CIS%(H’ pyodygsd per mL
[ I I
ok USSP SRR by
sthidaedy, h@dlbsbﬁl&ddad thembfifsctaesaysaaenmnal. Datedere Eﬁﬂ@zed by
val ues greater than about 8. Cor}}) und efficacy (%&ff %P
neRewAREigBQreenal st it the Grephf agiPrisHeS fbkae paek asﬁé&rap ad

S 5y T R TP SR e

(Hifsiopeet Bt iA!g,Q)nis@pbt%ﬂ@émeﬂe@ﬁpiesseiﬂlhe pEQ)g&)ﬁi]hli&iS t est ed
denonstrated a %ff greater than about 50. Test D .
As s a@Zompordsed tspneendienidemopgfeiterspotent activity at the B adrenerglc

Ay SR PP SRR ARG oot e
c&ﬁi%iﬁ)ﬁ§ tdo¥dll deRoh@hted RECEPRY inHihcti¥HaDititR ey Reth E‘ec%élgr as

350 g were individually identified by cage cards.
cdihpamghruhtfurtdmena:ltandyltyamthaﬂ sanmﬁgeeadpltcm\eﬁl prtasa, tonpounds of
food and water ad 1ibitum Test conpaounds were

thgdnyestign é?t@ans\vlias?du EfrraliBayEGs(Rny éartwi of greater dhenjagoyt 10 and
R&S Mol ds, S
E@gq?dssg@kto%})ex OSLFO%eaq?{%%rﬁ b%e?@e\r/\es e arr angZd sgnt hat

an aerosol was S|nultaneously delivered to 6
i ndi vi dual

Test C

Whole-cell cAMP Flashplate Assay With a Lung Epithelial Cell Line
Endogenously Expressing Human ; Adrenergic Receptor

For the determination of agonist potencies and efficacies (intrinsic activities) in a
cell line expressing endogenous levels of B, adrenergic receptor, a human lung epithelial
cell line (BEAS-2B) was used (ATCC CRL-9609, American Type Culture Collection,
Manassas, VA) (January B, et al., British Journal of Pharmacology, 1998, 123, 4, 701-
11). Cells were grown to 75-90% confluency in complete, serum-free medium (LHC-9
MEDIUM containing Epinephrine and Retinoic Acid, cat # 181-500, Biosource
International, Camarillo, CA). The day before the assay, medium was switched to LHC-8

(No epinephrine or retinoic acid, cat # 141-500, Biosource International, Camarillo, CA).
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chanbers froma central manifold. Followi ng a 60
m nute acclinmation period and a 10 m nute exposure to

woemalbrwerd water for injection (W), guinea pPQBUSEINE000810

exposed to an aerosol of test conmpound or vehicle
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lution air was used during the delivery o

reaesp@sdﬂdu in gtimylation bofier. prowaineg to 3é°Q ot arﬁnztltcencentratlon of 600,000

L 355 SRR Rt PRb P AL TR e sy

CB&P’Qé‘ﬁds%r@ HRsAREH BASdonbattatiba 8t | @M 8iRdciviak buffer (25 mM
filled nebulizer. The bronchoprotective effects of

Gl Hd pHds0 aviti 0P DMSC), thea dilnteditatlinM insOanh@lyda€EpH 3.0, and

e RSB BB BlrIAREE BTy o4 3% 485 m

MICH, henPUEIPR2H Poemghyat i on, each gui nea pig was
anesthetized with an intranuscul ar i nj ecti on of

ket afompoymB. Wige tegted gy ;he)e\;zj;aa'zqt he differeo cngtleing)itlmsdranglng from

L S e T g S b e

Is%zﬁl%'te%rﬁﬂ I@éacﬁ&rs WP @bad P(ﬁclto Hfn & Rg@ Q&d(stﬁﬁp%d d1t10n of

e Jjugu veln was 1sol ated and cannul at éd
109 fuhicecsldldeteetibn bfet. Plateg @xtdﬂgi;e@l‘tﬂ matibee¢dovet REghbex 4°C and
Bect on Di cki nson, Sparks, to allow for intravenous
couitgrsthe AextaRorging in aﬁ@%ﬂntsssmlﬂl%w gunigs P3pkaridpiopgience Co.,

|
B B LA o 0 T
o e doafits @Bsdrvdaefof FiMipleddntl c AWIRIstanBaridt,sas dbbaibied rathes,

FL). If required, anesthesia was maintai ned by
maafae e 3 USRI, a6 were; Fpkyeed Bhaordmeanygeression analysis with the

t T t
CEABEFTEAbE B0 PTBL ol Pt GDISRL. i using
Apardpwictanoded fRisipektidd) doe-tesporawitrvarihble Bbpe e Sohipatindyrof the
rate was ‘greater than 100 breaths/ m nute. Once. the

inyaRiien tested Hsthisesiaydsmongtrated pPResoxAlusnBrenies thap 4ba 8 nt o
|
ap gtﬁn%é{%)(%fﬁg&g ﬁféfé%%és‘lc’al %&Pfr(ﬁh?ﬁé {aﬁglo‘l\’fha Jb@&ved Emax

Shar gea pressure cannu
(TOB of iR ditled ciRAP AEh u{z&ﬁﬁarryspéhse/man@d RFI0LMI 1soproteren01 and

(pressure). The
was expressed as %Eff relative to isoproterenol. The compounds tested demonstrated a
%E(ff greater than about 50.
Test D
Assay Of Bronchoprotection Against Acetylcholine-Induced Bronchospasm
In A Guinea Pig Model
Groups of 6 male guinea pigs (Duncan-Hartley (HsdPoc:DH) Harlan,
Madison, WI) weighing between 250 and 350 g were individually identified by cage

cards. Throughout the study animals were allowed access to food and water ad libitum.
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teflon tracheal tube was attached to the opening of
the plethysnograph to allow the guinea pig to breathe

wOo ewsnaisr2 f r om out si de the chanber. The chanmbePCTES2005/000810
then seal ed. Aheating |anp was used to nmintain body
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dwmedheripessefrasrasphzadcralusions. #fpmaa@w)lo s tectshBetien,
ap@(’i?’?lm@{ayonglnﬁ]lf er i%g%)\%&;neeg% 0 and‘%ﬁﬁﬁ%gﬁ?)gr a‘ﬁnletmauy by

codhpeing P Hé fsy-nEtiliaBidrew Si g Iof tictefilledatbhilizvm t hese two
i nputs. Baseline values were collected for 5 mnutes,

af t eThq/dprpmhouvrqtecttVﬁ @ffgqs abeompemdsadminisiered siegakalgionvere

ly ,f,0
oG5Bk RS PROPHIRAILY 2l I poema
ForEfive A& Privr téthe stirt dfiBe p@lhloduhyNyanates eaﬂﬂgulnea pig was
prescribed tines fromthe start of the experinent: 1.9

anegmnﬂmdtveltla@n mtrgmyeaudar anSC@Drﬁ;fllﬁﬁaﬁUP@ (4 751moefehut es,
XWE{@/S %ﬁ% %%Prgmr:]at%}n%gl r%g ‘rr)l‘nLﬁgke@g Oﬁr‘]glﬁf Srlflgélcﬁ%lt? was shaved

arﬁtcle%hemmmtﬂm alcbhd1 252 -Stoanffd]ie ifE5Bh oatee/ch@sl aggdct of the neck
returned to baseline values at 3 mnutes foll ow ng

wanwhdenchhetothe jugiher vgm W@Salsplqa@d@nﬂ gargslated with ﬁfsalmeeﬁllgl

Py HRRGH SalterTherbo, Biian BIR Bah-sult S i gRffor insavenous
infi@sSdts o i 00Nmi e H6106dN 6Mc@@"ldl‘1‘éhﬂé AkdHe) (Si gﬁﬂﬂwldrﬁjhg? St Louls MO)
(m./cm H20 and pul nonary resi stance (cm H2

inssebom dYhe taiches was thgn dissered) freendecanmyd ats Mmljlrpalrégﬁ teﬂon tube
(iaiflﬁﬂ'{I rOtllé,? %P%Ti gﬂgr Warrx]ltl iak\’\é%r lgL)C ‘}E'quﬁhgéj an%stﬁ%s WSS r%gln{)alned by

additional intramuscular injections of the aforementioned anesthetic cocktail. The depth

of anesthesia was monitored and adjusted if the animal responded to pinching of its paw
or if the respiration rate was greater than 100 breaths/minute.

Once the cannulations were complete, the animal was placed into a
plethysmograph (#PLY3114, Buxco Electronics, Inc., Sharon, CT) and an esophageal
pressure cannula was inserted to measure pulmonary driving pressure (pressure). The
teflon tracheal tube was attached to the opening of the plethysmograph to allow the guinea

pig to breathe room air from outside the chamber. The chamber was then sealed. A
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t he guinea pig was renoved fromthe pl ethysnograph and
eut hani zed by CO asphyxi ation. The quantity PD2, which
wo soodefismed as the anount of Ach needed t o cauBET/ES2005/000810

doubl i ng of the baseline pul nonary resistance, was

neifing sl Voot REreisip B ot Ralaet R it DR i pes were
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( c oneﬁ&t ik dak Q&exfnﬁﬁé& thia sk ety afuds b e IWNGITERAS Barlgh
pul nonary resistance (Rl ) RO = Baseline RL value Rl =

0.8 O\Vambi&snaHy @ forgbnipdianceRindwaithin thef tange C2 St at i sti cal

o R DRI ol paRe R B Tt i sRaRyifies nicatea

AUHixe8 pﬁlnﬁﬁﬁf)eﬁléé%ﬁfenﬁen%% t8Sprogdin Bniéd e cOHQoWARI derivation

consi dered significant se-response curves were
offfulmenhryivaluesn Jtauting plis aragram initgfed thecexpepimentalpratocelgpnd data

5Pl Hhe Pt Gt e G5 oy LeE Rty BB Smograph
w{t%&fh'\ﬂreatfl @vjere"'m@&luféd' 198 a BaR6s poessuit trhissdeae) By M aﬁng<th1s

he | ogarithm of dose, Y is the response (PD2 and
Slghaé toaclttgnfata m»tasulanunmfp‘kmawh%@ﬂadgkmbf@teadalbnegrtht dhasesignal,

ofb T ROl G LG a7 R a0 gD SR colected bsing
S&{sﬁﬂfﬂ?%ﬁx‘éttﬁa%du‘ég 1gﬁecrkrnmtxs;) alas bR cRaivil §BBWAX‘B270)

hour s post - dose. | ow ng synthetic exa are
prefhiphifict to @ datalcoHeatimnantetface (#iﬁé}i‘mdﬂo achdF "Eﬁ?el oflltothese

onstrued in an t.he scope of the
p‘ﬁﬁ\?&?ﬁyip@f?me@fﬁ fev@"(‘ééigf’& ﬁ%@égp "t ed ot her wi se,

r eagBfMeine $4188WEHE ORI Rl 5 %ﬁﬁut%@'a‘ﬁ%f‘&ﬁlcﬁ@ﬁ& the guinea pigs

pur chased from comercial suppliers, for exanpl e

wiegptralenigdd imath AcBt .Adhouasspfused) 1ntrjtvenT>usly 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
lungs were inflated 3 times with 4 mL of air from a 10 mL calibration syringe. Recorded
pulmonary parameters included respiration frequency (breaths/minute), compliance
(mL/cm H,0) and pulmonary resistance (cm H>O/ mL per second) (Giles et al., 1971).
Once the pulmonary function measurements were completed at minute 35 of this protocol,
the guinea pig was removed from the plethysmograph and euthanized by
CO; asphyxiation.

The quantity PD,, which is defined as the amount of Ach needed to cause a
doubling of the baseline pulmonary resistance, was calculated using the pulmonary

resistance values derived from the flow and the pressure over a range of Ach challenges
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Baker (Phillipsburg, NJ), and Honeywel | Burdick and
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and the
Examples

General: Unless noted otherwise, reagents, starting material and solvents were
purchased from commercial suppliers, for example Sigma-Aldrich (St. Louis, MO), J. T.
Baker (Phillipsburg, NJ), and Honeywell Burdick and Jackson (Muskegon, MI), and used
without further purification; reactions were run under nitrogen atmosphere; reaction
mixtures were monitored by thin layer chromatography (silica TLC), analytical high
performance liquid chromatography (anal. HPLC), or mass spectrometry; reaction

mixtures were commonly purified by flash column chromatography on silica gel, or by

39



10

15

20

25

30

resulting solid dried by azeotroping with toluene (3 x
150 nL) to afford the title internediate as a white
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A mixture of the product of step a (23.2 g, 1.1 equiv), 8-benzyloxy-5- {(R)-2-[2-(4-
bromo-phenyl)-ethylamino-1-(tert-butyl-dimethyl-silanyloxy)-ethyl} -1 H-quinolin-2-one
hydrochloride (66.0 g, 0.1 mol), and sodium fert-butoxide (54.0 g, 5.5 equiv) in toluene

(600 mL) was stirred at 90 °C until a homogenous solution was obtained. Palladium
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stirred vigorously under an atnosphere of hydrogen gas
for 8 h. The catalyst was filtered and the filtrate

waeoensermisrat ed under reduced pressure to affor dP€ES2005/000810
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oB S Gepfirresttonshl A TRR asbd Taso et ety %
b1@§i gﬂeh@lph&pﬁlr&?"l I blrﬂa?l)h,yl ? &7 %WO@, eq)hH)) 6T1§786r%§ct{6)§ﬂrr(u?(ﬁ9re was

stnrmd)at 98 °¢2fo( 3l h uhen anw:edgto@pol @he sqlbnogwagwaghedsmggw(atgr (100

gl 2 ey S g Sl o i b P i ghed By gocium
sutfhde. ﬁ“ he B RER RS r&hgvedsﬁﬂﬂlteﬂ%ﬁh&d@reﬁﬁfmg uread e BtlbsitBehediate

procedures simlar to those described in Exanple 1,
asx dafbrovepsaish (19 gtomed)-veliiinwagusedtwighout ﬁpth@pam)ﬁca\mn h
the appropriate alcohol in step a, trifluoroacetate
c.Jatpsatin ofGAfIR)AG3- {2-[8-(Vemang2 apeth@epropogydpheny?amino]-phenyl} -
étl{y(aﬁﬁma)' (Bydroxy-ethyl]-8-benzyloxy-1H-quinolin-2-one
(2-am no- et hoxy) - phenyl am no] -

ét hyﬂ“h@,pwgycq of ﬁl}ecnrgy@u%qtmw]as gcq{%wggyngtﬁ;lam_ine trihydrofluoride
255 G5 ek R SR . e

mibxthfel \ﬁasc&néam{atbd[uﬁdér&eamm@rmmpm«xyn)e thibrdroflita nsngm]a} wilaeme. IM

yl }- et hyl am no) - | r oxy- ethy} dr oxy
adegus SO hzdr@wéie (ﬁﬁ(gm Wintaddedatol lewr«é Pyeﬁ%@\@méﬂ)o mL) and

sE0pria Bt Gof oy Cﬁ’@% oo spmared s svsmistase
whjhed veitthy:il aﬁﬂuﬂiﬂéd- dquhmth’ sammeﬂhyhdle %aﬁey (H0OyE) then saturated
H qui nol i n- 2- gne: cal cd for C29H35N4

agyEpouRsOdiyYy ﬁaloggg (ég)O I@Ie (1519 ﬁggaglcs were dried over sodium squate and the
soﬁnvénrg }ré)rhmzed[zg v&c%xo{té ah%rd( the Bk MMl daoxy z5 Oeé E}ﬁéé’)] A REOWh Qolid,

wiitdnyds)used Wythaue fagherlpukiyidativny - et hyl } - 8- hydr oxy- |
H qui nolin-2-one: mz: [MH+] calcd for C29H35NA(5,

tiiosisio? l5 R PA.92-34-[49PRAKRA2 Biethyl-propoxy)-phenylamino]-phenyl} -
Sjﬁ%%g ?éﬂl hi}g wﬁ{'&z%y-gH(cfumohn-Z one

pheni?hlwdlm}lthberdyl(}o g,t2@% m&wm)cadxohyﬁq% Iw/w water) was added to
tlgzéfgu rz:(t)lfrIBn e 8%10615 rqﬁgﬂ%%mv?e y € hanol (5%%) mHE)7 %e slurry was
st?n{/ﬁl/ﬁg%gilg )u@&&%}l 2 OPHERO hedibogen 4 bAs h2TR RRAIPA Wi filtered
aphtheyfilaate nml}ceptnaa@l hides réducedpresyuretorafford the title compound (40 g),
ngf’ uvlyysoplf bg ggeye?se p%lase[ I&Aﬁtlé]ang 1so?a(gecf as 1tscg3 huoroace%é salt by
lyophilization. ]H NMR (300 MHz, DMSO-dg): 10.4 (s, 1H), 9.3 (br s, 1H), 8.7 (br s,
1H), 8.15 (m, 2H), 7.8 (br s, 1H), 7.03 (d, 1H, J = 8.2), 6.76-7.01 (m, 10H), 6.42 (d, 1H, J
=9.6), 6.1 (brs, 1 H), 5.33 (d, 1H, J =9.1), 3.8 (s, 2H), 2.7-3.1 (m, 6H), 1.21 (s, 6H); m/z:
[M+H"] calcd for Cy0H34N404, 503.3; found 503.5.

Examples 2-8: Synthesis of Compounds 2-8
Using procedures similar to those described in Example 1, except replacing the
2-amino-2-methyl-1-propanol with the appropriate alcohol in step a, trifluoroacetate salts

of compounds 2-8 were prepared.
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Conpound 8: 8- hydroxy-5-[(i?)-1-hydroxy-2-(2-
{4-[4-pyridin-2-yl met hoxy) -

w@b@aprem no] - phenyl } - et hyl am no) -et hyl ] -1 PCT/US2005/000810
H-quinolin 2-one: mz: [MrH+] calcd for C3iH8)N404

o1 SRy af IR i H P Sralingl phens-

)l
SRR oI b S S s L

CpHodédur €5 .%i fauhdi78.8. t hose described for Exanple 1,
except replacing the |-fluoro-4-nitrobenzene with

| - f | QompedindB:tS-ERR24(R4 {H[ ac(BmhMpfd@eng)eptEnylanﬁmﬁpphanyl}
the title conmpound_was prepared niz:

VHH+ calc
etbor S IO OSSRy S g B Guokin Zrites b (VB ey dor

d [ | - hydroxy-2-[2-(4-{4-][ 2- (4-
Cf‘?\si‘!tJ a“%éli fdn%u{lgﬁgbé?am n-1-yl)-ethoxy] - phenyl anmi no}-p

heny th n

pr o GPRPPa £ BB 2 F, gl amii IR Poeng AR -phenyi) -
eth?luhlyﬁcr)w RREr6W- etﬁyll]isthdﬂ%by) tRq0#olih 2= dife: (2% ym‘r]a;alcafor

1=yl - et hoxy) - phenyl anmi no] - phenyl } - et hyl am no) - et hyl ]
CaHsgNiChp$9333;2tcané 5085ng procedures similar to those

descri bed for Exanple 1, steps a and b, except

r epl @ompguid® 52{(@M2Aa~(2- {mpk&l-ammp{edmypbthmxy]kphenylarnino}-
Pl Breoh G Uy UG AL B ey e dRAsnp B et nvz: [MH'] caled
Z
f"?f%%‘imftsé%]é ‘fndoﬁlnet hyl - si | anyl oxy) - 2- [ 2- (4- {4-[ 2-

. t hGRBRARTL Rt SR By X s 13 4 A amarpiagtin - gthoxy)-
PR imingT ﬁl%h?l'}ldﬂ%harﬁﬁlbybﬂt?l L1k qumenhizrbn% one [meﬁ ] caled for

product of step a (1 nyg) was treated with
ConktsiMutds 01 5. Hinfdund B#&6i de (15.3 ng, 1 equiv) in a
m xture of diisopropylethylamne (0.14 nL) and

t et r @opooddIT: &hﬁ&ox‘ﬁ.} [R)- I-byirot e 2qi2r{d] d#(@-plmerazin-h-yl-ethoxy)-
The m xture was en eva{Joratedto yield the ti

phenylaniaelirzheayl} Ceth)ég,rmnﬁb-g hyl]okf-quinolin-2-one: m/z: [ +I!Iﬁ caled for
SR s o2 (2
- |
ﬁ éuﬁtﬂm%?ﬁrldzﬁ’ g B e R T

ﬁpp}feﬁﬂll}'-:éﬂ%'mhﬁlo?-ethﬂ el!thﬁm@l’iﬁ*—Zdonet @z: [M+H"] calcd for
| nt er ne

te of ste was transforned to the title
CodhypdaOhe 524 1;: f({umlIﬂ%]S 2cal cd for C32H4ONSDGS, 622. 3;

found 622. 5.
Example 9: Synthesis of 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-3-
trifluoromethyl-phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-
hydroxy-1H-quinolin-2-one
Using procedures similar to those described for Example 1, except replacing the
1-fluoro-4-nitrobenzene with 1-fluoro-4-nitro-2-trifluoromethylbenzene in step a, the title

compound was prepared. m/z: [M+H+] calcd for C3oH34F3N4O4, 571.3; found 571.3.
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Exanpl e 11: Synt hesis of

5-[(/?)-2-(2-{4-[4-(2-am no-et hyl)-phenyl am no] -
W@MI&V@S?Bt hyl am no) - | - hydr oxy- et hyl ] - 8- hydr oxpet/162008000810

nol i n-2-one a. Prepar ation of

5 [(elil@zl'%(lﬁ()#yn esi of § rpyﬁlc')ox(:"yt-é1 )dlg) IOH oxy - -34-{) _ﬁ[‘()[ﬂ_

er t -BEaneshfony hpipetaainsylsetppxek-RYsyIaminolAhepyy)-ethylpminol-
ui noithyl-dfbauinplin2-embenzy| i deneacet one) di pal | adi un{ 0)

o 60:,928, 68,031 oLy o {0l | oved, by N _
spastotl of B olsg?(tvﬁ\’ﬁgyl ety lapyiog) 3 (2 g2
gplpqyazgg-j W‘)"y Eerg{&ggao pheayQ et mlﬁlgﬁ]oﬁg lﬂ ¥ -quinolin-2-one
2- U‘Ué’l{% BR)QQ&H’&J; §1§1§1Qyﬁoatﬂb§%‘iie§&1bkeQor%xa@npqéf@ d¥Rla)and b, except

8- benzyT oxy-5 2- (4- brono- phenyl ) -et hyl am no-
refila¢ing te- bamwo-blmaehywl-prspmwltbwlz bydrgkyethyl)piperazine in step a,
| B qui nolin- 2-one rochloride (0.393 g, 0.612
thﬁﬂHF)‘nte &‘%%W?ﬁmepa%gut oxide (0.265 g, 2.75 mml) in
tol uene (20 niL) roomtenperature. The re uIt|
b. Rrspaiationgd $ b?@aylew at{(Bb ! €rerrohutyl-dimethyssilanyiozis gl (4124
goethanepnléonybipiperagm-wad)- @Ah@«ryé@hmtlmnma}@hﬂmbcﬁhnl@ym@ ethyl}-
sf-quabbol-2ameeous sodi um chl ori de:water (100 nL), then

d
ot r busprated pesen L MGMgl Por e it i melne B pl G Ef
(19% fig dlaéc#ﬁuk)rlﬁ\ﬁ’rﬂnﬁﬁiré 8f diofropyRihylaming (0. Y\ﬁﬁlﬂ)sﬁﬂ tetrahydrofuran

t hout rther purification:b. Pregaratl on  of
(25nLX at2perf-t¢raperature for 1 h. The mixture was t

. 4- Lél&Z anm no- et hyl') -rhenyl am no] - phenyl } - et hyl anm no)
meni‘ B¥dr oxy- et hyl ] - 8- benzyl oxy- | H qui nol | n- 2 one The

product of the previo te
c. tS,y@g)(%ga oﬁ\ﬁ-[hpfdliOp(g-ér ! HR)- ,«li?hyﬁg)@rz-%y-@r g‘}-&u w§%yldnperazm-
11 -gh-cthesly}-phenylamipahplgnyboatkylamnmo l-gityl alHTqylgmhn 2-one

Elﬁgge%%ﬁgﬁgs %lgrblgf tgsserﬁ ekl fw@%ﬁgag ngﬁ esq%;?’gcteﬂld d, the

1nt6i‘ﬁleﬂffatertg‘ stept wiisstragforsied (o the tNlIe @ompus:hcy r&lZd[MﬂHé] calcd for
basi c (SH >10) by the addition of IN aqueous sodium
CraflaiNoflsde0227Yiefogng §%2-8- phase was washed with wat er
(200 nm.) and then washed with saturated aqueous sodi um
chl oEkaeple2d0 Syhihesisio€ Sd(R)a2r(2-$4-l(22amhin e gthyl)ephenylamino]-
magnpényih- &Jh[yfamlﬁo)ill-dlytihﬁ)sahyt}-r&-hydmmy-elﬂ-qulllohdt]!cellh
pressure to afford the title internediate 500 gha
a. Pregasationsd |5t [€R)- 2 -d A-[fed 3-amndeetethy D tpbanylamino henyl} ethylamino)-1-
pltert-biryhatlinmethylesilagylox Heethyd]-benzyloxy- 1H-quinolin-2-one
}5' L{ Jm%(gﬁ‘ ﬁ@jh{dfah 8?%@8{5%?8&%%@5'(6 0P S bR ARy, RARWd by
m%tmlﬂls(&phy@ga@épﬂn d):wu 9thhsthyl-(01087 gad) bozlinmalf Fad fled to a
. iv

on ac ated carbon) was added to a sol ution
saditianhef 2ptleatuinoplmyt)tibylaming @0 8740 mmel), 8-benzyloxy-5-{(R)-2-

ans tg]r%r%%l phen}%1 |e81 ?arrrnelt hqn(?er; %utyfrhl)rnethyrf lanylfoxy)f e\ﬁﬁa?} 1 H-quinolin-

2-one hydrochloride (0.393 g, 0.612 mmol), and sodium fert-butoxide (0.265 g, 2.75

en evaporated to yield the title

mmol) in toluene (20 mL) at room temperature. The resulting mixture was heated at 90 °C
for 2 h, then allowed to cool. The solution was washed with water (100 mL), 1:1 saturated
aqueous sodium chloride:water (100 mL), then dried over magnesium sulfate. The solvent
was removed at reduced pressure to afford the title intermediate as a dark brown solid

(0.473 g), which was used without further purification.
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stirred vigorously under 1 atnosphere of hydrogen for
16 h. The reaction m xture was filtered through celite

wa@easomseent rat ed at reduced pressure to afforBCT/182005/000810

title conpound, which mas purified by reverse phase

bHPlleparafiéh bBR[ (@242 atrﬁlhgleﬂﬁﬂ%érl? cﬁadél%&g}’ £y dammo) 1-
l}éﬁﬁ%l %?frys%nzc%k‘ "N%S’ 7.7 (i’?ﬁs 3H) , 7}to
(d, ke proguad it préHpus ﬁeﬂg) 6’{%}? ((21140134?012) V&Garzétfeg(ed,witzh o
triegB)}l%rgfng Eﬁlg}?dﬁot%\?% f@ %ﬁg(lz% mnagl s tetﬁz}liygpbﬁxram(lég mL) at room
teﬁrMEl’&fﬂrre‘f@tl ohf1e n%a{f@%é@? ted W8thBen1bBHthA2 %I(fb mL) and water
Exanpl e 12: Synthesis of

()00Zm )2 The rdsulting-noix e g stiretovigorbydly and made basic (pH >10) by the

BRI BilioRe dturh BSQRI . TBe Lfsaiik ARG s washell with Water
(ZDoEL Yurld-thedr & 4shl Wil sgﬂﬁﬁg(lé ﬁc%d%t){?é’ éddlﬁﬁhﬂggd%oqo mwa The

Di net'hyl am ne hydrochl ori
orgdulies wers dried @iver inegnesiomnt wlfatmgldélhm sdlve’m henexddydt reduced pressure

TR Dere s Tn TR e} a L llgunabspieh yap oed withou urhr
mﬁﬂnﬁﬁbgus di met hyl formam de (20 nL). The reaction
m xture was heated to 60 0C for 5 hours t hen al | owed

2 Eo 1n%I tHylf heny 8]1 ]l)}bengl} ethylamino)-1-
5%2 % ;?ﬁw'gﬁngﬂ %@B&%‘@& wer e coIIected and the

product vvas extracted with I N aqueous hydrogen
chl oride, Theorganics were renoved and the aqueous

| ayePal héynhﬁaw%&dp% Wi-ton aptwaa@m@@b@)m.admdnwrsomma of the

Pt e AR CE bl B BT O RLE i Py wes

stir2dQ/igdrpuslyl hhﬁie@ n gﬁﬁb@)‘hel\éﬁﬁ fhy&’r‘bg@ﬂf&\l@ th. ﬂ‘Hbe%@ﬂléer‘mxture was
sul fate and the sol vent renoved at reduced pressure to

filigred tgougheceliferand coneeatratsd @Medu@e@l mes@u@ te raffd@ thasitla compound,
wh cff @Jfas gh{xﬁed\@y rger\]/er\'/g\@ 8haaslgez—&l\é¢1 c? 150la eﬁ as 1ts tnﬂuoroacetate salt by

puri I on

1y6pﬁlﬁzaﬂioﬁeﬂnmm 00 MIW@MBW'@TG Ji‘?d B '@é'a&&”@ ofh), B (g,
10% wt. on act i vat ed carbon) was a
213)9 7 Jt(lbbﬁ 361, 1.0d,piiDe 696 (df4H)h6.8d16e88 (rnmr,sl}Et eps (m 14B06.98 (s, 1

TR M T RAT SR

(Mg )reaRatbion,; Pl N, 0, £43885%; fioldessdy and the filtrate
concentrated2 at reduced pressure to afford the title

it Eﬁ%ﬁﬂ%@tﬁ égﬂ@gﬁi 9f§r[Hé9)-; M-l g M ;gﬁlyb-

{4- [ Ry?'}Y ﬁ%lym Y gﬁ?}f p’}lH-qumolm-

a. Preparation of dimethyl-[2-(4-nitro-phenyl)-ethyl]-amine

Dimethylamine hydrochloride (0.390 g, 4.78 mmol) was added to a solution
containing 4-nitrophenethyl bromide (1.0 g, 4.35 mmol) and N, N-diisopropylethyamine
(1.69g, 13.05mmol) in anhydrous dimethylformamide (20 mL). The reaction mixture was
heated to 60 °C for 5 hours, then allowed to cool. The solution was diluted with 1:1
water:dichloromethane (200 mL), then added to a separatory funnel. The organics were

collected and the product was extracted with 1N aqueous hydrogen chloride. The
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et hyl am no) - | - hydr oxy- et hyl ] - 8- hydr oxy- |

H qui nol i n-2-one Using procedures simlar to those
walewsnidserl f or Exanple 11, except replaci ng thBCT/US2005/000810

2-(4-am nophenyl )et hyl am ne of Exanpl e 11, step a,

orlgaxgllgs] ‘tﬁgﬁ% erS Ld;: B a? %qu%{,)ﬁ){lﬁ rﬁé(ﬁeqdasw V&?lgl % aqueous sodium

oace nmpoun
hyRl®1a¢. €The prodddVRYak 39@ad%étlzwnﬁ>mo}oﬁéthm@b 100 4nI()sand Hrdshed with
9.8 (br s, |1 8.9 (br s, IH, 87 (br s, IH, 8.0
safufateg pyueogs g 1tpmghkqm‘de ﬂﬂﬂme}; Ihq erganisy wers dried jpvergmagnesium

suelr andff fltvert o ey 3 gfoddeatilibe toifnd ik i Elpncaiate

(OEPQ@T‘QJérﬁde]) 35 aJat i, SW}ﬁlefNaé_) u$eld without further purification.
)-2-(2-{4-[4-(2-am no- 2- net hyl - propyl) -

b. @?%Mtﬁﬁﬁ‘ &%Q%ﬁl@bﬂy}anﬁh&éh@ﬁg&hyhmﬁ%dr oxy-ethyl] -8-hy

TOX- QUIHOIn- 2-one a r epar ati on of
| Hallaéumy((l.%(gl-lﬁ% w‘g.ophiehg,atg @qupgﬂ)msméded to a solution of the

prﬂﬁ%ﬁt e R PR BB R R BB IR e F DL BT Sy wos
tfﬁe)d n%cfi@u shPhnter @RydRger AaloRphdr® for HHuBC. THY rbddtion Mgk thre was

90% was added dropwi se over a 30 mn period
ﬁlm:adl ench@np rﬁtltaatﬁ cengentrated et redwcet engseirg te aorddhotifle interpiediate

o £} I?Iﬁ%ﬁ%dgwﬁwﬁﬁn@dd' R, T,

er.at ver roduct S co | ect.e
it pgﬁ? B3 -2 L A R e
adadaming)-1 Hé’dqul)’t droxpred H-peipgligdrggéund was

' sol 8E1§? R?o%s@urg ﬁﬂ{llapiol tho% degieny {fgf%%’agnlg e&clceim] replacing the

Z(Qaﬂlaﬁ)pgenylﬁ%mene of Eﬁztmprlatledstqaa bmtt) thm@sochld'dﬁihé preaious
sol ution of the product of step a

steth thiptrHiiaeactaly salﬁ))f thvﬁléle§9mppyn4/va§s gr@p%rr:%dbﬂ W&G@;MHZ
NSt s RPIRLS b SRl S R o 0. o5

7. grqdenom)edtm@dmy esszs(we 119), afz‘v\sgr dH) es-8.i1t(he 6H), 2.3-2.7(m, 8H);
i ntermedi at e dﬁ crude) was used w t hout

mizy EYINEY | ¢nled ﬁOF &aetHa 1O 48&Hhit f%‘@ﬁégiﬁ
5-[(1?)-2-(2-{4-[4-(2-am no-2-net hyl - propyl ) - phenyl am
no] - Bample}13: Sghthebia of {R)-2-(2-{4-[4-(2-amino-2-methyl-propyl)-

1- hyphéng¥amina}-phedylh¢ctiydatin o)1 lydroey-ethyP-8-hgd kéxiyri-quinolin-

procegddees simlar to those described for Exanple 11,

except replacing the 2-(4-am nophenyl)ethyl am ne of
a.BPrepupdtonkol 1, Isdieptiay]l- M4tmtr04phe1pyl)3duhylarrmﬁe t he previous

St ep%,‘obﬁ %Eylp %}%ngg y@ypgl'lilgnge (2 ?lbé Hrr?ol)czevgpgilsjsnoqved in
concentrated sulfuric acid (40 mL). The solution was cooled to —10 °C. Nitric acid
(31 mL, 90%) was added dropwise over a 30 min period while maintaining a reaction
tempurature below —5 °C. The solution was stirred an addition 45 min then poured over
ice and allowed to warm to room temperature over night. The product was collected via
filtration (13.7 g). Aqueous sodium hydroxide(1 N) was added to the filtrate and the title

compound was isolated as a clear oil.
b. Preparation of 4-(2-amino-2-methyl-propyl)-phenylamine
Palladium (0.136 g, 10% wt. on activated carbon) was added to a solution of the

product of step a (1.36 g, 7.0 mmol) in methanol (20 mL). The slurry was stirred
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DMSO-J 6): d 10.4 (d, 2H), 8.8 (br s, IH, 8.65 (br s,
IH, 8.0 (d, 2H), 7.7 (s, 3H), 6.8-7.0 (m 8H), 6.4

w@ egoshrg72 6.1 (br s, IH, 5.2 (d, IH, 3 (br spCEH}2005/000810
2.7(m 2H), 2.6 (s, 2H), 10(s 6H); m z: [ MrH+]

Viéc;a;};]gﬂgf gza%rlr_llggblhlgr(gg of h‘;‘: r%ggr} for 6%] n’fjheArr%ac’uSon rr%(%gg Iw%s %ifrt:ered and
th%) ﬁltfnaﬁff Mricgﬁtra%e({ @nd{aﬂre[dﬁcefdzpr@ﬁhfb(b %ff@?d ¥ kive 'ix‘i’c@x?%éﬂla‘te (1 04 g

yl am no] - phenyl } - et hyl ani no) - | - hydr oxy- et hyl ]
crnideowﬂqihwwdus]ed Wi thontefini tHer Iamﬁéampmr ation of
[4-(2-am no- 2- et hyl - propoxy- phenyl ] -[ 4- (2- am noet hyl )
c. SphhBais bf 5-HIR)12e(2A 4nfid2udrRin6{2-methyl-propyl)-phenylamino]-phenyl} -
Ae'tl(ﬁarﬁiﬁbﬁq) }%d glmlyipmp@w} 1ph@uiinbla e (1. 0 g, 5- 5
ase of the Internediate of Exanp

par telaylg pwcﬁﬁt@mmdh@pnwsaﬁﬁmbed far Fxample hh.e\’fyept affpéacmg the

2- ﬁ{fjlmln%] r{yﬁggrhggmg{? é%E)%ngjl? ste OEP'V\)Qh ethg ;o%hbltlemhegﬁrgwous

ﬂleqhﬂabﬂaﬁ@btatar salséidthb efle ybmﬁmﬂa@@t ;ﬁe;sa)reﬂ pal Nagit (300QYHz,
252 nmg, 0.05 uiv) was added, followed b

DMSE-24)25 154 AHNBBbOHIEDHS A55uris, FHbiSeiagsh AYD, 75 (6 3Hiy,6.8-7.0

b 3P0 TR 1o TP SV 120 b SR T i S B2, 10

(sSBH K HRE [M-AHT) 8418Y For %ﬁN@Of 186.6mL fountarsherd (1:1

sat'ur at ed aqueous SO |um chl oride:water (100 nlL), then

ext rpghf ’ 1'Zit g SnMiby NO@V“J(R hGa8 Q-[ﬂ-(ﬁﬁa%nmilmetﬂi@ ropoxy)-

ausi b B .as%'af’ AT o PEY T piraly Pidmy-

mxt F'é‘ami cool ed to 0 C and neutralized with sodi um

I it
BRSPSy Bl P i
fat ed aqueous sodium chl ori de: water, 100 ni),
dr i eAl n@i¥Gire 604( 2 Bl I-aicthyl- pRshoRyRpinglagtné 0.@E 58 chmol) (the
the title internediate (1.3 g crude).b. Preparation_ of
frogbps: ¢f(thy mger(ngdlate of Example 1, part a), 4-bromophenethylamine (1.1 g,

1 é(huéh/ fuicg %%;11“ n?ergb rﬁ‘;%&i?i% ( ? OQ%’%LM? l?rﬂ@fl&e%g](mx]n'ld) was stirred at

am no

90 T tuivtil- ﬂldﬁ%é&ﬁéus@ol@@h'v@s)ﬁhaﬁiéﬂyu 2- benzyl oxy- phenyl }
- formam de A m xture of N-

Trigdibgnzydidersepsipneldipalindivn(p) &Zé’ithyg)& 03 equlv) wasI adgied followed by
raﬁei%ﬁéﬁé%]gg%yip%ﬁélgnc%gg?‘ﬂ ﬁ S)t}gﬁ {9 ]sfgl‘é'l’g, qé L qgc;[@%)? Thé He%ctlon

mB@tra Sids l{&ﬂh@@ﬁm for (18 W4 t@n aﬂo@adl to/good MhesoNitivAmae dilded with
(718 nmg, equiv) in dlnethylsquOX|de 8 nmL

L) was
ethnelaapetatea(ﬂ qu)o@sh@# (I2bsatugted paBeqiisspdive dgfweewed 00 mL),
then extracted into 6 M hydrochloric acid (100 mL). The aqueous layer was washed with

ethyl acetate (2 x 100 mL), then diluted with isopropyl acetate (100 mL). The mixture was
cooled to 0 °C and neutralized with sodium hydroxide (13 g in 20 mL of water). The
aqueous layer was removed and the organic layer washed (1:1 saturated aqueous sodium
chloride:water, 100 mL), dried over sodium sulfate, and evaporated to afford the title

intermediate (1.3 g crude).
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cool, diluted with water (20 nL) and extracted with

ethyl acetate (2 x 20 nL). The organics were washed
wordboratur at ed aqueous sodi um chloride (20 mBCT/U$208%1000810

over SOdI um sul fate, and evapor at ed. The resi due was

ur|f e HPLC tzo e th 18mi
p y)-phenylamino}-

ﬁ? élF g'gr &lg-(g-%te;%but}%a meafﬁ%lﬁgﬂanlg oxygj %ﬁ-benzyloxy phenyl}-

{sn{w(mldy 2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) - phenyl a

M noj 1RRERYSEN-[ X (235'25‘1'5%9{6)4 (tert-butyl-dimethyl- s1lanyloxy) -ethyl)-2-

1- hydroxy- et hyI]- - hydr oxy- phenyl Bj{ formam de ng
bepzydoe;dphwl]sﬁormdtmndet(bOtghé§é miaek);uhbpcbdﬁlotrofmmmet/@u&step (1.3 g,

steps ¢ and d, the inte i.ate of ste
1 S Ropdeso Eirbprite (14 Bl EoHPAtGORR ARG B8 b cautv) in

dlgﬁgﬁémgw ?\7&9 héated 2UND ~¢7Rr 30 nfiet MR Bixkre was allowed to

sis o
co))l Ailped{wit @at@ﬂé%mlhbamltdxy‘agted withtethod yodiany2 a20mol)- The
Org"'ll}lﬁsy w%'eet hxgéiavr;/nﬁ;] 0 gg?/aghgq)%_ e(tlim{‘xl Jh_logr_icpey (%) XES lirll_le- cwe?
soﬁglli}t( é/ '-Hagiz ﬁ%% ﬁf/ n?/?]g E%Me)e\xt/a%;pﬁ%‘ihg&rgg En’ézv§¥sg)(g()§/1:§§e HPLC to
affdrd)thertalei 1nteﬂnexhete£50ﬁ mE0.83 ofmd@; [Paelyreddyo- 1-( r
- butyl - di et hyl - si | anyl oxy) - et hyl ) - 8- benzyl oxyl H
c. Syhthedié 6f K- {GHERY-2(D: {3-[4-12-Anespi2 \etRylpropoxy)-phenylamino]-phenyl} -

) p urv) in
?ﬁ%ﬁlﬁ%ga oxi d lyeﬁ{ b4 Qy&)ge%ét g%r&ggq 1%%0 C)for 12

h. THsing p@@@dtw swmadamoéhmﬁemeé don Bxapwpl], sigpg crand d, the

1n{$§§1 (i{tﬁténg )%{ep g C\}zaes (}rans cli yo tgng Itl € 8%%18% f}{d 7! %@hﬁr )(c%f%Q for

CHASNIOQ4TOC3; | RMEd 4TRS. washed with two port| ons of (1:1
10% aqueous acetic acid and saturated aqueous sodi um

chl 1e330s Phthesid BESJBA L & aMfifo-Qa1) I4-Rdedxky-
22&?%% Insibp R j;gn\%t?gﬁﬁgﬂ*}mgsﬂaggh OB\ A9 quinotn

sodi Uf"ehl ori de (200 ni). The resul ting organl c

0L A S35 (k] @'amlﬁch diem 9 '1 Eer;syé. Bligethyl-
i {Rlithetny
Si?l %’F%"X)hgh% '?{D Qa’?xe'r rre drare n'( '&16 o)) \Nhl cﬁr\izsulrjgegl

Wt hA i fusd 6f159—(2-btd)lhicf-l-Q@t'tl-blnyltxhrrEtlﬂD&ﬂmylcony)-eﬁlyl) 8- benzyloxy-
5-1(17?)-2-( -am nao- et hyl ) - 4- hoxy- phenyl a
llﬁ-g}m}ghgﬁyq)r}e (5&)(335}%%%\6)21@2 (4eqmlnophenyl)ethylam1ne 2.8g, 2 0 equiv)
ly
LSO L) PN TR R v v

copledb QUSCs arethé Gestlihgged dil Bvas dlluté)i ,w151- dukiyd apetate (200 mL) and
met hoxyphenet hyl am ne hgdr obrom de (0.343 g, 1.2
exgiagtied Withdwe rosamsyater(20¢,pmlgx The organic layer was washed with two

portions of (1:1 10% aqueous acetic acid and saturated aqueous sodium chloride

(200 mL). The organic layer was basified by carefully extracting with two portions of
saturated sodium bicarbonate (200 mL), followed by saturated sodium chloride (200 mL).
The resulting organic solution was treated with anhydrous sodium sulfate, and the solvent
was removed under reduced pressure to afford the title intermediate (5.1 g) which was

used without further purification.
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(0.397 g, 4.5 equiv) in toluene (10 nL) was stirred at
90 Cuntil a honobgenous sol ution was obtai ned.

wdadosadisam t ri s(di benzyl i deneacet one) (0.0042 BCT/0SIHB5/000810

equi v) was added, foI I ovved by

p’i‘ ;q %)n okfl q‘% Wé nln?g%h 1%14 -ne }pl & terq lamino]-phenyl}-
thylBios-G >ﬂ Tl Doy TH-guisglin-2-one
The Aqhiktr®6f m@@r&iukmﬁﬂe phckidussep! 1(@ 5008 N@BGuil ) BChrBtab-2-

and washed with water (2x100 nl) he organi ¢ sol ution
mmgxmhee@hﬂe@meslwdrmmmef(@ﬁ@ g,Th% eq@abtan@ ﬁOdtumtt@rté»utomde

OpRR & 4R 4 Dot § Py § R AT R ROt Shution
wﬁis%ﬁfalﬁé@V\Phlﬁlﬂiuhﬂms(ﬂ'ibéiﬁyﬁ\@&leh&&ﬂley\(d domate, DWstdaarv) was added,

purlflcatlon c. Prep aration of

fofopved by rge-2,2"- bzm(dﬂrsm(lzlpmﬁphmoéﬂ Hybinapthiyb(OHR9 2o hd A ghaim. The
B o g 8530 Cobhty s BHRYGH 1R690F 9 3l e etucion

wés @iNRedWeh didhfRomethase (100 GnIg)ant MHRhERitR invdr Q2661 0Bt The
was treated with triethylamne trihydrofluori de

onghr)ic selutien wah ghdﬁccw\mr awdl(lm@u}f&t)e 1a‘lue TCaT Nt IBIKPEE Atag r(ﬁétem rand the

he m ted t
soptet e AP RtcR BtesRe R (s sOPRICIRR) B o dan
brewnss@h&lrﬂha@wagu@e@%tmdﬁume@ ¥idaglen (100 nL). The
orgam c layer was treated wi th anhydrous sodi um

a?a{tf% V[ RE23214§8% 2 djét'h _AURE&bxY ﬁi ino henl
ﬁ)eg ?’éb&& a I-phenyl} -

[ e y reve
H%E& }pn )8' hé( ed as q‘?ﬁéfcl)r gacet ate sal t
by I "ympchuﬂéc i’(ﬂidl (GJN) g)cfrcgm e ﬁrﬂeoms dtépewadtreatededith tréctijy240ine

tr@y{"("ﬂuﬁ’n@ @270{@#? Blt(ﬂﬁala’ﬁ‘fqifaraét( H ML) 2t FASPHEIPSTHER Jarahh. The

AR i debioramethans | Sk apd gyl i 1 M 20
(2ameo kRal)) faﬁb‘wad by m,ateﬂ&%fmwmslsodlumadhﬂm@e (oo hﬂ))leﬁ hbyrganlc layer
met hanol d){ was added to the internediate of the

WY @wmng %&y ot spgiprasdfateanddhe solyenh s §t1f~‘q1 prdgr reduced
pr\éksgl e{ Oﬂfél résifi §oli% v@as ied %g réuegp%?pﬁgfer ﬁf an® iddlated % its
eac e filtrate

r Ion mX tere was

trifludeRbéthtsald by m@hﬂfzedcummcgmer 8 sitle enttenalifto (200trhg).
title conpound (42.0 ng), which was purified by

d. r@ﬁﬁfe&@ oP B 3@ LG -pneh bl AdtBH)-asméthsxy- phenylarmno] Iﬂlenyl}
t Ofl
AP s Dl e T
Synt Hailwi_smm(lOmg, 10% w/w on carb(_)n) followed by methanol (5 mL) was added
to&ﬁ% ﬁ-g_lln(eldi%)té c?f_ tﬁé2 i)l{eél_o[ug _stgeg -@d‘n mg%n% tl?lg ?urrA}'/ an%tsttllgr)éx ng%pa/ulsly
u@ﬁ? Qﬁlh}yd g@ﬁ( h@tsprare For I PR/ reRét ol thixBrB WAk fix¥éreARRA el filtrate

f or mam
was concentrated under reduced pressure to afford the title compound (42.0 mg), which

was purified by reverse phase HPLC and isolated as its trifluoroacetate salt by
lyophilization. m/z: [M+H'] caled for C,sH3,N404, 489.3; found 489.5
Example 16: Synthesis of N-{5-[(R)-2-(2-{4-[3-(2-amino-ethyl)-4-methoxy-

phenylamino]-phenyl}-ethylamino)-1-hydroxy-ethyl]-2-hydroxy-phenyl}-
formamide

Using procedures similar to those described for Example 15, except replacing the

5-(2-bromo-1-(tert-butyl-dimethyl-silanyloxy)-ethyl)-8-benzyloxy-1H-quinolin-2-one
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Usi ng procedures simlar to those described for
Exanpl e 15, except replacing the 5-(2-brono-1-(ter
WO bassgtosd: met hyl - si | anyl oxy) et hyl ) - 8- benzyl OXBET/US2005/000810

qU|noI|n20nﬁvv|th L/- [5 (i?)-2-brono-| -
with MR B i P B sﬁyﬁb B3 Fheny-
%hkh}eeﬁ%ﬂ@ ggllﬂ Wm 495 34+r&q1¢aréd4&5cz§H32N404, 465.3;

fosnd 66573 2-(2-{4-[4-(2-ani no-2- net hyl - pr opoxy) -
phenyl am nol - phenyl J- et hyl am noJ-| - hydr oxy-et hyl | - S- hy
dr oXExdrpleqat 8alits of 5-[(B)-2rQ-@-[4R2epninatI-aretinfl-propoxy)-
5- [ (phendtdndimo]-phenyl}-ethylamino)-1-hydroxy-ethyl]-8-h droxy-lH-qumolm-
{4- [Aohé- am no- 2- met hyl - propoxy) - phenyl am no] - phenyl }
- ethylam no)-1-hydroxy-ethyl]-8-hydroxy-|I

a. Brepatdtioh Iolﬂ5QI(IO)FTB(Z-I{&-@-@a@d@ﬂmnﬂ@lwypphenylammo]-phenyl} -
@tﬁﬁ&ﬁ&@?—ﬁﬂlyﬁﬂ&%@eﬂ%@ @ﬂ@x@@{ GhihoM@s-ond ded bhge one

portion to a solution o t he product of Exanple 1

5- [ (fqyeops pmmponiymy bicotbanita él(ﬁ/.oh@(llﬁ}gnrjﬁg Beldyyas added in one

A SO oy R BRI B ) 20 4 4 amin 2 mett-

prbﬁd)ﬂ)%éx@&&iﬁ‘ﬁla} BherlyL}. &ﬁyEmnib)Jl Hy’di)b))y-ethy@iSl:i@ldﬁdxy(H—I—qumohn 2-
m.) . The sol ution was rred at roomtenperature for
onp tﬁﬂuqmecqteégdﬂ S8 Zédpinel)\AH§thPP‘P1t(éﬁlé@ Eheisalntiongwamitisred at

rog%gr%&mﬁl’rrg gog(%he. gglg 5@551 et?tﬁt%ow gvag Tﬁtk%d%@%?ﬁ@gnc(eg Téf‘ﬁc&i

px@ésﬁre{t]bia?ﬁﬁrcﬂmle }Zitl{%ofnﬁoﬂrﬂ} @nsang l%mtd@yIS{)M)@p axllowReliy|
am no] - pheny

b. @yhbﬂeﬁgbf' 9-)[ R) Ny R Eh R olZ-?TsﬂMLS;%ﬁbX&) phenylammo]-phenyl}
as |1 n
ﬁgﬂpr evi g < éj"gé&dr-m?l”%sﬁm% %, Qe

was di ssolved in
acet Bimd free lbase prmluewd gsa0 (ﬂuemreﬁﬁumyrp €808 1¢. Gamchol) was dissolved

filtered tor articles.
e i GUE NG AT 3 S8 25 BB S e qing soi
pdrEIEE Ak "ﬁtltFQe SYI| féjﬁéa@edat%'gé o(Zarfils) solition of concentrated sulfuric acid
acetonltr| e: wat er :2 nmL) was added. The
(ZSIOL)JinI acatommsleaizdtm(lél ntIoz a:dc)l wisadded rfihe sojutpmtmas ellowedt to cool
then cool ed_in _an i ce/ wat er at h .t

tosrepmdema%ratﬁlm Qv 24 ey cgeleddp ?Ms dﬁ@btaq& &?5? golidywas
ﬁﬁ‘érfe&’ bk ?Ilﬂ‘.% Hd@fjl%dﬁéetd Sﬁes%@xletto @Ffo?dothg crud@ (it sall {5270 g, 82 %). The

materi a di ssolved in
mateehb(rSMOrg) Ivmsmaﬂssol(/dgﬂﬁl avetoaitflermjterat] 20 el 1 Gamdl) atfHll C, and

allowed to cool to roomtenperature over 2 h. The. .
oA SIS CRUP BEPT FETRHTTHEE R £ B Y g coied iy icelovater
baé?# d fo dc lth%%pﬁfél fﬂféq decﬁxéd'lﬁl Er xreﬁﬁiééﬁ s@ﬁr‘é%@ Hff@rdta%ydrate of the

ord & rate of etlt e salt .4Qg, 63% overal I)
tites sadin(4 AH0E - 6394 beerpb)/\ﬂem offFivlitz powgerp d“\hdeqzrag ipbvdercdiffeaction

M@PE% ?r} éﬁ%{lgegqﬁftiﬁqg lg}rg}(')rg P#Qt iy%ﬂg W}féré‘ntﬁl s%anr]ﬁhg-ggl%rimetry

trace of the product is shown in FIG. 2.

c. Synthesis of 5-[(R)-2-(2- {4-[4-(2-amino-2-methyl-propoxy)-phenylamino}-phenyl} -
ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one napadisylate

To a solution of the free base produced as in part a (23 mg, 0.046 mmol) in
isopropanol:water (1.8 mL:0.2 mL) at 60 °C, was added 1,5-napthalene-disulfonic acid
tetrahydrate (33mg, 2 equiv), affording a white precipitate. The temperature was raised to

70 °C and another 1 mL of water was added to afford a clear solution. After cooling to
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trace of the product is shown in FIG 2. c. Synthesis
of 5-[(i?)-2-(2-

W@ 2005470822 ami no- 2- net hyl - propoxy) - phenyl am no] Pqsires3003/600810
et hyl am no) - | - hydr oxy- et hyl ] - 8- hydr oxy- |

I t T | yt 0
rop R gte i B e gt and a5o¢ Bty e oo s, 3 %6 oo
a WhABhORAEO The WERTED phtler oﬂhe%ré’dd&—)s sabwh&n B1G WA sTIRAHkential
1, 5-napt hal ene-di sul fonic acid tetrahydrate (33ng, 2

scaqmng)taloamfetry tiaergofahehiodactas sliwn ndtle. 4The tenperature
was raised to 70 C and anot her 1nL of water was added

d.tSyndfckio ofl 54 (R)- 2 - {4-p4-(@-amino-Dhtethyl pogdox pgplhichyaatino]-phenyl } -
t @RS AHOY hydkdXE-cth Béhi/ﬂ@ﬁn f1H-yeheEnanshedkbiatt t o
af?%rdt etlt(fkgsaﬂ 4 tl% as a white powder.
The Yweeelytion af the &eetbﬁi@ rpw@métas s (H90ime, B Zgnmel) in

g Q{oii («fa[e‘?@%B%L ;6%@;}&1%2@@ d”_%ééyz‘?%ﬂ&g‘lk%fd @0 h$1® equiv),

esi's o

aﬁorﬂ(rﬂg’é)wlﬁte(p&ec{lﬁmité -The- taﬁpmaﬁe wed tuyded oo B OR yipd pivethgr damil. of
i no] - phenyl } - et hyl am no) dr oxy- et hyl ] - 8- hydr oxy- |

Wmawmﬁqeﬁ@aﬁwé acﬁl%ﬂra?l@tl% T sPakTSHR r@f’mttﬁép?rﬁ‘@ée the slurry

wgsaﬁﬁer% Qﬁi&' &l t@saffoﬂi( @@ éﬁle%alé }f%jm 5‘9’)) %@ﬁgﬂ' th tQ (cljer The

I'soprop ano

XRPE p'&’teﬁﬁ(bfdhé pfddag,is 2hoRaLinBIG. &f TthiffB@nﬁalVbbdntrﬁqg calorlmetry
preci pitate. The tenperature was raised to 70 0C and

tr%ﬁ‘?d’tfﬁ@rpmd‘ﬂﬁ_l%ﬁl%ﬂg%l%@ added to afford a clear
solution. After cooling to roomtenperature, the

e.Syothesis & 5-[(R)F -6 &4 & ant ol methykptapody ) plenylanieo]ienyl ) -
(8Rylaminod8 Yydasx yasthyd}-B-hatdraxg- Mbqnimolm-?.l:mle%ﬁlhphtmmmate
of t ro sho in.F |ffere |
scangmé 20&1 g‘# ?191“9' 'E‘gthé p{orpgxgr sPﬁ Q\ﬁ in
etﬁ&l@nnﬁ? lehydﬁyﬂf-aﬁﬁ 3 lglﬁro%(y[ 1H ailm%hﬁ& -one (0 21 was dissolved in a
- et hyl - propoxy) - phenyl am no| - phenyl } -
mextthel czfmt:tradx)fdﬂofttryxdﬂoz(ml_étahq wates { h anlgx §-nhethyl-cinnamic acid (0.07 g,
H- qui nol i n-2-one 4 | -ci nnamat e :
preaglpigRay sy i saddad it SEESARRIRORT BB OSSR A
diRQlivedP ReRY Lﬂprommately 10 min, ¢ stalhzatlon occurred The slurry was stirred
et hyl am no) hydr oxy- et hyrﬁ/ hydr oxy

ovérgjghtrandi ﬁiteZGcb ke (:ﬂceZ&asgxyas%athh@gmque detrahy@omram (rke

Tty A bt & e i 16 orhe HRE Blmbinto it papdrige

an ggﬁqigrmuh&?as 2ol gﬁlkﬁ@!z@tﬂ nl@mgzi@dmmems«b%

ssol ve approxiately

DMS@&z’ahé tef@tnoent 6@t 263). S(ppm) s]l W] (6)H)vsa9 }{1(3H) epl 2.64 2H) t
overnight and filtered. The ca

Il ud 72 Qe80T BT ARHIS; 15 Q?—ﬁfﬁatleﬁ 4311151) élﬂlﬁﬁHZ@ 49
0 t
% 18k B8 T 2 L apeses iS5 MR 913 o
TR 4004 VHET) d PMSOH:; 67.45 (2H) d J=7.8Hz; 7.75 (1H) s; 8.19 (1H)d
J=10.0Hz. The crystalline product was characterized by XRPD and DSC.
f. Synthesis of 5-[(R)-2-(2- {4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-
ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one 4-methyl-cinnamate
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl} -
ethylamino)-1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one (17.77 g) was dissolved in a
mixture of tetrahydrofuran (89 mL) and water (89 mL). 4-methyl-cinnamic acid (6.02 g,

predominantly trans) was weighed out and about one-quarter was added to the free base
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DMSO-J 5 as reference at d(ppm 2.5). d(ppm: 1.22
(6H) s; 2.30 (3H) s; 2.64 (2H) t J=6.6Hz; 2.72-2.86

w@ dddp/omg78. 74 (2H) s; 5.09 (IH m 6.43 (I H) dPCT/US2005/000810
J=15.9Hz; 6.49 (IH d J=10.0Hz; 6.86 (4H m 6.93-7.03

SOE“I?E}' f(gﬁczfveidat@r s%ﬁélzrygaljfsglit%d B}Z \t]h%;)réci_?zmxredf)f.}pélzt(e[stﬁé mzxtﬁr% was
stifted 8nd {hredaidmlgQ@cfdwas ddded i ysitiahd dvee thy folowingeSh. The slurry

characteri zed b XRPD and C. f. Synthesis o
WE- sp(ncdforg. f@gher h and then the slurry was filtered. The cake was washed with

aqiléoé{sﬁﬁ} r:?g?rgn ?1 Wy@t@ %)) agx%qged'y wﬁH‘ter’gr%lly&)rgﬁ%{ é2 x 18

mﬂ)"{'ochlffoﬁplﬂe@m% c@ﬂ?oﬂﬁd"ﬁhﬁ}i hy a3 idpied BRérfight under vacuum at 40-50°C
?) - 2-am no- 2- met hyl - propoxy) - phenyl am

(y1ettb]16;9hé |g)/| }H NOMRy4GniEz) CD;0By dMX gs eférgide at 5(ppm) 0) 8(ppm):

LIRS d et SaBiahy bt Biand fag ool ST IG5 2s

(1??)1 ofd Jﬂ‘s'fb%hs wam&(lgﬁ aﬁ 1(18.94%; %6 P{ 19T, ¥6.86-6.93

ans was wel g ed out about one- uarter was ad
(4HY nt; 296 (1) dBrSead; u6.DDA. 5 Hpwe d7. by (zfé)ecumrgﬁz al.$9 (1H) d

1= iz B bl B BB Al P et e

Yarﬁ{iﬁéél%gﬁﬁwag &g%t%n?thb SHRepshimscwas stirred for a

e sI urry was filtered. The cake

Wit h aqueous tetrahydrofuran (1:1
= Rn{ER dfntis

m.) and then wth tetrahydrofuran (2 x

18 mkray ﬁov@dd‘r Aiftkaéthsh paittetns of BIEHUNY, anfdi CRere@btaitiddedth a Rigaku
over ni ght under vacuum at 40-50C (yield: 16.916 g). 1H

difiRtopude using, CiBe €B9.0 KN | 5.0 mA) eistien. dhe auaiysiy wey performed

wih B8 Tonighefgapihe & oghdgsehn Biog€of T péf hgpwild8f oo of

0.637b3r §H§1,ge 6f 440 ﬁi‘*")Sa%ples]ﬁerQUZe afed@h dulatty specdiéh Bdtders as a
6. 86-6. 93 6 (IH) d J=8.3Hr: 6.99-7. 05 (4H)

thip lager DS pow: re@l nuafenas rEhe ipstrgnentpyasgalibrated prith aysiBepny metpl
staﬂ.(lijrdngHZ 7.38 (2H) d J=7.6Hz; 8.34 (IH d J=9.8Hz.
8 crystalline product was charact eri zed by XRPD and

DSC. DHferd¥ial schhsiag cMBﬁﬁh@ﬂL? trécdsf FRGYVder, didfd waetob@iined with a
patterns of FlGs. 3, and 5 were obtained with a

TRlMGi@dtSﬂﬂ@@é&Sﬁéﬂ@r Sawiples veae RthQCB@l S@alw alulrsm@nmm}s for

an&&s‘ Ot erpﬂﬁ ﬁ)?ﬂ ge ﬁxlg%g erﬁﬁsﬂlgesggrﬁpyn\% ere ?quéhbrated at 30°C
andiHRatetl bh5BC peeRifitd ® DempeRBirO¥ELB00 C. al‘ﬂ@ln@tfrurﬁeﬁtﬁva%%ahbrated
Sanmpl es were prepared on quartz speci men hol ders as a

wttlhalmmda;mstaodaréomer ed material. The i nst rument was
cali %qt fite present %vg’ntioln%as bgéent (?esc&be% :f)h reference to the specific

embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the true
spirit and scope of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
objective, spirit and scope of the present invention. All such modifications are intended
to be within the scope of the claims appended hereto. Additionally, all publications,
patents, and patent documents cited hereinabove are incorporated by reference herein in

full, as though individually incorporated by reference.
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Differential scanning calorinetry traces of FIGs. 2,

4, and 6 were obtained with a TA instrunents nodel
wOS0ADs7Sanpl es were placed in seal ed al um nUPCTES2D05/000810

for analysis with an enpty pan serving as the

e s were equilibrated at 30C and heat ed

‘wf&?i%%g’e’? msg to a tenperature of 300 C. The

instrument was calibrated with an indi um standard.

VWi |l e the present invent.i ?n has been described wth

r ef e ence® COMPAIAGfdermpyle (dnbodi ment's t hereof, it

shoul d be underst ood byd hose skilled in the art t hat

vari ous changesg4may be madﬁ and equi val ents gey be

substituted wtho g f1 he spirit and

scope of the inye Rﬁ rRiaP t .

nodi fi cati ons y b mfde to adapt a{ipartl cufar

situation, material! R’ conmposition of matter, process,

process step or steps to the objective, spigyt and

scope of the present invention. Al such nodificati ons
wlreini nt ended to be within the scope of the clains

appended prqt ltlo aIIy, licati
pat L 0L b et Mot eseleRiretomGosin hutroxy,
I rRER [ f
a“?*ﬁ%.“ta.ﬁ‘é U‘EF?‘?H?%‘%M porfg‘?éfﬁ lﬂ%?e B iR ek e
(—D)CH—Cd‘mp eUHaCHIC(£0)NH}, aN(H()(*O()$ 3 anhe3E€(=O)Nehech of

nycr 6% - yiRoss, X Al TN 1 of Carion e
' Nt-%?lg &Egcxl)_t'}:léj(j_ﬂl_ﬁ'tksfa%gl_g@h? e:I@O%t Hiﬁlnff%}%%gﬁo)ﬁ%goxgh %1.4_alkoxy, and

C\SalksDwiidrein Gnealiod] iRBptamd]lReutisatutd it hala) Kyl enyl A- NR V

1 or Cl-6al kyl enyl -NR12R13, and the other of R5 and R6

i s S¥gifed from hydr ogen hydr oxy, Cl1-4al koxy, and

Cl-4al kyl %:ﬁ% dpénlr detd B y-su £

wi t h hal oe"alc rg npeagﬁ Qsc% ndggende%hlf{y %élt@gtsg ; 0N,

f r orANHGED=0)-, hhdl —C(-S))’,NH NHSCR- | -soeNH -NHC(=0) -, and

- C(=0) NH; ch of and R13 is

i ndepend&ath 9fa IﬁydBoan @f@f lagtdﬁmnd%tly h&@owrm&lkﬂ or

o ggg Egg R0 bl RS RLAHEPORR 0 AT Y GE WhEHNEY e attached, or
R° together with the nitrogen atom to which it is attached and a carbon atom of

the adjacent Cy_alkylenyl, or R'> and R"?, together with the nitrogen atom to
which they are attached, or R'2 to gether with the nitrogen atom to which it is
attached and a carbon atom of the adjacent C,.galkylenyl, form a heterocyclic or
heteroaryl ring having from 5 to 7 ring atoms, and optionally containing an
additional heteroatom selected from oxygen, nitrogen, and sulfur, wherein
nitrogen is optionally substituted with -S(0),-C,.salkyl; and

nis1, 2, or 3; and
each of R, Rg, and R’ is independently hydrogen or C;_¢alkyl;

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

2. The compound of Claim 1 wherein R”, R®, and R® are each hydrogen.
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)

R10, together with the nitrogen atomto which it is

attached and a carbon atom of the adjacent
w@ie06ardsyt enyl , or R12 and R13, together w th P¢EUS2005/000810

nitrogen atomto which they are attached, or R12,

togef her it ' to. Mpch it is

at tathod sonmeindbt ERREY Shalh ROy

Cl- 6al kyl enyl, forma heterocyclic or heteroaryl ring

having from5 to 7 ring. atons, and optionally

cont4i ni nEheRemPPYNd Pgﬁgﬂmﬂewwbﬁ%%@aueépééomwmﬂ):

oxygen, nitrogen, and sulfur, wherein nitrogen is

optionally substituted with -S(O 2-Cl-4alkyl; and nis

1, 2, or 3; and each of R7, R3, and R9 is

i ndependent |y hydroge®Hory C1-6al kyl; or a

phar maceuti cal | y-agcept alN.e saltror saolva 8% or
st er eoi soner the . 2. The cund Claiml
wherein R7, RBo ard R are each~AVogen 36 The

conpound of O aimgt wherein Xis - . 4. The conpound

of daiml which is a conmpound of formula (): ()

wherein: RL is -CH2OH or - NHCHO, and R2 is hydrogen;

or Rl and R2 taken together are -NHC(=QH=-CH or

- CH=CHC(=0) NH-; one of R 5 and R6 is
whereingy - eal kyl enyl ~- NR'R 1 or Cl- 6al kyl enyl - NRL2R13,

d f d ] .
rvar CLOOT P BomOE g SRR ST AR er e
-NEC @) ColrH-Yor sSUHSCHQ(E)NH-t h hal o, wherein each of

R10, R11, (R12, and R13, is indepepdgntly hydrogen gr
CL- ciefiR 256 RS A Crealklensilou¥r Rujaric ohEyinririgeh

atom.t j : t per it h

he TS AE A3 s BURAET o 1R0r R yoRIE! CE il tnd
C Alatkiyl, afheldie CagdlRpdnbptidnall) shbsyihaey with BaloR12 and R13,

together with the nitrogen atomto which they are

at t ath@@in or R12, together with the nitrogen atomto

which it j ached pan ca f L &C :

C1- ol kyt SR P RF R B narERoe e th0eR nybeEh EF 3yt o

havi ng f rRfhahd RY, Togethegwith lieniadgerogtbinao &tHioh they are attached, or
cont aj,ni ng an addi tional heteroatom sel ected from
oxy g n, togetheroyidh theayigogen afqm to whichds i attached and a carbon atom of

the adjacent C,.¢alkylenyl, or R'2and R", together with the nitrogen atom to

which they are attached, or R', together with the nitrogen atom to which it is
attached and a carbon atom of the adjacent C;_galkylenyl, form a heterocyclic or
heteroaryl ring having from 5 to 7 ring atoms and optionally containing an
additional heteroatom selected from oxygen, nitrogen, and sulfur, wherein
nitrogen is optionally substituted with -S(O),-C,4alkyl; and

nis1or?2;

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

5. The compound of Claim 4 wherein R’ is -[O-C1_6alky1enyl]n-NR'0R11 or
C1.salkylenyl-NR"?R"? and R® is hydrogen.
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nitrogen is optionally substituted with
-S(O 2-Cral kyl; and nis 1 or 2; or a

w@basoeseut i cal | y-acceptabl e salt or sol vat e 0OPCT/US2005/000810
st ereoi somer thereof. 10t5. The conpound of Claim4

wher gi s -[OC . 1-6al kvl enyl [n-NR = UR. ar.6.
The ConpolisproerdFhehidasitindE Cledlgiai €18, o

[P i salkyle@yiq,-NRHRY beoylayiddp-RRI’RP. C1- 6al kyl enyl - NR
12R13. 7. The conpound of Claim4 wherein: RS is
sel ected from -0 Ceal kyl enyl -NR*R 1 and

Cl- Gﬁl kylﬁ&yéoﬁgégﬁgc@gé%'r ln'hydr ogen; or R5 is

Cl- 4al koxy an 1S - yI'enyl - NR 12R13, wherein

each of RiUs stldded 3 -0, RIS/ 1451 INRIERE Rde a1 kylkylenyl- NR'2R
hydrogen or Ctal kyl, or R10 and Rl1, together with the
nitr@éeﬁq ighydiogen;\Whi ch they are attached, forma

pi perazinyd. i n .CO @B 7 wherein
Rl and tlgkeé‘ﬁg{(%’g)e?#el? ‘grg&%’@%{“ﬂj"g@cn or

- CH=CHC( i) didin eadh of T0'E, R'OnRBuad RO is%@ép@h&n\@ﬂ&&logerﬂgr
is -0 Cl-eal kyl enyl ;NR*R 11 and R6 is hydrogen. 10.

The Ceslsolies Rofand R .ripgethiiayit the nieogen efoaptohehick they agg
the al kyl.e car.bon . ring the hydroxyl group is (R).
11. aéyegb%p%gua}dg%ylwg?nﬁw which is selected from
5-1(i?)-2-(2-{4-[4-(2-am no- 2- net hyl - propoxy) - phenyl am
i no] - phenyl }- et hyl am no) - I - hydr oxy- et hyl ] - 8- hydr oxy- |
H qlﬁ-ﬁol i e}é:omp@p%/d of Clair21 7 whe);ein R)ﬁyand Rlast/ak]en toge¥her arey

r ~5e [ (i 2 b hydroxy- 2- (2- {4-[ 4- ( 2- pi in-l-
N A OHECHT ORI 1 et byt s hoy ety -1

H qui nol i n- 2- one;

5-[(i?)-2-(2-{4-[4-(2-am no-et hyl ).- phenyl am no] - phenyl|
}- ethy| arfhespmpohydieRlatm Bywhereig Syar%&«salkylenyl-NR‘%RYl and R®

ichﬂ-Uieno' in-2-one; 5-[(R)-2-(2-

i f)%n( 2- di met hyl am no- et hyl ) - phenyl am no] - phenyl } - eth
yl am no) - 1- hydroxy-ethyl]-8-hydroxy-|
H qui nol i n- 2- one;

5- [ (10?) - Thezompopad ¢DChim dovhsreipithe steraechsonsirypt drealkyiene
calh 8T Y tt _h(}e/arrc])),(lylagrrnogpo?s (R).

11.  The compound of Claim 4 which is selected from:

5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl } -
ethylamino)- 1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one;

8-hydroxy-5-[(R)-1-hydroxy-2-(2- {4-[4-(2-piperazin-1-yl-ethoxy)-phenylamino]-
phenyl}-ethylamino)-ethyl]-1 H-quinolin-2-one;

5-[(R)-2-(2-{4-[4-(2-amino-ethyl)-phenylamino]-phenyl} -ethylamino)-1-hydroxy-
ethyl]-8-hydroxy-1H-quinolin-2-one;

5-[(R)-2-(2- {4-[4-(2-dimethylamino-ethyl)-phenylamino]-phenyl} -ethylamino)-1-
hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one;

5-[(R)-2-(2-{4-[3-(2-amino-ethyl)-4-methoxy-phenylamino]-phenyl } -ethylamino)-
1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one; and

pharmaceutically-acceptable salts and solvates and stereoisomers thereof.
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| - hydr oxy- et hyl ] - 8- hydroxy-1 H- qui nolin-2-one; and

phar maceuti cal | y-acceptabl e salts and sol vates and
waee@senisspner s t hereof. 12. The conpound of C aPem/142005/000810

which is 5-[(R)-2-(2- {4-[4-(2-am no-2-nethyl propoxy) -

phenyp am ma¢ -algsMdlor 1£in -2-(2- {4-[4-(2-amino-2- )

1- hydr oxy- et ﬁy ? 8- hyg’: OoXYy- %l%g [{RR 22(2 g‘ L4 (2 e 2-methyl

pyonaxyjadenylamaid]phenyd ppthybinns)al -lhydl“oxﬁ-@thyb]t-S%hS&froxy-1H-qu1nolm-2-
The conpound of C aim 12

ster eoljsomsr i her eof ﬁ;
OWhiCEAP grrrgacwt}cg Y'Qcc(eﬁta% seli o QOIX?FF QB SISLERISOMPT BACEbXY ) -
phenyl am no] - phenyl } - et hyl am no) - | - hydr oxy- et hyl ] - 8- hy
droxy-1 H quinolin-2- one sulfate. 14. The conpound of
Cl ai 13.12 Wh¢ cdmpaund of Claim 12 which is 5-[(R)-2-(2- {4-[4-(2-amino-2-methyl-

Pfﬁﬂé@rpgﬁlﬂé!}'\m{oiﬁgﬁw(lf @ly%c{%q%)r gg;dr%l(y-ethyl S)QLydroxy-lH-qumohn 2-

ode fY@dfeOoxy- et hyl ] - 8- hydroxy-| -quinolin-2- one
napadi syl ate. 15. The conpound of Claim 12 which is

5-[(i?)-2-(2-{4-[4-(2-am no-2- et hyl pr opoxy) -

Dot~ 60 arapaung pf CHipchPoxyioR iy L0 8- Ry Bxamino-2-methyl-

P’?%%@F*%?%%‘ﬁa“gi%’ﬁ?@‘}ﬁé“&&ﬁapé\ﬁ?P%ZlF@%ﬂ iy i-quinolin.2-
orgrmapadisyétet he conpound of any one of Clains 1 to 15

and a pharmaceutically acceptable carrier. 17. The

phar maceuti cal conposition of Caim16, wherein the

comppsi ti PR fdmh nﬁotﬁﬁ? of CTRM! 138%hifh HfL(?W U(g {“azlatl amlno -2-methyl-

effective anou one or nore ot
prageny)-pherBamifiod pjéront jrethplatninm 1 -byalrpos bthi/ 8- lgfdrﬂyallﬂnqi!uzlohn-Z-
wherein the other therapeutic agent is a
OI@WE‘&%ster oid, an anticholinergic agent, or a PDE4
inhibitor. 19. The pharmaceutical conposition of Claim
17 wherein the other therapeutic agent is selected
froni§.| ut AphsmeecytioapeamgdsitionGanipaisitigfd therapeutiéaly éffective
fur anijl car bon

oxy] - : .
amauynt § @F&QVPQ%%{? ‘h@tﬂwpe of Glaimahde 45 end a phaymareyiisaliyyacceptable
cab@dbothioic acid S-fiuoronethyl ester, and
6a, 9a-di fiuoro-1 1b-hydroxy-16a- net hyl - 3-
0x0- 17a- propi onyl oxy- androsta-|, 4-di ene-17
b-cgi othfoi acid 5-(2-oxo-tetrahydrofuran- 3S-yl)
est hﬂ%@laﬁﬂ%ﬁ% GePRSIIY 1 il 6rwlsreigytiag eammsition

fui‘m&f C%lﬁg) tsgkea t‘ﬁngBQtﬁicta 1 Ber Five UhloBRI & JnQor B Ongt tliléartapgu ic

by in ation
agents.

18.  The pharmaceutical composition of Claim 17 wherein the other therapeutic

agent is a corticosteroid, an anticholinergic agent, or a PDE4 inhibitor.

19.  The pharmaceutical composition of Claim 17 wherein the other therapeutic
agent is selected from fluticasone propionate, 6a,9a-difluoro-17o-[(2-
furanylcarbonyl)oxy]-11pB-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-
carbothioic acid S-fluoromethyl ester, and 60.,90-difluoro-11p-hydroxy-160-methyl-3-
oxo-17a-propionyloxy- androsta-1,4-diene-17B-carbothioic acid S-(2-oxo-tetrahydro-

furan-3S-yl) ester.
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21. A conbination conprising the conmpound of any one

of Clains 1 to 15 and one or nore other therapeutic
w@ag@anws722. The conbi nati on of C ai m21 wher ePET/UR®05/000810

ot her therapeutic agent is a corticosteroid, an

anticholinergic agent, or a PDE4 inhibitor. 23. A

conbi nation conprising a conpound of any one of C ains

1 to0285 aibic phamapenicdl @aipesitiod of Chaind 16)wWhessothe composition is

ionate, .6a.9a;difl paro-17a-[(2-

s‘ﬁﬁa?’%nf??f %‘%Pi&bsgvp?’b%ﬂnhf %fydr oxy- 16a- net hyl - 3- oxo- andr

osta- 1,4-diene-17b- carbothioic acid S-fiuoronethyl

ester, and 6a, 9a-difluoro-1 | b-hydroxy-16a-nethyl - 3-

0x0- 21.7a- Areppibamationpmprising the compound of any one of Claims 1 to 15 and

ndrosta-1, 4-di ene-17b-carbothi oic acid

0%%2?%8‘283]?%??%%8&?%&%- 3S-yl) ester. 24. A conpound

as clainmed in any one of Clains 1 to 15 for use in

therapy. 25. Use of a conpound of any one of Cains 1

to 1B2i n Thecembinttia offaini 2 h winedtircthewtiier tiRBapeiitieagemeis a

.} aim 25 wherein the nedi t is for th
cFiscdefh SortFhiietar Ferls org DR SBMRIeTor condi ti on

associ ated with b2 adrenergic receptor activity. 27.
The use of Claim 26 wherein the disease or condition
i s a2pul nBrrampingition asmpusing edinppar o281y ofihef Ghkémef to 15 and a

R R R e e N
u n9hHosg1ai1m o ) _Relle 3 di ty iy Sy Sui t-abl
o Py SR R E TR FalRl L p a1 ©

catbothioitnatid-faoionweyl @btefland 68, 9%-difludf-1 IB-hftRoxy-16a-methyl-3-
manuf acture of a medi canent for admnistration in
0Xp hist-REppiaylaxyt #ndsessa-dd-dionee 1 Tfhearhptbicic ecid §e@taxoftetrahydro-
fu}glg%é_rﬁattrgent of a mammal having a di sease or
condi 'V SR Hssoci ated with b2 adrener gi c receptor
activity. 31. A process for preparing a conpound of
fornmula (T),according to any one of Clains 1 to 15,
t he 2 oced sompawnd asi algmed &) ameerstdfi@aifis)1 @ ISdoposerid tiafapy.
formula (1):
25.  Use of a compound of any one of Claims 1 to 15 in the manufacture of a

medicament.

26. The use of Claim 25 wherein the medicament is for the treatment of a

mammal having a disease or condition associated with B, adrenergic receptor activity.

27.  The use of Claim 26 wherein the disease or condition is a pulmonary

disease or condition.

28.  The use of Claim 27 wherein the pulmonary disease or condition is asthma

or chronic obstructive pulmonary disease.
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with a conpound of formula (FV): in the presence of a
transition netal catalyst; or (ii) a conpound of

wo eoosut®7{V): with a conpound of formula (VI): quesmi)smoosm
P1 is a hydroxy-protecting group; each of R a,

;Rgﬁézi 2 d @%Sﬁ)fgg L d@&%i&’th h{egﬁ%mgﬁ 1% U gab.tleofop S@B&straﬁon

bydnaslation.P2 i s a hydroxy-protecting group; one of A and
Bis aleaving group and the other of Aand Bis -
NH2; L is a leaving group; and R5,R6, R7, R8, and RO
are , V.
L AP 6k O LA il BB €950, SOTRRA B o
mpdiomheiﬁ for azhmmsttmbrolh chaibingtian MTdne o eorehifapattic &ents for the
Rl a, R2a, or Rda is - OP2, renoving the
treptmerial |aﬁ1gar@méldpslvr@ 3 GsgasR 0 mdaloelmmd with o pdrghergic
alt or stereoisoner thereof. 32. The product
regépmaz{rcgglt%yt he process ofClaim31l. 33. A nethod of
treating a mammal having a di sease or condition
assom ated with b2 adrenergic receptor activity, the
c O PFOSSPGT AEARRINSR é@ﬁlpf@nld@ftfﬁi@l%(ﬂswlccorémg to any one
t ctive anount of a conpound of any
Oft&g{n%?ﬁéh?me% (fesgg j £The method of O aim 33
f ur tapreactixigor i si ng adm nistering a therapeutically
effective anmount of one or nore other therapeutic
agents. 3®) aquepavadieddorafulaill):m 34 wherein the ot her
therapeutic agent is a cortélgpster oid, an
anticholinergic agggh, or a PDIEI4 |nh| b| tor. 36. The
nmet hod of Cl aim 33 wh i e rrprlse
adm ni stering the caonmp . AllBet hod
of treating a pul mﬂ’?&ry |SR%?se or 00| Aon in a
mamal , the net hod con’le“Sl ng adm ni stering to the
manmmal , %oatrherapea ally effective anount of a

conpouﬁ"d COMRBPUBHE W& 1 to 15.38. A method of
treating asthma or chronic obst guctive pul nonary

di sease in a mamal, the conp I'\,zi ng

adm nistering to the ma t era{)etically

effective anmount of a co‘n"rpound Bt any one of Clains 1

10 15 i AR i bATHEL0Gal BB 001 2l system or

sanpl e conprisin
(i) a compound of formula (V):

op'
4a
R L
R7 V)
R3a R22

R1a

with a compound of formula (VI):

H,N R®
R8><R:©\N/@Re
H
wherein P! is a hydroxy-protecting group; each of R, R, R* and R* is
independently either defined to be the same as R, R?, R?, and R* in formula (I)
or is —OP?, wherein P*is a hydroxy-protecting group; one of A and B is a

leaving group and the other of A and B is -NH,; L is a leaving group; and R’
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adrenergic receptor, the nethod conprising: (a)

contacting the biological systemor sanple with a
wa@ewpowsd of any one of Clains 1 to 15; and (bRCT/US2005/000810

determining the effects caused by the conpound on the

bi ol Ogh@ﬂ{t iy,se}nﬁrﬁgoage gf%}}%ld%s in formula (I), to provide a compound of

formula (VII);

op'
el L 1w
R1a H .

(b) removing the protecting group P' to provide a compound of formula (VII):

OH
Ré2 |r:l| RS
7 8 9 V.
R3 RZB mﬁ/@ RS (VIL)
R .

; and

(c) 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.
32.  The product prepared by the process of Claim 31.

33. A method of treating a mammal having a disease or condition associated
with B, adrenergic receptor activity, the method comprising administering to the mammal,

a therapeutically effective amount of a compound of any one of Claims 1 to 15.

34.  The method of Claim 33 further comprising administering a therapeutically

effective amount of one or more other therapeutic agents.

35.  The method of Claim 34 wherein the other therapeutic agent is a

corticosteroid, an anticholinergic agent, or a PDE4 inhibitor.

36.  The method of Claim 33 wherein the method comprises administering the

compound by inhalation.

37. A method of treating a pulmonary disease or condition in a mammal, the
method comprising administering to the mammal, a therapeutically effective amount of a

compound of any one of Claims 1 to 15.
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38. A method of treating asthma or chronic obstructive pulmonary disease in a
mammal, the method comprising administering to the mammal, a therapeutically effective

amount of a compound of any one of Claims 1 to 15.

5
39. A method of studying a biological system or sample comprising a [,
adrenergic receptor, the method comprising:
(a) contacting the biological system or sample with a compound of any one of
Claims 1 to 15; and
10 (b) determining the effects caused by the compound on the biological system or

sample.
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