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LYOPHI | i | ZEB THERAPEUTI C PEPTI BODY FORMULATI ONS FI ELD
OF THE I NVENTI ON (00011 Cenerally, the invention

WO edoatizga9é o fornul ati ons of |yophilized therapkti/u82007/009925
pepti bodi es and nethods for nmaking a | yophilized
conmposition conprising therapeutic peptibodies.
BACKGROUND OF THE | NVENTI ON [ 0002] Reconbi nant
proteins are an energi ng class of therapeutic agents.
Such reconbi nant therapeutics have engendered advances
in protein fornulati on and chem cal nodification.
Modi fi cati ons have been identified that can protect
therapeutic proteins, primarily by bl ocking their
exposure to proteolytic enzynes. Protein nodifications
may al so increase the therapeutic protein's stability,
circulation tinme, and biological activity. A review

article descrlblﬁﬂgﬁroteln nmodi fi cati on and fusi on
proteins is FramIALKMIEHEN: GOMPAUNDRS Factors

?ngoggogate yor *erenceﬁkfagg?FHEEQTE§£SB¥ODHST

modi f i AXND MUSEARINICRECEP TORANTAGEONISTEAGTIVIATY
"Fc" domain of an antibody. Antibodies conprise two
functionally independent parts, a variable domain
known as " Fab, BACKGROUN I THEINVENTFONONSt ant
Iﬁdgoggig;kngyn as "Fc," which links to such effector
conpl enent activation and attack by
phagcyteécnt GRlkchSon Mat&to"kﬁﬁleﬁdﬂaﬁ%}&ﬁyp&rﬁﬁéﬁdg 'hgl@ing
whereas an Fab is short-lived. Capon et a
2 2ERERE Tegeplonsgnmst andEHISGITARC recegior amagomlsm@mtyl\ld‘ his invention
al t
S BGOSR AU L iy e s
inteppesiptge er(mgmnngapch Forhpowrdsiand angibodit &f winghsukch cotniponsds, for
[ protein A binding, conplenent
exm@?xaﬁﬁ%%ﬁggggpe?kgggﬁg%en pl acental transfer. Id.
Table 1 summarizes use of Fc fusions with therapeutic
[ [ known in the art.Table 1-Fc fusion with
Stat 9h%l%§t|c proteins Form of Fc Fusion Therapeutic
pafur@onargdisoeddrs,ansh BRehgahaaaad bﬂ@md\bﬁs@tﬁl@hﬁé%m onary disease

d Pat enf, . 5,480, 981
(COBTS Spotarl it Witk trapatbigiogi Qn e bregpagdiator used to
treatl gulhi@nanit dlSdl‘ﬂélJS ROERASO LY B, Z(ﬁl%ﬁ&‘ & reééspstm( (%ﬁ%cegpé)r) _Igﬁ%msts, such

&ransplant 1ect|on | nmunol 90- 600
asa g[.;é(blt g}m@éeﬁp andgafmgtemls H?@psqaqormou(nggg@) genkraysidmigistered by
inhaldRidn. 33bihek@Pe ofii84ch i
1 aI m’ni}nol 156%6202 ol o\AﬂQtozggnm&? o%ﬁé rcg ge?:?tol] antagonists
(antwh?hmtqompoua@ﬁ)mwh@ﬁ @r@t@lu@a@nd figtrorBws0 H:Haﬂcgs:ornpounds are
1so keHicali enber 15, 1998 (excluding the
o 3|q3|r¥cst yzgjnngﬁgéerw?;%ﬁg&écept or AIDS Capon et al.

( 1&89ymadeptical eoBPsitibRbe@taihiy@ a cdvhbiaatidmosa B2 adrenergic receptor
oo SRR I AR e i R0 9T s
pulnumassoélsmldlerst |1=m eswnﬁly 238 IPhterR NY. 65438020 fesN Bugust 13, 2002,

dlscldens ?é 1997 gG Nt er m nus, of antl-obeS|t
o] 15%‘71 £8P °F‘|t‘|°86| PRIBINE PEWSFARIYC 1SFePtpD Gta gpfibf such as

tiotrdig Gmbron&dd, And a By Lyl
o e 1™ | 000 @E%Fl?/%tf ﬁ%ﬁﬁebmfgo ﬁ?&%‘%éﬁmgrate
conj ugated or fusion proteins and peptides have al so
been studied for use in pharmaceuticals, on artificia
i npl ants, and ot her applications where
bi oconpatibility is of inportance. Various derivatives
of PEG have been proposed that have
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an active noiety for permtting PEGto be attached to
phar maceuticals and i nplants and to nol ecul es and
wa@7azase general |y, For exanpl e, PEG deri vat i REFURENTE009925
been proposed for coupling PEG to surfaces to contro
wetting, static buildup, and attachnent of other types
of nolecules to the surface, including proteins or
protein resi dues. [00051 In other studies, coupling of
PEG (" PEGyl ati on") has been shown to be desirable in
overcon1n%10bstacles encountered in clinical use of

bi cAddjtiensllyy camppyrdsievinghoth B pdnsrergirergpentor agonist and
t
B S e NP LGRS AR B . 1ATBl e L e

7 1410671awsued Bovembér2 &, 2006, alisahodel bqﬂhesyﬂrammpc{tﬂﬂﬁ)ﬁévmg both B,
dr g% atio decre%gﬁe the.rate of cl gara e Jrf érua a
AICHIH LR ﬁqas?/mﬁ'h SRR e EC Ry A7 PRy ~Oompounas

posé@!nﬁ? bof B z&ﬁer[BiF Gedeptordgohidt ahd Rt Siedeptof ARagcili activity
onmerular filtration of protelns I S_inversely

f
are %@a asirghlg|sincs supla campeuryls projdde pranghedilatipa thmugh tyo
ind en e@@?‘z}xcﬂfa& Q8 a&t%r{j@ﬁﬂ@ﬂéﬁng ki fealﬂs%culte%%'éﬁfléﬁ'oﬁmétﬁs

y not a function MIan G groups are
at t Wake treating prdmpmeryedisordpis lttlﬁpar@wdﬁdb’ lusefisl tcproside therapeutic

saellE tball ¢ T RORUCIRGE EFol 0 04 Bura B RE B O Ay, when

admigisterédaby inBalztiohsp tlmt anidénds oynfeed to adminagter, thPilearapeutic agent

once ?%ﬁf} '9? gecsgb@ Fll 'd d}tln% co&%ﬁugé dlgc;l8$ Zi);gg 1gu§9tul§§frt possess
ﬂns@&ﬁ&iﬂepﬁ@@ﬁyl hi addltlon PEGyl ati on can decrease
protfein.a Suzuk et al Bi oc .
hothseppiih e g Heed Sy 5t s o5in s oy REdonh By pfeRsrgic receptor
agom@ﬂmagua@mwreeéiﬁaﬁm list@ktivity that pessBistd 1-on§lalafanon of action
vol . 252 . 3582 (197 %, and i ncrease protern
Wh%daemsrqr tos2 Pt bypadialation. exanpl e, in PCT
Publication No. WD 92/1 622 1. [0008] In general, the
interaction of a 8rotein ligand with its receptor

often t akes pl acBUMMARY|QF [FREJNVENEION er f ace.
Hovigy, rﬂ%ﬁﬁ%%f&ﬁ&’é@ roWet &Slk%ﬁ;ﬁm%nﬁf o@&’;{?ﬁﬂdgﬁ%ﬁ% both

hor none ound to S receptor a few key res
B2 ad:tentetgéc reveptor agmlaMMahugcmmMmc@mMagwm hctoflt}t, h(emong other
d|n ene

profpelies, 3305 RENE s RS iR s diebn ouid GReSTRE 2 fang dyration of
activid.equl durﬁxﬁoﬁ Sfatrlessaatgud (3,4 pibﬁf@ iwheh iagmitistefsde s rfnyhal by

inh i dl S o?g fybﬁ'ée (?Olélrl] ?§S/]€|Vglil ‘éogﬁﬁéleggéq%fgﬁoéeot%ﬁﬂ and

advaﬁagdoas a$ tgapelitiy sgeﬂtpkcﬁawaaﬁg phietayy diseRiergle” | ength
as efl ed herein bind,to the receptor protein of
IP&ergé}‘ m«e@rwqm@fgmyn 2SREHS- ﬁBﬁbPTeé%%t lﬁﬁ%ﬁt‘t‘??r‘f?létes toa
conbbﬁn@bpﬁﬁﬁhﬂaty of the large protein ligand ("peptide
agoni sts") or, through conpetitive binding, |nh|b|é

t he bloact|V|ty of the large pregein Iigand H
ant agoni sts"). [0009] Phage displ ay rie
have energed as a pomerfub netdrod N
peptide agonists nt adjoni s , ﬁ
Sco

0
:E\ (1 O N Sci encﬂ 2497 386; Devlin et a
n

(1 C 249 404; U'S. Rdt. No. 5, 223, 4009,
i ssugd Jq? 1993; U.S. Pat. No. 5,733,731, issued
Mar . 998; U S. Pat. No. 5,498,530, issued Mar.
12, ;U S Pat. No. 5,432,018, issued Jul. 11,

S5 M. S. Pat. No. 5,338,665, issued Aug. 16, 1994;
U S. Pat. No. 5,922,545, issued Jul. 13, 1999; WO

96/ 40987, published Dec. 19, 1996; and WD 98/ 15833,
publ i shed Apr. 16, 1998, eact?-of which is i ncor por at ed
by reference. In such libraries, random peptide
sequences are displayed by fusion with coat proteins
of filamentous phage. Typically, the displayed
peptldes are afflnlty eIuted agalnst an.
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43: 741-8. The nethod of Smth et al. and related

nmet hods are referred to as "yeast-based screening.” In
warp@rhemneret hod, translation of random RNA i s P&l/usm07/009925

prior to ribosone release, resulting in a library of

pol ypeptides wth their associated RNA still attached.

This and rel ated nethods are collectively referred to

as "ribosone display." O her nethods enploy chem ca

I i nkage of peptides to RNA; see, for exanple, Roberts

& Szostak (1997), Proc. Natl. Acad. Sci. USA, 94:

122%%983. This and rel ated nethods are col | ectively

r efreYis @gbthyl o’i%th}ﬁiw RapéthgieorsthAeH pharnfad8Mi @l la¥ceptable salt or

derived peptide |ihraries have been devel oped in which
solvate ¢r stRreoigoraes that9f| i zed on stabl e, non-bi ol ogi cal

Mat@a gir§oul 2 UEPed IR YRFA%bE NRe E&HEOQ{d of ﬁ'orm la1is a compound

sol vent - per meabl e resins. Another chem ca dérivad
haviggdfprradlail:br ary uses phot ol i t hography to scan pepti des

i mobi I'i zed on gl ass slides. These and rel at ed neppods

are collectively referred to asR?chenlcaI-p o

screening. " Chen1ca|-peptk$e scree

: H
and other quai§Zi;§ P € ~xas-wel | asOhbn- peptide
el enge . Bqth RWiol ggical amd chigm cal nethods are
revi ewe 'Némms Lowran (1995) Curr. Opin
Bloteohnoﬁ 3: 355-62. [0011] In the case of known
e e peptides, rational 1esi gn of peptide |igands

jor abl e therapeutic properties can be carried

out. I'n such an approach, stepw se changes are nade to

a peptide sequence and the effect of the substitution

upon bi.oagtivity or a gredlctlve blophy3|calf?roperty

of Whkeipgdhianddk (@e gs detipad herein (inchudéng ) snesific or preferred
embdBireedid)N6tla pﬁﬁﬁﬁa‘%eﬁtﬁ%ﬂ?'a‘ayﬁﬁaﬂé §a19911h§oq9§t Yifthdos” €f erred

to_as "“rational desi one suc tec nique, a

serf @Bother pfailst ?Wﬂ@WWtBMnmt@nﬁhgﬁSéo redavhyaseutical

h

o P pAFink AARRR AN P BB A0 i G RedBint e
formmga ini ne scan.” Wen two reS|dues(cont|guous or spaced

ap [ dal qLy &L a8 "daubl e .
o A besirRH Ak e B 0 b s Bl G ohtaR Bserr T i
compinatipe withewtherl therepoutid agentsybichatsi aosteroilal estiHitiflinimatofg Wgent.

th favo abl e therapeuti.c properties.
Aot ALY o Pkl B AR RS S
pharmaceutalal cmnpmiyomb&npﬁang gEch ¢cﬂnﬁdi@1@&&'tfoﬁﬁdﬂb Tdas ('bbl alsecond

i ndi ng_.acti.vi t of proteln I|
ther%Bemlc %ﬁen N ?15 aspgfléer Oif Hé c gggpn 8.? %mrs(ﬁ?t %ﬁiaégst to
phameuatdah tdu?yoandn cehpiisivig (@ra ﬂﬁpﬁm@mfﬁnﬁ&l\k}\gi b second
resj.dues ,of ¢ prQ n li rom ich a
ther%aga 18 a%e%vdo(gfagg@gwéﬁun acge;g%nle PR ki et al .
( 19:93&11 aNgherr ¢f iR itichspdoté Ghik Onvehifidf e1aitd t& & bkBthation of
ods are referred to as "protein structural

fher%?ﬁ&?gz ageats, th%&gblgﬁ%wlw?%mlﬁ@@mwndl of forseuladicand (b) a
secoh@ themisutit 436, thanbibestied écﬁﬁbcﬁﬁfdﬁ‘?&ge&s tﬁﬁqﬁ\tré?{t on relates to a
rotein_ and peptides sel ected phag ay, ch
Comﬁ'ﬁ?ﬂ%g @sﬂlmfaa?‘%twe} corpRRsitions: tmwomblmat@ng@mpm (taba first
phadﬂ&@éﬁfi‘:ﬁ?c&hﬁ%ﬁ% @Jrﬁbﬂélh a chi ga&ad &P %%F&Wdfya first
peptide mmetics of any protern can en eq
pharmareiicgHy geceptabe earrigridng ife) @sdeend phmmmtsuhnm tompesition
e
com AR o SR TR AR P S0l B Ry Roord g
Thisppvsngion afsogelatas to atkét contdinimg, sueinnhmalcemm tanpoditions.
di scovery of new therapeutic_agents. E.g., Cortese et
al . (1996), Curr. Opin. Bi oTéch. 7: 616-21 . Pepti de
libraries are now being used nost often in
i mrunol ogi cal studies, such as epitope mappi ng.
Kxeeger (1996), The Scientist 10(13): 19-20. [0014] O
partlcular |nterest |s ‘use of peptlde Ilbrarles and
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di sul fide- Science 273: 458-63; U S. bonded Pat. No.

5,773,569, issued June 30, 1998 to Wighton et al.
w@aoenmiipal |y EPO receptor EPO m netic Li vhah BCHEIUS2007/009925

1996), cross-linked Science 273: 464-7 1; diner

Wighton et al. ( 1997). Nature Biotechnol ogy 15:

1261-5; International patent application WO 96/40772,

publ i shed Dec. 19, 1996 |inear EPO receptor

EPO- minetic Naranda et_al - (1999), Proc. Natl. Acad.

Sci. USA . 96: 7569-74; WO 99/471 5 1, published

Se &@nn@mdz df thig gyemlmmassessmﬂm PP@inehengid rcEMprY agnist activity

and Sxfu%sggr’léllg l.%%@og?%{e gg'ﬁﬁﬁg& ty1 ggcgo?c{ﬁéy,sﬁga e glt‘ﬂﬁo mds of formula I are

expécteB R, Iggsehiilss tizatapugic agﬁnts. $9Areating puimenidry disokdsirs, such as

sstpl BB ol S Pefona e Tl Ton of o

he ria¢oopdinglyi, in Giseudddis msthed agpec(s, 8Hventiomictatesio®emethod for

G tic" e-Seylers.Z. Physiol. Chem 365;
treafich pumonty fitorder, GF PRy oTSe S ering .2 ByiERp i ned of
treafindiii@ thérapaititally stfeetiverrhdiirg of @lcbiipoliBy oPfOrRRWT s invention

ssoci at e tide (e.g EPQ receptor, [L-I
also f&@éﬁ‘ﬁﬁs Rymgho ﬁfﬁﬁff@% Oliﬂﬁ@ beiguchier pulnowEp disgese onsthma, the
meth&i %rﬁ pPaSifg hgﬁﬁrﬁﬁeﬁﬁg teRpkidnh @rthérb(péﬂﬁ%ﬁﬁf Efftdife amount of a
e i S_bound by mmc

Comfs’@]stlﬁl aégora!uk%/l e&édltI@@SFJWher@fB%;amag@ pspectsg thig invention
relat%g 5x méh&&(%rgﬂﬂﬁﬁ% vk hgl"i‘fzﬁiém 1&% aﬁ%g tl?e»zlé'L?glOél 2comprlsmg

Cut hbert son
admipigigriag tap mangalia broaszlppcflla@nmmdum@mn@@t oKiarpgmground of

fomlslg]lg ?.5 %hlsQHggﬂlo%Sd%%?ﬂ%a 0'1)1?\%3’&) g?%g&%@%m g la r%lusrcgﬁﬁﬁtrgceptor and

anmat ory an ol hmune
agomiiz'sgas[éﬁadﬁeﬁrgil@aecepm ina rﬂﬁﬁm‘iﬁ he fstHod|coaiprzfipyadsiihistering to

or U “I'L- Ira-mmetic")

the Gapdh ai ogitpoé‘fl'\g f? Proc Nat|. Acad. Sci. 93:
738&hinés co%lﬁﬁﬁlﬁs of thad mv@ﬁ osséss w3 a&@ﬁ%c réédptor agonist
30517 23; Wekzorek et al 7) ; Pharﬁélrpacolg

activityjgnd mgscaripic I‘Pﬁ%%wa%%%ytwm@ch opasls are also useful as

research tools. Accordingly, in yet another of its method aspects, this invention relates to a
method of using a conipound of formula I as a research tool, the method comprising
conducting a biological assay using a compound of formuia L.

The compounds of this invention can also be used to evaluate new chemical
compounds. Accordingly, in another of its method aspects, this invention relates to a
method of evaluating a test compound in a biological assay, the method comprising:

(a) conducting a biological assay with a test compound to provide a first assay value;

(b) conducting the biological assay with a compound of formula I to provide a second
assay value; wherein step (a) is conducted either before, after or concurrently with step (b);
and (c) comparing the first assay value from step (a) with the second assay value from step
(b).

This invention also relates to processes and novel intermediates useful for preparing
compounds of formula I. Accordingly, in another of its method aspects, this invention
relates to a process of preparing a compound of formula I, tﬁe process comprising
deprotecting a compound of formula 6 (as defined herein) to provide a compound of
formula 1.
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7386. linear Facteur thym que stinulation of

| ynphocytes | nagaki-Chara et _aj. (1996), serique (FTS)
W@ 28TS21éret i c”) Cel lular I nmmunol . 171: 30- 40PCTVOSIN0TE09925

(1984), Int. J. Imunopharmacol. 6:141- 6.

i ntrapepti de CTLA4 MAb CTLA4-m netic Fukunoto et al.

(1998). disulfide Nature Biotech. 16: 267-70 bonded

exocyclic TNF- a receptor TNF-a antagoni st Takasaki et

al . (1997). Nature Biotech. 15:1266- 70; WD 98/53842,

pulyl i shed enber 3, 1998 |inear, TNF- a receptor )

TNIt'—L-" ﬂ“’%ﬁf Eéﬁwgﬁmaﬂsw% dhigdnvention gjates toja pragess of preparing a
compbiild 56RBmuldL, BaPsHBEEsd @ofadbisingh (d) réd Bl g Afconftth& B8 Mrmula 4 with

Sahuet al . (1996). J . disulfide activation; -
a compoyper R FRIMTHER Ad e presenceeiia teducingagent taipsevide s compound of
formdhh 6Kard @) d@protdetihg e corﬁﬁﬁﬂ'cﬁ‘%ﬁﬁ\ﬂggﬁbé}oﬁag L 8bRipound of

7: 9-27 | I adhesi

Sci . i néar vinculin ce on processes

formulageykere spmpoundsA, Soasid 6 ye@wdhfinet] héreiment i at i on,

( of AR as edhodgar b o SR A ot iiRho SR

prepatgsshy @qp_rgﬁeptix@g_@gﬂmpoﬂnd & fokmular & tréiereif @4BR)drégrprotecting group
L N T ——

a progeseo fptepaning\a bmbbmﬂm@ﬁm%ahggﬁggéss lsﬁlinprisiﬁé ;deprc>|tecting a
e . angi ogenesi s, -33; Internationa
Con%ﬁﬁ%fagéwﬁukﬁg%sion and application WO 97/ 35969,
met astasi s); ("UKR published Ccteober 2, 1997
antagoni st") |inear MIn2, HdnR Iinhi bition of
i nactivation of Picksley gt al | 99 3 Red
by Min2 or Oncogene 9: 25§3-9; , @nti-ltunor, H

Bot et gl . q . . it hdm &higgBni st ™)
Bi o 69: ]| 7444 56; |BottgerHet ak. (1996)g="Ogggene
13: 41-N" | To€a 2 1 anti-tunor by mimcking the
Bal | _kt 4. ( 1997). Curr. activity of p21 WAFI Biol.
7: | i near farnesyBaanti-cancer by preventing
Gb al. (1994), Cell transferase activation of

ras oncogene 77:175-178 |inear Ras effector
anti-cancer by inhibiting Modie et al. (1994), donain

bi [: Cala Lon of .the.r Tre Cenet 10:. 44-4
on ngl S%r‘fg ﬂFZo% r %&uie{z Qrg tm%?p.em(lfg%ﬁe,[ec%%ts%?rg Q’i‘?‘(??ﬂ%‘é ’7611'5‘?2( ? Cr
alkyl-(nheay!) SHmSHE RIAR Y cad ®ET isby0-(@hj dlkyi)e frevidea ceinpotnd of
ﬂxﬂﬁﬁgfs)’ Curr. domains tunor growth wth activated
iol'. 3:434-432 tyrosine kinases; treatnment Yu etal.

( 189dher Gabbdiafentithe prodésatdbstibaisdeiAGuBe- *hiprise the step of
& Ri ckl es et gl. Ptates ("SHB Pntagonlst"g (1994). ENMBO
ormyng’4 ghargmaceu 1cally acceptable salt of a comipound of formula I. In other

embodiments, this invention relates to the other processes described herein; and to the

product prepared by any of the processes described herein.
In a particular embodiment, this invention relates to a compound of formula III:
R

v
@)

o) N/\/U\N
. H
8 L
H
L g
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5604; Sparks et_aj. (1994), J. Biol. Chem. 269:
23853- 6: Sparks et al. (1996). Proc. Natl. Acad. Sci
WO 2®3/1271%610- 4; US Pat. No. 5,886, 150, issued MeTOSD87/009925
1999; US Pat. No. 5,888,763, issued March 30,
1999l inear INKA p | anti-cancer by m m cki ng Fahraeus
et al. (1996), activity of p 16; e.g., Curr. Biol.
6:84-91 inhibiting cyclin D Cdk conpl ex
("pl6-mnetic") linear Src, Lyn inhibition of Mast
cell Stauffer et al 1997 actlvatl on IIgE-reI at ed
or a5l op stgteotsgmes SxFeafs wherrin 1] dheeledish O, -CN, -CH.OH,

-CH®REHORAS LEYIOH, C(PHORT %!réme%@ww % IUaeﬁali#W&%tselected

cell "protease treatne of Lnf | anmat or nt er nat i onal
lndeaemqnéle{tfrqsn Ciis epdepR read & @rebymvbtcgéwrge@aealkylene R

sele@ﬂé@ |ﬂo§x|i] eql s L a«ﬁﬁ 1 antdrlﬂ);){ré% dbn &é&%}éém%uc % éré}ﬁ/ﬁ%:xﬁc or

pr ot eas i bitor I'Tnear HBV core antT ]
Prefpwre@?mnduwtﬂ)lsvhwhrcamp@yemar& usefiubgs n19OE)liat¢sHBELepParing

o5 08134 TG o 5, o0 e et

In apothet parﬁdlgasembmmmeanuﬁfommylacms édse sC]EBOoI In sGHewmpth27 Particular

emshH o R S Sy S PRS0 20

I | MES inveytion Ziedl relﬂieﬁmﬁt]ﬂeluse ofh oty biuitl aﬁfoa@em Bfor therapy.

er t 1995 | ec. verS|t 1: 2509-
%‘}?EIH e %Yeml%%e‘éges tcg/qlesfssw aéﬁﬁlﬂ"“g% gf fozewé%?fogébe
man‘&@ﬁ:&‘ur& olﬂa)fnc(dl&ﬂﬁént 606 trk8@nent 382 HulrhOieay didoPde@O4ridtd the use of a

reat ment for | ntemational appl i catigns

com[??)gvoqq QE B e fogl o @hes aggseipntembodipgnsiod ey

invenfibg8 @fd (q;sasggdq{eeginpel [ ular June 1, 1995; WD events,

i ncluding platelet 97/08203, published Mar ch

aggregation, thronbosis, 6, 1997; WD 98/ 10795, wound

heal i ng, BRYPTIAT ﬂﬁ) §<‘(I§R§9r RRAF :

tissue repair, W4 lgfi?gﬁg? gpgl olgg‘%%g{l S

( e.In oneppits m}apgﬂtlon QszsactSKﬂm inventicy relatessttnmyat caphpounds of

e ) [

forrx‘fw.ﬂl ng g’s :ﬂ(}% 0%98&%%803 f?m‘]ultag crg%ﬂ:nal egp} rﬁgée ch'irlérpenterf, and therefore
this ﬁm\mﬁnemdlmcmddouammuues |pmfd amcatsomrsv@eg &haﬁﬁﬁﬁers or

dias e%gclr&érég %?e)r(torleao%?erl-em ahg% Ut o] T{Her,] ﬁke un elsst <|) erwxse m%lcated

When a partlcular stereo1somer is shown or named herein, it will be understood by those

skilled in the art that minor amounts of other stereoisomers may be present in the
compositions of this invention unless otherwise indicated, provided that the utility of the
composition as a whole is not eliminated by the presence of such other isomers.

In particular, compounds of formula I contain a chiral center at the carbon atom

indicated by the symbol * in the following partial formula:

OH)(J)\
I' \N * N H
H H

OH

In a particular embodiment of this invention, the carbon atom identified by the

symbol * has the (R) configuration. In this embodiment, the compounds of formula I have

G-
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cell s and macrophages |inear somatostatin and
treatnment or prevention of European patent application
w@enriistiad i n hor none- produci ng tunors, 0 9 11 BOBUS2007/009925
publ i shed April acronegaly, giantism 28, 1999
denentia, gastric ulcer, tunor growth, inhibition of
hor none secretion, nodul ati on of sleep or neural
activity linear bacterial antibiotic; septic shock;
U S. Pat. No. 5,877,151, |ipopolysac- disorders
dul gt abl.e by iss ed Mar ¢ $ Zdﬁ% 9 charj de CAP37
(FORHEYRIRA ALkE AT bR et %ﬁfﬂlﬁ sYBhRIC" girgre enriched in a
ster&zéogﬂé}&gfonﬁ%lvirfélﬁg By éﬂrﬂﬂ"guragﬁ)n% @48 Larb88 dtdpiic! udi ng
Danmi no aci ds Ilnear clic I npot ence, WO
o7/Mhseroroyngs pEfosa We\{ﬁlisu@gvéﬁersawralebaﬂcs@pw@ g, amino groups)
and Pr-OBER!, tl@corﬂl%ﬂldk b ?&%ugf—éar{:éﬂ&ed"s tl'r:eDﬁQe ‘ZZSQ o34 various salt

publ i shed May 2, 1997 l|inear THF-gama2 Bunstein
rnfs] 981 puctBoswh arg inchded %@urmle scopreaf thiwiph éntiodo djyethermore,

RN P SN

invepiohi ¢, |inear VEGF anti - angi ogeni c¢; cancer,
Ealo/% opcilﬂgl%,]&'&)?%%lig& {E'st% t ovl}r raegzcté%m;%%\{hat re?e ?r?qjestlo a compound

hereftt, Vex3x amnilegefaraict)to @eomipouhd/Bf forfdudanTet wmpcﬂmd 6, 1ncludes
el U S A 4L AR SOt L e

indiéasteqynent treat ment of obesity U S. Pat. No.

5,86 .452FEchistatin i.nhibitio pl at.el et (198
“’é?dd 1onadiyeps use&éﬁreé Fawgsgg?qrg@ﬁa 3An aﬁ’a e He” g hde the
adpoaainl lﬂl@ﬁhl forhds s Ble3UNeckt oP U ¢ él% dikdt@ Rherdvise.
1996 GDI ggggzgggre33|on of runor i kawa sl al .

)non}@p herpin tpdame the gorppwn@@ths invention and
mteﬁﬁlédlﬁQ@ﬁBMf inRs g t?e?ﬁﬁt bl d%hv@& hglng %&Hn@fblal?ﬁl\%ﬂgble

et al roc. ‘beta-2- anti ndr ome
Autoplem, SOﬂwﬁe G@&L S@@Aewmg%lef@mlé) eTYplqaltyAP@)ﬂpounds of formula I

b ARy Caip i) SR Uil Ver BP BB O QLR acia
Cel | Receptor dlabetes WO 96/ 1 12 14, published beta

{DE 96. Antlprollferatlve antiviral WO
Re hbodifne *9d January 13, 2000.

The followmg substituents and values are intended to provide representative

examples of various aspects and embodiments of this invention. These representative
values are intended to further define and illustrate such aspects and embodiments and are
not intended to exclude other embodiments or to limit the scope of this invention. In this
regard, the representation that a particular value or substituent is preferred is not intended
in any way to exclude other values or substituents from this invention unless specifically
indicated.

In one embodiment, R! is methyl and R? is methyl.

In another embodiment, R' is ethyl and R? is ethyl.

In another embodiment, R' is methyl and R? is ethyl.

In another embodiment, R is ethyl and R? is methyl.

Thus, in one of its composition aspects, the present invention relates to compounds

of formula I selected from:

S .
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anti-ischemc, growth W 99/62539, published

hor none-1i berati ng Decenber 9, 1999. anti-angi ogent WD
wON61247A8e publ i shed Decenber 2, 1999. |inear PQEDPSWOT/E09925

agoni st; treatnent WD 99/38526, published of T

cell-associated Aug. 5, 1999. disorders (e.g.,

aut oi nmune di seases, viral infection, T cell |eukem a,

T cell lynphoma) |inear MHC class 11 treatnent of

aut oi mune US Pat. No. 5,880,103, diseases issued

March 9, 1999. |ipear androgen R 5, Rproapoptotic,

useﬁlgfreﬁy}f%vﬁf%msfgﬂé I-Bam {iﬂ@az-ﬁﬁé}%@ﬁuﬂpr@aﬁkﬁgwphenyl)-Z-
hydeckyefiylasginbRAGERY1} 155- A%y 1gHeA Y IcAbhiid ) ehSAbinéAiRin-4-yl
Y W1 egr and ?ﬁghti %i}ti on of lgzggitéo? cVI Il \7\8 9??%?22&11 ¥} ester
(copeinds¥)l Factor; Factor interaction; anticoagul ants

Aprii ] 16 ey 1 .

a nt]ji’lir)rtil%lr%%)_gﬁbgfg&%%ﬁ{ga%#{ Ill\lgQ 5{551 , gg{'} 25 537 !'fd‘r?ns su el({l%AiJ h.ydr?c’) )f?’phenyl) 2
hydygygthylqmiaaimeibyl 2. SidiethylphemyicatbamedetbylipiperidingBgh ester

' .I'nducing Peptide 7:1 165. linear C Reactive

(Coﬁﬁﬁdmt’i on and cancer Barna (1994), CancerProtein

( CRipheanyirdrdearbaminavid hd2-(43g(RAL-(3eed)ylarthinoethydroxyphenyl)-2-

hy RSB Y Bho B RG-Sy B e i eriaind-y1 et

(cormapgumitide)si ns henat opoi etic factors for Lundergan

(199 . L.hemat ocyt o [ ondi.t i Peri odont al . Res.

54 DpPHesy 2 VPBhBIE 209 -y el OBy e g Cpgrgaypbenyl)-2-
hydegpdthghinhind]ngh AN a ethi DS %eth%ﬁeﬂﬁbﬁﬁlmo@ﬁéthyi]%ijb@ﬂﬂin—#yl ester

PKC idglﬁébiti on of bone resorption Monpa (1998). Exp.
(corppoimd g3 717725 Iinear defensins (HNP-

antdrni phiaghh@dutitllly hetepthBR%hlt threbpds 1, -2, -3, -4)

Enz. 236:160-172. linear pl85 It k Llcu , C

AHNP- m neti c: anti-tunor Park (2000), Nat. erbB-2
DefBligégachnol . 18:194-198. |inear gpl 30 IL-6 antagoni st

WD 99/ 60013, published Nov. 25, 1999. linear collagen,

ot hWhendesstikingfhe gpaipayeds, YempoyiBoms methnds|and peeresses of this
invdn®bh the ‘f“@if&vl/ilngg&m tHe fcﬂl%%v?n ﬁ{eELJer'rTlgE %lﬁfe%se(gtﬁg&qse indicated,

proteins Iinear H V-1 envel ope %reat nt o

ne¥hs! togn Ealkylimnemyssumenovabant satstesed hydroedirhon group which may be
. vV [ . N 1 Linear I.L- .
tine B SRR QoS SARER g ot 5ot Ry VB E il sgotein from 110
10 ogriwintatores.eBepesentativeuatiylgirdupsincludé, by2@a80 pf ¥Wample, methyl, ethyl,

heiti Q0. 028 hl i,shed h. 2, 2000. ,| 0015
ol ISeblSEY L bt S By BTG 14 BP Y TRt Ha giheptyL -
octyiheenomydgarded aad thd Blaels" i n

When a specific number of carbon atoms is intended for a particular term used

herein, the number of carbon atoms is shown preceding the term. For example, the term
"Ci.3 alkyl" means an alkyl group having from 1 to 3 carbon atoms wherein the carbon
atoms are in any chemically-acceptable configuration.

The term “alkylene” means a divalent saturated hydrocarbon group that may be
linear or branched. Unless otherwise defined, such alkylene groups typically contain from
1 to 10 carbon atoms. Representative alkylene groups include, by way of example,
methylene, ethane-1,2-diyl (“ethylene”), propane-1,2-diyl, propane-1,3-diyl, butane-1,4-
diyl, pentane-1,5-diyl and the like.

The term “amino-protecting group” means a protecting group suitable for

preventing undesired reactions at an amino group. Representative amino-protecting groups

—8--
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devel opnent of therapeutic agents rather than being

used as therapeutic agents thensel ves. Like other
w@e@vaerTgs and peptides, they woul d be rapidly PEnosym®d7/009925

in vivo either by renal filtration, cellular clearance

mechani snms in the reticul oendothelial system or

proteol ytic degradation. (Francis (1992), Focus on

Gowh Factors 3: 4-1 1.) As aresult, the art

presently uses the identified peptides to validate

il gt 3951 Rl 25 ¥ kosopudiS Bl () Jimagionycarbony
(Cb@UBIﬂdo)‘eﬂflﬂxﬂ%bfcy@@'bdr%ﬂ @mbc)c BEyE AorhiD ﬁ%&th%n??mm) tert-

é |ophys Bi onol . Stfuc
butyl‘@)‘ﬁwﬂ!b‘lﬂ%)ﬂ 8).apd thejbog) | Dr ug Disc. Today 3:
376 tEIQIQ %b&&pb&?écltﬁig gl? S thEhs Y ZE?Biegﬁlzg gfoglg%ﬁ t¥ble for

rrarglna ysta e 1 n an aqueous st e an rgo
prevenng wadesiad roshtiensoatia qaetgrwvmn&emsmatng darboxytmretecting

grou%fé éﬁ’dtlﬁ’ché) @'ufﬁje ndt Hn‘fﬂgh% deléfelrp %%1&{ QSCI%E&I}'[] %t teist-tg.ftgl? Senzyl (Bn),

onal e conp ons 1 n

p-memqey@nznly@my §|—ﬂuorsnudmedw1 (Em;j ttiatathylmlm Mpﬂ)t jeete

v SNSRI, TR LA St BAD AT, o o

| ntThedean t‘@onlqmmdmf mhcshﬁéﬁtﬁbrt”mrh‘uﬂmpmm bhfofmaladiéfdr ffeempound

»ran based on hi ol ogi acti vi 0
of E0 R o AR O P ARt percgepopbi) et pRaaceutcally
accep;?ma Qﬂﬂ% sohegd mmsfmeegméﬁgmn@@ Mth@?ﬁi@é%ﬁllicdt&ﬁt f
a t. the hupan ul at wever . the ability o
e hd B e e BB Ries8 i, beras AnckicdPap) o

p hatheaeew thyRbxy proRetind SdupY Bleahd APrdtbotgi@bins biitaBle for
st Qr age condltlons and then be effective ﬁbr patients

PreveRting Yerlaglebls srachephataiirdendgromm Bepresrataiviediydr gy l-grotecting
grou&ig %hhdb bliear@hbt In?ulﬁfl‘?(y 5461 &%ﬁb?ﬁﬁwdlﬁg ?ﬁ@ﬂ BRSNSy Foups,

stabl e f,OI'mJ lations that aré usef era eut’l c

sucheasdrmetindsilyl IG'EMSr)eiﬁleﬂwhﬂ}é\(TESb éet%@gtbédimeﬂnsdabdéﬂ@s) and the

s SRR T BE LRI e R0 B P

llke,tﬂdmlmﬂﬁbxltgr@urpegmh@@dqeesyl (Bag,p-tiettpxiyhereyh (RMB) %-ﬂabfeaylmethyl

ol AL S BLDR, BERA el d 1 ShBL G 18R soves
e g AT T
by ré)a;ctliiﬁ {hh:i RA3ne. 1i¢n §8ike ane dyl i's i

erapeutrc pep [0019] In one aspect,
t h&@he mmn‘fllemnp gooviptl eseans hyfopdtidnal gdup lve aapgit titat can be

d1sp§§€<“) b9 dthg ?t?clﬁa:]} gpogégqr,{fartcl)rg Iﬁﬂ gaﬁbqqg{ﬁtgqex{ S;agtlok;g lsuclzhngs a
nuclsaphithe frstitution @eitiont [m' WhY Bﬁéxmw Qﬁplfeb&ﬁﬁhﬁ le@viﬁggroups

fferin ent.in e mM t o about
m"l‘i% {& FAerdRHed jrec @9 PWO&I@&WS%%T&PP%@BI}‘PW egtef groups, such
as maAate, BsPate)\bRisFlate, hbsylhte! dhid THe BBE Hhd a8 /yl@ky %rel\ﬁs, such as acetoxy,

flconcentratlon of about” 0%to about 4.59 erein
triflyogeacetoxyiand thelikegent is at a concentration of about

0. T teinpaass e dmerdie be NIhe vﬁ&é‘hftéga %F féxsto %gﬁ:les means

concentration of about 0.004%to about

the digfaster nofibatilf the awes of ﬁ@maﬂmi@ﬁﬂseem@me@ea particles with larger

dlam%Hr Wal lﬂﬁﬁ'@&ﬁntﬂﬂ&d irf‘g( %‘}?}ﬂrﬁe %’5‘ wher ei n:
IS an domai n 1 |s se ecte rom (L
2) E‘hz IE(rnB‘jmlcrqmze(dt’ opY‘in mikgonizdd forRY’ médd)partidies mlyvmh at least

abou@@g péc'e t\ﬁlgthg P{iﬁ% Jsﬁx%ge ﬁfl%?%eté%g leg ?%EQ\;LBJF{ IP(LLLL%;‘)’ ¥ otherwise

HKh%#q§L4)8 P3-(L 5)h-P4 wherein P1, P2, P3, and P4 are
each i ndependently sequences of pharnacol ogically
active peptides; L1, L2, L3794, and L5 are each
i ndependently linkers; a, b, ¢, e, f, g, and h are
each independently 0 or 1, provided that at |east one
of aand bis 1; dis 0, 1, or greater than 1; and WSP
is a mater soluble polyner the attachnment of which is

Y T | .
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noiety in F1. |0020] In another enbodi nent, the

t herapeutic pepti body conprises a structure set out in
wo-o0mtA9d | Formula I1: wherein the Fc domai n PGI/US2007/009925

attached at the C-term nus of X1, and zero, one or

nore WoP is attached to the Fc domain, optionally

through linker L1. [0021] In still another enbodi nent,

the therapeutic peptibody conprises a structure set

out in Forrmula Il Forrmula H: [F1-X21-(L 1VW5Pd

wherein the Fc domain.is attached the N-term nus of ,
3o T e 3555 LB P iy S0t 8 St o HUMRe o FRsofgmer thereof
as ud@iRérsin i6 PitbRdvdl tb ¥nd1idalYPermutit@inslof saltd) @81htek And Sfereoisomers,
anot her enhodi nent, the therapeutic pepti bady
such. g eIyl of apharpaqsrtcalbt acsaptabls sp oka sterejsqmaenafiapompound of
forthMa Iwherein the Fc domain is attached at the
N-term nus of -(L1 -Pl1 and zero, one or nore WGP is

at tEhafean{ sharmaceticalirarerptaile salampansianalibat is perieptable for
adnhliis%%%%idgt]o d parRAR 0 a@ﬂﬁﬂinﬁ'ﬁ%.g.,tsgﬁs ﬁm?%gﬁ%?%grétam%nmaﬁan

) y conprises a structure~set out
safefyp given dgsag¢ regimey. | Repreengitive iphpunatBRtichliyhaeceptablesalts
: ien terminus. ofy <l ie P - L. .
A L R R R R A R L
ethagesvdfomic, egisybediimarit hgamtigic, Eiunéeic, gliicorfofd? dhutdmic, hippuric,

i nent,..the therapeutic .peptibody..is a ., ..
oL SRR el I LR SRUROR S,
metbdrgselfienit oned, wphfinddncsufonis raphthalbad-1v$1disaifonienaphthalene-2,6-

. and/ or. P4 _ar.e i ndependent | el ected froma pepti .
disuf BpR HeBfigic, pE, RO8T Bodisre palBiimsa ghosontysugbinte, sifuric,
tartarizl, pttehiepesnbidhivemd, xiftifoicRRid, Bad @indiis, P4 have the sane
ankﬂf aci d seqH%ﬂge. I.n anot her enbodi ment, the Fc |
domel ST "BRACH dqThyades PpreRD Teanse debatiap of the specified
com@bhedl inWhich JABRr inforE Eﬁ\ctibﬁal%bhﬂfs SNAE BEMpBIRPEIe BN cted or
hg Fc domain is et out in SEQ 1D NO 1 and WSP i's PEG
blockrd fiom wadergoigs dpdesited reastiopewithiaspratesting et blackingi sypup.
Fun&for@ 8 iR iy te bR ‘%?%
uI.lan%I 25 k t In gn%t her Cge;argg%???r%’n , ?)ﬁéfco og’irbta?ocg}r%%oups’
amipe, Foups.dydsexyfl gemwspihie! srems, e8bend@pupsrandshe like. Suitable

protg%?g Oél'hgﬂst foggﬁt ﬁ]%{ignéi) ?P%‘JI?Q %gé/ Wep%%% t{) rt‘hé’sgf?f an 1£a|}§lrskill in

_ e I nven an aforementi one
the @b aposmnlified by the teactiogs WhEr W.1Grebee mid GUM. SViutsgPagening
' %95' b RS R, L stin f. gl.ygi ne, .
Gmhfssz?zietg ine ?‘d%%}?éaﬂrfﬁ?&rgs HCein ??12?}2 %}l'%g B’??&’f%?%t%ﬁ% ferences cited
thergind aspartate. In yet another enbodi nent of the

in L.ON f orpement i oned co sitjon i rovi ded cr
andBe reetineBR o CEn SRAER e Rhe heialpech of an acid s
replaved dyst ¢atignpsucheas mirhethl c@iloyjcdrraﬁ,orgaiﬁf l@alﬁm ad@tlhé fiRe. In the present
ul ose, |actose,

. | vvi nyl.pyrolidgne, carboxynethylc
invefodithg Pl pignliy omBse relmalediemB oL fpomouas oF fraoula L
i.e. ehdre dhﬁte_ﬂ inodé atnlire 'g:@u@ghé\?hﬁﬂg bédh lt&{h)&fxﬁttagﬂ}; aNRdd. Prefertatbly, the
conposi tion, i rovi erein_the stabilizing agen
salt S rinae gty oo ieblipalipheraehifeds nairenwised for sals of
interiric@iaé 66:@potiRIRNASGre HB ihR%8ed FHCIIRSRIslibE RS Epatient.
raffinose, cellobiose, gentiobiose, isonaltose,
ar dBF ATEE’ SOhYalE CBERRS ACOTPRIGE OB 3gSregain fomestd bysenaxmmpre
mold&bu¥ai 07, sofilté] i, B@ompbund8f brvH La @%‘B‘ib‘&ﬂ&ally cceptable salt
i ncl udi ng pol ysacchari des such as dextran, starcﬁ,
thergpf anghanerarynorspeleptles 9t sdusaty iSysh solvatss b typically crystalline
i [ 2o | [ i i .
solidsPine {EXRPEpE S e BoPR Ray B 10 536l oy, R G Bhracive
i nvention, an aforenentioned conposition is provided
wherein the surfactant selecfed fromthe group
consi sting of sodiun1|auryr'(hrfate, di octyl sodi um
sul fosucci nate, dioctyl sodium sul fonate,
chenodeoxychol i c acid, N auroyl sarcosi ne sodi um salt,
l'ithi um dodecyl sulfate, 1-octanesulfonic acid sodium
salt, sodium chol ate hydrate, sodi um deoxychol at e,

o o N R o -



10

15

20

25

30

af orenmenti oned conposition is provided wherein the

t herapeuti c pepti body concentration is between about
w@2@3/1emoe and 250 ng/ nl. [0028] In anot her eP@DURBRTI009925

of the invention, an aforenmentioned conposition is

provi ded wherein the pH buffering agent is 10 nmM

hi stidi ne and wherein the pHis 5.0; wherein the

bul ki ng agent is 4% w v mannitol; wherein the

stabilizing agent is 2% w v sucrose; and wherein the

surfactant is 0.004% w v poI ysor bat e- 20. _I.n anot her
solvspisdaFIHEN by WGP Ntaieim B thaneh sthanph isapsonsngl, pestis acid

and‘@ﬂ@ﬁ@é RWhen G IBFEeRES v@atéeﬂié%%téﬁ)tnnfea hid thcﬁ'a@bl e 6.
et anot her embodi nenf of the invention, an

af 0 r“theeapeaterlbystfactive propniBunensnd antarasm syffigient to effect
nea{zﬁ&{t%ﬂ?eﬂtdd @ﬁfé}éﬁ%day é%f%ﬂﬁﬁmefeﬂt&f%aﬁée& S my/nL. In

anot her enbo erapeutlc pepti body is any

onellyf te@ECrEDing 0 FBcatBEe@t] B Wed derkin Bea@nd heNXi@atigs or treatment of

+ SRR R L B SRR A R mama

(parkiCulbE§ 2, iSER) kit N@MR3, SEQ | D NO 1004, SEQ I D NO

100 SEO | D. NGO, 1Q06, SEO | ) 07,. SEO | D.NO.
) SETBING e goeteSE RGP T SR T TS 167
1 SEQ | Ropky1aGiciresbinn] 6T ANGitkBE3, SEQ | D NO. 1014, SEQ

1015, .. SE 1016, EQ I.D. NG 1017. .[ 0029 .
|1 G81 " SBe R s issar Cmtind SIBiR b, Cliinadng oF causing

af Or eNeNtelRien 6P AROSEdas Br inedUaPYdriiEonMel Sdtient;he pH
buffering agent is 10 nM hi stidine and wherein the

is @) o; wwBFesrinsthediseaskongnesifah conditiansyt g FloyaRgior a'frestmg the

wher ei N §QR1ophitk bF #leNfsA988E miedicaPeoNaticH iRl 05 Rien B8
wherein the Surfact ar?t ?s 0.0 T l\;\3//v pol §/sorbateﬂ§0

andidher dlayérdingghe smn@nwqurtbwémas@m@lwﬁé genditionin %,patlent
pr 0 I
oy gt sl R R e oA B i ary ekl hs
undawttwdd:neﬁltem olorrdhacyoskp s thecaart toswmcb\th%ambrmrer ein the
t her apeuti c pepti body concentration is 30 ng/ni.
[0030] In still another enbodi ment of the invention,
Ger@mlaﬁvnﬂmtmm’lw@dggb_conposi tion is provided wherein the
ufferin is 20 mM stldn and
¢ P IE s iR R seHeS AR el AL Al startng
matmamls kg, the/\ftﬂrowmg paeeraltratthbily amppr@gedires 6r lg%sAﬁg/ other
ose

mfo%%xlgg’g%ﬁ?gﬁg ayyla s# gL Sm@ Hé?]tl(dnlaf}(] ékl%)ln the art. Although

the §J1VEAR PtdcedR@s ﬁrﬁsmlﬂﬁd:tfdt@ fﬁ phﬁhcﬂ[@\égll_ﬂﬁldlrﬂﬁlﬁ fog lafpdeflof the present
rises g .s nce set forth in e et
m""éﬁggh%‘ros%ﬂ%ﬁ‘f ﬂ’e‘ﬁ’? W@C?W@w@%ﬂﬁ%ﬁn‘aﬁﬂsﬁérﬂr igpRet of the
prese@tRVShiidrOehni e REpred adinghies Sinfe 61"@11?&1*&?&%%&% lo€ by using other
metgﬂgstl body concentration s 100 In sti]l

ARS8 SIFEMIS Brterigls knoyento; ﬁse %Hl%@f igrtheamt fondplso be

app{;éém?&ﬁhta{ Qﬁeﬂest Eﬁvdr%gfe%& bhbdesd &ﬁuﬁ’t‘i’brﬁ‘{ﬁ £ efdaB8oR @8 P eratures,
hi stidine and wheréin the pH i .0; wherein

tlmQSh moé@ratmﬁ §f ergetants; §012615%mps;surmnerm) @re glem@ atbsrpspeess conditions
cantan;% b} 13k hhl%h@&th@ﬂﬁgé stafed3- V@f{ig%f{uﬁuﬁf R8&ion bnaftfind %111 typically
i ment, the aforenentione osition 1s provid
varmﬂqmdmgmx HHIOYB reastion PERANAers eu@eas the redstants, Falyents :and
t o) :

quadte ok S S BEP FPe  cd)Ra I ERbiitle sl reaction
contli’wnapaug trwtpwpmtlmagtlmmemurail on is 30 ng/nL.

[ 00

n on Stk BR 8, O b BB LB e slfed i Pkt Moy Fifionat protecting
grousmag be neqessgy o Hmtedcto rorent bertagn Guptional rsipsiomfundergoing

a) 10 mM histidine, pH 4.7, 4% mannitol and 2%

sucrose, with and without 0-8&2% pol ysorbate-20; b) 10

nmM hi stidine, pH5, 4% mannitol and 2% sucrose, wth

and wi t hout 0.004% pol ysorbate-20; c) 10 nmM gl ut anat e,

pH 4.5, 4% mannitol and 2% sucrose with and w t hout

O 004% poI ysor bat e- 20 d) 10 m\/l sucm nate pH 4. 5 4%

o o ~NrN AN 7 o, ~ N
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for making a | yophilized therapeutic peptibody
conprising the steps of: a) preparing a solution of a

whedo7ar719@ bul ki ng agent, a stabilizing agent, PEnuSm07/009925

optionally surfactant; wherein the buffer is conprised
of a pH buffering agent in a range of about 5 nMto
about 20 mM and wherein the pHis in a range of about
3.0 to about 8.0; wherein the bulking agent is at a
concentration of about 2.5%to about 4% w v; wherein
the stabjlizing agent is . at_ a concentration of about

undesirpehreastionst h& shatps,of dtdiadleProfreting ereun fone PrEicyiar functional
grmﬁﬁMéll hbiRB1edonaME alld BO%¥ns Q'oﬁpt%%gcngn Qg Qi%r%tecﬁaﬁl of such

ophi lizing the therapeutic peptibody; wherein t

ﬁm(ttg?eﬂ aups &epyept sy indberprt sateeting sr@epwtéles@tanélmseulﬂustrated
| Fc d X1
in erl dhrcs doSRET xdin A el Ui n T 00 P

- ( U8)one epbodimentethe gomipd@ndssoffetreeinddrd synhesizell 2vilRistrated in

Sch@é%%)C'Pl'(L 3)rP 2-(L4)g-P3, and -(L2)e-P -(L 3)

“(L4)g -P3-(L5)h-P4 mherein Pl, P2, P3, and P4 are
each i ndependentl|y sequenchenfe Iohar macol ogical |y
active peptides; L1, L2, L3, L4 and L5 are eacﬁ
i ndependently linkers; a, b, c e, f,

i ndependg y 0Qor pyrovi ded thaf a
and b is d i8_0 1 or g#eater han
wat er sol §bl eNpol9mer’ the atta

ef f ect ed

at._any reactive noiety in P [&
anot her d| megt, the aforementipned nethod is
provi dedXwtrer ei n"t hee therapeutic peptibody conprises

a structure set out in Fqrmula 11 Forf | aOFR™ [ X' -F
1J- (L 1X-WSPd wherein the Fc donaln g Iacheg at the
C-termnus of X1, and zero, one o PO &

attached tq XﬂNJA%%N rough |inker
L1. [0035] 3 dlnent H he laf or ement i oned
nmet hod is pre wherekn t he therap@utlc pept i body
conprises a xtru%ture set out in Fornmula Il Fornula

H: [F 1- X2 1)c-WSP d wherein the Fc domain is
attached a > N-t&rnminys of X2, and zero, one or
more WGP is attached to {he Fc domain optlonally
t hrough linker L1. [0036]] I n anot her

af orenenti oned nmethod is provid d
t herapeutic pepti body conprlses a S ure set out in

I ag V. v

the Fc dong ' tta hed ] at the t e¢'m nus of - (L")
C- P and zerp, e @r re WP i s attached to the Fc
domai n, optike y t hrough Iinker L1. [8Q3AHIn

anot her e nment, 4 he forenentlone{ hodQi s

provi ded er€in the the apeuty gpe BOC rlses a
structure set out in Forfula V For Ia V: [HF1- (LV P1
LV P2H V WBPd wherein the¢ Fc domai n "8’ a8tached at the
N-termnus of -iJ-P -L 2{ 2 and zero, one or nDre WEP
is attached to the Fc donhain, ' -
linker L1. | 0038] In another
af orenment i oned nethod |§)pro

t herageutic pept DTer . H
e od| the P11 P P3 and/or FP4 are
i ndeps ted fron1afbept|de set out in any

one qf Tgbles 4 throug:bE . In another enbodi nent, the

52

P1, P3 and/or P4 have the same ami no acid
sed In anot her e dinment, the Fc domain is set
out

h SEQ | D NO n%o g[)&dagggglhrﬁ[alenbodl nment, WGP is

PEG. | n another e I ment e Fc domain is set out
in SEQIDNO1 and WP i s PEX3—~1n anot her enbodi nent,
PEG has a nol ecul ar wei ght of between about 2 kDa and
100 kDa or
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bet ween about 6 kDa and 25 kDa. |In another enbodi nent,
the af orenenti oned nethod is provi ded wherein the
W@ ewpasildé on conprises at | east 50% 75% 85% PODU$2007/009925
95% PEGy| at ed t herapeutic peptibody. [0039] In another
enbodi nent, the aforenentioned nethod is provided
wherein the pH buffering agent is selected fromthe
group consisting of glycine, histidine, glutamte,
succi nate, phosphate, acetate, and aspartate. In
anot her. odi.nent , .the aforenentiaon
o CUPEES B PR PBF R B g ae eB Bt FieSRicetre
mdgfeauamyomsms@ﬂ Jlagkylf oIt A" af j¥iicago foie 09§ aikylene.
)é%x géowrg %eu g%/ 1pyrol i done, carboxynet hyl cel | uI ose
® hepte L ¢pmnaimsbh cambe 1epriedavitn alppus AdiSrieabout 1.05
Ef'@cﬁﬂ%l@r&% of b B@ﬁlﬁi Qf@ﬁfo'vﬂfé%niﬁ'ﬂuﬁﬁ‘é '”ﬁql?l\/ﬂ lhaqa?%actmn is

wherein the stabilizing agent selectéd fromt rou
typicalhs sandugted ot aderpperabire ranging fem, abouht 86 &0 abuit (76 §6; typrcally

aboli246 Ch atibut 495€, fok aﬁémftfr%eaboﬁm R@ﬁ@ € u{lﬂﬂ% LORLOS &

i somal t ose, arab i nose ucosam ne

subﬁam#ﬁl}y(ﬁomlggpbﬁe@prallgl 91@3 reacticry gmondw:tbﬂn a suitable diluent, such as
eGP TR o o LRSS Bl
qumﬂrmdemn ofthe rédmtivhythe pyodict isdgpieally dollaﬂédassingmhvennonal

raR odi u ride t her
prodiiell Althfes et Ml AE o Shvomostertit ] Bedie
Altexhgnely) théreeastiorn mittard caedinmigednipoam Qliﬁn%(wéd directly in the next
ste Otnq?l' Stlié]% of sodium |l auryl sulfate, dioctyl sodium
P Hat e, dioctyl sodium sul fonate,

c h mﬂﬁ@&mm théIn ﬁéﬁbtéd wWitH aqueaué 8618 €6 By 1R dhd!MeetA group and
E%ng odec u f ct anesul foni ¢ aci d sodi um
proyig pldé Ak KRy DL S ambeSBRlRG I fies reaction
inclgding osieRuy o @Jcaxﬁplacwhxéé}ﬂbﬂéfh&al $ul ARRNZR, 8 ul fonic acid,

hl ori de.or _benzet honi um chl ori de, cetyl pyr| di ni um

p-todyangyl lﬁ%ﬁﬁ%ﬁ%ﬂ%ﬂ@e neheaisegiysis irprsting iatypinallyeonducted at a

S o BP0 S o o 5
for ghoy b g Rbops 6o et wntil e seastjen insubstentialtr cyenietee Generally, this

reac@i@ﬁﬁ@éorﬁhl:te&gn a%gléabﬁg gﬂﬂ%gGQlcg%lg%q GhRlolRAAS %gcgpariéfeﬂgel

pol ysor bat e soy 1¢eci
dichiwpmetiphpiethaanti apapGitriknd dselikat Upoaconhpmlba fof thieertehgtion, the

h I |
o 58P0 0L DA OB 03, B 23Bk o,
recryfieliieation, obrontrtogrpphy and thepikebody concentration is

anc R R e eah PR DR alioick At eedhivatents of

comppmwd @ﬂdthdme@nne ohe rqﬂdcblgfa;ﬁem lbgafﬁ@&\?ﬁmp&uﬂcﬂg.h%y suitable
is erein the ,
red i el RaRE P TS eRPE U a1 Restraton, a meta

hydﬁdeamagcbrit; Aghag eadlutISb&%ydﬁ/de$ BEdifEEriadigx YRGB Ride N dium
ct aﬁ ‘f 04% w'y pol ysorbate-20. 1n anot her
°Y“@J?BH> fefie and fhe o PRietiBghans Bl gatelysprsyeh aveplladium on
carbbheindithe Rte. COURRITE&HVA aB8AMBNICRaS®In {SQ%IBa“}nCO-EﬁQLt%d Gta
I n anot her enpbodj nent, the aforenentioned net

teMRARA FRREIRR AN ADPHe20HEr tasbars 30 Koty pisallty about 0.°C to about 5 °C,
for BBRCERY dt¥ut 6Molfs & untiTMd Heacti 0 %Lbétﬁht?ﬂ%ﬁ 45 ng]etgI Generally, this

enbodi nent, an aforenenti oned nethod
reac%‘élfséioﬁdt‘?féd BHe BUifable diteens gede praticlvevithiuch isidivhlcapethane and
u
metiRel, Bt U kS S e RO O P RGiR W B RR iy otasea
sucrose; and wherein the surfactant is 0.01% w v
pol ysor bate-20. In another eppodi nent, the
af orenenti oned nethod is provi’ded wherein Pl conprises
a sequence set forth in Table 32. In another
enbodi ment, the aforenentioned nethod is provided
wherei n the therapeutic peptibody concentration is 30
ng/ mL. [0043] In another enbodi nent, an aforerrentl oned

a _.LL_... oy
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the therapeutic peptibody concentration is 30 ny/niL.
[ 0045] In another enbodi nent of the invention, an
w@t@reermnd i oned nethod i s provided wherei n t hePCT/US2007/009925
conposition is selected fromthe group consisting of:
a) 10 mM histidine, pH 4.7, 4% mannitol and 2%
sucrose, with and w thout 0.004% pol ysorbate-20; b) 10
nmM hi stidine, pH5, 4% mannitol and 2% sucrose, wth
and w t hout O. 004@6polysorbate 20; c¢) 10 nmM gl ut anat e,
. pH 4.5, .4% nman and 2% sucrose with. and w thout
usinfy doBySiiae BBP RS s3 tgrrb rere i izadon shropo gy and
the lilsini t ol and 2@6sucrose 0. 004% pol ysor bat e-20; e) 10
mM gl ut amat e, EH 5, 9% sucrose, 0.004%
pol @%‘B Bdher ;ePI@teﬁWé‘P proyAds %"OTBPP‘H’GSOf faypula I The
partiBali} cofdlitioRYa$dab Ql%grotéc%:%?f)% &5hi |de§$rﬁf &htheq:r&gétﬂ‘lg group
pol ysor bat e- 20; amat€, pH
empleyd; thor exmleuwge% isr @b'zlmreq:tmrm éLez,oa cqmnloum)i ofGormula
Ga Mg B Bl e g oA e PO SR i
dlpf@ﬂmk’@fﬁbﬂsihdnéldtenfeblndmeﬂwlq@l‘yd}\tmdéﬂltwmrﬂlenyﬁiﬂybmmhe fiks, this
dep%ﬁ%%%%é?@%ﬁgﬁ? Réfgahg cRHdJ g)z,egrgtact%d' olrrl? qi’t 8 (;la with a source of
fluopdevord eloh agreetiailar ¢rthieodiment pindmcqarﬁﬂud:miéyon is triethylamine

OB O g S o LA e S A B

ﬂuoadb,cp:btmsnnn flaoridd withrtSnirbenes) hydidped fludride PAridiesk hydroﬂuoride

f,urt-her.co 19r to | hilization, the ep o
and Q¥ S T PR S reloply on i Gl Puprbferge st fom about 0 °C
to alhrﬁit\ﬁﬁé’ﬁl alpidil ly hbBul TP @RPaEouB 28 °C Clor RbSRAI4 t8%b8ut 72 hours or until

sol uti on ﬁontalnrn he t herapeutic peptibody;

d)
the ygaetion is sUbstantally sopplets o Cenrafly othissieaghiqncis Sphdustichia a suitable
dlluélﬁl $iichQR ddhisrbehah®dind fk 1A TUbnAddbndR Qﬁrﬁpéf Ak ?ea%ﬁQH Nhe product
surfactant; and f) |yophilizi e mxture from
is tygt%ﬁy(‘%latet B@MP%YP“&HB@M@PC@WW%@ exfraetion, recrystallization,
chnﬁﬁg% hangd it hod is provided wherein a nmethod for

reparing a reconstltuted t herapeutic pepti body
rf%é@mqndrl is §npwovn desart onean ks prgpared fone pemofercially available

i 7.l t|c o b
kR 68 USSR 5 AR, o
Appilh@trcaplélthhcetlweﬂm U@r;zooérmagm An. angi(l()zmaltol et aand‘hbm r Pharm.

Bull® %?%alcr%§:112ggl ﬂds&p glé erae R q,r I ng Pge\,/ e Ho%rbqijp F%P%gregared as

ﬂhwﬁak@unéthacﬁEr havi ng an aforenentioned | yophilized

t herapeutic peptibody conposition, and a second
cont ai ner having a physigggégg%i$y accept abl e sol vent
for the Iyophilized conposutlon DETAI LED DESCR| PTI ON
HE INVENTION Def i t-dn ternqo[nigi::gh% term
"ca sing,"” with respe t ot peptfi de conmppund,

9 ? y i nchgd b bt am no
aC|ds on e her _or béth of the anﬂmo or carbox
t er g of theglven sequence course, these
sigﬁificantly
the conpound. Wth

respect to a conposition of the instant i nvention, the

t eAsh6RARA Sehdie MBS T'%]lhl'iﬁso@ { OB ABYied ngtected 4-

addi ti onal compong nts ese ad component's
hydrgxyniperidipe sswb?refl’ dape alyllnmp@rwceme amltmsqoheas &eniylj toyprovide

ighi r

carbétﬁa{etlﬁteﬁﬁémgt% 9. I Pls rdBlof]s ¢ gpﬁahi ?ﬁ?r.ﬁsg&f dAtbact?%rgexra%Irg r&nging

to a nolecule conpr|3|n

fromphout 20 yC o aftqttﬂ i1PBEE) thqallwtaheut I muAbost 80180, fas albout 6 to
Fc domain of an anti body, Aée t he peptide noiety
specifically binds to a destHed target. The peptide(s)
may be fused to either an Fc region or inserted into
an Fc-Loop, a nodified Fc nol ecul e. Fc-Loops are
described in U S. Patent Application Publication No.
U82006/O 140934 |ncorporated here|n by reference |n
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[0052] The term "native Fc" refers to nolecule or
sequence conprising the sequence of a
woenwartivgen- bi ndi ng fragnent resulting from dPQEES100T1009925
of whol e anti body, whether in nononelic or nmultineric
form Typically, a native Fc conprises a CH2 and CH3
domai n. The original inmunogl obulin source of the
native Fc is in one aspect of human origin and may be
any of the immunoglobulins. A native Fc is a nononelic
0 eptide that may be ||inked into dineri
ab°ﬁﬂ#‘%’ ﬁ?‘ﬂ-gﬁ PE“‘F‘b‘rtﬁ%f %/%{Faﬁ“bﬂfm%%lbb%q%k:@n If fieSéred this reaction can
be cBh8wtéd Hea DAREE dinRan %eaaésedlkhﬁ%&ﬁ%
conbi nation of bolt h. "The number of i %%ée?(ﬂ%%cﬁtd tPe like.
Altedv%tmebr, dlis peastien san he eondvstrgnalthe alsehemof s diddentatipor completion
of thCreHR G W ae&%@ 9 %U&H
BN M Bl 10 SR SRy, s

CX'CI'P‘@}(S@,, rchmalhz@mn Clb@@ﬂﬁ)gfalm}ea@@mﬂ(e a%ﬂtea'lamafbly\/ﬁleEeactlon
Bt lte cxfie et e

Acille mglp-plotecﬂ:@gm@p, Hhés then mﬁm@ddl ﬁ'ﬁnE@mp@&ndl 9eding

con BB S o ek Lo SRR e P it v,

compourd fohebe Idepmtec&elmsﬁtg:leydrbgén drSani@Bhiue fbrina®)irfthe presence of
ses a binding site for the

o coll ) oh s o Bl Represh FOIRIAIRYS L ion By WS of

illus®raticH. E‘;&naﬂm&bbm 64186n,4hl1eeRhEAREOXHBDA) cattitih M tHO1iRL 4T Ris
aﬁscrlbe éﬂ? Fc variants, as well as interaction
reacipR i BRI ¥u°9 SEBPeratig Tangng EpEpIbouk e0r {0 aba 50 °C,

typlﬁillyr Aotf #0E; fol BbARS t82BEEL24 hdifs Bﬁﬁﬁ@ill thE retRtib s salbstantlally

nprises a ol ecul e or sequence t unan
compleisin Genggal hl}hﬁﬁe%&lpnveccn@uﬂeﬁl inacuiahle dslperm suca as methanol,

e’chaﬂé‘lt i96BrdpanSCIAA the GRe.S Uﬁ)@? c ietﬁﬁyofl?l‘b? ﬁgg@é’ i£d &%8@1%'5‘ fis
they provide structural fea res or ar

typicathyiigelatpdiuging opnuentisnal E‘IS]’Q¢¢IE‘GS fsoeh adﬁeitfaqaom,rrecrystalhzatlon

chrofRk&& g}!t, angthgw(epr esent invention. Thus, the term"Fc
varian nprises a nol ecul e or sequence that | acks

on élompqmde Oflﬁmnu@ Iaresluiow mrthe egiod uas bé pedparkiffeah or

comﬁ{egcag‘% ?Jliabﬁtﬁlet s@ar@v\l/?i% I;]nate ﬁr&% Ps18g?qmotv§)préce)dures. By way
of illystratiori, camphetds afforneila 2 a:mdfe mmas 84 sHovwintSdheheaired
host cell, (4) glycosylation, (5) interaction with

conpl enent, (6) binding to an Fc receptor other than a
sal vage receptor, or (7) $dHenkomly- dependent cellul ar
cytotoxicity (ADCC). Fc variants are described,in

'%er detail hereinaft&?®. [0054] The term?” B
i n'x'enconpasses nati 23
equences as defin
N tive Fes, the t .
nol ec Lfs in nond%éTPb off multineric fornn et hgp
di geésted from whol e affti ROdyllbr produced By ofther™=
nmeans. I n one enbodi nent, for exanple, the Fc region

can be: RzDK'Ej-.lTﬁEPCP ’
Ve EY%\%KALPAPI E
QVSL TCLVKGFYPSBI A x?/\ESNGQP

OCMVFSCSVIVHEAL HNT—?(TQ(SLSLS
PG K (SEQ ID NO 1). JO055] Additional Fc sequences are
known in the art and are contenplated for use in the
i nvention. For exanple, Fc Igd (GenBank Accession No.
PA 857), Fc Ig& (GenBank Accession No. PO 859), Fc
| g&3 (GenBank Accession No--1P@8 860), Fc |g& (GenBank
Accession No. PO 861), Fc IgAl (GenBank Accession No.
POL876), Fc 1gA2 (CGenBank Accession No. PA 877), Fc
| gD (GenBank Accession No. PA 880), Fc |IgM (GenBank
Acce33|on hb P01871) and Fc IgE (GEnBank Accessi on

 ~J o o — o o
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compound is cross-linked or has a cross-linking site;
for exanple, the conmpound has a cysteinyl residue and
W hawg/1tapers cross-1inked dinmers in culture or PEI/US2007/009925
(3) one or nore peptidyl linkage is replaced by a
non- peptidyl linkage; (4) the NNterminus is replaced
by - NRR 1, NRC(OR, -NRC(OOCR, -NRS(O 2R
-NHC(O NHR, a succini m de group, or substituted or
unsubsti tuted benzyl oxycarbonyl -NH, wherein R and Ri
and tﬂg rin ubstltuents are as defined herelnafteg

(5% Wﬁ@r an pRifing cemppynd of toymplack0, winr¥ ' 1s bromo or
iodoMefifst ﬁro%cte(fﬁ tBE SmbhPEBup fo gwwcﬁﬁﬁmﬁﬁﬁnuﬁ rﬁ where p
(6).conpounds in which individual amno acid noletie
is anhprginpyRPiscHAL EFUPAR R T isdtydepgenygran a@g@ﬂtpgof@amgreum Any
suitd2e enidtpMdching Gk S Bdy Bk ?u 3 ﬁé}{@s RnzyE rél'%@l‘ﬁhxybenzyl

resi dues. Derivatives are er desc
triflperpagaifand ihe Jikg5B9r sxampde g dwamlndtolﬁéommﬂml_ sepbeé tetted with

abm%_t?’ &2. réoxteilﬂgigl‘ %@#J‘J%Ent?;;?”%fei%ly %BOL%’Z?Og ’tt}%l?ougg:(? legil'ag }Zg}:}l%alents, of

a beggyl lpfde, 2uch 28ber29] cld0ridg brodie &3pdidé, toHiford GompFundBBL where
qglg‘lgf’% élo ! l:g) 1bgl§'z?3fl égisgég'dtlgéslé ggoelséaélg cogéuctgé at %?mpga&g{ure ranging

fron8hou 6 °Cas ab6e. 506*9:’, tificalRiabotie 30 78, fof4boftl8 tZ@.met724 hours or

i 79.. 80 1 83 4. 85, 87, 88, 89,
unif d3riof% shanfany Sl Eaterd, e ion iy iondpiad ne
suitabde diudni, rdueld abmenmbl @ehanel) doprdinbl AlRPtheYikeC q*ybieauy, this
reac]Sonta n random.and/ or flexi hle conformations, such

AR oty gmdueted in the pyesance of p grikable Bbﬁeeswrﬁsmmwah%arbonate

sodlﬁmfdar&ﬁxatdwﬁiethé &8s UpdnicBmip®dtd@lof the reaction, compound 11 is typically
peptides, typically via secondary and™

) r ot ei ns/
isoldied ising wrgwepﬁew Peecedirpespatichias GkERCtam G yasallization,
hra@ﬁﬁﬁgﬁﬁfﬁkﬁﬁ es of peptides are contenpl ated
e e R abolt . 3. 90, 3.80, 3.70. 360,
3- Bgpresemativecanpomdy of fangda 16 1180 cas ba employed:in 1gs ﬁa&ptwn
) 3 0
include: ﬁg)-dnill }104 1%&anﬁ§1 %%(ﬁgﬁlgig-lég adléh?% 9 et n%o%f%@

acids in en t
mEthMi@lb@qatSrﬁbxl “4riqth- h@n%hyiamﬂmen@brmmezwadmemﬂanﬁﬁe, cBBromo 2,5-
0) CIdS
dlet}@amﬁ % r‘lf}%grepg)t% tzh 1- 5-me§1 éamB- - ggm?thglamlme and the
like. n&uﬁmnmmds aretdmnhaexelam,y mﬂhblaﬁfoe akﬁmmé BnESHRRRLIGOup

ha e, di spl a [ ner a
Limit 'J‘ﬁp i) a%"glgby‘gvh%@g Aaps b ﬁy‘? "J&?ﬂ@ ég{fﬁyr%ﬁ-ﬁ ity ﬁvaiazr?%eaﬂmg
matemlsgmeeageatk mmggomeﬁﬁaﬁm pesdedi¥a t echni ques.
|des | D an ei.ther purified or in
Bhlibetng L it EnGonBeisd vilogsns L AngPeaelay cauivalents of an
alkyplhmmm regesabhoh aeoﬁemtyﬂtthansai JeSt-aityniﬁﬁiuﬁp P e3Hhfhe Of
i nventi,on e alao contenpl a

°°“"-SBH%P% Pd%mc %t%ﬁ%hgsalpftea eméan@ar@r Lighjur o This reaction
is typibatly eor@iukiea\wha @mpahike SngHRVES8AbbEt B9 °C 1o abouﬁ °C, typically
b ghg)%gceutlcall accept abl e. "Sone specific exanpl es
aboy detahout D251t gbewdchauiios 1ol thegprgtionds substaskially complete.
GendI0, A8 r&ickid g @%Jﬁﬁ@ﬁq L Qi d H%

ta?*rate lI yéo | at e; oxa e i % %lﬁr]ha%#éﬁt@ﬁeﬁnylene
tetrahydspipsan snstthe dikeysed to ref er to pepti de sequences

r Y6 foshRinkYihin] S S34 &4

oo gt tihtinl BORT ARTIREE B Sactel 55 B Hpoter oxcess
of N Apdimatiad formamids tcapmatds»mtﬂppuod dar Gengraiiyl ehimit e to about 4 molar

iV hdye,;nQt appeari.n
et aqeg{tég%g{\tbl}ibn Pgl% Ee ncd% ar a? v (L;t% Curs ?thcprpﬁo?'%f‘:‘%ﬂyecondmted ata
temppesagirp rangingréehoatwut 670 Girdtiouy D (G, typmallglabemq-ae NCas about 0 °C,

i ncl ude phage display, E. coli display, ribosone

di spl ay, yeast-based screenﬂﬁg} RNA- pepti de screening,

chem cal screening, rational design, protein

structural anal ysis, and the like. |0062] The term

"pharnmacol ogi cal Iy active" neans that a substance so
descrlbed |s detern1ned to have act|V|ty that affects

L 1

o .
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different peptides than actually disclosed therein by

follow ng the disclosed procedures with different
w@epviead i brari es. [0064] As anot her exanpl e, P€TIES108T/609925

"TPO-m netic peptide" or "TMP" refers to peptides that

can be identified or derived as described in Cwirla et

al . (1997), Science 276: 1696-9 , U S. Pat. Nos.

5,869,451 and 5, 932,946 and any other reference in

Table 2 identified as having TPO m netic subj ect

tter, as we as Inter ational  application WO

for opbil 10 b3 AHESORBYIANS st6BoR FonDymAHbF B tecHBY
compBtRhITER: rehADRSE c@&ﬁ@l‘iﬁh I@Isytyﬁi&'a lir idoltbdGsifE Eonventlonal

appreci ate that eac Thesé references enabl es one
Procteﬂu‘é?é’l Rieh ag prirastion: reppstalliratiophehromatasmanby atddhe bked

th | t

i T s B e pirofin 12 50 B3 PSR ot ronctine
comppund £2 wiithanedrehel et diol je pro nfesence béas atid catajyst. Any suitable

alcoﬂgﬁc&ﬂodélﬁltscs&gfétus%@ﬂ} %Ss fg&%];%ogdeé% %gé ?e%ﬂatwe @jcohols and diols

inchgleamethass);, etbaaolln-brepanaly thpflerteheycalf poppleas glycoII'abi the Zike.
e T TR M T L —

abowactio abbuthaméarreqﬁmamnms enabl es one to sel ect

di fferent. pe t.han actu di sclosed_there by .
F or PGB FEy bRty BF beedhim s iRt g Prodiiaiormdtion of the
acetgle [Repdesehtahﬁla atidatal ROG0LuEBELY Raiof @I&zﬁﬂle!’%—ﬁ@hé&sulforgc acid,

e’ tid t hat b denti f
ben SR B R A s DD IO AREPEURSt o et al . (1098)
NatTheeeddtiohes Brpickfly cdAduct@t at@afRePruRiHh AL Yrosk hbdut 50 °C to

rt appreC|ate t hat each of these references

abo‘éﬂ§8| Estpi@lly abawh @ATC t9i ghout 89 fC lopabeied 2tth ahowtc4bxury or until
the 1h&fInas @ﬁlbsttﬁﬁfaﬁ& Qo&?ﬁlé‘té’ | d‘xéﬁ@reﬂg' gﬁl? lréygﬁ&h %S&%drrétgg ﬂ a suitable

procedures with erent peptr raries
dﬂuemesqch rftolugns; sylene aed thedilied éPypmallyL fiiei thadtion ipeprdued in 2
anh& %
m highbfofs m'?eﬁ\%tﬁ?ptl of:ecpio I t | V’i u%ﬂ%? F?Xeotroplc distillation

interferes ogl ca
or by thegise of arplerdarsievest Upnn eps@qtmroﬂthsrdacmm gbmplound 13 is

I3 known ant.agoni,st..or inhib
typiaft ifd1bia SOTRAORNLRIch ot BRI, ARPEOR ki, rpibealizffon
chrom‘EN%rwit)agrdrﬂls tikpe {Aﬂﬂedﬁ‘tlvebm:lfa mmlqmepbdude&ohhe‘xiim@ admpound 13

aor_derived.as described in Takasaki et
can fu&%fg%ﬁﬁyl ermégﬁq%P s syREesiSo66.70 or any of the
r ePdiee hiar@sation of s &-ethl) thhe ahiiho gﬁu@&)ﬂ%)ﬂpﬁﬁnd 13 is deprotected using
Stancil’N(li: ant agoni stl&sub{o&c? matter. ose of ordi nagy 3b
Sk FreePi=PRe capitappicdormceninenpd ddc fop pxamils dP” are
benzybfmupsncemponal 18 sanbe dEpro‘é@'téi‘Dﬁsnﬁ’g hiabeat axmezpt:atgﬁr& such as a

th di scl psed by. fol | t he
palag\GR REbT RGeS St it FiBideriey Pyt ausmple: ellagism on

carbdrl) aAhditeh}d6%T8e oh leatboANAROBEI1Ke, I%mreaétkod i It ATR} ddnducted
4 tide" refergjto pep tlges that inhib or
atatg far“éfﬁlﬁf‘%ﬁlég o fhavt &f Grto aheut 50.°C, rtlan@qi}ymbowﬁ PC ko about

30 °(|,‘ l—fo} abRRk ARb Abo@CI Mkt Pkt SHe teachisR d;uBEtQ]%élgnco%plgte

npl ex anong IL-1, IL-1 receptor,
Gene&é%‘é dhisp ?G&PBtI%FWd“PEdIm amtﬁgldn |dslue1¢tr such-ds maethm,t dthanol,

etharRERH A §SetBleMixhied drid the ke If&%ﬁec% letlo rofl tiie acgC epcomdoound 14

accessory protein and obstru ion &
is tynipallyt igplated usingeonyentimnab ptasedires,vack asrpktmctloﬁxmnn}saﬂlyzatlon
c r IL-lra-mnetic peptides can be
luo*é%*ﬁﬁﬁﬁq%HQHé S?lved as described in U S Pat. Nos.
5, 608, 035; 5, 786,331, 5,880,096; or any of the
references in Table 2 identified as having
IL-lra-mnetic or IL-1 antagdm stic subject natter.
Those of ordinary skill in the art appreciate that
each of these references enables one to sel ect
di fferent peptides than actually disclosed therein by
follomnng the dlsclosed procedures mnth dlfferent

F A/ ——t . =" . s e
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assays such as, for exanple the pMARE C2Cl12 cell - based

myostatin activity assay or by in vivo aninmal testing
w@sgoodaestré bed in U S. patent application PubliPet/Us00Mw9925

US20040181033A1 and PCT application publication No.

WO2004/ 058988. Exenpl ary myostatin inhibitor peptides

are set out in Tables 21-24. [0072] The term

"integrin/adhesi on antagonist" refers to peptides that

inhibit or downregulate the activity of integrins,

sel ctins, ceII adhe3|€n nol ecul.es, inte

i B el B neac oy Lalide dgwBpisc is chloro, bromo

or 1dl‘la>|, ﬁﬁfﬂr@x doRgRInARS . THf%fHﬁBﬂuﬂ{ 1 thpicgy o rdRash Q@em erature ranging
ﬁnna% onldés conprise lamnin, echistatin, the

ihabewt 2d SCotypisglly Pb@‘?tﬂ *Grpeahoui ﬁ1°Cb&§@ 011t 0 5 to about
6 houSe Wit Ak feBbtidi fs%ﬁbstﬁﬁfaﬁ?%oﬁ&l@te c b}eﬂgllaﬁg ?@t{% is conducted

determ ned by the assays of Exanples 4 an
in a gyitabgdijuent,siick s dichinspmithaneeed forliteeth by m@bm:eecvﬁ:aesmtable

s B 5 0L BT S SR, QLA 0 012

molygqyiyabgey af @n@cm/maas arid abcatt rldotabmfd Imoldrieghivaleat of the

basEh BN MR BRI b LoFTE R S pl séatfinh oot is ypicalty

isolatedbusing gomﬁnhoﬁ@lqjmusedamnst&h as legfra¢tior, GectyRaltikattte, t hat
hi bits nerve growth factor (NGF)
chro?ria{?éj% ‘{’19 %?{j%ll g 51 i ng. Exenplary peptides of this type
ar élcmﬂioundt of forfai & aknoWalifGhe Fhorical B plePated from

pdul atin n" referg to an am no |d sequence '
com er la@Y ﬁ&%laggen%ﬂ‘émg REaLterluﬁ%I ts uslng Waﬂrgfﬁ dures. By way
ofllmst'ramidn , ROMPO LA SRl al PR pzrelslars,@ dySEASin SRR 1Ay
TALL-1 nodul ati ng domains can be identified or derived
by phage di splay or other nethods nentioned herein.
Exenpl ary peptides of thigHohRenare set out in Tables
30 and 31. [0076] The term™ TACL-1 antagonist" refers
to a nolecule that binds to the TALL-1 and increasgs
or decreases_gQpe_op’nore assay paraneters off o
gth
Fry

bysuch aﬁsayy as described in subseldti on
entitledOWiol ogical activity of AGP-3" Tn the
Materials & Met hesls section of the patent application
entitled, "TNF-RELATED PROTEI NS', 00/47740,
publ i shed August 17, 2000. G eot erm " Ang

2- antagonrsf—peptlde ref ] otLﬂgs that—ean &

i dentified or derivlaf (Vi Angﬁz abt agoni stic
characteristics. Exenplary grptides of this type are
set out in Tables 32-38 . [0Qg8 1The term "WsP" refers
to a water sol uble pol yner ch prevents a peptide,
protein or other compound to which it is attached from

pr ae umusttmem SoReMR T HSANSLRIR\IFTTORAER *s,caﬁ%fbréﬁaedﬁﬁom
I,ol ogi cal envirofiment.

anpl e, a ph
COmB‘B%‘/‘HF Pégo np p‘tﬂil%ﬁ ¥’§FS yhydrgxyl-mgrecting aniure ﬁmczh as benzyl and X’
€8Rh t | t o] Y/ |
I ] 0l G b LY i
the agfs dfog exampleh Hr Sreatant Nea 6,2685533| %t,llmsd J tnly@rld 800L;@nd R. Hett et
al., Or@@ﬁtfc BIAPRS @séﬁ%ﬁ %?D%ﬁelgﬁrﬁgrgt' 1%% b e§6e b§1 desyrtlbent%e prepgration of

nbodi ment the therapeuti'c p

N-[21bywﬂpw—§e(ﬂk) Eylmpmmll-lamrpnwthﬂ)lmﬁrwl]MMel Sll.en,ghe (R)

enanﬁ%?lglsbf’éb‘?%%_pos 18, or%lgﬁete llhﬁa e Itxz\)g qu% égqg %ué%g) ﬁ%)rgf’g %89 bromo-

4’-benpglony8 giitroacttophen @6 the( 0 thepisarfviitlaisglestritadd. in KOMituise et al.,
Res. 13:243-9 (1996)]. [0080] A Iyophilization cycle
IS, in one aspect, conposedsf-three steps: freezing,
primary drying, and secondary drying [A P. Mickenzi e,
Phil Trans R Soc London, Ser B, Biol 278:167 (1977)].
In the freezing step, the solution is cooled to
|n|t|ate |ce fornatlon Furthernore, this step induces

T | - . - o "
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noi sture content. The conposition structure in the
frozen state proceeds through several transitions
W@ 2009/12719¢ ass transitions, wettings, and PCT/US2007/009925
crystallizations) that occur at specific tenperatures
and can be used to understand and optim ze the
| yophi lizati on process. The glass transition
tenperature (Tg and/or Tg') can provide information
about the physical state of a solute and can be
det erm ned ésdl fferential scanning calorinetr

Cheny PhaumTBulhys 5@ 1308743 TatkO73xr Hidesized, itheracama %/05@ of compound
16 Jaﬂ'ﬁ%rbr & wagﬁga nwﬂ%laﬁ%da&hgq Ee sl HORMokdeAin@hylsulfide
cle. For exa I's 1 nport Bnt” tor primary
X, gy redage ?Wé‘?lﬁﬁﬂe-bemylpmﬁd-mwcsﬁoah@lomehe gl ass

2{ o O F i ] Ef‘**%gr“%%ﬁ%{’é Prffghh procedures

and Fsagiepisdn psovide eunpouid 17 088)e BXisiadiyeingsylqreteatiit gnoups Ina
prd s BB SR P B e A P
dlmﬁlﬂmyhétmrbpylabrlj dlbmyhﬁo;&oplylugylpdmo:hm}trlheﬂega)ﬂdﬂe%&tplfdlmétﬁylsﬂyl

n, for er|n are an, i ntegral
rere SIS R B by Bt SHERIIGR, Fof BXerBile, CRgRuAd 16 can
be reaftal witd awahdo antoexbameqzl 2ntoRaktaEinilent ﬁcz&rzmlﬁylairﬂethylsﬂyl chloride
cho ce of excipients is particularl

in ﬂ}erﬂfg?ﬁn& Mas‘et%l?eyt Lamolfr eaivaeats °§f‘¥1}d@5%19 tQAEpvide

cornpFuhid 09 &Heed PYis 97106y @intdh yISBC eThiB k&IcBbA is typlcally conducted at a
formul ati ons_need to be devel oBed W th appropriate

temperplUse Fangings ram @bprehiG 1 shaut 3P 6r piaaily b reom temperature, for

abo&tt’ﬁbﬂo' dboMs 4SRERE ¥r uﬁ‘t‘i‘ldthg?éa!f:ﬁt)ﬁll?é Adbtsééntlgl@}og Z%pl%*e Generally, this
| yophi l'i zed formul ation i s usual t]%Ncon'pr I se

reactigp fiepondicied ik p syitehje diluentnsnch as rdlmzé‘rylfOﬁmnludq anidtthe like.
Upo%fcofhp%'t‘i&?&fttﬂg FeddRY %Hg%%hﬁ 3584 Bﬁ?%l]?q%(ﬁg{eﬁ (ats g c%ﬁ%&ﬁmnal

where aggregation duri
proggduresgsuch @s pxtraation; dnobm;mlrﬁzhyaandl thelike. By vaagpmfcﬁurthat e

itasPAloy PR of B CrSas ey R i W

butMloj&mﬁhhy}’lslthcmy)etwyldqdwpar}lfmnmrmﬁe hd‘ldaeseﬁbdadJinelEbtample 2 of U.S. Patent

t hilized .pratej

Pubﬁor m%lrisgltzsnga? o@%ﬂﬂ H“%?%é e‘f&.mtpﬁégr 2‘?&&4'Exci pi ent

Cor@mnmltnfd 15fis Itlgmh pbl | adted e&ﬂmrﬁmz?l afrﬁfnm(% &t BﬁlfLNI-@z@%ﬂtt;ford

ca e n devel qpi n ornul ati ons for
commpiignd 8 1B ot i et Botiet e OB prcRsGsted benz! group
haviagdi toS} subktitusiite easmépleénynﬁag o etdbdnRgl erdhp BEleOSd dtRpendently

& &ora e The rl}%' e o% formul ation exclipients is to

Ol -ér 2 Gt FKOXY- BRPasRtatiie henaramineg clude, benzylamine, 3,4-

dlm&nsxybe@ﬁyl&nﬁi&,y 4ah&@ ok REPlaatLS 4&&1@%@%&%@&&& ﬁ&e @fke. This
concentration protein for mul ati ons in order

rea"Bﬂ’éEﬂ tapicplly porfilictspdiy conirrtivgieampeupad Ll avith shawy rip emté 4 molar
equllzﬁleﬁ@r&ﬁﬁl?é ber&?épérﬁin%% a t&ﬁﬁe@ﬁr@ kﬁ%ﬁi d 68 Mouf b @?&é%ut 100 °C,

he rrechanlsrrs b1l 1ze protein

tYPl%?élé( fram abayt UE t?h?éawt: 20 “Gurifer pgngctelabgmr howrs osumal the
reac8% isﬁ’é,u%é‘tta&tlﬁf}ﬁcdfﬁﬁgtet Q}é?'lelﬁqgf ﬂﬁ?réa@ﬁ?r? fﬁ%?lhﬁctgé iffla suitable

SpeCI IC stress or tore e a par
diluenisseptas Bi- mletllyl@fpmcdm@oe (Nh/ﬂr)raodehmhk@t Heon emmplutlenbfthe

the and, coval ent

reac i S And IEE Bbichll FERed Do) o R E B Bl il
extravgion) mametagrig@m mn&s@alhiv&mnbmdtthehke chem cal type or

th roIe In formulsations. Bri

o eyl St B B B g B i i iy piong grosedures and

reagg[tevhemeaffqmssmrdpmmlﬁl Ingpreathbolimin, B6th Biy'pd B‘G0864nzyl groups

G ven the teachi ngs and gui dance provi ded herein,

those skilled in the art wit19-know what anount or

range of excipient can be included in any particul ar

formul ation to achi eve abi opharmaceutical formul ation

of the invention that pronotes retention in stability

of t he bi opharmaceutlcal For exanple the anmount and

.

o Y o R R a



preservatives. (0088| Further, where a particular

excipient is reported in a fornmulation by, e.g.,
w@ercartiog %9 w v, those skilled in the art w | PCT/US2007/009925

recogni ze that the equival ent nolar concentration of

that excipient is also contenplated. [0089] O course,

a person having ordinary skill in the art would

recogni ze that the concentrations of the

aforenentioned exci pi ents share an interdependency

hin a_.particular formulation .of exanp

that g R e O TR TSP RY By e Isah g caucted by

contab€h g cofipGund § Rethehydfognlih g ﬁl‘égﬁnﬁé MQ%Qﬂa!rl]ﬁg such as a palladium
ere s a ni

oncentration or where,
Cataix ﬁFPffﬁﬁéa%‘geeﬁ%alx%ﬁE@H@Faailaﬁum hydserside mwarb&npmlbadnlm on
carbony hitfthRrfkleNWahesdflly! thid debleRy18fidn Wﬁ%&? [s&00804EE 1r1t lljlrgtpresence of
in order to maintarn the isotonicit a particul a
an apkl, gughads asstie Acigihfosmi 3eid and therlikep umus mgcagexsttypmhléy conducted
d b

ata aE&cicgﬁoér gtﬁx?]%‘{dy%{hgoﬁ- orft aﬁcﬁtf’féjn C(Z:flofnagyloﬁlg 36] V\g'ﬁicgllf Gt 1%% erature
for ahoabbIte abeutAdiHotrher wiid the re@wtier 1seubstmtmﬂyscom1ﬂetkn Generally, this

reacggntryg Jﬁﬁ;&eﬁrig E)%ﬁﬁabq 19&55'1? sucB 25 él?ﬁ %‘:f,tqgg% F%(E h&.}g«:. Upon
com(p]_@@:@)of tmbadtlon lébmpmchﬁ iis typeealipdscdgiyd ubing23Bveitiohal

o B LS55 A T e B cimen,

compange® S i fsobtqﬂ—hsrtaag&tmfacﬁpéalrrral stability needs to be

identifi arI Ur i re-fornmul atj on, studi es.
soviiost oE ittt BB &l doei 2 the g apippRds of formula T

can slso e @scrainet BRbthet SRithdtie §r6¢ QRIS G Udh@pId) ﬁiéepah?t?&fl‘ar order in
in this endeavor (Remmel e

?Pnstrated to be usef ul

whi | the sypthetlgstegs are epdediedran l?ei,chaglgcq_ 8y diffepent itermediates can be

empﬁ&}%@gﬁy whi ﬁﬁllﬁlsfrgﬂidﬂl e8iip8indsSof foihladfd, the drug
product” must be manufactured and naintained within a
predefi ned specification throughout its gBhel f-1ife.
Hence, buffering agents are al nobst al ways e pl oyed to
control pHin the formulation. [00§2] 0f ch aci ds,
phosphat es and i s have ot i nely as
buffers in pnf mulfati pns (Tabﬁe Bl, The buffer
capacity of the~buffe ecies is maxtmal at a pH
equal to the pKa ahd decreases as pH i ncreases or
decr eases awgy omthis value. N nety percent of the
buffering cap !y exi sts witfiin one pHunit of its
pKa. Buffer capacity also increases proportionally

h. i eas buf cen 093] Several
el 256 B LGRS AL O LO0SSL Sl e
and feagaits anproviteatidetyde Uhke buwhkas YS Reige) andditionally, such

conc ntr 0 ed to b fined ba ed onits nd
comp QR Beh Bl SRR e AR Hpl e 3 dons SOl s gleokol can

then %mi@zéd‘i@dmg fandul bﬁfceﬂﬁre@ @.H@?édgem% té!"bi'dlrl&@ﬁd&{ﬂfee! (l.e., where
¢ngother formul ati on exci pi ents, and does not

ze any degradation reactions. Recently,

potﬂ/cnrsire@ lighafAk R YAIRL fcc%f)ersalé H-Plrleao% %Sf B8ula I can be

succi nate have been shown form coval e
prepgtied hyioqutagting thenfieambase forany eﬁa é@mppmcbvﬁbnnnlat lrwntlar a
pharindPQItcaNY .8pelic JQabe considered is the sensation of
stinging and irritation the buffer may induce. For
exEwpher detdilsragarding sperifin reastion gordisivns gmmgthappmcedures for

Clin Ph

prep Bl el b Ty B o ol B Rl e e B ave

deSClsde!glrtthampiquSpthwlq% gr eater for drugs that are
adm nistered via the SC or IMroutes, where the drug
solution remains at the sit&%or a relatrvely | onger
period of tinme than when adm nistered by the IV route
where the fornulation gets diluted rapidly into the
bl ood upon adm ni stration. For formnulations that are
adnrnrstered by drrect IV |nfusron the total amunt

Y Y o, . o g, o s
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| yophilization is between pH 2.0 and pH 12.0. For

exanpl e, in one enbodi nent the pH of the solution
w@eioon2tes | yophilization is 2.0, 2.3., 2.5., 2. FCT/BSDN7/009925

3.3, 3.5, 3.7, 4.0, 4.3, 4.5, 4.7, 5.0, 5.3, 5.5, 5.7,

6.0, 6.3, 6.5, 6.7, 7.0, 7.3, 7.5, 7.7, 8.0, 8.3, 8.5,
8.7, 9.0, 9.3,9.5,9.7, 10.0, 10.3, 10.5, 10.7, 11.0,
11.3, 11.5, 11.7, or 12.0. In another enbodi nent, the
pH of the reconstituted solution is between 4.5 and

9.0. I.n.a e enbodl -nt the pH in the reconstituted
armaceutical G 3. binations and Fommulations 6. 0, 6. 3,
5]:he€b?n Zm@ ithi’s Vemtion/aré
R L
ofa w%léﬂntqwtlt?é cpBIPREitiaR o8 formplationa rSush tﬁ)@rrdamunmlmumsmbns may
be a@fHiMStefsd Bh
 RLARA e b1, 8 SElpAErdt AR BE . o o
limiggdto; iphaled. ¢rebamsaliiopiceHinelnding |tmgsdﬁmqabtmd maqntduel modes of
h
SR, 104 SRR 8, 4 0P Bl B ion, .
freedvpo phammaceutitedly ZtChQ)tlee Isailt,fsetvangy etgethhit issutabla mbxprartmular

o4 g SR e % B2 i LS e e

bufAeoidinglygindne of igstcongsitiofls Aspectd, fhis Dvéntibh lflePio a
0, 11,

Phax%%aocb&éc'a% Ear}lpgg'ti%& ébm%ijsi%{g gdﬁhfghao%@tizgg; é%giot %{y cag'@er or excipient
and Z@pmPOundOf folla R 00ptiaily, SR8 pHafm8QR BN coldpoditidhS &lay contain
the %ﬁdl nment , tl} concentration of the pH buffering
othey figrgpeutic i \Rég‘?FTP latngagentsgfdesied. o "3 4, 5, 6, 7,
p'-h@.nn:icbuu&eﬁ compositidns éﬁthlslﬁweﬂﬂon n#?tcail? ’coglgln 30,
, .50, 6 70, 80, or 90 nmM and

4
therapsiytieally AP AEIRMDC efikcorBpRuk crfafpnnnladf Thege plﬂlled in the art will
i Ee}tdvt@/ AGRAM
okt S B HEED Spgon o Sy,
thertntuyealba#&qﬁlyp amewstileebulk campasitiansnor lesy than eftherhpeuieblly

e f
ML o Th
athqyeaeuﬁgal@mfﬁrqtmemunbut are not limted to glycine,

TSREADE, ARG SERAD S SPUSSRER EppSRIERBy o s

Percﬁm?lg&}bﬂ@m theagmmtis agers; tn;cp,tdmg |f§0ml aBouti0n01 to about 30 percent

h forul ati.ons.to hanc r oduct n .
by Wil ek B8 Bon S R 0O R P RS Y Reft ofthe Risrmntc sgent
ar Msmavaitiqnadmgnade;&méﬁtaﬁaﬁ beudud| 1hmg g fiateutical
hous p%ase (either

es ou he froz
com %%ff?%ns ‘%f 2?%%1 18P ﬁéBP’FﬁQ & paE REFPI T GXGPIRGS e
comhmh&omi aflatrigre opatipluntdS wilVappdridadn @8 an eyt daehiAfsation being
omonl y used bul ki ng

ents. [00101]
wsed TR £ BuflonlER BTt bn Dt 44 heshond SRaBARer eiigescatte. In thi
regaﬂE th@raﬁarﬁﬁMOBf D b@edbdN b Barmbayanical &ﬁﬁ?&flt@on 74 BA@RFar mode of

Cryoprot ectants_act stabilize

a
adml&ﬁ?tﬂ&f’ﬁ s t?{aﬁ iR theesepRg obthops,of prdiary skifl 18 the phagmareyfical arts.
t eTRe bater £ dxRipiéASBEQIn tﬁ@pharﬁiﬁ@&t%ﬁ?&éﬁ?@éi’ﬁ&‘fsadf this invention

Freeze- Practice, |nterpharm Pres
are cgmfgplallnawga blg.| Forexgurpjs, sughmstestaiseanrhepusehsed from Sigma
(St. 64, D109, BY Wileof ﬁﬁﬁéﬁ?ﬁ&ﬁﬁ%§ ?Bh&nﬁgﬁﬁ%n{tﬁfaﬁbg %{echmques are

eserving the native- e conformati onal proper
well gfflo"b’ﬂ & Brose ef arddnary skilldatieladies Qnempla@@:tby)fhe teachings in
¢ t ep ave. been
Rem zfn%gozzé ?hg .S'X)eﬂge arg ?i?'t?c}fz,é O?kﬁ?i%c?c&r C%l’ég{e%n by IEI é’llgﬁ)ﬁt Wéllhlams &
WhltﬁeBé‘%ﬁtqf@Mﬂm (120@@), asd &. €um;sal ehalof PAcrnpeeaical Posdge Forms
is inmportant that cryoprotectants, |yoprotectants, and
gl ass form ng agents renaiﬁ%lﬁ'the same phase wth the
protein in order to inpart stability. Sugars,
pol ymers, and polyols fall into this category and can
sonmetines serve all three roles. [00102] Polyols
enconpass a class of ex0|p|ents that includes sugars,
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stability to the cake (e.g. Leukine (r), Enbre
(r)-Lyo, Betaseron(r)). It is generally used

WO p@ontils@ti on with a cryo and/ or | yopr ot ect aneCT/Ukm®07/009925
sucrose. Because of the propensity of mannitol to
crystallize under frozen conditions, sorbitol and
sucrose are the preferred tonicity agents/stabilizers
in liquid formulations to protect the product against
freeze-thaw stresses encountered duri ng transport or

ond R 5L R, LSBT LA 30 O,

Mar&mhdt(h]m%fore less likely to phase separate fromthe
pr ei n. . is interesting, to note that while mannitol

FeBimiiE SrampiEhp Whish 7ea serive g pbargraceutically
d@dﬂi@bﬁﬁefsl ifetude, frt B 1t 'li?rﬂ?edStHCﬁle&}ﬁll&Q{n' (¢ o?éﬁrﬁ such as lactose,

Forteo(r), and Rebif(r), the product

glucgse,gad sueresg; 62) stawchas: such@s gem Sﬁarrchrang pottestarnl; 69 cellulose and
its d%ﬁd&tﬂe@,gsu%ﬁgé‘ﬁﬁl(lﬁ%@d%hw Rfufdk geﬁlgl}(ﬁ?gﬁglgbg \L/E&cgel%llose

such as gl ucose act ose

ace%lec&ﬁs)@“ﬂ%fgﬂ tcharréle,dﬁ) aradt; 6 )yasdation; s’@rthh:c @)Imlmta igdch as

o A S SR LTSIl B AL L gt e
oil, sgsamp oil, Nave Quﬂ}g:OI‘Iﬂ-ﬁ(l 2nd s6fbeﬁﬁ o(lZ()HB)g‘,lyddllH;mmgh &5 prépylene glycol;

03ttt 085 A 00ty SRR S0 A 6% £ Bt sers, e
as ethyl d]eatecandettl‘tyl dmsat(aKaBD ag4z; () bandrikg hgét&@,ﬂsuéh a$-magnesium

o L L TN T

isotayliy salinef B@)Rlﬁgﬁxﬁs @oﬁﬂh@hj (1'9} etht BlcBhals (QD) phﬂﬁbkfét’téc HEEeRblutions;
(21)t errpersat%r e d etn dent @é‘sam sng. At |owe

COMPETSSE P@?e Rt gagesps éhtqraﬂtl‘}roe%épwwl hydsaflurecarbons;
and (32)loftieR ndH!tb2i6 @oRiphtiMRIuPRLRL S RAMIo el 1h% hemReutitdi IEom ositions.

the unfol ded formof the protein at” higher tenperatu

gi VOf PhpENageRtica) sempesiHant pEthis iaxentian 3 ate érmcaibeprgpar@l by
thor&ighl{ 87 ﬁﬁﬁﬂatel?%l%ﬁ)g orlénitin Ql,g&p)?md gﬂﬁ? 13\'5enlt1 ith a

tenperatures i rot ect rotenS\ua hermc ani'sm
Phﬁwcwt%veﬁtqpaablesz@nasmanmucmtal mggehbents elfpecedsanryas desired,

L Ty ——
pillsceapigierss eaetridges, stmpehsess babthedikplwimgttonmentional procedures and

ggibi nate(r), a lyophilized fornulation of
eqmllrﬁti—‘lcon‘m nant Anti henophilic Factor, which utilizes PEG

33boore embedimeeh ttheiphmaoéutl’bchcrrmScbﬁmOriEhﬁ' thig\lhvention are suitable

d, PEGs EG 300 -
for nﬁpd!l%gm na %%hggt lﬁfgbr‘llgfpﬁt&ac \gt afﬁﬂg‘gofif'f}’?%%‘ﬁ el

admipistehéipn ovill ty;flcalh}ebb intthe fed ORutlger6 vl toe Atpowhiet. NSudlP¥mpositions
ed and_.controlled throughout

are f-’ﬁ‘%’a@lﬂ éf“?““’r“FtF’ée% UFHhe @%ﬂwﬁ liyerydeyiges,syrl 6o a pgbwlizer inhaler,

a metdﬂ&il:ﬂ&}e ibhaler D), Wr o @ABORhARR (DPT) drféesnﬁﬁﬁtst?éﬁvery device.
oSi t a.stabi|1zer (or a _conbination

3 FI?eflé‘f%fjmt’%dlaﬁab i ‘PH@“}%HW Whasmaceycal composition

comﬂrikﬁﬁgltlﬁtth&ﬁpélﬁlcmgéﬂﬁﬁ tadﬁﬁm'fst%ﬂééﬂ?y 1nhalatlon gsm a nebuhzer mhaler
Such&%ggglllzatlon I.nduced_or storade-induce 5 regatio

Hafevises Beirehyprodice astreamofdiish yelocidy eulthntrc@nses the
phartBESUHCEICRMTdsltidnl @drMHLRESH ?rﬁé@fqpt gntptE g%)ﬁashﬁ%lst that is

.preci E’@t ated. The term "stabi n-excil
carri Rfiepisaganitatory teastr égmrdmglmrvvlmmbnnplayest ﬁoahse ina

I ation
ne"“‘éﬁ% ‘fm%‘ % bRpHRNC aflhe S1HEy BEHNET TR Mgl i to form o
solutign. ivednd %@er@egtlaagent Stabe mizenizethat cambined with a
conventronally enpl oyed i n pharmaceuti cal conpositions
i ncl ude, but are not |inited2to, sucrose, trehal ose,
mannose, mal t ose, | actose, glucose, raffinose,
cel | obi ose, gentiobiose, isomaltose, arabinose,
gl ucosanine, fructose, mannitol, sorbitol, glycine,
argrnrne HCL poly hydroxy conpounds i ncl udi ng

I T

I T |
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incorporated in a concentration of at least 0.2, 0.5,

0.7, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5,
wG2®71871% 7.0, 7.5, 8.0, 8.5, 9.0, or 9.5% w RCT/US20a7/009925

yet further enbodi nment in a concentration of about 1,

1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5%to 5.0%wv, to

produce a nechanically and pharmaceutically stable and

el egant cake. In another enbodi nent, the mannit ool

concentration is 4% w v. [00107] Surfactants [00108]

. Protein nolecul es have a_ _hjigh propensity to interact .
Swtghle FAIZIGT futEe Wpﬁ@slilhmgcggegfﬂ PaHiglep o Nebulizgs dppiges suitable
for ANinflesaldihatdpeitidhgedty by infibliaflon WicAkell kASA to Bdde of ordinary skill
. Jdiquid-liquid (silicone oil) interfaces. This )

n theet afrch e visas mresprBgcislyRvatiahle. Ber exqmine.rapresaative
neb@lERE ASFERLs HpBaRLE i IFREEREER AP Bo ARGt ra ‘rlgr gigrbe inger

ei ther the formation of soluble and 1 nsol ub otel
Ingedlagima e AERX Puhmonagy DelivernyrSisteinn (Aradigrs lomp.);che PARI LC Plus
R ' ition to container
eui‘%ﬁ?%@%hfg srg?%lﬁﬁaéﬁgsﬁip?g%elwduced degradation is
ex o tenyetenthtive phaphaeidedl campbsition fior e inauetulier inhaler

xperienced. during shippi ng and handlin f th
com BB A RO ine D SRR e Bfmasinty Oosain, to abou
10 mg/aileona tompoiat 6OBSMhR IPT BMET ensbdiReR, BEICLSbIution has a pH of
b dg{gra at i gn. Surfactants are anphi pathic nol ecul es
a 0% ® E_t apabi l ity of outconpeting proteins for
| NI aheMeAbpeR AR drhBoEmetib/ Sk 1ARNADE R ROHe BEm MeutiBf composition
surfactant nol ecul es occupy_interfacial positions )
compgsigg the therapeytis agentwhadmeinisiered byiinhalatine usinga dof pader inhaler.
S E a{ 9 &é‘ .ﬁm . 1 | R 1
ucsuf fﬁ*}/entl coné Z%I?Fgf%ln %ﬁ%r%s?%ﬁggeﬁ%gpgg %ﬁﬁ%é%‘e ﬂﬁ'mg
Powgex thatistisnersetliin japatientiseét-stegant dwringiinspiratoom) , In@rder to achieve a
. 7 [ . . event . .
s SRR ol BHE b AEL AN L BSH) AT RS i
suchTsdaetbse, staneH, awmmitot] deridoste polythatic anid L )npolyketde-dtglycolide

. d f act ant f at.t i.d t
(PLERS br SHTPRAtn Sfeck TREHEY e Bicfanshlit Y g niomrad and
compiley suittbateitdle arigr to fAunndiéng suitdblepfog @italgtion. Accordingly, in

Neul asta(r)),. .The two. differ only.in the. l.ength of the
one BEBRETIEH bt tie iV Shriol i sampeni Lisd amigranisedfgrm.

t he\ rapkr@etiladive pRarmladedivd] CompSsitib® skt i 8 ldYy powder inhaler

Acco%grab%d olgsor bate-80 1s more surface-active and
compHges feseEnf nyroaized parleetl ¢ camerindpfformula 1.

poisysikliay powder fopRuRibh 6h BAmAAe! F 3REhpkSBy BaSibRisPthe lactose
'h?ﬁeﬂ‘f used .in several marketed |iquid products such _
with#he _raneij: ’ag%,aafitthq;bqrﬂ b(lq‘.r)d’m%ﬂ)@ compgnents Alteratiyelypif desired,

the tﬁﬁhgétﬁﬁﬂ{g%n@@eﬁl W fPmafabt@OkithO] dn&CPREMN q@e%hannaceu ical

conformational stability of proteins. Here again, the
compesitien s then fypigallydordediipiodrdrywavden dispeases or intodohdlation
cartridles 8¥ 8aufos BPLISHIRA RS p A& &%ﬁ@r}ﬁm.t o reduce

the stability of sonme pr O_?GI ns and i'ncrease the

st &Y IPPWGBFXJQEE deliverpdeviceseswitabiesfon bdinimd siering thefapeutic agents
by ikt [ [ | ' f t .

y i A Rl ekl RS R Eob S HEd el ety devigep e

comparesa)ly avrilaplsc iKor exinnpldi regresettatipatity powderanhalbraddliyery devices

i ~ R . ti .
oo B R E8 i, i A Bt P e
Diskhalen (Glxo SimithEiliael Mpisktéscquhalee {Glaxb8intthK(linel Easyhaler (Orion

| ncreasi ng, t he. exposur e hydr.ophobj c tions of the,
Pharlg G O tieS YR Lafn Mematnon Beofialen goostiineer Ingelheim);
Pulvinal {GliedifiRgtahAbt @lacdSvighRlind){ SERITNEPC ErtiRaRATISMRPharma);

state exhi bits sone hydrophobi c surfaces, detergent

bi nding to the native state4dy stabilize that

conformati on. [001 11] Another aspect of pol ysorbates

is that they are inherently susceptible to oxidative

degradation. Oten, as raw materials, they contain

sufficient quantities of peroxides to cause oxidation

o, o o o
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acids. Anionic surfactants include, but are not

limted to, sodiumlauryl sulfate, dioctyl sodium
wa@ioasueci nate and dioctyl sodi um sul fonat e, PCT/US2007/009925

chenodeoxychol i c acid, N auroyl sarcosi ne sodi um salt,

l'ithi um dodecyl sulfate, 1-octanesulfonic acid sodium

salt, sodiumchol ate hydrate, sodi um deoxychol ate, and

gl ycodeoxycholic acid sodiumsalt. Cationic

surfactants include, but are not limted to,

Twigtg.gé? néﬁ%ﬁcmg%m ’gq?rpgéalgxg Z8L g;g%cgf é{%ﬁg{eg ?Aventis); and the
likehexadecyl tri met hyl ammoni um brom de. Zwitterionic
surfactants inclyde, but are not limited to, CHAPS,
CHARSES anger $pecifn gmbgdimens of fgn inventien.dhe phamegeucal
com;zﬁﬁkiblﬁi BomBHEingN ke thetapelifid EE%M ﬁsoadrﬁg&“térgﬂ‘ k{? inhHidtlddising a
-100, Triton X- 114, TWEEN- 20, and TWEEN-80. 1In
meterrddees indalssd Shethmetesed-flogetinhalersitypicallie dischargera creagered amount

4 | : .
i
comppsitionadministerpd hyingrabuaeteredaioss inhaldr tgpidal®Pcormmpsise a solution or

O B A 5 Ay P

propshhtuhag be emglayad hoolydieg kidorefidrotabens, SoshipasCCl;Bad

e : . Ciher i ndivi |
nyd SRS, LR, UL 80 2112 gD QAP o)
1,1, 1,28t hdtheptafiubtea-préprneN@IRADod). Mbwd to ddicesiabagt ant is

incorporated in.a concentration of about Q0% to ut
chlobHhigrbeartops fiseiiak T e e, lorRulalens crtaintos @AY are generatly
prefemedr AdditibRsl dpfiofalCcngitehBlof OTF A Fordtulhtesitinélu@®do-solvents, such

. 002, 0.005, 0.007, 0.01, 0.05, 0.1, 0.2, 0.3, 0.4, .

as etanol q5 pgntage, andgurfacignis, sughgs sqrbitan frigleats, gleicci, lepifyin, and
glycéri, 4.0, or 4.5% wv. |In another enbodinment, the

surfactant is incorporated in a concentration of about

0. doHEpresEntaiBe Phanswsical compesitien farvee irea mattredidosminhaler

e . ! . .
o0 TSSO By R o
aboug |getto @buh2RY %, by weight ethalhard Eoadoned % to steut 5 % by weight

.S s ' ncentration of about
Surfao%?a{oﬁf% %@ﬁg ig&aﬁ%&?&@ﬁ_ﬁﬁﬁ%ﬁ%eﬁ%&ﬁt s [00114] Salts
ar Suol cempesitiens are typicalbaseparhé by adidimgsthilisigdpredsutibeai

nyarBbefiepd o s KOLete EAReREy (PR S bR Fogh et o

preserghad ﬂl@@?rfattenﬁﬁlﬁlmiemﬂt). Sfcahliebhllte)a ﬁfspﬁ{sﬁmﬁ itiSthierapautic agent is
. [ ways.. lon an_stabil i e native state. .
mierdfie8 bt oo B tinsdit i ErRndipko he Ipuildian & faflotded into an

acrogyl @heister,Svisich fades a portion REhinv@bied-ddie intadst c?me.i l'ize

th enatured state by binding to the peptide groups

al @Eegef?ﬁ'é*%ﬁ? H’th@feﬁ dgic %ﬂ@g ke Opesipinistergr thergpeytia pgents by
inhaktighiatd well kHewR RO tRIsB of atdiNay GRIMf AItHE hit &R shidh &dVidsGrdY

repul ive,e%gctrostatlc I nteractions between, residues
comipetaially 3yaiEpleciior FABRIS) teproseaiatiy omptarsd-iase inhaler devices or

prodBELS ii1ideOA BRIERA i hPer®ARteR B red iPBhAnalchiidaty; \ési,%'ove?telghalation

el ectrostatic interactions between protein nolecu
AerosplBochringardaselbeimno b venyg reafmitinlineli Maxeti lubiled GM);
ProvE@ AR e RRLEfiHSS BefveBhha@hod AR Pg‘if&%gmﬁﬂ&in % and the like.
I f I cantTy w Phé

solubility of proteins varies signi

c hr anathsriembodament, theephaonacsutipd somositivas Wb fhivirsestion are
; [ : : : order
suitaBR oS S AIOEAy SafRieKin St Mbp IR, g4
admipisiratipn maymdadke fir® of capswlbs, tatdetas pills, lpzdrees,@ashais, dragees,
Bi ophysics., 30(3): 241-277 (1997)). In this report,
the Hof meister series is usédto illustrate a scale of
protein stabilization effects by ionic and non-ionic
cosolutes. In Table C, co-solutes are ordered with
respect to their general effects on solution state
proteins, fromstabilizing (kosnotropic) to

T I T o o o
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are generally limted to | ess than 150 mM f or

nonoval ent ion conbinations. In this concentration
w0 annge271dhe mechani sm of salt stabilization i sPEr/UkmDT/§09925

due to screening of electrostatic repul sive

i ntranol ecul ar forces or attractive internolecul ar

forces (Debye- Huckel screening). Interestingly,

chaotropic salts have been-shown to be nore effective

at stabilizing the protein structure than simlar

concentrations of kosnotropes by this mechanism The =
Pow %?oﬂaé‘f:}? FrASGTOIN R B ﬂiUémmtrbmmuﬁwwmyus liquid; or
as ah BAMniwAeKSSWRLF-APb1 1 gﬁféﬁemlwsfoh SEAPRCLIPoCRY@); 8l the like;

protei n degradation fferential effects of ionic

eacfsff%ﬁgmg Bpredsipaningd ARONEHe L eoranpdiafahe preserfnvention as an
activee -dibgkel theory. Accordingly, published reports of

protein stabilization by sodiumchloride are

ac cUhpa iitentied for orebadminesteation din awplith Hosaigd dome Gied. casaiapsiles,

Vi b i ch S3
tabIGB AT B HRANATTh Bl OB TR Db oD Sl i S tpicaty
compgisg a spypoud afthe prassntinbentirn asrthe hetival ingredionp bhd die or more
I ent, can be u L. enabl

pha AR P BRSPS o8 ERE oy A g phiSbhate

Optimngliljb ona:lmrtmtatell)q mu&ntolhb(di}SaééDfdﬂﬂsaim)OﬂSo c&ﬁﬁﬁﬁﬁ I(y) ﬁllers or

extenger suc g"’jﬁ aac%vvn to be e fcect ive |trc1) re o SHI i ac1d @
Sty § EHAF BN I L SLICOES- gapnitol,an Iy )
blndletxasm}&s carbcﬁt%(r&)h 1&&21803@9211@2&9&) gelﬁli Wlhﬂ pﬂro'ﬁ'il@ﬁé’n sucrose
gﬁ 234- (2006) Tabl e Hof nei st er
an 8& ?‘Fa&a %‘%IP?C&@I% Gigly s alyeerel44) féll§m[t%&t1la agepfsy guch as agar-
agarf €416t SasBoh 426 it b BlpidcR stieh, | e!il%ﬂi.fcoicﬁi gﬁf‘tﬁh@ﬂkcﬁésoﬁﬁl/or

as buffers, bulKki ng agents, stabilizers

sodiymy Gaghenik (8) solptian r&raﬁ@nar@aelgtﬁmhra& parekian;dprabsemtinyed
acce‘lé}atl%l‘f fsﬁéh B %fa?érﬁa&%ﬁﬂ‘ﬂ)ﬁhhp Jlm&i@ eﬁ72]@gﬁﬁ%g£geﬂts Such as cetyl

. 5 respectlv
alcoavl amdéﬂr. &!ymolna@n%tmed% alpsogbrhts; Isucle ay kaotip a:gwq;nmnwmite clay;

(9) 18biéAW, Su i&sdta ' g;ﬁg%?x?étgaljaaas rrﬂlg? un fstchrate Mta!h‘&h o'&%lfheyﬁene

themswta ering’In respec
glycplsngpstiumApwryhsudfate, e dfon stixpoemtbetep £ (3 @)Xcdiafif g agdnts; tahé (11)
b ﬂ?‘%g 1 range of 4.0-5.5, sublimates during
b %?1% I'Zati on and hence shoul d not be used in

f r Kelaasel ag@‘xﬂs fratting agenty) soatldg dgenisc swedtéhing, flavoring and

B Y P R o B LR hcein
comﬁmnmmﬁ tbn:Sn(re&mgn E,(@h@ﬂdfs(df)phaiﬂ@idg&ﬁl&zilﬂ( dc)c?ptable antioxidants
od al ternat.l ve

1nclu%% ?@b w;ﬂer— eogbgl% @Pt‘%’ﬂ %g,ltsgg as F%:OER,}B ﬁC]idnf%Sé?lpg Hydrochlonde

sodlmntbemﬂmm rsgﬂmm ﬂhb&bisdlfﬁ% sbdfunﬁhlﬂﬁt@ﬁﬁﬂhé me&z? Giltd1uble
e a st abi ffect on ABX-1L8

anti g0 A5 1 TP LBUE A U SeA Y G s B LB A by lgted
hydr6@yeaizhs @BH@Sleclﬂquh’epw gwmafé a%ﬂg{t?(n&gﬂbfdl Zﬁﬁ'l the )hke and (3)

sent ati ons Ch
meta%@g%‘a 608 pets )9)10 ] %lfri(‘d‘?% e(ﬂ@ﬂewhwnﬁwrmgmaa@é (EDTA),

sorbBIS Ried abRl, pRENPEEHE BEdY RE@RILKYE. Q‘foaﬁn%'agéhts for tablets, capsules,
concentration formulation of this anti I—%

pills ppd {ike, igglyde ghase ysed foe eatﬂ’ﬁé?PStUégﬁs soheas qe{iuloéage@ate phthalate
(CAP)g %ﬁ%{yl %Betét%qah%a‘i&g '(PV%‘P) rgﬁﬁ %&Eyl%ﬁl”&l@éé‘ﬁlﬂﬂalate

r mil at’i ons durlng reeze-
methaﬂltyilllw@w'mth@manhnlaeglsesmr@epoh/maucauubse dtetatawtitelisate (CAT),

e AR OB e b 0 AR i

(HPMQAS)hamcti}ﬂﬂrke is that it undergoes photo-oxidation in
t he presence of netal ions Tomta M et al.
Bi ochem stry, 8(12): 5149-6 (‘1969)) The use of
nmet hi oni ne as an antioxidant in fornul ati ons appears
prom sing; it has been observed to be effective
agai nst a nunber of oxidative stresses (Lam XM et
aI s J Pharm SCI., 86(1 1): 1250- 5 (1997)). (00119]
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contam nation. The nost commonly used pharnaceutica

anti oxi dants are reduci ng agents, oxygen/free-radica
w@eavaemes s, or chel ating agents. Anti oxi dant SPCTIUS2007/009925

therapeutic protein formul ati ons nust be water-sol ubl e

and remai n active throughout the product shelf-life.

Reduci ng agents and oxygen/free-radi cal scavengers

wor k by abl ating active oxygen species in solution.

Chel ati ng agents such as EDTA can be effective by

bi t.race_ netal tam nants that pronote
Bg ng&fic‘iﬁ PP&F%FFPB °9’6‘P°é‘£‘8ﬁi)P§ eprssantRy enRfiqn maxg glso be
fonnmatea & biHHEKIERTOTbASIT @fca8SbOin abilk Rk fEnt Y5 g‘ 5‘¥ way of
algtor to inhibit the netal ion catalyzed oxidatio
exampple; Rydraxyrrepy fasthybestinlosg 4n parying meportiongpenaherolymer
matBEROIESsonids KA RAERkidre@nd Ontak(r).|00122] In
addi tion to eval uating the effectiveness of various
exdn pdities. the phrevacsuiien) cpmpositionoed Haipresant invention may
°Pt1$&ﬁ%oﬂ{du‘i’ BPécﬁﬁgﬁg béén% emsefl€ ?%{uﬁaﬁtg 86 Iabatt oetlyerg ch the active

for "the ant
ingredi gnt| aavy, Q’ﬂpr?ihmlaﬂy miamgem nowtiob:ln of mecgaeurdslnteétlﬂaln‘bef

u report e the literatu
oGl S80S e S PR Sl 1 Ui can e e
inchyflegralyphenn sufstangts amb#veml aThedalcﬁuJ: rigiledibntrdaa a8®, beifiingidro-

to.disul f.ide shuffling. In.th reseneof

encef 8ale o Y BB pline v e s of e g evseriag gxcipients.

b e Snitshile \Mquid)dcmagérﬁirﬁqsrfﬁf biaD ﬁulrﬁﬁnﬁi@tﬂﬁtlh@ﬁdé myaniwmﬂﬁstratlon

h %)rtot i ns anclgg des Akers . and Defeli ppi's .

P “E‘eaﬁ tfasy AfeFRtre & ?reﬁ%lsaqnssiﬂlwwran guspppsions, syrups
and Hh&fmwhtliqiﬁd ddr_sﬁgmférﬂ{sl t9ﬁxca¢y Saxﬁﬁﬂﬁ‘é"&e%t:u?@ﬁ{g&&ﬁ&t%é an inert

Pr ot e Sven Frokj aer, lLars Hovgaard, editors.
dilugpf, @@, I exagmpdg; \é{ﬁt@éor qther s vepig sph@nlggl@,g agguts and emulsifiers,

h(ak klcobbRf

suc 40%2&31105% 19&{;:9613y1 aféoho}] ethrfﬁ‘ @51‘?5bn ethéﬁ({cg?at i}?ll 1 alcohol,
benzybhenzgatel wa}epe @ml M%meé@m glmcd, ms(es:eecpttceqsm gbundnut,
corn! gerfrﬁ duee, daber hey §J:s§.mf%f01fs?1 %%3 dﬁ%&gﬂomvrg{ 8l }P]noq pcﬁyethylene

hi oni ne oxidationinr
glycqslg ﬁﬁﬁtfﬁltﬁha%@ esterstnfeortitfant adomottaten tizatehfc tSusp&lsaadrspm addition to

the aéﬁgér)f 1érﬁ8%1?¥%i§ttaﬂ)légé Lﬁgﬁ%ﬁﬂ? S gé‘ge%g ¢ B%naqe gtnoxylated

isostegyt @ipchfd&@(lé}'myathydhawtsortstdlmd@ sarbitat fdd;té%, ficrbBgsstalline cellulose,
nd.sensitivities of the pratein.
ot BB S B BUERRRS RetDBis Sa-far gud Bhafeanty anE PiGes thereof

meWdieniioteaded ﬁ)rlmmﬂ%lmmdtraﬂibﬂ; itiod phatinfa@ém&aﬁéérﬁ itions of this
ecause the can.cataly. and chem ca

e AT b SR B i BBt YA SaaRciind he e i dospge farm means &

physrcaﬂa ldiscone uAit Guitatlt Esteldsinl g of Ui, @ta QRéh W€ Borlt E!i%ﬁlgaa[
prede‘ég?_ aC%OI‘S {N8) rote I NS an I.n suspenS| on fornu

ahmitRAL PEHYIRSFTE cRloHIRIGE MPWF%W%WM@@@WM effect

eithef glog@e or &l &ﬁ:n&ﬁ&ﬂ@rﬂﬁﬁltﬂfbn@for ibre |aﬂdi‘1)f10nﬂelﬁ§ﬁt IR e*zi]‘ﬁ;[rlg,sﬁlch unit
(10 -120 mM) has_been proposed to

of _magnesi um i ons
dosagenfﬂnﬁ‘gtmﬁw ‘F%’éﬁlﬁﬁﬂ tz\@lﬂsmlléf alalstbarhﬂ(iec acid to
| SPRS8hipd1Enda O thik meag% Q§9§1§3 i»e b B gleq D8RI GRing
where netal ions confer stability or i1ncreas g
knowptgansdenmal delivery syptems ead h&mnntde Bryexdngriecd easpound of this

lnver{tifolﬁguﬁ%% adBHJ(&P\%YtH‘g) %atloﬂ%%}méﬂ 1d C;?roégleae t%}y%%‘? €

polyeél@)qu sltvyoldnonﬁeu@tﬁz yn@yphaﬂqagﬁ anespadithe tikd)iandiingrporated into
patc°H $1%1&§Q??elﬁrer§gy§%rrex rnl)\vdg thoa}*a%éq ]ieil}}%lpélﬁélng I%ﬁ*rt&]a@ents
emul@ﬁlexﬁtandrbuﬁem nE@Ye wwd $1 duchnramsdeman eompositiant thatesiped.

and aggregati on. However, this effect was observed

only with Ca+2 ions; ot her'ﬁpval ent cations - M+2,

Mh+2 and Zn+ were observed to destabilize rhDNase.

Simlar effects were observed in Factor VI11. Ca+2 and

Sr+2 ions stabilized the protein while others Iike

l\/g+2 l\/h+2 and Zn+2 Cu+2 and Fe+2 dest ab| I | zed the

R —
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limting their use in multi-dose protein fornul ations

(Roy S, et al., J Pharm Sci., 94(2): 382- 96 (2005)).
WO ®128j196To date, nost protein drugs have beenPCT/US2007/009925

fornul ated for single-use only. However, when

mul ti-dose fornul ati ons are possi ble, they have the

added advantage of enabling patient conveni ence, and

i ncreased marketability. A good exanple is that of

human growt h hornone (hGH) where the devel opnent of

reser.ved _formul ati ons has led to comrercialijzation of

o ASioRALY EWan“PaS- atbis inyertiqnranherpdministered parenterally,
i.e., pMteSRAG®RI Y, 30BcutAleduFTr ihiPAhuU Ny Gfbr Ha¥ne& s administration, a

connflﬂ+g%8%reseryed formul ations of h are currently
compuid ahio Lig &niealledissolimddntarcapiieracyentpbl forparersorsl
admiMaEtetitfoh) sudiUls!sRRi18 wARL datink. YHgetinl ke
... Genotropin (lyophili zq’ql o d’L_JaI %hf%(g%;%gﬁ%ed&&way of
s tipmrees atray oppd ARIPPeBHemvpiqallaeomprises & stBuitmaquepey solution of a
compBnhd Hl' fokdihilal 15 whFel hféts%g.lﬁ@ntlﬁs Tl ﬁl(s‘j@ll 'raxg%go]ftz%ut 4 to about 7.

ever a aspecfs need to be consi dere uri

f odfigsirefl gthe ¢empbupdseofithisfinymemanvedb dataipdstéred fs corbiation

: ' tive concenpration.in the dru .
i b Rl YRR B BRI Bl g of s
inveghigm is githes physitallyanixed twith e odge thaapeutictagent to form a composition

iqn ranges that confer anti-m crohi al .
contZHER0H BT GRS et SHIFFETE 37 it Pd Aistpelifommayitions
whidhoare eslminibteredt thtieepfiens sintttah¥QRIYEF Rqasmeasst ul |y

screened Hn t he devehgp nt. of a liquid fornulation .
f 0 oF ﬁ?faé?fl’ Sk FPRO i Hggpu]efﬁgg bp)cpn\?ér}qqgwuh second therapeutic
agentubibg cefivdrtion8ICABEdifle A dUuifRhént té B3 a cdidBosition com: rising a

resgéﬁgtlves were rank ordered based on their | npac

compoung offopmylp Iand apiceqit tharapepiéc egsmiroAKditionelly. the therapeutic

Bl 8 b8 doMbRfbAGYith & BR loarri S,

5] 500 8 ( 1608] )B . %ﬁ?‘é@f@%ﬁﬁ%@?@fﬁﬁ?@&

Phafﬂ’ée@!t&ﬁhﬁquwtm eRIprifing meprprund of omoadal, agecond therapeutic
P hEE & pU A i gt NG, .vophiJ | zed

B P a o oA RO p B! Rl SRAD i Eihaputsof

the cgmpesitiontarrtypicatlymiixed eeblnded weaeatt iatphiysidabmixture. The physical

: L V-e- | nj dil.uent at .the ti of use.
i QIS At iR | DB Ao oo S0f e rovtes
describert bereinwi t ht he protein significantly mnimzing the
as | at.ed s ility risks, Wth liquid formlations,
oy AREBLEA S ERherabdtyle Akl ity Bt poscpAR 08 dptngideore
admimistratian matheqx_aﬁenﬂ:.[ia tihﬂteﬁﬂﬁ?ﬁit'lﬂdmhfﬁ tﬁe?t@;bétdrt]ﬂcza%eﬁts addnotdhysically .
. . i nportan in note i s tha )
me%?@é%ﬁ%raﬁeﬁ‘% adPyutsiptorh B adminis ered simplaneously or pequentially
as sepiwatel damaposftivneLFat b:ains1e)d eémipaithd! dFoRaliaRaf b GdAkstered by
inhda#“l%x0|§£ent cor onengir‘&90131 Sonme preservatives
gupn Fnpltenposky ox sequentially, iith anofher thappewic ageahusing an
inhalbfici QéliveRpteviee dfat 6RPRIyd BEFIrh@RoWPRANARARI ) Glifter packs) for each
reservatlvg‘.a In clinical trials that focused on ?he

ther aE?/‘Hf%%ﬁeF‘b nA mﬁﬁ&%‘&‘@ﬁﬁpv@@a&iﬁa AN beeadministered using separate
deliviier dbvideg[il.d), orRAddlivER! dSRtd BF eX@ﬁhQﬁ%@ﬁt‘g@QgZJnF Rﬁdinﬁﬁ?ﬁy, the
and benzyl al coho

in fornmul ati ons, contai ni ng phenol _
therapauticagsatsean bg deliy eredbiy ki fenentrontesiofiadminisatéaii.e., one by

inhalb#GDRR] BBtk ByMral 4dMiMsRaSon 62 Suppl 3:98-103

(2004)). Interéstingly, anong the comonly used
praB¥fhgzmneptc apet spmpatiblshwith fesosgeesdaofttipetsent invention may

' : g S A, est.h Anal g,.,

be ushl Bp B R v RSy e BB R o AR bR e gpgona
therapentigagent igope tersds ¢ifeativaly admuinistearkd by éthalatidnhByaway of

wi || know what anmount or range of excipient can be

i ncluded in any particular"P Tmul ation to achi eve a

bi ophar maceutical fornmulation of the invention that

pronotes retention in stability of the

bi ophar maceuti cal. For exanple, the anmobunt and type of

a salt to be included in a bi opharmaceutica

r o, . Y a1 o o o
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salts, am no acids, other tonicity agents,
surfactants, stabilizers, bul king agents,
w@eooopeabect ants, | yoprotectants, anti-oxi dantBCT/DE10a7/009925
ions, chelating agents and/or preservatives. [00134]
Further, where a particular excipient is reported in a
formul ation by, e.g., percent (%9 wv, those skilled
inthe art will recognize that the equival ent nol ar
concentration of that excipient is also
cont enpl at ed. 001355]h (?‘5 course, a person hav%ﬁdg
illusfraipRegressptplive YPehR! hFrPGR eoniscbaimaxbe Head itk the
compBla@ $ 1 tBlsl ifsntidh ihdlgde bat &'EEH& iR 6 X Rinetn A6 a%ents such

an | nt er dependency wit hin particul ar” fornul ation

as stgggidglraniizinHipmmatofyagents &J@ﬁ%qdatg eptippsteroisisiaail rg@m@g@mcozls), non-
steré¥BNl Ri-InPMBISHoMEeRs (RISKIDsS, Qﬁﬁ?’ﬁ]é; 1911%'1@& bronﬁhodllators such

E)oteln/peptlde concentratlon or ere,
as PRHyiigibyewbadangsing 2hgeedulatorscadtf athreunrgld recqutdr tganists;a

h l.d
antlfri’lz%czlgﬁla QIYtS %cﬂwmﬁhﬁ:ﬁh{% an'tlglo‘ilcg (? Al E?ggagtvg ﬁ.}lt&nf)ycs and

0] nalntaln

'anti‘dfralaigpmsi mummmhws,mrbmammmtom la€flerenhbloekers, sueh as D, agonists

and Bgﬁ%#ﬂgn ?r?%ﬂ agortgl usl%qﬂ%c%gtg%cg}reé?pﬁcéf{pt%o%és ) agtlcfﬂoﬂnerglc agents).
Nun’ietrom maﬁgpr:esgdf smhmlmrapﬂuustagmth Iaieewd\l\?tib\dn bzelthwd)Smtable doses
The ons .are.stable for at |east t
for th S byl en B TR heBRie B R P80 4t o Spgounor e
lnvehtmg ateegypicallgin thetryngesofdoat 0.05 ug/da9rto akb@BHONAgAIRS.
[f life of the.phar ceut i cal product. 100137]
gaertiguiss é‘ﬂ%ﬂdé‘g b'@i%‘sqnmrﬂea epraRAd crfrfwmlaéﬁs

admfniétbi‘bﬂfm COfibeiRioa vith ﬂ?t%f&&’@ ahfAlLinARANGHALE WepPsentative

t her apeuti c prote| n fornul ations. In one” aspect,

exampleR g&eraital grt prFamgatory pepmi e ean be asepagombination with the
comP&lﬁﬁdshﬁqﬂls iy bRt ARIE QHPHG%OE] Qgﬁ%ﬁ 10, tt?e@lo%ethasonle d1prop10nate

lizing a therapeutic ositro

budgsgpids; b ansqrmoaatwq&:amgwmhd@ebm(mmbmgmﬂuoro 11B-
hyd@x$ 1Bl (‘rﬂ&l‘x)ﬂ&ﬁé‘ﬁ,ﬁu” nded 35441 @é{;ﬁ %654{1903%9%%5‘?6%

present net er conmp one oOr
dexanegthapanegposPedifluaddiing [(a-fs;tmbrldartmmyg oRgke N B-hodiery-d 6a-methyl-

m x pyior t 1 1i.zing, ddln | east on
> °"8§%‘§ﬁ% g idRns CresshrEethic el 5 P i s |6a+%ar§1ﬂu°r°-llﬂ-
hydmggulsatmagyagmt[(mmhﬁl $Qttﬂu?é‘zb&ni-cﬁx%oﬁ?l)gxﬂlf?ib%aﬁldrosta—1 4-
to | yophilization. The bul ki ng agent K be any

diengy} 7R TiEposiiont acid Sctfuosemethut ester; 6ﬂﬁadhﬂu@r§pbkﬁ- ydthey-160-methyl-
3-oxbul 7‘@1—{!@2 pRESEx yaSdrFBRAN 4 @kenelﬂﬁa&%&ﬁf F@E@Qﬁ nt, the

st abi I Ng_ag ent IS sucrose. he surf act ant Yy be
oxotgl Emﬁlaaér%rwl)cﬁégee; flurdeplidis; ﬂuhcaspne prepianate dieteylprednisolone;

moniet&?soﬁé'ﬁr% gleapledhRoRRLYHe {iﬂ%l‘fe %)F}l] 409%49]1" ]tT%? FZ%:F} {o e

reconstltutlon practlce zed na
acetopide: vad thelike oy rpbar@macpwfrl@lbmceqcptdvlesalm ﬁthEOﬁ/atSelK:hfswrmdal anti-

to th
) B EL UL B P o
procedires amshrsagéntanF mbta@trmlﬂ:, dhe pppatationned sesef stereidal arid-

e, B P TR 3 A RS e 00

U.S. IPIaEﬂnthW 6,758, 3981321,1@535@411(13&92(»@4 mscpaténmbys 53ELERdSsued

2 2084 P el Rt au ot esor oty Wnosmmmagoubtisned

Febmarghll4uem2 tandaefeycﬂmbs titetiatleteher apeut i ¢ pepti body

03|t| ntlon 0141] The lvyophilized
gﬂ?ﬁ‘ §f¥ %‘{'%'ﬁ (k% paeH is DPIAlY dmiritered in

an mﬂsmﬁnhﬁqiwdmﬁ:s S.Qhéthp@iﬂwal&' béardfRial eBectilbGPsS adiRlidt8led with a
e.g., sterile water for injection, water with

preservatives for nulti dos#?&1se, or water with
appropriate anounts of surfactants (forexanple,
pol ysor bat e-20), 0.4% saline, 0.3%glycine, or aqueous
suspensi ons nmay contain the active conpound in
adm xture with excipi ents sw tabl e for t he rranufacture

D - o s o oy o
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(00142| To adm ni ster conpositions to human or test
animal s, in one aspect, the conpositions conprises one
wo@roompeAIphar maceuti cal | y acceptabl e carri ers. Pnes2007/009925

phrases "pharnmaceutically"” or "pharnacol ogically

acceptable" refer to nolecular entities and

conpositions that are stable, inhibit protein

degradation such as aggregation and cl eavage products,

and in addition do not produce allergic, or other

adverse reactions_when admi ni stered using routes
compappd ehdigAnyeatiche Typicallycdhe siserifdlsatiaflawmatory agent will be
admifibefaBA @H tahfod

B T o T Bt I AL U 566l per
osf’coatlngs anti bacterial and antifungal agents,

S £: ' .
| ol BRI e Y Rt Ry olppSiitions of
the prigeans paigntien:pept i body conpositions may be adni ni stered
orally, topically, transdermally, parenterally, by
i nhal ation spray, vaginally, rectally, or by
ExahnﬂeACranial injection. The termparenteral as used
vg erf% cl ud subcut aneous i njections, intravenous,
ranu'%ﬂpg? PntraC|sternaI i nj ection, or infusion
t eaﬁhmlcztuﬁfied Aclipinsd 6Bihie divedYioh (1 FEMEN BUslended with milled lactose

5 L e A S ST e paitsbave a eV o

aboutBONaRtd ARARADY i jaRE hbPRsHhen 959S4¥ tﬂé B&ttich a@QEQ\Iﬂvﬁﬁ‘ of less
at a gartlcular site is contenplated as we

thendSrankh| This b&msé smtcm«nss themloadedinto atdlyldﬁaldﬂlstﬂrs of a peelable

her i rities
blise 3R oA B EnBla oy g iy 1 Vg lebakont S Bt e
compdlmch:bﬁhe ﬁweﬁﬁsn ﬁér ddie. qbEROSBIchisVTIhEBlistH8 aF@idrhﬁfgté}H& usmg a
dry (2 1ﬂ&ldose | evel s and pattern being selected by t
??%‘?l Physi cian. For the prevention or treatnent of
dlsease the appropriate dosage will depend on the
e of disease to be treated, as defined above, the

Exa Plty and course of the dlsease whet her drug is
Drymd}k@‘ﬁﬁﬁ&lﬁgﬁpr eventive or therapeutic purposes,
preV|ous therapy, the patient's clinical history and

e SyBHEenized mewnﬁlgof tapanvienon(lsg) isbilended withhmilled lactose
(200@&@ Wﬂbm&hﬁicﬁﬁlon[l&gﬁﬁ g%ffirt](él o]% pﬁ‘%{lﬁ' ch;'nll%d lactose of

addj tional aspect, the i
1 20@0 pe bleaded eorapostﬁm 9 asjsed inttz edrepowderidsalation device capable of

GRS AR BRES 0 oA B S B S e

doseenbodi nent, such a k|t i ncl udes a conpound or
conposition described herein (e.g., a conposition
conprising a therapeutic protein or peptide), packaged
Exaﬁqﬂﬁxjcontainer such as a sealed bottle or vessel, with
bel ., affi xed to the container or included in t he

DWS’B&” BEOMRASA ¢ bes use of the conpound or

c Okpﬁﬁ:rdmﬁd ¢dﬁnﬁ2ﬁﬂ1@tdf&h@ﬂwtsﬁlﬁ>rﬂ§bb‘i’ﬂg) dnd PRoronized steroidal anti-
nentagége kit contains st “cont ai ner having

. nbod
inflagimalory rern(ShO mred;asp blsnied b mailiad drotese(®P b This blended mixture

is thepOoRdE ihtcdiRdAidhaA bHESERGE LRl Bl d BTt a'cﬁgn @n amount s ficient to
physi ol ogi cal |y acceptabl e reconstitution solution

Pro"l@ﬁ éde&#g torahput 689 sgiofithmcomppund e faspiventichper dose. The
QN [ C nit dosage

cont&lor m Hé‘rgh&&rscaﬁ’g'&&% rh%ttg %d u%u-%aa} &gg)ogwic? ev'i%%ag sui tabl e
for adn1n|ster|ng the conposition according to a
specific route of adm nistration. Preferably, the kit
contains a |l abel that describes use of the therapeutic
protein or peptide conp03|r18n 100147] Dosages
(00148] The dosage reginmen involved in a nmethod for
treating a condition described herein will be
determ ned by the attendi ng physician, considering
varlous factors mhlch nDdlfy the actlon of ~drugs, e.g.

-, o "
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route of adm nistration. The optimal pharmaceutica
formulation will be determ ned by one skilled in the
wa@ed7dzpendi ng upon the route of adm nistrati OPCEHI007/009925
desi red dosage. See for exanple, Rem ngton's
Phar maceuti cal Sciences, 18th Ed. (1990, Mack
Publ i shi ng Co., Easton, PA 18042) pages 1435-1712, the
di scl osure of which is hereby incorporated by
reference. Such formulations may influence the
hysical state, stability, rate of in vivo rel ease,
Exéﬁigegﬁte of in vivo clearance of the adni nistered
Meggeh Dose DepAed Catptiitidie route of administration, a
sui takhl e dose may be cal cul ated accordi ng to body
wei‘y RCToRHEd cemppupd obthednvantiond 40 £} isAlispersadtip @rsolution prepared
by di®bIVieFRRIthRf (01208 18 e GhE A WAECODOILY. .t'Phéjl%El?lEiHh Nfspension is
t he appropri ate dosage for treatneht involving eac or
spraylied s9d dnpemiareniser] fooform samicyenizédconopsitie! somprisingparticles
or di i | 0 gt L.t hou ue,.. .
havind Ao e ik il dtout PSR, TG ptibiopO BRE8G om is then
loaded finfp magtersd-dosel i ba artd i ges| costadning pedssyrizes ME1)2-as

f ki neti ta observed jn the humgn
totrdfiBrRAREHS 2 Ry B RaLGITOUEE Al eyt p s of the
compayndef tsdevdnsion eer ddveorighh ddtiniiteresblld HbRELPEE Y Shaler.

for determ ning blood | evel dosages in conjunction
with appropri ate dose-response data. The final dosage
Exabfide ®n Wi || be determ ned by the attendi ng physician,
N.bc?nsigering_yarious factors which nodify the action of
eoYEYsComPeSitioRe drug' s specific activity, the severity
of A BEmPAIROST tBEthvehBok EBPRBS|VEASHRA] '
. . the age? condi tion, b%dy.me?gﬁt, sex a%gh%?%?&%%%?hgis)
1sotom¢ salie (12hmlgeJdeinpixtuse instirddendsonisatedtintib thef compound is
diss@98A.NTRS pAtd - 8l colSrstudi
lss.ar ec ondBct efgﬁ]e %%ﬂgg%ﬁ%‘éﬁ %ﬁfégﬁ&?ﬁ’ ?{%ﬁgsr%é@" 15 S by stowly
addipg ganepuad N sedivp pydramidet 6T hbosdgtion iswdhsniaeebddising 4 nebulizer
. t.for, varjous di.seases and conditions, )
d"”‘%ﬁ‘%@@ﬁ%@? GePY D 1 b%%ﬁéﬁ@ 8805 $inaqmppndgfdhe inveptipn per
dosepreparations in accordance with the invention, a
peptide is attached to a vehicle through the
N-term nus of the peptide, Cterm nus of the peptide,
ExamipldBt h, and the resulting structure may be further
i.fied wwth a covalently attached WSP which is
Hhrgggﬁﬂﬂ%ghﬂﬁ“kﬁe vehicle moiety in the vehicle-peptide
Pr adeszhipouhldWT thd MSehtii @GR! ifraP Rt | ffmAfnesi
this i#%ention nayebe descri62%?§§E?E§ﬂ¥%ﬁggﬁgﬁg Qénemunl
stearpis, (10} j122 are thprqugklyﬂ»le@qdc@hﬁgp@plm c@nposifidn isdoaded into a hard
clatheOAshR: (508 nl f : )Es -(1L4)g-P
gelaty (0 3}‘)§r -(P' o l_gs%%gﬂ)ﬁl Ee? 'Eh}l)%ulé)l'thgt 56 adiiiriddld oraaly.
5)h-P3-(L4)g-P2-(L3)rP" -(L 2)e - X2 is selected
En,ﬁ,zgm;—(LZ)e-P‘ , -(L2)e-P -(L 3)f -P2, -(L2)e-P -(L

3)rP 2-(L4)g-P3, and -(L2)e-P1-(L3)rP 2-(L4)g
OralSwgpensgiph- P4 wherein P1, P2, P3, and P4 are each

in 0 har macol agi cal ly active
pong Bfhg EYABRS SRR AT Hem ¥ sispension or ora
admipjstfeppemdent |y |inkers; a, b, ¢, e, f, g, and h are
each independently 0 or 1, provided that at |east one
of aand bis 1; dis 0, 1, or greater than 1; and WSP
is a water soluble polyner, the attachnent of which is
effected at any reactive noiety in F1. [00152] Thus,
conpound | conprises conpounds of the fornul ae |
[ X -F HLWABPd i ncluding nmultiners thereof, wherein F
is an Fc domain and is attached at the Cterm nus of
X1, and one or nore W8P is-&ftached to the Fc domain,
optionally through linker L1; 11l [F1-X2I-(L1)c-W5Pd
including multimers thereof, wherein F1 is an Fc
domain and is attached at the N-term nus of X2, and
one or nore WSP is attached to the Fc domai n,

.
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IV [F -CLVP MLMMVAEP i ncluding nmultinmers thereof,
wherein F1 is an Fc domain and is attached at the
woraenmiipus of -(L') G P 1 and one or nore WSPPEBHUS2007/009925
attached to the Fc dommin, optionally through |inker
L1; and including multimers thereof, wherein F1 is an
Fc domain and is attached at the N-term nus of
-L'-P'-L 2-P2 and one or nore WEP is attached to the
Fc domain, optionally through linker L1. (00153] In
on engodlnent F1 is an Fc domain and is attached to
FPUHE Nt ermi nus or C-terninus of aAE@Hﬂide In a
relm S HTTked—Tto—a—dtreti C
form as described herein to which 2 (or nore) peptides
ar &APRAENSS theriwepépn i des may be honodidegic (i.e.,
th@uﬁm@m no acid sequence), or heterﬁ anmm c
e., different am no acid sequences that®bind the
saﬁ@dﬂﬁﬁgbbﬂdp that bind different targ2®sy.[00154] In
anquﬁg ment, Fc-Loops conpri sing 3 pepti de(s)
are pro ed. Fc- Loops conprising a pe8 § (s) are
pr é‘p@mﬁ@arabea process in which at Ieastom)ﬁeg
actlve peptide is incorpor d as an
|nterna é Ence into an Fc domain. S &n interna
se@u&mﬂ(ﬁ%ﬁsbmtwdqied by insertion (i.e2.83gtween

am ' in the .preyiou i sting Fc_ domain) or
ﬁ%@@b’éﬁ%ww% il siFEhe o ded Busi y
exFddviofiggFc domain (i.e., renoving am ng @gigg in the
pr%ylously exi sting Fc donaln and addlngkfeptide am no
aci®9™8 1 the latter case, the nunber Pept i de
anmbDistilesd wistepdded need not corresponqllstgbidybe unber of

am no acids renoved fromthe previously existing Fc

domai n. For exanple, Tn one aspecti, a nolecure In

WNITEB rddl

A o G HE RpBE IS nd FOD KRy ePEpR 3B of
SuSPERHRIb URBR SYsPeRAieie i asimuinistesprberallyby a process

conprising: a) selecting at | east one peptide that

nodul ates the activity of a protein of interest; and
ExappleyHepari ng a phar nacol ogi ¢ agent conprising an amni no
In;e&ﬁbﬁé@&%%ﬁf% of the selected peptide as an internal

equence of ‘an Fc domain. This process may be enpl oyed
t oAmwdifonnd f e tioamiion (OiBE) is dldaldee adth 6.4 eddiub] Aéthe buffer

sl B B8 B e S BB plE o

aquthDsORydm&ﬁaﬁa amacwolsamae&s 28 thnt BOSoRARO A Rece@ABy, and then

Sufﬁ|nternat onal ubll éon nupber s 00/ 24770 and WO
Yaroesnr “?ﬁ% c’é@g farovidsdoral velume ef3Qupl. The mixture is

then ﬂppiadaatdugn a@w&'ﬂle Eiddet QU2 croBPR0G6 A A%344188Y] %ﬁ Quitfble for
ta nodlfy an Fc domain that is part oP

adm1n1\ rdoétg
ant Y IPRCHGR 5" way, different nol ecul es can be
produced that have additional functionalities, such as
a binding domain to a different epitope or an
addi tional binding domain to the precursor nolecule's
exi sting epitope. Mol ecul es conprising an internal
pepti de sequence are also referred to as "Fc interna
pepti bodi es" or "Fc internal peptide nolecules.”
[ 00155] The Fc internal peptide nol ecul es may include
nore than one peptide sequence in tandemin a
particul ar internal region, and they may include
further peptides in other internal regions. Wile the
putative | oop regions are preferred, insertions in any
ot her non-term nal ‘domai ns of the Fc are al so
consi dered part of this invention. Variants and
derivatives of the above cofpounds (described bel ow)
are al so enconpassed by this invention. [00156] The
conmpounds of this invention may be prepared by
standard synt hetic net hods, reconbi nant DNA
technlques ~or any other nethods of prepari ng peptldes

o r o, NN A ™= T Y T
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[00158] Peptides . Any nunber of peptides nay be used
in conjunction with the present invention. O
w@anviizubar i nterest are peptides that m mc tPEr/US2007/009925
activity of EPO TPO growth hornone, G CSF, GW CSF,
IL-1 ra, CTLA4, TRAIL, TNF, VEGF, MWP, nyostatin,
integrin, OPG OPG L, NG, TALL-1, Ang-2 binding
partner(s), TG-a, and TG-b. Peptide antagonists are
al so of interest, particularly those antagonistic to
Ui the activity of TNF any of the interleukins (IL-1, 2,
—%‘—Y ...), and proteins involved in conpl enment

aCtT}Yeaédnﬂfbuﬁﬁs ef thlscﬁ%ntl&ﬁg $§s%ﬂpg{)écggr‘?&gﬂzrr@cﬁzlt&qaggﬁlst and

i nterest, including tuno om ng pe
MUSERRBIC APREDE W@Fﬁgpﬂish@tp@m dnddberefome, subke combeundsl dre efpected to be

es L.scover ed ods
use Zgiﬁlegdg gﬁt?c he T e e%g‘gﬁ%’af%%%fthoqsﬁ?g‘ﬁateg%yrg adrenergic
recw[:mrs of nmatamﬁlc m&dptﬁfsh &e., rdiea B6REtiods0HdER4 alRA6Red by treatment
articular, is useful in generating

W‘ﬂb% B% F‘@%&f’rﬁlﬂfgﬁ?@ﬁ FEONRL Op P BVSRETIRIA YRI9PICS ﬁntalgpnnﬁtasstty@eﬂedwal
conéih@h@ﬁlretvhéli kWi B thsS6t @rﬁiﬂa?}n slélflqmtﬂéf Al é)fef?rgﬁfﬁed by the

r andom pepti des can be used to identify
teachings Q4 Eelearet ahyMyreasinie Raesptopehidiypes dﬂmrm@eﬂwnarei Therapuetic

Potéyttal (éﬁ@%’) 10(§ 46@'43'9 H%HFFESUI tt%g Oﬁ ;3691t Tﬁ%}% eutzc Uses and

|Sp aé§|s art|CU ar or 1den
Potgpgigt pf ﬂqgencmemr WOQUW’MMtGngM Ewn@pedlreitClchal Pharm.,

53(%S%é90 ag‘g t@\?\? ra?xﬁergfe%q%eg %11%{;%?%ruga§uc% %IY: fcg)&ldg}%%giqﬁlude by
Waygyfgxggplq@yhmnaay dispalees)r, dlﬁkaugs dsedated mmlreﬁersﬂﬂ@aﬁway

obs(HFOnPEith 3 B o BB ERonnLGHEE (5 Bn ot anfwpecey

bromghitisznd emplhysdsmab a&thmbyulmaf}pﬁlimtsﬁ GnbYhe Bk& T ©HHeL conditions

. C of interest are preferred fqQr use in
‘“°‘&§¢$ B Q\%ﬁ%ﬁi JePEFGTSBﬂ COBEORL? p'&?@“éa’é‘ﬁﬁi iR Atpedics Kosie
mﬂdmrﬁhﬁoajr Iaﬂerg1@ pe68at &fd ReRtdratece R lisbAses), EonENb W hG.
ow rgég %ﬁ grovﬁgled Cyt oki nes have recently been

BRI ggdifyds ergla G- & HREPFC PRE gpttHF wissertionsaed muscle wasting
disedggl ot (1997), Archi vum I munol ogi ae et Therapi ae

Experingntalis 45: 353-7, which is hereby incorporated
by ASPEIRSIRN oRgsmpadiess. thisimyertion relates ther 1@RIRed for treating a

puhl(cfxﬁ@ Hitordet, thd- ﬁ'f?:ltl'ﬁ)dgt)mnp% f’cﬁﬁ]?ﬁs%n% @%S;%Jdeﬁ%' 134 of treatment

pears in ‘Tabl e Tabl'e 3- oki ne Rece

2 th@l%%%lmlhéﬁffwwmm%pf Toerep@mbit foesulal I g&hdsylsed to treat a
pulnﬂﬁﬁ%paﬁﬁrdzy Rie E&ﬂ%}&%ﬁﬁ Lb?ftlﬁg]ulf\)éngmll\f 83(}%’%{1 1nlstered by

natop0|et|c
inhalghign dr mydiiple dpesstnsk dawsn llsiggle HoselBy day ot 5 s(r@l@R)os% Rer week.

el S oAU o o
about 590 mg/d(ams) IL-6 R Leptin R4, GCSF EPO TPO, PRL,
4 |
EN_Igl %e o%lt_{% %98@9 ecést, ﬁEF 1r§?n 191’1 re}liﬁtef % ?fr&g}@sofl tf_eap@g chronic
ObstlBG?Fe pl,llrrldnary dj,ls¢al®I3 :ar bBH:daLtf%helﬁethbﬂ compesihga@isnidtering to a patient
- erfero
a thegeRu ey’ %F"ﬁﬁ eSO RO Gf Sgilpil. Ceperally, the dgse for

treating-COBD drlasthind wilLrahEe Frond &bdurk10/ gl’ddyftﬁ |abg§tg§)§) Fgl%ﬁ’ay The term

“COPITT paprargageby opgel og iyl b evanciade wmcmor

respifdtdny, condfflons Gﬂéﬂldﬁ)@%hr&ﬁ@ obs¥dQivelbrodditiN-and&Rhysema, as
% '[;)CL OX40L, OPGEL, FAS, CODR TRAIL, APRIL,
exemplified by the teachmgs of Barnes, Chronic Obstructive Pulmanary Dzsease N. Engl.

J. Med., 2000: 343:269-78, and references cited therein.
--32--
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AGP- 3, BLys, TL5, Ntn-2, KAY, Neutrokine- a V.
Chenoki nes 1. a chenokines: 4. Chenpkine R 1. CXCR 1
WO 2001/17R96¢ bel ongs to CKR fami |y but is unassiPeEUS1007/#09925
i ndicated subjamlies. O her IFN type | subtypes
remai n unassi gned. Hemat opoi eti c cytokines, IL-
Idigands and interferons do not possess functiona
intrinsic protein kinases. The signaling nol ecules for
the cytoki nes are JAK's, STATs and rel ated
ecept or. IL- 14, 1l- 16 and IL- 18 have
oI R R d BRI (b CHmPTELE of g inygation b ioally have

the émlolf pritRSfrighiefchofildtiée CRABESEMgIE §n Hﬁﬁtﬁér%ﬁts method aspects, this
stinct intracellular molecul es for. sign

IHVW’QM tates it A meted of prgdugiag brengbadilationgn amsmah itk Bsthod
8ah h
conPR NI DAL ol B o
compoupg pk formulg]. | Gererally the deseder produpingibrendheddgiay will range from
bodt’ g@yp (7TM serpentine) domain -
2 Orég)ﬁ%%ﬁguigﬁgé areé'a r ot ei ncoupl ed. 1 L-8, GRO a, b,
en gsedys ajtheigpeutic @zenh thhermmoirousls of M1Phn\&ntlm Ble dptionally

> eot X|n 3
w8 Bl EMES o SAAE oSBT AR, b
admd@sterivg O8FcomvdundRIsFttis invknSorbwithn stetofdaCGmtifladBnadBy agent,
tnplvé%ﬁ-_fl }9ng l :%ggqué%?é g@%}j{tog ag%gt_ac\p/é%; r?ll%axgr%f{egpltwsa%ltagonlst
actlﬁtﬁm’ﬁiﬁqtﬁiﬂf}m@natérﬁa@&y%ﬁﬂsé éc@ﬁvauEﬂa% ol Fa)Ineutlc agents.
TK-1 1.4 | G--1, 1G--1l, Insulin 1. Cystelne rlc

Sinqg@barpgqquticaleomposytigps | ndheprbinpiansedntsinmyesivg therapawic agents
h(Hy ehd

e Bl i 0 SO U S L B s

fhfeagwf%ﬁeg& 85¢14¢, spEp Ve éomﬂmw@nomonmom@smngmﬁcant advantage

over M&ﬁﬂsﬁtﬁ%s'cﬁﬁ!aiﬂﬁg hee {h%l‘z{p%ﬁh@ %% A% ﬁc&\{g ng@1 grf %Ipo iciilar

bl ood group antrg
embpdirpgnt dhe pharmasgmtics nqmsesaepm, Cdmﬁ)ilmhems andwmasﬂiqu ef thJs
hkon KRuhe! N bulin superfamly but
nve Egﬁl r s]%g ﬁgﬁl%tﬁ F %gg%gcgg%l&'!éﬁ e@gln ?ﬁ'ra Yristics
r erfénae agnegomads oﬁthTM\ralﬁltfrDﬁd’seﬂa ibotiCPs ﬁfbﬁh&glcca%amst activity and
assqoci ate NF. receptors al so. 6 STKS ma

m“S%mc%ﬁﬁ“SBmﬁﬁﬂG%‘Pﬁé%cﬂﬁ'éﬁz $hsPIpetndire glse uerEM af eavarrgh tools
for iHPASIGh@NCEk stlddngd bﬁﬂ@glﬂalks'yﬁ‘t@ﬁﬁ%r @%ple@ ol g B?aﬁf”’t{nterﬁé receptors

the jntracellul ar_domain of receptor Kinas

or MURGAEIIC TAGEPIERY, yheditipeally, éil‘iia‘t@npwntdh eresusgﬁalls screening assays to
dlsc&Fs‘?ﬁ1 %Fleﬁﬁhﬁi% s cgll?lﬁoﬁr?&%tvﬂ{gsbcﬁlz %chldr%ﬁgllglc agomst%g{lvuy and

muscarlmc receptor antagonist activity. Such biological systems or samples may comprise

B2 adrenergic receptors and/or muscarinic receptors. Any suitable biological system or
sample having B, adrenergic and/or muscarinic receptors may be employed in such studies
which may be conducted either in vitro or in vivo. Representative biolo gical systems or
samples suitable for such studies include, but are not limited to, cells, cellular extracts,
plasma membranes, tissue samples, mammals (such as mice, rats, guinea pigs, rabbits,
dogs, pigs, etc.), and the like.

When used as a research tool, a biological system or sample comprising a
B2 adrenergic? receptor and/or a muscarinic receptor is typically contact;ed with a B,
adrenergic receptor-agonizing or muscarinic receptor-antagonizing amount of a compound

of this invention. The effects on the biological system or sample caused by the compound
--33--
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CETP cMet Conpl enent factor B C4b CTLA4 d ucagon
A ucagon Receptor LIPG MPL splice variants of
worpdogaeiies preferentially expressed on tunor cRCT/ES2007/009925
e.g., CD44, CD30 unglycosylated variants of mucin and
Lewis Y surface glycoproteins CD19, CD20, CD33, CD45
prostate specific nenbrane antigen and prostate
specific cell antigen matrix metall oproteinases
(MWPs), both secreted and nenbrane-bound (e.g., MwP-9)
Cat hepsi ns TIE-2 receptor heparanase uroki nase
are ea@&? cHOiSE I dnsasuredusingrqnyenional prospdwes sl equipmentgsuch as by

mezféﬁﬁl?i%yﬁﬁxd( I§T1H)a raﬂﬁ’fh%_| Bﬂfdﬂ}ggﬁ%%%rlﬁ-'ﬂﬁﬁh?% é(&&%h&es ina -

ﬁmctmal as splepvey getsmlmmm&m @rnqunt efprionshapmotecéorepoyidsd by the

oG8 RO SEE A58 TR, L9 ot i

chapgestin d denciiopebassan 1n'5abiedﬂgadd-mh‘ﬂfdm.‘tgtﬂl cBthgeeinintradélhd® cyclic

N RN T R R —

adetrdpl @ ldsh §tvhichlsyothiesisesgARIP) £li g id-raediard abbtges in incorporation of

abbre e "X jn t uences
g Y R PR L asifte &) it s R G SR Etag Ry vpageoptor
catabjzee ewiis gk o f £ PREETP subaenm Sigand-eedimRaShaniad indfitde 1ﬁ&acellular
t he.20 natural I%foccurn n& am no acid residues. may

calciym ions (measredy fof Fraraplg ey haé?melb@-wméammgtpéﬁaé?ﬁder or

FLIPR® €rom $/5166104r BEVi¥ds, I, ); Bn@® theMiKed) A mp it 0f th@ﬂﬂfeﬁtlon are
few tandem| i nked exarrpl es are provided in the tab

eXpeqierkioragontze qricaesscpchiyation o%enaz 9n¢35106rn93pc§¢r mdeantagomze or
decrlehé'éktﬁé ScEieRion! J}%%Q%ﬁ' ﬁ g&fo aﬁ%%\r&sl lﬁl&&{ ﬁ’%em orin

are shown separate
assayp pf aisimilay natwysToe nymppasisd:fehmxyvdmaon Naﬁstylblcaik}ede used in these

t t t d t h th of
studffe 8 s 00t o B0 S B tebimelty o b o Regotar
ex angiligenadlye thercownipmbedds nf thiwcinkaltih cafrhe ypedhs eeital itdids for

oy e an _.one S res form i.ntrapeptide
eval Rty dP RGP oS LoBis relel DaPuciopon soieppad of
fornpapl isiesed iaB a Gedlderdin af dseiy 1©)aH6P @mirisbA bF 8RaRHIIA®btained with
nded pept| des are specified in the table

disulfid
a fe%&h?}%?@ﬁ%%fgf hsepminguad phforpalab r Feorssampie, #s aéeeslélrglme@eptor
and/B?ﬁﬁiséhmﬁ@ fbcRplof Wirfirid Yah (Lt &uARR, 86 c@[anTﬁé Q}X iH884 N

the table. Derivatized peptides in the ta
radl%lkméldam}aqeat% psserRfor  test ¢empous] artregraus of test exinpounds is

COHIBQIQ:@ ftd Vi lﬁzzﬁﬂel%ggltc'rg%étcﬁ?ér T 5’?‘.‘@5&% Qec%lagfoghl%l?%nég data for a

i nvention es I n
compaurt;bo(ﬁ/fonnetaﬂi toudentify thyse a:ap pentipmntds that lewve desigibdeipinding, i.e.

test é‘nﬁ? vative agmlgn ‘Wﬁf‘g ﬁg%‘%] Ntk aoé'%\gg?lg%rl 9 gg‘é’“&?l;g’%d of formula L, if any.
Altesnatistly, firemtatnpleybi@icheprovichioe efﬁaﬁ caftbadeRehihed for test

com esrimdue , the sugst i.tutio a[) noted b whi ch
BES RS e doipobid o el i DBt b a6 & ghgrnmal and
this @ita abmpélﬂeQQG)derﬂlfy téﬂbé@m p3(9v1d #@ ot @l or superior
bmr\%t {ertson et Jg . Chem 40: 2876-82,
PRIRtegH¥e et p hstaéae%y F“&flél’%lﬁl?é‘ inqlydes; a5 saperate gpdiments,
bothqf)thé Benefatsatbst donbisiHsdn 4, p%%
° a(l)?l ngd in US. _Pat. Ngg1 éuggét%%%p 7a8té615%§ anéu) the

analSSI%%f)thGé‘E‘t dajaite Adentify tost epppPwds @TERteRcst er ence.  For

t h%&%@&ﬂ&ﬁ@%ﬁ Ay e mo&mh&s 8f thid IAGeiRSLd et nstrated

X2 through Xi 1 and t
using various in vitro and in vivo assays well known to those of ordinary skill in the art.

w=34m
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integer "n" are as defined in WD 96/40772, which is

i ncorporated by reference. Also for the EPO m netic
waeegaarmes, the substituents Xna, X a, X2a, X3BCT/K&R)7/009925

Xsa and Xca follow the definitions of Xn, Xi, X2, X3,

X4, Xs, and X respectively, of W 99/ 47151 which is

al so incorporated by reference. The substituents " "

"Q" and "+" are as defined in Spar ks et. al. (1996),

Proc. Natl. Acad. Sci. 93: 1540 , mhich i s hereby

i ncor porated by reference. ,,.and X7 are as
For aéwnﬁdrqpﬁesspts IVatsaynge dsscr#@d% @urﬂm ideteil i thefodloyving
Exatdpiéy, por at ed by reference, except that: for

i ntegrin-binding peptides, Xi, X2, X3, X4, X5, Xe, X7,

and Xg are as defined in International appl i cations WO

95/ 14714, published JuneE%;,_ﬂ,ﬁq nd WO 97/ 08203,

publ i shed March 6, 1997 g‘?% al so incorporated

by Therfollewing Pran@tafloms afidiixameples agpgpovided to Klustrate speclfic

el ey 38 b BB s

aspettn fowehércis riog irgérsdedita M1pﬂreabepb Ofthisciheéftiveein algavagithless

re as defined in WO 98/ 09985, published
sPa%géﬂﬁgfgwa 98 which is incorporated by reference. AA

AP reafsBnts, seifing anderfils afi®sdlserdefisdaad théﬂfollowmg examples were

’ at i onal tion WO 98/53842, publishe
ot 8 SR sogiier (ouch 3rcAlgihat bisby Emeen dhe bice) and
weré(llsedxﬁl.th&(ﬁ,fmﬂmﬂpﬁﬁﬁb&l&ﬁ@fﬁléss]&h&ﬂs}ﬁe bRy defined in

Eur o Ilcatlon EP 0 9 11 393, published April

ogIn 1HoMEng e let BERA:G Arplysis Bigs efnieallyondpotadiupig an
Agilafif @alo Altb CARPEEAES] Wﬁnkt‘rﬁ%@ﬁ* Wil 2ofHax r%e & ??Qdﬁ) mm

unl ess ?t herw se noted. Abbreviations a sted a
colupps, spglisd by Wysilesh & Cil# ealunem), having p8.5' Sikgon Damcole s1ze

Deteefibi Was by IRy aﬁ?&ﬂén&%blﬁ%n?%%ﬂggg%é i{i n% % % acetonitrile, 97.9

required for the given sequence

% W&WE 2591 5% tp8petodectiteanic (1w suidkivbFiHEphdse CBVRESNDD %

w805 TR R AT MCHCHY o wer

obtajne ettt DRowi rete(bfcﬁ 5 niigmlimwte ioff i1 0% 6% hﬁﬁ)ﬁ@tphhib\/ls lgfddi’éht overa

-mi € t ds h o
ot EFEE Y AlidaR P! BB RS oL 8L minuce or s
to 38 wagvle IﬂiaseaBtgra/dlélyt ov'Eh b SR éreil; ahd PIRTRE ALRS0) dhta were

ce tlca such conpounds,
obtaﬂxggcr\:&éqg*lsegl Wk e o&?)'gﬂédm go? g{};p Pequa(g }ngllg @bﬁseB gradient over a
-mmunmmnds and nmet hods of using such conpounds, for
ex K@‘? reat, pul nonary di sorders. State of the )
e PRAT RisEA P s, HaTpecteHe 28 (ROM Shlataiapisllieee obtained
with ahs&pp]mﬁlmesy@t&nmm&ﬁér digeeas M&Q?@Px-ﬁoﬁxﬁﬂﬁﬁme}{t LCMS 10-

t.reat chodi | at ors.

20 dgjp e BB'ia}“ﬁB SHithE {7 e 0% groblg Imﬁmﬁ graﬁums rorer & 5-minute period.

cosiafAtstaleipubifioshanarde Qyﬁlsﬂﬁp&ﬁ{du&%é @ﬂ%%gl%@f 150EX Prep
Worlgsngtnl sts such as al buterol, fornot

1A% G fromed @%&%M@nar &hg méwlalplhysmwsﬁ was wateed
contab?ngmf@%ttﬂlﬂ’&broﬁk@fc%fd &YPE afd n&%ﬁg% % 53 gce? 11%‘1

muscarini c receptor antagonists I ner g

contaeiigOhiIfe Jriflearencaiis it Grvoiu muc*ampwsr(amoum (o Bhese
VeRsmas ni,st.er

reeoy nhal at'i gﬁéé)grt}lgér l?r’glg %{% ggr}dl%:{%r%pd‘gé SRR %1?}6'6#&21% RYy/rin flow

rate; &3 mngaadients end a 26 mmiref@ngn Erise®P tolunagwith Stmivash Particles

t st a known the art

CThes BRI K O BEER, B AR RO PA) ] Fof s arepiondie-csast ghan sbout
100 me grudesempte) Nbe f@l@@i&g%ﬁdltioas wete BP@aiy utéd: 083 ./min flow rate;

di scl oses nedi canent conpositions contalning a

muscarini c receptor antagom38t- such as tiotropium

brom de, and a b2 adrenergic receptor agonist, such as

fornmoterol fumarate. _ !- Additionally, conpounds

havi ng both 2 adrenergic receptor agoni st and

nuscarlnlc receptor antagonlst act|V|ty are known in

~ a2 a2 A A A P~ —

o g, o o
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once a day or less. Not all dual-acting conpounds

di scl osed previously in the art possess this desirable
w@e@paetlye Accordi ngly, a need exists for novePCT/US2007/009925

conpounds havi ng both b2 adrenergi c receptor agoni st

and nuscarinic receptor antagonist activity that

possess a |long duration of action when adm nistered to

a patient by inhalation. SUMMARY OF THE | NVENTI ON The

present invention provides novel dialkyl phenyl

conpounds havi g bot h _bh2 adrenerglc recept or oni st
30 35 Pr1Ga AP P ¢ IALBBYE 350 270 AISFROrb BES catespn vifioHymicron
panmdgqvaﬁa@qqlémﬁ,scg)conpound of this invention has

been found to possess a long duration of action, i.e.,

a duration of at |east about 24 hours, when
Exaﬁﬂﬂ@@istered to a mamal by inhalation Accordi ngly,

t he conpounds of this invention are expected to be
Bipheyyi-2+ylaarh amie eid Piperidinsd-yhEs@peut i ¢ agents for

| | SRAILEH AR B3 S| R AR Btk | Bl Berige 05

g, 54Mm®b€hoduq@nufercﬁdtymmalable frdra DéddﬁcIBMilWaﬁHeb WT) &fere heated

or..et hyl;  or har utically
toge%c cep EiT% ‘E#TE cg%n?ovf’ 13}8{‘ Limg; the lf 08, |1p ¥h-& é’ﬂcaﬂ?‘Wllc acid
-beaz}dﬁfﬁehdiﬂ &-ryl astpEwhs Mbnitbied Uy EMS. OThe tteﬁﬁl&ﬂﬁﬁ&%%é&fthen

i.s a conpound having fornmula Il: wherein Rl

°°°l‘5‘£83 ?&"%P@d sthegek (IHoavarcadsien, dtbem EMhlaydsnshlepie e¢ifli(91 mL) was
adde@rslcﬂ{l@f e!‘lfeexga&fgﬁqqix%@tx@sethﬁc&lp f%rapﬁﬁgﬂtt lu)e}'a¥lfl’ Ia{ld

acceptabl e salt or sol vat ereo
am@é‘#ﬁ@@@%ﬁ (%85@ 8cl-§6 mdl) was addatt dandmitregent g was tbbled through

R L e L T MR ———

(20 g)o»vmﬂlan hddeddt 'BEEsneac&d),n thbeweorgsdicattd a0 k0 POLoPI 2HQAH then filtered
ni stered in conbi nati on w

vent th
thm“o@’h“e?*i %Q‘Fé‘@su &?‘8 SQyER Was g permeved wdsy gcyged pressure and 1M
hydractilorié aélua(nmrgrwammea to ARCANEH Reldve. SBIRAPENEDXRE (10N) was

SItIO C this invention relates to a
then Bhg?cﬁrg st ghyg 5}3 69'.523 The aﬁuWMeg wag crtageted withysdturl @cetate (2 x
150 @) hod @ika (Ihagﬁé%ﬂnﬁ Bliffte)S 86 E}fénttﬂsﬁal@&&{twﬁ eB00Ed uﬁ&r Teduced

anot her o ts COﬁ'pOSItI on aspects S I nventio

Pfesﬁ%‘/'é? to @iye biphs ﬁalr%a&f@{hﬁr@a|ac@dnpmdw’oml Stamiit 5 SENPCa) HPLC
(10- m;rmc-umgz st L ﬁi’é d ?oxsé (iHT U“%%‘H%“%dxﬁafi%‘?%
d (c) a pharnaceutlca y acce e‘carriér n

stlll anot her of its conp03|t|on aspects, this

ExahpkSit i on relates to a conbination of therapeutic
ents, the conbination conprising (a) a conmpound of

3 [4-(&%%1-2‘)’1%1‘&a('@)’lfaiﬁmndm-ﬂesrlmmpiomc aghht . 1 h

anph Bebnfon! dri o& qu? 'yiéa%] ﬁ’:pa%lcf n%%grﬁ# -4-iylnes?er 0 ré, 67.6 mmol)

relates to a ¢ i‘on 0
in dl@ﬂm@@mtharmg QO tlﬂé wmolninaacnyhc camnlr(lls.ﬂSngL,( B)0 mnddly. SThe resulting

R L R -

Methgaolr (680 mIahdas( Mded ané das chiphas Wac Bited al 7TWRRY Edlﬁ@ and then

S ec t hera tic ent _.and a seco
cool STRL AP Eafiy CLforit oTce iy F SoHg s PG Blration,
washadl saithrabthbrsl (50 n&?L)kaﬂd #odvied 1ol 4Frs BCla-@hsfeppreut i cal
i S |nvent|on possess both

si tions. Co

L S G R AR Ao
receptor antagoni st activity. Accordingly, the
conmpounds of fornmula | are expected to be useful as
t herapeutic agents for treating pul nonary disorders,
such as asthnma and chroni c obstructive pul nonary
di sease. Accordingly, in one of its nethod aspects,
this invention relates to a>Rethod for treating a
pul nonary di sorder, the nethod conpri sing
adm nistering to a patient in need of treatnent a
therapeutically effective anmount of a conpound of
fornula I ThIS |nvent|on also relates to a nethod of

. o I
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the mammal a conpound of fornmula I . Since conpounds
of this invention possess both b2 adrenergic receptor
w@gwnistiv@ct i vity and muscarini c receptor ant apOniUsS1007/009925
activity, such conpounds are al so useful as research
tools. Accordingly, in yet another of its nethod
aspects, this invention relates to a nethod of using a
compound of forrmula |I as a research tool, the method
conpri sing conducting a biological assay using a
conpound of forrmula | . The conpounds of this
Exa qtion can al so be used to eval uate new chenica
N-{S0OLAGs | | £ nYaE A heny)-
D o il IR S £ 1§k S bcny)
formamyidedretic AcidsSalt conpound in a biol ogi cal assay, the

Ste B N RRPLLB LM oo SR E R LRI SR G ARTEY-
bensﬂpxudrmé}tfbnganﬁ_te bi ol ogi cal assay W It h a conpound of
R IR -
[(R)]S‘g}hmmq-éf(teiry-bm:yldin&tl@fhsi(a?}lox&]ﬁﬂh;(l};%heﬁ?ﬂggﬁﬁiaﬁggz tn:)o gé 215 mmol)
sa ue fro s Ss
N T LN ORI
the paciesaesuRnohsshed wWithelitrogénat Eige 486k miahreds20AEL Abated to

oLompounds .of .forpgula | Accoydi ngly, in another_ of
90 °C 2t pted forAbguL § Botifsy The{ TERgBioni BN ek v daon gpoed to Toom

tempratesamdvater ERSIL) Afd 8ths0 AR 1 8L) vadrBulided. . TR Byers were
ri.si ng deprotecti qg a conpound of formul a
1

rocess. .co
sep atf‘i%n B R LVET ps PeshrdbvitBavaterdahp BUlnda bl mistwsl of water
and batlfteEHMAB 00 mll tctalBidAQHeR SR8k With \LQEISQSS'O@ b '"Pik organic layer

relates to a process of preparing a conpoun
was ed qver pplyydsousragnesymp Frlditpfiltered andewnicenigatad under reduced

resGHERY i A[(R)W- HEQYUE i
P e o NPl 2 b R 0 B BT A gty -
2-beprylppynhenyl } ormamaide 6) 00ia 08t isld, I7§-80% podty)asad oednge-brown
thicf gfimul a 6 to provide a conpound of forrmula I; where
conmpounds 4, 5 and 6 are as defined herein. In a
particul ar enbodi ment of this invention, the conpounds

seerch (D& AP LR ReoRYim Ry ROgF st ERadorwhenyt-

formzamideyAcegicoagid Shdcordi ngly, in yet another of its

nme this invention relates tqQ a process. of

pr E%é’f?ﬁ @gg‘@%ﬂ’&ﬂﬁ@%f‘?‘ Tfrzf-Bu ,kﬁ?lﬁ&lyaﬁﬂaeﬁggy)ethyﬂ-2-
benzelmmaqypl_lsiymy‘odﬁRgmMee(QUO RO194 ﬁmﬁmd ngﬁl dﬁEoIR/@d liHHntEtlﬁﬁod %1 1L émd

wher , an are independently sel ecte rom
aceti{iE{08 2o maD. Al esyilig RURGHS wabpiged st dayatogen and
then Ralladiml Hyldéoxi8e ochBon (30 n%l Kyt %! Sk Q94 ARatRr) GRAERRIRE

ent

H of for rrg?l glhll .l n other odi ments, the processes
yrpgen ep Bybipled drrqueh, fererctiosmixtus Witfestirias abfooms teminegature for
abou@ 10 NaiFA TR rhi&lrk Yz G605 ARLE wid)! c%r%ﬂftrc%eﬁqﬂﬁ N GiRlire was

f@rrrula |. I'n other enbodi ments, IS I'nvention
filtergd thrpugh Cliten dhsfHbptesy sccenseniraled en p befdrherappratorand ethyl

acetdt®(6008n Ry KAV GAdI B RRE RLiRY. FhYs ﬁgxt{ul%ew%lr SQ&I%%%S? %l?osl’lt 2 hours at

. described herein. In acgartl cul ar enbodi nent,
which dipaea thick yellox slirmydiad dewelopesth dThs sifiomdsdilteréd and the precipitate

: ' eof, . wher e hSy.sel ect ed
e 8 el OO oIt By B3
hydroxxp@ymgﬁ),rm@mdma@t\ig acisma]t (4B gy 88%R3mriy)chsRBYElbmewhite solid.
C L , -6 al kyl, or R3a and R3b
Lcﬁdégﬁﬁ%d%ggﬁgggﬁ] }foqc%/qlgr’fe, R3c is selected from
C - alkyl; and RL and R2 are as defined herein
(i ncluding any specific or preferred enbodi nents),
whi ch conpounds are useful #9-i nternedi ates in

».

preparing conpounds of forrmula I. In a particular
enbodi ment of forrmula in, RL and R2 are nethyl. In
anot her particul ar enbodi nent of fornula I1l, Y1 is

-CHO. In still another particular enbodi ment of

c [—. S o ~1 I~ ——y
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this invention is directed to racem c m xtures; pure
stereoi soners (i.e., enantioners or diastereoners);
w@r@ragilgomner - enri ched m xtures and the |i ke uPdEES2007/009925
ot herwi se indicated. Wen a particul ar stereoisonmer is
shown or nanmed herein, it will be understood by those
skilled in the art that m nor anmounts of other
stereoi somers nmay be present in the conpositions of
this invention unless otherw se indicated, provided
Exapy qt the utility of the conposition as a whole is not
#fthat ed by the presence of such other isoners.

Blpwyu-lzcyhﬂbaxﬁema rlopa(? {[fﬁﬂﬁ@o‘rnﬁ@%ﬂi&ﬂny&%b*ﬂihenz])d-

center at the carbon omindicated by the s
hydyogxy ef‘ﬁi‘i’mq}gleﬁ'aﬂ}-ﬂé-dﬂe?mnalenlyhcaabpmpvl)emyﬂplperldm-4-yl Ester
StepeAROLN t 1 he carbon at om

ep|edent |e?|?ygdz %bl%%g?yl ﬂ%ﬁwﬂ&%gg&t he (R) configuration.
| n Tora stirgagtsotitionmnt 2,5-ﬁen@tbvrb©-unutd®eofzorbcacmﬂ480 Imgy @vetaingol) in dry
b dent i.fie

el GOP ISR 8Lt o oS SL90 BRI LERD bk s, 7.0
mmcﬂ vThQIQShlémgm)lan 21 gl]maed tnwatm tdint eeniyRataiecanid stifed for

abou‘f 9%91\@ dﬁd&ﬁmﬁﬁ onyl ?,lg% o(Og Ig)t 1?1#2 WE’S éﬁé&% qxﬁigssf:{n%ng was
contmun@ aum:n winﬁemtml oazermgnm Fhel Dllvens wiab eerﬁdsm Lﬁ%ﬁre@lhced

ki 3T HRS3 B0l BBy G et it
satumtdd\aquesus}fodhmmbtwfbiﬁla&t dfied Wéraaxﬂ'lg@zfoﬁ @J)(hﬁmt si'ﬂﬁfa?éo.{nd

ded . within the scope of this inventio

concRhEarbd indt et ectoyd ip Saovie Ridivl 2r5-fimathy lipirabeazoate (578
mg) h.habalfe@feﬁbﬁ'%ﬁdt ST pzfm@@m imrsql “H NMR (96@%@{ CDC13) §2.57

fe npound or canpound
(3H’|S é‘dg’?rs@r%%@é S0/ - §%QI§ Sénaggt(bﬂeﬁr Soners and
sol vates of that conpound unl ess ot herw se indicated.
Addi tionally, as used herein, the singular forns "a,"
Step-B,Meghyl 41 Aming-2 5+ digeethyWeneoatespondi ng pl ural for ms
Un"l“@ 25tiHRE SSleJﬁ )652&511)%2?% Iﬁlﬁﬁ%ﬁﬁ@ %Il aetnggat%% r S%F mmol) in

The nonencl at ure 0™ nane e CO
a 9: lypixsure of arathanel andiwiater €2 edi @tadbat hAE eas atdesl zgﬁmeﬁﬂllrrl yhloride

01 952 S e 00 5 OB B AL g

mixtersryrswstidedat rdam mmlazrhtul’mmrb@hn ’DEfEr&dct&Sh mixture was then filtered

S der i vat of h | -
torou R o BB b o B et TR istaed was
concérgtdtgimmipr sethistd preasirs aad ﬂléﬂ&blﬂﬁﬁ? LA RNASE IV in ethyl
varlous aspects an

i.de resentative, e
sl O B SRS kL B BT st eesBabor et over

anhydralus e@dlmneguﬂﬂateﬁzﬂﬂ%nbéhtfdﬂéd hieder dafucee p?éggtublttd> B&Ivﬁ@é ﬁethyl 4-
i nt ended

s and odi nents and are not
am‘“%i?c{] iR &EYL&?S?ZOQ%@WBM%S oyelloyv pil. ?H NMR (369 %HngDcm 82.14
(3H, 253i (BHESY, 3E3. (3H) s, f3 85 (20 9), dAERERS, eﬁ?ﬂ'@?& ok
that a particular value or substltuent I's pr ed is
not intended in any way to exclude ot her val ues or

e ficall
WO PR i et R

indicated. In one e and
Ylpropiopylaming}-2sfdinactbythemapatent, RL i s et hyI and R2 is

10 it B SRR Bl % i
acid (§29 mg, 1.82hmsol) andonethy} 41atran@@@d3n¢thxdbemlamcﬂ390 nid)@.18 mmol)
in dchfo@&%@{hgh?g ﬁ-% d%{lﬁggl%p& e g o\rz%lﬁc?ded O-(7-

sel ecte eny - amc
azabeprgtriayolsl-yB-K¥, bd rﬁywamﬂw-hh}bdnmx ilpﬂhéhty)k‘ép}@sphate (HATU) (829 mg,

hydr oxyet hyl am no] net hyl } - 2, 5- di et hyl phenyl car banoyl )

et hyl ] pi peri din-4-yl ester—¢&onpound Ha);

bi phenyl - 2-yl carbam ¢ acid 1-[2-(4-

{[(2?)-2-(3-fornyl am no- 4- hydr oxyphenyl ) - 2-

hydr oxyet hyl am noj net hyl }

-2 5 dlethylphenylcarbannyl)ethyl]plper|d|n 4- yI ester
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or a pharmaceutically acceptable salt thereof.
Definitions When descri bi ng the conpounds,
w@ewposilvé ons, met hods and processes of this i PUBEOS100T1009925
the following terns have the foll ow ng neani ngs unl ess
ot herwi se indicated. The term "al kyl" neans a
nmonoval ent saturated hydrocarbon group which nay be
| i near or branched. Unless otherw se defined, such
al kyl groups typically contain from1 to 10 carbon

at o epresent ati ve al kyl. groups include, by way
2. 18&5@ éfp?l%r@ﬁ WHHng mixRye wag stirethl roomstsmpéwrre owemsfw "The
mix68€ wal then, wished Wﬂﬂ satirfel 'aﬁﬂédﬂs’sodluﬂ?ﬂfc)ﬂbon Xtda  gver

n- heptyl, noctyl, n-nonyl, 'wdecyl and t ill ke
anhyfirepssqdivm splfatsefilteped and Bopceatraies undex Wd@fmﬁledemre alhe residue

wasPatifes %B{%Ellaaeg’e%lﬁ%%t% gﬂﬁluﬁﬁ?%ﬁ&ﬁo&k Qﬁ?z[rg%'aﬁtammg from

atons i § shown preced r exanpl e

3% toe} ‘mmatharl 46 pydvidemgthyl af{3aﬂ4k(;bup@nyuz»ymwbaxgoylompipemdm-1-
sk RichAgy 9 25 SRHOREEId ssSRotAl R s oo w55

[M‘*‘él*ﬂ(ﬁhmde%onﬂeans a dival ent saturated hydrocarbon
group that may be linear or branched. Unless otherw se
defi ned, such al kyl ene groups typically contain from1l

Stept B %lmnym-mamamlamw SGDHALHYEr Xy M IBIE2, § OUPS

i Y Bl S R STV S, o .

1 :«rooa stirredustatiier of L MHitklupl alup@iiAM9dride B Bi¥l(1.30%ni, NES2

it §E 05 g oGBSk ok G- By e e pinsedin- -

yllpfopasiyl@hmioRL2, ﬁﬂlrﬁéﬂﬁ}%eﬂid&%@@oa‘%ﬂ% ?ﬁ’é‘afrrgﬁég%tew? Fﬁs?lélgg mixture

rotecting. groupsinclude
was @térrecf %tf & md t{mg@)l 1 mixtusg of 1M pqueous sodium hydroxide

G mlzgraga SeeVIeC rnbgﬁeohs 46dRA)and %ﬁﬁ&&%ﬂ&fﬁé‘é&}r{{ﬁhg R%%&RE‘V'

benzyl, tornyl, trine
Dichy @Wf@@haywmadﬁyd and {he FBEY Jayanwas hepdratkd,. dn‘Elde)vbesomum sulfate

and th%%Bm Y reP{oQ'TeS Ghbog: eg{i&ldﬁon xa&ﬁgensl“ L REALE %/tr?lg ?)g{xg IBY silica gel

sui tab or preventlng sSire reac
chrogatagsaphysloting waw@ﬂenmaaﬂnam coataiting sm BictahbNg prov1de

blphgﬁﬁ%?ﬁh{%%lnq? ﬁclflq szG{ 6}(&} @Pff ?,% cimieth}?cflgl?errgllca l?ilg:noyl)—
ethyﬂﬁ}pmdMymeylLQMSE{)lB ) R, a3 2Ny Me HY folfddo2.5.
trimethylsilyl (TMS), tertbutyldimethylsilyl (TBS),

di phenyl net hyl (benzhydryl, DPM and the |ike. The
SteptléF-rBlphmy]Gﬂsl-yliaﬁf)amheAbiﬂvle[E-(41Forﬂiyl-2§mWpOUnd of
dlm%@@ Jé lsgtg lLjnd of formula Il" as used herein

yipbepyicacbampyDethylpipssidindayl Bster, phar naceutical | y
To aaﬁmﬁph@b’lb@lﬁﬁillt-z-@{[ca%dﬁﬁt@tagldoff tfh?@ﬂo%%ﬂ%fhﬁbej-e‘)f
S Tt b oloserii i oo
dichiofytA&Rxdd Fi’ﬁES 5@(5 PO Qa9 SR di ﬂ%@%?%ﬂngﬂ a?ﬁ AHo1) and

SU|tabIe or preventing undesir r
dnsongawtgtlwlmgr 57 Rédp OSsmntod). mﬁemwmm;tbs pumxetcibkm pyridine

t | ted t
o fEEHRE E FegP HBTB LS L AE bbbl e
Water masetifigd &i ql;elncl(l MdSeaction Aidtié Sdyleyd wéfEESbarated The organic layer

was %I}eéﬁ ) s% L"]%},%E éf lﬁ\élsuﬁﬁa BS%]&an g.}ag ﬁﬁlsslolfgq% gesntacg\rq%d*(x%;qy leduced

pressaceto\givabighednd-1- ykarbaﬁﬁa laaatlh ?‘g fd;y,g,;;_g ssuch as benzyl

dlmeénygtﬁgﬂy tho %‘Rﬁﬂﬂdw -%pmlr &%@e{%ﬁﬂi’&oﬁé{leléf"%mh was

used Adtiotii mbfyunﬁmOhqu}r gRidPsocean al so be
protected as an al kylidene %roup, such as

prop-2-ylidine, formed, for38@xanple, by reaction with
a ketone, such as acetone. The term "l eavi ng group"
nmeans a functional group or an atomthat can be

di spl aced by another functional group or atomin a
subst ituti on reacti on, such as a m cI eoph| lic

o

1. a4 " a4 a4 0= .



10

15

20

25

30

i ndi cated. The term "or a pharnmaceutically acceptable

salt or solvate or stereoisoner thereof as used herein
wo soorntameded to include all pernutations of saP@BPS2007/009925

sol vates and stereoi soners, such as a solvate of a

pharmaceutically acceptable salt of a stereoisoner of

a conpound of fornmula I. The term "pharmaceutically

acceptable salt” nmeans a salt that is acceptable for

adm nistration to a patient, such as a mammal (e.g.,

salts having acceptable mammalian safety for a given

dosage regi ne). Representative pharmaceutically

Ste%ﬁﬁeﬁhﬁﬂh?léﬂjléa?bhﬂmz Uk f Kpégékg%-@LHCBut?ﬁfi?{e?l;kﬁsilanyloxy)-z-

enzenesul foni c, benzol c, ni c
(-farmylisinptohydroxyheyylethyaoninelmethyBr2,5si c, gl uconi c,

r.obrom c,
dmﬂhg‘ig!(i:ﬁilycl)ﬁrgg ég Flfyl]rﬁlké}ﬁ{ﬂn-?-yl ﬂfjeact obi oni ¢, mal eic,
A SC#HU@IE of ‘th@teﬂﬂeylcm@ahmwd I1F[<2n(4eformybiz;5 -

cmBABSRNEDS OB, RRIAIF, R 3o A PP s 5100

2-amimot - (Iertﬂmnyidnnethgleﬂamh&ty)@ﬂiyﬂtmhpd‘[@kyﬂlen?l}‘f@ﬂrﬁurﬁlde (112 mg,

artar ol uenesul foni ¢ and xi naf oi ¢
036G i) B e Br Rl PP o Biuofieny i i was stirred at
room hﬁnpﬂﬁtum‘aﬁdﬁ8oaniiﬁtdsv Solditen ﬁia&ﬂﬁyﬁ&%ﬁ&&h&@ﬂ@@ TRE WK mmol) was
groups of the conpound

added] V(\f'lt:h g[](e or.nore functional
A B OPO RIS BPWeoAs e GhTana &%rﬁ@rwmghe&cetm acid
was raeaéﬂ toQfifenvh iHe r8adtod LAl the thiRurdwas Bdrﬂﬂnﬁﬁt@?' Bgder rgduced pressure

t0 B PR e e s Bk - rﬁé?%&%lé&?ﬁhylw@m-z -
fom%:ljﬂﬁﬁl%rzl-h @kyﬂﬁ&&%ﬁhﬁﬁlﬁe éth ?ilﬁl@?lyyl%fl&lcmamoyl)

Itable protectin groups unc roups
ethylpweridin-4-vhester. tvhielhwes usesd wmufafmyh@rmuhﬂﬁcamn hIeCM’S (10-70) Ry=
4_55a Q‘deufx 4lyy the teachings in T.W G eene and

Pr ot ecting Goups in Organic Synthesis,
Th| rd Edition, Wley, New York, 1999, and ref erences

st ARG £ TSl T3 ﬂtiiﬁ>?ii%??§%§a%‘@§3b e
hydany&—@dﬁy%xnemylmmbmbmylpn 5an organi c cation

. I n.t t th t
aim @Sy |l Bamo 0B U RS FRA-BERSF m o1 & conpound of

To afwspnmls@nhfbhpl&nym-@ﬂ@r@ﬁﬁlc%lmp-g mqum gg(tg,upsl thaV| ng
re sa IS

d
bu BRI OB i %ﬁ!yfirmgpbﬂad@‘hxlﬁ?lmﬂ@em&-2 5-
dundtbﬂphdfx@dfcaﬂﬂ{m@)a}-émyqueﬁﬁﬁ{-m Iea%fe(zg@rm 10156 nﬁﬁlﬂ {ifr e

i ntended for admnlstratlontoap e term

dichibeyneliees Comto veasagipd ga@tbyla@gm@@aﬂ@ﬂmnde (1451 B90 mmol).
This QhixFiRE HaBRliREMhEDR] tef’hg% Fatth aﬁveirm gl’te%{igg%g&%gﬁ%f‘g“ was

formula | or a pharmaceu
concepfgatedndes serlusad porsswns éﬂmb@dm waes phrified by peptRP-SIRILC
v I s havin
(oS AR ML S VAR 3 AR oo ver
collepted aad @mﬂémed@ldllyaﬂnbzﬂdrtolglrdfblphynyd@tyhﬁrb@xﬁﬂﬂh& 1-[2-(4-{[(R)-

LR s o e i e X T

dimetlyipiesgylcartmntoyiletityd]pifddralit-grynesteh ag &ﬂ&liﬁ'ifﬁﬁlrd)aéetate salt (50 mg,

o7 D L R B 7 s R Ao 208Nt | need of

treatnent The term "treating"” or "treatnment"” as used
herein neans the treating or treatnent of a di sease or
nmedi cal condition (such as COPD or asthma) in a
patient, such as a mamal (particularly a hunman) that
includes: (a) preventing the di sease or nedica
condition fromoccurring, r4€- prophylactic tredtnent
of a patient; (b) ameliorating the disease or nedica
condition, i.e., elimnating or causing regression of
t he dlsease or nedical condition in a patient; (c)
suppreSS|ng the dlsease or nedlcal condltlon i.e.,

. o a1 o o

...

. o o
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the follow ng procedures may illustrate a particul ar

enbodi nent or aspect of the present invention, those
w@Rkiorherdoé n the art will recognize that other PCT/US2007/009925

enbodi ments or aspects of the present invention can be

prepared using the sanme or simlar nmethods or by using

ot her nethods, reagents and starting materials known

to those skilled in the art. It will also be
appreci ated that where typical or preferred process
conditions (i.e., reaction-tenperatures, tines, nole

Example§s of reactants, solvents, pressures, etc.) are

Bxpﬂéﬂﬁ&-yﬁhﬁﬁfmﬁrﬁﬁﬁﬁs ﬁ@f‘%} ?rtg Lﬁﬁmpg lﬂﬁﬁ-gxyphenyl)-z-

unl ess ot herw se sta ed n1react|on
hydgmﬂgylaﬂgn%mqthyg}ﬁ,i-dpmythmlyemcpm‘bdmogl)othy\lhmpmdm-4-yl Ester
ac - eactants, sol vents
Stet] A DD (ATl & e AB M DAAE " 2 | PO The
"59 g Zghﬁﬁr r%@drboymd@ﬂé}ask rquipped stitheanr @aeidad rstmef; dduhp@ﬁﬁlre
i pr Les ddi.t
cont5iaA G égﬁiéé%{&ﬁé%dggogéog?( B S amtaainl f{b% 0 ¥ 0.405 mol)
(fromcﬁppetna Ctmai Lpnmd:de dng. ;Mlkl}ﬁprHjHEt}bﬁoD@CEﬁﬁﬂf ébli@rpotassmm

t cer nctlon groups.fro
carbGiRe (F40 b PR uR paded B e bemey hibmide G0anL, 1.179
mol)swa$ ahled ipoat ecitiong Theaufulfits nixwad Whe stirddd diypod fép gbout 18
homg g?)gl c(ah'st ei_h) aé sui tabl e condj tions and reagents for
PHYRL daehsro Bertebhap 8t crnyasion; diaimighusepas then
cooledl & bl tdeiiRvdtulerintRx adds- (1 b &E Ll ddh. Iy Bﬁx&&%@és stirred for 15

illustrated in the procedures descri

h
m‘“‘ﬁ%? %ch OS%W&E@I&M ghiarpages filterto remoyedsalidsgail tenfiltertdalse was
wash‘ddmmhl ﬁgﬁarﬁﬁ Govm). aUlsmgraero ne?ﬁﬂ?x%t__og efle 331 dlnllvéwblist&lg ?itltg%e was

chene Schene | Conpou nul a erern
redu?%d to aheyt %mlpmt concenitated bxrbocldndc Roid (aa mmabammed The

rema‘iﬁh@%&ﬁ/@nf REERER g@rﬂ%&ﬁ ljé'lr%;% (f%t pﬂgat %3 %ﬁ%gmdue was

are joined to form
added hegangsdSHAML)cad thie mleane mswtmbd ﬁhmbbuosmﬁuﬁmemmch time a

free- ﬁo%%ﬁgﬁ-% h%@ ?Sﬁ?e%\c}le f ngg%g 1dc? ggt\él{ d e was washed

with @Gh@lﬁ@t@@ﬂ ail) and drlplé tcapwvéder cﬁbgho zloyg-c(ﬂ—ﬁtﬁtlﬁbﬂbctﬁfne 8@[@1&191)amme
out. 4 t o, about 45 or

hya:3AAGad 0113 spYPUER. b sBERRTOY At pEremishekied Baid &

Bl@bhbﬁltzwd‘ -iwomzﬂ%hmgtfiylrg%}ﬁ?m@?imé hyﬁgﬁdﬁkﬁﬁﬁ%é&o@ads?erred toa3L
u e | a e | en Suc as
RasiGRATEERE 0L S M Aiebut sadlim bucpide oid maradssd. The
resulﬁﬁg hﬁﬂfillre Ofas gfiefir,1 e ah@ €henl th@ la efe% érgﬁho ﬂ‘h@ orgamc
rOdUCt is t%pl cal | sol at e usi n

layercv%q,ﬁlvg é H‘ %‘ﬁ‘ﬁe bHBS 6200 maliy pn @G@Pﬂm wapremoved by
rotoeV&sdrigbtd provideUibenz- QIR RIS §Qﬂx¥mgﬂrg) agll)‘lnhhl% (80 g) as a semi-

rnatively, the reactlon m xt ur

SOhd%’ﬁg SiindAdtepiatively. dishleremethiens gar be nied inplice 91f ¢guetfe in this
I P MK (320 | 0 ! S
Step)am dto dr%izgg%g%gcgtzgl%% 8’;55 @g@gpl x"%&ﬂ) @@H 39%591 (1H,
5), 7.93+ 8@%9}]}@/%?}&%1% s)AMB B+ HB] ﬁ)uad|4d8can be enpl oyed
in this reaction including, byway of exanple,
hydrochl oric acid, sulfuric acid, nethanesulfonic
Step B d—Dipenarlama;s—dmethgmeﬁzsmhyneﬂyukecmahae
Toa Mﬁ&ﬂi X? 13" TSAE- B&Poqg?d %cal | dgr(l: tag%t}?at.%%lr% temperature

nmperature rangln
controlycpld(mi ad}lltaimﬁmnﬁﬁwﬁ‘add@d alliKEmIzylz Q)@o—j Slﬂnﬁ@tﬁylphén)HPamme (15

our til r Ion_i,s substanti al

g 35 8 H‘f’ ol e was A0S B orltine BN Wep Stired for about
15 mmutdsa fﬂhe refictioaflask s4as busged Wil aROhitro8é@&RPEooled to about —20 °C

i sopropanol, dichl oronet hane/ et hanol, acetonitrile and

the Iike. Upon conpl eti on e#lt-he reactlon, t he product

is typically isolated using conventional procedures,

such as extraction, recrystallization, chromatography

and the like. Conpound 4 is then reacted w th about

O 95 to about 1. 5 nDIar eqU|vaIents of conpound 5 |n

o - o




10

15

20

25

30

the |like. Conmpound 6 is then deprotected to provide a
conpound of formula |I. The particular conditions used

wa o00depres ect conpound 6 will depend on the preCEUS1007009925
group enpl oyed. For exanple, when Pl is a silyl
protecting group (i.e., a conpound of fornula 6a as
defined herein), such as tert-butyldinethylsilyl,
tert-butyl di phenylsilyl, diphenylnethylsilyl, di-
ert-buylnmethylsilyl, tert- butoxydlphenyIS|IyI and the
like, this deprotectlon reaction is typical

and k@%n@m@dhwﬂ@éﬁ hepanen 3 T wlp 83 memel) wastaﬁd%fl %’QP"’é%’ i the
addit (anulfglﬁhge GLH'HII g thf a@dﬁ@fltﬂhﬁ H}t@ﬁlaﬁf&l?%hy i of tﬁ@feaﬁ@é’tf ffxture was

uor i on IS triet ofluorid
main@itealbedos +-30°€. Iercds adﬂltmhumsl avenpletn, the cwsm&reng mixture was

stlrref éltt Elbaob ¢ Xéa 'y i s mutulxt?? A 1191%%3?!%5{&‘1#%1&41 U@ n?l‘re WQtljn:rmol) was

ydrogen ‘uori de
then adtﬂ:dtd’nep\lvlsk evhlféhnantaaang ﬂmmntesnalypaczmhl tgmpcmduc beldwaA °C. The

oy RS0 ik S0 LSRN 158501800 A0 0

hydr&bﬂkbﬂic dold (00 BLYfvas Iﬂlﬁéﬂ addeé oveeLs lmilﬁuﬂeSpe&bB &hé rid mhtil;mg
| ete. neraII s reaction is congﬁ&mgﬁg 1
mixtSgF B (L Ch it 1 Sl B T 6P DUrRERE © pregaic layer
was w@m&d&ﬂtmdhmtb ®Hne {1601 TBE bHFhnid nsaexpwmeﬁ diisd over anhydrous
pically isolate convsntlona aﬁfcedures su% 4
sodug% Swete cliared, ang %)@rsyi\tea TR sndereiBeask RIGTSHFHLP BIRyce 4-
dibedAParhink €2, 5-GRABAYMMEnAaliiehydB BYArdcAldridR (1.5 000%AfieldL95% purity)

prepared fromcomercially avallable starting

as thipiseclk tha wligiftrdunsgetnding Ty WRdws onbra Aoyt 3 &8 % of the des-

R
iodo fb9 gr@% /%MEOB %&gggcﬁ@ﬂ%aacﬁz g}l s?bi 5§ @H Qﬁ 5 (4H s),
652 L. ), 7.46(7830 (1286 n23H2((1H08) 1087 m\Hys)@M%mfprs Toand 3303

conmpound 1 can be prepared as illustrated in Schene
Il: Scheme Il As shown in Schene |1

SteplC pl?de[ly.%]mexdmn-ylaylaz &diﬁl)eth)dphaﬂdannhw th an

T Re PGt Eap oy P bR B et R OBl b 5"

dimetiaylbammaldehydy wdmmmmée eu SThj x1.4 aandsn) and tcﬁumep(mamm and the

onducted at a t rature ra A ram abaut 20,.0C.t
resulf R RIS Ve S PR 5 L UTP B D F A b0l Baoes ek was
then bargea bt dify difagaifor 34miatyss Biliylaid glycdiG.25aaLf b nlnﬁol) and p-

to g A& T S8 riaeD v At anckie roafig mifhus Has heated
at 600°CCHR| 50r @R RBHE, 20t e MEhS§tlvd it Qvdsithiéh refdvRE RRIWLY Qb%r about 40
this reaction can be conducted in the absence of

minwies) gt *C gparoksvpYaROrgar of ologee (ORdnLbWas addeddp Yoseegicue and

the sSIveft WiPAGR tomdRAlHWE 46308 KONy QBBdrafdr OTRAYESss was
such as extraction, recrystallization, chromatograph

repeatpdusing anpther aliquos Phisineye| (00 mie and dbe morurs ww@pora ed to
nt [ {

aon S AR STBOAR0) B uited LRGP EBBABE 10 e
addedgo theensxd@ﬁmmerlam werpespatatel. UEhaorsenieeynrivasayashed with
winEBSAEYEED RSN SRR by SIS RSt B
undehn ye:duogrépressura torproivida ctmdwdtbenzylf@t[h@]'fblpeglanf;’eylelﬁalmethyl-

h t al @. ch as a palladiumcatal yst. Representative
P qu %% clude by way of illustration, palladium

onThathds dluumlzyla@u (133 Jdjcekiotan- 24y 1-A15- dimndsiyi- Iﬂwdyl)hmniel was,

e W VB SESPE Bh S DM s

was plged wAth @ nitrogenafon btmifiutes. Rbibadiudorhauibon (3 gnIO wt. %

the reaction is substantially conplete. Cenerally,
this reaction is conducted T a suitable diluent, such
as net hanol, ethanol, isopropanol and the Iike. Upon

conpl etion of the reaction, conpound is typically
i sol ated using conventional procedures, such as
extractlon recrystalllzatlon chronatography and the

o S~ o c o ~ o ' g,
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a benzyl halide, such as benzyl chloride, bromde or
i odide, to afford conmpound 11 where P3a and P3b are
whoewh/ipaseyl . This reaction is typically condurtBUSHD7/609925

tenperature ranging fromabout 0 OC to about 50 0OC,
typically about 30 OC, for about 18 to about 24 hours
or until the reaction is substantially conplete.
Generally, this reaction is conducted in a suitable
dlluent such as nethanol et hanol , isopropanol and

this reaction is al so conducted

i ke. Typ
°°ntF‘Wl%%b%’rt =Y éh‘t‘f%teﬁfané sglif sedirm bigzbonafa £h0£ wese addsdiand the

© resuRBNADRR wAM DA AP M St Q%ntoﬁgldi‘o%%n aPE BC to 30 |°C for about

conpl eti on of "the reaction, conpoun yplca
8 hoprsy | Theamintaervgpschen BHeted rﬂonough Ectithanskthe ﬁtllmztte ass concentrated on

a roﬁﬁ éxaaffabfag& to g?&&l&é bRtk 4ZAL é(]ﬁﬂjxol gf] g/f E?g 3 nuei?lgylr]g]bentyﬂaélgme (56g,

o aent ative nmpoun
92 /Odéﬂldbés athtlogidd HANMR S0P ddBizj DMSDek)dl2.03 (SHds) 222 (3H,s), 3.7-

3.9 e?ﬁ'?@z @0 n?beth%’ ar?%(l‘i‘%f; ], 765949930 1)

5- ethyI 4-i odo- 2- et hyl ani | i ne,

sten o TP ST A DS eaoamida e,

4- ﬂbmﬁﬁ(&nﬂrhyﬁd—ﬁeﬂmhﬁldshmdslaﬂ&ecﬁﬂ@td& hQI':J]KﬁxoﬁH@yl-Z 5-

oGS et s (S 1 car

dusdpﬁopgﬂﬁhﬂlaﬁﬂnef (70611 Q B @i, YTIRVRE bRk ?nﬁfu% {ab gtlrred at room

mat er i a|,§ and reagents using conventl onal procedures.

temperes Hi! fhe ingrediontsdissphyestandthap the miséure wasteookedda O °C.
Acryl@j'l&ihlcﬁﬂw (23l568AL.52Pfndd]) @Iag iﬂenl ddti@& g‘i&??@% 2 SSIlﬂﬁnltgﬁenod

l1ithiumor trt-but ithium t ormt

The FgPQY FEHUTPEAITEH 460 Hiach G Fer hiogreod phmwaweeio mL) was
adde@%6h @Bﬁﬂ% W8 cdtiib e Br abBLS3d ﬁ'ﬁrﬁhbso%} Vl/}%cflﬁl < ne%h&&had

conduct at a tenperature ranging froma
formed. ABe mixmrewas ﬁﬁﬁ’@dltb ygolént the SCQﬁlSO(IIheﬂa'.},rersaM]hta fllr26 were then

sepalta@ecﬁﬁﬂ%e br la?{ VV&I %cllnsc%rtg%{% éﬁelr(%ndl:t:%ﬂ gg%gltérgn%) Iﬂ%'gllegs
chhlmpmgmage diQ m@)twas addd:’d twsthe oémxﬁte&nMMiseﬁﬁture was stirred until a

f th Like. e suIt [ithium
free-hg%fryéiﬁjﬁ'g d?&qu%? e}t:f’ shygry wag fJ 5&@{ @amgﬁ ¢ same fnngl ysed to
collepithg ﬁne)sohé‘salmfve)réi;dkhdlﬁ’lﬁi' byttd waswasHiA with BicAGré@ethane (10 mL)

and GRS TR RSP S- BetdP ebaeon (3 1 5, 7%

punty)eacztwhnehsoﬁ“-yoﬂufeadolhyl conducted at a terrperature

ag% Hﬁ % out -70 0C to about 0 OC, %pl cal | Y
aboult B HOXR Bige teprRyaperateshio drymess 2pd megaame! €10 mL) was
addedtmithe redidu)t THis higuELAas bided ﬁ)rsllSQﬁin%@s'aﬁh !{Herﬂ%%ké%‘iﬁtate was

11 etion of the reaction, conpound
coltegBR B S i b S 6 Fargh oM (L) onl Crislde sttsrassssomLitap of M-
(4- [1,a§dlext»1aaq-ylops cﬁxﬁeﬁwgﬂﬁh&nm&laﬁﬁ %é g@@g{uﬁwyy t}ﬁﬁlﬁ\m (300

t he _al deh rou
MFz Eﬁe@b&%@ K GEh Séc?e%-/%t(ﬂiw),rg&@ﬂ HY(4ED mpo §169-6.20 (311h), 5.59
1H, an7akqehok), o3 g in the presence of an acid
( ?ata gst )Any gwfgbl e al cohol or diol can be used in
this reaction. For exanple, representative al cohols
Step RNOB _ t _@thanol propanol ,
°P et hyIﬁBeHr?g% 9@ gB{r]gf%} ézg(gylfz]oor:1 lnzdg]t he |ike.
d'me@é’ﬁbﬁl‘?}ml%l‘bale)athyE!};mp&sde-MlEswrdﬁim’rochrorﬁiw| are

e r ut 2 to out
3 T 85 bl o BPRbI M RGBT R T30 ek sl periain--
yl est@rdédz g+ 0himgnolpad Ve(d-fil ;s]ﬂmolmmyazfsomrfmmph@fynw@larmde
acetal . Representative acid catalysis include, by way
of exanple, />-toluenesul fofft acid, benzenesul fonic
acid, hydrochloric acid and the I|i ke The reaction is
typically conducted at a tenperature ranging from

about 50 OC to about 100 O0C, typically about 60 OC to
about 80 OC for about 12 to about 24 hours or unt|I

. 1 a4 .= o, ~
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car bon, pall adi um hydroxi de on carbon, and the |ike.
This reaction is typically conducted at a tenperature
wOo a0vgitemy9d r om about 20 OC to about 50 0C, typiPREl/U§2007/009925

about 25 0C to about 30 OC, for about 4 to about 12

hours or until the reaction is substantially conplete.

Cenerally, this reaction is conducted in a suitable

di l uent, such as methanol, ethanol, ethanol/ethyl

acetate m xtures and the |ike. Upon conpletion of the
ound 14 is typically isolated using

(10,55 A TRl B B 61,3 End el crmeshans €10 o) were added to form a
slurfye Crhesteadti Iz lido@R wasHeteRta9 45 @égé{ se?ﬁ hPSoout 18 gﬂus and then

I'i ke. Conpound 14 is then reacted w an acry
coolgd 9 grom empgratiee. eqyegug hMbhyrdrophlorio acid (il O edl,) Wwas dddednand the

Thi s ar ' ' j y duct at :
ron RS RSN BELARD L AbUPS SO THORRNR R (1B ) v
addegicaidyth eesultinganoyereovBGtined fbnatioud 50finkies. Theldyeds weleGhen

s PR PP (B85 R e BRI Bl o

C

conespiratet loa aiofarg my aparatoh teprostidetdrod Obiph&ran - Aearbhhec acid 1-[2-(4-
e, base, such_as

i i i tabl .
o5 g U B o Pl S e i 1.9 . o
NMER«B0 MHy, DMISO+/s)B 1.2-114 ZHGhRN. 578 a2ENMS, 20-2 B(2H, m), 2.19

hal j t bout 2 I
A o8t ot LA 2508 30 TR o T g o735
(SH, 07551 {18 spf7. 7316 H,eRE. SP(LH. GO R 0tk %)] 6.98 YHICS! MS [M + H']
ﬂmngiﬁgg%eq usi ng conventional procedures, such as
4300 tion, recrystallization, chromatography and the

i ke. Compounds of formula 5 are known in the art or

pﬁgn be prepared fromcomercially available starting
Step ki rdpiphenyl-drylcashamin Acidsli- Ry (4o SR 2 plrare Bonty léme By Isilap yloxy)-2-

3-fotimylhnied-aaty I ﬂ{sfewé s &
( pr e)gar ed g?}gﬁg% in ggﬂ@ﬁn%&F'{}I] c lﬁeﬁ% @ﬂ{f]g&;x%phe"yl'
carbamaydethylipiperidigeokEstey, conpounds of fornula 5 can

bergr. I f s_of_ fornul wher 4 0is .

o o bR e eI RIRE Ao Hask Tt Aeed Binng Spaspgtuic acid 1-
[2'(4i'@r@ﬂ-@aﬁvdmrgatl@rlphm}yl@;imm@d)aﬂliﬂrl@p’ipgridiﬂﬁlnﬂ é3fer ihgdﬂ)chloride 38 g,

rmul a re. known in. t art. For

70 P AN RR ) B e e B lei ity 1
hydrox@henyl} orRantidt heetic aald salt@BgAE, ©1708HS DiBeREsHh Shane (500 mL)
and %&X&éﬁ@ﬁ& nth)l\a%)rg ’adgéd z?n6d_ t%g ’res% t?r?gr 1|11*i)xetu1t-ehv$aspsrti?‘r%?ira%t1°c|)oo£
tempiiitii2 vindezdryaitye gen( foi 2)od UMD - Théwdb Gy Bt WReM¥h Looled to
0 °C Oég§n1g% ﬁa.e., Hpeﬁé%%ésnantlpner of conpound 16, ]

Whar's 3 spRd pdib masrosgborahysrisivd 4 Stea Pt mymel) ses added in
portiGhIeia-104himesEaH daX VPR remtwnqaﬁﬁﬁﬂa%rwb‘lijW1 Wilfhed from 0 °C to

ra

synthesis of which is described in K e et

FOOmAFMPEREHT oBRGT Rreslip] abopt dpurszed thayoqladter) °C) Saturated

aquesifsSioditta bidatbdnakAB06 niIdy AR icHIBFTRRMRShe!B 06 AN Rfere added. This
repar ed I t as

. by using a non-chiral reducing agent’, suc
mixtygg wasstigredshorrghly pnd theaghe layers werersepareted. The organic layer was
washéd RiMBE | ver'y &

B o (300 Reldy BM v Y ARAELRUERe, fBreg and
concerigiptrshindsprgdugedpresinre o givd cratedaphenyl-G-yleobadix acid 1-[2-(4-

Lgyé,- NSy _pa roxyl - pyotecting group.

{[(R)ﬁagﬁpar lﬁ%?tg?ﬁ{éﬁ’%@%r‘f’}&?n? P%ﬁ“@'?ﬁﬁ’l% <yl - prot ecting
hydrcgcpgbgml)@_ﬂwl@rmryourlnpﬁwlez,ﬁ'rc_tiglegqlaplmnymaﬂfalmsyll)-fthyljpiperidin—myl
e t .dl et hyl 1 sopropyl silyl,
ster gﬂﬁt%’ pad g??{ﬁq@i}&%&sﬂlg'but yl di met hyl silyl

terf-butyl di phenylsilyl, diphenylnethylsilyl and the

i ke. For exanple, conpound 16 can be reacted with

about 0.95 to about 1.2 not-4f--equi val ent of

tert-butyldinethylsilyl chloride in the presence of

about 1.1 to about 1.3 nolar equival ents of imdazole

to provide conpound ,17 where P1 is

trt-butyldinmethylsilyl. This reaction is typically

I e ~N NN

o, ey
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di met hoxybenzyl am ne, 4-nmet hoxybenzyl am ne,
4- met hyl benzyl am ne and the like. This reaction is
wa ypraziibe conducted by contacting conpound 17r@u/Uk2007/009925
about 2 to about 4 nolar equival ents of the benzyl
amne at a tenperature ranging fromabout 40 OC to
about 100 OC, typically from about 80 OC to about 90
0C, for about 5 to about 24 hours or until the
reaction is substantially conpl ete. Generally, this
rﬁgglﬁl on . is conducted in sui tabl e diluent, such as
yrude producs (3¢ ghwag ﬂnvﬁelvafhal dlﬁblomm@thammmalmng 2%

metlEROP( 1801 A1 t6h1)lha 16 KR8 0nf sﬂrxggggll%n%ﬁ (360 %P/tﬂhﬁ@ld been packed

I sol ated using conventi onal edures, ‘suc
and gqyilibratqdowith dishinramsthang hgntamg 9%t mbthazeltand 9. 34 dntrhenium

hydrlobdﬂ% ’I‘ﬁ%rﬂ? fﬂct Klas teQJSe(pﬁB tée a1t ?gxq%ﬁlézn{bg??lsﬁhage Q(%ntalmng 2%

convent i Oona proce res an reagents
methagabandh@S % ammooiven byixoetide( tL,); dichloré@nithanelcdiaiatg 4% methanol

o OSBRSS AU L DS BT 5355 et nd

0.5% amtregivm @ydm:qndn{raﬁoﬁ LY. hFﬂaytﬂdSﬁSQIQDO :niL)t\hﬁ'e RoR&s®EE EndPthose
alys

uch adi um

fracifhef el purt SReale Gl 20% it G pAac e somesyuasd under reduced
pressme tmpmm,e b:’iﬁlhér@d—lzhbﬂbﬂbmﬁﬁfdb@dll [and- {1®-3 (48
b Ls t his gﬁt%en | ation reaction’is conducted in

uty e ISRa X gF 2 45t aming - hydrosepheny Dgdilamimeimehyl) -2,5-
dlmeﬂlwlﬂhét@@ba&lb@nd) 1kethyTpiperiagag! tey Ri sepdd,

1id glﬂi’g (16’3 ay %(—e ye]?a{)t% ure rﬁg?ﬁ%@flr%% ﬁ%ﬁ?uﬁy )Oaéat}guowmh
solt gg 0 f°'f’$flp7 @Iy at roomtenperature, for about

6 to about 24 hours or until the reaction is

ntially conplete. Cenerally, this reaction is
Stepc(g %‘é‘!‘é’dﬂr%yk%b?mmlddl-l[hm[(Ré@cd?v-Esrmﬂahanm4-

bR PR O AR A e

ound i's t%pl cal usi n
carbﬁf‘%?é’@ﬁﬂ’d’ék"l’@” -4yl Exteralhdmﬂ,uocidecﬂm ography and the

| | t
LA -l PRI e R i 2 - 1>
2- (tegkbutyldimethhlgllat)tlow)I-Z (3-@nmmmmomaydntohgepmmeﬂﬂmmﬁ6]methyl}-

r_synthetic
2B e A o3 eI AL Taf b Bl TS 6120k mmtunct
dlCthm@bmef(éﬂO oIt éIKlE ramﬂtmg)ﬂﬂmted'asl %@at&ﬁ&%@@ﬁﬁp@xfature until

the n{'gr%cflg gﬁtssolﬁte % gth%gn:rla? meh'g;llr? qonqﬂ.{é@é g, $<§2 mmol)

was adghil and[l(}@)t&'hlﬂng ik G ER30 stadet e S TEERBoMHd T ¥burs. The solvent
G DL i onal procedures and reagents to_provide
was r 1%% 8% a iot(ary gvapoygtar 1o ppgvidg at Pastad gﬁghlgmqtyane (100 mL)

and eghyd lacaammom ﬁ&)&z@é}e B&dé@ﬂ%ﬁ@ﬁait@ ahd) ekl t]ﬁé m1ktu?e was stirred
nd the al cohol can the

for 33 ion T ey iaE e e u U tesd amdor da gitressrt o the flier
cake %QWad&d&’vﬂE AveEnfxtute 6f dicNBRIetiand shd eﬁfi@agfzga{%g 00 mL total),

dried gb%r maceutical |y acceptable salt
© &‘85@' fagehfor 2wt and thed dripé upd@p@p@mwemmtaoprmde
biphehHE2 fyl 8o @cfd1 B-0d- ¢ (fagomEoN Ell'l gL cge{qga“iﬂenﬁ)az

phar npceuti cal | accep | e ac

hydr(’n"é’@@b’lﬂ’i“ﬁﬁoklﬁ)@b}’ T2G51d€9c©‘ﬂib’bﬁhenﬂn@hbamwﬁemuﬂpqthdm 4—y1 ester as a
hydr f O
R G oS AR A SRS LSRR B 1
found ¢80:4e Exanpl es set forth bel ow. Phar maceuti cal
Conmposi tions, Conbinations and Fornul ati ons The
conpounds of this invention are typically adm nistered
to a patient in the formof a pharnmaceutical
conposition or fornulation. Such pharnmaceuti cal
conpositions may be adminisf¥red to the patient by any
acceptabl e route of adm nistration including, but not
limted to, inhaled, oral, nasal, topical (including
transdermal ) and parenteral nodes of adm nistration.
It wi II be underst ood that -any form of a conpound of
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a therapeutically effective amount. Typically, the
phar maceuti cal conposition will contain from about
w@2@11t9@bout 95 percent by wei ght of the thePepEsinT009925
agent; including, fromabout 0.01 to about 30 percent
by wei ght; such as from about 0.01 to about 10 percent
by wei ght of the therapeutic agent. Any conventi onal
carrier or excipient my be used in the pharnmaceuti cal
conpositions of this invention. The choice of a
articular carrier or excipient. or conbinatiqns of
Step Earrw.hgnwrzmappmcszscm -G BiRYy 200 Frem Namine -
h He on HRda W66 nl?h{ 1 225 ddmeayipKetlydéarbamoyl)-
ydrﬂQﬂ% léﬁ ypéagﬂﬁﬂedlcal CO%%ItIOﬂ or)gbseggi statg
ethylﬂmplehdm-ﬂeddﬁsﬁer the preparation of a suitable
P fé@lbaﬁﬁ@& 1t %O{hhilgk %(@%I’rhﬂdl‘r?ﬁo— T &Ifyphenyl)-z-

ﬁlnIS |on IS we € scope o t hose
hydr@qcehﬂryaarynmﬂmbﬂh}'l}HZ 6hhmpﬁarﬂpimwtarhaaioyé)eﬂsd]pmdm-4-yl ester

hydr% (Ll tg%S Eg %) R&r@ﬁéqd o S%—m@h tr@&ar?é‘ ﬁnem%%ﬂ u)-/ ﬁl/hcrosorb solid

=t

I's Thventl on
phas@\dﬁlt]hx&b legual Batchexasipg e 104 ¢d 5 fh% enxmlre; ofaaetdydtrile in water

d.f MO a
contig 1% B ettt R b ot Shate TapsHAr Y hbresterthan 99%
purity @& SBied BRA Yinl dllﬁmil\ﬁlth ont RoBenobf watdi. "Ehe/ resiliting mixture

t Lifi the t i .
was qqoied i Er anthes T Bhen baepabpli e S WAL med of g pircure
was %giut qutg Q(—% gghnﬁ@m%ﬁtvsl thirRinds, &\A)Mﬂetsmrrﬁééﬁejldmﬂe Thte slurry was
I an .. an H. . a eu
stirregfo 4 M iee anibeR dterseh .w@ltwé%% Has WA P (%0 mL),
air drl(técpﬁirréﬁgﬁtu Mol bREB et AR va&iRlrh bUBMmEht k@?b@vﬂﬁ%1 eny1-2-

Represent ati ve exanpl es of materials whi c can

ylcarb@mwgcaél A OB TRy laminept-Aydexypkenydrd- i ncl ude,
t y
hydrS Cﬁlﬂgw& 84 &1&1etﬁ§i§1d€ %k}%ﬂﬁy )Qﬂ@l]?gﬁﬁﬁﬁr-tl yl ester (12

g1ucose a Crose; ches
g, 9%tlélpusity)s oF msgmacro/htalim fprgttase st ar ch; (3) cel | ul ose,
and its derivatives, such as sodi um car boxynet hyl
cellul ose, ethyl cellul ose and cellul ose acetate; (4)
Exampld@r ed tragacanth; (5) malt; (6) gelatin; (7) talc;

mip BB A7 ORGP SR s

hydroaiéihganine]netinds /fediordthylphieuglcarbamoyl)ethgl] pipenidin-4-yl Ester

step(h TipBegr by R L H BB FREA VO o

dimaﬁ!ymtehyicaﬂomﬂbmmhyubib%}ld&smylsmstsﬂch as et hyI ol eate

and eth | aur at e; 4 agents, . ...
suéh n‘ﬁ ﬁ@%%m%r%)&% Jas aﬂéeda‘%l ﬁff i¢jcd piperidin-
4-yl ésléa(mlogg rHSQn%'l)dand(N—@ [ B d16261ah-20g- Z\Biderheth@ﬂp?x)snyl)acrylamlde
sotoni ¢ saline; é nger'.ss sol uti on ])1
(3. hg,e%%%mmq okt %ﬁ%ls@ﬁ pel ik diflosgpehpens )Were added to form

a sluﬁ%nﬁ'}ﬁ%é‘&mﬂrxﬁ?ﬂ%b s hggéﬁ St 560CHo 88 °C for about 24 hours and then

| orof  uor ocar bons and hydr of i uor ocar bons; and (22)
coolest iparoompigmpesaterec digsh OF HIcesob Ay WA EBOYaHML BatyEvaporator,

resulBH%pﬁ?ﬁUﬁ 5fy / ﬁﬁ'gﬁ'(lte'agé}ﬁ grddi§ v%%ﬁﬁ&f%k&aal total volume of

ositions i'nvention are typicall prepar ed
aboup Q09 rdy @m;gﬂieyesaﬂimg mixtpee wis/hentsd oo :C mdeﬁhan ﬁgolad slowly to

rooﬁ&ﬁ@%?ﬁg{ Of e iy %ﬂ%&?@h}% ‘s{ﬁn'g‘/ F@ﬁngr e%ﬁs@x@h lthhf ethanol (20

e carrler di ent s
mL) asé dﬂsél iry vgruudetiprevide bﬁm:enebmyﬂm@amm actt M 3-(Hil bAtexolan-2-

2B BB SASRE s S i e o

whité belid.i ke usi ng conventi onal procedures and equi prment.
In one enbodi nent, the pharmaceutical conpositions of
this invention are suitabl e4%t inhal ed
adm ni stration. Suitable pharmaceutical conpositions
for inhaled admnistration will typically be in the
formof an aerosol or a powder. Such conpositions are
gener aI I y adm ni st er ed u3| ng vvel I knovvn del i very

o o Y 1 -
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I ngel heim; the AERx Pul nonary Delivery System
(Aradigm Corp.); the PARI LC Plus Reusabl e Nebuli zer
w@ Rarii2@edH) ; and the like. A representative PCT/US2007/009925
pharmaceuti cal conposition for use in a nebulizer
i nhal er conprises an isotonic agueous sol ution
conprising fromabout 0.05 ng/nL to about 10 ng/ nL of
a compound of forrmula I . In one enbodi nent, such a
solution has a pH of about 4 to about 6 In anot her
speci fic enbodi nent_ of this invention

Step &ranmmzcﬂpamswﬁi érlzc@n%?myhb’stmmemépaﬁwt ic
carbé‘ﬂﬁg )eih%rl]%ﬁx’iﬁnﬁtﬁ’yﬁﬂstw i nhal ati on using a dry powder

dry powder inhalers typically adm nister

t HEo 01460 aple noung-bajtom flask wag addedrbiphdnyl2pdoarbamicragid 142-(4-

1 3]&'@%}%@3{1 1-b 3. ‘ﬁm%ﬁpé@&’f’o i g&wéﬁ\); ﬁgﬁ@?ﬁggdﬁlg A ester (15 8, 27.6

mmoﬂ))amdlemﬁtdnﬁald @éﬂa:preupu forragesmrry sAgygrius & n@hsfdmdmrm add (75

bl
o S B R 0 AR 35135 1 b H e
then pedlyd &ﬁtdoﬁﬁtenqyegdtyrﬁﬂnldcéﬂn(l Bb&ébe (060 adpbvasaddeds Aqueous 2 M

.thereof ., Typicall he eut|
sodin By G LS BEP RoE Rk i i adlitioget 2 M
sodifn® h?ﬂ%t})chge&ﬂﬁis ﬁiﬂe? alhﬁemfe@rﬁ bfihalsahition .wakda dichangt ¥f 9 k10. The
one enbodi nent  of the inpvention,
layers gy peparetd anh gy BHer Ve maslﬁ%r%? dBRiGrig 75 wLs 11
brindPRFEHRERLE bG&H anhOARAS bddiBM sfu%tel»{—:ﬁﬁ th8 s@veﬁt.\,feﬂ@w@an a rotary
i nhal’er conprises dry mlled |lactose and m ¢cron

evappraiqr] te |gie lz}ph%py(l@rrqde%rham& aqigh A igr4-formyliZA- darrmlylphenyl-
carbé}&:{‘gf‘erthylﬂﬁ '£ &l (D5 P dboutio8Y, £ 1213(?5" f delBiYed, the unty of

I ning ose mnth fhe thera ent and.
this intesmediate Qﬂnémnﬁrgasqﬁé)}fc@ﬁpmem%lyrrymﬂb?thmql\ig vglumgs of ethanol),
bAe f

heat By 1 8 AR L B D P oBiE i solating by
filtratient hen typically | oaded into a dry powder dispenser,

or into inhalation cartridges or capsules for use with

a dry powder delivery device. Dry powder inhaler
Stepd® LiB&phynyleﬁ#b'n:asbsmid Ahldel-{2}(4-@[11@42i-(sdre-iB'utgldlmethylsxlanyloxy)-z-

th t t ati
(3-for ei’é'e'le#o'%ﬁﬂ' oy l%ﬂ?g F)FH’I #’?‘ﬂﬁ'ﬁ?@ ¥§ Ji%'ﬂ‘e& es are
phexﬁ@ém&ﬁi@ll)!eyhﬁnﬁpéﬂgine4-yFEsteex anpl e, repr esen: at ive
er_inhal er deljver s or ugts. .
 nip B A@BlfP g adﬁflf &33 Rhfcqx'r%x “%W‘&%ﬁﬁiéfp'(“‘
formyED @M&Ie&ﬁﬁl@é@@arb&&hm}ﬂ &Stcamsyn etstHﬂ(‘V ne), 14 2 mmol) and N-

s/ Accuhal er (d axoSmit [ ne) Eaaémal er %’tj
{5- [(nﬂaé’rm)no-le&ertp@éyl@weﬁmsgyny Vb2 XYRRsnY ormamide
acetibABI ARI(S18 4 BE WnlWIE fMlsﬂﬁﬁbﬂﬁsbolnL)E{Hhé/ad&h t6 €8 bluiry and this
Rot ahal er ( axoSni t hKl i ne kyerIer/CErtlhaIer
mixtprg et APnCde Rl Qrm@s&w@mﬁ@ fqm Loyt  Thegpasiiig was then
cooldd Bl bBAERAPRYaturtl 2h A ANRLES (5@% ?{v‘a§ hddRNfhdt e sbivks-wdstemoved

yet another specific enbodi nen his i nvention, the
ona mamm@pgtat@mt terapgrare ta@glrxgﬁmﬂéu ﬁ?gt0t4r$e°q h@lamjﬁpénla) was
t -
w0295 e JRITLY ke e LRSI R HBL Bty 2o sid
[2-(4 YR 221 (tey-Hntybdinethelgilanplaz i)-36(3 dvvuytamito-the

R L e S

ester($2 1gY ana yelleweaptanizswlidnhal er typically conprise a
solution or suspension of the therapeutic agent in a
i quefied propellant. Any suitable |liquefied
propel | ant nay be enpl oyed incl udi ng
chl or of | uor ocar bons, such as CC 3F, and
hydr of | uor oal kanes (HFAs), -stlch as
1,1,1,2-tetrafl uoroet hane (HFA 134a) and
1,1, 1, 2,3, 3, 3-heptaf | uoro-n-propane, (HFA 227). Due to
concerns about chl orofl uorocarbons affecting the ozone
Iayer fornulatlons contalnlng HFAs are generally

T
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aerosol canister, which forns a portion of a

nmet er ed- dose i nhal er device. Metered-dose inhaler
waelewraza9sui t abl e for adm ni stering therapeuti BCHYS200%009925

by i nhal ation are well known to those of ordinary

skill in the art or such devices are commercially

avai | abl e. For exanple, representative netered-dose

i nhal er devices or products include AeroBid Inhaler

System (Forest Pharmaceuticals); Atrovent Inhal ation

Aer osol  (Boehringer Ingel heim; Flovent
Sten %l-a%%u&wwhmlwgammmm HIRHAHER) 23 (Wprs-Butyldimethylsilanyloxy)-2-

(3-fdm§g§§g:r1né [0kl negﬁme:ﬁgj’ B AGmif SRRV s AtfudARpheny1-

ca"l@r%d ethyH piperidins i Bsterut i cal con‘posn t| ons of this
' n‘t%r‘{)lix natiol h&a?@l’vi? Bc?&edogxgﬂ?ny? Lr atlon

Suita ar naceu conpo VErY Papancgeid 1-[2-(4-{[(R)-2-
(te”mlﬂmthﬂbﬂmlmv%ﬂ fortrhyarfrimord- h?dmplshan@@ethtyﬁhhm]&lethyl}-

2,5- BB iph S R o TR o S A P S B amde or
mettnMeptrahwhroﬁmaﬂ {S@tmﬂ) Aheassuiin®hdixtufe Wad &irr&d until the solid dissolved
enul sion; _or._as an elixir or

(aboll i) A tien by PR en P 2 g odemr Rlaivemn sagbon (920

mg, armu%t, siifpodt RRIVRRRARAHVN) Was aRAGP SR the E‘Mﬁﬂiré Was Bydid3enated at 50
When i ntended for oral

ctive in i ent .
psi B et F ot Th BN treasEben Aerasthrosgh Gelite and the Celite
was Gagisdd wih 2ia&thelistrantd fupanf @ ntlﬂﬁ Téd B filthfiEvas add]eii a thiopropyl-

composi t1 ons of his 1 nvention

rppce ut i cal
mod Va siliga 87! (4 hvp of Ssight e pplating, S#lCYCHe) anddbisrmixiture evasistirred at
25 °@fo 3OeC &t NSk NFhE dlifadk ﬁzgg tl%ﬂqil%em&l&h Cehtg gjad comcentrated

phar maceutical |y accepta carriers
to regoye fheesobyengi The essidnephasslisealend ipnétbaradl (§ ndt per gram of residue)

f
and R} SINSQUNGS Yorpibe a3 Aadh SBRANE L MelRu iy L pixture of
saturptgé@gg@ou@gd%blcaxjgjouet@smd waem@0ahl., pangraat oﬁﬂebﬂdﬁb)c The

resulﬁ{'}% gﬁfaw%/@e ?llllﬂ'gg{% stlrrbaol 06?(?] &qrrugtg%( gng ttht% ﬁ'ét%lr | C l-gsfélter cake was

washgd cmar wattca(:’.l(lavol(lﬁ)es)h umelciba Mb153 howre And $hel ey i@lviachhh at room

oA g R B il Lo

butyldanetftyhllmyldt)xy)tzeea f(&ﬂﬂ/la?hm‘éoﬂh f f%ﬁ)ylin%}l?]methyl} -2,5-
1 O retar ents, SUC arartin
dlmeéﬂi%} f 5 Q?YA]P idirs (o] egler @tﬂfxfr E9GRAFTY ahwr%%punty)

corrpounds (7) wetting agents, such as cetyl al cohol
nonost ear at e; absorbents, such as

Step E‘goh /%%F o’lb‘g’r"i’t'%‘ﬁliﬁ“éd él‘By(“‘é[G&)-?tﬁb-rH orandaminnidh as
hydrbﬁi’lﬂlew%ym&iﬁﬁmkﬁnnWﬁfi} %.%tﬁ@f@ta,?e il 1 d

t hyl ene gl ycol's, auryl and/ or
°a‘b*§‘r‘$&ﬁ?t€§ lpiperidip-4-yhiByter b+ Bartoate St s; and ( 11)
bufd £o0ehraaRREDboHBR ARIEWAISIS: blﬁ)ﬂ%g&g 291 per{‘r%% aig 1-[2-(4-

ng agents, sweetenin

{ [(R)E?g@ﬁ'f@mtﬁg%@hﬂaﬂﬁlﬂb&x}éfﬂi??afﬂnrwialdmnt@hydtbxprybethylammo]-

el 58 Unk by b SPBL RO HAAO A ERTRE LA g fomon a2
methytatiabydnofiras (4huil)ddhe (ragultiveg muixtacd wihd stirpad dt @dcblﬁ&ﬁhﬁerature

n hl or | de ium
it QUG RRER RN 345000 DR iuce
(0.94 mlleeS. 76( m)mcd) Wwas oddddl andathe rexaitiipthicnuWedy stisredS€ 05 BElfor about

ani sol e (BHA), butyl ated
24 hoﬁﬁd ro ollhbe }e\«f%—?%%ed %/’gcf#ﬁ“ﬁ‘re &#Wtegaqpaqte sodium
blcartmlnptwﬁomtprh(dﬂahm atttti2-trﬂih&h$rlltétﬁhyél%¢u&§)and the resulting mixture was
net al - chel ati ng agents, such as citric acid,
et hyl enedi anmi ne tetraacetit4&eid (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the |like. Coating
agents for tablets, capsules, pills and |ike, include
those used for enteric coatings, such as cellul ose
acetate phthaIate (CAP) polyvinyl acetate phthaIate

' o,

Y 7 A PN\
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Suitable I'iquid dosage forns for oral adm nistration

i nclude, by way of illustration, pharmaceutically
wa@eweprAakd e emul si ons, m croenul si ons, sol uti oPGT/US2007/009925

suspensi ons, syrups and elixirs. Such liquid dosage

fornms typically conprise the active ingredient and an

inert diluent, such as, for exanple, water or other

sol vents, solubilizing agents and emnul sifiers, such as

et hyl al cohol, isopropyl alcohol, ethyl carbonate,

. eth Ligcetate, bhenzyl al cohol benzgl benzoat e,
St“‘fﬁfﬁ B%?/‘l A& 9@%91}’6“1%/831%@61;9}&{%@1@ B)-c 8he layierssweresgparated and the
orgatft QSRR wasHea WREMbtine GO L), Ui Movel 51?4‘3«1 &Q%B?{ur@aﬂfate
sesanme oils), glycerol, tetfahygrofury al coho , ’
filtersd) apdrorpraniateyl grarajamyapenator. dhedesiduewss dissolved in 2-
ok . her ¢ ' . o
et or 40 S O HEL Qo AR A el Raaca. The
resuliipgaixiinggvasgtimed at 2% FC s 30 PO forek&hpire ané themdiiterédthrough filter
IS X | ene.saqrbit d,
papes? TR FHEY bolf A Wi a RO 2T AR B0 £P0 mldnisnprgmamot a0
mL) rmﬂawd@téwmut badﬁr]?'abmlﬁn t@gmwwegaﬁgh?@d-z.ylalg@aﬂm Beid 1-[2-(4-
150~ xt ur es_t her eof . en. intended fqr ora
Qe u R TIPS S R A e R
dimethylphényleatbantoylethylipigeaiiiadad ckier 8-tdithlic 498380 (3.9%M97 9%
uriT'Pe term"unit dosage fornt neans a physically
PUl)screte unit suitable for dosing a patient, i.e.,
each unit containing a predeterm ned quantity of
roduce the desired

tive a %nt calcul ated to
Step ¥ sBIBRERY c2-¥lepERamis Asidr1-Ei-thél (B)-2-@-Eormylantinerd- wi t h
hyd Ré i Qb 5€&4
e etk P en, T2 SRR o 2t 1t oy -
ethy|lpiperidip4-gbBffetinds of this i nvention can al so be

dmin ) i s t [ .
ol P B Lol BOREh Tk tyok B8 EPAUY LY ARG cid 1-[2-4-

{{(R:grpdomaylsminnihydroxyphenyd)-2 drydoexyatimlaaihoimethyl} -2, 5-

imeBy ' . h ,a opyl ene gl .yco] ,
dim po Iliy et %y(%g?} e & %g}gflﬁj ﬁ%e?}rgﬁ%ﬁ r @teg{er g‘z’%ﬁ?ﬂ? g‘é‘ﬂl@ﬁh B5gagud
methgpel BAenl) &l thanesuitingompoumtved stinted far PREGH. A 1:3infixh@é of
i . Addi tiongl excipients including ) .
s L SRR e Bl B % in poro
and stiriggiwias tontirard for? howsp AhetréiMeng bff-white slurry was filtered and the

Lred. Additiopal ly, the conpounds of this 1Invention
fter S35 BByt B stk 2) B PAICRIR T £ houss el e bied i
vacugmpoetrAgiectd pryviaé biphbii§Todt tAiliY acidor- Fﬁ@f—?[{m?—ﬁ%-ﬁomylamino-
4-h cf\((]l)mgqr)pr st[??#_ho&, a tﬁo]ggjo%gd of formula I's typically

YA GG 1 AYH oL ¥Ry .epinelasthyd bi2ed -fspeth wipherydearbamoyl)-
ethylfdperidia 4 gt dsean (2.3 W Rs aSedl-BFystAliNOEEE baszdl | Ne,

vegetable oil and the like. By way of illustration, an

i ntravenous conposition typically conprises a sterile

adeEauB 60 MR §iech vars Qﬂﬂtaﬁiékﬁq'opg satrﬁ#ﬂ%g!g %ﬂ}%heﬂ%}%ryg%ag%%mic acid

ép? solution has a pHin range o
1-[2-G#-{[(R)-delSripanylanviro-ddmdorummbeny)-LHiysiroxypesnilimmoimythiyl -2, 5-
3 ﬁ " . e | - Ny e r
e D R DA e 28 e TP L or
DMSOndq af pmpbient tampesatuiet using p AHOLECK 100 NBIR spechrotreeer;

otk (ﬁpﬁﬁi' nt~to forma jti
containiﬁg botZLg@@%@?%xégmgﬁgﬁngﬁgﬂng2L%#ggé%§4pﬁS’IH&
9.43 Sepd)h & GniHiS20 (o 1HYLIDPD, Ui-on9, WH), G275 (m, 9ED), ~7.3 (nd,

L DiisHhe bhe paty I t.anequ

1D, FEPVE BOEERE (RS PERTS I S8t BB b oF o 1453 @,
T =7.BeA.2oht), etV (uit HI)s eB 65 cinthalGIDEWS pairABIE))2.685(bdeh, 2H), ~2.59 (nd,

conventional procedures and equipnment to forma

conposi tion conprising a cofeund of fornula | and a

second therapeutic agent. Additionally, the

t herapeutic agents nay be conbined with a

pharmaceutically acceptable carrier to forma

phar maceuti cal conposition conprising a conpound of

o o g,
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i nhal ati on and the other by oral adm nistration. Any

t herapeutic agent conpatible with the conpounds of the
WEe@3aeitioé nventi on may be used in comnbi nati on PET/OSHOTINII2S

conmpounds. In a particul ar enbodi ment, the second

therapeutic agent is one that is effectively

adm ni stered by inhalation. By way ofillustration,

representative types of therapeutic agents that nmay be

used with the conpounds of this invention include, but

are not limted to, anti-inflapmator gqents such

i

4H), 2e4dr(br 6= @i 7H). A A% - HodR e gD, 1.73 £, 2H),

1.44 cosd §rfipds and gl ucocorticoids), non steroidal
ggtcﬁ“;l nfl amm)tjory gents (NSAI Ds), and PDE4

i Nl NIMB (400 Midn Q-éd) oNENOT $SPEAETad 9 BAEEDT WiR; BB 68 3D, 9.26
(br daad§~9-°d ri?{)zz? TRyt 955 Gyl Jh2- 4" ?ﬁ?fﬁiﬁf@(ﬁpbﬁ) ~7.3 (nd,

goni 8t's ﬁf e tl ve ‘agénts, sl Grampositive
1H), 3Iﬁl7l (bi ﬁﬁ) e-é’ O7CGndn1H)e@e&5 (ad, ERtS.Ri 168,i 14%), 6§ﬁc(dah’€$ 3i 19), 5.15 (br,

0, B350 150 B AT G 0 1P 255259 3, 2.4

(br t,1T046/522H),2.2@ 0 3SH)LS<AL T (tiran,r 8 Atler (s a3 do18 Gr,2H), 1.44 (brq, I =
90(2ﬁ_®t’i chlolinergic agents). Numerous exanples of such
7 apeutic agents are well known in the art. Suitable

do¥esNiMR (ndma\mzhamsb%ﬁmw BomgE B £70a0)i58i% 1 63.801455,

D ORY L BT NE T S RN

127.50Q7mmAdey; 135.7,21 3526, 11120 W, a8 evbpals MeNa, 70,1374 53.9, 50.3, 50.1,
i nvention, a corrpound of formula | is administered in

33.7.300Di 18,113 wi th a steroidal anti-inflanmatory agent.
Repragffit gltdo\/mﬁx @mé@sazspfmﬁbﬁfsehftel 5 870.0, 1'63f4 qmt 048,

agents th can be used 1'n conbi nation W th

139. %d@ﬁcﬁ,lrléé To133.8i B35.00\348, 433 nt3 1Al 30utl 38 % 13%16 128.2, 127.8,
127. % B7i£q2b @, 1966 f’ﬁ”'f 3391 18i6P1 PPECPES S70.8Ue8 BRI 9180 3, 50.1,

uti Xécort’ propi
337,233)’2.@6%;1]2753 [butylldenebls(oxy)] 6 a, 9a-difluoro-|

ST S 1 Nk TR bl ARC RSl bralado gﬁsm(gﬁf’%at 82

B clesoni examne
moleq:erc[:e(nf)- dndr ey crasdanery(ahpant i B-thole ﬁcrdm@rhrhyvdﬁtodaqmtmnal

T T L S e

beliel:6d td1Bd Kyl to tAd earbbfi-oxE&Yin the major isomer and anti in the minor isomer.

1, 3-t hi azol e- 5- car bonyl ) oxy] - 3- oxoandr osta-1 , 4-
di ene-17 b-carbothioic acid S-fluoronethyl ester;
Exa@pldn-di fluoro-1 | b-hydroxy-16 a-nethyl - 3-oxo-

Seed G YIRS ROV AR PR 2 SAERAISS AGKY 1L AR} 25"

For.tn&um.ﬁ914-ﬂ§ard‘,dyutlbm§.9t@ymszpaﬁpat.ﬁnoﬁabmw}_z 5.

pr edni sol one; nonetasone furoate; prednlsolone

dlmﬁhﬁW§Mh¢é‘”"?‘BﬂY%ﬁéﬁﬂB&’el"&#“'fzﬂ E§ter anci nol one
acgtafk tallﬁ@blgﬂﬁl}llljfﬁcaﬂﬁnﬁ’@%ﬂqcﬁm ﬂ?kj -¥-(3-formylamino-4-

acceptabl e salts thereof. Such steroidal anti
hydrpxifthema 2ohydragesioglemino]osthitl-2i aflingetaydahemt e or can
r
s BRI BR300 A7 B EBINASR o 0 L) and
wates pes addial urilithe clofid aoind vos yeawbedit The sesdl;mgrmb@ueuwas stirred at

25 éljﬂ% 3 Pgt gﬂt d % re%ilt;gg béé%llgf m‘?%?}ﬂ e\ga% H:ppateg)dsbyzﬁg%fibn to provide

crystallific bijsteauyt-2Ndcarbarb73c08 B[2 (4 (@)~ M3 - t:‘cbmgaamﬁn@%hycuoswhenyl)-

RPat en | icati l.ication . LUS 2
2-nyss PR RRBRAT S 68l b iR apmot et MRt St ester
(420trhg). eThis cjbmillirenfreolyed wdshietedingicd tddlave a dlfferentlal scanning
anti-inflammatory agent is typically admnistered in
an anmount that produces a th&fapeutically benefici al
ef fect when co-adm nistered with aconpound of the
i nvention. Typically, the steroidal anti-inflanmmtory
agent will be adnministered in an anount sufficient to
prow de from about O 05 ngy to about 500 ng per dose

T o 1 o o . .
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A m croni zed conpound of the invention ( 1 g) is
bl ended with mlled |actose (200 g) to forma bul k
W@ ewpasiltté on having a wei ght ratio of conpoundP€@DUS2007/009925

mlled | actose of 1:200. The bl ended conposition is
packed into a dry powder inhal ation device capabl e of
del i vering between about 10 ng to about 500 ng of the
compound of the invention per dose. Exanple C Dry
Powder Cbnp05|t|on A m croni zed conpound of the

and a mcroni zed steroidal anti

(100
°a1°=f1$/q%¥tﬂrﬁ19ail X rb)rt’;ﬁcﬁélgaﬁtex}(@w' prgk imendashenmie diestiflaw at aboeld 142 °C to
abo&tai(SbO’Ee ah3Q pg‘)vderT{‘ by clﬂlfﬁ'ﬁlqgﬂ (gg%ﬁe[w aﬁa[t{eﬁbfxing{}% gi%% Gant q11ffractlon

into individual blisters of a § pa
peakspamang nthesgeaﬂqscatemvaiuesp:fabommmms 2106603 1 22 S:bMBInd

d.of t Th
232283 T8 Lo YROUE A i fosigi et 0 T AR ianal ipformation
on Foowdéernd nthat ﬁ‘)’SﬁKﬂmﬂ'& lﬁséfﬁrﬁ{sﬁtﬁ'—tﬁl@%erdpﬁhﬁh & disclosed i lIiO

0Sitio n1cr ni zeq_conpound_of the invention
°°‘“%O O ' 5 ‘i\§ PRI %f‘l@a&lﬁ H;HE_:S; dilsd en ebg‘ﬁ date §6;3W1ﬂlg(Att0mey
DocketVs. m-azmm) ghd UNS dagh RSl Aﬁ?ﬂceég@glﬁgo (62)9@4!%9 fildApril 25,
i

ul.fi sus ension is spray d
200435 1sb Deret o P Bicin e cemieted etsimbm Seletenpe Golkpiiestirey:
particles having a nean di aneter |ess than about 1.5
nm The m croni zed conposition is then | oaded into
ExampleBed- dose i nhal er cartridges containing pressurized

Crodattin k£ ISES LeaBp AT 32 AT
Forlflnl?mlﬂ@&mwrpxwhema -hyrdnoxyetiiy timine] mdthyy} 25

bul Co
dimdRy ey el ih el B3 ° G cool ved 1n

ci Tpat ?eLbhﬁeﬁmﬁdm(Kmhh&bonembd iiask S@Ipp\ﬁi WitB on Wvr-hdddestirrer,
ound is

r n| C il the co
a1 1A LA R BOULT 4E  comutBRR OIS i
acid éf[jzt(ét HgR)-213 —:ﬁauqd&arrm-zt-hgdmbdyﬁhéiwl)sithﬂﬁbxgr%brfhﬁnno]methyl}-

{
2.5 AR B Wesre b 4 Mnd refbrmnl 1.4 .
Watel(600 ml0) way dddedbpoiie ﬁﬁﬁoﬂﬁn@fh&l%dﬁﬁﬁﬁpﬂﬁgr eod xﬂﬁ) was added

slowl ggﬁh n ggr dose. gﬁle F Hard Celatin Capsule
CofpoUnU*8re PRI 3 eecheth Pest ystalsf Mﬂyb%l-yﬂmbme acid 1-
[2-(4¢ F4R) -3 -F0utn yTRGRES 1 Wi £5x§ Phéttyd) -2 H 9!dﬂ:)xy@{h2 ﬁgggﬁygngp; 2,5-

di ﬁg{ ded, The resulting conmposition is
ime eélgi g:llrlbﬁme&légt{}y]éplpsg@mnéb-ybpst@rﬁggmﬂt(ﬁ@ mg)evere added and the
rcsulﬂﬂ@ slik®re WhaktiddRat3B P os BT ANvahikY tm@i‘?ﬁ?é fo I;]1rC%/§}urry had

d ensi on _The foll ow ng i ngredients are or ou
eVC]ﬁ’PQ d Waser GPAml)svasrsdstl omer o S-oniahte period and the resultmg mixture

was sHighednit 96 f"@tdv@ﬂn élﬁg ediRhfe ?558 li@é E]%&g&’ ung tk%]f %l&?r Fake,was

invention 1.0 Fumari c aci rumcC

WaShﬁd WE"thh‘V?tebﬂloﬁ b’é]h) @irysied fpr alpopit Zﬂmuasbmd thef) Brigd under vacuum at
room%%gb&laﬂhg %Murgﬁn érogldéoﬁﬁ'gétﬁlﬂne{) % - -é(gcagb%mﬁ ac18d 1-[2-(4-

um alum num

([RB - Srhipdinosbhydre roRpphariyeR- By rongetBy tatrihé osboigi 25-
it QS BNTAIL AL BRPEDY EEANELRS 88

Crystaggstpaqi'swemdﬂmdadm ¢ BordIlor al | y. Exanpl e H

--51--
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I nj ectabl e Conposition A conmpound of the invention
(0.2 g) is blended with 0.4 M sodium acetate buffer
waedoatizame (2.0 nmL). The pH of the resulting soPC/UsN0T/609925
adjusted to pH 4 using 0.5 N aqueous hydrochloric acid
or 0.5 N aqueous sodi um hydroxi de, as necessary, and
then sufficient water for injection is added to
provide a total volune of 20 nL. The mixture is then
filtered through a sterile filter (0.22 mcron) to
provide a sterile solution suitable for adm nistration
Exampplei%hj ection. Utility The conpounds of this invention
amoyl)ethyl]-
Bl GEE KA AL STELG SRR Aoty Moyt
pipesidiuidgdstamds are expected to be useful as

Stepfég&afgu[%é_c@g‘%gﬁ&ﬁgﬁ Sividififf | ng nedi cal conditions

|c receptors or nuscarinic
r ete ptsohm,oniofé 5- dnmjlhydaﬂuhno R0g, i16fimrmbRltin arlel mixture of

e GIEHBERS S B STAF B YA B, RSB

mmdlﬂéﬁidcta{rmﬁeﬂ@laﬁmﬁﬁﬁluﬁf mcmkdm&xteqm(zmw g, 165 enmbl) o THe nesniting

mlxtfég:\%%,? sléi?retgra% rgc;yh g%qu?:%ﬁ%g é& ekg)?ua %%Emlhe \%;gtarc \Qlasn gcf'dcaf(SOO mL).
The HBERIrQehs r@ﬁdvgmﬁ{mh@ieﬂﬁvﬂmj%ﬁduabus SN 1I6&)Ifate (500 mL)
462-469 (1997 Emlien et al. rent Thera euti c,

and hyge(5qH aﬂp)oﬂélmrgﬂnlsﬂamw&sazﬁnéw%réw agugiym sulfate,

ﬁlteré@taﬁ@ @%&h&ateg%aae@d&udm t&previgah- 15’!1@!2'5—d1n56316ﬁié enylamine (39.6
references cited, therein

g 98%@16&@; %wmpdﬁ%wsuuﬁ%q Yithoutfurther Piticelighy| e,

pul monary di sorders or di seases associated with

reversi bl e airway obstruction, such as chronic
StepdbSWMO%Z@ﬂMVSPMFSBa@E’H@C@ chroni c and

e AT

dich]prcmmhume(SIOﬁhnL) wdepdded sodium biyag@saﬁe\@S H@ﬁm framnpi)r dhe

Ki fl t
el PR RS 2o % " SR Mo B2 ALy, PACHERY e
addel @k&tlyryepe peried aﬁ25:irrﬁ1yute§ 'ﬂl@sresalluhg nélatlg‘e wapatitred atrodm

astric ul.ceration cl e. wast sease.
tompp RIS T DLt e PLE AURAE TR rryosd &g obout
100 i@, aﬁldd@pﬂ&eﬁntﬁwmhhecgt Thgpcipiateonay f{ltehes odritel; watsllmal with water (1
nmet hod conpri si ng. adm ni.stering. t atlent o
L) ang} the drieRartingo aHrhddripaari yieratde how anpriapids B ose, 95%
punt?og@ 08191 1d)f ThOpBduat Was ush &tHene dirtter hli@fitatforpul nonary
di sorder, 'the conpounds of this invention will
typically be administered by inhalation in nultiple
swpctt?&e&lplﬁ%ﬁy\d %glcarﬁaﬂnémﬂd E[3le5S0den, HaimthyhiEhPiaebamoyl)-
dose per wee General ly, the dose for treating a
ethyBpipasitinyt-pl Esfetier will range from about 10 ng/day to
abgyt, s%%u{ﬁgcfﬁ@ﬁ(ﬁt-lécfb ?@Qhﬁlfe Xiﬁheﬂ?f E&?Iﬁﬁﬁ@ e352 gt NdPmmol) in a

invention relatés to a netho

chronic
6:1 vep ik e p{Y.Ndimethulfgrmesmidg snd @ﬂopmahﬁh(%@@}r‘é’tlﬁ grfled biphenyl-

e
heattfcbztrﬁ!l] °C for 24@1«1&? aid then 8RO UD e Fddrouys. e'§h¢ regeiBaPmixipre was then

cool?fgiodrg)?m\/\{?ﬁgaefﬁ'n%e é&%@e%l?roy %gi acuglyrbt 'f{u%pe%igueWag dissolved in

dichlreinethaye 6KL) ind thid sedutéont whoOwashedudieh aN\mmemls)h}mlfrochlonc acid

irato o . roni c obstructiwe

oo orates GUQREe RS Conn e salfhafit #RaSa) FRRin Bldatfonate
soluti & (IongEL). OThBafgaﬁB: lageirrooasi ther S éd dﬁrlamhy&@hmwlmn sulfate

Di sease, N. Engl. J. Med., 2000: 343:269-78, and -

references cited therein. V\b‘re$2adm ni st ered -by

i nhal ation, the conpounds of this invention typically

have the effect of produci ng bronchodil ati on.

Accordingly, in another of its nmethod aspects, this

|nvent| on rel ates to a net hod of produm ng

o, . o
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three therapeutic agents, such two conponent
conpositions provide a significant advantage over
W@ 09pasilé ons cont ai ni ng three therapeutic ageP€BUS2007/009925
Accordingly, in a particul ar enbodi nent, the
phar maceuti cal conpositions, conbinations and net hods
of this invention further conprise a steroidal
anti-inflammatory agent. Since conmpounds of this
i nvention possess both b adrenergic agoni st activi ty
and nuscarinic receptor anta gonl st activity,

and filtsaesh URdenelr @0ANYe Waskerdded aad thegeaplting PHBEe P& { Sencentrated
unde} Oé’c%]ﬁl'd 34 ilcﬂgmg of %BH&WAM@%E' S PEEE BilneSY Sie8ipBtaihad formed. The

sanpl €s havi ng adrenergi c receptors or muscarinic

precipiiate prasritteraiatid qhmﬂaqol afford birhenprpolnsthemnic @cxslsle[%ﬁ‘*-r%lo% 5~

cmFSERAE AR n I8 SIS A i
et calesicfar Cadl N Oa 5084 %afilad Gt acti vity. Such

bi ol ogi cal systens or sanples may conprise b2
adrenergi c receptors and/or nuscarinic receptors. Any

Stepdyii-uafd-pi-Biphegylc2vylcaybamoyloxy jrpatidini byl ipgopidnylamino}-2,5-
. adrenerqgi c and/o scarinic receptors may be enployed
dlmﬁtﬂyli'ﬁewgﬂw?gg %F@ﬁeﬁay be conducted either in vitro
or Tbla sHltidn JRRMIRHS n.t@tlctaymc@cagwﬂ@w-em or
npl es swtablefor suc dles %é} qd aL ¢ |)ot.t\lr
dimefhylphcay! qaphangeyl)ethylinips st % e&wg na >l v/vmixture
ofN?@H@ﬁaﬂﬁ%nﬂamﬁaa Bnd AIEPA 5] (amrmgj Fofesdiha ﬂﬁs;b‘f’op?l,ethylamme (49
rats, ‘&%I nea_pigs, rabbits, dogs, (pgg etc. % and ltld I
mL, PF kgimiheln (D ReniP RS BRosoPais G Seis Hrygel gnd palladium(in
aceta&m £0 01 RATP! rHeQBRIiSE RixRrd afPiRe Wit cABGLRbAbXide and
/or a nuscarinic receptor is typically contacted

then \ﬁrltrhd averpight a7 G i 80 &6 dpderra eaglonil BORgXIgE almwhrie{pelloon
presgu‘f‘@e h%rreé‘&ﬁoﬁlgﬁ[eyft%ﬂe ??asacgﬁvé}{g ng P VRANR 2 tHeHeSdue was

i ol ogi cal system or
dissadnerpinalicidomenkthyne (560 sadpp Simsimxixturseas weshadivite dNpqueous

hydro als 45 ggg&%@ s ovnv\a{ er &5 (ﬁﬁdﬁh& BhY ﬁi%glgngx% 0(?5'61 tiby e 'ﬁ%gﬂ%amc layer

neasdr i ng inara
was &maﬂy&dmef Wmﬂa@mhﬂf@eﬁltm@@aﬂmn pgmmlntrated under
vacublprb a%lﬁsorﬁﬁgi%/lg az\{alts 215115{“5 t ne ? %EJE gg n\_z\guerglaar%orl] toaresidue) and the

mlxtilfd)\nﬁzhmlteﬁ lﬁﬁtllaWBoﬁasmtem:ﬂ c&smamm [This ﬁélmca'swm aiiderﬂi to slowly

coot S5 TR BB h RGBSk S PO ag AR RSk atora o
{3- [Mﬁﬁnaiyne mmaﬁmmamﬁpémﬂhmyuﬂmogmimdbmdlmethylbenzom

scid Py i hi e % ok 2% SN B el LIRS CpifssNsOs

530.68CRLAPKRY.uon of guanosine 5 -O (thio)triphosrhate
([358] GIP S) into isolated nenbranes via receptor
catal yzed exchange of [ 35S]GIP S for GDP;

Step E & Gﬁﬁ-ﬂ&i’&rﬁﬂﬂﬁkgﬁénd n[i-rf-md%mﬁemyqlzas-dmhmywn
ions (neasuréd, for exanple

phenylmmmﬁ)séhylimpeﬁdmrag\rl@tw ate reader or FLIPR(r)
fr a3 MRREIH S 4-P8 )1 46Dhet IO }meaﬂmtyhﬁ;}) ikErigigormpounds

of this i1nvention are expected to agoni Ze or cause

yllpmmnymm}@ﬁ-élmghx@pm¢ g¢id masbmstsr (40d 2afi? Sgomiohdn

f
g AR 08 08, LRAGD 1A B3040 10 5217
mmal) nildedrpartonwese (Ifex t.OMphuEtis reshlting mixtureevas shimredifor 3 hours and

t I ese ies a
then e R0 HET a3 6000 ATRERLFL IS el S gfi fiRioke 207 mr)
and ﬁldﬂmomil avaterAG8diltmabhaThig mikhee scsptitad svafighiiagd then filtered. The

i nvention can be used as research tools for eval uating

ot her chem cal conpounds. IM 3%hi s aspect of the

i nvention, a conpound of fornmula | is used as a

standard in an assay to allow conparison of the

results obtained with a test conpound and t he conpound

of fornula I For exanple b2 adrenerglc receptor

S e N
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Exanpl es. EXAMPLES The foll ow ng Preparations and

Exanpl es are provided to illustrate specific
wepdod2ient s and aspects of this invention. TheCT/US2007/009925

illustration of specific enbodi nents and aspects,

however, is not intended to limt the scope of this

invention in any way unl ess specifically indicated.

Al'l reagents, starting materials and solvents used in

the foll ow ng exanpl es were pur chased from comer ci al

uppliers (such as Al drich, ma and. t

O GRS PSS GBI IoR ViR B LI P 1 iegopt SB1 acetate

(abolﬂtéﬁfww Sty Belitsa i@ rbsidul).t TRisndtkhR¥inE hexedRheFall tHRls6lid
anal ysi s was typically conducted using an Agil ent

matetiphdissodyecoandhyn thersoliionwes aliested frerp! taitpAnAgmpssature. The
resulgﬁg B?ecﬁﬁta% Jvaﬁ fiRBredha %@H‘?& affﬁ%bh@xﬁzl@lyle&'bhﬁm acid 3-[2~(4-

aV|nga . m cron article size.
hydrmenwhybﬁ,smmeuWIan@rhamé)eﬂad pivexidip-Wislier €4phas®5%
oy 7 Sl S I o Rl Bl R o 10

ca1c<BﬂJr9:38H@NgO®ﬁ{)2.621 f@pndﬁo%Swater and 0.1 %
trifluoroacetic acid (v/v/v). HPLC (10-70) data were
obtained with a flowrate of 0.5 nL/mnute of 10%to

Step 0%BiphénA-BhRachonir Adddr[2-ehBormyBb2/8- nut e peri od;

. HPLC.(5-35). dat obt ned th a flowrate of 0.5
dim mhﬁ?wé %S'Palﬁ%a]?%ﬁﬁp '4'%“?8 B gradi ent over a
S- o AHoRutREY ¢ ftEph ?rizljﬁ’ Arhid-R0) 14244 Myﬁfcﬁcy&tﬁlaylmaﬁ-

i e S B B (80 2§ g R Betans
(200GHLPRAS QEURRNKoPRD S cBBRAhRTBIT ML 56 NRol aﬁ@dtruahszlahltfmde

were obtained wth an "Applied Bi osystem;‘, (Fost e

(5.6 oy, 10BdemoRp The rowitog mettpieEet cooledvig 0y (- arrhs l&&trén%lﬂ'é pyridine
comgl@c aﬂiﬂ?g 49 L) R %&c%dg%@ﬁtﬂoﬁ RRASE wAsGtiadH 88t 1 hour at 0 °C

AR perio I'-scal e purifications were
and th?p iveeddl (00 oﬂ@wase@ldeél Ahe arganky laygowss emgyed and washed with 1IN
n t f y ‘ed
s 55080 ST ST S0 Rl Pl i
overamhyldr(oué wagnesigmrsnbfrdeengfdzeed. Bfhawesultivgtsohitipnichataining

blphg(g)ﬂ}pf-ggz 0&905 Vau -%P %%?gg)g/%} glgylghé‘é/lé/z)rbaxﬁggl)éfé?@mendm-

4-yl kstket oab ﬁ@d,\ohmmlfmmher\mhﬁchmm crald: PMLs B0 caed fiir\@aoH:3N304
500f o%/ @%rﬁo 15 min gradients and a 20 mm x 50 mm Pri sm
’ g With 5 mcron particles (Therno
Hyper sil -Keystone, Bellefonte, PA). For |arger sanples
greater than about 100 ngy crude sanple), the
ExaF’cﬂl‘F 6% ng conditions were typically used: 60 ni/nin
Celift@thFediti Mnthrane FdparithordPFoma CellsExpPreisied Huiian M;, Mz, M3
M crosorb BDS columm with 10 mcron particles (Varian,
and P4y Mluspainicddgcepforsnpl e 1 Bi phenyl - 2-yl carbani ¢ Aci d
Pi @{O@bﬁ‘lﬂwé’ Ltaﬁ?te%bregblﬁ %[Bﬂed%uhfaﬂ%{"@ﬂ\@z (hﬁ/ﬂ andhM, muscarinic
521 mol dr oxy-T-benzyl pi peri di ne i’ﬂ Fg 549
recepiiep sqbtmﬂs FeSDOMHERG MErS SIOFTRIO 29T EORTUSHLAIRY 12 media
sup A)%H&%&hcwt i I'g@t ﬁﬁmt{?@@ﬁaﬁﬁn afhe/ Qelfivdre rgré@n thas5%

urin eformatlono

COp3pfie mwubatoy huéilﬁamﬁra%n@/l [EDSh iy HBBB e (Gedlis iivere gollected by 5
minis SR 683 s bR Bl ief 96 9 i 0 pC o

menitigiestirs pikpacdd iarhediatelydfof 1:9d. l%r) membraaegeepashtioon, gell pellets

The reactjon mixture then.c 0,.anbi .
werd BpuERtcr 8 WG DAL P OF AR Y 5 24 SRR B 2400 fissue
disrivier @ddedaticiiA Gi R0 egindg & Mastsj ubhldednérhbaneghwetescentrifuged at
solution vigorously for 20 mn. Palladium (10 wt. %
(dry basis) on activated cardbn) (20 g) was then
added. The reaction m xture was heated at 40 OC for 12
h and then filtered through a pad of Celite. The
sol vent was then renoved under reduced pressure and I M
hydrochlorlc aC|d (40 nL) was added to the crude

A N KA N S "
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To a solution of biphenyl-2-ylcarbamc acid

pi peridin-4-yl ester (50 g, 67.6 mmol) in
waelc@hhignedet hane (500 nL) was added acrylic acpdr/3®0089925

m., 100 mmol ). The resulting m xture was heated at 50

OC under reflux for 18 hours and then the sol vent was

renmoved. Met hanol (600 nL) was added and this m xture

was heated at 75 OC for 2 hours and then cooled to

roomtenperature to forma thick slurry. The solid was

| lected by filtration, washed with nethanol (50 ni)

40,000 @ far Iy PGSt 4 fioﬂaiesnfmbr(aap pRBetywasthen resuspended with re-
suspéh&ish bafey Wﬂ&rﬁb Qé?ﬁié&' d& \‘.H]n H{eolpdl%%xg tlﬁleqhérﬁfyt%r PR brotein

purity) as white powd

conqe}ﬁrztlmpﬁtilelmqmbme B\!ﬁpﬁndomh deteimhined (byxtis atdnlydd] deRettiyed in

Lo“qg/%éﬂp ﬁﬁ)ﬂ “}Oé‘ r% al ni nogf : %tgAﬁi bgﬁﬁ o qf ﬁ@?W‘FfS iStogrd frozen

in aM‘M%/?tet&WQ 0124566 anzrgckimxﬁ;lph Atighd s peepackel AN s fecbPOr embranes

werd %l'al%genzg*l%g 1§ gr%'ﬂ'?f’ %nﬁgnrr%g &ﬁ%a(% lil\easlsey% and stored at —80 °C

untilusfe- but yl di met hyl si | anyl oxy) et hyl ] phenyl } f or mam de
(100 g, 215 nmmol) and i V-nethyl -2-pyrrolidone (300
m.). Benzylam ne (69.4 nL, 648 nol) was added and the

Examgdefiion m xt ure was flushed with nitrogen. The

acti re was then heated to 90 0OC and stirred
Ra d,(ﬁ g‘g't“ for Muscaginic Bgcerterur e was t hen

COo®adibligand Bﬁmhﬁgeﬁé Plob ERnaM thuddHlic (ﬂec%g&r%e@%rformed in

et hyl acetate ( 1. ) were added. The yers
96- V%fébtafca%f@r ahsesm@ tma@; eﬁsmc Vblamoii/\l&é) WiasGED véll membrares stably

A m nd saturated br
exp éﬂ% st t ot At I{R/I n agal i) ?/\nmt% a\péjtxc s ? ﬂ%ted in assay
buffqifte the fluvdng ayemﬁwaasget Ipesteithrdonderations o,hg;'ebrenyso pg for hM;,

10133 BV U0 s b D30 i BV and 16113 1 o s to get
51m1}a£ Srgbéls’@:prﬁ) bene WeAiBriMes weré EﬁEﬂf’ HB%BQ&HE@$M§1§%%?‘BW tissue

@};I benzyl oxyphenyl } f or nam de
dis S?@r@eb/equotaﬁayagataﬁd@m@ng esabnman blhdmlg stiidies for

deteﬂlﬁﬁlga(b Vanbsof ﬁryﬂdl%! %}]cf)‘\gt# er}' { ?}‘lﬁd sing I - N—m tl}}fl-

butyl di met hyl si | an y ydroxypheny
Hseenalasmingansthisk dhdorids 4 HaNMS) (TR 666, 84.0 Ci/mmol, Amersham

Phadn\z{cr;a%lb(éch Bgclﬁﬁ L sqmegﬁ %"laﬂgé ez{ttcogéje grg. ll?{ll%%g ! am()l 001 nM

oXxy e formam
2 CWG@@SW@ fordeterthnatoin ¢f K; daluesnod taxt ebmﬁom&lsdvere

e resulti t ur
AT I T T —
test Qpammmndé %regl,mtﬁﬁlywhsso%edab alwonbéiftpatioh &F 4001 &l@B6tion buffer and

then SFBAERATSy B 4iBliou bufar & S capemratonhissEing fro 10 pM to
100 JIVIX I THeaddRSor! $Y@Br MM SS10mak fdind ¥ éﬂéteﬁ%ﬁ&dfr oliBfs: 25 L

m xture was filtered through Cel ate was
radioligard RS 1t é’dut@ﬁ t%ﬁt P@mapymb vap 6o altlomemb(hrabhy%sagqﬂaak evere

e B EEE9E0 8, s  EH S50 i
over SFB rgjask dibed ﬁl}te:l piped (PélfhﬁLEﬁJanf Mic. )’\@1% tfrédtéd?frﬁﬁ’/omt Bfter plates

were?)rggﬁ ﬁw:%,ea é%g\fl‘\r?vﬁ%la»lvarls fgar ({Oo m’R/I ?—i/EIlPES) to remove unbound

radiodet{iit, /FHeubIxles et Mich Siid &iied -
d @’; p%yl f or mami de acet]ﬁféﬂ@adélit'~ QM]]CF?SCW& 0 hqué%g}:mullanon
fluid g%ﬁ {(t iwer%@eidﬁﬁut? eaduwell, Th%tf(sl\@eﬁ@herﬂtounted ina
p erklg?gﬁeernfy&ﬂcgug{ﬁlé%@% g%ngiﬁ;ﬁ&l m@'(ﬁerﬁmEhner Inc.). Binding data were
I -[2-(4-{[(J?)-2-(3-Fornyl am no- 4- hydr oxyphenyl ) - 2-
hydr oxyet hyl ami —-35--
po] net hyl } - 2, 5- di met hyl phenyl car banoyl ) et hyl ] pi peri din
-4-yl Ester Step A - Methyl
2,5-Di net hyl -4-nitrobenzoate To a stirred sol ution of
2,5-diraethy| 4 nltroben20|c acid (480 ng, 2.4 nmol )
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To a stirred solution of nethyl
2,5-dinethyl -4-nitrobenzoate (523 ng, 2.5 mvol) in a
w@:2m7meudar e of nethanol and water (25 ni t ot aPQT/E82007/009925

0C was added ammoni um chl oride (401 ng, 7.5 mmol).

Zinc (1.63 g, 25 mml) was added portionw se and the
resulting mxture was stirred at roomtenperature
overnight. The reaction m xture was then filtered

through Celite and the Celite pad was washed with

%‘2 nol. The filtrate was concentrated under reduced
anafé’? Yipenlingar ressession mmelyists widls theGraphBadiPrsro|Spéiav armpackage

(GraphiPall SBERIaS, Inc. TOISDRYUENRS Hhs%@%ﬁé‘@ﬁ@ 164, %ﬁgetﬁ%%%éééd

aqueous sodi'um bi car bonate” driced over an
Val“e?é deritsstegmparadayver ed@im@tcd foadohsaded ICe(dewk gdahes Kipevalue of

e g e A | TR A 030

Bio hgmzccg Yhapmaelogn 2263):39983 08B HK; wilues3v & coavertddto SpK, values to

LTIy 0 T N————

wergthepiconyértad teok 1@ Kpvalueefon ybhaasgading. To a stirred

et -on of o
3 o[[ytht g:a?c?%@hy*“?r% YNSRIt b sdrst Fomponpd has » Bishgr binding
aifiriity fc it ebefongsted.. Bipieapl-2- }at&dbémicfh\étd L2 (4-{1( R)) 2:(-

N et AL Ak W N

dlmétﬁyI@EBnﬁtérbMSyB&ﬁ?q 1931651n-4-§1 ester (compound ITa) was found to have a
zab s) t et ranmet hyl uroni um

zotri
K, "g‘é‘% 8? F ﬁ‘é’s‘ﬂﬂaﬁf’%ﬂ\%@ Wz, M 2ngndMsgnwsestinic ra¢eptor subtypes.
resulting mxture was stirred at roomtenperature
overnight. The m xture was then washed wi th saturated
Example 12,5 sodi um bi car bonate dri ed over anhydrous

ted und
CeNaHois® i Abfrail b St G L et Bloman . B2 or s

Adl‘gleﬂl‘gtmRmnpltmgr aphy el uting with dichloromet hane
to prOV|de met hyl

ainin rom 3 0 t hanol -
240 "g'ﬁé’ AB%S% ﬁgﬁ el nss stabl ldpwrpwlwlemcbhuman B
d r |
an %:J dfil/isfblg?%m7 %«;6@'&% Gﬁﬁsﬂisﬂe@@ &@%ﬁf&?ﬁ% (gﬂ-g%ggeﬁ ngct% s@b&y expressing
clongs] byrapry Bs erynggmgm;ﬁon&cwte ler¢2a {olnddy donftyeneiy/tity DI\ZEM or Hams

e2Shd, IR T BB, oLl o

was ITRisd Wﬁh%nMEIﬂIﬁal PBB| Coftk “Qeré)geﬂ'@éd G&Qnﬁ%(a ¥h at 1,000 rpm,
yl car ba pi peridin

|
and RIS i B sorgd diczen T B SR em{breRss ere Drepgied
immedinte)y. fof ee. rF&LﬂrEﬂ)aﬁ'ﬂu& SEQS %d"@zsreé%it&r r&sin 19&11{) s cell

30 mnutes and then a 1:1 m xture aqueaous so
pellefyuiergxe-dusnended in Lypig b@ﬁ%@flqmmmm BDTA, pH 7.4 at4
°CY) astliHofidpenbes gﬁ i Richl or o

) was added ang t Re t{)élrﬁggir%tlfugg Péyer §ssS sé%%ﬁegfz‘?gg dﬁf@‘&@ on ice.
For ﬂéﬁmor%mmﬁw@nsﬁmeeﬁﬂmdentheemésamgtmemmed oell qlﬁnets were

nom A% RS TR SR o5 DU 0 B 01 e o

“Congdeﬂedﬁmieagp Inbitiet Cvokiailt TabPitOWItHE mM EDTA” per 50 mL buffer

oo o Oy P 30Polisy DY ithemaasants aresyiepicfuged a
20 OO@t}hg,I dndi the rdsditingdpeylet 8¢ Rashddviee @v1ﬁprérzg)buﬁ'egbﬁ1rt,9 éusgue%mn and

. f oupd 50 - Bi ph
N MM M N N 1 o S
buffepe;rs mMTﬁsAHcﬁ;H o4, T0. 5BmdOMic 1% ng\%Eg) A RS RIPeR 5.

T

c tlJmen é% grbamc acid |-

ONCHIFHORPE B i HnE SHFryien H‘gﬁs]d;@tqmmaﬁl 5% ﬂleynetb@dsedescnbed in
(151 nyg, 03nm3|) i n di cht-66emet hane (3 nL) at 0 0OC
was added di net hyl sul foxide (128 nL, 1.8 mmol) and
di i sopropyl ethyl amine (157 niL, 0.9 mol ). After 15
mnutes, sulfur trioxide pyridine conplex (143 ng, 0.9
rmol) was added and stl rr| ng at O OC was cont| nued for

.
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0.36 mmol) in a 1:1 m xture of dichloronethane and
nmet hanol (3.0 nL total) was stirred at room

wo eowparAdare for 30 minutes. Sodi um PCT/US2007/009925
tri acet oxyborohydride (191 ng, 0.9 nmol) was added and
the resulting m xture was stirred at room tenperature
overnight. Acetic acid was added to quench the
reaction and the m xture was concentrated under
reduced pressure to give biphenyl-2-ylcarbanc aC|d

L {Sh( ?)-2-( er/-butyl di nethyl silanyl oxy)-2-(3-
°“Fa$feﬁf/ of%rn%raféwﬁgsm} CfléWWD’aﬁ?-?}@ﬁﬁemWB}adimﬂ, dualytical

BiodHehit3:3))29¥6 CAT bagyl )1l Slehtrdds RfL ope frgienelﬁ é%gtmts at—80 °C

whi ch ‘was used without further puri I on
or ugedpnyngdigiely. 4. 55; [M + H+] found 794 6 Step G
BI phenyl - 2-yl carbam ¢ Aci d
-[2-(4-{[(/?)-2-(3-Fornyl am no- 4-
Exany'dﬁéiyphenyl ) - 2- hydr oxyet hyI am no] met hyl }-2, 5-

Rad%l@tsnt&g%igxiﬁg | car b%nng}. %lﬁiaéﬁ gl g@4ed'éllc l%gctegiorlo
[Jﬂncﬂrﬁg{aﬁia@); V\%ré perférsdyih DeDREINisrolifR YiReYih-a totall assily volume

(3-fornyl am no-4- hydr oxyphenyl ) et hyl am no] et h
of 1@0 ”g n% HA emBeans Proteist dopltaining dhe hllmnaIﬂBy,IBzesBeadrenerglc

ST AR TN S 2
EDTihd)-3% Bl Peturation bm;ig,ng studiee doradeteronningdipealadsisfehe
radldIYg%hH ekt d%@u&ﬂ& f‘i}:ﬂ gal)éélé{'e% MW??(EE}%@}E ?nulfllrc])fj PerkinElmer

reduced pressure: e Was
Life SeipcePneR BOstagy Mih pfut theB { G fcosréE Rt [1?Pg-()n wat er

oaol g TEAL Rt BEOR BLE HLSC 0SS e oo s

at l(hmrpliedlﬂeréﬁt youambatives ragig!frdnd 0(A-AN1(h 3bnm. D1 plac:em t assays
for dﬁ%’m"? og?{nvaﬁles OF%/dr oxyphenyl ) - 2- hydr oxyet h y am ncft]n

st compounds were done with ["H]-dihydroalprenolol at

1 nvtl e [ PR - Gwcgﬁﬁm&ﬁaﬁwm&qwog 'l'i‘ dten ?fn%%rﬁﬁ%ons of

t he dltrlfluoroacetate salt (50 ng, 97% purity
test (‘c}én%t}l mpnging grorr[ WP pMHe] 1G @M}d\T@g}Sp%lﬁcEkmdpigsw& determined in the

Preséﬁc@ l&?rl‘? éibé gyéé‘?lg@ngfmo& 45/'\%5 Yers )A&ﬁwéaiﬁ gog'zl hour at 37 °C, and then

bmdihugdczmtly)ﬁs Iw;ekatﬁrmmhm ﬂgyit'abuﬂfé;ﬁra{ﬁbﬂ%gﬂ/@?m ot 168 BPIHPY] deceptors
ster Step A

or G@@é‘ﬁ% lg)e(rﬁlrels g%fﬁes B therfst ngensers(Pagkard BeoStierge Td.,i Meriden,
CT) 151@%&035% b@%go Vel ferRfHInRP ?‘%té’i" dﬂﬁe?‘&g%\/\%&gaﬁnﬁﬁ Limes with

erature control Itron

fltrafjg gaﬁ%GS@anEGS@@péi ﬁétﬂﬁyll a2 BSmeM MpClf) 1gnMEBRTR) to

o B o blACRYER6L 7 BOU UL iy G MW

11qu1q sqgtgllattqn) flyid KBadﬂtthlcﬁﬂcdenbb 0. /Matidde l‘l]})|wi%ra@ﬂb&i 8nd plates were

7 t
com e 8 B B S e SR B o
Meridrn. C) a Binding ldata were Hﬁh@zédlwiﬁoﬂlh%@? RdoréRph B81y%s with the

I‘SI The m, xt ur en cooled to room
Grap 1‘?‘Iprrper At %P B areipikees ra\éﬁj&aﬁ;oﬂ)@ e, Higaerin Digea, CA) using the
3-paramgten i dehfor Stniersite dofoPetidén, MTALILESe ﬁﬁglrﬁlh}ﬁ'%vafs' 1#69&8 Phe value
I,orntlg ough gﬁgﬂg@g filter to renoved solids and
QnSpeHe b dgteemardin the presence of @Q@M MtC)PraItstiDh (;Kfavalues for
test célﬁb@%ﬂ%@t&fwla{té@ﬁb’ﬁl dﬂggrv‘éfl ‘iﬁﬁd lstLh r éle 8 ?’%

t o about 500 nmL and concentra PSE Ior|
radioligand ysingie &hengthsusoffeduating (€héngeﬁt ankbBrus OB W He B ekkmical
Ph 0 To the resulting residue was
aﬂyééd? hé)?a?\%g%@gb%@rggosgnd this mxture was stirred
for about 30 mnutes as which tinme a free-fl ow ng
slurry had formed. The sl urf¥y—-was filtered and the
filter cake was washed with hexanes (200 nL) and dried
to provide dibenzyl-(4-iodo-2,5-dinethyl phenyl)am ne
hydrochl oride ( 115 g, 62%yvyield, 97.5% purity) as a
greenlsh colored SO|Id The

- q ~ - o N T I T
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g, 35 mml). Toluene (300 nL) was added and the
resulting mxture was stirred for about 15 m nutes.

wabh@7nedes i on flask was purged with dry nitroge@I/asmo7/009925
cool ed to about -20 OCand 1.6 Mn-butyllithiumin
hexanes (33 nL, 53 mmvol) was added dropw se via the
addition funnel. During the addition, the internal
tenperature of the reaction mxture was maintai ned
bel ow -10 0C. When the addition was conplete, the
resul ting mxture was stirred at about -15 Q fo&%&éﬁ .y
mi thissassay, afpyet Ky value indisatrs thaie test comny § ajjigher binding

% EdR-210icRiAAE R d10@-(40}[erPRl(3-
S S N R e e S

formylasnindrdrbystroxyphengl)-2-byirgcyethylempolnsthyloddt 1 hour.

. ) G A SPhsaoEEeo h
iR R Rl B S0 it 83 11 s TR o have o
K; valtid of lesk than 10mMiiforthe $, adiesergiryreceptoearel Kherussegyeateat than 1000
and the qQrganic | ayer was washed with dilute brine
nM foy iy Ryapd PrrdreprrginiccePQifer was then dried over
anhydrous sodiumsul fate, filtered and the sol vent
renoved under reduced pressure to provide 4-
Examplselky| anmi no- 2, 5- di net hyl benzal dehyde hydrochl ori de (
Funé%trl?aé IQ%sls X Y81/A ftaBon R I UNIusdarimie Hédbptor@ubtypét

upon standi ng. The product contained about
Assay A o Blovkade ofhagemist-Mrsliated dnhthitien of FANURAcgpmuiation

C 3 sy o gt i Shmpoff i o

hM, (rédeptos was Mstdriiired-bs} measmiong3B9 2@ litySpithe Gst compound to block

o BRI AP B er 300

exprelsing thy hvenzedpdeh yodeMrydsays Inteoe peorfrict. ib agadidimhunmadsyy format

using e GRS AereT ChpBoR ARBFalcR St SSaftiith frkBAnr oueN
SMF0®3aB! PakifHlafkk RSB didiRes fiel, Brebtom, MAY mycdrdingageahe franufacturer’s

. mMnputes, Ethylene glycol. (5. ..94. 2 ). .

instryetimge (el SR P&S%’g?%cew&oi%%g 54 Mﬁ‘rﬁmh%émgﬁﬁ & solution

(0.0 4rypSBY0.83 BiNI HIOT A) 4§ HERrives B8 iCll @llnRe aREMEn andC
for "about 20 hours. The sol vent was then renoved

Preparagign peqtione3boxpo e dotagherd gedlsjweae waghed ricgby genipifugation at 650

x g OV APOLARAEs inl 5 HENEPKS 09na ki partet 3RGHed R-hiliBedRIiAY0 mL
and the solvent was again renoved slowy at 40 0OC on a

dPB§ cangk the e¢ipueretepuntefivish p CoulissZ h&%1al Bpdigleddounder{@peckman

cauotpef - ' -
Couﬂmg}gﬁg@%%@f abt}*ég ’It"l‘% c&ﬁlg lv&é?@@er(ént]i emaa% ‘ﬁrb? 650 % %@oﬁf%%mutes and

ryness. etate ( ) and
re-suspendedtin dtivaplasivnduded taan biser couseatration 001 41X 1Qudp .8 x 10
Cens%ﬂﬂed to the residue and the | ayers were separat ed.
€ organic |layer was washed with brine (50 nL) and
t hahhe dest ecmpomid wahindiaiysdisadvedtosuddnaemrationl dfet00diMny dilution

co trated under. reduc ssure.to provide .cr .
buttg QB A PP IR Wit ML e O ol frsk T SHEr Siicied with
dilutist B&rdr 14 fthathholal R8nédntt@Bons ranging from 100 uM to 0.1 nM.

di benzyl - (4-[1, 3] di oxol an-2-yl -2, 5-di net hyl -
Oxotrpmaying wigh Auteddn @issnlan@anns- a 2: 1 nixture of et hanol

an to ): 1 j .

g S ek R B B 5 ol
(25 wislr fved cOAceRtigtion Ailted IH@BBSAI 25 iy ddbied tox6aetmenerandHifigul. cells

solid.sodi um bi carbonate (1.0 .e ed and th
wer sl F APPSOV Ty giEn Sty et PHofpo brook
oxotRAGRgLMhMited ndeky 1y Doyilasld Gefifity, @3qUt faFskslif #nd dtremorine (25
m xture was then filtered through Celite and the
filtrate was concentrated on_a rotary evaporator to
provi de crude --38--
4-11, 3] di oxol an-2-yl -2, 5-di net hyl phenyl am ne (5.6 g,
92% vyield) as a thick oil. 1H NWR (300 MHz, DVBO "6) d
2.05 (3H, s), 2.22 (3H, s), 3.7- 3.9 (4H, m, 3.95
(4H, s), 5.59 (IH, s), 6.72 (IH, s), 7.0-7.25 (HH, m.
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and dried to provide
N-(4-[1, 3]dioxol an- 2-yl -2, 5-di net hyl phenyl ) acryl am de

WO 2001/12019@7% purity) as a white to of f-white sPCT/US200M€09925
filtrate from above was then evaporated to dryness and
met hanol (10 nL) was added to the residue. This
m xture was stirred for 15 m nutes and then the
precipitate was collected by filtration, washed with
met hanol (5 nmL) and dried to give a second crop of N
(4 % 3] di oxol an-2-yl -2, 5-di met hyl rhenyl)acryl am de

pM apd § 1M fg@b/smmrwonsmsmmtave@o dilwied in APBOY)25d112dilGted test

com%gﬁqd ?af%xd Sé @9 {lﬁﬂl@rg;addefi %gerﬁa ?ssayfrvr\%lol (5| E|O S) 40
St &Ieaalenﬂva’ée!mdba%d)ﬂ)ﬁ 20 Banutes QtC3'ﬂ°d ahd st()ﬂpé:@lB}Wdeltlon of

5- di met hyl phenyl car banoyl ) et hyl ] pi peridi n-4-yl
100 E&%?'CPM%WQW%Y TBlagessperasealed incubstadmmetrightiat weem

tem;?éi{gtﬁfje Q&cp&ﬁﬁl&'éd' ﬂ?uf %ﬁkﬁ@g@&@% r?? ;ngﬁ%lﬁlgﬁ 6ﬁl“é)ﬁcg>un?/ h%ﬁa §5&htitlation

courggr. @’ierlgn.ﬁynmmy szibsljblv,aMAde (TheGngpund of)éAMF)bﬁoduced (pmol/well)
was E—Ll'%ﬁﬁ?ér% lga]sgﬁl g;rT%h a%('igﬁ‘e T e ct | gﬁr tﬁll f?‘ﬁp]ées\ﬁﬁné) ﬁ*@@% é@“g?rgs as

descdibed & the rﬁﬂltﬁﬁmmr sabauharhfl.hDatswanshal y¥2a bsan ﬁﬁeere ession

O TR S o St B B,
CA)visigr the aby-linesr :@prestion, dRitk. rﬁo)%pj:?gﬁfvx\gg@‘gc{l?lrn Flgge Cfil%}nrg"—l)rusoff

added nd t r tin
eq“ag‘g’i}d”(asé‘sﬁ? Qraey a‘?ﬁg ga‘ye‘l‘ &ed ¢ nehthsgyairgmenng gencentration-
respbllnse b gadtidCtht dy6fremBEinélhdsad cONRNtBRY S QK SAH I respectively.
gP flltered and concentrated on a rotary
i‘b SPBAY1 BHlopies Korrey akiendicpiep Hat fhe testydqoganoyadibes abigher
ﬁmkﬁﬁ&ﬂttth tor tested. Biphenyl-2-yl - -2-(3-
Forml-2. & adl ?ré?cﬁgloghee%}l calrpbg?myzl Yé’ﬁ] I%f%grll [t% ?14 5‘1[([0 S

fonqylaégrpgrcl hy@rpzsmhew fehy mxgetgylarmmo]mmn(l}sacﬁ MHz,

dlm%&e@cﬁb&ngynietﬂ%l ﬁg‘zr(%w % g&?eéj(gcég}(é;@d H§9Was found to have a

Kobs yalneg.of lesg thalebo 10 aMpfar bT@k@Qerf myqtrein@inedinfiibifiontbf forskolin-

meafleq M ol %%gm G EEedlil Blessifig TR fl horibiog S 5°

500 2 Step F - Bi phenyl 2-ylcarbamc Acid |

Assa(y[ B ﬁy{‘éﬁ# %lzoAéong,thglgRg&r%{ri’ﬁ g’aﬁ)‘/ﬁlﬂ'g‘?r/;etz hyl}-2,5

dnnemmhpﬁmy bl pmERthot onhlyd bR ysr 4 t@gtrboﬂnﬁdungsag @h antagonist
L .t hree- qecked ound-bottom f| ask was ad
of thB Slﬁﬁerﬁwpt%r Vfl%%ﬁ, ¥mpaguring the ability of the test compound to block

BT £ 5 I
i e SR S et
Tecepton,. [(| ?)-2-amno-|-(rer/- butyl d| met hyl si | anyl oxy) et hy
I
] At? therﬁ‘rgé gfﬁ&h %ﬁ{a% %n%{r%g)? ane e?g %V&rﬁfl) gg'n d{hf“lt%% Iij assay buffer
with @5@@1 tatget\xmtec auhdeutraiival dfifetor s pnom:gn msext:vane Th@$nembranes

were Ml sk ROy BT R PN ATRl  deninl S0e sh e to the

assa)Oplaesl o5 OC and solid SOdI umtri acet oxybor ohydr| de

s added i rtions over a
P Vil (PPBtvd EoneBRiion fr 3% masivast seipnsel fprsetimulation
of [**S1GTPFS Giriding BPRetRORRE aid&&n&%%r wiks REEAfePin ARAWkp&iment.
hours and, then cooled to O OC. Saturated aqueous

sot? fFfepnngtheakility efpiysheompavadds imlibit owetrémordnd-shoulated
*°s t ughl

B R oDt T A M Ml B O PR Y of

was washed with brine (500 rTL) dri ed over anhydrous

sodium sul fate, filtered and9concentrated under

reduced pressure to give crude biphenyl-2-yl carbam c

acid | -[2-(4-

{[(i?)-2-(rert-butyldi nethyl silanyl oxy)-2-(3-fornyl am

-4-

I T L . T T Y ~ - N L T T T
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di met hyl phenyl car banoyl ) - et hyl ] pi peri di n-4-yl ester

(21.6 g, 96.5%purity) as a yellowsh solid. M5 [M +
woRjo7fisuse 794.6. Step G - Bi phenyl - 2- yl car banPCT/B81007/009925

l-12-(4-{[(if)-2-(3-Fornyl am no- 4-

hydr oxyphenyl ) - 2- hydr oxyet hyl am nol net hyl } - 2, 5- di net hy

| phenyl car banoyl) ethyl]piperidin-4-yl Ester

Hydrofluoride Salt To a 1 L round-bottom fl ask was

added blphenyl 2-ylcarbamc acid | -[2-(4-{[(i )-

(Lern- bu% di met hyl si | anyl oxy) - 2- (3-f or nyl am no- 4- hy
assau,bgﬁfybwéthﬂ %é& ﬁ%l AnMpe2 hyl of oxotremonne(ECgo) and GDP (3uM)

o i Y R DBl

recepies. u1I‘he Agsayipldted @eithes iichb&ed at 37 00 Tod COREIAEY The assay plates
E‘t t he L%gl?@gl ents djssalved and then triethyl am ne
wer f{tryd % ey -reirepted O F/B iltorssing 2 Rersindilmet Oémpll harvester.

The bles0sre!rirsBd wiihXibelc81dNRSsh Yl 6 %‘ 2k 3%@0(9&15%8& RAPHE or vacuum

48 hours. The solvent was renoved on a rotar
dried Mieroaeint-29 eciptiBlatiatelignid K5 KLpwss eddedi to mach wnsm frahench plate

was e SHd raR ﬂ%cﬁ@@yl:?@xlc[gd 8§ T(oﬁgounqu) (Pgﬁ{ fdlpatédvere analyzed

paste an resu ng mxt

by npilingae segradson awisis wijh she/GraphRad PﬂblﬁVﬂo)ﬁvf'arb b@tﬂ&@e (GraphPad
he fil.ter cake.was washed

e Yo
SoftR Inc i SambricEBrCH Bhine ik e TGOSy o cie Spwpedion

equatiof0 Tk GlengiPrusaff eqhtion ceds used ch@ﬂdShlﬁt@ the? K Uistng2thd ICs, values
t to praovide

of th%r&gﬁce Eﬁaﬁg $€s%§ﬁg%wg g]%rl tge gortlground and the oxotremorine
gD oy ek s Byl bheny B parey)
i
ﬁﬁ?‘]‘% %%/ ‘@PW% bs V@ ﬁieéPdlééteéth?p Hredﬁftlf@m)ﬁ?éné hpg a{x@

funcona@ 19% cif q! -

cicgna IiH- ﬁ@t; tlgﬁ ﬁédce rQé!sté/Séfti%ﬁhE}%rl% gfcgﬁrf]);hing & )}anl:;ggl n{f?l) -2-(3
formyfmin %qurgxml@pyy-éhz@ommﬁamﬂMyl} 25
dimdiBAgp IR RIS ayl?’e'tlll‘}yl %/‘chﬁﬁ Iy ﬁglﬂﬁéw Itlé wasHolkY Whave a

I phenyl car banoyl) | pi peri
Kobs Bilgpehigss thap| abaubh@mM ﬁxg'bd)cka@@e( d;eot{eﬁr(onne stimulated [*°S]GTPyS

h
bmd‘k‘)%gxrloxyet ‘g%@r%?ess ﬁ?%glyge%% t hyI phenyl car banoyl )
yI

ethyl]plperldln 4- ester hydrofluoride salt (25 g)
hase col umm

;
Assay G ey oslc“)]féb‘{e %f%] g@%‘?tﬁsﬁﬁ%‘g Balepse siadHe PR, Sissrysa
1OIIP/ﬂﬂscfu50t1<%alIras@aw the FhndAieahIORYtérkdy oF 4 test%hﬁ;ound as an antagonist
ofhl\(/I %Qﬁ%‘élf’@trgfluorgacetlc acid as . the ile
t FSAREOR VRS grtempiapd by 5‘??39‘9‘%%@‘@@?9“%? the test
comp:mn’d ite) xthilin dgddistAmedibted §hlcrvhded i BRra¥ QM BEAdiuMRt er .
TQS res * [ m xture was cooled to 0 OC and solid
HE ai Eﬁ?pbmrssmﬁlaamt% piere sqededh inte P6twrdl FLIPR plates
the nighX befofe @SseoMis dor. tSée@e@cellWWJ}b Qva@i?&yfw@e WIY%LﬂfL%R buffer
e slur devel oped. The slurry was stirre
(10 “gdvﬁ]? ztm%C#lFllumlédﬂderﬁeS mMpecrbeaactcé imkank’s Buffered
Salt S’&ﬂﬁﬁkﬁﬂ(ﬂBSQ) Wath&it daRmEhd mA mq{rf %lﬁlg)agﬁgl\/flr 3( Labsystems,

hours and t'hen dried I n vacuum ove ni g
Inc.) [ Mgl erowthyinediab dafter veeshihgl ed@- el {éritained 50 pL of FLIPR buffer.

B N S -

made[) Jat40yh]rpitgyetti3di o, $% barbsi Blox{de? El)l]zowgﬁé' PoeRiel ihdidbatiBR period,
sem -crystal line free base, Exanple

cells gp}ﬁh\g?ﬁypd wg {tragsyxith ELIRR. juffer, leavmga ﬁnal volume of 50 pL in each
well. | - [ 2- (4-{[ (/?) - 2-(3- For nyl ani no- 4- hydr oxyphenyl ) - 2-

hydr oxyet hyl anmo] et hyl } - 2, 5- di net hyl phenyl car banoyl ) e

t hyl ] pi peridin-4-yl Ester Step A -

Bi phenyl - 2-yl car bani ¢ Aci d" 0 -

| ~[2-(4-[1, 3] D oxol an- 2-yl -

di met hyl phenyl car banoyl ) et hyI ] pi peridin-4-yl Ester To

a 500 nL round-bottom fl ask was added

b| phenyl 2 yl carbam c acid piperidin- 4-yl ester (17.0
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et hyl ] pi peridin-4-yl Ester To a 500 nL round-bottom

flask was added bi phenyl -2-ylcarbamc acid |-[2-(4-
W@ kqo3fizfitexol an- 2-yl - 2, 5- di met hyl phenyl car banoyP¢BEUR007/09925

i peridin-4-yl ester (15 g, 27.6 muol) and acetonitrile

(150 nm.) to forma slurry. Agueous 2 M hydrochloric

acid (75 nL) was added and the resulting m xture was

stirred at 30 OC for 1 hour. The m xture was then

cooled to roomtenperature and ethyl acetate (150 ni)

wa dded Agqueous, 2 M sodlunthydrOX|de (75 nmL) was

dosgy Qem%%St%‘@ék% ofintragélbiar(Cafi releasglfoLondiremorine was

deteﬁﬁﬁiebl@bhﬂzﬁ &H’é(tegﬁcdi\ﬁﬁotﬁﬁ%q}c#’m trle astu?%l Qéﬁhﬁ)sft io&gt?emon e sétlmulatlon

solution was_in the ran ayers
at ag Efar cansenteation: (Keells v stlnaqxénatedarsitlwmhpmnd dilution buffer for 20

min@fte S) € 1 S (5] d | d
ﬁ‘t! Eﬂﬁ@ﬁl Hro'xﬁg- bl Q’w haded dA{}? 9gvaﬁ e fqr olr;(lgﬁ'sglgérelspyag generated

drous sodi um sul te an
accqr'émarty thompibod detailed lrgthbeFIbﬂP Bhepasuréneit aad damiredwtiod section

A R FIE A ——

conqehtrd‘eq,n oéij x ECB]:evqmpnepgted fin Eﬂim&lahﬁh prA@kush @haﬁ AR B,

forntn a I th ethanol (3 vol unes
conéeﬁ&!ﬁ?ﬁ eﬂ‘é Tine vgastaﬁlé |th ¥q,c$f well we%ss%a@ﬁe n
codlhe ngrzmhemmfs ylséd)ferHéTFLmFD We?é lé& ostiRél1dh g G d. Iﬂ Gedd¥ds, laser

fiqt Ste henyl carbamc Acid
strerjgth of ?5 qts a “t’t‘ Matve%t}gghy%f 4r$§t1m| i eargaien ypvelength of
550 ﬁﬁt— fEHsBHﬂt@thl@eténﬂMQﬂ B Yl@é’h@ﬁﬂﬁ% fetphhih s &Cﬂﬁ@f;&éﬁée for ?O seconds
q p nylcarba et hyl T pi peridin-4-y
prior “’%6 rﬂ_ SpbeBernsnte l@ymam@tr&w@ae stimulation, the FLIPR
’diiu P Yheada J
contiiug rrgty%yl prﬁgglﬁﬁlg?%g rorg;fjl:ugxéeltsc%ﬂ%f %?%rgr(f%% | igcond for 1,5 minutes to
Capﬂfr? di © graxyaum S}iefmﬁ"d%l’@mge{ 5-] ( R) - 2-am no- | - (/ er

- byhy dr ax f or mam
e R B Rsed  E TRsehe rioes
baseling fiypresesage Brieach meth Ahelrawrdatmwas aril gz edi aghinserhwasgarithm of

fost kol cBhochttallin b wRsntar HONHEYSI B R e Friste faphpac
Softyareulnte SaBMingy, Grbsusinglte tariit-ih e deDfor eitimotas do@&@éé?Gnse
om

o, tor ratur rangi ng fr
Antaglnid K g A BRATRrtindl n FREeSingoBa of g emerine i pualue as the
Kp anghthet d?@tlsmovmatEGyafoxftﬁﬁn‘g@l@H téenceh@Mtidifaccording to the Cheng-Prusoff

equaﬁﬂ?@éﬁf %;Pél!ﬁc?{j 2%)8, ?rg{ ﬂy|ls| |[gn§/|4;)xy) 2-(3-fornyl am

n oh14th1smsshyo xypheril,) eilay inditaed el ik dst CompShitEhdi  higher

anct T AR 28 T ek e tg%@spglﬁlgr&hgwpaxg%fcg@pcbﬁg@ﬁ{é@ 2-(3-

formi’kafrﬁmﬁA Mddx%hanjl)@myd%bt)tétmﬂﬁtda}rﬁqém n lsoxy) - 2-
dimeé_’S-forn?/ m no-4-h dr oxyphenyl ) et hyl am met hyl } -2, 5-

YiRhenyle ﬁ%@ﬂW&&% REFEAI ) eptst i?@mmundﬂaylwaiimmd thchave a
Kobs ﬁaliﬂ@’df Ié%ﬂh&lgr b.?c?htfl'%ﬁﬁg 19RBloREARG M Bﬁﬁp}ﬁedgaté’d &a%tgl%rpefease in
CHO(“QF stap tW&’tSF%‘gtth‘i/hMll biMy laost pMsTegeptdrsi t nyl ani no- 4- hy

dr oxyphenyl ) et hyl i m no] ni et hyl } -

2, 5-di net hyl phenyl car banoyl )ethyl ] pireridin-4-yl ester

(4.6 g) and 2- nethyltetrahydrofuran (50 nL). The

resulting mxture was stirred until the solid

di ssol ved (about 5 min.) and then the m xture was

purged with nitrogen. Platinumon carbon (920 ng, 5

Ww. 9% support activated carbon) was added and the

m xture was hydrogenated at 50 psi (Parr shaker) for 6

hours. The mi xture was then filtered through Celite

and the Celite was washed with 2-nethyltetrahyrofuran

(10 nL). To the filtrate wa8l-added a

t hi opropyl nodi fied silica gel (20% of wei ght of

solution, Silicycle) and this mixture was stirred at

25 0C to 30 OC for 3 hours. The mi xture was then

f||tered through CE|Ite and concentrated to renove t he

L, a2
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et hyl ] pi peridin-4-yl Ester L-Tartrate Salt To a 200 nL
round- bottom fl ask was added bi phenyl -2-yl carbam ¢
w@eiod/ 1t HpR- ( 4- PCT/US2007/009925

{[(i?)-2-(/er?-butyldi met hyl sil anyl oxy)-2-(3-fornyl am

no- 4- hydr oxyphenyl ) et hyl am no] -

net hyl } - 2, 5- di et hyl phenyl car banoyl ) et hyl | pi peri di n- 4-

yl ester (3.8 g, 4.8 mmol) and 2-

nmet hyl t etrahydrofuran (40 nmL). The resulting mxture

was stirred at roomtenperature until the ingredients
Exampleds| ved (about 15 nin.) and then triethyl anine
Whold-tVEARTP FRIshPRité RsSf MLHEK-Z63 Al OHOPCIhUied Hétdrologously

the resulting mxture was stirred at 25 0C for about
Expressing fuman §1,tfhior friddugnergiaReseposs a 1: 1 ni xture of

S . .

R B R O LA s i Boimg e Flabnplate

Adenyld yiclase daivation Mlesaystyrstan witslDl et VBUINEN SMEN94,
perE0iie (e TS0 BB rESE Bt e AR Fnsuctions

.For thd\bstdinpinatisoaf Brasip.f eteptof adonést pdteacy (BOHY, FNEK éX98ctbetilines

a rotary evaporator. The residue was dissolved in_2- .
stablyrgxprpriiag elgnyd heman Bn apd B2 FHCPPIRRIWES gTeVR 1P Apdrgonfuency in

i 3 T i JrXt o
DN {5 bR o8y B3 00\ ! iR trmiatin
B3 retéptdrergedist boreugh(BCo), SHPAQE cell The stablytexpresaing olasd human or
washed with 2-nethyltet xahydéﬁ?f ur an

0 .
Bs adrenispgig geseBiort 1S SOV AP S eRiusy y B Sk el gpfomented
with 1094PE8% .48 RUnBAGAY 5P ¥neley. RedlisGvé@e irfhséd lvih(PBS and detached in
[(1?)-2-(3-fornyl am no- 4-"hydr oxyphenél ) - 2- hydr oxyet hy
dPBS Qaillhgc}qvéq Bms})hgt,egiuffered Saline, without CaCl,and MgCl,) containing 2 mM

o AN A D 60 Py 5 gming o

in Cdiligheely boristl, celisoamere pelletied bly-defitr{fdgdtion at 1,000 rpm and re-suspended

. )-2-(3-F | am no- 4s . .
i s R P g YR BRI EP RIS e o e g ypereture
to a dopbestydtidardfan®y 108 te2. BW 105icens/hdi. NAYewt!40EB00e 8O0 28O per well
Wereg%f}% 1%}%_?1?%5?%}?. o‘masft lcgt%ll()ot\frl? S (q 8%%9[ i?lll&{)[%%lvs_/ézré \t/ihg?eﬁqgtglpﬁs
contdihinig ) 193-KSA 0Byt Blordelby 00®xypizetey la} 1 R difydtevopatdtrations
lam no] net hyl } -2, 5- . . . o
rangige famy 0B wé%gﬁr L aMhBasgtiont were ipryhetqddon 19 min a4 37 &F and stopped
. ) .
by s 2S00 RS Bn T ST ol ATl ohanods,
PerkimiBliner bifeSciates, Bostinayl o Bhesmaiountolbic AMBD prosiueedipanol/well)
t.ar e 1.0, '
s 5k i 485 A58, Y80 o F, By DSLL B mams o
describdd intthe maahfacturem@msselr imdreak dData dvdrt endlytdddry talmemaisgression

was h wi t.h t (2 air. dried f ours .and .
anal SN A GpHPAC BT Reinee (6 B SRS R san Dicgo,
CA) biighhae gignibigdl egnbicr. Tha Glng-Prusoff equation (Cheng Y, and Prusoff

[ -[2-(4- i.)-2-(3-f l.an. no- “
WEL Bl Rliaraconn B T2t P 090 9PN REA 93 1 Geloafefhe ECso
valuddy!| phenyl car banoyl ) - et hyl ] pi peridin-4-yl ester (2.3

g)_as.a sem-crystalline free base. 1H and 13C NWVR .

p p@ctthisaasﬁ@f’ @ l1gWEREqeagvales ln&l%—rﬂl@ the test compound has a higher
functd 88t 2atthé Al testtdl (’Biphenylamlcarbamic acid 1-[2-(4- ﬂf(lé)—z-(&

I-[2-(4-{[(i7?)-2-(3-fornyl am no-4-hydr ox ghenyl -2-hy
formy)@@gpﬁﬂx%pmh@gy]ﬁ%lp@cggzthylammo]methyl?/- ,3-dimethylphényl-

' | i lids | | G 5 Whv value less
carb GhSPISURAEEINEDL POREY o M IRGES Sl fo Mt B

tenperature using a JEOL ECX-400 NWVR spectroneter: 1H

NVR (400 MHz, DMSO-76), najdt2isomer, d 9.64 (br, |IH),

9.54 (br s, IH, 9.43 (s, IH, 8.67 (s, IH), 8.26 (s,

IH, 803 (d, J 1.9, IH), 7.25-7.45 (m 9H), -7.3 (nd,

IH, 7.07 (s, IH, 6.88 (dd, J = 8.2, 1.9, | 6.79
(d, J =8.2, IH, 515 (br, IH, 4.53 (dd, J 7.3,

~ o~ - "~ SN e ~1 N

||j:r’
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139.3, 137,6, 135.7, 135.2, 135.0, 134.8, 133.4,
133.4, 130.2, 130.2, 128.6, 128.2, 127.8, 127.4,
waz2r22711927. 0, 126.1, 125.7, 123.0, 119.6, 115rGI/USDNDY09925

70.0, 57.3, 53.9, 50.3, 50.1, 33.7, 30.7, 18.2, 17.5.

The 1H and 13C NWR spectra showed the presence of a

maj or i soner (about 82 nole percent) and a m nor

i somer (about 18 nole percent) believed to be

rotational isoners resulting from hindered rotation

about the -NH C(OH bond. The phenyl group is believed
than abminéomm fdmihc ﬁe adrenérginyecentgy an BGso vAe wépbouti3aid for the B

anti _in nor_.i soner e
adrerirEig SRarpior B B B (S ERIek P 00 S fop The s BinRbcreceptor.
| -[2-(4-{[(2?)-2-(3-
For rer\/I anm no- 4- hydr oxyphenyl) - 2- hydr oxyet hyl am no] met hy
Exampled6s_ g net hyl phenyl car banoyl ) et hyl | pi peri di n- 4-yI
WhoFS LAl c S81P F&fsliﬁis&é |Als§1£3y yiah a Tl reZE pith @i TEICL Ak Khdogenously
| -[2-(4-{[(i2)-2-(3-fornyl am no-4-
Expreysing tHpnen Pr AdrencxgioReeentor ami no] et hyl } - 2, 5- di met hy
| phenyl car banmoyl ) ethyl ] piperidin-4-yl ester (500 ng)
valn tHissaseay die 2goniss phitenoy andntringic aegivineele teprompeyad were

t.h d
deterﬁqu?JUI‘;Sénggcel? Hie SXpr ?,o' %gstm% éncﬁn%ag&?sdlgv%lg 5? {Sh%j% H%Qrgw receptor.
Celly ﬁsmlathlﬁ@rﬂmylgteﬁithcﬂm celhliae (BEABZB) GOI'GT &RIP609, American

T eo¢1| b at(),'.llo?lg OVI de g{ré%ﬁ}anuary et al., British Journal of
Phaﬂmc{cato@ﬁ E[KS' ?23 %, Oﬁiflql) e giowar - Wﬂ@%@bﬁﬂ&mdy)m complete,

serurp) hy%g ﬁ%@mﬁggw %%mngéspgg{egat hg EFIEFP lO]%aaCIC? "Bl¥source
Interﬁatyo%{aalctdnﬁﬁuid ENPAIR BDHAFCREDREY thOnf¥AUEn Fas switched to
di fferential scanningcalorinetry (DSC). trace that

LHCe& fassrinephsiag ot refinoiel a¢ifeBioseue ditemaganal: Capantlo[4s). cAMP
assa)ggvct:rg Potthed BPa %401?}1?9\1&39&%8@% lfs]tf}%grtﬁé fFflafsﬁﬁiateORdenylyl

pattern having g% ficant action peaks,
Cyclamhgtu@thherAq@@:aﬁystemwrz TlireAMI (IEBILIMPHO4, d’eskmElmer Life

Sclegbrge s &%, 3805%811 5\8A§ &Qgrd%gg ?ooth%maﬂﬂl'feﬁ;hﬁk d?élh?thlldt{%ﬁ free

ormis ignate ormll t1ona
i nﬂorthaﬂasoﬂf this aBsaynotlls werg rishdwityRBS, diftddry soraping wéth SmM

= ATRRA s 38 B2 e o o o s

suspdlated it enmwlatﬂan(bﬁlfﬁermewaﬁwkwtﬂ\tC afa gad- cbﬁcdr)traand of 600,000

cellsHABE] ?el&sgv\éler%d%gg at ?,A]‘gg%l] cgoill}:%r&ﬂngg o&‘ﬁ%@&%@ ﬁg 22%066 gﬁjs/well in this

assay.'eef quanpduads hetesaridily dikfteat imncassaybuffed (75enbi Ted/FCl pH 7.4 at

25 mm%&,{ S SrEigh A8 29! BF%S?ﬁb%f%T” Biqagk-2000. Test

com MW@; Rted- lﬁmfé% ?BﬁW&lﬁfe?ermédﬁ&ﬁﬁﬁﬁbﬂd fdfig A8 M to
car banoyl ) et hyl | pi per.i di n- 4-

5- dinmethylp
10 o Btaciionswera g Rhase e QROTN I ACHAA SPAREHDcaton of 100 L
t r °
orcESY AR AgRP, A ERL,LE el ANSES 0 nd ot
the ri@xpﬂnenyhg i y Topeduutrseintiiatipn counter (Packard BioScience Co., Meriden,
o1 h@ bt de Aok f L BB A, B R AR bl
courns &asdrmﬁttbykth;ﬂaybmhc@hdﬁ;gthr)@rdlw b} desoeibied imthé-mydnudattener’s user

4 and ne WAt er 00 a .
i 5fHa RS TN BYoRB I Poal “0aves W he S ad prism
Soﬁﬁdﬂqﬂcsigbv@aplmzidl Sdftveare] kndg Spr Ditgo)/elA Y wshindthd 4-Seadieter model
P @){ i of Di henyl 2-ylcarbamc acid 1-

OF SBRQARYTOPF PP t% f or myl anmi no- 4- hydr oxyphenyl ) - 2- hydr o
xyet hyl am no] net hyl }- 2, 5-
di met hyl phenyl - car barmyl ) ett83-t pi peri di n-4-yl ester
Forml1l (50 ng) were added and the resulting m xture
was stirred at 25 0OC for 3 hours at which tine a
free-flowing slurry had devel oped. Water (300 ni) was
added over a 15 m nut e peri od and the resultl ng

o o, . o, N~ N~
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mol ) and tetranet hyl ammoni um di chl or oi odat e(1)
(44.7g, 165 mmol). The resulting m xture was stirred
w@roorozimé enperature for 1 hour and then wat er PEEES2007/009925

added (500 nmL). The organic |ayer was renoved and

washed with 5% aqueous sodi umthiosulfate (500 nlL) and

brine (500 nL). The organic |ayer was then dried over

anhydrous magnesi um sulfate, filtered and concentrated

under vacuumto provide 4-iodo-2,5-dinethylphenylanine

(39.6 g, 98%yield). The product was used mﬁthg

f Ukt thisrasprs plowenE vay(eéﬁdgates that the test compound has a higher

- - |- L - -2-(3-
funcnénl\él 9&1\118%11?6 %&t&e{e@éh %én)y@-@ W ABLER aﬂé@d 18[2-(4-([(R)-2-3

ylphenyl am ne

fonnmmlgto%mcﬁr@tupbmr&{zﬂmém(mlm;nq]mthe{b}déé @mﬁ henyl-
car Fh IR 5 G Rl £ it Gt o

less thaw 1) nMAsvithdaethsil aevivity sake of gmaterctﬂam@ 3%rrmamsﬂtw3h a full B2
The resultin xture was stirred at roomtenperature
agong{,g,pmoémenodlr{g 0B‘Ihen filtered. The volume of the
filtrate was reduced to about 100 nL and a precipitate
formed. The precipitate was filtered, dried, washed
ExamplenlTiater (1 L) and then dried again to afford
Emti:ovén"’Ab&gQ‘o? DeréiniiRi J@'rh rafectiv e ficiRy (¢hd BBehtichd %

purity % yi el d) product was used w t hout

f ub qh@rasw ithe leram:lmrots%ﬁ etficaqy grkdnrption of tesl qparpayads were
detel‘ﬁ‘ﬁ 19d hs1£% g(li‘heé %‘% %‘h"i_’s SN BR LAY h&ti'@é&’ﬁ-&ﬁrtﬂélﬁmékﬁures described in

Ester To a sol ution of
Bintioveh( &ﬁyaffugeraﬂn@év 51 B e Va2 GO0yl
/ I

PraIRE) 713, T 585, TSRl PRI A L o
surr@atectnpaspeer ofhirwaly regbiseater F Q%ngg)re-n@m |\7~)1th diget compound
musqaRRle SSacsEoRer S ARRPESerlrt bl Ronfp P o fifonse
curvés®NnEaaineds etHa0RdNideCiATRE ﬁfdsélﬁ:eéﬂfq:rqﬁaﬁcﬂbl rS\lhﬁthrlyn @eagonist

vacuum _The resi due was .di ssaol v§d i n, dichlar O%E

bronghoprgtegtive potPROYSHIL A EPiReS Usias Aiterinen Gombiperbie Echoprotective
potem%&t&%ﬁe@ﬁéxgg R cbline Wothe abéee ofblopratiolsle (500

and saturated aqueous sodi um bi_ car bonat e sol ution
( 5@be ptspy WasEondupser esingjnale Ryacambartipyiguinegydgs (Harlan,

xndw@la?mr PN, avagmg B“Wrae“' is@ta%«'a%ofg | 4968 dombbid 8} vdtde (i.c.,

was a resutlng m Xt ure was
sterilgoyaien tyastdeded by inhalasion (HH) oves ald) mimatetimgpstiod 4pe whole body

expo@ﬁ:e%' ﬁ{% cﬁfa%e@(ﬁ?lgﬁe%cgg%@%ﬁ (Sfbgr : e(gf\?ﬁgingylﬁ% of dosing solution.

preci pi te was
Anintylp eng exp0s9d toparbzarpsol gcn@ated[fzor(l 4nil§yStap Ngbulizer Set (Model

22F5C1I gﬁgpﬁ%afya%ﬁf E@l? %H%Lf 2?& d;il?t!h?%%z }/ﬂ)ﬁrﬁe}{ﬁyﬁ'gg e(r:lg (a mixture

of 5%@0@29 F}Bm@% 98) 4% pzfessmel o698 pSi. Psimpn®y function was

evaligtgd'st iy RARHOLaE oo CORBAMRY WP POT L9

Me s Bydnt=$ive mihotea paiot td thestaef ofithp hevay) th2 gyinca pignvere

anes@ﬁ%hg%iyftﬁﬁéﬁw@aﬁ%%&mtfﬂiﬂt g ffaritre pfyrtapipe 4+ Be

mg/kg/BAame (3.5 nil/Re)Rictpiohiazife(ili®mefke). A supplemental dose of this

N, N- di nmet hyl f or mar ni de and net hanol_ (600
mixtia SOk il 69@%@%%@%@%@ wa)“ ar Vein and carotid

arterly waxd is%(ade@wadnﬂhmﬁﬁ)smrwansd g&X&hglena céth@t&é {micro-

and palladium(Il) acetate (2.1

renathang pad RE-3f xesnpaiveks %ﬁk@@@%tﬂﬁ%&ﬂ?&fﬁ ﬁ%% Psscagqid artery
was EQERcRHIth b GReRURN RISl ceRto 400w thd ReBQrbesttii®lodd pressure and the

car bon nonoxi de atnosphere (balloon pressure). The
reaction mxture was concent®sted under vacuum and the
resi due was di ssol ved in dichloronethane (500 ni).

This m xture was washed with I N agueous hydrochloric
acid (500 n.), water (500 nL) and then brine (500 ni).
The organlc Iayer was t hen drled over anhydrous

o, M 1 T 1
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tetrahydrofuran (200 nL) was cooled to 0 OC and

['ithium al um num hydride (10.7 g, 281.7 mmol) added
w@enritgngem se (10 x 1.07 g). The resulting m xXPCF/ESH08F009925

stirred for 3 hours and then water (10.7 nlL) was

added, followed by I N aqueous sodi um hydroxi de (10.7

nm.) and additional water (32.1 nlL). This m xture was

stirred overnight and then filtered. Theorganic |ayer

was concentrated under vacuum and the residue was

m xed with ethyl acetate (about 5:1 v/w ethyl acetat

jugulavein saridy wagHses! for kY imischpisofrithes mrethacheling or hlﬁéfmne The

traché{w&gﬁtd%skale B 304 ¥adhuied Widh 1418 nsalie #1@9 OA@SSmall Parts,
to coo to roomtenperature. The resulting

annprm@lﬁlat ©Onugshé carmatatigns mgreiedrapletey thef guinep pigs were ventilated

weingd BRI O aBaL it hPpiany i 0 oot aaipls e of

ImLAd Dﬁ g/boglly ves gletrbut Dt ExagediBs % JpunLi quum4,7a151%tw rated)f. 10Qlsirokes per

i b e R LR B B i

trans&ilic@p cobnnecBidab erB'llopﬁc ¢rSIan Bad) preAanplifier. Body temperature was

F
ok h i o RTE & R A e BT S g Jreqiecigp grmigparbital
25 n@g/ﬁ? whd AinBistéred hﬁfaﬂen%n)éhnya(mwﬂ Suppeésd spontaneous breathing and

obtaig hié}b%@g%?f g?EtﬁlgﬁﬂPlc&_yF {reV Ryqre reqgadsd ke Bigpac Jingpws data

colle€tPorPinterfate. WA Inel vhlkHsGREre E:@Fl@)tt&ﬁfdﬁ at Pe@@t STin)nM@ss aREIO@Rich time
di i sopropyl et hyl am ne (8.7 niL,

guine nige ygresehallengede Y Borscmulawelym $- o CIiegsematl fpgps of the

bronéﬂ&éBH{tﬁctW?gm%%&ﬁmteQx @h&a@nﬁl@f’ Wﬂeﬁ%etﬁﬁdlﬁlﬁhg %'as used as the
pyridine conpl ex 50 nmol ) was add

broncrlmenstuntomamrm; @nmab \mrrs pretieated mthmepraapk’@ (@@géfﬁal IV) to

lsola{er}ﬁg gj‘x f?%} Wgﬁﬁ ?e%gaqu %-\lt}gl g’;}/\g ?P&éﬁ OC?IM%R,% ¢ inistered

30 m(lﬁﬂ@s pri_t)r ta ndnstmcnen (03 ﬁ& drlsy- resmesmlgaﬂ temicthpeholigesor histamine.
Chan%gfe ? e%bgedrﬁ.ggc%?%egﬂ s}( g Soﬁ'ic%?w?e §ga Iklfr?ﬁ%&loax{@oﬂware (Santa
BarblwapOa)y IA:%rlem:mrhplmlon af stddy, the ammals were euthamzed

ey iEtes Fegabe TR BAAR N Fener harm s Blax

pressﬁJtdl@ﬁeﬁBrdﬂinocc{nMrrbtdﬂﬂhana{gw pedk EReHRSHIr&0Thé Apse-response
f ound_500. 4. | e |1, Culture and nmorane . .
curvs RSB Ui G EBIo I S g - SfaTeh TORMALS Saratippyusing
GrapladvReigd| Vétkion R@@Iﬁﬂirmfﬁld@bd@ (GedphPlatl I8e$twailr§)/Hay Diego, California).
expressi ng cloned human hM, IiM, bMand | 1M4
The following pquatipg sxasiuged subtypes respectlvely, were grown
to near confluency in Hans F-12 nedi a suppl enent ed
with 10% FBS and 250 mo/mi Cenetici B, Ihe, cells were
grown i rVaM%t@'Iai&?l\’g%/ﬂn'b&Bgt golrg)é)ﬁdpq l1ﬁ)sd with 2 nmv
EDTA in dPBS. Cells were collected by 5 m nute

centrifugation at 650 x and cell pellets were either
whergoisdbic laagridim af dogo YES the respanscaN etariseat Misy andaperpaches
rane preparation, cell
asyﬂﬁ%qngttﬁewaé&?g% E%ggmg éliﬁﬁ 'ysis buffer and
hofbg percertdniibitfoncofRbe ytqnohocmmizmﬁ eépoge tajd swhumpaxémal dose of
et IFE R o Gl o6 RIS e 50 o 15 ¥oound ueing he
folloadingleqi@tiofiife Inbibiianef pepdnst =vIk)-({(bek pre&usqa(eﬁded with

r.esuspe uffer .zed a (=
bronRURRERRY PRafRet ol s PO RERPS peR e bl HeBsy eat
pressufe (dfier bmﬁhMSmmmmllengegmtaﬂ)et pedl baselinpypredsare (water) x

nmet hod described in Lowy et al 5 1951, Journal of

Bi ochemi stry, 193, 265. Al I~8enbranes were stored

frozen in aliquots at -80 OC or used i nmedi ately.

Al'iquots of prepared |I1Mo receptor nenbranes were

purchased directly from PerkinEl mer, Inc. (Wellesley,

MA) and stored at -80 oC unt|I _use. Exan'pl e 11

- N o - ~~ . a
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Phar maci a Bi ot ech, Bucki nghanshire, England) at
concentrations ranging from0.001 nMto 20 nM
woe@phzaesqent assays for determ nation of K, - REI/US®0T609925
test conmpounds were perfornmed with [3H -NVS at 1 nM
and el even different test conpound concentrations. The
test conmpounds were initially dissolved to a
concentration of 400 mMMin dilution buffer and then
serially diluted 5x with dilution buffer to final

concentrations rangl ng from10 pMto 100 nmM The
100).5 Inhibitign cuyvgs Wesh BItgd PRing dhe ur paragmsteryjogistis equafign drom

GraphPhd &W?warg5ﬂﬁ}o éﬁ@&' @hhigé’tf‘ﬁlv prédudds o iHisRioh@Fthe
conpound, and nbr anes. Assay plates were
bron¢heeabsitietdr 1espo1EE) AN Ep@st (mexgralgahibeion) iwege plea estimaied wherever
appr%a? termnated by rapid filtration over GF/ B gl ass
er filter plates (PerkinEl ner, Inc.) pre-treated in
1%1“36141agﬁ1tﬂdemf hnbmlwpmfcectmnrat diffetenttirme-pointesfissiinhalation of the
sh M H
test goL gggt RN édl&lrhu pI a&lg)sph%%;e&t e%nfgzﬁfa?%ffée D TW)BBD Tinwas
deterﬁiméd 0¢ing 8 noh-1lidear regrassion it lut‘:‘.mlglaadneqrhaﬁé enqmbnentlal decay equation

oL i RSB 2 g oot

and ddcays 1@ Elﬁﬂeﬁli Wiithai racoretant Kl ThOPDKTE: 0169/K Platgau was
Bi ndi ng data wereanal yzed by nonlinear regression
consTAned 9Q with the G aphPad Prism Software package
( CrepRafrsSpdsi \dRES ,blﬂmyl-zga@x&rﬁacam@pw& IR)ihe-

one-site conpetition node K, - values for test

fomwﬁﬁaerﬁd%v%fs@hem%@r@fdé%x%f%m?\?w 1850 val ues
dlmeﬁ{yipﬁ 1d4rBARd e@fyl}ﬂf'ﬁerfcﬁ@@}l' &ﬁ:? gllkbsw‘vﬁhgfotuhﬁ to 1ia9v76323n IDsp of less

Cheng- rusoff equatton (Cheng Y usof f WH
than by &g/l fon hpﬂmgﬂh@g@ohnzzomdmmcq&mctmwmgamme-
mdué/\%rbng?rn\ég{lstugghto pKi val ues to determ ne the

ICORBAR"4hd 95% confidence intervals. These
s urudditionsliytthistcoapound pradueead m@tf&ahéhfohd[dprmactlon for up to

o AT e SRR .
assa);1 ISQHI%teIQI gBd i grentayfhip) 'a&ﬁén@%‘ic Fe@%ptb? S%ﬁﬁ&f eﬂﬁﬁfté‘djmgmﬁcant

yi carbam c aci
bronclmmweatmmfmﬁ thyldrhonyg lad ylloyrogmnyéhﬂqxg/mlk);(a amsnajmermptor
I i.ner 4-vyl

mta%@%feﬁg%lg%ﬁ%g}ﬁ%l%%c P&%g‘%{ n)f% aleQ a\?a'{,'fdﬂé&é‘

| ess than 10 nMfor the M, M, M, M and Mb muscarinic

reﬁpgféaor subt ypes. Exanpl e 12 CeII Cul ture and
Xa ne Preparation From Cells Expressing Human bi,
Pletfi3nsgraph@uines Bigc ARegefor Detetiniig Bronsuprotdetista Eficacy and

HEK- 293) cell lines stably expressing cloned human bi
Durdfiop |, adrenergic receptors or Chinese hanster ovarian

( CHOhiSRkdy, i BSnshcRbitcB¥PEEREE P aageh BB compounds was
b3adrenergi c . receptors were grown to near confiuency

deternjned BRNg A SHEIGR PEE 452Fedia with 10% FBS in the
pr @s&nﬁ-%f@fmga@%u n@%@\ﬁfch@mﬂﬂm{&ﬁ%b TRNALANE
|

vvasllfted with n PBS s were peIIete
Madisonc Wi} Wekethig l?eéwe%n 250 amsb3 3 gwesn indivdiyaleidentiied iy gage cards.
Throﬁglﬁchﬁrthéétecﬁ}e %frﬁ&l% %@5110»8% Sod2bs 15548BA 30E Kyl libitum. Test

prepared 1 nmediately for use. For preparation of bi
compgyardp wvereedpinisterest yrainbplatonener Hhednutesinla wbolleéxosiy exposure
f

dositifplst WRRGRE, St GHbE G, B Ak Mabfehe obfelamahifod <o
that a1 ggosdfl iwas |smgulmmu@yglb g@eﬁ@r@g@wﬂeal Bmbsty fndmst) ceptral

d 85 Y rec
maniff, C\Bhecpifs WRECBOA ARG S30M b FeP O RE SR rareipls (WFD.

l'ysis buffer (10 m\/l Tris/ H(i\L 6-pH 7. 4) suppl enent ed

with one tablet of "Conplete Protease |nhibitor

Cocktail Tablets with 2 mM EDTA" per 50 nlL buffer

(Roche Mol ecul ar Bi ochem cal s, Indianapolis, IN. The

hormgenate was centr| fuged at 20 OOO X g, and t he

o - - 1T r r 1

-
et
—1
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EDTA, 0.2% BSA). Saturation binding studies for
determ ning K val ues of the radioligand were done
waigtong2118d - di hydr oal prenol ol (NET-720, 100 Ci Pemnk2007/009925
Per ki nEl mer Life Sciences Inc., Boston, MA) for the b
and b2 receptors and [1251]-(-)- i odocyanopi ndol ol
(NEX-1 89, 220 C/mol, PerkinEl mer Life Sciences
Inc., Boston, MA) at 10 or 11 different concentrations
ranging fromO0.01 nMto 20 nM D splacenent assays for
determ nation of Kl-values of test conpounds were done
The agrodol{ Befe-genkxatedofiom agnetus| sobitions wiingsg LC Star Nebulizer Set
|
Ovodgt P31, FARLREREKRRP BT 1L, Mo Y/ ainith bYe mixoure of
gaseslC QM= 586, mW%md Mppe?s o) et dprediurg ofid2 pdiet Brergas dldw through

the ntF‘?]hlgtF% tg.{]s?c%e? Qaflqég)rgg\s/lu{) r‘%gsr %&é?!)ﬁm&t@s %alyser nﬁlée. The generated
aerosobawticQlriyendiite the chunisrebly bysma@pcbséurlsl Na;tdthmmaa'rwas used

. B.for the bi d b t C. fib
duringth gp ey PLactpafiiien o b EPEE B8 orli ik Bt
apprématd2 11 808N, of G&Jutiph &R akbdliied. IV HIak Wak Rydasured gravémetrically

Filter plates vver washedth ee f th filtration

by cosppariie r?r?@nmvpfrfﬁl Hggtiqnveight &f tfangﬁe(w RebWizER MvyQl 2,
1rbh EQOALh S ofeBHRY @fféﬂ%@@ﬂﬂ%@t do@x‘iiidiﬁﬁ& hitntnistert Quzpirﬁihﬁﬁon were
were then dried and 50 nL of Mcroscint-20 |iquid

evalugigdysing wbpk@rborivmlﬁihrwwlw i o4 A8 andd?2 hon’érnoa%ﬁose

Fortycmre WasuRdgag: RNHe Qllaﬁtoqﬁhé"ﬁﬁlﬁi&lw&%%dtﬁnaeﬁﬂ?ﬁﬁ{eq pig was
Topcount I1quid scintillation counter (Packar

anesthpiomy witk an Gyramugeplag griection)of ketaneing ¢4 129 mafeg)exylazine

SR S BB SE0210R SBALHSLS ko e

with [7A% alccsam\ apil egoto 33ak midlingirickstorBohHithe awntralraspend of thfegreck was

7856185 DL 00 B AT ALY v
cathettdre(Piir 86 Qucmmlf)lckﬁlsmm Siracloy, MID) Gl alldv Galinesvehnons indigtions of

ounds. wer e d . from obs val ues
acetyIEHT B RipthiPs & sfifien g T AHoB Rt AR FHof iR R dree aid dannulated
with ma@teﬂbﬂﬂmlfef (TR HpBmaTrang, Mianaiidales UBIOY. fIf Wuired, anesthesia
Bi 0 he har nacol o 1973, .22 9-.108
was PRTEAGEL 6 sdd P palaRCRR S e o TS A4 Ppkgge, The depth
of aneStAPGA Rehs lﬁﬁﬁu@ré’ﬂ Glaeddj itadirtge adifdalidspoihddd tb penching of its paw or

receptor tested. Bi phenyl-2-ylcarban c acid
if the re[slgra(twn{rﬁel V5. ge:()tgr than 100 bréaths per minute.
f oom fHeHaRRn14ti Bk S \epRPItEd tRe B2 X048 piacea tB @] et h
5- dinet h%/l phenyl car bam)yl ) et hyl ] pi erl di n- 4-yl
pleth&%megra?b YA b4 Buxcqidedtiomig. 6. Ivhgeona GO)\waf ga egphageal
pressufSSarnBNPE) Wﬁe@fontlbi%kﬁlséﬁi rmg VDY RaS H{s@ﬁe@{bdm&sure

val ues greater 'than for the bl and

pulmaamrftri\gn& presewpt dhe tefazmmh@almbﬁm@ eiteghat tm&mnmg of the

plethéﬁh@%ﬁg ﬁ% él?}éﬁ%ﬁﬁéd g? gg&?l%&%@?ﬁgﬁ%ﬂféut@ﬁé We bhamber. The

chamker was Itlm ssalefin & hﬁ:%mgégap washiged tmasringginbogp teppsyatyre and the

0
e R G L
syringe mfﬁﬁmcsenws,tﬂmwmlt éimnsamérty,rﬂvﬁO)itb ieosure that the lower airways
olln- atlon,in | . cells

o RS SNBSS ot

peTﬁerlﬂmbrlaf!y elvallmhotnl vmmﬂﬁﬁ&i?aﬂér deteRininiag gt baeline values were

| at de cla tivatj.on a f em

withipy 5 Wig8 oF O Y R B0 S0 6t pemRiimts g T cingg of 0.1 to
0.19bremm H2©Qfei' &L, pddSecoRron tehidtended A Baxs®pulnesiaty feasurement

instructions. Cells were rinsed once wth dPBS and

lifted with Trypsin- EDTA sot@fi on (0.05%trypsin/0.53

nmM EDTA) as described in the Cell Culture and Menbrane

Preparation section above. The detached cells were

washed tw ce by centrifugation at 650 x g for five

m nut es |n 50 m_ dPBS The ceII peI I et was then

o o o e ~ NS S o - o o T Y 1
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wer e added to agoni st assay wells. To neasure the
ability of a test conpound to bl ock
wW@@rnemes i ne-i nhi bited adenylyl cycl ase acti vP€HUSDB7/009925

mL forskolin and oxotrenorine (25mM and 5 nM fi nal
concentrations, respectively, diluted in dPBS), 25 nL
di luted test conpound, and 50 nL cells were added to
remai ni ng assay wells. Reactions were incubated for 10
m nutes at 37 0C and stopped by addition of 100 nL
i ce-cold detection buffer. Plates were seal ed,

compuier risegase wes el thaeoliestion padfer vatignol puimenany valyes. Starting

the p;%nt | Ea{éﬁrtﬂé e?ﬁq&t%%l}gﬂl?@ﬁl dmrdaIé)MﬂBnl ’Tﬁé’bﬁanges in

at1on counter I nEl 'mer Tnc., Wellesley,
vo lumpveﬂ’ciree e oocuresd wishvim the pt@ﬂeem(gmnbl Wxﬂe each wgath were

LTS R S0 BB e i .

measmaamémof fiverwsas crdarated Ifdnaéach Patth. Whis Sigredl pad thelpnlmonary driving

prescly vhate RIRIGETTEF A SRPRA AlPF s e yeer (RO NS
conn€épd vl mBuidiﬁ(MAK 2373 @feahﬁﬂif@ %0 datacdHedidneinterface

e Y R AT T TN

1npu1@XOt renorine concentrationr esponse curve and t he
oxot renori ne assay concent ration as the K D and

r eBpwling yalugs were Mlegteésfga§ miguies,aiier Rich e the éumea pigs were

challbﬂga'dcﬁﬂﬁ’ §1t1tlé}%tcettyh§10hﬁ§ br GREPAHEd WIS e%aﬁiaﬁﬁg the muscarinic
functional activity at the receptor test

antaggisth 6Hpets of ¢ ltesh comappenda prepanolol (§ mgKe; 17) (Szg{fe-Aldnch St. Louis,
MO)fv@isr%!nﬂms&,‘i’ecfL 1 f' Mﬁ hky PH&”%' O Beheck R X@étpﬁéh@l%en OAS@%I@Holme

- dineth hen car banoyl ) et hyl | pi peri di n- 4-
(Slgrew’dﬁn@e@fpbw@t Moax sasg/idundas infusad mteavnawlw&rrdénwte from

T

doseaamdjmstls‘aibedrtimas @bﬂﬂﬁt stagldf $h®wmee|sgan.ttg 1 Sryeg/helifute at 5 minutes,

or,. Bl ock n at ed
3.8 p[gg-gﬁ h& .5 l-hg/{l“ﬁl%e ]ab cf”{‘%‘%ﬁf ﬁ% Ss%l%/‘ 1{1}1}'&6 at 20 minutes,
30 phuiatiiecnab npnhel ayd 60 pg/mpsite st@@iMGesasAlmatitedgoni st

brongl{ﬂﬁrgtgﬁt?%zef%qﬁ;gse%gtge t%%ﬁﬁ%ﬁ%@q 2%19588%6{{%? léracet%lcthoiame challenge
lmodam‘mmfdmnﬁémwﬂaﬁﬁﬂmﬁﬁs& GTPyS binding in CHO KI

ceIIs exp SSI he hM receptor. At,the ti of use
& theeenerioach iy ARt eyt adh feshegpound,
hlstalaﬁﬁé gzrs ;yg/ﬁﬂ',) stgrr[hahld.rﬁih? st. Edu$ssmo RS aithicdl ihgBvedously for

ng pr.otein per ranes mere briefly

1 mlwe}ﬁm P SWANERRHEP At fbslfw%wgpipseslw prescihed dinags frma fne start of
the e®Péhihban esldethihttelNS Amwes, 0'935? minut® 8t FERPnMed, U® ug/mmute at

(effective concentration for maxi mal response) fo

15 magytes, B ug{mleme EBSPErmeS b Helmipuisatidraniyisiaed 15 pe/minute at
30 mgxmgsr el'f?ééls!? CGE{p%&H%é“&d o rERTRd 8 BEYeliE QEIue%Qt 3 minutes

ermnet a test conpoundt0|n|
followsmeg mhmcmé:hglmmr hlsmmpe gsjectirySiptapigifgunghwere inflated

e

recorded timodmdadi ragy(i E@@o)frmndnmrcgashs\pqr m2iute]), asimpliange ol per

t i
e £ SRR B0 20D 5y RFREANES BHBL 033 Mg
funcidn &Eaﬂﬁerﬁwts GErercomplesed af hEna&SE]oﬁIha;tmetomk ¢he guinea pig was

filtered oyer 1% BS ated B.filter

remasef SRR e SRR R Bp B FaRIZCa R oo s BPpPfiellen
W The data-veat evatlasthd bubheof fway wdyss 3 seconds and then
air or vacuumdried. Mcroscint-20 scintillation
liquid (50 m.) was added to-@ach well, and each plate
was seal ed and radioactivity counted on a Topcounter
(PerkinEl ner). Data were anal yzed by nonli near
regression analysis with the GraphPad Prism Sof t war e
package (GraphPad Softvvare Inc San D| ego, CA) usi ng




10

15

20

25

30

of ItML, 11M3 and cMs receptors was determ ned by
nmeasuring the ability of the test conpound to inhibit
wa@oonitstiveredi at ed i ncreases in intracellul ar ceCTUSIN7/009925

CHO cells stably expressing the receptors were seeded
into 96-well FLIPR plates the night before the assay

was done. Seeded cells were washed twce with FLIPR
buffer (10 mM HEPES, pH 7.4, 2 nM cal ci um chl ori de,

2.5 mM probenecid in Hank's Buffered Salt Sol uti on

(HBSS) wi t hout cal ci um and magnesiu sing Cel |l wash

X LaBelysmensresistgpcy (Rig (el rgrm rmnd) was eadgulated

o R TR GRS, TR

acetyfeholind 00 Hg/nidx D Iwrsi compagei fomds) véhiele 406d ttiertastezs:rraiouﬁd The

mean eI TRo BB RO S RHETH b SPRTAS AP ML RRBI e, was

calculaailmngus'edftb aa;hpwelmmno fnhaﬁuah of BeetAcholR) rdespldige, at the
dose- dependent stjnul ati [ ntrﬁael [u

| ar .. Ca2+
corresRy TegFeagRenttung 2t ﬁ%c %t cgumorRe dase- ﬁhhﬁ%?n fefg-response

curvdsG6¢ ‘RGO RRRY fitled Mibth fRr PRagitiadogignt %Iah@ii%%i’r@mra HBad Prism,
stimul ati on at an ECO90 concentrati on. s were first

Vers‘?‘hé@@é"%wlwi?‘ﬁs %ﬁ#ﬁ’aﬁmﬂd&a@weﬂep §?’P Bisgoe Pahm@bt%%tamaé%

oo kRS (DHCRS S BEth 00, ARG 02y

bronqlmamsmctmmespwsngﬁa%)e aﬁmrfeuewmgaﬁwatim was gekdct i on
section below, in conjunction with the fornmula ECF =
((F/100-F) Al/H * EC50 An oxotrenorine concentration
of 3 x ¥G Mima(MuxePdiny/|l #+riostE Mit& Ui at es such
that an ECO90 concentration of oxotrenorine was added
to each well in test assay plates. The paraneters used
wheré 07 istthe 1dghtiftith Wedese, ¥Xp GsdifcEpdre B @ghdicadt 1ﬂ11141tﬁﬁ&ﬂ'l’adétylcholine-

. | gser stre of 0.5 excitation wave

mducfgsn"ﬁﬁ?sedﬁ 3‘%2’( strtg gt bﬁaé‘f’ ﬁ@?‘i‘?aﬁl?ess*‘sﬂnﬁmtlcéi‘é W‘th a

sigmd¥asl gper m ned by neasuring the change in fluor escence
for 10 seconds prior to addition of oxotrenorin

FdP) owi FBe aYBtHRRBei Waichds defingdasihe RREuRH qFaRetyIcholine or

hlStaﬁ%ﬂé&HQ&ﬁJ d/aug@@%Hﬁlﬁﬂl%&ethe BaRGRe QlIhdMRY SSCRALR, RYSEMculated
to 1 second m nut es tO capture t he rraXl nmum

usingf tile orbaenany eesisneg @ aluph dedvrthgemdhe flofiormsstbe peessiggver a range

o RSASHACt: LA MU iBEe L vy v

from g giauation tred|te galewiptek G veliss desnmbod mAmr@enﬂ‘Mtacmﬁocwty
R m
Gmd%%r};étg\j\ﬂg}r fg‘%ﬁﬁﬁh&ﬁ\% @ﬁ%@%&é@ Jl%&sgi"{%e‘{@? ﬁ-%t hi(; §9§uAfr9 REYPCrir Care
Med. (26881 1610r30§+3@9)5| dal dose response. Antagoni st KobS
val ues were determ ned by Prismusing the oxotrenorine
EC50 val ue as the K and théogkat-degOi(Ro £890 for the
| i gand c&kkerantides birgchor d ;rl)f
equati on (Cheng & Prusoff, 1973) Ri4Rf his assay, a
| oner Kobs val ue indicates that the test conmpound has
a\hh@her functi onal activity at the receptor tested.

oy AR RE SR Gr G BHONY F SSRY I GREMA G nol et ny

| }c 2= eonéniBlSY bP&&whﬁcﬁ{&WAtAﬁMl@h %ﬁi ali 15hs4antfold

ester (conpound Ela)” was found to have a Kobs val ue of
I ensreahammihnunary@emmcw(ﬂw ockade of agoni st-nedi at ed

ciumrelease in CHO cells stably expressing the
h %’fﬁ)@"gﬁumereceptors Exanpl e 15 Wol e-cel | cAWP

Flwsh dqfl%"i‘ i n HEK-293 and CHO Cel | Lines
I—Ie?erggﬁggls y )Iglpresm ng Human bi, b2 or b3
Adrenergi c Receptors cAVP assays were performed in a
radi oi nmunoassay format usi®§-the Flashpl ate Adenylyl
Cycl ase Activation Assay Systemw th [125]1]- CAMP ( NEN
SMP004, PerkinEl ner Life Sciences Inc., Boston, M),
according to the manufacturers instructions. For the
determ nati on of b| and b2 receptor agonl st potency

s~ N\ LIl 7 NI\ - o o, o
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in stinmulation buffer containing | BMX (PerkinEl nmer
Kit) pre-warned to roomtenperature to a concentration
w@R001/1871%6 106 to 2.8 x 106 cell s/ nL. About 40, PODUS2H07/009925

80,000 cells per well were used in this assay. Test
conmpounds (10 mMin DVBO) were diluted into PBS
containing 0.1% BSA in Beckman Bi onek-2000 and tested
at 11 different concentrations ranging from 100 mMto
1 pM Reactions were incubated for 10 mn at 37 0C and
stopped b addin 100 nmL of cold detection buffer

ﬁi-cANP (NEN SMP004, PerkinEl nmer Life

Scétﬁﬁﬁc%f ft%?%a%f fthel'd ‘@3"%@%@3& o ﬁdgtw(?otgﬂ?cggﬁﬁgnts t-test.

AP—MB@KO.@G Watsrconkude&drsmmﬁcmd CAMP st andards as

oo ppa 0 aePRE S UREBAIeBL POt an SR LR o 18741,

publiSlictpAiact P4 200450kE vated indliik agay( Ghaphiaitabahtsaeaf compound
50; In g San Diego, CA) with the signoidal equation. The
ISR ENPYEF usof f equation (Cheng Y, and Prusoff WH.,
Bi ochem cal Pharmacol ogy, 1973, 22, 23, 3099(;p8) was
used to cal cul ate the EC50 values. In t Ss a
| ower EC50 val ue indicates il at_th e d has

a higher functional ac |vi the r cept or H ested.

2- (4-{[PF'?) - 2- (3-

ntﬂ\ 44hyd oxypheHyI) 2- hydr oxyet hyl am no] net hy
Phylphenyl car banoyl ) et hyl ] pi peri di n-4-yl

(conpound Ila) was found to have an EC50 val ue

n about 10 nMfor the b2 adrenergi c receptor;

an B50 val u the P1 adrenergic

receptor; g Hﬁmggggkk%ﬁﬁe greater than 700 nM for

the b3 adrenerglc receptor. Exanple 16 Wol e-cell cAWP

LA B0 iR AU W il pHfithe DREGREL BlorSEking bk It compounds of

the ptdserst ineegipn. tlhﬁuagmay,sctonmﬁmddw shodred mbrst@ﬁﬁcamct ivity

f est ¢ ound wer.e rm ned .usi.n
bronf&?ﬁf%%fét t%ﬁﬂ@ dP P éerpg 366 pg/m.
The FIBZELPAIOES fo@%b oﬁﬁ@sb at BHABYs MR8 sigRidr A6 tHedlehfcd@d (watkd) Group.
( BEAS- 2B) (AT CRL-9609, Anerican Type Culture

Coliny thistassay, salmetaselid 00 ugmL) trbreadyermrgisrecsptor apppist) sihibited
123 y/
signifO BRincRbarcBaF SRS, filtire ¥ Mgt ufori Gl e
muscaadwuama(phxbﬂ@aﬁagﬁﬁ(ht)ﬁ)ﬂlﬂﬁt&i&ﬂmﬁgam mrmbprmmncfor at least 24
hourretinoic acid, Biosource International, Camarillo,
%70. The day before the assay, the nediumwas sw tched
t OWIhH@-tBe ﬁn&@erﬁ Phveepibh haebesn destrited withetfdrenBt asdEidR aspects or

Intern marill o, ssays, , e
e is? Rttt R rrnshoLag 57 OF PG FLjod fthe art that
variofrs ﬂ@dﬂgbﬁ&z&t velenyt vt e ed1ass chebé !@s‘hﬁﬁe&%ﬂhﬁuﬁ!’e&kﬂmg from the

with [1251]-cAVP (NEN SVPOO4 PerkinElmer Lif
true sgiitandseops et the %\éepgﬁn M}htm&éﬂbrtﬂlth@ e)Etsnttpf*érmtted by applicable
paten‘?@.:aﬂft@sca{ddr &gﬁla’n&% il ‘iﬁlbﬁ&ﬁrongbatté}g s Sy pAbn dﬂ)ﬁh@&ﬁfoﬁx cited herein

l's were rinsed w scraping wt

are heggiy EIoPRqratehhy, refé?ﬁ@Céenmeeropnh&tmt@ ttwwelwttrétaéef qsyh

docu&entﬁddfu&atﬁcﬁoxd@ml iR JrAE g?%fege;n‘é%ﬁ’:@%?d in
stinmulation fer” pre-warned’t at a final
concentratlon of 600, 000 cells/nL. Cells were used at
a final concentration of 100,000 to 120,000 cell s/ well
in this assay. Test conpounds were serially diluted
into assay buffer (75 mM Tris/HO pH 7.4 at 25 0C
12.5 mM Myd 2, 1nM EDTA, 0. 2% BSA) in Becknman
Bi onmek-2000. Test conpounds were tested in the assay
at 11 different concentratidfls, ranging from10 nMto
10 pM Reactions were incubated for 10 mn at 37 0C
and stopped by addition of 100 nL of ice cold
detection buffer. Plates were seal ed, incubated over
nlght at 4 OC and counted the next nDrnlng in a

. - - -~ 1 ~ o~ " -
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woeoatizame | n t his assay,

agoni st isoproterenol (1.0), Exanple 17 Ei nthoven
Assay for Determ ning Bronchoprotective Efficacy and

and duration of test conpounds were determ ned using
gui nea pigs. This assay was derived fromthe
procedures described in Ei nthoven (1892) Pfugers Arch.
51: 367 - 445; and Mohamed et al. (2000) Pulm

Phar macol Ther. 13(6)..-287'-92. In this assay,
changes in ventilation pressure serve as a surrogate

CLAMMBSsUre of airway resistance. Follow ng pre-treatnent

with a test compound, nuscarinic antagoni st potency
. det rn1negnggfﬁgnpﬁo?choconstriptor dose-response
curves Pravenous hacholine in the presence of
propranolol. Simlarly, b agonist bronchoprotective
potency was deternined using histam ne. Conbiped o,
bronchoprot ecti ve potency was aéterm ned usi 0
met hacholine in the absence of angl ol . asiﬂx
was conduct ed using mal eQbun y gyl nes pIES
(Harlan, I ndi angpgl i | M), et végn 250 and
A.gﬁd ompund™~or hicfe (i.e., sterile
wa i nhal ati onK'lH) over a 10 minute
tinme perﬁod ?n a whol e body exposure dosing chanber
(R+° \bl ds, San Carlos, CA) psing 5 nL of dosing
DN. Anlnals wer e exposed to an aerosol generated
fromen LC Star Nebulizer Set (Mdel 22F5 1, PAR
Respiratory Equi pnent, Inc. Mdlothian, VA) driven by
Bi obl end (a m xture of 5% CO2; 21% 2; and 74% N2) at
wh@séure of 22 psi. Pulnonary function was eval uated
at warl points after inhalation dosing.
Sé%e &H%ﬁ§§ﬁﬁﬂhutes prior to the start of the assay,
t hR? gunethgl qrietisylyver e anest heti zed with an
|ntra scul ar of ,a m xture of ketam.ne
5P el sy R s et PeregE
ng/kg) A suppl enent al dose of this mxture (50% of
|n tial ere as needed. The jugul ar
n ané‘@ﬁH@P £?$E "WBg‘gﬂpﬂ?gd and cannul at ed
mnth saline-filled polyethylene catheters
(m crorenat hane and PE-50, resp
Di cki nson, Sparks, MD). 'Epe cad
connected to a pressure tjfans

?ftOiw owihe ﬁ
] thejugﬁvbr vein
n of either

M anmillLakes, FL). Once the

? ' , the guinea pigs were

ventilated using a respirator (Mdel 683, Harvard

Apparatus, Inc., MA) set at a stroke volune of |ni/100

g.pg ¥IMEIght but not exceeding 2.5 nL volune, and at

a rate of 100 strokes per mnute. Ventilation pressure

(Vwaun&hyhn&ﬂq&ﬂ in the tracheal cannula using a
:gpac Hpqrsd%%ér connected to a Biopac (TSD 137C)

-gﬁﬁ? ¥i% vdy tenperature was nmaintained at 37

0 Grusplingmacdugiahlly gedepthblé¥aliahereof.i niti ating data

col l ection, pentobarbital (25 ng/kg) was adm ni stered

intraperitoneally (1P) to suppress spontaneous

breat hi ng and obtain a stable baseline. The changes in

VP were recorded on a Biopac Wndows data col |l ection

interface. Baseline values were collected for at | east

5 mnutes, after which tine guinea pigs were

chal | enged IV non-cunul ati v&lly with 2-fold increnental

doses of the bronchoconstrictor (nmethacholine or

hi stam ne). When et hachol i ne was used as the

bronchoconstrictor agent, animals were pre-treated

wi th propranolol (5 ng/kg V) to |solate t he

T oy T T o N 1 —

t he bronchopr ot ect i veP€f/Usmar§09925
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d
acceptablg salt ofip gpmpyhpd

asynptotically to Max with a signoi dal shape. The
percent inhibition of the bronchoconstrictor response

w0 e0od/1zubsraxi nal dose of met hachol i ne or hi st aPCTES208%009925

cal cul ated at each dose of the test conpound using the
foll owi ng equation: %I nhibition of response =
100- ( (peak pressure (after bronchoconstrictor
chal I enge, treated) - peak baseline pressure (treated)
*100% / (peak pressure (after bronchoconstrictor
chal | enge, water) - peak baseline pressure (water)
x190) . Arreintrioung of Slgpekbyepg formuleHayusi ng the four
paraneter |ogistic equation from G aphPad software.
| D50 (dose required to produce 50% i nhi biti op~Qf ohe
bronchoconstrictor response) anfHEmax (naxiﬁiln ]
) c er ARDQPT
at Hdi f H oM
ti 3. Nt s gaf t R-ORthe test BHnpound was
used estinatgggEg pharnandyuﬁnic hal f-1ife (PD
T12) PDNT 13 determ ned uSli#hg a non-1linear
regregsi oht fit using a one-ghase exponential decay
] (G aphPad Prism Version 4.00):
an*exp(-K*X) + Plateau; Starts at Span+Pl at eau and
decays to Plateau with a rate constant K The PD T =
0.69/ K. Plateau was constrained to 0. At 1.5 hours
post - dose, biphenyl-2-ylcarbamc acid |-[2-(4-{][(
)-#-(3- A compound of Claim 1, wherein the compound is a pharmaceutically
f or nyl am no-4- hydr oxyphenyl ) - 2- hydr oxyet hyl am no] net hy
@ﬁé’ﬂ'@ﬁl‘aﬂ&ﬁoyl ) et hyl ] pi peri di n-4-yl
ester (Ha) was found to have an I D50 of |ess than
about 50 ng/nL for both methacholine-induced
bronchoconstricti on and hi stam neiyiduced
bronchoconstricti on. Additiqgall i N
produced signi ficant bronchopr ot bn fior to about H

72 hours~when gdm p 3 e sub- i mal
dose ( g/ nll). In this assdy, L, meterol (3 ng/nlL)
(a b ad ergirc oégzzzgr agoni st) éxhi bited
significant Bronchoprotectidmafor 6 to 14 hours; and
tiotropg (10 nmg/ nL) (a nuscarinic receptor

ant agor exhi bited significant bronchoprotection
for greater than 72 hours. Exanple 18 Pl et hysnograph
Gui nea Pig Assay for Determ ning Bronchoprotective
Effi cacy and Duration In this assay, the

br onchoprgiagahésiicsl donfREN ADnPHsRE PPhnabEfically acceptable
compounds was determ ned using a guihea pig assay.

carrietyagd scomp gt any ene e ACHIYS L(tddacan- Hart | ey

(HsdPoct DH) Harl an, Madi son, W) wei ghi ng between 250
and 350 g were individually identified by cage cards.
The-oughdurharmacatigahcompeisipinscopgrsing: | owed access to
food an I iebi : unds were
adninisggﬁgﬁﬁgfggg8E2+%§§%%E§%ngTgp%fnutes in a
V\CA;O: e- bGﬂyu)Séwpmumi-ud. Hinmy hafotbaugmlﬁ; &S Mol ds,OI Santh t
rlos, C rs_were arranged so a
an aer ogcgi% p&%gg?eqﬁﬁ?%lﬁ%cgﬁ%%&m?er ed to 6
i ndi vi dual chanbers froma central manifold. Guinea
pigs were exposed to,an aerosol of a test conpound or
vehi cl e (SREYDFHR %\%P?)@B?@W@tsg%%?%?gﬁ' f r om aqueous
sol uti o(® ausnipPuad of thybbme of\ERIths 166 45aid (Model 22F51,

PARI Respi rat ory. Equi nt, Inc. Mdlothian, VA
driven @gaasfi“‘rfﬂ&gb?‘g“'&gﬂ%g%@wwt-z 50 O2= 21% and N2
= 749% at a pressure of 22 psi. The gas flow through
the nebulizer at this operating pressure was
approximately 3 L per m nutdg2--The generated aerosols
were driven into the chanbers by positive pressure. No
dilution air was used during the delivery of
aerosolized solutions. During the 10 m nute
nebul i zati on, approximately 1.8 nL of solution was

I T L 1 ——y 5 5 o N 1 o o L T T



10

15

20

25

30

cat heter (PE-50, Becton D ckinson, Sparks, MD) to
allow for intravenous infusions of acetyl choline or
whe@vawiise in saline. The trachea was then di SBEDUSIH07/009925
free and cannulated with a 14G tefl on tube (#NE- 014,
Smal | Parts, Mam Lakes, FL). If required, anesthesia
was mai ntai ned by additional intranmuscul ar injections
of the anesthetic m xture. The depth of anesthesia was
noni tored and adjusted if the animal responded to
pi nching of its paw or if the respiration rate was
greater than 100 breaths per mnute. Once the
ca nuI a onpl eted, the animl was placed
hllaFﬁ I}Qﬁ)sqggaph (#PLY3114 Buxco El ectronics,
| n(a) Shﬁm rphamTE)ceamhl anmsapbageaipnpmwm@mdmﬁ lpmy one of
P n_Dicki n s inserted
Clalex ll:‘ r‘r%;!‘ aa(rie 165 annaceualcgl\?;{ accegf’%i% cartic %V% tefl on
t r @) heah s¢éaond phaﬁnm:tehacéd ednipositioa copphising, dterbittal anti-

. eth snograph to allow t he guj.nea t o _hreathe room
intlafisat N SRR P o R Emger bR G e Rl PEE ™ e
s ewhedin helfRetdndGet GPphNeGacatidal uipysitictis Ardagpyrate
r@élrature and the guinea pig' s lungs were inflated
Pha“'t“ﬁ? cal GOEPRUMSA i of air using a 10 nl calibration

syringe (#5520 Series, Hans Rudol ph, Kansas City, M)
to ensure that the Iovver ai rways. had not call apsed, and

t it t hé HeRIOf Featiags DYRaRy fiserdenyhemeding qoRmrisipe
admﬁrb?erﬂ'}é t%rtﬁn'h)énte%eﬁeeébf RRathRSt h Mdraptiu@dal®f E@éctive amount of a

determ ning that baseline values were within the range
compgsfung. of apy oge 9f Flaipesrl terh H2O for conpliance and within

the range of 0.1 to 0.199 cmH O per nL per second for

resi stance. A Buxco pul nobnary neasurenent conmput er

pr d@am Waacﬂnséwf tmatimgmhroniCI Cé)@tru@iwemtdmgaﬂy\ﬁﬁtdamomsthma, the

| monadr ues t| By, n

et AR R BB 1 e S B PL R P L bl or o
com}baundmlflanponaefCﬂamm lttbalt occurred within the

pl et hysnograph with each breath were neasured via a

Buxco pressure transducer. By integrating this signal

over. ti Bemethottedprsduehipt brohcHdditatiomin a:ﬁiacruhaﬂt e rhethod

each breth. This signal and the pul nonar i vin
compyisiag dnuifieringet 2 & &O?JQPHBE‘%OISB ngg'g‘f gfa
compdiddsFue s bné SROLIRE)L tower e connected via a Buxco ( MAX
2270) preanplifier to a data collection interface
(SFT3400 and SFT3813). AUot her pul nonary paraneters
ar 2 der iavi@dthbl QTahB8SSizind miBikkiRic BGRbI AR ¥ni8Sg a
were collected for m nutes, after which time the
B2 adgreriengig resiegtor e p anarprapl, élmgt@athmmcnnmruswsradavéts;qrmmp ithremammal
acoﬂgodﬂdséf%kr%%]p YeqlnfRVAfUat i ng the nuscarinic
ant agoni s fects of a test conpound, propanolol (5
rrg/Kg, iv) (Sigma-Aldrich, St. Louis, M) was

ni ster tes
ac yi cﬁoﬁlllg%é’a &%‘?‘% cch ugld(o ggﬁﬁrﬁ g{rigdcﬁ'@nlé? .4 as a research
tool, ltmmthowm)anmsmg'@mm()unmbuoﬂﬁgﬂw dssaytusmgemnenrspyuridarf any one of
C]ailngqute froma syringe punp (sp210iw, World Precision
Phst?Unents, Inc., Sarasota, FL) at the follow ng
doses and prescri bed times fromthe st art of t he

x riment /mnpute at 5 m nutes
2t PEO i d of SBaaTig firob oo pialoBicPEatey: he method
comlmylﬁ@ :nute at 20 mnutes, 30 ng/mnute at 25 m nutes

nute at 30 mnutes, Alternativ .
c hoﬁw&{s&efls soidppical 2558 Withe tF%?é’PHH’GHBg L%ar%&@ a first assay

valu@ssessed in the acetyl choline chall enge nodel w thout
pr etreatnment with propanol ol. When eval uating the
b2adr energi c receptor agonl-s7t3-effects of the test
conpound, histamne (25 ng/nL) (Sigma-Aldrich, St.
Louis, MD) was infused intravenously for 1 mnute from
a syringe punp at the follow ng doses and prescri bed
tlrresfromthe start of the experlrrent mg/mnute

o, . . ~ o~ o, A~ o

ﬂ.-D
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acetylcholine (60 ng/mn, IH was conputed for the
vehicl e and the test conpound. The nean acetyl choline
WO e®pO2AEL i N vehicl e-treated ani mals, at each PCT/US2007/009925

pre-treatnent tine, was cal cul ated and used to conpute
percent inhibition of acetylcholine response, at the
corresponding pre-treatnent tinme, at each test
compound dose. | nhibition dose-response curves for
"RL" were fitted with a four paraneter |ogistic
equatlon using GraphPad Prism  version 3.00 for
WE onscqrdugiingrig bmipgigak assayswith pjcogwouad iof pay Ane9L Elpims 1 to

410 p%é%ugats@ca{d%gwleé ‘%&Héré‘iﬁ sEégf(Q) {s%ﬁ&uétsa eidi& Sebdde, after or
inhibit the acetylcholine

COHmHﬂﬁﬁbh@ﬁbﬁ@@Kbb@n@n response by 5096 The fol |l ow ng

SO OISRl S ) o ST

ﬁunnse@mbhse (percent |nh|b|t|on of acetylchollnelnduced
increase in RL). Y starts at Mn and approaches
asynptotically to Max with a signoidal shape. (b) The
quiEmt i t YhéRethodhuifClaing 14lefhereih ths bidiegiediawsdy i®k muscarine

choline or_ histanm.ne needed 1o cause a doubling

fecepmf%%‘ims A520i K & F3 AOFRBRERS TCBRIOE gg’rﬁ’&‘ég a3%8% cal cul at ed
usi ng the pul nonary resistance val ues derived fromthe
flow and the pressure over a range of acetylcholine or

hi X ani Fee metiodafgdainy b4 igherpia the biodegied) astayas ron
1ﬂ0n&%ghﬁ RS SO il af M an equation used to cal cul ate

PC20 val ues described in American Thoracic Society.
Gui del i nes for methacholi ne and exerci se chall enge

i ng r : o

38137t 320" Pf%?‘%g °E@[ggaﬂ%§%mﬁ(°é’gﬂé’hf’g%?jﬁ%%zl_ tﬁ%ﬁ%%%s%mp Hsing
deprdtegying, aicainiguind oRformda : C - concentrati on of

acetyl choline or histam ne preceding C2 C2 =

concentration of acetylcholine or histam ne resulting

in at least a 2-fold increase in pul nonary rg

(R1) RO = Baseline RL value RL

RL val ue after C2 Statisk1cal 23y

perforned usi ng a two ta

P- <0605 dergg Ai fi cant . Oepﬁpound 50
deH bed {in U. S atent Pmbll tion No. US
200201616 i shed Augu 24, 2004, was tested

in this Hssay. 'The chenical structufe of conpound 50

[ ol l ows: This conmpound | acks the al kyl groups
on phenyl ring of the conpounds of the present
invention. In this assay, conmpound 50 showed no
significant bronchoprotection at 24 hours post-dose

f

v A PR e B T R o o O 1
vehicle (water) group. In this assay, sal neterol (100
ng/ m.) (a b2 adrenergic receptor agonist) exhibited
significant bronchoprotection for at |east 24 hours;
and tiotropium (10 ng/nL) (a nuscarinic receptor

ant agoni st) exhi bited significant bronchoprotection
for at least 24 hours. Wiile the present invention has
been described wth reference to specific aspects or
enbodi nents thereof, it wll be understood by those of
ordinary skilled in the art that various changes can
be made or equival ents can be substituted w thout
departing fromthe true spirit and scope of the
invention. Additionally, to the extent permtted by
appl i cabl e patent statutes and regul ati ons, al
publications, patents and patent applications cited
herein are hereby incorporaféd by reference in their
entirety to the sane extent as if each docunent had
been individually incorporated by reference

herein. CLAIMS: 1. A conmpound of fornula I: wherein Rl
Is methyl or ethyl;
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R2 is nmethyl or ethyl; or a pharmaceutically
acceptable salt or solvate or stereoisoner thereof. 2.
woe@onpuend of Claim 1l having fornmula I1: wherBCHURDOT/609925
met hyl or ethyl; R2 is nmethyl or ethyl; or a
pharmaceutically acceptable salt thereof.3. A conpound
of daiml having formula Ha: 4. A conpound of C aim
1, wherein the conmpound is a pharnaceutically
acceptabl e salt of a conpound of fornula Ha: 5. A
phar maceuti cal conposition conprising a
phb3-mac éuprpesss (of pPrapesips Hisl compoundof Claigh 3, tho ppavgsricampprising
. ' . 6. A pharnmaceutica
(bpn%%%gggf??%ﬁ&%gkgﬁPé?%%gé(a) a conmpound of any one of
Clainms 1 to 4; (b) a steroidaIanti-iana )
agent; and (c) a pharmaceuticaljly acceptab
7. A conbination of thergpeutie s H

e
(a) a conpound of any ond| of ; apd (th) a
stg dal gnt i - ATNMBt 0N 208 mﬁﬁprising
(a i r sil_phdr madeut i cal "conpgosition cetpriging a

conpy NOf ~“ény e of Clains 1 to 4 and a first
pharu:ceﬂtically acceptable carrier; and (b) a second
phd ieutical conposition conprising a steroidal anti
i nf rat ory agent and a secgpnd pharmaceutically

acceptable carrier; wherein The first and second
pharmaceuti cal conpositions are separate

PhanoREERE, IRP3IndGETRE fldehQRRnt1Y selbcldB HRAN COF, alkhE bR, &,
pul nonary di sorder,, the method conprising

r

alkyl@hemily e rnagf Ry X' pand Biitis -R-Gaadliof); te pravidme cempound of

formbifagr apeutically effective anount of a conpound of any
one of Clains 1 to 4. 10. A nethod of treating chronic
obstructive pul nonary di sease or asthma, the nethod

coygri Si ni i ster.i to_a pati a .
ey apethirear Ty BeRHDEthe Snfhelife'sf Cisiby b mpests sqrpprisive
on@) of fdaafimga tompodnd dfiforrAubmt:hod of produci ng
bronchodilation in a mammal , the nethod conpri sing
admi ni stering to a mammal a bronchodi | &i o® produci ng
anmount of a conpound of any one of d aj
A met hod of antagoni zing a nuscafi ni g

agoni zi ng a_R_adr ener gi e t [ , mmal , the
nmet hod co @ ng gdm fhi st¥ring tow he Jmammal a
conmpound ol @ fnms 1 to 4. ®3. A nethod of

24

the nmet hod conprising conducting a
bi ol ogi cal hy usi #g a conpound of any one of Cains
1to 4. 14X nethod of evaluating a test conpound in
a biological assay, the nmethod conprising: (a)
__conducting a biological assay with a test conmpound to
with g corppgendof formmlaSsay val ue; (b) conducting the
bi ol ogi cal assay with a compaundf any one of Cains
1to 4 to provide a second gy vahue; wherein step
(a) is conducted eithex _befig aftgr or concurrently
with step (b); andHl) cgnparingNThe first assay val ue
fromstep (a) with the secgnd.assay value fromstep
(b). 15. The nmethod of C aim T4, wherein the

1. gJ1Qg] : is. a nuscari,ne receptor bjnding assay .
wher b L SOl RER ko AR e85 PR B Mo
compoehd ofl farmuld 6 m 14, wherein the biological assay is a

bronchoprotection assay in a mammal .

—75--
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17. A process of preparing the conpound of Claim1,
the process conprising deprotecting a conmpound of

WO 0ot Aa96: wherein Pl is a hydroxyl - protecti nBCUS2007/009925
to provide a conpound of fornula I.18. A process of
preparing the conpound of Claim1l, the process
conprising deprotecting a conpound of fornula 6a:
wherein Ra, Rb and Rc are independently selected from
C al kyl, phenyl, -Ci1- alkyl-(phenyl), or one of R a,
Rband Rc is -0-(CMalkyl); to provide a conmpound of
formula |. 19. A process of preparing the cqps Pt
Claim1, the process conprisingf (a) reacti o
conmpound of formula 4: wdgh a-€0npoun

mhereln P' is a hyd;gszglbaft
pr eSSy gem~t rovi de a Cwipound of
and (b) deproteéf|nquhe compound of

forntl a provide a conmpound of foormula I. 20. A

pr ocless %f preparing a pharnaceutlca1ly accept abl e

sa gf the conmpound of Claiml1, the process

cogprilksi ng contacting a compound of forrmula I in free

base"formw th a pharmaceutically acceptable acid. 21.

An internedi ate for preparing a conmpound of any one of
and ains 1 to 4, wherein the internediate is a conpound

of formula Ill: wherein Yl is selected from-CHO -CN

- i -5 demmpleptng tirmempogpdpEfprmudy Syermyides epmped of

formb@d0, where R'3aa" n" d, R>3b are selected

i ndependently from Cl1 al kyl, or R3a and R3b are joi ned

to formC2-6 al kylene, R3c is selected fromG - al kyl;

Rlogs MRUBYLesObr bl h b ’
salt or s‘{}ereesm sgrf%\éh?%%eg@% Héﬁ%l Jcc%g%lﬁgagfof%eeﬁorrﬁpound
of Claim lm@mwsmoramdsm contacting Hgompedd giferrouladdn fie bfase form
ﬁgﬁr CHO. 24. The conpound of
with gpﬁhml%%&u Q?e adid. -CHGO and Rl and R2 are
nethyl 25. A conpound of Claim4, wherein the

ound i.s, bi phe | carbam ¢ acjd .
 anifiennbBEler Siakaifh £ AlRo RS Sarprana AG el bp 4
wheremheiﬂtyxhﬁmméﬁmwmbdund of formula III:
2, 5-di net hyl phenyl - carbanDyI)ethyI]plperlgln 4-yl
ester L-tartaric acid salt. 26. A conpouRd of any one
of Clains 1 to 4 for use in therap 27
conmpound of any one of Clalns 1 t

manuf act ur ea rregl ca puI nonary

di sor der.

N
H

.
wherein

Y! is selected from ~CHO, -CN, -CH,OH, -CH(OR*)OR®, -C(0)OH, -C(O)OR™,
bromo and iodo, where R* and R*® are selected independently from C; alkyl, or R* and
R*® are joined to form C,¢ alkylene, R*® is selected from Ci.6 alkyl;

R! is methyl or ethyl;

R? is methyl or ethyl;

or a salt or stereoisomer thereof.
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22.  The compound of Claim 21, wherein R! and R? are methyl.
23. The compound of Claim 21, wherein Y! is —CHO.

24. The compound of Claim 21, wherein Y' is -CHO; and R and R? are
methyl.

25. A compound of Claim 4, wherein the compound is biphenyl-2-ylcarbamic
10 acid 1-[2-(4- {[(R)-2-(3-formylamino-4-hydroxyphenyl)-2-hydroxyethylamino]methyl} -
2,5-dimethylphenyl-carbamoyl)ethyl]piperidin-4-yl ester L-tartaric acid salt.

26. A compound of any one of Claims 1 to 4 for use in therapy.

15 217. Use of a compound of any one of Claims 1 to 4 for the manufacture of a

medicament for treating a pulmonary disorder.
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