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Met hod and System for Providing SIMM Service to
Qut bound Roaners of a Hone Network Using a
w@amsitvE290/bni t ori ng- Based Sol uti on Rel at ed AppPdT/as10081602321
This application clains the benefit of United States
Pr ovi si onal Patent Application No. 60/902,362 entitled

pr SEATEIO AR ARB B A AUV P POUNDs

Cor r es UNENUD AIS)MM;CAMINIM@'}H’ ROCNEAGOMSTS a

Single TNWBI Tor MITtiple Roamng Partners,  filed on

February 21, ZB@fKGRQIQ\UaI%T BRENEHONoN- i n- par t
of Uni ted States Patg ép%é . 10/ 782, 681
entitled "Providing %%Munbers in a
MolThé prebentiineentivh RelateStaghaterh Myl ammbmiliSic odipdu@ b hedilg

18, . 2004, claimng priority fromUnited States
musW @F?ﬂﬁ‘é‘l aqt%&oghs% OAb‘ﬁth@Hﬂ?ISW qqgvugoﬁhqmvgg@on also relates to

LN S ADRTE s B0 SERELSE e Frepain e

and mnthod:poﬁ:ﬁeed tﬂeetr;mlmobgrytdnsosderef erence inits entirety.

Field of the Invention, The present invention generally
relates to nobile con?éﬁ—m 5 re specifically,

t hpulnibHan} 6&@sﬁ1ﬁt@lﬁleﬁs&@ermull 8s CIROHRHbS@REdtRR pulmonary disease
correspondi n%ﬂt o multiple MSI SDNs associated with

(COBDhggrcbasthvm, afflist many miPioms obpedpiewordwidsrand sBele dgmi@mlare a
he Inve tid.on Rrovj g ng nobi | e conmuni cati on

lea‘h%é W £n%°6 ) "roaners") outside of the

homswtnwfdeepter hth lgtheﬁe oh&abipasvide babhd@otkctive effects
becam ng i ncreasi ngly popul ar. Mbile operators

and thereirecue campperds arouRsklsfon eatmETSERitMATY [djsordess, suegleas COPD
r r
and %:S(lf)}rﬁrheé Wﬂom I%{) \@?egprﬁg%l nd:brdsica rh{]%aﬂfnc r?%?&%g%%gggféeare
typicatly mimmlgel@g rbgrphhalatm‘re ddowenes) clen ®<fheh fadminikterad by inhalation, a
]&g . hfﬁ honme net.works and the visited net\gork H'ay
signib e ariupt S AESHTC BSERIOr gntagonistis gften ghsopfed info t
syste‘ﬁﬂb' Efr&il@@orf’ TRtk 9 s@Rfernhie Qﬁé@feﬁ&aﬂﬁzh adld g‘nﬁu{ho GRldriasis and
bile Station I Rternational Subscri ber rectory
Cardlmuaﬂ@elar GIWSIGSBN} of a visited net vvor k all ows the
nd r s wi.thin. t vi sj t.ed
o TnIR eyl s i Rensfr Pty e Rl Gy shor
durafi@asf dtfoh aéqRiri dglmtat eyl lbd aimvesterdl sefétalishBOpdiiday N STEh a
network's MSI Sd. And when an inbound roaner is so
m““@é‘hﬁﬁbﬁe@f’su@ﬂ@ﬂm& Kat pelyancanyssient iy alsosreatepea sigrificany risk of
t
1nadéslflg¥¥§ Qlug?(% batggghn@-gbﬁsgé%ég%lﬁf h)? ??%dééég f\%g@gnt dosing
schediulequent a certain country or visited network often

purchase Subscrjber Identity Mdul es SI cards of
t hé“eﬂr llng a aﬁ‘&?d/\ffﬂ&% ?ronqw]g)élﬁqaqn,kp teRER %%?ﬁ?é’éit% Irnerticular, a
needlekA¥fot Rsé i EreckMoPhtl8Sorifs hakRg ﬁ%\ﬁ%ﬁéﬂ? RbudddQ§Stemic side
' ower |ocal, non-roam ng charges. But those roaner$s
effectrewhient aﬁlmmpﬁrcdwby inhalation; anyl Hlong dnstino o aGiov trhalrebs allowmg for

onc 10 gt Bt IR B 05s Ro RE BRRE oo
antagoMiSIkvid high affitfily@r tHdetepiomdnconp tdceplot BAINIEY. Such

phone nunber. Simlarly, when those roaners return to
compayafls angsipeqied dramartiidariy eiferilveyorentiag prlRenasy disorders, such

. I .
o5 CQRP R irl R0 HeRllA o SHTHARAA RS A o nd
constigatn. So i n sone state-of-the art sol utions anong

nobi | e operat ors whose subscri bers frequent each

other's territory, network operators provide both the

honme network MSI SDN and vi sitted network MSI SDNs wit hin

a special SIMcard. That affords subscribers the

conveni ence of keeping a single SIMcard and nunber,

but it
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conpel s the subscriber to incur roam ng charges when
in the participating visited networks. There are one
wo@eoosnox2¢ echni ques known in the art that offepCt/is®e8/002321

services to outbound roaners froma Honme Public Mbile

Net wor k (HPWMN), where the outbound roaner enjoys |ocal

rates on his Fri ' i rk ( FPIWN)

MBI SDNs of one M‘é@%ﬁéﬁgﬂﬁ{’?ﬁﬁbﬁg able to

Meireé pRE&It Vventibh Providbs Hibel Ltﬁiafﬁﬂnﬁy%nﬁi%\ﬂ\ibﬂ@b ncﬂ"kﬁhlch

one or nore FPMNs are Public Mbile Networks
havepnussarinigveceptod antagonisl ertansinbelinssgioiaetvityh e‘\rﬂrm\pther pr0pemes
comﬁ&i@@é’ 8{ th1§ {ﬁv%ﬁl%%ﬁha% %g«g(}l é&;ﬂ:ﬁﬁ to b&%ﬁﬁlﬂ Y m(%:kgk;&(y r\%ﬁ{?ﬁ Efﬁmty for hM,
and 1&Vy Retiscarinlié rddélﬁoi fubeypeathave admgh‘b bickptoBlibisdive)@ave a larger

Identity(s) (IMsls) SIMcard or a special HPWN SI M
therapgitic WHisoWe PT havergipaierepotency comparss P related comprunds SDNs
Aced ekl cSRB s REVREHP ChROAF Cxnce R B W 1 My Bnigacous as
therapeuatneagents fohaegmghiudmendrgtdisogddri? N SI M card. The FPMN

op rator as ns a.pre. defined ran F
oA st Shiaf TRSRACT BAtER (AP Ea e (BRI Bind ¢ he
HPM\I operator depl oys ﬂsSl gnal RPQ teway (SG to
associ ate its outbun ‘s e HPI\/N VSl SDN
A /Bl : ve?e this
a_SilgnalQTransfer Point (STP)
in the HPMN to have $i gnli®Y, Connection Control Part
(SCCP) Calling Part%{ A ess (CgPA) based Gobal Title
(GT) routing capabl |)tty to avoid routing &) SCCP
ignaling fromthe FPMN to the HPMN via the SG Since
in Sa{tlﬁ’éﬁ"@&ﬂﬁ“tﬁ@“’ﬂeﬂb?ﬁ@s al | SCCP SI gnal ing of the
ou agag% ough the SG
|t£g?d£gﬁetrﬁsl B’&Pﬁ?ﬁﬁ% ure {c?lrrgsuch out bound
r oeavhrR and Rfds mdapeliﬂeatij(slﬂu‘ced)from@]%ka}s -@} Jalkenyl, -C;4alkynyl,

Coipdies S Pl Phher FHDH, Floom TRy LB,

-SRaSéSil)?(ﬁ -OyRNasH -NIRTR “aw R SIRME R R® BY iRgEpamu Bt BMetdcted from
assi gns nul tiple” MSI SDNs corresponding to one or
hydregnne - le

delmyksCuwlbﬂuﬂ andit GoestelonkatisactoR” and R®is

indepBPERIE R e BB Tk, CgPen SRl §E
-Cs. 6aynloa4kjelhamm" N Rudgétgeﬂ with B irggal dto@ tp aﬂ{icmﬂley hes@tached

out bound roaners at the visited networks. Summary The
formp Eudigtergyglenes Brp adjaqent Bc SEYDS ewcdngac%Rh 8Epupp are joined
I tén t i ber
togeh @ (T CRONTR %ﬁﬁ%@ s G2 et ani ng
onR’ Brseleoted FFRMNC (NGO bﬁ(@r)OSZB datkyl, RENs uOBI; FCHg®H, and
CHm;nd on a subscription activation request received
) t he subscriber at the SG either via an HPMN USSD
gar&vwaY ROP antiiadépRnddtMY selefed fdig h 1R, /0.t Akenyl,
at the HPWN olr ?ﬁnw Sof t he Nzgo%\n U?g gﬁ SCri beny
-Caehlltyndn- @iﬁmlﬁﬂlmlvw@moﬁyh o@r é@mmh oCborerogysle, apdl an

B/Bl S iclhe t d th
(CHWE 2oci’al her He Sez’alg?f’é] IL@%I’S([JSKIQ ﬁﬁgi{(ﬁ t écléﬂlﬁEX}BTWyl’
-C,. 9Héteroag11 hmd -Cul gﬁdﬁ@bcydn@ |oh:I cﬂésaxﬁtER@%gdﬁlgermasih\éelhtyogm atdig to
t he subscr.i ber' registration with an FPMN. The

thhél@%aae pitachgd formme Perdla,féer%wd? pARtienAlly gentaming opgeaddiiqnal
= d further includes
heter%%yl ng df/f??rﬁ Ng)(%\éht XeYEg ng‘lhttml\/& SDN to either any

ascmsgj]mchnl\tﬁie@é)f\bfdiomhetoHPI\/N MSI SDN, when an NMSI SDN
change request is received fromthe subscriber at the
SG either via the HPMN SMSCoor via the HPMN USSD
gateway. The nmethod further includes facilitating by
the SG nobile communicati on of the subscriber in the
FPWN using the default MSI SDN and the HPMN MSI SDN.
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Anot her aspect of the present invention presents a

systemfor facilitating nobile comrunication of a
w@aiesaeidber associ ated with an HPWMN. The syst emr@T/US2008/002321

i ncl udes an SG depl oyed at either the HPWMN or an MVNO

of the HPMN. The SG assigns one or nore MSISDNs to the

subscr.ifer, . based on a subscriptjon activation request
r e&%§ d‘sfrid(?ﬁ?'f‘f?élt@gh’é’&??rb‘gﬁ"‘aajgyiéhe SG ei t her vi aqan
HPWT BYBE £id v dapietd ahdWiohbidousRiRney. I n fact, the

re%gest may be received by any other neans through
whR& s sebptad framm o st 7GR Coenlicaylie - Graglkpnyleand se
acei sa | i i i M.t ati £ sb sc
CHRSORES Shiadk |l U A QP A ANRERPRG 6 v
are ihdepeadentliyfseRetedrfrdoh ®Bdnd -GeREIkYL; | nternet website).
Assune _t hat the_subscriber has an HPMN SIMwi th a

coRrigspordnmencRiviv-1alisrlensdvhsrempns Misdesromn& e -CakCH-,

_ i_at i gagd S iih t P 1S
C=@3 S05L 8! %5(d1S 305, S0P SRS ), L CROL e B0,
“NR P03+, r@0)DR W, - NREA-GFOMNR By r-NBE?-C(SplRSE, séANsOg -S-S-,

f | SDN an FPWN VLR  Furthers, the oG .
and-fERt B e B sy 3 1 kMRS AP0 RO g fagdependently
seledv&d BOR HBArddaR, JAENNKYBLRPN, WheBaiy, WPRSDM, ERONGE taken together

request i s recei ved from the sybscrl ber at the SG
to foamnt-Gexalkylene dre CIENKENYSSD, gat BWaip -61-4alky or benzsVN SVBC.
And.the SG can fg{_:rili te nobile communication of the
suB&er PHEHT ¥ Re"PBVNUXi ng the default MBI SDN and
t headdRNs MleEMNenti§ seleited i REPLT, akyl hE, ANESERIOH, cyano,
invention provi des a conputer program produ

t
-Co-plkylangiGy0 ,c‘éﬁﬁ)@l‘@m%ﬂﬁdm@cp%@bﬂarﬁ-@md@kﬂo?NH'C(O)-Cl-4a1ky1,
acik it aty jl e conmuni cation of a subscri ber
NGEEKIDL fid 90! ' aasi o

an HPMN by assigning one or nore
VEWEERin ¢aohtatiey] salkand i dieylend) alkgdylamdaysloalkst pupdnR'>, R,
sactivation request received framthe subscriber at an
R G158 R i O R ISR IS8 o GvyoTB LTRSS Wer oA STk,
keI TRE LR R0 Uayal Sl b P bl
indepdndhntly sdectaksiomdiOng b4, JQWBkand pbierah; dabivblydlSiLsPINaryl,

Furt he t he conput er piegLam product assocjates .the, .
heteigdt AR hetkRF ARG A RPN SO TG AL piRattghed with 1 to
3 subistfueRfinddpRRd &I Rt diF i L @M NS L alfeR R CICS LAIRPNYI1, cyano,

subscri berﬂ'as rewi@gtrati on wt a}g FPIVN byﬁtjt%4sa?ny Y

halo=@-Chealkyl; 1%eCo t S(OYCogalipi) prSéet€:-stindls -NHaeMN(CGr-salkyl)
and -ﬁ@%ﬂé{gﬁ%%é{égnm%gé’rhgagkﬁ?algrgﬁ%%{% gtkgg)lﬁtr ! (21? i otpylﬁréally substituted

withdeb sUldord/Eissiiches; end bh -Ql- gesip gim€xis MptiGhAN yosubstitated with 1
HPVN MSI SDN. Furt her, the conputer program product

or 2 gubsiifueptsipaerpydantly seecterdtam £ catlnOERtIbRueYP; t he

su i s ' defaul t MSI SDN and

th?%%ﬁ%%ﬁﬂ%g%@%b%éﬁg@%é&@ﬁon of Drawings In the

dr éme agpect offtbe gavention radatas toaquateshay @nmpeomumivzenpounds having
frmiﬁla itify simlar elements or acts. FIG 1 illustrates
ormy ?Sstem for providing Single International Mbbile
Subscri ber Identity (INBl) MilRtple Ml SDNs (SI MV
service to outbound roanerx)pf/ & fo ?ﬂ lic Mbile
Net wor k ( HPIVNR )54 cTOro@nce w LK an odi nent of
the present inven{ign, ! represents a flowchart
for facilitating m)biorfﬁlmi cation of the HPW s
SI MM out bound roan’géz R ng one or nore Mobile Station
International Subs& ¥ber Direct ory Nunber ¢I')( MSI SDNs)
correspondi ng to special partner FPMNs, and an HPWN
MBI SDN, using a passive noniztoring based solution, in
accordance wi th an enbodi nent of the present
i nventi on;
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FIG 3 represents a flow diagram of SI M service

subscription activation at an XPWMN using Short Message
w®eoosilea2¢ SM5), in accordance with an enbodi nep¢T/0820081€02321

present invention; FIGS. 4A and 4B represent a flow

di agram for passively detecting the outbound roaner' s

registration wt n_FPMVN usi nonitorin dule, ..
or a pifinaedPioafil st Bhell dhpetly Wit s e phatigh B8 o FhetReutically
acce?ﬂébl_%fh_fcidé And R''G a-§ ane @y aseRidsfided Atyve dira@tiiadpett of the invention
acilitating Mobile Termnated (M) call on the SI MV
relateg foisiyateanary amarondums semparndsdiyingpmrulgdiasDN, when t he
SI MM out bound r oaner gi S r&@s&}.\;:»i,vel y detected to be

registered with a PMWN ‘daneg with a first
enmbodi nent of {h esent nki pn;-Ht@") 6 represents
a flow diagréd i F~af1 on the SIMW

- erm nati fg. ‘
out bound r oaner’ ~AR- ngg FPWN MBI SDN, when the
SI MM out bound r oamer passi vely detected to be
registered with thg2/M{ other than the FPWN, in
accordance with a seéond embodi nent of th@a}Jresent

j L on: & Ve gy -
or & e G BRI US bhund o S Q ond X are
as defmed abdver dngac pEftiSulBESDbHinvdne of forswitadls, Qois -ChealbflersMg'-.

... bel gngs to %f}le HPMN, i g]ﬁaccor dance with a first .
Stll apesBen 4veet obfheripeniionselates i guaiemary: ampmenium cumpuads aving
formald tpew di agram for facilitating M SM5 on the SI MM

out bound roaner's special range FPVMN MSI SDN wi t hout

routing the MIr SNVs VP Ntg SGsi n accordance with a

second enbodi ment _of t esgnt gnvntion; FIG 9

represents a (R)gW Ohyag oK. fac dfidng MT SMVB on

t he SI MM out boung pearal ~“fange FPMN NMSI SDN,

when t he sender does bel ong to the HPMN, in

accordance with a thskd-enbodi nent of the present

invention; FIG 10Rlepresents a flow di ag%-g)n for

facilitating Mbile Oiginated (M) call / the SI MM
or a pharpacavdicalbnaaseptabletsals thiapeal, wivbrerR 5 BeQSniRt ¢ta asclefied above.

I ] F )
i oGS S BR F TRBFTA 050 R AR, Mt sect ot
inventivneelatedno qhdt€inadyl armeiohee oérapourids hiaviaig doimauta f'or
facilitating MO SM5 by the SI MM out bound roaner, when
a recipi ent nunber of NRA& MO ?\/5 is of a country
di fferent from t heCFRW AVIRAY Bddance with a
s i on; and FI GS.

first enbodi ngn ' i
12A, 12B, an® 1?2 spesent a fow dragram for
facilitating MO ﬁ SI MM out bound roaner, when
t he recipi ent nunber, ¥ of the FPWN country, in
accordance with a $ebond enbodi nent of t hgrey esent
i nvention. Detailed Description In the follow ng i

or a phasmpsaytically aqceptablgsplb theseadt whsgsiRainaRi on, R'spadh f6i @ and X are

s oS0 TLSE bk PG SRAINLE L5 10 SF, LBHBLG-

or oug er st andi

pr Asenp thensamicunds of fortnuld I, bemppwatseifiparticalae weeresttade those
.one haying ordinary skill in the art that_ the present

having b ssasiEtigf sersten A forBiadineradee Mpataepios subivpe of

less 1884 8F Eral 107 O I P GO SShaviVR) 4 KKIROWRaA BREQE S SENMP Gnore

omtted or sinplified, so as not to obscure the
partipradyehaving g Knidse thaneneqia tod @M ;rantevem owré partibelarly having a
K-le§£t§0igi catig) é‘o . one enbodi nent" or"an enbodi nent"
! ALO% HEE nlp ‘cul ar feature, structure or
C hah@wbeedshsdtiof thed@Fértionadlatal t6 ?ﬁmmﬁbaw\f’c&hpééﬂ@ons comprising
enbodi nent, is included in at [east one enbodi nent of
the present invention. The appearance of the phrase
"in an enbodi ment”, in various places in the
specification, does not necessarily refer to the sane
enbodi ment. The present invention provides a system a
met hod, and a conputer program
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product that allows a hone network operator to provide
Single International Mbile Subscriber ldentity
W@ 2dobBb3sre Mul tiple MSISDNs ("SI MM') service toP@1/852008/002321
out bound roaners visiting one or nore friendly visited
netvvor ks. In the SI MM service each subscriber (or
out nd r gane hone .net wor ' i n
= phgf e SRRl e ol ety 80 et Byt RE, Warke
comfiéstidri@nayf d}pti%lﬁdll)y Conthinil dtiee} tR@hydutiks Sg@its SWIBMY stdroidal diei-
urpose of this specification), is offered one or nore
inflagseatory agenisi(®8. Fortispsiatoids)dl: aStansEsis FRSEDIDN REREDSy
C A h
phos RS ot Pl SRR RIS o R e feok AT EordieRy Hh Yot npther
aspettmﬂtlnelnlvemaom emhmméauﬂmmpoytlmecmmm ramompbhmd of the

M T R T e
aspeé’t' oqf'tﬁeeglvgﬁﬁd?ﬁgéfﬁn{scb q dc%hMﬂa@Mh Q@H&gver &%H%r coﬁﬂ‘qjsn?é h @¥pound

he roaner to nmake and recei ve call send
of thr: émentien 8ba sechvbd satije dpeny i The C(CSME)Und of tige 1mvg1tmag thed

rormFatide B 43P e B he A PR s Lo Ukadp mayigted

sepafitdl$ra d?&rﬁﬁééﬁh@ﬂlﬁbd%ﬁﬁre\ﬁaﬁfbr rﬁiﬁéﬁﬁﬂlﬁdé@{vﬂﬁrtke &dditional
friendly visited network operators each ascribes a pre

agenygX.  Huw, yeiagether awtsmrthe invertionsiglaggsdp arcappanation SIONs )
r r

b Be R SR B RO A B A BB
compmitmlrdosnpridmg@r cdrﬁpo@fd&ﬁ‘@lﬂﬁ inve&st dndra, ﬁltshplmaanically

range MSI SDNs can be allocated to S| MM subscri bers
accepghls carisy; aWmiccpnd aléargkae@mglecogméltw qopNIGsINgfisegend active
ageng)ﬁ(’ﬁad n%%ée?:gga"bﬁ%g{nlg&g &ﬁxﬁ%eﬁ%l{ ik g’l‘k}? Mg{ cgrf H%Wrelates to a kit
containing shvisi ﬂmlab@itmabcdmpdshlms;ﬁoe exk«m‘lpla evhereathg dirstfand second

h glgglsl in cor dance w th an i ment .of the

phargiae ‘i"H{Pé’ﬁ 108 21 SAP YAt ?e‘i?B Eﬂ FRMPOFfIops; e

pres ?buﬂ(ﬁ\(ﬁ'ﬂﬁé RPRentidifpdiesss mMAENRiK r&@%@ﬁ%g&{l&%rcﬁwty, and

the SIMM service to its outbound roamers who al ty
are thaseforsexpeeted telby usafsl ztséberﬁmumlralgemlf@mwtlna\pamniaesu ering from
a dlsg%g Np 8&8#&5 Ith%é 1sgt|llje£a0%djl¥ eglglclggg WE’%‘?‘ agr Ie rﬁe{' P'\g\rlie aspect
ofthalumﬁdyn paliteczd pakinighodoBprotinsng bfomharﬂahbﬁﬁn apsmegins

them an MSI SDNfromthe friendly network So under the
compyisiREHmMInIiRT G te khe Etiont %émcb%dl BHAN DY cmeg PRt eEa

y
compdinARRER by ioh. WhedBkiFinE: £E by ohahbar LenR
pulm’onamyrdid;o,rdarl sech esichretismbktriddivePhlmenarg diseasecbriastheniag homprising
nt of the_.present

t t h di
admifiete h phftn N RO Rty RHBgReANRuTh of B FEmprnd ithy

inveSRY | Soth als,lsé‘ct Qﬂﬂﬁ%%tlbﬁ EBIES tON nRHIRI 0P Qx@tﬁ%&hmhg Rge
of friendly visited network MSISDNs at a firs

musqaﬂn@ﬁacqptqr igjatreammel o@nprising edminisseringeythe maguagl, a muscarinic
S f1.l e I | ted neLwe k MVBL SDN cor respondi ng
receﬁgﬁa;n% °é%{r%%g P‘%lo (fi 7 S Oun l}e anfI'(n%O?he SI MM servi ce
al $1vs c&hPphdrels b te 1heérﬁldn®o‘§§ﬁs§ filusbRinie ROy athgdiat activity,
assigned friendly visited network MS| SDNs (even w_thin
SUChtCH’é‘PQ'é‘FPé %o 9kee aedubasasseandsionlso iocartingl pegssperd of the invention

pertal?r%risf 'ntléhod of ,_@sqiﬁi% 4 LoR oﬁr{&a’ofghm&%égﬁg&éar@%o‘?l tA® method
usethelr respective oma net wor K toinitiate
comisthg mdus/cmgzablbiaogwal a$dag using mmonipoahd ofithevhvéntionh €ompounds
are roamn friendly visited network of the
of the st G B beaise i VR oo sl ER YIS ThHF Boegher
SI MM subscri ber to swap his-sassigned friendly visited
network MSISDNs wi th his home network MSI SDN dependi ng
on his requirenents. The present invention facilitates
nobi | e conmuni cati on of SI MM out bound roamers of the
home network using their respective friendly visited
net work MSI SDNs and hone networ k NMSI SDN wi t hout
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changi ng their home network's existing Subscri ber
Identity Module (SIM card. The present invention also
W@ 2108n6342© bot h prepai d and postpai d out bound POHDE2088/002321
of the honme network. In an enbodi ment of the present
i nvention, the home network operator defines the
tardff. for.cal SMS, data.or .any c nicati pns t.o. .
sspef R the PR ity o hes PEdY ol PRSP apRLd e biStogical
assay, ROEDrisPRTRY) Sofkddtg bisIB Rl dssi With bhést Eéﬂng&iﬂciyto provide a first
visited network operators for offering the Sl MM )
assay; galpe;db) condugdngddrelopiealassay withgrremppundiobthe innentipg to
| . fici : h .
provisS AAASELLP GRS RALE SR [BnALAEL N BERAE e
conchirehtlyngith Biepr(BRtand ic) cdhtbadihb elic fikahdsayvalde Hrofi $168l(d) With the
this specification |In another  enbodi nent of the o
secopd assay; valup from step (b); Kaxepmhary hitlogieal assiys inchpdecampgraginic
' . I o for i
rece R R Ay Ao Hlon 868 i i B TP A Ber aspect of
the ilBInEBhss ditartealddiatmethod bhstutiying arbédlogickl systemadreampis/comprising
al so.offer vari ou%I a]ther Val ue Added. Se v'kfois .g\{ASs
a MUSEATHIGECCRIQE HpeiHOfCORBTISES: () SSRACE the Rlalogicy m or
sampi@ Vifhad ddnfbubll € tHedB M tfonS ad ﬁaj defelkth i @thelerests Wdhised by the
out bound roaners. Mreover, thée present Invention
compqimdroaghe himlogitdl eystemior lsamplsr vi ces, such as Gener al

(waby R B R Bhoc s b e 5P Ridueparing

compBuMith 6o thigBhentiBAR AR cordaid @ nBthebXspebieofSh&/MvestioH fefatesTto a
establish a SIMM service, the hone network operator

process of aEsprEYE somspedsiof ghecav enton. caaprizing () Teaefingor eergpound of
4
WO

fomwthofé%ﬂg gtomg?%e . #IE t%ftnroitdga% %%ﬁ?f@anoet WOr 121V, and

reactirigsth tompourat efefortholadM with iah srganidxubsithte oaBining an R® group; or
() rEa e pPETPRRE o Rnubr( pit 4 coBRRBA O TBIN DI ETgP) Hacting a

comp@ia of¥SHrhta VORIth § cDBHBRAK of fIEMMa VOB drbd®ea &Bﬁm'ﬁﬁﬁ%f

network), in accordance with an enbodi ment of the
formplae$Hnand negatimgi the corBpsurshe fifoomulaV i sath aacon§Ound 41 forshuda VIIL

and SRR Ao OB 10 P B i o o ormua 1
or I';&vHeeélh RBpo@idstdTFolg s eV I AYeas defihed Bézet) Indlikkr aspects, the

. nmonitoring nodul e 106 resides in an MVNO of HPMN 102.
inveriogyis giregfed faprodusts preprisddy anyrafithy proegsspuidspema hegein.

Nobi Py i L
et et 19ick, SEEYAen R E bt e b Aol bPthe
invertjmafoe tite handagmesoda sddi¢dneceht, espediglilyafor thhmunsystusnof a
100 ma |y al.so to varioys of her FPMNs (of her than .
medigERRR %e@? %{dreﬁm PYifBynarygiRetss or £ aniagah ghpeg ghscanic
recef @M YhEMGR1. S %&HM%%t&Oﬁ%ﬁﬁfnﬁo&ﬁhﬁé 16 W JsEYHa
(i.e., FPW 108 and FP 110). An operator of HPM
compayd off ther igverionSis lvessarahi toel. t @thet aspects lbnd auibodiarentssofithe

inve«’:}n%l of dt hl%se FePé\{Ns. I n one enbodi nent of the present
T (SHOPHELEEPMs are national roani ng partners of

HPMN 102. DETAIREDEDESCTRIPTTEN OO THEMBIVENRTEIN
i nvention, the FPM\s can be international roam ng

" phhe Wagritorgs dupsird i@eomndshrying formppdall 108, and
FPVMN2 110 may reside in the same country or in
different countries. In an enbodi nent of the present
i nvention, a subscriber 112 of HPWN 102 nakes a
registration attenpt at FPMNI 108 and a standard

regi stration process foll ows whereFPVMNI 108 and HPMN
102 exchanges registration Mbile Application Part
(MAP) nessages, such as a Location Update (LUP), an

I nsert Subscriber Data (I1SD), an | SDACK, and a

LUP- ACK. Subscriber 112 nmay request for HPWMN 102's

SI MM service in FPVNI 108 either once he is registered
with FPMNI 108 or froma different network
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even before he registers with FPMNI 108. O course, in
the latter case, subscriber 112 is able to start
woradosngg4ece of the SIMM service in FPMNI 108 opdTUSI908£002321
when he registers wwth FPMNI 108. HPWN 102 operator
can al so provide SI MM service to subscriber 112 (i.
out bound roanmer 112) even when _be noves to a netvvork
different from FPMNI 168. ( r/§| &y, Subscriber 112
i s interchang L @ @m r oamer
112) . Wen subsé 2\1edi 3¢€r s or the SI MW
service he is referrg 4l I\/M out bound roaner 112.
Once out bound roaner 4 subséri bes to HPMN 102's SI MM
service, SG 104 asdRgNs a special range F@ﬂ:" VBl SDN
(i.e., a special range MsI SDN from one or
in sa&sxizyn(&ﬂxohﬁi obSor mphiz&i‘rraaémmally edoeptablt datt thexeof. More

ec ran e FPMN2 MBI SDN herei n f

Spw@faﬁy, the lqun%@P mﬁﬂlrsmd@ Ul IR ATBROPIIILER s hgvipg formula
- 112. SG 104 may do this wheneever outbound roanmer 112

does not have an existing SI MM subscription with HPMN

102. Alternatively, |nR?:ase ourbou roamer 112 has an

pre existing FEPR (h@r{ek}r:@(nspt er changeabl y

referred to af Wy & Sé al I’y itself

assi gns the MsSI SDh o vdwf bdlind roamer 112. In an

enbodi ment of the prg i(RVent i on, if SG 104 is

i ntegrated W|th no ng nodul e 106, SG 104
paSSI vely (i.e., non-intrusively taps sigfdling path)

By T S AR i

acceptabple anal i Tireabrno FquatdrainyaimmodhmSogippiund'Yredats teacémpound that is

Sl o o S A B

atonﬁlbtf%%" NAeiod hdvd Héeﬁ'?%%aée@%y drEaxﬁE IpE o monitor the

exchange of vari ous nmessages inc udl_ ng, but not
| i Ads et hanf;lnaﬂhle tereyicompeundef thesswgeion” & iResded whatlade

Dat a- Al . t .
comfi3F 8 OF ey, 00! RURe SR R U AR fr el e, and
I'e. FRMYmMpRIBda8cthEfWhntior af' uabdtR&§ ahednidh%ahs and may be converted

registration with FPMN 8 but utilizes the

betweert differant sait formmusingtstate gﬂap artracthpdogiph femample aising ion

oxchIel oS etifhy KRR, TR RonRee (R IR RER e B of polvates

and (GeRSylvates bfeNhtludéiBwithinnthé a¢dpy of 8Gs ib4éntiery. Apiordinglyl, yhose

..hot jnvolve itself vvlth Mobi | e Ter m nat ed calls
Skﬂl%f)séh%im 3t sscoghize i releEsAPSIVMPRTRREIS &ln,ﬁze@wﬁﬂefmme
a 'lpbhhd bf e unJeQﬁoﬁ"ol%lu'a% WPErkn dRb A Inp G BF RATUEI 1 as well as
referred to as DN-H. So even when §G 104 is
to anypbpemagioiiacadly afsaﬁmtable sdiefolfis apd pharas eutidall g scamptabiesolvates of
.oam.ng. services could remain
that W%%“&PPB%P%B%OMB?W& S8arpl e of coping with a
f aThélE@n®unds 86theGhvertion May ddibdih R oPBFAdHIfal ¥EASS and so
out bound roaners are subscrl bed to the SIMM service in
may exigin appgnber o steregisepiericdormes. | Wheshenh chinab eenders geer rrpseat, this
{: a
vt € o ot el S PRV Bcb ot e e R RS bt
diastereomesl stel&ﬂsorhhf—@ﬁwhéd niiGuidsdardiogs likeunkRgeotherties hdpdated.
subscri ber i g allng ath for GPRS, WAP,
Wheaﬁw abpue e ds fi%ct%é W eTeOPhSH Wb Hab HedRrstapd that all
possibEstREEREMErsIaRY &R| sseEWsﬂ@ﬁ SR Gure NS lfQ?eJPa?ﬁil@ttHE term
uses SG 104 to handl e billing of 1ts SI MM outb
"compoundof forulshl' isinkended tainobide ial o ssiblelsrRipoiddnrers oSthoM
service in FPVWN 108 (or any-other FPMN that has a
speci al roam ng agreenent with HPMN 102, hereinafter
i nterchangeably referred to as special partner FPMW,
for supporting the SI MM service). System 100 may
further include in HPMN 102, a roam ng Signal Transfer
Poi nt
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(STP) 114, a Home Location Register (HLR) 116, a
Gateway Mobile Switching Center (GWSC) 118, an SMsC
wd 26g/1884% si t ed Locati on Register (VLR) 122, aprdi/e510081002321
Mobile Switching Center (VMSC) 124, and an
Unstructured Suppl ementary Service Data (USSD) gatemay

126., S.nce, STP 114, 16 C 118, SMSC 1
comiS5d. Sty M ARSI TN IS TFRUD BN PRI 1t will be
undetfidod byMbs@EI81IEEIAHB aFt R4t nhiabeimEshté 6f therstétebsdrhérs may be

HLR-H 116, GWSC-H 118, SMSC-H 120, VLR-H 122, VMSC-H
presap in thereampesibors aftbis ineesiiontuniess ptheswse tlicagripprovided that the

L o O ot M M Bl AP e
isomefMThdiv kiah Eenantibmeaahapbdebtaiee by nbmhefdisghdthsdsthateird adell

signaling) |inks. S}/st em 100 further includes in FPWN
knowtroel thg artgnpluding chira! ghrpmetagraphycusise 2isyptablg chispstatiopary phase

or silpiles b BRI g e WG SRt e e

diastEfebiersiifjBcorvatyorat mehey fichat thromatd graplgdortrecrgstalizidH, then

128, R- FI 0, QGVBC-FI C.Fl 134, 136,
rege%q{@u\g\}g&opgmfggnanpggtﬁ&tA%cgp?na?gswhgqe afﬁgcah\fl Rllff’lls'tfﬁxﬁ" or E/Z
isomePREedthetdid %on‘ﬂ@cta'ﬁton%’ffo fothRafd tobdfonRAd féﬁ@%ﬁhe dctfipounds

are | nt er connect ed communi cate with each other
of thisvinvention aBSincludag SNIthSI thel sappeyof thisgreantiod @nfess otherwise specified.

! n%ﬁg&g XVFENH& i,ot?lﬁ cgttnagﬂ)é%c{: i ﬂglﬂg%h\C/ngilllzlza c]hlral cenQer at the

carb&0afGHNInRhRd Wylthe HBHNSIMKin@he fRIdWang PartiBMImiERsiedveh without
FPVMN2 110 via an International Service Carrier (1SC

optiquabiubstiaaRisifer garety):1), when HPMN 102, FPMNI 108, and
FPMN2 110 reside in different countries, and

ogm ng in FPMN 108 and

|mudes in the I SC, a

t hat comuni cates with

subscri bers of HPMN 102
FPMN2 110. System 100 fur
first International STP (ISTP
STPFI 128, a second ISTP h ¢onmyunj cates with STP-H
114, and a third I STP tha dmiupitat es with STP-F2
140. It will be apparent to a person skilled in the

In orgereémbiddarhertfifithid ﬁ}ﬂ/enff&mthe d4¥8on atmh E@hﬂi\ﬂed]ﬂ)()thmsymbbls’b has the

®) CiPP ‘lljr%?og Z]Qr;lptg &e}ﬁelgltﬁt%mv\%g X 8 i lafjl:]llgatézlest’lqeo w conﬁguratlon
at thé @aﬁsbﬂi%ﬁt ﬂd@ﬁhﬁe?ﬁb)dﬁl%%?hl%ﬁ* 8Rhrel BFichddiNN stéoi¥orHbise form

nor nal y need a di'scre arrang enment with every FPWVN
havnilgwtho (Beeonfigupation af thisrarkps atow. clen anothst eimbadicnenb dheearbon atom

idenff G 0SBt + B une (4 o efleaftOn TG MRPifikpt ESmpounds of

formiilat Il e tHEAES) S@rﬂf%itritﬂ)rmttﬁ\@@ﬁbéfﬁ&hnlﬁantm ByPiBlsyhB88! * or are
operators to out bound roaners from HPVMN 102 whil e

enrichpdin ysteregispBIEKF fean having theg{Shrenfigupation as thigipapon gom.
As
noT RO GRS bfthe fveHEIoh Robelt Z2ute ABbHE kYR their

synthesispmeyp nlsb dncdwad isotopivelly-isbebddf c&mqr.d)ubgts HelyMWhefPone or more atoms

erat or. _An _ enbodi nent of the vent.i on
have R Biictied AT O BTG ARG CH SR e SRS ppiscimass
predérill%ateq’y foHRaGA hderd ORtdngHIsd M\{E&%ﬁé’é HESMAPEE nﬁﬁﬁﬁ?ged ﬁfto the
his” el ection. Subscriber 112 has an HPMN >IN 1§ K
Commmdegﬁfm@uhgl fipiexampizy, inchestecbuizdre aet linafted oo (Hy 61, a8 N,
1805 g{ﬁt H, and MSISDN-H FIG 2 represents a flowchart
¥ (P‘aci l'itati ng nobile communication of SI MM outbound

r oEhR@Eomgchnda vt (1@ ifventioh Have BediToThiNeo Sodsese maa‘tiuﬁg réo@ptor
speci al _partner FPMNs, (hereinafter interchangeabl

anta&O@fSé AStELE Mgw@mmyﬂleaf@musmmhe avegtign Ba‘sestre\?e found
noni toring based sol ution, iga accordance with an
enbodi nent of the present invention. At step 202, SG
104 passively detects subscriber 112's registration
with FPMNI 108. I n one enbodi ment of the present
i nvention, SG 104 uses nonitoring nodule 106 to
paSS|ver detect exchange of registration nessages
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Then at step 204, SG 104 assigns MSI SDNs to subscri ber
112 based on a received subscription activation

WO e@aasi426 | n an enbodi nent of the present invePCT/O8200812321
104 assigns MSI SDN-FI (or MSISDN-FI' in case he
al ready has an NS SDN) to subscriber 112 upon

receivin sub act i on_regquest
to pds§EE impitet Bihgig Sbie] By M i WAt BRReArRE RRkprbf SiBtyncs, have
longp 1R6€P16r HalfvEvEs| &t have gt&dergfotdndN SoMbheNb Felate® compounds, and
subscrlber 112. This subscription activation request

are expeqtedsiodrearsetud ag thssapentieagenifos trr:aztefwlmoaamdwqré@s
HP.
or i e LA SR i R SRRy bifon s st

in thivBi sipliek hedeirt. oT ks homiehdl eture a3 Heemriemwd usyng tha camadidnenlly-

odi nt of, t he I nvent S 104 can assign
avaﬂﬁgﬁ% Pm(58f‘“19§f @%hirzgm} Legndzey 112
per manent | y. erﬁ%sﬁ#@éﬁbtﬁ%oﬁ%ﬁ%” cancel that
per manent or tenporary assignnent of NSl SDN-Fl anyti nme

by The ﬁdlomgn@smstiwntspmd orluge actinteat¢dio previde s¢pressn@Gve
Then at step soci ates si gned .
exariiles of\Bpud et Bud Prbefmdi of TR B sRID  ERRat e seniarine
valuésee Mpbrfibifireed dbfige S ilIASPAO SidhChsh&dpd akd erlbodiments and are
subscriber 112. In an_enbodi nent of the present
not intepéast togrcludeothpn empedimenisar tadigutihgiscens offthe inwention. In this

B B U S o Hens

in anfyheaytoezelide bthee niiluedior substitaers Gopthe Gy ethéibARARSs specifically
stores an association of the HPMW IMSI with | M5l s

indiafsdy espondi ng to the assi gned MBI SDNs. In case SI MM
outrhoyNded RRABHA blfe ImieptiidegiE! SNz FA J(fm 1
subscrzlEl ﬁr on dat abase g ores an’ éslasN?)m g.{IS (IJ?H %rhye

indepeavBently 0v| 1t br 23 randened mbt@arnmlméﬁ Pondi g oheembediment, ais 0 or 1.

SDN: FI FP | VS . h ft
In arSFeR PRREHHREHIR o Do 1B o PE GBI TSR £R30 b eyl another
emb&diRSAS, bRET add B idiges MSI SDN- FI | MSI - FI is replaced

with an exi stl ng FPWMNL, | MSI (herel nafter referred to
as WheBIpresent) eachy e@pid?qdﬁnmg be et thBRSBINE, Fl or. 6-pesitaaiof the phenyl
n
ring {ot\Shl%H?tSF S{égcttheg . Egéﬁ E Bsslﬁggpﬁgig%ngt ae?e%éedlf}%ﬁ -bealkyl
-C24alkeﬁi1£4C2Qm§>ﬁly1[r£(D3t6c9cfloilh5ﬂ py£a®ehilo] JOE“ntCHEOH] 1COOH, -C(O) -O-
resgn invention. ,the subscripti

ment .o t he
¢ 4@&%&9@*3&{ R S RRE O RBS A NBPR O AR I idepepently
h s r b
SRR R PLIOR POt Tl st
and R\hls Iuﬁiebaldestly sejesteé froth hlydragem) s, ﬂlﬂwl,ﬁélzmdkknylFﬂ“alkynyl or

s R AT gl BY 85 RelGelGF 135,156 gEREIOm to which they ar

REBREIAH ChdickdtycRMYh hReh |
attacI\Iet r k (%PM\eI) , ygrB an)lllg %t ﬁlgerﬁﬁp))(zdrl{nﬁgtr Rﬁ%hﬂgg%@gmﬁlouf 55 e

adjaqept R gropphare jeingeh tageiiner tol fsin, -Craalkyieng) -Eoralledpams ot o

{ il eh HP
Ok el BT SBRISERER, shke A Ttk elRnd iR o,
-C148litbs@rd. besthyl lth e Agsopyh cssptopd, Iﬂliolr@ rchidstd] A\GR® (0)g., hydroxy,
request from either HPMN 102~ the M/NO of. HPWN 102, c
methpiy, offisg). -6l -GORUE 5P -mbioN (e 81 O et it 266 R

e a
o . TR TR ER e WL CRBASR) on
anEsbinddherefiotenadntiohed pikgk atkenykakytenenalk BG1 b6d cgdoalkyl groups

Y IFI MS] S El'). as, t.he def aul MBI 1 2
in R'yRE 39 R and R shhshids P 138 S Glp sl 50 cxiplgeR or R
this default MSISDN to a difsferent MSI SDN by sending a

MBI SDN change request nessage to set his default

VSl SDN to either MSI SDN-H or any assi gned NMSI SDN ot her
than MSI SDN-FI /MSISDN-FlI'. So at step 210, SG 104
nodi fies the default MSISDN to either the assigned

I\/SI SDN or VBl SDN- H, vvhen _an I\/SI SDN change request is

o o, P~ AN A N A A N o o
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i nvention, SG 104 receives the subscription activation
request and MsSI SDN change request from subscriber 112

W R@SSHMBS H 120. | n anot her enbodi nent of the PCEHES2908/002321
i nvention, SG 104 receives the subscription activation
and MsI SDN change request from subscriber 112 via

canb Sﬁrﬁ#&ﬁswh &s er ergrrqgt ad %@t‘%%g@wf Bad 3%5%@%%@@ -OR%,
wheRiF€ i6l @ffﬁié%mé@l%hﬁ@ﬂ&ﬂyﬂ%ll HMdegn eﬁé}p(,sfc‘idalﬂ@fl ghdp inR',

needs to explicitly change "his caller 1D e€ach tinme
R%L R hlér:md& Iaaychasrgrrstltmed—lwlmljtcz sﬂlhﬂltu@uatnd@nerrdﬁntly selected from

-CligP e eat o R g R g bR Al ©

-S(OQ@Qthlk?l) 1RORYE,; falid) NHz,H@l‘l‘(fClQ:ﬂ%%ﬁ@ Q\I(GMhﬁcyl)z, where each of

enera not cost e feCtI erator to
thesemihyls elrkenxlsanri @H@myl grr@reps capte sslbﬁistererimlrﬂoh to5 fluoro substituents.

B r S n
gs}ésfsrt })t%r&o eac t| on’ r!@ggg? ib?\? § HéOH and
-CHfmap sR¥wad Ribire mderpehcwﬂmgerecﬁeb@an hydfbgat, L@&aﬂk&lﬁ@’z}]@@lkenyl
n SM5 nessa an USSD nessage, a custoner care

-Ca. eeﬁfwgyl acwye%lgxez@@rowbrpmhwwb of-3-¢hgigogcycle, and
(CHzﬂtzqi:;aCkB‘qg SC]@Ct Iq -d/-\é,‘? %‘W\](k 69%&589&1 6 1oﬁ9p

I nteractive OI ce esponse

-C,. 9bxtptqaqr11 anlo@heinderoofcl/BIrSHNd ahnigaent, RO @rmﬁaraé‘r In one

2t d fault MS t t
embiehi e and % ® abCiady néeriysﬁ%m?ﬁwg&r? kg, Taepahes
embd@hneNR3? MRSDNEFXdé%n Iy ggﬁ%? L@Pg%ﬁ( LRy fn@fh 1 and

subscri ber 112. For exa scrib 12 can ch ang

ethyly Inpiyaiganadieg embmrmﬁﬂér ané RS’ ararbwﬁnhmmnn uitasnativeln R™
R BT BTl 8 R A e 8 greﬁ%%?ﬁ?%rﬁ%sgeérwxee

optidnally E&t&hﬁr@ﬁ&dﬂﬁﬁiﬁ&f hdtérokto\bclcksdl fdna nitré Adyx VRS or sulfur.
VMBI SDN- FI ' defined at HLR-FI 130. Finally, at step

Reproseptatigeshetgrocyglic ripgsminslide; butiacq med dimifse to mmel%mle

pipefATIR PReLeMA S bt I I 1 SRR REIER

thiomerpholar-4MEl SDN- H, or both. I n other words, subscrrber

112' .s and MI acti vjt acilitate nFPM\II
L oBactethe PREerinianed Hd. aligny AP RN n R and
R**3siag 6& kixatitkd2withl1el 52ﬁ&br9 %ﬁﬁﬁd k}%ﬁl eRaMnpieeR’ bn be CFy In

optional, i.e., it is performed é entecl\/BS
addltmnaﬁqél arply apeloalkyl, het@mavrédmdthe@@cyo greremmeRr h wAagbe

R o S P BB B S LB YIS s,

-C,4AIRMW, &ﬁﬁo wﬁlmgdoctihlltﬁe-s\ﬁl SDN’I FJS(ONBL 15 S(@war 4alky1)
MBI SDN- H, when the default MSIS remai ns unchang

-NHjz, NH((&1-gtindrand/ Wsmlkxﬂbzs Whete caRbpR SR BHRIREAY o1 almyl

st SR | A RRERLL 00,

abThae vduarfice laﬁdl % oeBypartiallady BMSotiZ; ang evanh ynore particularly 0

et t her _enbo nt of th resent
or 1. TR sRRETTIRATE AR 5 b B S00RHEIERS CAcToh % Ban gdepresents O.
C alheh §P§ex‘1tned%ﬁw is 1 pesdenfly %E‘Déct@& lf'l%[)rd)@lf U‘%l I:)'\‘ﬂb"hen more
MBI SPN (i.e., any ot her assi gned SDN) SDN-
than gpeeR @!éﬁfsament IVBrsen, i-s., seet 2 as3,tthe srphstltueets qa@lbm oanhSEarme or on

Pt RS PSR B MAL B0 BBl s o

and fhxpd aThe sikgbgroup in RHRIY bb&ﬁbaumeﬂ bt HATBOEAE For

subsqu be or cancel or nmpdify the SI MM service from
example; Rogan bedfluosormethybardriflyoromatid: di agr am of t he

SI Mvser vi ce subscription acfg.vation at an XPMN usi ng
SMS, in accordance with an enbodi nent of the present
i nvention. The XPMN corresponds to any visited network
i ncluding FPVMNI 108. At step 302, SG 104 sends a
wel come SMS to subscriber 112 via a VMSC X 303
associated with the XPM\I |n order to pronote SI MM

N A AN "
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has passively detected this registration at VLR Fl 136
(and VMSC-FI 138), the wel cone nessage nay contain the
wo odoBavd4ng text: "Dear HPMN 102 custoner, you BEEUS2008/002321
currently registered with FPMNI 108 in country "Y' (or

zone 'Z' in country "Y'). SM5'SIMM to 5678 and get

| ogcal numhers. for FPMN, 108 or a of her. . FP i;n same

or THF PRUF B s o gP b iePievon FRPrE] SIS HPd, JA 588 7
embdithefid is Plaldkhd uBbIndli hSsehE i ¢i, When i g;&eﬁ/rﬁ:ld by "d"isa

pl easant stay in FPVMNI 108 'Y (or FPMNI 108 'Z').' o
pyrralidinering eln aneembpdimentnthe stemeocsntss atrthe Sinesitigatof (e pyarplidine

. e [

v (058 b YRR P PR Ty RS EBup v e (9

steredCHiEBgibirpt Inoahofiedr ieitdbdidment aHiseSdredt@ /@S higthe 1R) stédedchemistry. In
country/ zgone_or an FPMN (like FPMNI, 108 in_ this -

one gRbRsUmsRR [ 15} aryg the doublr hoad 43 present g omhencthe vagidgfinedby "d" is

: ks ding to which subscriber 112 has an FPWN
atet%@?%ﬁﬁﬁé&ﬁ?ﬁggbscri ption activation/ MSI SDN
c hRn ipeselvetedfimm @ njatiddy -(iesCagtiengl, eCHelCayelitynyd, @ 104
el ther via SVMSC-H 120 gk Vi SD-H _126. Thereafte
O e_ﬁ%s%melaﬁagmfs’ Bheerbesste Ray's sglfgred from O,
-O-Ci.%lﬁ?l[ hid LIORRET ihatd 10T ah& BSest ihdpaidehtly s¥lctiedMott H and

along with the |ndication of Subscriber 112's
-Cieelkyl. cla aofe eRfioRirseninRT is/-Cosedk ¥lsuclaeniTHne -OeCEl;Mnd in a

) i ce...SG .t ' | SDNs.. di t
partigfat bifodimFeRy is bR Edh B e AR rameR it SR kA ohd atlomyl
groupSindNaayvbt bubisticutddSivERNHb)S flwdrs diones. | Filexdrhgle( R ari e -CF;.

ei ther roam ng or expected to roamin FPWN. 108), and

d
Eachsefithe aferoraeniieged allsirh, allienily anch plkyma arowpsdp & mashdlsgbe
. ' t of th
sl 500 15 39550 HBfond Iy AR T 7 e

suQdas FChaikylén2-Q'rCoratiafertea. Qhisaelected rom oOH,-¢ 8CH~=CH-, -C=C-,

i d | S i at h i .,
-, B oo 3G B A RIS, o S BORS e
NRY2YSTYG)NRR o05) IR VBRI ) R 28-S ponas . Ly.s.-
NRaigl(géfed t'o su-g?g?i b(e:r(mlml\gi)Q tari ff, S)e?}? )? SG i%JZL 35,
and-CtRW- B RIY- aRd eisdaydtogeBloBEN datiryl s ibems particularientxdiment, RY is

VLR- X 307 iated with t PMN, tepn 308,
hydrggfh & 300 3 BrrREntbr hisesd T S ERERnaCo R 2
-C3.s9DSAKYIDGH thBptah e @ln 1286RER fodm\ER;afkyAeie o AT, 3#lkenylene. In

enbodi nent of theQ resent invention, in ansesubscrl ber
one parpcylarembadimente 1958 bath hyseogenam nis Heualskor benzyl. In

one G IRBA RIS S ARUSIR WO M onb Ha Qe Bou i, R s
benzglbLIgwl:a_b gh?c??hl'emoiﬂﬂmﬁ seéolectMSeri?\ﬁGg{z'-, -ED[-S-,_ -St((_)z)-, -C(0)-,
OCiHa ErGREr 1558 ok ohHE L IR S El L RR %5 PR PLOR-
and-&@w.kof)l.l\&\l} ddokifkg PartiRn Rk bh®oliindteQst 88atPRen B -s-, -C(0)-,

message to VLR-X 307. Finally, at step 310, VLR-X 307
and QE(@ns an | SD- ACK nessage to SG 104. In case Sl MW

subscr.iber 112 .select | S fromthe group of
oo DR T eRtashEE C i GV i T-afi§ ok St P @ carbon
atomSMuGralle 120, 3, Wb h chibh BRI, Ghans phftichRir ofabd8iment, this linker is

accordance wth an enbodi nent of the present.
-Ca-splkylene Branother partisylar embpdingnt.t-Chgalkplenese prckingept pmtiagny

emb A RN IR bl BEf R retlyins; IREER 6

substitnbEd| veitiat br 2istibstisuenks indepdndenttly dlectad fré1BMS) , ulkiyl, eORleand
is.regi stered wth _ FPWMWN 0 Si he indic d FPWMN
fluorgndn al?ﬁm{gc‘tlhreergla&s’é@@mpfh%ﬁﬁ@&% ’zéﬁF)é'naWQ‘Hl‘?é - SIGUR A

subscriber 112 has the abiliiy to change his default
MSI SDN anytinme, he may send the MSI SDN change request
to SMSC-H 120 via VMSC- X 303. SMSC-H 120 then rel ays
the received request to SG 104. This MsSI SDN change is
herei nafter interchangeably referred to as Calling
Line Identification (CLI) change, in accordance wth

o a1 T o - o
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any assigned MsSI SDN or MSI SDN-H) at VLR-X 307 is

different fromthe |ast set default MSI SDN, then SG
wdaosilemees t he standal one | SD nessage to VLR MXCB0320081002321

order to set the new default MsSISDN for subscri ber

112. In case subscriber 112 sends the MSI SDN change

.equest ., f he first i} fault MsSI SDN (whi ch
Subs{@%\‘%f’%ﬂ@ﬁf forﬁg?lgg%ﬂél‘;z%((éﬁg d to either any

ot B¢ liakd ORRtiNBIEENtHe phenyl ritid) eC,. falldlen¥BInTiNGE 4 bond (0

VBl SDN-FI ') or IP\%I DI\I-Hpat.)éG 1é€)4,01i n accordance wth

carbemhatemishel vavist! esrbarmatom: dB ene partigelar pohodiment tigslinger is a bond.

S . f A i a18. . .
EacR RIE2 ol i Lty epb ARt 1 sub QIR i or 2 subsituens
independtnt] esdlectédomit-andalkyheOHMAAdfhsgage to VLR- X 307.

ernatively, subscrjber 112 sends, the subscrjption

Al . .
aci‘] %P&F'ifJ’GﬁW@&%éﬂts’GPOﬁﬂkém‘@r%@%leéﬁ%& pngpf the following:

- bserrptd C acl¢ iq Uegth R Mgy X- Loag.
(CHEHDSECHBL, ATHAGALCHg), AU SEb SerpAcR R QR ORE,
-(CHoheO (@ 2j E€H, )3 €0 eCH 13 (OSBEEH, - (2 5-(CHa): ML HY - 1-{6H,)3-S-,

(CHhRR e S A ROk CHBEAE TE ke Pocent

-CHJ-Q -, - Y opos-hicH NR®IOEH,,SG 104 sends
th(e@)?zan al on%??SD mscggga e ert@g@t he def zzault MSI SDN alag)

-(CHopt NBhaC(ONNRr i g ofeH261=¥-OF e (EH2 SRS X 280 7(CHui-€fFN-O-R

Qs Widd | CK ta 104 . | n_enbodi ment of
Wher{eﬁép’gl?esaélmﬁi ﬁl\rl‘gﬁ’@%?n’gﬁ% gr fsb'gr““%tlkgl %%Vn%ﬂbscri be to
HPIhE $4lde for® iVB] B£7,\8, a@r 8V @i oheé@bedifint, ledy 6] Bot 2.
FPMNI 108 (e.g., from HPMN 102 or any other VPMN) or
mayV s psesent, 8achoR S independantly sglsrted fiom haloyiGgisalkily

t Pevi R h ;
o198 il PR PRERA U, SOOI g
-S-CLgdkyd oiNIE-C( O) €hvisnlitst, -NEG satky)b and uNS©)Obdn ohi Pattivatar

embafiinefi R et B35 el sCridbionbeoene S Hip Lol ™
-0-GrL &Ry, @cmkﬂ?-wﬁw@ﬂmglf -NeeHg, 386N (PO In one

passi vel6y det'ecti ng out bou roanmer  112's regi stration
embadimgnt; Re i9drNvsuadi asdluene chiarp agd howes. elnlparticylar embodiment ¢ is

earganc i.th.an_enbodi t _of th res
tand'RE B AR Sr Pbch; Pl reloChn e N5 BUERTA Ry s e oo,
or bt NN gddids afadhiére] oted RYgrodp i9 fldrb Gné HRASthR TEEHRN @lro. In
to redirect S MM outbound roamer 112's traffic to the
anotheppmbedineant. R ispinwalkidsych # Cdke Inone eabpagnarbRi| is -Qbs In one

jveby. det | 0 . 6 '
embREEHY ROYs SHERYERcION; BLORAARRERT R S dallo, Inone
embarfimeite RP s/« alplen b€ OONNutls as-COOHe tThtone eRidivfentAMNs

COG Al E s PRI Hindb sroerbedimmhot s -rcigel such as
-0-CoUt PRUASchBSdBIend R if L, ZalRuEh &Q-?é ?%2 &h BhEEmPbdithent, RS is

the VPWMN. Thereafter, at step 404, using its
-NH1{G{O-¢H aelspll suchfas iNHsCERrCHy. frepdianother swbetiment, BS-inCK

NCTERIEShr 35 dP PRaERo ittt Bego )07 et gfup in
R® may b¥/bibsGndOBwithHeto s fl@sro ARHSATRS ek AipLSIRC GBS BAUES, GUOITF:.

as, but not |inmted to, System Failure (SF), Roanin
NoX 1Ajangiion qf prpkprmasentieally asceptabla ackin A irdema nagiion of a

phanRah Al heChif ik acia B el B R T o o
pharmgeesticdlly dcoemablataeid. tExahfples aftphemargutieatlyarccqratile inorganic

.. redirect Sl .Qut bound roanger .112's traffic.tq the .

acidS BANER G YRRk NSRBI Ao, BoREC b hyfaic
four tinmes). In one enbodi ment of the present
i nvention, HPMN 102 operator allows SI MM outbound
roanmer 112 to register with the VPMN in case either
t he XPWN does not have roam ng coverage for SIMM
out bound roamer 112, or SI MM out bound roaner 112
sel ects VPWN manual |l y. I n anot herenbodi nent of the

e o - 1 ISR MR 1 A /NS T . o, ~1 R B A
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out bound roamer 112 to GPRS register with the VPMN by

rejecting GPRS LUP attenpts of outbound roaner i 12 at
wo besN@Ds t hat resides in the XPW country. S@dD%s1wes/002321

reject these GPRS LUP attenpts until SI MM out bound

roamer 112 registers successfully with the VPMN. In

anot her . e ient .of,the present.invention, ,when .
(ryaf o PR PE BysRiolE o mRAi LIRS, sBsniRE” sytfomic and
sulfilriz@cdsMMd Hldrb¥d & OF x &vpleaofptrarmhsdidiaiitly s@egptabledrgtic acids
. . messages with HLR-H 116, at steps 406 to 412. In an | .
includgyvae af Lkystratien andangs limitatioaalipbatic bydrawylwgids dage citric,

. St i .t h i < | .
glucdrhE, dIFEIR, GEe, Mcrcbibli®, NG S Wbl RN afiphatic Hlonocarpoxylic
acids @agreacetid, dutyeiy, firetis, padpibnichaad XPARdrosdeng abidsSEMnaticlcarboxylic

..an enbodi ment of the present inyention, nonitoripng. .
acid 6 it RENEDG, we?leeq@né%e*éﬂ}g@y&w%gﬁeg&l%lgthlmggfﬂ%@éenylacetw
. e _ . v
SRR hsod Bl d6u) s piragtadirery.
o-hydeixgbenzom, peydiqxyberizoia i detdroxymaphtbalene sagwxflioand 3-

HLR- 16 tq cancel. out,bound r.oaper, 112 s regi stration
hydr b AR AR i A ek 2ocarbies e b ol B3 B dRbett
maleid) @x e Adl ducdiblcINsquapdhiofhndeNc! mudigekicRiriE, | drétid, Pamoic,

t he standal one | SD message to VLR-X 307, when out bound
pantetherrersulfopiciasidg|(e-gaynzanpsd fonise damphosuipnici adisydics) Mv

ice.. H. I . 4] - . re n idh
cthrf S sl e RhoShBRiE R R RERARRC 3
disulforli¢, umphithhete-2[6-digslietdc bhdpsolubndsulEonic 441da)) dimrdB)ic a&i@, and the
104 sends .a rem nder nmessage to outbound. roaner 112

like.\Jn.ongrombosiment, the gharmpgeetinady apseptableacid is selfsted, frem acetic,
benz it b8 SROE b il TR BRALRAGE, AbhAIRL Ml
hydroelromiis, hydmpichtogrceblydub flinoridy dydfeliddic,i shydbbx ytenzsiobscr i bed

MN 102'.s .S MM i t hen th i pt |
p-hy oty (3 aRaybnatre 7 s ity i ar RO e bflne 3-
carb&:3icOMBtiQ e, IaldhE mhéthaRe B f6ili & Rtrit L fhadPHortcl Bropfeist, sakcinic,

the call flow of outbound roamer 112's registration
sulfugjct tarterie tBnpropeeticuand ipberyadeticlagids. {hanothsrsndiodigent the
- nj tion Wt I ALand 4B..ln s
pharBRRGchil BRBhATE e R)s Plde i O BRGrhrOE, and
trifluopuhaéttd) acids. HhRBnklembodinddiit Sthe afidhtis sdl¢ct@Dirointacadatey
affecting the SI MW service of outbound roanmer 112, (and

benzepesiionpte denreats bymidenityraga shlogidss p-phiptahenagats, gitfaie

diphefhtbic Tore BPRGR o ERRSrdyErh yPolionife,

1-hydwggnaphthaiane\A-RukoBAatef 3-bpultdik Radphiabene2icarboxytate cwdideelactate,

oam. n rofile of those outbound roamers of HPIMN 102
malale BTHIG e oSl fonaten AEHS PHOTRIB K PR eyt ethate Suliate,
tartraté/BH BhTbadeRite, ¥ RaritiitpBESy18de4t8d1H Vet aRShEr &RBEEMENt, the anion is

record at VLR-X 307 match the HLR nunber) received in
selectaselrESFOMidesiodisle. anditrifluoroacdiatand roamer 112 is al so

currentl v reqgjstesed MLE X . 307 .. .the, S : o
et TterbdB TR’ BPGIOR nS ¥ RAnd e} i it igvendon s
also dieevtel toldhdteride anutiira Wb shpoaadetiavingfosmpladfat | € i s
al so renoved from VLRX 307. In another case, VLR-X 307
recei ves a roam ng nunber request (like Provide
Roam ng Number (PRN)) from HLR-H 116 for an MI call on
the I M5l -H but VLR-X 307 has no record for outbound
roanmer 112's IMSI-H So in both cases, VLR X 307
restores outbound roaner 112's profile by exchangi ng
vari ous MAP nessages, such as a RestoreData (1 MSI-H,
VLR- X/ VMBC- X), an | SD (MSI SDN-H), an | SD-ACK, and a
RestoreData- ACK with HLR-H 116. Monitoring nodul e 106
detects exchange of these MAP nessages, and in case
out bound roamer 112 is subscribed to HPWN 102's SI MM
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service, steps 414 to 418 are perforned where SG 104
sends standal one | SD nessage to VLR- X 307, and then SG
wd ebsom4ponal | y sends the rem nder nessage to peit/Ds20081002321

roamer 112 via VMSC- X 303. SG 104 and nonitoring

nodul e 106 control MrI calls/SMS on the assigned MSI SDN
of SI MM subscriber 112 for, hgtter quality of service,
nmonitoring and billingy coor dapge Wi th vari ous

enbodi ments of , t _nyent @ @kt hough di rect
MI cal | / SM5 r(Bud s| allso Passibles/(1.8., wthout

i nvol vi ng SG 104 horever-—evEn in such cases, a
routing query (Ilike nd SRI -SM on the speci al
range MsSI SDN- Fl , O(Rz 0am ng nunber request nessage
(like PRN) is receiv&d at SG 104. This is(IBecause SG

or a dmBfRigRTy ddEo Ukl Al WBored T e o B PR X e

as defRd et fohBuladmih BERheraimBddimedpPRE isf-OrOYNHE, R°ak LCH&ld, b and ¢
and SMS fl ows consi der that outbound roaner 112 is

are Oandebigyl - Shiwscthe Bagntion j9AlAQ dicspted taqupiesary, paaonmnscompounds
. a flow diagramfor facilitating MI call on

hawg%%g%bgund roamer 112's special range MSI SDN-Fl ,
when SI MM out bound r Bgnn 2_112%3 passively detected to

be registered with a in accopdance,with a first
inyenti Rde PMN i s
rehefred to as the XPMN.

enbodi ment ofrthE P

herei nafter intée

Thi s enbodi ment cons S routing of the call from

FPWNI 108 to the P d & HPMN 102. I n an enbodi nent of

the present inventi®Rdg, HPMN 102 operat or @gplies this

case when SI MM subscriber 112 is detecte& to be either
or a plizsmateutically &RkplableGalt tieredfewbpe® %k, Qand X Wi BRNfREd for

0 sent. . from sonme PM.cqonfli sat SG 104. In a .
formbfagdF ABPHCEATGE R Korn - CUNGHES Bre b & Jrindy Hedand dis 2.
Thusl 8 i#eRGhSs 4166 diedtEE Y qlaRGAdry AbhrRéniahN¥niisRaas hdi@ig formula

112. Moreover, HPMN 102 operator can get billing
I'e: records of SIMM subscriber 112 for reconciliation

purpose. Additionally, HPYN 1 operator nmay al so

moni tor the M cal |, ofR l’Jip@gslegal

I nterception and gquary ass anceo . In an

enbodi ment o It edent\in engton_t#e quality

assurance is tolensupZ Qaller ID delivery to outbound
roamer 1122 since HP2 ensures guarantee of the

delivery of call er(Rlz 0 SI MM subscri ber 112 which
FPMNI 108 does not " gliar ant ee when SI MM sulfEc)ri ber 112

i,s registered with the PWN.. Wien Ba(L3o.o5 calli .
or a yrp 5o BBl R h5on e8P B ey Fhnd X are
as deFmbg €drifbrhuld 12 (hereinafter interchangeably referred

to _as subscriber A) on his special range MSI SDN-Fl, at

st Ehe muontguEsalsp dirgoted de anatemary aampniteheqrapounds haging formula
rd: such as 1 SDN User Part (1SUP) | AM (B, MSISDN-Fl) from

" B. Then, at step 504, GVSC-FlI 132 sends a routing
request message, sucA aw Send Routing Information

(SRI') query on the spe€ci al rayf%(e DN-Fl to SG 104,
since SG 104 &' i LR f (RN subscri ber
Q3 Nté€ SG 104 is present

112' s special r3
in HPMN 102 (or the of HPMN 102), any node in
FPWMNI 108 (Ii ke GV 132) can route signaling
nessages (e.g., SRR SR -SM etc.) on the(I.apeci al
range MSI SDN-FI to SG 104 either via a | eased |line

or a plemmecsutioally acceptabl8GaIP thereri) whettwe emd FRMNIndd@demttly O or 1; each
HPWN 102 for the Signal Connection Control part (SCCP)
signaling on Sl SDN-FI, or .using a standard @ obal
Title (GI) based routing. In case of GI based routing,
STP-FlI 128 mapsthe SCCP Call ed Party Address (CdPA)
MBI SDN-FI to SG 104's GT in order to route signaling
nmessages on MSISDN-FI to SG 104, in accordance with an
enbodi nent of the present invention. SG 104 then can

o " R AT A~SIF<AR 1 r—i T AR AA PN .
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SRI/ SRl - SM nessages. SG 104 then facilitates the Mr

call by replacing special range MSI SDN-FI w th
woBloSDd4b and then sendi ng MSI SDN-H t o HLR- H BABUS108/002321

at step 506, SG 104 sends the SRI nessage (or query)

on the M5 SDNH to HLR-H 116. And at step 508, HLR-H

ot R AR e B E D REE R e e (bt s

(Cle?s2 SCHY)E S, e(CHY)QCH=+OH), @ESHQS-CﬁFd-(MIEB G’JUBIzXPM‘Hz)é“O
510, VLR-X 307 returns a roam nlgI nunber, such as

-CHivﬁﬁﬁpéI)ééP&rOon(@da)mQrgfhurrb@Hz)e1$5R(\§ DarSE0Ps diHls-SO2-,

(PRI LR 00l - BRI RGO RN ccO0-

_CHFE6ONR % CHR HER;)HNIRLQ? cammn@% mﬂﬁcﬁgl (514(0}35@ $O%, and
i.es t RN t ew. ream nunber

(CHhBen b5 e &R ke B gisdaraseny anid R Cragli or

benzAVRGs bl 1 482 ek RAR BRI sé?éct&f'ﬁ?rﬂ HaRE r@l dalkyl

FAvention, SG 104 stores a pping o .
-Comkymne—@ﬂmuem(oaﬁ) -G helkpyt, e@e@hdkﬂeﬁtﬁlmlkyﬂ he I\/ISRN

I th rrb
NGEatst -G eRTROR ridaP TRk TRE My eElss B be apralDy
substithitdiess- deSiried f&ci"ollgﬁlarlaﬁn@ﬁf drieSfartitkir fenffddivRER the alkyl in R%is
MSRN : the call cont rol si gnal ing, such as | SUP | AM

optiqnally melrtituted withdc@uare dtames, 8@l 00e-GHperawse Qs optipnaliy
subs h‘ {:h@ (Rht wi Il be apparent to a person skilled in
e ar at various signaling options such as, but
noln ariofhdr@thbodimeii, th&SUWR ehtiopishiifdstedne qaﬁtelhabkpmmﬁmhn
can be used from GVWSC-FI 132 to SG 104. These
compouids hayige ek E¢anged over a | eased |ine connection
fromFPVMN 108 to HPHN 192, in accordance with an
enbodi ment of the preS¥ 3 nvent i Finally, at step
518, SG 104 r}RSi 3 ha kx;@ame and t hen
i ssues a cal IV ¢ [ ng, as | AM (B, MSRN)
to a VMSC X 303 assog et-wWi th t he XPMN.
Alternatively, in ang enbodi nent of the present
i nvention, the MI cal ™ on the speci al ran@e) VBl SDN- F
s opti mal r out FP. 108. to ri
or PR Gl s S N Py P S T i
hydrb 60 QO sE1Getb o) -tEMY, 1%}12?%&@2 (Cﬁzﬁl@_@ &(CH,):-O-,
icabl e even in ment, where 104
(Cﬂzgcﬁ*-f r(@ﬁzBRﬂG@s@@ée(@Hz)@m@e@ i, ahéee%@m\mﬂppqr@enﬂy
I [e
selecHd ARIRRY LA CNE' RS IS WARREN R oot ey be
optidnally bﬂasﬁﬂitékﬂ{s dezeisagiefot fdrmdﬂ.Rnlrloﬂé.ﬁarubﬂwedﬁbodltmﬁﬂ the
recei.ving this SRl -ACK nessage, SG 104 does not nodify
commlfﬁoq\@ﬂﬂnal%ﬂ’t‘l’sﬂ@@e rel ays the received SRI-ACK
&ﬁﬁ&?%bh? ng}@(;hg nvl:l?i on Ed& (ﬂ%k&eﬁ éo %n y é!rﬁlﬁlomum
es a ca ect W t

est a

compivBds Ka\ﬁﬂgfoﬂnuleah'aelﬁb,oﬂc,rmdfd of the present i nventi on,

)M\I 102 operator applies thl8§4? case when rmni tori ng

g | e 1F66 det &€t s_SLIMM subsct fher 182 t presen

ei m NANP 0@ (R sone otk n>K| cke)at
SG\le4, yiet SarotHer enbodi megt re

I nvent RYM subscriber 112 whi oaghng in the
PMN on subscri ber

% 51 SDN-FI ', and the MT
112" VeI SDNFI ' s rout edI'fa) om F(B | 108 to subscri bef"b)
112's currently registered PWN via SG 104 in HPWN 102.
In this case, GWSC-FlI 132 sends signaling nessages,
such as SRI (MSISDN-FlI') to HLR-FI 130 (i.e., instead
of SG 104) that has profile information (like

VMBI SDN-FI ') of SI MM subscrihger 112. Thereafter, SG 104
receives a roam ng nunber request nessage on the
IMSI-FI', such as PRN (IMSI-FI') nessage (i.e.,
instead of SRI (MSI SDN-FI') nessage) from HLR-FlI 130.
SG 104 then nodifies the IMSI-FI' to
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MBI SDN- H by determ ni ng associ ati on of the MSI SDN- F
VIMSI-F 1' with the MSISDN-H from the subscription

walatoaheseg and sends MSISDN-H in the SR nmessaper/us2008/002321
HLR-H 116. Thereafter, steps 508 to 512 are applicable
even in this case of existing MsISDN-Fl', where the

I(\@ N is recei ved at SG 104 ”(,9 HLR-H 116. Hovvever
I'n ] < y such

( @ 86 % bREBVEC- F @ ....... ) th (R)
514 RN- ACK ( MBR a 1P

130. , HLR-FI 130 sends I\/ISRN )

rress(ag GVBG-FI 132. The rest(R e ca fl ow
wher'e *SG 104 nodifi es t heltcgcei ved® | AM (B, I\/SRN) to (I"d)

M ( h d fied | AM
or a bfiasus Y heceBRIE Bert etxégsrgrwg&%ﬁsm@%cegrcaﬂy
accepfaBRachil Bnand &%ﬂf&ula'r Bnﬁadﬂi@l@ dhéBiVen@én {sliBrebic@ $6 Bémpounds of

I nvention, HPMN 102 operator appl ies this case when
formml:?rﬁ f.ori ng nodul e 106 detects SI MM subscriber 112 to

oo 2TRaREDbr od ARTYBE ot act Wpstilspibe S U

ProvHRM‘dl ApplicihdN@r60¢%03,1d 6} filkid|dni Fepruaee a8 02000t Thisddoup includes
subscriher 112 for reconcil i ation pur pose.

comp@unds RE{qrpaa ™ j n anot her enbodi ment of the present
i nvention, SIMMJ subscriberys112 uses MsI SDN-FI ' |, and

HPMN 102 operat or gsout es phe Ml cal | ) VBl SDN- F
directly fromG ${3 owmcy@?vvi‘ihout

i nvol ving $G 0% UE \oa(é/) \S@;ﬁ,@ es not nodify

MSRN t o MBRM ¢ 3RS ves “GRI - ACK message from

HLR-H 116. In™s @. ment of the present invention,

HPMN 102 operator, &spglies this alternate case when

moni t ori ng nodul®){06 detects SI MM subscri ber(1'1)12 to

be present either in FPVMNI 108 or at some PMN
in Saaaﬁfzwgmr@awaﬁorrse’vm@mm Thangdeb' precpflensadenthod phehingeger of from 1

o SSEPRESHRC DO AESIAIE U5, SRR L s,

-Cs. Gsydieaﬁkylbeyanﬂaélﬁlo,s()}é‘?I-S}E’er-s(lb)a t FSQO)R NN -BRP'RF pwhere each R™
ot her, enpodi nt. of the i nvention M\IlO

is m%;?&?%&“&‘k’ sglepiod drom BYdspRA o tﬁibﬂorqze yl a§z4€|#wyllm

-C3.ETADIIk 108ach R ARER A & maeﬁé%a&ﬁly\@le%@& frbm HydfdgM -1 Q8iky,

to receive calls, and term nat es calls on"the assi gned
-Cumbw\r@znalrkamd Bl-Ohksayetos tyticbr RS hamest R teigethesr p'ntbsmrmtnogen atom

PMN ot h F 108. . Th
to wiyB el Behed R & CaistePeiclia b R AURE B S 3t Q1o
adj acMEt Rl ghsup@ ard fdthedIs ARG do M@J _calkgTenk Pwuaﬂcslﬁné@-tdie

epresents a fl ow Ja’B%r amfor termnating

-0- QW'dllS&llene & IS{ ' ivednstasiiion -COARMER RS €O arlkyhngd, “oH,

-CH Z@Jt[ ect eg@gﬁ%g&pgﬁ @? g#{iego Wﬂﬁ]&? %g%gﬁ}hil%?eger (ZIJH\{IWOgen’

-C1-cBIRWIN-CA Ekeniyh Gﬁl&ﬂk)dﬂhGés Wyblba&ﬁf«‘@@f@r}ﬂmcihﬁemar}df

-Cs. 65%%0%{/ el @ﬁg be‘r&tm?}gﬂs %r?egfegégw BHP ﬁg@ alkyl,

- Fl 3a,
ST U0l BRI DA (M e

with ¢hesritrogen atbws te pdt¢tathey areg@tamtcstomml%t Ci.cheBB Q0L omtonally

st.ep 606 4 respond t he recel ved SR
cont iR ofe sl hetrh @R RBERolef ot aloeRo gt ap A g i or an
integ®t dMrsmlIsters; Bedh R 2 indepratentBofledre o dC Ml PN od 88and =
Additionally, SG 104 .can initiate a m sse call alert

depiqss a epfigral deubre bond; Rcis sleetedifiony 1@t FCH: rfesslkgayl,
contains B s nunber. In an enbodi nent of the present
i nvention, SG 104 sends a miesed call alert nessage as
anSM5 to subscriber A s handset, in order to inform
the mssed call fromB. In another enbodi nent of the
present invention, in case B's handset is a nobile
phone, SG 104 sends the mi ssed call alert nessage to
B's handset, |n order to |nformthe m ssed caII to

'Y o, oy Y T LT o a1 e
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cont ai ni ng subscriber A's MSISDN-H to B's handset.
This helps B to call back subscriber A on his

wO/B0sD4RE | n yet another, alternative, enbodi PENUSINS/002321
the present invention, SIMM subscriber 112 is not
reglstered at FPMNl 108, and B's number is not known

CH LSRR LHEEOR b R el 0 - PEL 2Picurblg and

-NR NEBF Sily- HoP) andere’S ageindie I\E@}denﬁy Sledd@romi I And-GRAN 8/@|Q is

For war d- To Number C |ns ead ol step

selegted fAmefabbdi-RentsS- (@he-&QzésSﬁh Nlﬁven (@z -0C(0)-,

&G év Qhe C N&&S
O R O R T R RO R ﬁ\ﬁtgﬁe ?’g RS SECH(Om),
and-CEANO R} FhererR NBIHSONSEh 00fCSaly B and BE aﬂelﬁde;ﬁﬁdenﬂy

seleGifb STBRKOST 11y beBhtCryrvEhelgh or R ahARS o fken together
to fo%ﬂeg %}lk)ﬁglw.soﬂ &, SARER e ﬁﬁchRQs HOFEr thw é}rbeﬁ%lap"’}§ 9 Or an

hei"rout'es fhe ongoi ng
integer o€ frpmel tohgreach R@ G4 independenthy teicm@hfrkr)i htadD SGnJahldyl -OH

Cr-BRE B o ICOBY, -EL0I oA oot TG el

NH@G(BL@laJalléyl Gal - Ndﬁd\ﬂwmﬂferéxwh allgf®, diRényl hfcﬁlayléﬁ‘é af§M§1 and

t he “ongoi ng M h eltbgr a special announcenent
cyclealkjegroupsingh - édi RAn'nan)d ROY' inoptiingHy substitnsed wathdto 5 fluoro

atonfé WFEL (%%%11 gﬁ( llééﬁlzeclpé é|aCI:1 yf’%r% 1 f:'llss (f'%;%) a}lﬁ gl%is%ltuted with

1to 2%&15@1&1&&% 1ﬁa§ﬁnd§ﬁy1&¥ectﬂd8fy@n ag, mmdyn@mna pha'ﬂﬂﬁ each
called party you are trying to reach is not available

Cycl%lkxlh@.‘/ﬁ@ﬁ@maryltaéldéletqrﬂ%e}f‘oglﬁep inRenpRary’ aadR,  sesonienally

subsﬁlﬂ.‘@%/dswﬁﬂ 130 @%H fROEY 1nd¥$erﬂ8§ﬁl§‘ @Qt@d fp@mr eashkylo Y, salkenyl,

party, ease ca ter

-C2-mldyoyll, oparbo, MIOI-@CNQKY-'IMS-OW&MYH ﬁ(O)GGRNNkSZDZ-SQ@%(@tﬁﬂkYD

S B PR SR el o o

opudxﬁll%ﬁ@sn@lﬁe@emm&%asgﬁu&e sthdelendrits; e eadhnc%ogf&b in -(CHa)o.5- is
mbodi ment of the present i nventi on,

Optmaﬂaggbs@iuac@sﬂtsﬂ dnZosnbsiitvnts iirspendsatly selected $iariGlaalkyl, -OH

DN- Fl n sends back S# to
and fIfH87 pctP S"t““'é“bee“é‘c% yﬁ“hl%ta ie saf Qﬂenfé%eat SG 104. SG 104

camh 4ddetion, Phiticalae cbrhpoﬁﬂcﬁ&ﬂdox@rﬂilh I tHa€hde cﬂ‘ﬁﬁl@fb@thlheluas those set
expl ai ned above in the cagontext of the presen

forth IHG%E¥%PIFﬁb§1@W, anvek as ﬂ@r?é‘éﬁﬁ%@ﬁﬂ"%l‘y atca%ptﬁhl@ st thereof.

i nvention, SI MM subscri es MsI SDN-FI', and

HPWN 102 oper at or terni?@%g§&é¥ﬁgalls on the

I\/BN\BBR\]I—délsénbl\!llgelhe&uhmoundE corhpdsitiensp metmds ahah ptdeessed/df the

t her, t han FPWN I S case, 32 sen
mve’éﬁ“ﬁh the ‘ﬁa Wﬁhgstgﬁ%% a"§l}h‘h f‘ﬁg‘""%‘ﬂ‘@ “’(%%P%?j&lﬁ s gt ?W‘ﬁ_lﬁg‘lﬁl'“ed
Addllr%@al()L a§ us;edI Hepdif afle Qfngwiar s "aSCad04nd NRE" ihewmak VRS
-FI") nessag€ from HLR:FI 130. Thereafter, SG
correﬁgqncbewhlr@l Hemrs urdedsshe cardextiof usmelemﬂar\ﬂm@t@smls@'a@@ tlhe terms
| R- Fl, Wistead o E

"comyy r1s1n%, ﬁ%@gélg%s él Sal’,l‘b rarg 1ntg\{15 g t?] Ibe a%ﬁ%r?ergsaanéégt there

may be a@iiibondllelchdehts Hast thah tliehlﬁsté‘diélbm%htﬁw where SG 104
initiates mssed call alert procedure is sane as that
exphaferad akyl| meansiameryalant satyrried hdranachonggropp ey may be

ik A Syl AT gy S BB iy fom 1

10 cqrhi mmmi imlémma@ﬁ)exhhwle iGnlkybi-Celkyl, B Ili)ﬂalkylom

HLR-Fl 1 Altern % anot of
Repretfaiagveling efamvamaiste. okt L sRaep o me TS ot R he
MSI SDN-FI ', is not reglstered.mnth FPWMNI 108 (i.e.,

registered with the PWN ot her than FPMNI 108), and B's

nunber is not known fromthe received PRN (I MSI-Fl")
message. In this case, SG 104 responds to HLR-FI 130
with S#. HLR-FI 130 then relays S# in the SRI-ACK
message to GNBC—FI 132 The cal | flom1for relea3|ng

A M~ R AT A~SIF<AR 1 r—i s o o " "
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612, except that at steps 610 and 612 the ongoing Ml

call on the special range MSI SDNFl is rel eased.
wao-oroshexpor e, the call flow for the ongoi ng MIPCHUB20081002321

the MSISDN-Fl ', where SG 104 initiates m ssed call

alert procedure |s sanme as that expl ai ned earlier in

con i,on subscri b
isopReh it ¥afae bl R So BRI HPROVHE TS BARPRY TRehL, n-
nonyfFMikcyl @8d fHe 1@y ot her visited network. This case does
not reqw re SG 104 to be involved for handling MI

Whengspegidic pemEpne i carbematems hgintgnded for agparti¢idar term used

S 1 5 OB BB I Sy B

exanﬂ;ﬂel,tths teinin€'-C palkyll'bmearisar alETolp hadlg fromel to 6 mrbmetoms
Escr ber 112 is in FPWN 108) or VMSC- X 303 (i.
wheser{he Sarho g ars iy any pscsniah] RCPREASUBIAG af t er
re n \V/
trﬁ% FGYI{H/L%&H%@ ﬁ%ﬁﬁ H%%‘gf‘ gaé%rgtrég?tyﬁgg"agéo% eg%‘ﬂop tnkx ﬁ:llay be
line% ki btapdhddn Iﬂrﬂessaxtlnervvlrmdeﬁned:,esseh altkglexPitdups typesablyreaatain from

MNL. 108, .al | k t ' t P
1 to ) oo G paiE ST SV RKIeBR s P piene
C,.4atBfere (Y. salk%ﬂel% %nd @Z 6é1§y1%ﬁ@| %Eﬂdséﬂtz&ﬁe%l—ké’féne?@&ps ih€lude, by

this case o does

way ﬁé@xa@mi@ mﬁhﬂm eithanteﬂeZ rimh( qthmneﬁ) pmgageZ -liyl,\prepaxe-1,3-
i, s AR AR0ES A4 BT SR D g ens
term\thdhude 20d carborifilchae Co\alkleié B €). 5a113ﬁene]'blllc€h teBns are intended to
required for HPMN 102 operator that uses assigned
incluggpsimgle bsid- special billing on its SI MM out bound

SR A0 P e ot RS B may

be lindaangksinctive ABVEDHMR bad dtéehspamet g typkealM 1, 208 35 cZBB-carbon

doutlehndiat flesS Sunive d et e Aljemi erauBRIPIg confainfipy 2 t

10 cA1B¥Latdhs aAd IR fd@xgﬁyl@th BWnyl]-Qﬁl (ﬁ%ﬂkgﬁylc R3pE8entative
of caller ID (or MBI SDN' chan i s al

alkeryd ‘gmtwamOéudq, by waxrefexiyoplie @n)df nfmepybgeptopenyl n-but-2-enyl,
n- heJ( VS 1%{1 the :PT( Lt %E ErDr e”all?e%?{ene'f rrn%% o?,hvgfe{lfc’ alk%na/n and

UbS can al SO recelve

nqﬂirb/)almmmagﬂﬁbs aidudenGphslkepgeieal range MSI SDN- FI
while he is roaming in the XPMN. FIG 7 reﬁmesents a

f | 5h¢ trEgpRRXY omediicd mpReyaleny skaupsNishe formyulav Qratkyb yrfgre alkyl

is as rdgﬁﬁﬁh%%lé ogg.{sh%%vgfsag%ﬁp X 5\?@{\5& leng\’gx%ﬂﬁég@%ﬂﬁ cofithin

fromf i 1105110 cearbmnhtmamancbfncldde fmrexanple; ;@éhhalkyl athOsC, 6alky1

t consi der I ng 104
ReprTRG A alkoas SRR PD N QARRIBIS TR ROt 7-5ropoxy,
isopropity, Albut@daked Mtk ¢ e bulky, APABUbkY hed tHRdikecONt ent
control, etc., and al so prOV|de better quality
asThe enodalkenyl” masas taerronswgememnse@wed hydrhear@naroyp which may
cr 2 e FP havin
ve i B SRS e 00 e Aot 3 sson

mpleSlbdiﬁlG r Unédss &‘ﬁlgbww&dé\ﬁ-ﬁd'; El&h&eﬂﬂﬁ@ll ghfdp@ Bgficdlly dohidh 07 2 to 10
the sender's SMS ( wdSMS) s received at

carbap)giemeand gmelydey for ﬁm@k Céwllqulgmg Lotk yoi s Rgpreseniative
alloy 1 GrBR RIud, by Wy exheip R TRy Wprob i PR By, -hex-3-

ynyl iand dredtkan Jhalbényn 'faﬂf)e‘rylleﬁd" teans a denathat aIlRan@rnu;SMBdlekbmplary
Ik 1%0 recei v.es @ncf | fromthe sender B, destined for
alkynylgng srpvpsIpelyds -Gepalkenylsngi ai range MsI SDN-FI, SMBC-H
120 sends a routing request-igressage for SMS on the
speci al range MSI SDN-Fl, such as SRI-SM (M5l SDN- Fl )
toSG 104, at step 702. Thereafter at step 704, SG 104
returns the special range IMSI-FI in an SRl - SM ACK
message to SMSC-H 120. Additionally, at step 704, SG

104 |mtates SI\/SC-H 120 W|th a speC| aI SG 104 s GT as

A A M~ R AN ~N o s s o o
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SMBC-H 120 to i ssue MI-FwdSMS (B, IMSI-FI) to SG 104,

at step 706. HPMN 102 operator configures SG 104 to
worpasfiy34saubscri ber 112's special range MSI SDN-PET/US2008/002321

received in the SRI-SM (i.e. at step 702) to MSI SDN-H

So as to route the MI SM5 to VMSC- X 303 Hence at step

70 104 .a I|e this |,00i c andt
(vareis e Bio Eting brgue" Hfeeis 3 Brarkotitk GRS Sujfabls of
c?riltﬁm urldbsi féd]réﬁ: foﬁ& df &Bar?iRb QRegrtdéitativle aMM&Cﬁ
prevrress{gage tlo SG 1t04 At step %fﬁ Cgr104 aErtlout es t le@tel\(/:ﬁ'mg SIOTPS
includrbus arg mﬂsllmntqddowsdnxomarbonm (), srityk (Tap bemayloxycarbonyl

A e ek A A e Y

butyrchﬂnamylsﬂple(TlBs)ean&uﬂeakknovw edgenent nessage to SMSC-H
I n case SI MM subscri ber 112 uses MSI SDN- FI ' and
t h”e“h%‘me.ar% Breag2 mopo NNt sEemsifshydsoqarag haymng pagle ring
: S 2 b
(1.e.,§%ﬂ OC{)ﬁS%iZ%/% gsgnig}hﬁ%RlﬂéSI}/lﬁ%%églp y onEq'Ite dgﬁlg%{ gﬁ&i #5fgroups
typideBy SbiMafal frorh @ tblllRFartbdGin(g atems anah Htclmkeb fofr eS@nAIRAYCs. 1oary1
sin HLR-FI 13Q i.s.the virt th SDNF| !
RepBieiyk e SR IR 4% 05 AL PAFYEnd B Pes
naph't}MférreFi tRd SMSkeHd 120. SMSC-H 120 then sends
K/S B, IMSI-FI') nessage to SG 104 for delivery
of Thmenm"cmlkml"mm aurmmovmegt eduraied carbReyelicdfydrerarbon

grouf] LilRs it 80 4244, SR FloB i Bl YRS htpin HOF £ro 10

carb&atdid ahd irfchite, &5 dxBpler D). @Y E168lkeh Représentating uyabamgal groups
wth FIG 7. Alternatlvel , as mentioned earlier,

HPIVN
incluglgobyWay af @fam%t%bpmywmveu% Cé’&]Bﬁ%l?tVb gycloheryd and the like.

2205 Ay LSRRI AR (R e g v

is coﬁipth:pr(rhamlmbf cadion l’and hydogepetonsl andav}gdl bﬁicﬁ?@ﬂly kebntains one or
i thout ro SM5 via SG 104, in a rdance
morg batfToRomise P Nl RDCGPOR o BUe HRDRG Pobrpaghed.
saturdfed @ asinaRY, fycliber g}‘c@§eﬂ§pﬁaﬂ¥ 8P hroBThtic Hi?NMSmtations thereof.
oper at or configures S to al low such’ situation
The divalent Inalrgiaxhansgrionp cirbeptsonatly cantaintetetPaims $hepsporated into the

er .B.in thi sec nd e nt not be
hyarEREELatidin O A Vs ARER0 A RTO0 1 FEBuafEOh ol "D, O
COMh¢ themetalod n&benaﬂu@:ro ch16aY, brgnShMRGodber ei naf t er

referred lo as SI\/BC— @) 801 When SMSC- O 801 receives an
SMEh¢ tesm "hefsroasyld sicaps a grgiovalert romata; group hpeingiasepgle ring or

o f) EpgPER Spist AR R AP RN oo RGRED GRRCR )

hetexﬁ@t@msﬁﬁs‘elésﬂdd frppl niesgdm gkygetmbrrmtfuf yUslpsx:mthbr\msm@eﬁned such

heterg QMHPML?}%M@ ﬁan t% H’-ﬁ? %%%%Sfénllﬁ%%n WQ{S‘dg’(d)f@r example,
-C,.ohibtBroanA 1 RepREdHtASve ﬂ\@rbﬂyﬁ%?) gﬁ@@i&&e 3PBwaddr @)?a?noﬁlfe monovalent

subscriber 112 in an nmessage to SG
speciepef emqle,rlmléazozlﬁ, dpasig, oxsalmranetlwﬁlenb,etnaeﬁeu pyearole,
1sox gie 1s'\¢h1a 51eT5 & thZSINBC 8q1 s 1Oe8t01 4§ gen le,
Fole, B2l PL ?’ YT AR e PR HE TG Liagasgdgle:
benzbﬁ@aIMBerﬁhﬁuophBhE BeénzaimitlzdT¥ybalvEin(aBole] MBholilie, oG aiR0HNe,
to VMBSC-X 303, at step 810. Finally, at step 812,
qulnanvis@,mumaklm archthe dikerhegdsvmingy aiasnert it at anygeaidsble

].51@% gly, the HPMN 102 operator can control
cub%#&ékﬁb% }éut bound roaner 112's special range
VETSBERrm Phéerdeyelep veYendrscylic!! meank agroaavdlent saturated or
faci tatln n.SI MM out bound roamer 112's .
unsafyffieq Lomr At ST SERBRINE AR G HE SoHULP rudensd rings and
bel ong to HPVMN 102, in acconglance with a third
enbodi nent of the present invention. This is useful
for some HPWN operators (e.g., China Mbile) that want

to have control on SMs fraud, SMs spam filtering or
ot her SM5 content. In this
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enbodi nent, HPMN 102 operator uses an SMS gateway 901
associ ated with HPMN 102, hereinafter interchangeably

wo edoenords t o as SMS gat eway-H 901 to control MCBYE008002321
t he special range MSISDN-Fl. Steps 902 to 906 are
simlar to steps 702 to 706 vvhere SG 104 sends

contfiBRg.if heir et oo B el vicon ) KRPeTpRI gAY Aelspted from
nitro?él\% é'r?& suffifl URRSs &M@Qﬂb& detthedeards H Wﬁ@wgfoﬁps typically

to SG 104. However in this case o

contgjatfeonny t@amtamng sVBE #onsand dnaleds, Serexamlen -Gbesercycle.

Rem B P8 R B B S o

pyrrcmvﬁiae umldiedslechﬁe ﬁﬁ'ﬁazwﬁﬂﬁ@]\blbbﬁdmé elsmmklaﬂ@ mapﬁa&w, al
. range I M5l - Fl ~using the assqci.ation

and
thiomyggp  BISFaEHNS, A- nynrehga pa¢ Fhedtlieowharétth%a@et of attachment is at
f G 104 submts the MI SMS on
any %U%gﬁ can °§B’t§;ﬁgﬂ gg\t/\?a"? H 901. At step 910, SMB
g aThm@ymHl@@ﬁagrgoﬁpﬂmarﬁN&uﬁcmﬁl samof iah titom thgt canke
. Jnter-worKki check as described above. Thereafter, at
displagedproanthes nciianel, g0 un Ooe oM Adubsiitaion eaeige Aesh és a
nucléBphARARILERuRSH 1dbtiod Iﬁjﬁwsa?\f;soq'éx%ﬁﬁ %Feselgtgilvjeoléavm% groups

confirms delivery of to subscriber A's handSet
includy, by @tk mq;] limitcidh i SHEBCKbress argkiotio SBMBE- solfgart.esten gmpe, such

u ri ber 12 us and, t he sender
as g ORI RS adE e e AL oD sty S Wi peton
tnﬂL@PoaSbthlMah@&féml&er 112's MSI SDN-FI' is received at
SMEC- O 801, it sends SRl -SM quer%/ on VMBI SDN-FI' to

HL Rhg-term3gptionadly subsiisuted imeans3batigrayp & guestion may be3o

unsub 28 of b Poc St figm Mt R 45T o s o

time& OHor d%ampleoﬁn hlk@'l Mbuphiatfis toptionals) Wsﬁtmlﬂai'! lWltlEI tald Ausro

MBI S where SG 104 subm sth M5 to SMS
atom@amév% upsubpfitufed, glaﬁglaascom%@ 1?Fe%| upg\Riems,H

COMhIREh "ﬁ/saﬁ%atcgutﬁzlal\f% achﬁ?J r%f%li@ﬁ)r d R8feridl@atid '?109!)1%9) gically

receive S he 1's roam ng
or othgvke Wrigsimablen n@orcﬂthplexﬂm\lerrﬂ' le@rmas@tm@]ég acn:@ptable carrier"”

refork B4 TR P SR HECBPHTLD RACBRPTATH 8 AREPi L
patiell: wﬁN&HQﬁusﬁ@é hdéstiable bidegicyedfedts drliftetdcddSin AdI6Rrious manner

. returns I MSI-H and VMSC address of SIMM subscriber 112
with pghegpaupencgtsiof the/mempysinan.t Hregh Fhermageyticalhcackaptaeg maserials

ypict e TS Feayhlsthfgs o RpFEtE S ARG idifacttpg sy, and
incluids thase infuterdd\MidEntified @schlithblerindotivdingredierts 8 theIVIS. FSod/bhd
ouﬁ ound roamer 112 can al so nmake calls using his any
Dru pistralioan gned MSI SDNs or MSI SDN-H whil e roaning in
FPirf\d te;rg8solb£tem&ﬂehn§’§c@}ﬁ]9ﬁ§%Egér@gﬁe R&ERAMDyttel dr @bre N
the art that in case of MSC of "a cal ling
molepuales 9f meotisy €.gs aalompoutd af fosmalackor aspharBa¢euticaliyadcaptable salt
fromits associated VLR b sen'n . .
thercef i oh pE PR Bl e oFa MBS Pl Bivpies greymigly prgattine
solid§ ﬂh'l'ln§ QlsubkParitiafl§ @8 nifArRLib Bf sbluf andfsbR@ht, epiédehtatige
part s VWMsC to_a GVSC of a called E@nﬁa/ nunber .
solvwmﬁ@dmyewawmanme oypseramsthangl; cthanel isopropargloacetic acid

L

achhemﬁﬁdmetapreungaIWfdatﬂzé hihgumtd midaas amﬁrnSthluﬁimm wam elffect
e Ehcstinb ot ey epeedal vbu e R peettecive’

caller 1D manipul ati on, as gescribed earlier in the
context of the present invention. \Wen the call
control signaling is via SG 104, SG 104 applies
application logic to change the Calling Line
Identification (CLI) nunmber (i.e., subscriber A's
VBl SDN) based on a call ed
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nunber, in accordance with a second enbodi nent of the
present invention. Simlarly, the application |ogic

wa@ 2vshessdef i ned for the MO SM5, which i s descrptpds2008/002321
later in the context of the present invention. In a
third enbodi nent of the present |nvention when t he

N | .
amofifhis PEEEPBI ReRRr 5Pk Biedelo i iontd BBt uRRy rective
amotunt€s that BB ol eadaIasiodtLal th de&ré‘d?%ka};@@tld effedtaFgeexdBple, for

calls at local tariffs rather than roamng tarjffs.
antamwme@l@wra@ icepion aac eHeetiMecaneynt'his AmuseRBRICFEFAP ST

[
gl 550, SR Yo GhA RERy 05O Bl s e
obstruotivepulinbAary deasa(COPD) fsRMMY anidifit that Gill d¢hiewpthe desited
a flow diagramfor facilitating l\/bblle Originated (MO

therspgyfic Wulsl‘%nwa%w&ﬁﬁeeamvent@e SREIERA®D. SBPTETRIRSYPT
allevlt¥Ml out bound roaner 112 is a prepaid subscriber of

HPMN 102, in accordance with an enbodi nent of the

pr Fhe fermi "treeting"am."tréAtiTent! 7 eised herkilensanis e Erea},imgl ar tgatment of

contr ol | N.pr ot ocol call cont ro nal | of.
a disefiar Sscbpleard B lsRanascBRPARF & gafbiyeh 28 Hm Mo icutarty
a hum@hPedn¥iudesS() :kﬁé‘venﬁﬁ’w&(ﬁgea@@ﬁ ﬁ%&%al%ﬂﬁitﬁ)‘drfﬁﬁn 8ccurring, i.e.,
switch associatéd with 108 to route SI MM

propbyleefinutnentmentrafra petignts (b)@nmﬂhlorat(ng the dlseﬁlelor spdiqabrondition, i.e.,

iR bt Ok et et R Btk B RSRARAR 4Py ©

supplad‘s&ﬁg liie diSsase bt Madichl cdﬂditionbﬁe alpaidr drﬁbsﬁng)&feé‘d@ﬁelopment of
skilled in the art th in case S| MM out bound roane

the dispase or medica sENGIHOR Hpa mﬁmt oF1(f) ﬂ&vmps the yrepfemsiof the disease
| .
or Mooy BEGLAT Y L G 4d G290, CORIP o ncuce

preventing COBO-H0308Jurrifg)| dnmhoraglrgr(éOBBymp@kesswgleBDpdnd alleviating

ST TR T T T
humbi, thacareMh hedd™ of(tké'&@rhé&ﬁ'd?%ée@ééﬁﬂ@%mﬁ ah8Care :ﬁrésBﬁly being treated

assi gned MSISDN, or the calling IMSI-H of 1
for dingassquerention ee freataent of asmctfml diseapgyer medicd@ondition, as well as

1.cal.l.y [ nsert r profile (like MEL or ..
test SRR 6 Nidhh oMty Pl i AR Gn Bl hing piaetdy e ed in 2
assayl, F6r dnangaai ndmal slodeidal one | SD nessage to VLR-Fl 136
either after the successful registrati on of SI MV,

subdathesdermpused henginepgmptendsd to have el ozdinat peaning as

t a- ACK at
und BERPHY, BOREOPRP SN By et Rmith RS pRHERE S “Thi <
process is SI M | GENERAL SIeNB{EANUBROIEDURED nessage that
is used t fine the default MS] SDN at . .VLR-FEl, 136,
toChR PR alThd BFentipnis b6 preRaed Epmsgti aipple Saridy
matelnam@tdgqne fo-m)'wii f Bériep4l rilIRSds) He ProcHdnFR s ridSf itk Ehmples, or
MSI S or IMBI-H of SIMM subscriber 112 to be in the
by ugipg @that metheds. reaem@, anhesartigg hatenials that arsrknawmetk ébosg of ordinary

r a ca Ied I unber IR _case
skill (1:1? hle/ég'tc éﬁ l{%urgrg?l% low1%1br20 %g%trs AL Sartécué%lrﬁm odiment
of the (viehtddn, $1 i@ mat1¢r@1@oﬂ €6t o tHer emus&meesnmf th&Ninvehtioratddhbe similarly

I\/SISDN-X IMSI-H, B, VMSC-F) to SG 104. WNMSI SDN- X
prep%rssi HEEg W&rétmﬂgrm%thgydwshyg%@g NBerInREbeAs. veaasiY-and

startl('gg au?r?ﬁ o5 {at i:e;c%kﬂ @%81? A%gﬁ&?%g’ ?ﬁfvfl 1o B8 apftEciated that

where V31 Sidr Kreferdsl pridcesB coiBGhsH(i ., irgactien eemlml‘ataresS(ﬁntﬂzmole ratios
fles t he received e to an
of regVE S RIVA| RIBFSUFES. He 86y £V L SHocesh O o el vsed
message to an SCP-H 1003 asspciated with HPMN 102 (or
the local PPS in
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HPWN 102), at step 1004. In case outbound roamer 112

uses MSISDN-FI ' ; MSISDN-FI and IMSI-FI in the MO
W@ 2008/163406v scenari o are replaced w th MSI SDN- BPCT/E@88108/002321
IMSI-FI', respectively. In one enbodi ment of the

present invention, SG 104 sets outbound roaner 112's

unlegspsngVine Gt Sl pRAE FoBabeii P ool epending

on vi¥idus rOfti6R patadert Qe stich £¢RA¢ paictiAereadiahtsf $aWéntPindSfudiities
out bound roamer 112's MO cal | described in conjunction

usedyfhope ¢f ardinagy skilh imthstarteanarasily dessamingt suitgblegpacsionconditions
. QA out bound roaner 112's CLI in
usm% ﬁb\gﬁ%oggﬁéﬁgﬁ%c%%k@ﬁ when the B nunber is of a

c o Adtitipnalil ¥, fae e be fap parehiRdthost BRilled i theyart, Séavientibinad protectlng

rmdified IN | DP e correspond tothe speci al
groupppay S&G?eé?gwf H%Tﬁe%%? RTYEBLS R RGHANR! grovsbom ngﬁfgomg

unde@fre& n:%ctﬂfn‘is &t chHkERF b Ofitabld O%HE\%ET I%n forh ?%C&Qp Gunctional
1008, SCP-H 1003 sends a
groumas mtirae suf;ahhewuigteonsmnvmhts]fﬁBpmteat@Galid)deprbue;ction of such

fonofRbgirPh Al WELERGHR (h MR TR Gons groppsiiel ey Be ppfgied so as
to pr@¢’6n$ UBRBirdd ichcAbih ﬂagﬂiﬁe b bf é&&%@%ﬂfb@iy ngde ﬁﬁiﬁo groups,

(Answer) nessage to 03 via
hydra@ﬂlgr@@sSmugmunsmarb@n}d rgrqup@ ambthedike. RepSisentabve mbw

protefgggg{ousé %ﬂcrhg%zlg{ijtl Og n%)th mst%? &R%st?%h%u\]%gf’a)s ‘?’n@qu réat%}% tert-butyl,
benzSBH ﬂﬁ%cﬁdyﬁéﬁz@l CFNTBQ t9- ﬂgrd%ﬁillaﬂi’dﬂ@ylf(me tﬁhMﬂ)stuI)*D ODM@) tert-

accoun Whenever SI MM out bound

butYldHaﬁ@Vlsdxlz(Tﬁ§c@ﬁh@b’ﬂl§e@brb(béﬁwdﬁﬂ PEM), andfiiky; apggdes and

Py R b A Ry T A e R s

as regtrioit QR drboslipant] AMOBesr Rteprasstlthtﬁd/d?{g}de@sémmctnwagms inolude,

via SG 104. t
but A BRI oot b Epps dluding G b i 20 irasthylsily
(TMQ) w&h&mmql}@% t@ﬁlﬂutﬁ@lﬂ{%@ls&}l 8?35) et fhe rhk@ﬁésl&‘i‘b‘ [yl groups)
lncludmgoql waalkgnm gt@ul)s Sllqlil asrfosnyiawtylsné meslmlm; enilbethyll g@ups, such

ss b O 6Tl P GATEL el i patedsn

(benzHyAME DPRDra@E mwﬁkwaha ettle?dN Répiesehiative pREIME Rowsdat thiol
from subscri ber A, VMSC- X 303 obtains caller I D

groups,ingludg thigethers gnd Yhiresterso Repisaentipiyequptecting gropps foricathony!l

oo R GRS, FOARLGIRGEagE 44000 o 2Frn o

be usadsifdesitedr )For mkﬁmﬂnlenmynd:reusiplfoftmmg tgrdups,;aniiBh&Didttdduction and

Thjs a 1Q03 to ferent chargin ,
remav, i depibedods o tiareena sn LR P abrort e oapii Orsanic
SyntheQls, ?KMEHR}OMW[&%@E@%&' 1999, ¥Rl Ritbtehites dited #RMinasS

the caller I'D, thé SCP-H 1003 applies a special SI MV

r aBy vaerfaf mlélcstrngomﬂvmpp@mdsméﬁoanuﬁ I can be pegparaddy @le\wimore of
thef%\% nd 5.9 %merr 11% can al so send SMS using his

or e SEREH whi | e roan ng in the XPMN. FI G
ll(aDeprfe‘ietM§aeoIﬁb@deBf&‘gﬁﬁhﬂhf[Dr facilitating MO SVS

by SI MM out bound roaner 112, when a recipient nunber

of the MO SMsS is of a country different from FPVNI 108

country, in accordance with a first enbodi nent of the

present invention. In this enbodinent, we wll

consi der routing the MO SM5 via SG 104, which applies

application logic to changeMsl SDN of SI MM out bound

roaner 112 based on the recipient B s nunber. This

MSI SDN of Sl WM out bound roaper 112 is hereinafter

i nterchangeably referred to as a sendi ng nunber in

case of MO SMS. In an enbodi nent of the present

i nvention, the recipient B s nunber belongs to HPWN

102. Moreover, in this first enbodi nent of MO SMs5,

SMSC- H 120 'S conS| der ed to al | OwW access for onI y

R AT A~SI~A I Y ~1 - - A A N o o o



SMSCs deployed in their network may restrict Sl MM
subscri ber to only use MSI SDN-H for sendi ng MO SMS,

wa@eowsoRAd&dli ng assi gned MSI SDN access control fpeT/8s208/002321

SMSC in such a situation could be a |ogistical
chal l enge for the large network operator. In an
enbodi nent of the present _invention, HPMN 102 operator
configures STPH 1140 youtye MO SM5 via SG 104. In
anot her enbodi nent of %t : i nvention, HPMN 102
operator configures STP- 8 to route MO SM5 via SG
104. This is done by co ()STP FI 128 or STP-H
114 to direct all Irvgg @c P/ Mjgsages Wi th CdPA
destined to HPMN SM5C™( sueH ag,SMSC-H 120 in case of
outbound roaners from HPMN 162} an 1§ub System Nunber
(SSN) =8 to SG 104. By doing so, HP 102 operat or
withgoemponad pOfosmlaoil: S| MM out bound roamer 112 using SG
104. Only SCCP nmessages Wt P@ as SMsSC-H 120 and
SSN=8 are rel ayed vj_1a_S§ brder to reduce
signaling load and risk. In gt her enbodi nent of the
present invention, HPMN 102 oper at 6P configures the
whefel E‘Srtépﬂe%l?s @I%ﬁ%g%fr&ﬁ) ¥é pddTEMNLorhpSuridb T fBtthEa D SMS
via SG 104. In yet another enbodi ment of the present
i nvention, HPMN 102 opr at or confgObyes, t he second
| STP associ amq ' (51% to 4RO SVS via SG
104. \Wen Sl ‘ A selds an MO SMS to the
reci pient B, at StE€p VBASC- X 303 sends a
Sendl nf oFor MOSMS nessage ‘he IMSI-H with SMSC-H 120
address to VLR X 3@/ VLR- X 307 then ret Yy out bound
roamer 112's sendi ng nunber (hereinafter
and teatt@fgcthane@pding sfxbaniladviwitken MalabloNuk3trite céntaining an R’
Sendl nf oFor MOSMS- ACK nessage to VMSC- X 303, at step
group;1¥4. Thereafter, at step 1106, VMSC- X 303 sends the

O S RS RETISIRIEN X, B, SIC ) Lo o0

112' s MSI SDN-H bef Qreay| ng the MO SM5 to SMSC-H

120, at step 1108R )% SM5C-H 120 does not need to
extend its access contNet\ IRSt to include the XPWN

M5l SDNs. Alternatively, in# cas SG 104det erm nes t hat
the MO SMS signal i ng i SIHI\/M subscri ber, SG 104
bypasses the recefVed 'N‘lnal ing to SMBC-H 120
wi t hout any nodi fication. (Rhhal | )R at eps 1110 and
1112, SMSC-H 120 rel ays an MO acknow @% errent nmessage,

10 w1th%%ﬂ1p@§n&/6FM§MﬁHf\GK to VMSC X 303 via SG 104.
Al ternatively, in another enbodi nent of the present

i n(@nt i sctipaRpmpounsifrfaranlaiawithescompogig ob forauda V:

(non-voice call) co |catlgns wi thout routing it via
SG 104, when SMSC-H 1 b\?{% §O access for any MsI SDN- X
of SI MM subscri ber 112 5(:aS(éVIDay be beneficial in

se eith MSC-H 120 ha n interface to
whergd Teessita BABREIP POk 1S GrTHRRRIOH0 30 Bt §Fomagund of
formugserinunber of SMSCs to nodify their access control
lists. Thus, when VMSC- X 303 receives the
Send| nf oFor MOSMS- ACK (VS SDN-X) Rressage from VLR- X
307, VMSG-X 303 direct| R rout(gs/t he MO SMB to SMSC-H
120. Thereafter, SMS -H \re )I\/O Fwd SMS- ACK
message to VI\/ISC?@ 0 her-eby néfal MO SMVB
del i very proceduré FURbher nore, HPWN 102
operator may want SG 10 o/ perform automatic
transl ation of sender | .e., the dekﬁlt VSl SDN) to
15 | ast assi gned MSI SDN of & MM out bound V38ner 112, when
the recipient B s nunber dogs not belong to HPMN 102.
In an enbodi ment of the present invention, the sender
I D corresponds to MSI SDN-F2 and SI MM subscriber 112 is
at FPWN 108. FIGS. 12A, 12B, and 12C represent a flow
diagramfor facilitating MO SM5 by SI MM out bound
roamer 112, when the recipient




nunber is of FPMNI 108 country, in accordance with a
second enbodi nent of the present invention. Steps 1202
wo 200820%2@r e same as steps 1102 to 1106, wher ep(MiVBE20¥8/002321
303 sends MO FwdSMS (VSI SDN- X, B, SMSC-H) nessage to

SG 104 upon receiving the Sendl nf oFor MOSMS- ACK

| SDN- X) ness framVIR.-X 307. Thereafter . in this

and iR AUBER HEHT TSGR ROVES bR 4 YT

recei ved at SG 104, SG 104 pudifzpes the sender ID to

MSI SDN-H, and the geci pi ent 5 nlnmber to a speci al

nunber (like B whi c\l’r(d:rsz)og ted {\h?ﬂ] a pool of

speci al nunbers). In an enbodi nent* of 't he present
wheﬂem@_hteFfe@entHEMHvilxﬁngr@@p,ra@H @', Alaha Brdredefihédaseofordfin the

speci al nunbers to SG 104, and SG 104 stores the pool
following tablesubscri pti on database. SG 104 then sends the

nodi fi egh MO FWdSMS (MBI SDN-H B, SMSC-H) nessage to
%6—&—4—@26—31—3%- , ep—gﬁﬂ—epﬁﬁ—r—eeem—. ng—h\wﬁ%—
Te¥sage, SMSC-H 120 senids an SRl - SM querly' B'to sG
AQf=CcHNn order to rouge the received msngﬁké@m{eds SG
104, at step 1210. SG 104 then determ nes the nmapping

sCGreen B and B', arfdl thereafter at step- 1@imylewr-104
sends the SRI-SM query on B to an HLR 1333 of the
recipient B, hereinafter referred to as R-B 1213. At
Step 1214, HLR-B 121B3returns an | MSI-BHS$- t he

reci&&nt B and the rec;(g!i_rlent B's currenty,,VMSC 1215
AUMRS - her ei naf t erSPef@ e SPSlas wWe® BHNb 15

_@ﬂ(ﬁh_ N in an SRI-S nmessage to SGI_}@%S_SG 104,
thereatter nodifies the SRISM ACK nessage Dby
Pacing the IMSI-BOHth a dummy | MsI - BIO(O)C-

-
esponding to th i al er B ),~and

'&Zﬁ&bi ng the VMSC- Bﬁéég(sgﬁ sG 10419 addr ess,
ARlatoptep 1216, SGNEg&R!'sends t he nodi fie lor BAYSK
mast%at eﬁto MSC-H 120. In one enbodi nent ogb)tiﬁe M
PEeSEAO)INReEnt i gn, SMBCAP 120 attenpts thHeMNtirect MO
SvewiereR¥MndlRBound roaner 112 to VMBG- B 1215 via SG
104 arddnce at step 1218, SMSC-H 120 forwards the SMS
R EIESMIRSON- H al ony=8=Ch the | M5l -B' a@N-the SG
104 vhepsdR®%es9 BY SG 104. Thereafter, SG 104 nodifies
the gemder 1D (i.e., MSISDN-H) to MSISDN-FlI (or
_kgﬁg_ﬁ__Fl'), | VSI - B'_ | VMBI -B, and the 04's
address in the received SM5 back to VI\/SCI:-%g(gddress of
SH® reci pient B, andSHt relays the nodi fii®d SM5 to
VMSC-B 1215, at step 1220. VMSC-B 1215 then sends SI MM
subscri ber R}\)AZ' s SM5 to the recipient B s handset.

and repQvesing the PrpARet Ip Rt P%%‘i‘”éﬁeé‘ﬁ?lcéjog%cei ves the SMS on
hi Th@?éggﬁiﬁ% red¥fioh BratRt, 3% ohipohiR® o PMAmufa 1€ H Qithtérh
VBl SDN- FI FMSI SDN-FI* of S IYBI\/I subscri ber 112. Furt her

ammaniugm eqepad@d2whind i 2adily viB@lBzetddt Suisabielsoluents, such as are well

M- Fwd S nessage to SMSC-H 120. vi a,SG 104.
knowl FEPE ot SHC PSR G as B A AT ORMAL A1 20 sends an
10 MonTineseleadielts, " Rperdifig ;9%%/245 ictfa? sMbsitatslPréseritone or more

order to confirm VVSC or delivery of the SM5 to
protecHag geiPp Mantbemmplpyadd Jésuch nfogarh gouphirsdisadiheyre removed

. i 1 O %gégg §§n MO SMS of

usm%P‘%i\‘;I@{éﬁéﬁaghﬁoa gar{%ggrrg)rﬁ}ﬂg to gé]tﬁg)\r/i:gy- g&l via SG

104 when HPMN 102 has SMBre@abkeggy control for any

out bound M5 by its SI subscri ber _112. nc t

st Bbprmse?{g ceatlioppeutaradha AORIRLINBOE OTHA NGBk e

15 leaViW%tgpodplﬁr'eEgnt PG, $oPdARHIS b, Sehldid4n1096 tr8tho or iodo,

t R€n nodifies SDN-H to MSI SDNFFI (or MSI SDN-FI ') of

SI MM subscri ber 112. Hence aj- step 1232, SG 104 sends

Subm t SM5 on the MSISDN-Fl to SMS gateway-H 901. SMS

gateway-H 901 eventually sends the SMS to the

reci pient B's handset. Thereafter, at step 1234, SMS

gateway-H 901 returns a Subnmit-ACK nmessage to SG 104.
SG 104 then sends an MI- FwdSMS- ACK nessage to SMSC- H

A NN o, . A NN . A NSO o A PN AN
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303 for delivery of the SM5 to the recipient B's

handset. Since SI MM outbound roaner 112 can change his
wO/BlosM4b6 om t he assi gned MSI SDN to his MSI SDNe¢t/Us1ves/@02321

is no way for FPVMNI 108 operator to apply a speci al

tariff for calls and SM5 of SI MM out bound roanmer 112

in.FPMNI 108. Mboreover, .even t Fl. 1.s a
or a Pyl GBS P, SO VEFSHRE O 1o Gl it SHR G eBbyky 18 Dromo.
The i]éagtl&{)ﬁrc@h@émérﬁ@%e?ﬁ%m@d FPBE ipRésehdth feAdse), rfoﬁ&xaﬁ%' a tertiary

of the assigned MSISDN for billing purpose (e.
amms@@alm s%dwempwmylﬂnm Ksmvemient sswb@@tsanclumltmlamg@yh as

un. r not al.l.o 0 n .
scergETe SRR (PRI il LG, T F4Fion i
convefife@ily dbrtidtedrat & tehipetatoid nahé e of Rroff ORET tot WOREN d1he reactlon
billing of SIMM subscriber 112 while he is roam ng
produgids SpRngolated/Nsing sowysatiana Proced st SUED As GXFACHOB, rectystallization,
hat are described hereinafter in the
cmogfgnc}tgkﬁ%ygpht é;ﬁlﬁxetr esent invention. In an enbodi nent of
t h&hpraapmnind of\fermhuladV, iﬂBI‘ﬂNelﬁQe fopr aftthe dmed praatuct, is

. chanpge the usual r am n or chargi
dissalykigya Wilble sOlvent e patagt 4 wt&a@sorgaanq ﬁﬂ,’% W"F@Hl@éy
solveMEMRIUAR t8Bert) DMK, bt ERSCRI |’I+He'3)9p%/ﬁl)1¥§§lﬁﬁirﬁﬂe 1§typ1call§a

neither in HPWN 102 nor at fthe It ng 5
pharmabsrtlcallb)eacctn@bb abld uchgs a&lovma:rhaludn ithe suhsmmhomamns anR

0 r, nee to, i nf.or.m.,t 0 tor
grouplefir a’é%fael&p-& ARG, REEEns I BB i) nEoS i gudror 1 10
X £
2-O AR e OFRarft i E‘%fe%%m&*?‘m R rolif Raipls ssaich o
halidgg pucty asiedidg opbrgaiide.t Ryerpplasf sqbsmte%mpb@a imgihddedide methyl

bronfi 1€ AN ibdide, Bronyl fadidd Bona? Blom @0 dn? blEh AL
S uhﬁmmdgﬁfuaﬁ&% procBssy(apesi ignftiovisd BDN sedOrid rﬁaxamrte yield a
subscri to HPM\IlOZsSII\/Mser e in the XP
diffeggnd gomppad QfdArma fe F onexnRle cAmPosRELY MR 1%15(89' or-80;-
(:eS€n
can §¥ ﬂlﬁ(‘lé“lgyz f’oglgléﬁr%]f%@lﬁ@o fﬂfrﬁee({ I‘thLélQifI r\]&éﬂg% % is § tam‘l E‘L\‘tg&tt n8¥uch
com}wimddo aberidation Beahﬁbrﬁmaaﬂlti%bﬁﬁpbtﬁldls whe(e Qéis -CHiN-O-R)-

can R ige B TR A SO G Rl L et Qo it Ok G0 eting such
compuriyt§ Hﬁ%ﬁfrﬂe%ﬁné’tib% r@ﬁdtﬁ)nt\ﬁﬂl perah iR of free incom ng

call on his |local MSISDN, in addition to getting the
| o€ ampprrdseafdermyla {lare xpaaeli e keown imtheprngr camby prepaged from

comfBR ol AL ol A2 5ha LR YRR By Phrobidibe. For

exangsls, theyesiaVbt pidNated ok Idescribed 115U|\MM336N0i 596,898 to HRddlet al.,
102 oper ator needs to ensure that MI bi]ling recard on
the digglosyeeqfgrueh wapesreratedhergn by retercs ghlé%e%?tyc Hlfegaiively,

comé/(ﬁm% MMorhRBCIT icREbe éxjt%are-(ﬁryysd pRegingen, muﬂa SF Wrnfu® 1:

roanmers subscri gto HP 102"s service in
t he XPMN. InathlrI? oy nent  of b||||ngfor SI MM
servi ce under the @ nvention, HPMN 102 operator
offers MO call by SII\/M DS g Rber 112 to be char ged
agai nst a | ocal prepaid acgOynt of SI MM subscri ber 112
whi | e roam ng |nthe2 T ncédlnthls case, SIMM
subscriber 112 get $RYAE bene MFPa | ocal prepaid
nunber of the XPMN wi t hout (FHngl ng 58 HPWN 102 SI M
card, in addition to local calling by’other I|ocal

in whidh 9t kdpbexesits @h ahfifo-SFOvBLtIngG cPbidYIsaetbacd bdipkl drbdp. Bengg groups

it becones useful for |ow revenue generating roaners,

are cgpyfagentlyagmayed reduetipns dor example d5ing @lysrasss op apmgnium
by mai ntai ni ng check on theps. prepaid recharges. For
postpaid roaners, the recharging is done by deducti ng
via event -based MO TAP record. |In one enbodi nent of
the present invention, the MI call on the assigned
M5l SDN is free for SI MM subscriber 112. In
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anot her enbodi nent of the present invention, the M

call on the assigned MSI SDN i s charged agai nst | ocal
wee@patd2@ccount of SI MM subscriber 112. MO SMXhysehéd2321

subscriber 112 is still charged at the usual roam ng

rate, in accordance with an enbodi nent of the present

i nventign. | not her enbodi ment_of. th resent. . .
formafg A8t Pmﬁﬁﬁm% AT aé@ﬁ%l?éweiﬁweaﬁﬁtbﬁSﬁgacﬂon is
condR¥RH eMHePradehOdBt dtaid, busihd fobmiCadid) Qctidadlid, archbric acid,

rate in case the balance in the |ocal prepaid account
hydrglstomie agitysul furig acidendehe like-ni ng SI MM subscri ber 112

f o | ow bal e).,.n .fourt.h enbodi fanof _SLIMM DI L j .

umiep PR GBS TR B R RO R gy grvd Prescing
a carybkyiachy ofSloMuUScri ber 112 to be charged agai nst

the | ocal prepaid account of SI MM subscriber 112. In

fifth enmbodi nent ongiI -HPMN 102 operator offers
MO GPRS data servi ée 2 R | subscriber 112 to be
charged agai nst the | oca gpaPtd account. Sinmilarly,
in sixth enbodi nent of bl ;—|PI\/N 102 operator
offers MO MVB by SI @ n‘\d;g,z to be charged
agai nst the | ocal FS%%p dccgumt” "I n an enbodi ment of
the present invention, HPMNRRID2 and @?e XPMN operators
settle billing using CDRs or TAP recofds in order to

withahangee 6fFfvbiniRAISRAR*S uintee ainbder sond! forming conditidhsysviterof

the present ipnvention, FPVMNI 108 operator defines a .
compgfods af fc'qlwe{@r < B3 Stpé?Paﬁfé’lr\gf byqrpb%§1gfwmmwf rgla 3 using
an acﬁ]em SOHRSGT 6tba9£<§d,(;§efgraby"l§§'d?gc}§&@@ hah, lFﬁMlBrGHl‘f@ﬁﬁ@ br sulfuric

PIVN 102 operat or "provi des MN

I nf or mat 1 on "about HP

acid:102' s SI MM subscribers for special bill processing to
either FPMNI 108's data-c| earing house, or FPVWMN 108
operator. Alternatixsg anot her enbodi nent of the
present invention, FPMN\( 108 epgrator does not
exchange the 10T with HP 02 operator, and applies

normal TAP for a whol esake/l §—(jn yet another
enbodi nent of the pg% n entyopt HPMWN 102 oper at or
provi des di scount to "SIV

suhseti bers in case of

retail roamng charge in FPNN: 108, @pd HPMN 102

operataor clains this discount from FPMN_ 108 operator,
Compgungds of forguland san B¢ praparedras sesaribed i B3 dratentiPlons £96;890 to
Crosggwn subscri bers pay a nonthly subscription fee for

I service, and get the discount for each nonth of

t h€ompMudserf\formeula d enl whiitf R bise G{OYHIS Galkpl ¢anrbefpremaredlyy

be ch ed. frp MM subscri bers, d ndi ng upon
reactyfiet HEPODAS BHEIPTRIRS W Sonsalky CAGTRI i PR epsfude
catal i/ Mn St % ah RETdS pREEIBIY I 06 h DrictR 1D A doblomiclakidr sulfuric
__be apparent to a person ski'lled in thée art, that the
acid.SCmvipgerdsiof domaua d [is ovhiveh Rpis|-Cadcandequeieareil ¢4 dgsenbed in U.S.

racl L TR G R AT RIS o

prepired bpetRghg an esteNoffdrmilitd with alnublebstdllit Sour¥®bPphefyEisuch as
3GSM and i nter-standard roam ng. In one exenplary

phenyblithium opphgay} B@W?ﬁ@“@@%@ﬂi@ber travels with an HPWN
CDVA handset. I n anot herg exenpl ary case, CDVA roam ng
subscri ber travels with GoM SI M and a GSM
handset. In yet anotRep’ex F)'? case, GSM roam ng
subscriber travels with an CDVA RU Mand a CDMVA
handset. To support these vari ati o, SG 104 will have

a separ at 7/ and _ network 4§ nt S, .corres di ng..

t oéB Hultd%@%l??fm‘q%ﬁ dn Mvib\ﬁﬁl}k% e’lsv’\gﬁ'{zgf'le‘iat“ b5 HTFP%&S)EY Be@gtmg a
apparent to a person skilled in the art that these two
interfaces in different diregti ons may not have to be
the sane technol ogi es. Moreover, there could be

multiple types of interface in both directions. An
exenplary list of the mappi ng bet ween GSM MAP and

ANSI -41D i s described in the table below as a

ref erence. An HPMN operator uses one or nore

-, e s Y a1 e o - - a
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Its outbound roaners to roamin different partner

FPMNs and allow themto subscribe to the SI MM servi ce,
wowdoBaeds2¢ he need to change their existing HPMCBUMD0S/002321

Furt hernore, when the outbound roamers are registered

with the FPW, the FPWVWN oper at or consi ders t hese

s A SRR RSB 2 MRy g,

alunfiirh hy@li@d &bosievi ces on their HPWN MS| SDI\Is and
different FPMN MSI SDNs at tariffs | ess than nornal
r ogAmpgupdstadormylp d ip dvbpeh B” isoktlodilitats00 he praparediby reacting a
€
nlmlb%? f&%&%{h ag}eﬁé(gﬁ %rbtglnlm > a n?gl %ﬁvl\giﬁgr%\ér diisobutyl
aluminirb yidride: oaners to use S| MM servi ce even though t hey
are roamng in any _other visjted network (i even

nofompRIgds of fmmiya {1 stmgencrlygrmowaar can ha @éepeffél from readily
L, (i and t he HPWN
vail i S s BERERE Bihel fol REOkp PEMMLESRERRISIN change.
The present invention fuProess &)l ows t heHPMN oper at or
t o, char [ fer ent ca es of SIMM.aqutb d
 OLTPRSRE (Bl e T omb ke BerBanIE T BTRA AT can be
coninthH QElﬁ% knbwh 'p%c%dur‘ég Pt feRitfgl %ﬁn’o‘hﬁ%eﬂm efthted compounds.
fers SI MM service to outbou roaners who already
The mstscesls tmnﬂyl\@lr@mmd irsycorganigselventatid temperateé in the range of

rom 3ot 101, F250E) kTR0 h R Pt B PG 5 e Bk B

SultdeB/@ghﬂll@ Bolvets @Iﬂﬂlﬁfe ddesoniiteidd]IditEeth P eMohe dé, Qﬁm@&&ﬁcétbﬁude ether,
HPWN and partner FPMN operators as nore roaners of

and 3qpigRet @ﬁalppsn%@‘i ferravlayy can boprepumesby apasting compeynds ‘of formula
il At E U IR 0 B XTSI ot

V\hen regl stered at the FPkbtessTfd)s neans that even in

e the fails,. ast the normal roa
b [, 5 reiition spafiopnbeNeeH M doPPOR T B ulays V1
and ‘Vﬁ?wﬁi Wiy Qid b&ﬂﬂﬁ‘@uﬁ&ﬂ'ﬁ% I &speSiiR R aHOH §8 d]Sse drhellBSving group
pr esent gnventl on caters to both prepai d and postpaid

repregentpdbndl” conbefor afanphe aHRiN. tympaladupmoo ;onpraaings eéémnula VI

and VLG ket Rl ST P Rl-PRG0 ol Rt R BB Blverals

usingShbiikaoivh @yntteti©O@iiods. The pr esent |nvent| on can take
the formof an entirely hardware enbodi nent, an

enP PR FSRCEEIS IRAFRCeaH{Sd Arneawpling Feastorsyiisgamie, when Q' is

-NR® @g@? dg}rl}?g)sgm Q%J#Ian gﬁ%&? 1 ﬂﬁcilétgfcto}qﬁaérﬁ%g g(grgﬁéurﬁl mL)nbe in the

formiofaeeddtion desedftivea Fer examj)ludﬁhe gabokylivodcid hﬂiiytbedictmated for
fir . resident  soft .and m grocode, inp]enents
Pl B9 10 GR. S BRI ipgcid ﬁl@ﬁﬁiﬁ B asAcarapelicpeid
chloﬁ({ér MR tiRe CRPRYIR R @6 RaGdMtlve dRACARRI T |c§rbt)5(9l'iﬁ &id.
conput er -usabl € or conputer -readabl e medi um providi ng
Alterpatoplnthe catboXydic aggkbcambe astivated osimgeonvantionaltdarboxylic

ut er,.or an i nst,ruc n exec n St em For -
acid/GRIRLRR G relBtht ARe b RS i St g R v
tetrar@ OMPL &iiuthe R 2l GopRstbHie CHA TS AdYh@RRE BlidisulfoRed actd®iind thio
Cont aln, St ore, conmmuni cate prO agate or transport

acid {nﬁgjt]ﬁﬁ WWlmluﬁnmp@d T',lile ERATHERY 11§ rq:owqutpdt er conventional
conditf(l)gg Bﬁi]ﬁ% gﬁi’fbb Zé(gcrﬁdf)gl:ng Qg?%t% I‘s@éﬂ zhsaaog.%net ?lfcﬁ'ﬁmd?zroléj ei’(lﬁecr%a&{b% 1s
typlcelllyeccbrrdumg e theqpresente af sudyems sm:hrms mﬂuhronMw aysltaam (or
tus oy devi.ce agation nmedi um Exanpl es .
dichigmetiane andkconvenignty condbaledrat A femRRIEMEF 18dhe ERAGL g -10°C
or solid state nenory, magnetic tape, a renovable
conmput er di skette, a random access nenory (RAM, a
read-only nenory (ROM, a rigid magnetic di sk and an
optical disk. Current exanples of optical disks

i ncl ude conpact disk - read only nenory (CDROV,
conpact disk - read/ wite (CD-R'W and D gital

y a0 o -~ 1
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A conmput er usabl e nmedi um provi ded herein includes a
conput er usabl e program code, which when execut ed,
wo awBl10342¢ es nobi |l e conmuni cati on of a subscri PEF/US2008/002321
associated with an HPMN. The conputer program product
further includes a conmputer usabl e program code for
tol(ﬁ)séi gning one or nmore FPMN MSI SDNs by an SG to the
subscri ber, based on a subscription activation request
r eTRé vashihinhg ﬁédcﬁ@nﬁ#hﬁ@éésbgf) add alkhRti Sor@ictiBgy, fotiexa@ple, when
. USSD gateway or via an SMSC, both associated with the
Q' ispipnN hefeagtions arrondwted uades senyantigngl qondisionp asing Feitable
r [ :
solv &y e ML DA, b PR CoiSted o g slfperaug g range
of frovBboranemperatdriie NIBI€DN. The conput er program product

fupther .includes a conputer usabl e progyamcod or
s i grass s (L 1BTReh Bragdog FOBP VBT SNLO R | Phere the R
and/6F ™ HEEHNire b grtogQHpS'ﬁ conth @Mrrggﬂﬁitcofn%xrt&et() compounds

I ncl udes a 9 r usabl e program code for detectin
of fopmulei vehsre R phe/oSRY tiea Guistioll bbEs.scycloatiiy moddty,cr are taken

ith an FPWN.  The c ut er ..py ogr am product further
togewﬁ?:‘ioﬁggaﬁa ﬁ%ﬁtoéraﬁ{%gﬁ%f‘%h@?ac%r am code for sending by
t hBurtier detadls tepatdind/Bheeid fe@ctfonddRdRPONS ahdbifér pocBdurbefor

FPWN. The conputer program product further includes a
prepasggPEseniatits eonnoygdsed e deventien apuitdryiediptesytherpef aedescribed

- t to. either any of the assigned

mth%/gﬁggﬁéegg%tf?ﬁgbag%\l MBI SDN. The conput er program
product f BahReIACEDTCHDEDMPOSATENG AND BSRUAUEANORYr am
code for facilitating the SG _nobil e comruni cation

b
of Compowndsaf the iy entipry 4% typioal] yipdipistered tgef patient igghestoym of a

pharfi3cedit Jhsich SPlbmT 180 TRA B o fiaf S hoS sty be

adminotgred®nths paticht dg\ang ascepmbiatourgo ft adgehiserationlineluding, but not

. .C onents of th resept system can so.be

it SRS o rd PBicahEnIr Y R HoS e D A Biistcaa! modes of

admink&ra 8N, OF e ethK corhPSurlis T Y inS ¥R ThEP B SMaHi steredYor example
al so be coupled w th any nunber of other conponents

orally,ripmutipirdpsesqee Haydn gtsingle daibedose opasingld weekly deseorlywill be
' i hput / Vi .+ LNgsany nunber
undef R o Wi 3 i PR P B e AR b bt
phar@iacdutivaily sutepthbletshl soprats fS)thatlis Seithht® R ARepdrticulBymbée of
car r%(i ng out the functions qf the present system |t
admigisgafion gan beosed 11 therphapBaceutica sempasiontdiseisgedkareiged

N . . ; ) .
{ on Rl RPoEaREOHREn, I GRIAL Biisltd £ AR dlbutcal
compusidionrcompsisimga ploannaeniodieatceptablerdaniss and a compound of the
. conputer-readable nedia,.in terns of.their behavioral, .
invefi{HH) SHG ComPARLRES ™oy GanAir NPONERPS i B SE BRI gRgnts if
desir8@ OARLHmMPSunBEYthe InvehiieH" HEPREIRE bEkéfeirb& & herein as the "active
Comput er -readabl e nedia i n which such formatted data
agennd/ or instructions may be enbodi ed include, but are
n lm ; on-vol ati .storage nedia in_ various
£ oPhssbifighgCeat Gy Aot RS b i SEARE BTy e’
theraptifcal)g effect]va)anddigt 604 EoriponiVErthé iakenti®yy, Dieosdskillleti @n the art
.transfer such formatted data and/or instructions
will regogiiiesm haivpesrethat a pharmageutical copesifion [ay FoRanFReME dhasya
theraBOMicaR BEOG i QOf i i
erap e O A B 20 bl RrRsidoAe (r3ehethn SR cally
effectivaameyntf he, indivildual coitdpsesaletighed fopmngdtiplg, ainamidtratiom to achieve

like.are be construed in an.inclusive sense a .
a therggRGANY elfaifveaioningi Toons TRRHES i CEmEBopREl qoptain from
to say, in a sense of "incl-egding, but may not be
limted to." Wrds using the singular or plural nunber
al so include the plural or singular nunber
respectively. Additionally, the words "herein,"
"her eunder," "above," "below, " and words of simlar
inmport refer to this application as a whole and not to

Y " -, . “Alz '
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inreference to a list of two or nore itens, it covers
all of the followng interpretations: any of the itens
wOo mooBhassbé st, all of the itens in the |ist ande@mnys2008/002321
conbi nation of the itens in the list. The above
description of illustrated enbodi mrents of the present
n t e IV im
abouf YD EIA34 BP RPN e i SR B 0Tl Btaff'ad from abour
0.01 W0 Wweoswikiithid acteiranuieddpending uposl tixfarmblation hiself, theroute of
present system are described herein for illustrative

admlﬁtﬁtrﬁa%éhe {radyen6¥ 0&39@%@9@ hereh-f ncawothss gmipdiment, a
com 1 e ple;co () 030 wt% or
l}f‘ﬂetfgﬂ AhiB6SE IDE 18 H%‘ﬁ%é’s”i‘r M%Bb&0.0 A
oseS|Ie I'n the’art w ‘recogni ze. The teachings
activefagertevifir ys enbthsy&hboﬂlmenmcdmm%e frenmabtoan06é- 10ppt’ ective agent.

to,ot her pr.o SSI ng syst.ens and, nmet hods, They may. not
beARY PRVIERALEARIED E FEFIBICRH K EE HEdandbe EpARatetisel o.
comﬂ_&ﬁlcﬁﬂs retiavatidnaain Rbick Be a‘f;ﬁfticﬁlé? cSrRPeE %rfﬁu@nt or

descri bed above can be conbined to provide further _
comlelnmmlsmé nmslerSTctr@telpams MlHeiepcrtdacng@s nocxle th@drmdstratmn being
ht, of th ave d
usedyh ARkt A okl AR B o ER o lioR B 4R st o
regaidf therpitbpgadtionSdfial duithblelcbfpasition #otch pH@tici@sr Bodid 6ff dddiihRkration is
n the scope of the invention, are detailed

0
well wnhustheamnmsf theseskiladdnghe pharmacquticalarisn dhddisigmally, carriers or
excif BPHEHGRGL Ao rpd SRS Lfime AR Bl ol Ny b bR

illustsqtiani, torventidrenl forangation tastaidues arenddstrivdd inRensrgroaciike Science

t hose of ordi skil.l in the i ew of .t he
and émsaa? ﬂ@’rhagmﬂﬁht %g’afxyfatl% &APRINGQtt ¥ l&ms#ng% Itgnortehe
Marﬁ&tﬁﬁ?@boj ANE B tomsél d P! ﬁma%&t%y %E&éJYFJr%WnH%g

oi nt of’vi ew of GSM nobil e networ ks as described in
DelzwdroeSmmm;I i7frdditson, Hoppinentt Wnkhamse& avhitd, BabimhérenMaggtand (1999).

R e o PEC B 23 S A eaty
acceﬁt@l&l%lcﬁﬁ'le&@ineﬁﬁemm la€ehdt QSitddto\Mhie Q’&Mcﬁﬁ@lguﬁfgﬁﬁs Slch as lactose,
normal Iy configured to operate within a "honme" network
glucesg amﬂusmow égarca!éﬁ rRich s gq;nsfytqub@d priatorstayeh; cplulose, such as
m1cr8&?9t?l'hk1% [0 V{ﬂgseﬁlﬁ“@ it 88{\%%/@9 58&1 z?st s%ﬁ{ rﬁ'g.&gp%&ﬁ% cellulose,
e’acr erfa

ethylhetldiss andl: MIuﬁ)salﬁbéta& povelédred hﬁgzﬁ:ﬁﬁﬂlefﬁahf gaﬁmeﬂt excipients,
|nvent| on detailed . in the illustrative exanple
such @3 fecoaugferaildeiuRpasitory aexes; pdle sysh ﬁ@p?aé%%ﬂ,éﬁaonseed oil,
safﬂ&\%lschf lé@siaﬁle%pWHVé 81980 of1 A8 %‘aﬁr@ﬁ' él cd18! s%@ﬂ%@ﬁ opylene
i nfrastructure. However use of Yhese & nples s ot §
glycelppoliyels;j suck ap ghteun,serbifoli hamgtol hed pelyethyicoe gtywok kestexs, such as
dia, T m_ and t hod can be,of use and
cthy e O HTS 4R PYTRISS o4eal e R G e B ydroxide and
alumi¥Rhh Hijdrokide] MlginiQachll tgwggeanree walet; Q86 tonit salddy bk Solution;
t el ephony network i ncl u I ng wi thout limtation
ethylzdsgiiol; poospbeigbui{aconintions; cPRpressed priopel{ant gassacsiiclhps
r r
chlorggll_aglrolcFﬁ{ggh{@}gt @gg&g@?ﬁ?ﬁﬁﬁé‘%& (f Pt%er o> {oﬁ@co#dtl)ole%stances
emplsyabinrphaadnetiicd kompotitishso confi gur ed for use on a
VI ited or, non-hone, or non-accustoned netwo

ATRRRARY! 1&Mnmgqué@r%§cggy prepagsd by thoroughly and intimately
]
m1x1f£!>ﬁ}l91éy8ﬁ%%@ glfréai\clz\;lgé‘g I\/bgﬁs e%%?%@gal@;?%&#kﬁgﬁ carrier and one or
moresmtmnalangmémntsc direotaulpigediformly bishdedsmbdnge may then be shaped or

Pl.ayst t PSP or other a tus,.that are

toad Rl Ao S PHG T o P A B B &5 J R I gine
or non-honme networks, or even (iv) fixed-line devices
made for receiving connunications, but capabl e of
depl oynent in nunerous |ocations while preserving a
persi stent subscriber id such as the eye2eye devices
fromDink; or tel ecomuni cations equi pnent neant for
v0|ce over I P connunlcatlons such as those provi ded by

o o o o -~ 1 i o . Y T L
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specification follows the path of a tel ecommunications

call, froma calling party to a called party. For the
wamsdedsee of doubt, such a call can be a nor nedT/US1008002321
call, in which the subscriber tel econmunications

equi pnent is al so capabl e of visual, audiovisual or

not.i on- pi cture djspl.ay. Alternatively, those devices
convygptienal PEDCE Yrepan B‘fulli’ St video, pictures or other

COTAHY GAbSHAMEAL the pHarhA&ulie1RORIpBSItidRE Srelshf4H1é &} inhaled

speci fic enbodi nent's of the present invention have
admisesiratidns Snitdhdel corpowmtians fonmhaled adohimstrationkwill typigaliyhee in the
form@l ok ds gﬁlpr eclgbe dhat various modifi clg; iﬁms. gnd : -

L PLANGSLOSRLRT HEOWEHe SRR RAMPOUIY AT BPFF O TR s ghusing we

knowi délnerpa&aesnt sich\usatnebilize iffler] #atypdwider Rehatdr dorBmetered-

bel ow. Accordingly, the specification and the figures
dosegphalery expnplegyak Whighiare dascribed kalowt i ve rat her than a

re i iyve . i fiLcati .a .

| ik oS Ren e R irobiBh cBABBOE the active
agenit ivainiihBteredneinbeladbn using adwebiilizg @ithales 0 Suth astilizer devices

.probl eps, and an elen?nt(s) t hat may_ cause any

typidsinaredice a&%rsmgéé}gho‘fe QYT AL FYSTSIRe FOMBRSIHEN PePERYers 2
mist TRt s RIrABPHRS & Patidi's rdPlrafoPy REctC ARRbIdiEsy A%héh formulated for use

critical, required, or essential feature or el enment of
in a nebpliger inhdlen thet dvtive hgintis WPRENIDHKQUATERNARNAMNCNITigYIto form a

DI PHENYL METHY! OUNDS USEFUL AS. MUSCARI NI C RECEPTOR
solu AL ST s AP Ry RO AFF RV P BRI ] rtable

carribN¥EDEh ONuIHRsiBh OF Bikroh¥e PhitRIes 0T k@b REbIE QiRURhEE RREHNized is
annonlun1conpounds hanng muscari ni c receptor

typicaHly dgbinedsas havingraréeles innehigh et lsastiabpetyP0 priseent afdhetpaisles have
a ma?%]ﬁq%diraﬁld?atlﬁesterl % 1RRAR IR | 6 g'm. CAIPRS b Q05 R Gladidt
€se conpounds, “processes I preparing them an
meangethb difenedér susle tHa0 half ertm sl ofiieparticles Bradaragned S pattickes with
THE ART Pul nonary or respiratory disorders, such as
largex hagmiter addiatie comaingd attelps Hidesmaller diemsferand
as SE le AEHUIZEL deVRIRY ixfgllll(i | @8 %g&mﬁ@?&ﬁ G G (%thringer
suc Isorders are a |l eading cause of norbidity an
Ingehwithathet AERNE Pabmomirg DebveytSysteant Agdigins Corpe);, enk heARI LC
0 vj-de .bronchopr ctive effects and.therefore .
Plus R 4 S O BR v Any e 6 e PON U i iy nebulizer
inhaldt 8QhP8seR 'anSiéb(fcl;hié‘ﬁq&gaps@ﬂgoﬁ%tﬁ?ﬁsing\h%ﬂl R 0108 é.ffjlﬁﬂtto about
such di sorders, nuscarinic receptor antagonists are
10 mgympLodlalcpmpdmdpStheimcnbigni hhernea¢rhloodimentyewdy 3 sodwtéon has a pH
£ gm§n adm ni stered by inhalation, a significant anpunt
of abouT §10, muscarini c receptor antagonist is often
abupiofKbrispéRfié BRAbSYTANbLthE lifiventish,| Odbnifdsiton! Pdehpriding the
_system c side effects, such as dry nouth, nydriasis
activggentds adroinasierad By inhadpsioafusing asdry/meander ovaler (DPhadyich DPIs

. . rLalc . .
VB ILERRHN R Bl LMIERISA R P o
patientieyir-beead durihg ingpiestie i foaderttd Betsieyes frdaflowhigcpovader, the

.multiple-daily dosing reginme i s not only inconvenient
activg ggent|is ypicadyifeanulated yiithrg quaiable sxsipigt siginandgeigsce starch,
AT, R ORISR SOTRIRE Sl s ot
Typiealiys the dctive ngent mumpeaoninédandceoephioed withagentipient i form a blend

suiteB e e Bliam 1 ATOT e Pt BRSRITBhGELE HEFEE B e astte agent
is in @fit@aized W1a) ReHExBinple h @6prbsentative |c@ﬁ1'¥)6§itioﬁlm e hiPADPI
duration of action thereby allow ng for once-dallggor

comprissp dphleetoseldiing o pattigle, size beiyeen abemt 1 amaedjabopt 40@ um (e.g.,
for muscarinic receptor antagonists having high
affinity for the receptor and a | ong receptor half
life. Such
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conmpounds are expected to be particularly effective

for treating pul nonary disorders, such as COPD and
wa@siaokied426vhi | e reduci ng or elimnating side efP@rUs2008/002321

such as dry-nouth and consti pati on. SUWARY OF THE

I NVENTI ON The present invention provides novel

rnar ni um ounds whi ch hav carinic
ary P e} ot B PATRELER eh iRy e e P YO 4 0y BRRITG
formldHdh cih 8P Blakk Sfor exARPe WSO ininBi18ctbd¥eith tHeMchay 8gent and then
been found to possess |nproved binding affinity for

dry pmding thefsnmposents.i Alternativelpt id desitedt theastivhageat Pareformulated
W1th81‘rft ge&g{plgh‘ct‘l ?‘BL c&% osifigy 1% tﬁexl %gﬁ[ %EJL% @?rﬁgtallfPI%ﬂqgfyv
gr e e

er po ency d “compounds

inhaR€ion cakitridtey or C&P¥NIRY rﬁ@isus@fwﬁlh@DIPnVBMs e vadllskrowpeato ttkske of
to be useful and advantagequs as therapeutic, agents

ordigagy skipldn theagt, gnd marsycla %Vd?eé@r%comércaaéb'ea&al e’t‘ﬁ’éh

représ@?(t@ﬂ@é &&Vides llﬁél&(ﬁn% ALS ' aﬁﬂn&fm'{g‘lfﬁ)&g Clié¥Haler®
sa or zwtterl on orm vvherel a_and

(InnbvwhaBmmmmlr),tmlyklﬁhl (@haxoﬁhagﬂﬂlrrej Dislous® brtmccﬁhalexach R1

ccnsmi i PSR GRimdnbhertilcopes P aepis Epaaps”
(Hoxh@ﬁ% Hatg:‘ﬁ‘aler gﬁ%@ﬁmﬁe 1he1 @u@flﬁ:alQ (éﬁie%%l Rotal_laler

, and wher e

(Gla@a%hltlﬁlshné $kbc¢ébéa1(%nt Cyrtsheleec @kyﬁlenmdervag@aier (Schering-

Plough TRRRpIsn? (A2 e mpafidena A R R hadier

selegdt Qﬂotﬁléﬂdﬁebﬂtﬁre@ﬂﬁﬂimeﬁ]@f 4id ﬂﬁybntlonca*re%hg%&‘ﬂon compnsmg
C2- 4al kyny or and

- C3- 6cycl oal kyl
the wma&qaélsmdwwg@fﬁdabsoﬁgl@gam u%;ng fmesfergd-wosg inhalse Dé} n$uch
MR AR OB e U AL L U G s
propeliay gad. Kyerenel-deseZodahlkyoesrthuOypivally Cofpridad kolhvoreeO- ;

suspEign of3ip SciRPEFt ] elBAPEPe i S8 SRaishisFaudrocarbon such
as Cng%? aNSaRItubr SR L6 (BE AN SRR 5‘sy dy qgﬂeféﬁaﬂ@roe@@hngA 134a) and
- C2- 6al kenyl, -C2-6al kynyl, Kyl

, -6cycl oal
1,1,1,238,3 BobeppfluorG2- Iﬁhp,arwr(bﬁ%@lzﬂ) ﬂﬂao@llgbtPH’rmayc lgencrakiglpreferred

due todoa:t}r%%i%{&l;? chlo%?@&p?ﬁbo&s igg;ﬁsegtme g%g%tiq?&weroj&ddltlonal optional
compSan BT 2 &ritlulating indhiiBdLiotv ety 6hiéh asWthdRdR oppéhtdfizDand

together with the nitrogen atomto which they are
surfagtanise piecd asopTbitan (Rolspler @ris@pid, éeciipin, apdiglyperebnden frryample,
| S -
0.5 GaER0, 5207k: REPGERAI QDB A6 M RO Wi and
ManefacturiRg Gosnpangs ped ¥¢0t92y2 3286 gMinwdsota®limag kyd Madufastuting
Comin D A SRS capaor Bt BAAGTPL Ghpriocs hom sbout 0.1

wt% o@"'@tl\gaoﬁféﬁ! IfﬁéﬁYLbo@f)dZO' AR CERRgL, M §bR ARt 0S5 @@/16 §1§1tf§&|ant
from 6al kyl, and - NR5bR5c; and R5b and

Wlthah@remdeisehdegtahﬁl“s"e brpelahtf Suph Ebmpositi@is @atm&lly(prﬁmred by

addlﬁag %f‘ﬁ ﬁéér pres%ggefﬁy&roé&groaﬂﬁné tovgglgi%ib%( c%%xltasmesr%é&umng the

active S%tgﬁ@gb'l (ifp Nl_s’glt%la% ,surfabteht (if pr%gqg’l?o prepéat @suspension,
the a.cme&( ggmlgmgz.(ed)anggx\pﬁombl%cﬁ él?rﬁjprgpem@n@ Rag farmulation is

then %ﬁ?‘é& gﬁagénn OQM%Ia.Hgfeg, \%urcfé %’Iﬁrf/%l %%hon % gﬂ'é}/%% (jl?e well
knowrﬁb—tﬁcgecdf@adhhyﬂy skdt 1rR@ aﬂnahd:i@n)asu?,htchkz&as tregehheerciatly
C2- 4al k .en al kenyl e
avaﬂahkawlg} Fepggsep ewseﬁ lgglegwga%e%ﬁt@@flﬁsgwt%# resh
5; each R6 is |ndependently3selected from hal o,
- C0- 4al kyl ene- OH, cyano,
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- CO- 2al kyl ene-COOH, -C(O O C 1-4al kyl, -O Cl-4al kyl,
-NHC(O-C 1-4al kyl, -N(Cl-4alkyl)2 and -N+(O O
wob@saiyzeach al kyl, al kenyl, al kyl ene, al kynyPCHEOS2008/002321
cycloal kyl group in RL 3, R3a 3c, R4 6, and Ra Rc is
optionally substltuted with 1 to 5 fluoro atonmns;

PhasfBefyichsSakiry et bl fn ptosol FEsefiptd Mg Bhl Elpbe®
(Glakaskﬁnﬁr_mﬁé)t Maxaie e &4 354 0Provnt{® InhadrBtherm@y] Sepehent®

each cycl oal kyl, "aryl, heteroaryl an

Inhaﬁa@pg Mml GlgrodipithKlimg), and thquzeg Altempatively, a sispension

form%ﬁ’ag eo%gﬁ% Igﬁ pfeyggetéi: bé“a{p?agr Wr{% alecjta%né I?? Fﬁ?&c&é{f §H ﬁ'r}?lcronfzed particles

of the @2t viaddenny$ee, ﬁy&ﬁt@m leaWoO 9933801 ﬂﬁlalxy IGrouISLfa")BdﬂGYW O
O@C 1- 4al k -S(O 2(C1l-4al kyl), -NH2
00/61}\(5-?( 1ae, (5r31P) tgr)d -N(C1- 4al kyl ) 2, wher ei n each al kyI
al
Wi fk\ﬁi 8}1{ otngn% ﬁﬂﬁ%ﬁﬁ% eg%?tdggn%g?hg%bggbclg BQ%H%% group

formuﬂ‘at@ns sndde¢vicasahitgble filrshhdlati@ddosirigharé described in U.S. Patent Nos.

5 873 800 d BB o Aol O kBt O S8 DA B §268,533

to GhO'BI 29%,;479%2435 BGht b1 {411 6 BYEBOT RICESPepl €S TO
quat ef nary anmoni um conpounds having fornula |':or a

p him m@:tqndv@kilryemdbe phaiasestidal cothpositidns amsrl@bbe ﬁos oral
ceut accept.abl e Cld
o B A08" s %e PARBSESH b Rl A GARUAR Py b
capstiles, thBI¢Rpillo oz clgas, @acHets, duidpiees, PRvdeR] 8 seRitieas 6els
having forrmula I"a: or a pharnaceutlca y acceptable
suspeRgienstp @R agReous R pen-pauepus liggisl, gil-Inmtey or yvatg-ingoil lguid

o B B Sy B o] By BGRSLBHne amoun o ie

activBtagkht. anot her aspect of the invention rel at es to

quat er nar a ni m co ounds. havj f or nu b:
ohaPadas Bt o1 o0 i Bpsagt Tomh G e Arsabtes
table@ %ﬂf& Ql(ldélﬁ@hﬁ%f ﬁil%fcbfh%@isﬁgﬁ\éﬁll tifﬂlc Cgeco%}fﬂsb@l% zﬂﬁlve agent and one

nbodi ment of "t or nul 5al’kyl en
or mmhaena@pe@lty @fcepthblelcams,lsoq:h assdogliveg Cttxatqq@radlealwany

onp avi f or mul
phosp iR st P e KPR o By b8 pe PR HkersMlentlie, qrolps glarches,
micrBogstaltineRellflose, Factdde, ficrddeagldcdsemanifol dzﬁfdl/dlr%dlo@@@di@ binders,
In one particul ar enbodi ment_of fornula I

Qi
such.aggathgripedylsetiplose, alginages, Eélaeanmimwaxl Worhépﬁwsacmse and/or

scacfi PR YR 2L OEHCF 0B ARG Bt 107 & 1BKiaR: Bllium

carbd)rlnne MBtat@ oefapica stabdhy pkzimé abldseertahaﬁhca‘tess guodibor $cfdlﬂrﬁ&arbonate
particul ar, havi ng_ , | ess th]gn or ug to 50
SOI“'IW} r%ﬁhé‘gﬁﬁ?‘%tﬁ SUFnp$ paralin: ARsoIPion FeSEleTatprg s aé&ﬂaatFmary
ammiofiuh? cé%oﬁf(‘lg @¥tﬁﬂg 'Zgérﬁs QﬁEltl h§é’ét§'lrdléfoﬂa;§¥ﬁd79r %y&roi ess
than or equal . Anot her” aspect of
monpsiearate] ahsorb@hat ss:hta@ kphlam mﬂeulommltemmp é@rtqaotnssuch as talc,

calei R reREnT Rodile Sid AR BB ekl i R e,

and/hixdies theréoPdodéringdideats; hﬂﬁﬁb@ﬂﬂ&iﬁg ggef@ent s such as
steroidal anti inflamatory agents (e.g.

c oReleassagsntsi wgl)tmg [BECHBCOAERY RS éws@témnag%wogmg and

|
per Imgag?lgg ?C L2 mﬁd‘%liﬁg;%(?aﬁgsnng?)ﬁ glrsg gs g{:gté‘ﬁt ?ﬁ?erphannaceutlcal
compaosvdntsi Exemalaph aasamxgelgbmts dbr t!ablﬂftsosa]isuhs, plﬂmmd Blees irclude those

e SETBRE S 1S, bPLEDU B0 2. SECRIRLAE 1 R b

of the invention pertains tg2a conblnatlon of active
agents, conprising a conpound of the invention and a
second active agent. The conpound of the invention can
be formul ated together or separately fromthe
addi ti onal agent(s). Wen fornul ated separately, a
pharnaceutlcally acceptable carrler may be |ncluded

oy oy oy

—~—)
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phar maceuti cal conpositions, the conbination

conprising: a first pharmaceutical conposition
w@ommpnoxreeng a conmpound of the invention and a PCT/E52008/002321

pharmaceutically acceptable carrier; and a second

pharmaceutical conposition conprising a second active

hyer R8T ey S R BA  Be e Pl M B RERAG Cacia st

cop&j&ﬁér@l del1afbsé Hedtath bRt et daftihx ymREAYY Sihiyl @élﬁl,losﬁaohydroxypropyl
exan‘gge where the first and second {;har maceut i cal

methyd gelBdesei a@ﬁt@teeﬁuémg@tsamtbe pker Fueepies ebpharmapasically peceptable
antiox¥ ?sUiHQl% 4@&&6‘3’1@ b da&?% %&a% JHEEREd Ui ga%&gt or
gonls are Therefore expec to be
hydruslﬁf)ludie asdlhhﬂflaﬂﬁﬂé lsodlagemte&bfsorfat*ersealhhﬂgllﬁmtahd mlheshke oil-
suffering fro adlgrz)fe or, dlsorder t hat |st fa(t
solublg apQHIFHS shetbasasserRy| almitates Bpylated exyaaﬁe
t r
R R R S nf??t*%?t?%g
chelatmgtdgentpaquick as cidrid a@d,cdibyjelhﬂhamme petorioctiowyid sothitol, dértaric acid,
i nvention. The invention is also

ound of th
Ph°saﬁ$%:%0é gtlﬁ%ﬁ]ﬁ%d of treating a pul nonary di sorder

SUCBNPSsifiBhOMA§ aRB B fodhulX8d RUPIIRTIR sYow b BSREOIRE release of the
asthma, conprising adm nistering to a patient a

actlmweﬁrstpemgs bramay Oéﬁwnpluewydammopsdﬁn%hxdmﬂ@lgsmmo\farwne
propotq ?h §tl?1]@r é'\ri ag 8%?6%?21 d)o om rrus%:nargr\r/lrglc?‘i‘r ere ﬁlt ?d?(lhttlon the

pharﬂﬁaemﬂcammfmdsﬁiom ofthiliivention nfiy dontdim epmitfgmg ageﬁts and may be
nmuscari ni c recept or - ant agonl zi ng anount of ound

formylatedso thakthe redsnse theachve agesb R s Obeef%@lthemar ¢sitain portion
of the %§s°t &H&?&ﬁét% IJnﬁﬁg Hf]%fde?aﬂ @&ﬁﬁ }éd ¥ enitdling
oun S are also use esearch too Sp
ommsaimlﬂ iwlgély candreeusad rendedeqfolyeric snbstuncesander dxas.n$he actave
of ng a co d of. .the invention a
agen] EALANLPE IBIor e NP RUBRH QO i RREP P BT PR (g of the

abov@l&g&gjeg%lxc?&,ﬁ%y usi ng a conpound of the invention.
ounds of the invention can also be used to

ev &w@pé)tlehmewdem forhs fs’@mﬁd@dmsmstwm includérdyaspeefiillostration,
pharﬁlggeutlr&ﬁ? ngcc%%taél%o oug? ong, grogmu sg%%ﬁ%gﬁa ons, agltsggnswnse?}rups
and aomu Clidquid dasadge Fo1ey typicalp S@Mpﬂ\&d the activesdgeaomuodigiett diluent,

provide a first assay val ue; conducting_the
SUChB‘F’oﬁOb g aaple.ayatgr ongther S&”@BPPp%ﬂJH ligngagents ﬁvfé ginulsfigry such as

t
ey RICH 5o S AN P 01 S e Pl b
benzesteppropylenagigedlc ) ,3etmmlané plycolheild (er 5] canssedy glousddutpeorn,

germe Bl At 9r B et A9 nBesgen e s haGeae) P ethitene glycols

and faf G aB Rktely mb&gtaeswmwdree tHREQITC RARFRERAS R BAGAY
ina mmmual. Still another as[)ect of the invention is

suspefiding-agsatstsuch asrdohodngfle, sthedylatel eosjmylo@c@mls lemoemthylene
sorbl%l a%g @Eﬂbet r{gr)rsl rsnllcr}?crgftgﬂlsn% acrﬁflu I |C Olra 61m1 t o meEathé/droxu{]
bent&ﬁwph@r-\Mghﬂhrﬂ tEAUADAIN, dmafmftxhees fhéti on; and (b)

determ ning the effects caused b}; t he conpound on the
bi Yhsgietandeshfor arpl admiustation, tha @hagRasauticsh compegitiens of the
r $ "
inveilidiiGa Tl bAUBEAFRIRS. ARtlet Rl T B APl tibe R refers o 2
phystally discretessypetiuitable foe dosingapatint,ied. adaels uhid cantpmmga; S

of npr ar ng c ounds of t e i nyentiqn, conpr.sjng: .
predqiiingdavanity o BB AET FRecH SHGHAEY Lo Prodhps the Feusigaapeutic

of formula Il to produce a31;on‘pound of formula 1V,

and reacting the conpound of formula IV with an

organi ¢ substrate containing an R5 group; or (b)

reacting a conpound of formula V with a conpound of

formula I'll; or (c) reacting a conpound of fornmula V

W|th a conpound of for rrul a VI to produce a conpound of

o r

. o o
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invention is directed to products prepared by any of
the processes descri bed herein. Yet another aspect of
w0 besitoBaenti on is directed to the use of a conporms2008/002321
the invention for the manufacture of a nmedi canent,
especially for the manufacture of a medicanent useful
effecggﬁlaér qar{elrﬂr}gn ?%@E%]langgna %th$n§g)r dern?g iﬁ%al glﬁ%fa. h (PrI &Kam le, such
unit 3§RABE forfifs thdiEbd EHpSIkS, AAb1BG! fifts,Had ke e use of a
conpound of ‘the invention as a research tool. O her
asfpempsundscfdhdivaention eangflsa Yeeadnministare¢bparanteratiy {e 8o H¥d

h in.. ENT
subel{FHENE: R €loh LI e Srea o b] i St

adminisfragiah,{th@hctidel dgbiib prdvidddan i stétle solptied, ¥agRutiosadrl eynulsion.
acceptable salt thereof. Mre specifically, the
Exemplgpitolats for grepacrg suehdfornulatensingludeivgtersaling 1pw ynelscular
. i [ - ar ' . . .
W61éé§¥l?&ﬁ%£e ?Lgc(ﬁ){:;ﬁ’s %Meen%%l?%oq,g%ﬁg%ﬁ}ggﬁ% gl@g&l}/oﬁsg %Qﬁ{lﬁ,bﬂa&y acid
esterp barhnm ethitl iobaatd, ynd dedjiteal eypical garefiteeal tfemm]dtipnait arsteaily pH 4-7
annnniun1%§H$ound" refﬁgs to @ conPQund tha] is .
aquegs slPY Ofghy asHhisiAsERh MASFBRRLE g fiPRTMaN 28R, FBRtILene or more
solutifikdrs, stbEliRkd) lp?ésErvfaﬁUés, QaeeirR0RRn Rl QBIserd Bed MsBerkiAB agents.
have been replfaced by organic groups. As used herein,
These Hermuatnsouaypaneddertd steald byesetdf@rsterile injentahid evtdium, a

Jd.nclude ¢ ounds of .formula I as well as the species

sterilizife Aectty TRepab agpdadom o pedd 75, TC, 174, and |6,
TheompsRedsFshdinvemeon dineildd B adiiifistiied SaRatxm AR UAown
salts and may be converted between different salt

transfermad dglivesy skstemeand excipicnts: Farexmmnnde.dbe eampguad can be admixed

it SERTB i cHEA D, A0y RO L TS SR ol

ounds can tai
azacgaledikanl\vatesndthe likecdnddacorpoiabedintonepaclopesiniilat &éliery system.
invention. Accordingly, those skjlled ip the art will _.
Addyigrg) g F i ae uaEEaT Hi e85 S BB ITHIER B hedt R masphe used in
such@%ANU-Ral SR SIRINS if fesfled COMPOUNd Of the invention”
i ncludes reference to a conpound of fornmula | as well
aslftdesigatly tiphammroeds oLhid nverdpaphapbeadministéred imsccamhination

., phar maceut i cal |l y accept abl e,sol.vat es of .t hat conpound
with B¢ BEROES HbFoinet PRy 4808 Mhe " Q0% SBURALIR: ORIostions of the
inventibhaay opticialy conta dthémcﬁugsr thaP4re c6lidfidhis@eidt Witk a @Bpound of
SO may exist In a nunber of stereoisoneric fornms. \Wen
the in\gaHoR hFergxapwie, dhescamposiiasapy further sompriganneqy mere drugs (also
r e f r .
refer?éld. tg %fs %ﬁéﬁ?aﬁgﬁg&é&%ﬂ %%lgét?éé tr’rgglrurtég o'ju% Tt Pt hodilators (e.g.,
PDEgs inhilsitors adeosierdbohedulatoxd ande adendrdidieeckptbeagomi osanti-
. . otherw se indicated. V\hen& chem cal structure js ,
inflagpaptory SgCRHS {h8wCENJAl SPUrBHRRBIHAY Agent fucnds GARKPEFBAd and
glucddicods: nBRIRIALA aﬁﬁgﬁﬁgﬂnﬁﬁf@r&%lg@ﬁ@ (QSAATDASREPDRY inhibitors);
such structure. Thus, for exahple, the term "conpound
otherxhugcarimgl racdptori aptagonistsded., auti¢chhalinetdgic agéntpoatiibfegtive agents

st.ereoi somer f thec ound. ..Sim | arl when.a ... .
(e (O ROV A Sag Restive PRUIRiG, ot SniiylialasRapy; yntibigamines;
protédbd inhiMetoks) dEefhOPdclidts (4185 B, akbhikie dnd RelirBRind Motiiitors); and
m nor anounts of other stereolisoners may be present in

combipgians iksees iNpHRerORs eXmplehofaweh dieraneutie sgaihaewdlknown in
n ed : 0 . :
the sl e Bfibies L ULRERe] BBby. 18y Uibiblnk forbulfing of the invenion
with prsessidas agents dotlible theedpy Samber shielvadiiilel,husdcarimanédeptorr S
may be qQbtai ned by nunerous, nethods that are well .
antagemishactivityrand aghvity assesigied ivithe thersgrordrnrasnbiGr&hnadrenergic
using a suitable chiral stasionary phase or support,
or by chemically converting theminto diastereoners,
separating the diastereoners by conventional neans
such as chronmat ography or recrystallization, then
regenerating the original enantionmers. Additionally,
where applicable, all cis-trans or E/Z isoners

e o s T r a o I

s
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In particular, when d is 1, the conmpounds of fornula I

contain a chiral center at the carbon atom i ndi cat ed
whygoosheas4gembol * in the follow ng partial fornedEUS2008/002321

(shown wit hout optional substituents for clarity): In

one enbodi nent of this invention, the carbon atom

rece}}’tgle ?gt]olnfﬁt)e ?rrbp%né pa%{i? M orrpglfljsrgg 4 %&l} Jn@ﬂsﬁa?lf 'agélj/ gr?{dnng@cases by
adm(nRXerﬁkaf sifigle 2binPOsitibn thrRtaip@ghs activeagetdentd the setolyarlyagent.

ynbol * or are enriched in a stereoi soners _form
Accq{amgbg ip yet appher gsperifithe Inygntign, ﬁmhéma%ﬁe%?? SOBRPsifipn
com@rg%% Q%Bm‘f)hgwas b{@g2 \Setn(t:lgnn ]fa?s!ézggtg% ii’t{t)lﬁ/g]a : %rlkfs 4 ﬁﬁjarmécéd?i%ally
acceptablediaméart Thordpfoorthese. aétiveorgenisandy dlsbe trctuide&)n the

conflglﬁoatlon t the carbon atomldentlfled(fqv)fh? .
compasifRs} Bor sxample, 3 fomppRition may cOMBRSGE SHRRPY nvention; a
secol@aty AferltRB1eEeR HOANEIHEGRrbRR, Bt ad?él‘le%glﬁ Pédepior abSidts;The

conpounds of the invention, as well as those conpounds
phosphediesterasdié inhilsijars, rmducgmbnmyloaa; ﬂmrQOﬁ,cauchephaHnaceutlcally

opi cal Iab where one
scceh3fle ity I A SR IE BRI e s sl RrRAEe Sfmpound of
the idbedfibe, IBeRlrdhiefdie f&:@f)tof bEoRithehded sBioddIaas-inflammatory agent. In
redom natelqi(l found 1n nature. Exanples of isotopes
f

combipaiiomiigrapy, thaemopat eftwwmponné of He 1@%@9%@ lwdxmrrsm}% as

et eSS U, (A A o IR

admmmte:radlmmohaherabgen found to possess nuscarinic

ConBSaRPeut o e i yerBaD PRy el GoDaR Sl e Bb¢hEeond
actl\)e"égérﬁ‘fs For 5‘@61{] os"i‘i‘n‘;ﬂ E‘drfté[m ngrbom/ggé‘ﬁ‘sd oP Mg H "Qg@ﬁ%hynbg present in

ept or subtypes, have er receptor half-lives
sepatatelarthdistinpt eanposm(mse\nhlyh ammhmuad;tqrqi toctha petdent 51multaneously or

conpounds, and are ex e t be. usef as .. .
scqufFIS A E Prtitlont SormRfing R SNty Siking g a second
activER@eMARRPUoal eHtRNHEHd cétRir & dhdicQuipaient td or EMbIASi 6 of active

the invention is illustrated in the Exanpl es herein.
agenfyospitsignt¢aeruadiof shomsentipsr andeagsegandhactiveagent. Additionally,

the FOT BB BY BB o OB ORI et Rl o form
pharﬁﬁbéwm]rtg)miibbﬁiontobﬁi]ﬁ'&r@rmbdnqidmﬁﬂ odtle inn¢ritivaieal séoond active
angrOVIde representatlve xanmpl es of varlgus asgects and

AbEIPRarmeseicaliy acqepipbif Gaprer- T dais cpbpfimacdihitas praponents of
the c\ﬁﬁJgHﬁﬁoﬁﬁFe tzﬂigﬁlgﬁ ﬁﬂnzt()écporf BiEdda8 o Gl%fatef@%@fm:al i Hate alth% physical

aspect odi nents and i nt ended t
mixtgsedk thte adimmistesadbiodi thenapentisally effedtivietamdvat sgiog eny)bf thheoutes
d g(thlon In this regard, the representation that a
ST ar val ue or substituent is preferred is not

I NAGBAREVED, ABctivAYadeAtsausy) gdtivEdparaty ahdI@istiAdt before
substituents fromthe invention unless specifically

adminifiriatian kxthe pridenia iy Bus ersbodimgnt thy 2geatsi ave aplpiysicaily maxed

toge&ler(jgeés%nad?rigﬁiétr%%or a}ré: yc}xﬁ]f B*Xerta{l] g%ﬂﬁ%ﬂg% % I_gat éé}l)_ragﬁte%mes as

sepafaté Sorfipasitichs. Snclaémhb@itlmhmd Ibﬂ@ﬁtkagbd s&pabatellyior ey be packaged
nbodlnent both.a and b are O. not her, enbodi

together W ajkif ¥ hgn pdmigustgpedat 5‘?Pé'§3éﬁf1meéa‘gﬁ SeePndpry Agont msma@wa“y

be a(ﬁ{unﬁsl?&e@ lesSthaft '24510955 zﬁ’fe? Qéllrﬁdlﬁpatfbfn Jefike mﬁﬁkydndrdf %k ithentlon

which it is attached and R2 is independently
In other emattoglgménte this timed atbllatyd)nshtpoz 1ekalthanld hourgdessahdy®hpurs, less

than :6@335?%/%; 81_aa|2l§l]y| ’ é?lankgb%s le an FgZB) l}ggs %@mutes

, and - NRbRc. Each IS |ndapendently sel ected from
hydr ogen, -Cral kyl, -C2 4al kenyl , -C2-4al kynyl and

- C3-6¢cycl oal kyl . Each Rb and Rc i s i ndependently

sel ected from hydrogen, -C -4al kyl, -C2-4al kenyl,

- C2- 4al kynyl or -C3-6cycloal kyl. Alternatively, Rb and
Rc together with the nitrogen atomto which they are
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attached forma C3-6heterocycle. |In another

enbodi nent, two adjacent Rl groups or two adjacent R
w@emspea3426 e j oi ned together to form -C3-6al kyl BaTEUS2008/002321

- C2- 4al kyl ene-O or -O Cl-4al kylene-O. hi one

enbodi nent, Rl or R2 are independently selected from

less %?}/g?rb%mtﬁ? %Ss HF {rélnt t%yéfhwgéé%@eﬁ 89%51111%{3';]%;2 )?)f the

comp&hm'ﬂ the ﬁ%ﬂlon KR 1sQ@Aéo ﬂeféirﬂidh}ﬂas 6€u@ntial-aiki#ationathus, a
-NRbRc_ (e.g. . I n _anot her eci fic enbodi nent,

commundsofébfr BYEREPTY ?a)@rheamimm@mr%d b nlaapn sipultaneously or

sequ%{x/t? IW@Q Fﬁgfr?%uag: 815%( hgeﬁ?hgnﬁgﬁhﬁg?a&g @l d@éﬂ% lthiﬁ%ﬂlploys

sepamndasdsmpartmdlty\(d; # blisteo p5cl<fsb fmreaclamm agEm whmmpqmntla]may

0 n.he -Cl-4al k s. di fl uor
mea peing qomimE mr%ﬁ%évtaly fr g mw%rlsapﬂ&% compoueﬁaaf the
1nvei’1\@1(§‘1{ &t df3oind gé(fekéi‘&'i&'@ﬁhﬂ%’ fatQ'(e. %r lohb Hgﬁﬂﬁﬁe} B)’ {hcreé I'iburs later)
dition, ch cycl oal kyl group’in Ri,
Alteﬁ(atmdy, the cgmbmatmummy bei atdlrmmsteoecBumg)mplaIammdﬁls/ery dev1ces ie.,

one (ii%g/egyeﬁ? dent ¥ %t ed@({ifgg&a&ﬁdh%gqgg can %é‘hv&g% different

routes%f@hfrﬁn@trékﬁink ¥£.) one 5 fAhd(akdn 48d el &ther vy&tal adiififstration.
1-4al kyl ) and -N(Cl-4al kyl)2, where each of these

al kyone @nhxféhlyﬂlentaﬁ@ kit ¢omgrtiseg ﬂcﬁnﬁsiog@m fioem somprisingtaggmpound

ofth\é%é\gvf\iﬁg gan% e, 8?6?‘?@@5‘ gse foﬁcoé@ﬁk&%&wo‘f’eﬁg the

secoEdEl(:er Ehts R dorttn HerBﬁiQ uﬁdj@nﬂtlﬂdﬂlﬁﬂdﬁﬁt ﬂo}taﬁ@o@ﬁ th%dnéth@d@ of the
rogen
mvenfé%l 6@1}“&1%‘{1%9@ fm’@sanﬂ tba Psﬂond (@zhgﬂeft o Sa%agp B together

5 PR A T R ) i
ofa dﬁﬁas@ Ioetredmat gdndﬂzmdm agmtehet erocycle. I n one
o nmbo
oo g R sy A PERS BN 1818 (DORBRARSRTY pifectve
amo@rﬂoi &1edre @iﬂi@aﬂl infs@feACan 330wt Ehalt Bﬁ%@é@?ﬂ%ﬁpeutlcally

dro&en or - 2al kyl, such as methyl and eth
benefigial giiesnt h‘éren@nwdmlmtwed Rih agomprend af the b@vmtlhydffbg egcondary

agen’tb‘%a ﬂ{ﬁtd\}\% ?orﬁl cgfﬁz eé})ag?ngc A 1tgalt1 P9& ePt%ié)le sgft,clséﬁ@ﬁeé B 1885' ure

stereofsbimef)aht ¥o €afH. aTHus) geoaﬁ&a@dl@bﬁtls nB@RH bbRweire ahtended to 1nclude all
selected fromnitrogen,. oxygen aor sulfur.
hFﬁ@B’i‘%é@ﬁ‘lP‘&thﬁé@é‘V@E?@hl%o? Fage nreRaredsing cenveptionalt
r | 51‘: di
proc%tlilgéestr %SLI rh?glenPsr §L§ Eﬂ: (fbkéﬁ %}r B g?%otzﬁlﬁn %gfnlar}é Ityplcally in the range of
aboutrf 105 h@/day- tdaybuteﬁﬁ)@ mgfda:ymr phol in-4- yI Each of the

af rementioned a al ken kynyl .and cycl oal kyl
LR Reanerresat ok oLl dRYenbh s s Steredin
com&hh‘t%rpwﬁﬁ Q1P5 adreRérgRRERISr a%gﬁls@ aReM8sentdtde pb erenerglc receptor
addi tion, each aryl, cycloal kyl, heteroaryl and
agonrég @ﬂb@?ﬁm@ ag:rrmjélmltﬁngaalbuterrdyblbétemJb@nonemlefwnmteholl

1nda<§a%{_§l42ﬁ%gﬁnltahﬁg va bllrtgr% qqer}apr?ige %ncfl elm&eergl galﬁutamﬁ&l sslmefamol
salmetexdl, tkrb%@dlkx}t] and- tﬁe Gike - %éﬂﬂz adreﬁé@c(r@céptéﬁdgkmis)s that can be used
) S(O)2(C| 4al ky NH( C1- 4al k vahereec
in copﬂtggaéloawkly} conapqg.glﬁly |of g}@dméq:qp)gﬁypclgqie@i(m arg zQt Paited to, 3 (4-{[6-
e val ue
({(2@;?%%8{0?&82?[%};%,0 orq]?},?dl%g t cgp;‘?% b&%%iﬁglt} glgm-bg,j and
hexyé]\m}n}bmm)bepmltesmmranhge nd3-(B- {[MH({ER)-2hpddk y2AH hyslroxy-3-
0. hi dlme
(ryaesyPeu P o cvadben T ER0rPreRy terRirs iR pnd related
sel ected fluoro or Cl 4al kypb-. When nore than one R4
substituent is present, i.e., cis 2 or 3, the
substituents can be on the sanme or on different carbon
atons. Exenplary R4 groups include, but are not
limted to, nmethyl, ethyl, and fluoro. The al kyl group
|n R4 may | be substltuted W|th 1 to 5 fluoro atonms. For

T
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ring (i.e., the carbon atom bearing the 1-carbanoyl -
1, 1- di phenyl net hyl group) has the (S) stereochem stry.
wo moana4ber enbodi ment, this stereocenter has pdEUSIPS/002321
stereochem stry. In one enbodinent, d is 1 and the
doubl e bond is present, i.e., when the ring defined by

comi lndh gt £ Y EBRLR BRSPS
hydroi%*ﬂf[@ﬁ?@droxw &@*ﬁm@mﬂylmﬁhﬁlletﬁﬁl} Wn@)he)aﬁ‘ﬁﬁ'% butia
is. selected from - 6al kyl , and - NRSbR5

phemmw@%bh%wmhenw r@h&@g@%@wﬂy @@P&%&NQQ%WW%

(Gla%‘@}ﬁo@ Ltdéy_#‘gh {[ %@g%_@z and%fﬁ%}hglgf |H<,y%]]r x?%hﬁ:@hjél nent

hydr&%yeitlsyl} @B o)Heaylfio:of} butyd)-adnaewsseifonamdd, J{(4<y[6-({§2KeAf3-,

(forriy g igs 4 tas PR -Es&vﬁlb%%ﬂ%@ai%ﬁg il iapy) Disn of °
beanﬁ@uFf&%ﬁH@ rg-(@[{'ﬁﬂ( {PIRh-2- 1amﬁf8?—4q{£JﬂYMph%y9}J§5

al so be substltu ed W'th
hydroxye@nylmu@)hexyl@x)éhuty@hl@mybnqgulfmmdeg N<tert-butyl)-3-(4-{[6-

(R B BREAS).4 B R SN by &P P R fib 10
ox }b éi&aaesulfohﬁmdes@ﬂ (tert=Hut{d)-3- OS ﬁﬁzg) 2= [@((@&ylamiﬂam-

hydromn@d g)hy[qmy t%yl}@m{p@Rl%Zx.ygggy}b b’ng-egeqydfhnam)de, Ngttert-

ot 4 TR0y LR Moyt v

hexyl Fm@pbm@ebeﬂzynesanfeﬁmﬁmefam elatedrcogpoundsclisdlésel in 0d 02076933
or. they can he taken together to form

(Glasq Sy KD (U2 45- BRI Qe binebon iy g oshop bradlemino]-1-

hydr%%]@%rdﬁx%n@ﬁgl)ﬁa&o@ bftd RA4E E%;ﬂhg&{%ﬁ dléélo%ea th wo

or” ben . I'n one e
03/02@83|(Gyaxosfﬁn@hp dsd.); @FIC{Z [Hf((lb)ﬁbhpdmmwlmny@ﬂbdmmmhenyl]

ethylggﬁ’é gfl'&%r?)? #‘,](3 &_ﬁ%‘?l%d%%rt id%éji%hg‘eg?&g;dg@]%;ang reia?ed

comp@ﬁﬂlrsclosﬁlﬁ))lps PatBitNd. & 996,793 (MbMRE! At ; N-{2 [4 (3-phenyl-4-
N (O NRQ2- (['S) - NRQS- ,_and- O =N-0- R ) -

methpxyRlieoy @mnsahmya@ﬂwﬂ} yérony-2-@- hy@c&elz@éi)ecunmlmn -5-

yl)et%%lmn%esand relgeQ)comp%Pgds %@ed 1n-{51§ f’ét%%oa%%g%gﬁ% 68 Yoran et

al. Iz apheicubt enmbpdintenhake leadranorEcemor z{gbn&t ar drostaléinens.

0 ticular epb dlnent this linker is
monofeﬁrqgﬂ@ﬁvfeéﬁlé of N - Ehtifi arhyshpxy-emhary ehplsminRirhenyligthyl}-(R)-
2-hydrd@{ ey d i

R e S Ll R LN AT
adrertaredeptor mggniktev Bl zstdninistuteduint 4n dmaunt zuﬁﬁsvimt td premids from about
0.05. pg gend ntIy selected from-G -2 alkyl, -OH and

é BB 9% ne particul ar embodi ment, the Iinker is
- (faHpticdienBRlimeniZa c@%ﬁﬂﬁhd §§t‘l=l@$ﬂ\}ehti§1ﬂ3§ alintiBisteedd in
for exanple -CH2- CH(OH) . The linker connecting
combgnation witlea pigenigal antirigflammatosy kgenin Reprasentative werpistabianto

inflaf 080 2B ARl BR4Fe doihRET G he Tt MadRE AT EHER"
budekd’lﬁde Gﬁtliocﬁ)lxﬂ@tbplbﬁatej 200e60,1RYy- bﬁyﬁd&)&bis{dﬂyﬂ%dﬁ&-hhﬂuoro 11B-
Ituents i ndependent I seI ect ed f rom - C| -2

hydr%ffykf?ﬁ G

dexa?ngﬁa&ﬁlek 3& 9h¢ ?’éﬁxcsrgcﬁha t(g_fuf%ﬁcaﬁ?ba%ggxﬂf 1 lt[ﬂéﬁis))éy 16a-methyl-

3- oxea(nﬁi'd%)zﬁl 4 dlér(BHEZ[Qea(ﬂJﬁtEfdic acill SHRYGtofdefhy] ester; 60,9a-difluoro-11p-

hyer){yd_@) gl_e@;y@]@a [(4-(11@1”131_ gthlazc(lnggagbg{_y%jpxy -3- o§<}oandrosta 1,4-
-(CH2) 3-S@2-, -(CH2) - (O --37-- (CH2) 2-O( O) -
-(CH2)2-C(O)O, -CH2-C( O O CH2-, -(CH2)2-NRQ1C(O)-,
-CH2- C(O NRQ 1-CH2, -(CH2)2-NR®R2-C(O - NRQ@-,
-CH2-C=N-O, -(CH2)2-S-S-, and -(CH2)3-C(=N-O RQY4) -,
where RQ 1, RQ2 and R@ are hydrogen, and RQY4 is
-G "al kyl or benzyl. The value for eis O 1, 2, 3, 4
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When present, each R6 is independently selected from
hal o, - C0-4al kyl ene-CH, cyano, -C0-2al kyl ene- COCH,

WO SNG4 1- 4al kyl, -O Cl-4al kyl, -S-Cl-4al kyl PCT/US2008/002321
-NH-C(O -C 1-4al kyl, -N(Cl-4alkyl)2, and -N+(OQ O In
one particul ar enbodinent, R6 is selected from hal o,

diené-q:'}j‘ %N!_pléél%c _aigr?' - grggl%gg%%{c} 6% F%Jal (i' ?llhxlé%/ool %gﬁg—@' 60- methyl-

3- oxf)llaﬁrp?oplﬁhjd@kymﬂ?&télﬂ andiend- 7@ cpBothicichéid (§di nent e
is 1 and is fluoro or chloro; in another

OXOt@tﬁ%&FQ?éWﬂ 35yl sster; Smsplide; fgicasong prorapnats; imeshyg, pregnisolone;
mo agégb?ﬁgug{tgg;‘}éﬁggoq?g@u P{dglsg o@gspﬁﬁdeg[%ﬂ d $ridh&R6Bne
aceta@nidb) @ndﬁrethkeRGl‘ypma-ll@ fhalsteyéldsltmlltl 1aﬁamﬁfi&>ryhgemwall be

enbodi rent, R6 is
admingtergd inan PR T R LS ﬁgout&ésﬁ 508 ya Y&RE" d9sF
Onﬂnee'i@ﬁ’lgla?? BEmbiREtibid isa Qi uﬂi |o?'f}fe 1%0%%%&§nlstered with
I n ohe enbodi nent, -C(O O C ]-4al kyl such
salma@rol@(s ) ePBo@Hredergid r@nptoemgmmtngrdt flutR@sane prepiGhate a$ the|steroidal

antl-gﬁ'%ﬁmg%oqsﬁgk A.l?(ﬂi’l o eg%ggg di nﬁ{natl%ls %C%Q?%ﬁa oft lee invention

co- adxhlhhéféx@lmﬁ a'ﬂcryétanmetm@m @@bhl@ﬁb@eam@fm&qa (I(R) zmg/@toxy-z-
-4al kyl )2 such_as one enbodi nent,
phenymsdylmnomnm %9yl}d§6@p&y®om2ﬁéfowm@@s+u t ut ed w. th

hy&%ﬁy&tﬂ@ﬁ@h&;a%:{g% Bﬁgﬁreg&g%t&’ agﬁﬁlsg gﬁ??ggggﬁyg o- 17a- [(2-
ﬁum@@@lbon@ﬁ)exy]etrﬁ h?drbﬂyl-lﬁfx rﬂetmﬂlas oRCAIdEdstR I JAydiems ETf- ad&bethlolc
is used to refer . to an ani oni ¢ counterl on of a
acid ﬁhﬂ&%@aﬂ esiar|ay thecgeigideh PRI ianmERRHARCES of
h
prRCE Rkl BGERLANE SERAAN SUBE LR Oy scons
€.g, MI’H&SI(&}ChW dodinad ¢ro(riogticater nedocrony swdiumt phosphodiesterase

e it teise Sophyfiing, b Gbinidhigs hﬁmﬁ%ﬁﬁ?@%@iwm
1euk&ﬁeﬁm{tsr$ml | @it (52 PnREGRNRRAIALRGE BRichkaGieds syrﬂﬁés\ﬂéj ENOS

| ustration and not linitation, al 1 phatic
mhlmgwm, @r«;ﬁpasaemlubltqre, syich ag friyptase angl @J@mﬁeenhlgltgr@owtﬁ integrin
F
kil 614 LR AL 0B PR 0P, AEAELE, R0l s i
cytokine ahtagorist® fd. Ntlendsking drithdanisto ashtas Cardidtedhikinamntibady (Il
acids_(e.g., benzogic chl or obenzoi c,

antibaﬁ{sﬁ gf;%;l;tla.@gﬁ an alée/h ttlFegrmy, ap, pb[p-d? }gera@h @ a combination thereof); or
mhlguroygomgk%@g};ngmg@ ds), amno acids (e.g., aspartic

tam c "acl aromatic hydroxyl aci ds (e.qg.,
o- hydpﬂkylﬁ@mmqumpnt;yctpmpybmdmbﬂhe ,mventlon is administered in

d ht hal
com e AP BHE 355 Py b (SRS pf mixed R RF/PDES
inhitogs rrbespfydehﬁua@ POE4A(& Hixed POBRIPDE4 MMiitdts iRkalel ButaRénot
succinic acids), glucoronic, mandelic, nucic,

limited e cisri-eyanerdots- @yclmml@xy-ﬁamtbwmhmyl)oyglmexﬂrtlﬁeribesyhc

( niC ,c, edisylic,

acid, ze P}%nslaﬁgéﬁ %Jilésg[tg R ?%@E{h Al uI f oni c,

d1ﬂu6ﬁap’fdﬂhﬁdy§ﬁﬁ§ﬂljc§/dﬂh&annapﬂé lvad-pReyand.4H5¢3- dycsd\ﬁrf)pyln&thoxy-4-
napht hal epe- 2, 6- dj sul f onj.c and toluenesulfonlc

diflugromethox yphepisyelohexag:-1 SHdC’€ﬁe°XaPR‘é‘ [3nfcyglqmentyloxy)-4-

I
meo S ol R NCREHL Lty aapar el
accejtably rsala;s thpreoh | Otheb esprerientative PDE4, ordniphd RJEAASDES ;nhlbltors

2 A B, R4S BN TG R e e

1- hydr oxynapht hal ene- 2- car basyl i c,

3- hydr oxynapht hal ene-2- carboxylic, lactic, malic,
mal ei ¢, methanesul fonic, nitric, phosphoric,

propi onic, succinic, sulfuric, tartaric,
trifluoroacetic, and triphenylacetic acids. |In another
enbodlnent the pharnaceutlcally acceptable acid is

o o
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| - hydr oxynapht hal ene- 2- car boxyl at e,

3- hydr oxynapht hal ene- 2- car boxyl ate, i odide, |actate,
wodoatias426mal eat e, net hanesul fonate, nitrate, phOFpERVE002321

propi onate, succi nate, sul fate, tartrate,

trifluoroacetate, bi- and triphenyl acetate. hi yet

PR RO e F O B e Rl

WOSITPeH6 R bwa RBikk); 18P RBkk6); Va1 D29and(Nhpb¥, réflumilast

Thus, theé |nvent|on is also directed to quaternar

(BykaGirisien) eicismam gsmoavsdsglfaesia WO 47 (Byk—Gu%en),

PumBABIRTBIE RN nfSEREED. SoRlde (IELER ol B RaR" 2
VM&fSWUMsas I(Vemlahs)amoztdme(rraﬁmbcshlmy an@32585 (r:(r@belsz,yala@

a, b and ¢c are 0 and d_1s. 1. Thus, the

| n%ﬁP%ﬁul%efab%m&P‘r acemworrd afithe dnyeatign iswdsminisiared in

Comg@g‘gg&#‘ggﬁg q@gs:c%ﬁer{elg#@sm'e? e IE% hg%%gﬁ ?Hsé’ntatwe
muscdm&udmﬂiag‘omsts‘ inchdé ebut are it limmoddhtey atepireg atrepihe siRBate, atropine
.-C(OONH2, R5 js - ,.a,.b and c are 0 and
OXIder%%tm@mplpﬁ%m%agmmngélyambé%@a %@S&X@%@PZ@@
hydrSBERIA4! B GRTRRNE §5dRBYdMde! Prdkpfurh Srorfide Soxitropium bromide,
phar maceutical ly acceptable salt thereof; where RL 2

tlotrcﬁsmn:hyomm Bethanthigling ,prapmtmzh)(e hramids, amefqtrnpmefrmthyl bromide,
lidi nlgr 55 The s al so_dj
cli 13133} PRUJS; ©

AR TROBRRD. ReSroRauits P tnpolgte bypmide,

tridilfxethyRerastid S @lathilone); a@k@gﬂcﬁu@ahéthylla@m@ Rgcl@b@ﬁt@lat@ and
b are independently 1; each -

hydroghderderéropisads; trgleeﬁyplcsmévl@aﬂé@b@@dﬁfmrﬁnzemw?lznzepme

R O T e L R e P

- ( BHap&titular eribidtifiklhObllcofigdundl of the Gnsen8efisCGldMinistered in
comt_)iglngz%g \gltge@jmt(ﬂgs_'zteg)%es 93 1&&%%&%&@( @e@:esentative
ant1hls(t:‘|ﬁlﬁln€§ Q)cgd@;gut aré ﬁ%&%@ﬁ@lmme%oﬂ@%oxamme
malea(er—laMstBreSfumaeaﬂd digl@HPI3d miNe By |RQdhloridevhrd dinkR@hydrinate;

ethylogedt Sihes Sigh b8 pYMGOSE e AR wsefeah fming i felilarig and

tnpe&ﬁhﬁﬁir@@ltfaft@rﬂll%ﬂhﬁmes e ab kMbrphefiarimelont %B@vﬁi'ne plperazmes
cyano, 1- 4al ky -O G "al kyl S- Cl1- 4al

such SR OPEY A bydresRgride. Sdtomyaeiogmoate, evelizinalpeyhiorie,
cycli 'eq#dtﬁg IF@IM ZBI% lﬁ@%c%?og#]dgyaﬁlg%?ﬁ%l%#g}?grﬁgglgﬁﬁé,c 1%)9'F<ﬁrées, such as
asteraizkslel lvocaBastire mydidchiuaidey losathdine br ite desshiboethok i amdlogue,

terfe@%ﬂggﬁs %&%{géaf%waﬂ%qogﬁl 5%@2#% 3%4%%%%@3&‘;{4 yﬁ%the like.
. nTﬁé‘fdlBﬁqﬂﬁfo@iﬂhﬁa@hﬁg 11118tr9fé%ﬁreE@ﬁéﬁv@?ﬂ?{fﬁé&%ﬁ%@ﬂﬁgﬁtmm

having f e: or a pharnmaceutic accept abl e
of the aventiorer eof ; where a is Oor 1; Rl is -ORa, where Ra

hyd I
A R A T
- ( &Hdmpoh @b f theaﬂﬂen‘u()@'('@)zgn 6 Bicronfzell an®theh b¥éndéd w1th lactose

each IS independently selected fromhalo, Wile all
(25 rag) tTHas blsndad mixtyrgys mné@meén@wa;geéamsmh@latﬂ@ucwdge The

ep enbodi nent ,
con S ABSAT e bR Qb rIOPET Gl o0
anAtrierorerddadnipanhd of the 1nmmhl(0®0 mg) iH Hlemieddzvlﬂomilled lactose
ernary.ammpni um conpound g fornul , 1
@25 g Lé%g dctqse in which ok groates dhan éé gecoéélgﬁt ETiges e 2 MAD of
t hereof, where X is an ani ong.of a pharnmaceutically
acceptable acid. In one particular enbodi nent, the
invention is directed to conpounds of formula I"a . A
particul ar group of conpounds of forrmula | are those
di sclosed in U S.
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Provi sional Application No. 60/903,1 10, filed on
February 23, 2007. This group includes conpounds of
woorosb®24 ' ": in salt or zwitterionic form WhRPCEUS2008/002321
aland blare independently O or an integer of from1l to
each R' land R2 is independently selected from

S;
about %-“@b %SHF Cﬁm%?{;lﬁ%?(esh giag _Sf’l/aulgg%re“}/)la’gﬁles havgeéﬂg@) of less

then 1§&%)eﬁl§%ntfy oy Ee o ISt PuFREN IR Wy a pectabl
blisterack &l kemybunt-stBicdiéltky pyovideubouf1¢-$00 pglok yﬂe, coﬁﬂiﬂﬁn&bfthe
and RCl is independently selected from hadro gen

inventgom peg|dRes- | Thecgontentkefihe blisters. aquckrym,qter@ using a DPL
BRIk Bl A3l RAOERGS 42 ek win it
lactoS3 {Rl0at)as deryrch bulkaonipositiadjhaciagta wightgatiol pf campdund to milled
' ups are.joined together ](taofo

" )
lactosgt giﬁ{lyﬁﬁél%ggécwwr%p@ keginto@ IR ?4991)%&@ deivering

betw o BP0V B bR T ERIen S R ana

R3 kAIlteﬁfaEbly, rdapesiisst dompoahe of ét ihvaniony 0@ am) and £micronized B,

adren%glclk éépp%r%zgoggtl éﬁgtné%)(?é‘? yyengegﬁépg}lgf ip@?/oéle ?Zg)ngy The blended
i

mlxtuﬁqu@en loﬁeﬁqﬁﬂo Hée:{gwgiélglclﬁ%g?ﬁ ;9? ﬁ@tl,ol%lﬁ:ltl: %g%t%{/ ?z{Ek iffdh amount

sufﬁe@ﬁt tﬁiped)'ade alqut J0aupcto-absut 306t ey ofttiie cempoundr¥3he arvention per

R3bl together with the mtrogqrn atomto which they are

doseq lihg cABENts O thedlisters greradmypistered wimg R4 v cont ai ni ng

one addition Qq;,,g;y ogen,

oxygen or sufﬂf yﬁj{l S ol?l%gﬁg%ﬁ?]é%g?%w?{om 1to 3;

eadmidonizesl cqmmad@éﬁtel ipvéritionr(d0 g) is- di¥pedseid iy b sokitips pnepared
by dgséqlé@gjgcqt'h;ub& I&itng%eﬁlra?? &eo v%ter &%Blm )boﬂle resuEItlng suspension is

GHd st Bhioh kRENohize & fdertr Dlideyiivéd &#%& articl

Spraz\here R5a' is se?zgct ed from-OH, CO 1- 6al kyl mg e
having\weisarymmeterrigssrban aboy 1 Rem. dhe mipigajred &emppytlon is then

loadgc'cgqg ﬂﬁﬁ&aﬁ%@g‘é &%%(la%% p?easI @ée’d qub% tﬁﬁghi&_g;gtﬂaﬁer 8% amount

sufficidRQolpr&Gle abolﬁ:(l 0268300, 1 &f(t@ Q)m oA fith&€{rfPkntion per
C(ONRQl O - NRQE™ “C0(S)-NR QB' -,
dose_vaign@Edninistg fﬁﬂ-llx‘&h?«ll\@ 'h vvhere RQ 1' is hydrogen or

-C | 3F 0
fr é‘ﬂeﬁ%%ﬂ%g en Speq%% %%i allﬁflg > an %e‘p@]g&@ltdo altﬁeﬂn,%}gr Wt
lecithinglarfd@5 wavetrétakesn id p@[ﬂil’e& bytdﬁlspfeﬂ;lir(g 5 g21f 4abipoendohthe
1nvept§021t§?$1§?p|}}%ﬂ%g§éqc & Wit g}ﬁag szg éesé%}ggé)lc({p R%rin Iggr(])ﬁ%gd’al seolution
formed %ﬂ?@ggjl&i tYehaRls€ Sﬁ@g ng @meaﬂ'hﬂ dlssg-il'edlﬁ{ i(()d mL dfdemifdralized
- 4al kyl - cyano,
water.CIl' hasuspmgs,lon B-spray- dtmkilayxti the msul@(lg)na@na-l mmkybmzcaht@ particles

havugﬁ %%ﬂ’%? d%%?jsﬁs& g al kth S%I‘lt(l%g at; l%l (@/%18{10 %rsters with

presd®tiz6d 1,1, @ngetR@uofdetianeOpt i onal |y substi t uted with 1 to
5 fluoro atons; wherein each alk al kenyl , and

aI kynyl gExamplany @enpqsyz@qolr’ erobiea {"y4 y@bzglﬂer dthedervi th 1
Aﬁk %ﬁ%ﬁh& éﬁlﬁ{%t vé 3?5‘ ngg‘lénéﬁss%ﬂeggﬁ%ﬂﬁté B{i‘fff;rgd (pH 5)

1soto|flﬁi @tma(MS mhyl Tied mmm;eals etngecbarm samdailed 1iht11 thd?samrp%mhd is
optionall t ed th 1to
dissclyiss {The o b e dalben e eclge wied: V\%‘Fﬁce@a’&yalt%j}’fl > by slowly

- C2- 4al kenyl, -C2-4al kynyl cyano hal o,

1- 4al kyl , -S—C1-4alkyl, -S(ﬁb(C:l 4al kyl ),

-S(O 2(Cl-4al kyl), -NH2, -NH(Gi -4alkyl) and -NC
1-4al kyl )2, wherein each al kyl, al kenyl and al kynyl
group is optionally substituted with 1 to 5 fluoro
substituents; and each -CH2- group in -(CH2)O5- is
optlonally substltuted mnth 1or 2 substltuents

o o o ~A ~ 1
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i nvention, the followng terns have the foll ow ng

meani ngs unl ess otherwi se indicated. Additionally, as
was@d/1beei n, the singular forns "a," "an" andPCT/82008/002321

i nclude the corresponding plural fornms unless the

context of use clearly dictates otherw se. The terns

eonpri sing” .. tinc] udi,ng N I ht end
aadipg B0y b Sativm B Tor S0t PRy BELie fifizer
devi® t‘ﬁﬂﬁﬁbﬁld@i Bdut 1033 tb ABowti 5906 & tEéTEJihﬁoun-Hf’tﬁ' thé&mfention per

kyl " means a nonoval ent saturated hydrocarbon group

mmewhlch may be linear or branched. Unless otherw se

defi ned, .such al ou II tain froml to

10 car v Pl ity A G s el At st )

- CA-chalpeyihd ool 1nQntroﬁQ5(Kg) spB@Rﬁﬁﬂﬂﬁﬁt@del (480 8) kﬁd magnesium
rougs i ncl] ude, exa met hyl , ethy

steargfe{{ s},pre@@gpglﬂy%lengd bihg resu @g_cgmpypl iop gsoqhg@ yqadeql into hard

, ptyl, n-octyl,

gelat'in P#E?{les ﬁ%@é@%?f Igpﬁg‘ﬁﬁi CaBV\ﬂ@n a speci fic number

of car bon atExespi@yiSakpandie H’d}rOrazl ddministwdtéon t er m used

he t nb f b di

¢ nbht BiiovaBs SEEEthtre TR & B usD BRI 100 e of
rd pRRI ST of ®3Pchsfh: @l Kyl group having from1 to 6

cmn%%r dh atonBo mherg the carbon atons are in any

accegrbdientsonf i qurati on. The term "al Aylomne" neans a

di valCaniponiad of giedtvénridnocar bon group theatg may be

| i neggmariche@nched. Unl ess ot herw se dgfigned, such

al kylsgaringEIbREe t ypi cal Iy contain fromgg o 10 carbon
at o1 ARY daieyde, for exanple, C0-1 ahlylene,

CO0- 5%? &%bmgl 4al kyl ene, C2-4al kyl epg g,
sl E ive

and C3- 6al kyl ene. Represip
aIker clude, by way of exa
et ha Tgé ?hloﬁkh Iene{% propane ﬂ? 8-divyl,
pr op ﬁég‘fn?, ‘iﬂn ST H’é“n ﬂ‘h&? )D p%ﬂtgane |, 5-divyl
and £H¥OrMNge. It is understood that wheA32 BL al kyl ene
t er mMGolingde zero carbons such as Co- 1&PK9% ene or
CQ0- 5ANKyledrveatersuch terms are intended ¢.6 tord®0mle a
si ngl e bond. The term "al kenyl " neans a nonoval ent

unsat yrated hydro on ou h b ear, or

br anc# EOEEGEY 6‘&’%%@”&’?’2?%}55{” 6% ingg O{‘y‘%}f E’ ECrign 1,

2 QBm%ou:fcﬂéﬂﬁ@lrﬁ%hB@x’i‘ (d@gptseolam@iswuwh%%oaahﬁe;cwa%@buffer
defined, such al kenyl groups typically contain from2

solutian (20 wh). bEhe aHmfghemulitmg lsolgigion ﬂs:adm@tedmlréi 4 using 0.5 N
aqueQus chfs%oclfl?o ca 1(5] g\?%g&%ef%ugx%% ese@etn %tf Irl\elczeessazalr)K,eanWthen

gro Inclru

suffivemt oapentor inj é(ﬁﬂﬂﬁ@ pédud to prowidé a ZotSII’WJlume ohE@ mi-, ETHE mixture is
and the |ike. The term "al kenyl ene" neans a dival ent

then fjtgred phroygla a sterijAltend@ra) rawyoram erRidsestgrils selition spisetle for
The term "al koxy" nmeans a nonoval ent
ad““&%%ﬁgagg ?ﬁ%ﬁggrnula -O al kyl, where alkyl is as
defined her ei n. Unless othhmmmse defi ned, such

en r lcaII contain.froml to 10 on .
o Elopamio i bR baskess priscaris ecevtaamgmgﬁ&cp T, and in
one elmﬁfahxhyﬁt at%asﬁ%%b@ténves Al oY eribQtHRent, BEhpsiehds RY ey
of exanpl e, met hoxy, ethoxy, n-propoxy, isopropoxy,
inventoniage @sls*actlvg der lbhtb@t)@n Of Mo parsoxynic reseptob styyge aatid ity loger M

al k neans .a, nnoy | ent
musca%lllégctrﬁeeé)t or dsuﬁ ))IBF 88% 1?% nIn an8u \e\ﬁbg 1mn£1§l cBrenp|ounds of the invention

Inear or
are séleahefotinhitdtisho £101; hag My mha&&hlmeept@mdbtypeiaemltwoder M;, My,
2 or 3, carbon-carbon triple bonds. Unless otherw
and Mg puseatinicireeptar syptyRe ag.tlasmzss Wﬁ}oeally,foemqpawffthe rﬁvgntlon
to 10 carbon atons and incluade, for exanple,
- C2- 4al kynyl and - C2-6al kynyl. Representative al kynyl
groups include, by way of exanple, ethynyl,
n-propynyl, wW- but - 2-ynyl, rc-hex-3- ynyl and the |ike.
The term "al kynyl ene” nmeans a dival ent al kynyl group,
and exenplary alkynylene groups |nclude

~NY N T . T L I T ]

net hyl ene,
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i nclude, but are not limted to, rt-butoxycarbonyl
(BOO), trityl (Tr), benzyl oxycarbonyl (Cbz),
w@2doBaaienyl net hoxycar bonyl (Froc), fornyl, PCT/US2008/002321
trimethylsilyl (TVM5), tert butyl di met hyl silyl (TBS),
and the like. The term"aryl" nmeans a nonoval ent
are e%ﬁé;ér‘tgcf gocpglrgéleg% gé&asrlfa%ﬂegcgﬁar\é llcg]rgof3l ac§1I Hg cc rdﬂ%l)( 1%:911’10ther specific

embdtllhﬁml\lltlfeandﬁftidﬁﬁd dlrsaéd‘ltoad’dﬁhpc@mdslﬂaflhg' pidaskiby of adticnl greater
from 6 to 1Q carbon ring atorrs and include, for

than ghayiddoursogVersayer, cong?,lpgg &hthg inyentipnare gl,sg, gprected to possess
reduéélf%l&éj@ffecl?sy vas g{r§ ?ﬁiﬁl‘ﬁp ¢ 8ffﬁE&BFé ﬁ@srég wWieR kR §PRa by

napht The term
mhalatlyn tompargd to otham@cuvmmnmaaﬂn&rﬁecqﬂbnmmagnhmdnmuysodrcctby
inh @)ﬁdr gs;f%bop t?r ou&1 Unl ess ot herw se defined, such
1nha 9% UBFRIB ypi cal Iy contain from3 to 10
capheheab e  BlRchiifey HEiL co&?&ux@%ﬁﬁieﬂ% receptor subtype is the
- C3-6cycl oal kyl . Representative cycl oal kyl™ groups

inhibitien dﬂd@cwﬁhpnwaystmt (K)Oafnpbmdmgye Itlmregg;tbr @&ynp@mshs pf the

invet Cl OF ent%ke‘)glat? %%‘é? %gf‘}‘od'rtg% ga;trggegﬁ%r S bQ’PV QF Leﬁf fan or equal to 100

nM, hs/détéﬁlﬁh&l} Mo xatplaMbly Gl ih SitfOraRIREen® dispREéh¥nt@fsay.
carbon and h?/dro gen atons and which optionally

Compewndsiod padiculap inteispianplade those bang aifg tesgithan asregual to 50 nM, and
in anmﬂézf 9&1@5@9{&9 rtﬂypﬁnué@%ﬁdp ﬁaxber gﬁfﬁgéjth% oi"g a??& gkfﬁ% g{uli in yet

turat or ’uns I'c or
anotlmr eatbodianént, the compoirids amvemx ldse ttemfor ei![hzﬂ tolil el ntCompounds

of e G R 185 R BRoSt s K oh s o 0Lal 6 300 pM, and
in andHRE Ex'nBH(ﬁH‘Ieﬁt hd Qhﬁ\tkea Rydsogah be @%nd?d 200 Jlbie It is noted

term’ means uoro, chloro, bronp I odo.
that inessome’ da,eetsemnpqunds néthepsnmrmonarmai Imssesa mcmhtmuscmmcj peceptor

havi n n or t d and co |ng
antagd i AT R Spch EasEY ofire oS et B0 ening et
comptRin@s il BiR)utBRY ecteschrél ¥l trogen, oxygen or sulfur

Unl ess ot herwi se defined, such heteroaryl gr

t yplseaifppricyler nterestraspilmse sompownsisdiavingrag Igls e%sﬁhan or equal

to ldog,tfé/rldﬂecrt 21‘1 Aburs %gpdo%lqgo gl%rg Eﬁju‘é‘ﬁﬁﬂg ¥ﬂose %8&@8&&@1%{1&% IDs,

eroaryl gro I nc
of lemthan/ad bl mrﬁeéx:ugmmit 2@hHoued st dmm@zol e, thiazole,
gz%ﬂﬁga%;%gttﬁtﬂgtlfo lg%%'eg%qtré%sr%ocloe %quqiét%lmee invention, such as

the nﬂiéf:érﬁﬁ@ FdiE toPXﬁtb%Brﬁ'ilﬁg acﬁxylt}a%fé]@escﬁ%h?he Eﬁzﬁﬁﬂf&y bitlinclude

benzot hi op ene enzorm daZol e, benzthi azol e,
by way phidlustuatjon andqueit hiotifatien, aqaaysahailmmureWndm/&L hive, lalvle, and

the |ike er oint o achpent |1s a :
s e teoslPT Bt BifteRomble. At AGCHPERn ey fi¥eful functional
assayshedetefifivieltee mAkcaringd REGRYEASZoniRAg SctivityITR¥RIp6Hfids of the

saturated or unsaturated (non-aromatic) group having

invergjongnelude byyway ofiffusfrptien %@@d%@tmnwaﬁrﬁa@tdﬁmm Fﬂjﬂd'

e s 5L e LR ALYLETAlrh nd-

medibiet ehmges heacmv:stg ofetid eregmesadenylibdyeiaze jwhmh sgnthespSes cAMP),

e Koo B Pebaen < cbor o USSRl

(R Sﬁ?ﬁ“@ eRtbatdiMed H{%Wré}fe)é Ghd f‘ec%t@f%h?al% &l Bando &% 1GTPyS for
exanpl'e, nonoval ent species of pyrrolidine,

GDPj hg@dzmbdlelﬁed ehar;g,es axtice mtmee;llqiarpeﬂmulmnens (Ineasmedxfan example,

with SRR OF i &4 RERARY Rl ol RF LIRS T MO a0 i, 0

avai | abl e carbon or ni troge#-ring atom The term

"l eavi ng group"” neans a functional group or an atom
that can be di splaced by another functional group or
atomin a substitution reaction, such as a

nucl eophilic substitution reaction. By way of exanple,
represent atlve IeaV| ng groups |ncI ude but are not
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trifluoroacetoxy and the like. The term"optionally

substituted" nmeans that group in question may be
waemshe4ed ut ed or it may be substituted one orPGEUS208$/002321

times, such as 1 to 3 tines or 1 to 5 tines. For

exanpl e, an al kyI gr oup that is "optionally

ubsti tut ed 5 1l or at ma e . .
and (e EERplam i5mvs 1 daspribeflniey 2. Compoupds gf this invention are
expekted @b AnageiIBe or'Rrda8é the RN MBRCET Hhhseatihi¥ r@&?ﬁﬁ’i A 'of the
refers to a material that is not biological
assayg lsedvboreordissdys @!ﬁh@lmﬂwma@xamﬂe’vﬂlﬂn@calbr lm used in these studies

I
o APBAPEERAhL5L BloBBSGRRTEND S0, T b

assad e asktuhinsde®rRdnih @ the thédapeutic ulity)dut exumisié, e bronchodilating
undesi rabl e biol ogical effects or interacting in a

activify) ek @mraysdsahheinvgtinnot her conponents of the

co I

o BB A U SO PSR L RS RRERLS b gt
using exi@slio gitfmindahdzzwmséwoﬁelr kingvit ®sthosegskildeadinithe irtid Bor

trﬁosg materials id ntlfleg@fsswtablel active
exampgyt %If"e‘fﬂ’%l"bty‘?n‘% QYMPOURES, ’QﬁéPVISPH@nﬁ HmsEsusgd igpn animal
modglrh%cﬁ 8¢ tHe lﬁﬁﬂhﬁ%@moﬁﬁa% fﬁ%r@ﬁ‘ch@ﬂﬂﬁggﬁﬁ%&%f fa%Hﬁ)@und is

by one or nore nol ecules of a solute g a”conpound
evaledted ioramAngsthetiredanphar(theddothoren mpdeld,celpthbbes veatilation pressure

t hereof, and e or nmore nolecules of ol vent
as a WlieERIne e ool DS SR o exEhpR BN 125 Brgers
Archs 8PSbaub gdrdyMbhxfihedet ar (20@0) pum Pﬁ&)lniacez ARl IS0 VEBTL92, as
Representatlve sol vents incl ud e, gg% way of exanple

well yaAssay hhishriisscribes Bandfinthioyemmegah dn ong embiodinagt.ca eayepound
ofthfte Er?\/ﬁéggr? ad ﬂ%;‘aﬁ it & ﬁlﬁz 10'})%@[@{@[% é&l}stl@tgl Y Bodel exhibits

greatef flaator equaﬂmmlﬁ\% inhibétivn cﬁhhﬁbmhﬁhocsnitﬁbmr edsspoﬁse aEfZﬂ @otirs, and
treat nent. when administered to a patient in.nee

in anofhen emBRAImeph eypis grepisr thagor egyal & 0 veinkikstier at %4 1’1‘%‘:5%
Anoﬁ\gpﬁ%hll NESHS %%a?r i® f‘aﬂtﬁﬁil {15 §§ia§ %E leiam@m Bs@escribed in
"t her apeut i cal fective" unt I's at a
Assayelgded to obtain the desired ther apeutic effect. For
nic. jece t.ar

ex?gggﬁte}%gréﬁ%%ﬂ% %?ég}"at%g inven 1on a'fso provi rising agvantages

over ﬁh&é&fdsﬁéﬁﬁ%eﬁ&ph@étéﬁb%hhﬁduﬂﬂs , AP festSll, ot @tdnyple,dn
t her apeutica effecti've amount for treating chronic

imprgpest it petepen ﬁﬂblﬁmfwftﬁ B AODQTOEY 21 houtsostdenipg. For
t L& tic result,
exalﬁvégg IPYH Han@‘&ﬁ sga%%&ﬁj 3&5&3(}5 &%a"a&ﬁ |Hor ation,
Suppye HHpn or alleviation. The termNH,reati ng" or
ds used berein nmeans & tr |ng or

[ S medi gndi t|o
patient, s s a A |cularly
at i ncl udes: preve ‘e di sease or

ndition from occurring, i prophyl acti c
treat ment of a patient; (b) gmel iorating the disease

exhibif a ARAIICAaRDT] $ 4129 InM (meutddl 2 BtHolgk) qresﬁewselpgwhue
regression of the disease or nedical condi tion in

quatgrasryenmpoprds of the westion suﬂta%%édgérbemow@dwlwalylmethyl) 1-

mett Pty oSl Sh AR Aoy B BRbRPR A BB TRVE P o

(carbathoyRlipiesniymidthel )1 haethy Fpi(3phenylsil arylpropd pyrolidintain ¢Bkample
condition in a patient. For exanple, the term

511)'treatlng COPD* woul d include preventing COPD from
occurring, aneliorating COPD, suppressing COPD, and
alleviating the synptons of4£0OPD. The term "patient”
Is intended to include those animals, such as humans,
that are in need of treatnent or disease prevention,
that are presently being treated for disease
prevention or treatnment of a specific disease or
nedlcal condltlon -as wel | as test subjects in mhlch

o s Y a1 g e T 1
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under stood by those of ordinary skill in the art to

whi ch they pertain. GENERAL SYNTHETI C PROCEDURES
wEopasads of the invention can be prepared frpor/us2008/002321

readily available starting materials using the

foll owm ng general nethods, the procedures set forth in

the Exagpl es, or by using other nethqggs, reagents, and

st afQsyfg frat e/fl al s that are knownOig tﬁose/of ordi nary

skill hers ough the foll \NI
AyNiT\ushrae a parti Nor enro he
[ : m, it is understesd thg /) enbodi nment s

the i ion can be simlarly pfepare¢ using the sane
[ et hods, reagents

n ti ter mn to those of ordlnary
exh@& ik ‘@ﬂ@ ogﬁ?sst 0 G IV Geas g aéﬁgwgaﬁ)at ed t hat
WhEbRp ()Mﬂdsctﬁ’lthé)fnvgﬁt?&ﬁ{ré %g%&"t&ﬁ%%% usOfflhd ih%lf%e&ﬁc 4gents for

react Fon t enper at ur es, nole ratios o
treatmgantchmlspndabbmmélateplrbasraumasmcee@:p)orar Ehyg iv srexpetthd that

patleg.fsaslug%nn %fcll‘lbg gig?q%ﬁ.%a }Sggfﬁ?t b 1 utg??gq({]t!? 2 ]g#lg reV\I/‘Il’llSJ.SeCaI’lI‘IIC
recept¥PémAld tYealedl By ARPARKHHG P espEntRiafly eBRE Ve mount of a muscarinic
parameters such as the particular reactants sol vent s

recepipjaniaganist of the insadiont Suck msticet endifiqnssralnde, by wayeof exarnple,
rf c L1 ui t o]y Jotel
ponbr R b, PRI, b AN 0 SERhHy°
obsti@stion, Ishclbss chp@ae ebstrictive bﬁﬁﬁor&ky isedbel I(dSlgL bEroﬁfct and wheezy
conventi onal pr ot ect [ ng roups nmay, be necessary
brongfaits prdiemphysemigs sethass Pul RO fbrosisatlieeis @b‘§lt¥sr gorrhea, and

the lﬂi@d@tgﬁ'rﬁl&hw g@ﬁ‘dlflsgs tﬁﬁta&ﬁ' H%r{ﬁaate-ﬁ%t &Em?g re@eptor ar}tagonlsts
sul t e protecting group for a partlc ar tunctiona

are ggnibmipinasy tasdtldisesdess)isticdbhsovcoaudtive |bd1rdslemmﬂatlaagdr}4psrabnvity and
protection and deprotection of such, fu on oups

their3y@b{REn: ZRHGHRT AL Recta ooty et ghiat ORI SHARy

diveRRuRF 8fs6ssk e&hﬁﬁsﬁsgisﬁoﬁﬁ@s‘ﬁ%m h}ﬁb‘éﬁﬁ%l‘i@%sro?@&§ h&f‘@larrhea
i ncl ude, by way of , _carboxy groups, am no

cardige @Ubsthnha}sd smhws SHS dvpg;cmtdmlPag}ﬁmm@; dissasd cogritiye digpslers,

suchi%n%& ?mlerlt')sk 1se§Fe pdr’%er{sleer}@rr telfl\éaquctg’r ngypr otecting groups

%ters such as

meThy hmoeitioflactive agdeut a/dmmma'é& per(d&3¢ or tHE&bﬁDmbﬁi’tZa)dhqinistered
(PMB), 9- quroenyInet trimethylsilyl (TMS), .
per dag may heyred st nHyedser i maymgeter@pwgw ual patient basis by
taking 37U SN ati o hihe S ficiGts! 1hl§l%dm%%9§§tu%d@é%rﬁé'o‘?%
epresentative protecting groups-for amno
pat1ent*x:¢amimomatlrtea:nadm$n (b@mghr@ﬁedr thekngbpwyught land gbx)eralrhﬂ:alth of the
Rep entative droxyl -prqtectin roups ..
patiefh i alerasiot Bed st o put agetts Meyputg e mibiation,
phaﬂnﬁ@dlb’%ﬂbﬂ&oh&ﬂ&&ﬁ@@ dtih 25 the acﬁrvﬁy' Fb?ﬁca%}#%ﬁ?ﬁlacokmetlcs and
trime (TMB), triethylsi
toxicotagypuefiles p fithe rqyiugq agﬂnt Qrm)y @n@n(i/amé agqm;sebel@g admunistered, and
cyl Cl- 6al r ou
the l]ﬁ(g.r ?[T'ytia’g{lgrgg? paﬁg C} S%lhfn g{lg g('r EI?F?% toﬁy e% o §ﬁ%ndut1(’snu€ HCh as
COP®Y chebZgih V\(lﬁrb) pre@ctﬁﬁﬁlhed( ﬁbﬁgé Y a (BB, determlned by the treating
9-fluorenyl nethyl (Fm henyl met hyl (benzhydryl,
physgm anghwil F@lt]niuﬁ é’or aap@o@tqupge nq@g&a&gmrgwr\y,eamehorate suppress,
[ [
o aBSANERE SOROHRTTL U0 AR RG] b o
treatmentbwitiytlypigalbyips monitbred @nacreuihs basixitokizterimine the @ffecti\'rengss of

r oups oth r.than.th de scribed. herein

therafy”HEE e PiRPLe Rt GO ED: SEteatbI B BT BRIt A e ptatory
and their introduction and renoval , are described in
T.W Geene and G M Wit s,-48r ot ecti ng Groups in
Organic Synthesis, Third Edition, WIley, New York,
1999, and references cited therein. By way of
illustration, conpounds of formula | can be prepared
by one or nore of the follow ng exenplary processes:
(a) reactlng a conpound of fornula II mﬁth a compound

Y r e
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(b) reacting a conmpound of formula V: with a conpound

of formula Ill; or (c) reacting a conpound of fornula
w/20081108426 conpound of formula VI: A (CH2 5 (VIPCTIB82068/002321

L2 represents a |l eaving group and A is defined bel ow,

to produce a conpound of fornula VII:and reacting t he

compound of formul a.Vll 0 of f
voluGR TR et oplSReri Fiay i % By SQHRRNE et Rigfs pe rogtment.
Slml@didncﬁczﬁbﬁ foethie dettr AsesRE ah@ &6rhilt16hstdc§cﬁlﬁéd| HeYéifichré &lelleknown to
-CH2- -CH3 L al kyl ene- -CH=CH H L3-al kenyl ene-
those qkl;]_leq.;nLtge artiandyare radily a@allab|l_q3t0|.qhy treating physiggn. Continuous

monit R D e SR o e SR T o R By i ve

adm'mﬁ(t@):@at d@-givéiR(INg G(sOYell ad\IaBi@Qtating@hé éferninatidn 63)the duration of

treatn RQZH& @)oflgg%ular @&8@%@“%6 % g{ng aﬁministered,
as theﬁ;’sH‘eQion %les'%l}{@ duration of tia ﬁiﬁﬁg alseGe lgfér :qu&llﬁ%nt In this

product tn salt or zwtterion ting
way thatrtatorenpregiuet andadasorgrehedhletarf by adjusied pvérshecourse of therapy

rnary _anmory um co nd, ich is readily .
so tf B SRR pLaiiy SRAeBt U5 bl the oentclitisetivepess i
adminik®kd and) fifier thht adPbilbualivs Is3donitiAhd] GHALE [0MBIa¥ is necessary to
amoni um’'salts. In these reactions, dependi ng upon the
succsséﬁtllydcﬂaathesumm erreedisalpoadidion., one or mor e
r c e r
or e, 31 8 SRRt SPBRBYE <fale BVENIDLRE BECr

treatigGaRBH @ﬁsdl@ dﬁbﬂiétsihﬁ rhhﬁrrﬁﬁmwﬂ%glﬁurﬁﬂ{srﬂrlﬁahdlr companion
. Process (a) In process (a), the reaction between the
animalsi g @ 1la8s. srtsredt- P ueh smogifymusele disqedereigludg, Ry wayp of

111usfrﬁlFU nS o¢dt &f{/e%ad'd:ler, r}?@obgthlr fé(ﬁl:ﬁg‘lo%arwﬁg&se ﬁﬁ@ﬁn?&%he bowel

ronmo or a su est’er group, suc
syndasnere”ﬁymaalbz smtabdn;@dsas ﬁar tteating emeothonisvbndisortldrsios other

asoffe B! S50 PSSO S KB 9 el G s
7m /alay @mw@x% m&lﬁmn@qrorf;aﬁaﬁm ﬁﬂ“ﬁ%/ﬁgﬁdwm §odu'ﬂ§ Invg;*reg/day.

] such as acetonitrile, dine
a(nmvreyage A dcediumenk thinwetldrAngaing Bt)out Tnetg rpeaday @rabpgt 500 mg
Lentl conduct ed at a tenperature in the range
percﬁ?%¥§ M08 100C. The reacti on

Ina spec1ﬁc embodiment, compounds of the invention are useful for treating

pulmonary or respiratory disorders, such as COPD or asthma, in mammals including
humans, by administering to a patient a therapeutically effective amount of the compound.
Generally, the dose for treating a pulmonary disorder will range from about 10-1500
pg/day. The term "COPD" is understood by those of ordinary skill in the art to include a
variety of respiratory conditions, including chronic obstructive bronchitis and emphysema,
as exemplified by the teachings of Barnes (2000) N. Engl. J. Med. 343:269-78, and
references cited therein. When used to treat a pulmonary disorder, compounds of the
invention are optionally administered in combination with other therapeutic agents such as
a B,-adrenoreceptor agonist; a corticosteroid, a non-steroidal anti-inflammatory agent, or
combinations thereof.

When administered by inhalation, compounds of the invention typically have the

effect of producing bronchodilation. Accordingly, in another of its method aspects, the
-45-
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product is then isolated using conventi onal
procedures, such as extraction, recrystallization,
wa@ oosnme4ogr aphy and the |ike. The compound of Por/U8B1088/002321
IV, the free base formof the desired product, is
di ssol ved in a suitable solvent then contacted with an

inve}ighS i R Mefiog S PiBhRine BuRal Bl ishf by fising

admmtswmqe dtpatiahtl aybrofeiridilaiée prsdubing WetduaSo e SUMd ©f the
hal i de. The substrate contalns an R5 group, for
invegtionmfpanerally; thedherppeutigpily: pifpetiMsalose Bgmmcmcm brprghodilgtion will
l1to2 -0G -6alkyl, -OH and
rangétrg °8‘r g‘ﬂgéwgé(gg‘% | eavi ng group, exanpl es of which
i Nk ambﬂqdn a@hibdésneitiadongundsloLihe drivehtiomiudarsedboctngat avgractive

ubstrates . include nethy] di de, t hyl om
blad 3’}(’*“’1“(}&?%0 tr??r‘869‘[307%%?1&%&%%FY?%HFB?%M’E‘é%g%‘@&PWt 1.0-
500 fn@ﬂia?e In %t DB8HRr Shbs&HeANSo Bﬁﬁcfsstycf tflél)nv&gfbfr#)ﬁe used to treat

| owed” by a second react| to yield er ent
1mtabbrhmwh dyrafromer Nthen used td-treataentealge bowelmypdrontss codngoends of the

f Qr i :
imveigRIRURAP SRy BF AR ara g el and 3 i eliose itk pnse
fromSbeht COIPOWIEId4y0 an oxidation reaction hi addition,

conpounds where gd is -C(=N-O-R*4)- can be nmde by
f obwragormpeunds ofi s bivenidemposaess nikseaniQredeptor @pt@gonist activity,

such 20itoBRls 3 bR SRR ol nfbtehfps B ARiiRgpigtogica

systegiisit fsamples kaeing nudcirdivic #deptis. CARy DEitapletialogitaf §@WBm or sample
commercially available starting materials and reagents
havingsVigMagYls.-Mn aRtHopMs deusgriac recgptossma be epiypd il judhestudies
I P
RIS ESREAE Yoty Sl o M AR s o
samﬂi@rsmtablbforrssrbh stades includd, buearkeinoetisited\td, &Bihﬂtcel\hdhyextracts
co nds of fornula LI can be prepared
plasri OB TGt 9 D POARGIAPINAP (o iga, rats, guinea
pigs, rrﬁmﬁﬁs&%(sspl%ﬁ RS, Mdogeith)) 4nd 'ﬂ%l'llike Wtﬁhnﬁﬁm@ls%ﬂ‘@’éf
group. Benzyl groups are conveniently renoved by
partigdauioteresh, Inf e mxtmmreemhosinmgnta)f hlwmag@wnm muscarinic receptor in

and .0u p et al Suc

s ma R R B R il R Bt Resn P aflabRbirriount of
compounti o€ tl&rlﬁﬁ@fﬂﬁ)ﬁ @coni}ibuﬂd:t df the UVenéien tat Mlk€ b@Gsed, as research tools

acetic acid, hydrochloric_acid, hydrobrom c acid,
by candpisting bolpeica] AHAYS NG FUCE. coppRpeifnds of formula 1 in

Whipg, ~ a

car b%f(?? ?dc%aac%%é}&%or mthl&%glcgﬁs ﬁpg{ &q}rﬁ@ %g&%ﬁﬁ&hé‘ .
muscfaunmrbcaepml% tiRdallycdetacdiviéeh ivnmdcdrmmenqatonmdhgdrdziﬁg amount

o PR 21 g o PR iBIHPL 371 4Re Pheprafle A g o the

comp?ﬁh&'tth@ Bffedts 8f ﬁﬁh&nlﬁﬁgiﬁﬁbécﬁnﬁﬁ%%&ﬁé &et@ﬁhlqed using
ydrobromc acid or sulfuric acid: Conpounds of -

convenfional progedsmes and qgnepmné,csuals as|by oreapthg hindingin Paadeeligand
S fo
bindiP sty gl Efedlen B o iR ARRHGE R oy Mo he
amoung € bionchdpré@t isnytol fded blydh®Eorhpéundl ia abrdndhBpidtection assay in a
Cl- 4al kyl al cohol in the presence of a catalytic
mamgygh uﬁ)fp%flreaﬁﬁlca@peﬁsewwwwcyillﬁyﬁwéﬁ Math; the gempound,
nds
adm1¥]i>§%9g l?élﬁolqnnﬁo\ql\#lg tﬁﬁ@éﬂufngf Eﬁ Mcan fe] al e:)bgr g da<ﬁf11mstrat10n and
so fortbs Thiskletbrmmihg Sep Batyeamnpklu;c rﬁaa@&ﬁa@ﬂfbspmsa Ds,sa giangikative
1 ounds of forrrE 1 agl—l a}%
ana yﬁP%é‘Faé’QCOWF}SS&EP FF@V%HPneé‘FquB? ‘tFBYen%ﬂ sif- \{YlegpuLing a response
nucl eophil i c source of phenyd-; such as phenyl [ithium
or phenyl magnesi um brom de: Con'pounds of formula 1 in
which R3 is -CH2OH can be prepared by reacting
acarboxylic acid of formula 2 with a reduci ng agent
such as sodi um borohydride, |ithium alum num hydride
or borane.
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Compounds of fornmula 1 in which R3 is -CH2NH2 can be
prepared by reacting a nitrile of fornmula 3 wth a
WO ed8aoiage agent such as |ithium al um num hydr i BET/082008/002321
di i sobutyl al um num hydri de. Conpounds of fornula I1I
are generally known or can be prepared from readily
. vail abl e st i ng .na S wel | -
involiFh hE P Ib risa iR Beet) T ot uisd ST biojggieal system or
sampl€ 8§ihh €6n RV Prddeuies AR dipspmeht, Eshraslradivi Qeﬁﬂ Hihding assays
can bé conducted using known procedures for reacting
and moasugng éwgn@ismmdtatﬁdma@g@natf@mtl@omﬁ@mS Thyiassay eeseilts 6an be
d ar
used tg' d&%r a]?l% tﬂlé’ acti q lll e? gs Wan 4 1 as FI}eO%I?JIaI%lg f 9%&%1%1d%§6%sary to
achlmrtﬁe Hosirca aédult i. ¢’l zt hﬁséamgceamﬁgcabnug afoQ. abgikallxOtheo
80C. Suitable organic solvents include acetonitrile,
detergpipmgtsiapsuillkipyolye detgrmiving, ths saissarinie recepios ligang mediated effects.
acﬁhgﬁ%na @B&gg ds c¥f tf;lé){n%+t?or)l (i Lﬁ@d RS Fe@@a[r@lgtom/s for
reacting cdnpo S0 ormu th an organic
evaltilng totteer ehernichbdompuoginds) akR8 tigrscan akas uskefatini slomémng assays to

r 0Cess Process In process.(c) e reactiaon
diseqygh it ?@%ﬁlﬁéﬁwnﬁg%wﬁmcww GrtRIPEDPgactpg. In
this Mhhrder W ¢dmpctind oFBREAJENDUPASed RS FARRREH a‘,ﬁeas&ya\te 4116w

groups The | eaving group represented by L3 can

compagisor rhithsiresulta ohtained wiyipa test bmmmdmﬂpwnmmds bf the
. f l. { d Vi
imveny Rl efry B st b Pey 2okl ¥ hedRrist inding, it

any. Usor Rganiplel mh&&‘flﬁw%éﬁéﬂ'ﬂ&t bifidinBidaadss d§@ﬂ‘§mé@ 6t &Qsplé,dy in
process (c) are coupli ng@r eactions, for exarrpl e, when
vztrO@dlphgalﬂFdlm@mnt as52YS) derea testzpomnonad of A&raup afitest compounds is
com LB E SO SHOPANIATIEN B o hublEpdBE e S o
1denunfgryhdsxe test bbmpbﬁdis tﬁﬂrhaee( &raﬂeexrecbyroﬁ)enm,mgg at&stadmlmmiundshaving

ar boxylic acid halide, ch a car boxyl | aci g
bindiDg Py FAUEHFPETHY 18 awemw@ SLF dnVeRFIgR Jany. sAlgernaively, for
exan{p?@%%ﬁéﬁogﬂéc\’l% bM@ctQEaﬂ:ng AQE¥hihEd ?Hg'té!st c&‘nb@&rﬂﬁtahé{ %'clSmpound
he carboxylic acid can be activated usin
of the orvernen mmbronehdpmtyd:tml asaydinsninamncd apdl thnsgdzrte agmparsd to
nzotrila

bodi d b
den g RO RBo ARG BB PeRPT o BpSsBpisRtye effecs. This
aspedtidfTild indexlionBcluiidsS as JoparasdibrhBodifetsi BotBEe dticPatdhiod

noji eties can be simlarly derivati zed. The reactions
compgrisor dafd (etiegithgsppropeistpassryishand the analysis of thesstigta to identify

b
R e R h G
by a arthodrdompsising ths steps bf: (rooadedting asiblbginatiassay with a test

di chl oronet hane, and conveniently conducted at a

compaund &o BEAYAQE 3 first prsay ¥riye (89 condyting scrislogebrssayiih a

compRRBIoR tHGnl &Rohit glsbvll& ngé?:?:ﬁé %s&?)vaﬂl'éewﬁ ol @ {5‘)‘ is conducted
reactions, for ex . e reactions

eithenbeform aﬁc:octrexd»nwrdmtlyowﬂv stnp l(bn)n ahd () ndmpaons thedirsigssay value

it | e t h t |
trom 3 (8P i g Se2OREaday e SO R Ers il BrleRra g
inclutle FRBEAniE Reckpol Biddfag dsshyaddi tion, process (c)

illustrates forrratlon conmpounds of fornula | where the
RQ® and/or R noi et esEggﬁMﬂl@r Sogen. Such compounds

R(Eh% ﬁgﬂgﬁ%{%&ﬁ&&dﬂdﬁf%?& %@J %éa%rﬂihﬁkf WelHR

emboMneﬂity of dfe iaventioak Theseogetifierenmbodirénts, &m\xédvkxy hﬁn&)t @itended to
.. nylen l.i nkage. Further details regarding specific
hmltrt XOPB Al HSrENPHER i BREMBY Heleshinsedigall Bindictcdsr epar i ng

representative conpounds of4i-he invention or

i nternedi ates thereof are described in the Exanpl es

set forth bel ow



PHARMACEUTI CAL COVPCSI TI ONS AND FORMULATI ONS Conpounds
of the invention are typically admnistered to a
w@adosaod426 N t he form of a pharmaceuti cal conpoBCT/USL002321

formul ati on. Such pharmaceuti cal conpositions may be

adm nistered to the patient by any acceptable route of

adm ni.stration incl.udinng, but not |imted t i nhal ed,

or The ilsdhe SRkt il R oHg Mg EtiR s pervise
indidaddemd@ndloti8p d8BrePfatio A sl Hefeid hitimotfdefih&have! théir standard

conpounds of the invention may be adm nistered, for
meagipgnpl e orally, in nultiple doses per day, in a single

daiy dose or [ ekly dose. It will be

un eéf/st ood tﬁg%yz%lwalg#ln\fof t he conpounds of the

I NAEIN i on, (lac&onitriileee base, pharmaceutically

acceptable salt, solvate, etc.) that is suitable for

t hBSPhar ti cul Rpviggaeruar alhwmithi strati on can be used in

th r maceyt k. : 1L ' sed herein.

Acgor i ngly, ls‘i %%lé&gﬁg%%e%,%p?%%ﬁ?%venti on is

di C ed t o &hpiwae harastat oy conposition conprising a

ph ceutically. acceptable carrier and a conmpound of
thMﬁven_ti oﬁl.on?ﬂgh‘&iﬁ%%ﬁ%é%p%y contain ot her
t hpicapeut i c afbﬂ'id?bmfeﬁfaﬁyti%t.,'rﬂ&h?lglﬁé‘élﬂoﬁ&e)des' red. A

“conpound of the invention™ may also be referred to
hePéPpAas t h&/ Naltisopreprlgthylaniinghe phar maceut i cal

co itions thi,s jnvention typically contain a
EnBPES oLt caripesPs SobRPBR sifictetBaiie .2 Do0n of the
I nDaMAT on.  Thowealiskihlylaeeaiiidd he art will recogni ze,
however, that a pharmaceutical conposition may contain
mEPTan a etheleagdianringleirpacetic aeidi ve anount, i.e.,

bu nposi 4 | ess than a therapeutically

ef Fg%'f&lgve an%i&’%?"ﬁt&e. , individual unit doses designed
f oEtOHI ti pl eethdnolni strati on to achi eve a

thgﬁgpeuti cal l%l effecti ve anount. In one enbodi nent,

t hEBeonposi t {3 RAVINE €8 ai n fronmabout 0. 01-95 wt % of
acki R agent qubREliAk ffagiht BRARAME 0. 01-30 W% such
as from about 0.01- 10 v&oo with the actual anount
deP8&%8i ng upblank'’s BuffferedSadt $antiort sel f, the route of

dpdnistrati t f f . dosi d forth.
PORERES o o bRt et S GRS a R AR SR
| nfeg; at i on, tRhe@KamRh 81, repRsd ses from about 0.01-30

wt % or active agent with yet another enbodi nent
cofMei ses fr elonadbuman Mprea@pien % act i ve agent. Any

copyent i onal c ﬂéﬁhgﬁlaﬁg\dg%gép%rem may be used in the
[

phar feceuti ca conmposi ti‘ons~of the invention. The
chbMge of a plantd buman Myaecépesr or exci pi ent, or
co&gati ons of ﬁiﬁ”i ers or excipients, wll depend on
th de of SWRAFHPUPPRMSIRCHg used to treat a
pafgAcul ar p?sbhﬁﬁ?rl Metdtype of nedical condition or

di sease state hi this regard, the preparation of a
suM(@bl e conpethyl¢hodineor a particul ar node of

adﬁ'pj’ trationtis [l within the scope of those
skt in tﬂlglﬁﬁlg maceutical arts. Additionally,
CaMTBE S Or fhettiydir-8ntydethefd i n such conpositions are
commercially available. By way of further

i | TEAt r at i ontrifiusioasstic a¢idl f or mul ati on techni ques are
de ihgd in Eﬁ@ , e Science and Practice of
Phgf}sﬁasgg, 20% %%%E?Sﬂlqppi ncott Wlliams & Wite,
BarHFnor e, Matnghadidfir2®00); and H. C. Ansel et al.,

Phar maceutj cal, Dosage For s, and g liver t ens,

7t AnEgIHer awreﬂagw%%aﬁ BT ptains Rrﬁw%ea@? bt S generally
Maryl and (1999). Represent agg.ve exanples of materials

whi ch can serve as pharmaceutically acceptable

carriers include, but are not limted to, the

foll owi ng: sugars, such as |actose, glucose and

sucrose; starches, such as corn starch and potato

starch; cellulose, such as mcrocrystalline cellul ose,

-, L, . o o o,
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safflower oil, sesane oil, olive oil, corn oil and
soybean oil; glycols, such as propyl ene glycol;
w@eiogabR26 such as gl ycerin, sorbitol, mannit ol PERUS2008/002321
pol yet hyl ene gl ycol; esters, such as ethyl ol eate and
ethyl laurate; agar; buffering agents, such as
| u s
acceﬁ%lggfesa%%?b%n%ﬁ%;ﬁgge% ﬁ?&“aée Iz'ﬂl ?&5@%&9@ }%ﬂ gere?_géngé Qﬂaﬁmg

matmlsmﬂaﬂlveﬁﬁhwbreqiwﬁﬁeéd fromaptiagreiab Bﬁp‘pﬂiérs&(&hdht ascﬂigma-Aldrich
ssed propel |l ant. gases, such as

Fluke Righ e &‘B‘F&@Qﬁ%ﬁg ke)pnd e yrqdwitheus fwdhes pusifigatipny dfeactions
werenerH uh IﬁtrG g% A l&ﬁﬁ%?ﬁ&t@ oﬂ{H’\va&feiir ess of reaction mixtures

har maceut | oSi’tions. arnaceu I C

was rm»rrpos:dthycthm layee ch;qmma:tagrlapvhp(lélp(ay enhlptycaﬂ highquegfolmamaediquid
in i mat el 1.X] or .blending the active.agent.with a
RN (Er )l CDE B PR BaFIATr s AR T Bricie £1ven
belo@%u@gﬁdratbmﬁ%sé&ﬁ& Sxanlpi6s 6?&5&%&39 ReéRétioRr Aixyurts ®eRBHorked up
m xture may then be shaped or |oaded into tablets,

as dqsalplm wesifighlly B, cachrtastien;somyaenly ithiyesere @usﬁeqh by extragtion and

othel G SRS AP B s 460 S BB PRhizpton. and
precipitatieh| B d‘d@fudnnfbabt%h ATtk Ster@idubinel ypuirifiel Ib§ preparative HPLC.

conposi tions for inhal ed administration wll typically
be in the formof an aeré@%ﬁmﬁﬁlb powder. Such
conmposi tions 258y _ $idd

wel | known del
i nhal er, a dry powder i er, or a netereddose
inhaler, exanpl es of whi Q%scribed bel ow. hi a
speci fic enbodi nent of the bgdventiion, a conposition
conprising the active agéht( i s—adm ni stered by

i nhal ati on using a nebul\i zer S pivdl er. Such nebuli zer
devi ces typically produce a stream of high velocity

ai (S)IlhBEnZW-GS@StquléﬁeshﬁBﬁ?l%kSf)p@ﬁoh@m%lQ[a'f)yTaS. stirrgdl Sélution of (S)-
that is carried into tient's respirator

1-bengydGrriTrRjidjnol b g S2amall e .4rdigbiayRioR %émtwéﬁﬂ g 03
i. o | [ 1

mo) 230, o SR EAELAKE RS o B XPLGULY pAL BEALNIEp i

(52.4 g;eO 25t mub pagmmt-wmarmvbleZOnmmmm 7Bt maixdure ovasistierdd at @ AC dor 1

abl e carrier t m a. SuspenSI On of cronl ze
houry e e S 565 Py b PR e WLt P EBG e perature

overﬁ%ﬁ! ?@EB Yloﬁiﬁf | RS @61 003N LG aPAddeld CHot wel byRh@batéd aqueous
| east about 90 percent of the partlcles have a nass
sodiya @icarqua@rﬁ@hmond%(l eﬂ-s) {Thamesalbing mipQunerwas Fhiged et amblent
uch t

tempﬁ%??re f?,'r fj dIglF rfe%eés w(,s:;lret seg?rgﬁela aélg éﬁ%?%awgéa){eﬁ was washed with

saturpRtag GRS smimhl lllaztrgeliatel baloBbe (25ndL N ahfurdtéd sqitbas NECl
articles with small er dianeter. Suitable nebulizer
solug

eB &l saturgtediaquequsdia Gesofytion$ad o m\ll)s@r(dt thyn driecdpegr sodium

w5 PRI Ao AU OB A

the st'bnll wmlem(oPat in Yaehblto gike 78xegpf mtgrmedigpo@ia) aan éibiwhite solid
i zer inh Ier conpr i

4RO AT ar s S it O 56§ spgm

colutﬁﬁ OhiyirDa 50/ rHi’erdi’lfpzfi‘tuSl@ RREUMttRtioh RRxs! 'bSl\(W tabﬁﬁbadc@ aPQ@O nm.

enbodi ment, such a solution has a pH of about 4-6
The mbtlhehasgwnplfow@d wietsoas fnlslﬁws merc@éagerhyemlurnﬁ) Ag

MeCRARRRPOFA O RBE i, 3 el SRR 101 Usin gy e of

4.0 n{IDRin of Ste NOMRIBSInt X Pivers hﬁm&émthﬁls Sﬂiteﬁnéd’lz&e &k dvRerrafiradto have
as a free-flow ng powder that is dispersed in a
patient's air-stream during49-nspiration. In order to
achieve a free flow ng powder, the active agent is
typically fornmulated with a suitabl e excipient such as
| act ose, starch, mannitol, dextrose, polylactic acid,
pol yl acti de-co-gl ycol i de, and conbi nati ons thereof.
Typically, the active agent |s nlcronlzed and conbi ned

- M Y
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conprises dry |actose having a particle size between
about 1 nmm and about 100 mm (e.g.,dry mlled | actose)
wapasmaeoni zed particles of the active agent.pP&uUk20as/002321
dry powder fornulation can be made, for exanple, by
conmbining lactose with the active agent and then dry
b] e g the conponents. Alternatively, if desired,
a puglfyeo ét/gve agent can be fornul ated without an
exes*)nl BBizyl-3h@-SRARASI- albﬁenylﬁlefﬂwwrmm (18): P& red
into a DPI, or i'nto inhalation cartridges or capsul es
solutigr oﬁ;hphmytdqetanﬁﬁ’le (1DFPB g, at 8 mmlol) ik aohydrows THEEE2(ifaL) at 0°C,

di | d
potaRif o EPUPNYe LB o6 e s UL DB, o L was

stirrddgt lowdl 9 148621 T8 ﬂ[e(rﬁi’xtl(r@%‘t’@p@vsés addéd l'ﬂ%é’r(ﬁemate( (1¥N90.48 g,
CickHal er (I nnovata Bioned), Diskhaler(r)

61.3 (nmlal;) osong MIDmeThe p)i)lg bath was wowyhd hed the mixture was stirred for

5—10 %g 3{“ \{vh? ﬁl fR\lr: e %Xrlg ga&%gsre %)fq%r\l/ F%Iﬁgergebus solution. The

mlxthwad'tﬁbleﬁéa&éd z(tho)e’lﬁI ¢Mﬁghﬂ (20€5 heurg). , TIRUytteRl (bfight yellow
(Chiesi), Rot ahaI er§r) (d axoSm t hKl i ne),

suspegsjemavas allovyd &t caod tq ambiest fenpprataR pefmea pdding water (150 mL).
T
MosT 4 T R R LRy BACRATHRD Uk ace T tavers

werel sepyrated and tireasrgaie dayiet o/ae waskidneith sa:tﬁratdwque(vaH@@], solution

the conmposjtion ¢ ing th tive ent
(150 2yl 3ty aé‘idlétﬂ“BS%u% ﬁ%ﬁfsafw% @§5 H&Saarrée&hs dred g sodium sulfate
(50 dnhak §6dlﬁﬁ4@ulfate$a£§1ﬁ1'é@é§off3&ﬁh GAlshdd WHR EPRE @8 AL) and the solvent

measured amount of the active agent usi ng conpresse
was renpyyetl Inamcuga@ givieEX3ci8eglo flgamicdrata(1d) anadighttiuewn oil (>99%

vieldy Biehegt 1% a3 SRttt o Ay oheRH AT /> b lagiied mainly

with @Réd3E aiphefylacdshiaile)susedy @s }@@(3 mefHodaiescribed above.
hydr of | uor oal kane, (HFA) such as

1, 151341 Cyener | ludipbeniaathylprmotiding ( 1 dpkntermediate (1b) was
sl U P PR SsHEDA pcom
volums @fitl Nc&ajueastmfﬂiﬂb r ’Dl@aaxreblﬂtlﬁg m‘yfemt/erﬁ gepdrated and thel agjyesus layer

Addi ti.on 0 nen of HFA formul ati ons .
was exfractede a%gwgﬁ?@ sqrfgﬁAastTilﬁ RESRGIC VGTBM%F\‘EHQ’&E% dried
over%H&{lﬁa%?fﬁfesandsfﬂfepe(ﬁsﬂrceoé'ow&@ﬂ/ag Fén%\ﬁeﬁtzﬁ Waio%faf@?d ek) 1-

'ecithin, and glycerin. for exanple S. Pat ent
benzje3- (5—02@@ l&gllp}mnphnghmlbpmoluihne h}ER)@deﬂcﬁsa?s aAlPght yellow foamy

solidy D3RRl iRt & TG oo B ZOPTEr S oD gy dine

hydrécHlGRdeBI3 @ DI \9B HABPAS MEOH (49 mIYSeasi dddad pdlddium on carbon
conprises from about 0.01-5 wt% of active agent; from

(1.71apcnd appenivmofpansia foP3 2ahed.-? punelab&he noxmreyyes heated to 50 °C

with %thrf ct})faﬁl oufg‘ t'[ﬂ trg&tﬁx% srbggfedqg e%@t %rature and v(\gater (20
rop uch conposi t1ons are pr epa

mL) bys addbdnglhe resulling@shixtarepy essiltered eﬂ}odrgmu pzid m@aaé“?g amshmg with

MR B e Siaiines callvaedod sl SEbAMEON M a8anEd in vacuo.

The rE8idRE %@Bﬁx&i WHE BBRS (b mi ) gn@%%va%u@&%@bdiu%l carbonate (50 mL).
m croni zed and then conbined wth the propellant.

The fesultmg deyiersrwérs sepezated eadjéa aqutousdayaeyassatractad MstheIPAc (50

jch for ortio are [ L. koo .
L) $he frigeficdfyels HPiRIiRd 4 e byt S 30 £ CHPe sodium
sulfattewasRiterad 6ffGATNRISEéRWItN TPX3 éi@bﬂg THE kblvent was removed in vacuo
representative devices inclu AeroBi d I nhal er

to affwg f ding Hdntesnahatehoagtai light yyllomprld%ﬁ% Yighkla {7 Yo mawity by
Aerosol (Boehringer Ingel hesgy, Flovent(r)
(@ axoSm thKline), Maxair Inhaler (3M, Proventil(r)
I nhal er (Schering), Serevent(r) Inhalation Aeroso
(G axoSmi thKline), and the like. Alternatively, a
suspensi on formul ati on can be prepared by spray drying
a coatlng of surfactant on n1cron|zed particles of the

o o g ~ VAALSNS AN s A 7 o~
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hi anot her enbodi nent, the pharnaceutical conpositions
are suitable for oral admnistration. Suitable
W@ ooupaeaisbé ons for oral adm nistration may be iPCT/182008/002321
formof capsules, tablets, pills, |ozenges, cachets,
dragees, powders, granul es; solutions or suspensions
HPL&Q an aqueous or non-aqueous |iquid; oil-in-water or
ter-in-oil liquid ermulsions; elixirs or syrups; and

the 2@1&mﬁ@{5ﬁ@%ﬁﬁﬁt®@la’teﬁhﬁ@@%20@ RO AROMIK a ffagnetic stir
the active agent. Wen intended for ora

bar aadysi miregandnlebwas phargedwith istsgnediate §ton(2i51 @) andi80% H,S0, (19.2
mL; g)?eonéxlééﬁ%d \’Jl&lbi i of @6l’/] f—[lz% aﬂci'lf 2|n11]|§?£H262 el"he mlxture was then
I on mn typ ¢a tonprise the

heatéhat 90r°€ foF 2dnhbersph antibhe lstarﬁxag nitetiaC@pd admlsemea s nelli@ted by
such as, sodiumcitrate or dical ci um phosphate. Solid

HPLG, sHsangiaavaggllowed tp eqnhie pmhient tempéraéurs rngd fheareured onto ice
(app Mxﬂa@@r ﬁ)txﬁl Cﬂ(}’:\golurﬁk)c rR%bWS&gJ gtfmaé dotltR3Gvas da"i‘l?ﬂ;:@ﬁ%wly to

sucr os menni t ol or silicic aci
the nixhuote math sslnunig aer aauctnja@tlmnmlnlythe eH wiasoasbeut H.gDOM (92120 mL) was

e S R B S B i £ S5 S e S5 081 e o
and WS HIt@Sd 8EAITHaG R rate Q@ds%ﬁ%t@@ ﬁﬂ@ﬂétlﬁyerWEﬁt&?&éted The aqueous
tapi oca starch, alginic acid, certai'n silica

layerawal extrastsd iwith DEM GHKBL) sid uwuomg\amelaacnsume aerehined and dried

..Such as. par S tion cel er.at or,s h as, .
with SYE soB el SIS L o), e SR Sl ARG ey 3t Wb with DOM
(10 18E}. Wh@é&%@bva@?éiﬁ@&redgh Ya&klo Fi%lﬁfétcﬁﬁfeé}ir@duct as a light yellow
absorbents, such as kaolin and/ or bentonite clay;

foam}’tﬁﬂhﬂ&%?@ 2, JeChrastytt BPLEX| ci um st earat e, magnesi um
??g ?rtuﬁe gtsogib.tujwﬁ’soél N&hd g ?lher eo?ll%%ﬁ witR iR g'e ﬁltaé%ksasr?(ljution

or m X ur es Orl ng
was hﬂtfeﬂfathrrgl ﬂn@tﬁ[ﬁnsof IR&irmetcﬂkjdrﬁ 8), ini&OH (14 Iﬂb)ealtdsthe resulting

coatln ents, en|n | avori.ng and er um
m‘"‘b\@e‘t‘i*tsss ‘”ﬁa &y %‘int%h‘ % ﬁl{ edﬁ?‘t!l%‘tﬁg%feﬁw 81V6S lﬁfﬂgted by
filtrafibR 8¢ Bive R oFBRHAE ?61{@(%@ W b gabosnmResy b APE.C) EXESDH "{‘[ ¥mL) was

coati ng agents for | ets,” capsules, pills’and i
addedrt@tluﬁs,oltdte@deh@muﬂtmerslm wa$ silrtﬁdaat |7ﬁd§ overrghtdd 5 hourS) The

ose cet ate al yyin 0 .
sturef ok 418 €4 RSB L i teRbE Ry it SRR R & ~99% purity
by HPRIO) &k »bta@neacaﬁér ﬁutdtmr yttd tﬁls%ﬂld v@%taeﬂe&EMU(wlﬁL) and 1 N

cellulose acetate trinellitate, carboxyneth et hyl

aquepiy NaPHJ@5 mHyelr s mispre Waemixed uosll i disingg @teat f@rmed and then
I

v SUTERPR B 00 Lo AL A BISREAL ). T

orgamntlaym(s werstcombénedhandsiredeeebswlianisdlfate Y52 g). rEhe sodium sulfate

i de, sod um bi sul f at e, i um nmet abi_su e
Was Vﬁﬁqug Ejltrtttoa aaﬂd ¢ pRIVeRtuas eeffip%rateam RACHQ P aﬁt’f’)&mg g of the
title SHPoLAS a8 8hR %tfowhn@ﬁtam i (5@%%&1@5 ed hydroxyani sol e,

butyl at ed %droxyto uéne, lecit propyl gall ate,
al HRACtapalypisovasicondwmated heng akét;ertadd)CﬁBt?aC thedlamnndetection

h
was PEFRV Bisaiitl 'l T Globue Bhises ERPIRTWeSs an follgsc
(peroaﬁtage baRelubidy: Al KROHGRRSSTRA (57195/08Y; :ld® MEeOH/water/TFA

rmul ated to provide slow or. controlled rel ease  of

(95/&/@@) aesipg a f@gsémte ofist. ﬂgnL/gynwﬁQ tof OQ»@M A over 15 minutes, this
b1 varying proportions
com}%ar(ﬂg%\eé rl%%g?l ynﬁeg‘r% ﬁ%‘t’erélfg &Jcﬁ%@gs{g mes and/ or
m crospheres. In addition, the phar maceuti cal
conpositions of the invention may contai n opacifying
agents and may be fornul ated so that they rel ease the
active agent only, or prefesentially, in a certain
portion of the gastrointestinal tract, optionally, in
a del ayed manner. Exanpl es of enbeddi ng conpositions
whi ch can be used include pol yneric substances and
waxes. The active agent can also be in
ntcro encapsulated fornt |f approprlate mnth one or

- 1
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and elixirs. Liquid dosage fornms typically conprise
the active agent and an inert diluent, such as, for
we@zaspba2e wat er or ot her solvents, sol ubilizi nECBYSIWS002321
and emul sifiers, such as ethyl alcohol, isopropyl
al cohol , ethyl carbonate, ethyl acetate, benzyl
al cohol , benzyl benzoat% fne gl ycol
1, 3- butyl ene gl ycol, oil*3°® Ey cottonseed
gr oungrig). | @Pﬁenoﬁ%mpvgbh’f@hdlﬁgsﬂw Zaﬂ'i%h&%qﬁi&hnﬂﬂe s),
gl ycerol, tetrahydrofuryl alcohol, polyethylene
gl ycol s and fatty @hd gsters of sorbitan and
m xtures thereof. hpns may contai n suspendi ng
agents such as, for exgnpl e’ ethoxylated isostearyl
al cohol s, pol yoxyetny| ejre sorbltol efr| sor bi tan
esters, mcrocrysta Qe, m ni um
nmet ahydr oxi de, bentonlte agar - agar and tragacanth,
anthtora ¥idlmes atdar Bofdiphohen2i(8)-pndslitin-Oryla¢eadmide (42.0 mg, 0.15
adm ni stration, the pharnmaceutical conpositions of_ the
mmqlyRIEPATES AS BT bed 1&&’6&’(%@%01} b and bromppseppx ybezsne @ie/ HL, 0.15
i f | o
mmPEACKT mERARISIPER! (75, 12/ GAZnhf ] PRYRLEEC Was heated t0 70 °C
overeighth Afiertoveariglai themgaciiop I\mebe}erhtm e@bm] ltmmtaratyrecnfndtdoecentrated

active agent cal cul ated to duc de ire 0
The FRUbiESER BT BERPI R F2rBreS: P hCdGEAENGAn W 4F0%

ACI\QH?OPfo defr& 499dh} | (9%% luHB) oF theie EHFFBUNG. (5@4%1@1)1415%

dosage forms may be capsules, tablets, pills, "and
tnﬂuormetamhomm/nf[l\/t heél ] naled fordP HaiN.6b.sH 5138; found 41 5 2

adm ni st ered parenteralké?&ﬁ%ﬁd by subcut aneous,

i ntravenous, intranuscul ‘Qtnraperitonew

| (§) BC{C aPbBimo i@ibh &l e Niviektya 1 GphenBRy6h VIV madidiium
is provided in a sterile solution, suspension, or
enmul si on. Exenpl ary Solovents for preparing such
formul ati ons i ncl 0§ yefn, saline, |ow nolecular

wei ght al cohol s such 2§ propyl ene glycol, polyethyl ene
glycol, oils, gel3 3 ty acid e s such as ethyl
ol eate, and the Ii e Par ral fornul ation
is a sterile pH 4-7 aqueous solution of the active

agRité a vEAmeshaded 2 t@mﬂ3§iheﬁﬁﬁypf8yylﬁiy$@llﬁﬁﬂ3@/ﬂ]m one or
nmore solubilizers, stabilizers, reservati ves, %4
éﬁ A (1

dlph%tgfé%ﬁeemléﬁm%mg, OghSsnmals gregRegdeas Fryibsg g anPrepamtien 8) inD

mL) faﬂ(ﬁ H}étf thf'&e 3bxi?1Lr f"@qﬁ% g anfl ‘?l'ié #ﬁt@é \}v’a?sesn?xfed For 2hours at 80
steril |njec I"e nedi um sterilizing agent

°C. Thé tmithireomas tlhem ecbled tmprrntlenipemture @nd‘ponxmiﬁateﬂ fThe mixture was

chrof APl A A PRSP O L e i Gl pRCN O raford
M’]

35.0 be urttppomer@i% '&Qnﬁ»@ﬁn&’@@/@' KX ths WitEA AL "Bt 42N M

enhancers, “~such pr o erne gl ycol’, pol yet hyl ene
calc(gfoy &‘o&Hﬁm@i 429 36 efouad &29 6| OHI VIR @Dﬁhs3@hMHZﬂé (bptags,2.29

. 2 o T, 2B RS Dxe Dpla . Paared m HaF (A hs o5 ¢t m)

4.06@2&?“‘)%9?%%)@@(@1%}17%@7?[ ). may be used in such
transdermal conpositions if deS|red If desired, the

conpounds of this invention may be administered in
conbi nation with one or nore other therapeutic agents.
Thus, in one enbodi nent, conpositions of the invention
may optionally contain other drugs that are
co-adnministered with a conpound of the invention. For
exanpl e, the conposition may further conprise one or
nore drugs (also referred to as "secondary agents(s)")
selected fromthe group of other bronchodilators
(e.g., PDE3 inhibitors, adesgsi ne 2b nodul ators and b2
adrenergi c receptor agonists); antiinflammatory agents
(e.g., steroidal anti-inflamuatory agents such as
corticosteroids and glucocorticoi ds; non-steroidal
anti-inflammatory agents (NSAIDs); and PDE4
inhibitors); other nuscarlnlc receptor antagonlsts

. . .
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the art, and exanpl es are described bel ow. By

conbi ning a conpound of the invention with a secondary
wa@g@atlp34doubl e t herapy can be achi eved, i.e., PCT/US2008/002321

muscarini ¢ receptor antagonist activity and activity

associated with the secondary agent (e.g., 1

adr ener gi crecept or agoni t# in .some cases by

adm ni stering two conpogﬁ?zg%() d in sone cases by

admi ni st epi(9)- BMEtR@ eSS 1) RINdipRerAhdetangide he

active agent and the secondary agent. Accordingly, in

yet another aspect of t} ngenti on, a pharnmaceutica

conposition conprises a i, of the invention, a

second active agent, and _a

carrier. Third, fourth g dct\ ve agents may al so be

included in the conposi . kor~exanple, a

conposition may conprise npound of the invention,

a Ee@éﬁmbotgg@ ﬁltaslswa%@dcted Ezﬂmh@@yltz 6D ryeodidins 3-ylazetamide
@ Bl FORPRIEPRISERSeRER 5 2pIBGRPE 4 SGHTE63D bnd tren

formphlahyﬂia(:(e uﬁL C30% yn sare @b hﬂnca;iwith séifrify. Ehesgp@ftioni was then
i nent, the conposition conprises a conmpaound of

purg?fh@l iEen grd ﬂaerbwﬂaay@ﬁg?@. Ehe mdpreoyassysieA o ermaghy ugder
hydré%%r OfdahixARE s fihd E(@ fﬁfo%ied;{‘%?d AR BALnRted in vacuo,

erapy, the anDunt the I nvention that
then takendpiim Hs@é'k@bﬂ (1 a]smvnehﬂe ag scblhiéz(hnﬁmmﬂvant nsaoomddhy mixture

was SRR N er BB o S A e Sn e R B 52 lfred and hen
allo&é@&@% R afToR 2b73g ef iHéthleFU&YrﬁJo@xﬁh Ly albA86hiW folmly\81id (96.4%

Seco actlveaent to forma conposition contalnln

yieldboMS e Bist Hot Calert for K Noy 2Hed & Foensh95. ¢ FopMBLEDCL,

o G BB P L LT 0 SDal A B T 5,

2.67 @mnfp 275 Ao owsd 18t m)he 6B QM@ NBrisyY. .@@(B}b@nmmhl @E8dm).
a second active agént using conventi onal
pr ocedur es and equi prremEXMéﬁﬁ a conbi nation of

o

ad gmth a pharnaceutlcally
fwrm a pharnaceuti cal
conposi tion conprisingga conpound of the invention, a

agents may be conbj
acceptable carrier

second active ageny=afidyanphar mace ally acceptable
carrier. In this elYbgdi ket thes nents of the
conposition are typically m xed or ended to create a

phinso & &lal Wiax baderl 2-( g@mhm'ywon'umm?g -2 Mtﬂmeﬁylacetamme (300
adm nistered in a therapeutically effective anmount

mg, L 8imgolanteratedadesesiped dn Beeparatigad) eP¥ (10 mL) and 3-

S t
oS 1 BORO) S AR AR i v
added o theemtztuie.nEh¢ mixtoee wgeddgassed aindert nifybyesi il thgn wiax hehted to

ore adm n stratlon but are adm ni red
90 °¢ PREIMERh DR Pi<ine W tnen onsentiatbesnd Yo Bemeranhed on feverse-
phasé€ QSQIng‘i)Jiﬁ ellfﬁé)ﬁhl@go%oﬁCN/H%) oPoRE 4. @qu?‘%a@% purity) of the
separately or may be packaged together in it

title %mwmétaéﬂé"ipasa@%rm{m[hﬂ reeled th@stedﬂnQFaMSaiéefmmd 445.1.

N eDE 5 Mird Gt Dn Tl SombtanC1df Fond BT AT e g8 2,

s), 2. 931 (B9 3.8 (et B1H, Hhp 3t52ﬂ@¢1 hﬁ' ago Q@ﬁhxhp 483 { @Hsm) 4.30
han 12 hours, [ess than hour s, I ess an"’6 hou
(1H, F)e§§3t(thd)45 Db (IS, S)I7e?é)s(2fhaﬁ 23RGLFE, m). ess t han 1
hour, less than thirty mnutes,|less than ten m nutes,
| ess than one mnute, or inEBdiater after
admi ni strati on of the conpound of the invention. This
is also referred to as sequential adm nistration.
Thus, a conpound of the invention can be adm ni stered
by inhal ation sinultaneously or sequentially with
another actlve agent u3|ng an |nhalat|on dellvery
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one delivery device for each agent. Additionally, the
agents can be delivered by different routes of
w@ebusnoxELe ati on, i.e., one by inhalation and tpPer/v51ve$/002321
by oral administration. In one enbodi ment, the kit
conprises a first dosage form conprising a conpound of
the invention and at t one additional dosage form
conpri sing one or m)re g)fsrelf"ﬁ%t‘ ondary agents set
(SJ-91(8 IBrBRIBIPy])L 3 (ArS d i diBBerBihbihG1) Nt 1H3fdlMiish Bromide
the nmethods of the 1nvention. The first dosage form
and the second (or tf#nd, jetc,) dosage formtogether
conprise a therapeut ef fective anmount of active
agents for the treatnent or priegenti on of a di sease or
medi cal condition in e(it. Secondary agent(s),
when included, are p > [ \fa/thlBapeutl cally
effective anount i.e.; ypically adm nistered in
[
ot PR b P ACMAE BBl ES ARG o By B tacctamice
(2 8 gnwamtnod;;rpreﬂ'd?ed sse@@lﬂaascymagepﬁramammm 1I’J3-t1hﬁorfnoplr05p®1fle .8 mL,
h i}rmceutl cal | accept abl e salt soI

te, t
MA G0l r TheRyxtags Ve fredande. Yaced iny ljll;f?ath at 80 °C for
2 hoﬁ‘tgeﬁ"}ﬁ rﬁlkeﬁe Gkl %erefd% ?odn'i‘ t&qxg&&uieoaﬂd%ﬁﬁ deheR EiooSrHEY was

forns, are commer cl al I'abl e or’ can
addeg rvepimtedngxslrmge@atwfennathf phitrpdcpestcacdurai giwtpixture was

ui t abl e se or a cond t, are t |caII
sty e 138 SRt Rre@oBae S St Ta 6 iR agbsicier o
afford & bf ﬁié' tale &)ﬂﬁféﬂhﬂﬁ@h white GEI1® (’Y'fbfl’d 9f95%)e MS‘Wﬁt[MTT calcd for
is adm nistered in corrbl nation with a b2 adrenergic

CoHogtrdhOor4 14gidn famnd 4233 e SENMVR (§BCh2 360! N&tﬁérfgﬁppm) 1.86 (3H, s),

2205, iRh AT R s 228 BT i (R UT T Bt 39/ (ot m, 406

(2H, ind2G8Y EHOY), 5.86 PHI hﬂrrd)nesz kmairks{)ltﬁwh,orl m).
nmet apr ot erenol, pirbuterol, sal butanol, sal nef anol |
sal neterol, terbutalineEXtMPLES |ike. O her b2

adr ener gi) g_1G6eR! O 1i80QRBERh 23 -8 difu ISt nb L)

conbi natton M CUIMMpoUTTas ot I TTIVETTUT UTTr T TICT uue

but are not |im tpeplyti;1-Brefidplyfrolidinium

({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- (hydr oxynet hyl ) - phenyl

] ethyl }am no) - he pxy} butyl ) benzenesul f onam de and

3-(-3- {[7-({(2R) -¥ XM 2- [ 4- hydr oxy- 3-

(hydr oxymet hyl ) phenyl P&t hylﬁ -am no) hept yl ] oxy}

- propyl ) benzenesulg 1 de .and r dconpounds

di scl osed in V\OO > '\tWSGr g Ltd.);

3-[3-(4-{[6-([(2R)-2-

hydr oxy- 2-[ 4- hydr oxy- 3- (hydroxynethyl)phenyl]ethyl}

anil"na)bw)dylquny}lb&ktyhs) added ey 1 {(Bbratagpriopwl)3e- 2, 4- di one
(carb%tr;]tg)a/ Ilv_liaetéﬁl ecig}r/ﬁ) qynq(ejt?lyﬂ)ly%%ll 1Sn%jm 'bro W3e9366’ 31%,48 9 11(1m P)l(ogepared
as deScribtd{ih Mp’afz&iah -4 @MAqumL@mme Mmikdiele Ry piRaY3,3-- 2-

hydr ox }am no) hexyl ] ox(}/%but - benzenesul f onani de
dlﬂuoroghcrﬁ Q;%/ mg(2gnnpl), g0 j’y llowe

y potassium carbonate (0.5 g, 3.6 mmol),

f
Whlc)i(l ﬁgﬁb?%[g}hu%h{; gﬂ{zeg né@ﬁﬁfew&] Stl%‘gg %qgr%(éﬁ? tapyclokr?{ghﬂ)%}ﬂ&re The
mixtBre(Was{thér {dnc2mitdfed ahrd chréimatagydphed 0 reverdeysiasx APRLEN(grddient

. 2- . .
elution, d 07e ANV HaR) to3fiterdyis Qmg (BRtonuritpafzbs e poBRatmd &%
t
yleldz as STFAZQ[HSW(I% g?ﬂi/[ﬂ/gﬁ‘lﬁ:%lgd for (ﬁzﬁgg,&m 2 465]242fo#ncér%6)?y2e t 'H
NMR1§¢1}>€m B0 Neka) (8] (ppuoyyd. b (ML) Heh 22 (B3,6) f DA [ Hes), DBQ (1H, s),
-butyl)-3-(4-{[6-({(2S)-2-[3-(formnyl am no) - 4-
hydr oxyphenyl ] - 2- hydr oxyet hy4.} am no) - hexyl ] oxy}
butyl ) - benzenesul fonam de, N-(tertbu iyl)-3-(4- {[6-(
{(2R/'S) - 2-[ 3- (f ornyl am no) - 4- hydr oxyphenyl ] - 2- hydr oxye
thyl} am no) hexyl]-oxy}butyl)benzenesul f onam de and
rel ated conmpounds di sclosed in WO 02/ 076933 (d axo
G oup Ltd.);

o~ C N 7 N o~ L I Y Y . T T T T, 1
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met hoxyphenyl ) am nophenyl J et hyl } - (i ?) - 2- hydr oxy-2-(8-h

ydroxy-2(l H)-quinolinon-5- yl)ethylam ne and rel ated
weopaddes di sclosed in U S, Patent No. 6, 653, BEBUS08/002321

Moran et al. In a particular enbodi nent, the

b2- adrenoreceptor agonist is a crystalline

ohydr, ori t
32500 1 08 61D 57 BBy LRLAI QDA SR &b RFQUH. O
638(3ﬁ©n023hyg_ Xly- 2- ( 3-f or mani do- 4- hydr oxyphenyl )
et hyl am ne. fyplcally, the b2- adrenoreceptor agoni st
will be administered inPiepaaatbum sufficient to
provide fro _ r In
particul ar gﬂ@%@ mg rg 1?1919an PS4 A0 6benziné
adm nistered in coanm@Lth/ﬁ
anti-inflanmatory agent. Repreg
antiinflamuatory agents incl ude;s
to, becl onet hasone dipropionate;
buti xocort propionate;

20113 ak6a@nd beutdrR lﬂlfaytt W€ R@RIdSy mmdor@oeaz&fbﬂcibf (440g,331.8 lmol) in
b- hy drox& 17b- (et hyl t hi 0) andr ost a- 4-en-3 -one

ACN Qbmlpe3Bromodi-ploparmli(4é .8, déLanmohaad petassium carbonate (6.4 g,

46 rr@-x?%i%elde' gdd%@;a%%é]gﬁrﬁl)gtﬁé ‘g%{; sg LITE rdgag‘%go?rpyéﬂp&)gtllre ff%3 hours. The

mixthreoadshheh fitbred alirodgtda bhdiof 0vRtefihd eftsdtvent Was rernoved under

6a, 9a-di fluoro-1 | b- hydroxy-_ 1l6a- netm%1
reduce[d(];z;eqﬁg{q1 y’l["he crude material was then dissolved in ydrous DCM (100 mL).

TR Sy A R Oale i s en

stirrd®lafo®2 - hdufs| Theselveht Wasmedroyry uide-roditces Ipressure The residue was

suspinBd o BIGAEAOBTY i for PRl wid Gyt it (g solids The

filtra®SWaY corfcbMtPdtSPUhdE reducbd pFRASRE NS @iRiteN af ﬁ)% RO hexanes (200
predni sol one; nonet asone furoate predni sol one;

mL)tﬂf@dﬂteS@h@rougbfa ;eqdmf Cdaélte Sndistléca geli Ehe bolutiomwas then
concgﬁt?é}tgcpm?cf ressure 0 af}:%/rﬁlt%a lé/ cohipS 0& R @ | daI
antt o1 et antrat qos,

agen e adm e S ¥h an
anount sufficient to prqyg@myﬁmpntabout 0. 05-500 ngy

per dose. An exe olar _conblngtlonlls a_conpound of

ntion is

&t er oi dal

ative steroidal

ut are not limted
budesoni de;

the invention @& PBRGRAIR Ve sr ol as t he
b2 adr gRghY. §iflub Fo%meﬁvlsﬂﬁ R}l)ﬁtopvﬁmnfetﬁ%bﬁ?o‘ifaﬂﬁum
propi onate as the sterol antr-rntiamatory age

Anot her exenpl ary »1qo|nat|on is a conpound of the
i nvention co-adm ¢
nonohydr ochl ori de
phenyl et hyl am no) pt¥
mam do- 4- hydr oxy
b2- adr enor ecept or ag , , ‘

furanylcarbonyl)oxy] - 11b- hydr oxy- 16a-¥net hyl -

sob aAUPhgI stV e ylabPamis Cans - Al B?fﬁd as

descﬁm Pr@eﬁ'ﬁ[onsw ih @MA (}39 WL hd CRSbihEEWHHDIPEA (3.5 mL, 20
exa ot her "anti-i nfl anmat ory agents, Ds

i GaTpveRd 190 e BoD U romomarbel brvl)- 5 ditvorebenomne (.5 &
13.1 HIRRE AP ERE UBRELET b BGh 57 T Bifutsetptimpd for 14 hours

at robmhehpératusg. ; Meeik tddidee(del avlt, 30 aithol) sva@dded and the mlxture was
ukast); inhibitors of |eukotriene synthesjs

. hontel
Stlrrqdra@ég '°§tfpt>2 ﬁietle The srighue Wan Hieicopsentratedih Va4 r?tﬁrgglétmg
prod@d & 8l ntxaﬁe ol B fkdrO8ers Q?tn% ateﬁta%g binTh AP0 ThEt S

oSl ne receptor agoni st tagoni sts (e.qg.,
aden05|ne 2a agoni sts); cytski ne antagonists (e.g.,
chenoki ne antagoni sts such as, an interleukin antibody
(alL anti body), specifically, an allL-4 therapy, an
al L-13 therapy, or a conbination thereof); or
inhibitors of cytokine synthesis. In a particular
enbodlnent a conpound of the |nvent|on |s

I 1 Y .




di f 1 uor onet hoxyphenyl ) cycl ohexan-1 - one;
c/ s-[4-cyano- 4- (3-cycl opropyl nmet hoxy- 4-

walzdosaaseéret hoxyphenyl ) cycl ohexan-1-ol]; PCT/US2008/002321
c/ s-4-cyano-4-[ 3-(cycl opent yl oxy) - 4-
nethoxyphenyl]cyclohexane | -carboxylic acid and the

. like ar m tlc acc | e
diastgiebGiers g PORhiRGH Yo Rispsip e PR O BRLEMUR G T8 Bl using o
37% (MNJ/HZQV(M%HWAMGOM gradieaBavdrelshhimnes, HG@Eoed 8. 5 g of the title
(INSERM; D-4418 (Chiroscience and_ ScheringPl ough)
compypunfipsa TGEAP@ 1¥S7a/z: (M | galgd) for Gartho NSk 8 L 3hourdi481 2.
di scl osed in WDO9/ 16766 éﬁm kko); K-34 (Kyowa
Hakko); V-11294A (Napp); ast (Byk-Qul den);
pt EallmmlgahsEpmoapmemdiSCribatinaheﬂrdvmu\%\@ﬁhﬁl%&%d substituting the

SpPIPIAG FRTHE TDAETER 310 26T HORAAIS INKS 47 Liveayng the following
fonrﬁl}ée\ﬁr%la'ls%)preﬂ_arétﬂgs ’fﬁﬁ%@ﬁ? Sei yaku) ; and T2585 (Tanabe
Seiyaku). In a particular enbodi nent, a conpound of

the invention is admnlgld*ed | c pbi nation with a
muscari ni ¢ antagoni s [ u i nergi c agent).
Representati ve nusca AQ
not limted to, atropin troplne sulfate, atropi ne

oxi de, mnethylatropine n at e, honmatropi ne
hycr obhr da h\/ncr\\/nm ne I \ h\/r*l' obrom da

scd mJ Xanilne },1\/dr n@'{\m de. |L ;‘ tE Jr'n m brom i
oxilt robi Um br oni(@&)at i ot r opj umbitn de, mef@Enshel i ne,
pr apadn2 hel i ne brEHuite, ani spt | dpilhe| meCs)-SHEGOWMSH-
cli|disaB um br om d€H,%kepyrrol pt p -ROb| NnUCH,-G(NHGHRA de
i odi de4 rrepengTH-€(OYOM de| [ ry.-gy hexeldy]-cehjouonbe
(PATTS 5OTIE). [EXGEVREHIM Tt T SH T AT CRENC QRBTEALRL T
O T UFe ] ST | {[TSITSY RIS O benay)
0 O 5 A = 5 D53 Sl

h
t
t
met-hae re—ah He ke~ | p—=a=pa
enhod $n=r . ﬁ(%gqq)hf the isﬁglan Lan |£CH2)3 -S-
W
t

i ncl ude, but are

=

adii @8t ered i n-(E8abi nat i on| w th22An| ant |-MEHYaGHE
(i .|e2;10H |- r ecedCodh):a@t agoni st ) .3-Bep[ esefBu)i-C&#=CH-
ant/i Bildt am nes-(i)48e, but| af &-pét | | i ni-CEH-T-eN-O-
et hapgkar nesCEBH£O@E©)car bj noxaps ne mal gatg),-S-S-

cl eMBSBI e T uekgy,ac(Gh. pheny| ydram ne hydrochrori de
gimmenthydrimate; et hytenedi ani nes, such aS

an
10 (5-1f¥ir | l g] art éiimonﬁll({:”ighetnl’ylSl lh?g: lir%lréglml-ﬁ épgw}{gt'hgl% (Ih(ljﬁ:“‘un‘ril nféfIS m/z:

15

20

[M ]odallldalrtpheg,l}gﬂmme;gem fQund\va@9tg. ne; pi per azi nes such as
hydrox¥2|ne hydrochlorlde hydr oxyzi ne panoat

(5-2kycl idiabampyidphmyimetayDcysiethyi-} e(3rr&)@m§1p@py}aemalzqhﬁelm MS
m/z: EWL&Q R 23{3aﬂgocﬂj 3¢ Zbig Mochl ori de;

I nes,” such ‘as "ast’em zo | evocabasti ne
(5-3hydr Geftadranthy]diplemyimethpgh- lomeily$- 1 6gdandhet fiypyyrolidinium. MS
oqu rfe [ nd. fe enadi ne hydrochl ori de;
mk'@@i%"’g‘fqeﬁ?éhgx}%ﬁﬁga‘ﬁﬁgﬁ g]é%'é‘hﬁ‘?{%‘g liKke. The fol | ow ng
(5- 4)’ or my. ﬁfs‘) 9J%§arbhhyﬁﬁfﬁ%ﬁylh?dﬁiﬁﬁ?ﬂﬁéhylp%Bfikﬂhflﬁﬁ?ljb}éﬁ@ihc acid

COﬁpOSItIOﬂS of e i nvention HDOSItIOHS

phengbestaxd iNLH iz M ] smlcefOIeCﬁﬁbul\ACbo‘iﬂﬁolﬁa dotufd 44382

-5) Bt ceSL o2 Bl e T AN G e

MS mm mMa @&id&’ot T JHE) @Y, 409.26 pfound dge.2. The contents of
ecatrld%e are adm nistered using a DPl, for

(5- 6)exarr|51I d2-[) &amﬂwédlebwé@ﬁ@wfl-m@@ylmwrbh (100
1 2
1Bl NS AT e ene 2R Bl o s

particles have a MVD ofabou5660 nmmto about 90 mm and
not | ess than 15% of the particles have a MVD of |ess
then 15 nmm). The bl ended m xture is then | oaded into
i ndividual blisters of a peelable blister pack in an
amount sufficient to provide about 10-500 ng of the
conpound of the |nvent|on per dose The contents of

- . o o o I 1 B o ~~
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| act ose of 1:200. The bl ended conposition is packed

into a DPI capabl e of delivering between about 10-500
woosflodbe conmpound of the invention per dose.PCT/US2008/002321

Alternately, a mcronized conpound of the invention

(100 np) and a mcronized b2 adrenergic receptor

7yt ane P Bt T Do g P e G5 T imige. M

m/z: P ]fs&@&&f@t@,@ﬁ@@ﬂﬁsalfm{denmck in an armunt
sufficient to provi de about 10 mgl t o about 500
RY

(5-8) he dwnpYE ﬁ@ad@f (Ehd-(farbaneyldiphgeylmedsd)- lmféhadgmnghﬁlg 1-

yl]et@} etsﬂ-]? M 3 %ozﬁﬁ aﬁ%cﬁgip 6§I§i§g§d 4“2%@%1% 4#130r oni zed

(5- 9)20n'pC(JRpl-d (@ﬁrbhimeyldﬁpgﬁnz'lmhylﬂlﬂ rgéthylsl-Qﬁ-@hem;ﬂl&tdyl)ﬂyn?ohdlmum
on re | SSOl Vi ecithin (0.2 In

MS ’Gynmlé}%ﬂl‘?%fgﬂ%ﬂﬁ%?g(?ﬂ%?r& 0““%’#62 Tt%esul ti E}g sug|)oen5| on

(5-10)S SHRFM- (ﬂéaﬂbﬁ&o%@pﬂei&g @%étﬁgh 1934 IpﬁF ro yﬂg .,

M croni zed conpositi o | sing” part
pyrrotebhmunh. dviStetk: [Il\éslsalctizfqr GhbidiNZD254iﬁr25 Thmldﬁllﬂbnl zed

(-1 §ont aR G phBokliihen SRS el LR b Emaoropyl,
pyrr@lfﬂ?thiﬁhl METh/E1 [ chRdF6OTHE:NITBI 44303 Mhuh@ 4about 500

of the conpound of the invention per dose when

(5- 129dm Kﬂﬁle(ﬂélﬁnwylvmmﬂb) -3- (mrb@mxldmhynylaw@luébénsu on

eSS TP B S LA, g 26
(5-13)i SpQSﬁBI(garEargoﬂﬁlpheﬁﬂW)il-@ﬁethfllel (mdﬁ@-ul-;ﬂi&nﬂbutyl)

nm ¢r.oni zed partlc es size less than 10 mmin

pyrr%ldelapmoll\é§|m/§dﬂ\@t] .cewdff@rrﬁvalsfm&n #1523 fgand 4484 ose

51980 A8 aeS by SRR SR Kb AR B Beng!) pyprolidipium.
MS m!ze [MElsaaladi flog Cpot;aN i@y 4411 2ifamdrd4ded to particl es
avin n d ter, | han The art
13y 1S P ey ERe ST st R e nig b ety Ty
r Composi Use In
pyrmoliiht ??E?%ﬂ%%ﬁﬁﬁﬁif?ﬁgﬂ?aﬁﬂ”% The .f‘n’t‘gﬂ‘%ﬁ’-‘n (25
o

(5-14)g) i(8)-ti(beralylcatbamoybmethul) S - (aftfagrayddipdnybnethgbtloni ¢

et PR RLR, W e U T G 2, el s 2
(5- l’E)oI ut(spnbeﬁzﬂ@qehmngnﬁbtaﬂ}yedaewhmcb}ﬂdlpﬁ@@sﬁlamyl) 1t-o pH

sl.ow ya eous | N sodi um hydroxi de.

methg i OT Y. M SHeT GRlod G e s e B0 A2 GRS Chat
(51991 O 28)- £ A tE el AP pholn i A M B ATRRIAS - y1)-2,2-

diph@eyratassidé-oMSanél [Mdndahidsor £3iHgNAOS afipaantbuad 470.2.

(5 ingnact St Sed a2 pleBSigpinal & iy Bigh-§ o Ehingacticina »0-2.2-
d1phér@$&élslahﬁ&e qonsp,% EMOeraué‘d fohenH oRIEH skpBe. foahd sgghatin

capsul es 2500 of osition per capsul e

(5- Z(Exerr;?«l-[&ir@/ Sshéﬁ@ﬁbyloh(3=o erml%llfaAﬂ rorydk maml 1-Bhd]-2,2-
dlphéng}le{cgé%rﬂge | g ﬁ\r/FL]Sca"l-1 de for Oq%%%‘ %f’ TR §|20 n

aining Corrpou suspensi on:

(5-21)ngr ed[l(emBS)Amaetnyl qumamemf ty opylyﬁﬁtrbl@cﬁnil-%-ﬁ 9,2-
Fumaric acid 0.5 g Sodium chl ori %&u
diphesiagsiamigs. 19 Byl caisd o Ere b NE S 45 FerddHS dgar
(5- 2235 5 (8)-3-(carbamoyldiphenylmethyl)-1-methyl-1-(4-phenyl-but-3-
ynyDpyrrolidinium. MS m/z: [M'] calcd for C2oH3 N,0, 423.24; found 423.2.
(5-23) (S)-3-(carbamoyldiphenylmethyl)-1-methyl-1-((E)-4-phenyl-but-3-
-57-
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Sorbitol (70% solution) 12.85 g Veegun(r) K (magnesium
alumnumsilicate) 1.0 g Flavoring 0.035 niL Col ori ngs
w@®20snup4b¥ stilled water g.s. to 100 nL Exenpl apgT/US2008/002321
I nj ectabl e Formul ati on For Adm nistration By Injection
conpound of the invention (0.2 g) is bl ended vvith O 4

ey BRI RS 0 0 | s R doned; B ol %5

(5- 2@ququﬁﬂwﬂbmbylarph@nﬁm&lm 19n&hi- pqppl@ar@xmﬁnuahyl)
droxi de, as necessar and then sufficient water for

pm@qul@@m MSinyz dMid salcd for GuitkdaN9):t $3%23:fornshi2&2. 20 ni.

(5230 235 Se o RRRRchy I BLTE e RO R pRESTdi A k)
pyrrcﬁlﬁhnladm/IISI 1821 ENIT avalddyfor GhELENA08,, U?IS.R(D,'Eb’uﬁ)mmnds of

the invention possess nuscgrinic recept or antagoni st

activity, and in one e [ at nanonol ar

po =31 )To)

POREAE) 8t 08 & RSB BIELS G M sbstiing
appmp,lmtastiartmg maergs end magentpeoayounds §1do 6¢30yRaving the following

scarl C rec ubt ype activity. In another

fom@#‘o‘&%ﬁ tpfe%ﬁfg%ﬁ}%’g Blﬁyt he invention are selective

for inhibition of M3 and N nuscarinic receptor

subtype activity over VA and Mhs garinic recept or

subtype activity. L H~eral ty, unds of the

i nventionare expes e&s” a~desirabl e duration

of action. Accordingl n anot her specific

enbodi nent, the inventSofrt is directed to conpounds

havi ng a {‘Illrrfl on of action greater than :—'lhg_\llf 24

hours. |Mi*eover, conpou f the inenti r SO

expect ed &b _possess retldge si de ef fect SN QKD as|dry

mout h, |at6-2f fli caci ous(dHgrEOWhen adnj ni st esked by

i nhal atli g3 cqnpar ed t o(@fghgr known nuscar LOHC recept or

ant agoii g adm ni STEEEH_ Gy (GNal ati pn (SegiF,as
tiotropi Lﬁg Qe TS ExBlc(0TE af fym Ly @CH:A compound
iF ssocathbn oot alEHBIIGCIE b nar b SR

recept ar 67“nr pou mnds- (QH\Z}ZI"QC(prnH onlare- CIHSM edlto
have a|KS-8or the M3 réeHpior subtype of -O&&s thap or
equal to 6190 [nM as d€tCHraiGred, for exanpt@l: by ah in
vit[_o rladim!i?ande;j{i spﬂj%:{?@cg aSSﬁy. GO)([@M?(@H'S 0f
parti cyl arii it er eeH,ic¥{odpCthase haying aF es$
than o gqguall T0 bUzan@g@l n anotner enmgfi ment| the
CoerOU UB-IBOWE d r\, I lIEjlll O egua L O tkll IIIVl and

TS it = e s
1 é'rl‘SLrtgr est | |€¢H|2|)‘1|(thnep hali

than ol _6d@all to 500 ¥H2hr¥t i n anot her e®6&Hi nent
t he conpéuidds have a(®I)b-€59)than or| equal-Bro 200|pM
It is no6d8 that in s6@Hsd¥es, conmppundN ®)® he
i nventilop-198y poSsess(@HK-gruscarinic recemHr

ant agoni ghoadt T vity.(dm,)s\gh)cases, Fhose gi SKiT] in
t he ar @il jTecogni; (T Qlt)hese TO OUHOéHS[I 11 have

are t hist Zotmaands 1A E O 50 o +ecBQRhano]
equal two 6"_@1"0 g/l a&[ﬂyz:r({»c post osint £H
parti clil &4y [t hose cokeHahds havi ng an-NHEOKIH) ks
than of_6d¢dall to 30 m§CHb)sed- 24 hourls pos$-Glbsi ng
Exenpl ar g-28sgays t o d¢€CHpliSie properfi es ofF conpounds
of the|iapention, sucliCHs);t§1e nuscarj ni c (E@ept or
antagoni zing actrvity, are described 1n the Exanples
and i nclude by way of illustsation and not |limtation,
assays that neasure Ii M, hM2, hMB, hM4, and

-u
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| IMb nuscarinic receptor binding (for exanple, as

described in Assay 1). Useful functional assays to
waledsnodspe t he muscarinic receptor antagoni zi NBCT/US2008/002321

activity of conpounds of the invention include by way

of illustration and not limtation, assays that

measur 'E galluub‘m dl ed——T anges Tt aueif{ui ar—cyclic
x Q AN [

adenosiH uuuplluopua \C Ll } —HgaReeea €6 Nges

in activ?ﬁ_tz\ of—the-en aSE - Rhi

synt hesi é—,ZQ ANP) I- (QH:)arC&Q)n at ed rhanne¢cl v‘
i ncorp r6t3i00n of _guaméSHel-$' - O (g- thi o) t rPBhosphht e
([ 35S] GTPyS) into isolated nenbranes via receptor
(6- l)cat al3y@arbamog hkipteny bheth B3} Ry B 1 [ 24(4 Gikbphenyl)ethyl]
iR SRS S S Rl
f I uor [PR(r)
(6 2) 3 I ecul 1rdlIgD}iéa\?/llgjléi(leés{m;l ﬁg[3pd43ﬁ1§>r5ﬂ?e%18§??gfoﬂé§ & npl ar Y,
methakslaphdmnmndb&m/zbém | caléd ﬁH}Cz&InENB@QuMGéMQfOLmH 447.0. 'H

e (G5ERy 90 B0 RIBRE) el CuEce R oPLGR, AR TERD. S o,

3.53 @H@&)’S}) és tEd) ADOVEH, 9F 433 FEMSt)08. 7@(&!1@)'@115(@@&)% 77 (2H, m)
and w | pically be used i n’ these studies at
6796%01@}1?26( dh mhngi ng from about 0.1-100 nanorml ar .

6ot srreRong PR SN TGP R et e, e

methPlpgrrolididiunat Msgmazc[W] taled BT cgmmg@simlsmt hfind 415.0.
i nvention. O her gr operties and utilities of conpounds
7

(6-4)of  t Hetriflnoromathaxybapraivacid RSk 3-teasbrmeyldighemitmethy D I

k
methylﬁ) léalg(rjlt Sfﬂ?ﬁ#yéé)t(egﬁp e%z/}'\ﬁM*ﬂ %5‘1\9/%1\@% (%8%{%0%81926# BH SQ found
527.2Zompounds of the |nvent| on can be neasured in an

(65 on b P Reryl e i bR Ry ebding y Hay -
methdRytRA2Ahiae! MSH/AMMMREalEd b bl RQvgm7DEe kdund Wb oh

uses ventilation pressure as a surrogate reasur e of

(6-6)ai r wéydimethiytanzinelenzgiseacid 1 ($:3ateptbemogidiplamybneth$9?2)

men BRSO g, AR

486.20hi ch descri bes a rat EI nt hoven nodel. In one
enbodi ment, a caonpound of the invention adm ni stered

(6-Nat a*dgpethowrbeneric ﬁ@‘)dr% [(Sh3Hpebameydinhendmethyibiie|
methﬁgh erl%lrstlc]hgg t ?%t%?(r)hrdg r esﬂ%@g ctafbdgt‘g/@% dlﬂ@ d“a%?‘% found

473. bnot her errbodl rrent exhi blts greater than or equal to

24 h th
(6- 8)assa {:}g) F’Iﬂ% (‘?Qt YPQF o ﬁio {ﬁlyg"?rgliﬁajme%(gﬁ%i éo
diphch§RCEtaese. 'MS%%qMﬁ)calcﬁ%r GLEHENIG) W57 20PRUAGE s Pl he

i Aivention al so provide surprising advantages over the

(6- 9)cor r 85{6i'jrﬂdm¢glyﬂrd rSeprtal glonaprppEopyyoe ivdis-3- )dk—Zﬂadlph@wd@dtamide.
Y, Vit tency or inproved

MS m b %Qi%% Oern Héstmg)g %g;uélp ({‘%’Ogl ng. yFor e>r:.grrpl e,

(6- lobtot h4e{nqm)m(@wa1ﬁéymipﬁeﬁmeqw Blhtbawpﬁ%mﬁﬁmdyl] and

exhjbit a hMB K, value of 1. .9 nM (neasured at
PropexyhBZeic ackpdat st YWISvel @Ad@atcérfﬁracgo%muws%ffound
4874 he invention, such as
(<S)-3-(car bam)yl di phenyl et hyl ) - | met hyl -
(6-11) - ( 32pliBRIH SYH3F(Erfrlqropipeniok py2-hytiadkypiopm ] IEme tylgyridlidin-3-y1} -

and (R)-3-. (c a I phenyl net hyl) - 1-net hyl -

2,2l ISR (Pob BT e HATNAGl, S wndsion 2.
1):exhibit a hMB K, value of less than 0.5 nM
(measured at 6 hours). Conpfsunds of the invention are
expected to be useful as therapeutic agents for
treating nedical conditions nediated by nuscarinic
receptors. Thus it is expected that patients suffering
froma disease or disorder that is treated by bl ocking
the nuscarlnlc receptor can be treated by

o, o o g, Y Y e o oy Y o
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pul monary di sorders or diseases including those

associated with reversi ble airway obstruction, such as
W@ boosndx2e®bst ructi ve pul nonary di sease (e.g., PBOT/082008/002321

and wheezy bronchitis and enphysema), asthng,

puInDnary fibrosis, allergic rhinitis, rhinorrhea, and

he | d
18], B oA PR B SIS G Rt e
dlphérmmetaﬂmaarmm/z Wé]ba@di fg»v erﬁa@tam@g , s adefound 445.2.

ivity and thej

(61855t 1of -8B r el arpeianony sorial & M RERYES iR YA 2
diphOBM&letayi8" M@m/zd LW édlé&ifo?"czgil{ 3| Sor @&ﬁ@i TSR 463.2.

gastrointestinal hypernotility ders and di arrhea;
(6-14)ar diZaé(Sil r[By@Hmbmephenyttulfasylypropgl ] -0 rracthyrydiokidin-3-y1} 2 ,2-

Par Ki , . : .. . h
diohgPlsfsfiafe M BE2007 R lon Sernebntigs s2d 3 fhad 3382
(6-15ymount. { ah- 1qgt(uv¢¢11(ﬁﬁ§1f6nyes@rfaﬂy1§5r8§ﬂimﬁéthsi%ﬁoﬁamtﬁﬂ} 2,2
total anount adn1n|§tere pe predet er m ne
dlph@ry1¢qetama9e bMSdlefze YA oo SN, 79 36 foond B2, o
1o AR AT PP R g2

dlphﬁ@ﬂﬁhetdnﬁﬂe MSE‘mZ‘zO [Ml ) datad fbeoagﬂsm@se 475 tzhefoag@ 475 2.
and general health of the patient

(6- 1?)o| er2a{11:7[34 E-bramonbsrylioxobutyd- la@ﬁﬁhsy@yar@bﬁtn 31yHe2 2-
dlphérgh‘&c% t-Mid QA 3t Iﬁﬂ* & t%ﬁ?@g%@? ﬁh@z%z, 1"3‘19 16; found 519.2

er ations su

(6-1har MatblietietileS- (amdtrbp}xerm&y)pggp_\,{b]pghbhém 3}fyl}t-hé- active

ciph GG TS o e AL eabeNaOn P2 BAGRPO TR

(6-19) 5035 6105 (ARANEA ALY oY1 468y OR - - 201

a predeterm ned doSage ‘or a dosage det erm ned by

dlph@rr}éaqetaggd¢ n]gISpMZS (M7 ]analcchfom GMH3|5NE,Qﬂt4iSﬂ 26; found 4598r i od
U s Rt e G R R S LR

metl@MdldmmPMS @it SMIT 86 Q r T H BN, OF, o0 Fouitdd 1459.2.
typically be nonitored on a rautine basis to deternine

(6-2bhe e(&é&%rb@ﬁ@xlélp@ﬁnxlﬁ@ﬁaéyl [f=6#-hydromyplenyDri-pxehitylid -
meth agollﬁlng%f th/z I{fl&?l&?é’l@&@d}tc%ﬁgf\lobcon 7,25 fQund 4572,

ratoryvolu ured In used

(6-22)0 ddSpBﬁcarbamhﬂdqmémﬁtneﬂmpi;-@m mdtlamypht?dyl) &om)blayl] 1-

metrBSERPHRTe S i AFE] Ged ot omoeRGCe a0 PR

(6- 23)he %}3 (@d?gaxﬁsﬁdfp%@l%hbéﬂﬁxﬁlln?&h)g ﬁ-g-s%‘aﬂﬂ _RA1baE1)

mém ci an. Cont1 nuous noni‘toring he physician wi ||
pyrrliskning. M8 rm/e:HM dpalCdﬁdH Gubld sl (b 4&@27@%@6&5 2wi Il be

d
2§50, SPLTH R PRt sbieRs o e e Bimayidiphenyt methyl)-
1 mdtlli}ﬂpj'ri’@nﬁmufﬁl i MSIIﬁ/zqfl\/m @alddaut egommmsm@mzﬁ Foonisey2.
ts are al so i ng adm ni stered, as

(6- 2Ss)el e&@l %ﬁcar%@%délphs%dmmya}iwtwl Hﬁef‘hwthwlfanxlﬁhenyl

sul AR ANERr TR My 11 et TR o P TR 4012

(6- 26)hﬁr q.ﬁ)y3Qm;bhabylﬂiphelhﬁ?fteﬂtyl)amﬁm‘u flnbrcqmbn)_ala_ﬂﬁagp@/l)prdplyﬁtl
meth el gy ME ridt TS RAIF R BRENeOS aftd T aeshisy 6o

(6-2hong (L?Sy(@arﬂﬁﬁ dﬁaﬂihk!nﬁﬁleaﬂﬁrﬁF%%thl}llu(iﬁﬁaltylshnﬁndﬁbﬁ%?ﬁe
con

or ne tion.” Accordingly, in one’enb
pyrrajigniun dS o/z:t[ME ] icalpd flori GrHame O%s 45925 fwnd #832i ng

(6-2 :]Tgo: cari(g)e d'lﬁlgﬁ%‘? rlme'tﬁylf?%ﬁ 1 dt)qu l{ygsuli]ttﬂnnﬁ?ﬁenoxy)
Such snDoth nuscle di sor der-60-i ncl ude, by way of
illustration, overactive bl adder, chronic obstructive
pul nronary di sease and irritable bowel syndrone.
Typically, suitable doses for treating snooth nuscle

di sorders or other disorders nediated by nuscarinic
receptors will range fromabout 0.14 ng/kg/day to
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pul monary or respiratory disorders, such as COPD or
asthma, in manmal s i ncl udi ng humans, by adm ni stering

WO o008/1abé ent a therapeutically effective anmourtT/0520081€02321
conpound. Cenerally, the dose for treating a pul nonary
di sorder will range from about 10-1500 ng/day. The

prop} b alidgipm, M5 AR TNE] SR LR Bas A Rt 475.2.
(6- 2990nd|(S) @J@@arbahﬁ@}lufiihagymﬁtm) P—[M&khléﬁdph‘éﬁﬂbﬂ%bhtyl}sl-
ysema, as exenplified t he teachi ngs

methBh?rYﬁf@éld{nzeDOMS\lm/Erﬁ ] C%h‘«d faa 2 zaz@ﬂ‘iz@z 4%5 2%rfgund 475.2.

efer
(6-3(@u| e NS 3@.@5' %%Sﬂdf?'ﬂ&gﬁh{éth%iﬂfs A5 g’lg Isgﬁangl)é)ropyl] 1-
methyftyiotidiniym aMs m/zst[M*]edalcm famrsgmﬁmzom 4&1125 fatulhd 461.2.
t herapeuti c agents such_as a b2- adrenoreceptor
agoni st; a corti cost er ofdAMP ﬁ@h-ster0|da
an r aﬂ?“ I
adfrtﬁl‘)lmv?% bg&?ﬁﬁ Q%E%I?%ér? m‘{ ou ngé élﬁi aﬁ%’%%%s}’*lgglg the
apprepriatesthitipng mmtmalh encbn‘ehgcnts @bnmounldﬂﬂ' ihdo 7-8, having the following
bronchogdi | ati on ngly, in another of its nethod
jbnn&éﬁ@??§gofﬁgpﬁvgﬁﬁﬁ§§ ? directed to a method of
produci ng bronchodi | atoonyyn a patient, conprising
adm nistering to a patignt at i on- produci ng
anmount of a conpouy
therapeutically e [ pv-oduci ng
bronchodi | ati on w angH ron1abou.610 1500 nyg/ day.
I n anot her enbodi nent, gpounds of the invention are
used to treat overactive bl adder. When used to treat
overactive T adder, —a Typi cal dgse Wi [ rsrange from

about 1. 0{—30pTor Udy(c;[_]z%_é_(:"l anottrer _@_iuum Tent,

conpounds fefs—the—+nv n-are—tset—to - reat ritable
bov\el Synur §:I _ V\V\ani 1_] YB OF\ treat | s rl !r hl o h V\Bl
ad

syndr one,

olnds ‘r(¢ 2D$po| nvention \Ankl typifally be
adni ni st eted-hral |y dCHaxSally,| and a-Fypicall dose
will rangé frdm|about(CH-$00 my/ day. Slnce coppounds
of this inpvdasi on pg€EersCi@scarli ni c r&tlept or
antagoni s{ gctivity, (esph-0onpoynds ar.eml so ugeful as
research 10glg for TR¥eEyj-§ating or STpfyT ng
bi ol ogi cal—systems or sanptes faving nuscarl T

-Dhavi g i T SR BB ad R T e 3R poctamide.

MS rb/Q Mﬂ|o@kﬁcfotﬂzg$14§rhb®tﬂl¢32$ foih@& M43y be conduct ed
i n V|tro or in vivo. é‘][’Jresentatlve bi ol o |ca

(7- 2)syst énﬁ%i [34APrermophenexpipEomdl | srathyIRY ol dia-3- e 12
d1th1§'iac@traﬁn(ﬁptM|S' At [%i T Qicdol %H%}?M Hi& afo£ f@lﬁkﬁsm 2

sma menbranes, ti'ssue sa 17at ed’or gans,
(7- 3)rmrmﬁ|- {S(S/( t{ﬁ&NZiﬂmomphenoxya)pmpyﬂbﬂl-nreﬂlyﬂpygmhdlmbmll-g 2-

B TR R o e O At

(7-4ypar ticgud @Jar@dm&dalﬁsﬁéﬁyl%tﬂylmel J[ﬁvﬁ@lhb%hé‘igwﬁfhg?l)ﬁéoﬁyl ]-1-

receptor iIn I S antagoni zed ering a

methyipyerahidinivm.r M;Serp(zo Ehﬁh@aégcbfqr ﬁzx@szﬁm&t 4631224 f@oﬁp‘tﬁlﬁrﬁi
O-Spe L8R oinfBABRIOD, P e g b S sE0 Dgfort -1

meth§pyayEdinfinl OMBIGHE: @Mﬁp&létﬁﬁ)r O%Eﬁcm»ﬂs a1S9a9rmamcb 2.
tool, a biological system npri sing

(7- 6)nuscé$)r$rﬁférbaé%>6@@hem§mpgkpfﬂ)cla| ¥ e’alﬁfq%lﬁw)wqwbatyll 1-
meth %flalﬂhﬁnrﬁf‘sewzogyagéﬁ&ﬁﬁrﬁz L eI 494 22 GRRPIHS

he 1 nvention bi‘0 691 cal” syst €ém or

(7-7)s amp(®-3-fcaebapasyddiphenylinethyt)r f3+(2thydroeyeehexy)praplyl]-1-
ant agoni zi ng the nuscari ni cer-eceptor are detern ned
usi ng conventional procedures and equi pnent, such as
by neasuring binding in a radioligand bindi ng assays
or |igand-nedi ated changes in a functional assay or by
determining the amount of bronchoprotection provided
by the conpound |n a bronchoprotectlon assay |n a

o o o o ey
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15

so forth. This determi ning step may conprise neasuring
a response, i.e., a quantitative analysis or may

W@ oipnoxes an observation, i.e., a qualitative PCHUyENS002321
Measuring a responsei nvol ves, for exanple, determ ning
the effects of the conpound on the biological system

mertYipo RSBl uy M i VET PR B Ca R Pt s s

(7-8) i gang)- Bf(darairﬁdylﬁﬁbﬁeﬁlﬁﬁqetﬂyl)‘ uggi(m@aioxgpﬁ@msulf&m»mpyl

assay results can be used eterm ne the activit
methyGugiolidiiwel Mg ramﬁmfor&zsﬂumg@@wm 23 Eumi ol 3

achi eve the desired resy

muscari ni c- ant agoni zi ng am)unt 8I'ypl cally, the

deFellowing ige roeqaluvés descmh/adl iehehmiceions Bxargpled)@and substituting the

nmuscari nj c receptor and- nmedi at ed_effects
apProRIEALe Siarime mate ﬁﬁr&hm T$, CRPORRTESitDR- Hahatiae thedgllowing
form@fh WESGRLTRe aﬁa&)&i&ﬁ% sgital uating other chem cal

conpounds, d thus are al so useful in screening

assays to discover, flr smManple, new conpounds havi ng

muscarini ¢ receptor. bi fidi ng_acfi vi In this manner,

a conpound of thg efit-~on I8 USé a standard in

an assay to al | oty compa i gon ofqthe resﬂjlts obt ai ned
wWth a test conpound
invention to identif
about equal or_superior binding, if any. For exanpl e,
muscar il niBx. r gcept or bindi ng datla (as de®&r mi ned, for
exanpl ¢, 8oy ifn vityCHpdDol i gand di spl acegent asspys)
for a etz cCONPOUNGCer,),20 0T oup [of TeSt ggnpounds | s
conpar ¢d REY he Ty 2}3%9 rec T DT TR for a
conmpourd-gof trhe—nvy o5 o
conpounas—fhat—have H-e S—e—g— t est
conpoulf f(Gdl2)asS+ egual or uperior 1o a
conpound8® fhe i ndbAb)o® if any AltgpﬁaUyely, for
exanpl ¢. 8 onchopr d&bdi-Se ef f dcts can-BeFxdet er ni hed
for test Sdmpoullh-GEINH-CHpound of theFinventioh in
a bron¢h@pgotiecti ofCabpa9- i n a jmammal @EH{his daja
conpar ¢dgi1o |dent|I(y;H2%s® compounds pr ovgdi ng abopt
equal (er O Eqly,Igpr ot ect TVE ETTeﬁ[ Thi's

aspect Ug_l‘bilt: A ST ctudes;—as—s

T
enbodi e 'fﬁ, bot '"? Sgerrdrati-an—of—con en—daf a
(usi ng -+ He a{;ppe.p-ugacgéiégisaw_ - i f the
test datérlftoli derlGHap-O6&P)cq nounds of -Fnterest
Thus, & 888t |compouf¥laba® be evial uati ngOHh a
bi ol ogi c&l6assay, H¢Ha);M@t hod conpri si ngFt he stepp of:
(a) condgdri ng a WCH,pgr=@ assay with artest conpound
to provide a first assay value; (b) conducting the

(8- 1)bI ol Qg(ﬁ)ai nRBHAY - &Wo%ﬁ%@b’}ﬁmﬁ)ﬁ 11HH193 ggvf@tdllﬁﬁn&ﬁcetamlde.

rovi a second assa
MS m/@h[(M dtceb;defom GeHsﬁ\éﬂzr 43. AT,tfeund)M.’cbncur rently with

t f t
603, op 2 Hp-Hitos el el Ve Rt B2
dlphe@ym@daaﬁ&e biisla8i pat] cakdass ChyMLOme 01463812, Bbind 463.2.
eceptor bindi ng assays. EXAVPLES The follow n
(8- 3)Pr epgr HP)-bri3- (&@Mamm@épfépﬁl]ﬁrmﬂwmdm-ﬁ1}' k-2t e
aipnSREERERiae RS B CLRKA0 Clsa TRSpRFISERT  ©
(8- 4)scope a5)- Hﬁe (3-ehpdphenyisalfany)pieyyl 4 Mnesthylp peelidin Gaylly y2,2-

diphr3{aEAE. S R0 Lo b BBO AT Ao ey

ot her abbrevi ati ons used herein and not defined have
their standard neani ng: AC-edenylyl cyclase ACN
acetonitrile BSA bovine serum al bumn cAW 3' -5
cyclic adenosi ne nonophosphat e CHO Chi nese hanst er
ovary cMo cl oned chi npanzee Mb receptor

h T

o Q)
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DCM di chl oronet hane (i.e., methylene chloride) D PEA

N, 7V-di i sopropyl et hyl am ne dPBS Dul becco' s phosphat e
whoedBaomrds sal i ne DMA | 7V-di net hyl acet am de EDTRCT/US2008/002321

et hyl enedi ami ne tetraacetic acid Et OAc ethyl acetate

Et OH et hanol FBS fetal bovine serum FLIPR fiuoronetric

(8- S)Srm}g;l ?gﬁf) ate re gl%tlme%s?) l_l?? %3 %ugllr'lof {)}?erngflsuﬁ%rll}tll)propyl] 1-
metlﬁdﬂ}@rdl‘iﬂﬁﬁ%y WISIYA/) [m? bﬂ@& @&4 @nglfrm@suhépm Fodsd 463M 'H
e

['oned hunman rec oned human M2 receptor

NMR1 I()CBCdm éao Mlﬂm)rﬁ (mmr)eb 891(2)&1, mw @3 Gk ann &k 2Ny br m) 2.62 (3H,

0. 258950 813 PRRT AT S ML SRR hERRetRY 0. 570

(1H, th@t&ﬂl (28t Rer 4 TEALM Y inf),| T QAL el 6:3RCIH] sTF7°O €4§Htm) 7 3 (10H, m).
rifluoroacetate salt THF tetrahydrofuran Any o

(8-6hbbr 31 &FERIMAREPIRRY EIGh YA TRyt (ﬁewm@n@mmnw

sulfa%&ﬁ@%@}'g%)"ﬁcgpﬁﬁlﬁhl 3’1@1@2{?/91@% J'Eﬁ?c'a' f&gcgg Jee fnsogfg ﬁjzzﬁ found

mat er | as re
513.2mterials and sol vents, were purchased from comerci al
suppl uch as Sl ma- Al dri ch

&-haen, /SAEéC% Rampy Phey Vipesiaris! -e.%eébykd Hﬁ@ufn lg%r%mg oxyphenyl
sulfaﬂ?f}blfobgﬂﬁyr%hdlﬁﬁﬁptMQr}ﬁ/ZV‘ﬁfIﬁ caktd fo‘é%Hg{F 3Nr2©§;@ 1529.21; found

at nosphére, unless noted otherw se rogress
529.2eaction m xtures was nonitored by thin |ayer

o5 1 T-SA RS PR G Db B SRR e

methSRRetoliamBihy MS$ hez: c[M*quda&;d%r @ty}gtFWCE 96024, fa@ﬂldnwsomd

Sepa rately In Ssp ecific exa reactlons React i on

(8-9)i xt USk3-GRrbamaBrinhanyipesy nﬁb&éﬂﬁmh@wbﬁnqwmrppylﬂﬂ

metfySprol i e SOTIRN Kalbd R CRHENRS, 459505 Ryna 45902
(8-1@enp qu)aBi(cabamayldlﬁehylefegh)?p mmamuowmemty)ltampyl]m
t L T.1 0N actl on_m Xtures wer
mettp GrioR S 1 ()1 BHIE et N A a2 B
NMI@&@D@IP@@@MH% (ﬁ;};nﬂvi b@'(ilfilgj ;Bwkm, ?ZTB?’?ZH ,279 (1K, 5),
Benz ( t ol uenesul’t oxy) pyrrol
3. 26(315)5) 338 aug,ts);}.ézj(lsl@tmta oh(1d7, sQ 3)88 (2H, 1), 403 (2H t) 4.16 (1H,

- - 3. i dinal. (4 0,2 d
m), 3 8500 .65 O B S Ot SE b 3300 BF) 1 1 250
8-1mL Of(S)\@]@EarHﬂﬁGflldfﬂhEﬁ? Jamm&h l\l\ﬁ§3 ﬂﬁ sulfanylpropyl)

I ?-toluenesul fonyl chlori nol )
byreqiiininin MB gt 08 cald fon b Nrfite 45D 26 >2§ufoelndé§9 2tirred
@18 JQFj QeréPQQH@geJQﬁle't i& *ﬂ_vé \{‘n@ez}rl% g:b%f)ﬁﬂtsrl] 1-
meth(yﬁ@&romdum)l MS @AC [M@Galﬁdl.foﬂ@gH@M@@i 47f1cﬁa mmﬂ m 2.

AR SRR T S A TN
methylpyrrolidinium. MS m/z: [M ] calcd for C,3H33N,03, 445.25; found 445.2.
(8-14) (S)-3-(carbamoyldiphenylmethyl)-1-[2-(3-fluorobenzoyloxy)ethyl]-1-
methylpyrrolidinium. MS m/z: [M+] calcd for CpgH30FN,03, 461.22; found 461.2.
(8-15) (S)-3-(carbamoyldiphenylmethyl)-1-[3-(3-hydroxyphenylsulfanyl)propyl]-1-
methylpyrrolidinium. MS m/z: [M] calcd for CygH33N,0,8S, 461.23; found 461.2.
(8-16) (R)-3-(carbamoyldiphenylmethyl)-1-[3-(3-fluorophenoxy)propyl]-1-
methylpyrrolidinium. MS m/z: [M'] caled for C,5H3,FN,0,, 448.24; found 447.2.
(8-17) (S)-3-(carbamoyldiphenylmethyl)-1-[4-(3-fluorophenyl)but-3-ynyl]-1-

-63-
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tenperature for 1 hour. The | ayers were separated and

the organic | ayer was washed with saturated aqueous
w@oesum4ké car bonat e sol ution (250 nlL); sat ur at BAT/US2008/002321

aqueous NH4C solution (250 nL); saturated aqueous

NaCl sol uti on (250 nmL); and then dried over sodium

iSRG 5 ST LRV AL

renmoved in vacuo to gi vq;imlgggf internmediate (Ila)

as_an off-white solid (94%yield). HPLC anal ysis was
cofialieviag the pregeduryavissenizad ig the prevus esgmpdes.cior sbstituting the
I t
apprg@;(éot? tgﬁg% %t'%glé%crin p@:{g%ht% gobn‘?éo%ﬁd ggetgq)tein% @8%2 tf?é/ foll'Mwmg
formada Werel alsosprépaed enTBdesahy: vol une): A: MeOH wat er/ TFA
(10/90/0.1; and B: MeOH wat er/ TFA (% 0/10/0.1). Using a
flowrate of 4.0 niL/nD qJHO to 100% B in A over 5
m nutes, this internedate vvas/det ned to havea

purity of 95%
(5)-1-Benzyl - 3- (I 7 A - d b Byl ) -pyrrolidin
] ron of di phenylacetonitrile

e (Ib): To a stirréd g0

(12.18 g, 61.8 mmol) nhydrous THF (120 niL) at OC,
pot assium tert-butoxide (10.60 g, 94.6 mvol) was added
over 5 mn. The mgjure was stigred at 0]0C for 1
hour. To the m xt ar 0 0C ded—Tht er nedi at e
(la) (20.48 g, 6t U§€f m I)(QH )(d?ﬁgc%gmun The col d
bath was renmoved—ahé—t % st+{red for 5-10
m nutes at whic m"e he“rh 2t ¢ “betonme a brown
honogeneous sol Uti%f _[The Wﬁzh&%q then heated at
40 C overnight (|20%5hour s) ~(Gikg:-8iQt-ure (bri ght yell ow
suspensi on) was |al 9-6weld t o €CHb);iS9,anbi ent tenperature
before addi ng wat eg-7( 150 nlL)-(CAPs{S-of the THF was then
removed in vacud agg TPPAC (ZBgpl-D-Was afided. The

| ayers were sepgraged jand L 9r@a@ C |a/er was washed
wi th saturated qlét_:mb NH C(@ﬁ)u o150 ni);
saturat ed aqueo aCH selut-er?iI50-m)- and then

\Q;

ried over sodiumsulfate (50 The sodjum sul fate

(9- llmas f(ﬁiﬁéF@Ba@PyldeWza%@d)w gt(345ﬁ*}ié‘u?l?®h?m)15"éﬁaylt)w@13yl -1-
met VHINiINES. ﬁ\& /?iM*g %(1%8'{*&(‘5%@{%&(?@3 ROH @Juﬁd 4381 2. 'H

t"er nedi at e I own ol
NMR @BﬂhﬁdD@d\«ﬁ{@I HO(X)PVIHSZQél(&HanI,e’hG} G, BHY.. (le is),\2.8% (1H, s),

305 PR T AE OEb R o D st 18 (i SR (et b TG b s 1,

m), cﬁbwm th)55.803241, W),-622N%, sb, 6.63 SlH q), 6.79 (2H, dd), 7.35 (10H, m).
hengl nmet hyI Y pyrroldi nebi ermedi ate (

(9- 2)Nas dss dpavrb@mpwdmh&nyl(r@élpﬂl r{r2a[t3eﬂ3y5 dlfbpmhm})l)laﬁl)@]ethyl} 1-

methygbgznso‘ﬁd i " NS5 ATKP tc%{‘fﬁg'i‘ ok éllﬁakfc‘ézogg?g?a{ ('1\'493 2.

(9-3X he e(speqwbhmwlﬂlpmﬁym@ltmﬁ):u €4, Mlﬂho@bemﬂmchwbbupMethyl) 1-
of | PAc, .The organic | ayers were ried aver

methylpyriohdininma S awe (M1 celed dor %E@@Nﬁhﬁ%k foupd ¢ é%2.

n v I -
(9- 4)3 (- Q'S‘)@ (Eé}lbérfnf)%ﬁg) xr?%/llfrﬂé?l%ﬂilx) E) y(? 5 (Pﬂaorobenzyloxy)propyl] -1
metHyWMldirmmmdM&m/a [M'g tlc €br Gt FayO5 679.85; foond479.2.

057 5) - BBRRC PRI B sty Dol e iR EP PRSP -1
metﬂ?}ﬁiﬁﬂlﬁhﬁ’lﬁmd S §/2 ?[l\/ﬁ] cdlcd f&8C |F}N£(D‘ZS|V3§3/"|2( %uﬂa-)l97 2.

was added pal | adi um on carbon and anmmoni um

(9-6X or rm(&a3((€a@73mg>yldm‘93nglmﬁbvl)) 1- iﬁi ugrebopaenchd faryd)propyl]-
o B S 2%%9%5%@9 g 512

added. The resulting m xturgs4was filtered through a
pad of Celite(r), washing with MeOH (20 nmL). The
filtrate was col |l ected and nost of the MeOH was
renmoved in vacuo. The residue was mxed with | PAc (100
nm.) and 10% aqueous sodi um carbonate (50 nL). The
resultl ng Iayers ver e separat ed and t he ~aqueous Iayer

o o, o p—r— A e~ — o o s



2, 2- D phenyl - 2-(5)-pyrrolidin-3-ylacetamde: A 200 nL

flask with a magnetic stir bar and a nitrogen inlet
woa@sabEeged with internmediate (l1c) (2.51 g) apdr/8824n8/002321

H2SO4 (19.2 nl; pre-prepared with 16 nL of 96% H2SO4

and 3.2 nL O H20). The m xture was then heated at 90

O7E oo ek Wi By sy bt} Hie GR b SR i
proplyl)- Gorthylmyreodigion. NeSPeEGMIT ealed dort OLH; FONS@S|, 432121 ; found

ce (approximately 50 nL by volune). A 50% aqueous
482.8a0H sol ution was added sl ow y to the mxture with

Stirrg )4 € W=} il_1trRes RH;; 1.
T et R T
methydpyrtdldiniam. WAS eiz:t{Mg cslod ifan@ sHk FalNgOp #66.2p; foahéd6Hi01

©o-9fhe 1B arcadbEne Ry kg L8 e RRoroRpum Rk 3 mil-1-
metHi yraftidgfuml s WJM@ %M&%@@QH&M&@,‘M@.& - F@MRI459.2.

wer'e conmbined and dried with over sodiumsulfate (5
(O-1¢) . TRe-3s(sanbamoyidihenylmeibyl-il HiBe(d Sadifiubraphenanasprepyl]-1-

hth (10 . sol yent \ LR vac
metyBrl ot o5 b 6 S 1 o S B B4R Rod 2

(ca. 2.2 g, 86%purity Iptepdthtfon 6 The crude product was

dissolved in EtOH (18 nL) with stirring. To this

sol uti on was adé&Methegphenyllnhenyaceienitrileart aric aci d

(1.8 g) in EtOH (14 nL) and § he resulting m xture was

stirred overnight (155 hourd)). The resulting

off-white solid (ca. 3.
(15 nm.) was added to t
slurry was stirred at 70 C overnight (15 hours). The
slurry was allowed to cool to aPkient tenperature and

white solid (~ 2.6 g, >99% ' by HP :
bt e i Eaigity b § SR heX ST PeRaas dddimol) in DCM
(100 BRI Wad &fdlduth oardl ﬁﬂﬂn@ﬂﬁ%ﬁ%ﬁé 62PmTL-26 mHbI§ was added to the

m xture was m xed until tinct |ayers fornmed and

stirrqdtietntione 11 Glykofdingstrectderds inthegtann 40.7h enlaqi® owsol) wypethen added.

. ' Et QAc (20 o [ ers
he YEREHAAERRED 4 00 BB BeBHERD i A vt vas
remoVbé uaddireduced pfatige Wahe cAMR RS el Wdsl thérdhurdedansd siliog gel
sol vent was eyasor_at ed in vacuo to afford 1.55 g of

chromgtography do g fditlg sompownd Quhet ¥ mal), sol i d (58%
yield). HPLC anal ysis ed using an Inertsil
oCD-2 d 8 colum. Det ﬁ?p%gﬁ\%gl? by UV absorbance at
254 ndS)-THRenmyhyyvireligina3-o$) (B metloxsgdheml phasyldcekdritnde
(percentage by volune): A MeOH water/TFA (5/95/0.1);
and B: MeOH/ water/ TFAQ95/5/0. 1) . Using a flow rate
of 1.0 nmL/mn of 0 to Q0% in A over 15 m nutes,
this conmpound was det irféd to have a purity of
>99% Preparation 2
2-r"S ) -1-(3-Phenoxypr/ "Dpyrrolidin-3-yl 1- 2, 2-di phe
nvl acetam de Into a viak/was ad
2, 2-di phenyl - 2- (5) - pyrrolidin-3-yFacet am de (42.0 ng,

0. ' I ' | .
B e E AR RS G RRBRAL [(£0e 2 Al

prepared s desdribBidiRARrépBatidn, 6)AnAH (IO mL)wes addeduokmenes-sulfonic

. ted to 70,.C oyer ni ., After overnjght, the .
scid (3 BetahutiRligisot-Ehed U gt divmel ool ey the addition of
potassRIRE £BtoRIde Q4.0E" 86 {61! Fh¥BHxciE RERHOGERRBIRIPOfor 1 hour, then
rever se- phase PLC (gradient elution, 10-50% ACN H20
allowied ta£oelrand 2bQ(1Qgnkowes pddedt \Theaixture wap filtered dhovghd pad of
(56%vyield) as a trifluoroaéetate salt. MS mz: [M+
H+] calcd for C27H30N2Q2, 415.23; found 415.2. EXAMPLE
I (5V3-(Car banoyl di phenyl net hyl M - net hyl -
| - (3-phenoxypropyl)pw olidiniumlInto a vial was added
2-[("-1-(3-phenoxypropyl)pyrrolidin-3-yl]-2,2-
di phenyl acetam de (79ng, 0. 15mmol; prepared as

o -~ =

purity by HPLC). MeCH
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m.) and nethyl iodide (0.093 nL, 1.5 mml) and the

m xture was stirred for 2hours at 80 OC. The m xture
worwstiidame cool ed to room tenperature and concePCT/EEBAS/002321

The m xture was chromat ographed on reverse-phase HPLC

gradl ent el ution, 10-50%ACN/H20) to afford 35.0 ny

corb BRSO o e
the d‘r@dﬂi’tﬂplﬁ%@ M@ls s drdeR drieBOver N@@@);;Mﬂli) fileeréd DITI)G solved® was

, |Hs)2_290 (5H, s), 2.98 (5H,s),
remoyeé Pn(lgmedtrﬁed piesswre( Tihe cryds mageria) waspurified g1y sikica g9l

( £
chrofalbdegehjo Rlfording il FomBbund (e 17 gnfhy 2{4??%%‘3%%%3 caled
for CheHaNpOL38- iddbemh3§3.4sk was added 2, 2- di phenyl - 2- (

S)-pyrrolidin-3-ylacetarnide (2.8 g, 10.0 mol ;
prepared as described i fFTEREH ion 1), MeOH (30 nl)
and t hey3tQydrek sHRKIB- oA ghdhivl-2 797 o h BL yl- Aedtafnidd™o! )
with stirring. The Solution was then purged wth
nitrogen and then with hydrogen. The m xture was
stirred overni ght under n. The m xture was then
filtered through a pad o ‘e(r), concentrated in
vacuo, then taken up in (1:1 mixture, Ig
solid/20m_solvent m xtu The m xture was stirred

7Y o BB a RO LS TER oo A bbb
phentyfh@etbhith%és Q@Q@Fﬂn@ﬁ &%age;ilf %s\é&éf*s%r?)eﬁcclig% é)ﬁiiﬂtioﬁ %?t-ﬂl%yl

alcolmlﬁhﬂ? mbwes addedNKRH( (@ﬁxg $20 gouolpHEhe rﬁa(:tpmnﬁaskxvasseqmpped
with %l Elgu)f %q&d%fﬁ%%z é(? og}rl’lluﬁi‘:t)zandzs%x?gd% HOZ rgl %orgl 42!!6'1y Elhe mixture

was fflowed. t6%061 to,robih téthperdtuzé® Waitkr (120 mi)4dd efhier (100.mL) were added
EXAMPLE 2 (S)-J - (Carbanpyl di pher&yl net hyl V 1- et hyl -

to thg H{vstufﬂae?m A grig RIS VRS twr) parads am%rhﬁmqp?m)é phagg wps

extra\e%?( YT 1th et eﬁ §/1rOrOOIPL gla%h)s qu or§m1c léiP/%rﬁ evsae; g%nel%)glr%d dderled over

MgS(BQ@emrglteﬂadO Tﬂumsbl,vem\emteanbvad; unkm ceduvedi prassure and the crude

matci BRUBFDAReR iR P S EIAGT S90S 0 1Co Tabiestimed gplgfpn ves

addell Q) Mo f(b3PorHibrém#cTHPDIMWBH nﬂgqﬂﬁnﬁl@l)tdﬂﬁ the kiR wddRirred at

0 m xture was degassed under nitrogen and then was
0 °CHer(pinudeso Fhg@igiuse Miagithen aflded ta & stinred sodutiqnhef30% ammonia &

L e o

aqueéﬁsZB(a@Lsrdmt)@n @00 wl1e). tTHelegaiephMse dvaasinad oké MIgR0,, tNE‘n filtered.
[ M+] cal cd for C28H33N2CS: 445. 23; found: 445.
The Sﬂlmwaé e ved under wdpsedcpressyry - The arydq mpgeria) wapthsp siibjected

: 3
to no%hgl’ }{Hh(?ge%at?% _&()A,I%Elfoﬁ%)tﬁ')o,gta%?%l%%ﬁe Hc?)nl%o,an% 12\34982)(1'/22}_{!\)1 ni-)I,-I "] caled
for C4sHBN{OR RI96.3P; fodn@@IT.6H, t), 5.63 (IH, d) 5.94 (IH, s)

7. 3 13H, . P ti 4
X Fhisbiial ias S5 e i s RS PGRHR A FRETRTO N et hy | p
yrrolidiniumBromd e Tpmpygdobottom flask was

di ssol ved 2, 2- dldphen 2-(5)-pyrrolidin-3-ylacetam de
( 2Fglqying therprofe agréhpddn tm%@r@vuoné axam\plw, @pd suhstigyting the

o Sy LR STy AT MR o

formala W&e @S0 fppepaZed BUIEA sdlise m xture was cool ed to room
tenperature and ethyl ether (200 nL) was added with
stirring. Imediate formation of white precipitate
occurred. The mi xture was stirred overnight. The white
precipitate was filtered ands-dried in a vacuum
dessicator to afford 6.6 g of the title conmpound as a
white solid (Yield = 95%. M5 mz: [M+] calcd for
C22H28Br N2C2, 415. 14; found 417.2. 1H NMR (CDO 3, 300
MHz) d (ppm): 1.86 (3H, s), 2.20 (2H, m, 2.40 (IH,
m, 2.73 (IH mM, 2.78 (IH s), 3.49 (6H n), 3.89




EXAVMPLE 3
fSj - S- CCar banoyl di phenyl net hyl M r S-B. S-di f| uor ophenoxy

woO oopnadagé | - 1-nmethyl -p yrrolidiniumTo a rounecbos10081002321
flask was added (”"-1-(3-bronopropyl)-3-
(car banoyl di phenyl net hyl ) -1 - met hyl pyrrol i di ni um
brom de (900 ng, 2.2 ; prepared as described in
Preparation 4R"' n DVR mL),. To the m xture was
added 3,5- difl uexo 258 ny, 2 2mol fol | oned
by potassi um cg . P hi ch was
stirred vigorousky ii ed overni ght
at room t enper at ur le nixture was then concentrat ed
and chromat ogr aphed C{ verse phase HRLC (gradi ent
el ution, 10- 50%ACNZH2 to afford 75.0 ng (99%
puri try) UI the—titte LUIIpRmIIU ( V/oylts-:‘l ) BS apiFA
sal t. |lvq: 1 | [Ifl:] € BF—C26H3 1f—’“\n P ﬁu(ﬁ‘ 24
f ound: 1-NMR (w oL M-z} —d{p .n.?‘}'.yh.o’ﬁé
(1H, q1029 19 (3H_ )| dohydroxarl Y702 sol (1H -s) 325
(3H, [s10-33/53 (ilH_ t )], 3shwiroxyH s).03.87| (2H.-s).
4.01 (2H, s), 4.20 (IH t), 5.80 (IH d), 6.38 (3H,

(10- h)) qSpB3-[ (drbhmoyl-bifA(ehad@ixiyplenyl)methyl]-1-[3-(3,5-

dlﬂupap em B RBHO PoREI iethabessio gimums, NS4 1 Bhy 6HEH R

5 1.%41:2912@33 %§4§0nfgq}.1)15 §-5ACN (50 nmi). 3-Brono-|-propanol

pot assi um carbonate (6.4 g, 46

(10- 21)m3| )(SMéﬂ@)midwloyhiﬁﬁlﬂyﬂmmpkmM)ehmdmsﬁ)wt rlefB-6.5+ oom

! “P ABEAPEPY Y ‘PH‘@ FlMASHPL By ed
difl ngﬁ@ﬁt]g{ ]é Sngour&'(IlThe xt ur \Vg R@i fll ‘lé:ﬁ?}

czgﬂé;m%ogydggqqi fuagayre. The cr ude materl al was then
I ssol ved in anh drous DCM (10

(10-3)r i pH&hil pﬁﬂrb@phylr(é }mdm)@th@yllpZ@nglm@wl}rMBﬁ »as added
10 difl oghg%fl W\kgropg/\@ lcxtilneg@ 1p ?r&uﬁ §| Fr)rg/g Q&Hérgor

CosH: (IS NQOSS, was.zsuﬁ;mﬁmdew.zl n Et CAc (200 m), stl rred for 1
hour, and filtered to renove solids. The filtrate was
concentrated under redu@W% ddre, then diluted in
501 ’ . b1, %H&'E @st@lﬁfh th
or B PRl M in L b U QY s e

appropiate sthrtingevhtenale and edgews, congeandel t-o taf f-G; Ha\tlh@ the following

15 formlucie SRPRRIR A R b Ay T 1 U R

r3- (3, 5-di fl uorophenyl sul fanvDpr opyged-| - m
et hvl pvndidinium ©
2, 2-Di phenyl - 2- (5
12.5 mol ; prep
DMVA (33 m_) was
foll owed by the addi
| - (3-bromopropyl sul f ax -3, 5-di fl uorobenzene (3.5 g,
13.1 mml; prepared as described in Prep ratlon 5)
The nilxtBxre|was stirfed for 14 houR¥ at |oonR™
t enperatie| Met hyICHpd8de (3.1 nL-F50 npol JOGHs agded
and thejppxiure waems)iored at] 70 Gefor P houps. The
m Xt ufe;gs [Then ¢ §Agrared [h vaguo. |the Tgsulting
prOdUbl wds d m xtore of 2 UI astereoners at—tne

1- QS PR e R E T B heigpifons?)

propyigi10@efhy i folidami2 KD I VEALalt & TG HGFHLOR, e198.23Y &fund

45 mnutes, to afford 1.5 g of the title conpound as a
20 493.%ZFA salt. MS miz: [M+] calcd for C28H3i F2N20S, 481. 21;

found 481.2. EXAMPLE 5 Fol |l owi ng the procedures

described in the previous esanples, and substituting

the appropriate starting materials and reagents,

conpounds 5-1 to 5-23, having the follow ng fornul a

were al so prepared as TFA salts:

%;
=
?
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(5-1) 3-(carbanoyl di phenyl nethyl)-1 -nmethyl -

1- phenet hyl pyrrolidinium M mz: [M] calcd for C27H3
wAabD®10890. 24; found 399.0. (5-2) PCT/US2008/002321

3- (car banmoyl di phenyhnet hyl ) -1 - met hyl -1 - (3- phenyl pr opyl

)pyrrolidiniun1 M5 mlz: [Mt] calcd for C28H33N20,

(11- QS% g oy P ﬁgﬁf@%@%}?)- -[3-I(%,flhcy]ﬂuorophenoxy)propyl] -1-

metH ﬁromhﬁﬁmhhwbb/ﬁxw%aldd frRLHNB,NIG,, 46504, foahddes.or
1H39N20O, 455.31; found 455.

(11-3. [f.(@)%s‘cqrbamﬂdmhmylpmlml) héﬁ’r@/I(‘l)dlﬂl)lwphgnywlfanyl)pmpyl] 1-

met é@rdw r SIS REBIET FRE St CARDENRS i 21t g1 2
EXAMPLE 12

benz onyethy met hyl pyrrolidin-3
heﬁ9 %1%1@8 Rrecedyre efcntrqw}l t’é%\Pr@&loPéFx@zBlFE)@Né@bStlmng the

55 2o AR B ol B 123 b o i

formyla] we¢rielsplpeepaaed abeTFA/Balg:z: [ M+] call cd for 028H32N302,
442.25; found 442.2.(5-7)
2-[f5>] -nmethyl -1 -(4-ph@ yhhutyl) rrnlidin-3-yl]-2,2-d
I phenyl acet am de.
427.28; found 427. 5 ,
2-[f5)-3-(carbano pbhany\ne Hyb
lyl] ethyl ester. N5 nf
443. 23; found 443.2. (&
(7?) - 3-(car banoyl di phenyl net hyl ) - 1- net hyl -
1-(4-pheny|butyl)gy{rclidiniunu)NB nmz: [ M] calcd for
(C2§)H35(N20 b427 f 812710ynd 42 {GH,){-b- 10)

R) - 3- (car banoyld ENYTTTE thy

1- (3- phenoxypr opy hf@ ||U|(g¥|%5¥#Cg2 m-z: [ M+] cal cd

a2} 75 ﬁ%%?ﬂéﬁyﬁ@m@%fﬁ %?Wéﬂﬁempﬁgnoxwpropyl 1-

methwy%onhﬁmhsm A ggﬂ)@éﬂ:d fd?}(l‘z%HLFQ*U@LfU%S b 1818d 463V

calcd for C2 oun (5-12)

(12-2) - (ZS)oéﬁwyWémhymgln@ﬂ(yé)ai%&1@9+dﬂﬂmreh9nznulohy)e)éyl 1-

methg%’hﬁ%%%&z E?é 2. Wﬁ/gﬂ Tﬁzfor (Cigl_g\fﬁff ﬁé‘z'd%, 4’9&51 ,%un'?479.2.

) - 3- (car banoyl di phenyl nEXRWIPEE 13 et hyl -
1- (4- 0x0- 4- pheny] but yl) pyrrolldlnlun1 ME m
alg%llfwas @Z@P@ﬂﬂmf’ es¢ribed s the prgrigus gyanpples, anmbs]ntutmg the

oSS UM DU a0 2 s i

formdlawed® alsb puepdretidis. TEA §8ts15)

(5“-3-(carbanoyldiphqulnethyl) 1- met hyl -

1-[ 2- ( 3- phenyl ur ei do) exhPH} pyrol i di nigm MS nt z:

[ M+] cal cd for C28H3 , 57, 26; (ind 457.2. (5-16)

(S)-1-(benzyl car ‘ earpanoyl di phenyl net h

yl)- 1- methyl pyrs NERT 2 [ M+] calcd for

C28H32N32, 442. 25; ‘ 442 2. (5-17) (9)-I

-benzyloxycarbonylnet’» - 3- (car banoyl di phenyl net hyl ) -

1- net hyl pyrrol irdisppomp—NMs—=2—fM}—ealcd for

C28H3i N2O3,  443] 2EX ¢ dind 443 Q' (5 18) P-(f5;
“{4-[ (E) - met hdx¥dhi fo] - 4- f6ERp-But v} -] - met hyl pyrrol

i di n-3-yl)-2, 2- |dipBenyl acet@HoeS- MS mz: [M] cal cd

for C30H36N3C2, 470.28; found 470.2. (5-19) 2-(Cs;

(13- - { 4k3- @armwdh@nmﬂineﬂﬂy% phemldi)ﬂhwaohéno fplofyDy 1+
olidin-3-y aﬁphenylacetan1 e.

methzlgwtreh@arwmmmﬁs | el 1 C zsléuﬁa%he%ﬁ 24{ 2!0;465 2.
2-[(1S,3S)-1-methyl -I-(3-phenyl sul fanyl propyl)-pyrrol
din-3-yl]-2,2- diphenyl acet.egride. M5 nfz: [Mt] calcd
for C28H33N20S, 445.23; found 445.2. (5-21)

2-[ (IR, 3S)-1-nethyl-I-(3-phenyl sul fanyl propyl)-pyrrol
di n-3-yl]-2,2- diphenylacetamde. Ms mz: [M] calcd
for C28H33N20S, 445.23; found 445.2. (5-22)

f S>3- (car banoyl di phenyl et hyl ) -| - net hyl - | - (4- phenyl - bu




10

15

20

ynyl)pyrrolidinium M mz: [M] calcd for C29H3 1N2Q
423.24; found 423.2. (5-23) (7
wo Jeogaedsbanoyl di phenyl net hyl ) -1 -methyl -1 - (f E; PCT/US2008/002321
-4-phenyl -but - 3-enyl )pyrrolidinium M mz: [M] calcd
for C29H33N20O, 425.26; found 425.2. (5-24)
>3- ABRY ) ]
(13- ﬁ)s 7 2- (g 3 n(gxyl mbgldgﬁ:%ﬂ?‘ Ixﬁgﬁylxll [3- % #rﬁj%ﬁéﬁ]l\o/gher:ﬁylsulfanwﬁ_ﬂ)propyl] 1
methydpyowblidoriuG2 MS@MNI(R '] 4&led 78 Cj‘usF@le 431.15famy 481.2.
f S>3- (carbanoyldlphenylgg%a%b% nmet hyl
| - (3- phenyl di sul fanyl pr ?rrolldlnlun1NB nz:
[ MEb116win g(ﬂhé ocbRBESRNTRA indHSpreViouk exifprd and- substltutlng the
EXAMPLE 6 Fol | owi ng the procedures descrl% in
apprppreale slagingmatprials andrepgenibstomporngd 41 hayvingibe 6@1|1¢vams formula
t I and reagents, conpounds 6-1 to
was éltsgagpﬁgd% e]:ﬁﬁ toI | owi ng forrmula were al so prepared
as TFA salts (6- 1) &- gﬁrbanoyldlphenylnethyl)

1-methyl- 1-[2-(4-nit ophenyl)ethyl] pyr rolidinium M
mz: [M+] cal cdgf 444,23;] found 444.0.

(6-2) 3-(carbang 2 I)
1-[3-(4-fl uorophet opyl] 1- ne yrrolidinium
MS mz: [M+] calcd f C28H32FN2O2, F'447724; found

447.0. 1H NMR (CDd 3, 300 MHz) d (ppm: 2. 20 (3H, m,
S, 32 Z&aﬁ{bglld En&Aylf1H3- 6d31u3€b 2hb 193 (IH
3% 11(jﬁenyt) 4yg t Q p(h "’?P“’%’? 5.74
pyr@hsiawemHM&)n/z éMﬁ cqlgmforrﬁzsﬁslfgl\l@w&n%fomd(1 55
1IH m. (6-3) 3-(carbaggyl yl met hyl)
1-[2-(4-hydroxypheny|)e?ﬁ?????ﬁq@nethylpyrrol|d|n|um
MSFollawing fifttd pmadadml?sll‘ stcﬁReHHﬁh tﬂé\El@Qb ioud tRardles,fapd Rdbstituting the
415. 0. (6-4) 4-trifluoronmethoxy en20|c aci
appr%ﬂrfwsstaém@c%%tslaﬂﬁmreﬁﬁaﬁw RBtYRY 1p rhaviig tg\y lwige fermula
was s eggltetlyd's aOF Qa5 M z: [M] calced for
C29 F3N2O4, '527.22; found 527.2. (6-5) N
{2-[("~-3-(carbanoyl & GH
1- et hyl pyrrolidin-

Inethyl)
thyl} -

(ﬁ 47

2-[f$- 3- (car banoyl d yl methyl ) -1 me
ryrrolidin-1-yl]ethyws ester. M5 mz: |
C30H36N303, 486. 28 found 486.2. (6-7) F

OSSR BB h v st RIS ai

methiipyirolidiniyth. &8 Qi/z [MS] paled fc[rl‘@ﬂ;HngLNﬁht 979.CP.Xod NI 2.

t hdxybenzam de. M5
Jfound 472. 2.

] calcd for

i??a??ﬁ Egﬁﬂgxigﬁéﬁy|§ﬁ ) Lﬁﬁﬁethylpyrrolldln 3-yl}
-2 f
@%oﬁh&%%%%&ﬁ%&%@g f'}itl@pre% %{l% e)?ﬁh}‘;lgs anf substituting the

appr@)lia(@ﬁaﬂtmg&mttymalb aiiBrgagends,\dompppndgld- ) by t 6-3 haking Seyfb]lowing

2-di ph mz: [ Mt lcd f
f°““&§‘9‘¥f§§|ﬂ% P Pzii‘li %af%‘géﬁ% 443 2. [(6] 1835l 2
{3-]("-3- (car banoyl di pr}@myl nmet hyl ) -

1- met hyl pyrroligi vl? propoxy} benzoic acid nethyl
ester. M5 m z: RL,_C Qf C30H35N20¥, 487. 26;

found 487.2. ( O
bhenoxy) - 2- hyd jpr opyl ] -1 - met
-di phenyl acet anide. M5 m z:

2-{fS>l-[f~-3-(
hyl pyrrolidin-3-yl}
[ Mt] cal cd for C28H32FN2C3, 463.24; found 463.2.(6-12)
(16-B- {Ct?sj 3 &rsé}nw n&m&hw&m&mpm&&m&r ITFi NEuérmwtpﬂ)l di
n-3-yl} | acet am cal cd for
pyrraipigypm 51\/P/Sfr@{gnﬂ\4zﬂ45dcgl for @30113)N20 41.29; found 441.2.
2-{C5>] - [3 (4 chlorophenoxyf%ropyl]-l met hyl pyrrolidin
-3-yl}-2,2- diphenylacetamde. M5 mz: [M+] calcd for
C28H32C N2C2, 463.22; found 463.2. (6- 14) 2- [(9)-
1-[ 3- (4- br onophenyl sul f anyl ) propyl ] -
1-net hyl pyrrolidin-3-yl} - -
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di phenyl acetam de. M5 mz: [Mt] calcd for
C28H32Br N2Cs, 523.14; found 523.2. (6- 15) 2- [(S)-]
WO p@8(1d34eh| or ophenyl sul fanyl ) propyl ] - PCT/US2008/002321
1-nethyl pyrrolidin-3-yl} -2,2- diphenyl acetam de. M
niz [N%] cal cd for C28H32CI N2CS, 479.19; found 479. 2.

6-
(16- é (f E( >,f 3[(%ar?%n%lpplen)?/y Ig-toll,Pgﬁnet y%) 1n We)thr},rl olp 4I IThePylbu %/I
pyrrdilfdi)ﬂuudi ®' 34-y1he}th32) 2M Shnprh 1Y) @am ﬁ)ﬁﬂjﬂ{ywﬁ) m!4:1 29; mjnd 441 2.
al cd for C29H35 (2; 475. 24, ndh41 5. 2. B ?1 %7) 2-
(16- 3[)1 [ 45)-3- Wbﬁ%ﬂé‘hw roXyRfeavh e met yl]-1-methyl-1-(

pher} VR Ca%‘égg—rﬁg%r% Brr% rl?/zﬂgffgléhﬁa%wgﬁ%%qf@ 44327,

found

found@43.28) 2- {1-nethyl -

1-[ 3- (4-ni trophenoxy) pr op;ﬁ rolidin-3-yl} -2, 2-

di phenyl acet am de. M5 ni z: cal cd for C28H32N3OM4,

474.24; found 474. aiacﬁ&Ig']aghB%ndmgAssay

{I-]3- (4 met hoxyphenoxy) pr opyl |

- et hyl pyr r oMetibrame §rdpargrion frem Stedn fixpressingni de. NS

?{6-220§ M#] h% ﬁ/l f 191{/13 %g W Wugéarzr%z%%egeptor l?)gpeg'sg 2.

f SCH® ¢elpniharmplexpredidgnabmd Hunhan] HV(,4MJ, WM, P &4 huscarinic

4- oxobut yl ] -1 net hyI pyrrolidinium M nfz: [Mt] calcd
receptay sSubbgIaS IEIRECPVel YU LTOWR thaeas ggnf}uen(:g ngmfshu(n consisting of

HAJ\} ?’ff%fpﬁl% %&(e?bﬁ@ﬁ??f‘%@%é%%% P%/mLiGenetlcm The cells were

growreihhyd% 10,0874 incubato\dndnti fred Witk P nalell EIITAGn dPBS. Cells were
457.

C29H33N2(8, 457. f
collepfsd by’ ’85‘:“6%?&5’9“‘%‘3 e %ﬂdwgﬁﬁ%ﬁ RHEEHDIFPFIEFRA fozen at
I
0 A B A i o e
were(rbsusBer(ded i fysisyiudiep bad iomepénizgd with aPolytion PT-2100 tissue

disropigh (i et ek st izepoidsbe Borsty.of e Ao angist g ponitfuged at
10,0062kt [ SnnacalarCarrRoRbmih pHIAMANRORK shoriclsatd

di phenyl nethyl)- 1-nethyl pyrrolidinium M nf
resus[pmqlo@ buﬁ@ a[nddw@gxgpm@mgml with2the Bolytron igsusoiisapter. The protein

conc 1%{{[ (%1 zf’f rtnﬁ IF]ly lfﬂ%fegﬁ%o%ﬁlgﬁ Q)Fa% ermmeﬁ b)y tI1ie me{ho¥l described in

LowByI0. 20y, UbLaiay bl Bivch@hisgiyno8iz6s VB It z Al ivtthbeaks tefeGstored
C29H35N20S2, 491.22: found 491.

frozengn@ligness %38()0(; B gﬁﬁq ignediatyly A11qu(ots 62f6p)repsared hM; receptor
memb[feﬁlhg é&/ggér[?{g Pﬁ Pﬁ!ﬁéwl\é@lﬂn?ﬂe}ﬂ[l%ﬁﬁel al+d s&orfed at -80°C until use.
C28H32FN2 OBad%@aMBzrfdmgulss&ﬁ dn@Luscbridit)Receptor

f5 3- b I di 3-p-tolyl
sul Jf anyl(g?:)p;ll ) e ?%1 WE{QXMW d%] S:al (F:)d ?o¥
C2RERa S, blﬂtﬁﬁ% 4svay. § Qf‘éfbdpéﬁ)?m%d it 56-2\&*)1 microtiter plates in Ell total

(~-3-(car banoyl |phen¥InethyI) | - et hyl -1 -[ 3- (4-met hy
assaismlﬂmny)lf pAehpky GHO wpll meymbranésditablyenprégsing eithef twehM,;, hM,,

hM3,)cﬂ§ .y E)gl%%%§%ﬁu Wer%?rﬁﬁz ljlllted in assay% ?fer to tile fg]?(}wmg specific

targelpf(ﬁelﬁéoﬁéﬂnﬁﬁﬁmﬁmyﬁellﬁ} 11)( p@ NI, 10=15 pg for hM;,, 10-20 pg for
neth pyrrolidinium M m Mt] cal cd for
2.% g;%qu@ﬁ‘;, ang3043- pg@gwm eanerplpranes) were briefly homogenized

usm ? y@g&%%&w%ﬁh@?ﬁfq%}éﬁ%&% Ioh Iic{l %]séyl\gla%dd'dgﬁm%ﬂrﬁfﬂon

bindinglsadidsdor GREHIBNZMSyaldeslo2Be rddiolighnd 6derd pelﬁ)ﬁﬁm@uﬁlﬂg L-[N-

methif p3Foe oyt B i A TRV S BB P s El Ry Amersham

materi al s and reagents, comgounds 7-1 to 7-8, haV|ng

the following fornula were al so prepared as TFA salts:
(7-1)

2-[(™-1-methyl -1-(3-0-tolyl oxypropyl)-pyrrolidin-3-yl]
-2, 2-di phenyl acetam de. M5 mz: [M+] calcd for
C29FBSNQC2 443 27 found 443.2. (7-2)

rr ~ I T T 1 1 T T T L L
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(7-4)
f 57- 3- (car banoyl di phenyl net hyl ) -1 -[3-(2-fl uorophenyl su
wOo t@agb3ups opyl ] -1 net hyl pyrrolidinium M nlz: PERPS2008/002321
cal cd for C28H32FN2CS, 463.22; found 463.2. (7-5)
) - 3- (car bar noyl di phenyl et hyl ) -

Phan]na%, %Tflgte?ir?lo .ﬂ%%g%ﬁnlsﬁlk}sf%%}zgnh?) k}ﬁ&‘ﬂg arft&agr]foP% Fanging from 0.001 nM
to Z%MQIMT 4g7sﬁﬁslﬂyr ldét&uﬁdll.aﬁé’llﬁ) oEIj (r;izflué‘xs?q c|>f test cgmpounds were

- 3- t
perf%;nﬁs 8@3{ f%ﬁ%ﬁx«%&?bw emrﬁealﬁ%?r{fhhffeﬁt éﬁ%gor{ufs{q%p &g%@t%?ns

The (eSS Rorc i iall 2 dideBRM (6 Rorfcenisdridh of 40 M in dilution buffer

and thpwy k§ridllyeti hnyddpiyxr wish ddutwruhmffemo fishal cdnikijtratione canfgong from

400 364 0K he ATROT el HRE veliRieS o thé ey mlate wetsras fobats: 825

a A | ound, an
pL abda ?g;gk%gfvﬁ@ggﬂ % g@i@@é ;H%Hd?ﬂli:.g%clﬁ‘gw&lw@lﬂé&tes{% d, and 50

uL n’t'embrmsn disspeplptes veduinesbated foricers at 37HE. Rinding wctlons were
termipéfeTanicC e e gien Bt eh SR e ks Eikel e

Well'éangy ;mlc\l) PY-R8atéPINBG PURY&h A LSROmBES@HETR dFiér pils S@H ﬁnsed
threetimesswith wiash putfer (18 miyt BEDESKppempy¢ yphaundiradipactmity] Plates

were@%]_%é ﬁﬁ%%ﬁ}@t@m%rg Nr? %@qlﬂé S((l t1 Iio%dﬂl];lg (PerkinElmer Inc.,

Wellﬁsléf' 5MA) (as Gddeaith @actpvenoTyp plaﬂ&Wérehhdi‘deﬁM{eﬂ}iﬁ a®etidhBlmer
2- .di phenyl acetanide. M5 nmiz: [M+]_ calcd for

2,
Topcegg{]g;y@l p@@llatwgg:oggter {RerkiaElmer Inc., Wellgyley, ¥MAg. Binding data

vl o REPASTEBEONE pb OF UE S ks

(Gragld R GRe, IA54S%DlefgouﬁA) 4SihgZhe ¢13-d)e dmpetiBpn model. K;
valucs i o8, BT Gt HLpted 5oB A AG ogebies andithe Ksvalue of
the rmlgh%d-thkID%Qh@ Ehém-PA8HRQEANH B hettd ¥-; PRusofOWNE. Biochemical

Phaz]mc@o(og;a @g@ﬁ;ﬁ{)@ﬁ DO OAA 7t K Vpluies P\@re( @meBIJi@} o-pghaalpes td

e T B S . i e

werc3Béh ddrixbried bakih K, ¥alQ6s fo? HatafﬁeporﬁnQ5 (IH : 2 14

(2H, br m, 2.62 (3H s),. 2.86 (2H, 1) 302 lﬂg?l
3 Izlzth{s|a|5|saysji lovger V@qu 1n§1)categthg tb(e|tp§t cpynpogndo-baS(q er binding

afﬁng% I—fﬁgg ,gec%}!)t?g e% e'qL %%()gl?lpga%glc?%?unf% ?oq’?(éslﬁz'irg_c(n trﬁr?t.&zere tested in

this ?(s&yG)/vere found to have a K; value of less than about 120 nM for the M3 muscarinic

I d hyl I t 3-1
recerh WRBPE I DHORY.s MFal NI L5019 SRR iotnd s have K,
valué”:Ei8 o_? %esk Mﬂn AL Al “@%%%%F&mndé%lggl( {AHED 343 tRan about

(8-7)

10 nM-g-1¢ssdhayeabopt 40Nyl met hyl ) -1 -met hyl -1 -[3-(3-trifluo
r omet hoxyphenyl sul fanyl)Rro ]pyrrolidinium M mz:
[ Mt] cal cd for C29H32F3N2 29.21; found 529. 2.

(8-8) Muscarinic Receptor Functlonal Potency Assays
[ (3-fluor obenz | car bam

3- b | di ph
23y|)(caIr army eh e@ifkﬂm“f Wlumnwﬁr/mfé’ CF?W]‘ZIélaflcd

f g&l_t%%ggjyg i 1 céll%gig} e&%ﬁ%%é@gr@ogéé 1594%ehenn1nehd br?, measurmg

the abihityoefythg tdsn’etbmp@tpydrto bloadti axiotremolvBe-intrbitijohvtoll fmalkcddl medlated
aglc_|3 ISQ%SB 4&%&&% Wﬁ%g)?mgq%jgn_g the mz r%ge)ptor.

1- [3 (3-fl uorophenoxy) propy¥i-- 1- nethyl pyrrolidinium
M5 mlz: [Mt] calcd for C28H32FN2Q2, 447.24; found
447.2. 1H NMR (CDCl 3, 300 MHz) d (ppm: 2.06 (IH, s),
2.18 (2H, s), 2.67 (2H, s), 2.79 (IH s), 3.26 (3H,
s), 3.38 (IH, s), 3.583 (IH t), 3.68 (IH, s), 3.88
(2H, t), 4.03 (2H, t), 4.16 (IH m, 5.82 (IH d), 6.6
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(8- 12) (S>3-(carbanoyl di phenyl net hyl) -1
-[ 4- ( 3- net hoxyphenyl ) - 4- oxobutyl ] - 1-
woredosgbd3ge rol i di nium MS mz: [M+] cal cd for PCT/US2008/002321
C30H35N203, 471.26; found 471.2. (8-13)
- 3- (car banoyl di phenyl net hyl ) -1 -[ 3- (3- hydr oxyphenoxy) pr

0 DM I\&%ﬁ%@éé@@n{eﬁ&g 2 j@gﬁ@gm’%@ a{%&m&ﬁlsﬁ% h@'Flashplate

Adenyyl- Gyoaasarmubrdmmrfwstmt vith)' 21-c AME (NENmtmﬁ,oyl 0
um NS5 Mt] _cal cd for

Perkt%‘pgbé{é &Llrergéﬂg gyr 5? lgﬂ?}}lg%(;afcgrdntggtoltgﬁ mgnufacturer s instructions.

-3 éﬁ %
5 C (sgirﬁ 3{51?%(%( %&%Qﬁ@?{ gl:?? g%%i/ llﬁg!rl gggl/l 'ﬁ'ryp?m -EDTA solution (0.05%

trypsane/0 139 Inplylr ERT Al amdeseribédsimA gsay [ MA]hectatacbied calls are washed twice by

4 d_46 - 16 .

centREAIOH 8 ST 5 B TR gt R gL APBS( e CHL pelstds ey v

suspériedl lid 10 Wt AYBOYdraché gélny :#abo&@emv&h a[d\&dltep &h ¢3hiaf Phrticle
C28H32FN2Q2, 448.24; found 447.2. (8-

CounteryBegkmpm fFoylter Bulderiany€iAy (Thecejlgare 3emm@medmgemt Y80 g for

A L AT N Y TN

28)dhﬁcenﬂﬁ@dures descri bed in the previous exanpl es, and
substltutlng the appropriate starting materials and

feptscomupmpd imipstiallydigsglvpd 1o a cpnganigtiomat 44 uﬂtswlrsiglutlon

o 1P S0 B CRBIAC A bl St i
dllutgolnshulﬁfeatwﬁr)qi mopyd c]onbaﬁtdmy)hpyanlguig flomilothpM/B 67l2aM | I\/H-]
0 calcd f %I—E 1F2i?IZOS, 481. 21; found 481.2. 1H NWR
XOTGERRAIng i gpte 7 SIS 02" (3H, m), 2.63 (s, 3H),
g) T8 g{egﬁllre I%h@treén&@ne( 1|nh|1b(1§()n oiSA@\Ebc{l{llldv 2'5)pL %r%hﬁ ;Q"S puM final.
conc@qtfqtlog)dllugdgg d(’éﬁ) L diluted @xp{rem?rmeg ag@)SQ ng ce&l} are added to

agongs{ g%tlgw Is. S9fo meagure (tfle ablﬁ?y of6 a tzgt cg)r‘zn%our(ii&j zd blzclg’gxcgtremdnne-

inhibited A((L‘afth'am)% aL pbeRylinBidytotremaridre[(35 (181 Sndls tltvuﬁﬁalphe
nyl ) urei do] et hyl } - Irrethy rrolidinium M mz: I\/Hcri]
COﬂC%lﬁ{aélam SFSPESS ‘F%Y ) 23 1L djliierl testacopnpougd ggnd 50 pL

11s QR adat &mgﬁ nethyl) | - (3, 5-difluorobenzyl o
e Sxycar g%?]@f net X%qgﬁqge%%{/l pyrrolidinium M nfz: [M#]
Ca]Rcad;tlbm ar€2@ibated N3OB) mimBeLdt;37PCand stbpPe@by 4&ditddn of 100 puL

. A3 henyl | 5-difl b
ST TR VAR EE T
coun e@&h&%’&h%ﬂi}%@% a BefRinFmef "Pb‘ﬁ@odh? ﬂqgld s(:gftl@itlon counter

Car banoyl di ph | met hyl) -di fl uor obenzen
(Perl@rslilmqrhw )Wp w}%] Mﬁit B¢ wpumqu@:AME modlusedﬂpznol{\wp is

calcu?ag&(f gastegg}l%e rr% nts %I\%sgﬂ/ﬁfi né'rgtéy %%‘Ihples ancfj clﬁ% sztanc{ards )as described

in thémhﬁufé&uﬁer’d hlfsérliﬁirﬁhﬁ npma@u hﬁa)meh)h@'l’r@mdhéar regression analysis with
1-neth pyrrolidinium [ Mt] calcd for

the Gramiad @mt%é’quwa@@ge@wgﬁoﬁwe@ Inc., San Diego, CA) using

o RS RESEOECRL L BT Aok (R P g

used fdvdlcudate ¢lik Ko usiGg $SECRIZiy x otdzo2ihe cbmnm&aﬁ&ﬁ résponse curve

9-8) 7 . . .
and té‘“r QE@QW%WH?%W@W?I%%P )anql [If]Sre(SBe%wa ¥ I%I&ﬁﬁlues
are C&Wéi‘t}éa 24 l_gﬁ)/\laluels NS HBHRYE T géHnEEtHUhle%aﬁé ?5 %[dwﬁhd&?ée(iﬂtervals
for C28 F2N2O2, 466.24; found 465.
Thes¢ surgmapyastafistioy Mltbﬁemvﬁﬁﬁﬁyaqkﬂo I‘{»A/a(l@S rdiata 1epeuinige ny

SO T A B P, 0 o B,

fi?)-3-(carbanoyl di phenyl methyl )-1-[3-(3,5-diiluorophe
noxy) propyl ] -1 methyl pyrrolidinium M mz: [M] calcd
for C28H3I F2N2Q2, 466. 24; found 465.2. Preparation 6
(3- M et hoxvphenyl ) phenvl acetonitrile A solution of

| - (chl or ophenyl net hyl ) - 3- net hoxybenzene (5.5 g, 24
mol) in DCM (100 nL) was cooled to O C
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stirred solution. 1.0 Mof tin tetrachloride in
heptane (0.75 nL, .75 mmol) was then added. The
waeloatiozee was stirred for 2 hours, then quenchedr/vs1o0s/002321
MeOH (50 nlL). The sol vent was renoved under reduced
pressure. The crude material was then purified via
Y ti

funct?éétl‘a!é 9&1&?0'& Qﬁgﬁ%??ﬁt g%ﬁ? Z\Eﬂlg ﬁ)?%‘}q%ﬁ]ed &ﬂlpohhhseoﬁﬁgm}éﬂgon are
expe(;t’éti/ltcBha\reza/prln@d)ﬁ ldsﬂhéh wih¥H meo dX Vg doekatbd ef ys o atodinie-

trile . Jo a_ stiryred. solution
inhibitiorypf forsko BrarsAiated, Pa%‘éFPB‘hﬁl%Urqnl ig GHO-Kcells sxpyesing the hM;
recelgm'nepar ed as described in Preparation 6) in THF (100

nm.) was added tol uene-4-sulfonic acid
A - benzyl Blockolde df Agrigh-Mediaead [(5] GTGyS Bindimgp) ) ,

Sl fr b 8 Bl PRAER ST i st o e
deteﬂﬁﬂﬁéd bff hReBsudin AR shilisy 6aAE caRPolikiPté b cRbkotEifodttdgfnulated
he m xture was filtered througgg@a Ead of Celite(r).
gssm

SIOH@ RibdiRein Onkid ekl oipr treegptagueous NaQ
sol a wa epa d
Sehble 3t BT fehfpd) 838N BRUR AEEH AN burer
with adiial agiget fgie coackitiaton o€ SSIONgs profen pérusie]. MRlicememlbrak@s are
urified via silica gel_chronmatography to afford the
bnet{) l@qnéog?gﬁﬁg @ﬁl@g(aé)oiytéon RY- 2,«}]QQ|t1}ssue|\¢gerptfr al{ d\thgn pﬁ.ﬁled to the assay
al cd for C26H26N20, 382.5; found 383.4. Preparation 8
- (3- Hvdr oxyphenyl ) - 2- phenyl - 2-*-pyi tolidm3
- VThaE€jaramaeffécivwe cncentextion dbti®0% maxfimal response) for stimulation

o T R b o o BLHRBST e xpeimen
desgg Hbt@ﬁﬁ’mb e £lﬁﬁ@rcﬁta! t@ﬂ c@np‘oﬁnd Wﬁm{blﬁéﬁ%ﬁionﬁé@gnﬁﬁed

s was added KOH (35°g . The reaction flask
[ S]edyp peuwling, tie @llpwﬁngms adderbl@r@eh vahlobfiv6tweadplates:id Sep L of assay

oot &g bR S0 Ho80 Sonb pehiserditine Ciudana i3 (i, 25 L of

diluted@stedoaiiouhd QRd %LLV@HQ &ﬂ%&nb&n&i‘&éﬁ%%ﬁgﬁﬁe hNB€cceptor. The

or gani ¢ phase was then separated t he "aqueous
assaypplgtee argetbereincnbaied at 37°C foe 60 winhtest Fhe aS(Smplam ageafiligred over

19 Xk

190 R PRl P VB G o TRAE R LT ) S s e

nnseﬂ mﬂﬁwé-eolﬂndashhﬁlfﬁf [315,5)] }I’{TBtsedenﬂls aﬂ@&lehfaﬂ{brtvakﬁiﬁn idaie@CM
nL) . and cooled to C. To this stlrred sol utign

Mlcrmnta?@o%milaaomhawddép @#)ﬁ 3dsted ip grehi welben eagh pate iggpaled
and rgaﬁghétl yci:_?hﬂéd 'S'n)%ttUé@ou ¥ Eﬂkfrg%gl gt tl%té:alfsce%'ilag&%d by nonlinear

m nut es m xture wa
regressﬂblm anaysiowvitB0Bé Graphfhd P&sm(ﬁnﬁwrdre patkage (@raphBad Seftware, Inc.,

ilte t.hr ad of Celite(r), then washed. w

an Qg AL paine T i eRa S esoioth PSS ASPRRR o0 gilgation. The
CherRL IS eAHAiDA i9'\Bseddb cEduRWEthe M) Sithg thB &0, Value8bethe The

sol vent was renoved under reduced pressure. The crude

concerirationapsppase eurenfosdhg wst exmpannd@ndile dxpdrentpeingcppeentration in

the o304 e plf U iR et AR PR 207 6. i s
nBIxﬁhisatlssa\yaS lovea &K tvaluerigdiaates tHae tHeaspeum@ooid FsantipRer

EXAMPLE 10 Fol | ow ng the procedures described in
functfqpél ?ﬁiyé@,tiy@ﬂ gheerﬁ(éerp'gcpretgste(én he gepapplifigd; c,qglppﬁgds of the invention are

expeé@di’ [&l@a[de%ﬁ@ ﬁa‘i 4188 tH%I 9%61?'1 80 ANE ) %‘f’&ft?&egof &&%ﬁ%&?ﬂé
V|ngt ow ng formula were a
stlmqjateqbér5 %H}’E%/Sﬁﬁﬂdmg lin EHQ-G:119ells expressing the hM, receptor.

(S>3- [ car banoyl - bi s- (4- hydr oxyphenyl )nmethyl]-1-[3-(3,5

plates.

di f 1 uor ophenyl sul f anyl ) propy3-] -1 - met hyl pyrrol i di ni um
M5 mz: [M+] calcd for C28H3I F2N233S, 514. 20; found
513.2. (10-2)
("-3-[(S)-carbanoyl - (4- hydr oxyphenyl ) phenyl net hyl ]-1-[
3-(3, 5-

d|f|uorophenylsulfanyl)propyl]-l met hyl pyrrol i dini um
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C28H3 1F2N2Q2S, 498.21; found 497.2. (10-3)
(Sj - 3-[ car banoyl - ( 3- hydr oxyphenyl ) phenyl net hyl ] -1 -] 3-(

W 268/103426 PCT/US2008/002321
di f 1 uor ophenyl sul fanyl ) propyl]-1-nmethyl pyrrolidinium
M5 nilz: [MF] cal cd for C28H3 1F2N2Q2S, 498. 21; found
497.2 the r ed
in the fﬁ ad oEAg%n)%%tﬁp dzaWdr@adcm le%sggz nﬁf{]%ﬁfga&p

apMuRpdrinié ﬁEcSlbtaf §ubdgpeIEVR[ Malaad Mpkebqa@entvﬂuclcmnpwm
11-1 to 11-3, having the follow ng fornmula were al so

proteppse ﬁgtp\éa(ge the php;phggp@@ C (PI{(_J‘_)_ E_E)thway upon agonist bmdmg to the receptor.

el O SSETULTA Ol A g i

diacylghyfermh(I3AGH and fRosdh34dSHACE S;trigldspRae (FPa)) mchictDid. tAm generates

calci%l%ér@eeeeafrwaﬂagnc&ilbﬁé APrSTet fry PIdoplasmiq andssaroplaspie Fighb™

The F}ﬁ}ﬂ( Cgﬂme]:ullgﬁl\g&?i%ﬁfgg a‘ljé O@ﬁﬁssdé& gﬂtéhze[s MHilthi§ #hG&hse in

1ntra¢$lul8 catsaurh zbmwingl mémwnrsenmyve) dye (Fiuq-4¢ ddollecadab?méps

e Y LB R A Bl s

in redi2itt® by W FIIPR) &/ hidhodeesbity e cﬁ@tﬁg%flh PR rdsBerich €rapd & iddfayer of
exanpl es, and substitut | ng the appropriate starting

cellswéar@duvaﬂshw Me 858 Ms and ehigmaners Marepeptgrs) 2Antagqmstipgiency
can l%é}%t%’?’llh%ft%e aB{lﬂy M"aﬂ’@éoquﬁg %Oinﬂ{b%pa%roﬁgt ﬁﬁed-lz_ilt:&i iH8lehsts in

intra(:éiﬁﬂz&-datcanbarmyl di phenyl net hyl)-1-[3-(2, 3-di fl uorophen
R oo i B R o Th v, v

and ér@%&ﬁ@ﬁ%éf@é@d@& E}RS %'vﬁaf ﬁutﬁk El'a{eg %@@%{fﬁ?ﬁﬁ%ﬁgﬁ & done.

yl oxy)et hyl ] -1 net hyl pyrrolidini
Seeded celE@ERAFRNDGEce ty7 Ocldwashi @ARY 14abgystemeXgvPivith F3.IPR buffer

10 LSRG BB ER TR 25aphberelin i iRHR witou
calcﬂlﬁlt £id BAghedfh) & ?&ﬁéuesgroﬁﬁ{%@@l@%d 1&vind 50 1B/l dTaMIIPR

the followi ng fornula were al so prepared as TFA salts:
buffgrl Ihe kcellHark t1Bn(ioewtiasarioyithl 5P pdriyElret hyM FLUO-4AM (a 2X solution

1-13- 2 4-difl l.],- A- . . .
was TR PR0 FORtes H . N8 P hahite. oBpliaping the dgrigeubation
pendBFgé‘ﬂ?s%e wadiRd4 o tfrﬁé&r\gltﬂ f‘EIIQR ()ﬂtﬁ’élzleavmg a final volume of 50

f & - 3- (car banoyl di phenyl net hyl)

pL/well. 3- (2, 4- di f | uor ophenyl sul fanyl ) propyl ]- 1-

met hyl pyrrolidinium NS cd for

TSRl Imigg o P Rnt AR HeAoSE SRR SRR igirpsdiular
Ca" REIRERUBF SfotRasdneR€ frst QefehRinkH 8Y kR Sn@YGHTHY ;ﬁ)‘ienc? r&ﬂn later be

substituting the appropriate starting materials and

mea&ue%cbmrzst oxwrapanring stimulatzon atgnti{&o tendentmptinn. fGellsara first

re
incolf 88 T B 2o RRRH SRR GO bine. folloged i apspispilion
whxohya pélﬁﬁ‘yﬂeh-ﬂyl'fﬁé RLIRRLr AalBCH, RhlueforNixobfeorinb/lid getatatell according
for C28H3 .1F2N2Q2, 465.24; found 465.2. EXAMPLE 15

to the-giethag) detpited dn fredd B R esasyeaspsnt Badidata redpstipp ssstigndelow, in
conjmgﬂ I“q th@ z?ﬁt' t-LH(}!‘"/H BoiF)el %@sﬂ a%leox%tr@ﬁltohﬂg

mat er i a an reagents conmpoun ving the
concextrdtoni df 8 ECmsI ;&epmed al smmpateqnaplews asclathaFah E@jtconcentration

N- 3-, I di 5-di f I b
of oS BRYPECTAES FnAT )i BF AP S AP RSl od
f OThégﬁ"ﬁ%g&em forth8 FZIPR fa®diRbpdstife Renglei4-Eecdhds, laser

strength of 0.5 watts, excitation wavelength of 488 nm, and emission wavelength of
-74-
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Fol  owi ng the procedures described in the previous

exanpl es, and substituting the appropriate starting
worisnoamke and reagents, compounds 16-1 to 16-BCT/OS20081¢p2321

the following fornula were al so prepared as TFA salts:

(16-1) (5"-3-(carbamoyl phenyl -/ Mtolyl methyl)-

550 %r&l”%%@éﬂqe &g%é%@@@@% %%}{)H dE CRA 'uli‘gg%é%afor 10 seconds

pnor46 hd@ifion b Hgshist4 FoRoWirfg- adonist stimulation, the FLIPR contmuously
N- 3- (car banmpyl phenyl -/ 7-t ol Inethyl
measyrmh%ﬁlawﬁ BﬁﬂyP')eSWP? 8Y§i0n) %/?n11 S(fmmh q%étﬁqwqutem captpre the
maxw ﬂﬁ sd: EQEh ?HS?NZO 441.29; found 441.2. (16-3)
car 4- hydr oxyphenyl ) phenyl net hyl ]
- 1The¢ﬁaplge oiﬂ(ldlresqwhem 18l xptesbgdmsrmalimgimilugregcRice minus baseline

uorgisees abach WL ULB< bdite & sriivad BEATRTh I REaRgm of drd

concéﬁfﬁ?foﬁ'lﬁl iOhf R 3¢ grefidd With @'b}hlﬁ’a@ﬂ?fsﬁﬁﬁ}rﬁ dl\ﬂoﬁvb'ﬁyg Inc., San

hMs and "hMAMuscart ni c Recept or Subtypes cell |ines
Dieget @) ysiag frecysitig modehted sigmaidal iduse-raspanseh KBitagodish Kig values are

detel’t[nIlng Cdabayf I E%Fag&gﬁ%ogxoﬁy JP r %sa jug ag kheelkog a% ngrgff@nne

ECooSupihe eigand e&mn&itﬂ%&%g&dha @Beﬁngdso@%qew&i (Thedf &
cells were grown in a 5% CO2, 37C incubator and lifted

Prusg\ﬁf,t}(?@) nmM EDTA in dPBS. Cells were collected by 5
0 I U SR g STt
functiorey) actddtyi amﬁ&cheeémdm/testEd)r The evanapiHigdroepmoahd e, the ﬁivientlon are

ellets e resuspended in |ysi uffe nd : :
expeP iAok A OLIoPangt Ao b0 sBoB ol kads o agopist apediated
calc1(u|ﬁ' r@%ﬂ@lh@{@@ellggaﬁ§%§lﬁ%§sﬁ aqet}imgf'é&ptop ude
nbranes were centrifuged at 40,0 for 15
m nutes at 4C. The nmenbradesyed | et was then
resuspended with res sj,on b ffer and honogeni zed
again with the Polytﬁgﬁﬁ?Pg? gf%?upter The protein
COTERig i Uidb iaiay @ udel@o ABIERS B DrSiehPFdScElNe VlECts of test compounds
det ermi ned by t he net hod described in Lowy, O et
exhﬂyrmg MYSEATHIAG TesePier YEpRINIEEVIDO3 : 265 (1951). All
r [
RSB HEERCSHOARIEA S PEER B UEE By BBE ftaion
routa*(é]ﬁ)r"ﬂhn@mty@pmgnwmsg,dndllerm B§0 gy aveneBjsosked m ﬂiemerosol

8ene%§§da§5r§%%%«§§%r Nebelizes S&b@af i Sfleél Fibe olrepees (HKmCOx95%
atmo'sﬂ%%c%m B, Radlophdoual doRitiBH iNELARSRYSvEran® Iﬁﬁﬁf@t’hﬁggerlod

6-well mcrotiter plates in a total assay vol une
ina mf: sll&p@@ dosing Chinber|capaterof hﬂldmgsﬂlmatgz Akpredetsimiged time points
rinic subtype

afterfitaliignicl Salbbpuid e S PR AR it R B R i ng <poct 1 ¢
t argiely minates ipfof &NEE Blak s fi pulson49/eWalihtion, IE ABmbRrardM
. 10-15 nmg for hM2, 10-20 for hMB, 10-20 ng for
anestlhmzedaw@ mgctp(thigbpigbatbissl, 179 angfesrDadbs ivaier vsin srqagheterized
(
wit SRAILARR A O QURRLY PR LAEURh AL B e vchen s
then dissebitadoanslt cadndstetl ovithoe t 4G mieadla gn&Kuswl foesat Uénﬁlh‘&on durlng

r adi ol i gand r erformed using L- Nrreth - .
pu m@Pﬂuyc,eé'ﬁIg‘fl V\§n ul’i%ffryd?ﬁ?fpp]&@ ?a[t%i"#’ e@?ﬁk’@ef’eplsm
respl%orosegt/ I Rke VORISR RIADIRY Ry allé?%lﬂ%lﬂt not exceeding 2.5 ml

Bucki nghanshi re, Engl and) at concenirations ranging
Volumpmnd@ta@atemf/PO@trlesmvrnmmtpl acenent assays for

de nati.on _of K. values of. . te ounds

ol o TRRBE S AR, i S GRHRE B chasgline vatues
test conmpound concentrati ongs- The test conpounds were
initially dissolved to a concentration of 40 mMMin
dilution buffer and then serially diluted 5x with

dilution buffer to final concentrations ranging from

400 fMto 4 nM The addition order and volunes to the
assay plates were as follows: 825
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mL assay buffer with 0.1% BSA, 25 nL radioligand, 100
mL diluted test conpound, and 50 nL nenbranes. Assay
wQb@Bass4ner e i ncubated for 6 hours at 37C. Bi nPCTYS2008/002321
reactions were termnated by rapid filtration over
G-/ B glass fiber filter plates (Perkin Elmer Inc.,
we APl el PEGRLEEREE TR REL B RS iy 2ot
increputnt indrdd3e1d4 thEBDchb sons TR TRESUIT) 20240 ARIC80 ¥g/tl). The
Plates were then air dried, and 50 nL M croscint-20
MCh s anfusedstor A mingtgsdrem pgyangriRrp AR rakg off yml/kg/min. The

. I : : [l. The plates were
animffe iz MU dNERRRAT - e P
scChangek at vamilamartressufeRenkHElimeeated animaleare espreysed as %
. ..MA). Binding data,were anal yzed onlinear . e el
mhlhl%%ﬂ Mﬁegmﬁwl@m to fogired a@ﬂﬁ% pﬂhthrf_r 3584 8bigheRPpinhibition
valufﬁﬂﬁ&% tﬁﬂ@@ﬁ%nﬁ%ﬁh%ﬁ@a bffdl?leh?gr%eti@ B, E)@mf?‘l%h“g

e one-site conpetition nodel. val ues for tes
compayrds ahdrs inwention that atectessad iy this asbayeat\aatps¢ 66 D00/pg/mdsare expected

d th va .of..the radioligan i ng.t.he o
o i PR thnkF o S Bl e Rty PSRRI Freater han 70%
inhibRi®; Aads6Ae afthxpBaED tOMhiFL frédler BRAADOWMNBINR) ) . K

val ues were converted to pK values to determne the

geonetric mean and $3%dbhiPelre@ariater val s. These

Su . N .

ol At RALLFAL ialliifs WOED e AN ile DA Tyl aay 1.5 s
post \k»)thisgleThmdifdfeﬁbﬁpotérF@t([Dibe) foe stie Mmmﬂ’aeﬁsztaﬁe(ﬂwbi ldételfmined to be:
) i ndi affinity for the receptor tested. Exe ar
IpratiOpHp (P8l BEUPRYETAS REmUT oS VBFE TR 7 HEARD) >

) a -
B B T 11 T2 e AF e THE pBlent PELE REE compound s
similatly detggningd alvbp dirs posit-clabd.y, t hese conpounds were found

to have K, val ues_of .less than about 50 nM wth sone

conpounds havi ng ﬁ?"@gﬁé‘égbﬁﬁﬁé’é’%mf’ﬁ% about 10 nM or

| esanddratiaespiimbnd ipiitropiaspwerd MbSGANIARI248ERBIR6 hr (fost-

Functi onal Potency Assays Bl ockade of Agoni st-Medi ate
dose iy Hiest Finthoyew aavpy Atrraimeninmi (30 and 30 wigdmBywsyaboutrkfold less

et QR f. [ i by .
pore 0 R RBRR 3 o BRTP R BB i
time paint (Ehn)1is comsistent bithiisrehtivélgrshéndurntion dif astish ia AP clinic.
Tiotr%éiglém | %eb%%vﬁg&%’é? lsffgcet lﬂ{g}?}* g%(a%aggric:lgggrottgc%og I\b@ing achieved 6-hr

post-i8H Qs HNBASHAN go%nggtvaﬂég 02rd A& SaREORN USrEes Wdnkleach
Cycl ase Activation AsSay System wit 251 = cAMP ( NEN
otherSivBOv 8 abdus kfold=meer pateiteoBpiaesictedts| In hr pBestyo i heliset of

. aceqrdi to the manufacturer' s, instructiqgns.. Cells
actiof F etk StrBnioas af Pl iedes & R 24 b BT VAT, isetmi S a
deterffdhddt i on (0. 05% trypsin/0.53 nM EDTA) as described in

Assay 1. The detached cells are washed tw ce by
centrifugation at 650 x gASsay4ive minutes in 50rs

dPBS. The cel |l pell A S d: S nded in 10 ni
dPBS, and the cell sﬁgtréﬁté%%lﬁg%@%vﬁgfa Coul ter ZI Dual

Pag itk @éﬁa&%uﬁﬁ\?_fe]y,( BERK 50350 ? 52" dosEd! | ahESth AR ed 48 cantiifated
cell's are centrifuged again 650 x 'g for five
as depdrihgt der Assdy Be-Atysedatetednedtime ipaintaandaftds whifgery, auinzals are

ssay .concentratiop.of ;1.6 x 106 - 2.8 | 06
placed3Fitoif AORaRAh a2te dnattisae™ GRficaf i ovmyis deng. (4 pre-
weighedCguee pad alihte@fin HRnfdvhirs mBithhi @ Ruédatihid £BBBt

.. supplenented with 1 ng/nL BSA (0.1%), and then )

pilocagppefPILOH(3 meks, Wi kip administersd. Hativepradyced dringnid) minutes
concentrations ranging fronrdd00 MM to 0.1 nM
Oxotrenorine is diluted in a simlar manner. To
nmeasure oxotrenorine inhibition of AC activity, 25 nL
forskolin (25 mMfinal concentration diluted in dPBS),
25 nL diluted oxotrenorine, and 50 nL cells are added
to

o~

N




10

15

20

25

agoni st assay wells. To neasure the ability of a test
conpound to bl ock oxotrenorineinhibited AC activity,
w@2008t0F406 skol i n and oxotrenorine (25 nM and Spaiviu§iong02321
concentrations, respectively, diluted in dPBS) 25 nL
diluted test conmpound, and 50 nlL cells are added to

i.ning assay well.s... Reactions. are incupated for 1
post FEE0 Lt P Bty IR Rl PP S BE plte pad before
and 4feg PEDOJ AdrisRtdgopile Ofdteire eRprtbed 28196 irgtitiefl of salivation

i ncubat ed overni ght at roomtenperature and counted
relativgdo gentrol gpimalhg on a Per ki nEl mer TopCount | i qui d

scintillation coyn Par kin | Vel | esl ey,

V) The anount af 8?&\%%"%?2@ %%E%lhgﬁ?%l 1) is

c alheitan betiki dlagenie assalyheasaizvatopedlesssess dydtanict dxposure and

anpl es and cAVP standards, as described in the )
caleylly HaLpgs F@tgvmgﬁ&%&%}mf t_eﬁépalpaﬂgdsanﬂreﬁaé@% tiotropium, was
evallBREd inNRRmJRPLEE H AU 8NE Ytk Jo¥d, tﬁo&eﬁuﬁ @Q%B%ﬁd B b Host

Sof t war e package (C_EraphPad Software, Tnc., San D ego,
potei@A) inksbihigg pllecanpinedindwead salegtien dihonpost deses i Fhas finding is

c etition tion. The.Cheng-Prusoff equation is
cons(3 Rty hEPe Rt e n BF A PR s of 1 he

OXPhik @6del 3% MOdigied VERIIBF the pRRBGE R e descYided@ R b er,

oxotrenorine assay concentration as the K and [L],

"Estimatign of pyteghglinargic deug gffgets immecednransagoaism agaimst puagarpise-

. b [ 0 fidence .
ncul ) 8L 0 RS- AROTTLELG TR P0E35E) AU BT G B sa
in vehitdtreiedKanivals) asedch preélat@neapine) i @alchlatddning 1866 ycongpute %
. ..lLower_ K value indicates that the test conpound has a
inhibifioref selikattane Atthe serssprpding pre-Heatmeakbpmgy ateach depe. The

e R prRRG, Of e Byl R ER' B8 BRI R o E papica o

exhilgf IRy galuestess than A pigimbimeasured as k4 hours ymdihatoatt eidydunds

expe GLTPURO B Dosainedres i L ERRatamne % B6S30cseaylgand some

less tBaMd5 Rg/mhin @ second functional assay, the functional
potency of test conpounds can be determ ned b
medkwratin@f theeangibsialegggusfDshie tronghopratective IPswmiskised to compute
| he-stin t S binding..i n P
the S RHASTRE G AR Sl Rt ol e oving
an appafehe ingBelkt@viesindée gidatniithnaibdut Here plefettt@d | n assay
buffer with a final target tissue concentration of
5- Yohledheprapeatt msetioney beeresaribed Mo feasneep seedife aspects or
. - . | .
i R L S R SO R ol e ST
variofie thanges van omednor aui aterftocandsubrstituted witlesip desading from the

sti.mul.ati on 35S].GT bindin t he agoni.s )
true i Babone e hiyention, MawtoRabA e 1 xlt RaRTte by applicable
paterfl 8ta@ed1an@ rddutatdRk | it pubdikatforsEsdtet® BRPPA Nt PpiiOdt Rk kited herein
oxot renori ne-sti nul at ed ‘[1}]258] GTPyS bi nding, the
are hewgby ingomprated byl defgrenee nibhirwatiretyfo the ssme Extghisasd§ eachs

ol BT TR Dt 75, . !

test conmpound and 25 nL CHO cel | nenbranes expressing
the hM2 receptor. The assay plates are then incubated
at 37C for 60 mnutes. The assay plates are filtered
over 1% BSA-pretreated G-/B filters using a

Per ki nEl mer 96-wel| harvester. The plates are rinsed
with ice-cold wash buffer for 3 x 3 seconds and then
air or vacuumdried. Mcroscint-20 scintillation
liquid (50 nL) is added to each well, and each plate
is seal ed and radi oactivity7counted on a topcounter
(PerkinElnmer). Data are anal yzed by nonlinear
regression analysis with the G aphPad Prism Software
package (G aphPad Software, Inc., San Di ego, CA) using
the non-Ilinear regression, one-site conpetition
equation. The Cheng-Prusoff equation is used to

o o . o o "
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concentration-response curve for the test conpound and
the oxotrenorine concentration in the assay as the KD
w@nasfiods2e | i gand concentration, respectively. PaI/UB2088/002321

assay, a lower K, value indicates that the test

conmpound has a higher functional activity at the

receptor tested. The exenah | d conpounds of the

i nvention are expected t a K, value of |ess than
wuahout aM® &M for bl ockade of oxotrenorinesti nmul at ed

[ 35S] GTPyS blndln? in CHO Kl cells expressing the hMe
1. re faamalaok  Agoni st - Medi at ed Cal ci um Rel ease
Vi a FLIPR Assays NUscargnlc re eptor subt ypes (ML, MB
orqtelns

Fvlay upon

i nosi tol
(DAG and
phosphati dyl - 1, 4, SRDf i phosphate (1P3), wajch in turn
generates calciumrel ease fromintracellular stores,
in sait.oe zwittaropd fesmj whemiil sarcoplasmc reticulum The

FLI PR, { Ml eo ul ar. ces unn | e, _ assay

CaprLb i B0 RESL el B i L) 7o cat i um
byeébﬁlm‘gana FEak gidé rfd%ﬁﬁ%lfsél\é@te&w&n{-’ﬁlkl@lk§ﬁh¢‘zweﬁ Ll-@§ 4alkynyl,
Probes, Eugene, | uoresces when free cal Ci um,

-Ci.spydiealkylTeyanof haleyr e'rQ:IézQHeﬁO@H fﬁ(@@&jwlkyk eG(O)NR’R",
-sret :538 Cse@ bR Nﬂ’%"@v det e%SB pgﬂlﬁp&ﬁlg ds'llec{ei%l from

g frfoma rmho ayer o

hydrhgmﬁliClMall@m,dCB/BalkaM -ChisiRpyl @ad M?{ &§elphly each R® and R® is

Ant agoni st pot ency .can be determ.ned by the ability of
indepgdgafbnsedgeéed omﬁwﬁtﬂ&ena&ma@vl neasalcayl Guai‘a@wt n

. l 3] ¢
OB REF WSO Gy 0BRGPt Pt
formci\G; met:aecpnyolres ortve &Be@ede gtamp9 6r mcb adjadenPR> gtalpe erd jomed

ht. b th d | |
e SR At it @I T4 VLTINS, BB seUREensRs ) wi th
FLRPR éet&feerfr&ﬁocmﬂm&%@ @) 0-@,akky Mt OHUOTH,0H, and

chloride, 2.5 m\l pr obeneci d [ n HBSS wi't hout cal ci um
-CHAWE; vehgreeR T angl R oaneen@pen@r@mqqlen@dufwnahmdmsmu ﬁgsaébyl

DY A o T

(CI—H)%QER“ f»@llieréﬁknﬂs Refeersd iﬁforrﬁm (5-%] %ﬂkﬁQICﬁchbﬁiRyl C6 1oary1
Fol | owi ng the dye incubat i, megw od, cells are washed
r

-CasheligrogryledndCo shateppyeie arife aVPERihe ithhihe nitsrgsmeator to
e Stlene]fo P PhOECEROR M RO ANENs hddiion
hetenoetosnssdectal fromotitregeny oxygenorfsiulfet, det er ni ned so t hat

ant aqgnl st. E:oten% n later be neasured agai nst
ox B e Mot HEEET P iliP Bt |t8 'at an ECg0 concentrati on.

Cetdch wrlseutdlegatdehﬂy ﬂlaatoe(st 2@, Ldlkglonpound di | uti on
buffer for 20 m nutes, foll owed by agoni st addi tion,
V\,htitfhl P2, p@dmdm@spywhenat@puiﬂe bapd;ECO0 val ue for

5 renmr
d ?ah C{leg%f%ﬁ gLﬁ%g{iﬁlneasz n an%ﬁa'g?'éalgg[%t% on
-CHmRtaanhae IRSWs sklected idamm cOHY rowtltéhmyn and ONRIPRE’; BEFR=® and R*®
F/ 100-F) LI/ C50 An oxotrenori ne concent ratl on

are i ep@“%“ﬁEFdF@ﬂéﬁ@Baﬁé@dlﬁhsﬁkhblat|on pIates such t hat
(0] 'l e
R e A L Rl e PRl G OHCH,
C= CpaOa,rrSt- eBEOUsSDF, esomaz?-*u PRUSO,- ,echeam r@C(@)ag@(Q)o-
0.4 seconds, laser strength of 0.5 watts, excitation
wavel engt h of 488 nm and ems-ssion wavel engt h of 550
nm Baseline is determ ned by nmeasuring the change in
fluorescence for 10 seconds prior to addition of
agoni st. Fol |l owi ng agoni st stinmulation, the FLEPR
continuously neasures the change of fluorescence every
O 5 to 1 second for 1. 5 ntnutes to capture the nBX|num

o o - o o o r S o -
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fluorescence for each well. The raw data is anal yzed
agai nst the logarithm of drug concentration by
woorBie26 regression with GaphPad Prism (G aptiPas2008/002321
Software, Inc., San Diego, CA) using the built-in
nodel for signoidal dose-response. Antagonist K,

M S @h er is i t 30X Q¢ | ri

R N AR AR R T B 6N B o1

and-C-0uTIREYNGare BRI prhydesendir 10, okl h & Eaedh B Pird sdependently
equation (Cheng & Prusoff. 1973). In this assay, a

seleqtesd fsomitydipgene G nalkKlapled -Cyrsycloplkyl e5R ™ cofhd U riie kaken jogether
[, gper ti.opal l@%é*l' it 4:heqr ted. The

fo fogﬁle%aﬁl%#% dgor%'%al}n égllfe’ ixrhcgki nl\gle% “?ag tg?gelg?g’ect ed to
haw & Gokan madgaeoffiohdsts & han about 100 nM for bl ockade

of a i.st-mediated calciuymrel ease i cells
ot SR pERa Y RSB P R oL el ogt fylehe-OH, cyano,
-CoEIkYRBNTIORAS )6t¢§4an1€y1yJ0/-@1_mﬁy-s-él-%ﬁﬂ, DNHASEHSS qalkyl,
t hé bronchoprotéctive effects of” test conpounds
-N(Caxlkpl)s amiyN(@)r i ni ¢ receptor antagoni st activity.
Al . test c ounds are.dil ut in sterile ter angi- a-3c
A bR erS ARSI SShorty Sk gt P iR Blip BT, R,
R*®, 20 RERIes dxtinaNy substifiteRith 330 5Hlucké atomie) dmetbin eachhikyl,
aerosol generated froman LC Star Nebul i zer Set and

alkenil; apdrelipgyh giouptin Re ineptipngty sytstguteb wath ok ta2 b pifaente

. r c 0 s i ver:a

indeffibn R0 S O o1 S O WS OB S 85

hetema:gabmeh?érohpdlel 'rg]ftf;lpsihxlrzalf:{éaﬁ*’,/and e (ibadmfoﬁhlhyéﬁhhﬁsﬁfmed with 1 to
pai nts after inhalatiagn o onpoun t he Einthagven

3 subsiigueptsi lgde@@ml%vlaféal.ecwﬁ&mw -én%@g%ﬁlg?nﬁo-?%ﬂ@kwéfqyano,
obh.pul alr alki t ni a € en

halo O B D S G R R B PR TN el

and N(Gubakylpeivheietn caah abitydralkenyl wind hlkymyli greurf isldptidnally substituted

. I hyl ene, .catheters (PE-50) and used .o infuse. s
with o X gt SIS B2 RERR fach cEFRCEaRA S SR GpitnaiaB el with 1
or 2 SbstifheRdlificpBiticni§ delboted fidin M NMailkyRt-OPNarfiflidis;
pul nonary eval uation. Once surgery is conplete, rats
ar @ a/phprmpequiigallis aqegptablsissitdhereedspi rat or set at a
st . . Q. wei ght but not
eXi@%@%&@@fﬁlal\?%P,"u\ﬁ%e’qgg%d@g?&f z} ‘rate of 90 strokes
peThétsimpaind Di€Isikangelserein ois@ssur e that occur with
easll;ﬂ%‘br eat h are neasured.. Basel ine val ugsare coll ected
fo

¢ompoynd of Glai huvheareinferis ratQNR eRchal | enged
no V= YR = f-olghai : i
e e b oy i | & P 5B 5 gk Ag§aected from
hydroggrany -CTkedkWCh is infused for 2.5 minutes froma

6. T hERTE S BB 1 e o SR S ESE Eanges | N
7. VeThd tRhpRmdRTEISH B whdheii2zGs oin treated aninals are

exEr essed as % inhibition of Mch response relative to
8. cohbe enmpevingwif laimn? twheseingisand b areh gher % i nhi bi ti on

va Lhdi cat . test 1C oynd has a
¢ brtﬁ%ﬁ%@?@?@cﬁi@%@’f‘;é}lci:]ﬁ??&%xlérlrpﬁglgﬁ)ylgc@brrpounds of the
10. i nYeaOéompoundalf Gldim 1,eslieéinidiistihing ths deyblabomd ©absenof
100 mg/ M are expected to exhibit greater than 35%
. nﬁhep?ww%os clhiey b easeiada Zamdalnfnitle bo B @reshan
12. 70¥hd iBundQF CIARK SPRECRATE iSXPELHGH to exhibit -
greater than 90% i nhibition. 1.5 hr /I D o Determ nation
13. St Bheleomdpomnd odGlainc 3 iwhegeiniRStis -@Bs.e eval uated in the
r Ei nt hoven say, 1.5 hrs_po -dose,~ T or der of
14, IR R IR Py b ekt BE oo lRUBR G
determned to be: ipratropi-a9m (4.4 ng/m)> tiotropium
(6 my/ M )> des-nethyl-tiotropium (12 ng/m) >
gl ycopyrrolate (15 ng/m) > LAS-34237 (24 ng/m). The
pot ency of the test conpound is

“oA W
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simlarly determned at 1.5 hrs post-dose. 6 and 24 hr
ID O Determ nation Standards tiotropium and
WO pooatiozapé um wer e al so eval uated 24 hr and/ or BCHUS2008/002321
postdose in the rat Einthoven assay. |pratropium (10
and 30 ng/mM ) was about 3-fold | ess potent 6-hr

) red toits 1.5 hr potency. The observed
C”Fﬁ)( feng?j%&‘%&i%f/leat this time point (6 hr) is

15. cOMB¢ sdrapdundi dfIClaibs 14,80 Rdréiv6CY salkydére-QUTCHL dllRyle®d- is
action in the clinic. Tiotropiumshowed a sl ow onset
'CBaWIGQF‘@&O I\Hktyr?nﬁeak br onchopr ot ecti on bei ng achi eved
6-

16 o The RoSboAR Ol ‘%.1 f‘r@%rgﬁr@f%%%%%dé’ﬁ%”@ﬂ A e O
-C(CabeOC(Q)de(d))@e,reI\IR YA -, eNREA0E0) DR Pt SNRQ%}GQS) NRQ3-, and
_%{)eé@i The onset of action of the test conpound, as

-C( the 6 and 24 hr potency values, is simlarly

17. nd: 1 1 h 1 ogen.
detrs BhFElmdATIAN rr?f M e?&h'(g' @1}@9@@‘(@)%@&0‘3@5% g
( Spr ague- Daw ey, are dosed, 3

18. an€he brnpousd d@amh@uvlmreld Qids @té@(cerdﬁem PR AYOWNRY- and

&t erm | p0| nts and after surgery,
"NR3 @ﬁ\gﬁés ansqu dﬁn fey ds%%PSal side at a 20
19. i n¢h¢ Empbuind dfithitn D6ashdréin@ dOWETWRY-O-B¥9pgmd B is -CH; or
prewei ghed gauze pad is inserted in the animal's nouth
benzyh g the nuscarinic agonist pilocarpine (P LO) (3
ng ' ugged qdu
20. (DK eorbouhl T AL 16 SEGEH O Rl e BRRD S5 CIOR.

-OC(d]at erm ning the weight of the gauze pad before and

er PILO tisialagogue effects are expressed as %
: |n Ppremesing A?ermbtwla%reme% Aengs QL Gmasllylensritpagiected from

(CH%)z- 2 53-24@2)4-53@ 1 SO AL %T{éH%H- -(CH,),-C=C-,

ant| agogue” & s devel oped’to assesds system C
'(CHQ)Q@-ﬁﬂze, @Hz)@fﬂ-%ﬂildi -CH(PE)H Ui g Os (€L J3vP+CGHo- nﬂ@Hz)s -S-,

(RO e s R - CRER Oy 1E B R Opse

-CHZTCGID)"OJLEmm Ve,)f-SRNCL)- bftj}l[g)@(opm‘éttt}{at i nhi biting
il oc | ne- i uced salivation hrs post dose. This

R @ BB SERmEN-On -(‘Fer)p&aﬁ end )b e R
Q@ heEj nt K4 frodel ]%ﬁ? I,fied

Wheﬂ\?g{r shg?]q“@ I{Qﬁ\é?%?g%é ga-&t;ie{scirgrgiﬂalkil c%ec el'r,
22. " EShé comhparmdeff Glaitd Chﬁ]h&ralﬁr-@b Salkiylenge-)F-Oggdlkylene- rri; ce by

%Et agﬁ&)sm agai nst pil ocar pi nei nduced salivation" Ata
-Co-spikyle Toxi col 24:243-254 (1996). The nean wei ght
23. Of TRALIN{Goun ofethitd E-Wh nimal s, at each

pre- trea‘?0 ) o@iéu i's egglfn gted and used to conmput e
24. %ThfmdmpmmdorﬂClaailvrahercmelatl t he correspondi ng

t r eat nent t h | d
25. Ot Fia estradEnor STl et Pe e fPu e SOTRIE o
cyanSX-pEQMQIt t.4@1k91< hotn:L,aI@ Qsv@| jaes1) md(bmllﬁlﬁylﬁgw(dualkynz

asured at 24 hours), with sone conpounds expected
(@hi bit an 1 D50 vaI ue | ess than 30 my/ M, sone |ess

t
26. o Pl Syl cr G, ARG E3 % 3 R Cin S P edo ) i
selectesl fusa taloando@pCt_alkie appar ent I ung sel ectivity index
of the test c ound. Ceneral |y, conpounds having an
27. apphbf eanerquad ‘T‘lgb%’ll\ﬂ"tn@tf‘ﬁé‘@?‘“&}%ater t han about 5
are preferred Wil e 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 spi-86-t and scope of the
invention. Additionally, to the extent permtted by
appl i cabl e



pat ent statues and regul ations, all publications,
patents and patent applications cited herein are
weooehy3seacor porated by reference in their entPCBUF2008002321
the same extent as if each docunent had been
i ndi vidual l'y incorporated by reference herein. CLAI M5
WHAT IS CLAIMED I'S: 1. A conpound of formula I @ in
salt or zwitterionic f V\,he/Pei ¥~ and b are
independently(Rq At e ~ (R0 5; each R1
and R2 is indepé&t |, e¢tgg-trem - G Mal kyl ,
- C2- 4al kenyl, -C2 ) R"—)CS- 6cycl oal kyl, cyano,
halo, -OR a, -CH 20H COOH, < C(O - O C 1-4al kyl,
-C(ONR bRc, -SRa, R®g(OR a, -S(O 2R, apd -NR bRc;
where each Ra is independently selected from hydrogen,
where X &l atydnion 6E2{ sHak@ByLuticalG2 ackaptakleydcidand
- C3-6¢cycl oal kyl ;. each Rb and Rc is independently
28. selbesmPUgAlIGJirbgbvherein g jsisplected dpom apgtaspy enzenesul fonate,

b B Yl R PR, P U EI B,
fluoradeCHhgtimxybstidoate, phytimxyheljzaeent -hirddxgnaphtisalare-2-varboxylate, 3-
IR EN RS AN -,
nitrat:e%l&\s@&at@,ﬂﬁgpionatg SdeEnGteabilidte, tartdle, triftdorodebtatOahd and

. where R3a and R3b are independently sélected
triphenydanetafelr ogen, - Cl-6al kyl, - C2-6al kenyl, -C2-6al kynyl,

- Checyel oal kyl.~-.Co510aryl.. - C2-9heteroaryl ... -C ..
2. | TG iR Iner cpif g Biokein Xseliffuittblomide dogideang
triflubf@agetaed, - O C - 6al kyl, -C3-6cycl oal kyl, -C6-ioaryl,

- C2-9het eroaryl, .and -C3-6heterocycle; or R3a and R3b
30. t ofles ersmpayndiofCaim2 7. heying the T#ich they are

attached form a C3-6het WRW' e optionally containing

one additional heterojtom sel &ted~from nitrogen,
oxygen or sul furz—g i imt ®h, froml to 3;
each R4 is i fftiépendg flyorg on0 -4dalkyl; dis 1

or 2, and -depic doubl e bond; R5 is
selected from-Cl-6 , -CH 2-C2-6al kenyl, -CH

2- C2- 6al kynyl, andqr3yCRt"2COR 5 ; where R52,i s selected
from-OH, -OG -6alkyl, and -NR 5bR5c; &h#) R5b and

31. ROPh&EEnd AR CISRE 0! raelgGhefrmupligd and -G - 6alkyl;
Qis -Co-sal kyI-ene-%-Co-la yl ene-, wherein Qlis
selected from-CH 2-9-8HCH ,s- CC, -0, -S-,
-S(O -, -SO 2-, NR Q1-/ - 1-SO 2-, -C(O-,
00 -, -C@' +( O N, - b
NRQ2- C( O) - NRB-, : NR@B-,~™~C=NO, -S- S,
and- C(=N- O R4) -, RQL i s hydrogen or -Cl-4alkyl,

RQ@ and R are indepepdently sel ected from hydrogen,
-G -4al kyl, and - &Jscycl oal kyl, or RQ gmgh RB are
taken together to form -C2-4al kyl ene_ or

32. . CPheegmpowd of € laigndil, Rayingghe formadd kdil or benzyl; e is
0 or an integer of fgom 1l to 5; each R6 is

i ndependent |y sel ect edf FBm hgl o, 1- 4al kyl ,
- 2at-K REOCH, -C(OQ O C
kkwi, iﬁ & O -ai-4al kyl ,

- @0- 4al kyl ene-0O
erein each al kyl,

al kyl , - O C1{Zak

-N(G  -4al kyl) 2, aed ;

al kenyl , al kyl ene, yl and cycl oal kyl group in Rl

3, R3a 3c, R4 6, @ Ra Rc is optionally substituted

with 1 to 5 fluoro afons; wherein each alk§), al kenyl,

: L ' I. i b { LUt i .
wherGREs A Y Indlp SRl 081 15 SaER, PR I DICHM P Mo,

- (R @ seexitddyfrom: QEHape, 00Hy!, -(Eadh, (CEhpal-kGH2)sar yl

het eroaryl and heterocycle group in RL 2 , R3a 3c, and

Ra is optionally substituted with 1 to




3 substituents independently selected from -Cl-4al kyl
- C2- 4al kenyl , -C2-4al kynyl, cyano, halo, -OCM al kyl,
wo Dognexsad kyl , -S(O (C 1-4al kyl), -S(O 2(CM al Rgi/Ps2008/002321
-NH2, - NH(Cl1-4al kyl) and - N(Cl-4al kyl)2, wherein each
al kyl, al kenyl and alkynyl group is optlonally

(-GG dethndt bbb e IR Ry 0

(cm%g@ dyewﬂz);rsﬂemem)%m(w , SEILHL- sobzf L@H)CE(GR! ky!

|'uoro; or har maceut i cal Ia/ acce abl e salt

-(CHxheP€(P)-, 2CH3)zéJ(&)@poGﬂiﬂ -&f0)Q-&Hm, 1( H\ﬂeb@ @Xks 0 or

e d Q3 n 4o dh
-GN o A MR TR s R R s
5 -(CHPReCEOMOORRY-, afhetd RRITRE? and R bt tﬁaaog@mdmﬁabQ dk eC.salkyl or
i ndependent |y selkected from hydrogen and - Cl-4al kyl .
benzgl; et @, k@h%)(?@ﬁ]éiRo#S lerl@?%ﬂsnﬂwwdnfrm&lammcﬂ@w& e

CO“‘gwlleﬁe con%qﬁ %S?Rgtg @Iﬁv\/helr“‘éllm a an ygrg I0S 8

NH'U(@)mmpbwth(m&‘IIWImmdM@)@n a |s 1 and b is 0.

10, The co i m rel .
3. obb omBmIAe Lpbat Whein el B rpionel arsttuted with 3
10 fluordedifd; QmQ ohé @H?-"Qoﬁ;hﬁl qu%tﬁorﬁﬁwwﬁtﬁé&%ﬂm OHL2. The
conpound of O a is -Crtalcyl. 13. The
34. coiﬁb@%p@mdmfﬁlmnlﬂ hmeméhﬁfmulzsl'e CH3. 14. The
conmpound of Caim 1, jwherein
- Co- 5al kyl ene-Q - Q) 13 )ﬂiene [ s - 3al kyl ene-Q - Co-i
al kyl ene-. 15. poupeh 0 &% wherein
_ Co- sal kyl endR0; I [al Kyl e & al f<yl ene-Q - Co- |
al kyl ene-. 16. Ye=C pAPSURE onCIalml wherein Q is
selectedfrom-CHZ-, -S-, -S(O-, -C(O -,
A9 C(O)o NI NRQQ C( O AR¥RQB- ,
17. The conpound

whergm USe{Wﬁl)iéi AR e _Rslslmrktg_gepcs_bs ateetetgramy GOt

R R T e Ao g pars A R

15 -(CHapheOM)-anid IRQDr 2x; eadh 1sgmiepeﬂ192ntlﬂselect(ed1ﬁmnﬂalof -Cj.salkyl,

d aj 6, erein Qlis -¢(=N-OR Q4)- and R4 is -CH3
OHoqn%bgnéwalkmgO The conpound of Claim 16, wherein Q is

35. sel ’?Eé&ﬂnﬁcﬁfﬂmo'f@lalm' &, whilll riot oﬁfi&laﬂ%{l@tnuteal The
Egoun Caim1, wherein -CO-5 lene-Q -CO
a

36. | gxb@npoundsvfsfdam%dﬂa]vmthe (@Hﬂl)la I' - (CH2) 3-,
- (CH2) 4-, -(CH2) -, - , 5(CH2)2 CH:CH-
(CH2)2-C G, - ~ -,

_ CH2- CH( OH) - CH 2- O°X_ (Cif @ ?)3-S,
- (CH2) 3- S(O) 77 8- SOg- O -
J(Ge) 2- oo G C(O)O, - CH2- ¢( 0) O CH2-

-(CH2) 2- NRQ 1C( O =,
- (CH2) 2- NRQR- C(O) 7 CH2-C=N-O-, -(CH2)2-S- S,
and - (CH2) 3-C( - vvhere RQ 1, RQ(Be)d RQB are

: . 22. Th
20 37. co%%g f’%‘fnﬁdf?m? l§XIE:EBH%<I:\Ik"3‘(§9Izgne Q - Co- |e

al kyl ene- is (Rgo 5al ky]| ene Q s 23. The conpound of
Caimi, whereih e isRO

(O NRQ 1- CH2,

(R )b ( Ina)

where X' is an anion of a pharmaceutically acceptable acid.
-82-
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24. The conpound of Caim1, wherein e is 1. 25. The
conpound of Claim 24, wherein R6 is selected from

whados/10340% ~al kyl, -OH, cyano, -C(O) O C 1-4al kyPCT/US2008/002321

-O Cl-4al kyl, -S-Cl-4alkyl, -NHC(O-C 1-4alkyl, -N(C
al kyl and -N+(O QO 26. The conpound of Caim1,
wherein e | ,.one .R6 is hal.o and the sec RIS
3. soRduiBEeHGFAaRosign SEmensiPRJIE compouRA T LaHBbLAR B
pharfdaddufically Aevépfasletdafidror nul a |' :where X is an anion of
a [l)_har meceut | cal llé’ acceptabl e acid. 28. The conpound
39. of Tl eompasitionwieleim 3%, Whersisl the ceipewnshis it arigroaized form.

0. DEFEERTAH LR gl TAoR o B SIG  BADNE lopi pe

41. f oThetEmpdditisH of0Claim 4Dy @hersinde Zedhd therapeutic agent is selected
p- hydr oxybenzoat e, | -hydroxynapht hal ene-2-car boxyl at e,

from} aymeEly FREpPOR g BleRidplanjHaflammaiey dgentfact at e,

phosgﬁ%cgéﬁera@h ﬁﬁﬁﬁtor&‘%ﬁ%Bg%ﬁafti%@{h%reo@.' trate, phosphate,

Ionate, succl rHate, ate, tartrate,

42. t r The campasitidradfEClaan G 85 furthhecorarisitga B, adiOnergivaeceptor agonist

conpound of. aim 28, wherein X is selected from

and%?tgﬁ’ﬂ‘g’é?nﬁ" 1AL #89% uor oacetate. 30. The conpound

43. Of AQIr8¢d¥s fob priitingdhd EEmpAMABTIAinf1, cdprisif: cCompound
of aim 30, having the fornula I'b: 32.” The conpound
of (afl ai magting heempeurdef foonwlallk 1' d: wherein a and b
are independently O or 1, each Rl and R2 is -ORa,
where Ra is hydrogeRr")Q sel ected from -(CH2)2-,
-(CH2) 3-, -(CH2)4-, -(CRR 3( CH2) 6-, - (CH2) 2- CH=CH-,
S(CH2) 2-CC-, -(CHR) 2- O R
-CH2-CH(OH) - CH2- O, - (
~(CHz)3-5(0) -, - (CHeyR-§
-(CH2) Z-O( Q) -, - (CH2) 260 On
-(CH2) 2-NRQ 1C(O) -, - CH2- O FNRQ 1-@hi2,

, -(CH2)2-NRQ[2-C(O)-NRQ3-, -CH2-C=N-O, -(CHz)2-S-S,

with giegmpoppgphiormula I8  RQ4) -, where RQL, RQ and R® are
hydr ogen, and R4 is -CM al s, benzyl; eis O 1 or
2, each R6 is indepgndeg tteed from hal 0,
- G ~al kyl, - CO-4al kyl ene- OH ano, )C(O) O C M al kyl,
-O C 1-4al kyl, -S-Cl-4alkyl, -NH I(g-c 1-4al kyl, -N(C

wherlIK wtprasenasnalleaithg @€dp, EBprodhes £oompound offforhai 132
wherein the alkyl in RG,is optionally substituted with
3 fluoro atons; and on§ - grof 'nR,,Qis optionally
substituted v»(Rt)a J 4 Conp 1dRd O ai m 32,
havi ng the for flerei@a s Cor 1; RLis -0OR
a, where Ra is hydro§ Q' selected from -(CH2)4-,
- (CHz) 2- CH=CH, - (CH¥) -, -(CH2)3-0, -(CH2)3-S-,
-(CH2) 3-(O) -, andR(CH2) Z-OC( Q) -; e is @yl or 2;
each R6 is independently selected from hal o,

and re@itingth& yompeid, offntnulsI¥ withl ah kyganic3mbstidte codampomgran R’
of Claim34, which is not optionally substituted. 36.

EOURHY conpound of O aim 27, having the fornula Fc: 37.
Thgy)conpavite #tokpain® df folAvlang the formula ["a: where
X 1s an anion of a pharnaceutically acceptable
aci d. 38. A phar nan@e)ut' e conposition conprising the
conpound of C aim 124 H pharmaceutical ly acceptabl e
carrier. 39. The conpositNoft of O ai m 38, wherein the
compound is in mcroniz ) 40. The conposition of
Caim38, further go gg¢ond therapeutic
agent. 4 1. The c on4' pf-NJ ai m 40, wherein the
second therapeutic agent iB)sel e ed V)

N




from b2 adrenergi c receptor agonists, steroidal
anti-inflammtory agents, phosphodi esterase-4

w0 ndoBhoe6 s, and conbi nations thereof. 42. ThePCT/US2008/002321
conposition of Claim38, further conprising a b2
adrenergi c receptor agoni st and a steroidal

canti-infla t o agent. 43. A process for preparing
Wlthtar?é’mé’(?%(i)ﬂﬂg)anaf’{aé@lgﬁw 1, conprising: (a) reacting a
cog@younttaiing HEstpsurldl of foirhillady GARRASREoARd bOfotuta VI:
I11: where L1 represents a |leaving group, to produce a
conpound of fornula IM an,d/‘?‘eacti ng the conpound of
formula IV with an organi(@Hgubst g@fe containing an R
grqup; or (b) reacting a conpoun o)f formula V:
where\l)’ weprbseatscolepuing @raip, foprodice 3 tompamd(of fomsda Mlhg a
conpound of formula V with a conpound of fornula VI:
(CH22' 0,-5 (VI) where LZ repregents a | eaving group,
to produce a conpound off forfigl/a VIJ& and reacting the
conmpound of forml a | wth a|Coghgund of fornul a
VIIl: ierein L3R'gf ﬁi a-+eaving group, and Q, A
and B are defined 01@' - “cH3 L -al kyl ene-
-CH=CH HiL al kenylene 4 C HiL al kynylene - -0-
5 -L3 HO -S -L3 HS- -SeDI{NRQ 1- -SQZ-(NH%r_I-S@CI RQ
1HN- - NRQL- SO2- -NHRQ 1 HO2S- -0OC(O) - - HO( O C-
and refétideGhe eézopdutid dfornti] VA wilh-a cdXIuh@oOformuNHRDI1
HXOGC or A(OC -NR@-C(O-NRXB- -N=C=0 H2Nwher e
RQR and R @B are H - NRQ2- - -N=S=0 Hi2ZNwhere R
2 and R B are H -B=N\ = NO- -S-S- -SH HSand
recovering the pr oduc{Mahzs or @WIDHt erionic

form 44. A conpound prepared by the process of Claim
whergi {84@1.’&&%‘1%5 6@“{’ e %g‘ﬁb A& o‘g a@f‘% ?ﬁg i‘e?"é Fhe

manuf acgyure of a medi canment.p 46. The use of O aign 45,

SHET arrg rgat -

pu|2m)nary di sorder . %3 The use of d ai %A%J?Qaﬁeerei n

-CEE=GHH nonary di sorder is chronic obstrUctdlkenylene-

_Eg__lcj_mnary di sease orHasthrm.

L*-alkynylene -

-O- -3 HO-
-S- . 5 HS-
-S0,-NRY. -S0,-OH or -SO,Cl R9'HN-
-NR?'-S0,- NHRY HOO,S-
-0C(0)- -OH HO(O)C-
-C(0)O- -C(O)OH or -C(O)Cl HO-
-NRY'C(0)- -NHRY HO(O)C- or C(O)C-
-NR®-C(0)-NR®- -N=C=0 H,N-
where R¥ and R
are H
-NR¥-C(S)-NR?- N=S=0 H,N-
where R¥ and R
are H
-C=N-O- -CHO H,NO-
-S-S- -SH HS-

10  and recovering the product in salt or zwitterionic form.

-84.
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48. The use of O aim45, wherein the nedicanent is

useful for producing bronchodilation. 49. The use of
w@Eh@sm3izs wherein the nmedi canent i s useful foPCT/US2008/002321

ant agoni zing a nuscarinic receptor in a manmmal. 50.

Use of the conpound of Claim1l as a research tool.

44. A compound prepared by the process of Claim 43.

45.  Use of the compound of Claim 1 for the manufacture of a medicament.

46. The use of Claim 45, wherein the medicament is useful for treating a pulmonary
disorder.

47.  The use of Claim 46, wherein the pulmonary disorder is chronic obstructive
pulmonary disease or asthma.

48.  The use of Claim 45, wherein the medicament is useful for producing
bronchodilation.

49.  The use of Claim 45, wherein the medicament is useful for antagonizing a
muscarinic receptor in a mammal.

50.  Use of the compound of Claim 1 as a research tool.

-85-



