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pharmaceutical conpositions, and uses thereof in
t r eat MISSONRENIE A CEPYECHONDVE RECEPTIUROA NG ONISTS
Ses of the respiratory tract. BACKGROUNDOF THE

di seaSes 0 e respiratory tract. T

| NVENTI ON AcetylchEJHﬂiﬁﬂﬁﬁﬂEd&D@ﬂﬁﬁEﬂﬁolinergic
neurons in the peripheral and central nervous systens
affects many different biological processes through
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transmenbrane domai ns. There are five subtypes

of MChRs, ter - and each | N uct of a
di stinct gene%é@oﬂ._ﬁf %ﬁgﬂéﬁi spl ays
uni que pharmacol ogi cal properties. Miscarinic

acetylcholine receptors are widely distributed in
ver t ebAadtglcholipgrsleaded from elwjingxeit peueonsdan yhegferipheralgndedentral

functions. M rinic.receptors.can nedi ate bot.h . .
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adwndino ritheire arteyesubypeasafah AGhRy damedM Mg and each is the
par asynpat hetic ganglia. Miscarinic receptor density
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decreases .in density.fromthe cosal gl ands .
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re
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g%n%@ﬁﬁeé\@o?f@?&s plda3€ sOBCAMEN RS 19939524 Fiflc. e RISBVAY-79),

nmuscl e,
incorporated herein by reference.
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In the lungs, mAChRs have been localized to smooth muscle in the trachea
and bronchi, the submucosal glands, and the parasympathetic ganglia. Muscarinic
receptor density is greatest in parasympathetic ganglia and then decreases in density
from the submucosal glands to tracheal and then bronchial smooth muscle.
Muscarinic receptors are nearly absent from the alveoli. For review of mAChR
expression and function in the lungs, please see Fryer and Jacoby (1998 Am J Respir
Crit Care Med 158(5, pt 3) S 154-60).

Three subtypes of mAChRs have been identified as important in the lungs,
M;, M, and M3z mAChRs. The M3 mAChRs, located on airway smooth muscle,
mediate muscle contraction. Stimulation of M3 mAChRs activates the enzyme
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nmedi ate nuscle contraction. Stinulation of M3 mMAChRs
activates the enzynephosphol i pase C via binding of the

watisbetory G protein &/ 11 (Gs), |eading to PCT/US2004/023042

| i berati on of phosphatidyl inositol-4,5-bisphosphate,
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precise function is still _unkpown the¥ i nhibit,
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s St AL S,

PRRaRARIH CSIRR Rlpa @88 n8ResS YORRE B6nhA pRASEHYBSic! Bndifiéns,

I'ungs of sonme Species. These receptors inhibit release
ofeurrma bk endChReprovide sigheemiabofageyyanotingieidase fromut t o

he | M mA f ' h
g R e bor e AR RS P AR Py B B ot i en
NHipathe A A Evesinahe luﬁgﬁsﬁsor@cé?eéi@i STHYRY Eecaptt iHEiBN release of
| ocalized to the peripheral [ung parenchyma, however

tnpeadrenalinettherdaceaping spapeheticyipputte thedkagimn.

Muscarnini o @get I: r j | -t

| ungs 1%Iéllsngobeen a)r%?(glglhilﬁﬁiae p@%ﬁ%&p%%@%%é}%%ﬁ@la Where they
plahdtmity shidnog heabtradsatiesson. | Theparctemodsdinye also BsenHowalized to

and chronic obstructive pul nopary di.sease (COPD), .
i PRI FyrEdBH I B FoREae (DG HBSUoB (R BT i
Ukeawhni ¢ acetyl choline autoreceptor function on

parasynpat heti c nerves supplying the pul nonary smooth
muscl eYlugcatsicragetylvhokasredepdaratygfuobiodt mehe bingsikas been noted in

fol | ow . al nerye.stinulatio Fryer et al. 19 .
o yeuiot R patSopkBsiSoefPel e T i, & ety Bt chronic
r shatthdtiveipllrAbiadANisEnse eC OPBY,lihNrhmafiflconditions lead to loss of
hyperresponsi veness nedi ated by increased stinulation
dﬂﬁwowﬂén Renscariie acehdchodian eitpiesaptonmetiorpen paresymreHrtic
ant agoni st s uld be useful as therapeutics in these,
HSEYFR SHRRIY 188 I?iﬁ%’@%%% S@PS@PSC&)@@‘SF@ léﬁfeilﬁ?ﬂ la%‘?,tyl§§°11ne

teleRe BROwRGATRIR PR tith I on G FWePlt 417 IB095R1 L6 ERT ) 41o-
55). This mAChR dysfunction results in airway hyperreactivity and
hyperresponsiveness mediated by increased stimulation of M3 mAChRs. Thus the

identification of potent mAChR antagonists would be useful as therapeutics in these
mAChR-mediated disease states.

COPD is an imprecise term that encompasses a variety of progressive health
problems including chronic bronchitis, chronic bronchiolitis and emphysema, and it
is a major cause of mortality and morbidity in the world. Smoking is the major risk
factor for the development of COPD; nearly 50 million people in the U.S. alone
smoke cigarettes, and an estimated 3,000 people take up the habit daily. As a result,
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the major risk factor for the devel opnent of COPD;
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| Motdwpecificallyc iff Unit@lStawvndpiatioptiincBtanvds (AtheatQ and
specifically, in United States, | pratrogl um Brom de

(%mblvem@c i) comwtmmrdvdhut@m)l) isichrrenshytihe anly ehaked anti-
g J&%rgfc x)H%r:l(atleg %%&ﬁ?(é?%l&le?t 0 a%rﬂéy @ny%earke%gm{e dl?eases Wh)}le this

hyRIBAE d YteliagBas@BaridB hdent tihis SheroapingNahd thusmust be
pOt ent anti-nuscarinic ag ent, it is short %}%’g%&\aegg
tmnﬁ’@ﬁd 5 EMaRYAS rfmgttén@diaag ingider revde relie D
r.oyi I I
e S0 3 PP 1, B 106 acele doEen RGNt @t tomide

Tds%{v%@) s ?&&Hﬂ? SprirSRid hyeéva }hly\ﬁﬁ)d{lQQ§ﬁ§ﬂ"éhﬂ? RBf Meddble in

ver “‘this product is currently not available in the
Uhe ﬁhnte'@Saxt@s TthSh there remains armsad fargiozgelmeaonids theaes capable

RALHAREL DRl B R St

Ocﬁfc% ddﬁy It the fredth@nt STR@ES Myp&teadiiveriyeassach esasthneand
di seases such as asthnma and COPD. Since mAChRs are

wa8BDy distributed throughout the body, the ability to
apply @ntl m?&ﬁlﬁsrla% %&?y 4i9GR e)i moﬂfr‘lthé/ aﬁlﬁty fo

the resprratory t I’s partic é ant ageous,
i dppl@ﬂitﬂcl&ﬂin@ioglcfsdbcalllg:\eﬁd/odQ@ﬁ&ll@fte t‘rheesplm@ry tradsés partlcularly

utilized. Further e, the ability.to design topically
aREDBZeS RS it Way! idialigiy forlayes dosgs bere sl c}{tﬂ?gﬁ‘ﬁd in
L5
PRELEHLA! i SRR 04 ok hamats Ot o
eddtions mdtih partivalar, bee stemedrithbr atyhe watorarttydhe lungeveild

gl?ow the avoidance of unwanted side effects that may be seen with systemic anti-

cholinergic use.

SUMMARY OF THE INVENTION

This invention provides for a method of treating a muscarinic acetylcholine

receptor (mAChR) mediated disease, wherein acetylcholine binds to an M3 mAChR

and which method comprises administering an effective amount of a compound of

formula (I) or a pharmaceutically acceptable salt thereof.
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SUMVARY OF THE | NVENTI ON Thi s invention provides for a
nmet hod of treating a muscarinic acetyl choline receptor

wQ@ nodSiob40medi at ed di sease, wherei n acetyl chol i PET/DETVdE023042

to an M3 MAChR. and whi ch net hod conpri ses

adm ni f [ @gﬁg

fornu ﬁh%%‘)lvggm%%&h%%%asgggt Ica fllg%gizlp eH@gfg
tdeetykbbliddtodtsireceptiirs tna mhmmal & @ded sherepfavhie boprises

i nhi biting the bi ndi ng, of acetylchaline to its
ABBUBPHE for AL eSS MRBBLAT HEELE? SHAVEIS & GAPPPEELO!
afgﬂhﬁlb?%.er ing to aforenenti oned manmal an effective

anount "of a conpound of fornula (1). The present
i nventTiemresestinpenivhabs rfrovidester therpupoutsiseff froruda(lh and

arnaceutlcal co ositions, c risi

RS Compans CTPARELS pra b aPRuR (DopRice,
qﬂmghgﬁgp&ﬂcihgr&qHH@des according to this invention

have the structure shown by formula (I): (I) wherein
t he pridfeaompguadsiasperdiniadn this invaation haye theneiugtae §
Hﬁ ]Q %ropane ring is endo. R2 and R3 are,

inde 3& ently, selected fromthe group consisting of
strai ght or branched chain | ower al kyl groups having
preferably from1l to 6 carbon atons, cycl oal kyl groups
having from5 to 6 carbon atons, cycl oal kyl -al kyl
having 6 to 10 carbon ato 2-thienyl, 2-pyridyl,
phenyl, phenyl substitute ~h an al kyl group havi ng
not in excess of 4 carbon at Hand phenyl substituted
w th an al koxy group having nat i , EXCess of 4 carbon
atons. X represents an anion a Clated with the
positive charge of the N atom Xszmay be but not
limted to chloride, brom de, iodide, sulfate, benzene
i@'fonate toluene sulfonate. Illustrative exanpl es of
this invention incluyde (3- .

o) - 3 iEon e el Rt Rton of the Alvhgheinatashid b perpe
[ﬁgé%@h&ptane brom de; and(3-e"Jo)-3-(2, 2-di

rhenyl eti hllgl ) - 8, 8-di net hyl - 8-azoni abi cycl o[ 3. 2. 1] octa
ne 4- R2andR3 are, 1ndependently, selected from the group consisting of straight

or branched chain lower alkyl groups having preferably from 1 to 6 carbon atoms,
cycloalkyl groups having from 5 to 6 carbon atoms, cycloalkyl-alkyl having 6 to 10
carbon atoms, 2-thienyl, 2-pyridyl, phenyl, phenyl substituted with an alkyl group
having not in excess of 4 carbon atoms and phenyl substituted with an alkoxy group
having not in excess of 4 carbon atoms.

X represents an anion associated with the positive charge of the N atom. X
may be but not limited to chloride, bromide, iodide, sulfate, benzene sulfonate,

toluene sulfonate.

lustrative examples of this invention include
(3-endo)-3-(2,2-diphenylethyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bromide;

and
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described in the patent US2800478 i ncorporated herein
i 3_15).80b bt L§RES; Mﬁacﬁﬁégéa@@
a@o%/%agg ?/ &Ehz e(tﬁf)%eng geéw g’s Q%ﬁ?]lgtthﬁllsglé?nv eﬂnlgyl 0 %Fl g

r @by heaschetudfonlte. exanpl es descri bed in the patent
US2800478, incorporated herein in its entirety by
reference. Bl OLOd CAL EXAMPLES The inhibitory effects

of conpounds at tﬁfE’l"ﬁdmpﬁEPl&?_t\%tmm i nvention
are determ ned by € TolfTowng I n ro and in vivo
functional assays: Analysis of Inhibition of Receptor
Activation b | cium Mobilization:. Stinmulation of ..

A ACh RSBt PR (CmfEbs, B ing b o ingthetic

Bt R Gell BeARE BIthesd hy @ds6fbedah ¢hd patdi 0928804 780 Ac @ Porated
previously described (H M Sarau et ‘al, 1999. Mol .
Freaeirdie b entgety ty5efes®Ry. CHO cel |'s stably expressing

M3 mMAChRs were plated in 96 well black wall/clear

bottom pl ates. After 18 to 24 hours, nedia was

aspirated and repl agdNTHETICEXAMRIES oad nedi a ( EMEM
with Earl's salts, 0.1% Rl A-grade BSA (Sigma, St.
Louis M), and 4 nmM Fl uo- 3- acetoxynet hyl ester
fluor alal ¢ Fhilo-

Probes etk SRt K MO g e
depenpdestdebaritied imthd ipatentE SE04 78,spearporettd herspd mcibscentikdth by
fresh nedia (without Fluo-3 AM, and cells were

i WE9H4ed for 10 minutes at 37 C. Cells were then
washed 3 tinmes and incubated for 10m nutes at 37 Cin
100 m of assay buffer
NaCl, 4.6 nM KA, 1BiWk 2 IREBSCO3 , 1.0 mMv
Cdd2, 1.1 mMmwd 2 , 11 nmM gl ucose, 2QOmVvHEPES (pH
7.4)). 50 m of conpound (IxIO"11 - IXIO5 Mfinal in
t he asSiyinhivaeradtets drdmpbendsladtteMyeiLChR efithatpesehitor
10 mn. at 37 C. Plates were then placed into a

f inventeacendeteinghed bynthe iclldwing iratigroraad devivg RircBByal assays:

Analysis of Inhibition of Receptor Activation by Calcium Mobilization:

Stimulation of mAChRs expressed on CHO cells were analyzed by
monitoring receptor-activated calcium mobilization as previously described (H.
M.Sarau et al, 1999. Mol. Pharmacol. 56, 657-663). CHO cells stably expressing
M3 mAChRs were plated in 96 well black wall/clear bottom plates. After 18 to 24

hours, media was aspirated and replaced with 100 wl of load media (EMEM with
Earl's salts, 0.1% RIA-grade BSA (Sigma, St. Louis MO), and 4 uM Fluo-3-
acetoxymethyl ester fluorescent indicator dye (Fluo-3 AM, Molecular Probes,
Eugene, OR) and incubated 1 hr at 37° C. The dye-containing media was then
aspirated, replaced with fresh media (without Fluo-3 AM), and cells were incubated

for 10 minutes at 37° C. Cells were then washed 3 times and incubated for 10
-5-
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acetyl choline (0.1-10 Mfinal), prepared in buffer

cont ai nj . 10 19 caQifrtd; 180T WACY, 4.6
o }lféls%% [ ocgi,n lnoﬁﬁ@g?% yglslff%th(ghgeg?n 11%#%‘??% c calcium
GRNICIROL, N 3hIVORH, Wk, 08 advi Nl @93chamngd CaClp6ie] miv MgCly, 11
em ssion intensity. The change in em ssion intensity

irﬁl\/ﬂ%lﬁ&ﬁ&) 20N EBLTERE (L T30S0 6f walpound(Ix¢0dils- 108> M
emtted fluorescence fromall 96 wells is neasured
irmbiirt the essag) wasslidedjand the plates voepincaheted for datmainpdi 3t £

e collected every second. . This. da
A5t P ez D D BN PR RSP PR,
NASRBAILPObEY WBREOthe 8?@109&%@@111_@ vRkehipogedieayisation light (488
Radi ol i gand bi ndi ng studies using 0.5 nM [ 3H - N net flyl )
swopldmnaitieat) Mys) laser. Laieararensiveted by sddaedl 1 of agdylcholine

D DR A Mo M
96219 H mBbiRbRion! AGniREE Q@ﬁ%g?ﬁ?cy%s%ﬁ:b B&biRAL &shc¥itiafion, was

receptor-contai ning menbrane for "30 min at 4 C._Then )
SeasivtedERPERwaa dn § frenmestisstaniptonsidy- afle chdagaingayssion ntensity

i.ncubat ed, at, room t.e r.at ure. (shakin
RS B S ST B S Qe b tn a s
S@bI ik Weabur@sigRUMRhsly Bk uabbed GUD paheanc Paansbints are
duration of action . in 1solated guinea pig trache

Tecdlebied evets secopd e date meaheamloting prd anabized ysige CrappPad
pﬂ)lg%&é%&gs Ri ver, Ral ei gh, NC, 400-600 grans) and
pla '

into nodified Krebs-Henseleit solution.
Conposition of the solution was (mMM: Nad 113.0, KCd
4.8, Cad 2 2.5, KH2PO 1.5 ) SOiﬁl. 2, NaHC®3 25.0 and
dMusearinic Receptor Radjoligan &A‘g@& P 95% 2 : 5% OO
and mai ntained at 37C. Each trachea was cl eaned of
adherent tissue and opened | engt hvvi3se. Epi t hel i um was,
r enov eRadiyligpad binding stbdiegusitg0.b o HEl]-N-urethid ecapolamine

géi}{/[gg }nr]alaglglggorgpag Elflrlfs?(ﬁ g)aaessc%sirs] l&{d'n?glio Lz{c%rlnﬁg %V\ﬁégm&y Ed My,
SNEPERAGT add BE; SusKarfilid AdeeylEblke ré’ﬂef)ﬁbﬁi. Bf 2 pesietitpate, the SPA

or gan bat hs contai ni ng Krebs-Henseleit sol ution, and,
cbende etequie-insutated with To@ptorspetemingmembraag for 30 min at 4°C.

TR L P SR RDBARE S gl Ehrl AT at oom
SyesipR B HRNG e Bivs Leivhrs. Gledieads dtéthen spun down and counted using

a scintillation counter.
Evaluation of potency and duration of action in isolated guinea pig trachea

Tracheae were removed from adult male Hartely guinea pigs (Charles River,
Raleigh, NC; 400-600 grams) and placed into modified Krebs-Henseleit solution.
Composition of the solution was (mM): NaCl 113.0, KC1 4.8, CaCl, 2.5, KHyPO4

1.2, MgS04 1.2, NaHCO3 25.0 and dextrose 11.0. which was gassed with 95% Ox:
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and washed wi th Krebs-Henseleit solution every 15

rgo/n tl‘bes f an?tgﬁleH Q7o ELET trddiEa g@é" .blle%i&?q;f'aeﬁbr&?crﬂs% and

'SSUes were contracte 0 uM car bachol
Eﬁédléﬁ

dpene acti?l PgEB ﬂélﬁl%waé"féhﬁk}eég&\g&mﬂ%b&ngeﬁeelm surface

dat & anal ysis. TiSsués weré then
mﬂs:ecbtmnetlgped Bpphicatdr elpdividbal drinpwereumt,iapprosinatelyg cartilage

basel i ne_t Th t l.eft, f

B in S5 s up LR SE e gR Ip O WAl atifled i Sns
%ﬁﬁﬁﬂﬁg BRI RS BR SSI8t S AMESHINEIE] Rk ET)3TY fodce-

cumul ative addition of carbachol in half-]og

i displaemenistrinyducemRo I edhanitalggsponsastvere rﬁcordbﬁawwlﬁ by

A AL ot S BCHAR, SRR O,

MRSRBISScRbA) eatie Al Fﬁlﬁ:@@cdﬂi}ﬁl‘tﬁ@ [dThé tmsué)sf weequilibrated under
subsequent car bachol concentrati on, ired ti ssue

g OO bs SAGHFTENEHE GR BB by BFBdeRon Brafign, and
f\%shg’c? }Nﬁglkrggg Héﬁsefe‘rf‘trsjaﬁﬁllaﬁ Iev %llﬁ‘ﬁl{ﬁég for one hour. After the

concentrati onresponse curves re generated. All data
I @ugibva{a)nq&rm”é pnlmmmmuet vegre oontedctedheithrbGnM srtschol)until

th b nb f diff
SRS (TN TR 257 TR SO TR QP gy gsues
& %r@ {1 HdsBY n‘%’ ¥ 5 suRGEd e d nout ﬂntﬁrr@&ﬁniﬁﬁ%hﬁlténe The

ution at 2 /mn for the duration of
eprprearitivens twereSthon kefi ok at leasi §0 mlmétg-‘é)mfgte the sftagof Hgowrpeiment.

alpsed iti
R L

I RSRRASIESE hWEN 62 R APihe Viag Rrostuh, I yAtehi g Fharmacodyn.,
conmer ci al | y-avai | abl e dat a ach|S|t|on system

(M3:299nsnitieted ol alyhcEBhapaenEpdonas lefgn @p%tact@ﬂth the
C%rﬁ%ag%t?oon ‘%’Apﬂfgreéﬂéh’g‘{e@?&%dvﬂég&%é\%@% ot rﬁhbs%qgent

t dagisieS] dvatentstispePsad tisaas wean exqusedrml mACHRi antpgonist

tension of 1.5 g. After _a_60 n.e i brat
B s I Elog G B E R DGRBS PR,

;%? SBE Bl anvv%f &%H@ra@é PaT (BN - nlelﬁ%g nieaf q—hs,‘taﬁﬂaﬂ error of the

alne con tion isoproterenol (10uM
apBAn(siR)) eﬂtﬂmbeiﬂg(tmmmer@ﬂchffeﬁehealisue and this
change_served as a refeégnce E@roterenol expos

was haFereyprerfsiondugation o ahion) stadied dhg wg?soweram%@usly
t %%ﬁg%e &lith MHSS A dnBd1it EQGERE A1 ANMLAORR if durdiifnlbTesk at

concentration per tissue until a sustained
| espetimehit. i Sthékbsolutimms whsgamist andhaagonisg were infused (0.02 ml/min)

via 22-guage needle inserted into the superfusion tubing. Mechanical responses
were recorded isometrically using a commercially-available data acquisition system
(MP100WS/Acknowledge; BIOPAC Systems, Goleta, CA, www.biopac.com)
interfaced with a Macintosh G4 computer (Apple, Cupertino, CA www.apple.com).
The tissues were suspended under an optimal resting tension of 1.5 g. After a 60
min equilibration period, the tissues were contracted with carbachol (1 uM) for the

duration of the experiment. Upon reaching a sustained contraction isoproterenol (10
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concentration of antagonist, and expressed as the nean

ﬁ%%%%g‘ﬁ“ﬁlﬁn r&fj’ﬂ Vh A4 ah11A I BhS tisdudhiddl thisQ:ﬁaﬂge &hRd as a

liced contrattion was expressed as a
pefemmab bbptoeendd erpaurewsssionsed iesorbrdtadindusk] teasion

time requited to.reach one-half of this r.elaxation
lowr dR stk dfiSett FEEBpEHTat o Bt e b Ecover y

féﬂnkéﬁﬁaﬂ@n b&TRVA il alshfaR RIS M@Bit1d8 Wi Attiaed. aFhe
he tinme required to reach one-half of the nmaxi mum

t@mmomnd mas thee rgm@ofdfandt onse againpba sarpachal-iglgcedhignsigg was
nigytgg after renoval of the antagoni st the renaining
| 4P&ed 59 TS°R¥™hi t i on was det erni ned and expressed as a

per centhedblibWhg paihés eidlctéalifsEfoe eachAhagdaiis of
concentration-response curves_were obtai ned by

pingagonist ané exprassedas theaneanat $-BAVRE & l%élVIéual@@I%%lér Inhibition
08fque Oﬁ}b%c% 181%9&% c%ﬂfrgcgf% IV§J ?’#nteggdaa\é@ erc@ﬁpmﬁé %e'ference
P At &a

terne e omthe atlo of
OreBpohsé (1kupbotetennl) and the tirﬁE&qamﬂ tohreachamedntfrodthiorelafation

conmpound yi el ding a si r tension rec at 60 .a
1‘8’@3 WP%?H{eééonqqu lieﬁpﬁgggglf e doPSIon ISCRY SR g)ﬁgw}/ removal or}ctihe

ﬁ& Wi ﬁ@teﬁhl%a Eéijssthe %g{er&@a&ra% Réhch QREBAIFoREHON
an he data were fit th non-TI'i near rtgre55|on

Tinesienwmtension mpeerﬂoﬁf@p of mspahse) At A8 andCEY) amttesraticned

fromth nhi biti concentrati.o S

e C I T e
&B4d Atd Rcent Of the Mprdigthol @éfetdige.onset response)
Rt50 (time required, at the | C50 concentration,

r eac h Asfagomst ovn@ntrea@ivmsyorﬁé SPOAs wyre obtained by plotting the
g/mépr(]%ﬁ? hidakiS | thl Ldf 8 %Q%b%ﬁrfgﬁ&bﬁg 'aﬁﬁ om?t%ﬁﬂﬁ‘é(wal

AR o e2POnSPVens
nRéélﬁ@i}@‘cdnlﬁed Wig, el @ﬂcmlzttedifrbm thwedﬁe of mhrer (bﬁtm mhliation curve
Balb Cmce (n - 6 each lé Baronpetr
ﬁb‘gffoysﬁ}lramg ohsePdasldnEa SuR ﬁ%‘?bonpf&&%VéYY at 60
(gggﬂ% nltless nmeasure that has been shown
dMA¥Swi t h the changes in airway resistance that

occur Hufriiies Rk ek kad offi&@bf &Bﬁkﬁls&\fw*efb pIBtidined) brirddpoding
Mce were pre-treated with of compound (0.003-10

negnestisasioniand 8@ dafa werev m"lth r@nclm% BRSS)oR-n 1 ResR Fakes jere
( Iextrapz)la?er& at " 1%50 Q&&et’?ﬁlﬁ‘&?gom the inhibition concentration-response

curve) and designated Ot5() (time required, at the IC5( concentration, to reach half
of the onset response) and Rt50 (time required, at the IC5() concentration, to reach

half of the recovery response).
Methacholine-induced bronchoconstriction — potency and duration of action

Airway responsiveness to methacholine was determined in awake,
unrestrained Balb C mice (# = 6 each group). Barometric plethysmography was

used to measure enhanced pause (Penh), a unitless measure that has been shown to
-8-
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in the plethysnography chanber a given anount of tine
follow ng drug adm nistration (15 mn - 96 h). For

wW@eiosiesd@et er mi nati on, a dose response to a gPUBOSZIOAR3042

was performed, and all measurenents were taken 15 min

f Qrdeitd Reth 'therbhaﬂ%éaﬁgn AW kealstabé Bt o&RAk dﬁx‘i'ﬁg?‘Bﬂoﬁéh1élfchallenge
action determ nafion measur enents were taken anywhere

fw@hnmﬁhanhqlm@% Migeweref pp-tsaied gvith, 59 pldfiggmpound (0.003-10

B 5@&{]?#‘%} I Q%Bwﬁﬁ'i%@v“@ DR s ten placed
bj% %lgﬁlﬁ) Hlmgﬂg g%gs of rret ﬁlgﬁfgne %10

r@(mhi)stramn @s lmmu{%sh) Fenhotemsy deﬁmnmiﬁﬂnpmthﬁsemwpunﬂe;to a

far 7.mn startin e inception of th

By HaEHE Was @e%%ﬁnzfgio d ghipe SR W@reft%}@né Sfrdn follgwing Ln.
gﬁm{lﬂstra@@ﬁ aF&Oc[uerﬁﬁf b RGNS En AR, ¥e8Hir@Rthts were taken

pl o usi ng G aphPad PRI SM softwaré. This

eatwmhmwérmn ab Ingngo 96 bowte fdlowinat n.olugaddinisttation of

compouttee e el MEpRE S AR et B ¥ 10imin before

| tARling AtbaSulisie Pehle tndadunén it forPiniruité¥l MBEkE ¥ere then challenged with
respiratory-tract di sorders such as chronic

o@sqemei pizacthagigline 0me/mly for daniauiss drrahiwasgecosdadh ma,
ﬁﬂﬁ&s{f@%ﬁﬂh g{a}‘tlr%beﬁgﬁéﬁﬁ{:é ;’ﬁ%n oP e@&?ﬁéﬁo [ihP5R5d6% and

nonar senm, —an Icr
mmgtfm DvkdNlaBERATH Cﬂ)htA(ﬁcﬁrcnacIin nghye weeenplyesieanid plotted

inventi rovi des phar mac i cal

£ R3F WA @?a@faﬁ%@ﬁﬁﬁl\@ Warec gﬁ’ﬁ&éfﬁ?f“&?“ PR e defermingtiog of
p&taatmccﬁ%ﬁﬁ%l dHhEGEBRERAREE cSRpdundsOl vate, or

physi ol ogi cally functional derivative (e.g., salts and
est er shhe freseabéompmuddaan vasfirbioe treatory 4 yargticefindiofteons,
carri.er .o Ci.pi and opti nal 0 nor e, ot her
e ! not P s bRonga ARPrdsts SR o PuPRicardiitfie

| InAg eERB! chréfBe Bfonshiéis, MR clﬁf)mfc%slﬁ&la%rﬁ bbstruRfio pulmonary
phar maceut i cal | y accept abl e salt, solvate, or

piilyesiainegnendry gymphyremaorns allgegic thirifise t her eof .
Compounds of fornula (1) will be adm nistered via

i nhal ation via the nouth or nose.Dry powder

conposi tions for FORMALAEIONADMINISTRATION by

i nhal ati on may, for exanple, be presented in capsul es
and cartridges of for exanple gel atine, or

Accordingly, the present invention further provides a pharmaceutlcal

m—

formulation comprising a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, or physiologically functional derivative (e.g., salts and esters) thereof,
and a pharmaceutically acceptable carrier or excipient, and optionally one or more
other therapeutic ingredients.

Hereinafter, the term “active ingredient” means a compound of formula (1),
or a pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof.

Compounds of formula (I) will be administered via inhalation via the mouth

Or nose.
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blisters of for exanple lam nated alum niumfoil, for
use in an inhaler or insufflator. Powder bl end

wo orosbe|le ons general ly contain a powder m X fBPET/US2004/023042
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i nhal ation of the conpound of the invention and a

sui t abpgy W? Eorﬁ@@s‘?ﬂ&ﬁ%f ﬂoﬁfcépdéll'#@@tté %%ﬁg Eﬁ lnhalatlon may,
subst ance) suc nono-, di- pol'y-saccharid

(ﬁ)r gxamlbla,dieqzr@seu‘tedsn eapshies and geetmdgeswf fonexagame gelsfamet, or

s offPr STy ebnd ol PR RRRST o8 Bt 3f s finator.
t P& &R Tblend! b @A AIINY BeNerill Eordif a Powder @ixefde idhaRkiah of the

materials, such additives included in the bl end
f @nmmﬂuaﬂ 06 ﬁletqunﬁpn enda gitabiecRgwdsh bmr(cqsmyréqhb@m/ excipient

ceéé %r s rfor n{)‘)fél%eol %CCF%é‘Ireg é{"g %‘%{OQQPrﬁ {1)6 oggamc or

I ﬁmﬁg’aﬁfc%rt@@: g. E@cmmﬁ@ﬁmlde qlciga phosplige ofsydigarvhioride),
contain betmeen 20 of the conpound_ of formula
(Plyalprhobi(gig ynangite ngn%f HEyrenithgierh aﬁﬁ@ﬁ%\é‘ﬂy with one or more
t ARG ARGV Ik B in,ys@ﬁaaeﬁﬁvémaﬁ&é@ﬂ e Dché fd}glhla\ﬁ%h% ihfEve
conmpound o e I nvention nmay be presente

edlenpca ahd/or }ﬂiysmysthiﬂhfymﬂmnfommxw pithei foinagdatconps dlswsged

S aSoRRNL RBLLPYALL i OLher, LhGT Ao e L SN
Cﬁha? g@&'rﬂlyt &h&a@ﬁ‘b&(ve&@@@;kﬁﬁ omSuf ihaRbipotfttofBahea BNt

di spenser is of a type selected fromthe group
commnaﬂy mgcuuibmatmﬁs’aﬂvmonthed thergpewtielyiantred iogreRDRI ) , a

ti- i.nhal er. L), and tered. .
LRy, 6 JopRrand af tRdaysrtioh Py e meSmte Wil Sipients,
( &08hy bé fordd nﬁ@P&m@ s @&nbﬁﬂﬁ‘é e BdRWORK, dphiGsly \bBther
form’pack suitab for conprising multiple (un-netered
dswpputishllyractiveanaserials,and py:lpl@mmeﬂdsmualmas byed-prcipgation
neans..f or metering medi canent dose fromthe reservoir
tgfé’ggglvery posi tion. The netering means may for

exanpl SuitbIp thesBedicdRére Hispensetip ok tRRl selct] Q’ﬂ)npfhatgeoup
which is novable froma first position where t

negpsising pf 2 eaerpit frnaawdeamthpler (RBED: @W@@M{Y ﬂoowéeraznhaler
ﬁg\gg@gv %ﬁe&%d’ﬁb‘i ?nh%fé‘?(ﬁ?} jar ed nedi camrent dose is

to t e patrent” for inhalation. By
mul ti - Be $¢Sedfb}t dﬁppdwden inhedér RDPVIIPEY meant aeamninhaler having a

i nhal er suitabl e r di spensi n anment in dr

AP AR A ORGP BHRAE (G Eilrpd dose) of

Wile o Hm8nt lﬂ;}) pdiﬁﬁe? f&ﬁP&d‘iﬁﬂhﬁhQ nRiné R kBRI Wh&Bcament dose
carrying) mul'tiple, define doses

from the reservoir to a dehvery position. The metering means may for example

comprise a metering cup or perforated plate , which is movable from a first position
where the cup may be filled with medicament from the reservoir to a second position
where the metered medicament dose is made available to the patient for inhalation.
By multi-dose dry powder inhaler (MDPI) is meant an inhaler suitable for
dispensing medicament in dry powder form, wherein the medicament is comprised
within a multi-dose pack containing (or otherwise carrying) multiple, define doses
(or barts thereof) of medicament. In a preferred aspect, the carrier has a blister pack

form, but it could also, for example, comprise a capsule-based pack form or a carrier
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(or parts thereof) of nmedicanent. In a preferred
aspect, the carrier has a blister pack form but it

waeouwsdoaheso, for exanple, conprise a capsul e- beGPUSPaCI23042
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formor a carrieronto which nedi cament has been

apib indbHYe AP &H hh bR appl el easle Bﬁ)c@§s' iRdtheg Brinting,
pai nti ng and vacuum occl usi on. The fornul ati on can be

ppaanting andegcyuwg opdusion.Di skus, see GB 2242134 or

Di skh r 78 691 a 21692

e B PR S PRSP R oo
eRafRdler, 8de GB AN l7896$92 2989V he®2169286) ahindiered (8 8% @Bas in
2064336). The Diskus inhal atign device conprises an

eT@h@%Il@, seerB09d P e duerynply oba yaitsiesedevicpis Rgtadaler (see GB

t f |
PO, YR DGR BRI RRGRE BnBiits b YRR i Bfind fom -
diefsé aleeeathapling ablumhtpbf m@gsltses slltpeiiéd eilﬁig:iks lepgthahdenid sheet

el n e 1or atl on, contai ni n

%%gﬁwélyiw PesHlY anad)tﬁﬁP@rte dskp %/ BlyAity gticqiaipers, cach
I I
S8 S S g i
b@ﬁye&m@y caribined mishdacdsey memb]yeﬁﬂlstrg) suffipoently Glesible to

ot 0 on ano ast
of RS ol A it BB RS aeo vl are et e 13 e end
apdraeieshitl ak nok Behlditto PR Bfothd 288 at Ra&ToRE 3Pthé shidGeading end
hernetic seal between the base and |id sheets extends

oRAsHonsHa FensiiMefed tubeittachathie a Windingaeeangahlser preéarally the
gl?erfﬁg I?e%l Pétgfg%ﬁ&g bQ?esﬁldq s%%aet Ext@mIis Ihléﬂlx{rIﬂo ¥v1dtlF The

IreC 1 ONn roma tirst en esal ase
olistesaay prefdisblybl peeledfromrhe kasesheet i 4 dngttudiaglidirection

c in |tiple blisters for contai nnent of
né%nx;I?‘&f dr{’% I@r%%l ghectorm The blisters are
typi calop %Ffr%egpgl‘féjmhﬁl &cﬁg ?55(?{ is b aMon‘ggﬁé ngQ{nHteiple

rel ease of I'canent t n one as
nielistérs fhosenthinbeneof pedikamartpx dlsfqm“pileufcmin Bhe blisters are

d i I f di sk-form
oip GRF Srinted 1 e iap osion 581586 ofefrest hitercertuet et
pack im okafat ehd Iﬁufﬁoadsb bhster ;ﬁa?éﬁ r&sﬂn?ngéymﬁfapm&ger@manged
strip or a tape. Preferably,

| -dose blister
placg@n¢rglhd @muh@cfaﬁmmmm dlslwfomehlnﬂémoapleén anotiaewp@m,etue multi-

58 gﬁ%%&%égg %o ep atfe ﬁ%zfor cXal §ogg1%rf's:1llg§ a ?cﬁg gg’ :] ape

g ener abrefeydity, tlheﬂmhhi Sosa?dliel@f packhie d@ﬂhéd GRtvien et dldmbers

S S W S RS R R R S
n@,%(ﬁw&gsc%ﬁedl%érﬁ’ IBL()ICS of Bfis Q&\éIraq ‘?yﬂetc’ It?tﬁI?spcIsﬁgct, the device
is usually provided with an opening station comprising peeling means for peeling
the members apart to access each medicament dose. Suitably, the device is adapted
for use where the peelable members are elongate sheets which define a plurality of
medicament containers spaced along the length thereof, the device being provided
with indexing means for indexing each container in turn. More preferably, the
device is adapted for use where one of the sheets is a base sheet having a plurality of

pockets therein, and the other of the sheets is a lid sheet, each pocket and the
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for use where the peel able nenbers are el ongate sheets
whi ch define a plurality of nedi canent containers

W@ p@smoa4ad ong the | ength thereof, the devi ce bRCTYS2004/023042
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provi ded wi th indexi ng neans for indexing each

Cé'&"éc%h dffthd 48 SheeMRLRY @fe@?&ﬁlvé’ ond H€thé @Uﬂt@lﬁeﬂssthe device
ad apte for use where one of the sheets is a base

stvorrisinpvdrivingimpansifat pullngthe pidchest and heseshert apartiat the
otQpr o%lthe sheets is a |lid sheet, each pocket and
tﬂ%gg@g op part of the lid sheet deflning a

r especBy uRtedeeddb inHakr (OIDIRIt AemSant tlhiBedi@MieR dispenser suitable
conprising driving nmeans for pulling the |id sheet and

bgs dispensing raesieament in dpsosop & yhetei the medsament is cegprised in
d
8P ErbPLE B Bl o SRR Bl AT oo G e

woemhelatiod. 'the mesbisclasvhtiiner & t9pioplly srottided with Basweing valve, for
contalne UI abl e for c ntalnlng a praopel | ant - based

ﬁefﬂr relegsa ﬁie.aswsolwfﬁen Ssdragentiopnylatien to the
iatﬁeﬂtlp'l“ﬁélhér)ﬁs Btk @ 1s ﬁJ}al"I’y ?&gggfgﬂ ?;?dé’lﬁJei/ & refdgtre ed dose

e a sl | e va or re roso orm
n@dncrhcmmﬁnt ﬁmrmdchacwancuﬁa}t eansaff itlental veT whicheran delopened

d.t .
et ahCi e FhlGTeRE et Lot ard dressing
bﬂ/lea&@aiﬁep&hﬂMewaivwshmg@how be opened either by
depressing the valve while the container is held

st at | OPIERY CORPAsiticane fordgpicalgleliay do Hiedrreby inhplation may for
t(%%}{l%a% 1d Be dﬁ?ﬁqgla?étd%% a&tﬁhﬁﬁy Folﬁ%r%yor g&%&ﬁsﬁ{)ﬁs oMz aér%%ols delivered

I Very
ekanprSsintsell pachs| aichds asmetste®dors istedler! with $heQIse of a suitable

SRRREE SO0 Bl ohih HMSTTR R LaR
Su fg‘ér%ﬁ)ﬁ ‘f a sbﬁlﬂﬁﬁ Fﬁrﬂgé}{e&@l‘z Jogﬂin thEREAPOnCATHRRIA FI?

or inhalatfon c e el ther a suspensio
sopgohally mrroarbinagien evitl dnptheotieepautidatly acippougetdiesht and a

for ), opti.onal i n conbination wth.another
Fishbls SutnellaRyEE PP REf St oA | o

pélﬂ’&%ﬂh@lﬁ&ar%&?@r Bfktdres 1HRLS ‘iﬁftﬁ‘ﬁfhrl‘?rhydroﬂuoroalkanes e.g.

ﬁadrogen cont ai ni ng chl orof 'uorocafbon or m xt ur és

ehlemﬂlﬂmmﬁb@nmmoyﬂdwﬂwomwbm Idlcéalmgtetr@rﬂgoroethane

OB B 2RO 1 PRI e or

Imiktdre Zhédr&dfT @irdbup AR&idRMRSther suitable gas may also be used as propellant.
1.1,1,2, 3,3, 3-heptafl uoro-n-propane or a mxture

t ‘Hasr asssol exippnsion; sy Reeexsipict fise o5 pay aptienaysontain addifipnal
%ﬁ&ﬁ%@%«%&&? We Hhowh 'ﬁ?th@ g]hl%% a&éﬂi‘ﬁ%h{g gg %1&1@X?1H Or

exciprent tree or nay option contain i ona
lecithin and cosolvents eg ethanol. Prcssunsed formulations will generally be

retained in a canister (eg an aluminium canister) closed with a valve (eg a metering

valve) and fitted into an actuator provided with a mouthpiece.

Medicaments for administration by inhalation desirably have a controlled
particle size. The optimum aerodynamic particle size for inhalation into the

bronchial system for localized delivery to the lung is usually 1-10um, preferably 2-
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formul ati on excipients well known in the art such as
surfactants eg oleic acid or |lecithin and cosol vents

we@ooshbmmol . Pressurised fornulations will genrCHUB300H€23042
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ret ai ned in a canister (eg an alum nium canister)
Vi diimn Yot FoabR géﬁ@ﬁtsﬁ{e'mﬂmlﬂéihﬂ@ﬁ i he falebRf region
o an ctuator provid w th a nout hpi ece.
NR)d claerang systepfic deliveny sd thatumpris byproxinadiely (5B e prefadably 1-3
have a controlled particle size. The optinum
awmoB3rtieles baviag e eqrediagndc sige ahaye 20um a5p generallytthe large when

BREF B S e 0573 658 AR e

arRdM sy Radabired ay,Sﬂof- Exdn@ile tAbaleahipaftidnNt DvdrdlR geometric
al veol ar reg| on for achievi na system c delivery to the

| penticlE size py drimesseted, fose by taserediffinciion.- qptlﬁ@hmeans
Particl es having an aerodynam c size above 20mm are
generally too | arge when inhaled to reach the small
ai r wayso adli@feagieshed payiclarize, thaphidticles of iteactife mgredient as
fornul ati on may neasyred by, for exanp cascad
i Prodeger gray Wéﬂ@é&ﬂ@w@t@%twmée&gzé ge

ms:‘]tgﬂﬁ%mn icrBH R or Bind ﬁﬁﬁ% q'thdEﬁde' f?al@tloﬁﬁ{a&%@lseparated

ieve a desired pafticle size
parttbiycahecztassifﬁchﬁm adternativelygpaztclenct the dpﬁm@d gize maydge dieectly

Siz duced 0 t I troll

cPftl 10F SRl PRCbPS (rane BRI OR SRR | (e PFghcters 0

d lef£Ipdiced bOMe ABMrelRiR eRdeaPestebly, e p@iﬁcles will be
SS|f|cat|on Alternatively, partic I’es of the

d@ystalélaemltbeugihayn@@h@mré@tﬂl@l Immaim%emplgye@xh@rp desiggple.

© § 4B SRR Botob iR, SRl B8 ARIKA e

Pe:giserabibift betnhﬁ:h@édtérﬁhﬁﬁthwmﬂﬂaldd&n@dic)wﬁ@k wlthm the present
al t hough anorphous naterial may al so be enpl oyed where
dEypRtigh) aichypr theaypoasseT ATEpR 1S s Fesauale W hee thegxcipient is

e I I 0
SR B AR kAR R ey on 55
nﬁdﬂoeealmmleywﬂhhamtariﬁl\/ﬁb ef 60:00pumead tobless thae hSYheill Hakea

‘coarse" carrier is non- res% rabl e. When_ t he exci pi ent

| MNMB©f desa thap 1gip. Additivempipripls ipa doepawdss blend ipgddition to

ct ose e.th
TN LR e e—
158{@—wsﬂ)1kabﬂ@\ie aexwﬂ@l&flcélgfsgedt&aﬁadﬁmﬁhcréﬂsjl tive

materials in a.d ry powder blend in additjon to the
carri e$u1ﬁa§>§;: qﬁ@ltgqrﬁg@rlqlggfb;qhd%qyebe gmployed include ammo acids,

agrRdy %@n‘ég‘%vgﬁér Lcﬁﬁﬁe bPa%tet %smuﬁfe R u a%r gnthe‘uc ﬁurfactants

non-respira e., aerodynam ca ter t

mwwhas i;e.crﬁm (bgb Iseyzal&duthm)/zmdrsahé statel ﬁttyxmldsh (emmylatmc, palmitic,

egP(J st a%% a|01 S) elljn%ede?{\rz]atrl]\(f)es%eirggf (such as salts and esters);
phosphatidylcholines; sugar esters. Additive materials may also include colorants,
taste masking agents (e.g., saccharine), anti-static-agents, lubricants (see, for
example, Published PCT Patent Appl. No. WO 87/905213, the teachings of which
are incorporated by reference herein), chemical stabilizers, buffers, preservatives,

absorption enhancers, and other materials known to those of ordinary skill.
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such as | eucine; water soluble or water insoluble,
natural or synthetic surfactants, such as lecithin

W@ 2008/0994¢ya | ecithin) and solid state fatty arCTI®ES2004/023042
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(e.g., lauric, palmtic, and stearic acids) and
deri vag,l t . t ] "
phosphat T SREr nea Al Xk, ST b e o4 ¢

npolydhglpyiroidoneepotydhaicanidy mayadtoeenmgkoyng cagetivematerial or
(Eule Rl Sipinet el reatperapie e . URc:Cdgs2. 0B
87 2506@A 3B 1 he1 BeaGh ﬂagamgs ORI AE erdoRSRABObR e e

reference herein),” chemc stabilizers, buffers,
phegsiv).vat i ves, absorption enhancers, and ot her

materials known to those of. ordi.nary skill . Sustained .

el BB e ety MiabeRior TS ehictes
Palt IR RlditRa®f ap@lty stich ¥k tHdKealngd@asts, tdfey bastor acid@r dkali to
may al so be enployed on active material or active

et thel I dspteiipithedi ping jaaeris of adieoxifyis.exanpl e,
Pat ent é\&ﬁﬁong%xgipﬁéﬁiii@ﬁgy ncBlatiof %%oﬁaﬂl:d %ﬁﬂ'x a§17agpéeous

the teachings o are | ncorp rate y rereren
heghédl@yvith ltind adaiitéomadf agentayischrm ycider fatkatipbtee dalws, isbtonicity

aqueous or non-aqyeous. vehicles wth_the addition of = .
B8 8gTHS arsarflﬂv@p fond hey e SEﬁEThIS%‘f bségﬁ%@a pr Begtige in
Ofn Altk@ve, bOprBintditashhBnRidrd sRUAAI Ci ty adj usting

agents or anti-oxidants. Solutions for inhalation by
nebul abietemredampit desage fonmiudatieas aiet thosercoatpirdngian ¢ld¢ritivk dose, as

PGt . 3o A5 he e 458 bp gl Bbbuien
antimcrobials. They may be sterilised by filtration

or heating in an autoclave, or presented as a

non- st Brphghoyt Bespecifimtionand gy algims viuanighow, unless the context
fl%(ril { ésabttﬁe Poedthé v&oli]c? & %mg)?ﬁé’ahﬁ]d Piafng Mcﬁ Gl Lc¥o‘ﬁ1 ggése rand
dSIherel'n before recite , Oor an appropriate FACET O

t Refmpiking Qfwill be uaddritvad torigipdyibe ihclusion ofigdraad idtéper or step or
specification and the cl aips ich fo]l]low, unless the

cHRPR } infeggts bub Botde s qickusion;of any,gthgr 1gegsh et step or gagp of

vak i at.i uch as 'conprises' and 'conprising , wll
5@&%ﬁ§é?§?%§d to inply the inclusion of a stated
i nt egeAll publdatipns incjudingpbw ot hingtge tespatertts mwk patant apgications,

excl.usi.on of, any other integer or .step or gr of ...

| SHed R S specifiCation S erein BETRARRI Y efngicn di Hgeeindiiifual
| %ﬁﬂlf‘c@tﬁ’oﬂ WeB 3p &t ul13RAd BREARalBARiCERY tPRSincSrbbRtkd By
this specification are herein incorporated by

r efesenon dereaisay thoeghchully sefifortiual

The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. Therefore the
Examples herein are to be construed as merely illustrative and not a limitation of the
scope of the present invention in any way. The embodiments of the invention in

which an exclusive property or privilege is claimed are defined as follows.
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publication were specifically and individually
i ndicated to be incorporated by reference herein as

w0 bosgbvshul |y set forth. The above descri pti onPE€TIUB3004/023042
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di scl oses the invention including preferred

ewrapis ¥eRhsd sher eof . Modi fications and inprovenents of
t he enbodi nents specifically disclosed herein are

wi -tk compdradsicepdingfto Faemla (1) bedeinpelsivai ns. W t hout
further elaboration, it is believed that one skilled
in the art can, using t he~ ecedi ng descri ption,
utilize the present inventjgn to its fullest extent.
Therefore the Exanples h re to be construed as
nmerely illustrative and not a\JHmtation of the scope
of the present invention in any way. The enbodi ments
of the invention in which an extt'usi ve property or
privilege is clainmed are definedsas follows. Wat is
clainmed is: 1. A compound according to Formula (1)
herei nbelow. ,H R3 (1) wherelld Rl is selected fromthe

e I T
adlkyl growteipeivgeférh )i, to Sedagtwinetbrhg;om t he group consi sting
T R e
g@%d Chay U(f\gerfaﬁlé(ig‘gg)iu%g(héviﬁg rR3A 135 8Bdbon atorsls’, cycloalkyl

[ kyl -al kyl 6 to 10 carbon atons
2giohpsethgving fropy iod§ barbphainmis), cpélealiryl-akyighaving €do W cdrbon
an al kyl, grqup havi.ng not jn exce of 4 carbop atons,.
Haoh Lty L oRRiy Shrhi phd STRRERH with 68 SHiaeRyR Rovine
| ot §X 6:8%8s 4 rlbc HOMs,Hnd Phenyd BEbsttUtEPWRE AR ko’ gﬁﬂngfaving
associ ated wth the positive charge of the N atom 2.

At dmprengarooizcesshan #emsiangd| ai m 1 wherein the

i ' . I [ . opane
i St g Bhigh iRl e BoBliP e b Rt
sel ected fromthe group consisting of:.
(3-e"70)-3-(2,2-di phenyl et hyl ) -8, 8-di net hyl| -8-azonj abi .
C%fcl o[é_cgr_nﬂ) agﬁ@rdy}gotﬁic&pélp Iherein the orientation of the alkyl chain

attached to the tropane ring is endo.

3. A compound according to claim 2 selected from the group consisting of:.
(3-endo)-3-(2,2-diphenylethyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
and

(3-endo)-3-(2,2-diphenylethyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane 4-

methylbenzenesulfonate;

4. A compound according to claim 1 wherein X- is selected from the group
consisting of chloride, bromide,iodide, sulfate, benzene sulfonate and toluene

sulfonate.
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(3-e""0)-3-(2, 2-di phenyl et hyl )-8, 8-di net hyl - 8- azoni ab
cycl o[ 3. 2. 1] octane 4- net hyl benzenesul fonate; 4. A

W@ ooosomado according to claim 1l wherein X i s sSePEDUSIN04/023042
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fromthe group consisting of chloride, bromde,iodide,

| fate nz S ;
har mis LR TG g S LB RASE 1t kMR AHILRRGL Sectycbine
TG nfidéat e dibads e hipisingecepipoundecioating tadilsisab esd a
conprising _a conmpound according to claiml and a
mhaﬁlﬁaé’é‘é@ﬁaﬂE&P%g%@ aBIteeredfr rier thereof. 6. A
nmet hod of inhibiting the binding of acetylcholine to
its receptors in a mammal in need thereof conprising
adm nis hetliodgfantsbiting drdiedife of aoetylchwbiuato itf regeptors in a

d di to.claiml. 7. A nethodpf .t t
HRELRITRF Rt SPBRGT PRI RSing A W Sof eyt ofa
Vg, %hﬂdé&%?c}{ﬁé?fb%ﬂiﬁﬁl.bi nds to said receptor,
co

rising adm nistering a safe and effective anmount
of a conpound according to claim1l. 8 A nethod

cordj] ng .t aim7 wherein th [ ' :
TFom thetgicthsd Eoie L PRRGRER AP RRERS e BB EE] Brcase.
Ak BREE QcetTRROINIHiRdsAD hidire@ptodsdonipisingfadatinistering a safe and
respiratory obstruction, pulnmonary fibrosis, pulnonary
eaffontjeeamody of arempeiind acperAingte claym 1o et hod accor di ng
to claim7 wherein admnistration is via inhalation
via the nouth or nose. 10. A nethod according to claim
7. wWher & intetladidcodgingab ictaimi7swheireindhadiskasaisesalecidil Sponther
sel ected. fro reservoir. d owder i nhal er .
AIPYR SeBisEnaPy5oWaSPTsHr Mreaiseasenchang bregishlis asthma,
| ahalie fegpi%%togﬁﬁgﬁ‘ﬁ_ QA BRIRRNSHy TEbrbsls, PuBhsafy WhlREMa bhe

conmpoun mnistered to a human and has a duration
oftleggit ilomitisf 12 hours or nore for a dose of up tol ny.
12. A nmethod according to claim 1l wherein the

conmpound has a duration of action of 24 hours or nore.

18. A Sehdinsl /66t td@1dia 7okadrein kdniMistiion i§ via inbalation via
conpound has a duration of action of 36 hours or nore.
the mouth or nose.

10. A method according to claim 7 wherein administration is via a medicament
dispenser selected from a reservoir dry powder inhaler, a multi-dose dry powder

inhaler or a metered dose inhaler.

11. A method according to claim 7 wherein the compound is administered to a

human and has a duration of action of 12 hours or more for a dose of up tol mg.

12. A method according to claim 11 wherein the compound has a duration of

action of 24 hours or more.

13. A method according to claim 12 wherein the compound has a duration of

action of 36 hours or more.
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