NOVEL METHODS Field of the Invention 5[0001)The invention relates to

nowel so@heds of anticholinergic therapy, particularly for respirataFyg T/EP2008/000782
diseases such as asthma and chronic obstructive pulmonary disease

(COPD), without causing the class-related adverse effects of

antirnuscarinic compounds. 10 Background of the Invention

100021 Aclidinium (3(R)-(2-hydroxy-2,2-ditbien-2-ylacetoxy)-1-(3-
phenoxypropyl)-1-azoniabicyclo[2.2.2] octane) is a potent muscarinic

receptor antagonist described, &N ViRAE BH93518, WO 05/115467, WO
05/115466, and WO 05/115462 the contents of which applications are
incBigid PAtaa Fesaiaby reference. Aclidinium is a 15 long-acting

bronchodilator intended for administration by inhalation foy. tregtment of
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10 2-hadbpentyloXfeyisensisd-phenyl-acetate).  10004) Acetylcholine is a
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Antirnuscarinic compounds inhibit the effects of acetylcholine on

muliesAnienteebplirs apmicriars By BRI RS Mo RTpwe  Aclidinium is 2
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azoniatricyclo(3.3.1,0%Jnonane), ipratropium ([8-methyl-8-(1-methylethyl)- 8-
20  azoniabicyclo[3.2.1] oct-3-y1] 3—hydroxy-2-phenyl—propanoate), and glycopyrrolate ((1,1-
. dimethyl»2,3,4,5-ietrahydropyrml»3~yI) 2-cyclopentyl-2-hydroxy-2-phenyl-acetate).

- [0004] Acetylcholine is a neurotransmitter associated with parasympathetic
innervation in the body and also with transmissions in the brain. It helps control the
functioning of the heart, blood vessels, airways, and organs of the urinary and digestive

25  tracts. Itis also involved in memory, learning, and concentration. Antimuscarinic
compounds inhibit the effects of acetylcholine on muscarinic receptors, which are by far
the most common type of cholinergic receptors in the body. Compounds that inhibit
acetylcholine activity at the M3 muscarinic receptors in the airways are very useful in the
treatment of respiratory diseases, as they inhibit the acetylcholine-mediated contraction

30 of smooth muscle in the airways, resulting in bronchodilation, and also reduce mucus

secretion in the Jungs.




WO 2008/101591PCT/EP2008/0110782 FOB%)One problem with the use

of @thmagsaagaic compounds in the treatment of respiratory diseag8SEr2008/000782

however, is the risk of side effects related to systemic suppression of
cholinergic activity. These can include, for example, dry mouth, throat
irritation, decreased sweating, increased pupil size, blurred vision,
increased intraocular pressure, 5increased heart rate, chest pain,
decreased gastric motility, constipation, difficulty starting and continuing to
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has a complicated role in Parkinson's disease patients. It is believed to
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reduced kidney and/or liver function, and so may be prone to increased serum

25  concentrations of many anticholinergic drugs,. As discussed below, a number of
commonly prescribed medications have anticholinergic effects, so patients who are
taking multiple medications with anticholinegic side effects may be at elevated nisk.
Older men in particular may suffer adverse effects, because the uripary difficulties
associated with anticholinergic activity may exacerbate or be exacerbated by an enlarged

30  or obstructed prostate. Overall, anticholinergic side effects are among the most common
drug-related negative effects experienced by elderly people.




having a susceptibility to conditions that may be exacerbated by systemic

anfighadisangy effects. Levels of systemic anticholinergic activity Hgat/prayos/000782

be easily tolerated in a young, healthy person may be unacceptable in

such patients. Conditions that may be 5exacerbated by systemic

anticholinergic effects include schizophrenia, glaucoma, dry eyes,

enlarged or obstructed prostate, narrowing or obstructon of the small

intestine, enlarged colon, chronjc constipation, enlarged lower esophagus,
le e
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propensity.to arrhythmias, damage resulting. from prior. heart,10attack.
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20  cholinesterase inhibitors and cholinergic agonists.

[0008] Accordingly, there is a need for antimuscarinic therapy, particularly for
respiratory diseases, especially asthma and chronic obstructive pulmonary disease
(COPD), which does not cause the class-related adverse effects of systemically active
antimuscarinic compounds.

25

Summary of the Invention

[0009] It has now been discovered that aclidinium may be used in the treatment
of respiratory diseases without exposing patients to the class-related adverse effects of
systemically active antimuscarinic compounds. Although aclidinium has the same ester

30 moiety as, &.p., tiotropium (2-hydroxy-2,2-dithien-2-ylacetoxy), aclidinium administered

by inhalation is surprisingly much more subject to degradation in plasma to its inactive




acid and alcohol metabolites. Consequently, systemic exposure to the
compaynghiasnrgligible. Because of aclidinium's rapid metabolizagionmb1808/000782
unlikely to result in undesirable systemic anticholinergie effects. Aclidinium
nevertheless has a long duration of action at the receptor and is capable

of providing long-acting benefits of 5 antimuscarinic therapy to lungs and
airways.  Accordingly, the invention provides, in a first embodiment, the

use of aclisinithai, in the manufacture of a medicament for use in the
treatidend alcphielM@etibolivéa @apipten)ydiseasd orxpondititrthe e@patient is

by inhalation, without.producing in_saj ient emic anti in
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mouth, throat initation, impaired sweating 1.cardiovascular disease

(inctirgnsey Bagt SinesdatiicBronisrebsEactiseamimpRisy disease.  stroke or
1sheart atta(?ﬁﬁﬁfl‘g@ﬁ@ﬁ%ﬁﬁ?ﬂ {aitna) ReHtanBYs aidliAdition which may be
S

30g.Parkinson's disease, Alzheimer's disease, dementia, and/or . ‘
exacerbated by systemic antimuscarinic activity. More typically, the patient is suffering

from or susceptible to one or more conditions selected from
a. schizophrenia, impaired concentration, confusion, agitation, delirium,
attention deficit, impaired memory, respiratory depression.
20 b. glaucoma, dry eye, increased pupil size, bhured vision, increased
intraocular pressure,
c. enlarged or obstructed prostate, difficulty urinating, overflow

incontinence,
d. narrowing or obstruction of the small intestine, enlarged colon, chronic
25 constipation, enlarged lower esophagus, decreased pastric motility,
~ constipation,
e. dry mouth, throat irritation, impaired sweating
£ cardiovascular disease (including any of restenosis, arteriosclerosis, prior
stroke or heart attack, congestive heart failure), arthythmia, tachycardia,
30 g. Parkinson’s disease, Alzheimer’s disease, dementia, and/or

h. myasthenia gravis




h.myasthenia gravis Typically, the patient is a male. Further, the patient is
typicatigogrersoixty years old. In a further embodiment of the invert©ngEH#e08/0600782
medicament is for administration to a patient who intends to drive or

operate machinery during the course of treatment. 5In a further

embodiment of the invention, the patient is receiving a second drug which

Is a systemically active anticholinergic agent, or an agent which may

cause or exacerbate any of the conditions listed above. Typically, the

second dr¥pjdaliyetbemationt i hmalsyErbREs theipgiret svaisHyseenxgars
antifjistamines. In a further embodiment of the invention, the patient is

receivin%g drug which is 10intended to enhance acetylcholine function, .
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0

effect to be avoided is selected from dry mouth, throat irritation, decreased
sweating L iiéses dbe eifiaiv®, ib i iormi@h a salt with an anion X, wherein X 152
pharmaceutically acceptable anion of a mono or polyvalent acid. More typically, X is an

anion derived from an inorganic acid, such as hydrochloric acid, hydrobromic acid,

15  sulphuric acid and phosphoric acid, or an organic acid such as methanesulphonic acid,
acetic acid, fumanc acid, succinic acid, lactic acid, citric acid and maleic acid.
Preferably, the aclidinium is in the form of aclidinium bromide.

Typically, the aclidinium is in the form of a dry powder suitable for inhalation.
Typically, the medicament comprises a pharmaceutically acceptable camer

20  selected from mono-, di- or polysaccharides and sugar alcohols. Preferably, the carrier is

lactose. | |

Typically, the systemic antimuscarinic effect to be avoided is selected from dry
mouth, throat irritation, decreased sweating, increased pupil size, blurred vision,
increased intmooulai pressure, increased heart rate, chest pain, difficulty urinating,

25  enlarged or obstructed prostate, decreased gastric motility, constipation, impaired
concentration, confusion, agitation, delirium, attention deficit, impaired memory, and
respiratory depression. ’

Typically, the patient receives one or more additional medication for treatment of
the respiratory disease or condition. More typically, the additional medication for

30  treatment of the respiratory disease or condition is selected from beta—adrenergid agonists,
corticosteroids or glucocorticoids, PDE IV inhibitors, antihistamines, anti-IgE antibodies,




increased intrairculat pressure, increased heart rate, chest pain, difficulty

urinetings/2&eniarged or obstructed prostate, decreased gastric mpetilityg2008/000782
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constipation, impaired concentration, confusion, agitation, delirium,
attention deficit, impaired memory, and respiratory depression.
Typically, the patient receives one or more additional medication for
treatment of the respiratory disease OT condition. More typically, the
additional medication for 30treatment of the respiratory disease or
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above. [0011)The invention further provides a method of treating or
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description of the invention 15100121 Medications which may have -

anticholinergic effects or make patients more susceptible to anticholinergic’
effddmiledtiasieriftoresifrgbeention

[0012] Medications which may have anticholinergic effects or make patients
more susceptible to anticholinergic effects, include, for example,

a. Drugs for nausea or dizziness, especially anticholinergic agents, e.g.,
promethazine (Phenergan), prochlorperazine (Compazine),
trimethobenzamide (Tigan), meclizine (Antivert), cyclizine
(Marezine), scopalarnine

b. Drugs for Parkinson's Disease, especially anticholinergic agents, €.g.,
benztropine; biperiden; procyclidine; trihexyphenidyl; ethoproprazine

c. Antidepressants; especially tricyclics, e.g., amitriptyline (Elavil),
doxepin (Sinequan), imipramine (Tofranil), trizaipramine (Surmontil),
nortriptyline (Pamelor), protriptyline (Vivacti)). amoxapine (Asendin),
maprotiline (Ludiomil), clomipramine (Anafranil); desipramine
(Norpramin)

d. Antihistamines, especially first-generation sedating antihistamines,
e.g., diphenhydramine (Benadryl) chlorpheniramine (Chlor-Trimeton),
hydroxyzine (Atarax/Vistaril), cyproheptadine (Periactin)




a. Drugs for nausea or dizziness, especially anticholinergic agents, e,g.,

pramethgaingsiPheriergan), prochlorperazitte (Comparine), PCT/EP2008/000782
trirnethobenzarnide (Tigan), meclizine (Antivert), cyclizine 20(Marezine),

scopalamirie b. Drugs for Parkinson's Disease, especially anticholinergic
agents, e.g., benztropine; biperiden; procyclidine; trihexyphenidyl;
ethoproprazine c. Antidepressants, especially tricyclics, e.g., amitriptyline
(Elavil), doxepin (Sinequan), imipramine (Tofranil), triraipramine
(Surmontil), 25aoriviptylineltRainctor), ipectxdoykn(BKalaxantiycnirnxapine

(Asendin), maprotiline (Ludiomil), clomipramine (Anafranil); desipramine
(Norpramin) de.ﬁkjr% |h|§t%‘éﬁﬁ2é%g,né’sc$§%lr§@( irst-generation sedating

antihistamines, fe. e i enthya earnéreegiBeariauyd) weliphrmisatitields
(Chior- Frimeton) kiR e e NGB . (Lomoti)
(Periactin) e, Muscle relaxants, e.g., metaxalone (Skelaxin)
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medications, e.g., L8l e leNint iR aisliprhandiasikaloids;
e.g., diphenoxylatngz’?r%%%xe Lﬁeémon!) ﬁﬁna@?d Gl Antispasmodic;

e.g., oxybutynin (DRESERHFEARTER R CREP NGRS APRD i RGy pirenzepine,
hyoscyamine; bellaglewepimdkaloids; tolterodine petrol), trospium,

clindinium; propantheline, pirenzepine, telenzepine, N
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10 10(Prortestyl), quinidtiessijppinddindtippyohotics, e.g., chlorpromazine
(I'hnorazine), thioridazine llaril), clgzapine (Clozatl). fluphentizine. .
(Stelazine), thidthiehe ¢ g‘\%ﬁ)gl%o%@i%ﬂgﬁé%ﬁ%@é&’ﬁféﬁ%r‘%‘gﬁc“ez‘“c
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edrophonium, tacr%gx%epizil, physostigmine, pyridostigrnine,
rivastigrnine, galanl_am‘lne, ngostigrnine, b. Chol!nerg_iq agonists, e.g.,
meldfidholine, Béedisatienviviinbeahgnse cholinergic activity, include

15 a. Reversible cholinesterase inhibitors, e.g., edrophonium, tacrine,
donepizil, physostigimine, pyridostigmine, rivastigmine, galantamine,
neostigmine,

b. Cholinergic agonists, ¢.g., methacholine, bethanachol, pilocarpine
{0014} Beta-adrenergic agonists that can be combined with aclidinium in the

20  present invention particularly include B2 adrenergic agonists useful for treatment of
respiratory diseases or conditions, for example, selected from the group consisting of
arformoterol, bambuterol, bitoiterol, broxaterol, carbuterol, clenbuterol, dopexamine,
fenoterol, formoterol, hexoprenaline, ibuterol, isoprepaline, mabuterol, meluadrnine,
nolomirole, orciprenaline, pirbixterol, procaterol, reproterol, ritodrine, rimoterol,

25  salbutamol, salmeterol, sibenadet, sulfonterol, terbutaline, tulobuterol, GSK-
597901,GSK-159797,KUL-1248,TA-2005 and QAB-149|, in free or pharmaceuticaly
acceptable salt form. Preferably, the B2 adrenergic agonist is a long-acting B2 adrenergic
agonist, e.g., selected from the group consisting of formoterol, salmeterol and QAB-149
in free or pharmaceutically acceptable salt form,

30 [0015) Corticosteroids that can be cormbined with aclidinium in the present
invention particularly include those suitable for administration by inhalation in the




100141Beta-adrenergic agonists that can be combined with aclidiniurn in
theyaQpreserbinvention particularly include p2 adrenergic agonisisseivds/000782
for treatment of respiratory diseases or conditions, for example, selected

from the group consisting of arformoterot, bambuterol, bitolterol,

broxaterol, carbuterol, clenbuteroi, dopexamine, fenoterol, formoterol,
hexoprenaline, ibuterol, isoprenaline, mabuterol, meluadrine, nolornirole,
orciprenaline, pirbuterol, procaterot, reproterol, ritodrine, rirnoterol,
25satnianfiresplzntatediksisanadedittuito e pretaitnloatinaetuytiredeissione,
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or pharmaceutic* acceptable salt form. Preferably, the 02 adrenergic
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pharmaceutically acceptable salt form, 3010015JCorticosteroids that can
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respiratory diseases or cqonditions, e.g., prednisolone, methylprednisolone
o S PSSO A L SRS BTRRLO B SRR
begiaspiethas habtdipsoipapieatyitoprdisd sabtiardisalocthaanetbnigke
fluocitiolone gcetonide, flupcinonide, clocortolone pivalate TS
e BRORITRR SRS PSR AT gns odam R hats, gigmsinglone,

I0hycbmammbamaealdemat@,bpmdﬂhamzateb,ealmlﬁhae@asdimodipmpidrydre!,mﬂisone
h.a'%‘é‘te@%?y%%cmx%%}f' z;r(‘?ﬂ@x'x?%%c”ﬁ&%,'ep%%]%% @‘Etﬁ‘iﬁﬁ‘jﬂlﬁ?@ﬁ%%&e’
HMexolone: prednisolone farnesyiate, ciclesonide, (fepro One propionate,
Butivdsenosipropioskatialch Bobeterict proprsmeresmorciraipeh dhpsifarsd.
betghghasone RubirRIGHRP BRALE b eizelted RRIRIA8Rm in the present

dexamethasone sodium phosphate, triamcinolone, 10betainethasone

17-\perestine isdwdnrsnbadylias pekErmey ARSRAE isrGpbrilins, Hlammast, piclamilest,

15hydsReostiapnaRaRiaie hindLarsstis e saaiurRuasnatsopiednis gD (k4-
sodium phosphate and hydrocortisone probtétate., L(ﬁ?efzonidéﬁld
nadmeheasPRrmrRtbarl 4 NPHHsHER 4 OB TE P A HHibi6iS at can be
COIWwwﬁﬁmﬁhmﬁﬁmﬂ?ﬂmﬂmﬂﬁwmmﬁd%wﬂm&
roliprom, arofylli amjnast,.piclamilast, 15mesqprarp, drotaverine 4 .,
PR A T Ao T B o o aE -2
DieHbautyprery}))itazethy-gHimifl dineniibatladrylic,d¢i(8, FFDibpaapngrdinyl)-8-
Cyclopentyloxy-4-methaxyphe 130 ipyridine. . - N
o (Q@B@’ﬁ%%%@keca%&%n‘?&‘é! N 7PRBY IR 9?'1?%*1 3,4,6,7 |
pyrranpynydzmmmﬂBo%db’@i{zﬂy@mmpjnimmanys%w@kea@é@%h(3-
e, é&lﬁf}éﬁ{ﬁ 2y 1Pl b2 (tEAYREAMELIY 18H.purine
N-(3,5-Dichloro-4-pyridiny1)-8- Z0rnethoxyquinoline-5-carboxamide,
|\|-(QMQHMQE:O&E{Z—&%w%%pﬁ(hydroxymcthyl)naphthalm-1- 13-1-(2~
methoxyethyl)pyridin-2(1H)-one, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
25  difluroromethoxyphenyl)cyclohexan! -one, cis [4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyl)cyclohexan-1-ol, ONO-6126 (Eur Respir J 2003, 22(Suppl. 45):
Abst 2557) and the compounds claimed in the PCT patent applications number
W003/097613 and PCT/EP03/14722 and in the Spanish patent application number

P200302613.
30 [0017] LTD4 antagonists that can be combined with aclidinium in the present
invention include tomelukast, Ibudilast, pobilukast, pranlukast hydrate, zafirlukast,
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tetrahydropyrrolo[3,2,1-jk][1,4)benz,odiazepin-3(R)-yllpyridine-4-carboxam

108y §%808/101591 _ , PCT/EP2008/000782
(Cyclopentyloxy)-4-methoxybenzyl]-6-(ethylamino)-8-isopropyl-3H-purine
hydrochloride,

4-[6,7-Diethoxy-2,3-bis(hydroxymethyl)naphthalen-1-y1)-142-
methoxyethyppyridin-2(111)-one,
2-carbomethoxy-4-cyano-443-cyclopropylmethoxy-4- 25di flurorom

i g B R PR S SR OB R e 5
22(SupstyuBhminensbBmpaiperex Lonvpulsiiensiimeasl I theoPuFip seih [5-
ap@tﬁ%@@&ﬁ%@ﬁ@ﬂ%ﬁ%@ﬂfﬁ%’@ﬁﬁ@@Waﬁaamdn[z;gmo]mﬁc

Spanish patent application num 3.301001711LT

antd Ad{8-tertdatvdresynbimanipbsemsmmathyir iHeHrtegasolinodhibn
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ritolykast, verlu

ast, sululm,st, cinalukast, iralukast sodium, montelukast

Sodﬁmﬁﬂq@%moyl}-&ﬁ-dﬂhiaoctmmc acid sodium salt; 3-[1-[3-[2-(7-Chloroquinolin-2-

. (&g«qexwiﬁxayﬂgqxw%dma%m»lmw@d Aenyisstanyiinrry g_séxﬁxs»wiﬁnic
o e D R A R YRR BP0t 5
E'-[@%pﬁgﬂﬂﬁﬂwﬁyﬂbw@—tﬁmwﬁ%@?M&mﬁﬂﬁwﬁrﬁx@metrazeol-5-y1)-4

- pyri - rimidin-4sone L

o B oy o s i R M b e
ditHiddctameithaefd doutifinershityRqarhanoyi irdpltcromsHokh(2-
yhviin tgﬁé}w&dlfon Dbenzamide, (R-3-2-Methoxy-d [N--
[3-(dirne ylamlno)-g-oxopropyfsulfan liImethylsulfanylipropionic acid
Sodn;,thyé@pgnylsulfonyl)carbamoyl]benzyl}/-1—me‘rhyl~N~(4, ,A-trifluoro-2-
oy S o S A L4 L oL oy D10,

pyrimidin- -one -Acetyl- -acetyl-3-hydroxy-2-, .

BTSRRI AR clined i th PCT
(R)patdntl giplioatdh (it HRATRPR/18981y(-4,4,4-trifluorobutyl)earbamoyflin
dol-3-ylmethyll-N-(2- methylphe.nylsulfanyQbenzarpide .
(R)@% etbox@h‘%i’ri‘l’f{%- %n%ﬁ?ﬂghagéylgﬁﬁggrﬁllﬁ%gﬁgy Sty Sppbracine
-mettatiasat4ptiortaificiontRombtmpitotyp pfdolisSscatnonditiges well as treatment
(+)bﬁ(ﬁz_éﬁf&a{;?gﬁ%ﬁ)ﬁ%&%ﬁﬂﬂéﬁﬂﬁﬁence to “prevention” of a disease embraces

phenoxybutoxy nylf-5f eptenoic acid and the compounds claimed
20in treopCimsnieaoa iMees 9 bR HERST TTEP03/12581. MEM)The words

"t"jmﬁﬁt" and Aaatingn freule RaHd Y erRieosk &k vaieci gy beaifeiitered

and/or amelioration of symptoms of a disease or condigon as We\;l»k}iigdministcred

tre AABAISBIIRLS FORIS I ST AREieRs 2R BRSSO A OB E S REESSE:

"preventinnicf a diseaseedslaees 3opmopblyinsteragaradbytedenf the
dis ﬁ%%)éoom Aclidinium for use in the qlgthods of tpe irnvent'ourgi{}na\%nl?‘gamti(maI
ad FEYS ﬁ?ﬁps‘ﬁffﬁ’gfecf’&ﬁ@sfg% Vi BB ARt R EANnC acti

on.
251t isdfiretesalo kxegiaini sie) ediinygirs diasion jethe, gats qotv der, spragle odry powder
A Rl RIS A B3 Dp RO ol P HRARS U GBI Bl ABRdinium and &
comprising aclidinium may be prepared using conventiona
suitable powder base (carrier substance) such as lactose or starch. Use of lactose is
preferred. Suitable inhaler devices are known in the art. Dosages will vary depending on,
e.g., the individual, the mode and frequency of administration, and the nature and severity

30 of the condition to be treated. Daily dosages for a 40 kg adult human may typically for




25diluents or excipients and techniques known in the galenic art. For

exaigBiRsdiygpwder formulations may contain a powder mix for @halatans/ o782
comprising the aclidinium and a suitable powder base (carrier substance)

such as lactose or starch. Use of lactose is preferred. Suitable inhaler

devices are known in the alt. Dosages will vary depending on, e.g., the

individual, the mode and frequency of administration, and the nature and
- severity 30 of the condition to be treated. Daily dosages for.a 4() kg adult

human,mave iipige bydQo et ke @ap bR aenRt 18rR0R: form of dry

micrograms of active agent in the form of dry powder for inhalation.
Ex&pifE BrirRaREability of aclidinium compared with tiotropium and
ipratropium and glycolpyrrolate stability in human plasma. poolThe in vitro
exgze&rqim nr':és are carried out at 36C and at a concentration of 5 pem1 (6 nl
of Tﬁ‘gf 1 dimethyl sulfoxide solution of each subs-tame is added to a
sfinghwekonsabiftd & aelidifter Somjarié srih preranout atid inrageption dsd
sta%%j gﬁﬂg{gg&égo% e uﬂqﬁ @ubstances. At pre-defined times of 0, 5,

15, min., alrquots o Gl of the plasma are separated and the
real®i3h] stoppedtisyitthvitraddpisimonts an cfmBewR3 PG 200 gdkapgentration of

aC%thUfﬁ% SPIHIAN, g ie8h S URHAREE S RIS HER Bcadith i fend@bd 1o 2

the control reactions. Human plasma is obtained from volunteers by L
wrifier rsrmsad bamednbitena wioss o RmdRRBaHoR BRS EBhiaHARE RNitds tion

10NeRRHR 83RNHGIRAN At iBReE dinta e sirikIgedunt s randaifiots of 100 ul
resultant gﬁ;ma stored at -20C when not in use. (00211The deter w;gatrlﬁg M
, PR AGmM,

of REIAFRIAEE SERAT R BSITR LSRR Sy adifom ah hrbe
(LOPH.p iso Grurr sk bufidighipesfo Thaagesibistich el ramaiigrapit BRIt Yor
using UV dit‘%yon,a 38 anléffor acli iniu%%%nd tiogopiutr% agg Q?inr%gnmcd
for 157 SRUPALTRALRRS a DT R R Sh R A A PR S R e R Y o AR d
injesgigen? @ bkeduseolesutiddb el ramatagmiithios istenncoreistsaghiknt,

1o eSS TR PSR AR HA R BRRIRAOE SOOI AN use

model ers toripratropium), a Prospekt system (Spark Hollan
assi8tad]by a 238X |dstemupizipirgé stbriGitsoholrendiia| iFdrersida

tunal| A | / i i k d
A O s et e
Eln@m@mgwbﬁ)wmg%@%ﬁﬁ%g%aéﬁ%@aaﬁmaﬁ@tmtropmm,
tiotraRisf %t?aﬂ%m,%miaﬁ Ab:ed SRR ISRADRRSZ nBoHB didlnjection
4.6 mm column (Waters Ass.) with a Guardapack u%?nda ak GNI

20p reRESRIHAC e TR EOI DICTRICTARBIA B PRRSREESR jerspressure pump (model

322 Kontron for aclidinium and tiotropium and model 515 Waters for ipratropium), a
Prospekt system (Spark Holland) assisted by a 233XL sampling injector (Gilson Medical
Electronics), a tunable absorbance detector (model 2487, Waters Ass.), and a Digital
Alpha Server 1000 4/266 computer with Acces*Chrom software (Perkin Elmer Nelson
25  Systems, Inc.). Chromatography for aclidinium and tiotropium determination is carried
out on a Spherisorb ODS2, 5 pm, 150 x 4.6 mm column (Waters Ass.) with a
Guardapack pBondapak CN Precolumn (Waters Ass.) and a mobile phase (50:50 v/v for
ACLIDINIUM and 22:78 v/v for tiotropium) of acetonitrile: 20 mM, pH 3.0 sodium
phosphate buffer solution containing 0.2% triethylamine at a flow rate of 1 ml/min. The
30  approximate retention times for aclidinium and tiotropium are 9.8 and 9.5 minutes

respectively. Chromatography for ipratropium determination is carried out on 2
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ACLIDINIUM and 22:78 v/v for tiotropium) of acetonitrile: 20 mM, pH 3.0
sogigmedraspsate buffer solution containing 0.2% triethylamine aic@rfipnnos/000782
rate of 1 ml/min. The 30 approximate retention times for aclidinium and
tiotropium are 9.8 and 9.5 minutes respectively. Chromatography for

ipratropium determination is carried out on a WO
20081101591PCT/EP2008/000782 Symmetry C18, 5 .nn, 150 x 4,6 mm

column (Waters Ass.) and a mobile phase (12:88, v/v) of acetonitrile:20

rulVg i sndiWNRNDSPRALE At aeilWiteo dsi)ingl @ 2%bile phase (12:88,

trieth i tafl te of in-Um Th imat ion li £
i s R e e e
ipratiefiyiamirer piiemesis & pextnineThorpp@ cantiytaiBaken HlciveRpEm is
with, 1,2 mlof apeton 'ml?mancgi Canchlﬂi%%e@o &El&n%ﬁ'&' ig;ﬂgﬁ%m%ﬁm?asma is
samples, previously ﬁﬁ ed wi i ml of a 20°rnM, pH 4.0 sodium acetate

Dufipwrhoiutiben Gl eertodgesd kst Gatehritidesmhabrogiaaitie wdcgugitioned
cartidges with 4 g o MAIRE anfblnl At AsKIoiHRYRIE! (8060 wa@pu 4.0

aclidinium, or 3m] of water for tiotrophma, or'1 ml of water and 1 ml o

acesofiuiasgate befloroolutive) wasdaidirsphn -3 fatiaAggmMer washing out the

COMPANRRIS IR Blied Witk th MabieRbeaRM¥ e MiNEe,; WREKS afitdium, or
significant endogenous peaks at retention times of the analytes that 8%1 /
8 feleerirc gt v

inte FrEEORTtALSRH EIF WRIERRTIERGH . IRkof st s e Ah ARERTIL D
16ronfRuRRR MRS IR réheifesousRyGitistiapiiunandintatiragillepheavver 1
plasma is between 80-,%&%%. G@I&é%géyrrolate stabilitt inh m&no(?{gg% ;ir?es that
usinfiBYe M mATHECSBHEIRBY 2op3 Rk AHEGIHED (SR g8 e
lowerdingitmétitanttatiosriguastabiiah Gtatebonery bfcac Bt ianalyitebout 95% from
[0022)Aclidinium is rapidly hydrolyzed in hum lasma in i .
aci %ggﬁf&.@&ﬁ rﬂ‘g@g%ri?g)é %ﬁ%l%@nﬁ%@&%&g@n@ %ﬁ%&%ﬂ%&“ %0
for NI0OSA2 GlyBommablivtd sl imiusvanipiemscepiaing essentipdl vithgoragiprocedures
ol 2Rl AL BRRS reneRia At Do RasmR AR Rla B for
in plasma i1s lower than 5" minutes for human. Moreover, aclidinium is
stab#d fnadiieb-aqueous solutions (pH 5 4) and the hydrolytic cleavage of

the gsigsjbond takeniniags AtAsulyalanmhbasis Pilsan'HA28 1A €ONUABL and acid
the other three antimusearinic esters are quite re%i%tant to. de a%“%biém and

esteREsboltep Bothanetaialites Qb arIBHTh FSARAYED RMPRLE88 yor

25ipradrRRHAT OO SidyicolpISFO R Patd Yo ind Tt ialagiealsTisignitc aete receptors.

ring the time of . .
28 N ’I%et p?aémaehz%f life of aclidinium in plasma is Jower than 5 minutes for humgn.

Moreover, aclidinium is stable in acid agueous solutions (pH‘ <4) and the hydrolytic
cleavage of the ester bond takes place at neutral and basic pHs.
{0023] In contrast, the other three antimuscarinic esters are quite resistant to
degradation by esterases in plasma. Plasma degradation for tioropium (16%),

25  ipratropium (0%), glycolpyrrolate (9%) is not biologically significant during the time of
this study (60 min).

Example 2
Clinical Phase I study: Aclidinium bromide is tested in a Phase I, double-blind, partial
30 cross-over, placebo confrolled study to assess the activity, pharmacokinetics and

tolerability of aclidinium.
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this study (60 min). Example 2 Clinical Phase 1 study: Aclidinium

brarpidsiés igssed in a Phase 1, double-blind, partial 30cross-ovepd@iaaeisnoo7s2
controlled study to assess the activity, pharrnacolcinetics and tolerability

of aclidinium. WO 2008/101591PCT/FP2008/000782 [0024)Methods: 12
healthy male volunteers are randomly assigned to | of 4 treatment
sequences comprising single doses of aclidinium (50, 300 and 600
micrograms) or placebo administered by dry powder inhaler. The washout
perigghbgtween adettiodstritibastis atdieashtdaysark fisdayienshimiedsealof 4

specific airway conductance.5 (sGaw) airway resistange, ( .

oro Ry S COETRRE TRE SRR SRR msroprams
Acligirpimetsigdificsistéyeihby sl poveeninhatenl Thespeiow peried Ystye 001
vs plac ~ o l SRR

acli(}%ﬁ%‘%%%‘t{lﬁ%%%mts exggg\%%c;}r%g §4 ia (é‘go Ef%%egrﬁzxgbcg?ducmcs
AclidsGian,. 3T aessosanRavagrrnelig %mmm&m@@é@w

ser}%tgg@ﬁlgﬁﬁgqline at all post-administration timepoints (p<0.001 vs
placebo): the methacholine doses required to decrease sGaw by 235%

werd®W23 7 and BepuityAshdiniig mkcrntinreatrseora Rl Bgmepoints (1-24 b,
micr@@tr;a}m&y@naeep«z;ld@@@eﬁ@mgly, Rﬁ\ﬁ‘isflsé@ﬂﬂcm HenehR 6.)¢)|adei11ium at
35.5 mL, respectively, a . Neither aclidinjum nat jts. metaholi re

et PR G DA BOND ORISR A AR AL g8 o00
Ikepoitiechpt 0L B3 s paifisiatly Adictn kA rGdwasstisgmiioant @hpbst-

long-lasting protection agajn thacholine-ipd ong '1'

R A R i S
dosidesremstreiiastayABYthvearp M and USls are 20l evimddiscerdisiaimg 300 and

Exa ?n?er%gg%%'ﬁ &%%,%%ﬁeﬂeqt%nﬁ% 5APGURISRH.0 vs 35.5 mg/mL,

placebo-cont cross-over assesses the pharmacodynamics,

pharaeekipkiiasZhn dNaibsrsslifinbra arisunsabelites awalsecisddpmgsma aod no
{BatiefRisy-drug-related adverse events are reported.

[0026) Conclusion: Aclidinium produces significant and long-lasting protection
against methacholine-induced bronchoconstriction in healthy male volunteers,
demonstrating its switability for once-daily dosing, notwithstanding that plasma levels are
not gven detectable.

20
Example 3
Clinical Phase II study: A double-blind, randomised, placebo-controlled, cross-over trial
assesses the pharmacodynamics, pharmacokinetics and tolerability of aclidinium and its
effects in COPD patiénts

25
{0027) Methods: Men with COPD (FEV! <65% predicted) with demonstrated
airway reversibility to ipratropium are randomised to 1 of 4 treatment sequences
comprising single doses of aclidinium (100, 300 and 900 micrograms) and placebo
administered by dry powder inhaler with a washout period of 1 week between doses.

30 Lung function measurements include FEV] and FVC.
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25 (0027)Methods: Men with COPD (FEV1 <65% predicted) with
deg@nsisaiedairway reversibility to ipratropitun are randomised tpclr§fp4008/000782
treatment sequences comprising single doses of aclidinitun (100, 300 and

900 micrograms) and placebo administered by dry powder inhaler with a
washout period of | week between doses. 30 Lung function measurements
include FEV1 and FVC. WO 2008/101591PCT/EP2008/000782

100281Results: 17 males (mean age 63.5y, mean FEV, 1.63 L)

partjozaie in thereiidiy: ActidiieiimdD300 g &RAFBVGIREI A Sarticipate in the

ot e 08 e merce s peTRaY DS R AL bV
respEGaREY) Theompreawiith PEAba ¢ S0aTEHOAP i AARCERM QY miok.827
I idlip)j 0 mi d k . .
T s S RS SRR i

3 00atr?é o freati slefss eb dlidiiiium dtand W pderagitmB yOd iéesEmsteapeak FEVI
'eveéﬁ&ﬂsaﬂiijéﬂé‘{ﬂhﬂéﬁﬂﬁ%%%?@@%%@a&%9%‘%&% g gsaﬁlwg%m

acid metabolite can be detected tollowing the 900 microgram dose.

Aclidiifu sl dTFRgRormEtRronith 6 ¥asd i eyels of askifiniuon o i aignbol
(vs vty esRbRIRRd: IR IO 8RR BNSIRENAARNRA RIS ing the

related to treatment. 100291 Conclusion: Single doses of aclidinium (100,
300 RN desERRrAE dRsFarm el Hinsin ceve Haplerstrrt miasatRi@E mild or moderate
| bronghgehiefien iweapREs oy kRdQ QPRI IO WiiBaiansinatinablas Pessibly related
leveLs are not detectable. 15 CLAIMS 1. Use of aclidinium, in the
mant SRS a medicament for use in the treatment or prevention of a
resdi#ezdly diseaSenohusiondBinpitniespasitetitininhd 000 00 Wakinb geams)
SUMSHAAI oM, 0h SHIISRIDIS 10,8 CR%E’AHR%M&'C%%‘E&%E 8 Banding
systemic SNtMUSCANNGoac |vﬂ§. Dhgse Sracia lum, according to claim
1, wihetrpirstirdleeipiaeaiooy ditastebdeor condition is selected from acute or
1€hronic bronchitis, emphysema, asthma and chronic obstructive
pulmonary disease, especially asthma and chronic obstructive pulmonary
10disease.
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3. Use of aclidinium, according to any of the preceding claims, wherein the
patient is suffering from or susceptible to one or more selected from

attention deficit, impaired memory, respiratory depression, ISii.glaucoma,
dry eye, increased pupil size, blurred vision increased intraocular
pressure, enlarged or obstructed prostate, difficulty urinating, iv.narrowing
or obstruction of the small intestineCéAtEyled colon, chronic

constipation, enlarged lower esophagus, decreased gastric motility,
constipation, 20v.dry mouth, throat irritation, impaired sweating,

lvi.cardibvadegligivisende thacnsaigcany of rasasirnsnidririsscierbeigcatment
& r}i)%v%tﬂﬂgﬁ of _@P&%ﬁ%i@?&b@%ﬁt%ﬁ%ﬁ ﬁ?ﬁ%@defi‘g U}W’xﬁl@i@ﬁon, which

tachycardia, viiParkinson's Disease, Alzheimer's Disease, dementia, and
DR tifeHiAcH i fE0ps AN yBEC e tHIRdMUPAN KB tiRtg hanpybe ks erbated by

sERGRAING FRIfeSy i MPaLeiNfhe patient is a male; and/or the patient is over
Sixty years old; and/or the patient intends to drive or operate machinery

2duringipedogtinirnesgrastinairrbinotnwhsateth s rspERIRTY diswesnd
HHGVRISNIRBQY HEMLaHY SCHNR ARUSDRINRIYIEAIRRbNY, ARt RE&Ahd chronic
which may cause or exacerbate anY of the conditions )
obstructive pulmonary disease, especially asthma and chronic obstructive pulmonary
disease.
3. Use of aclidinium, according to any of the preceding claims, wherein the patient
is suffering from or susceptible to one or more selected from
i schizophrenia, impaired concentration, confusion, agitation, delirium,
attention deficit, impaired memory, respiratory depression,
il. glaucoma, dry eye, increased pupil size, blurred vision, increased
intraocular pressure,
iii. enlarged or obstructed prostate, difficulty urinating,
iv. narrowing or obstruction of the small intestine, enlarged colon, chronic
constipation, enlarged lower esophagus, decreased gastric motility, constipation,
V. dry mouth, throat irritation, impaired sweating,
vi. cardiovascular disease (including any of restenosis, arteriosclerosis, prior
stroke or heart attack, congestive heart failure), arrhythmia, tachycardia,
Vil. Parkinson’s Disease, Alzheimer’s Disease, dementia, and
viii.  myasthenia gravis
4. Use of aclidinium, according to any of the preceding claims, wherein:
the patient is a male; and/or
the patient is over sixty years old; and/or
the patient intends to drive or operate machinery during the course of treatment;
and/or

the patient is receiving a second drug which is a systemically active

anticholinergic agent, or an agent which may cause or exacerbate any of the conditions

14

i.schizophrenia, impaired concentration, confusion, agitation, delirium, MCSLLP
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defined in claim 3, which second drug is preferably selected from atypical
antipsychotics, tricyclic antidepressants, and antihistamines. 5.Use of

aclidinium, according to claim 4, wherein the patient is receiving a drug

which is intended to enhance acetylcholine :function. 56.Use of aclidinium{CSLLF
according to any of the preceding claims, wherein the aclidinium is in the

form of aclidinium bromide. 7. Use of aclidinium, according to any of the

dpfgtﬁédmgl@!laiﬁwsméhéiwm éﬁl‘gﬁﬁ M@gamh‘el%ﬁd 9mdvypesider
a%ﬁéggg(é?of%s' %@1%m§dé{)§§s§g@£|%@ IMnREEAEIRY to any of the

ng claims, wherein the patiént 10receives one or more additional
SmedicHtipns dolidiaammeascording tashitadrypiigeisthepabprfifiorecayvinga drug

wfiaslidiniumcaesudingto.climp berginshe additional medication for

treatment of the respiratory disease or condition is selected from

theta-ddie nérglidirjoristscoshibistaryias be gleedgielsions.PEr¢n the
A0NiRiteEs  @ntihistamings, Mislak Leaptiodies, leukotriene D4 inhibitors,

inhibitors of egfr-kinase, p38 kinase inhibitors ancllor NK1-receptor
Tantag bl e 200l ivamenerarding in 2axdingTEs ClimebimReYeRFriRdne
LAGHRRALMEHCIUAR iSraeleriRAvion FRIIEQSIaRISERRE/Of

beta-adrenergic agonists. ' ) ) .
8. Use of aclidinium, according to any of the preceding claims, wherein the patient

receives one or more additional medications for treatment of the respiratory disease or
condition.

9. Use of aclidinium, according to claim 8, wherein the additional medication for
treatment of the respiratory disease or condition is selected from beta-adrenergic
agonists, corticosteroids or glucocorticoids, PDE IV inhibitors, antihistamines, anti-IgE
antibodies, leukotriene D4 inhibitors, inhibitors of egfr-kinase, p38 kinase inhibitors
and/or NK1-receptor antagonists.

10.  Use of aclidinium, according to claim 9, wherein the additional medication is

selected from corticosteroids and/or beta-adrenergic agonists.
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