1 12 Cctober 2006 Medicanents containing betam netic drugs and a novel
anticholinesterase drug The present invention relates t h tical
conpositions based on beta2 agonists with a Iong-lastingﬁégp§@%%gﬁ§ salts
of a new anticholinergic, processes for preparing themand their use in
the treatnent of respiratory conplaints. Description of the invention The
present invention relates to pharmaceutical conpositions based on beta2
agonists with a long-lasting effect and salts of a new anticholinergic 1
processes for _preparing themand their use in the treatnment of respiratory
conpl ai nt sMegdicamentseontaiaing betamimnefic dengs ardampvel antichelinestsrasg ded
phar maceuti cal conpositions, characteg&gid In that they contain one or
-nmore salts of formula 1 Me+ Me - NH wherein X - denotes an anion
with a single negative charge, preferably an anion selected fromthe group

consistin hlarid brom de, .iodide.. sul phat e, hosphat e, _
et nanesripBEPa gt ion 8 ot mebiuical oo BOSHERR i e, cartrate,
oxal ate, batasagohits WRAZOBHE-laBhPef@tUSRESAISRITANAE R arftRAbiifMG@dioM th one or
nore betam nmetics ﬂ'g:?ré «%’t'@”a' I.\H/fjllg the formof the r(Pznant.l qner S, mxtures
of the end9EPETRT ©Orarepsring hem apdheif Hae in ateatmentiol fegRiratoy: i onal 1y in
t he for mamplantsol vates or hydrates and optionally together with a
pharimaceutical ly acceptable excipient. |la.12 October 2006 In a second

aspect of the present inventi . ' r oyided i nhal abl e powder
according to ‘EibschBﬁéﬁ of ﬁ'neoznvgﬁt?o%

The present invention relates to pharmaceutical compositions based on

| beta, agonists with a long-lasting effect and salts of a new anticholinergic 1,
processes for preparing them and their use in the treatment of respiratory
complaints.

in a first aspect of the present invention, there is provided pharmaceutical cdmpbsitio_ns,'_- '
characterised in that they contain one or more salts of formula 1 B

wherein

X~ denotes an anion with a single negative charge, preferably an anion
selected from the group consisting of chloride, bromide, iodide, sulphate,

- phosphate, methanesulphonate, nitrate, maleate, acetate, citrate, fumarate,
tartrate, oxatate, succinate, ben_zoate and p-toluenesulphonate,

cqfnbined with one or more betamimetics (2}, optionally in the form of the
.enantiomers, mixtures of the enantiomers or in the form of the racemates thereof,
optionally in the form of the solvates or hydrates and optionally together witha

pharmaceutica!ly acceptable excipient. v




t he pharnmaceutical conposition as defined above, characterised in that the

exci pient has a maxi num average partité e size of up to referably
between 10 and 150 pm In a third aspect of the present ﬁ@gﬁﬂ}rﬁogt here is

provi ded propel |l ant-containing inhal able aerosol according to the

phar ceuticgl CcO 0?§Hion as defined ahove, characterised in that it

cont al'fsSeces 6?6%?2? Prgsent ipxentioR. dhersis pyidediahalable pewder ascomiingte or
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I nhal abl e sol ution according to the pharmaceutical conposition as defined
abovan Lhid & \ | bk Walo . ' _other. co-solyents
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|\ |IProRgnes BUtany, cyclprenase orasclabitene.wi t h a singl e negative charge,
preferably an anion selected fromthe group consisting of chloride,

brom,de,. i adi de, | phat e, , phosphat e, ., met hanesul phonate, nitrate, nal eate,
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In a fifth aspect of the present invention, there is provided a use of a composition as defined
| above for preparing a medicament for the treatment of inflammatory or obstructive respiratory
complaints, particularly asthma or COPD.

-~

The anticholinergic agents disclosed are the salts of formula 1

Me\+,Me .-

.wherein ,
X- denotes an anion with a single negative charge, preferably an anion
' - selected from the group consisting of chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate,
citrate, fumarate, tartrate, oxalate, succinate, benzoate and p-
foluenesulphonate. -




X - denotes an anion with a single negatRve charge selected fromanong the

~chloride, brom de, 4-toluenesul phonate and net hanesul pho e ferably
brom de. Mst preferably, the salts of formula 1 are usegf\flﬁfé’PEﬁp#%ﬁ -
denotes an anion with a single negative charge selected fromanong the
chl oride, brom de and net hanesul phonate, preferably bromde. Particularly
preferred is the salt of formula 1 wherein X -denotes brom de.

Anti chol i reregeradlyTeye gﬁ@g@pfdnﬁh Y reat a nunber of di seases.
Parti cul ar)gmantlon shoul.d be ‘af%lrjy%gg’hte?efh of the treatnent of asthmm

or COPD (thronic ob&qies @V@Wﬂ Wﬁh@rvnaiesf@%wéwe charga selacieddrarh eseong
di seases WO 92/ 1652Remhigriee brorhidke, q&éfﬂé'n%su@ﬂbh&l‘éoéd ﬁxreﬂ‘né?%smprﬁnﬁma{i%’e a
scopi ne, tropenol gr?térgglm)gg&lé ic structure. The pro Iem on

92116528 i s based i Son of antlchollnerglcally active
conpounds which are characterised by their long-lasting activity. To solve

this problwgt%@gég@% éylf%%fgéﬁlﬁfléqt%e lgéécﬁwﬁenzi lic acid esters of

scopi ne, tropenol r trop| ne R di seases it is often
desirable”to pr epar SRSk anioncuith acingle siegatives charge seidatad don antongg

effect. This will 9ﬂ“'@bm&meeﬂl@mlée‘tah@ltméﬂ%ne%?l@ﬁSH&{eabPé}Qra%f B;bﬁ-nﬁ%t ive

subst ance needed to achieve the therapeutic e Fes e

for a longer period of time without the need for the pharnaceutlcal
..conposition to be adm nistered repeatedly and all too frequently.

~ Mor eover , Paricdaraprefareeds isttbe aalt of fosmaldn wheresr X ddetote bamtident er val s of
tinme, thIS contributes to the feeling of well-being of the patient to a
consi derable degree. It is particularly desirable to provide a

phar rraceuAmtﬁt&iolxﬁ@fm%h{dyOébMBbﬁét &'?c?ﬂea{d% Q e i%&?gt i cally good
ff b g (37GPe5appl
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adni ni st rat , o oRce[gO% gc fP e‘lxﬁlg\p %tqqylgfwoimerglcs which have a scopine, tropenol
or tropine basic structure.

The probiem on which WO 92/16528 is based is the preparation of
- anticholinergically active compounds which are characterised by their long-lasting

activity. To solve this problem WO 92/16528 discloses infer alia benzilic acid
esters of scopine, tropenol or tropine.

For treating chronic diseases it is often desirable to prepare pharmaceutical

- . compositions with a longer-lasting effect. This will generally ensure that the
concentration of the active substance needed to achieve the therapeutic effect is
present in the body for a longer period of time without the need for the
pharmaceutical composition to be administered repeatedly and all too frequently.
Moreover, if an active substance is administered at longer intervals of time, this
contributes to the feeling of well-being of the patient to a considerable degree. ltis
particularly desirable to provide a pharmaceutical composition which can be used

 to therapeutically good effect by administering it once a day (single dose). A

single application per day has the advantage that the patient can become

accustomed relatively quickly to the reguiar taking of the medicament at a
particular time of the day.

e, body




substance which i's to be given nust meet 3particul ar requirenents. First of

-all, the desired onset of the activity after the adm mizf h rzﬁf t he

pharmaceutical conposition should occur relatively quic @ oher 40 @ally t he
activity should remain 5 as constant as possible over a fairly |engthy
ensuing period. On the other hand the duration of activity of the

phar maceuti cal conposition should not greatly exceed a period of about one
profjle such
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antichol i ﬁ"# 6‘3 i E’?&dﬁﬂp’é tered oncgsdaypnd containg themativeeuostareeiins 2. I n

vi ew 16F tthwapyMysippcomiefte@oséb%anﬂi@ﬁ%glﬁwbbﬁ% ﬁﬁnonb' nati ons. di scl osed

herein can be used in smaller doses than be the case with the
I ndi vi dual conpounds used i n nonotherapy in the usual way. Unwanted 25
side ef f eith@sieam f@slndﬁlyatdbelﬁstmfsm‘f seoping, Bopahsitcr tmpm@d&braséa%m for

exanpl e, i,de effects nthls ntext are, in
parti cul a?‘?’qsﬁbgﬁolrﬁrrﬁqgﬁg thP $ gsg}"ﬁ%e}tﬁ%%'f'fewtéh Q?ﬁu%ﬁé fes caused
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Ty be. 5“’09“’&“&@"% hey CanAbl b LS herdfe g I & il Hhc aEf g "
si mul tane %Sa{%mﬂé@ &W%‘ﬁ%ﬂ%ﬁé@s reguirament. on and when they are

adm ni stered SUCCGSSI vely in separate fornulations. It is preferable to
admi ni st nce,. i. edi ent.s si nul t aneousl in a single
for mat | Oﬁé a@ﬁg r@?pose d*%@géféﬁﬁy geneflc::glg(li\erapeuhc effect, particularly g J
‘synergistic effect can be observed in the treatment of inffammatory and/or
20  obstructive diseases of the respiratory tract if the anticholinergic of formula 1 is
used with one or more betamimetics 2. In view of this synergistic effect the
pharmaceutical combmatlons disclosed herein can be used in smaller
doses than would be the case with the individual compounds used in monotherapy
o in the usual way. Unwanted
25  side effects such as may occur when beta2 agonists are administered, for |
examp_le, are thus reduced. Undesirable side effects in this context are, in
particular, the stimulant effects on the heart which are sometimes caused by
betamimetics, especially tachycardia, palpitations, angina-pectoris-fike pain and
arryhthmia.

- 30 The effects mentioned above may be observed both when the two active
~ substances are administered simultaneously in a single active substance
formutation and when they are administered successively in separate formulations, . .
It is preferable to administer the two active substance ingredients simultaneously
in a single formation as disclosed herein.




4 12 Cctober -2006 Any reference to the epnpound 1' is to be regarded as a
- reference to the pharmacol ogically active cation of the |l ow formul a
contained in the salts 1 : Mel+Me N OHdxb 1'. 1In th Eﬁﬁ&%&gpétical
conbi nati ons nentioned above the active substances nay be conbined in a
single preparation-or contained in two separate fornul ations.

Phar maceuti cal conpositions which contain the active substances 1 and 2 in

© “7a- singl e pmersferanceoto the eoppelind ntid.to Sal neterol salts or fornoterol salts

are pref erg%)t_é( #@?ﬁ as the Iona- acting betamnetics 2 . Any reference to
the term bet arf & areipehcede thr pbaamacslegiealcactivet tationedfdhafdliowing
enant i onerformulantontained it ltiee safts 1 :Accordingly, any reference to the
preferred conpounds 2 , the saldes +ofesal neterol and fornoterol, also

i ncl udes the relevant enantioneriy’salts of R-salneterol, S-salneterol,

R R-fornmoterol, S, S-fornoterol, formoterol, SR-fornoterol and the

m xtures thereof, while the enanti ' salts of R-salneterol and

R R-fornoterol are of particul af~ nce. The conpounds 2 nay al so be
present in the formof the hydrat or sjplvates thereof. The |ong-acting
betam netics 2 may al so be the salts of c}heocorrpounds of formula 2a', 5 12
Cct ober 2006 OH N R HOR Me

In the pharmaceutical combinations mentioned above the active substances may
be combined in a single preparation or contained in two separate formulations.

P‘harmaceutica} compositions which contain the active substances 1and2ina
single preparation are preferred. ' '

Salmt-?tero! salts or formoterol salts are preferably used as the'long-acting
betamimetics 2. Any reference to the term betamimetics -
2 also includes a reference to the relevant enantiomers or mixtures thereof.
Accordingly, any reference to the preferred compounds 2 , the salls of salmetero| and
formoterol, also includes the relevant
enantiomeric salts of R-salmeterol, S-salmeterol, R,R-formoterol, S,S-formoterol,
R,Sformoterol, S,R-formoterol and the mixtures thereof, while the enantiomeric
salts of R-salmeterol and R,R-formoterol are of particutar importance. The
- compounds 2 may also be present in the form of the
hydrates or solvates thereof.

The long-acting betamimetics 2 may also be the salts of the compounds of
formula 2a’, ‘




- HN'R2 4 O2a wherein RL and R2 which m@y be identical or different denote
~ hydrogen or G -C4-alkyl; R3 and R4 which may be identic or. different
denot e hydrogen, Cl-C4-alkyl, -0- 5 G -C4-al kyl, F o8londt 2006

Cl- C4-al kyl ene-O-d -C4-al kyl or R3 and R4 together denote one of the

bridgi ng groups G -C4-al kylene- or -O- O -C4-al kyl ene-O-. 10 Preferably,
salts of the conpounds of fornula 2a’ wherein RL and R2 which may be
identical or different denote hydrdédn, thyl or ethyl; R3 and R4 which
may be identical or different ethyl, propyl,
butyl, nethoxy, ethoxy, net , or 15 R3 and R4

t oget her denote one of the b but yl ene,
-Oethylene-O or -Opr ' Rf nations as discl osed
herein. 20 More preferably,
R and R2 which may be identiHN
preferably hydrogen; R3 and R4
hydrogen, nmethyl, ethyl, 25 prq
t oget her denote one of the bridgrng groups butylene or2a'0-ethylene-0 are
used in tmheceinbi nati ons as di scl osed herein. 6 12 Cctober 2006 Most

pr ef er abl w1 atntemsal s.qf the fo]llow ng conpounds of fornula 2a' wherein a)

Rl and RZﬁgenot e, hy Cg.éﬁ.'agﬁtae nﬁﬁ%’ AiffRIgHt deeiehydregen gy CRL ssallylR2

denot e hy B &R andwiichamayrs ientical orefitfiarent @enote)hydtogdld (f})zCSi%ﬂ(gri eﬁ?t hyl

and R%ang},J@%_éjg?ote hydrogen; or d) R and R2 denot'e hydrogen and’ and
eno

R4 together e ‘butyl ene; .
- Cq —C4-aikylene-O-C1-C_4-alkyl or

R® and R* together denote one of the bridging groups
- C1-Cs-alkylene- or -0-C4-Cs-alkylene-O-.

gr different,/denot ¢ hydrogen or ethyl,
|ch may be R'dentiRal or different denote
gyl ., butyl or nethyoxymethyl or R3 and R4

oy

10  Preferably, salts of the compounds of formuia 2a' wherein

R'and R>  which may be identical or different denote hydrogen, methyl or ethyl;
R°®and R*  which may be identical or different denote hydrogen, methyl, ethyl,
propyl, butyl, methoxy, ethoxy, methoxymethyl, or methoxyethyl, or
15 R® and R* together denote one of the bridging groups
propylene, butylene, -O-ethylene-O- or -O-propylene-O-

are used in the combinations as disclosed herein.

20 More preferably, salts of the compounds of formula 2a' wherein

R'and R?  which may be identical or different denote hydrogen or ethyl,
preferably hydrogen;
| R®andR*  which may be identical or differerit denote hydrogen, methyl, ethyl
25 propyl, butyl or methyoxymethyl or
: R® and R* together denote one of the bridging groups
butylene or -O-ethylene-O- '

L

are used in the combinations as disclosed herein.




or e) R and R2 denote hydrogen and R3 afdl R4 together denote -0-

“ethylene-O; or f) R and R2 denote hydrogen and R3 and R4.denot

tert.-butyl or g) R and R2 denote hydrogen and R3 and &loﬁg’ﬁgﬁ@%

i so-propyl; or h) R and R2 denote hydrogen and R3 and R4 denote

met hoxynet hyl are used in the conbinations as disclosed herein. The

conpounds of fornula 2a' are known from WO00175114. O the conpounds

" menti oned vV structure defjned in a), wherein R and R2 denote
hydr ogen aﬁ‘?gﬁfé'ege& #&4‘“88?1@% gfetg?ﬁ?{o,w"&g EOMBReW IS b farmwa 2alpeharaint i n t he

pharmaceutical conbinations. The acid addition salt of this conpound is

hereinafter referred to as conpound 2aa, while any reference to the free

base of this cgypourg gﬁdq:ﬁqfeqﬁt ' adesi tign ' according
to the foll owi ﬁﬂpf oroul a,: ,OH @hyaﬁ%e@%ry'ﬁ %ﬁaﬁ%no% %ﬁﬁ' O n the
phar maceut i cal *onpdsi @W)Ez danote bydwgenandBP aadit* dérote snglbyhds of
formula 2a° mag) be Rt aser? dehotdetHyP BAH 3 RH Fé@% : Qct ober
2006 enantio S Orni] pes the ey:‘p. The ésrgpgr g’%ﬁgn Qeréﬁg'z'eé{gntioners
"fromthe r acg?rjgt es R‘rg%/ﬁ)g E%'PP %@%@eaﬁwﬁ%w&gomﬁm denotenbutyiene( e. g.
- by chromat ogr 8phy on chiral phases, etc.) If the salts of the conpounds of
formula 2a' agp us | | eir nt i rs, it is particularly
preferable to u%e tﬁce1 @eﬁaﬁ?ﬁg{ﬁ;ﬁg&f’é% RAd c%ﬂf# P{ggg‘?%?thﬁﬁdﬁ‘f‘oﬁeﬁ@'c- OH
group. The al k§YNSuPs Used, unl ess ot herwi se stated, are branched and
unbranched ) R: and R® denote hydrogen and R® and R* denote tert.-butyl or ~
9)  R'and R*denote hydrogen and R® and R* denote iso-propy: or
1
~h) R'and R® denote hydrogen and R* and R* denote methoxymethyl

are used in the combinations as disclosed herein.

‘The compounds of formula 2a’ are known from WQO00/75114.

Of the compounds mentioned above, the structure defined in a), wherein R and

R? denote hydrogen and R® and R* denote ethyl, are exceptionally important in the
pharmaceutical combinations. The acid addition salt of | | '
this compound is hereinafter referred to as compound 2aa, while any reference to

the free base of this compound is characterised by the designation 2aa’ according
to the following formula :

OH
H
N

HN

In the pharmaceutical compositions disclosed, the salts of the compounds of formula 2a’ may
be present in the form of their racemates,




al kyl groups having 1 to 4 carbon atons.-» Exanpl es include: nethyl, ethyl,

_propyl or butyl. The groups nethyl, ethyl, propyl or but gptionally
al so be referred to by the abbreviations Me, Et, Prop dpnéﬂg&%ﬂpggs

ot herwi se stated, the definitions 10 propyl and butyl also include al

possi ble isoneric fornms of the groups in question. Thus, for exanple,
propyl includes n-propyl and iso-propyl, butyl includes iso-butyl, sec.

but yl andetegﬁt..-butélgwatc. The al kyl ene groups used, unless otherw se
stated, ar@HVIRERRE Ghdussihsrratebie ssparation of ihererentianiers fiom thges with 1

to 4 car boacemates. m&x bowagsed Bai m@ﬁiméfﬁbcﬂg’kr%iﬁn irf ;_l,éf(@ -BS,r’Opyl ene or

but yl : d (al K - 0- kyl ,
nl ose ot R AR QLRSS 680" R e tar ahibncempaydogt dopaiar th |
to 4 carb@® atowgedini tbl fo ohtreit emdraidmedra, iai pbiadarR besterabietd gid ¢ ng

may bes meinapisferd Plthe : Yoo 8L MYl OXy, propyl oxy or butyl oxy.
The groups net hyl oxy, heﬁ%@‘{rgﬁ%ﬁ%{py o(;(ﬁ_ﬁ)py%{ﬂ yl oxy may optionally al so

be referr to by the abbreviations MO, EtO PropO or BuO. Unless
ot her wi se 1§eAlled, groHes geed ninlpen sthereisel siatedaae brawthib@xdalrpandeiqude al |

P aayl oy LB s halIR bla & teriidfing. ldbiies poiuste praski. eiol. caoay
i so- but yi oRputysethe grotys methﬂnd%rtyﬁ rﬁropﬁl&bha)%aafé 5 ieorﬂﬂny r?yl\éeHnﬁe AAxY may

be used within the scope of the I on "I nSt ead of

al so posgsi bl |

t he word ?Oa'lt’)lkél%wf’e*ﬁﬁémm Hep FtnBran PRy, Ueleby btheywiser staidcoxtye defiritidryd oxy
may ot i opy I e t hox et h ropoxy or but oxy.
30°s T2 o peend SR A Fefidera bOs o TE oY b Tt RSt i oo
stated, afleusrfanexamplenpropyhinciudesatpespybhed Renseby Rl i,ligm@&e@o\_/%f@ 1to
4 carbon &%CO[EEJ v|\hi Qm b nono-, di- or trisubs%/ituted, prefera ’
nonosubstTt (ty 35@ e lt'tp(ﬁle@ﬁ(y group. Any reference to conpounds 2 shoul d
be taken to nean a reference to physiologically acceptable acid addition

salts thereof. Exanples of physiologically acceptable acid addition salts
of the belh@rlfsleneroupsiueed hinlpsmotneceististatbtyaradsraptiadd andalrbsandhegh ar e

15 double-bonded alky! bridges with 1 to 4 carbon atoms. Examples include:
methylene, ethylene, propylene or butylene.

The alkyloxy groups used (also known as -0-C1-C4-alkyl groups), unless otherwise

stated, are branched and unbranched alkyl groups with 1 to 4 carbon atoms which
20 -gre linked via an oxygen atom. The following may be mentioned, for example:

methyloxy, ethyloxy, propyloxy or butyloxy. The groups methyloxy, ethyloxy,

- propyloxy or butyloxy may optionally also be referred to by the abbreviations MeO,
EtO, PropO or BuO. Unless otherwise stated, the definitions propyloxy and
butyloxy also include all possible isomeric forms of the groups in question. Thus,

25  for example, propyloxy includes n-propyloxy and iso-propyloxy, butyloxy includes
iso-butyloxy, sec. butyloxy and tert.-butyloxy, etc. The word alkoxy may also
possibly be used within the scope of the present invention instead of the word
alkyloxy. The groups methyloxy, ethyloxy, propyloxy or butyloxy may optionally

also be referred to as methoxy, ethoxy, propoxy or butoxy.
30 .




sel ected fromanong the salts of hydrocHoric acid, hydrobronic acid,

sul phuric acid, phosphoric acid, nethanesul phonic acid, etic acid
fumaric acid, succinic acid, lactic acid, citric acid, ﬁgﬁFE@PEHQéld

1- hydr oxy- 2- napht hal enecar boxylic acid, 4-phenylcinnam c acid,
5-(2.4-difluorophenyl)salicylic acid or maleic acid. If desired, m Xt ures
of the abgvenentioned acids nay al so be used to prepare the salts 2. The
salts of 1he afetensabyley grodes elﬁefé.cuﬂi|ee$mmmmgetMekiydre)brdr@hedand

Zygagﬁ;m'ﬂﬁ?ngﬁém@h?? Q&?ﬁ%@%y %'{’1 r% tﬁiﬂ t8y nesﬁg@gho a'&gﬁ@yxp%af oate .

are pr ef emoad-, dPaot frisubstitliied) pesferaisig n%rﬁ)sfubgtlt&ﬁid fbyCHn é’:kylbxs/*aﬁoeese of
sal matercA sel ected from anong the hydrochl ori de, sul phat

\A,\fhphﬁnylh WifgHseRce toscampoyngs &isherlsidieeny| ) sal i cyl ate and le naf oate, of
<, RS ST e oS b S et

especi ally xina
are the amples of nhysplm@@lb/eamepmlm atldiieh saltedf fheobetahdmetics 2

" hydr ochl eredfepf@#h’@h@b&aﬂ?dcééﬁ@cﬂ@bﬁltsﬂﬁlcﬁ@r@h the hydrochl oride and

frumar at e ai @3?” i cul arl }/‘ preferred. exceptional inportance is
* f or ot er SFGGRA T amgng; the tﬁr%ﬁygmml%wﬁshmolzrqnmcra%d cadphusic t he

\evﬁnpﬁu ?ﬁacmawhoa{)boaelaemt ﬁﬂatlﬁa@é‘@ ?Té&ﬂj Ryt @ﬁbhofdrﬁgné‘%\%]d*%h@éh% OI

ic r er tics which are not in

the for mgomcﬂ?;s&f'g ?'ﬁ% atc%‘f?aﬁ f1e'F‘¥§ﬁ'e§V Ed‘ GRESaPOXYliGACEX anpl e,

t he pref érphanyleenaminacidcs- (24-dwﬁuom;meayt)snhcync aaibtorfraaic acidutie the free

b f f th
arti cul oo nBlurcs TS SbOiafbnlidied U HI4Y aRb R Uik PobRes e r 0T

-partlcularl pre
fumarat e %J én acid addition salt 2a of a conpound of formula 2a'. 9 12

Cct ober 2006 The betamnetics 2 may possibly also be - referred to as

| syrrpat h?@%@asc"sf"?ée%’%%tgﬁ"géga Qelgét%d(ﬂ-zomagr%%StS) Al'l these terns are to

be rega sn
the hydrochloride, hydrobromide, sulphate phosphate, fumarate,

methanesulphonate, 4-phenylicinnamate, 5-(2.4-difluorophenyl)salicylate, maleate
| and xinafoate are preferred. Particularly preferred are the salts of 2 in the case of
- salmeterol selected from among the hydrochloride, sulphate, 4-phenyicinnamate,
5-(2.4-difluorophenyi)salicylate and xinafoate, of which the 4-phenyicinnamate, 5-
-(2.4-difluorophenyl)salicylate and especially xinafoate are particularly important.
Particularly preferred are the salts of 2 in the case of formoterol selected from the
_ hydrochloride, sulphate and fumarate, of which the hydrochloride and fumarate are
L ‘ particularly preferred. Of exceptional importance is .
formoterol fumarate. Most preferably, the salts of 2 in the case ef the compound
2aa’ are selected from among the hydrochloride and maleate, of which the
maleate is particularly preferred.

Betamimetics which are not in the form of :

salts-- is indicated by a reference to compounds 2 . For example, the preferred
betamimetics 2 which are not in salt form include the

free base of formoterol, saimeterol or the compounds of formula 2a' whereas the
particularly preferred compounds 2 are salmeterol

xanefoate, formoterol fumarate or an acid addition salt 2a of a eompound of
formula 2a'.

“




The abovenenti oned - pharmaceutical conposi®ions can contain, in addition to
"therapeutically effective quantities of 1 and 2, a phar uéoibc%é
acceptable carrier. Disclosed are al so pharmaceuti cal %8 PEs whi ch
do not contain any pharnaceutically acceptable carrier in addition to
therapeutically effective quantities of | and 2. The use of therapeutically

effective quantities of the salts 1 for preparing a pharmaceuti cal
conposi t i Jﬁe@m@mtlﬁgzln@ﬂvg?mtbiwso betaminetics 2 for treating _

I nf | ammat e ases , of the respiratory tract are further
~.di scl osedofr%r %?‘gg% W‘hﬁ&‘& Fé’ PFtA-grraRsEts (Bzaeanists. Alltheseteamisng . a -
phar naceutﬁréﬁb@mqaﬁmdas)mtdrdnar@eehm ng asthma or COPD. The conpounds | and
2 may be adm nistered sinultaneously or successively, while it is
preferable to adm ni ster conpounds 1 and 2 sinultaneously. Disclosed herein
I's the use of therapeutically effect amobunts of salts 1 and | ong-acting
betam netics 2 for treating inflamatory or obstructive respiratory
conpl ai nt Thepbovémahtanky phashdveatical cODPOsitidhecat egradih) mraﬁdiuan\mi ch the

ggﬁﬂla:/ﬁaf :Jonsg%'ﬁﬁ/é?@y &%%g‘r?%@ért |:ﬂ§ #F$gﬁa 27 égﬁg%ﬁﬁﬁegﬁ%aélg aLf]g %&E Cr%ﬂ?r possi bly
be -pr esenDisdpsed @re slsmpbarmzrauticd sovwosiions whighdioatos sontBismsydihagmaceutioeally

choi ce of gthptaNapaviRem éddﬂ%tazhérasem%ﬁéﬁ% aéantvaéﬁfpanahe basi s of
the different nol ecul ar weights of the various salt fornsT Thérefore, the

weight ratios specified bel ow were based on the cation t and the free

bases 2' ¢hetly sal mete ol , fornoterol and the conpound 2aa'
(= compound 0 oﬂ@r%m [%y\ﬁﬁg?té’ﬁﬂtﬁﬂ 8% R2 denote hydrogen and R3 and R4

denot e etéiythe srdiischforwi'ﬁdﬂr@f@bhﬁﬁnaééhﬁb%l %hggﬁﬁo@%ﬁﬁtaﬂ Hg I&ﬁ?‘ “t i cal

nbi t t t |
o oS 2 8P e B aary r PhSirictive Sisenses 68 ths rememﬁ{ﬁ
from 1:5 trast agoiutthepuistleseab| Brefierably, aiisdiéscl is Y HdIERkATGRIVuS D ﬁng;
100: 1. ngha%eaahﬁan Mg RMlon T iRy Rt S, S6PRE ©f the '”"e”“"” thereto,

preferre

The compounds 1 and 2 may be administered simultaneously or successively, while it is
preferable to administer compounds. 1 und 2 simultaneously.

Disclosed herein is the use of therapeutically effect amounts of salts 1 and long-acting

betamimetics 2 for treating inflammatory or obstructive respiratory complaints, particularly
asthma or COPD.

The proportions in which the active substances 1 and 2 may be used in the active,
substance combinations disclosed are variable. Active
substances 1 and 2 may possnbly be present in the form of their sclvates or
hydrates. Depending on the choice of the compounds 1 and 2, the weight ratios
vary on the basis of :
the different molecular weights of the various salt forms. Therefore, the weight

. ratios specified below were based on the cation 1' and the free bases 2' of the
betamimetics salmeterol, formoterol and the compound 2aa’ (= compound of

formula 2a wherein R' and R2 denote hydrogen and R® and R* denote ethyl) which
~are preferred




conbi nations of 1 and 2 may contain the tadtion 1' and fornoterol 2' in the
“following weight ratios: 1:5, 1:4, 1:3, 1:2, 1:1, 2:1, 3 4.1, .51, 6:1,
7:1, 81, 9:1, 10:1, 11:1, 12:1, 13:1, 14:1, 15:1, 16:1, 12}5’:"?}’“1@%?, 9: 1,

20:1, 21:1, 22:1, 23:1, 24:1, 25:1, 26:1, 27:1, 28:1, 29:1, 30:1, 31:1
32:1, 33:1, 34:1, 35:1, 36:1, 37:1, 38:1, 39:1, 40:1, 41:1, 42:1, 43:1,
44:1, 45:1, 46:1, 47:1, 48:1, 49:1, 50:1, 51:1, 52:1, 53:1, 54:1, 55:1,
56: 1, -57: 1Thépharmabeutical &iintinatichislas d2cidsed r§§yéont§if]i:11an§ 1, 66:1, 67:1,
68: 1, 69:%nt@gb%3e7§fl Géé;i, 73:1, 74:1, 75:1, 76:1 =1, 78:1, 79:1,
80: 1, 81: 17 g5 *qse ghloymogerol foexampleg inratios by weightirangingl fromot: 10 to 91

1,
92:1, 93: BOMH,: prefayably, friih:115 192001, PRsfdratdP1 B to 1 - ERARMh! cal
conposi ti gns t§apba ni ng the comnbi nat Pons (%%QI' and Z'drrrelgfl%g%?aﬁay b

admi ni stered so that the pharnmacologically active cation 1' and fornoterol

2' ‘are present together in doses of 5 to 5000g, preferably from10 to

20009,y Ferexapig thind peRthietind thd ithe ShETveltion'theleil pebtertat oo o

pr ef er abl . prefera P IR B RSFeTEshinpl e,

conbi nati)gﬁg{bf)%ﬁgﬁgpffggdﬁgy '&tawﬁﬂtcﬁ%/‘iﬂﬁfaf@ation 1' and formoterol 2

such t hat farivetert ! indibedgowing vwéiBE! R8s L5 %;4?*%%% :2,1{13’ 2315?'24.gb 439'0%% Ns5pg,
) pg,’ )

S0NG. Sgggff’?ocﬁbz‘éf 982107 M, P ViR s o, 485071 b 1o 1580, 190p0.
145pg, 158pd, 2265623 |

195p9. 20999, 3805 1:1'%1%13-925:1?5@19”21:7!8%;1,D@éﬂ%@:‘l%@ﬂﬁgaﬁqggg,@gﬁ;’%ﬁgpg,
sosoy. sopuy. SR OB S, ol ASbde  Alorododl.
\?J,ngg, gm§36335%8;1'%§%3:% ) ,5@285@;1,252'51)@58:1,%0960:326;)9},' @gﬂpg,

) ’ X 31, < : g, . . - 1 : 1
soiha. Sopme vadbre o et o torg e 1 AR e, TS,
aaspg, 450l SSspt BB a8 801056, B 1 a0bib 48580, 0spg,
495pg, 500K, 9505p9;1, S40N@S: £ 1Y, 9£3008:1, 885Pq 004l 12 Cctober 2006 530pg,
535pg, 540pg, 545pg, 550pg, 555pg, 560pg, 565pg, 570pg, 575pg, 580pg,

585pg, 5 595pg,.. 600 or simlar. It is clear to anyone skilled in the
PY gﬂpegpharmagguttcal coengpositions containing the g

combinations of 1 and 2 are normally administered so that the pharmacologically
active cation 1' and formoterol 2' are present together in doses of 5 to 5000ug,

preferably from 10 to 2000ug, more preferably from 15 to 1000ug, better still from
20 to 800ug, preferably, from 30 to 300 Hg, preferably

from 40 to 500pg.

For example,' combinations of 1 and 2 contain a quantity

- of cation 1' and formoterol 2' such that the total dosage per single dose is about
T01g, 15ug, 20ug, 25pg, 30ug, 35ug, 40ug, 45ug, 504g, 55g, 60U, 65ug, 70ug,
- 75ug, 80ug, 859, 90ug, 95ug, 100pg, 105ug, 110ug, 115ug, 120pg, 125ug,
130pg, 135ug, 140ug, 145ug, 1 50ug, 155ug, 160ug, 165ug, 170ug, 175ug,
180ug, 185ug, 190ug, 195ug, 200ug, 205ug, 210ug, 215ug, 220ug, 22519,
230pg, 235ug, 240ug, 245ug, 250ug, 2559, 260ug, 265ug, 270ug, 275ug,
280ug, 285ug, 290pug, 295.g, 300pg, 305ug, 310pg, 315ug, 320ug, 325ug,

- 330ug, 335ug, 340ug, 345pg, 350ug, 355ug, 360ug, 365ug, 370ug, 375ug,
380pg, 385ug, 390ug, 395ug, 400pg, 405pg, 410ug, 415ug, 420ug, 4251g,
430ug, 435ug, 440ug, 445ug, 450ug, 455ug, 460pg, 465ug, 470ug, 475ug,
480pg, 485g, 490pg, 4951, S500pg, 505pg, 510pg, 515ug, 520ug, 525ug,




- art that the suggested dosages per singl¢fdose specified above are not- to
“be regarded as being limted to the nunerical val ues ac ?Jlﬁﬁgg)ted
Fluctuations of about 2.5 gg, particularly in the deci bare al so
included, as will be apparent to the skilled man. In these dosage ranges,
the active substances 1' and 2' may be present in the weight ratios given
above. For exanple, w thout restricting the scope of the invention thereto,

th nb t
for ot o of o BacRia, baBd, Sadihy SOl ok Rs i bl Shie S Dicdbroang  of
2', 8.3pg MG, 9894 @95905 g, GQOBQ@reimﬂar linsic@sth:gangforﬂa sklwecﬁmh@f 1"

i | 11t spsedstackogb ol il ol oS 0 23

2', 16.5 6 5 f
1 and ngeégrcfe B? gslﬁﬁﬁ cg;o %e Wric‘@ Yﬁlgle@facmallylaia@pgFtucttnatloaaabf gg (E)Spg
of 2' ahlegt af2.5' ugarp@rﬂzulamgmdhe decindd- rﬁﬁ@e re]als@mi%lﬁi %Iiﬁe’ 33. Opg

f 1 d o]
14, 7pga2f B%P%"%“‘%ﬁe Sk B Ol hesd e rgrs@em@e aptme%mamzas o
2, 49, 5p&8?ay1 ear%semtypgwa)we@ht ratsgiverobbdve.and 4. 9pg of 2', 49.5pg of

1' and 9.8pg of 2', 49.5pg of 1' and 14.7pg of 2' 49.5pg of 1 and 19. 6pg
82. 6pg of 1' and 2.5pg of 2', 82.6pg

f 2 d.24.4 f 2

gf 1! and‘%&?%%a Pist "E'?hn Lﬁieﬁﬁgf?@)fhf scepe of teinvention the@eiGpheof 1' and

14. 7pg of CQMbIIBﬂorﬁqOQf‘béndQ rﬁﬁficoritgln@% fiZor 82.6pg of 1' and 24.4pg of
2', 165.1 f 1 d 4.9 , 165.1
pg of 1’ gglg)'g—s d@“ﬁé@%&fﬂ%&% %eaﬁﬁ%lflgoie Qeg% Sug of ‘%@mdﬁ Bggof 1’
a][ld219 28%4?828“1"9 %;65311@0%959012; d?tﬂ@ég@pm@g g of2B 68 4pgG ?d?f‘!'épdand 2. 5pg
° 8 dP'2',°8 3AH Of §19 f B2 n@%@g B9 &f
ioesaﬁggzm aﬁpd_é? ?g%ygsrﬁg_@ﬂdﬂ Qégéf 2:[352@@?1219 anmgsgg;gf ?s{% o o
4.9pg of & 1' ahti2l Bpgg ef 21'1 oP18RY Tézsg 312113‘33% g,ff pr g

2", 412. 1 = 38" 4430 ogz'pg
present . 8:‘?2?0[?% @e?ﬁ‘& gﬂﬂ)@?&ﬂéé%ﬂﬂhéﬂﬁ 9p90ﬁ&&$@m@06§§andja&ug Lsed
as the sa#ft2'13%Apg dfd' mthIhI Aiglengt 8s. Ufpgrdfqt-%rngl@g bghe 33505%!2891 &he

b ' S%ﬁﬁ”@tbﬁ?-‘é?%ﬁé 17102 % MR 5y Btz 8 ke
to the fHdfHaef @Ja‘iﬂ 6ug@§ 1bénd 1dmugofairad5sigerfed apar Bélgbe2dose: | Opg
of 1 and48.§RJof 1' and 24.4ug of 2', 82. 6g of 1' and 2.5ug of 2', 82.6ug of 1" and 4.9ug
of 2', 82.6ug of 1" and 9. 8g of 2', 82.6ug of 1" and 14.7ug of 2', 82. 6ug of 1' and
19.6g of 2', 82.61g of 1' and 24. 4ug of 2', 165.1ug of 1' and 2.5ug of 2", 165.1pg
of 1' and 4.9ug of 2, 165.1ug of 1' and 9.8ug of 2', 165.1ug of 1* and 14.7pg of 2'
165.1pg of 1* and 19.6ug of 2', 165.1ug of 1' and 24.4ug of 2, 206.4g of 1' and
- 2.5ug of 2", 206.4ug of 1' and 4.9ug of 2', 206.4ug of 1' and 9.8ug of 2', 206.4ug
of 1_ and 14.7ug of 2", 206.4pg of 1’ and 19.6ug of 2', 206.4ug of 1" and 24.4jg of
2, 412.8ug of 1' and 2.5ug of 2', 412.8ug of 1' and 4.9ug of 2', 412.8ug of 1" and
9.8ug of 2', 412.8g of 1* and 14.7ug of 2!, 412.8ug of 1' and 19.6g of 2,
412.8ug of 1' and 24.4ug of 2' are present.

if the active substance combination in which the bromide is used as the salt 1 and
- in which 2 denotes formoterol fumarate is used as the preferred comblnatlon of 1

and 2, the quantities of active substance T'and 2’

administered per single dose mentioned by way of example comrespond to the

following quantities of 1 and 2 administered per single dose: 10ug of 1 and 2.9ug




12 12 Cctober 2006 of 2, 10pg of 1 and 5iZpg of 2, 10pg of | and 11.5pg of

"2, 10pg of 1 and 17.2pg of 2, 10pg of | and 22.9pg of 2 0 0, and

28.5pg of 2, 20pg of | and 2.9pg of 2, 20pg of 1 and 5.¥6éc§$eﬁéM%Opg of |
and 11.5pg of 2, 20pg of 1 and 172pg of 2; 20pg of 1 and 22.9pg of 2, 20pg
of 1 and 28.5pg of 2, 40pg of 1 and 2.9pg of 2, 5 40pg of 1 and 5.7pg of 2,
40pg of 1 and 11.5pg of 2, 40pg of 1 and 17.2pg of 2, 40pg of 1 and 22.9pg

of 2, 40pgob2, 0udf LENEEY7 e o2, R0 ahddi% ' g2 160(5) T%T | and
{12 5L g I iy ok i s o s .
g/ggzof 1f &0t gndrd. Zug ©02p20 oﬂiandfﬂlsﬁgigfogfzo&g ﬂéﬁagﬁgf’@dz
. 0 0] , n . y
200p5 ° gf 12@@%? gga@zg?m%o@g%ﬁé @f?fﬁnaﬁé-%w‘é’. §t0ug of Jnapg 28udiofd
11. 5pg”of ;éﬁ‘ obg 6 fuante, 40n@pidl -ahd 2.1.52002, of0 (ﬁrﬂaﬁg.‘[?%g)éfﬁ?, 200pg
of 1 and 2Byfgoef Dand 222306k 2140kg F¥Parkd I8%, Y of Op_1of d’L n 5f pg of
L o s s el e it
500pg of HOHg® m;@,of@@pggwlla@%.ké ) Cf?oé ?g 2 Joﬁnd
17. 2pg of f 2. &t 1 8agd 28 BES2 ¢ h
L7 oot ) et o v e
-di hydrat e2ahd’Hhel 1and 22.9eg bf 2m GG of Liaad 2851 oF 2 R0 ppgpa@agdjggn of 1

L.

e g N 2 SO €O 14l 20 A i
quantities 8 &n@O9MG @fiTANG 23819 92, 200k of tiamd:28.5pg 0bL, 250ugloBpg of
Tope Pt g i 25048 of J‘Wﬁf’;@aﬁ;’é’§§a§§8?5ﬁ“%8§§u§¥°féx 2RRT o”
20pg.of 1 o) -3@‘91%8 2 T@PBE,Q ‘3%%5‘0{3 G062 2 Quapf § arel?fy5p8 of 2a66008pE of
2, 38pg ot and 2RuPaER ?ﬂoumof Pand 5Tuglorn GORPRCLIT add 143 & 2 SR ofhd of
g 3888 gl_ffarid 22? 4pggo§‘0bfgdt%gpg%n(g%2'g”g%&?%§ 9&125:‘“43@ -”ngft":‘gnd 32890‘9
2, 60pg of | aqd 6pg of 2, 60pg of 1 and 12pg of 2, 60pg of | and 18pg of
R Y o
1 preferred combination of { and 2
20  the quantities of active substance Yand2 _ o
administered per single dose mentioned by way of example comrespond to the
following quantities of 1 and 2 administered per single dose: 10ug of 1 and 3ug of
2, 10pg of 1 and 6ug of 2, 10ug of 1 and 12ug of 2, 10pg of 1 and 18;1-9 of 2, 10ug
of 1 and 24pg of 2, 10pg of 1 and 30ug of 2, 20ug of 1 and 3ug of 2, 20ug ;f 1 and
25 6ug of 2, 20ug of 1 and 12ug of 2, 20ug of 4 and 18ug of 2, 20pug of 1 and 24;g of
_ -2, ,20ug.of 1 and 30ug of 2, 40ug of 1 and 3ug of 2, 40ug of 1 and GLE; of 2, 40ug
of 1 and 12ug of 2, 40ug of 1 and 18pg of 2, 40pg of 1 and 24pg of 2, 40u_g of 1
and 30ug of 2, 60ug of 1 and 3ug of 2, 60pg of 1 and 6ug of 2, 60|Jg_ of 1 and 1_éug
of 2, 60pg of 1 and 189 of 2, 60pg of 1 and 24ug of 2, 60ug of 1 and 36;19 of 2,
30  100ug of 1 and 3ug of 2, 100pg of 1 and 6ug of 2, 100ug of 1 an:i 12ug of 2, B
100ug of 1 and 18ug of 2, 100ug of 1 and 24pg of 2, 100ug of 1 and 30ug ;f 2
'200ug of 1 and 3ug of 2, 200pg of 1 and 6ug of 2, 200ug of 1 and i2pg of 2, -
200pg of 1 and 18ug of 2, 200ug of 1 and 24pg of 2, 200ug of 4 and 30ug ;f 2,
250pg of 1 and 3ug of 2, 250ug of 1 and 6ug of 2, 250ug of 1 and 12ug of 2,
,' .35 250pg of 1 and 18ug of 2, 250ug of 1 and 24ug of 2, 250ug of 1 and 30ug ;f 2,




100"pg of 1 and 18pg of 2, 100pg of 1 ahd'1§4pg of 2, 100pg of- 1 and 30pg 01; |

2, 200pg of 1 and 3pg of 2, 200pg of 1 and 6pg of 2, Zogfg og éﬂﬁgd 12pg
of 2, 200pg of 1 and 18pg of 2, 200pg of | and 24pg of 2 56 8' 1 and
30pg of 2 250pg of 1 and 3pg of 2, 250pg of 1 and 6pg of 2, 250pg of 1 and
12pg of 2 35 250pg.of 1 and 18pg of 2, 250pg of 1 and 24pg of 2, 250pg of 1

d 30 ) t ob 06 500 f 1 d 3 f 2, 500 f 1 d
apg of 3, *adfua P4 ¥nd BiPOER £lhinof Bebdiu ot ALY atd 25u009@) Of 1
and 24pg oPU9LJ 8OAERLT8g of2] SMpg 6f 1 and S @?ﬁ;t’ im?gglb?sltg&fgoﬁgﬁ“a?nat i ons

, exanpl e,

may contain 1' and 2' , in the case of sal nefler at i 0s
by weight in the range from about 1:30 to 400:1, preferably 1:25 to 200: 1,

n §

preferably fe agjive subslange combipatignse freryadoingaih nosadl: 15 to 50: 1. For exanpl e,
Wi t hout ' r é&t, iim tie bgséd BEsA f LAvent i.on thereto, . preferred
- conbi nati gpg, ff 31% nagﬁ,s rrg?%gg fg':; %E?Hﬂg}éciﬁ {ragﬁ’sf)y ‘ﬁﬁ@ﬂéﬁfﬁ?&r@neﬁ oM the

fol | owi ng Fatl d& 63 'ahP:ef?c'.an', 1:261t0 200: 1. 3referably 12010 1000 more: 9, 1:8,
1:7, 1:6, pteferablyafrom Ri5t03%0:1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9: 1,
10:1, 11:1, 12:1, 13:1, 14:1, 15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 21:1,
22:1, 23: w%ﬁé%Z%Z& 1, 27:1, 28:1, 29:1, 30:1, 31:1, 32:1, 33:1,
34:1, 35: 1 f restectingtheostdpeontha it et ey the
conbi nat | cumsbiedtiohs P9 a%deffh' ﬁgﬁ/ admi.ni ;ernd s%h? g%h?'he ca'f‘léon 1' and
sal rretero% !%_'%ar prlﬁzlent“ o_ge# _ s @endeandss 5 1o 5000pg, preferably
from 10 1)38 : 6@;37' edolipvéng ratios by meights 1t 15, HODYpU13.er-4n, more 1pf@f erably
from 20 t49, 8@rg?, wed11m, dferal yof 9 Z50.-p0.. prefecably, from40 to
700pg perﬁsi,ngbg qgsie.14Ffr1§§a{@I g’ q'?é '|’néei?1 %'3355'1" Glpﬁg- é-a'cﬁlsa{qc’)ﬂ,an
amount of 1'* and’ S&1 reteh ol b 1&hchndB: 1. H: 1,610, 2b4a82: 1pes: Kizgte dose

i s about 25_[5@%6,112@36,,2251)@9:8,@[91,3‘&}1?32@@@,;14;199,31§g9, 55pg, 60pg, 65pg,
70pg, 75pg, 80pg, 85p9, 90Ng, 95pg, [OOp9, 105pg,’ 1TIOpg, 115pg, 120pg,

12RR. L3 ool i B sk by conoig te s 3oand’ 320PY
225pg, 2&9pthinations of 1 and 2 are usually administered so that the cation 1' and
salmeterol 2' are present together in dosages of 5 to 5000ug, prefe;bly from 10
to 2000ug, more preferably from 15 to 1000ug, even more preferably from 20 to
800yg, and preferably from 30 to 750 Hg, preferably from
40 to 700pg per single dose.

For example, combinations of 1and2 contain an

amount of 1' and salmeterol 2' such that the total dosage per single dose is about
151g, 2049, 26y1g, 30y1g, 359, 40419, 45, 50ug, 559, 60yg, ©5ug, 70ug, 75ug,
80ug, 85ug, 90ug, 95ug, 100ug, 1 05ug, 110ug, 115ug, 120ug, 125ug, 130ug,
135ug, 140ug, 145ug, 150;1_9, 1559, 160ug, 165ug, 170ug, 175pug, 180ug,
185ug, 190ug, 1 9519, 200pg, 2059, 21 Oug, 215pg, 220pg, 225ug, 230ug,

- 23509, 240yg, 245, 250ug, 255ug, 260ug, 265ug, 270ug, 2759, 280ug,
285ug, 290ug, 29'5;19, 300ug, 305ug, 310ug, 315ug, 320ug, 325ug, 330ug,
335ug, 340pg, 345, 350ug, 355ug, 360ug, 36500, 370ug, 375ug, 380ug,

.385pg, 390pg, 395ug, 400ug, 4051g, 410ug, 41 5pg, 420ug, 425ug, 430ug,
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412.8pg of 1' and 75ug of 2', 412.8ug of 1" and 100pg of 2', 412.8ug of 1' and
30 200ug of 2' are present, for example. '

| If a combination of active substances wherein the bromide is used as the salt 1
and 2 denotes salmeterol xinafoate is used as the preferred combination of 1 and
2, the amounts of active substances 1’ and 2

- 35 administered per singie dose as specified hereinbefore correspond to the following
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The quantities of active substance in the pharmacéutical combinations
which can be administered per single dose can be calculated
analogously if instead of the salmeterol xinafoate the compounds 2 saimeterol-4- ‘
phenylcinnamic acid salt (4-phenylcinnamate) and salmeterol-5-(2,4-
difluorophenyl)salicylic acid salt (5-(2,4-diflucrophenyl)salicylate) which are also

- preferably used according to the invention are used.

The combinations of active substances may contain 1’
and 2aa' in weight ratios which are in the range from about 1:30 to 400:1,

preferably 1:25 to 200:1, preferably 1:20 to 1 00:1, more preferably from 1:15 to
50:1. '

- For example, and without restricting the scope of the invention thereto, preferred
combinations of 1 and 2 may contain the cation 1’ and
the compound 2aa’ in the following ratios by weigh't: 1:15, 1:14, 1:13, 1:12, 1:11,
1:10, 1:9, 1:8, 1:7, 1:6, 1:5, 1:4, 1:3, 1:2, 1:1, 2:1, 3:1, 4:1, 511, 6:1, 7:1, 8:1, 9:1,
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i nstead of the sal neterol xinafoate the conpounds 2 sal F9
phenyl ci nnam ¢ acid salt (4-phenylcinnamate) and sal neterol -5-(2,4

di fl uorophenyl)salicylic acid salt (5-(2,4-difluorophenyl)salicylate) which
are also preferably used according to the invention are used. The
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and without restricting the scope of the invention thereto, preferred
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the follow n ratlos b%/
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- phar rraceumnmaﬂ)refmanﬂpﬁ‘ommtb mpbabr@fékﬁblyh?mﬁ] g@nbinations of | and 2 are

- usually a%ggag%'%ge %B efh [;7 ngl € dose contains the cation 1' and
the conpound d Pf H¥ from5 to 5000pg, preferably from
10. to102000pg, nore pref erably from 15 to 1000pg, even nore preferably from

20 to BOOFgreﬁﬂﬁfl@rMWnat%th?ng%zz(?ﬁ{gﬁ nﬁreferabl y from40 to 700pg.sucﬁ0

For exanp I nations of con an anount of 1' and 2aa'
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195p35 zomﬂyg, 2@5pg, 180090155 K160,:32 0850, 27008, 173080 80yt A8s5pg,
190ug, 195ug, 200ug, 205ug, 210ug, 215ug, 220pg, 225ug, 230g, 235ug,
240ug, 245ug, 250ug, 2550g, 260pg, 265ug, 270ug, 275ug, 280ug, 2854g,
290ug, 2959, 300ug, 305ug, 310ug, 315ug, 320ug, 325ug, 330ug, 335ug,
340ug, 345g, 350ug, 355, 360pg, 365ug, 370pg, 375pg, 380g, 385ug,

20  390ug, 39519, 400ug, 405ug, 410ug, 415ug, 420ug, 42509, 430ug, 435ug,
440ug, 44519, 450ug, 455ug, 460y, 465g, 470ug, 475ug, 480ug, 485ug,
490ug, 495119, 500ug, 505ug, 510ug, 515ug, 520ug, 5254, 530pg, 535ug,
540ug, 545ug, 550ug, 55519, 560ug, 565ug, 570ug, 57519, 580ug, 585ug,
590ug, 595ug, 600ug, 605ug, 610ug, 615ug, 620pug, 625ug, 630pg, 635ug,

25  640ug, 645ug, 650ug, 6551g, 660ug, 665ug, 670ug, 675119, 680ug, 685ug,
690pg, 695)g, 700ug or similar. It is clear to anyone skilled in the art that the
suggested dosages per single dose specified above are not to be regarded as

- being limited to the numerical values actually stated. Fluctuations of about + 2.5
g, particularly in the decimal range, are also included, as will be apparent to the
30 skilled man. In these dosage ranges, the active substances 1' and 2aa’ may be

present in the welght ratios given above.

For example and without restricting the scope of the invention thereto, the
combinatlons of 1 and 2 may contain an amount of

35  cation 1’ and 2aa' such that each single dose contains, for example, 8.3ug of 1*
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20
If the active substance combination wherein the salt 1 is the bromide and the salt
2aa is the maleate of the compound 2aa’ is used as the preferred combination of 1
and 2, the quantities of active substanqes 1’ and 2aa’
administered per single dose as specified above by way of example correspond to
25 the fbllowing amounts of 1 and 2aa_ administered per single dose:
10ug of 1 and 16.2ug of 2aa, 10ug of 1 and 32.4g of 2aa, 10ug of 1 and 64.8ug
of 2aa, ‘10pg of 1 and 97.2ug of 2aa, 10ug of 1 and 129.6ug of 2aa, 10ug of 1 and
259.2ug of 2aa, 20ug of 1 and 16.2ug of 2aa, 20ug of 1 and 32.4pg of 2aa, 20ug
of 1 and 64.8ug of 2aa, 20ug of 1.and 97.2ug of 2aa, 20ug of 1 and 129.6pg of
30  2aa, 20ug of 1 and 259.2g of 2aa, 40ug of 1 and 16.2ug of 2aa,
40ug of 1 and 32.'4pg of 2aa, 40ug of 1 and 64.8ug of 2aa, 40ug of 1 and 97.2ug
~ of 2aa, 40ug of 1 and 129.6pg of 2aa, 40ug of 1 and 259.2.g of 2aa, 60ug of 1
and 16.2ug of 2aa, 60ug of 1 and 32.4ug of 2aa, 60ug of 1 and 64.8ug of 2aa,
60ng of 1 and 97.2ug of 2aa, 60pug of 1 and 129.6g of 2aa, 60ug of 1 and
35  259.2ug of 2aa, 100ug of 1 and 16.2pg of 2aa, 100pg of 1 and 32.4pug of 2aa,
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substances with physiologically acceptable excipients.
- The term carrier may optionally be used instead of the term
excipient. The term propellant-free inhalable solutions may also include concentrates or
~ sterile inhalable solutions ready for use. The preparations may contain the combination
of active substances 1 and 2 either together in one formulation or in two separate

formulations. These formulations are described in more detail in the next part of the
specification.

A) Inhalable powder containing the combinations of active substances 1 and
2 according to the invention:

The inhalable powders may contain 1 and 2 either on

their own or in admixture with suitable physiologically acceptable excipients.

~ I the active substances 1 and 2 are present in admixture with physiologically

acceptable excipients, the following physiologically acceptable excipients may be
-used to prepare these inhalable powders :

monosaccharides (e.g. glucose or arablnose), disaccharides (e.g. lactose,
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di saccharsi é nee. jgan acpisferablpwith ém:@\(ﬁﬁege padile sizedfd).Hé@ 1Opm, nure)

ol i go- arpdeﬂemwmmrm éﬁﬁn (|§ a@ideﬁ%?ﬁ@@%clupi%ﬂt thgﬁhob%ce(s%e for SOrbi tol,

manni t-ol |J t%g . sodi um chlori de clumcar onat e) or
r cing lnha!able powders by .grinding and

micronising and by finally mixing the ingredients together are known from the prior
art. The inhalable powders may be prepared and

administered either in the form of a single powder mixture which contains both 1
and 2 or in the form of separate inhalable powders which contain only 1 or 2.

The inhalable powders may be administered USing
- inhalers known from the prior art. Inhalable powders

which contain one or more physiologically acceptable excipients in addition to 1
and 2 may be administered, for example, by means of inhalers which deliver a
single dose from a supply using a measuring chamber as described in
Us 457_'0630A, or by other means as described in DE 36 25 685 A. The inhalable
_Powders which contain 1 and 2 Optionally in conjunctionr
with a physiologically acceptable excipient may be administered, for example,
using the inhaler known by the name Turbuhaler® or using inhalers as disclosed
for example in EP 237507 A. Preferably, the inhalable powders according to the
_ invention which contain physiologically acceptable excipient in addition to 1 and 2
are packed into capsules (to produce so-called inhalettes) which are used in
inhalers as described, for example, in WO 94/28958.




m xtures of these excipients with one an@0her. Preferably, nono- or .

~disaccharides are used, while the use of |actose or glu%o e | s preferred,
particularly, but not exclusively, in the formof their %é@?@? 06

Di scl osed are the inhal able powders wherein the excipients have a maxi num

average particle size of up to 250m preferably between 10 and 150pm nost

preferably between 15 and 80pm It may sonetinmes seem appropriate to add

finer exci pipartichladg prefesrediif ' ' . 9pm,t 0 the
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the group of pPoSSTbI &J@Pﬁlle AP &5 phwrin Flgus? Abefore. Finally, in order to

prepare the inhal abl e powders, mcronised active substance 1 and 2,

pr ef er abl yTHisti I .size of 0.5 to 10m re preferably

from1l to GmS 'mﬁgﬁﬂﬁﬁ tso _%'ﬁ’zf‘;&@'il‘%'lr@rﬁ"vﬁﬁ??{ﬁar@amﬁae%gaggompsﬂﬁﬂ@dmn ng

the i gggl aﬁ%%ﬁﬁrﬁvegsed\byfdwm' gmcaoaminihggwamiﬂagwgiggla dé?ckra ng t he
i ngr edbentwhichdieé edifi Qri Qr. ... The inhal abl e, powders
may be pr %&@ ﬁpd radé{rli Irﬁ%}%?rﬁ es.déelt ielf' IIBIEI F@ﬂgeﬁg}lﬁp}%ﬁrgeg%ﬁ%r%&&g

m xture whi B Efﬂs Bt Rhglatigh ghambier Breanmectest o the deefisd an evhiicihthiend| e
owder s wh$ @rpusbrivatton 8 pryvided with twoldiarb&hsd Herﬁfd

gdm’ ni st ersgﬁnasg' Rd é’ﬁ?ﬂ% e ql ?Yrooégﬁrﬁe r?@lrse]agt. r}l%glr@;%?lgﬁsg%_%rs.

whi ch ‘contai n~one or. nore p_ﬁé%i g?%?’&é’i ?W%f%@%%%ﬂeﬁ@@%ﬁddi tion
to 1 and@dfhgovrr Hhwian spiadied] 0 toenablelittode Mppseapena shuhalsaws) whi ch

del i vHD aairbblgl €3 PRk - a measuring chamber as descri bed
in US 4570630A, or by ot i e IS, Do n DE 96 25 685 A The

i nhal abl e powders which contain 1 and 2 optionally in conjunction with a
physi ol ogilfidaé inhafabiepowddre arepapkehintoeapshiesadmi ni stered, for exanpl e,
usi ng thegj I wn t he nanme Turbuhal er(r) or using inhalers as

di scl os ed('hﬁ%,rg@){% &rﬁﬁg@] 'é%ezgé?crﬂaeq:@laq@a e guantifies parkesdnte ganider s
accor di ngcapsutershouichive httd B0mgipiet bagsud. T Hbgaigs) ' ifG bl

exci pi-ent séd&rﬁglgi {He S\%ﬁ.’]qqa'mg 2o 2L packegéé? %‘?ggg*aﬁsiuiF‘@&@ﬁ%@ggﬁ%or
so-cglJ ed i nhal tteg#_) ich ~af'e 6&5 in inhalers as described, for

ex an3| e, Megntened heginefopefor each single dose.

B) Propellant gas-driven inhalation aerosols containing the combinations of
active substances { and 2:
Inhalation aerosols containing propellant gas according to the invention may
contain substances 1 and 2 dissolved in the propellant gas or in dispersed form. 1
20  and 2 may be present in separate formulations or in a single preparation, in whict:
1 and 2 are either both dissolved, both dispersed or oniy one component is
dissolved and the other is dispersed. The propellant gases which may be used to
prepare the inhalation aerosols according to the invention are known from the prior
art. Suitable propellant gases are selected from among hydrocarbons such as
25 n-propane, n-butane or isobutane and halohydrocarbons such as fluorinated
derivatives of methane, ethane, propane, butane, cyclopropane or cyclobutane.
The propellant gases mentioned above may be used on their own or in mixtures
thereof. Particutarly preferred propeliant gases are halogenated alkane
~ derivatives selected from TG11, TG12, TG134a (1,1,1,2-tetrafluoroethane) and
30 TG227 (1 +1,1,2,3,3,3-heptafiuoropropane) and mixtures thereof, of which the
propellant gases TG134a, TG227 and mixtures thereof are preferred.




. 12 Cctober 2006 A particularly preferred2?nhaler for using the

phar maceuti cal conbi nation according to the invention in,inhale @FS S
shown in Figure 1. This inhaler (Handyhaler) for inhalingzﬁﬁﬂgﬁ? 0
pharmaceutical conpositions from capsules is characterised by a housing 1
containing two windows 2, a deck 3 in 5 which there are air inlet ports and
“which is gmgv} 5 secured via a screen housing 4, an

éh "&h a .screen

i nhal ation ¢ angera\q% %WE@?I@QP’}%@rPﬁ%'SdB@KE‘@Oon which there is a push
but t 9 hi ' ' . | t
utton 9 mobvaidesthed hrddiehts RAEAYREh-BbRRN %&[&{&X@,t gaﬁ%ﬁ@%er 0 a

spring 8, a uthpi. ece 12 whjch 1S connéc ng 1, the
deck- 3- ar?g]%gx@a'/mg% I‘ri}g”?ﬂrgs gnd pHhadiestess: Alidhase ingredieotstarefkriqwreih thpen or
shut, :as wEll as 10 airholes 13 for adjusting the flow resistance. If the

i nhal abl e powders are packed into capsules (inhalers) for the preferred use
descri bed _above, the quantities packed into each capsule should be 1 to
30ny per Jziﬁgnwaﬂmes@apgmwmpemam,may't her together or

tel ' o L ' tioned herei npef f
each i ﬁgFZ"“S"“ié‘.g"%?W‘pf lof petif SubsiBhod 1 ditudPd. ASSLBEENG Bife i ng
t he conbi Wé(?ﬂﬁﬂ@ oen a"&c"?P%ﬁ@Bl@s 0 § venh, 0.01 th 3lvett-Pr0.6¢5 ¢s @l et -%,
cont ai ni @ TpodDelt - %) 0. RS2 WACK 6 0F 101 m.l@ﬁi W&ﬂi&é‘%b%cg%ﬁﬁ&)o?

substances.1 and 2 dissolved in the propellant gas or 1n rsperseé‘form 1
20 and 2 may be present in separate fornulations or in a single -

DD e s andie Zaid oot dsasobi ssm, s htiapguper, o
gases whi chi%rng‘g'ﬁ%eaﬂucé%'epd-‘é ?%ra&gf@g,gf% F‘Hafa\gﬁr%ﬁ'ﬁ?‘?o‘ii?‘-‘a%ﬁb%g? goﬁ%ordi ng to
the i nveFtsiablydram dwhta Gum, marepreterablyrftom SuiotBbhe propel | ant gases are
sel ected from anong hydrocarbons such as 25 n-propane, n-butane or

i sobut anq_wolgé‘IE@mﬁHﬁ&iﬂﬁggﬁtﬁoﬁpg&%gﬂg%ér%tféﬁri nated derivatives of nethane,

et hane, propane, butane, cyc ropa 8‘?obutane. The propell ant gases

ment | onedbaleveayby duministstedusiniginhafig I&B\Mnﬁpr{héta‘r'lr lsthﬁ{e%fjeedr dose . o

el ect o0 MRS cAorGeal Bioredare S 7T 5 Lot raf Luoroet hane) and 30 TG227
(1, 1, 1, 2PBaBnaceidtinad coumpositionpam ée forth of propeRant dijicPiero8biswky ch t he
' -hereinbefore described combined with one or more inhalers suitable for
administering these aerosols. In addition, disclosed are inhalers
which are characterised in that they contain the propellant gas-cohtaining aerosols
described above. Disclosed further are cartridges fitted with a suitable valve which can
be used in a suitable inhaler and
which contain one of the above-mentioned propellant gas-containing inhalation
~aerosois . Suitable cartridges and methods of filing these cartridges with the inhalable
aerosols containing propellant gas are known from the prior art.

C) Propellant-free inhalable solutions or sdspensions containing the
combinations of active substances 1 and 2 according to the invention:
Propeliant-free inhalable soiutions and suspensions |
~contain, for example, aqueous or alcoholic, preferably ethanolic solvents,
optionally ethanolic solvents mixed with aqueous solvents. If aqueous/ethanolic
- solvent mixtures are used the relative proportion of ethanol compared with water
is not limited but preferably the maximum is up to 70 percent by volume, more




propel | ant 'g_és:es TGl34a, TG27 and m xtu@@s thereof are preferred.. 21 12

" Oct ober 2006 The propellant-driven inhal ati on aerosols gﬁé %h)so %ont ain
ot her ingredients such as co-solvents, stabilisers, surf | §r,20 o
antioxidants, lubricants and pH adjusters. Al these ingredients are known
in the art. The inhal ation aerosols containing propellant gas nmay contain
up to 5 wt.-%of active substance 1 and/or 2. Aerosols according to the
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The addition of editic acid (EDTA) or one of the known

salts thereof, sodium editate, as stabiliser or complexing agent is unnecessary in
the present formulation. Other embodiments may contain this compound or these
compounds. In a preferred embodiment the content based on sodium editate is
less than 100mg/100ml, preferably less than 50mg/100 mi, more preferably less
than 20mg/100 m. Generally, inhalable solutions in which the content of sodium
editate is from 0 to 10mg/100m! are preferred.

C.o-solyents and/or other excipients may be added to the propellant-free inhalable
solutions. Preferred co-solvents are those which
contain hydroxy! groups or other polar groups, e.g. alcohols - particularly isopropyl
alcohol, glycols - particutarly propyleneglycol, polyethyleneglycol,
polypropylenegly_col, glycolether, glycerol, polyoxyethylene alcohols and
polyoxyethylene fatty acid esters. The terms excipients and additives in this

~ context denote any pharmacologically acceptable substance which is not an active
substance but which can be formulated with the active substance or substances in
the pharmacologically suitable solvent in order to improve the qualitative
properties of the active substance formulation. Preferably, these substances have




sol vent mi xtures'are used the relative pe®portion of ethanol conpared with’
"water is not limted but preferably the maximumis up tQ_70 percent by
volune, nore / . 22 12 COctober 2006 particularly up to éécﬁﬁﬁﬁéﬁxmby

vol ume of ethanol. The remainder of the volune is nade up of water. The
sol utions or suspensions containing 1 and 2, separately or together, are
adjusted to a pHof 2 to 7, preferably 2 to 5, using suitable acids. The pH

be adjnsphdmistsiagiag t N: i C: i i ds.
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acid, hy rpo‘g( {3' Ee UoFtfeast 1o Updesirable phapmedlegisal effentdThe exbipsntioand
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above aciplsrmagolbgicatig eicc@ptableCsaIRrJuthi 3 %Eﬁuﬁa&ﬁor?c;q ?% :isg)zoﬁ’@ iaégn%ave

other properties in addition to their aci yi ng qu | S
fl avourings, antioxidants or conplexing agents, such as citric acid or

ascor bih c be drefepiedecainients intiuds amaoir(]iugnidsggddh & Q%&frgﬁcdaéi@ fH?%xeerBlFA

r ochl ofjcsiche | ALSt H_ The i i of editic acid (I or
o%e of thmdl?:]dgv\%msag t@%@ﬁé’%@?yg’g&PmegaPF&ﬁl@?q% Pt M Ay V'@ﬁmttblﬁpl) exi ng
agent is @ﬁﬂeg%@ésaﬁvd isfmilamétapias and provitamins ioeourrBigharthe AN Bats may

contain this conpound or these conpounds. In a preferred enmbodi ment the

cont ent . sodiumeditate is |ess than 100ng/ 100n, preferably Iess
t han 50 mq/g'%gg“%q‘,veﬁﬁ?@ Féﬁsaatﬁ Pyoteekihe fomanlatiomdrono 6oramiGatier aithy

i nhal abl epatbogenonSuitabletprebetvatvePaeanbs® (vHidsl] LG is fromO to
10ny/ loorﬁarﬁflﬁaﬁ{/ﬁ%fjﬁ éﬁ‘q . %SBL?V%MS angl gvr_ ot ﬁwgﬁbéﬂrﬁt%&’m be added
to the propellant-Tre |ﬂﬁé SENCAE opefzaliniumy eilaride gr benzaic aesitter ar e
those whiRERZEBIRSIUCHhgelsosium benzgzte i thet duticep@rlafibn khBWPSror 9 pREGRC! S -
parti cul aHeypreSBR/#R¥S mentioned above are preferably present in concentrations of up

to 50mg/100ml, more preferably between 5 and 20mg/100ml.

Preferred formulations contain, in addition to the solvent water and the

combination of active substances 1 and 2, only benzalkonium chloride and sodium
editate. In another preferred embodiment, no sodium editate is present.

- The propellaht—free inhalable solutions disclosed can be administered
In particular using inhalers of the kind which are capabie of nebulising a small

amount of a liquid formulation in the therapeutic dose within a few seconds to
prqduce an aerosol suitable for therapeutic inhalation. Preferred inhalers are those in
.which a quantity of less than

100uL, preferably less than 50pL, more preferably between 20 and 30ulL of active
substance solution can be nebulised in preferably one spray action to form an
- aerosol with an average particle size of less than 20um, preferably less than

10um, in such a way that the inhalable part of the aerosol corresponds to the
therapeutically effective quantity.




al cohol, glycols - particularly propyl enggl ycol, polyethyl eneglycol, --

" pol ypropyl enegl ycol, glycol ether, glycerol, polyoxyethyliﬁg)alcogﬁ s and
pol yoxyet hyl ene fatty acid esters. The terns excipients ciobar es in
‘this context denote any pharnmacol ogically acceptabl e. substance which is

not an active substance but which can be fornulated with the active
subst ance or substances in the pharmacol ogically suitable solvent in order
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st abi | PserOWnhyHienamg m@i®ant i oxi dants and/ or preservatives which
guarantee or prolong the shelf life of the finished pharmaceuti cal

formul at i i M}@élouriégs,_ vié}am’ ns and/or other additives known in the
art. The addi 55 (BESPimatRe san gRxantagebusly kel Lisecdoqnptiabh theMhifabiich as
sodi um chRerasdls cﬁmld:smtdaﬁiaﬂqi'@%t@mbiﬂg}%ngf%ﬁer ed excipients include

' exa e, provided that it has not

anti oxi da ophic acid, for ex
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benzoic acid or benzoates such as sodi um benzoate in the concentration

known fr jor.art. The preservatives nmentioned above are preferably
pr esent ?I;ﬂé @%é%&%‘?ﬁ?’gﬁ?r 8?5%%"11 &oBBisty aftamlippemheusing partpalpuniet ween 5

and 20my/NEYING, sPmastzie, retbokimgribanires aQLA| Jsf L Lhe 50l vent
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chl oi$de and sodium editate In another preferred enbodinent, no sodium
Edi td e i Stpr gsdmmp hn@_iqg‘?rpejhlia!seemeﬁﬁn:tﬁ@@rbéfé} tﬁﬁéﬁbgygﬂﬁ-‘@%ﬁﬂmsed can
e admi ni ster iRl i ers,0 | Ich are capabl e
be agmi ni ster %mﬁ%sié? dtlorié' éHd 4729 e BEYY With the nozzle or nozzlo arrangement,p
-~ & holiow plunger with valve body,
- a powe‘r takeoff flange in which the holiow plunger is secured and which is
located in the upper housing part,
20 - alocking mechanism situated in the upper housing part,
: - a spring housing with the spring contained therein, which is rotatably
mounted on the upper housing part by means of a rotary bearing,

- alower housing part which is fitted onto the spring housing in the axial
direction.

25

The hollow plunger with valve body corresponds to a device disciosed in
WO 97/12687. It projects partiaily into the cylinder of the pump housing and is
axially movable within the cylinder. Reference is made in particular to Figures 1 to
4, especially Figure 3, and the relevant parts of the description. The hollow

30  plunger with valve body exerts a pressure of 5 to 60 Mpa (about 50 to 600 bar),
preferably 10 to 60 Mpa (about 100 to 600 bar) on the fluid, the measured amount
of a'active substance solution, at its high pressure end at the moment when the
spring is actuated. Volumes of 10 to 50 microlitres are preferred, while volumes of




anmount of a liquid fornulation in the thefapeutic dose within a few seconds

-to produce an aerosol suitable for therapeutic inhalati EE Preferred
; OﬁP@F’é@%I y |l ess

i nhal ers are those in which a quantity of |less than 100

than 50L, nore preferably between 20 and 30L of active substance solution
can be nebulised in preferably one spray action to forman aerosol with an
average particle size of less than 204m preferably less than 10m in such

a way that | art _of the aerosol corresponds to the

t her apeut i égﬁgbﬁﬁ?@ﬂeﬁ qRARGUSTY preferedandpaolroo 6f 18miappiaeapus of
this kind $RRYP$ b1t particularbeprédriacery of a metered quantity of a liquid
phar maceuti cal conposition for inhalation is described for exanple in

I nt ernat i O.Eﬁl Pat ent . Application WO 91/14468 and also in WO 97/12687 (cf.
in particfQYaRPRANYSS Prefarablp mounttbatibbidndssithe bBRY GRTIodi95GRY as

t herei ® aralvébedpwn by the name Respimat(r). This nebuliser ?Res%i mat (r))

can advant ageously be used to produce the inhalable aerosols disclosed
cont ai ning_the conbi nati on of active substances | and 2. Because of its

cyl i ndri calheshozrle imthehaoulye bbdei t 5 long and 2 to 4
cm w de, t,-hjcpotg@milcgg%)?amiﬁgs@arﬂ?regféglglnﬁt@{b %@nge%’h'e&rgfﬁg%% nt. The
nebul i ser ,sprays. a deti ned oy oy cHEEGROZPRdiss @re disiclasedifar exaropletsi ng hi gh
pressures @E?r_‘%é@ﬁe;@ﬁﬁﬁferﬁﬁm isBereby asadeotonthe dueterits batadk eéﬁééi[%(ﬁl s. The
ousing. rparsg, e Tihae af P Stbcbiededifans i ng. 5 Spring and o
st or age pq%?%?;ﬁgr ?O%%S?ré%%térfP%@tﬁWemtwoahpeﬁsmﬂgh@d agd/hsifibor frngigcur ed
in the u e itey, pBldastofe \Whi KB d nd. a nozzl e bod
W th thepgzm m@-ﬂ%égs [r \r?h{emibht - éaéﬁrzllof%gvﬁ%ﬁﬁﬁ'agwr% thARNGlY e %ody,
- a power ta e%?rﬁ{echang e\ﬂ??@?ﬂrzﬁ%’ethﬁé'lqzékﬁ Pitighgot. iAt the cozeld camidt whi ch
i's 1ocat @Bdmf?rﬁhéahlﬂwt oheusumbopadri-rodid opeéhih@ekbN® MRTGAOLSDY shijyated in
t he ugpertdBIfiG@nBWitie th ade?;?ﬁ ng ltll%'r'sf)nﬂ P éh é e spring conial né?
therein, whigh Is ta?'atbley pReterLb bl Q\Qf. to 6.5 microns while the length
preterably 7 to 9 microns.

In the case of a Plurality of nozzle openings, preferably two, the directions of
- Spraying pf the nozzles in the nozzle body may ektend parallel to one another or
may be inclined relative to one another in the direction of the nozzle opening. Ina
_ 2Q nozzle body with at least two nozzle openings at the outlet end the directions of
spraying may be at an angle of 20 to 160° to one another, preferably 60 to 150°
most preferably 80 to 100°. The nozzle openings are preferably arranged at a |
spacing of 10 to 200 microns, more preferably at a spacing of 10 to 100 microns
most preferably 30 to 70 microns. Spacings of 50 microns are most preferred. |
- 25 The directions of spraying will therefore meet in the vicinity of the nozzie openings.

The liquid phamaceutical pre'paration strikes the nozzle body with an entry

pressure of up to 600 bar, preferably 200 to 300 bar, and is atomised into an

inhalable aerosol through the nozzle openings. The preferred particle or droplet
30  sizes of the aerosol are up to 20 microns, preferably 3 to 10 microns.

The lockirTg mechanism contains a spring, preferably a cylindrical helical
compression spring, as a store for the mechanical energy. The spring acts on the
power takeoff flange as an actuating member the movement of which is




nmount ed on the upper housing part by neamng of a rotary bearing, - a | ower
-housing part which is fitted onto the spring housing in the axial
direction. 25 The hol |l ow plunger w th val ve body correspda&staber 2008evi ce

di sclosed in WO 97/12687. It projects partially into the cylinder of the
punp housing and is axially novable within the cylinder. Reference is nade
in particular to Figures 1 to especially Figure 3, and the rel evant

4,
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referred. Mﬁé ef er abl punted a ‘ta'he lﬁ@é 8$ @HQ ﬁ%l | ow
BI unger fag;é%r;(%leé@% % vlléaibeg%ﬁ!ngﬁ%r %HE’E”%VTWQPIQ@ gesfzl e body is
preferably mcrostructured, i.e. produced by microtechnol ogy. .
J_“”ef;:’:m:@;g*@b““?ﬁt@émt % pAGSGl RBRErtees T BRnGee I pong aragnd
particul art _E‘ﬁg%r%k?to ﬁ@‘f‘@?-n ltegamsistes forsaxamipee eof a eingrof pldstn o7 @anozz| e
o g R SR T SH i o e
~¢hannel's whi e t,":I(g@inene@'ft ﬁ%ﬁg‘”ﬁﬁﬂ RIS diTter thevbiasing efcthecspring, tetibetingnd. At
t helgoz_zl eSWlagestof ten bpaking membeaindvediato tﬁ@ﬁ)c?ﬂl‘?%F%@goﬁgﬂfaﬁ(gwﬁaﬂggéhag_ 2
405 t0 6 porane PRk SR, T8 b Acusted by events ot ho
case of a %ﬁa?ﬂ}eya PaH@@PHQO@E%mnWermepmwthéﬂockih? nfihest i pns of
POt ngh ore B e R D A o B PP e el of ¢ he

anot heg ony latiye tO one an

ihel ined . r )
nozzl e open? %g)ﬁuﬁéﬁ PLG{F'Ie, préefgrab(?y Into the atomiser; this causes the deformable ring to

deform in the annular plane. Details of the construction of the locking mechanism
are given in WO 97/20590. ’

The Io?Jver housing part is pushed axially over the spring housing and covers the
mounting, the drive of the spindle and the storage container for the fluid.

20 When the atomiser is actuated the upper housing part is rotated relative to the
!ow.er housing part, the lower housing part taking the spring housing with it. The
spring is thereby compressed and biased by means of the helical thrust gear and

- the locking mechanism engages automatically. The angle of rotation is preferably
a whole-number fraction of 360 degrees, e.g. 180 degrees. At the same time as

25 the spring is biased, the power takeoff part in the upper housing part is moved
along by a given distance, the hollow plunger is withdrawn inside the cylinder in
the pump housing, as a result of which some of the fluid is sucked out of the
storage container and into the high pressure chamber in front of the nozzle.

If desirefj, a number of exchangeable storage containers which contain the fluid to
30 Dbe atpmrsed may be pushed into the atomiser one after another and used in




20 nozzle body with at |east two nozzl e Bpenings at the outlet end the

" directions of spraying may be at an angle of 20 to 160 0 t her,
preferably 60 to 150, nost preferably 80 to 100. The noigpépog’ﬁwﬁgs are

-preferably arranged at a spacing of 10 to 200 m crons, nore preferably at
a spacing of 10 to 100 mcrons, nost preferably 30 to 70 mi crons. Spacings
of 50 mcrons are nost preferred. 25 The directions of spraying wll

t her ef or e stEmEssiont Mhevsterdayd dordhi IN9Siarnad S L qui.d

phar rraceut%&%l diﬂb?g?‘iﬁaﬁ gnayst ri ke?re?ﬁgﬁfr%(ﬁgz eea‘%g%ﬁn%a[%o%ﬂ péﬁ?%?horbr essure

of up to 600 bard P V&Bi9N200 to 300 bar, and is atomised into an

I nhal abl e aerosol through the nozzle openings. The preferred particle or
to.20 m. crons, preferably 3 to 10

dropl et 301 of At ._are u 2
ni crons. Trﬁéeéfléﬁg%m ﬁ%‘%ﬁ%ﬁ@@?@%ﬁ%g@%wtmn hecaadvaling buftery| Asdr i cal
hel i cal .JSﬁlHF-égg iegkinghiieshanism apenoup the pathfer FREPOREE RlkeBRHEMber NE

spri ng actTheomiatée s an._actuating nmenber. the
novenent (P,L-d/\ﬂgi ch Lo 3 %Zé“%ﬁiéﬁgb@%é%g%%gﬁ%@ﬂﬁ "e%falfﬁ P hossGorfhst a

| ocki ng mERbE .av%ﬁbet? ¢ ohthe alenyserin atamdssidiforril ange i s preci sely
limted by an upper and | ower stop. The spring is preferably biased, via a

power stepyH ; helical thrust gear, by an external torque
which is Er ‘3 Sgggtra\'}\?.g‘a8?ﬂ%ﬂfﬁ'ﬁ@rarﬁd{mlﬂﬁeq)@rECT@np@pq&l@@ VD 97612683 t he
spring 5 RBRVAPL /A0 to swhech refesime ipdickeby MakiBi S case, the upper housing
part and the power takeoff flange have a single or nmultiple V-shaped gear.

The | ocki menber w th engaging | ocking surfaces is arranged in a ring
ar ound tﬂgeﬁmé’P“?ﬁg?é%ffheﬁt%m@@r (mebudises)i are snadeoof @ xeatphial whichdsr i ng of

| asti ¢ csuitableafor itehy ¢ 1 i ticall ef ornah)] e. The
Iroi ng is ghah gﬁ?;gpmg? anerggﬁgiiﬁ%%ﬁtﬁgﬁg‘%&épéef%ﬁé’hltﬁatc’gﬁ%@“ %‘?(PEJ.S’ Af t er
t he bi asi ng p? thé 5‘@99 i AtF PEREraoacmadls of plastise ee goby timjecliar kiovddingnber nove
into the Medikinal pupospeyehydialvgiklly EhANGRERL 2R guent the spring from K

rel axi-ng. The | ocking nmenber is actuated by neans of a button. The
actuati n?:.button I s connected or coupled to the | ocking nmenber. In order

to act uatdIYTRE Jadk ritaghes tthtvis patent appicdtion! Wi Hoaret iBBntical ™ YgLrieaald el to
15 the amnwWeoH7pI288%, ARl s m,ser;. this causes the
def ormable ring to dser{‘ag& Tr1n,§in%&fu?%’(_eaP Ql%él’)lslfl)}i ’Qgﬁgﬁ” & Cpheysed fgr '"Bﬁ'éng the
const r ucEYRCGT A RRC! PEAEratipnRres skisviased herein.

Figure 2a shows a longitudinal section through the atomiser with the spring biased

while Figure 2b shows a longitudinal section through the atomiser with the spring
relaxed.

- The upper housing part (51) contains the pump housing (52) on the end of which
Is.mounted the holder (53) for the atomiser nozzle. In the holder is the nozzle
body (54) and a filter (55). The hollow plunger (57) fixed in the power takeoff
flange (56) of the locking mechanism projects partially into the cylinder of the
pump housing. At its end the hollow plunger carries the valve body (58'). The

| hollow plunger is sealed off by means of the seal (59). Inside the upper housing
-part is the stop (60) on which the power takeoff flange abuts when the spring is
relaxed. On the power takeoff flange is the stop (61) on which the power takeoff
flange abuts when the spring is biased. After the biasing of the spring the locking
member (62) moves between the stop (61) and a support (63) in the upper
housing part. The actuating button (64) is connected to the locking member. The




‘are given in W 97/20590. The | ower howd8 ng part is pushed axially over
the spring housing and covers the nounting, the drive of_the.s dl e and
t he storage container for the fluid. 20 Wen the aton1se#2c?‘$@€ ed the
~upper housing part is rotated relative to the |ower housing part, the

| ower housing part taking the spring housing with it. The springis
thereby conpressed and biased by means of the helical thrust gear and the

| ocki ng matgipeninensiaggEgesnds.inotetheaih) i(eceT(Bs éﬁ@fsesé)ifeﬂmé} R%ah§ of the
pr ef er abl ra ti rees : egrees. At
the same ?rﬁcﬁgﬁvﬁ%gg@ BBI i%“@tﬁﬁ?‘? ower takeoff part in the
upper housing part is noved aI ong by a given distance, the holl ow pI unger
Is withdr gz 4 [ sin are whi ch
sone of the f|lﬁﬁ g%s suc@ﬁa"‘” &O'#‘B[‘??% @%’F@g@gg PiatARR 'EHH“‘SGI‘#%‘ &'ﬁe hi gh
pressur e &'RB% pusing Pagy Breansof tae snap- |n ﬁJgdéGQ)rmut;l ratanubsaningf The
exchangeah:bveerﬁhwsm;a SOTEY @Qf@hyal(ﬁ)@r ﬂﬁﬁ%ud‘gléé’wég @% at om sed
g I anot AP

oot ober " 2D0Rg e g noRb e%ta?é‘@eegwamr (e Tetohediuid (TRewbighiolibe

aer osol 8?-%55@63‘;“ dhe shoragediamgainer tsf@alét!/@ﬂ"byQﬁe sfﬂw&ﬁ:@) ﬁirélﬁbtpfvﬁ&ﬁsﬁ s
initiatedg ctuatin result, the

| ocki ng “‘ﬂ.“’?ﬁ?%@% ﬁ%é%*ﬁiﬁsatﬁ%s P08 o ine anelik dormoTseris s ohehia

bi ased sp hectyeusigaatanes solutien)cyl i nder of the punp housing. The
fluid | eaves the nozzle of the atom ser in atomsed form Further details

of constr osed in PCT Applications WO 97/12683 and WO

97/ 20590, ﬁf%sﬁhﬁ‘d&&“g# hﬁ&G‘Ff@m‘éﬁlé’@yn%dﬁamﬂuﬁ@ibriber@msingfofﬁh& at om ser
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ousi ng oper on pernmts er parts as

wel |, ar I?)JpeﬁYgi\Oﬂ' rg}é%egrtgp) 51‘%99% @%ge by injection noul ding. For

medi ci nal pur poses, physiologically saf e rrat erials are used Figures 2alb

at t ached e héth i I d tical ures 6al/b
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i nhal i ng "‘lcFrBr ing iR '“5@@ prosivse an aﬂrssdssuniablel fos énhaiatien.n.

I the formulation according to the invention is nebulised using the method
described above (Respimat®) the quantity delivered should correspond to a
defined quantity with a tolerance of not more than 25%, preferably 20% of this
amount in at least 97%, preferably at least 98% of all operations of the inhaler
(spray actuations). Preferably. between 5 and 30 mg of formulation, most

‘preferabfy between 5 and 20 mg of formulation are delivered as a defined mass on
~ each actuation.

However, the formulation as disclosed may also be nebulised by

means of inhalers other than those described above, e. g. jet stream inhalers or
other stationary nebulisers. '

Accordingly, disclosed herein are pharmaceutical
- formulations in the form of propellant-free inhalable solutions or suspensions as
described above combined with a device suitable for administering these

| formulations, preferably in conjunction with the Respimat®. Preferably, one embodiment
e relate_s to propellant-free inhalable solutions or suspensions




~Figure 2a shows a longitudinal section tBPough the atoniser with the spring
bi ased while Figure 2b shows a | ongitudinal section thrﬁ#g? he @Otom' ser
with the spring relaxed. The upper housing part (51) co [ A 6purrp
housing (52) on the end of which is.nmunted the holder (53) for the

atom ser nozzle. In the holder is the nozzle body (54) and a filter (55).
The hol |l ow plunger (57) fixed in the power takeoff flange (56) of the

| ocki ng mechani sm projects partially into the cylinder of the punp

housi ng. ' .l ! i es the valve body (58). Th
ol | ow i o2t e B bRl 8 HE AT REhoieCend s n combencden vith tupierics

housi ng  pEPWNiRY the damedRespdnai® rinweddition disclpasteticrsiakpe e édo@@gﬁe{@@ Lg When
t he spri nglevices fer iab@atiorOprdréran fuflange 1s the stop ..z@on

whi ch the lﬂ?ﬁ@ ?keoff_ Tangeggﬁ\ﬁﬁgg@ﬁ%ﬁéi%%r%g%f%@a 'ri'ihagmfé(é“& a3t ther t he

bi asi ng of a?i)' refdnhalable selitions andesvseengi@® noves between the stop (61)

“and a suppigscribe@hereinbéfereipper - housing part. The actuating button (64) is
connected to the | ocking nenber. The 28 12 Cctober 2006 upper housing part

ends in the nouthpiece (6_5é and is sealed off by neans of the protective
cover (66)NRakiA sehiorewpich sentairtibeactive fitetamesng housi ng (67) with

conpr essi qrargPRiime ik | : nt on the. per _housi ng part by
means of [‘;Eﬁé ﬁeil |ﬁ@%§§é§%§g%%§£ ﬁ%@&?d(;&%ﬁ %qah%'ﬂ@gprwtf% Pg part
(70) is p Cieso@@Paﬁi@ §p¥hiely caotain the twanisigosdients tsand Rdn theusidnghdrs t he
exchangeatddridges, agadisloda for ' Ldo(Z2) Whi.ch is to be

at om sed.toT[Fb]] Elt?lf cont ai grx é@lz&rﬁ?\é{%'ﬂ@{%ﬂg@? B&ge’%PS%b%Fe@ﬁ)m?ﬁg? ough
which the %'ﬁow%%gﬂd{éﬂsﬁpgﬁ?éﬁs into the storage container and is
imersed at its end in the fluid (supply of active substance sol ution).
The spi ndlige Xf ' ounter .is nounted in the covering of
the sprin r(?))ﬁ)salilénrg.frek{l ﬁ?:ﬂ%ﬁg%@hg&% S USPPRRIPRS 9iselpsRyl t he upper housi ng
part is tEY &k e lomidfeopreytrateser stérife inHalfie Sbiions driveispeh&ighe. The

S . - i . buli Si h !
nebul i-serreddy eor ass] @lperPas mig?é\%hﬁng@ﬁ?‘g%mgalﬁg’%gtr?u%&aeg%%?‘gsui table for

el at | eSS 8 usgiinal Resrimaitbe Soanuigtions réwdy fov estimay be proBULGEd
using t hérqmtlh&)doncentrates, for example, by the addition of isotonic saline soiutions.
Sterile formulations ready for use may be administered using energy-operated
free-standing or portable nebulisers which produce inhalable aerosols by means of
ultr_asound or compressed air by the Venturi principle or other principles.

Accordingly, disclosed are pharmaceutical

compositipns in the form of propellant-free inhalable solutions or suspensions as
described hereinbefore which take the form of concentrates or sterile formulations
ready fpr use, combined with a device suitable for administering these solutions,
characterised in that the device is an energy-operated free-standing or portable
nebuliser which produces inhalable aerosols by means of ultrasound or
compressed air by the Venturi principle or other methods. |

The Examples which follow serve to illustrate the present invention in more detail

| without restricting the scope of the invention to the following embodiments by way
of example, |




descri bed above (Respimat(r)) the quantidggy delivered should correspond to a
- defined quantity with a tolerance of not nore than 25% f)referabl 20% of
this anmount in at |east 97% preferably at |east 98% of ZPpto i ons of
the inhaler (spray actuations). Preferably, between 5 and 30 ng of
formul ation, nost preferably between 5 and 20 ng of fornulation are
delivered as a defined nass on each actuation. However, the formulation as
di scl osed 4 g_lsigr ebul i sed by means of inhalers other than those
descri bed abov Bar?@f‘%ctom Fal nd 24sedyyithin they saoperefithe meesantser s.
Accor di ngllgﬂveﬂﬁlmWhmmmmoélknownenlﬂﬁ@éﬁﬁrﬂﬁbbldé%bnfﬁéﬁ nulations in the form
of propellant-free inhalable solutions or suspensions as described above
conbi ned v4 th a device suitable for admnistering these formulations,
pr ef er abl yl) Prepaiption f she sompaoundsRef formealary:. Pr ef er abl y, one embodi nent
relates to propel I ant free inhal able solutions or suspensions 29 12 Cct ober
2006 har b the conbi natlon of active substances | and 2 in
conj unct i ot higfidehe nane Respimat (r). In addition,

di scl osed Sﬁe (0 SBendsmef @EE]MQ:M@IHe‘ areslowlex cﬁe%sdrf)ﬁﬁn "’%Oab' 'Eh
f er abl h t t
Prefer F‘an%éu%PSngﬁaﬁﬁ:l 4 ko 4f arl@gﬁﬁ%@pgagﬁgm?%g 3685 409 BPTher ei nbef or e,
I nhal abl e mqnaﬁtbam aoH 4cdnopaiof dimeihatfmnvanmb%@mmrdlsaaﬂre% fdt 1@ si ngl e
preparati en28r€ MR 8H S50 E“Q'hbe&:merﬁ |§'§{3§1§ig ﬁfp%rqsrll Lh%\gerg;e\ﬁ%ggges

prep tions which contain_the two

cartr geé'segénH’%E?’Sﬁ@f’"@h%&%ﬂ@h&ﬁpum‘lmlmm%? Ref erence i s hereby
made to this publication in its entirety. The propellant-free inhalable
sol utions 19.- 8 & s.dis Iosed may take the formof concentrates or
sterile i Qd%ensi ons ready for use, as well as the

‘above- rrenﬂ'h@rl‘@ﬂldgelthtailnad fmndstepslpanlsmﬁmwesbew Wrad 610cﬂlch'léfbrh8t ne and
Concept (?ggoﬁ‘ﬂ‘f‘jj&‘dﬁﬁ %i%ﬁggulige%ﬁtqf&ﬁ?éeme LpiE sdmm@rgf;ﬁanms.
g suspension Is stirred for 24 h at 40°C, then
the precipitate formed is suction filtered and the filtrate is extracted first with water,
then with aqueous hydrochloric acid. The combined agueous phases are made
alkaline with agueous sodium carbonate solution, extracted with dichloromethane,
the organic phase is dried over NaxSO4, evaporated to dryness and the
20 hydrochloride is precipitated from the residue. The product is purified by
recrystallisation from acetonitrile.
Yield: 20.85 g (= 47 % of theory)
DC: Rf value: 0.24 (eluant; sec. butanol/formic acid/water 75:15:10);
m.p.: 203-204°C.

e .u 3

25
1.c: scopine 2,2-diphenylpropionate methobromide
11.98 g (0.033 mol) of the compound of step 1.b, 210 ml of acetonitrile, 70 ml of
dichloromethane and 20.16 g (0.1 mol) of 46.92 % bromomethane in acetonitrile
are combined at 20°C and left to stand for 3 days. The solution is evaporated to
- 30 dryness and the residue is recrystallised from isopropanol.
Yield: 11.34 g (= 75 % of theory); m.p.. 208-209°C.
Co4HogNO3xBr (458.4);
Elemental analysis: calculated: C (62.89) H (6.16) N (3.06)
: found: C (62.85) H (6.12) N (3.07).




Sterile formulations ready for use may kg adm nistered using
. energy-operated free-standing or portable nebulisers Whl ch Pr oduce

i nhal abl e aerosol s by nmeans of ultrasound or conpressed %pPOB?%QQé Vent uri
principle or other principles. Accordingly, disclosed are pharnaceuti cal
conpositions in the formof propellant-free inhalable solutions or
suspensi ons as described herei nbefore which take the form of concentrates
or steril e‘_formﬁll%itl ons. ready for use, conbined with a device suitable for
adni ni st er | MySERed ¥h&sein X oRenotes RaaRieWith ésingletiegative sharge afber thaan
ener gy- opebratridie frragebe bbithdtined m2@hbAbinfllar f8Biehi £8r Whi ch produces
i nhal abl e aerosol s by neans of ultrasound or conpressed air by the Venturi
principle or other nmethods. The Exanpl es which follow serve to illustrate

t he presem: ition oftheccampeunds ofdbtrhals 27 estricting the scope of the

inventgon to the follow ng enbodi nents by way of exanple. 30 12 Cctober
2006 First %he preparatlon of conpounds 1 and 2 used within the scope of
t he prese 1 /i HNAG SANSAN in the art will be described. 1)
Preparation of the conpounds of formula 1: 5 1.a.: 2 2-Di phenw propionic
acid chloride: 52.08g (0.33 nol) of oxalyl chloride are slowy added
dropw se at 20C {o aHOsugpension of 25.0 g (0.11 nol) of
2, 2- di phenyl pr opjonic ay 100 m of dichloromethane and 4 drops of

di et hyl f or mam de. H®ke oG, st rredfQr O at~20c~and|[ 0.5 h at 50C.
The solvent is d stllled of f anﬁ s'_?e residue remaining i ised in the
next step w thout any furt hero"b rification. 1.b.: scopi

2- di phenvl propi ohate The residue obtained fromstep 1.a. is d|{ssolved in
100 m of dichlofonmethane and at 40C a solution of 51.45 g (P.33 nol) of
scopine in 200 m of dichloronethane is 15 added dropw se thereto. The
resulting suspension is stirred-dst_24. h at 40C, then the precipitate
formed is suction filtered and the Tt &t e is extracted first with water,
then wi th aqueous hydrochloric acid. Thesco
al kal i ne wi th aqueous sodi um car bonat e soluti
di chl or onet hane,

1.35 g (6 mmol) of 4-phenylcinnamic acid are dissolved by refluxing in 75 mL of
10 ethyl acetate. To this solution is added a warm solution of 2.5 g (6 mmol) of
salmeterol in 25 mL of ethyl acetate. The solution is allowed to cool and stirred for
16 h at room temperature. The suspension is filtered, the precipitate is washed
- with ethy! acetate and tert.-butylmethylether und dried in vacuo at 25-30°C. 47 g

of the title compound are obtained as a colourless solid. Melting point: 109°C;
15




the organic phase is dried over Na2SO4, svaporated to dryness and the 20
- hydrochloride is precipitated fromthe residue. The prodg é@%@ rified by
recrystallisation fromacetonitrile. Yield: 20.85 g (= 4 Z © Qéry) DC
Rf value: 0.24 (eluant: sec. butanol/form c acid/water 75.15.10) m p.
203-204C. 25 1.c: scopine 2,2-diphenyl propi onate net hobrom de 11.98 g
(0.033 nol) of the conpound of step 1.b, 210 m of acetonitrile, 70 m of
di chl or onet a of_46 92 % br omonet hane in
acet oni t r i &= A5 dicylatesaf 264 for 3 days. The
solution is evaporated to 30 dryness and the residue is recrystalllsed
fromisopropanol .[Yield: 11.34 g (= 75 % of theory); mp.: 208-209C
C24H28NBxBr (458.4); Elenental analysis: calculated: C (62.8 ) H(6.16) N
(3.06) found: C|(62H (6.12) N (3.07). 31 12 Cctober 200 The salts 1

wherein X denoteg an ani th a single negative charge othen than
brom de may be obt &hed ; ne;\ssl/cW)ost ep 1.3. 2.) Preparation of
the conpounds of [formula 2: b 2,/4: Sal meterdl - 4&phenyl g it e salt 2b

HO[NoNo OH H-QOC 1.35 g (@Hihdl) of 4-phenyl ci nnam Vd|are dissol ved
by refluxing in 75 nL of 10 ethyl acetate. To this solution ils added a
warm solution of [2.5 g (6 mol) of salnmeterol in 25 nL of ethyl acetate.
The solution is allowed to cool and stirred for 16 h at~roomtenperature.
The suspension is filtered, the pr&Gpitate is washed

Wl
F

30 g of salmeterol are dissolved by refluxing in 300 mL of ethyl acetate. 18.3 g of
5 5-(2,4-difluorophenyl)salicylic acid (Diflunisal) are added to this solution. The
solution is allowed to cool to ambient temperature. The suspension is filtered off,
the precipitate is washed with ethyl acetate and dried in vacuo at 35°C. 46 g of the
~ title salt are obtained as a colourless solid.
Melting point: 104°C

10
The following examples of formulations, which may be obtained analogously to
methods known in the art, serve to illustrate the present invention more fully
without restricting it to the contents of these examples.

15
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15 33 12 Cctober

2006 Exarrpl es[of —Fornutati-ons—nhatable—poewders-—1)—lngredients pg per
capsul e - br bni_de _20dngredients ug per capsule
1'-bromide 200
rormoterol fumarate dihydrate 12
Lactose h 24788
Total 25000
5 2)
Ingredients ug ‘per capsule
A'-bromide 100
Salmeterol xinafoate 50
Lactose 12350
Total 12500
3)
Ingredients itg per capsule
1'-bromide 200
Salmeterol xinafoate 50
Lactose 12250
Total 12500
10 4)
Ingredients {g per capsule
1'-bromide - 200
Formoterol fumarate dihydrate 24
Lactose 24776
 Total 25000




Fornot erol fumarate di hydrate 12 Lact 0sg424788 Total 25000 5 2)
- Ingredients pg per capsule
12350 Tot al

Sal net er ol

per capsul e
25000 34 12 Cctober

Tot al

10

6)

7)

8)

12500 3)
xi nafoate 50 Lactose 12250 Tot al

1'-brom de 200 Fornotero
2006 5)

1'-brom de 100 Sal neterol
| ngredi ents pg per capsul e

12500 10 4)

Ingredients Hg per capsule
1'-bromide 100
2b 50
Lactose 12350
Total 12500
Ingredients Hg per capsule
1'-bromide 200
2c 50
Lactose 12250
Total 12500
Ingredients Hg per capsule
1*-bromide 100
2aa' maleate salt 65
l.actose 12335
Total 12500
Ingredients Hg per capsule
1'-bromide 200
2aa’ maleate salt 65
Lactose 12235
Total 12500

xihaf oat Lact ose
or hDiibaaen

I ngredi ents pg
fumarate di hydrate 24 Lactose 24776

I ngredi ents pg per capsule
100 2b 505)Lact ose 12350 Total 12500 6) Ingredients pg per capsule

1' -brom de




1'-bromi de 200 2c 50 Lactose 12250 Totzd 12500 5 7) Ingredients pg per
-capsule 1'-bromde 100 2aa' nuleate salt 65 Lactose 12%}3@ gotzaolg 12500

8) Ingredients pg per capsule 1'-bromde 200 2aa' nale clogf B Lact ose
12235 Total 12500 10 35 12 Cctober 2006 B) Propell ant-containing

I nhal abl e aerosol s: 1) Suspension aerosol: Ingredients % by wei ght

V-brom de 0.020 Sal neterol xinafoate 0.066 Soya lecithin 0.2 TG 11 : TGl2

S (2)38 ad 199Pf&3apﬁn§e§%ﬂ%8§hh%%bqg%le:roslorl]sgredi ents % by wei ght V-brom de

1) Suspension aerosol:

Ingredients % by weight
1'-bromide 0.020
Salmeterol xinafoate 0.066
Soya lecithin 0.2
TG 11:TG12 = 2:3 ad 100

2) Suspension aerosol:

Ingredients % by weight
1'-bromide 0.039
Salmeterol xinafoate 0.033
Absolute ethanol | 0.5
Isopropyl myristate 0.1
TG 227 ad 100

10




Sal met erol xi nafoate 0.033 Absolute etha&®l 0.5 |Isopropyl myristate 0.1
TG 227 ad 100 10 36 12 Cctober 2006 Patent Cains 1) Pharmaceuti cal

conpositions, characterised in that they contain one or 1 gL ts of
formula 1 Me+ M@ - Nx OH 4 r dXbl wherein X - denotes an anion with a
singl e negative charge, preferably an-anion 10 selected fromthe group
consisting of chloride, brom de, iodide, sulphate, phosphate,

nmet hanesul phonate, nitrate, naleate, acetate, citrate, funarate, tartrate,
oxal ate, succinate, benzoate and p-tol uenesul phonate, conbined with one-or
more betam netics (2), optionally in the formof the 15 enanti oners,

m xtures of the enantioners or in tRatem§Glaigs t he racemates thereof,
optionally in the formof the solvates or hydrates and optionally together

with a phaymac i . abhl.e exgipient. 2) Pharnmaceuti cal

conposi ti ony accgﬁ%':"i%éét%m%f%?ﬁé%’h%Pﬁ@%&?@@@ﬂ "i)I thatihey caatairponaet i ve
subst arcesM@rafaltooifoanpleetent either together in a single fornulation or
in two separate fornulations. 3) Pharnaceutical conposition according to

claim1l or 2, characterised inMhat Md he betam netics 2 are sal neterol
salts, fornpterol salts or acid aMtion salt$ of 25 the conpounds of

formul a 2a' ) ,
© H

0.0
Me
sge}
wherein
X~ denotes an anion with a single negative charge, preferably an anion

10 selected from the group consisting of chloride, bromide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate, acetate, citrate, fumarate,
tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,

combined with one or more betamimetics (2), optionally in the form of the

15 enantiomers, mixtures of the enantiomers or in the form of the racemates thereof,
optionally in the form of the solvates or hydrates and optionally together with a
pharmaceutically acceptable excipient.

- 2) Pharmaceutical composition according to claim 1, characterised in that the
20 active substances 1 and 2 are present either together in a single formulation or in
two separate formulations.

3) Pharmaceutical composition according to claim 1 or 2, characterised in that
thg betamimetics 2 are salmeterol salts, formoterol salts or acid addition salts of
25 the compounds of formula 2a'
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------------- 37 12 Cctober 2006 0 OH INNR HOR RZ R4 2a' wherein
-wherein 5 R and R2 which nay be identical or different_d noéeggégrogen or
Ci-C4-alkyl; R3 and R4 which may be identical or di f f er EnYCRH

hydrogen, G -C4-alkyl, -0 G -C4-al kyl, - Cl-C4-al kyl ene-O-d -C4-al kyl or R3
and R4 together denote one of the bridging groups Cl-C4-alkylene- or
-OGCG-C4-alkylene-0-. 10 4) Pharnmaceutical conpositions according to claim
3, characterised in thaO conpounds 2 are present in the formof the
salts of hydrochloric acid hyydr ob®bimi ¢ aci d, sul phuric acid, phosphoric
aci d, nethanesul phonic agj\f, agetic iigd, fumaricfdcid, succinic acid,

| actic acid, citric acid, e . Ayl 15

napht hal enecar boxyl i ¢ aci d, gnyl ci nnam
5- (2. 4-di fl uorophenyl )sa|_|id; acid or
conpositions according to claim3 or 4, charact ed in that the
conpounds 2 are sal neterol xinafoate, sal netesdl -4 phenylcinnamate or 20
sal met erol - 5- (2, 4-di f| uor ophenyl ) sal i cyl ate. R6) Ph&r macggt i cal conpositions
according to claim3 or 4, characterised in that the compounds 2 are salts
of the conpounds of fornula 2a', wherein 25 Rl and R2 which may be

i dentical or diWhareit denote hydrogen, nethyl or ethyl; R3 and R4 which

- may be ideMgreiyl or different denote hydrogen, nethyl, ethyl, propyl,

but yl , - metaox et ho net hyoxymnet hyl , or net hoxyet hyl, or
Yi.g H‘ ar¥dR w)?'}féh may eld)éntlcal%r different denotg hydyogen or C-Cg-alkyt;

R®and R* which may be identical or different denote hydrogen, C-Cs-alkyl, -O-
C-Cs-alkyl, - C1-C4-alkylene-0O-C4-Ca-alkyl or

R® and R* together denote one of the bridging groups

C1-Cs-alkylene- or -O-C4-C4-alkylene-O-.

&-R3) Pharnmaceuti cal

10
4) Pharmaceutical compositions according to claim 3, characterised in that
the compounds 2 are present in the form of the salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, acetic
acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid, 1-hydroxy-2-
15 naphthalenecarboxylic acid, 4-phenylcinnamic acid, 5-(2.4-diflucrophenylsalicylic
acid or maleic acid.

5) Pharmaceutical compositions according to claim 3 or 4, characterised in that
the compounds 2 are salmeterol xinafoate, salmeteroi-4-phenylcinnamate or
20 salmeterol-5-(2,4-difluorophenyl)salicylate.

6) Pharmaceutical compositions according to claim 3 or 4, characterised in that
the compounds 2 are salts of the compounds of formuia 2a',
wherein |
25 R'andR? which may be identical or different denote hydrogen, methy! or ethyl;
' R®and R*  which may be identical or different denote hydrogen, methy!, ethyl,
propyl, butyl, methoxy, ethoxy, methyoxymethyi, or methoxyethyl, or
R® and R* together denote one of the bridging groups
propylene, butylene, -O-ethylene-O- or -O-propylene-O-.
30




R3 and R4 together denote one of the brgdgi ng groups propyl ene, butyl ene,

- -0-ethylene-0- or -Opropylene-O. 30 38 12 Cctober 200 7

Phar maceuti cal conpositions according to claim3, 4 or 61,62 Qﬁ')ﬁl’%f(?togﬁl sed in
that the conpounds 2 are salts of the conpounds of fornmula 2a' wherein 5 Rl
and R2 which may be identical or different denote hydrogen or ethyl; R3 and
R4 which nmay be identical or different denote hydrogen, nethyl, ethyl,
propyl, butyl or methyoxynethyl or R3 and R4 together denote one of the

bri dgi ng %rougs butyl ene or -O-ethylene-O. 10 8) Pharnmaceuti cal

conposi ti ons Bbawraraicabcenpesitians agcosdiog {3 clained, dcords, ichadadtarisachint t he
conpounds tRaetise & ' erel.n.:a) RL and R2
denot e hydrogen aﬁ{gb%ﬁgsn%t%i%ggﬁgﬂem;cﬁﬁyﬁ%&fg?@a?ﬁdG‘%P%@note
hydrogen and R3 and R4 denote nmethyl; or 15 c¢) Rl and R2 denote ethyl and

53 atr1ﬂ5R4 Rieavud R;h%/@{m@ﬁmaMe ﬂbn%l@?iﬂeﬂ%&ehygﬁo%ﬂrbraﬂlgylgg a”g Ej
oget her u e; r 21 .and. eno rogen a a

t oget her genoitideER- 0- %ﬁ%yw&%@%n@a[fﬁdff{gﬁf qﬁﬁ?{gy&é’ﬁgf‘e“@@f!oﬁtgﬁnand R3
and R4 denote tert. pbepyl budyl orghetRyommdetR?l denot e hydrogen and R3 and R4
denot e i so- | ; d R4 denot
enot e i so-propy aranﬁgﬁgqg%g%r%%ngglgﬁgOpﬁ%rgrgﬁ}%@ﬁg)@% an enot e

nmet hoxynmet hyl. 9) P conposIitions ac one of clains 3
to 5, characteri sedPubtpneor {xethirneserght ratios of 1° Me\+/Me N OH OO

10
8} Pharmaceutical compositions according to claim 3, 4, 6 or 7, characterised in
that the compounds 2 are salts of the compounds of formula 2a' wherein
a)  R'and R*denote hydrogen and R® and R* denote ethyl: or
b}  R"and R?denote hydrogen and R® and R* denote methyl; or
15 ) R" and R? denote ethyl and R® and R* denote hydrogen; or
d)  R'and R®denote hydrogen and R® and R* together denote butylene;
or

e}  R'and R*denote hydrogen and R® and R* together denote -O-
ethylene-O-; or
20 f) R' and R? denote hydrogen and R® and R? denote tert.-butyl or
g)  R"and R?denote hydrogen and R® and R* denote iso-propyl; or
h)  R'and R? denote hydrogen and R® and R* denote methoxymethy!.

9) Pharmaceutical compositions according to one of claims 3 to 5, characterised
25 in that the weight ratios of 1'

Me\+/Me

to salmeterol 2' are in a range from about 1:30 to 400:1, preferably 1:25 to 200:1.




Me to salneterol 2' are in a range from3&bout 1:30 to 400:1, preferably
1:25 to 200:1. 39 12 Qctober 2006 10) Pharmaceutical co ﬁsi%i 0 §
according to one of claims 3 or 4, characterised in that 't H&9 Brn% finds 2
are fornoterol hydrochloride, fornoterol sulphate or fornoterol funarate.
5 11) Pharnmaceutical conpositions according to claim 10, characterised in
that the weight ratios of ' M+ M N OHOO M\ I \ to fornoterol

2' are in {0y aPagrrhassnteBp odi i r . ' o 200:1. 10
12) Pharmm e)rtical %‘io%ﬂﬁ"&%@é‘g‘é@fﬁ.&%ﬁd% g tgﬁggﬁf%g'érg#sgﬁa’to 11,

char act er i §E4aFRIpA N Fiat the compaundsng areformotarepaydiothinride; forboterdlor

i nhal at i orsulpizaté3) fdtheotemdt Auhbead. conmposition according to claim 12,
characterised in that it is a preparation selected from anong the

i nhal abl e powders, propellant-containing netered-dose aerosols and

pr opel Pant1¥)r BRammreutibalecapositiomsacctdinhachmnend ichatactsmiaesintthanhe
accor di ng wé&ighi ,@'ﬁghé}%,-l-char acterised in that it is 20 an inhal abl e powder
whi ch contains 1 and Zin adm xture with suitable physiologically

accept abl e exci pients selected from anong the nonosacchari des,

di saccharides, oligo- and pol ysacoWer+ dds, polyal cohols, salts, or mixtures
of these excipients with one anotherN 25 15) I|nhal abl e powder according to
claim 14, characterised in that the exsi pient has a maxi mum aver age

particle size of up to 250m preferabl ﬂv\/een 10 and 150m 40

H

0 0]
Me

to formoterot 2' are in a range from about 1:10 to 300:1, preferably 1:5 to 200:1.
10 |

12)  Pharmaceutical composition according to one of claims 1 to 11,
characterised in that it is in the form of a preparation suitable for inhalation.

15 13)  Pharmaceutical composition according to claim 12, characterised in that it is
a preparation selected from among the inhalable powders, propellant-containing
metered-dose aerosols and propellant-free inhalable solutions.

14)  Pharmaceutical composition according to claim 13, characterised in that it is

20 an inhalable powder which contains 1 and 2 in admixture with suitable
physiologically acceptable excipients selected from among the monosaccharides,
disaccharides, oligo- and polysaccharides, polyalcohols, salts, or mixtures of these
excipients with one another.

25 15} Inhalable powder according to claim 14, characterised in that the excipient
has a maximum average particle size of up to 250um, preferably between 10 and
150um.




12 October 2006 16) Pharmaceutical conposgption according to claim 13,
“characterised in that it is an inhal able powder which contains only the
active substances 1 and 2 as its ingredients. 5 17) Phat #rRstber 2090
conposition according to claim 13, characterised in that it is a
propel | ant - cont ai ni ng i nhal abl e aerosol which contains 1 and 2 in dissolved
or dispersed form 18) Propellant-cont ai ni ng i nhal abl e aerosol according
to claim1l ch t hat co as propel |l ant gas,

hydr ocar boig) sugrr%%%é?ﬁ%l 8&@“)6%“ @gﬁgrd(ypg Pq gﬁﬁ‘uﬂﬁn@%ﬁdﬁaﬁ%wmwlbons
such as ch?Br‘nl?%l‘E"@@ F&Wﬁﬂ@frwhlchjovmtaatsem'ﬂylﬁne aefive/asbstaricadel 830 @ aLtdane,
propane, bingeédiengycl opr opane or cycl obutane. 19) Propel I"ant - Cont ai ni ng

i nhal abl e aerosol according to claim 18, characterised 15 in that the
propel lant gas is TGlLl, TGl2, TGl34a, T&227 or m xtures thereof,

fer &bl vi BharmacR#ic
pref er &bl y17)Gl Bharm a”“f"rﬁp“'t’e‘éfﬁ?‘é’%‘?@fﬁﬁgﬁ f}a!?rp %Léh%%#ar AC iﬂﬂgg s ng

i nhal abl e g n

that it na ng gipﬁﬁgﬂ{aﬂ'hng "t% SeFgse! W'Cz{b‘{?‘?ﬂiéi%db%m%@édﬁsomdamd/ or
2'. 21) P ﬁP@F@@dthﬁm conposition according to claim 13, characterised in
that it is a propellant-free I nhal abl e sol uti on which contains water,

et hanol or1 ture of water and ethanol as solvent. 25 22) Inhal able
sol ut |rl gn | RSt anterentaning, inbalablecasncissleatdonding & claim amt bhaﬂidté/nsed
cont afl@s omltimt itcortalnecag A

Prépeianf g %ﬂyﬁi’r‘?‘%r?on%g%%ﬂnggﬁ rpggagnés ent s

according; aracterise

i ngr edi entgsd:b Jl‘a@%%téﬁ {olvar H g?wucg‘r%fﬁloﬂfﬁaf@ﬂr%}dlm’dlwrlngmm,lvatlvgs
al cohol s Of pethrgel ethanpe] sropangButahs dRloprepait@bscy cldﬁﬁft%hém arly
propyl enegl ycol, pol yet hyl enegl ycol, pol ypropyl enegl yco gl ycol et her,
gl ycerol, ggl % yet hyI ene al cohols and pol yoxyet hyl ene fatty acid esters.
41712 ot d GBeellanticontainaing inhalahie weross aaconitl fuckhin 98eckraeiatists 22

or 2315 char tedt ¢tié pAshdlBNt gas is TG11, TG12, TG134a, TG227 or mixtures thereof,
preferably TG134a, TG227 or a mixture thereof.

20) Propellant-containing inhalable aerosol according to one of claims 17 to 19,

_ characterised in that it may contain up to S % by weight of active substance 1'
20  and/or 2",

21)  Pharmaceutical composition according to claim 13, characterised in that it is
a propellant-free inhalable solution which contains water, ethanol or a mixture of
water and ethanol as solvent.

25
22)  Inhalable solution according to claim 21, characterised in that it optionally
contains other co-solvents and/or excipients.

23)  Inhalable solution according to claim 22, characterised in that it contains as

30  co-solvents ingredients which contain hydroxyl groups or other polar groups, e.g.
alcohols - particularly isopropyl alcohol, glycols - particularly propyleneglycol,
polyethyleneglycol polypropyleneglycol, glycolether, glycerol, polyoxyethylene
alcohols and polyoxyethylene fatty acid esters.




t hat they contain as exci pients surfactatlts, stabilisers, conplexing

“agents, antioxidants and/or preservatives, flavourings, rmacol ogical ly
acceptable salts and/or vitam ns. 5 25) Inhal able sol ut ilgz)zct(g’%&gd‘oéi ng to

claim 24, characterised in that they contain as conplexing agents editic
acid or a salt of editic acid, preferably sodium edetate. 26) Use of a
conposition according to one of clains 1 to 25 for preparing a 10

medi cament 24pr  Inheldbie ebliEbhs abchrafd td Ly ory

ibsitpdon ity i (@'gﬁe%fycl.&‘hsoﬁﬁf 95 naraltenBsd i

_ that'they contain as excipients surfactants, stabilisers, complexing agents,
antioxidants and/or preservatives, flavourings, pharmacologically acceptable salts
and/or vitamins.

25)  Inhalable solutions according to claim 24, characterised in that they contain
as complexing agents editic acid or a salt of editic acid, preferably sodium edetate.

26) Use of a composition according to one of claims 1 to 25 for preparing a
10 - medicament for the treatment of inflammatory or obstructive respiratory
complaints, particularly asthma or COPD.




