1 NOVEL MEDICAMENT COMPOSITIONS, BASED ON ANTICHOLINERGICALLY EFFECTIVE
COMPOUNDS AND BETA-MIMETICS The present invention relates to new medicament compositions
based on anticholinergic compounds, which have a long-lasting effect, and [i-mimetics, which have a
long-lasting effect, processes for their production.and their use in the therapy of respiratory ailments.
Background of the invention It is known from the prior art that [3-mimetics and anticholinergics can
successfully be used as bronchospasmolytics for the treatment of obstructive respiratory ailments -

such as e.g. asthma. Substances with (3-sym o-mimetic lven - . the active
substance I%Q'?‘fgi‘eMF,Q‘%\qu}?)wgtﬂgg’%%tgrt%gﬁgﬁfjﬁﬁ%@%ggéﬁéiﬁﬁhgundesirable
side-effects when adminigtE BT VE Q et GYNEal KD BESMiBibIRSdsSmanifest as unease, '
excitation, sleeplessness, fear, shaking fingers, outbreaks of sweating and headaches. Here,

inhalative application does not exclude these sid -effectﬁtalghouggi%%/ %rgs%cangﬁally less severe than
with pefhalrsepand iventigniekalen. e Me YRR ES! i€ [3Esympa Ro-rnimetics used as asthma
agents argiproNadyiessmnptendathaiciofeaveleso peoleslinga e tlsant fRENaHss: SRR heart. It
generat %1 dia. Ralpiiation. (Bging B qte isike rempaisanrtitaLinytbeia tfie. Théapyon (Ed.),
Medicar&ge\gl%1 iﬁ%eé(#ec,ts nd Interﬁions, Wissenschaftliche Verlagsgesellschaft, Stuttgart 1986,S.
5841. D@%@ﬁﬁf@ﬁ%ﬁﬁé’?ﬁ%ﬁﬁon Surprisingly, it has now been found that the above-mentioned
side-effects can be substantially reduced by a combination of a 0-sympatho-mimetic, which has a
long- lasting effect, with an anticholinggiggraiah bashe [prg:tfaising effect. In addition, it was also very
surprisingly discovered thlt the bronchospasmolyti Anlchelingtgigcwhich ehe
long-lastirig KR grﬁmlj’, %%%gﬁcig%ﬁﬁcfpﬁﬁg ggo%fé%;%}ﬁ%@'eptﬁcrease ina. upera?dditive
“mannerused as bronchospasmolytics for the treatment of obstructive respiratory aillments -

such as e.g. asthma. Substances with B-sympatho-mimetic effectiveness - such as

e.g. the active substance formoterol, also known from the prior art — can, however,

be associated with undesirable side-effects when administered fo humans.

Generally, the central effects manifest as unease, excitation, sieeplessness, fear,
shaking fingers, ouibreaks of sweating and headaches. Here, inhalative application
does not exclude these side-effects although they are generally less severe than with

peroral or parenteral application.

The side-effects of the p-sympatho-mimetics used as asthma agents are primarily
associated with a more or fess pronounced B1—$timu!ating effect on the heart. It
generates tachycardia, palpitation, angina pectoris~!ike_compiaints and arrhythmia
[P.T. Ammon {Ed.), Medicament Side-effects and Interactions, Wissenschaftliche
Verlagsgesellschaft, Stuttgart 1986,5. 584].

Description of the invention
Surprisingly, it has now been found that the above-mentioned side—eﬁects can be
-substantially reduced by a combination of a B-sympatho-mimetic, which has a long-
lasting effect, with an anticholinergic, which has a long-lasting effect.

In addition, it was also very surprisingly discovered that the bronchospasmolytic
effects of the anticholinergic, which has a long-lasting effect, and the p-mimetic,
which has a long-asting effect, increase in a superadditive manner.



2 Hence with the combination of active ingredients according to the invention, a substantial increase
in effectiveness can be expected - in comparison to the individual substances and combinations
known from the prior art - in the case of both COPB and asthma. The foIIowing active ingredients can
preferaka)ll_i/ be used as 11-mimetics, which have a I astlngprgect in the ac  ingredients

combinatiBAGEKEHRIMEGORBIRREIRIGH 2B AHDES 8@? 1PEURIBE & %%? fenoterol,
formoterakbliséxoipat radiea daute eligpiibeteros pmcb@mdpm@dtefm crinpeteson $altbaterol, terbutalin,
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)-benzothiaz
1-(2-fludP8ih- %?&mﬁw‘?ﬁt -(1-benzimidazolyl)-2-methyl-2-butylamino]ethanol,
1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(1-benzimidazolyi) methyl-2- butylamino]ethanol,

rlr; ([ezt:yf'?ﬁgrﬂiﬂb@ﬁﬁﬁoa&% GRS Pl WHeZel3tby NNodaesayinminesi@NWhdh have a

s R el Inthe asive noresies s oambinelion AersIriag o he dvention.
|no]ethahemquﬁéﬁrlﬁy@ﬂ@@ﬂﬁwwmﬁé'ﬁ%@in 8%“2‘% (ﬂfﬂ‘—ﬁtﬁ%x%ﬁ@hﬂﬂjléﬁﬁﬁethyl 2-
propylarmm&%hqﬂ%&d%ﬂ proyeie; ?resm@'céh-bﬂ d=heprerszsufioriictdy{Eltdtateihoxyphenyl)-1,2,4-

5 nyaro B AR LS 2 sy psopylsyiphanylethyl-
1-(4- ammﬂsﬁmﬂﬂﬂl {BobeREYBFEIRPS-2-terf -butylamino)ethanol or
1-(4- ethﬂxwmwmﬁqqmyﬂ ﬂh{@t@phmyﬂramwmymytamm)emamsnnpﬁmlanm the form

pharmacy o&%atﬂ%’fw R e B e e,

pharmac y o acid a are preferably used as 9-mimetics,
which hzi%!ﬂé Qfect, in
1-{2H-5- hydroxy»3-0x0—4H -1,4-benzoxazin-8-yl]-2-{3-(4-N ,N-dimethylaminophenyl)-2-

methyl-2-propylaminojethanol,
1-{2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yi]-2-[3-(4-methoxyphenyl}-2-methyl-2-
propylaminojethanol,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-ylj-2-[3-(4-n-butyloxyphenyl)-2-methyl-2-
propylaminojethanol,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-methoxyphenyl)-1,2,4-
triazol-3-yl]-2-methyl-2-butylamino}ethanol,
5-hydroxy-8-(1-hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one,
1-{4-amino-3-chloro-5-trifluoromethylphenyl)-2-ferf.-butylaminolethanol or
1-(4-ethoxycarbonylamino-3-cyano-5-fluorophenyl)-2-(fert.-butylaminojethanol,
optionally in the form of their racemates, their enantiomers, their diastereomers and
mixiures thereof, and optionally their pharmacologically-compatible acid addition
salts.

The following are preferably used as 3-mimetics, which have a long-lasting effect, in
the active ingredients combination according to the invention:
formoterol, salmeterol,
4-hydroxy-7-[2-{{2-{[3-(2-phenylethoxy)propyljsulphonyl}ethyl]-aminojethyl]-2(3H)-

- benzothiazolone,
1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-ben zimidazolyl)-2-methyi-2-butylaminolethanol,
1-[3-(4-methoxybenzyl-amino)-4 -hydroxyphenyl}-2-[4-(1-benzimidazolyl)-2-methyl-2-
butylamino]ethanaol,
1-[2H-5-hydroxy-3-oxo-4H-1 4-benzoxazin-8-ylj-2-[3-(4-N,N-dimethylaminophenyl)-2-
methyl-2-propylamino]ethanal,



the active ingredients combination according to the invention: formoterol, salmeterol,
4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl] sulphonyl)ethyl]-amino}ethyl]-2(3 H )- benzothiazolone,
1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-ben zimidazolyl)-2-methyl-2-butylamino]ethanol,
1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyll-234-(1-benzimidazolyl)-2-methyl-2-
butylaminpjetha 2 H-5-hydraxy-3-0xA4H:1:A-Renzoxarine:Sy sl & _ o
imethylallrr:%%l?ﬁ(g\l%’lf-:%-g %gﬁgﬁrﬁgﬁrﬁ%ﬁ?}gﬁi %egl]]z 3? F}@M@J@Méﬂ%@ methyl-2
1-[2H-5 MRS hanalA-henzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-methyl-2-
propylartifRietiagdioxy-3-oxo-4H-1,4-benzoxazin-8-yi]-2-[3-(4-n-butyloxyphenyl}-2-methyl-2-
1-[2H-5;€, émﬁigig}hﬁé-,l‘-(;{.élr-ben20xazin-8-y|]-2-[3-(4-n-butyloxyphenyl)-z-meth yl-2-
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roxy-3-0
triazol-3tyé)z2irdetflyl-rietiyiafriebdaningtedpiplally in the form of their racemates, their

enantiogsfis-gnAiaramemss srandraniassterobrnstiopiienaiiiéiedastereomers and
pharmacalagically-compatible aci ﬁtg . ? ferablyiite follgwingars,used as
f3-mimeftri‘é)§%ﬁﬁgh & 'a?ﬁ’é?%g)nsgo iﬁégnf %%%Bﬁ%%g% %@%ﬁveﬁ%n:' ormotero{]orl salmeterol,
optionalBglfsthe form of their racemates, their enantiomers, their diastereomers and mixtures thereof,
and optionally their pharmacologically-compatible acid addition salts. As stated above, the 13-mimetics

hich h long-lasting gff i ir. physialpgically and
iy 7 el S ey e B S i VR o A
the acidesHaRRsitieaRASSRIAIBEI AN IBVADHASE ir5a! et pRImRiaRh pHimibrndhe,
methangsip b tieReigavelieadeiupanitianidrsutainidiasisremiescahditnindaces dherelsic acid.
Furtherore, BHSHAR Sl pAMIRNEIEGRENRESIRSatRe 4RCkddition salts.

' As stated above, the fi-mimetics which have a long-lasting effect can be converted
and used in the form of their physiologically and pharmacologically-compatible salits.
The following can be considered, by way of example, to represent the acid addition
salts: hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanosulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid, citric acid
or maleic acid. Furthermore, mixtures of the aforementioned acids can be used.

From the viewpoint of the superadditive bronchospasmolytic effect, the fumarate of
formoterol (abbreviated to formotero! FU} is especially preferred as a 3-mimetic

- which has a long-tasting effect. Here, the active substance formoterol can be used as
an enantiomer or diastereomer mixture or in the form of the individual
enantiomers/diastereomers. With the same preferred significance, according fo the
invertion, salmeterol can also be used as a B-mimetic which has a long-lasting
effect, oplionally in the form of its racemates, enantiomers, of which the (R)
enantiomer is most especially preferred, and optionally its pharmacologically-
acceptable addition sails.

As anticholinergics which have a long-lasting effect, basically those which are
already known from the prior art - such as glycopyrronium bromide and esters of bi-
and tricyclic amino alcohols — are suitable, such as are known from European
disclosure document 0 418 716 and international patent application WO 92/16528,
and to the full contents of which reference is hereby made.



From the viewpoint of the superadditive bronchospasmolytic effect, the fumarate of formoterol
(abbreviated to formoterol FU) is especially preferred as a f3-mimetic which has a long-lasting effect.
Here, the active substance formoterol can be used as an enantiomer or diastereomer mixture or in the
form of the individual enantiomers/diastereomers4With the same preferred significance, according to
the invention, salmeterol ¢ -mimetic.whi =lasti t, optionally
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and opgonsigarepasmacndshalifemicsiighdas Adend4asting sREEhANE/HRERIMEA P &le a
long-lagiingeidegs, basically those which are already known from the prior art - such as
glycopyrronium bromide and esters of bi- and tg¢yclic amino alcohols - are suitable, such as are
known from European disclosure document %}l@ 716 and international patent application WO
92116528, and to the full contents of whichz eren):aii@ereby made. 4 Within the framework of the
invention, glycopyrroniumbromide can especially be considered as an anticholinergic which has a
long-lasting effect, and compounds of formula (1) O ZZO-A (l) can be considered as esters of bi- and
tricyclicaming alsohalsraMheseinArdIursAdaBRE aenrialdonai (1) CHZ CH +NRR' Q \CHZ
CH/ (1), in which Q denotes one of the double-bonded groups -CH2-CH2-, -CH2-CH2-CH2-, -
CH=CH-, or

wherein

A denotes a group of general formula ({1}

\ Y /
CH, .
in which _
Q denotes one of the double-bonded groups -CHgo-CHo-, -CHo-CHp-CHa-, -
CH=CH-, or
~——CH CH—

N

R  denotes an optionally halogen- or hydroxy substituted C1-Cg4 alkyl group,
R° denotes a C{—Cy4 alkyl group and R and R’ can also combine to form a

— C4—Cg alkylene group,

and
an equivalent of an anion X counters the positive charge of the N atom,

Z  denotes one of the groups

Ry O (V)
wherein

Y  represents a single bond, an O or S atom or one of the groups -CHo-,
-CH9-CHo-, -CH=CH-, -OCH2- or -SCHp-;



-CH CH \O/ R denotes an optionally halogen- or hydroxy substituted C1-C4 alkyl group, R'denotes a
C1-C4 alkyl group and R and R' can also combine to form a C4-C6 alkylene group, and an equivalent
of an anion X counters the positive charge of the N atom, Z denotes one of the groups RRi R~orY
R3 (1) \/ (IV) wherein Y represents a single bond; an 0 or S atom or one of the groups -CH2-,

-CH2-CH2-, -GH=CH-, -OCH2- or -S - . depotes hydrogen, C1-C4 alko -C4 alkyl,
which can o;fﬁona ngéegﬁ& i?ﬂ?e%‘%é%i@; k@é(ﬁo?gs% tﬁén%/, prh\gh;/%’ﬂ%y &é%%}?fg?% | or
cyclohexyl group, i erdiatitaeskbin bis®an also be substituted by methyl, and thienyl and phenyl
can also be substituted by fluorine or chlorine, R3 denotes hydrogen or a thienyf or phenyl group,

hich j lly b bstituted b | - evh, i ' '
Facemates. o oHERTR AR PR, Sreiebatih SPLIOBRE A BB VIERE ot e
invention, glycopythssaartepidaeaisespesuiptiviies Bymsttudnard sy and aitedkhergic which

has a long-lasting efieefisartst eamytitiutss of fuoride cr)ddodeconsidered as esters of bi- and
tricyclic amino alcohols, wherein A denotes a group of general formula (1)

R’ denotes hydrogen or a thienyl or phenyl group, which can optionally be
substifuted by halogen or C-C4 alkyl,

optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof.

Within the framework of the invention, glycopyrroniumbromide can especially -
preferably be considered as an anticholinergic which has a long-lasting effect, and
compounds of formula (I) can be considered as esters of bi- and tricyclic amino
alcohols, wherein

A denotes a group of general formula (1)

/CHzM ?H \

—— CH *NRR' Q
\ L /
B CH,— (.
in which
Q denotes one of the double-bonded groups -CH = CH-, -CHo-CHap- or
—~-—CH CH

o

R denotes a methyl, ethyl or propyl group, optionally substituted by-fluorine
or hydroxy, |

R denotes methyl, ethyi or propyl, preferably methyl,
and
an cquivalent of an anion X selected from the group comprising chloride,
bromide and methanesulphonate, preferably bromide, counters the
positive charge of the N atom,

Z  denotes one of the groups



CHZIH +NRR'Q CH2 CH/ (ll), in which Q denotes one of the double-bonded groups -CH = CH-,
-CH2-CH2- or -CH CH R denotes a methyl, ethyl or propyl group, optionally substituted by fluorine or
hydroxy, R' denotes methyl, ethyl or propyl, preferably methyl, and an equivalent of an anion X
selected from the group comprising chloride, bronfide and methanesulphonate, preferably bromide,
counters the positive charge of the N atom, Z denotes /- he groups 6 R Rt RZ or R3 (111) (IV)
wherein Y represents a single bond or an 0 atom; R1 de iydrogen, OH, methoxy, ethoxy,
propoxy, methyl, ethyl, propyl,hydroxymethyl, hydroxyeth#e{ hydroxypropyl; R2 denotes a thienyl,
phenyl, or cyclohexyl group, whexein these groups can slso be ubstituted by methyl, and thienyl and
phenyl can also be substitute fluoririe or clorine, R3ydenotes hydrogen, or a thienyl or phenyl
group which can optionally be suR%tituﬁi by fluorine, c @o meth(y{,f)ptionally in the form of their
racemates, their enantiomers, their diastefeomers and

wherein
Y represents a single bond or an O atom;

R' denotes hydrogen, OH, methoxy, ethoxy, propoxy, methyl, ethyl, propyl,
hydroxymethyl, hydroxyethyt or hydroxypropyt;

R? denotes a thienyl, phenyl, or cyclohexyl group, wherein these groups can
also be substituted by methyl, and thienyl and phenyl can also be
substituted by fluorine or chlorine,

RY denotes hydrogen, or a thienyl or phenyl group which can optionally be
substituted by fluorine, chlorine or methyl,

optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof.

According to the invention, medicament compositions in which compounds of
formula (1) are used as anticholinergics which have a long-lasting effect are of
- special significance, wherein

A  denotes a group of general formula (i)

CH,—— CH
—— CH *NRR' Q
\ L /
“He ()
in which
Q denotes one of the double-bonded groups -CH = CH-, -CH2-CHz- or

—CH CH——
o

R denoles methyl or ethyl;



mixtures thereof. According to the invention, medicament compositions in which compounds of
formula (I) are used as anticholinergics which have a long-lasting effect are of special significance,
wherein A denotes a group of general formula (11) CHZ CH +NRR'Q CH2 CH/ O Il , in which Q
denotes one of the double-bonded groups -CH = CH-, -CH2-CH2- or -CH CH R denotes methyl or
ethyl; 7 R' denotes meﬁtira/l, and an equivalent of the anion X = bromide is positioned opposite the
positive cha%e of?ﬁé‘ atonT, 2’denotes one of the groups RR RZ or R3 (111) (IV) wherein Y
denotes an 0 atom2RY denotes hydrogen, OH or hydroxymethyl; R2 denotes a thienyl, phenyl or
cyclohexyl group; B3 dgmetasdysiagemridianyl-obgiringd &reusi@piiahelposifectforpaditver

racemates, their er&%né}%@%'ﬁhtgﬂra @%‘ereomers and

Z  denotes one of the groups

R.
R2’> ] or
3

R™ au

wherein

Y  denotes an O atom;

R' denctes hydrogen, OH or hydroxymethyl;

R® denotes a thienyl, phenyl or cyclohexyl group;
R® denotes hydrogen, thienyl or phenyl group,

Optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof. '

Of the compounds named above, within the framework of the present invention
those of 3-a configuration are especially preferred.

e The described anticholinergic active substances can optionally be used in the form of
' their pure enantiomers, mixtures thereof or their racemates.

It is especially preferred that tiotropium salt —especially tiotropium bromide
[(1c,2p.4B,50,7B)-7-{(hydroxy-2-thienylacetyl)oxy]-9,9-dimethyl-3-oxa-9-
azoniatricyclo[3.3.1 .0**Inonane bromide monohydrate — abbreviated to tiotropium
BR] — is used as an anticholinergic.

As alkyl groups (even insofar as they are components of other groups), unless
otherwise defined, branched and unbranched alkyl groups with 1 o 4 carbon atoms
are considered. By way of example, methyl, ethyl, propyl or butyl are named. Insofar
as not otherwise named, all of the possible isomeric forms of the hereinbefore-
named designations propyl and butyl are included. For example, the designation
propyl includes the two isomeric groups n-propyl and iso-propyl, the designation butyl
n-butyl, iso-butyl, sec. butyl and tert.-butyl. Optionally, common abbreviations are



mixtures thereof. Of the compounds named above, within the framework of the present invention
those of 3-a configuration are especially preferred. The described anticholinergic active substances
can optionally be used in the form of their pure enantiomers, mixtures thereof or their racemates. It is
especially preferred that tiotropium salt -especially&iotropium bromide [(1

a,2p,4p e 4R) YAy e hisrlassiondrieR dimathybdpexadtraaomairioy ¢laithgil ©24Inonane

bromide monoh dra - abbreviated to tiotropium BR] - is used as an anticholinergic. As alkyl groups
(even |nf§’6f§ tﬁ are components of other groups), unless otherwise defined, branched and
unbranched alkyl groups with 1 to 4 carbon atoms are considered. By way of example, methyl, ethyl,

ﬁé?gﬂﬁégﬁmﬁqu?f gér\gf)%ﬁé%a L S bckited Zo aeoolct i mga'w@”{.‘inmﬁfoepyt
mcludeé’f ngé?s ﬁ{d feyPiap é%pyla |sc§-/h$c()ie Y ﬁ:ﬁ% 'n%%é%%ty? FL § é@ butyl, sec.
butyl analteart. a@uiymtbptméwamrﬁm@@/ra%ﬁ%f@h g)ll?wwgﬁf&@ by way
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alkyl grdu 2 VA an oxygen atom and witH I'to 4 carbon atgms, are considered. The following

are namwt;ﬁf%f@f@@ﬁfbl@ew%wsé%mxb%%? t B8 BN Butoxy (= butyloxy). Here

too, insofar as not otherwise named, all of the possible isomeric forms of the hereinbefore-named
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carbon atoms are consi

as alkyléne groups. %EZ:Y Ilow are naEn 5% mryof example:
butylenésﬁwgﬁ&%ﬁ@em%‘?ﬂ“&g ﬁfﬁ Bﬂ{@ & PUEBIE isomeric forms of
the herm&b@j@&m&mﬁid@sjgnmm&mmemnhéxyléné@ﬁéposs:ble isomeric
forms of the hereinbefore-named designations butylene, pentylene, hexylene are
included. For example, the designation butylene includes the isomers
n-butylene, 1-methylpropylene, 2-methylpropylene, 1,1-dimethylethylene, 1,2-
dimethylethylene, elc.

Generally, fluorine, chlorine, bromine or iodine are designated as halogen.

Insofar as not otherwise mentioned, anion X is generally designated as fluorine,
“chlorine, bromine, iodine, methanesulphonate, fumarate, citrate.

The active substance compositions according to the invention are preferably
administered in the form of a dosing aerosof — however, any other form or parenteral
or oral application is possible. Here, the application of dosing aerosols embodies the
preferred application form, especially in the therapy of obstructive lung diseases or
for ihe treatment of asthma.

Apart from applications in aeiosols which operate via propellant gases, the active
substance combinations according to the invention can also be administered by
means of so-called atomisers, via which solutionis of pharmacologically-active
substances can be sprayed under high pressure so that a mist of inhalable particles
results. The advantage of these atomisers is that the use of propellant gases can be

completely dispensed with.

The medicaments intended for inhalation are usually dissolved in an aqueous of
ethanolic solution, wherein solvent mixtures of ethanol or water are also suitable,
depending on the solution characteristics of the active substances.



included. For example, the designation butylene includes the isomers n-butylene, 1-methylpropylene,
2-methylpropylene, 1,1-dimethylethylene, 1,2- dimethylethylene, etc. Generally, fluorine, chlorine,
bromine or iodine are designated as halogen. Insofar as not otherwise mentioned, anion X is
generally designated as fluorine, chlorine, bromineg iodine, methanesulphonate, fumarate, citrate. The
active substance compositions according to the invention are preferably administered in the form of a
dosing aerosol - however, any other form or parenteral or oral application is possible. Here, the
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be administered by means of so-called atomisers, vig which solutions of tharma,cologically-active
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wherein solvent mixtyres of ethanal or.water are also suitable, depending on'the solution
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& atomisers are described, for example, in PCT patent
application no. W091/14468 and international patent application PCT/EP96/04351, reference here

being magp i tieaaiensiiaesi il dhe armisemsisiessiinehhRiRenist sint=aR fgrQyse under
the desi natiEn Rﬁsfimaté%i defineg volumaet? of solutions containing active substances are sprayed
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at high reggllf E;W gﬁ'ﬁ%?g BrHA fiS&rable aerosols result with a preferred particle size of

between 1 and 10, preferably between 2 and 5 micrometres. Amongst others, mixtures which e.g.
contain g0 elcf daRivestrieciipblesitsusiahe solvent are optionally other co-solveits

and the medicament preparation can also contain flavourings and other
pharmacological adjuvants. Examples of co-solvents are those which contain
hydroxyl groups or other polar groups such as alcohols — especially isopropyl
alcohol, glycols — especially propylene glycol, polyethylene glycol, polypropylene
glycol, glycol ether, glycerol, polyoxyethylene aicohols and esters of polyoxyethylene
fatty acids. Co-solvents are suited to increasing thee solubility of adjuvants and,
optionally, the active substance.

Other pharmacological adjuvants can be added, such as e.g. présewatives,
especially benzalkonium chioride. The preferred quantity of preservatives, especially
benzalkonium chioride, is between 8 and 12 mg/100 mi solution.

Complex formers can be added to the active subsfance combination to avoid spray
anomalies. Suitable complex formers are those which are pharmacologically-
acceptable, especially those which are already permitted under drug licencing laws.
EDTA, nitrilotriacetic acid, citric acid and ascorbic acid, and aiso their salts, are
especially suitable. The disodium salt of ethylenediamtetraacetic acid is especially
suitable.

The proportion of dissolved active substance composition in the finished medicament
preparation is between 0.001 and 5 % - preferably between 0.005 and 3 %,
especially 0.01 to 2 %. The maximum concentration of medicament is dependent on
solubility in solvent and the necessary dosage for attaining the desired therapeutic
effect.



as solvents for medicament preparation. Apart from water, other components of the solvent are
optionally other co-solvents and the medicament preparation can also contain flavourings and other
pharmacological adjuvants. Examples of co-solvents are those which contain hydroxyl groups or other
polar groups such as alcohols - especially isopropyly alcohol, glycols - especially propylene glycol,
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Component parts Composition An m g/100 ml Tlotroplum bromlde 333 3 mg Formoterol fumarate
333.3mg
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Component parts Composition
in mg/100 ml
Tiotropium bromide 333.3 mg
Salmeterol xinafoate 666.6 mg
Benzalkonium chloride 10.0mg
EDTA 50.0 mg
HCIL(1n) ad pH 3.4

In addition, the active substance combinations can also be inhaled in the form of a
powder. The production of such administration forms is known from the prior art.
Apart from the active substance combination, corresponding to the present invention,
they contain pharmacologically-compatible carrier or adjuvant substances — such as
e.g. microcrystailine lactose. The dose provided for inhalation can, for example, be
filled into capsules and has e.g. the following composition:

Componient paits Quantity
Tiotropium bromide hydrate 6 g
Formoterol fumarate x 2 HyO 6 ug

Lactose monohydrate ad 25 mg




Benzalkonium chloride 10.0 mg EDTA 50.0 m HCI 1 n ad pH 3.4 Component parts Composition in
m91100 ml Tiotropium bromide 333.3 mg Salmeterol xinafoate 666.6 mg Benzalkonium chloride
10.0 mg EDTA 50.0 mg HCI (In) ad pH 3.4 In addition, the active substance combinations can also be
‘inhaled in the form of a powder. The production ofisuch administration forms is known from the prior
art. Apart from the active substance comblnatlon correspondln to the present invention, they
contain pharmacologically-compatible Resillsplbileenesiggshces - such as e. g. microcrystalline
lactose. $hmdb9&qaamdb&ﬁ¢mndhﬁaﬂmmlﬁm@‘ﬁmﬁm’étiberoiﬂiamlbt@a@ﬁ@éufeﬁrﬂ@tbP@S e.g. the

followingiGeANRASIHAR SRR PRI ALY BRI IR RN 3I? Ao degrnoterol fumarate
x2H206 I‘Bllctose mono Bgdr rﬁ%i 5m1ll ﬂ{s Its of the xperlment Bronc spasmolytlc and
cardiova®l ?%1‘%&35?(& Fb@ b 5y ‘Fﬂﬁﬁarate and combinations thereof after
mhalatweaphcatlon of an aqueous solutlon to narcotised dogs by means of Respimat(r). Material

8 HEnHBIHYHS with a body weight of 27 to 32 kg. Kept in individual or communal

_cages, peﬁeteﬂagtehdagi; fetit, datso dgdmangroof 15 he s Rgf%merﬁmmaﬁ@ Eﬁ%ﬂﬁﬂi}mﬁl water
freely avaiable pelleted standard foad, last fed approx. 15 hours before the start of the tests,
drinking water freely available.

After pre-medication with 2 mg/kg morphine hydrochloride i.m., 30 mg/kg
pentobarbital-sodium (Nembutal®) is slowly injected intravenously. The animals are
relaxed with 1.0 mg/kg i.v. suxamethonium.

After intubation via a servo ventilator 900 C {Siemens), the animals are ventilated
with ambient air and oxygen (4:1), frequency 15/min., breath volume 6 — 8 ¥min. For
registration of the breathing mechanics, breath flow is determined by means of a
pressurising pipe (flesh no. 1), installed directly before the orotracheal tube, of a
differentiai pressure recorder and amplifier DCB-4C. A catheter is placed in the
trachea and a second (balloon) catheter is placed in the lung section of the
oesophagus. Both are connected with a differential pressure recorder and ampiifier
for determination of the transpulmonary pressure. A breath mechanics computer
(fFD-Mahlheim) determines the pulmonary resistance (R) from the registered
pressure values. From this, a computer program VAS-1 LA (IFD-Mihlheim)
calculates:

Pulmonary resistance = max. transpulmonary pressure
breath flow

Registration of heart frequency is via ECG (extremity derivative {l) and
cardiotachometer.

After an equilibration period of 30 mins, short-term bronchospasms are generated by
Lv. injection of 10 pg/kg acetyicholine chloride — this is repeated 2 — 3 x within a 10-
minute period. The test substances tiotropium bromide, formoterol fumarate and the
combination of both substances are administered as aqueous solutions with the
BINEB atomiser (Respimat®). Application of the combinations takes place with the
individual combinations with an interval of approx. 1 minute. With the BINEB system,
the triggering mechanism takes place at the end of the expiration phase and the



After pre-medication with 2 mg/kg morphine hydrochloride i.m., 30 mg/kg pentobarbital-sodium
(Nembutal(r)) is slowly injected intravenously. The animals are relaxed with 1.0 mg/kg i.v.
suxamethonium. After intubation via a servo ventilator 900 C (Siemens), the animals are ventilated
with ambient air and oxygen (4:1), frequency 15/mjp., breath volume 6 - 8 I/min. For registration of the
breathing mechanics, breath flow is oe(lglermln means o a!%[essiurkﬂn%%eh@esh no. 1), installed
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ifferential pressure fecorder an ampli
catheteiinis pikatehiphthse whdhedegrit Re@Uhd (balloon) catheter is placed in the lung section of the
oesophagus. Both are connected with a differential pressure recorder and amplifier for determination
of the transpulmonary pressure. A breath mechanics computer (IFD-Muhlheim) determines the
pulmondgsegissance (R) from the registered pressure values. From this, a computer program VAS-1
LA (IFD-Muhlheim) calculates: Pulmonary resistance = max, transpylmonary pressure breath flow
RegistratiSH epHEARTREYHBNCy is via ECG (extremity darRAty Iff)‘@ﬁg Ehrdiotachometer. After an

equilibration period of 30 mins, short-term bronchospa wICTe by i.v, injection of 10 pg/kg
acetylcr?:ct) A @E(ﬁ‘)ém?ﬁ?ée[g repeated 2 - 3 x within as‘ﬂ)h#s minutz[%gelﬁ) . The test substances

tiotropiumdirepNAR HRImRIE e kbimatateiduehiiateombinatiangidiolio substaaees gre administered as
aqueous.solutions with the BINEB atomiser (Respimat(r)). Application of the combinations takes place

with the individual combinations with an interval of approx. 1 minute. With the BINEB.system, the

triggeringabigsnhnishsbeve daatingyanaorad s pmistmalieiseubsipire 1o 2lmmitad 8blution is
pressedipie Wiehirasheeraonshiaitieepenchetiieliavibions pifttierpuiass afithedistatbepump. Dosages
increases, induced by ACh, over the time from180 minutes.

Results

The results are shown in the Tables and in the diagrams. 3 and 10 pg tiotropium
bro'mi'de, or formoterol fumarate, inhibit the bronchial resistance increased by
intravenous injéction of ACh, stepped with regard to dosage and clear. The
maximum bronchospasmolytic effect of formoterol FU rapidly occurs with both
dosages, that of tiotropium BR delayed after approximately 60 mins. The effective
duration of formoterol FU is comparatively short, especially with the low dosages, but
according to expectations those of the tiotropium BR were continuous until the end of

the test (180 mins).

With tﬁe combination of 3 ug tiotropium bromide + 3 pg formoterol FU, a very rapidly-
occurring bronchiospastolysis. of 90% was attained which continued practically
unchanged until the end of the test. The protective effect of the combination
substantially exceeds that of the individual components, but also the sum of the
individual effects of 3 g tiotropium bromide and 3 g formoterol FU.

it exceeds the effects of 10 pg tiotropium bromide or 10 pg formoterol fumarate (cf.
Diagram 2).

Tiotropium bromide on its own has no influence at all on the heart frequency, either
with 3 pg or 10 pg. On the other hand, formoterol FU increases it in stages,
dependent on dosage, and above alf by a maximum of over 90% with high dosage.
Values of over 80% are still measured after the end of the test. The frequency effects
are substantially lessened with the combinations 3 + 3 pg, or also 10 + 10 g
tiotropium bromide and formoterol fumarate, and lie below 30 %.



Tiotropium bromide: 3 and 10 pg/15 pl Formoterol fumarate: 3 and 10 pg/15 pi Tiotropium bromide +
formoterol fumarate' 3 + 3 pg or 10 + 10 pg/15 p1 Tables 1 - 6 show the starting values and the values
after substance treatment over time within 180 minutes. The percentile inhibitions of the pulmonary
resistance increases, induced by ACh, over the tjgne from180 minutes. Results The results are shown
in the !gblgs End in the diagrams. 3 and 10 pg tiotropium bromide, or formoterol fumarate, inhibit the
bronch ce increased by intravenous injection of ACh, stepped with regard to dosage and
clear. Brdiralpanionsing rerskpaais faendsdtoie srobienton iHh%‘éBlﬁ’é‘%%lﬁbe?@ sages,
that of fiireniimBiR ¢elaysdafientephekidiaielabSubitanths: effective duration of formoterol FU is
comparatively 'short, especially with the low dosages, but according to expectations those of the
tiotropium BR were continuous until the end of the test (180 mins). With the combination of 3 pg
tiotropitim br%ﬁﬁ&éqné%g?f&ﬁﬁﬁ%rol FU, a very rapidly- occurring bronchiospasmolysis of 90% was
attained whiclhsgrfinaeidrptdati€atly unchanged until the end of the test. The protective effect of the
combination substantially exceeds that of the individual components, but also the sum of the
individual effects of 3 pg tiotropium bromide and 3 pg formoterol FU. It exceeds the effects of 10 pg
tiotropilHt BFSRAEY or 10 pg formoterol fumarate (cf. Diagram 2). Tiotropium bromide on its own has
no influence at all on the heart frequency, either with 3 pg or 10 pg. On the other hand, formoterol FU

increases it if\ﬁéa&ﬁ%rg@@gog@%gemgi@w@gm a maximum of over 90% with high
dosagZ‘.?' Values of over 8_0‘69 are,still Fr{:fasured after the end of the 5@5% . |1Fﬁ?fé6f_‘c]§§ncy effects are
pg tio

substafitially 18&sERRE AR edas R R e 1 N T TS o O ropitim bromide and
formoterol fuimematerahdioie below 30 %. 13

A substantially-improved therapeutic effect can be expected with the combination
preparation for both COPD and asthma, associated with the advantage of minimal

cardial side-effects.



Evaluation Entirely surprising results were found with the combination of the anticholinergic and the
(3-mimgtic as opposed to the individual substances: 1. Rapid onset of effect 2. Long duration of effect
but primarily 3. The superadditive bronchospasmolytic effect and 4. The substantially reduced
frequency increase, especially with the high formagtgrol dose. A substantially-improved therapeutic
effect can be expected with the combination preparation for both COPD and asthma, associated with
the adv of minimal cardial side-effects. 14 Tables Table 1: Influence of 3 pg tiotropium bromide
on the heart frequency of narcotised dogs after inhalative application via RespirnaP, n = 6. Heart
freguency beats/min. Control Minutes after a lication 1 5 10 20 30 60 120 180 66.50 63.00 67.00
64.00 61:96163100 67.00 GIRRHE0H S (1§AUGTRIBA HDBABOBIE BLDD BIPEBFY00f87.0_ 86.50

84,00 84.00 89.00 89.00 43,00,8400.£7.0006 A0 JOR RO IITIONAAS AP A4, 0018100

104.00 105.00 105.00 11 0 118.00 110.00110.00 111.00 110.00 100.00 85.50
85.00 874:66-90-0093:00 97.0097.00 ya{ggﬁb .00 Mea .O 92 L7 92. 67 93 17 93 33 93 50 92.00

89.00 90.00 valye sem 6.80.8.63 85 i AL :
alteration - | Control Mmutes after app[scatlon _
1 5 10 20 30 60 120 180

66.50 |63.00]67.00]64.0061.0063.00 | 67.00 ) 63.00 | 66.00
8750 | 87.00 | 84.00 | 82.00|87.00 |81.00 | 89.00 | 87.00 { 87.G0
86.50 | 84.00 | 84.00 | 89.00 | 89.00 | 89.00 | 84.00 | 77.00 ; 86.00
109.50 }115.00]115.00{116.00{120.00{121.00{104.00|105.00{105.00
11050 1119.00/119.00{118.00{110.00{110.00{111.00{110.00{100.00
8550 |85.00187.00]90.00]93.00[97.00|987.00]92.00 | 96.00
Mean 91.00 92.17 | 92.67 { 93.17 | 93.33 { 93.50 | 92.00 | 89.00 | 90.00

value
sem | 6.80 863 | 823 | 845 | 835 | 846 | 6.40 | 7.14 | 566

. 3 g tiotropium bromide, % alteration

Controf Minutes after application

1 5 10 20 30 60 120 180
66.50 5261 0.75 | -3.76 | -827 [ -5.26 1 0.75 | -5.26 | -0.75
87.50 057 | 400 ] -6291-057|-743 | 1.71 | 0.67 | -0.657
86.50 2891289 | 283 | 2.89 | 289 | -2.89 |-10.86| -0.58
109.50 502 | 502 | 5984 | 959 | 1050 -5.02 | 4.11 | -4.11
110.50 769 { 7.69 | 6.79 | -045 | -0.45 | 045 | -0.45 | -9.50
85.50 0581 1751 526 | 8.77 | 1345]13.45| 7.60 | 12.28
Mean 91.00 057 | 139 | 181 | 1.99 | 228 | 141 | -2.30 | -0.54

I value
sem 6.80 1.99 1.83 2.25 2.72 | 342 262 2.53 293




Control Minutes after a lication 1 510 20 30 60 120 180 66.50 -5.26 0.75 -3.76 -8.27 -5.26 0.75 -5.26
-0.75 87.50-0.57 -4.00 -6.29 -0.57 -7.43 1.71 -0.57 -0.57 _ 86.50 -2.89 -2.89 2.89 2.89 2.89 -2.89
-10.98 -0.58 109.50 5.02 5.02 5.94 9.59 10.50 -5.02 -4.11 -4.11 110.50 7.69 7.69 6.79 -0.45 -0.45

~ 0.45-0.45-9.50 85.50-0.58 1.755.26 8.77 13.45;33.45 7.60 12.28 Mean 91.00 0.57 1.39 1.81 1.99
2.28 1.41 -2.30 -0.54 value 93 sem 6.80 1.99 1.83 2.25 2.72 3.42 2.62 2.53 2. 15 Table 2: Influence
of 10 pg'fH#BRum bromidefBiehse REd? WQ&E@W%WI‘BBHQ@Q%O@?M HRACH Fplication via
Respimat(c), n = 6. Hea 'frizantised datginsifice Ciohtat tMen aigsliafito apiidatispich 5t %0 80=39) 60 120
180 66.50 79.00 75.00 75.00 77.00 79.00 74.00 75.00 70.00 87.50 96.00 91.00 88.00 89.00 90.00

85.00 83.00 83.00 86.50 85.00 80. Q@egg;@@ezﬁ,ggg@(@@gg&m,moo 87.00 109.50 104.00 192.00
101.00 10T°00°IQT; 03,007T03.00 105.00 lﬂ .50 1()2@%) 102.0 106 .00 101.00 96.00 101100
102.00 161:90 u5.§&§§fw 5-00-76.00-77-00 BBPAB0R e an-91.00 90.33 87/50
86.83 81,00 86.00 85.17 85.50 86.67 vaiue sent® 80 429 517 3000 4.8504.60 52 5.538075 10
tiotropiun bromidle, g ajteratiory@enires\inytes aftel 2PRIGHIPY.00 | 74.00 | 75.00 | 70.00
87.50 96.00 | 91.00 { 88.00 | 89.00 | 80.00 | 85.00 | 83.00 | 83.00
86.50 85.00 {80.00| 79.00 | 77.00 1 76.00 | 75.00 | 76.00 | 87.00
109.50 }104.001102.00]101.00{101.001101.00}103.00{103.00{105.00
110.50 {102.00{102.00{102.00{101.00] 96.00 {101.00{102.00{101.00
85.50 76.00 | 75.00 | 76.00 | 77.00 | 74.00 | 73.00 | 74.00 | 74.00
Mean 91.00 90.33 | 87.50 | 86.83 | 87.00 | 86.00 | 85.17 | 85.50 | 86.67
value
sem 6.80 489 { 517 | 500 | 4.82 | 460 | 561 | 553 | 575
10 pg tiotropium bromide, % alteration
Control Minutes after application
1 5 10 | 20 | 30 | 60 | 120 | 180
66.50 18.80 1 12.78 {1278 1 157911880 11.28 | 12.78 | 526
87.50 9711400 | 057 | 1.71 | 286 | -286 | -5.14 | -5.14
86.50 -1.73 1 -7.51 | -8.67 1-10.981-12.14}-13.29{-12.14| 0.58
109.50 | -5.02 | -6.85|-7.76 | -7.76 | -7.76 | -594 | -5.94 | 4. 11
110.50 | -7.69 | -7.69 | -7.69 | -8.60 |-13.12} -8.60 | -7.69 | -8.60
o 85.50 |-11.11]-12.28]-11.11] -9.94 |-13.45|-14.62|-13.45|-13.45
Mean 91.00 049 | -293 | -365{-330 | 414 | -567 | -5.26 | -4.24
value
sem 6.80 468 | 3.84 | 3.66 | 4.25 5.23 | 3.84 | 3.86 | 2.70




1510203060 120180 66.50 18.80 12.78 12.78 15.79 18.80 11.28 12.78 5.26 87.50 9.71 4.00 0.57
1.71 2.86 -2.86 -5.14 -5.14 86.50 -1.73 -7.51 -8.67 -10.98 -12.14 -13.29 -12.14 0.58 109.50 -5.02
-6.85-7.76 -7.76 -7.76 -5.94 -5.94 -4.11 110.50 -7.69 -7.69 -7.69 -8.60 -13.12 -8.60 -7.69 -8.60 85.50
-11.11-12.28-11.11 -9.94 -13.45 -14. 62 -13.45 -18g45 Mean 91. OO 0.49 -2.93 -3.65 -3.30 -4.14 -5.67

-5.26 -4.24 6.80.4.68 3.8 8438 16, Table 3: Infl f3
e e RS 208 RO AR R RN s Eglpthener of 3 o

Respimat(r), n = 6. Heart&§aéney aég&ﬁﬁecmh%aMmmimépappﬁcE@@mmtﬁ) 20=30. 60 120
180 94.50.102.00105.00.12900134.00138.00.134001150010800.133.00123.00140.00 162.00

165.00 159.00 153.00 147.00 140.08ea0t(ocmtien & (B2 204100Qp.00 89.00 86.00 88.00 86.00 80.50

91.00 95,00 110.0%0&100(1_95.00 94.00 94.00 9&%&2 6.3 %%88&%&99 138.00 141.00 145.00

4-AZ A AL OO D O A

140.00 1136-:06-136-:00—9250r107-607116.:00125.06 120 uu 2060 mr -06vtean 94.50

103.17 10950 12733 126.82 126 674 129 5011147 112&2 ualﬁﬂ sam ﬁ@o 9h211; 548039 10.71
11.44 10,87 9.02 8.39% 8(ormet= G0L058E, T2R061Ban00onael0dimsascigriappdicaterod b 10 20

30 60 120 180" 94.50,4.84 11bh 3 Plabied] B0 116 631984 6 53.00] 147 00 [ 140.00
6000 | 67.00 | 64.00 |100.00{ 95.00 | 89.00 | 86.00 | 88.00 | 86.00
8050 | 91.00 | 95.00 |110.00{100.00| 95.00 | 94.00 | 94.00 | 96.00
106.50 |129.00]137.00)138.00]141.00]145.00|140.00{130.00{130.00
9250 |107.00{116.00|125.00]126.00{128.00|128.00] 120.00 | 120.00
Mean | 9450 |103.17]109.50|127.33]126.83]125.67/122.50{115.671413.33
value
sem | 1003 | 919 | 1159 | 8.89 | 10.71 | 11.44 | 10.87 | 9.02 | 8.39

@

3 ug formoterol fumarate, % alteration

Control Minutes after applicafion

1 5 10 20 30 60 120 180
94.50 7.94 | 11.11 ] 36.51 | 41.80 | 46.03 | 41.80 | 21.69 | 14.29 |
133.00 | -7.52 | 526 {2180 24.06 | 19.55| 15.04 { 10.53 | 5.26
60.00 11.67 | 6.67 [ 66.67 | 54.33148.33143.33146.67 | 43.33
80.50 13.04 | 18.01 | 36.65{24.44 | 18.01 1 16.77 | 16.77 | 19.25
106.50 | 21.13]28.64 | 29.58 | 32.39136.15] 3146 {2207 | 2207
T 92.50 15.68 1 25.41 | 35.14 ] 36.22 | 38.38 | 38.38 | 29.73 | 29.73
Mean 94.50 10.32 1 15.85 | 37.72 | 36.17 { 34.41 | 31.13 | 24.68 | 22.32
value
sem 10.03 308 1 399 | 624 | 525 | 528 | 510 | 512 | 5.36




133.00 -7.52 5.26 21.80 24.06 19.55 15.04 10.53 5.26 60.00 11.67 6.67 66.67 54.33 48.33 43.33
46.67 43.33 80.50 13.04 18.01 36.65 24.44 18.01 16.77 16.77 19.25 106.50 21.13 28.64 29.58 32.39
36.15 31.46 22.07 22.07 92.50 15.68 25.41 35.14 36.22 38.38 38.38 29.73 29.73 Mean 94.50 10.32
15.85 37.72 36.17 34.41 31.13 24.58 22.32 valuetgem 10.03 3.99 3.99 6.24 5.25 5.28 5.10 5.12 5.36

17 Tabl$ azb:iéngye_ncel r?ﬁ '“Ilip"%% Eofr ti?rql fl#rlnP%?ti /0 the heart f{ﬁq%er‘,\@éfof narcotisegd dogs after

inhalative application via Respimat(r), h=b. Hear reuqnl}gﬁ%§/eb%%ts i, Contror MInutes after

application 1 5 10 20 Ba'e0tiEsy fagsoaltss infebdive2pplicston vis Resniswt.163.00 176.00
152.00 133.00 145.08 £38.00 191.00 204.00 207.00 210.00 209.00 205.00 60.00 109.00 146.00
152.00 153.00 150.00 149.00 146.00 141.00 80.50 96.00 120.00 144.00 156.00 156.00 140.00
140.00 130.00 106.50 105.00 120.00 160.00 158.00 150.00 150.00 145.00 145.00 92.50 122.00

122.00 130:00 135.00 140.00 140.00 13500 13500 Mean 94.50 115:50 132: . 50 160.33
158.67 158.50-151.33value, sem15'8373 Gaquengwnibeats w10 83 11 68 11.18 10 formakerol

fumaratd, % alterafiewn@uwihtrol Minu;és after appiiiatxbasl & {EG aﬁmcaﬂi&ao 180 94.50 22.75161.90
64.02 6d.14 68.35 72.49 86.24 60.85 133.0C 9.9g 2.p6 43.61 53,88 55.%518%56.14 %64
94.50 |116.00{153.00}155.00{157.00} 159.00| 163.00]176.00]| 15200
133.G0 {145.00{136.00|191.00}/204.00(207.00{210.00]208.00 205.00]
60.00 1109.00]146.00]152.00]153.00|150.00{149.00{146.00|141.00
80.50 | 96.00 |120.00]144.00]{156.00]156.00/ 140.00{140.00] 130.00
106.50 1105.001120.00;160.00{158.00]150.00}150.00{145.00{145.00
92.50 1122.00{122.001130.00{135.00|140.00]140.00{135.00|135.00
Mean | 09450 [115.50}132.83{155.33}160.50{160.33|158.67{158.50|151.33
value |
sefm 10.03 | 694 | 588 | 832 | 938 | 9.70 | 10831 11.68 | 11.18

10 pg formoterol fumarate, % alteration

Control Minutes after application _

1 5 10 20 30 60 120 180

9450 1227516190 |64.02 |66.14 | 68.25 ]| 7249 | 86.24 | 60.85
133.00 | 9.02 | 226 [ 43.61 {53.38 | 55.64 | 57.89 | 57.14 | 54.14
60.00° | 81.67 {143.33]|153.331155.00}150.00{148.33]143.33]135.00
— 80.50 19.25 149.07 |1 78.88 | 93.79 1 93.79 1 73.91 | 73.91 | 61.49
106.50 1 -1.41 |12.68 | 50.23 | 48.26 | 40.85 | 40.85 | 36.15 1 36.15
92.50 131.89 |31.89 | 40.54 | 45.95 | 51.35 | 51.35 | 45.95 | 45.95
Mean 9460 272015019 | 7177 | 77.10 | 7665|7414 73.79 | 65.59
value
sem 10.03 11.86 1 20.70 | 17.32 1 17.15 | 16.44 { 1570 | 15.77 | 14.42




60.00 81.67 143.33 153.33 155.00 150.00 148.33 143.33 135.00 80.50 19.25 49.07 78.88 93.79
93.79 73.91 73.91 61.49 106.50 -1.41 12.68 50.23 48.36 40.85 40.85 36.15 36.15 92.50 31.89 31.89
40.54 45.95 51.35 51.35 45.95 45.95 Mean 94.50 27.20 50.19 71.77 77.10 76.65 74.14 73.79 65.59
value sem 10.03 11.86 20.70 17.32 17.15 16.44 570 15.77 14.42 18 Table 5: Influence of the

combinat %zTﬁO%B pig tlotrprmumrg B of %&%@fgﬁ%%q @@H‘@ Mﬁg@;@mg narcotised dogs

after |n application via Res Heart freque eatstmi Con | Minutes after a
lieation 1 5 10 20 30 60 fo0MEe lé@‘lé’?eo@effb Eﬁﬂ&:‘fi‘%ﬂ ’&?6‘6’ i%‘gB 106.00 106.00
143.00 153.00 162.00 160K AH8:ChphéabidA 6l (Rebstrai®45.60695.00 106.00 109.00 111.00
121.00 119.00 108.00 114.00 107.00 95.50 110.00 117.00 129,00 128.00 130.00 129.00 123.00

123.00 {112.00 127.00 120.00 115. p@é}ﬁ%&@ﬂé&@ 12093600 96.00 101.50 100.00 11p.00

110.00 }12-001t4-00 11000 10100 95700 Me %J.UQ 08 1T17.17 ]!21 122.83 124.00 121.83 121.67
116.17 112.00 vafetr 7131 8 07 8.33 7.69 %ﬁﬂ m,u iti-promide] + 3

formotefol fumarate, % alterptiod Contrdl MTnut& aatermcaton@S 4.1680 30 48920 1880 107.50
-0.47 2.83 2.33 P.33:2.33 - 1140 7108) 116780 £ 94 3139 049100 1 245000 [ {0640 |996081 58
L T 2 T S 1153001 162.00]160.00] 158.00] 154.00| 161.00|146.00 | 145.00
9500 {106.00{109.00}111.001121.00{119.00{108.00{114.06{107.00 |
95.50 1110.00]117.00{129.00{128.00{130.00|129.00{123.00{123.00
112.00 [127.00!120.00{115.00|115.00{104.00{112.00{107.00} 96.060
101.50 [100.00|110.00{110.00|112.00/114.00]110.00{101.00] 95.00
Mean | 109.08 [117.17{121.33/122.83{124.00|121.83(121.67{116.17]112.00
vaiue
sem 7.31 8.07 | 833 {769 {731 | 737 | 847 | 673 | 7.78

e

T O™

3 ug tiotropium bromide + 3 ug formoterol fumarate, % alteration
Control Minutes after application

1 5 10 20 30 60 120 180
10750 | -047 | 233 | 419 | 233 | 2.33 | 2.33 | -1.40 | -1.40
143.00 6.09 | 1329111891049 | 7.69 | 1259 | 2.10 | 1.40
95.00 1158 | 14.74 | 16.84 | 27.37 | 25.26 | 13.68 | 20.00 | 12.63
95.50 15.18 | 22.51 | 35.08 | 34.03 | 36.13 |1 35.08 | 28.80 | 28.80
T 112.00 11339} 714 | 268 | 268 | -7.14 | 0.00 | 4.46 {-14.29
10150 | -1.48 | 837 | 837 |10.34 1232 | 8.37 | -0.49 | -6.40
Mean | 109.08 753 1 11.40113.17 | 14.54 | 12.76 | 12.01 | 742 | 3.46

value
sem 7.31 2.91 287 | 486 | 538 | 641 512 | 555 1 6.23




95.50 15.18 22.51 35.08 34.03 36.13 35.08 28.80 28.80 112.00 13.39 7.14 2.68 2.68 -7.14 0.00 -4.46
-14.29 101.50 -1.48 8.37 8.37 10.34 12.32 8.37 -0.49 -6.40 Mean 109.08 7.53 11.40 13.17 14.54
12.76 12.01 7.42 3.46 value sem 7.31 2.91 2.87 4.86 5.38 6.41 5.12 5.55 6.23 19 Table 6: Influence
of the combination of 10 pg tiotropium bromide + 10 pg formoterol fumarate on the heart frequency of
narcotised dogs after inhalative application via Respimat(r), n = 4. Heart frequency beats/min. Control
Minutes after a lication 1 5 10 20 30 60 120 1890 107.50 118)(7).00 :%86.)00 114.00117.00 117.00 117.00
116.00 130196:143.00 150166°159 9bh9 LOMREG N I ChHBY VP PAY BB PEY R *obbE%07.00
107.00 116.00 124.00 12fxa0d2500ub22 8@ tr6tte remedrens 001 0o x2dioedidrg30afzg.00

130.00 120.00 123.00 ngﬂaléﬁ\,gsaﬁgg{%ggJ,;gqq%a@a}@?.ﬁo:w&m 138.25 131.50 134.00
value Sem 11.29 10.22 11.1 113.64 14.49 14.65 14.50 12.23 11.42 10 tiotro ium bromide + 10
eaf&ll&?iﬁ?.ﬂ 1510203060120 180 107.50

formotefol Tumarate, % alteration (igntr R\/Im tes after
NZ.6 N5 Q 041 Q0N QO 0A4.7 0O ?R& r@ﬁ%&%\cy h\ N Q7 D7 D7 D 747 AQ
-0.47 -0i44-6-0 58-84-8-84- 884+ HF0+63A3- B4 50706919-5825:87 2727 26 57+-17+4817.48
&3

95.00 1.36 12.36Q@0ntrcd0.53 33.68 31.58 28 Mi @ppligatiog) 25 65 32 98 35 08 36.13
25.65 28.80 Mehin 110.25 963 40.59 18535 $4.56 26.2285.78 1087|2280 Malugo | 180

107.50 |107.00{107.00]114.00{117.00}117.00{117.00{116.00]119.00
143.00 |150.00]154.00{171.00{180.00|182.00{181.00{168.00(168.00;
95.00 {107.00{107.00{116.0G{124.00{127.00}125.00]/122.00{126.00
9550 |116.00{117.00{120.00[127.00}129.00]130.00]120.00}123.00

Mean | 110.25 1120.0C}121.25]13C.25;137.0C{138.75]138.251131.50|134.00

value
Sem 11.29 102211117 | 1364144911465 | 1450 ] 12.23 | 11.42

10 pg tiotropium bromide + 10 pg formoterol fumarate, % alteration

' Control Minutes after application _
1 5 10 20 30 60 120 180
107.50 | -047 | -047 | 6,05 | 884 | 884 | 884 | 791 | 10.70
143.00 | 490 | 7.69 | 19.58 12587 | 27.27 | 26.57 | 17.48 | 17.48
95.00 12.36 1 12.36 [ 22.11 | 30.53 | 33.68 | 31.58 | 28.42 | 32.63
9550 |21.47(2251]25.65]32.98135.08]36.13125.65 ] 28.80
Mean ! 11025 | 963 | 10591 18.35{24.56 1 26.22 | 25.78 | 19.87 | 22.40
S value
sem 11.29 477 | 480 | 429 | 544 | 6.04 | 597 | 461 | 5.06




sem 11.29 4.77 4.80 4.29 5.44 6.04 5.97 4.61 5.06 20 Diagrams Fig. 1 shows the influence of 3 pg
formoterol fumarate, 3 pg tiotropium bromide and a combination of 3 pg;t a&opium bromide + 3 pg
formoterol fumarate on the bronchial resistance of narcotised dogs, n = 6. Fig. 2 shows the influence
of 10 pg formoterol fumarate, 10 pg tiotropium bromige and a combination of 3 pg tiotropium bromide
+3 pg formoterol fumarate on the b'ronchial resistance of narcotised dogs, n=6. 21 Claims 1) A
pharmacet} position, characterised in that it contains an antichollnergic, which has a
long-lasting effect, and a p-mimetic which has a 5 long-lasting effect, optionally in the form of their
racemat@ﬂh%ﬁ@taﬁﬂbﬁwél@uqmﬁ aladweadomaniesplivimainds. tAdtg dolmRiET BraistR-RBRnergic is
glycopyrrgiismbnamiacn 23 ﬁgﬂﬁafmmwmimmsw fecanstingl faclaiend oehivacterised in that

the 10 mp%neﬁg ap{ h h 3 % ég}%gg‘%ﬁ; |Ss selected from the group bambuterol, bitolterol,
carbuteral, Clen utero erol, mmotero ﬁekoprenahn ibuterol, pirbuterol, procaterol, reproterol,

salmeterdi <s6ifonterol, terbutalln tolubuterol, 4-hydroxy-7-[2i[2-{[3-(2- phenylethoxy)propyl)suIphonyl
ethyl]-amino)ethyl]- 2(3H)-benzothiazolo ne, 15 1-(2-fluoro-4-hyd
roxypherfyiy-2[$havietirrinfaesios-of e thglfRrbotgkaiincietaémol 0 pg tiotroptum bromide -

1-[3-(4- %B%Mﬁgmﬁmmﬂyw@f% heAvilentélbgnzimidarsiib2rumarate on the

methyl- ben’*ch n ngts gp}gg %f[ t!g é)é)ééss?xo -4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N-

n=6.

narco



20 dimethylaminophenyl)-2-methyl-2-propylamino]ethancl, 1-[2H-5-hyd
roxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2- methyl-2-propylamino]ethanol,
1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl)-2-
methyl-2-propylamino]ethanol, 25
1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-5-yl]-2-{4-[3:(4-methoxyphenyl)-
1,2,4-triazol-3-yl]-2-methyl-2-b utylamino)ethanol,

5-hydroxy-3-(I-hydroxy-2-isopropylaminobutyl)-2H (ﬂﬁ-aﬁgnzoxazm-S-MH)-on,
1-(4-amino-3-chloro-5-tdfluoromethylphenyl)-2-tart.-butylamino)ethanol and
1-(4-ethoxycarbonylamino -3-cyano-5-fluorophenyl)-2-(tent.-butylamino)ethanol, 30 optionally in the
form of their r &Hg their enan iomers, their diastereomers and mixtures thereof, and optionally

their pharmac og| %ﬁﬁ%‘ﬂfb‘f@ &88’%&5\%&1@5@@?%@6H@ﬁﬁﬁdé@ﬁ%@!f&%mposmon according to
one of claims 1 to Zrihribesgicedshinabat itre dastimesifevihinhinap-amiangdastiog eifest, is selected

from the greup formﬁgera@h; @ﬂ%@c@p@@na in the fcrm of the:r race ates th&ﬁ% gntiomers
Wb

4-hydroxy-7-[2-{[2- ﬁ'i?é VIREO suI o ethyl]l-aminoteth enzothiazolone,
1-(2-fluoro-4- hydr g - - b%&léz{ﬁ] azoy Yfzﬁ i ﬁ 3

1-[3-(4- methoxybe 8) RIAFBEfohenyl]-2-[4- (1 benzimidazolyi).2-
methyl-2- butylamlno]ethanol 1-[2H-5-hydroxy-3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N-

dimethylaminapheny bty i emirsinaeibantlng to claim ‘i ch actensed in that the p-
1-[2H-5-hygdroxy-3-gxa:4 tfé' %ﬂ?ié?lei%g ?é%%qé%%n E?fg{:tn?g xRl e1p gﬁv e group bambuterol,

methyl-2-propylaminoje
1-[2H-5-hydroxy-3- @fﬁqalcﬂ“a'éﬁ%&&ﬁﬁ@%ﬂoﬁ fencianchUoriprabryixepranalin, ibuterol,

methyl-2-propylampitijatezahgirangtero!l, reproteral, salmeterol, sulfonterol, ferbutalin, tolubuiera!,
4hydruxy~?~{2-{[2—{[3-(2-phenylethoxy)pmgsyi]suiphonyl}ethyl}—aminm}e’shyi}-
2(8H)}-benzothiazolons,
18 1-{2-fluoro-4-hydroxyphanyl)-2-[4-(1 -benzimidazolyl}-2-methyl-2-
butyiaminojethanol,
1 -[3-(4—methoxybenzyi—amin@)-4~hydroxyphenyl}-2-{4~{'I—benzimidazoiyi}~2—
methyl-2-butylaminciethanal,
1-[2M-E-hydroxy-3-0xo-4H-1 A-benzoxazire-8-yI[-2-[3-(4-N,N-
20 dimethylaminophenyl)-2-methyl-2-prapylaminolethanol,
 1-[2H-B-hydroxy-3-oxo-4H-1, 4-benzoxazi n-8-yl}-2-{3-(4-methoxyphenyl)-2-
methyi-Z2-propylaminolethanal,
1-[2H-5-hydroxy-3-oxo-4H-1 A-benzoxazin-8-yi}-2-{3-(4-n-butyloxyphenyl)-2-
methyi-Z-propylaminolethanol,
25 1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8- yE}—2—{4~[3—(4—methaxyphenyi)
1,2, 4-triazol-3-yll-2-methyl-2-butylaminolethanol,
S-hydroxy-8-{1- -hydroxy-2-isepropylaminobutyl -2 H-1 A-benzoxazin-3-(4H)-on,
1+(4-amino-3-chioro-&-trifluoromethyiphenyl)-2-tert ~butylamino)ethanol and
1 —(4~ethoxycarbonyiamins»ﬁ-—cyano-s—ﬂueropheny!}-z—(ferf,ﬁbutylamino)ethanof,
3¢ optionally in the form of their racemates, their enantiomers, their diastereomers

and mixtures thereof, and optionally their pharmacologically compatibie acid
addition salts.

3) A pharmaceutical composition according to one of claims 1 o 2, characterised
35 in that the B-mimetic, which has a long-lasting sffect, is selecied from the group
formoterol, salmeterol,



1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-methoxyphenyl}-
1,2,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol, 15 optionally in the form of their racemates, their
enantiomers, their diastereomers or mixtures thereof, and optionally their pharmacologically
compatible acid addition salts. 4) A pharmaceutical composition according to one of claims | to 3,
characterised 20 in that the %B-mimetic, which has a I8rg-lasting effect, is selected from formoterol

and salmeterol, opfiSHAIGW e -1ri bt A heayietiexypreryisiiphionyathierntiadetrgdmers or
mixtures thereof, a?i@ldptenatiihiimiiomharmacologically compatible acid addition. 25 5) A

pharmaceutical coqy ﬁ@%@mgj%ﬁéﬂgﬁ_gjig 'rér%%iz}%ﬁ,a%%%ﬂ%aﬁ i thatitis an

inhalatively-applicable pharmagceéutical composition. process for the production of a
pharmaceutical coaR1 ‘%Wé%%%%é?&ﬁng to one of claims 1 to 5, characterised in that one mixes and
produces & 30 anfifdfirBeiopeeriaminehf-asing/piteoybbdia |3ommieticarditizhas a
long-Lasting effectyrastioybpinnpdyrniibritiaghaeyant and/or carrier materials according to per se known
methods. 7) Use of 3.49mRpogitio).acserdingte ane.-af claims |10, 6for, the production of a 35
medicament for the?re%nle?}ai o?gr)esé%rﬁﬁg ?’lj&( ents. H;ggi%ci%l 4? g\glaim 7 for the production of
a medicament for tHa ESATERPRISIMk RS gi’@“?’p laminojethanol,
1-[2H-5-hydroxy-3-0xo-4H-1 ,4-benzoxazin-8-y{l-2-[3-(4-methoxyphenyl)-2-
10 methyl-2-propylaminoijethanol,
1-{2H-5-hydroxy-3-oxo-4H-1,4-benzoxazi N-8-yl}-2-[3-{4-n-butyloxyphenyl}-2-
methyl-2-propylaminolethano! and
1-{2H-8-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl}-2{4-[3-(4-methoxyphenyl)-
1,2,4-triazol-3-yi-2-methyl-2-butylamine}athianol,
15 optionally in the form of their racemates, their enantiomers, their diastereomers
or mixtures thereof, and optionally their pharmacologically compatible acid
addition salts.

4) A pharmaceutfical compostition according to one of claime 1 1o 3, characterised
20 in that the B-mimetic, which has a long-lasting effect, is selected from
formoteral and salmeterol, optionally in the form of its racemates, their
enantiomers, their diastereomers or mixiures thereof, and optionally their
pharmacologically compatible acid addition.

25 &) A pharmaceutical composition according to one of claims 1 o 4, characterised
in that it is an inhalafively-applicable pharmaceutical composition,

8) A process for the production of a pharmaceutical composition according to one
of claims 1 to &, characterised in that one mixes and produces an
30 anticholinergic, which has a long-lasting effect, and a p-mimetic, which has g
long-tasting effect, and optionally other adjuvant and/or carrier materiats
according to per se known methods.

7)  Use of a composition according to one of claims 1 to 6 for the production of a
38 medicament for the treatment of respiratary afiments.

8) Use according to claim 7 for the production of a medicament for the freatment
of asthma or COPD.



