1 NOVEL MEDI CAMENT COWVPOSI TI ONS, BASED ON ANTI CHOLI NERG CALLY EFFECTI VE
COVPOUNDS AND BETA- M METI CS The present invention relates to new nedi canent
conpositions based on anticholinergic conpounds, which have a | ong-1lasting
effect, and 3-minetics, which have a long-lasting effect, processes for
their productlon and thelr use in the therapy of resplratory ai | ments.
Background of the invention It is known fromthe prior art that 3-minetics
and anticholinergics can successfully be wused as bronchospasnol ytics for
the treatnment of obstructive respiratory ailnments - such as e.g. asthnma-

Subst anceﬁovﬂmﬁbwmahm@mmesmoﬁs‘ mmwmmmmhemlcmuv t he
active substance fornoterol known omthe @I’I or_ art can, however,

be associated with GHEEGT !%PQ“&PQEN%%@PSBMM ¢HS stered to humans.

CGenerally, the central effects manl fest as unease, excitation,
sl eepl essness, fear,.. king fingers and headaches.
Herep i ﬁ\ﬁ’d?rﬁﬁﬁwe'“éﬁ'btl‘c?’b Ef l‘gﬁ% "}?&C@%H{Jﬁﬂhﬁﬂgégﬁ léb&l?’]nect s al t hough
t hey a%@tl@l@ﬁlm@bkmdnmmm(eﬂmh have wilohg-lagingr effedr apdrﬁemmr@ef@gs which
application e

bp %éxlyg ap'Pi"ﬁj?%f Sg eﬁéét e% es tﬁeﬁﬁaaﬁgﬁbﬁﬂﬁ%&? ukls ftrRSthasddyma

agents asso re or ss pronounced
X31- st iofhnéspiitatgrysdifeentson t he heart . It generates tachycardia,
pal pitation, angina pectoris-like conplaints and arrhythma [P.T. Amon

(Ed.), Medicament Side-effects and Int? action W ssenschaftliche

Ver| agsgesel | schaff, St uttgwrl ption of the invention

Sur IO[)' $i @QIJQY)WH ﬁroﬁﬁﬁe']ﬁl&r@?ﬂhd a})puﬁﬁnétf“nt? am@anawmmslmnmosewuw bect s

can be st ant | reduced, by, a,combin

Wit o 1ssdd BrgehpsiaTavart rn SeAEC L) BPepla e pBR, BrepRL: O

| ong- | @bh% ebf asthmd. r8ustdan cenwith {3-syrepathsemireetic @ﬂem‘(@%gl-ys@hs%%ver ed
that the onchosp i (o] Wwehehas a

| ong- | fsgltha eﬁﬁygc%ﬁ%nﬁg fﬁrmgngrspafsooﬁnmﬂ%% e elibheR 9l Gan, WolkWele

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

Generally, the central effects manifest as unease, excitation, sleeplessness, fear,
shaking fingers, outbreaks 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 B-sympatho-mimetics used as asthma agents are primarily
asscciated with a more or less pronounced (1 _stimulating effect on the heart. It
generates tachycardia, palpitation, angina pectoris-like complaints and arrhythmia
[P.T. Ammon (Ed.), Medicament Side-effects and Interactions, Wissenschaftliche
Verlagsgesellschaft, Stuttgart 1986,S. 584].

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

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



~which has a long-lasting effect, increase in a superadditive manner 2
Hence with the conbination of active ingredients according to the

i nvention, a substantial increase in effectiveness can be expected - in
conparison to the individual substances and conbi nati ons known fromthe
prior art - in the case of both COPD and ast hma. The follow ng active
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phar m%B?ﬂa%hb%lﬁ%ati ble acid addition
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl}-2-methyl-2-
propylaminolethanaol,
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-terf -butylamino)ethanol or
1-(4-ethoxycarbonylamino-3-cyano-5-flucrophenyl)-2-(fert.-butylamino)ethanol,
optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally their pharmacologically-compatible acid addition
salts.

The following are preferably used as R-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)propyl|sulphonyl}ethyl]-amino}ethyl]-2(3H)-
benzothiazolone,
1-(2-fluoro-4-hydroxyphenyt)-2-[4-(1-benzimidazoiyl)-2-methyl-2-butylaminojethanol,
1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-{1-benzimidazolyl)-2-methyl-2-
butylamino]ethanol,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N-dimethylaminophenyl)-2-
methyl-2-propylaminolethanol,



salts. The followng are preferably used as (3-m netics, which have a

| ong-lasting effect, in the active ingredients conbination according to
the invention: fornmoterol, salneterol,

4- hydroxy-7-[2-{[2-{[ 3- (2- phenyl et hoxy) propyl j sul phonyl } et hyl ] - am no} et hyl ]
-2(3H )- benzot hi azol one,

1- (2-fl uoro-4-hydroxyphen [4-(1-benzim dazol yl met hyl - 2- but yl am no
et hanol -(2H S-pyaiipas aam&%bﬁﬁzqanzawaya S Gppagypheny 2-methy 22" ")

11-22|[f pp RénsTetRFRNY! ) - 2 net hyl - 2- butyi ani no] et hanol , _
vl ). 2 %fﬁﬁn@ow—%" a0, £ eneosast i B0 b Gl Bl el 2ot nophe
1I [gH- @fhyﬁlanm)b]atrmr@iél-i-l 4- benzoxazi n- 8-yl ]-2-[ 3- (4- net hoxyphenyl )-2-neth
Yy r

1 o D ARG SO dibenzoxazin Syl (- (emetpoxypheny ) A 28 o
ot hyl - deisrchyl et ermulasoethanol

1- [ZH Mﬁég}m t%e%ﬂn%hﬂ.eﬁlm@mgt@%zmmﬁezyédtm%é:é fhEid diasmbidemephanyl ) - 1, 2

nei 1 abiras Bbttbphan ahiaIb bt Pherobronaaal e B! Afiddf e, ™

thereofsaltg_nd opt lonally their pharnacol ogically-conpatible acid addl t I on
salts Especially preferably, the following are used as B-mnetics in the
medi canment conpositions according to the invention: fornoterol or

sal met e&¥gpleciatiytprofeabbly, the fallewirigpara vfed heRrmmaetarsindbe mbdicament

Cherr aREIRasIAQlE AoctipLaBRALT FhrRl: Mtidf of BARERLrol GRNrRAY ARG ¥
the | -fmm itoair r;aﬂe@matﬁav@ea' ¢rYioneysi- tt@lreila@@feczfaﬁrwd:wérq%mera@fd used
in the Jrg{]abtgqapg%élreméﬁhgb&ag&%hwo tiBkag @ eRbR@Incsilsy - conpat i bl e

salts. W ng can be considere by way of exanple, to represent
t he aC| d addition

As stated above, the R-mimetics which have a long-lasting effect can be converted
and used in the form of their physiologically and pharmacologically-compatible salts.
The following can be considered, by way of example, to represent the acid addition
salts: hydrochloric acid, hydrabromic 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 formoterol FU) is especially preferred as a 3-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/diastereomers. With the same preferred significance, according to the
invention, salmeterol can also be used as a B-mimetic which has a long-lasting
effect, optionally in the form of its racemates, enantiomers, of which the (R)
enantiomer is most especially preferred, and optionally its pharmacologically-
acceptable addition salts.

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 fricyclic 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.
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Q  denotes one of the double-bonded groups -CH2-CH2-, -CHp-CHp-CHp-, -
CH=CH-, or
—CH CH—

o

R  denotes an optionally halogen- or hydroxy substituted C1-C4 alkyl group,
denotes a C{—C4 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,

A

Z  denotes one of the groups

R R1
3
R™ O (IV)
wherein

Y  represents a single bond, an O or S atom or one of the groups -CHp-,
-CHp-CHy-, -CH=CH-, -OCH2- or -SCHy-;



+NRR™ Q CH2 CH in which Q denotes one of the doubl e-bonded groups
-CH2-CH2-, -CH2-CH2-CH2-, - CH=CH, or CHCH\o/ R denotes an optionally
hal ogen- or hydroxy substituted Cl-C4 al kyl group, R denotes a CI-C4

al kyl group and R and R can also conbine to forma C4-C6 al kyl ene group,
and an equival ent of an anion X counters the positive charge of the N
atom Z denotes one of the groups or erein Y represents a single bond,
an 0 or S gf omdenoleschyaioddre QiHpQRSC4 GHDXY or CHROGHRKyY!, wOithChan op@akdly or
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in the form of cahaido basepatiieRd ﬁ)hﬁn(ﬁnr&;’]aﬂthlﬁﬁﬁés their diastereoners and
m xtures thereof. Wthin the framework of the invention,
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R® denotes hydrogen or a thienyl or phenyl group, which can optlonally be

substituted by hatogen or C-Cy4 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 (1) can be considered as esters of bi- and tricyclic amino
alcohols, wherein

A denotes a group of general formula (i1}
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in which
Q  denotes one of the double-bonded groups -CH = CH-, -CHp-CHa- or

Ny |

R  denotes a methyi, ethyl or propyl group, optionally substituted by-fluorine

or hydroxy,

R‘ denotes methyl, ethyl or propyl, preferably methvi,
and
an equivalent 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

oxy; R2 denotes a thienyl, phenyl, furyl,



preferably be considered as an anticholinergic which has a | ong-I|asting
effect, and conpounds of fornula (I) can be considered as esters of bi-
and tricyclic amno alcohols, wherein A denotes a group of general fornula
(11) CH2 CHCH {NRR QCH2 CHin which Q denotes one of the doubl e-bonded
groups -CH = CH, -CH2-CH2- or CH CH§o/ R denotes a nethyl, ethyl or
propyl group, optionally substituted by-flugripne or hydroxy, R denotes
nmet hyl , ethyl or propyl, preferably nethyl, ad an equi val ent of an ani on
X selected fromthe group conprising chlori brom de and

met hanesul phonat e, prefBrably bronmide, countery tfhe positive charge of the
N atom Z denotes one Qiiﬁhe_g(oups 6 or whereifR_ Y represents a single
bond or an 0 atom Rl f@&ndtes hydro%%n, OH, ywe{ hoxy, et hoxy, propoxy,

met hyl, ethyl, propyl, hﬁ%ro Nﬂethyl, hyd hyl gw)hydroxypropyl; R2
denotes a thienyl, phenyl, or ‘cycl ohexyl g wherein these groups can

wherein
Y  represents a single bond or an O atom;

R' denotes hydrogen, OH, methoxy, ethoxy, propoxy, methyl, ethyl, propyl,
hydroxymethyl, hydroxyethyl or hydroxypropyl;

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,

R® denotes hydrogen, or a thienyl or phenyl group which can optionally be
substituted by fluorine, chlorine or methyi,

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

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

A denotes a group of general formuia (Ii)
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Q denotes one of the double-bonded groups -CH = CH-, -CHo-CH2- or

—CH CH-——
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R  denotes methyl or ethyl;



al so be substituted by nethyl, and thienyl and phenyl can al so be
substituted by fluorine or chlorine, R3 denotes hydrogen, or a thienyl or
phenyl group which can optionally be substituted by fluorine, chlorine or
met hyl, optionally in the formof their racemates, their enantioners, their
di astereonmers and m xtures thereof. Aycording to the invention, nedicanent
conpositions in which conpounds of fornmula (1) are used as

anti chol i n€&t'gi denotdéscimetiae a | ong-1asting effect are of special
significance, wharein A denotes a group of general fornula (11) CHz CH CH
{NRR" Q CH2 CHIn which Q denotes one of the doubl e-bonded groups -CH =
CH, - CH2- CH2- asrequivaent afthegniorXgs bopdidarstRaaitionedepresiteAhR Poglivst es
methyl, and apnhgid YR bt he anion X = brom de is positioned opposite
the positive charge of the N atom Z denotes one of the groups R R2 or

Z  denotes one of the groups

R R,
sz/\ ! or Y
3
R™ (i O (V)

Y  denotes an O atom;
denotes hydrogen, OH or hydroxymethyl;

wherein

-

denotes a thienyl, phenyl or cyclohexyl group;

QA"
w N

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.

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 sait —especially tiotropium bromide
[(1a,2p,4p,50.78)-7-[(hydroxy-2-thienylacetyljoxy]-9,9-dimethyl-3-oxa-S-
azoniatricyclo[3.3.1 _0**Inonane bromide monchydrate — 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 alkyi groups with 1 to 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



R3 (Il'l) wherein Y denotes an O atom R denotes hydrogen, CH or

hydr oxynmet hyl ; R2 denotes a thienyl, phenyl or cycl ohexyl group; R3

denot es hydrogen, thienyl or phenyl group, Optionally in the formof their
racemates, their enantionmers, their diastereomers and mxtures thereof. O
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via an {gxngeR 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, efc.

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 aerosol — 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 aerosols which operate via propeliant gases, the active
substance combinations according to the invention can also be administered by
means of so-called alomisers, 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 or
ethanolic solution, wherein solvent mixtures of ethanol or water are also suitable,
depending on the solution characteristics of the active substances.
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Gener al iy khdWRUnd8y tﬁ@h@%jgﬂgtiorpf%@bﬁﬁat@f d rﬁjé@@olﬁﬂ?eﬁdﬁisécgt%r?sd as hal ogen.

| nsof ar as not ot herw se nt1 oned, " ani oh I'S genera es| gnat ed as

f1 uor i wentaigingcative substanaes, are soraxed atehigh peesaprdhugh soahiess 80 that r at e.

The acthtygablelsdab618 re0URAbthid pRTeEs Pafidld size dfietiveeantaentere preferably
adm ni stere I%@&\Qe f rm(gfé a d05|tn aerosol - however, any other form or
par ent EfGPIEYY ?e%%p‘?'? tHEHPTS r%%ssi ble. Here, the application of

dosi ng aerosols enbodies the preferred application form especially in the
t her apy, of oRstructive | ung,diseas r e t t Apart
From ST RBR e, SR g RBE Foual abhol 8 5 iR TERE sBliaBE B Fiee

act i ve assuibstrds der roedinanatnt@repa@tiondi ng to the invention can al so be

adm ni stered by neans of so-called atom sers, via which solutions of

phar macol ogi cal l y-active substances can be sprayed under high pressure so
t hat aAmast from wales) elbles cpaponentssof the sgivest ate epHaualit el§er 6p-sohesés

at oni s@ng the rhddbatliit peeHRhtion ARl éottaretaveritingg arkbmbet el y di spensed
W th. Tple medi capent s, | ntﬁctn%g% f% |Ehal ation are, usual I.(y’ di ssolved in an
aqueou®Ngrmagplrgirsl adiuanth FoRMAIRS PEFATSChPRLh R hOSEEUCR LOBIE nol or
wat er &ydraxdybgraist@dtaer pdlepgrsliptgsuah dhalcahbist-+ espetialyaisbprapd i cs of the
active a?c%lﬁscﬁ,agrf)?go $ — espedcially propylene glycol, polyethylene glycol, polypropylene

glycol, glycol ether, giycerol, polyoxyethylene alcohols and esters of polyoxyethylene

fatty acids. Co-solvents are suited to increasing the solubility of adjuvants and,

optionally, the active substance.

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

Complex formers can be added to the active substance combination to avoid spray
anomalies. Suitable complex formers are those which are pharmacologically-
acceptable, especially those which are already permitted under drug licencing faws.
EDTA, nitrilotriacetic acid, citric acid and ascorbic acid, and also 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.
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Benzalkonium chloride 10.0 mg
EDTA 50.0 mg
HCI (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. microcrystalline lactosa. The dose provided for inhalation can, for example, be
filled into capsules and has e.g. the following composition:

Component parts Quantity
Tiotropium bromide hydrate 6 pg
Formoterol fumarate x 2 HpO 6 g

L actose monohydrate ad 25 mg




preparation is between 0.001 and 5 % - preferably between 0.005 and 3 %
especially 0.01 to 2 % The nmaxi mum concentrati on of nedicanent is
dependent on solubility in solvent and the necessary dosage for attaining
the desired therapeutic effect. 10 The follow ng preparation fornms are
cited as a formul ati on exanpl e: Corrpoqelnt partsConposition -.in mqg/ 100 m
Ti ot ropi um brom de333. 3 ng Fornoterol fumarate333.3 ng Benzal koni um

chl ori del10.0 m EDTA50. 0 ng H®Resulissefths expeomsaient part sConposition inrn

1100 mg i ' . o 34l i | koni
chi or i ef%*a%éﬂz#ééf&%%%@%é%%%ﬁun e oBtigtibhRins Bl ARl forrgigl o, on! um
subst arfe@acaienitheemhinagians thgree pier inhalattyei aprliRation phppfadieogswder . The

pr oductgonitidHf tostkrBoRel dbgs bRthdhs SFRBspifdt®own fromthe prior art. Apart
fromthe active substance conbi nation, corresponding to the present

I nvention, . }he [ tgi n phar macol ogi cal | y-conpati bl e carrier or adjuvant
substaMﬁﬂéﬁ—wa 99%.9. microcrystalline lactose. The dose provided for
i nhal atitomoegre! dogs vétteabbdy weeghifofl27eth 8akg. Kepbin iedividhehl e soenrgunalhe

Fol | ow gCORRRSES 'sRtdarl TR F2Lt B8 pHRRME hifurl SUHAPIHITLART g 1Lygdr at e6

drinking water freely available.

After pre-medication with 2 mg/kg morphine hydrochioride 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 300 C (Siemens), the animals are ventilated
with ambient air and oxygen (4:1), frequency 15/min., breath volume 6 — 8 I/min. For
registration of the breathing mechanics, breath fiow is determined by means of a
pressurising pipe (flesh no. 1), installed directly before the orofracheal tube, of a
differential 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 amplifier
for determination of the transpulmonary pressure. A breath mechanics computer
(IFD-Miihlheim) determines the pulmonary resistance (R) from the registered
pressure values. From this, a computer program VAS-1 LA (IFD-Miihlheim)
calculates:

Pulmonary resistance = max. transpulmonary pressure

breath flow

Registration of heart frequency is via ECG (extremity derivative I} and
cardiotachometer.

After an equilibration period of 30 mins, short-term bronchospasms are generated by
i.v. injection of 10 ugfkg acetylcholine 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



Fornmoterol fumarate x 2 H20...6 Lactose nonohydratead 25 m 11 Results of
t he experinment Bronchospasnol ytic and cardi ovascul ar effect of tiotropium
brom de, fornmoterol funmarate and conbi nations thereof after inhalative
application of an aqueous solution to narcotised dogs by neans of
Respimat (r). Material and nethods 18 qgngrel dogs with a body wei ght of 27
to 32 kg. Kept in individual or communal cages, pelleted standard food,
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Both are connected wth a erential pressu recorder mplifier for
determ nation of the transpul nonary pressure- A breath mechani ecs conputer
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Results
The results are shown in the Tables and in the diagrams. 3 and 10 pg tiotropium
bromide, or formoterol fumarate, inhibit the bronchial resistance increased by
intravenous injection of ACh, stepped with regard to dosage and clear. The
maximum bronchospasmolytic effect of formoterol FU rapidiy 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 the combination of 3 pg tiotropium bromide + 3 pg formoterol FU, a very rapidly-
occurring bronchiospasmolysis 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 ug tiotropium bromide and 3 pg 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 all hy 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 g, or also 10 + 10 ug
tiotropium bromide and formoterol fumarate, and lie below 30 %.
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occurring bronchi ospasnol ysis of 90% was attai ned which continued
practically wunchanged until the end of the test. The protective effect of
the conbination substantially exceeds that of the individual conponents,
but also the sumof the individual effects of 3 pg tiotropium brom de and
3 pg formoterol FU. It exceeds the effigcts of 10 pg tiotropi um bronm de or
10 pg fornoterol fumarate (cf. Diagram2). Tiotropiumbromde on its own
has no Jiaklésience at all on the heart frequency, either wth 3 pg or 10 pg.
On the other hand, fornoterol FU increases it in stages, dependent on
dosage, and above all by a maxi mum of over 90% w th high dosage. Val ues of

over 80% still sured ter.the.en . he es fr cy

effectsabz‘?z substa GF’PC;? ‘Pfaiygr{@g‘qm‘{'ﬂ%{%@'(% b?%%zr%gufﬁgyg)g, or also
10 + 10 pg tlOtrOplﬂmtcbti@mIdiBgsaﬂﬁﬂerfmhmatl%abpﬁmnatlé Respimat®, belfow 30 %
13 Evaluation Entirely surprising results were found with the conbination

of theq‘gnt I chol i nergl c and H%Qﬁ&eahgﬁ&y?b@ﬁsﬂ{:npfed to the individua

subst anees—4—Rapi-d—onpset—otr—efFect uratiom of —effect—but
prinmarifly 3. [THRostupbriadditive br oncMUSlE gnappligatian and 4. The
substantial | y| reduced [f requency ncr egse.. @@pECI:ﬁj |y vgg hit Reghilghgg

f or not grot-—dogse—=A aij"atoultldll rovgd_thnernapeutijc_effect e
expecteld wi thi t 188.2®nhi 830096 éﬂeoé?-ﬁgl 1081 &P (@'ﬁ:&; mﬁ(ir ﬁ%ﬁ@o
aSEFCi aft ed it h gzhey advgpipadesPbo #0.08!| se0disd.osi dw.60 | e7t60 | BY.Gmbl es
Tabl e 1

86.50 84.00 | 84.00 | 89.00 | 89.00 | 89.00 | 84.00 | 77.0G | 86.00
109.50 {115.00{115.00{116.00(/120.00]/121.00{104.00]105.00!105.00
110.50 |119.00|119.00/118.00[110.00|110.00{111.00{110.00|160.00
85.50 85.00 | 87.00 | 90.00 | 93.00 | 97.00 | 97.00 | 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 | 5.66

3 ug tiotropium bromide, % alteration

Control Minutes after application

1 5 10 20 30 60 120 180
66.50 526 075 | -376 | 8.27 | -5.26 | 0.75 [ -5.26 | -0.75
87.50 057 {4001 -6.29 | -0.57 | -743 | 1.71 | -0.57 | -0.57
86.50 289 | -289| 289 | 289 | 2.89 | -2.89 {-10.96] -0.58
109.50 502 | 502 | 594 | 959 | 1050 | -5.02 | 4.11 | 4.11
110.50 769 | 769 | 6.79 | -045|-045| 045 | -045 | -9.50
85.50 058 | 175 | 526 | 877 11345 13.45| 7.60 | 1228
Mean 91.00 057 | 1.39 | 1.81 199 { 228 | 1.41 | -230 | -0.54

value
sem 6.80 1.99 1.83 2.25 272 342 | 2.62 2.53 2.93




I nfl uence of 3 pg tiotropiumbrom de on the heart frequency of narcotised
dogs after inhalative application via RespiniatOQ ri = 6. Heart frequency
beatstm n. Control Mnutes after application 1510203060120180

66. 5063. 0067. 0064. 0061. 0063. 0067. 0063. 0066. 00

87.5087.0084. 0082. 0087. 0081. 0089. 00871g087.00

86. 5084. 0084. 0089. 0089. 0089. 0084. 0077.10086. 00

109. 5071bIeD2115. 001 1 FQHT2MmI0M 2] {I003RamObLosideck0teOicart frequency or

110. 50119. 00119. 001 11Q. 001 00. f ot ® =

85. 5085, 0087. 0000, 0DGK 00T BHE DT HRER dep Eloh AP Respimat®. n = 6.

91. 0092179267931 793-33935692-0089- quu 60 leue

senb. 8(08. 638. 238. 458. 358. 46166‘-7f Mok ro i um bronide, %
al teratfi on OCn-trcghMlnLtes after a |Imﬁmt@§a$@}%gﬂﬂ,@({ﬂg¥\0180

66. 50- 7266 715-3-76-8127-5:360_7595. 26-0.7H
87.50-0.57-4.100-6. 29-0. 54-7143% 7 -010;7 02y | 30 60 | 120 | 180
?8-95065- 89- 2.189g6832. 492 .89 2586 { ¥&.681 ¢758D | 79.00 | 74.00 | 75.00 | 70.00
10 0T s B gath 4:96,00, %080 T ko | h.00 | 90.00 | 85.00 | 83.00 | 83.00
85. 50- Q. 581. 1558868 771155.461B03A6F .| G@1E0 28 7MRN 76.00 | 75.00 | 76.00 | 87.00

o O T o 58, 1304 00130209 185 091Y61.86{101.001103.00{103.00{105.00
11050 |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 | 9100 |90.33|87.50|86.83 |87.00 | 86.00 | 85.17 | 85.50 | 86.67
value

sem 6.80 489 | 517 | 500 | 482 | 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 { 12.78 | 12.78 | 15.79 | 18.80 1 11.28 | 12.78 | 5.26
87.50 971 { 400 { 057 | 1.71 | 286 | 286 | -5.14 | -5.14
86.50 173 | -7.51 | -8.67 {-10.98|-12.14]-13.29]-12.14| 0.58
10950 | 502 | -6.85|-776 | -7.76 | -7.76 | -5.94 | -5.94 | 4.11
11050 | -769|-7.69 | -769 | -8.60 {-13.12] -8.60 | -7.69 | -8.60
8550 [-11.11]-12.28{-11.11]| -9.94 |-13.45|-14.62{-13.45|-13.45
Mean 91.00 049 | 293 {-3.651}-3.30 | 414 | -5.67 | -5.26 | -4.24
value ]
sem 6.80 468 | 3.84 | 366 | 425 | 523 | 3.84 | 386 | 2.70




Table 2: 15 |Influence of 10 ig tiotropium brom de on the heart frequency
or narcotised dogs after inhalative application via Respimat(r), n = 6.
Hea .:"'fre uenc beatslmn. Control M nutes after application
1510203060120180 66. 5079. 0075. 0075. 0077. 0079. 0074. 0075. 0070. 00

87. 5096. 0091. 0088. 0089. 0090. 0085. 00834Q083. 00

86. 5085. 0080. 0079. 0077. 0076. 0075. 0076. 0087. 00

109. 50i@ble8102. oo1dnflusacgofchu fomie! denemioerothegueart frequency of

110. 50102. 00102. 001QAr&0ALRY. GafRR ial VO 2pPRHELNOGa Respimat®, n = 6.
85.5076. 0075. 0076. 0077. 0074. 0073. 0074. 0074. 00 Mean

91. 0090r3387.5086. 8387. 0086,,00 1785 50 6. 67 val ue
senb. 804.-895.. 1.7';1 004 824 R(\H g{:‘} ... Q I |nr\) um-brom-de %-altelati on

Cont r ol M nut ds Gdiitest appl i cation 15]Mﬂﬁﬂ@§&f@®mﬂ3hcatlon
66. 5018 8012|7812, 7815, 7918./S011. 3812, 785
87. 509. [714- 000 57171484 2.86%5. .41@. 14 2P | 30 | 60 | 120 | 180

86. 50- 1|. 73- 7.|51.98.597 - 1009901205401 32200] 234.00| 538.00|134.00|115.00|108.00
190505 52 4 ShsT0fE ool 10306 lfed s oo 00t colanco
85. 50- 11, 11- 12, $6.001. 1160004-6r30015100.08)-9500 558005 8630 | 88.00 | 86.00
91. 000.149- 2. 93- 365y 3.130r do 145P06 11 90.881 f0@ 60| 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 | 94.50 |103.17]109.50|127.33]126.83|125.67{122.50|115.671113.33
value

sem 10.03 9.19 [11.59 8.89 [ 10.71 ] 1144 | 10.87 | 9.02 | 8.39

3 ug formoterol fumarate, % alteration

Control Minutes after application

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 | 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
10650 |21.13128.64 | 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
value
sem 10.03 399 | 399 | 624 | 525 | 528 | 510 | 512 | 5.36




val ue senb. 804. 683. 843. 664. 255. 233. 843.862. 70 Table 3: 16 Influence of 3
Ng fornoterol fumarate on the heart frequency of narcotised dogs after

i nhal ative application via Respimat(r), n = 6. Heart frequency beats/mn.
Control M nutes after application 1510203060120180
94.50102. 00105. 00129. 00134. 00138. 00134700115. 00108. 00
133.00123. 00140. 00162. 00165. 00 .00147.00140. 00

60. 0067 23054 0015565 . dé’glf@)élfyé‘%@@g eogeatgen the heart frequency of

80. 5091. 0095. 001 hQrRsed ADGE KR .iINNA4LAD ABpHRABNOAa Respimat®,

106. 50129. 00137. 00138. 00: 141 00145. 00140, 00130. 00130. 00

92.50107. 00116. 08128: 00126. 00128. 00128. 00120. 00120. 00 Mean

94.50103. 17109. 50127. 33126. 83125. 67122. 50115. 67113. 33 val ue

seml0. 039.1911. 598. 8910. 7111. 4410. 879.028.39 3 fornoterol fumarate, %

al t eratji on Control M nut es aﬁé&,rt %é&@; Mgmf}gpsoaolzowo

94. 507 .194113%136-51H41 7804603418021 691
133. 00-[7.525.|126€pntg824. 0619. 5515. 041 ssz&fter application
60. 0011. 676. 766. 6754. 3348 334§ 3\,46165743 Pt 30 60 120 180

80. 501304180136 6524 441801 16: 11925 :
106. 502411328 699$0533»16.684153 490 1@5@0( $56.087159.00| 163.00{176.00]152.00

92.5014. 6825.|4113% dd3612280.) 386903889.063284.08 | 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{135.00{135.00
Mean | 9450 [115.50{132.83]155.33{160.50|160.33!|158.67{158.50|151.33
value
sem | 1003 {694 | 588 { 832 | 938 | 970 | 10.83 | 11.68 | 11.18

10 ug formoterol fumarate, % alteration

Control Minutes after application

1 5 10 20 30 60 120 180

94.50 22.75161.90 | 64.02 | 66.14 | 68.25 ] 72.49 | 86.24 | 60.85
133.00 902 | 226 |43.611{53.38|55.64|5789 | 57.14 1 54.14
60.00 81.67 [143.33]153.331155.00]150.00|148.331143.33{135.00
80.50 19.25 | 49.07 | 78.88 | 93.79 | 93.79 | 73.91 | 73.91 | 61.49
106.50 | -1.41 | 1268 | 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 2720|5019 | 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 | 15.70 | 15.77 | 14.42




Mean 94.5010. 3215. 8537. 7236. 1734. 4131. 1324. 5822. 32 val ue

senl0. 033. 993. 996. 245. 255. 285. 105. 125. 36 17 Table 4: Influence of 10 pg
fornmoterol fumarate on the heart frequency of narcotised dogs after

i nhal ative application via Respimat(r), n=6. Heart frequency beatstm n.
Control M nutes after application 1510@93060120180

94.50116. 00153. 00155. 00157. 00159. 00163. Ogé 081;2.00 BR +3

133. 001aBled®136. 0019lugDoe #f HopeemHiEien g 66388450 Hg

60. 00109. 00146. 0015RRRI&3! BOASH DAL DRGdenOPdAda@Dtised dogs after

o R,

94.50115. 50132. 83155. 33160. mmrm&ydbm-’mmsl 33 vaI ue
seml0. 036. 945%. 3%%;%%9 389. 7010. 8311 l\fﬁﬁﬁjceé}gfé 2 %li[@ghghol fumarate, %

al t er at+on GJII.IUI MAatgtes—arter d.JIJIIL.d. O I 060120180

94.5022. 7561] 9064. 0263. 14682592, 49d6._216@085 60 | 120 | 180
133. 009. 022. 2643, {7 08PPr2 8dPfhddo| 110.00!110.00|106.001106.00

NAa A0

60. 008: G7l4u.OOLdo.O 1550915000148 38 143 SJLJSOJU

80. 5019. 2549 071749,(3893151999 “?@?iQm 1655609} H98.99] 154 161.00(146.00|145.00
95.00 1106.00!109.00{111.001121.00{119.00{108.00]|114.00]107.00

9550 }110.00{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)112.060|107.00| 96.00
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|116.17112.00

value
sem 7.31 807 | 833 § 7.69 | 7.31 737 | 847 | 6743 | 7.78

i%
o
2,

3 pg tiotropium bromide + 3 pg 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 6.99 | 1320111891049 | 769 | 12591 2.10 { 140
95.00 11.58 | 14.74 | 16.84 | 27.37 | 25.26 | 13.68 | 20.00 | 12.63
95.50 15.18 { 22.51 1 35.08 | 34.03 | 36.13 | 35.08 | 28.80 | 28.80
112.00 (1339 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 7.53 | 11.40 { 13.17 | 1454 | 12.76 | 12.01 | 7.42 | 3.46

value
sem 7.31 2.91 287 | 486 | 5.38 | 641 5.12 { 555 | 6.23




106. 50- 1. 4112. 6850. 2348. 3640. 8540. 8536. 1536. 15

92.5031. 8931. 8940. 5445. 9551. 3551. 3545. 9545. 95 Mean

94.5027. 2050. 1971. 7777. 1076. 6574. 1473. 7965. 59 val ue

seml0. 0311. 8620. 7017. 3217. 1516. 4415. 7015. 7714. 42 18 Table 5: Influence of
t he conbination of 3 pg tiotropiumBR19 3 pg fornoterol FU on the heart

- frequency of narcotised dogs after inhalative application via Respimat(c),
n = 6. Heart frequency (beats/mn.) Control M nutes after application
151020366R160180 10TnthGoe didhé Cobiinaic0afl 0 agiittrapiurndoroolds +0@1og. 00

e L

95. 50110. 00117. 00129Notatpe aeplzation vipReepp®iGs 103 400
112.00127..00120. 00115. 00115. 00104. 00112. 00107. 0096. 00

101. 50400. 00110. 00110. 00112190 ¥fe ARG AAHIARLE. 00 Mean

109. 0817 t7%21 33122183124 0012183121 67116. I7112. Q0 val u€
senv. 318 078 [3%8oMool 317 378 476 73Miwites@altarapplicalidtini de + 3 jig

fornmoterol fymarate, % altenatison|Corg r ¢l Moufes3f t ere(app'l Heat i oNgo
143. 004 6813|291 2614126:504 802004314 9347061 777 60141 7.08)116.00]119.00
143.00 {150.00]154.00]171.00]180.00j182.00(181.00{168.00{168.00
95.00 [107.001107.00{116.00]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 |120.60{121.25113C.25{137.0C|138.75|138.25|131.50{134.00
value

Sem 11.29 10.22 | 1117 [ 13.64 { 1449 | 14.65 | 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 | 769 | 19.58 12587 | 27.27 | 26.57 1 1748 | 17.48
95.00 12.36 | 12.36 | 22.11 | 30.53 | 33.68 | 31.58 | 28.42 | 32.63
95.50 21.47 | 225112565 (3298 | 35.08 | 36.13 | 25.65 | 28.80
Mean | 110.25 963 { 10.59 | 18.35| 2456 | 26.22 | 26.78 | 19.87 | 22.40
value
sem 11.29 477 1 480 | 429 | 544 | 6.04 | 597 | 461 | 5.06




95. 0011. 5814. 7416. 8427. 3725. 2613. 6820. 0012. 63
95. 5015. 1822. 5135. 0834. 0336. 1335. 0828. 8028. 80
112. 0013. 397. 142. 682. 68- 7. 140. 00- 4- 46- 14. 29
101. 50-1. 488. 378. 3710. 3412. 328. 37-0. 49-6. 40 Mean
109. 087.5311. 4013. 1714.5412.7612. 017. 43g. 46 val ue
senv. 312.912. 874. 865. 386. 415. 125. 556. 23 19 Table 6: Influence of the
conbi nafdia@fapIs 10 pg tiotropiumbronmide + 10 pg fornoterol fumarate on the
heart frequency of narcotised dogs after inhalative application via
ResF!HHFﬁLM,?E?E%ggakﬁ?ghcégﬁ@qﬁﬁﬁynbﬁﬁbBﬂmﬁaﬁnéhhpgwabpumebnaﬁkﬁgand
application ) .
107 50107 BBk (GEITORTIORES 7 DHEFBBRteLel fygrarate on the
143. 001 66orahid4e Nt e T80 colskPdOgs181. 00168. 00168. 00
95. 00107..00107. 00116. 00124. 00127. 00125. 00122. 00126. 00
95.50116. 00117. 00120. 00127. 00129. 00130. 00120. 00123. 00 Mean
110. 25120. 00121. 25130. 25137. 00138. 75138. 25131. 50134. 00, val ue .
Seam 1. b @ shoms therinfiagnae 9614 vssfoamsterol fimarais 1{big tighPBUNURIAPIIRI de +
10 f or mahgrpborhbimatioh®f f/p@kibﬁbplhh‘{)ﬁrcﬁﬁiﬂbrﬂﬁadgcﬂkﬂ'mt@'bl RImaRp badté on
1510203060120180 107.50-0.47-0.476. 058. 848. 848. 847.9110. 70
143. 004G EEY TesiBRsce Jinrogledeags. 1817 43

n=~6.



95. 0012. 3612. 3622. 1130. 5333. 6831. 5828. 4232. 63

95. 5021. 4722. 5125. 6532. 9835. 0836. 1325. 6528. 80 Mean

110. 259. 6310. 5918. 3524. 5626. 2225. 7819. 8722. 40 val ue

semll. 294. 774. 804. 295. 446. 045. 974. 615. 06 20 Diagrans Fig. 1 shows the

i nfluence of 3 pg fornoterol fumaratep¢3 pg tiotropiumbrom de and a
conbination of 3 pg tio.ropiumbromde + 3 pg fornoterol fumarate on the
bronchi al resistance of narcotised ddg¥msSn=6. Fig. 2 shows the influence of
10 pg fornoterol fumarate, 10 pg tiotropiumbrom de and a conbination of 3
Vg tiotropiumbromde + 3 pg fornoterol funmarate on the bronchial

resi stance of narcotised dogs, n=6. 21 dains 1) A pharnaceuti cal

conposi,tion, character.i Ln.that i tajr . i j nergic, which
o o Mongt AP EPuE EomblatOR, cldrabRRLBUMT upll SRR TP 8 )
effect. 2) antiphalineagicuwhichl haoaporg-lastingadtest.dinska Poninaliewvhichchag act eri sed
in that thegyy, -@skiﬁﬁ}%ﬁe@;@rgi c, which has a long-lasting effect, is selected
from gl ycopyrtoniu brom de or the esters of bi- and tricyclic am no
al cohols of forrmula (I) O -A (1) wherein A denotes a group of general
formula (11)

2) A pharmaceutical composition according to claim 1, characterised in that the

anticholinergic, which has a long-lasting effect, is selected from glycopyrronium

bromide or the esters of bi- and tricyclic amino alcohols of formuia (1)
0O

Z/LLO-A
wherein

A denotes a group of general formuta (I1}

(1)

/CHzm CH
—— CH *NRR' Q
\ L /
CH, an,
in which
Q denotes one of the double-bonded groups -CHp-CH2-, -CHp-CHp-CHo-, -
CH=CH-, or
—CH CH

R  denotes an optional halogen or hydroxy-substituted C1-Cy4 alkyl group,

R denotes a C1—Cy4 alkyt 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



CH2 CHH+NRR QCH2 CH in which Q denotes one of the doubl e-bonded groups

-CH2-CH2-, -CH2-CH2-CH2-, - CH=CH, or CH CH \o/ R denotes an optional

hal ogen or hydroxy-substi tuted Gl-C4 al kyl group, R denotes a Cl-C4 al kyl

group and R and R can also conbine to forma C4-C6 al kyl ene group, and

an equi val ent of an anion X counters phe positive charge of the N atom Z

denotes one of the groups 22 or wherein Y gegotes a single bond, an 0 or S
6,

atom or represents one of the groups -CH2- 2- CH2-, -CH=CH, -0OCH2- or
-SCH2- ; Rl denotes hydrpgen OH, Cl-C4 all} / or Cl-C4 al kyl, which may
optionally be substitutgd y hydr oxy; R2_dend e&ia thi enyl , phenyl , furyl,
cycl opentyl or cycl ohcaq rein Y-___hes groups may al so be

substituted by nethyl ™ an 3th| enyI and phey={ may al so be substituted by
fluorine or chlorine, R3 Beno@m}s hydr ogen, @
O

thi gfy) or phenyl group
whi ch may optionally be substituted by hahggéh or Cl -C4 al kyl,

wherein
Y  denotes a single bond, an O or S atom or represents one of the groups

“CHa-, -CHp-CHo-, -CH=CH-, -OCHy- or -SCHao- ;

R' denotes hydrogen, OH, C4.C4 alkoxy or C4-C4 alkyl, which may optionally
be substituted by hydroxy;

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

R® denotes hydrogen, or a thienyl or phenyl group which may optionally be
substituted by halogen or C-Cy4 alkyl,

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

3) A pharmaceutical composition according to one of claims 1 or 2, characterised
in that the anticholinergic, which has a long-lasting effect, is selected from
glycopyrronium bromide or the esters of bi- and tricyclic amino alcohols of

formuia (1), wherein

A denotes a group of general formula (H)

___/ N\
U

'ut‘[

(1),



Optionally in the formof their racemates, their enantioners, their

di astereoners and m xtures thereof 3) A pharmaceutical conposition
according to one of clainms 1 or 2, characterised in that the
anticholinergic, which has a long-lasting effect, is selected from

gl ycopyrroni um bronmi de or the esters 88 bi- and tricyclic am no al cohols of
formula (1)), Mﬂﬁrein A denotes a group of general fornmula (Il) CH2 CH CH
INRR Q 2R whi ch Q denot es one of the doubl e-bonded groups -CH = CH,
- CH2- CH2- @r cipeHes oineroldbgasicadlerbaadagigroephytHaer Chl-opyiti 2 dgridamor
optionally substituted by fluorine or hydroxy, R denotes nethyl, ethyl or
propyl, preferably nethyl, and_ang i e —of—an anion X, selected from
the group conprising chloride, br de a nmet hane sul phonate, preferably
brom de, counters the positive chg$ge the N atom Z denotes one of the
groups or wherein Y denotes a single bond or an QO atom

R  denotes a methyl, ethyl or propyi group, optionally substituted by fluorine
or hydroxy, _

R* denotes methyl, ethyi or propyl, preferably methyl,
and
an equivalent of an anion X, selected from the group comprising chioride,
bromide and methane sulphonate, preferably bromide, counters the
positive charge of the N atom,

Z denotes one of the groups

R R,
ZA—— Y
R or
3
R amy O (V)
wherein

Y  denotes a single bond or an O atom;

R' denotes hydrogen, OH, methoxy, ethoxy, propoxy, methyl, ethyl, propyl,
hydroxymethyl, hydroxyethyl or hydroxypropyl;

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

R® denotes hydrogen, or a thieny] or phenyl group which may optionaily be
substituted by fluorine, chlorine or methyl,

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



R1 denotes hydrogen, OH, nethoxy, ethoxy, propoxy, nethyl, ethyl, propyl,
hydr oxynmet hyl , hydroxyet hyl or hydroxypropyl; R2 denotes a thienyl, phenyl
or cycl ohexyl group, wherein these groups may al so be substituted by
met hyl, and thienyl and phenyl may also be substituted by fluorine or
chlori.ne, R3 denotes hydrogen, or a tHdenyl or phenyl group which nmay
opti Ondi y {@ﬁnaﬁﬂé’éédtbéi egrrwsfuw%ca%m@m BhbRE cQarrrﬁBi rszr 30ptional | y in

t he for eir racemates, their enantio St e[.eomer s
eh s f

m xt ur es th-‘é‘la&‘ﬁte”%@ﬂ M‘}%é’?%ﬁ%@hq @srg'eow 'é‘P 1hGTES bhne of

claims 1, Zefsctdd fropheiaeters sedi-iandtthiefclicheniaotdlcdtodls néfgimda )i ch has a
| ong- | asti ng effect, is selected fromthe esters of-bi- and tricyclic

ani no al coBI¥e8Y fornul a (1), wherein A denotes a group of general
formula (U CH2 CH CH +NRR Q CH2 CHin whi ch Q denotes one of the

doubl g-b dg%rq%lti%;g?e?%gggh%m? y or CH CH\o/ R denotes nethyl or

et hyl ; an eqw aI ent of the anion X = brom de
counters the positive charge of the N atom Z denotes one of the groups

CH,—— CH
— CH *NRR' Q
\CH L /
’ (i),
in which
Q denotes one of the double-bonded groups -CH = CH— -CHo-CHo-or

—CH CH——

o

R denotes methyl or ethyi;
R* denotes methyl,
and
an equivalent of the anion X = bromide counters the positive charge of the

N afom,

Z denotes one of the groups

R O (IV)
wherein

Y  denotes an O atom;

R' denotes hydrogen, OH or hydroxymethyl,

R?> denotes a thienyl, phenyl, or cyclohexyi group;
R® denotes hydrogen, thienyl or phenyl group,

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



or wherein Y denotes an O atom Rl denotes hydrogen, OH or hydroxynethyl;
R2 denotes a thienyl, phenyl, or cycl ohexyl group; R3 denotes hydrogen,

t hi enyl or phenyl group, Optionally in the formof their racemates, their
enantionmers, their diastereomers and mxtures thereof. 25 5) A

phar maceuti cal conposition according £b6 one of clains 1, 2, 3 or 4,

char acteri segq.l . L.ehol i | ' I sting effect,
S sel%zct Zﬁﬂ?é@nﬁ%ﬁ{cégﬁﬁﬂﬁlﬁgﬁgﬁ?@%ﬁﬁuﬁo. é?g@ﬁ\saldeza??%ﬂ% conposition
accor di ng tchamedsetindhatthe acticholigergs:, whigh hastalargdgsting eHget. fhe

anti chol i ngp@ Ged Wohtthehadtsdof ti@pi@ht i ng effect, is tiotropium bron de.
7) A pharmaceutical conposition according to one of clains 1 to 6,
characterised in that the n-mmetic, which has a long-lasting effect, is

sel ect & f rOphafeagruicpl cdrapbsition elccoldiin@td enelof ctaamisut.er, & or &l enbut er ol ,

f t |, f ' L but ar-al . Qi ; |,
Feprot erof Ceufeterb HELFR AT Ine/dtiBhinaR 4 RESling BiBERtSr©

4- hydr oxy- tiofrep{yra bf¢pide2- phenyl et hoxy) propyl ] sul phonyl } et hyl ] - ani no} et hyl ]
- 2(3H)-benzot hi azoi one,

1- (2-fl_uoro-4-hydroxyphenyl)-2-[4-(1-benzim dazgl yl.)-2-nmethyl -2- .
bu§ yl arﬁ)noﬁpha%ﬁ@c’:euyﬁ%al cgm%)ositic[)n a(ccording to one of cYa:?ns 1to é ¢haracterised

1- [ 3- (4- methextRB Y mirABIiA QYhiéh hadroryghasting effettif deloerd frbdanelgybdp 2-

Foxy” 3 oxo Batp et falEadt hadiuyfrol FigHiltargl, fegoterol. formoterol,

di et hyl anmtespbemadlin; buterbhpirb2ieog proeatend ] etpratendl, saimeterol, sulfonterol,
terbutalin, tolubuterol,
4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulphonyl}ethyl]l-amino}ethyl]-
2(3H)-benzothiazolone,
1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-methyl-2-
butylamino}ethanol,
1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyi]-2-[4-(1-benzimidazolyl)-2-
methyl-2-butylamino]ethanol,
1-[2H-5-hydroxy-3-oxo-4H-1.4-benzoxazin-8-yl]-2-[3-(4-N,N-
dimethylaminophenyl}-2-methyl-2-propylaminc]ethanol,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-[3-(4-methoxyphenyl)}-2-
methyl-2-propylamino]ethanol,
1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl}-2-{3-(4-n-butyloxyphenyl)-2-
methyl-2-propylamino]ethanol, i
1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl]-2-{4-[3-(4-methoxyphenyi)-

1,2 .4-triazol-3-yl}-2-methyi-2-butylamino}ethanol,
5-hydroxy-8-(1-hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one,
1-(4-amino—3-chloro—5—triﬂuoromethy{phenyl)u2-tert.-butylamino)ethano! and
1-(4-ethoxycarbonylamino-3-cyano-5-fluorophenyl)-2-(fert.-butylamino)ethanol,
optionally in the form of their racemates, their enantiomers, their diastereomers
and mixtures thereof, and optionally their pharmacologically compatible acid
addition salts.

8) A pharmaceutical composition according to one of claims 1 to 6, characterised
in that the p-mimetic, which has a long-lasting effect, is selected from the group
formoterol, salmeterol,
4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyl]sulphonyl}ethyl]-amino}ethyl]-
2(3H)-benzothiazolone,



2H- 5- hydr oxy- 3- oxo- 4H- 1, 4- ben zoxazin-8--y[]-2-[3-(4-net hoxypeenyl) - 2-
hyl - 2- pr opyl am no] et hanol ,

2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ] - 2-[ 3- (4- n- but yl oxyphenyl ) - 2-
hyl - 2- - pr opyl am no] et hanol,

[ 2H- 5- hydr oxy- 3- 0x0- 4H 1, 4- benzoxazPB- 8-yl | - 2- { 4- [ 3- (4- met hoxyphenyl ) -

[
t
-
et
1--
é ﬁ 4-1riazql3 zydrb#hpaﬁdwbhan)miithqmmﬁzﬁﬁmﬂ@w?2 -methyl-2-
1-(

1-
me

|_\

ydroxy- 8- ( 1- hydr Sopr opyl am nobutyl) - 2H benzoxa2| n- 3- (4H) - one,
4- am no- @U%@‘B#”t?ﬁ% PP*I uor onet hy(phenyl )-2-tert.-butyl am no) et hanol and

I- 1-[3-(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(1-benzimidazolyl)-2-
(4- et hoxycar bqﬁﬁiﬁggfﬁ?ﬁqﬂc@fﬁ@c’ 27 fluorophenyl ) -2-(tert.-butyl am no) et hanol ,

optionally e M acemat es, their enantiomers, their
di ast er eomari5[2Haﬁduydrootyaﬁimot#d}ﬂe@benmmﬁrwh&-ﬂ&‘l%éh r phar macol ogi cal | y

tibl
Co bne of _cringinvEfitbpREnpR, heufl oBppRRAeind, SoTbe i e oh has
| ong- | ast i nd-BH-8dydrexy-3execttdd 4- P@P@@F@"@ﬂg ol2-[3-64 woetbrsyrhesngt er ol
4- 23(/gwX%eZﬂ&hplLﬁpf%%gé%Im%hét hoxy) pr opy! ] sul phonyl } et hyl ] - ami no} et hy! ]
i S T s T Mg
-propylamino]ethanol an
1-[3-(4-net -
et iyl - 2 butsE TP aRo-? Y pERtRLERBaEz LTS pRaRb iy ) - 2
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9) A pharmaceutical composition according to one of claims 1 to 8, characterised
in that the p-mimetic, which has a long-lasting effect, is selected from
formoterol and salmeterol, optionally in the form of its racemates, their
enantiomers, their diastereomers or mixtures thereof, and optionally their
pharmacologically compatible acid addition.

10) A pharmaceutical composition according to one of claims 1 to 8, characterised
in that the anticholinergic, which has a long-lasting effect, is tiotropium bromide
and the p-mimetic, which has a long-lasting effect, is formotero! fumarate.

11) A'pharmaceutical composition according to one of claims 1 to 9, characterised
in that the anticholinergic, which has a long-lasting effect, is tiotropium bromide
and the p-mimetic, which has a long-lasting effect, is salmeterol.

12) A pharmaceutical composition according to one of claims 1 to 11, characterised
in that it is an inhalatively-applicable pharmaceutical composition.

13) A process for the production of a pharmaceutical composition according to one
of claims 1 fo 12, characterised in that oite mixes and produces an
anticholinergic, which has a long-lasting effect, and a f3-mimetic, which has a
long-lasting effect, and optionally other adjuvant and/or carrier materials
according to per se known methods.
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t hereof, and optionally their pharmacol ogically conpatible acid addition
salts. 9) A pharnaceutical conpositiof/according to one of clainms 1 to 8,
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fumarate 19 aphprprbEdtRi cal conposition according to one of claims 1 to
9, characterised in that the anticholinergic, which has a !ong-lasting
effect, is tiotropiumbron de and the n-mnetic, which has a | ong-Ilasting
effect, is salneterol. 12) A pharmaceutical conposition according to one of
claims 1 to 11, characterised in that it is an inhalatively-applicable
phar maceuti cal conposition. 13) A process for the production of a
pharmaceutical conposition according to one of clains 1 to 12,
characterised in that one m xes and produces an anticholinergic, which has
a long-lasting effect, and a (3-mnetic, which has a |ong-lasting effect,
and optionally other adjuvant and/or carrier materials according to per se
known met hods. 27 14) Use of a conposition according to one of clains 1 to
13 for the production of a nedicanent for the treatnent of respiratory

ai l ments. 15) Use according to claim14 for the production of a nedi canent
for the treatnent of asthma or COPD.



