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WE2867/042468 PCT/EP2006/067126 1/49 AEROSOL FORMOLATRINAELE7126
FOR THE INHALATION OF BETA-AGONISTS The present invention

relates to a propellant-free aerosol form Hgéion which contains one or

more compounds of general formula 1, OHHH "/ HN N Me Me X-R

s R OH 5 1 wherein the groups R’, R2, R3 and X- may have the

meanings given in the claims and in the description, and a further active

OERO TS RS RO AR TGN G asiomests

are propellant-free pharmaceutical formulations containing as active
bstance one or. mor ounds eneral
/

é rmuI é]lj}

© BRIV i‘\‘/iié"‘%e 8‘388? % é%’iiw 1 %?i%yims one
@f%&&kﬁb@&i&w@ggenm {fiiemotes hydrogen C.4-alkyl, O-Ci_4-alkyl or
halogen; 20 R3 denotes hydrogen Cl_4-alkyl, O-C1 4-a|ky|,‘ halogen, OH,

OHHH

wherein the groups R', R?, R* and X~ may have the meanings given in the claims and in the

description, and a further active substance 2, for inhalation.

DETAILED DESCRIPTION OF THE INVENTION

The pharmaceutical formulations according to the invention are propellant-free

pharmaceutical formulations, containing as active substance one or more compounds of

general formula 1

OHHH

HN\@/ m .

R denotes hydrogen, Cy4-alkyl, O-C, 4-alkyl or halogen;

wherein

R’ denotes hydrogen, C.4-alkyl, O-C;4-alkyl or halogen;
R3 denotes hydrogen, C,4-alkyl, O-C,4-alkyl, halogen, OH,
-0-Cy.4-alkylene-COOH or O-C; 4-alkylene-COO-C 4-alkyl,
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“O@2DALEMEAEBe-COOH or O-C1_4-alkylene-COO-C-4-alkyl, PCT/EP2006/067126
W02007/042468 PCT/EP2006/067126 2/49 X- denotes an anion with a

single negative charge, preferably an anion with a single negative charge
selected from among chloride, bromide,zilégide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,

salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate

and p- 5 toluenesulphonate, optionally in the form of the tautomers,

ehantiofSBRCTAKAIES Bfitha BREIFRIFEIC ThusmateeBivegmpn with a single
hydrategethgreofha-fertbreRativersuhtiapn et raviesiss iiemamengalihge,

tiotropium salts, oxitropium salts, flutropium salts, ipratropium salts,
glycopyRRSrRIHCL (S Hies SPHoRR R EaIEs MBI R FIRLEh BERFOR! BT,

tautomegsiconAR HEIMMES fo /LR 6818k IRE ARANEORBISI 368MARS benzoate and p-
solvates or hydrates thereof; at least one pharmacologically acceptable

acid, optiBIsaty RRerBRarmacologically acceptable excipients and/or
complexing agents and, as solvent, water, ethanol or a mixture of water
and_ethanol. 15 Preferred pharmaceutical formulations are those which

R HaRHH RSl RS HRR R HESC BT ABGTe B USHROtiRga B iomers,

depaiakéormulaids whsendR riapetes Rydiegsnivoetbylasiby sHieeraei@m among
chlorine; 20 R2 denotes hydro%en, methyl, e% fluorine or chlorine; R3

B BRI RYETOUR, SRR PO FABHTeRAeRy iR pyronium

chisingl tRigmines s e G Eid-CQRMRHIYAES, enantiomers, mixtures of
O-CI12-COOethyl, -O-CH2-CH2COQH, O-CH2-CH2CQ0methyl or ,
&é%p@@émte@@%&g?@%%ﬁoﬂ at least one pharmacologically

QueledpZaidEz-ig Hesoamptbyh @pdarkidod i€t 2 Lot thydiptendenaies

an anion with a single negative charge, preferably an anion with a singl
EGHRNTE BR ARSBIS S ROPAMBIG & male?rbar&?fﬁ&aﬁ8&&’@}%&%8&@“-
phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate,

citrate, salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate,
benzoate and p-

Preferred pharmaceutical formulations are those which contain the active substance 2

described above and compounds of general formula 1, wherein

R' dénotes hydrogen, methyl, ethyl, fluorine or chlorine;

R? denotes hydrogen, methyl, ethyl, fluorine or chlorine;

R3 denotes hydrogen, methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine, chlorine,
bromine, O-CH;-COOH, O-CH;-COOmethyl or O-CH;-COOethyl,
-0-CH,-CH,COOH, O-CH,-CH,COOmethyl or O-CH,-CH,COOethyl,
-0-CH,-CH;-CH,COCH, O-CH;-CH,-CH;COOmethyl or
-0-CH,-CH,-CH,COOethyl;

X- denotes an anion with a single negative charge, preferably an anion with a single
negative charge selected from among chloride, bromide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,
salicyiaté, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-

toluenesulphonate,
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IPaBRBIesApBonate, 2 W02007/042468 PCT/EP2006/067128C3 /5y 2006/067126
optionally in the form of the tautomers, enantiomers, mixtures of the
enantiomers, racemates, solvates or hydrates thereof. 5 Preferred
pharmaceutical formulations are those wiieh contain the active substance

2 described above and compounds of general formula 1, wherein R’

denotes hydrogen or methyl, preferably hydrogen; R2 denotes hydrogen

or methYI,‘preferany hydrogen; 10 R3 denotes methyl, OH, methoxy,

EHHEL EHIGHR SO BRAtH B (LR SCOBNABR T i BressbhRgRaRiiomers,

%g@{ﬁ&g@@m@&W}tﬁ}@ﬁiﬁglﬁa@g@tive charge selected from among the
chloride, bromide, sulphate, methanesulphonate, maleate, acetate,

benzoate, citrate, salicylate, trifluoroacetate, fumarate, tartrate and
succinate; 15 optionally in the form of the tautomers, enantiomers,
mixtures of the enantiomers, racemates, solvates or hydrates thereof. 20

Aetspied aheaars Bisaioealaiiarsorminations fhfanehtasraty aiRance 2
suhstanae.R describad aheve angbeamneHnds af aerersl formula 1,

wherein R3 denotes methoxy, ethoxy, fluorine, chlorine, bromine,
O-CH2-COOH, -0O-CH2-COOmethyl or O-CH2-COOethyl; 25 and R', R2

gad X" mayihanedhe peaniras Jivetahnveaptigaally in the form of the
taytomers, enantiomers, mixtures of the enantiomers, racemates, solvates

d¥ hydr&&9tendpstsnasy o8 eedonTelkodbs EpRsB2006/067126 4/49
3

R denotes methyl, OH, methoxy, fluorine, chlorine, bromine, O-CH;-COOH or
~0-CH,-COOethyl,

X- denotes an anion with a single negative charge selected from among the chloride,
bromide, sulphate, methanesulphonate, maleate, acetate, benzoate, citrate,

salicylate, trifluoroacetate, fumarate, tartrate and succinate;

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,

racemates, solvates or hydrates thereof.

Also preferred are pharmaceutical formulations which contain the active substance 2

described above and compounds of general formula 1, wherein

R’ denotes methoxy, ethoxy, fluorine, chlorine, bromine, O-CH,-COOH,
-0-CH,-COOmethyl or O-CH»-COQethyl;

and R', R? and X" may have the meanings given above, optionally in the form of the
tautomers, enantiomers, mixtures of the enantiomers, racemates, solvates or hydrates

thereof.
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AlSooiBTEdRebare pharmaceutical formulations which contain tA8 HERAS06/067126
substance 2 described above and compounds of general formula 1,

wherein R' denotes hydrogen; 5 R2 denotes hydrogen; R3 denotes OH,

fluorine, chlorine, methoxy, ethoxy,-O-C‘Hﬁ9COOH, preferably OH,

fluorine, chlorine, ethoxy or methoxy, and X- may have one of the

meanings given above, optionally in the form of the tautomers, 10

" enantiomers, mixtures of the enantiomers, racemates, solvates or

hytiarsefersrest plisopesndical faraplibamareutic apririn hStRehy suiegiance 2
%@lﬂé&‘Qb%%@‘é%é@&?fﬁ&ﬁ?d?oﬁﬁé&éi@%ﬁﬁméel?@z@léfb?ncompou“dS of

general formula 1 which are selected from among: 1
6-hydroxy-8-{I-hydroxy-2-[2-(4-methoxy-phenyl)-],1-dimethyl-ethyl amino]

-qthyl }'d%lib&@%ﬂ[r?; 4lpxazin-3-one; 6-hydroxy-8- { 1-hydroxy-2-[2-( ethyl
4-9henoxy-acetate)- ,1-dimethyl-ethylamino]- ethyl} -4H-benzo[
R4 oxadiges e dregsiroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-

11:@-0'im@&%l&‘b@%@ﬁk%@rﬁ%&éﬁéﬂ%{?%ﬂ Xzt 3@%@'}3{%1'&31)1)/ OH,
1,1 -dimethyl-2-(2,4,6-tri methylphenyl)-ethylamina] -1-hydroxy-ethyl}-6-

hydroxyl4prBerZopriagosdisnyomethoxy,
6-hydroxy-8-{I-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]
4H-benzo[1,4]oxazin-3-one; 25

-eth ER'- one; . .
6%;/ ORGIBIEM RO LI [P aniasp B g phevi/ ationgidthificdiyephiisfautomers,
-eHyllo AE-DenZallHlPiaZI8:3:908iers, racemates, solvates or hydrates thereof,
8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethyl ammo]
-I-hydroxy-ethyl}-6-hydroxy-414- benzol[l,4]oxazin-3-one;
8-{2-[2-(4-fluoro-3-methyl-phenyl)-I,I-dimethyl-ethylamino]-1-hydroxy-ethyl}
-6- 30 hydroxy-4H-benzo[1,4]oxazin-3-one; -4 W02007/042468
p@:ﬂ@ﬁﬁj@@@%@@@b@@g@hca} formulations which contain the active substance 2
described above and the compounds of general formula 1 which are selected from among:
e O-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl } -
4H-benzo[ 1,4]oxazin-3-one;
¢ O-hydroxy-8-{1-hydroxy-2-[2-( ethyl 4-phenoxy-acetate)-1,1 -dimethyl-ethylamino]-
ethyl}-4H-benzof1,4]oxazin-3-one;
¢ 6-hydroxy-8-{1-hydroxy-2-[2-{4-phenoxy-acetic acid)-1,1-dimethyl-ethylamino}-
ethyl}-4H-benzo[1,4]oxazin-3-one;
e 8-{2-{1,1-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[ 1,4]oxazin-3-one;
¢ 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-
4H-benzol1,4]oxazin-3-one;
e O-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1-dimethyl-ethylamino]-ethyl } -
4H-benzo[1,4]oxazin-3-one;
e 8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-
benzo[ I,4Joxazin-3-one; | _
o &-{2-[2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
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WD RR{A/eues2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hpdfe¥aReaes/067 126
yl}-6- hydroxy-4H-benzo[1,4]oxazin-3-one;
8-{2-[2-(2.4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-h
ydroxy- 4H-benzo[1,4]oxazin-3-one; 5
8-{2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-ethyl}-6-h

ydroxy- 4H-benzo[1,4]oxazin-3-one;
8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hyd
rcxy&ﬂﬂz Befirdluotickaxithg-ohenyd<{R[2liB Shdinsdttaphehyhr adtedivrethyl }-6-

ethy W%i‘la%}#% %&t&yg} gngydroxy- 10

4H- benzo
49(4-$2( P2 PrfArbxiyt R (BHIyaroNy-Bloson8ikyiliyies rb bé Azoliptoxtzih-&- hydroxy-

yl) min meth pro yI} phenoxy)-butyric acid;
8- {2-{2?/ %ﬂ 8F1J‘ﬂ @ro pzhlgr%y 5 ,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-h

yeroRyi % -ehzafludioxazinyB-dne dirhethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-

8-{2 L%I(geehlﬁ 0-4- quor%phenyI) -1,1-dimethyl-ethylamino]-1-hydroxy-ethy

[}-6- hydro%o i Oéﬁ%o Aﬂokazm 3-one;

Bef2- 82{@rf9*[bﬁ@hph?@’l'éﬂﬁ)dlm@ﬂmeﬁﬁﬂlyml‘l}'ﬁﬁliﬂ-ﬁwdﬁ@%wEihw}rjﬁ}h@dfﬂirw%4H-

Xy- 4\7[)1 benﬁsﬂ 4]0 |n -3-one;
8-{2- P r"o Ol ﬂ %,1- -dimethyl-ethylamino]-1-hydroxy-ethyl

}-6-hydimxy-éib- Qﬁlbﬂiylﬁ[ﬁeﬂiﬁbxazﬂtﬁﬁr@ﬂ%d -ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
8-{2-[2-(4- quo ,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydro
oy AP S 5%

8e(2-[2¢44(HiL[oraydrmatinops inkiesyl) Mﬂmeﬂwhﬁiwglmmﬂ?&fhméaxyne@ -y)-
hyl}-6- hidroxy -4H-ben )ﬁo [1,4] ogazm -3-one;

8-{2- P AR & 2 BRARF D RSO - Hwﬁﬁcﬁhymmmo] I-hydroxy-

ety =62 hydmxyadtdde Rk AloXAaiM3iAN s thylamino]- 1-hydroxy-ethyl }-6-hydroxy-
8-{2-[2-(4-ehloro-2- meth)é phenyl)-1,1-dirnethyl-ethylamino]-1-hydroxy-eth
yI} -6- ﬁ&/k’]?&%} Ayl “Hbxazin-3-one;

8y{2-R21 (Afgtﬂ.@fan%rﬂuwmlsm?x@n}mdmﬁmaﬂh@wmmlol} -PMAPeE Ny} -6-
[}-6- 30 hydroxy-4H-benzol[l,4|oxazin-3-one;
hydroxy-4H-benzo[1,4]oxazin-3-one;
¢ 8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-hydroxy-4H-
benzof 1,4Joxazin-3-one;
s 8-{2-{2-(4-bromo-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-
benzo{1,4]oxazin-3-one; .
*  8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-
benzo[1,4loxazin-3-one;
¢ 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-
hydroxy-4H-benzo|1,4]oxazin-3-one; .
¢ 8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[ 1,4Joxazin-3-one;
e 8-{2-[2-(4-chloro-2-methyl-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo{1,4}oxazin-3-one; |
o 8-{2-[2-(4-chloro-3-fluoro-pheny!)-1,1-dimethyl-ethylamineo]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-onge;
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-SNVPZD0T40428468 PCT/EP2006/067126 6/49 PCT/EP2006/067126
8-{2-[2-(4-ehloro-2-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethy
[}-6- hydroxy-4H-benzo[ 1,4]oxazin-3-one;
8-{2-[2-(3-chIoro-4-f|uoro-phenyl)-1,1-dirﬁfé’t91yl-ethyl amino]
-1-hydroxy-ethyl}-6- hydroxy-4H-benzo[1,4]oxazin-3-one; 5
8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydrox
y-ethyl}- 6-hydroxy-4H-benzo[1,4]oxazin-3-one;

8{2-§21 22 B-dfhidenL-Methoprgsheh i -t meihdeifikunytam| nbfdromydedi! H-6-
y-et -nydyoxy- . 410xazin-3-one;

8{2%56%%%%%%%% yl-gghén(ijge-z’l,1-dimethyl-ethylamino]-I-hydroxy-
ethyB-62-12- Gydnbixy-4Hibenzo{dng] plakidideaing: ethylamino]-1-hydroxy-ethyl} -6-
8-{24[2+3,5-djchloro-phenyl)-1. 1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-h
WAL ISR BRI i

8e{2- 82242 bodFmethyphbnyl)-ihtrgimerhylistjidreinglishydroxyydthyy-cthyl -

[}-6- hydroxy-4H-benzo[1,4]oxazin-3-one; 15
8-{2-%(&2%”—%%#&'%?%?8 e%{ﬂ))‘?f}fi imethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydréx§24 p-{aenddlictotaninhd:onghenyl)- 1, I -dimethyl-ethylamino]-1-hydroxy-ethyl } -

: 8-{2§§§%@eth - henég[lil- 1-dim§éggrll-ee;thylamino]-l-hydroxy-ethyl}-6-hydr

roxy- -FCIZ0. Q 11
oXy- ERZo[1,4]16%AZin-3"0A A
Be{2-§2: 03 A-gighloro-plafiyl:thyll-ghaethyl-etayiastinbbibshydtax e tndioby-ethyl }-6-
hydr% 20 Aﬁggenz% lzfg)oxazi -3-one, in each case in the form of an
acid dditibn Sa Wt lan 88X, Witerein X- may have one of the
nearingy Bives glbbNee 3swielh asiopienslly- it eiorn]-ofthe-sautemars s-hydroxy-

ers, mixtures, of the enantiomers, racemates, solvates or

enanfi
hydré@'g?ﬁé?ébﬁ 9B HaWRfadicament combinations according to the
invegtion the askivessshstanas BdeyselectachHiam-aMangieg - 1 -hydroxy-ethyl }-6-

anticholinergics consisti%g?of tiotropium salts (2.1), oxitropium salts (2.2),

flutrdPIERSaTE ERsOlh RIS HRR SIS (2.4), glycopyrronium salts (2.5)
apd g. §{2-[2-(3.4.5-trifluoro-phenyl)- 1,1 -dimethyl-ethylamino]-1-hydroxy-ethyl } -6-

hydroxy-4H-benzo[1,4]oxazin-3-one;

e . 8-{2-[2-(3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-4H-
benzol[1,4]oxazin-3-one and

e 8-{2-[2-(3,4-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-
4H-benzo[1,4]oxazin-3-one, |

in each case in the form of an acid addition salt with an acid HX, wherein X" may have one

of the meanings given above, as well as optionally in the form of the tautomers,

enantiomers, mixtures of the enantiomers, racemates, solvates or hydrates thereof.

In the medicament combinations according to the invention the active substance 2 is
selected from among the anticholinergics consisting of tiotropium salts (2.1), oxitropium
salts (2.2), flutroprum salts (2.3), ipratropium salts (2.4), glycopyrronium salts (2.5) and
trospium salts (2.6). The above-mentioned anticholinergics may optionally have chiral

carbon centres. In this case the medicament combinations according to the invention may
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tRysRInOT/salkgd2.6). The above-mentioned anticholinergics map@paotys/067126
have chiral 30 carbon centres. In this case the medicament combinations

according to the invention may -6 W02007/042468 PCT/EP2006/067126

7/49 contain the anticholinergics in the fé6H of their enantiomers, mixtures

of enantiomers or racemates, while preferably enantiomerically pure
anticholinergics are used. In the above-mentioned salts 2.1 to 2.6 the

cations tiotropium, oxitropiurn, flutropium, 5 ipratropium, glycopyrronium

anth trospie aacbdvecpiicy mabo bgical it lactive aotiostitts miss tules eXphigittiomers or
reference to he aboves entlo ed catl ns IS |nd| b si, nations
AR5 RAIE PR Entans S ER T s SR

naturally also mcludes a reference to the correspondlng cations

tgi%rt%ik‘o@\@ilgr@x'” trospizl(ﬁm??f é“tﬁa né%ou) @R %{%}gﬁ%# Nutropium,

copyrronium e sa are mean
apeairdingrto Muwammmhuéeroempn wmdﬁwhkﬂmmntagmdﬂyammma noastituents.
n ( Xit 2 flutr: : P '
SRR SR RN MDAt sienaions 24
oaide Aodiddereulphbaths phosphiatejmethalie Julphdnatetmitthte]so includes a

AEARIGTHRAE 8't£§ Fﬁ%‘aataoﬁs H3dAnALe i’@'hlt%sl%ﬁ&ﬁ%‘@? ). fytropium

benzoate or p- to uen nate as counter- |

c@udtenfionsbring bHI‘O,rgies:@:rmmdedndé},, $uighate (2.6").
methanesulphonate or p-toluenesulphonate. Of all the salts, the
chlorides, bromides, iodides and methanesulphonates are particularly

mﬁ,f@mé?@l;@@ nihe, &aﬁﬁnﬁéam%&?@ﬂ%@}@ﬁ&@ 1@@%@6!@@3&1&1@5 which
partl ular err n case the o salt t . .
R SRt T e oo @)

Wﬁﬁoﬁé@é@@ﬁﬁ@ﬁﬁh@eﬁﬂ@%ﬁ%ﬁ%%@ %ﬁ‘l‘%ﬁf&%%ﬁmﬂlde iodide,
tiatippitnpdaishdel mekirepilphsalis, (@i2)koriiatiepivensaltsfad Kutherate,
a@?&&igt%%ﬂ[grg{%% a%”?t%l%fog%r %9%1%15@ %&Qﬁcﬁrg&gt&? QI‘? (anion), the

invention. Tlotroplum romid ISO ular Importance. The

T RIGHE T SARE %f@ﬁf@ﬁaﬁ%@%@érﬁwﬁ%ﬁ%wa?%%alﬁ’é}ﬁgate or
agdotaingsitipbicedtevebfioh tetivdtfothe ofktrédesovatesi e, ylbdatemd

PRRlBA R IRHBS R R Ob RGN Iarly preferred.

In the case of the trospium salts (2.6) the chloride is particularly preferred. In the case of
the other salts 2.2 {0 2.6 the methanesulphonates and bromides are of particular
significance. Of particular importance are pharmaceutical combinations which contain
tiotropium salts (2.1), oxitropiam salts (2.2) or ipratropium salts (2.4), the associated
bromides being of particular importance according to the invention. Tiotropium bromide

(2.1) 1s of particular importance.

The above-mentioned salts may optionally be present in the drug combinations according
to the invention in the form of their solvates or hydrates, preferably in the form of their
hydrates. In the case of tiotropium bromide the drug combinations according to the
invention preferably contain it in the form of the crystalline tiotropium bromide
monohydrate, which 1s known from WO 02/30928. If tiotropium bromide is used in
anhydrous form in the drug combinations according to the invention, anhydrous crystalline

tiotropium bromide is preferably used, which is known from WO 03/000265.
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hydraves/dazescase of tiotropium bromide the drug combinati@dsT/EP2006/067 126
according to the 30 invention preferably contain it in the form of the

crystalline tiotropium bromide monohydrate, which is known from WO

02/30928. If tiotropium bromide is used f48nhydrous form in the drug
combinations according to the invention, anhydrous crystalline tiotropium
bromide is preferably used, which is known from WO 03/000265. -7
W02007/042468 PCT/EP2006/067126 8/49 TERMS AND DEFINITIONS
USRHIBWINE teHh NG THOXNKISERIuding those which are part of other

groups) are meant branched and unbranched alkyl groups with 1 to 4

carbon atoms. Examples of these 5 include: methyl, ethyl, n-propyl,

igh propsimn-Butyhllsd-Hitylydoe-Butsd whiehtdragdrTHethdipeiptions wksnt
-Pr.qi-Pr, iaBu, : opti S ”
B L g e
and wistyinitigilidelall, theposkible-isopyéric botwsiof-thuygroepbutyl or rer-butyl. The
1on,. fop. example, propyl.includ -Ar i r , :
T P 0 TR S B b s for e
"@ioveatigignecdigeiugingihise witidhotire wase, chotiwingroups)cand mddnty!
k%%ﬁ‘&(ﬁlaeﬁﬁgg 1@1’&9?8 Alkyls 8%%'@%1% s'ikoﬁgxe%?%‘?“rmf'}%r example,
Examples of these include: methylene, ethylehe, propylene, |
-mepyliegiyimse:-butyldred irnattoppkdpyiidnaciuges, saimithyksthylehandrteri-butyl
Jegcidimethylethylene'. Unless stated otherwise, the definitions propylene

and butylene include all the possible isomeric forms of the groups in
guestion with the same number of carbons. Thus, for example, propyl

iRaydesd-matyLethyiene A RHNYIGASNGUdes: LrBRIYIPERY &R mcant

1,1 -dimethylethylene, 1,2- dimethylethylene. 20 Halogen within the
sespehefitired preyenehsdediid andanowes Midrihé diviobae abremiranples of these

i?ﬁéﬂﬁieUM&ﬁ%l%P?eEe&}Sﬁ%ﬁéﬁigﬁaji bRl ﬁeﬁﬂﬁfl@ﬁﬂ&%%m}?ﬂ&% ;‘l‘lf By Ipropylene,

preferred halogens. By aci ition sa h pharmacologically

abdepaplayitiad e ahearifortbxtohplesals s siriedeet feorriandhgréefmnitions

Wﬁ@fﬁ%%ﬂ%%ﬂ@hm% QYW@B&Q%P&'Q&)%M&%S of the groups in question
with the same number of carbons. Thus, for example, propyl also includes
1-methylethylene and butylene includes 1-methylpropylene, 1,1-dimethylethylene, 1,2~
dimethylethylene.

Halogen within the scope of the present invention denotes fluorine, chlorine, bromine or

iodine. Unless stated otherwise, fluorine, chlorine and bromine are the preferred halogens.

By acid addition salts with pharmacologically acceptable acids are meant for example salts
selected from the group comprising the hydrochloride, hydrobromide, hydriodide,
hydrosulphate, hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate, hydrotartrate, hydrooxalate,
hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate, preferably the
hydrochloride, hydrobromide, hydrosulphate, hydrophosphate, hydrofumarate and

hydromethanesulphonate. Of the above-mentioned acid addition salts, the salts of
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hydrosophvaies dydrophosphate, hydromethanesuiphonate, hydronitrate06/067126
hydromaleate, hydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate,

hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate,preferably thg48/drochloride, hydrobromide,
hydrosulphate, hydrophosphate, hydrofumarate and 30
hydromethanesulphonate. Of the above-mentioned acid addition salts, the
salts of -8 W02007/042468 PCT/EP2006/067126 9/49 hydrochloric acid,
nmgthasigstlphod, mnmmommmmmﬁ e@dishdracpaeticulanty particularly

preferre accordln the inve ntlon The medicament formulations
1’6 e}g acc dm o mven %
ccording to th 10N contain as solvent pure water, 5 pure ethanol

or mixtures of ethanol and water. If ethanol-water mixtures are used, the
ent %am n‘gi 81f gllaasn%cgll e éxltHr%gtls cr:%}c%{l?nb Isr(l)lt\peemran water
betwee ano partic IarIy pre?/eratﬂy In the range from ’
t@t@@ %mhquimlmwS pﬁﬁihmbatlyrmr@fﬁmedl frddicaimenitfonmlations d'nscd the
s of the resent.invention .contain as sol e water, pure
R B SR R T RS eV En 5 ana
petticuthdygbreferablybe weernifl9 and Oteetiranol Oltdesited toter Most
rﬁaﬁ?c‘!i\ﬁaa?ltg 1 I‘Peedlilsecgl IErillnafg} IP%&?&Ft%aS%T nd Watg resporgﬁe pre\éént invention
owever er solvent'is used according to ntion
cmmad)umjwamm@r@%tmmmmhmmhwwmmwatedmnajmgwslwmng between
ng@tg}%jé alrgfa 1 known dro priar é} thods of
preparaﬂ%??a?e kr(?‘(}){v%}? 3 eexéar@ Ig roer%ngg %%%1 16%9 tﬁg entire
cirtesmtedob thhicto mbmﬁsmwmdwémméqmom 10 b aehpelndsiof Preferably,
R, manaplonally he.prpsentindhr medicamant formulations
according to the invention int orm o eir t automers, By tautomerism
is meant the 20 occurrence of isomeric compounds WhICh are formed by
the DN ol LIt RoRss RA Ak B D BEROLIN EAUIBIAMAI 1o method
Exampl e%gof pogg le }[a%tomler?&&grms off? %' g) é%‘h?‘? %‘&forﬁﬁfj 3 111@ 08
atbeayGary N 1 RimMa S Xitable methods of preparation are known for example

from US 4460581, to the entire contents of which reference is made at this point.

The compounds of formula 1 may optionally be present in the medicament formulations
according to the invention in the form of their tautomers, By tautomerism is meant the
occurrence of isomeric compounds which are formed by the shifting of 6- or - bonds and
may be present in equilibrium. Examples of possible tautomeric forms of the compounds

of formula 1 are

OHHH

or
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HN N H/ Me Me / X- RZR s OH In another aspect the present invention
relates to pharmaceutical formulations which contain the .
above-mentioned compounds of formuld%4# the form of the individual
optical 5 isomers, mixtures of individual enantiomers or racemates.
Particularly preferred are medicament formulations which contain the
above-mentioned compounds of formula 1 in the form of the
enantiomerically pure pounds, while the R-enantiomexs, of the
compounds of formula @19 tgghe invention are of particular
importance. These R- en [ 2d by general
formulaR-10OHHH Hl\h 0 O, J}1, whexein the

groups R', R2, R3 and X- may-hawe the meanings en,apove. 15 Within
the scope of the present inventi %;t is particular®y preferat le to use those
compounds of formula I-wherein X- is selected from among the chloride,
maleate, salicylate, fumarate or succinate, optionally in the form of the
hydrates or solvates thereof. Particularly preferred according to the
invemiaeaieptho se:foresetationsndicbl aentaipitiignaceutical formulations which

contain the above-mentioned compounds of formula 1 in the form of the individual optical
isomers, mixtures of individual enantiomers or racemates. Particularly preferred are
medicament formulations which contain the above-mentioned compounds of formula 1 in
the form of the enantiomerically pure compounds, while the R-enantiomers of the
compounds of formula 1 according to the invention are of particular importance. These R-

enantiomers may be represented by general formula R-1

OHHH

HN
Mm X

wherein the groups R', R?, R® and X~ may have the meanings given above.

R-1,

Within the scope of the present invention it is particularly preferable to use those
compounds of formula 1 wherein X' is selected from among the chloride, maleate,
salicylate, fumarate or succinate, optionally in the form of the hydrates or solvates thereof.
Particularly preferred according to the invention are those formulations which contain the

compound of formula 1, wherein X" denotes chloride.

References to the compound of formula 1 always include within the scope of the present

invention all possible amorphous and crystalline meodifications of this compound.

-10-
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compound of formula 1 always include within the scope of the present

invention all possible amorphous and crystalline modifications of this

compound. -10 W02007/042468 PCT/EP2406/067126 11/49 References

to the compound of formula 1 also include within the scope of the present
invention all the possible solvates and hydrates which may be formed

from this compound. Any reference to the compound I' within the scope of

tieisresesstin(iertionbievrsiisd fpsgataddadsy Andisterddip tsscope of the present

H'ﬂ%mﬁﬁ%% @}%s@ﬁﬂ%cﬁ%é&%ﬁ Rl g JoUaWIRGI BUIBrRQ TRR TR compound.
Me Me H 1" contained in the salts’l wherein the groups

mlmzem@ﬁdmhmmvedﬁé ydanigsyiven! dsonesao invanbemes to be

%%%Qﬁie@ &s %f?e?%%@’ t%ﬁﬁh%’bﬁ%l%&@c?o‘i% g%%ﬁ%&&%@tfi%%ﬁ%@% following formula

containing an active substance 2 and a freé base of formula 1', wherein

the groups R’, R2, R3 and X- may have the meanings given above,

optionally in the form of tgeir fautomers, enantiomers, mixtures of

enantiomers, racemates, solvatgs orC}‘iS/dr@tes at Iea@one

phannacologically 15 accéb‘t A0 v otRér pharmacologically

acceptable ex0|p|ents and/or plexingragef as, solvent, water,

ther a§pect the present

invention relates to the use of tHéLlpharmaceutical formulagions according

to the invention for preparing a pharmaceutical composition for the

contained in the salts 1 wherein the groups R', R?, R* and X may have the meanings given

above,

In another aspect the present invention relates to medicament formulations containing an
active substance 2 and a free base of fbrmula 1', wherein the groups R', R?, R” and X" may
have the meanings given above, optionally in the form of their tautomers, enantiomers,
mixtures of enanfiomers, racemates, solvates or hydrates, at least one pharmacologically
acceptable acid, optionally other pharmacologically acceptable excipients and/or

complexing agents and, as solvent, water, ethanol or a mixture of water and ethanol.

In another aspect the present invention relatés to the use of the pharmaceutical
formulations according to the invention for preparing a pharmaceutical composition for the
treatment of respiratory complaints selected from the group comprising obstructive
pulmonary diseases bf various origins, pulmonary emphysema of various origins,
restrictive pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis, bronchitis
of various origins, bronchiectasis, ARDS (adult respiratory distress syndrome) and all

forms of pulmonary oedema.

Preferably the medicament formulations according to the invention are used as specified
above for preparing a pharmaceutical composition for the treatment of obstructive

pulmonary diseases selected from among bronchial asthma, paediatric asthma, severe

“11-
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20 treasment gggespiratory complaints selected from the group EomeRsSHG/067126
obstructive pulmonary diseases of various origins, pulmonary

emphysema of various origins, restrictive pulmonary diseases, interstitial
pulmonary diseases, cystic fibrosis, brohgHifis of various origins,
bronchiectasis, ARDS (adult respiratory distress syndrome) and all forms
of pulmonary oedema, 25 Preferably the medicament formulations
according to the invention are used as specified above for preparing a
tmttalumamti&:atthmm pusiﬂksnctentﬁeﬁreamhie‘mtanﬂ ohstnitctivetrpetinomdnyonary

lisease ed,from amo edi tn asthm
b0 A8 PSR ORT fot0 DM AL o e
a&uhmmﬂag@@mmwhmheMemmbntfm nic abestoetive btdnmttdwsttuna or

ﬁﬁe (COPD), while it is particularly preferable according to the '

invention to use them for preparing a pharmaceutical composition for the
treatment of bronchial asthma or COPD. 5 It is also preferable to use the

edi men for {atlonehaccod:i tot e invention for
ttsaso L{I Ons, acco 1 mventton f()t‘
armac |ca composmon or rea men 0 pulmonary

vmu;tarthgsz lpd;tamgtmtmﬂ@ﬁﬁp()ehr@m hobmmmdﬁmﬂmmdnseaaﬂ)wema which

aths ﬂteéﬁgf%mmtpp frlt():taelg S s&"ucltt IS a|§m5) rg({iit?ts)tlagsteigrs 81 rotetnase inhibitor
medlc ormuia S accor Ing tO nvent

pheronacsutical composition for the treatment of restrictive pulmonary

diseases selected from among allergic alveolitis, restrictive pulmonary

diseases triggered by work- related noxious substances, such as

a&bestesis“@fmsihtﬁmsgsambbnestﬁcaimamafusedlbty'olnmgcdﬁdmgw thesoetnésn for

%ﬁé@ﬂ? Ie Iygnn%hgg 1CB§I% carcm bg‘%gi%]&(‘) IV?loels r1C i!.f%lno %nonary diseases
mphomas. Itis also pre e to use the medicament formulations

aﬁ&mchth értmlthmmgatttmglMVpoeparmtaqﬁmmuaneuabadsemp@etggm fdrby work-

“P&%[&?HH%%? Eﬁ%&%ﬁ%&'s‘&%ﬂ%‘g'&%s?é%&aé@ %Iicesis, and restriction caused by lung

tumours, such as for example lymphangiosis carcinomatosa, bronchoalveolar carcinoma

and lymphomas.

It is also preferable to use the medicament formulations according to the invention for
preparing a pharmaceutical composition for the treatment of interstitial pulmonary diseases
selected from among pneumonia caused by infections, such as for example infection by
viruses, bacteria, fungi, protozoa, helminths or other pathogens, pneumonitis caused by
various factors, such as for example aspiration and left heart insufficiency, radiation-
induced pneumonitis or fibrosis, collagenoses, such as for example lupus erythematodes,
systemic scleroderma or sarcoidosis, granulomatoses, such as for example Boeck's disease,

idiopathic interstitial pneumonia or idiopathic pulmonary fibrosis (IPF).
It is also preferable to use the medicament formulations according to the invention for

preparing a pharmaceutical composition for the treatment of cystic fibrosis or

mucoviscidosis.

-12-
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example infection by viruses, bacteria, fungi, protozoa, helminths or other

pathogens, pneumonitis caused by various factors, such as for example
aspiration and left heart insufficiency, radiagon- induced pneumonitis or
fibrosis, collagenoses, such as for example lupus erythematodes,
systemic sclerodenna or sarcoidosis, granulomatoses, such as for
example Boeek's disease, 25 idiopathic interstitial pneumonia or idiopathic

pulgsaprdibragis:d R it is alseprelefabiviaivsedne iadicameitvention for
formulations according to the invention for preparing%%&harm,aceuti a

|
B FRBBERiB R ABFHAEHEAh TSRS E R AR RS JS T FhL XL ACBRTO WS S4eh 4stor
\WORAN /042668 P GTERRONRIRB FL6vH A9t il St prefeiabletosuse toxic

the medicament formulations according to the invention for preparing a
apalEutical composition for the treatment of bronchitis, such as for
example bronchitis caused by bacterial or viral infection, allergic bronchitis

and toxic bronchitis. 5 It js alsq prefera?le to use the medicament

Al RiBFR e NG A8 HESHERISH FormpTapaRig SR ats fegRtion for

GRemesiiianianihedigaimen afshienchiettasisidstalserpreiaeablddo use
the medicament formulations according to the invention for 10 preparing

a pharmaceutical composition for the treatment of ARDS (adult respiratory
distias SieHianielo lids alsmpiaiarablertorksRibasmesictnpentthe invention for

formulations according to the invention foy preparin ceytical .
SR A PO TS SR P Ry SBAGRRAT R Bﬂg@iﬁ&m&}@w
pubknenashoegema after aspiration or inhalation of toxic substances and
foreign substances. Most preferably, the present invention relates to the
use of the pharmaceutical formulations according to the invention for
Preparing A phanpacesdital etipasiiondonthaiveatinendnf 20lasthveatamn for
COPD, Also }?f particularlim%)rtance i§ the above-m nyonled use ford for
ﬂ%eiggﬁﬁéap armaceutical composition for the freatment of pulmonary oedema, for
example toxic pulmonary oedema after aspiration or inhalation of toxic substances and

foreign substances.

Most preferably, the present invention relates to the use of the pharmaceutical formulations
according to the invention for preparing a pharmaceutical composition for the treatment of
asthma or COPD. Also of particular importance is the above-mentioned use for preparing
a pharmaceutical composition for once-a-day treatment of inflammatory and obstructive

respiratory complaints, particularly for the once-a-day treatment of asthma or COPD.

Moreover the present invention relates to a process for the treatment of the above-
mentioned diseases, characterised in that one or more of the above-mentioned medicament
formulations according to the invention are administered in therapeutically effective

amounts,
The present invention relates to liquid active substance formulations of these compounds

which can be administered by inhalation; the liquid formulations according to the invention

have to meet high quality standards. The formulations according to the invention may be

-1 3-
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Z\ﬁ?g@gﬁgggﬂggl composition for once-a-day treatment of inflaglfq?ég,%% 1067126

uctive respiratory complaints, particularly for the once-a-day
treatment of asthma or COPD. Moreover the present invention relates to
a process for the treatment of the above 2agnentioned diseases,
characterised in that one or more of the above-mentioned medicament
formulations according to the invention are administered in therapeutically
effective amounts. The present invention relates to liquid active

skipsatanee A atiansRtdhaseeaBROMNESHRAMINERPARIBE of the active substances

“administered by inhalation; the liquid formulations according to the

inyhtibRenavEkss PRI grs e a iy ddaramiatormathsshoraneiiant gases administered

agasding.ndne MaNtO RomaY PR 8O HA42468haled both by oral route and
PCT/EP2006/067126 14/49 inhaled by oral or nasal route. To achieve an

optifisRh GG bBETE dtRlTacTvE s ttsstanils qhitrivIintepiR ATaKd saaRaEo! a liquid
teous@iacl g fannsdasionuition RreRgitantgResssadminisiared; UsIgs into an

suitable inhalers. A formulation of this kind may be inhaled both by oral

r8ERS Ay Rdeathgans vin sde nfeiers RER R capbls o HEBuIR R ope of the

asreallamae iRl biayideSermulatian inHtee gosagemiesded fRn 100 microlitres,
therapeutic purposes within a few seconds into an aerosol suitable for

tREsiseRldshhihetion Biepliirsularss strtsHBhUAtRiNtRe Saypr BT active
IRVBREAR: RIRIESIEChABBWISRIS AT bREDID WMNIEE ArRsPeMnbaftessHiaNan acrosol

100 microlitres, preferably less than 50 microlitres, mast preferably less

tANBS AR RYBiRES FSvEe Shbstaae s EarPBdsry igsfiian 10 microns, so
priefenabiyHn ane ff ook iwecRidds A darncan agiasnl  QHaaKiRgRbtically effective

average particle size of less than 20 microns, preferably less than 10
MHEEHE so that the inhalable part of the aerosol already corresponds to
the therapeutically effective quantity. An apparatus of this kind for the

propellant-free administration of a metered amount of a 15 liquid
p‘ﬁ&r‘?ﬁ%@ﬁﬁ&%ﬁa ﬁ%ﬁiﬁa R o PrRREIaS S AERUAISUAT IR Rk Tigiercd amount of a
exgmphipminternadlaaat Rateoh Anntication MOIBIMAE46 & Ramizingkample in

Device and Methods" and also_in WO 97/12687, cf. Fiqures 6a and 6p
AT SBE sy MR R 2 WAGK eI igiadeieg and Methods' and also

pincwacel tealsefutinussanrualiesl Hi mearseh fiignressipieoarl Up idcbuliser

3%0 tﬁ%%@%ﬁ?@é&?%gggd&%fgg ﬁ?ié?lrighc%rlgglgt%avggIg{éalgssgtr %)ﬁgﬁ \é\lfgshslgre of up to
500 bar mto an aerosol destined for the tungs, which is sprayed. Within the scope of the
present specification reference is expressly made to the entire contents of the literature

mentioned above.

In inhalers of this kind the formulations of solutions are stored in a reservoir. It is essentia}
that the active substance formulations used are sufficiently stable when stored and at the
same time are such that they can be administered directly, if possible without any further
handling, in accordance with their medical purpose. Moreover, they must not contain any
ingredients which might interact with the inhaler in such a way as to damage the inhaler or

the pharmaceutical quality of the solution or of the aerosol produced.

To nebulise the solution a special nozzle is used as described for example in WO 94/07607

or WO 99/16530. Reference is expressly made here to both these publications.
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20, prepeni snggification reference is expressly made to the entggf@g%@g/%ﬂ 26

of the literature mentioned above. In inhalers of this kind the formulations
of solutions are stored in a reservoir. It is essential that the active
substance formulations used are sufficigafyostable when stored and at the
25 same time are such that they can be administered directly, if possible
without any further handling, in accordance with their medical purpose.
Moreover, they must not contain any ingredients which might interact with
the inhaler in such a way as to damage the inhaler or the pharmaceutical
uality of the solution or of the aerosol produced. 30 To nebulise the

SO & 'SP FOLAdSILOUERYIAS HedEHsat feirIRlin Ble?f ok -ethanolic

HYEHORToRLYVR: 99MHRRBA. JRederansa o Rxiesshn made-hesed battbmers,
these publications. -14 W02007/042468 PCT/EP2006/067126 15/49 The

AT R T BRI o 5t SORERS RSty JaeRIB AlsthaplbrEcs pr hydrates thereof; a further

agupeUstRiianoliGelormyintian.afdhe mempeundaffarmeta bpart RRIYIBropium
the form of the tautomers, enantiomers, mixtures of the enantiomers,

rSEAY BB A R b B RIPIIE S THERCHH A RSHIRRIPE AL S sORRAAK 19 the form of

sgleetathhion ananeme; RPN SaliSemiopItR) SREMARLIOPNAIESs or hydrates
salts, ipratropium salts, ,choPyrronium salts and trospium salts, optionally
b REA RS BRGATHOATERT o (PSS RGBSR of 2

rasrmaias: sevatemhgeRydeaiemdhareob. whishmeetstbadvg fostangasds according
reqﬁ%re,d to ensure opti ebulisation of a solution usin% the inhalers

mum (

iR A HEESVE TS SEHVE SIS AEE BRATTIAIOHE A Bt ng - F0 tothehould be

intentaccnusi e abruticieniiyhighbhasnasautical)yaditabBs Ahexst one year,

should bef E%Z‘;maceutically stable over a storage time of some years,

pPAIEF RPN L1028 A& ar, more preferably two years. These

propellant-free formulations of solutions must also be capable of being

nebulised by, 15 means of an inhaler under pressyre, while the = | _

cﬁﬁ’?ﬁ%?h?@é‘&ﬁafﬁ?gﬁgmw@t&a%% OB B AR 3385@&%8%%@@%& by

Aneardinfatoitihalventio piliediermuidtidr preferably cdplpinsdhe aetieosol

subsé{an%f.z ank(li onl¥ Onlf- ompound of formula 1. However, the

femulat Sgﬁbylg@g SOMEIN Afixture of 20 different salts of formula 1. If

the medicament formulations according to the invention
According to the invention the formulation preferably contains the active substance 2 and
only one compound of formula 1. However, the formulation may also contain a mixture of
different salts of formula 1. 1f the medicament formulations according to the invention
contain different salts of formula 1 the preferred formulations according to the invention
are those wherein the various salts denote different salts of the same free base of formula

1"

The concentration of the compound of formula 1 based on the proportion of
pharmacologically active free base 1' in the pharmaceutical preparation according to the
invention is about 0.1 to 2000 mg per 100 ml, according to the invention, preferably about
0.5 to 1100 mg per 100 ml, particularly preferably 0.75 to 500 mg per 100 ml.
Particularly preferably, 100 mi of the formulations according to the invention contain

about 1 to about 250 mg of 1"

-15-
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the invention are those wherein the various salts denote different salts of
the same free base of formula 1, 25 The concentration of the compound
of formula | based on the proportion of {gjagmacologically active free base
1'in the pharmaceutical preparation according to the invention is about
0.1 to 2000 mg per 100 ml, according to the invention, preferably about
0.5 to 1100 mg per 100 ml, particularly preferably 0.75 to 500 mg per 100

MiheRafdettavRisfelabbmAfthid Olthe.farrudatives decapneda dre
invention contain 30 about Ito about 250 ngOf 1'. -15 W02007/042468

FEFHRESSHBIO6T FSBYA BR0°t RN WribentthdohiB e Mumptiigabpreparation

fapauang kased ordiePropaton pfo phavmscaladiosiiiactveifieacaliOnvention,
of the salt 2.1 in the pharmaceutic%?re aration accordin%?ito the

BT EABB Gt 018 1 YoB8 Ry PArHssRamGEsAHE thiefiok) me per 100
prgferabivabovbeeRiab il 00ma PEhAO-mb PasticuRYIReieraR!Oendida contain

500 mg‘l;n%er 100 5 ml. Particularly preferably 100 m| of the formulations

#59HEINY &S htRE A BB of 1H3alidut 250 mg of the free

cation of the salt 2.1. The pH of the formulation according to the invention

is preferably in.a range from 2.0 to 6.5, preferably between 2.5 and 3.5,
Eﬁﬁédﬁa?ﬂfﬁ%mﬁﬂatsamwgsé%@7ﬂaﬁa@a PR agadTom 2.0 to

selutigasrivite eerepenitmd Avdpd e dissPuae: ib [GthanalaratbMiXvees 3.1 in
of ethanol and water, the pH of the formulation according to the invention

i W HAABR H thEPAAGe from 2.0 to 6.5, preferably between 2.5 and 5.5,
particularly preferably between about 2.7 and 5.0. 15 The pH is adjusted

i o phepreceidcal aceapie e CLpRRolialy e e
Examples fotpiaieveddoadiagio daids.areiselaobestdramythetgrosize from 2.0 to 6.5,
R P 22 e S, A U .
acids are selected from the group consisting of
The pH is adjusted by the addition of pharmacologically acceptable acids.
Pharmacologically acceptable inorganic acids or organic acids may be used for this
purpose. Examples of preferred inorganic acids are selected from the group consisting of
hydrochloric acid, hydrobromic acid, nitric acid, sulphuric acid and phosphoric acid.
Examples of particularly suitable organic acids are selected from the group consisting of
ascorbic aeid, citric acid, maliq acid, tartaric acid, maleic acid, succinic acid, fumaric acid,
acetic acid, formic acid, propionic acid, sorbic acid, benzoic acid, methanesulphonic acid
and benzenesulphonic acid. Preferred inorganic acids are hydrochloric acid, phosphoric
acid and sulphuric acid, of which hydrochloric acid is particularly preferred according to
the invention. Of the organic acids, ascorbic acid, fumaric acid, methanesulphonic acid
and citric acid are preferred. If desired, mixtures of the abovementioned acids may also be
used, particularly in the case of acids which have other properties in addition to their
acidifying properties, e.g. those which act as flavourings or antioxidants, such as for
example citric acid or ascorbic acid. If desired, pharmacologically acceptable bases may
also be used to titrate the pH precisely. Suitable bases include for example alkali metal

hydroxides and alkali metal carbonates. The preferred alkali metal ion is sodium. If bases
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2}2@?&9@%@45&”‘3 acid, malic acid, tartaric acid, maleic acid, W}EEGOWOS?TZG

umarie acid, acetic acid, fonnic acid, propionic acid, sorbic acid,
benzoic acid, methanesulphonic acid and benzenesulphonic acid.
Preferred inorganic acids are hydrochlofigggid, phosphoric acid and
sulphuric acid, of which hydrochloric acid is particularly preferred
according to 25 the invention. Of the organic acids, ascorbic acid, fumaric
acid, methanesulphonic acid and citric acid are preferred. If desired,

naiuEes f aw@@@,vmﬁuwmgsde%é\&%wﬁgqunfﬁrﬁaﬂé@amm are then

the case of acids which have other properties in addition to their

£9BiRIRY Bréveiedicd ghammaeciiiehiaenalfanotmbesrsalnsisalcompatible

sualn as: o RRERRlesitre;acid or ascorbic acid. If desired,
pharmacologically acceptable bases may 30 also be used to titrate the pH

precisely. Suitable bases include for example alkali metal hydroxides and

afilicretahaarkonatesinkie meeferad @W@%ﬂ@@d%i%ﬁ%@aé@%%@%ther
-16 W02007/042468 PCT/EP2006/067126 17/49 of this kind are used, ,
CHEGHEB D PRAKER RIS HE B TR R & FRBLINHE 8 4TS Sthme RTdRs Rigipnt mvention

cRplainesd ke frishpshRher iIcabiesmulRleRNAEe Preferably, these compounds
pharmacological%ggfatible with the abovementioned acid. 5 The

feheribberisthee R SHinEH S IO M e b pnskih g 4igaRtsTAg

othehuiRgsadiantsdR: ¢ompIaxing o PrisABL INRAMWERINIRE $¢RPA B or one of
the present invention molecules which are capable of entering into

cOnBRRYBoRYS tsTafdrably, SR Edid poindis dhnii R Ade theodmRier o agent.
cpraRiesingseatiensdaastpreieralivdnetyl eatiensh e iforuHationsore preferably

according to the invention preferably contain editic acid (EDTA) ar one of

iR RABI AT dratsr, B gousttiterssnis srarssditithsialoggulations

CRIRPIEXIN e aBe MveRreierally oot paetaia I§ Hsed, aptionally an theso mg per
form of its hydrates, more IEP&efera\b%y in the form of its dih¥drate.
iR

cOMPX A a Gk TSHY WREMITAR ormitiatiots Pt dﬁ%@f&%é@muiaﬁm

inestiong theil-cantanbis FreiRrably, ihiTerrannE SitMQotda SR M8 PREntion contain
100 ml, more preferably in the ran\% from 0.5 to_ 25 mg per 100 ml of th

TGRSR IRt Rt ShABRHLH. /Brisrd rabig Piie (B sRercterably

agsRrding tQ the rertiion csmital fonempleXiRgragenihamasednt of
about 0.75 to 15 mg per 100 ml, more preferably about 1 to 12 mg per
100 ml of the formulation according to the invention.

The remarks made concerning disodium edetate also apply analogously to other possible
additives which are comparable to EDTA or the salts thereof, which have complexing
properties and can be used instead of them, such as for example nitrilotriacetic acid and the

salts thereof

Other pharmacologically acceptable excipients may also be added to the formulation
according to the invention. By adjuvants and additives are meant, in this context, any
pharmacologically acceptable and therapeutically useful substance which is not an active
sﬁbstance, but can be formulated {ogether with the active substance in the
pharmacologically suitable solvent, in order to improve the qualities of the active
substance formulation. Preferably, these substances have no pharmacological effects or no
appreciable or at least no undesirable pharmacological effects in the context of the desired

therapy. The adjuvants and additives include, for example, stabilisers, antioxidants and/or
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Theremanks mmade concerning disodium edetate also apply angleggushyos/067126
to other possible 20 additives which are comparable to EDTA or the salts

thereof, which have complexing properties and can be used instead of

them, such as for example nitrilotriacetié&iétd and the salts thereof. Other
pharmacologically acceptable excipients may also be added to the

formulation 25 according to the invention. By adjuvants and additives are
meant, in this context, any pharmacologically acceptable and
theragpestitcalyhiskivdsubs thochatlichds thetfanshed yhagubstaned, fiwinulation, as

can.be formulated together with the active .substance in the »

B CBTSAHE SUETE BIVRRE MU A5 ROl L i s also
acityel spinstancd formiliatiarpRittardblyuthesssdibstantasdeatie Boample.
pharmacological effects or no 30 appreciable or at least no undesirable
pharmacological effects in the context of the desired therapy. The
dthievaefsranid-acgitvesiintidd enfarikamplecistabilisatsc asiiXwamtsnple, provided

d 17 W02007/042468 PCT/EP2006/067126 18/49 ti
T A B e g e e P oL St as

willtak flanoytngs] yistrinsandalrotivern adailiVES TkQaren muthth adtoX iguinone),
additives,alsp include pharmacologically acceptable salts such as sodium.
CFHSHUE Aot S8 S TS AR e B R S B A gein he
asuasgobbiyacid, for example, provided that it has not already been used

to adjust the pH, propylgallate, BHA (butylhydroxyanisol), BHT

(butylhydroxytoluene), TBHQ (tert.butylhydroxyquinone), vitamin A,
vRamiry Hjtecopheselddad dosimitact viiafonswatpro fitaming oduatiog widhpathogenic

uman bogdy.. Preservatives can be added rotect the formulation
A ORI BORIENS, S B RIVEL Ay
theseaknowmfrdrivtie priberamr; qaridoed axlyzdeng alkbnisirodblaridaonte in the

benzoic acid qr benzpates, such as sodiu zoate in the concentratio
R R o o AGFOLT S  ded o th
tHerih foronudetiodiagcondio griedtierinUéntionoiie Abeomrkofium chloride is between

benzalkonium chlorigﬁois e{,t een,l.mgan 5% er 100 ml of

o DR SR E APl TR 28 188k per 100 m, more
preferably about 3 to 12 mg per 100 ml of the formulation according to the invention,
most preferably about 4 to 11 mg per 100 ml of the formulation according to the mvention.
Benzalkonium chloride may also be used according to the invention in admixture with

other preservatives.

Preferred formulations contain only benzalkonium chloride, sodium edetate and the acid
needed to adjust the pH, in addition to the solvent water, the compounds of formula 1 and

active substance 2.,

The pharmaceutical formulations according to the invention are preferably used in an
inhaler of the kind described hereinbefore in order to produce the propeliant-free aerosols
according to the invention. At this point we should once again expressly mention the
patent documents described hereinbefore, to which reference is hereby made. As described
at the beginning, a further developed embodiment of the preferred inhaler is disclosed in

WO 97/12687 (cf. in particular Figures 6a and 6b and the associated passages of
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PW&@@%QE’%% 3 to 12 mg per 100 ml of the formulation acco?g&g 9555‘6/0671 26

invention, most preferably about 4 to 11 mg per 100 ml of the formulation
according to the invention. Benzalkonium chloride may also be used
according to the invention in admixture with20 other preservatives.
Preferred formulations contain only benzalkoniurn chloride, sodium
edetate and the acid needed to adjust the pH, in addition to the solvent
water, the compounds of formula | and active substance 2.. 25 The

PhaRAGEHIcRL o %Bﬂﬁgméﬁ%{%mﬂcﬁh %&M@%&m@% BE%E?{@B}gduce the

used in an inhaler of the kind e"scribe'd hereinbefore in order to produce
thehplaperarsireaeiordseis odbe onaimg oo theehmentibis Ay thidriselrheps and handy

SHoHIGkRNCe AN IEXPERS R MERtOR, thePatapt &19%@18@@98@%%%& anywhere by

hereinbefore, to which reference is hereby made. As described 30 at the

bé@iﬂhﬁi@g}aﬁh@th@ﬂﬂié%ﬁ@p@@ e@mm@iumhétbwb@mw@w fgrmulation out
diﬁfdﬁgﬁ%‘d&%&%& 148 eé&%{%%(& &H&ﬁéeﬁ%@ﬂv%%@o@? The preferred

associated passages of -18 W02007//042468' PCT/EP2006/067126 19/49 .
delsatipeiorpeTtig! nepugistr (Reswrat caradvhtagevpshp engsedeazle, a locking
pEﬂngﬁea i1NAARIS ALIPSALS A | [Retion. Begalss of its

cylin rfcez%lfrlla%e and%’anégy s%ae%ﬁé%%%%%o %/5%% Iocng and ; to 4

cm wide, dfagavieestshibeddibe wpyphvirarsiy pafeapatertiTiat one end a nozzle

ngwﬁg{%@yéﬁlggggggzygmgg&@ﬁpharmaceutical formulation out 5

through small nozzles at high pressures, so as to produce inhalable
aerosols. aTielprepritien watb iviber slentially consists of an upper housing

part, a pumMPHEUSHIG & RAAZIEAIARHNG. GIATR BaRTNG NRUSIAGYRch is located in

spring and a storage container, characterised by - a pump housing fixed in
tHBCUPIRSF ReBNEgPBErt and carrying at one end a nozzle body with the

nozzle ar1gkls ALTangRmatethisth MM RSIR wsitBr vRve RO - a

power take-off flange in which the hollow body is fixed and which is

located irf* tAETPHRSHBLSTHN PaspuRenicy SarmpingHiddaaniatsply mounted on
lagatgshin e uRPeiheYSINGRA A rotary bearing,

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

The hollow piston with valve body corresponds to a device disclosed in WO 97/120687. 1t
projects partially into the cylinder of the pump housing and is disposed to be axially
movable in the cylinder. Reference is made particularly to Figures 1-4 - especially Figure
3 - and the associated passages of description in the abovementioned International Patent
Application. At the moment of release of the spring the hollow piston with valve body
exerts, at its high pressure end, a pressure of 5 to 60 Mpa (about 50 to 600 bar), preferably
10 to 60 Mpa (about 100 to 600 bar) on the fluid, the measured amount of active substance
solution. Volumes of 10 to 50 microlitres are preferred, volumes of 10 to 20 microlitres
are more preferable, whilst a volume of 10 to 15 microlitres per actuation is particularly

preferred.

The valve body is preferably mounted at the end of the hollow piston which faces the

nozzle body.
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A SPHRERUging with the spring located therein, which is rotatseliepooos/067126
mounted on 15 the upper housing part by means of a rotary bearing, - a

lower housing part which is fitted onto the spring housing in the axial
direction. The hollow piston with valve bogyecorresponds to a device
disclosed in WO 97/12687. It projects partially into the cylinder of the
pump housing and is disposed to be axially 20 movable in the cylinder.
Reference is made particularly to Figures 1-4 - especially Figure 3.- and

theassediate thbassanas.al desariptionimibeabaeragntiopesiuced by micro-
International Patent Application. At the moment of rglfase

{ of the.sp&%q ‘
BRSPS TR R VA BOE e hosies UEtRIGHHrasSTRIBIf Y 099716530,
pf%"éﬁéﬂ% gi Eetéaotﬁ%\éo i @@téﬂﬁ%@ldgﬁﬁﬁb%h@Q@l}%é})e@éﬂiﬁfﬁﬂyes}af@cﬁ@lgﬁmae 1 and the
about 100 to bar) on the fluid, the measured amount qf active
CREAEs S5 Qi e EeL Biip TS ISFEY & herettgRts Of glass and/or
vellwne scahiddte 2 micsolires 1ase are prefeiaiie onhilsheomotine wfulfuired
to,15 mjcrolitres per actuation is p rticulﬁrly preferred. The valv dy is

eb
pYBIBREhIHGR SekH fhe BorFSritE! ABHSR HrioAa U Theld (s tagnozzle outlet
n@a’f}ilﬂé@@d?@%ﬂa%sv\@%@@ﬁmb R@E(E&%Qﬂggmmméﬁ%ﬁﬁ de anadeo 15
in the nozz y.is preferably microstructured, i.e. produce mjcyo- ‘
e’i’?@;‘fﬁ%@r?‘ﬁ}f@ i Senhont a%&?ré%‘bﬁe@a@é m&%ﬂlfi%;f%?ﬁﬁ] fipe 7109
W(-Q9£16530; reference is hereby made to the contents of this
specification, especially Figure 1 and the .associated description. The |
A e 1P S8 b BB IR B Gy rebTions ypying of the
seculyifixee iogatherd ahleast o paref wikictabiasBBeod ke inclined relative to one
micr struct%\re channgﬂwhich connect th nt?ézzle inlgt end t%g]e n%zzle

ot HREPEE LA TS HEYL R D2 A S P RBPEis SEHSE PiR%G ody having at least
neverevtopenings 21t Qurligrang deefiracdondofliprivieons Widanthaed relative to

depth preferably bei 519 6.5 mi d the lengt ing 7t
TERONRCED ft OHEHE & AR ST oD BBEHT R T ERBADP e 00t 150
ditegtien srekspraidnglofiher hOTzlethinibehozziaibgdyranay kunbparaltelged at a

to each ot be inclined relati ther in the direction of .
SRR P BSRER R o anchel e HFSERE i o

preferably 30 to 70 microns. A spacing of 50 microns is most preferred.

The directions of spraying therefore meet in the region of the nozzle openings.

As already mentioned, the liguid pharmaceutical preparation hits the nozzle body at an
entry pressure of up to 600 bar, preferably 200 to 300 bar and is atomised through the
nozzle openings into an inhalable aerosol. The preferred particle sizes of the aerosol are up

to 20 microns, preferably 3 to 10 microns.

The locking clamping mechanism contains a spring, preferably a cylindrical helical
compression spring, as a store for the mechanical energy. The spring acts on the power
take-off flange as a spring member the movement of which is determined by the position
of'a locking member. The travel of the power take-off flange is precisely limited by an
upper stop and a lower stop. The spring is preferably tensioned via a stepping-up gear, e.g.
a helical sliding gear, by an external torque which is generated when the upper housing

part is turned relative to the spring housing in the lower housing part. In this case, the
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Fwaag;}g%%gings at the outlet end, the directions of sprayin M@%OG/%HZG
incline

relative’to one another at an angle of 20 degrees to 160 degrees,
preferably at an angle of 60 to 150 15 degrees, most preferably 80 to 100.
The nozzle openings are preferably arrangegl at a spacing of 10 to 200
microns, more preferably at a spacing of 10 to 100 microns, still more
preferably 30 to 70 microns. A spacing of 50 microns is most preferred.
The directions of spraying therefore meet in the region of the nozzle
ORGSRy g peptoned.dheiquid-pharmaceuical NRRArgHeN spline
hits the nozzle body at an entry pressure of up to 600 bar, preferably 200
t69300 bar and is atomised through the nozzle openings into an inhalable
aerosol. The preferred particle sizes of the aerosol are up to 20 microns,
preferably 3 to 10 microns. 25 The locking clamping mechanism contains
aldsringkipecrsbrr & th the e e HercarleBmprI e i SPHnGC A e RREYOF

themeshanical KRRrde JREFRIRGLACIRALLINE DRSS BKesafh RIS ama of plastics
spring member the movement of which is determined by the position of a

|SERTIGEh i BEs TheradlerasiaHy plowisatakdedrmablge i praviss grimngediin a plane
bYeARndRRELSIOm AR & PWER RIBRs FNe\ BRARG it Arefe tath enaianed Weking

a stepping-up i}ear‘, e.g. 30 a helical sliding gear, by an external torque

VWHIZRCRS §6 Hisy HekiaiaamRer ghpe i e dBiRR &t Hactbpned fisnié f@qért&%and prevent

Sﬂfé’%ﬁ%‘ﬁ'ﬁﬂ !ﬂeﬁg ﬂ&%&&oyﬁg‘%&@ﬁ% Indhis53s8 (e 29 means of a button.
W02007/042468 PCT/EP2006/067126 21/49 upper housm% part and the

pOlettHRENSIPHERR &S CoRF Al SheePsdiuthcspeki s pifebgedp aider to actuate
lagkin@imenehes with iherpnaaging leakdngsuitases inereanaedii) &nhe annular

annular 5 configuration around the power take-off flange. It consists for

R R S g BP tisstiewisi mathieiieio e ihe Fav thergy deformed in the
elasticaly defomahle of he thgsinBENsethi A RlaelRYRENHIUAI i are

the axis of the atomiser. After the locking of the spring, the locking
sHFrsEBs b Yodkitd Hiember slide into the path of the power take-off

flange and prevent the spring from being released. The locking member
is_ actuated by means of a button. 10 The actuating button is connected or

cOUBISHES PRGIERtY embBer. A gl RitaarRehe iR AL aTEiHge beanne,
meglanismthe astHaing duitonds fead:nasalielie haannular

When the atomiser is operated, the upper part of the housing is rotated relative to the lower
part, the lower part taking the spring housing with it. The spring meanwhile is compressed
and biased by means of the helical sliding gear, and the clamping mechanism engages
automatically. The angle of rotation is preferably a whole-number fraction of 360 degrees,
e.g. 180 degrees. At the same time as the spring is tensioned, the power take-off
component in the upper housing part is moved along by a given amount, the hollow piston
is pulled back inside the cylinder in the pump housing, as a result of which some of the
fluid from the storage container is sucked into the high pressure chamber in front of the

nozzle,
If desired, a plurality of replaceable storage containers containing the fluid to be atomised

can be inserted in the atomiser one after another and then used. The storage container

contains the aqueous aerosol preparation according to the invention.
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SM}?{E&BQ’ into the atomiser, and the deformable ring is 5006/067126
eformedinthe” annular plane. Details of the construction of the locking

clamping mechanism are described in WO 97/20590. 15 The lower
housing part is pushed axially over the sprigg housing and covers the
bearing, the drive for the spindle and the storage container for the fluid.
When the atomiser is operated, the upper part of the housing is rotated
relative to the lower 20 part, the lower part taking the spring housing with
it. The spring meanwhile is compressed and biased by means of the

helical sliding gear, and the clamping mechanism engages automatically.
Thee algnessTg oragess is pridried iy scwhorassmbBicrrsbtisingpréen. The clamping

AQQLRSS s Bert SRS ISy YolNE SRR AME AT SHIINGS 18RHRAEH spring

the power take-off componént in the upper housing part is moved along

pahgiven Ristouitiateerolipdcpistdic 29mrdinksirsadibmBie emetsinaen the
iR e PUMRNRUSIRG, BsR 1esilbeh Whigh some of the fluid from the

storage container is sucked into the high pressure chamber in front of the
nozzle. If desired, a plurality of replaceable storage containers containing

the el Jorhg B1amUBHs P8R HE HSGHRA R e RIpMISAI ARAN/12683 and

another and then used. The storage container contains the aqueous

abiesOl preparsishisbastenprreo therrEnaen. -21 W02007/042468
PCT/EP2006/067126 22/49 The atomising process is initiated by gently
pressing the actuating button. The clamping mechanism then opens the

WP RSEReTssiveY thReEISTESMpEEHET e tiade @ sp el sHigablsdor their
PisiRBALOthe KIREet DS AMIBE BRYSINGHENGHIichemeraes M ghesAs well are

nozzle of the atomiser in the form of a spray. Further details of the

Rétrabhion e diskigied sreAv MigsIRRREdND drnmedsdsapiesions,
20500 tawhich peferenceiserehymade. 10 The components of the

atomiser (nebuliser) are made of a material suitable for their function. The
housing of the atomiser and - if the function allows - other parts as well

ai’*‘?g}@é@f&m%‘f Waserof plastinswaitk RysnieekemMmatdingih wHRaditadqueous
applications,

a?e?osol preparations according to the invention can advantageously be inhaled. Figure 6a
shows a longitudinal section through the atomiser with the spring under tension, Figure 6b

shows a longitudinal section through the atomiser with the spring released.

The upper housing part {51) contains the pump housing (52), on the end of which is
mounted the holder (53) for the atomiser nozzle. In the holder is the nozzle body (54) and
a filter (55). The hollow piston (57) fixed in the power take-off flange (56) of the locking
clamping mechanism projects partly info the cylinder of the pump housing. At its end the
hollow piston carries the valve body (58). The hollow piston is sealed off by the gasket
{59). Inside the upper housing part is the stop (60) on which the power take-off flange
rests when the spring is relaxed. Located on the power take-off flange is the stop (61) on
which the power take-off flange rests when the spring is under tension. After the
tensioning of the spring, the locking member (62} slides between the stop (61) and a
support (63) in the upper housing part. The actuating button (64) is connected to the
locking member. The upper housing part ends in the mouthpiece (65) and 1s closed off by

the removable protective cap (66).
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physial 'c%cl) cceptable materials are used. 15 Figures 6a/b é %
9%%%@%5 '%ﬁhe Respimat(r) nebuliser with which the aque(f% W r%(%%§1067126
preparations according to the invention can advantageously be inhaled.

Figure 6a shows a longitudinal section $hrgygh the atomiser with the

spring under tension, Figure 6b shows a longitudinal section through the

atomiser with the spring released. 20 The upper housing part (51)
contains the pump housing (52), on the end of which is mounted the

T e R O L R e v

(beyungiatbekingactarh fingnaedhaniso Pl ojetretpar thpantshd byllnder bpusing

h . g AL ' ) : ;

B S S reptaceae

uppeaehoosinig partlis finelst o 0)20 rwivlalchs tlvebpotverisale -Ditfitmgee container is
ing.i . t ) -off § iS..

r%ﬁ%@&"&%‘%{@f %@gﬁ?&%&%ﬁ%uhgﬁ?%We Eglﬁqugt%(eﬁr%gc@ﬂgg e storage

the stop e powertake-oft flange rests w the spring Is
uerdértensishdinfigs thel igndionihgdostipplspriregtitesidukingerneinibsen (62)
slides between the stop (61) and a support (63) in the upper housing part.
The actuating button (64) is connected to the 30 locking member. The

uppeshodising pért dredsénbindon sathpee ce (BBNRIDIS hlogedidff Kyththwpring
r I IVE € . .
BIRY .%&%%g%ngﬁg@§s1%%%’%9%%&%@%gﬁ@%&’&%@%J;%ger housing

23/49 The spring h with compression spring (68) is rotatabl
ntntes e trendspertholisiid Part by means of the snap-fit lugs (69) and
rotary bearings. The lower housing part (70) is pushed over the spring
housin%gsside the spring housing is the replaceable storage container

(A 1y fepbmiseLilg ST Dof alety is so b rbiv tsebulhos thrarpsasohpaimerdgms according
closrdinlic% JReSIORRGR Hemds AUt VRICTL g G ow piston projects

into the storage container and dips its end into the fluid (supply of active
substance solution). The spindle (74) for the mechanical counter is

MeURIEAM e PLEIHE: AL e RPHIg LRI, Th& AUV PRICR ddRk Sescribed
located at the end of the spindle facing the upper housing' 10 part. On the
sphrare(Remengidartmenarhexpebeliserd besiBdth abslerablsuitatiel R5% of all the
NgHIsE B%%%B%%PAM?QQ%?E&%@QW&dto a defined quantity with a range of
tolerance of not more than 25%, preferably 20% of this guantity. Preferably, between 5
and 30 mg, more preferably between 5 and 20 mg of formulation are delivered as a defined

mass per puff.

However, the formulation according to the invention can also be nebulised using inhalers

other than those described above, for example jet-stream inhalers.

The present invention also relates to an inhalation kit consisting of one of the
pharmaceutical preparations according to the invention described above and an inhaler
suitable for nebulising this pharmaceutical preparation. The present invention preferably
relates to an inhalation kit consisting of one of the pharmaceutical preparations according

to the invention described above and the Respimat® inhaler described above.
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t invention to form an aerosol suitable for inhalation. 15 Ifigﬁ
f@'rﬁ%?ﬁ(;sﬁ’%%c rding to the invention is nebulised using the me yF2000/067126

described above (Respimat(r)), the mass expelled, in at least 97%,
preferably at least 98% of all the actuatigns,of the inhaler (puffs), should
correspond to a defined quantity with a range of tolerance of not more
than 25%, preferably 20% of this quantity. Preferably, between 5 and 30
mg, more preferably between 5 and 20 mg of formulation are delivered as

%ﬂ%@%&%‘&z@ﬁ?&@% R ak‘ %’e\’x%‘.éer(ast %85"&% Iy é@’&%&%&'&%gcrabed

invention can also be ne usmg inhalers ose descri
athove, flos esxampieget- bereamdmkiaieﬂs aﬁﬁt?d@@pmSenﬁmnumpla@owhmh is

r Iatest an inhalation {:ltc nsisting of one of the armaceutical
i -
pgrcéspl) ratl onglaccoralng o'ﬁﬁe |éven?%¥dgsérlbea %{)}govéH angﬁ;?\rl% er 078 cross

suitéibtedion mebuhgmguhcbcmmm@dmﬁwaffmemnﬂ@mtb@em the inside and

vention preferab reI S to an inhalati onS|s e of the
R O Bl B B B AR RS LS Al AR the other
anetthe: Rteeshplpmm(ue)dnahalemd%msb&cﬁaha\ams?ﬁﬂl. 23 W02007/042468

P T/Elﬁzo 6/ 671 6 24/ fthe ulatlo |s to b mlnlster

ﬁ i3 afta mﬁx % OFIT ORI 6 nal nasal spray.
nasally using es (a) eV|ce escri “a ove his atomiser can
b”éhpmd@damtmwmmnmetbmth@tmm%éJMClnos disifrll rpnnected to
t ee rrnn%lﬂ&erie%léa R%“a g”%al tpr}{ra (1j$ i(mda Qélr thcgtﬁo rqgu?h f{g&l
Cross- section or a tapering, round or oval cylin er his attac ht'is
hollow on the inside and 5 has two openlngs One of the openings may be

f%ﬁge%\é %5'3? 6?%%1}18 gﬁﬁn@ sé%gg%wglﬂéggﬁbo%?:ﬁﬁﬁ]%gg%ﬁ%%m g the

be inserted In a nostri us, thls atta ment IS pre

tlyebspry masfea @%ﬂh@&nﬂmlln‘a@ai@ptiawefhela@mbhméhpmi?)b@’ay of example.
constructed so as to be detachably or non-detachably connected to the
mouthpiece. An attachment of this kind may also replace the mouthpiece.

10 The examples of formulations given below serve as illustrations without

%% g\)@ggge subject matter of the present invention to the compositions
y way of example

As already mentioned, the compounds of formula 1 may be prepared in a manner known

per se. Compounds mentioned by way of ekamp]e and preferred within the scope of the

invention are listed below. Thus, preferred pharmaceutical formulations are those which

contain an active substance 2 and compounds of general formula 1, selected from among

the following: |

¢ Example 1: 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-2,6-dimethyl-phenyl)-1,1-
dimethyl-ethylamino]-ethyl }-4H-benzo[ 1,4]oxazin-3-one-methanesulphonate

¢ Example 2: 8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[ 1,4 Joxazin-3-one acid addition salt

¢« Example 3: 6-hydroxy-8-{1-hydroxy-2-{2-(4-methoxy-phenyl}-1,1-dimethyl-
ethylamino]-ethyl }-4H-benzo[1,4]oxazin-3 -one-hydrochloride

» Example 4: 6-hydroxy-8-{1-hydroxy-2-[2-( ethyl 4-phenoxy-acetate)-1,1-dimethyl-
ethylaminol-ethyl}-4H-benzo[1,4]Joxazin-3-one-hydrochloride

¢ Example 5: 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,I-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride
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be preparedin’a manner known per se. Compounds mentioned by way
example and preferred within the scope of the invention are listed below.
Thus, preferred pharmaceutical formulatigig are those which 20 contain

an active substance 2 and compounds of general formula 1., selected

from among the following: Example 1:
6-hydroxy-8-{I-hydroxy-2-[2-(4-hydroxy-2,6-dimethyl-phenyl)-1,1-

dj |- [ thyl. }-4H-pbgn - .
N L2 imetyloheny-ethylamino]--hydroxy

8-{2-§thyli-fiubydrpherylyienzoimélondznbidansitolitdydristey-ethyl}-6- 25
hydroxy-4H-bgnzo[l.4]loxazip-3-one acid addition salt Example 3:;,.
ey G R R I . Ptimerny-
ethyktimilzojetidih4H-BERza] 0] okazrra-dnmégiocbhdsitd: Example 4:
6-hydroxy-8- {] -hydroxy-2-[2-( ethyl 4- y-acetate)-1,1-dimethyl

Kok A R i R o e B s i R
5: 6-bygitexys81{adnyidrokyb2{d | 4-poentxysanetinatisthbiddimethyl-
ethylaminol-ethyl}-4H-benzo[l,4]oxazjn-3-one-hydrochlqride -24

wWo2b6% '24[’é§ﬁ?ti?§é]f%€7 %%ﬁéb%?ﬁ@‘%%’rﬁ@@%?mﬁ-i-hydroxy-ethyz}-ﬁ-
8-{2 i dkedivneithpbizz(2 144 GotrimiatRydpbenybelytaimino]-1-hydroxy- ethyl }
-6-hydroxy-4H-benzo[ 1 , 4] oxazin-3 -gne-hydrochloride Example 7: .

ey GRS 10: Ry R Ry PR AR aminol-I-
ethylayaiog]-ethyl}-4Hrbénzol 4Kiexazin.SeneihydiechigdesbloBdample

. 6- l-phenyl)-1,1-dimethyl-
iy AN TAr ot DBt BYASTh e SH Ay AbcTGs il

9: 8-{Rd2sk4~ethyl: phapyilylsdirneibyl etyiamnglckhiydaexyntiiug-6-
hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride Example 10:
83{2-'@2&%&%?0}6&33:%&%%%@ﬁ@})@‘i@ﬂz injiledipeiiiheylaginol-1-hydroxy-
hydreyethayhy8riyrpnbdiiengek d:AHoxszn3Roenbochloride

oo Fmitiofd: et e o hdingleiptiheibylamin)-1-hydroxy-

ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one-hydrochloride

e Example 14; 8-{2-[2-(4-ethoxy-phenyl)-1, 1 -dimethyl-ethylaminec]-1-hydroxy-ethyl} -
6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride

* Example 15: 8~{2;[2~(3,S-dimethyl-phenyi)—i,1—dimethyl-ethylamino]—l—hydroxy—
ethyl}-6-hydroxy-4H-benzo{ 1 ,4]oxazin-3-one-hydrochioride

o Examp}e 16: 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-oxo-3,4-dihydro-2H-
benzoi 1,4]oxazin-8-yl)-ethylamino]-2-methyl-propyl} -phenoxy)-butyric acid-acid
addition salt

o Example 17: 8-{2-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl }-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one-trifluoroacetate

e Example 18: 8-{2-[2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[ 1 4]oxazin-3-one-frifluoroacetate

* Example 19: 8-{2-[2-(4-chloro-phenyl)-1, 1 -dimethyl-ethylamino]-1-hydroxy-ethyi } -
6-hydroxy-4H-benzo{1,4]oxazin-3-one acid addition salt

25
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E%(&%@gjégghgg-hydroxy-4H-benzo[ 1,4]oxazin-3-one-hydrochFl%'j]g’Emoo&roeﬁ 26

8-{2-[2-(2.4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo|[ 1,4]oxazin-§éiwg_|§-hydrochIoride 15 Example
13: 8-{2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-
ethyl}-6-hydroxy-4H-benzo[ |,4]oxazin-3-one-hydrochloride Example 14:
8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-

6-hydroxy-4Hshenzao[ 1,4]oxazin-3-one-hydrochloride Example 15: ) i
o R R R S Ty <ot
}-6-hytisalyx4 b drenap [, Aloxazin-3-omeahiladdhiondelt Example 16: 4-(4-
{2-[2:hydroxy=2-(6- ;io -3-0x0-3,4-dihy O;;ﬁH_ .
ERE L R RN e O LR R T
acid{abigiradgitidrbsato [Exaopleril3-one acid addition salt;
8-{2-12-(3,4-diflugro-phenyl)-1,1-dimethyl-ethylamino] -1-hydroxy- 25 ethyl
oL RE e IR e R R
8-{2-f2dR-chigreii-flgmaxhernhiskoineshybethybamisa] by biow;
ethyl}% -6-h)igroxy-4H-benzo [ 1,4#‘3{xéaz.in-3 -one-trifluoroacetate Example
19:813amRle LAichd ke st 1BRTMG)- B fpamino]-1-
6-hydraxyx4Hthanzelieazinidens pcid Ragion adtadd addition salt;
W02007/042468 PCT/EP2006/067126 26/49 Example 20: )
g2 2 Fxample o Bnedyrirctugnoeasgrbidyrianny 1 Lliarelyletytamino] -1-
6-hydiaxy=4tbanzollydioxpzin-39n8acthrgdiionsalhcxamipienshlt,
8-{2- 2-(3-metrg -éphenzl)-l,1-dimethgll-ethylamino'l -I-hydroxy-ethyl}-
6ehy iR RIr26e Azoli 41tkaRinre-drilaraar haetb %aﬁt{fb;‘f@iﬁfﬁpﬂ@ww-hydm}“
8-{2-@r{f-fntardsmatheerrieaybrh-lndinelhydigthydamineld:
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt;
B(arﬁ.]ggpgrgg_e 26: 8-{2-[2-(4-chloro-2-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
8-{2-{er(f ThivRr:8-dimstavbphepyAnlsdimetavt-eiaiamingl--
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt;
Exarkiprnmi 2o 321aL 2 HiorblormatRyphihglvi) d-didimethyl-ethylamino]- 1-hydroxy-
ethyléﬁltmlm?&k}}ﬁﬂ%benzo[l,4}0xazin—3—0ne acid addition salt;
s Example 28: 8-{2-[2-(2 6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1,4]Joxazin-3-one acid addition salt;
o Example 29: 8-{2-[2-(2.5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-cthylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one acid addition salt;
¢ Example 30: 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-dimethyl-ethylaminoj-1 -
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4joxazin-3-one acid addition salt;
¢ Example 31: 8-{2-[2-(3,5-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one acid addition salt;
e Example 32: 8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one acid addition salt;
s Example 33: 8-{2-[2-(3.4.5-trifluoro-phenyl)-1,1 -dimethyl-ethylamino]-1-hydroxy-
cthyl}-6-hydroxy-4H-benzo{1,4]oxazin-3-one acid addition salt;
¢ Example 34: 8-{2-[2-(3,4-dichloro-phenyl)-1,1-dimethyl-ethylamino]-i-hydroxy-
ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one acid addition sait.

-26-
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é@%%@%?té?g:&hydroxyAH benzo[1,4]oxazin-3-one acid a%‘ﬁ%‘?ébi?ﬁs (067126

[2-(4-chloro-3-fluoro-phenyl)-1,1-dimethyl-ethylFamino
-1-hydroxy- ethyl}-6-hydroxy-4H-benzol[l,4]oxazin-3-one acid addition salt;
Example 26: 8-{2-[2-(4-chloro-2-fluoro-phienyl)-1,1-dimethyl-ethylamino]
-1-hydroxy- ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt;
15 Example _
27:8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzoll,4]Joxazin-3-one acid addition salt; Example
28:8-{2-{2-(2,6-difluoro-4-methoxy-phenyl)-1,I-dimethyl-ethylamino]-1-
hpfiergLetiy e hyprokyuadibadeibimiokarith 3rorebidid. atuition Samay have one

' Jﬁe%gi;n}%s given above, as well as optionally in the form of the tautomers,
8-{2-[2-(2.5-diflucro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1- 20

h§fepBh ey Byl 0% jha nBRiroBRE Y foserials. ok aisidoadditierssiercot.
Example 30:

8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-
hy8eokglkif-Brigarosy-apbaatioMmod foxawmifiBo s aeia dertetingale, the
E%%Mgnﬂf he abbreviation BA-CI denotes benzalkonium chloride and EDTA represents
8-{2-[2-(3,5-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethsAleunysissie disgerzo[| 4]oxazin-3-one acid addition salt; 25

Example 32:

8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-I-
h}ihmlé@wyﬁywrb%whﬁ Ijappbpnerd xadivebiopee defmad dritrasdfpr hydrates,
EX@MRI§R3ificd here based on the mass of the free base of 1 and of the free cation of 2.1.
8-{2-[2-(3.4.5-trifluoro-phenyl)-1,1-dimethyl-ethhylamino]-1-hydroxy- .

e }cemw&}m%éﬁgébf,ﬁww%mp&%%aifmﬁﬁh@mwmdea
3ty &t dtodiehlr armhanbicirimeii-Rt W amInel b 9%y udQl as a
ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3-one acid addition salt. -26

WO Basses s 1rBE006/067126  27/49 optionally in the form of an

acid addition salt with an acid HX, wherein X may have one of the

meanings given above, as well as optionally in the form of the tautomers,
enantiomers, mixtures of the enantiomers, racernates, solvates or

hydrates thereof. 5 The Table that follows is a compilation of formulation
examples according to the invention. The abbreviation BA-Cl denotes
benzalkonium chloride and EDTA represents

D7-



isQdi etate dihydrate. 10 The active substances | and 2.
m%%é]@(?%%ﬁ&sed in the form of salts and/or hydrates, but a%écgg{)%%ﬁ%ooa /067126
here based on the mass of the free base of 1 and of the free cation of 2.1.

The compound 1 is used in the following &xgmples in the form of the
hydrochloride, hydrotetrafluoroacetate or hydromethanesulphonate, while
compound 2 is used as a monohydrate of the bromide. 15 -27

W02007/042468 PCT/EP2006/067126 28/49 A) The Table that follows is

a ikat fi a I ' [
e R e PR B g e
inntea fiormo bl b ezand oatonf teGenkpfunédiCEmentifol rmddtionctontaihstance 2.1

the followi ' Ifi t for.injections: ! .
O o
209p2ri 560 GOEr1O K02 ToBigaMias0 4 10 2,9 4. 500 2505 10'2.9 5. 500

85101129 6.2505001093.1 7.855008102.9 8.2004515-2.9
9.2002311122.7 10.2002310102.7 11.902310102.8 12.9023

10 B:3uinp8. 45 2B {ithd€) 2.9 2.1' (cation) BA-CI EDTA pH
(mg) (mg) (mg) (mg) (HCD
1. 1000 1000 - 2 2.9
2. 500 500 10 10 2.7
3 500 250 4 10 2.9
4. 500 250 5 10 2.9
5. 500 85 10 11 2.9
6. 250 500 10 9 3.1
7. 85 500 8 10 2.9
8. 200 45 15 - 2.9
9, 200 23 11 12 2.7
10. 200 23 10 10 2.7
1. 90 23 10 10 2.8
12. 90 23 10 5 3.1
13, 45 23 10 10 2.9
14, 45 23 10 5 3.0
15. 23 23 10 10 2.9
16. 23 23 IV 5 2.9
17. 23 45 11 25 3.0
18. 23 45 10 10 3.0
19, 9 23 10 10 3.1
20. 11 23 10 25 3.1
21. 9 23 10 5 2.8
22 5 23 10 10 3.1
23, 5 23 10 50 3.1
24, 5 23 10 5 2.7
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4 .0 15.232310102.9 16.23231052.9 17
T 01050 19,925 10 1033 20, 1125 10 2B (5101067126
231052.8 22.52310103.1 23.52310503.1 24.5231052.7 -28
W02007/042468 PCT/EP2006/067126 2449 Example 1' (base) 2.1
(cation) BA-CI EDTA pH (mg) (mg) (mg) (nig) (HCO) 25.545125 3.0
26.1110735 27.111073.0 28.0.10.110153.5 29.010.11015
3.0 B) The Table that follows is a compllatlon of formulatlon examples

(mg) (mg) (mg) (mg) (HCI) 1. 100% 1000 - 2 2.9 2.50050010102.7 3.

500 25044 102.9 1 | 10 7 3.5
27. 1 1 10 7 3.0
28, 0.1 0.1 10 15 3.5
29. 0.1 0.1 10 15 3.0

B) The Table that follows is a compilation of formulation examples according to the
invention of the R-enantiomer of the compound of Example 3 and the active substance 2.1

in the form of base and cation. 100 ml of medicament formulation contain the following,

in purified water or water for injections:

Example 1' (base) 2.1' {cation) BA-(C] EDTA pH
(mg) (mg) (mg) (mg) (HCD
1. 1000 1000 - 2 29
2. 500 500 10 - 10 2.7
3. 500 250 4 10 2.9
4. 506 250 5 10 29
5. 500 85 10 11 29
0. 250 500 10 9 31
7. 85 500 8 10 2.9
8. 200 45 15 - 2.9
9. 200 23 11 12 2.7
10. 200 23 10 10 2.7
11. 90 23 10 10 28
12, 90 23 10 5 3.1
13, 45 23 10 10 2.9
14. 45 23 10 5 3.0
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4 2.9 5500851011 2.9 6.250500109 3.1

1@%@%@@% 15-2.9 9.20023 11 12 2.7 10. 200 23 10 1%(%’?’;&1%86’06”26
902310102.8 12,9023 1053.1 13.452310102.9 14.4523105

3.0 -29 W02007/042468 PCT/EP2006/Q§7%526 30/49 Example 1' (base)

2.1' (cation) BA-CI EDTA pH (mg) (mg) (mg) (mg) (HC1) 15.23 23 10 10

29 16.23231052.9 17.23 45 11 25 3.0 18. 2345 10 10 3.0 19. 9 23
10103.1 20.112310253.1 21.9231052.8 22.52310103.1 23.5

10 YA - B -' 1 eation BA-CP YD pH
(mg) (mg) (mg) - (mg) (HCD
15, 23 23 10 10 2.9
16. 23 23 10 5 2.9
17. 23 45 11 25 3.0
18, 23 45 10 10 3.0
19, 9 23 10 10 3.1
20. 11 23 10 25 31
21. g 23 10 5 2.8
22, 5 23 10 10 3.1
23 5 23 10 50 3.1
24, 5 23 10 5 2.7
25. 5 45 12 5 3.0
26. 1 1 10 7 3.5
27. -1 1 10 7 3.0
28. 0.1 6.1 10 5 3.5
29, 0.1 0.1 10 15 3.0

C) The Table that follows is a compilation of formulation examples according to the
invention of the R-enantiomer of the compound of Example 7 and the active substance 2.1
in the form of base and cation. 100 mi of medicament formulation contain the following,

in purified water or water for injections:

Example 1' (base) 2.1' {cation) BA-Cl EDTA pH
(mg) (mg) (mg) (mg) (HCD

I. 1000 1000 - 2 2.9

2. 500 500 10 10 2.7

3. 500 250 4 10 2.9

4. 500 250 5 10 2.9
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0.10.1 10 15 3.0 C) The Table that follows is a compilatio <§
f 85?:917 6%14]%4 ples according to the invention of the R-enanti MEF3p06/067126

the compound of Example 7 and the active substance 2.1 5 in the form of
base and cation. 100 ml of medicament;fgggulation contain the following,
in purified water or water for injections: Example 1' (base) 2.1' (cation)
BA-CI EDTA PH (mg) (mg) (mg) (mg) (HC1) 1. 1000 1000 -2 2.9 2. 500
500101027 3 50025041029 4. 50025051029 -30

15.23231

4523101029 14.45231053.

2.9 176234511 2890 18. 23450001030 10 9 3.1
7. 85 500 8 10 2.9
8, 200 45 15 i 2.9
9, 200 3 1 12 27
10. 200 23 10 10 2.7
1. 90 23 10 10 2.8
12, 90 23 10 5 31
13. 45 23 10 10 29
14, 45 23 10 5 3.0
15. 23 23 10 10 2.9
16. 23 23 10 5 2.9
17. 23 45 11 25 3.0
18. 23 45 10 10 30
19, 9 23 10 10 31
20, 11 23 10 25 3.1
21, 9 23 10 5 2.8
2. 5 23 10 10 3.1
23, 5 23 10 50 3.1
24, 5 23 10 5 27
25, 5 45 12 5 3.0
26. 1 1 10 7 35
27. 1 1 10 7 3.0
28, 0.1 0.1 10 15 3.5
29, 0.1 0.1 10 15 3.0
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1 20,112310253.1 21.9231052.8 22.

ﬂ%@é@é‘@so 3.1 24.5231052.7 25.$45 125 3.0 & ClEt7 o067 126
3527.111073.0 28.0.10.110153.5 29.0.10.110153.0 -31
W02007/042468 PCT/EP2006/067126 32449 D) The Table that follows is
a compilation of formulation examples according to the invention of the
R-enantiomer of the compound of Example 9 and the active substance 2.1
in the form of base and cation. 100 ml of medicament formulation contain
”If) fﬂ‘!@‘f’éﬂ% ti'l'atlf}‘df 6'%9 W%t%r% ‘1%%"&{ [RIGEHoRY &5?%161'&0;1‘3&&9%5@ the

1" (cation) BA-CI E ) (mg) (mg) (mg) (HCI) 1. 21000 100
2119\1@@@@15@@ l?beeamom@ @“Gbezmqwé o Yixgople8esi1ieadi v shetance 2.1

81% ﬁ%%&% 3f §as%5a9u599t:%9 gl%é'mﬁ 0%?11%9@%9&(%:&1]%@(91%%&5{1 arg following,

9.20023 1112
in purified water or water for injections:

Example 1' (base) 2.1 (cation) BA-CI EDTA pH
(mg) (mg) (mg) (mg) (HCY)
1. 1000 1000 - 2 2.9
2. 500 500 10 10 2.7
3. 500 250 4 10 29
4. 500 250 5 10 2.9
5. 500 85 16 11 2.9
6. 250 500 10 9 3.1
7. 85 500 8 10 29
&. 200 45 15 - 29
9. 200 23 11 12 2.7
10. 200 23 10 10 2.7
It 90 23 10 10 2.8
12 90 23 10 5 3.1
13 45 23 10 10 2.9
14 45 23 10 5 3.0
15. 23 23 10 10 29
16 23 23 10 5 2.9
17 23 45 1 25 3.0
18 23 45 10 10 3.0
19. 9 23 10 10 31
20. 11 23 10 25 3.1
21. 9 23 10 5 2.8
22 5 23 10 10 3.1
23, 5 23 10 50 3.1
24. 5 23 10 5 2.7

32



02310102.7 11.902310102.8 12,9023 1053.1
138’5%)(}2@%%35% 231053.0 15. 2323101019 16. 23 23 10 /grgf’goafosme
234511 253.0 18.234510103.0 19.9231010 3.1 20. 11 23 10 25
3.1 21.9231052.8 22.52310103.3,23 523 1050 3.1 24.523 10
52.7 -32 W02007/042468 PCT/EP2008/067126 33/49 Example 1' (base)
2.1' (cation) BA-CI EDTA pH (mg) (mg) (mg) (mg) (HCI) 25.545125
3.0 26.1110735 27.111073.0 28.010.110153,5 29.0.10.1 10

NOIAUQL 19 UTa QL EX0

C aAlJic OV -
accor(?lngto the |n\$enflc}n of i tiomer é'f e compound ¢ pH
Example 14 and théwlve substém@ 52.1in (Imiorm of baém@)nd (HCT)

UTT. 00T U cCl e '"'l- i_ CO altl] S TOTTOW oul

Water ofr water for |nJectons Examp el (base) ﬂ ' (cation) BASCI EDTA 3.0
pH 26 1 1 10 7 3.5
27, 1 1 10 7 3.0
28, 0.1 0.1 10 15 3.5
29, 0.1 0.1 10 135 3.0

E) The Table that follows is a compilation of formulation examples according to the
invention of the R-enantiomer of the compound of Example 14 and the active substance
2.1 in the form of base and cation. 100 ml of medicament formulation contain the

following, in purified water or water for injections:

Example 1' (base) 2.1" (cation) BA-Cl EDTA pH
(mg) (mg) (mg) (mg) HCH
L. 1000 1000 - 2 2.9
2. 500 500 10 10 2.7
3, 500 250 4 10 2.9
4. 500 250 5 10 2.9
s, 500 85 10 11 2.9
6. 250 500 10 9 3.1
7. 85 500 8 10 2.9
8. 200 45 15 . 2.9
9, 200 23 11 12 2.7
10. 200 23 10 10 2.7
1. 90 23 10 10 2.8
12, 90 23 10 s 3
13, 45 23 10 10 2.9
14. 45 23 10 5 3.0
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(r@g} %m Zo%m% mg) (HCI) 1.1000 1000 -2 2.9 2.500 500 10 10% 5
SOSB8 TG 4. 500 250'5 10 2.0 5. 500 85 10 11.2.9 6, S50 AICPIR0I067126
93.1 7.855008102.9 8.2004515-2.9 9.2002311122.7 10.200
23101027 11.902310102.8 12.99,23,1053.1 13.4523 1010 2.9
14.4523 105 3.0 -33 W02007/042468 % /EP2006/067126 34/49

Example 1' (base) 2.1' (cation) BA-ClI EDTA pH (mg) (mg) (mg) (mQ)

(HCI) 15.232310102.9 16.23231052.9 17.234511253.0 18. 23

0-10-3:0 .'TOE. OB l -4_-_.-'

22. :
(mg) (mg) (mg) (mg) (HCD
15. 23 23 10 10 2.9
16. 23 23 10 5 2.9
17. 23 45 11 25 3.0
18. 23 45 10 10 3.0
19. 9 23 0 10 3.1
20. 11 23 10 25 3.1
21, 9 23 10 5 2.8
22. 5 23 10 10 3.1
23. 5 23 10 50 3.1
24, 5 23 10 5 2.7
25. 5 45 12 5 3.0
26. 1 1 10 7 3.5
27. 1 1 10 7 3.0
28, 0.1 0.1 10 15 3.5
29. 0.1 0.1 10 15 3.0

F) The Table that follows is a compilation of formulation examples according to the
invention of the R-enantiomer of the compouné of Example 17 and the active substance
2.1 in the form of base and cation. 100 ml of medicament formulation contain the

following, in purified water or water for injections:

Example 1' (base) 2.1' (cation) BA-CI EDTA pH
(mg) (mg) (mg) (mg) (HCD)

I. 1000 1000 - 2 29

2. 500 500 10 10 2.7

3. 500 250 4 10 2.9

4, 500 250 5 10 29
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é\grogq%%ﬁgggl 26.1110735 27.111073.0 28.0.1 0'%&%&)6/067126

3.0 1<) The Table that follows is a compilation o
formulation examples according to the invention of the R-enantiomer of
the compound of Example 17 and the aggjpgysubstance 5 2.1 in the form
of base and cation. 100 ml of medicament formulation contain the
following, in purified water or water for injections: Example 1' (base) 2.1'
(cation) BA-CI EDTA pH (mg) (mg) (mg) (mg) (HCI) 1. 1000 1000 -2 2.9

2 %&‘)&%N lU#é@aéeg’UU Ay dﬂoﬁg & PRV 5 10 p it pH
W02007/042468 PCT/EP2006/067126 35/49 Example 1' (base) 2.1'

(cation) BA-CI EDTURH (mg) (mM#mg) (mg) (Me}) 5. 500 $:gb 11 2.9 (HCI)

6.250300 1079 3153855008 10529 8720045 15-2:9 9. 20023 11T 5 g
122.7 10.2002310102.7 11.902310102.8 12.90231053.1 13.

4523 1910 2.9 1424% 23 10 5 30 10 9 3.1
7. 85 500 8 10 2.9
8. 200 45 15 - 2.9
9. 200 23 11 12 2.7
10, 200 23 10 10 27
11. 90 23 10 10 2.8
12. 90 23 10 5 3.1
13, 45 23 10 10 29
14, 45 23 _ 10 5 3.0
15, 23 23 10 10 2.9
16. 23 23 10 | 5 2.9
17, 23 45 1 25 3.0
18. 23 45 10 10 3.0
19. 9 23 10 10 3.1
20. 11 23 10 25 3.1
21. 9 23 10 5 2.8
22. 5 23 10 10 3.1
23. 5 23 10 50 3.1
24, 5 23 10 5 2.7
25. 5 45 12 5 3.0
26. i o 10 7 35
27, 1 ] 10 7 3.0
28. 0.1 0.1 10 15 3.3
29, 0.1 0.1 10 15 3.0
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, 029 16.23231052.9 1T234511253.0 18
]1@92%%%% 10103.1 20.112310253.1 21.923105 z?ésré%?’é?%’oe”zs
10103.1 23.52310503.1 24.5231052.7 25.5451253.0 26.11
10735 27.111073.0 28.0.10.1 1Q¢gkpg3.5 29.0.10.110153.0 -35
W02007/042468 PCT/EP2006/067126 36/49 G) The Table that follows is
a compilation of formulation examples according to the invention of the
R-enantiomer of the compound of Example 1 and the active substance 2.1

A oI e A0 SRR 00l MSHIRAMEN AIIRON SADiR R e

" EtOH | a-toco (base) B xample 1" (cation) water
pherolipriql @) Rmgyr(g) g emg)imgn@e Mivanimg)l endohto:0/8ubstance 2.1
ég/&q% Pl a2 28660 80 41130 3 &Y Rt A doritaif® 23

50--1022.9

21 EOH/  cotoco-
Example 1*((}::@ (cation)  water  pherol ?:; B(:;l E(ZZ? pH (HCI)
(mg) (" VIV) (mg)

f. 10 10 20/80 - - 10 HY 2.7
2. 9 23 20/80 - - 10 10 2.9
3. 90 23 50/50 - - 5 1 2.7
4, 23 23 50/50 - - 10 2 2.9
5. 10 10 50/50 - - 10 3 2.9
6, 5 23 50/50 - - 5 4 3.1
7. 1600 1000 70/30 50 - - - 3.0
8. 500 250 70/30 - - 5 0.5 3.0
9, 85 500 70/30 - 100 - - 2.7
10. 90 23 70/30 - 100 - - 31
11, 45 23 70/30 50 - - - 33
12, 23 23 70/30 - - 5 .5 2.7
I3, 9 23 70/30 - - - 1 2.9
14, 5 23 70/30 50 - - 2 31
i5. 23 45 70/30 - 100 - 3 33
16, 200 23 70/30 - - 5 - 3
17. 90 23 70/30 - - - 2 4
18. 23 23 70130 - - “ 2 5
19, 5 23 70/30 - - - 2 3
20, 1.0 45 70/30 - - - 1 3
21. 500 500 R0/20 - - 5 1 30
22, 560 250 80720 - - 3 0.5 2.8
23, 85 500 80720 - 100 - - 3.2 ‘
24, 3 23 80/20 50 - - 0.5 3.5
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og .-1032.9 6.52350/50--543.1 7. 1000 10é) gg.z%
g{’f]()%%%‘{ 59%%0 250 70/30 - - 5 0.5 3.0 9. 85 500 70/30 - 10 &l FZ006/067126
10. 90 23 70/30 - 100 - - 3.1 11. 45 23 70/30 50 - - - 3.3 12. 23 23 70/30 -
-5052.7 13.92370/30 - - - 1 2.9 14,523 70/30 50 - - 2 3.1 15. 23 45

70/30-100-3 3.3 16.2002370/30--5-3 17.902370/30---24 18.
232370/30---25 19.52370/30---23 20.1.04570/30---13 21.

PCT/EP?2 Q06406 7 12 6 37/49 2.1' EXON | a-tocBHI (basBABHT BAMN e
EBTR™ample, (catitAf Water PASFol pHAEIEN) (ma)gma) (e ma) ¢rg) 7 Y
(% V/V) (mg) 25. 10002000 9% HV) - - -G 26. 1000 1000 96/10 50 - 5 -

3.U a5 1000 1000 90/10 . - - - 5.0
26, 1000 1000 90/10 50 - 5 - 3.0
27. 500 250 90/10 - - - 0.5 3.0
28. 500 250 90/10 - - 5 0.5 3.0
29. 85 500 90/10 - 100 5 - 2.7
30. 90 23 90/10 50 - - . 3.0
31. 45 23 90/10 - 100 - - 3.0
32, 23 45 90/10 - - 10 0.5 2.9
33. 23 23 90/10 - - 5 1 3.1
34, 9 23 9010 50 ; ) 1 35
35. 5 23 90/10 - 100 - 1 3.5
36. 0.5 45 90/10 - - - 1 4.0
37. 1 1 95/5 50 - - . 3.0
38, 0.1 0.1 95/5 - 100 - 0.5 3.5
39, 23 23 95/5 50 | - - - 2.7
40. 45 45 95/5 - . 5 0.5 3.0

41, 85 500 95/5 - - - - 3
42. 2.5 1 95/5 - - - - 4
43, 0.5 3 95/5 - - 5 - 5
44, 10 10 100/0 - - - - 3.0
45, 10 10 100/0 - - 5 - 4.0
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5 90/10---0,53.0 28.500 250 90/10--50.53.0 29.
5&88%%{%5&48%_7 30. 90 23 90/10 50 - - - 3.0 31. 45 23 90/10 81%%’ 30061067126
3.0 32.234590/10--100.52.9 33.232390/10--513.1 34,923
90/1050--13.5 35.52390/10 - 100 3§./4?95 36.0.54590/10---14.0
37.1195/550---3.0 38.0.10.195/5-100-0.53.5 39.232395/550
---2.7 40.454595/5--5053.0 41.8550095/5----3 42.251
95/5----4 43.05395/5--5-5 44,1010100/0----3.0 45.1010
$gﬁ%T%gétﬁat'%Y1¥%%%99$@é ff&??ﬁ G {En%%%%g%l%% 1%%(&33113?%*{8 the

able that follows is a compil ation of formulation examples according t
they apventibthoRitve dRtematidgitter oitheconad dixathpleExamphe 3ctimd thiestance 2.1
i S 2.1.in the form of,b nd catiop. 1 | of .
e RPN A QR 0 S RS R RN R o
EDTA Example (cation) water pherol pit (HCI) (mg) (m g) (% V/V) (mg)

(”'U) ) (”'U) 2.1° EtQH /

o-Toco- :
Example '(i::e) (cation)  water  pherol 1(5:; B(:;l E:;Tg)A pH (HC)
(mg) (Ye VIV) {mg}

1. 10 10 20/80 - - 10 10 2.7

9 23 20/80 - - 10 10 2.9
2. 90 23 50/50 - - 5 1 2.7
3. 23 23 5050 - T 2 29
4, 10 10 50/50 - - 10 3 2.9
5. 5 23 50/50 - - 5 4 31
6. 1000 1000 70/30 50 - - - 3.0
7. 500 250 70/30 - - 5 0.5 3.0
8. 85 500 70/30 - 100 - - 2.7
9. 90 23 70/30 - 100 - - 3.1
10. 45 23 70/30 50 - - - 3.3
It 23 23 70/30 - - 5 0.5 2.7
i2. 9 23 70/30 - - - . i 2.9
13. 5 23 70/30 50 - - 2 3.1
14, 23 45 70430 - 100 - 3 33
15, 200 23 70/30 - - 5 - 3
Ie. 90 23 70/30 - - - 2 4
17. 23 23 70/30 - - - 2 5
8. 5 23 70/30 - - - 2 3
19, 1.0 45 70/30 - - - 1 3
20, 500 500 80/20 - - 5 1 3.0
21, 500 250 80/20 - - 3 0.5 2.8
22, 85 500 80/20 - 100 - - 3.2
23, 5 23 80/20 50 - - (.5 35
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1 /80.-- 10 10 2.7 9 23 20/80 - - 10 10 2.9 2. 90 23 .
2‘.’9&?’%@%&%@%0 2210229 4.101050/50 - - 103 2.9 5. 5%@2%%@9]6’ 067126
5431 6.1000 1000 70/30 50 - - - 3.0 7. 500 250 70/30 - - 5 0.5 3.0 8.

85 500 70/30 - 100 - - 2.7 9. 90 23 70/3§b7,E00 - - 3.1 10. 45 23 70/30 50

---33 11.232370/30--50.52.7 12.92370/30---12.9 13.5 23

70/3050--23.1 14.234570/30-100-33.3 15.2002370/30--5-3
16 902370/30 24 17. 232370/30---25 18 52370/30---23 19.

0528 22 18BH00 80730 - 100 - 5.2 25 5 53 SOBUIS0 - -FAEB.5 EBEA S
Wo2BB¥/042465 PCTEB006/887126 B 2.1 RigH / a-Figgo 1 (p@,g ) PHECD
BHT BA-CI EDTA Exdmple (cBfidr) wateimgherol pH (HC))

24,1000 1000 90/10 - ; i - 50
25. 1000 1000 90/10 50 ; 5 i 1.0
26. 500 250 9010 . - . - 0.5 3.0
27. 500 250 90110 - s 05 30
28, 85 500 90/10 i 100 5 : 2.7
29. 90 23 9010 50 i - - 3.0
30. 45 23 90/10 - 100 - - 3.0
3. 23 45 90/10 . : 10 0.5 29
32, 23 23 90/10 . i 5 i 3.1
B9 23 9010 50 i i 1 3.5
34, 5 23 90/10 - 100 ; 1 3.5
5. 05 45 9010 . - 1 4.0
36. ! 1 95/5 50 i . i 3.0
37, 0l 0.1 95/5 i 100 . 0.5 3.5
18, 2 23 95/5 50 i i ' 2.7
39, 45 45 95/5 - i 5 0.5 3.0
4. 85 500 95/5 . i - - 3
a1, 25 q 95/5 . - i : 4
2. 05 3 95/5 - - 5 - 5
43, 10 10 100/0 . i ! ; 3.0
4. 10 10 100/0 ; i 5 - 4.0
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mg) (mg) (% V/V) (mg) 24. 1000 1000 90/10 - - - - 5.0
(2 / %{&?} (nég /% (50 -5-3.0 26.500 250 90/10 - - - 0.5 3.0° 9V HFY06/067126
250 90/10 - 5 0.5 3.0 28. 85 500 90/10 - 100 5 - 2.7 29. 90 23 90/10 50 -
--3.0 30.452390/10 - 100 - - 3.0 31. 2345 90/10-"-100.52.9 32.
232390/10--513.1 33.92390/1050 - -1 3.5 34.5 23 90/10 - 100 - 1
3.5 35.0.54590/10---14.0 36.1195/550 - - - 3.0 37.0.1 0.1 95/5 -
100 - 0.5 3.5 38.232395/550 - -- 2.7 39. 45 45 95/5--50.5 3.0 40.

8 . 5 o-- - 4. 42, /5-¢55 .

D08 PR Rt i & ehippneion ol h i ettt e
PCTYER2008/667 £28n40rkg Of ThecTalpeutitho fdllowspls Ao pilationivefsubstance
fi ' [ ing t ' i f R- Nt f.
TR SRR SEGSUNE N SR LIS SNl
base and cation, 100 ml of medicament formulation contain: 2.1' EtOH /

a=Toco 2.1 EtOH/  o-Toco-
Example 1" (base) (cation) water pherol BHT BA-CI EDTA pH
M) e vy o (mg)  (mg  (mg  HCY
1. 10 10 2080 - - 10 10 27
2. 9 23 20/80 . - 10 10 2.9
3. 90 23 50/50 ; ; 5 ] 2.7
4. 23 23 50/50 - - 10 2 2.9
5, 10 10 5050 - - 10 3 2.9
6. 5 23 50/50 . ; 5 4 3.1
7. 1000 1000 70/30 50 . . - 3.0
8. 500 250 7030 - - 5 0.5 3.0
9. 85 500 70/30 - 100 - - 2.7
10. 90 23 70/30 - 100 . - 3.1
1. 45 23 70/30 50 - . 33
12. 23 23 70/30 : . 5 0.5 2.7
13, 9 23 70/30 - ; ; 1 2.9
14, 5 23 7030 50 . ; 2 3.1
1s. 23 45 70/30 - 100 - 3 3.3
16. 200 23 70/30 - ; 5 ] 3
17. 90 23 70/30 . - . 2 4
18, 23 23 70/30 - - - 2 5
19. 5 23 70/30 ] ; ; 2 3
20, 1.0 45 70/30 . . . 1 3
21, 500 500 80/20 - - 5 1 3.0
22. 500 250 80720 - : 3 0.5 2.8
23, 85 500 80/20 - 100 . ; 3.2
24, 5 23 8020 50 - - 0.5 3.5
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le 1' (base) (cation) water pherol BH'r BA-CI EDTA pH é%o
(@Z&%Yﬁ{éﬁgﬁg) (mg) (ing) (HCI) 1. 10 10 20/80 - - 10 10 2. .) 61067126
20/80 --10102.9 3.902350/50--512.7 4.232350/50 --102 2.9
5.10 10 50/50 - - 10 3 2.9 6.5 23 50/5Q7;¢5 4 3.1 7. 1000 1000 70/30
50---3.0 8.500 250 70/30--50.53.0 9.85500 70/30-100--2.7
10.90 23 70/30-100--3.1 11.452370/3050---3.3 12.23 23 70/30 -
-50.52.7 13,92370/30---12.9 14.52370/3050 - -2 3.1 15.2345

’ - - . 2' A P - - . .
23 23 70/30 ase 5 19, 5 23 70/30 - - - 2 3 20. 100045 70/88-C} - 1IHRL.  pHl
sb8'B8Y 80/2Q - 5 1916 22. 556250 FTO'- - 3 Q2.8 2385 50Qmey  Cy
80/20 - 100 - - 3.2 24(18P3 80/20/8D - - 0u§)3.5 -40 W02007/042468

PCI /ﬁZUU?mlldbléﬁ(}j‘lU dgb/FGUH [a-10CO _ _ _ 5.0
26. 1000 1000 90/10 50 - 5 . 3.0
27. 500 250 90/10 i - i 0.5 3.0
28 500 250 90/10 ; ; 5 0.5 3.0
29. 85 500 90/10 - 100 5 ; 2.7
30, 90 23 9010 50 i : ' 3.0
31, 45 23 90/10 _ 100 . . 3.0
32, 23 45 9010 - . 10 0.5 2.9
3. 23 23 90/10 i - 5 1 3.1
34, 9 23 90/10 50 ; . 1 3.5
35, 5 23 90/10 - 100 i 1 3.5
36. 0.5 45 90/10 . - ; 1 4.0
37, 1 1 95/5 50 . ; : 3.0
38, 0.1 0.1 05/5 . 100 : 0.5 3.5
39. 23 23 95/5 50 . . : 2.7
40. 45 45 95/5 ; : 5 0.5 3.0
41, 85 500 95/5 . . - ' 3
0. 25 | 95/5 ; ! : . 4
43. 05 3 95/5 - : 5 i 5
4. 10 10 100/0 - ; i - 3.0
45,10 10 100/0 _ . 5 - 4.0
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BHT BA- CI EDTA PH Example 1' (cation) water pherol %
(W@SZ)/% “6Rg) (mg) (nig) (HCI) 25. 1000 1000 90/10 - ’%quﬁ Wberos7126
1000 1000 90/10 50-5-3.0 27,500 250 90/10 - - - 0.5 3.0 28. 500 250
90/10 - - 50.5 3.0 29. 85 500 90/10 - 199 &~ 2.7 30. 90 23 90/10 50 - - -

3.0 31.452390/10 - 100 - - 3.0 32. 23 45090/10 - - 10 0.5 2.9 33. 23 23
90/10 --51 3.1 34.92390/1050 - -1 3.5 35.5 23 90/10 - 100 - 1 3.5
36.0.54590/10 ---14.0 37.1195/550 - - - 3 o 38.0.1 0.1 95/5 - 100

-0.5.3.5, 39. /5.5Q - - - 2.7.40, 45 45 -50 3.0 41..85

Bk LA 7 TSR gm i o BRiRgs gl g e
100t@tion6f3lE lﬂ@nwm@@ﬂ@ﬁ@w cérngmﬁndéb]f W:@Z(IO@’ [A2abBie active substance
PETIER00I00HAR R8T hatoliows fs.8 campliatian,of
f6fmulation examples accor Ing tot e |nven ion of the R-enantiomer of

the compound of Example 13 and the active substance 2 1 in the form of

Example 1’ (base) (cation)  water oheral BHT  BA-CI EDTA pH
m o AV () (mg) (mg) (mg) (HCY)
1. 10 10 20/80 - - 10 10 2.7
2. 9 23 20/80 - - 10 10 2.9
3, 90 23 50/50 . - 5 1 2.7
4. 23 23 50/50 - - 10 2 2.9
5. 10 10 50/50 - - 10 3 2.9
6. 5 23 50/50 - . 5 4 3.1
7. 1000 1000 70/30 50 - - - 3.0
8. 500 250 70/30 - - 5 0.5 3.0
9, 85 500 70/30 - 100 - - 2.7
10. 90 23 70/30 - 100 - - 3.1
11. 45 23 70/30 50 - - - 3.3
12, 23 23 70/30 - - 5 0.5 2.7
13. 9 23 70/30 - - - 1 2.9
14, 5 23 70/30 50 - - 2 3.1
15, 23 45 70/30 - 100 - 3 3.3
16. 200 23 70/30 - - 5 - 3
17, 90 23 70/30 - - - 2 4
18. 23 23 70/30 - - - 2 5
19, 5 23 70/30 - - . 2 3
20. 1.0 45 70/30 - - - 1 3
21. 500 500 80/20 - - 5 1 3.0
22, 500 250 80/20 - - 3 05 28
23, 85 500 80/20 - 100 - 3.2
24, 5

23 80/20 50 - - 0.5 3.5
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- -Toco 1' (base) BHT BA-CI EDTA pH Example (cafi rg
V@g@&y%%% (M0) ( () () () (HC) 56 VIV) () 1. 1 1720081067126
20/80--10102.7 2.92320/80--10102.9 3.902350/50--512.7
4.232350/50--10219 5.1010 50/5@/-4910 329 6.52350/50--54
3.1 7.1000 1000 70/3050---3.0 8.50025070/30--50.53.0 9.85
500 70/30-100--2.7 10.902370/30-100--3.1 11.45 23 70/30 50 -

--3.3 12.232370/30--5052.7 13.92370/30---129 14.523

70713050 -=2 3 1T 1572345 7Q(3%7 100 v a3 16720023 70/30--5-3

1%. 90 23 70(8®e)- - 2 4 18.23 23 70/30 - - - 2.5 BYIS 23 POASD - - LRI pH
2071895 70439 - - 571, 508500 8BS - 5 130 22. A9 250 3RO ey
--30.52.8 23. 85 500480/20:#108)- - 3(@ep4. 5 23 80/20 50 - - 0.5 3.5

-42 25, 1000 1000 90/10 - - - - 5.0
26. 1000 1000  90/10 50 - 5 - 3.0
27. 500 250 90/10 - - - 0.5 3.0
28. 500 250 90/10 - - 5 0.5 3.0
29. 85 500 90/10 - 100 5 - 2.7
30. 90 23 90/10 50 - - - 3.0
31. 45 23 90/10 . 100 - - 3.0
32. 23 . 45 90/10 - . 10 0.5 2.9
33. 23 23 90/10 - - 5 1 3.1
4. 9 23 90/10 50 - - ! 3.5
35, 5 23 90/10 - 100 - i 3.5
3. 05 45  90/0 - : : ] 4.0
37. 1 1 95/5 50 0 - - - 3.0
38, 0.1 0.1 95/5 . 100 - 0.5 3.5
39, 23 23 95/5 50 - - - 2.7
40. 45 45 95/5 - - 5 0.5 3.0
41. 85 500 95/5 - - - - 3
42. 2.5 1 95/5 - - - - 4
43, 0.5 3 95/5 - - 5 - 5
44, 10 10 100/0 - - - - 3.0
45, 10 10 100/0 - - 5 - 4.0
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W02007/042468 PCT/EP2006/067126 43/49 2.1' EtOH | a-Togg 1’
Bﬁﬁ%ﬁ?&ﬁ%ﬁA PH Example (cation) water pherol (mg) (mg%f#ﬂ%%%ﬁ’g}/ 067126
(HCI) (mg) (% V/V) (mg) 25. 1000 1000 90/10 - - - - 5.0 26. 1000 1000

90/1050 - 5 - 3.0 27. 500 250 90/10 - - r,0,g 3.0 28. 500 250 90/10 - - 5

0.53.0 29.8550090/10-1005-2.7 30.902390/2050--3.0 31.45
2390/10-100--3.0 32.234590/10--100.52.9 33.232390/10--5

13.1 34.92390/1050--13.5 35.52390/20-100-13.5 36.0.545

Qgﬂf P %g@ 1195/550---3.0 38.0.10.195/5-100-0.53.5

39. ?? 9 ---2.7 40.454595/5--50.53.0 41. 85500 95/5 - -
--342.25195/5----4 43.05395/5--5-5 44,1010 100/0 - - - -

319 45, I@l%dligai]h%%qdrfn%}ééo%, E%%tgyrg%g %Z’é’é%%‘é%%@%lé@ BRO0BI0&E ]c%glpounds of

general formula 1

™ I+
0
Y\O OH W H "
A R
HN N
MJ@@\ X
3
R
2

wherein

R denotes hydrogen, C4-alkyl, O-C;4-alkyl or halogen;

R? denotes hydrogen, C;.4-alkyl, O-C,4-alkyl or halogen;

R3  denotes hydrogen, Ci.4-alkyl, O-Cy.4-alkyl, halogen, OH,

-0-C) 4-alkylene-COOH or O-C;4-alkylene-COO-C; 4-alkyl,

X- denotes an anion with a single negative charge, preferably an anion with a single
negative charge selected from among chloride, bromide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,
salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-

toluenesulphonate;

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof, a further active substance 2 selected from among
the tiotropium salts, oxitropium salts, flutropium salfs, ipratropium salts, glycopyrroniom
salts and trospium salts, optionally in the form of the tautomers, enantiomers, mixtures of
the enantiomers, racemates, solvates or hydrates thereof, at least one pharmacologically
acceptable acid, optionally other pharmacologically acceptable excipients and/or

complexing agents and, as solvent, water, ethano! or a mixture of water and ethanol.

2) Medicament formulation according to claim 1, characterised in that it contains an

active substance 2 and one or more compounds of formula 1, wherein
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44/ CLAIMS 1) Medicament formulation, containin

sg%é%gﬁfég%ggr more compounds of general formula 1 0~0 gﬁﬁ%ﬁ%ﬁ%ﬁl%ﬁ%
R' HNNMeme X zR OHR 51 wherein Rl denotes hydrogen,

C1_4-alkyl, O-Ci.4-alkyl or halogen; R2denptes hydrogen, Q-4-alkyl,
O-C1.4-alkyl or halogen; R3 denotes hydrogen, Ci 4-alkyl, O-C14-alkyl,

halogen, OH, 10 -O-Ci_4-alkylene-COOH or

O-Cl-4-alkylene-COO-C1_4-alkyl, X- denotes an anion with a single

negative charge, preferably an anion with a single negative charge

selected from among chloride, bromide, iodide, sulphate, phosphate,

niéthané@ﬂ{ﬁ%h:@d@ogmat@thﬁhle@eé; fuetie Obehlmme citrate,
sghcylatgeﬁg{j:g%r &8g ﬁtq&%g}pr&;’?atly é?fﬁ ggg{%q; uccinate, henzoate

and p- 15 toluenésulphonate; optio eformo the tautomers,

eRantioareiemivdness of tthehathivheepy kdoBrmantkospledtexyofluorine, chliorine,
hydrate%zt&%ﬁl GOl AN NenAGIVE S@ﬁ%ﬁn%t?%l el dqn ‘E&%;lthe

tiotropium sa tS OX|trop|um salts utropium salt |pratrop|um salts;

glycopyr@rfilit D £HRO B tfddpiah S Aamaphidral)-EHbd G Osethe],
tautomers, %P@%ﬁ”@f%dﬁi@ﬁ“‘é -hi e enapiipmeIsRgepates,

solvates or ydrates thereof; af least one pharmacologl cally acceptable

acid, optierfally-6ief FhaiRfaedivgically acceptable excipients and/or
cgmplexing agens, and as:selyedt M%%%?gvﬁegﬂ%g%@;&%w% AWAEh a single

and ethanol. 25 2) Medicament formul gtoclaim1
charactérpsatvie shener selacieddram among chloride, bromide, 10d1de sulphate,

phosphate, methanesulphonate, nifrate, maleate, acetate, benzoate, citrate,
salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-

toluenesulphonate,

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,

racemates, solvates or hydrates thereof.

3) Medicament formulation according to claim 1, characterised in that it contains an

active substance 2 and one or more compounds of formula 1, wherein

R denotes hydrogen or methyl, preferably hydrogen;

R* denotes hydrogen or methyl, preferably hydrogen;

R® denotes methyl, OH, methoxy, fluorine, chlorine, bromine, O-ClH,-COOH or
-0-CHz-COOethyl;

X- denotes an anion with a single negative charge selected from among the chloride,
bromide, sulphate, methanesulphonate, maleate, acetate, benzoate, citrate,

salicylate, trifluoroacetate, fumarate, tartrate and succinate;

optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,

racemates, solvates or hydrates thereof.
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é\%tgg%ﬁy%ﬂ?ﬁngg 2 and one or more compounds of formula 1, WEBZ'&)A'G/%NZS
W 104

PCT/EP2006/067126 45/49 R' denotes hydrogen,
methyl, ethyl, fluorine or chlorine; R2 denotes hydrogen, methyl, ethyl,
fluorine or chlorine; R3 denotes hydrogeg,4gethyl, ethyl, propyl, OH,
methoxy, ethoxy, fluorine, chlorine, 5 bromine, O-CH2-COOH,
0O-CH2-COOmethyl or O-CH2-COOethyl, -O-CH2-CH2000H,
O-CH2-CH2COOmethyl or O-CH2-CH2000ethyl,
-O-CH2-CH2-CH2COOH, O-CH2-CH2-CH2COOmethyl or '
-O-CH2-CH2-CH2COOethyl; X- denotes an anion with a single negative
charge, YeshepamiptSaranish evigreosititgdo Insed alkiengdrye sdiswaghe active
from.amang; chleride; Hm%d? gi'@@oﬁﬂlﬂhﬂ@ni@&%@ﬁ?mn bromide or
methanesulphonate, nitrate, maleate, acetate, benzoate, Citrate,
sHile{na otk entiendlimir sie feamrafehojautamesy coititemsen soxtares of the
g dpluSnRREIRRRDG IR OipaalC IR frm of the tautomers,
enantiomers, mixtures of the enantiomers, racemates, solvates or
hydrates thereof. 3) Medicament formulation according to claim 1,
characterised in that it contains an 20 active substance 2 and one or
more compounds of formula 1, wherein R' denotes hydrogen or methyl,

preferadieriraragieforRalgden assHdirs fears theltns prisidaphprein the

RERRIRAARDAIRS %ﬁ@ﬁlci@ﬁ’s@@&@%oﬂ’r‘@f&ﬁofg&%@ﬁ%icgrﬁga%%hloric acid,
-Cl12-COOH or 25 -O-CH2-COOQethyl; X- denotes anmanion witha single  ~
nByHAYEBHS Rfeds BiEeted ot BB G tieeerR Bhambers Ak os fipmdhe, organic acids

metbaneskirhanatecmaleale et -Renzaale.ciiraley, salGYR S d, fumaric acid,

trifluoroacetate, fumarate, tartrate and succinate; 30 optionally in the form o
ofSRiECtatitbrivericaisith ANy Bl pitl s tie aride oo edd, raskiraaydphonic acid
Sﬁkﬁ%@%ﬁ@lﬂ%ﬁ%ﬁgﬁ@m- -45

6) Medicament formulation according to one of claims 1 to 5, characterised in that it

has a pH of 2.0 t0 6.5.

7} Medicament formulation according to one of claims 1 to 6, characterised in that it

contains benzalkonium chloride as excipient.

8) Medicament formulation according to ¢laim 6, characterised in that the content of

benzalkonium chloride is T to 50 mg per 100 ml of solution.

9) Medicament formulation according to one of claims 1 to §, characterised in that the
content of 1' and 2.1' independently of one another is in each case about 0.1 to 2000 mg

?er 100 ml solution.
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VW@QQW%%%@@ PCT/EP2006/067126 46/49 4) Medicament fg@y@;%m%ﬁ%
e2is

accordingto oneé of claims 1 to 3, wherein the active substanc

selected from among tiotropium bromide, oxitropium bromide or

ipratropium bromide, optionally in the fogm.gf the tautomers, enantiomers,
mixtures of the 5 enantiomers, racemates, solvates or hydrates thereof. 5)
Medicament formulation according to one of claims 1 to 4, wherein the
pharmacologically acceptable acid is selected from the inorganic acids
hydrochloric acid, 10 hydrobromic acid, nitric acid, sulphuric acid and
phosphoric acid or from the organic acids ascorbic acid, citric acid, malic .
abil, tafAeit eienhiaralelai, Asesiing deieneurhaliincldo Scetiasésgsed in that it
fmeACi: RapIRRIE: cith SAIRIG AR BaNEAI kit melonesulpbonis:

acid and benzenesulphonic acid, 15 6) Medicament formulation according

to one of claims 1 to 5, characterised in that it has a pH of 2.0 to 6.5. 20

7) Medicament formulation according to one of claims 1 to 6,

characterised in that it contains benzalkonium chloride as excipient. 8)

Medicarvkadt samauidtiBnudeotdiig 1dietlinrBe shataictsrisodl th thatagtarised in that it
CoMentols 28 banzalkemumchiange is 1 49.B0 e ReLARRM afE0IHAR sclected

9) Medicament formulation according to one of claims I'to 8, characterised

inTgatRengapentispada R pyisakp HBdhtror vHEsah bHeHEd Bgekrene, tert-

cgﬁmggfg IR AR00MG3PHRAJL00 ml solution. -46 W02007/042468
PCT/EP2006/067126 47/49°10) Medicament formulation according to one

of claims 1 to 9, characterised in that it contains an antioxidant as an
additional pharmacologically acceptable excipient. 5 11) Medicament
formulation accordir:flg to one of claims I to 10, characterised in that it

coRtaindikiaBeRfifionar pharmecsbigr g1 cebpiaBie bitipierftapcterised in that it
aplixidanteale®ieths agent as an additional ingredient. |

13)  Medicament formulation according to claim 12, characterised in that the content of

complexing agent is .1 to 50 mg per 100 ml solution.

14)  Medicament formulation according to one of claims 1 to 13, characterised in that it

contains pure water as solvent.

15)  Medicament formulation according to one of claims 1 to 13, characterised in that it

contains pure ethanol as solvent.

16)  Medicament formulation according to one of claims 1 to 13, characterised in that it

contains a mixture of water and ethanol as solvent.
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from among ascorbic acid, propylgallate, butylhydroxyanisol, .

B’L‘f@ﬁﬂ%@ ﬂ%ene, tert- butylhydroxyquinone and tocopheroIg.circsqf)oos‘{o67126
Medicament formulation according to one of claims 1 to 11, characterised

in that it contains a complexing agent ag, g additional ingredient. 15 13)
Medicament formulation according to claim 12, characterised in that the

content of complexing agent is 0.1 to 50 mg per 100 ml solution. 20 14)
Medicament formulation according to one of claims | to 13, characterised

inthati ntains pre er as.solvent, 15) Medic for on -
i e L 5 S M AR A RIRA it contins s
pulecattramot asesdiventer 26 Medichméntdorthalptionnsagopdingrtvoné ghanol by
c:llafilgrgsi 11 rg h1e3 agharfaclgfgaﬁﬁ%%rb}h it (iontains a mixture of water and

ethanol As Solvanit. 30 47 W02007/042268 PCT/EP2006/067126 48/49

17) Medicament formulation according to claim 16, characterised in that it
contains as solvent a mixture of water and ethanol, wherein the

percentage proportion of ethanol by mass is in the range from 5 to 99 %
etBanol MedBpMeditameht formuistiongon ainingastactive Sbdtarsoe dormula 1'
free base of formulal' O~OOHi HNNR MeMe/a R OHR 1'10

wherein the groups R’, R2 and R3 may have the meanings given in claims

1 to 3, optionally %
Yo oH o
HN N
R’ R
OH 1t

wherein the groups R', R? and R’ may have the meanings given in claims 1 to 3, optionally

¥

in the form of the tautomers, enantiomers, mixtures of the enantiomers, racemates, solvates
or hydrates thereof, a further active substance 2 selected from among the tiotropium salts,
oxitropium salts, flutropium salts, ipratropium salts, glycopyrronium salts and trospium
salts, optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof; at least one pharmacologically acceptable acid,
optionally other pharmacologically acceptable excipients and/or complexing agents and, as

solvent, water, ethanol or a mixture of water and ethanol.

19)  Medicament formulation according to one of claim 18, wherein the active
substance 2 is selected from among tiotropium bromide, oxitropium bromide or
ipratropium bromide, optionally in the form of the tautomers, enantiomers, mix{ures of the

enantiomers, racemates, solvates or hydrates thereof.

20)  Use of a medicament formulation according to one of claims 1 to 15 for preparing a

pharmaceutical composition for the treatment of respir'atory complaints.
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ir\'/\}B%@ﬂH&%? tautomers, enantiomers, mixtures of the énargiew 006/067126
racemates, solvates or hydrates thereof, a further active substance

selected from among the tiotropium salts, oxitropium salts, flutropium
salts, ipratropium salts, glycopyrronium galis and trospium salts,
optionally in the form of the tautomers, enantiomers, mixtures of the
enantiomers, 15 racemates, solvates or hydrates thereof, at least one
pharmacologically acceptable acid, optionally other pharmacologically
acceptable excipients and/or complexing agents and, as solvent, water,
ethanol or a mixture of water and ethanol. 20 19) Medicament formulation

attbrdidtfedebing bit sensisisg whe rerdisiesetijeraystgie o dingdrenspt claims 1
framoaReRadiatomiie iemide.oxikanig MAMIde Omipratropium
bromide, optionally in the form of the tautomers, enantiomers, mixtures of
the enantiomers, racernates, solvates or hydrates thereof. 25 20) Use of
a medicament formulation according to one of claims 1 to 19 for preparing
a pharmaceutical composition for the treatment of respiratory complaints.
-48)\WoluotapdeRpETiFR 200606 21 26 hasiadiin e div R gpimat .
consisting of a medicament formulation according to one of claims | to 19
and and an inhaler suitable for nebulising this medicament. 5 22)
Inhalation kit according to claim 21, wherein the inhaler is a Respimat.
-49 '
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