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FOR THE INHALATION OF BETA-AGONISTS The present invention
relates to a propellant-free aerosol formulation which contains one or
more compounds of general formula 1, V~ 1 0 OHH H LHNNC me' Me X
OH R 1 wherein the groups R1, R2, R3 and X" may have the meanings
given in the claims and in the description, and a further active substance
2 BRI FORMDEN TIOALHIRPREE TRIEAR RPMACDE BETA AGONISTS
cament formulation, containing as active substance 1 to 250 mg/100
mi solutlon of one or more compounds of general formula | 0 OH H H Me
pr ORISR dRD0les 20,0100 WD AANTRAREANE WhAlESuntains one
pre e bly an anion With a sing gative charge selected from among
chmdta@ browidesdiodfigensulplrateyipphosphate, methanesulphonate,
nitrate, maleate, acetate, benzoate, citrate, salicylate, tr.'fluoroacetate,

fumarate, tartrate, oxalaig, succinate, benzoate and p- tolyenesulphonate;
optionally in the form of th etaut mefsiéhantiomers, mixtures of the
enantiomers, racemateg, ?‘a:,gs“th,ereﬁg Ito 250 mg/100 ml

tiotropium salts, oxitropjum salts; and ipratropium:salts, Bp tionally in the
form of the tautomers, lenantion®&rs, mixtures of the enantiomers,
racemates, solvates or hydrates thereof; pure water as -1

solution of a further act}: suli%?be 2 selected from among *the

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,

Summary
In & first aspect, there is provided a medicament formulation, containing as active

substance 1 to 230 mg/100 ml solution of one or more compounds of general formula 1

{D‘-\T/’ﬁ\ ? ?H H\ N
i |
HF\W\J;E e ; ‘-‘.,‘_‘ %~
T”}j Z27 Oie
wherein
X-  denotes an anion with a single negative charge, preferably an anion with a single

negative charge selected from among chloride, bromide, 1odide, 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; 1 to 250 mg/100 ml solution of a further active substance 2 selected from among
the tiotropium salts, oxitropium salts, and ipratropium salts, optionally in the form of the tautomers,
. enantiomers, mixtures of the enantiomers, racemates, soivates or hydrates thereof; pure water as
solvent, at least one pharmacologically acceptabie acid, optionally other pharmacologically acceptable

excipients and/or complexing agents, wherein the medicament solution has a pH of 2.5 to 3.5,

1.



solvent, at least one pharmacologically acceptable acid, optionally other
pharmacologically acceptable excipients and/or complexing agents,

wherein the medicament solution has a pH of 2.5 to 3.5.™-1 In a second

aspect, there is provided a medicament solution containing as active

substanee stdmz 58sprgl,l Biteral solutiehiaf a freedeasecf fesiuda I'contailng as active
OH H ke £l M8 Me /o %Msiuﬁ% &r Lptionally i e frm.of the

tautomers, enantiomers; mixtures of the enantiomers, raeemates, solvates

or hydrates thereof, | to 250 mg/1 00 ml solution of a further active

substance 2 selected from among the tiotropium salts, oxitropium salts,

flutropium salts, ipratropium salts, glyeopyrronium salts and trospium

salts, optionally in the form of the tautomers, enantiomers, mixtures of the
enantiomers, racemates, solvates or hydrates thereof; pure water as

solvent, at least one pharmac%@tﬁbglly acceptable acid, optionally other
pharmacologically acceptable &xcjpi j
wherein the medicament solution k
there is provided the use of a medicgment solution as deﬁﬁﬂ%d‘ above for
preparing a pharmaceutical composition for the treatment of =r"espiratory
complaints. In a fourth aspect, there is provided an inhalation kit
consisti a meg| t solution as defined apove and an inhaler
suitzﬁﬂ%%‘rgﬁ‘gb%ﬁ?g t isgerﬁ%”é?‘c“é’rrﬁ’eeﬁ‘?%’fg”ﬁE%&Hf&b@ﬁﬁ@&?@Pﬁﬁﬂ@éﬂﬁ@a@mﬁm sobvates
THETINVENSFIO8ThE phziimegettivabionnulafionshecerdingtehe 2 seiected from among

inventionare propellani-free pharmaceutical formulations, containing as
active subst%nce oné or more c%n%‘p@htﬁo S8 Sy En VATV A §lxq@pyrronium salts and

OHH pfrRem salts, optionaliy in the form of the tautomers, enantiomers, mixtures of the enantiomers.

racemates, solvates or hydrates thereof; pure water as solvent, at least one pharmacologically

acceptable acid, optionally other pharmacologically acceptable excipients and/or complexing agents,

wherein the medicament solufion has a pHof 2.5 10 3.5.

In a third aspect, there is provided the use of a medicament solution as defined above for

preparing a pharmaceutical composition for the treatment of respiratory complaints.

In a fourth aspect, there is provided an inhalation kit consisting of a medicament solution

as defined above and an inhaler suitable for nebulising this medicament.

la



HN N 3 /Me Me/ X-R OH 1 wherein RI denotes hydrogen, Cl-4-alkyl,
O-ClA-alkyl or halogen; R2 denotes hydrogen, C14-alkyl, O-C1 4-alkyl or
halogen; R3 denotes hydrogen, Ci_4-alkyl, O-Cl.4-alkyl, halogen, OH,
-O-Cl.4-alkylene-COOH or O-Cl.4-alkylene-COO-Cl.4-alkyl, Ib

W02007/042468 PCT/EP2006/067126 X- denotes an anion with a single
negative charge, preferably an anion with a single negative charge

s@legtad PN DARORGIENIONTO Forbiids VIiBHidE Bulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,

salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate
amipplatoliendsulfhonateoptoratigiing theforinyofties taemsaraint-free |
enantiomers, mixtures af the enantiomers, .

BB HEE L H T S i e SR, PONUE s cpmponads of
tigigopulfosaliss dxitropium salts, flutropium salts, ipratropium salts,
glycopyrronium 10 salts and trospium salts, optionally in the form of the
tautomers, enantiomers, gixtires of the enantiomers, racg¢fates,

solvates or hydrates thereof; at f& ast%@\pﬁarmacologmall

acid, optionally other phart jealtty.abice X Cipi
complexing agents and; as so , watemjet 4 mixture of water
and ethanol. 15 Preferre¢d pharivaceutical formulafions dfejthose which
contain the active substance 2 @&scribed above and co
general formula 1, wherein

MEEEa .‘5 AR E

wherein

R! denotes hydrogen, Cy4-alkyl, O-C4-alkyl or halogen;

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

R3  denotes hydrogen, Cj4-alkyl, O-Cj4-alkyl, halogen, OH,
—O-C14falkylcne—COOH or 0-Cj_s-alkylene-COO-C.4-alkyl,
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Ruisseies ysegen, methyl, ethyl, fluorine or chlorine; 20 R2 geRateSnos/067126
hydrogen, methyl, ethyl, fluorine or chlorine; R3 denotes hydrogen,

methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine, chlorine, bromine,
0O-CH2-COOH, O-CH2-COOmethyl or O-CH2-COOethyl,
-O-CH2-CH2000H, O-CH2-CH2COOmethyl or O-CH2-CH2COOethyl,
-O-CH2-CH2-CH2COOH, O-CH2-CH2-CH2COOmethyl or 25
-0-CH2-CH2-CH2COOethyl; X- denotes an anion with a single negative

charge, pegiesably-aMbanion wilh dsiigiairedative ehakgenselectachfranth a single

among chloride, bromide, iodide, sulphate, phosphate, .. . .
methand SRS erifdes s Siemamepsshlopdn agraiderggide, sulphate,

salicylatghbifigroacainieetuptaiaie, fAttiaenRiaiRtiecsugeiRaiate, citrate,
benzoate and p- 30 toluenesulphonate, 2 W02007/042468

PCT/EPSYSIOE7 158U oaGFaly THRREHE R TRiRe EAEmBteinate, benzoate and p-
enantiongisnedipiesaef the enantiomers, racemates, solvates or

hydrates thereof. 5 Preferred pharmaceutical formulations are those which
contain the active substance 2 described above and compounds of

gensairdoymuige Yowhereir Rudshatesydiogen onmethylopieteraiomers,
hydrogen; R2 denotes hg/ﬁdrogen or methyl, preferably hydrogen; 10 R

dERTIRE frietRYI2SH Mty fiSAhe? ﬁ’i@?BYSﬁHH%’iaﬁﬁﬁﬁfl%éﬁom among
orirQrét Btk o slarpiessan @primthig sipgleieaative ReFeey yrronium
selected from amon% the chloride, bromide, sulphate,

mEtHSARSHIROMRE rafRERD AL ATatRS HERY OAEE LB S afiRyibiRgmers, mixtures of
tritospaciaiesfunoaiaiesanraie andsdueainaierdbroptinnallyie pherfeimiogically

fthe t , ti , mixt ft ti , [ t
Ol he Tomers, oL, MIES Ol R RSErS: JBSEE e o

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

Preferred pharmaceutical formulations are those which contain the active substance 2

described above and compounds of general formula 1, wherein

R! denotes 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-CHZ—COOmetﬁyl or O-CH3-COOethyl,
-0-CH,-CH,COOH, O-CH;-CHCOOmethyl or O-CH,-CH,;COOethyl,
-0-CH;-CH,-CH,COOH, O-CH;-CH;-CH,COOmethyl or
-0-CH-CH3-CH2COOethyl;

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,
salicylaté, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-

toluenesulphonate,



ZW@;@HE@Q are pharmaceutical formulations which containstre=pogos/067126
active substance 2 described above and compounds of general formula

1, wherein R3 denotes methoxy, ethoxy, fluorine, chlorine, bromine,
0O-CH2-COOH, -0O-CH2-COOmethyl or O-CH2-COOethyl; 25 and R1, R2
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. 30 -3 W02007/042468 PCT/EP2006/067126 Also

prefersadiare RharmacstticabiaopilationsMbich contain db e aat\@antiomers,

substance 2 described above and compounds of general formula 1,
wHersTatesgetviss Rydstiess Batenotes hydrogen; R3 denotes OH,
fluorine, chlorine, methoxy, ethoxy,-O-CH2-COOH, 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

5 eNARLOMSr ShAILESS Ofl RSeNANHRAMRESHIRE]MAME S 0RRIALRS Rive substance 2
hydrates thereof. Also preferred are pharmaceutical formulations which

codtaiig abtivedbrstamea sRisirsed EusvEahdthE dBmpounds of
general formula 1 which are selected from among: 15e
6-hydroxy-8-{I-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-
ethiyl }- 4HBEHEI[IANSREARIBENE; PEHTAPOX SR Fi droxy-2-[2-( ethyl
4-phenoxyacataithio bedimetdatyiasing efH-benzo[
1,4 qxazin-3-one;¥8)g-h3%droxy-8- I%%oxy-z-%élzf?g%enoxy-acetic acid)- 1

0 1 KmetheBetRaariiRo) 98 eaHoRs- BEREBE Lk leRaS PremHE; 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;
15 |
optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers,

racemates, solvates or hydrates thereof.

20 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»-COOethyt,
25
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.

30



10

16

20

25

30

8-{eddatydi JE I-2-(2,4,6-trimethylphenyl)-ethylamino] PCT/EP2006/0671
-1-hydro>‘<§’/a-j£§1yg-6- hydroxy-4H-benzo[ 1,4]oxazin-3-one; CT/EP2000/ 20

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

-4 10 @neRHed 10338 cal formulations which contain the active substance 2
8-%2-[27 4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]

-ASHHEE abryR- BN TP S 2 F esRerRb foradsdziviBeine,; -4
W02007/042468 PCT/EP2006/067126
8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-eth
yI%6- hydiemejea vBeEdr, 4Joxazin-3-one;

8-{21[2-(21@55@@%% ;yI)-l,1-dimethyl-ethylamino]-l-hydroxy-ethyl}-G-h
ydrgxy= 4H-benzo[l,4]oxazin-3-one; 5

8-5-[2- (SeneiFuBF- HHERYS- thicuinse thy ihemyd )= Liiydrdx R ety mrdasebly OH,
ydroxy- 4fienz el HeX a3y Menethoxy,

8-{2-[2-(4-ethoxy-phenyl3-1,1- imethyl-ethylamino]-I-hydroxy-ethyl}-6-hydr
oxy-4H- benzo[1,4]oxazin-3-one;

8'@1&&(%%@%@M%B@ﬁ@’ﬁf§aﬂﬁ%§‘§t@ﬂ -SbylaminehAn¥arers I tautomers,
hydroxy- 10 4H-benzo[1,4]oxazin-3-one;

4-AADUPIRT BBk R GRYBIURETS meRmRAire- S vBiss A5 hudeags thgcof.
yl)- ethylamino]-2-methyl-propyl}-phenoxy)-butyric acid;
8-{2-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-ethyl}-6-h
ydroxy- 4H-benzo[1,4]oxazin-3-one; 15 e

8-{RH3-fe-elQnd HataRBeM)-todrRiImeIhy katRYRBHNA the active substance 2

-I-hydroxy-ethyl}-6- hydroxy-4H-benzo[1,4]oxazin-3-one;
described above and the compounds of general formula 1 which are selected from among:

e 6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamincl-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-benzol1,4]oxazin-3-one;

e 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,I-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;

® G-hydroxy-8-{1-hydroxy-2-{2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino}-ethyl } -
4H-benzo[1,4]Joxazin-3-one;

e  6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1-dimethyl-ethylaminol-ethyl}-
4H-benzo[1,4]oxazin-3-one;

¢  8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino}-i-hydroxy-ethyl}-6-hydroxy-4H-
benzo{l.,4]oxazin-3-one;

e §-{2-[2~(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyi}-6-
hydroxy-4H-benzo[1,4Joxazin-3-one;
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8¥¢ciZotrehissphenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-etiyd}r 8-P¥8f6/067 1 26
oxy-4H- benzo[1,4]oxazin-3-one;
8-{2-[2-(4-bromo-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-ethyl}-6-hydr

oxy-4H- 20 benzoll,4]Joxazin-3-one;
8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-ethyl}-6-hydro

Xy-4H- benzo[1,4]oxazin-3-0ne;
8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-et
hyd}-6s-Iyg Qoé(élﬁllldr@@ﬁiﬁéﬁl@h@ﬁ%g&gn@ﬁlﬁéhylwethyl amino]-1-hydroxy-ethyl}-6-
8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-

ethy EIRAFORy ALK rASE 4710k 2%-3-0ne:;
8-42-[2-(4-chiore-&metbyRhenvi) 1L didisrer e amin olnk By et hydrox y-
}-6- hydroxy-4H-benzo[1,4]oxazin-3-one;

8-{2-PihsimerbHonasra-bResiy)-1, 1-dimethyl-ethylamino]-I-hydroxy-ethyl
1-G- 30 hygsopays4 4 AzZiNF: 008y I: {04 . 6- )
PCTlggggg%e%g %'%%mﬂﬂ%u SRAE 12200 PF28R xy-ethyl)-6-hydroxy
8-{2-[#themetbHomastaprenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethy

1}-6- hydsopy/r4H;henz X@zinc2-0ne _ G- AH-
oo T or o R ar T ey apigcl Lol fbydrony-4t
1-6- hyeiesii-dtezrsirdftrjoxazin-3-one; 5
8-{2-[2-(3.p;diflyoro-4-methoxy-phenyh)-1,1-dimethyl-ethylamino]-l-hydroxy. :
et e R Tl BRSO PR A oy
8-{2-[2H sl Liddoxaamedhanst-phenyl)-1,1-dimethyl-ethylamino]-1-hydrox

e R R e St ans eyt e 0

ethyllethyl@rhgdidandhyberagofll 4joxazim)doheieacid;
ﬁ;{%{g%(ﬁi%%%%:%gﬁphgggg%h]yé%ﬂgﬁ}%fﬁw& r}lg}gk%]t’]y-ﬂgf%x;(?/tgﬁllbﬁ_—G—hydroxy-
4H-benzo[1,4]oxazin-3-one;
e 8- {2—[2-(2~ch§oro~4;ﬂuoro-phenyl)— 1, 1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4)oxazin-3-one; '
e 8-{2-[2-(4-chloro-phenyl}-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-
benzol1,4]oxazin-3-one;
e §-{2-[2-(4-bromo-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-hydroxy-4H-
benzo{1,4loxazin-3-one; |
¢ 8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]- 1 -hydrox y-ethyl }-6-hydroxy-4H-
benzo[1,4]oxazin-3-one; |
e  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[ 1,4)oxazin-3-one;
¢  8-{2-[2-(4-chloro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-one; |
e 8-{2-[2-(4-chloro-3-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo{!,4loxazin-3-one;
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8%36@7@%@83-methyl-phenyI)-l,l-dimethyl-ethylamino]-l-h%’?)@p%m 1067126
yl}-6- hydroxy-4H-benzo[ 1,4]oxazin-3-one; 15

8-{2-[2-(3.4.5-trifluoro-phenyl)-1,I-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one; s
8-{2-[2-(3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hyd
roxy-4H- benzo[1,4]oxazin-3-one and 8-
{2-[2-(3,4-dichloro-phenyl)-1,1-dimethyl-ethylamino]

--hydsopy ety draxdr LRty BENZAib Ry ReiR: Binan6 - TLIRREDGASRy1 ) -6-
in the fo{?rﬁ opgn acid additi{)n%amm’an 1acidfg?lifx;aw erein X- r’r}%g)l:/E have i

one &ptexFehigsYialossove-a8ell as optionally in the form of the
taytomers HeRANHOMEr S1TUXIHEES 9] e BRARIOMGIS SATEMASSdrox y-ethyl}-6-

solvates or hydrates thereof. 25 In"the medicament combinations

accordlifsgosy tHE welibrd redstiveseibstance 2 is selected from among

the anticholingrgics sisting,of tjotropium salt oXtropium - sa 5 )
2 gD G b SV oy
(2.5) &riydrospitimbsalts|(246)xThe-3bmee-mentioned anticholinergics may

optionally have chiral 30 carban centres. In this case the medicament i i
b G e R G Yoy VIO DA mycrony-ihyl
PCT/BR3006/06 H-Rend hiajoxttmnahtietwlinergics in the form of their

enantijpmers, mixture nanfi s o emates, while preferab

e e s DS R -ty
salts 23dtox2-6 thbanatiphsltiotedpiBranaxitropium, flutropium, s

S elere R AR T R e TR
is indi@m&d@[théjd&siﬁgrnatmm 2.1' t0 2.6". Any reference to the
A e RN Ao RS EETERe o o
(2.3"), lipaassopinbeh4) 1 glyseprenium (2.5"), trospium (2.6"). 10
o 8-{2-[2-(3.4.5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]-1 —hydroxy—ethﬂ +-6-
hydroxy-4H-benzo| 1 4}oxazin-3-one;
s 8-{2-[2-(3-methyl-phenyl)-1,1-dimethyl-ethylaminol-1-hydroxy-ethyl }-6-hydroxy-4H-
benzo[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), flutropium 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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BW@@@?@ZZ 2.6 are meant according to the invention thos CT/EP2606/067126
compounds which contain, in addition to the cations tiotropium 2.1'5

oxitropium (2.2"), flutropium (2.3"), ipratropium (2.4"), glycopyrronium (2.5")
and trospium (2.6"), chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, citrate, fumarate, 15
tartrate, oxalate, succinate, benzoate or p-toluenesulphonate as
counter-ion (anion), the preferred counter-ions being chloride, bromide,

iodigiga RO AkECRSHIAERIWRRCNBLA T MR URARRHIRRONAE RS 3l thgntiomers or

salts, the chlorides, bromides, iodides and methanesulpﬁonates are
paltictiiRF praids g ol thartissecsraly pyspinirialiaggiey theused.
chloride is particularly preferred. In the case of the other salts 2.2 to 2.6
the methanesulphonates and bromides are of particular significance. Of

patidhfatipsoReHn et aghs Arh b Gt GO inpIHAEIEYIhiek Eopidg flutropium,
oY PRI SRS {20y PXFARILT 8alS; (22O iRAtHRRIAm Salal (¢ 4bki B onstituents.

associated bromides being of particular importance according to the

invARtSRIIToEpRaRT Brdhsiako s eniopedcatine it tingbidancie igsignations 2.1

abgy Q:G“.e!&‘ii@ri@féﬁ%é W%%BHQQ%UQ‘&%&&%QM 3the HpuchcRMBIRARNAASudes a
according to the invention in the form of their solvates or hydrates

préfAPABIGE OIS (1T DOHENE RYUPREOHT AT bbb bIATOHORIIF (Brbmidiatropium
the glrig gRmb @W{ﬁ@ﬁ%ﬁ%@&%@i@?ﬂ%ﬁi&&?@@@]y contain it
e

in the fonn of the crystalline tiotropium bromide monohydrate, which is
known from WO 02/30928. If tiotropium bromide is used in anhydrous

forg iﬁatehs?aﬁsf v N inations according to the invention ANiYAroUS. 1 gs which
crystallinetiofropiuiibromide is p_refera_ ly used’ Wﬂ_lcﬂﬂ is Kriown from _
WOE0B0R 8% W b2 86 He 2w PerEPEob 6/ 08 msumERRS yppivm (2.3Y),
DERIBINS UBE R By therdartm Q159 aatkylopnet ding thaserbisioatale, iodide,
par, e r e ch k u
T  A1E ER E f L Bimarac
n-proBiCisBBrbp RSB DRBURAT SeiBaRATH N RYES? CPRRter-ion (anion), the
ablprevkatidns dderions FRin s PiiloriBe) beBm; d Bindide, miphaptiordiynatsdphonate or
be b’-ﬁgglé%ﬁﬂ‘ﬁhonatc. Of all the salts, the chlorides, bromides, iodides and
methanesulphonates are particularly preferred. |

In the case of the trospium salts (2.6) the chloride is particularly preferred. In the case of
the other salts 2.2 to 2.6 the methanesulphonates and bromides are of particular
significance. Of particular importance are pharmaceutical combinations which contain
tiotropium salts (2.1), oxitropium salts (2.2) or ipratropium salts (2.4), the associated
bromides being of particular importance according to the invention. Tiotropium bromide
(2.1) is 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
mvention preferably contain it in the form of the crystalline tiotropium bromide
monohydrate, which is 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 1s preferably used, which is known from WO 03/000265.



ahgrednentiongs groups. Unless stated otherwise, the definitiogs-geBYoos/067126
and butyl include all the possible isomeric forms of the groups in

question. Thus, for example, propyl includes n-propyl and iso-propyl,
butyl includes iso-butyl, sec-butyl and tert-butyl 10 etc. By the term
"Ci_4-alkylene" (including those which are part of other groups) are meant
branched and unbranched alkylene groups with Ito 4 carbon atoms.
Examples of these include: methylene, ethylene, propylene,

I-methyistayenpRuyieneNsmEthgpropylene, 15 1, 1 -dimethylethylene
or 1,2-dimethylethylene. Unless stated otherwise, the definitions
propylene and butylene include all the possible isomeric forms of the

gl’Bv@Fé :ﬂeﬁﬁeﬁll@naw'ﬂ?h' ﬂﬂxﬁsﬁ@iﬁl@l th@@mgtgﬁﬁ@;@ﬁm’é oflrbcﬂlﬂk%r febexagmRlercant

ro so includes | -met thylene a utylene includes

R e LDy 102 Gty Gamgos of thse

5 Halopwie withitvihaisdopaafpile:praseptinvantion denntss FLOBREI or rerr-butyl. The
chlprine, b,romine_ or iodine. Unless s_t:alted atherwise, fluorine, ?hlorin% .
aﬁﬁ%ﬁa{mmahé%@pvé?&f@&ﬁﬁ%@énié.m B Aeficadifit SR it iio be used for the
phawnecatagiaaly aragpriabikaeislsameMeansiNR@mAlaEalisoddl and butyl

selegted from the group comprising the_hydrochloride, hydrobromide,
B YERSHRCRE It BEROEHE b by DBt example

hyshanitiateudwdiamaientad Rydiagselateyhydiobenzoatarnyshesitatend rer-butyl

hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate,
10 hyﬁ?obenzoate and hydro-p-toluenesulphonate, preferably the
hydrochloride, hydrobromide, hydrosulphate, hydrophosphate,

T 20 Bt O e e Dt
hystrachiatisndaidbraethadeiyiRenio apidyienzeid aeidandascetis:agitles of these
S G e T M-
15 purg elinanbl krimbstieres Rb ethanbllatd Wwater Ufikthanabdvaterwinduiesdefinitions
ar%rlc'l)g%%’n%hgnd butylene include all the possible isomeric forms of the groups in question
with the same number of carbons. Thus, for example, propyl also includes
I-methylethylene and butylene includes 1-methylpropylene, 1,1-dimethylethylene, 1,2-
dimethylethylene.
20

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
25 selected from the group comprising the hydrochloride, hydrobromide, hydricodide,
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

30 hydromethanesulphonate. Of the above-mentioned acid addition salts, the salts of



10

15

20

25

PeESIIagR Lysmass of ethanol in these mixtures is preferably indhe F0GRs/067126
between 5 and 99 % ethanol, particularly preferably in the range from 10

to 96 % ethanol, Most particularly preferred medicament formulations for
the purposes of the present invention contain as solvent pure water, pure
ethanol or ethanol-water mixtures containing between 10 50 and 92 %,
particularly preferably between 69 and 91% ethanol. If desired, other
co-solvents may be used in addition to ethanol and water. Preferably,

hawenshiBa0ibRY, seiienkisiyaeskaccrtingAadRe INYRNHORicTRE are particularly
compounds according to the invention may be prepared analogously to
mBEAGHE B°SHEABS WHEGHTDBCthe prior art. Suitable methods of

preparation are known for example from US 4460581, to the entire

cantents of which reference is made at this point. The compounds of

formEiFR e Ay B AR B PSSR tRhAdRERR MBI LIS e RNt Pure water,
agegedineiotbe invantion i tadioma ofdReir taLHOmaLs, By IAURMS I Mised, the

is meant the 20 occurrence of isomeric compounds which are formed b

‘ | y
the@SHRIAGeamaR st BURaS! and sty o pre sepratragliiprilaTange between 5 and

Exanplassbpassiiariaiiorneisiommsielhecompoundsoot ianmida 1 Most
are HOOOHHHIR' NN OHMe Me RR a X-2e or -9 W02007/042468

p@%%&%@&fﬁé TRes espe R} f@r@‘mm@y@epr@f'qs R the present invention

contain as solvent pure water, pure ethanol or ethanol-water mixtures containing between
50 and 92 %, particularly preferably between 69 and 91% ethanol.
If desired, other co-solvents may be used in addition to ethanol and water, Preferably,

however, no other solvent is used according to the invention.

The compounds according to the invention may be prepared analogously to methods
already known from the prior art. Svitable 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 inthe form of their tautomers. By tautomerism is meant the
occurrence of isomeric compounds which are formed by the shifting of 6- or 7- bonds and

may be present in equilibrium. Examples of possible tautomeric forms of the compounds

of formula 1 are

HO
\K\o OH 1 o
| N/ R’

N N
3
R? R

O

or
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formulations which contain the above-mentioned compounds of formula 1

in 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 compounds, while the
R-enantiomers of the compounds of formula 1 according to the invention
are of particular importapce. These R- enantiomers may be represented
by general formula R-1 QW—IH HHNNR MeMea/R3x OHR 10
R-1, wherein the groups$,R’R2, R3 ahd X may have thie meanings given
above. 15 Within the scopg/0 ert inventl . particarly
preferable to use those {compounes of forffuld’? | is selected
from among the chloridg, maleate, salicylate, furgarate or uccinate,
optionally in the form of the hydrgt%s or solvates thereof. rticularly
preferred according to the invention are those formulations which contain
the compound of formula 1, wherein X- denotes chloride. 20 References

toTtheneanpaipae: ehdonrida haluaymingee withindhe SeRRe i gations which

present invention all possible amorphous and crystalline modifications of

thOBERIBEABO Y TMRISD06F /P ReE o/ oppoticlon e 6o 1resé iba dedi titual optical
theseerpaundRESMua iakseRiERWItHIndheseaperof lba RIe S8R rred are

invention all the possible solvates and h%/drates which m% be formed
t

froRFHHEREh BBHULIARY Yoehettekats the BRI QN stRT PR SEs o8 formula 1 in

of thefprasemhinMentiRmis 1 e piRg IRsLas & '4fE1IRNRE 1R iomers of the

pharmacologically active free base of the following formula .
compounds of formula 1 according to the invention are of particular importance. These R-

enantiomers may be represented by general formula R-1

OH H H

0
YO 1
ra
HN N R
3
R? R
B OH -

R-1,

wherein the groups R', R%, R* and X° may have the meanings given above.

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 modifications of this compound.

-10-
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S @f0RthadAAEN R Me Me R3 OH R 1', contained in the saltSglowfigieiis 06712
the groups R’, R2, R3 and X- may have the meanings given above. 10 In -

another aspect the present invention relates to medicament formulations
containing an active substance 2 and a free base of formula 1', wherein
the groups R, R2, R3 and X" may have the meanings given above,
optionally in the form of their tautomers, enantiomers, mixtures of
enantiomers, racemates, solvates or hydrates, at least one

phararaslogicalycdhpeeaptairiamacid, pplionalatherphatmacoleWealtypresent

acceptable ?x ipients and/or complexing agents and, as solvent, water, :

o tHBIEP Al A HRS a1 L SELY AR PR o AHOIEF 4 BSOS dreiSehis compound.
inventiefrelates i dheHsepiithephamacestisad formpHatans AeeEiRgo be

to the invention for preparing a pharmaceutical composition for the 20

wrdSEATART 81 PLSHTARGR e RARTRASE | Bt b S YR Tg oA oSG wing formula
obstructive pulmonary diseases of various origins, pulmonary '
emphysema of various origins, restrictive pulmonary diseases, interstitial
pulmonary diseases, cystlcﬁi{r&si;s, brmnchitis of variog origins,

bronchiectasis, ARDS (adultnespitatory distress.syndpome) and all forms

of pulmonary oedema. 25 Prefg the n@/% brmulations

according to the invention are u as specified apevefaf preparing a
pharmaceutical composition for tiag treatment of dbstructive, pulmonary

diseases selected from among bronchial asthma, paediatric asthma,

severe -11

=
e

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 férmula 1', wherein the groups Rl, R* R and X may
have the meanings given above, optionally in the form of their tautomers, enantiomers,
mixtures of enantiomers, racemates, solvates or hydrates, at least one pharmacologically
acceptable acid, optiondlly 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 relates 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 Aof various origing, 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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WRZ0 4042463 PCT/EP2006/067126 asthma, acute asthma attaekSs-006/067126
chronic bronchitis and chronic obstructive pulmonary disease (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 medicament
formulations according to the invention for preparing a pharmaceutical
composition for the treatment of pulmonary emphysema which has its

OriGiRem i) PRI UL ROIRCHNS P BRIRAEN @ IS988R) Hs BLIBHOtEHABNary
inhibitor deficiency. 10 It is also preferable to use the medicament

foRAEASEiEnS oy SRRSO BTIFT BPOASAY H B RtIEYRdan to use them
ComReien ol ihe-eatmeat obsicive AURRANABLEISAHISN SRR HRRM or

from among allergic alveolitis, restrictive pulmonary diseases triggered by
w6 Fiated noxious substances, such as asbestosis or silicosis, and
restriction caused by lung 15 tumours, such as for example lymphangiosis
carcinomatosa, bronchoalveolar carcinoma and lymphomas. It is also

profsrABRPts HEd i s mefic A EBHY 4C8s REFF {5l iRgaRtiepfion for
foprepeRasingRuRharmacaulisabsamresiianfecihedieatpemt afdntersidema which

pulmaonary diseases 20 selected from among pneumonia caused by o
inféctibhel SRS PO Schisie PREEHEHYB P VIRisRA yshtat ofumpiproteinase inhibitor
prateeaachelminths 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

eXRRIRd WRkreahYENe M ORke i e S el B BACISSISINARIY AL SBAGAEIOSISnvention for
granulomatoses, such as for example Boeck's disease, 25 idiopathic

int ST o BUFHB AT ORI SRR KR ONEYS it aa (A EgStH & g monary diseases

pretesablettonusmbhe Medicamessifesmetationscactaising, t9iibadvantiond by work-

for preparing a pharmaceutical comgosition for the treatment of cystic

fibiYaE O%ﬂ&wga%%qg,_ such as asbestosis or silicosis, 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 exampie 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.

-2
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the medicament formulations according to the invention for preparing a

pharmaceutical composition for the treatment of bronchitis, such as for
example bronchitis caused by bacterial or viral infection, allergic bronchitis
and toxic bronchitis. 5 It is also preferable to use the medicament
formulations according to the invention for preparing a pharmaceutical
composition for the treatment of bronchiectasis. It is also preferable to use

the m@glpgmﬁ;@mgmlﬂ%imem{e& RARinvaRIQRdRn QcPﬁ%Pﬁl@@Htion for
a pharmaceutical composition for the treatment of ARDS (adult respiratory

diBiresE Ry AR sl sl soTpRefatiam doiohe & ene s v tis, such as for
formipionR ASKRKINGIA therRUentos: R PIaRAIRE, AIRhaIMRGEMHERland toxic

composition for the treatment of pulmonary oedema, for 15 example toxic
pLh’fﬁBﬁ&Hﬁoedema 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

prépasisg BrplsabiaicutcicaBRdaTon formisientsrsardnglo hanmvasion for
CORR:ASY gt RaricuiacimpaaaeR s therabevamantener use-fakis,

preparing a pharmaceutical composition for once-a-day treatment of
inflammatory and obstructive respiratory complaints, particularly for the

onegs Aty rRAMe R MlASHMAINLMOR B rMQHRUE LIS BIES &Nhe invention for
invention relates to a process for the treatment of the above 25 mentioned

diBEEENh APAERATSEHGH Aot GRS e att v AMERfidadelt respiratory

megicasveptdfermeylations according to the invention are administered in
therapeutically effective amounts. The present invention relates to liquid
active substance formulations of these compounds 30 which can be

adminisiered yatbalaliennthadifbichiarmerationsas GREdiash o @e invention for
Invention
preparing a pharmaceutical composition for the treatment 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 quahity standards. The formulations according to the invention may be

-1 3.



10

15

20

25

30

hwg i igh quality standards. The formulations accordin %PP :
il B S Woo007/042468 POTEP2006/067126 TG b 0/007126

oral or nasal route. To achieve an optimum distribution of the active
substances in the lung it makes sense to use a liquid formulation without
propellant gases administered using suitable inhalers. A formulation of
this kind may be inhaled both by oral route and by nasal route. Those
inhalers which are capable of nebulising a small amount of a liquid 5

fornnuladi @y trdhs: desageReedsd iRi-theiRREHHIGRY FRASBa MR @ dEWive substances

seconds into an aerosol suitable for therapeutic inhalation are particularly

suRdBrIUA ke SebydontRe ligvishfiom pheteredhupreped aresasssedminisered
ind@fﬂﬁ@ﬁﬁlﬁ@]ﬁ%ﬂ@ﬁe@. eSS, INAN A BUSHAIEGR: RS IR AR IRSSHAANY 90a1 route and

microlitres, moshprefe_rabl less than 25 microlitres’of active substance o
salitBRatap e é@@ﬂis@wéréf@m@wﬁ sraplerpbrelvg ipiags aiiraragrnt of a liquid

agtRaflidonaving ansayerragRatiqie.sire A 9 SN PR% seconds into an

preferably less than 10 microns, so that the inhalable part of the aerosol

alASERAP CBH @8R S apR titardptttranatrataviaryuaraRle AN ithin the scope of the
appaEaties of dhisreinddaniherengliantires A Tinialralionata Metersd microlitres,

amount of a 15 liquid pharmaceutical composition for inhalation is

de¥EHIRIH e thrto aRisbiEsh Maarierl s ibapplicatesel i of active
9%@&6%@53@%@@%%@%@&@%@32%@9&? MR PAFEO8 Fofthy an aerosol

Fi?ures 6a and 6b and the accompanying description. In a nebuliser of _
thRPKIRE P ENETREE BTHIEISEE G dpsistbamvBrial ey niesfsabi u fgHhan 10 microns, so

pressyre phupie S0 HARING A Barese) destiesshinr e duResSHMRICHITS effective

sprayed. Within the scope of the 20 present specification reference is
e@%@%%W*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 essential that the active substance formulations used are

suff il Sa EtinEind dordbcpraralinat Soee sdpimsietive el armefsrapapount of a

Calﬁk]ﬂﬁi%@ﬂﬂ%ﬁi&fﬁ@bﬁgﬁﬁﬁ}ési@i‘@i@?&@@h‘é‘lﬂh@%ﬁi@@é@@ﬁﬂ@@ inRRRAiIRgh dRample in
accordance with their medical pur&gse. Moreover, they must not contain

anUTReReh i AP REEHT ALY SR With4hR TAnareizinsher eoviag Miethpds” and also
damage thelmd@lesOFigures 6a and 6b and the accompanying description. In a nebuliser

of this kind a pharmaceutical solution is converted by means of a high pressure of up to
500 bar into an aeresol destined for the lungs, 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 essential
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.

-14-
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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. -14 W02007/042468 PCT/EP20061067126 The

aim of the invention is to provide an aqueous, ethanolic or

aqueous-ethanolic formulation of the compound of formula 1, optionally in
the form of the tautomers, enantiomers, mixtures of the enantiomers,
racemates, solvates or hydrates thereof, a further 5 active substance 2
selected from among the tiotropium salts, oxitropium salts, flutropium

saltd S pratgRminyERs ogIicbTioside ah saNs g elsiliens anseostiohanglic
in theenigh Jhe.BURIMGIS SRANHAMETS JRNES S tNeranRBH e Siomers,

racemates, solvates or hydrates thereof, which meets the high standards
reciifEH 1B ERsNE Bt hafalsalication GRectsaieri oal valivip ey dinighetizercof; a further

s meptignedhiabaye. JTheactive aHRsaN %?HQ HBW(%BH’? sgﬁgoégiﬂgpl‘grﬁ% H’t@, flutropium

invention must be of sufficiently high pharmaceutical quality, i.e. They

shadlés verysrainacelicaliy splensveral siepdgecsmenordsnepiieardy in the form of
prefesallyoftdeashAne ¥RAL, dHAIR RISISRIRY VR ¥R S dBES s, solvates or hydrates

protspellant-free formulations of solutions must also be capable of being
nebbifised Wli%%&%@%h’@ﬁ ritizdardgrigeriprdse srsuighiiditnem nebulisation of a

co @cﬂgﬁgi@ﬁsﬂ%iﬁ?g%mé@%ﬁf%h BB%@H.C%ES%’LNQ@Lﬁ)&%ﬁ@éﬂﬁgﬂa&gﬁ)ﬂs éccording

According to the invention the formulation preferably contains the active

10 syBStHITCE ERiiRP Bt R e aiisoemty dr sbrplmemecesisdvalifie L.e. They should be
forppiatiaR-MANIAISQEANIRIL @ ﬂgﬁgéetﬁge%q %ﬁ%@@&é%@g&@?‘&%&stlgne year,

the medicament formulations according to the invention contain different
sallBGEIBIFRIRPPLEB DY&fsFred formulations according to 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 1

basSRFEHRITE PRI cHtS HumphEARRe SRR aravie Fabpeanaticn faing nebulised by

1sPhatmacestical repAraten ACCordingHR-the MwanHaRs AL Inlthe acrosol
2000 mg per 100 ml, according to the invention, preferably about
produced is within a specified range.

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
20  different salfs of formula 1. If 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", |

25 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 ml of the formulations according to the invention contain

30 about ] to about 250 mg of 1',

-15-



10

0w tddRe4pgsper 100 ml, particularly preferably 0.75 to 500 mgeEad8s/067126
ml. Particularly preferably, 100 ml of the formulations according to the

invention contain 30 about 1 to about 250 mg of 1'. -15 W02007/042468
PCT/EP2006/067126 The concentration of the compound of formula 2
based on the proportion of pharmacologically active free cation of the salt
2.1 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 PHocbioehmgipeol 0@ radn@atﬁiﬁwarﬂwﬁfﬁﬁe Dby d. 4h 10996010 ¢esf100

l. Particularl refera 100 ml of the formulations accordin the
OSSR T IO s ABOUE 35675 B e ELFBROR e LhTEBegeion
Traecpfdlegtmetﬁ@maﬂ@ﬂ iaesoiding te ﬁme@rwgrﬁ@n i® pibietaklninta the invention,

o RRGFEE UGN G RS S e 3L 1 iR LR Lb 8 S0 meper 100

thecoPapinesyIpaster 2oare @D&ﬁDb&Bﬁdﬁcﬁiﬁﬁ%lo@l@ Hrebdivees afeianelon contain
an ?fBPélier the pH fthe fo Iatlon according othe invention is

AR ?éé 5 BFRocAIS Gl 28 9%%tween 2.5 and 5.5,
particularly preferably between about 2.7 and 5.0. 15 The pH is adjusted

oCHEISEIY 1R G SR ST TUAR IR Ay D Bl St 20 t

Emnpie&@kwefeumeﬂ noFGanis. B,qsaﬁﬁteasg}e@w&mybﬁwaﬁouﬁbm 2.7 and 3.1 in
conS| chlorlc acid, hydrobromic acid, nitric acid, sulphuric

adid 8nd % ‘b% WteEY. 20 Examples of particularly suitable organic

acids are selected from the group con5|st|ng of ascorbic acid, citric acid,

malic acid, tartar, aleic a ucc nic acid,. fumaric acid, .acetjc
ac%%%ﬁ?ﬁ&pgg (% éllasog Wa&% prla é{lt res 09 ethanotf and water, the
m@malﬁewfphﬁulaimdmamdzbgmmﬁwmwmﬁpﬁfm&rmﬁammgaﬁdm 2.0t0 6.5,

id d hl h id h
W EHIBNEARHFHS e ety BRAYHG A EQHAR) (DA R AR O

15 the organic a(:lds ascorbic acid, fumarlc acid, methanesulphonic acid

20
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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 acid, citric acid, malic 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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angdsitsisracid 4 preferred. If desired, mixtures of the abovemestionednosins7126
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 30 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

saghivis iliase sl MO AARTKMAZHES (B elHRR 20066 ¢ A6n o64his KiRGh are then

are used, care must be taken to ensure_that the resulting salts, which are )
thEMABHTRIRLRFiH B HhRE R 5 AR BT E S BRI RbiRFT g lozcally compatible

phaitacolegicanconydalile with the abovementioned acid. 5 The
formulations according to the invention may contain complexing agents as
other ingredients. By complexing agents are meant within the scope of

thelpreseniiinienticiormele e as wikshisiercapahief @Melitini@ents as other
complex bonds. Preferably, these compounds should have the effect of,

cdimp W‘CﬁVO@H@@P@@E‘PW%&Q{{B&_thﬁhsg()pgrﬁﬁlgﬁgﬁgﬁ%ent invention

acggoredng:{athienve bl Rreferabin oL agilis JRIHEE Plotor b1 0N@QE compounds
10 the {linown salt§ thereof, e.?. sodium EDTA or disodium EDTA, as

cOPITHY B TIstErer AR c Bt GAT et (eI IS Op s AP e The

fofarafits hidiatesdimore tpeafaratlyn ipriie formcehitsdiayerated IEDTA) or one of
CO\%I?S exing a enis are used within the formulations according to the
in £

R T EOHTERti< Srefdraih ik e R AGE HBm Bl 1o £p tAgHpleking agent.
108 ¢ndravigre qieiaraddyaio thescanggilsan s 2l mapat 108 mi0hbe: preferably
formylation 15 according to the invention. Preferably, the formylations =

ack ﬁbﬁﬁ&fmﬁ&%mﬁg . AP L BRSRIRG S RE S Wb ations
abaubfiitly to e Myepetd Ghdnlconie preferabiylyainaut tatgd ZeROMELo 50 mg per

10 | of the f lati di the i tion. Th k )

o LA TS BER i M e ARG QB DrlogA Gy v PR SLdoglation
adgitivesing hich afeveatitparbilRisb EDIA Rirthe salis eeomydichehavention contain
R R AP ane s R ol mE per TOE e ke preferably

about I 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 together 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

Y



Othen phprmacelggically acceptable excipients may also be addesHt0dh8 os/067126
formulation 25 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 substance, but
can be formulated together 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

pharssacalogicalieliesisRnbendQlanprgeigbieof atieashasimneestabiermulation, as

pharmacological effects in the context of the desired thera

y. The .
adjliFarits a%ﬂﬁﬁv@gammaéafim-%&amﬂ@f%ﬂdfﬁg&g}aﬁmma’ﬁ’f@ additives also
angiorudd FHARROOTBHRAGE RETIFR 20R64067 1260 Missenativesuhichmple.

prolong the shelf life of the finished pharmaceutical formulation, as well
as flavourings, vitamins and/or other additives known in the art. The

s additivescidsedinelusiepbatmaroiadicalyscoptablacalis sHak,as:50dMpe, provided
chl%gge, for example. 5 The preferred excipients include antioxidants such

as BELAYBRE ARidi R RaRb A iovidatt thaptinarsieallaisa? Béen used

to ggiisihitrdkaftepy Balaie, B BHhHARYSHOXYEEIRg )it bl yIhydrox yquinone),
(butylhydroxytoluene), TBHQ (tert.butylhydroxyquinone), vitamin A,

( . -
vitartiiiE! focoints mﬁmﬁ VLTS~ OV RS DE R RRPRPHFdNS In the
human dashay10 Preservatives can be added to protect the formulation
from contamination with pathogenic bacteria. Suitable preservatives are

"Ythose known from the prior art, particularly benzalkonium chloride or

benzeigaeit &y berzoalesSUchraeaat e SN neARERABANAM pathogenic
knawn from he?)%iior art. Preferably, benzalkoniym chloride is added, to

the OP5 FVn (TAHEH SRESHATRY Y6 tHE RASRHIBA M PrizgmBEREIG art, particularly

benzalkarimmehintegiel isobebuesia atitherded 2A18GRe 09 dk8fbenzoate in the
formulation, preferably bou% to, 15 mg , more preferably

er 100 m I
ST A B BT 5 G o RGBS B s 230ed o the
1smostipnefarahlycabrlih g todhd mapeaml O0hmbaidhe fvaulationacseAdingle is between
tot erénve_g%%n. Benzﬂkoﬂu? fchloride may also qe used accarding to
the V&R THAGREL % il formulation, pre erably about 2 to 15 mg per 100 mi, 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 fo the invention.

Benzalkonium chloride may also be used according to the invention in admixture with

20 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..
25
The pharmaceutical formulations according to the invention are preferably used in an
inhaler of the kind described hereinbefore in order to produce the propellant-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
30 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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2%5?[ tives. Preferred formulations contain only benz |
chlori e?@?ti%%gedetate and the acid needed to adjust the pH, ﬁlé?é%ﬁ%br? 6067126
to the solvent water, the compounds of formula | and active substance 2

25 The pharmaceutical formulations according to the invention are
preferably used in an inhaler of the kind described hereinbefore in order
to produce the propellant-free aerosols according to the invention. At this
point we should once again expressly mention the patent documents

deﬁ%@&@ﬁimemg%&lﬁ%wr{%%%ﬁ%n&%igd%é%%%l ! SR ?ocgi%%%e the

30 at the beginning, a furthe oped embo e preferre

inhialktlidbdisetosdd nconidn 9 7¢1R6 87 (ofion p Bricutar Figseditdrmasbipe and handy

and;the associate of -1 007/0424 . .

SO PORR R AT A R IS TR dsvins gy comied emywhere by

advhageoushhbeasdddospraguad dhiecdnhdlabtefcho shimacenting iamulation out

the jnvention, f.its.cvlindrical shape and handy, size of less th
e B e R M A AR e preere

by ahemstiesteigl pebutiser Spmaysdedinsdavedumepobthédousing, a nozzle, a locking

phaLrp@i eut rmulation out 5 through small nozzles at high pressures,

SO asdtogb#ogtf l]?(l:qéollrl]%%lla 6 aBrosols. %505?5%??3% 2 61%‘3%15% égg%%aﬁa)\ﬁy

consists of apwippéxhengifig gebir, thepypmyr housimg parnoztieyralogkingie end a nozzle

Cla'BBd ﬁﬁﬁi% %Hgfggr dq SP) %n%Taagdea %(grage container, characterised
by - a pump housing fixed In the upp%rrﬁouéing part and carrying at one

1end a nozzle Ho8dy witihothe o xaledpaiiyzzle arrangement, 10 - a hollow

g?}ggdwa'?&\%]\é&pp %}éeio fﬁﬂ%{%%@%?ﬁ %}lﬁlg QSHB‘W"VQ')%@ Ers]% hé)AI W t\)ngth is located in

1 is locate e upper housing part, = a’locking :
clantbiriippeebbenistpdocated in the upper housing part, - a spring housing

with the spring. QSRLed BRI WHER B IRIRIARYRRUAIBY AR RPer
housing part by means of a rotary bearing,
- a spring housing with the spring located therein, which is rotatably 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 body corresponds to a device disclosed in WO 97/12687. 1t
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 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

26 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

30 nozzle body.
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- a\@wehheusings part which is fitted onto the spring housing in the~axiad,006/067126
direction. The hollow piston with valve body corresponds 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
the associated passages of description in the abovementioned
International Patent Application. At the moment of release of the spring

the'IfmeIlmﬂﬂsmmyalﬁe@@mref@myahit&&ﬁgtﬂcmﬁﬁﬁurce gduded by micro-
pressure of 5t 60 Mpa (about 50 to 600 bar) era 10to60 M .
(ARS8 6 ORBR 5 B T O St IO A SPAEHRIG T T0-99116530;
substenaecs saktiipmalolumescohdarinbehmigiebifestie egeéerasagl,mgure 1 and the
volumes ofﬂlggto 20 micrglitres re m re preferable, whilst a volu

to FEREFSHIEaPeH ARuatioRIE R |&ﬂ951|5¥% BHEHHE CBIVE 9 glass and/or

5 pre@e&a@%m@@m@@ thecand, ot tllaesh@H@wmmtwﬁ whi @hé@@eﬁoﬁ*&&nﬁ@o structured
e body. F%}WOZOO? 04246 T/EPZOO 067126 The no zle in the

noZ 8%1853)”21 STANART Hidw 8’»} i qﬂ} ﬁl‘%? Kt'the nozzle outlet

engingerisg qur@etrMcm@za@hed&s@emgmge@ ﬁmc@mﬂa@@lm 5to 15
WO-99/16530; reference is heaﬁby made, to the contents of thi

is .
spe’a%gﬂ%W‘%ﬁ R R B AP Bhrthe a3 & SiaBu gt i g beine 7 09
nozgle:tmdy consists for example of two sheets of glass and/or 5 silicon
securely fixed together, at least one of whic one orm

o B P o AR (R 3 SRS 1 R sfeying of the
outlabenes Aitlmopazlsodytiahyand fheiRdbatdeasbdredomag BE inclined relative to one

non-round opening 2 to 10 microns . deep and 5 to 15 microns wide, the . . _
P Ao SRR 8 o FrErore s (166 Y B 745 o0 hving at s
micrensnd£y i Bgerengsapiw alilcofenozale openings DDE@f@WWbéhﬁcﬁncd relative to
directions o o zles in th zzle bod run parall

o oBER DR P B RTHIE 16 OREE AR ALY BB 60 to 150
1the degalesopesi ﬁh@eﬂﬂe{bﬂ@f gase vber nazeebady hevihigaileasfdnbly arranged at a
nozzle, gpenings a4 outiet end, the diections of SDIAYINGTRY. 88 microns, st 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 openings.

20 As already mentioned, the liquid 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 acrosol. The preferred particle sizes of the acrosol are up

to 20 microns, preferably 3 to 10 microns.

25 'The locking clamping mechanism contains a spring, preferably a eylindrical 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, €.g.

3¢ ahelical 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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onesiRRnalan angle of 20 degrees to 160 degrees, preferabhyat@p006/067126
angle of 60 to 150 15 degrees, most preferably 80 to 100. The nozzle

openings are preferably arranged at a spacing of 10 to 200 microns, more
preferably at a spacing of 10 to 100 microns, 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 openings. 20 As
already mentioned, the liquid pharmaceutical preparation hits the nozzle

baghy@tlaniseippaRrasSHe R tABQ0HhMAL pralaiaily. 20010 30hhRI-gRdd spline

is atomised through the nozzle openings into an inhalable aerosol. The
préf8tred particle sizes of the aerosol are up to 20 microns, preferably 3
to 10 microns. 25 The locking clamping mechanism contains a spring,
prefe b{gﬁ cylindrical helical compression spring, as a store for the

r
meRANTER LRSI THEIHG T D B A SoWER S BTPREFG B 48 gnnular
SpEg pembehibenmanepaart efiwhiehfisdetermingsRyfthexpagitionr @kag of plastics
locking mem%%r). The travel of the power take-off flangée IS Brec_:ise_ly limited

by AUHDER oS HUTETBN B TR SO PR bl g eEaRpREd in  plane

a pleppiag-uRrgede 8:ds 30 adalisakslidinggaat, ok FeRNaIakYWRe locking
which is generated when theﬁuger housing part is turned relativ%ft% the

sptih ﬁﬁ%ﬁﬂbﬂ}??ﬁ@&){ﬁ‘éﬁnh }ﬁa %?ﬂim RATR ehhe pREerSpke-off flange and prevent
WE%&{:%%@B&;‘B@%&EI%&%F/%Z 18%1&4@ ﬁ%éﬂ@éiﬁmcﬁﬁtt:@ﬂr? Hlil@f@wfear buitton.
take-off flange contain a single- or multi-speed spline. gear. The lockin
BT AT & LR ST SR G R G FRPPAR i s 0 actuate
COfEduERiNMBINE he dhanemtake ot Hangbulicconsissdbpaxanpleiod annular

ring, of plastics, or metal which is inherently radially, elastically deformable. . .
L o T B e EROAL oA S i B AFBPEa i (e
Aftemiherlpekingrodtie sptirgomaratikingrsueastsmef dhenlaekinghembenre

slide into the wer take-off flange and prevent the spring

fro%ﬁsﬁg%aél rlglﬁﬁe%f rZlqﬁeg (f)())cking member is actuated by means of a

button. 10 The actuating button is connected or coupled to the locking

member. In order to actuate th Iock{ clamping mechanism th :
L ELSH RGO S ECA T g POLCIRE i 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
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 1n 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 contamer

contains the aqueous aerosol preparation according to the invention.
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planzoprefaralely into the atomiser, and the deformable ring is thergby2006/067126
deformed in the 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 spring 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 ¢l ing mechanism engages automatically. :
TR DRSNS SRR SR B dP YcHOR 25 11 clemping
degreas;se.ich@p eegieess Afdhe spmectinag asithespringiis Enstioned, spring

the power take-off component in the upper housin rt is moved alo

o A I G O Bt SR e Rk e Lede
imthelpuhpdausingr astherésultdfadpiely 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

thieufithict tefadisadthisash 8 cam be: idsetteddnn € Ataplsertione WikP7/12683 and

ar%;)g]gr]&laggtgletn used. The storatg1 cggtain%{ .contains the aqueous

aerosol prepar’aﬁon é%cf)?(%rr?a B e TVenton. -21 W02007/042468

PCT/EP2006/067126 The atomising process is initiated by gently

pressing the actuating button. The clamping mechanism then o the , .
O BB e B R SR RUE b e TG PO g o
piftactinto e hylinnigrdhtize punyehoausing. thd & floicdelenge s frdrr thetsas well are

nozzle of.the afomiser in the form.of a spray. Further.details,of the .. ..
e DR T e L o Bl Mg ons.
9120590 ctalihichagtdlenca ds dlerebyisndde. 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
arBigures 6a’b of WO 97/12687 show the Respimat® nebuliser with which the aqueous

aerosol 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 1s
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 into 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 is closed off by

the removable protective cap (66).
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preferaiphnaadg of plastics, e.g. by injection moulding. For medigat=p2006/067126
applications, physiologically acceptable materials are used. 15 Figures -

6a/b of WO 97/12687 show the Respimat(r) nebuliser with which the
agueous aerosol 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. 20 The

umbesmmﬁagt(@mmmmﬁwpu RIRINEUSH)Is(Bidptabtytheremadbn the upper

ikl moued e hldr 0 e ot e 1 RO i

pewvel take-pitlengee(ahy ohihe lmlsirmg Clanaing: lﬂ'}ﬁﬁi’gﬁlﬁtb&mr\(grej éoiseplaceable
partly into the cylinder of the pu 0 At its end the . h |ston
cAMasTRENARE §ﬁ§ﬂ5—§) ﬁé?ﬁ%%ﬁ%tb Reiag S fEgontainer i
251458 ol %idl ﬂl@ﬁd{@j@@(muﬁmﬁl@ﬁﬁ/lﬁcﬁhﬁﬁt@ﬁl@@bmﬁowbk@’bﬂﬂﬁim storage
take-off flan e rests when the s is relaxed. Located on the
ta KRB %ﬁ’e IDIRE SRSpTE &‘&%‘Wﬁ W fe&élr"?a %ﬁflﬁﬁﬁ&@“ﬂ@g 5
When the spring is under tension. After the tenS|on|ng of the spring, the
slides betw en the sto ort (63)in .

PGSR P ARSI PG £0. RECIATS thdsoring
Iol@&ugglgnembehﬂageruppev Hausiag: e endsha shenmgubidpicaei{gB)amsber housing
is closed g %g%f remove.l% rE tective cap (66). -22 W02007/042468
Pg‘lﬁE do% 56° eﬁ jousing (67) with compression spring
(68) is rotatably mounted on the upper housing part by means of the

i PR e TRt o T g grobifations according

remlaoeﬁdvle]tﬁi@nagemoahaaeerséw):tebm&)ﬂutﬂiu(l?a?l)owhlch is to be

atomised. The storage container is 5 closed off by the stopper (73),

through which the hollow piston projects into the storage container and

din"sli;tsfenddmﬁ)oﬁh ecﬂuidi(gﬂaplweﬁﬁmmee betaﬂtmdsohim@n)e Te¢hspideleribed
for e mec pﬁll counter i ounteﬁi e outsi f the, spri

P iR () atEc LR A S 1 S thL b o l e
th@cm@l@hb@ﬂﬂiegnhaler (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 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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1Qesuto@p4bgsgpindle is the slider (76). The nebuliser describesi-abppedss/os7126
suitable for nebulising the aerosol preparations according to the invention

to form an aerosol suitable for inhalation. 15 If the formulation according to
the invention is nebulised using the method described above
(Respimato), the mass expelled, in at least 97%, preferably at least 98%
of all the actuations of the inhaler (puffs), should correspond to a defined
quantity with a range of tolerance of not more than 25%, preferably 20%

off this Guamiltv: &Y efesal!MdREAES RIS AR MY HBREPraieFaklice described

between 5 and 20 mg of formulation are delivered as a defined 20 mass, .
pdPPUt tisitetEs et TOnmartid accbrnsiteimenho oM eahess Hdich is
neRuised 1singohalsrsr ethalinanthosadascabeghavewior 8X8mBI8r oval cross-

jet-stream inhalers. 25 The present invention also relates to an inhalation
KiEEBIE St STEE-aPIRE Praithadddizal Prepaitasisnerhscheliony & the inside and
inyention sessribedcakayaanghaninbalay suitakie JOENabWiSIENBIS and the other

pharmaceutical preparation. The present invention preferably relates to
arP RSRHIERO HRPeBhestibcar Srdnseed phamaaEdutical preparations

acoRrdings tﬁt%ﬁﬂﬁ‘f@@é&‘éfé?ﬁﬁﬁ ibedhalong anthihe Respimahithisal nasal spray.
described above. 30 -23 W02007/042468 PCT/EP2006/067126 If the

forrE RIERSHIRCRS B Xabhanstareidhisanyols 5 b rbspimatajsieshetly connected to

d%@rxi&ﬁ%@i%@&e ,A_ﬂim@m@&%@s&%@&%é«i}@ﬁﬁbau?e«?ﬁma{)@e@.
the mouthpiece which is designed in the mamier of a cylindrical pyramid,
i.e. a pyramid with a round or oval cross- section or a tapering, round or

ovaheylingpled BITAHAAMRALLE GOYoPBIRe RSIUeARANRRHWA restricting the

openings. One of the openings may be fitted over the mouthpiece and the

ot &I GHBHIES &f thE PERTRIATITATAN D hERTIBASH A SRAND PRKAYHS cxample.
attachment is preferably in the form of the spout of a conventional nasal

spray. The attachment may be constructed so as to be detachably or
non-detachably connected to the mouthpiece. An attachment of this kind

MawalsepepRiace the mouthpiece.

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

per se. Compounds mentioned by way of example 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-methanesuiphonate

¢ Example 2: 8- {2-{2-(4-flucro-phenyl)-1,1-dimethyl-ethylaminoj-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo{1,4loxazin-3-one acid addition salt

e 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

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

o  Example 5: 6-hydroxy-8-{1-hydroxy-2-{2-(4-phenoxy-acetic acid)-1,1-dimethyl-
ethylamino}-ethyl}-4H-benzo[1,4]oxazin-3-one-hydrochloride
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10 les, of formulations given below serve as illustration [%Ija:
regggc%m%gﬁject matter of the present invention to the com%%ﬁ' r%;%@/ 067126
shown by way of example. 15 EXAMPLES As already mentioned, the

compounds of formula 1 may be prepared in a manner known per se.

Compounds mentioned by way of example and preferred within the scope

of the invention are listed below. Thus, preferred pharmaceutical

formulations are those which 20 contain an active substance 2 and
o PRI 9P R O A PS5 S TR DRI SRR 1 hyarony-
6-hydretay!8-§1hhgdropeyH2-pR (b Hydoxy-2,6-dinedihytquhdnide 1, 1-

O SRR S o 1 e

8-{2-[2e(4vthinies pheiyy ) -dHibdimethyiietbylarpiood-hsklydeaxyathyl}-6- 25
hydroxy-4H-benzo[1,4]oxazin-3-qne acid addition salt Example 3; ,
5e-hfydfg‘szv;%‘aﬁhzyé;h&@t%pz-(iwm~aﬁ%9ﬁzi9fraﬁﬁk9%3?r}yl>~1J"dlmethyl"
ethylarsinghetihyl}-4hi-hemafdndh oxarin3eredidioghieride example 4:
6-hydroxy-8-{1-hydroxy-2-[2-( ethyl 4-phenoxy-acetate)-1,1-dimethyl-
ethylarhiaSTReA $-Ar bRz by b lsHEnsurbeRgigensy- 1 -hydroxy-ethyl} -6-
Exampie,&ofhyHrexy-8{l ey 2dR=(sphsnqsyaecetic acid)-

1,1-dimethyl- ethylamino]-ethyl}-4H-benzol[l,4]oxazin-3-one-hydrochloride

-24 WoBEaRIs s 8 E R I0s0b Meby mhsriplel 6:-dimethyl-ethylamino]-1-

18-{2-[1, Irpliraethingt{2e4nGetrimetiy ipbepy)-a tRvaminoliydiehioride
ethyl}-6-hydroxy-4H-benzo[ 1,410xazin-3 -one-hydrochloride Example 7:

6-hytirokyasainydroxy ol {alnpar okynshsfyhantLhitvletiyiethyl-ethylamino]-1-

eyhylarrﬂg}@ilo%hx{}rﬂ'}t@%?aﬁ{ﬁﬂ@ﬁ% -ﬁ-ﬁ%t@é{ﬂ(@%ﬁ@ﬂgcﬁoéﬁaﬁwe
8:6-hydroxy-8-{l-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1-dimethyl-
ethyfamineToeiRyi2: SHPHar20}-dilpereheabne. hylimsthibridey Erinnplehydroxy-
9: 8-{2-[Zrihelnlaiacivilal Lrdipe vk ety ainoldevioayze thyl}-6-
15 e Example 13: 8-{2-[2-(3.5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl }-6-hydroxy-4H-benzo[ 1,4]Joxazin-3-one-hydrochloride
Example 14: §-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyt} -
6-hydroxy-4H-benzoll,4loxazin-3-one-hydrochloride
Example 15: 8-{2-[2-(3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
20 ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride

» Example 161 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3,4-dihydro-2H-
benzo[1,4joxazin-8-yl)-ethylamino}-2-methyl-propyl} -phenoxy)-butyric acid-acid
addition salt
Example 17: 8-{2-[2-(3,4-diftuoro-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-
25 ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-trifluoroacetate
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-trifluoroacetate
Example 19: 8-{2-[2-(4-chloro~phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -
6-hydroxy-4H-benzo[1,4]joxazin-3-one acid addition salt

28



%V %?f o[ 1,4]oxazin-3-one-hydrochloride Example 10:
%ﬂ il -methyl phenyl)-1,1-dimethyl-ethylarino]-1- 10 PCT/EP2006/067126

hydroxy ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one-hydrochloride
Example 11: 8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyl-ethylarino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,41 oxazin-3 -one-hydrochloride
Example 12:

8-{2-[2-(2. 4 difluoro-phenyl)-1,1-dimethyl- ethylamino] 1- hydroxy-

ethyl}-6- -4 I4oxa2| y roc 5 Exam

1.3:8 %‘ §5¥ G ? gf (;E%eny nlolp%engﬂl%?e mi%t MiNo]- fﬁndlril Rydmxy’ethyl}
ethyl}- S—hyﬂmw%beeza[d[Q}m]maﬂneamd'@dihmmgaide Example 14:

o B P AT S G OIS B -bydrosy-<iy)-

8-{2- [26€Bﬁidmeiﬂyﬂr@tmrﬂymb>aaﬂmmwﬁtwaammmigaihydroxy- 20 ethyl
} -6-hydrox -4H henz ox zin-3-one- hydrochlorlde Exampl
54. (zf{ %2 %_%— AR50 ;dngthoammedx_‘ép{ 1-dimethyl- ethylammo] -1-

benzo[nyé}@xwmga}ye Eyﬂy&mmb%rmqthwj@k@ﬂmlhnhmh@my&psau

acid-acid addition salt Exam B
8-{2-[2XsaeRifdor R pHekiie Mﬁr?eﬁﬁ%ﬂmémmy My tdRgetby-gthylaminol-1-

}-6-hydioxyndf-ehemzel dyvdlexazint 3aneitrifiqreacsetalir franapladSialy
8-{2-[2-’% -ehloro-4-fluoro-phen %;i) -1,1-dimethyl-ethylamino] -I-hydroxy-

ethyll } J6EATANG &1 4%8&%2& ¢ T@X&iﬁﬂ@ééﬁélﬁﬂﬂl)olfdaé@{@féyllz@@&bﬁﬁ%m] -1-
1019: 8-{2nfdrédsChlrp- %%MH%MI%@&@%@@]@%MH@%&WL}alt

6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt -25

WOZOOEWG%@T@ 20teiterr2dlupsaitsiey Dol .1 -dimethyl-ethylamino]-1-hydroxy-
8-{2-[2-{fArhropesshany il decimethsetiylaminoldahydresy-ethyll-

6-hydroxy-4H- benzo ,4Joxazin-3-one acid addition salt Example 21:
8- {2*[2@%%&&9&21@ -diHvathytidenssaphierolt il dimgrbetngiylaminol-1-hydroxy-
6-hydraxys#Hshenz gl Alexazin;3 pas.aci2dditionsalludition salt;
15 e Example 27: 8-{2-{2-(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one acid addition salt;
¢ Example 28; 8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one acid addition salt;
e Example 29: 8-{2-[2-(2.5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethytamino]-1-
20 hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1 ,4]oxazin-3-one acid addition salt;
e Kxample 30: 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one acid addition sait;
e Example 31: 8-{2-{2-(3,5-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt;
26 e Kxample 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;
¢ Example 33: 8-{2-[2-(3.4.5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo!1,4]oxazin-3-one acid addition salt;
s Example 34: 8-{2-[2-(3,4-dichloro-phenyl)-1,1-dimethyl-ethylamino]- 1-hydroxy-
30 ethyl }-6-hydroxy-4H-benzo[1,4}oxazin-3-one acid addition salt.
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S @?ﬁ?@lﬁcﬁéﬁe
8-{2-[2-(4- Iuoro-g-methoxy-phenyl)-l,1-dimethyl-ethylamino]-l— PCT/EP2006/067120

hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt;
Example 23:
8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition sal;
Example 24.
8-{2-[2-(4-chloro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1- 10
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt;
Ex&fﬁb?@a@g:m the form of an acid addition salt with an acid HX, wherein X may have one
8-{1ldré4nehiergs3fliarasphenylsLiladimetisihy B neh e @Ysmers,
ethyl}-6-hydroxy-4 -benzo%,4]oxazm-3-one acid addition salt; Example
26: BAFIPOESCRIBIOTSSRICHS- BRRENFINIE 1.-EHATEMRLAS eSAYT AR 96 P rARpdee iyereot.
s ethyl}-6-hydroxy-4H-benzo[1,410xazin-3-one acid addition salt; 15
Example 27: _ o
8-{2o- {3l nibrs Hrsdsprenyplateniph Erpiudatiom ArepREsARgRIHAL to the
ethyll, GrhyArorye4bbRanzoll. Aloxazimeie acid addio Ry EXAMPE A represents
28: 8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-
hydtsRy B FacBR s a#-benzo[ 1,4]oxazin-3-one acid addition salt;
Example 29: 8-{2-[2-(2.5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethyl
amino]-1- 20 hydroxy-ethyl}-6-hydroxy-4H-benzo[l,41o0xazin-3-one acid
waddmwgéﬁ‘? SE&%FWS@ d@nd 2.1 mentioned are used in the form of salts and/or hydrates,

8-{Zsi +{t- Bpionsd Bedimatiyl phephads brdimeiRylatadamin@l s e free cation of 2.1
hydroxy-ethyl}-6-h1ydroxy-4H-benzo[1!4]oxa2|n-3-one acid addition salt;
Exa”ﬁli:ﬁ@ogip_ound is used in the following Examples in the form of the hydrochloride,

8-{Z| A eralichirRnhenirldloHisathieinamingh oy ind 2 is used as a
ethyl}-6-hydroxy-4H-benzo[1,410xazin-3-one acid addition salt; 25

Exdﬁlﬁﬂglg@rate of the bromude.

158-{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;
Example 33: 8-{2-[2-(3.4.5-trifluoro-phenyl)-I,
[-dimethyl-ethylamino]-1-hydroxy-
ethyl}-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]-1-hydroxy- 30
ethyl) -6-hydroxy-4H-benzo[1,4]oxazin-3-one acid addition salt. -26
W02007/042468 PCT/EP2006/067126
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OPW{E%W@ &Egggrm of an acid addition salt with an acid HX, w

acid ac . hfiﬁ‘f%ﬁzooamemze
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. 5 The Table that follows is a
compilation of formulation examples according to the invention. The
abbreviation BA-C1 denotes benzalkonium chloride and EDTA represents
disodium edetate dihydrate. 10 The active substances 1 and 2.1

meRtigRed aR UsRddndhe formoalmalmand’ el i draleSexBrae SpeGifiedo the
here based on the mass of the free base of 1 and of the free cation of 2.1.

Théeerigaumdie K-eedimngiefdhewmprenadpidsmnme formd Brapetive substance 2.1
hydragRliarides e Qlairaliiter 0g6 tale PLINVEEMGINRRESHARRANBIR IS following,

compound 2 is used as a monohydrate of the bromide. 15 27
WORIBTI022 265 PT TRIPDBOEMEHERE A) The Table that follows is a

scompilation of formulation examples according to the invention of the
R- : .

enantiomer of the compound of Example 1 and the active substance21
in thelfdpmidebase &hthestlon. 200 tarEPMedicaérftiormulatiBR Edntain pH

the following, in purlf'yvater or walek for injectiqRs;5 Exampleiﬂ%')(base) (HCY)
1 H R . =

2. ation) HA

AZ Olm , & 2, 3 ]
2.9 2.500500 10 101240 3. 500 252910 2,9 4.5002505102% 5.500 2.9
85101139 6.250500,1093.1 5qq

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 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 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 31
24, 5 23 10 5 2.7

-28-



7,322 84089 8.2004515-2,9 9.20023 1112 2.7 10. 208286 06/067126
102.7 11.902310102.8 12.90231053.1 13.4523101029 14

45231053.0 15.232310102.9 16.23231052.9 17.234511 25
3.0 18.234510103.0 19.92310103.1 20.112310253.1 21.923
1052.8 22.52310103.1 23.52310503.1 24.5231052.7 -28
W02007/042468 PCT/EP2006/067126 Example 1' (base) 2.1' (cation)
BA-CI EDTA pH (mg) (mg) (mg) (mg) (HCI) 25.5451253.0 26.11 10

73 e 10 7838, 0107 dad53-5 2BRED.1 10 1ESPE) The o

Table that follows is a compilation of formulation examples according to

the (mg) (mg) (mg) (mg) (HCY
25, 5 45 12 5 3.0
26. 1 1 . 10 7 3.5
27, 1 1 16 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) (HCI)

i. 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 10 ! 29
6. 250 500 10 9 3.1
7. 85 500 g 10 29
8. 200 45 15 - 29
9. 200 23 11 12 2.7
10. 200 23 10 10 2.7
11. 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

-20-



inygHsieRy @f e R-enantiomer of the compound of Example 3 ansidhgpooos/067126
active substance 2.1 s 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 2.500 500 10 10 2.7 3.500 250 4
102.9 4.5002505102.9 5.5008510112.9 6.2505001093.1 7.
855008 102.9 8.2004515-2.9 9.2002311122.7 10.200231010

27 adiid3 10 10 BRI 2 90 P3G 1 13p45¢8 10 108914 45 pH
23105 3.0 -29 W02007/042468 PCT/EP2 00610 67 1 2 6 Example 1'

(base) 2.1' (cation) BR&I EDTA pghg) (mg) (8%FXmg) (HCIf™EB. 23 23 (HCD

1010 2°9516. 2323395 2.9 17. 2845 11 25 3.0(18. 23 45 10,30 3.0 2.9
19.92310103.1

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. 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

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 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

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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201 AR 2663.1 21.9231052.8 22.5231010 3.1 23. 323/E0HM6/067126
3.1 24.5231052.7 25.5451253.0 26.1110735 27.111073.0
28.0.10.110153.5 29.0.10.1 1015 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

s in the form of base and cation. 100 ml of medicament formulation

contain the following, in purified water or water for injections: Example 1!

(baBap@pldcation) Bfa6) ED PA pdating) (Mg)Erg)l(mg) (HEDFA. 1000 pH
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 -30 W02007/oi§‘1?§8 PCT/EF@%G/%MZJ%@mpIe 1 (t?é“sgé) 21 WO

(cation)BA-CI EDTA@H (mg) (mggfmg) (mg) (HOY) 5.500851D 1129 2.9
6. 250 5600 1093.1 225085 500 8 1906.9 8. 200 4?015 -2.9

9 3.1
7. 85 500 8 10 2.9
8. 200 45 15 - 2.9
9. 200 23 11 12 27
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 10 5 2.9
17. 23 45 i1 25 3.0
18. 23 45 10 10 1.0
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, 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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WMROEDE1448:2.7 10. 200 23 10 10 2.7 11. 90 23 10 10 2.8 H2TRP2806/067126
1053.1 13.452310102.9 14.45231053.0 15.232310102.9 16,
23231052.9 17.234511253.0 18.234510103.0 19.9231010

3.1 20.112310253.1 21.9231052.8 22.52310103.1 23.52310

503.1 24.5231052.7 25.5451253.0 26.1110735 27.11107

3.0 28.0.10.110153.5 29.0.1 0.1 10 15 3.0 -31 W02007/042468
PCT/EP2006/067126 D) The Table that follows is a compilation of
fdontitetioabexhatfle b asde eding ol thening éotion aftcheRegranticrnetiag to the
”1%\%%%’ o(l)Jﬂ%eo{{_Exarerg 5 egr ag ﬂxéhc%?ncm{l% %?%)?Qrﬁelg &aﬂrilhttge fo{i@e%&bstance 2.1
base and cation. 1881m| o] medlcamen??ormu afion é)tmtaln eefc?l owing,
inptrifisdavatenor mdtertfor.injgéétionst edicament formulation contain the following,

in purified water or water for injections:

Exampie 1' (base) 2.1" (cation) BA-Ci 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
5. 500 85 10 i1 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
11. 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 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 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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ExqopigA04pass) 2.1' (cation) BA-CI EDTA PD (mg) (mg) (MIHEgP2006/067126
(11Cl) 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 8.2004515-2.9 9.20023 1112 2.7 10. 200 23 10 10 2.7 11. 90
2310102.8 12.90231053.1 13.452310102.9 14.45231053.0
15.232310102.9 16.23231052.9 IT 234511 253.0 18. 23 45 10

103.0 19.92310103.1 20.112310253.1 21.9231052.8 22.5 23

10 18:3ubiph3. 5 23 @A 1 24 gedddd) > 2. /pRLY02007/B43468 pH
PCT/EP2006/067126

(mg) (mg) (mg) (mg) (HCD)
25, 5 45 12 5 3.0
26. i ] 10 7 3.5
27. i 1 10 7 3.0
28, 0.1 0.1 10 15 3.5
29, 0.1 0.1 10 15 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 medicamenf formulation contain the

following, in purified water or water for injections:

Example 1' {(base) 2.1' (cation) BA-C1 EDTA pH
(mg) (mg) (mg) (mg) (HCD
L. 1000 1600 - 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
0, 200 23 1 12 2.7
10, 200 23 10 10 2.7
11, 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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Exenpoier 04bese) 2.1' (cation) BA-CI EDTA pH (mg) (mg) (mg) eog)E@Ei0s/067126
25.5451253.0 26.1110735 27.111073.0 28.0.10.1101535

29.0.1 0.1 10 15 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 5 2.1 in the form

of base and cation. 100 ml of medicament formulation contain the

fallowing. in purified water or water for injections: Example 1' (base) 2.1’

(catloxgngpieC| EDIT Abpiske)(mg)2(d@d«(tivgl) (mg) B4GO1 1. 1000FI0A -2 2.9 pH
2.500 500 10 10 2.7_3. 500 250 4 10 2.9 4. 500 250 5 10 2.9 5..500 85
1011 2.9 6. 250 sgg‘% 93.1 7.@%00 8 10 283‘23. 20045 188h g 9. (HCO)

200 23 1$.12 2.7 102200 23 10 1(®@2.7 11.9023@0102.8 120002310 2.9
53.1 1%.645 2310 1932.9 14. 45 %?3 1053.0 -3%0

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 I 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 compound 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 2.9

2. 560 500 10 10 2.7

3. 500 250 4 10 2.9

4. 500 250 5 10 2.9
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WSO D42468PCT/EP2006/067126 Example 1.' (base) 2.1' (eatigep2006/067126
BA-CI EDTA pH (mg) (mg) (mg) (mg) (HCI) 15.232310102.9 16. 23
231052.9 17.234511253.0 18.234510103.0 19.9231010 3d
20.112310253.1 21.9231052.8 22.52310103.1 23.5231050

3.1 24.5231052.7 25.5451253.0 26.1110735 27.111073.0
28.0.10.110153.5 29.0.10.110 15 3.0 F) The Table that follows is a
compilation of formulation examples according to the invention of the

R-edantopier of tHe dgenmpound.of Exateple 17 aw-(ie active BDiItance 5 pH
2.1 in the form of baﬂe]l '31nd cation., 100 ml of medicament formulatjon Hcl
contain the following(s,l purified wgf%g or water f P’i%ections: Xarmple 1 (HCY)

(base) 231" (cation) BACI EDTA pHimg) (mg) (m@) (mg) (HCI)11. 1000 29
1000 - 262'9 2. 500 398 10 10 2.75%0500 2504 ]1%2,9 4. 500 2950 510

2.9 31
7. 85 500 8 10 29
g, 200 45 5. 29
9 200 23 1 12 27
10, 200 23 10 10 27
1. 90 23 10 10 28
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 29
17, 23 45 1 25 3.0
18, 23 45 10 10 3.0
19, 9 23 10 10 31
20. i 23 10 25 3.1
21, 9 23 10 5 2.8
22, 5 23 10 10 3.1
23, 5 23 10 50 31
24, 5 23 10 5 27
25, 5 45 12 5 3.0
26. 1 g 10 7 35
27. 1 1 10 7 3.0
28, 0.1 0.1 10 15 35
29, 0.1 0.1 10 15 3.0
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-340OY0EN072882468 PCT/EP2006/067126 Example 1' (base) 2T TEREOVE/067126
BA-CI EDTA pH (mg) (mg) (mg) (mg) (HCI) 5.50085 10 11 2.9 6. 250
5001093.1 7.855008 102.9 8.2004515-2.9 9.2002311122.7
10.2002310102.7 11.902310102.8 12.90231053.1 13,4523

10102.9 14.45231053.0 15.232310102.9 16.23231052.9 17.
234511 253.0 18.234510103.0 19.92310103.1 20, 11231025

3.1 21.9231052.8 22.52310103.1 23.52310503.1 24.523 10

59) A Ipsl Bleghpd iglpys 262 camppl v o formelaton grenpdesracordingto the

Imvetion of the R-enantiomer of the compound of Example 1 and the active substance 2.1

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

2.7 EtOH/ o-toco-
Example P(i::e) (cation) water pherol ﬁ:; ii;f} EZS pH (HCY
(mg) (% VV)  (mg)
I 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 - - w10 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 70430 - 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 27
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 70730 - : i 2 5
19, 5 23 70/30 - - - 2 3
20 1.0 45 70/30 - - - 1 3
21, 500 500 80/20 - - 5 i 3.0
22. 500 250 80720 _ . 3 0.5 2.8
23, 85 500 80720 - 100 - . 3.2
24, 5 23 80/20 50 . - 0.5 3.5
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2N 020 H 42148 3.0 -35 W02007/042468 PCT/EP2006/067128CE)EPRE06/067126
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 in the form of base and cation. 100 ml of
medicament formulation contain: 2.1' EtOH / a-toeo P (base) BHT BA-CI
EDTA Example (mg) (cation) water pherol (mg) (mg) (mg) pH (HCI) (mg)
(% V(V)(mg)1.101020/80--10102.7 2.92320/80--10102.9 3.
90 2350/50--512.724’ 23 288850 - e-1@¢ 2.9 gﬁ 10 50/ 0 - Eﬁlg%i
2 9xhinfic23 5050 - - Bl 7490 1099.7/30 56~ - 3.8°

70/30 - - 5 0.9°80 9. 85 500 70/30;,100 - - 2.7 1080 23 7@%@ 10(}“4;1

pH (CY)

70/3025- - 1 2804, s W9G0/3098010- 2 3.1- 15. 23 45 70/30 - 106 - 3 3:3 5.0
16. 20Q, 23 7Q/30 - - 5 1ol 7. 9h23)70/305 - 24 18. 23 23 20/30 - - - 2 30
5

27. 500 250 90/10 - - . 0.5 3.0
28. 500 250 90710 ; - 5 0.5 3.0
29. 85 500 90/10 ; 100 5 ; 2.7
30. 90 23 90/10 50 - ; - 3.0
3. 45 23 90/10 - 100 . ; 3.0
2.2 45 90/10 ; ; 10 0.5 2.9
33, 23 23 90/10 . - 5 1 3.1
34, 9 23 90/10 50 ; ; ! 3.5
35, 5 23 90/10 ; 100 ; 1 3.5
36, 05 45 90/10 - . - 1 4.0
37. 1 1 95/5 50 ; - ; 3.0
38, 01 0.1 95/5 , 100 - 0.5 3.5
9. 23 23 95/5 50 . - 2.7
40, 45 45 95/ ; i 5 0.5 3.0
41, 85 500 95/5 ; . - 3
42. 25 1 95/5 ; . ; ; 4
4. 05 3 955 - - 5 ; 5
4. 10 10 1000 ; . - ; 3.0
45,10 10 100/0 . ; 5 - 4.0
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1 ROFTTI3P8- - 2 3 20.1.04570/30 - - -1 3 21. 500 500 8PLZDERBQL/067126
3.0 22.500 250 80/20 --30.52.8 23.8550080/20-100--3.2 24.5

23 80/20 50 - - 0.5 3.5 -36 W02007/042468 PCT/EP2006/067126 2.1'

EtOH / a-toco (base) BHT BA-ClI EDTA Example 1' (cation) water pherol

pH (HCI) (mg) (mg) (% V/V) (mg) (mg) (mg) (mg) 25. 1000 1000 90/10 - -

--5.0 26. 1000 1000 90/1050-5-3.0 27.500 250 90/10---0,53.0

28. 500 250 90/10 - - 5 0.5 3.0 29. 85500 90/10 - 1005 - 2.7 30. 90 23

o0) Bsd abic et Bilows p3gomwlation of fPnwation asmpjamaccor@igego the

2 3Brohd LN M antiduleS ok (3 %9@9@511‘15&1@%&15&@ 23990 Bstance 2.1
-100-13.5 36.0.54590/10---14.0 37.1195/550---3.0 38.0.1

o1 bs/fm gbhagesinds-agon o 3 Gindgyd wmedicanpent fgmakatengBysains 0.5
3,0

2.1° EtOH / a-Toco-

Example : (:la:e) (cation)  water  pherol ?:; li:g? Ei;? pH (HCY)
(mg)  (HVY)  (mg)
I, 10 10 2080 : i 10 10 27
9 23 2080 ; i 10 10 2.9
0. 90 23 5050 - : 5 1 27
3, 23 23 5050 - .10 y 2.9
4. 10 10 50/50 ] i 10 3 2.9
5. 5 23 50050 : i 5 4 3.1
6. 1000 1000 7030 50 ; i i 3.0
7. 500 250 70730 - i 5 0.5 3.0
3 85 500 70/30 i 100 i ; 27
9, 90 23 70130 ! 100 i i 3.1
10, 45 23 70680 50 i ; ; 33
1. 23 23 70130 i - 5 0.5 27
2.9 23 70030 - i - 2.9
3.5 23 7080 50 . : ) 31
4. 2 45 70030 : 100 i 3 33
15 200 23 70130 - : 5 ; 3
16. 90 23 70730 ; - 2 4
17. 23 23 70530 . . i 2 5
18, s 23 70130 ; i i 2 3
19. 1.0 45 7030 ; i i 1 3
20. SO0 500 80720 : ; 5 1 3.0
21, 500 250  80/20 i : 3 0.5 28
22, 85 500 8020 ; 100 : i 3.2
23. 5 23 8020 50 - i 0.5 35
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AYWGBISGHIGBASE - - -3 42.2.51 95/5 - - - - 4 43.0.5 3 95/5 - -RCTER2N06/067 126
10 10 100/0 - - - - 3.0 45.1010 100/0 - -5-4.0 -37 W02007/042468
PCT/EP2006/067126 H) 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: 2.1' EtOH /
a-Toco 1" (base).BHT BA-C| EDTA Example (cation) water pherol pH

(HCI) (Mg) {ryg {ng) @) (I IVIFREY 1. 1G,4Q 20/89,- 410 1G,2.7
9 E3a20M80 - - 10 10 2&tign)90 28:80/50 phlrdl 2.7 3. 23 23 50/50--102 pH (HCY
2.9 4.1010 BE750 - - 10:3 2. 951533 5q4§g,- -5 444 6. 166%3 1004™®

70136 0-7-500-250-76 3.0-8.85-500-70/30-100

2.7 9780 23 W18 - 1060- 3146045 23 70130 50 - - 3 3 112323

70/3025.5 0.5®F 12.19@8 70/80/16 - 1 2.90 . 5 - 3.0
26. 500 25  90/0 . - - - 0.5 3.0
27, 500 250 9010 - -5 0.5 3.0
28 85 500 90/10 - 100 5 . 2.7
29 90 23 90/10 50 - . i 3.0
30. 45 23 90/10 . 100 - . ' 3.0
31, 23 45 90/10 . . 10 05 2.9
32, 23 23 90/10 - i 5 { 3.1
3.9 23 9010 50 i : 1 35
34, 5 23 90/10 - 100 i 1 3.5
35, 0.5 45 9010 - - - 1 4.0
36. 1 1 95/5 50 i i i 3.0
37, 0.1 01 95/5 ; 100 i 0.5 3.5
38, 23 23 95/5 50 - : - 2.7
39. 45 45 95/5 - - 5 0.5 3.0
40. 85 500 95/5 - i - . 3
41, 25 1 95/5 ; ; i - 4
2. 05 3 95/5 ; i 5 . 5
43. 10 10 100/0 - . i - 3.0
44, 10 10 100/0 - i 5 . 4.0
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1VeZRTOIAED - - 2 3.1 14. 23 45 70/30 - 100 - 3 3.3 15. 20@E23/ELLED6/067126
--5-316.902370/30-24 17.232370/30---25 18.52370/30 - - -

23 19.1.04570/30---13 20.50050080/20--51 3.0 21.500 250

80/20 - - 30.52.8 22. 85500 80/20 - 100 - - 3.2 23.52380/2050 - - 0.5

3.5 -38 W02007/042468 PCT/EP2006/067126 2.1' EtOH / a-Toco 1'

(base) BHT BA-CI EDTA Example (cation) water pherol pH (HO) (mgQ)

(mg) (mg) (mg) (mg) (% WV) (mg) 24. 1000 1000 90/10 - - - - 5.0 25.
16pde0bdBolEY EdioBs-1g:0c@apioRass Gortolation0:Eample2 2cE00ia5 M0 the

T e XY e

o@.i0n thg o finise 2819010 .5000-m! 3Bmedicament formulation contain:

21 EOH/ a-Teco
. Example 1'((:1;&) {catien) water pherol 1(3:; B(:gfl E(:Z? (IZI;)
(mg) (% V) (mg)
1. 10 10 20/80 5 - 10 10 2.7
2. 9 23 20080 . - 10 10 2.9
3, 90 23 50/50 _ ; 5 1 2.7
. 23 23 50/50 - ; 10 2 2.9
5, 10 10 50/50 ; - 10 3 2.9
6. 5 23 5050 ; . 5 4 3.1
7. 1000 1000 7030 50 ; ; - 3.0
3 500 250 70/30 ; ; 5 0.5 3.0
9, 83 500 7030 - 100 - ; 2.7
10, 90 23 7030 ; 100 - - 3.1
11, 45 23 7030 50 - . 3.3
2. 23 23 70130 - - 5 0.5 2.7
13, 9 23 7030 - - - 1 2.9
14, 5 23 7030 50 5 - 2 3.1
1. 23 45 70530 . 100 ; 3 3.3
16, 200 23 70730 - . 5 - 3
17. 90 23 7030 - . ) 2 4
18. 23 23 70/30 - - - 2 5
19, 5 23 70/30 - ; - 2 3
20 1.0 45 7030 ; - . 1 3
21. 500 500 80/20 ) ; 5 1 3.0
22. 500 250 80/20 ; . 3 0.5 2.8
23. 85 500 80720 ; 100 ] . 3.2
24, 5 23 80220 50 ; - 0.5 3.5
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3WEO37gBVA458 100 - 1 3.5 35.0.54590/10---14.0 36. 1 1BGIEHRE06/067 126
-3.0 37.0.10.195/5-100-0.53.5 38.232395/550---2.7 39.4545
95/5--50.53.0 40.8550095/5----3 41.25195/5----4 42.053
95/5--5-5 43.1010100/0----3.0 44.1010100/0--5-4.0 -39
W02007/042468 PCT/EP2006/067126 1) The Table that follows is a

compllatlon of formulatlon examples accordlng to the mventlon of the

2. 1 |nthe qur(%of basezdnd caﬁéﬂﬂioo mT@fFQ‘nedl nt f @itlogm A

cantaiplelF E(OH | a-TegmExamderl’ (baseBHT S ED P
(cation) watéfBherol (fag) (Mg)(YoN/V) Q{E’Hg%(mg) i’i‘?‘?@) (mg¥Relcy) Cpghp  (HCY

1020/80--1010.2.7.2.92320/80--1 29 3 902350/580--51
2.7 £5932380050 - - 48 2.999/10 10 50/50 - - 103 2.9 6.52350/50 - 50
-54 361 7. 1069 1009630 56y 10- 3.0 50 . 5

i 3.0
27, 500 250 90/10 - : i 0.5 3.0
28, 500 250 90/10 - i 5 0.5 3.0
20, 85 500 90/10 ; 100 5 i 2.7
30, 90 23 9010 50 . i ! 3.0
3. 45 23 9010 - 100 . . 3.0
2. 23 45 90/10 ; . 10 0.5 2.9
33, 23 23 90/10 ; . 5 { 3.1
4.9 23 910 50 ! i 1 3.5
35. S 23 90/10 - 100 i 1 1.5
3. 0.5 45 90/10 ; - ; i 4.0
37, 1 1 95/5 50 i i : 3.0
38, 0.1 0.1 95/5 ; 100 ; 0.5 3.5
39. 23 23 95/5 50 - : i 2.7
40. 45 45 95/5 ; . 5 0.5 3.0
41, 85 500 95/5 ; ; : i 3

2. 25 1 95/5 ; : . - 4

43. 05 3 95/5 - - 5 i 5

4. 10 10 1000 - - i - 3.0
45,10 10 100/0 ; . 5 i 4.0

e



8VBDEURBOFDIGY - - 5 0.5 3.0 9. 85 500 70/30 - 100 - - 2.7 10.BOT2BP2006/067126
70/30-100--3.1 11.452370/3050 - --3.3 12.232370/30--50.5
2.7 13.92370/30---12.9 14.52370/3050 - -2 3.1 15. 23 45 70/30 -
100-33.3 16.2002370/30--5-3 17.902370/30---2 4 18.23 23
70/30---25 19.52370/30---23 20.1.04570/30---13 21.500
500 80/20 - - 51 10 22. 500 250 80/20 - - 3 0.5 2.8 23. 85 500 80/20 -
100 - - 3.2 24.52380/20 50 - - 0.5 3.5 -40 W02007/042468
PO Therbabbsibe fedevs v Eeorpilatitacs foxamisiéon ghaspletctordingtehe
pheralBH LBARL 5'2%18'& dmge é{ﬂgé&{ﬁey A \f)E,()EQQgp my SMQ‘Q&)\/@ substance
(HC1) 25.71000 1000 90/10 - - - - 1000 100090/10 50 - 5 -

2%: 15!@0%‘%9@@@0385—6—@@@3@1}281 BooLEoogivemeart @m.i@tuzrg.c@sasmo
90/10 - 100 5- 2.7 30. 90 23 90/1050 - - - 3.0

2.1 EtQH/ o-Toco-

Example 1' {(base) (cation) water oherol BHT BA-CI EDTA pH
(mg) @y V) (m) (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

A



3T 982458 100 - - 3.0 32.23 4590/10 - - 10 0.5 2.9 33. BXIZAEP2006/067126
90/10--513.1 34.92390/1050--13.5 35.52390/10-100-1 3.5
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--50.53.0 41. 85
50095/5----3 42.25195/5----4 43.05395/5--5-5 44,1010

100/0 - - - - 3.0 45.10 10 100/0 - - 5- 4.0 -41 W02007/042468
PCT/EP2006/067126_.) The Table that follows is a compilation of

pH

formulation les &ctording@Hhe imkaston of the R-enaptiomer
th&zomjpoun g?%xaﬁmi&m andtthe acﬁw&aubsta%%% 2.1n€1£]f e forBE‘rE]}f(r)
base and catiSt¥ 100 mgl,of megicament forppylation'&htain: 29 EtOHTe)  (HCD
a-TJeeo-1-{base)BHT-BA-C DTA PH vample_(cation). water.nhero

AP (te=e)'Mlg) (M9} tng) (HCI) 1. 10 10 20/80 -~ 101027 50
3.29923(20/801{)6(10 10128 3. 99(R3P0/5055 1 2.7 4. 23 23 50/50 - - 10 30

27. 500 250 90/10 . . : 05 3.0
28, 500 250 90/10 ; i 5 05 3.0
29 85 500 90/10 i 100 5 : 2.7
0. 90 23 9010 50 ; i i 3.0
3. 45 23 90/10 ; 100 : i 3.0
32. 23 45 9010 . . 10 05 29
33, 23 23 90/10 ; i 5 ! 3.1
¥, 9 23 90110 50 § i | 35
35,5 23 90/10 . 100 i I 35
36, 05 45 90/10 ; i . z 4.0
37 1 9555 50 ! . i 3.0
8. 01 01 95/ - 100 i 0.5 35
39, 23 23 955 50 i ; : 2.7
4. 45 a5 95/5 ; : 5 0.5 3.0
a1, 85 500 95/5 S . . 3

2. 25 1 95/5 } i i i 4

3. 05 3 95/5 i . 5 i 5

4. 10 10 1000 i i ; : 3.0
4. 10 10 1000 - . 5 - 4.0

43



10

15

5.101050/50--10329 6.52350/50--543.1 7.1000 1000 70/30
50 --3.0 8.500 250 70/30--50.53,0 9.85500 70/30 - 100 - - 2.7 10.
9023 70/30-100--3.1 11.452370/3050---3.3 12.232370/30--5
0.52.7 13.92370/30---129 14.52370/3050--23.1 15.2345
70/30-100-33.3 16.2002370/30--5-3 17.902370/30---24 18.
232370/30---25 19.52370/30---23 20.1.04570/30---13 21.
$90°'B0G 80/2045- 51 3.0 22. 500 250 80/20 - - 3 0.5 2.8 23. 85 500
80/20 - 100 - - 3.2 24.52380/2050 - - 0.5 3.5 -42 W02007/042468
PCT/EP2006/067126 2.1' EtOH / a-Toco 1' (base) BHT BA-CI EDTA PH

Ekampfe ettt e 1g) 66 MO QX1 (0GRt o cn o
%&T%&go éz:;)iqﬂaq(sz%g&é +-5.0 26.1000 1000 90/1050 - 5 - onatone

5 5
20 OH 4 M

A
HN o N

-
! T -
E Mg Me h\)\
= N owe
wherein
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, triflucroacetate, 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; 1 to 250 mg/100 m! solution of a further active substance 2 selected from among
the tiotropium salts, oxitropium salts, and ipratropium salts, optionally in the form of the tautomers,
enantiomers, mixtures of the enantiomers, racemates, solvates or hydrates thereof; pure water as
solvent, at least one pharmacologically acceptable acid, optionally other pharmacologically acceptable

excipients and/or complexing agents, wherein the medicament solution has a pH of 2.5 t0 3.5.
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10

27.500 250 90/10 - - - 0.5 3.0 28.500 25090/10--50.53.0 29. 85500
90/10-1005-2.7 30.902390/1050---3.0 31.452390/10-100 - -
3.0 32.234590/10--100.52.9 33.232390/10--513.1 34.923
90/1050--13.5 35.52390/10-100-13.5 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 44.10 10d100/0 tf - 3. C: :LSnlO 10

- - CLAIMS 1) Medicament formulatio
coriining A Sa0R STLRAEE S S50 FHEPLb0 misiofvol ormgtiSrentsoutonof

corfippoutisssobgerne tisfistpiar Sroisite, Bl H e il of\m}g%l?tomers enantiomers,
der}gg;rgs O%lon with a single negative charge, preferably an anion with’a

single 10 negative ChAlg B f?%‘r‘f?@ﬁféﬁ@‘kh‘l@frtﬂ@e@ffomlde iodide,
sulphate,

3) Medicament solution according to claim 1 or claim 2, wherein the

pharmacologically acceptable acid is selected from the inorganic acids hydrochloric acid,
hydrobromic acid, nitric acid, sulphuric acid and phosphoric acid or from the organic acids ascorbic
acid, citric acid, malic acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic

acid, propionic acid, sorbic acid, benzoic acid, methanesulphonic acid and benzenesulphonic acid.

4) Medicament solution according to one of claims 1 to 3, characterised in that it containg

benzalkonium chloride as excipient.

3) Medicament solution according to claim 4, characterised in that the content of

benzalkonium chloride is 1 to 50 mg per 100 ml of solution.
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phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate,
citrate, salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate,
benzoate and p- toluenesulphonate; optionally in the form of the
taut8iers, eatitionsersyimixturesrdinthie @RasTIQME S, acemMAles SalVAies
15 entydiakesstheseat; 00 ml solutign of a further active
substance 2 selectg%l tgﬁg%g%r%%%g{%ﬁ’eg%ﬁ%ﬁf trtﬁ%z%?txscf%%ﬁopium salts,
and ipratropium salts, optionally in the form of the tautomers,

enantiomey ,dmixtur_es of the enantiomers, racemates, solvates or
hydrates thereot Bure Witk peserdippienteatieaisnohte fhdvmatokogiaty i
acceptableaacichdapiiamalhathen hal Te¥: ceptable excipients

and/gr complexin age,r?ﬂs,_wherﬁ?h??nggﬁggqrﬁgﬁﬁﬁéﬁt%ﬁ E ggélgaﬁﬁj-f%}?md

2.5'160 35 A% S MUt Ahnnpdsiasn utdbrdingroictitvg Jwhersinltesc tert-
250mghi 00 misebutiandsb thaasiive substance 2 is tiotropium bromide,
optionally in the form of the tautomers, enantiomers, mixtures of the

enantiomers, racemates, solvates or hydrates thereof. 5 3) Medicament

solgfion ag&RReing: | &laj wherein t harmacologically )
accgptable acid is i%l%k?t!g(ﬁj ;fig{rh&%ﬁéeq%ng(?ﬁg(gg%lglgi g @&%&Eﬂ%ﬁ%‘ gdhat it contains a
hydFOBSh G agial HifreddiibreLiptredienacid and phosphoric acid or from

the organic acids ascorbic acid, citric acid, malic acid, tartaric acid,
malefic acid, succinic acid, fumaric acid, acetic acid, formic acid,
prdpionic M@iﬂ@@ﬁl&i@aﬁida hﬁﬂ&:@ﬂ@ mrlmgﬁﬁ%ga@ﬂ@&’ Hﬁh@ﬁﬁe%@%m t of complexing
begg&tggass&llppoq#l%amd,]%8 4¥]Med|cament solution according to one of
claims 1 to 3, characterised Th* i contains benzalkonium chloride as

excipient. 5) Medicament solution according to claim 4, characterised in

that the content of benzalkonium chloride is | to 50 mg per 100 ml of

solution. 45 6) Medicament solution according to one of claims | to 5,

chafactéeednientheltitocontainman antioxidantasamag g{.gﬂﬂgl;onte

pha ggﬁgqlg‘gi&all ac taﬁul‘e excipient. 5 7) Medicament solution
ac?:%rding to onga% %ﬁi?f@]gl {58 ¥haracterised in that it contains as an

additional pharmacologically acceptable excipient an antioxidant selected
from among ascorbic acid, propylgallate, butylhydroxyanisol,
hutylhydroxytoluene, tert-

I1) Medicament solution accordin g to claims 8 to 10, characterised in that the complexing agent is

it contains an

nt of complexing

editic acid (EDTA) or one of the kiiown sal

EDTA.

ts thereof, preferably sodium EDTA or disodium
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butylhydroxyquinone and tocopherols. 8) Medicament solution according
to one of claims 1 to 7, characterised in that it contains a 10 complexing
agent as an additional ingredient. 9) Medicament solution according to
claim 8, characterised in that the content of complexing agentis 0.1 to 50
mg per 100 ml solution. 10) Medicament solution according to claim 9,
char&oteri¥Ed iiisat wistcomtettichgemplsxing shbcagent i 1o 158 MAd&on of a fice
100 PRISHIERIBATA ) Medicament solution according to claims 8 to 10,
characterised in that the complexing agent is editic acid (EDTA) or one of
the known salts thereof, preferably sodium EDTA or disodium EDTA. 20
46 12) Medicament solution containing as active substance | to 250
mg/100 in] solution of a free base of formula 1'5 ON H HNh I,. Me Me f
J,. OMe ON optionally in the form of the tautomers, enantiomers,
mixtures of the enantiomers,yacemates, solvates or hydrates thereof, 1
to 250 mg/1 00 nil solution of a furt ivésubstance 2 selected from
among the tiotropium salts, oXit S §£, Otrgpitim salts, ipratropium
salts, glycopyrronium salts and 1 spimnmgaltse, * sy in the form of
the tautomers, enantiomers, mixtur@s of the enantiomers, racemates,
solvates or hydrates thereof,, pure water as solvent, at least one
pharmacologically acceptable acid, optionally other pharmacologically

acceiptebidy exdipientscind/ aneamp) exingoagentsixhere it'ﬂetgl‘?antiomers, racemates, solvates

medig olution h f 2.5 10 3.5. 13) Medicament solution
accor(ﬁr%ﬂgrg(g{%()E c gﬁ?ﬁ% S 5@‘5% élfst%hﬁ%’ﬁ G/ 001 29V s stbtiare o fistected from among

the tiotropium salts, oxitropium salts, flutropium salts, ipratropium salts, glycopyrronium salts and

trosprumn salts, optionally in the form of the tautomers, enantiomers, mixtures of the enantiomers
racemates, solvates or hydrates thercof; pure water as solvent, at least one pharmacologically

acceptable acid, optionally other pharmacologically acceptable excipients and/or complexing agents,

wherein the medicament solution has a pHof2.5t03.5.

13)  Medicament solution according to claim 12, wherein the 1 to 250 mg/100 ml solution of the
active substance 2 is selected from among tiotropium bromide, oxitropium bromide or ipratropium
bromide, optionalfy in the form of the tautomers, enantiomers, mixtures of the enantiomers

racemates, solvates or hydrates thereof,

14)  Use of a medicament solution according to one of claims 1 to 13 for preparing a

pharmaceutical composition for the treatment of respiratory complaints.
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15 active substance 2 is selected from among tiotropium bromide,

oxitropium bromide or ipratropium bromide, optionally in the form of the
tautomers, enantiomers, mixtures of the enantiomers, racemates,

solvates or hydrates thereof 14) Use of a medicament solution according

I_'ES ong of ﬁ{?g”}? tI(tg 13tfor eparing a 20 pharmaceutical composition for

the treatment of reSpiratsry/ BCIBRAMEE! siutisy feriTHtS H itcoimtbting tof1 3 and an
inhira dicabiefor sehulion gdtonditigatacane of claims | to 13 and an inhaler
suitable for nebulising this medicament, 48
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