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AERCSCLFORMULATI ON FOR | NHALATI ON The present
invention relates to a propellant-free aeroso

wo osomobabs on whi ch contai ns one or nore conmpouPCEERI006/068191

general formula 1. BACKGROUND TO THE | NVENTI ON

Bet am neti cs (b-adrenergi c substances) are known from

the prior art. For exanple reference may be nade in

this respect to the disclosure of WO 04/045618 or US

4,460, 581, which proposes betani netics for the

treat nent of AERGSGLIKORYMEEAIEION FOR INHALAEHQNent

of diseases it is often desirable to prepare

nmedi canents with a | onger duration of activity. As a

THE Bresdl ire@NSMF@fed fdal prop@lafOREEMbR iferiu®dtiohRehich contains one
active substance in the body needed to achi eve the
phapgrmiognes ¢fegenciakfogmgleaht eed for a | onger period

wi thout the need to re-administer the drug at frequent
intervals. Mreover, giving an active substance at

| onger tinme intervals contributes to the 'l -being of

the patient to g digh<degr It is particularly

desirabl e to preparle agphdﬁﬁaceut|cal GONposi tion

whi ch can be usedd Hhe thealNy N ni i

e pati ent —

accustoned rel atli vely guickly to reQul arly|taking the
drug at certain ltinmes of the day. The object of the
present invention is therefore to provide nedicanment
formul ations for inhalation which on the one hand
confer a therapeutic benefit for exanple in the
treatnment of respiratory conplaints and in addition

are characterise r LAt ivity and
can thus be used%&%ﬁéﬁgﬁl%ﬁ;’eﬁﬁgﬁ%Tﬁs&

phar maceuti cal conpositions. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON To sol ve the probl enms nentioned above

Bhﬁnﬁﬂheﬁ@r(ﬁ ddf’étﬁfglft QHbSQIhO@QJSQS{nb% fforh kiewrfeg art. For example
ament

canen
BT bo e hbdmTeeo IETRIGHET P PRHAR 5% US 4,460,581,
whdihqaomrsts baamunheaics torshe goritmeninefrgrange sfalisassst | ve
substance 9 1 to 500 ng per 100 ml solution of one or
nore conpounds of general fornmula 1 wherein
For drug treatment of diseases it is often desirable to prepare medicaments with a longer

s

duration of activity. As a rule, this ensures that the concentration of the active substance in
the body needed to achieve the therapeutic effect is guaranteed for a longer period without
the need to re-administer the drug at frequent intervals. Moreover, giving an active
substance at longer time intervals contributes to the well-being of the patient to a high
degree. It is particularly desirable to prepare a pharmaceutical composition which can be
used therapeutically by administration once a day (single dose). The use of a drug once a
day has the advantage that the patient can become accustomed relatively quickly to

regularly taking the drug at certain times of the day.

The object of the present invention is therefore to provide medicament formulations for
inhalation which on the one hand confer a therapeutic benefit for example in the treatment
of respiratory complaints and in addition are characterised by a longer duration of activity

and can thus be used to prepare longer-acting pharmaceutical compositions.

-
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R1 denotes hydrogen, C -C4-al kyl, G -C4-al koxy or
hal ogen; R2 denotes hydrogen, G -C4-alkyl,

w@EReoTHsabkoxy or hal ogen; R - denotes hydr ogenpCT/EP2006/068191

C -C4-al kyl, G -C4-al koxy, hal ogen, OH,
-0 G -C4-al kyl ene-COOH or -O G -C4-al kyl ene-COO-Gi -C
4-al kyl, optionally in the formof their tautoners,
enanti omers, mxtures of the enantioners, racemates or
sol vates thereof, at |east one pharmacol ogically
acceptabl e acid, optionally other pharmacol ogically
accept abl e exci pi ents and/ or conpl exi ng agents and
wat er as solvent. Preferred nmedi canment fornul ations
BET ABPEDBOCRIPTHON BFTHRENVERIPonds of gener al
formula 1, wherein Rl denotes hydrogen, nethyl, ethyl,
fluorine or chlorine; R2 denotes hydrogen, nethyl,
Fh St BB sREUCR e e BB R BRI RAE e fllowing
allieamoet, folnwatictd, ThOmCH c2mEdIbimul ddaid2ccqcdmgtihyHe iBvention are
B b e 20t O R PRI o1 1 500 me
B (802G GHRPORITEE ke Qmpcth 8r SR CHRGERRE Y1
ptionally 1n the form of thelr t aut oner s,
enanti onmers, mxtures of the enantionmers, racemates or
sol vates thereof. Preferred medicament formulations
are whose whi ch gontai n the conpounds of ggnera
formula 1, wher¢di denodies hydrogen or t hyl ,
pref erably hydr dgef dehot g8 hydr ggF& o met hyl ,
pref erably hydrdgen; enot és Cnethoxy,
fluorine, chlorijne, ne, -0- R CEQ
- O CH2- COCet hyl ;| optionally in the ﬁbrn15f thelr
t aut oners, enantlonerSOHn1xtures of the enantiomers,

1
wherein
R denotes hydrogen, C,-Cy-alkyl, C;-Cs-alkoxy or halogen;
R’ denotes hydrogen, C,-Cy-alkyl, C;-Cs-alkoxy or halogen;
R’ denotes hydrogen, C,-Cs-alkyl, C,;-Cs-alkoxy, halogen, OH,

-O-C,;-C;-alkylene-COOH or -O-C,;-Cy-alkylene-COO-C,;-Cy-alkyl,
optionally in the form of their tautomers, enantiomers, mixtures of the enantiomers,
racemates or solvates thereof, at least one pharmacologically acceptable acid, optionally
other pharmacologically acceptable excipients and/or complexing agents and water as

solvent.

Preferred medicament formulations are whose which contain the compounds of general

formula 1, wherein

R denotes hydrogen, methyl, ethyl, fluorine or chlorine;
R’ denotes hydrogen, methyl, ethyl, fluorine or chlorine;
R’ denotes hydrogen, methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine,

chlorine, bromine, -O-CH,-COOH, -O-CH,-COOmethyl or -O-CH,-COOethyl,

2.
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racemates or solvates thereof. Al so preferred are

nmedi canent fornul ati ons which contain the conpounds of
w@eoensd498 ornul a 1, wherein R3 denotes met hoxyPCEEPDNY068191

fluorine, chlorine, bromne, -0-CH 2-COOH,

- O CH2- COOret hyl or -O CH2- COCet hyl ; and RL and R2 nmay

have the above-nenti oned neani ngs, optionally in the

formof their tautoners, enantionmers, mxtures of the

enantioners, racemates or solvates thereof. Al so

pr ef er r ed-&ite-GEdi @QHe rd-Ghbr @GO Pomwshyhai cPr(@brEHrGOOethyl,

denot oo Ry ar Baer CERC R QL CH R a6 e
met hoxy, -@UMXYH;-OHGER M, preferably OH, fluorine,

chl orine, ethoxy or mnethoxy, optionally in the form of
ppiéanally Huthe deins OF hpis MutgRers scnantiomers ayixgfres plethe enantiomers,

%@@#ﬁﬁﬂe?ﬁ?é’oﬁvméﬂﬁg es or solvates thereof. Al so

preferred are nedi cament fornul ati ons which contain
t he compounds of general fornmula 1 as hydrochl ori des,
which are selected from anong: - 6-hydr

{’gp_fmlgg@gasznz _f((rgl_u‘l,?é{oﬁg ?V—Vﬁl?f@ﬁ Wh)lqh gonta?r)l( Yh_e%ompounds of general

rdiu i freiaydiz et hyl am no] -ethyl } -
4H benZo[ |, 4] oxazi n- 3-one; - 6-hydroxy- 8-

R1- hydr odgnofes[h@diogen hymethyp iperfoneblyanetees) -

1-di net hyl - et hyl am no] -
B iyt ) el T ioea BRaEL Srifiably. bargsar oxy- 8-
R1- hydr O&éh'o?e's[n:feﬂﬁﬁ; obe Hi%ﬁ%x??ﬁﬁdrﬁle,a&ﬂ@ir)iﬁe, bromine, -O-CH,-COOH or
1, 1-di net hyl - et hyl am no] -
et hyl } - #4@8&h26D0cthybxazi n- 3-one; - 8- {2-] _
%pt%o;;%irlggr; {Pl ltf%r)%lﬁ §)12 t’_hé'i_r ?e{utt(gﬁlgrg,t Jﬁ‘éht%‘n%@% ,l &fx?&rgél (l)fatﬂ]e re1r(i)£1n_‘[iomers,

hicemensy odddiagaz@bileoft] oxazi n- 3-one; - 6-hydroxy- 8-
{1- hydroxy-2-[ 2- (4- hydr oxy- phenyl ) -
1, 1- di met hyl - et hyl am no] -et hyl } -

ﬁ&ﬁ’o%&%ﬁ% ol X AENn? TR ations which contain the compounds of general

formula 1, wherein

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

and R' and R* may have the above-mentioned meanings, optionally in the form of their

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

Also preferred are medicament formulations which contain the compounds of general
formula 1, wherein

R' and R? denotes hydrogen;

R’ denotes OH, fluorine, chlorine, methoxy, ethoxy,-O-CH,-COOH, preferably

OH, fluorine, chlorine, ethoxy or methoxy,
optionally in the form of their tautomers, enantiomers, mixtures of the enantiomers,

racemates or solvates thereof,
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6- hydr oxy-8- {1-hydroxy-2-[2-(4-isopropyl-phenyl)-

1,1 -di met hyl -ethyl am no] -ethyl} -
wdbbooeraeg | , 4] oxazi n- 3-one; - 8- PCT/EP2006/068191
(2-[2-(4-ethyl-phenyl)- 1, 1-dinethyl-ethylam no] -
1- hydroxy-et hyl} -6-hydroxy-4Hoenzo[ |, 4] oxazi n-3-one;
- 8- (2-[2-(4-fluoro-3-nethyl -phenyl) -
1, 1-di et hyl - et hyl am no] - 1- hydroxy-ethyl} -6-

hydr oxy- 4H benzo[ | , 4] oxazi n- 3- one; - 8-
Abso[zelerred prgonesdiCanmmat kyrmupdtieny Which contain the compounds of general

R Rt AR g Rt st &

(2

1- hydr oxy- et hy

6-[h§’rd1(o&y-‘8'-gi-ﬁ%rc;i@{ijg?ﬂeg{?%{l%ﬂ}o@rﬁheﬂ&nﬂt hylm@kyytiamampbi-cthyl } -

AHBesRaill 4495 e%izd-AnS- one; - 8-

fl_zgl)}lgpﬁg)%y%é ﬁjf};%%@ﬂ?g%@ 3-phedo - TRERY 1 EUIME AP AR amino)-
4Hetheln z4H beddopk akixazid-3ene; - 8-

(2
1-

1,

-[2-(4-eth - ph [)- 1, 1-di nethyl -ethy].am - :

T AT e
el PapaBhYbrhenyl ) -

%?%$%g%%§?§igﬁ§1gﬁ%?%#fgl?ﬂzdaoxy-ethyl} - 6- hydr oxy-

4H8Her 2 dFdingihykaAR -G tronehylphenyl)-ethylamino]- 1 -hydroxy-ethyl } -6-

4-
en
et
8-
1,

4H,

(2
1,
hy
(2
1_

1-

QQ% %%%égg%gaﬁgﬁ§%%ﬁgjgxgroxy-3-oxo-3,4-dihydro-2H—b
b-%hg_a%?@% ¢ %?%??%g;[g{(gﬁggiﬁﬁ%ﬁmym - 108 Hy3-c B Ahaino ] -ethyl ! -
1Hdmn@ﬂﬁyﬂ0@mhw}anmno]- 1- hydr oxy-et hyl } -6-hydroxy-
§_?§-HIEZO%EAC & ﬁd% _rﬁ;i_qp-?ﬁ%-&g-_elép%é???)ﬂ-})penyl)- 1,1-dimethyl-ethylamino]-ethyl} -
AHdchrd[hyllo:@bihy3-aag;no] - 1- hydroxy-ethyl} -6-

dr ox nzo[ |, 4] oxazi n- 3- one;

S BB A PBOBE ) methy Loy il LBy dpRaaiBE6-hydroxy-4H-
BB 05 oheny1 - 1,1 o et iyl ot nyl ar ol
By(ar[@>(¢-fRiohy-B imetbyliphdn gyl ; Ydnertird{ctHylabhiax h 2 ihyd Rxgvediyl } -6-
hydroxy-4H-benzo[1,4]oxazin-3-one;

8-{2-[2-(4-fluoro-2-methyl-phenyl)-1, 1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
8-{2-[2-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-
4H-benzo|[1,4]Joxazin-3-one;
8-{2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-
4H-benzo|[1,4]Joxazin-3-one;
8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-4H-
benzo[ 1,4]Joxazin-3-one;
8-{2-[2-(3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-
4H-benzo|[1,4]Joxazin-3-one;
4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-ox0-3,4-dihydro-2H-benzo[ 1,4 ]oxazin-8-yl)-
ethylamino]-2-methyl-propyl } -phenoxy)-butyric acid;
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- 8- (2-[2-(4-fluoro-phenyl)-
1, 1-di net hyl - et hyl am no] - 1- hydroxy-ethyl}

wo Beoipsrexy- 4Hbenzo[ |, 4] oxazi n- 3-one; - 8- PCT/EP2006/068191

(2-[2-(4-fluoro-3-net hoxy-phenyl) -

1, 1-di et hyl - et hyl am no] - 1-hydroxy-ethyl} -6-

hydr oxy- 4H benzo[ | , 4] oxazi n- 3-one; - 8-
(2-[2-(4-fluoro-2.6-di net hyl -phenyl) -

1, 1-di et hyl - et hyl am no] - 1-hydroxy-ethyl} -6-

hy&ﬁ@)@ <(44-d8norofnhenylod azdimegydigdylamigo |- 1-hydroxy-ethyl} -6-hydroxy-

ihgﬁ &Q[ﬁg‘hor oﬁ\% gﬁﬁt Egi p?eﬂzldz oxy-et hyl} -6-

hy@f{m{y =(4kdhheeaoflordlphxda)- N1 3i@Biyl-cthSramino]-1-hydroxy-ethyl } -6-
(2-[2-(4-chl oro-3-fl uoro-phenyl) -
1, hydipretHyhengeHy @szWoi}-onq,- hydr oxy- et hyl } - 6-

?gg'{{g’i% L{ﬂ’éﬁfb éﬁérly’rlf | 9487 %ﬁxe/?’e ?ﬁm1no]8l' _hydroxy-ethyl}-6-hydroxy-4H-
1, Eerdb[ﬂeﬂbxziznet%mnleam no] - 1- hydr oxy-et hyl} -6-
? )Z/d{{g é:ﬁ%&ggz gfnyfl] L,g 2 ‘E]é(ﬁgq%ylammo] I-hydroxy-ethyl } -6-hydroxy-4H-

Be&b L]]B)(émf??ﬁaﬁ'eam no] - 1-hydroxy-ethyl} -6-

dr oxy- 4H benzo 4] oxazi n- 3-one; - 8-
( 28-[{2 [@Z4ﬁlud>rd phmvfyb Hl{ﬁlﬁnbthxlyetbﬂemmio)]—l -hydroxy-ethyl}-6-hydroxy-4H-

iR RIS, | 4] buazi ne 3 ones - B

(28I{a Q%ﬁwké Bu@étﬁo;éy 15[%9?2<1yr BNy Dethylamino]-1-hydroxy-ethyl} -6-
-di met hyl - et hyl am™no hydr oxy-et hyl } -

6 M@WﬁHﬂh%béﬁz"d‘[)vam]- R8Zi n- 3-one; - 8-

-[{é.-[ niAa(t 1 oro ?hy(ihmr%ﬂl fleh%r )hPE i )e/t)ng %ti}yl}anyrg)_]- I-hydroxy-ethyl}-6-

hy cmsyy 4&&@5@10[4]@&@%%@ 3-one; - 8-
- di or o- phenyl ) - 1, 1-di net hyl - et hyl am no] -
1 B,y{ar[ 7@ -cBiasgZymethy hghepphiyl. 1- dimethyl-ethylamino]-1=hydroxy-éthyl}-6-

|2_l[‘l %’cﬁ@%ﬁ hlfde]([)l?g% ]&a§wg$_%p?fenyl)

1 8- {di[agt iploreBhYacriphalyl)- 11 hjiieyietby hiydijo]- Bhydroxy-cthyl} -6-
hyﬁl ngy 4H benzq[ |., 4] oxazi n- 3-one; - 8-
o347 bengolil (Al e ‘Hé?ryl)

ﬁy & r{g'x V- % r}_l‘&ﬂ%)ogﬁ tz2o L}(ﬁ‘@}p % :1 I'Hfﬁgl%fg&)ﬁetﬁgiﬁiﬁn}io] ) hydroxy-ethyl }-6-
hydroxy-4H-benzo[1 4]0xaz1n—3 -one;

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

- 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;

- 8-{2-[2-(2.5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -
6-hydroxy-4H-benzo[1,4]oxazin-3-one;

- 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;

- 8-{2-[2-(3,5-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-hydroxy-

4H-benzo|[1,4]Joxazin-3-one;
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- 8- (2-[2-(3-nethyl-phenyl) -
1, 1-di net hyl - et hyl am no] - 1- hydroxy-ethyl}

WO Beoipsexy- 4Hbenzo[ |, 4] oxazi n-3-one and - 8-PCT/EP2006/068191

(2-[2-(3, 4-dichl oro-phenyl)- 1,1-dinethyl-ethylamno]-
1- hydroxy-ethyl} -6-hydroxy-

4H benzo[ | , 4] oxazi n- 3-one, in each case in the form of
an acid addition salt with an acid HJ, as well as
optionally in the formof their tautoners,

endnii[grdroblorei3xmethplsphshy b Hel -divagihylmtsrlaminodd dvdrey-ashyl} -6-
so| vat es ereaf. ..The. c ounds according to the
inb@ﬁ?f%ﬁh§§§2@%f%?%%ﬁ?%gggnalogously t o met hods

al SQQ@-(Bﬂgﬂﬂiﬂd@rd-bﬁer@[ﬁl,1-aﬂh&tﬂ%i‘ll-ﬁhj?{@ﬁlhﬂqsl-I(Pfdroxy-ethyl}-6-
preparation are known_for exanple from W 04/045618 or
Ushureasal; bongel | ddonagiir 08¢ whi ch are her eby

1 NgC &l Yonefd1§1 SNG;i L 161S L B _4H-
g e ey BT e R FRRAUG Sy B S8 ydrony-at
f obenizbflt 4 jox&imBamedhttg to the invention in the form of

their tautoners. By tautonmerismis neant the

oceurrléré &-gehlpophsny -%b%&%@@%ww% dydgxyesihgy-6-hydroxy-
t hgpdicaR[3egs@i-Rbns Or p bonds and may be present in
equi I 1 brium Exanples of possible tautoneric forns of

irheaclk omgeoni tiasfoot of em acil additian ealpwith anpatlHEC], aspelt bs optenally in

r%sent 'nv%ntion rel at.es to di capent f?rnulations
&m epn BEﬁFEi Hitemgrs; FABPOMF: PEIUEDB! 1 CBITOFIHY FYTMags o
theatab@¥Ronent i oned conpounds of formula 1 in the form

of the individual optical isoners, mxtures of the

i ndi vi dual enantioners or racemates. Particularly
eferred .are di nt formulations ich contajn 9

Tﬁ% 80Wn% a%cgﬁﬁ% %ﬁﬁ? 1%Voeflﬁ?ril By LDS prqpﬁ}lega analogoustly ld m&thods

albQN$ KABWH DR Gr(C STRMINAISthotls boprapdratich 4rd khéwen fardxa@ble from
t he enantionEricaﬂgy pure conpounds, while the

[
QAP oIedr 0% 446138 othp somERts of Whishgs ergby Hicgporated by
%ﬁ&%ﬁ&Jonal i nportance according to the invention.
ese R-enantioners can be represented by genera
formula RI R-1,

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

compounds of formula 1 are

0
§T/\o OH 1
R R

HN N
H, cl
R3

OH

or
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wherein the groups Rl, R2 and R3 may have the
above-nenti oned neani ngs. |In another aspect the

w@r@sem49s nvention relates to the use of the nedi/EPI0B61068191

fornmul ati ons according to the invention for preparing

a pharmaceutical conposition for the treatnent of
respiratory conplaints selected fromthe group

conpri sing obstructive pul nonary di seases of various
origins, pulnmonary enphysema of various origins,

restrictive pul ary di seases, interstitigl pul nonary

di seases, cystic| %4 %) S, oQronchitis of various

ori gins, bronchilectasi Al Dspgadult regspifatory

di stress syndro %Za 0 nary- oedena. -
Preferably the dic formul ati ccording to

the invention arfe usedyas specified oveRflor

preparing a pharjmceutiotal conposition for |the

treatment of obstructive pul nonary di seas sel ect ed

from anong bronchial asthma, paediatric asthm, severe
asthma, acute asthma attacks, chronic bronchitis and

chroni c obstructive pul nonary di sease (COPD), while it :
frsanpiter ARRACHINE ProseifiyeayPe r%l%tewdiﬂﬁfg}%eqt hermmulaiions whieh contain
HPtHS® ﬁl? ?B@ {60 mP&ERA[tH0AT0 AP BBEVIRGEH tdnER ko&%&ﬁﬁ@ ¥ fffhula 1 in
for the eat nent of bronchial asthma or COPD. - It is
tledormpéfheriadbvidutloptisd isdnecrsmedixoseerttthé ordmidet egargiomers or

accor di to the ipvention f.or prepari a .. .

i i< Dk HEN eieced i i SHulfbnd riceontain 01 o 500 me

?&1 IONAI Y hRTRNYSBEBL MLt RS bdsip&indS o forid1aGARRhe form of the
chroni c obstructive pul nonary disease) or al

epnbowicriedly nuihponpamdsierhilsi the Byenantiomer of th egnpounds of formula 1

R SR Ty e Bl T DR bl HE LR hantiomers can be

ripedsemee by kedraldopasirtion for the treatment of

restrictive pul nonary di seases sel ected from anong

allergic alveolitis, restrictive pul nobnary di seases

triggered by work-rel ated noxi ous substances, such as
asbestosis or gidicasis, and restriction caused by

| ung tunours, sucH asQf orQ'txanpl e | ynphangi osis

car ci nomat osa, |brHong 20l 2 Cci and

| ynmphomas. - [It] i use| tthe

medi cament fornul at i sinvention

=

R-1,

wherein the groups R', R* and R’ may have the above-mentioned meanings.

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

oedema.
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for preparing a pharmaceutical conposition for the
treatnment of interstitial pul nonary di seases sel ected

wo canmiosgIg pneunoni a caused by infections, suedT/aB200€068191

exanpl e infection by viruses, bacteria, fungi,

protozoa, helmnths or other pathogens, pneunonitis

caused by various factors, such as for exanple

aspiration and left heart insufficiency,

radi ati on-i nduced pneunonitis or fibrosis,

col | agBrederelly thaumpdigaméng rfomf#pm@ apanpdisg & slmh@rmtlom exs used as

Jeroderma or sarcoi dosis
SRR a8 Bt il  Bhap RS B0 o g gt AT R AR R or
btRESTd ﬁdlﬁbnﬁ@&!ﬂdé@éﬁs deletted HoaPahdiLCorbhd i@ sihyha, Eaedla‘mc asthma,
fibrosis (IPF). - It is also preferable to use t

pRYETCC M aewe Asihme jaleks a@é@fﬂ@l Pregchib's @pe chigpismbsigwetivg pulmonary
?{S&B?Keﬁ?[)z f\Qllﬁ?erl %?Lfléb fgpa%?é gtdcgfhl C%O%) otfl@ ﬁlventhnt to use them

rea cysti Oor Mucovi s
fos padpading a@hamahtnmdabcmﬁ@stthm foethccammint bObroutlEal 3thena or
according to the invention for preparing a
ceutical conmposition for the treatnent of

br onchif; f &lso ﬁfé@é} lﬁé t(g ? eecttﬁ;&(g{r;gﬂ c§mef?tr @Hﬁﬁhﬁéﬁs a%@tﬂﬁﬁl% tQYhe invention

bacterial or vira ergic bronchitis and
farprepabing a phatniaseutical tomlsosalosldopﬁlefteammm of pulmeeatyteenphysema

di cament .formu ac ing to the invent or
gf‘f‘@h}j}ﬁﬁ HE OH8 R &t ﬁé&’a@ﬁ@g %tgvetgugﬂoqagy ﬂtsp@eﬂ or Oc{ -proteinase
h{hﬁg{(ﬁrﬁg‘?{n&{%br onchiectasis. - It is also preferable

to use t di cament fornul ati ons according to the
i nvent Itonalkopreferetpato ng the piedicamemu’ohnuihtimmpwﬂhﬂgon the invention
or the treatnent of ARDS tl respira §tresl
lpaquﬁgg a pl arin:tacplétlcg g(Bnlms gmhg 1S t étnc Ive pulmonary

AREH s edl @6 TdhRh L ANSreRCA RSB Q&e&tﬁcﬁ%dlﬁ&ﬁﬁ&'d@é&aﬁ‘e@ friggered
gr epari ng a pharnaceuti cal conposition for the

mkfeaiatedaﬁmpgﬂlwhsmce@e&ﬂlehas agbestosx alntpheos;s prokiestriction caused
oede r i on or inhal ati hoalveol
P hTe Etupaiehds B haPE Pt gl Bratdrn e prtthoueota
pztreﬁlsﬁlakahmylﬁmnﬁysesent invention relates to the use
of the pharmaceuti cal

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

- It is also preferable to use the medicament formulations according to the invention
for preparing a pharmaceutical composition for the treatment of cystic fibrosis or
mucoviscidosis.

- It is also preferable to use the medicament formulations according to the invention

for preparing a pharmaceutical composition for the treatment of bronchitis, such as for

example
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formul ati ons according to the invention for preparing
a pharmaceutical conposition for the treatnent of

w@sdoiose4e8 COPD. Al so of particul ar inportanceP¢HEPID66/068191

above-nentioned use for preparing a pharnaceutica

conposition for once-a-day treatnent of inflammtory

and obstructive respiratory conplaints, particularly

for the once-a-day treatnent of asthma or COPD

Moreover the present invention relates to a process

for thbronelatis pansed by badieriad bovisrenicriorms dlldigirebigrahitis and toxic
gharagterised in that one or nore of the

%@9@>ﬁentioned medi cament fornul ati ons according to

the i nuenkls® preidrebladdriidd thé fic@Rambn(t BAHARESHSI acedrlidhg to the invention
effective anmobunts. The present invention relates to.

far gierariag fiphamigpeicaheanpasition fat thehawpent pelrenchiectasis.

co rrpoyﬂgg, al\é\@ P&?er&l‘?l@ t@&squgh{éhﬁ%&'é@gfoﬁ}{ulhﬁ] la%&rﬁﬂl\g tb Iﬁ?e invention
liquid fornmufations according to e Invention have to
fe@ireparig$ a piandeyutsdabodapaiionTibeth arcamuhent bOARDS (adult respiratory
according to the invention may be inhaled by oral or

Algeess SYBIe®e)-To achi eve an optinmum di stribution of the

a_Ct I Vergy 5’@5 ?ﬂt@&%lk o L e[hé Hf%gichﬁleﬁ%ﬁﬁuﬁﬁ&ﬁ%&&dfﬁ%QO #he invention
liquid fornmulation w thout propellant gases

fdiprepiasing p pamusicag icelicamise 1dnnhathe tisatnnt of pulhanigroedéma, for
thislkind may be inhaled both by oral route and by

FESHC rout e. Those inhal ers which are capabl e of

nebul i gjxRGmAmS AR locaeRM B¥er b pifat loh @ itHaR#idH o tdx@subBtances and
the dosage needed for therapeutic purposes wthin a

fosqugs eeltrdises. nt o an aerosol suitable for therapeutic

i nhal atjon_are.particularly suitable. Wthin.the ,scope ..

of theMRbRRLT o tfber BT SRy %Pa%%srtg\{%er ‘éset"ﬁ%%eepl}aﬁmgceu“"al
whth@hitidns aitottite @f the @88ntidiafor ?;%amlgiﬁ pharta&utical composition for the
Ereferably | ess than 50 mcrolitres, nost preferably

eyepiRiisPmaRr QPP Alsg obpariierlay inpaitgecis dee hvertmigHoned use
tﬁ)g %{%?t%ﬂgglﬁhhr%@a@eﬁﬁ%fagc?ﬁgds}ﬁdnqop Qr?cepalf-'zl%r t?%at i J li'ﬁﬁa?%nrlatory and

n-aer 0so an average particle size
pltituctiveredpien®tyenmptdinth qmstidultaty 30 thel amceoasiay preefnenabt asthma or
Igfs than 10 microns, so that the inhal able part of
tREDyer osol al ready corresponds to the therapeutically
effective quantity. An apparatus of this kind for the
propel l ant-free admi nistration of a netered anount of
Mdreayei thephescntaioeentioo atlace popiocessrorf the ticatnainaof thn abeve-

%lgﬁtgéﬁe%%s&:a?eégci ta%:gl[e‘&%)cgif/etﬁ%gg\'nlg%r Imnoré Q% t rerall (t)xlfegrggrlltioned medicament
formulations according to the invention are administered in therapeutically effective

amounts.

The present invention relates to liquid active substance formulations of these compounds
which can be administered by inhalation; the liquid formulations according to the invention
have to meet high quality standards. The formulations according to the invention may be
inhaled by 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

-9-
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"Atom zi ng Device and Methods" and also in WD
97/ 12687, cf. Figures 6a and 6b and the acconpanyi ng

waleaansqabs on. In a nebuliser of this kind a  PCT/EP2006/068191

phar maceuti cal solution is converted by nmeans of a

hi gh pressure of up to 500 bar into an aeroso

destined for the lungs, which is sprayed. Wthin the

scope of the present specification reference is

expressly nmade to the entire contents of the

fqrn@taalpu netheetesdgsmeadaldiov therapautinpiabescs wothirt hfesv kdcaekls into an

sal uti.ons are.st

b6 ST ot PRGarLS ) O sty b TPl Ny piaing scope of the

freemida bicdfifedus®dli@iears Widst ¢ ®Aich¥nshahheoMbgnhat toeslicrolitres,

and at the sane tine are such that they can be

BEFarahly desp &wneﬁor@@fqlgvresﬂ mog pEEBbly IoistthandS mirjoltistoh aptive

%gdé&h!:é‘&ﬂut caaﬁGo% gﬁ‘l?s@d %}aﬁl qﬁ ﬁlflf G JV(P#E t%%om% an aerosol
reover ey not n re

havghg an m\t&z[@qiartw'lé kiz¢ (e plaﬂi&&] (ﬁambﬁar)aifdchss ahaned0 @Rrdm, preferably

amage the inhaler or the pharna eutical quality of

fl %théléllgﬂl?l%n%rsoél?atttli‘f‘elng@?@é @F‘ftﬁ Hspeesol aﬂ@aﬂé GRfrgsgands to the

U Sl 0 S Sl R Rl

ed«pm&@shgm nbamchverdanourivot h litjhid pdapudskutoat canpositidrefor inhalation

RaaTost T AeN T xoiiplednaftepehT PobnRPEERls o ogfiacs
“R@)nﬁﬁ?’g D tkeahd MtHaHs@ add 186 ﬁh\’\/‘@ﬁ/&ég’ye cNiEghires 6a and 6b and the

standards required to ensure oEtlnun1nebuI|sat|on of a
gesionROYINg dmgptlma In amaberssr ol ﬁul@m@@p@@weeutwaﬂesoluﬂon is
?(?]nf/ Igl\‘é[fe)d l'lrkgls’etar‘rfl §1S, hlg]% pres?qt;rtlz P @nf Cy rhbgléﬂ 0 ﬁ aer &Fst1neﬁ for the

fgd, iviBich is. spraytadn ayithinQbd stope opharpiae b@lﬁbdt‘[}bn&%ﬂ’lﬂé@e is
over a storage time of some years, pre erabl at | east

eHucspbanadatgrilec gie spnipnty of m@ ljeratuge mypioged above.

propel l ant-freefornul ati ons of solutions nust also be
capabl e of being nebulised by neans of an inhaler
Imakaleprodsisiskind thdidrewutaniencoingodsions are stetd ies edervoirt lnés essential

rosol . produc thin a specified ra
that Be 2 \éﬁ‘ss‘\%éta{l??etlo% demicrsed aeomFnicptly b?%‘yger} Heyed gad at the
Mntlehﬂuﬂe tal%esuéﬁ Qe tlﬂ:gl c‘éuli] Be Qﬁrﬁﬁ@ﬁ%redi HM@J‘E%’ %0@41!)16 t\xnﬁlo t any further
possi bl e anor phous™and crystalline nodifications o?
htndélng,anpoazmdlancﬁz@:flélrthm esdical plrposcoMyoemvdr, (blﬁeyfmus’mbacolltam any

al so.incl w thin the f the present vention.

Fher Rl GG e bl G RyriaveR = Wi o Al B inhaler or
frRrpmBEmdcedal BiaditF 8MBeWBRktion or of the acrosol 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.

The aim of the invention is to provide an aqueous formulation of 91 to 500 mg per 100 ml
solution, of the compound of formula 1 which meets the high standards required to ensure
optimum nebulisation of a solution using the inhalers mentioned above. The active
substance formulations according to the invention must be of sufficiently high
pharmaceutical quality, i.e. they should be pharmaceutically stable over a storage time of

some years, preferably at least one year, more preferably two years. These propellant-free

-10-
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According to the invention the fornul ati on preferably
contains only one conpound of formula 1. The

w@ooces4p@at i on of the conpound of forrmula 1 i nPCTEP2006/068191

medi canment fornul ati on according to the invention is
according to the invention around 9 1 to 500 ng per

100 mM, preferably around 9 1 to 400 ng per 100 m,

nost preferably 9 1 to 300 ng per 100 mi. Particularly
preferably 100 m of the fornulations according to the
fmmellrmtlpnﬁo Ceoitming natsbalso be apebleatt being 20bulingd 8Y imeahef an inhaler

ation acc to t he i nventio

Bide? et PSR S Bo PTG B 4P ecrgs PLERRGR Fithin o
betR@Ranke?2 and 5.0, particularly preferably between
about 3.0 and 4.5. The pH is adjusted by the addition
of pharmacol ogi cal |y acceptable acids.
ROREAREPLARL EIRTIRLER £ ah RS SR BRTons ofthe presen
ﬁfvelﬁ!ﬁ(ﬁf Ar the qbo$s|ﬂﬂe gaiptoac hrctscrgxstelhae hexifedtibnod thileompound.

roup consjsting of dro hl o d,. hydrobrom
gefeaen%ﬁ forthe copapeynd gla e |11%f ‘éFi?d‘”ﬁS‘HBéft?rﬁ?PP?:Ofg@P gresent
Reemmles| @F pBasdik §6’1'v§t5§ chfsl’rtydtreﬁpé \@hi@fl‘iﬁ‘dg e f@ﬁh&ﬁfr@r’hqms compound.
sel ect ed fr8n1t he group corisisting of ascorbic acid
citric acid, nallc aC|d tartarlc acid, maleic aC|d

ucci,ni ¢ Ld, aC|d m c acid
RhePHie e S 6vertion tepDenabhbn b Gunneiin ogl S sSHpound of
waechl oric acid and sulphurlc acid, of which

hydrochloric acid is particularly preferred accordi ng
to the invention O the organic aci ds, ascorbic acid,
fl"Hef‘ (r:oncentraﬁlé)n 0% C golntlfg:olucg lQ?y A Lel B tﬁ% %{Cglca gnt fon{l%la{‘ lon, according

I'S "parti erre cor

tome idvieAtion Isfaceteink @6l thelTh¥dntiog arddintl 198 t& 5oy aiFEsRt i oM ﬁﬂ preferably
acids may al so be used, particularly in the case of

aronad Ohkd 400 maver Hhak mshpreferpily Ol r‘iO AeMeinsh 19@mi. Reyrticularly
?ll%ﬂgihl;lg Ilﬁ@ nfi’o? Hf‘erftohﬁ&lﬁg&s%cc&]a gﬁo \gﬁsy ﬁbetﬁfc\)tn c%ﬁ am about 91 to about

avourings or antioxidants or exa
20a mgofdci d or ascorbic acid. If desired,
phar macol ogi cal | y accept abl e bases may also be used to
titrate the pH precisely. Suitable bases include for

?ﬁ@gﬁlo? 1 foth hlaﬂ@ﬁ AcolAY Rxhd ?rﬁfeﬁp&h f"s‘lplf@eﬂab halrange from 2.0 to

car bonat es. e preferred alkali netal 1on |s sodium

65, pasesblpbetvweies 2Ri and 20, pausetylyqaeierablishetecnt aloen3 . and 4.5.
ensure that the resulting salts, which are then

contained in the finished pharmaceutica

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 and propionic acid. Preferred inorganic acids are hydrochloric acid
and sulphuric acid, of which hydrochloric acid is particularly preferred according to the
invention. Of the organic acids, ascorbic acid, fumaric acid and citric acid are preferred, of

which citric acid is particularly preferred according to the invention. If desired, mixtures of

-11-
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formul ati on, are pharmacol ogically conpatible with the
abovenenti oned acid. The fornul ati ons according to the

WO pooens44e81 may contai n conpl exi ng agents as adedT/EP1vaé/068191

i ngredients. By conpl exing agents are nmeant within the
scope of the present invention nolecules which are

capabl e of entering into conplex bonds. Preferably,

t hese conpounds shoul d have the effect of conplexing
cations, nost preferably metal cations. The
fl@rahgmmr@ngeca@cn@rmm glse be vénd, pm@d@nlybm tybﬁ efserad lapyls which have

nt ai n.e nown
PR oPrtEt 'SR inn emrieles i BSaRiin- Ear AR A as
CovaRIr@xsé Blgarﬂﬂﬁi’dfants Rieh @k altlexampleadic usrdaesiat@lBic iasid.
used, optionally in the formof its hydrates, nore
preferably inthe formof its dihydrate. If conplexing

ff%% | nvgfl%%%glggh eﬁfﬁ%gﬁ?@lﬁ{b%%@; zper b 1]?8%8% qt Etg iy pH precisely.

Baitgpde basedrindlude fdrexampredikdOfietal hydﬁamtiescaﬂd&ﬂltegh metal carbonates.

EheprBn TR b rRCEB AT O PSS PG ATE used.care fus b taken

[y &fs6fcaRd e %@ﬁuﬁgﬁdﬂél @hicﬁ NP ek 951%&19% N tPi‘1:311shed pharmaceutical

I nvention contain a conplexing agent I n an anount  of

foivowtati®nt aye pRamycplegicali0carhpatibér Witk theaabloyerpergfoardbdiy.

about 10 ng per 100 m of the formulation according to

the invention. The remarks made concerni ng di sodi um

RS TRRIRbLACaRBRIIYg RNAL RELHIdYmhP cOHRcoRPEIHY Lents as additional

addi tives which are conparable to EDTA or the salts

tﬂgeede@ﬁs Bmomlma@mmr@mem@ vziﬂnlpéhetsicese elritic prenertygnvention
fecu‘ n%vthlcefld oc%pagﬁe cf egﬁe fing 1r‘f‘[0 cQ %x?ﬁﬁg Fefer&)wethese compounds

Ot acet | Ci he©$8

mlldrmelt@egwf@lt by cafsiefhabhione x@bfipedTt@biyactal &ioRe The
added to the fornul ation according to the invention.

Bymahitiopartcsrdapgitodhel invieyisan Hﬁ@era:béﬁﬁ@ntam ditiei asideiR A or one of
|
usg@%ﬁzﬁ %soéh&%ﬁ% ¥o<ﬂﬁ&%ﬁ§ of d%%uhhﬁbi*gbg{ g@%%g%tagent.

st anceé IS not an active s
Eﬁ:lﬁerh)lﬂyf diredilratedetatedg esddeoptintlly frhihe darin vRitshieisites) teore preferably

ln t 0 oglcally suitable solvent, .in arder to
hF val ?ﬁ@'@ﬁ&l@tﬁ gopplexpig agents g ua ettt formulations
&%‘bfﬂihﬁd iy mvp ﬁ@éne e dbontdn ?sgﬁg%t)ﬁ? Anh ﬁmg@‘ﬁ%nm)to 15 mg per 100

armacol ogi cal effects or ci ab r at | east
mmrwndwkwbahbénmhamnhcamggﬁwai4@ff@n@swrmoﬁhéoﬁdnﬁémmﬂme

dth ..Ih t d.ad
Pirolditie o b i aalits P aplp etk AR P i Bt Medffngion contain

a complexing agent in an amount of about 8 to 12 mg per 100 ml, particularly preferably

about 10 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

-12-
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preservatives which prolong the shelf life of the
fini shed pharmaceutical fornulation, as well as

wo b@vosspsgs, vitam ns and/ or ot her additives RCDBP20061068191

the art. The additives al so include pharmacol ogi cal ly
acceptabl e salts such as sodiumchloride, for exanple.

The preferred excipients include antioxidants such as
ascorbic acid, for exanple, provided that it has not

al ready been used to adjust the pH, vitamn A vitamn
Bharmeedphierltl ascepiablsiand erapehticatly niselot sybsonea whichgs not an active

SERHEE B o b BT AR skt RS PR s

Phirmapslb SieglBNdGtabiRGbRch@in &dbit @mPrdve Qﬁ@cﬁdh&hby@ﬁthél ﬁ@twe
t hose known fromthe ?rlor art, particularly

HisRark Rmyliien yefcabln thase sehsianceschaye e Phamypsatogical effects or no
?1?1’8%{@% sodium he p&&gr g?lé pg{)@%&@@ﬁﬁl % 1008 %‘SYP of the desired

prior ar nzal KONl um C
iterapgd€lk ztd}u\talﬁes dndraduditiats moludeclor eliemxg)lé atdbligers, ant10x1dants and/or

i nventi on apount enz Iko loride is

B@@%@hvee wbgcmamafg%s ﬂ%ﬁg&ﬁgﬁlfqe e@ Hgarfn&P‘ﬁﬁ}Célt fogpulation, as
G LMI gp Qlfanfnd 291dz]04‘ ofRer Q@&ltl%&%ﬂglwn 1H "{‘ﬁé ér@ Whlb¥itives also

pre era ut 8 to 12 ng per

frohuda Ipaanmmo mgeollyhcugptabletshks suwheua tsodmm qharrtdecfsulr axdmgple.

preferably about 10 ng per 100 ml of the fornulation

according to the invention. Benzal koni um chl ori de may

@h@ Ere?&rédse%‘(gl PRGEOH LT akt D iRt AR BS hRBrbidaddMbXEbdle, provided
ot her preservatives. Preferred fornul ations

tb@htt émﬁn@mﬂl‘ymbeb@aluls@hﬁomdjushth@mfhglta@unAuYﬁaémgtEatcwoah@ols and

d h
SRR 8 B R oS bl i B b BT 07 Gpe

phar maceut i cal fornulatlons according to the invention
cont ai ni ng compounds of fornula 1 are preferably used
Presemativisgrepe addedre praterd thedormilpden Aemeonaatiaation;with pathogenic

BLA&, gﬁl‘[é&)ﬁ@ geq'vﬁtﬂ?es BFARGL %%%nhf{cﬁﬁ‘ tl?eeﬂrﬁﬁ %tspartlcularly

accordi e 1 nvention
dmulkdﬂmﬁedﬂ@tademrd)ept@s abig omsmzloattes sﬂm qsabémtn benzoate in the

docunent s escrlbed her.ei nbefore whi ch_reference
%Cﬁ%‘[{f@ws Qun fram the PEPY %&’rgf%raﬂa}ye%%ﬂwﬁ}% chigride is added to the

r'ng\[b%ﬁn qgé’o%hﬁg &g WR&%HR gfh(eoafm&ﬁﬁ oPb &L RS AR Ris between 5

I scl osed | in particular Figures
6@ aadd 56hg pmleOhml csfsh@ﬁlrmnbldop,axsﬂaw@ gfoutiesec t4 pigipen) 00 ml,

g%@gulg bu%eg%e@g(agﬁlzt% tn'alt2 g 2)erc n?ld (}/ﬁﬁé ?()%%%Pa%ilox a?c%rding to the
invention, particularly preferably about 10 mg per 100 ml of the formulation according to
the invention. Benzalkonium chloride may also be used according to the invention in

admixture with other preservatives.

Preferred formulations contain only benzalkonium chloride, sodium edetate and the acid

needed to adjust the pH, in addition to the solvent water and the compounds of formula 1.

The pharmaceutical formulations according to the invention containing compounds of
formula 1 are preferably used in an inhaler of the kind described hereinbefore in order to

produce the propellant-free acrosols according to the invention. At this point we should

13-
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i nhal abl e aerosol s according to the invention. Because
of its cylindrical shape and handy size of less than 9

WO 200255408 | ong and 2 to 4 cm w de, the devi ce PEMEP®06/068191

carried anywhere by the patient. The nebuliser sprays

a defined volune of the pharmaceutical formnulation out

t hrough small nozzles at high pressures, so as to
produce i nhal abl e aerosols. The preferred atom ser
essentially consists of an upper housing part, a punp
pratesAgAly, cxarasgy neation theouikdnt doaineants descrelmd; hegeintmbgienty, which
a.spring,and a storage contai ner, characterised by - a
Eﬁﬂ%nﬁﬁggﬁﬁ Fpg%d in the upper housing part and
carrying at one end a nozzle body with the nozzle or
nozzl e arrangenent, - a hollow piston with val ve hody

As gegsoihed at thr degnning, afigaer devalepediemhedimsnt eihpprstasred inhaler is

U8 bt P SRR LB HRPS Ut possges
UPRAEripuas] Tigs pevilliser-(RasHRai“h gahauighngeostyibd wxed ppriodgee the

| ocated therein, which is rotatably nounted on the
inhplablerstpspligeprding by thedarntion. Recppicartytsighindringl shapg and handy
- 0 -he ring.

HOREL G M D PACh: 1RG0 3 b 4 b\ U BB e apywhere by
ﬂal/paa'erboﬁb{e Gabulias pprags a tieﬁl&dlokleﬂﬁrﬁe ofiihs %hmeﬂl elit(ijtal/‘@nfnulation out
97/12687. It projects partially into the i nder o

thyeu ”h‘&%%]ieﬁ@g gy Pressugess o aele redyse vzis@%ﬂq eroRlRab| e

in the cylinder. Reference is made particularly to

Figures 1-4 - especially Figure 3 - and the associ ated

bhs peffesdafordssoassqit by consitthel ambgpenintsingpad, a pump housing, a

I nt ernat i onal Patent.AﬁﬁILcation" At . the nmonent . of :
oA ORI flmB TSGR 1A Bl ABd B AIRESr opginye characterised
ppdy exerts, at its high pressure end, a pressure of 5

to 60 Mpa (about 50 to 600 bar), preferably 10 to 60

Mpa (aboumphoosing (igeDinghe ypra hohsng part end eaneyingesoue eud a nozzle

@gPunt g{_actﬂve su stancesohytion. Vol unes of 10 to
3”?%? G1MOFes 5 e ?@?%%?gﬁ,’volunes of 10 to 20

nicroLhhbm@N@ﬁ@nmwﬁEVﬂﬁ@B@@gble, whi |l st a volune of 10
to 15 microlitres per actuation is particularly o )
pr ef er # g@wer take-off flange in which the hollow piston is fixed dnd which is located in
the upper housing part,

- a locking clamping mechanism located in the upper housing part,

- a spring housing with the spring located therein, which is rotatably mounted on
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
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

-14-
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The val ve body is preferably nounted at the end of the
hol | ow pi ston which faces the nozzl e body. The nozzle

WO nootloetpozzl e body is preferably mcrostruct UPEDEP200€068191

produced by m croengi neering. Mcrostructured nozzle
bodi es are disclosed for exanple in WD 99/ 16530;

reference is hereby made to the contents of this

speci fication, especially Figure 1 and the associ at ed
description. The nozzl e body consists for exanple of
wmtmh é’@thgn@sfodeOatg $0 aimdvocbtresaﬂelpwnrrgb cmhlérlle;z off |19é@20 microlitres are

ethf ggst one gl ﬁ ﬁ e ticularl

S eF%P& 18 SRR Wﬁ’& HB%TH E%St PeEﬁ‘% “ﬁé%‘”t‘lsé’ar fewatly

@@ﬁﬁﬁﬁend to the nozzle outlet end. At the nozzle

outlet end there is at |east one round or non-round
opening 2 to 10 mcrons deep and 5 to 15 m crons w de,
H@V%%’Egld)pls %geq%ﬁgfg m&girt%%g%e??r{cp elrlegh‘?@"({‘gsﬂﬁ’ﬁl?@ﬁ?'ﬁ }E&%es the

ﬁézmwmmbe openi ngs, preferably two, the dlrections of
sprayi ng of the nozzles in the nozzle body may run

parallel to one another or may be inclined relative to
PRENGHN RA8he h&ziéq&)ag %g%tfér By HiclobGudtezd!ie. gg)%ﬁb y thitro-
the case of a nozzl y hav ing at | east nozzle
opEmicngs. Mucrodumcmmd wizzkertgdics hee d:iscrlesrethfmaofplespr\é(ﬁ PY16530;

be | ned r ive to e another at an.
B ans BEehb rgh el etien of Demanry St PRy Sigre | and the
@QO&gﬁa%Q“g@QBQes nmost preferably 80 to 100. The
nozzl e openings are preferably arranged at a spacing

of 10 to 200 nicrons nore preferably at a spacing of
e

%He nozz%‘eob /g'? cgnsw ﬁfor efxa%lenrﬁgrt\rVS %Eeegtse (gfﬁ%és%é a%&/o% giliggn securely fixed

S IS

tTJgethef raﬁléhét@ﬁ@ oﬁf;vhﬁcﬂiﬂfay bAgot ﬁi@fe&ﬁ@f@tﬂ&tﬁfcdl dhahit®s which connect the
regi on of the nozzle oggnlngs As al ready nenti oned,

aprelq ikt e sHbe Reedueyiich P Adshe Bezzisrouict end thererpatpast one round
g%‘géﬂ'%’hgggpﬁﬁ‘ﬁé Y (P Frintbis (‘Péeg ggd 59, §9 thl%ﬁs w@c{eeth[%rc%B Wpreferably

and 1s atom fhrou e noz
bgegHdgs 6L mm«'x:rem; andhm khith beergosol 9 m]'dﬂmspr eferred

ticle si e aerosol are up tq 20 m.crons,
gft e I1s‘3tszl)1,1r 1t11 BP qﬂe@ﬁgs,-ﬂg%feq bkqgvr‘i’g |Cgrﬁﬁ1i1(ﬁ§ of spraying of the

ABLNAN §I0 R0k %'0 g%@ﬁ N9ileIRG BheiRithef 0"f1 n%%(rlﬂerlgéﬁn%alrelatlve to
hel | cal conpreSS|on pring, as a store

necirather & therlaegyon dfttbe spaziangpeanigs Irothe tcm gdewerzle body having at
least two nozzle openings at the outlet end, the directions of spraying may be inclined
relative to one another at an angle of 20 degrees to 160 degrees, preferably at an angle of
60 to 150 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.

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 aerosol are up

to 20 microns, preferably 3 to 10 microns.
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take-of f flange as a spring nenber the novenent of
which is determ ned by the position of a | ocking

Woreooes4498The travel of the power take-off fl anBer/EB2006/068191

precisely limted by an upper stop and a | ower stop.

The spring is preferably tensioned via a stepping-up

gear, e.g. a helical sliding gear, by an externa

torque which is generated when the upper housing part

is turned relative to the spring housing in the | ower

housing part. In this case, the upper housing part and
take-of f. {1 98 contain a

T I RRUE iRy Fiehanidy ST h Setheh g rb S Slipsricah peica

e@tﬁ?&@sm oSl RO SOIEIBLMSE nic@halicARFEDy | Theajibnﬁg ﬁt;ltls @h the power

con |§urat|on around the power take-off flang

tprofisiange g5 a spagpmember the poygment qivebeh wetsvrmi?@ﬁl & the position
AL ORRE s b LA A6 s
appes sob anbia la\t/amt@f The Apitirgy 1stphﬁeﬂabl§fktbﬁsgor&ﬁ Vﬁehze StSpFing@p gear, e.g.

t he | ck .ng surfaces of the |ocking nenber e into

¢ Religsheliling ssaebyvrternalderays wﬁwqhdﬁ geneamad By @ uppgighousing

gﬁ{ isr’[gmfeﬂ ‘Péﬁt*?@e' t09hd fﬂrﬁ@sh%%m% hemk sk Gu iR % I'nsth1s case, the
ctuated nmeans o The actuat | ton is

copren éotmmg pacrt aolibE pdweotakdrefll faokée neptae aisergle- Iom muﬂta}epeed spline

to actuate the | ocking clanping nechanismthe

8 uating button is noved parallel to the annul ar

plane, preferably into the atom ser, and the

deformable ring is thereby deformed in the annul ar

Ehgh@km@enqnbeg vath thp engagimgt lockdng swrfages tswgrangﬂd(mr@g annular

Fon\el\fg}olr%%asar%ugnagfé? ng)\?err de(?: gllargge(ed ﬁonvf%%\s/ %or %Xﬁmppe of a réng of plastics

bomsian@hRAds BOYRATY Ed’lﬁall@&&z{shﬁﬂly &d’f@rnﬁﬂbllé/ QhE Qi t@ﬁranged in a plane
spindl e and the storage container for the f|UId When
perecnighirde thg @lwféh@ﬁ@wlw haftergpe fockmetof e gpwiag, the locking
At I e

F%\;ﬁé?&gfa#lg l({cﬁ(%ntﬁgngeg sghéﬁ ?ﬁﬁ% {h% tahl 01J tﬁﬁﬁﬁéﬁﬁﬁe qifg ti’l‘?mge and prevent
gprsprigg freanvding l&lelaSec’C Gma tc&kmgdnanbbrbs; agsededlyy mem fcafbutton The
the helical .sliding, gear, and the clanping nech

arigageLuHaR Sheannedrd o Cohleddn Hiedogfing BrembreAn peder Floactuate the

R)rcﬁfn% %ﬂn@m%ﬂn%ﬂ Hm%{uaﬁ Bﬁtt(ﬂﬂs ﬂiovgﬁgaﬁﬁgl_rtg% annular plane,

O degrees. At th tlne as the spring is
perfm’alﬂyi ety thdwopowgand dieede&mb}mmma therebyt dedorupden the annular

E%ﬁ% W?}F?‘{f%@ connPrugtwn of ?heglle¥1ng cﬁm\f)?rpg I%err%amshl grlg Qescribed in WO

97/20590.

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
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,

c.g. 180 degrees. At the same time as the spring is tensioned, the power take-off
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is pulled back inside the cylinder in the punp
housing, as a result of which sonme of the fluid from

wo b@7ss@page contai ner is sucked into the hi ghp@r/EBBN6/€68191

chanber in front of the nozzle. If desired, a

plurality of replaceable storage containers containing

the fluid to be atom sed can be inserted in the

atom ser one after another and then used. The storage

contai ner contains the aerosol preparation accordin

@@npcrr@nt mibatpren hodies mrbmrmm atmgcbeysasgwgl fmouritghe go llow piston

e bich BHER T ena T i Rl St f el iR p0e of tre

CORINRAE e stdge &mﬁﬁ& is PdkBg i BlRafigh pRsRirsERmbeRirdfront of the

the cylinder in the punp housing. The fluid energes

9% t he nozzle of the atomiser in the formof a

spray. Further details of the construction are

di scl osed in PCT applications WO 97/12683 and WO

Wde&@&ﬂ@,pldrﬁ)htwuf edplacehide emc@eicsnﬂaeremnmdﬁg thEMfguid to be atomised
nponent s .of the atom ser uliser) ar de of a .

ﬁgé’t l&l.ﬂ%ﬁrtegml thertemisg onerdier al?qﬁ tafﬂe ﬁhenwfﬁ%de rﬂ@ssr%geo@mamer

LoRaiAL Qf@a%%rs BEparatidn Jc@@rdfr%ﬂ%ttﬁeoﬁv t o‘ﬁV\E’ - ot her

parts as are preferab made of plastics, e.g. by
i njection nDuIdlng For nedi cal applications,

siol.ogically.acce bl e terlals ar .
BB BB TS Gt s SRTaHEn Sl ieas puigdivnba e Famping
Wiebihnydhh 83n LPSnAAL QY ForaRE ?Wér RKERATBmpaRht AeHiseAGpring
to the invention can advant ageously be inhal ed. Figure

peshshhagison mtgyihe wallinder i betpuow howsiopghhe fed amgrges érom the nozzle

Rr under tension, Figure 6b shows a
V\Hhﬁ Eon}hseﬁé khegfgim(??ﬁatslizlm%ugh the atom ser with the

spring rel eased. The upper housing part (51) contalns

t he pu housi ng (52% on the end of which is nou
Fhléhqliéllengéﬁ 0 @ls)con%swc iprpargtdiyrlased imzy |aéphqaﬁ0w\éfQ1%T/é|%¢83 and

" 9@0?%% ?fh ijeﬁélt%%]IS%ge fiddter (55). The holl ow

e power take-off flange (56) of
the | ocking clanping nechani smprojects partly |nto
e cylinder of the punp housing. At jts end theho
F%?‘?}HPQP&PFS@& Ng Hemipsy (P@b%lb%&f) YSEyde ehansrAbwg F farnyelr

ﬁﬁlcﬁgﬁlﬁg h%(lgmg}ﬁf R %t(gl"ﬁ&%%ld (3Pdhe V%ﬁb?ioﬂ%ll&@z@ RS arts as well are

housi ng part the stop the power
pekeraldy inadk afglstiase.g. by 1nJect10n mouldmg For medical applications,

physiologically acceptable materials are used.

Figures 6a/b of WO 97/12687 show the Respimat® nebuliser with which the aqueous
acrosol preparations according to the invention can advantageously be inhaled. Figure 6a
shows a longitudinal section through the atomiser with the spring under tension, Figure 6b

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

The upper housing part (51) contains the pump housing (52), on the end of which is
mounted the holder (53) for the atomiser nozzle. In the holder is the nozzle body (54) and a
filter (55). The hollow piston (57) fixed in the power take-off flange (56) of the locking

clamping mechanism projects partly into the cylinder of the pump housing. At its end the
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when the spring is relaxed. Located on the power
take-of f flange is the stop (61) on which the power

wo adoe/efshs f | ange rests when the spring i s undepPCT/EP2006/068191

tension. After the tensioning of the spring, the

| ocki ng nmenber (62) slides between the stop (61) and a
support (63) in the upper housing part. The actuating
button (64) is connected to the | ocking nenber. The
upper housing part ends in the nouthpiece (65) and is

bolisyenismfcatyiestthevalenbaudyf58). ghohebow pesterais S@B@) oft bighe gasket

PR P2 9kl i e SR RBLET NERE AP st nangs ress

aheit bR spriapisfrelaxéd gs@cété&)m aieth v &dke-JTE A dRgS the B (61) on which
| ower hou3| E part IS pushed over the spring
Hswpomisy takprodh drange rﬁ%s Ss‘ﬁ ¢$hige RpfiRg Wgniler teséor: édicadedppsioning of the

SRR ER GO Aot G2 LRG b0l ol Bt} 4] SIbpbA (69) in the

tllblﬁ?r &bﬁm]p@par( 3y acﬁlhmﬁngghth'(6¢h_s hhmleb&(lcjllt@meﬂbslfiﬁglmeglber. The
t t t t R | IS en

PPR% gu*ﬁing'i 15]45? e glafhﬁf)r{}g gpé%tn ﬁ%\%s n‘"sec{zlég[]"é?@%tp i)_aﬂt%ﬁ fegipyable

gltb?ec%% B%Jt @6 § it 4k shRhe h&%ﬂﬁ%bﬁ&}nﬁ%bms&gﬂgﬁgﬁ ('EQ)JﬂtrSQtably

he o f the spri'ng housin I ni on
(n%ﬁl)lted sn tlecgipedhatsirgyarendmednstf ehmqmland‘it dugs a(é?)rﬁg;ldtrhmry bearings.

#ﬁg fop Hﬁé@?peg E@bp fsdgﬁltﬂ%fg%\(;g Itlfpegslpglaé ?lglﬁﬁrl]lgg i i'c?eetlile ggr%zg housing is

ﬂﬁb%lh@daﬁﬁ stdi‘@gea&ﬁl%&'r (@D%ﬁﬂh@tﬂuﬁﬂ 2?%%% fobd Rotfkd. The
i nvention to forman aerosol suitable for inhalation.

$tf>ra1gh éomt@lmms @iqsmh O%Wcthfd&;tﬁ@qr 671)h@r¢ugheﬁfhl¢lotheuh9 llow piston
?lﬁéec din odttle t)or I%:gntameg an e(g %ldestc ’(P %ngo e Ct’]luld (g*lp}g.}}} &f active substance

polefie) abhe/spatdid €R19 fordBYamethaldal b(ﬁﬁlt@@i thatihted 55n @ﬁe déide of the
|nhaler (pun;ig shoul d correspond to a defin

guEethopying; The ivieigien 615 iplasptah ebtheend of thﬁép@dtqfaﬁng the upper
tity. Preferably,
R Ol KRl e LB B Y betveon B and 20

nmg of fornulation are delivered as a defined mass per
However , according to the

f I
EH%?h uligey d@éﬁlbgﬂélgowﬁ‘glrs g‘éﬁa?h g %2&6‘2}&18}%@ (i pepes! @reseragions according
@R ihRRSE, feshhiaRa8o8NQYRab1E Xr ifRAIRINE | et - stream

I nhal ers. The present invention also reiates to an
|nhalat|on kit consisting of one of the pharnaceutlca

%Egg’ lf%gﬁ aa?ﬂ%%%g itongletn?vetn ion I1snr\1/e uflseaqls%%sfﬁe met%od described
above (Resp1mat ), 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% 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.
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sui table for nebulising this pharnmaceutica
preparation. The present invention preferably relates

w0 o00ans44phal ati on kit consisting of one of thePCT/EP2006/068191

phar maceuti cal preparations according to the invention
descri bed above and the Respimat(r) inhal er described
above. TERMS AND DEFI NI TI ONS USED By al kyl groups are
nmeant, unless stated otherw se, branched and
unbr anched al kyl groups with 1 to 4 carbon atons.
ERanysben mveotiomialso méatbﬁyilo anenlhqlattlonpiﬂbwllswbng plueng of thEhe

r th t.i onal
A GRRu TR Y o RORE NG BB Dt gFE¥pBP et Bpd Y inhater
QitaBle. folAdtRSISIng ik pHariab&Itivh Sirepirigord eht @fetsérﬁﬁﬁve@h@ﬂ)ﬁfeferably
and butyl include all the OSSI%|e i soneric forns of

fq—l@esgtp@gpghqlqﬁw@d@fsqqn@ﬁtm e of e Rhaampeaticy pagpprations according
lltogtgll_ %ﬁ 1(’5}9 5es81¥l!)eb(f92{ﬂ)%vé dﬁztte %ILlh‘b Pmﬁl}[lgle]{ ﬁ]e%crglg qb‘(()y? ene

gr oups are meant , unless st at ed othermnse branched

and unbranched doublebonded al kyl bridges with 1 to 4
EERBEN AN PEFINMIEANSSYSERC] ude:  net hyl ene, et hyl ene,

npropyl ene or n-butyl ene. By al kyl oxy groups (or

-O al kyl groups or al koxy groups) are neant, unless

Bl atlgd gatupe o iseant, indne hiewd addrwikbranched asd ybraghed pkyl groups
%bh 1 to 4 carbon atons which are |inked via an

déﬁ Aaghan @@ﬁﬁxgglp los dnglire: megiithyatdypropylay by The groups
O, R6p 1 Y0 by TREOAIGURS B RACEXY by bR tions Me

pro y o al so y may optiona
EefPeop exdBt. dthiysststaﬂaedadzthemseatheohﬁnitAeﬁs pﬁp@, aridrtopyd include all the
BuQ, , Unl ess ot herwi.se, the itions

t at fi
BOSIA BRPHR B ) SO MR Gest i Thitse 5 65ampjegpropy! includes n-
bERYEAdGsS-BFIP 1, Bhtyl RGO WBSbut, él:lée@ltyl%d té—llﬂ Usutylf @,

exanpl e, propyl'oxy incl udes n- propyloxy and
I so- propyl oxy, butyloxy i ncl udes i so- butyloxy, sec.

ut yl tert.-hu t
PRSP Rl oSl e Rep BT LR ARET ublyRia double-
b&eddiansi aﬂdge@fmﬂhptd £E4TbE Kyh@XFxanTfl&s @EdPSmethylene, ethylene, n-
neth§loxy, et hyl oxy, propyl oxy or also butyl oxy may
ARPT J-buiyddche referred to by the terns nethoxy,
ethoxy propoxy or butoxy. Hal ogen within the scope of
the present invention denotes fluorine, chlorine,
By aikiyheyqgronsdion€)-alliyl goapsbedleckyoirbepspasemedntuoidss stated

(c):tli]llerpvgllsen %ranc}cljecP gn%r?m%?anac eed gll%glagrgl?pds V%%h Pr[oefl ?:erlr%grclj atoms which are
linked via an oxygen atom. Examples include: methyloxy, ethyloxy, propyloxy or
butyloxy. The groups methyloxy, ethyloxy, propyloxy or also butyloxy may optionally also
be referred to by the abbreviations MeO, EtO, PropO or BuO. Unless stated otherwise, the
definitions propyloxy and butyloxy include all the possible isomeric forms of the groups in
question. Thus, for example, propyloxy includes n-propyloxy and iso-propyloxy, butyloxy
includes iso-butyloxy, sec. butyloxy and tert.-butyloxy etc. In some cases within the scope
of the present invention the term alkoxy is used instead of the term alkyloxy. The groups

methyloxy, ethyloxy, propyloxy or also butyloxy may optionally also be referred to by the

terms methoxy, ethoxy, propoxy or butoxy.
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hal ogens. EXPERI MENTAL SECTI ON The formnul ation
exanples listed hereinafter serve to provide further

wez@rasabs on Wit hout restricting the subject ne¢T/8P2008/068191

the present invention to the conpositions described by
way of exanple. O exceptional inportance according to
the invention as active substances for the formnul ation
are Exanples 1 to 33, particularly in the formof the
R-enantioners, the preparation of which is known from
Heogan paBa1Be seropeSd ABgBesent mﬁamﬂnedenotes {ingireo xlogng,| bromine or

o i et h hen
e RIS EmG SPGB e P S fepge ppproforred
hydgaehl ori de Exanple 2 8- (2-]2- (4 fl uor o- phenyl ) -
1, 1-di et hyl - et hyl am no] - 1-hydroxy-ethyl} -6-
hydr oxy- 4H benzo[ | , 4] oxazi n- 3- one- hydr ochl ori de
Exanple 3 :
6- hydr oxy- 8-{I - hydr oxy- 2-[ 2- (4- met hoxy- phenyl )-1,1-di m
et hyl et hyl am no] -  EXPERIMENTAL SECTION
et hyl } - 4H benzo[ | , 4] oxazi n- 3-one- hydr ochl ori de -
Exanple 4 . 6-hydroxy-8-{l-hydroxy-2-[2-( ethyl
eﬁhﬁﬁﬂﬁwﬁ%ﬁ&rﬁ?l@é fistdd ﬂereﬁiﬂaff@ll é%Y\lee[B ?YA\@{]@ RiPther exgxana‘u?n without
-4H benzo 4] oxazi n- 3-one-h lorid
Bestr@ting threosapje8t fahttdryod thoxqyrenf ﬁwemtithe tloxgongmsitions descr1bed by way

S C Pl s r A R st hiazdg e dRrnbion ds oivg pypriances for

fie formulation are ExamFles 1to 33 partlcularly in the form of the R-enantiomers, the
8-{2-[1,l-dinmeth 6-tri met hyl phenyl ) -ethyl am n
pl]eparahglu powlish fy/kjown rom WO 04/045618 or US4460581

- 6- hydr oxy- 4H benzo[ | , 4] oxazi n- 3- one- hydr ochl ori de
Exanple 7:

t h y186{Hydfby<§ir80{(Mh?drbZy-(zz{zt(ydiyaf@fcypm@ﬂﬁhéthyl,ﬁheﬁylm1 1-
e
wgyymytha oAl icdst beraoBHoRii-bome Byiehiodhp! o
Rl 255 PR i B LB Ry rp et -6
[ rrﬂtykly,dx@télﬂl-lbo{]n]l]oxazm- -one-hydrochloride
e O8N 8L 41 PRz 3590 N AL OSOTLAS T imernyt
I(fﬂgi(y 4;%@%_1}3@1%9]120[143&%19@01% dr})chl ide

4] oxazi n- 3- one- hydr och on
ExaEmllmpl&@l 681-yd(o.’z_ky{82{l( -Bydioxp2 €23 -ttt ﬁyphepbvaﬁgde)ate)il,l-dimethyl-

) dier{ﬁytlg}{fnoftetlﬂw aﬂll el:zo[}4]oxazm-3 -one-hydrochloride

- 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

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

- Example 7: 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyl } -4H-benzo[ 1,4]oxazin-3-one-hydrochloride

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

- Example 9: 8-{2-[2-(4-cthyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[ 1,4]oxazin-3-one-hydrochloride
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hydr oxy-ethyl} -6-hydroxy-4H benzo [1, 4] oxazin-3
-one- hydrochl ori de Exanple 11:

W@2¢02/05429€ 4- f | uor o- 2- net hyl - phenyl ) - I, | - di met hp¢FePlvgé/e68191

m no] - | hydroxy- ethyl} -6-hydroxy-4H benzo

[ 1, 4] oxazi n-3 -one-hydrochl oride - Exanple 12: 8-
(2-[2-(2,4-difluoro-phenyl)- 1,1

- di net hyl - et hyl ami no] - 1-hydroxyet hyl } -

6- hydr oxy- 4H benzo[ | , 4] oxazi n- 3- one- hydrochl ori de
Exg]}qﬂl@lg_gﬂ 8-{2-[2-(4- fluoro-3 -methyl-phenyl)-1, 1 dimethyl-ethylamino]-1-

Wg%qxg@g?kglé ldlf|(9>{y94 en%loﬂ hdxazm— -one P{ydrochlélruiil m noj
6 hmrncw -lfri'Bl{Ql[ZQhJﬂuéi@Z&ﬂdtlﬁyli’ph@ﬂﬁ) U}’lddhﬁféﬂiyfllreﬂ@ﬁlmmo] 1-

sd{hz/dfozLY(eAh%}ﬁobogdr@We‘%bﬁn@o[ﬂ Atxgantypuchydiperonids - | -
T P MR e Ik -

Exaum’gll}e 64157dr0xy-4H benzo[l 4]oxaz1n-3 one hydrochlorlde

oy {%2 ;lalp[ 2]8%3%? %ﬁ@}p (3 S- dlﬁuoro phenyl) 1 ldI 1nnlee“éhlgi¥ lethy%an%/llng]ml rﬁg roxy-

EXM@%@%M BEhzof] ARZLAZ Ry RYGIQE or i de -
4- (Bxaiplp 245-dRARYARUOBy Ippcd)Y | AbiowethyB ety bintiyalr bhobey-cthyl}-

|nz%—@5@5%4%-%0[étﬂ%aam-%fs?e-éwfefelﬂwidﬁgr opy! } - phenoxy)

:bLEM asi gy o 9¢BLAmek 1-??@1 Le1 Mimethyl-cthyl 1-hydroxy-
8-{2-] ?3 4- |gl goro {Jheﬁy ?;9 |rrné%hylee}t]ﬁl3l/llmz§r]n no B

- | W}-@,&qumﬁ}H -benzo| 4]oxaz1n-3 -one- hydrochlorlde
iR T IR GRS e A

8 {b%nio?ﬁ (@2oxahin08-O1) 4ty Atainet-Rhealy prbpyl: Ghemixyybustidvtia-
m noj -1 - hydr oxyet hyl } -
Hydraskiprider benzo[ | | 4] oxazi n- 3- one- hydr ochl ori de -

Ex

TRl ——
ydredigy}-étﬂwlk(}xyAH benzo[1,4]oxazin-3-one- hydrochlorlde
g%rnéﬁ(lgégl_%-b{gg[é %%—fhfé}g{(? X?fﬁﬁ;g gh%]g' h)fdcﬁglgt?llylogtlh}qﬁmino] I-hydroxy-
1, t d
6- #;3 rloxy )Aéfl%—(l)- enzo?ﬁdﬂpﬁyg%%lﬁxséﬁ%-oﬁ%wg% eI ori de- hydr
OC tﬂxamn]de IEX&-F{'@H% (2-thloge- pbﬁ}yﬂ)ﬂ { @Htaﬂlhb‘d:thplhmmd])l—hydroxy-ethyl}-

1-h hyl } -
6- #V&F é?‘ﬁg’ X '?’fl?]}{?iérf}ﬁlﬁoﬂ rochl ori de
EXQIEHJ l@@ﬂ 8-{2-[2-(4-bromo-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-
"gp 4-11 u{or[o e S eyl T e Y e i ey oyt

an mbgdrp*wﬂﬁdwpzo [éigayin- Bongrlydeghlasiinbydrochloride

[1 ]flrl X]ﬁ% IZT g’- {2-‘{9-9(3-|'1]1¥e(?hyq %I'I]ller%ylﬁ ‘iI,el -dimethyl-ethylamino]-1-hydroxy-ethyl } -
6-hydroxy-4H-benzo[1,4]oxazin-3-one-hydrochloride

- Example 22: 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one-hydrochloride

- 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-hydrochloride

- Example 24: 8-{2-[2-(4-chloro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one-hydrochloride
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Exanpl e 23: 8- (2-[2-(4-fluoro-2, 6-dinethyl-phenyl) -
1,1 -dinethyl-ethylam no]- 1- hydroxy-ethyl}

WO Beopsuexy- 4H benzo [ 1, 4] oxazi n-3 - one- hydr ocPd DEPIIO6/068191

Exanpl e 24: 8- (2-[2-(4-chloro-2-nethyl-phenyl)- 1,1

-di met hyl - et hyl am no] - 1- hydroxy-ethyl}

- 6- hydr oxy-4H-benzo [ 1, 4] oxazin-3

- one- hydrochl ori deExanpl e 25: 8-

{2-[2-(4-chl oro-3-fl uoro-pheny IL

1 JExjmm;lte B§1 8-d2HH(4ehlond-3- ﬂtuomra aowdet. h;dn}lethyl -ethylamino]-1-hydroxy-

H b 3- I d
B G Bl TR P SRR Ry
1 ]Exdﬂni‘jﬂb hgi 8-E{Qf[yl($l€hlwc} 2- gh@yy)et médu}lethrl ethylammo] 1-hydroxy-
6- hydr oxy-4H benzo[ | 130va| n- 3- one- hydrochl ori de -

Exaﬂﬁlwlb6szd“8£}"‘t}2b[31210¢ 4lompgpo-aner hydse@dueikeny| ) - 1,1
- d' tngﬁla 2%_?%&25%?—%111;?]1‘% Q;}%{%%(? &‘ﬁ@y iﬁ}l éhme l etlh élm_ino]-l-hydroxy-

Ex aum’gll}e 62%7dlrc&y-é{l—2abb&o([ 2,4}i>xdz1ﬁl3u%1{e9hytlmﬂiiri]d&mey phenyl ) -
I et - et I OX et
oIk Py Bk 2 Ordihare imrions BB iRt} piglamino-1-
| |
= PRl Po bz d i b?ﬂ%“[‘ HHRaon s BRL AR )
- 6 -Expaple 29 :48-!-{@6[?4—2(@ SEdiﬂuQroaéhmlethoSy-phﬂaf-l)ﬂi/ drdabthyl-ethglamino]-1-

Ex
o RS - Gmatronatitsmah) Hloaghy T g hydrasierdsy | - o
hylmnﬂqk sbhyﬂ{aqz;@ f@lbmckjs dl&ewﬂggemﬁrh ReR&Ryl-cthylamino]-1-

4] oxazi n-3 -one- hydrochl ori dé

EB {@dFOZLY(QBh}Q}-@rW@W&WmU 4H0><Ialldir31©1ndﬁ9}’dre<ﬂﬁ9ﬂldﬂn no]j

-1
o IR AEL Y K263 5-djshignasmensd)d edimesdstvdmiggl- -hydroxy-
Eéasml’@{lm:*@d{cﬁcyl A1bbzof BATRhERG- &re%tdwdmmnyl )- 1,1
-dl e -e alm no
=6 EWRJQ)724$+{géﬁﬁ‘)'c%@r%ﬁdﬁ%&ﬂrp@nﬂéﬂel Ayentivd tethyiargiao]-1-

o (3ot Sy e e 1S

no]EianiyleI BAx§-E2HYH(34,5- tr1ﬂu0r0 phenyl) 1,1-dimethyl-ethylamino]-1-hydroxy-
%&;ﬁﬁ’ééﬁ@%ﬂnﬁ %enzo[l 2])2)?(221212-3 or?enfy rogﬂon eI oride

8- {]gxya[g?]gg %4?1 qu-E[Q-l(?,ﬁQh&ﬁ&%yﬁﬂenM)-ll,ldhf’ﬁ?ettﬁwleﬂﬁztleﬁﬂﬂn@m 19klroxy-

- 6 -cithyyd -6y diatyBivbelido] Y mxazini3-Greeimatrdghdoratehl ori de 11 .

FORMULATI ON EXAMPLES A) Fornul ati on exanpl es accordi ng

to the invention of the R-enantioner of conpound

II. FORMULATION EXAMPLES

A) Formulation examples according to the invention of the R-enantiomer of compound
Example 1 are composed of 100 ml purified water or water for injections, 10 mg
benzalkonium chloride, 10 mg disodium edetate-dihydrate, 3 mg citric acid and 94, 102,
117,125, 133, 149, 161, 169, 174, 181, 190, 198 or 200 mg of 1.

B) Formulation examples according to the invention of the R-enantiomer of compound

Example 3 are composed of 100 ml purified water or water for injections, 10 mg
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Exanple 1 are conposed of 100 m purified water or
wat er for injections, 10 ng benzal koni um chl ori de, 10

wooodiosads um edet at e-di hydrate, 3 ng citric acpdr/aprmoc/068191

94, 102, 117, 125, 133, 149, 161, 169, 174, 181, 190,
198 or 200 ng of 1. B) Formul ati on exanpl es accordi ng
to the invention of the R-enantioner of conpound
Exanpl e 3 are conposed of 100 m purified water or
water for injections, 10 ngbenzal koni um chl ori de, 10

hepzaikeoiginuehlesdst 40 engilibgdivmtedctaB-diydrater 3 mgairig agnlchnd 91, 94, 99,

1 M 135 337055145 195157165 040t 185 131 199y 198 or 200

afg ok.1. C) Fornul ati on exanpl es according to the
i nvention of the R-enantioner of conpound Exanple 7
are conposed of 100 mM purified water or water for
o L I . oricde s
GPEEEhAN o ol (B0 (0 e Gl Mo iR R Ay MBgr gf compound
B4amP, 7 4Q@2ompdékd kD0 nllorifidd 3atct 38 wated Bor id@OtionkpH) mg

61, 169, 174, 178, 181, 186, 190, 198 or 200 ng of 1.

nZe 5P Ay aEh e X 8 g @goda%@@ﬂstawgdlkl 1Riges Mgaisiciashy 6@% 91,94, 99,
§0e 1R enani»9es, ofg, ‘P@JTH%,”%SE’E?HH%?, Pr421 88 GRTPLRL oM 198 or 200
100 m” purifi’ed watér or water for injections, 10 ny
berddl koni um chl oride, 10 ngy di sodi um
edet ate-di hydrate, 3 ng citric acid and 91, 94, 99,
102, 110, 117, 125, 133, 138, 143, 149, 155, 161, 169,
BY #ornkfiionl&hmpl&Giccdidfhg 14 9% 18VemRA dThOfk lenaftlomer of compound
Formul ati on exanpl es according to the invention of the
Examale 9 ageonpbsagdaripg 80 mal pEmﬁng water or avater éopissieensot mg

00 urifi e ter ..or..water. for.injections,. 10

eenr%%ggf)&%ﬁll %hrlﬁ)ré(%’ \g?im (}1s9|_cBunr}geﬁ%tﬁ]é’eécgp¥J%te, i mg Citric acid Hd 91, 94, 99,
egiEtiaberdi hysiras e1383 149 1ab} 135¢ 1@ i1d9.armd, 918, 194, 1839190, 198 or 200
102, 110, 117, 125, 133, 138, 143, 149, 155, 161, 169,
meofl378, 181, 186, 190, 198 or 200 ny of 1. F)
Formul ati on exanpl es according to the invention of the
R-enanti oner of conpound Exanple 17 are conposed of
EQBomhuljpicm dxiamplosaterrdiap tovdieanvdnoivn iofijle ®R-enaisionitd ofigpbmpound

benzal koni um chl orii de, 10 ng _di sodi um L

EdampleclirR gamppscd 0% l%ngmlﬁed Heicg ohWateyfor iggetiagg, 10 mg
benzalkonium chloride, 10 mg disodium edetate-dihydrate, 3 mg citric acid and 91, 94, 99,
102,110, 117, 125, 133, 138, 143, 149, 155, 161, 169, 174, 178, 181, 186, 190, 198 or 200
mg of 1.

F) Formulation examples according to the invention of the R-enantiomer of compound
Example 17 are composed of 100 ml purified water or water for injections, 10 mg
benzalkonium chloride, 10 mg disodium edetate-dihydrate, 3 mg citric acid and 91, 94, 99,
102, 110, 117, 125, 133, 138, 143, 149, 155, 161, 169, 174, 178, 181, 186, 190, 198 or 200
mg of 1.
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102, 110, 117, 125, 133, 138, 143, 149, 155, 161, 169,
174, 178, 181, 186, 190, 198 or 200 ng of 1. PATENT

wWERATNBI488 Medi canent formul ation, contai ni ng BPST/EP1086/068191

active substance 9 1 to 500 ng per 100 m solution of

one or nore conpounds of general fornmula 1 wherein Rl

denot es hydrogen, G -C4-al kyl, G -C4-al koxy or

hal ogen; R2 denotes hydrogen, G -C4-al kyl,

C - C4-al koxy or hal ogen; R - denotes hydrogen,

G -C4-al kyl, G -C4-al koxBATENTogEAIMSH,

-OCG-CA-al kylene-COOH or -O- G -C4-al kyl ene-COO- G -C

4-al kyl, optionally in the formof their tautomers,

e/ABY ARt TornMlXioH, €6nt@hinghs seRadtiVOMEEncd FICONBOESR Pér 100 ml

sol vat es thereof, at |east one phar macol ogi cal |y
sleléqit fiing o5 @ade C@ppwﬁapf genstaderphal nacol ogi cal |y

accept abl e exci pi ents and/ or conpl exi ng agents and

wat er as solvent. 2. Medicanment fornulation according

to claim1, characterised in that it contajins one or

nor e conpounds wherein RL denotes

hydr ogen, met hyl f uor|+ne or clgrorine; R2
denot es hydroge HOTH r chl ori ne;
R3 denot es hydrdgen, et2 '& COH,

nmet hoxy, et hoxy, chl orine --« e, -0-CH
2- COH, - O CH2- t hyly or - O CH2- %:OOethyI -0-CH
2-CH2COH, - O - CH2COOet hyl or - Og)et hyl ,
-0- CH 2- CH2- CH2COOH, OCHZCI-QCHZCOOTethyI

wheehR- CH2- CH2COCet hyl ; optionally in the formof their
tautomers, enantiomers, mxtures of the enantlorrers

Racenat e@er@tesmﬂmet(aealéﬁlf Cr & o-alaycaheleeen
o 2L g0 S 6 B LR L
wher ei n denotes hydrogen, C;-Cs-alkyl, C;-Cy-alkoxy, halogen, OH,
-O-C,;-Cs-alkylene-COOH or -O-C,-Cy-alkylene-COO-C,-Cy-alkyl,
optionally in the form of their tautomers, enantiomers, mixtures of the enantiomers,
racemates or solvates thereof, at least one pharmacologically acceptable acid, optionally
other pharmacologically acceptable excipients and/or complexing agents and water as

solvent.

2. Medicament formulation according to claim 1, characterised in that it contains one

or more compounds of formula 1, wherein

R denotes hydrogen, methyl, ethyl, fluorine or chlorine;
R’ denotes hydrogen, methyl, ethyl, fluorine or chlorine;
R’ denotes hydrogen, methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine,

chlorine, bromine, -O-CH,-COOH, -O-CH,-COOmethyl or -O-CH,-COOethyl,
-O-CH,-CH,COOH, -O-CH,-CH,COOmethyl or -O-CH,-CH,>COOethyl,
-O-CH;-CH,-CH,COOH, -O-CH,-CH,-CH,COOmethyl or
-O-CH;-CH,-CH,>COOethyl;
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Rl denotes hydrogen or nethyl, preferably hydrogen;, R2
denot es hydrogen or nethyl, preferably hydrogen; R3

waleswobesosret hyl , OH, net hoxy, fluorine, chloriP&l/EP2006/068191

brom ne, -0-CH -COOH or -O CH2-CQOCet hyl; optionally in

the formof their tautomers, enantiomers, m xtures of

the enantioners, racemates or sol vates thereof. 4.

Medi canent forrmrul ati on according to one of clainms 1, 2

or 3, wherein the pharmacol ogically acceptable acid is

seticwotlpén the denim pktheinsrgemers, aenideméry dnotiitoel the avdngiomers,
drobronl ﬂ tric acid, sulphuric acid and

B%S@%ﬁ%?f %??%f QFO romthe organic aci ds ascorbic

acid, citric acid, malic acid, tartaric acid, maleic

acid, succinic aC|d fumaric aC|d acetic aC|d formc

ci d Medicamepi oamelakien accosling terslaanbreharagicsidanitea it contains one

1, to 4, characterised by a
Q{ﬁﬁ quQX%de&g?S@ﬂg&bh canent formul ati on accordi ng
Rb one oferotedihydroket or methyhpretetably seebden; that t hey

contai n benzal koni um chl gri de as pi ent .

e
Redi cameffnofeshyiiogen ghmg brpaff Figb Wﬁ%‘r%aeﬁq 6,

ghar act egd3ed Iﬁéﬂh}?lhéh, h{éﬁlo‘ig N &5 ne Olh1HERZ %{dfﬁ{ﬁé UpY.CH,-COOH or
chloride is 5 to 15 ng per 100 m ‘sol uti én.
NbdlcaneﬁﬁCﬁbHﬁODamen according to one of clalnB 1to

P)tl%]ﬁ r aCthgréﬂln%igﬁ Ihfr?]ﬂrttglg%nﬂ‘%rggq{l%g %rﬁ/g%1 Igf Lol Sf t%g ce)rllgn‘uomers

fREMBeabl QIVAECAELLNY to one of clainms 1 t0 8,
characterised in that they contain a conpl exi ng agent

as a further ingredient. 10. Medicanment formulation

ccor ai racterised
dont cnlaBphaflsalefon SGRTR B &RE8 ok ol ety e
pldrbhat@18gicdlly addsgalit aaldrr@@tﬂ@oaénemmftm ot @dhicarids hydrochlor1c acid,
according to one of clainms 1 to 10 for preparing

pritip bregdepgiganitricatis stiph e 4o ardehosphagicrasitt orgffom fhe organic acids
%%r%gdn%e 9%&’ M AR faflt ﬁmd 1[%rta1'1@$1§1‘41 él&@ affit Sl&gnl?é 2?(%31 Mmaric acid,

‘canent fornulation according to one o
dcetic acid, formic acid and propionic acid.

5. Medicament formulation according to one of claims 1 to 4, characterised by a pH
of2.5t0 6.5.
6. Medicament formulation according to one of claims 1 to 5, characterised in that

they contain benzalkonium chloride as excipient.

7. Medicament formulation according to claim 6, characterised in that the content of

benzalkonium chloride is 5 to 15 mg per 100 ml solution.

8. Medicament formulation according to one of claims 1 to 7, characterised in that the

content of 1 is about 91 to 500 mg per 100 ml solution.
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to 10 and an inhaler suitable for nebulising this
medi canent formnul ation. 13. Inhalation kit according
w0 000closd4p8 12, wherein the inhaler is a Respi mapCT/EP2006/068191

9. Medicament formulation according to one of claims 1 to 8, characterised in that

they contain a complexing agent as a further ingredient.

10.  Medicament formulation according to claim 9, characterised in that the content of

complexing agent is 5 to 15 mg per 100 ml solution.

11.  Use of a medicament formulation according to one of claims 1 to 10 for preparing a

pharmaceutical composition for the treatment of respiratory complaints.

12.  Inhalation kit consisting of a medicament formulation according to one of claims 1

to 10 and an inhaler suitable for nebulising this medicament formulation.

13.  Inhalation kit according to claim 12, wherein the inhaler is a Respimat®.
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