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' wder fornmul ati ons_contai ni ng
Iéﬁ%@ogﬁgﬁfé% ly pure beta- agclni sts 5 The 8%9005/005078
invention relates to powder fornulations for
i nhal ati on, containing enantionerically pure conpounds
of general formulal O~-OOCHHRL HNNRz M M Rs
OH R4 1 wherein the groups R, R2, R3 and R4 may have
the neanings given in the clains 10 and in the
$fdeipdtcati on, optionally in the formof the

pharﬁsﬂ‘ 'V.';“' 85 .:l- e a%lt_dltl on éalts. Ily pure

phar macéuti cal | y accept abbetaagopistet , processes for
preparing themand their use as pharnmaceuti cal
conpositions, particularly as pharnmaceuti cal ‘ o
daepsient énrention relages wmsandes fornovlatiespfordnlalgtion, containing
efsRlRhéetically puBa K AIRUREs bPedhieal OMAN] PN Betam nmetics

(13- adrenergic substances) are known fromthe prior
an. For exanple reference may be nade in this respect

to the discl o L ,?{31, whi cho20 proposes
bet am netics for |the

For drug treatndNt_o
to prepare nedi cang
activity. As a rule
concentration of the
needed to achieve the!therapeutic effectljs guaranteed
25 for a |l onger peri ddhi t hout the need Ro 1
re-adm.ni st er e,dr at frequent jntervals. .= | .
WEPARTLY Sighbe KIRE 2880 B i b Heanihigiven inghe claims
amd y thel specificatiomwpronatly it ehe foednl ofthe phanhaddigically acceptable

[ . ' . 110359. 2 . .
B3 BBk afs EhGgol A Wi as (ol b SipBirtriopgvih «
B‘hﬂé‘@tﬁcﬁ@m?lb’w@cﬁ?f@bbﬂxcimmmp'IQmSaee fert prepagng them and their use as
pPhAamREeHEd] €Bmpositions, particularly as pharmaceutical compositions for the

treatment of respiratory complaints

Background to the invention

Betamimetics (3-adrenergic substances) are known from the prior art, For example
reference may be made in this respect to the disclosure of US 4,460,581, which

proposes betamimetics for the treatment of a range of diseases.

For drug treatment of diseases it is often desirable to prepare medicaments with a
longer 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.
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preparati ons which may confer a therapeutic benefit in
respiratory conplaints. 5

t { t of
Iﬁﬁ éé@%&?&g ?gr treating respi&atory conpl aifi$¢ 5/EF2005/005078

Is useful to adm nister the active substance by
inhalation. In addition to the adm nistration of
bronchol ytically active conpounds in the form of
nmet ered aerosols and inhal abl e solutions, the use of
i nhal abl e powders containing active substance is of

Hﬂh&)hﬁiéhﬁﬂylpﬁ*&&ﬁ'écﬁélﬁﬁ‘edlﬂagm%& Pred&: iiRnBsPRARAGS hx&%aeéhucal

ar ul arly _hi cy,. on mal |
o RE il Moo edherheeuiic bRt Jeihe reRghest abSeRRTy
aoimph‘nﬁs.t he deS| red therapeutic effect. In such
cases, the active substance has to be diluted with
suitabl e excipients in order to prepare the inhalable
ﬂ’@\m@ﬂaﬂBélramemingfremimtbw cpanplainisitit sfusefud itpiadntinister ke active

Eﬁéé 6vi rEIalattﬁ)gl glﬂ Iﬂﬁ!ﬂﬁ@n oiﬁgwahlﬁirsﬁ‘ ﬁ&n%g%m\ﬁolyﬁcally active

uence oI ce of
@ﬁmuﬁ gs im éhee‘é@émp@fenetemcbagamls ehé maiaablc solutions, the use of

RetilAK1e patdérd FRRATANY actide suBst%H&@rs deipardiddigr m‘iﬁk?rtance

exci pi ent, the poorer its flow properties.
good flow properties are a prerequisite for h| ghI y
a¥ith netive ﬂﬂisemcﬁgvv\hﬁtﬂﬂhm%pﬁ@caﬁﬂydhgﬂ gfficticy, Wl §ifiall amounts

S0l 0 SR8, e i UG

effectpln prch cases,rthe activegsitbiseanion diav taibe dildrslewhh foitgble excipients
g‘?tz)fe&cr) 3o ?)Eeﬂ'ﬂﬂ: he HRASBLIOPAVEEr, E@E@s%vo% rth? i6e Fﬁ{o'i.lh‘f of excipient,

e excipirent 1s very Inp

é‘*ﬁfﬁﬂpﬁ&“éfﬁr%@ﬁl@e Pewder @@p‘gmceﬂy m:ﬂmn@g@ &yithe ghoice of
bﬂﬁﬁieﬁf Wh%n Qﬁ&oﬁhﬁ %@@ﬁ‘bleﬁ@iﬂﬁﬁaﬁd&ﬁt sizd B ;ﬁ%ﬁéﬁl&ﬂf‘ important. As

Si zl%g_f XCI i ent has a consjderabl e i nfluence on
3

Sﬁx lenty the POOEHIHSIE DraPSIRes. eYpTgood flow
pmpienesMnecal‘pneseqinﬂlte\/fer htjgtﬂpnccumfeahefemg whhepdckin® and dividing

’ugq_? ﬁpilﬁdglép&%e% ﬁ?pre?%a (%1*, a% N a%ﬁﬁg{?egtﬁ%rggulteg (imglettes) for

powdeyindabigiop drmwhen the atiznt isesetmngrthe indigiiualitiese before using a
hﬁﬁﬂlcﬁﬂe YK dlerd bﬁ%ﬁ:@@& alI@@an?ﬂfet disd @ffrglre gg‘: ;)?Egﬁ i 9&# I%Emrtant for

his 1s.between pre
Q??oefepmﬂgwl?ra‘ﬁﬁ?rlwcswféapﬁ%h oh Uped iamp ndppdgre Tnhas also been

fdthhaﬂ liib‘[ thePpuitiele stRN$HhE |e§n§ipii:n3 Qapﬂ:éﬁéﬂ@lta'bk Wﬁl‘u@ﬂce on the

|
BpoZioR R deirctiRtdey i B aioble newder whichdtids hieged for
pdahatioat Hﬂlectérmonhiaiablbyprbp@’nomim’flafcﬁoé Bhlilﬁtaxﬂfe fefert bethe particles
t he. i nha
QﬁﬁmteEiﬂflaIQﬁ{eﬁ{o%Y&Qq’?hlgﬁ ??@%ﬁ@gﬁ&{] g%e@emg% tﬂé §1‘éaalc§ﬁsdg¥e thle lungs
when mhaé@ﬂ witht thbraathh ghopargiglersizecteqaired forbthis istietween 0.5 and 10

WD Bt iaBly PEReBs ) and 62119”' y slight variations
bef ween bat ches, enabl e§ the 35 active substance to be

adm nistered in a |large inhal able proportion. A
The tairofahérimvention is to prepare an inhalable powder containing a

betamimetic which, while being accurately metered (in terms of the amount of
active substance and powder mixture packed into each batch of powder by the
manufacturer or by the patient before use, 'depending on the inhaler, as well as the
quantity of active substance released and delivered to the lungs on each actuation by
the inhalation process) with only slight variations between batches, enables the
active substance to be administered in a large inhalable proportion. A further aim of
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WO 2005/ 110359 3 PCT/ EP2005/ 005078 the present

iovent | .S_to prepare an inhal abl e powder cont ai
QQ%%géﬁﬁﬁé??%9 whi ch ensures gobd enptyi ng PCTVEPZOO%@O5O78
characteristics of the capsules, whether it is

adm ni stered to the patient using an inhaler, for

exanpl e, as described in WO 94/28958, or in vitro

usi ng an inmpactor or inpinger. 5 The fact that
bet am nmeti cs have a high therapeutic efficacy even at

\tBé prés@ﬁt ﬁh@éﬁﬁon isrBGeSark Wt 1Bﬁﬁlaﬁle%\$dé§%n€’anmﬂ§ a betamimetic
abl eﬁg r _whi.ch hs to use hi g
a@vﬁh SERRERRY FGPTERR § %@C%nsg}csaOﬁ CéBﬂlé%%aWh&ﬂilQSﬂt i
tadeninistdred ts thkbspaife@et ¢ ulsl‘iinﬁ eﬁﬁmﬂﬁltér,l for ??ﬁnpléh@é ﬁéﬂcﬁbed in WO
chieve.the therapeutic .effect, a high
%eé%?égo? ? "HUHE MG WP%CIIQ PRIMRIRBE: i xture and
only slight fluctuations in the dispersion

ey AE il ﬁt:!;afrﬁ eﬁggh%'ee ghcﬁlei)%%eﬁﬁﬁ%fﬁca{: eééhe n@eﬁ Jow doses

are essenti a
amgosasisrther craditionves annnhm lginowsies mdnclpxsapéqetused with highly

at&urafd m%te@ingl Be&iftonlga 'lcg\ﬁfcohaﬁlda@&ﬁl c?fk{h@ a@lﬁ%oscifbtsta‘i’l@e is

e G RAIYEe @Rurer (TS RISPrAPeSSF BTt & high degree of

hanicgenéitg yf ﬂﬁ@o‘éﬁe@ﬁﬂixﬁﬂ{e}&nda)ﬂliﬂ sligif fh’tiatins il €he dispersion

SR 0Ll i SCPRTBEE s Bt ot omenci
of gie Idt\gd@emuﬂturemmb@am ﬂqctailmbmnnfthc dispyrsédn properties are
Qhﬁﬁ)ﬁ it leRBluri %}ﬁa?'ﬂfez % ﬁoﬁlkf Qctﬁf%tsﬁbgﬂéhﬁe f% eleased

prow eanln OWs the
B3 pereibhingongiant a@%twv% edowess passiblei verighidity.
vmththelovvest possi bl e varlablllty The

fromthe powder reseryv

har %ﬁ%ﬁri S s of er;p\kﬁ%/
ARG hisfer RuymOT R DREHLAAA™S 5116 RSbntseran inhalable
powdler' cxiantglmﬂ[gea betanmmesmhehlahoechz&acftehfasleyd?ﬂﬁgh degree of
RS e LA ol i o
Evvide an uﬁlaﬂa;])les ppwdeewhinhrallivws thg inlalatde proportionyofactive
mﬂn&'ﬂ%lﬂe \Aéﬂémfs@@reﬂ%iﬁﬂhé Y, ﬁés'sig ?':narb?lll ased

fromthe po reservolr as resu
poor enptying characteristics, significant armunt S of

The chafmdmlﬁheop n§ aoha i W&Jﬁe?&%ﬁ‘ @ﬂﬁt&ﬁﬁﬁaeﬁfmm
r eser ca I or
§hiter Pfeaﬁ?wgﬁo G CoptaTRR B PeiesubiepAs

inhlalamﬁonb ipbayapeimh partarserar ] ot Eﬁe‘luklt/eIs)I bttuhfts@ed:lsll:t7 hﬁthet he

T T N

spall emenat of the powder formulatlon is released from the powder reservoir as a
result of minimal or poor emptying characteristics, significant amounts of the
inhalable powder containing the active substance are left in the powder reservoir
(e.g. the capsule or other container) and are unavailable to the patient for
therapeutic use. The result of this is that the dosage of active substance in the
powder mixture has to be increased so that the quantity of active substance
delivered is sufficient to produce the desired therapeutic effect.

Against this background the present invention further sets out to provide an
inhalable powder which is also characterised by very good emptying characteristics.
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erapeutic effect. Against this background the
pW&8E95/‘1AOéﬁ?| on further sets dut to provi d&®GHER2005/005078
i nhal abl e powder which is also characterised by very

good enptying characteristics. WO 2005/110359 4

PCT/ EP2005/ 005078 Description of the invention The

present invention relates to inhal able powders

contai ning one or nore, preferably one

enantionerically pure conmpound of general fornmula 1
OOOHHR HNNRz Nb M R 5 CH_4 1 wherein R

denot es hydrogen, G - O Xy or

hHh@gfﬁ’Qent 1B$e1ﬂﬁﬁﬂie¢§te§"btdfrﬂﬁwble Q)w@érs Q;biiw'mmg one or more,
oxy _or denot 9?

areldly £5F en@ﬂ%@%&i@’x@ﬂre arERaHRa hgeag! orinula 1

-0 G -C4-al kyl or H R

-0- G - 4- al kyl eng- COOCL1- Cf- al kyl; R4 dnotes
hydr ogen, Cl - GAHNKYLAGC -&4- alMox :
optionally in the f¢ t he” pha

acceptable acid addi sal t s,Me h)M?-‘a sol vat es
thereof, optionally 1y adm xture with »
physi ol ogi cal | y acceptlabl e excipients. 13;Preferred

i nhal abl e powders as tioned above are™ hose yhich

QYJC}?e l| n one or nore, preferably one enantionerically
8onpound of general fornula 1, wherein R

' d%‘n ot es dydoteybydmgehaCodenalkyl C1F04-dkosy 8 hhlegengen

q¢2 hal 099@ gg&[bg%ﬁsch-\@tl C]%f—gﬂ(o% %91&%10% n;

hal ogen; drogen

iR t he féﬁm’féﬁ hml@gsha m't@e%hlw}cﬂll-@ra mtbﬂ@&ena@ﬁ,
addi t | 0n-©8¢t~&-ﬂ@1@ﬁ@tﬁ§0@{ of 0OVRL-€5-dIRRERREOO-C:-Ca-alkyl;

(ﬁ;‘t onal| d notes ﬁ?ﬂo’é&ﬂf& %4—5@]‘1%10&4—2}?@}{3{ or halogen,
optionally in the form of the pharmaceutically acceptable acid addition salts,
hydrates or solvates thereof, optionally in admixture with one or more
physiologically acceptable excipients.

Preferred inhalable powders as mentioned above are those which contain one or

. more, preferably one enantiomerically pure compound of general formula 1,

wherein

R? denotes hydrogen or halogen;

R2 denotes hydrogen or halogen;

R3 denotes hydrogen, C;-Cg-alkoxy or halogen;
R denotes hydrogen or halogen;

optionally in the form of the pharmaceutically acceptable acid addition salts,
hydrates or solvates thereof, optionally in admixture with one or more
physiologically acceptable excipients.

Preferred inhalable powders are those which contain one or more, preferably one
enantiomerically pure compound of general formula 1 contain, wherein

R! denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;
R2 denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;
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\Q@al abl e ovvders are those which contain one or
ePeMily enanti omerical I3 pure c:orrpouﬂ?&TE‘ﬂEPz005/00507’8
general fornul a 1 contain, wherein R denotes
hydrogen, fluorine or chlorine, preferably hydrogen or
fluorine; 30 R2 denotes hydrogen, fluorine or
chl orine, preferably hydrogen or fluorine; WO
2005/ 110359 5 PCT/ EP2005/ 005078 R3 denot es hydrogen,

et hoxy, dehbRY hydfdgda! hiden &y, Efl‘ld%?l fiforidt &f @18RhY, preferably

hydr ogen t hoxy, et hox R4 denot es
hydrogenhyae%ﬁ ﬁ’éﬂﬁ?xyeﬁﬁ’&xyﬁé L}?F@Perably hydr ogen or
fR"‘]UOT i nedenors hodaige), flilotine of ehiariak, prefrably hydrogen or fluorine;

R RPRRELH tedgr «f 46¢ Bhiutee ity tireprbls sridatitisdm sl
Wyﬂ!mmr solvates therquify sptomediydal ddyniatze pligobree or more
%ﬁ?f’%iﬁl ?lg acEéjJt%lE%Qﬁ%%% abl e powders are those

‘preferably one
enantionerlcally pure conpound of general fornula 1

(Fié‘feﬁ'eﬁ inMAIEBRI ghwrdr B0l %uﬂlycgfn‘?agﬁ %n@rorfﬂ-léh‘ér g?@ferably one

R2 denot es hydrogen; R3 denot es et hox et hoxy
£RARHeRerical @%@ﬁ&?&?% gral gopm él qOAtHiR, Whéreﬂbr m
®! the phanmgﬁyamgahloy fROeRR! abI e aC| d addition

I ts, égﬂf}% b %es or solvates thereof, optionally in
adm xt ur EUFERENEEER nore  physi ol ogi cal |y acceptabl e
&ci pi endsnotéxmzeqlumty etpxytarfhmrmecor ding to the

iRAVeNnt i OReA4 s A ‘?l%ﬁ Ehal abl e powders which contain
one or npre, prefera one enantlonerlcally pur e

opHpBYlinghe fera o the phamaceutieally aogpriableracl ad@w@p@glts,

Ry dF06e6Y, soWatétetﬂh@Irﬁ SPSERAG N alihitiukd Gith orfeh b1 OhbRE

efe abI drogen or, fluorine; R3 denotes hydrogen;
yeag &C@ﬁyﬁé?ﬁpﬂiégﬁex?u’mq ne or chlorine, preferably

hydr ogen or quorlne 25 optlonallylntheformof

G BARRG eI 52 bt ie B BBV GR frsly iph iR dgsss which

ﬂpmalrome Ot MCQICMWV@m@mahbmeacdﬁmmlcmampound of general
foratilh 80 Gderein

R! denotes hydrogen;
R2 denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;
R3 denotes hydrogen;
R# denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;

optionally in the form of the pharmaceutically acceptable acid addition salts,
hydrates or solvates thereof, optionally in admixture with one or more
physiologically acceptable excipients.

Also preferred according to the invention are inhalable powders which contain one
or more, preferably one enantiomerically pure compound of general formula 1 in
the form of the free bases thereof.

Of equal importance according to the invention are also inhalable powders which
contain one or more, preferably one enantiomerically pure compound of general




10

15

20

25

Also preferred according to the invention are
hal abl e Bomders whi ch contain one 30 or

pWQ ePaMLY03%2 enanti onerical I y6 pure corrpound’CbT/EP2005/005078

general fornmula 1 in the formof the free bases

thereof. OF equal inportance according to the

invention are al so inhal abl e powders which contain

one or nore, preferably one enantionerically pure

conmpound of general WD 2005/110359 6 PCT/ EP2005/ 005078

ff@frﬁwaal i the hha Jf%@bﬁﬁrﬁé&uﬂeﬁw%@#ﬁbﬁa#ﬂ dluon Salts thereof,
ereg be

acceﬁta le acid addition salts
VEYER Sea; Reyrapyessatrek by gensrah fosmuladeHX of er r ed

i nhal abl e powders contain as acid addition salts one

el nBF B B trs RS NS i B s S terably
Mrmpmmmmlimmﬂhdﬂm,t h a single negative

charge, preferably an anion with 10 a single negative

char ge (sel ected fromthe group consisting_of chI ori de,

brom dg, i odide, sul phate, phosphate,

' te, naleate, qacetdte,

met hanesul@ 5 ni t
benzoatle, ciYratey sal{ yHatlé triflRoroacet at e,
fumaratle, pygrtrale, gkal a}Ne, succi Na nzoate and

p-tol ugnesul pho and~t he g oup By R2,| R3 agg R4
may haye one of above- Ment Mm ani ngs,
8.-F0 e

optiondlly in tF rm of the taut

the tagtoners, hy@drates or solvates{fheredf, as well

as optilonally in @Hm xture with one Br nor

physi ollogi cally acceptabl e excipients. Prgferred

i nhal albe powders contain one or nore, preflerably g%

conmpound of 20 forrmula 1-HX, wherein X_ denotes am—
€W th a single negative charge selected fromthe

Q-oup C Qaﬁ(bt%E hA9nRin \Qﬁh%rél f8e n@%ﬁfﬂe%’argcéj g@&@fa%ly an anion with

met hanesul nat e, eate,. acefate benz
citrate, 28 g Wgawec arge selsrddeamthe sropmeonsisting of chloride,

tartrat ebromide, iodide, sulphate, phosphate, methanesulphonate, nitrate,
maleate, acetate, benzoate, citrate, salicylate, trifluoroacetate, fumarate,

tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,
and the groups R!, R2, R? and R* may have one of the above-mentioned meanings,
optionally in the form of the tautomers, mixtures of the tautomers, hydrates or
solvates thereof, as well as optionally in admixture with one or more physiologically
acceptable excipients.

Preferred inhalable powders contain one or more, preferably one compound of

formula 1-HX, wherein

X denotes an anion with a single negative charge selected from the group
consisting of chloride, bromide, sulphate, methanesulphonate, maleate,
acetate, benzoate, citrate, salicylate, trifluoroacetate, fumarate, tartrate
and succinate;

and the groups R!, R?, R? and R may have one of the above-mentioned meanings,

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or

solvates thereof, as well as optionally in admixture with one or more physiologically

acceptable excipients.
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and succinate; 25 and the groups R, R2, R3 and R4 nmay

ave one of the above-nenti oned meanl ngs, optionally
|Wq BRO¥LB32? the tautonmers, mixtures of th&CT/EP2005/005078
tautonmers, hydrates or solvates thereof, as well as
opti onaIIy in adm xture with one or nore
physi ol ogically acceptabl e excipients. W 2005/ 110359
7 PCT/ EP2005/ 005078 Preferred inhal abl e powders
contain one or nore, preferably one conpound of
formula 1-HX, wherein X- denotes an anion with a

| e ne vec rge selected fromthe

?&ﬁ HgalaF %f?qraeonwe% ﬁaﬁegm%mafeégblﬁ@mwp@pound of

afonhalaex 1-HX| whtfin sal i cyI ate, trifluoroacetate,
fggmar at e ,and succi nat e efér ablé chl,ori de
GHeeEr U

eat e,
T oyl afEROtR AR AR With % Vep%hafgf‘ciﬂl%ﬁt{@]from thie group
pr ef er abkynsistimgof dﬂorlmdnélﬂlan@"wpmaﬁ%,,mmatef@cam tfrate,

gly:a)%ll gﬁ\éle é}@%a(%{; ﬂ@g?%%éfat%ﬁ} g a%CIn QE& B}'eéfgrag y chloride,

t he t aut omdeate, tajidylatee uroarats ahd au@snathep:fmf:ulads preflerably
as opt i oeﬁjolrmet n adm xture with one or nore

MmO' 0gi C ﬁ?e g%cept abl e exci pi ents Al so ] )

Faft Egrf&msa‘p % B 2og By may havg ane ef gvvithove mgntigned meanings,

opribAklly Med‘bnﬁﬂﬁ'%e takRoRie sy, aﬁ'iﬁ?ir}és @f‘ﬁle tautomers, hydrates or
pure conpound, o ener or mul a

SRRl 2Ge0E B eIDH SRS I e e i ey Tapre.physioloically

@ctppdatd ¢x&8ipie®.- 1- hydr oxy- 2- [ 2- (4- net hoxy- phenyl )-1,1

- di net hyl -

et hyl anj no] et h%/l }-4H benzo[ 1, 4] oxazi n- 3- one- hydr ochl o
Pylgfoparticulprly preferred are inhalable powders which contain one or more,

EP@fm%‘bﬂ oﬁ@eﬂarﬂidﬁéﬁﬁaﬁyﬁﬁﬁ@%ﬁm%uﬁd GrgRhdrd] toRbdiyd 2WHIh are

r OXy
?IFIVF? %%?WM‘F‘P"S@H‘E‘S[@ 4] oxazi n- 3- one- hydr ochl ori
der 6-I8rdroxy-8-{(R)-1-hydroxy-2- [2—(4-methoxy—pheny1) 1,1-dimethyl-

( R) %%?anggm? eghyﬂ 9t %egzoe[qyi]%xa%m}- —one roc orci am no

et hy BH{(BY 3+ {R-G2y-diFubempbériyl 4]l dxdnneth@]—emg}alm)mb})d Hiyairbxy-

o (9D bemsplt ) agins 3 amecbydspchlprdes, i no

- 17 h§d(By2- Bk ,|5}—d1§uoro-phenyl) -1,1- dlmethyl-ethylammo] 1-hydroxy-
gydr@tw f|-4H4I})éﬁSz%{1 ﬂl&aﬁﬁﬁslb\ﬁ@t & ﬁl 8e; 25 -

) 1{ ﬁgd{f(ﬁ)g@z Eé ﬁ%, }lijc%&?p enyB )1 cilimcﬂlyl-etlt-nﬁamlr?é] -hy or;gr-ethyl} 6-
hy dr bydrogitdigeakdf 144 oxadns3-Snehedrdenlbridd| ori de; -

6- hygr{ﬁﬁ%{ 28 [é» Effu%rg%ﬁenyy }21 Li stﬁyreﬁlg?arxmoT qnl){yc}roxy—ethyl} 6-

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

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

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

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

- 6-hydroxy-8-{ (R)-1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4,] oxazin-3-one-fumarate;
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et hyl am no] - et hyl } - 4H benzo[ 1, 4, ] oxazi n- 3- one nal eat €;

é’y%@%@f{g’( R) - 1- hydr oxy- 2- [ 8- (4- met hoxy- pRENYEF2003/005078
-di met hyl - 30

et hyl am no] - et hyl } - 4H benzo[ 1, 4, ] oxazi n- 3- one

salicylate; -

6- hydr oxy- 8- {(R) - 1- hydr oxy- 2-[ 2- (4- met hoxy- phenyl )-1,1

- di net hyl - _

et hyBa{rtkljozl-@g@%-&éiﬂﬁbkqlgﬁéﬂlﬂulf‘}-hﬁﬁéﬁwe&y%%m]-1-hydroxy-

? lFJ{;: i é&%ﬁﬁd}é&?t@%é{"%gw{[ L&Wq&%ﬁww-—mﬁllﬁatﬁs met hyl -

et hy BaitR)<-[2-€2 avdifthofdphema R 1[1-diméthll-ethylamino]-1-hydroxy-
g)((;/z E%yg}dg;}g'@g%aﬂ-génz\éﬂ ,%?(g)xsa/z}nl- §051'1%-38311icy1ate;

8- { ( B H{BI{2{%-22 A-diiflabrmpherpiipayl-finiethyHetwtanyino b Hyidaoxy-
| 0] ey AR R) A Derfiol 9 QY i 5t Mk thal)

8- £ (RIR)12212-52.4-diflpprropbemieiyi-limethybe trstanyinok4d Hyidaery-
i noj g&ygkléflﬂ"ﬂ&‘wﬁhﬁybéﬁz@[glﬁéﬁ’ﬁﬁ-ﬂ?&%ﬁﬂr&mﬂ

- 3+ -sal’i cyl at e; . :

- 1 ( RO (13452 diflmpisoPlaetpiehyi-fime thykie hatamino ke Hpidaseey-
i no] ethyhyéh@dyoxy-4H-benzo[1,4)oxazin-3-one-maleate; . _

et g}’%-}{'(ﬁ')fb‘i B0 AL OSBRI 1 XX a7 i SRS SS - 23 droxy-
( R) - &hyD-¢-hydrabiyktHebenzp hisAjdgazih-3-otiersalibylhtegt hyl am no
L;ﬁ;?ﬁ%??%g%—?ﬁﬁﬁ#%%@%ﬂ‘ﬁ Rt ﬁ%ﬂﬁéﬁ?f-&m?iamino]-1-hydroxy-
(R) - gthyb-6-hygregyropenzp bl dxpzin-3-omersticpiphtest hyl ani no
1-1- ?A{‘_@RM[Z-@QSf‘diﬂM{n}o-pﬁe § QXY it PeOEPlatniftb] - 1-hydroxy-

: - el R <) )
(())F({;i ’ é% %?%%Y?‘?ﬁgb%lzeﬁb |aspzip-3-ogefImaFateet hyl ami no

] - 4- 8y{dRy-2y [2-@4-|hw¢?f§3tfl‘i@¥i§ﬂ)OI’SY=d4hie|ﬂﬁ3ﬂ-?teh)ilaﬁﬁno]—l—hydroxy-ethyl}-ﬁ—
oxazj ny 3-onessal i e; .-
8- { (fﬁ)"l‘g’?‘{"%ﬁf‘g’,eg?@xf‘ﬁ86%‘-“&5%%?/‘%3-1&%“15- di met hyl - et hyl am
i no] $-J{(R9‘@I“&fﬂ'eﬂ?dxwli}heﬁyhygl@Mﬁlwm@ﬂn@}l-hydmw-ethy}}-&
oxaz . : - . .
(R -2 ‘g’ '3%%'-%3??‘?[324.]2’-‘% e'r?"i’é“:_"i?l’fylcﬂt?fet hyl - et hyl ani no
1-1- 8y [2-(4-ethoxy-phenyl)- I,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
et hyhydréxiat-Beizd]it 4] 8R700-B-dd Q¥@ccimady one- f umar at e;
8- 1 (R B2l -ethogrPhsnghy - -dimethyledilgming] plpydsoxgrethyl -6-
- 1- hiygtiroxy-4&1-bighio[@, 4] pskizinep-did-henand; 1, 4]
0Xazg, N+ ney eat e:; - . .
o e B Do TRk pbemllsty y dimethy- s gpingllssibpm s ot} -6-
- | - hiyxeiroxy-4&i-ghio[8,4]08azin-3-one-maleate;
hyd - _p-13 al i-1z - -6~
D S S A o
- 1- Nfrgxy-4di-hgnzald.4] oxazin-3-One-salicylate;
hyd = drot -10;13 | if0]-1=h -ethyl}-6-
(SIS i 1 ] Lo o
hydr 0 %ﬁ—;)p%z [1,;4]oxdzin-3-0ne-succinaté an

- 8-{(R)-2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-

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

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or
solvates thereof.
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hydr oxy-4H benzo [ 1, 4] oxazin-3-one-fumarate; 25 -

8-b(1Ré¢ 2-&/2{-@{ 4-f 1l uoro- phenyl)-1, 1-di net hyl - et hyl am no
WOgeRHEI0R %y } - 6- hydr oxy- 44 benzo [ 1, 4] PCT/EP2005/005078
oxazi n- 3- one- nal eat e;

8-{(R)-2-[2-(4-fluoro-phenyl)-1, 1-dinmethyl -et hyl am no]

-1- hydroxy-et hyl }-6- hydroxy-4H benzo [1, 4]

oxazi n-3-one-salicylate; - 8-{

(R -2-[2-(4-fluoro-phenyl)-1,1-di net hyl - et hyl am no] - 1-

¥ GhO ¥t b})wﬁérsganording to the invention the enantiomerically pure
hydr oxy-4H benzo{ 1, 4] oxazl n- 3-one-succl nate an

- 8-1
CRmpeYngs of gengral orpind, wharein B R, IRA Rbangyas ereiabefore defined
hyelpeas¥nEinitydtalbine Hyieh CoprichDeR 2 ford dfl the crystalline tautomers,

oxazi,n- 3: one-funar ate,. optj onal [ he form of. th

R Puas Py (g ning RohGS ihdrspl Paignang prage e are

sohnadmsritdibr ok, c@’étamhﬁﬂﬁﬁﬁhdﬂrﬁﬁl T g@ns\lgl formula 1 wherein R, R?,
0) 78 ... . i abl. ers .ac in .

T RPRAOBE et 1065 AR, BRLSROR AR 368 OF fld\dvstalline

siutgeress,airystalline hadmteswreeryinlling soRatesRBeRof, avliclagre further

REEAICRRREQTE 1R thELske @YRalRhe 2OMpIuRdS WhHEIPbLdR Gn LRI Bne crystal

rystal

optl,?nal_ly In the Tormof the c i ne tautoners,
&QAiticatiqhe hydrates or crystalline sol vates thereof.
Particularly preferred are 5 enantionerically pure,

5 AR R Bl B Bl e Binporuncs
op forondh 1ywhioh doendt@onsifute henixnys tofilzhy pelynmaphanemystal

%«?’c@ﬁ@ﬂddd@%ﬂlgﬁ ek fanaf/y&.trﬁhéaaegg of ggg B glgoyra ;&?@?ﬁf’

h are further” characterise ]
enqdifigatiang avido thsoameephaiis o visgeans state ofithe epmpenydy agcording to
fegdlhgati on. 10 By the expression "only one crystal
nmodi fication" are nmeant crystalline conpounds of
Eg{lwl a, 1 which do not_constitute a_ m xture of an

y
Grthervse stgteda the sk groups arsssrajghteaharmey endranchgdalkyl
i f r ifi:cati
1 fipsiatitf £k Bicafth AonfE Phe TolRlihe afPRERGRL B Ry of
axaropkei mythy, ethsl, fpsopyllar butyluninsemetdses tiesabbwedations Me, Et,

l_.gr re stryaight-chained..or branch
PG B bl o8 SHE o Aie1S WPl TSRIE R, FARUF BByt Unless
bﬂihelr‘lwwiersmtadl,?hmghimf&ﬂ ﬁwpymcmutypmmr?eau ietgugbible isomeric
t , tyl. t .
gcgﬂ%/seq}‘i tﬁ{: plgjg%@s%rg’qq%g%{on. lT[flug,o or eﬁ?ﬁaﬁfc, prgpyl includes »#-propyl and
iso-propyl, butyl includes iso-butyl, sec.butyl and rerr.-butyl, etc.

Unless otherwise stated, the alkylene groups are branched and unbranched double-
bonded alkyl bridges having 1 to 4 carbon atoms. The following are mentioned by

way of example: methylene, ethylene, n-propylene or n-butylene.

Unless otherwise stated, the term alkyloxy groups (or -O-alkyl groups) denotes
branched and unbranched alkyl groups having 1 to 4 carbon atoms which are linked
via an oxygen atom. Examples of these include: methyloxy, ethyloxy, propyloxy or
butyloxy. The abbreviations MeO-, EtO-, PropO- or BuO- are used in some cases
to denote the groups methyloxy, ethyloxy, propyloxy or butyloxy. Unless otherwise
stated, the definitions propyloxy and butyloxy include all possible isomeric forms of
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15

20 Prop or Bu are used to denote the groups nethyl,

I | or butyl. Unless__otherw se stated
thf’&igyﬁ opyl and butyl i#A8lude all the 65@@%0@5/005078
isoneric forns of the groups in question. Thus, for
exanpl e, propyl includes n-propyl and iso-propyl,
butyl includes iso-butyl, sec.butyl and tert.-butyl,
etc. 25 Unless otherw se stated, the al kyl ene groups

are branched and unbranched doubl e- bonded al kyl
ghe gERPsHR@USsHian.t & hyscfer ssamales propyiow inoludeswhriyorylexy and iso-

g WS

b o o it e PR o TSy B Wyt e Tn

tSDmetcmsm, alithyh o!xqscg]pc wfsh¢ presefit miviayiorg nbel psin alikory Bsused

3 n and unbra hed aI | . groups havi ng to 4

I BAOE RS e RIS cA i el sh S B IngBEr chtBiss propoxy or
oy Bey afsotdesRditt dendfs P LOR¥th La%Yo ropyloxy o
ropyl oxy or butyl oxy. The a br%viatﬁ%%@ywb ,xﬂﬁﬁagy = or

€¥¥.or BuO- are used in sone cases to denote the
groups net hyl oxy, ethyl oxy, propyl oxy or butyl oxy.
Unl ess otherwi se stated, the definitions propyl oxy

aTuto o twlthin sheisbey eUcﬂ'&h ﬂesda@ﬁﬁzbﬂhcﬁl de%@fé@ﬂhSnﬁ@bﬂl%nﬁé béhine or
35 005/00507 t he in

2 9

e s %‘ﬁf‘?@ B, NN 9By ERisade the preferred
mabg@pyloxy and |so- propyl oxy, butyl oxy includes

i so- butyl oxy, sec.butyloxy and tert.-butyloxy, etc. In
some cases, Wthin the scope of the present invention,

e torey smpntiorastically pussatescribes wathin G sedpe of Sremredekyinygytion

- Rempbwtdsaf Yonn‘iﬂhel Rl Ble X Yo aﬂrﬁ%&neﬂapgﬁfﬁy oPht Rast 85%ee,

buto y 0 use o denqte the grou

léb?{/ ea%ts‘?me&x 1 Pskegaly 2 %‘ixfof;ﬂ 83@9 termefedgramtiomeric

m¢elgs)ris kinevisimathe a@bnd h@cﬁbeﬁﬁa bptidaV gty @f ckiedl @b/pounds.

fluorine, chlorine, bromine or iodine. Unless stated

to the contrary, fluorine, chlorine and brom ne are

Hﬂ?@ highly eryseallin® comipogeds of fitremle 1 mmaynbebbeired asaillaytrated below
sﬁrlbes wWithin the scope of the present

|nv ntio conmpounds of fornula 1 which are present in

an enantionerical purity of at |east 85%e,

preferably at |east 90%e, particularly preferably >

95%e. The termee (enantioneric 15 excess) is known

in the art and describes the optical purity of chira

compounds. The highly crystalline conpounds of formula

1 may be obtained as illustrated below (Diagram1l).

WO 2005/ 110359 11 PCT/ EP2005/ 005078 O~ p O~ ~ OH
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HN M - HNHN OPGOPG OPG 2 34 R HzNR20~I\/bl\/ba

- OHHRHNRHNNRa R4 T M M a R OPGCOPG

cW@ MBS IN NRZ Mo e a RIOH R4 Dagr&’r@TL/EHZOOWOOSOTS
the conpounds of fornmulae 2 to 5 and 7 nentioned in

Diagram 1 the group OPG denotes a hydroxyl function
protected by a protective group (PG. For a 5 choice

of suitable protective groups for the hydroxyl group
reference is made to the prior art as given for

e| Protective Gou in Organic Synthe
ne and P.G M ]H%ts, Jghn Wley & Sons, nc?: !

th| tmeon, —+999—Fre G deretes~a gro
whi c sel ected from ano O C1- &4- al kyl
-0-benizyl or -O CO Cl1-C4-alylf, preferably 10

-0-metRGl, -, -0-benzyl or -©®%cetyl, particularly
prefegably -0-nmethyl or -0-Benzyl, particularly 4
preferably -O benzyl. In the conmpounds of fornulae 3

and 4 nmentioned in Diagram 11 the Fgroup L denotes a
| eavi ng group. Preferably,l, denotles I eaV| ng group

sel ected fr ng 15 CH’I ox1 n rom | odi Je,
nmet hanesul phonatje, Me Me ,
HN R
6§ ~F
—— Me Me R®
OPG
5
O
ﬁ/\o OH H R’
HN N R
— Me Me
RS
OH R

| =N

Diagram 1:
In the compounds of formulae 2 to § and 7 mentioned in Diagram 1 the group

OPGQG denotes a hydroxyl function protected by a protective group (PG). For a
choice of suitable protective groups for the hydroxyl group reference is made to the
prior art as given for example in Protective Groups in Organic Synthesis, T.W,
Greene and P.G.M., Wuts, John Wiley & Sons Inc, third Edition, 1999,
Preferably OPG denotes a group which is selected from among
-0-C1-Cs-alkyl, -O-benzyl or -O-CO-C;-Cas-alkyl, preferably
-O-methyl, -, -O-benzyl or -O-acetyl, particularly preferably -O-methyl
or ~O-benzyl, particularly preferably -O-benzyl.

In the compounds of formulae 3 and 4 mentioned in Diagram 1 the group L
denotes a leaving group. Preferably L. denotes a leaving group selected from among

chlorine, bromine, iodine, methanesulphonate,
trifluoromethanesulphonate and
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trifluoronethanesul phonate and WD 2005/ 110359 12

PCT/ EP2005/ 005078 p-tol uenesulfhonat e, preferabl

HILLOORIL B3 oni ne, particul at2y pref er abl PCT/EP2005/005078
chlorine. In the conpounds of formulae 6 and 7

mentioned in DDagram 1 the groups R, R2, 5 R3 and R4
may have the above-nentioned neanings. Starting from
8- acetyl - 6- benzyl oxy-4H benzo[ 1, 4] oxazi n-3-one Ot he
conpounds of general formula 3 are prepared in the

renner g%é‘r{e%hﬁﬁat@r?&geéﬁ chldifne GOTRAMAS, Hlricylarly

for I's.then conver ntlos ective
i chforineio chiral transition metal cat aI yst,
into the chiral al cohol of general formula 4 whi ch is

hep reacted,under suyit condi.tions oform

iR FORPpRags 8? for 37 RERYES laff) .gﬁfgups R, R?,
Bé amainR4 ﬁfagvmademe/ﬂlbwveeﬁleﬁﬁoﬁétﬁnﬁﬁﬂmmnd of for mul a

are known in the art (cf. for exanple Hamada et al.

Og. Letters 2002, 4, 4373-4376). By reacting the

&tam@gircan \&-awtxli‘@bamyiw-@H -boao(l 4] (ﬁcatzhle’a‘me}:(_m thtscompounds

tgél?érﬁl*ﬁoﬁnﬁlalﬁ afd ﬁr % A nuetlﬂ nTﬁHrge? gg@ Do QRY f)h%)? gﬁt The

conpoun eaV|n

ﬁPBIPé’é‘PF‘\% formedls i@@?en F'Pn‘feﬁté’-dcftmﬁﬂgwi%c%’ﬁi% o &m pregence of a
ahﬁamanm@m ﬁie@-.ﬁttatdl st/ %6 Ahd 1Pl aRIOKLPYE gaﬁrﬂ%ﬂﬁﬁlaat which is

th | t
7 Baetsaf ééﬁfié"flswm@gﬂnaﬁo? A i O3 e 10§ ol 5.
Methodsebﬁs}hﬁliesmmgmmmaﬁs fomt durivasivdy efcthe campoantiaififdrmula 3 are
AR RO (e ey Mkl LESEN ROARYG08! k71370
Boigastingibe oxiang Stvoith Hee 4minesof t&nmula 6ithe conmypouafls of formula 7
E%@@tﬁﬁfeﬂ {Ridd ﬁlﬁ?‘b‘% doB& ?RQJ'HRH PB%&@J!)? émgﬂa 1 after
Fhe i vide

talneogln crystalline formin

cgrggiod g PrFeRvessorR 4P c Hahe §pwg>0@pdg of fgnga 1 are not

pbmtmajsmrmystamn@abfme;@ 1Y imethbA Of SRtHedié bamedMblols, the synthesis
ni sati.on is, rried ou

Pr ef Wi t
LR AT T R AR R PR
comnespoadithiy sitbject cgabe fuatl imstheickpagaental parteofahp peesent

#nﬁvlepﬁénﬂﬁ’z{t%ﬁﬁw?a”i cularly preferable to use air jet

sin ‘he material is 30 comm nuted by the
i nmpact of the particles on one another and on the

YR btder@b p"r&?are ghd ﬁﬂia%l@ﬁ%&éx@%‘bcoxﬁﬁ‘ﬁg 9 eQHbé{tf&h it is first of all

rocess mag? ecar“ed% %so cal l ed
BRAITALY £9 BYFRATE Fie copPewRds 9 omﬂp Lobtarpser crystalline form in
finelpelividgd (enthicdoaed) forpi.ef err ed

The micronising or grinding process may be carried out using conventional mills,
Preferably, the micronisation is carried out with the exclusion of moisture, more
preferably, using a corresponding inert gas such as nitrogen, for example. It has
proved particularly preferable to use air jet mills in which the material is
comminuted by the impact of the particles on one another and on the walls of the
grinding container. The micronising process may be carried out both by so-called
counterflow mills, optionally with subsequent screening, and also, in preferred
manner, using spiral air jet mills. According to the invention, nitrogen is preferably
used as the gfinding gas. The material for grinding is conveyed by the grinding gas
under specific pressures (grinding pressure). Within the scope of the present
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manner, using spiral air jet mlls. According to the

SRyt fogen 1 preferaply  used oo Ber ppogsi0sons

the grinding gas 35 under specific pressures (grinding
pressure). Wthin the scope of the present WO

2005/ 110359 13 PCT/ EP2005/ 005078 invention, the
grinding pressure is usually set to a val ue between
about 2 and 8 bar, preferably between about 3 and 7

Wennb’ﬂﬁﬂm@‘rﬁﬁﬁﬂi@bf@ésﬁ%ﬁ%&ﬁhl vto 3 vBlueérHedn abvdit 2 and 8 bar,

BeFtrReDdsiee abo it Agd bttt pituabbibos et b3 5 and 6.5
baeeiThp meatsrialdpr gﬂﬁﬂimgns fibimc dpeaiofettrhil hgzrmsa:m of the feed gas
BH&@[%{J pigspr@fsﬁl?gsdgf@ercgﬁfé‘é% ff gﬁ ﬁ@g@ %c%ff)% tls ﬁge%{:r?t invention
p iegdeprepyyre l@ébﬂmnaeﬂmmt 23ml &har,@rﬁarawuabetme@u@bout 3 and 7 bar
8R4 R praLdbly| B&vée@ﬁ %oﬁé@ sUsifefle ibar ﬁb§ﬁ:&5¢%§ﬁ&9&wme feed

i nert das nost re er ab rogen a

##% wied4p alsg paefegfmin AR IpeLE gg%a an@strmef@ pivengenagaindi hie
htatérl o lba gih»umycrbﬁan@fé do'i’npcﬂind@ abe&@n;gf toPfoeriulbl )y mAP be fed in
é( @r b abou ﬁ %O For

dihrie &R B0 S bbby A abor Bid §fmithe

invention thereto, the follow ng apparatus has proved

ﬁﬂggﬁﬂﬁﬁle‘;"%’i@low ?&M&tﬁlgﬁﬁ@%ﬂbﬁ? bt ﬁfc 1ﬁ9€rﬂ{?rn8ﬂ1%fetgloﬁ{e following

croniser w
ARRRSaBY has Pepvedsiuitable/ama pomble e dn@tmmﬁ an @t jesanill: a 2-inch

Nﬁ@ﬂ)fﬁ{er th BER#Rg 0. SrJﬁhﬁ %o&@'ﬁa@@@f‘m&'ﬁ% Stuf@vant Inc., 348

A RS R T ST S R AR D N
gi:;:trweﬁs ﬁﬁeferﬁ;lﬁ chied dlﬁ@dg’tﬂgﬁﬁgbﬁungg@ﬁ%dmé p_ﬁra;ri&efs. grinding
AR ROt 5 - 2 Bab 28 PRSI S it 0" 477 by Stpply of erinding
mt&rmieatbgutl\lﬁs@hg/jmnphar ma, type Jetm || MC 50,
Nﬁbﬁ‘ﬂfr '&X B‘fe ggﬁé ﬁg@gf €Wl BH éljlﬁllf :94 11113&‘% Bg ME&?Fsej%@qgma, type

araneters: di ng p essu
1l M, m’l@@lg maé' begoragd vmh Ih@foﬂomg proqesseparamsters:
feed pressure is always set 0.25 to 0.5 bar higher

di ng pressure t d: 20 g/mn
iﬂ ngliﬁe%/hﬁe?n) nozzl e settlszngb?f g.}jg?tso?jﬁg 37.2 mm
€€

dpgessbre: The ground mat er i%9 bah(y- 61 bamied is t hen
further processed under t helil&!e! 81\@ 1284 pressure is always set 0.25 to

0.5 bar higher than the grinding pressure
product feed: 20 g/min (+/- 2,0 g/min)

nozzle setting (injector): 37.2 mm (constant)

The ground material thus obtained is then further processed under the following
specific conditions. The micronisate is exposed to water vapour at a relative
humidity of at least 40% at a temperature of 15-50°C, preferably 20-45°C, most
preferably 25-40°C . Preferably, the humidity is set to a value of 50 - 95% 1. h.,
preferably 60 - 90% r.h., most preferably 70 - 85% r.h. By relative humidity (r.h.) is
meant within the scope of the present invention the quotient of the partial steam
pressure and the steam pressure of the water at the temperature in question.
Preferably, the micronisate obtained from the grinding process described above is
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specific conditions. The m cronisate is exposed to

e 0 at a relative 30 humdity of at_|east 40%
g@@%@gé&é\i%re of 15-50C, pré‘ierabl y 20- 458(3%@0057005078
preferably 25-40C . Preferably, the humdity is set to
a value of 50 - 95%r. h., preferably 60 - 90%r. h.,
nost preferably 70 - 85%r.h. By relative humdity
(r.h.) is neant within the scope of the present
i nvention the quotient of the partial steam pressure
aﬁs;etfea B3 FhAm8ss LsRliAbnd ﬁ&n‘ﬁ%h@d aBbvd foe at;ﬁm@arcata@ It 6

uesti.on Pre erabl he m croni sgte obta
o ﬁ%efgtﬁbhmﬁﬂaeﬁro&f&@ TOURIcTE SURETEY 1 éhﬁ‘v@alﬁber conditions

mm%ﬁV&%WEZQGWQBQZB hoaits) jpeefe 2l ghduhe 5 to about 96

SRR hr S bR RO, 05 2 bl R

iebnghinent gus step tihllowadiher dryongliEhieqgreundremttenaldsi exposed to an

'%E%\%dft@ tp%?:&ﬂ%e ]E%§ is AU hic6RisPe Waleri 1@&1?15’0??& ¥%fm elevated

bout 15 about hour's, "particularly pre Y
seTBReratereal aabnst 40° msafesably at leesuPa s mad Rmost 70°C for a period

@ﬁb@wams Howr§ piéi%ﬁhtily‘i ofsahb@ﬁéﬁe dwoﬁéyﬁﬁﬂeuﬁhﬁ peéf@fmly from

rial is, expose vat ed tur
i OuSHE Fhey Beredsed Biate l&n@wogw idpigs Bamidity of less
ehany 60%4 préferipdy Risibanof0%atanldqasticdly prufehblydbisythah 30%.
| east 50C and at nost 70C for a period of at |east
0.5 hours, preferably 0.5 hours to 6 hours,

' iﬁmmwomsw cpmpbundbofformma 1aceonding © the igvemgionswhigh may be

bﬁgiiﬁ&ijb¥ %@Heﬂﬁ)dqél@cﬁbtﬂ 'af)bvn[ehav% 4 ﬂlxrﬁ‘ﬁét ﬁstgeh‘%ﬂr‘éi'cfeymﬁ Xso of

| ess han %9 pre er ab €ss

Bsrvsea .4 iy apd d Peia Bref emé%& F‘I’f%?ﬁnéb RM aPHd Wing Pariadaly

peéfefa%nsdsetweeﬁ ar wtyhlaarﬂd acaw dinn@difort hRyiapy @Hﬁﬂa@ﬂérlsed by the
obt ai,ned a ovq

d
RAtAERSE et of BRire eher: 1V PEFED ﬁs&@%ﬁf 610 G i
prdfemabliamodrd Gmn §0°%f er abl y between 0.5m and 6 m

BIEKUAERN AR RLE5ERI BENERIn Lo R AO iAol Betow

are C aracterls

@K@?O%fofrtbﬁ QAUENERY @mupiﬁeﬁ@rﬂmnsi, based omém vpbargg distribution
Bﬁﬂ{é iadbAadhal paPi@LLereRE ¥h£‘i‘%?erfsh@@gl%@ l%(s Ihﬁdwa es the ]guannty of

ter| Stl ¢ val ue denot es di an va

61y @-& nie bemdow %V@Hw)@@bwﬁg o ala%pﬁtgﬁ?%ﬁf The
paﬁtdles:m@s were dedetidnedagedn eife M@fpe\tﬂlmmpredeﬁﬁ 1hkr§mﬁcblﬁﬁy laser

of .t h diiv t ., Ih h
(o bt eBraBBoRL. 48 et rbatpEi B it e sy by laser
alf&apmn bEEamihofer wiffravodninwasl effeated usingnho metthed described in WO
/0t7|8@bg§pag'ré1§%ﬁ§)artl cle sizes were determ ned within

e scope e’ present invention by |aser
dlffractlon (Fraunhofer diffraction). The

%E%f@r&ﬁ&éd)l?olﬁ oiu'i]&s Wéﬂe?&ll?oﬁhﬁﬁsl @ééchﬁ@& herembefore may
dlffr tlong E fraction) was ef eP F
ggp nO PPt gy other excipient. Preferably, however,

the pharmaceutlcal compositions according to the invention contain in addition to

arly

one or more, preferably one, compound of formula 1 at least one physiologically
acceptable excipient or a mixture of physiologically acceptable excipients.

Examples of physiologically acceptable excipients which may be used to prepare the
inhalable powders according to the invention include, for example,
monosaccharides (e.g. glucose, fructose or arabinose), disaccharides (e.g. lactose,
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25 03/078429 (page 16 ff). The m croni sed conpounds of
e f | a | described herei nbefore may
%@ﬁ %@éﬁlﬂ% used for inhal atfdn without any(%lf/ﬁg,ZOOS/OOSO'iS
exci pient. Preferably, however, the pharmaceutica
conpositions according to the invention contain in
addition to 30 one or nore, preferably one, conpound
of formula 1 at | east one physiologically acceptable
exci pient or a mxture of physiologically acceptable

@mhﬂt&@]; ﬁlalto@(@ffﬁhﬁﬁoﬁb, @Hg’éi' OSSIeRCENaraes %@'gaﬁiaﬁodextrm,

EMiyost i Ane BHrivHi®: nehoD oPO RENSRIECelie (redomen),

@mlmriﬁohpls&'é greoridad.cihannidels xgkrot), aglits asids (drgitthohgdchloride),

SR Ak A BEROr b s 6B dnan B B spiGie. spitpelypebalose)

@ﬂ(aiirleﬁal ad plkabng garth ametalraliy ©fistehec adidse (@ Mg stearate), salts

t
t her aof E‘tﬂrdm ri gc‘ftalkg&}l ﬁ%%%%tgf@l‘( @gggfég fedse @EipiéiRts with one
pBPYhS eQOs o Bisagtharigen or pelyaloeplstase psedaivhils the use

o€ leﬁ:ﬁos@? Rcode) erehiEO6H hﬁ'ﬂrﬁi%),,preféi*éﬂlﬁ%?ose, mannitol or glucose, is

ar.l ref er abl act nma
bR irafspeticyig i, Dt Aok ckehfisah o iinsg theig hyriratpy For the
@hkdeSIem of dmrihbenniiigllacsadd ¢r mhnaitels iflte paritidulaelyprefdired excipient,

SR s ol o g BTSSP

anot her . Preferably, nono- or disaccharides or

IPR }iﬁhﬁ&&%@ ﬁnﬂ%ns%ééﬁufé"ﬁ) ﬂ5§ané?{lﬂo a\fi;ltxi‘eﬁ(acontam in

aﬁose tre 0s Pf manni to pr efera | act ose, |
aoqmﬁpmlzfi@ g Epl@fréwls@éogl?ﬁéw%wrable;ﬁxcwnn the
Raio eﬁﬁe@h\/;ﬁilmd offfothaldl Dedntief eﬂchﬁérﬁt iB yighiAtyeieept M@ the range from

bl EXPBRREmaRleginly at OB ERa00f Ehd Barditly Prebtioly from

Ilam0@ste FrdOe0(; dha ratiasrgivanab dvel beisg ravmb byavdigleuvam) y
preferred. In pharmaceutical fornulations according to
the invention which contain in addition to a conpound

diherighatable powdeshyerosdingi toahe ynventieprab henadlycidsriarstcred in
hERuhiks 6£4-100 Qﬁg,tﬂ}@fegﬂffﬁ GUSE lﬂ%fofr Qairthatarion. t he

excipient is usually kept in e range from 5:100 to
1: 100000, preferably 3:1000 to 1:10000 and

It&héimhdlablbpowdeiﬁﬁ(ﬂbkd’inért@ ithe ﬂn‘vﬁﬁﬁ@n do hn',i:it b@?ﬂﬁ‘n a%? @xcipient,
iven ei rati os wej (ww. .
Rl e AL B ERE bR chBpp SR Y s, hikanilét form, 1 o
aeum! pryfeaahiy ﬁ|t9t25pgdndrparﬁéhlaﬂp prtferably 31d @0ugrinhalable powder
Qfee& g[? ngr&g éloililh ﬁ%%nl nhal ation. |If the
abf e po

I nha &rs Becor |ng to the invention do not
contain any excipient, only one or nore, preferably

TRe lﬁﬁﬂ@@ﬂé “Rfersf chdﬂ%&il% ]to'tHe Hvehabh %?@Ffe‘félﬁbl 1adrﬁlmstered in the
E gjzegreferab to 25 Fllpartlcul erg ¥1
Q¥ a PHEIeL pﬂa%gg:e tlca preparation xa es include an inhalation

capsule system. It is also possible to use systems wherein the powder preparation is

presented in single doses e.g. contained in blister wells. In another form the
preparations according to the invention are also suitable for use in inhalers which
have a powder reservoir and wherein the quantity of powder to be administered or
the crystalline micronisate of the active substance is not metered or divided up until
immediately prior to use. The powder preparations described here may be inhaled
by means of a suitable inhaler. Suitable inhalers are known from the prior art.
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25 are usually adm ni stered per inhalation. The
\E)g? 6@%{? 82{\/\/ders according to_the invention are

& JO2i nistered in thelbformof a pr&GEERP5/005078
phar maceuti cal preparation. Exanples include an
i nhal ati on capsule system It is also possible to use
systens wherein the powder preparation is 30
presented in single doses e.g. contained in blister
well's. In another formthe preparations according to
chQutlﬁl‘dﬁ?%hﬁibléfiﬂlaﬁéﬁ Qré Hdnhed ff&rexlé%ﬁ)lé th me%@zsoz the

r.eservoir erein
onfihee S BRia derdty 1BEomant S aeibase Wighgsgard to the inhalers
ahiscddsztilthereimyi cr oni sate of the active substance is not
netered or divided up until imediately prior to use.
The powder preparations described here nmay be inhal ed
35hepphateblspowders puepabd accordidgeto. thSimtenbioa mahbt erepared as
HeSe §%on1the prior art. W 2005/110359 16
PCT/ EP2005/ 005078 Particularly suitable inhalers are
nmentioned for exanple in WO 03/084502, the contents

Olf‘hd/‘ﬁik!o@lsssadc@oftﬁ Wm&%@&ﬂ%@f&%r@qarhfgf 2heRsR T}’#&&brs is

to th | oséd therein,
chfasioad ,5% sihsransias cara RRjtioss B piusintogsally
magepigblp eeipicnd and N@q&@]rpchfﬂdnb) of thw. m&@n@@édﬁ thsﬁlglound of formula
on _for.preparing 4 n
1555 494t DAER bR SIS ey v an
gqcﬁaadéﬁi theo?iy+oi layers qfrtils iteb cgiminkentsle aized tegeitieer vsing a
SuRARIE %ﬁkelara%d}lus ldﬁ‘lth@ 1&8 Qﬁy L&i%{jfﬂb‘fé gﬁH @%ﬂr being put in

or mu erna
ﬁrsguwggﬁﬂ%lsrﬁwﬁgge\v%@re P@liéf’ﬂeimd Aegennioe0 r I1 been
added the 2N+m [ ayers of the two conponents are m xed

SRSIEHBRG ohE iy Rval BiedimiscnEtipd imieDBbithpustia suitable screening

appanuswhi dlfBIIHdL elé@a;ﬂllenhﬁ:mg pEftessis ﬁhglhabjd theentire poohder mixture
r e ndi vi du

FPABE SaoRea b onbor R TLEtnqtsh Bpp ot i tp the proces

geqosdinigrig thaplwmousN isfnathereily ddpemdene iktvealivi om e total quantity

Bf p&®aer ﬁﬁ;ﬁli‘é"‘[@ﬁ@?ro&d&@d eh%rBa}ﬁGﬁg sHlefle" Bgtch&a'lh@ Qesired

%ECE lt‘lo one Qf nore additlona
6‘% é)égi PRROgERLI IHIRS §en55c<tfd%rﬁf0ﬁfgu%>ftcﬁ§tqm@entblecmhleved
Withsa srakNgraN| )In(iﬁﬂﬁilﬂe Movidvied) it & m%fe@éb]% hecdral to the invention if

ATy 20 o8 e Tt b o B e S D D The
preateyeNed anyd,ias a fesulsahe gre)a‘temmeftt)taimhmhtfr of tayieewf thampowder

Pl 15, Mo SRSl B EE s PO e s
of umformlty of content.

The number m may represent 0 or 1 within the scope of the process according to
the invention. If m denotes 0 the last fraction added to the mixing apparatus,
preferably screened into it, in a layer is the last portion of the micronised compound
of formula 1. If m represents the number 1, the last fraction added to the mixing
apparatus, preferably screened into it, in a layer is the last portion of the
physiologically acceptable excipient. This may prove advantageous inasmuch as,
when m = 1, any residues of the last fraction of the active substance still remaining
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Nis at least 10 or nore, nore preferably 20 or nore,

t still_30 or nore. The reater N is and, as
B’g@;s&os’”ﬂ%%{%eater t he total ﬂzmber of IayeP@WﬂzﬁQS/owms
powder 25 fractions forned, the nore honpgeneous the
powder mi xture becones in the sense of uniformty of
content. The nunber mnmay represent 0 or 1 within the
scope of the process according to the invention. If m
denotes O the last fraction added to the m xing
3 B Sdreéning YnRf @headirdie B YAE tail it by hitafs bﬁﬂﬁrlast portion

the. |l ast portion of the m cronised conpound of

PEF%‘&‘JP%&‘ . If mrepresents the nunber 1, the | ast
fraction added to the m xi ng appar at us, preferabl y

?ﬁé‘%?%s. Bicpdourb) SeaEkFmpbrtd otk Rprd Ry in first, and

hay theafars bporgeoefsthe M pottwinsasf, the wbeve mbsta:b,ce amyiaced in the

A b

|1We@1ﬁl@n ¢ dedividgaligempengnty arecnermally added infreughlxieayal portions,

by BY aﬂﬁﬁ*ﬁ‘ﬁ é’cﬁustlh%ohﬁﬁéas&oﬁfﬂh@ﬂrst of HRXKI+ih ?BI‘HOHS of excipient
Pref.erabl y e first ortloEj the N+m por

i 0
“ﬂ’é%s?cl?%lém CIURAE FPPACRE 0199 drlErEes Vol HRB e Pl sisequent
portiersofafxcipientlN portions of the active substance is
placed in the mxing container. Whereas within the
scope of the process according to the invention the
IIh¢iinhalable pondarnentardimgetonbe murdnyioaddayiaksn be guegdrod by first of
ﬁﬂ&b%dxﬁ’cﬁﬁé hGA ?:ure' df a@ﬁ¥e ?lﬁ)s?ﬁi@rhtrﬂgﬁ‘&@eﬁ{hcﬁe v% ﬁ'& method

I f tﬁ’te i,Fst o N+m porti.ons I pi ent,

dgscsibed; ghoge apd tlwa( pﬁ@naﬁbﬁﬂmcwe ks ebipiedaritly Brospsxcipient.
g mial meamﬁamﬁ@ﬂlehaemtd@aﬁb@d aBR, layeﬁlkmgmq)atches of the
i nhal a egjgogders accar di n to,the Invﬁaan‘f\l::ﬁ %i Pth
BEYS st X IDjed Tyturg favep by daier 1Y bachey pr other
axtipieat.subst ance and exci pi ent according to the nethod
descri bed above and then m xing the m xture thus

obtained with nore excipient. 15 This may be done
dersgcinientised o thieinhelablaipetdens Jacpyrding tondieNnventiomepreferably

ﬁas ik ﬁverﬁ%& kHﬁlc?éJQ%@f‘Pg fzoeﬁ&r Bt&@fabg] aﬂae{tq'rl @bq{m,byamculaﬂy

m bat c excl

8 Pgi'ﬁ boed-¢Pumn Wlmﬁm@nsbmapgalat@w Bf-' Agnixgure of
t@ammﬁﬁ:emﬁh ah%ahigy paa&m aﬁe AN 126 1768&11 RAatfinet @xcipient

Sy Dhvektas BBl BLE Y 0P he proiso B qf s excipient

matheaptdl gahtiyy of sxnzlmenmmuy)hwr € 20 % cHahe ithatetdé powders which
magbeaﬁ}oavlsmsmg%é b RsShdBrhg 18 theinkRnHBh 3B cabd B Bhixture of

coarser and finer excipient fractions, it is preferable according to the invention to

-

C

prepare inhalable powders wherein the coarser excipient has an average particle size
of 17 to 50 pm, most preferably 20 to 30 um, and the finer excipient has an average
particle size of 2 to 8 pm, most preferably 3 to 7 um. By average particle size is
meant here the 50 % value of the volume distribution measured with a laser
diffractometer using the dry dispersion method. For the measurement of the mean
particle size by this method see the disclosure of WO 03/078429 (page 21 ff).

In the case of an excipient mixture of coarser and finer excipient fractions, the
preferred processes according to the invention are those that produce inhalable




F

10

15

20

25

30

35

with an average particle size of 1 to 9 gm wherein

B ROEITE R i ent mmy be’ 1080 20 % 11 RGT/EP2005/005078

i nhal abl e powders which 25 may be produced using the
process according to the invention contain a mxture
of coarser and finer excipient fractions, it is
preferabl e according to the invention to prepare

i nhal abl e powders wherein the coarser excipient has an

posrdeeeinpahichahe pS(b[Z&Floﬁfof fifiet exdpiegitonsnisihtep Babdsahl yhost
0-gm e finer ex0| ient. has an average
SRt g roshE el e SRS 2niy 3 o 7 gm
By average part| cle size is 30 neant here the 50 %
r
o Ferbintad MOTRL H'cOUR GPBITRRRH TR tich g R85 percent
é'VfF’f&leurerrent of the nean particle size by this
nmet hod see the discl osure of WO 03/ 078429 (page 21
iﬁé’ In . the cagse of a ient m Cfgure of coarse
CrPREYCRLUSERilB RS P Téi’@t% gmepHgnedmixfuggsptcogrser excipient and
fihec escsmnaac Braghitgesdpediche atcotditg wrthaigvenioaao i adiuce the

b 2005/ 1103 8 PCT/ E
BEARIAT iRtk ARin tHE pRPcess A ouiingi 0 th; Livemtin Oéﬂ?@ fSuenly
canaltpartives oBthedinkF ekgipiams fracpoefathaN-ym Soughlg @qeslgfortions of
e b e Ui B B cos I REE ASRIABEF BB

in the resent |1 nvention are
plPveRentiongy eHgipight mmﬂlrt: Fong g @h@@rmggwquewe@f fractions,

hhe tﬁ&i)v&ﬁﬁiﬁdc@ 'fﬁﬂn i the $6@% nfikn e %Ec‘!ﬁdlm@&ﬁé REBRL sudBfnce using

finer excipie i s agai n expedi ent according to
WFWW‘% hcpP%t %‘9 exci pi ent m xture using

the process accordl ng to the invention fromN roughly

Iy %%@%}ﬁo %é E:?d? ef‘H m{l thelref h%?rbee%%ﬁ)l'eg % féﬁo% 'ugﬁgvﬁlé li}'rocess

§are & B
aecgdingto thn lsmmloa HkMthwqu&ml preferatdy added through a

Qﬁggﬁlﬂ%%rﬁﬁﬂatd’i‘%ﬁ?a PRiRhisPRRHE BX ¢ BiRAL n%s’f%%f@rafb'iyom3 to 1 mm,

. the above-nentioned excl p1 ent fract IOﬂS

pYaHmeEe PrefeRably @-3dotde ammrri’mferfablsr the! firas fractioneottheiNEm

§§ftﬁ$1ﬁ"tff&hé' Sbirder éﬂ&ﬁn@ﬂiﬁ@ 9&% i fifRadt RHer thd iRt portion of the N
[ nventl lent .mxture

BBt tae e PaipsnbRegian adet b ofb g PRy The two
tampbacn\aee tdded alfdfmate\ly)bﬁ scrpamaptiseraria lpree berlary
added through a screening granulator with a nesh size
of 0.1 to 2 mm nost preferably 0.3 to 1 nm even
Adtee tlpfr preparation of e eacipiemt mixtipe ctherinhalpbleinowder 4 produced

froaf tleoRidhird ﬁ‘t‘fd Méﬂ%gea %Eﬁb@ﬂ?%ﬁn&nﬁlrg’@ﬂé $itbcess according to
XCJl pi ent I'Ph in first and t rtion
g}e ingentipn, The two components are preferably sdded roug a screening

granulator with a mesh size of 0.1 to 2 mm, most preferably 0.3 to 1 mm, even
more preferably 0.3 to 0.6 mm,

Preferably, the first portion of the N+m portions of the excipient mixture is put in
and then the first portion of the N portions of the active substance is added to the
mixing container. The two components are preferably added through a screening
unit in alternate layers, in more than 20, preferably more than 25, most preferably
more than 30 layers. For example, with a desired total amount of powder of 30-35

kg containing 0.3-0.5 % of active substance, for example, and using common
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portions of the finer excipient fraction is added to

t j tainer. The two onponents ar

a te?galg?gf Yy screening t hem | | ayer by Ia?gfﬂ&ﬁ?PQPKKBO78

the preparation of the excipient mxture, the

i nhal abl e powder is produced 25 fromthe m xture and

the desired active substance using the process

according to the invention. The two conponents are

preferably added through a screening .granulator wth

FXFipty e Tp compopgn %bm%e%aém abeyr 1Y) tp 6@ layers each (N

EB0B0FNAs WRll Be RIcAHS 23Bhier? 13 aﬁfoxgs- &illB& in3fe art, the process can

Preferabl¥% the flrstfgortlon of the N+m portions of _

eauakdywebiberartigdowt with Np6@ to achigyedtherdesired eff¢¢trofthe maximum
] : ] - active substance is

g@%%gﬁ?gﬂ%ﬂéﬂéﬁ$&?g%§%@ﬂ?%l%@%ﬁﬁ%he two conponents are

preferably added through a screening wunit in

alternate layers, in nore than 20, preferably nore

tiheninhglablezawdnre pegerding tontbe dnvemsion3ge chymsctsrised by their
A ligigr %ﬁf péksibld Sﬁblﬁc%@ioh@ﬁxg{hsea@@iéﬁfb%uﬂé ,ﬁ@f?i’.“j?{)rti%ﬁlar mention
0

30- cont gl ning, 0. 3-0. active substance,
kol be-mpde acerrding Hghe dnvesione! sbess ppligaemsgor which the
le6mpbRAAs of £alIS 1 Rucidnety the ihintoMoare Pre N Sis&Bbn the basis
g reened Lo aEat 30 to.60 .|ayers each (N =
gﬂ%&? aggl%eppcagéc Ylg%?sf 8“355%‘33% to anyone skilled
in the art, the process can equally well be carried

N Lo . of ;
ety e ARRE S T PR R h iRl {efils & o dBover;
matoRgd | inbrlablropeiders 48 pbremareutisak ¢pmpositdons. dmedrresent

eiRbfieh lsoSRthi&Viol e ivse offtd dRivieGhbdtited® PRRIIABIE powders for
field., Particul ar

applicatiaons in the therapeuti _ i
ShAFIGE 2 ANGMAGCBUCARSamgS hire Beatment of seRpitgrpry complaints.
t hose applications for which the conmpounds of fornula
in .t he inuentj r r ef bly used on
RS Mo HeteP R inths 36 Frh¥ SRR pboyRtentiine
irdtadatilerpowders for prepdringl ayphdarmazeatdad comppsicion fohehe treatment of

gy MBI\ o 0 N b pumonas

Brseaseh of vanQus TGRS AU monarsemphyssmanef vagious forigins, restrictive

pLBNEn 1P MijeanadinteRatiabh SrMase i cdses, éfs&rmagikﬁ&o@chiﬁs of

ghar maceut i cbgl on$03| tAﬁ%E)r he trea n&i{s]t of g dall
LB HBS BH%P‘S' e PRIrgtRGEisgss syndrome) and a

forefsesfghilyonetyadetentzo t he use of the above-nenti oned

i nhal abl e powders for preparing a pharmaceuti cal

conposition for the treatnment of respiratory

Beafpnablyntthe indiaéablepotders acherding tpthednpentiimare used to prepare a

PRatRdtehiivaA MR Y for the treatment of obstructive pulmonary diseases

selected from the group consisting of COPD (chronic obstructive pulmonary

disease), bronchial asthma, paediatric asthma, severe asthma, acute asthma attacks

and chronic bronchitis, while their use for preparing a pharmaceutical composition

for the treatment of bronchial asthma is particularly preferred according to the

invention,

Also preferably, the inhalable powders according to the invention are used to
prepare a pharmaceutical composition for the treatment of pulmonary emphysema
which has its origins in COPD (chronic obstructive pulmonary disease) or al-
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20 diseases of various origins, pulnonary enphysena of

restrictive | ronary dise
i\«%tr ?@@?’?ﬁ@% puI monary di seasegbI cystic fibr %ﬁ{EFZOOS/OOSO?S
bronchitis of wvarious origins, bronchiectasis, ARDS
(adult respiratory distress syndrorre) and all forns
of pul nonary oedema. 25 Preferably, the inhal able
powders according to the invention are used to prepare
a pharmaceutical conposition for the treatnent of
qhoteinmst iMebjiot deficeycydi seases sel ected fromthe
group consisting of COPD (chronic obstructive

pul nonary di sease), bronchial asthma, paediatric
adst pecfemblverd@ kbl pawders assomding tot thadkventimdare used to

B‘J}E %%Péﬁﬁc%i c&ﬁl:pb?iubggb# tkfést?% ftflenP 519&@&'1&3}6 $ulmonary
utica conposli e treatnen
Wﬁ%‘ﬁl 5§ ecwt fre 3raong pliereiq alygalitisr whwictivg Padimeneyrjscases

ttﬂgﬁé}@d by WctRireRiled AbRIBUP EEbRARRE Youch 8 a‘sl@&%s@@bﬁsxhcos:s, and
wder.s accor.gi to the inventign are us

5F~°etﬂmn SN bFElRE P RQUrS, SH &3 forsHample SHRPIRRgisHent
@hrgindmmnas ybrenphysessar Ghcidbheamblympl®nedst gi ns i n

COPD (chronic obstructive pul nobnary disease) or al WO
2005/ 110359 20 PCT/ EP2005/ 005078 protei nase inhibitor

ddso preferably, thsinhplablepawiers acberdinhil thblisvauiaerrs used to
%ﬁ&%{rg'a a}ﬂ’iaFaﬁldaW SRbb&to rf@r edjeattﬁenpf)ieﬂﬂ&?uﬂal pulmonary

armaceuti ca conposi tion e treat nent
dassass el ev@dpfwmwg paetangelasc@@s%bﬁé sHeeHanse R Gnnigr example

?Jlﬁe@ﬁ@h B}é AHruesy, bhd:t%rlaI |ﬂibtdé6a,ﬂiﬂh@i&ﬂﬁ§ Y)r @mq&ﬁfiogens ,

ri re “rela NOXi 0 ubst an

o HELER by vaboRt gty Rl oSt BE 2oniafich A left heart
Ilmmgﬁcnenmyu radiason-induscedgynesmaomitieot fibpbsingiotlagenoses, such as for

%Qﬁlﬁhﬂ:olﬁg{lg %@Lﬁ?ﬁgﬁ) Qaéggﬁﬁlg cl?ﬁ)d% 9 %? sgllrkgldosm granulomatoses,

auc}@ asijrgxampdeo‘emmsmn, @n@am@e dntestitigd epaumoala or idiopathic

AhORSSYIHe&s (aamposi tion for the treatment of
interstrtial puI nonary di seases sel ected from anong

pneunoni a caused by infections, such as for exanple

pout

J

IAKEpidf@ably the irﬁh&%le ﬁ@% la@corﬁﬁfggﬂo, the 8%« are used to

hel th t it
PRnTist s hagnaferticel BRRSIRGR fesdiRirataent pEERDR Horgrs or
neddoviserdosisl5 i nsuffici ency, radi ati on-i nduced

pneunonitis or fibrosis, collagenoses, such as for
t hemat odes, system c scl eroderny or

exanpl e | upus er

s%mmemblg thy hEIAbIP GBS ackuding® ermesiinsl are ased to
P&ske 8 p@hlaﬁﬁaé&udaﬂb&a b&ihsn if6H Bk Shdabtin@ht BNBAYMRAIR, Sich as for

IegaIugB ttprlo%chmlél cggs? %{gy actcr:r(ggll osi' vgrafu'j).fectlon, allergic bronchitis and

toxic bronchitis,

Also preferably, the inhalable powders according to the invention are used to
prepare a pharmaceutical composition for the treatment of bronchiectasis.

Also preferably, the inhalable powders according to the invention are used to
prepare a pharmaceutical composition for the treatment of ARDS (adult respiratory
distress syndrome).
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20 Also preferably, the inhal able powders according to

t | j are used to prepare a pharnac j

C\Jg?r)p%@ ?%?1 or the treatnent gf cystic fi brg’g}t’fﬁIZOOﬂO%O?S
mucovi sci dosis. Al so preferably, the inhal abl e powders
according to the invention are used to 25 prepare a

phar maceuti cal conposition for the treatnent of

bronchitis, such as for exanple bronchitis caused by
bacterial or viral infection, allergic bronchitis and

tAdso prefferablyhithd suhakibsoppwéérenatdding toethie ilvedmioneire used to

, h ; " 3
RRREE 2 R Aarhiltal Pobpei B S0 A Bo® Fitel st B, or
Gramplesrionicauimnnary opdema pftef aspétatign or ehalarier ablogic substances
RAWISFeS PG AREMAIRE tO the invention are used to

prepare a pharmaceutical conposition for the treatnent
of ARDS (adult respiratory distress syndrone). 35 WD

FAOSul DB PR ferhblIGhe FP2RapiRRARER reliles Qo RhELSY 8PILK inkd1Sble
[ nh%I abl e )gi)wderil?accor di ngjr to the i nvgntl on are used ..
PEVISHASAPEIEE SR BT IEREPR KT RIGRHHY § PBRIRfEULiRRl composition for
teatanemnint pf ksthingr yr CERIDBAlsLAT paekaiipd iem_}icim@m:e is the above-

. tion,or | al.at 1 on .
FALRA PSPl A5RNEBDR 1102114, prearing
pPharmaggusicalcompdsitiomfor arve-pdasenmtment efinfammeteyesd
bBstih@iveSestatbREcIMPRIAY] fariPAYHF i @E ﬁ)‘i?fcg-'ar-‘&’asgf I?F%tﬁ‘ﬁsnt of

i nyention f preparing a pharmaceutical composi
f mat‘PFe&)ngét ment of asthma or COPD. Al so of

particul ar inportance is the above- nentioned use of

t ' bl e powders ,accordi ng to.the invention,for

e b AR R IS0 FBGE 10 i ess 5 e sfrargent Ot the above-
orestioned adistasen cireracterfsed i iz arymaredof thb aboushientioned
SaABICh 61 SR ) AL Al b8 pppeniat
pHecsive iagpwits ol he peasent inyertion peaferablyoilsa redates emprasesses for the

freatnfh t7QYAIMal 8r TEMIDOBRS Sl BiSAP B Sthat DAL BF ??({rg E)F g'né fbove-

t hat, on(f .0 e of .the abqve-nentioned i nhal abl:

pRyepe deﬁéﬁngfer%ow#rﬁ RECArding 0 the Inyeatian #rs pdmipisgredonce a
theimherdpentichly effddive bimkingrount s, The present

invention preferably also relates to processes for the
treatnment of asthma or COPD, characterised in that one

‘dhe epamples aflspntdesiv elescribed below serve to illustrate the invention in more

detail. However, they are intended only as examples of procedures to illustrate the

invention without restricting it to the subject matter described in an exemplifying
capacity hercinafter.

Preparation of the compounds of general formula 1:

Example 1: 6-hydro -phenyl)-1,1-dimethyl-

ethylamino)-ethyl }-4H-benzo[1,4] oxazin-3-one - hydrochloride
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- 6- hydr oxy- 8- {(R)

menti oned i nhal abl e powders according to the invention

VIR Bl nt s " The exanpl 62201 synt hosi s PhelERA90F/005078

bel ow serve to illustrate the invention in nore
detail. However, they are intended only as exanpl es of
procedures to illustrate the invention wthout

restricting it to the subject matter described in an
exenplifying 25 capacity hereinafter. Preparation of
the conpounds of al d‘ romula 1: Exanple 1:

- hydr o 2H[2 4- met hoxy-rohenvl) -1,

x HCI

1-di met hyl - 30
et hyl am no] - et hyl) -

qu ;L ognz %ﬁﬂng‘al:lzglrzg; };\dd d dr?;))wm? rt]% a solution of 81.5 £ (0.34 mol)
dc %n%(&xa-z dx@yu&qmgl)seth@mww QG haceitig @cighatthile being
icBolRUGH R thirie bR, ih BECH &RRSTBALAR t@%@rd’iﬁfe $oB8RA exceed 20°C.
ﬁg’& thThgn Iheref\actlon m}ture hs stirr for two

pdhg reagHondRixtpe 3 spired for PE 2L gRt el?tctﬁn\aﬁfaélﬁres poured
antb fcelwaterzhd fiheredr 'd"ﬂileqirodﬁcm@ @d&%tﬁatt@llhls&cg&dnf ﬁ@mopanoi suction

JoFeTY nd_was wi t

FRERORAN G rane el Mbpronatol afll FRORSRFRE S 6 g (7209
ﬁ@@é 8 écg E'@%bpyaS[SWEqﬂOSCOEBW+HIT H)288.
1 (3-am no- 5- benzyl oxv- 2- hydr oxv- phenyl ) - et hanone 69.5

EHARONE ot hanone are

695 e |(2/4533|n1ﬂ‘1101} l%ibﬂﬁymoi- ?gﬁbﬁh&ﬁﬁ?ﬁéﬁﬂﬁe&aﬂ&ﬁe are
RIS i 314 5 b e St B the prescn of 1¢grhodium on

charabgfls(tIOP/s) dxatdlydiar 6ct>amfahdam'b1bh1eminﬁdrﬂ@te Tisen the catalyst is

("{ff G4 ﬁ?égfglnia-{onae{vﬁgb&lﬂfd Hg Iilgﬁﬁct-: %951315'5 }sr}gﬁcted further

ari
Wlthout any a ditional purification.

Yield: 60.0 g (96%), Revalue = 0.45 (dichloromethane on silica gel).

c) 8-acetyl-6-benzyloxy-4H-benzo[1.4] oxazin-3-one
21.0 mL (258 mmol) chloroacetyl chloride are added dropwise to 60.0 g (233
mmol) 1-(3-amino-5-benzyloxy-2-hydroxy-phenyl)-ethanone and 70.0 g (506

mmol) potassium carbonate while being cooled with the ice bath. Then the mixture
is stirred overnight at ambient temperature and then for 6 hours at reflux
temperature. The hot reaction mixture is filtered, then evaporated down to approx.
400 mL and combined with ice water. The precipitate formed was suction filtered,
dried and purified by chromatography on a short silica gel column
(dichloromethane:meth.anol = 99:1). The fractions containing the product are
evaporated down, suspended in isopropanol/diisopropylether, suction filtered and
washed with diisopropylether. :

Yield: 34.6 g (50%); mass spectroscopy [M-+H]* = 298,
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Yield 60.0 g (96%, 1* value = 0.45 (dichloronethane
c) 8-acetyl-65benzyl oxy-4H be
?M%Iﬁﬁ “one 20 21.0 nL %258 mol ) chl -%3%%5/005078
chlorlde are added dropwi se to 60.0 g (233 mol)
1- (3-am no- 5- benzyl oxy- 2- hydr oxy- phenyl ) - et hanone and
70.0 g (506 nmol) potassium carbonate while being
cooled with the ice bath. Then the m xture is stirred

overni ght at ambient tenperature and then for 6 hours
) 6rbénavioxyt@(ipehhtroraeetyDi¢HRbénz0ERd}ox@apinad-xher e i s

doip B0 MARD FYeROL R IR AT AR b Polend 353 ¢
Whe1.§yamiodnbenzyliimeghylavmieduardichloriddaeaneystirred in 250 ml.
‘aliﬁlﬂ%te&%ﬁfﬁzi nf] %cﬁag %g txc,sbcgg%%dgﬁklxﬁiq%é’t@ for 5 hours at 65°C. |

(di chl or.one hane ract ;
ST £oAlRg [ pwbing derepertare o e Bydinsan sukabstséﬁbwn is
lndded and U@ ARk g {sSPRFRPIr 80N RInuLSY qtﬂe%"reélbitﬁﬁ:ﬁ%@hﬁriﬁ suction

PSR ihly Qi SOREOP SR coRs achiaid. 3 10350 o3

RGAIHEP2 @05 (81351 thassdpectroscopy [M+H]* = 330/32.

6- benzvl oxy- 8- (2-chl oro-acetyl)-4H benzo[ 1, 4] oxazi n- 3-

one 13. 8109 46 O rmol)
engylog b1l

apazin-3-one

fﬁre Bcess 1§)éarﬁemlt )a\nalo,c;ousl¥1 to a process described in the literature (Org.
ggnzktrl met _% ] anmmoni untdi chl oriodate are stirred In
t

dtt%ane, 84 niL gl aci al acetic acid and
84nlof\warh@itufeost formivkcid ahd @86thyfantiht %mmta@ 5@) are added

BRI RA 1C R R EmI KrbeHPEoey f Pphipgy-asn 48t

bt 5] oFvin-Bramd ict 25 SdngdDiCd mmal)OpFRACIFSIS)TeDPEN] (Cp*

Wﬂn%%ﬁgﬂﬁtﬁ%ﬁ ?rﬁ% Isp%slg) ,gf@ %SS' g\g %l ?élﬂz%gl&honyl- 1,2-
emmm@n@qm@e) ;m éaln@Lcshme foxmpantid: | Thetpripmme i stirred for
5HouRX aZibis Rn@arufdl@hPh 26588 ch&lsgf‘:ét:]é zﬁﬂieﬁ%d the mixture is stirred

anal o ousl { °t62)6®2€ process descri b literature
pYyIgie tE‘ér 5 fe@‘:t‘ﬂ@?@?‘%‘?@co% wed grithyicgiwatgr and filtered.
Therfileer aediduaididsolvetiiul deRlsforhemhAg, drtid Witk s5d1'¢21)m gii®hate and

BESE o OO0 ARGl Bafhetihicd ™™

bﬁnhb@dmdﬂlmma/zm&th&@Fgrad'rwt)Zﬁchthtg)r@ﬂu&éhs mearydtallised from diethyl

@Fﬁ;ﬂj[g SDPEN] (Cp* = =
ent amnet ent adi enyl and TsDPEN = .
g’l@dgl‘:g 0&|.gp(_ ﬁ@@)u%mgglyp ﬁhgg%& (dichdoromethane:methanol = 50:1 on silica
%ﬂphenyl et hyl enedi am ne) in 40 nL di met hyl f or mam de.

he m xture is stirred for 5 hours at this

| tenperature, then 25 ng catal yst are added and the

i 6cbensyloxs-84(R)foxitanyl-4H-benzo[1.4] oxazin-3-one

10.06 g (30.1 mmol) 6-benzyloxy-8-((R)-2-chloro-1-hydroxy-ethyl)-4H-
benzo[1,4}-oxazin-3-one are dissolved in 200 mL dimethylformamide. The solution
is combined with 40 mL of a 2 molar sodium hydroxide solution at 0°C and stirred
for 4 hours at this temperature. The reaction mixture is poured onto ice water,
stirred for 15 minutes and then filtered. The solid is washed with water and dried.
Yield: 8.60 g (96%); mass spectroscopy [M+H]* = 298,



10

15

20

25

30

overni ght at -15C. The reaction m xture is conbi ned

and filtered. 20, The filter res] i
W%?@@&Y\&%‘fddl chl or onet hane, g‘?‘l ed with sod?ﬁ%d}é%zoasmosms
sul phate and freed fromthe solvent. The residue is
chromat ogr aphed (di chl or onet hane/ net hanol - gr adi ent)

and the product is recrystallised from diethyl
et her/diisopropylether. Yield: 10.08 g (76%; Rf val ue

= 0.28 (dichloronethane met hanol = 50:1 on silica 25
l6; l_:)e ZJ« Ra@yine -1 Himethyl-
0, % 2 | mmol
& s y-ethyl)-4H

5e2ﬁg[(17.4’] mn)cﬂl)zﬁmeﬁzydnmy-&@{)dmssaﬁy!/—dm benz]0,4fbxazin-3-one and

50T W 19 GRE 22a- R, SRRl i gqabined

ity 2 ik isopropanel gnétstltrhdiox 3rpainutearat 135‘%@ undar iicnewave
Wb bR it § sPAY ?&cﬁ@h@eés‘é@ ’I"Hé §‘c§lv nt3§ nghﬁgd bR C?n%lf’the residue is

nutes and t eln filtered washe
f‘é‘Pa’é’ﬁﬁF‘Pg‘FFléa umiggp pxids; GGhYé aegewdmeﬂaaggl gradient). The product
shecobaieddy phifitl byTed9allidbticf Boni 4 Q&G Ryl24her/diisopropylether

éﬂ*ﬁéﬁ ?&%Qﬁ? @3?3? h D $BEcsror SRR AIME RS T 4 Bfreny 1 ) - 1

1-di nethvl - ethylam nol -ethyl 1-4H benzo [ 1,4,1

rgkndene @2 _ e
gﬂ};@g&@dyj@}@_ggﬂi@m [L.4, |oxazin—3-one-hy’drochloride
A étflspefﬁélamwsme@ 11.2 lndhod dr%temsho)sk Lf:lffr?ycﬁbﬁy -2- 2-(4-

A BeD B - amﬁﬁ%y%iﬁpgwﬁaﬁ% k44 ipriy-one in

12achLancthesslds comibéneiohith ™ 8 gPatladinint bﬁdzh@fd‘oah(lﬂ)%heleated to

3000 Ao SR RS Dol Rt RSt Toeistienttystis

pactpur filt¢red aby the Giltyate as tvaparited domoniEhediesidioy lis dissolved in 20

msg@@%g@ggg@@g'y@%% 5 mggf}farfgh@@ gcga igl?asg%&gﬁfn are added.
pfoﬁ\;@m@ppecg)l[cage Mte20R l)etllerg_s@nt;mﬁiyqre nd dried.
yﬁéml 250109584, droditoR8e% %é.lss @gé&i‘cﬁ»ébﬁ? W@e@c hi

oride A suspension of 5. §3
6- benzyl oxy-8-{(R) - 1- hydroxy 2-12-(4-
’rf’éabifoblwmgermyﬂlﬁouhd]sd iforrhtiil b frefopsined @halepbiydly by reacting the

cotBo N e SR RPNl BandFhoRte ot

ﬁ@@tfédmlbthemehpan@gmnhydrogenat ed at 3 bar
hydrogen pressure. Then the catalyst is

henvl)-1,1-dimethyl-ethylamino]-1-

hydroxy-ethyl}-6-hydroxy-4H-benzo{1,4]oxazin-3-one-hvdrochloride
O
OH

F
x HCI
Me Me
F

CH
Mass spectroscopy [M+H]* = 393,
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suction filtered and the filtrate is evaporated down.

' Ls dissolved in 20, _nL isopropan .
m%séé&gg?ﬁghydrochl oric aci@in i sopropangﬁcr%g?ﬁm%mo5078
added. The product is precipitated with 200 nL
di et hyl ether, suction filtered and dried. 20 Yield:

4.50 g (95% hydrochloride); nass spectroscopy [ MtH] +

= 387. The follow ng conpounds of forrmula 1 are
obt ai ned anal ogously by reacting the conpound

?zmwé BX g 8R_L)-f33(<3 Saﬁﬂho{b':bbﬁﬁﬂpﬂﬂlrdMLﬁh@aﬁﬁﬁo] 1-

1 d| mat hyI
hydr oxy-et hyl }-6
rochloride O-O
Mass spectroscopy |
PCT/ EP2005/ 005078
5-di fl uoro- phen )-1 Iygi net hyl - et hyl am no] - 1-
hydr oxy- et hyl } roxy- 4H benzo[ 1, 41oxazi n- 3- one- hyd
Ndai sPeridescopy [@wﬁw %9 HO Me Me OHF Mass
spectroscopy [ MMH + = 393. 5 Exanple 4:
2-

%t OXIC&henyll')e 11 11 ! 1mem|1-e?l§ I?Q/I'L‘lfano nlo

e - m4&&em@@3mhvdr%chmmbydr ochl ori
de O-O OH HO

'1'OH
xy-J4H henzo[ 1, 4] oxazi n- 3- one- hyd
Iﬁe X@l\/b bMeiOF OH

2005/ 110359 25

x HC!
Me Me A

Mass spectroscopy [M+I—I]+ = 401.

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

OY\O oH

HN N % HCl
Me Me
F

OH
Mass spectroscopy [M+H]+ = 375.

If the compounds of formula 1 according to the method of synthesis described
above by way of example do not lead to uniform crystal modifications, it may be
useful to recrystallise the salts of formula 1 obtained from suitable solvents.
Moreover, other salts may be obtained from the above-mentioned Examples using
methods known per se from the prior art.

In the next section, methods of preparing uniform salts of the compounds of
formula 1 which are particularly suitable for preparing formulations for
administration by inhalation are described by way of example.
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I M M OM OH Mass spectroscopy [MHH + =
le 5: 8-{
%%ﬂé}%lﬁgﬁ)uoro phenyl ) -1, 12Qi met hyl - et hy|P5}ﬂ“/|]§a2q05/OO5078

hvdr oxv- et hyl | - 6-hydroxy-4H benzo[ 1, 41oxazi n- 3- one-
hydrochloride OO OHH HN x HO Me e M F OH Mass
spectroscopy [MH + = 375. 15 If the conpounds of
formula 1 according to the method of synthesis
descri bed above by way of exanple do not lead to

Exdraple 61 §divako8i{{REALhRIIExy-RL[208Y niRehoxtySety)L D 1-dimethyl-
reeh st al,l | td salt formyla 1 optained from
m(ﬂs%a@é—'ﬁ -be AZILOEQNC may be
d’lﬁﬂahge(ﬁ 65 mmdlh é-lwﬂmaﬂe{mm)dnbgzﬂrﬁxwzp[zeel-u&jtmg;yzlﬁhenyl)-1,1-
f In th Xt, .
gt b tér%%;ﬁreﬁl%gﬂ b P 2sqrielet PO Ra winn
swffsaemdshastol 1o orakel the solihze Antarselhytion ¢aupletdly. Then 75 mg (0.65
b BhSIiO4cill %ﬁﬁaardrgﬁflﬁl@ﬁﬁ@aﬂ aid :&g Sdbed. Tlée gmxture is cooled with

adm fistration by inhalation are escrl
Ehi B merooutismdas Hserelcr epd GoShebBUh hancl apicliethyl
@thet- Iryd’ée@a}‘riﬁe{amd an4d thetethanolamlne are present in tl%e ratio 1:1,

ro met hox .
St 2m g e SR ety Ve =il e e = 215°C.

mal eat e 250 ngy (O 65 mmol )

THYRE R er s iR Profivd v%%n&es&éa{eﬁ ARLEPKY AN del difraction.

diheeXtray pomeer didgram veastrprordediusing b followimganethod. one
d XQﬂ? lp%ﬁ@e%ld%rsﬁn%ﬂsfrbéd)ﬁﬁﬂ vﬁﬂhﬁﬁﬁé sét%;e‘”ﬁ%‘l%ﬁe BP&%ent invention

] d t
e Byl 198 Adytieed iR AR US| gt rh-sangite eieraen) (Coo
'ﬂttﬁanmx,tmpel 5418 Agi36dViyi40hmA).

For the highly crystalline compound the following characteristic values dua [A]were
obtained, inter alia, which give the lattice plane intervals determined in A:
d=21.68 A;8.62A;5.92A;5.01 A;4.59 A; 4.36 A;3.64 A and 3.52 A

-phenyl)-1,1-dimethyl-

ethylamino]-ethyl}-4H-benzo[1,4.] oxazin-3-one salicylate
250 mg (0.65 mmol) 6-hydroxy-8-{ (R)-1-hydroxy-2-[2-(4-methoxy-phenyl}-1,1-
dimethyl-ethylamino]-ethyl}-4H-~benzo[1,4,] oxazin-3-one are dissolved in a little
ethanol and combined with 90 mg (0.65 mmol) salicylic acid. After the addition of
a crystallisation aid the mixture is left to stand overnight, during which time a solid
is precipitated. Diethyl ether is added and after 30 minutes the mixture is filtered.
The white solid thus obtained is washed with diethyl ether and dried.

Yield: 295 mg (87%); mass spectroscopy [M+H]* = 387; melting point = 215°C.

The highly crystalline product was investigated further by X-ray powder diffraction.
The X-ray powder diagram was recorded using the following method.
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35

ice and the precipitated solid is filtered off and

| hanol and diethyl_ ether. Int .t
wg@ﬁ)#]‘iﬁﬁ% he ethanol ani ne” &fe pr esent |n%ﬁ1ﬁ&rpgtq051005078
1. 1. Yield: 254 ng (78% ; mass spectroscopy [M-H + =
387; nmelting point = 215C. 10 The highly crystalline
product was investigated further by X-ray powder
diffraction. The X-ray powder diagram was recorded
using the follow ng nmethod. The X-ray powder di agram
\Kﬁse Kemgr;mﬁﬂiewidﬁdg'rmtm reonkdokithinahpsesRNGf the yesehOihvention

dv d
3l Bl 198 TR 3 hociigon Sepeive dfetecion LCuKy
radiatign A, =3D54V8 MG, 4CFoiA) he highly crystal line
conpound the follow ng characteristic values du.i

LAl were obtained, inter alia, which ghve the lattice
fiorthe highly oeysealling comporansl the fallowirahassnenstiovglues dua [A]were

%bﬁﬁﬁe@ -ife a‘ﬂla,g%ﬁﬂc‘ﬁ g'igeAﬂfe Q&ﬁ% ﬁlé@ﬁ%wa@ge@fﬁ{m«% 1n7A
S kY 86 W, R 02 AR LR s R 498V g a7 AL
et hyI am nol - et hyl } - 4H- benzo[ 1 4, 1loxazi n- 3- one
. , c

-ethvlamlnol-ethvl} 4H- benzo[l 4Joxazm- 3-one succinate

ar Sohptl Zb Rl 8 <k%3%a?@ﬁ8%€1?1%%4%4 ?ﬁé’&e@‘%ﬁ L,1-
dimpthyb-ethylqoingd-end |-y H-beheg[1i4] exsizin- 3M1teérydt¢réllonde are
gfibineNwith e%;ﬂra}ft?fa?é hnd @ﬁﬂr@&e@mﬂf Jhﬁ;e%hé(g agsx'uﬁl t&bbnate

st an over nj u
SoluRioRT theseramnig g fo AiSLMih Sodige Aulpharesmbirecsh rom the
solveihe $Hehesidu ivdesdlged i 4 BftRdetharddlandidnsbined did MG mg (1.2

FITUT AV AT UNE N
MEB ﬁ:chg’ltbcqoﬁd ethapobihd dipdhylleehdri Jhileyetleancddmine axel acid are present

i vV tt,.Eg@ ed further by X-ray powder
racttl|Wga|51raln%'IgﬁSl gy powder di agram was recorded

G’é‘?lﬁ 16 ;g A oliinpass spec¢tsscomol *13 38 9neiting point = 115°C.
PCT/ EP2005/ 005078 The X-ray powder diagram was

cqr.ded withi.n the, scope of the present invention i ,
TR THET s rours Rias dovastifiiah fumhri by X-ray powder diffraction.
TheaXiran powdst tiagearm eiagatried Guifg the d6llting metKod.
1.5418 A, 30 kV, 40 mA). 5 For the highly crystalline

compound the follow ng characteristic val ues dhM
Theweray powder disgranm magreedried withie thasoppetdfish¢ prasereinvention

R4iAR e BRkef V8 Adtai@lWiReon 'I_%EA(- location-sensitive detector) (CuK
radiation, A = 1.5418 A, 30 kV, 40 mA).

For the highly crystalline compound the following characteristic values dua [A]were
obtained, inter alia, which give the lattice plane intervals determined in A:
d=14.35A;8.49 A;7.37 A; 7.25 A; 5.47 A; 4.78 A; 4.14 A and 3.59 A.

-phenyl)-1,1-dimethyl-

ethylamino]-ethyl}-4H-benzo[1.4.] oxazin-3-one-fumarate
300 mg (0.71 mmol) 6-hydroxy-8-{(R)-1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-
dimethyl-ethylamino]-ethyl}-4H-benzo[1,4,]oxazin-3-one hydrochloride are
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d= 9.06 A 836,802 6.84 A, 6.73 A, 4.48 A

4 27 Exanpl 8: 6-hydroxy-8-{
?) &F@bf [ 2- (4- net hoxy-Phenyl ) -1 1- d| FEHIEP2005/005078

10 et hyl am noI hyI }-4H benzoll, 4, 1oxazi n- 3-one

(1.

1

succi nate 500 ng 2 mmol )
6- hydr oxy- 8- {(R) - 1- hydr oxy- 2-[ 2- ( 4- net hoxy- phenyl )-1,1

;ji met hyl - et hyl am no] - et hyl } - 4H benzo[ 1, 4, ] oxazi n- 3- one
bﬁﬂib@i@tﬂ @ithd:@h}ﬂra%eta‘ﬁ@ﬁﬁbd B}?l‘iiaé‘ttd bvxﬂlt eoff Qbﬁhtsﬁuﬁﬂéhrbonate
aC eOUS 0oL,aSsS,| u
SAbBR, The Britnic SuRS"S PRt ROUSH DPEtS s TE i te
fsollav_enit fIthenoetidae lsSstdxil\rﬁhi:n ethhrolrveish dztce)adchudii of alfswedirops of
I . .
Saudst BRIt 03 W nSOHR! NI At sEed 0t 4ok 48BN M mixrure
suleftitorstdnd ewraightinitihe whith edlidis suctiohdilerddh mshadhavith diethyl
" : : , ‘
dhft %hs gﬁ(ﬂ-ﬁﬂ and il moénl?{%dg%aﬁ%da@f%ﬁg %Eéjrggefs%ﬁﬂ the salt in a

in In a rati o of

-(@5%’ ltek5spect roscopy [ M-H + = 387; nelting point =

V186 202 heTl3o0); 3hs¥ spEoisdsebhy [P PAEGR7VWARIting point = 130°C,
i nvesti gatge{j@flﬁjrther Ey X—rai))/yBOV\der di ffgrl\gietl ognp The

X-ray powder diagram was recorded using the follow ng
Mtelinghly Togs tadlina prodyed wasdn@@ngmw:fﬁrthelcby Rechywdvdar diffraction.

e R T
detector) (CuKa radiation, X = 1.5418 A, 30 kV, 40
Tk X8y pbideh dﬁ@‘l‘éﬁn %a)é&%@érﬁbd‘ %lﬂﬁﬁ%%&khﬂ tﬁ@b%é@%ﬁﬁvenuon

chaL el ? EiEaaseongh ahdIIA (e lomtonaengie el 3 (Coko

Audidfordd 24.3519A, 804V, A0 MA37 A, 7.25 A, 5.47 A, 4.78

A, 4.14 A and 3.59 A, Exanple 9: 6-hydroxy-8-{

(R) - 1- hydroxy-2-[ 2- (4- net hoxy yhenyl)-1 1-di nethyl _
thgztheah:ghly] crgﬁﬂauin]e obehrmenxiothk folowing characteristic values dug [A]were

B ﬁt 3@1@1 1 :)ls de ermin
g—%adé? i\éﬁfﬁ AlasT A 5'?_2%6%%%12 A; E?; 57 ﬁ:jnd ﬁ?

di met hyl - et hyI am no] - et hyl } - 4H benzo[ 1, 4, ] oxazi n- 3 one

h drochl r| de re V\D 2005/ 1103 9 28 PCT/ EP2005 005078 thvl
tha 2 I QY QEQX V= LAY DI, ot TEHIE =

]
j

.........

@mtvm:smumeﬁﬂﬂb@m%enzcﬂ@lmtdx@ﬁm%ﬁeer@é&bb@e)phase i's

nlaihy i 16 ptleiineftet i bR B igry 8- { Ry 1-
hytthoxy@q [B{4-mdtboxyipbasylpi, 1-dahethyl-8thytamind] -2 thyijrelH-

[ 085 PR S AR 5078 QAR Wi g s

Tbe g)lyg:tm@ Bhaseq is exaactedyside aqugaus mt@qsmm carbonate solution, dried
with sodium sulphate and freed from the solvent. The free base thus obtained is

dissolved in acetonitrile with the addition of a few drops of water. The precipitated
solid is suction filtered, washed and dried.
Yield: 168 mg (37%); mass spectroscopy [M+H]* = 387; melting point = 128°C.,

The highly crystalline product was investigated further by X-ray powder diffraction.
The X-ray powder diagram was recorded using the following method.
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et her and et hanol and dried. The et hanol anmi ne and aci d

Ih the salt in a tioof 1 to Q
% g&@ggbﬁg&(%% ; Mass spec%goscopy [ M+H] 9’(21‘@;’7?:005/005078
melting point = 130C. 10 The highly crystalline
product was investigated further by X-ray powder
diffraction. The X-ray powder diagram was recorded
using the foll ow ng nethod. The X-ray powder diagram
was recorded within the scope of the present invention
UBhenH-may Browkdzr di¥krdsivascedonicdwitininlb®s¢epe of the present invention

{5 IR 54 652§ Koo BN lagdos (s
cadistiond £k 51bB8 IAANV ot er i stic val ues dhkl

[Alwere obtained, inter alia, which give the lattice
pl ane intervals determnedlnA d= 14.23 A, 5.44 A
Forghahighlpgryagallinpepmpound theafollgwiirs dharnctedstissvabues &g [Alwere

@Bﬁd\}g{:(g 19193 alfin WK V@!E(l{e la 1ce plane lntervals d ermmed in A:
AR 5 s ”E»ﬁb%%é@ A 305kt 83 dhand frieA.

base) Anal ogousl y to the precedl ng tests, 500 ng (1.2
vd (R h \ .
-1,1-dimethyl-

H— emxa &azne3 bdllllodd are

e T éssﬁwﬂv&?% Mo 11

sietlnetlwbﬁ thydaming]-ethyli-dddcnre m—émefm@é@phlorém are
dnBoRed \b%rﬁeatﬁﬁﬁ @n Wrﬁﬁ. lgﬁﬁ%pﬁﬁﬁlsm@% llﬁ% 1& ool 38 Alntiéht

in acetonitrjl

tl 0 :
Ji%‘f*e?raﬂﬁfﬁén&rf@epml%cgééa andes bafhy 9 dapinRCY dlfheerrréepltated solid is
\aa&itﬁdﬁhﬁtédwndedhecﬁo Yield: 168 ny (37% mass

B §SR PRl b bt auRtieocRs IR rohv ik R, 211°C,

X-ray povvder diffraction. The X-ray povvder di agram

¥200515 # tgs&gﬂﬁmé@g?%d%@/ R DB b §- EaY Rpgyder diffraction.

JAY RAWdeE dHeaHE WaStI&EoT ﬁelsgxgdbé f@Howwa pedodnt

fIMée}ﬂ-trla? ﬁovv*d‘él' déhgRarBrvtsaecdide Advieiia @He ‘gﬁ:dﬂt”é cﬁ‘”théﬁﬁts(ant invention
radi ati on

I t det Ki
196 RIS DY DAV B §ha SR dor - deiaciom (Cuka
cmimmmc?u thie54 b8 Re#0rky,ctemadt eri stic val ues dnw

[Alwere obtained, inter alia, which give the lattice
lane intervals determined in A d= 14. 96 A; 9.63 A
00 sherhighlisarystalleapmpomdithe Apllawis@ ohasanteristiiavadues dua [Alwere

obtained, inter alia, which give the lattice plane intervals determined in A:
d=5.92 A;5.81 A;5.51 A;5.10 A; 4.65 A; 4.50 A; 4.15 A and 4.00 A,

The following compounds may be obtained analogously using the method described
in Examples 6 to 11:

Example 12: 8-{(R)-2-[2-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4] oxazin-3-one-maleate;

Example 13: 8-{(R)-2-[2-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one-salicylate;
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Exanpl e 11:

(R) - 1- hydroxv- 2-[2- (4- net hoxv- phen -1.1
%M@@?{l&él et hyl am no] - et h%q) }-4H benzo[ P%ﬁ?‘)fZODS/OOSWS
oxazi n- 3-one- hydrochl oride 300 ng (0.71 nmol)

6- hydr oxy- 8- {(R) - 1- hydr oxy- 2-[ 2- (4- met hoxy- phenyl )-1,1

di met hyl - et hyl am no] - et hyl } - 4H benzo[ 1, 4, ] oxazi n- 3- one
hydrochl oride are dissolved by heating in 4 nL
I sopropanol . The solution is cooled to anblent

erat ure n d in_ an jce bat
Foanle Mak Ti0orBr it Qi oportiienyb o6 1 ittt mingd-1-
duydrahyi-etlyl } Yo-aydroxi8tH e nE6 %3 joxarias3-spechcaasepy
[MtH + = 387; nelting point = 211C. The highly
crystalline product was investigated further by X-ray
dExamplail §:1§-§(R)-8r(2- (2rhdiflearayphsoytiek, L dlimgtiahetiadamino] -1-
| k] . ay
HSARSSn AR RS LAk RL A IRLDAR 180 TaBalig Y
present invention wusing a Bruker D8 Advanced with an

Eachpld 16188 QR)-3 nsa3§5-uﬁ1m %:@ 1)) L, Pitdeth l-ethylamlno] 1-

Y 30_k } hi ghl
@P’@'@%'rffotﬁﬂé@cbx%ﬁéﬁ%@&wﬂp ny -aP%EI?f’ré?atsf o Y

val ues dhW[Alwere 25 obtained, inter alia, which

Bkinblle) 3 D6 S Bl IS AR il 1-
drortathyl righydepp b enegl 1od osini nede-anidybyous| y
using the nethod described in Exanples 6 to 11: 30

I 8-
Eithofe 8- {21205 ifbiayo benyl o hskmpthsbresiplamingd-1-
hydro)dsrsﬁihﬂ%%-hydmky}c&@mn% %lxﬂoﬁkﬁﬁ-@léﬂe-fsudoiﬂdte;

oxazi n- 3- one- nal eat e; e 13:
8-{(R-2-[2-(2,4-difl uoro phenyl )-1, 1-di net hyl - et hyl am
Example 35 8-{(R)-2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-

FEE S Cr T TR e R

Iﬁr% t_eéd: 3-{ @42 92T LUt SR PREN)-1 - dirhd BBL- By Ta2hin%] -3 By droxy-
ﬁWL}' YydreRi-$Hsbenrzel b osaginsdronsrmaleptiiazi n- 3- one- suc
CI nate; 5 Exanple 15: 8-{

{e221('% fl (16' 5 l[ﬁl C(tlr-e g}?y%kgﬁyjﬂ gc':ll”ﬁ? ttﬁw—et%tyﬂ)fmng] riohydl:c»xy—

th}eﬁ-ﬂlydtw-ﬂlHSbMEhﬂ}omlzimé-rmm{-shhdjlmeaz| n- 3- one-fum
arate; Exanple 16: 8-{

iR)-Zl[Z (3, 5-di fl uoro-pheny 1- di_met hyl - et hyl am no
e 22: §- {(R) 2-[2-(4-e xy—phenyl) 1,1-dimethyl-ethylamino]-1-hydroxy-
E%S*I}Oﬁét?rﬁwml-iﬂﬁbéﬁé@[P&ch&'ihﬁ%is%céﬂnﬁi@z' n- 3- one- mal

eat e;

Example 23: 8-{(R)-2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4] oxazin-3-one-fumarate;

Example 24: 8-{(R)-2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4] oxazin-3-one-maleate;
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Exanple 17: 8-{ _ _
(s 2085714y O 1 uor o-phenyD) 3. 1-0i et hy - Gk B810507s

hydr oxy- et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one- sal
icylate; Exanple 18:

8-{(R)-2-[2-(3,5-difluoro-phenyl)-1, 1-di net hyl - et hyl am
ino]-1 15

hydr oxy- et hyl } - 6- hydr oxy- 4H benzol[ 1, 4] oxazi n- 3- one- suc
Exnahple 2.@@- ée{) 48ﬂlﬁoro—phenyf -1,1-dimethyl-ethylamino]-1-hydroxy-

(e%l? 6> hycﬁo:ky— 13#2%[? ‘ﬁg B gt sa(illcy a1t:er,]yI et hyl am no
hydr oxy- ot hyI I 6 hydroxy- 4Hbenzo[ 1, 4] oxazi n- 3- one- f um

0%
gi% % 4—ﬂ Horo- yl?}jenirl)ll él n}eﬁhﬂ- 1 ¥]l 1n0] 1]hydroxy—
cth oxy—4H benzo[l 4] oxazm—3 -one-succinate;

et hyI }- 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one- nal eat e;
Ex le 21:
@éﬁn@@ﬁ-ééﬁoMZ&eﬁwrpnthrhétdiwﬂbxlmhﬂm}: }-hydroxy-

pRSMTydro:gr-dzH—benzo[l s4]oxazin-3-one-fumarate;
et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one- sal i cyl at e;

25 Exanple 22: 8-{
M‘g—é@ﬂﬂzﬂﬂ%ﬁiﬂmoﬂx&hwmy—ldimteﬂwml:ﬁyimhinb]-1-

580 5 o SRR She i b
8 {(R) 2-[2-(4-et hoxy-phenyl)-1, 1-di nmet hyl - et hyl am no]
Fhealiny e°29£'8— 8R)-2- 2— 25 dlﬂuoro-phenyl)—l 1 dimethyl-ethylamino]-1-
Egg éetlz ¥ oxa/ro enzo['l 21]%);322112-” -oﬁeo ?f?ee llajarggg ate,
(R-2-[2-(4- fluoro phenyl) 1, 1-di net hyl - et hyl am no] - 1-

d
AR 3; 80t (R)o2o42r Beetbarorphndls) Tndimeghgl-sibylagpipolJghydrosy-
20GH)-64ydsexy34HAGHIAAPPAdG 2068 8e (Feabpbe) @5als®- {
(R) 2-[2-(4-fluoro-phenyl)-1,1-di rrethyl et hyl am no] - 1-

roxy- eth 6- hydr oxy- 4H benzo
&amf_é@_lé St benzol L digeghyketylamino]-1-bydroxy-

6 Cheid £ - t hyl am noJ - 1-
oy R L e s )
oxazi n- 3-one-succi nate; Exanple 27:

Prépidation of tHe pbualer-foRaitilhliohs hedbrdingto-thiclivivenitiont

-1 -hydroxy- ethyl }-6-hydroxy-4H benzo [ 1, 4]

oxazi n- 3-one-fumarate; 10 Exanple 28: 8-{

DRApparagus( 2, 4- di f | uor o- phenyl ) - 1, 1- di met hyl - et hyl am no
hhérfgl)l(cilvwe g m?%hl%e%ara;;lr O%lypﬂnﬁnbe a;olte us Of(ogzﬁxlg]n-g)le, to prepare the
(rﬁwa %a@@slerSExanm e 29: 8-{

(R -2-[ 2- (3 5-di fl uoro-phenyl)-1, 1-di net hyl - et hyl am no

owder rﬁ_uf)tgﬂgxgtsEhgr] 2 ¥a3yRe 2C; manufactured by
Wﬂlgé\ Mhh)fenlﬂiGE@ﬁpﬁ@O&Easel

8-{(R) -2-[2- (4-et hoxy-phenyl)-1, 1-di met hyl - et hyl am no]
- 1- hydr oxy- et hyI } - 6- hydr oxy- 4H- benzo[ 1, 4] oxazi n- 3- one
Handehaid serpeny 0

.38 anm mesh size

The empty inhalant capsules may be filled with inhalable powder containing the
active substance manually or by machine. The following equipment may be used.
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Exanpl e 31: 8-{
R 2 12-(4-1] uoro-phenyl)-1, 1-di net hyl - et hy ] - 1-
r@%ﬂ%@éﬁl hyl }-6-hydr oxy-iﬁk benzo[ 1, 4] %%{%’%920%5/005078
oxazi n-3-one (free base). Preparation of the powder
formul ati ons according to the invention: 1) Apparatus
25 The foll ow ng machi nes and equi pnent nay be used,
for exanple, to prepare the inhal able powders: M xing
cont ai ner or powder m xer: Turbulam scher 2 L, type
TipsurMilfiae mgcbthddy WI1ly A Bachofen AG CH 4500

30 -hel d_screen; 1 .Size The .. _.
S it R U mnpeS e M 1, FRRBPEP i fiuirg & Pianoro
@BWeftalyont ai ni ng the active substance manually or by
machi ne. The foll ow ng equi pnrent nmay be used. 35 WO
2005/ 110359 32 PCT/ EP2005/ 005078 Capsule filling

M2, type GL00, nmanufacturer: M2 S.r.|,
1- 40065 Pian di Macina di Pianoro (BO, Italy 5

anple 1: Powder mixture : In order to prepare the
mmﬁgﬁﬁﬁe 97.0 g excipient (lactose nonohydrate
1RGrdé¢rmsiprepire the paveengtxiRé b7 O etdigienPlladdse nkfoBfirate 200
whi F‘h varies from oncg bat cﬁl%tso 0 an%&gr& .agg 3.0 gD h
FRESASHHL B X YAE0 BAEIS SIEG PinfiPa 30 Bie Wi varigsdrom one barch to
pnofher} imh3 4f g attiondsed wostponumel offforhalalDég: wselialThblpgoportion of

N ' 0 I pl.ent. . ced in a

BEMETyHBiRe B thd Sode Mullabl{FoRHE eileg if 3R AT oo
with a nmesh size of 0.315 nm Then 3g of m cronised

qERSeifFetiis bRICEH iR a kufRBle MRxinBctaitXF tHRLER a@aRd-held screen
screened in i 2%ltasrer nat e | a\ er%. .The, eﬁm pi ent antd t he
th 4 Besh 52 9 O3 1 Bl iR PR o Migppnise Fparound of formula 1 and
ﬂgmegacipiea!tyre((j suredtied ih)in ggtbﬁlaﬁ@ /ra@gfgt umt@cifsmtemﬂe@eiaetive

I en m LML Xi N0 rpm n). . .
S Gorhpe e HBEA G Hdk 1] RilbeoriRttbinia Y P omtiguents
sergensd inaroulin riiged $mimingredoepve/ 0sningen with a mesh
1pg B¢ Blerloct ihd IO YxAPEAE R Wich Ao P MtdBledlaydd through the

cont al ner .~ The" excl pi. A .
saraedand-held sereempwthsa meshagize of 0.315 mm by screening into a suitable

~ mixing container. The excipient and the premix I are added in 8 -10 layers (final

mix). The constituents screened in are then mixed (mixing: 30 rpm / 30 min).

-'The following inhalable powders may be obtained according to or analogously to

the procedure described in Example 1:

Example 2:
active substance = Example 6 0.6g

Lactose monohydrate: 99.4¢
Total: 100.0g

Example 3:
active substance = Example 6 3.0g

Lactose monohydrate: 97.0g
Total: 100.0g
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m x). The constituents screened in are then m xed

( m/ 30 mn). followng in

m%&@lﬁg&% obt ai ned accor d%’]g to or anal E’%I’?OPQIOOSO’IS

the procedure described in Exanple 1: 25 Exanple 2:

active substance = Exanple 6 0.6g Lactose

nmonohydrate: 99.4g Total: 100.0g 30 Exanple 3:

active substance = Exanple 6 3.y Lactose

nonohydrate: 97.0g Total: 100.0g 35 WD 2005/110359
ExdapleF2005/ 005078 Exan'pl e 4: active substance =

tose rate: 99.4g Total:
100%8‘7%8‘%5%%]&: xargg e giggt ance = Exanple 10
0. 6¢g Lactost asenohydodtgdr at e: 99RAU4g 10 Total : 100. Og
Exa . active substance nple 11 3. Qg Lactose
rmn(rarﬁl‘y Erllgte: 97.Qg 15 Total mdzgg Exanple 7:
active substance = Exanple 13 0. Gg Lact ose
nonohydr at e: 99.4g

Example 5:
active substance = Example 10  0.6g

Lactose monohydrate: 99.4g

Total: 100.0g
Example 6:

active substance = Example 11  3.0g

Lactose monohydrate: 97.0g

Total: 100.0g
Example 7:

active substance = Example 13 0.6¢g

Lactose monohydrate: 99.4¢g

Total: 100.0g
Example 8:

active substance = Example 11  0.6g

Lactose monohydrate: 99.4¢

Total: 100.0g
Example 9:

active substance = Example 10 3.0g

Lactose monohydrate: 97.0g

Total: 100.0g

Example 10:

active substance = Example 13 0.6g
Lactose monohydrate: 99.4g
Total: 100.0g




20 Total: 100. 0y Exanple 8: active substance =

g Lactose nonohydrate: 99.4g |
m&/ﬁgﬁﬁe 9: active subs%gnce = Exanpl 3%2@95/005078
Lact ose nmonohydrate: 97.0g 30 Total: 100.0g Exanple
10: active substance = Exanple 13 0.6g Lactose
nmonohydrate: 99.4g 35 Total: 100. Qg WO 2005/ 110359 34
PCT/ EP2005/ 005078 Exanple 11: active substance =

Exanpl e 14 0.6g Lactose nonohydrate: 99.4g 5 Total:
100. g Exanple 12: active substance = Exanple 14 3. (g

ﬁct OSﬁ g‘gnohydrate 97.Qg 10 Total: 100.0Qg Exanple
substance = Exanple 15 0.6g Lactose
nonohytdvaswhst8Re4yExdipkoldl :0.680. O Exanpl e 14:

actiye Q%@Igfgﬁ,gratgxanpl e 8 &9 8g Lact ose

nonoh grlate g 20 Tot aI Qg Exanple 15:
ota

Example 12:
active substance = Example 14 3.0g

Lactose monohydrate: 97.0g
Total: - 100.0g

Example 13:
active substance = Example 15 0.6g

Lactose monohydrate: 99.4g
Total: 100.0g

Example 14:
active substance = Example 8  0.6g

Lactose monohydrate: 99.4g
Total: 100.0g

Example 15:
active substance = Example 8  3.0g

Lactose monohydrate: 97.0g
Total: 100.0g

Example 16:
active substance = Example 7  0.6g

Lactose monohydrate: 69.4¢

Total: 100.0g
Example 17:

active substance = Example 6 0.6g

Mannitol: 99.4g

Total: 100.0g
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active substance = Exanple 8 3. Oy Lactose

QAP 7.0y 25 Total: 0. g Exanpl ;
actlgégsugs%éﬁce = Exanple 7 O% g Lactose %CH%EP2005KKBO78
nonohydrate: 99.4g 30 Total: 100.0g Exanple 17:
active substance = Exanple 6 0.6g Mannitol: 99.4g 35
Total: 100. Oy WO 2005/110359 35 PCTI EP2005/ 005078
Exanpl e 18: active substance = Exanple 6 3. Oy
Mannitol: 97.0g 5 Total: 100.0y Exanple 19: active
substance = Exanple 9 0.6g Mnnitol 99.4g 10 Total:

3 Ole anpl e 20: active substance = Exanple 10 0. 6g
NVBnnt tor 99.4g 15 Total: 100.Qy Exanple 21: active
substasﬁmeswsmnﬁéxampk@g Magnitol: 97.Qy 20

Tot alpadffeiOy  Exanpl e 22: acd+ ¥ subst ance = Exanpl e
O*lﬁogtal' Manni tol : 99. 4g )

100.0g
Example 19:
active substance = Example 9 0.6g
Mannitol 00.4¢
Total: 100.0g

Example 20:
active substance = Example 10 0.6g

Mannitol: 99.4g

Total: 100.0g
Example 21:

active substance = Example 11 3.0g

Mannitol: 97.0g

Total: 160.0g
Example 22:

active substance = Example 13 0.6¢g

Mannitol: 99 4g

Total: 100.0g

Example 23:
active substance = Example 11  0.6g

Mannitol: 99.4¢

Total: 100.0g
Example 24:

active substance = Example 10 3.0g

Mannitol: 97.0g

Total: 100.0g
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25 Total: 100. Qg Exanple 23 active substance =

3 g Mnnitol: 30 Total: 10
&f%ogséiﬂgggtlve subst ance —%%xarrpl e 10 3. éﬁT%PZOOS/OOSO?S
Manni tol : 97. 35 Total: 100. Oy WO 2005/ 110359 36
PCT/ EP2005/ 005078 Exanpl e 25: active substance =
Exanple 13 0.6g Mannitol: 99.4g 5 Total: 100. Qg
Exanpl e 26: active substance = Exanple 14 0. 6g
Mannitol: 99.4g 10 Total: 100.0Og Exanple 27: active
substance = Exanple 14 3.0y Mnnitol: 97.Qg 15
Tat al : 19 Qg Exanple 28: active substance = Exanple
1%%—%‘&nm tol: 99.4g 20 Total: 100.Qg Exanple
29: active subithsteon dxampix 33l 8.6 0. 6g Mannitol @ 99. 4g
25 Toffahnidf0- O Bxample 30: g 40

Q)

Total 100.0g
Example 26:

active substance = Example 14 0.6g

Mannitol: 99 4g

Total: 100.0g

Example 27:
active substance = Example 14 3.0g

Mannitol: 97.0g
Total: 100.0g
Example 28:
active substance = Example 15 0.6g
Mannitol: 99.4¢g
Total: 100.0g
Example 29:
active substance = Example 8  0.6g
- Mannitol: 99.4g
Total: 100.0g
Example 30:
active substance = Example 8  3.0g
Mannitol: 97.0g
Total: 100.0g

Example 31:
active substance = Example 7 0.6g
Mannitol: 99.4¢g
Total: 100.0g
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active substance = Exanple 8 3.0y Mannitol: 97.0g 30

; Exanpl e 31 active substance =_Exanple 7
5%8509(}%{329%: 99.4g 35 TotaP? 100.0y WD 2 651 ER3864/005078
37 PCT/ EP2005/ 005078 Patent C ains 1) Inhal able
powders contai ning one or nore enantionerically pure
conpounds of general formula 1 5 0, OOHHRHNNR2
M M a ROH4 1 wherein R denotes hydrogen,

Cl-C4-al kyl, Cl-C4-al koxy or hal ogen; R2 denotes
hydrogen, Ci-C4-al kyl, C paferd €Bim®r hal ogen; 10 R3
denot es hydrogen, G -C4-al kyl, C-C4-al koxy, hal ogen,
OH, O G -C4-al kyl ene-000H or
-19- G - C41nhMyblepewdan cdnthidind &yt pr ntdde danai@rerically pure

| - CA- | . O - C4-al koxy or hal ogen,
géﬁpg%gﬁﬁ)?@gﬁ%ﬁe OF%IPrlﬁiojf t he pharnaceutically
acceptable acid addition salts, hydrates or sol vates
thereof, optio | y~.n adm xture with ongqor nore 15
physi ol ogi cal |l y ccepgbbl ci'pients. 23 Inhal abl e
powders accor di [ ont ajln ong? or nore
enantionerically poO¥y pounds 0O
wherein R denotes
hydr ogen or hal ogen;™~BZ denot es hydr ogen,==C [4- al koxy
or hal ogen;

OH R 1
wherein
R! denotes hydrogen, C,-Cs-alkyl, C;-Cys-alkoxy or halogen;
R2 denotes hydrogen, C;-Cgs-alkyl, C;-Cs-alkoxy or halogen;
R3 denotes hydrogen, Ci-Cy-alkyl, Ci-Cs-alkoxy, halogen, OH,
-0-C;-Cs-alkylene-COOH or -O-Ci-Cs-alkylene-COO-C;-Cy-alkyl;
R# denotes hydrogen, C1-Cys-alkyl, Ci-Cs-alkoxy or halogen,

optionally in the form of the pharmaceutically acceptable acid addition salts,
hydrates or solvates thereof, optionally in admixture with one or more
physiologically acceptable excipients.

2) Inhalable powders according to claim 1 which contain one or more
enantiomerically pure compounds of general formula 1, wherein

R1 denotes hydrogen or halogen;

R? denotes hydrogen or halogen;

R3 denotes hydrogen, C;-Cs-alkoxy or halogen;

R# denotes hydrogen or halogen;

optionally in the form of the pharmaceutically acceptable acid addition salts,
hydrates or solvates thereof, optionally in admixture with one or more
physiologically acceptable excipients.

3) Inhalable powders according to claim 1 or 2 which contain one or more
enantiomerically pure compounds of general formula 1, wherein

R! denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;
R2 " denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;
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R4 denotes hydrogen or hal ogen; optionally in the form

t h ceutically acceptable acid additign
&Qg&ﬁﬁm es or sol vates t¥reof, opti ongQWPQOOSIOOSO'?S
adm xture wth one or nore 25 physiologically
accept abl e exci pients. 3) Inhal abl e powders accordi ng
to claiml or 2 which contain one or nore
enantionerically pure conmpounds of general formula 1,
wherein R denotes hydrogen, fluorine or chlorine,
reef er abhydigeh Omethdxy, Etheal] Meorineddr oM Préfrably hydrogen,
hydr ogen, fluorine or | orine, preferably hydrogen or
f1 uori neMaig9%pEEIORY ©338108MepCT/ EP2005/ 005078  R3
Rtdr ogenhydmigonxfiuortddexyhlofiheioprefedalsly hytogehrg fluorine;

RpBbEHEH I AR RE s oAl ke @bl Aot b BBion
hiydeaténer, solesed dheatdfyopuionally ih admisfure wth one or more
%}i}ggriat gg@dg?gg%%ﬁamggga able acid addition salts, 5

vates thereof, optionally in adm xture
Wi th one or nore physiologically acceptable

axci pi enlghalfble blakabd RoRANE RS 81aAGCR0bMNY whiriCédtitiinlone or
2 or 3vvh|ch.colta|n one or re en?gat{lo ricall

BTG CBBRTORAEICAID DYy ORMOtg R IEnaral {OrBRY? & Fhergin

®enot es Hymbsteghpdimgeh budluoniag; R2 denotes hydrogen; R3
%@not es H@ﬁ&?ﬁ(}{ dﬁ%%lgg‘xy or fluorine; R4 denotes

ydr ogen; “0p |o¥a

yin the formof the
Bar mac edenasas metheye pthasyerdliogingsidi ti on salts, 15

Redr at esq@forePhydlogeng hereof , optionally in adm xture
i ysi ol ogi cal accept a

w th ope o re ph I bl e .
eaepwlgmst.‘wgrmﬁiﬁalpeaahaénﬁmewéﬁfa@@@mbkga%aféqhalpmsﬂtsa
Bydfates svhsolvat€sothleiof, Gitforlly iR miLiad witeie siombye
gﬁre lcolr(r:ﬁ unds ogbl%gneral formula 1, wherein 20 Rl

noYeE @%PS@%’F&, XYBItBt%es hydrogen, fluorine or
chlorine, preferably hydrogen or fluorine; R3 denotes

dr ogen;y e rd ne ol
gyef er ab{ﬂ@%‘?g gé'ﬁ%f)sp%g F”S%‘Fg ﬁ%?iaﬂgr}t’ i@o%rg W)i} mlhn&{rﬁ%in one or
reepantigrenpallypure wompxiungds £ geperabfosmads &, whenein on
falts,  denotes hydrogen;

" R2 denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;
R3 denotes hydrogen;
R4 denotes hydrogen, fluorine or chlorine, preferably hydrogen or fluorine;

optionally in the form of the pharmaceutically acceptable acid addition salts,
hydrates or solvates thereof, optionally in admixture with one or more
physiologically acceptable excipients.

6) Inhalable powders according to one of claims 1 to 5 which contain one or
more enantiomerically pure compounds of general formula 1 in the form of their
free bases.

7 Inhalable powders according to one of claims 1 to 5 which contain one or
more enantiomerically pure compounds of general formula 1 in the form of their
pharmaceutically acceptable acid addition salts,
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25 hydrates or solvates thereof, optionally in

] jth one or nore physiologically I
3&@ %@@&(\ﬁ I nhal abl e povvde%bs accordi ng t@%gﬁ@ﬁ%gogloosms
claims 1 to 5 which contain one or nore
enantionerically pure conmpounds of general fornmula 1
inthe formof their 30 free bases. 7) Inhal able
powders according to one of clainms 1 to 5 which
contain one or nore enantionerically pure conpounds

8h gelsliAhble PoRdeds dcdofdinBeo bak Bfefaihb@ith 5 or 7 which contain one

phar maceut j.cal |. cceptable acjd_additjon salts. X
D DTS 74 a6 SNl B e agh of eeyeral it L T hichare of their
acicorddiition sadtsorfezeatrat fainmela 1-HIX5 or 7 which contain

one or nore enantionerically pure conpounds of

general—fornmula 1 in the formof their acid addition
salts ¢f general formula 1-HX, O, ~OOHHH RHEN\N RZ
Me Me $ XO 4 5 1-HX wherein X4 denoties an ani on
with alsingl At i v&TEH dtably dn ani on

W th si gl m the group
consi sting of , qul phat g’
phosphat e, netHa | phonatje, 10 rnul eat €&}

acet at ¢, benzoa Citrate, [
trifluproacetate,}fumarate, tartratpe, oxaljate,

succi nate, benzoddd and p-tol uenesuIR)‘thonate, and the
groupsiR, R2, R3 and R4 may have the neanijngs given
in cla 1to5, optionally inthe formgaf the  pv

tautonmers, mxtures of the tautoners, hydrates or
yheidtes thereof, as well as optionally in adm xture

Wt h oneq@iotBPaie apionSwith A%ifpdd h¥gatibe RGHRPpARE@DLY an anion with

exci pients. 9) Inhal abl e powders” according to oné of )
clains 12 ?‘6‘g§, negatyehargr selacted thamthe grupeanstiing of ghloride,
gener al b@nmidegiodidea valphat, phospit€ rBe®hndsulphonate, nitrate,

'i?)?nr gﬁgeﬁagefaé}c ag(?t%% ?%Ielmélﬁ,zcgg%%? sﬁfcyfartg,n’eri%htl)rcga@etta?e, fumarate,

tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,
and the groups R!, R2, R3 and R* may have the meanings given in claims 1 to 5,

_ optionally in the form of the tautomers, mixtures of the tautomers, hydrates or

solvates thereof, as well as optionally in admixture with one or more physiologically
acceptable excipients.

9) Inhalable powders according to one of claims I to 8, characterised in that
the compounds of general formula 1 have the parameters of a characteristic particle
size Xso of from 0.1 pm to 10pum and Q¢s.s) of more than 60%.

10) Inhalable powders according to one of claims 1 to 9, characterised in that
they contain only one or more compounds of general formula 1.

11) Inhalable powders according to one of claims 1 to 9, characterised in that
they contain in addition to one or more compounds of general formula 1 at least
one physiologically acceptable excipient.
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20 10) | nhal abl e powders according to one of claims 1
#@ characterlsed in that they contain only one
Pe2ed of general formd®a 1. 11) Inh Icégﬁé?2005/005078
pomders accordlng to one of clainms 1 to 9,
characterised in that 25 they contain in addition to
one or nore conpounds of general fornula 1 at | east
one physiol ogically acceptabl e excipient. WO
2005/ 110359 40 PCT/ EP2005/ 005078 12) I nhal abl e

pewder s geieAsisle %ﬁ&r&ﬁ@oi@hﬁ% 1o ‘Eﬁfﬁhaﬁt %ﬁhfa%ﬂsris@d LY ﬂ{at the
PE%' g‘g}écsgol ogel cgwgy accepta I e exgr is selected ¢

T ¥ BGEFRERhIS icSEIPMEIt 4 selerspbiraat r3f881§ consistung o
dncasatciarides, digddcharid ) 611@@1 sihaiccHagdes, ponlacude/glycohde,

B LS 514y S st FUCRLRL SR oL o

efeabicacihsalts mud thixsmés of thask excigients widf ondesether.

- excipients with one another. 13) Inhal abl e powders

accordl ng to claim 12, characterised in that the
ysi ol ogmtaéably PQW@@Eﬁ aasioediag &0 plaimtl2, shawacessised in fonthe

F)B?SIQIO@H:@H? aaarptme Sxcipleis %ss%zecftédlﬁbﬁﬁﬁm g%ﬁ? cBRFRising
acchar gse, I treha ose, odextri.n,

ct OS&E'*FS {m t ose,
gicopeytRIFtoes PRARIRASS; lackssnidcchargsimajfosenirahalpes, maltodextrin,
xmllmh ,Wellulak )i resdrfer) wortsied) mﬁhﬂﬂol Wﬂoﬁtaeghh?ieehy(ﬁ‘@dhluﬁde, Mg-
car ponat e .and S 0
el PO ZHRRER B e Hif SR o B pipients with
aveandiheg to one of claims 1 to 13, characterised in
15 t hat the rati o of conmpound of fornmula 1 to

ph siol ogically acceptable excipient is wthin the
ge fr a@ﬁbiwowéeas acgoubing tppe¢t ef elsiys 3:todGe chayacterised in

ﬂlal Qﬁ@ Qatlo1—59 cdrﬁﬁé‘uﬁlﬂi’ bEfRAWIE L So PREALRIZRAIY AcO&GRaBIE excipient is
Sl B ety SOALEL B bO8Simeictabin 210 s, Laggeo.

part| cI e size of about 17 20 -120 m preferably about

N bl di s
381, 50 TRt By Rbe s PRk 015 REV 295050 Babieea
tashe physelogisally heceuxtfdzit: mplem hagapaverage particle size of about 17
COIPhR! I‘e?era bbz_,k FoTRREUL i cal fornul ation,

characf rlse it ‘contai ns an inhal abl e powder
according to one of clalnB 1 to 15.

16) Use of an inhalable powder according to one of claims 1 to 15 for
preparing a pharmaceutical composition for the treatment of respiratory complaints.

17) Pharmaceutical formulation, characterised in that it contains an inhalable
powder according to one of claims 1 to 15,



