Aerosol formulation for Inhalation of Beta A2onists  The present invention relates to a propellant-free
aerosol formulation which one or more 5 compounds of general formula 1  wherein the groups R1,
R2, R3 and X" may have the meanings given in the claims and in the specification, for inhalation. 10
Background to the invention Betamimetics (B-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. 15 For drug treatment of diseases it is often
desirable to prepare medlcaments Wlth a Ionger duratlon of activity. As a rule, this ensures that the
concentration of e pien heclshasop g ebeddetstsy achieve the therapeutic effect is
guaranteed for a longer period Wlthout the need to re- admlnlster the drug at frequent intervals.
Moreover, giving A1 Aclie afsubelance, L IRNAELIPE IISLYARSANKbUIES [ALBeRll being of the
patient to a hi g?ee It I1s particularly desirable to prepare a pharmaceutical composition which can
be used thera%etfﬁ&@l‘fy“g?‘ﬁéﬁ‘?ﬁ‘ﬁ%f?%gﬁ—lonce a day (single dose). The use of a drug once a day has
the advantage that the patient can become accustomed relatively quickly to regularly taking the drug at
certain times of the-day. 2 The aim of the present inventien,is therefore to provide medicament
formulations for ir; halatlon which on the one hand confer a therapeutic benefit in the treatment of
respiratory complaints agrd aré aIsoQi'ha{a@{enzed by a longér duration of activity and can thus be used
to prepare pharmaceutigal compositiQ : gl/duration of activity. Summary In a first aspect,
there is provided & pharmadgeutical formylat g g as sole active substance one or more
compounds of general formelg 2wherein denotes hydre ,1C1-C4-alkyl, C1-C4-alkoxy or halogen;
R2denotes hydrogen, C1-C4-glkyl, Ci alkoxyR8r halogeni R3denotes hydrogen, C1-C4-alkyl,
C1-C4-alkoxy, halogen, -0-C194-alkylene- COOH or -0-C1}C4-alkylene-000-C1-C4-alkyl, denotes an
anion with a singlé negative charge, preferably an anion with a single negative charge selected from
the group consisting of chloride, bromide, iodide, sulphate"f"bhosphatel, methanesulphonate, nitrate,
maleate, acetate, hpRzoatersiate, RalicYater triflypreacetatenfigmarale, tartrate, Axalate, succinate,

benzoate and p-t%gg}pegnsy g}r}g}gma;aﬁm

ok ihpasna

10
Backeround to the invention
Betamimetics {B-adrenergic substances) are known from the pricr art. For example
reference ﬁaay be made in this respect to the disclosure of US 4,460,581, which proposes
betamimetics for the treatment of a range of diseases,

15

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

20 substance at longer time intervals contributes io the well-being of the patient to a high
degree. It is particularty desirable to prepare a pharmaceutical composition which can be
used therapeutically by administration once a day (single dosc). The use of a drug once a
day has the advantage that the patient can become accustomed relatively quickly to

regularly taking the druy at certain times of the day,



optionally in the form of their tautomers, enantiomers, mixtures of enantiomers, racemates or solvates,
at least one pharmacologically acceptable acid, and, as solvent, water, ethanol or a mixture of water
and ethanol; and 2a wherein the concentration of the compound of formula abased on the proportion
of pharmacologically active free base 1' in the pharmaceutical formulation is 0.75 to 200 mg per 100
ml. In a second aspect, there is provided a pharmaceutical formulation comprising as sole active
substance a free base of formula 1' OH wherein tie groups RI, R2 and R3 may have the meanings
given above, optionally in the in the form of their tautorners, enantiomers, mixtures of enantiomers,
racemates Qy solvates, at least one pharmacologically acceptable acid, and, as solvent, water, ethanol
or  mixturd 5 SR} LSRGl SR ATETE e So e LGRS B e Bharmaceutica
formulationtig@ 7 1ov200 g the pAOBaml cimeithitbcegpett; teeeditisnphetidedhtine efse of a
pharmaceujicg), fprulalign acearding io.41\a,ah0x%: 08 RLePAING. ARNAMBFEUIIGR] compgsition for the
treatment of respiratory complaints. In a fourth aspect, there is prowée an inhalation kit consisting of
a pharmacélutichd fopd tflateprecebrtingad it capamasidntsan th hdtmesutabieoforfrsbulising this
pharmaceutical formulation. 2b Detailed description of the invention To solve the problems mentioned
above the present invention proposes the following medicament formulations. The medicament
formulationS"8&@8kHing to the invention are propellant-free medicament formulations, containing as
sole active UDSIRNES QRGNS SRRAYIdSRlgeneiamR A cdataiigraindridenates hydrogen,

Ci-Ca-alkyl, Ci-Ca-alkoxy or halogen; R2denotes hydrogen, C1-C4-alkyl, C1-C4-alkoxy or halogen;
substance one or more compounds of general formula 1

OH H H
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wherein

R! denotes hydrogen, C,-Cy-alkyl, C;-Cy-alkoxy or halogen;

R? denotes hydrogen, C;-Cy-alkyl, C;-Cs-alkoxy or halogen;

R denotes hydrogen, C;-Cy-alkyl, C;-Cy-alkoxy, halogen, -O-C;-Cy-alkylene-
COOH or -O-C;-Cy-alkylene-COO-C;-Cy-alkyl,

X denotes an anion with a single negative charge, preferably an anion with a single
negative charge selected from the group consisting of chloride, bromide, todide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate,
citrate, salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoaie
and p-toluenesulphonate,

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

racemates or solvates,

at least one pharmacologically acceptable acid, and, as solvent, water, ethanol or a

mixture of water and ethanol; and



R3denotes hydrogen, CI-Ca-alkyl, Ci-Ca-alkoxy, halogen, OH, -0-Ci-C4-alkylene- COOH or
-0-C1-C4-alkylene-COO-C1-C4-alkyl, denotes an anion with a single negative charge, preferably an
anion with a single negative charge selected from the group consisting of chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, 3 acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-toluenesulphonate, optionally in
the form of their tautomers, enantiomers, mixtures, of enantiomers, racemates or solvates, 5at least
one pharmacologically acceptable acid, optionaIIyzSther pharmacologically acceptable excipients
and/or complexing agents and, as solvent, water, ethanol or a mixture of water and ethanol.

Preferred ave@biarinacendisatiosmutatio osmbiaii camtainuto Npaun s afgapsisarspula 1, 10 wherein

Rldenotes hydrogen, methyl, ethyl, fluoring or chlorine, R2denqgtes hydrogen, methyl, ethyl, fluorine or
chlorine; Rﬁg@%%%%wﬁgﬁéﬁt}ﬁﬁﬁ%aéﬁ%3%?@%&%‘}%?%&5@%5% W bt SMorine, bromine,
-0-CH2-CO@theOr@HRECOOmethyl or -0-CH2-COOethyl, 15CH2COOH, -O-CH2-CH2COOmethyl or
-0-CH2-CH2CO0O0Oethyl, -0-0H2-012- CH2COOH, -0-C1-12-CH2-CH2COOmethyl or
-0-C1-12-CH2-CH2COOethyl; denotes an anion with a single negative charge, preferably an anion
with a singll regativkasharig thsel ec ferdvideh 4 ipbagnopucioakistimglefich ende; dngrridelciodide, sulphate,
phosphate,a@ggmg%%g@g%gebgggrgg m%gig@te, acetate, benzoate, citrate, 20salicylate,
trifluoroacetate, firmarate, tartrate, oxalate, suctinatc, benzoate and p- toluenesulphonate, optionally in
the form of their tautomers, enantiomers, mixtures of enantiomers, racemates or solvates. 25
Preferred arg pharmaceutical formulations which contain compounds of general formula 1 wherein
RlIdenotes hy en gr methw, preferably hydrogen; R2denotes hydrogen or methyl, preferably
hydrogen; R3denotes|methyl, OHH'\!metboxy, fluorRie, chlorine, bromine, -0-CH2-COOH or

30-0-CH2-C @

OH | 1

wherein the groups R’, R? and R® may have the meanings given above, optionally in the
n the form of their tautomers, enantiomers, mixtures of enantiomers, racemates or solvates,

at least one pharmacologically acceptable acid, and, as solvent, water, ethanol or a mixture of water
and ethanol; and

wherein the concentration of formula 1 in the pharmaceutical formulation is 0.75 to 200 mg per 100
ml,

In a third aspect, there 18 provided the use of a pharmaceutical formulation according to
the above for preparing a pharmaceutical composition for the treatment of respiratory

complaints.

In a fourth aspect, there is provided an inhalation kit consisting of a pharmaceutical
formulation according to the above and an inhaler suitable for nebulising this

pharmaceutical formulation.



4 Xdenotes 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; optionally in the form of their tautomers, enantiomers, mixtures of
enantiomers, racemates 5or solvates. Also preferred are pharmaceutical formulations which contain
compounds of general formula! wherein R3denotes methoxy, ethoxy, fluorine, chlorine, bromine,
-O-CH2-COOH, 10-0-CH2-COOmethyl or -O-CHZ000ethyl; and RI, R2 and X may have the meanings
given above, optionally in the form of their tautomers, enantiomers, mixtures of enantio ers racemates
or soIvatesD%%aﬁ\é refrrdor .hamceutical formulations which contain compounds of general
formula! whéfe shichR2denote-Rydrogen; R3denotes OH, fluorine, chlorine, methoxy,
ethoxy,-0-CHZ@€ @@t pprblerabhe idnétudsine, thblaknet @thexyoorpmegihexyhafdi@a®ingnay have one of
the meaningl% g%%]e%bf%\gl%u%%t(i)%nally in the form of their tautorners, cnantiomers, mixtures of
enantiomers, racemates or Solvates. Also preferred are pharmaceutical formulations which contain
compounds of general 25 formula! which are selected from the following, wherein HX denotes an acid,
wherein X' [ | s: O- - :

Ly croxy D o e e azin-a-one
6-hydroxy-gomﬂm@(m@%wmﬂsa@%@ one or more compounds of general
)-1,1-dimethylsathyjaminoj30ethy1}-411-benzo[1,4]oxazin-3-one; 5 -6-hydroxy-8- ( 1
-hydroxy-2-[2-(4-phenoxy-acetic acid)- 1,1 -dimethyl-ethyl amino]- ethyl } -4H-benzo[1,4]oxazin-3-one;
-8-{211,1 -dimethy1-2-(2,4,6-trimethylpheny1)-eth ylaminok 1 -hydroxy-ethyl } -6 -
hydroxy-41-1-benzo[1 ,4]oxazin-3-one; 5-6-hydroxy-8- { 1 -hydroxy-242-(4-hydro xy-phenyl)- 1,1 -d -

imeth yl-ethyl argi nol-
ﬁ/\o OHH 4 1
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wherein

R! denotes hydrogen, C;-Cy-alkyl, C1-Cs-alkoxy or halogen;

R? denotes hydrogen, C;-Cy-alkyl, Ci-Cs-altkoxy or halogen;

R® denotes hydrogen, C;-Cy-alkyl, Cl-Q4~aik0xy, halogen, OH, -O-C,-Cs-alkylene-
COOH or -0-C;-Cy-alkylene-COO-C|-Cy-alicyl,

X denotes an anion with a single negative charge, preferably an anion with a single
negative charge selected from the group consisting of chloride, bromide, iodide,

sulphate, phosphate, methanesulphonate, nitrate, maleate,



ethyl ) -4H-benzo[1,4] oxazin-3-one; -6-hydroxy-8- ( 1 -hydroxy-2-[2-(4-isopropy1 -phenyl)-1,1
dimethyl-ethyl amino]- ethyl ) -411-h enzo[l,4]oxazin-3 -one; 8- {242-(4-eth yl-phenyl)- 1,1
-dimethyl-ethyl aminol-1-h ydroxy-eth yl ) -6-h ydroxy- 1041-1-benzo[1,41oxazin-3-one; -8-
{242-(4-fluoro-3 -methyl-phenyl1)-1,1 -dim ethyl-ethylainino)-1 -hydroxy-ethyl} -6-
hydroxy-4H-benzo[1,4]oxazin-3-one; 8-{ 2-[2-?4 -fluoro-2 -meth yl-phenyl)-1
-dimethyl-ethylamino]-1 -hydroxy-ethyl ) -6- hydroxy-41-1-benzo[1,410xazin-3-one; 15-8- {2-[2-(2,4-d
ifluoro-pheny1)-1,ldimetaytetha somin ofeched) yelioxareptifdbreGe diatel e die] betaz0[1,4]oxazin-3 -one;

8- (242-(3,5-difIuoro-phg{y&g-g&ciqgg%é%tM%m%guiﬁgg{tgxy-ethyl} -6 - hydroxy-41-1-benzo [ 1
4 Jox azin-3-one; 8- (242-(4-etho Xy-[ henyl)-1,1 -dim ethyl-ethy! arnino]-1-hydroxy-ethy11-6-hydroxy-
204H-benzo[1,4]RAZMES B i, T8y I or 3 B (RORSIRS Y 485 iR RSt HEmiIeS]- 1
-hydroxy-ethyl } - &-shipdies, xy- 4H-benzo [1,4]o x azi n-3-on e; -4-(4-

(242-hydroxy-2-(6ahyarexypBaaxRodrainysiesiblaenzalls Al ox s H¥¥Pacologically
ethylamino]-2-met§gc

e RSP MR et o
(2-[2-(2-chloro-4-RIEHE- 911 1-dimethyl-ethylamino]-1-hydroxy-ethy11-6-
hydroxy-4H-benzo[1,4]oxazin-3-one; 8- (2-[2-(4-chloro-phenyl)- 1,1-dimethyl-ethylam ino]- 1 -hydro x
y-ethyl} - 6 -hyd ro%f%ﬂé%ﬁﬁ%ummﬁﬁgﬁﬁhﬁh contain compounds of general formula 1,
-8-{242-(4-br%no-‘|9 gga/l)-l,1-dimethyl-ethylamino]-1-hydroxy-ethy11-6-hydroxy-
R!  denotes hydrogen, methyl, ethyl, fluorine or chlorine;
R* denotes hydrogen, methyl, ethyl, fluorine or chiorine;
R? denotes hydi'o gen, methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine, chiorine,
bromine, -0-CHo-COOH, ~O-CH3-COOmethyl or -O-CH,;-COCOethyl, ~-O-CHs-
15 CH,COOH, -O-CH,3-CH,COO0methy! or ~O-CHa~CH,COOethv, -O-CHy-CHy-
CH;COOH, ~0-CH;~CHz-CHyCOOmethyl or ‘O;CHQ‘CIiz‘CHQCOOGﬁ}}’i;
X denotes an anion with a single negative charge, preferably an anion with a single
negative ch.afge selected from the group consisting of chloride, bromide, iodide,
sulphate, phosphate, methanesulphén&te, nitrate, maleate, acetate, benzoate, citrate,
20 : salicylate, rifluoroacetate, fimarate, tartrate, oxalate, succinate, benzoate and p-
toloenesulphonate,
optionally in the form of their tantomers, enantiomers, mixfures of enantiomers, racemates

or solvates.

25 Preferred are pharmaceutical fornnilations which contain compounds of general formuta 1
wherein
r' denoies hydrogen or methyl, preferably hydrogen;
R’ denotes hydrogen or methyl, preferably hydrogen;
r? denotes methyl, OH, methoxy, fluorine, chlorine, bromine, -O-CH~COOH or
30 -0-CHz-COO0ethyl;



411-benzo [1,4] oxazin-3-one; 8-

{242-(4-fluoro-phenyl)-1,1-dimethyl-ethylaminol-1-bydroxy-ethyll- 6 hydroxy411-benzo[1, 4]oxa2|n -3-on
e; 58- {2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1- hydroxy ethyll-
6-hydroxy-4H-benzo[1,4)oxazin-3-one; . 8-

(2-[2-(4-fluoro-2,6-dimethyl-pheny1)-1,1-dimethyl- ethylamlno] 1-hydroxyethyl)-6- hydroxy -4H-benzo[1,4
Joxazin-3-one; 8- (242-(4-ehloro-2-inethy1l-phenyl)-1,1-dimethyl-ethyla no]-1 -hydroxy- ethy1}-6-
10 hydroxy-41-1-benw[heAdaxaguridn@ne,a singlinegative charge selected from the group consisting

(242-(4-ehloro-3-fluoro-phenyl)-1.1-dimet ;xia%tba%mh %1 &Gﬁ an%éa? YA diOnerzoate,

hydroxy-4H-benzo[1, 4]ova|n -3-0ne; oro-2- uoro phényl)-1,1 -dimethyl-ethyl
inol-I-hydroxy-ethyll-6- 6 8RB ASSPATREAmamsH & pagand succnate;

{242-(3-chloro-4-fiytiraspheryd edvlUirietybetsy tamtinoet: midnoss/ctthylibo@srs, racemates
hydroxy-411-benzg[l dlaxazin-3 -one; 8- (242-(2.6-difluoro-4-methoxy-ph eny1)-1,1-dimethyl-etbyl
amino]-1-hydroxyethyl ) -6-hydroxy-4H-benzo[1,4]oxazin-3 -one; -8-
{242-(2,5-difluaro-4-metboxy-phenyl)-1e yylamino]-1-hydroxy- 20ethyl}
-6-hydroxy-4H-beH2s{peftorbeinrBearrseuticaldopulgtinsfiiire c3usig ipathydsivé A58 d ethyl-ethyl
aminol-1-hydroxygthlalt Gelaraioxy-4H-benzo[ | ,4]oxazin-3-one; 8-

(242-(3,5- d'eh'OrOIPhenx&))és%ﬁmﬂmaﬁgx@%@qhmm%@t%k%
hydroxy-411-benzo[1,410xazin-3-one - chloro-3-inethyl- phenyl) -1,1 -dim ethyl-ethyl

amino] -1-hydfbx y-ethyr§fitfen %QVW%SH%EHA)%QQQW%B one; -8-
{242-(3,4,5- trlfluorm]b&grﬁg/@dlﬁmwemgdammiﬂmmmoxy ethyl 1-6- hydro xy-4H-benzo

[1,4]oxazi n-3-0neqpsnkdd 2r (R Pty irhenydye:d dimathyk atinam iTeladsyekoacating } -6-hydroxy-
304H-benzo[1, 4]oxa2|p § one and 7 8-

(242-(3,4-dichloro- pheny% 1,1-dimethyl-ethylamino]-1-hydroxy- hyl} -6-
hydroxy-4H-benzo[1,4]oxazin-3-one, in each case in the form of an acid addition salt with an acid HX,
wherein X- may hae prndenfthe pheanings-gitemdbove vashvettas opyormliyeirdmeaform of their
tautomers, Senantigmgrs; Rixfkires of enantiomers, racemates or solvates.

R! and R denote hydrogen;

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

CH, fluorine, chlorine, ethoxy or methoxy, and
20 X may have one of the meanings given above,

optionally in the form of their tantomers, enantiomers, mixtures of enantiomers, racemates

or solvaies,

Also preferred are pharmaceutical formulations which contain compounds of general
25  formula § which are selected from the following, wherein HX denotes an acid, wherein X'
may have one of the meanings given above:
- &-hydroxy-8-{1 -hydroxy—z—{2—(4—methoxy-phényi}- 1,1-dimethyl-ethylaminol-
ethyl}-4H-benzol1,4Joxazin-3-one; '
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxyethyl-acetate }-1,1-dimethyl-ethylamino}-
33 ethyl}-4H-benzo[1,4]oxazin-3-0ne;



Unless otherwise stated, the alkyl groups are straight-chained or branched alkyl groups having Ito 4
carbon atoms. The following are mentioned by way of example: methyl, ethyl, propy! or butyl. In some
cases the abbreviations Me, Et, Prop or Bu are used to 10 denote the groups methyl, ethyl, propyl! or
butyl. Unless otherwise stated, the definitions propyl and butyl include all the possible isomeric forms
of the groups in question. Thus, for example, propyl includes n-propyl and iso-propyl, butyl includes
iso-butyl, sec.butyl and tert.-butyl, etc. 15 Unless otherwise stated, the alkylene groups are branched
and gnbr%nk():hed dOL:cbIegbg&lggpga{W&Qg@?ﬁ]?ﬂ,ﬂ&&@a&gfﬂm@mgt@gﬂg@lgﬁt‘@lf%}g?\%pg ar:e _
mentioned by way | e: methylene, ethylene, n-propylene or n-butylene. Unless otherwise
stated, the term aﬁ<8 §%§“&B&WZ@‘F‘ a '-?/?%r alkoxy groups) denotes 20 branched and =branched
alkyl groups havirig | to % ‘@diplofimattis Wi éridrethyiReaxiiz GHoRyygenhatorm-exdhibles of these
include: methyloxyyétixrylasyheprapylioxysaribaiyloxy. The abbreviations MeO-, EtO-, PropO- or 13u0- are
used in some gases to q%@w{g%@@@_ﬂ%mg{hhﬁgw ORIy ok bulyloxy. Unless otherwise
stated, the definitiotgsigg onxR/ and b_ut;rgloxy include all possible isomeric forms of the groups in 25
question. Thus, fof &x rr?ﬁ’@%’ SBREAPIRORfdes n-propyloxy and iso-propyloxy, butyloxy includes
iso-butyloxy, sec.butylogyredtekteit{!Burionys-Bré+fsopome Bases hdinmbtietsdepadf the present
invention, the termamkoxy-ishsed mstaad gfthe term alkyloxy. Accordingly, the terms methoxy,
ethoxy, propoxy or butoxy.may,alsg | 2d to.denote the groups methylaxy, ethyloxy, propyloxy or
butyloxy. 30 8 Halo en%éﬁ%&%ﬁ %c%%gﬁcﬁg’f{éi iﬁ%sjgnett%ﬁ/eﬁ%?gﬂ%rgﬁ%fgga}%%ﬁkg& ¢ orine, bromine or
iodine. UnIes?stafé%’S‘fff&ﬁI%@zﬁtﬁiPﬁfé, chlorine and bromine are the preferred halogens. The
medicament formulatiorfs{adedfdingad-thehyivdatioh Icodtaith gs:beluent puhednaieshsligure ethanol or
mixtures of ethanglagehwatesfehanginwalgs: mixtures are used, the percentage by mass of ethanol
in these mixtures is prefer, in.the range between 5 and 99 % ethanql, particularly preferably in the
range from 10 to 96 % e%%i%ﬁ]@l‘gé “gﬁ?%ieé‘b?&’r Vi @é@%@’ﬁem%ﬁtﬁégﬁ% T‘B?%dﬁ%ﬁ’c?ﬁ%}%?the purposes
of the present inveHtidH cBhEsI A BoTFaMe Sife water, pure ethanol or ethanol-water mixtures
containing betwveen 1059 ang-Q2-Yipartitedalyl prétesablsbebmersn Bo-andiisethanol. If desired,
other co-solvents maav.Ressed.imagdition{Q.ethanol and water. Preferably, however, no other solvent
is used according to the_invention. The compounds according to, the invention may be prepared
analogously to méthodssi%‘i%%ﬁé%}l:wﬁroo' rlllel’%?%lthglﬁ O ST RS GL 0t Sreparation are
known for examplbsfieri-ti5baesliztaxasnthenshtire contents of which reference is made at this point.

' The compounds of formgig-f2maayneptisnally-be-preaentdntheinedisaroentismmaiatians.according to
the invention jg thgf{%g&aq ,Q]@i&éﬁ%t-%@?rs- By tautomerism is meant the 20 occurrence of isomeric
compounds which are formed by the shifting of a or it bonds and may be present in equilibrium.
Examples of possible tatitgiteric 15rRLsPhRYDohighurhy-shudminnk tatemedsboter aspect the
present invention reftes48-phasbhdteaticd-foemulations which contain the above-mentioned
compounds of formula Lipthqfosasakthesinsiidusl Rpticabiserens.sabdurasefingiidual
enantiomers or rag&rypatesagart qla}r{% I‘R{_e erred)%re( 5 meg_lcament formulations which contain the

. AlNiNo -2-Theth yi- [H318).4 TLYTIC " . . .
above-mentioned compounds of fo 2 Tin the form of the enantiomerically pure compounds, while

the R-enantidrmers of thé Eotpbtifidest rbrmilid 1-dewsrdirgtatinelimidasreahdlofparticular
importance. Thesé@engnticrmersl Flay:bie-tepeesented by general formula R-1. X R-I

- 8~ {2-{2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino -1 -hydroxy-ethyl }~6-
hydroxy-4H-benzol1,4}oxazin-3-one;
- 8-{2-[2-(4-chioro-phenyl}-1, 1-dimethyi-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-

30 4H-benzo[l,4joxazin-3-one;



IC) wherein the groups RI, R2, R3 and r may have the meanings given above. In another aspect the
present invention relates to the use of the pharmaceutical formulations according to the invention for
preparing a pharmaceutical composition for the treatment of respiratory complaints selected from the
group comprising obstructive 15 pulmonary diseasgs of various origins, pulmonary emphysema of ’
various origins, restrictive pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis,
bronchitis 10 of various origins, bronchiectasis, ARDS (adult respiratory distress syndrome) and alll
forms of pulmonary oedgmaaRiaferabiydie nNedicementioimubationsaccanging-lgdheyinvention are
used as specified g[abbov 1fg§ C3r;|g\re‘11)%ring a pharmaceutical composition for the treatment of obstructive
. - AZ1T1-3-01H . N

pulmonary diseases Zéleciad from amonhg bronchial asthma, paediatric asthma, severe asthma, acute
asthma attacks, chronictbhféiettiapaeibb i Einehit Shitrealt RS TARN hSa4E8Y while it is
particularly preferableacsardingzAo-th@dnvention to use them for preparing a pharmaceutical
composition fqj the treaynens of hignchiakasthue.os19. GRAR:- tisalsepreiaraiiadonise the
medicament formulations acc%rdln %e |%ven'_uon for preparing a pharmaceutical composition for the
treatment of pulméﬁ'ﬁ'gc’éﬁﬁ'ﬁ‘&?& ¢Hhas fts origins in COPD (chronic obstructive pulmonary
disease) or a.1-proteina8dirikilfitbrisdéhiheind rhenlak b preteybpivleuse thadmedicament
formulations accouding-Wrifaeciuantendupreparnee pharmaceutical composition for the treatment of
restrictive pulmonary diseases selfsied.fom anand alarimalaolii.sepiilys ulmanary diseases
triggered by work- 20 related noxious substances, such as asbestosis or silicosis, and restriction
caused by lur§ tueEre-didrae e BRERB~ESymphangiosis earcinomatosa, bronchoalveolas
carcinoma and lymphonfa&-123-aléooprdheratibetn ubé-dhecinédibdemard fohvinatiofiyiaécording to the
invention for 25 prepaging:g-phasmasauiical samposition for the treatment of interstitial pulmonary
diseases selected from gmong pneumonia ca seq gyligfect[ilopsﬁhsluch 5 jlg)giex MR ipfection by
viruses, bacteria, fungi, %?g%’g&%?‘ﬁ%"f’m.ﬁﬁ%" LflSt gr pat z%eé ng, [gr%xgﬁ!rcﬁonigsr%}é%use%%by various
factors, such as fobxesampiebsapithfisizgnd &% heart insufficiency, radiation-induced pneumonitis or
fibrosis, collagenoses, sgqh-gs(fathkxadfileriupusytryhdinatytiesyladisystdmiesckehgdérma or _
sarcoidosis, granujQmaOSes, SUGH Asdoiexameple Boeck's disease, idiopathic interstitial pneumonia or
idiopathic pulmonary fibroﬁs galPF) ,ﬁlt is %Isotﬁ)refeaacgl _Eo]y SGQE%_ egicg@[@i@ﬁ fgrremqlations according
to the invention for“prepéfl é{ "(%ﬁg%nlf cel |§a055'|%p fion Tor the treatment o %ysf% fibrosis or
MUCOVISC dosis ethy}}-6-hiydroxy-4H-benzo[ 1 4Joxazin-3-one; .

- 8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethyiaminoi-1-hydroxy-

20 ethyl}-6-hydroxy-4H-benzo{ 1 4Joxazin-3-one;

- 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-

ethyl}-6-hydroxy-4ii-benzo{1,4}oxazin-3-one;

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

hydroxy-4H-benzof1,4Joxazin-3-one;

25 - 8-{2~{2~(4—chiero-3-methyi—phenyi)—i,I-dimethyl-e&xy}amin_g}-l-hyéroxy—ethyi}—(i-

hydroxy-4H-benzo{1,4Joxazin-3-one; ' '

- 8—{2—[2—(3,4,5-triﬂuore-phenyl)—1,l~dimeihy1—ethy§amino}-1-hydroxy-emyl}»é-

hydroxy-4H-benzof1,4]oxazin-3-one;

- 8-{2-12-(3-methyl-phenyl}-1, 1-dimethy§~ethy1amino}«-l -hydroxy-ethyl}-6-hydroxy-

30 - 4H-benzofl.4loxazin-3-one and



5 Itis also preferable to use the medicament formulations according to the invention for preparing a
pharmaceutical composition for the treatment of bronchitis, such as for example bronchitis caused by
bacterial or viral infection, allergic bronchitis and toxic bronchitis. 10 It is also preferable to use the
medicament formulations according to the inventiop for preparing a pharmaceutical composition for the
treatment of bronchiectasis. It is also preferable to use the medicament formulations according to the
invention for 15 preparing a pharmaceutical composition for the treatment of ARDS (adult respiratory
distress syndrome). It i aisp preferabie inse thesmedisamantiemmulatienssasepeding to the invention
for preparing a pharmaceutical positian for the treatment of pulmonary oedema, for 20example

e é!gor%%gﬂh i%’llr‘lg e

. SNzo = 3=C . . .
toxic pulmonary 08 era fion or INAalation of toxic substances and foreign substances.

Most preferably, tiestesstipibgdimo et Liitedist BearspHEmATetc a8 IR fons according
to the invention fosfprepatingcgvhashacetichkcopripaditiontiofothe fredtmenttes25asthma or COPD.
Also of particular impostance ishe aeoyeimentionad.pse fonpreparing a pharmaceutical composition
for once-a-day treatment of inflammatory and obstructive respiratory complaints, particularly for the
once-a-day treatment of asthma or COPD.  Moreover the present invention relates to a process for
the treatment of thialaboier3tnrirnibled ibeasessre by sbtcbiied i wiathsnalbr BB of the
above-mentionedud2:edicamapbiomutainns-ascadirginmibeyine ofioarase: atminjstered in
therapeutically effggive. amauniey Theressll inveaonJelpies k2 ihid agtve.supstance formulations
c

| .
of these compounds 5 can be administered by inhalation; the liquid formulations according to

the invention RavEerihbe e Qe Sbmpnd s ﬁ‘ﬁg‘fé}ﬁﬁﬁﬁgﬁﬁﬁ@sﬁé"%‘%iﬁ& 1 M&Mvention may he
inhaled by oral or mesdlard eyl Tieladivt vie pessipti rrareridistriyfite pPtheinatstioustsnces in the lung
it makes sense to 4)Sg ahaidSQiRURalio R WiItOLNEeRRIIRN beasas adminisiencebsing suitable
inhalers. A formulatié)zn §)f Elrt\i'% 'létipd may be inhaled both by oral route and 10 by nasal route. Those
inhalers which area%aﬁab e of nebulising a small amount of a liquid formulation in the dosage needed
for therapeutic purposes within a few seconds into an aerosol suitable for therapeutic inhalation are
particularly suitablgnl¥thinttie scapaiefthdenventionrairefeheé dndebulisdrs! drstiadoadid which an

amount of less th%mi?h%%g@g:ﬁ%ﬁg%,tpﬁ%%mm&mqamﬁgiﬁ@ﬂ&@amwwﬁ@rably less than 25
e

microlitres of active 15substance so uEipn can b‘f nebul_igedl é)referably in one puff or two puffs to form
an aerosol having A RVa TR BRHAR G5 ST RS SCHEA 20 icions, preferably less than 10 microns, so
that the inhalable part of the aerosol already corresponds to the therapeutically effective quantity, 20
An apparatus of thisikineifertbesprapelaniineladnisisiratod aka matexgd-ameguihata liquid

pharmaceuticgl compasition for Ihalatien igdestrhes iR delalbioraxample.ie inteinatignal Patent
Application WO 91/14468 "Atomizing Device and Methods" and also in WO 97 12(187, cf. Figures 6a

and 6b and the ac¥BRBEHRT FHER RS T4 TTRNEPDr B P SR rR LR solution is
converted by meafiseabbrdvigtiopr &Sk E16f, Bprr® 58 BES brarieforanraeresdlodEstisdEfor the lungs,

which is sprayed. Withinihsysropenoliieorissentspesiicationdeierencs Baexprassly made to the
entire contents of f1g TS e aRe BhoNEud bralaAlRS ALibie dind ke Jgsmyliafions of solutions
( that t I i

. Ty 0 ..
are stored in a reservow.’ﬁ [ ggse tia e active substance formulations used are sufficiently
stable when 2bredussiipit Thes. for example, propyloxy includes n-propyloxy and iso-propyloxy, butyloxy

includes iso-butyloxy, sec.butyloxy and tert.-butyloxy, etc. In some cases, within the
scope of the present invention, the term alkoxy is used instead of the term alkyloxy.
~ Accordingly, the terms methoxy, ethoxy, propoxy or butoxy may also be used to denote
the groups methyloxy, ethyloxy, propyloxy or butyloxy.
30



same time are such that they can be administered directly, if possible without any further 13 handling,
in accordance with their medical purpose. Moreover, they must not contain any ingredients which
might interact with the inhaler in such a way as to damage the inhaler or the pharmaceutical quality of
the solution or of the aerosol produced. 5 To nebulise the solution a special nozzle is used as
described for example in WO 94/07607 or WO 99/16530, Reference is expressly made here to both
these publications. The aim of the invention is to provide an aqueous, ethanolic or aqueous-ethanolic

- formulation of thecompaund, afe Qﬁgﬁ%@tﬂe\ﬁé@é@n %ﬁ&%&%@é@h%ﬁﬂd@ﬁ%ﬁ@%ﬁ%e@ 10ensure
optimum nebulisation of a solution USIF."‘%n §Pln alegsoment Qed abov rﬁe |gelsubstanoe

formulations accdfdifity t&HFS THF&R & EaHGERY FIg eﬁrﬁ Aceutical quality, i.e. they
should be pharmaceutically stable over a storage time of some years preferably at least one year,

more preferably twig yRarsmEhasen proesllant-fieg dormnlations ofsalwiohsimust atse.be capable of
being nebulised by, aans,of an pkeletdaurdaraiessuguiads: comnpsilion delivered I the

aerosol produced is within a specitied range. Within the scoge of the prese t mventrog those

compounds of forPRtiRt3eaPE HretaraBRPe! et RGPS SRl Y Bk 5%‘?8??9’ chloride,

maleate, salicylateq funtaratepari20sticpirfatdhoptiorraliyeificthe Farid of ¢enhlydfetes and solvates

thereof. Pa”'CU'a%%ﬁﬂ?&@féﬂ&lﬁ&&%%@%ﬁﬁ%ﬁ&%ﬂ%%@nm@reetﬁtenﬁmm%ﬂatlons which

contain the compound of mula 1 wherein X adn% no gﬂgmglon e. 25 Refer%l +9.5he compound of
e

ain ure Waler, pyre, cth ~waler mitmures of
formula! always irfeRiER ﬁ1 e scop€ bf the present invention all possi amorphous and

crystalline mé@irfrc%l@%%)%tw}ﬁptﬂiﬁd’aﬂ%%?é%& A& eERIBYuNd of formula | also include
within the scope af #herpresentinvenricmall ihesqpcs sitissolvateschnd ydratedewbich may be formed

from this compouggl, 32, ARV seferense fa-ae comperngt 1 uithin the scope of the present invention is

to be regarded as a reference to the pharmacologically active free base of the following formula 14
OH contained in the salts! wherein the groups RI, R2, R3 and X" may have the meanings given above.
S In another aspe&ﬁh@pres@ﬂﬂmvém@ﬁh%mﬁo%ém?ﬁ@ﬁ‘i roroamlinSEBREsining as the sole
active substajce afsas hase ebiompgladiivheraia it grosfseiaig R mnd Krvayhave the

meanings given aove, OPIARAIY, 15 01 B kiRUIRRSIS. RIARUAIMEISomiXures of enantiomers,

racernates or solvates at least one 10 pharmacologically acceptable acid, optionally other
pharmacologically acceptable excipients and/or complexing agents and, as solvent, water, ethanol or a
mixture of water afigk %Mn@ds&démmmmﬁnvémmm@ﬁdmI‘&ﬁ@?ﬁlp?eﬁf@iﬁbﬁf%dﬁtains only one

compound of according to the invention in the form of their tautomers. By tautomerism is meant the
20  occurrence of isomeric compounds which are formed by the shifting of cor ponds and
may be present in equilibriom. Examples of possible tautomeric forms of the compounds

of formula } are

I —_— 4

OHHH

or



15formulal. However, the formulation may also contain a mixture of different salts of formula 1. If the
medicament formulations according to the invention contain different salts of formula 1 the preferred
formulations according to the invention are those wherein the various salts denote different salts of the
same free base of formula V. Formulations which gontain active substances other than those of
formula! are not included in the 20invention. The concentration of the compound of formula! based on
the proportion of pharmacologically active free base V in the pharmaceutical preparation according to
the invention is aheut 0.1 to 1600 mg per 100 ml, according-to the invention, preferably about 250.5 to
1000 mg per 100 inl, 83%!9.@rly preferably 0.75 to 200 mg ger 100 ml. 15 Particularly preferably, 100
d

ml of the formulations attordifyg to e ini\flention contain,abaut 1 to about 100 mg of V.  The pH of the
' is preferably beveen 2.0 and 6.5, 5 preferably between 2.2 and

0 and™4p. Is gdjustegt by the addition of
pharmacologicallyt acceptabie_aetds. Pharmacolodicalisa “gagptable inorganic acids or organic acids
may be used for this purpose. Examples of prefefed inorganic acids are selected from the group
consisting of 10 hydrochloric &itl, hydrobromic acid, nitric a¢id, sulphuric acid and phosphoric acid.
Examples of parti¢ularly suitable organic acids are selected from the group consisting of ascorbic acid,
citric acid, malic acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic acid and
propionic acid. Préfenrsigsinprgahipastdsiaretinydebohloridacicakickiatphisticraciticdf which
hydrochloric acid igparticulas. piefesies aecousineria-ha.4oinve pian-of thawrganimacids, ascorbic
acid, fimiaric acid and citric acid §tedpr§f rred. If desired mixtunigs of tq abt%r\ég eueentioned acids may
also be used, part’isé)l’ﬁgrr FIRHhE 25260

e
| . %\_acﬁgn \}\ll_l?ceﬁs Rave ol teé’r par%l%gﬁ% "in addition to their acidifying
properties, e.¢. thesaivvRrshiemrdaierBirhys s A8HBXG R Set AP rrd A ARk acid or
ascorbic acid. 20lfidesirest iphamacatogitaiyacegptabicvhdisds hayiemseditbditrate the pH
precisely. Suitable hases dngude farexample glkalhngial budrgrides.apdalkalemetal garbonates. The

preferred alkali metal ion is sodium. Tf bases of this l§|nd re used, care must be taken to ensure that
the resulting salts VEHCR 4R r&B’iﬁfﬁ’?ﬁ“’gg}fﬁ%%a}ir?%%“zﬁ%rmaoeutical formulation, are
pharmacologically[compatible with the abovementioned acid} 25 The formulations according to the
invention may confainfg : ng agﬁnts as other ingredients. By complexing agents are meant within
the scope of the ptesent jnvention oleEliIés which areggapaple of entering into complex bonds.
Preferably, these gomptilinds-shoutdhave'the-Effeet Jkcomplexing cations, most preferably metal
cations. The 30forfnulations referpbly céhtain editic acid (EDTA) or one of
the known salts thereof, e.g. 3géium EDTA or disQgh BT A dihydrate (sodium 16 edetate), as
complexing agent Preferably, sqdium edetate is Used, optionally in the form of its hydrates, more
preferably in the fgrm of its dihydrate. If complexing agents afe used within the formulations according
to the invention, thei content is preferably in the range fromto 50 mg pgr 100 ml, more preferably in
the range from 2 to 15 mg per 100 ml of 5 the formulation according to the invention. Preferably, the

formulations d8corthegiadne ahRRti GBI TR TG ARjRstEN A% MFount of about 4 to 12 mg

per 100 ml, more preferably about 10 mg per 100 ml of the formulation according to the invention.

In another aspect the present invention relates to the use of the pharmaceutical

formulations according to the invention for preparing a pharmaceutical composition for the
treatment of respiratory complaints selected from the group comprising obstructive
15  pulmonary diseases of various origins, pulmonary emphysema of various origins,

restrictive pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis, bronchitis



The remarks made concerning sodium edetate also apply analogously to other possible 10 additives
which are comparable to EDTA or the salts thereof, which have complexing properties and can be
used instead of them, such as for example nitrilotriacetic acid and the salts thereof. Other
pharmacologically acceptable excipients may'also1lae added to the formulation 15according to the
invention. By adjuvants and additives are meant, in this context, any pharmacologically acceptable and
therapeutically useful substance which is not an active substance, but can be formulated together with
the active substange.inthe-Rharmacelogicallymstitable selvapttierdestalmprane dne qualities of the
active substance f r_mulgti n. Preferably, these substances have no pharmacological effects or no 20
appreciable or at l’gra{rést?] uurr?cc’ineasrﬁ]rca’l%iIeem[fi?‘;armacological effects in the context of the desired therapy.
The adjuvants and additives include, for example, stabilisers, antioxidants and/or preservatives which
prolong the shelf lifefatthefinishrehphaknacelsicaldosmgtationpaative rasséhuopeeigs] vitamins and/or
other additives kngy. e 2tk W1k afdlives Alsg it AmAGlgigaly agceptable salts such as

sodium chloride, for example. e preferred excipients include antioxidants such as ascorbic acid,
for example, provRRYEYHEY S HHEsSEFLREEHT BEas UL td SUIR BT WRT FRIHFT K itamin E,
tocopherols and sasthias, vitaeristsraraprokatdsins euliinguirCORDH dirraie bstiyctBBPreservatives can be
added to protect thgfmylationiremoentaminationwithpathesanialacteriadsuiable preservatives
are those known from the prior art, particularly 17 benzalkonium chlaride or | id or benzoates
such as sodium bé’ﬁ?o%f@%’%%gggﬁ%ﬁ%}%% Kne \?vsﬁ%’rig%r%rt %ngﬁ%rmgr%?l%%?%%gﬁlzalkoniUm
chloride is addfed e formulation according to the invention. The amount of benzalkonium chloride
is between 1 rag and 50 mg per 100 ml of formulation, preferably about 2 to 15 mg per 100 ml, more 5

preferably about 3itn %2, merpend@QhetibefanulationRecarding. Qb inenbiom: most preferably
about 4 to 10 mg per 100 mlhgf the formulation.acg:ogr ing to the '%n\é%rlgion. Bergzalkon'?lijlgg chloride may
e

also be used accod o tRETRVERTIoN Th Admixture wWith other preservatives, 10 Preferred
formulations contdits BntyiBenzalEH (Freitctsaciutiumosatn thteesher tHePESRNHEeddEI4 adjust the
pH, in additiogsto thesaiwent water and the compounds of formulal. The pharmaceutical formulations
according to the invention containing compounds of formula 1 are preferably used in an inhaler of the
kind described hereinbefore in order to 15 produce the propellant-free aerosols according to the
invention. At this gbint0eEfsthd Brice ByaR e SRR HORHEIs R LRIt described
hereinbefore, to whighriefengroeisttierblynmsiden Astdasetibed drdhecheginimnuara duether developed
embodiment of thegugferes iahalais 20diselasadkinANO, A%ARB8T steleinpanisuianfigures 6a and 6b
and the assogiated passages.of ceseriplion). Tisebuliser Respiman).canadyaniageously be
used to produce thé'in SABIE SET6S6R: accoroﬁng 10 the invention contaning a tiotfopitim salt as active
substance. Becau§sneritssesflitdrcaiashiiieaier BaH S es ST 8 SR RIY and 2 to 4 cm
wide, the device cati banpastied anywhere by the patient. The nebuliser sprays a 25defined volume of
the pharmaceutical formulation out through small nozzles at high pressures, so as to produce
inhalable aerosols, . The pr ferr{;%ed atomiser ,essent%grlrlglulcaansists of.an upper housi.?cg part, a pump

. & . the medicament accordin invention .
housing, a nozzle, A IBERIRG EAN S B ePHRS AETEH o A SpraG SR e {8rag e Container, characterised

30 by 25  preparing a pharmaceutical composition for the treatment of interstitial pulmonary diseases
selected from among pneumonia caused by infections, such as for example infection by
viruses, bacteria, fungl, protozos, helminths or other pathogens, pneumonitis caused by
various factors, such as for example aspiration and lefi heart insufficiency, radiation-
induced pneumonitis or fibrosis, collagenoses, such as for example Jupus erythematodes,

30  systemic scleroderma or sarcoidosis, granulomatoses, such as for example Boeck's disease,

idiopathic interstitial pneumonia or i&iopafm’c pulmonary fibrosis (IPF).



18 a pump housing fixed in the upper housing part and carrying at one end a nozzle body with the
nozzle or nozzle arrangement, a hollow piston with valve body, a power take-off flange in which
the hollow body is fixed and which is located in 5the upper housing part, a locking clamping
mechanism located in the upper housing patrt, # spring housing with the spring located therein,
which is rotatably mounted on the upper housing part by means of a rotary bearing, a lower housing
part which is fated onto the spring housing in the axial direction. 10 The hollow piston with valve body
corresponds to a device disclosed in WO 97112687. It projects partially into the cylinder of the pump

housing and is disposed to pe axially movahle in the cylinder. Reference is made particularly to
Figures 1-4 - espé%%ﬁ soﬁ’lré’ue%% ann'?jﬂfﬁén %llasnéa(%?% g"&%’%?%%%%%&%@cne }?Sﬁ“‘}iﬁ%ﬁ‘g abovementioned
International PateptepSiapplibaisacuticarempneriten fotieicageriresipfitigsthe hollow piston with valve
body exerts, at its;highe¢Rsstire end, a pressure of 5 to 60 Mpa (about 50 to 600 bar), preferably 10 to
60 Mpa (abouglOO to 600 bar) on the fluid, the measured amount of active substance solution.
Volumes of 10 to 50 microlitres are preferred, volumes of 10 to 20 microlitres are more preferable,
whilst a volume of 418 T FEFR6 MRS B MG ETE e AR 2 SR RS S5 PRdValve body is
preferably mounteghatthe sgherofdhvédabliewistoriondichefaces dhemoziitestddy F&5The nozzle in the
nozzle body is prefesaplyyRiciRsttdeiid 80 nies-RIQEUES thivHRHC IR 8DGIRREIINghaVligrOStructured nozzle
bodies are discloSgr({jJJ%Eexample in WO-99/16530; reference is hereby made to the contents of this
specification, espeuaﬁy Eigure 1 and the associated description. The nozzle body consists for
example of tWl8 sheets of glass and/or silicon securely fixed 30together, at least one of which has one
or more microstrucitiy eieh phdaasidtswvhichecordivackth &modtienindebeaiig: to thénatzleifoutlet end. At the
nozzle outlet end %&@@Eﬁéﬁ&@%&%&pé@t@ﬁ AP0 QUBA QPENIRGRIQ,1Q microns deep and 5 to 15
microns wide, the depth preferably being 4.5 to 6.5 microns and the length being 7 to 9 microns. If
there is a plurality of nozzle openings, preferably two, the directions of spraying of the nozzles in the
nozzle body may rliif pisyatkstadle sckrolitersicamepidennitivag xeradive tdhs i sErBfer in the direction
of the nozzle openjngadndhereaseatianorgeiiotihayvingmatieasSi v podriesgpenings at the outlet
end, the directionsd%(tgggr@xgggng}ay be inclined relative to one another at an angle of 20 degrees to
160 degrees, preferably at an angle of 60 to 150 degrees, most preferably 80 to 100. The nozzle
openings are preferably arranged at a spacing of 10 to 200 microns, more 10preferably at a spacing of
10 to 100 microns Jistiklmereprefcraishi8onediFermidrongaiospueimlreiGOaiiersins rmost preferred.
The directions of spaying theieiaamaebipibademian abibs-ReZZeper bgsma, for

20 example toxic pulmonary oedema after aspiration or inhalation of toxic substances and

forzign substances,

Most preferably, the present invention relates to the use of the ph'mnaceuﬁcai formulations

according to the invention for preparing a pharmaceutical composition for the treatment of
25  asthma or COPD. Also of particular importance is the above-mentioned use for preparing a |

pharmaceutical composition for once-a-day treatment of inflammatory and obstructive

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

Moreover the present invention relates 1o a process for the treatment of the above-

30 mentioned diseases, characterised in that one or more of the above-mentioned



As already mentioned, the liquid pharmaceutical preparation hits the nozzle body at an 15entry
pressure of up to 600 bar, preferably 200 to 300 bar and is atomised through the nozzle openings into
an inhalable aerosol. The preferred particle sizes of the aerosol are up to 20 microns, preferably 3 to
10 microns. The locking clamping mechanism contia}ins a spring, preferably a cylindrical helical 20
compression spring as a store for the mechanical energy. The spring acts on the power take-off flange
as a spring member the movement of which is determined by the position of .a locking member. The
travel of the powerdakeneff fangaiimpieciarly dimieddiandppenstepandasdewrasiop. The spring is
preferably tension%ﬂg@ gﬂsgl%psping-up gear, e.g. a helical sliding gear, by an external torque which is
generated when the upper housing 25part is turned relative to the spring housing in the lower housing
part. In this case, the upper housing part and the power take-off flange contain a single- or multi-speed
spline gear. The lockingemémbepwvithithe Engaging lobkingesurfatesis dhargednnuats annular 30
configuration grouynag.the-newekiake0ilanas: i eansisisdarexamplealaringompiastics or metal
which is inherentIX ra(%Iiallg %Ia ticafl dtefgrré]ab[lgé %qu{i%&isaagl;%ﬂ%?g igig IIl%rgen:’?ob%erpendicular to
the axis of the atoiiser ARErthe 10 kslﬁjé of the sprlng,at e 16¢ INg surfaces o the fgcking member
slide into the pathdritfepeer tara1ews An e arrp rEVEH A SHIAY HERPEEME P ER@SEed. The locking
member is actuatetiRyumaanskef @detitar: 4 heid Cinatiagobuiibomipoptineciat atooiyded to the locking
member. In order g aelAlR m;érmkf&%mpmmmgmimﬁmmm@%@wﬁ moved parallel

to the annular plane, preferably into the atomiser, and the deformable ring is th eé) _geformed in the
annular pland? De‘f&i’??@‘frﬂ‘f?%ﬁ%"tfﬂ}bﬂgﬁ"gﬁhgﬁéﬁﬁiﬁ% §Fﬁﬁ%’§grﬁ83ﬁl ?ﬁ?ﬁ?‘aoﬁera é(éi ribed in WO
97/20590. 10 Theftowdsthoirstrrypase scpies adbaseialorarogse vdiimyittoessimgsarid @overs the bearing,
the drive for the spindle ansihe steragaicantainsr fernthe-iiuig. Mihes theuatamicee i pperated, the
upper part of the housing is fotated relative 19, the; lower, part, 106 lowernardaiing e spring housing
with it. The spring meanwhile 1s compressed 15 and biased by means of the helical sliding gear, and

Pres: S O, C
the clamping mecPrafehhy &t e S uGHRE IIRT FRE Rl PR RIS FFAErEDbS a whole-number
fraction of 3605 deguesicesglufidOcaeredslift thefsanyertmepad thevs priligddorensioreeb! the power

take-off componentif,ihe HBRES NOUSINGNFLis AR Ve dhRleng yAeliveR amaunkidheshellow piston is

pulled back inside e Gyldet in the pump housing, a5 8 eyl luhich. some gl 20 fluid from the
in e zZle.

. that the . :
storage container IS sucke iIgh pressure chamber In front of the no desired, a plurality

of replaceable stof@jéi¢ontainers containing the fluid to be atomised  can be inserted in the
atomiser one after another and then used. The storage container 25contains the aqueous aerosol

preparation aggording to. the IpUENHOR (ThE AOPRIRING- R asess s dMlRtedRY.g8Ath-psessing the
actuating button. The clamping mechanism thfat _%Binus thedwa b[:%r' ti&e ower tak(;é?g;f component. The
biased spring pusHE¥ 4 REABRREEH Rl SRR BY R 8 M S HE AT AU TG T he ilid Bfherges from the
nozzle 30 of the aiotsisdipig ﬂq@ﬁb&ml@faﬁogﬁ{%ﬁ_l/ 14468 “Atomizing Device and Methods" and also

in WO 97/12687, cf. Figures 62 and 6b and the accompanying description. In a nebuliser of
this kind 2 pharmaceutical solution is converted by means of a high pressure of up to 500

25  bar into an aeresol destined for the Iungs, which is sprayed. Within the scope of the present
specification reference is expressly made to the entire contents of the literature mentioned
above,

In inhalers of this kind the formulations of solutions are stored in a reservoir. It is essential
30 that the active substance formulations used are sufficiently stable when stored and at the

' same time are such that they can be administered directly, if possible without any forther



21 Further details of the construction are disclosed in PCT applications WO 97/12683 and WO
97/20590, to which reference is hereby made. The components of the atomiser (nebul ser) are made
of a material suitable for their 5function. The housing of the atomiser and - if the function allows - other
parts as well are preferably made of plastics, e.g. pg injection moulding. For medical applications,
physiologically acceptable materials are used. Figures 6a/b of WO 97/12687 show the Respimat(r)
nebuliser with which the aqueous 10 aerosol preparations according to the invention can

advantageously tm@mgag afctg&u;%@%m%ed 9@9&%@5@%@%0%@@;@%&@%@ with the

spring under tenslon il gr&hgcg 3 §eiaaclto\%% dlgﬁl sectlorflthr T aem%t%r?ﬁ ith the spring

&l in awa
released. The upp ousn g par contalns ?le pump ousm 3 e énd of which is
15mounted the hdk’@éﬁ@@?%fcﬂﬁé“a‘fbrﬁf@%ﬂb‘fﬂé“l?f thiearoRaERTREIFRE.- nozzle body (54) and a filter
(55). The hollow piston (57) fixed in the power take-off flange (56) of the locking clamping mechanism
projects partiy;inta fierigleLlilie.oump Ausa. ALlsend M alayaRes satrgs the valve body

(58). The hollow piston is sealed off by the gasket (59). Inside the upper housing part is the stop (60)
on which the pow8F t4%&2 %ﬁgna‘éf?@gfg‘%xﬁﬁéﬁ HESFG P Feheserf PSSR on the power take-off

flange is the stop (61) on which the power take-off flange rests when the spring is under tension. After
the tensioning of thg miwéh@é&%ﬂﬂg&@m&%ﬂ(&ﬁ\}&l&;ﬂ%@a&w&&au%esgﬁ&léﬁa) and a support (63)
in the upper houskngn%g{1 gg&uatln ton &&c&ﬁ%&t%&g&@t@%‘%%ber The upper

housing part ends In the mout thpiec 5 an dis c%b e removable 2 r;ié_)otectlve cap (66).

The spring héﬁslnﬁ“’cﬁ"/j’%ﬁ’r‘f’&&ﬁ%%”&fb‘?f%b?ﬁ?f&“(@%ﬁé‘\%‘%ﬁﬁﬂ?fﬁﬂﬂ%ﬁbﬁﬁt U5PE housing part
by means of the snapasfitddgs:¢68rancsatapidibaimesiod hexdowef fxdisindypégit (70) is pushed over the

spring housing. |n&%&ﬁ&é&i'&mh?%'@&ﬁﬁ&\ﬁd@@&ﬁ&%@é@t&&@%}@@@@@%QH&J@Y the fluid (72)
which is to be atomised. The ontalner is closed.of 12%{b¥the #) gﬁt@rough which the

hollow piston proj&8E 56 the S aobr E’Lte COntainer and d mfcr%s 0 the Ttd (supply of active

substance solutio@%@[@ﬁcﬁ@% W%h@m%éﬁlbé@@ﬁfé?%@ﬁﬁdﬁ?éﬁ jehgtitside of the
spring 5 housipg. m&gfu@@jmeﬁéaomﬂm&m&hmm ofidle spindie ifaeitht the upper housing
part. On the spind déger (76). The nebuliser described above is suitable for nebulising the
aerosol preparatlons according to the invention to form an aerosol suitable for inhalation. 10 If the
formulation according to the invention is nebulised using the method described above (Respiman, the
mass expelled; in Bifdasioren: prbfaratsy) v tebiet 98% whaihtiis eldtumtibids w¢ sriembzler (puffs),

should correspond.g aklefinedisssaniitynuithmoramgenbiale ranee: ohnatan ofestan 25%, preferably
20% of this ayantity. BISIARNBSRURINR AL 1320k QLR AlEIEIEDlY between 5 and 20 mg of
formulation are delivered a cfi

mass per puft.

Parficularly preferred, within the scope of the present invention, are the formulations which

contain the compound of formula 1 wherein X - denotes chloride.

25 References 1o the compound of formula 1 always include within the scope of the present
invention all possible amorphous and crystalline modifications of this compound.
References to the comnpound of formula 1 also include within the scope of the present

invention all the possible solvates and hiydrates which may be formed from this compound.

30~ Any reference to the compound 1! within the scope of the present invention is to be

regarded as a reference fo the pharmacologicaily active free base of the following formula



However, the formulation according to the invention can also be nebulised using inhalers other than
those described above, for example jet-strearn inhalers. 20 The present invention also relates to an
inhalation kit consisting of one of the pharmaceutical preparations according to the invention described
above and an inhaler suitable for nebulising this pharmaceutical preparation. The present invention
preferably relates to an inhalation kit consisting of bhe of the pharmaceutical preparations according
25 to the invention described above and the Respirnat(r) inhaler described above. 23 The examples
of formulations given below sem as illustrations without restricting the subject matter of the present
invention to the compositions shown by way of example. I. Preparation of the compounds of formula 1

5 Example 1: 6-hy@h%&y—‘&él-hy§ xy-24244-hydroxy-2 6-dimethyl-pheny11-1
1-dimethylethylaminol-ethyfl1-4H -bemofl.41oxazip!3-one-methanesul phonate The examples of
synthesis described Delow Sapre to.i rate new geompounds according to the invention in more detail.
However, they are inten ly as eMamples cedures to illustrate the invention without
restricting it to the subject¥ffatter described in.afr45ex@inplifying capacity hereinafter. Example 2: 8-
{242-(4-fl uoro-phenv1)-1,15dim ethyl-ethyl aminol-I-hydroxv-ethyl} -6- hydroxy-4H-benzoll
410xazin-3-one acid addition salt %----".0 OH HN 200Hx HX 300 mg (0.91 =top
6-benzyloxy-8-(2, 2edikiye oxiecelty ] Watktitthe znfand FoxB2iR 3ndiTe mmch183hIye(Bian Givol)
2-(4-fluoro-phenyl)slyk-dimethyl-ethylamine were dissolved in 3 ml of ethanol. Molecular sieve was
added and the_mixture was heated for 30 minutes to 24 80C. After cooling to ambient temperature 35
mg (0.91 mrnol) sodium borohydride were added. The mixture was stirred for 1 hour at ambient
temperature, sodidhiINRIFSERSA B HEITALE OO R Lo tREH ARG dora e Y LCRBH MR Rture and it was
extracted with ethyiaoetatévEhissenganicohasesiwens ¢vaboratdd govn Rind’tRé pesliiue was
chromatographed S{eluaninexanalethvh acstateipaiianel. Theethanalamiag thus obtained (223 mg)

was dissolved in methanol in grder tq, clea}i.\)/e the benzyl gg%%%gnsga?{gas %%nd hydrogenated with 150

. CHAnIOTACIS, IR O enaAntomers, racemate:
rag palladium hydroxﬂe as ca‘[atﬁ}gi atambien temperasture andnormal pressure. The catalyst was

separated off 'y firkamrsacipgisagheesaneiapadimphteaiadireerroraltpieds FeAmEN the residue was
chromatographed {siligengeltidelt@nipiisichlaromathaneimethanathaBdige sohidrebibldter 6 mg (22%);
mass spectrometry; {MiHI,= 375. The product may be converted into the desired acid addition salt by
reaction with the corresponding acid HX.  The (R.)- and (S)-enantiomers of this embodiment may be

obtained by separation of the 15racemate analogously to current methods known in the art.
. According to the invention the formuiation preferably contains only one compound of

15  formula 3. However, the formulation may also contain a mixture of different salts of
formula 1, If the medicament formulations according o the invention contain different
salts of formula ] the preferred formulations according to the invention are those wherein
the various salis denote different salts of the same free base of formula I'. Formulations
which contain active substances other than those of formmla ] are not included in the

20 invention.

The concentration of the compounnd of formula 1 based on the proportion of

pharmacologically active free base I' in the pharmaceutical preparation according to the

invention is about 0.1 o 1600 mg per 100 ml, according to the invention, preferably about
25 0.5 to 1000 myg per 100 ml, particularly preferably 0.75 to 200 mg per 100 ml



Example 3:
6-hydroxy-8-(1-hydmxv-242-(4-methoxy-pheny11-1.1-dimethyl-ethylaminolethyli-4H-benzoll,41oxazin-
3-one hydrochloride al 8- (241.1-dimethv1-244-methoxy-phenyll-ethylaminol- -hydroxy-ethyl }
-6-benzyloxv4H-benzofl 41oxazin-3-one 7.59 :
(6-benzy,Ioky-4H-benzo[1,410xazin-3-one)-g|yoxa15f1ydrate are added at 70C to a 25 solution of 3.6 g
1,1-dimethy1-2-(4-methoxyphenyl)-ethylamine in 100 mL ethanol and the mixture is stirred for 15
minutes. Then Witpjﬁigh@agf@i tesuil, 16010120 Gelsansaditim borehydige is-addechnldie mixture is stirred
for one hour, com in(? with 18@.'_ acetone 25 and stirred for a further 30 minutes. The reaction
mixture is diluted With 155" ML & 3’/? Cetate, washed with water, dried with sodium sulphate and
evaporated down. The residue is dissolved in 50 mL methanol and 100 mL ethyl acetate and acidified
with conc, hydrocliigri¢iaci: dfienibe addidon of ddaveticliathyleitiebtheprodust isPprecipitated Sout.
The crystals age filtered off washed and sestvstaliagdfiam 200k gthianel.sYield: 7 g (68%;
hydrochloride); m.p. = 232-234C. b) 8- :
(2--dimethv1-2-(4-methoxv-nhenyl)-ethylaminol-1-hydroxv-ethyll-6-hvdroxv- 4H-benzof |
,4)oxa7in-3-one-h¥ikrpdhiersti®6i8: gddiitreh ehrpacdrepelindwbidineddsreviously are hydrogenated
in 125 mL methanglith-ibgagdiien it aaatadidm enehaicaal:(@% babagbient temperature and
normal pressure. The catalyst is filtered off and the filtrate is, fr. from the solvent. After
recrystallisation of ?ﬁé’?%s%ﬁ%‘é?ﬁ%&ge@agﬁga%%%ﬁlé aé"né%eﬁtt g%vga%g!rng; S6lic ?s%%%ﬂ%g , which is
filtered off antPwalTRERFEIPEY igich B BogrpBdRAc Ry HPsANS RIS peid 208 B1IBBEECPRE (R)- and
(S)-enantiomers dffxalnpitns ey lyeuibithi nedricridhecratemdierichapam plesbyimpefins of chiral
HPLC (e.g. colump Chirohiotic:l « 4304124 ddmnablrine e il essrsAie Qmathanol with 0,05 %
triethylamine and 0.0,5%,30 tic, aci% ma be 20 usgdPa mobile ph se. hSviéircahgiyoeIcwitQ a particle size

: the. ph
of 5 inn, to which ﬂ%%t‘&ﬁ(f&por%?’eclﬁc eiCopIaninIS %%Vafgr?ﬁﬁ%gﬁﬁﬁlﬁw% e used as the column material.

Retention time (Ré&wbfRbHTeHck40 Thidihyfereeimetifie istsdsttispar-eesrganin P Phe two
enantiomers gse abtaited 0T theofgam efitheftesibasesimsthisiheihdd anddmayrbfrednierted into the
corresponding acig, additign, saltsrBy IsaiRi 1ha.desjies asidk(eg-Rudsoshingc.acis) 25 by the

methods generally known in the prior art. Of outstanding Importance accordin t'gt‘he invention is the
R-enantiomer of BRI BLRASEAS BRI B $@§8ﬁgf?f§fi’-e‘%'en%sfzvethyl-acetate
)-1,1-dimethylethytévirrst-stfytbutpetammblidpsarth B8-onednry stntoddessergorpid 1
1-dimethy1-2-(4-phenoxvethyl-acetatel-ethylaminol-I-hydroxv-ethvl | -6- benzvloxv-4H-benzoll

4loxazin-3-0 alogously to tho i in . e i ound is obtained
from 15 g (6-g§nzy oisu-%l’-ﬁﬁaﬁ%) f%cﬁgggﬁ%%%geﬁ%?%%%&%ﬁ%@%ﬁé&gﬁd&% .Pg%e%%ﬁgimethyl-z- 10

(4-phenoxy-acetate"Etpighaathing rEyerBl bR Bt A rories grdslvh My SRSt m.p. =

212-214C. The preferred alkali metal ion is sodium. If bases of this kind are used, care must be taken

to ensure that the resulting salts, which are then contained in the finished pharmaceutical
formulation, are plarmaceologically compatible with the abovementioned acid.

25
The formuiations according to the invention may contain complexing agents as other
ingredients. By complexing agents are meant within the scope of the present invention
molecules which are capable of entering into complex bonds. Preferably, these compounds
should have the effect of comnplexing cations, most preferably metal cations. The

3¢ formulations according to the invention preferably contain editic acid (EDTA) or one of
the known salts thereof, e.g. sodium EDTA or disodivm EDTA dihivdrate (sédium



b) 8-12-11,1-dimethy1-2-14-nhenoxv-acetate ethvl)-ethvlaminol-1-hvdroxy-ethvil hydroxv-4H-benzof
1,41o0xazin-3-one-hydrochloride 158 g of the benzylalcohol obtained previously are dissolved in 100
mL ethanol, 100 mL methanol and 10 mL water and hydrogenated in the presence of 1 g palladium on
charcoal (5%). After uptake of the theoretical amoygt of hydrogen calculated the catalyst is filtered off -
and the filtrate is evaporated down. The product that crystallises out when the solvent is distilled off is
suction filtered and washed. 20Yield: 15 g (81%; hydrochloride); m.p. = 137-140C. The (R)- and

(S)-enantiomers ofsthis,embadiment may beohinnad:hy srparatiomafhthadncemate:analogously to
current methods kgown(i?%tthe art. 2{ ﬁamnallgfg: 6. f(g& X r;%— Q&Q%(]d{% -246%-%39[}5%Qoxy-acetic
acid)-1.1-dimethVis RSSO PSR Benz of T 416xazin: “one- ﬁ(froc%%_rlée COOH xHO OH 5
11 g 8- (241,1-dirmatity by preme Ry e s¢ by Ethy e BRA-R yoieRfrdR ) 2ae°
benzyloxy-4H-benzel1, dlmxagir:3oons, hydeoetitaiter Exampldda) aresdiggeived inl 25 mL methanol

and hydrogenated, in.the presence.of | im q oal %iAflenuptake Qfitbe theoretically
calculated am%ur%n eo?%ﬁfll&%%gﬁcfﬁ%%gggﬁﬁ%g%ﬁﬁeﬁ?%%% g 10 soi(ili‘um ?1}/% x%ﬁetdissolved in 20

mL water are addBHTRItRECRIFFARSOPRETIRAETE I8 FAMIREH $57°30 MthtdE e MEthARG

e méthanol is distilled off
and the remainingnriixtbestengd b Wit el fovatktiop@ometdntdathnBiVaME 3.9 mL acetic acid. The
precipitated solid is suction filtered and washed with diethyl ether.  Yield: 7 g (87%). The

hydrochloride is o?gaing}gr 113%/ r%%ré/stallisatisggi&rggae%é ﬂg%%r% il MASBERIQAiG A ich M. = 152C. The
eo [

& T a T1CETTY
(R)- and (S)-enantiomers of this embodiment ma tained by Sepdration of the racemate
analogously # cu ﬁ‘@ﬁi"ﬁ%é‘tﬁé‘ﬂ%’%%%ﬁ%ﬁ‘t%%ﬂ%@%%F@@"é"@'—@f?%‘i?ﬂ@‘ﬁ?ﬁ%-(2,4
6-trimethvinhenv}epthik amiaelte hydroxtsadcofiflch, -s6eihyio sapdbt-bgfgoiadetic acid and the
,41oxazin-3-one-hydrochloride  OHx HCI 28 a) 1-(6-benzvloxv-4H-benzoll,4]oxazin-3-one)-24
J-dimethyl-242,4,6-trime hylohen )- ethyliminol-ethanone

Other pharmacologically acceptable excipients may also be added to the formulation

15  according to the invention. By adjuvénts and additives are meant, in this context, any
pharmacologically acceptable and therapeutically useful substance which is not an active
substance, but can be formulated together with the active substance in the
pharmacologically suitable solvent, in order to improve the gualities of the active
substance formulation. Preferably, these substances have no pharmacological effects or na

20  appreciable or at icast no undesirable pharmacological effects in the context of the desired
therapy. The adjuvants and additives include, for example, stabilisers, antioxidants and/for
preservatives which prolong the shelf life of the ﬁnishéd pharmaceutical formuiation, as
well as flavourings, vitamins and/or other additives known in the art. The additives also
include pharmacelogically acceptable salts such as sodium chioride, for example.

25
The preferred excipients include antioxidants such as ascorbic acid, for example, provided
that it has not already been used to adjust the pH, vitamin A, vitamin E, tocopherols and

similar vitamins or provitamiag occurring in the human body.

30  Preservatives can be added to protect the formulation from contamination with pathogenic

bacteria. Suitable preservatives are those known from the prior art, particularly



7.2 g (6-benzyloxy-4H-benzo[1,4]oxazin-3-one)-glyoxalhydrate and 3.6 g 1,1-dimethy1-2-
(2,4,6-trimethylphenyl)-ethylamine are heated to 70C for hour in 100 mL ethanol. After 5cooling the
crystals precipitated are filtered off and washed with ethanol and diethyl ether. Yield: 8.6 g (94%); m.p.
=175C. b) 8- {2-11.1-d‘imethy1-2-(246-trimethvlib, nyl)-etliylamincii-1 -hydroxy-ethyl } -6-
benzvloxy-4H-benzoll,410xazin-3-one 108.6 g of the Schiff-base obtained according to the
prescribed method 6a) are dissolved in 100 mL ethanol and 20 mL THF, combined with 0.7 g sodium

borohydride witgilas%,@amtﬁ{ é%%?rﬁ@&%@lg@jqe%%#%ﬂ&&fggﬁimé%&tc@ﬁ @k 10 ngl L acitone the
mixture is stirred for 30 minutes and then diluted yvi yl acetate and water. roduct that
Crystalises out ddTFC SR aH AT CORE Ty BB RN B oAt 15 vield: 7.4
g (80%, hydrochldviaalatisn seeerdBa e fetdersmiopsitie anoepsel fzazaikogivm eitipreds (Zavandim
ethylphenvl)-eth ygmisukode-pord oyt et uswgsany graadiiy fem 2ol klaxpeined anedrydrochloride 7.4 g

of the benayl sompayng phiaiped i3 Siep.PIie ioasnAtRdInA25 L. Welliangl20 with the addition

of 1 g palladium on charcoal (5%) at ambient temperature and normal pressure. Then the catalyst is

filtered off and the AR BT TaC ARSI ALR A CaBRRT T99eh PO B P TRAFLR) &e5Midas B diedR fE*Addition of
acetone is suctiorBfiatiegismdhiveishedneith mostd necamidaiiethyinuthian ¥isldi®uiy (8%, hydrochloride);
m.p. 160C (decorgpesiiamga:l he (R)- and (S)-enantiomers of this embodiment may be obtained by
separation of the racemate analogously to current methods known in the art. 29 Example 7:
6-hvdroxv-8-{ | -hydroxy-2-12(4-hvdr x phenv11-1,1-dimethyl-ethyl amino | ethyl|
“aH-benzo1 118 10F TS BRHYERERIGR B} CRFAMEIORIHTS S4iun g AL 15, 4-1) drox
henvlthylamar4H-etxiobladiio ezt 3 etbtionEhihtitdvesmpeumnd is preparedt fohmtQed.
(6-benzyloxy-4H-benzo[1,4)oxazin-3-one)- glyoxalhydrate and 4.6 g
1,1-dimethy1-244-hydroxy-phenyl)-ethylamine apalogusly to.10 the.procedure laid .down for Example
32) Yield: 6.0 g (U8 RS L B SR PP comound o1
1-dimethy1-2-(4-hyearsiakstsarscdi s A ke S fosahvd sty e o
41oxazin-3-ore-hythdachinsiglepaiiant-free acrosols according to the invention. At this point we should

onee again expressly mention the patent documents described hereinbefore, to which

reference is hereby made.

As described at the beginning, & further developed embodiment of the preferred inhaler is
20 disclosed in WO 97/12687 {cf. in particular Figures 6a and 6b and the associated passages

of descripﬁonj. This nebuliser (Respimat™) can advantageously be used to produce the

inhalable aerosols according to the invention containing a tiotroptum salf as active

substance. Because of its eylindrical shape and handy size of less than 9 to 15 om long and

2 to 4 cm wide, the device can be carried anywhere by the patient. The nebuliser sprays a
25 defined volume of the pharmaceutical formulation out through small nozzles at high

pressures, so as to produce inhalable aerosols.

The preferred atomiser essentially consists of an upper housing part, a pump housing, a
nozzle, a locking clamp, a spring housing, 4 spring and a storage container, characterised
a6 by



155.7 g of the coupling product obtained previously are hydrogenated in the presence of 0.6 ¢
palladium on charcoal (5%) in 100 mL methanol. After uptake of the theoretically calculated amount of
hydrogen the catalyst is filtered off and the filtrate is freed from the solvent. The residue is dissolved in
ethanol with heating and then combined with diethy4 ether. The product precipitated is suction filtered
and recrystallised once from water. Yield: 203.6 g (72%, hydrochloride); m.p. = 159-162C. The (R)-
and (S)-enantiomers of this embodiment may be obtained by separation of the raccmate analogously
to current methods knowp,i tﬂ&lﬁi’i ok} EXRINPIe: BoBthy g a8arying at one end a nozzle

(1-hydroxy-242- (4 is 0 II Eldimethvi- ethylamlnolethyl }
-4H-benzofl. 410xaz‘%vgg%)ﬁén§zztioc \GIE| maslgfn(ﬁn fsonropvl-hhenv1)-2-methvl- propan-2-ol The
reaction of a Grignard cbh%@ﬂﬂtﬁt@pf@ﬂ‘a‘ﬁéﬂﬂﬁ% 20 g (119 mmol) 4-isopropylbenzyl chloride, with 11.4
ml (155 mmol) acetone yigkls the-tafr gatseampounik asia oty iebedihd ikid: il B:8:gdB7%); mass
spectrometry: 5[1\4@;&{ er%g&r%#m N-f 2-(4-i sonropyl-ph en yI)-1, | -di m ethyl -ethyll-acetamide A

Ritter reaction is carrled out 10.2 g (53 mmol) 1 54 isopropyl-pheny1)-2-methylpropan-2-ol in the

manner described for EXSipte @ﬂﬁlpl‘f‘ﬁ&’?ﬁ'ﬁﬂ‘ﬁgﬁo PG BT e water and made alkaline
with sodium hydroxide soteriiarhodumingitvisictptiradoceicd febigin Spidcipitttedy Phimtiedsndhion filtered and

dried. Yield: 9.90 gp@Q%{gﬁmH@ﬁﬁﬁp@l@L@Hﬁtha{}‘%mﬁﬂ’g 234.

2-(4-isopropyl-phenyll-1. 1 d|m u)‘(il -eth Iaml e {n@ﬁe%t'& 01;]9 %Qu%t(é the axial direction.
mmol)N42-(4-isopropyl- p eny met yI ethy Thacetami él% 20 anialogously to the procedure laid

down for ExaMiple 9c¢). Yield: 7.00 g (71%, hydrochlorlde), m.p. 202-206C. d) 6-benzvioxy-8-
(1-hydroxy-242- (4ﬁs@mmpybipdoemydiyﬂdimmmﬂdmeMGeﬂkwMH JSMROIT/A26K dzin-3-one
252.18 g (6.1 namg r@ﬂ@mﬁo@&sﬁ%e ot udrexyraceivind ks dibanael Lilaxagin-3-one and 1.1 g
(5.8 mmol) 2-(4- |s Iphen cilé %eretcréxl etgglan}mu?arzi\ e %Ur@d { one hgyrfat 50 80C in 40 mL
ethanol. After cooli gafo am erﬁ arature 0.2 Sm ci *86dium bo ch Jrlofguare added. The

mixture is stirred fo%ﬁﬁﬂ?‘%&%@ﬁﬁ@%@&%t@ﬁ@ ﬁ%‘?ﬁeﬁl‘?ﬁ‘é’&eﬂﬂﬁrﬂ&%} Beemhinutes. The
reaction mixtuee issapidified. withdyereshiortacid, toosmiipad withvl8omritvaibredady80 mL ethyl

acetate and made alkaline Jyith AOMLR: THe. QIR iePbRsRIsaR3tALS Pl HRguih sodium
sulphate and 5 freed from the solvent. The PG£e5|due % dissolved in 20 mL ethyl acetlz;\te and 10 mL

water, acidified with? &M RS ERSEh 18Fid SR 2 0P S P TRA LRSI B OATESY 78258 kion of a
crystallisation aid tebpredipitatescEtlig B suetbrefitemefared. W@fmé%@ﬂom&d 1.7 g (52 %,

hydrochloride); m. &e%@e%@&‘abm%iﬁthwrﬂyﬁ 10 to 15 microlitres per actuation is parhcularly
il-hydroxy-2- [%0(4 '5%?9 nyl-phenyl)-1.1dimethyl-ethylaminol-ethyl

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

nozzle body.

25 The nozzle in the nozzle body is preferably microstructured, i.e. produced by micro-
engineering. Microstructured nozzle bodies are disclosed for example in WO-99/16530;
reference 15 hereby made to the contents of this specification, especially Figure 1 and the
. agsociated description.
The norzle body consists for example of two sheets of glass and/or silicon securely fixed
30  together, at least one of which has one or more microstructured channels which connect the

nozzle inlet end to the nozzie outlet end. At the nozzle outlet end there is at least one round



4H-benzo[1,4]oxazin-3?one-hvelrochloride 1,6 g (3.0 mmol)
6-benzyloxy-8-(1-hydroxy-242-(4-isopropyl-phenyl)-1,1-dimethylethylaminokethyl}-4H-benzo[1,4]oxazi
n-3-one are dissolved in methanol and hydrogenated with palladium on charcoal as catalyst at normal

pressure and ambient 15temperature. The catalysh%s suction filtered, the solvent is distilled off and the
residue is reerystallised from isoproparioL White solid. Yield: 1,1 g (85%, hydrochloride); m.p.
248-250C; mass spectrometry: [M+1-1]+ = 399. The (R)- and (S)-enantiomers of this embodiment
may be obtained by separation of the 20 racemate analogously to cutrent methods knpwn in the art.
Example 9: 8- {Z-T)él-?%?gfﬁyf’%ﬁ%lé’ﬁ\%ﬂ- Tdime %?I?iel %y’i%gr%J‘B1¥T?ﬁ§/3%§ﬁq%%%§ Pé(-:%ﬁ&%gd%oxv-4H-benzor
1,410 xazin-3-on@dnedtdénfotisisronory the Sethbrre|’ B2 &)iqigu.ethyl-phenvi)-2-methvl-propan-2-ol
14.8 g (90 mmol) # déathyirnhrn vl prappaxd:enesfeissptveddn dietindsethersare daed dropwise to
39mLofa3d m°'%§%§*¥h%%£ﬁ@% gngsiumbremisle i.diethveherwhiecaolipgwith the ice

bath, in such a way that the temperature’does not exceed 30C. 5 After the addition has ended the

reaction mixtute i&RSH LS THE s RAHE PRSIy 815 S5%9 SERACFBs L A SRR Eoride solution.
After separation oftheigaprich asbetheldgqub dusiphtss i extrargcdwbitindicedyrletivete The combined

ether phases are washagtwith, walebrasigdwdiedivn.syiphatesand avapersaterkeosen. The oil thus
obtained is further, reacted dire%%g'@lgz ﬂ}§°5 g (90%). 10 b)
thvi-et t

N4244-ethvl-phend\?%l)"??,’f%lsltngléz'f3 vil-acetarnide 6.2 mL conc. sulphuric acid are added dropwise to
15.5 g (87 rnmol) ThgacatifaperasiLy IerrEthiiness e seating af 8%n P risims P& tonitrile and 15 mL
glacial aceticiacidpyefthibila miracitesfdorngiviicbntingg! therderafortdtdfaai8esitoss@. Then the mixture

is stirred 15for ong haur, dilued Witk ice: watgr.and made alkaline with conc. sodium hydroxide
solution. After further stirring fzr 30 mimjte% the rectﬁaitated s id is suction filtered and washed with
mett o

water. The crude 5?8815%%%? REE et §71 acetate afied With S8aian eé’fﬂﬁiﬁate and evaporated

down. The oil remaining is combined with petroleum ether, whereupon a solid is precipitated, which is
filtered off and drigd s28Xjeldhtkhed, ¢:¢8900) piAnna@0:0:2 Greparation hits the nozzle body at an

15 eﬁtry pressure of up to 600 bar, preferably 200 to 300 bar and is atomised through the
nozzle openings into an inhalable aerosol. The preferred particle sizes of the aerosol are up

to 20 microns, preferably 3 to 10 microns.

The locking clamping mechanism contains a spring, preferably a cylindrical helical

20 compression spring as a store for the mechanical energy. The spring acts on the power

| take-off flange as a spring member the movement of which is determined by the position

of a locking member. The travel of the power take-~off flange is precisely limited by an
upper stop and a lower stop. The spring is preferably tensioned via a stepping-up gear, €.
a helical sliding pear, by an external torque which is generated when the upper housing

25 partis furned relative to the spring housing in the lower housing part. In this case, the

_upper housing part and the power take-off flange containa single- or muld-speed spline

gear.

The locking member with the engaging locking surfaces is arranged in an annular
30 configuration around the power take-off flange. It consists for example of a ring of plastics

or metal which is inherently radially elastically deformable. The ring is arranged in a plane



ci 2-(4-ethvl-phenvl)-1.1-dimethvl-ethylamine 16.3 g (74 mmol) '
N42-(4-ethyl-phenyl)-1,1-dimethyl-ethyl)-acetamide and 8.0 g potassium hydroxide are refluxed for 15
hours in 60 mL ethyleneglycol. The reaction 25mixture is combined with ice water and extracted three
times with diethyl ether. The combined organic ph ges are washed with water, dried with sodium
sulphate and freed from the solvent. In order to prepare the hydrochloride the crude product is
dissolved in acetonitrile and combined successively with ethereal hydrochloric acid and diethyl ether.

165367, 33 () B BEIoN B S10 T S oy e g HERERgIee) m o

1-dimethyl-ethylafHif6% %ﬂ&r@ﬁ?’@tﬁ’;‘?{’t‘f&ﬁﬂﬁ%ﬁ%ﬂe gﬁiﬁ@ﬁﬁé%ﬁ&?@ﬁ%ﬂﬁ%ﬂhd is prepared
analogously to thexpspoedine haick dovsredOTHe kakingl @8 dromcRate by(BBramirojitton. The

6-benzyloxy-8- (%W&mgr&memma@m@@w%mm ti@a%et@mu&@ 5.6 mmol)
2-(4-ethyl- phenyl) methyl etmllamlfe Whlt%ISOhd Yield; 1.7 54t1h/o cI:hIorlde) m.p.

210-214C. e)8-T99 B8 RMUA BREH ?ﬂy?é"“rﬁ?’r?%?f o afl 8 Xydro
xv-4Hbenzo11; 41&5&%@%%%%%’(5%%%@ di@ﬂ*?@ﬁ?ﬂ%@@ﬁ%@‘?éfw Bﬁc@’%ﬁrunol)
6-benzyloxy-8-{242:~4-Bthykpheaykktiudion of the locking clamping mechanism are described in WO '
dimethyl-ethylamigp-1-hydroxy-ethy11-4H-benzo[1,4]oxazin-3-one according to the prescribed
method for Example 8e) yields the target compound in the form of a white solid. Yield: 1.07 g (92%;
hydrochloride); imp. 266-269C; mass spectrometry: [M+Hr = 385. 15 The (R)- and (S)-enantiomers of
this embodimént ey dverdbtsirgreibis seshed atiely of thibascimbaesian ald gorriyhoPesttént methods

known in the art. e EXR3WPHEe5Bindle and the storage container for the fluid.
8-121244-fluoro-3-methyl-nhenyll-1,1-dimethyl-ethylamino1-1-hydroxy20ethyl}-6-hydroxy-4H-benzof1.
4loxazin-3-one-hydrochloride OH a) 1-fluoro-2-methyl-4-(2-methyl-nropenyl)-benzene 25100 mL of

a 0.5 molar solutioVet hemrsriseRinsRerc e HoR B h SR AROBHBR TR i 5 & d5HBIHed within 30
minutes with 4.7 rpdr( B0 Invaghrisapng phd spdehlyaeind with g Witic Fptingenthetenperatoaestises to 45C. It is

stirred for 30 minuyies, 1el M&!ﬂ@ﬁ&@ﬂ%i&aﬁ@@% Mlm%gagmaﬁﬂmemgwum chloride
solution. After separatlon t grghase the lﬁture S xtragte ith dtlgga él gr The organic

phases are comb“‘an“(g.\(in aé‘r ana a orattauaﬂdogv & 4lcohol thus o té?ﬁeod IS ss?ﬁved in 100 mL

toluene, combined: Wiﬁoldgmlﬁbﬁémﬁéﬁlésﬂﬁ&ﬁ%ﬁﬁiﬁ%%% SR agesisdfor three hours using the

water component in the upper housing part is moved along by a given amount, the hollow piston
is pulied back inside the cylinder in the pump housing, as a result of which some of the
20 fluid from the storage container is sucked into the high pressure chamber in front of the

nozzie.

If desired, a plurality of replaceable storage containers containing the fluid to be atomised
can be inserted in the atomiser one after another and then used. The storage container

25  contains the agueous aerosol preparation according to the invention.

The atomising process is initiated by genily pressing the actuating button. The clamping
mechanism then opens the way for the power take-off component. The biased spring
pushes the piston into the cylinder in the pump housing. The fivid emerges from the nozzie

30  of the atomiser in the form of a spray.



5separator. The reaction mixture is poured onto water and made alkaline with conc. sodium hydroxide
solution. After separation of the organic phase the latter is washed with water, dried with sodium
sulphate and freed from the solvent. Fractional distillation of the residue yields the product in the form
of a colourless liquid (b.p. 80-85C/10 mbar). Yield:s4.1 g (50%). 10 b)
N42-(4-fluoro-3-methg-pheny1)-1,1-dimethvl-ethyli-formamide 4.9 mL conc. sulphuric acid are added
dropwise at 5- 5C to 1.5 g (31 mmol) sodium cyanide in 5 mL glacial acetic acid. The mixture is then

combined with 3.9,6,(24 mMay: IMRIARAIR AR MRt RIQRERYFb henZanRSdissolved in 10 mL

glacial acetic acid, 15and stirred for 1 hour at 50-oOC The reaction mixture is diluted with ice water,
made alkaline w.tWt%c?H@Oé%“dtaﬁ%%F&{Fa‘ée SRR extracted with dichloromethane. The organic

phase is dried with sodium sulphate and freed from the solvent in vacuo. The light yellow oil thus
obtained is furthefggastashelirestie Migle A& %) AR Ra(datbsar arttnathyile-fthen
1-1.1- dlmethV et Vlaﬁmlnﬁ4 3%52 E:nigg) X)SN42d@ p&‘tori%.tlgtto %{Msprb%%ahs as well are

n

,1-dimethyl-ethylkiormamide £ conc y rochloric acid and 20 mL. water are refluxed for 2 hours.
The reaction mixtEAEraHiASE R RHSFISE RYAMECHIRIMIENRT poRedied alisfigRfroxide solution and
extracted with dickigsiomgtbianecsbhdéiongamidspiasesd are dried with sodium sulphate and 25
evaporated down. The residue is dissolved in ethyl acetate, combined with ethereal hydrochloric acid
and cooled. The precipit S uction filtere ashe iethyl ether and dried.
White solid. Yield* %%6%‘73/6%(%?6?0 orsii ﬂ? Eig%q%ggéw en%y?g%(/v 8. (2-1244-
fluoro-3-metHyI- ph@mﬁyhl)@qﬂ’@#ﬁ@t‘?mhéﬂﬁ‘y%?ﬁ?%ﬂ‘l‘ QWG?W%?HWY bﬂi"l’f‘lﬁiarfiéﬁa 23 oxazin -3-one

1.10 g (3.1 mmol)shenzyiasdHeihioxyh2dpydioxyacatyd)-dklspérnzof4doiaziFig=ete and 0.50 g

(2.8 mmol) 2-(4-flygro-3ymetiylahel h.dsglime laseihviarains ate egacied 5 and worked up
analogously to the procedure laid down for Example 8d). White solid. Yield: 035 g (47%.,

hydrochloride); tn.p. 228-230C. el 8-124244-fluoro-3-methyl-phenv11-1

1-dimethyl-ethylafinetra-inpdragrethieaaitybiroxprdiquben el oo teadiet tihdshy drochloride

10The hydrog@natt@m@tiwﬁbgt&l(ﬁmmaa&@wza&wﬁﬁ 13- ey pod-atetiispheayl)-

L, L-dimethyl-ethylgy % it fés Wﬁ' ﬁ%lgu4§rQ%a@gt@fﬁaggt%§@ft¢&th&tﬁtget compound as
rochlori

a white solid. Y|eI mass spectroscopy; ft/1+Hr = 389. 15
The (R)- and (S)- éﬁ&ﬂ%@?@%&oﬁﬂ%@m%&?ﬁ@%ﬁ%@%?@é’ﬁéﬁl% ‘%’w racemate

analogously to cutditpisthodsiknbwrrire thdya f8) ERtaimplevist@: is sealed off by the gasket

{242-(4-fluoro-2-mesykahendiet dusineivs etb RO e ongtiv Gyt Asbenzoll

4loxazin-3- One h%q]ro‘tﬂ!?{}i%eg %Q'elaxed Located on the power take-off flange is the stop (61} on which

the power take-off flange rests when the spring is under tension. After the tensioning of the
spring, the locking member (62) slides between the stop (61) and a support (63) in the
upper housing part. The actuating button (64} is connected to the locking member. The
upper housing part ends in the mouthpiece (65) and is closed off by the removable

235 protective cap (66).

The spring housing (67) with compression spring (68) is rotatably mounted on the upper

housing part by means of the snap-fit lugs (69} and rotary bearings. The lower housing part

(70) is pushed over the spring housing. Inside the spring housing is the replaceable storage
30  container (71) for the fluid (72) which is to be atomised. The storage container is closed off



OHx HO a) 1-(4-fluoro-2-methyl-nhenv11-2-methyl-oropvl acetate 500 mL of a 0.5 molar solution of
4-fluoro-6-methylphenylmagnesium bromide and 23.2 25 mL (260 mmol) isopropylaldehyde are
reacted analogously to Example 10a). After hydrolysis with 10% ammonium chloride solution the
aqueous phase is separated off and extracted with,diethyl ether. The combined organic phases are
dried with sodium sulphate 36 and evaporated dow-n. The alcohol thus obtained is then dissolved in
50 nit acetic anhydride, combined with 1 mL conc. sulphuric acid and stirred for three hours at reflux

temperature. Theﬁ}‘tﬁ?s{@%:é}é{?g){E%Héﬁﬁi&%ﬁgﬂa@t&é%ﬁ%&@ ied d R duberaantand made

alkaline. It is extracted wi hloromethane, the or%anlc phases are dried with 5sodium sulphate and

the solvents are GHRRMBE G e SBRORGRENCOP Ferre&liaVields the product in the form of a
colourless liquid (b.p. 105-110C/8 mbar). Yield 29.0 g (52%). bl -

T-(iZf-|(4-flu%rO-Z-ﬁ@I@EB#hQ%ﬂgﬁ)&%}-a}e@ﬂmﬁmh@ﬁmmmﬁe&&a&&gﬂiepaﬂ@moll) -
-(4-fluoro-2-methyl-phe :2-methyl- acet are reacte na worgked u n@.ig ously to the
e B P RS Ras SR g e

procedure lai Xample’ Yellow oll.
2-(4-fluoro-2-methgikphe iy trintle ipthsshde @fhylamine 15in order to prepare the amine 27.0 g (130
mmol) N42-(4-fluoro-2-methyl-phenyl)-1,1- dimethyl-ethyl]formamide are reacted as described in the

procedure laid dowp for, ExRRIE, LR WU RlGh: Yisls B-ad 38 e-tuainabltidalaimp. 277-280C.
d) 6-benzvioxv-8-(2-12-1-4-fluorg-2-methyl- hen‘}{ll-fl 1-dﬁl{rgiethyl-ethwam|nol hydro Y20ethyl}
“aH-benzofL ALo AT BHE" BrRP AT SUR S B RE

pPOcedure laid down for Example 8d) from
0.95 g (2.66 Himol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one and 0.43 g
(2.37 mmol) 2-(4-fluerendrngthyd-phenry b hdrdimethyl nethylaming Mieldmod dbsgriteB%, hydrochloride);

m.p. 233-236C. 25,3 (£ RS Nelhu BF A ol T MEIDY I Yaripgk v droxy ethyll6-

hydrox v-4H-benzor | . 1oXazin-3-one-hvdrochloride . The de enZylation of 0.70 g (1.36 mmol)
6-benzyloxy-8-(249upisRsS¥dbe inkls (R FEnsAsuld FoamsRatdyr-a tsinsthian i s &tlyl)-4H-benzo[1,4]
oxazin-3-one yieldsiche:-36f targerchampstn phifetivty ffhobhe winitéts BlicertibldeBv86: § (817%,
hydrochloridqg; 'mﬁrgg %&@9&@:&?1%&@93%@!0 Mﬁfgﬁﬁéﬁ%ﬁ delivered as a defined

mass pef puff.

However, the formulation according to the invention can alse be nebulised using inhalers
other than those described above, for example jet-stream inhalers,

20 ‘
The present invention also relates to an inhalation kit consisting of one of the
pharmaceutical preparations according to the invention described above and an inhaler
suitable for nebulising this pharmaceutical preparation.  The present invention preferably
relates to an inhalation kit consisting of one of the pharmaceutical preparations according

25  to the invention described above and the Respimat® inhaler described above.



37 The (R)- and (S)--enantiomers of this embodiment may be obtained by separation of the racemate
analogously to current methods known in the art. SExample 12: 8-
(242-(2,4-difluoro-phenvl)-1,1-dimethyl-ethylaminol-1-hvdroxy-ethvl)-6-
hydroxv-4H-benzofl,410xazin-3-one-hydrochloridg ,OHx HCI 10a)
1-(2.4-difluoro-ohenv1)-2-methvl-oropan-2-ol 11.0 mL acetone, diluted with 50 mL dlethyl ether, are
added dropwise within 20 minutes to a solution of 500 mL of 0.25 molar 2,4-difluorobenzylmagnesium

bromide in diethy tl‘t‘:%ngse&H?rmﬁao tur%b%rﬁ%%%d%%r 1, 5wh urs [%t%qﬂ%g&mgggaﬁ%re and then

hydrolysed with 10% Ammonium chionde solution ase is separated off, washed with

15water, dried Wlﬂ‘f‘ﬁ%fﬂﬁﬁe&?ﬁﬁﬁﬂ@%{ﬁH‘W&%%Wﬁt‘qfﬁéhﬂ%%ﬁ’ﬁ}’ QI<HAERSN of the residue
yields the alcohol as a colourless liquid (b.p. 70-73C/ 2 mmbar). Yield: 20.0 g (86%). bl
N42-(2.4-difluoroythgnv -1, Lraimetovaiavltorgaamide 20 Ritter reaction with 20 g (110 mmol)
1-(2,4-difluoro- phéﬁm%mﬁ to the process described for Example 10b).
Yellow oil. Yield: 22.0 g (94%). cl 2- (2 4 dlfluoro nhenV|) -1,1- dlmethyl ethV|am|ne ~ Reaction of 22.0 g
(100 mmol) N-[2-Exampitiopdiysineiydl1 D vaieRed Siat 1P aRNogeuERES the procedure
laid down for Exampjﬁﬂlﬁ)@)et}mtdm&&@1(%%@@\3@%@&&3&%6@):1;:1%&:&01 203C 38 di 6-benryloxy-8-

{242-(2,4-difluoro-phenyli-1,1 -di e-e ry arninol-1 -hydroxy-etlaY1}- 4H-benzofl.4loxazin-3-one
Reaction of 0.89 q (2.49 mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acety1)-411- benzo[1,4]oxazin-3-one

and 0.40 g (2. 16 n (2, {-dlf&goro-ph ¥y1)-1,1-dim ethylethylamine in the manner described for
: ide); imp. 245-247C. c) 8-

(242-(2,4-difluoro-phe lamino]-1-hydroxv-ethyll’

-6-hydroxY4H-benzot1,4¥0xazin-3- omhy rochtbride 10 The hydrogenolysis of 0.70 g (1.35 rnmol)

6-benzyloxy-8-{2-12-(2,4<difluoro-phenyl)-1,1-  x CH,S0:H

dimethyl-eth Igml 1-1-h é) eth}y%4 ﬁb 59411 4]oxazin-3-one yields the target compound as a
white solid. Yield: 4%09% A: yé’ro for e); m.p. 279-280C; mass spectroscopy: [M+FI]+ = 393.

The examples of synthesis described beiow serve to Hllusirate new compounds according to
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

13 exemplifving capacity hereinafter.

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

F
OH x HX

300 mg (0.91 mmol} 6-benzyloxy-8-(2,2~-dihydroxy-acetyl)-4H-benzol] 4loxazin-3-one

and 183 mg (1.09 mmol) 2-(4-fluore-phenyl)-1,1-dimethyl-ethylamine were dissolved in 3

ml of ethanol. Molecular sieve was added and the mixture was heated for 30 minutes o



15 The (R)- and (8)-enantiomers of this embodiment may be obtained by separation of the racemate
analogously to current methods known in the art. Example 13: 8-f 242-(3,5-difluoromhenyll-1.1-dimethyl
-eth ylaminol-I-hydroxy-eth y11-6- hydroxy-41-1-benzo(1.41oxazin-3-one-hydrochloride 20
1-(3,5-difluoro-phenyll-2-methyl-pronan-2-ol The tgrget compound is obtained by reacting a Gripard
compound, prepared from 25.0 g 25(121 mrnol) 3,5-difluorobenzylbromide, with 12.6 mL (171 !limo])
acetone. Yellow oil. Yield: 13.5 g (60%). 39 b) 2-(3.5-difluoro-uhenv1)-1,1-dimethvl-ethvlamine The

Ritter reaction of §,5 9.5 mmol a]]_1_%13,5-dif|uor,ojé)d;§en 0&; -methyl-pro an(—f-(gildand 1.8 g sodium
(?Og ??),&%ercaomg\}v i enttemaﬁeraurl ﬁlg r.9% oﬂ¥oc%nlrrx}?38f_o gr 2

cyanide yields 7. rramide, 1is tredted w ochloric’acid | 0 cleave the formyl
group. Light yellowsesif: Yiemixas yesriusy. for chapmserpvrskisreonse. ceBugiipésphenvi1-1
1-dimethyl-ethylamiperutd sanyideors ekaddied H-henrzafoh dboxazid-B-anexkPiapaved &byh 1.73 g (4.84

mmol) benzyloxy--(2-ethaxy-Zshudroxv-acetyl)-At 4w enzaltl 4h Xz irbaReAn4H-80 g (4.32
mmol) 2-(3,5-difluoro-pheny1)-1,1-4imethy|10 ethﬁllatnme in the usual y%%%/. Yield; 1.50 g (58 %,
[

y !
hydrochloride§: infBlosR0 oAt Y pectats s pansllyThe SRR IBIRAITES R MR fy I hY A minol-I1-hydrox
y-etlivl1-6-hydroxisteivodinzodtisnil oxerdin 18 dmee lvdoeh prigetinklgro gehlijeigcaftdd 30 g (2.43 mmol)
G-benzyloxy-B- (247t yagmmwy&aﬁc@gmammwmm]n;a—mfdmwemw)ﬁH-C?e)nzop
,41oxazin-3-one yjelds the target co nd.as a white solid, Yield: 86% chloride); m.p.
150-158C; mass ;‘588%%?58‘8% ( @ﬁ&y‘i\@@@on %%%%%ﬁt%gﬁég %é%%%gn%(%h%é%ﬁ%is embodiment
may be obtained By <aiafdherefiheeogempansarh S {sig sds K8 current methods known in the art.
Example 14: 8 {24itRiddbathamaitthemil Bdidk-eilih atiald-ethyd @3%0; haerepestrometry: [M+H]

hyd rOXV'411'ben29£454'%@i%@é§:?ﬁ9@éwm%l B e Qbired QoR) DEAZYLate by reaction with
f2-(4-ethoxy-nhent¥‘11-1, 1-dimeth ,Id-(}e_glyll-c‘arbamate

€ COITESpOnding

The (R}- and (S)-enantiomers of this etnbodiment may be obtained by separation of the

15  racemate analogously to current methods known in the art.

Exampie 3: 6-hvdroxv-8-{1-hvdroxy-2-[ 2-(4-meathoxv-phenyl)-1. 1 -dimethvi-ethvlamingi-

ethyl}-4H-benzol 1 4loxazin-3-one hydrochlonde

O . ’
Y\ o H )
HN N
Mm -
OMe
O

X HC

20

7.5 g (6-benzyloxy-4H-benzo[1,4joxazin-3-one}-glyoxalhydrate are added at 70°Cio a
25  solution of 3.6 g 1,1-dimethyl-2-(4-methoxyphenyl}-ethylamine in 100 mL ethanol and
the mixtuze is stirred for 15 minutes. Then within 3¢ minutes at 10 0 20°C 1 g sodium

borohydride is added. The mixture is stirred for one hour, combined with 10 mL acetone



15.0 g (50 mmol) benzyl [2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyll-carbamate are stirred with 7.5 nft",
(92 mmol) ethyl iodide and 21 g (150 mmol) potassium carbonate for 10 hours at 90-100C. The
reaction mixture is combined with ethyl acetate, washed 5 twice with water and dried with sodium
sulphate. After removal of the solvents by distillatioja a yellow oil remains (15.0 g, 92%), which is
further reacted directly. b) 2-(4-ethoxy-phenyl.)-1,1-dimethyl-ethylamine A solution of 15.0 g (49
mrnol) benzyl [2-(4- ethoxy phenyl)-1,1- dimethyl ethyl]- 10 carbamate in 100 mL glacial acetic acid is

combined with 2 llad oa 100 then. hydr r 40 to 50C. The
aélﬁn %ﬁf&eggs Qagtlon 11\1/ ;'&X% QQ?&@&%@‘Q Qa% eﬁ{w

catalyst is filtered 0 trate is freed from the solvent. The residue is dissolved in a little water,

made alkaline Wltﬁ%ﬁcwé%ﬁid’}‘ﬁm%% o A et SR A CBEATE e organic
phase is washed witisalatérindlied. witthaotiui Sulghate] ardeevap erditd ddeptifhe crude product is
15dissolved in aCﬁ%&ﬁH&@QQ&ﬁ&E@JEQaxﬁdlhasmq@%bmwﬁm@a%@s}gdutmp'seéiglef@cipitated after the
addition of diethyl ether IS su tlonéjlteﬁﬁe nd d ed Yield: %r%/ oihl%rlde 84%) m.p. 198-200C.
cl 6-benzyloxy-8- {3 P FEHOLS PIFE )ﬂj‘a maé’vr 8 amlng%gr -hydroxy- S{hyll
411-benzofl,41ox¢izih-Bedhtda rmfxirgc)eer@iﬁmm 232-234°C.

6-benzyloxy-8-(2-ethoxy-2-hydroxy- acetyl) -4H- benzoII ,4joxazin-3-one and 1.0 g (5.2 mmol)
2-(4-ethoxy-phenyd)c 1,1 dimeihyel S 40 mk.athanoh for oneagur at 50-80C. After
cooling to ambien empera ure U. . ] so lum borohydride are added and the mixture is
stirred for another*RetEERHEFEE ‘ &'t combined with 5 ml acetone, stirred for 30 minutes,
acidified withlglactes aoétins mﬂfa;nuimb@*am phovimisTFlaes edivieresisdGonasimbangiepelater and ethyl

acetate and made:ﬁék&'é&@e{ﬁ&?o@f%%tﬁ&h@%ﬁ asm@at pffvivashpe-with-neiermaried with sodium
sulphate and freed from th}e é\ient "ﬂz:\;’e‘? u (&a Jd%e '?%%9%&%%%8 ved in.ethyl acetate and

water, combined With conc. Rloric acl diethyl ether. 30 The preC|p|tated solid is

suction filtered anWWﬁ?ﬂéﬁ‘ﬂﬂﬂf troRAvedRr W&é‘?ﬁ?ﬁ’& g io Wi fePlsh Y EBEhloride); m.p.
214-216C. 41 8-{ia:(dasthadyffphdmuhidl, 1-dimethyl-ethylaminol-1-hydroxy-ethA

-6-hydroxv- 4H:ben%%kh@@%%@ﬁn%}&ﬂ%ﬂkg%'grkdesh Huec(2.8 rmol) 6-benzyloxy-8-
(242-(4-ethoxy-phenyl)-l,1-dimethyl-ethylaminc+1- 5 hydroxy-ethyl}-4H-benzo[1,4]oxazin-3-one in 80
mL methanol are hydrogenated with 250 mg palladium on charcoal (10 %) as catalyst at ambient

temperature and ¥ FRr pré 2 reantivractsabiames mmp et S8 Bradminste 1 evaporated down.
The residue is disspiven ty hdils gthanrpiibycheatinguino Chilatadiamoilwtzd withobthiykdicetate. The

precipitated solid ig filteied off@ dM‘éﬁﬁH&%xWb‘ﬂ?%%%‘!QhﬁQmYﬂ?Lﬁd]oQs@@@&%’a&]m{%ﬂm'de) m.p.
232-235C; mass spectrom%lg?+Ht—401 The (R)-.and. (8)- nantlo ers ftpls embodiment may

be obtained BY sepXfHioH 5%8%&@%%%6@ Ak r? c%/\)’r‘%".%“%ﬁ‘é‘ art.
15Example 15: 8- #24pUG Gisctimatstitiyl hobedm) belisgding @ﬁvyhmmmmdmfmwmw Yethvl 1 -

6-hydroxv-4H-bengafdothlgxazin-dipnachivs ashlorigantiomer) = 45.9 min. The two enantiomers

are obtained in the form of the free bases by this method and may be converied into the

corresponding acid addition salts by reaction with the desired acid (e.g. hydrochlorie acid)
25 by the methods generally known in the prior art.

.Of outstanding importance according to the invention is.the R-enantiomer of Example 3.



OH 20a) 1-(3,5-dimethyl-phenv1)-2-methvl-pronanol-2-ol Obtained from the reaction of ethyl
(3,5-dimethyl-phenyl)-acetate with methylmagnesium bromide. bi
2-(3,54imethvl-nhenvl)-1,1-dimethvl-ethylamine 25By reacting 6.00 g (34 mmol)
1-(3,5-dimethyl-pheny1)-2-methyl-propanol-2-ol ang 2.00 g (41 rnmol) sodium cyanide in a Ritter
reaction, 2.40 g 2-(3,5-dimethyl-phenyl)-1,1- dimethyl-ethylformamide (35% yield) are obtained. To
release the amine the forrnamide 42 (2.40 g, 11.7 mmol) is treated with hydrochloric acid. The

process and working,Uip ks, placs. e%mpam . wmeasggﬁﬂifg%geﬁeﬁMample 10c). Oil
Yield: 1.70 g (82% ass sectroscopy -1-1- -benzvloxy-8-

(2-1243,5-dimeth¥RpHe LRl LAloR AT, &“f’ﬁyu‘u@??ng?iwll 4H-benzoll.410xazin-3-one
Prepared analogously to the procedure Iald down for Example 8d) from 1.47 g (4.1 mmol)
benzyloxy-8-(2-etBoxy<2-hydroxy- acetyl) -4H- benzo[l 4Joxa2|n -3-one and 0.65 g (3 7 /sunup
2-(3,5-dimethyl-pheiyl)-¥,

d) 8- f 2-12-(3,5-d fih~ The .
-6-hydroxv411-benzofid loxazinv3-dive-

eth vl ethldamlnol I- hydroxy ethyll

id@He target compound was obtained after
hydrogenolysis of 0.90 gi(1.71 mmol) 6- 15 benzylgxy-8- (242-(3,5-d imethyl

-pheny1)-1,1-dimethyl- et%yl amino]-1-hydroxy-ethyl ) -4HPERED [1,4]oxaiin-3-one and re,crystallisation
of the crude product from |sopropanol White solid. Yield: 0. 50 g (69%, hydrochloride); m.p. 235-238C;
Mass spectroscopysg | y9a) ReeT gdiment may be

obtained by separation o ebrace{rinﬁte ana3l %ously to current methods known in the art. Example 16:
Acid addition saltFzAge-4tl-benzol 1 Hloxazin:

(2-12-hvdroxv-2-(8saipgrosiy 18 thxoghad disdieirEsanpierian e ds oo s AVRIRSHEI -methy 1-, propy
)-phenoxy)-butyriig agichedR 188 benzo| 1,4]oxazin-3-one)-glyoxalhydrate and 11.8 g 1,1-dimethyl-2-
10 - (4-phenoxy-acetate ethyl)-ethylamine hydrochloride.
Yield: 16.5 g (69%, hydrochioride); m.p. = 212-214°C,

b} 8-{2-11.1-dimethvl-2-(4-phenox v-acetate ethvli-ethylamino}-1 Jvdroxy-ethvl}-6-

hvdroxy-4H-benzol 1.4}oxazin-3-one-hydrochloride 4
15 8 g of the benzylalcohol obtained previously are dissolved-in 100 mL ethanot, 100 mL

methanol and 10 mL water and hydrogenated in the presence of 1 g palladium on charcoal
(5%). After uptake of the theoretical amount of hydrogen caloulated the catalyst is filtered
off and the filtrate is evaporated down. The product that crystallises out when the solvent i
distilled off is suction filtered and washed.

20 Yield: 5.5 g {81%; hydrochioride); m.p. = 137-140°C.,

The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.



OH HX 43 a) ethyl 44442-amino-2-methyl-propv11-phenoxyl-butvrate 4.5 g (15.0 mmol) benzyl
[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyll-carbamate, 2.3 mL (16.0 mmol) ethyl 4-bromo-butyrate, 2.3 g
(16.6 mmol) potassium carbonate and 0.3 g (1.8 mmol) potassium iodide in 20 mL dimethylformamide
are heated for 13 hours at 120C. 5 The reaction mixture is diluted with ethyl acetate and washed
successively with water, sodium hydroxide solution and water. The organic phase is dried with sodium
sulphate and evaporated down. The residue is purified by chromatography (eluant: cyclohexaneethyl
acetate = 9:1). 5.9.d ofa yeliow allis isgloted whishiisidissolueslinel mLageiis. acid and
hydrogenated with 1,0g palladium on charcoal as cata] t at 40C and 3 bar. The catalyst 10 is filtered
off and the filtrate® %MW%S% &4 diethyl ether and combined with
ethereal hydrochloric acid. The precipitated solid is suction filtered and dried. Yield: 2.9 g (66% over
two steps, hydrochloride); m.p. = 103-105C. 15b ethyl 42-2 6-be lo 3-0x0-3 4-dih dro-2H-benzo 14 o
azin-8 hydroxv-etk@ﬁrﬁ ol -mgthyl-nronyll-phenoxyl-butvrate 1.20 g (3.36 mmol)
benzyloxy-8-(2-ethoX roxy-agetyhy4Msbenzo[1,4]oxazin-3-one and 0.90 g (3.22 mmol) ethyl
4-14-(2-amino-2-meth py1)-Fheroxiyl-b jgate aye reacted in the manner described for Example
8d). The crude product ig dissolved in 10 mL 20ethyl acetate and 10 mL water and combined with
oxalic acid with stirring. The solution is diluted with dieth?lﬂﬁher and the precipitated solid is suction
filtered and washed with diethyl ether. Yield: 1.20 g (54%, oxalate); m.p. 223-227C. ¢)

4|44-{24|2|-(?]-benzyi%«y.t:%;959%@@%@5%%-%@%%%%9@@?&%%shmwuﬁ@@thylaminol-2-meth
y-propy -p enoxy)- rnc | ution . (0] . ved i
IR i Vet e, %g%ﬁ?géﬁﬁ?ﬁ%@i?%?ﬁ%?%ﬂ%.%m‘%ﬁmmol-z-methyl-

4-(4-{2-[2-(6-benz : - - a
propyl}-phenoxy)-blipedteshaps hyfroasausd iR rESmERTEd sheHediBmp Fesd ﬁ?'h%‘i‘oxide solution,
refluxed for 30 migsthes Amrd therneniraisgstiedithd-hNohysinghicniocaeips Ehiitenttibn2is evaporated

down 30and fge ojl semajRingds HissoMesBYeAINg uaam Wb uirALTAfisARe wddition of a 44

refluxed for 30 minutes, the methanol is distilled off and the remaining mixture is
combined with 10 mL water, 20 mL n-butancl and 3.9 ml. acetic acid. The precipitated
solid is suction filtered and washed with diethy] ether.
Yield: 7 g (87%). The hydrochloride is obtained by recrystallisation from 0.5 molar

15 hydrochloric acid. M.p. = 152°C.

The (R)- and (8)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.

26 Example 6: 8-{2-71 1-dimethvl-2-(2 4.6-trimethviphenvh)-ethvlamino]-1-hydroxv-ethyl}-
6-hvdroxy-4H-benzol1.4]loxazin-3-one-hydrochioride

0 )
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crystallisation aid a solid is precipitated, which is suction filtered and washed with acetone and diethyl
ether. Yield: 0.75 g (79%); m.p. 216-218C. d)
4-(4-{242-hydroxv-246-hydroxv-3-oxo-3A-dihydro-2H-benzof 1.41oxazin-8-v11-
5etbvlaminol-2-methyl-propv1}-phenoxy)-butyric %id 0.70 g (1.28 mmol)
4-(4-{2-[2-(6-benzyloxy-3-0x0-3,4-dibydro-2H-benzo[1,4)oxazin-8-
y1)-2-hydroxy-ethylarnino]-2-methyl-propyll-phenoxy)-butyric acid are dlssolved in 25 mL methanol

and 2 mL acetic a?p:@gd throgﬁr@%ﬁ%%Q]@ e.RI8 nehargeal (10%) at
ambient temperature a ormal pregs-are. The catalyst is Tiltered o e filtrate is freed from
the solvent. The ﬁi@@ﬁ%@%‘—%@%d by crystallisation from a methanol/acetone mixture. Yield: 0.40 g
(68%); m.p. 201-204(15-rasdospatiteseaipyidarin-i-dlcs g 58&albdpradiict mal-dmatamierted into the
desired acid addigpngsalt Dy 9%5}9@%&9@&@&5%@@@@%&%&@%%@ - gl
(S)-enantiomers of ‘this mbod ent.m ?&P %E %f’fy fthleanga Mate;: analogously to
current methads KRB ?ﬂ’ét Prw%xamaﬁe - % ifltoro- p env ii’ OFr Imethyl-ethvl
aminol-I-hydroxv-&igyl §- %(Wﬁkmmﬂﬁf%enzofl 410xa2|n 3 -one-trifluoroacetate  OHx CF3COOH
a) 1-0 4-difluoro-ohenv11-2- metbvl -oropan-2- oI 25 From 23.0 g (111 mmol) 3,4-difluorobenzylbromide
a Grignard is prep; ' N ‘ agdmmeab.acgines. Light yellow oil. Yield:
9.7 g (47%); Rlvaue 0. e '%Y%B%p—'ﬂ__

i Oeie tEpbenze bl S ormamide The target compound is obtained by Ritter
reaction with1.0 g Q@MW?&@4@MW@W@)@WQ@PW§@%& Higgatvweliow oil. 5 Yield:
4.0 g (87%); massmpectiameatiys i, mgléari?ﬁ@eévdtﬂWgﬁa&i@ﬂ%ﬂe’rﬂy&ﬂhﬁﬁaﬁn}d%ﬁlﬂylamme 4.00g

(18.5 mmol) NI2(3 4 iforosaneoy it el elliaiuamige ate dissoiedinethanol, combined

with conc. hydroc |0I’IC aci overnight at reflux 10 temperature. The reaction solution is

poured onto ice WHIEH f?fé&é“ﬁi‘r?ﬁ?lﬁ‘éi\‘i@ﬁﬁ@a HmGhrb et ‘@%ﬁ%@?@érﬁﬁﬂﬁtfgﬁ -butylmethylether.
The organic phasessaitisvsashdoliyithidifdtaiordrigdewithsddibiris atphatatemdcdlasg oreted down. Yellow

oil. Yield: 3.2;9 (92%4); apgggggegmggmegwygmso@@eégg),&o{gﬂm A-difluoro -nhen v11-1,1-dim
ethyl-ethyl aminol-I-h vdrox y-ethy11-6-hydroxy-

o} 8-42-[1,1-dimethvi-2-(2.4, 6-trimethyiphenvi)-ethvlamino]-1-hydroxy-ethvl} -6-hydroxy-

4H-benzol.4loxazin-3-one-hydrochloride
7.4 g of the benzy! compound obtained in Step b) are hydrogenated in 125 mL methanol

20  with the addition of 1 g palladium on charcoal (5%) at ambient temperature and normal
presSum. Then the catalyst is filtered off and the filtrate is evaporated down. The product
that crystallises out on the addition of acetone is suction filiered and washed with acetone
and diethy! ether. Yield: 5 g (78%, hydrochloride); m.p. 160°C (decomposition).

25  The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.



4H-benzo [1 41oxazin-3-one 357 mg (1 mine!)
6-benzyloxy-8-(2-ethoxy-2-hydroxy-acety1)-4H-benzo[1,41)oxazin-3-one and 185 mg (1 mine!)
2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamine are stirred for 30 minutes in 5 mL tetrahydrofuran at
ambient temperature. The mixture is cooled to OC and 20 under an argon atmosphere 1.5 InL of a 2
molar solution of lithium borohydride in tetrahydrofuran is added dropwise. The mixture is stirred for 30
min at ambient temperature, combined with 10 mL drchloromethane and 3 mL water, stirred for a
further hour and LEen fi I1te olam'ne is freed from
the solvent. The Te f n 25 charcoal
(10%) as catalysttat’2 S batahd-EPAEn-t8RRErPEST hen the catalyst is separated off and the crude
product is purified by chromatography (acetonrtrrlefwater/O 1% trifluoroacetic acid). White solid. Yield:
31 mg (6%, trifluogQacetate); mass spectroscopy: [M+H]-1- = 393. 30 The (R)- and (S)-enantiomers of
this embodiment may befobt h’req by separation of the racemate analogously to current methods
known in the art. 48"
{24242-chloro-4-fluoro nvil- ﬂa -gdém -ethylaminol-I-hydroxY ethvl1-6-hydroxy-4H-benzorl
410xazin-3-one-trifluorodcetate 50Hx CF3C008T1 a) 1-(2-chloro-4-fluoro-phenyl)-2-methyl-nropan-2-ol
Prepared from 20 g (97 ﬁ’ﬁ‘nol) methyl (2-chloro-4xflifdro-phenyl)-acetate and 98 mr", of a 3 molar
solution of methylmagnesium bromide analogously to the procedure laid down for Example 8a). 10 b)
N-1-242-chioro-4-f0rpphegydyc 95 LB EE R o

1-(2-chloro-4- fluo- e 1 [ed and worked up according to the
procedure descrilsee#s -‘~'~- G The oil thus obtained was chromatographed for further
purification on a Sﬁorﬁ@lmgehdolmm@mme&m&mmrmam@@ﬂﬁ@#} Yield 7.4 g (87%),

mass spectrometi (NS 20012 AR AR ipied et BhemKbL dodimelhyl-ethylamine

Reaction of 7.4 g (32.m % hloro-4- flu o-pheny1)-1,1- dlmethyl ethyl]- formarnide as
described in {Re pro ocggl a{\ll(?é%%vnr? %}Emgm 02: 17c). Brown oil. 20 Yield: 5.14 g (79%); mass

spectrometry. [M-+Yie¥1 ¢ %Zmﬁﬁﬁfﬁﬁ@f(@lmﬁ&?é&miuoro -phenv1)-1,1-dvla
inol-I-hydroxv-ethyll-6- hvdroxy-4H-benzorl,41oxazin- 3 -one 357 mg (1 mmol)
6-benzyloxy-8-(2-gfhaxyn2-hydraxynaaaiyd)sdHhe ik ialh dloxaringd:nesn 3a8aR2mg (1 mmol)
2-(2-chloro-4-fluorg-phenyl)-1,1-dimethy1-ethyla ine are reacted analogously to the procedure laid
down for Example ag5aunHarRBEFSHSRESESS order to debenzylate the ethanolamine thus
obtained it is }éisséMg@ﬁ ﬁxgcmplin‘gproduct obtamed previously are hydrogenated in the presence of 0.6 g

palladium on charcoal {5%) in 100 mL methanol. After uptake of the theoretically
calculated amount of hydrogen the catalyst is filtered off and the filtrate is freed from the

solvent. The residuc is dissolved in ethanol with heating and then combined with diethyl
ether. The product precipitated is suction filtered and recrystallised onee from water. Yield:
20 3.6 g (72%, hydrochloride); m.p. = 159-162°C.

The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogousty to current metheds known in the art.



dichloromethane and cooled to -78C. At this temperature 2 ml of a 1 molar solution of boron tribromide
in dichloromethane is added dropwise and the mixture is allowed to come slowly up to ambient
temperature. The reaction mixture is combined with 10 mL dichloromethane and 3 ra, water and
filtered through Extrelut(r). The eluate is freed fromygthe solvent and the residue is purified by
chromatography (acetonitrilewater/0,1% trifluoroacetic acid). White solid. Yield: 70 mg (13%,
trifluoroacetate) ass spectroscopy: [M+Hr =409/11.© The (R)- and (8) -enantiomers of this
embodiment may- gyea;% {ngg% 3 Jg -&nt_ methods
known in the art. E di _ [ it thvl-ethvlaminol-1
- hydroxv-ethyll-6-$58e5 - aH e 28 A LB RS 5OHx HX A solution of 300 mg (0.91 mmol)
6-benzyloxy-8-(2,2- dlhydroxy acetyl) 4H benzo[l 4loxazin-3-one and 200 mg (1.09 mrnol)

2-(4-chloro-pheny);1,1<dimethylethylmnine in 3 mL ethanol was combined with molecular sieve and
stirred for 90 minutes 20 &t 80" The mixture was left to cool to ambient temperature, 35 mg (0.91
mmol) sodium boroﬂv ideswere.atided and e mixture was stirred for 1 hour. Then the reaction

mixture was combined with.sodium hye ro garbonate solution and extracted with ethyl acetate. The
combined organic phaseg were freed from the sdlvent and the residue was chromatographed (eluant:
hexane/ethyl acetate/metR#nol), yielding 305 mg ethadclamine. 25 This was dissolved in 3 mL
dichloromethagle and under an argon atmosphere cooled to -78C. 3 mL of a 1 molar solution of boron
tribromide in dichloromethane were dded dropwise aqd the mixture was stirred for one hour at -78C
and for 20 mlnute%ﬁﬁ%w-ﬂ%%aﬁ%&ﬁ%ﬁ -78C 3 nil. conc. ammonia solution were
added dropwise afbetisectaielpEvizeard gerensdor Branmet&sme (e oudmixture was combined with
ammonium Ch|0fldﬁ1§@l’dﬁﬂ6\eﬂd§d¢ﬁ%ﬁ@@&&ﬂxmth athydsaesiaiacdde vambdisedergancphases were

evaporated down Qp m}%gs%lgye{xé@s, glaré)ép;;}g%%q gctfrg{n @Hm::fgyon (silica gel; 5 eluant:
dlchloromethane/methanol 1% ammonia). Beigé solid: 93 mg (26%); mass spectrometry: [M+Flit =
391. The prodﬁct may be converted into the deswed aC|d addltlon salt by reaction with the

corresponding acié}HX g 2 : hisdembodiment may be obtained by

separation of the 1@1@@&%@4&@a&kggsmalvv&@aqm%rttsmemdﬁ(mwepmh&ﬁm&mmpIe 20: 8-

t2-12-(4-bromo- phenvan) 1 9. d&metmgl e&hvl%e(alg rEx g}/dﬁ@ TVT] peliy) memxmgo W45 -4FE1] - kgenzol 1
F addl% e'[

,41loxazin-3-one aEI lon salt he reparatlon anolamine andsge‘genzy?atlon were

carried out as deséﬁ‘?ﬂ@éﬂﬁ"ﬁ%ﬁﬁ?ﬁf@a&@fwﬁfw&(@‘ g S9THAgRy during which time a solid 1s
6-benzyloxy-842, Z:chiliickek yHacatybiettiibent ofi djekazin-3-one and 250 mg (1.09) mmol)
2-(4-bromo-phenyd)s lodirgeitul, Q-ldasning . Beigg solid, Yield: 54 mg (14%); mass spectrometry:
[Will+ = 435, 437. The product may be converted into the desired acid addition salt by reaction with the

corresponding acid H.X.
¢} 2-{4-isopropyvi-phenyl)-1.1-dimethvi-ethvliamine

Reaction of 9.80 g (42 mmol) N-{2-(4-isopropyl-phenyl}-1,1 -dimethyl-ethyl]-acetamide
20 analogously to the procedure laid down for Example 9¢).
Yield: 7.00 g (71%, hydrochloride); m.p. 202-206°C.

4H-benzo[1.4 exazin—3«one

25 2.18 g (6.1 mmol) benzyloxy-8-(2-cthoxy-2-hydroxy-acetyl)-4H-benzo[ 1 4joxazin-3-one
and 1.1 g (5.8 mmol) 2-(4-isopropyl-phenyl}1,1-dimethyl-ethylamine are stirred for one
hour at 50-80°C in 40 mL ethanol. Afier cooling to ambient temperature 0.24 g (6.3 nmmol)



25 The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the racemate
analogously to current methods known in the art 49 The following compounds of formula! according to
the invention may also be obtained analogously to the examples of synthesis described hereinbefore:
Example 21: Acid addition salt of 8-{242-(3-methylpheny1)-1,1-dimethyl-ethylamino)- :
51-hydroxy-ethy1}-6-hydroxy-4H-benzo[1,4]0xazin-3-one; Example 22: Acid addition salt of
8-{242-(4-fluoro-3-methoxy-pheny1)-1,1-dimethylethyl amlno] -1-hydroxy- ethyl} -6-hydro xy-4H-b enzo

[1,410xazin-3- one%iIOE an| % qgltlon salf of

'8-{242-(4-fluoro 5 ammﬁgfﬁﬁde g, ér]]r)?ffj c?_ %WYF 1$ stirred for one hour, diluted with 5 ml

ethylamino]-1- hy@%@?@ﬂmﬁ@-ﬁydfw@}wﬁﬁl%eﬁ%@ﬂ]@wzwws midifieplei4: Acid addition salt
of hydrochloric acid, combined with 100 mL water and 80 mL ethyl acetate and made

8{242-(4-chioro-Zumeliypenv) vl Aima MW AINRIA R YAP MRl OOy H-benzol1.4lo
xazin-3-one; 15 Exa %25 Acid additio

8-(242-(4- _chiSro-§5t phrcibisng Ihﬁfﬁﬁléiﬂﬁyféhﬁiﬂgﬁdrﬁogeinw&ﬂ%%@fﬁ?ﬁlﬁ Ry dr¥Ry-4H-benzo[1,4lo
xazin-3-one; Eacaithpliev26 céveithaidditioncsaild @fd diluted with diethyl ether. Afier the addition of
8-{242-(4-chIoro—%Mmﬁm&m&ﬁg@s&@y&%@@m&@mmmw&s-cﬁﬁbydroxy-4H-benzo
[1,4]oxazin-3-on 70/ Aci d|I n sa P

8-{212-(3-chloro- lﬁuoro eny"l?y i |me l'%chy amlno] -1-hydroxy-ethyl } -6-hydrox y-4H-b enzo
[1,4]oxazin-3-one; 25Examp|e 28: Acid addition salt of
8-{242-(2,6-difluogpsed:yetvescyipharyirl2ldisnetayl-phenyD-1.1dimethvi-ethylamino]-ethvl}-

ethylamino]-1- hyd{}q&n%ma%@(a%dg%yh%%%@g@ﬁ[1 4]oxa2|n -3-one; Example 29: Acid addition salt of
8-{242-(2,5- d|fluoro 4- etho th lamino 1 droxy-ethyl)-6-hydroxy-4H-benzo[
1,4]oxazin-3-one; 360g ﬁ&g 3@@&&%{ (}1(}3‘8?)‘/? Eyg% B HX‘FHJ% g@%“&%bthyl -pheny1)-1,1
-d|methylethylamm’éﬂlﬁlﬂh‘ydiﬁﬂw}éﬂi;bf}weﬁh?ﬁWMQEMZWI%%wa%M%ﬁe Example 31: Acid

addition salt of  hydrogenated with palladium on charcoal as catatyst at normal pressure and ambient

8-(2-[2-(3,5- %:h'%aglzmw%&tﬂw?;gyéé&tax@mgls&xm (R L6 RYdIgxy: 4H-benzo[1 4loxa

zin-3-one; Example 32: Acid addition salt

{2-[2-(4-chloro-3-FEHRBRE R - Tor R A9 mino]- 1-hydroxy-ethyl}-6- hydroxy-4H-benzo[1,4]ox
azin-3-one; 10Exsldld 33 (Aid ladditideriseltnob S42-IHG, hBtsiftgoroeptieiyHH], +ehtethyl- ethyl
amino]-1-hydroxy-ethy1}-6-hydroxy-41-1-benzo [1,4)oxazin-3-one; Example 34: Acid addition salt of

{2123 dienlorssgher st nsnY P TIRRE N ML eolt ez 3

20  racemate analogously to current methods known in the art,

25 OH x HCl



51 Il. Examnies of formulations A) The Table that follows shows examples of formulations of the
R-enantiomer of the compound of Example 1: 100 ml of pharmaceutical formulation contain in purified
water or water for injections: Example | (12,-CH3S03H) (mg) benzalkonlum chloride (mg) disodium
edetate dihydrate (mg) citric acid (mg) 1010 2 13% 15 53100

a) 1-{4-ethvl-phenvl}-2-methyl-propan-2-ol’ ‘
14.8 g (90 ramol) 1-(4-ethyl-phenyl)-propan-2-one, dissolved in diethyl ether, are added

dropwise to 39 mL of a 3 molar solution of methylmagnesium bromide in diethyl ether,

while cooling with the ice bath, in such a way that the temperature does not exceed 30°C.
5 After the addition has. ended the reaction mixture is refluxed for 1.5 hours and then

hydrolysed with 10% érmnanium chloride solution. After separation of the organic phase
the aqueous phase is extracted with diethy! ether. The combined ether phases are washed
with water, dried with sodium sulphate and evaporated down. The oil thus obtained is
further reacte& directly. Yield: 15.5 g (80%). 7

10 '
b} N-[2-{4-ethvl-phenyl}-1.1-dimethyl-ethvl]-acetamide
6.2 mL cone. sulphuric acid are added dropwise to 15.5 g (87 mmol) 1-(4-ethyl-phenyl}-2-

methyl-propan-2-ol in 4.8 mL (91 mmol) acetenitrile and 15 mL glacial acetic acid within
15 minutes, during which time the temperature rises to 65°C. Then the mixture is stirred

15  for one hour, diluted with ice water and made alkaline with conc. sodium hydroxide
solution. After further stirring for 30 minutes the precipitated solid is suction filtered and
washed with water. The crude product is dissolved in ethyl acetate, d;%cd with sodium
sulphate and evaporated down. The oil remaining is combined with petroleum ether,
whereupon a solid is precipitated, ﬁﬁich i§ filtered off and dried.

20 Yield: 16.3 g {(85%); m.p. 90-92°C.

¢} 2-(4-ethyl-phenvl)-1.1-dimethvl-ethviamine
16.3 g (74 mmol) N-[2-(4- eﬂzyl«phenyl)*l 1-ditnethyl-ethyi]-acetamide and 8.0 g
-potassium hydroxide are refluxed for 15 hours in 60 mL ethyleneglycol. The reaction

25  mixture is combined with ice water and extracted three times with diethﬁ ether. The
" combined organic phases are washed with water, dried with sodium sulphate and freed
from the solvent. In order to prepare the hydrochloride the crude product is dissolved in
acetonitrile and combined successively with ethereal hydrochloric acid and diethyl ether.
The precipitated solid is suction filtered and dried.
30 Yield: 11.0 g (69%, hydrochloride); m.p. 165-167°C.
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- 33

benzo{l.4}oxazin-3-ong 7 .
The target compound is prepared analogously to the procedure laid down for Example 8d)

from 2.14 g (6.0 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo{ 1 4]oxazin-
5  3-oneand 1.0 g (5.6 mmo!) 2-(4-ethyl-phenyl)-1,1 -dimethyl-ethylamine. White solid.
Yield: 1.7 g (54%, hydrochloride); m.p. 210-214°C.

¢) 8-{2-[2-{4-ethyl-phenyl)-1.] -dimethyl-sthylamino}-1-hydroxy-gthyi}-6-hydroxy-4H-
benzo[ 1, 4loxazin-3-one-hydrochioride

10 The hydrogenolysis of 1.45 g {2.75 mmol) 6-benzyloxy-8- {2-[ 2{4-cthiyl-phenyi)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-4H-benzo{1,4Joxazin-3-one according to the

prescribed method for Example 8e) yields the target compound in the form of a white

solid.

Yield: 1 07 g (92%; hydrochloride); m.p. 266-269°C; mass spectrometry: [M+H]" =385,
15 _

Thé (R)- and (8)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to curvent methods known in the art.

Example 10: §-{2-12-(4-fluoro-3-methyl-phenyl)-1,1 -dimethvl-ethylaminol-1-hydroxy-
20 ethyl}-6-hvdroxy-4H-benzo{1.4]oxazin-3-one-hvdrochloride

o .
Y\o oH
F
OH

a) 1-fluoro-2-methyl-4-(2-methvl-propenvi)-benzene
25 100 mL of a 0.5 molar solution of 4-fluoro-3-methyl-phenylmagnesium bromide in THF

x HCI

are cotnbined within 30 minutes with 4.7 mL (50 mmol) isopropylaldehyde, during which

time the temperature rises to 45°C. Tt is stirred for 30 minutes, refluged for 1 hour and then
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of the R-enantiomer of the compound of Example 3: 100 ml of pharmaceutical formulation contain in

purified water or water for injections: Example 1 (.12.-HC1) (mg) benzalkoniura chloride (mg) disodium
edetate dihydrate (mg) 34

hydrolysed with 10% ammeonium chloride §olntion. After separation of the organic phase
the mixture is extracted with dietﬁyi ether, The organic phases are combined, dried and
evaporated down. The alcohol thus obtained is dissolved in 100 mlL toluene, combined
with | g p-toluenesulphonic acid monohydrate and refluxed for three hours using the water
5 separator. The reaction mixture is poured onto water and made alkaline with conc. sodium

hydroxide solution. Afier separation of the organic phase the latter is washed with water,
dried with sodinm sulphate and freed from the solvent. Fractional distillation of the residue
yields the product in the form of a colourless liquid (b.p. 80-85°C/10 mbar).
Yield: 4.1 g (50%). '

10
b} N-[2-(4-fluore-3-methvi-phenyl)-1.1-dimethvl-ethyl]-formamide

4.9 mL conc. sulphuric acié are added dropwise at 5-15°C to 1.5 g (31 mmol) sodium
cyamide in 5 mL glacial acetic acid. The mixture is then combined with 3.9 g (24 mmol) 1-
fluoro-2-methyl-4-(2-methyl-propenyi)-benzene, dissolved in 10 mL glacial acetic acid,

15  and stirred for 1 hour at 50-60°C, The reaction mixture is diluted with ice water, madé
alkaline with conc, sodium hydroxide solution and extracted with dichloromethane. The
organic phase is dried with sodium sulphate and freed from the solvent in vacuo. The light
yeliow oil thus obtained is further reacted directly. Yield: 4.3 g {(87%).

20 ¢} 2-(4-fluoro-3-methyl-phenvi)-1.1 -dimethyl-ethylamine
4.3 g (20.6 mmol) N-{2-(4-fluoro-3-methyl-phenyl}-1,1-dimethyl-ethyl}-formamide, 20
ml. cone. hydrochiaric acid and 20 mL water are refluxed for 2 hours, The reaction
mixture is dituted with water, made alkaline with conc. sodium hydroxide solution ané
extracted with dichloromethane, The organic phases are dried with sodium sulphate and

25 evaporated down. The residue is dissolved in ethyl acetate, combined with ethereal
hydrochloric acid and cooled. The precipitated crystals are suction filtered and washed
with diethyl ether and dried. White solid. |
Yield: 3.9 g (87%, hydrochloride); m.p. 196-198°C.
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d) 6-benzvioxy-8-{2-[2-{ 4—ﬂuorq-3 -methyl-phenvl)-1.1 ~diméthvl—ethyiamino‘§- 1-trvdroxy-

ethvl}-4H-benzof 1 .4loxazin-3-one

1.10 g (3.1 mmol} benzyloxy-§~(2-ethoxy-2-hydroxy-acetyl)-4H-benzo{ 1,4loxazin-3-one
and 0.50 g (2.8 mmol) 2-(4-fluoro-3 -methyi-phenyl)-1, 1 -dimethyi-ethylamine are reacted
and worked up analogously to the procedure laid down for Example 8d). White solid.
Yield: 0.75 g (47%, hydrochloride); m.p. 228-230°C.

hvdroxv-4H-henzo[ 1.4]loxazin-3-one-hydrochloride

The hydrogenation of 0.70 g (1.4 mmol) &-benzyloxy-8-{2-[2-(4-fluoro-3-methyl-phenyl}-
1,1-dimethyl-ethylaminol-1-hydroxy-ethyl }-4H-benzo[ 1,4loxazin-3-one vields the {arget
compound as a white solid.

Yield: 0.50 g (87%, hydrochloride); m.p. 278-280°C; mass spcctros;:{)py: [M+H]" = 389,

The (R)- and (S)-enantiomers of this ersbodiment may be obtained by separation of the

racemate analogously to current methods known in the art,

-1-hvdroxy-

F
OH % HCI

a) 1-{4-fluoro-2-methyl-phenvi}-2-methvl-propvi acetate
500 mL of a 0.5 molar solution of 4-fluorc-6-methylphenyhmagnesium bromide and 23.2

mL (260 mmo}) isopropylaldehyde are reacted anaiogei;sly to Exampie 10a). After
hydrolysis with 10% ammonium chloride solution the aqueous phase is separated off and
extracted with diethyl ether. The combined organic phases are dried with sodium sulphate
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and ;:va'porated down. The alcohol thus obfained is then dissolved in 50 mL acetic

anhydride, combined with 1 mL conc. sulphuric acid and stirred for three hours at reflux

temperature. Then the reaction mixture is poured onto water, stired for a further hour and

made alkaline. It is extracted with dichloromethane, the organic phases are dried with

sodiumn sulphate and the solvents are distilled off. Fractional distillation of the residue
yields the product in the form of a colourless liquid (b.p. 105-110°C/8 mbar).
Yield 29.0 g (52%).

29.0 g (130 mmol) 1-(4-fluore-2-methyl-phenyl)-2-methyl-propyl acetate
are reacted and worked up analogously to the procedure laid down for Exémple 10b).
Yellow oil. Yield: 27.0 g (99%). '

) 2-(4-fluorg-2-methyi-phenyl)-1.1-dimethyl-ethylamine

In order to prepare the amine 27.0 g (130 mmol} N-[2-{4-fluoro-2-methyl-phenyl)-1,1-
dimethyl-ethyll-formamide are reacted as described in fhe procedure laid down for
Example 10c). White-sofid. Yield: 13.5 g (55%, hydrochloride); m.p. 277-280°C.

ﬁen -1, 1-dimethvl-ethvlamino]-1-hydroxy-

ethvl}-4H-benzoll 4joxazin-3-one

Prepared analogously to the procedure laid down for Example 8d) from 0.95 g (2.66
mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo{ 1,4]oxazin-3-one and 0.43 g
(2.37 mmol) 2-(4-fluoro-2-methyl-phenyl)-1,1 -dimethyl-cthylamine.

Yield: 0.75 g {55%, hivdrochloride); m.p. 233-236°C.

hvdroxy-4H-benzof 1 4loxazin-3-one-hvdrochioride
The debenzyiation of 0.70 g (1.36 mmol) 6-benzyloxy-8-{2-[2-[4-flucro-2-methyl-

phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-4H-benzo[ I 4joxazin-3-one yields the
target compound in the form of & white solid.

Yield: 0.50 g (87%, hydrochloride); m.p. 278-280°C; mass spectroscopy: (M+HT =389,
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The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.

Exaingie 125 8. {2.[2-(2 4-diftuoro-phenvl)-1.1-dimethvl-ethvlaminol-1-hvdroxy-ethyl}-6-

hvdroxv-4H-benzoi 1 4loxazin-3-one-hydrochioride

O OH

ax

HN

F
O x HC!

2} 1-(2 4-difleoro-phenyvi}-Z-methvl-propan-2-ol

11.0 mL acetone, diluted with 50 mL diethy] ether, are added dropwise within 20 minutes
to & solution of 500 mL of 0.25 molar 2,4—&iﬁu0fobenzy1magnesium bromide in diethyl
ether. Then the mixture is stirred for 1.5 hours at reflux temperature and then hydrolysed
with 10% ammonium chloride solution. The ether phase is separated off, washed with

water, dried with sodium sulphate and evaporated down. The fractional distillation of the

residue vields the alcohotl ag a colouriess liquid (b.p. 70-73°C/ 2 mmbar).
Yield: 20.0 g (86%).

Ritter reaction with 20 g (110 mmol) 1-(2,4-diflucro-phenyl)-2-methyl-propan-2-ol
according to the process described for Example 10b). Yeliow oil. Yield: 22.0 g (94%).

¢} 2-(2.4-difluoro-phenyl}-1.1 -dimethyl-ethylamine
Reaction of 22.0 g (100 mmol) N-[2-(2,4-difluoro-phenyi}-1,1-dimethyl-ethyl}-formamide
analogously to the procedure laid down for Exampie 10c).

Yield: 16.0 g (72%, hydrochioride); m.p. 201-203°C.
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4H-benzo{ 1. 4loxazin-3-one

Reaction of 0.89 g (2.49 mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-
bcnzo[l,#]oxazin%«one and 0.40 g (2.16 mmol) 2-(2,4-diftluoro-phenyl}-1,1-dimethyl-
ethylamine in the manner described for Example 8d).

Yield: 0.80 g (62%, hydrochloride}, m.p. 245-247°C.

4H-benzof 1.4loxazin-3-one-hvdrochloride
The hydrogenolysis of 0.70 g (1.35 mmol) 6-benzyloxy-8~{2-{2-(2,4-difluoro-phenyl)-1,1-

dimethyl-cthylaminol-1-hydroxy-ethyi }-4H-benzo[ 1 4Joxazin-3-one yields the target
compound as a white solid.

Yield: 0.48 g (83%, h éréchioride); m.p. 279-280°C; mass spectroscopy; [M+H]" = 393.
¥ p P P

The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.

Example 131 8- 12-12(3.5-difluoro-pheny])-1.1-dimethyl-ethvlaminol-1-hvdroxy-ethyi}-6-

bydroxv-4H-benzol 1.4}oxazin-3-one-hydrochloride

ZT
T

HN

OH F x HCY

ay 1-(3.5-difluoro-phenyl)-2-methyl-propan-2-ol

The target compound is obtained by reacting a Grignard compound, prepared from 25.0 g
(121 mmol) 3,5-difluorobenzylbromide, with 12.6 mL (171 ‘mmol) acetone. Yellow oil.
Yield: 13.5 g (60%).
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b) 2-(3.5-difluoro-phenvi)-1,] ~dimethxl-ethgiam;’ne

The Ritter reaction of 5.5 g (2.9.5 mmol) 1-(3,5-difluoro-phenyl)-2-methyl-propan-2-ol,
and 1.8 g sodiumn cyanide yields 7.0 g formamide, which is treated with hydrochlomic acid
in order to cleave the formyl group. Light vellow oil. Yield: 4.6 g (75%).

¢} 6-benzvloxy-8-{2-[2-(3.5-difluoro-phenvl}-1.1-dimethyl-ethylamino]-1-hyvdroxy-ethyl}-
4H-benzo[1.4]oxazin-3-one

Prepared from 1.73 g (4.84 mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-

benzol 1,4]oxazin-3-one and 0.80 g {4.32 mmol) 2-(3,5-difluore-phenyl)-1,1-dimethyl-

10 ethylamine in the usnal way. Yield: 1.50 g {58 %, hydrochioride); m.p. 240-244°C,

4H-benzo[1.4]oxazin-3-one-hydrochloride
Hydrogenolysis of 1.30 g (2.43 mmol} 6-benzyloxy-8§- {2-[2—(3,Sdiﬁuoro-phcnyl}-i,E—
15 dimethyl-ethylamine]-1-hydroxy-ethyl} -4H-benzo 1,4 Joxazin-3-one yields the target

compound as a white solid.

Yield: 0.90 g (86%, hydrochloride); m.p. 150-158°C; mass spectroscopy: [M+H]" = 393,

The (R}~ and {S)-enantiomers of this embodiment may be obtained by separation of the

20  racemate analogously to current methods known in the art,

Example 14: 8- {2-12-{4-ethoxv-phenvi)-L.1-dimethvi-ethvlaming]-1-hyvdroxy-ethyl}-6-
hvdroxy-4H-benzol 1 4Joxazin-3-one-hydrochloride

OY\D oH _
o7 ™
25 OH :

x HCL
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a) benzvl [2-(4-ethoxy-phenvl}-1,1-dimethvl-ethyll-carbamate

15.0 g (50 mmol) benzyl {2*(4~hydmxy-_phenyi}~1,1-dimeﬁ1yi-ethyl1~carbamate

are stirred Wi.th 7.5 mL (92 mmol) ethyl iodide and 21 g (150 romol) potassium carbonate
for 10 hours at 90-100°C. The reaction mixture is combined with ethyl acetate, washed
twice with water and dried with sodium sulphate. Afier removal of the solvents by
distillation a yellow oil remains (15.0 g, 92%}, which is further reacted directly,

_ b) 2-(4-ethoxy-phenvl}-1.]1-dimethvi-ethylamine

A solution of 15.0 g (49 mmol) benzyl [2-(4-cthoxy-phenyl)-1,1-dimethyl-ethyl}-
cathamate in 100 mL giacial acetic acid is combined with 2 g palladium on charcoal (10%)
and then hydrogenated at 5 bar and 40 to 50°C. The catalyst is filtered off and the filtrate is
freed from the solvent, The residue is dissolved in 2 tittle water, made alkaline with conc.
sodium hydroxide solution and extracted with ethyl acetate. The organic phase is washed
with water, dried with sodium sulphate and evaporated down. The crude product is
dissolved in acetonitrile and acidified with ethereal hydrochloric acid. The solid
precipitated afier the addition of diethyl ether is suction filtered and dried.

Yield: 8.8 g (hydrochioride, 84%); m.p. 158-200°C.

4H-benzoll 4loxazin-3-one

2.14 g (6.0 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-benzo{ 1 ,4}oxazin-3-one
and 1.0 g (5.2 mmo}) 2—{4-ethoxy»phenyl)-l,I-dimethyl-ethyiaxﬁine are stirred in 40 mL
ethano! for one hour at 50-80°C. Afier cooling to ambient temperature .23 g {6.0 mmol}
sodium borohydride are added and the mixture is stirred for another hour. The reaction
mixture is combined with 5 mi acetone, stirred for 30 minutes, acidified with glacial acetic
acid and evaporated down. The residue is combined with water and ethyl acetate and made
alkaline. The organic phase is separated off, washed with water, dried with sodium
sulphate and freed from the solvent in vacuo. The residue is again dissolved in ethyl
acetate and water, combined with conc. hydrochloric acid and diluted with diethyl ether,
The precipitated solid is suction filtered and washed with diethyl ether. White solid.
Yield: 2.0 g (61 %, hydrochloride}; m.p. 214-216°C. '

3 100
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) §-12-12-( 4—cﬂmx§:-tshenyi‘}—1 J-dimethvl-ethvlamino]-1-hvdroxy-ethyl }-6-hydroxy-4H-

" benzo[14]oxazin-3-onc-hydrochioride
1.5 g (2.8 mmol) 6-benzyloxy-8- {2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino}-1-

hydroxy-ethyl}-4H-benzo( 1,4Joxazin-3-one in 80 mL methanol are hydrogenated with 250
mg palladinm on charcoal (30 %) as catalyst at ambient temperature and normal pressure,
The catalyst is suction filtered and the filtrate is evaporated down. The residue is dissolved
in 5 mL ethanol by heating, inoculated and diluted with ethyl acetate, The precipitated
solid is filtered off and washed. White solid.

Yield 1.0 g (83%, hydrochloride); m.p. 232-235°C; mass spectrometry: [M+HT" = 401.

The (R)- and (S)-enantiomers of this emsbodiment may be obtained by separation of the

racemate analogously to current methods known in the art.

Fxample 15: 8-{2-[2-(3_5-dimethvl-phenvl)-1.1-dimethvl-ethviamino]-1-hvdroxy-ethvi}-
6-hvdroxyv-4H-henzo[ 1 4loxazin-3-one-hvdrochloride

0
ﬁ/\o OH

H
HN N

OH x HCY

a) 1-(3.5~-dimethyi-phenvl)-2-methvl-propanol-2-ol
Obtained from the reaction of ethy! (3,5-dimethyl-pheny!)-acetate with methylmagnesium
bromide.

b} 2-(3.5-dimethvl-phenvl)-1. I-dimethvl-ethylamine
By reacting 6.00 g (34 mmhi} 1-(3,5-dimethyl-phenyl)-2-methyl-propanol-2-ol and 2.00 g

. (41 mmol) sodivm cyanide in a Ritter reaction, 2.40 g 2-(3,5-dimethyl-phenyl}-1,1-

dimethyl-ethytformamide (35% yield) are obtained. To release the amine the formamide
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(2.40 g, 11.7 mmol} is treated with hydrochloric acid. The process and working up take
place analogously to the procedure laid down for Example 10c). Oil.
Yield: 1.70 g (82%); mass spectroscopy: [M+H]" = 178.

5 g 6-benzvioxy-8-{2-[2 3.5-dimethyl-pheny])-1. 1-dimethvl-ethytamino]- 1 -hydroxy-
ethyl}-4H-benzol] 4loxazin-3-one '
Prepared analogously to the procedure laid down for Example 8d) from 1.47 g (4.1 mmol)
benzyloxy-§-(2-cthoxy-2-hydroxy-acetyl}-4H-benzo| 1,4Joxazin-3-one and (.65 g (3.7
mmol} 2-(3,5-dimethyl-phenyl}-1,1-dimethyl-cthylamine.
10 Yield: 1.1 g(51 %, hydrochloride); m.p. 220-222°C.

-5-hvdroxy-

4H-benzof L 4loxazin-3-one-hvdrochloride

The target compound was obtained after hydrogenolysis of 0.90 g (1.71 mmol) 6-

15 benzyloxy-8-{2-[2-(3,5-dimethyl-phenyl}-1,1-dimethyl-cthylamino}-1-hydroxy-ethyl} -4H-
benzo{1,4Joxazin-3-one apd recrystallisation of the crude product from isopropanol. White
solid. '

Yield: 0.50 g (69%, hydrochloride); m.p. 235-238°C; mass spectroscopy: IMHH]™ = 385.

20 The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogousty to current methods known in the art.

Example 16: Acid addition salf of 4-(4-{2-12-hvdroxv-2-(6-hydroxy-3-ox0-3.4-dihydro-

25
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a) ethyl 4-{4-(2-amino-2-methvi-propyli-phenoxvl-butyrate _
4.5 g (15.0 mmol) benzyt [2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyi]-carbamate, 2.3 mlL.
{16.0 mmol) ethyl 4-bromo-butyrate, 2.3 g (16.6 mmol) potassium carbonate and 0.3 g (1.8

mmol) potassium iodide in 20 mL dimethylformamide are heated for 13 hours at 120°C.
The reaction mixture is diluted with ethyl acetate and washed successively with water,
sodium hydroxide solution and water. The organic phase is dried with sodium sulphate and
evaporated down. The residue is purified by chromatography (eluant: cyclohexane/ethyl
acetate = 9:1). 5.0 g of a yellow oil is isolated which is dissolved in 50 mL acetic acid and
hydrogenated with 1.0 g palladium on charcoal as catalyst at 40°C and 3 bar. The catalyst

is filtered off and the filtrate is freed from solvent. The residue is dissolved in diethyl ether
and combined with ethereal hydrochloric acid. The precipitated solid is suction filtered and |
dried,

Yield: 2.9 g (66% over two steps, hiydrochloride); m.p. = 103-105°C,

-3-0x0-3 4-dihvdro-2H

~henzot 1. 4]Joxazin-8-vi}-2-

hvdroxv—éthﬁ aminol-2-methvi-oropyil-phenoxvi-batyrate

1.20 g (3.36 mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-benzo[1,4] oxazin-3-one
and 0.90 g (3.22 mmol) ethyl 4-[4-(2-amino-2-methyl-propyl}-phenoxy]-butyrate are
reacted in the manner deseribed for Example 8d). The crude product is dissolved in 10 mL
ethyl acetate and 10 mL water and combined with oxalic acid with stirring. The solution is
diluted with diethyl ether and the precipitated solid is suction filtered and washed with
diethy! ether. Yield: 1.20 g (54%, oxalate); m.p. 223-227°C.

ethylaminol-2-methyl-propyl}-phenoxyY-butvric acid |
A solution of 1.00 g (1.73 mmol) ethyl 4-(4-{2-[2-(6-benzyloxy-3-ox0-3,4-dihydro-2H-
benzo[l ,4}0xaz;nw8~y1)-2-hycir0xy~ethylamino}-%methyi-pmpyl }.phenoxy)-butyrate in 25

L methanol is combined with 2.5 mL 1 N sodium hydroxide solution, refluxed for 30
minutes and then neutralised with 1 N hydrochloric acid, The solution is evaporated down

and the oil remaining is dissolved by heating in 5 mL n-butanol. After the addition ofa



5154810051239105104102.510103110.51530 2 56 F) The Table that follows shows
examples of formulations of the R-enantiomer of the compound of Example 17:

44

crystallisation aid a solid is precipitated, which is suction filtered and washed with acetone
and diethyl ether. Yield: 0.75 g (79%); m.p. 216-218°C,

5 ethylaminol-2-methyl-propvl}-phenoxy)-butyric acid
0,70 g (1.28 mmol) 4-(4-{2-[2-(6-benzyloxy-3 -0x0-3,4-dihydro-2H-benzo[ 1,4}oxazin-8-

y1)-2-hydroxy-ethylamino}-2-methyl-propyl }-phenoxy}-butyric acid are dissolved in 25
mL methanol and 2 ml. acetic acid and hydrogenated in the presence of 150 mg palladivm
on charcoal (10%) at ambient temperature and nortsial pressure. The catalyst is filtered off
10 and the filtrate is freed from the solvent. The product is obtained by crystallisation from 2
methanol/acetone mixure., '
Yield: 0.40 g (68%); m.p. 201-204°C; mass spectroscopy: [M+H]" = 459,
The product may be converted into the desired acid addition salt by reaction with the
corresponding acid HX |
15 ,
The {R)- and (S)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.

20 hvdroxv-4H-benzoll 4joxazin-3-one-trifluoroacetate

Os_ ‘
Y\o OH
HN NKUF
’ F
O .

x CRCO0H

a) 1-(3.4-difluoro-phenyl)-2-methyl-propan-2-ol

25  From 23.0 g (111 mmol) 3,4-diflucrobenzylbromide a Grignard is prepared, which is then
reacted with 11.6 mL (158 mmol) acetone, Light yellow oil.
Yield: 9.7 g (47%); Ry value; 0.55 (ethyl acetate/petroleum ether = 1:3).
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b N-[2-(3 4-difluoro-phenyl)-1,1-dimethyl-ethyl}-formamide
' The target compound is obtained by Ritter reactioh with 4.0 g (21.5 mmol) 1-(3,4-difluoro-
‘phenyl}-2-methyl-propan-2-ol. Light yellow oil.
5 Yield: 4.0 g (87%); mass spectrometry: [M+H]" = 214,

¢} 23 A-diftuoro-pheny)-1.1-dimethvi-ethviamine

4,00 g (18.5 mmol) N-[2-(3,4-difluoro-phenyl)-1, 1 -dimethyl-ethyl}-formamide are

dissolved in ethanol, combined with conc. hydrochloric acid and heated overnight at reflux
10 temperature. The reaction solution is poured-onto ice water, made alkaline with sodium

hydroxide and extracted with tert-butylmethylether. The organic phases are waéhed with

water, dried with sodium suiphate and evaporated down. Yellow oil.

Yield: 3.2 g (92%); mass spectrometry: [M+H]™ = 186,

15 d) 8-{2-[2-(3 4-difluoro-phenvl)-1.1-dimethvi-ethviamino]-1-hvdroxy-ethyl }-6-hydroxy-

4H-benzoll 4loxazin-3-0ne

357 mg (1 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo{1,4Joxazin-3-one
and 185 mg (1 romol) 2-(3,4~difluoro-phenyl)-1,1-dimethyl-ethvlamine are stirred for 30
minutes in 5 mL tetrahydrofuran at ambient temperature. The mixture is cooled to 0°C and

20  under an argon atmosphere 1.5 mL of a 2 molar solution of lithium borohydride in
tetrahydrofiran i added dropwise. The mixture is stirred for 30 min at ambient
temperature, combined with 10 mL dichloromethane and 3mL water, stirred for a further
hour and then filtered through Extrelut ®. The eluate containing the ethanolamine is freed
from the solvent. The residue is dissolved in methanol and hydrogenated with palladium on

25  charcoal (10%) as catalystat 2.5 béf and ambient temperature. Then the catalyst is
separated off and the crude product is purified by chromatography
{acetonitrile/water/0,1% trifluoroacetic acid). White solid.

Yield: 31 mg (6%, triffuoroacetate); mass spectroscopy: [M+H} =393,

30 The (R)- and (8)-enantiomers of this embodiment may be obtained by separation of the

racemate analogously to current methods known in the art.
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Example 187 8-{2-12-(2-chloro-4-fluoro-phenvii-1 1-dimethyi-ethylaminol-1-hvdroxy-

efhivil-6-hvdroxyv-4H-benzol 1 4loxazin-3-one-trifluoroacetate

DY\O OH .«

HN N

F
OH x CF3CO0H
a} 1-(2-chloro-4-flucro-phenvl}-2-methyl-propan-2-of
Prepared from 20 g (97 rmmol) methyl (2-chloro-4-fluoro-phenyl}-acetate and 98 mL ofal

molar solution of methylmagnesium bromide analogously to the procedure faid down for

Exampie 8&}.

b) N-2-(2-chloro-4-fluoro-phenyi}-1. 1 -dimethyl-ethyvll-formamide

7.5 g (37 mmol} 1-(2-chloro-4-fiuoro-phenyl)-2-methyl-propan-2-ol were reacted and
worked up according to the procedure described for Example 10b). The oil thus obtained
was chromato graphed for further purification on a short silica gel column (potroleum
ether/ethyl acetate = 9:1), Oil. Yield 7.4 g (87%); mass spectromefry: [M+H]" = 230/232.

¢ 2-{2-chloro-4-fluoro-phenvh)-1.1 -dimethvi-ethylamine

Reaction of 7.4 g (32 mmol) N-[2-(2-chloro-4-fluore-phenyl)-1,1-dimethyl-ethyl}-
formamide as described in the procedure 1aid down for Example 17¢). Brown oil.
Yield: 5.14 g (79%); mass spectrometry: [M+H]" = 202/204. )

d) 8-{ ?._-IZ-( 2 .-chloro-4-flucro-phenv-1.1 -dimethvl-ethviaminol-} -hydroxy-ethyl} -6-

hydroxy-4H-benzof 1.4]oxazin-3-one
357 mg {1 mmeol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one

and 202 mg (1 mmol) 2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamine are reacted
analogously to the procedure laid down for Example 10d) with lithium borohydride. In

order to debenzylate the ethanolamine thus obtained it is disselved in 3 mL



410251010 110.515102 57 G) The Table that follows shows examples of formulations of the
R-enantiomer of the compound of Example 3: 100 ml of pharmaceutical preparation contain: Example
1 (E-1-1C1) (mg) benzalkonium chloride (mg) disodium edetate dihydrate (mg) citric acid (mg) to 100
ml with ethanol/water mixture ( % m/m) 47 '

dichloromethane and cooled to -78°C. At this temperémre 2 m! of a 1 molar solution of
boron tribromide in dichlofome&ane is added dropwise and the mixture is allowed to come
‘slowly up to ambient temperature. The reaction mixture is combined with 10 mL
dichloromethane and 3 mL water and filtered through Extrelut®. The eluate is freed from

5  thesolvent and the residue is purified by chromatography (aceionitzile/ Water/(},i%
trifluoroacetic acid). White solid.
Yield: 70 mg (13%, trifluoroacetate); mass spectroscopy: [M+H]" = 400/11.

The {R)- and (§)-enantiomers of this embodiment may be obtained by separation of the

10 racemate analogously to current methods known in the art.

Example 19: Acid addition salt of 8-{2-

hvdroxv-ethyl}-6-hvdroxy-413-benzol1 4loxazin-3-one

o
Y\o oH
¢l
O '

A solution of 300 mg (0.91 mmol) 6-beuzyioxy~8-(2,2-d§hydroxy-acety1)~4ﬁ-
benzo[1,4}oxazin-3-one and 200 mg (1.09 mmo}) 2-(4-chloro-phenyl)-1,1-dimethyl-

ethylamine in 3 mL ethanol was combined with molecular sieve and stirred for 90 minutes |

15 x HX

20 at 80°C. The mixture was left to cool to ambient temperature, 35 mg (0.91 mmol) sodium
borohydride were added and the mixture was stirred for 1 hour. Then the reaction mixture
was combined with sodium hﬁfdro gen catbonate solution and extracted with ethyl acetate.
The combined organic phases were freed from the solvent and the residue was
chromatographed (eluant: hexane/ethyl acetate/methanol), yielding 305 mg ethanolamine.

25  This was dissolved in 3 mL dichloromethane and under an argon atmosphere cooled to
-78°C. 3 mL of a 1 molar solution of boron tribromide in dichloromethane were added

dropwise and the mixture was stirred for one hour at -78°C and for 20 minutes at ambient



10 10 10 3 20/80 1010 10 3 50/50 LO IHlIMIHHHIINT 3 70/30 a 1111. 100 lla 10 5 70/30

10

15

20

23

48

temperature. Then at -78°C 3 mL conc. ammonia solutibn were added dropwise and the

. mixture was stirred for 5 minutes. The reaction mixture was combined with ammonium

chloride solution and extracted with ethyl acetate, The combined organic phases were
evaporated down and the residue was chromatographed for further purification (silica gel;
eluant: dichloromethane/methanol + 1% ammonia). Beige solid: 93 mg (26%); mass
spectrometry: [M+H]" = 391. The product may be converted info the desired acid addition
salt by reaction with the corresponding acid HX. |

The (R)- and (S}-enantiomers of this embodiment may be obta_inéd by separation of the

racemate analogously to current methods known in the art.

Example 20; 8- {2-12-(4-bromo-phenv)-1.1-dimethyi-ethylaminol-1-hydroxy-ethvl }-6-
hvdroxy-4H-benzol1.4loxazin-3-one acid addition galt

0 B
Y\ OH H
Br
OH )

The preparation of the ethanolamine and debenzylation were carried out as described in

x BX

'Example 19 from 300 mg (0.91 mmol} 6-benzyloxy-8-(2,2-dihydroxy-acetyl}-4H-
~ benzof1,4Joxazin-3-one and 250 mg (1.09) mmol} 2-(4-bromo-phenyl)-1,1 -dimethyi-

ethylamine. Beige solid.

Yield: 54 mg (14%); mass spectrometry: [M+H]" = 435, 437,

The product may be converted into the desired acid addition salt by reaction with the
corresponding acid HX.

The (R)- and-{8)-enantiomers of this embodiment may be obtained by separation of the

racemate analogousty to current methods kmown in the art.

10
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The following compounds of formula 1 according to the invention may also be obtained

analogously to the examples of synthesis described hereinbefore:

Example 21: Acid addition salt of 8-{2-[2-(3-methyl-phenyl)-1,1-dimethyl-ethylamino}-
1-hydroxy-ethyl}-6-hydroxy-4H-benzof 1 4loxazin-3-one;

Example 22: Acid addition salt of 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl-
ethylamino- ! -hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4 Joxazin-3-one;

Example 23: Acid addition salt of 8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1-dimethyl-
ethylamino}-1-hydroxy-ethyl }-6-hydroxy-4H-benzo{1,4joxazin-3-one;

Example 24: Acid addition salt of 8- {zu[2-(4-0115oroQE-meﬂiyi-phenylyI ,I-dimetizyl-
ethylamino]-1-hvdroxy-ethyl } -6-hydroxy-4H-benzo{1,4}oxazin-3-one;

Example 25: Acid addition salt of  8-{2-[2-(4-chloro-3-fluoro-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1 ,4joxazin-3-one;

Example 26: Acid addition salt of 8-{2-[2(4-chloro-2-fluoro-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-benzo[1,4]oxazin-3-one; |

Example 27: Acid addition salt of 8-{2-[2~(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1 ,4loxazin-3-one;

Example 28: Acid addition salt of §-{2-[2-(2,6-difluorc-4-methoxy-phenyl)-1,1 -dimethyl-
ethylamino}-1-hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1, 4joxazin-3-one;

_ Example 29: Acid addition salt of 8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,1 -dimethyl-
ethylamino]-1-hydroxy-ethyl} -6-hydroxy-4H-benzo{1 4joxazin-3-ons;
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Example 30: Acid addition salt of 8§-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1 }-dzmethy
ethylamino}-1 —hyciroxy—ethyi} -6-hydroxy-4H-benzo[1, 4}oxazm~ 0L, '

Example 31: Acid addition salt of 8-{2-[2-(3,5-dichloro-phenyl}-1,1-dimethyi-
ethviaminol-1-hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1, 4joxazin-3-one;

Example 32: Acid addition salt of 8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4 Joxazin-3-one;

Example 33: Acid addition salt of 8-{2-[2-(3,4,5-trifluoro-phenyl}-1,1-dimethyl-
ethylamino}-1-hydroxy-ethyl } -6-hydroxy-4H-benzof 1,4]oxazin-3-one;

Example 34: Acid addition salt of -{2-[2-(3,4-dichioro-phenyl}-1,1-dimethyl-

ethylamine]-1-hydroky-ethyl }-6-hydroxy-4H-benzo[1,4Joxazin-3-one.



3100/0 5 00/0 58 H)The Table that follows shows examples of formulations of the R-enantiomer of
the compound of Example': 100 ml of pharmaceutical preparation contain: Example 1 (E-CH3S03H)

(mg) benzalkonium chloride (mg) disodium ecletate dihydrate (mg) curie acid (mg) to 100 ml with
ethanoUwater mixture ( % m/m) 10 10 B '

H. Examples of f ormulations

A) The Table that follows shows examples of formulations of the R-enantiomer of the

compound of Example 1:

100 m! of pharmaceutical formulation contain in purified water or water for injections:

1 (1'-CH,SO3H)

Example benzalkonium | disodium edetate | citric acid
{mg) chloride dihydrate {mg)
(mg) (mg)
1 10 10 - 3
) 10 15 : 5
13 100 - - 5
. 10 - 5 3
5 1.0 - 10 3
6 0.5 5 7 2
T 1000 5 15 4
8 90 5 12 3
9 10 5 10 4
10 27 10 10 3
i1 0.5 13 10 2
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B)  The Table that follows shows examples of formulations of the R-enantiomer of the
compound of Example 3:

100 ml of pharmacentical formulation contain in purified water or water for injections:

Example {1 (1-HCD benzalkonivm disodium edetate | citric acid
(mg) chioride dihydrate (mg)
(mg) (mg)
1 10 10 ' - 3
P 1.0 s . 5
3 100 - - 5
4 10 . 5 3
5 1.0 - 10 3
6 0.5 5 7 2
7 1600 ‘ 5 15 4
18 90 10 10 13
9 23 ‘ 10 _ 10 3
16 2.7 i ‘10 3
n = i 10 2
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C)  The Table that follows shows examples of formulations of the R-enantiomer of the

compound of Example T:

- 100 m! of pharmaceutical formulation contsin in purified water or water for injections:

Example 1 (1'-HCH benzalkonium disodium edetate | citric ﬁcid
(mg) chioride dihydrate (mg)
(mg) (mg)

1 10 10 - 3

2 1.0 115 . 5
3. 160 - ~ 5

4 10 - 5 3

5 1.0 - ib 3

] 0.5 5 7 2

7 10060 5 t5 4

8 100 5 12 3

9 10 5 19 4
10 2.5 10 10 3

11 .5 15 i0 2
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D)  The Table that follows shows examples of formulations of the R-enantiomer of the
compound of Example 9;

100 m! of pharmaceutical formulation contain in purified water or water for injections:

5
Example |} (1-HCl) | benzatkonium disodiwm edetate | citric acid
" lmg) chioride dihydrate (mg)

(mg) (mg) '

T i0 : 10 - 3

2 1.0 115 | - 5

3 106 - T 5

4 10 - 3 3

5 110 - 16 3

& 0.5 5 7 2

7 1066 5 13 4

8 100 5 12 3

9 - 10 5 10 i4.

10 2.5 10 14 3

i1 Q.5 15 ‘ 10 2




100/0 59 I) The Table that follows shows examples of formulations of the R-enantiomer of the
compound of Example 17: 100 ml of pharmaceutical preparation contain: Example | (11-CF3000H)
(mg) benzalkonium chloride (mg) disodium edetate dihydrate (mg) citric acid (mg) to 100 ml with
ethanol/water mixture ( % mini) 1 10 10 10 3 20/8(%§ 1010 10

E)  The Table that follows shows examples of formulations of the R-enantiomer of the

compound of Example 14:

100 m] of pharmaceutical formulation contain in purified water or water for injections:

5
Example {1 (1'-HCD) benzalkonium disodium edetate . | citric acid
(mg) ' chioride dihydrate (mg)
{mg) (mg)
1 10 10 . 3
2 1.0 . 15 - 5
3 100 R - 5
4 10 . 5 3
5 1.0 - 10 3
6 6.5 3 ' 7 2
7 1000 5 i5 4
8 100 5 12 3
9 10 5 10 4
10 2.5 _j10 10 3
11 0.5 15 - 110 2
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F} The Table fhat follows shows examples of formulations of the R-enantiomer of the

compound of Example 17 :

100 m! of pharmaceutical formulation contain in purified water or water for injections:

Example |1 (I'-CF;COOH) | benzalkonium disodium edetate | citric acid
{mg) chloride dihydrate (mg)
{mg) (mg)
1 10 0 - 3
2 1.0 15 - 5
3 106 - - 5
4 10 - 3 3
5 1.0 - 10 3
6 0.5 5 7 2
7 1000 3 15 4
8 1G4 5 12 3
9 10 5 10 4
10 25 10 i0 3
11 0.5 15 10 2
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G) The Table that follows shows examples of formulations of the R-enantiomer of the

compound of Exmﬂplé k¥

100 ml of phannaceuﬁcai preparation contain:

5

Example | 1 benzalkomium | disodium citric acid  |to 100 mi with
(1'-HCD) chioride edetate (mg) ethanol/water
{mg) (mg) dihydrate mixture

(mg) (% m/m)

1 10 10 10 3 20/80

2 10 10 10 3 50/50

3 1.0 5 - 3 70/30

4 100 - 10 5 70/30

5 10 - 20 2 70/30

6 1.0 - 10 13 9G/10

17 0.5 - 10 2 9010

8 1000 - - 4 90/10

9 100 - - 3 a0/10

10 10 - - 4 95/5

11 25 - - 3 05/3

12 0.5 5 - 3 95/5

13 . 10 - 5 3 100/0

14 10 5 - 3 100/0




- 95(5120.55 395/51310-53100/014 105 100/0 60 J) The Table that follows shows
examples of formulations of the R-enant omer of the compound of Example 13: 100 ml of
pharmaceutical preparation contain:

58

HY  The Tab]e' that follows shows examples of forraulations of the R-enantiomer of the
compound of Examplel: |

100 ml of pharmaceutical preparation contain:

5

Example | 1 benzalkonium  :disodium citricacid | to 100 ml with
(1'-CH3S04H) | chloride pdetate {ing) ethanol/water
| {mg) {mg) dihydrate mixiore

| (mg) (% m/m)

1 10 10 10 3 20/80

2 10 10 10 3 50/50

3 110 5 - 3 76730

4 100 - 10 | 5 TG/30

5 10 - 20 2 70/30

6 10 - 10 3 90/10

7 a.5 - ' 10 2 20/10

8 1000 - - 4 50/10

g 100 - - 3 9010

10 10 - - 4 95/5

11 25 - - 3 95/5

12 0.5 5 - 3 95/5

3 10 - e T3 100/0

14 10 3 - 3 100/0




Example 1 (.11-HC1) (mg) benz_alkonium chloride (mg) disodium edetate dihydrate (mg) citric acid

(mg) to 100 ml with ethanol/water mixture ( % rn/m) 10 10 10 3 20/80 2 10 10 10 350/50 1.05 13
70/30 - e
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1) The Table that follows shows examples of formulations of the R-enantiomer of the

compound of Example 17 :

160 m of pharmaceutical preparation contain:

5
Exampie | 1 ~ {benzalkonium | disodium citricacid  ]to 100 ml with
(1'-CF,COOH) | chloride- edetate (mg) ethanol/water
{mg) {mg) dibrydrate mixtore
| (mg) (%)
1 10 | 10 10 3 20/80
2 10 10 10 3 50/50
RE 1.0 5 - 3 70/30
4 100 - 10 5 70130
5 10 - 20 2 70/30
6 1.0 - 10 3 90/10
7 0.5 - - 10 2 90/10
8 1000 . - 4 90/10
9 100 . - 3 90/10
10 10 - . 4 95/5
11 2.5 . . 3 95/5
12 0.5 R R 3 95/5
13 10 . 5 3 100/0
14 10 5 - 3 160/0
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1) The Table that follows shows examples of formulations of the R-enantiomer of the

‘compound of Example 13:

100 ml of pharmacentical preparation contain:

5

Example ;1 | benzaliconium | disodium citric acid | to 100 ml with
(1'-HCly chloride edetate (mg) ethanol/water
{mg)  |[(mg) dihydrate mixture

mg | ( % mim)

1 10 10 10 3 20/80

2 10 10 10 3 50/50

3 1.0 5 - 3 T30

14 100 - 10 5 70/30

5 10 - | 20 2 70/30

6 1.0 - 10 3 90/10

7 05 - - 10 2 90/10

8 1000 - - 4 G0/10

9 108 - - 3 B0/10

10 10 - - 4 95/5

11 2.5 - - 3 05/5

12 0.5 5 - 3 95/5

13 10 - | 5 3 100/0

14 10 5 I 7 10070
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Patent Claims

[§] Pharmaceutical formulation containing as sole active substance one or more compounds of

general formula 1

[— ' - *
OHHH

HN ;

R denotes hydrogen, C-Cs-alkyl, C;-Cy-alkoxy or halogen;

R’ denotes hydrogen, Ci-Cy-alkyl, C;-Cs-alkoxy or halogen;

R’ denotes hydrogen, C)-Cs-alkyl, C;-Cy-alkoxy, halogen, -O-C;-Cy-alkylene-
COOH or -O-C;-Cys-alkylene-COO-C-Cy-alkyl,

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

optionally in the form of their tautomers, enantiomers, mixtures of enantiomers, racemates or solvates,

at least one pharmacologically acceptable acid, and, as solvent, water, ethanol or a mixture of water

and ethanol; apd |

wherein the concentration 6f the compound of formula 1 based on the proportion of

pharmacologically active free base 1’ in the pharmaceutical formulation is 0.75 to 200 mg per 100

ml.



95/513 10 53100/0 14 105 - 3100/0 61 Patent Claims 1)Pharmaceutical formulation containing as
sole active substance one or more compounds of general formulal X 1 wherein R1denotes
hydrogen, Ci-C4-alkyl, C1.C4alkoxy or halogen; R2denotes hydrogen, Ci-C4-allcyl, Ci-C4-alkoxy or
halogen; R3denotes hydrogen, Ci-C4-alkyl, Ci-C4-allcoxy, halogen, -0-C1-C4-alkylene-

2)

Pharmaceutical formulation according to claim 1, ccomprising one or more

compounds of formula 1, wherein

denotes hydrogen, methyl, ethyl, fluorine or chlorine;

denotes hydrogen, methyl, ethyl, fluorine or chlorine;

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

denotes an anion with a single negative charge, preferably an anion with a single
negative charg.e selected from the group consisting of chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,
salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-

toluenesulphonate,

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

or solvates.

3)

Pharmaceutical formulation according to claim 1, comprising one or more

compounds of formula I, wherein

denotes hydrogen or methyl, preferably hydrogen;

denotes hydrogen or methyl, preferably hydrogen;

denotes methyl, methoxy, fluorine, chlorine, bromine, -O-CH,-COOH or -O-CH,-
COOethyl;

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;

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

or solvates,

4

Pharmaceutical formulation according to any one of claims 1 to 3, wherein the

pharmacologically acceptable acid is selected from the inorganic acids hydrochlorie acid,

hydrobromic acid, nitric acid, sulphuric acid and phosphoric acid or from the organic acids



COOH or -0-C1-C4-alkylene-000-Ci-C4-alkyl, denotes an anion with a single negative charge,
preferably an anion with a single negative charge gglected fi-om the group consisting of chlodde,
bromide, iodide, sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,
salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and p-toluenesulphonate,
optionally iQOtr clacfggl('iof.gheirtagtomrers ena tiomers, gnixtLires of.gnantiomers, acemates o& solvates,
at least CHS PASTAACOTOGIE R SR AISTS AT Lh & s B s Pl a el B AR o PG a0 f water
and ethanottiardidyHeraic thédconcpripaiion afdhe compound of formula 1 based on the proportion of
pharmacologically active free base 1' in the pharmaceutical formulation is 0.75 to 200 mg per 100 ml.
62 2)Pharmaceutical formulation according to claim 1, ccomprising one or more compounds of
formula!, S¥hereithR'denatésahyjicrognomatbytdmthid, shyosineodctlitosine) R 2Adenaiesdiydifagen, methyl,
ethyl, fluci()r)i%esor chlorine; R3denotes hydrogen, methyl, ethyl, propyl, methoxy, ethoxy, fluorine,
chlorine, bromine, -0-CH2-COOH, -0-CH2-COOmethyl or -0-CH2-COOethyl, -0-CH2- CH2COOH,
-0-CH2-CH2COOmethyl or -0-CH2-CH2CO0Oethyl, -0-C1-12-CH2- CH2COOH,
0-CH2-GH2-CHGOOmelg er0.CHE.CHR.CHRC00e N, X denotes an anjon wifh 2 single
negative charge, preferably an anion with a smg?@ negaﬁive c?large Selected FromT heé ﬁ?&ﬁﬁ onsisting
of chloridesrzrbinidemietidadsulpbratpigiiosphate, methanesulphonate, nitrate, maleate, acetate,
benzoate, citrate, salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate, benzoate and

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

racemates or s . 3)Pharmaceutical formulation according tq claim 1,.comprising, one or more
compounds of %ﬁ%l%%cgﬁé]%ﬁr;}?ﬂ 3%8{1%3}%(}0 %Bgnatgr rﬁgathyl,%’ref‘grﬁaeﬁ%}lhy reog%or% dgﬁotes
hydrogerperaalstimnp rifleradiyshl dedden g R8dENHbassratioyl, methoxy, fluorine, chlorine, bromine,
-0-CH2-COOH or -0-CH2- COOethyl; 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; optionally in the foim of their

tautomerg, enaniamers. RIAYSHAAAAIMEL [ReENales Pushales Mbhamnaceleal,
formulation according to any one of claims 1 to % wherein the p armacologlcafﬁ/ accep able acid is
selected drermihexingragamicaaciderty ieehddriwacid, hydrobromic acid, nitric acid, sulphuric acid and

phosphoric acid or from the organic acids

9) Pharmaceutical formulation according to claim 8, wherein the content of complexing

agent is 1 to 50 mg per 100 ml solution,

10) Pharmaceutical formulation according to any one of claims 1 to 9, wherein it contains

pure water as solvent.

1) Pharmaceutical formulation according to any one of claims 1 to 9, wherein it contains

pure ethanol as solvent.

12)  Pharmaceutical formulation according to any one of claims 1 to 9, wherein it comprises

a mixture of water and ethanol as solvent.



63 ascorbic acid, citric acid, malic acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic
acid, formic acid and propionic acid. 5) Pharmacegyical formulation according to any one of claims 1
to 4, having a pH of 2.5 to 6.5. 6) Phainiaceutical foiniulation according to any one of claims 1 to 5,
wherein it contains benzalkonium chloride as excipient. 7) Pharmaceutical foiinulation according to
claim 6, V\fh rem# e conte{a qfibenz Itkonlum chloride i is. 1 ti 5%&1%% per 100 ml, solutlon 8)
Pharmacétical formuration according to aty o gl%ft%%éﬂ% T BrbirORRBAA s S! 88%6Iexmg
agent as mﬂtﬁmﬁwtedmmﬁmﬁéﬁhamﬁr&e&u%qbéﬂmma@@mp@@md indethagletity8nivbeseintide content
of compIeX| %%en%? tling] ler 100 ml solution. 10) Pharmaceutical formulation according to
any one o’? ima 1 C'99 lerein | contalns pure water as solvent. 11) Pharmaceutical formulation
according to any one of claims 1 to 9, wherein it contains pure ethanol as solvent. 12) Pharmaceutical
formulath[g) ing to .an one1 f claims | to 9, wherein it ﬁ%‘gﬂre a mIXtLﬁ’ of atgr and ethanol
as solven %W&wearﬁwac?e i[e: %O%ntlﬁaﬁlgﬁ aéf’(‘f’g%‘) %ﬁﬂve %ﬁﬁe es as solvent
a mixture of water and ethanol, Whereln the percentage proportion of ethanol by mass is in the range
from 5 to 99 % ethanol. 14) Pharmaceutical formulation comprising as sole active substance a free
base of fo gH wh@(_@ln the groups RI, R2 and R3 may have the meanings given in any one of
claims 1 to 3, joptionplly inlthe foHn of thelr tautom‘ers enantiomers, mixtures of enantiome,s,
racemates vate 2 phdrgeolegically acceptable acid, and, as solvent, water, ethanol
or a mixture of ;@ ethanth fawh m e concentration of formula 1' in the pharmaceutical
formulation is 0.754e-200 mg per?[OO ml. 1&) PHakmaceutical formulation according to any one of
claims 1 to 14 optionally further comprisirkfother pharmacologically acceptable excipients and/or
complexing agents.O16) Use of a pharmaceutical formiuatlon according to-any one of claims 1 to 15
for preparing a pharmaceutlcal composmon for the trediment of respiratory complaints. 17) Inhalation
kit consisting of harm muI tlon ccordln to. any one of claims 1 to 1 |nhaler
suitable 1‘0#rql %g[l) %‘ Yis f) armace a}F‘Tor ulation: gs ¥nany0ne O?H]a}mstl ? O{;monal

in the form of thelr tautomers, enanhemers, mixtures of enantiomers, racemates or solvates,

at least one pharmacologically acceptable acid, and, as solvent, water, ethanol or a mixtare of water
and ethanol ; and
whereiri the concentration of formula 17 in the pharmaceutical formulation is 0.75 to 200 mg per 100

ml.

15) Pharmaceutical formulation according to any one of claims 1 to 14 optionally further

comprising other pharmacologically acceptable excipients and/or complexing agents.

16} Use of a pharmaceutical fornmlation according to any one of claims 1 to 15 for preparing a
pharmaceutical composition for the treatment of respiratory complaints.

17) Inhalation kit consisting of a pharmaceutical formulation according to any one of claims 1 to
15 and an inhaler suitable for nebulising this pharmaceutical formulation.



