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1 Aerosol formulation for Inhalation of Beta Agonists The present
invention relates to a propellant-free aerosol formulation which one or
more 5 compounds of general formula 1 O~O OHHH\/R HN N Me Me
/ a X R2 OH 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 (13-adrenergic substances) are
known from the prior art. For example reference may be made in this
, Which proposes betamimetics
aiatipn fordngalaioncad Bata APRIHSES drug treatment of
diseases it is often desirable to prepare medicaments with a longer
duration of activity. As a rule, this epsures that the concentratjon of the
o T BB EAR 600y HECO ) SHEE T EAgat e St e
guarpntedd dHeadondenmdribd without the need to re-administer the drug
at frequent intervals. Moreover, giving an active 20 substance at longer
time intervals contributes to the well-being of the patient to a high degree.
It s particularly desirable to prepare a pharmacéutital composition which
can b&_useedtherapeutically by administration once a day (single dose).
The us% Y 0 dy has the adyantage that the patient can

becomé-hiccu gieklyta/regularly taking.the drug at
certain tim O X

RE
" 1

wherein the groups R1, RZ, R3 and X" may have the meanings given in the claims and in

the specification, for inhalation.

Background to the invention

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

betamimetics for the treatment of a range of diseases.

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

regularly taking the drug at certain times of the day.



2 The aim of the present invention is therefore to provide medicament
formulations for inhalation which on the one hand confer a therapeutic
benefit in the treatment of respiratory complaints and are also
characterised by a longer duration of activity and can 5 thus be used to
prepare pharmaceutical compositionspwith a longer duration of activity.
Detailed description of the invention To solve the problems mentioned
above the present invention proposes the following medicament
formulations. 10 The medicament formulations according to the invention

arg RroRelanLfres i aliGabe i a0 R AL RS e HRHDA 3R RAURIRGHHS for

substance one or more compounds of general formula 1 [O:0HHHij X OH
150flasiem WRichendheors brag eonfe: & Bampriticbrrshtandsyrertnamb gin:
E&Qﬁﬁ@t@&bﬂ@l@@@h@h@ﬂsal&y&m@t&@&w@m@mﬁgm pfRAidenaidsan

ydrogen, C1-C4-alkyl, C1-C4-alkoxy, halogen, O 0 . ..
O S TR B B Lo A TENE: SLh et gionef ctvio
denotes an anion with a single negative charge, preferably an anion with a
Si@ﬁﬁif&@%@&%ﬁ gharge.selectad from the group consisting of chloride,
bromide, 10dide, sulphate, phosphate, methanesulphonate, nitrate .
maRske SheRmeplrEsBssRe igmé‘zes%mé%téwﬁfﬂ%%%éﬁa@? following
fumeafiaténd@ribailations.
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The medicament formulations according to the invention are propellant-free medicament

formulations, containing as sole active substance one or more compounds of general

formula 1
— —
0 - ' o
ﬁ/\o OHH H 1
\ / R
HN N o
MZ{V{?@\ X
R R’
OH
o _— 1
wherein

R! denotes hydrogen, C;-Cy-alkyl, C;-Cs-alkoxy or halogen;
R® denotes hydrogen, C;-C4-alkyl, C;-Cy-alkoxy or halogen;
R} denotes hydrogen, C;-C4-alkyl, C;-Cq-alkoxy, halogen, OH,
' -O-CI—C4~alkylene-COOH or ~0-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, iodide, sulphate, phosphate, methanesulphonate, nitrate, maleate,
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oxalate, succinate, benzoate and p-toluenesulphonate, optionally in the
form of their tautomers, enantiomers, mixtures of enantiomers, racemates
or solvates, 5 at least one pharmacologically acceptable acid, optionally
other pharmacologically acceptable excipients and/or complexing agents
and, as solvent, water, ethanol or a mgxture of water and ethanol.
Preferred are pharmaceutical formulations which contain compounds of
general formula 1, 10 wherein RI denotes hydrogen, methyl, ethyl,
fluorine excthiphaerodRy donpiesiitytitagafiponettnrhie thihaftugrine oe,

chlorine; e t OH, methoxy,
cthoxy. T BB Y. e X BB 0 o Coomety

orrRSonylfy ig thokmy oL heg trptorsis 1 pa o, oikpes cHPpaO OB Fgpemates
0lorQofehies CH2000ethyl, -O-CH2-CH2 CH2COOH,

'O-tgHZ-CHéfxCHZO Om th%}l or %ﬁ-CH -CH2-CH20Q00ethyl; X- denotes

af 2Rt HEY ARG 5 RIS h TR L BiFRNE
negatpiebhargg setectédfromplhegregrisangjsingl ainthiatiaegthioshige mixture
iogide, sulphatefhosphate, methanesulphonate, nitrate, maleate,

acetate, benzoate, citrate, 20 salicylate, trifluoroacetate, fumarate,
tartrate, oxalate, succinate, benzoate and p- toluenesulphonate, optionally

inthetarumel fhaihiaulamne N aiRiash PkIHesRbARABUPRNEEsl formula 1,
rac%n;ates or solvates. 25 Preferred are pharmaceutical formulations

wherem . Y
whicH €0ntain compounds of general formula 1 wherein R' denotes
hyRirogecoptasdtii g e, kot obeninR2 ddmtes hydrogen or

methyi, pealReehbRARARIAANAIRS PSR methoxy, fluorine,
chlqgrine, bromine, - ~CH2-COOH or ) )

R denotes hydrogen, methyl, ethyl, propyl, OH, methoxy, ethoxy, fluorine, chlorine,
bromine, ~-O-CH;-COOH, -O-CH;-COOmethyl or -O-CH,-COOethyl, -O-CH,-
CH»COOH, -O-CH,-CH,COOmethy! or -O-CH,-CH,COOethyl, -O-CH;-CH,-
CH;COOH, -O-CH,-CH,-CH;COOmethyl or ~O-CH;-CH;-CH2COO¢thyl;

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.

Preferred are pharmaceutical formulations which contain compounds of general formula 1

wherein

R! denotes hydrogen or methyl, preferably hydrogen;

R? denotes hydrogen or methyl, preferably hydrogen;

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



30 -O-CH2-COOethyl; 4 X- denotes an anion with a single negative
charge selected from the group consisting of chloride, bromide, sulphate,
methanesulphonate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate and succinate; optionally in the form of
their tautomers, enantiomers, mixtures of enantiomers, racemates 5 or
solvates. Also preferred are pharmaceutical formulations which contain
compounds of general formula 1 wherein R3 denotes methoxy, ethoxy,
flugrine, ddalaeie, hriomine aGirfghd 264N hat £k SOEPHOD Qingibyl amsisting
O-CH2 GANAIY AN (5200 R ML INe MERNEGRMYEBenzonte,
above, optionallyin the Torm Bitheir automePs, enantiomers, mixtures of
enantiomigrate rsadioviate $riBraohmatels, fiinipie, trdfaeranl gpecinate;

PhayBRARHIGRL B WAlRRMAIGE S RRiaI RRIEPAKATEreaRtIah Jar Midkates

1 wherein R and R2 denote hydrogen; R3 denotes OH, fluorine, chlorine,
5 m@fﬁBW?%thoxy,-O-CH2-COOH, preferably OH, fluorine, chlorine, ethoxy
or methoxy, and 20 K may have one of the meanings given above,

opfignallyin the form Ofa%%%{{c%i%omu?éi?ﬁs”v%ﬂfiﬁ@&rﬁmmchxwB%%&fof eneral
enantiémers. racemates. or solvates. AlSo preferred are pharmaceutical
fodrmoialidnaekésh contain compounds of general 25 formula 1 which are

sejected fipm-shefodoyvingsWheisind b denelefoamacio. wieio), may

have one of the meanings given above: 6-hydroxy-8- {
10 1-hydroxP 5 EIRmAE, Spreryi: FAQE R EthyI-ethylamino]-

and R!, R? and X" may have the meanings given above,
optionally in the form of their tautomers, enantiomers, mixtures of enantiomers, racemates

or solvates.

15 Also preferred are pharmaceutical formulations which contain compounds of general
formula I wherein
R' and R? denote hydrogen;
R’ denotes OH, fluorine, chlorine, methoxy, ethoxy,-O-CH,-COOH, preferably
OH, fluorine, chlorine, ethoxy or methoxy, and
20 X may have one of the meanings given above,
optionally in the form of their tautomers, enantiomers, mixtures of enantiomers, racemates

or solvates.

Also preferred are pharmaceutical formulations which contain compounds of general
25  formula 1 which are selected from the following, wherein HX denotes an acid, wherein X'
may have one of the meémings given above:
_ G-hydroxy-8-{1-hydroxy-2-[2-(4-metlioxy-phenyl)-1, 1-dimethyl-ethylamino}-
ethyl}-4H-benzo[1,4]oxazin-3-one;
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxyethyl-acetate )-1,1-dimethyl-ethylamino}-
30 ethyl}-4H-benzo[1,4]Joxazin-3-one;
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ethyl}-4H-benzo[1,4]oxazin-3-one;
6-hydroxy-8-{I-hydroxy-2-[2-(4-phenoxyethyl-acetate
)-1,1-dimethyl-ethylamino]- 30 ethyl }-4H-benzo[1,4]oxazin-3-one; 5
6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-
1,1-dimethyl-ethylamino]- ethyl}-4H-benzoll,4]oxazin-3-one; 8-{2-
[,1-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one; 5 - 6-hydroxy-8- {
1-hydroxy:f-fZst¢-aydrppraienydd-phaimne ety iNglmethyl-cthylamino]-
eth}’}gfd' - §nzo g{g’xazln-s-one;
6- YN B XA WEisopropyl-phenyl)-1, 1dimethyl-ethylamino]-
ethyl}-4 4@z a [Hdderetin-3;dleridethylphenyl)-ethylamino]- 1 -hydroxy-ethyl } -6-
{2+]¢af4: g;mﬁggg I); h}a% i )g}yl,-ethylamino]-l—hydroxy-ethyl}
-6-h§ydr)c{)§<y- 10 4IEJ|T-{)’e‘i!1zo ﬁoxg’zin-?, -one; 8-
{2-]2- (4o ezntethyiygrenyB-2(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]-
-dignsindreteyiaminplivcdroxy;ethyl}-6-
hydroxy-flﬁ{- enz%[r# 4W2in-3-one;‘ , )
8-{2-[2- (AR LBy~ T sameanrlsrs i fiBp oyl o
yl}e8whydkbisniidémaald-3Homeazin-3-one; 15 -
8-{2-[2-(2 4l prospnanyli 4 1dimethyl-e BRI A0 Oiroxy-
hydroxy-4a-ctj)%xzo[1,9£ oxa%ir%—f:’-one; ¥l tﬁ@i%oﬂ %yl?ﬁ( ?)%ﬁm gdmxy
8-{311beracs! dilrsrBLpnesyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-gtplygnzaldefloxawihyd-gny1)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-
8-{12-0[%34_- og(g{pﬁg I‘)i-zl,J,j-dimethyl-ethylamino]-l-gydroxy-ethyl}-B-hyd
roxy~ 20°4H-DeNZ0[ L, %xafrzll'nﬁ'?ghe;
8-{2-[2-(3; B2elimethiybphamy)ay)phiimieiyl-dtimgtaphictb}dantipol-dxlyyétimg iyt -6-
hygreroA IRz AIQXAAIA-gene;
- 8- {2-[2-2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[1,4Joxazin-3-one; ‘
- 8-{2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]- 1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[1,4]Joxazin-3-one;
- 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl }-6-hydroxy-
4H-benzof1,4]oxazin-3-one;
- 8-{2-{2-(3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[ 1,4)oxazin-3-one; |
- 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-ox0-3,4-dihydro-2H-benzo[ 1,4 Joxazin-8-yl)-
ethylamino}-2-methyl-propyl }-phenoxy)-butyric acid;
- 8-{2-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
- 8-{2-[2-(2-chloro-4-fluoro-phenyl)-1,1-dirnethyl-ethylamino]- 1 -hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
- 8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-hydroxy-

4H-benzol1,4Joxazin-3-one;



4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-8-
yl)- ethylamino]-2-methyl-propyl}-phenoxy)-butyric acid; 25 -
8-{2-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
8-{2-[2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethy
[}-6- hydroxy-4H-benzo[1,4]oxazin-3-one;
8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydr
0X¥' 30 4HehenzoklkHioxawny3-0n&iiBethyl-ethylamino}- 1-hydroxy-ethyl}-6-hydroxy-

{ig;ﬂ Aﬁﬁg%@iqg] he yl 1 1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydr

oX z ﬂ % ZiH3-one; 8- { 2- [2-(4-fluoro-phenyl)-1,1-dimethyl -
-ethyl anfin@ 244 ftdooephettyy)-1 Gdimetiaghyetitpbantd Ehyk]moa(zmhslbﬁélﬁmw-

- 4H—benzoP ,4loxazin-3-one;
8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1- dlmethyl ethylamino]-I-hydroxy-et

5 hyf- 6- h%ﬁ%ﬁ?'ﬁﬁﬁ‘éﬁ@ﬁf{ﬂﬂ%ﬁﬁ& é,lghmethyl -ethylamino]-1-hydroxy-ethyl}-
{2%@&@@;&&@@@@3}(@5@%1 1- dlmethyl ethylamino ] -1 -hydroxy-
thyl) -6-
B o R AR S i | 2 Ry by Ry iy
-66&@1&3@110%;@4}44&@@1344}@@@%3@% 8- {2-[2-(4-chloro-3
-fluoro-phemby &, b rglisnethv ;ﬁfﬁ'@r{ﬁ*ﬁ?h AV b 18 - hydroxy-ethyl}-6-

h droxy -4 benzo |,4]oxazin-3-one;

10 g {‘22[120(‘4/ 6%’&512% P2BIRetigNEL, 1-dimethyl-ethylamino]-1-hydroxy-ethyl
} -6- hydr@xyzqm(ba:nmbmmﬁzma@me 1L8imethyl-ethylamino]-1-hydroxy-ethyl}-6-

8-{2-[2- ro -4~ f henyD-1,1-dimethyl-ethylamino]-1-hydroxy-ethy
}- yhz tyo ﬂ%’é {a% o?a%z%n 3-one;

8-{2-[2- (x&amu@rghm@étﬁm;ﬂmhemvﬁllidmwmwmd]yﬂrhrym@hyl}-ﬁ-
Y- hydroxy-4H-benzo[1,4]oxazin-3-one;
15 - 8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1 -dimethyl-ethylamino]-1-hydroxy-ethyl }-6-
" hydroxy-4H-benzo[1,4Joxazin-3-one;
- 8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one;
- 8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
20  ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
- 8-{2-{2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo{1,4Joxazin-3-one;
- 8-{2-[2-(3,5-dichloro-phenyl)-1,1-dimethyi-ethylamino]-1-hydroxy-ethyl } -6~
hydroxy-4H-benzof1,4]oxazin-3-one;
25 - 8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl} -6-
hydroxy-4H-benzo{1,4}oxazin-3-one;
- 8-{2-[2-(3,4,5-trifluoro-pheny!)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
- 8- {2-[2-(3-methyl-phenyl)-1,1 -dimethyl—ethylamino}— 1-hydroxy-ethyl } -6-hydroxy-

30 - 4H-benzo{l,4]Joxazin-3-one and
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ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one; 8- {2-[2-(2,
5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy- 20 ethyl)
-6-hydroxy-4H-benzo[1,4]oxazin-3-one; 8-
{2-[2-(4-fluoro-3,5-dimethyl-phenyl)- 1, 1 -dimethyl-ethylamino]- 1-hydroxy-
ethyl }-6-hydroxy-4H-benzo[ 1,4]oxazip-3-one;
8-(2-[2-(3,5-dichloro-phenyl)-1,1-dimethyl-ethylamino]-I- hydroxy ethyl} 6-
hydroxy-4H-benzo[1,4]oxazin-3-one; 25 -

8-{2-[2-(4-¢chiorps A-methyb-phamn}ily Jdﬁﬁm@hﬁhﬁlhﬂiﬁﬁ]tm@y&rhyﬁl@wﬁeﬂl

a’ﬂj )(?4H zo%@4]i)xa2|n -3-one; 8-
’(%X fitie @A’é‘ B e ?:ilmethyl ethylamlno] 1 hydroxy-ethyl }-6-
hydrmqh @si@lmﬁmdplm]rﬁf)@zam@addlaon salt with an acid HX, wherein X" may have one

8-igtla (s %}9 WhohemdeL & nggwﬂtsmym'&gk&;ﬁmm Bligshyd

roxy- 30 = 4H-benzo[1,4]oxazin-3-one and
8- £DEHi Ol FEHIISHS 0 BRI ETeH FAST ISR 28] 1-hy droxy-ethyl)-6-

hydroxy-4H-benzoll, 4]oxazm -3-one, in each case in the form of an acid

on s It with an here n X" ma fth
VAP I B AT e He TP S T TS0 s
erfaniigmdrs} mmtmaretsroﬁ e’ﬂmﬂxﬁmr@ amm@bjsmmésxumé@snﬂhyi
Ot%EW' &airiedutbe alkyhar 9&&@&%%@1‘9&%&5'@{@9& G %@%M@H&‘b to

groups havm | to' 4 carbon atoms. The following are mentioned by w
ofdskaifihe gfﬁémwe%;ﬂth&éﬁwﬁr%m}rﬂi Rk obiE ried, the deftniions
at}ﬂ@%ﬂﬂﬁﬂ%ﬁn&&d?ﬁﬂ@lﬁI';)Bdil&l’t&&lﬁﬂﬁiﬁf&ﬁlﬂ&ﬂ@h’:‘gi’ﬁ&pgIiﬁldpﬁstlon Thus,
m th I et tyl. UnI ss otherwis definitign
pr?)py h%u‘f c1n° ¥fﬁj q é?les &8s rrgr%%lic rﬁtécdjf% t Sezsar%& gfﬁc butyl
qL@lstv@n‘ -ert etfor example, propyl includes n-propyl and iso-propyl,
butyl includes iso-butyl, sec.butyl and tert.-butyl, etc.

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

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

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

definitions propyloxy and butyloxy include all possible isomeric forms of the groups in
question. Thus, for example, propyloxy includes n-propyloxy and iso-propyloxy, butyloxy
includes iso-butyloxy, sec.butyloxy and tert.-butyloxy, etc. In some cases, within the
scope of the present invention, the term alkoxy is used instead of the term alkyloxy.

~ Accordingly, the terms methoxy, ethoxy, propoxy or butoxy may also be used to denote

the groups methyloxy, ethyloxy, propyloxy or butyloxy.



15 Unless otherwise stated, the alkylene groups are branched and
unbranched double-bonded alkyl bridges having 1 to 4 carbon atoms.
The following are mentioned by way of example: methylene, ethylene,
n-propylene or n-butylene. Unless otherwise stated, the term alkyloxy
groups (or -0-alkyl or alkoxy groups) denotes 20 branched and
unbranched alkyl groups having | to 4 carbon atoms which are linked via
an oxygen atom. Examples of these include: methyloxy, ethyloxy,

P rﬁ%@fy\fg&w&%pe-% @1@B%Ml%QQﬁIMQQﬁOEE@WBﬁQH@YOQB@ YEIrBHS or
used in some cases to denote the gro g f%}?réyoxy, ethyloxy, %[opylox

oritlifrokplashiided ahertiise Lot th BROHOHI S PLHgrTed halogens.

- butyloxy include all possible isomeric forms of the groups in 25 question.
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Thus, for.: examré)thu é?‘)é v includes rd}g opylo %{ert %ISO RIRR Cﬁqéewater

buty?oxy Rdud es ISo- oxy, sec-butyloxy ana oxy,
sqme cheed avithiruiee o Sebprobinf evpiessHrethavelvaiar Biatieshirgkesd the

gcgﬂg a6k JoectermalkHaKYse ATSRIAING MefRRHRMEBaHI ¥tween 5 and

et propoxy or butoxy may also be used to denote the rouP
KleprehAsicHask BBRP b B iR ERage SR Wa’rﬁ)%ﬁeﬁ‘ﬁﬁﬁ’ﬁﬂ tha°Etope
of;ﬁ}ﬁqmeﬂge ptéfvaatinrideneie soliarinenchiodraubosaing the pedeneinvention
Unless state otherW|se quorlne chI r romi r
h%é@ﬁsﬁs V{m gléircamer’rfJ FoFm fmt?ongeﬁ%noord|naéef3§tlf1%§ﬁg\/qe%ﬁ%%%{%£%%twem
cotand 42 %@Iﬁ@h@lﬁ&fﬁé wefeebly pareasththondp Hinalireslof ethanol and
Wkt Rthanelwalarmbiies ke d aehathien RELASRIAGRIY A Psefrably,

ethanol in these mixtures is preferably in the range between 5 and 99 %
ethaNBYeh AR HFBTLT AN HHEPHIGLRAERTED 96 % ethanol. Most

particularly preferred medicament formulations for the purposes of the

Preggl n{) InV%ntdg) e e? Q?% 3R3R ?@%R %gy‘%@éﬁfeggx‘%eaﬁﬁ 9&19 o methods

ethano ter mixture ontalnln etween 1 d 92 %, particularly

prelfesrdtiyroemisen &o prinr m%vérwaﬁmeﬁ%gﬁe&p&rﬁe&e@m&a@my@c
begdsethinuasisitondenehanotanehwaierhricfefabiye is made at this point.

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

of formula 1 are

— —_— o+

HO
OHH H

I
N )
Mm X

or



however, no other solvent is used according to the invention. The
compounds according to the invention may be prepared analogously to
methods 15 already known from the prior art. Suitable methods of
preparation are known for example from US 4460581, to the entire
contents of which reference is made aj this point. The compounds of
formula 1 may optionally be present in the medicament formulations

. according to the invention in the form of their tautomers. By tautomerism

i0

15

is preant the 20 occurrence of isomeric compeuhnds.which are formed by
the shiffing of 6 or it bonds and may be present in-equilibrium. Examples
of jpossibketaut@mericfdrms of the compounds f formula 1 are HO~O

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

enantiomers may be represented by general formula R-1

T -/ +

OHHH

“ — R-1,

wherein the groups R1, R2, R3 and X" 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
pulmonary diseases of various origins, pulmonary emphysema of various origins,

restrictive pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis, bronchitis
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the form of the enantiomerically pure compounds, while the
R-enantiomers of the compounds of formula 1 according to the invention
are of particular importance. These R- enantiomers may be represented
by general formula R=1 O-OHHH\/R HNNMeMe/3 X R2R OH
R=1 10 wherein the groups RI, R2, Rfhand X" 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

PhaRaceUlisahs TRRRRILARTQ AR SITRAINRE Rl BP BISAIRE HRTBRIB AL all
selected from the group comprising obstructive 15 pulmonary diseases of

vanBes YRGS BHIASTER emphysema of various origins, restrictive

pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis,

L

méelizaiee pteamng anbirsnacasiimy Tt amenthsritarmgsieef abstpeiéiled
5 ahRvsier BLERAURA QPN AIRACLMIORLEOMNIASIERR, it teatantQlere

obstructiv%"fulmonar%/ diseases selected from among bronchjal asthma,

pef IR RLEATATS AURHES SUATHD SRR S8t E BRACRE e Bt ct e
brptmlitiﬁmﬂtkﬁ@j?mfmiﬁip}xﬂb@tﬁd@tptefemﬂmemmidgs‘&ahe)nwhﬂedmsuse
Pagiguiay, éﬁ&%{gg’ SageRuling:te, o!-.ﬂ?’o IO SNEPLR b chiial asthma or
preparing ‘a pharmaceutical composition tor the treatment of bronchial
astithBor 10 COPD.

It is also preferable to use the medicament formulations according to the invention for
preparing a pharmaceutical composition for the treatment of pulmonary emphysema which
has its origins in COPD (chronic obstructive pulmonary disease) or al-proteinase inhibitor

deficiency.

It is also preferable to use the medicament formulations according to the ir_wention for
preparing a pharmaceutical composition for the treatment of restrictive pulmonary diseases
selected from among allergic alveolitis, restrictive pulmonary diseases triggered by work-
related noxious substances, such as asbestosis or silicosis, and restriction caused by lung
tumours, such as for example lymphangiosis carcinomatosa, bronchoalveolar carcinoma

" and lymphomas.

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

idiopathic interstitial pneumonia or idiopathic pulmonary fibrosis (IPF).



It is also preferable to use the medicament formulations according to the
invention for preparing a pharmaceutical composition for the treatment of
pulmonary emphysema which has its origins in COPD (chronic
obstructive pulmonary disease) or al-proteinase inhibitor 15 deficiency. It
is also preferable to use the medicament formulations according to the
invention for preparing a pharmaceutical composition for the treatment of
restrictive pulmonary diseases selected from among allergic alveolitis,
restrictive pulmonary diseases triggered by work 20 related noxious
substances, such as asbestosis or silicosis, and restriction caused by lun
tuMEUSO Srdrralady BehiRelrABRAHGBME AR ATGRRdRS the nvention for
brenghnagveslamearaitaheonandilysn dhrahsase ahisn st prgdaiabiés ta use
the medicament formulations according to the invention for 25 preparing a
TNMUCOViISCIG0S1S, . . .

pharmaceu iCA] composition for the treatment of interstitial pulmonary

5 diseases selected from among pneumonia caused by infections, such as

fonExample-Riaauen B¢ M HRER-NREIGHRHIGhI a7, HANEUNBRIEH for

other pathogens, pneumonitis caused by various factors, such as_for
exaﬁ%m@lgémbaﬂawaﬁ&fféf@ﬁ@aﬂtmgémé@ﬁé‘ﬁ%&@ﬁ&fﬁqﬂmé&ch as for
pneumplitis il ossc ¢ bilageresbs; Gtitnda:fon ekl Gotphiis and toxic
er%t%g&%tsodes, 30 systemic scleroderma or sarcoidosis, granulomatoses,

~ such as tor example Boeck's disease, idiopathic interstitial pneumonia or

10 idiopathic pulmonary fibrosis (IPF). 11 It is also preferable to use the
MegicangntiaimelRtRRIIRGRAIRING:R s inventior o REePalNgvantion for
pharmaceutical compo,s%ion for the tr a’g%]esent of cystic fibrqsis or,

m P RARRRfHRRerBATGatig SApRpSHd Yo R B A B i RE ARt ¥8¥ulations

according to the invention for preparing a pharmaceutical composition for

th%ﬁ&%ﬁ%ﬂ”&r’%&?&ﬁ% S T e f&éﬁﬁ%ﬁ%@&%‘?ﬁﬂg EHSELDNon for

‘bacterial or viral infection, allergic bronchitis and toxic i
15  preparing a pharmaceutical composition for the freatment of ARDS (adult respiratory

distress syndrome).

It is also preferable to use the medicament formulations according to the invention for
preparing a pharmaceutical composition for the treatment of pulmonary oedema, for
20  example toxic pulmonary oedema after aspiration or inhalation of toxic substances and

foreign substances.

Most preferably, the present invention relates to the use of the pharmaceutical formulations

according to the invention for preparing a pharmaceutical composition for the treatment of

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

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

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

30 mentioned diseases, characterised in that one or more of the above-mentioned
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bronchitis. 10 It is also preferable to use the medicament formulations
according to the invention for preparing a pharmaceutical composition for
the treatment of bronchiectasis. It is also preferable to use the
medicament formulations according to the invention for 15 preparing a
pharmaceutical composition for the tregtment of ARDS (adult respiratory
distress syndrome). It is also preferable to use the medicament
formulations according to the invention for preparing a pharmaceutical

CompRsHian fanihetisaatmandial puinaanantios de énitkidtdaxanepietoxigly
p%lttgonar%gedema after aspiration or inhalation of toxic substances and

forelgcrtlnéeu 4R Ees. Most preferably, the present invention relates to the

use of the pharmaceutical formulations according to the invention for

. ; " . £ of
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D). Also of particular importance is the above-mentioned use for . ‘
prapishsgpdppiRRiIGS b EhYeui b e fmulaieysAsatris g he invention
inflaramatesyasdpbstyusih@rdespitatonaenspiinissparictatly fatithenay be
once-a-day treatment of asthma,or COPD,. Moreover the present .

A T B e e L e Bt SV S Reive goees
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MEdicAMERid AMNAL A FAGERIHRY DB ARVERIOR A ARSI RRELrdte and
therapeutically effective amounts. The present invention relates to liquid

. | el quid
adti/ Bt dhats e ndish dfe sarebihplrrbybsing midrpl gmpnt of a liquid
adsiinigiasadoyddosdgt ascdbeifihet dpsiiuiaiipos:aconin ngiostaends into an
invention e fo meet high.quality standards.. The farmulations
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adhiendanpogtirdmeligispatsilsieia wbithasamoumoddesinthpe 109 gierolitres,

S P RE LM SPGB IR LRI PHIOREI PRI G8$ES of active

m
administered . .
substance solution can be nebulised preferably in one puff or two puffs to form an aerosol

having an average particle size of less than 20 microns, preferably less than 10 microns, so
that the inhalable part of the aerosol already corresponds to the therapeutically effective
quantity.

An apparatus of this kind for the propellant-free administration of a metered amount of a
liguid pharmaceutical composition for inhalation is described in detail for example in
International Patent Application WO 91/14468 "Atomizing Device and Methods" and also
in WO 97/12687, cf. Figures 6a and 6b and the accompanying description. In a nebuliser of
this kind a pharmaceutical solution is converted by means of a high pressure of up to 500
bar into an aerosol destined for the lungs, which is sprayed. Within the scope of the present
speciﬁc_ation reference is expressly made to the entire contents of the literature mentioned

above,

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

“same time are such that they can be administered directly, if possible without any further
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using suitable inhalers. A formulation of this kind may be inhaled both by

oral route and 10 by nasal route. Those inhalers which are capable 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 sgitable. Within the scope of the
invention, preferred nebulisers are those in which an amount of less than

100 microlitres, preferably less than 50 microlitres, most preferably less
thgmhdnd g HLEeRAlARIN LR SUBRIANGE SUUIRREAE, ecpahKlisetontain any
preferably in one puff or two puffs to form an aerosol having an average

P AREETE G PO R BRI SIS PG B RR TD P Lodgheler o
théiethraintaatatitel padliof th¢haeshsphalreddy cersespandstd.the

therapeutically effective quantity. 20 An apparatus of this kind for the
propellant-free administration of a metered amount of a liquid

pHErmkedisgiths sebitipositheritbroarlalistisedissaleseriprdfon Fatpleop WO 94/07607
exarlegsy | St NRURRRLE Alef-ARRIkalORW R Bldl a8, AIRmIZIRg

Device and Methods" and also in WO 97/12687, cf. Figures 6a and 6b

and the accompanying description. In a nebuliser of this kind a
pHEeaeaftibaisehitiondscgooveiied Speneqrtafdihighpresstatbablip to
“ORARAAGIPAN ARESRhdesinAer MfAns, WIS SRENRdWIBIN,

the scope of the present specification reference is expressly made to the
erfiBICoMERIGTIEIREART e Rt HERE Bisovbelpsirsanarcd phseihRe active
thedarmdlatiansiafse kiR e sheRddtian arsi veibf Hufieisantiath 30

that the active substance formulatjons ysed are suffici stable when .
oGRS LLir e AP L ¢ DA A B ey St o e of
directly yébpopsifiebljthtdetsanyefuethend® prefagbigivin aecerdhereewitbllant-free

thelr MELIcAl BRRAE.MAUE VSR bENGYBIHSE DAL E ARSI ANY IR ASinhaler
which might interact with the inhaler in such a way as to dama&e the

inRErsF BreshEcpr s Besompestivn ds tribia adem ! o fowhin 2
preguiceeh fanke. nebulise the solution a special nozzle is used as described
for example in WO 94/07607
Within the scope of the present invcntion, those compounds of formula 1 are preferably
used wherein X is selected from among the chloride, maleate, salicylate, fumarate or

succinate, optionally in the form of the hydrates and solvates thereof.

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

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

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

invention all the possible solvates and hydrates which may be formed from this oompound.

Any reference to the compound 1* within the scope of the present invention is to be

regarded as a reference to the phammacologically active free base of the following formula
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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 the compound of formula 1 which
meets the high standards required to 10 ensure optimum nebulisation of a
solution using the inhalers mentioned ajpove. The active substance
formulations according to the invention must be of sufficiently high
pharmaceutical quality, i.e. they should be pharmaceutically stable over a
storage time of some years, preferably at least one year, more preferably
two years. These propellant-free formulations of solutions must also be
ulised by means of an inhaler 15 under pressure,
O
fion defivered in the ggrosol produced is within a

sped [BNGE. ithipNe_scope ofthe present invention, those
‘compoung m e used wherein X- is selected from
among thechteride, maleate, saliCyaté;fumarate or 20 succinate,

optionally in the form of the hyderes and solvates thereof. Particularly
preferred, widthin the scope of the present qu;ntlon are the formulations
which contain the.compound of formula 1 ein X - denotes chloride,

25%&?&%@&&%8%&68%%&?&%?&%@% TR frEnines given

scapevaf the present invention all possible amorphous and crystalline
modifications of this compound. References to the compound of formula

1 also include within the scope of the present invention all the possible
soRatedlsnas PR e sAmci verRtjop aclaieh s iedivatntatdormpbiiioas Sonmipjng as
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to be (e g\xﬁe as a reference to the macolggica ctive free base

o B KT CPSHREE A ECF GPERIN RS TRS! e tomirs
enantiomers, mixtures of enantiomers, racemates or solvates, af least one
pharmacologically acceptable acid, optionally other pharmacologically acceptable
excipients and/or complexing agents and, as solvent, water, ethano! or a mixture of water

and ethanol.

According to the invention the formulation preferably contains only one compound of
formula 1. 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 I the preferred formulations according to the invention are those wherein
the various salts denote different salts of the same free base of formula 1'. Formulations
which contain active substances other than those of formula 1 are not included in the

invention.

The concentration of the compound of formula 1 based on the proportion of
pharmacologically active free base 1' in the pharmaceutical preparation according to the
invention is about 0.1 t0.1600 mg per 100 ml, according to the invention, preferably about

0.5 to 1000 mg per 100 ml, particularly preferably 0.75 to 200 mg per 100 ml,
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OH contained in the salts 1 wherein the groups R', R2, R3 and X" may
have the meanings given above. 5 In another aspect the present
invention relates to medicament formulations containing as the sole
active substance a free base of formula 1' wherein the groups R', R2, R3
and X may have the meanings given apove, optionally in the form of their
tautomers, enantiomers, mixtures of enantiomers, racemates or solvates,
at least one 10 pharmacologically acceptable acid, optionally other

PharmatoPeMMACCERialer @XARINISBRICELEMPISHIBShALRIYNS @Athin

as solvent, Wateg, ethar@ or a mixture of water and ethanol. According to
th& iR’ & Riden preferably contains only one compound of
15 formula 1. However, the formulation may also contain a mixture of

e selis of-ermula s meslsans for g}g%agggﬁo@tye%ma@g s,

the invention contain . ormuia e pref rre
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salts denote different salts of the same free base of formula 1'.
Formulations, which contain active substances other than those of formula
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of Foarmala b H et bchorephudip ioparion ofdphasrpado leiglcalhy detisedifeethis
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) 16( grper 100 ml,"according to the invention, preferably
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6.58¢etic acid, formic acid and propionic acid. Preferred inorganic acids are hydrochloric acid
and sulphuric acid, of which hydrochloric acid is particularly preferred according to the
invention. Of the organic acids, ascorbic acid, fumaric acid and citric acid are preferred. If
desired, mixtures of the abovementioned acids may also be used, particularly in the case of
acids which have other properties in addifion to their acidifying properties, e.g. those

which act as flavourings or antioxidants, such as for example citric acid or ascorbic acid.

If desired, pharmacologically acceptable bases may be used to titrate the pH precisely.
Suitable bases include for example alkali metal hydroxides and alkali metal carbonates.
The preferred alkali metal ion is sodium. If bases of this kind are used, care must be taken
to ensure that the resulting salts, which are then contained in the finished pharmaceutical

fonnulatidm are pharmacologically compatible with the abovementioned acid.

The formulations 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 complexing cations, most preferably metal cations. The
formulations according to the invention preferably contain editic acid (EDTA) or one of

the known salts thereof, e.g. sodium EDTA or disodium EDTA dihydrate (sodium



5 preferably between 2.2 and 5.0, more preferably between about 3.0 and
4.5. The pH is adjusted by the addition of pharmacologically acceptable
acids. Pharmacologically acceptable inorganic acids or organic acids may
be used for this purpose. Examples of preferred inorganic acids are
selected from the group consisting of 48 hydrochloric acid, hydrobromic
acid, nitric acid, sulphuric acid and phosphoric acid. Examples of
particularly suitable organic acids are selected from the group consisting
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antlo ts su asfor itric acid or ascorbic acid 20 If desired,
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of this kind are used, care must be taken to ensure that the resultin
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foprplatienaar eAarbarpiagicaliyieanatiblefwitidiplahovemacdizned and the
aci 2% Th%formulatlons according to the invention may contain

compﬁexmg agents as other ingredients. By complexing agents are meant
within the scope of the present invention molecules which are capable of
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the effect of complexing cations, most preferably metal cations. The 30

ORFRIFSHHI RCERERIF T HheadivEsiio g raé’rélf&t?ﬁ/a&%mm Sy Sepext any
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E%gtﬁs‘tgxllg qu@ttgagsgéj Pélrmmillgted together with the active substance in the
pharmacologically suitable solvent, in order to improve the qualities of the active
substance formulation. Preferably, these substances have no pharmacological effects or no
appreciable or at least no undesirable pharmacological effects in the context of the desired
therapy. The adjuvants and additives include, for example, stabilisers, antioxidants and/or
preservatives which prolong the shelf life of the ﬁnishéd pharmaceutical formulation, as
well as flavourings, vitamins and/or other additives known in the art. The additives also

include pharmacologically acceptable salts such as sodium chloride, for example.

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 provitamins occurring in the human body.

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

bacteria. Suitable preservatives are those known from the prior art, particularly
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edetate), as complexing agent. Preferably, sodium edetate is used,
optionally in the form of its hydrates, more preferably in the form of its
dihydrate. If complexing agents are used within the formulations
according to the invention, their content is preferably in the range from I
to 50 mg per 100 ml, more preferably iy the range from 2 to 15 mg per
100 ml of 5 the formulation according to the invention. Preferably, the
formulations according to the invention contain a complexing agent in an

ameuRkefiabotHi dHiR d2HRERELID0: TnBAE REGTRr abANRYEHE: RAdRer

100 ml of the formulation according to the invention, The remar s,mad(%e
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meant, in this context, any pharmacologically acceptable and . | )
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caithbeptesanudtitesl together with the active substance in the

pharmacologically suitable solvent, in order to improve the qualities of the
active substance formulation. Preferably, these substances have no

pRaskaEed fogrupams qanbiher o sissreenapecBlondie sediHg eifdusirapibe acid
phasmacelagicatefigcimindthe.santaxkefthe wasiad thaiapyoubdsof formula 1.

adjuvants and additives include, for example, stabilisers, antioxidants
and/or preservatives which prolong the shelf life of the finished
plidepheauticatifol fiolationgrascoreding t avourgsvitening anoipovtide of
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acceptablé salts such as sodium chloride, for example. 25 The preferred

exptundrrcRlanifisa asiers s aerruingde dhsituItoRof bhirRpiat we should
prendel eghithahit-has nettriraneyhee doiteede adittidhrepithbeftamin Ahich

V'E_%H,]'” E ‘taxtl:corgagrrgalgegnd similar vitamins or provitamins occurring in the

MEEER T
As described at the beginning, a further developed embodiment of the preferred inhaler is
disclosed in WO 97/12687 (cf. in particular Figures 6a and 6b and the associated passages
of description). This nebuliser (Respimat®) can advantageously be used to produce the
inhalable aerosols according to the invention containing a tiotropium salt as active
substance. Because of'its cylindrical shape and handy size of less than 9 to 15 cm long and
2 to 4 cm wide, the device can be carried anywhere by the patient. The nebuliser sprays a
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, a spring and a storage container, characterised

by
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known from the prior art, particularly 17 benzalkonium chloride or benzoic
acid or benzoates such as sodium benzoate in the concentration known
from the prior art. Preferably, benzalkasium chloride is added to the
formulation according to the invention. The amount of benzalkonium
chloride is between 1 mg and 50 mg per 100 ml of formulation, preferably

about 2 tppla.5igh ek L Rkkith m&asﬁirm&fﬁr@bgmmmg% 42 BRS 400771

ml of the formulation according to the invention, most preferably about 4
to AU HY eherRRFHn SMPRE oA according to the invention. -
Benzalkartivitaw hieridevidaya.aleddag,used according to the invention in-

admixture with. other Rieseraliies, 10, BrARIed IQRUIaUans SR A cated in
only benzalkonium chlorid€, sodium edetate andthe acid needed to
adfsupner ppisingseidition to the solvent water and the compounds of

formula 1.,lfgh ceHlicahiorAtL 1S RECRFHING ISP glRvention
containing compounds of formula 1 are preferably used in an inhaler of

the kind BERLHHRAFHBRBRS &IPS 0 1 D Proctiiied iR BraPl mAtiEkon e
aetppals@rigy dincbiontbainfanitany Aédiig,point we should once again

expressly mention the pate t.dég)c ents cribed hereinbefore, t i/v(ﬁiga.
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developed embodiment of the preferred inhaler is 20 disclosed in WO
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of description). This nebulise pimat(r)) can advantageously be us
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can be carried anywhere by the patient. The nebuliser sprays a 25 defined
voltiwnbicshene/gribe mamsutiebrdsassabtis srsinahiobg)legmisippsithealye body

highcREEaSHREBhSRasute AQAusesinhalable aenopalebout 50 to 600 bar), preferably
10 to 60 Mpa (about 100 to 600 bar) on the fluid, the measured amount of active substance
solution. Volumes of 10 to 50 microlitres are preferred, volumes of 10 to 20 microlitres
are more preferable, whilst a volume of 10 to 15 microlitres per actuation is particularly

preferred.

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

nozzle body.

The nozzle in the nozzle body is preferably microstmuctured, i.e. produced by micro-
engineering. Microstructured nozzle bodies are disclosed for example in WO0-99/16530;
reference is hereby made to the contents of this specification, especially Figure 1 and the
associated description.

The nozzle body consists for exarnple of two sheets of gléss and/or silicon securely fixed
together, at least one of which has one or more microstructured channels which connect the

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



10

15

20

25

30

The preferred atomiser essentially consists of an upper housing part, a
pump housing, a nozzle, a locking clamp, a spring housing, a spring and
a storage container, characterised 30 by 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 pistofgwith valve body, a power take-off
flange in which the hollow body is fixed and which is located in 5 the
upper housing part, a locking clamping mechanism located in the upper

housing part, a spring hqusing with the spring Jocated therein, which is
LR DR A (a0 JHE AT D o by MESHE B ety
bé_ahhlg_gi,ﬁt{rﬁx&mmgimgdghﬂﬁm_gtbtbimﬁtwd $ntenihe. spring housing in the
a’fﬁh&l‘é‘%&ﬂ%raii%EPQOQ%%‘geH@gQ%%%}aﬁf}%@&‘{ﬂé’&&@@&@%@ riiflg of the
device disclosed in WO 97/12687, [t projects partially into the cylinder of
tHROBHes gxﬁ%gﬂaa%wys%ﬁageeﬁ%ﬁﬁ@ S3GRIRFISHER ABIPHIBFEREGIstEN e to one

Refefance it madadastiglasy:1o dpigineSnl tdecasnacialy R @ods Baviaget least
the assocjated passages of desgrigltio. in the a ovementiongd
et fi :

A A N R e R S

thenhetiotivepistorangth ofl0d dpoety texéftdemeis priefarprosyuncangld,od 60 to 150
PIESSLE b8 1989:Mpadabest-50 to 600 bar), preferably 10 to 60 Mpa

(about 100 to 600 bar) on the fluid, the measured amount of active

subhstaprde aptign 2paiskebyreroner s ot miersineel dPdqrafanisepns, more

VREHITal 0 P2 0ICTOlity @60 atierone) eriflrearadrideratilifStay Glumnierais] 6.

to 15 micr{py&res er actuation j %_P%rticularly 20 preferred. The valve body
o

issﬁflecfré%ébly Mounted at the end of the hollow piston which faces the
nowldibmtyns of spraying therefore meet in the region of the nozzle openings.

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

to 20 microns, preferably 3 to 10 microns.

The locking clamping mechanism contains a spring, preferably a cylindrical helical
compression spring as a store for the mechanical energy. The spring acts on the power
take-off flange as a spring member the movement of which is determined by the position
of a locking member. The travel of the power take-off flange is precisely limited by an
upper stop and a lower stop. The spring is preferably tensioned via a stepping-up gear, ¢.g.
a helical sliding gear, by an external torque which is generated when the upper housing
part is tumed 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 locking member with the engaging locking surfaces is arranged in an annular
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
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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 is hereby made to the
contents of this specification, especially Figure 1 and the associated
description. The nozzle body consists$gr 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

nozzle utlet en Atthe zzle outle ther
o A R A A RN RSB LA R,

, tne
deptfrpresé F%lyclﬂmagemsetcslslgmwwfamf tlmepr@ﬁgtwlﬁeqﬁ@ﬂr%egnd prevent
MIGEARFind HI8I 645 ARIQUYTRE NREAIE RRRBINGS «RIRIEIBYEMR dP8button. The

dlrectlons of spraying of the nozzles in the nozzle baody may run parallel
to SRS ARY B R ESISE T A FRUN iRV B P BriRe BembihdP MdR Ui Abe
ofithkingzzleripenngalitibtcaseadhatunsal & badydhavitigl at tbasttwior plane,

nozz eni at.the outle ct|ons of B! qun%%ylpgl i
infline ler g%ﬂc;%ﬁteoatéﬁg%h%% ereadte%:nng%lbg of20 dé rges to 160 degr%nélg “

pre’r@mwa%saﬁ B gmenEyam ai: kelrsdanmiag MW%QQ%SW in WO

The neggle openings are preferably arranged at a spacing of 10 to 200
microns, more 10 preferably at a spacing of 10 to 100 microns, still more
preferably 30 to 70 microns. A spacing of 50 microns is most preferred.
Th&dlwmi@nssof@mnjémgsﬂkrdreiad@meetﬁn ghwngelgiosingf aivboowaz|the bearing,

nERine ARIsAMER e, Dedii pagRyical preparation

hlts the nozzl at an 15 entry pressure of up to 600 bar, preferably
200 to 300 bar and is atomised through the nozzle openings into an

infelRh I@l@ﬂm@& Eh@@é&f@ rieduppetipie: izas ﬁﬁd&iﬁgae FOSQIPIGaURe t0 21 lower
mlcro referabl a% mlcro s. The lo kln%,ﬁf )l %gnagc%zig ISM essed
co?ﬁ%’l gﬁﬁﬁﬁl% P& Iypgl}%/ d?f%%fv Ael Ea rﬁpressmn Spring P
asiaddtaiedby theamedliznichtanbdg Fde splitig detspmglihecbm engages
automatically. The angle of rotation is preferably a whole-number fraction of 360 degrees,
e.g. 180 degrees. At the same time as the spring is tensioned, the power take-off
component in the upper housing part is moved along by a given amount, the hollow piston
is pulled back inside the cylinder in the pump housing, as a result of which some of the
fluid from the storage container is sucked into the high pressure chamber in front of the

nozzle.

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

contains the agueous aerosol preparation according to the invention.

The atomising process is initiated by gently 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 fluid emerges from the nozzle

of the atomiser in the form of a spray.
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take-off flange as a spring member the movement of which is determined
by the position of a locking member. The travel of the power take-off
flange is precisely limited by an upper stop and a lower stop. The spring
is preferably tensioned via a stepping-up gear, e.g. a helical sliding gear,
by an external torque which is generated when the upper housing 25 part
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

Siﬁg}ﬁfe%éﬁﬁ%?ﬁl%%%&%&ﬁmg%%ilé]&sl!e‘a%i?@ PHRGEWIRB HRSRGIAdq

locking surfaces is @rranggd in an annular 30 configuration around the
pOWfR PTARE U tambjeh Fetsensiais herelXaaifie of a ring of plastics or metal

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

plape 20 perpendicular to the axis.of the atomiser. After the.locki f the
C RS PR T AL P kT IR LS A e g
thispoiverTakkeosifiargheatmhive\ait—tti¢hs funtidrostiobsingthetaasieds el are

?é@@aﬁ? mQ&rJ?ﬁﬁH&f%‘?ngﬂﬁ@d@ﬁr?fn&ﬁ&ﬁﬁngoT*&?ed?é‘aﬁ%&iﬂga{}b%@n is

nnected or coupled to the locking member. In order to actuate the 5
loekisipagisaPint raiahisansiaritle Heftng button is moved parallel to the

annular plane, preferably into the atomiser, and the deformable ring is

thereb for [ nular plane. Details of the construction of the
R TR g che A RIS SR TR g s
lonezesobprsirrgatians i puadingdoathialty eviantbrn agviadeeswsiv deinbiabel dritgure 62
th%@@@@&ﬁ@s’aﬁaﬁig@ct%ta%ﬁgﬂﬂ@ammfﬁ%ﬁgmmrtéegi&hse Figure 6b

fluid. When the atomiser is operated, the upper part of the housing is
rothfsts rdpimdthiesHontpus rrerfomisroRiP i RPIF LAY housing

with it. The spring meanwhile is compressed 15 and biased by means of

i b BT DY L R

of oM tddhe belder f 31 85 theplearscantresdniheimisadsihe Bprrigbiady (54) and a

teRHQTSH, hiR RO $akS1987) fixed in the power take-off flange (56) of the locking
clamping mechanism projects partly into the cylinder of the pump housing. At its end the
hollow piston carries the valve body (58). The hollow piston is scaled off by the gasket
(59). Inside the upper housing part is the stop (60) on which the power take-off flange rests
when the spring is relaxed. Located on the power take-off flange is the stop (61) on which
the power take-off flange rests when the spring is under tension. After the tensioning of the
spring, the locking member (62) slides between the stop (61) and a support (63) in the
upper housing part. The actuating button (64) is connected to the locking member. The
upper housing part ends in the mouthpiece (65) and is closed off by the removable
protective cap (66).

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

container (71) for the fluid (72) which is to be atomised. The storage container is closed off
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component in the upper housing part is moved along by a given amount,
the hollow piston is pulled back inside the cylinder in the pump housing,
as a result of which some of the 20 fluid from the storage container is
sucked into the high pressure chamber in front of the nozzle. If desired, a
plurality of replaceable storage contaipgrs containing the fluid to be
atomised can be inserted in the atomiser one after another and then
used. The storage container 25 contains the aqueous aerosol preparation

agGoRding o tpeinyentian, file ALAMIRING RIACERS IR DHARIRYGE 0thk ainer and

préssing the actuating button. The clamping mechanism then opens the
wiipsrése and pénhe fard ErPrlypbutieatuPHaostdiepling pushes the

piston into the cylinder in the pump housing. The fluid emerges from the
ngzzle .30 of the. atomiser in the form of a spray, 21 . Further details of the
O e BB e e IO 5 AR o s
ORREBY0The dvivichingfe @Ak Ischersl yhmemtbo Mhespoip daving shefughper housing
atomisgy, QHSQHHEH%QS%@ m@(g%g ‘a material suitable for their 5 function.

The housing of the atomiser and - if the function allows - other parts as
well are preferably made of plastics, e.g. by injection moulding. For

meghicabaplGatiansd Mhyeiolegicalbfaceeniaie makerials prpdiseshs according

Figures 6a/h of WO 97/12687 show the Respimat(r) nebuliser with which
i B TR R e R SR RN the vention can

advantageously be inhaled. Figure 6a shows a longitudinal section
thipg Rtha IR IRSEIHR e SRIRAUIRIShIEARIA GBS ARHSAAMR Rbed

longitudinal section through the atomiser with the spring released. The

uppererGsenigasrths 1yass mrarisdHE HURT ROGsRIGTRED)Y dhlere ¥ha gkall the
W&fﬁﬂﬁ:ﬂﬁﬁg&gﬂ%&h@dﬂﬂ}@ﬁﬁ(ﬁ@b&%&b&mrﬁ EETnRe ZaeMitR tfhezlgelad%e of

is the nozzle body (54) a ilter (55). The.hollow pistop (57),fixed in the

o TEPSE BTG ) o LR 6 O AU Py et s
péﬂlmmtpqﬂw@mﬁﬁndbrmmm@ Hougieffornitetemdthdelivered as a defined

mass per puff.

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

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

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

to the invention described above and the Respimat® inhaler described above.
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hollow piston carries the valve body (58). The hollow piston is sealed off
by the gasket (59). Inside the upper housing part is the stop (60) on which
the power take-off flange rests 20 when the spring is relaxed. Located on
the power take-off flange is the stop (61) on which the power take-off
flange rests when the spring is under tension. After the tensioning of the
spring, the locking member (62) slides between the stop (61) and a
support (63) in the upper housing part. The actuating button (64) is
cqnnected to the.lockin membe The er.hoysir, the
mou?ﬁ%l%n §e )fgrﬁndl |ls a0 % hgr%)r%solva lﬁm pro‘thec %83{2‘:’58‘%%8}
Thebgtingthooéihg x(ﬁe@mmmmuegmmmnms Showmdaredyp recamipéad
on the upper housing part by means of the snap-fit lugs (69) and rotary
bearlngs The Iower housmg part (70) is pushed over the spring housing.

: - By EBgsble storage 30 container (71) for
the fluid (72) WhICh isto be atomised. The storage contalner is closed off

% %”te ft%F}P%r (Z3?; 'frf%“cﬁh

mounted on the outS|de of the sprlng 5 houmg | The drlve pinion (75) is
located at the end of the spindle facing the upper housing part. On the
ebullser descrlbed above is swtable for

the mass gxypelled, in at Ieast 97%, preferably at least 98% of all the
actuations of the inhaler (puffs), shod‘l&:gé%eﬁ)ond to a defined quantity
withacrange:af iidderan donfUiHHH088ithan 25%, preferably 20% of this
quantity. Preferably, between 5 and 15 30 mg, more preferably between 5

and 20 mg of formulation are delivered as a defined
The examples of synthesis described below serve to illustrate 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

exemplifying capacity hereinafier.

Exa'mple 2 8-{2-[2-(4-fluoro-phenyD)-1.1-dimethvi-ethvlaminol-1-hvdroxy-ethvl} -6-
hyvdroxy-4H-benzo(1.4]oxazin-3-one acid addition salt

8]
Y\o OH_ .y .
F
OH ) x HX

300 mg (0.91 mmol) 6-benzyloxy-8~(2,2-dihydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one

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

ml of ethanol. Molecular sieve was added and the mixture was heated for 30 minutes to
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mass per puff. However, the formulation according to the invention can
also be nebulised using inhalers other than those described above, for
example jet-stream inhalers. 20 The present invention also relates to an
inhalation kit consisting of one of the pharmaceutical preparations
according to the invention described alypve and an inhaler suitable for
nebulising this pharmaceutical preparation. The present invention
preferably relates to an inhalation kit consisting of one of the
p aceutica |ons accor 510 invention.desc

E@EE an(frtﬁ% &5'2% p|m eflln?'lm i égérlgﬁne%(ég? g 13%?(’3%’1 ersldct);:fwere
fourdetallbasmgiten Wl ctinsd dee hhqﬂustaaﬁnmt mﬁpgtm@smdmg lmbogeﬂ
S%ﬁgﬁ&%ﬁfu%t@%Qﬁ@&%ﬁé&'\’@{ﬂ%&%ﬁ%?R@Q%?dti?ﬂéssél@éﬁ’&eQWXthyl

of example. 1. Preparation of the compounds of formula 1 5 Example 1:
sw%x% QEHE RS Prz:mw%igmnmémﬁﬂ%w learﬁi*é%mphed
Im@k&maﬁﬁldce@wﬁahéﬂﬁ&amaﬁmatmﬂﬂamw@amswm
H SO3H .10 Th oun now
fr§+ﬁse?'§§lzs‘a§ oo Qe e B e R A b, Led
illwsthat60menpebadpouy hﬂ@md@mlc@almtm@m@mtgmnrmmmamal pressure
Hayeval S aLeiiRares A% GramRESlie ced uiasid R MURIEAEom the

the invention without restricting it to the subject matter descrlbed inan 15
e)@mﬁ}ﬁﬂﬂﬁ‘é}%ﬁﬁéﬂi’/ ‘f‘i%gréh‘i%fﬁ%tf) graphed (silica gel; eluant:
dichloromethane/methanol). Beige solid. Yield: 76 mg (22%); mass spectrometry: [M+H]"

= 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

racemate analogously to current methods known in the art.

henyl)-1.1-dimethyl-ethylaminol-

HN N
OMe

OH ~ xHC

a) 8-{2-11.1-dimethvl-2-(4-methoxy-phenvl)-ethylaminol-1-hydroxv-ethyl } -6-benzyloxy-

4H-benzof1.4}oxazin-3-one

7.5 g (6-benzyloxy-4H-benzo{ 1,4Joxazin-3-one)-glyoxalhydrate are added at 70°C to a
solution of 3.6 g 1,1-dimethyl-2-(4-methoxyphenyl)-ethylamine in 100 mL ethanol and
the mixture is stirred for 15 minutes. Then within 30 minutes at 10 to 20°C 1 g sodium

borohydride is added. The mixture is stirred for one hour, combined with 10 mL acetone
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Example 2:
8-{2-[2-(4-fluoro-phenyl)-l.1-dimethyl-ethylaminol-I-hydroxy-ethyl}-6-
hydroxy-4H-benzo[l,4]oxazin-3-one acid addition salt O ~O OH HN H 20 .
OH x HX 300 mg (0.91 mmol)
6-benzyloxy-8-(2,2-dihydroxy-acetyl)-4ig-benzo[1,4]oxazin- 3 -one and 183
mg (1.09 mmol) 2-(4-fluoro-phenyl)-I,1-dimethyl-ethylamine were
dissolved in 3 mI of ethanol Molecular sieve was added and the mixture

was heate for es.to 24_80C. After (o{0) t
AR o5 TS SRS e e BN Lsp ety

ma(mmwsaststirveﬂl f*@at&rhbmda’tlﬁmmemx t@ipbemdevmm doparobesresidue
C%@Q%EG&%H@%W%{Hﬁﬁl%ﬁ%d%ﬂ‘aﬁﬁaﬂ% DA tR AR Snc.,

extracted with ethyl acetate. The organic phases were evaporated down

artydrrsHesieipdnvaden s A skdistht ﬂrt‘é%h%ré?ﬂw is precipitated
aQﬁtﬁtﬁtwﬁ@Me fiherethanalamineihusobianRedfaaImea). easmol.

ogengfggl/e tll"‘mml o?{c?gr to clegy 2 %gfbeenzw protecting group and

Pedliun roxide as catalyst at ambient
temperature and normal pressure. The catalyst was separated off by

rSRNVERYBNM

SFEE%QM@H)&{:MT bﬂrhpeuﬁ& Bbfﬁbﬁm;liﬁdltﬁism aydieydepuenariindsthd. methanol

desr ci drt sal reactr Wrth t;t corres ndin
{Eﬂ&ﬁ(@% “enant rﬁgrs oc\yf/1 IS er%‘bocgr r@maan%egggtarﬁgrgtg% i nblifa
semraratrgn”fbr: thtalis M@rﬁtﬁm&mﬂ#@yw&ﬁ%ﬁméﬁh@@y%ﬁmﬁ

th%@?‘sﬁﬁ@iﬂﬂ%gﬂ@ RUHYR1T50 mL acetone and a little water a solid is obtained,
1-hvdroxv-2 [2 (4- methoxy phenyl)-1,1-dimethvl-ethylaminol-

Foch s Blsrod athieea%i %lone hydrochloride

Yleld 5.0 g (89 %,; hydrochioride); m.p. = 155-160°C.

The (R)- and (S)-enantiomers of Example 3 may be obtained from the racemate for
example by means of chiral HPLC (e.g. column: Chirobiotic T, 250 x 22.1 mm obtained
from Messrs Astec). Methanol with 0.05 % triethylamine and 0.05% acetic acid may be
used as the mobile phase. Silica gel with a particle size of 5 um, to which the glycoprotein
teicoplanin is covalently bound may be used as the colurn material. Retention time (R~
enantiomer) = 40.1 min, retention time (S-enantiom.er) = 45,9 min. The two enantiomers
are obtained in the form of the free bases by this method and may be converted into the
corresponding acid addition salts by reaction with the desired acid (e.g. hydrochloric acid)
by the methods generally known in the prior art.

Of outstanding importance according to the invention is the R-enantiomer of Example 3.
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0%# OH ~H HNN Me Me OMe 20 OH x HCI a) 8-{2-fl
1-dimethvl-2-(4-methoxy_phenyl) ethylaminol-1-hvdroxv-ethyl}-6-benzylo
xy- 4H-benzoll,41oxazin-3-one 7.5 g
(6-benzyloxy-4H-benzo[1,4]oxazin-3-one)-glyoxalhydrate are added at
70C to a 25 solution of 3.6 g 26
1,1-dimethyl-2-(4-methoxyphenyl)-ethylamine in 100 mL ethanol and the
mixture is stirred for 15 minutes. Then W|th|n 30 minutes at 10 to 20C 1 g

dried W|th sodlum sulphate and evaporated down The residue is
dissolved in 50 mL methanol and 100 mL ethyl acetate and acidified with
grocly Bnc aC|d After the addition of 100 mL diethyl ether the

. Yield: 7 g (68%; hydrochlonde) m.p. =
-2~ 5 henyt -ethylaminol-I-h
d~y-ethylisg- hyddroxy 4H -benzo(1,41@xazin-3- (i% hydrochloride 10 6.8 g
of the benzyl compound obtained previously afe @ drogenated in 125 mL
methanol with the addition of | g palladium on charcoal (5%) at ambient

teéﬁ!%e{ﬁ‘rﬂ?cﬁﬂ&ﬁf ~@-p$r%%§§§éﬁlglg&ﬁ?§§l¥§l&i%:H{B%ﬁ@fiwQ—Jﬁﬁl}~6-
filtrate 1s freed from the solven er recrystallisation of the residue from

Yo iflé2arRtenPBEsolid is obtained, which is filtered off
a’)@l‘ﬂ@@d\ﬁﬁr to the method described in Example 3a) the title compound is obtained from

15 g (6-benzyloxy-4H-benzo[ 1,4]oxazin-3-one)-glyoxalhydrate and 11.8 g 1,1-dimethyl-2-

(4-phenoxy-acetate ethyl)-ethylamine hydrochloride.
Yield: 16.5 g {69%, hydrochloride); m.p. = 212-214°C,

b) 8-{2-11.1-dimethyl-2-(4-phenoxv-acetate ethyl)-ethvlamineg]-1-hydroxy-ethyl}-6-

hydroxy-4H-benzo[1.4)oxazin-3-one-hydrochloride

8 g of the benzylalcohol obtained previously are dissolved-in 100 mL etnandl, 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 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.

Yield: 5.5 g (81%; hydrochloride); m.p. = 137-140°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.
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15 Yield: 5.0 g (89 %u; hydrochloride); m.p. = 155-160C. The (R)- and
(S)-enantiomers of Example 3 may be obtained from the racemate for
example by means of chiral HPLC (e.g. column: Chirobiotic T, 250 x 22.1
mm obtained from Messrs Astec). Methanol with 0.05 % triethylamine
and 0.05% acetic acid maybe 20 usedyas the mobile phase. Silica gel with
a particle size of 5 m, to which the glycoprotein teicoplanin is covalently
bound maybe used as the column material. Retention time (R-
AN b8 AEIGRHON U (SSR0ARYoMAN &idR:d MitelR
two enantlomers are obtalned |n the torm ot the free bases by this

=iiatafz i Tabe izt O/ Ere Mg the5oH SHitigr acid addition salts
by reactlon W|th the deswed aC|d (e g. hydrochlorlc acid) 25 by the
me)thods generally known in the prior art. Of outstanding importance
T |n\(_ent|on is the R-enantiomer of Example 3. 26 Example
4: G4y drox {1-Iydroxy~2-2-(4-phenoxyethyl-acetate )-I I-dimethyl- eth

' azin-3-one-hydrochloride r HH HN N Me

8 B 2edon 7
1-dimethwdy2-(4-phenoxyethyl-acetate )-ethylamjnol-lI-hvdroxv-ethyl}-6-
benzyloxy-4H-benzo[1,410xazin-3-one Analo(gously to the method
described in Example 3a) the titIe compound is obtained from 15¢g
(61henzyhonyAshanaolldloxasiy 1%%&!1/@% ‘Hylfliloﬁygethyl}é-
1,1-dimethyl-2- 10 ( phenoxy acetate ethyl) e amlne drochloride,
YIE‘THZYEB% é}téyg%oﬂy e d‘é‘}e d%)féi ple 4a) are dissolved in 125

mI. methanol and hydrogenated in the prescnce oflg palladmm on charcoal (5%). After

uptake of the theoretically calculated amount of hydrogen the catalyst is filtered off. 2.6 g
sodium hydroxide dissolved in 20 mL water are added to the filtrate. The mixture is
refluxed for 30 minutes, the methanol is distilled off and the remaining mixture is
combined with 10 mL water, 20 mL n-butanol 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
hydrochloric acid. M.p. = 152°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.

Example 6: 8-{2-[1.1-dimethvi-2-(2.4.6-trimethvlphenvl)-ethylamino)-1-hydroxy-ethyl} -
6-hydroxv-4H-benzol 1.4joxazin-3-one-hydrochloride

0 | |
Y\O H H e
HN N
Me Me
Me Me
OH x HCl
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b) 8-{2-[1 1-dimethvl-2-(4-phhenoxy-acetate
ethyl)-ethylaminol-I-hvdroxv-ethyll-6-
hroxy-4H-benzo[1,41o0xazin-3-one-hydrochloride 15 8 g of the
benzylalcohol obtained previously are dissolved in 100 mL ethanol, 100
mL methanol and 10 mL water and hygisogenated in the presence of 1 g
palladium on charcoal (5%). After uptake of the theoretical amount of
hydrogen calculated the catalyst is filtered off and the filtrate is

eyRporAied RN R he DIl |
d d Off IS SUCTio 0 0,
hytirdihiselietianete = 137-140C. The (R)- and (S)-enantiomers of this

embodimenLmay-Re 8eias ?,ﬂ@i(a%?rpﬁfﬁ{@%@fﬁ%yﬂ?&g RS &palogRueliyl-2-

to current methads known In the art. 27 Exarrg%le 5; .

6yt aRme iy Bk ne Arie L Al Cordior fadfiffapty fthanol. After
etivghmitel eiepll-gidehenrd] dodilloxer vffAnd Reshydinddhitiinel @rd@iktil ether.
HN. /N COON HCI 511¢

S?Qéﬁ %ﬂgﬁ’:ﬂg%%)l -'F4-p%2§r?g(kyethyl-acetate
)-ethylamino]-1-hydroxy-ethyl}-6- benzyloxy-4H-benzo[1,4]oxazin-3-one
hygreehlprida:tfeample 420 ae aissaived)BdAamné nathangland -6-
hydrogenated |n the presence of | g palladium on charcoal (5%). After
ué@@m@m&gﬂ%ﬁd amount of hydrogen the catalyst is
file6arod the Ehifflitsoditamedyadroxdites dishe pesciib@Dnmtb wdierase disdiedt in
el 1R d R IR HIOT R SR PLAR SRR EoRRRIARBC Wihin 30 min

0 e remaining mixture IS ) .
at 10-20°C and stirred for one hour. After the addition of 10 mL acetone the mixture is

stirred for 30 minutes and then diluted with ethyl acetate and water. The product that
crystallises out during acidification with conc. hydrochloric acid is filtered off and washed.
Yield: 7.4 g (80%, hydrochloride); m.p. = 235°C (decomposition).

4H-benzo[}.4}oxazin-3-one-hydrochloride
7.4 g of the benzyl compound obtained in Step b) are hydrogenated in 125 mL methanol

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

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

racemate analogously to current methods known in the art.
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combined with 10 mL water, 20 mL n-butanol and 3.9 mL acetic acid. The
precipitated solid is suction filtered and washed with diethyl ether. Yield: 7
g (87%). The hydrochloride is obtained by recrystallisation from 0.5 molar
15 hydrochloric acid. M.p. = 152C. 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 Example 6: 8-{2-[1 1-dimethyl-2-(2
4 6- trlmethylphenyl) ethylamlnol -I- hydroxy ethyl}

ethyllmlnol ethanone 7 29
(6 benzyloxy -4H-benzo[1,4]oxazin-3-one)-glyoxalhydrate and 3.6 g
Wyl- iG2,4,6- trlmethylphenyl) ethylamine are heated to 70C for

flltere L Wi hnol and diethyl ether. Yield: 8.6 g (94%);
m.p. = . b) 8- M@n 'V“al Hyi2y(2,4,6-trimethylinhen ly )-eth
lyamino]-l:h dy roxy-ethyl}-6- benzyloxy-4H-benzo[1,410xazin-3-one 10

8.6 g of the Schiff-base obtained accbreling to the prescribed method 6a)
are dlssolved in 100 mL ethanol and 20 mL THF, combined with 0.7 g

ﬂe(g for

¢/l acetate and water. The product that
The title compound is prepared from 10 g {6-benzyloxy-4H-benzo{1,4]oxazin-3-one)-
glyoxalhydrate and 4.6 g 1,1-dimethyl-2-(4-hydroxy-phenyl)-ethylamine analogously to
the procedure laid down for Example 3a).

Yield: 9.0 g (64%, hydrochloride); m.p. =255-258°C.

4H-benzol 1 4loxazin-3-one-hydrochloride

5.7 g of the coupling product obtained 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 residue is dissolved in ethanol with heating and then combined with diethyl
ether. The product precipitated is suction filtered and recrystallised once from water. Yield:
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 analogously to current methods known in the art.
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crystallises out during acidification with cone. hydrochloric acid is filtered
off and washed. 15 Yield: 7.4 g (80%, hydrochloride); m.p. = 235C
(decomposition). c) 8-(2-F1 1-dimethyl-2-(2 4 6-trimethylpheny
-ethylaminol-I-hydroxv-ethyl}-6-hydroxv-
4H-benzo[l,41oxazin-3-one-hydrochlogigle 7.4 g of the benzyl compound
obtained in Step b) are hydrogenated in 125 mL methanol 20 with the
addition of | g palladium on charcoal (5%) at ambient temperature and

' 'Hered off ar it

iz} GRTA. M 60 Gl 2yt loideacetone and diethyl ether
Yield:5¢ (78% hydrochlorrde) m.p. 1600 (decomposition). 25 The (R)-
ang (S)-enantiomers of this embodiment may be obtained by separation of
theaE){\mate amalogously to current methods known in the art. 29

-1,1-dimethyl-ethylaminol-
sydrechloride O~O HH HN /N Me Me
OH OH xHCI 5a)
8-{2-11,I- cf?rtﬁethyl 2-(4-hydroxyphenyl)-ethdhminol-1-hvdroxv-ethyl}-6-ben
zyloxy__ 4H-benzoll,41oxazin-3-one The title compound is prepared from
(6 benzyloxy 4H benzo 1,4 oxazrn -3-0ne)- glyoxalhydrate and 4.6 g

AR pylrpheny a3 ine analogously to 10 the

pr@edwﬂimdmatﬁgfﬂf&o&m@iﬁﬁﬁbepared from 20 g (119 mmol)
4-isopropylbenzyl chloride, with 11.4 mi (155 mmol) acetone yields the target compound

ag a colourless oil. Yield: 13.0 g (57%); 1Mass spectrometry: [M_+H]+ =103,

b) N-[2-(4-isopropvl-phenyl)-1,1-dimethyl-ethv]l-acetamide

A Ritter reaction is carried out with 10.2 g (53 mmol} 1-(4-isopropyl-phenyl)-2-methyl-
propan-2-ol in the manner described for Example 9b). The reaction mixture is poured onto
ice water and made alkaline with sodiuvm hydroxide solution, during which time a solid is
precipitated. This is suction filtered and dried.

Yield: 9.90 g (80%); mass spectrometry: [M+H]" =234,

¢) 2-(4-isopropyl-phenyl)-1.1-dimethyl-ethylamine

Reaction of 9.80 g (42 mmol) N-[2-(4-isopropyl-phenyl)-1,1-dimethyl-ethyl]-acetamide
analogously to the procedure laid down for Example 9¢).

Yield: 7.00 g (71%, hydrochloride); m.p. 202-206°C,

4H-benzoll.4 exazin~3~0ne

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. After cooling to ambient temperature 0.24 g (6.3 mmol)
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Yield: 9.0 g (64%, hydrochloride);m.p. = 255-258C. b)
88-{2-(1,1-dimethyl-2-(4-hvdrox7i,phenyl)-ethylaminol
I-hydroxy_ethyl}-6-hvdroxv_ 4H-benzo[l,4]oxazin-3-one-hydrochloride 15
5.7 g of the coupling product obtained previously are hydrogenated in the
presence of 0.6 g palladium on charceal (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 ing and then com?ined ith diethyl ether.
Tﬁ%%‘r% Sé?hﬁge%%%i%é?eagfféss BT R 8&&?&V§ﬂ}§e@18%e“fﬁar%mL
wateton¥ igld s@0<8. Gga i Hxri3gdnbchboritie) reacpor a8:1G2 aridified (Rith

ang 4 Seenantiomness, i %ﬁﬂ‘%q{m%%‘ ggﬁ% %E%’kﬂ?%a%ﬁs %ga{%%% of

the racemate analogously to current met nown In"the art.
Eggc‘q.{m%\gl:th ammonia. The organic phase is separated off, dried with sodium sulphate and

6$gmf&ﬁ?£&y??Xﬁéﬁﬁgﬂ%ﬁﬁﬂm%ﬂng%ﬂ&%gﬁ%ﬁ%%@?%ﬂg?mm,
e = - Z0[|1,4|0Xa -9-0Ne- rQc riae | X
O S BN A a0 ST 51 P (gl 5 aidiion of
Grignyatallisetiopoishthepmepiaiettdrarhidd0 syctickfiineral ind-isshed pybieaaylid.

Cw@gfgi_et_yvglasélé hd&9,mmob, gc%g%%j@lds the target compound as
a colourless oil. Yield: 13.0 g (57%); mass spectrometry: [M+H]+ = 193.

10 b) N-[2-(4-isopropyl-phenyl)-1,I-dimethyl-ethyl]-acetamide
e) 6-hydroxv-8-{1-hvdroxy-2-[2-(4-isopropyl-phenyl)-1. l1dimethvl-ethylaminol-ethvi}-

4H-benzo[ 1,4Joxazin-3-one-hvdrochloride

1.6 g (3.0 mmol) 6-benzyloxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one are dissolved in methanol and
hydrogenated with palladium on charcoal as catalyst at normal pressure and ambient
temperature. The catalyst is suction filtered, the solvent is distilled off and the residue is
recrystallised from isopropanol. White solid.

Yield: 1.1 g (85%, hydrochloride); m.p. 248-250°C; mass spectrometry: [M+H]" = 399

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 9: 8-{2-[2-(4-ethyl-pheny]}-1.1-dimethyl-ethviamino}-1-hvdroxy-ethyl}-6-
hydroxy-4H-benzo[1.4]loxazin-3-one-hydrochloride

O*r’\o OH

OH x HCI
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A Ritter reaction is carried out with 10.2 g (53 mmol)
1-(4-isopropyl-phenyl)-2-methyl- propan-2-ol in the manner described for
Example 9b). The reaction mixture is poured onto ice water and made
alkaline with sodium hydroxide solution, during which time a solid is 15
precipitated. This is suction filtered anghdried. Yield: 9.90 g (80%); mass
spectrometry: [M+H]+ = 234. c)
2-(4- |sopropyl phenyl) 1,1-dimethyl-ethylamine Reaction of 9.80 g (42
-dimethyl ethyl]-acetamide 20

for Example 9c). Yield: 7.00 g (71
%;Ahglgr@ﬂmmcdé) -(r-ghgloph@obicprefan-2-one, dissolved in diethyl ether, are added

o etgm%ya% Ha;wqrwo&[@o%&pﬁr&% @iwim%mﬁw -SHavaBRr,

yl]- 4H-benzo[1,4loxazin-3-one 25 2. 6.1 mmol o
béﬂ?iﬂ&k?‘@&?“é‘tﬁ%%ﬁ?ﬁﬁ%ﬂai})%@ew t&ﬁ %W'Zﬁ%&%éﬂ%@%&%@.ﬁ%” c.
1. Afek 8 a0dn) Rafbrigiop m@waph@nmmtﬂmls-faﬂwﬁaweeuhymma@en
Stgr d o Qv%tlbl—f)u} (%trgsnoorggr%cgiondgn Iblgll,:h L A ée"(};:el:e ra%aqpolﬁ éﬂ r%%ﬁ@&)hase

pergtgure |um e are a
m mmwm m!be@bﬁ; regtrecteduithy mwlmmrmcm@md@@ﬁdp@ﬂﬁﬁéarfowhed

fugther3gminuies:df Buieacignmixiae pasidiigdwithd Wi ieehéBtigned is

acid, combined with 100 mL water and 80 mL ethyl acetate and made
Al IR Vineied s etya Vigie SraahiéPthse is separated off, dried with

sodium sulphate and 5 freed from the solvent. The residue is dissolved in
) e il € &H ._ ith conc. hydrochloric
acitana-ditttedw rthe addition of a crystallisation

aid- ﬂmlpce@mdréw%ﬁ@@@mm wéwépawwa&(%nmm}té Eotidgyl-phenyl)-2-
Yiglehh - d%@dé?z%l Hysl m@@pﬁ}n&) Reclotdn?idA6d 19mL glacial acetic acid within

e 66 hydroxv-8-{1-hydroxv-2-[2 4 iIsop hen é}
gLt R TR A s B
1.6og i3 Qamnbipted with ice water and made alkaline with conc. sodmm hydroxide

6_95{]53!10%&%9 %@g’ [i%'r(g'ﬁlﬁgﬁ)&%g %ﬂ}%&}%& iEB8IYtion filtered and

washed with water. The crude product is dissolved in ethyl acetate, dned with sodium

sulphate and evaporated down. The oil remaining is combined with petroleum ether,
whereupon a solid is precipitated, which is filtered off and dried.
Yield: 16.3 g (85%); m.p. 90-92°C.

c) 2-(4-ethyl-phenyl)-1.1-dimethyl-ethylamine

16.3 g (74 mmol) N—{2~(4-'ethyl~phenyl)u1,1-dimethyl-éthyl]-acetamide and 8.0 g
-potassium hydroxide are refluxed for 15 hours in 60 mL ethyleneglycol. The reaction
mixture is combined with ice water and extracted three times with diethyl 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.

Yield: 11.0 g (69%, hydrochloride); m.p. 165—167“(3;
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ethylamino]-ethyl}-4H-benzo[l,4]oxazin-3-one are dissolved in methanol
and hydrogenated with palladium on charcoal as catalyst at normal
pressure and ambient 15 temperature. The catalyst is suction filtered, the
solvent is distilled off and the residue is recrystallised from isopropanol.
White solid. Yield: 1.1 g (85%, hydrockdoride); m.p. 248-250C; mass
spectrometry: [M+H]+ = 399. The (R)- and (S)-enantiomers of this
embodiment may be obtained by separation of the 20 racemate
analé)ously to current methods known in the a t ampl 9:

dwﬁ&@aa@g,@imzm 3 -one- hydrochlonde O O OH HN N 25 OH x
| 3¢ ak 4 ethX ng hen% %D t%@ 2r ée ﬁr@lgxég&%r?&])ﬁxample 8d)
ST oRERY

-one ed N ether, are added

drfm/%é% @@m@o&)é Sqmbﬁs&&ﬂmﬂmyr%Mm@’gﬁé@fﬁrﬁ%ﬁﬂé fHoxazin-
digthyl gihery dé’@ IEsasnIih heHes Hath - dhsush-anyay:thatWiste sotid.

temperature does nat exceed 30C. 5 After the addition has ended the
restfitn rhddteid Yamekiarfs): PPholire kh then hydrolysed with 10%

ammonium chlorlde solution. After separatlon of the organic phase the

t@% droxy~-4H-
pl)%ka’fe an%l

4 drpeddosidmined is further reacted directly. Yield:
15?5&&%%@@%%%%[25 éd@ﬂﬂslhﬂﬂﬁwlbéﬂym@f{ﬂ{@tw&me@eﬂmﬁ1 -
i_%énéf_h%) %%%gnﬁu nlc—:h?(((:ilroxaj'r-%tg q(; ﬂ_lquolgw %%}Eg{alz%%% ggc@on}ion)g to the
prescribed method for Example 8¢) 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+HT" = 385.

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

racemate analogously to current methods known in the art.

henyl)-1.1-dimethyl-ethyvlaminol-1

ethyl}-6-hvdroxy-4H-benzol 1.4]oxazin-3-one-hydrochloride

0
Y\o OH
H
F
OH

a)} 1-fluoro-2-methyl-4-(2-methvl-propenvi)-benzene

x HCI

100 mL of a 0.5 molar solution of 4-fluoro-3-methyl-phenylmagnesium bromide in THF
are combined within 30 minutes with 4.7 mL (50 mmol) isopropylaldehyde, during which

time the temperature rises to 45°C. It is stirred for 30 minutes, refluxed for 1 hour and then



10

15

20

25

methyl-propan-2-ol in 4.8 mL (91 mmol) acetonitrile and 15 mL glacial
acetic acid within 15 minutes, during which time the temperature rises to
65C. 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 isguction filtered and washed with
water. The crude product is dissolved in ethyl acetate, dried with sodium
sulphate and evaporated down. The oil remaining is combined with

petroleum ether, whereupon a soli ec ed, whi h iltered off
aﬁxg%ﬁg&e%w% L(M; i%r%oaztxgggﬁg rrl% (%.6 @gé €7 Separa 101!150 tﬁwergrggmc phase
Z%eﬁx}alu'pImemtf)eledwlimdtb&k&ﬁﬁaﬁﬁne@ﬁnﬁ:@}(@ésmg}}nbmed dried and
Néjag daRhe b Fedndimel g aseiamas, 356 10 guBRiasHivRe

e are refluxed for 15 hours in 60 mL ethyleneglycol. The reaction

2@%&&&@%@#@1&@@\%%@%&&%@%& fPrdusshedsiiping the water
digthuheihenctbeeamnines ypaRis mﬁﬁﬁ@&@rﬁlﬂ/ﬁﬁh@@w&hdhﬁﬂfﬁ rc;dﬂﬂ egbdium
with sodi ulphate and freed fr mthe solv t. | olrc{er Io H; ;
SR AL b EREAIED & AMESORABE P LT T i dager,
subteissivedydith mpmmmatﬁmn@aemjmd Eimmeemetlllaﬁhe Of the residue
pr %lBEﬁ%@BTe?JE! i3 SUgien Jﬂtaeésf&ﬂ%qsq{ﬁ%i’d &% YeglesHAQ &6@8%

rochloride); m.p. 165-167C. 33
6 K@r’fiﬁdx%ﬁf%b -(4-ethyl-phenyl)- 1 1 -dimethyl-eth
llaminol-1- hvdroxv -ethyl}-4H- benzo[1, 410xa2|n 3-one The target
ure I laid. Qown for

6- @émylw&(@lmhoawmmeWWmﬁ bEieze[ 1,4 pid Arme Bestism

andahiQ il 3-GMEne Lz?ac(én@w& PARM R memhﬁﬁhx!ﬁmtﬂe YRS mmol) 1-
solid. Yield: 1. 73 54%, h drochlorlde) m.p. 210-214

e)
8- fb“{?‘(%r%?ﬁw ,195%/ {ﬁﬁ?&gﬂ%,pﬁgﬂqwamﬁ%ﬁvidﬁn 10 ml. glacial acetic acxd
dysaxytiethlyido- huelr axsedio G erzojdadiox aditBe anéiinedrochloxidenter, made

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

yellow oil thus obtained is further reacted directly. Yield: 4.3 g (87%).

¢) 2-(4-fluoro-3-methyl-phenvl)-1.1-dimethyl-ethylamine

4.3 g (20.6 mmol) N-[2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethyl}-formamide, 20
mL conc. hydrochloric acid and 20 mL water are refluxed for 2 hours. The reaction
mixture is diluted with water, made alkaline with conc. sodium hydroxide solution and
extracted with dichloromethane, The organic phases are dried with sodium sulphate and
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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10 The hydrogenolysis of 1.45 g (2.75 mmol)
6-benzyloxy-8-{2-[2-(4-ethyl-phenyl)-1,I-
dimethyl-ethylamino]-1-hydroxy-ethyl)-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 solidsrield: 1.07 g (92%; hydrochloride);
m.p. 266-269C; mass spectrometry: [M+H]' = 385. 15 The (R)- and
(S)-enantiomers of this embodlment may be obtalned by separatlon of the

]oxazm -3-one-hydrochloride O~O OH HN

%3 Okt g@ (0 2uel Bk (2 ) O BERR on

25 10 mL of a 0.5 molar solutlon of"4-fluoro-

|
o L V- SO AR S AR et
Isaﬁwmd @B)éﬂ@ogdﬂmgt&\/ﬂﬂ&bro%d@rﬁl@lm IRITLHGRS80) A5 Gitdsistid.

f ré t S re {g orl r.and then 34 hydrolysed with
m%m r‘ﬁgl':l 6'$lrcﬁ’e SO u%r{n tht]‘(za%r s%%pi)aa dtion of the organic phase
the mlxture |s extracted with d|ethyI ether. The organlc phases are

g p- “toluenesu P ONIC ACIC

b ' 2H8Mg the water 5 separator.
Thﬂa&&%&mmﬁe osmgtq[edrmiﬁm)mmmmqe{alkmﬂmwmrﬁaﬁgl-phenyz)-
SOl NSO oo AfSL SR HRR LS AR DRSS IR e e
compound as a white sohd

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

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

racemate analogously to current methods known in the art,

Exampie 11: 8-{2-[2-(4-fluoro-2-methvl-phenyl)-1.1-dimethvi-ethylamino]-1-hydroxy-
ethyi}-6-hydroxv-4H-benzo[1.4]joxazin-3-one-hydrochloride

F
OH x HCl

a) 1-{4-fluoro-2-methyl-phenvi}-2-methvl-propyl acetate

500 mL of a 0.5 molar solution of 4-fluoro-6-methylphenylmagnesium bromide and 23.2
mL (260 mmol) isopropylaldehyde are reacted analogously 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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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: 4.1 g (50%). 10 b
N-[2-(4-fluoro-3-methyl-phenyl)-1, I-dimethly ethyll-formamide 4.9 mL conc,
sulphuric acid are added dropwise at 56L5C to 1.5 g (31 mmol) sodium
cyanide in 5 mL glacial acetic acid. The mixture is then combined with 3.9

g (24 mmol) 1- fluoro-2-methyl-4-(2-methyl-propenyl)-benzene, dissolved

in 1 mLP%la?Ogldacetl aCI %}1 nlldS (S){'t) ijred qgt]ieb]o O VCQI ggm-{, aceti

redct IXture |3W8|I ice'wa er YHade AkEinevith"conc. 88 dium
hy@@ddéeseﬂmianeéwdte*tmbmwmﬂ@@hmgmamemﬂqeﬂmgams at reflux

IOh@ &aﬁﬂ@%ﬁ%&%ﬁbéﬁl%@ﬂ@@ﬁ&%ﬁ%&!%é@%ﬁ%%ﬁd%ﬁfé&-‘ﬁour and
l7e‘?I0%ght yellow oil thus obtained is further reacted direct ﬂ’%}/ Yleld 4, 3 th

¢ afalins. lhisierrestsdatath fishirspmsthaneqthn onispiis

(2@061ﬂﬁﬂirmlbhate and the solvents are distilled off Fractional dxstﬂlatlon of the remduc

fluora et I n dl gﬁ ] -f 0.mL
&ﬁ hr&%ﬁ%ﬁg a%% ang“%l l%)\l/lv][a er a e r )éxe%gfor g&?%s)
reé’éﬂ’dﬂ%ﬁlgﬁﬁr@@b diluted with water, made alkaline with conc. sodlum
hydroxide solution and extracted with dichloromethane. The organic

phases are rled with odlum suI hate and 25 evaporated down. The
re i A Qc‘ﬂééhmﬂg—gﬁﬁ‘@gﬁo | hydrochloric
achy argimnimdoﬁhe{qefmouomadmyypmane sisdiidpitiierackamd washed

ng}eql§ &Xh %B'&%o%i?%‘ﬁﬂ%ﬂa%‘éﬁﬁﬁf%'%e dedure 1914%0%011 EX%? Chl ij@g)

p. 196-19
6- B’éﬁzymy‘étq@«ﬁi P2A9R5/-3-methyl-phenyl)-1,1-dimethyl-ethylaminol-1
-hydroxy- ethyl}-4H-benzofl,41o0xazin-3-one 1.10 g (3.1 mmol)
be z%/I , 1 _ | enzo[l 4]oxazin-3-one and
50 A ety eyt 2 5dimethyl-ethylamine
ar&xretabted prepare the amine 27.0 g (130 mmol) N-[2-(4-fluoro-2-methyl-phenyl)-1,1-

dimethyl-ethyl]-formamide are reacted as described in the procedure laid down for
Example 10c). White solid. Yield: 15.5 g (55%, hydrochloride); m.p. 277-280°C.

d) 6~benzvlexv~8- { 2~[2~[4~ﬂuoro-z-methvl—pﬁenvl)-1 J-dimethyl-ethylaminol-I1-hvdroxy-

ethyl}-4H-benzo{l.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{1,4Joxazin-3-one and 0.43 g
(2.37 mmol) 2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyl-ethylamine.
Yield: 0.75 g (55%, hydrochloride); m.p. 233-236°C.

hvdroxyv-4H-benzol1.4loxazin-3-one-hvdrochloride

The debenzylation of 0.70 g (1.36 mmol) 6-benzyloxy-8- {2-[2-[4-fluoro-2-methyl-
phenyl)-1,1-dimethyl-ethylamino]}-1-hydroxy-ethyl}-4H-benzo{ 1,4Joxazin-3-one yields the
target compound in the form of a white solid. .
Yield: 0.50 g (87%, hydrochloride); m.p. 278-280°C; mass spectroscopy: [M+H]" = 389,
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5 and worked up analogously to the procedure laid down for Example 8d).
White solid. Yield: 0.75 g (47%, hydrochloride); m.p. 228-230C. e)
8-{2-[2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylaminol-I-hydrox eth
I1}-6- hydroxy-4H-benzo[l.4]Joxazin-3-one-hydrochloride 10 The
hydrogenation of 0.70 g (1.4 mmol) 37 :
6-benzyloxy-8-{2-[2-(4-fluoro-3-methyl-phenyl)
1,1-dimethyl-ethylamino]-I-hydroxy-ethyl}-4H-benzo[1,4]oxazin-3-one
yields the target compound as a white solid. Yield: 0.50 g (87%,
hydrochloride); m.p. 278-280C; mass spectroscopy: [M+H]+ = 389. 15
TRES(ER)- andl (B )cormtionmenis embeimoummihcapt sfRaptign of the
separaiieaRidhssiaee maig anaivaRUSR FUHest methods known in the
art. Example 11: 8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimeth |-eth ly
aminol-I-hydroxy-
ethydinfilavidrdey2413-Bohddtloddohanh -B-bdexlatotadtinttmde g C
Ayt N 3a0k Ot Gl A ofhc BRI ohen) 2 meth  -prope
molar sofution o
4 fluoro-6 methylphenylmagnesmm bromlde and 23.2 25 mL (260 mmol)
is aldehyde are reacted analogously to Example 1 Oa). After
hydr IyS|é:\N' *ﬂ) chloride solution the aqueous phase is

se diethyl ether. The combined organic
phases bhate 36 and evaporated down. The
alcohol tF ined i Fed in 50 mL acetic

x HCl

a) 1-(2.4-difluoro-phenyl)-2-methvl-propan-2-ol
11.0 mL acetone, diluted with 50 mL diethyl ether, are added dropwise within 20 minutes

to a solution of 500 mL of 0.25 molar 2,4-diflucrobenzylmagnesium 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 alcohol asa colourless liquid (b.p. 70-73°C/ 2 mmbar).

Yield: 20.0 g (86%).

b) N-{2-(2 4-difluoro-phenyl}-1.1-dimethyl-ethvl]-formamide
Ritter reaction with 20 g (110 mmol) 1-(2,4-difluoro-phenyl)-2-methyl-propan-2-ol
according to the process described for Example 10b). Yellow 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-phenyl]-1,1-dimethyl-ethyl}-formamide
analogously to the procedure laid down for Example 10c).

Yield: 16.0 g (72%, hydrochloride); m.p. 201-203°C.
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anhydride, combined with | mL conc. sulphuric acid and stirred for three
hours at reflux temperature. Then the reaction mixture is poured onto
water, stirred for a further hour and made alkaline. It is extracted with
dichloromethane, the organic phases are dried with 5 sodium sulphate
and the solvents are distilled off. Fracggnal distillation of the residue
yields the product in the form of a colourless liquid (b.p. 105-110C/8
mbar). Yield 29.0 g (52%). b)

9alogously to the procedure laid down for

Examale. ko @Iammeqzﬁw 8O st

2-(4-fluoro-2-methyl-phenyl)-11,1- dlmeth)é ethylamine 15 In order tg

oA E A 20 &%&F&ﬂém redut e R

disagtiayiethi ihtoraeiaidesaibabhethapld@dsribed in the procedure laid

do’w%‘; %38%3@5%3 i}}%%wk\ﬁ/ )581'8' 2\&'?%713:5 g (55%, hydrochloride);

6- benzyloxy -8-(2-[2- [4 -fluoro-2-methyl- phenyl) -1,1- dlmethyl ethylamlnol -1-

3GV 1)-4H- benzo[l 4)oxazm -3-one and

0. megmyéﬁo@nmlmp?_GMGngar@SBﬂmeI}mbpmnyt)yB-]{aalim(éithydhﬁtlwtale) 11
Id: 5%
o B et Sromeide e et
h)ﬂ&ﬂﬁiﬂhyéiﬁémewéhéo[ 1,410xazin-3-one- hydrochlorlde The

depenEyai&fR; FOBuckidBaRMPY. 279-280°C; mass spectroscopy: [M+H]" = 393.
6-benzyloxy-8-{2-[2-[4-fluoro-2-methyl-

- phenyl)-1,I-dimethyl-ethylamino]-I-hydroxy-ethyl}-4H-benzo[1,4]oxazin-3-on

15

20

25

e fieddR therd30 kangeticompoitht imthdiform ohptwiitepefidy separation of the

racemate analogously to current methods known in the art.

hydroxv-4H-benzol1.4]oxazin-3-one-hydrochloride

Ratacd

x HC1

a) 1-(3,5-difluoro-phenyl)-2-methvi-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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Yield: 0.50 g (87%, hydrochloride); m.p. 278-280C; mass spectroscopy:
[M+H]' = 389. 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. 5 Example 12: 8-(2-[2-(2 4-difluoro-phenyl)-1
1-dimethyl-ethylaminol-I-hydroxy-ethyBg6- hydroxy-4H-benzo[
1,4loxazin-3-one-hydrochloride O\* ~O OHH F\HN N F OH x HCI 10 a)
1-(2,4- dlfluoro phenyl)-2-methyl-propan-2-ol 11.0 mL acetone, diluted with
ed dropwis W|1h|n 20 minutes to a solution of
sRasnllal Jadimeliletndamine. sium bromide in diethyl
etfbe. Rliherret:krelmmﬁfré 15(2&:3@@&1@) 1-8 healifiatorgleny e apetiatiipeopas 2-0l.
IheRSEeHh WO AT HB IR ARGl K AIREBIASR: aci

is separated off, washed with 15 water, dried with sodium suIPhate and

evAEIst IR T fermabasual biskislon sitndckdd e GRS the
alcohol as a colourless I|qU|d (b.p. 70-73C/ 2 mmbar). Yield: 20. O g (86%)

b) . ,1-d|nillgrt1h l- 1e hxllnfolgm rtnnl e 20

amino *

ghenethyl-propan-2-ol according to the process

g o ol OB YO RO B

002- ,4-difluoro-phenyl)-1,1-dimeth-(2,4-ditluoro- hen )-1 dlmeth l-eth
yl Wﬁ@ﬁ@ééﬁ&rﬁﬁ?‘??@@ Wﬁ%ﬁﬁ“‘ﬂ) 2-(3,5- ﬂuoro-phenyl) 1 1-d1methyl»

N-{@r{ReArshifit aiowhanyby Irdimetnd-ethvll-foaramidrie manalagousiy.to

the procedure laid down for Example | Oc). Yield: 16.0 g (72%,

hydrochloride); m.p. 201-203C. 38
d) 8-{2-[2-(3,5-difluoro-phenyl)-1.1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-hydroxy-

4H-benzo[1.4Joxazin-3-one-hydrochloride
Hydrogenolysis of 1.30 g (2.43 mmol) 6-benzyloxy-8-{2-[2-(3,5-diflucro-phenyl)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-4H-benzo[1,4}oxazin-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

racemate analogously to current methods known in the art.

hydroxy-4H-benzol 1.4oxazin-3-one-hvdrochloride

OY\O oH
N
O
OM

x HCL
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d) 6-benzyloxy-8-{2-[2-(2 4-difluoro-phenyl-1 1-dimethyl-ethylaminol-1-h
dYroxy-ethyl}- 4H-benzo[1,4]oxazin-3-one Reaction of 0.89 g (2.49 mmol)
benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H- benzo[1,4]oxazin-3-one and
0.40 g (2.16 mmol) 2-(2,4-difluoro-phenyl)-1,1-dimethyl- 5 ethylamine in
the manner described for Example 8dgYield: 0.80 g (62%, hydrochloride);
m.p. 245-247C. e) 8-{2-[2-(2 4-difluoro-phenyl)-1
1-dimethyl-ethylaminol-I-hvdroxy-ethyl}-6-hydroxy-

at-benzofh410 -S-onsyhydrachloride 19 T g%g{é)gfnolysis of 0.70 g

(r35m -12-(2, phenyn-1,1-
dibdetinfSe mmabnser Rydrdxgreniyhasibe Ainaisksdnilsshaaéds
th%é@ggghzmgoc 94nd @3 M&&%@ﬁliﬁﬁﬁ%ﬁa Qg‘%@s@ﬁﬁ%b%f&@iﬂgrmmate
m.p. - . mass spectroscopy: |M+H]+= . 15 The (R)- an
(Pl PRNS ANbBAREATHE SURNTE By CEb AR hed
ragaea atihanatto god shydd veitirexdiwmethlpbls & ddwnrimthelarf tiexanples B8:
8-{2-12-(3 5-di - - j l-etk ingl:l- = [}-6- h
o B Ao en e DO CBHH o
F x HCI a) 1-(3,5-difluoro-phenyl)-2-methyl-propan-2-ol The target
Zgj‘gﬁl@%@gk&@ﬁ{@mﬂd 1bydg§}&ﬁage@@ﬂg lgard cdompound, prepared from
. mol). 3,5-difluoro omide, with.12.6 mL (17,
SRR D AR B R e ooy e
2-(@¥ualifteord9dhehpldiil dovtiethyidestvplabuined 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 a little 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 after the addition of diethyl ether is suction filtered and dried.

Yield: 8.8 g (hydrochloride, 84%); m.p. 198-200°C.

¢) 6-benzyloxy-8-{2-[2-(4-ethoxy-phenyi)-1,1-dimethvl-ethvlaminol-1-hydroxy-ethyl } -
4H-benzdj 1.4loxazin-3-one
2.14 g (6.0 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-benzo[ 1,4Joxazin-3-one

and 1.0 g (5.2 mmol) 2-(4~eth0xy—phenyi)-1,l—dimethyl-‘ethylam'ine are stirred in 40 mL
ethanol for one hour at 50-80°C. Afier cooling to ambient temperature 0.23 g (6.0 mmol)
sodium borohydride are added and the mixture is stirred for another hour. The reaction
mixture is combined with 5 ml 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 diethy! ether.
The precipitated solid is suction filtered and washed with diethy] ether. White solid.
Yield: 2.0 g (61 %, hydrochloride}); m.p. 214-216°C. '
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The Ritter reaction of 5.5 g (29.5 mmol)
1-(3,5-difluoro-phenyl)-2-methyl-propan-2-ol and 1.8 g sodium cyanide
yields 7.0 g formamide, which is treated with hydrochloric acid in order to
cleave the formyl group. Light yellow oil. Yield: 4.6 g (75%). 5 c)
6-benzyloxy-8-{2-[2-(3,5-difluoro-phemy)-1,1-dimethvl-ethylaminol-I-hydro
xv-ethyl} . 4H-benzo[1,41oxazin-3-one Prepared from 1.73 g (4.84 mmol)
benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H- benzo[1,4]oxazin-3-one and
0.80 g (4.32 mmol) 2-(3,5-difluoro-phenyl)-l,1-dimethyl- 10 ethylamine in
the usual Way Yield: 1 50 g (58 % hydrochlorlde) m p. 240 244C dI

dli%)éﬁﬂ'ij@%{lﬁ (}g@}g@g@cﬁr&;& hydrochlorlde Hydrogenoly5|s of 1. 30 g
(2,43 mmol) 6- benzylo é(ée[ 3,5- d uoro ph

TR CIAVE RS St R %mﬁt%voﬁwgm@} :
thl@rtﬁﬁg%thﬁmpHMImWhﬁﬂmkdzeYﬂd rﬁQﬂe@ﬁBﬁ%;el‘Mdrogd:rlﬂnd &)ith 250
né’sp%% §93d1 l?tg %ﬁ < ?P Q%SUAS&O&\IM al_gm"ﬁ §x%?iem b:?a&ﬁg ~af q‘armal ressure.

antiomers of this embodiment be obtained by separation of the

2(Thacevsteinratisgoiisryetbaad ﬂ@rﬁlﬁm%a&amm davme T residimisdissolved
14 8nfR éar&fﬂoﬂslg}%xtm@eﬁﬁauiat%ﬂmnweatma&ug}p&c&dwdnwyraﬂ@ydated

2%06% )%Fgg %‘%&%@F‘?%ﬁe soac hydrochloride © O OH HN N 11\~

[2¥(@1ath0xy(8ptiehylrdctlatiteitinyb SRR TE Bamat ety (B0 VMBI = 401.
benzyl [2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyl]-carbamate

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 15: 8-{2-[2-(3.5-dimethyl-phenvl)-1. 1 -dimethvi-ethvlamino]-1-hvdrox v-ethivl}-
6-hydroxy-4H-benzo[ 1 .4]joxazin-3-one-hvdrochloride ‘

O
Y o o
H
OH

a) 1-(3.5-dimethyl-phenvl)-2-methvl-propanol-2-ol
Obtained from the reaction of ethyl (3,5-dimethyl-phenyl)-acetate with methylmagnesium

x HC1

bromide.

b) 2-(3,5-dimethyl-phenyl)-1.1-dimethvl-ethylamine
By reacting 6.00 g (34 mmol) 1-(3,5-dimethyl-phenyl)-2-methyl-propanol-2-ol and 2.00 g

. {41 mmol) sodium cyanide in 2 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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are stirred with 7.5 mL (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 distillation a yellow oil
remains (15.0 g, 92%), which is furthegzeacted directly. b)
2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamine A solution of 15.0 g (49
mmol) benzyl [2-(4-ethoxy-phenyl)-1,1-dimethyl-ethyl] 10 carbamate in

1%9.46 L, dlaeialAGsticAGIIS AARRHRSSINED.L18 PRl (?FUH&E‘S ARECHaHERakp take
(10%) "and then hydrogenated at 5 bar and 40 to 500C. The catalyst is

filpeeromosshdiascdrse i dhrme s eriorélidue is
disselverio @ lithe) wiiey speaes alkalimenith=corg. sodium hydroxide -

solution and extracted with ethyl acetate. The organic phase is washed
with water, dried with sodium sulphate and evaporated down. The crude
9:!!,!1”.-:—‘-) u‘:,’ &3 .S.." pitritben .‘"“ et By i {nmine
hydroghlgrigacid: Ihe s9ld_gprecipitated after the addition of diethyl ether

is suction filtered and dried. Yield: 8.8 g (hydrochloride, 84%); m.E.

195t M@wam-yqﬁﬁzlre4i$ﬂ%ﬁm férgingle 8d) from 147 ¢ (4.1 mmol)
1-gimsibyd-sthylamineb-bfurdrgxacaini 2enl-hepzatin Sloxazint 3-6ne (3.7
2.14 ol . .

6- er%gé%%ir-gé?(B?%tﬂ){ggly}?ﬂyt%}(lj’rlo'%/q}géh@%}f)tymglﬁ'zo[1,4]oxazin-3-one
andidd &30 himdbydrochletdexyrpmadPhza2iCdimethyl-ethylamine are

stirred in 40 mL ethanol for one hour at 50-80C. After cooling to ambient
temperature 0, ] um_borohydride

witHShenkeldetinezistitreck foyd30chionides, acidified with glacial acetic acid

a rated h [ ' ' i .
R R TS R QU A
wittngsiesy driddivithSsdimevisthemadld dritimebd-sbmemaebivhyipry-ethyl} -4H-
Vaghio 1§ sesidus daasai rehpsialNadiin efiyd R6eipiedtiMaieopropanol. White
combiped with conc. hydrochloric acid and diluted with diethyl ether. 30
Thi—f\’lb‘?ecipitated solid is suction filtered and washed with diethyl ether.

- Whitelgdlid0 g (69%, hydrochioride); m.p. 235-238°C; mass spectroscopy: [M+H]" = 385.

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

25

racemate analogously to current methods known in the art.

Exampie 16: Acid addition salt of 4-(4-{2-[2-hvdroxy-2-( 6-hvdroxv~3~0x0-3.4—dihydro~
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Yield: 2.0 g (61 %, hydrochloride); m.p. 214-216C. 41 d
8-{2-[2-(4-ethoxy-phenyl)-1 1-dimethvl-ethylaminol-1-hvdrox
-ethyl}-6-hydroxY 4H- benzo[l,41o0xazin-3-one-hydrochloride 1.5 g (2.8
mmol) 6-benzyloxy-8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1 5
hydroxy-ethyl}-4H-benzo[1,4]oxazin-3z@ne in 80 mL methanol are
hydrogenated with 250 mg palladium on charcoal (10 %) as catalyst at
ambient temperature and normal pressure. The catalyst is suction filtered
and t 2 is evapora C e ' e isatissolved in 5 mL
faro ' OCUTS th-ettyt acetate. The

e 5 -
préeGipittidcnsoibisfldReth bifdantyvwhshdit W Hitectuheindl-prehamaty 2.3 mL
(83 %0 IVALHROT 6 B R 262 355 EESSRATHAREIRY dVsdillte ad@Ls ¢ (1.8

The (R)- and (S)-enantiomers of this embodiment maybe obtained by .
sapapltieristitie iqdde A disydudfoToeatfetie AL EE knoamsA'the’ <
arth seERRIR thi i8-ddnfdd (Bibrdimetevlapheidyhadhed successively with water,

1-dimethvl-ethylaminal-1-hydroxy- I} 6-hyd 4H:b 1. :
R T SR T PSRRI 5 JIC] D aciem sl and
H@aﬁeohrc@mrpWhn-waﬂmmmmwmmédmﬁm@bé&m%ﬁhﬂ
of £k Sedr .'5{@%@%— )5AGE tale ik, IR AV HRaERSSHNEY RTOsBiEE aBid and
2-(3 ,5-dimet g‘qlﬁgb enyl)-1, I-dimethvl-ethylamine 25 By reacting 6.00 g (34
hIGTpastes iAok BRSNS 2 1 206 B (AT Catlyst
minglesetifnmlmeidiricasRitke) froaciioven?. 28egesidue is dissolved in diethyl ether
2-(3,5-dimethyl-phenyl)-1,1- dimethyl-ethylformami % Vi '
Obgt%ﬁa cQ IjE'JIDOe‘t;liyre gg ggl eéljtglr%(#]%gﬁoen%o?%% r’g% é)r%cr:?ﬁ%gtég’ go’@dyilg L‘q):t?t;ﬁ" filtered and
dried.

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

b) ethyl 4-(4- {2-[2-(6-benzyloxy-3-0x0-3.4-dihydro-2H-benzo{ 1,4]oxazin-8-y1)-2-

hydroxv-ethyvlamino}-2-methvl-propyl} -phenoxy)-butyrate

1.20 g (3.36 mmol) benzyloxy-8-(2-cthoxy-2-hydroxy-acetyl)-4H-benzo[ 1 ,4]Joxazin-3-one
and 0.90 g (3.22 mmol) ethyl 4-[4-(2-amino-2-methyl-propyl)-phenoxy}-butyrate are
reacted in the manner described 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
diltuted 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. |

0) 4-(4-{2-2-(6-benzyloxy-3-0x0-3 A-dihydro-2H-benzo[1 4Joxazin-8-y1)-2-hydroxy-
ethvlamino]-2-methyl-propyl} -phenoxy)-butyric acid |

A solution of 1.00 g (1.73 mmol) ethyl 4-(4-{2-[2-(6-benzyloxy-3-o0x0-3,4-dihydro-2H-
benzo| 1,4]oxazin-8-y1)-2-hydroxy-ethylamino]-2-methyl-propyl } -phenoxy)-butyrate in 25
mL methanol is. combined with 2.5 mL T 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 of a
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42 (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 | Oc). Oil. Yield: 1.70 g (82%); mass spectroscopy: [M+H]+ = -
178. 5 c) 6-benzvloxy-8-{2-[2-(3 5-dimethyl-phenyl)-1
1-dimethyl-ethylaminol-I-hydroxv- ethy}-4H-benzo[1,4]oxazin-3-one
Prepared analogously to the procedure laid down for Example 8d) from
1.47 g (4.1 mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[

é%g XAZ AT %@&@d@s%g fedl3MARY is suction filtered and washed with acetone
5-dimethyl-phen gbl 1- |moethyl ethylamine. 10 Yield: 1.1 g (51 %,
GBS AL 85078 B0-3508 B Gimethy-phenyi)1
1-dimethy- ethylamlnol -1-h dy roxy-ethyl}-6-hydroxv-
Arhnzell dlexazin-3-pne ydiochlonide. RS dRI9et COmRP Uk WiRs vn)-
obtamed arter nyarogeno y5|s o1 0909 (1 71T mmol) 615
TARY, J x 3 O ) a'

X R génethyl-ethylamino]-1-hydrox
yv@tm/é}(ﬂds ﬁ%{&pﬁ%@@zm ﬁe@a@oagwé f&&ﬂﬂﬁdhlﬁﬁﬁafmfﬁé}&@vﬂi}%mzm-s-
product from isgpropanol, White solid. Yield: O. %%a 69%, 02,8'63’25
mp; %@%@éﬁm@éé&%&%mmﬁw %’%ﬁfP 1R
(S)rlenmm:mm ersl Ofviihi acemtmzdirmeﬁnydaggdmtedbtanheqhbgesmaﬂ@mgp&hbdium
ragen ered o
e e A | ered of

2-(6 hy dro-
2@1@@@&%&&%@%@)%%%@ PR DAY RE ORGSR from
AGIRmEVEREHd HixtN.N OH 0 x HX

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.

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 17; 8-{2-[2-(3 4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1.4]Joxazin-3-one-trifluoroacetate

0
ﬁ/\o OH
| F
OH - _

x CF,COOH

a) 1-(3.4-difluore-phenyl)-2-methvl-propan-2-ol

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).



43 a) ethyl 4-[4-(2-amino-2-methyl-prouyl)-phenoxyl-butyrate 4.5 g (15.0
mmol) benzyl [2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyl]-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 hgurs 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
chromatoraph (eluant C cIohexane/ethyI cetate = 9:1). 5.0 g of a

! : ' QImaride: acid and
hyﬂﬂ@ﬂﬁé’@t&ﬂn\ﬁ&bﬁ- 19 c@ﬁﬁﬁ%ﬂ@jﬂ mm ﬁaa&aﬂahﬁsmgadystsaﬁﬂeﬁt B(A3difluoro-

bar. The catal s 10 is fi eref‘jr the. filtrate is freed from solvent. The
reghc?ﬁ 53 e% VB T dle?fl'n éhé“rg%nc?comblned with ethereal

5 hyﬂx@dhkﬁlg @6%)ﬁwmimta@@d §dfith$ suztibn filtered and dried.
Yield: 2.9 g (66% over two steps, hydrochloride); m.p. = 103-105C. 15 b)

roxy}@mlaﬁrmb@imﬁlmylwﬂnmm@mw.nmtyrm@@1%g11:ﬁ$ﬁmﬁelare
g R A R e e R
10 4- mﬂemmmommmﬁﬂbﬁwymmgwm@mn@éaeﬂé@m tigh sodium
mapaek deseHRed et ExRMBIELR nkhs RiHee RIOkGhIS disslyRAJHAL with

mL 20 ethyl acetate and 10 mL water and combined with oxalic acid with
Stiffty: §7rd Sofhaedive sHivhas WdeurRaR e AR FHRY phecipitated solid
is Sudtohfiieseth pnchwashadmdtty: fieti) ethas. Yield: 1.20 g (54%,
oxalate); m.p. 223-227C. c) 4-(4-12-f2-(6-benzyloxy-3-0x0-3

s 4- dlhyft 2H benzo[l 4ona2|n 8- yI) -2- hydroxy 25
(.43 [ﬂMaﬂrﬁ%@[@Z (6- benzyloxy 3 -0X0- 3 4 dlhydro 2H-

D el N A R TSl et LR R IR one

and 185 mg (1 mmol) 2-(3,4-diflucro-phenyl)-1,1-dimethyl-ethylamine 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
tetrahydrofuran is added dropwise. The mixture is stirred for 30 min at ambient
temperature, combined with 10 mL dichloromethane and 3 mL 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 catalyst at 2.5 baf and ambient temperature. Then the catalyst 1s
separated off and the crude product is purified by chromatography
(acetonitrile/water/0,1% trifluoroacetic acid). White solid.

Yield: 31 mg (6%, trifluoroacetate); mass spectroscopy: [M+H]+ =393.

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

racemate analogously to current methods known in the art.
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mL methanol is combined with 2.5 mL 1 N sodium hydroxide solution,
refluxed for 30 minutes and then neutralised with I N hydrochloric acid.
The solution is evaporated down 30 and the oil remaining is dissolved by
heating in 5 mL n-butanol. After the addition of a 44 crystallisation aid a
solid is precipitated, which is suction fjgered and washed with acetone
and diethyl ether. Yield: 0.75 g (79%); m.p. 216-218C. d) 4-(4-
{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3 4-dihydro-2H-benzo[1,4]oxazin-8-yl)-
5 ethvlaminol-2-methyl-propyl}- phenoxy -butyric acid 0:70 g (1 28 mmol)

dleﬁr@lr@uruaﬁvmﬂmmn@tmﬁrzmh@eﬁmm@m hydrogenated in

the presence of 150 mg palladium on charcoal (10%) at ambient
temperature and normal pressure. The catalyst is filtered off 10 and the

fil [:eed fqm the solvené1 The product is obtained by crystallisation
fror‘pi méthanpl/acgtone mrxt re. Yield: 0.40 g (68%); m.p. 201-204C,;
mass Spectrgscopy. [M A50 The product may be converted into the

separatio®uf the racemate analogou{sm:g@gmcent methods known in the

-ﬁl‘ét r O%Q I%~0E1 dimethyl-eth ly

h\&dﬁ@m@fﬁbbﬂ&g) [ﬂﬂﬂmnalaim@hg}r{érmﬁﬂhmrédhmwk@ﬁ@-®matm O NmIFof a 3

~Enolar solution of methylmagnesium bromide analogously to the procedure laid down for

Example 8&).

b} N-[2-(2-chloro-4-fluoro-phenyl}-1,1-dimethyl-ethyll-formamide

7.5 g (37 mmol) 1-(2-chloro-4-flucro-phenyl)-2-methyl-propan-2-ol were reacted and
ﬁvorked up according to the procedure described for Example 10b). The oil thus obtained
was chromatographed for further purification on a short silica gel column (petroleum
ether/ethyl acetate = 9:1). Oil. Yield 7.4 g (87%); mass spectrometry: [M+HT" = 230/232.

¢) 2-(2-chloro-4-fluoro-phenyl)-1.1-dimethyl-ethylamine

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

d) 8-{2-[2-(2-chloro-4-fluoro-phenyl)-1.1-dimethvl-ethylamino]-1-hydroxy-ethyl}-6-

hvdroxv-4H-benzol 1 4loxazin-3-one

357 mg (1 mmol) 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 dissolved in 3 mL



OH x CF3COOH a) 1-(3,4-difluoro-phenyl)-2-methyl-pronan-2-ol 25 From
23.0 g (111 mmol) 3,4-difluorobenzylbromide a Grignard is prepared,
which is then reacted with 11.6 mL (158 mmol) acetone. Light yellow oil.
Yield: 9.7 g (47%); Rf value: 0.55 (ethyl acetate/petroleum ether = 1:3). 45
b) N-[2-(3,4-difluoro-phenyl)-1,1-dimelfiyl-ethyll-formamide The target
compound is obtained by Ritter reaction 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 t H alm

S SRR SRS A Mot oo
legrfea wlama@mrpﬁehlmﬂm@mamtﬁsﬂpwmﬁm@wm% pagdrio come
et%%wwl & m&w%ﬁm@x?@@%ﬁﬂﬁ Reiehand émt&@wannﬂgtm@t
reflux emperature. The reac olutio pou 0 ice wa
matf@aﬁ%ﬁﬂe%&ﬁi%mwwmifﬂ%ﬁ'ﬁ% Gt e clvate s ieed from
teMmﬁlﬁlﬁﬁns:dﬁhes@g&‘m«twmmangrwmﬁecbmﬂtrﬂwwwdrléfﬂ
wifh =0 gog@u%ulgl%ta@ ?c_iﬁgygporated down. Yellow oil. Yield: 3.2 g (92%);

mass spectromet =186. 15 d) 8-

{2 Yigdd Faregr(dto- mfbm)a@tzt@wﬁ@wp@tﬁyﬁmmcﬁwmfo'fd*)@?lélhyn 6-hy

_ droxy- 4H-benzo[l,4loxazin-3-one 357 mg (1 mmol)

10

20

25

it G S R S A R
stlraedrfﬂa 3G iegimste soi ubrent ntedrads ddrofur amtist @inbient temperature.

The mixture is cooled to OC and 20 under an argon atmosphere 1.5 mL of
a 2 molar solutlon of Ilthlum boroh 2drlde in tetrahydrofuran is adde%

Comﬂiﬂﬁﬂémmmmﬂﬂrmﬁﬁhaﬂeﬁﬁdémb water, stlrred for a

further hour and then filtered through Extrelut (r). The eluate containing
the ethanolamine is freed

O OH o
HN NK\Q
Cl
CH

A solution of 300 mg (0.91 mmol) 6-benzyloxy-8-(2,2-dihydroxy-acetyl)-4H-
benzof1,4]oxazin-3-one and 200 mg (1.09 mmol) 2-(4-chloro-phenyl)-1,1-dimethyl-

ethylamine in 3 mL ethanol was combined with molecular sieve and stirred for 90 minutes |
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 hydrogen carbonate 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.
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 hdmr at -78°C and for 20 minutes at ambient



from the solvent. The residue is dissolved in methanol and hydrogenated
with palladium on 25 charcoal (10%) as catalyst at 2.5 bar 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%, trifluor@gcetate); mass spectroscopy:
[M+H]+ = 393. 30 The (R)- and (S)-enantiomers of this embodiment may
be obtained by separation of the racemate analogously to current

methpdadieointbiarts 46, FRMRigdfa Sofdilér (e lagedndyige and the
phem% 11- dlmet gil)l ethylaming|-I-hydroxy

etF m&ﬁﬂd&%ﬂ%n&%&m&%@d Sehsppepium

ClaHiNd ddslﬂﬁoiléh:ﬁ ﬁﬁa@d:d wiBFSIGOOhta) The combined organic phases were

1-(2- chl or -
mf%"lo (z% m}oﬂoro oro%%r@ﬁ) %Qaé‘igda% ?B%ﬂ gxdl? H&a?tg)ﬁ(og%{ca gel
5 so¢i}t¢@h @ﬁhﬁfémwﬁmgﬁagﬁwm?m@aﬁw@g Beigy i hresEfire mgs

d &t&%ﬁx&?&amﬂﬁ?@ 389 Bhe product may be converted into the desired acid addition
2-chloro-4- fI oro phe%@ ,1-di ethyl ethyll-formamide 7.5 g (37

mFﬁB ﬁrﬁﬁcté?ﬂo‘% Sﬂ? i\ EtfyI-propan-2-ol were reacted and

worked up accordlng to the procedure described for Example | Ob). The

IR RODIA SRLBRRg RN Al WL AN PR A A e

silica g col n gag‘gﬁfoleum 15 ether/ethyl acetate = 9:1). Oil. Yield 7.4 g
10 (smnm%@gwbméwwqwt}}qu@smm e art.

Example 20: 8-{2-[2-(4-bromo-phenyl)-1.1-dimethyl-ecthvlaminol-1-hydroxy-ethyl}-6-
t

hvdroxv-4H-benzo[ 1 4loxazin-3-one acid addition sal

0
Y\o OH
H
HN NX\©\
Br
OH

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

Example 19 from 300 mg (0.91 mmol) 6-benzyloxy-8-(2,2-dihydroxy-acetyl}-4H-

15

benzo[1,4]oxazin-3-one and 250 mg (1.09) mmol) 2-(4-bromo-phenyl)-1,1-dimethyl-
20  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.

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.
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) 2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamine Reaction of 7.4 g
(32 mmol) N-[2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethyl]- formamide

as described in the procedure laid down for Example 17c). Brown oil. 20
Yield: 5.14 g (79%); mass spectrometry: [M+H]+= 202/204. d)
8-(2-[2-(2-chloro-4-fluoro-phenyl)-1 48
1-dimethyl-ethylaminol-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one 357 mg (1 mmol)

6 lps@ NS darPhady w-RyaioxY-aaehilird td-henzakhtle xagiats: 68ebdmed

o A RRleS AL DR ROV EPIE LTS remcted

analogously to the procedure laid down for Example 10d) with lithium

b%&@}ﬂﬁgﬁ ")\c%%ﬁé ﬁ?@?ﬂ%@ [ﬁ"@ %@ﬂf}? 'ﬁ{gﬁ @Ehpﬁlﬂmﬁw %ﬁ&lﬁnmo]

dissolved in ich oromethane and cooled to -78C. At'th
temp&mmtkmr@hwaom&&wm[éﬁhﬁaﬁ@réwmbrom|de in

dlchloromethane is added dropwise and the mlxture is allowed to come

T e T T
Tmlmiwh1ﬁiae*d0ﬁﬂm}51ﬁhé1$!ﬂw&mmmﬂdums-b@nﬁed by

chromatography (acetonitrile/water/0,1 % trifluoroacetic acid). White solid.
Yield: 70 m 23(13% trifluoroacetate); mass spectros copg/ M+ ]+ =

40BFPPPIE R A tion s A SdrZdf RO R LR RGP 1. 1-dimethyl-

obigieatiay] sepadatoreolhe-idiraserraienaopl agausy-icaasrent
methods known in the art. Example 19: Acid addition salt of
8-{2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylaminol-I-
hyBreryplet 4114810 pddision 48 b8z G A 6keldirrB2onethg) -plrneipt 1 Hindimetiyyl-

ethylamine]-1-hydroxy-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-benzof 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-benzol1,4Joxazin-3-one;

Example 28: Acid addition salt of 8-{2-[2-(2,6-difluoro-4-methoxy-phenyl}-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1 ,4]oxazin-3-one;

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-one;
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10

15

15 OH x HX A solution of 300 mg (0.91 mmol)
6-benzyloxy-8-(2,2-dihydroxy-acetyl)-4H- benzo[1,4]oxazin-3-one and 200
mg (1.09 mmol) 2-(4-chloro-phenyl)-1,1-dimethyl- ethylamine in 3 mL
ethanol was combined with molecular sieve and stirred for 90 minutes 20
at 80C. The mixture was left to cool tasgmbient 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 hydrogen

cagRdie: 86lutiqn aaa@hserta?&%w&trf mﬁlﬂﬁs@%& meﬁ?q 1-dimethyl-

organic phases were freed from the solvent and the residue was
ch F&M@{@g@dh@@@maﬂwé@zaﬁ@%ﬁ%@a&mwﬁ%rd.ng 305

mg ethanolamine. 25 This was drssolved in 3 mL dichloromethane and

unger an,argon a her I n of
boron?rﬂ)ré%rg‘é“ﬁrn oroar]r%t:g §§2$\% dgh 8’%?%%“]? neiogfra{ éHyllo
mmtbu'emrag}s%trhaehtmr chel héthyato;%ﬁ{d:rmm Aomirintbons amblent 48
temperature Then at -78C 3 mL cone. ammonia solution were added

wise and the mixture was stirred for 5 minutes. The reaction mixture

"@H‘Fﬁlﬁ AetvGitheaiiRp At Snidriddsetnrer adbaknbender s atrpp-
aceﬁf%ﬂfﬁlﬂ@m@dﬂgammammeéﬁzmmﬁMBMn and the

residue was chromatographed for further purification (silica gel; 5 eluant:
dichloromethane/methanol + 1% ammonia). Beige solid: 93 mg (26%);
md&mplectiometpdiiienial Fo§- {THe-Grbduisitivmag-pecerimdridicnitivithe
desi %ﬁi@]ﬂdﬁsrﬂ%iyséﬂ 6@@@?@&%%9&%@9%%%@@”&@0“1 HX. The
(R)- and (S)-enantiomers of this embodiment may be obtained by
separation of the 10 racemate analogously to current methods known in
theEanmpiecipheidQiddition salt of -{2-[2- (3 4- dichloro -phenyl)-1,1-dimethyl-

o f&}[ﬁ&%&&%ﬁ“ﬂ%}%&%&gﬁ%%ﬂgne acid ad Itl (r? &X@{g@)&{ e

hydroxy 4H X It O~OOHH



HN N 15 OH xHX The preparation of the ethanolamine and debenzylation
were carried out as described in Example 19 from 300 mg (0.91 mmol)
6-benzyloxy-8-(2,2-dihydroxy-acetyl)-4H- benzo[1,4]oxazin-3-one and 250
mg (1.09) mmol) 2-(4-bromo-phenyl)-1,1-dimethyl- 20 ethylamine. Beige

- solid. Yield: 54 mg (14%); mass spednometry: [M+H]' = 435, 437. The
product may be converted into the desired acid addition salt by reaction
with the corresponding acid HX. 25 The (R)- and (S)-enantiomers of this
enbpinpht Wy Reuehisined by separation of the racemate analogously
to current methods known in the art. 49 The following compounds of _
formula 1 according to the invention may also be obtained analogously to
the)Starfiphbsting Sylitnasisode serlnp kel Gintafies BX o Rler2atidued of the
addition salt -{2:[2-(3-methyl-phenyl)-1,1-dimethyl-ethylamino]- 5
1%?&%&@£g%ﬁ-‘é§#§droxy-4H-benzo[l,4]oxazin-3-one; Example 22: Acid
addition salt of 8-{2-[2-(4-fluoro-3-methoxy-phenyl)-1,1-dimethyl- -
et itohdsRycraicnatinhiby demmindhigaanze Al vasiam fontijetfons:
Example 23: Acid addition salt of
8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1-dimethyl

qtydamind} (thEieoLErhy (beamiboaiomd H-betizefil jelcan- 3 ame;acid

Bxample 34: Acid addition s ﬁlg‘d dibvdrat
8-{2-[2-(4-r?ﬁ?g?o-z-methyl-p%eg)-“1,|-dimeth e (me)
dthylaming]-1-hydroxy-ethy}ds, ydroxy-4H-b%[1,4]oxazin-f:-one; 15
B -

Xample 43pAcid addiion 4% of 3

={2-[2-(4-rhloro-3-fluoro-phenyh-1 l.dimethyl

p |
dt ylamino]‘-'f-hydroxy-ethy!}lé-hydroxy-4H-b ENzo[1,4]oxazin-3 -Sone;
Bxample 260é\cid addition galt of - 5

[2. 2 (4 Rrhlaroe2fhia - WP AV I TP ooy g A |

4; [=~ T idulu Z-TTAaunro IJI ?I Iyl} 4,1 uirTmeth I) IS 3

5 1.0 - 10 3

6 0.5 5 7 2

7 1000 5 15 4

8 90 5 12 3

9 10 5 10 4

10 2,7 : 10 10 3

i1 0.5 15 10 2




20 ethylamino]-I-hydroxy-ethyl}-6-hydroxy-4H-benzol[l,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-benzol[ 1,4]Joxazin-3-one; 25
Example 28: Acid addition salt of 52
8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
mp%@ﬁ‘aﬁ@'ﬂxﬁ‘i@m saltv@lexamples of formulations of the R-enantiomer of the

8%?}‘%%%5 uoro-4-methoxy-phenyl)-1,1-dimethyl-

L ’?W? Sxy-ethyl}-6-hydroxy-4H-benzoll,4]oxazin-3-one; 30 50
Example 30: Acid addition salt of
Srefia bt g%ﬂ%%b%&&i%%&@@ﬁ%&fg Kvater or water for injections:
ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzol[ 1,4]Joxazin-3-one;;
Example 31: Acid addition salt of

Ehéetngpled 5 ELCH'@IP phenylbédndamtsnriAy!- 5| disodium edetate | citric acid

thylamin]-I-hydroxy-ethyB-6-hydroxy-4H-benzo[1 4]oxazin-3-one;
xample 3(?1 cid addition %ﬁ}(ﬁﬁj ‘Pﬁ‘[ & @Y

-{2-[2-(41chloro-3-methyl-ptreayl)-1,1-dimethighe)
:,ihyiamin 1(-)1-ilydluxy-eiil F-hydroxy=2aH-tenzo{17ajoxazin-g;one; 10
Example 83: Acid addition $alt of
82(2-[2-(34,8-trifluoro-phenylf-1,1-dimethyl 3
Snylaminpygg-nydroxy-ethyj}-6-nydroxy-4H-fenzo[1,4]oxazin-gsone;
Example 34..Acid-addition-galt-of-{2-[2-(3;4-fichlore-phenyh-Hi-dimethyl
ef]hylamin Ql-hydroxy-ethy }-6-hydroxy-4H- ténzo[l 4Joxazin-3-one. 1551
s Examplaspof formulations-A) The Table thatdollows shows g¢gamples of

1

ml of pharm‘gceutical formulation contain in gurified water or vw:aftér for
iffections; 1000 5 15 4

8 90 10 10 13

9 23 10 10 3

10 2.7 10 10 3

il 0.5 15 10 2




Example 1 11-CH3SO3H) benzalkonium disodium edetate citric acid (mg)
chloride dihydrate (mg) (mg) (mg) 1 1010-3 21.0155 3100--5 410
-5351.0-103 605572 710005154 8905123 9105104 10
2.710103 11 0.51510 252 B) The Table that follows shows examples
of formulations of the R-enantiomer ghthe compound of Example 3: 100
ml of pharmaceutical formulation contain in purified water or water for
injections: 5 Example 1 P-HC1) benzalkonium disodium edetate citric

a%ig' (Mg LRIBTIAR A UHRIG RO xR TR At fhedhis ¥ BeROehahforder of the
100--5 410-53

compound of Example 7:

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

Example {1 (1'-HCl) benzalkonium disodium edetate | citric acid
(ing) chloride dihydraté (mg)
(ng) (mg)
i 10 10 - 3
2 1.0 15 - 5
3 100 - - 5
4 10 - 5 3
5 1.0 - 10 3
6 0.5 5 7 2
7 1000 5 15 4
8 100 5 12 3
9 10 5 10 4
10 2.5 10 10 3
11 0.5 i5 10 2




510103 605572 710005154 89010103 92310103 102.7
10103 11 0.515 10253 C) The Table that follows shows examples of
formulations of the R-enantiomer of the compound of Example 7: 100 m|
of pharmaceutical formulation contain in purified water or water for
injections: 5 Example 1(P-HC1) bengalkonium disodium edetate citric
acid (mg) chloride dihydrate (mg) (mg) (mg) 11010-3 21.0155 3
100-5 410-53 51.0-103 605572 710005154 81005123 9

199 10t it A Rvssh@R Sbfi& 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:

Example |1 (1'-HCI) benzalkonium disodium edetate | citric acid

 |(mg) - I chloride dihydrate (mg)
| (mg) (mg) |
1 10 10 - 3
2 10 15 I 5
3 100 - - 5
4 10 - 5 3
5 1.0 . 10 3
6 0.5 5 7 2
7 1000 5 15 4
8 100 5 12 3
9 10 5 10 14
10 2.5 10 10 3
111 0.5 15 . 10 2




54 D) The Table that follows shows examples of formulations of the
R-enantiomer of the compound of Example 9: 100 ml of pharmaceutical
formulation contain in purified water or water for injections: 5 Example 1
11-HC1) benzalkonium disodium edetate citric acid (mg) chloride

dihydrate (mg) (mg) (mg) 110103 24.015-5 3100--5 410-53 5
1.0-103 605572 710005154 81005123 9105104 102510
103 110.51510 255 E) The Table that follows shows examples of
forgpulatifs ahibe R BANNOMEE ok s ST R R EXPRPIE ditd QR the
of pharmaceutlcal formulation contain in purified water or water for

injeReridd sl #:(1'-HCI) benzalkonium dlsodlum edetate citric
acid (mg) chloride dihydrate (mg)

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

Example {1 (1'-HCI) benzalkonium disodium edetate . | citric acid
(mg) chioride dihydrate (mg)
(mg) (mg)
1 10 10 - 3
2 1.0 15 - 5
3 100 - - 5
4 10 - 5 3
5 1.0 - 10 3
6 0.5 5 7 2
7 1000 5 15 4
8 100 5 12 3
9 10 5 10 4
10 2.5 10 10 3
1 0.5 15 10 2




(mg) (mg) 110103 21.0155 3100--5 410-53 51.0-103 60.5
572 710005154 81005123 9105104 102510103 110.515
10 2 56 F) The Table that follows shows examples of formulations of the
R-enantiomer of the compound of Example 17: 100 ml of pharmaceutical
formulation contain in purified water ogyvater for injections: 5 Example 1
1'-CF3COOH) benzalkonium disodium edetate citric acid (mg) chloride
dihydrate (mg) (mg) (mg)11010-3 21.015-5 3100--5 410-53

5 %‘)OIh(lQa%lcﬁtQa@fgﬂZv?s shows examples of formulations of the R-enantiomer of the

compound of Example 17 :

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

Exampie |1 (1'-CFsCOOH) |benzalkonium disodium edetate | citric acid
(mg) chioride dihydrate {mg)
(mg) (mg)
1 10 10 - 3
2 1.0 15 - 5
3 100 - | - 5
4 10 - 5 3
5 1.0 - 10 3
6 0.5 5 7 2
7 1000 5 15 4
8 100 5 12 3
9 10 5 10 4
10 2.5 10 10 3
11 0.5 15 10 2




710005154 81005123 9105104 102510103 110515102
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: 5 Example 1 benzalkonium disodium citric acid to
100 ml with (j -HCI) chloride edetate gqng) ethanol/water (mg) (mg)
dihydrate mixture (mg) (Y% m/m) 110 10 10 3 20/80 2 10 10 10 3 50/50
31.05-370/30 4100105 70/30 510202 70/30 61.0-10390/10 7

0.6y 2&%@% bt $ol1BRO shodsUaHEP1S @ rm 3 DA f 1R ROenanfiiaéboflthe
fé.z 0. ?c% 3 95/5

25--39%

compoun

100 m! of pharmaceuﬁcai preparation contain:

Example i 1 benzalkonium | disodium citricacid | to 100 m! with
(1'-HCY) chloride 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 - 110 3 90/10

7 0.5 - 10 2 90/10

8 1000 - - 4 90/10

9 160 - - 3 90/10

10 10 - - 4 95/5

11 2.5 - - 3 95/5

12 0.5 5 - 3 95/5

13 10 - 5 3 100/0

14 10 5 - 3 100/0




131053 100/0 14 105 - 3 100/0 58 H) The Table that follows shows
examples of formulations of the R-enantiomer of the compound of

Examplel: 100 ml of pharmaceutical preparation contain: 5 Example 1
benzalkonium disodium citric acid to 100 ml with (1-CH3SO3H) chloride
edetate (mg) ethanol/water (mg) (mgyglihydrate mixture (mg) (% m/m) 1
1010103 20/80 2101010350/50 31.05-370/30 4100-105 70/30
510202 70/30 61.010390/10 70.5-10290/10 8 1000 4 90/10 9

104) - - 3rReM4d1d hatGotiéveSshovisleRamBl QWb fotR a8 S0 BISR A Afidnidr of the

IRPEIETERNULES

100 m] of pharmaceutical preparation contain:

Example |1 benzalkonium | disodium citricacid  {to 100 ml with
(1'-CH3SO;3H) | chloride 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

§ 0 : 10 3 50/10

7 0.5 - : 10 2 90/10

8 1060 - - 4 50/10

9 100 - : - 3 80/10

10 10 - - 4 95/5

11 2.5 - - 3 95/5

12 0.5 5 - 3 95/5

13 10 - 5 3 100/0

14 10 5 - 3 100/0




1) The Table that follows shows examples of formulations of the
R-enantiomer of the compound of Example 17: 100 ml of pharmaceutical
preparation contain: 5 Example 1 benzalkonium disodium citric acid to
100 ml with (P-CF3000H) chloride edetate (mg) ethanol/water (mg) (mg)
dihydrate mixture (mg) (% m/m) 1 10540 10 3 20/80 2 10 10 10 3 50/50
31.05-370/30 4100-10570/30 510202 70/30 61.010390/10 7
0.5-10290/10 8 1000 - -490/10 9100--390/10 1010--495/5 11
2.5 TR 9alfe 12t ows315/beddiiRs & RihblMiodzdof hE R -8rkOED T Ihe
Tf&gnl'%t‘)llr%to folloygSﬁhows examples of formulations of the
R-enantiomer of thie compound of Example 13: 100 ml of pharmaceutical
preparation contain:

100 ml of pharmaceutical preparation contain:

Example {1 benzalkonium | disodium citricacid  {to 100 ml with
(1'-CF;COOH) | chloride 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 - 110 5 70/30

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 5 - 3 95/5

13 10 ' - 5 3 100/0

i4 10 5 - 3 100/0




5 Example 1 benzalkonium disodium citric acid to 100 ml with (P-HC1)
chloride edetate (mg) ethanol/water (mg) (mg) dihydrate mixture (mg) (%
m/m) 110 10 10 320/80 2101010350/50 31.05-370/30 4100 -
10570/30 510-20270/30 61.0-10390/10 7 0.510290/10 8 1000
--490/10 9100390/10 1010--48§/5 1125--395/5 12055-3

95/5 1310-53100/0 14105 -3 100/0 61 Patent Claims 1)

Pharmaceutical formulation containing as sole active substance one or
md)&hedishhothatibié yestares foamples of@Rul@ians of the R-enantiomer of the

compound of Example 13:

100 mi of pharmaceutical preparation contain:

Example |1 benzalkonium | disodium citric acid  {to 100 ml with
(1'-HCI) 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 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 25 - - 3 95/5

12 0.5 5 - 3 95/5

13 10 - 5 3 100/0

14 10 5 - 3. 100/0
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13

20

wherein R1 denotes hydrogen, C-C4-alkyl, Ci-C4-alkoxy or halogen; R2
denotes hydrogen, Ci-C4-alkyl, C-C4-alkoxy or halogen; 10 R3 denotes
hydrogen, Ct-C4-alkyl, Ci-C4-alkoxy, halogen, OH, -O-Ci-C4-alkylene-
COOH or -O-Ci-C4-alkylene-COO-C1-C4-alkyl, X denotes an anion with a

single negative charge, preferably an gpion with a single negative charge

selected from the group consisting of chloride, bromide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate,
citfatentiGlsialicylate, trifluoroacetate, fumarate, tartrate, oxalate,
succinate, benzoate and p-toluenesulphonate, optionally in the form of
their tautomers, enantiomers, mixtures of enantiomers, racemates or
solVates? BATRaREU Bl MBBI%W%@C%B?&BTQ’%@?B SENTFMSIRT BYPSr
phatipacode gicgdhed0fagaelatable excipients and/or complexing agents
and, as solvent, water, ethanol or a mixture of water and ethanol. 62 2)
Pharmaceutical formulation according to claim 1, characterised in that it
cofifains one or more compounds of formula I, Whérein R’ denotes
hygdrogen, hyl, eth I quonne or chlorine; R2 denotes hydrogen,
methyl, ethyl, f ° ydrogen, methyl, ethyl,
propyl, GiN bromine, -O-CH2-000H,
H2- CHZOO0O0H,

nyl, -O-CH2-CH2-

CH2COOH, -O-CH2-CH2-CH2COORRthyl or X
-O;CH2-CH2-CB#O00ethyl; X- denotes an aniop with a single negative
charge, preferably an anion with a single 10 nigﬁtive charge selected
fromrthe group consisting of chloride, bromide ~edide, i

wherein

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

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

R? denotes hydrogen, C-Cy-alkyl, C;-Cy-alkoxy, halogen, OH, -0-C-Cy-alkylene-
COOH or -0Q-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, optionally other pharmacologically
acceptable excipients and/or complexing agents and, as solvent, water, ethanol or a mixture

of water and ethanol.
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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 15 or
solvates. 3) Pharmaceutical formulatigp according to claim 1,
characterised in that it contains one or more compounds of formula 1,
wherein R' denotes hydrogen or methyl, preferably hydrogen; 20 R2

déotes HyarsgeHien emyttiorereremiphiprii: fuarerirted ipbghgy contains
%bhgggimgée&ﬁmﬂfs d@hleﬂﬁﬂat;_r,qmmn-%-CH_z-clOOH o

-Q)- - e ;. X- denaqgtes a nion with a sin e_negatlvec arge

R e 7 RERSR Rl o BR AL MR o, lmbate
m_ﬁf’haneklnmbm;&h@gmaiﬂated,aﬁ@atﬁpMMEp@;citratez salicylate,
”'ﬁ“oro%%%é‘?h%%@éﬁ}%éﬁ%aéﬁ&enﬂg&gﬁ%ﬁ}%m@é‘%i@,tﬁ&o@{wcﬂiorﬁm,

their tautomers, enantiomers, mix enantiomers, racemates or

solvatesb@piKarRrsd&E OO nAfEio R msHh g e dneof eyl G
3, wheregiHthe 81 o aingicaiy-asgeptablernorhixsreatad-DooHibeH,-

3, wherentoAARIROMCIRCON AR ableraciiaeais. Do
20 A DT A Ror ok DS A e G ey DR B i

ackl, madienacithrartariovitbid smeleicgtivk suremipdeidbliumarnagiih a single
acetic agid, farmifAeid AndRRRIPRIE @6l AERMEACEWILR, IpoRMateRie,

according to one of claims 1 to 4, characterised by a_ 5 pH of 2.5 to 6.5. 6)

Pharmactlphets Riesehafomabarrtint tertsaiBticidnteate gostate, benzoate, Citrate,
charactegisiegl it hafluiiroantaiasfhanatdkaritare, chilvieawnsiaxe|tienate and p-

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

or solvates,

3 Pharmaceutical formulation according to claim I, characterised in that it contains

one or more compounds of formula 1, wherein

R} denotes hydrogen or methyl, preferably hydrogen;

R? denotes hydrogen or methyl, preferably hydrogen,;

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

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

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

or solvates,

4) Pharmaceutical formulation according to one of claims 1, 2 or 3, wherein the
pharmacologically acceptable acid is selected from the inorganic acids hydrochloric acid,

hydrobromic acid, nitric acid, sulphuric acid and phosphoric acid or from the organic acids
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107) Pharmaceutical formulation according to claim 6, characterised in

that the content of benzalkonium chloride is 1 to 50 mg per 100 ml

solution. 8) Pharmaceutical formulation according to one of claims | to 7,
characterised in that the content of 1'is about 0.1 to 1600 mg per 100 m|
solution. 15 9) Pharmaceutical formulggon according to one of claims 1 to

8, characterised in that it contains a complexing agent as a further

ingredient. 10) Pharmaceutical formulation according to claim 9,

crasradtrisit ¢itrihatithenebatert, 20aotcumplelingeagesiagticaga, funpag acid,
10045 sqlutigm;d 1iE haimaeridlicalifprmulation according to one of

claims I to 10, characterised in that it contains pure water as solvent. 25
12) Pharmaceutical formulation according to one of claims 1 to 10,

chypracterisgddeetiiail fosaolkaios pdredatpanehasiaiiant. 33) characterised by a
Phﬁr0 C?F(,tig%' formulation according to one of claims | to 10,

cHaractensed i that it contains a mixture of water and ethanol as solvent.
30 64 14) Pharmaceutical formulation according to claim 13,

charactesiseg dn-thalitsaniaing &%&‘a{xg% BbeLef Water And Sthatfh that

wherein the percentage proportion of ethanol by mass is in the range
frohF R RN §UFAHBHET BIPEIPRFFRRIRtical formulation containing as

sole active substance a free base of formula P OYO OH R1 HN N Me
M?)S Pharmaceutical formulation according to claim 6, characterised in that the content

of benzalkonium chloride is 1 to 50 mg per 100 ml solution.

8) Pharmaceutical formulation according to one of claims 1 to 7, characterised in that

the content of 1' is about 0.1 to 1600 mg per 100 ml solution,

9) Pharmaceutical formulation according to one of claims 1 to 8, characterised in that

it contains a complexing agent as a further ingredient.

10}  Pharmaceutical formulation according to claim 9, characterised in that the content

of complexing agent is 1 to 50 mg per 100 m! solution.

11)  Pharmacentical formulation according to one of claims 1 to 10, characterised in that

it contains pure water as solvent.

12)  Pharmaceutical formulation according to one of claims 1 to 10, characterised in that

it contains pure ethanol as solvent.

13)  Pharmaceutical formulation according to one of claims 1 to 10, characterised in that

it contains a mixture of water and ethanol as solvent.



R2 R OH i' wherein the groups R’, R2 and R3 may have the meanings
given in claims | to 3, optionally in the form of their tautomers,
enantiomers, mixtures of enantiomers, racemates 10. or solvates, at least
one pharmacologically acceptable acid, optionally other pharmacologically
acceptable excipients and/or complexiag agents and, as solvent, water,
ethanol or a mixture of water and ethanol. 15 16) Use of a pharmaceutical
formulation according to one of claims | to 15 for preparing a -

- pHaimadtatinataoirg) dsitiaintion thedrdiagieriainl iés phatotyrisohip it ié contains
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17 Mﬁﬁ@&%@@%&%& aspharmaceuticnl f %FE@WQ&&%&% GPOSHIRERanol by

one of claims 1to 15 and an inhaler’suitable for nebulising t
phagsadcaitiesrreefionadon Y20 stpmshalation kit according to claim 17,
wherein the inhaler is a Respimat(r).

15)  Pharmaceutical formulation containing as sole active substance a free base of

formula 1'
0O _
Y\o OH
H R

HN N
2 R

OH 1’
wherein the groups R!, R? and R? may have the meanings given in claims 1 t0 3,
optionally in the form of their tautomers, enantiomers, mixfures of enantiomers, racemates
or solvates,
at least one pharmacologically acceptable acid, optionally other pharmacologically
acéeptable excipients and/or complexing agents

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

16) Use bf a pharmaceutical formulation according to 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 one of

claims 1 to 15 and an inhaler suitable for nebulising this pharmaceutical formulation.

18)  Inhalation kit according to claim 17, wherein the inhaler is a Respimat®.



