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1 BENZOXAZINE FOR TREATING RESPIRATORY TRACT DISEASES
The present invention relates to the use of the compounds of general
formulal 5 OH R2 R3 Me Me ~O OH Rt HH O 1 wherein the groups
R1, R2 and R3 may have the meanings given in the claims and in the
specification, for preparing a pharmateutical composition for the treatment
of respiratory complaints. 10 Background to the invention Betamimetics
(13-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,
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medicaments with a longer duration of activity. As a rule, this ensures that
thé wopesatratiomobihelaetive Suhstaot ehincéhphedy seedegiidashirye
the therapeutic effect is guaranteed for a longer period without the need
to re-administer the drug at frgguent intervals. Moreover, giving an active
20 substance at longer time intervals contributes to gite well-being of the
patient to a high degree. It i icularly desirable to prepare @
pharmaceutical compositio 1Whic can be M&erﬂfmer ally by
administration once a'q‘ ' 6. uSe, of a~drug 1nce a day
has the advantage that the patient can becgme accustomed relatively
quickly to regularly {gkifig.¢ W@rug dPtertain times of the day. 25 The aim
of the present invention is therefore to provide betamimetics which on the

ON@herein the groups R, R2 and R3 may have the meanings given in the claims and in the

specification, for preparing & pharmaceutical composition for the treatment of respiratory
complaints.

Background to the invention
Betamimetics (B-adrenergic substances) are known from the prior art. For example

reference may be made in this respect to the disclosure of US 4,460,581, which proposes
betamimetics for the treatment of a range of diseases.

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 1s particularly desirabie to prepare a pharmaceutical composition which can be
used therapeuticaily 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 guickly to

regularly taking the drug at certain times of the day.

The aim of the present invention is therefore to provide betamimetics 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 thus be used to prepare

pharmaceutical compositions with a longer duration of activity. A particular aim of the
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hand confer a therapeutic benefit in the treatment of respiratory
complaints and are also characterised by a longer duration of activity and
can thus be used to prepare pharmaceutical compositions with a longer
duration of activity. A particular aim of the 2 invention is to prepare
betamimetics which, by virtue of thei?long-lasting effect, can be used to
prepare a drug for administration once a day for treating asthma. A further
objective of the invention, apart from those mentioned above, is to prepare

 newetratamimeticgaveticharm eivtsonhicdxbeptionalbf fpeteiihulate alstect, can be

c erised by a high 5 degree of selectivity with respect to the
e o B SRR M SRR, e
thatestivsriditiglynthetiabosparnéntioed orainiemsdrbose|ve thyefifie new

c e zordingly. the.present invention . .
P B g by e v
fotegrda Af HHERZIR3viNIgdvRN M i [DadidndSqrior wherein n denotes |

or 2, preferably I; R' denotes hydrogen, halogen, Ci-C4-alkyl or

-O-Ci-C4-alkyl; R2 denotes hydrogen, halogen, Ci-C4-alkyl or

-O-C-C4-alkyl; 20 R3 denttetsiCid @4satkyto@ b, thalpgemia®-Ci-C4-alkyl,
-O-Ci-C4-alkylene-COOH, -0-C1 -C4-alkyl en e-CO-O-C 1 -C4-alkyl, with

t roviso that if R' and R2 each denpte ortho-methyl, cannot

TR e O e aﬁ%%a§%‘ﬁea?ﬁ?aegﬁ% A eBIepO &l s Hhe
tré‘é@ﬁéﬁ%‘éﬁ‘?ggmﬁéfyf@@kﬁﬁlaints selected from the group comprising

obstructive pulmonary diseases of various 25 origins, pulmonary

empém%%{ggfﬂﬁlg%ﬁ&‘éﬁt‘?ﬁi«%ﬂﬁoEe;%ﬁg&@v% M@%@Xn%%?%soe}%g preferably one,

compoﬁnd of general formuta ¥

OH
|
HN
H
O)\/O Ok
1

wherein
n denotes 1 or 2, preferably 1;
R denotes hydrogen, halogen, Cy-Cy-alkyl or -G-C,-Cy-alkyl;
R? denotes hydrogen, halogen, C,-Cy-alkyl or -O-C-Cy-alkyl;
R denotes C;-Cs-alkyl, OH, halogen, -O-C,-Cy-alkyl, -O-C,-Cy-alkylene-COOH,

-0-Cy-Cy-alkylene-CO-0-Cy-Cy-alkyl,
with the proviso that if R! and R? each denote ortho-methyl, R cannot simultaneousiy be
OH, 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, resirictive pulmonary diseases,
interstitial pulmonary diseases, cystic fibrosis, bronchitis of various origins,
bronchiectasis, ARDS (adult respiratory distress syndrome) and all forms of pulmonary
oedema.
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interstitial pulmonary diseases, cystic fibrosis, bronchitis of various origins,
bronchiectasis, ARDS (adult respiratory distress syndrome) and all forms
of pulmonary oedema. 3 Preférably, the compounds of general formula |
used as specified above are those wherein n denotes | or 2, preferably 1,
R' denotes hydrogen, fluorine, chlorife, methyl or methoxy; R2 denotes
hydrogen, fluorine, chlorine, methyl or methoxy; 5 R3 denotes
C1-C4-alkyl, OH, fluorine, chlorine, bromine, -O-Ci-C4-alkyl,
-0-ClefadalylenenpOtds WP dedofartainiene GRr Q-Hebifalkyb With:th@ se wherein
plgoviso thatdi(g %ge 5"5‘%52 e%%kr\ ante ortho-methyl, R3 cannot
smgultaneouslrf/ be OH 1JPre eﬁ’albly, the compounds of general formula
Rused as spetated aboveraftigitse hivstam metiehotaseth@denotes
hilirogen oriGie@4 faliydz R Alderiate stiverag ere by CirGémbyy; R3
denotes Cldefallih, OF Q. SHC AN OO AHIRNe:GOOH 95 1P
-0- |-a-gy<ﬁ_: -0-C I -C4-alkyl, wi r]g%rowso at | an
each denote&ér g?ﬁ”n%%ﬁn %@% dlt%'/s"l(r}iﬂilféfﬁ E@Wﬁéﬂ@#‘ﬁé‘fgﬁ’bly
thatbdhspaarye BrbEderanddimeneh dpseteastbpanifibd dboveuresinodeneously be
whidrein 20 n denotes 1; RI denotes hydrogen, methyl or ethyl; R?
denotes hydrogen, methyl or ethyl; R3 denotes methyl, ethyl, OH,
r%?%]ogg ethoxy, -O-CH2-COON, -O-CH COOmethyl or )
SR GRRIP st Sre SR R HA LRGP RS BEERRANASHS those wherein
oitho-methyleRBesdnnot simultaneously be OH. Preferably, the
cp\mpoundsd@f,g@@ggﬁlrgg@gwlaglr_@e@@ specified above are those
V\ﬁl;ereln n %%gg{gssh%fﬁrogen or C-Cy-alkyl;
R’ denotes C-Cy-alkyl, OH, -0-C;-Cy-alkyl, -0-C(-Cy-alkyiene-COOH or
-0-Cy-Cy- alkylene-COvO-C;~Cq—alky1,
with the proviso that if R' and R? each denote ortho-methyl, R’ cannot simultaneously be
OH.

Preferably, the compounds of general formula § used as specified above are those wherein
n denotes 1;

R denotes hydrogen, methyl or ethyl,
R denotes hydrogen, methy! or ethyl;
R denotes methyl, ethyl, OH, methoxy, ethoxy, QO«CH;;COOH,

~0-CH;-COOmethyl or -O-CH,-COQethyl,
with the proviso that if R' and R* each denote ortho-methyl, R’ cannot simultaneously be
OH.

Preferably, the compounds of general formula 1 used as specified above are those wherein
n denotes 1

R denotes hydrogen or methyl;
R’ denotes hydrogen or methyi;
R denotes methyl, OH, methoxy, -0-CH,-COOH or -0-CH,-COOethyl,

with the proviso that if R' and R* each denote ortho-methyl, R® cannot simultaneously be
OH.
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30 R' denotes hydrogen or methyl; R? denotes hydrogen or methyl. * 3
denotes methyl, OH, methoxy, -O-CH2-000H or -O-CH2-COOethyl, with
the proviso that if R' and R2 each denote ortho-methyl, R' cannot
simultaneously be OH. 35 4 Preferably, according to the invention, the
compounds of general formula a usetl as specified above are those
wherein R3 denotes methoxy, ethoxy, -O-CH2-COOH,
-O-CH2-COOmethyl or -O-CH2-COOethyl, 5 and R’, R2 and n may have
PR MEBRINGS G¥aD AbE¥e,TheAasentinyentien Jupher ielaigsitontheed as
ab_é)é/i l-rgegtlgggr% k?oes o&[flgmplounds of general formula 1, wherein 10 n
Rotes 17 R GEnotes ha obeén, Ci-C4-alkyl Or -0-C | -C4-alkyl; R.
denotes haftsgetss Clethwanshor.ole CIoA 8, R3EEneteShalbren,
Ci-C4-alkyl-or-c0rC2c@ttalkyl. 15 The present invention further relates to
%q@gke-mgrg‘tlfggg%{,%et&frﬁgéng%g%q%gfa%%ggral formula 1, wherein n
denotes 1; Rl denates fluorine, chldrifie, methyl or methoxy; 20 R2
denotes fluorine, chlorine, methyl or methoxy ; R3 denotes fluorine,
chilepiresenidtivghop sttty clatededimg sboarotietipredorse dfaspaoiwidthef general
Freseit nvention the compounds of general formula | used as specified
%Q%\fgigr_é those wherein 25 n denotesi; R' denotes hydrogen;
1

denotes 1;
R! denotes halogen, C,-Cy-alkyl or -O-C,-Cy-alkyl;
:8 denotes halogen, Ci-Cy-alkyl or -O-C-Cy-alkyl;
R’ denotes halogen, C;-Cy-alkyl or -O-C;-Cy-alkyl.

The present invention further relates to the above-mentioned use of compounds of general
formula 1.

wherein

n denotes 1;

R' denotes fluorine, chlorine, methyl or methoxy;
R* denotes fluorine, chlorine, methyl or methoxy ,
R’ denotes fluorine, chiorine, methyl or methoxy.

According to another preferred aspect of the present invention the compounds of general

formula 1 used as specified above are those wherein

n denotesl;

R denofes hydrogen;

R? denotes hydrogen, fluorine, chlorine or methyl,

R’ denotes methyl, ethyl, iso-propyl, tert.-butyi, OH, fluorine, chlorine, bromine,

methoxy, ethoxy, -O-CH;-COOH, ~0-CHy-CH»-COOH, ~O-CH,-CH,-CH;-
COOH, -O-CH;-COOmethyl, -0-CH,-COOethyl, -O-CH;-CH,-COOmethyl,
-0-CH,-CH;-COOQethyl, -O-CH,-CH,-CH,-COOmethyl or -0O-CHy-CH,-CHo-
COOethyt.

Particularly preferably, the compounds of general formula 1 used as specified above are
those wherein
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R2 denotes hydrogen, fluorine, chlorine or methyl; R3 denotes methyl,
ethyl, iso-propyl, tert.-butyl, OH, fluorine, chlorine, bromine, methoxy,
ethoxy, -O-CH2-COOH, -O-CH2-CH2-COOH, -O-CH2-CH2-CH,- 30
COOH, -O-CH2-COOmethyl, -O-CH2-COOethyl,
-O-CH2-CH2-C0Omethyl, -O-CH2-CH2-COOethyl,
-O-CH2-CH2-CH2-COOmethyl or -O-CH2-CH2-CH2- COOethyl.
Particularly preferably, the compounds of general formula P used as
specified aggly&&r@ 35 those wherein 5 n denotes 1; R1 denotes

drogen; R2 denot rogen, fluorine, chlorine or methyl; R3 denotes

, fluorind BRI ?}Vé? ﬂ‘%f’hyl methoxy, ethoxy or -O-CH2-COOH. 5
Mdreover |ﬁ@}pﬁvﬂm@e@{6f@¢a@%®mam@m@tﬁy& invention if the
qmpoundsiefcgemeralfesmidacli accordiag 0 theroveniinsxysed @CH,-COOH.
specified above are those wherein n denotes 1; Ri denotes hydrogen; 10
R2 denotes halogen, Ci-C4- aI I or -O-Ct-C4-alkyl, preferably fluorine,
éefn‘féﬁ%(g AP %‘EﬁBfég‘ﬁé?o‘&éﬁ“@P@ﬁl At Gpmpounds of

@:@mﬂ;ﬂsa‘r@h brefenably flutneychionmesdrsthmeyied methy hre Shrse wherein
ahother prefeprggsaspect of the present invention the compounds of
gﬁgneral formula L T‘ %rdlng to the invention used as specified above are
thgse Whereln n EShd R2 denote hydrogen and the group R3 may
h%ve the mESPRIGIHVER abobe: allll‘rﬁr%tt%fprgﬁe#@ﬂsaspect of the
present invertior e foampaunisiot gereral farmmdall; 20 according to
the inventiog.4sed A3 sReciied ane yp&r@t@g@ﬂh@qem R'and R2 denote

hydrogen; R3 methyl th iSO |, tert.butyl, OH, fluorine,
chiorine, brSFﬁ?ﬁ’éanb gﬁ%&%‘/’ E‘i.‘ho%/, CEY G- CH2-CH2-COOH,

-O-CH2-CH2-CH2-
In another preferred aspect of the present invention the compounds of general formula 1

according to the invention used as specified above are those whereinn = 1, R' and R?

denote hydrogen and the group R’ may have the meanings given above.

In another preferred aspect of the present invention the compounds of general formula 1

according to the invention used as specified above are those wherein

R'and R* denote hydrogen;

R} denotes methyl, ethyl, 1so-propyl, tert.-butyl, OH, fluorine, chlorine, bromine,
methoxy, ethoxy, -0-CHo-COOH, -O-CH,-CH,-COOH, -0O-CHy-CHo-CH3-
COOH, -O-CHy-COOmethyl, -O-CH,-COOethyt, -0-CH;-CH;-COOmethyl,
-O-CH,-CH,-CG0ethyl, -O-CH,-CH,-CHy- COOmethyi -0~CHy-CH;-CHo-
COQethyl.

Particularly preferably the compounds of general formula } according to the invention used

as épeciﬁed above are those wherein

n denotes 1;

R'and R* denote hydrogen;

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

OH, fluorine, chiorine, ethoxy or methoxy.
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COOH, -O-CH2-COOmethyl, -O-CH2-COOQOethyl,
-O-CH2-CH2-COOmethyl, 25 -O-CH?-CH2-COOethyl,
-O-CH2-ClI-I12-CI-12-COOmethyl, -O-CH2-CH2-CH2- COOethyl.
Particularly preferably the compounds of general formula 1 according to
the invention used as specified aboe are those wherein 30 n denotes 1;
R'and R2 denote hydrogen; R3 denotes OH, fluorine, chlorine, methoxy,
ethoxy,-O-CH2-COOH, preferably OH, fluorine, chlorine, ethoxy or
Mg %TQ eI CREIRARNbe LAmBPHRAR A OEOBBL IR hvention used
accor he invéntion used , as specified above are those wherein n
F@ bKE FR R RGrogen; 5 R3 denote fluorine, chlorine,
mnethoxy or@h@iﬂy.ll'he present invention further relates to the
ahovgiméntiensd h@@(@é&ompounds of general formula!, wherein n
dgnotes 1; 10 R! d notes h E-C4-alkyl or
-g‘-o C4-al y? tﬁ lﬁ)enotes rtﬂéﬁef%g ogeﬁEl ea- -alkyl or
-O-Ci-C4-alkyl; R3 denotes hydrogen Preferably, the compounds of
géherakfonminladtiusédr-asspedifiad Glbovre arentbosemwhereut cbmpounds of general -
dg}g{gﬁ% Rt denotes hydrogen, fluorine, chlorine, methyl or methoxy;
R2 denot‘es(gtydrogig fluorine, chlorine, methyl or methoxy; R'denotes
h?drogen 2 sent invention further relates to the
aBove- men%ﬂ@@ﬂ@&@@n@h@%s@ﬁ@eﬁéﬁl gormiladq-atkiskein n
dedotes 1; Rindenates dusrinalogblorineC mathyler-oethoxyilkyl;

& denotes hydrogen.

Preferably, the compounds of general formula 1 used as specified above are those wherein
n denotes 1;

R denotes hydrogen, fluorine, chlorine, methyl or methoxy;
R? denotes hydrogen, fluorine, chlorine, methyl or methoxy;
1§ denotes hydrogen.

The present invention further relates to the above-mentioned use of compounds of general
formula 1, wherein

n denotes 1;

R' denotes fluorine, chlorine, methyl or methoxy;
R? denotes fluorine, chlorine, methyt or methoxy;
R’ denotes hydrogen.

In the compounds of formula 1 the groups R' and R?, if they do not represent hydrogen,
may each be arranged in the ortho or meta position relative to the bond to the benzylic
“-CH," group. If none of the groups R' and R? denotes hydrogen, preferred compounds of
formula 1 for the use according to the invention are those wherein either both groups R
and R? are ortho or both groups R’ and R? are in the meta configuration, while compounds
in which both groups R' and R” are in the ortho-configuration are of particular importance.
In the compounds of formula 1 wherein one of the groups R' and R? does not denote
hydrogen, this group may be in the ortho or meta position relative o the bond to the

benzylic "-CH," group. In this case those compounds of formula 1 wherein the group R’ or
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R2 denotes fluorine, chlorine, methyl or methoxy; 25 R3 denotes
hydrogen. In the compounds of formula 1 the groups R' and R2, if they do
not represent hydrogen, may each be arranged in the ortho or meta
position relative to the bond to the benzylic "-CH2" group. If none of the
groups R' and R2 denotes hydrogen/preferred compounds of 30 formula
1 for the use according to the invention are those wherein either both
groups Rl and R2 are ortho or both groups R' and R2 are in the meta

configiurpiion. Whileee mf?%&% ;e oth-grayes: iy aad Ba%@nﬁzm;,tlg%efmed
%)tho confvgﬁlrat|}?.in8(i1?re12)fe articular importance. Inthe compounds of
e

Pmtita T Wheke {¥¥roups R1 and R2 does not denote
hydrogen, this group may be in the ortho or meta position relative to the
FonekiQaine ;36rhaB Ry lint-GHiRsrg KiuRe i libis isas@ thesadompenndsiofmula 1 are

fggéﬁtﬂ& ghgvm% t@&@;gg{pa@o% 7 R2 which does not denote hydrogen
onfi

is in the ort uratlon areé rticularly preferred for, use according to
the inGetBR A dmﬁw&é Ty IGHE BRI bt e fametigHylamino]-ethyl -
compdtihdenobdidehieralforiroia;4 are 5 used for the purpose described

abaves hydroxy-3- {1 -hydroxy-2-[2-(4- ethyl-phenoxy-acetate)-1,1-dimethyl-ethylamino]-

6- hydr 4-methoxy-phenyl)-1,1- dlmethyl ethylaminol-
ethyl}- %—yikgé%{hgmﬁgok zm-géxzr(?ne -"6-hydroxy-8- { I-hydroxy-2-[2-(4-

ethyl- Mﬁvya%e{t%r@dloﬁd?rﬁ?e{ﬁw}&%é(nﬁﬁ%ﬂc @H&)r}} kﬁllﬁéﬁ%{ethylammﬂ
1,4]oxakiyl134bhedLd F1 6+ hydedxys-8{é:hydroxy-2-[2-(4-phenoxy-acetic

d) Ly & % [+ -
8021 %me%g@bi@?!ﬁﬂéf%ﬁ)Hethﬁﬁrﬁ.ﬁdﬁ“@ré‘%fﬁ%hﬁ‘fﬁ *
s e R

6-hydrokyBopish§drblydrgpy(a- E%;ﬁ%dwgﬂme'rm)em}d imétmatiathgthrwopel-ethyl) -
thyl}- U51ddnbenzo[dx4iexazine3-one; }- -

6-hydre; cﬁo{x'ly@j'iow&oi?v @{@?ﬂ’@@%ﬂo@y@%‘%ﬁyﬁ@'ﬂﬁ%ﬁé’t‘rﬁ%&%ﬂ&ﬂﬂlo) ethyl}-

ethyl 4H enzo[1l,4]oxazin-3-on
8-{2- [t ﬂ)h AR - Bﬂ’ﬁ’ethyl -ethylamino]
-1-hydbeidrEthiisBshydronyditl-dimethyi-ethylamino}-1-hydroxy-ethyl} -6-hydroxy-4H-
benzo!1,4]joxazin-3-one;
- 8-{2-[2-(4-fluoro-3-methyl-phenyi)-1,1-dimethyl-ethylamino]-1 -hydroxy-ethyl }-6-
hvdroxy-4H-benzo[t,4loxazin-3-one;
-~ 8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyi-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[ 1 4loxazin-3-one;
- 8-{2-[2-(2,4-difluoro-phenyl}-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;
- 8-{2-[2-(3,5-difluoro-pheny!)-1,1-dimethyi-ethylamino}-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[ 1 ,4joxazin-3-oneg;
- §-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-hydroxy-
4H-benzol1,4]oxazin-3-one;
- 8-{2-[2-(3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-
hydroxy-4H-benzof{1,4]oxazin-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;
- §-{2-[2-(3.4-difluoro-phenyl}-1,1-dimethyl-ethylaminoj}- 1 -hydroxy-ethyl}-6-
hydroxy-4H-benzof | ,4]oxazin-3-one;
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benzo[1,4]oxazin-3-one; 20 -
8-{2-[2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylaminol-I-hydroxy-ethyl
}-6- hydroxy-4H-benzo[l,4]oxazin-3-one; -
8-{2-[2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-ethyl
}-6 hydroxy-4H-benzo [ 1,4]oxazin-3%ne; -
8-{2-[2-(2,4-difluoro-phenyl)-I,I-dimethyl-ethylamino]-I-hydroxy-ethyl}-6- 25
hydroxy-4H-benzo[l,41oxazin-3-one; -

8-{2-[2-(3.5,dil l&%&m%{&é s thvl-etdamingls s e ¥ Pethyl}-6-
hydroxy-4H-benzol1,

8-{2- [?Y(ﬁf%i%%%‘lﬁ\%ﬂ% 19 ﬂfh%ﬂ?ﬁ :ethyl amino]

-1- hyc&dﬁy@btﬂwmah@&yl}ﬁh‘ AEngdly 4 Bxdzminbhdngpoxy-cthyl} -6-hydroxy-
8-{2-[21#Bwerdinethykahenybnd, 1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-

hydro 1,4 ; o ) )
4-(4-{ yéHZ (r}))(y éﬁg%%})gﬁ ?f& %?(%thsy 1 eﬁ’ﬁ n0}-|1bhe}§1dzo[f ﬁg%gz?nhgdmxy
yl)- etht é?ﬁ‘ﬁ% LA AR TRy -phenoxy)- butyrlc acid; -

8-{2- [23—(82,42d(ﬂtﬁmomlpénywr)111Ldimethyl eﬁay]ammé}llkh@m@xw@mwﬁﬁwdr@x%
35 hydmyeiidrbanzeltdlaxazn-3-one; 8 -

S_ézfgd r{%z;(?' 10 462;0 ‘FE(:)X %hﬁa e AR Y R W eyt -6-
8-{2- [éu(dr@ﬁ&’o‘#&ﬁﬁé j-4 axaﬁwérﬂnfethwammo] 1-hydroxy-ethyl}-6-hydr

oxy- 4k-efizoffidloxazindaniey henyl)-1, 1-dimethyl-ethylamino]-1-hydroxy-ethyl } -

8-{2- Eﬁ(ﬁy@{ Q_rgh@é}&g[} ;Tg{gigtrybgghylammo] 1-hydroxy-ethyl}-6-hydr
oXy-

1.4]oxa
e i o R (R
OXYy- 4hbz@@mzd[hhb]@mﬂn@émnﬁ ong;
8-{2-[28(42ffuaro-dimethaxyerhenst) . L-oimety ety amino]-1-hydroxy-ahyl } -6-

hyl}-6- r 4 n-3-one; -

8y{£ -[2- J{% %gr&c:)t%b g%ﬁ%ﬁgﬁ%ﬁ; E% 1- dlmetmfl -eth Iammo]- -h drox%/

ethyl}-BIRydrbky AR ‘b%r&%f[@ﬂ%‘?&ﬁfi 1 d-g@sthyl-cthylamino}-1 hydroxy-Ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;

- 8-{2-[2-(3-chloro-4-fluore-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl | -6-
hydroxy-4H-benzol 1 ,4Joxazin-3-one;

- 8-{2-[2~2,6-difluoro-4-methoxy-phenyi}-1,1-dimethyl-ethytamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4)oxazin-3-one;
8-{2-{2-(2,5-difluoro-4-methoxy-phenyl)-1,1-dimethyi-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo{ 1 ,4]Joxazin-3-one;

- 8-{2-[2-(4-fluoro-3,5-dimethyl-phenyi)-1, 1-dimethyt-ethylamino]-1-hydroxy-ethyl } -
6-hydroxy-4H-benzo[ 1,4]joxazin-3-one;

- 8-{2-{2(3,5-dichloro-phenyl}-1,1-dimethyl-ethylamino -1 »hydroxy—éthyi} -6-
hydroxy-4H-benzo{l,4}oxazin-3-one;

- 8-{2-[2-(4-chloro-3-methyi-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo{1,4]oxazin-3-one,
8-{2-[2-(3,4,5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]- 1 -hydroxy-ethyl }-6-
hydroxy-4H-benzo[ 1 4joxazin-3-one;

- 8-{2-[2-(3-methyl-phenyl}- 1,1 -dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
4H-benzo[1,4joxazin-3-one and
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- 8-{2-[2-(4-chloro-2-methyl-phenyl)-1,1-dim ethyl-ethyl
amino]-1-hydroxy-ethyl}-6- hydroxy-4H-benzo [ | ,4Joxazin-3-one; 15 -
8-{2-[2-(4-chloro-3-fluoro-phenyl)-1,1-dim
ethyl-ethylamino]-1-hydroxy-ethyl}-6- hydroxy-4H-benzo[l,4]Joxazin-3-one;
8- {2-[2-(4-chloro-2-fluoro-phenyl)-1,% -dimethyl-ethylamino]- |
-hydroxy-ethyl }-6- hydroxy-4H-benzo[ I , 4] oxazin-3 -one;
8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethyl amino]
éligy[iizg%égﬂedﬂbﬂ}dﬁz%rﬁyg@%y%ﬂibﬂﬁi&hﬂd—@ﬁ&?&lfﬂn@}oﬂﬂwmxwe&y}}n6—
-{2-[2-(2,6-difluoro-4- oxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydrox
y- eth% -gz%é%%gﬁjﬁm%ﬁ%%%%x@%h-3-one; -
8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethyl amino]
{ir bystexysptioy ke Gebyminciny yadida- biénizs (ol (4] dxazim8niomed2Be of the
%zix%'flga(ﬂrsf IorRseprdimetiyirheniiLidarimeinybatayiasmingl-lhyaraxys of the
et yv}- l6}%'%“(‘1r()_>§/-4H-'E)enzo£]_‘I,él%o;i zin-3-on A p ¢ h ds of
DA S REABRO: SRR et SO RS ST s Ay ofpppunds ©
ﬁymymtm@qg@ppg]@g@ﬁhcg_@ﬁyp_in the form of the enantiomerical%gf pure
&dRridddrchian: grnathyl-phand)shibdisetiyhe tudamind}-bhixnoxdy-eisy
'k%eﬁgofaxﬂ{%x;faﬁeQ%g%iﬁgom@;%@nﬁé)ﬁ. |
8-{2-12-(3,4,5-trifluoro-phenyl)-1,I-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzol[l,4]oxazin-3-one; -
8+ 2:2H(8- nypthythohreesdipt T rivetitmsthglatthinthe nbprchiydroianediyn-o-Fgdr
8%2 Ec!ﬁgﬁli@d@%#ﬂ]@(%m 'ﬁ%@@%&ﬁdﬁ% acid addition salts with pharmacologically
-{2-[2-(3,4-dighloro-phenyl)-1, 1:di - inoy -I- z
s R R LAt
invention relates to the above-mentioned use of the 5 compounds of
farmeuianbinsthedben ohtterindividlead ppticabisomet poprrimtiures phafraceutical
indiyidua aﬁﬂé%@t]gﬂm%?ﬂé}ﬁ%imiﬁh%ﬁw&%ﬁ%@ %@é&(fé@é@%@i@t&@ B6@ thfong
compaounds ormula, 1 for the purpose described above in the.fo :
BN B R e i oike B e oel Byonic
obtheckBihpdulids iprsielrly pederable according to the invention to use them for

preparing a pharmaceutical composition for the treatment of bronchial asthma.

It is also preferable to use the compounds of general formula 1 for preparing a
pharmaceutical composition for the treatment of pulmonary emphysema which has its
origins in COPD (chronic obstructive pulmonary disease) or ol -proteinase inhibitor
deficiency.

It is also preferable to use the compounds of general formuia 1 for preparing a

pharmaceutical composition for the treatment of restrictive puimeonary 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

tymphomas.

It is also preferable to use the compounds of general formula 1 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,
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exceptional importance according to the invention. 10 In another aspect

the present invention relates to the above-mentioned use of the

compounds of formula 1 in the form of the acid addition salts with

pharmacologically acceptable acids as well as optionally in the form of

the solvates and/or hydrates. 15 Thel@ompounds of general formula | are

preferably used for preparing a pharmaceutical composition for the

treatment of obstructive pulmonary diseases selected from among

Rrachiakasth 'ﬁl@t&@@ diafrigrAsihmadhse yerfoastimae@auistRIIA by various

%ﬂacks an chronic %nchlt@étwhlle isfpﬁ‘”'ﬁ%%&?ﬁ%{% 39431 ﬁ%ﬁ?ﬁgéﬁged _
HEVERGON to Ua& themtfor p preparing a pharmaceut ical composition

foRIEQRaktPe ADBTBrore e e ich Y (08 arespletersbRIYEgaaIpqes, systemic

ceRAdnds of genedabiqremialdrfargeesparihg:afphanmabebiticdt's disease,

qamgaﬁmqr‘té%m NERMERS of RUbRAnA hamRYSeBR WO ehHaS its

origins In COPD (chronic obstructive pulmonary disease) or al-proteinase
inhibitor deficiency. 25 It is also preferable to use the compounds of
derrerabforeitrbit forprépariery oyskamh seeermc Ao pb & GroR iHE?

treatmetheiresticive pulfoe Hiss Yreisaasesiseiarietdxanvamangistidrgie.
alveolitis, restrictive pulmonary diseases triggered by work-related

noxious substances, such as asbestosis_or SI|ICOSI %nd restriction

CHBBHDY AT SHHOHTS P amtP Ao SeRHAId PRI h érgigYRPAring @
cpirgincratisa congrohoaieolare tansmomalzndnttiphoniess feigeigwle bronchitis

PLgicralie de-usaitbe wRmpesits oligeprretJasiiuah Jab AeRatg @
pharmaceutical composition for the treatment of interstitial pulmonary

diseases selected 35 from among pneumonia caused by infections, such

o forlsransirehsdetion By sRTRROSNdD Oh&EReFH, Ihmyla driftb PEcparing @
helainthsarcathempathogefis, (ha eemoritis Causedibytasrious factors,
such as for example aspiration and left heart insufficiency,

radiation-induc neumonitis or flb OSI coIIa nos ch as for
eXdrmiRe Fﬁfﬁﬁ%ﬁyt e%er% %méa;%]feml ¢ g%o%%‘f}?%gzgr ovdosis.
gramUiTITRIGE8 SOSUhIHS TP eRatBiBra ek S BidB4adult respiratory distress
syndrome}.

It is also preferable to use the compounds of general formula 1 for preparing a
pharmaceutical composition for the treatment of pulmonary oedema, for example toxic
pulmonary oedema after aspiration or inhalation of toxic substances and foreign

substances.

It is particuiarly preferable to use the compounds detailed above for preparing a
pharmaceutical composition for the treatment of asthma or COPD. Also of particular
importance is the above-mentioned use of compounds of formula } for preparing a
pharmaceutical composition for 0n¢e~a»day treatment of inflammatory and obstruciive

respiratory complaints, pa'rticuia'riy for the once-a~day treatment of asthma.

The present invention also relates to a process for the treatment of the above-mentioned
diseases, characterised in that one or more of the above~-mentioned compounds of general
formula 1 are administered in therapeutically effective amounts. The present invention
further relates to processes for the treatment of Asthma, characterised in that one or more
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5 idiopathic interstitial pneumonia or idiopathic pulmonary fibrosis (IPF). It
is also preferableto use the compounds of general formula 1 for preparing
a pharmaceutical composition for the treatment of cystic fibrosis or
mucoviscidosis. 10 It is also preferable to use the compounds of general
formula | for preparing a pharmaceutital composition for the treatment of
bronchitis, such as for example bronchitis caused by bacterial or viral
infection, allergic bronchitis and toxic bronchitis. It is also preferable to use

PESOTRRUNGS, glgeqp%ﬂlg H?ﬂlg'fjagﬁ RIERANNG § JoRNAHRACEHHEGRL a day in

composmon ort e treatment of bronchiectasis. It i5 also preferable to use
Heeprbsehas Ry Enh araUSimula | for preparing a pharmaceutical

composmon for the treatment of ARDS (adult respiratory distress

%ﬁqm@diagnlkﬁﬁm%ﬂﬁﬁmgdm e SRIRAUMNEISAS SRARI8br example salts

G deLRERlo S Pt e samReion R Ame el

pu monar Poe OF BXz oxIc. monary edema a iration

dryﬁiamraﬂb%m&f@@@f%@éﬁ WB?@@H@%@E%\@EOQW% hydromaleate,
ravdieuerytareférabietatseythectoapdydds detaiedigbovefort prepdmngalate, -
%) @éﬁ&%ﬁ%%'@d?@&@&%%@é%cf%ﬂ}% esimantofasthina EERRAA IS

of p Iar [ nce EW abo tione of c oun
S0 B SRR B v R L oSO TS: B g end

t&eaitm@ﬁﬂbﬁlﬁwmmﬂa%ry and obstructive 30 respiratory complalnts

particularly for the once-a-day treatment of asthma. The present invention

a&?&ﬁ%'ab%% %%&f@ne%sgcﬁaram%ﬁm@%9 the eh%maﬂgaes&
|seases characterlse at one or more o e above ntion
CBIFHBRAIP B eIk D ?BFﬁia%1%%%%ﬁ.§fé$@&ﬁﬂ%@i%iﬁﬁ&%§%}eﬁ according to

effectiverarmounts. The present invention 35 further relates to processes
for the treatment of Asthma, characterised in that one or more 11 of the

ab@ﬁ/@sgmﬂﬂmg gamneuntis pligenrrablormuipgtrrel ddminisereshapcRnally be
in therapeutically effecti ve amounts. By acid addition salts.with :
RO EAT SO HOTIEL SR 1 BT S s enantiomers
or racemates. If the compounds are used in enantiomerically pure form, the R-enantiomers

are preferably used.

Unless otherwise stated, the alkyl groups are straight-chained or branched alkyl groups
having ! to 4 carbon atoms. The following are mentioned by way of example: methyl,
ethyl, propyi or butyl. In some cases the abbreviations Me, Et, Prop or Bu are used to
denote the groups methyl, ethyl, propyl or butyl. Unless otherwise stated, the definitions
propyl and butyl include all the possible isomeric forms of the groups in question. Thus,
for example, propy} includes n-propyl and iso-propyl, butyt includes iso-butyl, Sec.butyl
and rert.-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

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

Unless otherwise stated, the term alkyloxy groups (or -O-alkyl groups) denotes branched

and unbranched alkyl groups having 1 to 4 carbon atoms which are linked via an oxygen
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5 selected from the group comprising the hydrochloride, hydrobromide,
hydroiodide, hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroaaetate, hydrobenzoate, hydrocitrate,
hydrofumarate, hydrotartrate; hydrooxalate, hydrosuccinate,
hydrobenzoate and hydra p-toluenedé@lphonate,preferablythe
hydrochloride, hydrobromide, hydrosulphate, hydrophosphate,
hydrofumarate and 10 hydromethanesulphonate. Of the above-mentioned
aﬁidx a@dﬁiﬁpl%ﬁﬁtﬁ&m galisief hytrdchigrithabicy, methdnesoighopicacid he
ZOIC acid acefic acid are ularl ferred accordin t
éﬁ‘t’%ﬂo%@e g us%%c?or ﬁg fg@ td(g(:lnveﬁ#o 'the rggn%aﬁgﬂ?ldtgeg tgegﬁgl%mups
ﬁ@mhylax]y m&gyiomomlwlb&y usbdtidcthe fOntesf tHemadivislamdopticdgfinitions
Somﬁ riﬁs'ﬁ%{ﬁsu?{t Igndividu %'s?'ﬂ fLams 2 gcr?;]r"rr(t%‘o‘ﬂﬂé‘ﬁ%uy sBeguestion.

are n enantlo erica Iy pure e R-enantiomers
heupréferatypisguop0dn Ies@é@h@mngeyémnednﬂlheoamp@q@ww%éoxy includes

JRighnehaned AL RRNGHRI AL ATBLDSRaYING KO & RTAMAI IS ope of the
OWI ig are mentioned by way of example: methyl, ethyl, propyl or -
patyEninmseniovabedare dlprsisarendnveade thepron Blllﬁé%nsé&q@fdmgly , the
qu%‘?s%@?ﬁo%%@%@yeﬁ?%o%héﬂ HHORYREPM e Rless OthapmsaeSialags
the definitions 25 propyl and butyl include all the possible isomeric forms
aheHy rou SN GIe BRI PR, PdYi@xdmple, propyl includes n-propyl.
and iso-propyl, butyl includes iso-butyl, sec. butyl and tert.-butyl, etc.
ss oth I.’\NI estated e alkylene Qraups che
R R R oD e B S0 B o R Elgtt Mo romine o
Tb&ﬁelldﬂwmgsatetmmm,lﬁuwoth@@mm miethiyle ars, therpliefsared halogens.
n-propylene or n-butylene. Unless otherwise stated, the term alkyloxy
groups (or -0-alkyl groups) denotes branched and unbranched alkyl
g’F&)lpsrhawngﬂa@om%@gb@ﬁhawmtwﬂmmar’@elWé@?%@aﬁ%ﬁ%@ﬁbhtqzﬁhom
E’%a?%é%@%% legcaf (hesadp QW%WWQ@S&?W& é%ar@ﬁ%ﬂﬂ%%m for example
r

yloxy. The abbreviations MeO-, EtO-, PropO- or BUO- are used in
Sﬁm& ‘dés‘é’sﬁ@é@erﬁ@)té@tﬁéﬁ@?@eﬁ?m of which reference is made at this point.

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 heremafter.
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methyloxy, ethyloxy, propyloxy or butyloxy. Unless otherwise stated, the
definitions propyloxy and butyloxy include all possible isomeric forms of
the groups in question. 5 Thus, for example, propyloxy includes
n-propyloxy and iso-propyloxy, butyloxy includes iso-butyloxy,
sec.butyloxy and tert.-butyloxy, etc. % 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

B35 hIACENRIR AR 9roURS, MRIYIOXY. @RYLeY: REABMOKY . OriRHBAGX A B amino]-

Rhalogen within he sco € qof the present invention denotes fluorine,

EHERE LS Rhe BR Y ale- R less stated otherwise, fluorine, chlorine

and bromine are the preferred halogens. The compounds according to

the invention may be gt anafggously to methods 15 already known

from the prior art. Suita me hods| of pﬁeparatlon are known for example

from US 4460581, to the e ntents o grence is made at this

point. The examples of synthesis described telow se illustrate new

compounds according to the invention in more detail. owever, they are

intended only as examples of Pfbcedures 20 to illustrate the invention

without restricting it to the subject matter described in an exemplifying

caRa it hFrf'mat f— - 4 %)é Wle : yqu§ﬁ»1~hvdr0x—eth 1}-6-benzvioxy-
*hvdrox V-pheE -11-dimetnvi-ethylaminol-

&k&zin-3-one 0 OH HN/ HI Me Me OMe OH 5 a) 8-

‘71. elvil il [ & & s’:n.. 4

{244 (Mmﬁ%lmﬂ%ﬂvbﬂmhﬁxv}mmyﬁ-em\)@}ym@]wmate are added at 70°C to a

-bydronysety! @ﬁ%ﬁﬁ)ﬁﬁgﬂb&z %ﬂrﬁ&ﬁé%}@%@@ﬂrﬁ&ﬂﬁeﬂﬁ 10 mL ethanol and the
Gl e e g pie el adiqihy,
||bq[g@yﬁﬂ_d@gﬁgﬁé1z@nﬂxm§1xmre 13 stm"ed for one hour, combinéd with' 10 mL acetone
and stirred for a further 30 minutes. The reaction mixture is diluted with 150 mL ethyl
acetate, washed with water, dried with sodium sulphate and evaporated down. The residue
is dissoived in 50 mL methanol and 100 mL ethyl acetate and acidified with conc.
hydrochloric acid. After the addition of 100 mL diethyl ether the product 1s precipitated
out, The crystals are filtered off, washed and recrystallised from 50 mL ethanol.

Yield: 7 g (68%; hydrochloride); m.p. = 232-234°C.

b) §-{2-[1.1-dimethyl-2-{4-methoxy-phenyh-ethvlamino]-1-hvdroxy-ethyl } -6-hydroxy-

4H-benzol l 4loxazin-3-one

6.8 g of the benzyl compound obtained previously are hydrogenated in 125 mL methanol
with the addition of 1 g palladium on charcoal (5%) at ambient temperature and normal
pressure. The catalyst is filtered off and the filtrate is freed from solvent. After
recrystallisation of the residue from 50 mL acetone and some water a solid is obtained
which ig filtered off and washed.

Yield: 5.0 g (89 %; hydrochloride); m.p. = 155-160°C.

The (R)- and {S)-enantiomers of Example 1 may be obtained from the racemate, for
example, by means of chiral HPLC (e.g. column: Chirobiotic T, 250 x 22.1 mm supplied
by Messrs Astec). The mobile phase used may be methanol with 0.05 % triethylamine and
0.05% acetic acid. Silica gel with 2 particle size of 5 pm, to which the glycoprotein
teicoplanin is covalently bound, may be used as column material.
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10 mixture is stirred for 15 minutes. Then within 30 minutes at 10 to 20C 1
g sodium borohydride is added. The mixture is stirred for one hour,
combined with 10 mL acetone and stirred for a further 30 minutes. The
reaction mixture is diluted with 150 mL ethyl acetate, washed with water,
dried with sodium sulphate and evagérated down. The residue is
dissolved in 50 mL methanol and 100 mL ethyl acetate and acidified with
conc. 15 hydrochloric acid. After the addition of 100 mL diethyl ether the
RQguttisipregipiaiedout) e crysialeane diterad GHonwagbrdandts 9 min. The
g%gx%a@é'g%grggg ﬁo‘?aﬁ%d%?%ﬁl%&ﬁé%i if, LG8 dyelogblasidg); m.p. =
LA D2 (ORASHREG AP FRA S SRR In iRy - SRRy foxgmple 1
20 4H-benzo[1,410xazin-3-one 6.8 g of the benzyl compound obtained
HEMous!y e hidrgenateddn 125 Ml erihandewith-theaddiiiondahatgyl-
p Ilzicﬁu}mO on.chare 3 55%}) Eai a}r&b'egt_%%@perature and normal pressure.

i [ freed from solvent. After
recrystallisation of the residue from 50 mL acetone and some water a
solid is obtained ichyis fikgred off and washed. Yield: 5.0 g (89 %;
hydrochloride); m.p,g 155 . Tiﬁie - and_(S)-enantiomers of
Example 1 may be obtaitiedifrom the pa -o example, by means of
chiral HPLC (e.g. colu @‘ irobiofie T M50 2210 mm.sufiied 30 by
Messrs Astec). The mobileé phase used may be methanadl with 0.05 %
triethylamine and 0.05% ddétic acid. Silica gel with a par?lcle size of 5 m,
to which the glycoprotein teicoplanin is covalently bound, may be used as
cglumn matarialyld RelprionHime.(R:epantiomsim 0k Minseieetion 6.

me (S-enanfiomer) = 45.9 min. The two enantiomers are obtained by

RRIOR G A RIS HAERIRE Rl ases. Of outstanding importance

abtoKdioestp thtivervoripserber s fizattnise of ek diprempayhisppancd from
21 SolpcienonBx (Lanveeaxyr 24 2ok 2ihyl A-phenpgsagatatebdd I-tinethiddimethyl-2-
ethylamingl-ethylatenagll.Haxazindaane -0 OH H HN N

Yield: 16.5 g (69%, hydrochlonde}; m.p. = 212-214°C.

~—+

~—+

b) §-{2-11 1-dimethvi-2-(4-phenoxv-acetate ethyl)-ethylamino]-1-hvdroxy-ethyl }-6-

hvdroxv-4H-benzo[ 1.4loxazin-3-one

8 g of the benzylalcohol obtained previously are dissolved in 106 mL ethanol, 100 mL
methanol and 10 mL water and hydrogenated in the presence of 1 g palladium on charcoal
(5%). After uptake of the theoretical amount of hydrogen calculated the catalyst is filtered
off and the filtrate is evaporated down. The product that crystallises out when the solvent is
distilied off 15 suction filtered and washed.

Yield: 5.5 g (81%; hydrochloride); m.p. = 137-140°C.

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

racemate analogously to common methods known in the art.



10

15

20

25

Me Me / G~OEthyl OH O 10 a) 8-{2-[I 1-dimethvI-2-( ethyl
4-phenoxv-acetate)-ethylaminol-I-hvdroxv-ethyl)-6-
benzyloxy-4H-benzo[1,410xazin-3-one Analogously to the method
described in Example la) the title compound is obtained from 15 g
(6-benzyloxy-4H-benzo[l,4]oxazin-34éne)-glyoxalhydrate and 11.8 g
1,1-dimethyl-2- ( ethyl 4-phenoxy-acetate)-ethylamine hydrochloride. 15
Yield: 16.5 g (69%, hydrochloride); m.p. = 212-214C. b) 8-{2-11
Edimeievi: 2-(vphenoxyiapeiaie.ethyl)ethyiaminldhvdrarviettybényi-

rékcljr%g/l 4H- t%ﬁ: Qﬁ{ _‘QQ{(Z% nz3-one 839 of the benzylalcohol obtained
Srev ' , 100 mL 20 methanol and 10

mL water and hydrogenated in the presence of | g palladium on charcoal
(5%). After uptake oretigal amount of hydrogen calculated the
catalyst is filtered off,gnd the filttate ﬁ evaporated down. The product that
crystallises out when the Nt is”distiled off is guction filtered and
washed. Yield: 5.5 g (81%;.hydrochldfiie)tem. ‘ 5,14(2\[?)()%5 The (R)-
and (S)-enantiomers of thisiembodiment may be obtained by separation of
the racemate analogously ®'common methods known in the art. 15
Example 3: 6-hvdroxy-8- { I-hvdroxy-2-[2-(4-phenoxy-acetic acid)- 1,1

@ﬁ'%eé*"&d -[§hyBRIR): @t@yPT: @Z&E&e’é&ﬂ% Zihy -&%Pr%@b&bletﬁbl} -6-

COOH O

etfﬁwlé’[’ﬁg/ hﬁ”&f‘ﬂ_ﬁh“ e%h?/’l’}e i rlr(l)%tdg/ (Ex g@%?x}!eadcssc?lved in 125

mL methano! and hydrogenated in the presence of 1 g palladium on charcoal (5%). After
uptake of the theoretically calculated amount of hydrogen the catalyst is filtered off. 2.6 ¢
sodium hydroxide dissolved in 20 mL water are added to the filtrate. The mixture 18
refluxed for 30 minutes, the methanol is distilled off and the residue is combined with 10

mL water, 20 mL n-butano!l and 3.9 mL acetic acid. The precipitated solid is suction
filtered and washed with diethyl ether .

Yield: 7 g (87%). The hydrochioride is obtained by recrystallisation from .5 molar
hydrochioric acid. M.p. = 152°C.

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

racemate analogously to common methods known in the art,

Example 4: 8-{2-[1.1-dimethvl-2-(2.4.6-trimethviphenyD-ethylamino -1 -hydroxv-ethvl} -
H-hydroxyv-dH-benzol ! 4loxazin-3-one

O\\I/\o OH Me
HN N
Me Me
Me M

OH

e

a) 1-{6-benzvioxv-4H-benzol 1 4loxazin-3-one}-2-{ 1 1-dimethvi-2-{2 4 6-trimethviphenvi}-

ethyliminol-ethanone

72 g (6~behzy§oxy—4H—benzo[ 1,4]Joxazin-3-one}-glyoxalhydrate and 3.6 g 1, 1-dimethyl-2-
(2,4,6-trimethylphenyl)-ethylamine are heated to 70°C for one hour in 100 ml. ethanol.
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benzyloxy-4H-benzo[ 1,4]oxazin-3-one hydrochloride (Example 4a) are
dissolved in 125 mL methanol and hydrogenated in the presence of | g
palladium on charcoal (5%). After uptake of the theoretically calculated
amount of hydrogen the catalyst is filtered off. 2.6 g 10 sodium hydroxide
dissolved in 20 mL water are added 16 the filtrate. The mixture is refluxed
for 30 minutes, the methanol is distilled off and the residue is combined
with 10 mL water, 20 mL n-butanol and 3.9 mL acetic acid. The
M%imwﬁﬂg&aﬁ@éﬁ@ggwﬁtéikt@ﬁgdina@maﬂgi withediethyl 2iaes). af et thyl
l]g)l ?ﬁg loride is ined by recrystallisation from 0.5
ﬁydro%x oneacid. M M 52C The (R)- and (S)-enantiomers of
thls embodlment may be obtalned by separation of the racemate
analoolislydiredmlvo (2 methostknipivenin) teeh pism® E xdrbiexd: Bh{R} {§-
]béﬂm%l%l @(geﬁg)—]tqimg;&\émt@_@}{g ethylaminol -I-hvdroxy-ethvi~

,\% eVdr gi) ch1 szboalseﬂgé%%é gcgor} ing 16 tge prascn'gflz\cli clt\éc?deéggl %r'e/(ﬁggolved in
1L08-engiienal-and-Bemrefl i eerhizesrafinmg 3 U reimiétHR 92 wib-tfresodium
hydpdienivje2bethytimiie loatenena ffe2 - GdaanzytaXyr-4k-henzad the mixture is
*sﬁ%gﬁﬁ %%ﬁ@y OXa ethy ¥g Eﬂiﬁt&pqﬂ%‘l t;:%cgfm:emxl\gatm The product that

(2,4,6-trimeth lamine are heafed to 70C for gne hour
TSI YT watm%%h&w& ?&wqg?.ﬁavébﬁﬁf %Oflf and washed.

wéishid with #ibariokdaed dindhyl nether 2Yi8{d (8:00194%)m.p. = 175C.
b) 8-{2-11,1-dimethvl-2- (2 4,6- trlmethylphenyl) -ethvlaminol-I. hvdrox

HE ] AEL combined within 30 min at 10-20C with 0.7 g
s@eﬁ lgmf ﬁmrbhm/rh(demtdlsﬁ wediferdons o) Afteydheeacdition 0f36:minethanol

AGRIPNR NRIIMSKIYES IS paliadium on charcoal (5%) at ambient temperature and normal
pressure. Then the catalyst is filtered off and the filtrate 1s evaporated down. The product
that crystallises out on the addition of aceione 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 common metheds known in the art.

Example 5: 6-hydroxv-§-{1-hvdroxv-2-[2-(4-hvdroxy-phenvD-1.1-dimethvi-ethviaminol-

ethyl}-4H-benzol1.4joxazin-3-one

O
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stirred for 30 minutes and then diluted with.ethyl acetate and water. The

product that 10 crystallises out during acidification with cone. hydrochloric

acid is filtered off and washed. Yield: 7.4 g (80%, hydrochloride); m.p. =

235C (decomposition). c) 8-{2-[l.I-dimethvl-2-(2.4,6-trimethylphen 1

-ethylaminoi-1-hvdrox -ey thyl)-6-hvdroxy- 4H-benzo[1,4loxazin-3-one 15

7.4 g of the benzyl compound obtained in Step b) are hydrogenated in 125

mL methanol with the addition of | g palladium on charcoal (5%) at

anbient tempeEliyie anchpoisRalpheasbuy Thendhe-batayst istiitpeddifvioxy-

@96‘@ Ht{q ;&%;‘?%(%PS gted down. The product that crystallises out on
suction filtered and washed with acetone and

B e aEP RIS PRI TRTuSchiGrReEy e -2 gl L 4loxazin-3-onc)-

(elyooatipabitionpd206Thé, { Rty Sy érgntionyersafthgledibudinasatogously to

mgf%&m@mﬁgi mpgﬁ@y%@g thg. racemate analogously to common

C)X\S/ kn&‘( I%\Ygfé’%ﬁ m ll%lf.s %ﬁ et\rllv?a{rlnlnol 25

ethyl}-4H-benzol[1. 4ona2|n 3-one O ~O H H HNN MeMeOH OH 17 a
-l {2-glimethy bR (42hidhorvopheiyrethyihatainolod-hid-dybxy-ethvl }-6-hvdroxy-

ety ;ycjgﬁn%ggnzo[l 4loxazin-3-one The title compound is
pﬁﬁrmnz ox% %H -benzo[1,4 o§><<a in-3- on £0.6 g
glyo%DhRFrEREmATE B8 Y TR L Py sy b%’é*ﬁy T
aridladjousiy Whascte (Sfoc et lipe faldmelventor E&@rrﬁpt@lqea))f W@@P@?@@Hy

(4% hvdoshiarigelydidhen 2286 iDfilid@d bif and the filtrate is freed from
P Wh%é SO ORCRNRIM CHIMBIING HIYALOY ABY HRDH P WM dictny

benzo loxazin-3-one
ether. The product precipitated 1s suction filtered and recrystaihsed 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 common methods known in the art.

Exampie 6: 6-hydroxy-8-{1-hvdroxy-2-[2-(4-isopropyl-phenvi}-1.Idimethyl-ethviaminol-

ethvi}-4H-benzol L 4joxazin-3-one

o
Y\o OM

H
HN N l

OH

a)} 1-{4-isopropvi-phenvl-Z2-methvi-propan-2-ol

The reaction of a Grignard compound, prepared from 20 g (119 mmol)
4-isopropylbenzy! chloride, with 11.4 ml (155 mmol) acetone yields the target compound
as a colourless oil. Yield: 13.0 g (57%); mass spectrometry: [M+H] = 193,
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10 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 solvent. The residue is
dissolved in ethanol with heating and&hen combined with diethyl ether.

The product precipitated is suction filtered and recrystallised once from

water. Yield: 15 3.6 g (72%, hydrochloride); m.p. = 159-162C. The (R)-
md&(@)ﬁﬂ@ﬁﬁi@m@rﬁu@ﬂﬂm anhedimentimiydoeahigained by separation of
%ﬁ%%g%%%%maég&%ﬂ%twwg e kAR P61 AR A)-2-methyl-

xam
VBRI RERG: AR Br AT T ThechAESRO B s gRred onto
tlevijatdi-ubbmadd i Kidazni{B-oriudr MO dBktide lNuboh JudkE 2hich time a solid 1s

Jpl(é[c@@gégpyh{ghggqy&gnmﬁg?y&gmg -ol The reaction of a Grignard

COmBOUn, PEBRIE 10m 20 (115 ;g isppropylbenzyl hioide
e

mmaol) ‘acétone y target compound as a
colourless oil. Yield: 13.0 g (57%); mass spectrometry: [M+H]+ = 193. 18
) N-{2-disapioghdrptienyNsisikitimethvizatindl-acetamide A Ritter

fR%&&%h'éf“g'iﬁﬁ%d(@%‘MH? Jf@? -fﬁ’gb % henyl) 1,1-dimethyl-ethyl]-acetamide
-(4-isopro yI p %Z ﬂmet é)gp - -oI |n heg anner described for
%M%TE SEOBE PRI BUF(é’ﬂDBnet ce water and made
atkalihg \Qﬁtlg WUMVﬁymiéﬂméebd‘mﬂon 28éri#fyWhich time a solid is 5
preC|p|tated ThIS Is suction filtered and dried. Y|eId 9.90¢ (80%) mass

piey- 1,1-dimethyl-ethyl]-acetamide 10 analogously to
tlﬁel 5@@‘@@Uﬁﬂmdﬂﬂd)dmwhi@f%ﬂ&pi@}?%)ﬂmy%%@(ﬁ -bgnzo[ 1,4}oxazin-3-one
hydrach (!ﬁ@)nﬁbg 7(30463R6f- 9}); nyl)-1,1-dimethyl- ethylamme are stirred for one

Ghber,:éé/ %9_ -be H%’E?Etharlgl( e?EE%@Qgprheernt]E n%%m/ije%mﬂ%rmemol)

nzo oxazin-o-
sodium borohvdride are added. The mixture is stirred for one hour, diluted with 5 mL

acetone and stirred for a further 30 minutes. The reaction mixture is acidified with
hydrochloric acid, combined with 100 mL water and 80 mL ethyl acetate and made
alkaline with ammonia. The organic phase is separated off, dried with sodium suiphate and
freed from the solvent. The residue is dissolved in 20 mL ethyl acetate and 10 mL water,
acidified with conc. hydrochloric acid and diluted with diethyl ether . After the addition of
a crystallisation aid the precipitated solid is suction filtered and washed. White solid.
Yield: 1.7 g (52 %, hydrochloride), m.p. = 220-222°C.

e) 6-hydroxv-8-{1-hvdroxy-2-[2-(4-isopropvi-phenvli-1.1 dimethvl-ethviamino]-ethvl }-

4H-benzoll 4]oxazin-3-one

1.6 g (3.0 mmol) 6-benzyloxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl}-1,1 -dimethyl-
ethylaminol-ethyl}-4H-benzo[1,4loxazin-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 soivent distilled off and the residue
recrystallised from 1sopropanol. White solid.

Yield: 1.1 g (85%, hydrochloride); m.p. = 248-250°C; mass spectrometry: [M+H]" = 399,
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15 2.18 g (6.1 mmol)
benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[l,4]oxazin-3-one and

1.1 g (5.8 mmol) 2-(4-isopropyl-phenyl)-1,1-dimethyl-ethylamine are

stirred for one hour at 50-80C in 40 mL ethanol. After cooling to ambient

temperature 0.24 g (6.3 mmol) sodili$h borohydride are added. The

mixture is stirred for one hour, diluted with 5 mL acetone and stirred for a

further 30 minutes. The reaction mixture is acidified with 20 hydrochloric

ddid (Rombihed)-withti@femlo ivhie eahddB ot ent retind cadatateddndsapadaion of the

qlialingevith BRMANE ThG:SFIARIFRRASR ISERALated off, dried with

sodium sulphate and freed from the solvent. The residue is dissolved in

20 mL ethyl acetate and 10 mL water, acidified with conc. hydrochloric
detdmpit dilftad reliefiayhiad hﬂﬁ"lﬂﬁéfm&ﬂl sHetpanne -¢rogenisatin

aiwﬁmspm@p&agad s%@@,smtm filtered and washed. White solid. 25

Yield: 1.7 g (52 %, hydrochloride); m.p. = 220-222C. }- e) 6-hvdroxv-8-f

I-hvdroxv-2-[2-(4-isoogrop henyl) 1.1 dimethyl-ethvlaminol-ethyl

4H-benzo[1,4]oxazin-3- 2.

6-benzyloxy-8-{|-hydrox3N

ethylamino]-ethyl}-4H-benz(

and hydrogenated with pall i Atalyst

pressure and ambient temperature. The catalyst is suction filtered, the

solvent distilled off and the re&iue recrystallised from isopropanol. White

solid, Yield: 1.1 g (85%, hydrochloride); m.p. = 248-250C; mass

Sﬁept(r&lg{ﬁ{)iym{%tﬁlj Fel-mBnka-2-0e (R)- and (S)-enantiomers of this

eTpdTEt ey s ofne by Separaon o the acemale ANPIRIOUSH
@{quaietmmﬁheﬁgfﬁ m,qiﬂdmﬁétﬁyn@t?\m@mﬁrh@@gnwémpaéﬁmredxsthyl ether,
hydidyeA4d-henzojtidlaxazint-adone Qck@ @47 thaHM Nmperature does not exceed

30°C. After the addition has ended the reaction mixture is left to reflux for 1.5 hours and

then hydrolysed with 10% ammonium chloride solution. After separation of the organic
phase the aqueous phase is extracted with diethyl ether. The combined ether phases are
washed with water, dried with sodium sulphate and evaporated down. The oil thus
obtained is further reacted directly.

Yield: 15.5 g (90%).

b} N-[2-(4-ethvi-pheny]}-1.1-dimethvi-ethvlj-acetamide

6.2 mL conc. sulphuric acid are added dropwise within 15 minutes to 15.5 g (87 mmol) 1-
{4-ethyl-phenyl}-2-methyl-propan-2-ol in 4.8 mL (91 mmol) acetonitrile and 15 mL glacial
acetic acid, while the temperature rises to 65°C. Then the mixture is stirred for one hour,

diluted with ice water and made alkaline with conc. sodium hydroxide solution . After
further stirring for 30 minutes the precipitated solid is suction filtered and washed with
water, The crude product is dissolved in ethyl acetate, dried with sodium sulphate and
evaporated down. The oil remaining is combined with petroleum ether, during which time
a solid is precipitated, which is filtered off and dried.

Yield: 16.3 g(85%); m.p. = 90-92°C.
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OH a) 1-(4-ethyl-phenyl)-2-methyl-propan-2-ol 10 14.8 g (90 mmol)
1-(4-ethyl-phenyl)-propan-2-one, dissolved in diethyl ether, are added
dropwise to 39 mL of a 3 molar solution of methylmagnesium bromide in
diethyl ether, while being cooled with the ice bath, in such a way that the
temperature does not exceed 30C.#¥ter the addition has ended the
reaction mixture is left to reflux for 1.5 hours and then hydrolysed with
10% ammonium chIorrde solutlon After separation of the organic 15
¢t 5 H with diethyl ether. The combined

@mgr@r?%%@rq\nrr@;@aeﬁwmﬁf @é@&&%ﬂ%ﬂ?@%&%ﬁh@éqtﬁg ?dg

ara own e,0l nea.Is rr r cle Irec e
BERERS yﬁ%%ﬁ{ﬁ&% P R R e et A
EDPRIZRBAC! BY rﬁﬁﬁrmlaerza‘f%rr‘ei%emaiarépw Bé%%hfﬁlﬁﬁﬁﬁ?@geéoﬁi@%ﬂms

g/ {Bdiemgdl kthef4TRihybpbiiy | pr2ame thihqroparw 2stdns4t8 wake{ 9dridnaih sodium
@9&@@%%&%&%@%@%&@&% whils the lempsraiuriieRsSdQude

Then, the mixture is str d for one ho diluted with ice water
AR o QLT Ay AT E CBICH A AReY S R Ral roshorc
stifingdrdisuyhiitistes theiseavipasteel sbiid i o fidisievetidaisd washed
Witgldwieltey ¢ Therer uderperdeiatis digselved-msetlyl acetate, dried with
sodium sulphate and evaporated down. The oil remaining is combined

with etroleum ether durlng which trme a solrd is precrprtated which is
o ; 2 ST ;A!a ALY oeh '= '.!- m'as 1 Sy 4 roxy-ethyll-4H-

h. 4y vB |methyl ethyl amlne 16.3 g(74 mmol)
N‘r{ax% r )R l@m@u&e@%h@e@tmlgemr% Qi ReIaSSIUBXample 6d)
droi( Igf a{g eal‘l:’le enz ourSérbG x e%-'¥1| ﬁ ggtl, af rgﬂu%(enzo 1,4}oxazin-

temperat ere c ion rixture is com ice wa e

extacied tlhi?ee<ﬁrﬁé%r%0w|%h(ﬁreérx}retﬁféri>rhé émﬂrﬁbaﬂ@rb’gﬁ&epﬂé‘g&mhd
Heiasived (it Wisten ctlitediayith sodill? istiiphate and freed from the

solvent. In order to prepare the hydrochloride the crude product is
dlysuf,;é?%:& ecr?t n gil‘le\/ﬁqdl C&@g” uv grensn% —elly é&%}{exma $ﬁ|~6~hvdrowi4H—
benzo[l.4]Joxazin-3-one

The hydrogenolysis of 1.45 g (2.75 mmol) 6-benzyloxy-8-{2-[2-(4-ethyl-phenyl)}-1,1-
dimethyl-ethylamino}-1-hydroxy-ethyl }-4H-benzo[ 1 4 joxazin-3-one according fo the
prescribed method for Example 6e) vields the target compound in the form of a white
solid,

Yield: 1.07 g (92%; hydrochloride); m.p. = 266-269°C; mass spectrometry: IMAHT =385,

The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogously to common methods known in the art.
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acid and diethyl ether. The precipitated solid is suction filtered and dried.
Yield: 11.0 g (69%, hydrochloride); m.p. = 165-167C. 10 d)
6-benzvloxy-8-{2-[2-(4-ethyl-phenyl)-1 1-dimethyl-eth}laminol-I-hydroxy
ethyl}-4H- benzo[1,4]oxazin-3-one The target compound is prepared
analogously to the procedure laid daxin for Example 6d) from 2.14 g (6.0
mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-

15 3-one and 1.0 g (5.6 mmol) 2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamine.
Vﬂ}g ﬁﬁj,'g '?jdﬂlfz 91\(1%140/ % J?%ﬁ( 2 11”[‘ B DAL tefifo0- 1-hvdroxy-
Z-[2-(4-ethy -pner‘}%) I, I-gimethvi-ethylaminol- T-nydroxy-ethv
} SRGH 15e |LUL|ZQ‘£:‘B§%W‘§O The hydrogenolysis of 1.45.g
(2.75 mmol) 6-benzyloxy-8-{2-[2-(4-ethyl-phenyl)-1,1-
dimethyl-ethylamino] 1@@%;0>%ethyi;i4H-benzo[1,4]oxazin-3-one
according to the prescrlbe method for Example 6e) ylelds the target
compound in the form of &'\wk ~E 0T o7 hydrochloride);

The (R)- and

racemate analogously to commewm; methods known in the art. 21 Example

8: 8-{2-[2-(4-Fluoro-3-methyll--phen 1)-1,1- dimethyl ethylaminol-I-hvdroxy-

ethyl } 6- hvdroxy 4H benzo[ I ,4l oxazm -3- one O""~OOHHNIN!~~F
& fnotofi? Byivb O L N—

rmiahﬁo Mw sofr{bs&bl @6@:30&’0 sﬁayﬁ@&onylma@@egmme@xeﬁum Bhbmide in THE
are combined within 30 minutes with 4.7 mL (50 mmo}) isopropylaldehyde, while the
temperature rises to 45°C . 1t is stirred for 30 minutes, refluxed for 1 hour and then
hydrolysed with 10% ammonium chloride solution. After separation of the organic phase
the mixture is extracted with diethy! ether. The organic phases are combined, dried and
evaporated down. The alcohol thus obtained is dissolved in 100 mL toluene, combined
with 1 g of p-toluenesulphonic acid monohydrate and refiuxed for three hours using the
water separator. The reaction mixture is poured onto water and made alkaline with conc.
sodium hydroxide solution . After separation of the organic phase this is washed with
water, dried with sodium sulphate and freed from the solvent. Fractionated distillation of
the restdue yields the product in the form of a colourless liquid (b.p. 80-85°C/10 mbar).
Yieid: 4.1 g (50%).

b} N-[2-(4-fluore-3-methvl-phenyl)-1. ! -dimethyl-ethyll-formamide
4.9 mL conc. sulphuric acid are added dropwise at 5-15°C to 1.5 g (31 mmol) sodium
cyanide in 5 mL glacial acetic acid. Then the mixture 1s combined with 3.9 g (24 mmol} 1-

fluoro-2-methyl-4-(2-methyl-propenyl)-benzene, dissolved in 10 mL glacial acetic acid,
and stirred for 1 hour at 50-60°C. The reaction mixture is diluted with ice water , made
alkaline with conc. sodium hydroxide solution and extracted with dichloromethane . The
organic phase 1s 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-methvl-phenvi}-1.1-dimethyl-ethylamine
4.3 g (20.6 mmol} N-[2-(4-fluoro-3-methyl-phenyl}-1,1-dimethyl-ethyl]-formamide, 20
mL conc. hydrochloric acid and 20 mL water are refluxed for 2 hours. The reaction
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are combined within 30 minutes with 4.7 mL (50 mmol) isopropylaldehyde,
while the temperature rises to 45C . It is stirred for 30 minutes, refluxed
for 1 hour and then 10 hydrolysed with 10% ammonium chloride solution.
After separation of the organic phase the mixture is extracted with diethyl
ether. The organic phases are comid#ged, dried and evaporated down.
The alcohol thus obtained is dissolved in 100 mL toluene, combined with
1 g of p-toluenesulphonic acid monohydrate and refiuxed for three hours

M@Lﬂgéhedmgmapwa&ermﬁhe ARaAGHeRVIEYFR. ieoﬁaufﬁ@afmwammd and
RS AAIne Viﬁ%}&%”&,ané R a% 2  AfISh SERAEA: and

aset IS IS was water, dried with sodium

e organi
%YHB‘PF&E gamﬁe“éaeﬁwi‘eﬁé%ﬁ?eW%%&ﬂ%éf@éﬂtﬁsﬁfn@éw%f”m‘eﬁhmﬂ
nesiduia fielas dhedrodied Htthprfoiptatd eolsaidess sigtieh(blpred and washed

%@% mﬁrgﬂdﬁ%ﬁg{i %gsi?.gﬁég "y thyll-f ide 4.9 mL
methv -formamide 4.9 m
?6%1?8 i &ﬁ%?.g’a%ﬁ’ e @rgpwsetr%ﬂ 53:/ to 1.5 g (31 mmol)

sodlum cyanlde in5mL gIaC|aI acetlc aC|d Then the mlxture IS comblned

I\gﬁgggn;g m (gigg gl@gggc acid, and stlrredor 1 hour at 5 6OC
ere th ice r, made aline cone,
BB L Bt St S N S RS Ol RO o e -oe
ergdhi® phasanisdhstvifhuewscimesiutbivhes dhd fraber¢tbyir e oNeheimreacted
‘éﬁ&%rﬂ@u@gﬁlfalﬁgﬂﬁﬁl(ﬂ& Husppbiadnediisduiher keaoteeslkaalywrieddolid.

%'@l% ?3{# lz)i% @ fluora-3:methyl;rhenyl)sk d-gimethyl-ethylamine 30 4.3

N-[2-(4-fluoro-3-methyl- phenyl) 1,1- dlmethyl ethyl] formamlde 20 mL
edAe{ hitiddhionic-aeaik vt iFGeml) 5 d droRlgeethvi}-6-

wgga@ga{mm%%wm ater made alkallne with cone. sodium

droxide sol t|on I3 te t chlo om anic

q)k%‘ sﬁ) SR rled W&?'II so% {Jrﬁ‘F su%%a?ied% a?/porg%q %'gown tethyl-phenyl)
rleéréaeq@ﬂ@§W%@‘beh§¥%‘@étﬁ@hﬂénﬁﬁﬁﬁ€d%&hﬂﬂ¥é?é’é13W&rﬂéf‘ﬁ%ﬂ? target
aoit|mng Caodedhilhepdecipitated crystals are suction filtered and washed

ith di Ihite, solide Yield 3.9 884 roscopy: [M+H]" = 389.
R L Sfccscopy: AHY
6-benzyloxy-8-{2-12-(4-fluoro-3- methvl -phenyl)-I1
IFherffdthore B erniionidyafckis embodzment may be obtained by separation of the

racemate analogously to common methods known in the art.

Exampie 9: 8-{2-[2-(4-fluoro-2-methvl-phenyl}-1.1-dimethvl-ethvlaminoe]-1-hvdroxv-
ethvi}-6-hvdroxy-4H-benzof 1 . 4loxazin-3-one

OH

a) 1-(4-fluoro-2-methvl-phenvD-2-methyl-propyl acetate
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ethyl}-4H-benzo[ 1.41oxazin-3 -one 10 1.10 g(3.1 mmol)
benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one and
0.50 g (2.8 mmol) 2-(4-fluoro-3-methyl-phenyl)-1,I-dimethyl-ethylamine are
reacted and worked up analogously to the procedure laid down for
Example 6d). White solid. Yield: 0.753g (47%, hydrochloride); m.p. =
228-230C. 15 e) 8-{2-[2-(4-Fluoro-3-methyl-phenyl)-1
1-dimethvl-ethvlamino]-I-hvdroxv-ethyl

mrezg/zﬁldmbgm&%%% %&qﬂﬁ;%ham@k BAam QiR 8:nflde and 23.2

uoro- 3
B AR S S MR st oo
ﬁéﬂ%@iﬂﬁe t&v@e& &@ﬁ}i@@m%@awﬁﬁé@amnz@\a@a@‘e BhageEasparated off and
t&ytdrmkdamrﬂie)hamm s1i2? STR8QCmbIASE specitateepyalMitHitvwitB88diheulphate

ééi)ceﬁ%%}? “i‘ﬁé%f&%ﬂ%‘?zﬁu@ %BE‘A{H%%'H%)A Q%Qy@&%ﬁ‘ﬁ%@%@ acetic

aratlon of the race ate ana 0go %’to comm meth nin
P & 88 150l ORfUBIB IR SO Hym? ours at reflux
TetipratirviccThdathinspaticnaieiye is poured onto water, stirred for a further hour and

etk ﬁﬂmﬂﬁ)%rb@%@[éﬂﬂ@é@@iﬂt&@f@ﬂm@%w& Bhé brgfdid BRa8Ys are dried
1u£fhf£'a%8r On?sui i-phenyl o%”h‘?%% Al HY&@S&*%‘%% n%P%mh §tf19n%15thc

molar SO utlon 4 quoro- -met yimagnesium romide an
S0 IR 6 wa&@ﬁ%@ o ?85’&{5? SHawE Subly b B gnhpfiemban). Yield

88 DAf(eR aydrolysis with 10% ammonium chloride solution the aqueous

: phase is separated off and extracted with diethyl ether. The combined

o.g g et' q th %rated down.
.nhydnde

c%%%&féa Q/mﬁl@'ﬁnL @bﬂé@%ﬁaﬁ@ﬁ%@?&eaﬂa %tmeaﬁowﬂﬂéleaﬁea?% at
refibeatesd paraturéd heruthe pgeadion ixtusecihpouiéd ontofavdiesmple 8b).

s{;—r&e{g{xj%rﬂa% @ei—h@lér@m made alkaline. The mixture is extracted with

dichloromethane, the organic phases are dried

¢) 2-(4-fluoro-2-methvi-phenyl}-1.1 -dimethvl-ethvlamine

In order io prepare the amine 27.0 g (130 mmol) N-[2-(4-fluoro-2-methyl-phenyl}-1,1-
dimethyl-ethyl}-formamide are reacted as in the procedure laid down for Example 8c).
White solid. Yield: 15.5 g (55%, hydrochlonide}; m.p. = 277-280°C.

d} 6-benzvioxv-8-{2-{2-14-fluoro-2-methvi-phenvi}-1.1-dimethyl-ethvlamine]-1 -hvdroxv-

ethvil-4H-benzof 1 .4}oxazin-3-one

Prepared analogously to the procedure laid down for Example 6d) 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-fluore-2-methyl-phenyl)-1,1-dimethyl-ethylamine.

Yield: 0.75 g (55%, hydrochloride); m.p. = 233-236°C.

e) 8-{2-12-{4-fluoro-Z-methyl-phenvl}-1.1-dimethvi-ethylamino]-1-hydroxv-ethyl} -6-
hyvdroxy-4H-benzof | 4]oxazin-3-one

The debenzylation of 0.70 g (1.36 munol) 6-benzyioxy-8-{2-[2-[4-fluoro-2-methyl-
phenyt)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-4H-benzo[ 1,4]Joxazin-3-one yields the

target compound in the form of & white solid.
Yield: 0.50 g (87%, hydrochloride); m.p. = 278-280°C; mass spectroscopy: [M+H]" = 389,
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with sodium sulphate and the solvents are distilled off. Fractional
distillation of the 10 residue yields the product in the form of a colourless
liquid (b.p. 105-110C18 mbar). Yield 29.0 g (52%). b)
N42-(4-fluoro-2-methyl-phenyl)-1,1-dimethvl-ethyll-formamide 29.0 g (130
mmol) 1-(4-fluoro-2-methyl-phenyl)-24nethyl-propyl acetate 15 are
reacted and worked up analogously to the procedure laid down for
Example 8b). Yellow oil. Yield: 27.0 g (99%). c)
2-(4-fiuoro-2-methyl-phenyl)-1,1- dimethvl ethvlamine In order to prepare
fﬁ?ﬁgﬁ}me éﬁ? :Ili 18rrr1n r's olt)thliblzn(% 1Onrﬁ(:)n -mel'g]é/ l)l?glenn l grat on of the
ormamide are reacted as in the proce ure d wi
Ea;@amg@aséyongfetcséﬁwmﬁw&&@@s SBf%imWré‘éhlonde) m.p. =
277-280C. di
P&H Ydoppu-8-{2-2- (4 zI'Hmeo?ofﬁﬁe%phw%mlea@m ROy RRYBRItbthyl ) -6-
roxv- etnvij-aH-be Zo[I.A)6xazin-3-one 25 Prepared analogously to the
IR A RSRERAMIE 6d) from 0.95 g (2.66 mmol)
benzyloxy 8 (2 ethoxy 2-hydroxy-acetyl)-4H-benzol[l,4]oxazin-3-one and
0.43 g (2.37 mmol) 2- 2-methyl-phenyl)-1, 1-5d|methyl ethylamine.
Yield: 0.75 g (55%, hydrﬁ hlorigle);
8-{2-(2-(4-fluoro-2-methyl-p
-6- hydroxy-4H-benzol[l,4lox
mmol) 6-benzyloxy-8-{2-[2-[4-
phenyl)-1,1-dimethyl-ethylamingHl-hydroxy-ethyl}-4H-benzo[l,4]oxazin-3-0
ne yields the target compound in the form of a white solid. 35 Yield: 0.50
(87% h .drochlonde); m. p = 278-280C; mass spectroscopy: [M+H]+ =
*n HpHR RIS ofthis embodiment may be
qut@llﬂﬂd eb;ystsaaataﬂma ®ftthEO rab&mﬁ’lle’i atiatogousiidtd dommion mtholsminuies

K%%V%lmtghe @@0@&%%@'&3{% 8 4%%&?066@5%%%M|h%m1d6 in diethyl ether.

Ir- %Z{qevgget [‘? g:g]'gfg-?ﬁ]% gohg )ﬁ&ur%té ‘]l_x temperature and then hydrolysed with

10% ammonium chioride solution. The ether phase is separated off, washed with water,

dried with sodium sulphate and evaporated down. The fractional distillation of the residue
yields the alcohol as a colourless liquid (b.p. 70-73°C/ 2 mmbar).
Yield: 20.0 g (86%).

b) N-12-(2 4-difluoro-phenvl]-1.1-dimethvl-ethyl|-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 8b). Yellow oil. Yield: 22.0 g (94%;).

¢} 2-(2.4-difluoro-phenvi)-1,1-dimethvl-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 8c¢).

Yield: 16.0 g (72%, hydrochloride); m.p. = 201-203°C.

d) 6-benzvloxv-8- {2-12-(2. 4-difluoro-phenvi)-1,1-dimethyl-ethytamino]-1 -hydroxy-ethvi}-
4H-benzol1.4loxazin-3-one




10

20

25

30

'e?ﬁEPBO&?é

F OH 10 a) | -(2 4-difluoro-phenyl)-2-methyl-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 0.25 molar 2,4-difluorobenzylmagnesium
bromide in diethyl ether. Then the mixture is stirred for 1.5 hours at reflux
temperature and then hydrolysed wi#® 10% ammonium chloride solution.
The ether phase is separated off, washed with water, 15 dried with sodium
sulphate and evaporated down. The fractional distillation of the residue

Reiﬂﬁdhesmgl(awrﬁa{@gr&ﬁﬁsyﬁqﬂidE(k!meﬂﬁx@aﬁlhgdmybammeﬁtﬁt
§ 1(%%9;:59)3\' %&‘(P?%% f; Pé]ﬁﬁxulezl@'Iinﬁmx%twrfaﬁmalﬁﬂ%ethyl

eaction wit

! %‘Hffﬁjﬁ’r E)H@l‘i‘?ﬁ@??félh?ﬁ &BB&H{‘?@@ d¢cording to the process
daskthibetl fpf Exanpte@blovaom.pil=Yiéld222°0.g (94%). c) 2-(2

4-difluoro- phenyl) 1,1- dlmethyl ethylamlne Reaction of 22 0 g (100

! y; e—~1‘( 6-hydroxy-

O oV [ Y g

: RS, = 201 203C. d) 6- benzyloxy 8 (2- 12 (2

4I‘ H&fhlﬁmrgﬂmI’y)dl)%bﬂﬁdm'@(h)aléaﬁhyilamﬁnbéniymﬂj@@qum\]k,|4—d1ﬂuoro -phenyl)-1,1-

| 9 | .
s 'ox‘fxf’ “%‘éﬁ%’ oo Bon b T Moo s e e

2-(2,4-difluoro-phenyl)-1,1-dimethyl- ethylamine in

th’eetﬁa&ﬁérgc{é@&hﬁedmhamﬁb@@dr YI8td80°80 BBV HparepHildNEE = 393.
p =245-247C. 5 e) 8-{2-[2-(2 4-difluoro-phenyl)-1 1-dimethvl-ethyl

L NG S DY s SRLRANAR! b IO BB AeRT Mifraion of the

5 mmo
eva&swow gg&l (s, ﬁ”H?ﬂt%‘rH‘ﬁ‘ﬁ@ﬁi‘/l‘jﬂf"fﬂ in the art .
dimethyl-ethylamino]-1-hydroxy-ethyl}-4H-benzo[ 1,4)oxazin-3-one yields
the iatget 10 gompound asmwvhite §0Hd- 1. 1 -dimethyl-ethylamino]- 1 -hvdrox v-ethyl} -6-

hvdroxv-4H-benzo[ 1 4joxazin-3-one

o
Y\G OH
H
OH £

a) 1-{3.5-difluoro-nhenyD-2-methvi-propan-2-ol

The target compound is obtained by reacting a Grignard compound, prepared from 25.0 g
(121 mmol) 3,5-diflucrobenzylbromide, with 12.6 mL (171 mmol} acetone. Yellow oil.
Yield: 13.5 g (60%).

b) 2-(3.5-difluorc-phenyi)-1,1-dimethvi-ethylamine
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%).
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Yield: 0.48 g (83%, hydrochloride); m.p. = 279-280C; mass spectroscopy:
[M+H]+ = 393. The (R)- and (S)-enantiomers of this embodiment may be
obtained by separation of the racemate analogously to common methods

‘known in the art. 15 Example 11: 8-(2-[2-(3 5-difluoro-phenyfl-1

I-dimethvl-ethylaminol-I-hydroxv-eth26-6-
hydroxy-4H-benzo[1,4loxazin-3-one ~O OHHN F OH F 20 a)
1-(3.5-difluorophenyl)-2-methyl-propan-2-ol The target compound is
ieihad Hyreacting Grignaddreaimaordnd, pepaied ko 26i6od 1(h2drox y-ethvl}-
@ﬁ‘%@n% difiyo lelenaqlgromlde with 12.6 mL (171 mmol) acetone
ﬁi} 25 b) 2-(3.5-difluoro phg%
%fﬁ?éfﬁmfaﬁy a?ﬁ.ﬁé%%ew Beneilghiot 35 R95 mwacefﬂ)"%
875! diflororpFenyt) drib8iy-prSpan:Rebl 2a3ch AiBlgwodiben dydniddmethyl-
yéq{gglﬁig@iﬁqugmgj@,é@;hlch is treated with hydrochloric acid in order to
rayl grou ht yellow olil. Yield: 4.6 g (75%). 30 26 c¢)
bei:glfezv?g)( ég%y gpgéggﬁug/r Hh%nyﬁ"i‘? 9éilmgthvl ethvlamino
-I hvdroxv-ethyl1- 4H -benzoll,4loxazin-3-one Prepared from 1.73 g (4.84
rdirtl) bERA HBRE8 ai2-etraxir-2 - hyvdrosirdcaiyladtiho]- 1 -hvdroxy-ethvl}-6-hydroxv-

b@?% m& 'az%s%i@nd0809(4 32 mmol)
. 6116)%%0 Slﬁy erln% ﬁ’) |meth¥I ;)eth am|u _9-(3 uaahway eld

UOro-p eny) i,1-

@{Qlffﬁl}(é@haiﬁu@mlplhévx«}tw@@meﬂmwbimﬁhm]aauh&crmv -ethyl}-6-h
Wiy tHahenzefdpdlexpain-gignesdfdHydrogenolysis of 1.30 g (2.43

RAQY. @'9@2@%}@%&%@%@3&9 iHH}?.rQ'Pﬂ?—GXQ"’%’;lIhaSS spectroscopy: [M+HT" = 303,

The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogously to common methods known in the art .

Example 12: 8-{2-[2-{4-ethoxy-phenyD-1.1-dimethvl-ethvlaminol-1-hvdroxv-ethvl i -6-
hvdroxv-4H-benzol1.4}oxazin-3-one

Oﬁ/\o OH
ijbx\@
PN
o
OH

a) benzyl [2-(4-ethoxy-phenvi}-1.1-dimethvi-ethvli-carbamate

15.0 g (50 mmol) benzy! [2-(4-hydroxy-phenyl}-1,1-dimethyl-ethyl}-carbamate

are stirred with 7.5 mL (92 mmol) ethyl iodide and 21 g {150 mmol) potassium carbonate
for 10 hours at 90-100°C. The reaction mixture is combined with ethyl acetate, washed

twice with water and dried with sodium sulphate. After removal of the solvents by

distillation a yeliow oil remains (15.0 g, 92%), which is further reacted directly.

b) 2-(4-ethoxv-phenyi)-1.1-dimethyl-ethylamine
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dimethyl-ethylamino]-I -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. = 150-158C; mass spectroscopy: [M+H]+ = 393. 15 The (R)- and
(S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogously to common nigthods known in the art . Example 12:
8-{2-[2-(4-ethoxy-phenyl)-1.1-dimethvl-ethvlamino)-I-h dy roxv-ethyl}-6-
hvdroxy-4H-benzo[l .41o0xazin-3 -one 200 0 OH HN N OH a) benzyl

£ 4&&5@%\6%@ AMWSLM%(H %ﬁ{@;?m{@n%ﬁ 15 Qi afymEgh-

enzy ﬁ(QI’OI)é 1,1-di etth l]-carbamat estlrre Wlthl(wg/}
f%%m% TR mg}ﬁ AT 2{ 5* PR, R0l (10%
ford1barduydrag90iedec: m@méé&tmrﬁﬁ%&u}?bw@dmwsé”dtﬁmﬁ ethynd the filtrate is
FeRtateowashes:. tmgeewﬂnemsan@cdrm IWith seeiyumasi phalem Aftelk conc.

f.th
remevahohihe olianis b stiiael {g@lwﬁw%éa@a'%ﬂa@&&n%%@é is washed

urther reacte
zW(th SERERVABRR A SOl ) AR e dgsittiORSA e PP gt
mmbémyb¢$ﬁ¢¥ém®apﬁeﬂqQ%mm diethlybettodh earbaaibisded
%Ea%@ﬁ?émmq dfieR m@mﬁwm& ¢ Ralladivmaechaerrli(10%)
gi

rogenated at rand 4 The catalyst is filtered off
é’ |son}%0%dﬁb% veRt T e% r%%%ue is dissolved in a little

water made alkaline with cone. 5 sodium hydroxide solution and
exteastadviilv-ethiyl acetatboxThsharghnicl phasehd vwdshedinvith Svederxv-ethyvl | -
died withesc M&g{\uﬁpggge and evaporated down. The crude product is

% 0 ified wit reaI h chloric aci
()n‘f’%iztﬁ % gﬂiﬁﬂ GRS ?%tlg% ere@ J?%{‘azm Tomone
el Vel Braupthydioehioridehgudh) ! irgmethygepadapine are stirred in 40 mL

ethanol for one hour at 50-80°C. After 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, drnied with sodium
sulphate and freed from the solvent in vacuo, The residue is dissolved again in ethyl
acetate and water, combined with conc. hydrochloric acid and diluted with diethyl ether .

- The precipitated solid is suction filtered and washed with diethyl ether . White solid.

Yield: 2.0 g (61 %, hydrochloride); m.p. = 214-216°C.

d) 8- {2-[2-(4-ethoxy-phenyl}-1.1-dimethyl-ethviamino}-1 ~hvdroxv-ethvi} -6-hvdroxy-4H-
benzoll.4loxazin-3-one

1.5 g (2.8 mmol) 6-benzyloxy-8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylaminoj-1-
hydroxy-cthyl}-4H-benzo[1,4]oxazin-3-one in 80 mL methanol are hydrogenated with 250
mg palladium on charcoal (10 %) as catalyst at ambient temperature and normal pressure.
The catalyst is suction filtered and the filtrate is evaporated down. The residue is dissolved
in 5 mL ethanol by heating, inoculated and diluted with ethyl acetate. The precipitated
solid is filtered off and washed. White solid.

Yield 1.0 g (83%, hydrochloride}; m.p= 232-235°C; mass spectrometry: IM+HT =401.
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10 ¢)
6-benzyloxv-8-{2-[2-(4-ethoxy_phenyl)-1.1-dimethvl-ethylaminol-I-hydroxy
ethyli- 4H-benzo[l.4}oxazin-3-one 2.14 g (6.0 mmol)
6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one

and 1.0 g (5.2 mmol) 2-(4-ethoxy-ph&hyl)-1,I-dimethyl-ethylamine are

stirred in 40 mL 15 ethanol for one hour at 50-80C. After cooling to

ambient temperature 0.23 g (6.0 mmol) sodium borohydride are added

ane tns- m%&%&%zﬁ{tf%ﬁ)bﬁ!ﬁ@ihﬁtbh%éﬁhﬁxﬁ@&ﬁ@laiﬁﬁﬂ&ﬁ?ﬁs@araﬁon of the
%génggt%dav% tcp 5ursrltl 63%5%‘%3“” gFfé)S 20.m inutas, ggldlfled with glacial
acetic adia n%) vgporate?d% he reS|due is combined with water

‘ and ethyI acetate and made aIkaI|ne The organlc phase is separated off,

S@B@@F%@nﬂ]@ aqe&qug 15 gil]%soled agaln in ethyI acetate and

water, combined with conc. hydrochloric acid and diluted with diethyl ether
The precipitated SO|IddS suction filtered and washed with diethyl ether.
Whlte solid. Yield: 2.0g ochydrdehlonde) m.p. = 214-216C. 25
d8-{2-[2-(4-ethoxy-phenyljl
1- dlmethvl ethvlaminol-I- hydr xy\e hyl}

hydroxy ethyl} -4H- benzo[l 4]ox%%‘|n 3 _one in 80 mL methanol are
hydrogenated with 250 mg palladium on charcoal (10 %) as catalyst at

I 3 Syrs. 2’3(3 The catalyst is suction
| e residue is dissojved in 5
rﬁtbanaﬁa%v Wééﬁﬁi}“tﬁdéﬁtﬁt’éd ok A R LerAcks it pyibyimagnesium

pbeaipidated solid is filtered off and washed. White solid. Yield 1.0 g (83%,
hydrochloride); m.p= 232-235C; mass spectrometry: [M+H]+ = 401. 28

The (R)and (5)-enantiomers.of this.embadiment may be obtained by

S _ ECormmon methods known in

they aretiramie a 8 erpb- i3 b Yldl?fe‘fﬁw%?‘lﬂa‘iwéﬂ’f\?@éﬂ‘?‘r;? Sland 200 g
aminelkyssoirethylids i6-nutittyrdkidoerizoll 4 lofazitit g QRO 1,1 -
HNL eyl -ethyl formamid (35% vield) are obtained. To release the the amine the

formamide (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 8c}. Oil. Yield: 1.70 g
(82%); mass spectroscopy: [M+H]" = 178,

¢) 6-benzyioxy-8-{2-712-(3.5-dimethvi-phenvi)-1,1-dimethvi-ethyiaming]- 1 -hydroxy-

ethvl-4H-benzol 1. 4loxarzin-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[ 1 ,4Joxazin-3-one and 0.65 g (3.7
mmel} 2-(3,5-dimethyi-phenyl}-1,1-dimethyl-ethylamire.

Yield: 1.1 g (51%, hydrochionde); m.p. = 220-222°C.

d) 8-12-[2-(3.5-dimethyl-phenvi}-1.1-dimethyl-ethylaminoi-1-hydroxy-ethyl}-6-hydroxy-
4H-benzoll.4loxazin-3-one

The target compound was obtained after hydrogenolysis of 0.90 g (I 71 mmol} 6-
benzyloxy-8-{2-{2-(3,5-dimethyl-phenyl}-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-4H-
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OH a) 1-(3 5-dimethLI-phenvl)-2-methyl-propanol-2-ol 10 Obtained from
the reaction of ethyl (3,5-dimethyl-phenyl)-acetate with methylmagnesium
bromide. b) 2-(3 5-dimethvl-nhenvl)-1.1-dimethvl-ethvlamine By reacting
6.00 g (34 mmol) 1-(3,5-dimethyl-phenyl)-2-methyl-propanol-2-ol and 2.00
g 15 (41 mmol) sodium cyanide in &Ritter reaction 2.40 g
2-(3,5-dimethyl-phenyl)-1,i- dimethyl-ethylformamid (35% yield) are
obtained. To release the the amine the formamide (2.40 g, 11.7 mmol) is
eaied with DyArechionicacidy ke RIRGESS AR WRY KRG ubPHIsE IRCPanol. White
nkéfgously to the procedure laid down for Example 8c). Qil. Yield: 1.70 g
Z7); mass spectroscopy: [M+H]' = 178. 20 c) 6-benzvloxy-8-{2-12- &/[
Y it D01y draghestAQ STy ol b darieys spectroscopy: [MHH] = 385,
ethyl}-4H-benzo[1,4]oxazin-3-one Prepared analogously to the procedure

| I‘ f ) ion of th
R

B 2P DB B R AP RERTIT: i Ethyl-ethylamine
Yield: 1.1 g (51 %, hydrochloride); m.p. = 220-222C. d) 8-{2-[2-(3

Eﬁgmﬁi@\dzphewlbzl{%ﬂwﬁﬁwlzemwmmbbh&@raX&ﬁﬁl@ﬁd}zﬁm&mwmmm-
el cgm ynggvas obtained after

oge [ 0
{2-[2-(3,5-dimethyl- phenyl) 1 I dlmethyl ethylamino]-1-hydroxy-ethyl }-4H
29 benzoll, 4]0x%>§r/o“q3e arag_grecrystalllsatlon of the crude product from
|sopropanol White, solid.

(S)- enantlomers of this_em odlmentmy beé ohtained by separ of the
racemate analogously to common methods known %mple 14.
4-(4-{2-[2-hvdroxv-2-(6-rtroxv-3-0xo-3 4-dihvdro-2H-benzo[R4loxazin-
8-yl)-ethylamino]-2-methyl-propvl}-phenoxy)-butyric acid

a) ethyl 4-[4-(2-amino-2-methvi-propvli-phenoxyl-butvrate
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 dimethylformamid are heated to 120°C for 13 hours.
The reaction mixture is diluted with ethy! acetate and washed successively with water,
sodium hydroxide solution and water. The organic phase is dried with sodium sulphate and
evaporated down. The residue is purified by chromatography (eluant: cyciohexane/ethyl
acetate = 9:1). 5.0 g of a vellow oil are isolated, which is dissolved in 50 mL acetic acid
and hydrogenated with 1.0 g palladium on charcoal as catatyst at 40°C and 3 bar. The
catalyst is filtered off and the filtrate is freed from solvent. The residue is dissolved in
diethy! ether and combined with ethereal hydrochloric acid. The precipitated solid 1s
suction filtered and dried.

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

b) 4-(4-{2-[2-(6-benzvloxv-3-0x0-3.4-dihvdro-2H-benzo[ 1 4Joxazin-8-vi-2-hydroxy-
ethvlaminol-2-methvl-propvl}-phenoxyv)-butyrate ethyl

1.20 g (3.36 mmol) benzyloxy-8-(2-cthoxy-2-hydroxy-acetyl)-4H-benzo{ 1 4joxazin-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
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100y0OOH HNN/OH O Tf OH O a) ethyl
4-[4-(2-amino-2-methyl-propyl)-phenoxyl-butvrate 4.5 g (15.0 mmol)
benzyl [2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyl]-carbamate, 2.3 mL 15
(16.0 mmol) ethyl 4-bromo-butyrate, 2.3 g (16.6 mmol) potassium
carbonate and 0.3 g (1.8 mmol) pota@sium iodide in 20 mL
dimethylformamid are heated to 120C for 13 hours. The reaction mixture
is diluted with ethyl acetate and washed successively with water, sodium

WP%&Q%@OQHH o ghd \Wﬁ@? bnd REAFIR %Péﬁa&&iﬁ%mmﬁ%g Mhe solution is

pgrated down. Th e re S
{r %\rg %ek}y?éﬁhan? nt(:iytc e #@% ace?altoe P ﬁeﬁd %i Wa:]shed with
)‘bﬁw @Fha?e‘{géﬁié@%ﬁéﬁ"/ﬁs @I’F@é@ﬁ)ed‘m 50%-cefic acid and

hydrogenated with 1.0 g palladium on charcoal as catalyst at 40C and 3

har, The, catplvstis filiered gif and Ihe Alirate s fread iRm.soveoh ThS droxy.

residue is dissolved in_ diethy] ether and combined with ethereal
m%&%ﬁa@%@éﬁm sl n filtered and dried. 25
Yielohug & 9 66% pije? worsteps HydtécilidAdd)banplexyoBa@stigjhydro-2H-

%éﬂz{ﬁ i[4iR-panzyoxy- gg@@cﬁ-ethylammo] 2-methyl-propyl}-phenoxy)-butyrate in 25
cth tIoas 2H benz I g cdf ﬁ'ﬁ‘ 8 n)d, 12 urgﬁg%omiiez%o}ut@% reﬂuxeﬁ for 30

amino émenﬁ I’O \ Flenox bU ate mmo

b‘éﬁwf’éxﬁﬂé mmlmm Mé@@ry BeASH]] Eﬂ&&f&ﬁl%ﬁ@vmmﬂ down

andt GO0 rERaBmmoeietbiylkd in 5 mL n-butanol by heating. After the addition of a
&%@1&%@9 #am %zme RroRyehenesd-hubiatearaikeaciad WdhRd with acetone
er}clj[ s |be qd E&efn(ﬂ?gq The dhd Jolr}?c%uct is dissolved in 10
e)ﬁ acetal co

e and &rin mbined with oxalic acid with

stlrrlng The solution is diluted W|th dlethyl ether and the preC|p|tated solid

Zé(l%l@ %@Alj@({)@tgmgtg?l' %%grgiﬁrﬁ%eﬁogv%%uwré{i_l atc)ui h
d?é’;é;g mr%g y 2 ! ?2 ?%%6 benzgngxg% -0X0- %r}iz&[i]{ ﬁ )é?]z!benz H,%;}o}/{azin—&
yi)-2-hydroxy-ethylamino}-2-methyl-propyi}-phenoxy)-butyric acid are dissolved in 25

mL methanol and 2 mL acetic acid and hydrogenated in the presence of 150 mg palladium
on charcoal (10%) at ambient temperature and normal pressure. The catalyst is filtered off
and the filtrate is freed from solvent. The product is obtained by crystallisation from a
methanol/acetone mixture.

Yield: 0.40 g (68%); m.p. = 201-204°C,; mass spectroscopy. [M+HT" =459,

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

racemate analogously to common methods known in the art .

Example 15: 8- {2-[2-(3 4-difluoro-pheavl)-1.1-dimethvl-ethvlaminoi-1-hydroxv-ethyl} -6~
hvdroxy-4H-benzol 1 4loxazin-3-one

O
Y\o OH
HN E F
Kl
= F
OH
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35

ethylaminol-2-methyl-propel)-phenoxy)-butvric acid A solution of 1.00 g
(2.73mmol) ethyl 4-(4- {2-[2-(6-benzyloxy-3-0x0-3,4-dihydro-2H- benzo[
1,4]oxazin-8-yl)-2-hydroxy-ethylamino]-2-methyl-propyl}-phenoxy)-butyrat
e in 25 mL methanol is combined with 2.5 mL 1 N sodium hydroxide
solution, refluxed for 30 10 minutes &hd then neutralised with 1 N
hydrochloric acid. The solution is evaporated down and the oil remaining
is dissolved in 5 mL n-butanol by heating. After the addition of a
crystallisation aid a solid is precipitated, which is suction filtered and
WashedW|th acetone and dleth I ether Yleld 0.75 g (79%); m.p. =

Em#waﬁd)g-ﬂl&émg})ﬂéx&ﬂm&%ﬁzﬂbmmﬂe a Grignard compound is prepared,
efhiany F@é&é@@ﬂ&%ﬁ@%&ﬁh@@&%ﬁ@%@eﬁ% %@@éﬂ@ﬁ mmol)
e ro-2H-benzo[1 Qxazl
o R R e g e 0T e
dlssolved in 25 mL methanol and 2 mL acetic aC|d and hydrogenated in
56 O ] ) at ambient

t%@%@éﬂ&%ﬁdhﬂ%%%ﬁéé%@aT{hﬁe?%%tﬁid%mﬁégf{fitafﬂ%hﬁ) 1-(3,4-

fllé}ﬁte is freed fr &8 vent The p ?34&%1'3 0 talnefj by crystallisation from
HRRRBARY SRR %M. p. = 201-204C; mass

speeitod Sonif Tk Hiass 4BGPmatHs { Nf)ﬂéhd:(@)éenantlomers of this

embodiment may be obtained by separation of the racemate analogously

to. common Anethads knewn. i e art. Eyample 15:

S e e

1digdxiflimetrpraenyipdinedthyibpropan:Ziidihons zacoagmatmma;m ght af reflux

3 drshiligtehenzaybramide tufzign kARG isapie PR @lalkaiine with sodium
hydroxide and exiracted with tert-butylmethylether. The organic phases are washed with
water, dried with sodiom sulphate and evaporated down. Yellow oil.

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

d) 8-12-[2-(3 4-diftuore-phenvli-1.1-dimethvi-ethyiamino]-1 -hvdroxv-ethyl}-6-hydroxy-
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 185 mg (1 mmol) 2-(3,4-difluorc-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
under an argon atmesphere 1.5 mL of'a 2 molar solution of Tithium 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 ethanclamine is freed
from the solvent. The residue is dissolved in methanol and hydrogenated with palladium on
charcoal {(10%) as catalyst at 2.5 bar and ambient temperature. Then the catalyst is
separated off and the crude product purified by chromatography . White solid.

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

The (R)- and {S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogousiy to common methods known in the art .
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which is then reacted with 11.6 mL (158 mmol) acetone. Light yellow oil. 5
Yield: 9.7 g (47%); Rf value: 0.55 (ethyl acetate /petroleum ether = 1:3).
b) N-[2-(3,4-difluoro-phenyl)-1.1-dimethyl-ethyll-formamide The target
compound is obtained by a Ritter reaction with 4.0 g (21.5 mmol) 1-(3,4-
difluoro-phenyl)-2-methyl-propan-2-@2Light yellow oil. 10 Yield: 4.0 g
(87%); mass spectrometry: [M+H]+ = 214. c) 2-13 .4-difluoro-phenyl)-|
.1-dimethvl-ethylamine 4.00 g (18.5 mmol)
N-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethyl]-formamide are dissolved in

ethanol comblned Wlth conc hydrochlorlc aC|d and heated overnlght
Eop bl QEO . wnoll -nydroxy-

mﬁdé}aﬁl&atdtemﬁtﬂsbﬂm@lemnde%m extracted W|th

tert-butylmethylether. The organic phases are washed with water, dried
with sodium sulphate and evaporated down, Yellow 0|I Yield: 3.2 g (92%);
mass spectrometry: [M+H} " 186.
8-(2-(2-(3,4-difluoro-phemhijl)-
-I-hydroxv-ethyl}-6-hydroxv- : azih-3 -one 357 mg (1
mmol) 6-benzyloxy-8-(2-etho o[ 1,4] oxazin-3
-one and 185 mg (1 mmol) 2-(3.4-difluoro-phenyl)- 1, 1
-dlmethyl ethylamlne are stlrredO or 30 minutes in 5 mL tetrahydrofuran at
; A g sth hedntaQC and 25 under an argon

aﬁi&%@a@ﬁ%& @@%@fﬁ@@%mlwwwmmr bonehydyigeine and 98 mL of 2 3

- tetpﬁ}hry ftlil(gg% eg\ drOJ%WISe Th g(t%r ?g%r r{@ﬂhok%%éﬁ eairaxd down for

ent emp erature’ combine with 1 ean
m)%?fé?}l§ﬁr§éd for a further hour and then flltered through Extrelut (r). The
eluate containing the ethanolamine is freed from the solvent. The residue

is,disselved i methanaehand drogenaiad with palladivwmer 30 charcoal

(10% catal { bar d ambient erat Ire. Th ecata [
Jgﬁéga@ d‘%‘ﬁoﬁi'@gsh C?IQU e pr%O Jc ﬁ’flj%v éjto E:] ctec% and
s@tmw.éma@mfﬁx@g(eomr@n@@@mﬁé%féthfé)f%éégr%@}é %&;911[ fus-pltained
=323chihe (R }randd S énaintigrefsaf dhisremibodiniknt gabyoberobtpdnettum

by REPSIRHAR.ihe 3p reseral Wﬁ‘ 151V 10, COUPORBeINORS - H T = 230/232.
known inthe art. 32 Example 16: 8-{2- 2 chloro 4- fluoro phenyl)-1 1

-dimethyl-ethly amino] -I-hvdroxy-
¢) 2-(2-chloro-4-fluoro-phenvl)-1.1-dimethvi-ethvlamine

Reaction of 7.4 g (32 mmol} N-[2-(2-chloro-4-fluoro-phenyl}-1,1-dimethyi-ethyl}-
formamide as in the procedure laid down for Example 15¢) described. Brown oil. Yield:
5.14 g (79%); mass spectrometry: [M+H]" = 202/204.

d) 8-12-[2-(2-chloro-4-fluoro-phenvl)-1.1 ~-dimethvi-ethviaminol- 1 -hydroxv-ethyl}-6-
hydroxv-4H-benzoll 4loxazin-3-one

357 mg (1 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[ I ,4Joxazin-3-one
and 202 mg (1 mmol) 2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamine are reacted
with lithium borohydride analogously to the procedure laid down for Example 8d). For
debenzylation of the ethanolamine thus obtained the latter is dissolved in 3 mL
dichloromethane and cooled to -78°C. At this temperature 2 mi of a 1 molar solution of
boron tribromide in dichloromethane is added dropwise and the mixture is allowed to come
slowly up to ambient temperature. The reaction mixture is combined with 10 mL
dichloromethane and 3 mL water and filtered through Extrelut®. The eluate is freed from
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ethyl}-6-hvdroxy-4H-benzofl.4)oxazin-3-one O O OI' CI HN~N 5 OH a)
1-(2-ehloro-4-fluoro-phenyl)-2-methyl-propan-2-ol Prepared from 20 g (97
mmol) methyl (2-chloro-4-fluoro-phenyl)-acetate and 98 mL of a 3 molar
solution of methylmagnesium bromide analogously to the procedure laid
down for Example 6a). 10 b) N-f 2-(23chloro-4-fluoro-phenvl)- I , |
-dimethvl-ethyl I-formamide 7.5 g (37 mmol)
1-(2-chloro-4-fluoro-phenyl)-2-methyl-propan-2-ol were reacted and

Wke%rre m@r@e&tﬁ%mee(twe@mt@@gpw ExaeRIgi8bY diheimg
tﬂ?&% ined W S chro;nato hed for furt@? ernﬁaat ﬂ%on a short

B Gosia BOSPY adge s T 61 Yield 74
(87%), mass spectrometry [M+H]+ =230/232. c)

2rfé-gojosadddiueienpbrim o hidisnsibuleeny laayive Reaationwichdgi(adf the
Czttattt at% N9 A:Hir0sRhenYhs Y dsdinattyl-gihyil- formamide as in

proce ure ald down for Example 15c) described. Brown oil. Yield: 20
5 149 (79%) mass spectrometry [M+H]+ 202/204. d) 8-
2] @b D 7 9 ] ) i

1 t vl-ethviaminol-1-hydroxv-ethyl}-6-
tx@h@aethyee@ar{@m%xmqrw ethyl} 6-
hydroxy-4H-henzo[1,410xazin-3-one 357 mg (1 mmol)

6-benzyloxy-8-(2- ethox&gé}@roxy acetyl) -4H- benzo[l 4]ova|n -3-one 25
chl

and 202 mg (1 mmol) 2
are reacted with lithium BRroh

-78C. At this temperature 2 mI df a | molar solution of boron tribromide in
dichloromethane is added dropWSe and the mixture is allowed to come 30
slowly up to ambient temperature. The reaction mixture is combined with

1R Wi flRUeSIME AN oL URR6RNE I ARUGN IR
enzoulagieoliafzrﬁteS ogt%rgnd 200 mg (1.09 mmol) 2-(4-chloro-phenyl)-1,1-dimethy}-

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), producing 305 mg
ethanolamine. This was dissolved in 3 mL dichloromethane and cooled to -78°C under an
argon atmosphere. 3 mL of a I molar solution of boron tribromide in dichloromethane
were added dropwise and the mixture was left for one hour at -78°C and 20 mmuies at
ambient temperature with stirring. Then at -78°C 3 mL conc. ammonia solution was added
dropwise and the mixture was stirred for 5 minutes. The reaction mixture was combined
with ammonium chloride solution and extracted with ethy! acetate. The combined organic
phases were evaporaied down and the residue was chromatographed for further
purification (silica gel; eluant: dichloromethane/methanol + 1% ammonia). Beige solid: 93
mg (26%); mass spectrometry: [M+H]" = 391,

The (R}- and (S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogousty to common methods known in the art .
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the solvent and the residue is purified by chromatography. White solid.
Yield: 70 mg (13%, trifluorethyl acetate ); mass spectroscopy: [M+H]t =
409/11. The (R)- and (S)-enantiomers of this embodiment may be
obtained by separation of the 5 racemate analogously to common
methods known in the art . Example3#7: 8-{2-[2-(4-chloro-phenvl)-1
[-dimethyl-ethylaminol-I-hydroxv-ethyl}-6-
hvdroxy-4H-benzo[1,410xazin-3-one OHN~O OH HN CI 10 OH A solution
of 300 mg (O. 91 mmol) 6-benzyloxy-8-(2,2-dihydroxy- acetyl) -4H-

ANREAWREIRS e Cilatkioyd Yy d stirred for 90 minutes 15 at 80C. The
mixture was Ieft to cool to ambient temperature, 35 mg (0.91 mmol)
sodium borohydride W@tg,add d ang e mixture was stirred for 1 hour,
Then the reaction mixture | was acomlned M/Ith sodlum hydrogen

carbonate solution and extractéshw Rhe
organic phases were freed fre solventand th :
chromatographed (eluant: hexafie/ethyl acetate /metianoljr-producing 305
mg 20 ethanolamine. This wasgissolved in 3 mL dichloromethane and
cooled to -78C under an argon atmosphere. 3 mL of a | molar solution of
boron tribromide in dichloromethane were added dropwise and the
nikeurepeas isftabiherthmirming 8@ dnbleByhaimitescat carribientt as described for
t%&él&fﬁm SHHRG (Ol éﬂﬁﬂxﬁbﬂ@ﬁ% &f@bﬁs)rgc(;aznm%m@lmwm

ded. d 415)}%%% .and the ﬁﬁdre tlrred }05 4rQ|nutes Thg)r? chon 4.1
miX url—: S comblneaaé um Chioride Sofution and ex ractedhy

VARV acBthte STHE Xéd@o.ﬁ‘éal%@ér(fé @ﬁ%%ﬂ%%%éb’?ﬁ%ﬁ AGmr 437.

and the residue was chromatographed for further purification (silica gel;

le 1 1S
P e e

é‘jce 55%0?%18 |men may 5e 0B alnezflftby separation of the
racemate analogously to common methods known in the art. 34

Example 1%: 8-{2-[2-(4-fluore-phenyli-1, I -dimethyl-ethvlaminol- 1 -hydroxv-ethvl} -6-
hydroxy-d4H-benzo! . 4)oxazin-3-one

o
ﬁ/\o oH
H
r':
OH

300 mg (0.91 mmol) 6-benzyloxy-8-(2,2-dihydroxy-acetyl}-4H-benzol 1 ,4}oxazin-3-one

and 183 mg (1.09 mmol) 2-(4-fluoro-phenyl)-1,1-dimethyi-ethylamine were dissolved in 3
ml ethano!. Molecular sieve was added and the mixture was heated to 80°C for 30
minutes. After cooling to ambient temperature, 25 mg (0.91 mmol) sodium borohydride
were added. The mixture was stirred for 1 hour at ambient temperature, then sodium
hydrogen carbonate solution was added to the reaction mixture and it was extracted with
ethyl acetate. The organic phases were evaporated down and the residue was

chromatographed (eluant: hexane/ethyl acetate /methanol). The ethanolamine thus obtained
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Example 18: 8-{2-[2-(4-bromo-phenyl)-1,1-dim
ethvl-ethylaminol-I-hvdroxv-ethyl}-6- h droxy-4H-benzo[1,410xazin-3-one
O ~\O OHH HN N Br OH The preparation of the ethanolamine and
debenzylation were carried out as described for Example 17 from 300 mg
(0.91 mmol) 6-benzyloxy-8-(2,2-dihy&froxy-acetyl)-4H-
benzo[l,4]oxazin-3-one and 250 mg (1.09) mmol)
2-(4-bromo-phenyl)-1,1-dimethyl 10 ethylamine. Beige solid. Yield: 54 mg
éﬁy g t massResramensiMsH otrdé%gﬁ) é‘l%Zg?T}ﬁﬁo@Binﬂ@tecﬁng group and
enantio |se iment may .be o
e
o] 2eBsE e GoRARBIRY A sen%réfﬁ@wéfmé"ﬂﬁﬁw Hvaﬂg}z\ﬁ@ H&}@ hepfiltrate
oS BesdobenzoéhdioanneSidne T QuOidatbiddabhEd GH@EE06Imgt:

éo enig{ﬁéé}(%a%g mefhanc %}érgmg’gget l)- f\,}g% [;54]oxazin-3-one and 183
Hehot) . ?l)a(ﬁ‘zfﬁﬁd‘i’c?“g & tnﬁ)% thylamine were
dlssolved in 3 ml ethanol. Molecular sieve was added and the mixture
(rgaied 18 BYUardesResminbesAieneeeling te-atalaat reperatite of the
35 m a%-l}qmrg]uospg/ dléjﬂrpmt%or%%q{&q\n 1&%%6291 The mlxture was
rre or

F at ambient temperature, then sodium 25 hydrogen
carbonate solution was added to the reaction mixture and it was extracted

WWith felloyhiagetateslindsarfanicuihhsesoning sy tisoratadiclowayanep theobtained
Iesitis WaS (GEomalrgiaritedeliani-hexaedsihyl acetate /methanol).

The ethanolamine thus obtained 35
Exampie 20: 8-{2-[2-(4-fiuoro-3-methoxy-phenyl)-1,1 -dimethyl-ethylamino}-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[ 1,4 joxazin-3-one;

Example 21: 8-{2-[2-(4-fluoro-2,6-dimethyl-phenyl)-1,1-dimethyl-cthylamino}-1-
hydroxy-ethy!}-6-hydroxy-4H-benzo[ | ,4]oxazin-3-one;

Example 22: §-{2-[2-(4-chloro-Z-methyl-phenyl)-1,1 -dimethyl-ethylaminol}-1-hydroxy-
ethyl}-6-hydroxy-4ii-benzol 1 ,4]oxazin-3-one;

Exampie 23: 8- {2-[2-(4-chloro-3-fluoro-phenyl)-1,1 -dimethyl-ethylaminol-1-hydroxy-
ethyl}-6-hydroxy-4H-benzol 1 ,4]oxazin-3-one;

Example 24: 8- {2-[2-(4-chloro-2-fluoro-phenyl)-1,1-dimethyl- -ethylamino}-1-hydroxy-
ethyl}-6-hydroxy-4FH-benzo[ 1 ,4}oxazin-3-one;

Exampie 25: 8-{2-[2-(3-chioro-4-fluoro-phenyl)-1, 1-dimethyl-ethylamino|-1-hydroxy-
ethyl}-6-hydroxy-4H-benzol1,4]oxazin-3-one;

Example 261 8-{2-[2-(2,6-diflucro-4-methoxy-phenyl}-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1 4]oxazin-3-one;



(223 mg) was dissolved in methanol in order to cleave the benzyl
protecting group and hydrogenated with 150 mg palladium hydroxide as
catalyst at ambient temperature and normal pressure. The catalyst was
separated off by filtration through Celite(r), the filtrate was freed from
solvent and the residue was chromat®graphed (silica gel; eluant: 5
dichloromethane/methanol). Beige solid. Yield: 76 mg (22%); mass
spectrometry: [M+H} = 375. The (R)- and (S)-enantiomers of this

ambagieeht @1%11.Rﬁ(@,@t.%m%y&%ear@ﬁgﬁﬁnmﬂ5@&@5@&&@@&%@&%&1_
to common met g? knogﬁng/] the 2%‘10 -he following compounds of
fBP’l‘?fBFéyleg‘éTb"r% S HATR VIO P AIRT BEDbtained analogously to
the Examples of synthesis described above: Example 20: '
&ﬁ%m%@éﬁi%qq-ﬁgmmmmgn&%h&@ﬁnmﬁv}ﬁmylar?ie%]yl=awmwoﬁj51-
L0yl 1-0-Nydroxy-4/4-ben. -3 -ane; Example 21.:

: gt}{%{-ré-@-ﬁgé?gg%ﬁcﬁ&e%%ﬁ%%gg%ﬂ%%zﬁ%%ﬁé’-ethylamino]-I-
hydroxy-ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3-one; 20 Example 22:

SE2af@pi4 29 6rd 2 St hydiphienyhiktybiméthiketimiathjtah haly badroxy-ethyl } -
e@ty&hﬁ;@y@g@)géﬂ#p’qw,ﬂpgﬁin-3-one; Example 23:
8-{2-[2-(4-chloro-3-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3-one; 25 Example 24: 8-

10 (ilfzw@rﬁﬁ‘r&-’iﬂ‘t[?a%:ﬁﬂéw&:m%kdﬁlrﬁ@mwlbth\}/t%ﬁ% 1-phylgigel-1-hydroxy-
ethyf} 6dhlycimsy-4ir-benzgfl Alexarinidsame; Example 25:
8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy 30
ethyl }-6-hydroxy-4H-henzo[l,4]oxazin-3-pne; Example 26: . . .
BRI & G o B 1Lk P Sh g hydromy-oths -
h§ehrpsapetiil-Smaliokiparauberis]l 4loxazin-3-one; 36 Example 27:

15 8-{2-[2-(2,5-difluoro-4-methoxy-phenyl)-1,I-dimethyl-ethylamino]-1-

T D O I B s o <

vdroxy-4H-benzo[1,4]Joxdzin-3-orie;

Example 33: 8-{2-[2-(3,4-dichioro-phenyl)-1,1-dimethyl-ethylamino]-1-hydrox y-ethyl } -
20 6-hydroxy-4H-benzo[1,4]oxazin-3-one,

Suitable preparations for administering the compounds of formula 1 include for example
tablets, capsules, suppositories, solutions, powders, etc. The content of the
pharmaceutically active compound(s) should be in the range from 0.05 {0 90 wt.-%,

25  preferably 0.1 to 50 wt.-% of the composition as a whole. Suitable tablets may be obtained,
for example, by mixing the active substance(s) with known excipients, for example inert
diluents such as calcium carbonate, calcium phosphate or tactose, disintegrants such as
corn starch or alginic acid, binders such as starch or gelatine, hubricants such as magnesium
stearate or taic and/or agents for delaying release, such as carboxymethyl cellulose,

30 cellulose acetate phthalate, or polyvinyl acetate. The tablets may also comprise several

layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tabliet coatings, for example collidone or sheliac,

35  gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent
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35

5 hydroxy-ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3-one; Example 29:
8-{2-[2-(3,5-diehloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-
6-hydroxy-4ti-benzo [ 1,4]oxazin-3-one; 10 Example 30:
8-{2-[2-(4-chloro-3-methyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzol |,4]oxazi#¥%-3-one; Example 31:
8-{2-[2-(3,4,5-trifluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-
6-hydroxy-4H-benzo[l,4]oxazin-3-one; 15 Example 32:

m{a)ro ?BT h)dlg n %y j;z %I&?@y (?ft hﬂ%ﬂ?%?k;r@’&&‘)é}&n%ﬂ} tﬁe tablet

enzo -one; eXam

{Lzafgr@raaa.ew% %ﬂwbﬁpa RYGERYR éﬂw‘r’aﬁ]ﬁ?aymmpéﬁmly wpng the
@stuypleony rddtienrdeligdidivatin-Bkdee. Suitable preparations for

administering the compounds of formula 1 include for example tablets,
capsules, suppositories, solutions, powders, etc. The content of the

AR HCEISPREIDE & 8 SO LABEHS Heepaas @ Hfive b tinoes
AW ooitdiNy %lme‘feeabm Gadstedodtiwtals obtie rconpasitionsasheapdrsidharine,

QyiableiabieLs BIayRe APIRING dia fehCXARRIS: Q‘Yg”?i)ﬁﬁgomﬁag%ﬂﬁﬁ as vanillin or

substance s h known exc ients, for examgé e lnert dl|h!1 IS suc

CHRIERTELPSY %y TR BHoAR P SIS aSE, e gran §‘ dcha U& as sodium
chastaretiiol m@m@ad@tww@ﬁd@ﬁ@%@ww@é{amé%ﬁ#mam@ducfs of
Sueh asdnagnasium yseamidbigiesndioragents fopdeldyinghelsases,

such as carboxymethyl cellulose, 30 cellulose acetate phthalate, or

polyvinyl acetate. The tablets may also comﬁﬁse several éa ers. Coated

BT D BREPB S BRIy D BB GBE rautieiic seents,
aratogouisiss toithes tadbledsowitreseisstane strhiiveal Bpols et dbeliaprigl salts of
C&ﬁﬁt&édi‘%%@é@@é@dﬁ@lB@ﬂn@p@roﬁblejlaﬁmg%@ummﬁmﬁdx@l@ﬁgmum while if

e eenaetylazcijeve delaved gs!ségs,@n@rs%%g%@{nan begsed ac

|ncom a?% ities t e cbre ma soC nSISt of a num ers. Similarly

tﬁ@itl&ﬁvéﬁr%&ﬁﬁ%ags &iss Fg”tdo‘ﬁ‘ﬁ Hlmsas 6?%&?&?%55&1‘? \;@taagwgan vials or
retepseiepossibhyiusibgithe excipients mentioned above for the tablets. 5
Syrups or elixirs containing the active substances or combinations of

active ?ubstances
apsules containing one or more active substances or combinations of active substances

may for example be prepared by mixing the active substances with inert carriers such as
lactose or sorbitol and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this
purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.'g. petroleum fractions), vegetabie oils (e.g. groundnut
or sesame oil), mono- or polyfunctional alcohols {e.g. ethanol or glycerol}, carriers such as
e.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral powders
(e.g. highly dispersed silicic acid and silicates), sugars {(e.g. cane sugar, lactose and
glucose), emuisifiers (e.g. lignin, spent sulphite liquors, methylcellulose, starch and
polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, talc, stearic acid and
sodium laury! sulphate}.

For oral use the tablets may obviously contain, in addition to the carriers specified,
additives such as sodium citrate, calctum carbonate and dicalcium phosphate together with
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according to the invention may additionally contain a sweetener such as
saccharine, cyclamate, glycerol or sugar and a flavour enhancer, e.g. a
flavouring such as vanillin or orange extract. They may also contain
suspension adjuvants or thickeners such as sodium carboxymethyl
cellulose, wetting agents such as, foféexample, condensation products of
10 fatty alcohols with ethylene oxide, or preservatives such as
p-hydroxybenzoates. Solutions are prepared in the usual way, e.g. with

%&\E&%ﬁ%&idﬁ%%@&eﬁ{&a &R @Q&%ﬁv%tﬂf?&a‘ﬂi'?lﬁ(ﬁﬁo starch gelatine and the like,

rox benzoates or Stabl ISers SUCh as % mie 3
au s taic

JHGHEI S B LB AL S TonAy e g oo be vsed 0

ers an
disguesahedabitite In Isewa;epf@&%@wa@mwwﬁéﬁaﬂvﬁlé‘l‘m@m&mw be

selveRisimay optienatlyheusedns sotubiliseiscondiskiohdngaldsatanditationed
solutllon may be transferred into injection vials or ampoules or infusion
Botttes. éapsules containing one or more active substances or

comblnatlons of active substances 20 may for example be prepared by
rixingthieactiveesybbtasgegomits inbitmarticl Seubh tertacto o sitgpsitdfOrD
%@%Rﬁﬁg'f&ﬁ@%@éﬂ@%ﬁ @l @é'ﬁﬁ’t&%@&‘ﬂl’%ﬁeﬁ@!@h@ SPRESIRNes Mephbenaceutical
rp%%%if 1 exar'HP Il'? at¥ a? Ix'"[rl]n%a HELS P ga%?eforre;%%ﬁei‘#mgaﬁdg 'ﬁﬁﬁiable

ARSI At 67 polyeth eneglyco (ﬂ)}e erivatives there
maéféﬁt@rm%wwwm%ﬁﬁd@%%ﬁé%@épw Riljani-free inhalable
pbannace Wichilytacsepiablhorgastct sSoleents: stiehtas: pavatilnst(@ep inhalable

REHASI EREIRNS) Xm%s%l?s(@rﬂe 9598‘@%1%6%}%@%@@)&!3@1@0%73

r;(rE{ﬁ}lé){functlonc’sll alcoh%ls (e. %r% [cor(% rt%l carriers suc Q)ggre Decribed in
QHTAPHARR FAP R RS RS HSE: I‘%"é ol eiy8 Eic, cﬁa?ﬁ) synthetic mineral

powdéﬁﬁaléelgihhlgmy!@ﬁ§p§r§@c§@¢ﬁtﬁ§@étﬂd and silicates), sugars (e.g.

cane sugar, lactose and 30 glucose), emulsifiers (e.g. lignin, spent

ors, methyleellulose, starch and .polyvi l
R e@omr%aﬁégﬁ.unwargt%w%a R T AR a1 it
SelFaEY! For ANiSETEhE R ISREEDI A GERABEISA E GsEs e ReSaIREA o the

carriers specified, 35 additives such as sodium citrate, caIC|um carbonate

%@9@&%Eﬂ&@%@b@t%qg%gﬁnwmm@w@% Sibpianease
such as starch %ﬁ)referéblh/ g)écﬁato S %] a%tllne an e |ke Lubr(?cants

STAHPAT el ST R 861 Uty 5P A i S B
u@@&t@i@}@dgm\ﬂ‘ﬁ@%ﬁﬂé@@mtﬁ’é}@%@%ﬁ%m%gb@'ﬁ&é & angucose or

agliversWISIANGRRANAN e ¢ lactose, saccharose, maltose), olige- and polysaccharides
(e.g. dextrans), polyalcohols (e.g. sorbitol, mannitol, xylitol}, salts (e.g. sodium chioride,
calcium carbonate) or mixtures of these excipients. Preferably, mono- or disaccharides are
used, while the use of lactose or glucose is preferred, particularly, but not exclusively, in
the form of their hydrates. For the purposes of the invention, lactose is the particularly

preferred excipient, while lactose monohydrate is most particularly preferred.

Within the scope of the inhalable powders according to the invention the excipients have a
maximum average particle size of up to 250 pm, preferably between 10 and 150 pm, most
preferably between 15 and 80 pm. In some cases it may seem appropriate to add finer
excipient fractions with an average particle size of 1 to 9 um to the excipients mentioned
above. These finer excipients are aiso selected from the group of possible excipients listed
hereinbefore. Finally, in order to prepare the inhalable powders according to the invention,

micronised active substance 1, preferably with an average particle size of 0.5 to 10 um,
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combined with various flavour enhancers or colourings in addition to the
abovementioned 5 excipients. In the preferred use of the compounds of
formula 1 for the treatment of asthma or COPD according to the invention
it is particularly preferred to use preparations or pharmaceutical
formulations which are suitable for irf$alation. Inhalable preparations
include inhalable 10 powders, propellant-containing metered-dose
aerosols or propellant-free inhalable solutions. Within the scope of the

el ﬁ%@ SR Ne T PrapRlRl % '&@@m@nﬁmpnﬁa@m for

concentrates or sterile rea y-to-use In

solutl ns. T
AU RS AR BOCTRSt R tha CCBERTOTS HELURE AL isne
are! tesioribednin thmoreradtailsi mmﬁmeaotqdmwﬁtﬁem@@:ﬁtmm. 15 The
inhalable powders which may be used according to the invention may

Cﬂl”talg | Siffer. ofLiLs ownar in admbxiure with Sabie RNRIRIeY gfﬂg()(nhalers

accep Hbie e}?mplen <$fthe §ctlve subs ancesalyare present in a ture

WRAVIh{ISTBI St @aIRF aceptable excipients, the following physiologically

acceptable excipients may be used to prepare 20 these inhalable - ‘

Powdeksi ateodingpte dhatimiaptiometiancsacchariies et glueaseaonay contain
arabinose), dis cha s ( Iact saccharo 0
R B0 G Lo e, TSR I a1

xylkitobe saiﬂs1(3cg1r5ﬂqumecfdumdeﬂmlomma:ammm®mm&mes pfhich the

DA PN CEBER %N R ARSI AL SRR AV B Gormpancnt

USe of lactoseé or glucose Is pre erré partl ut not exclusively, in

25 dirsdbren ofdheiotharatéispEsedhe purposes of the invention, lactose is

the particularly preferred excipient, while lactose monohydrate is most

particularly preferred. Within the scope of the inhalable powders according

ta g ibyeniionihe excipiants haveaiimaximenhaidrdgeopaticesizesdhown from

U@éoﬁﬁ%%w RIalgRa 'g%%%ﬁegas@ ﬁ@@&é&mﬁm%m RrAPN RENERRY as

m. In some, cases it m m_appropriate to add finer gd . ¢
em&fgmwc‘ﬂ&ﬁww%umr%@e SR Y8 o R e o derivatives o
excifisrtscthartipnagnaboviend, wés@mwa@(@mm@ar@als&@eaé@t@dmnﬁOned
fr%m@ﬁr%ﬁs%@%éi@é@d&%@iﬁ@ﬂbﬁv&m%ﬂ@ﬁ&@éﬁf@ﬂ’e PRitialiarin prdered
R Sggseema ahle b i ders accprding {og ‘s‘&é&\éﬁ'ﬂi@ﬂw@i@,@é‘éﬁﬁ%azw and

Ve substance prefera y with an average particle size of 0.5 to 10 m,
gnxtures thereof.

The propellant-driven inhalation aerosols may also contain other ingredients such as
co-solvents, stabilisers, surfactants, antioxidants, lubricants and pH adjusters. All these
ingredients are known in the art.

The propellant-driven inhalation aerosols according to the invention mentioned above may
be administered using inhalers known in the art (MDIs = metered dose inhalers).

Moreover, the active substances 1 according to the invention may be administered in the
form of propellant-free inhalable solutions and suspensions. The solvent used may be an
aqueous or aicoholic, preferably an ethanolic solution. The solvent may be water on its
own or a mixture of water and ethanol. The relative proportion of ethanol compared with
water is not limited but the maximum is preferably up to 70 percent by volume, more
particularly up to 60 percent by volume and most preferably up to 30 percent by volume.
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more preferably from 1 to 5 p.m, is added to the excipient mixture.
Processes for producing the inhalable powders according to the invention
by grinding and micronising and lastly mixing the ingredients together are
known from the prior art. The inhalable powders according to the invention
may be administered using inhalers 4§ known from the prior art. The
inhalation aerosols containing propellant gas according to the invention
may contain the compounds | dissolved in the propellant gas or in

@ﬁ@%ﬁﬁ%t@ﬁ@f hheqiomPruUnds T RaYvae ContRised ibrsaRaiaifensions containing

r&%“ag 5 ““3092" “f%m gt'%'awh'chmaﬁgw@ynﬂ% B8ay be

ISSO perse OI' in eac ase o n% one component

féwf@@mmﬁaq&%t%ﬁﬁ@wa@wg%ar MarGElR ippyticularly
mapeile useghiicprépaire hink: hymmmmoﬁolsyarebkmmcﬁudmmapnbrsuiphunc
%&d%ﬂﬁ?o‘%'ﬁ}@éﬂﬂ&‘ié‘%ﬁa%ﬂ{ﬁéseé? Jﬁ@zm QQQJ‘&/@Q&@E&%MM@
suchas n % ne n-bu aiane or isobutane rocarbons SC{J(%H id,
ACHRM GRS RAS Bt ﬁ?&[ha?ﬁ%“&ﬁm r%iﬁaag Hig5inae acit, Tumdnic act
@p@t@pmﬁaﬁmmnw&w@mnemmmé%m@a@wéﬁawg&%@e |
Ry lesRARN:NEH:EWRcRisMixedatog ethelb iR asticul didyapi@femedh have already
Uity e%%%@g%dgtgsam%mﬁ&asﬁg %ﬁ@g?%%@%%y@ﬁ&gle@tmg%mc acids,

4a an mixtures thereof. 20 Th ellant-drivén
|ﬁ%&56ﬁ%r@§&§%ﬁw %%mﬁgﬁﬂdo?ﬁféi’rﬁﬁfé er{{lﬁ’ #,a%nxtures of the above
cwissventse stabilfselisysulfdottrtsasmtidxitimditibroarmemprqriies in addition

%@H%ﬁ%gégﬂytﬁg%ﬁ#ﬂlﬁﬁewg% ﬂ&@ldﬁi‘%@dﬁhﬁi@&l@é&aﬂbﬁcompicxma g agents, such as
propellant-driven inhalafion aerosals accor n

G a3 25 B8 i G5 Ui I Gh w1 50 Bl
m&@@@d@%%ﬁ@l@?@B@fWﬁ%M e HeRiE substances 1 according to

the invention may be administered in the form of propellant-free inhalable

s HEQP@% afd %&Q&Q%@éﬁﬁ@&@@%@ﬁ%’%@%@%&' fe %Eb\aﬂ HEOUB&EOL, sodium

alcoholic, pre erably an ethanolic soll{mon The s Vdel {Qe be w. ater on

€ISEGH SR A Tk U e SRS SE B RANGTT TR ralative p%%%?‘lloani%?s Ofher
ethvsipenpaS NIt NI IS AOUIREEa Ba RIS SiErEG R odiment
Uﬂxé&&zﬁdﬁ@ﬂ%@éﬁ by scaliumedmereisiastickdariyptimtg 160meneelir byl vddssrisan

ﬁ%ﬁ Ff&@? réfgrs%@%taﬂﬁgmz@wm@m @enﬁpﬁzpem@mﬁe efithns in

thh tilse rpo%teentuof soéN ater. The s tlo e %USQ?H&SPS Cont Ay

ium edetate to 1 are pre

Co-solvents and/or other excipients may be added to the propeliant-free inhalable
solutions. Preferred co-solvents are those which contain hydroxy! groups or other polar
groups, e.g. alcohols - particularly isopropyl aicohol, glycols - particularly
propyleneglycol, polyethyleneglycol, polypropylenegiycol, glycolether, glycerol,
polyoxyethylene alcohois and polyoxyethylene fatty acid esters. The terms excipients and
additives in this context denote any pharmacologically acceptable substance which is niot
an active substance but which can be formulated with the active substance or substances in
the physiologically suitable soivent in order to improve the qualitative properties of the
active substance formulation. Preferably, these substances have no pharmacological effect
or, in connection with the desired therapy, no appreciable or at feast no undesirable
pharmacological effect. The excipients and additives include, for example, surfactants
such as soya lecithin, oleic acid, sorbitan esters, such as polysorbates,
polyvinylpyrrolidone, other stabilisers, complexing agents, antioxidants and/or
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1 are adjusted to a pH of 2 to 7, preferably 2 to 5, using suitable acids.
The pH may be adjusted using acids selected from inorganic or organic
acids. Examples of particularly suitable inorganic acids include
hydrochloric acid, hydrobromic acid, nitric acid, sulphuric 5 acid and/or
phosphoric acid. Examples of particfilarly suitable organic acids include
ascorbic acid, citric acid, malic acid, tartaric acid, maleic acid, succinic
acid, fumaric acid, acetic acid, formic acid and/or propionic acid etc.

| %{&E%H%@%Qm@wg%{g&@é%r hysirghiadsrand suhiEieasids. ﬂhd@ﬁ&%@uncal

fOSS'blIe to use the.acids.which ha aIr Xd‘{qrme%jan acid ﬁ;\d salt

atio AVOUTINGS, ViLanIns OWILIN t dditives
BRAISF RS S S D SRS L 6F the organlc acids, T0'ascorbic aC|da

f@kﬁ@ﬂ@@é@mm@aﬁéla@ﬁ@@}%aairﬁ ey 8IS ATN ROBIHEs dRsgRic agents.

acids may be used, particularly in the case of acids which have other

e R St SR et e oS i
B A BHARG PSR GO AL r TR B GEEPherols and
hsighrdehiovionsidie prdjistonies pwmﬂgd@mﬂuw heidiition of editic acid
(EDTA) or one of the known salts thereof, sodium edetate, as stabiliser or

cgl Ieépgeglgﬂey ﬁ‘é'@ée'ﬂ% ('Jttteecq {E'et W%Q%%n%% t:on with pathogens.

em odlmen ts may contain EIEIE:S comp ounﬁ Ol’t ese comp ounds. In a

AP PETABR G RO D FHBIAD 5255801 Bl TR S T SSith gypicimium
16i0lerigk] Bomh! referabiyoleds chhenBOmgAU08ThEnaates sraferabiyiivgsbenzoate in

tf%s@ c%%&/%q{tzﬁg lxq%%rﬂ%ﬁmel %@@J;%sqma a&ffaﬁ%guﬁéhtml@@mé are
ors edetate.Is from m are erre Iv
aH"? %I}W r%%%ip}%r? SHRayD O“Sag r% F’%ﬁlagﬁ‘r‘é@ Pﬁ'ﬁ g&%me‘“ and

séifsnEPrgferred co-solvents are those WhICh contain hydroxyl groups
or other polar groups, e.g. alcohols - particularly isopropyl alcohol, glycols

P?JF&‘E%}Q@%&@JM{%@@&MH' 1995@%@&%9?@&?%8%&5&?%@@%%&% substance 1,
g er cero Olyox ene alconols a (0] n
S R e e ay%%Vqum e e el RS B ment, no

dé@@ﬂé@?@ﬂtﬂﬁ%m@%ﬂ@glcauy acceptable substance which is not an
active substance but which can be formulated with the active substance or

SURSIANCES INy e %'81'1‘39 '&@%ﬁ&iﬁg@'ﬁlé%\(/‘éﬁﬁ& gfggﬁgum YE dBendent on

qualitative properties of the active substance formul %’[I Prefer

RS BRA QOEHETHB AT e COTDBIEH] SHREER BD5 1 ER e Ctiy administered
with thistesingtictherapynde diprasistlesr &mmdébimtemy even at

phRynasalegigalefecththemxsipients anthardditives ineludestarSrmpB; above the

surfacg:;[r?gnet SThe dosage may then be in the gram range, for example.

in another aspect the present invention relates to the above-mentioned pharmaceutical
formulations as such, which are characterised in that they contain a compound of formula
1, particularly preferably the above-mentioned pharmaceutical formulations administered

by inhalation,
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such as soya lecithin, oleic acid, sorbitan esters, such as polysorbates,
polyvinylpyrrolidone, other stabilisers, complexing agents, antioxidants
and/or 41 preservatives which guarantee or prolong the shelf life of the
finished pharmaceutical formulation, flavourings, vitamins and/or other
additives known in the art. The addities also include pharmacologically
acceptable salts such as sodium chloride as isotonic agents. The
preferred excipients include antioxidants such as ascorbic acid, for
%ﬁ@mgwﬂ{g% et Hrs.nehaliRadvbern Heas g adiushtRamid: restricting
vitamin A, vitamin E, tocopherols and similar vitamins and provitamins
Y&EGPRRY in the human body. Preservatives may be used to protect the
formulation from contamination with pathogens. Suitable preservatives

aradhase wireh-aedaewridheashdarticularly cetyl pyridinium
chloride, benzalkonium chloride or benzoic acid or benzoates such as

%%diunﬁt&g&%gate ir! 10 the concentration,kngwn. from th_e prior art. The
preserva‘tmnm‘e‘d‘ab‘o‘?ﬁf@'_%l \Y pre ej_%‘ra y present in concentrations

of up teSivmgaenad ciforepeeterably béteen 5 and 20 mg/100 ml. -
Preferrggd. farmulations contain, in additiopytp solvent water and the

active substance 1, only benzalkonium chloride and sodium edetate. In
anotheFpiétetigtembodiment, no 15 sodfitédetate is present. The
dosag?gfgbﬁﬁﬂg}p(gm% according to the jpyention is naturally highly
dependent on the method of administration and the complaint which is

being t/BALBES WA Heihinistered by inaB&on the compounds of

formula | are characterised by a high potency even at doses in the g

range. The compounds of formula | may a&s%o be used effectively above

the 20 sg range. The dosage may then bR fHe gram range, for example.

In another aspect the present invention relates to the above-mentioned
pharmaceutical formulations as such, which are characterised in that j[heg/
cortdincdycompeLad of fobatulee. 1aiart e YRR Sfcistyheiarch are mixed together.
ahavenmentignespharmasenticalformulaticos:administereiyAbtylidone in water,

'Rhalaten, 42, hAG Allowing, examples ol fermulANaNE HIHSUAIE AR D and the
present_lnven%ron without restricting fts scope: : ,
magnesium stearate are screened and mixed together. The mixture is compressed to

- produce tablets of suitable shape and size.

B) Tabiets per tablet
active substance of formula 1 80 mg
lactose 55 mg
maize starch 190 mg
microcrystalline cellulose 35 mg
polyvinyipyrrolidone 15mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2mg

400 mg
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Examples of Pharmaceutical Formulations 5 A) Tablets per tablet active
substance of formula 1 100 mg lactose 140 mg maize starch 240 mg 10
polyvinylpyrrolidone 15 mg magnesium stearate 5 mg 500 mg 15 The
finely ground active substance, lactose and some of the corn starch are
mixed together. The mixture is screffed, then moistened with a solution

of polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The
granules the remaining com starch and the magnesium stearate are
%@{@ﬁﬂa ¢ pramixes togathated Renmisture iSeauRes sedde, prodigestaliine

%Ssg ];Isl ita Ie S ap%é@n(%r?ezaere %%x%:é[%é%é :PRG tt%%l%reaﬁté\é?eened and worked

ance OPPO mu lactose ‘maize starch

mémbwﬁaﬁm@gséﬂmcﬁé@’@sﬂﬁﬁigwb&mr{wﬁw@ﬁ%raﬂé‘%’% Iy tiried ad screened
udispdicarbakymettyhgtarehi2diige magnesivmssteatate adigd 30d0gked in and

f@ﬁ 43 dha dinglyaraund Active sbstanseunamespfdhe corn starch,

lactose, microcrystalline cellulose and polyvinylpyrrolidone are mixed
together, the mixture is screened and worked with the remaining corn
Starch AMEPREESAREGEN 2 granulate which is dried and screened. The

sodium garhaxymathyLstarehuand the magnasium stearate are added and
mixed in and )
sodium chloride 50 mg

water for inj. 5mli

The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and
sodium chloride is added to make it isotonic. The solution obtained is filtered free from
pyrogens and the filtrate is transferred under aseptic conditions into ampouies which are
then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of

active substance.

D) Metered-dose aerosgl

active substance of formula 1 0.005
sorbitolan triojeate (1
monoflsorotrichloromethane and

TG134a : TG227 201 ad 100

The suspension is transferred into a conventional aerosol container with a metering
valve. Preferably, 50 1! of suspension are delivered per spray. The active substance may
also be metered in higher doses if desired {e.g. 0.02 % by weight).
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5 the mixture is.compressed to form tablets of a suitable size. C)
Ampoule solution active substance of formula 1 50 mg sodium chloride
50 mg 10 water for inj. 5 m1 The active substance is dissolved in water at
its own pH or optionally at pH 5.5 to 6.5 and sodium chloride is added to
make it isotonic. The solution obtaingd is filtered free from pyrogens and
the filtrate is transferred under aseptic conditions into ampoules which are
15 then sterilised and sealed by fusion. The ampoules contain 5 mg, 25
mg and 50 mg of sadivensulistagi¢eo)Metered-dose aerosol active
substance of formula 1 0,005 20 sorbitolan trioleate 0.1
monofluorotrichloromethane and TG134a : TG227 2:1 ad 100 The
suspension is trafSHEFSHIRRY S donventional aerSol cotainer with a
metering 25 valversRrefpably; 88dtids suspension K€ dwdivered per spray.
The active substaggqpnay also be metered in higkg@rgi@@es if desired
(e.g. 0.02 % by w |§ 4}4 E) Solutions (in m 10 CMe substance 1
333.3 mg benzalkonium’chloride 10.0 mg 5 EDT mg HCI (In) ad
pH 3.4 This solution may be prepared in the usual way 10 F) Powder for
fimalsdiaticactig selpstpacd of fernmuld Wdy g lactose monohydrate ad
25mg 15 The powder for inhalation is produced in the usual way by mixing
the individual

F) Powder for inhalation
| active substance of formutla 1 12 ug
lactose monohvdrate ad 25mg

The powder for inhalation is produced in the usual way by mixing the individual

mgredients together,
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ingredients together. 45 Patent Claims 1. Use of compounds of general
formulal OH R3 Me Me FINN O OH 5 O wherein n denotes 1; R]
denotes hydrogen, halogen, Ci-C4-alkyl or -O-C1-C4-alkyl; 10 Rz
denotes hydrogen, halogen, Ci-C4-alkyl or -O-Ci-C4-alkyl; R3 denotes
Ci-C4-alkyl, OH, halogen, -O-C1-C4%alkyl, -O-C1-C4-alkylene-COOH,
-O-CI-C4-alkylene-CO-O-Ci-C4-alkyl, with the proviso that if R' and R2
each denote ortho-methyl, R3 cannot simultaneously be 15 OH, for

preparing a pharmaceutical compasitiart {Or:tiaes treatment of respiratory

complaints selected from the group comprising obstructive pulmonary
diseases of varigus origins, pulmonary emphysema of various origins,
festrictive ﬂﬂ?’rﬂfr?&??pdﬁg’édass%e ,enﬁr@?sf%ﬁg’l“‘gﬁlﬁwonary diseases, cystic
fibrosis, bronchitis of various origins, bronchiectasis, ARDS (adult

respiratory distress syndromi@iiand all forms of pulmonary 20 oedema. 2)
Use of compounds of general formula | according aim 1.pwherein n

denotes 1; R' denotes hydfogen, fluorine, fiytor methoxy; 25
R2 denotes hydrogen, flug ( [ &t oXy; R3 denotes
-O-C1-C4-alkylene-CQOH, -Q-Ci- T_?Ikyléne-CO ‘ 4-alkyl, with the

. : ) )
proviso that if R' a 2 e&ch denote ortho-methyl, R3 cannot 1
simultaneously be -

wherein

n denotes 1;

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

R? denotes hydrogen, halogen, Ci-Cy-alkyl or -0-C;-Cy-alkyl;

R’ denotes Ci-Ca-alkyl, OH, halogen, -O-C;-Cs-alkyl, -0-C,-Cy-alkylene-COCH,

-0-C,~Cy-alkylene-CO-0-C-Cy-alkyl,

with the proviso that if R and R? each denote ortho-methyl, R? cannot simultaneously be
OH, for preparing a pharmaceutical composition for the treatment of respiratory
complaints selected from the group compriéing obstructive pulmonary diseases of various
orgins, pulmonary emphysema of various origins, restrictive pulmonary diseases,
interstitial pulmonary diseases, cystic fibrosis, bronchitis of various origins,

bronchiectasis, ARDS (adult respiratory distress syndrome) and all forms of pulmonary

oedema.

2} Use of compounds of general formula I according to claim 1, wherein
n denotes 1;

R' denotes hydrogen, fluorine, chiorine, methyl or methoxy;

R’ denotes hydrogen, fluorine, chlorine, methyl or methoxy;

R’ denotes Ci-Cs-alkyl, OH, fluorine, chlorine, bromine, -0O-C-Cy-alkyl,

-0-Cy-Cy-alkylene-COOH, -0-C-Cy-alkylene-CO-0-C-Cy-alkyl,
with the proviso that if R' and R” each denote ortho-methyl, R’ cannot simultaneously be
OH.
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OH. 30 46 3) Use of compounds of general formula 1 according to claim
1, wherein n denotes I; R' denotes hydrogen or Ci-C4-alkyl; RZ denotes
hydrogen or C-C4-alkyl; 5 R3 denotes Ci-C4-alkyl, OH, -O-Ci-C4-alkyl,
-O-C1-C4-alkylene-COOH or -0-CI-C4- alkyl ene-CO-O-C i -C4-alkyl, with
the proviso that if R' and R2 each déffote ortho-methyl, R3 cannot
simultaneously be OH. 10 4) Use of compounds of general formula 1
according to claim 1, wherein n denotes I; RI denotes hydrogen, methyl or
ethyl; R2 denotesdiysbasenemethyhiooati 1 ﬁd'b’é’rﬁtﬁﬂ%eéamﬁth%}ﬁl@m
OH, metho(>5%] etﬁh axy, -O-CH2-COOH, -0-CH?2- COOmethyI or

- -CHZ COOet yI ‘with the proviso that if Rl and R2 each denote

dHtho- meth?FW@%‘%ﬁ‘ﬁf@E@i’rﬁH@a@b@iﬁy be OH. 20 5) Use of compounds
dt'general fdemowatiyaicegedingp Opelioficlaims 1 to 4, wherein R3

denotes methoxy, é *@Xﬁéak Qﬁl? ~CROR, -IGHHSCQOMBWLIL cooH or
-0-CH2- CO%&%y @%ﬁd n rrg have the meanings given in
claims 8 to ) 5%% o(f:”g% fal formula 1 according to

claim 1, wherein n denotes 1; R' denotes halogen, C1-C4-alkyl or

-@HG lh@ﬂr@slrkéd;ﬁﬁ@imidﬁﬂ(ltééd&m@@@ﬂe GHodratyl 08 - Qo Cdnidhicousty be

OH.

4} Use of compounds of general formula 1 according to claim 1, wherein
n denotes 1;

R denotes hydrogen, methyl or ethyl;

R* denotes hydrogen, methyl or ethyl;

R’ denotes methyl, ethyl, OH, methoxy, ethoxy, -O-CH,-COOH,

~0-CH;-COOmethyl or ~-0-CH;-COQethyl,

with the proviso that if R' and R? each denote ortho-methyl, R® canpot simultaneously be
OH.

5) Use of compounds of general formula 1 according to one of claims 1 to 4,
wherein
R’ denotes methoxy, ethoxy, -O-CH;-COOH, ~-0-CH;-COOmethyl or

-0-CH;-COOethyl,

and R', R* and n may have the meanings given in claims 8 to 11,

6) Use of compounds of general formula 1 according to claim I, wherein
n denotes 1;

R! denotes halogen, C;-Cy-alkyl or -O-C,-Cs-alkyl;

R* denotes halogen, Cy-Cy-alkyl or -0-C-Cy-alkyl;

R’ denotes halogen, C;-Cs-alkyl or ~O-Cy-Cy-alkyl.
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R3 denotes halogen, C,-C4-alkyl or -O-Ci-C4-alkyl. 47 7) Use of
compounds of general formula 1 according to claim 6, wherein n denotes
1; R' denotes fluorine, chlorine, methyl or methoxy; R2 denotes fluorine,
chlorine, methyl or methoxy ; 5 R3 denotes fluorine, chlorine, methyl or
methoxy. 8) Use of compounds of géreral formula | according to claim 1,
wherein n denotes 1; RI denotes hydrogen; 10 R2 denotes hydrogen,
fluorine, chlorine or methyl; R3 denotes methyl, ethyl, iso-propyl,

teyt.-butyl, @k&a JW&%L&J&'@HﬂQ@@@m@%uIﬁQtﬁé%tdﬁ{g‘%)ﬁaxm 6, wherein

-o CH2-C -q-CHz -CH2-COON, -O-CH2-CH2-CH2- COOH,
B-cH2-C -O-CH2-COOet %’@/ -O-CH2-CH2-COOmethyl,
B-CH2- c#zveeﬁétﬁvpaeb@qzm% HEegbsRsthy |,

“B-CH2-CH2rGtd2£1 145G 6) Eathide Ankikel of ecoatipoynds of general formula
Iggccording {9,618l & WBELRIBrRIGRAISS dr RcfiEngtes hydrogen; 20 R2

denotes hydrogen, fluorine, chlorine or methyl; R3 denotes OH, fluorine,
chlorine, methyl, methoxy, ethoxy or -O-CH2-COON. 10) Use of

dompou nds o géperaidoriild gescdrfingub: daprotding trsipims! nwherein
denotes 1; Rinang R2 denote hydrogen; R3 denotes methyl, ethyl,

|§@ propyl, E%&DJ%W ti%Hm_]‘luorlne chlorine, bromine, methoxy, ethoxy,
-O;CH2-COON, - H5-CH2-COON, -O-CH2-CH2-CH2- COOH,

B-cH2- Cd@ﬂﬁ&%};‘ﬂ/ @%Hﬂt@@tseih&ﬂﬂ% EESE2-CoOmethyl, 30
-B.CH2-CHROOOstHY)] -OhgHBOHesCH2COOYheliyl fluorine, chiorine, bromine,

-0-CH2-CHRefHiRy, GRQgthy)- Aik) Wernf compaungs, of gereral ORI 1CH, -
according to-glai1 10, MREESh methyl, -0-CH,-COOetiyl, -O-CHy-CHy-COOmethyl,

-0-CH,;-CH;-COOethyl, -O-CH,-CH,-CH;-COOmethyl, -O-CH;-CH-CHa-

COOethyl.
) Use of compounds of general formula 1 according to claim &, wherein
n denotes §;
R denotes hydrogen;
R’ denotes hydrogen, fluorine, chlorine or methyl;
R’ denotes OH, fluorine, chlorine, methyl, methoxy, ethoxy or -O-CH,-COOH.
10) Use of compounds of general formula ] according to claim 1, wherein
n denotes 1

R' and R* denote hydrogen;

R’ denotes methyl, ethyl, iso-propyvl, tert.-butyi, OH, fluorine, chlorine, bromine,
methoxy, ethoxy, -O-CH;-COOH, -O-CH,;-CH;-COOH, -0O-CH,-CH,-CHp-
COOH, -0-CH,-COOmethyl, -0-CH,-COOethyl, -O-CH,-CH,-COOmethyl,
-0-CH,-CH,-COOethyl, -0-CH;-CH,-CH-COOmethyl, ~-O-CH;-CH,-CH»-

COO0ethyl.
1) Use of compounds of general formula § according to claim 106, wherein
n denotes 1;

R'and R* denote hydrogen;
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n denotes 1; 35 R1 and R2 denote hydrogen; 48 R3 denotes OH,
fluorine, chlorine, methoxy, ethoxy,-O-CH2-COOH, preferably OH,
fluorine, chlorine, ethoxy or methoxy. 12) Use of compounds of general

- formula 1 according to claim 1, wherein 5 n denotes 1; Rl denotes

hydrogen, halogen, C1-C4-alkyl or -é8C1-C4-alkyl; R2 denotes hydrogen,
halogen, Ci-C4-alkyl or -O-Ci-C4-alkyl; R3 denotes hydrogen. 10 13) Use

of compounds of general formula 1 according to claim 12, wherein n

genotes 1; iharnaies hysiiagethifitincinactiloyirehoreHOACH riethiaRy preferably

R2 denotesaydrogen. fiynrine, ehiorine, meghy or methoxy; R3 denotes

hydrogen. 15 14) Use ‘of compounds of general formula 1 according to

one of claims 1 to 13 for preparing a pharmaceutical composition for the
tt@atment of shefiuetiveupdimbaeryradifeasds beksonding derrlirfohgwherein
kronchial agtamas paediatric asthma, severe asthma, acute asthma

tacks and,chronic bronchitis, while it is. pagtiularly, preferghle according
% the 20 inﬁi/eenrﬁ%%ﬁfé%ﬂo% rtiht}é?%o 5 b%p%‘rﬁf?;{ IEIgliL:éﬁal(rxm%(:fcef‘thicaﬁf
dbmpositiodFer s YHsaEsTe MEkIE BronchiaristhMa 15y Gedlb¥ompounds
dt‘general foenauda Hydiegerding to one of claims 1 to 13 for preparing a

pharmaceutical composition for the treatment of pulmonary emphysema

yhich 25 hgs its.origins in, COPD ckllr nic gbstructive pulmanary, disease:
\(I)YB I-proteinase i ﬁangéf?%i%%%f. ’“slqea:cij'l‘a(%(r)ﬁ(gg{l)‘j’htas'i8 3%%&%?%5@1}
formula 1 aéeedtfihgs to one of claims 1 to 13 for preparing a

pharmaceutierd eempsiion fooihe. ttebittenhefingstictivépuimonary
gﬁlﬁeases 30.s6lectad tom among.alergin alvealits Festiictive pulmonary

seases triggered by work related noxious substances, such as

aBbestosis SFONE W restriction caused by lung

14)  Use of compounds of general formula 1 according to one of claims 1 to 13 for
preparing a pharmaceutical composition for the treatment of obstructive pulmonary
diseases sclected from among bronchial asthma, paediatric asthia, severe asthma, acute
asthma attacks and chronic bronchitis, while it is particularly preferable according to the
invention to use them for preparing a pharmaceutical composition for the treatment of

bronchial asthma.

15)  Use of compounds of general formula 1 according to one of claims 1 to 13 for
preparing a pharmaceutical composition for the treatment of pulmonary emphysema which
has its origins in COPD (chronic obstructive pulmonary disease) or aul-proteinase inhibitor

defictency.

16)  Use of compounds of general formula 1 according to one of claims 1 to 13 for
preparing a pharmaceutical composition for the treatment of restrictive pulmonary diseases
selected from among allergic alveolitis, restrictive puimonary diseases friggered by work-
related noxious substances, such as asbestosis or silicosis, and restriction caused by lung
tumours, such as for example 1ymphangiosis carcinomatosa, bronchoalveolar carcinoma

and lymphomas.
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tumours, such as for example lymphangiosis carcinomatosa,
bronchoalveolar carcinoma and lymphomas. 49 17) Use of compounds
of general formula | according to one of claims 1 to 13 for preparing a
pharmaceutical composition for the treatment of interstitial pulmonary
diseases selected from among pnedfonia caused by infections, such as
for example infection by viruses, bacteria, fungi, protozoa, helminths or
other pathogens, pneumonitis caused by 5 various factors, such as for

exampleggpiatinnanmiest @Qﬁé&jf‘ﬁﬂﬁiﬁﬁﬁf%@%ﬁ .%'ciiﬁ'éj&sﬁ@agﬁms 140 13 for

pneumonitis qr fibrosis, collagenoses, such™as for example lupus _

e BFLRL R SEui, SEIRALIAY o SaCEHIBEN Ao BdBionary discases
sietreisddrenampie Brsokosidisease, byidibpatis, istehstititl prempomdeotion by

if digpaisicopuderianaungf] Wﬁ%%;(é'iﬁé@n&%{&giog?&&fﬁm%% HEQbOGRe dhused by
oyl r of claims | t0.13 for, preparing a .. . -
pharmgéléﬁﬁgf%%é%fﬁgﬁ afIgPTﬁe géhﬂ%n 8 %fispl%rﬁg%%%%?my’ radiation-
miESGRE RISROBIShEh i BRIAEHS 67 RRIISSCadsichetpivamiaitianys erythematodes,
sytydtome ek ddse obcompolmds phgehenatdarmslahlaaéeosding 1o BR.k's disease, .

ofiglajmsik kA fof LadepaYNg APhamaceHisal compasitiopgfor the |

treatment of bronchitis, such as for example bronchitis caused by

bacterial or viral infection, allergic bronchitis and toxic bronchitis, 20) Use
of @ mpdiisy 6ryeneds firesarie Sevorinhaeroninsfteloime s e 13 for

2pprepaigrhphamaceliticabosiipositiandakthe dre atmenicainvimaenary
0GHRIRis Mo SXAPRRIEQUSRUMORRTY QRAMA AR ASRIALON Ol
inhalation of toxic substances and foreign g&%s@nce@s ISHESS Syndrome).
19} Use of compounds of general formula 1 according to one of claims 1 to 13 for
preparing a pharmaceutical composition for the treatment of bronchitis, such as for

example bronchitis caused by bacterial or viral infection, aliergic bronchitis and toxic
bronchitis.

20)  Use of compounds of generat formula 1 according to one of claims | to 13 for
preparing a pharmaceutical composition for the treatment of pulmonary oedema, for

example toxic pulmonary oedema after aspiration or inhalation of toxic substances and
foreign substances.



