NOVEL MEDI CAMENTS FOR THE TREATMENT OF CHRONI C
OBSTRUCTI VE PULMONARY DI SEASE The present invention
relates to the use of the conpounds of general formula
1OH2 RR3I M M HNHNR 0 CHO wherein the
groups R1, R2 and R3 may have the neani ngs given in
the <clains and in the specification, for preparing a
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certain tines of the day. The aimof the present

invention is theBﬁEl&{rSuﬁ&t@[Hé’ enﬁ% am meti cs whi ch

have a therapeutTtT Denefit Tn the treatnment of COPD
Betamingties @}ng@gleégip sestgpces) are known from the prior art.

Reference may be made, for example, to the disclosures of US 4,460,581,
which proposes betamimetics for the treatment of a variety of complaints.
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For drug treatment of diseases it is often desirable to prepare medicaments
with a longer-duration-of activity. As a rule, this ensures that the concentration
of the active substance in the body needed to achieve the therapeutic effect is
guaranteed for a longer period without the need to re-administer the drug at |
frequent intervals. Moreover, giving an active substance at longer time
intervals contributes to the well-being of the patient to a high degree.

it is particularly desirable to prepare a phannaceuticall composition which can

- be used therapeutically by administration once a day (single dose). The use of
a drug once a day has the advantage that the patient can become
accustomed reiatlve!y quickly to taking the drug regularly at certain times of
the day.

The aim of the present invention is therefore to provide betamimetics which
“have a therapeutic benefit in the treatment of COPD and are char_acterised by




a longer duration of activity and can thus be used to
prepare pharnaceutical conpositions with a | onger
duration of activity. A particular aimof the
invention is to prepare betam netics which, by virtue
of their long-lasting effect, can be used to prepare
a drug for admnistration once a day for treating
COPD. In addition to the above objectives, the present
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wherein:
nis 1;
R' is hydrogen, halogen, Ci-Ca-alkyl, or -O-C1-Cy-alkyl;
R?is hydrogen halogen, C4-Cgs-alkyl or -O-C4-Cg-alkyl;
, ?is Cy- C4~alkyl, halogen, -0-C,-Cy4-alkyl, -O- C1-C4-alkylene-COOH or
-O-C1—C4—aikylene-CO—O~C1—C4-aikyi,

or an acid addition salt thereof with a pharmacologically acceptable acid.

In a second aspect, there is provided a pharmaceutical composition
comprising a compound of formula 1 as defined above, or an acid addition
salt thereof with a pharmacologically acceptable acid, and a pharmaceutically

acceptable excipient or carrier.

“In a third aspect, there is provided R-6-Hydroxy-8-{1-hydroxy-2-{2-(4-
methoxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-4H-benzo[1,4]Joxazin-3-one




di met hyl - et hyl am no] - 1- hydr oxy- et hyl } - 6- hyd

roxy-4H benzo[ 1, 4] oxazin-3-one 1In a fifth aspect,
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C -C4-al kyl, OH1 hal ogen, -O G -C4-al kyl,
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Surprisingly it has been found that the abovementaoned problems are solved

by compounds of general formula 1.

Accordiﬁély, the present invention relates to compounds of general formula 1

. awherein
n denotes 1or2, .
R denotes hydrogen, C1-C4—alkyi halogen, OH or -O-C¢-C4-alkyl,
R? denotes hydrogen, Cq-C4-alkyl, halog_en, OH or -O-C4-Cy4-alkyl;
"R® _ denotes hydrogen, Ci-Cs-alkyl, OH, halogen, -O-C1-Ca-alkyl,

-0-Cy-Cs4-alkkylene-COOH or -0-C4-Cs-alkylene-CO-0O-C4-Cs-alkyl,
for preparing a pharmaceutical composition for the treatment of COPD.




for preparing a pharmaceutical conposition for the
treatnment of COPD. It is preferable to use conpounds
- of general forrmula 1 wherein n denotes | or 2; R
denot es hydrogen, fluorine, chlorine or nmethyl; R2
denot es hydrogen, fluorine3 chlorine or nethyl; R3
denot es hydrogen, C -C4-al kyl, OH, fluorine, chlorine,
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treatment of COPD. A preferred aspect of the present

I INERCLRINY BHetdifsd tRhed §§mb8uﬁa§of‘§§n8rfal formula 1 wherein

n denotes 1 or 2,

R' denotes hydrogen, methy! or ethy! ;
' R? denotes hydrogen, methyl or ethyl ;
R® denotes hydrogen, methyl, ethyl, OH, methoxy, ethoxy, -O-CH,-

COOH, -0-CH3-CO-0-methyl or -O-CH,-COQethyl;
for preparing a pharmaceutical composition for the treatment of COPD.

itis particularly preferred to use compaunds-of general formula 1 wherein
n  denotes1or?2, ' -

R - denotes hydrogen or methy; - o
' R? denotes hydrogen or methyl;
R® - denotes hydrogen, methyl, OH, methoxy, -O-CH>-COOH or

~-0-CHo-COOethyl; -

B -for prepanng a pharmaceuticai composmon for the treatment of COPD.

Also of particular importance according to the invention is the use of
compounds of general formula 1 wherein’

n denotes 1 or 2,
R! denotes hydrogen or methyl;
- R? - denotes hydrogen or methy;

R®  denotes hydrogen, OH, methoxy or- O—CHz—COOH




conmpounds of general formul a1 whereinn =1 and the
groups R , R2 and R3 nay have the abovenenti oned

meani ngs, for preparing a pharnmaceutical conposition
for the treatnent of COPD. Another preferred aspect of
the present invention relagfes to the use of conpounds
of general formula 1 wherein n = 1. or 2, R3 denotes a -
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In the compounds of formula 1 wherein one of the groups R and R? does not
denote hydrogen, it may be in the artho or meta configuration with respect to
. the bond to the benzylic "-CH," group. In this case it is particularly préferfed
~according to the invention fo use thase compounds of formula 1 wherein the

- group R' or R?, which does not denote hydrogen, is in the ortho confi guratlon

In another aspect the present invention relates to the abovementioned use of
. the compounds of formula 1 inthe form of the individual optical isomers,
mixtures of the individual enantiomers or racemates. it is particularly
preferab!e to use the compounds of formula 1 as mentioned above in the form
- of the enantiomerically pure compounds, while the use of the R enantiomers




of the conpounds of fornula |I is of particular

i nportance according to the invention. In another
aspect the present invention relates to the
abovenenti oned use of the conpounds of formula 1 in
the formof the acid additbon salts with

phar macol ogi cal | y acceptable acids as well as
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Iﬂvemmres to the use of the abovenenti oned conpounds of
general fornmula 1 for preparing a pharnmaceuti cal
conposi tion for once-a-day treatnent of COPD.
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general formula 1 are administered once a day in therapeutically effective
amounts. ' |

‘Thie compounds of general formula 1 are partly known from the prior art.

~ Reference is made here to the disclosure of US 4460581. In some cases,
however, the compounds of general formula 1 have not yet been disclosed in
the prior art. Another aspect of the present invention relates to these new

compounds of formula 1 as such.

‘Accordingly the present invention also relates to compounds of general
formula 1

wherein
n ~ denotes 1;
R! denotes hydrogen, halogen, C-Cs-alkyl or -O C1—C4-alkyl

R? denotes hydrogen, halogen, Ci-C4-alkyl or -O-C4-Cs-alkyl,




RzZ denot es hydrogen, hal ogen, Cr-C4-al kyl
or-O-Cl-C4-alkyl; 6 R3 denotes G -C4-al kyl, OH,

hal ogen, -O G -C4-al kyl, -O Cl-C4- al kyl ene- COON,
-0-Cl-C4-al kyl ene-CO- O G -C4-al kyl, with the proviso
that if R and R2 each repbBesent ortho-nethyl, R3
cannot sinultaneously be OH Preferred conpounds of
I%eneral formula 1 are those wherein n denotes 1; R

enot es demdt&sgéncéalhyir%hacdgew L@q:,-c@@nw: Q-C-Ca
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that if R and R2 each represent ortho met hyl, R3

Poafereti compoliridyenysraraboriiia afetios \RFRRFHNGS of
generald rmJI1a 1 are those wherein n denotes 1; R
enot es ﬁ@ gen or CI -C4-alkyl; RZ denotes hydrogen .
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simudtangeasiyiet OH. or et hyI R3 denotes nethyl, ethyl,
OH, ¥t hoxy, ethoxy, -OCH2 CQOON, -OCH2-CCD_methyI- or

~ _-0-CH2-COCet hyl, with the proviso that if R and R2
Prefesiied spmpssntls of geaerat foryiula Raredhoss wheiein| t aneousl y ;
nbe OR 'Q:'léri?)t gferred are the conpounds of gener al

formula, 1l erein n denotes 1;
R denotes hydrogen or C4-Cs-alkyl;

R2 denotes hydrogen or C,-C-alkyl;

R® denotes Cy-Cy-alkyl, OH, -O-C-C-alkyl, -O—C1—C4~aiky!ene-COOH
or -0-C4-Cs-alkylene-CO-0-C;- C4-a!kyi

- with the proviso that if R and R? each represent ortho-methyl R3 cannot

- -simultaneously be OH. ‘ :

Preferred compounds of general formula 1 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, -O- CH2~COOH

-0-CH2>-COOmethyl or -O- CHQ*COOefhyl :
with the proviso that if R' and R? each represent ortho-methyl R3 cannot
- simultaneously be OH.

Also preferred are the compounds of general formula 1 wherefn

N denotes 1;
~ R'" . denotes hydrogen or methyl:
R? denotes hydrogen or methyl:
R? denotes methyl, OH, methoxy, -O-CH,-COOH or -0- CHz—

‘COOethyl,




R1 denotes hydrogen or nethyl; R2 denotes hydrogen or
nmet hyl ; R3 denotes nethyl, OH, nethoxy, -0-CH2-COON
or-O CH2- 000ethyl, 7 wth the proviso that if R and
R2 each represent ortho-nethyl, R3 cannot

si mul t aneously be OR Also hreferred according to the

i nvention are conpounds of general forrrul a'l wherein

withi e DS B XY end R 8560 robrsaany oriaraethy), Rbcannntn

L simgitaneouslythe @bbve neani ngs. The present invention

al so relates to conpounds of general fornmula 1
wherein n denotes 1; R denotes hal ogen, G -C4-al kyl
Alge prefegredacearding: to the inventivasaraaloaysoundsi of Gbrerdiybroala 1
whé?eiﬁ C4-al kyl;  R3 denotes hal ogen, G -C4-al kyl or
C4-al kyl The present invention also relates to

corrpourﬂf‘sf‘o(s? grateexy. etiyexi -@-GHavHIOH, nORC HerRDBmethyi or

R deneoestL@rgo | chlorine, nethyl or methoxy; R2
fluor V‘Eé methyl or methoxy; R3

ROl HGhaD BavE S g MRAMYSS-or et hoxy. | n

anot her preferred aspect the present invention relates
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whereipr i ne, chlorine or net hyl ; R3 denotes nethyl,

- n ethyl, depstdy poyl . tent. -butyl OH, fluorine,

chI orine,  bro met hox , ethoxy, -0-CH2-000H, "
R'C 0 Grpdehptesdgioden o ciasaiie ocrD-Cobualkyl -

- R*- O Cl‘l?d@%t&tﬁawgen (e {Co2-filgPor bl e -C 4-atkyl;

R® - denotes halogen, C;-Cs-alkyl or -O- -C¢-C4-alkyl.

The present invention also relates to compounds of general formula 1,
wherein | :

n ~ denotes 1;

R' . denotes fluorine, chiorine, methyl or methoxy:
R? . denotes fluorine, chlorine, methy! or methioxy :
R denotes fluorine, chlorine, methyl or methoxy.

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

n denotes 1, _
"R'  denotes hydrogen; | : -
R? denotes hydrogen, fluorine, chlorine or methyl;
R denotes methyl, ethyl, iso-propyl, tert.-butyl, OH, fluorine, chlorine,

bromine, methoxy, ethoxy, -0-CH,-COOH, -0-CH,-CH,-COOH,
-O-CHy-CH,-CHz-COOH, -O-CHp-COOmethyl, -0-CH,-COOethyl,
-0-CH,-CH-COOmethyl, -O-CH,-CH,-COOethyl, -O- CHz—CHQ-
CH,-COOmethy! and -O-CHy-CH,-CHo-COOethyl.

-~ Also particularly preferred are compounds of general formula 1 wherein '
n. denotes 1, _ | o
R' - denotes hydrogen; |
R? “denotes hydrogen, fluorine, chiorine or methyl;




- O CH2- CH2- COOret hyl, -0- CH2- CH2- COCet hyl , - O CH2- CH2-
.CH2- COOnmet hyl and - 0- CH2- CH2- CH2- COCet hyl . Al so
particularly preferred are conpounds of general
formula 1 wherein n denotes 1; R denotes hydrogen;
R2 denotes hydrogen, fluorfne, chlorine or nethyl; 8
R3 denotes OH, fluorine, chlorine, nethyl, nethoxy,
l§§hoxy or -O-CH2 COON. Ot her particul arIy preferred
onpoundéenstey Etdrfiuoring; shlosing, metrol dnathoxg, &Mexy or -O-CH,-
cooMtion are those wherein n denot es 1; R denotes
hydr ogen; R2 denotes hal ogen, C, -C4-al kyI or .
-OC-C4-alkyl, preferably fluorine, chlorine,
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g’artl cu pre erred are%ggrifflﬁ%gﬁ %@0&?&% TOUP
Rf Biavuhavert hﬂﬁb@{qmeﬂfmgddneammgs R1 and denot e

hydr ogen; '
Another preferred aspect of the present invention re!ates to the compounds of
general formula 1 wherein '

n denotes 1;
R and R? denote hydrogen:
R® denotes methyl, ethyl, iso-propyi, tert.-butyl, OH, fiuorine, chiorine,

bromine, methoxy, ethoxy, -O- -CH-COOH, -O-CH,-CH2-COOH, -O-CH,-
CH2-CH,-COOH, -0-CH»-COOmethyl, -O- -CH,-COOQethyl, ~-O-CH2-CH,-
COOmethyl -0-CH,-CH2-COOethyl, ~0-CHz-CH2-CH»-COOmethy! and -O-
CHz—CHz—CHz-COOethyl

Particularly preferred are compounds of general formula.1 wherein
n denotes 1; B
‘R and R? denote hydrogen;
RS [denotes OH, fluorine, chlorine, methoxy, ethoxy,-O-CHz—COOH
prefer_ably OH, ﬂuorme, chlorine, ethoxy or methoxy. -

Particularly preferred are compounds of general formula 1, wherein
n denotes 1;

* R' and R? denote hydrogen;

R? denotes flucrine, chilorine, methoxy or ethoxy.

o 'The'preSent-invention also relates to compounds of genef_ai formula 1




R3 denotes OH, fluorine, chlorine, nethoxy,

et hoxy,-O- CH2-COOH, ' preferably OH, fluorine,
chlorine, ethoxy or nethoxy. Particularly preferred
are conpounds of general formula 1 wherein n denotes

| Wh]ﬁﬂﬁ and R2 denote hydrogen; R3 denotes fluorine,
PILY | ne, nethoxy or ethoxy. The present invention

-1 al so releavts 1,0 conpounds of general fornmula 1 wherein

RY2, - Ca” EBALRS HyaBaelanabsg, a3 cb el ol
R* hal ogeﬁnoteﬁfocdragwy,lhai@gerocmcwlam oy HO-CRB-allyht es

'R3hydrogggnot@g%,d}5§§,erred are conpounds of gener al
formula 1 wherein denotes 1; R denotes hydrogen,

fluorine, chlorine, nethyl or rret hoxy; R2 denotes

Aldwpim@%\:l érbwmpmnccswyereea[ fBRAMI 1 Aher@h hoXy; R3

denot e %%r o,g The present invention also rel ates
to con‘ﬁ%ﬁ g of general formula 1 wherein ' n denotes

R 1; R demlnsmyfdr ogen, fleoring] chiloree, ITTeﬂ'iSWbr meth‘oa@hoxy,
2R2 den | oxy R3
R zdenot egéﬁétg wbélﬁ%n Eﬁﬂéoﬂﬁ‘"ﬂeﬁ %tpy? 8rWﬁF t he

R®gr oups ﬁlOtéﬁdWFlEOQQrf they do not represent hydrogen,

- may each be arranged in the ortho or neta

03|t| nreI ative to the bond to the benzylic "-
Th Piagsnt ivartioni s thlciedo GRBTRRYINGS Gt enmedldemgiad
whbr;eihbgen preferred conpounds of formula 1 are those

wher ei Wo groups R and R2 are either in the
ortho @%riﬂqgﬁl]r ation or both groups RL and R2 are in

R' the rredmaieaﬂuguna,t¢hknr;ne/,\m¢thytdnene&mng t hose
2 th
COMPOURKSHUE RlgliHe, aﬁaﬁhegn%tngﬁ .ﬁﬁ?ﬁ are Inthe

3ortho con |gurat artic rtant.
R conpouifietes hydragena 1 V\herel n one _of the groups R _
and R2 does not denote hydrogen, it may be in the

inthé tcg%p%runds o% fcr?r%llagiu,rtﬁtelg%upvg }-'{I? and ?ft thteg do nhot represent

. hydrogen, may each be arranged in the ortho or meta position relative to the :
bond to the benzylic "-CHy" group. If neither of the groups R’ and R? denotes
hydrogen, preferred compounds of formula 1 are those wherein the two
groups R' and R? are either in the artho configuration or both groups R' and
R? are in the meta configuration, while the use of those compounds wherein
“both groups R and R? are in the ortho configuration is particularly important.
In the compounds of formula 1 wherein one of the groups R! and R? does not |
denote hydrogen, it may be in the ortho or meta conflguration with respect to

 the bond to the benzylic "-CH," group In this case particularly preferred

compounds of formula 1 are those wherein‘the group R' or R2 whlch does
not denote hydrogen, is in the ortho confi guratlon

‘Also particularly preferred are compounds of general formula 1 which are
-selected from among
- 6-hydroxy-8-{1-hydroxy-2{2-(4-methoxy-phenyl)-1,1-dimethy}-
ethylamino}-ethyl}-4H-benzo[1,4Joxazin-3-one; |
- B-hydroxy-8-{1-hydroxy-2-{2-(4- phenoxy~ethyi acetate)-1 1-d|methyl-
ethylamino]—ethyi}-4H-benzo[1 ,4Joxazin-3-one;




the bond to the benzylic "-CH2" group. In this case
particularly preferred conpounds of fornula 1 are
those wherein the group R or R2 , which does not
denot e hydrogen is in the ortho configuration. Also
particul arly preferred are!'@onpounds of general .
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6- Ry aHoy RS T Mt P55 - 3 one:

-~ 8{2-2-(2-chloro-4-fluoro-phenyl)-1, 1-dimethyl-ethylamino]-1-hydroxy-

ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one;

-~ 8-2-[2-(4-chloro-phenyl)-1,1-dimethyl-ethylamino]-1 -hydroxy-ethyl}-6-

. hydroxy-4H-benzo[1,4)Joxazin-3-one;

- - 8-{2-{2-(4-bromo-phenyl)-1,1-dimethyl-ethylamino}-1 hydroxy—ethyl}—ﬁ-
hydroxy-4H-benzo{1,4]oxazin-3-one;

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

- 8-{2-{2-(4-fluoro-3-methoxy-phenyt)-1,1-dimethyl-ethylamino]-1-hydroxy-

- athyl}-6-hydroxy-4H- benzd[1 4loxazin-3-one;

- 8-{2-[2-(4-fluoro-2,6-dimethyl-phenyi)-1 ,1-dimethyl- ethylammo] -1-
hydroxy-ethyl}—ﬁ-hydroxy—4H—benzo[1 4]oxazm-3-one




A-(4-{2-[2-hydroxy-2-(6-hydroxy 3-0x0- 3, 4-di hydro-2H Db
enzo[ 1, 4] oxazi n-
8-yi ) -ethyl am no] - 2- nethyl propyl} phenoxy) butyric

2 R (iR 2ty ey ESmaybeky U
1 ﬁhﬁl}@)dyycﬁbhwmﬁenzoﬁ 4]oxazin-3-one;

o f“é‘?%? FEHRRE B Ausb RN Fa ARty f“&”?f@iﬂ%h‘ Besipry
Honlyxrrexy-4H-benzof1, 4]oxa2|n-3-one
: Mﬁ} (R A S BBt ycmer
Heé;w '@f’i’%ﬂc Hh??ﬂzéi oxazim3ene; 4] oxazi n- 3- oned'r ;29/
8 {82{2{—52«- Sehiomm=-Miteoyphsni) b Ff‘lB‘jH AL
R et A B U e
ydrBeﬁay‘EE'etZﬁ4dlfmrMmemG pinand)ot, 1%@@@4@@@%] -
o A R
2620 dloogn AHnBuatPhEnyIl b A atimetigotiyiamino]-1-
8 h?df&y(éthizlmsmraxmﬂl BEASBY A156mH Bchel - di et hyl - et
B e hipre-365syaetbwy Pyl bgimethetayiensnohd: 11
- By{imzemﬂ}ﬁmwr@xﬁzme@ém PRRHEIT-3.chedi M
S BB AhS b st ol imettykeinyiasmipglsd -hydroxy-sthyl)
8 Eshydraxydidibenzof B4joxarire3wimeny! ) - 1, | - di met hyl - et hyl a
I hgf féé'ﬁ‘yc"**ﬁéys-mﬁm@hew 1,1 Simsfhygthylaminol1 -hydroxy-
- udréw b@“@[ﬂoﬂ@@ﬁeﬁﬂ%l 1-dinethyl -ethyla
- m sqia [fe (B%&Bﬁifbor@lph)éh}/nﬁl M@WT—éfﬂ‘yﬁ%%Bf 13hydroxy-ethyl}-
8 ’E‘aF’w’%@"gﬂ%‘mﬂﬂkﬁ%ﬂﬁ-ﬁﬁeny| )-1,1-di nethyl -ethyl a
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h i nzo[ 1, 4] oxazi n- 3- one;
. 833{129?W24!¥5§P??@gﬂ6%n%€§y phenyl)-1, 1-di m

et hyl - et hyl am no] -1
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~ while the R- enantlomers of the compounds of formula 1 are of exceptional

1mportance according to the invention. Methods of separating racemates into -

- —the respective enantiomers are known in the prior art and may be used

~ analogously to prepare the enantiomerically pure R- and S-enantiomers of the
compounds of formula 1. ’

In another aspect the present invention relates to the abovementioned
compounds of formula 1 in the form of the acid addition salts with




6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3-one; -

8-{2-[2-(4-chl oro-3-nethyl -phenyl)-1,1-dim

et hyl - et hyl am no] - 1- hydr oxy

et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one;

8-{2-[2-(3,4,5-trifluoro-ph&nyl)-1, 1-di met hyl - et hyl ani
Pla%)%‘u Falv/acaapfable acids as well as optionally in the form of the
s@vapdrantyortiyarsahirddroxazi n- 3- one; - -

8-{2-[2~(3-nethyl -phenyl)-1, 1-di net hyl - et hyl am no] - 1- h

ydr oxy-et hyl } - 6- hydroxy-4H benzo[ 1, 4] oxazi n- 3-one and
In-another aspect the present invention relates to the ar?cﬁvemeri;}tiloned
ccﬁﬁéﬁurﬁsoéf;foép%ci l_ftg)lr Jsd Qg Bylla?mélée.!utiglargém\éosi%tong. arrhneno]
pn GSﬂ@%inwyﬁm—ﬁmthez o¢latel mdheiusef dne abovamentbhed new
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referred.are corg)oyﬂ_?o rmula 1 1n the formo
pHEGaGRUGG! SRmAQSIHIAR fop the.Oresrasiavdeeatmantiof GORD.
R-enantioners of the conmpounds of fornula 1 are of
i nventi on.
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he,acid,aqditiop salts with 12 har macol ogi ca .
oehafl it s bR nickap Bng Felheyhettioniy o
amduats.sol vat es and/ or .hydrates thereof. |In another

aspect the present invention relates to the
abovenenti oned conpounds of fornula 1 for use as

By sickt addition salis wibrplearmaceingicaliyaccpptable acids\arateant, for
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1 preparing a
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Of the abbvementionéd acid addition salts the salts of hydrochloric acid,
methanesulphonic acid, benzoic acid and acetic acid are particularly preferred

according to the invention.

For use according to the invention the compounds of general formula 1 may
optionally be used in the form of their individual optical isomers, mixtures of
the individual enantiomers or racemates. If the compounds are used in
enantiomerically pure form, the R-enantiomers are preferred.




of general fornmula 1 are administered in
therapeutically effective anobunts. The present
invention also relates to processes for treating COPD,

characterised in that one or nore of the
general formula 1 are
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butyl¥setion. For use according to the invention the
corrpounds of general fornula | may optionally be used
in the formof their individual optical isoners,
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. Halogen within the scape of the present invention denotes fluorine, chlorine,
bromine or iodine. Unless stated otherwise, fluorine, chionne and bromlne

are the preferred halogens.

The compounds according to the invention may be prepared analogously td
- methods already known from the prior art. Suitable methods of preparation
are known for example from US 4460581 to the entire contents of which

reference is made at this point.




butyl ene. Unl ess otherw se stated, the term al kyl oxy
groups (or -0-al kyl groups) denotes branched and
unbranched al kyl groups having | to 4 carbon atons
mhlch are linked via an oxygen atom Exanples of these
| ude: 0X et hyl tky, propyl oxy or butyl oxy.
eéﬁﬁ‘rpé‘?ﬁ F%/Y %@escrme@lbelammmemmuan@e AP OERIL

knover fmnnﬂrmqmdrfarﬂ @ﬂﬂéﬁnﬁ%%ﬂ Agiy B P Edearding fo the

‘§F§¥ Q%M?ﬂ@§a§§¥ ﬁ%@&% 3 ' and butyl oxy

i nclude all possible |soner|c fornB of the groups in
question. Thus, for exanple, propyloxy includes
n- pr opyl oxy and i so- propyl oxy, butyl oxy includes
I so- butyl oxy, sec.butyloxy and tert.-butyloxy, etc. In
some cases, W thin the scope of the present .
invention, the termal koxy is used instead of the
‘term al kyl oxy. Accordingly the terns nethoxy, ethoxy,
propoxy or butoxy may al so be used to denote the
groups net hyl oxy, ethyl oxy, propyloxy or butyl oxy.
Hal ogen within the scope of the present invention
denotes fluorine, chlorine, bromne or iodine. Unless
~stated otherwi se, fluorine, chlorine and bromne are
the preferred hal ogens. The conpounds according to the
_invention may be prepared anal ogously to nethods -
al ready known fromthe prior art. Suitable nmethods of
preparation are known for exanple from US 4460581, to
the entire contents of which reference is made at
this point. The exanples of synthesis describel4 d
bel ow serve to illustrate conmpounds known fromthe-
prior art, which may surprisingly be used according to
. the present invention for the treatnent of COPD. 15
Exanpl e 1: 6-hydroxy-8-(1- hydroxy 2-f2-(4- hydroxy 2
6- di net hyl - phenyl )-1 1-
di met.hyl - et hyl am nol - et hyl } - 4FLbenzof 1 4ona2|n 3-one
0O YOOHH M HN M M




Me OH OH The conpound is known from US 4460581.
Exanple 2: 842-1111

- di net hyl - 3- phenyl - pr opyl am nol - 1- hydr oxy- et hyl } - 6-
tdroxy 4H benzof1, 4loxazin-3 one COOH HN N M M
OH The conpound is known ftSom US 4460581. The exanpl es
of synthesis described bel ow serve to illustrate new
conpounds according to the |nvent|on more fully. They

6hydroxy 8- fl hydroxy 2- f2 (4 nmet hoxy phenyt - 1
1-di met hyl - etZyl agi nol - et hyl } - 4H- benzof

1, 4loxazi n- 3-oney0
8-(2-f1 HN
1- di met hyl - 2- (4- ne p‘enVa ' i nol - 1- hydr oxy-e
- 3-one 7.5 g of

© (6- benzyl oxy- 4H benZo[ 1, 4] oxaziMe 3- 6ne)Qidl yoxal
hydrate are added &H 70C to a solution of 3.6 g of

Th%n?ﬁ‘f“ﬁ* P B AR S HB0BY ! oo’ Then 1 g of sodi um
borohydride is added wthin 30 mnutes at 10 to 20C

Ethﬂ:lm 2“84‘2%; 1, ?—d‘ﬁﬁéth/Péﬁr%fnvP Bl rnOlﬁolWHrB?\?—emﬂﬁG 10

70T rar-trre QU TITTTUt €57 e

_Y.quéa! Fhk Rzl m]axaanmn@ed with 150 nt et hyl acetate,

washed with water, dried with sodium sul phate and
evapor at ed domﬁ)w\e residue is disso ved in 50 -

OHomHNN VeMbe OVe  CH 16 a)

0
HN

OH
The compound is known from US 4460581.

The examples of synthesis described below serve to iliustrate new
compounds according to the invention more fully. They are intended only as
examples of procedure to illustrate the invention without restrtctlng it to the

- subject matter described héreinafter.

Example 3: 6-hydroxy-8-{1 -hydroxv—2 [2-(4-methoxy~phenyl) 1, 1-dimethyl-
ethylammo] ethyl}-4H-benzo[1,4loxazin-3-one .

o
OH
H

HN. N
R Mm
o ~" "OMe

OH




nmL net hanol and 100 nlL ethyl acetate and acidified
with conc. hydrochloric acid. After the addition of
100 nL diethyl ether the product precipitates out.
The crystals are filtered off, washed and
recrystallised in 50 nL etf®anol. Yield: 7 g (68%
hydrochl oride); nelting point = 232-234C. b)

8-f2- 11, 1- di net hyl - 2- (4- et hoxy- phenyl ) - et hvl ami nol -
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is %ﬁg@ Lrﬁ)é Boalvﬁm?{t%sdagf% ?cg E@ 8(?) e’%a l\'lnlml%;lg%olé Smtlgrlplpb‘gbf one?lour
Cqm@mﬂedgwﬁbﬂ @ml-agetone god. stiftest foRp-fudinet 30 minutes. The
' reé&)ior?ﬁﬁﬂhk@ medsﬁxt&é uﬁh% :%L%tﬁ?lﬁrgké%t% %Q&l‘i‘eed"nfnﬁw%%eP dried

W'&h??@[gﬁbw Iphat X%%e%a%‘a ted dewnathe E%Sldu@s!‘s}rCBSS@V%@)n 50

m{Theathahol mcplmmmam bac@@t@aﬁ@'acfmﬁeﬂ v@tf?%’%r@ hydrochloric

acl e td Soiioy é%&ﬁﬁcﬁet?w%é:@%?in%orgpyewﬁmases out’

ThEemrysl;aﬂlsaazraﬂltaed offalveishéy dpduredrysiliseldn lﬁﬁﬂL&ﬁhéﬁ@l
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enantioners are obtained accordi ng to this method in

B)B néthyLbS 3Ry h
ﬁh R penzolndloXaZing ons ¢ 41 |
6.8g lnf tive bendyl b té#%d(ébd%%ﬁ@ dﬁiﬁ ated in 125 mL
AL e T QbR AR e e
temperaturegnduriderinorpal prastshipe.- The datalystiefitesadpif and the
filtréfS <& ﬁbmfécﬂ%ﬁlok\f{ér Py QX Misation of the residue in 50 mL

~ acetone and some water, a solid is obtamed which is filtered off and washed |
Yield: 5. 0 g (89 %; hydrochloride); melting pomt = 155—160°C

The (R)- and (S)-enantiomers of Example 3 may be obtained from the -
racemate for example by chiral HPLC (e.g. column: Chi_robibtic T, 250 x 22.1
~mm made by Messrs Astec). The mobile phase may be methanol with 0.05 %
triethylamine and 0.05% acetic acid. Silica gel with a particle size of 5 ym, to
which the glycoprotein Teicoplanin is covalently bound, can be used as the
column material. :
Retention time (R-enantiomer) = 40.1 min, retention time (S-enantiomer) =
45.9 min. Both enantiomers are obtained according to this method in the form
- of their free base.
The R-enantiomer of Example 3 is of exceptional importance according to the |

invention,




et hyl '} - 6- benzyl oxy-4H benzor 1 4l oxazi n-3-one The title
conpound i s obtai ned anal ogously to the nethod
described in Exanpfe 3a) from 15 g of

(6- benzyl oxy-4H benzo[ 1, 4] oxazi n- 3- on) =gl yoxat

hydrate and 11.8 g 1, 1 -diymethyl-2-(4-phenoxy- et hyl
acetate)-ethylam ne hydrochloride. Yield: 16.5 g
. (69% hydrochloride); nelting point = 212-214C. b)
&a@mﬁM 6- h\édroxv-8~f 1 -hvdroxy-z 2- _

4| oxazi n-3-one 8 g of the benzyI aIcohoI obt ai ned
above are dbssolved in 100 nL ethanol, 100 niL

met hanol - and 0 & wé& -rHand hydrogenated in the
presence of HNg Padidm oR_charcoal (5% . After the
theoretically [l hydrogen has been

Ralyst | SMeiMeelegdaf fandoErtgi filtrate
is evaporated ddwn. The product \NhIOCh ryst allises
out when the sol P&ht is distilled off Ps suction -
filtered and washed. Yield: 5.5 g (81%

ay ¥ OE R BElSLo (D e Betbiace ot ot aminblritytiony

oraTTt I U

etbﬂb@r%mz@x%ﬁd—bmehﬁ#bxaﬁmglgﬁgsI y to current

i ﬁ"‘%géwgf)”ﬁ@?se % 35 0dusly i the, Moo aBscbed
Exampl e fprad 69 of Eebenzyloxy-4H-benzo[1, 4]oxazm-3-on)-glyoxal =
hy@réfétéﬁd 1138:@/11 qmilﬂ'%éhg%hé@t}ﬁg&lg %%eté Ey& gtﬁy%mlnone
hyglrc?cﬂ?rfgf di met hyl - 2- (4- phenoxy- et hyl - acet at e) - et hyl am -

YteMO]IS,E@l(GH%XM drochioride); meltin 212-214°
et hyl } - benzgll oxy- 4H enzo %pm oxaz?%"2 4o%e

hydr ochl or ide ( Exarrpl e 4a) are d| ssolved in 125 nL
R / EmaKee ' C RS, 1 ?
etfRl-&-7IHH % N er the theoretically
Hwié a er&lgo—ﬂ;'mum Bfﬁh]o&gmhas been taken up the
84 P;anzwkalpph@le?téal abopegarg disseived inythorildethanol, 100
mldinedRinodntin 2ALWateRbA MRogdidRel ifnblitelbhdd 8t #g
pachFum & charcoa { } %l hg IE ;
rcoal (5%). Atter the theoretically calculated amount of
- hydrogen has been taken up the catalyst is filtered off and the fi ltrate is
evaporated down. The product which crystallises out when the solvent is

distilled off is suctlon_ filtered and washed. -
Yield: 5.5 g (81%; hydrachloride); melting point = 137-140°G.

The {R)- and (S8)-enantiomers of this examplé can be obtained by separating
the racemate analogously to current methods of racemate cleaving known in
the prior art.




30 mnutes, the nethanol is distilled off and conbi ned
wth 10 nL water, 20 nL n-butanol and 3.9 niL acetic
acid-The solid precipitated is suction filtered and
washed with diethyl ether. Yield: 7 g (87%. The
hydrochl oride is obtained.#8y recrystallisation from

0.5 nolar hydrochloric acid. Melting point = 152C.
The (R)- and (S) enanti oners of thls exanpl e can be

MMHQMM (2 4
6-trinet hyI phenyq et hyl am nol 1- :

- hvdr oxy- et hybl_ - hydroxy 4H benzo[ 1 4] oxazin-3-one 0 O
OHMe HN/ N MEOH Ms Me OH a)
1- (6-benzyl oxlyN4H- henziof 1pd] oxazi - 3-one) - 2-f |

1-dimethyl 2 (2 ¥ tr ret ) Ip )-ethylim

i nol - et hanone 7. Me Me
(6- benzyl oxy- 4H be zo[ 1, 4] oxazi n- -or@) JF9etal

hydrate and 3.6 g QH 1-
di met hyl -2-(2, 4, 6-trinmet hyl phenyl ) -et hyl am ne ar e
{;eat ed t 7OC for one hour in 100 nL ethanol. After

gcgf,%z )5125(qulaenqut%thgbla@artate‘)+ethﬁaamw‘f«hﬁaﬂ)x -
eth?l}@@éﬁ@,ﬂoxy-uﬂ-ﬁéﬁ@ﬂ? 1R foridd'(BkSmpts §a)
ar%df %&{%@ 1%5 ﬁL thanol an%i7l15y%rol§5n§gg§|§ thie presence of 1 g
pajladiumenhchigroealy(5pe e it & m@brdtroawl b@ﬂna%asdrﬁmﬁﬂ of

A D G g b o
o0 imL. wader are astdedrtolthafitra2€. Tihe ﬁhlﬂure: {ieilnged for

30"""“"“‘?? fin8 (RediHel ‘*‘)‘Fq ¥ g Endcie Bl b Bl e, 2o
m@&&@ﬁ@o [ ;8 il acqtic agid. rhedsalisk pregipitated isssuntion tiitered
andi washestl withidiethlyyethecet at e and wat er. The product

VAL OB SN SA S b SoT 0.5

' _molar hydrochlorsc acid. Melting point = 152°C.

‘The (R)- and (S)—enantiomers of this example can be obtained by separating’
the racemate anal‘ogously to current methods of racemate cleaving known in
the prior art.
Example 6: 8-{2 1-,1edimethyl—z-(Z,74,6_*t|fimethvlphenyl)-eth\“/lamin01~1-
“hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4loxazin-3-one

_ J 1-(6~benzy!oxv—4H~benzo[1 4]oxazm~3-one)—2-{ 1,1-dimethyl-2- (2 4 6-

: tnmethvlphenvl)—ethvhmino}-ethanone _
- 7.2g (6—benzyloxy—4H—benzo[1,4]0x-azm-3—,0ne)-glyoxal hydrate and 3.6 g 1,1-

: dimeth_yl—2~(2,4,6—trimethylphenyl)éethylamine are-heated to 70°C for one hour
in-100 mL ethanol. After cooling the crystals precipitated are filtered off and




Yield: 7-4g (80% hydrochloride); nelting point = 235C
(deconposition). c) 84241, 1-dinmethyl-2-(2 4
6-tri net hyl phenyqg- et hyl am i nol - 1- hvdr oxy- et hyl } - 6-
hydr oxy 4H benzor 1. 4l oxazin 3-one 7.4 g of the benzyl
conmpound obtained in Step18) are hydrogenated in 125
_ nmL nethanol with the addition of 1 g palladium on
charcoal (5% at anbient tenperature under. nornal
' i red,qf £. and the _

WASHEE YA R0 SRPABINPHIRE, Vi a0 GUB%eT, e st =

§%talllses out when acetone is added is suction
f||tered and washed with acetone and di et hyl ether.
h %nocﬁ%orlde)' neltlng p0|nt 16OC I

bem&mw%mmdzemmo&amcmuesepar ating the r acenat e

8.8 AR Schier b8 ity TELRGRY © moBod B arS didolved in 100
mis ethvatradandg2q tLhYidF pegmBined-with 037dy Wdﬂlﬂhbﬁbh}/dﬁde within -

30mi P10 C Y SRR op onBfet A (B Eiton o1,
acg thgr@m{@qqustlgegiommepmdyheneiilhtﬂdamtfmethw hy
acefaaé\arﬁmwe)r Phe PRI KK hﬂ@@{lé@& %bﬂ%:&aﬁmﬂﬂﬁm

' [ nd. s rep rom
00(‘%%@(9{ ﬁ r%"éjﬁgﬂt?& ofi ppdwasheds- one) gl yoxal
YidldT at.g (w% hybraghlblidé); thewihg Yoird < 235701 (cmsnﬂi%%md

- ethyl am ne anal ogously to the nmethod for Exanple 3a

- Yield: 9.0 g (64% hydrochloride); nelting point =

<) 848 2SBGimethvBQ{(2A4:|6-tnmethvlphenvl}-ethylammo] 1-hydroxy-ethyi}-6-

ﬁ@ém 9 {40% e _gnghenyl ) - et hvl am nol - 1- hydr oxv-

o[ 1, 4l oxazin-3-one 5.7 g of

7498 &%B?f‘ﬁﬂ Cm"mmd QieineHda Skep b at aycﬂrsaaeagt@dan da5 mL

methandiayithp ires aadiod bf 9. fg%aﬂiaﬂﬁ]dw A dﬂargctﬁ‘e!g!?%) &P ahnbicid

terhiprdlie Sl e areSher TheR thacapues if lerhd g anrbthe

filtrate & greapadrated down. The product which crystailises out when acetone
is added is suction filtered and washed with acetone and diethyl ether. Yield:
5 g (78%, hydrochloride); melting point 160°C (decompaosition). '

The (R)- and (S)-enantiomers of this example can 'be obtained by separating
~ the racemate analogausly to current methods of racemate cleaving known in
the prior art. '

_Example 7: 6-hydroxy-8{1 hydroxv—2 [2—(4-hydroxy—phenyl) 1 1—d|methvl-
' ethvlamano]~ethyl}—4H-benzof 1 4loxazin-3-one

O
. Y\o OH
H

HN N .
‘ : . QH

OH




filtered off and the filtrate is freed from sol vent.
The residue is dissolved in ethanol with heating and
then conmbined with diethyl ether. The product
precipitated is suction filtered and recrystallised
once in water. Yield: 3.6 20 (72% hydrochl oride);
nmelting point = 159-162C. The (R)- and (S)-enantioners
of this exanple can be obtained by separating the

racenate anal o usly to current nethods of racemate
a) S Al 264 hydyEhenyreth gl Ehigiox-oihy6-

b Hethko %¥inddédne4- 1 sopropyl - phenyl )1,
| - e am
Tha e Sompepndiie Bisipased fram 0.4 (6-Bewmdory-fHbenrol 1 dipwazin-

3—®b)ﬁwoiémyckawwuaoganwd)mathwnt(mhm@mphanﬂ?) The .

red from?2
othi8Gling Brslochurl 4TS haBRBTPCRaRPRES N h 11,4 n
Yielts 9. 0rgd63 % bydmobloridd) omeltivey paine255¢26676und as a
colourless oil. Y| eI d: 13.0 g (57%; nmss
s.ectronetr : 193 21 b)

ﬁ[bér% 114 akﬁ,lél ed out th 10 2 ‘ (53 mml)
-2- hyl - pr opan- 2- | n the
ﬁﬁéb%@%ﬁ%@%@&%ﬁ;ﬁﬁ ¥ al rpssaﬂqshm the
pregerice ef 0.6 gosaltaeium raiimhareoala(ls%) nﬁr’i@ormden@tlh&abl merter the

i eSS 5005 RS e R Bl o

i Itefegi aff anddbe fitizte i3 fremd frons pelyent ﬁ"é'ems:quhmﬂdissgl\@ﬂm
etr%élgg annlgﬁﬁ%#tﬁ%‘gpﬂ g%}ﬁﬁﬂr%d with- diety TRt TREBrb G ne

pregipitated is §@@iq5p§uter9 Engll rpDWSialmeﬁé@lh@e inewatar] -

Yigldes: %n @raenplide}; inéiingPRimted 159r 6Bxgnpl e 9c¢) .
L Ylelaa@ ﬁi/ (71 % Lydroc Irﬂgjrilde) mel ting p0|nt

202- 206C. d)
Thé-{Bynad (K)edartionmersraithis2xadnlé-candms obtyalinq:mleynyép)afatlng

thejrégeﬁ?étg\ggu o%eolﬁélng‘éd?%é\t %Pf B RehraL! e cleaving known in

4]1"0xazi n
theperiion@rbxy - 8- ( 2- et hoxy- 2- hydr oxy- acetyl ) - 4H

= Example 8: G—hydroxy—S—{ 1-hydroxy-2-[2-(4-isopropyl-phenyl})-1, 1dimethyi-
ethylaminol-ethyll-4H-benzof1,4joxazin-3-one |

a) 14(4-isopropyl-phenyl)-2-methyl-propan-2-ol - _
The reaction of a Grignard compound, prepared from 20 g (119 mmol)
4-isopropylbenzyichloride, with 11.4 ml (155 mmol) acetone ylelds the target
- compound as a colourless oil.

- Yield: 13.0 g (57%); mass spectrometry: [M+H]" = 193.




~ precipitate is suction filtered and washed. White solid.
Yield: 1.7 g (52 %, hydroch!orlde), melting poeint 220 222°C.

benzo[ 1, 4] oxazin-3-one and 1.1 g (5:8 nmol)
2-(4-isopropyl -phenyl)-1,1- dinethyl-ethylamne are
stirred in 40 nL et hanol at 50-80C for one hour.

After cooling to anmbient tenperature 0.24 g (6.3 mmol)
sodi um borohydride are agtled. The m xture is stirred
for one hour, diluted with 5 nL acetone and stirred

for a further 30 mi nutes. The reactlon m xture is
: ; 'ed with 100

Tt eT o ! ‘ Tece al kal
PRI L R NG A A Y
m@thyegrdyahhz-oﬁmhérﬁaéﬁh@shaé@crm tbf Eﬁgm PP %\é%tact on

i ssol ved acetate

mit{re s RBW@F Sl i wRler Hed m%@r@kalmﬁo\w SPGHNE hydraxide
sokution, WHequﬂ:n/\a sblidiepfadipieitde Thidls Qictibhdilesd bhamrid,

Yz%\gg {éq‘?g %gsa%ég the@ﬁglwﬂijﬁ E%’H)ijt ag(leeiz 1.7 g

(52 % hydrochl oride); melting point 220-222C. e)

. X 5 Bropyl1 phenyl ) -1
Re@pgglagf 9. 2 mol@ N—éZ-()‘i-iﬁﬂﬂ-rg)pylhg%]S{) 1 , 1-dimethyl-ethyl]-
acétapfiae Wreingolslyltohe gt fod EkanipkPpEPPY | - phenyl ) - 1, 1
Yiek &P Wé‘t%y”%?ﬁ'@ﬂ@ﬂiﬁ?“‘ﬂ%@ﬁ?9?12qﬁ°@xaz| n- 3- one

are di ssol ved in methanol and hydrogenat ed W|th
> pl

21l fﬁh@s%aww er;w’;e@f;% i,

1 5&x-Pois Py RO W o c R o
dm(e%hy:eéta fahfif® e @frréams 4@>1ﬁm@tl¢arﬁﬂ@at be-stC%ﬁ efeMbur.

ARGERRYRG BambiB PSS égsa(ﬂ%* g i sl Bgr,ohé(ppde

- arcEddeyl. é"h@ mdtyre-is atirdddohghe poanydiltet with 5 mL acetone and

st ffoh S it SO¥NASy P el R it ¢

hydy o@;logf; Rgid, gﬁ@mgd glthé[qq,nnl.m@tpaﬁng B8gimL ethyl acetate and

made alkaline with ammonia. The organic phase is separated- off, dried with

sodium sulphate and freed from solvent. The residue is dissolved in 20 mL
ethyl acetate and 10 mL water, acidified with conc. hydrachloric acid and
diluted with diethy! ether. After the addition of a crystaliisation aid the solid

e) 6-hvdroxv-8—{1 -hydroxy-2- [2-(4—|sopr0pyl-phenyl) 1 1d|methv1-ethvlamtn0]—
ethyl}-4H—benzo[1 4loxazin-3-one '
1.6 g (3.0 mmal) 6-benzyloxy—8-{1—hydroxy—2—[2-(4-|sopropyl-phenyl) 1,1-
dimethyi-ethylamino}-ethyl}-4H-benzo[1,4]oxazin-3-one are dissolved in

" methanol and _hydrogenated_ with palladium on charcoal as catalyst at normal '
- pressure and ambient temperature. The catalyst is suction filtered, the solvent

distifled off and the residue recrystallised from isopropanol. White solid.
Yield: 1.1 g (85%, hydrachloride); melting point 248-250°C; mass

‘ spectrometry [M+H] =399,




14.8 g (90 rnnol) of 1-(4-ethyl-phenyl)-propan-2-one,

di ssolved in diethyl ether, are added dropw se to 39

nmL of a 3 nolar solution of nethyl magnesi um brom de

in diethyl ether while being cooled with an ice bath

in such a way that the td&¥®erature does not exceed

30C. After the addition has ended the reaction

ﬁ‘)ure | refI uxed for 1.5 hours and then hydrol ysed :

The nRRERTOmers ob s exampla ¢asmbe abtaiped hy separating
the ¢mbt@énélbﬁo@§l9w corBRESRIHIER ofdeEEAkE BRASMJ Known in
thextract ed wth diethyl ether. The conbi ned et her ‘

%R&Q are washed with water, dried with sodi um

sul phate and evaporated down. The oi | thus obtained
Q09

'-u“v,‘!l hgr rf gt “Hher ‘-1y cll-( -85 .| O-Q n-g

etlay|p6hydroxy-4Hslognral mmﬂa'me added dropvvl se to 15.5
g (87 mmol) 1-(4- ethyl phenyl ) - 2- met hyl - pr opan- 2- ol
in 4.8 nL (9 mol) acetonitrile and 15 nl gl acial
acetic acid Wi n'd5 nbHut es, during which tine the
tenperature rj t is then. stirred for one
hour, diluted w ? ' al kal'ine with
conc. sodi um-hydripxi de sol ut¥on. A anot her 30
mnutes' stirring~he solid precipitated is suction
filtéred and washegi,with water. The crude product is
di ssQlLved in ethyl acetate, dried with sodi um sul phate
and evaporat ed dovvn The oil remaining is conbined

r on a solid is
fzdh off and dri ed.

: rr(rggl)@f 1r@rqthnbp@§1magg%ong,3dis§9lved in .dleltgy!
ettt dars HydecddBopwise to 39l BRE BYhoki RyluaBhst rﬂ@tr@lrﬁaéﬂéhlum

orhel i ety g A peinoycopid i anieq ot shghyaguey that
theateshpeallurg dolesputt exseed 309 Aftertbeadsditic hax eddédithd 5

redifibhnbdlndls i Bhtet SRR o (P06 11 8RGO R e

t
amaniugy eileijde selnbipn. Atﬁmgr fgrr@n@mwal @frtgamrgapﬁamaﬁ
a N\@&i‘sﬁﬁhé&é 3 ex{@c?éd wﬁﬁ'cﬁ@ihw dther SPSE BEMBIRRNalHRr Phases

fromsol ve prepare t rochl o t he
are gt nahvRter hscetn Sodkin SubBsie M PreparAted Sown The
oil #useststainedtiy furttedt reaciededirettipnvietd: Sy b (90REr are
- added successively. The solid precipitated is suction

filtered and dried. Yield: 11.0 g (69%

b) W2+ éeﬂthﬂrﬂ_)@yﬁ) hit Himedhylsithyll-aeSambdes. d-)
6. 2€mg &.%réué e?&dé%i’ d Bgs?«@é' th"15.5 g (87 mmol) 1-(4-

i met h et h ol -1-h
ethyl-phenyl)- %-methy?/pmpana-ol in 4.8 mL (91 mmol) acetonitrile and 15
mL glacial acetic acid within 15 minutes, during which time the temperature -
rises to 65°C. It is then stirred for one hour, diluted with ice water and made
alkaline with conc. sodium hydrokide: so{utibn. After another 30 minutes'
stirring the solid precipitated 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,
whereupon a solid is precipitated which is filtered off and dried.

- Yield: 16.3 g (85%), melting point 90-92°C.




et hyl ) - 4H benzof 1, 4) oxazi n- 3-one The target conpound
i s prepared anal ogously to the nethod for Exanple 8d)

from2.14 g (6.0.nmol) 6-benzyl oxy- 8- (2-et hoxy

2- hydr oxy-acetyl)-4H benzo[ 1, 4] oxazin-3-one and 1.0 g
(5.6 nmmol) 2-(4-ethyl-pher3d)-1, 1-di met hyl -

ethylam ne. White solid. Yield: 1.7 g (54%

hydrochl oride); nelting point 210-214C. e)
8lZﬂﬂmmﬁaﬂw}m&mdnbtml-ethvlamme

?16 g QTM%:T @L nzof. (Q‘O‘%}thi L QH%E@X %\4 é‘ﬁeé?‘y‘rﬁ}av‘é GeRtanyide and
910&150@8(5!21@ byslexide areprefiayedfor-15 fi@uisdn GO-mihy!| -
éth?!é)’llab leoil THaRidey b? %Qﬁ(}g@@ c?nibﬁl]ed with ice water and extracted

enzo

_et h
thE%EloP'EP 'bé i 'ﬁ%’i‘?fodm%%@m@ﬁl ca,rgaey: maaegﬁre ieashed with
wmgelneiwmihw:um sulphaté ﬁh@f&%d&rdﬁ'sbﬁe?ﬁ' ¢ gre}iagé fre

'ﬁ%@‘g‘:ﬁgﬁ%ﬁ% Chl or d% h%: %lg’hg@@d ethereal

hySrechiaric aondaam:l di‘etmﬂ |&Jereare mddedmﬁgsm@&aﬂ"ﬁé dohy -

| ogously to current

p‘?@ﬁﬁftﬁl@dﬁ? su(:fi&n'?ft& eawa'ﬁ%y known in the prior art.

Yigld: Q@(@Q%@hydmchlorlde) melting point 165-167°C.

8-{242- (4- Fl uoro- 3- et hyI Rhenyl ) -1, 1- di met hVI -ethyl am
d , g

Q

’ -Bédbre2- rret hyI propenyl) benzene 100

w,_
- TiestBlac cBmbdlid Bt %ﬁ'ﬂ%ﬁ@i@qw tqthemathqdfor Fixamle 8d)
froonBildeg (GOt MImmnzﬁmwﬁeﬂz}emsmthﬂrakﬁahg%AH-

| b’éh%['t'moﬁgzlmﬂl%é%nd‘mO Igf(éi d@&' g@‘ge(r frﬂ\gfelééﬁﬁzh dimethyl-

xture i s st
efylaming Yhitgaokithen hydr ol ysed with 10% amoni um

YOS1H.01 7t (549 Uy drachIbbe); rieiaag poirn2 pb-otecor gani ¢

phase extraction is carried out w.th diethyl ether.
The organi ¢ phases are conbined, dried and -
e) 8-{22-{4-ethwl-phenyl)-1, 1-dimethyl—eihvlam|n0] 1-hydr0xy~ethyl}-6-

hydroxy-4H-benzo[1,4]oxazin-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]oxazin-3-one
according to the method for Example 8e) yields the target compound in the
form of a white solid. ' : ‘
Yield: 1.07 g (92%; hydrochloride); melting pomt 266-269°C; mass

spectrometry [M+H]" = 385.

The (R)- and (S)-enantiomers of this example can be obtained by separating
- the racemate ana!ogously to current methods of racemate cleaving known in
the prior art.




evapor ated down. The al cohol thus obtained is

di ssolved in 100 nL toluene, conbined with 1 g of

p-t ol uenesul phoni ¢ aci d nonohydrate and refl uxed for

three hours using the water separator. The reaction

m xture is poured onto wat%er and made al kaline with

conc. sodi um hydroxi de solution. After separation of

the oranlc phase it is washed with water, dried with

aooplend 0:8:{2rhai{ € Funfofd- H@dh?lfmembméﬂ:hmeﬁn&etmdmmlno] 1-
| product in the

oi nt 80-85C/ 10

_ _ . rde in 5 nL
gl aci aI acetic aci xt s conbi ned
with 3,9 g (24 nmo

1-fl uoro-2- et hyl - 4-{ 2- met hyl - propenyl ) - Benzene
" dissolved in 10 nlLgl@tial acetic acid, and stirred for
1 hour ‘at 50-60C. The reaction m xture is diluted
vvlthlce vvater, nade alkallne W|th conc. sodium
Y eyl NELE: BENZ@Neh di chl or omet hane.

105 h@L @:f 9@5 @ncﬂﬁﬁ@@luh@n oﬂﬂlﬂé@rd\ﬂSt—lhe&WthEh Iﬁidﬁ?@%@n@n d

f [ ht? '
B T T
30 gmh&fié@ wtiile the) temperature rises to 45°C The mixture is stirred for 30

muiut%é 85@ ¢ {ﬁam’én&’ BRI hyarbiyked Wil 1% Shiberitih ne

.chlmge( utiano Aftes separajipn i 1 bigania phiase: extyactiontigicarried
ouf WitHHBtHG etﬁ% el &gﬁnt%&%@r@@o@ﬁﬁé@ &IIBEI Ay .

water are re

 evgrorated tenn, b alkarel s hiaiiedds Airsoliethin AORTL oilere,

cambmadmvhu dfﬁlﬁf ﬂQo@@h@Qulpmmﬂ@oﬁ(Mmhﬁdraw ahd refluxed for

B ORDAEE SatrrofospiOl o PORRER ikl it Pl dheo

4o di
the FioURE G5RG
wattirsyel medeiakalineywittacenasediwo iydreddevsoltien hatteral

seﬁBf%Bﬁ %If fid lgrg%ﬁlcggﬁ% it ir‘]sqgé g@ﬁ %Ftcﬁ’l??i with s%dlum

tate ctio

- sulah@ﬁqmd freed dromy salvapt. Eaactmad diskiliation okihargsidye yigjds the
prod6élin th)écfbﬁﬁ I @.Md!@)rles@ﬂiqhimgad@lmgquaa%ewmooihbar

b (2-[244-f1 uoro- 3-net hyl - phenyl ) - |ma
Yte?chtf W)/&ln no] _1- hydroxy- et hyl } - 4H benzof -
1, 4loxa2|n 3-one 1. 10 g (3.1 nnDI)

4. anpmonpueulphgnqumre@@ﬁyn qropWISe at 5- 15°C to 15 g (31 mmol).
“ sodium cyanide in 5 mi glacial acetic acid. Then the mixture is 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 is
dried with sodium sulphate and freed from solvents in vacuo. The slightly
yellow oil thus obtained is further reacted directly. Yield: 4.3 g (87%).




1, 1 -dinmethyl-ethylam ne are reacted and wor ked up
anal ogously to the nethod for Exanple 8d). Wite
solid. Yield: 0.75 g (47% hydrochloride); nelting
poi nt 228-230C. e) 8-{242-(4-fluoro-3-nethyl-phenyl)-1
1- di met hyl - et hyl am nol - 1- B§dr oxy-

et hyl } - 6- hydr oxy- 4H benzof 1, 4l1oxazi n-3-one The
hydr.ogenation of 0.70 g (1.4 nmol)

c)®- (Zﬁﬂadﬂo%-)‘n@hﬁfpplﬁéhﬂ)‘li HlLdifiethy-ethylamine

43 208 RPN TR S ia A badmetavisoyt

forrhadnitie, titemt.acopet hgdmoohlonid acdd andt# mLsedted are Mflekdd for 2

iy [y MRS B oLt R DA U,
SO@s)m é\ydmmmmuta@n arie extencieg withadiehloeoraethange The prganic

ph%%@@ra% 'cﬁ‘%d W!ﬂ?Sétﬁﬁﬁf@lﬁh@t@%f@@ﬁ&af& ﬁ(%ﬁ e resudue is

racenmat e eavi n rior ar
'%'V@(&h@hw qqeta@ egmi)chh hedhereal Mrﬁyhloﬁﬁam

codldlfl'mé crz fifatedd are suction filtered and washed with dleth i

eti@_{ oxa/ y\&tG hygroxy4H- benzol 1 41 oxazi n-3-one OH

Yidld( 3-9 g (87 %, Eydmh;dndmj;an;altlr@-pmnm&p%ﬁél acetate
500 nL of a 0.5 nolar solution of :
4 fl'uoro 68rret hyI phenyl magnefl um blrom de and 23 2 rrL

il s )

: tREN mgﬁb'aemwﬁ—égrﬁﬂﬁwﬂ r%ﬁﬁ%i&s

befzgANdjoxahias3:ona andd).50d (.8 huﬁ@lql Qb(m-fﬂjdrolmhﬁatlaylcbhenyl)—
It

14588 rvLaﬂxvﬁ@%{%,#E%a%eé U bk ARG G G5 |

E meathod docExamplendd)i YWhits solishd ref | uxed for three hours.
Yidiied 75 ngm%aﬁ a@eﬂmmtﬁ drrﬁemagwgeézg 3popat er,

stirre or a turt ur an e aline. It is
extracted with dichl oronethane, the organi c phases are

 e) 8ypg9-(4iddio PRIt IR BLE 1 Akt etV e8RS 1ahedroxy-
S hydfsky 1-berzAf 1 4R Arin s Bhe' ' &1 on °F. .
The hydrogenation of 0.70 g (1.4 mmol) 6-benzyloxy-8-{2-{2-(4-fluoro-3-
methyi-phenyl)-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl}-4H- |
| benzo[1,4]oxazin-3-one yields the target compound as a white solid.
Yield: 0.50 g (87%, hydrochloride); melting point 278-280°C; mass

spectroscopy: [M+H]" = 389.

The (R)- and (S)-enantiomers of this example can be obtained by separating
* the racemate analogously to current methods of racemate cleavmg knownin:

~ the prior art.




the residue yields the product in the formof a
colourless liquid (boiling point 105-110C/ 8 nbar).
Yield 29.0 g (52% . b)

N- (2- (4-fluoro-2-nethyl -phenyl -|

1-dinethyl -ethyll-formam & 29.0 g (130 nmol)

1- (4-fluoro-2-nethyl -phenyl)-2-nethyl-propyl acetate
ar e react ed and wor ked up anal ogously to the met hod

N-(2-(4-fluoro-2- rrethyl

phenyl)-1, 1-di- --et hyl ) -f ormam de arereacted as
described in the rret Rod r eact ed.

Wiite solid. YiHNg: .51g (8B% - chl ori de);
nel ting point 277-2 ‘
6- benzyl oxy- 8- {2-(

1- di met hyl - et hyl ami nél - | -
hydr oxy- et hyl } - 4H be@i#ol 1, 4| oxazi n- 3-one Prepared
~anal ogously to the nmethod for Exanple 8d) from 0.95 g

Sogf’%wf%u"é?ﬁ“éﬁﬂé?ﬁﬁﬁ Dﬂéﬁfﬁfjgﬂ@w@?ﬁwm@pﬂwm pipmide
ang;z3.-4 mlg (26D @m@blﬁppfﬁn’ﬂ%@ i deg) reackid amgjogousty to
Ex28i@166). After hydl'OlySlS wath 10% ammo ium Ior olution the .
aqﬁ%%usl phéﬁ% L&ugeparate?m{‘] ¥md extracted wué d:g]hy! et zr Tl?x]e f
combingd egramjaipleasesittetirizgiolith 4baker sOiphatand Ed8porated

doﬂrﬁb?ﬂé%@éﬁ @u%fz %ﬁ%ﬁg %rf' glsg;%R/e)d in 50 mL acetic anhydride,

- compingd wﬁh d rfyl_)conc 1sphwiric acid and refluxed for three hours. Then
th
eeﬂe@thoﬁmﬂ@@id“ﬂ&:urbd% Wé?(%;g Krle}i T4Hh § further #ggﬂ and made

Z - targ
alk?ﬁ'ée cl[)‘srﬁ ¢a g@?&g@y thsmg; the q;ggx@cg)rme%are dried
witth pddinm lsatpihse anamhé solgentai are didiitedSSICFE@Rhal distillation of

3
‘“esf%ﬁah 60 the bt i 08 Kem o1 <R SRiid aaiing point-
- 1053 AFGAS mban) Wield 284ha(a2%hal ogously to current
met hods of racemate cleaving known in the prior art.

20. cn g(1Bl‘bdhmdlyﬁ{tﬁlﬂbbnﬁzJ?Néih?%ﬁhéﬁtlﬁ?ﬂﬁ@lﬁw}l—ﬁfdﬁ%ébé‘ta?e one -
are Qegztoa and worked up analogously to the method for Example 10b).
Yellow oil. Yield: 27.0 g (99%).

€) 2-(4-fluoro-2-methyi-phenyl)-1, i-dimethyl-ethylamine -

In order to prepare the amine 27.0 g (130 mmol) of N{2- (4 -fluoro-2-methyi-
‘phenyl)-1,1-dimethyi-ethyl]-formamide are reacted as described in the method
for Example 10c) reacted. White solid. Yield: 15.5 g (55%, hydrochloride);
melting point 277 -280°C. :




HN N F OH a)
1-(2,4-difluoro-phenyl)-2-nethyl -propan-2-ol 11.0 ni
acetone, diluted with 50 nL diethyl ether, are added
dropwi se to a solution of 500 nL of 0.25 nol ar
2, 4-di f | uor obenzyl magnesi &h bromi de in diethyl ether
“Within 20 mnutes. Then the mxture is refluxed for
- 1.5 hours and then hydrolysed with 10% anmoni um
d¥ BlaHA RS- B -ﬂif&%@#ﬁ@h PSS/ 1)- 5.1 -difh Al AryRidinol-1-
hy .- o‘ ‘, !{- o‘ I €d S0di um sul phat e and
a0 ’~' i¥¥Al distillation of the

7.
CIvAC C

Prqmréd@nrwltmgaiﬂslyt faEtheI methol fasErampls By fremso QEM%G mmol)

bélgﬂ}lé' nglézétﬁéxi Qg?WSE%Eﬁ@%ﬂ-p\éh%ﬂ 4]0xazzn §nd 0. 43

g izzﬁTrmmgl) 24dHilporo-Lemetinyl-phemyl}- et—dmethyl—uhylﬂnmhez 0g

VIS0 TER e o B Ry oG e

10b) . YeIIow0|I Yield: 22.0 g (94%. ... ©)
_e)28:£2424ufﬂu¢%Q:ﬁamepheﬁylHdr B Sty - ERARbIE-hydroxy-
08 X 22 n‘ m‘az'ﬂ'ﬁﬁﬂ'ﬁ met hyl - et hyl ] -

B Ttﬂ@ d&benﬂﬁaﬁmabbg q0s {1.36 nirhel) Betbdrasy I8 E24PH4 HlubBE -

mE %gégl)gl), D i &tfy1- B RSRLL 1 eroyTBtHy Uk PO! Nt

- banagghAjoxagin-84mer gelds, the targetioompphiad\in fheiform of a white '
_ sdfdd '\‘?@HW'S_O% g&'ﬂ %”ﬁ%bcﬁlon&%}j E‘)ﬁ?ggn%b?yt 4%784@8{9??,21955_3

41oxazi Reaction o
,snﬁ9¥9§peay &3HBky- 2- hydr oxy- acetyl ) - 4H
benzo[ 1, 4]oxa2|n 3 one and 0.40 g (2 16 mmol )

2- (2. 4-di uor o-.phen AN i n
TS (R S e PER bl i pIE et bo ShibtheT ) shgrating
theﬁa%mhw_apalbgouslwéc) cumehtt inethquisi oftragdmatel ciéaviey known in
thé}}ﬁi (2. 4-difluoro-phenyl)-1, 1-di net hyl - et hyl am no

- roxy-ethyl)-6- hydroxy-4H benzof 1
4] oxazi n- 3-one The hydrogenolysis of 0.70 g (1.35
nmol ) 6- benzyloxy 8-{2-[2-(2,4-difluoro-
1 t hy. .

hvdm;t\,eeBM}l-@Lhme&yenH-beﬁﬁo[g ﬂﬁﬁ%lnmdn@chl or i de)
nel ting point 279-280C, nass spectroscopy: [MrH' =

393.

a) 1{2,4-difluoro-phenyl)-2-methyl-propan-2-ol

'11.0 mL acetone, diluted with 50 mL diethy! ether, are added dropwise to a _
salution of 500 mL. of 0.25 molar 2,4-diflucrobenzylmagnesium bromide in
diethyl ether within 20 minutes. Then the mixture is refluxed for 1.5 hours and
then hydrolysed with 10% am monium chloride 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 alcoholasa
colourless liquid (boiling p_oint 70-73°C/ 2 mmbar). Yield: 20.0 g (86%). '




The (R)- and (S)-enantioners of this exanple can be

obt ai ned by separating the racemate anal ogously to
current nethods of racemate cl eaving known in the
prior art. Exanple 13:

842-[2-(3,5-difluoro-pheny2§-1, 1-di net hyl - et hyl am nol -

| - hydroxy-ethyl)-6-hydroxy-4H benzof 1, 4] oxazin-3-one _
OOO—IHNlI NI ~F / O—|F29 a)

Rmrg@éctwm.@dgmgbﬁmoneﬂ(@uﬂ. ‘ %rﬁl)%m%myﬂpmpan- a
o RO g Moo B '?iﬁ?s T eton v

Zmﬁg@W)Yellow oil.--Yield: 13.5 g .(60%.-b) -243; 5- -
di f | uor o--phenyl ) -1, 1- di net hyl - et hyi arri ne The Ritter
reaction of 5.5 g (29 5 mmol)

€) R-(24sliftidrowheoyPprichginetyletiydminer opan- 2-ol and 1.8
 RE SRR OB R G Rl ERBIN i Il

0@?@@ e@algﬁ@w;fﬁath%wequ forixample406).g (75% . c)
Ynérdbqazn/bwz%Sﬁﬁdrfo%hbﬁdé) diﬁellw EE.HP eml-2odsc- di met hyl -
et hyl ani nol - 1- " h dr oxy- et hyl } -4H benzof |
, 41oxazi n-3-one Prepared from1.73 g (4.84 rmol)

d) lﬁelnayzwm 822262 Madiftucrohytsiiratlyt Aatingthyl-ethylaminol-1-
Do oS, and 0.80 g (4.32 mol)

|mathyl ethyl am ne in -
OUSIi £.8%g\(2.49%iranal) mml@yéw-%hdwemwdtwa@tyl)—4w

A RS A o e
dzmg&wy ]zgpwﬂup MABEL Losah a1n e&dézu n- 3-one

YléNdO(wEg![ﬂ %1 RydibcHloA@e ) Ml mm|245 247°C.
- 6-benzy g(y 8- %2 [ 2- 3% dlflﬁ%gro

phenyl ) -1, 1-di net hyI et hyl am
e) Bﬁﬁ}[Q;(Qtﬂfdlﬂumm—BhHWIH A-Hineathpldthiaminal- t-Hydome-ethyl}-6-
el pound as a white solid. Yield:
ASLILS. orrde); nelting point. 150-158C

Thﬁﬁygr@ﬁ;aly%@ oy 0 g (3 mmol 6-benzyloxy-8-{2-[2~(2,4-difluoro-
~phenyl)-1,1 —dlmethyl-ethyiamlno] 1-hydroxy—ethy|}-4H—benzo[1 Aloxazin-3-one
yields the target. compound as a white solid. Yield: 0.48 g (83%,
hydrochloride); melting pomt 279-280°C; mass spectroscopy: [M+H]" = 393,

The (R)- and (S)-enantiomers of this example can be obtained by separaﬁhg
~ the racemate anaiogousiy to current methods of racemate cleaving known in
: the prior art. ' ‘

Example 13: 8-{2 [2-(3. 5-d|ﬂuoro-phenyl) 1,1dimethyl-ethylaminoc]-1-
' hydroxy-ethyl}—G-hydroxy—4H-benzo[ 1 4]0xazm-3—one




The (R)- and (S)-enantioners of this exanple can be
obt ai ned by separating the racemate anal ogously to
current nethods of racemate cl eaving known in the
prior art. Exanple 14:

842- 1244- et hoxy- phenyl ) - 1,28- di net hyl - et hyl ami no] - 1- hyd

roxy- ethyl}-6-hvdroxy-4 H benzo f | , 4l oxazi n-3-one
O OCHH HNN O—| 30 . a) benzyl
aj 2-(B¢-diflno Ipigpaink®dol et hyl | - car bami nat e

mj ﬁéé"*gxy %ﬁeﬁsﬁ%ﬁ# By fpasting,A Crenar compewash Rigpared
frey @Dm &d rmmqlw Slifigorobenayidirgmide; with tibdeldhd1 mmol) '

a@etbﬂiéoYeliGUglo)l p@i@q@gg@g%onate for 10 hours at

90- 100C. e reaction ture is conbined wth ethyl
acetate, washed twice with water and dried with sodi um
y@ifeen distilled off a

_ . JdifYVh oirg r|]:)hie?1yI) LE-}"nhe‘%l[lyl—
r2pan-2ohang 1 ;ﬂwgagumﬂﬂcﬂarﬂdmm:# 7€ dpof formaenideswhidh ien
wdisclid RO e s rvismypy Sahiereloy g

Yﬁe}ﬂ 400 (164 IaC| aI acetic acid is conbined with 2 g

pal | adl um on charcoal (10% and then hydrogenated at 5

Jhe cat al yst is filtered off and
difluergsphenyliyd Jrdimptlylretiylaminek 1-

| -hyﬂrgS@JeWWm—b@nlzoﬂ;&?]icmhes-ongade al kal i ne i th conc.
odi-u uti e
PRt BIT 25e @ B holE Bl bt 23 Ry AR ooty
4Hi-rheeﬁo[m 4Joxszididons ahd Kh8@ ga(dd Zmapul) 243 &-difluaro-phenyl)-
I d
1. SR inthe Belielay eceton (11l e and
| Y'Bk’edl 50 9468 &, dmdé?CmWéd%)de'ﬁ'%P@ﬂt B4 Cether s
-~ suction filtered and dried. Yield: 8.8 ¢

hvﬂkm—#ﬁl-behszﬁ#hnxazméi bmb) 4H- benzo'f 410xa2| n- 3- one

H)él ééelgols/gs B¢ g“?gizé (243 mmgly6-honzyloxy-8:42, [12-(3,g-difluoro-

phenyl)-1, 1 dlmethy!—ethylamlno -1-hydroxy-ethyl}-4H- enzo[1 4Joxazin-3-one
yields the target compound as a white solid. Yield: 0.90 g (86%,
‘hydrochloride); meiting point 150-158°C; mass spectroscopy: [M+H]" = 393.

 The (R)- and (S)-enantiomers of this example can be obtained by separating
the racemate analogously to current methods of racemate cleaving known in

the prior art.

"E)-'(am_p!e 14: 8-{2-]2{4-ethoxy-phenyl)-1,1-dimethyl-ethylaminol}-1-hydroxy-
| ethyl}-6-hydroxy-4H-benzol1,4loxazin-3-one

0, : '
Y\o OH
H
" OH '




- Yiﬁdaﬂm @ (HEr8dRdAdd, fB@G)jlmeItlhglpophdﬁijBI-aOOfC

benzo[ 1, 4] oxazin-3-one and 1.0 g (5.2 rnnol)

2- (4- et hoxy-phenyl)-1, 1- dinethyl-ethylam ne are
stirred in 40 nL ethanol for one hour at 50-80C.

After cooling to anmbient tenperature 0.23 g (6.0 mmol)
sodi um borohydride are adfied and the mixture is
stirred for a further hour. The reaction mxture is
conmbined with 5 nl acetone, stirred for 30 m nutes,
acidified with glacial acetic acid and evaporated

a 1L NCOTRimER Ve %ﬁé@i@%ﬂ ethyl

15,858 menoby benzyh Prédthydicog-pheryh-1 thdioethwieingbdi um
cABLRIEE AOGiEa S T.9The 06 Ritho BiRRiic TR 21 61sbe - -

i s di SSO ved I%al nin et acet

mpbpotagsivin garbgnate for J Bitauss at 9@-199. g. dhe raapmraemlxture is
comllblpedlvﬁﬂ?éth Béélﬁéfje Wa:sh&alwd%mmté@%d?éd vﬁtﬁié‘.drdmm
er W | e |
dphate! Refihe SR7NIS nhlvh Betmidisiligaror %Pl*?wﬁf&"?ﬂms 150
g, 2% R, Witich Blfurther Bdciai@dirdetit hoxy- phenyl ) -
1-di met hyl - et hyl am nol - 1- hvdr oxy-et hyl) - 6-

~_hydroxy-4H-benzof 1 4l oxa2|n 3-one 1.5 g (2.8 mol)
b)e-tfeathaxp-pheay L. | imathai-athwamineny| ) - 1, 1- di net hyl -

A 8b Lbﬁ'Hf”f%i cy 4@% t%rh%i @@gﬁﬁh&@wm.ﬁmeﬁwe

et%Ql-pamam%tﬁ g H&Odaﬁm?q ﬁ@%&sé?%ﬁ"nﬁfi W*ﬁ%rgl @nt
pdlledivgh ah \charcuad ( T0%ahd e ﬁ?@r@geﬁb@d@ttﬁlbaﬁ BnisIO to 50°C.

TR AR e F e 206 ot Bl i SYRRPL Vol =
dissebdstinanlitidiwateg dnade hikalihg Withawinat sodiinehgdiaxitle solution
| ar@f éﬁga@iétgﬁﬂﬂ (éé%éqﬁz'téé ﬁﬁ? gj ﬁﬂh&@ﬂ&ﬁgasm WatkoRhled:
| dr@glzmﬁss@luméph@, %mqryed[dﬂwn} 'The W@'ﬂ% ﬁﬂﬁ’é‘”?"\‘ﬁ .
d:ﬁaﬂbdcﬁh RRAHirleBAY aefd.ﬁéu ﬁntﬁéﬂﬁ@bal obﬁloﬁbtaﬁhdﬁ ethd¥olid

chbiad Gr e endes B LRI F RedRauFo fﬁ%fe;sf af e

1- di net hyl - et hyl am nol -

hydr oxy- et hyl ) - 6- hvdroxy 4H benzof 1 4l oxazin- 3‘o'ne
be -{2-{4-ethoxy-phen I—1-1-dlmeth l-ethylamino]-1-hydroxy-

ethleH—benzof 1,4]loxazin-3-one

2.14 g (6.0 mmol) 6—benzy|oxy—8 -(2-ethoxy-2-hydroxy-acetyl)-4H- -
benzo[1,4]oxazin-3-one and 1.0 g (5.2 mmol) 2-(4-ethoxy-phenyi)-1,1-
dimethyl-ethylamine 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 stired for a further hour. The reaction mixture is
combined with 5 ml acetone, stirred for SO-minutes, acidified with glacial

~ acetic acid and evaporated down. The residue is combined with water and
ethyl acetate and made alkaline. The drg'anic'phase is separated off, washed
with water, dried with sodium sulphate and freed from solvent in vacuo. The
residue is dissolved again in ethyl acetate and water, combined with conc.
hydrachioric acid and diluted with diethyt ether. The solid precipitated is
suction filtered and washed with diethyl ether. White solid.

Yield: 2.0 g (61 %, hydrochioride);'melting. point 214-216°C.




OH a) 1- - Obtained by reacting ethyl

(3, 5-di net hyl -phenyl )-acetate with nethyl magnesi um

brom de. b) 243, 5-d '

i met hyl - phenyl ) -1, 1- di met hyI et hyl amine By, reacting

6.00 g (34

mol ) 1- (3, 5- di net hyl - phenyl ) 2- et hyl - propanol - 2- ol

and 2.00 g (41 mmol) sodiumcyanide in a Ritter
ﬂd?ﬂﬂd#-ahémy-@hehvﬂ*ﬂBdﬁnethy!—ethvlamtno] -1 -hydroxy-ethyl}-6-

h il 1BREM! dokadindd BRLNY! - ethyl for mani de (35%

i berate the am ne the

159 h%ﬁ]M@m)zﬁﬂi@rgyloﬂ-SF{Zﬂi%(‘ﬁ)-eitmxymli il edimethyl-

e oy o e
a@%@?g 250 Jpe ealiad mqq]aL( Ygas catalys) at
afiblet Idrhpémt&rd 3ndl Pofrdabp r@bﬁ@r‘eh Hhema‘fﬂyét) issuction fi ltered and

BB vt ef doi ﬁl&ﬁ&%@&s& fpstlyeldo htingthanafby

h&atingpIseedddi andadiiuted With dtHyllacestate) The solid precipitated is
fu@?@awﬁfaﬁa&aéﬁﬁﬁtﬁ@@g s%ﬂ.{jydr oxy-acetyl)-4H benzo[ 1, 4] o

azi n- 3-

Yiettol 10 (83% aydmmgqrq@ﬁangumgmmdza@mﬂ “Cengsani ne.

s @cﬁbﬁ 1. hydrochl oride); nmnelti ng poi nt
p22 22% F\(ﬁ- g (242 "(3, 5-di et hyl - phenyl ) -
1-di net hyl - et hyl ami nol -1 - hydr oxy- et hyl ) - 6-

: Ty (R anc4(S)leerrtibineh of s BxdmphecaiBelcMamibatsy Bitisting
thr}%ﬁ%ﬁgg% B5S08548T S aH ARG S ot hcdinate %ie(avmg known in

the pienagtl oxy- 8- {2-[ 2- (3, 5- d| met hyl - phenyl ) -1, 1- di et hyl
- et hyl am ne] - 1-

-4H— benzo[l 4] oxa2| n- 3- one and

i Syp-dimatig- B-1, hrdime ety laminol-1-

spectroscopy: [MtH' = 385. The (R)- and
(S)-enanti oner Hi s gyanpl e can be obtai ned by
separating the at e anaHogoust to current

met hods of race‘#ﬂ he prior art.
Exanpl e .16: 4-(4- -hydro ydr oxy- 3- oxo- 3
4- di hydro-2H— benz R

4] oxazin-8-yi)-ethyl s
utyric acid OT OO

i nol - 2- net hyl - propyl ) - phenoxy) b

a) 1-(3 5—dimethvl-phenyl)—z-methv!-bropan‘ol-2—ol -
Obtained by reacting ethyl! (3, 5-damethyl-phenyi)—acetate with
methylmagnesium bromide.

b) 23, S-dimethyl-phenyi)-1, 1-dimethyl-ethylamine

By reacting 6.00 g {34 mmol) 1-(3, 5—d|methyl—phenyl)—2-methyl-propano!-2-o!
and 2.00 g (41 mmol) sodium cyanide in a Ritter reaction 2.40 g of 243,5-
dimethyl-phenyl)-1,1-dimethyl-ethylformamide (35% yield) are obtained. To
liberate the amine the formamide (2.40 g, ‘11.7'mmol') is treated with
hydrochloric acid. The method and working up are analogous to the method
~for Example 10c). Oil. Yield: 1.70 g-(82%); mass spectroscopy: [M+H]" = 178.




HNNOOH OHO0 a) ethyl

4-[ 4- (2- am no- 2- net hyl - propyl ) - phenoxyl -butyrate 4.5 g
(15.0 mmol ) benzyl [2-(4-hydroxy-phenyl)-1;

1-dimethyl -ethyl]- carbam nate, 2.3 nL (16.0 mmol)
ethyl 4-bronmo-butyrate, 238 g (16.6 nmol) pot assium
carbonate and 0.3 g (1.8 nmol) potassiumiodide in 20
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benzo[l 4] oxazi n- 3-one and 0.9 2 mmol ) et hyl

&%{_ (2-am no- 2- net hyl - propyl). phenoxy] butyrate are.
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and the solid preC|p|tated is suction filtered and
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a) ethyl 4-‘{4—(2-amino~2-meth'i/ijrOpyt)—bhenoxy]-butyrate

4.5 ¢ (15.0 mmol) benzyi {2-(4-hydroxy-phenyl)-1, 1-dimethyl-ethyl]-

- carbaminate, 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 mbL -
'~ dimethylformamide are heated to 120°C for 13 h. 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: cyclohexanéfethyl acetate = 9; 1). 5.0 g of a yellow oil are isolated
which.is dissolved in 50 mL acetic acid and hydrogenated with 1.0 g palladium




phenoxy)-butyrate in 25 nL nmethanol is conbined wth
2.5 m. I N sodium hydroxide solution, refluxed for 30
m nutes and then neutralised with I N hydrochloric
acid. The solution is evaporated down and the residual
oil is dissolved by heati¥g in 5 nL of n-butanol .

After the addition of a crystallisation aid a solid

is precipitated out which is suction filtered and
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filtlered ehtwrizd. nol - 2- met hyl - propel } - phenoxy) - butyric acid-
vigig 3. ?é@?%%%pewwrewﬁd@' malljag 8ok = 103-105°C.
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hydr oxy- et hyl } 6- hydroxy 4H- benzof | , 4l oxazi n-3-one O
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cﬁt)y bt rate m 25 mL xneth ol is conabme Wlfh 2.5 ml_ sodlum
3, z}y uor 0 AY 8 | -
hy 0><|d S0 utlon ref xed for 3 mznufes and then neutrahsed wuth 1 N
hydrochloric acid. The solution is evaporated down and the residual oilis _
dissolved by heating in-5 mL of n-butanol. After the addition of a
crystaliisation aid a solid is precipitated out which is suction filtered and
washed with acetone and diethyl ether. | -
Yield: 0.75 g (79%); melting point 216—21 8°C.

d) 4-(4-{2—{2-hvdroxy—2 (6-hydroxy—3—oxo—3 4~dthydro—2H—benzof 1 4]oxazm-8-
yh-ethytam ino}-2-methyl-propyl}-phenoxy)-butyric acid
0.70 g (1.28 mmol) 4-(4-{2-[2-(6-benzyloxy-3-ox0-3,4-dihydro-2H-
.. benzo[1,4Joxazin-8-yl)-2-hydroxy-ethylamino}-2-methyl-propyl}-phenoxy)-
~ butyric acid are dissolved in 25 mL methanol and 2 mL acetic acid and -
hydrogenated in the presence of 150 mg 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%); meltmg pclnt 201 -204"0
mass spectroscopy [M+HT =459, S
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The target conpound is obtained by a Ritter reaction
wth 4.0 g (21.5 mol) :

1- (3, 4-di fluoro-phenyl)-2-nethyl -propan-2-ol. Slightly
yellow oil. Yield: 4.0 g (387%; mass spectronetry.
[MH S = 214. c¢) 4

243, 4-di fl uor o- phenyl )-1, 1-di net hyl -et hylam ne 4.00 ¢
(18.5 mmmol)

N-[2-(3, 4-di fluoro-phenyl)-1, 1=di nethyl -ethyl]
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tert-butyl methyl ether. The organic phases are washed

wWth water, dried with sodi um sul phate and evapor at ed
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-~ muol) 6-benzyl 2- et hoxy- 2- hydr oxy- acetyl ) -4H

-_benzo[14]oxazin30ea 5ng(1 nmol ) :

yhs & Ayl am ne are

l'ithi um borohydride @hh tetrahydrofuran is added ‘ o
dropwi se. The mxture is stirred for 30 mn at anbient
. terrperature comnbi ned vvlth 10 niL di chl oronet hane and
H 4 yh¢ l-pranan-Zed hour and then.
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; difluonmy 11 ctayvi-athelidorndamidg (6% tri
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842-[ 2- (2-chl or o-4- fluoro phenyl)-1
¢) 2«3 dndiflingrio-phdwahitrdimethyl-ethylamine
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are dissolved in ethanol, combined with conc. hydrochloric acid and refluxed '
‘overnight. The reaction solution is poured onte ice water, made alkaline with

~ sodium hydroxide and extracted with tert-butylmethy! ether. The organic -

~ phases are washed with water, dried with sodium sulphate and evaporated

~ down. Yellow ail. Yield: 3.2 g (92%); mass spectrometry: [M+H]" = 186.

-d) 8{242-(3; 4—d1ﬂuoro-phenyl)~1 1—d|methyl-ethylamm0] 1—hydroxy—ethy|}—6- |

~ hydroxy-4H-benzo[1, 4]0xazm—3—one

- 357 mg (1 mmol) 6-benzyloxy-8-2-ethoxy-2-hydroxy-acetyl)-4H-

- benzo[1,4]Joxazin-3-ane and 185 mg (1 mmoi) 2-(3,4-difluoro-phenyl)-1,1--
- dimethyl-ethylamine are stirred for 30 minutes in 5 mL tetrahydrofuran at
ambient temperature. It is cooled to 0°C and under an argon atmosphere 1.5




OOHCO HNNF Ha)
142-chl or o- 4-f 1 uor o- phenyl ) - 2- net hyl - pr opan- 2- ol
Prepared from 20 g (97 muol) nethyl
(2-chl oro-4-fluoro-phenyl)-acetate and 98 nL of a 3
- mol ar sol ution of methyl mé&gnesi um broni de anal ogously
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.di chl or onet hane and cool ed 0 -78C. AT this

tenperature 2 of a | nolar solution of boron
tribromde in @netaﬁne i's addeg and the
0 anbi ent

m-xture is sIova ||vvedto gome up -t

t enper at ur e. The , Ut e cagbi ned with 10
3 mL w |Itered
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ajd s(@-cifera-Adhmopphehili-dlmethyi-propan-2-ol

Prepared from 20 g (97 mmol) methyl (2-chloro-4-flucro-phenyl)-acetate and

98 mL of a 3 molar solution of methylmagnesium bromide analogously to the
method for Example 8a). o -

b) N-{2-(2-chloro-4-fluoro-phenyi)-1, 1-dimethyl-ethyll-formamide

75¢g -(37 mmol). 1-(2-chloro-4-fluaro-phenyl)-2-methyl-propan-2-ol were _
reacted and worked up according to the method described for:Example 10b).

- Theoil thus obtained was chromatographed for further punflcatlon on a short
silica gel column (petroleum ether/ethyl acetate 9:1). Oil. |
Yield 7.4 g (B7%), mass spectrometry: fM+H]" = 230/232.

© €} 2+(2-chiorg-4-flucro-phenyl)-1,1-dimethyl-ethylamine

Reaction of 7.4 g (32 mmol) N-{2-(2-chloro-4-fluoro-phenyi)-1,1-dimethyl-
ethyl]-formamide as described in the methi:ad for Example 17¢). Brown oil.
- Yiéld: 5.14 g (79%), mass spectrometry; {M+H]" = 202/204.




409/ 11. The (R)- and (S)-enantioners of this exanple
can be obtained by separating the racemate

anal ogously to current nethods of racemate cleaving
known in the prior art. Exanple 19

.842-[ 2-(4-chl oro- phenyl ) 3% 1-di et hyl -ethyl anmi nol 1
hydr oxy- et hyl }-6-hvdroxv-4H benzof 1 4l oxazi n-3-one 0
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m xt ure was conbi ned with anmmoni um chl oride sol uti on
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t e d acet at e. '
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the el ge- rE:ol oured solid: 93 ng (26%; nmss spectromst ry:
[ MEH] t 391. The (R)- and (S)-enantioners of this
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A solution of 300 mg (0.91 mmoly 6-ben.zylo)(y—8-(2,2-dihydroxy—acety-l)-tlH-
benzo[1,4]oxazin-3-one and 200 mg (1.09 mmoi) 2-(4-chloro-phenyl)-1,1-
dimethyt-ethylamine in 3 mL ethanoi was combined with molecular sieve and
 stirred for 90 minutes at 80°C. It was allowed to cool to ambient temperature,
35 mg (0.91 mmol) of sodium borohydride were added and the mixture was
sttrred for 1 hour. Then the reaction mlxture was combined with sodium
hydrogen carbonate solution and extracted with ethyl acetate. The combined
‘organic phases were freed from solvent and the residue was -
chromatographed (eluant: hexane/ethyl acetate/methanol), yielding 305 mg of




the racemate anal ogously to current nethods of
racemate cl eaving known in the prior art. Exanple 20:
8- (2-r244-br ono- phenyl )-1

1-di net hyl - et hyl am nol - 1- hydr oxv-

et hyl | - 6- hvdr oxv- 4H benzof4 4] oxazin-3-one 0 O OH HN
N Br OH The preparation of the ethanol am ne and
debenzylatlon were carried out as described in
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enz %hi?%h g%pg Jc}x[ogérg{aﬁasnegﬂ_ethanol +1%
arﬂm@ﬂ@qh B@]Q@x@mpucesi%@l éiéadnge{zﬁw nass Spentsbmetry: [M+H]" =
39 (4-fluoro-phenyl)-1,1- dinmethyl-ethylam ne were

di ss6lved in 3 m of ethanol. Ml ecul ar sieve was
added .and the m xture was heated to 80C for 30

The (R): esd (8f-caantiovicrs of tms eaampwbaﬁ gamahéa%ﬁéewatmg

RN RN Y RET s e

the pdar 8ddi um hydrogen car bonate sol uti on was added to
the reaction mxture and it was ~extracted wth ethyl

acetate. The or‘?anl c phases were evaporated down and
Example 20; 8-{2-{2-(4-bromo-pheny)-1,1 -dlmethyl-ethy!amrnol 1 -hydroxy— _

' ethvl}-G-hydroxy—4H benzo[1,4loxazin-3-one

The preparation of the ethanolamine and debenzylation were carried out as

- described in Example 19-from 300 mg (0.91 mmol) 6-benzyloxy-8-(2,2-
dihydroxy-acetyl)-4H-benzof1,4Joxazin-3-one and 250 mg (1.09) mmol) 2-{4-
bromo-phenyt)-1,1-dimethyl-ethylamine. Beige solid.

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

The (R)- and (S)-enantiomers of this example can be obtained by separating
the racemate analogously to current methods of racemate cleaving known'in
the prior art. ' '




the resi due was chromat ographed (el uant: hexane/ et hyl
acetate/ nethanol). The et hanol am ne thus obtai ned
(223 ng) was dissolved in nmethanol to cleave the
benzyl protecting group and hydrogenated with 150 ng
pal | adi um hydroxi de as ca@Bal yst at anbi ent
tenperature and normal pressure. The ' catal yst was
separated of f by fllterlng through Cbllte(r) t he
Examyp feaﬂ‘da i 3 ath ' = A
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(22% ; nass spectronetry [N%Fﬂ = 375. The (R)- and
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catﬁiyﬁbyvag.separated off by filtering through Celite®, the filtrate was freed
froMsdhRant aﬁbﬁhb%eé«dhé%é&%:ﬁh’rd&%}éﬁhéd ‘(f&:ﬁ&‘é‘ééf‘ eRidite;
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spee:trbmm [M+H]" = 375.
i noj - hydroxy et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3-

one; Exanple 29:
TheB(R)E md((S)@r@nhbumrs ofithieekampleptmmyé pbisidedbyeepytating

 hoTRSAE surlegsusy i T ateds ol eanals dearbadmynin
the gier artexanpl e 30: 8{2[2(4f|uor035d|nethyl o
‘ phenyl) -1, 1-di net hyI et hyl am no]

oxy-eth roxy-4H benzo[ 1, 4] oxazi n- 3- one;
- The fo“wang om znés of Po¥mu a ¥ according to[ the u]wentlon may be

obtained analogously to the synthesis examples described above: -

Example 22: 8-{2-[2-(4-fluoro-3-methoxy-phenyl}-1,1-dimethyl- ethylamnno]-i-
hydroxy-ethyl}«6—hydr0xy—4H«benzo[1 4]oxazm-3~one

_ Example 23: 8-{2~[2-(4-flu0r0—2,6-dimethyl-phenyl)-1 ,1~dimethyl—ethylamino]-
- 1—.hydroxy—.ethyl}-ﬁ-hydroxy—4H—benzo[1 Aoxazin-3-one; : |




Exanpl e 31:
8-{2-[2-(3,5-dichloro-phenyl)-1, 1-di net hyl - et hyl am no]

hydr oxy- et hyl } - 6- hydr oxy- 45!— benzo[ 1, 4] oxazi n- 3- one;

Exanpl e 32:
8-{2-[2-(4- chloro 3-net hyl - phenyl ) -1, 1- di net hyl - et hyl a

m noj - 1-
hydr oxy- et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one;

ExABie 24 5--2-(4ehipip2ncnbghsn1 arimathykotbyiiagh 1-
hydrpxy-ethyl}-6-hydroxy-4H-benzol1,4]oxazin-3-one;
hydr oxy et hyI } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one;

EBa'{'!P‘FN ﬁﬁiwﬁmﬂ@w%ﬂyom-mhﬁnm1 ildinagthy ety teeyinp}-i-
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8-{2-[2-(3, 4-dichl oro-phenyl)-1, 1-di net hyl - et hyl am no]
Exdmple 26: 8-{2-{2-(4-chloro-2 ﬂuoro- hen rl[-‘l 1—dtmethyl—ethylammo] 1—

R R RS alo  one

be used on
their own or conbined w th other active substances of
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sthpldndno]-i erq&ir@tyeewgi}@aldydrommbbnm[s AlbxdAieSeorast i ve
substances. Exanples of preferred anticholinergics

whi ch may be mentioned include ipratropi um oxitropium

Examaple 39t 82 h(@A-duomhémmeiboxy-phenyldnbidmaethyhs 31 -
t
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accor gto
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Exarnple Gt 8R-[RXUHILOR-B]5-Gimdthpk plegriy Wﬁﬂifr@tfﬁylldnﬁylammo]—
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nitrate, nmal eate, acetate, C|trate f umar at e,

' E)Eeﬂﬂfg @58, Bj?g%éétsﬁmcﬁtkiﬁf 1b€a tﬁh@ aml?o]one o

uenes y in
Y@F@(VSQWVMYQEOXMVH‘J 99@%0& HHPW'”’W'E‘% n t he scope of

the present invention, the corticosteroids which may

n i n.conjunction h.th unds
Exgipli et 4T biord opbuhabedih bt Sime ARG
hyﬂmxy-etbiwl}e&hyﬁmymmam[m glloxadiatBsongl one,

budesoni de, fluticasone, nometasone, cicl esonide,
rof | eponi de and dexanethasone. In sonme cases, within

Exawmaplec3pe8-42-{2403.4-triflunto-pheayl)-1 1-dimethyt-ethylamino]-1-.
hydroxy-ethyl(}-6-hydroxy-4H-benzof1,4Joxazin-3-one;, - -

Example 34: 8—{2—[2-(3-methyl—phenyl)—‘l,1-dimethyl—ethylamino]-1-hydroxy- .
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one; o

_ Example 35: 8-{2-[2(3,4-dichloro-pheny!)-1 , 1-dimethyl-ethylamino}-1- _
" hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one. :




application, the termsteroids is used on its own
instead of the word <corticosteroids. Any reference to
steroids within the scope of the present invention
includes a reference to salts or derivatives which may
be formed fromthe steroid¥s. Exanples of possible
salts or derivatives include: sodium salts,

sul phobenzoat es, phosphates, isonicotinates, acetates,

The cpnpoands of getidratifoogeta pnespbatsed optheir batresr, combined |
wift el sEfiud Subdtelos Bt rophuRe FachiRfit ke imgntion, The
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amg e PERiden O A

methﬂhaa:tdplud:mﬂtemm'am; mlaleatee wcetate, cdtratbufmnarateadamirate
oG dnglf b3 At 85 fogBelbhnd Fous i e o
OfW@Iﬁthmwb‘@leéﬁ@Ydtﬂi@ii&e@Ofo the invention as a

~conbination with the conpound of formula 1 include -
. azelastin fexofen di

Wiy 852 sadhe S hedrasaliingantian dacericosteangt Mish may

opmﬁflsﬁoe: Osedlimedrijurttion witle tRstompoulidsofiormula 1 may be :
corifSHPHE BT AN diong ARGRPIAL Ao Ra, Wameinalone,
bugesomidéfhiticasonsh asomatasges| ciclasodides reffepomids and ne. :
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fromdhpaieids. Examplea of possiblalsaltoopdendtives include: sodtum
salts, sulphobenzoates, phosphates, isonicotinates, acetates, propionates,
dihydrogen pﬁosphate's, palmitates, pivalates or furoates. In some cases the
corticosteroids may also aceur in the form of their hydrates.

Within the scope of the present invention, the term dopamine agonists,_Whicﬁ
may optionally be used in conjunction with the compounds of formula 1, _
denotes compounds selected from among bromocriptine, cabergolin, alpha-
dihydroergocryptine lisuride, pergolide, pramipexoi roxindol, ropinirol,
talipexol, tergurid and viozan. Any reference to the abovementioned
dopamme agonists also includes, within the scope of the present invention, a
reference to any pharmacologically acceptable acid addition salts and .




sel ected fromanong enprofylline, roflumlast, ariflo,
Bay-1 98004, CP- 325,366, BY343, D 4396 (Sch-351591),

V-1 1294A and AWD-12-281. Any reference to the
abovenentioned PDE-1V inhibitors also includes, within .
the scope of the present 4invention, a reference to

any pharmacol ogically acceptable acid addition salts

t hereof which may exist. By the physiologically

hydeates thasealowhichdaay exist. By the pﬁyswb@aallwacéeptm duid

bﬂalt@hoééﬁﬁ‘?ﬁéﬂe%? ahhicth ﬂEP’ b fo%bp béﬂéé é@pygnm%agtpggg é{@pamme |

exa arnaceuti c y accepta

Pgeﬁgéﬁrﬁfﬁqﬂﬁﬁe ¢, e eamplehphaisenesticallyacaptalyidrsalts selected
ﬁonﬁamoﬁg'tﬁ@ ¢hits oﬁﬁyd‘ocﬁlﬂ)%@b% Hy rgmlc acid, su!lplaurlc acid,

B BARTE St hefhalentipon i, seaic i fumaricad, seinic |

acid, tatieiacicacitric acit; eatahiowcit andhgalervaRdi on, the
salts selected fromanong the acetate, hydrochl ori de,

hydrobrom de, sul phate, phosphate and
Rsempkssell tisflangic agemtspritte macbe nsédascadiigtd the invention
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own_ exci pi en
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SEaPei ﬁh%ﬁbeﬁmétreleﬂtlon,aatreﬁirendemam;eghanmtacdug:haﬂys :
a%;@@btaﬁlé‘ééfﬁ ::ifh’dzlfr’drﬂlléélts"th%ﬁécqr wﬁbﬁﬁféf qych as starch or -

gel atine, lubricants suc si'uni stearate or
tal c and/or agents for del aying reI ease, such as
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PIRAIY RSk QY€ nlcdint, 'BP ek ARbR. Pharmaceutically acceptable salts’
selected from among the salts of hydrochloric acid, hydrobromic acid,
sulphuric acid, phospharic acid, methanesulphdnic acid, acetic acid, fumaric
acid, succinic acid, lactic acid, citric acid, tartaric acid and maleic acid.
According to the invention, the salts selected from among the acetate,
“hydrochloride, hydrobromide, sulphate phosphate and methanesuiphonate
are preferred in this context.

,Suitabie'preparations for administering the compounds of formula 1 include
for example tablets, capsules, suppositories, solutions and powders etc. The
content of the pharmaceutically active compound(s) should be in the range
from 0.05 t0 90 wt.-%, preferably 0.1 to 50 wt.-% of the composition as a
whole. Suitabie tablets may be obtained, for example, by mixing the active




Syrups or elixirs containing the active substances or
conbi nations thereof according to the invention nay
additionally contain a sweetener such as sacchari ne,
cycl amate, glycerol or sugar and a fl avour enhancer,
e.g. a flavouring such a42vanillin or orange extract.
They may al so contain suspension adjuvants or

eners such as sodi um car boxynet h cel | ul ose,
‘ SU@?@@ 33@%@%%@3@%@' %ﬁﬁleéneé&w@ﬁ%w%as
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Staff 25 A A, P Sk BB SRS 513 uiBeatith Rk as
magnesnnm Mm’ateagleialcsantﬂineagenﬁtfnnd&lwu@m@se such as -
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edl anm ne Alhce?
talipisimayielse campigse emrgl lByerss and/ or di spersants
while if water is used as diluent, for exanple,
be used as
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' _anmohslyttbanéftaiﬂét%dmlmtsabstanms heimalyedsedforaaplet beatmgs
for S8 S ephh & S Sl kRl 40 Kol Suger
~ Tosadhigvendelay edieléase exprevieat ltmompanhrlmes thiye ciore mayt aiso
' coﬁﬁgf efte%ﬁ#ﬁ\ﬁe?ﬁig E%ers}i"‘éuﬁ‘ltl?ﬁg ie fq%ﬁét'c%lraﬁpglfﬁgy gggéﬁrﬁf’ée
number Stlayens to acliewe ﬁe@edgewgepmﬁ!élymn@ttm&x@pwts

meRtishBd apblB fshkitabfts. Pr ovi ded for this purpose, such
as neutral fats or polyethyleneglycol or the

derivatives thereof. Excipients which may be used
Syrupsl erdelixirk @ontiaing ltke avtive substhacemoevdmbiridtipns thereof

 acRifFR @b iMettthingr 23 NhAe ) fdah B3R dhnds,
saenhasiasanyclanije, giymesol ersqgaryhdracﬂamlenhanc@mﬂ g a.
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nat u m ner al wders i f
SUSREAISION a@ymmfétqréhlﬁk%rms%mé@w G owgﬁﬁw cellulose,
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starch and pol yvi nyl pyrrolidone) and lubricants (e.g.

SO@QHE ?Pé'ﬁi‘egﬁl‘??% §H G)E Gﬁ%}? gllays E??\Lﬂ"\ ttﬁ% efhm 8PRbiRic
agess§i w@geva@m sveh as p-airpxyhanzogtemer etabilisera.such as
alkali metal salts of ethylenediaminetetraacetic acid, optionally using

emulsifiers and/or dispersants, while if water is used as diluent, for- example,
organic solvents may optionally be used as solubilisers or dissolving aids, and
. the 'solutions may be transferred into injection vials or ampoules or infusion
bottles. ' |

~Capsulés 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. h




speci fied, additives such as sodiumcitrate, calcium

carbonate and dical cium phosphate together with

various additional substances such as starch,

preferably potato starch, gelatin and the |ike.

Lubri cants such as magnesi4fm stearate, sodium

| auryl sul phate and talc may al so be used to produce
tablets. .In the case of aqueous suspensions the
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%@%@%ﬁ elEﬁoforrrula 1 for the treatnment of COPD it is
part| cularly preferred according to the |nvent| on to '
ceutical formulations whi.ch
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es .are,used, while the use of | actose or

.ab(gy%ggﬁ on éjﬁ%{gf’{?msed particularly, but not

- excl u3|vely, in the formof their hydrates. For the
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PartisHls d@raf@rq£a¢mlngé¢th% invention e use preparationson t he

-phéammfcat fPmURIBh3 WHcP SVEI S FiAhAISLA. TRlRalable
preparat:ons mc uﬁe inhalable powders, propeliant-containing metered-dose .
‘aerosols or propellant-free inhalable solutions. Within the scope of the

- present invention, the term propellant-free inhatable solutions alse includes
concentrates or sterile inhalable solutions ready for use. The formulations
which may be used within the scope of the present invention are descnbed |n
more detail in the next part of the specification.

The inhalable powders which may be used according to the invention may
contain 1 either on its own or in admixture with suitable phys:ologlcally
acceptable excwents -




exci pi ents have a maxi num average particle size of up
to 250 pm preferably between 10 and 150 pm nost
preferably between 15. and 80 m It may sonetines
seem appropriate to add finer excipient fractions with
an average, particle siz#of 1to 9 pmto the
ex0|p|ent mentioned above. These finer excipients are
roup of possible excipients
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formil ations or in a comon formul ation, in which the

conpounds 1 are either both dissolved, both di sper sed
Within thecseapecefdbe dnhajatla powsiess ascording i thedhventicanthe
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inhalers known from the prior art.

The inhalation aerosols containing propellant gas according to the invention:
-may contain the compounds 1 dissolved in the propellant gas or in dispersed
form. The compounds 1 may be contained in separate formulations or in a
commeon formulation, in which the compounds 1 are either both dissolved,
both dispersed or'in each case only one component is dissolved and the other
is dispersed. The propellant gases which may be used to prepare the ‘
inhalation aerosols are known from the prior art. Suitable propellant gases
are selected from among hydrocarbons such as n-propane, n-butane or
isobutane and halohydrocarbons such as flucrinated derivatives of methane,
ethane, propane, butane, cyclopropane or Cyc:lqbutane; The abovementioned




= metered dose inhalers). Mreover, the active
substances 1 according to the invention nay be

adm ni stered in the formof propellant free inhal able
solutions and suspensions. The sol vent used may be an
aqueous or alcoholic, pref#tably an ethanolic

sol ution. The solvent may be water on its own or a
mxture of water and ethanol. The relative proportion
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of t he voI ume is nade up of water. The solutions. .or

scont I nip are adj ustedtanpr.Z.to |
E? *Gr'yelz iphglation aerosg@ maYy glso eantaingethgs ingredients

suaiﬂ anyolohtits|stasilissrs nQJr?é‘dtﬁﬁtsSth&&?htfsr mutt!ihca?ts almd pH
r [ 0oragani.c es of particularly
aégg%tegg @‘ﬁ tﬁ%ﬁ%t%{%d:gr&%ﬂeﬁgnﬁgwgg ochl oric acid,
hydrobrom c acid, nitric acid, sulphuric acid and/or
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.mﬁa ipRedabave mﬂmﬁ aémﬂa‘:teredmsuaganmjens knayet irnthe art .(Mpls

= MEBfdLdEsd hafke8t i ¢ acid, formc acid and/or
propionic acid etc. Pr eferred inorganic acids are

hydrochl oric and sul phuric acids. It is also possible
Moreovee, thelmeties isdbstahted 1hscerdihg eathe frﬂéﬁﬂ?h ﬁﬂayabe d
ances
ol i L B R BeR it G PR,
suspensionsadite soleerfiusedmayibeldn apsiausdyr attohaliogpraferably
Carl gﬁaﬁegef SoffibflS TR/ ﬁ%%r be RS Gi8lowh bla lfitrgee

walgeand effaangls Qhﬁg'elﬂyae mra%rhoe < ethanal cagwpared ydth water is

notiiiited tsiﬁflhé nREXirBOADL ?#?fé@alﬁg@!ﬁit& 70 éé&‘é@nﬁﬁy Gblume, more
or exa
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Py 1R B Bt et vdimaatil Biost wiefegbhi e 30'poent
byh»y:dlumehl‘ﬂra rensindertaf thejvobimé isempble u;:f ofdester e Thetdudutions

“or @%é}éﬁ@%?ﬁ@ﬁ&ﬁlh@ &acﬁ“é %dg%l?g(@o 9 gsl’-P g& |7; EFefEF%WZ {0.5,.

um e

usirshisritabiin gidge herrly may lerdiusted usinpapidusplected from
indrgan c?tdrgﬁﬁtc a@d@rEﬁm I@b@@iﬁﬂld@éﬂf&ﬁﬂa‘%ﬂ@ sﬁd}gémc acids®

inciim BV SRl B Ry S Bcish Nk e Suehaie acidand/or
‘ phbsphommaﬂdl(B(aﬁmléé)eﬁpartlpumi-lgrwithwd eganidadids include -

asGQR: APRY b R AR B e R, AR B §0cthig aciy

- fureatid anide aeem acidsfanmimadidtand/erpropiooi acidetpr Ereferred. -
inorganic acids are hydrochloric and sulphuric acids. 1t is also possible to use
the acids which have already formed an -acid addition salt with one of the
active substances. Of the organic acids, ascorbic acid, fumaric acid and citric
acid are preferred. If desired, mixtures of the above acids may be used,
particularly in the case of acids which have other properties in addition to their
acidifying qualities, e.g. as flavourings, antioxidants or complexing agents, )
such as citric acid or ascorbic acid, for example. According to the invention, it
is particularly preferred to use hydrochloric acid to adjust the pH.

if desired, the addition of editic acid (EDTA) or one of the known salts thereof,
sodium edetate, as stabiliser or complexing agent may be omitted in these




Co-sol vents and/ or other excipients may be added to
the propellant-free inhalable solutions. Preferred
co=sol vents are those mhich cont ai n hydroxyl groups
or ot her polar groups, g al cohols - particularly
i sopropyl al cohol, glycof® - particularly

propyl enegl ycol , pol yet hyl enegl ycol ,

ol ypr.opyl enegl ycol gl ycol et her, gI ycerol,
f%ﬂ?lglgtt%? h{taererabedimanis may gantsiothistdoppmnd at these
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active substance fornulation.. Preferably, these
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sur.fact SO ecith

olytols ratdady QFO@E%'F?%%C Avethyleneglycol, polypropyleneglycol,
glpomnemerygmercdj p@lyo@etmla% alcehal dmcf 6l§oxﬁﬂﬁﬁbﬁé'f§@y acid

Xl reservatl ve
eﬁg'?}? aﬁ'?%@% 7E0PshE ALeBues Fng anteRmhale envq
' aranelegicalysacdeptable wbehancemmmimwmmt@] activieasubstance but -
t Ves

w%cﬁnnp% hgh ﬂ Pnﬂé@ﬁ ogl ca léy@g%&@%eﬁbﬁugggbﬁc?zgﬁtt
P%'%Q!C@IW éHlt@biM@h@é\t in O@l@rmrnpr@ge e qualitative propemes of
theratios st s ieToALiRitibAC Im@%ra’my' tﬁébé’ %Uﬁﬁaﬁééé‘ n§§e no

PRl iaT reck 8 o SAATER B R fid desiteRiiharany o o
appreaebte & at leasigiie unﬂesumme phamhadologitalnaffeet.ate excipients
o] Q4411088 IRA0E oy Limb8, Hifecs IR Ry et g
acfd, erbiban emaﬁetsum ag polysgrbatesg palyvingipyrralidene, other
stmw@eve&m esq 8 ér'ft@sﬁntmld"éhté%nﬁor . g)‘f‘@s%r{?aﬁ Which

upartl cul ar P/ I nium ch enzal koni um
QUBFATIER s HspiAgG b skBK Mot harmageHical fewasiigtion,
flabeavings, evitamihd endmwmrraidwesh@@wd ’ intagdrh eThd btlditives
ned, above are e
alfy el R ol o Rl S8 ﬁﬁ?ﬁ@ﬁ* ﬁﬁ'ronﬁe s
lsqmlqu%ﬁ%r ably between.5 and 20 ngy/ 100 ni. |
Preferred fornmul ati ons contain, in addltlontothe

sol vent water_ and the active
The preferred excipients include antioxidants such as ascorbic acid, for

example, provided that it has not already been used to adjust the pH, vitamin
A, vitamin E, tacopherols and similar vitamins and provitamins occumng in the

human body.

Preservatives may be used to protect the formulation from contamination with
pathogens. Suitable preservatives are those which are known in the art,
particularly-cetyl pyridinium chloride, benzalkonium chloride or benzoic acid or
benzoates such as sodium benzoate in the concentration known from the
“prior art. The preservatives mentioned above are preferably present in
concentrations of up to 50 mg/100 ml, more preferably between 5 and 20

mg/100 ml.




substance 1, only .benzal koni um chl ori de and sodi um
edetate. In another preferred enbodi nent, no sodi um
edetate is present. The dosage of the conpounds
according to the |nvent|on‘}s natural ly highly
dependent on the nethod of4%admi ni stration and the
conplaint which is being treated. Wen adm ni stered

by i nhal ati on the conmpounds of fornula 1 are
Pegtareast @rmdﬁilqmp cenfaighinpastditinry tosthersalterd wster and tie active
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osage may

‘?{f ectli V“eg
prefeq mameano ﬁ%@'uékﬁﬁ%ﬂaée is|pregfok her aspect the
present |nvent| on relates to the above-nenti-oned

' hag naceut f ornul.,ati ons,.as ch. whi¢ch are .
TRAHIREE O 1BR ot eenraing ) i intondam Busatugly highly
dépendént dn' thEamistied off ddministratiopvandibiet copmsidint which is being
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| ets per active su St ance

T'i%’%geﬁ’a?&@%t%ﬁ inthegraryrangs, Jor ez@nmle.rm i done 15
ng nagne3|un1stearate 5 ng 500 ng The finely ground
tose .and
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|s pressed into tablets of suitable shape and size.

.Tabl ets er t abl et actlve supstance 1 80 ngy .
Eq ing gx,'spﬁipl of formulatlons itustrate the present invention without

restnctmg its scope:

Examples of pharmaceutical formulations

A) Tablets per tablet

active substance 1 - 100 mg

lactose 140 mg

maize starch - 240mg

polyvinylpyrrolidone 15 mg -

magnesium stearate 5mg - »
500 mg

The finely ground active substance, lactose and some of the maize starch are
mixed together. The mixture is screened, then moistened with a_solution of
polyvinylpyrrolidone in water, kneaded, wet granutated and dried. The
granules, the remaining maize starch and the magnesium stearate are
screened and mixed together. The mixture is pressed into tablets of suitable

- shape and size.




mai ze starch 190 ng mcriocrystalline cellulose 35 ny
pol yvi nyl pyrrolidone 15 ng sodi um carboxynet hyl
starch 23 ng nmagnesium stearate 2 ng 400 ng The
finely ground active substgnce, some of the corn
starch, lactose, mcrocrystalline cellulose and
pol yvi nyl pyrrolidone are m xed together, the mxture

S screened worked with the remai ni ng corn starch
B!md wat er t m a granul ate \/\hlEﬁLIﬁh‘Egri ed and -~

screened. Theti@&hbgtanaébpxyrret hyl g@ﬂ{ >h and t he
magnesi um si eg te are added and m>é§€ |n and t he
mxture is ac“\"#pj;e"ressedtoformtabl M3 a suitable

size. C) Anpmitestaothution active subso anr e 1 50 ny
sodi um chi opd or inj "The active
ifBesidihe Yohser o "13

substance is pH or
optional |y plypﬂylpyrr@lld@n@ 5 and sod151mg:h| oride is

added to nag@d,{,n‘ecégby)t,m@ |¥D§%Irapl C. 23T;}|% resul ting

solution is filtered to renmove pyrogens-and the
filtrate i sM3JARSIB} ple@ratender aseptiZM@nditions into
anpoul es which are then sterilised and heat seal ed.

The anmpoul es contain 5 ng, 25 ng an ng of actlve
substance. D) Metering aerosol actt¥dMgubstance 1

0.005. sorbitan trioleate 0.1

THEA, P 41d BRI MANAN S N o SR siorl 2L Rt 2
- migggyslalliverediiose andpolyvisylpyiralidang are miRedftogetiley, b
miRturé 4 ReRsned m&&b@%w eﬁ?ﬁﬁnggfo %La‘?&h ahd C?NJ@? to

active s re eas her
torff e EpRlale \Pishs eoen scraphots T posiorearpprymetyl

- stargh Eohthe magnesium stearate are added and mixed in and the mixture is
~ compressed to form tablets of a suitable size.

- C) Ampoule solution
active substance 1 50 mg
sadium chloride - 50mg
water for inj. . S5mi

The active substance is dissolved in water at its own pH or optionally at.p'H .
5.5 to 6.5 and sodium chioride is added to make the solution isotonic. The
resulting solution is filtered to remove pyrogens and the filtrate is transferred-
under aseptic conditions into ampoules which are then sterilised and heat- -

| sealed.. The ampoules contain 5 mg, 25 mg and 50 mg of active substance.

D) Metering aerosol
| active substance 1 0.005
sorbitan trioleate 0.1
~ monofluorotrichloromethane and
TG134a: TG227 2:1 ~ad 100

~ The suspension is transferred into a conventional aerosol container with
metering valve. Preferably 50 pi suspension are released on each actuation.




active substance 1 333.3 ng benzal koni um chl ori de
10.0 ng EDTA 50.0 ng HA (IN ad pH 3.4 This

sol ution can be prepared in the usual way. F)

I nhal abl e powder active su%?s;t ance 1 12 pg | actose
nmonohydrate ad 25 ng The i‘fthal abl e powder is prepared
in the usual way by m xing the individual
Thﬁgafmemmrm may ailss be TeleAsed iphigher qbségr.frugg,éd OH
(& gR8.02\kt HNH" R - O COHwherein: nisl,;

hydrogen ;;\I ogen, C, - C4 al kyl, or -OCl-C4-al kyI R2
i's hydrogen, hal ogen, Cl-C4-al kyI or -OCl-4-al kyI

ER3 is Cl- C4- ddfifiond Roomfy C1- C4- al kyl ,

- O Cl- 4- al kyTene-

- O C1- C4- al kyl ene- CO- O Cl- C4- al kyl,  or an’ aC|d
addi ti on-sal bctl'l?@l%abétaWcéH a phar rracogggl bl

accept abl e agl npound of formula

accor di ng-to 8P§?ﬁ1°'i"“%é é‘ldﬁ R3 is melh&yg et hoxy,
- O CH2- COON, EFACH2- COOet hyl ,  or -OCE@O thyl, or
an acid add| It thereof with a oI ogi caIIy
accept abl e acl((élJlrt ﬁg The conpound of EF&W‘E
according to claim1, wherein: Rl is hydrogen,

THik @oltion, caibhe bké}?areﬂ‘?ﬁ iy us@él hoxy; R2 is

hydrogen, fluorine, chlorine, iyl , or nethoxy; R3
is Cl-C4-al kyl, fluorine, chl orlne br omi ne,
F)- O CI- C4-al klﬁh'alatﬂé powaer

active substance 1 12 pg
lactose monchydrate ad 25 g

The inhalable powder is prepared in the usua} way by mixing the individual
ingredients. -




al kyl ene- COON, or -0O Cl-4-al kyl ene-CO O Cl1- C4-al kyl,
or an acid addition salt thepeof with a

phar macol ogi cal |y acceptabl e acid. 4. The conpound of
Gleirmall a 1 according to claim3, wherein R3 is nethoxy,
et hoxy, -O CH2-COCH, -O CH2- COOret hyl, or
1-Qt§&r|ﬁpmbfwrmum1 an acid addition salt thereof
with a pharnmacol ogically acceptable acid. 5. The
conpound of formul g according to claim1, wherein:
Rl is hydrogen or €It C4-al kyl ; a’lﬁ§ hydrogen or

Cl-4-al kyl; and 5 R3is G -C- =
GEO gr -0-C -
@ addition salt
3 :a-’w: e acid. 6.

-0 Cl-4-al kyl

C4- al kyl ene-CO- 0

thereofvvitg_l pIraEAE gt Ty

The conpoun f fo mul a] 1 a¢pordi‘ig to B'ai m5,

wherein R3 j xy, OMt hoxy, -0-CH2- COOH,

- 0- CHz- oooﬁ%thyl or - O CH2- COCet hyl, or an gcid

glddl tion salt thereof with a phar macol ogical Ty

tabl e acid. 7. The conpound of formula 1

accomg mg to claim1, wherein: Rl is hydrogen,
th or ethyl; R2 is hydrogen, nmethyl, or ethyl; R3
nét I8/ydregaR halagem dsuyC.-atikiib oy -O-0+-CatalihoH,

| add%egnr@ﬁ&éﬁmq@é?n % %Qﬁgﬁi-f%bdﬁg‘b? X ?SI ‘

acceR? gt pcaciiiky, Ralodée -CoCpoRkaa] - d-QLE@l alk¥lene-COOH, or
accord| n to cI aim7, wherein R3 s nethoxy, ethoxy,
- -0-C@® Kkylenex@Oex&menalkyl, or - 0- CH2- COCet hyl, or

o AL AL PR ESbdCaly acopigi a

forrrulalaccordlngto claim1, wherein: Rl is

hal ogen, C -C4-al kyl, or -0-Cl-C4-al kyl; R2|s
rﬁ%%@ﬂpowd eht 13§POEddﬂQjO-<dﬂlﬂhﬂkWer%iﬂcR imethoxy,

- et INCHACOOH L OEH, ooy o 8 Bt cBodflyine! ¢

orarcagid additioacsatt theddbf withea phameavtdogitallyoacespable acid.
according to claim9, wherein: R is fluorine,
chlorine, nmethyl, or nmethoxy; R2 is fluorine,

3. GileLdmiSourPoMormuR 1 BBESRING to¥Mlm 1, wherein:

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

R?is hydrogen, fluorine, chlorine, methyl, or methoxy;
R® is C4-C4-alkyl, fluorine, chloring, bromine, -O-C4-Cg-alkyl, -O-C4-Cy-
alkylene-COOH, or -O-C4-C4-alkylene-CO-0O-C4-Cy-alkyl,

or an acid addition salt thereof with a pharmacologically acceptable acid.

4. The compound of formula 1 according to claim 3, wherein R® is methoxy,
ethoxy, -O-CH2-COOH, -O-CH2-COOmethyl, or -O-CH,-COQethyl, or an acid
addition salt thereof with a pharmacologically acceptable acid.

5. The compound of formula 1 according to claim 1, wherein:
R' is hydrogen or C-C-alkyl;
R? is hydrogen or C;-C4-alkyl; and




R3 is fluorine, chlorine, nethyl, or nmethoxy, or an
acid addition salt thereof sith a pharmacol ogically
acceptable acid. 11. The conpound of fornula 1

accorRf |@§!D1t©4-§lk9! DG -Bhensi, no-6;- 0@5@{@%@@@0}19& 1@-01-
hydr g fluorl ne, 1hI orine, or nmethyl; and 52

net h 4'3 EYEW CO-Fndpalkyk ert - butyl, fl uori ne,

AL SR U DSk R
O CH2- COOmet hyl, - O CH2- COOet hyl , - O CH2- CH2-
thyl, -O.CH2- CH2- COCet hyl , .
% @%me@né t0 gaitnh, syereinR demethpry.
| : .
B0 ALK, GO BHRCOURERN, MO, COOethw, or an acid
adflitivorsalflthereohwitb redp maymazoldgidatly Hoceptabieacid. R1 i s

hydrogen; R2 is hydrogen, fluorine, chlorine, or
methyl; and R3 is fluorine, chlorine, nethyl, nethoxy,

TGTHQ&Mmﬁ%nd@f%@QQ%cmﬁij% Beird 2dfcrdipn sal t

thereof with phar macol ogi cal |y accéptable acid. 13.
The Boﬂﬁabmfdgglﬂ, methwlilax ethccording to claim 1,

wh hyd d R3

A T

hi oR? femetit , { KOX0H,-COGHCEEMY- - O
A = LI e e Sond COON, = oo hyl ,
- O HRQuoethyhgr -O-Chlre@Qathyl, coaret hyl

or 8 BB By PO P O T B B

t her eof WI th a phar rracol ogi cal ly accept able acid. 14.
formula | according_to claim,l3,

e co f
8&1& q? eang ef lgnula 1 gsepidng m:la'm fewhggain &ys methoxy,
X H c t
efﬁﬁ%*”eﬁ%c&’&'zt% e S GO Infiy L G eGP or g acid
adtitiorcsaipthenebfofith apmalmaatolegivatiy aogeptablel sdidgn 14,
wherein R3 is fluorine, chlorine, nethoxy, or et hoxy,
or an acid addition salt thereof with a

compound of
0. Frsrmaoho sobipare SeL0R, Gy fopndin
R'is halogen, C1-Cy-alkyl, or -O-C4-Cg-alkyl;
R? is halogen, C1-C4-alkyl, or -0-C4-Cy-alkyl; and
R®is halogen, C4-C,-alkyl, or -0-C4-C4-alkyl,

or.an acid addition salt thereof with a pharmacologically acceptable acid.

10. The compound of formula 1 according to claim 9, wherein:
R'is fluorine, chlorine, methyl, or methoxy;
R?is fluorine, chlorine, methyl, or methoxy; and
R? is fluorine, chlorine, methyl, or methoxy,
or an acid addition salt thereof with a pharmacologically acceptable acid.

11. The compound of formula 1 according to claim 1, wherein:;
R'is hydrogen;
R%is hydrogen, fluorine, chlorine, or methyl; and




R is hydrogen, hal ogen, C -C4-alkyl, or

-OC -C4-alkyl; and R2 is hgdrogen, hal ogen,
C-C4-alkyl, or -OCl-C4-alkyl; 53 or an acid

addi ti on salt thereof with a phar macol ogi cal |y
acceR%ibineethy dthyl, i5oprobg, tevtpotyhduofiné azhiarire, bromine,

FCOr o B8 e L56, DoPhclb BBH B et

hydr @'2?3,@0“ Q- 081,-CORREIRG:, @ﬁﬁlﬁ%bd@etﬁgf beX¥H -@Hzan

aci d tion salt thereof Wwth a pharnac 0gi ca

accepiQBmetiadi ©-CH8CHAGDpthyh dOdBHfz@hin:iClaiz-IJOOmethyl or

ted f 1

gcﬁ%@@'ﬂ ggk%%gk?%@‘ bo[2- (4 et hgxg/phenyl) 1, 1-
ol(fitzagr\%ichi’é@dlhw a8k fedrebhwith b}pr@ﬁrhea@g[cbxlﬂhemhale%&@e

6- hydroxy 8-{1- hydroxy 2-[ 2- (4- phenoxyet hyl acet at e) - 1,
15 The ROMBeHDA offormuia daaeprding .80 1 145 3- one;

(3) B iwﬂydmgeﬁ {1- hydr oxy-2-[ 2- ( 4- phenoxyacetl c

d

S.C:me%‘ hif 'éXqWQ%'FrifH{ﬂm”@t Rhloringpryesty) 28] oxazi n- 3- one;

4) p3;

o1 2 8 fuctine, ettoring. pstygmethony, Shgrk. £ PR QR0
or- an ayldraﬂdﬁmrfmu th@reof with a pharmacologically acceptable acid.

- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3-one; (5)

6- hydr oxy- 8- { 1- hydr oxy- 2- [ 2- (4- hydr oxyphenyl)-1, 1-
13(111;@&%%% 8ftonALR] Mectortihd®R@Sint 14WREARAN- 3- one;

6- hy@r@m@%’e{r&eﬁyumW@r{ 2n@4- i sopropyl phenyl)-1,1

d' ”ﬁ&*‘:‘é' rﬁ(‘éph)f(l eth)HOI]SCe)E)Ih py} té'rlftbb?ﬂzf?ljolrindé] cﬁ%nne gromlné

8 {%é&o&f} @thb)dl n@aﬂ@c@da doreHax’m; bx:b@nl r@Jcn-z%bmr

oxyet hyl } - 6- hydroxy 4H benzo[ 1 oxazl n-

8- { Li2CQOH) Mﬁmmtme@- 2-1(,300ethyl -o CHy-CHo-
%ySL ?@%fént@ifa? R aE o0, §-CH G SORrmethyt or

(9) -0- CHz-CHz—CHz-COOeth¥1

8-{2-[2-(4-fluoro-2-nmethyl phenyl)-1, 1-di met hyl et hyl am
or gp|acid Rgditigrseitihencof wuth a pharmacologlcally acceptable acid.

6- hydr oxy-4H benzo[ 1, 4] oxazi n- 3-one; (10)

8-{2-[2-(2, 4-difluorophenyl)-1,1-di met hyl et hyl am no] -1

14: Thd rcoxypeiumgd! df-forminady amrémgttenmhm 3 WheRinR3i908,

ﬂu@':"?% thor(rp SU%FhPKchﬁtbgl%ﬁm p- @HI-QQQ‘H Wl%‘:m aﬁﬂﬁ@p splt
the %ﬁwftﬁ’éyﬁ%é%a}ooﬁ;g:&}ﬁ?r&?é&p@mggg,ap[ 1, 4] oxazi n- 3- one;

- 8-{2-]2- (4 et hoxyphenyl ) -1, 1-di net hyl et hyl am no] - 1- hyd
PR Sbimho d

15 pound of formula 1 according to claim 14, wherein R is fluorine,

chiorine, methoxy, or ethoxy, or an acid addition salt thereof with a

pharmacologically acceptable acid.

16. The compound of formula 1 according to claim 1, wherein:
R is hydrogen, halogen, C4-Cg4-alkyl, or -OC,-C,-alkyi; and
R?is hydrogen, halogen, C4-Cs-alkyl, or ;O-C1-C4-alkyl;




hydr oxy- 4H benzo[ 1, 4] oxazi n- 3-one; (13)
8-{2-[2- (3, 5-di net hyl phenys) - 1, 1-di net hyl et hyl am no] - 1
- hydr oxyet hyl } - 6- hydroxy-4H benzo[ 1, 4] oxazi n- 3- one;

or 32'4?9{& %@j[tié)nhsyaétrtg%eo V\ilté‘l% gg?g?(?/coéo%lcally accea)t%bigraoc_idz.H b
enzo[ 1, 4] oxazi n-

17. SrIé;éomt SRR B0hufs IBeod i RYEARTTBNHARM Y € act d:

8- I 1
PSS s it st o o ol

( 163z is hydrogen, flucrine, chlorine, methyl or methoxy,
or aﬁbﬁq Laakion i th8rabr With*s BREFANSIodicAiny A S ptubig Hdd. am

hydr oxyet hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one;
(17)
18. @qunpqumfhoemra%m@\@ypﬁdmg to elpire Orsalestad fdmino] - 1- hyd

(1) B 1 B R OB o ho) - 1yl
dlmeﬂWthyIla}mﬁe]eﬂnd Heskl- b@ﬁja[léhipgléizlm}iﬁmae;t 2 I?’a%nﬁo] _ (1 13) ;
(@ Baebht VA S A B Ay o o bl (203
dimlgﬁ'{afgtflwflaﬁﬁné]l-ékﬂw =4H-BBHISP! SRR 23 dnel- di met hyl et hyl am
(3) 63hyd coegyed-1-hyd Boxtyy2H 24dr-phehbxyacetit a¢ld)xlati n- 3- one;

. 1 . .
dim %tt‘&*aw?lr%m“f‘ BEWHRAAAERRNE 1, 1- di net hyl et hy

(4) qu[Mlduheth l-2- (2 4, 6-tr|meth¥|_phenyl)ethylamino] -1- hydroxyethyl} -6-
I_?/et hy ? hydr oxy- 4H benzo oxazi n-
—hy(ypzy -4H-benzo[1,4]oxazin-3-one;

(5) ﬁ %5&& 841 50LP5S- 212 BA YL RAGPRL Aty 1 di et hyl et hyl am
d|mbu‘gﬁélhsﬂéhﬁrydﬂbtlﬁrl}hdﬂdfb@h‘mHmhﬁﬁzm[-ﬂ-oﬁboX azi n- 3- one;
(6) éfqum/—q -A1-bydepy- 212 4risopseiraipinenyd-1.-1di net hyl et hyl ani

dlmﬁmc\(]e]th){/ia{rh ‘?]}"‘“‘é"}hy'drb(%?%"iﬂ 4185%%'8[3102?0va| n- 3- one;
(7) 842)2-(4-ethylphenyl)-1,1- dlmethylethylamlno] -1-hydroxyethyl}-6-hydroxy-

2- E ](4 chl or o- 2-f1 uor ophenyl ) -1, 1-di net hyl et hyl am
-4Hrhﬁn29 1,4]oxazin-3-one;
(8) ?ggfﬂd $UBYd-B-Rethy iR H HRgth st AR e A= 3- one;
hydB>xy2tHyP-§-Brydroxyr4H-benlzapdr, ¢joRanint3-ofiel - di et hyl et hyl am
© Bt igrdngn2-rmettylansy Db imsbiety Bmine k1 Sygrryethyiy
6- h)gd?r?)éy 4H benzo[1 41]oxa2|n -3-one;

['uor o- 4- met hoxyphenyl ) - 1, 1- di met hyl et h

(10)/8-@%[7&(2 41d|f|uorophenyl) 1,1-dimethylethylamino]- -1 -hydroxyethyl}-6-

h d@/&)r_m)‘)et h¥t1}4]%xa¥1 foXeA'H- benzo[ 1, 4] oxazi n- 3- one;

(11 )88 {é?'n{i}ﬁs 62ifinsobheayip-1/t-arhapyiiamine] -AydroRpéthyl) ®-h
hydf@@r@i@ﬂﬁ?ﬁ}ﬁbxﬂgdﬂr%ﬂyeﬂfl—l- benzo[ 1, 4] oxazi n- 3- one;

(12) 8-{2-[2-(4-ethoxyphenyl)-1,1-dimethylethylamino]-1-hydroxyethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;

(13) 8-{2-[2-(3,5-dimethylphenyl}-1,1-dimethylethylamino]-1-hydroxyethyl}-6-
‘hydroxy-4H-benzo[1,4]Joxazin-3-one;




(28)
8-{2-[2-(4-fluoro-3,5-di net gl phenyl ) -1, 1- di net hyl et hy

| am noj - 1-

(g dauy(RiPHyHrdxy B B-BYdroAlEexe-8] A dhlyarRZHbetzBE 4 Joxazin-
Eéy'??tmﬂawyoizd"@mylﬂfﬁaﬂwnpﬂ )butyficnggithy | et hyl ami no] - 1
( 2 5)’?1{9)&’2’ ] m&:ﬁu&opn¥WIP¥3ﬁ 4 'ﬁlietfﬁﬂéﬂ{yilar#ﬁgf?ﬁfar&y%%yl} 6-
hyd{@af4-benzol1ot]oxzine-twyé;phenyl ) - 1, 1- di net hyl et hyl ani
(AkeEagaarshioresArirantemiy barispinvg byaminoblone; 55
hgaﬂdxyethyl} -6- hydroxy—4H benzo[1 4on zin-3-on

&he 23 rl de met hyl et hyl am no

-trifluoro
(‘]Z)l8 bbr@pl}en@l) 1 1-d|methylethylam|no] 1-hydroxyethyl}-6-

4 3- 32
hg&@&?ﬁ-‘{}éﬁ%@ﬁh@?m§?xa@i' 2 di gg?hyl(et %yl am no] - 1- hyd
( '2&?& [B{4-bomdptibrgnyt, HdimetsMdthyidhfineled -RydroxpsthyAsl
hydroxy 44 psnzp[afl&waﬂmgmw ) -1, 1- di net hyl et hyl ani no] - 1
(PR R fen TRl At b PA HRR S ehArS:
hyﬂraxy@b-bbegm{lamc)xazﬁ-pg.mr@bl e acid. 19. A o
(Y B2 e e rhond) 4 T diaethgletamiB]-Tor _an

| N
O Ry A6 AR SR ol R Mo ceentabt €

(2&){Br{ﬁl-[erfﬂ-fhmro%@-deneth?[ﬁ)heﬁm‘) 19M5n°f§n’@létlh3ﬂ§huno] 1-

to cl a|m19 wherein the

hyéﬁgfﬁhﬂ}r{%@?g&%ﬁ g nzobh4joxagin-3-8n81 abl e powder
L d
(28] SR P e A b O Y PRy @i o) 41
hydrexyahlyibeshyeirgxy-4hidremezp[ 4 Jokatif-3renbpxy - phenyl ) - 1, 1-d
(2B B% L AT A ESb R ity athyiammei 4= > °"e
..hyBr&cybﬁgﬂ}zs@df’o@-iﬂi%nz@ﬁeﬁ%%zﬁ -Fofsmet hyl - et hyl ami no
%i?r(&lqi{-bm-ieﬂmropbem) f;13diomethgl@thylamino]-1-
hyﬁ?o%yﬁw}ofg‘(@g[wr{H enzg rf? q}fm)azm %—odr{ermt hyl -ethyl am no
R m&%"“’?ﬁ B IOk, i oy - 1.
hydigxye MGHOXY -b?dl@[ﬂyﬂl]oklmm&-oﬁ&, 4] oxazi n- 3- one

(20 Bt {2 6l mppPhenyl-Tol-SipRYwIathviominglit - 1.
hydwpstyethyties-hyditox§-4Hhpeheo ; Abk &8RN0 Ae 4] 0xazi n- 3- one

(27) 8-{2-[2-(2,5-difluoro-4-methoxyphenyl)-1,1-dimethylethylamino]-1-
hydroxyethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;

(28) 8~{2-[2-(4-fluoro-3,5-dimethylphenyl)-1,1-dimethylethylamino]-1-
hydroxyethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one:

(29) 8-{2-[2-(3,5-dichlorophenyl)-1,1-dimethylethylamino]-1 -hydroxyethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one;

{30) 8-{2-[2~(4-chloro-3-methylphenyl)-1,1-dimethylethylamino]-1-
hydroxyethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one;
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(31) 8-{2-[2-(3,4,5-triflucrophenyl)-1, 1-dimethylethylamino]-1-hydroxyethyi}-6-
-hydroxy-4H-benzo[1,4]Joxazin-3-one;

(32) 8-{2-[2-(3-methylphenyl)-1, 1-dimethylethylamino]-1-hydroxyethyi}-6-
hydroxy-4H-benzo[1,4joxazin-3-one; and

(33) 8-{2-[2-(3,4-dichlorophenyl)-1,1-dimethylethylamino]-1-hydroxyethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one,

or an acid addition salt thereof with a pharmacologically acceptable acid.

19. A pharmaceutical composition comprising a compound of formula 1
according to one of claims 1 to 18, or an acid addition salt thereof with a
pharmacologically acceptable acid, and a pharmaceutically acceptable

excipient or carrier.

20. The pharmaceutical composition according to claim 19, wherein the
pharmaceutical composition is an inhalable powder, propeliant-containing

metered-dose aerosol, or propellant-free inhalable solution.

-21. R-6-Hydroxy-8-{1-hyd roxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyi}-4H-benzo[1,4]oxazin-3-one

22. R-8-{2-[2-(2,4-Difluor-phenyi)-1,1-dimethyl-ethylamino]-1-hyd roxy—ethyl}-G-
hydroxy-4H-benzo[1,4]oxazin-3-one

23. R-8-{2-{2-(3,5-Difluor-phenyl)-1, 1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-

hydroxy-4H-benzo[1,4]Joxazin-3-one

24. R-8-{2-[2-(4-Ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1 -hydrdxy-ethyl}-s-

 hydroxy-4H-benzo[1,4]Joxazin-3-one

25. R-8-{2-[2-(4-Fluor-phenyi}-1,1-dimethyl-ethylamino}-1-hydroxy-ethy}-6-
hydroxy-4H-benzo[1,4loxazin-3-one




