1 PHARMACEUTICAL COMBINATIONS CONTAINING BENZOXAZINE
FOR TREATING RESPIRATORY DISEASES 5 The present invention
relates to new medicament combinations which contain in addition to one

“or more, preferably one, compound of general formula | OH 2 R3 Me Me
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HN HR' O OH O g 10 wherein the groups R1, R2 and R3 may have the
meanings given in the claims and specification, at least one other active
substance 2, processes for preparing them and their use as
pharmaceutical compositions. Detailed description of the invention 15 The
present invention relates to medicament combinations which contain in
additifiRbRYA CEURETAL S OMBRIG THINE SN TR Y BRR AL Yorrilik 1
OH 2 R Rs 4 Me RRRAREATING RESPIRAERRY TITE4EEDtes 1 or 2,
preferably 1; R' denotes hydrogen, halogen, Cr-C4-alkyl or
-OréelpfedaiovbndRe :@@ﬁ@t@ﬁ&%ﬁw@%ﬁm%ﬁ%%aww in alidilﬁon
-O-C1-C4- ' = LHhalagen, -O-Cj-C4-alkyl,
-Ot%oljfl&%gﬁ%ﬁg% %O(%%%fa Icylene-CO-O-C j-C4-alkyl, 25 at
least one other active substggce 2. 2 Preferably the present invention
relates to medicament combinations, which corfain, in

R

-

wherein the groups R1, R? and R3 may have the meanings given in the claims and
specification, at least one other active substance 2, processes for preparing them and their
use &s pharmaceutical compositions.

Detailed deseription of the invention '
The present invention relates to medicament combinations which contain in addition to one

or more, preferably one, compound of general formula 1

OH 2 .
R R
Me Me
HN N i
OH
© 1

wherein
n denotes 1 or 2, preferably 1;
R denotes hydrogen, halogen, Ci-Ce-alkyl or -0-Ci-Cy-alkyl;
R? denotes hydrogen, halogen, C;-Ce-alkyl or -0-C;-Cp-alkyl;
R? denotes C-Ca-alleyl, OH, halogen, -0-C;-Cg-alkyl, -0-C-Cs-alkylene-COOH,

-0-C-Cy-alkyiene-CO-0-Cy-Ce-alkyl,
at least one other active substance 2.



addition to one or more, preferably one, compound of formula 1 as a
further active substance 2 one or more compounds selected from the
categories of the anticholinergics 5 (2a), PDE IV inhibitors (2b), steroids
(2c), LTD4-antagonists (2d) and EGFR-inhibitors U. Preferred are
medicament combinations which contain in addition to one or more,
preferably one, compound of general formula 1, wherein 10 n denotes 1 or
2, preferably 1; RI denotes hydrogen, fluorine, chlorine, methyl or
methoxy, R" denotes hydrogen, fluorine, chlorine, methyl or methoxy, R3
denotes CI-C4-alkyl, OH, fluorine, chlorine, bromine, -O-CI-C4-alkyl,
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-0-CI-C4- al ylene-CO-0O-CI-04-alkyl., at least one other active substance
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15 at least one other active substance 2.

Also preferred are medicament combinations which contain in addition to one or more,
preferably one, compound of general formula 1, wherein

n denotes 1;
20 R! denotes hydrogen or C;~C4~a1kyi
R? denotes hydrogen or C;-Ca-atkyl;
R’ denotes C-Ce-alkyl, OH, -0-C1-Cg-alkyl, -0-C-Cs-alkylene-COOH or

~O-C1 -C.:;- alkylene-CO—O~C 1 *C&-&lk}d,
at least one other active substance 2.
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Also preferred are medicament combinations which contain in addition to one or more,
prefcra't;ly one, compound of general formula 1, wherein
n denotes 1;
R denotes hydrogen, methyl or ethyl;
30 R? denotes hydrogen, methyl or ethyl;
R’ denotes methyl, ethyl, OH, methoxy, ethoxy, -O- CHg-COOH,

-0-CHo-COOmethyt or -O-CH;-COOethyl,
at least one other active substance 2.



R' denotes hydrogen or methyl; 5 R2 denotes hydrogen or methyl; R3
denotes methyl, OH, methoxy, -O-CH2-000H or -O-CH2-COOethyl, at
least one other active substance 2. Preferred medicament combinations
according to the invention are those which contain in 10 addition to one or
more, preferably one, compound of general formula 1, wherein R3
‘denotes methoxy, ethoxy, -O-CH2-00@H, -O-CH2-COOmethyl or
-O-CH2-000ethyl, and R1, R2 and n may have the meanings given above,
at least one other active substance 2. 15 The present invention also

relates to medicament combinations which contain in ition to one or
oAb TR N B G T AEh 1 % SR
1; ReiEAdenh &RRROH ! ARl B 23 BTt alkyl; R2 denotes
halegen, Ci-@aatiylior -O-Ci-CS-alkyl; 20 R3 denotes halogen,
Ci-®a-alkyl oderOreCh@rbmatkyl nathigiast one other active substance 2. The
Ppregént inveatpiealsargtatesmemedicament combinations which contain
in agidition tQQBRQLMIISRIBRNeRly-onenLomPRnbafmensformula

1, “@ﬁ%@@@n%%tﬂegg&%esﬁb]siqﬁ:]e glenotes fluorine, chlorine, methyl or

methoxy, R2 denotes fluorine,chlorine, methyl or methoxy ; R3 denotes
fluorine, chlorine, methyl or methoxy at least one other active substance .
2. ST O e B BB PR BPE e A PG Fr s aa e coman i
10ne AR it 6 IPONSEY SFRECTN P SPIRRARY AA&FREH TOrBHE brivfte,
prefdtably onéenetsepastard. cigenefalCiinRORE -CrfisrenGmadiotes 1; 35
R' denotes hydrogetobeR¥ denotes hydrogen, fluorine, chlorine or
methyd RR R Uginelasnelibie albitinlsGiveaRYbE Al idatibe 6lid; MitosBshstance 2.
chlorine, bromine, methoxy, ethoxy, -O-CH2-COON,
150_%29}%211%_’1%%9&';’ 428 ahigs GHeatelgant combinations which contain in addition
to one or more, preferably one, compound of general formula 1, wherein

n denotes 1;
R © denotes haldgen, Cy-Cy-alkeyl or -0O-C-Cy-aliyl;
R? denotes halogen, C,-Cq-aliyl or -O-C;-Ce-alkyl;
20 R denotes halogen, C,-Cq-alkyl or -0-C,-Cy-alkyl, at least one other active
substance 2.

The present invention also relates to medicament combinations which contain in addition
to one or more, preferably one, compound of general formula 1, wherein
25 n denotes 1

R} denotes fluorine, chlorine, methy] or methoxy;
R? denotes fluorine, chlorine, methyl or methoxy ;
R? denotes fluorine, chiorine, methyl or methoxy

at least one other active substance Z.

30
In another preferred aspect the present invention relates to medicament combinations
which contain in addition to one or more, preferably one, compound of general formula },
wherein
T denotes 1;

5 R denotes hydrogen;



COOH, O-CH2-COOmethyl, -O-CHZ-COOethyl,
-O-CH2-CH2-COOmethyl, -0 5 CH2-CH2-COOethyl,
-O-CH2-CH2-CH2-COO0methyl, -O-CH2-CH2-CH2-COOQOethyl, at least one
" other active substance 2. Particularly preferred are medicament
combinations which contain in addition to one or more, preferably one,
compound of general formula 21 whe#ein 10 n denotes 1; Rl denotes
hydrogen; RZ denotes hydrogen, fluorine, chlorine or methyl; R3 denotes
OH, fluorine, chlorine, methyl, methoxy, ethoxy or -0-CH2-COOH, at least
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mettiykst atdedist erevothetacti¥e substance 2. 25 In another preferred
aspect the present invention relates to medicament combinations which
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Also preferred are those medicament combinations which contain in addition to one or
more, preferably one compound of general formula 1, wherein

7 denotes 1;

R! denotes hydrogen,

R . denotes halogen, C;-Ce-alkyl or -0-C;-C-alkyl,
preferably fluorine, chlorine, methoxy or methyi;

B’ denotes halogen, C;-Cq-alkyl or -O-C;-Cy-alkyi,

preferably fluorine, chlorine, methoxy or methyl,
at least one other active substance 2.

In another preferred aspect the present invention relates to medicament combinations
which contain in addition to one or more, preferably one, compound of general formula 1,
wherein 1 = 1, R' and R* denote hydrogen and the group R® may have the meanings given
above, at least one other active substance 2.

In another preferred aspect the present invention relates to medicament combinations
which contain in addition to one or more, preferably one, compound of general formula i,
wherein

n denotes 1;

R'and R? denote hydrogen,



methoxy, ethoxy, -O-CH2-COON, -O-CH2-CH2-000H, -O-CH2-CH2-CH2-
COOH, -O-CH2-000methyl, -O-CH2-COOethyl, -O-CH2-CH2-COOmethyl,
-O-CH2-CH2-000ethyl, -O-CH2-CH2-CH2-COOmethyl,
-O-CH2-CH2-CH2- 5 COOethyl, at least one other active substance 2.
Particularly preferred are medicament combinations which contain in
addition to one or more, preferably ofie, compound of general formula 1,
wherein 10 n denotes 1; R' and R2 denotes hydrogen; R3 denotes OH,
fluorine, chlorine, methoxy, ethoxy,-O-CH2-COOH, preferably OH,
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52. The presehtirtention also relates to medicament combinations which
contadsiRacaiton2bdmames:ar more, preferably one, compound of
general formula 1, wherein n denotes 1; R' denotes hydrogen, halogen,
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at least one other active substance 2.
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Particularly preferred are medicament combinations which contain in additior to one or
more, preferably one, compound of general formula 1, wherein
n ﬁenotes 1;
R'and R? denotes hydrogen,
26 R denotes fluorine, chiorine, methoxy or ethoxy,

at Ieast one other active substance 2.

The présent invention also relates to medicament combinations which contain in addition
25  to one or more, preferably one, compound of general formula 1, wherein

n denotes 1;

R denotes hydrogen, halogen, Cy-Ce-alkyl or -O-Cy-Cy-alkyl;
R? denotes hydrogen, halogen, C;-Cq-alkyl or -0O-C1-Ce-alkyl;
R’ denotes hydrogen,

30  at least one other active substance 2.

Preferred are medicament combinations which contain in addition to one or more,
preferably one, compound of general formula 1, wherein
n denotes 1;

35 R! denotes hydrogen, fiuorine, chlorine, methyl or methoxy;



at least one other active substance 2. 5 The present invention also relates
to medicament combinations which contain in addition to one or more,
preferably one, compound of general formula 1, wherein n denotes 1; R1
denotes fluorine, chlorine, methyl or methoxy; RZ denotes fluorine,
chlorine, methyl or methoxy; 10 R3 denotes hydrogen, at least one other
active substance 2. In the compounds of formula 1 the groups R' and R2,
if they do not represent hydrogen, may each be in the ortho or meta
po%tlon rela |ve t Ey Hq‘lﬁ%ﬁe‘? &?W'&et%\'@hm&ﬁo%‘mp If neither of
the roups g enotes hydrogen, preférred compounds of formula
the meﬁ?ﬁ%ﬁ% At C§Mbinations according to the invention are those
whé?éﬁ’?‘ WEARTRETHFSGIFRFSAR' and R2 are in the ortho configuration or
both groups Rl and R'- are in the meta configuration, while compounds in
avhithe betengioupsoRtlantHiREs arenidithmenrthuonfgerdtiir e ipn addition
particsHasimpeiataabRia thexsampe pass0ffommlavihedizrein one of
the groups Ri.aneR2 does not denote hydrogen, it may be in the ortho or
meta position telatiye. %,the.hand 1a0e Henaylic,"-CH2" group. In this
cas partlculglrlg pre ferred £ompc oun §, cfrfn(%r H’l 1 for the medicament
inations accorc]lng to the invention are t ose wherein the group RI or
IQ—'{Z fihich dog??f&ctl&"élﬁ%%‘énhydrogen is in the ortho configuration. 25 Also
partitlrsrRPpPERE et SFbRR &ment combinations which contain in
addition to one or more, preferably one, compound of general formula i
selastae diopvihe cHfmpountige groups R’ and R?, if they do not represent hydrogen,
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285 hipdhexymtetdusms dfinmtje tavircarone oflthe ronps R' and R* does not denote
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thyl}e. g, group. In this case particularly preferred compounds of formuia 1 for the
medicament combinations according to the invention are those wherein the group R' or
R? which does not denote hydroges is in the ortho configuration.

Also particularly preferred are medicament combinations which contain in addition o one
or more, preferably one, compound of general formula 1 selected from the compounds
6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1.1 -dimethyl-ethylamino}-ethyl }-
4H-benzo[1,4}oxazin-3-one (3.1);
30 - 6-hydroxy-8-{i-hydroxy-2-{2-( 4-phenoxyethyl -acetate)-1,1 -dimethyi-ethylaminoj-
ethyl}-4H-benzo[ 1 ,4Joxazin-3-one (1.2);
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1 -dimethyi-ethylamino]-
ethyl}-4H-benzo( 1,4]oxazin-3-one (1.3}
- 8-{2-[1,]-dimethyl-2~(2,4,6-trimethyiphenyl)-ethylamino}-1 ~hydroxy-ethyl }-6-
35 hydroxy-4H-benzol 1,4joxazin-3-one (1.4);



4H-benzo[1,4)oxazin-3-one (1.5); -
6-hydroxy-8-{I-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1dimethyl-ethylamino]-
ethyl}- 4H-benzo[1,4]oxazin-3-one (1(r)6); 5 -
8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-I-hydroxy-ethyl}-6-hydrox
y-4H- benzo[1,4]oxazin-3-one (L.7); -
8-{2-[2-(4-fluoro-3-methyl-phenyl)-1,1®imethyl-ethylamino]-1-hydroxy-eth
yl}-6- hydroxy-4H-benzo[ 1,4)oxazin-3-one (1_8); -
8-{2-[2-(4-fluoro-2-methyl- henyl) -1,1-dimethyl- ethylamlnol 1-hydroxy-eth
yl}-6- 10 %WBWSAfH £ ﬁ%dﬁ%%‘@?@%’(_@)l'mmﬁhy -ethylamino-ethyl}-
8-{2-[2-(2irdiftold rbiqyhamyhens Lidimethyl-ethylamino]-I-hydroxy-ethyl}-6-
hydroxy-éHi-henzo[l 4laxazinl-BranesdhbPyi-phenyii-1,1dimethyl-ethylamino}-ethyl }-
8-{2-[2- (a@ﬂjﬁgprqﬁlagmﬂ)ogaf_ﬁpethyl ethylamino]-1-hydroxy-ethyl}-6-
Hydroxy gl - 2L ﬁ'rf i;cﬂﬂgtﬂ eéli?kammo {-hydroxy-ethyi}-6-hydroxy-4H-
8-{2-[2- (% eth Qhenﬁ) 1, %ﬁj&methyl ethylamlno) 1-hydroxy-ethyl}-6-hyd
~ roxy- 4H- ben
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9l)- 20 ethydeumndofizaréiipibpropytpehdtaxy)-butyric acid 1.14 ; -
8-{2-[2-(34:diflumraipbeoyijehtrdimethytvatbytamine]-1-hyétaxyed iy g-6-
o2 o ot i e ARG Ak sy
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8-{2-[2-(4efiroro4shemphl, dedimethyhethiimino]-1-hydroxy-ethyl}-6-hydro
xy- 30 4Hrhenzolhyllexazine3ranex (13 L 3,4-dinydro-2H-benzo[ 1 4]oxazin-8-yh)-
Br{2-[2- (%ﬂ%ﬁ%@}@%@!ﬁi@p&lﬁﬂy&é&m@%@w -2ihylaypino]-1-hydroxy-et
hyl}-6- hyéjr@)f! ld 9 %Q&%[%h@%alzkndﬁng )mno -1-hvdroxv-ethyl}-6-

8-{2-[2- (4 fI oro %jaﬁdlmﬁtgﬁj pher}yozll et yl- ethylamlno -1-hydroxy-

ethyl 6 j] cfr oXazin-3- é 1.21
yl- g; 242~ é-chloro—f} fluoro-phenyl)-1,1-dimethyl- ethyiammo} ~1-hydroxy-ethyi}-6-

hydrexy—4H—benzo[1,4}0xazm- -one (1.16};
25 - 8-{2-{2-(4-chloro-phenyl)-1,1 -dimethyi-ethylaminol-1-hydroxy-ethyl } -6-hydroxy-
4H-benzo[1,4]Joxazin-3-one {1.17};
- §-{2-12-{4-bromo-phenyl}-1,l-dimethyl-ethylaminol-1-hydroxy-ethyli}-0-hydroxy-
4H-benzol1,4]Joxazin-3-one (1.18};
- 8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyi-ethylamino}-1-hydroxy-ethyl }-6-hydroxy-
30 4H-benzol 1, 4}oxazin-3-one (1.19);
- 8-{2-[2-(4-fluorc-3-methoxy-phenyl}-1,1-dimethyl-ethylamino}-1-hydroxy-ethyl }-6-
hydroxy-4H-benzo[ 1,4]oxazin-3-one (1.26);
- 8-{2-[2-{4-fluoro-2,6-dimethyi-phenyl)-1 i-dimeﬂlyi*cthylammo} I-bydroxy-ethvi}-
6-hydroxy-4H-benzol 1,4)oxazin-3-one (1.21);



8 -
8-{2-[2-(4-chloro-2-methyl-phenyl)-1,I-dimethyl-ethylamino]-1-hydroxy-ethy
[}-6 hydroxy-4H-benzo[1,4)oxazin-3-one (122); -
8-{2-[2-(4-chloro-3-fluoro-phenyl)-1,1-dimethyl-ethylamino)-1-hydroxy-ethy
[}-6- hydroxy-4H-benzol[l,4]oxazin-3-one (1.23); 5 -
8-{2-[2-(4-chloro-2-fluoro-phenyl)-1,1-8imethyl-ethylamino]-1-hydroxy-ethy
[}-6- hydroxy-4H-benzo[l4)oxazin-3-one 1.24 ; -
8-{2-[2-(3-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethy
-6- hydfoRyi24é-himesinaskaikined-bialrefn) ehylamino]-i-hydroxy-ethyl} -6-
8-{2-[2-(RybrliftaBrosakai elovaaispheny(}-121-dimethyl-ethylamino)-1-hydrox
y- 10 ethy b6 hydrosy-Ai-hepseiiid ) oxazipts e dmdh); rhydroxy-ethyl}-6-
8-{2-[2- (%Q;Lugtgegzmemgﬁrpﬁggywlmethyl ethylamino]-I -hydroxy-

thyl} -6-hydr, I amino]-1-hydro -
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ethyl}- 6 oxa2| =3=ohe (L. 15 - 8-
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1¢1}-6- hyetexy-Aidoenzo{ hdjoxnzin:a=-onpdik 3036y,

8-{2-[2-(3. 4271t Qrdoplaenyloly inaei v e ulamminels fhid 10Xy eidhy}-6
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8 -{2-[2-( oro-phe y T{? "3 lamino 1 hydroxy-ethyl}-6-

1hydroxy-BHR b SRS ER AL 6r?ed(T§§3j ‘ESQ'/ et Riive
substandé’@oﬂaﬁmréﬂg} 6}@%&%%eually, those medicament
combinatiefig whichccoftaithin-radulition ltdinat drindrajpicfdaly obyl ;-6
compoungdbgesnesahiomamasriselesied fimm the compounds 30 - :
6- hydrOXB’—&'{H@B’dW%?[@M@th%ﬁﬂ@ﬂydﬁyiaﬁﬁﬂmeﬁbﬂo@%@i-IBO]'

2gthyl}- 4hshenzobl.dloxazi ‘%ﬁHQ (O
o i i asosusnatenion
cnzo{i 4]0xazm— -one (1.32) 1 32) an
- §-{2-[2-{3,4-dichloro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl } -6~
hydroxy-4H-benzoi 1,4joxazin-3-one (1.33
25  atieast one other active substance 2.
Particularly preferred are, especially, those medicament combinations which contain in
addition to one or more, preferably one, compound of general formuta 1 selected from the
compounds
30 - 6-hydroxy-§-{1-hydroxy-2-[2-(4-methoxy-phenyl}-1,1-dimethyi-ethylamino]-ethyl }-
4H-benzol 1 ,4}oxazin-3-one {1.1);
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxyethyl-acetate)-1,1-dimethyl-ethylamino}-
ethyl }-4H-benzo[1,4)oxazin-3-one (L.2);
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1-dimethyl-ethylamino]-
35 ethyl}-4H-benzo[1,4}oxazin-3-one (1.3});



- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic
acid)-1,1-dimethyl-ethylamino]- 35 ethyl}-4H-benzo[1,4]oxazin-3-one
(1_3); 9 8- {2-[ 1,1-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-I
-hydroxy-ethyl}-6- hydroxy-4H-benzo[1,4)oxazin-3-one (1_4); 6-hydroxy-8-
(I -hydroxy-2-[2-(4-hydroxy-phenyl)-I, | dlmethyl ethylamino]-ethyl }-
4H-benzo[1,4]oxazin-3-one LS ;5- ©

6-hydroxy-8-{1-hydroxy-2-[2-(4- |sopropyl phenyl)-1,Idimethyl-ethylamino]-e
thyl}- 4H-benzoll,4)oxazin-3-one (1_6); -

| 8-{2-[2-(A-GehiL el 2 difmiimpe AR o e Grox
y-4H- benzofxy;dceaziit JHoreft-37ne (L4);

8-{2-[2-(4-silroxy - emuoiydinietndretiyirmin ol Hiyeliokpethyliab gt -
oxy- 10 4H-Denzelfdioxarine30ae 1.12 ; -

4-(4-{2-[g-fuyglbexy: %rﬁ%&}xgyr%ﬁ%m&%p@a Héﬁ@ﬁ?lzl'alx&&ﬁ'a%‘,’vﬂé}%ﬁ%}faﬁyl}
yI) ethylg}rilb # - - genoxy) utyric acid 1.14 and
8-{2-[2-( f thy]-eth Iamln dro

ycroky HERE "‘zsﬁ’ %a G T e R R
substandEZolhlsaRTsdieRReAt combinations according to the invention
the compo{ids bftormohayhmdydiectrd subtiming FonrontREThofytrary-
10ptical iserRetigophikkures SFéthedntividual enantiomers or racemates.
Particulaglysprefersedare tiopairsedcama-copimtipaa 0 Ahereit-ohe
or more, &ﬂ?fﬁﬁ%‘p{z%&h%mwpgheﬁéqw@ﬂe igiinheyfamn of the
e”an“omge”?@.)ég,«{@&?m%h'ﬁ?%  PAGERIARNVD NG LR QLR eyt -6-

R-enanti ers b&I?ZCCI} agatlneq aic. mates into the various

enantiomers a?e nownﬁri &4 and e used to prepare the
@naﬁﬁ&ﬁb?f&&@ebﬁﬁ’évﬁgug?ﬁcéﬁantlomers of the compounds of formula 1

analogously. 25 In another aspect the present invention relates to
medioamerntisembiratibistiviichceningit théndpive heepmppgs of formula L
compayhe srefefo mtitddninthe fodmofdhetasidsadelitionxsattsofith individual
pharmacRipsicaliascepiabie-acidspasel as hpionalbariheftimafthe
spivajes angdior. ivdrases.-39, By acidaddiionsalts with-nharmaceiagically
acce%aqc?maegg yaﬁx?re@&%&fr?c{seﬁﬁ%f&%%%ﬁ'&% form of the R-epantiomers. Methods

of separating racemates into the various enantiomers are known in the art and may be used

to prepare the enantiomerically pure R- or S-enantiomers of the compounds of formula }

analogously.

25
In another aspect the present invention relates to medicament combinations which contain
the above-meniioned compounds of formula } in the form of the acid addition saits with
pharmacologically acceptabie acids as well as optionally in the form of the solvates and/or
hydrates.

30

By acid addition salts with pharmacologically acceptable acids are meant for example salts
selected from the group comprising the hydrochlonide, hydrobromide, hydroiodide,
hydrosulphate, hydrophosphate, hydromethanesuiphonate, hydronitrate, hydromaleate,
nydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate, hydrotartrate, nydrooxalate,

35  hydrosuccinate, hydrobenzbate and hydro-p-toluenesuiphonate, preferably the



selected from the group comprising the hydrochloride, hydrobromide,
hydroiodide, hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrobenzoate, hydrocitrate,
hydrofumarate, hydrotartrate, hydrooxalate, 35 hydrosuccinate,
hydrobenzoate and hydro p-toluenesulphonate,preferably the 10
hydrochloride, hydrobromide, hydrosdihate, hydrophosphate,
hydrofumarate and hydromethanesulphonate. Of the above-mentioned
acid addition salts, the salts of hydrochloric acid, meth nesulphonl acid,
e TE B S e e N Ar e R AR PP SRR AL OTHIRY tBdhe
invéntfomebaprafiohedtenBéba eyt esriBNALeA SEELIAh tS%I R to one
or mphesigreferablyeahsesdphpoanddobiormutaid el aretriditorataeslely
substanea eneronhmers: prefeikably one anticholinergic 2a, optionally in
combination with pharmaceutically acceptable excipients. 10 In the

me9!r%?eme%%g&éﬁ&%@&&ﬁﬁﬁﬁ%%&%ﬁ@%\é@ RSign m@x@tmﬁuwm
2a IS refec[a le S%.llﬁ(it%dago mon the|§0€anc%|9ne o%z%né?i"c ?rgfa’rabi one
r

oXitFOPIUM Salts 24 Gpium salfs rat
glyc?t‘}g?}?&ﬁ?{ﬁﬁ %%I@tﬂ“ﬁl )‘ﬂt?%rgﬁ’l‘tﬁtl‘logavﬁ Q{Er‘%a) eacccg apoeu?wﬁ [

formulae 2a.7 to 2a_13. 15 In the above-mentioned salts 2a.1 to 2a.6 the
1catibrisaiotdpinm: oxbmsions, ReArOpLINhYRErEpiiR 2yivbdisyramian
andpiedspiinesiracthizophanma tological yrastitsd 2ednstittepitsn E&‘-p]i‘@ﬁ)
refeﬁ@ﬂ@@ﬁ&@ﬂwvmaﬂiﬂn@mw@@mpmwmm (PSS nuossialsalts
Ja_;(ﬁ@%gdqhelgglgpo@@r@ﬂggrﬁgamat{@yg-mentloned salts 2a.1 to 2a.6
naturally includes a reference to the corresponding cations tiotropium

OXI ropium 2a2 tronl | tro |um a4
glycjzg‘pyrré’m‘gm ‘fﬁ{'} api%mm'%%é i % the salts rom%m2§w%pmm
meaﬁiage@a?a.%ﬁmﬁ@ﬁ 6F?Tﬁ‘8§’ea&° ﬁ‘ﬁf&%ﬁ‘%ﬂ yc%ﬁﬁmﬁ“mm
additreict weatonsEehsTm e C%s?ﬁﬁéﬁa?ﬁ*mby POPTRT 2881
ipragafivmaciaetdcyly doppronitrioned sandabsanaaradly pelidteion
(aniesyr2chlarderbromide cothdeicsuiphatgaghosphetem (2a.2", flutropium

smethanesuphepate (niliae yaleaisLACRiatPud iaigufurpacate, tartrate,

oxalate, succinate, benzoate or p-toluenesulphonate contain, while the

Chloﬂd%‘l ilmid? tha%%ré%ﬂ'é%ﬂ@l@co%ﬁi@%’lﬁé&ﬁ%ﬁ%é%rc&nﬁounds which

tolue esu referred as counter-ions. Of all s the \
chIoPod’em%}%?nl Hon o i (fecaar?asrrlf’et{ﬂ%lnes%e BNAte are. 290 sopm (223D,
preféﬁ‘?@’d’pﬁﬁ‘lﬁ%ﬁé LRI B LR %%?8‘}{8%“%“ (anion)
Zpartichiaidy. prefadee eIt thdpbrlterhaRiaio A ethensyinpprae, nitrate, maleate,
metharissuiphion Stesranddnromniciediar svofipzisticulaipp ortelheesulphonate

contain, while the chloride, bromide, iodide, sulphate, methanesulphonate or p-

toluenesulphonate are preferred as counter-ions. Of all the salts the chioride, bromide,
iodide and methanesuiphonate are particularty preferred.

30  In the case of the trospium salts (2a.6) the chioride is particularly preferred. Of the other
salts 2a.1 to 2a.5 the methanesulphonates and bromides are of particular importance.
Of particular importance are medicament combinations which contain tiotropium salts
(2a.1), oxitroptum salts (22.2) or ipratropium salts (2a.4), while the respective bromides
are particularly important according to the invention. Of particular importance is the

35  tiotropium bromide (22.1). The above-mentioned salts may optionally be present in the



Of particular importance are medicament combinations which contain
tiotropium salts (ILA), oxitropium salts 2a.2 or ipratropium salts 2a.4 ,
while the respective bromides are particularly important according to the
invention. Of particular importance is the 35 tiotropium bromide 2a.1 . The
above-mentioned salts may optionally be present in the 11 medicament
combinations according to the inventidh in the form of their solvates or
hydrates, preferably in the form of their hydrates. In the case of tiotropium
bromide the medicament combinations according to the invention
prefaredityeshambtpigdn teeofénntofhthevorystatitie tiotrofrheimsbramide
monighiyeegteethith iisthnbwnofber Y02/ 309284 & thediaEopimie the
bronieedsrdsesibianiydeusdarm inthedmedisrmant combinalionse form of
accqrglagsrgzm@um@nﬂmo&r& RIGTARIR SR &h&o%hfr&ﬁ% BFY%E”E'
tiotropiym. Bramide which.is hrna%m from WO 03/0002 Sl CATRESY
preferred med| ament.combina ns accor |n to the invent

preféfrag. coﬁr‘%ﬂﬂ% BT ualj SR Wé’%ﬁﬂ?&s ﬁTt‘ésrﬁifB?Fe‘th’p‘“m
antr&ﬁ%ﬁérﬁ%@?ﬁ‘i“@f@%\5%0¥89H%ﬁ§atlons containing the compounds
l.1and 2a.1;1.1 and 2a.2; 1.1 and 2a.3; 1.1 and 2a.4;1_1 and 2a.5;

1.11 Exairiter. 6f rcPemmbh2diemtn 2 amidridacds dcdaing Ratid;idvéhand R ardfelrad
A@nd 2anboun® anfdr2aif] it andialindndant3nc R ihedrndzda sl 3-and
22. 4::&1&311@&&@113@95’:&&1% @B@c%ﬁn@n&sé anda2a. i“ 111%@1 @812 a&d‘l’.?@dl 1 and
2a.3y dondh 2k 14:Ansh 301> :anf‘z@rid 1@%@@%15”9?% L ng )

e i
2a 6 T#afd%a% ma%%élhﬁgﬁa%gwgmagm

P 7 A éa‘éenm—édeézadﬁi i ﬁﬁ&:{lé 35 prpRahd 54 2550 Avedad; L6
1.12af 8, 156 and 2203 d-Oené 2231 Lawd 2841 16 ui Zufdl R&A] 2al6) Rend 2a.1;
2a.3L1 44 20l 24.40DAY AfickB 4 1.7 4wt 226,040 anc 2ant 23.9:5 20
and 2a.24.15 andira33:1.15a00:20 U1 135206 28 5:0r1.d 3. angh@8:6:: N4
eachsaser.qpfionalis i 1he form of {he racemates, apantiomes %n%r?.a 1; 1.15

ias e f.a Y, m he ph rmac ogicany
e L,

e:acéma 25, enanti ster 6{1
abov men ioned combinations. preferrad ones accoramg s e iaVention

are (PRYSEATCREBIRAh i RSB ARE U RS B e B e LnipbEiTtis
11, apdior pysirsps figisofyhile those combinations which contain one of the
compounds 1.1 or 1.12 are particularly important according to the
Jhveftidr. Bf thealiove-mehtiehed, pamfbikatiens:alsinp e iREradeRice Qkd Mgke
to thelinyestian aredthnsadvhicheoniai aswomppsiag:3a one pkther. 12, whilk
COMPRINGSBR2Rrk w2 Rcak 2R dhe WS thase.camBinations Whish.contain

the q&m@&%}lgﬁ@hn invention. Of the above-mentioned combinations also preferred

according to the invention are those which contain as compound 2a one of the compounds
30 2a.1, 2a.2 or 2a.4, while those combinations which contain the compound 2a.1 are
particularly important according to the invention.

The above-mentioned anticholinergics optionally have chiral carbon centres. In this case
the medicament combinations according to the invention may contain the anticholinergics



particularly important according to the invention. The above-mentioned
anticholinergics optionally have chiral carbon centres. In this case the
medicament combinations according to the invention may contain the
anticholinergics 12 in the form of their enantiomers, mixtures of
enantiomers or racemates, while enantiomerically pure anticholinergics
are preferably used. In another preferfé@d embodiment of the present
invention the anticholinergics 2a contained 5 in the medicament
combinations according to the invention are selected from the salts of
formiaiieZar pOpsrepppiopers, FINSe aTEnotarar X “efshtte it anion
witheassinglernagative chdrgacrgieferablyfemtdnioriselected 10 from
among the fluoride, chloride, bromide, iodide, sulphate, phosphate,

MethARRMIPHORALR, bt T B8R fr AR AiRnaAALS ahU PRAFAR JBL Blesained
xalale, SHeqiAE: benzeals aldasdolusnesyRienale «geuanaly il of

formfgr;rmg jacemates, enantiomers or hydrates thereof. 15 Preferred
medicamerfttombinations contain salts of formula 2a.7, wherein X
denotes an anion wi sing%ggal-i&git )
selected from amao % I% ride; chlor
and p- toluenesulphof <
racemates, enantiomers or hydrateg thereof, 20
combinations contain salts of formula 2a.7, w
with a single negative charge, preferably an seledted from among

the chloride, bromide and methanesulphonat erably bromide, 25
optionally in the form of the racemates, enantiomers or hydrates thereof.
Partietitagly preferred medicament combinations contain the compound of
formtda 2a.7 in thederam afithevhieniidge negative charge, preferably an anion selected
10 from among the fluoride, chloride, bromide, iodide, sulphate, phosphate,

refepfétk medicament
emn X d/l}mtes an anion

methanesuiphonate, nitrate, maleate, acetate, cifrate, fumarate, tartrate,
oxalate, succinate, benzoate and p-toluenesutphonate,
optionally in the form of the racemates, enantiomers or hydrates thereof,

15 Preferred medicament combinations contain salts of formula 2a.7, wherein
X- denotes an anion with a single negafive charpe, preferably an anion selected
from among the fluoride, chloride, bromide, methanesulphonate and p-
ioluenesulphonate, preferably bromide,
optionally in the form of the racemates, enantiomers or hydrates thereof.
20
Preferred medicament combinations contain salts of formuia 22.7, wherein
X denotes an anion with a single negative charge, preferably an anion selected
from among the chloride, bromide and methanesulphonate, preferably
bromude,
25 ophonally in the form of the racemates, enantiomers or hydrates thereof,

Particularly preferred medicament combinations contain the compound of formula 2.7 in

the form of the bromide.



13 Of particular importance are those medicament combinations which
contain the enantiomers of formula 2a.7-en0_ 00 _ O XHO S \S
2a.7-en wherein X - may have the above-mentioned meanings. 5
Examples of novel medicament combinations of preferred compounds of
formula 1 with. the above-mentioned anticholinergics 2a.7 are
combinations containing the compourids 1.1 and 2a.7; 1.1 and 2a.7-en;
1 2and2a.7; 1.2 and 2a.7-en; 1.3 and 2a.7:1.3 and 2a.7-en: 1.4 and
2a.7; 1.4 and 2a.7-en; 1.5 and 2a.7; 1.5 and 2a.7-en; 1.6 and 2a.7; 1.6
and aavtiener inpagregsdP Ahose Tpdisae oh cPrenatiqp Whghoamein 9 and
2a. Fremtioindrd cdrich2eiz2 1 34nand 2a.7- en; 1.15 and 2a.7; 1.15 and

2a.7-en, in each case optionally in the/foftm of the racemates,
enantiomers or di om(;nsihér? d pptionally in the form of the
eeptable acid addition salt®, solvates and/or

pharmacologicall
hydrates thereof. 15 Of the above-mention
according to the invention are tho¥e whichypo
formula | one of the compounds 1.1, 1.5, 1 ;
combinations which contain one of the compouids 1.1 or 1.12 are
particularly important according to the inventign. Of the abgvegmentioned
combinatiops also prefered, acearding e, invention are those which
contain the compv)oun Za.7-en as compound 2a. 20 In another preferred
mbodiment of the present invention the anticholinergics 2a contai%%c_j in

the FHEEIRISHIEAY D MBI ETEH S RRBT UMY AP TRETHO SRR A e SRR e ™
fromfithebesmsestiorahentiEipigraiss B MreNRIatns xR fae compounds 1.1

and 22.7; 1.1 and 2a.7-en; 1.2 and 2a.7; 1.2 and 2a.7-en; 1.3 and 22.7; 1.3 and 2a.7-en; 1.4

and 2a.7; 1.4 and 2a.7-en; 1.5 and 22.7; 1.5 and 2a.7-en; 1.6 and 2a.7; 1.6 and 2a.7-en; 1.7
10 and22.7; 1.7 and 2a.7-en; 112 and 22.7; 1.12 and 2a.7-en; 1.14 and 22.7; 1.34 and 2a.7-

en; 1.15 and 2a.7; 1.15 and 2a.7-en, in each case optionally in the form of the racemates,

mbinations preferred ones
i cpmpound of

enantiomers or diastereomers thereof and optionally in the form of the pharmacoiogically
acceptable acid addition salts, solvates and/or hydrates thereof.

15  Ofthe above-mentioned combinations preferred ones according to the invention are those
which contain as compound of formula § one of the compounds 1.1, 1.5, 1.6, or L.12,
while those combinations which contain one of the compounds 1.1 or 1,12 are particularly
important according to the invention. Of the above-mentioned combinations altso preferred
according to the invention are those which contain the compound 2a.7-en as compound 2a.

29
In another preferred embodiment of the present invention the anticholinergics 2a contained
in the medicament combinations according to the invention are selected from the salts of
formula 23.8



Me 2a 8 wherein R denotes either methyl (2a.8.1 or ethyl 2(a.8.2) and
wherein X - may have the above-mentioned meanings. In an alternative
embodiment the compound of formula 2a.8 is present in the form of the
free base 2a.8-base OH I/ Me ~ Me Me Me 5 Me 2a.8-base The
medicament combinations according to the invention may containthe
anticholinergic of formula-2a.8 (or 2a-8tbase) in the form of the
enantiomers, mixtures of enantiomers or racemates thereof. Preferably
the anticholinergics of formula 2a.8 (or 2a.8-base are 10 present in the
form of their R-enantiomers. ﬁlgples of novel medicament combinations
i

of preferred compounds of fo 1 with the above-mentioned
anticholinergics 2a.8 are ggmbtétions contgdning the compounds 1.1 and
2a8.1;1.1 and 2a8.2; 1.2 & a.8.1; 1.2 and 2a.8.2; 1.3 and 2a.8.1; 1.3
and 2a.8.2; 15 1.4 and y1l.4%and 288 2,1 and 2a.8.1; 1.5 and
2a8.2; 1.6 and 2a_8.1; 1.6 d 2a_8.2;/ﬂ..j2and 2a%8.1.77 and 2a.8.2:1.12
and 2a.8.1; 1.12 and 2a.8:%° 1.14 atk2a.8M¢ 1.14 and 2a.8.2 1.15 and
2a.8.1; 1.15 and 2a.8.2, ijpgach case optionally in the form of the
racemates, enantiomers or diastereomers thereof and-é"ptionally in the
formPBFeeR SRRt SEB R GEd Gabd bt prHutaH bR S oRmX Ry the
and/@etryaieatesctheren 2 JOh ieadiyosnedimspetheerppmatshiomula 22.8
preférpedenrie $radoordirgetbetheinietfiare are those which contain as

compound of formula 1 one of #igsgompounds 1.1, 1 5,1 6,or 1.12, 15
while those combinations whig

tain one of the compounds 1.1 or 112
are particularly important aggordifig to the iguention. In another preferred
embodiment of the present jinvention the anticholinergics 22 contained 5
in the medicament comby S ateording to tHe invention are selected

from the compounds of {0 aza92 +/R -Nx /\HAOO
Me Me
5 Me Zz.B-base

The medicament combinations according to the invention may containthe anticholinergic
of formula 22,8 (or 2a.8-base) in the form of the enantiomers, mixtures of enantiomers or

racemates thereof . Preferably the anticholinergics of formuila 2a.8 (or 25.8-base) are

10 present in the form of their R-enantiomers.

Examples of novel medicament combinations of preferred compounds of formula 1 with
the above-mentioned anticholinergics 2a.8 are combinations containing the compounds 1.1
and 22.8.1; 1.1 and 28.8.2; 1.2 and 22.8.1; 1.2 and 22.8.2; 1.3 and 22.8.1; 1.3 and 22.8.2;
15 L4and 22.8.1; 1.4 and 25.8.2; 1.5 and 28.8.1; 1.5 and 2a.8.2; 1.6 and 2a.8.1; 1.6 and
2a.8.2; 1.7 and 28.8.1; 1.7 and 22.8.2; 112 and 22.8.1; 1.12 and 22.8.2; 114 end 2a.8.1;
1.34 and 22.8.2; 1.15 and 22.8.1; 1.15 and 22.8.2, in each case optionally in the form of the
racemates, enantiomers or diastereomers thereof and optionally in the form of the
pharmacologically acceptable acid addition salts, solvates and/or hydrates thereof,
20
Of the above-mentioned combinations, preferred ones according to the invention are those
which contain as compound of formula 1 one of the compounds 1.1, 1.5, 1.6, or 1,12,



RS R R R7 R a?2a.9 wherein A denotes a double-bonded group selected
from the groups C_C C=C and 10 H2 H2 H H H 0 H X__ denotes one of

the above-mentioned anions with a single negative charge, preferably
chloride, bromide or methanesulphonate, R' and R2 which may be

identical or different denote a group selected from methyl, ethyl, n-propyl
and iso-propyl, which may optionally Bé substituted by 15 hydroxy or
fluorine, preferably unsubstituted methyl; R3, R, RS and R6, which may

be identical or different denote hydrogen, methyl, ethyl, methyloxy,
ethyloie theadrerybifhtionnehichiorten pronithe cONO@FSLdroNd2 aR particuiarly
denctesmylrogedinmethyipetimyppmethyloxy, ethyloxy, -CH2-F, 20
-CH2-CH2-F, -0-CH2-F, -O-CH2-CH2-F, -CH2-OH, -CH2-CH2-0OH, CF3,
-CH %n%er &%Q%ﬁ@&ﬂﬁeﬂt@ﬁge %@n’t%gngﬁl %Qﬁgchgx&gwsela contained
9-CORL LCOGES, - :G0RR2. iRUNe, chlore, oL amine, Th.
compou aE_nrmu 9 are know in the an (WO 02/32899) 2516
w.mf’ﬁ"ﬂ%’%“&%s 381“ e'medrcament combinations according to the
invention preferred confpeurt Eof formula 2a.9 are those wherein X -
denotes bromide; Rt and RZ which may be identical or different, denote
methyl or ethyl, preferably 5 : R3, R, R5 and R6, which may be
identical or different, denote hydrog lFrrethyl methyloxy, chlorine or
fluorine; R7 denotes hydrogeh, methyl®
importance are medicament cambination

formula 2a.9 , wherein A denbtey @

@rrne 10 Of particular

R R® 289
wherein
A denotes a double-bonded group selected from the groups
N N/
10 azﬁgz , E&EI and H C H ;
X" denotes one of the above-mentioned anjons with a single negative charge,

preferably chloride, bromide or methanesulphonate,
R' and R* which may be identical or different denote a group seiected from methyl,
ethyl, n-propyl and iso-propyl, which may optionally be substituied by
13 hydroxy or fivorine, preferably unsubstituted methyl;
R? RS, R’ and R®, which may be idenfical or different denote hydrogen, methyl, ethyl,
methyioxy, ethvioxy, hydroxy, fluorine, chlorine, bromine, CN, CF; or

NOg;
R’ denotes hydrogen, methyl, ethyl, methyloxy, ethvioxy, -CH»-F,
20 -CH;-CH,-F, -0-CHz-F, -0-CH,-CH,-F, -CHo-OH, -CH,-CHy-OH, CFy,

—CHz-OMe, -CHrCHg-OM@, ~CH2—OET., -CHrCHz*OEt, -O~COM€,
~O-COEL, -O-CQOCE,, -0-COCF,, fluorine, chiorine or bromine.

The compounds of formula 22.9 are known in the art (WO 02/32899).
25



y C and H H C) H 15 Of particular importance are those medicament
combinations which contain in addition to a compound of formula 1 one of
the following compounds of formula 2a.9 : - tropenol
2.2-diphenylpropionate methobromide 2a.9.1, - scopine
2.2-diphenylpropionate methobromide 2a.9.2 , - scopine
2-fluoro-2,2-diphenylacetate methobramide 2a9.3, 20 - tropenol
2-fluoro-2,2-diphenylacetate methobromide 2a.9.4 ,; The compounds of
formula 2a.9 may optionally in the form of the enantiomers, mixtures, of
enaliibindrserreRtdhn Sted FRTRI ORI &SP 3R AP SRRt RTBTTRL
hydratesuatd/biosolizdesd tetest. 28 EBramples of novel medicament
combinations ofipreteedigempounds of formula 1 with the
aboyezmetitionagantich olnessics 2a:9rarencambinataisc ontaiprogribe
compginds 1.1 and 2a.9.1; 1.1 and 2a.9.2; 1.1 and 2a.9.3; 1.1 and
2a A;g.

a.o.

2and 2a~9.1: 1.2 and 2a.9.2: 1.2 and 1.2 an 4;1.3
i 1 %?3%%%&% FRAIS AR ERISIRMAR
2a~9,1; 1.4 and™SHY'91 'SR 2R ¥ H4 and 2a 2a(r)9.4: 1.5 and 2a
(N98:115 and 8819 Y& 5%9%.°f BU4RRF2a9.4; 1.6 and 2a.9.1; 1.6
and 2a9.2; 1.66 and 2a.9.3; 1.6 and 2a9.4; 1.7 and 2a9.1; 1.7 and
12av@Ppdtiifubin ihRedaie 't and @addocshnbRaging: Pacocdntdinl @apehRE o 2;
1.12an@2229. 3wlekdhand 2a_9.4; 1.14 and 2a.9.1; 1.14 and 2a.9.2; 17
1.145and 2a€9.3jedotd Adashided- Lroaneidadi kol 15 and 2a.9.2; 1.15
and 2a.9.3; 1.15 and 2a9.4, ineach case optionally in the form of the
racemates, enantiomers @y =giaster erst f and optionally in the
form of the pharmacologiéhlli]’acce%%@le acidpadeition salts, solvates
and/or hydrates thereof. 5 Of the above-mentioned combinations,
preferred ones according to the invention are those which contain as
IomBbBHHBRIGTRTIEY® SHe P tRetisPBL I PP SR SO 122 iR
thoseeambirtideithicpre shtamfdlte ve thaeeompel fraswaLal 1.12 are
particularlyropapbianirecpimapiptettmecthventialy. (Bf%Ae above-mentioned
combinaticasaisnpépterradrdfl @aecrdinghtonilie immenfjon are those which
contain asgompoLng-2a,9-aps-afitheconnpewadseadolior 2a.9.2 , while

Ahose comhinglions,which-contain the: compaund. 2% 2 ale particularly

important according to the invention. In another preferred embodiment of

the present inventign the anticholinergics 2a confaine
pThe compounds oggrmu}a 9&.8 ay op onaiiy?n the }orm ogthe enantiomers, mixtures

of enantiomers or racemates thereof, as well as optionally in the form of the hydrates
and/or solvates thereof.

25
Examples of novel medicament combinations of preferred compounds of formula 1 with
the above-mentioned anticholinergics 2.9 are combinations containing the compounds 1.1
and 28.9.1; 1.1 and 22.9.2; 1.1 and 23.9.3; 1.1 and 22.9.4; 1.7 and 22.9.1; 1.2 and 2282,
1.2 and 22.9.3; 1.2 and 22.9.4; 1.3 and 28.9.1; 1.3 and 22.9.2; 1.3 and 22.9.3; 1.3 and

30 289.4; 14 and 2291 1.4 and 22.8.2; 1.4 and 22.9.3; 1.4 end 22.9.4; 1.5 and 22.9.1, 15
and 22.9.2; 1.5 and 22.9.3; 1.5 and 28.9.4; 1.6 and 22.9.1; 1.6 and 2a.9.2; 1.6 and 22.9.3;
1.6and 2294 1.7 and 22.9.1; 1.7 and 23.9.2; 1.7 and 22.9.3; 1.7 and 23.9.4; 1.12 and
229.1;1.37 andé 28.9.2; 1.12 and 24.9.3;1.12 and 22.9.4; 1.14 end 28.9.1; 1.34 and 22.9.2;




15 in the medicament combinations according to the invention are
selected from the compounds of formula 2a16 2+,RR~NX H ARe 0O
R7 R9R R10 OH 12 R 2a.1(r) wherein A, X-, R 1 and R2 may have the
meanings given above and wherein 20 R7, R8, R9, R10, R11 and R122 ,
which may be identical or different, denote hydrogen, methyl, ethyl,
methyloxy, ethyloxy, hydroxy, fluorine€hlorine, bromine, CN, CF3 or
NO2, while at least one of the groups R7, R8, R9, R10, R" and R12 may
not be hydrogen. The compounds of formula 2a_10 are known in the an

(WOl Fssadhd: Ag4 fithiadie kol sedeb Madiubindr L4aATDMmatidaAs1Ls
accotefidg-ddt e sebentiom et fe thedompy trrdsconimeaatpaensOrare
thos@iwheremmitivend ted @doalitesiontied of dupisetectidifrimed@piabi acid
and i&ibh sXhsoinidesddoaneida: Wwatebt may be identical or different,
denote methyl or ethyl, preferably methyl; 5 R7, R5, R9, R1, R" 1 and

o Ol W e e
. RE R T AR e SR 1 e WL
impofBHCRSF S THBIEE"RRE At TRNE B oTbTh AT HERATRER Leb P tdsH i RIHGOATY
to 10PRUBH BRSO AITTEE B SR TS IR CormtAges Gistopraigred
a1 Gecotisan dhe3meatian et thfhsoroivk nothate arethwrd RideoRaciOht | -
scopmeRBid Zi-tek rafladrb berkilhtesmetivobromideidadi the dcopenal
4,4'-diflmorebenziate mathakiomiseiZad Bdimvestapine
4,4'-difluorobenzilate methobromide (2a.10.4),

In another preferred embodiment of the present invention the anticholinergics 22 contained
15 in the medicament combinations according to the invention are selected from the

compounds of formula 22,10

wherein
A, X+ R' and R may have the rneanings given above and wherein

20 RVRS Rg, rR!® " and R", which may be identical or different, denote hydrogen, methyl,
ethyl, methyloxy, ethyloxy, hydroxy, fluorine, chiorine, bromine, CN, CF1 or NO-, while
at ieast one of the groups R7, RE, R®, R'C, R" and R may not be hydrogen.

The compounds of formula 2a.10 are known in the art (WO 02/32898),
25 :
Within the scope of the medicament combinations according to the invention preferred
compounds of formuia 22.18 are those wherein
A denotes a double-bonded group selected from



15 - tropenol 3,3'-difluorobenzilate methobromide 2a.10.5, scopine
3,3'-difluorobenzilate methobromide 2a.10.6 . The compounds of formula
2a_10 may optionally be presentin the form of the enantiomers, mixtures
of enantiomers or racemates thereof, as well as optionally in the form of
the 20 hydrates and/or solvates thereof . Examples of novel medicament
combinations of preferred compoundd®f formula 1 with the :
above-mentioned anticholinergics 2a.10 are combinations containing the
compounds 1.11 and 2§.10.1/; 1.1 and 2a.10.2; 1.1 and 2a.10.3; 1(r)l and
2a.10.4; 1.1 and 2a.10.5¢ 11 and 25d2a.1§§?é and 2x.10.1;12 and
2a.10.2; 1.2 and 2a.10.3H1 2 and %‘(.10.;4; 1.2 apd 2a.10.5; 1.2 and
2a.10.6; 1.3 and 2a.10.1; 1.3 and 2a.10.2; 1_3 and 2a.10.3; 1.3 and
2x.20.4; 1_3 antiP4%0.5; 1.3 and 2a.10.6; 1.4 and 2a.10.1; 1.4 and

2x. ). d B and viich 03 be ieaneki didferentadarnie Zeap o iyl apeferably
2a.1¥x6y11.5 and 2a.10.1; 1.5 and 2a.10.2; 1 5 and 2a.10.3; 115 and
2a.30,.4¢ IRERENA 2a,d 05 dubriandy2a. adbi-dl. 6 aifdral), 2xndl Hydiogerand
22.10.2; 1.6 angh 2@ l0:Riohdd @MtodintOpfbrdrdiaRtoA8e Lo k @a06he of the
2a.10.6; L,7 an%rggp Rrlpl dsapd 2a.10.4%. £ and 23,103,/ and 2a.10.4;

1.7 and 2a.10. 1.7§Land 2a.10.6; 1.12 and 2a.10.1; .12 and 2a.10.2;

1.12 and 2a.10.3; 1.12 and 2a.10.4; 1.12 and 2a,10.5; 1.12 and.2a.,10.6;
1.1 PARSRIFGRT A G5 TR SCAP SHAP PGS YH'S: prapegp gocition t
194, Tremnoted ghipraied epithe{pllpving erpireuds shipoit8aally 15 and
2a.10.2; 1.v6rand 23,46 -3 meflusrelvdzdaiq 0ahcbrosidndetidn 5; 1.15 and
2a.10.6, in eapie: 6dse Hptiohaltptientiietfonathofthe da@eiples,
enantiomers.geRiastesgnmeisineraetandoapiqpally.dy the form of the
pharmacolqgigally; acesRiatle.acid Adsilipmsalts.selvstes 5 and/or
jpydrates thereof, Qfthe:above-mentioned sombinafipgs, preferred ones
acco_rdlng to the l’%\’ﬁﬂtﬁn are tt'{gse e\@é%gg CI%QE%E gé compound of
formula 1 ofi8*6f the compounds Ef_ni D, T_ ,or .12, while those
combinations which contain one of the compounds 1.11 or 1.12 are
partiEbtaayIoids s Feantiadadfandy ieralinbeRrsEtio i form of the enantiomers,
abovertyentié nedtcom imatonsialborpré et aacpirdifigiicthiimediion
Are thasasvhichcohtam tagod6mpound 2a_10 one of the compounds
2a.10.1, 2a.10.2, 2a.10.3 or 2a.10.4 , while those combinations which

containthe COMPAURGS:2ReAQokBlnadot 0ot (RERRAT HGHIRHNABPRIARE 1 with
PresH e Wi AL ST A
ComBAROAELIAL S BN SroAT G SHci Ao Lth e FAUS: L
tompadbdsic g .5 ].4 gnd 22.10.2; 1.2 and 22.10.3; 1.2 and 22.10.4; 1.2 and

25.10.5; 1.2 and 22.10.6; 1.3 and 22.10.1; 1.3 and 2a.310.2; 1.3 and 22.10.3; 1.3 and
2a.10.4; 1.3 and 2a.10.5; 1.3 and 2a.30.6; 1.4 and 2a.10.1; 1.4 and 22.10.2; 1.4 and
22.10.3; 1.4 and 22.10.4; 1.4 and 25.10.5; 1.4 and 25.10.6: 1.5 and 22.10.1; 1.5 and
22.30.2; 1.5 and 2a.10.3; 1.5 and 22.10.4; 1.5 and 22.10.5; 1.5 and 22.10.6; 1.6 and

30 2a.10.1; 1.6 and 22.10.2; 1.6 and 22.10,3; 1.6 and 22.10.4; 1.6 and 25.10.5; 1.6 and
22,10.6, 1.7 and 22.10.1; 1.7 and 2a.10.2; 1.7 and 22.10.3; 1.7 and 2a.16.4; 1.7 and
22.10.5; 1.7 and 22.10.6; 1.12 and 22.10.1; 1.12 and 2a.10.2; 1.12 and 22.30¢.3; 1.12 and
22.10.4; 1.12 and 22.30.5; 1.12 and 22.10.6; 1.14 and 25.10.1; 1.14 and 2a2.10.2; 1.14 and




Rz~+,R NX A O OR15R13R13 R14 R14'2a.11 wherein 20 A and X -
may have the meanings given above and wherein R15 denotes hydrogen,
hydroxy, methyl, ethyl, -CF;, CHF2 or fluorine; R1'and RZ which may be
identical or different, denote CI-C5-alkyl, which may optionally be
substituted by C3-C6-cycloalkyl, hydroxy or halogen, or 25 R1' and R2'
together denote a -C3-C5-alkylene bridge ; R13, R14, R13' and R14'
which may be identical or different, denote hydrogen, -CI-C4-alkyl, 20

-CI C4-alkyloxy, hydr CF3 C F2,C rh T
Srante THSUE SRERT Pt ERRY twﬂ‘%&% zgifg st
Wuti%ﬁa-% &éﬁ@éﬁﬂ&éfﬂd&é&qﬁéﬂﬂ&)ﬂqﬁﬁa in each
invesasoppfiredidy ie thedormp tirrdacemftrenelaniemets afélfﬁfG?éWFFéPéTPPAmd
denodesnalig duiatcfdnnddd: ghanpediectat) froaptablGanheiduon kb, dengtes
an aniog seleeteddrm chloride, bromide and methanesulphonate, 10
preferably bromide; R15 denotes hydroxy, methyl or fluorine, preferably

met@flth a@g&j %ﬁni eg‘n bl%ayv WC g@é(eg) %ngsea'&t;&fal t(g{ﬁglrlg@&ngx?gx%t@mse

Irgglt'l‘f%l (%r etaa}f/?erenfnégenote Cu_ﬁl’o One& © C%ﬁ_)’ﬁ%r{] gl’f%v GCOJYQX e

pref¥ ﬁ%m@mﬁeﬁmﬁhs%ﬁﬁﬂetﬂ%ﬁé%%ﬁ&%ﬁ%é% epriculaty
180 miBTPRIERSHACHEEB BT MG L TER Ry Ot PR BTN BT RS HOBD PO BR fFEred

of forrpufan2o thd inventivoges WhereiricA detitas @upubib2hdh dedodieup

seleciggdiinim2a.10.1, 22.10.2 , 22.10.3 or 2a.10.4 , while those combinations which contain

the compounds 2a.10.1 or 2a.10.2 are particularty important according to the invention.

15 In another preferred embodiment of the present invention the anticholinergics 22 contained
in the medicament combinations according to the invention are selected from the

compounds of formula 24,13
.

2 +, R -
A O 0]
=12
e ae
R4 "
RY zan
wherein
20 AeandX- may have the meanings given ehove and wherein

RY denotes hydrogen, hydroxy, methyl, ethyl, -CF3, CHF2 or fluorineg;

R"and R*  which may be identical or different, denote Cy-Cs-alkyl, which may
optionally be substituted by C3-Cg-cycloalkyl, hvdroxy or halogen,
or
25 R" and R? together denote a -Ca-Cs-alkyiene bridge ;
R¥, RM™ R and R' which may be identical or different, denote hydrogen, ~Cj-~Ca-alkyl,



NCHCandH20HOH X-denotes bromide; R15 denotes hydroxy or
methyl, preferably methyl; Rr and R" which may be identical or different,
denote methyl or ethyl, preferably methyl; 25 R13, R14, Rt3' and R14"
which maybe identical or different, denote hydrogen or fluorine. Of
particular importance are those medicament combinations which contain
in addition to a compound of formula2t one of the following compounds of
formula 2a.1 | - tropenol 9-hydroxy-fluorene-9-carboxylate methobromide

2a.11.1; 30 - tropenol| 9-fluoro-fluoreng-9- oxylate.methobromide
2x.11.2 ; - scorifﬁ%%’hﬁ%}%g} uroorxghé-g%é(cfg{(rﬁy atgl\rﬁrqétﬁro %‘(’)‘%ﬁ}de
2a.11.3; - scopine 9-fluoro-fluorene-9-carboxylate methobromide 2x.11.4
; 21THsepapaldsmetykih brene<Qsearb axiatet (ReHBireige 2a.11.5 ;
scopine 9-methyl-fluorene-9-carboxylate methobromide 2a.11.6 ; 5 The
compaunds of farmala 22l meyApianalyPeREGsR D e fRHp-oktha

enantiomeras, tr‘?lxtl{ﬁgﬁ E)r{learr]a@ltlomgrs Qr racemates thereof, as well as

opti%orr\nﬁ?ﬁnst e form h ?%#“ése?hnd/c{r %Q(f‘é%ﬁs thereof. Examples of

novél medicam&fPESAtTHREEREIET SFRFRARE S BBunds of formula 1 with

10 the above-mentioned\amidﬁolinergics 2a,_1l Are combinations
containing the compounq%_f;l and?a.11.1; d2a.11.2; 1.1 and
2x.11.3; 1.1 and 2a.11.4; 1 2 and 2x.11.5; 1.Pand 2a.11.6; 1.2 and
2a.T4:1; 1.2 andeBotck iPanioR sivek2dram. chidridg, baorhige and methapeappponate,
18a.11.5; 1.2 angr2perdiGirdnddand 2a.11.1; 1.3 and 2a.11.2; 1.3 and
2a.1:3; 1.3 anQGxaﬁeg-ﬂ-ydﬁogey?’rﬁdﬂ@@-ﬁﬂoﬁﬁé preRndiadiyborbiiand,

2a. 1], Ay an%mﬁ&% iod 131 LP BBk il oReiRA &k ki lpfoRRmy
2a.11.5;1.4and 2a.11.6; 1.5 and 2a.11.1; 1.5 and 2a.11.2; 1.5 and

. M . .
2a.1l:3p 1 a”agﬁ e az'ﬂgigﬁzﬂc]aﬁr &:8.ARd 28.1d:0u b RANEk, -CHEF,
2a.11.1;16and 2a.1.1.2; 1 6 and 2a.11.3; 1.6 and 2a.11.4; 1.6 and

15a.11.5; 1.6 and* SacTeer t R sioe e f¥9uped 2a.11.2; 1.7 and
2a.11.3; 1.7 and 2a.11.4; 1.7 and 2a.11.5;1 7 and 2al11.6; 1.12 and

2a. 1Witiid fifseond bt 2jidaiRrmnohRdnaton; docbRima o 20 ey oriop: prriipularly
and gatdledicmpuanchPRdili6 241k 4ranch2anhdrdn 1.14 and 2a.11.2; 1.14
and 2a.11.3; 1. k48R 2ablebodad? aeh 2ackkdidmld and 2a.11.6; 1.15

and 2a.11.1; 1.15 and \ /
Cc=C and v\r‘ N 74
H H

20 H o H

X denotes bromide;
R denotes hydroxy or methyt, preferably methyl,
R" and R7 which may be identical or different, denote methyl or ethyl, preferably
methvl;
25 RP RY™ R™ and R* which may be identical or different, denote hydrogen or fluorine.

Of particular importance are those medicament combinations which contain in addition to
a compound of formula  one of the following compounds of formula 2a.11 :
- tropenol $-hydroxy-fluorene-S-carboxylate methobromide (2a.11.1);
¢ - tropenol 9-fluoro-fluorene-9-carboxylate methobromide (22.11.2) ;
scopine 8-hydroxy-fluorene-9-carboxylate methobrommde (2a.11.3) ;
- scopine S-fluoro-fluorene-9-carboxylate methobromide (2a.11.4) ;



2a.11.2; 1.15 and 2a.11.3; 1.15 and 2a.11.4; 1.15 and 2a.11.5; 1.15 and
2a.11.6, in each case optionally in the form of the racemates,
enantiomers or diastereomers thereof and optionally in the form of the
pharmacologically acceptable acid addition salts, solvates 25 and/or
hydrates thereof. Of the above-mentioned combinations, preferred ones
according to the invention are those #hich contain as compound of
formula 1 one of the compounds 1_1,1 5,1 6,0r1.12, while those
combinations which contain one of the compounds 1l.1or1l.12 are |
particulaffyeseriipetif aeenidnig teras marrivemics @l LS ;
above-mentionddnsdribinetions;calker praferetpbrmeidrdiag tdthe invention
are those which contain as compound 2a.11 one of the compounds
2a.11.2, 2a.11.4, 2a.11.5 or 2a.11.6 , while those combinations which
SCORFRIN R GO RQHAAR: 33 1 o P rhBnhily b B R RAFHGHIAH M BTRY B  tiomers,
according (9 e uenion, eull ARAELRIEIA S IRAHISRkoL g
prese tinvention the antl nergics 2a contained in the medicament

comBifATARY YOO T T ﬁe invention are selected from the
compounds of formula2a 12N X R2_,+Rt4z~~HO O R16 R17DB

R1 PrRugeRyE R RiSaensoopisratign of prarmed eonnewmis o fagebident
1@bobe saoekwisietadRrdnch Braadive Banhd yrb ecdéintit et sooliffararite gpmpounds

preferabdyidentical anrhdenpte. DanS24NH.ICHPHE BieGH; ariN(CaChsalkynd

R16denptes mediogen, 1ryekoxy11G1-Chaalkyl, 13- C4-alkylopy; 1943 |
-Csalkylens- Q&éﬂ@gg Qﬂn% @kkvler&eataaigg@a xcs‘la&aflz@umep@ #,

0 %{1& CHEApITenes on 4301 4 ang
O s ard s i ? AL,
a@%ﬁéha%z%% %%en%ﬂd i
deM|@MM@W iSa.ndZaliS 1.5and 2a,11.4; 16and
2a.11.1: 1.6 and 23.11.2; 1.6 and 22.11.3; 1.6 and 22.11.4; 1.6 and 22.11.5; 1.6 and
28.11.6; 1.7 and 2a.11.3; 1.7 and 22.11.2; 1.7 and 22.11.3; 1.7 and 2a.11.4; 1.7 and
22.11.5; 1.7 and 22.11.6; 1.12 and 2a.11.1; 1.12 and 24.11.2; 1.12 and 2a.11.3; 1.12 and
20 2a.11.4; 112 and 22.11.5; 1.12 and 2a.11.6; 1.14 and 22.11.1; 1.14 and 28.11.2: 1.14 and
24.11.3: 1.14 and 2a,11.4; 1.34 and 22.11.5; 1.14 and 22.11.6; 1.15 and 2a,11.3; 1.15 and
2a.11.2; 1.15 and 22.11.3; 1.15 and 2a.11.4; 1.15 and 22.11.5; 1.15 and 22.11.6, in each
case optionally in the form of the racemates, enantiomers or diastereomers thereof and
optionally in the form of the pharmacologically acceptable acid addition salts, solvates
25 and/or hydrates thereof,

Of the above-mentioned combinations, preferred ones according to the invention are those
which contain as compound of formula 1 one of the compounds 1.1, 1.5, 1.6, or 1.12 ,
while those combinations which contain one of the compounds 1.1 or 1.12 are particularly
30  important according to the invention. Of the above-mentioned combinations, also preferred
according to the invention are those which contain as compound 22.11 one of the
compounds 2a.11.2, 2a.11.4 , 22.31.5 or 25.11.6 , while those combinations which contain
the compounds 22,11.5 or 28.11.6 are particularly important according to the invention.




15 optionally be substituted by -C3-C6-cycloalkyl, hydroxy or halogen, or
R" and R2' together denote a -C3-Cc-alkylene bridge ; R17, R18, Rn. and
R18', which may be identical or different, denote hydrogen, -CI-C4-alkyl,
-CI-C4-alkyloxy, hydroxy, -CF3, -CHF2, CN, NO2 or halogen; 20 Rx and
Rx™ which may be identical or different, denote hydrogen, -Cl-C4-alkyl,
-Cl-C4-alkyloxy, hydroxy, -CF3, -CHF22 CN, NO2 or halogen, or Rx and
Rx' together denote a single bond or one of the double-bonded groups 0O,
S, NH, CH2, CH2-CH2, N(C1-C4-alkyl), CH(C1-C4-alkyl) and '
-C (&1 2ot RyATEr bR isenni o s R IoAYRIP DR T URORROHAS 23 e ped

- (W0 88/0644:80: 28mWikithimt hecoropaiohthevwddicasseistied frivirthtions

accesglingde theoimeengiompreferred compounds of formula 2a_12 are
those wherein X - dengtes chlgfide, bromide or methanesulphonate,
preferably bromide; D And-Bywhich may be identical or different, are
preferably identical and dendg 5 S, NH or CH=CH; R16 denotes
hydrogen, hydroxy, -Cl-C4- ==(l-Cd-alkyloxy, -CF3, -CHF2, fluorine,
chlorine or bromine; R1 and’R2" whiciymay/be identical or different,
denote CI-C4-alkyl, which may optionallybgisubstituted by hydroxy,
fluorine, chlorine or bromine, 10 opR" ang’R2'dogether denote a
-C3-C4-alkylene bridge ; R17R R 8 R ] iii Rwhich may be identical
or different, denote hydrogen, C%g 4=alkyl, K 4-allcyloxy, hydroxy,
-CF3, -CHF2, CN, NO2, fluorin& chlopzie oR’brcf?nine' 1§ X and Rx'
which may be identical or different, denote h grot%en, ~C4-alkyl, CI-C4-
Alky TGS Ry uirBRY RHS® RS BRFN ?ﬁ}lfjoﬁnéeiéhlorine or_bromine,

or RR#A® Rx' t3GARBEYBRISKEUEiPiftefigismio B¢ BriBabie bBreb g ispe O

selected from 0SSYENFEaRdCHDo0
N(C1-Ca-alkyl);

RS denotes hydrogen, hydroxy, -C1-Cg4-alkyl, ~C1-Ca-alkyloxy,

10 ‘ -C1~C4-alkyiene-halogen, -0O-C1-Cys-alkylene-halogen,
-Ci-Cy-alkylene-OH, -CF3, CHFg, -Cy-Cg4-alkylene-C1-Cy-alkyloxy,
-0-COC1-Cy-alkyl, -0-COC-Cy-alkylene-halogen,
-Cy-Cy4-alkylene-Cz-Cg-cycloalkyl, -O-COCF3 or halogen;

R and R*"  which may be identical or different, denote -C1-Cs-alkyl, which may

15 optionaily be substituted by ~C3-Cg-cycloalkyl, hydroxy or halogen,

Qr
R’ and R* together denote a -C3-Cs-alkylene bridge ;

R R® R and R', which may be identical or different, denote hydrogen, -Cj-Cy-alkyl,
-C1-Cy-alkyloxy, hydroxy, -CF3, -CHF7, CN, NO7 or halogen;

20 RXand RX'  which may be identical or different, denote hydrogen, -C-Cg-alkyl,
-Cy-Cg4-alkyloxy, hydroxy, -CF3, -CHF3, CN, NO5 or halogen,

or
RX and R¥' together denote a single bond or one of the double-bonded groups O, 5, NH,

CHy, CHy-CHp, N(C1-Ca-alkyl), CH(C1 -Cy-alkyl) and -C(Cy-Cy-alkyl)s.

25
The compounds of formula 2a.12 are known in the art (WO 03/064418).



Within the scope of the medicament combinations according to the
invention particularly preferred compounds of formula Za_12 are those
wherein X - denotes chloride, bromide, or methanesulphonate, preferably
bromide; D and B which may be identical or different, preferably identical,
denote S or 25 CH=CH; R16 denotes hydrogen, hydroxy or methyl; Rh
and R'2" which may be identical or diffeyent, denote methyl or ethyl; R17,
R18, R17' and R1S, which may be identical or different, denote hydrogen,
-CF3 or fluorine, preferably hydrogen; 30 Rx and Rx' which may be
identitBiobetencrfiihgerrsicampdr oerinatimgaseoidiogiisehepratargp pyeferred
hydrageneis BixandiRxd.ldgetiendeinoténa single bond or -0. Within the
scope-of the megicagm enbaeskiatobsRapaidinghiatheievapticioailer

35 pardiularly nigfatasl camBAKACS AHGERUIR gxelARMadiREMRRSIE O,
%4 X - denotes@wg@ecﬁ) % B denotes -CH= CH R16 denotes

hydrggen, hydroxy or me "and R n 5 R",

and B18' whlchg(rcT}w(a %ey%éf‘cigf%ox&iff #é#?i s %"“ oxor &oﬁ@sz’
preferably hydréb’éﬁnﬁﬁ TS RS may be |dent|cal or different,

dendte #drogentemimeripridprararamsiyiamgrdaget Orfxelny F@Rﬁht’é‘@éther
denote a single dxtagely tHreupstityed®y HOra il phrtindahinmporanorpiace
those medicament combinations which contain in addition to a compound
of fortfiula kBnepfdhe: tllewingeampmyndsefdermula 2a. 1212 :
cyclgpropyligoninerdbenzila bakramide cﬁﬁé%tlaeno@yﬁiamgaay&ma&yl
22-diphenlpropiopalg,melhoignide Gl dak 15¢ RYIIPLORYTARIAS o

9-hydroxy- xant ene- 9 ca oxy ate methdbromide 2a.1
Cgld(ﬁ?o gltrpplne’é‘ méthyl -fluorene-9-carbox r%clﬁ‘;te methobromlde 2a.12.4
BytropiNEbgTHEthRArHE ALl B fORiA e TEE o bt ©1-C4
2a.12.5 ; cycloprspipro pecasnydipxy it fendiOxc AHseRg ahterine or bromine,
methobromide (¥&12.6);
R*and RX  together denote a single bond or a double-bonded group selected from Q, §,

NH- and CHjy.
20
Within the scope of the medicament combinations according to the invention particularty
preferred compounds of formula 22.12 are those whersin
b G denotes chloride, bromide, or methanesulphonate, preferably bromide;
Dand B which may be identical or different, preferably identical, denote S or
25 CH=CH;
R denotes hydrogen, hydroxy or methvl;

R and R which may be identical or different, denote methyl or ethyt;
R R® R' and R', which may be identical or different, denote hydrogen, -CF3 or
fluorine, preferably hydrogen;
30 RXandRX  which may be identical or different, denote hydrogen, -CF3 or fluorine,
preferably hydrogen, or
RX and RX'  together denote a single bond or -O.

Within the scope of the medicament combinations according to the invention, other
35 particularty preferred compounds of formula 2a.12 are those wherein



cyclopropyltropine methyl 4,4'-difluorobenzilate methobromide 2.a.12.7).
20 The compounds of formula 2a.12 may optionally be present in the form
of the enantiomers, mixtures of enantiomers or racemates thereof, as well
as optionally in the form of the hydrates andior solvates thereof . 25
Examples of novel medicament combinations of preferred compounds of
formula 1 with the above-mentioned @dticholinergics 2a.1.2 are
combinations containing the compounds 1.1 and 2a.12.1; 1.1 and
2a.12.2;1.1 and 2a.12.3; 1.1 and 2a.12.4; 1.1 and 2a.12.5; 1.1 and
2a.72.6; 1 1 ar§®¥sIPomi4ED and 2a.12.1; 1.2 and 2a.12.2; 1.2 and
2a.12283 B.2 anden@mst2H-AH> and 2a.12.5; 1.2 and 2a.12.6; 1.2 and
2a.F2°7; 1.3 ande2ack BylirckS. diydr3 2ard®h®l; 1.3 and 2x12.3; 1.3 and

2a. 12 4ad 3" angkdded 2&54;3 and 2x.12.6; 1.3 and 2a.12.7; 1.4 and

fa. JE@”‘R]}' ﬁlaggd%a l%kgch]m% d2Ruld o ciliffet@ﬂddgﬁ)é%ﬂfhrégﬂf} @MRhorine,

2a.12.b: 14and Jﬁ’z &4 nd2a127 1.5and 2a.12.1; 1.5 and
&1erdl (8]
2a1221 .an

e Tk e {f P BRI aEogsr g proerei
2a.12.3; 16an85’§%?%e?fﬂr16and 2a 12.5: 1.6 and 35 2a.12.6: 1.6 and

2a. % #nd RF anéhgethediqnote 7 %\meé}&@mthi #FaRdRal12.3; 1.7 and 25
12a.12.4; 1.7 and 2a.12.5; 1.7 and 2a.12.6; 1.7 and 2a.12.7; 1.12 and

2a.18 hadikRrangoRadk 22 sk radidaRant 203ibindidimrchi2a btdn in 12daRd to
28.12 B dotes 308 271 2 el AR A0 PR cldrhpduddt SEkRaid 22 1.14 and

Al s T 44 %@ﬁ@&%&%@g&%@%& bifaghd 2a. 25114 and

2a.12.6; 1. 1.15and 5
20125 1SRRI S SRS e 1o jincayRTany
Sa12.7, i ERFOBARP D NA T TR T th PR R U
enantlomeﬁ%C‘GPTGPé@féPé’&r?fglﬁﬁﬂé}éﬁf%%fcﬁbﬁ@%ﬂFﬁtpﬂ}?fé”i’a rlelpd
pharmacologicaityyiueastishetadidsatiidhosties yistsinstbebramiffoa.12.5);
hydrates thesiephriOrtithe akove-fentiorfeckbormbinatitvsrqisieidad2.6).
ones acCorgitgrn e inverting gredifiasbwhith: casifvasic@apnand of
j@rmula 1 one of the compounds 1_1, 1.5 116, or 1.12 while those

combiaanans. il eR:6aniaR.09%af RS GAMARURAS ot B delAli
partlcua 3/ |mertant ag:co‘r‘dT” to the mvenngln C%f the %bo -me tlonf%g

comBIRA AL AT Brarerre accoralng B i e thoss Which

contATaE S5 RHRRPLOT 1°BAE P8 15 compounds 2a.12.1, 2a.12.2,
2a.12.5 or 2a.12.7, while those combinations which contain the
Thmpoemds2d i d oredaat R @rebparics Kiyefamso remrastordfgiidahevit
inventiomon-anratbsidpreisnectentibdinentafithetore semntinve titeanipeunds
antichglinergigs 2a §0ntINeel2; 1.1 and 22.12.3; 1.1 and 22,12.4; 1.1 and 22.12.5; 1.1 and
22.12.6; 1.1 and 22,12.7; 1.2 and 2a.12.1; 1.2 and 22,12.2; 1.2 and 22.12.3; 1.2 and
. 28.12.4; 1.2 and 22.12.5; 1.2 and 28.12.6; 1.2 and 22.12.7; 1.3 and 22.12.1; 1.3 and
30  22.12.2; 1.3 and 22.12.3; 1.3 and 2a.12.4; 1.3 and 22,12.5; 1.3 and 22.12.6; 1.3 and
22.12.7; 1.4 and 22.12.1; 1.4 and 22.12.2: 1.4 and 22,12.3; 1.4 and 22.12.4; 1.4 and
22.12.5; 1.4 and 28.12.6; 1.4 and 2a.12.7; 1.5 and 28.12.1; 1.5 and 22.12.2. 1.5 and
28.12.3; 1.5 and 2a,12.4; 1.5 and 22,12.5; 1.5 and 2a.13.6; 1.5 and 22a.12.7; 1.6 and
22.12.1; 1.6 and 22.12.2; 1.6 and 22.12.3; 1.6 and 22.12.4; 1.6 and 2a.12.5; 1.6 and

35  2a.12.6: 1.6and 2a12.7; 1.7 and 28.12.,1; 1.7 and 22.12.2; 1.7 and 2a.12.3;

Al

l"‘"l
E

t




in the medicament combinations according to the invention are selected
from the 20 compounds of formula2a_13 R2+ R1IN X H A'O O R19
R20 R20, R21 O R21 2a.13 wherein X - may have the meanings given
above and wherein A’ denotes a double-bonded group selected from H H
and 25 H O H 26 Rig denotes hydroxy, methyl, hydroxymethyl, ethyl,
-CF3, CHF2 or fluorine; ‘Rt,., and Rr which may be identical or different,
denote CI-C5-alkyl, which may optionally be substituted by
C3-C6-cycloalkyl, hydroxy or halogen, or 5 R1,., and R2., together denote
a -@2128: AR etk BRifidle” arke. R 10 200 2ad B Likiieh ik hd-dafical
or diffgeehil teadZaigdrdderndQhOA4alkyt, a2l 2542 HKIdDand iBpcaboyt. 12 and
-CRRL1EHE24 2 NO2, aribalegan Bhe. componntls, ofifoamaglai2a; i3iaead
knomwiiqagﬁmc?z%/pﬁ%m 129 WEE‘L&&E@ seone ohihemedicaent

5

(8] T el'ﬁat GI'S Qr TEO:
, N Ccﬁe orﬁ’(t} I—NB e {my gEi"éinaé tea chIcHide Bromidedr me

“35'5‘2?‘90{“?‘5 36690

dgrou

g Eozgqg%d%eﬁ“é”l EE%near 5%@2%‘3&"3%@% £ m@u&ﬁ

e ec eg
TAneSul p nat

pre@%fm?}ibr-&m?&@mﬁﬁ@e@éﬁﬂaﬁté@‘ﬁgtﬁ%wﬁre% thGFIRAR FES, SRR
‘mayEsEorde sl tsrdiferent, denote methyl or ethyl, preferably

10

15

20

Of the above-mentioned combinations, preferred ones according to the invention are those

which contain as compound of formula I one of the compounds 1.1, 1.5, 1.6, or 1.12,

while those combinations which contain one of the compounds 1.1 or 1.12 are particularly

important according to the invention. Of the above-mentioned combinations also preferred

according to the invention are those which contain as compound 2a.11 one of the

compounds 22.12.1, 22.12.2 , 22.12.5 or 2a.12.7 , while those combinations which contain

the compounds 28.12.1 or 2a,12.2 are particularly important according to the invention.

In another preferred embodiment of the present invention the anticholinergics 2a contained

in the medicament combinations according to the invention are selected from the

compounds of formuia 2a.13

4+ R .
R \N/ X
: H
Al Q o
R’
RA_ R
R o
© R™ za13
wherein X - may have the meanings given above and wherein
Al denotes a double-bonded group selected from
N/
C=C and
H H H o H



methyl; R20. R21, R20' and R21' which may be identical or different,
denote hydrogen, -CF3, -CHF2 20 or fluorine, preferably hydrogen or
fluorine. Within the scope of the medicament combinations according to
the invention particularly preferred compounds of formula 2a_13 are
those wherein A’ denotes a double-bonded group selected from H H and
H O H 25 X- denotes bromide; RF9 d@notes hydroxy or methyl, preferably
methyl; RI"™ and R’ which may be identical or different, denote methyl or
ethyl preferably methyl; 30 R3, R4, R3' and R4' which may be identical or
diff&rent, denol@?%rbﬁ%%brwmdﬁy@?‘ﬁﬁrﬁw&r%%péﬁg%%ﬂé’f’éme

. thoB& mediEamenicombinitionesloh B contaimar Sodiseiab wishMpound
of formula | onemibitatfol sxingued MmpOtHigscofideiriute Roxy1d haitmpenol
9-hydroxy-xanthene-9-carboxylate methobromide 2a.13.1 ; - scopine

59 hxdfmwn%geﬁﬁa@%mxﬂae mehaRigmide 2a.13.2 ;5 - tropenol
tykx Ebthe({'l EzQ (‘}fafr O)%@i%n;ﬁggp r&’ e %tzéergo:t;e%ydr Qp'@F C4 alloyl,
9 meth xanthene 9- c met @5@ @1@0 or haﬁo eno
9-ethyl- xanthené: @%h oxffl me obromide 2a 2 trope
9-difluoromethyl-xanthene-9-carboxylate methobromide 2a.13.6 ;
scommﬁﬁmﬂ%mméaﬁb&%(ﬁ@fﬂéﬁwﬁmde 2a 13.7.
10 The compounds of formula 2a.13 may optionally be present in the form
of theisenantiome s (e stidiesafenabliniess@pricem dtes thereofrdewel|
as qptippaly i thenfeny. of thenbydkatesand/or solvates thereof . 15
Exapples of no@&a&gmmeg&wgg@gm@s Rigferred compounds of

formula 1 with the above-me gloned anticholinergics 2a.13 are
combinations containing mpounéjs 1. 2a.13.1; 11 and 2a.13.2;
11 and 2a.13.3; 11 and 24. 1314 11 8N4 2a43. 1 and 2a.13.6; 1 1 and
2a.13.7; 1.2 and 2a.13.1; 1.2 and 2a.13.2; 12and2a13’3 l2a
152.1874: 1.2 andPaishiofids by prmpeiyaneuinpngl, greferaflyp ‘é\ﬁﬂde
2a.1R71 1.3 anddeeema ygipxyiosmtbla.13.3; 1.3 and 2a.13.4; 1.3 and
2x.1B'bard 3’ andvRaH 845, bk @emfch] or different, denote methyl or ethyl, preferably
methyl;

R%, R, R and R*" which may be identical or different, denote hydrogen, -CF3, -CHFp

20 : or fluorine, preferably hydrogen or fivorine.

Within the scope of the medicament combinations according to the invention particularly
preferred compounds of formula 22,13 are those wherein

Al denotes a double-bonded group selected from
N/
CC and b
25 R H o H ;
X~ denotes bromide;
RY denotes hydroxy or methyl, preferably methyt,

R" and R*  which may be identical or different, denote methyl or ethyl, preferably
methyl;
30  R3,R4, R3 and R4 which may be identical or different, denote hydrogen or fluorine.



2a.13.7; 1.4 and 2a.13.1; 1.4 and 2a.13.2; 1.4 and 2a.13.3; 1.4 and
2a.13.4; 1.4 and 2a.13.5;1.4 and 2a.13.6; 1_4 and 2a.13.7; 1.5 and
2a.13.1; 1.5 and 2a.13.2; 1.5 and 2a.13.3; 1.5 and 2a.13.4; 1.5 and
2a.13.5; 1.5 and 2a.13.6; 1.5 and 2a.13.7; 1.6 and 2a.13.1; 1.6 and
2a.13.2; 1.6 and 2a.13.3; 1.6 and 2a.13.4; 1.6 and 2a.13.5; 1.6 and 25
2a.13.6; 1.6 and 2a.13.7; 1.7 and 2a.23.1; 1.7 and 2a.13.2; 1.7 and
2a.13.3; 1.7 and 2a.13.4; 1.7 and 2a.13.5; 1.7 and 2a.13.6; 1.7 and
2a.13.7;1.12 and 2a.13.1; 1.12 and 2a.13.2; 1.12 and 2x.13.3; 1.12 and
2a.9Brartituie iyngrEace 315 thpss Medipirpent Ppbinationa llich £opgiT in29d tpRde
2a.4 &hpdudd cdifict@a 1308 df b4 wiiov2ag L3ndiotnlidcdfuras £8,.42 11.14 and
2a.13.5; kobénarmdard:3:aadkhide anardaxdid mbildranci2ad 81);1.15 and
2a.13.2; 1.dRR0th 3 A 1adBent- 2800 a3 tholrdm@ngada.43.5; 1.15

sand 2a.13 0,1 A0d 23 oL @WC%SQ iﬁ@%ﬁeﬁBﬂﬁ%ﬂ ) fag form of the
racemates enagltlorrgle@a% dla (ﬁrs ther o and OpfIp ally in the

form of the harmaco oglca y accep?ag BT d(c)i“flon Solvates

and/or hyRiETRs SHEPEETEBReTE THE ShOvE RRERHORAY aibfations,
preferred tRERe! SciBraTABiHEIRTRT AR e D BERIRRId AR O
compoungterife Avrtiack pnehot-thettompotrpekyitd meiBtrosids A2l Hwhile
1those combinations which contain one of the compounds 1.1 or 112 are
partigelhpolipatantmeciging-topaeinvantiose e abavementioned
comhinadions alse.peefedediarecadingiodheinventon arsthase which
confain gfsth%%&gpgl@%il&&qhg@}e compounds 2a.13.2, 2a.133,

2a.13.4 or 2a.13.5 , while those combinations which contain the
compounds 2a.13.3 or 2a.13.4 are particularly important accordlnglto the

e ABRL AT L SEaPE P IR B ER PR SRy e et i
antitnShPETHIeR PREt e RREE 1 ad Sere ferdiEiE: tE Bras R corEadly
actid satizmiddf lobevd Al dlisniads datibrel 2adtibtidpinhd ol £, L1 and
oxitpapitien RaaAd 2Hut gpithan?a 81 3. ipatroEi o 22, 4.2 agiedi\aronism
(11%9), ixaspivanP2a 6380 d.thedcations shawabelow: OkhdMe.10.011 &dl \
2N Rolies HO:SMeMes S Mg 221414228 5 R 2 NmM R RaMsR13.6: 1.3 and
22.13.7; 1.4 and 2a.13.1; 1.4 and 22.13.2; 1.4 and 22.13.3; 1.4 and 22.13.4; 1.4 and
22.135: 1.4 and 22.13.6; 1.4 and 2a.13.7; 1.5 and 2a.13.1; 1.5 and 2a.13.2; 1.5 and
28.13.3: 1.5 and 22.13.4; 1.5 and 22.13.5; 1.5 and 28.13.6; 1.5 and 25,13.7; 1.6 and
22.13.1: 1.6 and 22.13.2; 1.6 and 22.13.3; 1.6 and 22.13.4; 1.6 and 22.13.5; 1.6 and

25  2a.13.6; 1.6 and 22.13.7: 1.7 and 2a.13.1; 1.7 and 2a.13.2; 1.7 and 28.13.3; 1.7 and
28.13.4; 1.7 and 22.13.5; 1.7 and 28.13.6; 1.7 and 28.13.7; 1,12 and 2a,13.1; 1,32 and
28.13.2:1.32 and 22,13.3; 1.12 and 28.13.4; 1.12 and 22.13.5; 1.12 and 22.13.6; 1.12 and
22.13.7, 134 and 22.13.3; 114 and 22.13.2; 1.14 and 25.313.3; .34 and 22,134, 1. 34 and
28,13.5; 1.14 and 22.13.6; 1.34 and 28.13.7; 1.15 and 22.13.1; 1.35 and 22.13.2; 1.15 and

30 2a.33.3:1.15 and 2a.13.4; 1.15 and 22.13.5; 1.15 and 22.13.6; 1.15 and 22.13.7, in each

case optionally in the form of the racemates, enantiomers or diastereomers thereof and

optionally in the form of the pharmacologically acceptable acid addition salts, solvates
and/or hydrates thereof.




H\HAOARSOOR7 RRARR' R7TRROOHR 12 i5R 6 2a.9"; 2a.10'
29 R2~_ +/RRz+'‘RNN b "H4z~~HAO0OO0O Rs' RiRtsR13R17 DB
R17, R14 Rta Rte Rx R R18 2a_11';2a 12'; Rz+R1.,N A'00 R19
R20 R20 Rzt1 0 R 21' or 2a_13'. 5 Other preferred medicament
combinations according to the invention contain as an additional active
substance, in addition to one or morezgpreferably one compound of
formula 1, one or more, preferably one, PDE IV-inhibitor 2b, optionally in
combination with pharmaceutically acceptable excipients. 10 In such
meBithmentecnmbimedicrsbihel B BrEfvetbRorc ot dis it disH s ac igse
fromhmneagieapraiyitimdhebphyldih orefiithiastyanfids (QildMHlasr 112,
CPwigk 868 Brdfdiok- Addftoeh-Sl&Itd oMYz 1260 (M-8R dA Yty
N- (ﬁn%owﬁﬁ 1:91(‘91‘!1' Qé% B)éﬂ%@n%o‘ﬁ')cﬁ“ the above-mentioned combinations also preferred
Sd'f'uocggq,;eéht’ﬁmxcé%@%@% N RS RFAGR N 330 e of the

umarentne
P compounds 22.13.2 % 2.22.13.3, 22.13.4 or 28.13.5 , while those combinations which contain

the compounds 2a.13.3 or 2a.13.4 are particularly important according to the invention.

Within the scope of the present invention any reference to anticholinergics 1! is to be taken

10 as areference to the pharmacologically active cations of the various salts . These cations
are tiotropium (22.1"), oxitropium (28.2"), flutropium (2a.3"), ipratropium (22.47),
ghycopyrronium (2a.5"), trospium (226"} and the cations shown below:




15 [(4aR*,| ObS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-
methylbenzo[s][ 1,6]naphthyridin-6-yl]-N,N-diisopropylbenzam.ide,
(R)-(+)-1-(4-
-bromobenzyl)-4-[(3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone,
3-(cyclopentyloxy- 4-methoxyphenyl)- |
-(4-N'-[N-2-cyano-S-methyl-isothioure#8o]benzyl)-2-pyrrolidone,
cis[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-I-carboxyli
c acid], 2 30, 1

carbﬁt&e’chgxy 4-cyano-4-(3- cyclopﬂ@pﬂrﬁe%oxy#-difluoromethoxyph

enyl) cy(ﬂ1 hexan- | - one,
cis[4-cya%¥%clopropyhnethoxy-4-di e@oxyphenyl)cyclohexan

-l-ol], 4
(R)-(+)-ethyl[4-(3- ntyloxy-4-methoxyphenyl? idin-2-ylidene)ac
etate, (S)-(-)- R‘

ethyl[4-(% Yavvife nethbxyphenyd) 0 Hcetate,
CDP840, Ba 418, PD-168787, arofyllin,
atizoram, R“{ T3 r€DC-801, CBE 888,

YM-58997, Z- 15370 g plopentyl-5,6-dihydro-7-e§%y S
3-(2-thienyl)-9H-pyra ,4-c]-1,2,4-triazolo[4,3-ajpyridine and
9-cyclopentyl-5,6-

dihydrg# 7\thﬁ 3-(tert-butyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridin
e, optlonall)}" n the form of the racemates, enantiomers or diastereomers
thereof and lly in the 10 form of the pharmacologically acceptable
acid additionfgalts~Ng@Wates and/or hydrates thereof. In particularly
preferred médicamen®cgmbinations the PDE IV-inhibitor 2b is selected
from the group com;QF ing enprofyllin 2(6 11, roflumilast 2b.2 , ariflo

T-2885 2(h.7), arofyllin 26.8 , 22.13".
éis[4-cyano-4-(3-cyc|opentyloxy-4-methoxyphenyl)cyclohexane-l-
carbo%y gragtedd(thad®hment combinations according to the invention contain as an
2-CaghamRINRNABYRRR 4n (RrEHEAPRRVIMAIRONY dably one compound of

dlflu%%tpgﬁggp&gw)gy&é%% IPIS’@M%QH%QO! 2b, optionally in combination
cis[4- -cyano cgﬁo ethox

difluororhathoxyphe ﬁ%cyg%‘ exan-1-o ? 126.11, PD-168787 26.12 ,
Wtizoram 2b.13, V- 11294A 26.14 . Cl-1018 26.15 , CDC-801 2b.16 .

D- zjggxgdgglwarw @g@gyﬁ,ﬂ% % ’P% 1%’%@5)&2@ is preferably selected from

O-Cyelorartnyiss i RIRsY fintraflugtiss why (opmilast, CP-325,366, BY343, D-
pyrazefo[3ek-s bR Y AN O b4 3G pAeHAe . 2620 divbloro-1-oxo-pyridin-4-yl)-4-

9-cyelapabhydtimby dlaydt@:dyyimethoxybenzamide, NCS-613, pumafentine, (-)p-
sthyk@afteridputyld-ahbpyrazolold ek rtriazalald-3:alpyridine 26.21 ,
optiofallyiig.o 41@? ﬁl&ﬁt}% @9@%@@%@5}9@19%@ giastereomers

thergof d d ‘hef 28 fn%Q & %!mal?q'o%%ﬁxn%‘:??@&%%m foxy-
acid aaﬁn |on Its so él% ggt% reo ar C Yy
prefei?ad #?en co mé’f‘l%ﬁl‘?st %ﬂ) mgo%r ! 5_'5&}’ didere

from e GreRi SRR glfmﬁﬁxpggxp%ifnsgmgc(}&qmﬁq, |ia§ﬁbgéy§c acid], 2-



30 AWD-12-281 (GW-842470) 26.4 , arofyllin 2( 6.8),
2-carbomethoxv-4-cyano-4-(3-

cyclopropylmethoxy-4- d|f|uoromethoxyphenyl)cyclohexan -l-one 2b.14 ,
cis[4-cyano-4-
(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol] 26.11 ,
atizoram 2b.13, Z-1 5370 2b.19, 3¢
9-cyclopentyl-5,6-dihydro-7-ethyl-3-(2-thienyl)-9H-
pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridine 26.20} and
9-Cyg]:@p@ﬁ@ﬂﬁ&mﬁ{@@@@:mpylmeﬂloxy%-diﬂuoromethoxyphenyl)cyclohexan—1~
ethyhe3efprcuity)-GHsplumaninldid:sHt @ aiazdiofBaaibyytthime2l 21,
whilg)34)-safymilastorf iy xd-43dGndRyb eI fh0El 2-Aindacde O (-)-
Dar&ﬁyﬂ@r@@M&g@ﬁ%@&%@ﬂm&mmdm g IARSIRIRSCDPS40, Bay-
6”31%8699;5 49 ¢ '?Bt%%%‘ Siherse a“do E’ﬁ%&@%ﬁ(‘ U}?ﬁ@m ?ﬁ Hs,

pharmaco |cafl acce vate
RSt e e SO <
acc%‘&é%@%k?d‘é’%fﬁ%ﬁc‘{ﬁé Ebh?p‘bﬁlﬁﬂ@"@ﬁ’ ﬁ%ﬁ%@éﬁ?ﬂﬁﬁ@‘@&ﬁﬁﬂ i
forrimagrare sthahin for-esedrio vard o eetdd fforaniel ‘gralmyrcotnsmnenigly
the ihyir &chil ofithe révyosisremitenbry draiosleyeyoiosulivdteptionally in the
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In preferred medicament combinations the LTD4 antagonist 2d is selected from the group
comprising montelukast (2d.1), praniukast (2d.4), zafirtakast (2d.5), MCC-847 (ZD-3523)

30 (2d.7), MN-001 (24.8), MEN-91507 (LM-1507) (2d.9), VUF-5078 (2d.30), VUF-K-8707
(24.11) and L-733321 {2d.12), optionally in the form of the racemates, enantiomers or
diastereomers thereof, optionally in the form of the pharmacologically acceptable acid
addition salts thereof as well as optionally in the form of the salts and derivatives thereof,
the solvates and/or hydrates thereof.
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1 with the above-mentioned LTD4-antagonists 2d are combinations
containing the 25 compounds 1.1 and 2d.1; 1.1 and 24.2; 1.1 and 2d.3;
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and 24.9; 1.1 and 2d-2d(r)10; 1.1 and 2d_11; 1.1 and 2d.12; 1.2 and 2d.1;
1 2.and 2d.2; 1.2 and 22.3; 1.2 and 2d.4; 1.2 and 2d.5; 1.2 and 22.6; L2
and 2d.7; 1.2 and 2d.8; 1.2 and 2d.9; 82 and 2d.10; 1.2 and 2d.11; 1.2
and 2d.12; 1.3 and 2d.1; 1.3 and 2d.Z; 1.3 and 2d.3; 1.3 and 2d.4; 1.3
and 2d.5; 1.3 and 2d.6; 1.3 and 30 22.7; 1.3 and 2d.8; 1.3 and 2d.9; 1.33
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Other preferred medicament combinations according to the invention
contain as an additional active substance, in addition to one or more,
preferably one compound of 25 formula 1 , one or more, preferably one,
'EGFR-inhibitor 2e, optionally in combination with pharmaceutically
acceptable excipients. In such medicament combinations the
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Particularly preferred examples of medicament combinations of the above-mentioned
group F are selected from the group comprising the following combinations:
compounds 1.1 and 2d.1 and 2b.2; 1.1 and 2d4.1 and Zb.4; 1.1 and 2d.1 and 2b.11; 1.1 and
2d.1 and 2b.19; 1.1 and 2d.4 and 2b.2; 1.1 and 2d.4 and 2b.4; 1.1 and 2d.4 and 2b.1%; 1.1
35  and 2d.4 and 2b.19; 1.1 and 2d.5 and 2b.2; 1.1 and 2d.5 and 2b.4; 1.1 and 2d.5 and 2b.11;




2c.8and 2b.19; 1 1 and 2c.9 and 22.2; 1.1 and 2c.9 and 2b.4; 1.1 and
2c.9and 2b _11;1.1 and 2c.9 and 2b.19; 1.1 and 2c.10 and 2b.2; 1.1 and
2c_10and 26.4; 1.1 and 2c.10 and 2b_i1; 1.1 and 2c_10 and 2b.19; 1.1
and 2c.11 and 2b.2; 1.1 and 2c.11 and 2b.4; 1.1 and 20 2c 2¢(r)11 and
2b.11; 1.1 and 2c¢_11 and 2b 2b=19; 1.1 and 2c¢.17 and 2b.2; 1.1 and
2c.17and 2b.4; 1 iand 2c.17 and 26.11; 1.1 and 2¢.17 and 2b.19; 1.12
and 2c.8 and 2b.2; 1.12 and 2c.8 anoEEbA; 1.12 and 2c.8 and 2b i 11;
1.12 and 2c.8 and 2b.19; 1.12 and 2c.9 and 262; 1.12 d 2b 2b(r)19; 1.12

and,2c,103nd.an 2¢-9:008 Zdghnd ﬂt?zai‘@' 2R 72 8961 38.2. 11, {lad22300knd
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Particularly preferred examples of medicament combinations of the above-mentioned
group H are selected from the group comprising the following combinations:
compounds 1.1 and 2¢.8 and 24.1; 1.1 and 2¢.8 and 2d.4; 1.1 and 2¢.8 and 2d.5; 1.1 and
2¢.8 and 2d.8; 1.1 and 2¢.9 and 2d.1; 1.1 and 2¢.9 and 2d.4; 1.1 and 2¢,9 and 2d.5; 1.1 and
30 2¢.9 and 2d.8; 1.1 and 2¢.16 and 2d.1: 1.1 and 2¢.30 and 2d.4; 1.1 and 2¢.10 and 2d.5; L.1
and 2¢.10 and 2d.8; 1.1 and 2¢.11 and 2d.%; 1.1 and 2¢.11 and 2d.4; 1.1 and 2¢.11 and
2d.5: 1.1 and 2¢.11 and 24.8; 1.1 and 2¢.17 and 2d.1; 1.1 and 2¢.17 and 2d.4; 1.1 and
Je.17 and 2d.5; 1.1 and 2¢.17 and 2d.8; 1.12 and 2¢.8 and 2d.1; 1.12 and 2¢.8 and 2d.4;
1.12 and 2¢.8 and 2d.5; 1.12 and 2¢.8 and 2d.8; 1.12 and 2¢.9 and 2d.1; 1.12 and 2¢.% and
35  2d.4:1.12 and 2¢.9 and 2d.5; 1.12 and 2¢.9 and 24.8; 1.12 and 2¢.10 and 24.1; 1.12 and




group G are selected from the group comprising the following
combinations: compounds 1.1 and 2e.2 and 2b.2; 1.1 and 2e.2 and 2b.4:
1.1 and 2e.2 and 2b.M 1.1 and 2e.2 and 2b.19: 1.1 and 2e.3 and 2b.2:
1.1 and 2e.3 and 2b* 1.1 and 2e.3 and 2b.11; 1.1 15 and 2e.3 and 2b.M
1.1 and 2e.4 and 2b.2 1.1 and 2e.4 and 2b.4; L.1 and 2e.4 and 2b.11; 1.1
and 2e.4 and 2b.19 1.1 and 2e.10 and 2b.2: 1.1 and 2e.10 and 2b.4; 1.1
and 2e.10 and 2b.ll;_L.1 and 2e.10 af8 2b.19 1.12 and 2e.2 and 2b.2:
1.12 and 2e.2 and 2b.4: 1.12 and 2e.2 and 2b.11: 1.12 and 2e.2 and
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formopfkbephariyaeadogieatly acceptable acid addition salts, solvates
and/or hydrates thereof. 25 Particularly preferred examples of
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form é:theFRGRIRALES iena e els ehaiasiateRamers&ihbreaf dntlition salt,
optiopally.in.the farm.ak hgdeharmacologically acceptable acid addition
salts, solvates and/or hydrates thereof. Particularly preferred examples of

Rea s oo oL e st g o i
group J are selected from The group comprising the fonowmg ‘combinations:
compounds L1 and 2d.1 and 2e.2; 1.1 and 2d.1 and 2e.3: 1.1 and 2d.] and 2e.4; 1.1 and
2d.1 and 2e.10; 1.1 and 2d.4 and 2¢.2; 1.1 and 2d.4 and 2e.3; 1.1 and 2d.4 and 2e.4; 1.1
and 2d.4 and 2¢.10; L1 and 2d.5 and 2e.2; 1.1 and 2d.5 and 2¢.3; 1.1 and 2d.5 and Zes;

30 1.1 and 2d.5 and 2e.10; 1.1 and 24,8 and 2¢.2; 1.1 and 24.8 and 2¢.3; 1.1 and 2d.8 and
3e.4: 1.1 and 2d.8 and 2e.10; 1.12 and 2d.1 and 2e.2; 1.12 and 2d.1 and 2¢.3; 1.12 and
24.1 and 2e.4; 1.12 and 2d.1 and 2¢.10; 1.12 and 2d.4 and 2e.2; 1.12 and 2d.4 and 2e.3;
1.12 and 2d.4 and Ze.d; 1.12 and 2d.4 and 2¢.1¢; 1.12 and 2d.5 and 2e.2; 1.12 and 2d.3
and 2e.3; 1.12 and 24.5 and 2e.4; 1.12 and 2d.5 and 2¢.10; 1.12 and 2d.8 and 2e.2; 1.12

35  and 2d.8 and 2e.3; 1.12 and 2d.8 and 2e.4; 1.12 and 2d.8 and 2,10, in sach case optionally




10 compounds 1.1 and 2¢.8 and 2e.2; 1.1 and 2c¢.8 and 2e.3;1.1 and 2c.8
and 2e.4; 1.1 and 2c.8 and 2e10; 1.1 and 2c.9 and 2e.2; 1.1 and 2c¢.9 and
2e.3;1.1 and 2c.9 and 2e.4; 1.1 and 2c.9 and 2e_10; 1.1 and 2c 2c(r)10
and 2e.2; 1.11 and 2c.10 and 2e.3; 1.1 and 2c_10 an d 2e.4; let and
2c_10and 2e _10; 1.1 and 2c.11 and 2e.2; 1.1 and 2c¢.11 and 2e.3;1.1 and
2c_11and 2e.4;1.1 and 2c_11 and 2e_10; 1.1 and 2c.17 and 2e.2; 1.11
and 2c.17 and 2e.3; 1.1 and 15 2¢_179dnd 2e.4;1.1 and 2c.17 and 2eel0;
1.12 and 2aS and 2e.2; 1.12 and 2c¢.8 and 2e.3; 1.12 and 2c¢.8 and 2e.4;
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2e.3;1.12 and 2c.11 and 2e.4; 1.12 and 2c¢ 2¢(r)11 and 2e.10, 1.12 and
20 21 Fomnoiide rbriacancodinEodheipesion 79 AP De 4;
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and 2e 10 1.12 and 22.1 and 2e.2; 1.12 and 2d.1 and 2e.3; 1.12 and
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2&.3;1.12 and 2d.8 and 2e.4; 1.12 and 2d.8 and 2e_10, in each case
optioHalkys Siheiwith etidrtiofdiE secmmates: eredhtod ma s Bruiedirederionged
theregf-andqptiomallydn thdoforref Exenphiarmastlogtaikactopabteopylene
acid gdglitignsalts, solvates and/or hydrates thereof. 5 Of outstanding
importance according to the invention are all those medicament

89mb¢“?{;°”a Sisclosed wi é %%%%aogmss REESENVERLRWAIER doubie-
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preferably disubstituted, by a halogen . Accordingty, uniess otherwise stated, alkylene-OH-
groups are branched and unbranched double-bonded alkyl bridges with 1 to 4 carbon atoms
which are mono-, di- or trisubstituted, preferably monosubstituted, by a hydroxy.

30
Unless otherwise stated, the term alkyloxy groups denotes branched and unbranched alkyl
groups with 1 to 4 carbon atoms which are linked via an oxygen atom . Examples include:
methyloxy, ethyloxy, propyloxy or butyloxy. In some cases the abbreviations MeQ, EtO,
PropQ or BuO may be used 1o denote the methyioxy, ethyloxy, propyloxy or butvioxy

35 groups. Unless otherwise stated, the definitions propyloxy and putyloxy include all the



Unless otherwise stated, the alkyl groups are straight-chained or branched
alkyl groups 10 having 1 to 4 carbon atoms. The following are mentioned
by way of example: methyl, ethyl, propyl or butyl. In some cases the
abbreviations Me, Et, Prop or Bu are used to denote the groups methyl,
ethyl, propyl or butyl. Unless otherwise stated, the definitions propyl and
butyl include all the possible isomeric forms of the groups in question.
Thus, for example, propyl includes n- ﬁﬁbpyl and iso-propyl, butyl includes
iso-butyl, sec.butyl 15 and tert.-butyl, etc. Unless otherwise stated, the

cycloaiter! GraIRS RRAlioYSlieogre Uit 3 Tak, earbampRigropylTiiaydrdss
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unbraneketicoublexdiondectraliliylordgegwitnefer 1@ anbsd ad Hagropsich
are RENObdic@sIisuhsiiien, 1 preferably diaubaltuiedntyog diatogen .
ACC&(Q!M%&@%%&@EP%M&%&E&M , BlkdenorRAxergups are branched
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10r Bufuarayeheeused to denote the methyloxy, ethyloxy, propyloxy or
butyloxy 35 groups. Unless otherwise stated, the definitions propyloxy and
butyi%xg'&%@lﬁ] all H5,08r messilla iscmesicatapmsmbiiie, RS, iomine or

quest'gm %aeé&ﬁmsapﬁ%ex@wmggém@zﬂggmm @kens, The
iso-prop §{§d ut 1iox mclydes iso-butyloxy, sec.butyloxy and tert.-
butyl%%yg/ L OTCLS A ORL ER& term alkoxy may be used instead of
HAkyloxy within the scope of the present invention. The groups methyloxy,

ethy BGHTRS S8R ISRRIE L PHA th ARRTRISSIAtT b OFRBAE £ BYPRIB™
namasahthoeiatisoxint plopesmpinmief ek actis BDSteRers My is Ss RGP Hgon
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doubjgshondad aligd Lridgassuitbed jtend Tahamaioma whigh-arefonoulesons,
fg' Oltpis separate administration may be done simultaneously or at different times, Le.

successively.

In one aspect the present invention relates to the above-mentioned medicament
combinations which contain in addition to therapeutically effective amounts of 1 and 2 a
30  phammaceutically acceptable carrier. In one aspect the present invention relates to the
above-mentioned pharmaceutical compositions which do not contain contain a
pharmaceutically acceptable carrier in addition to therapeutically effective amounts of 1

and 2.

35  The present invention also relates to the use of therapeutically effective amounts of the



trisubstituted, preferably monosubstituted, by an alkyloxy group. 10
Unless otherwise stated, the term -0-CO-alkyl groups refers to branched
and unbranched alkyl groups with 1 to 4 carbon atoms which are linked
by an ester group. The alkyl groups are attached directly to the carbonyl
carbon of the ester group. The term -0-CO-alkyl-halogen should be
understood analogously. The group -0-CO-CF3 denotes 15
trifluoroacetate. Halogen within the sc&fe of the present invention denotes
fluorine, chlorine, bromine or iodine. Unless stated otherwise, fluorine and
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or ajgifferapsiimes, i.e. successively. In one aspect the present invention
relates to the above-mentioned medicament combinations which contain
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160NtRIRIRGLRAE O HNArQ R eieiably eraciveisihstancs 240k tiguimonary
treatgpent.of inflammatory and obstructive respiratory complaints, for
inhibiting premature labour in midwifery (tocolysis), for restoring sinus

rhythm in the heart in atrioventricular block, for ¢ rrectln brad rd|c 5,
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presesitiny entiontetatesdo.tHecnseohthitiepe iRl yceffost vetructive
puimonary disease), while it is particularly preferable according to the invention to use
them for preparing a pharmaceutical composition for the treatment of bronchial asthma and

COPD.

25
it is also preferable to use the medicament combinations according to the invention for
preparing a pharmaceutical composition for the treatment of pulmonary emphysema which
has its origins in COPD (chronic obstructive puimonary disease) or al-proteinase inhibitor
deficiency.

30

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



10 amounts of the active substance 1 for preparing a pharmaceutical
composition also containing one or more, preferably one, active
substance 2 for the treatment of respiratory complaints selected from the
group comprising obstructive pulmonary diseases of various origins,
pulmonary emphysema of various origins, restrictive pulmonary diseases,
interstitial pulmonary diseases, cystic fibrosis, bronchitis of various origins,
15 bronchiectasis, ARDS (adult respir&tory distress syndrome) and all
forms of pulmonary oedema. Preferably the medicament combinations
accort i{}% th)o;[{‘e. invention are used as specified above for preparing a
pharmaceBtlcaiscomposition for the treatment of obstructive 20 pulmonary
diseases selected from among _bronchial asthma, paediatric asthma,
sevatis et B R e SR M SRR B B ASAYATRE A BEsBisn for
(chrowtemisstRhetivesepinehenengsiticn Bsd)e Fanraantel JHerEtm Ay Prarsy dbreses
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also.preferahies s esthe Medicanent combieationsaeanseing aithen-
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cor
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1 aldBBrES BT 1S REERTRRP R SRARA RORIBITA BRSE, ding to the
invention for preparing a pharmaceutical composition for the treatment of
restritthsprrifeonir (o disdbsmsdisaastadmivratipniergding i a pusing for
restrigtpeeipd piensaediss asepdsiggefadibyrvonkatre aveth AoxiBEIST
substaneas:i&aeh as asbestosis or silicosis, and restriction caused by lung
25 tumours, such as for example lymphangiosis carcinomatosa,

bron @9&&%%94%&%%9&%%@qu%qummammgééo%ﬁ% Rreferaifiia for
use the medicament c mplnatlon a OE?EIFXII% té)ﬂthe mvention fs%n,

Teparing a aceufical composiion 101 ﬁ ent 01 DICTICAINS, as fo
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infeclioRYiStich as for example infection by viruses, bacteria, fungi,
Protozoa, helminths or other pathogens, pneumonitis caused by various
factorsis slic praferibl-axample mspiration camtlieftdne artdrisfficfanimyention for
radiafiepaindinechnbaisnonitisanfiresis. calaganesasnsiahas for
example lupus erythematodes,

It is also preferable to nse the medicament combinations according to the invention for
25  preparing & pharmaceutical composition for the treatment of ARDS (adult respiratory

distregs syndrome).

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

foreign substances.

it is particularly preferable to use the compounds detailed above for preparing a
pharmaceutical composition for the treatment of asthma or COPD. Also of particular
35 importance is the above-mentioned use of medicament combinations according to the



systemic sclerodermy or sarcoidosis, granulomatoses, such as for
example Boeck's disease, 10 idiopathic interstitial pneumonia or idiopathic
pulmonary fibrosis (IPF). It is also preferable to use the medicament
combinations according to the invention for preparing a pharmaceutical
composition for the treatment of cystic fibrosis or mucoviscidosis. 15 It is
also preferable to use the medicament combinations according to the
invention for preparing a pharmaceuﬁ%al composition for the treatment of
bronchitis, such as for example bronchitis caused by bacterial or viral
infagtignoaliergis Arenchilisranddexicranchitis. 3 i-walsatpeaierable to
use ReMesicamert.combiRaians Accaiding farledny @Rt uiRE-a-day
prega%lgltaopag rrg%g%ﬁﬁl composition for the treatment of
bronchiectasis. It Is also preferable to use the medicament combinations
according to the invention for 25 preparing a pharmaceutical comt'{)%sition

Sfor TS RFESRHIBIE BRnAR DS BN B L5 A B R PAR RS ST FGRET™ {95 Riso
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pulme Bafe-ardesna, dveastd example toxic pulmonary oedema after
aspiration or inhalation of toxic substances and foreign substances. It is
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particularly preferably 11 - 30pg, more preferably’12 - 25 pg of the compound of formula

¥ efiective

1 are administered per single dose . For example, and without restricting the present
invention thereto, Sug, 7.5ug, 10pg, 12.50g, 15ng, 17.5ug, 20pg, 22.5pg, 25pg, 27.5ng,
30pg, 32.51g, 35ug, 37.5ug, 40ug, 42.5png, 45pg, 47.5ug, S0ug, 52.5pg, S5ug, 57.5ug,

25  60ug, 62.5ug, 6518, 67.5ug, 70ug, 72.5ng or 75ug of a compound of formula § may be
administered per single dose.

"The above-mentioned dosages relate to the compounds of formula 1 in the form of their
free bases. If the compounds of formula 1 are administered in the form of their

30  pharmaceutically acceptable acid addition salts, the skilled man can easily calculate the
corresponding dosage ranges for the acid addition salts from the dosage ranges specified
above, taking into account the molecular weight of the acids used. Particularly preferably,
the compounds of formula 1 are administered in the above-mentioned dosage ranges in the
form of the enantiomerically pure compounds, particularly preferably in the form of the R-

35  enantiomers thereof.



substance of formula 1 are administered in combination with
therapeutically effective amounts of active substance 2. 15 Within the
scope of the medicament combinations according to the invention, for
example, 0.1 - 1000g of a compound of formula 1 may be administered

per single dose. Preferably, |- 500 g, particularly preferably 3 - 100 g of
the compound of formula 1 are administered per single dose, while a
dosage range of from 5 - 75g, preferalfly from 7 - 50 g is preferred
according to the invention. Particularly preferably, the pharmaceutical 20
compositions according to the invention are administered in an amount
suchdhet. 9,40, dge?fot'cwafhg,e SRR 300 ARG RS R 325
g of the co Joun ormul Iar?% ngl{rystere ?% cl[ eoloseth % ‘e of
exarRpER AL AN ??ggﬁllcﬁ?& & Pregafcmention chets By, 7849,
109 24D'SE0I8RFe1 7 59, 20g, 22.511g, 254, 27.5g, 30g, 32.54, 3549,
37.5¢g, 40g, 42.5q, 45q, 47.5g, 509, 52.5g, 559, 57.5g, 25 60g, 62.5g, 659,
67 .50, ré2ibthehé oy afioncberso um thofferoftiterdpine2hd’ murmitistered
per singlpkiess. @ﬁb@f&@ﬂ@ﬂﬁi@@@d sippagesaeelateitathecenmpaundsiug,
of foppaplasiny t:h%é gnp% @&W%A&Jhe RTRWNESTOF iREmMihd

are admini 5'&?{19 jmfggl@ 1gcan i S%tha{%agc%#f%y 9@%0%%9 e or

additjon salts, the ulate orres on
Wosatjs &hide $@af%retﬁe e W% |on ﬁom “the' %58% fan 6 20 o
spechfiery RBRiRoRaRe 1 PO EHTBTE &Braﬁ@lﬁ&?&% Sl
usediepundionrmihesheier abAoRnE i%ﬁ#;%@ﬁd%ﬁf%%ﬁ&ﬂf%ﬁéﬂeﬁ as the
admimigteradinrdbiena bind-brentidmedodbs aryertmngfbs amais € Btitite
enangibmescally pitrenizanp penis) particas| asbpifee terablyoitetherio inraftttiors
R- 32eRaiemers theresh 2.uhihe gampabndert armule: ki g, 6ug,
adm"[ﬁ E@%& 6Q! C}&EQ@@HMQ@W&@EQHOIIQ%Q&Sg@f tz@ﬁaﬁw ‘Q‘!fxe dosages
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DAty presfisFia B BTN, (B O DR 1eaS Fof Tes iR &2t AR Ry
restrietifrfdhergieCadl) imve htietnthetets, 2Bdhsgadd4geit §o5e20d6in86g Hiore:
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easily e calenping RLEespEIRA e soug, 95ug, 100ug, 10508, 110ng, 115pg,
25 120ng, 125ug, 130ug, 135ug, 140pg, 145ug, 150ug, 155pg, 160pg, 1651g, 170ug,
175ug, 180pg, 185pg, 190pg, 195ug or 200ug of Za.2' may be administered per single
dose. The corresponding amount of sait 2a.2 used in each case or of any hydrate or solvate
used can easily be calculated by the skilied man, depending on the choice of anion. In the

case of oxitropium 2a.2' the dosages specified above are preferably administered one o
30  four times a day, while administration two to three times a day is particuiarty preferred

according to the invention.

Without restricting the invention thereto, in the case of the cation 2a.3' amounts of
anticholinergic (22.3") may be administered such that each single dose contains 1 - 500pg,
35  preferably 5 - 300 pg, particularly preferably 15-200 ug 2a.3' . For example and without



depending on the choice of anion. If for example tiotropium bromide is
used as the preferred tiotropium salt 2a.1 according to the invention, the
amounts of the active substance 2a.1' administered per single dose as
specified by way of example hereinbefore 15 correspond to the following
amounts of 2a.1 administered per single dose: 3g, 6g, 129, 21.7g, 24.1g,
43.34g and 48.149g 2a.1. In the case of tiotropium 2a.1' the dosages
specified above are preferably admini&®red once or twice a day, while
administration once a day is particularly preferred according to the
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preferably administered one to four times a day, while administration two

to threeutimes.AdaY is RRisuaHyRiel e d.RcRekdIng0xhe ieation. 10

25  anticholinergic (2a.58") may be administered such that each single dose contains 1 - 500ug,
preferably 5 - 300 pg, particularly preferably 15-200 pg . For example and without
restricting the present invention thereto, 15pg, 20ug, 25pg, 30ug, 35ug, 40pg, 45ug, S0ug,
55ug, 60ug, 65pg, 70ug, 75ng, 80ug, 85ug, P0png, 95pg, 100ug, 105pg, 110pg, 115pg,
120ug, 12508, 130pg, 135ug, 140pg, 145ug, 150ng, 155ng, 160pg, 165ug, 170ng,

30 175pg, 180pg, 185png, 190ug, 195ug or 200ug of 2a.5' may be administered per singie
dose . The corresponding amount of salt 2a.5 used in each case or of any hydrate or solvate
used can easily be caleulated by the skilled man, depending on the choice of anion. in the
case of glycopyrronium 2a.5' the dosages specified above are preferably administered one
to four times 2 day, while administration two to three times 2 day is particularty preferred

35  according to the invention.



Without restricting the invention thereto, in the case of the cation 2a.4'
amounts of anticholinergic (2a.4') may be administered such that each
single dose contains | - 5004g, preferably 5 - 300 g, particularly preferably
20-200 g 2a.4' . For example and without restricting the present invention
thereto, 20g, 25¢g, 309, 35g, 4049, 4549, 5049, 55¢, 15 60g, 65449, 70q,
759, 80g, 85g, 90g, 959, 10049, 1059, 110g, 115g, 1204g, 125g, 1309,
1359, 1409, 1459, 1509, 155g, 1609, 8859, 170g, 1759, 1809, 1854,
190g, 19549 or 2009 of 2a.4' maybe administered per single dose. The
corresponding amount of salt 2a.4 used in each case or of any hydrate or
solvate used can easily be calculated by the skilled man, dependlng on
the SHigiew FEITHNG e MTEEaB OO0 RIRSFATiAHPO AN AR FIRaHTEOL
specifieticliboge Qn6)meizmijrHinirs rrbdhoadosiogle depmeaniay 000 -
whil@sadipapistaiion 2000 teotues tiries ald ayefmbhe3ppefei siflyet wreictibs
3 dRyeris.PRHRII28N0DIS fBLe dracetling de Hrntitv entiReinyVithoetent invention
resgHNg, MBdNYonUelBeIe, 19sHe. coms ol InSualandin g amauinpk.
25 aghe 'ChO"%%fger S terago%%mtzsemm%@%@ or

contalns rabl

cuI
For &K&Mp P@rﬁﬁd“’iﬁﬁwatﬁ SRR EI%% ven réto ?Lrg%g o
20g, %@‘O%Qf a9 4 RO AeSeA5FOBHRS ﬂ’e @5“‘6%3 ‘P %zf’gar%o
Bb4prefegbo3gmirdoeed 08go fiadiges w@y, R o SR %@@&f&@@@s a
145¢ia3 500k bg i GOt begetin@ge 8¢ IiFsygich80g, 18549, 1909, 1954g
or 200g of 2a.5' may be administered per single dose. The corresponding

amoyRiRfsalkdaR UsadinRAGRARAS 8o Ot ARy imwiralen Qi Solvalietused
can ea&e%{%&rfg@é ayt gé}%&@ﬁﬁﬂugﬁe@m fdensndingiondieshaics of

n on. rron 2 e e
ré prgl}ouﬁ’cﬁy acfmlynlstere ;gn})ar? g?ﬁ §>)%‘&W%ﬁe a%ﬂrﬁ%ﬁg%ogm
two tBEFFaRiAE s DU Ay ‘?reauti toeane e s et
|nveﬁﬁ%¥ﬁt°61ﬁ}0%ﬁiﬁ€ﬂﬂgré§ﬂ+f§tlﬁi?%ﬁe5 nfﬁ?*r‘%h‘é”r@%“gr?ft%@'gf the

cationd2énBiard pantis gt dartidhe kpereient ey IREY Hekidmi e B ash cRee o
that edehysingiecdoss aantaihsd 660y 16500g|aprkie thbHi RE00.8B0Ging on
particulaty: ey eferahl)i300 0saBWogipagicukae idsapeefpeabiby 4800 are
5000%21%1 EORR%AmPIS ARGWIhAIS KRl iGHAE ihaiRkesent MveRtionce « day,
thereigs? 3ot 7 6RAd 40009 420y 4200 brRt AN 20.6

may [r)ne Hdministered per single dose. The corresponding amount of salt
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dose contains 1 - 500pg, preferably 5 - 300 ng, particularly preferably 15-200 pg 2a.9. or

22.10" . For example and without restricting the present invention therete, 15pg, 20pg,
25ug, 30ug, 35pg, 40pg, 45ug, 50pg, 55ug, 60ng, 65ug, Toug, T5ug, 80ug, 85pg, ug,
95ug, 100ug, 105ug, 110pg, 115ug, 120pg, 125ug, 130ug, 135ug, 140ug, 145pg, 150ng,
30 155pg 160ng, 165ug, 170ug, 175ug, 180ug, 185ug, 190ng, 195ugor 200ug of 2a.% or
22.10' may be administered per single dose. The corresponding amount of salt 2a.9' or
21.10" or of any hydrate or solvate used in each case can easily be calculated by the skilled
man, depending on the choice of anion. In the case of the cations 2a.9" or 2a.10" the
dosages specified above are preferably administered one to three times a day, while



10 preferably administered one to four times a day, while administration
two to three times a day is particularly preferred according to the
invention. Without restricting the invention thereto, in the case of the
cation 2a.7' amounts of anticholinergic (2a.7') may be administered such
that each single dose contains 50 - 15 1000ug, preferably 100 - 800g,
particularly preferably 200 - 7004g, particularly preferably 300 - 600gg
2a.7' . For example and without restriétihg the present invention thereto,
300g, 3509, 400gg, 450q, SOOgg 550g, or 6009 of 2a.7' maybe
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465pg, 470pg, 47518, 480ng, 485ug, 490pg, 495ug, 500pg, 505pg, 510pg, 515ng,
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575ug, 580ug, 585ug, 590ug, 595ng, 600ug, 605ug, 610ug, 615pg, 620pg, 625ug,
630ng, 635ug, 640ug, 645ug, 650ug, 655pg, 660ug, 665ug, 670kg, 675pg, 680ug,
685pg, 690ug, 695ug, 700ng, 705ug, 710ug, 715ug, 720pg, 725ug, 730pg, 735pg,
740ung, 745ug, 750ug, 755png, 760ug, 765ng, 770ug, 775ug, 780ug, 785ng, 790ug,
35 795ug, 800ug, 805ug, 810ug, B15ug, 820ug, 825ug, 830ug, 835ug, 840ug, 845ug,



or 200g of 2a_11', 2a.12' or 2al3' may be administered per single dose.
The corresponding amount of salt 2a_11, 2a_12 or 2a.13 or of any
hydrate or solvate used in each case can easily be calculated by the
skilled man, depending on the choice of anion. In the case of the cations
2a_ 11, 2al2 or 2a.13 the dosages specified above are preferably 15
administered one to three times a day whlle administration once or twice
a day, more preferably once a day, is
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960ug, 9651g, 970ug, 97518, 980ug, 985ng, 990ug, 995ug or 1000pg of Ze may be

30 administered per single dose. In the event that salts or derivatives of Z¢ are used, the
corresponding amount of salt/derivative used can easily be calculated by the skilied man
from the values given hereinbefore, depending on the choice of salt/derivative.

If the compounds of formuia 1 are administered in combination with an LTD4-antagonist
35 24, preferably about 0,01 - 500 mg 2d are administered per single dose . Preferably,



10 of 2c are administered such that each single dose contains 5 - 5000g,
preferably 5 - 2500 g, particularly preferably 10-1000 jig of 2c . For

example and without restricting the present invention thereto, 10g, 15g,
20g, 25¢, 30g, 3549, 40g, 459, 50g, 559, 60g, 659, 70g, 759, 80g, 859,
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1359,1409,1459,1509,1559g,160g, 1659, 170g, 175 g, 180g, 185g, 15
1904g, 195g, 200g, 205 g,2109,215¢9,820q, 225 g, 230 g, 2354.a, 240q,
2459,2509,2559,2609,2659,270g, 275 g, 2809, 285 g,290Rg,295ug,
300%&9&9&%9%54&&&%&9@%3@%&% 3350:340gh34500, -350@ e, BRbgably

360g, 365, 378 %17399 .&%%gib Sﬁd:g%rgx gax@ﬁlﬁkﬂi restricting
410 415 420

59,43 % , 450

PP L L %zeff 55 90"4‘5% 1952
5200 596, 95%‘?@@4—‘6‘@8 VRS 95%’6& é ‘%é“i%
580¢258%. gﬁwoﬁ Hoser, 0T @eargayéf@eme&%ﬁ@%%@mézéﬁse a8y ovet
6350h840d 264160, 650g1656grHBOY:BE2d 267661 BISeprBsmydigEzIguUnt of
69000593t O 0L Hab st 3 0g Al dBge 200 FaBed a8 GigmABSvgluebei40g,
745 QerfR080rt DRGerBOAG REHbictHRdalYd2iei?80g, 7859, 790g, 79549,
800g,80Sg,810g,815g,820g, 8259, 830g,835ug,8409,8454g, 850S, 8554,

ggOQY 65 870% 8g? 89%683%%@{%%@1 8%§{gmgﬁgxgwnh an EGFR -inhibitor

96551%&’ @‘?%féﬂ é’“b gé%& =h+§g fg@gggoérg%eéoug% 2095k ﬁgef%ﬁg

admiFRIETE 8F g A AR %@8‘1 TH e ¢ %fﬁswé\;aé‘glgvgtlves of&c
are uselirate 7EoriO98 eAdnIT ateBY ﬁF@?"&‘?ﬁWkP@W&ﬂQ/éﬁ&fé@ 5 FaTResRd
calcutatesttoysthivei skile dresam ifreriothierethu  §0g e bl At ei ifIgE el 2501e,
depensting: on dhe; chuime: of4saltid esivaity &5 36 itbe 6Xnp o6 lds. O f0pmUE Leg.
are agimipistersd imcosnbinasign withvag 105D antegeITistosh 2d0ug, 2250pg,
prefergl gab% 0, %oé@@%é@ﬁ@é@%@@%@d eﬁém@@ﬂwﬁ 2750ug,
Preferghl %( m%gg%u shales § S &?%C@z%m@%zsouw
dose con gi rélfger %0 3750
preferabiya 3%6 &O%g é‘)t”am é‘ ga ﬁﬁoutgileg?nctlﬁa ) %:g S 8%"
@R/en%ﬁﬁ%&é%giﬁ%ao%ls%%{gﬂ%ﬁﬁ %‘%‘b’%&n"‘d Wilg” ‘I’(%m ’5m He
15M g3 0MEMES REQOBE SHRDHEEIRPRE /Sy J0MBE 35 Bt * He,
37 .5rg0MQHe G4 2B, 45i0gs, 4706Rsg50F BANGBR2d Hiend t0us, 5750#&
adminisiesed P gingte o sestngiiseoenerts whal, a6itadshitorssito salEars,
derivafiugs,0fs30, aredeaad, hacorsesnenstivg.armentof1 sall/deosativesous,
used gag BB INRE, CalRHEIeA A Bl S5 DRI L BEsURLERONCHT SOng,
6800ug, 6850ug, 6900ug, 6950ug, or 7000ug of 2e may be administered per single dose.
in the event that acid addition salts of 2¢ are used, the corresponding amount of the salt
used can easily be calculated by the skilled man from the values given hereinbefore,
depending on the choice of acid.
30
The two active substance components 1 and 2 may be administered - together or separately
- in each case by inhalation or by oral, parenteral or some other route, in known manner, in
substantially conventional formulations such as for example plain or coated tablets, pills,
granules, aerosols, syrups, emulsions, suspensions, powders and solutions, using inert,



hereinbefore, depending on the choice of salt/derivative. 10 If the
compounds of formula | are administered in combination with an
EGFR-inhibitor 2e, preferably about 100 - 15000 jig of 2e are
administered per single dose. Preferably, amounts of 2e are administered
such that each single dose contains 500 - 10000g, preferably 750 - 8000
gg, particularly preferably 1000-7000 gg of 2e . For example and without
restricting the present invention theret6€1000g, 11504g, 1200ug, 1250g,
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fatty alcohols with ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions are prepared in the usual way, e.g. with the addition of isotonic agents,
preservatives such as p-hydroxybenzoates, or stabilisers such as alkali metal salts of

30  ethylenediamine tetraacetic acid, optionally using emuisifiers and/or dispersants, whilst if
water is used as the diluent, for example, organic solvents may optionally be used as
solvating agents or dissolving aids, and transferred into injection vials or ampoules or

infusion bottles.



diluents such as calcium carbonate, calcium phosphate or lactose,
disintegrants such as corn starch or alginic acid, binders such. as starch
or gelatine, lubricants such as magnesium 10 stearate or talc and/or
agents for delaying release, such as carboxymethyl cellulose, cellulose
acetate phthalate, or polyvinyl acetate. The tablets may also comprise
several layers. Coated tablets may be prepared accordingly by coating
cores produced analogously to the 15°Bablets with substances normally
used for tablet coatings, for example collidone or shellac, gum arabic,
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acceptable organic solvents such as paraffins (e.g. petroleum fractions),
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24conQl5 (6 SINARALRKALY S8 AR GRIIGFSRUCRAB1 is administered by inhalation,
when the two active substances are taken separately, component 2 may also be
administersd for example by oral or parenteral route using formulations conventional in the
art such as plain or coated teblets, pills, granules, aerosols, syrups, emulsions, suspensions,
powders and solutions, using inest, non-toxic, pharmaceutically suitable cariers or

30  solvents.

Preferably, however, the medicament combinations according to the invention are
administered by inhalation by means of a single preparation containing both active
“ substances 1 and 2 or by means of separate preparations each containing only one of the
35  active substances 1 and 2, suitable for administration by inhalation.



e.g. natural mineral powders (e.g. kaolin, clays, talc, chalk), synthetic
mineral powders 10 (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose), emulsifiers (e.qg. lignin,
spent sulphite liquors, methylcellulose, starch and polyvinylpyrrolidone)
and lubricants (e.g. magnesium stearate, talc, stearic acid and sodium
lauryl sulphate). 15 For oral administration the tablets may, of course,
contain, apart from the abovementioneé@ carriers, additives such as
sodium citrate, calcium carbonate and dicalcium phosphate together with
various additives such as starch, preferably potato starch, gelatine and the
like reover, lupricants suc magnesium stea '
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together in one formulation or in two separate formulations, 10 These

formulations which may_be used within the scope of the present invention
are Within the scope of thé/ inhail?ajbie pow&ers acCcor geo the inveniion the exmpxenEsOnaW a

25  maximum average particle size of up to 250pm, preferably between 10 and 150pm, most
preferably between 15 and 80um. It may sometimes seem appropriate to add finer
excipient fractions with an average particle size of 1 to 9um to the excipients mentioned
zbove. These finer excipients are also selected from the group of possible excipients listed
hereinbefore. Finally, in order to prepare the inhalable powders according 1o the invention,

30  micronised active substance } and 2, preferably with an average particie size 0f 0.5 to
10um, more preferably from 1 to 6um, is added to the excipient mixturs. Processes for
producing the inhalable powders according to the invention by grinding and micronising
and finally mixing the ingredients together are known from the prior art. The inhalable



described in more detail in the next part of the specification. A) Inhalable
powder containing the combinations of active substances according to

the invention: The inhalable powders according to the invention may
contain | and 2 either on their own 15 or in admixture with suitable
physiologically acceptable excipients. If the active substances 1 and 2 are
present in admixture with physiologically acceptable excipients, the
following physiologically acceptable exdipients may be used to prepare
these inhalable powders according to the invention: monosaccharides
(e.g. glucose or arabinose), disaccharides (e g, Iactose S é%}ﬁrotge orm of
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is connected to the housing 1, the deck 3 and a cover 11 via a spindle 10 to enable ittobe
flipped open or shut, and air through-holes 13 for adjusting the flow resistance.

25 If the inhalable powders according to the invention are to be packaged in capsules, in
accordance with the preferred method of administration described above, the capsules
should preferably contain from 1 to 30 mg sach. According to the invention they contain
either together or separately the dosages per single dose specified for 1 and 2 hereinbefore.

30 B) Propellant gas-driven inhalation aerosois containing the combinations of active

substances according te the invention:



10 optionally in conjunction with a physiologically acceptable excipient
may be administered, for example, using the inhaler known by the name
Turbuhaler or using inhalers as disclosed for example in EP 237507 A.
Preferably, the inhalable powders according to the invention which
contain physiologically acceptable excipient in addition to | and 2 are
packed into capsules (to produce so- called inhalettes) which are used in
inhalers as 15 described, for example, "n WO 94/28958. A particularly
preferred inhaler for using the pharmaceutical combination according to
the invention in inhalettes is shown in Figure 1. This inhaler (Handihalera)
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The propellant-driven inhalation aerosols according to the invention mentioned above may
30 be administered using inhalers known in the art (MDIs = metered dose inhalers).
Accordingly, in another aspect, the present invention relates to pharmaceutical
compositions in the form of propellant-driven aerosols as hereinbefore described combined
with one or mote inhalers suitable for administering these aerosols. In addition, the present
invention relates to inhalers which are characterised in that they contain the propellant gas-

35  containing aerosols described above according to the invention.



(1,1,1,2,3,3,3-heptafluoropropane) and mixtures thereof, the propellant
gases TGI34a, TG227 and mixtures thereof being preferred. 15 The
propellant-driven inhalation aerosols according to the invention may also
contain other ingredients such as co-solvents, stabilisers, surfactants,
antioxidants, lubricants and pH adjusters. All these ingredients are known
in the art. 20 The inhalation aerosols containing propellant gas according
to the invention may contain up to 5 W% of active substance 1 and/or 2.
Aerosols according to the invention contain, for example, 0.002 to 5 wt.%,
0.01 to 3 wt.-%, 0.015 to 2 wt.-%, 0.1 to 2 wt.-%, 0.5to 2wt.% or 0.5t0 1
wt.% of active substance 1 and/or 2. 25 If the active substances 1 and/or
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25 abov‘- acids may &lso be used, particuiarly 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 exampie. According 1o the invention, it is

particularly preferred to use hydrochloric acid to adjust the pH.

According to the invention, the addition of edetic acid (EDTA) or one of the known salts
30  thereof, sodium edstate, as stabiliser or complexing apent is unnecessary in the present
formulation. Other embodiments may contain this compound or these compounds. Ina
preferred embodiment the content based on sodium edetate is less than 100mg/100ml,
preferably less than 50mg/100 ml, more preferably iess than 20mg/ 100 ml. Generally,



15 made up of water. The solutions or suspensions containing | and 2,
separately or together, are adjusted to a pH of 2 to 7, preferably 2 to 5,
using suitable acids. The pH may be adjusted using acids selected from
inorganic or organic acids. Examples of particularly suitable inorganic
acids include hydrochloric acid, hydrobromic acid, nitric acid, sulphuric
acid and/or phosphoric acid. Examples of particularly suitable organic
acids include 20 ascorbic acid, citric aéfd, malic acid, tartaric acid, maleic
acid, succinic acid, fumaric acid, acetic acid, formic acid and/or propionic
acid, etc. Preferred in |c acids are.h hlori Fotallty
acﬂ‘hi’ﬁglea?glgtk%%g?b g‘ fgl o uséth teen?slc’g dm%‘ ??%ée\}%%a g@%@%@%ﬁ% ©
acif'diRfion salt with one of the active substances. Of the organic acids,
ascorbic acid, fumaric acid and citric acid are preferred. If desired,
mixturesveittheddt abeve apis maybam@ddéqﬁhedl;cpdi%rfraﬂiﬂ%‘%ﬂé Lhgions
of agidswhismbavenatie Ppmped tesoivens diticntovtheir @oiaifyirigexyl groups
5quad+tb%r Sctlr 3R> @lér'ﬂg&oﬁmml%&ﬁi} RbFEPIPIRXING, RaeRtspatiahads
citric ac g LASERIE ﬁ&e&?{cﬁ@ g‘ggg ég,ggl@tﬁgy@@ggm it is

fér d t
s .a wd%%i?%%@fﬁ:f‘f‘ii‘@iﬁi?
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contemniczases@feodiatme detiteby, bes ran00mat 00 riapretiomgafiect
lessothaRoatered kA6, mk dapka prefpyablydpesiibianr20 gl dOGdatirable
Gengrally.d/dinhatablerso brignsdnauhichihe seRRMetreditmetatate
s from, Qtstsoo'a ep%nogjma %R B8 @y@sﬁﬁﬁg};ap&g E@@eg@rgther
ex0|p|en S ropeliant-ire )
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% r{ ICI’;L copt%m
hyd %Wﬁb%’hﬁkbg“@ﬁ&?ep%l E alco parPcular y
iso pf@'pyﬁaé‘% ﬁ@}@g{%i §“t3|5'5’|‘f| %\ﬁé 861| in the art. The additives
pOlyéthyhhégMap@Wdem@N@yl@y%péﬁ?@png @é@;«ép as isotonic agents.

polyoxyethylene alcohols and polyoxyethylene fatty acid esters. The terms
excim@rﬁ%@@@ AN SR sreoRiaxtdenoieanyphaim cclogisallyrovided
Accepiable SWbstansevicthisdRtvamastlyeisubistiancaditivbichheatshad
formuaied e, Gl sHbSlanemQhHbsanGaR .10 the

Ica

pharmacolo y / suftable solvent in order to improve the qualltatlve
properties of the active substance fO{muIatlon Prefergblxgag

SUb SR BB RSB G AP B 5 Rl BB R B A CORRECTon Wit Hl g ogens
desifstiable papyT B apPrEBRB IR ATFIKBSTHE tidechrpfalaty cent pymdiiom
pharchincdlobtoailisffea dHivaidxel praris arid Aidamoass sty R REHITE
surfagtapiSentration known from the prior art. The preservatives mentioned above are

preferably present in concentrations of up to 50mg/100ml, more preferably between 5 and
20mg/100ml.

Preferred formulations contain, in addition to the solvent water and the combination of
active substances 1 and 2, only benzalkonium chioride and sodium edetate. In another

30  preferred embodiment, no sodium edetate is present.



such as soya lecithin, oleic acid, sorbitan esters, such as polysorbates, 15
polyvinylpyrrolidone, other stabilisers, complexing agents, antioxidants
and/or preservatives which guarantee or prolong the shelf life of the
finished pharmaceutical formulation, flavourings, vitamins and/or other
additives known in the art. The additives also include pharmacologically
acceptable salts such as sodium chloride as isotonic agents. The
preferred excipients include antioxidarits such as ascorbic acid, for
example, provided 20 that it has not already been used to adjust the pH,
vitamin A, vitamin E, tocopherols and similar vitamins and provitamins
occPREPRIHHE e #RRA BoeRy RS ArRItReS G BEHRR B 6 PO tHE
fornmaraer Rowe inbressAlierispd e arnesgeEe o SeivlipRe prasdmee et
are thpstfwhitiier e Kirohaaimiticdast, withiticUiariseoetis ip pridivie)sn asrosol
chlosisiapiben zedipaitmmphiatide Withienzoiopcid bt hesnoatestvuchragred
sodiymibenzaaisin 48ithe aenssnirationdnew figsriheneeiantsTie more
o U e
Pl S R e s @ AR Vst e Bt ST o an
comBiHEH B ERoRA T M R R A2 1B BB DA IRB AT RIS FRE s 0
and SsdierPteriretHTEROHBIT30 preferred embodiment, no sodium
‘edetate is present. 75 The propellant-free inhalable solutions according to
the invenpomarg horkinistenedpiliagditic ditvasing inktalet gwhiiheokmnguid
whichargacapable-abaahiilisinghaainol amouat of axdicpiiddOirrmdation Haent
the therapeutisdose widiinng fpwiseeondsieproducaas.aeresak suilab).
for therapsuic Inbalption. Witinghe SARe RLIBE RIGSRRHDyERNeN.
preferred 5 inhalers are those in which a quantity of less than 100L,
preferably less than 504L, more preferably between 10 and 304L ojlgj
activePS BB SBRSATELT B attHf B B & -i815"6HE Sprly dttion
16 foremasratsrelsiormiti Lty SVBTHG ¥ Pitielersi #etef %ss than 20m,
preferably less than 104m, such that the inhalable part of the aerosol
correapenasHes theythiesapetitet hefectiveauaniysiide Arsapp areibads of
this kinghiesipranelantdrgpaelivenratia metexedkfuantity afadiguidy as
pharmagceiilic)cRmResHeR falinhalalien iaHRse RRELIOrSXRER/BdMavention
terrgoaéllgg@jigg;gmer%&g%g&l%]éyg%gf%ﬁe& and also in WO 97/12687

cf. in particular Figures 6a an The nebulisers (devices) described
therein are known by the name Respimat(r). The above-mentioned

examples of the active substances 2 are known in the art. The 15
comsiampde Af v EO TN h S CoMBER Y ainb G PR bi-d -dimethy

ethviamnol-ethvl} -4H-benzol 1 4loxazin-3-one
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a) 8-12-11.1-dimethvi-2{4-methoxy-phenvl-ethviamine]-1-hvdroxy-ethvit-6-benzyloxy-
4H-benzo[1.4)oxazin-3-one
7.5 g {6-benzyloxy-4H-benzo[ 1 4Joxazin-3-one)-glyoxalhydrate are added at 70°Cto a

30 solution of 3.6 g 1,1-dimethyi-2-(4-methoxyphenyl)-ethylamine in 100 mL ethanol and the




The examples of synthesis described hereinafter serve to illustrate

- possible methods of synthesising the new compounds of formula 1.
However, they are intended only as examples of procedures as an
illustration of the invention without restricting the invention 20 to the
subject-matter described by way of example. Example I .I: 6-hvdroxv-8-f
[-hvdroxv-2-[2-(4-methoxy_phenyll-1 1-dimethyl-
ethylaminol-ethyll-4H-benzo[1. 41oxazi®3-one 25 O~O OH HN N Me Me
OMe OH a) 8-{2-(1
o BB AP S B & Souna boohyGrde i ek Wit A0 s
(6- e RO YIGRY A LDBIESE [T ARBREH ITBPBT I B R fsies e hiied & @
70Chtoher 30 sphitiofihe@:@iep ixuirie i fthisthlopstidasstetisAbs i
in 1QewH krethaitotanghthepf e miktpdestidedfdhd ndiritabssPhehit §0 mL
sodiyg berehy tiids: ismd dedawithina3Qiminwiascoat. 1o B0 ikis stireethe
for gpg e eemPinsH ith10 Mk A8 1QNS. ARk Stirrest gy furtimIeRa of,
mrnuteﬁ Thg rea%t ian Q%wr?d%,ﬁ"l&%q | with 150 mL ethylacetate, washed
with Waft%r dried with so lum s vaporated down. The residue
is disidfed (e é@‘t‘ﬁi%‘tlﬂa#ﬁhﬁ‘br an%g(%gg mL ethyl acetate and acidified

with cone. hydrochlorlc aC|d After the addltlon of 100 mL dleth I e{tlhgr the

feCfL_HTSﬂM_thethanol Y|eld 7 g (68% hydrochlorlde) m.p. =
232846k 0089281 {3tfipound obtained previously are hydrogenated in 125 mL methanol
1-digihivd-2dfhomnsthepunasmy Brethytaminay kinviexieiinfe hud o]
4H- be& 1&%&%‘% AR 3-ARGS Brth tt@f@@ﬁzytee@mwb@aed

e Vious yfisayclagenaled n d o RN e AdilienRling

NG on ¢ " at ambient temperature and normal pressure.
The ¥REISRIERAEFEE DA # the filtrate freed from solvent. After 15
recr))éﬁhqlnéet’tﬁ)ﬁ%‘t/%ﬁé‘%’é@?&ﬁ@?WSO it %%tone and some water a
solid is obtained which is filtered off and washed. Yield: 5.0 g (89 %;
hydroshtagida; (§)-gastibbird 608 ample 1.1 may be obtained from the racemate, for
20 example, by chiral HPLC {e.g. column: Chirobiotic T made by Messrs Astec, 250 x 22.1

mm, 5 um). Methanol with 0.05 % triethylamine and 0.05% acetic acid may be used as the
mobile phase. The retention times of the R- or S-enantiomer are between 35 and 65 min
depending on the flow, while the R-enantiomer is eluted first. Of outstanding importance
according to the inventior is the R-enantiomer of Example 1.1.

25
Example 1.2: 6-hvdroxv-8-{1-hvdroxy-2-[2-( 4-phenoxvethvl-acetate)-1_1-dimethvi-
ethylamino]-ethvl}-4H-benzo(1.4loxazin-3-one
§
RORADY
Me WMe OEth
QR C
30

a) 8-{2-[1.]-dimethvi-2-(4-phenoxvethvi-acetate-ethvlaminoj-1 ~hvdroxy-ethvi}-6-

benzvioxrv-4H-benzol 1 4joxazin-3-one




The (R)- and (S)-enantiomers of Example 1.1 may be obtained from the
racemate, for 20 example, by chiral HPLC (e.g. column: Chirobiotic T
made by Messrs Astec, 250 x 22.1 mm, 5 m). Methanol with 0.05 %
triethylamine and 0.05% acetic acid may be used as the mobile phase.
The retention times of the R- or S-enantiomer are between 35 and 65 min
depending on the flow, while the R-enantiomer is eluted first. Of
outstanding importance according to tHe invention is the R-enantiomer of
Example 1.1. 25 Example 1.2: 6-hvdroxv-8-f
I-hvdroxy-2-f2-(4-phenoxvethvl-acetate)-1.1-dimethvl-

ethviSAEBIsR A Re st fearibed iR Raghpls L &7 Blorrmomting imnsd drom
OEt|11§/E @ﬁp@yig@-&ﬁgb@zg_ﬁ ,A4loxazin-3-one}-glyoxalhydrate and 11.8 g 1,1-dimethyl-2-
[-dinfethwia@yethyireriaxirethilmmice tate)abitrvdaminol-I-hvdroxv-ethvl}-6-
benxwax et trenz afirddoxazinmpoae ii4 1Amalogously to the method
glescribed in Example 1.1 a) the title compound is obtained from 15 g

(6 benzyloy-4iihensoll dlaxezin:-oneolvoxalivdrate and 143,%.
g}ethx}- e OPne‘no FL73{et,'h3/1 acetate) ethylamlne hydrochloride. Yield:
Siggw/o NYQrocnioriae)

8- {28%1 ey @e&%ﬁ%%&&a&ﬂa&%@e&%méﬂtm&a%at&t@ Bhly
1-6-TRRAARS 00 L B B AT RS TRE B AE B B SR HFracB 6h gl arlatin Shtslieee!
IBreVidas Ky fisrdbdidsotvieet il the Grentetistiiaseicul 061 mrtoum ef iardokemd <1 rist
wates Erehylirod drdibdtintreprese doeoThy padladituecomahiascaabnl 0
(5%sAftaiothe mbsavpiiansefiihertheareticatynealculated amount of
hydreggn ke gatalyshisdfiltems &flganpgthﬁéugate is evaporated down.

The product that crystallises out on distillation of the solvent is suction

Ite d ed Yield: 5 hé/dro h{)orlg bp =137- 14
@ antmm m 1t & obtafh jbscpaB f1on 0
-enan omers |s embodimen may e obtained

sepéta%%?t‘ﬁémf%&m&t&“aﬁa KUPES & H#BN methods known |n

the art.
Exzambple 1.3: 6-hvdroxv-8-{1-hvdroxy-2-{2-{4-phenoxv-acetic acid)-1.1-dimethvi-

ethvlammo -ethvi-4H-benzol1.4loxazin-3-gne

20

Me Me
o ~COOH

11 g of 8-{2-{1,1-dimethyl-2~-(4-phenoxyethyl-acetate)-ethylaminol-1-hydroxy-ethyl} -6-
benzyloxy-4H-benzo[1,4joxazin-3-one hydrochloride (Example 4a) are dissolved in 125
25 mL methanol and hydrogenated in the presence of 1 g palladiom on charcoal (5%). Afier
the absorption of the theoretically calculated amount of hydrogen the catalyst is filtered
off. 2.6 g sodium hydroxide dissolved in 20 mL water are added to the filirate. The mixture
i3 refiuxed for 30 minutes, the methanol is distilled off and 10 mL water, 20 mL n-butanol
and 3.9 mL acetic acid. The solid precipitated is suction filtered and washed with diethy!
3¢ ether.
Yield: 7 g (87%). The hydrochloride is obtained by recrystaliisation from 0.5 molar
hydrochloric acid. M.p. = 152°C.



Example 1.3: 6-hvdroxv-8- (1-hvdroxv-2-f 2-(4-phenoxy-acetic
acid)-1.1-dimethvl- ethvlaminol -ethyl }-4H-benzof 1.41o0xazin-3-one 20 00
HH HNH Me Me 0 COOH OH 11 g of
8-(2-[1,I-dimethyl-2-(4-phenoxyethyl-acetate)-ethylamino]-I-hydroxy-ethyl}-
6- benzyloxy-4H-benzo[1,4]oxazin-3-one hydrochloride (Example 4a) are
dissolved in 125 25 mL methanol and hydrogenated in the presence of 1
g palladium on charcoal (5%). After thé%bsorption of the theoretically
calculated amount of hydrogen the catalyst is filtered off. 2.6 g sodium
hydroxide dissolved in 20 mL water are added to the filtrate. The mixture
is refluxed for 30 minutes, the methanol is distilled off and 10 mL water, 20
mL AHoRaneok erdrgiomerseitits emibdTheigpinbe Ripied @trmastionsn e
filterackand avastred wwithahettnin SbétheswY el the Arg (87%). The
hydrochloride is obtained by recrystallisation from 0.5 molar hydrochloric

acidgM Boiz 192G 18 ThHELR) 2%2(1 S)hispavtiemersalibiss igent
may't%gvﬁbé%m‘ggxgx cparation of the '(;gé:em?te[lanalogous y to common
h‘Gd’S‘kﬁ‘d‘ﬁTt%“e ar‘tf’tS éxample 1.4:8

1-d|methvl-2-(2.4.6-tr|meéhvl henvf- ethylammol -I-hydroxv- ethvl
1-6-hvdroxv-4H-benzo[ 1,2?51%3; '

OH 10 a) I-(6-benzyloxv-4t¥-he —
1,1dimethvl-2-(2.4,6-trimethylphenvl)- ethyliménal-ethanone 7.2 g
(6-benzyloxy-4H-benzo[1,4]oxa¥rin-3-one)-gliféxalhydrife and 3.6 g
1,1-dimethyl-2- (2,4,6-trimethylftienyl)-ethylamine are heated to 70C for
one hour in 100 mL ethanol. After cooling the precipitated crystals are

filtergch off snchwashadwit eihaaahanshdiethyl -dimethvi-2-(2 4.6 -trimethylphenyl)-
ethviimino]-ethanone
7.2 g (6-benzyloxy-4H-benzof 1 4Joxazin-3-one)-glyoxalhydrate and 3.6 g 1,1-dimethyl-2-
(2,4 ,6-trimethylphenyl)-ethylamine are heated to 70°C for one hour in 100 mL ethanol.
After cooling the precipitated crystals are filtered off and washed with ethanol and diethyl
15 ether. Yield: 8.6 g (94%); m.p. = 175°C.

benzvioxy-4H-benzol1.4loxazin-3-one

8.6 g of the Schiff base obtained according to the prescribed method 1.4a) are dissolved in

20 100 mL ethanol and 20 mL THF, combined with 0.7 g sodium borohydride within 30 min
at 10-20°C and stirred for one hour. Afier the addition of 10 mL acetone the mixture is
stirred for 30 minutes and then diluted with ethyl acetate and water. The product that
crystallises out during acidification with conc. hydrochloric acid is filtered off and washed.
Yieid: 7.4 g (80%, hydrochloride}; m.p. = 235°C (decomposition).

~6-hvdroxv-

4H-benzol1.4loxazin-3-one

7.4 g of the benzyl compound obtained in Step b) are hydrogenated in 125 mL methanal
with the addition of 1 g palladium on charcoal (5% at ambient temperature and normal

3¢  pressure. Then the catalyst is filtered off and the filfrate evaporated down. The product that
crystallises out on the addition of acetone is suction filtered and washed with acetone and
diethyl ether. Yield: 5 g (78%, hydrochioride}; m.p. 160°C (decomposition).



15 ether. Yield: 8.6 g (94%); m.p. = 175C. b) 8-{2-[| 1-dimethvl-2-(2 4
6-trimethviphenvl)-ethvlaminol-I-hvdroxv-ethvll-6- benzyloxy-4H-benzy|[
1.41 oxazin-3-one 8.6 g of the Schiff base obtained according to the
prescribed method 1.4a) are dissolved in 20 100 mL ethanol and 20 mL
THF, combined with 0.7 g sodium borohydride within 30 min at 10-20C
and stirred for one hour. After the addition of 10 mL acetone the mixture is
stirred for 30 minutes and then diluted #%ith ethyl acetate and water. The
product that crystallises out during acidification with cone, hydrochloric
acid is filtered off and washed. Yield: 7.4 g (80%, hydrochloride); m.p. =
235C (decomposition). 25 c) 8-{2-[1 1-dimethvl-2-(2

4.6 ThedRInohgSrAg0E e of ot ERYRHIGR SR Retitird Ry separation of the
4H-bermoflaklepeadinG-onuch hghofitiadyarizyhesinpound obtained in
Step b) are hydrogenated in 125 mL methanol with the addition of 1 g

pallggdimpion. shakcaak{5%) -aianient lemparatr-andinosmali30
pre I,Q Qe gat issfiliered-Qff,and the filtrate evaporated down.
L tﬁ e catalysl

The product that crystallises out on the addition of acetone is suction
filtered and washed with-ace ne and diethyl ether. Yield: 5 g (78%,
hydrochloride); m.p. 160C de mp§|t|(}n) 79 The (R)- and
(S)-enantiomers of this efy QfT! e"Obtgirred by separation of the
racemate analogously to co y methmfes Mmool in the art. 5 Example
1.5: 6-hvdroxv-8-{1-hvdroxv-2-[2-(4-hvdroxv-phenvl)-1 PE-dimethvi-
ethylaminol-ethyl}-4H-benzof 1.Z1oxazin-3-one O~OHH HN N me me |
OH OH 10 a) 8-{2-f1
18-dimethwle 21 (4uhetrb v pinaind)-etians Hiohma ' ;
4H-benggal A4 8x%azin-grone The tltle compound is prepared from 10 g
(6- b%@léﬂ@%&b&&%@;&%@%lma e glvexalhydrate ABtkABgne)-
1.1- %muer; é &WP&O&MD&%@@@@WW&J&@ 2RalagoMshif. Blogously to
tiky

pI‘OCt he proc e g\c/lvgov%{‘ axgp%e a?

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

b) 8-{2-{1.1-dimethvl-2-(4-hydroxy-phenvl)-ethvlaminol-} -hydroxy-ethyl}-6-hvdroxy-

41 -benzofl 4}oxazin-3-one

3.7 g of the coupling product obtained previousty are hydrogenated in the presence of 0.6 g
20  palladium on charcoal (5%) in 100 mL methanol. After the absorption of the theoretically

calculated amount of hydrogen the catalyst is filiered off and the filtrate freed from

solvent. The residue is dissolved in ethanol with heating and then combined with diethy!

ether. The product precipitated is suction filtered and recrystallised once from water.
Yield: 3.6 g (72%, hydrochloride); m.p. = 159-162°C.

25
The (R}~ and (S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogously to common methods known in the art

Example 1.6: 6-hvdroxy-8-1 1 -hvdroxy-2-[2-{4-isopropyvi-phenvli-1. 1 dimethvl-
30 ethylaminol-ethvl}-4H-benzol1 4ioxazin-3-one



15 Yield: 9.0 g (64%, hydrochloride); m.p. = 255-258C. b) 8-{2-f 1
1-dimethvl-2-(4-hvdroxv-phenvl)-ethvlaminol-i-hvdroxv-ethyl}-6-hvdroxv-
4H-benzofl 4loxazin-3-one 5.7 g of the coupling product obtained
previously are hydrogenated in the presence of 0.6 g 20 palladium on
charcoal (5%) in 100 mL methanol. After the absorption of the theoretically
calculated amount of hydrogen the catalyst is filtered off and the filtrate
freed from solvent. The residue is disS8Ived in ethanol with heating and
then combined with diethyl ether. The product precipitated is suction
filtered and recrystallisgd o ce from water. Yield: 3.6 g (72%,
hydrochloride); m.p. = 15p-162C. 2 Thq: (R)- and (S)-enantiomers of this
embodiment may be obtinge acemate analogously
to common methods known

ethvlaminol-ethyl}-4H-benzof ¢#1oxazin-3-one 80 O ~0 OH HNN Il ~
OH a) 1-(4-isopropyl-phenyl)-2-methyl-propan-2-ol The reaction of a

Gl’lgﬂ_‘_‘_ 40-9,(119 mmol) 5 4-isopropylbenzyl
chl e, with mmo acetgrré |eI ompound as
acg?gﬁr 3y : g SS ctrgrtn?é%n% I\/ﬁrHal 193 b) .
N-[ZHAREBRPB Y ?Rﬂcl“i ImeTR: FERe E }?l'ﬁer FRACHIN S

carrfsd BURHIRT 16 P E4E3 hmidlya: mw%&%ﬁ -methyl- 10
propan- 2 oI |n the manner descrlbed for Example 1.7b). The reaction

=B pheindhlAic 1 fatine with sodium
hydrgmd&r&e&bﬁms duﬂagowhmh tmassah@blslm@emﬁmﬁebhxﬁya_ﬁmemyl—
1suctigpplilteradrandhiiied d¥iglPr80:4:80%0) 7mass sRewremesey i Mtk
= 230t e)a?er(énm&f@ﬁyirﬂ@wzo&mﬂ%@mde%m BRARSARYOMAL

9.80 4 mmo [2-(4-iS0 h dimethyl-ethyl]-acetamide

anaIYg g roce are | xample 1.7¢c).
eld: 9580 ¢ (80 /b) mass spectrometry

15 ¢} 2-{4-isopropyl-phenvi)-1.1-dimethvi-ethvlamine
Reaction of 9.80 g (42 mmol) N-[2-(4-isopropyl-phenyl}-1,1-dimethyl-ethyl]}-acetamide
analogousty 1o the procedure laid down for Example 1.7¢).
Yield: 7.00 g (71%, hydrochloride}; m.p. 202-206°C.

20 ' i henyl}-1,1-dimethvi-sthylamino)
4H-benzol 1 4loxazin-3-one
2.18 g (6.1 mmol} benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-benzo{1,4}oxazin-3-one
and 1.1 g (5.8 mmol) 2-(4-isopropyl-phenyl}-1,1-dimethyl-ethylamine are stirred for one
hour at 50-80°C in 40 mL ethanol. After cooling to ambient temperamre 0.24 g (6.3 mmol)

25 sodium borohydride are added. The mixture is stirred for one hour, diluted with 5 mL
acetone and stirred for a further 30 minutes. The reaction mixture is acidified with
hydrochioric acid, combined with 100 mL water and 80 mL ethyl acetate and made
alkaline with ammnonia. 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,

30  acidified with conc. hydrochloric acid and diluted with diethyl ether. After the addition of a
crystallisation aid the precipitated solid s suction filtered and washed. White solid.



Yield: 7.00 g (71 %, hydrochloride); m.p. 202-206C. 20 d)
6-benzvloxv-8-{1-hydroxv-2-[2-(4-isopropyl-phenvl)-1
1-dimethvl-ethylaminol-ethvl r- 4H-benzoll,4loxazin-3-one 2.18 g (6.1
mmol)
benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4)oxazin-3-one and
1.1 g (5.8 mmol) 2-(4-isopropyl-phenyl)-1,l-dimethyl-ethylamine are stirred
for one hour at 50-80C in 40 mL ethahol. After cooling to ambient
temperature 0.24 g (6.3 mmol) 25 sodium borohydride are added. The
mixture is stirred for one hour, diluted with 5 mL acetone and stirred for a

furthiiS30 Teimies HYHEHIREab P Risires Scidified with hydrochloric

aC|d comblned W|th 100 mL water and 80 mL ethyl acetate and made

sod&%;@@@i}@@aﬁds-ﬁﬁed from solvent The reS|due is dlssolved in 20
L egihyhaceiais aedﬂﬁomigwatga&@aqmmmb@mmydmﬂamm
acid.and.dily t@ﬂmﬂt{d&@%ﬂﬁﬁl&@é\ﬁ%mﬁgm@a f Reriystallisation
ad 1 picg s solil s shllon,(lered ond washer-Wil'G. e 1
Ylefd' fé ﬁd 62% f

6-h Ved[}%?. f’rﬁ \f&%@&r% Sffor i (i)ef)?d th chventll)s ilst)llled off and the residue is
YineTRRLER S ASRERR [1 4loxazin-3-one 5 1.6 ﬂ(i%
Wnm‘éwlebérsﬁﬁ&@sd(q’qhwc&km[%@ﬂ%bﬁr@wf w@rﬂmemt thyAS°-
ethylamino]-ethyl}-4H-benzo[1,4)oxazin-3-one are dissolved in methanol
andThyno gengtesh mittbrzad lefdiiendidpdihanc aalyas datalysbatapanmial of the
pre%@@g@m@g@ tempstatreddhesatahstas suction filtered, the
solvent is distilled off and the residue is recrystalllsed from isopropanol.

1§Nh'£e SO“F 11
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em separatlon of the raceniate analogously
to common methods known in the art. 15 Example 1.7:
8-{2-[2-(4-ethyl-phenyl a1*{1/-81€J1etl"13‘.'!l-+ethvlam|noI -I-hvdroxv-ethyfl-6-
hvdroxy-4H-benzo[ 1,416 )
1-(4-ethvl-phenyl)-2-methyl
1-(4-ethyl-phenyl)-propan-2-ow&, dissolved in dietkyl ether, are added
dropwise to 39 mL of a 3 mola%f_solutlon of methylmagnesium bromide in
diethyl ether,

20 & 1-(4-ethvl-phenvD}-2-methvi-propan-2 -0l
14.8 g (90 mmol) 1-{4-ethyl-phenyl)}-propan-2-one, dissolved in diethyl ether, are added
dropwise to 39 mL of & 3 molar sohution of methyimagnesium bromide in diethy! ether,
while beiﬁg cooled with the ice bath, such that the temperature does not exceed 30°C.
After the addition has ended the reaction mixture 1s left to refiux for 1.5 hours and then

25  hydrolysed with 10% ammonium chloride solution. After separation of the organic phase
the agueous phase is extracted with diethyl ether. The combined ether phases are washed
with water, dried with sodium suiphate and evaporated down. The oil thus obtained 1s
further reacted directly. Yield; 15.5 g (50%).

30 ) Ne[2-(4-ethvl-phenv-1.]1-dimethvl-ethyll-acetamide




while being cooled with the ice bath, such that the temperature does not
exceed 30C. After the addition has ended the reaction mixture is left to
refiux for 1.5 hours and then 25 hydrolysed with 10% ammonium chloride
solution. After separation of the organic phase the agueous phase is
extracted with diethyl ether. The combined ether phases are washed with
water, dried with sodium sulphate and evaporated down. The oil thus
obtained is further reacted directly. Yig#d: 15.5 g (90%). 30 b)
N-[2-(4-ethvl-13henvll-1.1-dimethvl-ethyll-acetamide 82 6.2 mL conc.
sulphuric acid are added dropwise within 15 minutes to 15.5 g (87 mmol)
|- (£-2thidcphie sibharmesid pradisd deorwiinvatBimil (Gauteatrol § Aedtammiid) 1-
and4-simikphtadial -aehjicpaaieh-ivhile dedirspenattliedwdsasie G G hhelca!
the gaixturgaisvatierae diRRaReEs ©ibgted MER deavalRi Ak 88 ne hour,
alkaém%a«uﬁ&qmmépmmaﬁwmmﬁﬂlwﬁq d&ﬁzﬁ{@cﬂa&tﬂa@mﬁm@& 30

gmnHﬁSethtenB{ efr’:!p gt@ltamu‘?g IQCI}S)IQUC ! 1s sS4 Q%r\llﬁtse%%d I;[pashc@'igr
Th t d
o S §ra%§%%a%eevx%drﬁg¥a{?§§%%4ﬁ Fediine i

petﬂ%{?Fﬁt@tﬁ‘é‘f’“d frRY AR coE BT Té“b@@iﬁﬁ‘éffé‘?ﬁh%ﬁfgﬁ‘%wﬁ‘@r@&e
off arielidriceeoniiied] §18ch BB pRd0rBLYiddd 1 Dy@Etivnp. 90-92°C,
phenvl)-1,1-dimethyl-ethvlamine 16.3 g (74 mmol)
1N-[2-(4-ethyl-phenyl)-1,I-dimethyl-ethyl}-acetamide and 8.0 g
potassiumpyelaxidane: thrasgh-4aheus in 60 mL ethyleneglycol at reflux
tempgsal WErr!?r%%‘%d(zm%&%@ﬁﬂ@%ﬂ'%tﬂ(ﬁé&ﬁ%ﬁf&@%ﬂﬁﬁe'E&‘d‘é’ﬁ rand

extracted three ti ith [ ombined or ases
are %%Bésﬂg@L \%?thxwa e\r% 5 1‘% %’I 1(Ijllum su ate %‘lﬁom E’I
solv‘é"r‘%‘f“’dr@]&%‘ﬁ‘é’é Wfé“ﬁe&?&%i’é‘??ﬂé%‘ﬂ}h% Eﬁﬁ%i 8’81?8?@&‘65%&81%‘&‘
Hacetbiityiiehnd o eoals E‘Bﬁﬂ?ﬁ%@%ﬁ%lﬁ?@ﬁ?@f&éﬁﬁ% FHSHE sdpem
andsarbgtsastierd The soenprechiiredishydetibivifesré amdearrsict 1s
Y ieldisddlvedgn(&@8mithiecrachloedykngmitlGs-¢87 @h&idyydrochioric acid and
6-beamatinxyB-12d 20(#-piktuiahe iyt dr diteetuddetind amin I - ydsoxy -et
hylhdbbenzal. dloxazirBcone The target compound is prepared
,analogously to the procedure laid down for Example 1.6d) from 2.14 g

PG 7

2- (4‘-’8%%%—5!%%%—%%lmethyl ethylamlne White solid. Yield: 1.7 g
5 4%%%%@%} 1%@%‘%%%115@ to the procedure laid down for Example
1.6d) from 2.14 g (6.0 mmol) é-benzyvioxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-
25 benzoll,4joxazin-3-one and 1.0 g (5.6 mmol) 2-(4-ethyl-phenyl}-1, ! -dimethyl-ethylamine.
White solid. Yieid: 1.7 g (54%, hydrochloride}; m.p. 210-214°C.

4-ethvl-phenvil-1.1-dimethvli-ethviamine]--hvdroxyv-ethyl

benzol 1. 4loxazin-3-one

30  The hydrogenolysis of 1.45 g (2.75 mmol} 6-benzvioxy-8-{2-[2-(4-ethyl-phenyl}-1.1-
dimethyl-ethylaminol-1-hydroxy-ethyl }-4H-benzof 1,4 Joxazin-3-one according to the
prescribed method for Example 1.6¢) yields the target compound in the form of a2 white
solid, Yield: 1.07 g (92%; hydrochloride); m.p. 266-269°C; mass spectrometry: [M+H] =
385,
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e)
8-f2-j2-(4-ethyl-phenvl)-l.1-dimethyl-ethvlaminol-I-hvdroxv-ethvl}-6-hvdroxv
-4H- benzo[ 1.4loxazin-3-one 30 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 prescribed method f (gEY Example 1.6e) yields the target
compound in the form of a white soli ield: 1.07 g (92%; hydrochloride);
m.p. 266-269C; mass spectrometry: [M+HJ' _ 385. 35 83 The (R)- and
(S) Somg of thIS embodiment may be obtained by separation of the

racema an alg%c?ﬂgh}%eé%fﬁmgr?ﬂ%%% RADHGPTHIME Bt eeRaes Ses:

8- (2 SRAEIBPEOSh B ROBIE Myt eds anva dheariviaminol-I-hydroxv- 5
ethyl } 6- hydroxv 4H benzorl. 410xa2|n 3-one O TO OH HN (N OH a)

SOIuétEﬂ}%Hv&u@mﬂ@-ﬁ&g&ym&}Wesmm bromide in THE are
combined within 30 mlnutes with 4.7 mL (50 mmol) isopropylaldehyde,
while the temperature g 450 The mixture is stirred for 30 minutes,
refluxed for 1 hour and th n hyproly? d with 10% ammonlum chloride
solution. After separation © RAs Qixture is extracted
with diethyl ether. The organi : ]
evaporated down. The alcohol thus obtained is dis3olveéd in 100 mL
toluene, combined with 1 g p-t8ftienesulphonic acid monohydrate and
refluxed for three hours using the water separator. The reaction mixture is
pouged-faie watanand madealkalingmithegac. sodium hydroxide
1volutigrnB el G RARIBNALIBE LIRS RRASL AR SIS ARRRC ity
Watei['e cgﬁﬁgg;éﬁ’ mtﬁqumm%leeQ ag: rﬁ& Olﬁn igll‘c\?lge ri]tld'f:: a tIO haie the

m o% olourless

dlstl Iatlon of the r X! e
l QUI gs(%fg b aﬁ t!llds 1 H%é rﬁlj'xutes refluxed for 1 hour and
N- ﬁhta *W&%s’ BS%“ i’ﬁgtﬂ{}f/‘rﬁ?@ﬁ%}"f‘ PRSPt of SpfEeni
conED&GIBR G e S Aredeteiiatsivishat Bha Seas piBse (34 combiold, dried
18odigher®oytdidern Bhmticglatibhadetioddidiisthiest tha 0nixiLiguise, combined
comitheloewithir@sgigRehinmilienchydrate and refluxed for three hours using the water
separator. The reaction mixture is poured onto water and made alkaline with conc. sodium
bydroxide solution. After separation of the organic phase the latter is washed with water,
dried with sodium sulphate and freed from solvent. Fractional distiliation of the residue
20 yields the product in the form of 2 colourless kiquid (b.p. 80-85°C/10 mbar).
Yield: 4.1 g (50%),

I-ethyli-formamide
4.9 mL conc. sulphuric acid are added dropwise at 5-15°C to 1.5 g (31 mmol) sodium

25 cyamidein 5 mL glacial acetic acid. Then the mixture is combined with 3.9 g (24 munol) 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 sclution and extracted with dichloromethane. The
organic phase is dried with sodium sulphate and freed from the solvent in vacuo. The light

3¢ yeliow oil thus obtained is further reacted directly. Yield: 4.3 g (87%).



fluoro-2-methyl-4-(2-methyl-propenyl)-benzene, dissolved in 10 mL glacial
acetic acid, and stirred for 1 hour at 50-60C. 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 the solvent in vacuo. The light 30 yellow
oil thus obtained is further reacted dlregiy Yield: 4.3 g (87%). 84 c¢)
2-(4-fluoro-3-methyl-phenyl)-l.1-dimethyl-ethvlamine 4.3 g (20.6 mmaol)
N-[2-(4-fluoro-3-methyl-phenyl)-I,1-dimethyl-ethyl)-formamide, 20 mL
conc. hydrochlorlc acrd and 20 mL Water are refluxed for 2 hours. The
geEib amethylglaviamikne with conc. sodium
hydréﬁrd@@élum) Nﬁ@ﬂéﬁm&@t&dﬁhﬂhﬂ@%ﬁ@ﬁm&eﬁﬂé%@amée 20
phases afie.dreddvithcetium Sulphatecand refaRofaiehdmVihelbBetion
residygdfdisaahacm ek AcelaiRurRRRINCANbsNe sk ddradhl erak:
acid gd cocled THR.GRSHAIS l%tecapgtﬁt@ AL shing Wi andimebe
Wlth dreth L ther aqgﬁqrels? e 1s ssov me Ildacem%egc@%%’édh»y%ro eu”de)

6-be %P%Cff*t?%?ﬁﬂ&?&‘é%tﬁtﬁ RIRARA e ARt OASEA R YRS
hydré‘;z’g digthyt sthem 2B AZed Wik a9%8-3-one 1.10 g (3.1 mmol)

benzykoiy 8 @&EthokyddnmhdsyraedB 188 benzo[1,4)oxazin-3-one and
50 g (2.8 mmol) 2-(4-fluoro-3-methyl-phenyl)-1,1-dimethyl-ethylamine

are rgaetiagzdbcand vorke thidph-anatagousben-thedprecersre! iaiehel oMHv e v-

Exam@@m@ﬁéhitg%$3£@d' 0.75 g (47%, hydrochloride); m.p.
228-23

8{21

(Bu cét)rtr)]enztj/\lloxy-fie(zyiﬁloxv -2 hydroxy-acgety[ Hl-gconzf[i 3}0;((2)&)2(31 étﬁm
f} - é ?%%I ?% fME' ?)r)?az’rlﬁ?é‘- g'xr ﬁr% amovgen |on of’ﬁ é;ed
4 W I_*ﬁ HFEGS. F)le .64). White soh

1,1- d”ﬁ*f’é‘thweﬂﬁlaﬁamof X?—%t?’%ﬂ}zépi%enzo[l 4]oxazin-3-one
ylelds the target compound as a Whlte SO|Id Y|eId 0.50 g (87%

The (%m@mmrﬁpﬁblsembodlment may be obtalned by
sgParaiion af he: AR NS ANAIREOY VLI SAMIMON MaiNeds KRQWRNshenyl)-

thearft'%" BRIt {-hydroxy-ethyl} 4H-benz -3-one yields the target
8-{2-[2-(4-fluqro-2 %Eentiﬁ{?l}-&)hgnﬁ}){ylel %I%methf/l ethylla)r{naizrlt%l Iaﬁ%‘r%xv- o e

ethvl }- -Frv%lroxv- enzo(l 41oxazin-3-one 30
ield: 0.50 g (87%, hydrochioride); m.p. 278-280°C; mass spectroscopy: [M+H]" = 389

25  The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the
racemate anatogously to common methods known in the art.
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OO OH F OH 85 a) 1-(4-fluoro-2-methvl-phenyl}-2-methyl-propel acetate
500 mL of a 0.5 molar solution of 4-fluoro-6-methylphenylmagnesium
bromide and 23.2 mL (260 mmol) isopropylaldehyde are reacted
analogously to Example 1.8a). After 5 hydrolysis with 10% ammonium
chloride solution the aqueous phase is separated off and extracted with
diethyl ether. The combined organic phases are dried with sodium
sulphate and evaporated down. The &&ohol thus obtained is then
dissolved in 50 mL acetic anhydride, combined with | mL conc. sulphuric
acid and stirred for three hours at reflux temperature. Then the reaction
mixture is poured onto water, stirred for a further hour and 10 made
alkalinp(4tfiscextr asiac with gichiosa Qcdhe organic phases are dried

with ssediuey sulphaie mm%@ms@%%m&ﬁg&&mﬁ%ﬂhe and 23.2
distillation of the r% goéé?lagd iU R%Qr%g Ct ! the fo%@bOf 3,69lpyriess

Ii UId 105-

e Cﬁﬁsoro- -mefﬁmim T
mmc?fj At S gn- ﬁéﬂf}b“?‘%ﬁé&ﬁ% aﬁ*agﬁwfaééﬁitéf%}éo?é%fé hate
and WSW@EPW&H%QW@%H%%MF@ tiagel deooiedor Eoambnpsisia . 8b).

Y ell bt oFi etk 27O i9995)c@0: eliphuric acid and stirred for three hours at refiux
2-(4HmpeouBrarBibvihplanivh dideimeibwbethdamnedrsardes ipeepaiand
the anaBeeiPalifk 0t 300Nt RnArdlarene; ety shl-dried with
dlmesrémrﬁ@aygmrmgmﬁ% ieagied A% descrbed '&Jﬁmcgg@ﬂy FEdmid

d | h lid Id: I de);
mo;vgég%s -580C %i?)ég %érlnxgyi)%(%yo{r?g I ﬁmrﬁll ?FLI%)?OG% -me ?Eélfnp?f n?/InI ©

I-dimeth yl-ét §I(am| ol-1-hydroxv- ethvl}-4H-benzo[1.4loxazin-3-one

Prepared analogously to the procedure laid down for Example 1.6d) from
16. 950 ¥ 6+ Buasp3-methvl-phenvi)-1.1 -dimethvl-ethyll-formamide

benZf&»/(S{ Znmthibi Zimycoptad etydiA Hbenizo{db)dxesin: 3-one and
0,43a (23A mamobrizd 4pfinareeRsieiy-pbesmyl: kil dimath vxethytanine.

30 Yieltbw o5 gdiacdho ysraghloride); m.p. 233-236C. e)
8-{2-(2-(4-fluoro-2-methvl-phenvl)-1.1-dimethvl-ethvlaminol-I-hvdroxv-ethvl

iGG' Q 2@&(%"5'-_2@:%@%9] 4 i’liéfll 1 fqzdgngﬂ%r?%tg Qamine

In order to prepare the amine 27.0 g (130 mmol) N-[2-{4-fluoro-2-methyl-phenyl)-1,1-
dimethyl-ethyl]-formamide are reacted as described in the procedure laid down for
Exarnple 1.8¢}. White solid. Yield: 15.5 g (55%, hydrochloride); m.p. 277-280°C,

25 - -2 i i i-ethylamino]-1-hvdroxv-
ethvll-4H-benzo[l.4Joxazin-3-one
Prepared analogousty fo the procedure laid down for Example 1.6d) from (.95 g (2.66
mmol} benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[ 1 4 joxazin-3-one and 0.43 g
(2.37 mmol) 2-(4-fluoro-2-methyl-phenyl)-1,1-dimethyi-ethylamine.

30 Yield: G.75 g (55%, hydrochioride); m.p. 233-236°C.

e} 8-{2-12-(4-fluoro-2-methvi-phenvl
hydroxv-4H-benzo[1.4loxazin-3-one

-1.1-dimethvi-ethviaminol-1-hvdrox




The debenzylation of 0.70 g (1.36 mmol)
6-benzyloxy-8-{2-[2-[4-fluoro-2-methyl-
phenyl)-1,1-dimethyl-ethylamino)-1-hydroxy-ethyl}-4H-benzo[1,4)oxazin-3-
one yields the target compound in the form of a white solid, Yield: 0.50 g
(87%, hydrochloride); m.p. 278-280C; mass spectroscopy: [M+H] = 389.
5 The (R)- and (S)-enantiomers of thig mbodiment may be obtained by
separation of the racemate analogously to common methods ?mown in
the art. Example 1.10: 8- (2-[2-(2 4-difluoro phenvll-1

1-dimethvl-ethylaminol-|-hvdroxv-e W %}10 6-hv éi “ benfg[eth L
14RO b ORI R PR SO Ay T - st
4-dlifbBp efipris-AlatapiRro bR 1y i 1E h?ﬁzaee‘i EFiecBH Do
50 rkeelietmpbethar tarforadefedhdigswise within 20 minutes to a solution of
500 Yidido6.8025 3| ay @ tuibfideroberiZAfe feshsarisromiseyir MigiliyF 389,
ether. Then the mixture is stirred for 1.5 hours at reflux temperature and
the“ﬂﬂé’ﬁ@')ﬁ? )‘éﬂmnjo%éi‘s%lﬂ}@%ﬁhﬁﬁé@ﬂg%%@Bﬂﬂﬁ&dﬂ@%e@&hﬁfo%ﬁﬁﬁ
is se arat was di wtr& Swater, dried with.sQdium sulphate and
evaporatea Elé\ovﬁm

he fractlonal distillation of the 20 residues yields the
alcohol asa colourless I|qU|d(b p 70 73C/ 2 mmbar). Yield: 20.0

ming i -h

accordlng to the process descrlbed for Example 1. 8b) YeIIow 0|I Yield:
22.0 g (94%). c) 242 4- Pheryl?-1.1-dimethvl-ethvlamine Reaction
H

of 22.0 g (100 mmol) HN N
N-[2-(2,4-dif|uoro-phenyl)-|,1- yl-éthyly

the procedure laid down for Exagfple 1.8c). 30 Yie

hydrochloride); m.p. 201-203C. 87 dl 6 benzvloxv 8 (2 [2 (2
4-difluoro-nhenvl)-1 1-dimethvl-ethylaminol-i-hvdroxv-ethvli- 4H-benzo[ |
4loxa2|n 3 -one Reactlo}n of O 89 g (2 49 mmoI)

15 110 mL acetone, diluted thh 50 mL dwthyl ether, are added dropwise within 20 minutes
to a solution of 500 mL of 0.25 molar 2 4-difluorobenzylmagnesium bromide in diethyl
ether. Then the mixture is stirred for 1.5 hours at reflux temperature and then hydroiysed
with 10% ammonium chioride solution. The ether phase is separated off, washed with
water, dried with sodium sulphate and evaporated down. The fractional distillation of the

20  residues yields the alcohol as a colourless liquid (b.p. 70-73°C/ 2 mmbar).

Yield: 20.0 g (86%).

b) N-[2-(2 4-difluoro-phenyl]}-1.1 -dimethvl-ethvi}-formamide
Ritter reaction with 20 g (110 mmol) 1-(2,4-difluoro-phenyl)-2-methyl-propan-2-ol
25  according to the process described for Example 1.8b). Yeliow oil. Yield: 22.0 g {94%).

o) 2-(2 4-diflugro-phenyl)-1.1-dimethvi-ethviamine
Reaction of 22.0 g (100 mmol) N-{2-(2,4-difluoro-phenyi}-1,1 -dimethyl-ethyl}-formamide
analogousty to the procedure laid down for Example 1.8¢c).

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



benzo[1,4)oxazin-3-one and 0.40 g (2.16 mmol)
2-(2,4-difluoro-phenyl)-l,1-dimethyl- 5 ethylamine in the manner described
for Example 1.6d). Yield: 0.80 g (62%, hydrochloride); m.p. 245-247C. el 8
f2 12 (24difluoro-phenyl)-1
1-dimethvl-ethylaminol-I-hvdroxv-ethyl}-6-hvdroxY- 4H-benzo[
1,41oxazin-3-one 10 The hydrogenolysis of 0.70 g (1.35 mmol)
6-benzyloxy-8-{2-[2-(2,4-difluoro-pheri$d)-1,1-
dimethyl-ethylamino]-1-hydroxy-ethyl}-4H-benzo[l,4)oxazin-3-one yields
the target compound as a white solid. Yield: 0.48 g (83% hydrochlorlde)
m.oh 218 E-8riadd-gh el ’ NG YR ) .uwug FLETR0 ] VELOX
(S)@M@@mnbodrment may be obtained by separation of the
racemateraiialongushy tenedrbeaanoryetiodshkneinvinotye el Eample

1. 1%3&5{% iﬁﬁééﬂkfﬂé%@b@gvﬂﬁ mmol) 2-(2,4-difluoro-phenyl)-1,1-dimethy}-
S-SV el Rl & DYaoxv-4H benzo[1

5- drﬁ‘%m%. éfél/‘? ?ﬁ}\%ﬂ%}parﬁgg %e tarI;:t)clogpound is obtained

by reactmg a Grlgnard compoulnd prepared from 25 0 g 25 1 1 mo I

gl -henk anty 3 5- dlfluoro phenvl)-1.1- dlmethvl ethvlamlne The
1thtemee@aiugmer&5s5g)(ﬁggslmﬁmh)oi) 6-benzyloxy-8-{2-[2-(2,4-difluoro-phenyl}-1,1-
1-(3aardithioinyRhemyLl-BynetnRropar-d0] 1 3henth-2-8ng sediua eygEhide
welcégrg O.9:farmamide;;which is treated with hydrochloric acid in order to
cle hyellow-d. Xipld 4.8 GéarRRbpSNIH]" = 393
oy IR T LA O M A8 a8 S0Py =2

1% dimethyl- ethyr%amrnol -I- hvdroxv ethy 1mAén|_! Igae} Z0 b%a f{%d yas%rér %{g{pgf the
re YERGFST R

benz%@ﬁ%@{?%%%}%%?&ﬁ%&%%%%ﬂ‘gtB%?ﬁo[l 4)oxazin-3-one
and 0.80 g (4 32 mmol)2 (3 5 dlfluoro phenyl) -1,1- drmethyl ethylamrne |n1

240- @ﬂé{gexv-tl}i-bcnzo 1, 41oxazm—3-one
20

0O

H
HN Nx\@F

OH F

a) 1-(3.5-diflnoro-phenyl}-2-methvi-propan-2-ol

The target compound 1s obtained by reacting a Grignard compound, prepared from 25.0 g
25 (121 mmol) 3,5-difluorobenzylbromide, with 12.6 mL (171 mmol) acetone. Yellow oil

Yield: 13.5 g (60%).

b} 2-(3.5-difluoro-phenvil-1,1-dimethvi-ethviamine

The Ritter reaction of 5.5 g (29.5 mmol) 1-(3,5-diflnoro-phenyl)-2-methyl-propan-2-ol
3¢  and 1.8 g sodium cyanide vields 7.0 g formamide, which is treated with hydrochloric acid

in order to cleave the formyl group. Light yellow oil. Yield: 4.6 g (75%).




d) 8-f2-[2-(3 5-difluoro-nhenvl’)-1
1-dimethyl-ethylaminol-I-hvdroxv-ethyl')-6-hvdroxv- 10
4H-benzo[1.41oxazin-3-one Hydrogenolysis of 1.30 g (2.43 mmol)
6-benzyloxy-8-(2-[2-(3,5-difluoro-phenyl)-1,1- dimethyl-ethylamino]-
I-hydroxy-ethyl}-4H-benzo[1,4)oxazin-3-one yields the target compound
as a white solid. Yield: 0.90 g (86%, hydrochloride); m.p. 150-158C; mass
spectroscopy: [M+H]' = 393. 15 The (R)- and (S)-enantiomers of this
embodiment maybe obtained by separation of the racemate analogously
to common methods known in the art. Example 1 .12:

8-f2- [2 (4 ethoxv nhenvl) 1 1 dlmethvl ethylamlnol I hvdroxv ethvl) 6 20

[2- (|methyl ethyII carbmate 15. 0 g (50 mmoI)
bengy ks 4rbnidroxy qisemhol belimeiys-atybh-carhammate are/stiied with
4.5 %&&&mm&emlam 26 202 e 2Q IR ROIASSUM, Carengte
for 1% riours Q\Qgtw‘menra%ﬁ&non mixture is combined with ethyl

acetate e wi er ang dr ith sodium sulphate. After
the gb%eﬁggﬁa{ve éwh L}cﬁl q it 3 éaybz%ogv oil remains (15.0 g, 92%),

WhICh is further reacted dlrectly 89 b 2 (4 ethoxv-henvll I

: -nrmethyl ethyl] carbamate in 100 mL glacial
acet}g'aegéﬂ&mb ok \(ids Zhongipdideivmioan-shafedab(Aigosio-ahehthen! -
hydragemnates akaikan anardd s 0GHTheratalyskin Hleledadt ardithe
f||tra5§n§33r§1§qsf5%§gg@nt The residue is dissolved in a little water, made
N (CH TN % um Dyedsoxide; seliiop and.extracted with &L 393
acetat &r anlc ase Is washed with water, dried with sodium

ulphate and evaporated down. The crude PErOdUCt is dissolved in cth
acetPitie S SePRMBeRAR B AT AP EOPR BEIAC e B8Ry on of e
precipitateie ;aresIndyde eprerep Mstbedy kate s tion filtered and dried.
10 Yield: 8.8 g (hydrochlorlde 84%) m.p. 198 200C. c) 6 benzyloxv 8 (2

o S SNARA) h bagmtiiviihvdrox v-ethyit-6-

20 hvdroxv-drH-benzohAloxazm-?v-one

s8]
ﬁ/\o oW
1
s T
O
OH

25 ) benzvi [2-(4-ethoxy-phenvl)-1.1-dimethyl-efhyi]-carbamate
15.0 g (50 mmot) benzyl {2-(4-hydroxy-phenyl}-1,1-dimethyl-ethyl]-carbamate
are stirred with 7.5 mL (52 mmol) ethyl iodide and 21 g (150 mmol) potassium carbonate
for 10 hours at 96-100°C. The reaction mixture is combined with ethyl acetate, washed
twice with water and dried with sodium sulphate. Afier the solvents have been distilled off
30  ayellow oil remains (15.0 g, 92%), which is further reacted directly.




4H-benzo(1.4)oxazin-3-one 2.14 g (6.0 mmol)
6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-ben20[1,4)oxazin-3-one 15
and 1.0 g (5.2 mmol) 2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamine are
stirred in 40 mL ethanol for one hour at 50-80C. After cooling to ambient
temperature 0.23 g (6.0 mmol) sodium borohydride are added and the
mixture is stirred for a further hour. The reaction mixture is combined with
5 ml acetone, stirred for 30 minutes, #dified with glacial acetic acid and
evaporated down. The residue is combined with water and ethyl acetate
and made 20 alkaline. The organic phase is separated off, washed with
watBh 2R RSB i -SSR EEHHEPEed from solvent in vacug, The
re&d@@h@@@%ﬁ/éa(é%mﬁq}% RS Qc@téfé"’ﬁﬁﬂ‘%ﬂférl SRR e
concarbatdsnchficracithan dedfivited withmeimgsyystier patldiup g charcoal (10%)
precipitatediersgstioen fillaredmnd washedvithtdistiyfikdvé ofivitB sl
Y ielghe: GQr( @1 %n: dreshirridelsongs i 14121 Gaier, 20l dficiBiknith ethaxv
Phenv} % Ldimsthvksty aminakiivdieenstivlisl-mdtid bubanaalne

4oxa |n30

chorf e AR s el D rﬁfr"dff :
hydrgs! é VHRoRe aﬁ‘fé ?fz?r’éfi-one n met are
hyd@g@ﬁ%@%ﬁﬁ@%@‘é@ﬁ@‘ﬁ%ﬁbﬁfﬁdsﬁﬁ%ﬁ%@% (TfSi Pf%s catalyst at
1ambseit t&rh pSratuchionidr fdtmianpré88¥H° Fhe catalyst is suction filtered
and the filtrate is evaporated down. The reS|due is dlssolved in5mL

ethapal-bheating (inocuated and il aeta oty
precigitaied.is filtergad ff,and washed. Whlte solid. Y|eId 1 0 g (83%
hydfif' E%L?Xi% Po 635 AAIG: AR5 SPAGHREIR M e S0 k302500 onc

The
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1-dinsestivn-haryrntinatie WSY@MW e %/azfﬁﬂbeéﬁ%ffm reaction
1. 41@)¢awm43mn@1®d~®1t@§-|m}-{aﬁpww icu(g(} minutes, acidified with glacial acetic

5-dimethaddpenvie? dnethVharsiian ol @016 Gttainethbei theceatectignnade
of ethl£25-dineibytphanideatate fihdmativinagneasiefwith sodium
sulphate and freed from solvent in vacuo. The residue 1s dissoived again in ethyl acetate
and water, combined with conc. hydrochloric acid and diluted with diethyl ether. The solid
precipitated is suction filtered and washed with diethy! ether. White solid.
Yield: 2.0 g (61%, hydrochloride); m.p. 214-216°C.
25 _
) 8- £2.12-(4-ethoxy-phenvl}-1.1 -dimethvi-ethviaminol}-1-hvdroxy-ethvl}-6-hvdroxy-4H-
benzol1.4loxazin-3-ons
1.5 g (2.8 mmol) 6-benzyloxy-8-{2-[2-(4-ethoxy-phenyl)-1 ,1-dimethyl-ethylamino}-i-
hydroxy-ethyl }-4H-benzo[ 1, 4Joxazin-3-one in 80 mL methanol are hydrogenated with 250
30  mg palladium on charcoal (10 %) as catalyst at ambient temperature and normal pressure.
The catalyst is suction filtered and the filtrate is evaporated dowr. The residne is dissolved
in 5 mL ethanol by heating, inocuiated and diluted with ethyl acetate. The solid
precipitated is filtered off and washed. White solid.
Yield 1.0 g (83%, hydrochloride); m.p. 232-235°C; mass spectromeiry. [M+H]" = 401.




bromide. b) 2-03 5-dimethvl-phenvll-1,1 -dimethvl-ethvlamine By reacting
6.00 g (34 mmol) 1-(3,5-dimethyl-phenyl)-2-methyl-propanol-2-ol and 2.00
g 15 (41 mmol) sodium cyanide in a Ritter reaction, 2.40 g
2-(3,5-dimethyl-phenyl)-I,I- dimethyl-ethylformamide (35% yield) are
obtained, To liberate the amine the formamide (2.40 g, 11.7 mmol) is
treated with hydrochloric acid. The preparation and working up are
carried out analogously to the proced B laid down for Example 1.8c). Oil.
Yield: 1.70 g (82%); mass spectroscopy: [M+H]' =178. 20c) 6
benzvloxy-8-{2-[2-(3 5-dimethvl-phenyl)-1 _ .
1-dife A - aeren s R gf Shv abag ey a2 S IRRERY feagiga of the
Preparedtanalogmusiyotertireop roghetlirknhid iddhenrfor Example 1.6d) from
1.47 g (4.1 mmol)
benzylaxyrsr (2-ethexy-3: bydrenyraseiv)-AHdearalbHioxszin-Bioteand
9'65e@v1 2 34(.0me 263 PAlimethylphenyl)-1,1-dimethyl-ethylamine.
T1.TQ 0, hydrochloride); m.p. 220-222C. d) 8 {2 12 (3
Sdimethvl-phenvl)-1 1-dgnethyl-ethylaminol-l-hydroxv-ethvl}-6-hvdroxv-
4H-benzof |,41o0xazin-3-on SOOTheﬁrgq;t compound was obtained after
hydrogenolysis of 0.90 g 9 _NZYIAXY8-
(2-[2-(3,5-dimethyl-phenyl)-1 4 ethyl-e -hydroxy-ethyl)-4H
91 benzo[l,4]oxazin-3-one andTecrystallisation of{the crude product from
isopropanol. White solid. Yield©8.50 g (69%, hydrochloride); m.p.
235-238C; mass spectroscopy: [M+H]+ = 385. 5 The (R)- and

(S)-epantiomers, of this ambadiment maybeobtained by separation of the
racemare analogously o € ethads known in.the.ad; ;
L S S b e
Alox 8RBy 1)-ethviaminol-2-methvl-propel}-phenoxy)-butvric acid 10 O~0
OHH HN~N~OOH OH

b) 2-(3 5-dimethvl-phenvi)-1.1-dimethvi-ethviamine

By reacting 6.00 g (34 mmol) 1-(3,5-dimethyl-phenyl)-2-methyi-propanol-2-ot and 2.00 g
15 (41 mmol) sodium cyariide in a Ritter reaction, 2.40 g 2-(3,5-dimethyl-phenyl}-1,1-

dimethyl-ethylformamide (35% yield) are obtained. To Hberate the amine the formamide

(2.40 g, 11.7 mmol) is treated with hydrochioric acid. The preparation and working up are

carried out analogousty to the procedure laid down for Example 1.8¢). Oil.
Yield: 1.70 g (82%); mass spectroscopy: [M+H]™ = 178,
20
o) 6-benzvioxy-8-{2-[2-(3.5-dimethvl-vheny)-1.} -dimethyvl-ethylaminoi-1 -hvdroxy-
ethyl}-4H-benzol 1 4loxazin-3-one
Prepared analogously to the procedure laid down for Example 1.6d) from 1.47 g (4.1
mimnol} benzyloxy—S-(2~ethoxy—2-hydroxy-acetyl)-4H~benzo[1,4}oxazin-3-one and 0.65 g
25 (3.7 mmol) 2-(3 ,5-dimethyl-phenyl)-1.1-dimethyl-ethylamine.
Yield: 1.1 g (51 %, hydrochloride}; m.p. 220-222°C.

Q) 8-{2-[2-(3 5-dimethyi-phenvl}-1.1 -dimethvi-ethylamino}-1-hydroxv-ethvl}-6-hydroxy-
4H-benzo[1.4loxazin-3-cne

30  The target compound was obtained afier hiydrogenolysis 0of 0.50 g (1 .71 mnmol) 6-
benzyloxy-8-{2-[2-(3,5-dimethyl-phenyl)-1,1 -dimethyl-ethylamino}-1-hydroxy-ethyl}-4H-




a) ethyl 4-14-(2-amino-2-methyl-propel)-phenoxvl-butt 4.5 g (15.0 mmol)
benzyl [2-(4-hydroxy-phenyl)-1,1-dimethyl-ethyl]-carbamate, 2.3 mL 15
(16.0 mmol) ethyl4-bromo-butyrate, 2.3 g (16.6 mmol) potassium
carbonate and 0.3 g (1.8 mmol) potassium iodide in 20 mL
dimethylformamide are heated to 120C for 13 h. The reaction mixture is
diluted with ethyl acetate and washed successively with water, sodium
hydroxide solution and water. The orgg&hic phase is dried with sodium
sulphate and evaporated down. The residue is purified by
chromatography (eluant: cyclohexane/ethyl 20 acetate = 9:1). 5.0 g of a
yellbaezofl j4jisalaté epndnit reisysidSobiatofiBemdk mebtic forsid saprgpancl. White
hydsgigenated with 1.0 g palladium on charcoal as catalyst at 40C and 3
baryThe catalysioisliferadaitand thesfitiate isfiagetiasotvent Thess.
residue is dissolved in diethyl ether and combined with ethereal

yd cér}grl 1. The SO|Id cipitated is suction filter, gs@g '
Ve SRR A O
ethyr.cemate ana.egous]y to common meth 0 s known in th
4-(4- (2 [2 (6 benzvloxv 3-0xo- 3 4 dlhvdro 2H- benzo[l 41oxazin-8-yl)--2-

fixeonpl 2l FHSE =Pt B RN IR (3, 36 mmol)
wHoxmazindione and

10.90 g (3 22 mmol) ethyl
4-[4-(2-amino-2-f rop
manner described for Example 1. gd) The crude product is dissolved in 10
mL ethyl acetate an water ard C ed with oxalic acid with
stirring. The 92 soluti iluted with di golid
precipitated is suction filtered and washed with 8 iethyl et r, Yield: 1.20 g
(54%, oxalate); m.p. 22F527C. c 4 4{21[2 (6 benzvioxv 3oxo 3
4- d|hvdro 2H- benzorl 4loxazin- 8 vII 2- hydroxy-
ethyha ) yiibureite A solution of 1.00 g
(1.73 simalp mm%&éﬁ%i&(ﬁr&eﬂ;w%wﬁrqw&dydeyeﬂmmmmhL

5 4]%3@@ e L)ﬁ%laydmbem{@@ e B aHN-ReRViRReRRNY It wrat: 5
ein @%ﬁﬂe&% 4 HARIE A ﬁf&éaﬂa}dé I sioding Dydeoides . e

solutlon rgilzd}z(eld ‘r‘%{‘}u 0.m %ut&s and then ne rgllsced wi
hydro%ﬁfg?lc acl SEoILtoN 1% evapora own

remaiiivyife RGN e P PSRRI L T AR T 3%"’(3?t|on of a
crysteRsERIehATER cT 8B IRHA pFoRIp s 8 WARHIE S AOeR Sralgbtepe othy!
Washedawit P At StOnef andidiethyh therdvibidh B35 IR mipeetic acid and
216-2B6gethod-(A1{2 [Petputisdicn 2o GabneclabasveBatye0aBtd>ClilmyddB bar. The catatyst
0-2Hnl38R7ZQA(deA4BZ M B1Vik Bded from solvent. The residue is dissotved in diethyl ether
ethV'Q@&%&@%@éﬁ%@ﬂ‘ﬂ}%&%‘é&ﬁuw{&@ﬁi grecipitatcd is suction filtered and

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

swegy ml}lh v(ater sodium

2
W

é-benzvloxy-3-0x0-3.4-dihvdre-2H-benzol 1 4loxazin-8-vyI)-2
hvdroxv-ethviamino]-2-methyl-propvli-phenoxvi-butvrate
1.20 g (3.36 mmol) benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl }-4H-benzo[ 1 4Joxazin-3-one
and 0.90 g (3.22 mmol) ethyl 4-[4-(2-amino-2-methyl-propyl}-phenoxy]-butyrate are

30 reacted in the manner described for Example 1.6d). The crude product is dissolved in 10
mL ethyl acetate and 10 mL water and combined with oxalic acid with stirring. The




0.70 g (1.28 mmol)
4-(4-(2-[2-(6-benzyloxy-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-8-
yl)-2-hydroxy-ethylamino]-2-methyl-propyl}-phenoxy)-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 20 and the
filtrate is freed from solvent. The prodét is obtained by crystallisation from
a methanol/acetone mixture. Yield: 0.40 g (68%); m.p. 201-204C; mass

spectroscopy: [M+H] = 459. The (R)- and (S)-enantiomers o 1th S1 and
embdiadnfiviEg B Gistrh elb S paratib AroRIRCS PEERMAE

analegedsiitdigbyhetion Yiethdds kAt IelRE aRPERAIIE-1.15: 8{2 [2
(3 4 difiuoro-phenyl}-1 I-dimethyl-ethvlaminol-I-hvdroxv-ethvl}-

6-hyrlroxv-AH- mwiaxmﬁzm&m&@m EHO1: M B 3003

) Ll Adifve ) gaQ;IdA Grignard reagent is

prepa §ut1 nf ) 3 FTH‘% 2!133- A% E- 9» &QW&&B@Q&&H%@QR-
realted with mmo&_l cetone, Light.yel %ﬁa%@?b&ﬂaﬂe in 25
(4735/’3)‘7’?511\%?{3@’58 (Gl gecta?'e?merf eum é’ m‘t ) N[22

4- dﬂéd?@%@ﬂ?/ﬁ%blnﬁ‘}ﬁ‘fw BthvIRes? ‘ﬁﬂﬁﬁ%mfhe ar uéjle com pound |s
obtaivratebyng HRinorrssdon Wit A RSy 89T fih g poEign is evaporated dowm

m.fmm;mny@ammwsgm@ansmmmq}éww reiha 294 reehs:
Mass-RaRkem ety sl freigilsed 10ht)as @it fllewd-pidaraed with acstone

1-digggthvisetomaming4 09 G 1a &% mynoly-218°C.
N-[2- (3 4-difluoro-phenyl)-1,I-dimethyl- ethyl] formamlde are dlssolved in

etha(P E_ﬁg]gl_ﬁegownla _
refi at ST U Qn IS qure onto ice water made
lalkafEiamincldans e - s
tentbibyiethymmeNr (T [6-@&%&5%3&@%@«%%% S iRkt Bred
with baiarirecistatemin EreelaeE doRie YENSHREH AL 4P 92%%);
massbpechan eit? fiVl-abtjicaddd hydrogenated in the presence of 150 mg paliadlum
| on charcoal (10%) at ambient teraperature and normal pressure. The catalyst is filtered off
20 and the filtrate is freed from solvent. The product is obtained by crystallisation from a
methanol/acetone mixture.
Yield: 0.40 g (68%); m.p. 201-204°C; mass spectroscopy: IMHH]" = 459.

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

Example 1.15: §-{2-[2-(3.4-difluoro-phenvi}-1.1 -dimethvl-ethviamino]-1-hydroxv-ethvl}-

6-hvdroxy-4H-benzol 1 4loxazin-3-one
° e} OH
Y\ y

HN N7\/\©[¥;

OH
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d) 8 {2 [2 (3 4difluoro-phenvl)-1
1-dimethvl-ethylaniinol-1-hvdroxv-ethyl}-6-hvdroxv- 20
4H-benzoll.4loxazin-3-one 357 mg (1 mmol)
6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-benzo[1,4]oxazin-3-one
and 185 mg (1 mmol) 2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamine are
stirred for 30 minutes in 5 mL tetrahydrofuran at ambient temperature.
The mixture is cooled to OC and undér an argon atmosphere 1.5 mL of a
2 molar solution of lithium borohydride in 25 tetrahydrofuran is added
dropW|se thereto. The resulting mixture |§ stirred for 30 min at ambient
o R R R dficHiUromethane and 3 mi- wate

strrr«ééf“t@“"éd fﬁtﬁ%@r‘h@ﬁ?aéeﬁdrﬂ‘fé%?ﬁh%té]d TR e é’fﬁ??im%cé“g i
contaEminetidevisthidfordntiite mneheasatersnt-SaEHe e residue is
disspkied ingwsdipfolvaing hysltegenatedemithopattadianT 1oh-charcoal
{10%) as catalyst at 2.5 bar and ambient temperature. Then the catalyst is
99@1 @ifft@rl&l Brudespraductdsmysifieehiay chromatography.
Wh' S R S%L%&@J%Jﬁmetpésat&t%mg BOPSGASGONY:s

%5 T‘E\ﬁ% ?ndﬁéar)z rla]rj {’nelrs of r1h|s embodiment may be
obteﬂ é*af% ? Fation-of C A

2 e racem a%? ously to common methods
knowHfh 1 St 35reas ERpit 16 8o f%chloro 4-fluoro-nhenvll-1

1q- drmethvl ethylamrnol -I- hvdroxv- ethyl
ol P (Buites 2ibamgnc0 OHH ClI HNINF OH 5 a)
1 (2 @bﬂqra-aﬂfﬂfthm@ phemyjaﬂmhyienpbﬁah@mﬂmﬁ@atbﬁmm (97
mmebsaetay {R-eblosandldormmpbanyldachtate anthABhmicofarBignalartiux
SO'“I%&Q@@WA%%@%M&HE@ paicledanal agomsly, inatheipiocedit edaisn
%OW v‘}%é ;jl?m %actgc?%xa’l(?embm}qt%e(gyfémg% ﬁ!-é@ﬁ?: Bltfﬁ&val)elvashed with

dintet y1 or amr 7.5 Y N
1- Z%ﬁi’&r%- -fmor 1 algd(cv orate% 1) ellow oi

an- -o were reacted and
Work\é‘ﬂl‘iljﬁ a%?&h&‘?ﬁsﬁ?écﬁf’&?gaﬁé) é%zcrlloed for Example 1.8b). The

0|I thus obtalned was chromatographed for further purlflcatlon on a short
. ” ety ke b I e e ’ 1

187%) EM& rsgrggtrzﬁmetgy [M+H] = 230/232
157 mg (1 mmol) 6-venzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}- ~-4H-benzof 1 4]oxazm«3—one
and 185 mg (1 mmol) 2-(3,4-difluoro-phenyl}-1,1-dimethyi-ethylamine are stirred for 30
minutes in 5 mL tetrahydrofuran at ambient temperature. The mixture is cooled to 0°C and
under an argon atmosphere 1.5 mL of a 2 molar solution of lithium horohydride in

25  tetrahydrofuran is added dropwise thereto. The resulting mixture is stirred for 30 min at
ambient temperature, combined with 10 mL dichloromethane and 3 mL water, stirred for a
further hour and then filtered through Extrelut ® The eluate containing the etbanolamine is
freed from solvent. The residue is dissolved in methanol and hydrogenated with paliadium
on charcoal (10%) as cataiyst at 2.5 bar and ambient temperature. Then the catalyst is

30  separated off and the crude product is purified by chromatography. White soiid.
Yield: 31 mg (6%, trifluoroacetate); mass spectroscopy: [M+H]+ = 383.

The (R)- and (S)-enantiomers of this embodiment may be obtained by separation of the
racemate analogously fo common methods known in the art.
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15 c) 2-(2-chloro-4-fluoro-phenyl}-1.1-dimethyl_ethylamine Reaction of 7.4
g (32 mmol) N-[2-(2-chloro-4-fluoro-phenyl)-1,I-dimethyl-ethyl]- formamide
as described in the procedure laid down for Example 1.15c). Brown oil.
Yield: 5.14 g (79%); mass spectrometry: [M+H]" 202/204. 20 d) 8 {2 12 (2
chloro-4-fluoro-phenyl)-1 1-dimethyl-ethvlaminol-1-hvdroxv-ethvl}-6-
hvdroxv-4H-benzo[ 1.4loxazin-3-one 357 mg (1 mmol)
6-benzyloxy-8-(2-ethoxy-2-hydroxy-adtyl)-4H-benzo[1,4]oxazin-3-one
and 202 mg (1 mmol) 2-(2-chloro-4-fluoro-phenyl)-1,1-dimethyl-ethylamine
are reacted 25 with lithium borohydride analogously to the procedure laid
dovy fonfexamnle 8. dr-dabanayiatentne othanalamine thiw olbtaivecd -
itis gissalved In 3 b dichlosgmethapgeand cooled to -78C. At this

temperature Z mlof aTmolar solution of boron tribromide in
dichloromethane is addgd dropwise and the mixture is slowly left to come
up to ambient temperatm reb’tlorp, mlxture s combined with 10 mL
dichloromethane and 3 nfi vater-anelMiliered thvqugh Extrelut(r). The
eluate is freed from solvent Bl '

chromatography. White solid. 95 Yield: 70 mg (13%, trifluoroacetate);
mass spectroscopy: [M+H]' = 4@9/11. The (R)- and (S)-enantiomers of this

§ng§i'{§y@ﬂgmeyﬂggrQQ@m o hEenaation.of the racemate analogously
t80 {ng m chrl‘| | 1 ™ C}q}q @%h%og—)@m;% E;h%r?yl} -acetate zznd 98 mL ofal
- foro- amin
hyd?B?e\af uBéh %zwlfgl one %{—?%—Ioml}? tﬁe ﬁ?ﬁégﬁhs%%u%m E)OF
3005?5@”(@52}1 ii‘%mol) 6 benzyloxy -8-(2, 2 -dihydroxy-acetyl)-4H-
benzo[1, 4)0xa2|n 3 -one and 200 mg (1 09 mmol) .
12-(4 } ~fivos patvhetlil Bienagieanol was
combmg@mmma@mmrmmﬁnsmwm%mmé@ aresoecrhand
Mixtyruas ek 0 seotdeamtianttedperate: 3B HOE thnmiohist
15 sqdium, 'mugfdpumowmeggeﬁcﬁ{& tiae, ERSHILInG MMMt PS Slistad
for 1 hour, TN NS 0.1y it Vield: 7.4 g (87%); mass spectrometry: [M#H]" = 230/232.

15

_I

o) 2-(2-chloro~4-fluoro-phenvl)-1.1-dimethyl-ethylamine

Reaction of 7.4 g (32 mmol) N-[2-(2-chioro-4-fluoro-phenyl)-1,1-dimethyl -ethyij-
formamide as described in the procedure laid down for Example 1.15¢). Brown oil.
Tield: 5.14 g (79%); mass spectrometry: [M+HT" = 202/204.

20
&) 8- {2-12-(2-chioro-4-fluoro-phenvl)-1.1 -dimethyi-efhviamino}- “hydroxy-ethvl-6-
hvdroxv-4H-benzo! 1.4loxazin-3-one
357 mg {1 mmol} G—benzyloxy-8-‘(2~eth0xy—2-—hydroxy-acetyl}-éiH»bcnzo[1,4]oxazin-3-one
and 202 mg (1 mmol) 2-(2-chioro-4-fluoro-phenyl)-1,1 -dimethyl-ethylamine are reacted
25 with lithium borohydride analogously to the procedure laid down for Example 1.8d). To
debenzylate the ethanolamine thus obtained it is dissolved in 3 mL dichloromethane and
dooled to -78°C. At this temperature 2 ml of a 1 molar solution of boron iribromide in
dichloromethane is added dropwise and the mixture is slowly left to come up to ambient
temperature. The reaction mixture is combined with 10 mL dichloromethane and 3 mL
30  water and filtered through Extrelut®. The eluate is freed from solvent and the residue is
purified by chromatography, White solid.




reaction mixture 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 acetateimethanol), thus yielding 305 mg ethanolamine. This
was dissolved in 3 mL dichloromethane and cooled to -78C under an 20
argon atmosphere. 3 mL of a | molar solution of boron tribromide in
dichloromethane were added dropwisc?é and the mixture was stirred for
one hour at -78C and 20 minutes at ambient temperature. Then at -78C 3
mL conc. ammonia solution were added dropwise and the mixture was
stirigeldorBrmitite iffvecreamtib mmbepaerwer cdMbified 40RH Lammonium
chloride solution and extracted with ethyl acetate. The combined organic

25 phages WES, evaberaleddRuiaBe e iesidueruaschy afpatagiaphed

for frther. B%ES&B‘% Glica ggl et dichigiomethane/methanol + 1%
mmonia). Beige solid: 93 mg (26%) mass spectrometry [M+H] = 391,
he Q) and QSZ en -

sepataH a oj '

Fble 2 (4 -bromo-nhenvll-1
1- drmethvl ethvlamrnol |- hvdroxv -ethyl)-6-

hvdroxy-4H-benzo[1.41 -ong-0O~O OH HNH N Br OH The
preparation and debenz tron of the etlfanolaming were carried out as
described for Example 1.17 300 mgﬁ@&
6-benzyloxy-8-(2,2-dihydroxy-ag# enzo azin-3-one and 250
mg (1.09) mmol) 2-(4-bromo- p gnyl)-1,1-dimethyl- ethylamine. Beige

solid. Yield: 54 mg (14%); mass spectrometry [M+H]+ = 435, 437. 10 The
?R )- and (S)-enantiomers of this embodiment may be obtained hy

Sep B PUARD R B TBERRFS OO FENSES Fbwn in

the Btz kATvotent 3018 42320040 (RS- P4 chloro-phenyl)-1,1-dimethyl-
1-disgsthavkethadaini sibbddh vasoxmistiay R dhblecular sieve and stirred for 90 minutes

hvdrexy-dHahanzalk, 410%381R38t0 8@ hMt dmperature, 35 mg (0.91 mmol) of
15  sodium borohydride were added and the resulting mixture was stirred for 1 hour. Then the

- reaction mixture was combined with sodinm 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), thus yielding 305 mg
ethanolamine. This was dissolved in 3 mL dichloromethane and cooled to -78°C under an

20 argon atmosphere. 3 mL of a 1 molar solution of boron tribromide in dichloromethane
were added dropwise and the mixture was stirred for one hour at -78°C and 20 minutes at
ambient temperature. Then at -78°C 3 mL conc. ammonia solution were added dropwise
and the mixture was stirred for 5 minutes. The reaction mixture was combined with
ammonium chloride solution and extracted with ethyl acetate. The combined organic

25  phases were evaporated down and the residue was chromatographed for further
purification (silica gel; eluant: dichloromethane/methanol + 1% ammonia). Beige solid: 93
mg (26%); mass spectrometry: [M+H]" = 391

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



HN N OH 300 mg (0.91 mmol)
6-benzyloxy-8-(2.2-dihydroxy-acetyl)-4H-benzo[1,4)oxazin-3-one 20 and
183 mg (1.09 mmol) 2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamine were
dissolved in 3 ml ethanol. Molecular sieve was added and the mixture
was heated to 80C for 30 minutes. After cooling to ambient temperature
35 mg (0.91 mmol) sodium borohydride were added. The mixture was
stirred for | hour at ambient temperaturg ruhren, then sodium hydrogen
carbonate solution was added to the reaction mixture and this was

extracted Wlth ethyI 25 acetate The organlc phases were evap rategl
- & -..‘ ! % ! A t AR : A 5

A, 1b0[ THd dagnine thus obtained (223 mg) was
dlssolved in methanol in order to cleave the benzyl protecting group and

hydrogenated 97 with 1 pallagiym hydroxide as catalyst at ambient
temperature and normal

dichloromethanelmethanol). Bele solid. 5 Y|eld 76 mg (22%) mass
spectrometry: [M+H]t = 375. The R)- and (S)-enantiomers of this
émbodiment maybe obtained by separation of the racemate analogously
to commeepmaithods ketewayiitithefart. cIguThmofol SrngesA o antrsaped for
form Mlﬂ&pmcﬁﬂg 1odhe: vantisn!Ndsyaigodyes dhiadtiadranakegd$h to
the synthesiaaxampiss desssingd hewinbeioreubrxanpieedydq; 1 -dimethyl-
8-{2-[ge( f‘é\g]}ﬂgrﬁe? maﬁﬁomehﬁ%@zw limathybeibyiamin sy = 435, 437.

hgdroxy }-6 hydroxy -4H- benzo[ 1, 4 oxazin-3-one; 15 Example 1.21:

2-(4-fluoro- 2 ,6- drmethyl drmeth l-eth Ia nQ fih
hydr - e 378?8 Q/‘%’ﬁ oxazrn )éonEety S]Lgmtmno )

8-{2- W@@hﬁ%@@ﬁﬁtww amrno] I-hydroxy- 20
ethyl}-6- hydroxy -4H- benzo[l 4)oxa2|n 3 -0ne; Example 1 23

ﬁtyl)hﬁdhygr@x%ﬁbhmg%_]p__ %azin- 3 -one; 25 Example 1. 24
8-{2-[2-(4-chloro-2-fluoro-phenyl)-1,1-dimethyl-ethylamino)-1-hydroxy-

ethyl}-6-hydroxy-4H-benzo%}Hoéazi -one; Example 1.25:
8-{2-[2-(3-chIoro-4-f|uoro-prianyI) 1,1-

OH

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

20  and 183 mg (1.09 mmol) 2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamine were dissolved in 3
ml ethanol. Molecular sieve was added and the mixture was heated to 80°C for 30 minutes.
After cooling to ambient temperature 35 mg (0.91 mmol) sodiom borohydride were added.
The mixture was stirred for 1 hour at ambient temperature rithren, then sodium hydrogen
carbonate solution was added to the reaction mixture and this was extracted with ethyl

25 acetate. The organic phases were evaporated down and the residue was chromatographed
(eluant: hexane/ethyl acetate/methanol). The ethanolamine thus obtained (223 myg) was
dissolved in methanol in order to cleave the benzyl protecting group and hydrogenated



ethyl ) -6-hydroxy-4H-benzo[ 1,4]oxazin-3-one; 30 Example 1.26:
8-{2-[2-(2,6-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino)-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4)oxazin-3-one; Example 1.27:
8-{2-[2-(2.5-difluoro-4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-1- 35
hydroxy-ethyl}-6-hydroxy-4H-benzo[l,4]Joxazin-3-one; 98 Example 1.28:
8-{2-[2-(4-fluoro-3,5-dimethyl-phenyl)-1,1-dimethyl-ethylamino]-I-
hydroxy-ethyl)-6-hydroxy-4H-benzo[ | #)oxazin-3-one; 5 Example 1.29:
8-{2-[2-(3,5-dichloro-phenyl)-I,I-dimethyl-ethylamino]-I-hydroxy-ethyl}-
6-hydroxy-4H-benzo [ 1,4)oxazin-3-one; Example 1.30:
8-{2+{@-{A0chd prbaGiwmathigriopide ps ARl Bt dirrraRh R ESTARAEARTA 89 C PR SRS TS
ethyitheGrany i aray-dbbhdaen 6] d, A)oatapi fsBugh €l OFE sarfipfets w3y freed from
8-{ 2l by et phenyddzapmatiyice thylamino] - 1-hydroxy-
ethyh@shydioxdiens o d.40xazin-3-one; Example 1.32:
-{2512-(3;methylsphenyD- 1. l-dimethylzethylamino]-1-hydroxy-ethyl}-6- 15
sy b LR

8-{2-[2-(3,4-dichioro-phenyl)-1,I-dimethyl-ethylamino]-1-hydroxy-ethyl}-
6-h9é‘ﬁ£%¢ﬂ4-‘l§é’ﬁ%{“ffﬂiﬁ>?£§?ﬁ-§!‘8ﬂ@”§§ BB Eyls)qﬁ/?réa" e

icament
conthirmtio araingsiefycoRmmen BadRts ersie Bt Hore compounds of

general formulal OH 2 R Ra Me Me HP~H R' O~O OH 51 wherein n
1dencteTdicnd; bentiesthydiedemdadigge he@i«Gibatiyl gso be obtained
'O'Qﬁaﬁéﬁﬁéi%i the synthesis examples described hereinbefore:

Example 1.20: 8- {2-[2-{4-fluoro-3-methoxy-phenyl}-1,1-dimethyl-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4}oxazin-3-one;
13 :
Example 1.21: §-{2-[2-(4-fluorc-2,6-dimethyl-phenyl)-1,1-dimethy}-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo{1,4Joxazin-3-one;

Example 1.22; 8-{2-[2-(4-chloro-2-methyl-phenyl)-1 ,1-dimethyl-ethylamino}-1-hydroxy-
20 ethyl}-6-hydroxy-4H-benzo[l,4]Joxazin-3-one;

Example 1.23: §- {2-[2—(4-ch10r0-3-ﬂuoro—phenyl}-l,1-dimethyi-ethylamino}-l—hydr(}xy-
ethyl}-6-hydroxy-4H-benzol 1 4Joxazin-3-one;

25  Exampie 1.24: 8- {2-[2~(4—chloro-.?-ﬂnoro-—phenyl)-1,l-dimethyl-ethyEamino}l-hydroxy-
ethyl}-6-hydroxy-4H-benzo{ 1 4]oxazin-3-one;

Example 1.25: 8-{2-[2-(3-chloro-4-fluoro-phenyi}-1,1 -dimethyl-ethylaminol-1-hydroxy-
ethy!}-6-hydroxy-4H-benzol 1 ,4Joxazin-3-one;

30
Example 1.26: 8-{2-[2~(2 6-difluoro-4-methoxy-phenyl}-1,1 -dimethyi-ethylaminoj-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo{ | 4}oxazin-3-one;

Example 1.27: 8- {2—{2-(2.5-diﬂuoro-4—mcthoxy—phcnyl)—1,1-dimethyi-ethy1amino}—l-
35  hydroxy-ethyl }-6-hydroxy-4H-benzo{ | 4Joxazin-3-one;



10 R2 denotes hydrogen, halogen, C1-C4-alkyl or -O-Ci-C4-alkyl; R;
denotes Cj-C4-alkyl, OH, halogen, -O-C;-C4-alkyl,
-O-Ct-C4-alkylene-COOH, -O-C | -C4 -alkyl ene-CO-O-C i -C4-alkyl, at
least one other active substance 2. 15 2) Medicament combinations
according to claim 1, which contain in addition to one or more compounds
of formula | as an additional active suegtance 2 one or more compounds
which are selected from the categories of the anticholinergics 2a , PDE IV
inhibitors (Lb), steroids 2c , LTD4-antagonists (2d) and EGFR-inhibitors
2e . 20 3) Medicament combinations according to claim | or 2, which
contain one or more compounds of general formula 1, wherein n dﬁanotes
1 dEanRledeifofe&2Hdfotsamofaotimerehriing e HRFBY FREHERY 25 R2
dehedeshydipbgehydaayidl ehtofirborseithyiosemethoxy; R3 denotes
CrC4-alkyl, OH, fluorine, chlorine, bromine, -O-CI-C4-alkyl,
5-O-falnfiekylene CRAN, aGeARINy R naHE@DErGatkyikhgroxy-ethyl)-
Meg_ﬁ%mgggg%m@gmggyﬁng to claim 1, 2 or 3, which contain one

or 30'more compounds of general formula 1, wherein 100 n denotes 1;
R' denotes hydrogen or Ci-C4-alkyl; denaqtes.hydr GA4- .
B L S s 1R R e e
5 -m&@@m@%@%@@*@z&m; 5) Medicament combinations
1taccording to one of claims | to 4, which contain one or more compounds
of genesplefamule 2 R(Svestoifivab thetinthvitidimspieinisemeld hHiRkEres
of thayndividatek earriiamergiotaacemates. 10 6) Medicament
combinations according to one of claims | to 5, which contain one or more
compounds;aboeneral formula Lis.the formfine apidhadditiandsalisewi) s-
gharr?ggco[gg;_%grlllzo cgtg%%gjg”gncgds as well as optionally in the form of the
N oL RRGTOF 5%? es. ’ ,

Example 1.33: 8-{2-{2-(3 4-dichloro-phenyl}-1,} -dimethyi-ethylamino}-1-hydroxy-ethyl}-
6-hydroxy-4H-benzo[ 1 4]oxazin-3-one. :




15 7) Medicament combinations according to one of claims 1 to 6, which
contain, in addition to one or more compounds of general formula 1, an
anticholinergic 2a as an additional active substance 2. 20 8) Medicament
combinations according to claim 7, which contain in addition to one or
more compounds of general formula 1 an anticholinergic 2a selected from
the group comprising tiotropium salts 2a.1 , oxitropium salts 2a.2 ,
flutropium salts 2a.3 igratropium salts®a.4 , glycopyrronium salts 2a.5 ,
trospium salts 2a.6 . 101 9) Medicament combinations according to claim
7, which contain in addition to one or more compounds of general formula
1 an anticholinergic of formula 2a.Pasent Glagex Ho S S 2a.7 wherein 5 X-
denotes an anion with a single negative charge, preferably an anion
selegfed from manenthe-hientes Ghlorids«Rromide:dpaida. stiphate,
pho%ggag%h dm}?t@g&g lphonate, nitrate, maleate, acetat, citrate,
fumarate, tartralge, oxalate, sgecinate, benzoate and p-toluenesulphonate,

optionally in the form of the racemates, enantion®é rates thereof.
10 10) Medicament combindtiors according 1o clajf ich contain in
addition to one or more cg nds of g¥fig rmyla 1 an
anticholinergic of formj\h\/. Of Melt_%i | ~4 =l Rx Me,Me
o OH
5 C 1
wherein
n denotes 1 or 2;
R denotes hydrogen, halogen, C;~Ce-alkyl or -O-Cy-Cy-alkyl;
10 R? denotes hydrogen, halogen, Ci-Cy-alkyl or -0-C;-Cy-alkyl;
R? denotes C;-Ca-alkyl, O, halogen, -0-C;-Cq-alkyl, -O-C-Cs-alkylene-COOH,
«0.Cy-Cemalicylene-CO-0-Cy-Cy-alkyi,
at least one other active substance 2.
15
2) Medicament combinations according to claim 1, which contain in addition fo
one or more compounds of formula 1 as an additional active substance 2 one or more
compounds which are selected from the categories of the anticholinergics (2a), PDE IV
inhibitors (2b), steroids (2¢), LTD4-antagonists (2d) and EGFR-inhibitors (2¢).
20
3) Medicament combinations according to claim 1 or 2, which contain one or
more compounds of general formula 1, wherein
n denotes 1 or 2;
r! denotes hydrogen, fluorine, chlorine, methyl or methoxy,
25 R? denotes hydrogen, fluorine, chlorine, methyl or methoxy;
R? denotes C;-Cy-alkyl, OH, fluorine, chlorine, bromine, -O-Cy-Ce-alkyl,

-0-C;-C4-alkylene-COOH, -O-C;-Cy-alkylene-CO-0-C,-Cq-alkyl.

4) Medicament combinations according to claim 1, 2 or 3, which contain one or
30  more compounds of general formula 1, wherein



Me 2a.8 wherein R denotes either methyl 2a.8.1 or ethyl 2a.8.2 and
wherein X - may have the 15 meanings given in claim 9. 102 11)
Medicament combinations according to claim 7, which contain in addition
to one or more compounds of general formula 2 an anticholinergic of
formula2z.9NX H AOOR5'/R4 s/RrR3 R 2a.9 wherein S A
denotes a double-bonded group selected from the groups \\and H2 H2
H HH O H X_ denotes one of the anion@with a single negative charge
specified in claim 9; R'and R2 which may be identical or different denote
a group selected from methyl, ethyl, n-propyl and iso-propyl, which may
optianally be &bstitijted by 10 hydroxy or fluorine, preferably
unsgbstitutedsgaekawhdRdedbs B,SCQ.Q&RG which may be identical or
dlffeigent deng;gogyg{,@,g 0 dpethy, aggpyl methyloxy ethyloxy hydroxy,
fluorine, chloréne ng Cflﬁ!)}g: é@l 4_ Rg g Q@%ﬁ'm
met yl, ethyl, m X ktF -O-CH2-F,
20-CH2-CH2:R“ éz%‘ﬁi’“e &Fs CH2 OMe
-CH2-CH2-OMe. -CH2-OEt, CH2 CH2 OEt, -0-COMe, -0-COEt, .
-O-CDCF3, -MeRoRs, Mabintoniermiding b rsatheaBstion Ay HrueTsHe
of the rase matespéndgtiombisonihydratesdne pé df hESidn)dytisdi ceoment
cCoMpiRakaNs acemding iaalaimers wihigkeantain in addition to one or
1gnore compounds of general formula 1 an anticholinergic of formula 2a.10
6) Medicament combinations according to one of claims 1 to 5, which contain one
or more compounds of general formula } in the form of the acid addition salts with
pharmacologically acceptable acids as well as optionally in the form of the solvates and/or

hydrates.

15
7 Medicament combinations according to one of claims 1 to 6, which contain, in
addition to one or more compounds of general formula 1, an anticholinergic (2a) as an
additional active substance 2. '

20 & Medicament combinations according to claim 7, which contain in addition to

one or more compounds of general formula ] an anticholinergic (2a) selected from the
group comprising tiotropium salts (22.1), oxitropium salts (22.2), fiutropium salts (22.3),
ipratropium salts (22.4), glycopyrronium salts {22.5), trospium salts (22.6).



NX HARaOORr9R11 Rto OH R12 2a.10 wherein 5 A, X', R1 and

R2 may have the meanings given in claim I | and wherein R7, R8, R9,

R10, R" and R12 , which may be identical or different, denote hydrogen,
methyl, ethyl, methyloxy, ethyloxy, hydroxy, fluorine, chlorine, bromine,
ON, CF3 or NO2, while at least one of the groups R1, Re, R9, Rt, R" 1

and R12 may not be hydrogen, optionally in the form of the racernates,
enantiomers or hydrates thereof. 10 18)tMedicament combinations
according to claim 7, which contain in addition to one or more compounds
of general formula | an anticholinergic of formula 2a.11 R2}R1Nx H A
O OR15 Nz RknRiATR b R2oadcbrdivizaraitnifts Avall oénmiaynhedizicheo one or
meaRingsaheRiuelRim.l hang: Whe e RiRdanateshyoragen, hydroxy,
methyl, ethyl, -CF3, CHF2 or fluorine; d R2, which may be identical
or different, denoteX 5-aIWch 0 ptionally be substituted by
C3-C6-cycloalkyl, @ halogen, R" and R2, together denote a
-C3-C5-alkylene bridge ; 104 Rt3, R14, R13; R" which may be

114
B

wherein
5 X- denotes an anjon with a single negative charge, preferably an anion selected

from among the fluoride, chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetat, citrate, fumarate, tartrate,
oxalate, succinate, benzoate and p-toluenesulphonate,

optionaily in the form of the racemates, enantiomers or hydrates thereof,

10
10)  Medicament combinations according to claim 7, which contain in addition to one or

more compounds of general formula 1 an anticholinergic of formuia 23.8

OH Me
| «
% N__ Me -
i R X
- Me/\M
Me 248

wherein R denotes either methyl (22.8.1) or ethyl (22.8.2) and wherein X - may have the

15 meanings given in claim 9.



-Cl-C4-alkyloxy, hydroxy, -CFg, -CHF2, ON, NO2 or halogen, optionally in
the form of the racemates, enantiomers or hydrates thereof. 5 14)
Medicament combinations according to claim 7, which contain in addition
to one or more compounds of general formula 1 an anticholinergic of
formula 2a 2a(r)12 Rz\+,Rt N X 4z:~~H O O R16 R17 D R17 18Ris, R
Rx Rx' 2a.12 wherein X - may have the meanings given in claim 1 | and
wherein D and B which maybe identicaPar different, preferably identical,
denote 0, S, NH, 10 CH2, CH=CH or N(CI-C4-alkyl); R16 denotes
hydrogen, hydroxy,-Cl-C4-alkyl,-Cl-C4-alkyloxy,
-01-G#-alkky isedidaniag embRabdnGdcalitipenaihial Ggwhich contain in addition to
-Cl-Ga-alidenarsiblumis bopesdri Brmial G 4ralitytrtiamdciia fatiylo 23,9
-O-COCI-C4-alkyl, -0-COCI QZk‘aIkerne halogen, 15 -C |
-C4-alkylene-C3-C6-cy -O-000F3 or halogen; Rt" and R2' which
maybe identical or different, ote -CI-C5-alkyl, which may optionally be
substituted by -C3-C6-cycloa @xy or halogen, or R1., and R2'
together denote a -03-C5-al idge ; %O R", H", R17' and R1E,
which maybe identical or different, denotghydrogen, -C1-04-alkyl,
-Cl-C4-alkyloxy, hydroxy, -Clg JO20kmalogen; RX and Rx
i i en, -Cl -C4-alkyl, -Cl-
C4-alkyloxy, hydroxy, -CFg, -GffF2; 0N, NO, orHgl gen or 25 RX and
Rx' together denote a single bond or one of the doubleé&bdnded groups 0,
S, Nidhe€h2, CH2-CH2, N(C I -C4-alkyl), CH(C | -C4-alkyl) and
-€(CkC4-alkyl)2depptonadpintha b mroaf thecrackmatesgrepantiomers or

hydrates thereof. \ / \ /
cC C=C and ;
- denotes one of the anions with a single negative charge specified in ciaim 9;

R! and R which may be identical or different denote a group seiected from methyl,
ethyl, n-propjfl and iso-propyl, which may optionally be substitured by
10 hydroxy or flucrine, preferably unsubstituted methyl;
R RY R and R®, which may be identical or different, denote kydrogen, methyl, ethyl,
methyloxy, ethyloxy, hydroxy, fivorine, chlorine, bromine, CN, CF; or

NOz,
R’ denotes hydrogen, methyl, ethyl, methyloxy, ethyloxy, -CHz-F,
15 -CH,-CHy-F, -0-CHa-F, -O-CH,-CHy-F, -CH3-OH, -CH,-CH»-OH, CF;,

-CH,-OMe, -CHs-CH,-OMe, -CH>-QEBt, -CH»-CH,-OFEt, -0-COMe,
-0-COEt, -0-COCF;, -O-COCF;, fluorine, chiorine or bromine,
optionally in the form of the racemates, enantiorners or hydrates therzof.



105 15) Medicament combinations according to claim 7, which contain in
addition to one or more compounds of general formula 1 an
anticholinergic of formula 2a 2a(r)13 R2? R1,. Nx HA'O O R19 R20
R20 Res O R21'2a.13 5 wherein X may have the meanings given in
claim 11 and wherein A' denotes a double-bonded group selected from H
H and H O H R19 denotes hydroxy, methyl, hydroxymethyl, ethyl, -CF3,
CHF2 or fluorine; RI" and R'-! which m&§ be identical or different, denote
CI-C5-alkyl, which may 10 optionally be substituted by C3-C6-cycloalkyl,
hydroxy or halogen, or Rt., and R2.., together denote a -C3-C5-alkylene
bridgg ; R20, VR ikakied) RRMiREdnhichangy bRidentinah osmliffenendtition to
dengte DYNQQER sk GH salkh fofmaed-alklaxifY Ao BHF2,
ON, NOZ2 or halogen, 15 opt@'nally in the form of the racemates,
enantiomers or hydrat@ﬁhﬁfeof 16)¥Medicament combinations according
to one of claims | to 6, whiclh¢ontain in addition to one or more
compounds of general form S an additional active substance 2 a
PDE IV-inhibitor (2b). 20 17¥ Medi ent omblnatlons according to claim
16, wherein the PDE IV-in bltg 2b 1S ¢ cteqqf’rom the group comprising
enprofyllin, theophyllin, rofi AS i )
D-4396 (Sch-351591), AW &
N-(3,5-dichloro-I-oxo- pyrldlnR4° ’
cyclopropylmethoxybenzamide, NCS-613, pumaféntinga.i¢
(-)p-K4aB4,10bS*)-9-ethoxy- 1 2,3,4,4a.1
Qb-hexahydigs&methex avaathvlbenzelsilG)naphtimein-6-yll-N,N

r7 R® R® R RY and R", which may be identical or different, denote hydrogen, methyl,

ethyl, methyloxy, ethyloxy, hydroxy, fluerine, chlorine, bromine, CIN, CF3 or N4, while

at least one of the groups R’ RY R° R, R' and R" may not be hydrogen,

optionally in the form of the racemates, enantiomers or hydrates thereof.

10 .
13) Medicament combinations according to claim 7, which contain in addition to
one or more compounds of genera! formule 1 an anticholinergic of formula 22.11
R’ |
wherein
15 Aand X~ may have the meanings given in claim 11 and wherein
R denotes hydrogen, hydroxy, methyl, ethyl, -CF3, CHF7 or fiuorine;

RYand R®  which may be identical or different, denote C;-Cs-alkyl, which may
optionally be substituted by C3-Cg-cycloalkyl, hydroxy or halogen,

or
20 RUandR*  together denote a -C3-Cs-alkylene bridge ;



106 diisopropylbenzamide,
(R)-(+)-1-(4-bromobenzyl)-4-[(3-cyclopentyloxy)-4-
methoxyphenyl]-2-pyrrolidone,
3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-
S-methyl-isothioureido]benzyl)-2-pyrrolidone,
cis[4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohexane-1-carboxifit acid],
2-carbomethoxy-4-cyano-4-(3 5

cyclopropylmethoxy -4-difluoromethoxyphenyl)cyclohexan-l-one,
Cis[&- ngnc& .z(@iR which may be identical or different, denote hydrogen, .C1-Ca-alkyl,
cyclopropylmethtxgettifiaoy dméthmxyPie AyPtydiohtiear ejoger,

(R)-GEAGil Léa@fo%t@ﬁa@%ymeéemm%pmw&wmw -2-ylidene]
acetate (S)-(-)-ethyl[4-(3-

cyclopentyloxy- 4 methoxy nyl rr0| d|n 2 lde e tate, CDP84
Bay! ji;) bg004, rATE™ ﬁﬁ‘ﬂi ?%32; Pafggcﬁlm %gl?zmram onte
V-1 TS ANTE SRBREme I L2l @feﬁd eoeﬁmt? z“ﬁ%f‘ :
Z-15370, 9- cyclopentyt:z&@dlkﬁ/dro 7- %thyl -3-(2-

thienyl)-9H-pyrazolo[3,4-c)- i" ,4-triazolo[4.3-a]pyriidine and
9-cyclopentyl-5,6-dihydro-7-
ethyl-3-(tert-butyl)-9H-pyr [3, kD 4-triazolo[4,3-a]pyridine,

optionally in the form of the racemates,.epd It%omers or diastereomers
3 acologlcally acceptable

combinations accordlng to orlé s | to 5 ,,r Ich contain in addition
to one or more compounds of ggte a'fsteroid 2c as an
additional active substance 2. 20 19) FI?iledlci%ment cormbldations
acCOpgliRgR clainif wharain e sirinidkae is selestathfrom the group

compyiging predpisglons (26ablsBiedBiseRs:(eRlRutserelpimian e,
foc .3, RPR- IOGSé 2 é_ié{t{mlsg @eé)_ca%( heclomethasone 2c.6,

|amqpolone 2c onid 2 m asone
2¢.16, mclesonﬁ@c’% ‘%o?oe?% onol}ébé 1@%%5@&%
dexamethasone-5¢-£4-alkemsfisgrbriidt iﬂ 43}ky1ene'h OBeD,
6a,9a-difluoro- 176}[@-%?&%%0‘%@1)&@?&1(§~h§€h"6‘5@9°¥"€£&n@'&@t‘3§°xf"
oxo-androsta-1,4CdieMe: 174 3licarbbthiofate L2dkyBye-halogen,
(8)-(2-oxo-tetrahydrafutan-3SauhC HaySastiifili ePe=DLT; or balogen;
p-hydroxysifa-methyi-3:062-kéaiep @myexydendeostads,didiemaich may
17p- carbothlonatj%tgcqm’t@ g@&&tﬁg{@gg@l@(‘@ L& wfek orQRibeBally

in the form of the racemates, enantiomers or diastereomers thereof and
optionally in the orm of the salt% aqd gerl\éagves thereof, the solvates
and/dtt %‘r%tes fﬁ%‘?‘f&rf RatTent CombiRations according t

89 clafmsR! 1R, WARH COHERRIN PalisriGH 15 e O SRS idd s

general formula *@&ndsTabaiantdyemnist (2apasah: é@‘dlﬁ&ﬂ&r%ﬁ\g@
substehemiR*'  which may be identical or different, denote hydrogen, -C1-Ca-atkyt, -Ci-

C4-alkyloxy, hydroxy, -CF3, ~CHF3, CN, NO7 or helogen,
or

25  R¥and R¥ together denote a single bond or one of the double-bonded groups O, S, NH,
CHy, CHp-CHy, N(C1-Cyg-alkyl), CH(C1-Cy4-alkyl) and -C(C1-Cg-alkyl)y,

optionally in the form of the racemates, enantiomers or hydrates thereof.

»aikyl,



107 21) Medicament combinations according to claim 20, wherein the
LTD4 antagonist 2d is selected from the group comprising montelukast
(2A.1), I-(((R)-(3-(2-(6,7- difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2-
hydroxy-2-propyl)phenyl)thio)- methylcyclopropane-acetic acid (2d.),
1-(((1L(R)-3(3-(2-(2.3-dichlorothieno[3,2-b]pyridin 5
5-yl)-(E)-ethenyl)phenyl)-3-(2-(1-hydroxy-I
-methylethyl)phenyl)propyl)thio)methylogyclopropaneacetic acid 2(d.3),
pranlukast (2A.4), zafirlukast 24.5 , [2-[[2-((4-tert-butyl-2-
thiazolyl)-5-benzofuranylJoxymethyl]phenyl)acetic acid 24.6 , MCC-847
(ZD-3523) 24.7 , MN-001 24.S , MEN-91507 (LM-1507) 2(4.9), VUF-5078
24.30,) VUF-G8707, 20,1180 1733320, 20420 ORUABAUAIR N RRiy o
the racemates, enantlﬁ)m rs or1]}0 gg%freomgﬁ.ghergggfogﬁ%nﬂlygln the
form®Bt thE PR SPHRREBIS Gy A CEptabtd B8 d™ B dtfitfoh salts theTeot as
the sajts and derivatives thereof, the
of. 22) Medicament combinations according
in in 15 addition to one or more

well as optionally in the
solvates and/or hydrates th
to one of claims | to 6, which
compounds of general form

wherein EGFR inhibitors 2e are seltted from the group comprising

RZO
Liyllan prgpytmethoxy-quinazoli
ne, 4-[(3- chloro-4-fluorophergja 21 .

[4-(N,N-diethylamino)-1-oxo-2-buten-1-yl] amino }?{7- 22:13

cyclogropipl Eﬁémmﬂwm given in claim 11 and wherein
4-[(3«hloro-4-flutsephenigheimibnod<s- (iNsdibcted from
dimethylamino)-1-oxo-2-buten-jyllamino}-7xcyclopropytmethoxy-quinazoli
ne, 4-[(R)-(I- Y T SEprom
phenyl-ethyl)amino]-6-{[4-ﬁn5'|1pholin-4-y|)-f1-o>@-2bbuten-I-yI]amino }-7 25
cyciopentyloxy-cusnazoliEeexy, methyl, hydroxymethyl, ethyl, -CFs, CHF7 or fluorine;
4-[(3-ehlgrord=flugia-phanyb arHRQL-6r HidekdR)- ettt s-aliyl, which may
%5°X°-m°fph°gné?§a@zah é@gaspc%%zr{;yv&ereg:s’yéﬂ?gygmpegymagwquu.

nazoline, 4- [( | oro-4-fluoro-phenyl)amino]-6-

[4-(R 1-,6-metp,yl-%r-oxo-morpholin-4-y|)- | -ox0-2-

bute -I-)ﬁ‘}gu%inp}f’ﬁﬂgﬁg(‘?%‘ﬁ%ﬁi}a@&ﬁﬂ}ﬂf@??ﬂ?%ﬁ-’quinazoline,

4_[(3_%%&%,_&;’%9@}& ‘pﬂ@ﬁky%ﬁﬁﬁ éfjepriqel or different, denoie hydrogen, ~C1-Ca-alkyl,

[4-((R)-2-methoxy®nedaydligloxn-ménsbiotivfal a2 0x0 - XPuts falpe3n

yBamipadnatteycinpiopydmist heapaesirazalimesrs or hydrates thereof.

4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-

g?()éﬁrés}ethyi- ROk RIDRXN s BRetheiYAUIRAE Alifeh contain in

-[(3-chloro-4- » :

quoroA%glr? nlf\(r)ﬁien%]r-%qr ﬁ(-’ﬂl\f-o(?-dn%8%?%8‘3(?%%%%‘1}&%%%&{5f/?fiétrlﬁ?r?lo]a-cil?g%%?me

butens2 Wﬁ \{HW%E ropytmethoxy-quinazoline,

44 (3-chloro-4-fluorophenyl)amino]-6-{[4- :

(N,N-dfnethylaridieyes xonmipeier- rpetnme)ciriey i openty i nazoli

ne, 4-§{Ritor 2b is selected from the group comprising enprofyllin, theophyllin, roflumilast,
ariflo (cilomilast), CP-325.366, BY343, D-4396 (Sch-351591), AWD-12-281 (GW-
842470), N-(3,5~dichloro-1-0x0-pyridin-4-yl}-4-difluoromethoxy-3-

25 cyclopropylmethoxybenzamide, NCS-613, pumafentine, (-)p-{(4aR*,1065%}-9-ethoxy-
1,2,3,4,42.10b-hexahydro-8-methoxy-2-methylbenzo[s][ 1,6 Jnaphthyridin-6-y!]-N,N-

(morpholin-4-yl)-1-oxo-2-buten- 14y
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(1-phenyl-ethyl)amino]-6-([4-4N,N-bis-(2-methoxy-ethyl)-amino)-I-oxo-2-b
~ uten-1 108 yllamino}-7-cyclopropylmethoxy-quinazoline,
4-[(R)-(I-phenyl-ethyl)amino)-6-({4-[N-(2-
methoxy-ethyl)-N-ethyl-amino]-1-oxo-2-buten-1-yl }
amino)-7-cyclopropylmethoxy- quinazoline,
4-[(R)-(1-phenyl-ethyl)amino]-6-({4-[N-{28methoxy-ethyl)-N-methyl-amino]-
[-oxo-2-buten-I-yl}amino)-7- cyclopropylmethoxy guinazoline,
4-[(R)-(1-phenyl 5

ethyblamiagobntiéiy: (fotrapydrapyabohzyl)-Nitheitiybanyino]Hioxo-2-bute
n-l- r}{&ﬂ&aﬁﬁén M%}{m Y AHNRZOLIRR hox yphenyl)- 1 -(4-N'-[N-2-cyano-
A3 Ch!fz’ff’ls% H %’J}? ﬁdéiﬁk (B AH&%QEJ'@;B Qedoxy-4-

-0X0-P: tetra rof ran inazoline,
4- [(?%?S%hinfuc rcop enyl)la%ﬁno %@ %‘%Eﬁ

DutEHIPRIPRIFMABE ( ‘1‘8{? ﬁ%“’z asﬁt cya.no-4 3-

4- [(gyg]q[@p@ymgxoxv* dxﬂuoromethoxypheﬂyl)cyulohcxan -1-ol}, R)»- ~(+}-ethyl[4-(3-
fluorsphems)ernifol®oibipymetiioxy-stidgheRrses§-aibglt- G-
-OX@RibHeridxyyramirghéacyslaptityd olida]aaeol (P840, Bay-198004, D-
4-[(3aklosp-4sBrorophenyleesinedGu{d #oram, V-112944, CI-1018, CDC-801,
183’0'85@@6‘%2'\'13“@%@)3’"@1@'%H@%@ﬁobbusﬂté?éﬂ)ﬁ@m@h%&yﬂ&ﬂﬁrﬁxmxy

?[Zm Z‘i% ?m et 0?9 l§)£9°]41 fﬁu‘p G%£hﬁ>?¥ 9%58{,%‘&1n@ and G-cyclopentyl-5,6-dihydro-7-
VT PR oAy ey BT st

15 form of the racemate enantlomers or a,stereomers eraof and opuonall

fluorbp bempheniziellls Afaab N Adifrddijinarrme solusier Sop Ot SHIFRRATRTS- 7
14(S)- (tetrahydrofuran-2-yl)methoxy)-quinazoline,
4-[(3rethynyl-pherhanioebt afdaisa(Zerinat hoxye e foby)- qwﬁa\mimeontmn in
A[(3-gralara-HiQranhie BYRBHIHAO bt irdS=tmprRialiN iddid (2¢) as an additional
prop 3%/%]@ <[{yinylcarbonyl)amino]-quinazoline,

4-[(R %JEE enyI ethyl)amino]-6-(4-

hyd hen 7FI d idi -4- h
Russerenh T prole g dpyiniing, Semeddc o

7- eth?é tc mm@roup cOmprising prcdmso one (___:_:“1_) prednisons (_____}

4- {[Bb@hwmr@re@m&mwﬁﬂw SRy B RHAEIES Gafip beclomethasone 2e),
mehaﬁmﬂphﬂmmﬂh)ﬂmmmy@uﬁQmQ@)ﬁumme@@) (1
-phepjd=@thyd)asing reponide (2¢.12); ST-126 (2¢.13), dexamethasons (2¢.14), (S)-

1K ((&oﬁ&%w&@&mmhm 2 4iyiinkcOXRnH N 1B-HNRBRIN k-t cthyl-3-
metho aﬂéil& Z0UNGone- 175: _carbothionate (2e.15), (S)-{2-oxo-tetrahydro-furan-35-y1)

4[(3 ol’rlgr‘l(}%ql[ yl af{‘éno,l}gh 4 mo Olm %oXch?ng%ta 1,4-diene-

2- buten amlno drotur INazoii
4- [(3 onate(ﬁc )and etipr dlchy oacetatc ei , optional ym the form of

ﬂuorébﬁ‘@m?ﬁ,m@?{gs[w Naﬁge@?ﬁéﬂqw %?le% ﬁ&] the form of the salts
30X 0-2rbitevativeylihanmwif e Poffrateangar dfiiraisabyrpsiethoxy]-quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-

{[4(5 Badimethylt2rexaemespbRlinots Wcb@x - butenchkiyk3aminohiduinazo in
line, %’c’[&(ﬁmﬁm% &HMEU:BH@M)@%F Q&]e@:l[%x@guga gdigpethyk-antagonist (2d) as an

-6- oxo%q;lnogg In-4- Xbl&pe%y] -7 30 methoxy-quinazoline,
4-[(3-chloro- 2-41Uoro- phenyljamino]-6-[2-(2,2-dimethy1-6-o0xo-

morpholin-4-yl)-ethoxy)-7-[(R)-(tetrahydrofuran-2-yl)methoxy)-quinazoline,
4-[(3-chloro-



4-fluoro-phenyl)amino]-7-[2-(2,2-dimethyl-6-0xo-morpholin-4-yl)-ethoxy)-6-
[(S)- (tetrahydrofuran-2-yl)methoxy)-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{2-[4-
(2-oxo-morpholin-4-yl)-piperidin-I-yll-ethoxy}-7-methoxy-quinazoline,
4-[(3-chloro-4 35

fluoro-phenyl)amino]-6-[I-(tent. butyloxycarbonyl) piperidin-4-yloxy)-7-met
hoxy 109 quinazoline,

4-[(3-chloro-4-fluoro- phenyl)am|no]-6-(trans-4-ammo-cyclohexan-l-yloxy)-
7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-
methanesulphdidanain csoptieiex ardrdgty eldmaihoxeyeguirazdlive,

4- [(%xﬁtﬁ&fﬁtéd is selected from the group comprising montelukast 24.1), 1-(((R}-(3-(2-(6,7-

zu[?gaéﬂ%wﬁxﬁmlmb%@fﬂMWﬁ% -Fdoxy) Gasthaxystippzoline,

qu ore prop ane—a acad éii dﬁR)j -(2.3- d1chlor0ﬂncno 3 2~b]p dm
4 [éipé'ﬁelf% f?’ﬂw%ély eth&e’éx)}ihennl ypropy. ¥thgo

1 [(mHﬁWSHW%cﬁBca?MﬁMmt I —
A-[(3rotrerb-2iftnerbptdleyimetindiben i peetic acid (2d.6), MCC-847 (ZD- -3523)
[(methbRy vMEthyl ) aBo MENEIDETdIMA L GTITX 3B MEL o i§/28 (Zidhado MiE-K-8707
4-[(3embieyandi-733321 (2d.12), optionally in the form of the racemates, enantiomers or
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[(3- c oro-4-HUoro-| pheny amlno] 6-(tetrahydropyran-4-yloxy)-7-ethoxy-qui

nazoline, 4-

[(3-cRAoro-4- fm’&ﬁ%can@ﬁwtamwnw@ﬂé&mrﬁfﬂﬁaﬁ% K18 ORI AR

16 quiddizorlilvesne or more compounds of general formula I an EGFR-inhibitor (22} as an
4-[(3=ahilbneddcfiuoscephaenyl)aminol-6-(tetrahydropyran-4-yloxy)-7-(2-
methoxy-ethoxy)-quinazoline,

4- [(32§5‘I|0r0 41\/{%%?%%%@@ a@c{;{(ﬁ@stg’c}nﬁm 272, wherein EGFR inniibitors Ze
[(d'm Tg}@é &)Q%H@A”SJ&Q’&'{?@ XAV B ihR-ayiaazoli

%rang A’“FP o

%él%n -sﬁggtnmoﬁ -cgiﬂ??n))(pghnethoxy quinazoline, 4-[(3-
1-yio Pp? ~d1°thylammo) 1-0%0-2-buten-1 yl]ammo} -7-

4- [(3reﬁll@r@pm@@r@yp%walarﬁ.ﬁquE@k{lﬁmfhmphmYDmmﬁ &-{[4-NLI
[(mO"#’*’“@ﬁmﬂﬂmﬂmwwmmﬂémhémmmﬂwmmth@m%—a-

line, 4ufBA-ethyl)amino}-6-{[4-(morphotin-4-yl}-1-0xe-2-buten-1-ylamino}-7-
ohloresdidiumias-ahamdiamine)rd-fieirabysisRyrmdndmene /R aoeitrmin

0- eth?’é){)&-%.% HQAO;J'E ?aoxo 2~ outen 1 Ijamino}-7-cyclopropylmethoxy-quinazoline, 4-

& I3 phiofers ”ﬁ‘é’o’%"rgaea% RNV AMRINT 20 x>
E‘rn ([:)(3 n%sruo 80?}5 IF]r Ina% 4 )O}Lﬂ -quinazoline, 4-[(3-chloro-4-fiuoro-
[(pipethe "‘Sﬂ‘)‘%?ﬂu%éh W&WWW‘?X%WﬁU,H&&m buten-1-

[{(3 Plaotesi- cyclopropylmethoxy»-qumazoime 4-[{3-chiore-4-fluoro- phenyl)ammo}—o 2~

fluora{ghémpifaivireb-6s¢iriemi roatiomylietitlopiparrireiny ibip<himeth
OXYy- Quingzelif@sminol-6-( {4-N-{2-methoxy-ethyl}-N-methyl-amino}-1-ox0-2-buten-1-
4-[(3-ghleRd-flurresrhemdiaminalnb-(ais: 4-{i-tieahyramman dio)-6- ({4-
yl)caraomdlnl&&m&mxbaﬂym GM@PD%QHI&W PRI AR RAERIRS (2 -

S[ﬂuogo pﬁghf/ ?&‘Pﬁf‘ﬁ%’]“ 166(&5 4- F(r%é%’ ol %2‘1"9’ caé?glg%yl/ifﬁ %nbeq[tﬁﬁl 1am
ino} - cyclohexan-1-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis- 4-
{N-[(morpholin-4-yl)sulphonyl]-N-methyl-amino} -cyclohexan- |
-yioxy)-7-methoxy-



quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-ethanesulphonylamino 30
cyclohexan-I-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-
methanesulphonyl-piperidin-4-yloxy)-7 ethoxy-quinazoline,
4-[(3-chloro-4-fluoro-
phenyl)amino]-6-(1-methanesulphonyligfperidin-4-yioxy)-7-(2-methoxy-eth
oXy)- quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-methoxy-acetyl)-piperidin-4-
yloxikfi@Hhethioxyomtreh-praimeszoling 4-[(R)-(1-phenyl-etnyhamino}-6-({4-{N-(2-
4- [(%B@Mﬁ@tﬂyﬂ@@rﬁ%ﬂbd)ambfw}ﬁd(&s}@l%mo) -7-cyclopropylmethoxy-
ace WRINGR: wgﬁmzﬁ,@nyﬂéwﬂm}emxmwmmmmm “N-methyl-amino}-
4- [( eth>2/n e%he Qﬁ%ﬁ?—k b Qﬁgxy quinazoline, 4-{(R)-(1-phenyl-
butylo ca| réyla ;rld on tho qﬁm% qlg;&fﬁ[@nelthynyl
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bicyclo[2.2.llhept-5-yl)oarbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoiine,
4-[(3- chloro-4-fluoro-phenyl)amino)-6-{
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piperidin-4-yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino)-6-(1-
ethyl-piperidin-4-yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6 38°
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25 26) Medicament combinations according to one of claims | to 6,
characterised in that they also contain, in addition to therapeutically
effective amounts of 11 therapeutically effective amounts of an
anticholinergic (2a) according to one of claims 7 - 15, as well as
therapeutic amounts of an LTD4-antagonist 2d according to one of claims
20 and 21, as 30 well as optionally a pharmaceutlcally acceptable carrier.
27) Medicament combinations accordi 1éj)to one of claims | to 6,
characterised in that they also contain, in addition to therapeutically
effective amounts of 1, therapeutically effective amounts of an
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25  quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amino}-6-{1- -1(8,3)-(1-oxa-5-aza-
bicyclo{2.2.1Thept-5-yhcarbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-
chioro-4-fluoro-phenylyamine]-6-{ 1-[(N-methyl-N-2 -methoxyethyl-amino)carbonyl}-
piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino}-6~(1-
ethyl-piperidin-4-yloxy)-7-methoxy-guinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-

30 {1—[(2-methoxyethyi)carbonyl}-piperidin—4-y§.oxy}-7-met1mxy—quinazoline, 4-{(3-chloro-4-
fluoro-phenyljamino}-6- {1-[(3-methoxypropyi-amino}-carbonyl} -piperidin-4-yloxy}-7-
methoxy-quinazoline, 4-[(3-chioro-4-fiuoro-phenyl)amino]-6-{ cis-4-(N -methanesulphonyl-
N-methyl-amino)-cyclohexan-1-yloxyl-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-
phcnyl}amino}-6-{cis~4~(N-acety1-N-methyl«amino}-cyclohexam1-yloxy]-7-methoxy-

35  quinazoline, 4-{(3-chloro-4-fluoro-phenylyaminc}-6-(trans-4-methylamine-cyclohexan-1-

PDEIV



32) Medicament combinations according to one of claims 1 to 6,
characterised in that they also contain, in addition to therapeutically
effective amounts of 1, therapeutically 30 effective amounts of a steroid
2c according to one of claims 18 and 19, as well as therapeutic amounts
of an EGFR-inhibitor (Le) according to one of claims 22 and 23, as well
as optionally a pharmaceutically acceptable carrier. 33) Medicament
combinations according to one of claim$1l to 6, characterised in that 35
they also contain, in addition to therapeutically effective amounts of 1,
therapeutically 113 effective amounts of an LTD4-antagonist U according
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EG %Eéa&%yéﬁ%%ﬁf ﬂ%@&gmme?e%ﬁ&m%%%&%m;mﬂ&&ae 4403
optiopally a,pharmaceutica (i E—%ﬂac?le gafrier. 5 c@h’é&%@ t7_

com |nat|ons ac or

alm cterl nt
also%mﬂ%&aﬁlg ?ocm%?a ﬁ?f@a‘ﬁﬁfﬁ#@ﬁﬂfg %lﬁounifs oft
ShahERERaHeAT EB PR @fé&?@ﬁ%ﬁpﬂﬁéﬁ*&éﬁ?&ﬁfwm%n '[(3"*1‘0“*'
accarilingp ehonbatietaitrs o2 3imetiaracieriseerhelirdt v othreyl dd ot
cont@ngtimadditich ionbdrapeuticatiiireifétliveramatintsrobhantiainghg-(1-
phanRassuticalyyassrptablevtaiiernd@oRhaimacmiiedl Tohbinatiotro-
accqiding4Q:R1% 91 clalmsibindn s Sharacierisadinthabitls indheitarn of
13 forpuialion suisablefor Inhalation.« S 34 ERAImASEHIcaLrambination

accordlng t(é:)r ch?lyﬁgégmhcarg ten ed lnt at |ttl§ % n@{r ration gwlfgggaqu
from the e% oup, comprisi 5 ers ant- rive
ercor.

o
metdFERANE I aRsLE ﬁ‘%ﬂtﬁ B%ﬁ%rﬁo Fégsl U8R or

suspensions. 20 38) Pharmaceutical comblnatlon accordlng to claim 37,
char2bteribsdifArarRHTDIPAENS FREDALRS BrPRSIPARBIRS AOWRIChtATiERsed in tha
dontdinskoanckaniinadidikture twtipstitablefptirsiaiogitaly Adbepraically
excipents selecteciannind GFeHR-CoEnpiisitis nenosacehar e as well as
disagehaudRs AR RRS POlYSAGENRMAAS «RQaIcahels o5 alisnO6 and 17, as
m'Xt%ﬁa%m%ﬁm%ﬂ@uw&mg{b&g&&@%@ﬁ 39) Pharmaceutical

combination according to claim 37, characterised in that the preparatlon
is a propellant drive inhalable aerosqg| which co CSams lltgtgdc in diss v tglat
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39, Cqblgyé}é?éﬁg@al,' iR ditipeto therapeutically effective amounts of 1, therapcutxcallv
effective amounts of an anticholinergic {(2a) according to one of claims 7 - 15, as well as

therapeutic amounts of a steroid (2¢) according to one of claims 18 and 19, as well as
optionally & pharmaceutically acceptable carier.

26)  Medicament combinations according to one of claims ! to 6, characterised in that

they also contain, in addition to therapeutically effective amounts of 1, therapeutically

effective amounts of an anticholinergic {2a) according to one of claims 7 - 15, as well as

therapeutic amounts of an LTD4-antagonist (2d) according to one of clairns 20 and 21, as
30  well as optionally a pharmaceutically acceptable carrier.

27)  Medicament combinations according 1o one of claims 1 to €, characterised in that
they also contain, in addition to therapeutically effective amounts of 1, therapeutically
effective amounts of an anticholinergic (2a) according to one of claims 7 - 15, as well as



inhalable aerosol contains as the propellant gas hydrocarbons such as
n-propane, n-butane or isobutane or halohydrocarbons such as
chlorinated and/or fluorinated derivatives of methane, ethane, propane,
butane, cyclopropane or cyclobutane. 114 41) Pharmaceutical
combination according to claim 40, characterised in that the propellant
gas is TGI1, TG12, TGI34a, TG227 or mixtures thereof, preferably
TG134a, TG227 or a mixture thereof.g[%fZ) Pharmaceutical combination
according to claim 37, characterised in that the preparation is a
propellant-free inhalable solution or suspension which contains as solvent
watérrenkineirops efige - inhildioa R etsariéng ppeselelsims 22 and 23, as
phassiaeesstioatizombinatieniadosdigddconeiof claims Ito 42 for 10
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pharmaceutical composition for the treatment of respiratory complaints
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bronéMial adehinrmenbeasehingiouspiordingdoene HslAtnn! Ketiteharefin
attacksy ehremicibrorwliitisranth@ORDcfheErit slastruatvé pulirreprtsally
diseageyiwhiledhisopaFinEiar inibite ablew@oeigin gntoothérinmy/bhaigh! fo as welk
use eR-fPLRLERANNY A Al EERIAGkliEAk LORROSIHE R ol Bl uIeRidab, o
Rronghipl asthma And CORR AN AA)kLssiacaeiding to claim 44, for

preparing a pharmaceutical composition for the treatment of pulmonary
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they also contain, in addition to therapeutically effective amounts of 1, therapeuticaily
effective amounts of a steroid (2¢) according to one of claims 18 and 19, as well as

25  therapeutic amounts of an LTD4-antagonist {2d) according to one of claims 20 and 21, as
well as optionally a pharmaceutically acceptable camier.

32)  Medicament combinations according to one of claims 1 o 6, characterised in that
they also contain, in addition to therapeutically effective amounts of 1, therapeutically

30  effective amounts of a steroid {Z¢) according to one of claims 18 and 19, as well as
therapeutic amounts of an EGFR-inhibitor (22) according to one of claims 22 and 23, as
well as optionally a pharmaceutically acceptable carrier.

33)  Medicament combinations according to one of ciaims 1 to €, characterised 1n that
35  they also contain, in addition 1o therapeutically effective amounts of 1, therapeutically



35 47) Use according to claim 44, for preparing a pharmaceutical
composition for the 115 treatment of restrictive pulmonary diseases
selected from among allergic alveolitis, restrictive pulmonary diseases
triggered by work-related noxious substances, such as asbestosis or
silicosis, and restriction caused by lung tumours, such as for example
lymphangiosis carcinomatosa, bronchoalveolar carcinoma and
lymphomas. 5 48) Use according to clditd 44, for preparing a
pharmaceutical composition for the treatment of interstitial pulmonary
diseases selected from among pneumonia caused by infections, such as
for exruipledniectionby Mirusasgdhaciod xfundgingrotozada)dmebRirms20r as
othey,drathaeepmide AR NI GRHSE thRy ARy staRiBESH SHEBfaRias 22 and
example aspiation.and LR efkisatkinsufigenc atadiation-induced

pneumonitis or fibrosis, collagenoses, such as for example lupus

erythematodes, systemic sc,lerodern%, or sarcogdlosis,194%?ulgma;[oss%§,m hat
Such Hs fdYBREIRPT: BBRER S ML iR BRI I stitial pheamonia o
idiopSBth RSO A ISR estepeisain F tirsh s cosram e tE P44, for
previrmpespivalinescenialdareormposition for the treatment of cystic

fibrosis or mucoviscidosis. 50) Use according to claim 44, for preparing a
pharisacemigal.aRmpastinmdas idbardteatmenbofibronchits, Skehtased in that
jpronghitis, causadhyiPastieial ohvisstinialiofale iisurOobroaehitisand
toxi(;}?'n QM&%%&@G%&%QMg to claim 44, for preparing a
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aceutical composition for the treatment of bronchiectasis. 25 52)
Use according to claim 44, for preparing a pharmaceutical composition for

the A¥atnfdrTeAeARI SIRGERIISPFRORR tshEas Uit dfre). B3 e
accotiriiténdhgiferal fopesarhtis i dvniaieéiiftal composition for the
tfeatment of pulmonary oedema. 30
37)  Pharmaceutical combination according to claim 36, characterised in thatitis 2
preparation selected from the group comprising inbalabie powders, propellant-driven
metered-dose aerosols and propellani-free inhalable solutions or suspensions.

20 38) Pharmaceutical combination according to claim 37, characterised in that the
preparation is an inhalable powder which contains } and 2 in admixture with suitable
physiologically acceptable excipients selected from the group comprising
monosaccharides, disaccharides, oligo- and polysaccharides, polyalcobols, salts, or
mixtures of these excipients with one another.

25
39)  Pharmaceutical combination according fo claim 37, characterised in that the
preparation is & propellani-drive inhalable aerosol which contains 1 and 2 in dissotved or

dispersed form.

30 40} Pharmaceutical combination according to claim 39, characterised in that the
inhalable aeroso] contains as the propellant gas hydrocarbons such as n-propane, n-butane
or isobutane or halohydrocarbons such as chiorinated andfor fluorinated derivatives of
methane, ethane, propane, butane, cyclopropane or cyclobutane.
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41 Pharmaceutical combination according to claim 40, characterised in that the
propellant gas is TG11, TG12, TG134a, TG227 or mixtures thereof, preferably TG134e,
TG227 or a mixture thereof. :

42) Pharmaceutical combination according to claim 37, characterised in that the
preparation is a propellant-free inhalable solution or suspension which contains as solvent
water, ethanol or a mixture of water and ethanol.

43)  Use of a pharmaceufical combination according to one of claims 1 to 42 for
prepering 4 pharmaceutical composition for the treatment of inflammatory and obstructive
respiratory complaints, for inhibiting premature labour in midwifery (tocolysis), for
restoring sinus rhythm in the heart in atioventricular block, for correcting bradycardic
heart thythm disorders (antiarthythmic), for treating circulatory shock (vasodilatation and
increasing the heart volume) as well as for the treatment of skin irritations and
inflammation.

44)  Use according to claim 43, for preparing a pharmaceutical composition for the
treatment of respiratory complaints selected from the group comprising obstructive
pulmonary diseases of various crigins, pulmonary emphysema of various origins,
restrictive pulmonary diseases, interstitial pulmonary diseases, cystic fibrosis, bronchitis
of various origins, bronchiectasis, ARDS (adult respiratory distress syndrome) and all
forms of pulmonary oedema.

45)  Use according to claim 44, for preparing a pharmaceutical composition for the
treatment of obstructive pulmonary diseases selected from among bronchial asthma,
paediatric asthma, severe asthma, acute asthma attacks, chronic bronchitis and COPD
(chronic obstructive pulmonary disease), while it is pariicularty preferabie according to the

invention to use them for preparing a pharmaceutical composition for the treatment of
bronchial asthma and COPD.

46)  Use according to claim 44, for preparing a pharmaceutical composition for the

treatment of puimonary emphysema which has its origins in COPD or o.l-proteinase-
mhibitor deficiency.

47)  Use according to claim 44, for preparing a pharmaceutical composition for the
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treatment of restrictive pulmonary diseases selected from among allergic alveolitis,
restrictive putmonary diseases triggered by work-related noxious substances, such as
ashestosis or silicosis, and restriction caused by lung tumours, such as for example
Iymphangiosis carcinomatoss, bronchoalveolar carcinoma and lymphomas.

48)  Use according to claim 44, for preparing a pharmacentical composition for the

treatment of interstitial pulmonary diseases selected from among pneumonia caused by
infections, such as for example infection by viruses, bacteria, fungl, protozoe, helminths or
other pathogens, pneumonitis caused by various factors, such as for example aspiration and
left heart insufficiency, radiation-induced pneumonitis or fibrosis, collagenoses, such as
for example lupus erythematodes, systemic sclerodermy or sarcoidosis, granulomatoses,
such as for example Boeck's disease, idiopathic interstitial pneumonia or idiopathic
pulmonary fibrosis (IPF).

49)  Use according to claim 44, for preparing a pharmaceutical composition for the
treatment of cystic fibrosis or mucoviscidosis.

50)  Use according to claim 44, for prepanng a pharmaceutical composition for the
treatment of bronchitis, such as bronchitis caused by bacterial or viral infection, allergic
bronchitis and toxic bronchitis.

51)  Use according to claim 44, for preparing & pharmaceutical composition for the
treatment of bronchiectasis.

52} Use according to claim 44, for preparing a pharmaceutical composition for the
treatment of ARDS (adult respiratory distress syndrome).

53)  Use according to claim 44, for preparing a pharmaceufical composition for the
freasment of puimonary oedeme.



