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1 NOVEL ENANTIOMERICALLY PURE BETA-AOONISTS, METHOD
FOR THEIR PRODUCTION AND THEIR USE AS MEDICAMENTS 5 The
present invention relates to enantiomerically pure compounds of formula 1
O+ ~BOHHHOHNj"NXym ICm OH wherein the groups in, n, B,
X, R1, in and Ym- may have the meaninras given in the claims and
specification, methods for preparing them and their use as pharmaceutical
10 compositions, particularly as pharmaceutical compositions for the
treatment of respiratory complaints. BACKGROUND TO THE
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wherein the groups m, n, B, X, R', m and ¥™ may have the meanings given in the claims
and specification, methods for preparing them and their use as pharmaceutical

compositions, particularly as pharmaceutical compositions for the treatment of respiratory

complaints.

BACKGROUND TO THE INVENTION

Betamimetics ([-adrenergic substances) are known from the prior art. For example

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

For drug treatment of diseases it is often desirable to prepare medicaments with a longer
duration of activity. As a rule, this ensures that the concentration of the active substance in
the body needed to achieve the therapeutic effect is guaranteed for a longer period without
the need to re-administer the drug at frequent intervals. Moreover, giving an active

substance at longer time intervals contributes to the well-being of the patient to a high
degree,



has the advantage that the patient can become accustomed relatively

quickly to regularly taking the drug at certain times of the day. 5 The aim

of the present invention is therefore to provide betamimetics which on the

one hand confer a therapeutic benefit in the treatment of respiratory

complaints and are also characterised by a longer duration of activity and

can thus be used to prepare pharmaceutical compositions with a longer
duration of activity. A particular aim of the 10 invention is to prepare
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degree of selectivity with respect to the B;-adrenoceptor. In addition the invention sets out
to prepare betamimetics which thanks to their physicochemical properties can be used in
particular for preparing pharmaceutical formulations which are particularly suitable for
administration by inhalation. A particular aim of the present invention is to prepare
betamimetics which in addition to having the above-mentioned properties are also

particularly suitable for preparing inhalable powders and suspension aerosols.

DETAILED DESCRIPTION OF THE INVENTION

Surprisingly it has been found that the above-mentioned objectives are achieved with
compounds of general formula 1. The present invention relates to enantiomerically pure

compounds of formula 1
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1 3. wherein n denotes 1, 2, 3 or 4; X denotes CH2, CO, NR2, Sor0; B
denotes a double-bonded group of formula CR3R4-O; 5 R' denotes H,
Cl-6-alkyl, C2_6-alkenyl, Cab-alkynyl, C3.6-cycloalkyl, C.6-haloalkyl, O-
C1.6-haloallcyl, halogen, OH, CN, NO2, O-C-6-alkyl, COOH or COO-C1
4-alkyl; R2 denotes H, Ci_6-alkyl, C1_4-alkylene-C6_1lo-aryl or
C-4-alkylene-C3.6-cycloalkyl, preferanySH or Cl_6-alkyl; R3 denotes H or
Cr.%—alk l; 10 R4 denotes H Or Cl-6-alkyl; Ym- an anion with m negative
cha 85%3/ preferably an anion with m negative charges selected from
among chdaside | bromide,; iodide, sulphate, phosphate,

nzthanegg?hog%e, (gégr .Maleate, acetate, benzoate, citrate,
salicylaté¥rifitioroacerats, Yuma&rate, tartrate, oxalate, succinate,

ethanedi&iphenale b prapahedispiphanatelderzobte, and

p-tqluenesulph a@e, dengtes éﬂ%r‘)ﬁ gptionally i éhe for o{lége
ta tomeﬁs‘f“ﬁfﬁ&oﬁe Iéf%ia@%éfﬂ , yg?ﬁéfé O %o éié%’%@ f Gigg-haloalkyl,
The enagtiamentealyiplra:Lepepo0nd showmi) omaiorespanRdsOO-C) -alkyl;
the-R- enantiomer. The compounds of formula i consist of olecule wi

2 Eingle PEva it Ak G AR e gfs%@@w%fgﬁéﬁwaw&ﬂkyh
corresposdiagriiyHpar Uekatkanion Ym- with a single 25 charge. Thus, for
+

xgmple, o mplscyles giigrmula 4 0+ M

R denotes H or C, ¢-alkyl;

Y™ ananion with m negative charges, preferably an anion with m negative charges
selected from among chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate,
propanedisulphonate, benzoate and p-toluenesulphonate,

m denotes 1 or 2

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

The enantiomerically pure compound shown in formula 1 corresponds to the R-

enantiomer.

The compounds of formula 1 consist of a molecule with a single positive charge and an
anion Y™ with a single charge or a corresponding 1/m part of an anion Y™ with a single

charge. Thus, for example, two molecules of formula
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[0:, wherein the groups n, B, X and R' may have the meanings given
above, may be in a crystalline formation with an anion Y'-having a double
charge wherein m = 2, such as e.g. 5 ethanedisulphonate or
propanedisulphonate. Preferred are enantiomerically pure compounds of
formula 1, wherein n denotes 1, 2 or 3; preferably 2 or 3 X denotes CH2,
CO, NR2, Sor 0; 10 B denotes a double-bonded group of formula
CR3R4-0O; RI denotes H, C1.6-alkyl, C2.6-alkenyl, C2.6-alkynyl,
C3.6-cycloalkyl, Cl_6-halgalkyl, O-Cl.6-haloalkyl, halogen, ®H, CN, NOZ2,
O-Cl 6-alkyl, COOH, COQ-C\4-glkyl; Jpreferably H, C1.6-alkyl,
Cl.6-haloalkyl, C3_6-cycloalgyl, Ralog n,ﬁkgﬁ, 'NOZ, O-Cl6-alkyl,

C1_4-alkyl, C3.6-cycloalkyl-methyl, particularly prgferg
cyclopropylmethyl; R3 denotes r C1_4-alkyl; preférakly H or methyl;

R4 denotes H or Cl_4-alkyt; preferably H or methyl; 20 Y'-"denotes an

anion with m negative charges, preferably an anion with m negative

charges selected from among chloride, bromide, iodide, sulphate,
phdspbaie)e @eﬁmmeﬁ;lmmmlé,mﬁyehaymhmma@tgteebeumay bema
Cllrale, salioyiate, Hiluaraaceiaen fuparae, iirale pxalals, sugoinals
etfane isulpchonate, BenZoate' Gnd p-to ueghesuPp ona%reg, 25 denotes
orehdmedpptimatiytincther fpumedisiielanttmers, mixtures of the tautomers,
hydrates or solvates thereof Preferred are enantiomerically pure
compounds of fonnula 1, wherein 5 n denotes 2 or 3 X denotes CH2, CO,
NR#Z{Ged @ enantiomerically pure compounds of formula 1, wherein

, methyl or

: 1such as e.g.

n denotes 1, 2 or 3; preferably 2 or 3

X denotes CHy, CO, NR?, S or O;

B denotes a double-bonded group of formula CR’R-0;

R! denotes H, C1.s-alkyl, Cyg-alkenyl, Cog-alkynyl, Cae-cycloalkyl, Cs-haloalkyl,
0-C;.-haloalkyl, halogen, OH, CN, NOs, O-Cj¢-alkyl, COOH, COO-C,4-alkyl;
preferably H, Cy¢-alkyl, C;.¢-haloalkyl, Cys-cycloatkyl, halogen, OH,CN, NO,,
0-C4-alkyl, COGH or COO-C;.4-alkyl,

R? denotes H, Cy.¢-alkyl, Cyz-alkylene-Cs ¢-cycloalkyl, phenylethyl or benzyl,
preferably H, Cy4-alkyl, Cs¢-cycloalkyl-methyl, particularly preferably H, methyl
or cyclopropylmethyl;

R denotes H or .C1-4-aikyi; preferably H or methyl;

R denotes H or C,4-alkyl; preferably H or methyt;

Y™ denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, bromide, 1odide, suiphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate, benzoate
and p-toluenesulphonate,

m denotes 1 or 2,
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B denotes a double-bonded group of formula CR3R4-O; R' denotes H,
CL6-alkyl, Cl.6-haloalkyl, C3 6-cycloalkyl, halogen, OH,CN, NO2,
O-Cl.6-alkyl, COOH or COO-CI_4-alkyl; 10 R2 denotes H, Cl.4-alkyl,
C3.6-cycloalkyl-methyl, particularly preferably H, methyl or
cyclopropylmethyl; R3 denotes H or methyl; R4 denotes H or methyl; Ym-
denotes an anion with m negative charges, preferably an anion with m
negative. 15 charges sglected from among chlqride, bromide,.iodide
P O R 5 QR Bt o solvates
bénzesfe, citrate, salicylate, trifluoroacetate, fumarate, tartrate, oxalate,
succinate, ethanedisulphonate, benzoate and p-toluenesulphonate, in
denotes 1 or 2, 20 optionally in the form of the tautomers, mixtures of the
takitefinend ahy ciatesacsaliatesrdbenepfuitietaifethaie Bnentiemerically
pure co gound ofgormula 1, wherein n denotes 2 or 3 25 X denotes
chiz, Cg{, W?SOB 0; B denotes a double-bonded group of formula

CRS_R4-6);‘nBﬂ§d€&QLGSQ'J,Nﬁémyhr@hyl, propyl, CF3, CH2F, CH2CF3,

adhotes TP HIENYC SR GP SRR R B ois B Svmetyl RA

dérlotes ddanem eIhgh Saliyt (derinlea lapl Aliopondtbaih iggatiyencIEgES, NO,,

Chiorde. BroTiAs o S Rale hb4bNAie, methanesuiphonate

nittate, Mateate Hacatatdkbenzoatesloibtiié rseadicy) ateticularly preferably H, methyl or
cyclopropylmethyl;

R? denotes H or methyl,

R? denotes H or methyl;

Y™ denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, bromide, 1iodide, sulphate, phosphaté,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate, benzoate
and p-toluenesulphonate,

m denotes 1 or 2, ,

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

Preferred are enantiomerically pure cormpounds of formula 1, wherein

n denotes 2 or 3

X denotes CHy, CO, NR?, S or O;

B denotes a double-bonded group of formula CR*R*-0;

R denotes H, methyl, ethyl, propyl, CF3, CH;F, CHZCFg, fluorine, chlorine, bromine,
OH, methoxy; ethoxy, COOH or COOMe;

R” denotes H, methyl, ethyl or propyl;

R? denotes H or methyl;

R denotes H or methyl,
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trifluoroacetate, fumarate, tartrate, oxalate, succinate,
ethanedisulphonate, benzoate 5 and p-toluenesulphonate, m denotes 1
or 2, optionally in the form of the tautomers, mixtures of the tautomers,
hydrates or solvates thereof. 10 Preferred are enantiomerically pure
compounds of formula 1, wherein n denotes 2 or 3 X denotes CH2, CO,
NR2, S or O; B denotes a double-bo-ndeae'group of formula CH2-O; R’

denotes ethyl, ethyl,.propyl, CE3, CH2F, CH2CFE3, fluorine, chlorine, .
oromine RGP AP B e s G IE S FE G Regatve
methyl, ebaytarsptepyl Yondenoteschivaidiomwithde neydtivalphargedosphate,
preferably an anign,with m negative, ¢ ar%es% §el cted from amon
chloride, romlasél,lfoaﬁlc?e,’sup ate, p ao%’p 15 S,G’me?ﬁane’sufp ona
nitrate, mileateaacetgténenzoatercitr atey salicytate 20 diilnedzagetataie, benzoate
fumarate, %\rtraie oxa&aﬁe,nsyccinate, ethanedisulphonate, benzoate and

p-toluen%% fﬁﬁ%ﬁ% g?u delistes 1 or 2, optionally in the form of the

tautomedenmestbres?of the tautomers, hydrates or solvates thereof. 25

Preferreﬂzyare nantiomerically pure compounds of formula 1, wherein n

A SRBRELY 3 % GRS R B B b e S Ba R et vates
foftrattkaf CH2-O; 30 R' denotes H, methyl, ethyl, propyl, CF3, CH2F or
CH2CF3; R2 denotes H, methyl, ethyl or propyl; 7

icylate
é?y :

Preferred are enantiomerically pure compounds of formula 1, wherein

n denotes 2 or 3

X denotes CHs, CO, NR%, S or O;

B denotes a double-bonded group of formula CH;-O;

R denotes H, methyl, ethyi, propyl, CF,, CHyF, CHyCF3, fluorine, chlorine, bromine,
OH, methoxy, ethoxy, COOH or COOMe;

R denotes H, methyl, ethyl or propyi;

Y™  denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluorcacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate, benzoate
and p-toluenesulphonate,

m denotes 1 or 2,

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

Preferred are enantiomerically pure compounds of formula 1, wherein
n denotes 2 or 3

X denotes NR? or 10

B denotes a double-bonded group of formula CH,-O;

R'  denotes H, methyl, ethyl, propyl, CF3, CH,F or CH,CFs.

R* denotes H, methyl, ethyl or propyl;
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denotes an anion with m negative charges, preferably an anion with m
negative charges selected from among chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate,
benzoate, citrate, salicylate, trifluoroacetate, fumarate, tartrate, oxalate,
succinate, ethanedisulphonate, benzoate, 5 and p-toluenesulphonate, m
denotes 1 or 2, optionally in the form of the tautomers, mixtures of the

ta?“‘gme&%n*&éé‘% "AeRBh %S%'t%%erﬁ]aéﬂgﬁocfhér%a@ir %?%fé?e%ﬁf fin gnion with 1y negative

enantiomerically pure compou ormufa 1, wherei notes 2 X
denotesdNig® dendtastmuiouniebdnded grovpmoidondidia ©iphag; fRosphate,

demtes&'etﬂ%ﬁ%@%l Aofrdid nitrnl T eRQSe A0 2RI9D WD &%r@%? V&tate,
charges, prefera gan anion with m negative charges s€lected’ from
among chibvicle pbromideniodidetastiphatesletrsphateie, ethanedisulphonate, benzoate

methanegulphg %&esg}tgr te, Maleate, acetate, benzoate, citrate,

salicylate, trifluoroacetate, furharate, tartrate, oxalate, succinate,
ethanedisuipteeriate’benzoate and p-toluenesulphonate, 20 m denotes |

%%i&?&i?”%”%é”fé% fc}r{ﬂe‘%}&'g@er& Htgme Sfe%’%‘ﬂ{g?'a&f&ﬂﬁé? AMESor solvates
hygrates r'solvates thereof. Preferied are enantiomerica y pure

cdmpwiinds of formula 1, wherein n = 2 denotes and X, 25 B, R, R2, m

and Y" may have the meaning given hereinbefore, optionally in the form

of the tautomers, mixtures of the tautomers, hydrates or solvates thereof.
Plafdereciare ermaioms riddlipperertampalmasioiiotmularisiwherein X =

NR2 and?QﬁggeSlé, R', R2, in and Ym- may have the meaning given
hereinbefore, optionally in the form of 30 the tautomers, mixtures of the
tatitomendsrieyelr &tds or solvates thereof. 8

B denotes a double-bonded group of formula CH;-O;

R denoteé H, methyl or CFs.

Y™ denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate, benzoate
and p-toluenesulphonate,

m denotes 1 or 2,

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

Preferred are enantiomerically pure compounds of formula 1, wherein n = 2 denotes and X,
B, R!, R®, m and Y™ may have the meaning given hereinbefore, optionally in the form of

the tautomers, mixtures of the tautomers, hydrates or solvates thereof.

Preferred are enantiomerically pure cornpounds of formula 1, wherein X = NR?and n, X,
B, Rl, RZ, m and Y" may have the meaning given hereinbefore, optionally in the form of

the tautomers, mixtures of the tautomers, hydrates or solvates thereof.
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Preferred are enantiomerically pure compounds of formula 1, wherein X =
NH and n, X, B, R', m and Y" may have the meaning given hereinbefore,
optionally in the form of the tautomers, mixtures of the tautomers,
hydrates or solvates thereof. 5 Preferred are enantiomerically pure
compounds of formula 1, wherein B denotes a double- bonded group of
formula CH2- O and n, X, R, R2, m and ¥m- may have the meaning given

before, onall e form of the ers mjxtuyres of the
e sptonal,in e lorm ol e ulo PR e A and . X, B,
c@mmumly’afﬁﬁ@ abweléqﬂmﬂalg gi/mﬁmarﬁlﬁﬁlﬁe&dﬁtmignﬁoﬂ@ form of the
lI- dlmet met |-2-0x0-2,3-dihydro-benzimidazol-I-yl)-
R BT e Rty B ww%s&ﬁ%ﬁ%&%& n-3-one

maleate

8- dimethyl-3-(2-ox0-5-trifluoromethyl-2,3-dihydro-benzimi zoII
RS’ %2 are enan%( omcgrztca ¥ pure compoun syofz formulz){l w ere%nB enotes a double-

ptopylangirol |O|ﬁYdiﬁﬁhX1YaQIfBﬁL®@rhyﬁi,rOQ§y{4Fkbem z26{ #Oxe@3-0 e meaning given

aleat . . .
RO ARSI AL (5. RO S AR ROy Rt hvrates
yihGohygeoryedrbenzo[ 1,4Joxazin-3-one maleate
R-8-{2-[l,I-dimethyl-3-(3-methyl-2-ox0-2,3-dihydro-benzimidazol-I-yl)-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]Joxazin-3-one
maleater@&ilarly preferred are compounds of the above formula 1 which are selected from
R-8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-henzimidazol-I-yl)-propylamino]
12 oxy-ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3-one maleate
E-g {R={al42oﬁm1emmn4h@ ®X@-= &aﬁ@ifizd(ﬁﬁobﬁBdﬁﬁbdﬁré%éx;ﬁtﬁhbﬂiﬂﬁ@@@l"‘

ydroxy- e 6-hydroxy-4H- 0[l,4]oxazin-3-one maleate
R-8- {QTTE" %ﬂ%}% BAPRRE éo%%}%( W%@Qn‘%ﬁ%ﬁﬁ%@]&%&i}?@?m

hyd}-62-25 hydrogynddbenzol dkdlsoxazinmdrene meteatydro-benzimidazol-1-yl)-
R-6-hydroxy-8-{1- hydroxy -2-[4-(4-methoxy-2-0x0-2,3-di gﬁro -benzimidazo

I-y1) PR RS -G ety LN B ot b g Brigone maleate

mM@legl§. (2-[1,1-dimethyl-4-(2-oxo-benzoxazol-3- yl -butylamino]- I -hydroxy-ethyl}-6-
R-6- hydroxy 8-{- hydroxy-2-[4-(5-methoxy-3-methyl-2-0x0-2 3 -dihydro-

benziEEHAL ?@i@&hrﬁ&ﬁwamaﬁﬁ%?%ﬂqy|
}-4H-henzoll, Aloxazin:d-ane. AAMALAI, » 3_dihydro-benzimidazol-1-yl)-

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

e R-§-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl}-propylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one maleate

e R-8-{2-[1,1-dimethyl-4-(2-0x0-2,3-dihydro-benzimidazol- 1 -yi)-butylamino]- 1 -
hydroxy-ethyl}-6-hydroxy-4H-benzo{ 1,4]oxazin-3-one maleate

e R-§-{2-[1,1-dimethyl-3-(2-0x0-benzoxrazol-3-yl)-propylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]oxazin-3-one maleate

¢ R-6-hydroxy-8-{1-hydroxy-2-[4-(4-methoxy-2-0x0-2,3-dihydro-benzimidazol-1-y1)-
1,1-dimethyl-butylamino]-ethyl } -4H-benzo[ 1,4 loxazin-3-one maleate

e R-0-hydroxy-8-{1-hydroxy-2-[4-(5-methoxy-3-methyl-2-0x0-2,3-dihydro-
benzimidazol-1-y1)-1,1-dimethyl-butylaminol-ethyl }-4H-benzo[1,4]oxazin-3-one

maleate



9.
R-8-{2-[4-(6-fluoro-3-methyl-2-ox0-2,3-dihydro-benzimidazol-I-yl)-1,1-dime
thyl butylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one
maleate
R-8-{2-[4-(7-fluoro-3-methyl-2-ox0-2,3-dihydro-benzimidazol-l-yl)-1,1-dime
thyl- butylamino]-1-hydroxy-ethyl}-6- hydr%xy 4H-benzo[ 1,4]oxazin-3-one
male

t
e P G et acShd-3 gy e e )1 it
propylaphinoahd-iyRyoxyxetby}d6-tyrordo A krbeazal] 1, 4lox@din3doanaal cate

BB AT A A B sl Bty

-yl)- Bt@jﬂﬁiﬁiﬂdi]qm-vﬁw&f?ﬂh%tW%}W@XH%@%Z@I&26311988(21!1@1%aleate
-one tartrate R-8- {2-[ 1

ethyl18 325K b@ﬁﬁk&&ér@ W% ylaririd e eaimyidezel 1-v)-

' hydr% $Hnhepzol il Alxazinnd ryIRVAMIRIBI H-benzo[ 1,4 loxazin-3-one tartrate

10

15

%a‘%] 1-dimethyl-3-(3-methyl-2-0x0-2,3- d hydro-benzimidazo

pl’bp i1 Hya érﬁ%wr%a?élwmmt z%?r(h}as@aﬁrfa@%rﬁéml L-yh)-
tartr lammolhl -hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one tartrate
R-8-{2- [ |-dime g 2-0x0-2,3-dihydro-benzimidazol- - -yl)-propylamino]-I

nm&&y@%ﬂiﬂy@m%ﬁ:&@%ﬁ@&@W]@Ea%msb@ﬁéafam@}é pgdroxy-ethyl}-6-
R-8-{Roll LsAimetnl4r {21 30An3diudroshgnzimidazol-l-yl)-butylamino]-1

- hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one tartrate
R#8-{B=ft {2-tinhetitp BB okbrbethzbrarit-3.yHibislsgthanris)idargidkaky-et

hyl}- %r@/}qﬁﬂﬁﬂoﬁﬂ @?@Miéﬁ%?%’@iﬁﬁ%& 1R o cgl JAloxazin-3-one tartrate

R-6-hydroxy-8-{I-hydroxy- 4-methoxy-2-oxo-2,3-dihydro-benzimidazol
-1eyRADE; ilcﬂlrdattv}hﬂuly(émm%étﬁﬂhs}wktmmn{dmﬁokaﬂI‘PB‘—I@YiémmO} -
tartray

R6 1 ST 8T hyar oy B A B sy Bty 35 0%6. 3" - dinydro-
benzuﬁnﬁaléz{ﬁﬂ Jl—yli)Hlﬁthyﬁi#ﬁ@W@bZL@fléiﬁm’dtﬂ-bmwr}kﬂHébhth)I -butylamino}-1-
1 4]0

e e A s LA

- ethyl IQH»{Q 1 1 ~dimethyl-3-{2-oxo-benzoxazol-3-y1)-propylamino]-1-hydroxy-ethyl } -6-

butylq ol Ly A S SN2t penzolt 4loxazin-3-one

R-8-{2-{8(7afiord- S mipltih2-0xo-243mbtydrp-beneiitsoldrylbinntiol- -y)-

o Yh DU RIngl YD o 4 bpnagl Laosazi g one.

25

tart
e R-6-hydroxy-8-{1-hydroxy-2-{4-(5-methoxy-3-methyl-2-0x0-2,3-dihydro-

benzimidazol-1-y1)-1,1-dimethyl-butylamino]j-ethyl }-4H-benzo[ 1,4}oxazin-3-one
tartrate

e R-8-{2-[4-(6-fluoro-3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-y1)-1,1-dimethyi-
butylamino]-1-hydroxy-ethyli}-6-hydroxy-4H-benzo[ 1,4 joxazin-3-one tartrate

e R-8-{2-[4-(7-fluoro-3-methyi-2-0x0-2,3-dihvdro-benzimidazol-1-y1)-1,1-dimethyl-
butylaminol-1-hydroxy-ethyl }-6-hydroxy-4li-benzo{1,4]Joxazin-3-one tartrate
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10 R-8-{2-[1,l-dimethyl-3-(6-methyl-2-0x0-2,3-dihydro-benzimidazol-I-yl)
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
hemi- ethanedisulphonate
R-8-{2-[1,1-dimethyl-3-(2-0x0-5-trifluoromethyl-2,3-dihydro-benzimidazol-I-
yh)-5 propylamin0]-1-hydroxy-ethyl}-6-h¥groxy-4H-benzo[1,4]oxazin-3-one

hemi- ethanedisulphonate
R-8-{2-{1,1-di A-(2-0%0- I-3-y1)-pbu ingl-: roxy-eth
PSR RN R S RS
R-8-{2qyiadimeif yhBl@x methyl: 2 dxal@ Breliblrticozbehinndanel-byh) hemi-
propg][gmiga%;é-ﬂ dr%xy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one

hemi- ethane £u¥6ﬁonate
RoS-@Z%l{MikﬂeﬂiMe&fQ&MB—ﬁthﬂmfbenﬂhmida%z-dl%lﬁy]bepiﬁejpmlatﬂm]-1—yl)—
ﬁégyféfﬁ)gég&h%gfgé{%%%%x @‘%ﬁ{;ﬁ?&ﬁ%’(ﬁ}?}( Jgégigﬂ(?ﬂr]oxazin&-one hemi-
R-S-{ﬂk{dn&ddmlﬁthzyﬁé-(zoxo-z,3-dihydro-benzimid_azol-l-yl)-butylamino]-

ﬁ é1m5ié;"ﬁ$£%z¥{:i ﬁ%ﬁ%%g%g ~r(3)~((¥ }_(gr %%%ezrclnzcg OJI l%]-?fi()?bzlli?ifﬁt}gpn%} -1-hydroxy-ethyl }-6-
R-8- @ {itok-ditTicthyl-3- (A wadienzoxasom3-yi-pedpyiaminale1-hydroxy-et
hyl}-6- hydroxy-4H-benzq[1,4]oxazin-3-one hemi-ethanedisulphonate
Rfe-r&gr&g?.lsléz ol -[mﬁﬁﬁ-&wwgﬁhﬁfgz ARBER: Hazo

|- 1-ylprdpligimerhylibutdamineh et yaddt-banzobd 4] 0XRazin-a -Db8e hemi-
hemi-ethan di% Iphonate 20

R-6-rf§}a?8?é§- = -‘?%?oxy-z-[4-(5-methoxy-3-methyl-2-oxo-2,3-dihydro
banzimdazglliybndendimethddoutylasminatetivkimidazol-1-yi)-propylamino]-1-
}-4H-ben_zo[1,4%oxazin-3-one hemi-ethanedisulphonate, . ,
R-8-{PYH BRI SR N2 Ak B AR Y oA A d AP Ao et nate

ethyl-gogtytemingihbysioxy etz 6-tyrvaxy-¥dn-panzobl.41oNaRin Braie)-1-
hemi 25 ethanedis%lé)honate

R-8- (R Ribye: Srheirgro- Bk onacttigrsaiennnidere-atpneripuphpnate
toyl-shgtylaminol:ddmydraxy: ewibErhyvdronysAn-benzelihHoxaaigBan ethyl }-6-

e
hemi- _ . ,
hydroxy-4H-benzo[ 1,4]oxazin-3-one hemi-ethanedisulphonate

e R-6-hydroxy-8-{1-hydroxy-2-[4-(4-methoxy-2-0x0-2,3-dihydro-benzimidazol-1-yl)-

1,1-dimethyl-butylamine]-ethyl } -4H-benzo[ 1 ,4]oxazin-3-one hemi-ethanedisulphonate

o R-6-hydroxy-8-{1-hydroxy-2-[4-(5-methoxy-3-methyl-2-0x0-2,3-dihydro-
benzimidazol-1-y1)-1,1-dimethyl-butylamino]-ethyl } -4H-benzo{ 1,4loxazin-3-one
hemi-ethanedisulphonate

e R-8-{2-[4-(6-fluoro-3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-y1)-1,1 -dimethyl-
butylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-benzo[1,4joxazin-3-one hemi-
ethanedisuiphonate

& R-8-{2-[4-(7-fluoro-3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl)-1,1-dimethyl-
butylamino|-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4loxazin-3-one hemi-
ethanedisulphonate

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.
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ethanedisulphonate optionally in the fonn of the tautomers, mixtures of the
tautomers, hydrates or solvates 30 thereof. 11 Also particularly preferred
are compounds of the above formula 1 which are selected from among
R-8- {2-[ 1,1-dimethyl-3-(6-methyl-2-0x0-2,3-dihydro-benzimidazol-I-yl) 5
propylamino]-1-hydroxy-ethyl}-6- hydroxy 4H -benzo[1,4]oxazin-3-one
maleate
R-8-{2-[1,1-dimethyl-3-(2-0x0-5-trifluoromethyl-2,3-dihydro-benzimidazol-I-
yl)- propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
méaleatearticularly preferred are compounds of the above formula 1 which are selected from
R- - Zgnlq 1-dimethyl-3-(3-methyl-2-o0x0-2,3-dihydro-benzimidazol-I-yl)-
propyTl ino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
mele&te- 1D 1,1- dimethyl -3-(6-methyl-2-0x0-2,3-dihydro-benzimidazol-1-y1)-

R-8- {2 d|m 2 QX0 2,3-di 0-be idazal-I- Iamlno
by BBy O3 S e L A b A ORe st
R-8-{2-}, J{zd meimy;he%h@ -BX0-bepzonagobImbihpiapylamidel-beygiaxaain i -yl)-

A e AR R A VAR IR B

prepylamino]il-hygiaxyretyhf-hydmyy-dbl henzeld siexazingonne))-

tartrate

R-8-{PLPPY ARGl k6 %.fﬁjbefaﬁ%?éwﬁzb%ﬁw@m&%1%61&&6&&
-¥Y- propytaminalid-iysiraxy eikwb8-yerar i beraskl 1490y aZip 3aanso]-

tartrat
Eé‘ rsr?éebﬁraxa.Pﬁ%@fwéu(éfﬂ%éfrﬁﬁ@%& AR HYG-58R AR ol- 1-y1)-
propyjamohlrtmq{aﬁyzeﬂmt}oﬁdmg@zsxa%i henzoib AIRXaEIN-3-0088 R thy1 ) -6-

te 2
R-8- {é‘q@rixﬁﬁﬁ#eWF@](ﬁ}QkSZ?ﬁd?WdF@I%@ﬁmmldazol l-yl)-propylamino]

-1% hyArexy- ety By draxys: 120, 10X BoRe IaH A8 o1-1-v1
R-8-{2- [1?(? metﬁyl 3% ogodlglg{r?lz@gxazo%oz( prtts})?o%)lamw%%g 1é£ h;dr]o;(]y)et

hyl}-6P1epaiaRea L Herzer reodadinksdsme tdirkeazol 1,4]oxazin-3-one tartrate
R-B-{%[4.-4l ﬁqtﬁ%éﬁ%@?ﬂ{kg -OXO2, 3 HRYE-NenzimIdazal oVl aZa 1 -y

propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
hemi-propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4Joxazin-3-one tartrate

e R-8-{2-[1,1-dimethyl-3-(3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl)-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4}oxazin-3-one tartrate

e R-8-{2-[1,1-dimethyl-3-(2-0x0-2,3~dihydro-benzimidazol-1-yl)-propylamino]-i-
hydroxy-ethyl}-6-hydroxy-4H-benzo[,4]oxazin-3-one tartrate

e R-8-{2-[1,1-dimethyl-3-(2-0x0-benzoxazol-3-yl)-propylamino]- I -hydroxy-ethyl } -6-
hydroxy-4H-benzo[1,4]oxazin-3-one tartrate

e R-8-{2-[1,1-dimethyl-3-(6-methyl-2-0x0-2,3-dihydro-benzimidazol-1-y1)-

" propylaminol-1-hydroxy-ethyl}-6-hydroxy-4H-benzo| 1,4 }oxazin-3-one hemi-

ethanedisulphonate

e R-8-{2-[1,]-dimethyl-3-(2-ox0-5-trifluoromethyl-2,3-dihydro-benzimidazoi-1-yl)-
propylamine}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1 ,4]Joxazin-3-one hemi-

ethanedisuiphonate
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ethanedisulphonate
R-8-{2-[1,1-dimethyl-3-(2-0x0-5-trifluoromethyl-2,3-dihydro-benzimidazol-I-
yl)- propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
hemi- ethanedisulphonate 12 R-8-
{2-[1,1-dimethyl-3-(3-methyl-2-ox0-2,3-dihydro-benzimidazol-I-yI)
propylamino]-1-hydroxy- ethyl} 6- hydroxy- H-benzo[ l,4]oxazin-3-one

heml- Iohon
e§ 1@ ﬁS(g %xg %EF'?& hy&ro en%m| 20 - _y pi}(gl})z‘)} }%fﬁz]g :}L-_yi -
h)/d rwywhm}nﬁﬂhb‘ﬂﬁdxw%ﬁb?ﬂzé{m@@xazma}m{ 1,4Joxazin-3-one hemi-

hemi- ?hhanée f%%lghqnate R-8- {2-[

1,1- di e?h 0X0-benzoxazol-3-yl)-propylamino]-1-hydroxy-ethyl}-6-
hydraxg-4 Bl eindpfledlokazin-Gorneihéimidkthaaedisidphanald)-patiotatyno-1-

in th form of t ers, mixtures e tautomers

ol RTINS o et A GO I B i phonate

abOVﬁ-f@f{El{fﬁ]Mﬁ‘hﬂﬁ?yﬁﬂi(gedﬁ@t%@ﬁ@ﬁhz@mﬁg—propylammo] 1-hydroxy-ethyl}-6-
9151 dimethyl-3-(2-ox0-2,3-dihydro-henzimidazol-1-yl)-propylamino]

B R Rl A R A A S ot 16

Rtﬁrﬁarﬂlly@!m%%hﬁd?t@%@r@t&ﬁbﬁﬁhﬁ@cﬁ@@@ﬂﬂtﬂ@@h&ﬂ@rprﬁ?&ﬂ@milae}sd)lvates
droxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one tartrate

R85, 1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-propylamino]
-1 hydroxy-ethyl} -6-hydroxy-4H-benzo[ |,4]oxazin-3-one

2% B L8 EADESHREHE ) APAREE T A€ P20 GTRB: AGghen e sleted fom

patitieutarly preferred are the above enantiomerically pure compounds of
generalﬁg)rmula 1lin ystalllne form optionally in the form of the

crystdfiite tadtorerst éfh;’s."{%nﬂ%‘é’ B ERpEainRE SolvahsBrRaiagrnel-1-
PartlW@f&ﬂ&fgﬂ%@-ﬁ?@@@aﬁ@%@nzo[1,4}0}(&2111 3-one maleate

e R-8-{2-[1,1-dimethy}-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-propylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo{ 1,4]oxazin-3-one tartrate

e R-8-{2-[1,1-dimethy]-3-(2-0x0-2,3 -dihydro-benzimidazol-1-yl}-propylamino]-i-
hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4 Joxazin-3-one hemi-ethanedisulphonate,

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

Also particularly preferred are the above enantiomerically pure compounds of general
formula 1 in crystalline form, optionally in the form of the crystalline tautomers,
crystalline hydrates or crystalline solvates thereof, Particularly preferred are the above
enantiomerically pure, crystalline compounds of general formula 1, optionally in the form
of the crystalline tautomers, crystalline hydrates or crystalline solvates thereof, which are
further characterised in that they are crystalline compounds which are present in only a

single crystal modification.

By the term a single crystal modification are meant crystalline compounds of formula 1

which do not constitute a mixture of any crystal modifications which may exist.
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25 enantiomerically pure, crystalline compounds of general formula 1,
optionally in the form of the crystalline tautomers, crystalline hydrates or
crystalline solvates thereof, which are further characterised in that they
are crystalline compounds which are present in only a single crystal
modification. 30 By the term a single crystal modification are meant
crystalline compounds of formula 1 whidii do not constitute a mixture of

any crystal modifications which may exist. 13 The compounds of formula.
1 e PTG TV e AP Do B N GBFEAGIT & BRI
the:-theregeaiticfeldhP artieylatingaiorrshoulthbe dace aeatt dingide theording to

inyention of the possible applications for which the compounds accqrdin
oA HOLABSH BF BRAILIE TP BeRs b1y L P SBOBUR b ahg me 1 the

pharepeeeuitahastviyaspreibelamimealics dnanathemaspeetibe aresenttivity as
invention correspondingly relates to the above-mentioned

et’?ﬁ‘ﬁ’ﬁaﬁqgﬁ‘&%\lly pure compounds of formula 1 as pharmaceutical

compositions. The present invention further relates to the use of the

above-mentioned compounds of general 10 formula 1 for preparing a ,
pﬁamésaﬁ&%ﬁ%6%&6&%&6%?%81}@%{fﬁ%@ﬁp@ﬂ&i&ﬁﬁlﬂw bR gentioned

Tlgﬁaﬁfﬁﬁﬁétﬁdﬂall%@ﬁﬁﬂ d@ﬁﬁfﬁﬁdﬂmyfdﬁf@mlll@ ihes l%ﬁ@rfﬁfa%@tical compositions. The
above-mentioned compouynds of general formula | for preparing a
pRAFRRACEUESR i %ﬁ%ﬁﬁ%@ Hé%ﬂi@&%%gﬁ?%&%&ﬂmwéﬁ of general

wiighateelselestesh o aMene @hSEHCve piHMen &y i $easesnobf respiratory

various qriging, pulmonary emphysema of various origins, restrictive 15
A o RSP T iy dRLBS. (0 L 5o mentioned

brenepiisof vageusapfiginsiar onchiestasis .ARMS (et tespitpdeiyon for the

distress syndrome) and all forms of pulmonary oe a. Preferaply the
L ST T 1 AT 0 5 PO ot AR ERiang ootractve pulmonary
cainpesition vados thertieginenhafohsibeivepu melagodiseasestrictive

selected from.among. COPD (chronic obstructive pulmanary.disease), . .
B A e A A i AL T AT R of various

attabksQbaoekrosica i AGHILS (adhite dsisrpatticiiarbs prefidrable) asdaitlifiogms of
to the invention to use them for preparing a pharmaceutical composition

foP e tPELERTBF-

Preferably the compounds of formula 1 are used to prepare a pharmaceutical compesition
for the treatment of obstructive pulmonary diseases selected from among COPD (chronic
obstructive pulmonary disease), bronchial asthma, paediatric asthma, severe asthma, acute
asthma attacks and chronic bronchitis, while it 1s particularly preferable according to the
invention to use them for preparing a pharmaceutical composition for the treatment of

bronchial asthma“

Preferably alse, the compounds of formula 1 are used to prepare a pharmaceutical
“composition for the treatment of pulmonary emphysema which has its origins in COPD

(chronic obstructive pulmonary disease} or al-proteinase inhibitor deficiency.

Preferably also, the compounds of formula 1 are used to prepare a pharmaceutical
composition for the treatment of restrictive pulmonary diseases selected from among
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bronchial asthma. 25 Preferably also, the compounds of formula 1 are

used to prepare a pharmaceutical composition for the treatment of
pulmonary emphysema which has its origins in COPD (chronic

obstructive pulmonary disease) or al-proteinase inhibitor deficiency. 30
Preferably also, the compounds of formula 1 are used to prepare a
pharmaceutical composition for the trealfhent of restrictive pulmonary
diseases selected from among 14 allergic alveolitis, restrictive pulmonary
didéasesatrigoiétied tyrivdrk-pelatetknodiseases dbgnobly such-agated noxious

asiiestesis 0fusHiGo3im 313d; {2 LiRLe M Camand &Y JHHY AINQLES 1SHE Rudfours, such as
fogoeég%?elwgan%ossés carcinomato a, br nc(?o veolar.carcinor(‘pgg_?iph

and [GApRomasrs Pretarably e the e SHB oML o ot Uiy T4 PE L 8aRPomas.
to prepare a pharmaceutical composition for the treatment of interstitial

p%@%% qi§§,3t§% %&%}ﬁﬁ}ﬁ@s féﬁ?%ﬂ%ﬁ[‘ﬂ aPOEHY 9@?@%@? Mmaceutical
infections; Sug}h s for exam%&%#fectlon by viruses, bacteria, fun

I,
PIOTPOR o8I it B B Yatisaiel 5Hmmamtf§%aﬁ§é&15§}%%aﬁ8wmmg
faptersn suicras o b exdeeplog spirhtisriand iefplreaftinsuffigiemeygs, bacteriz, fungi,
raghatiopainduees iRNGURRP s HILERE OB S RABRNeE8S, SHEM 88 s, such as for
examrﬁ))l ellgt?%?ag%gem%%) gasrtis%t%mc sclero etnr;}/u.or sar00|d03|s,.t.  fibrosi
gr%{(nau Smidtoses el a8 or example RIS s&%ﬁ%gﬂﬁ%mom 180 OS1S,
intelEraIo SaetitfoRidB ekt paknchemyafitsiersisy SiPEic misfedaplyy or
alsgctheéoenmpesindmebaaneial formulakang dBedddosIIeRakS idiopathic interstitial

phar ti 15 composition for-the treatment of cystic fibrosis or
m %%)%?é%%&‘oé?sld é)Pea%%}g@@% sn&r%]h%ggg%sp@%ﬁ& of general formula 1 are
used to prepare a pharmaceutical composition for the treatment of

prbm_la:iﬂ“slysaish_, ﬂ&fmmp@mﬁﬂegbge@emtiﬁm@@ed oy badteriatpareirabharmaceutical
InfecioR: AlerRIcEREhils, AREtXC Rrenahifs,sR Risleiably also, the

compounds of general formula | are used to prepare a pharmaceutical
composition for the treatment of bronchiectasis. Preferably also, the

caprgoLills Ot genemhipsiidad farenuseddedqianase afiaspagetiedharmaceutical
composition for the treatment of bronchitis, such as for example bronchitis caused by

bacterial or viral infection, allergic bronchitis and toxic bronchitis.

Preferably also, the compounds of general formula 1 are used to prepare a pharmaceutical
composition for the treatment of bronchiectasis.

Preferably also, the compounds of general formula 1 are used to prepare a pharmaceutical
composition for the treatment of ARDS (adult respiratory distress syndrome).

Preferably also, the compounds of general formula 1 are used to prepare a pharmaceutical
composition for the treatment of pulmonary oedema, for example toxic pulmonary cedema
after aspiration or inhalation of toxic substances and foreign substances.

Particularly preferably, the present invention relates to the use of the compounds of
formula 1 for preparing a pharmaceutical composition for the treatment of asthma or
COPD. Also of particular importance is the above-mentioned use of compounds of

formula 1 for preparing a pharmaceutical composition for once-a-day treatment of
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25 composition for the treatment of ARDS (adult respiratory distress
syndrome). Preferably also, the compounds of general formula | are used

to prepare a pharmaceutical composition for the treatment of pulmonary
oedema, for example toxic pulmonary oedema after aspiration or

inhalation of toxic substances and foreigl% substances. 30 Particularly
preferably, the present invention relates to the use of the compounds of
fonpula 1 for preparing a pharmaceutical composition fo t%g treatment of
1O PP DRI BY AR T RLRIOE 19 B M BB G AR e 0oy
useatgheompatinas of §&Ridla 1 for preparing a pharmaceutical

composition for once-a-day treatment of 15, inflammatory and obstructive

respiratory complaints, particularly for the once-a-day treatment of '
adirREcHE DD Ohal racHiva REoF s doriiaistoenbrb dasabrrentioned
tréiatment dhthaabeddrmientioned hdisedses sbbarastarisaecdindinab omes of general

ft -mentiot AAlCent inventi
more.oh P%gaa}ﬁﬂ;@f‘e@y@% | &ggg%%ggﬁg nggfgﬁ%g%éaﬁ@u% rg?é@c it invention

administered in therapeutica The_present invention

rUmrBrElss R PRsEsEsIO T srRSineht SrEa i S epgcterised in that one
character§ée irbthatmnetionahorenph the shibyerend rtionett ¢omspoumdssefed once a

gggﬁgltfgg%},g Late-adminisigrsghance a day in therapeutically effective
amounts. 10 TERMS AND DEFINITIONS USED By the term "C16-alkyl"

(including those which are part of other groups) are meant 15 branched
and unbranched alkyl groups with 1 to 6 carbon atoms and by the term "C

1Aeqlkyt’ arenmsantbranehed ayghunbranched alkyl groups with Ito 4

carbon atoms. Alkyl groups with | to 4 carbon atoms are preferred.
Examples of these include: methyl, ethyl, n-propyl, iso-propyl, n-butyl,

isg by teago-bUMIeRt NI RPEBR W R AR arNSCoBRAMIRD BIR¥Imeant
The abbreviations Me, Et, n-Pr, I-Pr, n-Bu, i-Bu, t-Bu, etc. may 20

optitHaIR AfsouBbIaserforlié 8BS WidntibhE G BPORE DRSS HE SR

stated. diedgfinitions preryboutyhenbdrRad nexylnphidaial the carbon atoms.

possible isomeric forms of the o
Alkyl groups with 1 to 4 carbon atoms are preferred. Examples of these include: methyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso~butyl, sec-butyl, rert-butyl, n-pentyl, iso-pentyl,
neo-pentyl or hexyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, /-Bu, etc. may
optionally also be used for the above-mentioned groups. Unless otherwise stated, the
definitions propyl, butyl, pentyl and hexyl include all the possibie isomeric forms of the
groups in question. Thus, for example, propyl includes n-propyl and iso-propyl, butyl

includes iso-butyl, sec-butyl and t'ert—bufyl etc.

By the term "Csy¢-alkenyl" (including those which are part of other groups) are meant
branched and unbranched alkenyl groups with 2 to 6 carbon atoms and by the term
"C,.4-alkenyl" are meant branched and unbranched atkenyl groups with 2 to 4 carbon
atoms, provided that they have at least one double bond. Alkenyl groups with 2 to 4
carbon atoms are preferred. Examples of these include: ethenyl or vinyl, propenyl,
butenyl, pentenyl, or hexenyl. Unless otherwise stated, the definitions propenyl, butenyl,

pentenyl and hexeny! include all the possible isomeric forms of the groups in question,
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groups in question. Thus, for example, propyl includes n-propyl and
iso-propyl, butyl includes iso-butyl, sec-butyl and tent-butyl etc. 25 By the
term "C2_6-alkenyl!" (including those which are part of other groups) are
meant branched and unbranched alkenyl groups with 2 to 6 carbon atoms
and by the term "C2_4-alkenyl" are meant branched and unbranched
alkenyl groups with 2 to 4 carbon atoms 8provided that they have at least

double bond. Alkenyl with 2 to 4 carpgn atoms referr
AR 26 5P RB e TFRAEER, GELEA PR DB RSB s 1,2

pandenyhienexenythiinigas g wisestatody theeadfiniions propenyl,
butenyl, pentenyl and hexenyl include all the possible isomeric forms of
the groups in question. 16 Thus, for example, propenyl includes

1-@?@@6(&@"@;% ﬁiﬂ@ﬂ@my (it thehadesidh,aZe pael &bttetoups) are meant
1-methyl-I-pr yl-2- propenyl tc. By the term "C
(iR fﬂﬁ Sihigiaa %H?%’WSHP&"@V dpk) b RS A R F o
am@mmgh%@ikyml gEeidRsAwiD anuﬁra@laew@rkmmg@@ﬁ hytihettessarbon
"C2_4-alky négare m Bbranc ed and un %_ES ﬁ%(}){]r | groups |th2‘4
to SN GG HE e it ?Qﬁte?f‘ﬁé% t Ot THRI BgYith 2 to 4 carbon
AHzt}éﬁ‘Mi geoppiewdd ZiadhsRibdnhaoms ale: RirieNedrdxamptesselhpatynyl, or
lude: ethynyl, pr pynyl, buty yl, ynyl, or hexy I Unless otherwise

StE he UAIGORE Brob ST %fy?f%l RS AP RRE D Q‘?ﬁ@iﬁl\g(ea“d hexynyl
allibie qogsihlejsenbesicdaisns ﬁﬁﬁhe @awpc&dm:.m@s@@mﬁﬂushiw for example,
example, prqpyn mcludesl nyl and 2-propyn linc des
OB P R R e R gt By o, 1
temathGBIepayRlaalkyFntnlodingdhasg which are part of other groups) are
meant 15 cyclic alkyl groups with 3 to 6 carbon atoms. Examples of these

include: cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. Unless
otmrwsﬁﬁﬁategiﬂmmm‘,ﬁgz}a[l‘mlgmugﬁxmwbiehsuﬁs;ﬁﬁuteﬂcb}ye@lgeoops) are meant

?ﬁ%%?‘#@iﬁﬁ%ﬁ% A NS Phr s R tude Yy ctopropyl,

Ccl;@{hah@ﬁllq&ciepem;ﬁmg &Isromeapicmatespathafvmﬁa@tagedum)@telmlaﬁtgroups
e A e U BRI R TR, s-propy,

tert-butyl, hydroxy, fluerine, chlorine, bromine and iodine.

By the term "C;.¢-haloalkyl" (including those which are part of other groups) are meant
branched and unbranched alkyl groups with 1 to 6 carbon atoms, which are substituted by
one or more halogen atoms. By the term "Cj.4-alkyl" are meant branched and unbranched
alkyl groups with 1 to 4 carbon atoms, which are substituted by one or more halogen

atoms. Alkyl groups with 1 to 4 carbon atoms are preferred. Examples of these include:

Cr, CHI,, CHyF, CHoCFa.

By the term "aryl” (including those which are part of other groups) are meant aromatic ring
systems with 6 or 10 carbon atoms. Examples of these include: phenyl or naphthyl, the
preferred aryl group being phenyl. Unless otherwise stated, the aromatic groups may be
substituted by one or more groups selected from among methyl, ethyl, iso-propyl, fert-

butyi, hydroxy, fluorine, chlorine, bromine and 1odine.
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one or more halogen atoms. By the term "Ci-4-alkyl" are meant branched

and unbranched alkyl groups with 1 to 4 carbon atoms, which are

substituted by one or more halogen atoms. Alkyl groups with 1 to 4

carbon atoms are preferred. Examples of these include: 25 CF3, CHF2,
CH2F, CH2CF3. By the term "aryl" (inclqging those which are part of other
groups) are meant aromatic ring systems with 6 or 10 carbon atoms.
Examples of these include;: phenyl or naphthyl, the preferred aryl grou .
b&HGIHeRihiy H}@§§%@Nﬁ%@@@&f&dp¥ﬁ@%ﬁ?@ﬁ&e@ ISP &Y pEnggbromine or
Sttt t@th g sonadr tndrecgrotaps, Skledted dhdrimnaddrmeihyluetihd preferred
isgéﬂ)r e%'.’ tert- butyl, hydroxy, fluorine, chlorine, bromine and iodine. 17
Haloden within the scope of the present invention denotes fluorine,

chlorine, bromine or iodine. Unless stated to the contrary, fluorine,
cHibeinegrarddotomiegcaliy theepieferted Widhogénss@ifthef tderpresent invention

eRARLRMENHGH Y RIS desarines vyithirihe ScoRGAIdReRIaSARIANYEAtRR: 85%ee,

compounds of formyla 1 which are present in an ntiomerical purity of . :
PR B SR HSE DOLERDArh IS o R GERFS (Snatomeri
95%6ess) Thinterm adh@emantidirsicbex desepiscdrpwityintihbiztcanpounds.

describes the optical purity of chiral compounds. 10 The compounds

a%@%}%p%ﬂh% ngﬁﬂg %&p% %%Seﬁqﬁgﬂﬁt?%@ %9' UGN outtined in

Scheme 1. EXAMPLES 15 SYNTHESIS O EDIATE STAGES

Intesheradite 1: tert-butyl (3-amino-3-methyl-butyl)-carbamate: 23.6 g (117

mmol) tert-butyl (1,1-dimethyl-3-oxo-propyl)-carbamate in 700 m.L

ethanolic ammonia solution are treated in the presence of 3.5 g Raney

nickel at ambient temperature with 3 Ba#3d Al:d®gen pressure until no

more educt can be detected by thin layer chromatography. The catalyst is

filtered off and the solvent is eliminated by distillation. Yield: 22.7 g (96%);

magNSPEEBsEBpINMRMERIZ0FE mteYmediate 2:

1-(3-amino-1,1-dimethyl-proypl)-6-methyl-1,3-dihydro-benzimidazol-
Intermediate 1: tert-butyl (3-amino-3-methyl-butyl)-carbamate: 23.6 g (117 mmol)
tert-butyl (1,1-dimethyi-3-oxo-propy!)-carbamate in 700 mL ethanolic ammonia solution
are treated in the presence of 3.5 g Raney nickel at ambient temperature with 3 bar
hydrogen pressure until no more educt can be detected by thin layer chromatography. The
catalyst is filtered off and the solvent is eliminated by distillation.

Yield: 22,7 g (96%); mass spectroscopy: [M+H]" = 203,

Intermediate 2! 1-(3-amino-1,1-dimethyl-proypl)-6-methyl-1,3-dihydro-benzimidazol-

Z-one

a) tert-butyl [3-methyl-3-(5-methyi-2-nitro-phenylamino)-butylj-carbamate: 2.0 g
(12.9 mmo!) 3-flucro-4-nitro-toluene, 2.6 g (13.0 mmol) tert-butyl (3-amino-3-methyl-
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25 2-one O~N ~/N/1 H2N a) tert-butyl
[3-methyl-3-(5-methyl-2-nitro-phenylamino)-butyl]-carbamate: 2.0 g (12.9
mrnol) 3-fluoro-4-nitro-toluene, 2.6 g (13.0 mmol) tert-butyl
(3-amino-3-methyl 18 butyl)-carbamate and 2.3 g (16.8 mmol) potassium
carbonate are stirred overnight at ambient temperature in 20 mL DMF.
The solvent is distilled off and the residué®is combined with ethyl acetate.

The mixture is was h water, dried with so ul hate

A B B AL C B8 B S R A e
BS&MﬂEf&rbp&yAture in 20 mL DMF. The solvent is distilled off and the resniue is

}W%ﬁﬁ %v?g?q %}é'i;ﬂgeﬁlgtgyl%ﬂ"rtlg xtsug%[ h}é/astﬁuéy rl t?eaagb t%h Water drled with
[%mtemhybﬁ;(ﬁameﬁmhammtmytmm butyl]-carbamate are

1i\{ed in 110 mL methanol %}&dg rgﬁgated in the presence of 340

SF‘S AT THSHRIESRY (1085 ent temperature. Then the

catalyst is separated off and the solvent is distilled off. Yield: 3.72 g

A P S o bt e R BB PRI A Bpcerbamate: 471 ¢

ca(nbamateott %&-@d@ﬂ[mt);ﬂ%%w@kthyl 2-nitro-phenylamino)- butyl} -carbamate are

mi meth -, 15 butyl]-carba
OB TSR BT GRS 1 A FIGIEE 41 0 HE palladium on
C&fhﬂﬁykﬂlf(m%)ébﬁﬂﬁtbﬁﬂﬁ) am:bstﬂmee oVaenigh cdiab salventisdistiithdffhe solvent
and S Wyl acetate The soluti
R AR Ryl R el S
chloride solution and dried with sodlum sulphate The residue is
chromat % dlc?g meth ith.0-16% 2 tl'\a(\jhoi!'ﬁ
SRS e e TR ke T
etherbahﬁﬁda 1.12 g(@9%)):1@11)3&&ép&gir@%(ﬁb{aml{M%Hirbthﬁ-@ﬂa,edyiamino) J-methyl-
1 gﬁ%%lﬁag%%%&?’%w@ﬁ“ % ﬁ‘%fp%ghﬂ‘%’%@% OhZM9a39 12008 1,1°-
[SMMWBB(Q&[Q&ME&W&MdeMtght The solvent is distilled off and the
residue is dissolved in ethyl acetate. The solution is washed successively with potassium
hydrogen sulphate solution and sodium chloride solution and dried with sodium sulphate,
The residue is chromatographed (silica gel; dichloromethane with 0-16%
methanol:ammonia = 9:1) and the crude product thus obtained is stirred with diethyl ether.

Yield: 1.12 g (59%); mass spectroscopy: [M+H]" = 334,

d) I~(3—amin0-1,l—dimethyt—pmypl)u6~methyt~1,S—dihydre-benzimidezol—z-ene: A
solution of 1.50 g (4.5 mmol) tert-buty! [3-methyi-3-(6-methyl-2-0x0-2,3-dihydro-
benzimidazol-1-vl)-butyli-carbamate in 100 mL dioxane is combined with 10 mL of 4
molar hydrochloric acid in dioxane and then heated to 90°C for 90 minutes, during which
time a white precipitate is formed. After cooling to ambient temperature the solvent is
distilled off and the residue is stirred in diethyl ether.

Yield: 1.04 g (86%; hydrochloride); mass spectroscopy: [M+H]" = 234.
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25 benzimidazol- 1-yl)-butyl]-carbamate in 100 mL dioxane is combined
with 10 mL of 4 molar hydrochloric acid in dioxane and then heated to
90C for 90 minutes, during which time a white precipitate is formed. After
cooling to ambient temperature the solvent is distilled off and the residue
is stirred in diethyl ether. Yield: 1.04 g (86%; hydrochloride); mass
spectroscopy: [M+H]+ = 234. 30 19 Intéfmediate 3:

A

[P eeimid3za3-pivmed-trifluoromethyl-phenylamino)-butyll-carbamate: This
is prepared analogously to Method 2a) fré)m a total 03.25 g (15.5 mmol)
1-fluoro-2- nitro-4-trifluoromethyl-benzen H 2.74 g (13.5 mmol)

tert-butyl (3-amino-3-methyl- bytyl)-carbamat leld: 6.1 g, mass
spectroscopy: [M+H]+ = 392. 10 @;\/;%-‘EUW
[3-(2-amino-4-trifluoromethyl-phenylamino)-1, |m§tﬁ/l-propyil-
earbamate: 6.10 g (15.6 mmol) tert-butyl
[3-methyl-3-(2-nitro-4-trifluoromethyl- phenylamino)-butyl]-carbamate are

hydregenated [?rmkﬁﬂswslyzt@;M@tho&ﬁm)walﬁeéﬁiﬁ,gaeg;@ﬁ%ﬁommm-carbamate:
spectroscopy: [M+H]+ = 362. 15 ¢) tert-hu

S B PRy S Y G LRy 1-fvro-2-
prepylcatbantaiecthy00 ¢ d3c3man ol te(tbutytmol) tert-butyl (3-amino-3-methyl-

[3:-(2- mg%%-#trifluoromethyl-
pl?é'rtﬁl}a 872349 dimethyl-propyl.]-carbamate and 6.73 g (41.5 mmol)
1, Yiet@rbany|dimidpzate axevefistetl dnd3@prked up analogously to

Method 2c).
b) tert-butyl [3-(2-amino-4-trifiuoromethyl-phenylamine)-1,1-dimethyl-propyl}-
carbamate: 6.10 g (15.6 mmol) tert-butyl [ 3-methyl-3-(2-nitro-4-trifluoromethyl-
phenylamino)-butyl}-carbamate are hydrogenated analogously to Method 2b).
Yield: 5.05 g (90%); mass spectroscopy: {M+H]' = 362.

¢) tert-batyl [1,I-dimcthyi—E—(Zaaxo-S-triﬂu0mmethyi-z,S-dihydro-benzimidazoi—1—yl}—
propyli-carbamate: 5.00 g (13.8 mmol) tert-butyl {3-(2-amino-4-trifluoromethyl-
phenylamino}-1,1-dimethyl-propyl]-carbamate and 6.73 g (41.5 mmol) 1,1°- |
carbonyldiimidazole are reacted and worked up analogously to Method 2c).

Yield: 4.18 g (78%); mass spectroscopy: [M-H] = 386.

d) 1-(3—amin0-3-methyi~butyl}-S—triﬁuommethyl-l,3—dihydr6~henzimidazoE~2~0ne:
Prepared analogously to Method 2d) from 2.89 g (7.5 mmol} tert-butyl [1,1-dimethyl-3-(2-
oxo-3-trifluoromethyi-2,3-dihydro-benzimidazol-1-yl}-propyl]-carbamate.

Yield: 1.60 g (66%; hydrochloride}; mass spectroscopy: IM+H]" = 288,
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20 Yield: 4.18 g (78%); mass spectroscopy: [M-H]+ = 386. d)
1-(3-amino-3-methyl-butyl)-5-trifluoromethyl-1,3-dihydro-benzimidazol-2-o
ne: Prepared analogously to Method 2d) from 2.89 g (7.5 mmol) tert-butyl
[1,1-dimethyl-3-(2- oxo-5-trifluoromethyl-2,3-dihydro-benzimidazol-I
-yl)-propyl]-carbamate. 25 Yield: 1.60 g (66%; hydrochloride); mass
spectroscopy: [M+H]+ = 288. 20 Intermé®liate 4:
3-(3-aming-3-methyl-butyl)-3H-benzoxazol-2-one 0 HZNXv v N 5 a)
11vgemerizth i Antdr e mams s EsiohB Br3f-heproras ol diers)
chlorotrimethylsilane and 50 mL acetonitrile is added dropwise to 26.0 g
(177 mmol) 1- methyl-4-nitro-pentan-I-ol and 52.8 g (352 mmol) sodium
iodide in 350 mL acetonitrile. Then the mixfﬂﬁai@ heated to 50C for 4

hours, then the solvent is distilled %y\tr:;r\lres ue is combined with
500 mL diethyl ether. It is washégdisuccessively @ ater, 10 sodium
thiosulphate solution and sodium chloride solutiok=The organic phase is

dried with sodium sulphate and evaporated down. Yield: 34.2 g. b)
3-(3-methyl-3-nitro-butyl)-3H-benzoxazol-2-one: 1.70 g (42.5 mmol)

sqgitz dudrigdecO0Ne)arp adsied Rajehwige §p-a: soltiensofidhd g (33.3
mmol) benzoxazol-2-one in 50 mL is DMF, while the temperature is ke

t
DRI R AMe R AERIPRIGHHS g g e 60 @47 Tomo) 1-
mmahyt Aogadinathyk4nie pestans in2e slsEMmisamked sdpWise tonitrile.

such that the temperature does not rise above 5C. The mixture is left

oveiffight AtambiseRsTAIR e With"Siring ahid ereluardntisitiediféand the
offesTie: ieSieiuBiiftokan 5O0 inrethivnagetate. and washed suseassivelyith water,

with water and sodium chloride solution, dried 20 with sodium sulphate = |
arfQ BV SISTBIP RGP T g9 SRRt hrBl Bt AR s he pEeARsRBRY 1s dried
[Mgitd]'s5d260. s0)pr(R-anaieeagorasinybhuty i-@i-enz @xazol-2-one: 11.0 g

3-(3-methyl-3-nitro-butyl)- 3H-benzoxazol-2-one from'the reaction
described above are dissolved in 130 mL ethanol 25 and hydrogenated

with Renayeioksl ageatalyal 3uh balfer201hpyise: The catatystishol) sodium hydride
(60%) are added batchwise to a solution of 4.50 g (33.3 mmol) benzoxazol-2-one m 50 mL.
DMFE, while the temperature is kept below 0°C by cooling. After one hour's stirring a
solution 0f 9.61 g (37.4 mmol) 1-iode-4-methyl-4-nitro-pentane in 20 mL DMF is added
dropwise such that the temperature does not rise above 5°C. The mixture is left overnight
at ambient temperature with stirring and the solvent 1s distilled off. The residue is taken up
in ethyl acetate and washed successively with water and sodium chloride solution, dried
with sodium sulphate and evaporated down. 11.0 g product are obtained. Mass

spectroscopy: [M+H]" = 265.

¢) 3-(3-amino-3~-methyl-butyl)-3H-benzoxazol-2-one: 11.0 g 3-(3-methyl-3-nitro-butyl)-
3H-benzoxazol-2-one from the reaction described above are dissolved in 130 mL ethanol
and hydrogenated with Raney nickel as catalyst at 5 bar for 20 hours. The catalyst 1s
filtered off and the filtrate is freed from the solvent. 10% ethanolic hydrochloric acid is
added, the sclvent is distilled off and the residue is stirred in an acetone/diethyl ether
mixture.

Yield: 6.0 g (77% over 2 steps, hydrochloride); melting range = 145-147°C.



filtered off and the filtrate is freed. from the solvent. 10% ethanolic
hydrochloric acid is added, the solvent is distilled off and the residue is
stirred in an acetone/diethyl ether mixture. Yield: 6.0 g (77% over 2 steps,
hydrochloride); melting range = 145-147C. 21 Intermediate 5:
3-(3-amino-3-methyl-butyl)-3H-benzoxazol-2-one O~-O H2N\"/N/ 5 a)
tert-butyl [I,I-dimethyl-3-(2-oxo-benzoxa§5l-3-yl)-propyl]-carbamate: 409
(29.6 mmol) benzoxazol-2-one are dissolved in 40 mL DMPU and cooled
with an ice bath. Under protective gas 897 mg (95%; 35.5 mmol) sodium

- hldeicka atinedided (Batokinis 8- toetiiny$- bakylip A H henreastion2roixeure is

10

heated to ambient temperature and then stirred for 10 another hour. 9.85
g (44.4 mmol) tert-butyl (3-amino-l, | -dimethyl-propyl)-carbamate and

1.97 g (5.3 mmol) tetrabutylammonium iod#de are added and the mixture
is stirred overnight. The reaction is stopped by the careful addition of
sodium hydrogen carbonate sdiiaf ' ens added, the aqueous
phase is separated off and extract epeated h ethyl acetate. The
combined organic phases are washed with sodium 15 chloride solution,
dried with sodium sulphate and evaporated down. Purification of the
residue by column chromato%raphy (silica gel; petroleum ether/ethyl

agbiatd Ly LibtimptviasiitrarBanes oralray D @ (aEuh caikagnate: 4.0 £ (29.6

SREsHNIRARYX A lonZ 232 8is2@H3d in 40 mL DMPU and cooled with an ice bath.
Sg{s-amino-3-methyl-butyl)-3H-(penzoxazol-Z-one: 18 mL,ithriquoroacg iC howise §
2B P QIR RIS & % Eibieht taHpRPtars s Waoikiat 8¢9° %m wise o

(4R:5 snimedh terhbubytlbd mixture is heated to ambient temperature and then stirred for
dimethyl-3-(2-ox0-benzoxazol-

-yl)-propyl]-carbamate jn 110 mL
O HE o e T BB T o R hgrbarmate and
salvent i3 dissabgtatiblipRaihsemainagis:sirestintadisthybatiers stirred

during which time a solid is precipitated, which is 25 filtered off. After
- fURHRERE g SR ety LtRer tﬁﬁraﬂsﬁlrﬁgfﬁm&{ S zen carbonate

15

20

25

solution. Ethyl acetate is added, the aqueous phase is separated off and extracted
repeatedly with ethyl acetate. The combined organic phases are washed with sodium
chioride solution, dried with sodium sulphate and evaporated down. Purification of the
residue by column chromatography (silica gel; petroleum ether/ethyl acetate = 7:3) yields
the desired product. |

Yield 4.1 g (43%); mass spectroscopy: [M+H]" =321.

b) 3-(3-amino-3-methyl-butyl}-3H-benzoxazol-2-one: 18 mL trifluoroacetic acid are
added dropwise at ambient temperature to a solution of 4.0 g (12.5 mmol) tert-butyl [1,1-
dimethyl-3-(2-0xo0-benzoxazol-3-yl)-propyl]-carbamate in 110 mL dichloromethane. The
mixture is lefi overnight with stirring and then the solvent is dissoived off. The oil
remaining is stirred into diethyl ether, during which time a solid is precipitated, which is
filtered off. After further stirring with diethyl ether and filtration the product is obtained.
Yield: 3.63 g (65%; trifluoroacetate); mass spectroscopy: [M+H] = 221.
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Yield: 3.63 g (65%; trifluoroacetate); mass spectroscopy: [M+H]+ = 221.
22 Intermediate 6:
1-(3-amino-3-methyl-butyl)-4-methoxy-1,3-dihydro-benzimidazol-2- one
H2N N\ 01 N O H 5 a) 4-methyl-4-nitro-pentan-I-ol: 50 g (0.285 mol)
methyl 4-methyl-4-nitro-pentanoate are dissolved in a 6:4 mixture of
THE/ethanol (1000 mL). The solution is £doled to -10C and combined

wjth 24.2 g (0.57 ol) ljthium chlorjde. Then 21, 0,571 .mo)) lithium .

o LRRENS LR A A R Al T BB B By ol 2-
-Ife and then heated overnight to ambient temperature. The reaction

mixture is stirred for 6 hours at 10 60C and overnight at ambient

temperature. It is mixed with water and adjuste pH 6 with dilute
hydrochloric acid. The solverins _distilled-aff an e residue is combined
with water. It is extracted With%ﬁ%ﬂe

the combined organic
phases are washed with water and ammo

nﬂ'chloride solution and dried
with sodium sulphate. After elimination of the solvent the product is
obtained. 15 Yield: 40.0 g (95%); mass spectroscopy: [M+H]+= 148. b)
1-iodo-4-methyl-4-nitro-pentane: 70 mL (0.544 mol) trimethylchlorosilane

art) unedyirbpitisapsnstantert EhpéPattranslhog iy 2725yl 4-nitro-pentanoate
4-metibAr-ite-Peatainelandrigl St 8194 40mnal) sodiumdpelide 18 @afkd to -10°C

mL acetonitrile. The reaction mixture is filtered, 20 evaporated down and .
cORbfNEP Rt Bt et ThaolyRiiph sRle TGy ahetiitng §ddithipol) lithium

bistiphitgaelmtiomanthwatali driethangd frerdiframdhessolyemtutielst 56€ and then
g (80%); mass spectroscopy: [M-N02]+= 211. ¢). , o
2 RRuigsoxy B B AR B EE Y S oA SRATHAY ARGSGAE SottitiGh [anpours at

9,607 dn R bviallis addeshiaracsabetian:ef 250n0:162 MOk ater and adjusted to pH 6
2-aminQ-3-nitro-phenol in 200 mL DMF. Then 11.1 mL (0.178

ming : Then. mol) o
OO EMHAR B AR Bp o SR HhiS AIRHLFS R STRFEAFe R fR sqrmbined with
arhignt ternparatike vinedkeRcomn MbsHaels RaHFRLOBIQA6R PREsSEHRMyashed with
f

o‘zvater and ammonium chloride solution and dried with sodium sulphate. After elimination
of the solvent the product is obtained.

Yield: 40.0 g (95%); mass spectroscopy: {M+H]+ = 148.

b) 1-iodo-4-methyl-4-nitro-pentane: 70 mL (0.544 mol) trimethylchlorosilane are added
dropwise at ambient temperature to 40 g (0.272 mol} 4-methyl-4-nitro-pentan-1-ol and
81.5 g (0.544 mol) sodium iodide in 350 mL acetonitrile. The reaction mixture is filtered,
evaporated down and combined with diethyl ether. The organic phase is washed with
sodium bisuiphite solution and water, dried and freed from the solvent.

Yield: 56.0 g (80%); mass spectroscopy: [M-NO,]™ =211,

¢) 2-methoxy-6-nitro-phenylamine: 85% potassium hydroxide solution (11.7 g, 0.179
mol) is added to a solution of 25 g (0.162 mol) 2-amino-3-nitro-phenol in 200 mL DMF.
Then 11.1 mL (0.178 mol) iodomethane are added dropwise and the mixture is stirred
overnight at ambient temperature, The reaction mixture is poured onto ice and stirred for

one hour. The precipitated product s filtered off, washed with water and dried.
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one hour. The precipitated product is filtered off, washed with water and
dried. 23 Yield: 23.8 g (87%); mass spectroscopy: [M+H]+ = 169. d) ethyl
(2-methoxy-6-nitro-phenyl)-carbamate: At reflux temperature 17.1 mL
(0.141 mol) triehloromethylchloroformate are added dropwise to a
solution of 23.8 g (0.142 mol) 5 2-methoxy-6-nitro-phenylamine in. 300
mL THE and then the mixture is stirred 6% 4 hours at this temperature.

T lyent is distilled off and the residue is stirred with isopropanol,

AR & S SBT R PR RN T S5 § (7350, s

spectroscopy: [M+H]+= 241. 10 e) ethyl

(2-:aming-6-methoxy-phenyl)-carbamate: 25.0 g (0.104 mol) ethyl

(BRGSO RB B E DA A BRI N E8 F AODRE e ahar 0141

33:6;)thiéa15ﬁﬁambﬁ%n@aﬂqraid%t _ wa@t&delﬁlo@:jadsm mmlui)g)iszieil}:ﬁwam mol)
(0] urs. e reaction mixtwure evap e wn, compined, wi

T RS ORGP S SRR, BB el ity 4 hours
extractacnwithgieh nemethans aaigiihedcdimbin ek ocgainiciphages ateh Fwpropanol,

washed with s%&%lm cgl ride solytion, dried and evaporated down. The
re S HRL? ERStiFS b%?rgﬁlgf%%ﬁng is stirred with isopropanol. Yield:

131 :(29%); (T5355, spectascopytdi+HikE12E1241) ethyl
7-methoxy-2-o0xo-2,3-dihydro-benzimidazol-I-carboxylate: 13.0 g (0.062
mol) 20 ethyl (2-amino-6-methoxy-phenyl)-carbamate and 10.3 mL (0.074

melxthielijantine amikOboni- shehidioraethanaaresddg et | Mhitebaohy 2 -methox y-

with ice, to a solution of 8.20 mL (0.068 mal) trichloromethylchlorofonpate
o S A R Vbt 20 P A BIBTo ) G bar i ahcD SaCla
thel teaationdduxtae iscpairedeanteficsanfbeXtracted Thithrcaction mixture is

ane. The.combined organic phases are washe

dichl h ith ,
AP o BRIt IR Ay P G TSI 18 CHRAAT ISHRGr AR paucous
Y ighds Q1 OrgpkaRA)y mrassispecitiodcopyrdivkthtte aidBhegombined organic phases are

PG s N e S e A0
indovitll Ares 30taanshinéie yvith 3564 pofassipropaydroxide solution (3.3 g,
5%[8993%@?58%'} rr]lga\sl\éits%éggosoopy: IM+HT =211,

f) ethyl 7-methoxy-2-ox0-2,3-dihydro-benzimidazol-1-carbexylate: 13.0 g (0.062 mol)
ethyl (2-amino-6-methoxy-phenyl)-carbamate and 10.3 mL (0.074 mol) triethylamine in
100 mL dichloromethane are added, while cooling with ice, to a solution of 8.20 mL
(0.068 mol) trichloromethylchioroformate in 50 mL dichioromethane. After 4 hours
stirting at ambient temperature the reaction mixture is poured onto ice and extracted with
dichloromethane. The combined organic phases are washed with water, dried and freed
from the solvent. The residue is stirred in diethy! ether.

Yield: 9.0 g (62%); mass spectroscopy: [M+H]" =237.

g} 4-methoxy-1-(3-methyl-3-nitro-butyl}-1,3-dihydro-benzimidazol-2Z-one: 4.0 g (17
mmol) ethyl 7-methoxy-2-oxo-2,3-dihydro-benzimidazol-1-carboxylate in DMF are
combined with 85% potassium hydroxide solution (3.3 g, 51 mmol) while cooling with the

ice bath. After 30 minutes a solution 0f 5.2 g (21 mmol) 1-iodo-4-methyl-4-nitro-pentane
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ice bath. After 30 minutes a solution of 5.2 g (21 mmol)
1-iodo-4-methyl-4-nitro-pentane 24, in DMF is added and the mixture is
stirred overnight at ambient temperature. The reaction mixture is diluted
with water and extracted with ethyl acetate. The combined organic
phases are washed with water, dried and freed from the solvent. The oll
remaining is purified by chromatography%n a silica gel column

(cyclohexane/ethyl acetate gradient). s Yield: 0.5 g (8%); mass
S%HME @dmmqi]ghe.rg ugp)is stirred overnight at ambient temperature. The reaction

13 -mineBraeiRukibutidr Araeihexel Feiyeio Renzimidazedrdnee organic
1.4 g (4.8 mmol)

4 PRETRO%R Wc@}rﬁ%wh%ﬁ%rodﬁﬁfwnﬁ SenhyEre B aRiiahz s Shegaining is
dissaly&dup mﬁmn?rm RydregragierahahaeRIR RIEFEMEe Rbtate gradient).

Raney nickel. The 10 catalyst is separated off, the selvent is distilled off
and 5k Pesiea H?%%%W%‘E}Wﬁ%‘iﬁﬁﬂ%%dz c;?éﬁlorlc acid. The solvents

are removed by distillation and the solid remaining is stirred with

isopropanol, Yield: 0.6 g (42%, hydrochloride); mass spectrosco
M‘S Tp _agggoﬁqwfgﬁ%éaaé-@znethoxy-l 3)dnhydro— enzmudaggli—z -one: 1.4 g (4.8

1 ﬁ%‘!ﬁm'@Qﬁ%ﬂ%@@hﬂ'@L!W&h?’[m%ﬁ@iﬁﬁw&tw&éﬁiﬁi%@mldazd 2-one are

benzimidazol-2-one O H2N O
(5%%{%@*2%}@%@&%%&%%%%3 Bergmibe msrnsnidippganickel. The

mekan2Q solutien:ef pretdaningin BHEREAIdROK RIS 10A4d\@d in ethanolic
(83.56 mmol) 3-fluoro- 4- pitro-anisol and 12. 71 g (92.02 mmol) potassium . :

SR A5t L R AT FBIMBIRFROVEAD AU R A6 08 gffpaining is

argdlltf@r\mgt%ﬁ@gqm The organic phase is washed successively with
water and ammonium chloride solution, dried and evaporated down. The

orodeié: RefraiAiG SERTUR AR heesh e etay 1 B g {ea9 P mass

spectroscopy: [M+H]+= 183. b)
4-methoxy-N-2-methyl-benzene-1,2-diamine: 12.5 g (68.6 mmol)

(5 eTBRYiststid- GrammmidtRaire And bRy (e iRl by ro-
SnedZigktidPo209:-ml- ethanol are 25,

a) (5-methoxy-2-nitre-phenylj-methyl-amine; 83.5 mL (167.0 mmol) of a 2 molar
solution of methylamine in THF arc added dropwise to 14.3 g (83.56 mmol) 3-fluoro-4-
nitro-anisol and 12.71 g (92.02 mmo!) potassium carbonate in 200 mL dichloromethane.
The mixture is stirred overnight and then water is added. The organic phase 1s washed
successively with water and ammonium chioride solution, dried and evaporated down.
The product remaining is stirred with hexane.

Yield: 12.7 g (84%); mass spectroscopy: (M-+H] = 183,

b) 4-methoxy-N-2-methyl-benzene-1,2-diamine: 12.5 g (68.6 mmol} (5-methoxy-2-nitro-
phenyl)-methyl-amine and 77.39 g (343.0 mmol) SnCl, 2H,0 in 200 ml. ethanol are
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refluxed for 6 hours. The reaction mixture is washed with sodium
carbonate solution, filtered and evaporated down. The residue is
combined with water and extracted with ethyl acetate. The combined
organic phases are washed with water, dried and freed from the solvent.
Yield: 8.0 g (77%); mass spectroscopy: [M+H]+ = 153. 5 ¢)
5-methoxy-l-methyl-1,3-dihydro-benzimi azol-2-one: 8.0 g (52.56 mmol)

4- methaxy-N-2-methyl-benzene-1,2-diamine and 8.7 mL (63.00,mmol) . .
T B2 B B T T RIS G R Soluton
drivipaviseatel évapo{a8dof mimdhdrehthromethyhibldrofdiwater im8@xtrhcted with
dichloromethane. The reaction mixture is stirred 10 overnight at. ambien
BP0 BT LT A A L DEHoN e G108 B Feed from
dighlesbreethandd The gombines aganicpbases fre-iWishaedwith water,

dried and evaporated down. The product remaining is stirred with diethyl

ether. Yield: 4.2 g (45%); mass spectroscopy: [M+H]+=179. 15 d)
Sy sthoyarbihyiiy(BiRaiiyE-oHil onbliin Y akd-thbyelr 8-Der{Ziid azalk P 4-

one: 1.1 8 mmo)), 60% sodium hydride are.adde 5 4 | ) .
SN A ST o R RO S8 o T el re
cabfisngwadtinthed el biith! Ateednmimdtieddaddtupiomsotd 7 mL (58.00 mmol)
-igdo-4-methyl-4-nitro-pentane in 20 MF is piped ip. and the mixture . ..
RO R AR o AP SRR oSl Rh s stimed
The @8ighnbinsid ergamniscpiase sharepyasiicadtwite water aodiedtantkd with

ev rated down. The product, remaining is stirred with, diethyl ether.
R Te RrERingh SEM R e PR WA Fica ana
1-¢3sporined ImeathjlHbutydiheirathoxyn 3 inathyli v3idiBicdset bérzimidazol-

2-gne:, 25.2.7 7 mmg}? o . _

o ey & AR WSS RGN T S By aro-

benzimidazol-2-one and 9.93 g (44.0 mmol) SnCI2 2H20 in 200 mL

ethanol are reflyxed  fo éﬂﬁurs The, reactiqn mixturge is, evapqrated . P,

o R I S BRI OGRSt AR A P Ao 2 one:

is Extractedmwith) sty adetatd ahddthere adueit ed20fgaiii¢ nphabesarthoxy-1-methyl-

washed with water, dried,and free% ro olvent. The residuge is '

T 0 L RS O 0 Ch S e e bath. Aflsr 30

hynhiachied @it ffar-itntosbiverityl-4-nitro-pentane in 20 mL DMF is piped in and the
mixture is stirred overnight. It is diluted with water and extracted with ethyl acetate. The
combined organic phases are washed with water, dried and evaporated down. The product

remaining is stirred with diethyl ether.

Yield: 2.7 g (63%); mass spectroscopy: [M+H]" = 308.

e) 1-(3-amino-3-methyl-butyl)-5-methoxy-3-methyl-1,3-dihydro-benzimidazol-2-one:
2.7 g (8.7 mmol) S—methoky-f% -methyl-1-(3-methyl-3-nitro-butyt)-1,3-dihydro-
benzimidazol-2-one and 9.93 g (44.0 mmol) SnCl, 2H,0 in 200 mL ethanol are refluxed
for 3 hours. The reaction mixture is evaporated down, combined with sodium carbonate
solution and filtered. The filtrate is extracted with ethyl acetate and the combined organic
phases are washed with water, dried and freed from the solvent. The residue is dissolved
in ethano! and the solution is combined with ethereal hydrochloric acid. After the solvent

has been dissolved off the product remaining is stirred with diisopropylether.
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has been dissolved off the product remaining is stirred with
diisopropylether. 26 Yield: 0.7 g (29%); mass spectroscopy: [M+H]+ =
278. Intermediate 8: _
3-(4-amino-4-methyl-peenyl)-5-fluoro-lI-methyl-1,3-dihydro-
benzimidazol-2-one F HZN/N 50 a)
(4-fluoro-2-nitro-phenyl)-methyl-amine: 187 ml (314 mmol) of a 2 molar
s%ué{lo_n of met%lamine in THE are added dropwise to 25 g (157 mmol)
2 AEHHUOOBHrOBE DR SPEREPsEBYY K3 hmdl) Hotassium carbonate in
300 mL dichloromethane while being 10 cooled. The mixture is stirred
overnight at ambient temperature and then combined with water. The
orgHAIEISHENS 1 dratiaa ton- Wathy aadAha-Byaperiaagthslvh filydro-
repigeanig stsradowith diethyl ether. Yield: 18 g (69%); mass spectroscopy
[M+H]+ = 171. b) 4-fluoro-N-1-methyl-benzene-1,2-dja'nine: 22 g (0.12
mol) (4-fluoro-2-nitro-phenyl)- is methyl-amine in 250 mL ethanol are
hydrogenated at 4 bar hydrogen pressure with paH#adium on charcoal as
catalyst. The catalyst is sep_araf.gq off and the sql\ s distilled off. The
oil remaining is purified by chromatggraphy (stica gél, hexane/ethyl

acetate gradient). Yield: 9 g (50%); mass spe EKceopy [M+H]' = 141. 20

¢) 5-fluoro-I-methyl-1,3-dihydro-benzinaidazol2-one: 13.0 g (92.1 rmnol)
4-fluoro-N- 1-methyl-benzene-1,2-diamine are reacted with trichloromethyl
chlorofonnate analogously to the method described for Intermediate 7c.
Afe4tftringpid-aistieypbehieh) the frodustiie: id6lateld 3V etk 10 of (3Dow)}ar solution of

! ; +Hl+ = 1.2 . .
o D A B et imyarspigherene
neandZ3t5of &lI70.6240f) (EB8:Ssmmchrb0nsts oulidif h&d«iﬁdblam@mbmwwﬁﬂiée being.
Co&!'cﬂdg 4H.d %Zigrer?@%%%{ 'cé’%?;&?@%é%ﬁﬁ%%?%ﬁ%@%ﬂ% D MO LMEned with

aré added to a solution o
5-fiusdeo-[Tine thghhB-pilayd fo shahzitnid drelaieo e éd DN By veafeddtom. The residue

is stirred with diethyl ether, Yield: 18 g (69%); mass spectroscopy [M+H]" = 171,

b) 4-fluoro-N-1-methyl-benzene-1,2-diamine: 22 g (0.12 mol) (4-fluoro-2-nitro-phenyl)-
methyl-amine in 250 mL ethanol are hydrogenated at 4 bar hydrogen pressure with
palladium on charcoal as catalyst. The catalyst is separated off and the solvent 1s distilled
off. The oil remaining is purified by chromatography (silica gel, hexane/ethyl acetate
gradient). Yield: 9 g (50%); mass spectroscopy [M+H] = 141.

¢} S-fluore-1-methyl-1,3-dikydro-benzimidazol-2-one: 13.0 g (62.1 mmol) 4-fluoro-N-
t-methyl-benzene-1,2-diamine are reacted with trichloromethy! chloroformate analogously
to the method described for Intermediate 7¢. After stirring in diethy] ether the product is
isolated. Yield: 6.0 g (39%); mass spectroscopy: [M+H]" = 167,

d) 5-fluoro-1-methyl-3-(4-methyl-4-nitro-pentyl)-1,3-dihydro-benzimidazol-2-one:
First of all 0.624 g (13.9 mmol) 60% sodium hydride and then, while cooling, 4.6 g (17.8
mmol) {-iodo-4-methyl-4-nitro-pentane in 10 mL DMF are added to a solution of 2.1 g



mixture is stirred overnight at ambient temperature, then poured onto
water and extracted with diethyl ether. The organic phases are
evaporated down and the residue is recrystallised from isopropylether.
Yield: 1.8 g (48%); mass spectroscopy [M+H]+=296. 5e)
3-(4-amino-4-methyl-pentyl)-5-fluoro-I- methyl 1,3-dihydro-benzimidazol-2-
one: 1.8 g (6.09 mmol)

é%zm% %Jﬂ)lﬂéél s 1 ,h% ﬁ%ﬁ§ ?ég Ll f%?e:angt% BNIF. The reaction

| hmdmg@rimeﬁﬁar@wﬁkgkﬁmkeé@p@aﬁalysmma&tamisvater and extracted
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%gﬁ& %{: the solvent is distilled off. In 10 order to @ ﬁgare, he,
;‘fﬁ TBROS S rdSRITEERSRMBIRG VRATRSFURDPANE AYEIBRATSINCSid
inreiethul ieihetroneldipkd @ B3P0 Yiwidrochlgrided, ynakiingrengecepy [M+H] = 296.
225-228C; mass spectroscopy [M+H]+ = 303. 15 Intermediate 9:
3-(4-amino-4-methyl-pentyl)-4-fluoro-I-methyl-1,3-dihydro-
b@;13h(m¢aﬂmo24mtﬁyﬁﬁéi@1psa)u(&rﬂmfﬁe&a@immﬂmdmlﬁimhﬁﬂﬁmrz-one:
Reactizﬁn of 2.0 2 mmol)zqgﬂlflu 0- 20 nitrohenzene i olar
o S H es BT B e TR S TR ot LA |
Interxediatefa-onield:50.8.0 ﬁgﬁ%ﬁ(}m&l?w{iaﬁﬁw E[Mbtﬁi}rﬂfog&iph%ssure with
3 luoro-N-1-methyl- enz dianiine: Redu f80

DS ¥Sh- tﬁ% e RSt trﬁlf%]%?e‘)j oft. In

th@rmeth(@(ﬂeﬁeﬁcﬂﬂéﬁ@iﬁ@dﬁﬁokﬁﬂe thradisthd b dGelbinddbedttc8hayionaskhydrochloric

spe ctro +H]+ = 141. 28 ¢)
éﬂB i?'r‘?%/?ﬂ)’ﬁykl% -dihydro-benzimidazol-2-one: Prepared from 4.5 g

(321&1@1 meély GFuotdyethinetiyl-henzenemdg-dianine ahajogasshetortheopy [M+H]
metgn d described for Intermediate 7c. Yield: 1.4 g (26%); mass

spectroscopy: [M+H]+ = 167. d)
4-fluoro-I-methyl-3-(4-methyl-4-nitro-pentyl)-1,3-dihydro-benzimidazol-2-o0

nel;ntermediate ¢; 3-(4-amino-4-methyl-pentyl)-4-fluore-1-methyl-1,3-dihydro-

a) (3-ﬂuemaZunitré—phenyl)-methylwamine: Reaction of 2.0 g (2.6 mmol) 2,6-difluoro-

benzimidazol-2-one

nitrobenzene with a 2 molar solution of methylamine in THF analogously to the method

for preparing Intermediate 7a. Yield: 1.8 g {86%); mass spectroscopy: [M+H]™ = 171.

b) 3-flucro-N-I-methyl-benzene-1,2-diamine: Reduction of 8.0 g (47.0 mmol} (3-fluoro-
2-nitro-phenyl)-methyl-amine with SnCl, x 2H,0 according to the method described for
Intermediate 7b. Yield: 4.5 g (68%); mass spectroscopy: [M+H]" = 141.
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5 Prepared from 1.4 g (8.42 mmol)
4-fluoro-I-methyl-1,3-dihydro-benzimidazol-2-one analogously to the
method described for Intermediate 7d. Yield: 1.7 g (68%); mass
spectroscopy: [M+H]" = 296. e) :
3-(4-amino-4-methyl-pentyl)-4-fluoro-1-methyl-1,3-dihydro-benzimidazol-2
-one: A 10 solution of 2 g (6.7 mmol)
4-fluoro-I-methyl-3-(4-methyl-4-nitro-pentyl)-1,3-dihydro-

o farek:

bEhTTHAR D i R AEP R eI GAR A Saomei He shrsse Afawgt-S & (32.1 mmol)

Raueyickel-alcthbabenyeieden Qiassire Adlafsspayr ation @hsae eatabyatfor
hydrochlgric acid ianieth | ether is added. The hydrochloride precipitated

e e %&a@é.é>gr(@§6/§,pﬁ§}a?a%%ia‘éﬁ%emﬁa"f’range =
23D A BabriManfe BPACOEcARYVILR MM ItmtdR3, Jiarpepdiaiadithidazol-2-one:
6-benzyloxy-8-(R)-oxiranyl-4H-benzo[1,4]oxazin-3-one 0~ 0 HN.OBn 20

o R B ook 8 A R DT SR ehr b AL R A one
acichreeandedil antise Rwranlgtioniaf-Bh&in 0734 mol)
1-(5-benzyloxy-2-hydroxy-phenyl)- ethanon in 700 mL acetic acid while
codfitty %%I% Egé fek BaR SBECE AP Yhé Yeiperatd® does not rise above

20C. Then the reaction mixture is stirred for two hours at ambient 25
temperature, poured onto ice water and filtered. The product is

reRry iR R BB LAt s Ue s frtardvire BN e imidazol-2-one: A

i[iﬂangﬁmngga@ggﬁ%mpmﬁ&h%M‘@é@iﬁ%@&?&%%mgé@a@luorb:@cmuydm-
+H|+ = ) , D . . )
1R%@am%@%ﬁéﬂﬁaWﬁh@&l&&w&ﬁ%ﬁﬂ?ﬁsﬂqﬁﬁéﬁ@?W@@O@ﬁ@ﬁ%ﬂm&el at 3 bar
fdoebeprdany-2 Ayerepadtiitromherylsthaponsiais; disseveddmit 4ther is
0
L methangl and, hydrogenated at 3 bar and at ambient temperature in the
p ce : (4 ~Then the

¢ DA B EPATRO (L5085 46 AR
catadyst issfitereth offvanstinaitikypie:1si By apgrated3D.dowat; The yesidtessopy:
reﬁ%ghe!_gii]iu_rtp% without any additional purification.

Intermediate 10: 6-benzyloxy-8-(R}-oxiranyl-4H-benzo[l,4]oxazin-3-one

OBn

a} 1-(5-benzyioxy-2-hydroxy-3-nitro-phenyl)-ethanone: 18 ml fuming nitric acid are
added dropwise to a solution of 81.5 g (0.34 mol) 1-{5-benzyloxy-2-hydroxy-phenyl}-
ethanon in 700 ml. acetic acid while cooling with the ice bath, such that the temperature
does not rise above 20°C. Then the reaction mixture is stirred for two hours at ambient
temperature, poured onto ice water and filtered. The product is recrystallised from
tsopropancl, suction filtered and washed with isopropanol and diisopropylether.

Yield: 69.6 g (72%); mass spectroscopy [M-+H]" = 288.
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Yield: 60.0 g (96%), Revalue = 0.45 (dichloromethane on silica gel). e)
8-acetyl-6-benzyloxy-4H-benzoll,4]Joxazin-3-one: 21.0 mL (258 mmol)
chloroacetyl chloride are added dropwise to 60.0 g (233 mmol)
1-(3-amino-5-benzyloxy-2-hydroxy- 10 phenyl)-ethanone and 70.0 g (506
mmol) potassium carbonate while cooling with the ice bath. Then the
mixture is stirred overnight at ambient teffperature and then for 6 hours at
reflux temperature. The hot reaction mixture is filtered, then evaporated

ddAt5-aBBRe- 2t Y ISRa TS Rher 1tk sihaspreh & dcipitam@mol) of 1-(3-
fopareeisSLCHon-HHeresh: @riod Ho-AURled ChEARatog@RnY AN theharol and

silica gel column (dichloromethane:methanol = 99:1). 15 The fractions

cONEMEBARE Frodatee PP st aBwI s iR ParRISE N SIpt b gahefium on

digppeepyiether.suatpndiltered Madavashad withdilsaniepietiety iglehaporated
34.6 g (50%); mass_spectrosg\c;r){)y [M+H]4 = 298,

d
o O T BT et R Batedh A Rl s fsasi o
Myl 8620 apstyloroensyioxy-45ibrnrabhHoxagindiane and 35.3 ¢

(101.5 mmol) benzyltrimethyl- ammonium-dichloriodate are stirred in 250
mL dichloroethane, 84 mL glacial acetic acid and 14 mL water for 5 hours

at§3CactflecralingdeyanRissAGMPRIAUR-BeuR LIS, combined)Witlbroacetyl
S‘V%o@odium hydro(?sen sulphite solution and stirred for 30 minutes. The

preRIATERT SIS SURN HiBRe S hrShBEPRMH WArER e dhebiyl Stk hydroxy-

angheliigfe@anbial dnd 36 @4 8656 )nMapsRasHiascamyiMd kitife 38432 vaith the ice
6}Eenz;%%xy-B-((R,)-2-ch|orQ-I-h droxy-ethyl)-4H-benzoll,41-oxazin-3-one:
THIEHS " CATAEFSUTEHAITOURTY B 5 e St s crmREr e iy far 6 hours at

(Q@dxetﬁﬁll%@%% %I (ﬂ@&ﬁ)ﬁé@ﬁg)nﬂiﬁﬁrfom glc?ﬁ;j@cém%ii @%Jﬁ?ﬁg&i@@@lﬂ to about
ang.trie amine_(mojar ratjo = 5:2) ar aqqge ropwise to 13. .

(35j M %ﬁde%%hggﬂw. -’(?—&‘fﬁ?f’ufo-gg&%’ﬁf-%llitB@rf?S‘?l‘?ﬁ]‘éf&EHﬁ%%%éed’ dried and
anshAbdl g d@ A4 mpieloe B REE TS pel SoREN) ((eRforo8fthane:methanol = 99:1).
pentamethylcyelopentadienyl and TsDPEN = (I o
s.fé%%ﬁ%ﬁ& &ipiso mf@%%?f&s)@eﬂwi%%?é{miﬁ&fﬂﬁ%ﬁ%@smpm/
dimtigsbyttorynaimaidesctioe MisdereaislaikRedwia s aiptbis tamperature with

stigring, t 2 catalyst are added and the mixture is stirred overnight
Vgt Q{g %23@?8h%§&6?8‘i§%98%r%+€6ﬂthﬁ8é’ Water and filtered. The

d) 6-benzyloxy-8-(2-chioro-acetyl)-4H-benzo{l 4]exazin-3-one: 13.8 g (46.0 mmol) 8-
acetyl-0-benzyloxy-4H-benzof | ,4]oxazin-3-one and 35.3 g (101.5 mmol) benzyltrimethyl-
ammonium-dichloriodate are stirred in 250 mL dichloroethane, 84 mL glacial acetic acid
and 14 mL water for 5 hours at 65°C. Afier cooling to ambient temperature the mixture is
combined with 5% sodium hydrogen sulphite solution and stirred for 30 minutes. The
precipitated solid is suction filtered, washed with water and diethyl ether and dried.

Yield: 13.2 g {86%); mass spectroscopy [M-+H]™ = 330/32.

e) 6-benzyloxy-8-{(R)-2-chloro-1-hydroxy-ethyl}-4H-benzo[1,4]-oxazin-3-one: This is
carried out analogously to to a method described in the literature (Org. Lett. 2002, 4, 4373-
4376). At-15°C 8§ mL of a mixture of formic acid and triethylamine (molar ratio = 5:2) are
added dropwise to 13.15 g (39.6 mmol) 6-benzyloxy-8-(2-chloro-acetyl)-4H-
benzo[1,4]oxazin-3-one and 25.5 mg (0.04 mmol) Cp*RhCI[(S,S)-TsDPEN] (Cp* =
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5 filter residue is dissolved in dichloromethane, dried with sodium sulphate
and freed from the solvent. The residue is chromatographed
(dichloromethane/methanol gradient) and the product is recrystallised
from diethyl ether/diisopropylether. Yield: 10.08 g (76%); Rf value = 0.28

“(dichloromethane:methanol = 50:1 on silica gel). 10 f)

6-benzyloxy-8-(R)-oxiranyl-4H-benzoll,4éxazin-3-one: 10.06 g (30.1

mmol) 6- ) _

basRABEE R R P SRR 7-4h3-Be Db pr talusneiphoprisl 2
argiglisapivad i c2Qehmé) dimethylfarmamidermhigiselutinn s aareined &% 5 hours at
OC with 40 mL of a 2 molar sodium hydroxide solution and stirred for 4

hobiS SRR aittirEnEnb TR ACtDS SHiRtiHETS Bilrotndths Takxiperds stired

stiseeLfonke Miratesiand b iiared. Theselitkisanwashaeniti Wakesd. The
and dried. Yield: 8.60 g (96%); mass spectroscopy1m+H]+ =2

SYRsHessies disalvrPrecreprbwe disdkralivedivy T ?ﬁmd freed from

glyaxalialdehyde Qkiaaetal drgnl.ERb R RIS SHERE T3 MiNYasiii) and the
5 mL tetrahydrofuran at 50C. The mixture is cooled to OC and under an

arginduimossHetaltssditory dShvieesdiitRsr BrtHiGn borohydride in

- tetyahiydrefbgan 1seagdded srapwises TheHRbeHHS Rt F5130 900 & sitica gel).

0C, combined with 10 mL dichloromethane and 3 mL water, stirred for
another hour at ambient temperature and then 25 filtered through

kigpglguhryivhils glufiogivdiydichloremethans:.therbiaters deeekiiammol) 6-
the solvent and the residue is purified by chromatography, if necessary.

THE WM TtHER R s ealBdd s ivEeHA-Rsaavahdl Qrigein-3-one are dissolved in

hygisogenateramitfopaiadiun PRecharseali{10%hias catplyst ah A hardad molar
ambient temperature, Then the catalyst is separated off and the crude

proediemd iRty 59 ehrBARIYIERhy e Pk caastatfieMatsRCion

gradianteds yithea o ttifluoseaceticactd) o7 reerustadliaaddiciered. The solid is
acetonitrile, 31, General Method 2: 1 mmol %il){yoxal aldehyde or acetal

antASRh BT B At ndaddind S (ddah s ansedrsaapy7oe Hl =29,
The resulting solution is stirred for one hour at 70C and then cooled to
ambient temperature. After the addition of 113 mg (3 mmol) sodium
borohydride the mixture is stirred for 3 hours at ambient temperature,

cogpNTEd vRith OF Samit satpcatedspetassium carbonate solution and

stirred for a further 30 minutes. It is

General Methed 1: 1 mmol glyoxal aldehyde or acetal and 1 mmol amine are stirred for
30 minutes in 5 mL tetrahydrofuran at 50°C. The mixture is cooled to 0°C and under an
argon atmosphere 1.5 mL of a 2 molar solution of lithium borohydride in tetrahydrofuran
1s added dropwise. The mixture is stirred for 30 min at 0°C, combined with 10 mi.
dichloromethane and 3 mL water, stirred for another hour at ambient temperature and then
filtered through kieselguhr, while eluting with dichloromethane. The eluate 1s freed from
the solvent and the residue is purified by chromatography, if necessary. The benzylether

- thus obtained is dissolved in methanol and hydrogenated with palladium on charcoal (10%)
as catalyst at 2.5 bar and ambient temperature. Then the catalyst is separated off and the
crude product is purified by chromatography (reverse phase, acetonitrile/water gradient

with 0.1% trifluoroacetic acid} or recrystallised from acetonitrile.



filtered through aluminium oxide (basic), washed repeatedly with
dichloromethane/methanol 15:1, evaporated down and chromatographed
(silica gel; dichloromethane with 0-10% methanol: ammonia = 9:1). The
benzyl compound thus obtained is dissolved in 10 mL methanol and
hydrogenated with palladium on charcoe\;jl as 10 catalyst at 1 bar hydrogen
pressure. Then the catalyst is filtered off and the filtrate is evaporated

d . S or 1; _ e
o 2 Sl Ay S L i) oine e svspnded
yirproply iethaimg]|abchiycrodye Ty -6 inehionitiskl sobrizo 8 diroxhlin @oheur at 70°C
VAR Sleuib AtbThe camaaune ARIPRSEARGRI IO BERRIRLD sodium

bénrytoryB- (Reathniaye j2-dihpdrims-dtbwi)-atHibennofdt] oxazin-Georkencd with 0.7

- and 233 mg (1 20 mmol . : : .
A h B e dpion s e g s 1
Y iglar &7 Guamnge (34 0y itriflooceatefats)s messh spegicoscdpy M H]+ = 441.
32. Salt precursor 2; , o .
o S AR sl 2 RS o aphed (iioa g
behditnidarti-ny Nphdp Y ninchishhdnoxpmetiy (963 hydokgasid-penpound thus
[1,4] oxazin-.3-0ne Q H ,0~0.0 N H - h 1
TSR R EE i R PR e AR ARRAIRH on charcon
10 6-bealzyionyl-8afthedtiogsn trdswitey dfbep-tthyhtd isthe fizofeM)okairiis-GHeate 1s
aned 287a?39é Wrrﬁmol) 1-(3-amino-3-
me¥ﬁ§%utyl -5-trifluoromethyl-1,3-dihydro-benzimidazol-2-one. io Yield:
76 mg (13%, trifluoroacetate); mass spectroscopy: [M+H]~ = 495.
Salt precursor 1: 8-{2-[1,1-dimethyl-3-(6-methyl-2-ox0-2,3-dihydro-benzimidazol-1-
yl}-propylamine}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo{l,4}oxazin-3-one

15

o O, H
Yo oy TN

PN B T4
TR

OH

The compound is pr.epared according to General Method 1 from 357 mg (1 mmol) 6-

benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl}-4H-benzof I ,4}oxazin-3-one and 233 mg (1
20 mmol) 1-(3-amino-3-methyl-butyl}-6-methyi-1,3-dihydro-benzimidazol-2-one.

Yield: 170 mg (31%, trifluoroacetate); mass spectroscopy: [M+H]" = 441.
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Salt precursor 3:
8-{2-[1,1-dimethyl-4-(2-ox0-benzoxazol-3-yl)-butylamino]-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo [1,4]Joxazin-3-one 0 ~O OH HN N\ ~N
5 OH 357 mg (1 mmol)
6-benzyloxy-8-(2-ethoxy-1,2-dihydroxy-e:’>t£1yl)-4H-benzo[1,4]oxazin-3- one.
and 287 mg (1 mmol) 3-(4-amino-4-methyl-pentyl)-3H-benzoxazol-2-one

a acted_accprdi General Methpd 1. After.hydro [ i
R b e P e N
thisthpired okt isiiptai pelk toynstr tidg thr axy -atettineayeiope dibberixnjiet| oxazin-
Y?d: 161 mg (29%, trifluoroacetate); mass spectroscopy: [M+H]+ = 442.
33”84t precursor 4:
8-{2-[1,1-dimethyl-3-(3-methyl-2-ox0-2,3-dihydro-benzimidazol-I-
yI)-propyIamino]-1-hydroxy-ethyl}-6-hydroxy-4H-Epen;p[l,4]oxazin-3-one 0
O"OHHN OHNN\~ Rﬁpﬁ& Prepared accordﬁ?grtb General Method 2
from 357 mg (1 mmol) 6+ 3-(2hethoxy- N
1,2-dihydroxy-ethyl)-4H-ben¥ ]oxazman o@ F(1 mmol)
1-(3-amino-3- meflryl-butyl)-3~gethyl- 1, 3-dihydro-benzimidazol-2-one.
Yield: 270 mg (61%); mass spggtroscopy: [M+H]' = 441. 10 Salt precursor
5: 8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benziniidazol-1-yl)- :

Prepared according to General Method 1 from 357 mg (1 mmol) 6—benzyloxy-8—(2-éthoxy—
1,2-dihydroxy-ethyl)-4H-benzo[1,4]oxazin-3-one and 287 mg (1 mmol) 1-(3-amino-3-
methyl-butyl}-5-trifluoromethyl-1,3-dihydro-benzimidazol-2-one.

Yield: 76 mg (13%, trifluoroacetate); mass spectroscopy: [M+H]" = 495,

Salt precursor 3: 8-{2-{1,1-dimethy}-4-(2-oxo-benzoxazol-3-yl)-butylaminoj-1-
hydroxy-ethyk}-6-hydroxy-4H-benzo}l,4}oxazin-3-one

357 mg (1 mmol) 6-benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl)-4H-benzo[1,4]oxazin-3-
one and 287 mg (1 mmol) 3-(4-amino-4-methyl-pentyl}-3H-benzoxazol-2-one are reacted
according to General Method 1. After hydrogenoiytic cleaving of the benzyl protective
group the crude preduct is isolated, and from this the product is obtained by stirring i an
acetone/diethy! ether mixture.

Yield: 161 mg (29%, trifluoroacetate); mass spectroscopy: [M+H]" = 442,
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20

propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo [ 1,4] oxazin-3-one 0O

H OOOHN HNIN\~A/N OH 15 The target compound is prepared

according to General Method 2 from 357 mg (I mmol) 6-
benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl)-4H-benzo[l,4]oxazin-3-one

and 219 mg (1 mmol)
1-(3-amino-3-methyl-butyl)-1,3-dihydro-b&hzimidazol-2-one. Yield: 187 mg
(44%); mass spectroscopy: [M+H]+ = 427. 20 34 Salt precursor 5:
REMERFECHERRR N1 3| ﬂﬁéﬂ?@am Irdompthzindnessch.2-Gilvdrehaasinpdazol-1-

Ol ¥ 518 R (YR ]
vy AR AOE ) b A OB A Blazin -ene

) 5 propylamino]-1-hydroxy-ethyl}-4H-benzo[1,4]oxazin-3-one: 300 mg

(2.01 mmol) 6- benzyloxy-8-(R)-oxiranyl-4H- benzo{gl 4]o?<azm -3-one and
250 mg (1.14 mmol) 1-(3° o  oH

atnino-3-methyl-butyl)-1,3-dipydro-be mmﬁ@iazol 2 | mL toluene are
e mi row ve (Emr tlmizer made

stirred for 60 minutes at 160
by Personal Chemistry). After sqgfing the toluene is deta ted off and the
residue is chromatographed on a:sjlica gel 10 column. The solid thus
obtained (480 mg, 95%) is reacted further without any more purification.
Mass spectroscopy [M+H]~ =517. b)
8- |met 6- - dih zimi
pricr)zp %rr%lno rc%xg/{g II% Oéjréx% E}o iz%b?&rgdoxy B-(2-cthoxy-
hydﬁtadﬁiwh@ay 9&347—@%@@(%% QCB@mmt)ne and 233 mg (1 mmol) 1-(3-amino-3-
6-benz I -2- ihydro
benzrlll d%121¥ Tke%hg[ 3#1%? %yt‘froii}l 1e% ﬁgﬁ{%enzo[ 1,4] oxazin-3
-oieckd mmgrﬁﬂmmhasreﬂwdmgepm@mammm temperature and at
3 bar hydrogen pressure with palladium on charcoal as catalyst (10%).
° Then the catalyst is separated off and the filtrate

Salt precursor 5: 8-{2-{1,1-dimethyl-3-(2-0x0-2,3- dmydro-beunmsdazol I-yh-

propyiamine)-1-hydrexy-ethyl}-6-hydroxy-4dH-benze|[1,4Joxazin-3-one

OY\O OH Oyﬁ
HN NX\/NG

The target compound is prepared according to General Method 2 from 357 mg (1 mmol) 6-
benzyloxy-8-(2-ethoxy-1,2-dihydroxy-ethyl}-4H-benzo[ 1 4Joxazin-3-one and 219 mg (1
mmol) 1-(3-amino-3-methyl-butyl)-1,3-dihydro-benzimidazol-2-one.-

Yield: 187 mg (44%); mass spectroscopy: [M+H]" =427,
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is evaporated down in vacuo. The residue is dissolved in a little
methanol/isopropanol and 20 combined with 5 molar hydrochloric acid in
isopropanol. The precipitated solid is filtered off, washed with diethyl
ether and dried. Yield: 335 trig (84%); mass spectroscopy: [M+H]+ = 427.
The free base can be obtained from the hydrochloride by adding
dichloromethane to the latter and extract¥g it with aqueous potassium
carbonate solution. 25 35, Salt precursor 6:

sﬁzitpne@meth@w B 3. - dimpiriodt@roRmidid-iby duy- benzimidazol-1-yl)-
- (0) ~0Re 2 H'
R o o 357
mg (1 mmol) 6-benzyloxy-8-(2-ethoxy-

1_3}%‘ *ﬂﬁéﬂ%x?tﬁy!lﬂibﬁ%zﬁ mARREI 5009 §'Iﬂl%ft%‘19eﬁ]u§ﬂfﬁ%)oi 1-yh)-

4-amino-4- methyl pentyl) -1,3-dihydro-benzimidazol-2-one. Yield
Er@%%}“maké@p’é’e%m%&ﬁ}fmfmﬁlmmﬁ@@%ﬁm@bd@%m@ (1.01 mmol) 6-

[z?yﬂof}"@ oﬁl%g’?‘@f?%gﬁ%ﬁ l53aybhore %%'a&a'ﬁ%i'ﬁ(] L4 mmol) 1-6-
hydroxy e hyg ydroxy-4H-benzo[1,4]oxazin-3-one ~O O

N 2Ot B-1ps ykbﬂéﬁhﬂe&@édéflrh@%@éﬁ@hmmh@d mfréiahusafz WWed for 60
MBENEsRE e Yr8HEmicrowave (Emrys Optimizer made by Personal Clhermstry) After

ethoxy-1,2- dlh%/drox y-ethyl)-4H-benzo]l 4 oxazm -3-one and 220 mg (
mﬁﬁ)@ﬁ}@@e toluene 1s decanted off and the residue is chromatographed on a silica gel

column. The solid thus obtained (480 mg, 95%) is reacted further without any more

~__

purification. Mass spectroscopy: [M+H]" = 51 7.

b) 8-{2-[1,1-dimethyl-3-{6-methyl-2-oxe-2,3-dikydro-benzimidazol-1-yl)-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo|1,4}oxazin-3-one hydrochloride:
470 mg (95%, 0.86 mmol) 6-benzyloxy-8-{(R}-2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-
benzimidazol-1-y1)-propylamino]-1-hydroxy-ethyl} -4H-benzo[ 1 ,4]oxazin-3-one in 40 mL
methanol are hydrogenated at ambient temperature and at 3 bar hydrogen pressure with

" palladium on charcoal as catalyst (10%). Then the catalyst is separated off and the filtrate
is evaporated down in vacuo. The residue is dissotved in a little methanol/isopropanol and
combined with 5 moiar hydrochloric acid in isopropanol. The precipitated solid is filtered
off, washed with diethy! ether and dried.
Yield: 335 mg (84%); mass spectroscopy: [M+H]™ = 427. The free base can be obtained
from the hydrochioride by adding dichloromethane to the latter and extracting it with

aqueous potassium carbonate solution.
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amino-3-methyl-butyl)-3 H-benzoxazol-2-one. Yield: 227 mg (42%,
trifluoroacetate); mass spectroscopy: [M+H]{ = 428. 20 36 Salt precursor
8: 6-hydroxy-8-{1-hydroxy-2-[4-(4-methoxy-2-0x0-2,3-dihydro-
benzimidazol-1-yl)-1,1-dimethyl-butylamino] -ethyl}-4H-benzo 11,4]
oxazin-3-one OHN OH HN~NO ;9~0 OH a)
6-benzyloxy-8-{1-hydroxy-2-14-(4-meth&®y-2-oxo0-2,3-dihydro-benzimidaz

ol-1-yl)- 1,1-dimethyl- butylamln th I(}4H -benzo[1,4]oxazin-3-on: 200
m%iit IB‘G?‘W%@ $-{2-[1 1-d1me -4-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-

(aaamiaﬁﬁﬁp@ﬂﬁwhbaw)eﬁimpﬁlﬁwﬂW&Mmmﬂaﬂ@me
hydrochloride and 120 L (0.733 mmol) triethylarnine in 5 mL THE are
stirred for 30 minutes and then 10 combined with 200 mg (0.666 mmol)
6-benzyloxy-8-(2-ethoxye2-hydroxy-acetyl)-4H- benzo[1,4loxazin-3-one.
After 2 hours the reaction mixtute |sod?)oled to 10C and g (2.76
mmol) lithium borohydrid@ﬁ e Wl‘we”\s stirreer’for one hour
at ambient temperature, the ed to 10C\and co d with 15 mL
water. The organic phase is exfracted with dichlorogietfiane and the
combined organic extracts are ftiled and freed from 15 the solvent. The oil
remaining is dissolved in ethyl acetate and adjusted to pH 2 with
hydrochloric acid in ethyl acetate. The solvent is distilled off and the

reBidprdd stirpedingith Geahidrigetbtidan &retiethyl athél. viedd) G-Benagoegs8e(2-ethoxy-
hy 0 - _ A
150 &‘iﬂﬂfg_%%/_ S O)C‘ i 2 §ﬁOEy x@éin el %23%/%)‘% llaenz?n)ld -(4 ammo 4

ydro -(4-met oxy -2-0X0-2,3- azol-1-

yI)nicll}Lﬁmlibhtiliarﬁmd]eemW]de%nZ@[l 4loxazin-3-one: 130 mg
w*&%?d”i%’&? 144%); mass spectroscopy: [M+H1" = 441,

¢

Salt precursor 7: 8-{2-[1,1-dimethyi-3-(2-oxo-benzoxazol-3-yl}-propylaminoj-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo{1,4]oxazin-3-one

OH

This is prepared according to General Method 1 from 357 mg (1 mmol) 6-benzyloxy-8-(2-
ethoxy-1,2-dihydroxy-ethyh)-4H-benzo!1,4]oxazin-3-one and 220 mg {1 mmol} 3-(3-
amino-3-methyl-butyl)-3H-benzoxazol-2-one.

Yield: 227 mg (42%, triflucroacetate); mass spectroscopy: [M+H]™ = 428,
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benzyloxy-8- { 1-hydroxy-2-[4-(4-methoxy-2-0x0-2,3
-dihydro-benzimidazol- | -yl)-l , | - dimethyl-butylamino]-ethyl}-4H-benzo[
1,41 oxazin-3 -one hydrochloride are dissolved in methanol and
hydrogenated at normal pressure with palladium on charcoal as catalyst.
The 25 catalyst is filtered through Celite, the filtrate is freed from the
solvent and the residue is stirred with etﬁ@l acetate Solid. Yield: 50 mg
(45%, hydrochloride); mass spectroscopy: H]t =471. 37 Salt

DI RSB ky S o é%&xﬂzw( HiddoIs R 2ok diB iro-
dlbb’ﬂiﬁxﬁ@mmdﬁmllJdﬁ%hkﬁl—%ﬁ@?lﬁ'ﬂxﬂb@dﬁf?]?@}ﬁﬁhﬂhﬁﬂﬁm 3-one
11,41 oxazin-3-one O ~O OHi'0 HN N O OH Prepared from
1-(3-amino-3-methyl-butyl)-5-methoxy-3-methyl-I,3-dihydro-

benzimidazol-2-one a%{jﬁbenzyloxy 8-(2-ethoxy-2-hydroxy-acetyl)-4H-
benzo[1,4]oxazin-3-one| analt sCribgd for Salt
precursor S. Mass sp@dtros /acursor 10

8-{2-[4-(6-fluoro-3-methyl-¢ ‘.
1,1-dimethyl-butylaminol-I-nydroxy-ethyl}-6- hydrox3(J
oxazin-3-one F 0 ZOHi HHEN N O

benzo [1,4]

a) 6-benzyloxy«8-{l-hydroxy-z-{4-(4-methoxy-2-oxo-z,3~dihydr0«benzimidaiei—} -yl)-
1,1-dimethyl-butylamino}-ethyl}-4H-benzo[1,4]exazin-3-on: 200 mg (0.667 mmol) 1-
(3-amino-3-methyi-butyl}-4-methoxy-1,3-dihydro-benzimidazol-2-one hydrochloride and
120 pL (0.733 mmol) triethylamine in 5 mL THF are stirred for 30 minutes and then
combined with 200 mg (0.666 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl}-4H-
benzo[l,ﬁi}oxazih-?;-one. After 2 hours the reaction mixture is cooled to 10°C and 60 mg
(2.76 mmol) lithium borohydride are added. The mixture is stirred for one hour af ambient
temperature, then cooled to 10°C and combined with 15 mL water. The organic phase is
extracted with dichloromethane and the combined organic extracts are dried and freed from
the solvent. The oil remaining is dissolved in ethyl acetate and adjusted to pH 2 with
hydrochloric acid in ethyl acetate. The solvent is distilled off and the residuoe 1s stirred
with dichioromethane/diethvl eiher.

Yield: 130 mg (35%, hydrochloride); mass spectroscopy: [M+H]™ = 561.

b) 6-hydroxy-8-{1-hydroxy-2-{4-(4-methoxy-2~-0x0-2,3-dihydro-benzimidazol-1-yl}-
1,1-dimethyl-butylaminol-ethyi}-4H-benzo[1,4}joxazin-3-one: 130 mg (0.213 mmol) 6-
benzyloxy-8-{1-hydroxy-2-{4-(4-methoxy-2-0x0-2,3-dihydro-benzimidazol-1-y1)-1,1-
dimethyl-butylamino}-ethyl}-4H-benzo[ 1,4}oxazin-3-one hyvdrochloride are dissolved in
methanol and hydrogenated at normal pressure with palladium on charcoal as catalyst. The
catalyst is filtered through Celite, the filtrate is freed from the solvent and the residue is
stirred with ethyl acetate, Solid.

Yield: 50 mg (45%, hydrochloride); mass spectroscopy: [M+H] = 471.
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OH 15 a)
6-benzyloxy-8-{2-[4-(6-fluoro-3-methyl-2-oxo-2,3-dihydro-benzimidazol-I-yl
)-1,1- dimethyl-butylaminol-I-hydroxy-ethyl}-4H-benzoll,4]Joxazin-3-one:

200 mg (0.754 mmol)
3-(4-amino-4-methyl-pentyl)-5-fluoro-I-methyl-1,3-dihydro-benzimidazol-2-
one hydrochloride and 237 mg (0.663 mihol)
6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H 20 benzo[1,4]oxazin-3-one
areAE RERSY AP G5 hY ﬁﬂh%‘%*3@@&8?@’1%\1%@%%”%%‘%&&!‘ SPERZ
TheHiabPsuifitaienin-gariet DUhRy IO &arapsly ohhE Siitd gelo[1,4]oxazin-3-
column. Yield: 164 mg (44%); mass spectroscopy: [M+H]~ = 563. 38 b)
8-$294-(6-fluoro-3-methyl-2-oxo-2,3-dihydro-benzimidazol-1-yl)-1,1-dimeth
yl- butylamino]-1-hydrgxy-ethyl}-6-hydroxy-413-benzo[1 xazé)n-S-one:

164 mg (0.274 mmol) | ¢ ¢ N

H
6-benzyloxy-8-{2-[4-(6Huoro=3-mrethy W
yidroxy-ethyl}-4H-benzpo[1 4]oxazin-3-one

)- 1,1-dimethyl-butylaming]

are debenzylated 5 analogowsly to the procedure lajd down for Salt
precursor 8b. For purificatiomthe crude product is stirred with ethyl
acetate. Mass spectroscopy: [M+H]+ = 473. Salt precursor 11:
8-{2-[4-(7-fluoro-3-methyl-2-oxo-2,3-dihydro-benzimidazol-1-yl)-

1, brdimethiobutytaminRb s yenenysathylisGrrexsdhthenzo ilaxazin
-3-one,. 100ZOHF HNNj N O OH %)
6-BEREIAAFE- Lo ePd GhERaingnS 1 3-8Re20 3-diraroBerhittizol-1-y
1)- ek imethd-putyianainedtdsbysiioxy teihybidd-beRrzol #oxszinpsengor 8. Mass
200 mg (0.663 15 mmol)

3-EPSERAIERBY MY Hp &t 4-fluoro-1-methyl-1, 3-dihydro-benzimidazol-2-
one hydrochloride and 237 mg (0.663 mmol)

6-benzyloxy-8-(2-ethox -2-hgdroxy-acetyl2-4H- . o
Salt precursor 10: 8-{2-14-(o-fluoro-3-niethyi-2-exo-2,3-dihydro-benzimidazol-1-y)-

1,1-dimethyl-butylamino}-i-hydroxy-cthyl}-6-hydroxy-4H-benzo{1,4]oxazin-3-one

F

oﬁ/\o oH
HN N
0
 oh |

a) 6-benzyloxy-8-{2-[4-(6-fluoro-3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yi)-1,1-
dimethyl-butyiamino}-1-hydroxy-ethyl}-4H-benzo|1,4]oxazin-3-one: 200 mg (0.754
mmol} 3-(4-amino-4-methyl-pentyl}-5-fluoro-1-methyl-1,3-dihydro-benzimidazol-2-one
hydrochloride and 237 mg (0.663 mmol) 6-benzyloxy-8-(2-ethoxy-2-hydroxy-acetyl)-4H-
benzo[1,4]oxazin-3-one are reacted analogously to the procedure laid down for Salt
precursor 8a. The final purification is carried out by chromatography on a silica gel

column. Yield: 164 mg (44%); mass spectroscopy; [M+H]" = 563.
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benzo[1,4]oxazin-3-one are reacted analogously to the procedure laid
down for preparing Salt precursor 8a. The final purification of the product
is carried out by chromatography on a silica gel column. Yield: 68 mg
(17%); mass spectroscopy: [M+H]} = 563. 20 b)
8-{2-[4-(7-fluoro-3-methyl-2-ox0-2,3-dihydro-benzimidazol-I-yl)-1,1-dimeth
yl- butylamino]-1-hydroxy-ethyl}-6-hydroxi-4H-benzo[1,4]oxazin-3-one: 68

mg}b(g_;{lZl mmol) _ o ‘
6-Befriytbkyostivopr-Grmadrot-3-myR sl hemajaid asehl o k2 olipysthyl-

)- udytlimfth WHW&E}EPE%?&Y@&M%%W?QE%zé]%agjﬂﬁ%fq%Q mg (0.274

are debenzylated 25 according to the method described for Salt precursor

t
857 mel SobfEatioR thel Sl praeinc? B ghied- i ethy bt mamidgol-1-yl)-
MQ;1 RAsS BPEEHIREARG | (Mt o Ay 3 U rPALDIG e W RAG Lik- 3 debenzylated
8-8-{2-[4-(t7-fluoro-3-met]nyl-£cﬂ)rx§?2,Sﬂgiﬁ dro-b{eﬁhlﬁmi(lglizilg{l;abl-l-3 O_ne ar.e Soenzylate
yIFAAPEAHSSHAY b ByRGFAHE] 21 farox s thiit B SsyEioG 4 Foipakéeetion the crude
O?é.ﬁﬁg{'%rk%rﬂ-)i with ethyl acetate, Mass spectroscopy: [M+H]" =473,
6-benzyloxy-8-{(R)-2-[4-(7-fluoro-3-methy -2-oxo-£§-d|hydro-ben2|m|dazol
-1-yl) 5

1, s:0irpeibystyienioold-hyaery-s iyl e Rs o kAR e N vkRARidazol-1-y1)-
595 rr%g (2.0 mmol

6-bdrdimsthyd-msviaamingi- ki vsaaznitth b s B one Had yum hd jgxazin-3-one
mmol) 3- (4-amino-4-methyl-pentyl)-4-fluoro-I-methyl-
[,3-dihydro-benzimidazol-2-one in 3.5 mL 2-propanol are stirred at 140C

in the microwave for 40~y s. Thgn the solvent is distilled.off in vacuo

and the residue is purifiWn alsilicg gel Qolumn (eluant: 1\
dichloromethane/methanol gradent). The ij fraetions are

combined and freed from thent. White solid. Yielg-—800 mg (71%),

mass spectroscopy: [M+H]+ 563. b) g N
8-{(R)-2-[4-(7-fluoro-3-methyl-26x0-2,3-dihydro-benzimidazol-1-yl)-1,1-di

methyl- ’
butylamino]-1.-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one: 750

mg ) &-BenSlmmeh | 2-[4-(7-fiuoro-3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl)-1,1-

ﬁ:%‘%&%‘g}ﬂsﬁfﬁ%Li‘:i?ﬁgl&%%—ﬁém%Mﬁ:%&%;%;ﬂigsyad{ﬁi:%@&%&n R7Qe (0.663
ylrueifnétiyhinatganeiho]-penyidiokfiethyi}-akthenk Shdijoseriresonidazol-2-one
:?yﬁ?g%%hl%ﬁ&g%alﬂ?ﬁ%g@%ﬁ%@%%&%{%ﬁ%@ﬁ%@% @ﬂ)%l%%/-acetyi)—%}—

gen pressure in the”presence of Raney e catdlyst 1s .
filtbrsdod i Hndatio-fleatais freeddromltgousioive the Whitedsolithiy isfgngBopreparing

m%ﬁ?ﬁ)@ﬂ@?%ép?ﬁg ﬁﬁﬁPBMﬁﬁ\éé’d?ﬂﬁ* ot t‘h%%xoduct is carried out by chromatography
on a silica gel column. Yield: 68 mg (17%); mass spectroscopy: [M+H]" = 563,

b) 8-{2-[4-(7-fluoro-3-methvl-2-ox0-2 3-dihydro-benzimidazol-1-v1}-1,1-dimethyl-
butylamino}-i-hydroxy-ethyl}-6-hydroxy-4 H-benzo[1.4]oxazin-3-one: 68 mg (0,121
mmol} 6-benzyloxy-8-{2-[4-(7-fluoro-3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-y1)-
1,1-dimethyl-butylamino}-1-hydroxy-ethyl}-4H-benzo[ 1 4}oxazin-3-one are debenzylated
according to the method described for Salt precursor 8b. For purification the crude product

is stirred in ethyl acetate. Yield: 60 mg; mass spectroscopy: [M+H]" =474,
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20 For syntheses that do not yield an enantiomerically pure product, the
R-enantiomer according to the invention may be obtained from the

racemate using methods known per se in the prior art. 25 SYNTHESIS

OF SALTS The compounds of formula | may be prepared according to the
following general procedure. a) Maleate: 1.17 mmol of one of the

compounds of the salt precursors 1-11 a#@ dissolved 30 in 5 ml of ethanol

at 60C. After the addition of 0.14 g (1.17 mmol) maleie acid the 40,

mib s essied oltfhbier (erfiperandraathy kirpsg fod-Aikydro-henzigpidprol-1-

:;’?Feq@ﬂi%iﬂé@ﬁ?iiiﬂﬁyﬂﬁﬁ%fiWﬁﬁcﬁﬁﬁﬂ@ikﬁﬂﬂ@%ﬁﬁ@fﬁ&h@%{&é{%ﬁQxazin-swane

d:"about 80-90% of theory, the cation to anion stoichiometry is 1:1. 5
b) L-(+)-tartrate: 35.2 mmol of one of the compounds of the salt precursors

ig})k&;&%ea y@-‘gﬁ%@@!w@iﬁl%%@%@ﬂf%ﬂ@j@%-tﬁmﬁﬁfﬁgﬁﬁbHﬁmidazol-l-yl)-

ution is ed to 60C and a solution of 5.3 g (35.2 mmol) L-(+)-tartaric

adid-Himetiylobutrizsaine] ddbedr aropeiivd - pmzeliet e egbedpge: 595 mg (2.0
ambigN dPPLIRILIS QESIQi RS and dhe resiing solidie JHlergtmbne 8 mmol) 3-

isolated solid 15 washed with 40 ml of ethanol and dried for 12 hours at

st aninyidtmabdietistisptadorcing-datid g airs Rt B etRF i 3 mL
L300 54aBiacinanedistipnenatend 2 funl o fang aliiiesoTRAIdS Qvent is

the salt precursors 1-11 are dissolved in 15 ml boiling ethanol and mixed

wiE06? of{3mmemany Snesidie iignsiiedeis vHergslerb T &flual
for;Lihonnang.then aasied Joampjenta.teraneiaiie sAleink 2R Rhed and freed

ambient temperature the solid formed is filtered off, washed with 10 ml of
etfiaRoiheri@grBl Bt Fiidks Yielb G 00 1 (Absutasstr bpiredry Yhat]l = 263.

cation to anion stoichiometry is 2:1. The compounds named below may be
prepared according to the above-mentioned 20 grocesses a-c: Exam

e QR oty s o W93 2023 SN PO HARAEI .- imethyl-
butylamino]-1-hydroxy-ethyl}-6-hydroxy-4F-benzol1,4]oxazin-3-one: 750 mg(1.33
mrmol) 6-benzyloxy-8- {(R)-2~{4—('7—ﬂu0r0—3-methyi~2~oxo—2,3-dihydrowbenzimidazol— I-
yh)-1,1-dimethyl-butylamino}-1-hydrox y-ethyl } -4 H-benzo[ 1 ,4Joxazin-3-one in 15 mbL

" methano} are hydrogenated at ambient temperature and 3 bar hydrogen pressure in the

presence of Raney nickel. The catalyst is filtered off and the filtrate 1s freed from the
solvent. White solid. Yield: 550 rﬁg (87%), mass spectroscopy: [M+H]" = 473,

For syntheses that do not yield an enantiomerically pure product, the R-enantiomer
according to the invention may be obtained from the racemate using methods known per se

in the prior art,
SYNTHESIS OF SALTS

The compounds of formula 1 may be prepared according to the following general
procedure.
2) Maleate: 1.17 mmol of one of the compounds of the salt precursors 1-11 are dissoived

in 5 ml of ethanol at 60°C. After the addition of 0.14 g (1.17 mmol) maleic acid the
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propylamino]-I-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
maleate Example 2:
R-8-{2-[1,1-dimethyl-3-(2-0x0-5-trifluoromethyl-2,3-dihydro- .
benzimidazol-1-yl)-propylamino]-1-hydroxy-ethyl} -6-hydroxy-4H-benzo[
1,4]oxazin-3- 25 one maleate Example 3:
R-8-{2-[1,1-dimethyl-4-(2-ox0-benzoxazéf3-yl)-butylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one maleate Example4:

R“BIT‘EfFllﬂ-@?ﬁi@f@mla@@enﬁé%ﬁman@ ad-dinpdrpbhgiiddaeiselif)formed is
p@%@Bﬁ%kﬁé@%ﬁe@ﬂ%&@nﬁyﬂ{%%ﬁ?ﬁ&ﬁ@@t 4loyazin-3-one

maleate 30 Example 5
sféqlzl[ab'@lmﬁ%?ﬁying@mmﬁeg%maﬂ@ﬁéﬁmﬁm@m%ﬁ 1.
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[l,4]oxazin-3-one
maleate 41 Example 6:

RES Y2(1)- tavfiratchy E4-12mete-DoB<aifyiipsarangimig #2 gha splj-precursors 1-11 are
ORIV SV RIS B TASECHY A BRRERITHOXBRIoH RRated 0 60°C and

maleate Example 7

RagqRpR-efhatayE 3 Mot Befipbianwiaagiyl Hrddyrimirshanshissded dropwise.
ety LB A QXY AR A QXARID: 300 8 VRAERIG S a%éqmjc%%itmg solid is

R-6-hydroxy-8-{I-hydroxy-2-[4-(4-methoxy-2-0x0-2,3-dihydro-
béﬁ@ﬁﬂd%ﬁﬁ)ﬁfdﬁ@%eﬁmﬁ%ﬂ/ﬁm ﬁ@]@k@le}mbﬁ&é{lﬁd for 12 hours at 45°C.

HOXRZIN5 3PS Ml aten EX@MRIe Mion to anion stoichiometry is 1:1.
R-6-hydroxy-8-{1-hydroxy-2-[4-(5-methoxy-3-methyl-2-0x0-2,3- dlhydro-

benzimidazol-1-yl)-1,1-dimethyl-butylamino]-ethyl}-4H-benzo[1,4]oxazin-3-

Zﬁ@%ﬁ%ﬁ%ﬁﬁkﬁﬁ%ﬁm 3.52 mmol of one of the compounds of the salt precirsors
-{2-{4-(6-fluoro-3-methyl-2-oxo-2,3-dihydro-benzimidazol- 1]{))% -1,1 10

dulnétlh%llﬁ SRAYRIhY T RS Rk hgrn SR b B S FLeATO R ATHISLY

Ne.MAEAE ARG Ihe mixture is refluxed for 1 hour and then cooled to ambient
R-8-{2-[4-(7-fluoro-3-methyl-2-oxo-2,3-dihydro-benzimidazol-l-yl)-1,1-

ditsewsRbty| ARhO}- i}QWkéfﬁ?ﬁ@I@jﬁ%ﬁ&@gppb@ﬁ@a{ted is filtered off, washed

1,4loxag 8208 MaleRle dE@mPe Ysurs at 45°C.
R-8-{2-[1,1-dimethyl-3-(6-methyl-2-0x0-2,3-dihydro-benzimidazol-I-yl)-

prgﬁﬁfl%rﬁhﬁ’@}-ﬁ@*r?@réﬁﬁm bhRyarbNy 1 ADiRY e AT kEz IR A3 one
tartrate 1s Example 13: R-8-{2-[ 1, 1 -dim ethyl-3 -(2-0x0- 5 -tri
fluoromethyl-2,3-dihydro-

beﬂﬁrﬁW}i@ga@%?p&wﬁgfnmw@@eétﬁ%?rdmg 10 the above—mentloned
-6:yery-4Hd-benzo[1,4]oxazin-3- one tartrate

Example 1:  R-8-{2-{1,1-dimethyl-3~(6-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl)-
- propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4Joxazin-3-one maleate
Example 2:  R-8-{2-[1,1-dimethyl-3-(2-0x0-5-trifluoromethyl-2,3-dihydro-
benzimidazol-1-yl)-propylaminol-1-hydroxy-ethyl}-6-hydroxy-4H-benzo{1,4]Joxazin-3-
one maleate
Example 3:  R-8-{2-[1,1-dimethyl-4-(2-0x0-benzoxazol-3-yl)-butylamino}-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo{1,4joxazin-3-one maleate
Example 41 R-8-{2-[1,1-dimethyl-3 -(3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl)-
propylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one maleate
Example 5:  R-8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-
propylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]loxazin-3-one maleate
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Example 14:
R-8-{2-[1,1-dimethyl-4-(2-ox0-benzoxazol-3-yl)-butylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one tartrate 20 Example 15:
R-8-{2-[1,1-dimethyl-3-(3-methyl-2-0x0-2,3-dihydro-benzimidazol-I-yl)-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4] oxazin-3 -one
tartrate Example 16: 41
R-8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-
pISAEH86]-| Eh§rdrbky-EdiyiRd Ryt exgxatd-Belibpire broxipigasohet-

tagtitenEXAMMe i dx y-ethyl i -6-hydrox y-4H-benzo| 1 4]oxazin-3-one maleate
R-8- 2-[15?1%ime9thyl-3,-(2-gx}b-2,éy-dih }({jro-benzirr[%idejl]zol-l

“yi) 25
DA - e ordy 1ty 6 iirbg-ar R EOR Lo T o vlgmeno]-1-hydroxy-

taéfﬁ%?—@»ﬁ?ﬁi}%»%mbenzo[lﬂ oxazin-3-onc maleate ,
R-8-{2-[1,1-diméthyl-3-(2-0x0-benzoxazol-3-yl)-propylamino]-1-hydroxy-

ethymominfiroxdi=athsiseprnof 4joRkuginxagnd wrmaaEampie-2g-dihydro-
Rb@fﬁﬂ{@éﬁéﬁ[{%&}{gﬁ dﬁ%ﬁéf!b%wﬁmwigﬂﬁ?ﬁﬁ&%ﬂ%{rﬂzﬂoxminﬁ—one maleate

benzimidazol- | -yl)-1,1-dimethyl-butylamino] -ethyl}-4H-benzoBl,4]
oasmBledhe tArfrdted B Ekdimpieizesy-2-[4-(5-methoxy-3-methyl-2-ox0-2,3-dihydro-

ReRydiaxs 1%15‘%%%)’53@%@&@% 3iRetir4:0%019 ;%]QJJ’AXQ{-@ -one maleate

benzimidazol-l-y1)-1,1-dimethyl-butylamino]-ethyl } -4H-benzo _

1, Brsvapip Hode faltrafe( dlumeanpratipyi-2-oxo-2,3-dihydro-benzimidazol-1-yl)-1,1-
Raﬁﬁ{gali?riﬁi{ B m%'}iﬁk&g’)&%a?h?:@'i Groxbenziaidarolalsylzh b one maieate
dimethyl-butyl amino] -1-hydroxy-ethyl}-6-hydroxy-4H-benzo["
1,BemapipBlo p{&%a{v;-jﬁ;(’éﬂgﬁ;mé—g}g{hyl—fl—oxo- ,3-dihydro-benzimidazol-1-yl)-1,1-
Rtk @allorandymetirx0xens: $-dinyarosbenzinidazoladoubsin k- i
dimethy Ebult:‘ amino TTlletg} dr_oxg-eth%d? -6-X¥dro?<y-4H-ben26§f?L,4]z _ ém malese
o)&&wgl@)ﬁg:talﬁ 4 thygls3-(6-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl}-
R el el Roerr D ol henaibidarol i
pr?%ininoé—l-hydrox g-ﬁeth?l ? -6-ﬁ§dro§y-4H-ber§o[ 4 oxazin-f_’-,-onera{:e
hdirBHaA Uiﬁ]ﬁfﬁ%l’été’%%%lle S -oxo-5-trifluoromethyl-2,3-dihydro-
R&A2ildidoimeiybs (i@ enartit vl 2. 34l -4H-benzo[1,4]oxazin-3-
benzir;}idazol-l-ygj-l)érjop%/%amino]ll-hkyk;c?rigjgaﬁ-%éth)l%}%-6-h)l/yciar“g)%;/%{4H-bzrélzzocg[l,4]]cc))mm11
xaif-BI%ne hemi-ethanedisulphonate Example 25:

R-Bskasldid 1dim ﬁ@k‘ff-ﬂ@ioéﬁﬁgﬁﬂmﬁ%&&bﬂ@ﬁ%%ﬂmm% Y61 1 -hydroxy-

ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one hemi-ethanedisulphonate
E)@éba{b}éégfdroxyuéiﬂwbenzo[l, oxazin-3-one tartrate

R-Bsigalh - dametbyl3-(3; methid0xqRdedifydroshenzinmnigazgldalimidazol-1-yl)-
propylamino}-1-hydroxy-ethyl} -6-hydroxy-4H-benzo{1,4]oxazin-3-one tartrate
Example 16: R-8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-y1}-
propyiamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one tartrate
Example 17: R-8-{2-[1,1-dimethyl-4-(2-0x0-2,3-dihydro-benzimidazol-1-y1}-
butylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzof 1,4]oxazin-3-one tartrate
Example 18: R-8-{2-[1,I-dimethyl-3-(2-0x0-benzoxazol-3-yl}-propylamino]-1-hydroxy-
ethyl}-6-hydroxy-4H-benzoi 1,4]Joxazin-3-one tartrate
Example 19: R-6-hydroxy-8-{1-hydroxy-2-[4-{4-methoxy-2-0x0-2,3-dihydro-
benzimidazol-1-yl)-1,1-dimethyl-butylamino}-ethyl } -4H-benzo[ 1,4]oxazin-3-one tartrate
Example 20: R-6-hydroxy-8-{1-hydroxy-2-[4-(5-methoxy-3-methyl-2-0x0-2,3-dihydro-
benzimidazol-1-y1)-1,1-dimethyl-butylaminoi-ethyl } -4H-benzo[ 1,4 Joxazin-3 -one tartrate
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propylamino]-1 -hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one

hemi 15 ethanedisulphonate Example 27:
R-8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-
propylamino]-1-hydroxy-ethyl } -6-hydroxy-4H-benzo [ 1,4] oxazin-3-one

hemi- ethanedisulphonate Example 28: _
R-8-{2-[1,1-dimethyl-4-(2-0x0-2,3-dihydr¥-benzimidazol-1-yl)- 20
butylamino]-1-hydroxy-ethyl -6-hydroxy-4H-benzo[31,4]oxazin-3-'on.e hemi-
e%ﬁ‘%%h%ﬁté% g-3-methyl-2-ox0-2,3-dihydro-benzimidazol-1-yl)-1,1-

8zﬁn{aﬁlgamwm&-}?i@y@f@x?%zma@qﬂyarwgm@px@mgk]%mﬂﬁ%m tartrate
ethyl}-6-hydroxR\/6-4H-benzo [,4]oxazin-3-one hemi-ethanedisulphonate

EXAHPRI: RIGShyldR (L dlpmsiirasiigd-paqaometiBydse e amiirsidtor)-1.1-

23ihpngiidazehindrt hvsimetaysputylaningl -eth¥enzol 1,41oxazin-3-one tartrat
}-4lmz%%£xaﬂn-3-%ng%ﬁemi??a}fgan%%%phongtnem xa%oglgzgi : ?ne e

R A8 74 &-(Rrdiroxgivgdyb I émstsd-tetay. - Sk abangmigazol-1-yh-
berzimicazelt é;ég@mﬁgnyléwm@mmzséwg[xﬁokagﬂﬁoi-one hemi-
1,4]oxazin-3-one hemi- ethanedisulphonate 43, Example 32:

REEDeisEEPROBRE: 3-methyl-2-0x0-2,3-dihydro-benzimidazol-1-yl)-1,1-
dimethyibvlylapinotl hydaaxyeihyle-tuslrmxysdb-harzriladanasings-on

e hemi- ethanedisulphonate Example 33: ‘
Rlsgn{ézmde‘?Qﬁldovél@rm@m-@ﬁaxbgz@wwwl&eﬁw%wﬁfaéﬁéﬁ%ﬂ?—?ﬂﬂ@oxazm-B-
dipaethuhbutylaminalpkdngleoxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-0

ne hemi- ethanedisulphonate X-RAY POWDER DIAGRAM RELATING TO
ERANIRIELS: 18-Buirhiiletet etk XCPay povsaerdifiadishbtiyiaaderiol -hydroxy-

thenpasHRMARL4BITEEz P taslioR X 2y Vel o meigsvih a

location-sensitive detector in transmission mode with a curved o
gkl ¢118) Shiitnkiny HEHOEHr AT AV R Ryt cdB edper7midazol-1-yD)-
propylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-benzo! 1 ,4]Joxazin-3-one hemi-
ethanedisulphonate
Example 27: R-8-{2-[1,1-dimethyi-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl}-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4}oxazin-3-one hemi-
ethanedisulphonate
Example 28: R-8-{2-[1,1-dimethyl-4-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-
butylamino]-I-hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1,4]oxazin-3-one hemi-
ethanedisulphonate
Exafnple 29: R-8-{2-{1,1-dimethyl-3-(2-ox0-benzoxazol-3-yl)-propylamino]-1-hydroxy-
ethyl }-6-hydroxy-4H-benzo| [ ,4}oxazin-3-one hemi-ethanedisuiphonate
Example 30: R-6-hydroxy-8-{1-hydroxy-2-[4-(4-methoxy-2-0x0-2,3-dihydro-
benzimidazol-1-yl}-1,1-dimethyl-butylamino]-ethyl } -4H-benzo[ 1,41oxazin-3-one hemi-
ethanedisulphonate
Example 31: R-6-hydroxy-8-{1-hydroxy-2-[4-(S-methoxy-3-methyl-2-0x0-2,3-dihydro-
benzimidazol-1-y1)-1,1-dimethyl-butylamino]-ethyl} -4H-benzo{ 1,4 joxazin-3-one hemi-

ethanedisuiphonate



with X = 1.540598 A; power capacity of the X-ray tube: 40 kV, 40 mA,
recording range: 3- 1s 40 20. The following Table shows the characteristic
X-ray reflections with intensities (standardised, up to 40 20) for the
Example specified. As the skilled man knows, the intensities of the

_ reflections may vary depending on the preparation of the samples. The 20

5

10

15

20

intensities given below were recorded in 4he measurement of the
Example specified above and cannot be applied to every other

mE&asuieledat. 2e8H{ati(Alimensitp ety i 38332 dlnzlnobegirg dugg-1-y)-1,1-
44;. § 9 X 7. 12.2 8 0 .
RO S S AR DR B8 A e
16drmdgiphpnals 5.08 70 17.79 4.98 19 18.20 4.87 56 19.14 4.63 29

19E§§n41p‘1@ ki1 @éﬁﬁiﬁ%%@ -?‘h%gh?lg’z%@({ﬁ%,ig&lyscﬁoubenzimidazol-l -vl)-1,1-
dimethyl-butylamino]-1-hydroxy-ethyl} -6-hydroxy-4H-benzo[ 1,4]oxazin-3-one hemi-

ethanedisulphonate

X-RAY POWDER DIAGRAM RELATING TO EXAMPLE 5

Parameters of the X-ray powder diffractometer used for the measurement: STOE
Stadi P X-ray powder diffractometer with a location-sensitive detector in transmission
mode with a curved germanium (111) primary monochromator; wavelength used: CuKy,
with A = 1.540598 A; power capacity of the X-ray tube: 40 kV, 40 mA,; recording range: 3-
40 °20,

The following Table shows the characteristic X-ray reflections with intensities
(standardised, up to 40 ° 20) for the Example specified. As the skilled man knows, the
intensities of the reflections may vary depending on the preparation of the samples. The
Itensities given below were recorded in one measurement of the Example specified above

and cannot be applied to every other measurement.

26 [°] dyig [A] intensity 11, [%o]
3.83 23.02 100
9.73 9.09 44
10.26 8.62 6
1119 7.90 10
11.57 7.64 23

12.26 7.21 ' 33



24.22 3.67 76 25.293.52 6 26.09 3.41 18 26.76 3.339 27.50 3.24 56
28.84 3.09 14 29.17 3.06 22 30.812.90 11 31.332.858 31.812.814
32.422.76 7 32.76 2.73 6 33.74 2.65 4 45 26 [] dhM iM intensity 1/10
[%] 34.58 2.59 14 35.17 2.55 11 35.542.52 6 35.94 2.50 4 36.52 2.46
3 37.652,394 38.79 2.32 6 39.54 2.28 8 THERMOANALYSIS
(DSCI/TG) RELATING TO EXAMPLE 5 B4 echnical data relatmg to the

thermoana device used: DS

heating rate: 10 K/?ﬁ"?r{ iype of crucible: ‘b@rf

atmosphere’ NZ, 8%1@6m|n flux; weight. % é@ mg. Technical dajg, relating
to the thermoanalytical TG device used: TGA/SDTA 851 made

14.98 591 38
15.48 572 11
16.47 538 5

17.45 5.08 70
17.79 498 19
18.20 487 56
19.14 4.63 29
19.88 4.46 84
21.46 414 6

22.70 3.91 53
2333 3.81 56
2422 1.67 76
25.29 3.52 6

26.09 3.41 18
26.76 3.33 9
2750 3.24 56
28.84 3.09 14
29.17 3.06 22
30.81 290 1
3133 2.85 g
31.81 2.81 4
32.42 2.76 7
32.76 2.73 6

33.74 2.65 4
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10 by Mettler Toledo with IR coupling (Nicolet FT-IR 4700) for analysing
the volatile fractions driven off; heating rate: 10 K/min; type of crucible:
open aluminium oxide crucible; atmosphere: N2, 20 ml/min flux; weight:
27.8 mg. The above Example for which the X-ray powder diffraetogram
was also produced has an 15 endothermic maximum at about 237C with
decomposition (Figure 1). 46 X-RAY PQ¥/DER DIAGRAM RELATING
TO EXAMPLE 16 Parameters of the X-ray powder diffractometer used for
the measurement: ETPE Stadi P X-rayipgydlpr diffractdmteteityvith,4%]
location-sensttive-gdetectorn-transmission->-mode-with-acurvegd———
germanium (111) p?ﬁ‘rﬁ?ry monochromato%;i%avelength used: Ch‘k,, with k
=1.540598 A, powet e}pacity of the X-raé/ggbe: 40 kV, 40 mA; chording
range: 3- 40026. Thé following Table showsthe characteristic X-ray
reflections with integisisies 10 (standardised;up to 40 20) for thg Example
specified. As the skilled man knows, the intensities of the reflections may
vary depending on $s@preparation of thesamples. The intensities given
below were recorded in one measurement of the Example specified above
and cannot be appiédto every other medsthement. 15 20 [| dhd [R]
intensity 1llo [%l 3.97 22.23 100 10.44 8,47 18 11.247.86 15 11.94 7.41
17 13.22 6.69 27 $4:875.956 15.735.6395 1596 5.55 14 16.35 5.42

22 38.79 232 6

39.54 2.28 8

THERMOANALYSIS (DSC/TG) RELATING TO EXAMPLE 5

Technical data relating to the thermoanalytic-al DSC device used: DSC 822 made by
Mettler Toledo; heating rate: 10 K/min; type of crucible: perforated aluminium crucible;

atmosphere: Ny, 80 mi/min flux; weight: 12.4 mg.

Technical data relating te the thermoanalytical TG device used: TGA/SDTA 851 made
by Mettier Toledo with IR coupling (Nicolet FT-IR 4700) for analysing the volatile
fractions driven off; heating rate: 10 K/min; type of crucible: open aluminium oxide

crucible; atmosphere: Ny, 20 mli/min flux; weight: 27.8 mg.

The above Example for which the X-ray powder diffractogram was also produced has an

endothermic maximum at about 237°C with decomposition (Figure 1).
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16.88 5.2546 17.36 5.11 31 47. 20 11 dhu 1A] intensity I/lo 1%] 18.30
4.84 63 19.274.60 3 19.96 4.44 7 20.34 4.36 34 20.954.2419 21.26
418 32 21.424.14 14 22.373.97 7 22,61 3.93 12 22.76 3.90 18 23.05
3.86 67 23.64 3.76 19 24.003.71 8 24.40 3.65 10 24.77 3.59 13 25.25
3.52 18 25.58 3.48 49 25.76 3.46 19 26.07 3.416 26.49 3.36 29 27.16
3.28 15 27.413.258 27.67 3.22 22 48 46

X-RAY POWDER DIAGRAM RELATING TO EXAMPLE 16

Parameters of the X-ray powder diffractometer used for the measurement: STOE
Stadi P X-ray powder diffractometer with a location-sensitive detector in transmission
mode with a curved germanium (111) primary monochromator; wavelength used: CeKy,

with & = 1.540598 A; power capacity of the X-ray tube: 40 kV, 40 mA; recording range: 3-
40 °20.

The fol]owing Table shows the characteristic X-ray reflections with intensities
(standardised, up to 40 © 2@) for the Example specified. As the skilled man knows, the
intensities of the reflections may vary depending on the preparation of the samples. The
intensities given below were recorded in one measurement of the Exampie spec;iﬁed above

and cannot be applied to every other measurement.

26 9] dnia [A] intensity I/, [%%]
3.97 22.23 100
10.44 8.47 18
11.24 | 7.86 15
11.94 7.41 17
13.22 6.69 27
14.87 5.95 6
15.73 5.63 95
15.96 5.55 14
16.35 5.42 22
16.88 525 46

17.36 5.11 31



20 [] dhM [A] intensity Ufa [%] 28.01 3.18 8 28.52 3.13 4 29.03 3.07 4
29.36 3.04 8 29.882.99 10 30.212.965 30.852.903 31.762.815
31.962.808 32.452.76 10 32.852.72 11 33.732.66 7 34.23 2.62 10
34.992569 35.632.523 36.542.465 37.052.424 37.282.414
37,71 2.38 3 38.49 2.34 8 49. THERMOANALYSIS (DSC/TG)
RELATING TO EXAMPLE 16 Technical #fata relating to the
thermoanalytical DSC device used: DSC 822 made by Mettler Toledo; .
heating rate: 10 K/%f’ﬁh[ I}Ype of cruable d@@rf&hted alumiﬁﬁﬂmlé)’délblb/ds
atmosphere:
to the thermoanalytical TG dewce used I by Mettler

Toledo with IR couqlépg?(Nlcolet FT-IR 47&% for analysing the v?latile

19.96 4.44 7
, 20,34 436 34
20.95 4.24 19
21.26 418 32
21.42 4.14 14
22.37 3.97 7
22.61 3.93 12
22,76 390 18
23.05 3.86 67
23.64 3.76 19
24.00 3.71 8
24.40 3.65 10
24.77 3.59 13
25.25 3.52 18
25.58 3.48 49
25.76 3.46 19
2607 3.41 6
26.49 3.36 29
27.16 3.28 15
27.41 3.25 8

27.67 3.22 22



fractions driven off; heating rate: 10 K/min; type of crucible: open
aluminium oxide 10 crucible; atmosphere: N2, 20 ml/min flux; weight: 27.8
mg. The above Example for which the X-ray powder diffractogram was
also produced has an endothermic maximum at about 234C with
decomposition (Figure 2). 15 X-RAY POWDER DIAGRAM RELATING TO
EXAMPLE 27 Parameters of the X-ray p&¥der diffractometer used for the
measurement. STOE Stadi P X-ray powder diffractometerwitha
location-sensitive d&td@ior in transmissiéin bdde with a tewsity UL, [%]
germaniu i ; ;
with X = 1.540598 B@'y%wer capacity of tﬁelﬁ-ray tube: 40 kV, 40 mA,
recording range: 3-&0 %0. The following r-"[?%le shows the charagteristic
X-ray reflections wittiritensities (standardised, up to 40 20) for'the

Example specified. Soie skilled man kn , the 25 intensities,of the
reflections may vary depending on the preparation of the samples. The
intensities given be y“ were recorded in measurement of t

Example specified above and cannot be applied to every other
measurement. 50. 2, f dh,~d [A] intensi{yyd/10 (%] 7.25 12.1800 8.22
10.7588 8.909.92 24 9.46 9.34 48 11.36 7.78 14 12.76 6.93 67 13.20
6.70 14 14.52 6.099214.82 5.97 25 1553 5.68 40 16,51 5.3 46

30.85 290 3
31.76 2.81 5
31.96 2.80 8
32.45 2.76 10
32.85 2.72 11
33.73 2.66 7
34.23 2.62 10
34.99 2.56 9
35.63 2.52 3
36.54 2.46 5
37.05 2.42 | 4
37.28 2.41 4
37.71 2.38 3

38.49 2.34 8
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16.82 5.27 28 17.205.15 15 18.08 4.90 21 18.89 4.69 79 20.02 4.43 77
20.25 4.38 35 20.88 4.25 24 21.18 4.19 37 21.87 4.06 24 22,16 4.01 16
22.66 3.92 11 51 261-1 dhkj [A] intensity Ulo [%] 23.16 3.84 37 23.70
3.75 100 24.48 3.63 24 25.82 3.45 65 26.07 3.42 25 26.59 3.35 10
26.943.318 27.653.22 8 28.77 3.10 15 29.61 3.01 19 29.89 2.99 24
32.69 2.74 14 33.90 2.64 8 34.79 2.58401 36.58 2.45 8

THERMOANALYSIS (DSC/TG) RELATING TO EXAMPLE 16

Technical data relating to the thermoanalytical DSC device used: DSC 822 made by
Mettler Toledo; heating rate: 10 K/min; type of crucible: perforated aluminium cructble;

atmosphere: Ny, 80 ml/min flux; weight: 12.4 mg.

Technical data relating to the thermoanalytical TG device used: TGA/SDTA 851 made
by Mettler Toledo with IR coupling (Nicolet FT-IR 4700) for analysing the volatile
fractions driven off; heating rate: 10 K/min; type of crucible: open aluminium oxide

crucible; atmosphere: Ny, 20 ml/min flux; weight: 27.8 mg.

The above Example for which the X-ray powder diffractogram was also produced has an

endothermic maximum at about 234°C with decomposition (Figure 2).
X-RAY POWDER DIAGRAM RELATING TO EXAMPLE 27

Parameters of the X-ray powder diffractometer used for the measurement: STOE
Stadi P X-ray powder diffractometer with a location-sensitive detector in {ransmission
mode with a curved germanium (111) primary monochromator; wavelength used; CuK,

with A = 1.540598 A; power capacity of the X-ray tube: 40 kV, 40 mA; recording range: 3-
40 °20.

The following Table shows the characteristic X-ray reflections with intensities
(standardised, up té 40 © 20) for the Example specified. As the skilled man knows, the
intensities of the reflections may vary depending on the preparation of the samples. The
intensities given below were recorded in one measurement of the Example specified above

and cannot be applied to every other measurement,



36.84 2.44 12 30.212.965 30:852.903 31.762.815 31.962.808
32.452.76 10 32.852.72 11 33.73 2.66 752 2 O [] dhw [A] intensity I/lo
-~ 1%)] 34.232.62 10 34.992.569 35.632.523 36.542.465 37.052.424
37.282.414 37.712.383 38.492.348 39.132.306°
THERMOANALYSIS (DSC/TG) RELATING TO EXAMPLE 27 5 Technical
data relating to the thermoanalytical DS€%device used: DSC 822 made by
Mettler Toledo; heating rate: 10 K/min; type of crucible: perforated '
“aluminium crucible; atmosphere N2, 80 mi/min flux; weight: 12 4 mg.
Technical dataTelqT] gejo the thermoang! ‘% evice {3 I/I,, %
TGA/SDTA 851 made_is by Mettler Toledo with IR coupling (Nicolet E -IR
4700) for analysing-tle volatile fractions gingen off; heating rateg 10 K/min;
type of crucible: open aluminium oxide crucible; atmosphere: N2, 20
ml/min flux; weight: 2728 mg. The above Ex&mple for which thegX-ray
powder diffractogram was also produced has an

8.90 9.92 24
046 9.34 48
11.36 778 14
12.76 6.93 67
13.20 6.70 14
14.52 6;09 52
14.82 5.97 25
15.58 : 5.68 40
16.51 536 46
16.82 5.27 28
17.2G 5.15 15
18.08 4.90 21
18.89 4.69 79
20.02 4.43 77
20.25 438 35
20.88 4.25 24
21.18% 4.19 37
21.87 4.06 24
22.16 4.01 16

22.66 3.92 11



15 endothermic maximum at about 209C with decomposition and is in the
form of the hydrate (Figure 3). 53 COMBINATIONS The compounds of
formula 1 may be used on their own or in combination with other active 5
substances of formula 1. If desired the compounds of formula 1 may also
be used in combination with W, where W denotes a pharmacologically
active substance and (for example) is sélécted from among the
betamimeti icholinergi ticosteroi -inhibit -
L TD4-antagonists, 2BBER-inhibitors, doslamidd agonists isfensity /1, [%]
antihistamines; z i Kirase irhibitors: ,
double or triple 10 &mBinations of W magl'%% combined with the’
compounds of formg%aggj. Combinations c;&;/ng might be, for exw le: - W
denotes a betamimeétic,’combined with a ticholinergic, corticosteroid,
PDE4- inhibitor, EGZEB;‘é'nhibitor or LTD4- gonist, - W denotes, an
anticholinergic, combined with a betamimetié, corticosteroid, PDE4- i5
inhibitor, EGFR-inthé?i or LTD4-antagor%i]§tS- W denotes a corggosteroid,
combined with a PDE4-inhibitor, EGFR-inhibitor or LTD4- antagonist - W
denotes a PDE4-inQi@59r, combined with an £GFR-inhibitor or ,5
LTD4-antagonist - W denotes an EGFR-inhibitor, combined with an
LTD4-antagonist. 26¢Te compounds usegl s betamimetics are; greferably
compounds selected from among albuterol, arformoterol, bambuterol,
bitolterol, broxaterohgagbuterol, clenbutergk 1fenoterol, formotergl,
hexoprenaline, ibuterol, isoetharine, isoprenaline, levosalbutamol, 25
mabuterol, meluadriiregsnetaproterenol, ogcigrenaline, pirbuterolg
procaterol, reproterol, rimiterol, ritodrine, salmefamol, salmeterol,
soterenol, sulphontext;terbutaline, tiarantide, tolubuterol, zintetél,
CHF-1035, HOKU-81, KUL-1248 and -
3-(4-{6-[2-hydroxy-2¢4>hydroxy-3-hydroxynidthyl-phenyl)-ethylatfino]-hex
yloxy}-

29.89 2.99 24
32.69 : 2.74 14
33.90 2.64 8
34.79 2.58 11
36.58 2.45 8
36.84 2.44 12
30.21 2.96 5
30.85 2.90 3
31.76 2.81 5
31.96 _ 2.80 8
32.45 2.76 10
32.85 2.72 11

33.73 2.66 7



butyl)-benzyl-sulphonamide 30 - 5-[2-(5.6-diethyl-indan-2-ylamino)
-1-hydroxy-ethyl]-8-hydroxy-IH-quinoline-2-one 54. 4-hydroxy-7-[2- { [2- {
[3-(2-phenylethoxy)propyl] sulphonyl } ethyl]-amino } ethyl]-
2(3H)-benzothiazolone

- 1-(2-fluoro-4- hydroxyphehyl) 2 [4-(1- ben2|m|dazolyl) -2-methyl-2-butylamin
52

5

10

15

olethanol

1-[3-(4-me -2-[4-(1- . )
-methyl- 5 2-butyl %@lhé] ethanol 1-[ 2H0& Iyldroxy-3 -d%@ﬂﬂﬁ‘zlﬁlb[
enzoxazin-8yIF2= 34N, N-dimethy! ophenyl)-
2-methyl-2-propyla i%z’)] ethanol e 10

1-[2H-5-hydroxy- 3- 4H 1,4- benzovaﬁnsg yl]-2-[3-(4- methoxyphenyl) -2-
methyl-2- propylamlno]gethanol 10 -

1-[2H-5-hydroxy- 3'?5?(834H -1,4- benzoxazgusg yI] -2-[3-(4-n-butyloxyphenyl)-
2-methyl- 2-propylamino]ethanol
1-[2H-5-hydroxy-3-9x@4H-1,4-benzoxazing@-yl]-2-{4-[3-(4-methoxyphenyl)
-1,2,4- tri azole-3-yl]-2-methyl-2-butylamino } ethanol
5-hydroxy-8-(1-hydiexys2-isopropylaminebsyl)-2H-1,4-benzoxagin-3-(4H)
-on 15 -
1-(4-amino-3-chlorg=battifluoromethylphenwy)-2-tert.-butylamino)gethanol
6-hydro xy-8 - { 1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1
-dimethyl-ethylaming Jzethyl } - 4H-benzofl34]oxazin-3-one 3
6-hydroxy-8-{1-hydroxy-2-[2-( ethyl

4-phenoxy-acetate 3. A dimethyl-ethylamiris]- 8
ethyl}-4H-benzo[1,4]oxazin-3-one 20 - '
6-hydroxy-8-{1- hydB@x},BZ [2-(4- phenoxy acelic acid)- 6
1,1-dimethyl-

8-{2-[1,1-dimethyl-2-(2.4. 6 trlmethylphenyl) ethylamlno] 1-hydroxy-ethyl)-6
- hydroxy-4H-benzo[ 1,4] oxazin-3 -one }- -

G D SRR AP e

Technical data relating to the thermoanalytical DSC device used: DSC 822 made by
Mettler Toledo; heating rate: 10 K/min; type of crucible: perforated aluminium crucible;

atmosphere: N», 80 ml/min flux; weight: 12.4 mg,

Technical data relating to the thermoanalytical TG device used: TGA/SDTA 851 made
by Mettler Toledo with IR coupling (Nicolet FT-IR 4700) for analysing the volatile
fractions driven off} heating rate: 10 K/min; type of crucible: open aluminium oxide

crucible; atmosphere: N, 20 mU/min flux; weight: 27 8 mg.

The above Example for which the X-ray powder diffractogram was also produced has an
endothermic maximum at about 209°C with decomposition and 1s in the form of the

hydrate (Figure 3).
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25 4H-benzo[1,4]oxazin-3-one -
6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1.1dimethyl-ethylamino]
-ethyl }- 4H-benzo[1,4]oxazin-3-one -
8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydro
xy-4H- benzo[1,4]oxazin-3-one so -
8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-e¥lylamino]-1-hydroxy-ethyl}-6-hyd
roxy-4H- benzo[1,4]oxazin-3-one 55
4-(4-{2-[2=hydroxy-2-(6-hydroxy-3-oxo0-3.4-dihydro-2H-benzoll,4]oxazin-8-
yiEGthyammopksnethyl-propyl}-phenoxy)-butyric acid 8-
{2-[2-(3.4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl )
-6-hydroxy- 4H-benzo[1,4]oxazin-3-one 5 -
1-(heathoxyBRIONIAMINCE 16y 2R aed yanophery) «2-ierdhbiyiaatnaatbther active
ﬁfésgptlon%] in the for f the racemates, enantiomers, diastereomers
SR Lin i TSR BY 9T BRER ol CTEAR ZEEARERERS vsed in
a@@haﬂdamn aaitswomadﬁswrdtaﬁdf@tas;ﬁmﬁ@@j}dgmm ingite testance and (for

inventio the a}:‘:ld aﬂd ition salts of the betamimetics ? preferably
séfetil R Hars ARRIRHSHS B BRAER H%ﬁ‘&&u&%”%f@mm*ds

hydy@mh@hwtmraym‘r@hm@@t@tb;@&fﬂﬁ@tﬂﬂngmlﬂi@aﬁtﬁm@mmme,

e e O U AR o it

hyrabmtelteneswWphenatesobhieaadtichtlinergias veack atfprafesably ombinations of
cogynﬁ)mé%d%s lected from among the tiotropium 15 salts, preferably the
b Bitrd salts, preferably the bromide salt, flutropium

saltsyptierably thadbisridecsalbiihirghi umasaiBo preferalyriie samidrDE4-
salt, m relfr ly the bromlde salt, trospium salts,
preféf%% %ﬁ%ﬁg’ H’gﬂ% fp 59,36 jr% iABHEPIHE-above-mentioned salts the
catiovis w@taeaplmnma@mmlmmﬁwm consituemsnAs qrionisdheroid, PDE4-
above-menti alts.may tﬁfl[) contain the chloride, 20 bromide,
|od|d1@h§ﬂff8 (;b?;%i&%ﬁé?é gﬁ'l?é %g{gﬁﬁﬁ‘ﬁgﬁﬁte nitrate, maleate, :
acetatedeatisatea corticosteroid, combined with a PDE4-inhibitor, EGFR-inhibitor or LTD4-
antagonist
- W denotes a PDE4-inhibitor, combined with an EGFR-inhibitor or L'TD4-antagonist
- W denotes an EGFR-inhibitor, combined with an L TD4-antagonist.

The compounds used as betamimetics are preferably compounds selected from among

albuterol, arformoterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol,

fenoterol, formoterol, hexoprenaline, ibuterol, isoetharine, 1soprenaline, levosalbutamol,

mabuterol, meluadrine, metaproterenol, orciprenaline, pirbuterol, procaterol, reproterol,

rimiterol, ritodrine, salmefamol, salmeterol, soterenol, sulphonterol, terbutaline, tiaramide,.

tolubuterol, zinterol, CHF-1035, HOKU-81, KUL-1248 and

- 3~{4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyi-phenyl)-ethylamino}-hexyloxy} -
butyl)-benzyl-sulphonamide

- 5-[2-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-hvdroxy-1 H-quinoline-2-one
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fumarate, tartrate, oxalate, succinate, benzoate or p-toluenesulphonate,
while chloride, bromide, iodide, sulphate, methanesulphonate or
p-toluenesulphonate are preferred as counter-ions. Of all the salts the
chlorides, bromides, iodides and methanesulphonates are particularly
preferred. 25 Other preferred anticholinergics are selected from among
the salts of formula AC-156. 0 0 X" HO $.S AC-1 wherein X - denotes

-an anion with a single negative charge, preferably an anion selected from -

amorfghtirdiuoride: R fHE-bremitidhiadineonylishintomhoshiidten o ethylj-
methgg ulg%g%@ﬁgz&&@te maleate, acetate, citrate, fumarate, tartrate,
oxal succinate, benzoate and p-toluenesulphonate, preferably an

aniorl Wﬁiﬂa@mﬁf@%@&‘lﬂl@@ﬁ&@é‘r Paboalangapréibrabiyetylabibuylamino]ethanol
Zﬁﬁcge&u{e?r?égu phonat lﬂgﬁrt%ular 3}9 pre?ﬁ%ﬁiﬁng t%%%%%nlg ly in tﬁne2 methyl-
form dftthiglravaniates@nantiomers or hydrates thereof. Of partlcular
e R e A A inptens-
may Ravettiyé-Zipovertmeimidaddnmeanings. Other preferred
anticholinerigshe fHeselesier oM IRe.salts Of MR AGH xyphenyl)-2-methyl-2-
propylamino Jethanol
- 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-[ 3-(4-n-butyloxyphenyl}-2-methyl-
2-propylamino]ethanol
- 1-[2H-5-hydroxy-3-oxo0-4H-1,4-benzoxazin-8-yi}-2- {4+ 3-(4-methoxyphenyl)-1,2,4-
triazole-3-y1]-2-methyl-2-butylamino } ethanol |
- 5-hydroxy-8-(1-hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazm-3-(4H)-on
- I-(4-amino-3-chloro-5-trifiuoromethylphenyl)-2-tert.-butylamino)ethanol
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino}-ethyl } -
4H-benzo[1,4]oxazin-3-one
- 6-hydroxy-8-{1-hydroxy-2-[2-( ethy! 4-phenoxy-acetate)-1,1-dimethyl-ethylamino]-
ethyl}-4H-benzo[1,4Joxazin-3-one
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1-dimethyl-ethylamino}-
ethyl}-4H-benzol1,4joxazin-3-one
- 8-{2-1,1 —dimethyl~2—(2.4.6-tﬁmeth)flphenyl)—ethylamino]- 1-hydroxy-ethyl}-6-
hydroxy-4H-benzo{ 1,4]oxazin-3-one '
- 6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino}-ethyl}-
4H-benzo[1,4loxazin-3-one
- 6-hydroxy-8-{1 —hydroxy—?.v[2-(4-i.sopropy}—phenyl)-1 1dimethyl-ethylamino]-ethyl}-
4H-benzo[1,4loxazin-3-one
- 8-{2-[2-(4-cthyl-phenyl)-1,]-dimethyl-ethylamino]-1-hydroxy-ethyl} -6-hydroxy-4H-
benzo{1,4joxazin-3-one
- 8-{2-[2-(4-ethoxy-phenyl}-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl }-6-hydroxy-4H-

benzo[1,4]oxazin-3-one
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OH \ N, R X AC-2 57 wherein R denotes either methyl or ethyl and

wherein X - may have the above-mentioned ‘meanings. In an alternativen
embodiment the compound of formula AC-2 may also be present in the

form of the free base AC-2-base. OH/ N It" 5 AC-2-base Other specified
compounds are: - tropenol 2,2-diphenylpropionate methobromide, -

scopine 2,2-diphenylpropionate methobrégmide, 10 - scopine
2-fluoro-2,2-diphenylacetate methobromide, - tropenol
2-fluckd42{2-Hphemnylae2 i ndethpbromidd 4-dihydem@H-benzo[ 1,4]oxazin-8-yl)-

3,3'4.4'-tetrafluosobenzilat habromide, .- scopine
e D sl e (S
4 4" difi{bfote dzi dteamettiobdrideditfethst aytindadigtodhflthydbbenzilbye) -6-hydroxy-

meth %r_ i 3 enol 3.3'-difluorobenzilate methobromide, - scopine
3,3- gl u%c%?b%) ’lrfélﬂltégtggzﬁggh%o%romide; - tropenol

9-hydrdsyefluareret®rdrnoxyldie yasthbitramigbenytydpémtbutylamino Jethanol
9-fluor0:1 ?rrl 16 Risarhoxylate metho rgggrmgiﬁérsz,odfagfé? W rs thereof and optionally
9-hydroxy-fluorene-9- carboxylate méthobroride; 'scopine
9-fludeoffiun eribePhearzoridaicatiethotyaiviclesid eddittonlsalts, solvates or hydrates
Q-mc%t%&fl-ff:&l&r()erggaﬁg%oc&r%? fill%%m%hé)cgﬁoa@ on sarts B e thamimetics are
9-methyl-fluorene-9- carboxylate methobromide; - cyclopropyltropine
bangilatdimetholmd fide among the hydrochioride, hydrobromide, hydriodide,
hydrosulphate, hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hvdroacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, |

hydrobenzoate and hydro-p-toluenesulphonate.

The anticholinergics used are preferably compounds selected from among the tiotropium
salts, preferably the bromide salt, oxitropium salts, preferably the bromide salt, flutropium
salts, preferably the bromide salt, ipratropium salts, preferably the bromide salt,
glycopyrronium salts, prefcrably the bromide salt, trospium salts, preferably the chloride
salt, tolterodine. In the above-mentioned salts the cations are the pharmacologically active
constituents, As anions the above-mentioned salts may preferably contain the chloride,
bromide, iodide, sulphate, phosphate, methanesulphonaté, nitrate, maleate, acetate, citrate,
fumarate, tartrate, oxalate, succinate, benzoate or p-toluenesulphonate, while chloride,
bromide, iodide, sulphate, methanesulphonate or p-toluenesulphonate are preferred as
counter-ions. Of all the salts the chlorides, bromides, iodides and methanesulphonates are

particularly preferred.

Other preferred anticholinergics are selected from among the salts of formula AC-1



25 - cyclopropyltropine 2,2-diphenylpropionate methobromide; -
cyclopropyltropine 9-hydroxy-xanthene-9-carboxylate methobromide;
cyclopropyltropine 9-methyl-fluorene-9-carboxylate methobromide; -
cyclopropyltropine 9-methyl-xanthene-9-carboxylate methobromide, -
cyclopropyltropine 9-hydroxy-fluorene-9-carboxylate methobromide; 58
cyclopropyltropine methyl 4,4'-difluorobefilate methobromide. tropenol
9-hydroxy-xanthene-9-carboxylate methobromide; scopine
9-hydroxy-xanthene-9-cxylate methobraiide; tropenol

9-methyl-xanthene-9-cafbox late~méthok pide; 5 - scopine
9-methyl-xanthene-9-carb yla?e -methobro d
‘9-ethyl-xanthene-9-carboxylate methobromideH'otr
9-difluoromethyl-xanthene-9-carboxylate methobromitie;- scopine
9-hydroxymethyl-xanthene-9-carboxylate me \obgomide, 10 The
above-mentioned compounds may also be used as salts within the scope
of the present invention, wherein instead of the methobromide the salts
metho-X are used, wherein X may have the meanings given hereinbefore

fo %ef%%%@tt%%tt%goigsdﬁ%% Wﬁﬁeﬁmgigong%%ﬁfg %qgﬁg?s‘é%l%?% In selected

among prednisolone, 15 prednisone, butixocort propli e, flunisolide,
beiometiasche fuideinblondsbbesdridedidhutioimie, vtpkttsone,

s Cidlespnideasafienonide, dexamethasane. hefameasene. islA2asalke, succinate,
RPR-106541, NS-126, ST-26 and - (S)-flioromethyl
6,Qmwmteglmmﬁwpb@b@mw@miywm 16threthiglgnegative charge,
OX0:ANANQS '!&&5%@?5]1%%@9&@8@8‘%@0@9 among the fluoride, chloride, bromide,
(S)-(2-oxo-tetrahydro-furan-3S-yl)6,9-difluoro-1 _ _ ‘
|- g FbsaLIBIPREaE- 316 xolairepeaB dieylaivy Ratteplsdy Drctiehéy bromide, optionally in
-eaehothignate raclipredngl-dichlorRaseiate fRIGRAN INIRG.iaum of ir%HSortance are

racemates, enantiomers or diastereomers thereof and optionally in the
10 forf e EhersuiesHisdl dorvanvbenheidsh ¢hatasltkres wngoerydriegula AC-T-ene

tropenol

O™
o)

X HO /l
— S

P '
AC-1-ene

wherein X ~ may have the above-mentioned meanings. Other preferred anticholinergics

15 are selected from the salts of formula AC-2

9

AC-2
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25 thereof. Any reference to steroids includes a reference to any salts or
derivatives, hydrates or solvates thereof which may exist. Examples of
possible salts and derivatives of the steroids may be: alkali metal salts,
such as for example sodium or potassium salts, sulphobenzoates,
phosphates, isonicotinates, acetates, propionates, dihydrogen
phosphates, palmitates, pivalates or furdates. 30 PDE4-inhibitors which
may be used are preferably compounds selected from among enprofyllin,

thelophil i deofiten débtr andtb oloetilplst)d efimitas tXpumafbmdthdinboitasyentioned

arofyllin, atizoram,. D-4418. Bay-1.98004, BY343, CR-325.36 -

RS R S R o e R A Ry oo e
Dpett8; i Mhd 681871 thedtes Ta2585%,-2/bksk294A, CI-1018, CDC-801,
CDC-3052, D-22888, YM-58997, Z-15370 and -
N-(3,5-dichloro-l-oxo-pyridin-4-yl)-4-difluoromethoxy-3-
cyclopropylmethoxybenzamide
(-)p-[(4aR*,IObS*)-9-ethoxy-1,2, ,I0b-hexahydro-8-methoxy-2
methylbenzo[s][1,6]naphthyridin-6-¥1]-N,N-diisopropylbenzamide - (R)-(+)-
4-methoxyphenyl]-2-pyrrolidone
-(}ﬁ'-[N-Z-cyano-S-methyl-

enyl)-1

c acid] - :
2-carbomethoxy-4-cyan-4-(3-cyclopropylmethoxy-4-difluoromethoxy-

Phey eySahexaniseeds are: ,
cis[4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan
-I-0l] - tropenol 2,2-diphenylpropionate methobromide,

t(RE)'(1)5'%Qé{&%@‘%ﬁ%ﬁ&ﬁ%ﬁﬂ%ﬁ%ﬂé@‘?H%ﬁ{%f%ﬁm&pyrmlidin'z'y"dene]ace
ate -
(S)-(-)-etFRAPEZ e ety R R HRe BRI Sy REAVIITBIidin-2-ylidene]acet

ate - tropenol 2-fluore-2,2-diphenylacetate methobromide;

9-cyclopentyls By drach-athyto2 eyl b NAROIO[3.4-c1-1,2,4-tr

O ol ST b 5 B A S RSP olo3 -1 2.4-t

azolo[4.3ropenol 4,4"-difluorobenzilate methobromide,
- scopine 4,4'-difluorobenzilate methobromide,
- tropenol 3,3'-difluorobenzilate methobromide,
- scopine 3,3'- difluorobenzilate methobromide;
- tropeno! 9-hydroxy-fluorene-9-carboxylate methobromide;
- tropenol 9-fluoro-fluorene-9-carboxylate methobromide;
- scopine 9-hydroxy-fluorene-9- carboxylate methobromide;
- scopine 9-fluoro-fluorene-9- carboxylate methobromide;
- tropehol 9-methyl-fluorene-9- carboxylate methobromide;
- scopine 9-methyl-fluorene-9- carboxylate methobromide;
- cyclopropyltropine benzilate methobromide;
- cyclopropyltropine 2,2-diphenylpropionate methobromide;
- cyclopropyltropine 9-hydroxy-xanthene-9-carboxylate methobromide,
- cyclopropyltropine 9-methyl-fluorene-9-carboxylate methobromide;
- cyclopropyltropine 9-methyl-xanthene-9-carboxylate methobromide;

- cyclopropyltropine 9-hydroxy-fluorene-9-carboxylate methobromide;



a]pyridine 20 optionally in the form of the racemates, enantiomers or
diastereomers thereof and optionally in the form of the pharmacologically
acceptable acid. addition salts thereof, the solvates and/or hydrates
thereof. According to the invention the acid addition salts of the
betamimetics are preferably selected from among the hydrochloride,
hydrobromide, hydriodide, hydrosulphate® hydrophosphate,
hydromethanesulphonate, hydronitrate, 25 hydromaleate, hydroacetate,
hydrocitrateipbyshviftparstesthybaotadifierdlyertikatate;thhyerosdecinate,
hydrobe%g@gl%@ﬂfnmg:%%ﬁ@.@summ@e Mg b Bdiantagonists
used are preferably’ compounds selected from among montelukast,
pranlukaSORRf RSO WEEBam 2 5889y AliNLE G PIBN 91507
(L:M-150%ppehii 9 3rs0Re, ttfe -7 0arbbxF 388 2hethdoé@nide;

5 "(-((R)li-(g'ﬁ&gﬁ(lﬁfEQQ;}fE h@%ﬂf&@@@ﬂ&&%ﬁ@gﬁnﬂ%ﬁw&%ﬁ&z- hydroxy-2-

. propyl)phenyDthio)methylcyclopropane-acetic acid, o
1-(((|(R)-%‘6§?()?3( 50y ol %Y?%]ﬁ???dﬁﬂ?é‘%f)@)@&henyl)phenyl)-
3+(2-(1- tropenol 9-difluoromethyl-xanthene-9-carboxylate methobromide;

hydroxy-d-spathylaiiriesyhprophtiemetnhicyeloppaneasetic acid
5 - [2-[[2-(4-tert-butyl-2-thiazolyl)-5-benzofuranyl]Joxymethyl]phenyl]acetic
acid O?Etionally in the form of the racemates, enantiomers

10 Gid B FRBHSCRE TSRS AT BB ORI RS 117 B SHE A A TEgRE e present

aGeeptaRie atid-adaiiencalthoplvatasoandionbydrgtesthereefe used, wherein X
According to the invention the acid_addition salts of the betamimetics are

prETa AR BRI R RIHG TRE HOSF SehiSride, hydrobromide, 10
hydroiodide, hydrosulphate, hydrophosphate, hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, h@/drofumarate

hy R GRAFHERR Ty O 85I BE R B R IF MdF ot Brnong prednisolonc,

15 hygh@iprdetenestiphe padsidaytsallsraksIRIEY BivRSy ISt @iamcinolone, budesonide,
LTD4-antagonists may optionally be capable of forming are meant, for
exBHSRSO IR TRERSP BRIFECISHON &S Tor ERAM e KOHUN e B ESTRasone,

salisfl adkabnergarthopetal salts2d Ssguiphabenzoates, phosphates,

isonicotinates, acetates, propionates, dihydrogen phosphates, palmitates, N

piv'a@tbgllﬁr‘f’é?sg‘t 56_,9-&1%{130@0-17-F(Si~%1r¥ny}c%r 01%/1)0 y??l ?—%ygroxy-%-methyi—a-
oxo-androsta-1,4-diene-17-carbothionate

20 - (8)-(2-oxo-tetrahydro-furan-35-y1)6,9-difluoro-11-hydroxy-16-methyl-3-oxo0-17-
propionyloxy-androsta-1,4-diene-17-carbothionate,

- etiprednol-dichloroacetate

optionally in the form of the racemates, enantiomers or diastereomers thereof and
optionally in the form of the salts and derivatives thereof, the solvates and/or hydrates

25 thereof. Any reference to steroids includes a reference to any salts or dertvatives, hydrates
or solvates thereof which may exist. Examples of possible salts and derivatives of the
steroids may be: alkali metal salts; such as for example sodium or potassium salts,
sulphobenzoates, phosphates, isoni'cotinates, acetates, propionates, dihydrogen phosphates,

palmitates, pivalates or furoates.
30

PDE4-inhibitors which may be used are preferably compounds selected from among
enprofyllin, theophyllin, roflumilast, ariflo (cilomilast), tofimilast, pumafentrin, lrimilast,

arofyliin, atizoram, D-4418, Bay-198004, BY 343, CP-325.366, D-4396 (Sch-351391),
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EGFR-inhibitors which may be used are preferably compounds selected

from among cetuximab; trastuzumab, ABX-EGF, Mab ICR-62 and 20 -
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(morpholin-4-yl)-1-oxo-2-buten-I-y

[]- amino}-7-cyclopropylmethoxy-quinazoline -
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-diethylamino)-I- -0X0-2- buten-

I-yl] amino}-7-cyclopropylmethoxy-quinazeline -
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-but

e W25 \MtaRlinoM-e4adopropimetioBPduiddz Olidé 18, PD-168787, T-440, T-2585,

h t | - t
B S e e
-6~{[4N{R)s6divigtng-R-asxepmatiphétin )4 yd) {ucoso-@Housed|-yllamino

b CyggﬁiB gﬁ%‘?%‘%ﬁﬁ%‘ﬂ afiline 30 -

4-[(3- uoro-phenyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-
yly-1- (emE@rdﬁﬁeWbWa%mx -9(3)3&%%31%%@%&&@8938)@@]1%@0"ne

61 4- - gmi .. )

(4- (B e t?‘l 1;&:} E %%ﬁﬂ Lt mo?;ﬂ{f N_—c)lllbs_?propylbenzamsde

-0X0- @bt{ﬁéﬂ“(ﬂ‘ﬂammb}@ﬁzgye%ﬁﬁopymﬂm@xmoMaz@thmcyphenyl] 2-pyrrolidone
4-[(3 I 4f| e - - r holin-4-

I)[ et% léﬂwq{f 'Z{, umaz%};%%fy 16@1@ W?ﬁ%k,é,&?@n%ﬁ(ﬂ

4-[(3- dwhb:ouasfﬁmdb@ptréh%wmﬁb}mm [N-(2-methoxy-ethyl)-N-methyl-a

an I[r(]s? ]c{h ro%'rl ﬁu%r%g gnﬁg;?rﬁ ; 2? Q?&%}é}ﬁ? !}‘Qg%ﬁ%% WErboxyii

-0x0-2-berfenetit gty §ap- é;@lwehyr@pqumﬁhazmmélﬂuoromethoxy—
4- [(R)%%E%%%wo% )élgaf'rggg] -6-{[4-(N,N-bis-(2-methoxy-ethyl)-amino)-1-0

X0-2 1-yllamino}-7-cyclopropylmethoxy-quinazoline -

4-HRe(dphemyi-itiyhehinulps i tia i 2rbthiory eyl wlsmyllerplivisian-1-ol]
o) ool
1-ox0t2)-(-)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidin-2-ylidenc]acetate
- O-cyclopentyl-5,6-dihydro-7-ethyl-3-(2-thienyl)-94-pyrazolo{3.4-c]-1,2,4-triazolo[4.3-
ajpyridine '
- 9-cyclopentyl-5,6-dihydro-7-ethyl-3-(tert-butyl -9 H-pyrazolo{3.4-c]-1,2 4-triazolo[4.3-
ajpyridine
optionally in the form of the racemates, enantiomers or diastereomers thereof and
optionally in the form of the pharmacologically acceptable acid addition salts thereof, the
solvates and/or hydrates thereof. According to the invention the acid addition salts of the
betamimetics are preferably selected from among the hydrochloride, hydrobromide,
hydriodide, hydrosulphate, hydrophosphate, hydromethanesulphonate, hydronitrate,
hydromaleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate,

hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate.

The LTD4-antagonists used are preferably compounds selected from among montelukast,
prantukast, zafirtukast, MCC-847 (ZD-3523), MN-001, MEN-91507 (LM-1507), VUF-
5078, VUF-K-8707, L-733321 and
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buten-1 -yl} amino)-7-cyclopropylmethoxy-quinazoline 15 -
4-[(R)-(I-phenyl-ethyl)amino]-6-({4-[N-(tetrahydropyran-4-yl)-N-methyl-ami
nol-1- oxo-2-buten-I-yl}amino)-7-cyclopropylmethoxy-quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-but
en-I- yllamino}-7-((R)-tetrahydrofuran-3 -yloxy)-quinazoline
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-§,N-dimethylamino)-1-oxo-2-hut
en-l 20 yl] amino }-7-((S)-tetrahydrofuran-3 -yloxy)-quinazoline -
4-[(3-bﬂdiwﬁ-ﬂwﬁobﬁe@m)wﬁiqﬂiﬂﬁl(ﬁédliw(@amhﬂmméﬂ?&% Irpéstbngy-a-

mino]- 1 0 O)t %éﬁ mlngpgi)lg%czllq%pﬁ%@%}/log qumazollne-
ro

4-[(3- Rhfor phenylyamino eyclopropyl-N-methyl-amino)-1
-0%0- z{mtaww(armcfoc}zemmmmwmmmmmp(%ethenyl)phenyn 3-(2-(1-

sl s R e
44(3{h &dmﬂﬂérmhénwmmwﬁ@ﬁmﬁkﬂﬂ@tﬁneymmmmm)emy@weﬁma

en-l- yI]amln (tetrahydrofuran -2- yI)methoxd]-;{qumazollne -

4-DP3ieRAnyR HisjrecromistosHsirRg L tickysteisrmssIerey and

4-@@3&6111:&@5&%%660@@}‘@1&5@hmmdaﬁl[:%ﬁmbypﬂmhp%&l)a@tbﬂdﬂxﬂ-ﬁt-lﬁé\/lmlvates
) %@'ﬂﬂ@l@&@'@@%@ﬁﬁ the invention the acid addition salts of the

[Z%Rg%%%lgeeg%{%aﬁﬂno] 6 droxy phe%l%{ﬁﬁ%%%g Jhydrobromide,

[4Wmﬂdiﬁde,thymﬂbﬁl&tﬂaiw@glﬁuﬂmhai@I]lﬂﬂmww%a?}@tﬂpb@nqmdmdmmtrate
4- ﬂ?ﬁﬁiﬂ%@a&(ﬁf&f@é@e%@%@?@%%@nﬂ arate, hydrotartrate hydroxalate,

T-H%ré( 2 et eg hon g IR {3;? o meth %raarge %}(%}ajl{] %Zr(;llrll%atlves
C%na eI’-e?[h y aer%lzr?o eba?%t me‘fﬁ xonmorp T
h’ﬂ?ﬂ mggqa@wwggywﬂﬁég@méble of forming are meant, for example:

4 M&&hﬂé&iﬂlk@@ﬂh&@%ﬁéﬂﬁ!ﬁﬁ@sbdmm or potassium salts, alkaline earth metal salts,

1 tes, dihyd hosphat
* e ARy ISt RCD B s gopionts o posphacs

palmitates, plvalates or furoates

EGFR-inhibitors which may be used are preferably compounds selecied {from among

cetuximab, trastuzumab, ABX-EGF, Mab ICR-62 and

- 4-[(3-chloro-4-fluorophenyl)amino ]-6- {{4-(morpholin-4-y1}-1-oxo-2-buten-1-yl}-
amino }-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chloro-4-fluorophenyl)amino ]-6- {[4-(N,N-diethylamino)-1 -oxo-2-buten-1-yl}-
atﬂino +-7-cyclopropylmethoxy-quinazoline '

- 4-[(3-chloro-4-fluorophenyl)amino |-6- {[ 4-(N,N-dimethylamine)-1-oxo-2-buten-1-
yl]amino }-7-cyclopropylmethoxy-gquinazoline

- 4-[R)}-(1 -phen'ybethyl)amino]-& { [ 4-(morphohin-4-yh)-1-0x0-2-buten-1-ylJamino}-7-
cyclopentyloxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenylamino}-6- {[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-
oxo0-2-buten-1-yl]amino }-7-cyclopropylmethoxy-guinazoline

- 4-[(3-chioro-4-fluoro-phenyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morphoiin-4-y1)-1-
oxo-2-buten-1-ylJamino }-7-[(S)-(tetrahydrofuran-3-yl)oxy]-quinazoline
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10 -
4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N,N-bis-(2-methoxy-ethyl)-amino
]-1-oxo 2-buten-1-yl } amino)-7-[(tetrahydrofuran- 2 -yl)methoxy]
-quinazoline -
4-[(3-ethynyl-phenyl)amino]-6-{[4-(5.5-dimethyl-2-0xo-morpholin-4-yl)-1-ox
0-2- buten-I-yl] ami no } -quinazoline - &1

4-[(3-chloro-4-fluoro- phenyl)amlno] -6-[2-(2.2-dimethyl-6-0x0-morpholin-4-y
1)+ 15%elifosdierermdinesy msmaistine 1-6- 1 [4- ((R) -2-methox ymethyl-6-oxo-morpholin-4-

4-[(35 5‘-'9@6?51&:]9{&-@“2@%69?}{5' 29(:58 -Gaepanaepholin-4-

yl)- ethoxy]-7-[(R)-(tetrahydrofuran-Z-yl)me xy] qumazollne -

49 (34chidrdlemhutr ugrfeﬁbp}aﬂam}mlfé (2-0Riirraneiing - arinpppisimatyl-

)] eth%ﬁ;{;@;é(m%&{gﬁ%;% 2-yl)methoxy] -quinazoline 20 -

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{2-[4-(2-oxo-morpholin-4-yl)-piperidi
n-1-ylf-dhegroretierheguiiaviofitg - [4-[ N-(2-methoxy-ethyl)-N-methyl-amino]-1-

4-[(3 &Fﬂ%%ﬁ‘téﬁ"?r?rﬁlﬁ%%51@'9&Q?Jp@o@ygﬁéhﬁ%yﬁ%ﬁla%ﬁ%”y') piperidin-

4-yloxy]- 7-methoxy-quinazoliné -

44 (3-4ttiéreripsiudrovnemyiiahineld-(rars2lahims cydonsan-opoyyuten-1 -
7- 25}@}%%}/ gwgggﬁ@b% H@ln%‘?ﬁ%df -fluoro-phenyl) amino]

-6-(trans-4- methanesulphonyl amino-cyclohexan- 1

-ytoxyr{EréetHdherutad i lati(34dh ofobifgursthtieny i dmaeo)- 1 -oxo-2-
-6-(tegralydr E@X%é‘} 'Y'Q?é&ﬁr@%’i‘l%&{m@“&?ﬂ%ﬁtﬂﬁléo -

4-[(3-chloro-4-fluoro-phenyl)aming]

6= (1 4By oRbenslre sy B RyNTetioRy - qumehenretbe)-N-ethyl-amino - 1-oxo-2-
4-[(3-chigro-Aqf 'dﬂf%cﬂhﬁeyg@:ﬁHHLQetﬁoxy qumazohne

1-[(morpholin-4-yl)carbonyl]- plperldl oxy}-7- methoxY) quinazolinc 4-

[(3 -chttidi4 tabes preduslreimof {ij[%ii (2-—methoxy~eth -N-methyl-amino]-1-0x0-2~

-l(methexymethyheashanylkR gjﬂlélﬂydxfg{)mzzmggoxy quinazoline 5

- 4 (3- chloro 4-fluoro-phenyl) amino] -6-(piperidin-3
-yhoxyh- e thpsrylfiarommaio]-0-({4-[N-(tetrahydropyran-4-yl)-N-methyl-amino}-1-

oxo-2-buten-1-yl }amino}-7-cyclopropylmethoxy-quinazoline

- 4-[(3-chloro-4-fluorophenyllamino}-6- {{4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-((R)-tetrahydrofuran-3-yloxy)-quinazoline

- 4-[(3-chloro-4-fluorophenyl}amino-6-{[4-(N,N-dimethylamino}-1-oxo-2-buten-1-
yl]amino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline

- 4-{(3-chloro-4-fluorophenyl)amino]-6-( {4-[N-(2-methoxy-ethvl}-N-methyl-amino]-1-
oxo0-2-buten-1-yl}aminoe)-7-cyclopentylox y-quinazoline

- 4-[(3-chloro-4-fluorophenyl)amino J-6- {[4-(N-cyclopropyl-N-methyl-amino)-1-0xo-2-
buten-1-yllamino}-7-cyclopentyloxy-quinazoline

- 4-{(3-chioro-4-fluorophenylamino ]-6-{[4-(N,N-dimethyiamino)-1-oxo-2-buten-1-
ylJamino}-7-[(R)-(tetrahydrofuran-2-yl)methoxy]-quinazoline

- 4-[(3-chloro-4-fluorophenyl)amino1-6- {{4-(N N-dimethylamino}- [-oxo-2-buten-1-
yliamino }-7-[(S)-(tetrahydrofuran-2-yl)methoxyl-quinazoline

- 4-[(3-ethynyl-phenyl)amino]-6.7-bis-(2-methoxy-ethoxy)-quinazoline

- 4-1(3-chloro-4-fluorophenyl)amino]-7-[3-(morpholin-4-y1)-propvlioxy]-6-[ (vinyl-

carbonylyaminol-quinazoline
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- 4-[(3-chloro-4-fluoro-phenyl)amino]
-6-[I-(2-acetylamino-ethyl)-piperidin-4-yloxy]-7- methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-ethoxy-
quinazoline 10 -

4-[(3-chloro-4-fluoro-phenyl)amino]-6- ((S) tetrahydrofuran-3-yloxy)-7-hydr
oxy- quinazoline -

4-[(3-chloro-4-fluoro-phenyl)amino]-6- (tetrahydropyran -4-yloxy)-7-(2-meth
OxXy- ét[{g))sﬂ)]_qmﬁgﬂ(ﬁth@nammo] -6-(4-hydroxy-phenyl)-7H-pyrrolo[2,3-d]pyrimidine

4- I(3§fa5%§b4r &IW@WB&&@M%?'M[IWWWWﬁﬁ)?}lémh@jwaoxo 2-

mino]- 15 cyclohexan-l-yloxy}-7-methoxy-quinazoline -

4-[(3 =3lirmeies peptarmid)digg ans-4-[(morpholin-4-yl)carbonylam
inol- g @?Eﬁ?@@ #X@%?o@%gﬁ&g}%ﬂ@ﬁﬁﬁﬁmo} -6-(5-{[(2-methanesulphonyl-

4-[(3-chloro-4-fluoro-phenyl)amino]-6-{trans-4-[(morpholin- 4 -yl)sulphonyla

minoF ey lemdsalmEihyfurametosyiearpizeline 20 -
4-[(3-hlgroc: éh&sﬁz ?B‘él%ﬂﬂ&fp@]{@ACR‘%K?!@YQ.@W@%%&Jﬂ&%&i&i@@?ﬂuLoxo-2~
amino- ethoxy quinazoline -

4-[(3ewird-al Wbﬂe@@mﬁmwaﬂ(fi@kﬁ%ydropyran 4-yloxy)-7-(2-

methary @stphony RBIRpHRINRAHINAZPk! holin-4-yl}-1-0x0-2-buten-1-y1
4-[(3- crrgl(gro 4-fluoro- phegrgl amlnc;]- - ﬁ?p%‘?gﬁ nOI 1314/ll)car2)onc§/jli]0plpeurtlféjglln- -

4- 25376%9}-7-Hietrbxgrathirmdtienabravitsiizefingro-phenyl)amino]

“6:(I-auinogashoaimGHHPINGHHIRG 3:-YIPX N NS ENEAHIRAZOMIP ~amino]-1-0xo-
4-[(3- chloro 4-fluoro- phenyl&galﬁrﬁno -é(us 4I{N [(tetrahydropﬁﬁ:n 4}3)?‘2;30] ~0X0

onyl]-NPHEHy A ARBSC)d R 7yhiesbsrgamasetiie 30 -
4-[(3-ghiaremAvepa: ?{??Ml)ﬁmlao{][@ iS-drd N momholinpndicriamlloxo-2-

-N methyl-amino} -cyclohexan-| -yloxy -7-methoxy-quinazoline 64 -
4-[(3-BRie0-2ARiBFBOp HERY IR0

-6-(Cig- MMM@@BQB%%M&%HAHQH&@@[Z—(Z.2-dimethy1«6—0x0-m0rpholin—4-y1)-

ethoxy]-7-methoxy-quinazoline

- 4-[(3-chioro-4-fluoro-phenyl)amino}-6-[2-(2.2-dimethyl-6-oxo-morpholin-4-yl})-
ethoxyl]-7-[(R)-(tetrahydrofuran-2-ylimethoxy}-quinazoline

- 4-[(3-chloro-4-fluoro-phenylamino]-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-yh-piperidin-1-y1}-
ethoxy}-7-methoxy-quinazoline

- 4-{(3-chloro-4-fluoro-phenylyaminol-6-[ 1 -(tert.-butyloxycarbonyl}-piperidin-4-yioxyl-
7-methoxy-quinazoline

- 4~[(3-chloro—4-ﬂuor0~'phenyl)afnino]—6‘(trans-4-amino—cyclohexan- 1-yloxy)-7-
methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(trans-4-methanesulphonylamino-cyclohexan-
1-yloxy)-7-methoxy-quinazoline

-~ 4-[(3-chioro-4-fluoro-phenyljamino]-6-(tetrahydropyran-3-yloxy)-7-methoxy-
quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl —pipe!:idin-é—yloxy)—?-méthnxy—

quinazoline
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methyl-amino}-cyclohexan-1-yloxy)-7-methoxy- quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-ethansulphonylamino-eyclo
hexan-I- yloxy)-7-methoxy-quinazoline 5 -
4-[(3-ehloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-ylo
Xy)-7- ethoxy-quinazoline - '
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1&hethanesulphonyl-piperidin-4-ylo

xy)-7-(2- methoxy-ethoxy)-quinazaling _ D g
4:[(3%m%"@lﬂzﬂu%@mmﬂamelﬁzéé:Lﬁ@m‘ahglgeéfg;}ggﬁfagﬂ&m@%dm—4~y1~
xyl- 7ot I netbpqetoxyinguinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-acetylarnino-e clohexein-l-. lox..
y)"—?-l}f{é%h@% Uil HsB R lgnyl)ammo]v&{1~[(meﬂ¥oxymethy carbonyi }-piperidin-4-yl-

4-[(3wthynyineheRyaminalied 1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]

-7- methoxy-quinazoline 15 - ) o . ,
4-1(3-%{l@'ﬁgF%ﬂé%?f}%fﬁiﬁ%&f—‘éi]@t@ff@ﬁ&bér‘w{mﬁﬁlﬁ8&9]‘-‘7)-‘%‘%%%}368}?15%201*“5’
oline 4.[(3-chloro~4-fluoro-phenyl)amino]-6-[ 1-(2-acetylamino-ethyl)-piperidin-4-yioxy]-7-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(piperidin-I-yl)carbonyl]-N-
methW9@Hﬁﬁ“él}q€WRﬁ%<an-l-onxy)-?-methoxy-quinazoline -

4-[(3-ghlgrentbiarguphepybamine] B (e Stdrahydropyran-4-yloxy)-7-ethoxy-
{N-[(4-methyl-piperazin-I-yl)earbonyl]
N-meth{iEZiiA%)-eyclohexan-1-yloxy)-7-methoxy-quinazoline 20 -

4-[(3-ghierentbiiuorpuehenybamnelR-{es @ mamphptindnycarbonylamiioxy-
0]- cyclohexan-I-yloxy)-7-methoxy-quinazoline -

4-[(3-BH 624 fuoro-phenyl)amino]

-6-{ 1 -f2r(2-mxepysralidn-pyetmdinmperdittdahydropyran-4-yloxy)-7-(2-methoxy-
onxy}-?-mgi[hoxy-quinazoline -

4-[(3-EH A8 B enyl)amino]-6-{1-[(morpholin-4-yl)carbonyl]-piperidi

n-4- 25(yoxyjok-(@-Mmetiopeattimyhauhdzative | (dimethylamino)sulphonylamino]-
#{(-ethynyphenylaningl & (1-acetytpiperdin-4y1oxy)-7-methoxy-qui

4-[(3-ethpnyhiphemiaming]cay(lameyb piperidint dndaxyiit-rmethexyegyiamnino -

azoline - : i )
4-[(3-SHSIARF AR AYIP SO TR PR StHIEY S hony - piperidin-4-yloxy)-7-m
ethoxy-[(Rliglazalineluoro-phenyl)amino]-6- {trans-4-[ (morpholin-4-y!)sulphonylamino}-

cyclohexan-1-yloxy}-7-methoxy-quinazoline

- 4-[(3-chioro-4-fluoro-phenyljamino]-6-(tetrahydropyran-4-yloxy)-7-(2-acetylamino-
ethoxy)-quinazoline |

- 4-[(3-chloro-4-fluoro-phenylyaminc-6-{tetrahvdropyran-4-yloxy)-7-(2-
methanesulphonylamino-ethoxy)-quinazoline

- 4-[(3-chloro-4-fluoro-phenylamino]-6-{ 1-[(piperidin-1-yl)carbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl}amino]-6-( 1 -aminocarbonylmethyl-piperidin-4-yloxy)-7-
methoxy-quinazoline

-~ 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4- {N-[(tetrahydropyran-4-yijcarbonyl]-N-
methyi-amino }-cyclohexan-1-yloxy)-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenylamino}-6-(cis-4- {N-[{morpholin-4-yl)carbonyl}-N-

methvl-amino } -cyclohexan-1-vloxy)-7-methoxy-quinazoline
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30 -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7(2-met
hoxy- ethoxy)-quinazoline 65, 4-[(3-chloro-4-fluoro-phenyl)amino]
-6-(1-isopropyloxycarbonyl-piperidin-4-yloxy)-7- methoxy-quinazoline
4-[(3-chloro-4-fluoro-phenyl)amino]
-6-(cis-4-methylamino-cyclohexan-I-ylox$%7- methoxy-quinazoline 5 -
4-[(3-chloro-4-fluoro-phenyl)amino]

-6-{cié-U3htorondthense-abepihaminelriitciind-tganbshn-4-yliswiphonyl ]-N-
'7_m%QW:QHiﬂg}Z-%;g{aﬁ)ﬁéﬂﬁ-le—%{wi9%&}&%18'?!{&%Zoline

-6-(piperidin-4-yloxy)-7-methoxy-quihazoline
44 (34Ushlphehiiyarinbped)amino]-6-(trans-4-ethansulphonylamino-cyclohexan- 1 -

1-(2- 6 = -piperdin-4-yloxy]-7-methoxy- quinazoline 10 -
AR

(1=[(micliShdiiara-4ibarisophy piarism-4-¢lomgilrnasethleosrbbinezding yloxy)-7-
4-[(3-&9[9{$_-41-{J11é959-r@henyl)amino]-6-{|-[(cis-2,6-dimethyl-morpho|in-4-
yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline -
4-(3-¢Hh(BrehkpfiudrBushenplarhizinjre] {6-(1 -methanesulphonyl-piperidin-4-yloxy}-7-(2-
L{(2-mathykgrahainsdzilarbonyl Is
piperidin-4-yloxy}-7-methoxy-quinazoline -

4-f(3-¢ti(GretdptiudrBusremyarhipajno ]-6- 1-(2-methoxy-acetyl)-piperidin-4-yloxy}-7-(2-
S{US O SgEnbiool2 2 Uhept s
yl)carbonyl]-piperidin-4-yloxy} -7-methoxy-quinazoline -
4-f(3-8HIGreMotidriyshiemyiyariasis:l{a={eN-rhetsiilNonmers sty l-yioxy)-7-
aminql)lgﬁ{g,gg [lspipstiglin-4-yloxy} -7-methoxy-quinazoline 20 -
4-[(3-chloro-4-tluoro-phenyl)amino]-6-(1-ethyl-piperidin-4-yloxy)-7-methox

y- quifdZofenyi-icerlsmigoiiot b penypatamepeopyl)-piperidin-4-yloxy)-7-

'[(Z'WGQ&W Dearbanyl]-piperidin-4- yloxy} -7-methoxy-quinazoline -
4-[(3-chloro-4- Iuoro-phenyl)_aerg)fJ-G- a& _ '
|-[(3-rAdfRosSpropyhamyneydadoenia gdropyran-4-yloxy]-7-methoxy-quinazoline

piperigif-fxy il G R4IWRAZRINE (cis-4- (N-[(piperidin-1-yl)carbonyl ]-N-methyl-

amino }-cyclohexan-1-yloxy)-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino-6-{cis-4- {N-[(4-methyl-piperazin-1-yljcarbonyl}-
N-methyl-amino } -cyclohexan-1-yloxy)-7-methoxy-quinazoline

- 4-[(3-chioro-4-fluoro-phenyl)amino]-6- {cis-4-{(morpholin-4-yl)carbonylamino]-
cyciohexan-1-yloxy}-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)aminc }-6- {1 -{2~{2-0xopyrrolidin-1-yl)ethyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline

- 4-[(3-chloro-4-fluoro-phenyl)amino]-6- { 1 -] (morpholin-4-yl)carbonyt]-piperidin-4-
vloxy}-7-(2-methoxy-ethoxy)-quinazoline

- 4-[(3-etnynyl-phenylaminol-6-(1 -acetyi-piperidin-4~yloxy)—7—methoxy—quinazoiiné

- 4-[(3-ethynyl-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7-methoxy-quinazoline

- 4-{(3-ethynyl-phenyl}amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-methoxy-
guinazoline

- 4-[(3~chloron4~ﬂuoro—phenyl)amino}—6-(1—methyl-piperidin-4-yloxy}ﬁ(%methoxy«

ethoxy)-quinazoline
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- 4-[(3-chloro-4-fluoro-phenyl)amino]
-6-[cis-4-(N-methanesulphonyl-N-methyl-amino)-
cyclohexan-I-yloxy]-7-methoxy-quinazoline -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-acetyl-N-methyl-amino)-cy
clohexan- | -yloxy]-7-methoxy-quinazoline 30 -
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tr&hs-4-methylamino-eyclohexan-I-y
loxy)-7- methoxy-quinazolnne 66, - _ L
45(3%cHidrehlemutrduprsRysaimeel i sserrenristisAdmmiRgitineyloxy)-7-

thyl aminekexglahexans | -yloxy] -7-methoxy-quinazoline -
4-[(3-ehloro-4-fluoro-phenyl)amino]

-6 (trAn S acbiarehylammBbepzlmaead-fyrsy e aneRg-qurplEsfnel oyloxy)-7-
4-[(3&Q{ggg¢ﬁ§ﬁ%ﬁg§nyl)amino]—6-(trans-4-{N-[(morpholin-4-y|)carbony|

]-N- methyl-amino %-cyclohexan- | -yloxy)-7-methoxy-quinazoline 4-[(3
_ehlofold- R phBRYTY BRG] 2BUBR 02 et NGBS ERss b ppthyl-
eth0%&-&i%&tsﬁa!mdrthgr}-&yﬁmwxmm@Iine -

4-[(3-ehloro-4-fluoro-phenyl)amino]

-6-(1-4riénehEsuipthsRyl ppentraiprgmn A voristhaighgmnnasomme ne
4-1(3-@th@reaﬁvﬂypﬁﬁeay?Mﬁ%}ﬂmlzﬁz%ema&wwmp%ﬁd%mﬂcmqthqnethoxy-

Xy- quinazoline optionally in the form of the racemates, enantiomers,
diastdiB#Rel#thereof and optionally in the form of the pharmacologically

acceptaple.agigaddition salis selvaigserineiaesaharenishesardingloxy}-7-

to the invention the preferred acid addition salts of the betamimetics are
selectBel T @HBREIIRR hydrochloride, hydrobromide, hydriodide,

hydrosyiphatrr Ly dronbosehsisuahivénometbasesypbenatsl hyshoitiate,
hydromaleate, hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate,
hydrcﬁfééi‘éf@S’H%);B‘Q?E‘éﬁ%‘f@,’lH?ﬁ}o%éﬁ‘?aﬁi‘é(“é‘ﬁaaz‘ﬂm

hydrosptolugpasulphenaieed O e dopamingagenistsisghodke -yl carbonyl]-
PO e S Tony - Tomeihety i azoring Oromoeptn.
- 4-[(3-chloro-4-fluoro-phenyl)amino J-6-{ 1 -{(8,S)-(2-0xa-5-aza-bicyclo[2,2,1 fhept-5-
~ yD)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6- { 1 -{ (N-methyi-N-2-methoxyethyl-
amino)carbonyl]-piperidin-4-yloxy } -7-methoxy-quinazoline
- 4-[(3-chloro-4-flucro-phenyl)amino j-6-( ! -ethyl-piperidin-4-yloxy)-7-methoxy-
quinazoline
- 4-{(3-chloro-4-fluoro-phenyl)amino]-6- { 1-[(2-methox yethyl)carbonyl ]-piperidin-4-
yloxy}-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyllamino]-6-{ 1-[(3-methoxypropyl-amino)-carbonyl]-
piperidin-4-yloxy}-7-methoxy-quinazoline
- 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[ cis-4-(N-methanesulphonyl-N-methyl-amino)-
cyclohexan-1-yloxy]-7-methoxy-quinazoline
- 4-{(3-chloro-4-fluorc-phenyl) aminé]-6—[cis~4—(N~acety§-N-methy1—amin0)~cyclohexan—
1-vloxy]-7-methoxy-quinazoline
- 4-[(3-chioro-4-fluoro-phenyl)amino-6-(trans-4-methylamino-cyclohexan-1-yloxy)-7-

methoxy-quinazoline
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cabergoline, alpha-dihydroergocryptine, lisuride, pergolide, prarmipexol,
roxindol, ropinirol, talipexol, tergurid and viozan, optionally in the form of

the racemates, enantiomers, diastereomers thereof and optionally in the
form of the pharmacologically 25 acceptable acid addition salts, solvates

or hydrates thereof. According to the invention the preferred acid addition
salts of the betamimetics are selected fréfn among the hydrochloride,
hydrobromide, hydriodide, hydrosulphate, hydrophosphate, - .
hydréméttshtrreciphierratebeidemiraled hyansridiiansthapgrsbemtsN-methyl-

hydrogitiaie avsiofmarg @mg{g@%mgg&q}@late, hydrosuccinate,

hydrobenzoate and hydro-p-"30 toluenesulphonate. 67 H1-Antihistamines
whicKayioredd s profsreitpisninsolies-dcliarviraiparmyighexan-1-yloxy)-
epinaﬁm%}r,i_rg{éiﬁgzaﬁgastine, fexofenadine, levocabastine, loratadine,
mizolastine, Ketotifen, emedastine, dimetindene, clemastine, bamipine,

cexchtdfptedttarfifiaorptidsirahamen cdokyisning {Shidrepnbeld garbonyl}-N-
dimepQydrnaie, diphrnbydramir @Ffﬁm@m@z}%ﬁ%ﬂ@e,

desloratidine and meclozine, opfionally in the form of the racemates,

enanfidifesslatiastakssmmphetioraunaht-ofd AiyitActrona-siommbolin-4-y1)-
pharmgaselgsicll accspiabin.asihaddion salisydalvags or hydrates

thereof According to the’invention the preferred acid addition salts of the
betarfittdtiddoaretsBroctephirarh aminend tHetAgdaserTdpRrs yaRsBidirodoxy)-7-
hydrigdide,Ryeigsulphate, hydrophosphate, 10 hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotaitt gl omgdrssre Ry dhsataeihate -Ryenorbreiiteaian)drgysthoxy-
toluer&gq@te. The PAF-antagonists used are preferably compounds
selected from among 15 -

4-pPiBO AR & O A&t K PRAGTRMSIRTDRES BrsisarRIReLs et pptionally
0-[3 #ifledid SHtHazeleid3alld AldiazeRMgbIe acid addition salts, solvates or hydrates
6-(2-chlorophen .I)-8,9-d|hydro-I_-methyI-8-[(4-morphol|r]yl)carbonyll-4H,7H o

-c%ﬁﬁeﬁtﬁ%éﬂm ieriberTvenfion thitmasioiard acki Addiv el the betamimetics

ohp&i@@?iaeédéuth%&%ﬁm{gtﬂ%Wﬁmt%cﬁpﬁm&@%fﬁidéi,afgtsmm@,rﬁydmsmphate,

thereof and optiona

hydrophosp}?ate, hyc?;omethaﬂesuiphonate, hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate

and hydro-p-toluenesulphonate.

The dopamine agonists used are preferably compounds selected from among bromocriptin,
cabergoline, alpha-dihydroergocryptine, lisuride, pergolide, pramipexol, roxindol,
ropinirol, talipexol, tergurid and viozan, optionally in the form of the racemates,
enantiomers, diastereomers thereof and optionally in the form of the pharmaéolo gically
acceptable acid addition salts, solvates or hydrates thereof. According to the invention the
preferred acid addition salts of the betamimetics are selected from among the
hydrochioride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hyvdronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate and hydro-p-

toluenesulphonate.
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20 in the form of the pharmacologically acceptable acid addition salts,
solvates or hydrates thereof According to the invention the preferred acid
addition salts of the betamimetics are selected from among the
hydrochloride, hydrobromide, hydriodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumaréte, hydrotartrate, hydroxalate,
hydrosuccinate, hydrobenzoate 25 and hydro-p-toluenesulphonate.

RANGDAtIORES vdurkBrev bR NsrdRIR ST EbRY SRty dheckistRp Sy among

0&%9{5@&4@,%&9%@1@, fofgampiex3R1aeLS1 SARSHIRANSURPARHRIESIzol astine,
solutions, powders etc. The content of the pharmaceutically active

chipHandRrdnsing BEnAPRERSNYEREHND. BB TP VREISH S EPETERAY
Oglgéﬁiéi%%;%wﬁ%ﬁ@m%%&mr@%éhm%n%ﬁ?@llﬁla@&I&f&mﬁ;@eamme,
0

ained, for example, by mixing the active substance(s) with known

eREIBIERZIRGY cBReinplE tHerpdiitsRGUeH agRalerinedibbriktlosmolibe
PRRSRNALE BrlAGIRSE s, HisleataRls Sleh- 28RO HIaleh A MoRicAdithe

binders such as starch or gelatine, 5 lubricants such as maPnesium

stRwacelogire B arsergBlnaTd: Wdisipm gal Bewdate op grates thereof. According
cashrxymethyhealyinsencgiviase anetaieiRhalaisu AhRAMENYI AGRLBIRI from

The tablets may also comprise several layers, Coated tablets may be
ST LAY B CORTEOIE prEdadetsnstsgBlgito ey phat
Qkaj'@%dﬂ\@fﬂaﬁyﬁﬁ a8 NIy mauecd Jariahiehicopiings ctenexamplgirate,

0

t
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To
adHE0E HerAlR A YARRE BF JrelRtinCo RJANIRERS thd dib magiged hydro-p-

cq&@&{&{l%w_er of layers. Similarly the tablet coating may consist of a
number of layers to achieve delayed release, possibly using the
excipients mentioned above for the tablets. 15 Syrups containing the

activerauinsianeas f cambirations.flereahpsepidingtothadnventian may
additionally contain a sweetener such as saccharine, cyclamate, ﬁgcg(:{ol

or sugAr EAPrarisnsr EhtARdet; € (G aaaDe LMY SRR R R By thieno-(3,2-1]-

orange extiaakol ey aEY alae:£pniain suspension adjuvants or

thickeners such as sodium carbomeethyl cellulose, ,
- 6-(2-chlorophenyl}-8,9-dihydro-1-methyl-8-{ (4-morpholinyl)carbonyl]-4H, 7TH-cyclo-

penta-{4,5]thieno-[3,2-f][1,2,4]triazolol4,3-a][ 1,4 ]diazepine,

optionally in the form of the racemates, enantiomers, diastereomers thereof and optionally
in the form of the pharmacologically acceptable acid addition salts, solvates or hydrates
thereof, According to the invention the preferred acid addition salts of the betamimetics
arc selected from among the hydrochloride, hydrobromide, hydriodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,
hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate

and hydro-p-toluenesulphonate.

FORMULATIONS

Suitable formulations for administering the compounds of formula 1 include for example
tablets, capsules, suppositories, solutions, powders etc. The content of the
pharmaceutically active compound(s) should be in the range from 0.05 to 90 wt.-%,
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35

wetting agents such as, for example, condensation products of fatty
alcohols with ethylene 20 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
ethylenediaminetetraacetic acid, optionaif/ using emulsifiers and/or
dispersants, while if 25 water is used as diluent, for example, organic
sehedersbmayl aptitnatythe Used@spssitidiliseissoitissliitdeaittcaneh s

SQitigns r?&ye%ﬁg%'55?rﬁﬁ%l%“ﬁw@&%&%%Qu‘ﬂ@@%@%ﬁ%%ﬁ&ﬁ Infusi 18fks. for

bottles. Capsules containing t ecompoun SO ula t according to the
inGEATERN Sty fOH ST SR AT BE! PR pERYS TRIGHET RS 2thgls or lactose,
substasgastwititinert carrersisuchi gsilaetosebord sorbithl andapdckinglatine,

thﬁ'ﬁh%ﬁ&l@iﬁ'%@xﬁ% ﬁﬁn%%@%?%@9&%1‘%%éﬂéyf&edg@ﬂﬁgf%lease such as

exa Ie by h ca rovided his urpose asn

ot B DA, Ay B DR L OF TN e e Pt may
b@la@edﬂmiemmmf@labmrple water, pharmaceutically acceptable 35

organic solvents such as paraffins (e.g. petroleum fractions), vegetable

ndnut 69 or se ame I’I)%g no o oI functional alco
T LY T R S oty o he

(etéﬂﬁ’édﬁﬁh @l&a&ama% W@YW@IGMW@%%@EM@FS%W ﬁ@ﬂ]yﬂone or shellac,
digpersedsilicic agishand @ﬂhﬁﬁ!@&),s&@@ﬁ@eﬁ&a@n@ﬁ@deﬁ@ﬁﬁ répetaser prehent

9'%‘%}%@ §$ﬂ%%[§'&[§ rgﬂ%%‘s %?E%Epi‘ﬁﬁrﬂﬂ&%?ﬂg@ WAGSIMIAS She tablet

starc V|ny rroligone ricants (e nesium
StESFENE K C§fé%ﬁ*ic° ﬂ”ﬁ?hffé’ &ﬁﬁ%ﬂ@%&bﬁﬂ%ﬁ?@)j@ﬁ’z&l% G8esthly using the
tabtetpmﬁymhmstymmafm thedddition to the carriers specified,

h ﬁssc%ﬂﬁﬁrﬂﬁ SOAIUM RILRIRGRIG UM cRbARAN Al dig8lCMMing to the invention
phosp

e together with 10 various additional ?ubstanc 1sgsuch s starch,

prETEY A0 PUtALS SEAFEH! BEME St e iRE DAt S04 a8 yoerol or'sugar and
madhesiunmnitemete, sodflavolaingisutphatesaiinale wraysissistusBdyonay also

pr@&%ﬁﬁa%ﬁ%@ﬁfﬁ al;!]db&@&&ﬁﬁ?&i@@ﬁ&ﬁ%%ﬂﬂ%@aﬂﬂ@)@@ﬂ%ﬂ cellulose,

su sE nces may % blned Wfth va%ous lavour

nhangcers, or, :
coltgiing ag Ig,]né% S R SEARIS, sendensation proc?ucts of Fat%y alcohols with ethylene

oxide, or preservatlves 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 meta!l salts of
ethylenediaminetetraacetic acid, optionally using emulsifiers and/or dispersants, while if
water is used as diluent, for example, organic solvents may optionally be used as
solubilisers or dissolving aids, and the solutions may be transferred into injection vials or
ampoules or infusion bottles,

Capsules containing the compounds of formula 1 according to the invention may for
example be prepared by mixing the active substances with inert carriers such as lactose or
sorbitol and packing them into gelatine capsuies.

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

Excipients which may be used include, for example, water, pharmaceutically acceptable

organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut
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excipients. 15 In the preferred use of the compounds of formula 1 for the
treatment of respiratory complaints it is particularly preferred according to
the invention to use preparations or pharmaceutical formulations which
can be administered by inhalation. Inhalable preparations include
inhalable powders, propellant-containing metered-dose aerosols or 20
propellant-free inhalable solutions. Withié&he scope of the present
invention, the term propellant-free inhalable solutions also includes

cancentiaies PhRIAFBIhfiAcHs al @t@m&l@(é%l Udianse 018 5REIPY UM ers such as

ofform Ia which are pa rticularly preferab staII form
A ;ﬁ%o%mm.o%? R e P Bale FOGire el povders

IyAisrriprd adieipand arswitietanayuseraéed- a@éﬁéﬁﬂiﬁ@“at@‘%ﬁ@e and
inganies) reayicdiiRitipel anitstaiine cophne ulas:ef desmialhétteesenh and
h I

t n!)l Ien fﬁfr{?ﬁgﬂggﬁ%%‘%mé&m% RHX%&%&%%U%&?& ant b{?eanc acid and
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pagticiplarniyg. preferred. Within the scope of the inhalable powders according
to the invention the excipients have a 5 maximum average particle size of
up to 250 m, preferably between 10 and 150 m, most preferably between
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excipiehtifitactiopemithl ety arefayel paxictbrgize Ofelitoéntivtoithese preparations or
expiRienismRaligNathiations which can be administered by inhalation. Inhalable
preparations include inhalable powders, propellant-containing metered-dose aerosols or
propellant-free inhalable solutions. Within the scope of the present invention, the term |
propellant-free inhalable solutions also includes concentrates or sterile ready-to-use
inhalable solutions.

The compounds of formula 1 which are particularly preferably used in crystalline form
according to the invention are preferably used to prepare powders for inhalation. The
inhalable powders which may be used according o the invention may contain the
crystalline compounds of formula 1 either on their own or in admixture with suitable
physiologically acceptable excipients.

If the active substances are present in admixture with physiologically acceptable
excipients, the following physiologically acceptable excipients may be used to prepare
these inhalable powders according to the invention: monosaccharides (e.g. glucose or
arabinose), disaccharides (e.g. lactose, saccharose, maltose), oligo- and polysaccharides
(e.g. dextrans), polyalcohols (e.g. sorbitol, mannitol, xylitol), saits {(e.g. sodivm chloride,

calcium carbonate) or mixtures of these excipients. Preferably, mono- or disaccharides are
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above. These finer excipients are also selected from the group of possible
excipients listed hereinbefore. Finally, in order to prepare the inhalable
powders according to the invention, 10 micronised active substance,

preferably with an average particle size of 0.5 to 10 m, more preferably

from 1 to 5 m, is added to the excipient mixture. Processes for producing

the inhalable powders according to the ifvention by grinding and
micronising-and finally mixing the ingredients together are known from the
pusgdarthilbehinhal alfle powderglacserdingfartbe, imraotion ynay: bet exclusively, in
aﬂ(@%‘ﬁ%ﬁ&‘?%&?‘ﬂ yala%le r]tg 5'3@305? ttlli]ex E%x%t II&(SS'QE% crx}ﬁculariy

aerosols contalnl g prope ant ggﬂpgéécor ding to e invention may coﬁ tain
dREERRd FFeispropBilantgascapPmeiisderses mﬁ%wﬁ@%@éﬁéwsfﬂ*ﬁ&s
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-sﬂmﬁsseata&zm@@iﬁ;sw&acﬁtef&a@miaxtﬁ@ﬂtawbp&g&mt&w;ﬁ Kf 0.5 to 10 ym, more
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ant rven |nha atlbn aerosols menti ove ma

ARETBEFST G eser HRG IS B RABYFR e R &Finyines; gnd mé‘t%a%gad finally
|nhaieng)tkﬂ:]m@e@dﬁs&ggﬁfeﬂm&bmmuﬁdmabeprdm@rto the invention is
naturally highly dependent on the method of administration and the

-complaint which is peing treated. When administered by inhalatign the
co 56{5{1??&2‘3 aygv

5t RRE FS PRl S B FAE (AVERU B P R A BRI s ety g inbalers
ddwswsvim filverdhrapger. &the compounds of the formula may also be used
effectively above 5 the g range. The dosage may then be in the milligram

range fRNeXaMIe U ARRtheE AS BRI PIes Rt dRYatiomelates artAGy contain
above-mentioned pharmaceutical
dissolved in the propellant gas or in dispersed form. The propellant gases which may be

used to prepare the inhalation aerosols are known from the prior art.  Suitable propellant
gases are selected from among hydrocarbons such as n-propane, n-butane or isobutane and
halohydrocarbons such as fluorinated derivatives of methane, ethane, propane, butane,
cyclopropane or cyclobutane. The above-mentioned propellant gases may be used on their
own or in admixture. Particularly preferred propellant gases are halogenated alkane

derivatives selected from TG134a and TG227 and mixtures thereof.

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

The propeliant-driven inhalation aerosols mentioned above may be administered using
inhalers known in the art (MDIs = metered dose inhalers).
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formulations as such, which are characterised in that they contain a

compound of formula 1, particularly preferably the above-mentioned
pharmaceutical formulations administered 10 by inhalation. The following
examples of formulations illustrate the present invention without restricting

its scope: 15 EXAMPLES OF PHARMACEUTICAL FORMULATIONS A)

Tablets per tablet 20 active substance ¥60 mg lactose 140 mg corn

starch 240 mg polyvinylpyrrolidone 15 mg magnesium stearate 5 mg 25
508endgsipedinkdycgnounadciive slibgtartbe ilactosm andasaaiby bf gthy deprendent on
S‘iﬂé“ﬁ&ﬁ%d@%&&ﬁ%&?ﬁﬁ&n_%tﬁ%ﬂﬂ?iﬁ%ﬁ&% BBe MARENed WM hministered
a solution of polyvinylpyrrolidone in water, 30 kneaded, Wwet-granulated

ahd BBa ThEg m&&%&?&%&m‘e&fﬁ Sharer iy ﬁ%@h@&iﬁ?ﬂw even at
stiacato: dre isgreeped Hrdcomyeditdgefitbe. fThreuiixtarealscdomped sgéuttively above
pEgd H%%ﬁg&?t?}{éf &Q&%@ |§1§yhﬁ‘f?:ﬁ BOthakemiR g?%ﬂ_ ?QJE&,S faeciablptactive
substance 80 mg corn starch 190 mg 5 lactose 55 mg microcrystalline

cellulose 35 mg polyvinylpyrrolidone 15 mg sodium-carboxymethyl starch
28nagother aspect the present invention relates to the above-mentioned pharmaceutical

formulations as such, which are characterised in that they contain a compound of formula

1, particularly preferably the above-mentioned pharmaceutical formulations administered
by inhalation.

The following examples of formulations illustrate the present invention without restricting
its scope:

EXAMPLES OF PHARMACEUTICAL FORMULATIONS

A) Tablets per tablet
active substance 100 mg
lactose 140 mg
corn starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5mg

500 mg

The finely ground active substance, lactose and some of the corn starch are mixed together.
The mixture 18 screened, then moistened with a solution of polyvinylpyrrolidone in water,
kneaded, wet-granulated and dried. The granules, the remaining corn starch and the
magnesium stearate are screened and mixed together. The mixture is compressed to
produce tablets of suitable shape and size.
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magnesium stearate 2 mg 10 400 mg The finely ground active substance,
some of the corn starch, lactose, microcrystalline cellulose and
polyvinylpyrrolidone are mixed together, the mixture is screened and
worked 15 with the remaining corn starch and water to form a granulate
which is dried and screened. The sodium carboxymethyl starch and the
magnesium stearate are added and mixeg in and the mixture is
compressed to form tablets of a suitable size. C) Coated tablets per
cegtedrighlet 20 Active substance 5 mg Corn stgeeh,gil> mg Lactose 30
mg Polyvinylpyrrolidone 3 mg 25 Magnesium stéarate 0.5 ma 80 mg The
active substance, corn starch, lactose and polyvinylpyrrolidone are
thoroughly pikied sabrdienssistened with water. The méfisnmass is pushed
through a sgregRyith a 1 mm mesh 30 size, dried@g%&pé)ut 45C and the
granules ar?aﬂt]oes% passed through the same screen. Aftntler the magnesium
stearate has'Be&h mixed in, convex tablet cores with 8 dfameter of 6 mm
are compre5sétPiyateabnstcaibiiiig machine. The tabfet€ores thus
produced aggBeaigthifdnte maimer with a covering,gonsisting
essentially %éxlil'ﬂcr?-rc%% ég}ggt} Fg]ég@l(ﬁped coated taia)lets are polished with

wax.. 35 73, apsu apsule Active substancrg%o mg Corn

starch 268.50gesium stearate 2 mg

400 mg

The finely ground active substance, some of the corn starch, lactose, microcrystalline
celiulose and polyvinylpyrrolidone are mixed together, the mixture is screened and worked
with the remaining corn starch and water to form a granulate which is dried and screened.
The sodium carboxymethyl starch and the magnesium stearate are added and mixed in and
the mixture is compressed to form tablets of a suitable size.

C) Coated tablets per coated tablet
Active substance 5 mg
Corn starch 41.5mg
Lactose 30 mg
Polyvinylpyrrolidone 3 mg
Magnesium stearate 0.5 mg
80 mg

- The active substance, corn starch, lactose and polyvinylpyrrolidone are thoroughly mixed
and moistened with water: The moist. mass is pushed through a screen with a 1 mum mesh
size, dried at about 45°C and the granules are then passed through the same screen. After
the magnesium stearate has been mixed in, convex tablet cores with a diameter of 6 mm
are compressed in a tablet-making machine. The tablet cores thus produced are coated in
known manner with a covering consisting essentially of sugar and talc, The finished
coated tablets are polished with wax..
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5 Magnesium stearate 1.5 me 320 mg The substance and corn starch-are
mixed and moistened with water. The moist mass is screened and dried.
The dry granules are screened and mixed with 10 magnesium stearate.
The finished mixture is packed into size 1 hard gelatine capsules. E)
Ampoule solution active substance 50 mg 15 sodium chloride 50 mg
water for inj. 5 ml The active substance i8dissolved in water at its own pH
or optionally at pH 5.5 to 6.5 and sodium chloride is added to make it
isptonic. The:ggtutian obtained is filtered free from 2@pwggens and the
filtrate is transferred under aseptic conditions into ampoules which are
then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg
and 50 mg ofHEHERBYaNce. F) Suppositories 25 Xttive suBStance 50
mg Solid faCbometmegh 1700 mg 30 The hard fat is ndtesl. At 40€ the
ground activ, St ' mogeneously dispersed qtherein It is cooled
to 38C and %1()%%5%%%%%y chilled suppository mo_EJ%Wle—lllé) Oral
suspension active substance 50 mg hydroxyethylceﬁ%%se 50 Mg s
sorbic acid 5 mg sorbitol (70%) 600 mg glycerol 200 mg

The substance and corn starch.are mixed and moistened with water. The
moist mass is screened and dried. The dry granules are screened and mixed with

magnesium stearate. The finished mixture is packed into size 1 hard gelatine capsules.

E) Ampoule solution

active substance - 50 mg
sodium chloride 50 mg
water for inj. 5 mi

The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and

20

25

30

sodium chloride is added to make it isotonic. The solution obtained is filtered free from
pyrogens and the fiitrate is transferred under aseptic conditions into ampoules which are
then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of
active substance.

F) Suppositories
Active substance 50 mg
Solid fat 1650 mg

1700 mg

The hard fat is melted. At 40°C the ground active substance is homogeneously dispersed
therein. It is cooled to 38°C and poured into slightly chilled suppository moulds,
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flavouring 15 mg water ad 5 ml 10 Distilled water is heated to 70C.
Hydroxyethyl-cellulose is dissolved therein with stirring. After the addition
of sorbitol solution and glycerol the preparation is cooled to ambient
temperature. At ambient temperature the sorbic acid, flavouring and
substance are added. The suspension is evacuated with stirring to
eliminate any air. 75 PATENT CLAIMS # Enantiomerically pure
compounds of formulal 0 ~BOHHHOHNVNANXYm M OHdR1 5
ereinQPrilSHERERsI 3 or 4; X denotes CH2, CO, NR2, S or 0; B
denotes a double-bonded group of formula CR3R4-O; R1 denotes H,
C1-6-alkyl, C2.6-alkenyl, C2-6-alkynyl, C3-6-eycloalkyl, C1.6-haloalkyl, 10
0- C-6-MsioEIsibHEs§en, OH, CN, NO2, BLC1.6™kyl, COOH or
COO-ClhrlyknBR demetes H, Cl.6-alkyh Cl-qﬁglkylene-CG.lo-aryl or
C1.4-alkylene-C3.6-cycloalkyl, preferably H or C-6-alkyl; R3 denotes H or
Cl_6-alk§ATPRAGénotes H or C1_6-alkyl; 5 Yom™&enotes an anion with

m negatiye,aBaraes; preferably an anion wis m pegative charges
selected from among chloride, bromide, iodide, sulphate, phosphate,

glycerol 200 mg
flavouring 15 mg
water ad 5 mi

Distilled water is heated to 70°C. Hydroxyethyl-cellulose is dissolved therein with stirring.
After the addition of sorbitol solution and glycerol the preparation is cooled to ambient

temperature. At ambient temperature the sorbic acid, flavouring and substance are added.

-The suspension is evacuated with stirring to eliminate any air.
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methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,
salicylate, trifluoroacetate, fumarate, tartrate, oxalate, succinate,
ethanedisulphonate, propanedisulphonate, benzoate and
p-toluenesulphonate, 20 m denotes 1 or 2 optionally in the form of the
tautomers, mixtures of the tautomers, hydrates or solvates thereof. 2.
Enantiomerically pure compounds of foriula 1 according to claim 1,
wherein 25 n denotes 2 or 3 X denotes CH2, CO, NR2, Sor0; 76, B
denotes a double-bonded group SF¥&MNT(ERIREO; R' denotes H,
Ci_6-alkyl, Ci_6-haloalkyl, C3.6-cycloalkyl, halogen, OH,CN, NOZ2,
O-Cl.6-alkyl, COOH or COO-Ct_4-alkyl; R2 denotes H, Cl4-alkyl,
Ch-cEaylnmeISHEIRpr e TaTERRA Blg H, methyl or 5
cyclopropylmethyl; R3 denotes H or methyl; R4 denotes H or methyl; Ym-
denotes an anion with m regative charges, preferably an/anion with m
negative charges sele ted?ﬁtc@n ameng chloride, bgpmide, iodide,

sulphate, phosphate, 10+#netha Iphgha nitrg{e, majeate, acetate,
benzoate, citrate, salicylate, broacetate! fumarate, ta tréﬁi"é, oxalate,

tautomers, hydrates or oIvate is thereof. 3. Enanto“ifne ically pure
compounds of formula 1 according to claim 1 or 2, wherein n denotes 2 or
3 X denotes CH2, CO, NR2, S or 0;

n denotes 1, 2, 3 or 4;

X denotes CH,, CO, NR?, S or O;

B denotes a double-bonded group of formula CR’R*-0;

R denotes H, C,¢-alkyl, Coe-alkenyl, Cys-alkynyl, Css-cycloalkyl, Ci.s-haloalkyl,
O- Cy¢-haloalkyl, halogen, OH, CN, NO,, 0-Cy¢-alkyl, COOH or COO-Cy4-alkyl;

R® denotes H, Cy.¢-alkyl, C-alkylene-Cq.jo-aryl or Cj.4-alkylene-Cy ¢-cycloalkyl,
preferably H or Cj4-alkyl;

R’ denotes H or Cy¢-alkyl;

R denotes H or C;¢-alkyl;

Y™  denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chlonde, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate,
propanedisulphonate, benzoate and p-toluenesulphonate,

m denotes 1 or 2

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

2. Enantiomerically pure compounds of formula 1 according to claim 1, wherein
n denotes 2 or 3

X denotes CH,, CO, NR?, Sor O;
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20 B denotes a double-bonded group of formula CR3R4-O; RI denotes H,
methyl, ethyl, propyl, CF3, CH2F, CH2CF3, fluorine, chlorine, bromine,
OH, methoxy, ethoxy, COOH or COOMe; R2 denotes H, methyl, ethyl or
propyl; R3 denotes H or methyl; 25 R4 denotes H or methyl; Ym- denotes
an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, Beomide, iodide, sulphate,
phosphate, methanesulphonate, nitrate, maleate, acetate, benzoate,
clrate, shlioptate davifledroatastaropfunfdramyiafRiR -6kalate, succinate,
ethanedjsyl b -tplue n d

o 77 B e O
hydrates b solskids Chold of. 4OEhEntiolketically pure compounds of

fogmula rging to claims. : erein. .
dEnotes TR0 NG b ety e SR LR B mett o
formula GlR@RIdetotes H, methyl, ethyl, propyl, CF3, CH2F, CH2CF3,
flyorine, ghlorine; Qﬁg{g{gﬁl 10 OH, methoxy, ethoxy, COOH or COOMe;

R24denotes H, methyl, ethyl or propyl; Y'- denotes an anion with m
n&gativedecheiegdd, qprafeéhabily an anion with m negative charges selected

fr@%m'amBE&%FHJ;'Qﬁigﬁfoﬂr%%drﬁ'zl?egéﬂ%%ﬂh@%@é?g&?&%@ﬁ 'anion with m negative
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate,
salicylatehagasificiortractaearhoma chlerdatamniskalatbd suvdphate, phosphate,
Etha“edﬁ%lﬂ&?&ﬂ%ﬁh&%@é,%t@ﬂﬂa@é&%‘ﬂ g%ﬁ@,%@é&?@, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethaﬁedisulphonate, benzoate
and p-toluenesuiphonate,
m denotes 1 or 2

optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thereof.

3. Enantiomerically pure compounds of formula I according to claim 1 or 2, wherein
denotes 2 or 3

denotes CH,, CO, NRZ, SorQ,

denotes a double-bonded group of formula CR’R*-0;

oo b P

denotes H, methyl, ethyl, propyl, CFg; CH,F, CH,CF;, fluorine, chlorine, bromine,
OH, methoxy, ethoxy, COOH or COOMe;

R? denotes H, methyl, ethyl or propyl;

R’ denotes H or methyl;

R’ denotes H or methyl;

Y™  denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, bromide, iodide, sulphate, phosphate,
methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,
trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate, benzoate
and p-toluenesulphonate,

m denotes 1 or 2
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m denotes 1 or 2, optionally in the form of the tautomers, mixtures of the
tautomers, hydrates or solvates thereof. 20 5. Enantiomerically pure
compounds of formula 1 according to one of claims | to 3, wherein n

denotes 2 or 3 X denotes NR2 or 0; 25 B denotes a double-bonded group

of formula CH2-O; R' denotes H, methyl, ethyl, propyl, CF3, CH2F or
CH2CF3; R2 denotes H, methyl, ethyl of/propyl; Yn'- denotes an anion

with m negative charges, preferably an anion with m negative charges
serstaad rdnrthaomy dilriautamsinidalxpamae! Saspangsopiiates oggolvates

megthanesulphonate, nitrate, maleate, acetate, benzoate, citrate,

- salicylate, 78 trifluoroacetate, fumarate, tartrate, oxalate, succinate,

ethanedisulphonate, benzoate and p-toluenesulphonate, m denotes 1 or

2 40PHONAHBHRAIORM OL NG SNBSS U 6SOF NG IBYWAME Saims 1 to 3,

hydrates or solvates 5 thereof. 6. Enantiomerically pure’compounds of
g@isFalformula 1 according to one of claims 1 to 5, characterised in that
they are presens i grystalline form, optionally in the form of the crystalline
tautomers, crystalline hydrafes or crystalline solvates thereof. 10 7.

Crystallifengies FHa-Hirhetiyl-8-¢2-8xo-2,3-dihydro-benzimidazol-I-yl)-
pigpylanginRkd-hydrerasiylGhygraxysAkiibenzolddloxazin-3-one

maleate. 8. Crystalline comgound according to claim 7, characterised in

thiat it hadeaptesrdomhaicet
OH, methoxy, ethoxy, COOH or COOMe;

R? denotes H, methyl, ethyl or propyl;
Y™  denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chloride, bromide, iodide, sulphate, phosphate,

methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,

trifluoroacetate, fumarate, tartrate, oxalate, succinate, ethanedisulphonate, benzoate

and p-toiuenesulphonate,
m denotes 1 or 2,
optionally in the form of the tautomers, mixtures of the tautomers, hydrates or solvates

thergof.

5. Enantiomerically pure compounds of formula 1 according to one of claims 1 to 3,

wherein

n denotes 2 or 3

X denotes NR” or O

B denotes a double-bonded group of formula CH,-0O;

R! denotes H, methyl, ethyl, propy], CFs, CHyF or CH,CF;,

R? denotes H, methyl, ethyl or propyl;

Y™  denotes an anion with m negative charges, preferably an anion with m negative
charges selected from among chioride, bromide, iodide, sulphate, phosphate,

methanesulphonate, nitrate, maleate, acetate, benzoate, citrate, salicylate,

Wb fat 9876 CH2Cra, fluorine, chiorine, bromine,
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9. Crystalline compound according to claim 7 or 8, characterised in that it
has X-ray reflections at d = 4.64 A and 4.75 A. 20 10. Crystalline
8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-onetartra
te. 11. Crystalline compound according to claim 10, characterised in that
it has an endothermic maximum at 234@¢ 25 12. Crystalline compound

according to claim 9 or 10, characterised in that it has X-ray reflections at
d = 4.64AqEPACRERLE, fpglafgt_ed%@émﬁg{alate, succinate, ethanedisulphonate, benzoate

8-{2-[1, 1zglirpeiykRe(2toei# S-dihydro-benzimidazol-1-yl)- :
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one
h&ii- etAgEEiSufBHenate 5 14. Crystalline compound according to claim

13 pabasacteriseddminatiinasern RN dahermIc RN &t A0t dPor solvates

C%?talline compound according to claim 12 or 13, characterised in that it
h&eseqhy reflections at d = 4.64 A and 4.75 A. 10 16. Enantiomerically

pure compounds of formula 1 according to one of claims 1 to 15 as
pharmaceutical compositions. 17. Use of enantiomerically pure

cOMPAIHS BEFSAHY BUr & eBRIRBIROd mesT &l Apmsuiatd agepidgto one of claims 1 to

Prerannga-RBarmaceyiica L ROPRARIANfO g eat R et RIn B PIRAIR Yorm of the

complaints. 18. Pharmaceutical formulation, characterised in that it

cORYAIRARIRE CBMRIB T GF SRR YIERtEs IRy B 0ine st leRifhd ¢restis.

7. Crystalline 8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-y1)-
propylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4 ]oxazin-3-one maleate.

8. Crystalline compound according to claim 7, characterised in that it has an endothermic

maximum at 237°C.

9. Crystalline compound according to claim 7 or 8, characterised in that it has X-ray

reflections at d =4.64 A and 4,75 A.

10. Crystalline 8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazoi-1-y1)-
propylaminol-1-hydroxy-ethyl }-6-hydroxy-4H-benzo[ 1,4 ]oxazin-3-one tartrate,

11. Crystalline compound according to claim 10, characterised in that it has an

endothermic maximum at 234°C.

12. Crystalline compound according to claim 9 or 10, characterised in that it has X-ray

reflections at d = 4.64 A and 4.75 A.
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13. Crystalline 8-{2-[1,1-dimethyl-3-(2-0x0-2,3-dihydro-benzimidazol-1-yl)-
propylaminoi-1-hydroxy-ethyl}-6-hydroxy-4H-benzol 1 ,4]oxazin-3-one hemi-

ethanedisulphonate

14, Crystalline compound according to claim 13, characterised in that it has an

endothermic maximum at 209°C.

15, Crystalline compound according to claim 12 or 13, characterised in that it has X-ray

reflections at d = 4.64 A and 4.75 A,

16. Enantiomerically pure compounds of formula I according to one of claims 1 to 15 as

pharmaceutical compositions.

17. Use of enantiomerically pure compounds of formula T according to one of claims 1 fo

15 for preparing a pharmaceutical composition for the treatment of respiratory complaints.

18. Pharmaceutical formulation, characterised in that it contains a compound of formula 1

according to one of claims 1 to 15.



