-1 - COMPOUNDS AS BRADYKININ 81 ANTAGONISTS The present invention relates to the
compounds of general formula | 5 wherein n, R., R2, R3, R't, Rs, Rs,Rs, R9, R10, R11 and X are as
defined hereinafter, the enantiomers, the diastereomers, the mixtures and the salts thereof, particularly
the physiologically acceptable salts thereof with organic or inorganic acids or bases, which iohave
valuable properties, the preparation thereof, the medicaments containing the pharmacologically
effective compounds, the preparation thereof and the use thereof. BACKGROUND TO THE
INVENTION 15 TECHNICAL FIELD The present invention relates to 3-0x0- {_igazine compounds and
their use as BI- receptor antaggﬂé’@% a%&ﬂf%ﬁﬂ'%%ﬁ%ﬁé&"ﬁ%% rﬁ%/t ese compounds and
methods of using them for the prevention or treatment of acute pain, visceral pain, neuropathic pain,

' tor-med{'atﬁ%g gain tumdourfpain ar]q ZOhgaPaches. PRIOR ART

inflammatory pain and Eﬁm rgﬁep ain, tumour.pain and 20nex
Compounds witly 2 EISRhTAGIHR SRS MR SOy ShATHSIEHBED S International Patent
Application PCT/EP2010/052232 or in the priority application on which it is based. 25 One aim of the

present invention was to provide ne\/\he:;ﬁndﬁwhich are suitale in particular as pharmaceutical
g

active substances that can be used far the fireatment of diseases at least,partly mediated by the B1
receptor. -2- An essential stru@ he \ox neSNis HHE
6-0x0-1,6-dihydro-pyridazine4-car o>§¥J ¢id lgmide pthasent in tautomeric equilibrium
with the 6-hydroxypyridazine-4-cafBoxyIic aciRagmid NANBRNOH® Compared with the
compounds from the prior art, the new substances are charagterised in that they exhibit a strong

B1-receptor blocking activity and at the same time have impfoved tetabolic stdbility. DETAILED
DESCRIPTION OF THE INVENTION In the above general formula I in one embodiment 1

wherein n, R", R% R?, R*, R%, R®, R, R%, R, R"’, R" and X are as defined hereinafter, the
enantiomers, the diastereomers, the mixtures and the salts thereof, particularly the
physiologically acceptable salts thereof with organic or inorganic acids or bases, which

10 have valuable properties, the preparation thereof, the medicaments containing the

pharmacologically effective compounds, the preparation thereof and the use thereof.

BACKGROUND TO THE INVENTION

15 TECHNICAL FIELD
The present invention relates to 3-oxo-pyridazine compounds and their use as B1-
receptor antagonists, pharmaceutical compositions containing these compounds and
methods of using them for the prevention or treatment of acute pain, visceral pain,
neuropathic pain, inflammatory pain and pain receptor-mediated pain, tumour pain and

20 headaches.

PRIOR ART

Compounds with a B1-antagonistic activity have already been described in International

Patent Application PCT/EP2010/052232 or in the priority application on which it is based.
25

One aim of the present invention was to provide new compounds which are suitable in

particular as pharmaceutical active substances that can be used for the treatment of

diseases at least partly mediated by the B1 receptor.



HN denotes the group R2denotes H or CH3, R.3 and R4-together with the carbon atom to which they
are bound denote a C3_6- cycloalkylene group wherein a -CH2 unit may be replaced by an oxygen
atom, 20 denotes H or CH3, R6denotes H, F, Cl or methyl, 25R1denotes H, F, ClI, Br, -CN, C14-alkyl,
CF3, CHF2, R6denotes H, R9denotes F, Cl, Br, C14-alkyl,-S-C1_4-alkyl, - 3 - R1ldenotes H,
R1ldenotes F, ClI, Br, -CN, C14-alkyl, CF3, CHF2, and 5 Xdenotes CH or N, the enantiomers, the
diastereomers, the mixtures and the salts thereof, particularly the physiologically acceptable salts
thereof with organic or inorganic acids or bases. loAn embodiment 2 of the present invention

comprises the fopspetiirlshagerd faptereriiina/RenerPMPRINGR s 116028 R dRYdroBY 1862)R%0, R11

and X are defipedras:gnseiieshhescirbgiaratn preenimaaticanstiR denbivmhhithibesanantgmers,
the dlastereomerﬁ the mixtu es g d th((?a salt dse thereof particularly the physiologically acceptable salts

thereof with oPd'é ol mo?Sar(ﬁ)éy P DESE P The following are mentioned for example as most

particularly preferred compoq@d& fthga1 20above general,\@:?m No. Structure (1) , N

Compared with the compounds from the prior art, the new substances are characterised
in that they exhibit a strong B1-receptor blocking activity and at the same time have

improved metabolic stability.
10 DETAILED DESCRIPTION OF THE INVENTION

In the above general formula | in one embodiment 1

R’ denotes the group ° ,
15
R? denotes H or CH,

R® and R* together with the carbon atom to which they are bound denote a Cs6-
cycloalkylene group wherein a -CH, unit may be replaced by an oxygen atom,
20
R’ denotes H or CHs,
R® denotes H, F, Cl or methyl,
25 R’ denotes H, F, Cl, Br, -CN, C,_4-alkyl, CF;, CHF,

R® denotes H,

R® denotes F, Cl, Br, Cy4-alkyl, -O-C;_-alkyl, -S-C44-alkyl,

30
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R  denotes H,

R'"  denotes F, Cl, Br, -CN, Cy4-alkyl, CF5, CHF,, and

X denotes CH or N,

the enantiomers, the diastereomers, the mixtures and the salts thereof, particularly the

physiologically acceptable salts thereof with organic or inorganic acids or bases.

An embodiment 2 of the present invention comprises the compounds of general formula |,
wherein n, R', R®, R R%, R%, R7, R®, R?, R, R"" and X are defined as described
hereinbefore in embodiment 1 and

R? denotes H,

the enantiomers, the diastereomers, the mixtures and the salts thereof, particularly the

physiologically acceptable salts thereof with organic or inorganic acids or bases.

The following are mentioned for example as most particularly preferred compounds of the

above general formula I:
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the enantiomers, the diastereomers, the mixtures and the salts thereof, particularly the

physiologically acceptable salts thereof with organic or inorganic acids or bases.
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TERMS AND DEFINITIONS USED

Unless otherwise stated, all the substituents are independent of one another. If for

example there are a plurality of Cq.4-alkyl groups as substituents in one group, in the case

of three substituents C;4-alkyl, one may represent methyl, one n-propyl and one tert-butyl.

Within the scope of this application, in the definition of possible substituents, these may
also be represented in the form of a structural formula. If present, an asterisk (*) in the
structural formula of the substituent is to be understood as being the linking point to the

rest of the molecule.

Also included in the subject matter of this invention are the compounds according to the
invention, including the salts thereof, in which one or more hydrogen atoms, for example

one, two, three, four or five hydrogen atoms, are replaced by deuterium.

By the term "C,4-alkyl" (including those that are part of other groups) are meant alkyl
groups with 1 to 4 carbon atoms. Examples include: methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl and tert-butyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu, i-Bu,
t-Bu, etc. may optionally also be used for the above-mentioned groups. Unless stated
otherwise, the definitions propyl and butyl include all the possible isomeric forms of the
groups in question. Thus, for example, propyl includes n-propyl and iso-propyl, butyl

includes iso-butyl, sec-butyl and tert-butyl.

Moreover the definitions mentioned previously also include those groups wherein each
methylene group may be substituted by up to two and each methyl group may be

substituted by up to three fluorine atoms.

By the term "C;¢-cycloalkyl" (including those that are part of other groups) are meant
cyclic alkyl groups with 3 to 6 carbon atoms. Examples include: cyclopropyl, cyclobutyl,

cyclopentyl or cyclohexyl.

F



HNO r-. -\;;----- A?N*H-1FF((9) .N,,11HO OH ..l HHF"--> |; -5- TERMS AND
DEFINITIONS USED 5Unless otherwise stated, all the substituents are independent of one another. If
for example there are a plurality of 014-alkyl groups as substituents in one group, in the case of three
substituents C14-alkyl, one may represent methyl, one n-propyl and one tert-butyl.

If they contain suitable basic functions, for example amino groups, compounds of general
formula I may be converted, particularly for pharmaceutical use, into the physiologically
acceptable salts thereof with inorganic or organic acids. Examples of inorganic acids for
this purpose include hydrobromic acid, phosphoric acid, nitric acid, hydrochloric acid,

5  sulphuric acid, methanesulphonic acid, ethanesulphonic acid, benzenesulphonic acid or
p-toluenesulphonic acid, while organic acids that may be used include malic acid, succinic
acid, acetic acid, fumaric acid, maleic acid, mandelic acid, lactic acid, tartaric acid or citric

acid.

10 In addition, the compounds of general formula 1, if they contain suitable carboxylic acid
functions, may be converted into the physiologically acceptable salts thereof with
inorganic or organic bases, particularly for pharmaceutical applications. Examples of
inorganic bases include alkali or alkaline earth metal hydroxides, e.g. sodium hydroxide or
potassium hydroxide, or carbonates, ammonia, zinc or ammonium hydroxides; examples

15 of organic amines include diethylamine, triethylamine, ethanolamine, diethanolamine,

triethanolamine, cyclohexylamine or dicyclohexylamine.

The compounds according to the invention may be present as racemates, provided that
they have only one chiral element, but may also be obtained as pure enantiomers, i.e. In
20 the (R) or (S) form.

However, the application also includes the individual diastereomeric pairs of antipodes or
mixtures thereof, which are obtained if there is more than one chiral element in the
compounds of general formula I, as well as the individual optically active enantiomers of

25  which the above-mentioned racemates are made up.
Compounds with a carbon double bond may be present in both the E and Z form.
If a compound is present in different tautomeric forms, the compound prepared is not

30 limited to one tautomeric form but includes all the tautomeric forms. This also applies

particularly to nitrogen-containing heteroaryls:




Within the scope of this application, in the definition of pessible substituents, these may ic also be
represented in the form of a structural formula. If present, an asterisk (") in the structural formula of the
substituent is to be understood as being the linking point to the rest of the molecule. Also included in
the subject matter of this invention are the compounds according to the 15invention, including the salts
thereof, in which one or more hydrogen atoms, for example one, two, three, four or five hydrogen
atoms, are replaced by deuterium. By the term "C1.4-alkyl" (including those that are part of other
groups) are meant alkyl groups with 1 to 4 carbon atoms. Examples include: methyl, ethyl, n-propyl,
/so-propyl, 20n-butyl, iso-butyl, sec-butyl and tert-butyl. The abbreviations Me, Et, n-Pr, i-Pr, n-Bu,
i-Bu, t-Bu, etc. may optionally also be usegh kg pagRaloos MeTiHoBE groups. Unless stated otherwise,
the definitions propyl and butyl include all the possible isomeric forms of the groups in question. Thus,
for example, propyl includes n-propyl and iso-propyl, butyl includes iso-butyl, sec-butyl and tert-butyl.
25 Moreover thecdedimitiortbanevitioadpr eviopsiyndisofigehsdel fhoselglapobihmedbgacktimdthylene
group may bqﬁH%t%%%%P&%g@ @%g@@mg&m@gg&g may be substituted by up to three
fluorine atoms. 30By the term "C3.6-cycloalkyl" (including those that are part of other groups) are
meant cyclic alkyl groups with 3 to 6 carbon atoms. Examples include: cyclopropyl, cyclobutyl,
cyclopentyl onayclohenide edupilhgfiey contain suitable basic functions, for example amino groups,
compounds of general formula | may be converteg,s particularly fq{spharmaceutical use, into the

cids. ,Examples of inorganic acids

physiologically acceptable salts thereof with inorganic or or%nic
for this purpose include1hdebbro ic acid, ph orig & , Nitrig ac ,%ydrochloric acid, 5 sulphuric
acid, methanesulphonﬁ:\agd‘ gsulptonic ﬁcid, nzenesllphanic acid or-p-toluergpulphonic

acid, while organic acids thag be used include malic acitf, sugcini®acid, acetic acid, fumaric acid,
maleic acid, mandelic acid, lactic acid, tartaric acid®P-citric &id. RIn addition, the compounds of
general formula I, if they contain suitable carboxylic acid functions, may be converted into the
physiologically acceptable salt® thereof with inorganic or oflinic bases, particularly for pharmaceutical
applications. Examples of inorganic bases include alkali or alkaline earth metal hydroxides, e.g.
sodium throxide or potassium hydroxide, or carbonates, ammonia, zinc or ammonium hydroxides;
example§ 150f organic amines include diethylamine, triethylamine, ethanolamine, diethanolamine,
triethanolamirihechakaieesd taniony it atdie frasndeahiommuiFecasaipoandkeiecordiihg @rebedarention

may be present fs LasAHESRrRYIdath B BE B M P ARALNITAIRRIMER] thegraay sine be
obtained as pure enantiomers, i.e. In 20the (R) or (S) form, However, the application also includes the

individual diadtereiBReERre dafiassh InfRsBed Rrisdrisamides pierrsraouniad e aaie R iDsore
than one chirgrelgmeard us theraiohgioentifiotdeneydbdaramiga badyvednasritienirdnathesd optiaaibleactive
enantior‘qgrs q&%@ W 'g:h the above-mentioned racemates are made up. Compounds with a carbon
double bond may be present in both the E and Z form. If a compound is present in different
tautomeric forms, the compound prepared is not 30limited to one tautomeric form but includes all the

tautomeric formwg ddulials & pREkestHpAskeRA YUt BIND BRINBED Talbing feie rrpnds: cieQigirN@NN'

e.g. Houben-Weyl, Methoden der Organischen Chemie, Vol. 15/2), for example using
carbodiimides such as e.g. dicyclohexylcarbodiimide (DCC), diisopropyl carbodiimide

20  (DIC) or ethyl-(3-dimethylaminopropyl)-carbodiimide, O-(1H-benzotriazol-1-yl)- N,N-N',N'-
tetramethyluronium hexafluorophosphate (HBTU) or tetrafluoroborate (TBTU) or
1H-benzotriazol-1-yl-oxy-tris-(dimethylamino)-phosphonium hexafluorophosphate (BOP).
By adding 1-hydroxybenzotriazole (HOBt) or 3-hydroxy-4-oxo-
3,4-dihydro-1,2,3-benzotriazine (HOObt) the reaction speed can be increased. The

25  couplings are normally carried out with equimolar amounts of the coupling components as
well as the coupling reagent in solvents such as dichloromethane, tetrahydrofuran (THF),
acetonitrile, dimethyl formamide (DMF), dimethyl acetamide (DMA), N-methyipyrrolidone
(NMP) or mixtures. If necessary, an auxiliary base such as diisopropylethylamine (DIPEA,

Hlnig base) is additionally used.



| -7 -PREPARATION METHODS According to the mvention the compounds of general formula |
are obtained by methods 5known per se, for example by the following methods: (A)amide coupling:
R5129 HN---",R9 ,--, ,X,.."..i., OH +I ,11 ftXiC:,---,--  ------ fmmmmmes . (126)nileR11 10 The linking of
carboxylic acids of general formula Il as shown Whereln all the groups are as hereinbefore defined,
with amines of general formula Ill, wherein all the groups are as hereinbefore defined, to form
carboxylic acid amides of general formula | wherein all the groups are as hereinbefore defined, may be
carried out by conventional methods of amide 15formation. The coupling is preferably carried out using
methods known from peptide chemistry (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie,
Vol. 15/2), for gxampleiusing G ﬂq diimides such as e.g. dicyclohexylcarbodiimide (DCC), diisopropy!
carbodiimide 20(DIC) or ethyl-(3 methylamlnopropyl) -carbodiimide, 0-(1H-benzotriazol-1-y1)-
N,N-N',N'- tetramethyluronium hexafluorophosphate (HBTU) or tetrafluoroborate (TBTU) or

1H- benzotrlazoki -yloxy-tfs-(dimethylanmrfo)-phosphonium hexafluorophosphate (BOP). By adding

1- hydroxybenzmrlaz le (HOBt)or y-4ebX03,4- dlhyd;o -1, 2 3 benzotriazine (HOObt) the
reaction speed car\be f]*lcre {sed\ The upllngs arg no rried out with equimolar amounts of
the coupling coﬁnpo’ﬁerf&s as ing reagentin s }E,ents suchas dlcﬂlbromethane
tetrahydrofuran (THF), ac itrile, dmethwl formamlde (DMF), dimethyl acetamide (DMA),
N-methylpyrrolidone (NMP) of mixtures. If necessary, an auxiliary base such as diisopropylethylamine
(DIPEA, Hilthig base) is additionall)(‘%sed. B)Amide coupling: (vp

5
An alternative method of preparing compounds of general formula | consists in linking
carboxylic acids of general formula V, wherein all the groups are as hereinbefore defined,

with amines of general formula IV, wherein all the groups are as hereinbefore defined.

10 The compounds of general formula V are either commercially obtainable or may be

prepared by methods known from the literature

It is also possible to convert the carboxylic acids of general formula V into carboxylic acid
chlorides and then react these with amines of general formula IV. Carboxylic acid
15 chlorides are synthesised by methods known from the literature (cf. e.g. Houben-Weyl,

Methoden der Organischen Chemie, vol. E5/1).

(C) Reduction of the nitrile group:

N
X R R’ X R’ R’
l ~ H[Tj [ ~N
X / N R10 Rz X / N R10
|
(Rs)n Rz R11 (Rs)n '&2 R‘H

(V1) (i
20
The reduction of a nitrile of general formula VI to an amine of general formula Ill, wherein
the group R? at the amine nitrogen denotes hydrogen and all the other groups are as
hereinbefore defined, may be carried out under standard conditions of catalytic

hydrogenolysis with a catalyst such as Raney nickel, for example, in a solvent such as



An alternative method of preparing compounds of geneyal formula | consists in linking carboxylic acids
of general formula V, wherein all the groups are as hereinbefore defined, with amines of general
formula IV, wherein all the groups are as hereinbefore defined. ioThe compounds of general formula V
are either commercially obtainable or may be prepared by methods known from the literature It is also
possible to convert the carboxylic acids of general formula V into carboxylic acid chlorides and then
react these with amines of general formula IV. Carboxylic acid 15chlorides are synthesised by
methods known from the literature (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie, vol.
E5/1). (C)Reduoutioniatahmethat®ppoaiaR8 ¢vitiThcadidhingiageftsuttriss 6fhgenedahiorumla Vito an
amine of Geneigl{gyre . WRBFEI dRE SR Al dIerARuing HRRFINRNIGIESAYgTRdRR and all the

other groups are as hereinbefore detined, may be carried out under standard conditions of catalytic

hydrogenolysR §Ranee IR RHGEURA AR MBIREN T U Rple, in a solvent such as 9 ammoniacal
methanol or eGanedaidsiti gereticiognagenlt suehans thid grioual RAditen dyhédet@gendienmberabydride
in a solvent sych s detanusrofiyan, aptianaliin.foe presrnce.of al-puis RE SHEas Alyminium
chloride. Com oun%s oé genera #ymlﬁékﬁﬁ Wéré[})elﬁ the?gr.oup?% a_lFt)_tie amine nlt%ogen denotes not
\S/Ty_lq;]oge? bu@wﬁak@rm@@w&qwbx?ﬁmlezfﬁeaw b:gﬁ@p@%@gg%lﬁg@ @6@@}?@&?‘&?f6ﬁ%ﬁ(éﬂ&ﬁormula
- 1NUS, TOr fPENBIEGHYh &P Af grodiideotasnesaliimida bd wiHvaea LRed reagent
produces ketoneg"%/}_hictlj“lf:‘a b%lég)énvgrt dg reduﬁive a[’ni tipn intg the Comypo nds of gen ral
formula N, THATBAGHVELIAR SERROUIET AL SR B il Fsretctie: SIAIeD o ucing
agent such asbdiimg kooraceieikpberdmehiderlsodibra tsokatiygladendissodi@srseganoborohydride,
convenietly i 2.SRlvshsrGH-R ISBaM v RIS oERmeL) ansuRRs iR sEbsT R e

addition of acetic acid. Alternatively the ketones obtained may also be converted into oximes, The
subsequent réQERB RS IBHANYE LD AR FBEIReD PRrRY fotratiuied. st R philic

aromatic subsiftatieticarcitansition-metal-catalysed coupling: R8 R8 X HalHN (R9nl 2 (VI (VIII)
Alternatively the ketones obtained may also be converted into oximes. The subsequent
reduction of the oximes then yields compounds of general formula HlI.

15

(D) nucleophilic aromatic substitution or transition-metal-catalysed coupling:

N RB N N 7 i ]
\/X\ R! R’ \\(X\ R R
XL()\ + X] = 10
Hal HN R" N R
(R9), Fliz R (R9), R R"

I (Vi (V1)

The reaction of an aniline of general formula VI, wherein all the groups are as
20  hereinbefore defined, with a nitrile of general formula VI, wherein X, Rg and n are as
hereinbefore defined, and Hal denotes a fluorine, chlorine or bromine atom, is carried out
using known methods, for example in a solvent such as tetrahydrofuran,
dimethylformamide or dimethylsulphoxide and conveniently in the presence of a base
such as triethylamine, sodium hydroxide solution or potassium carbonate at a temperature
25 of 20°C to 160°C. If the aniline of general formula VIl is liquid, the reaction may also be

carried out without a solvent and additional base.

An alternative method of preparing compounds of general formula VI is the palladium-

catalysed reaction of a nitrile of general formula VI, wherein Hal denotes bromine or



The reaction of an aniline of general formula VI, whet@in all the groups are as 20hereinbefore
defined, with a nitrile of general formula VII, wherein X, R6 and n are as hereinbefore defined, and Hal
denotes a fluorine, chlorine or bromine atom, is carried out using known methods, for example in a
solvent such as tetrahydrofuran, dimethylformamide or dimethylsulphoxide and conveniently in the
presence of a base such as triethylamine, sodium hydroxide solution or potassium carbonate at a
temperature 250f 20C to 160C. If the aniline of general formula VIl is liquid, the reaction may also be
carried out without a solvent and additional base. An alternative method of preparing compounds of
general formuiblarine thishpzilaalling-ebesneed esaxtia Y RerglioorgaaidpasimbieacioRerein Hal
denotes bromjpg.Rris2d kABIAKAS At AR ARiliRewwhaeastishia Ul YH r&ractiar caQitions for this
reaction, which is also known as a Buchwald-Hartwig reaction, are known from the literature.
Description of the method of blndlng the cvnoBKl receptor 5CHO cells that express the cyrtomolgus
BK1-receptor2eeocipki Bieimestiotoris removed from confluent cultures,

the cells are W%%xw'ma?%égﬁew@&ﬁ&aﬁ %@ke@&mrweu\{%@@%a«mmaﬁeeﬁzby

centrifuging. Then the cells are homogenised in suspension, the homogenate is centrifuged and

resuspended Mstéithe Hﬂﬁtglﬁdéﬁﬁt@ﬁﬁﬁﬁé’%gﬁrﬁé@?ﬂ%@oc%@epﬁ SreretaTByasiri®ihEBS0 pg
10protein/assgyffer e drapdrntatbial 8860 mﬁiﬁ@wsr@émﬁmemdbmﬁefyaﬁmmmr@5T0&10hﬁ\¢é¢allld|ne

(DesArg10, Leu9) 3.4- Prol [-3.43H and.| nere n [ total
volume of 255 SI hﬁLH‘O em ha |'8nSFsS é?g%ggd y bgplég%traﬁloqr:g E%r%ﬂ%??s%gﬁﬁé gr%is ?@ers@gt have
been pre-treatesl W'D(ﬂ?@@ﬂﬁléﬁélhﬂﬁéC(@’@%)”%@%HI(S&éh@lﬂ%@@ﬁd%@l(ﬁ@ ES?&@M@ measured
with a TapCopptdiNhssdys é@fﬁz@l&w&'&i%r@m@dMhﬁﬂé@%ék%i@ﬁﬂ{&rﬁﬂ\érkﬂ“@iﬂﬁw@@%@@)0) is

defined as non- cific cengration hindi urv be anal

computer- ald(%’I JHSQB gkﬂrtl %g ef[e %@%Qg Emgpgﬂ% aﬁ%Fu qia?'?estOH Stance.
Test results ofaﬁescpstaacbelmec@mbvcmmda@ asfay: JOEkmnipitioNds Kopmed]bilyasid fiRatin (3) 12
(4) through GF/B glass fibre filters that have been pre-treated with polyethyleneimine (0.3%).

The radioactivity bound to the protein is measured with a TopCount NXT. The
15 radioactivity bound in the presence of 1.0 uM kallidine (DesArg10) is defined as non-
specific binding. The concentration binding curve may be analysed using computer-aided

non-linear curve fitting to determine the corresponding K; value for the test substance.

Test results of the cynoBK1-receptor binding assay:

20

Ki
Example No. [nM]

(1) 3.5
(2) 5.1
(3) 12
(4) 27
(5) 11
(6) 3.2
(7) 30
(8) 37
(9) 6.6

An essential structural feature of the new compounds is the 6-oxo-1,6-dihydro-pyridazine-

4-carboxylic acid amide group which is contained in all the compounds according to the



27 (5) 11(8)3.2(7) 30(8) 37 (9) 6.6 invention and1ig in tautomeric equilibrium with the
6-hydroxy-pyridazine-4-carboxylic acid amide group: HNFiINH N,HO a 5Compared with the
compounds from the prior art the new substances are characterised in that they exhibit a very strong
61-receptor blocking activity and at the same time have much better metabolic stability. The metabolic
stability can be measured by determining the decomposition in human hepatocytes and using the rate
of decomposition to calculate the clearance, which in turn is expressed as a percentage of the human
hepatic blood flow 10(/0Qh). A substance with a high metabolic clearance (e.g. >70%Qh) will
presumably eitviitiarsaogtisr id tationesicasiiltyrinthethuhearimstioxram s azipetéresdertlic acid
metabolically ;e I@ and thus has a lower clearance (e.g. <30/0Qh). Thus, in the interests of
achieving a long duration of activity it is highly advantageous if the active substance has a high

metabolic stability (low clearancey; Surprisingly the new ibStances 15exhibit a low clearance in
human hepatocytes, as is Lthe following g . Mple No. IC; [nM] Clearance [%Qh]

(1)351 I I

5 Compared with the compounds from the prior art the new substances are characterised in
that they exhibit a very strong B1-receptor blocking activity and at the same time have
much better metabolic stability. The metabolic stability can be measured by determining
the decomposition in human hepatocytes and using the rate of decomposition to calculate
the clearance, which in turn is expressed as a percentage of the human hepatic blood flow

10 (%Qh). A substance with a high metabolic clearance (e.g. >70%Qh) will presumably
exhibit a shorter duration of activity in the human body than a substance that is
metabolically more stable and thus has a lower clearance (e.g. <30%Qh). Thus, in the
interests of achieving a long duration of activity it is highly advantageous if the active
substance has a high metabolic stability (low clearance). Surprisingly the new substances

15 exhibit a low clearance in human hepatocytes, as is apparent from the following Table:

K; Clearance
Example No. [nM] [%Qh]
(1) 3.5 1
(3) 12 7
(5) 11 22
(6) 3.2 6

Description of method for determining metabolic clearance in human hepatocytes

20  The metabolic breakdown of the test substance is determined in a hepatocyte suspension.
Cryopreserved primary human hepatocytes are incubated in a suitable incubation medium
(e.g. Dulbecco’s modified eagle medium, DMEM) which contains 5% human serum. After
30 minutes' pre-incubation in the incubator (37°C, 10% carbon dioxide) 5 uL of the test
compound (80 uM, prepared from a 2 mM stock solution in dimethylsulphoxide and diluted

25  1:25 with incubation medium) are added to 395 pL of hepatocyte suspension (cell density

in the range from 0.25 - 1 million cells/mL, typically 1 million cells/mL; final concentration



(3)12 7 (5) 1122 (6) 3.2 6 Description of method feridetermining metabolic clearance in human
hepatocvtes 20The metabolic breakdown of the test substance is determined in a hepatocyte
suspension. Cryopreserved primary human hepatocytes are incubated in a suitable incubation medium
(e.g. Dulbecco's modified eagle medium, DMEM) which contains 5% human serum. After 30 minutes
pre-incubation in the incubator (37C, 10% carbon dioxide) 5 pL of the test compound (80 pM, prepared
from a 2 mM stock solution in dimethylsulphoxide and diluted 251:25 with incubation medium) are
added to 395 pL of hepatocyte suspension (cell density in the range from 0.25 - 1 million cells/mL,
typically 1 milpbthedtistremniadnddndéhitassells ape-intubatedSoebmpesia apmyuraecweits are

incubated for &rheyrsgifaas. iNQUatarovEs an oriigh@gitatorn At BMes Meligmla ABIL! h &adBL of
the medium are removed in each case. The medium removed ii)mixed wd)th an exces&s of Cﬁget%nitrile

and centrifug&d¥5r B MIMGEYTFREQRSLIM RART TR Ao FEEE R ALTalu e AYASSS TR hitiogen and
taken up 5in aninixteseTve2Bftemethainelramd G:d %6 feporatedid. direcssducteminagencomt érikeatian of

the test sybstangce,iihe Ho4LaNANHREIILRY 1§ datesmiRestY FRYRIHIOH A FhiiziMaaraRBY Yith

electrospray mass spectrometry. The linear phase of the decrease in the concentration of the test

substance in the IpeidURsIRNGED o i balionariivmHe dstsreiesddn sALRIRIdIGE Hated as follows:
CL_INTRINSIéhratiateyfapbiCrit{ GREFEYprdPMAddD shetasiigtxy 10RDIbRaCihaktis thermantyasion in the
incubation [pM), t%Dc:oCEIeI:rq{ea %ﬁ’o?ftﬁré Jtal %':Enlcleof%‘%%%'ﬁ%dﬁé’%é%r%? f%%dceﬁéb‘ GairveripM x h,
clast: concentratsn ot 5o d A pomf}[p “K increase in the regression les for the réduction in

the test substéliéesfh dearcmiginaieviatofrasdieausicelcaN RN (s haope d Merad HREARE intrinsic in
vivo cleayancealpCloBNTRIN $460/88VOKOAmdinesnke tratioh NSNS Shetb-{onn/ Eipasailgbxsity

hepatocellularity [10e6. cells/q i liver f /kg bady weight]) { 100 the estimated h
e 1s (HEATLe Gl R Ko A AL it A SR X e o
[ml/min/kg] x lé it deth fom{ fnMhik/kdre 66t inNERBISISIANNARS dnbimiatugtieriepasdesbod flow
[mI/mm/kg]). 20556 felqWiNg AX RIS RYSedianRe SRIGUIRHE nBRRBAGEHIAHRY, fAgman:

120x10e6 cells / g liver; liver factor, human: 25.7 g liver / kg body weight; hepatic blood flow, human:
21 ml/(min x Rasrmsnc in vivo clearance:
15 CL_INTRINSIC_INVIVO [ml/min/kg] = (CL_INTRINSIC [uL/min/10e6cells] x

hepatocellularity [10e6 cells/g liver] x liver factor [g/kg body weight]) / 1000
and the estimated human clearance is calculated using the well-stirred model:
CL [mi/min/kg] = CL_INTRINSIC_INVIVO [ml/min/kg] x hepatic blood flow [ml/min/kg] /
(CL_INTRINSIC_INVIVO [ml/min/kg] + hepatic blood flow [ml/min/kg]).

20  The following parameters are used for the calculation: hepatoceliularity, human: 120x10e6
cells / g liver; liver factor, human: 25.7 g liver / kg body weight; hepatic blood flow,

human: 21 ml/(min x kg).

INDICATIONS

25
In view of their pharmacological properties, the novel compounds and their physiologically
acceptable salts are suitable for treating diseases and symptoms of diseases caused at
least to some extent by stimulation of bradykinin-B1 receptors, or in which antagonisation
of the of bradykinin-B1 receptor can bring about an improvement in symptoms.

30
In a further aspect the present invention encompasses the compounds of the above-

mentioned general formula | according to the invention for use as medicaments.

In view of their pharmacological effect the substances are suitable for the treatment of



INDICATIONS 25 In view of their pharmacological prop@rties, the novel compounds and their
physiologically acceptable salts are suitable for treating diseases and symptoms of diseases caused at
least to some extent by stimulation of bradykinin-B1 receptors, or in which antagonisation of the of
bradykinin-B1 receptor can bring about an improvement in symptoms. 30 In a further aspect the
present invention encompasses the compounds of the above-mentioned general formula | according
to the invention for use as medicaments. - 13 - (a) acute pain such as for example toothache, pen-
and postoperative pain, traumatic pain, muscle pain, the pain caused by burns, sunburn, trigeminal
neuralgia, paitetaassde bginslichasiwleassplesioniiviane gastrenhrasipeetive Gaineliasnsby visceral
pain such as fofiexanye pRrRiERRIMCARB B RBAS) QU PR gBRINAeTBIPRM! BHINEaused
menstruation, pain caused by ?pancreatitis %(HJ'[IC ulcers _ir’l\ierstitia cgstitis, renal colic, cholecystitis,

prostatitis, angHeCheds e SRasms PHY RSN SR REPIRRYE dyspepsia and gastritis,

prostafitis, non-cardiac thoracic pain and pain caused by myocardial ischaemia and cardiac infarct; 10

(c) neuropathie paja culah @ U K UBRIP BRIRTHETSHERRALRIGR: pai ofabatig Batsapetbin

AlIDS-associated neuropathic pain non-herpes-associated neuralgia, postzoster neuralgia, nerve
damage, cerePPiRG AARAHERHTACHRN e RANUEAHSRR PRI SR i xRRPEF LiteRothiEEH2bhantom
pain, pain of roydtipie rseleresiis, beswyoridesissaitids] apginfupéaonsatianllyatausds dearaage to
individual ”e%%%e‘"i‘,”ﬂocn‘?”ﬁ‘é"r F‘J”{‘”scré asﬁaf%%gx%%‘t%k%,p&@ %‘J%%rss%%’n‘i%arsé?é% W J%IS%QWH&OWS: d)
inflammatory 7 pain recepoor-me ia édpp i in Connection with diseases such as for ex mple
osteoarthritis, rpigigaetbariyrRieadidlupshtenig endeasdasyntartls, bursitis, 20tendonitis, gout and
gout-arthyjtis, traumatic arthritis, vulvodynia, damage to and diseases of the muscles and fascia,
juvenile arthritis sr%?nd litis,, sor,iasis-arthrg'tis, myo itides,f ental disease, in.fluefn and other viral
infections such%s 615%,’%@ e BRI B TS 3 Th EATLRB RN g R ngdeSy RPrE, 208 Sumour pain
associated witlegapeding, SAICIS eesfeokiatpth atcropatiyiel pain ewkaesries e sigliaiaddisergiangaeditodgkin's
lymphomas, 'mgpﬂéa%?m&%@d ROSareamRs Saliddnalionant BimavesanthEXeasies by

metastases; () headache diseases of various origins, such as for example cluster headaches,
30migraine (WRKS NiSTRANRE R @ BRI BHPREL B2k EE MUktiplepRISOSIA HRENELOR SRS Riftable for
treating (%) inflermmatauimencaadatsed phenamenadaidsatnayasnbndrcanddbpans sidtaaefiation of the
gums, oedemgng%eré)ugrﬂns t{;%lgr&;c; ceersek?rr]a| %edr%ryarqﬂ nr%iooedema, intestinal complaints including
Crohn's disease anpé cerative ¢o |‘t(|s’, iTitable bowel syndrome, 5pancreatitis, nephritis, cystitis
(interstitial cystitis), uveitis; inflammatory skin diseases (such as psoriasis and eczema), vascular

diseases of the) GaRAMRSIIUSaifliedaptandréandtsa, i iMUseHietkalQla diseases Widh as for

inflammatory symptoms such as acute rheumatic fever, polymyalgia rheumatica, reactive arthritis,
rheumatoid aﬁ%ﬁf&%ﬁ’s}?&ﬂgwmﬁi&%@%& %’ﬁ‘é@ﬁr{rﬁ‘g é?{aa{%j%ﬁér‘%%é%os S fﬂsé%gﬁsr{gsctive tissue
of other 20orid¢emsoaitid, qulldgedopad-efthlitiyitimemaicheab sisteniodypias déantheeriatadedliseases
scleroderma, pojymypesitiss dpEmalemyastine QR syaskipms, Rilfiadissante! hpbyifyadrome; (i)

inflammatory chan?ge_s connected with diseases of the airways such as bronchial asthma, including
allergic asthm3elibpieesse defrerspiend oheiM@IHRbTRIRNS s Fhoolds. systemic lupus

erythematodes or pain caused by burns,

25  (e) tumour pain associated with cancers such asfe lymphatic or myeloid leukaemia,
Hodgkin's disease, non-Hodgkin's lymphomas, lymphogranulomatosis, lymphosarcomas,

solid malignant tumours and extensive metastases;

(f) headache diseases of various origins, such as for example cluster headaches,

30  migraine (with or without aura) and tension headaches.

(9) painful conditions of mixed origin, such as for example chronic back pain including

lumbago, or fibromyalgia.



15exertion, occupationally induced asthma, viral or bagierial exacerbation of an existing asthma and
other non-allergically induced asthmatic diseases; (j) chronic bronchitis and chronic obstructive
pulmonary disease (COPD) including pulmonary emphysema, viral or bacterial exacerbation of chronic
bronchitis or chronic obstructive bronchitis, acute adult respiratory distress syndrome (ARDS),
bronchitis, lung 20inflammation, allergic rhinitis (seasonal and all year round) vasomotor rhinitis and
diseases caused by dust in the lungs such as aluminosis, anthracosis, asbestosis, chalicosis,
siderosis, silicosis, tabacosis and byssinosis, exogenous allergic alveolitis, cystic fibrosis,
bronchiectasis, hsuberonawdisuasisoisuitphbla foatig@ipgin deficiency and cough; 25(k) diabetes mellitus

a_nd itS_ effecw((ﬁ”ﬂﬂe@ﬁrﬁa@aﬁié&%f‘amw|Eﬁé\ﬁ@%éﬂié%ﬂ@é@b‘;@ﬁwﬂ(ﬂﬁb%ﬂﬁr@timﬁw)i&md
diabetic symptaoms in insulitis (for example ¥g%§r lycaemia, diuresis, pr tein,uriaqand increased renal

excretion of nfifBSAYIEIRRASY? AN PLERY SEFITR'ah BER SRR AY ABHSP RIS TR IGF Uak
trauma; 30(mceymplaorisasdhdirgabsehiichiirg aseladteniierskive readiciso st o demelgey totbmeentral

nervouS Sy B AL S AAALSSURCRIBAS (PLPSON RGBS BGIRIAS A Aidametacive

bladder; - 15 - (q) vascular diseases such as panartériitis nodosa, polyarthritis nodosa, periarteriitis
nodosa, arteril§83BRHBFRIesivagfhersaFanuiBrsatRsrhiseasht chine fRAMRCHRdIFSEEITBLNaRad
erythema nodgsufixdréladnmaiian sidieapdistsised Wilis affigrmefithe spoblitynersspasmsofitespiratory,
genito-urinary, gastrg: n estinal including biliary or vascular structures and qrgans; post-operative
fever; (t) for tfr]tge r@a%ﬁ%% ea{hao‘l r%q\ygqrﬁlorﬁgg Bya‘}%%%vé%?ccé A7 8@@%&? gﬁ%ﬁaﬁ?g hrtg Cg)’od pressure and
related complamsdiletiyiye taed@iamasircanrpisaitiianemicsrateereparer betriisitietef aipeor the

treatment andpraMe Nt RiiRg¥RbiRKIrdiFRRgRS FWeh as srmrisivpuEaidhatisgaément and
prevention of urinar¥ incontinence and relate comglais#séég for the treat tﬁm (?nd revegtiogp of
morbid obesity AR TEIHIB PO {65 PR MY SR ER S B REoR P AIREASE R 6EIY and
related complayristd®éz)for the treatment and prevention of epilepsy. The substances are suitable for

causal treatment; iy e, Sa0LALSINIBG-ARWD R FOARG RS PIRILSTR AL ChEAnicafs Riparessive

diseases, particularly osteoarthritis, rheumatoid arthritis and spondylarthritis. 20 In another aspect the
present invenﬁém%é?ﬁb‘gg%é"ﬁf@iﬁ%taméaWLﬁwag%?ﬁ‘@%m@%%ﬁﬁ&MWI‘?Brmula I
accordingsto thedrienideodpstrieNaing.adoedioaraentdos thepel exaseatatite clovexisemnjioned
indications. 25Ftgferalbli e SSMPSHRSIaaA! H5ad Sl arasyling to the invention are used for
(i) chronic bronchitis and chronic obstructive pulmonary disease (COPD) including
pulmonary emphysema, viral or bacterial exacerbation of chronic bronchitis or chronic
obstructive bronchitis, acute adult respiratory distress syndrome (ARDS), bronchitis, lung
20 inflammation, allergic rhinitis (seasonal and all year round) vasomotor rhinitis and
diseases caused by dust in the lungs such as aluminosis, anthracosis, asbestosis,
chalicosis, siderosis, silicosis, tabacosis and byssinosis, exogenous allergic alveolitis,
cystic fibrosis, bronchiectasis, pulmonary diseases in alpha1-antitrypsin deficiency and
cough;
25 (k) diabetes mellitus and its effects (such as e.g. diabetic vasculopathy, diabetic
neuropathy, diabetic retinopathy) and diabetic symptoms in insulitis (for example
hyperglycaemia, diuresis, proteinuria and increased renal excretion of nitrite and
kallikrein);
(I) sepsis and septic shock after bacterial infections or after trauma;
30 (m) syndromes that cause itching and allergic skin reactions;
(n) damage to the central nervous system;
(o) wounds and tissue damage;

(p) benign prostatic hyperplasia and hyperactive bladder;



treatment of osteoarthritis, rheumatoid arthritis or COP{3.-The term "treatment" or "therapy" refers to a
therapeutic treatment of patients with a manifest, acute or chronic indication, including on the one
hand symptomatic (palliative) 30treatment to relieve the symptoms of the disease and on the other
hand causal or curative treatment of the indication with the aim of ending the pathological condition,
reducing the severity of the pathological condition or delaying the progression of the pathological
condition, depending on the nature or gravity of the indication. - 16 - The present invention further
relates to the use of a compound of general formula | for preparing a medicament for the acute and
prophylactic tfeanasnarf ¢isctsgsasvchissarangignitiseurdpsahiolyaitritisl actnsto pefipaatiitis
receptor-medi%seseﬁghémownpﬂ%:@?v\%@@s}a@nmmsef guxedpauesHaNdrRInssdissases as
mentioned above. This 5 use is characterised in that it comprises administering an effective amount of
a compound GG RAMMLT B a physiologically acceptable salt thereof to a patient requiring such
treatment. Thertemripttient fheeferably refers to a human being. 10 In addition to their suitability as

(herapeuilc A /05 BLIDRR NSRS BRIBOCHS Bieispatiasdn e elRRat aRtlcahlpatment of

domestic pets, exotic animals and farmed animals. 15 ATIONS For freating pain, it may be
advantageoudgunadifiether castRInde akEBFARE B9RRSinvention with stimulating substances such
as caffeine or(gthgsfpaipepdgwatingractive compounds. If active compounds suitable for treating the
cause of the painare 2yalable, 2hese ean e pombined with the-compounds gecerdingto the
invention. The fo %Wing compounas ﬁ1ayebe Ls8dfor combination €fﬁerapy, or exagmae: on-steroidal
antirheumaticpré¥SARRUcHatsdompdadie propionic acid derivatives 25which may be selected from

among ajginqpyofen QuElOXiEAGIEn CATRTHEILIESI0BI iR AR OiRRc KRIGRIMRTs Naproxen, oxaprozin,
pirprofen, prangprofen andtgﬁ%)rrofenic acid; acetic gﬁid derivatives which may be selected from among
i

indomethacindcem&aiR, HElBIEALA R FRLCR HiRSEC HHASIRFET RS RIFAMAR LRiFaER0s which may
be selected from amfumdgheeelatfe nanaicdamieyentdenzmitani dhanotited ferraamit ratzats dogoinepiglrtsirboxylic

30acid derivajyyes; oD WSO MBI SRIBRACLITAM AeNg Melns Faepikaibam@nd tenoxicam;

salicylic acid derivatives which may be selected from among acetylsalicylic and sulphasalazine;
pyrazolones vhich nfaf/he tEeaderif aosthPERYBMP A AR CavE TR Path Es'aled EBMIBEWisich may be

selected ffom@monggelrcesiinast atarisaxitionlot eflpie receptor agonists which may for
example be selected from among morphine, Darvon, tramadol and buprenorphine; Cannabinoid
agonists such as for example GW-1000; Sodium channel blockers which may for example be selected
from among chhsansiepies, arresilbablefrs gabadhtreastig ind tREfMeastdd SWjNE dAe  anstorRmnS |

blockers suchygs fps pxampiersisneatidsosfSavatanetaissapariiRAE R LS MRk IMersakish may be
selected from arnonsg for exam Ie q‘u,loxetlne and amitriptyline.
arthritis’and sponde arthritis.
20
In another aspect the present invention encompasses the use of the compounds of the
above-mentioned general formula | according to the invention for preparing a medicament

for therapeutic use in the above-mentioned indications.

25  Preferably, the compounds of general formula [ according to the invention are used for the

treatment of osteoarthritis, rheumatoid arthritis or COPD.

The term "treatment” or "therapy" refers to a therapeutic treatment of patients with a
manifest, acute or chronic indication, including on the one hand symptomatic (palliative)
30 treatment to relieve the symptoms of the disease and on the other hand causal or curative
treatment of the indication with the aim of ending the pathological condition, reducing the
severity of the pathological condition or delaying the progression of the pathological

condition, depending on the nature or gravity of the indication.



Corticosteroids which may be selected from among fonexample betamethasone, 15budesonide,
cortisone, dexamethasone, hydrocortisone, methylprednisolone, prednisolone, prednisone and
triamcinolone. Histamine H1-receptor antagonists which may for example be selected from among
bromopheniramine, chloropheniramine, dexchloropheniramine, triprolidine, clemastine,
20diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine,
trimeprazine azatadine, cyproheptadine, antazoline, pheniramine, pyrilamine, loratadine, cetirizine,
desloratadine, fexofenadine and levocetirizine. Leukotriene antagonists and 5-lipoxygenase

inhibitors whidfhengig$enteixaantienfertecaiadesstrdm aasoriq zemrkast ar@enelakipsmplahliiast and

zileuton. Local anagsfgticsdnaiclmey fee séa@atﬁ‘dqﬁo‘iﬂfs@@ fresmasneot-emBINR] arddidocaine.
30 TRVP1 antagonists which may for example be selected from among AZD-1386, JTS-653 and

PHE-377. Nict#iRe 1o s B QRA20 1o BYAHRIEPICSEISS #4ed PRI, B3RS BRhtor antagonists
such as e.g. A&ddatdd. aiti-4hé bambbodies aadshiCHndntagodistasehieh mantiforedxanpte Gaiselected

from amopg J&%—@&%@%@%m@ Frﬁhh?%oﬁwHﬁéﬂ%&ﬂ@gﬂ%ﬁ&%@%@%&f%%&%ﬁ@&%

NMDA antagonists whic maP/ for example be selected from among CNS-5161, AZ-756 and V-3381.
10 PotassiumERERSE insenaatbrs abwsidleaigath ageepialiepeliifgRatdrRrRIP AL 8 TR RifEh.
15Anti-migraine#glrgst such as e.g. sumatriptan, zolmitriptan, naratriptan and eletriptan. For treating
one or more of the above-mentioned respiratory complaints it may be advantageous to combine the
compounds of general formula 'according to the invention with other active substances for treating
respiratory comsiaenes." Padieinalecirrmply 26kaid 2B for beéRding the cause of the respiratory
complainis are available, these may be combined with the compounds according to the invention. The
compounds of general formula | may optionally also. b use? in conjunction with other
pharmacologith§ AHa0do s L gHiLRlity %Sﬁpgéﬂfbﬂ%ct 42 gﬁr}?\lfgéﬂﬁs RS BPIRREH BT e cted
from among thedfetantimetts;mantichedicel ¢iestncentiobstenekis; pihecRDE 4nintsilsitord, famettreceptor
(CysLT1, Cys| 12, GysLT3) antagonists, inhibitors of MAP kinases such as for example p38, ERK1,
ERK2, JNK1, JNK2, JNK3 or SAP, LTB4- receptor (BLT1, BLT2) antagonists, EGFR-inhibitors,
H1-receptor antagonists, antihistamines, H4-receptor antagonists, PAF-antagonists and P13-kinase
inhibitorss30CXCR1 and/or CXCR2 receptor anGOMBHAIIONSti-tussives. The compounds of general
formula | may also be used in the form of double or triple combinations thereof, such as for example

combinations of compounds of formula | with one or two compounds selected from among
For treating pain, it may be advantageous to combine the compounds according to the

invention with stimulating substances such as caffeine or other pain-alleviating active
compounds. If active compounds suitable for treating the cause of the pain are available,

20  these can be combined with the compounds according to the invention.
The following compounds may be used for combination therapy, for example:

Non-steroidal antirheumatics (NSAR) such as for example propionic acid derivatives

25 which may be selected from among alminoprofen bucloxic acid, carprofen, fenoprofen,
ibuprofen, ketoprofen, naproxen, oxaprozin, pirprofen, pranoprofen and tiaprofenic acid;
acetic acid derivatives which may be selected from among indomethacin, acemetacin,
alclofenac, isoxepac, sulindac and tolmetin; fenamic derivatives which may be selected
from among meclofenamic acid, mefenamic acid and tolfenamic acid; biphenyl-carboxylic

30  acid derivatives; oxicams which may be selected from among meloxicam, piroxicam and
tenoxicam; salicylic acid derivatives which may be selected from among acetylsalicylic
and sulphasalazine; pyrazoiones which may be selected from among apazone and

feprazone; and coxibs which may be selected from among celecoxib and etoricoxib).



- 19 - betamimetics, corticosteroids, PDE4-inhibitors, EGFR-inhibitors and LTD4- antagonists,
anticholinergics, betamimetics, corticosteroids, PDE4-inhibitors, EGFR-inhibitors and
LTD4-antagonists, 5 PDE4-inhibitors, corticosteroids, EGFR-inhibitors and LTD4-antagonists,
EGFR-inhibitors, PDE4-inhibitors and LTD4-antagonists, EGFR-inhibitors and LTD4-antagonists,
CCR3-inhibitors, 'NOS-inhibitors (inducible nitric oxide synthase-inhibitors), (6R)-L-
erythro-5,6,7,8-tetrahydroblopterin (hereinafter referred to as "BH4") and the 10derivatives thereof
which are mentioned in WO 20061120176, and SYK-inhibitors (spleen tyrosine kinase inhibitors),
anticholinergié3pibtstageentsticgwustovbicroiry RDEAIMMbheseieN Rra amibioRorphiembinations
of three activeysiistanarmabiong duhehgnpdnentioned categories of 15compounds are also
covered by the invention. Betamimetics used according to the invention are preferably compounds
selected from among arformoterol, carmoterol, formoterol, indacaterol, salmeterol, albuterole,
bambuterol, b@alieedinbid xgtericls cadiutartdr elemyplite@ly f&0ierol, hexoprenalin, ibuterol,
20isoethaﬁ'in, isoprenalin, levosalbutamol, mabuterol, meluadrin, metaproterenol, milveterol,
orciprenalin, pirbuterol, procaterol, reproterol, rimiterol, ritodrin, salmefamol, soterenol, sulphonterol,
terbutalin, tiar@RfINGHIBORSH Al HinBIE Biay for example be selected from among
6-hydroxy-8-{katagegile; (Aexritto prayaeayi) dclirmdime fayireimydemino]-ethylp
4H-benzo[1,4]oxazin-3-one, 25
8-{242-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyll-6-hydroxy- 4H-benzo[1
,4]oxazin-3-or¢tyse{242iyB 13 hiinet bl pekeaty BlLahiagiivrchgelryaigonotide.
mino]-1-Rydroxy-ethy1}-6-hydroxy4H-benzo[1,4]oxazin-3-one,
20{231(;] Ze (t)F[ljc-)Sx &{%@%ﬁ? alﬂé ’gg)rlg%trgYWIe?ggQ:yﬁmilLﬂgt]brls Q%?Jr?’%? hg/ Qe egglecgg')é% among for
8-{2-[2-(4-fluoesgnhen\ydi)idkdtidenaethghattytdimeno]- 1-hydroxy-ethyl}-6-hydroxy4H-benzo[1,4]oxazin-3-0
ne, N-(5-{213-(4.4-diethyl-2-0x0-4H-benzo[d][1,3]oxazin-1-y1)-1,1-dimethyl-propylamino]-
1-hydroxy-ethy1}-2-hydroxy-phenyl)-methanesulphonamide, - 20 - NI-(5-{243-(4,4-d
iethy1-6-fluord=0LtsRserpifa Nt M2 g Peeeiasied Jrpm among e @xAptBs IatAMB asone.
-hydroxy-ethyjudduaiiasy dehgidylyneikanesidpbosnamidecortisone, methylprednisolone,
N'(5'{243'(44'di‘%}h;gél)r%metr% ﬂi/]s-gﬁoxaoﬁél-#i-atl)r%%%fg 1 ,3]Joxazin-1-y1)-1,1 -d im eth yl - p ro pyl am in
c+l -hydroxy-giﬁyﬂ- -ﬁygrgxy-p enffl)-me hanesulphonamide, 5
N-(5-{241,1-dimethyl-3-(2-0x0-4,4-dipropyl-4H-benzo[d][1,310xazin-1-y1)-propylaminol-

Histamine H1-receptor antagonists which may for example be selected from among

bromopheniramine, chloropheniramine, dexchloropheniramine, triprolidine, clemastine,

20  diphenhydramine, diphenylpyraline, tripelennamine, hydroxyzine, methdilazine,
promethazine, trimeprazine azatadine, cyproheptadine, antazoline, pheniramine,

pyrilamine, loratadine, cetirizine, desloratadine, fexofenadine and levocetirizine.

Leukotriene antagonists and 5-lipoxygenase inhibitors which may for example be selected

25  from among zafirlukast, montelukast, pranlukast and zileuton.

Local anaesthetics which may for example be selected from among ambroxol and

lidocaine.

30  TRVP1 antagonists which may for example be selected from among AZD-1386, JTS-653
and PHE-377.

Nicotine receptor agonists such as for example A-366833.



1-hydroxy-ethyl}-2-hydroxy-phenylymethanesulphonamégde, 8-{2-[1
,1-dimethy1-3-(2-o0x0-2,3-dihydro-benzimidazol-1-y1)-propylamino]-1-hydroxyethyl)-6-hydroxy-4H-ben
zo[1,4]oxazin-3-one, 84241 ,1
-dimethy1-3-(6-methyl1-2-o0x0-2,3-dihydro-benzimidazol-1-y1)-propylaminop
101-hydroxy-ethy1}-6-hydroxy-4H-benzo[1,4]oxazin-3-one,
8-{2-[1,1-dimethy1-3-(2-0x0-5-trifluoromethy1-2,3-dihydro-benzimidazol-1-y1)-
propylamino]-1-hydroxy-ethyfl-6-hydroxy-4H-benzo[1,4]oxazin-3-one, 8-4241
,1-dimethy1-35@Xmeehgrtor aniegosisthyded aepdmtd2é#a1y1)-propylaminoll
-hydroxy-ethyl}-6-hydroxy-4H-benzo[1 ,4]Joxazin-3-one, 15

cthylaminabe A AR ATER o AR SR en mey 1o e b2 Seloced from
R)-1-hydroxy-@+{2dd -8 rettiidAb b RYH 287amino)-phenylk ethylaminopethyl)-1 H-quinolin-2-one,
8-hydroxy-5-[(1R)-1-hydroxy-2-(6-phenethylam no-hexylamino)-ethy1]-1 H-quinolin-2- 20one,
5-[(1R)-2-(2-{444-(2-amino-2-methyl-propoxy)-phenylaminol]-phenyll-ethylamino)-
1-hydroxy-ethYK1-8My KRG aaeftiptoRHD-8%1€, 9[ S TBPABR)-2-hyd roxy-2-(4-hyd roxy-3-hyd
roxymethyl-phenyl)-ethyla m ino]-hexyloxylbutyl)-5-methyl-pheny1]-urea , 25

ng](yl(igfﬁgt 'y@m%l_pﬁgaﬁggé‘?‘@%%%XX?é?t N NS B YUY N 5161, AZ-756
3-(4-{6-[(2R)-21yHré%§12-(4-hydroxy-3-hydroxymethyl-pheny0-ethylamino]-hexyloxy}-
bu;yll)-rt])e@ze)nes#I||ohonamicri]e, | 3-(3-{7-[(2R)-2-hyd roxy-2-(4-hyd roxy-3-hyd roxym
ethyl-phenyl)-ethylam inp]-heptyloxy}- 30propyl)-benzenesulphonamide, 4-((1
R)-2-{644-(3-8%ﬁﬁ§é%ﬁ?é%d?§ %Oﬁyf?ﬁ%ﬁ%&%%ﬁ&y exytam ino}-1-hyd roxyethyl )-2-hyd
roxymethyl-phenol, -21 - N-1 -Ada ma ntanyl1-2-{3-[(2R)-2-({(2R)-2-hyd roxy-214-hydroxy-3-(hyd

roxymethyl)- pheaxlleiydiagrdnel agulghsaybaceta mide, (1
R)-5-{216-(2.2-difluoro-2-phenyl-ethoxy)-hexylam no]- 1 -hyd roxy-ethy1}-8- hyd roxy- 1

H-quinolin-2-one (R,S)-4-(2-([6-(2.2-difluoro-4-phenylbutoxy)hexyllamino}- 1
-hydroxy:ethyAm-thigdamey irugthsiphenelg. Sk«Zid{an(2ammitibtarondrpiipmieihoxiagdam ino}- 1
-hydroxy-ethyl)-2-(hyd roxylm ethypphenol, (R, S)-4-(2-{[4,4-difluoro-6-(4-phenylbutoxy)hexyl]a m
in* 1-hydroxy-ethyl)-2-(hydroxyl10methyl)phenol,

(R,S)-4-(2-{[6 K@’ drerfinereng-phaaisrlttie fhexsimentionad igspbrinetisgpmpiaimsdrs8yrhethyl )phenol,
(R,S)-5-(2-{[6 ddvarli¢oies LoRlaespiiet e iiexyiladmisphehesiddonyLiRacbdiRy decedmingtipm ( 1

H)-one, 15 (R,$)42-({642.2-difl -2-(3-m ethyl phenyl)eth hexyl -1 - hydr. thy1]-

o (hycroxy el NEh B RIS (3 Sam TGP e Sy ae
1-hydroxatethyd)as @nyeheiol ineakipd piee nalis€ Rf M) e2r¢hpuiatymethyihidld arehgdriintyie 44 sk Bidtetrafl
uoro-6-(3-p h%@’ém @Tth%lﬁmmﬁgﬂmhﬁiﬂgtm the invention.

The compounds of general formula | may optionally also be used in conjunction with other
pharmacologically active substances. lt is preferable to use active substances of the type
25 selected from amohg the betamimetics, anticholinergics, corticosteroids, other PDE4-
inhibitors, LTD4-receptor (CysLT1, CysLT2, CysLT3) antagonists, inhibitors of MAP
kinases such as for example p38, ERK1, ERK2, JNK1, JNK2, JNK3 or SAP, LTB4-
receptor (BLT1, BLT2) antagonists, EGFR-inhibitors, H1-receptor antagonists,
antihistamines, H4-receptor antagonists, PAF-antagonists and PI3-kinase inhibitors

30 CXCR1 and/or CXCR2 receptor antagonists and anti-tussives.

The compounds of general formula | may also be used in the form of double or triple
combinations thereof, such as for example combinations of compounds of formula | with

one or two compounds selected from among



(R,S)-[5-(2-{[6-(2.2-difluoro-2-phenylethoxy)hexyllamiri®}-1-hydroxy-ethyl)-2-hydroxyphenyllformamide,
(R,S)-442-({642-(3-bromopheny1)-2.2-d fluoroethoxy]hexyl)amino)- 1 -hydroxyethylk
2-(hydroxymethyl)pheno} 25 (R, S)-N-[3-( 1.1
-difluoro-2-([6-({2-hydroxy-244-hydroxy-3-(hydroxymethypphenyl]-
ethyllamino)hexylioxy}ethyl)phenylpurea, 3-[3-( 1,1 -d ifl uoro-2-{[6-({2-hyd roxy-244-hyd roxy-3-(hyd
roxymethyl) phenyliethyll- am ino)hexylioxylethyl)phenyl]im idazolid in-2,4-d ione,
(R,S)-442-({642.2-difl uoro-2-(3-methoxyph enyl)ethoxy]hexyl}am no)- 1 -hyd roxyethy1]-
302-(hydroxyqethyidiphpiagks SclrilcBoradids (P BechifhHpiers:; HerRiathprssexdlenpaol- 1 -hyd
roxyethyl)-8- hydroxX uinglin-2( 1 H)-one, - 22 -
4-((1R)-24[4,4-diﬁUEr%-@‘-?%fsphenylbutoxy)hexy||amino|-1-hydrox -ethyl)-2-(hydroxylmethyl)phenol,
(R,S)-4-(2-{[6%(3.8igh AR BiphSIRTIPE LT eRTTRTRIONS - IR éyéyt@?ﬁyng@%famnﬁféﬁmhenol,
5 (R,S)-(2-116-(2.2diflyarmyanptenylethoxy)-4,4-difluorohexyljamino}-1-hydroxyethyl)-
2-(hydroxymethy - . . L ) ,

(R,S)-4-( 4[6-'(2.@dﬁ&l’%‘f’éﬁ%’ﬁéﬁo%‘?ﬁtgﬂ S TaneI L drye Pyl S iy droxyimethylyphenol,
3-[2-(3-chloro®phERTRefHERIR- -Ei‘éfﬁpléﬁWﬁcﬁB%'yT)%:?@@?@lmdroxy-2-oxo-2,3-
10dihydro-berzotizERieniyipretaytbinTiDdpettagdpstpionamide,
N-(2-diethylamine-gtayhsNigste (¥ drmpdrotRrds MEO Bav elhirzaelertitiors), (6R)-L-

ethylaminopethyll-3-(2-naphthalen-1-yl-ethoxy)-propionamide, .
7-(2-(2-{342-(2-cRIXH" ﬁe%ﬁ'éﬂ%&ﬂa}‘ﬁf%ﬁ%ﬁghQﬁﬁﬁ?{aﬂr{}]ﬁﬁf8fﬁ§/'%‘?ﬁﬁm8§-1B-Wd)r8x’&‘?e‘fh?/lj-4-hydroxy-3
H-benzothiazol-2derigaties piraafllyhictheréomerdiomrsirinayéh20eS 1 @A ANGiomd S Y Hiartévpiormers and
optionally in the fameef Rt agigatbracceptable acid addition salts, solvates or hydrates

thereof. Preferably, accarding to the invention, the acid additi lts of the betamimetics.are selected
from among h'ydr%ré‘i’]'“ﬂr%f)l?l ee'rﬁ%grobgrgmi@é}t 'ﬁf'fdcrf’od(l:&g%aﬁ?/' r%ﬁﬁ%@%%%@é?‘op osp%g}él,gﬁors'
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,

hydrotartrate, dxyshtsniatiates bydresuasinataitiyshobesronterntd Aydie- mivlirresclpbgnae of

A_\ntich_oli%ergigg r#\lé.ggng%%cgrdém&tgotv@j eig\{) qﬂgr}n%%%gferably compounds select_ed 25from among the
tiotropium salts, preterably the bromide salt, oxitropium salts, preferably the bromide salt, flutropium

salts, preferably the bromide salt, Ipratropiumsalzen, preferably the bromide salt, aclidinium salts,
preferably theBstaminetion wisERRAEHNHPSRRINKFEHOMBIG RIE BN $ORRRUBLS BRIRTIESI{Eom
preferably thesehdpidefsatiotettgredinterol, formoterol, indacaterol, salmeterol, albuterole,

(3R)-1-phenethyl-3-(9H-xanthene:9-carbonyloxy):1-azoniabicycl t
above-mentio%n%rt]al1 %‘g&ﬁh}éﬁg ;%B?r}l’sbé?é atLQéopl)’ h%%r%lgg Bﬁ)’ggl %{ﬁ% %%E% ei% fg rﬁ%%?h%%%@%?%ﬁbi%%%e

above-mntioisegtsafis. isaprprefisrdpypealntdinehl orriuteidningiuag b eneiapirirEeshosMalro!.
methanesulphggatenhitraisiiiRientssRetIAe refiFaisrolumatatel, intaate saxalatanslesiRaspohenzoate
or p-toluenesgl&ggg%tgr,o , ?ellr &?a‘?ir%htllgltia\dn?iﬁ?ggﬂgg?éro_l %gd_ zinterol or
e 6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-
4H-benzo[1,4]Joxazin-3-one,
25 e 8-{2-[2-(2,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
4H-benzo[1,4]oxazin-3-one,
o 8-{2-[2-(3,5-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
4H-benzo[1,4]Joxazin-3-one,
o 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
30 4H-benzo[1,4]oxazin-3-one,
o 8-{2-[2-(4-fluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-
4H-benzo[1,4]joxazin-3-one,
o N-(5-{2-[3-(4.4-diethyl-2-0x0-4H-benzo[d][1,3]oxazin-1-yl)-1,1-dimethyl-propylamino]-
1-hydroxy-ethyl}-2-hydroxy-phenyl)-methanesulphonamide,



iodide, sulphate, methanesulphonate or p-toluenesulpl20nate are preferred as counter-ions. Of all the
salts the chlorides, bromides, iodides and methanesulphonates are particularly preferred.  Other
anticholinergics may be selected from among 5 tropenol 2,2-diphenylpropionate-methobromide,
scopine 2,2-diphenylpropionate-methobromide, scopine 2-fluoro-2,2-diphenylacetate methobromide,
tropenol 2-fluoro-2,2-diphenylacetate methobromide, tropenol 3,3',4,4'-tetrafluorobenzilate
methobromide, scopine 3,3',4,4'-tetrafluorobenzilate methobromide, tropenol 4,4'-difluorobenzilate
methobromide, scopine 4,4'-difluorobenzilate methobromide, tropenol 3,3'-difluorobenzilate
methobromide, JYdpifie[3;84diflisthgberizitieeZwxthdbroaniaeldls. Bloperiot1-y1)-1,1-dimethyl-

9-hydroxy- ﬂUOfer&o%ﬁém%}dﬁi%/m@ib%@ﬁ?mﬂﬁydﬁ@@e&%r%ﬂ%%ﬂwﬂh@é@l@ﬁc%&%r@@xwate
methobromide, sco&ne 9- rlgdro é fluorene-9-carboxylate methobromide, scopin

9-fluoro-fluorehe N-CafRdRyirhtts bRy -2- OWoﬁéﬁ&r@%h?ﬂqmﬁeY@ &arﬁd&&ﬂg&\g
methobromide, 26raﬁgﬁmmB}Hmeﬂyt@tepl%WMywa@vf)eﬂmhmaydlehonanm‘yddopropyltropine

benzilate methobﬁpgggh%% 10 4%ysle qrgQ ltropin %éﬁ[ed?&ggh om| Q}%{-Zf}r? ro@;‘?ﬁ?ﬁgﬁﬁ‘am‘”"

cyclopropyltropln Xy- xan ene ~Carbox cyclop Ine

9-methyl-fluorenetdudiboxgiayg- ﬁwémbméy%@hwmw@methyl xanthene-9- carboxylate
methobromids, g (£YFIORFRRIPBING APCHONM OGS a%QBQWyﬂt%rH}ﬁﬁgﬁhﬁgm%droxy-
no

cyclopropyltropine methyl 4,4'-difluorobenzilate methobromide trope
9-hydroxy-xantheH8Yg: éﬂb@%@ﬁm}o‘ﬂ%@zm' “ABpine 9-hydroxy-xanthene-9-carboxylate
methobromide, 38-{penadiemetin ecmtn@ne exea:ztmuymeomeﬂmbrmule ~yl)-pseopiTRino]-

O- methyl xanthen arbox ethobrg 1t enol [-xanthene-9-carboxylate
methobromlde 1erf}/o IYO?%aC]i%fL:% (()pme xan ﬁ%[n X@ézr‘ O%X;SI’L?,:I%E‘ methobromide, and - 24 -

scopine 9- hydmx@ffﬂefhaﬂl-dmﬂ”efhé Qm@@x@l&uerﬁmﬁm&&@bw ro-benzimidazol-1-yl)-
propylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one,
o 8-{2-[1,1-dimethyl-3-(3-methyl-2-ox0-2,3-dihydro-benzimidazol-1-yl)-propylamino}-
1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one,
15 e N-[2-hydroxy-5-((1R)-1-hydroxy-2-{2-[4-(2-hydroxy-2-phenyl-ethylamino)-phenyl}-
ethylamino}-ethyl)-phenyl}-formamide,
e 8-hydroxy-5-((1R)-1-hydroxy-2-{2-[4-(6-methoxy-biphenyl-3-ylamino)-phenyl}-
ethylamino}-ethyl)-1H-quinolin-2-one,
e 8-hydroxy-5-[( 1R)-1-hydroxy-2-(6-phenethylamino-hexylamino)-ethyl]-1H-quinolin-2-
20 one,
e 5-[(1R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-
1-hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one,
o [3-(4-{6-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-hexyloxy}-
butyl)-5-methyl-phenyl]-urea,
25 o 4-((1R)-2-{6-[2-(2,6-dichloro-benzyloxy)-ethoxy]-hexylamino}-1-hydroxy-ethyl)-
2-hydroxymethyl-phenol,
o 3-(4-{6-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-hexyloxy}-
butyl)-benzenesulphonamide,
o 3-(3-{7-[(2R)-2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylamino]-heptyloxy}-
30 propyl)-benzenesulphonamide,
e 4-((1R)-2-{6-[4-(3-cyclopentanesulphonyl-phenyl)-butoxy]-hexylamino}-1-hydroxy-
ethyl)-2-hydroxymethyl-phenol,



The above-mentioned compounds may also be used-asi salts within the scope of the present invention,
wherein the metho-X salts are used instead of the methobromide, 5 where X may have the meanings
given for X" hereinbefore. Corticosteroids used according to the invention are preferably compounds
selected from among beclomethasone betamethasone, budesonide, butixocort, ciclesonide,
deflazacort, dexamethasone, etiprednol, flunisolide, fluticasone, loteprednol, mornetasone,
10prednisolone, prednisone, rofleponide, triamcinolone and tipredane orpregna-1,4-dien- 3,20-dione,
6-fluoro-11-hydroxy-16.17-[(1-methylethyliden)-bis(oxy)]-214[4- Rnitroxy)methypenzoyfloxy],
(6-alpha,11-beta, N6t sAdha)a(8a1)-ANGX2R)22 {(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)-

16,17-butylidenedioxysf.3-0ilarenbisBygsRXMh4dingtyihio)androst-4-en-3-one (RPR-106541), 15
(S)-fluoromethyl 6,9-difluoro-17-[(24uran Icarbonyg%xy -11-hydroxy-16-methy1-3-0xo-
androsta—l,4-dieﬁé@ﬁﬁr%ﬁﬁi%ﬂé?@%ﬁ?ﬁw&ﬁi XM 'B?éﬁi%ﬁﬁnﬁ’éjyﬁydroxy‘ethy'}‘s‘hf”dmxy“
6,9-difluoro-11-hygayynblirzedgl-3-oxo-17- propionyloxy-androsta-1,4-diene-17-carbothionate, and
cyanomethyl . .
6-a|pha,9§alpﬁa—éﬁL?’()Féfi@é%—%%'r%oﬁ-"‘l@an8Pl%\lprlﬁté)fﬂ')}ti?é}/g?{)qw}ﬂE)'ﬁggg(ﬁfgwfgﬁ(gﬁ%%%bycIopr
opylcarbonyl)oxyragitsdstaenot-diene-17beta-carboxylate, optionally in the form of their racemates,
enantiomers qr digstergaqmes and ARINBBL IR DR ALY REMRSRI ARG s yatives thererirdhg-
solvates and/or hydrates thereof. Every reference to stéeroids includes a reference to any salts or
derivatives, hydra{ﬂ%rkyp%ﬁf}i’cles 25thereof which may exist. Examples of possible salts and
derivatives of the erpidpniayhesadkals einepits sugihas flartnariple sostivaign mpiasaienyisalts,
sulphobenzoates hosfg) atgﬁ, isonicotinates, acetates, dichloroacetates, propionates, dihydrogen
phosphaﬁ%s, palmi Sfte’é,ppl\?a?a‘tes or furoates. 30PDE4-inhibitors used according to the invention are
preferably compalih8$$¢Reife tfodiflapnordepbapytifyttiny iexyiagiim rdfhyditastetiflb 4 dityditegh),
tofimilast, pumafqﬂg‘jw;g“g”gfst, apremilast, arofyllin, atizoram, oglemilast and tetomilast or
5-RN-(2,5-dichloro-3-pyridiny1)-carboxamid]-8-methoxy-quinoline (D-4418), - 25 -
N-(3,5-dichlord-1¢ %%Z(-?p Ry fiuatosanraLs hRamosyyiaminabrofysi-githdine (D-4396
(Sch-351591)), N+(3cdeostichipisipyridi4y3dnd 1-(4-fluorobenzy1)-5- hydroxy-indol-3-yl]Jglyoxylamide

(AWD-12-281 (G\W-8424 4(2- .

fluorophéhyOmet y%—' 2&&%?/%2%‘# ﬂ%‘%ﬁ%é%e}BY&ﬁ?é‘HHﬁ? ¥ f?ﬁéyéﬁ@gl%)ﬁ)h ydroxyethyll-
4-[(2R)-2-[3-(cyclafbpdytoetbmpthengipheny1]-2-phenylethylj-pyridine (CDP-840),
N-[(3R)-3,416’7-t%r@gféggazmezthwfiaéf@.é@ﬁﬂxé%%wws@glﬁa%ﬁﬁﬂsmr@%&;e%@péﬂ§ay&iwa-pyridine

carboxamide (PD-16878
4-[6,7-diethoxy-2E%ﬁ%’@ﬁ}?ﬁ%‘%‘ymethyl)-l-naphthalenyl]-1-(2-methoxyethyl)-2(1H)- pyridinone (T-440),

10 2(446, 7-diathqrys)-2-Rigthyeieemyptaylyhyrpkiimipny 51 s2qapsttlionc 8-(B(Shpyyig by )-
1(2H)-phtha|azin%rée -258

(3-(3-Cycf8penyloxy)-( -a@ﬂ%&%@gﬁ?%ethylamino-8-isopropy1-3H-pur ne (V1 1294A),

betal3-(cyclopentiR@yp42iEri2:2ygifleosot -bEeditsiioaiBxlidauinpl-isoydiokytshybrahhrdntte

(CDC-801), imidazabl pRyAGRI3,2-elpyrazin-6(5H)-one,
9-ethy1-2-methoxy-7-methy1-5-pro

|(D-22888 _ .
5-[3-(cycloperftyl ﬁhgﬁ[\%ﬂﬁ%@ﬁﬁ%9ﬁ-@t@lm1ﬂﬂéﬂﬂﬂ?ﬁ’?@ﬁ¥yﬂ?’@'§5@)%—1)’@@‘78?9@@ UHT-0712),
20 441-[3,4-bis(dtlysyerogihmtyypprent;243-methyl-1-oxido-4-pyridinyl)ethyl]-

alpha,alpszl)a-bi;s(trz'&tg%gm@[pﬂ%—@giﬂEgpoqg]ﬁglagglﬂ_rb%%_ -L[lzil-)'iydroxy-3-(hydroxymethyl)phenyl]-

ethyl}amino)hexylloxy}ethyl)phenyl}-urea,

e 3-[3-(1,1-difluoro-2-{[6-({2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl) phenyllethyl}-
amino)hexyl]oxy}ethyl)phenyllimidazolidin-2,4-dione,

¢ (R,S)-4-[2-({6-[2.2-difluoro-2-(3-methoxyphenyl)ethoxy]hexyl}amino)-1-hydroxyethyl]-

30 2-(hydroxymethyl)phenol,

e 5-((1R)-2-{[6-(2.2-difluoro-2-phenylethoxy)hexyllamino}-1-hydroxyethyl)-8-

hydroxyquinolin-2(1H)-one,



N-(3,5-dichloro-1-oxo-pyridin-4-y1)-4-difluoromethoxy-2 cyclopropylmethoxybenzamide,
(-)p-[(4aR*, 10bS*)-9-ethoxy-1,2,3,4,4a,10b-hexahyd ro-8-methoxy-2-methyl be nzol[s]-
25[1,6]naphthyridin-6-y1]-N,N-diisopropylbenzamide,
(R)-(+)-1-(4-bromobenzy1)-4-[(3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone,
3-(cyclopentyloxy-4-methoxypheny1)-1-(4-N'4N-2-cyano-S-methyl-isothioureidolbenzy1)-2-pyrrolidone,
cis[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-1-carboxylic acid], 30
2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxypheny1)- cyclohexan-1-one,
cis[4-cyano-4(3-éy(¢idprafiAmetiioryesb ditpdrnylbthoxypheyijdyoisibh exatioxys#thyl)-2-(hydroxyl-
(R)-(+)-ethyl[4-(3;{.}3&{9,@&@){@&-4-methoxyphenyl)pyrrolidin-2-y|idene]acetate, - 26 -
(S)-(-)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyOpyrrolidin-2-ylidene]acetate, 9-cyclopentyl-5,6-di
hydro-7-ethy13- (SR EAY -Gy S SR PIOR RN S BRI R A=t )-2-
9-cyclopentyl-5,@rgdrby@rrthy@ishénditert-butyl)-9H-pyrazolot3,4-c]-1,2,4-triazolo5[4,3-a]pyridine,
optionally in the f of their ates, enantiomers, diasteteomers and optiopally in the farm of the
pharmacc?logi?:all@i ;%%g%?f%léaa%ccﬁg? 58%?6}?” seé]@%gﬁ fég b%ﬁi%?gtee)g @r’e’:%t}.' Eﬁé{é?ﬁm?/?hﬁ cording to
the invention, aci@-udittosnsaitylapbessliected from among iohydrochloride, hydrobromide, hydriodide,
hydrosulphate, hxﬁrgr;zu%pér@@aﬂxﬁrm@sﬂsﬁyB?Jageég%éwﬁ5%\_HEﬁtearhy%swaﬁl.@elngerwetate,
hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate and
hydro-ptoluenesuﬂﬂﬁ%ﬂ%ﬁ@?ﬁ@EGFR-inhibitors used according to the invention are preferably
compounds selecigd-{roenIsrophe Belwivag. rasitizualkniRe-ailim NN £ ABXrELF)-dWel2 BoR-62,
gefitinib,1canertin£tl)ha go?gleongg iarole-7-yl)-ethylamin l-ethyl}-propionamide
4-[(3-ch|o?o-4-fluoro¥) enypamlnof-(%J>-{[4-y(l orphotine -yf)‘yi-gxdgg-burPen-l-yl]amino}-
7-cyclopropylmetNe(@ydipimderolimestt!)-N-{2-[2-(4-hydroxy-2-oxo-2,3-dihydro-benzothiazole-7-yl)-
4-[(3-chloro-4-fluspphamybREDRIG HAMNaANABIIR R AcrHIHIES - 1-yI]amino)-
7-cyclopropylmethoxy-guinazoline, _ )
4-[(3-chloro-4%ludréptrerizinsblosc e Ry NredhiainahnpLie bRep wWicky/gmino)-1-hydroxy-
yllamino)-7-cycloptepymethexy-gHibazrebieazol-2-one,
4-[(R)-(1;ghenyl-ethyDamino]—6-{[4-(morpho|in-4-y1)-1-oxo-2-buten-1-yl]amino}-
257-cyclopentyloxy-guinazoline,
4-[(3-chloro-4dhiiersibhieripp denin of heja mreraientAyRItioNsh shightsiameysiabt eRial. inyamino}
'7'CyC|0pr0pymmWe%H@ﬁﬁQ!jB%gicaﬂy acceptable acid addition salts, solvates or hydrates thereof.
oo S R ML Q4GB BIR Ry Bk ity gy -Aamino)
4-[(3-chloro-4dtler@premydmengohBitbméiiRie 2hptzthosyridet hytgdide iyt prsoliphaty 1)-
1'OX0’2'Qéjterhr%ﬂweﬂ&%éi&wlmgwﬁé%m KYrNAZAHRirate, hydromaleate, hydroacetate,

u

4-[(3-chloro-4-fluoro-phenyl)aminol1-6-[24(S)- -methy|-2-oxo-mor%holln-4-y1)-ethox I-
7-meth0xy-guh¥§£%ﬁ'ﬁ@fen éyfi[ofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate

and hydro-p-toluenesulphonate.

Anticholinergics used according to the invention are preferably compounds selected
25  from among the tiotropium salts, preferably the bromide salt, oxitropium salts, preferably
the bromide salt, flutropium salts, preferably the bromide salt, Ipratropiumsalzen,
preferably the bromide salt, aclidinium salts, preferably the bromide salt, glycopyrronium
salts, preferably the bromide salt, trospium salts, preferably the chloride salt, tolterodine,
(3R)-1-phenethyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2,2,2]octane salts. In
30 the above-mentioned salts the cations are the pharmacologically active constituents. As
anions X the above-mentioned salts may preferably contain chloride, bromide, iodide,
sulphate, phosphate, methanesulphonate, nitrate, maleate, acetate, citrate, fumarate,

tartrate, oxalate, succinate, benzoate or p-toluenesulphonate, while the chloride, bromide,



4-[(3-chloro-4-fluorophenypaminol-6-({44N-(2-methoxg3ethyl)-N-methyl-amino]-1-oxo02-buten-1-yl}ami
no)-7-cyclopropylmethoxy-quinazoline,
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yl]amino}-7-cyclopentyloxy-quinazoline, 5
4-[(R)-(1-phenyl-ethyDamino]-6-{[4-(N,N-bis-(2-methoxy-ethyl)-amino)-1-oxo-2-buten-
1-ylJamino}-7-cyclopropylmethoxy-quinazoline,
4-[(R)-(1-phenyl-ethyDamino]-6-({44N-(2-methoxy-ethyl)-N-ethyl-aminol-1-oxo02-buten-1-y1}amino)-7-c
yclopropylmeihdide.caiilmhatdineethanesulphonate or p-toluenesulphonate are preferred as counter-
4-[(R)-(1-phenyliethy RRminek titAhiedus bRty ibdlaaeinv ABnRkd R HIEb WrN-1-yllamino)
-7-cyclopropylmethoxy-quinazoline,

4-[(R)-(1-phe RATBTHAMN AR 84 4-[N-(tetrahydropyran-4-yl)-N-methyl-am hop
-0X02-buten-Ioyhamaim@hdlogctipr opyrhe beaytefiinanameng

4-[(3-chloro-4-flugrophenylamingl-6{[4- i Ino)-1-oxo-2-buten-1-

yIIamino}-57((R')-te?'E? ﬁ{/]g?gfég?é@%yﬁﬁﬁégﬁtgﬁﬁﬂ%f@?@
4-[(3-chloro-4sfluseopmeriBeadinheMme(prigortatinritiopemmids)-1-oxo-2-buten-1-
yllamino}-7-((SHekghkdrofttiaRs &, !LM%\Q%@HQ‘?methobromide, _ _
4-[(3-chloro-4-fluorophenyl)amino]-6-({44N-(2-methoxy-ethy1)-N-methyl-amino]-1-oxo2-buten-1-yllami
no)-7-cyc|opehtyf69<§’ﬁa9‘ i ,,2~d|pheny acetate méethobromide,

4-[é3-chIorO-GHIu%ﬁéﬂ@ﬂy!lka,mmqilrtéaf[éo(bbgy@li@mwdhwbmmhwramin0)-1-0><0-2-
20buten-1-yllamino}-7-cyclgpentyloxy-quinazoling, .
4-[(3-ch|6?o-4-‘ﬂu8P§BW§n§/8aﬁn?ﬁgﬁ?@ﬁ“% %RE Jlﬁ?%@?ﬁ%ﬁﬁ%bqi’-oxo-z-buten-1-
yllamino}-7[(Ry)- (tetradnya b i Haifie@rpOameith ey etfubazolie,

YN pahggine)-1-ovo-2-buten -

4-[(3-chloro-4-flugr

yllamino}-7-[(S)- g%r%‘hydrofuran- -yl)methoxy[-quinazoline, 25

4-[(3-ethynyl-shegbemirb} siflusisbenrtatomebeiry)idginazoline,
4-[(3-chloro-4flugrapheryhaminglufsAme paliBstarl@ropyloxy1-6-Rvinylcarbony1)-
aminoj-quinazoline, 44(R)-(1-phenyi-ethyl)amino]-6-(4-hydroxy-pheny1l)-7H-pyrrolo[2,3-d]pyrimidine,
3-cyano-#-[(3%chiBPESNAGRY ﬁ@fﬁﬁ‘é?ﬁﬁ&]%gﬁ@mmtﬁim KMAS)-1-0x0-2-buten301-yl3amino}-7-
ethoxy-quinoligie tropenol 9-fluoro-fluorene-9-carboxylate methobromide, _
oo A T IRTneE Gmsihgngeu phonyiethyhaminojmethy - fura
4-[(R)-(1-phenyl-stiopberfifiop6-f[dd(Ee B romthyty2atx ovettmrpioohidel -y 0- 1-0xo-2-buten1-yllamino}-7-m
ethoxy-quinazpliquﬁéﬁgﬁg%QB%ﬁrﬂ @Qg&y&&@%@;ﬁé%@p&ﬂmgglin-4-y1)-1-oxo-2-buten-1-yl]a

no}- 7-[(tetrahydrofuran-2-yhmethoxy|-quinazoline, .
4-[(3-chlepo-4%luseopinenyagtinbiiegaad KemexdalganiRgbsayReamino]- 1-oxo-

2-buten-1-yllagninQ)s Gk efgERAR3ty hneetbererhridinazoline,
4-[(3-ethynyl-pheny)amino]-6-{[4-(5.5-dimethyl-2-oxo-morpholin-4-y1)-1-oxo-2-butenl-yllaminopquinaz
oline, 4-[(3-cRYSIRIRRYIT R BReng PR 2RI BRIV LB 8% 0-morpholin-4-y1)-ethoxyk
107-methoxy-6uiagaehfshyltropine 9-hydroxy-xanthene-9-carboxylate methobromide,

e 8 e SRR i o0
4-[(3-chleso-44lucycipbrepy Damim 8} ad Py (22 rdiermtHIA -G dyate pheiebtoy@idgthoxy] -
BRI i e S
e cyclopropyltropine methyl 4,4'-difluorobenzilate methobromide,

e tropenol 9-hydroxy-xanthene-9-carboxylate methobromide,

e scopine 9-hydroxy-xanthene-9-carboxylate methobromide,
30 e tropenol 9-methyl-xanthene-9-carboxylate methobromide,

e scopine 9-methyl-xanthene-9-carboxylate methobromide,

e tropenol 9-ethyl-xanthene-9-carboxylate methobromide,

e tropenol 9-difluoromethyl-xanthene-9-carboxylate methobromide, and



ethoxy}-7-methoxy-quinazoline, -24 -
4-[(3-chloro-4-fluoro-phenyl)aminol-6-[1-(tert-butyloxycarbonyl)-piperidin-4-yloxy]-
7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyhamino]-6-(trans-4-amino-cyclohexane-1-yloxy)-7-methoxy20quinazoline,
4-[(3-chloro-4-fluoro-phenyhamino]-6-(trans-4-methanesulphonylamino-cyclohexanel-yloxy)-7-methox
y-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7-methoxyquinazoline,
25 4-[(3-chloro-4-fluoro-phenyham no]-6-(1-methyl-piperidin-4-yloxy)-7-methoxy- quinazoline,
4-[(3-chloro-4+lusrogihe Aytnaminghet{il-RantheroicasyoOgkateongtbphyemdtia-4-yloxy}-
7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-Rmethoxymethyhcarbonylkp
pendin-4-y|oxﬂi§07-methoxy-quinazoline, .

4-[(3-chloro-4-FRF RO AANRD ] S RPERLEITEY RIRD 29 Yeethss S bsife scope of the
4-[(3-chloro-4 gleesatpinasmtidamimeldd the2rastatylaruie ethybepipatichd-df yhexylethobromide,
7-methoxy-quij li - 29 - , , - .
4-1(3-chlc¥ro-4\yIuo%rolggﬂ%%@%\all?nﬂl?%P@?Pe'?rga%?/g?gpf?rraﬁ- e§?c‘>?<t§/f r-ee'thoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-64(S)-tetrahydrofuran-3-yloxy)-7-hydroxyquinazoline,
4-[(3-chloro-4 dlyaiedebsrayds miaa]Ldsediiad sl tapiaenfoyl exy brelerabRtbempatinas e guisarotie,

3 chloro-4 et B S MR RS S R s o)

4-[(3-chloro-4dt@roethasoysasiinBdtrivsish! e diplitsaonkyDiearsdngllaninsi@gciotiexane-1-yloxy)-7

-methoxyuinazalin@ic, Fredr_ﬁsone, rofleponide, triamcinolone and tipredane orpregna-1,4-dien-
4-[(3-chIoro-4-fluoro-pheny)am|n0p6-{trans-4-[gmor holin-4-yOsulphon Iamlno]-

cyclohexane-1-ylg-4nethdrtiibabyxy-16.17-[(1-methylethyliden)-bis(oxy)}-21-{[4-
4-[(3-chloro-4-flugratilxeythyilbehtbytiixahyealipleant bylaxyp) alptia p(STY ) dMEX0E 01WY)-quinazoline,

4'[(3'Ch|or0'4flqu?12%ﬁ% gpéfl rﬂien l%g%l-%eérg‘u MS'F&’HW-%Q 6¥%/sz¥2(%'éi?r{ylthio)androst—4—en-3—one

15methanesulphony oxy)-quihazoline,
4-[(3-chloro-4-fludrFBhE@mino]-6-{1-[(piperidin-1-yl)carbonyl]-pipe din-4-yloxy}-

7-methoxy-quinagelifBoeromethyl 6,9-difluoro-17-[(2-furanylcarbonyloxy]-11-hydroxy-16-methyl-3-oxo-
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-aminocarbonylmethyl-piperidin-4-yloxy)-
7-methoxy-quinaf8ﬁiﬁ%s;t§ ,4-diene-17-carbothionate,
4-[(3-chloro-4-+flues)-{hexytramael-a(cis-aS\1 @raifiydropyiranedoy® ¢ ariveittyf]-3-oxo-17-

N-methyl-aminol- e-1- )74t ont-quinazoline, d
4-[(3-chIoro-4-f|u§r>(é))%!g#§ﬁ\§/l a?n;}#(%%g(c’lg@- N-Rm%%g%oﬁ?nA-nggrbonylI-N-methylamino}-cyclohexan
e-1-yloxy)-7-metlyrpaoaiagdimeha, 9-alpha-difluoro-11-beta-hydroxy-16alpha-methyl-3-oxo-17alpha-

4-[(3-chlggo-4-flugpoy phemvparinslSdeisrdoiNd (BepsmorlinaAdrdsulrhomdld meshy 2R 88xnatecyclohex
ane-1-yloxy)-7-methoxy-quinazoline,
41(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-ethansulphonylamino-cyclohexane-1-
yloxy)-7-methogtieqaityainchedorm of their racemates, enantiomers or diastereomers and optionally in

4-[(3-chloro-4+fluqrosp Bemd)aminglPaclaaiaanss i any koinasd syl pilfte S teresfnazpline,
reference to steroids includes a reference to any salts or derivatives, hydrates or solvates
25  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, dichloroacetates, propionates, dihydrogen

phosphates, palmitates, pivalates or furoates.

30  PDE4-inhibitors used according to the invention are preferably compounds selected from
among enprofyliin, theophyllin, roflumilast, ariflo (cilomilast), tofimilast, pumafentrin,
lirimilast, apremilast, arofyliin, atizoram, oglemilast and tetomilast or

e 5-[(N-(2,5-dichloro-3-pyridinyl)-carboxamid]-8-methoxy-quinoline (D-4418),



30 4-[(3-chloro-4-fluoro-phenyl)aminol-6-(1-methanesgéphonyl-piperidin-4-yloxy)-7-(2-
methoxy-ethoxy)-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-0-(2-methoxy-acety1)-piperidin-4-yloxyl7-(2-methoxy-ethoxy)-qui
nazoline, - 30 - 4-[(3-chloro-4-fluoro-phenypamino]-6-(cis-4-acetylamino-cyclohexane-1-yloxy)-7-
methoxy-quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-[1-(tert-butyloxycarbonyl)-piperidin-4-yloxy]-7-methoxyquinazoline, 5
4-[(3-ethynyl-phenyl)amino]-6-(tetrahydropyran-4-yloxy]-7-methoxy-quinazoline,
4-[(3-chloro-4«ludtd3pheivyiamihoki6 ciprtiny(pisepickantidiSead boxytNdnfe tbrdaneiimg)-cyclohexane-

1-y|oxy)-7-meth06w%mg%gljﬁ@% Sch-35159?\? N-(3,5-dichloropyrid-4-yl)-[1-(4-fluorobenzyl)-5-
4-[(3-chIoro-4-fluoro-phenypam|n0(]-6—(C|s-4-

_ -i%(f-meth I-plperazm-l-%/ carbonyl]-
N-methyl-amino} BERNERARESTY)BYS s YIamIER Wauﬁﬁé%h@\f@m 0)). o-[(2-
4-[(|3-rc])hIoro-4iﬂulﬂmbaéwmm]}@{msﬁﬁymmpm% 4t csibsunitedrantihe (NCS-613),
cyclohexane-1-y =f- oxy-quinazoline, -
L chiogo A e e e T e nsmahenLt 3 phmyspricine (CDP-840),
yloxy}-7-methexybgliataizélhe, -tetrahydro-9-methyl-4-oxo-1-phenylpyrrolo[3,2,1-jk][1,4]benzodiazepin-
4-[(3-chIoro-4-flu@[9,]94{1?9@@@@%&6%{%—&1‘{@r@_h@l%f\carbonyII-piperidin-4-yloxy}-

157-(2-methoxy-ethoxy)-quinazoline,
4-[(3-ethyny|-pheﬁ;ﬁ@fflﬁi%‘]@&(&u%réé?ﬁnyﬁfﬁémmﬁtwmémPf‘-tﬁ?é%ﬁé%)‘-tﬁaiﬁﬁztaﬂﬁé?thw>-2(1 H)-
4-[(3-ethynyl-phepyfisintne}-644emethyl-piperidin-4-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyl-phepyhaming]-6-(1- anesulphonyl:piperidin-4-yroxy)-Z-methoxyquinazoline, 20
4-[(3-ch|g?o-4-'ﬂugf)@§§gr31%§‘é’f %%%fﬁéﬁﬁ!&%%ﬁ:ﬂ? r?i’?%-e? r% 'Eéi@ﬁ%w@f}?’%ﬁ” oline,
4-[(3-chloro-4-fludtarpremibaintoled(L38spropyloxycarbonyl-piperidin-4-yloxy)-

7'methoxy'quma@J@?cycioFenylox -4-methoxybenz¥l)-6_—ethyiamino-8-isoprop?ll-3H-purine (V-
4-[(3-chIoro-4-f|uoro-é)heny )amino]-6-(cis-4-methylamino-cyclohexane-1-yloxy)-

257-methoxy-quiﬁé%ﬁ ,
4-[(3-chloro-4-<flueenszerybRBEERBIE BN BRe )XY RaetyddNtBalidxbarming]ndole-
cyclohex%ne-l-ylgg -7érrpaetril(§é<é%@ line,

4-[(3-ethynyl-pheh aRSINO L -({)lperi IN-4-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyl-pheinylarolic]-eil+{@efdeiedxyrarie O ipatidethyrdxylk hongthong B0t bimaptine,
4-[(3-ethynyl-phe(y_lﬁgggg)]-6-{1-[(morpho|in-4-yOcarbonyI]-piperidin-4-y|oxy|7-methoxy-quinazoline, -
31 - 4-[(3-chIoro-4-f|uoro-phenypamino]-6-{1-Kcis-2,6-dimethyl-morpho|in-4-yOcarbon3/I -
piperidin_4_y|Oyy)ﬁﬁ}ﬁgmwwmgz)oﬁﬁggthoxyphenyl]~3—[(3-methylphenyi)methyl], (3S,5S)-2-piperi-
44(3-chloro-4-flualingpeepypaming]-6-{1-[(2-methyl-morpholin-4-ypcarbonyl]-piperidin4-yloxy)-7-metho

xy-quinagoling; S L O R RS Y AINCE-Bs (iR Py B F DRIl 2.2 Lhept-5-y1)-
alpha,alpha-bis(trifluoromethyl)-benzenemethanol (L-826141),
¢ N-(3,5-dichloro-1-oxo-pyridin-4-yl)-4-difluoromethoxy-3-
cyclopropyimethoxybenzamide,
e (-)p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-methoxy-2-methylbenzo[s]-
25 [1,6]naphthyridin-6-yl}-N,N-diisopropylbenzamide,
¢ {R)-(+)-1-(4-bromobenzyl)-4-[(3-cyclopentyloxy)-4-methoxyphenyl]-2-pyrrolidone,
¢ 3-(cyclopentyloxy-4-methoxyphenyl)-1-(4-N'-[N-2-cyano-S-methyl-isothioureido]-
benzyl)-2-pyrrolidone,
e cis[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-1-carboxylic acid],
30 e 2-carbomethoxy-4-cyano-4-(3-cyclopropyimethoxy-4-difluoromethoxyphenyl)-
cyclohexan-1-one,
e cis[4-cyano-4-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol],

o (R)-(+)-ethyl[4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidin-2-ylidenelacetate,



carbonyll-piperidin-4-yloxy)-7-methoxy-quinazoline, - 26 -
4-[(3-chloro-4-fluoro-phenypamino)-6-{1-[(NI-methyl-N-2-methoxyethylamino)carbonyl]-piperidin-4-ylox
y)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-ethyl-piperidin-4-yloxy)-7-methoxy-
10quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(2-methoxyethyl)carbonyl]-piperidin-4-yloxy)-
7-methoxy-quinazoline,
44(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(3-methoxypropyl-amino)-carbonyl]-piperidin4-yloxy}-7-metho
Xy-quinazoline, 15 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-methanesulphonyl-N-methyl-amino)-
cyclohexane-*-ylXy(-FethgtiHeidyoy olprertlitexy-4-methoxyphenyl)pyrrolidin-2-ylidene]acetate,
4-[(3-chloro-4flugrespRepyhaminalrgdcis ANiesesNamedlranalsysighesangLylpsy]-7-methox

y-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino -6-(trans-4-methylamino-cyclohexane-1-yloxy)-
207-methoxy-quilfa3@|Rg;dine and

4-[(3-chloro-4+flugreyplageytyas mralrgdisanstyN-retrresdphami-doBetiuylapunaizolo-

cyclohexasne-1-y|§1><¥1é1 -rrg%tlﬂgxy-quinazoline,
4-[(3-chloro-4-fluoro-p eYnypamino]-6-(trans-4-dimethylamino-cyclohexane-l-yloxy)-

7-methoxy-quinazoline, 25

4-[(3-chloro-AliRrRrRNanKb oA GréiFaassfahid(BRsRiiRe; ids R RRAYE-NaREYpYonally in the

(5 ehioro 4 B BRI S SR ABIR$E18 2SR Bl PS5 BElpsytes thereor.

7-[(S)-(tetrahyrirefereduty 2a8enetimgiy] iheimazotine, acid addition salts are selected from among
4'[(3'°h'950'4ﬁ§1ﬂ?68|59$}?d%¥ PREHARb L TREERBRRRU RNABYBIRAL A dtopREYHate,

30methoxy-quihazoline, ' ‘
4-[(3-chloro-4THsEPaBheRg DURTABRIE- (LETRMHba R BYERAMR FRIR, D Ydmasixisy il - 32 -
3-cyano-4-[(3tshiastr e aiestbranin aldrdidtéhs NrptirostiaglaminoydrebenZobtdent-wiaroipo}-7-eth
oxy-guinofine;[ [4;}“3;%}1I%E(r)}-aé%gluorophenyl)amino]-6-{[4-(homomorpho|in-4-y1)-1-oxo-2-buten-1-y1}-
amino}-?-[(S)-&e raﬁy fo uran-3-yOoxyl-guinazoline, 5
4-[(3-chloro-4-fluorophenyl)amino]-7-(2-(4-[(S)-(2-oxo-tetrahydrofuran-5-yOcarbonyl]-
piF[)(eraﬁl%l'y]éﬂtﬂﬂm?iﬁ)I@t{l&Y@ML@ Q@Wv?ﬂ@iﬂpﬂhgﬁﬂﬁﬁmﬂﬂ%re pref?rably Co)mpounds selected
4-[(3-chloro-4-fluorophenyl)amino]-7424(S)-6-methyl-2-oxo-morpholin-4-y1)-et - .
6-Rvinyl Carboﬁ&’lyaﬂ%ﬁa?-é: mé%qi]%et'rastuzztma@, pa%numumab ?— Rg*r-]E%#} l\/?amég-Gz, gefitinib,
4-[(3-chloro-4dhmertipibeamd)artoiimod 8444(R)-6-methyl-2-oxo-morpholin-4-y1)-butyloxyk
106-[(vinylcarQonyhaminol IWinag & ny 1\ amino]-6-{[4-(morpholin-4-y})-1-oxo-2-buten-1-ylJamino}-
4-[(3-chIoro-4-f|uorg%?1&en%l amllno -%4%%?%‘%&%%-5%?8—rﬁcl)?phgl?n-d?-))(/ol)-bdjtﬁgxyf(]ammo}
6-[(vinylcarbonyl)&HASREANERS ARy -gHipazoline,
4-[(3-chlgpo-4-fluargpheimidamineisshEdyidintaibqpoamansthyiathivib Nt Rethox@ar eryeedynami
nol-l-oxo-2-buter}-1- Paminq -7- Xclo rolpa}/lm.ethoxy-guinazoline, 15
-c% opropyimet xy~gu1 zoline,
e 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-cyclopropylmethoxy-quinazoline,
e 4-[(R)~(1-phenyl-ethyl)amino}-6-{[4-(morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-
25 7-cyclopentyloxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-
2-buten-1-yllamino}-7-cyclopropylmethoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)aminol-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-
2-buten-1-yllamino}-7-[(S)-(tetrahydrofuran-3-yl)oxyl-quinazoline,
30 e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{[4-((R)-2-methoxymethyl-6-oxo-morpholin-4-yl}-
1-ox0-2-buten-1-ylJamino}-7-cyclopropylmethoxy-quinazoline,
o 4-[(3-chloro-4-fluoro-phenyl)aminol-6-[2-((S)-6-methyl-2-oxo-morpholin-4-yl)-ethoxy}-

7-methoxy-quinazoline,



optionally in the form of their racemates, enantiomers gr diastereomers, optionally in the form of the
pharmacologically acceptable acid addition salts, solvates and/or hydrates thereof. Preferably,
according to the invention, acid addition salts are selected from among hydrochloride, hydrobromide,
hydriodide, hydrosulphate, hydrophosphate, 20hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate
and hydro-ptoluenesulphonate. LTD4-receptor antagonists used according to the invention are
preferably compounds 25selected from among montelukast, pranlukast and zafirlukast,

or(E)-8424444-(4-f(Geroiphe Ayl nepkgipyiEmyinefHeiyt N2 Rhidetotrazet iy N-Aitiybeniogytanat-one

(MEN-91507), 446-acety-343-(4-acety)-3- Lo \thio)propoxy]-2-propylphenoxy1-
butyric acid (MN-%%D%%%% f’?ﬁ*é)ﬁﬁcﬁwc%fﬁé‘ﬁwﬁﬁWBMm@%M@

- 2-(é, uoro-2-guinolinyl)ethenyl)phenyl)-3-(2-(2-hydroxy-2-
prOpyI)phenyI)‘thié)Hﬁ?ﬂWWJW}?ﬁ goybafingdifi-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
ﬁ-(é(l(R)-ls(s-(i-(gqaﬁgwm@?a@a@[?yﬁmmi%&mf)-(E)-ethenyl)phenyl)-sé@-(gl-

ydroxy-1-methy enpyl)propyl)thio)me clopropaneacetic acid and. - 33 -
D100 ch bt sty T R e BB R R R LA A o 20 e o
their racemates, éndiativnuers;cgdsperpgimetsamehojptiantly, in the form of the pharmacologically

acceptable acjd qgﬂﬁpﬁ s@g‘f%%;%%%&yéhz qﬁgfgm&t‘g@[ W@_Nyetﬂgggﬁgm_q%gginvention,

acid addition salts are’ selected from among hydrochloride, hydrobromide, hydriodide, hydrosulphate,
hydrophosphate, $i94 i bireiagihfreMeleP Apdmathats avriertiRgeate, hydroacetate, hydrocitrate,

hydrofumaratg, hydirtartiratRnhieieppaimopsdraspeenManbyphgnzeateiaihesPPoxo-
toluenesulphonat .ng sallts or der'év tivef whict] th?hLTD4-receoq.tor antagonists may to optionally be
% Ate T

capable &f formiri e’gﬁﬁ%'?o Xarmp18P ARy AN 286¢ as for example sodium or
potassium salss, alk&ind -ehehysaltsy! suiphoetZetd & iptiosivbates)-ehibbtnediigsamietdttoxo-
propionates, dihyg_mgg_'p_@%gm%g_sﬁ_%m;%t&%@% eqsuwa%q%t’es. 15Histamine H1 receptor

antagonists used according to the invention aré freferl%% compounds selected from among epinastin,

cetirizin, azeldstift; ISxeihadfiriueirpbenaam notR=tn NN dimsthy xsteeifcno e84 1dimetinden,
clemastin, bamipimagaxehingpReritimardFoRM @MBkyJQXNtRFINe: chlorophenoxamin, dimenhydrinat,

diphenhydramin, hazin, ebastjn, tad| loratidi d meclozin, gptionally 20in the f
of thor 1o R ARG ATR PO o S DN A T WRBIeE SN SR B Lologicaly
acceptable acid adlditiowsaH$s stivatesi mfirpdrdtgoxhierrofaolferably, according to the invention, the
acid addition galtg are SRICGIRd, D) AMONSNNA[%c K’-ﬂ@'-%z-*?é(é’r‘(%@(f@? YHERGIden rogyiphate,

hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate, hydroacéetate, hydrocitrate,
25hydrofumarate? Brandiae ML foRAIeRE HY ARyt BREE hydrobenzoate and hydro-p-

toluenesulphonate [(digkerine b aIRPIATAMRGIH NSSRIasespdinonie g dnviapiiaroatepreferably
compounds suchba% fg)_gg amg!g g;_-ghl roé%tHl-iQd_o%}Zé%?i-n(g-methyl-l-piperazinyl)- 30methanone
(JNJ-7772‘?120), op%lgnallkﬁin"ﬁwe }orrr?%?)ﬁelryrac)éﬁla es, enantiomers,
s 4-[(3-chloro-4-flucrophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-[(R)-(tetrahydrofuran-2-yl)methoxy}-quinazoline,
e 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-[(S)-(tetrahydrofuran-2-yl)methoxyl-quinazoline,
25 o 4-[(3-ethynyl-phenyl)amino]-6,7-bis-(2-methoxy-ethoxy)-quinazoline,
o 4-[(3-chloro-4-fluorophenyl)amino]-7-[3-(morpholin-4-yl)-propyloxy]-6-[(vinylcarbonyl})-
aminol-quinazoline,
¢ 4-[(R)-(1-phenyl-ethyl)amino]-6-(4-hydroxy-phenyl)-7H-pyrrolo[2, 3-d]pyrimidine,
¢ 3-cyano-4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-
30 1-yllamino}-7-ethoxy-quinoline,
s 4-{[3-chloro-4-(3-fluoro-benzyloxy)-phenyljamino}-6-(5-{[(2-methanesulphonyl-

ethyl)amino]methyl}-furan-2-yhquinazoline,



diastereomers and optionally in the form of the pharmaegologically acceptable acid addition salts,
solvates or hydrates thereof. Preferably, according to the invention, acid addition salts selected from
among hydrochloride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate, - 34 - hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate are used. MAP Kinase inhibitors used according to the invention are
preferably compounds 5selected from among: Bentamapimod (AS-602801) Doramapimod,
5-carbamoylindoke (BBt 169 G- aotaeboriA)(LFo-clifethpphengtaminolinedc3 4 ldifkoPophieny 1)-3-

lopyridinecarboxangifig(iN-73R2thoxy-quinazoline, _ o
alpha-[21[2-(3-pyridinyl)ethyl amlno]-4-pyr|mldlnl\gll-z-benzoth|azoleaceton|trlle (AS-601245)

9,12-epoxy-1#-dirke] P d-4yerppeny RmiP AR AM A28k kORISR bcid
(CEP-1347), and71fiddiah (Arehlainhanyid)noxl-auetaydtidepiperidiny1)-1H-pyrazol-4-ylkpyrimidine
(SC-409), optionglly.jn the form of their racemates, jomers, diastereomers and gptionally in the
form of the ph%rr%éﬁ%l%@?crgﬂ{/%%%@ &%r]gffgg? ' 3%%&%:3@%@ Sﬁ%clnrll%%s?xgé?va@éa&”ﬁo 'Fté?é(g_thereof.
20 Neurokinin (NEbuwenNK3)amiagpbiilts trard mfammtify imeteorylantiorzaliegareferably compounds

selected from amppg: spRyed ARGy NGRAMEGUABE ARG QRIARRBKARhE IR, 05 h&ihten-

racemates, enantiomers, diastereomers and optionally in the form of the pharmacologically acceptable
acid addition saltd;}5BRRISWBRAAEE or hydrates thereof. 25 Antitussive substances used according

to the inventian a4g(prefesably eampehls)seieeies ramaanasthiyslmensionsh s mr-anyi plaeioxy]-

carbetap%ntane a,r]% % &rqm&%homhgne, optionally in the form of their racemates, enantiomers,
diastereomers and op ionélﬂ/ Inthe form of the pharmacologically acceptable acid addition salts,

prodrugs, solvwates[63-80layehbfemthahafyl)aginoh§d 2dRyiHismthal rhinota iR D-Gyhrethdfvta
n-2-yl)propylja minalSyelebud&her _%gmg(?%-@gﬂ%@, optionally in the form of its racemates,
d ally i

[ in the Torm of its pharmacologicall)ﬁlcceptable acid

enantiomers, diastereomers and option . ' (
addition salts,*prididgesvAibO G PRSI’ dedZye fimedidfrror Bty 4 ¥ arialiating

effect is, in the c@#spDf (riravgos ack2Hy isteatioxy]expestehtly, from 0.01 to 3 mg/kg of body weight,
preferabl fror.nog ) /kg, and, in the case of oral administration, from Q.1 .to 8 ma/kg.of body
Chretdraly TR PR Tl U T e ol Tl e L

weight, |05pref r6m-0%5 T0 8 e to Imes p pounds
prepared accordigipesythé-ingthexgre maastinglministered intravenously, subcutaneously,

intramuscularly, iﬁ!.t[@t%ﬁr@#emi_.mua%aﬁﬁéM¥19a/nimé>q.'§.tf@latetféle@@g%w@é%eﬁﬁwﬂyeﬁ&m&q}@vpulations

being particularly_suitable for inhalation. They can be incorporated into customary pharmaceutical
preparations, sucliBSPERLIRBZR At tablets, capsules, 15powders, suspensions, solutions,
metered-dosesae40p8lsHsrsupnasitopesnyiappiopeditans-4-amino-cyclohexane-1-yloxy)-7-methoxy-

20 quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-methanesulphonylamino-cyclohexane-
1-yloxy)-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-3-yloxy)-7-methoxy-
quinazoline,
25 e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7-methoxy-
quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(morpholin-4-yl)carbonyl]-piperidin-4-yloxy}-
7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(methoxymethyl)carbonyl]-piperidin-4-yloxy}-
30 7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(piperidin-3-yloxy)-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-[ 1-(2-acetylamino-ethyl)-piperidin-4-yloxy]-

7-methoxy-quinazoline,



together with one or more customary inert carriers andggr-diluents, for example with maize starch,
lactose, cane sugar, microcrystalline cellulose, magnesium stearate, polyvinylpyrrolidone, citric acid,
tartaric acid, water, water/ethanol, water/glycerol, water/sorbitol, water/polyethylene glycol, propylene
glycol, cetylstearyl alcohol, 20carboxymethylcellulose or fatty substances, such as hardened fat, or
suitable mixtures thereof. EXPERIMENTAL SECTION 25Generally, there are mass spectra and 1H
NMR spectra for the compounds that have been prepared. The ratios given for the eluants are in
volume units of the solvents in question. For ammonia, the given volume units are based on a

concgntrated solum't@a—q*ﬁImmmmémhmgna%quwmdmmdwmmylﬁmmeamﬂrwalt
solutions used fo2{"(‘3f‘éhﬁ‘@réjﬂ-‘ﬁ‘u%F&%%%%’%t%%%&f@]@éﬁgﬁ}ﬁrﬁﬁmﬁlﬁ%ﬁ@ﬁQ&ﬁ}@éﬁ’ ted

concentrations. For'chromatographic purification; si Ipore” (M to 70 pm) or
Alox (E. Merck, Dafifgaalie Alumina 90 standardized, 63 to 200 pm, article No. - 36 - 1.01097.9050)15

used. In the dgscyi gs(l&%&fsmﬁiW%ﬁﬂ%ﬂ%f@@%’éﬁ%‘P&S@?«éﬁ@%@ﬁﬂ?ﬁﬂie’i%@@mé&y)?f
chrornatograph DMSOdimethylsulphoxide RPreverse phase Rtretention time torttertiary
10TBTU23(114-b8HEBFADS-1-y1)-1,1,3,3-tetramethyluronium-tetrafluoroborate THFtetrahydrofuran

The following anahf{gahidRi-Cfruetbatie vy eenireses - {ttdvistrddiin EbiammirosuihomBarategly 018,5 pM,
4.6 x 50 mm Da%g@%'ﬂ%?a% é_?@ﬁ?r}/% ?J%%m&yy&}%ralzgﬁ%% acetic acid Eluant B:acetonitrile Gradient:
0 in‘ mL/rin ’

time in min %A % w rate in
e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{trans-4-[(morpholin-4-yl)carbonylamino]-

cyclohexane-1-yloxy}-7-methoxy-quinazoline,
10 e 4-[(3-chloro-4-fluoro-phenyl)aminol-6-{trans-4-[(morpholin-4-yl)sulphonylamino]-
cyclohexane-1-yloxy}-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(tetrahydropyran-4-yloxy)-7-(2-acetylamino-
ethoxy)-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-
15 methanesulphonylamino-ethoxy)-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-[(piperidin-1-yl)carbonyl]-piperidin-4-yloxy}-
7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-aminocarbonyimethyl-piperidin-4-yloxy)-
7-methoxy-quinazoline,
20 e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(tetrahydropyran-4-yl)carbonyl]-
N-methyl-amino}-cyclohexane-1-yloxy)-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(morpholin-4-yl)carbonyl]-N-methyl-
amino}-cyclohexane-1-yloxy)-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(morpholin-4-yl)sulphonyi]-N-methyl-
25 amino}-cyclohexane-1-yloxy)-7-methoxy-quinazoline,
s 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-ethansulphonylamino-cyclohexane-1-
yloxy)-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-
ethoxy-quinazoline,
30 e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-(2-
methoxy-ethoxy)-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[1-(2-methoxy-acetyl)-piperidin-4-yloxy]-

7-(2-methoxy-ethoxy)-quinazoline,



0.095.05.03.00.395.05.03.02.02.098.03.02.429»98.03.02.4595.05.03.02.895.05.03.0 20
- 37 - Method 2:Column:Merck Cromolith Flash RP18e, 4.6 x 25 mm Eluant A:water! 0.1% formic acid
Eluant B:acetonitrile / 0.1% formic acid Gradient:
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4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-acetylamino-cyclohexane-1-yloxy)-7-
methoxy-quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-[1-(tert-butyloxycarbonyl)-piperidin-4-yloxy]-7-methoxy-
quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-(tetrahydropyran-4-yloxy]-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(cis-4-{N-[(piperidin-1-yl)carbonyl]-N-methyl-
amino}-cyciohexane-1-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino}-6-(cis-4-{N-[(4-methyl-piperazin-1-yl)carbonyl]-
N-methyl-amino}-cyclohexane-1-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-[(morpholin-4-yl)carbonylamino]-
cyclohexane-1-yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-[2-(2-oxopyrrolidin-1-yl)ethyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(morpholin-4-yl)carbonyl}-piperidin-4-yloxy}-
7-(2-methoxy-ethoxy)-quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-(1-acetyl-piperidin-4-yloxy)-7-methoxy-quinazoline,
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-
quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino}-6-(1-methyl-piperidin-4-yloxy)-7(2-methoxy-
ethoxy)-quinazoline,
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-cyclohexane-1-yloxy)-
7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyljamino]-6-{cis-4-[N-(2-methoxy-acetyl)-N-methyl-amino]-
cyclohexane-1-yloxy}-7-methoxy-quinazoline,
4-[(3-ethynyl-phenyl}amino]-6-(piperidin-4-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-[1-(2-methoxy-acetyl)-piperidin-4-yloxy]-7-methoxy-
quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-{1-[(morpholin-4-yl)carbonyl]-piperidin-4-yloxy}-

7-methoxy-quinazoline,



time in min %A%B flow rate in mL/min 0.0 90.0 10.043 2.7 10.090.0 1.6 3.0110.090.0 1.6 3.3 90.0
10.0 1.6 Method 3:Column:YMC-Pack ODS-AQ, 3 pM, 4.6 x 75 mm Eluant A:water! 0.15% formic
acid Eluant B:acetonitrile Gradient: , time in min %A %Bflow rate in mL/min 0.0 95.0 5.01.6

e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(cis-2,6-dimethyl-morpholin-4-yl)carbonyl}-
piperidin-4-yloxy}-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenylyaminol-6-{1-[(2-methyl-morpholin-4-yl)carbonyl]-piperidin-
4-yloxy}-7-methoxy-quinazoline,
5 e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(S,S)-(2-oxa-5-aza-bicyclo[2,2,1]hept-5-yl)-
carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline,
e  4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(N-methyl-N-2-methoxyethyl-
amino)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-ethyl-piperidin-4-yloxy)-7-methoxy-
10 quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-{1-[(2-methoxyethyl)carbonyl}-piperidin-4-yloxy}-
7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-[(3-methoxypropyl-amino)-carbonyl]-piperidin-
4-yloxy}-7-methoxy-quinazoline,
15 e 4-[(3-chloro-4-fluoro-phenyl)amino}-6-[cis-4-(N-methanesulphonyl-N-methyl-amino)-
cyclohexane-1-yloxy]-7-methoxy-quinazoline,
e  4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-acetyl-N-methyl-amino)-cyclohexane-
1-yloxy]-7-methoxy-quinazoline,
e  4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-methylamino-cyclohexane-1-yloxy)-
20 7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)aminol-6-[trans-4-(N-methanesulphonyl-N-methyl-amino)-
cyclohexane-1-yloxy]-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)aminol-6-(trans-4-dimethylamino-cyclohexane-1-yloxy)-
7-methoxy-quinazoline,
25 e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{N-[(morpholin-4-yl)carbonyl]-N-methyl-
amino}-cyclohexane-1-yloxy)-7-methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)aminol]-6-[2-(2,2-dimethyl-6-oxo-morpholin-4-yl}-ethoxy]-
7-[(S)-(tetrahydrofuran-2-yl)methoxy]-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-
30 methoxy-quinazoline,
e 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-cyano-piperidin-4-yloxy)-7-methoxy-

quinazoline,



2.010.090.01.6 5.0 10.0 90.01.6 5.5 90.0 10.01.6 Meghod 4:Column:Zorbax Stable Bond C18, 1,8
pM, 3 x 30 mm Eluant A:water! 0.15% formic acid Eluant B:acetonitrile Gradient: time in min %A %B
flow rate in mL/min 0.0 95.0 5.0 1.6 1.0 10.0 90.0 1.6 2.5 10.0 90.0 1.6

e 3-cyano-4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-
1-yllamino}-7-ethoxy-quinoline;
e  [4-[(3-chloro-4-fluorophenylyamino]-6-{[4-(homomorpholin-4-yl)-1-oxo-2-buten-1-yl]-
amino}-7-[(S)-(tetrahydrofuran-3-yljoxy]-quinazoline,
5 e 4-[(3-chloro-4-fluorophenyl)amino}-7-(2-{4-[(S)-(2-oxo-tetrahydrofuran-5-yl)carbonyl]-
piperazin-1-yl}-ethoxy)-6-[(vinylcarbonyl)amino]-quinazoline,
e 4-[(3-chloro-4-fluorophenyl)amino]-7-[2-((S)-6-methyl-2-oxo-morpholin-4-yi)-ethoxy]-
6-[(vinylcarbonyl)aminol]-quinazoline,
o 4-[(3-chloro-4-fluorophenyl)amino]-7-[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-butyloxy]-
10 6-[(vinylcarbonyl)amino]-quinazoline,
e 4-[(3-chloro-4-fluorophenyl)amino}-7-[4-((S)-6-methyl-2-oxo-morpholin-4-yl)-butyloxy}-
6-[(vinylcarbonyl)amino]-quinazoline, and
e 4-[(3-chloro-4-fluocrophenyl)amino]-6-[(4-{N-[2-(ethoxycarbonyl}-ethyl]-N-[(ethoxy-
carbonyl)methyljamino}-1-oxo-2-buten-1-ylJamino]-7-cyclopropylmethoxy-quinazoline,
15
optionally in the form of their racemates, enantiomers or diastereomers, optionally in the
form of the pharmacologically acceptable acid addition salts, solvates and/or hydrates
thereof. Preferably, according to the invention, acid addition salts are selected from
among hydrochloride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
20  hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate and hydro-p-

toluenesulphonate.

LTD4-receptor antagonists used according to the invention are preferably compounds
25  selected from among montelukast, praniukast and zafirlukast, or(E)-8-[2-[4-[4-(4-
fluorophenyl)butoxylphenyllethenyl]-2-(1H-tetrazol-5-yl)-4H-1-benzopyran-4-one
(MEN-91507),
e 4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy-2-propylphenylthio)propoxyl-2-propylphenoxy]-
butyric acid (MN-001),
30 o 1-((R)~(3-(2-(6,7-difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2-hydroxy-2-
propyl)phenyl)thio)methy!cyclopropane-acetic acid,
e 1-(((1(R)-3(3-(2-(2,3-dichlorothieno[3,2-b]pyridin-5-yl)-(E)-ethenyl)phenyl)-3-(2-(1-
hydroxy-1-methylethyl)phenyl)propyl)thio)methyl)cyclopropaneacetic acid and



2.7595.05.0 1.6 - 38 - Method 5:Column:Sunfire C1&33.5 pM, 4.6 x 50 mm Detection:180 - 820 nm
Eluant A:water / 0,1% trifluoroacetic acid Eluant B:acetonitrile /0.1% trifluoroacetic acid Temperature:
40C Gradient: time in min %A’ %B flow rate in mL/min 0.0 95.05.0 1.5 2.0 0.0100.0 1.5 2.5 0.0100.0
1.52.6,95.05.0 1.5 Method 6:Column:Sunfire C18, 3.5 pM, 4.6 x 50 mm
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o [2-[[2-(4-tert-butyl-2-thiazolyl)-5-benzofuranylJoxymethyllphenyllacetic acid,

optionally in the form of their racemates, enantiomers, diastereomers and optionally in the
form of the pharmacologically acceptable acid addition salts, solvates or hydrates thereof.
Preferably, according to the invention, acid addition salts are selected from among
hydrochloride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate and hydro-p-
toluenesulphonate. By salts or derivatives which the LTD4-receptor antagonists may
optionally be capable of forming are meant, for example: alkali metal salts, such as for
example sodium or potassium salts, alkaline earth salts, sulphobenzoates, phosphates,
isonicotinates, acetates, propionates, dihydrogen phosphates, palmitates, pivalates or

furoates.

Histamine H1 receptor antagonists used according to the invention are preferably
compounds selected from among epinastin, cetirizin, azelastin, fexofenadin, levocabastin,
loratadin, mizolastin, ketotifen, emedastin, dimetinden, clemastin, bamipin,
cexchlorpheniramin, pheniramin, doxylamine, chiorophenoxamin, dimenhydrinat,
diphenhydramin, promethazin, ebastin, olopatadine, desloratidin and meclozin, optionally
in the form of their racemates, enantiomers, diastereomers and optionally in the form of
the pharmacologically acceptable acid addition salts, solvates or hydrates thereof.
Preferably, according to the invention, the acid addition salts are selected from among
hydrochloride, hydrobromide, hydriodide, hydrosulphate, hydrophosphate,
hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate, hydrocitrate,
hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate and hydro-p-

toluenesulphonate.

Histamine H4 receptor antagonists used according to the invention are preferably
compounds such as for example (5-chloro-1H-indol-2-yl)-(4-methyl-1-piperazinyl)-
methanone (UJNJ-7777120), optionally in the form of their racemates, enantiomers,
diastereomers and optionally in the form of the pharmacologically acceptable acid addition
salts, solvates or hydrates thereof. Preferably, according to the invention, acid addition
salts selected from among hydrochloride, hydrobromide, hydriodide, hydrosulphate,

hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate, hydroacetate,



Detection:180 - 820 nm 113Eluant A:water / 0.1% trifluggoacetic acid Eluant B:acetonitrile / 0.1%
trifluoroacetic acid Temperature 40C Gradient: time in min %A : %13 flow rate in mUmin 0.0 95.0 5.0
1.52.00.0100.01.53.00.0100,01.53.495.05.0 1.5 is Method 7:Column:YMC-Pack ODS-AQ, 3
pM, 4.6 x 75 mm Eluant A:water / 0.15% formic acid Eluant B:acetonitrile Gradient:

hydrocitrate, hydrofumarate, hydrotartrate, hydroxalate, hydrosuccinate, hydrobenzoate

and hydro-p-toluenesulphonate are used.

MAP Kinase inhibitors used according to the invention are preferably compounds
5 selected from among:
¢ Bentamapimod (AS-602801)
o Doramapimod,
e 5-carbamoylindole (SD-169),
e B-[(aminocarbonyl)(2,6-difluorophenyl)amino]-2-(2,4-difluorophenyl)-3-
10 pyridinecarboxamide (VX-702),
¢ alpha-[2-[[2-(3-pyridinyl)ethyl]Jamino]-4-pyrimidinyl]-2-benzothiazoleacetonitrile (AS-
601245),
e 9,12-epoxy-1H-diindolo[1,2,3-fg:3'.2".1"-kl]pyrroio[3,4-i][1.6]benzodiazocine-10-
carboxylic acid (CEP-1347), and
15 e 4-[3-(4-chiorophenyl)-5-(1-methyl-4-piperidinyl)-1H-pyrazol-4-yl]-pyrimidine (SC-409),

optionally in the form of their racemates, enantiomers, diastereomers and optionally in the
form of the pharmacologically acceptable acid addition salts, prodrugs, solvates or
hydrates thereof.
20
Neurokinin (NK1 or NK2) antagonists used according to the invention are preferably
compounds selected from among: Saredutant, Nepadutant and Figopitant, optionally in
the form of their racemates, enantiomers, diastereomers and optionally in the form of the
pharmacologically acceptable acid addition salts, prodrugs, solvates or hydrates thereof.
25
Antitussive substances used according to the invention are preferably compounds
selected from among hydrocodone, caramiphen, carbetapentane and dextramethorphane,
optionally in the form of their racemates, enantiomers, diastereomers and optionally in the
form of the pharmacologically acceptable acid addition salts, prodrugs, solvates or

30  hydrates thereof.

Substances of preferred CXCR1 or CXCR2 antagonists used according to the invention

are preferably compounds such as e.g. 3-[[3-[(dimethylamino)carbonyl]-2-



time in min %A %B flow rate in mL/min 0.0 95.0 5.0 1.6.5 10.0 90.0 1.6 5.0 10.0 90.0 1.6 5.50 90.0
10.0 1.6 - 39 - Method 8:Column:Zorbax Stable Bond C18, 1.8 pM, 3 x 30 mm Eluant A:water! 0.15%
formic acid Eluant B:acetonitrile 5Gradient: time in min %A %B ; flow rate in mL/min

hydroxyphenyllamino]-4-[[(R)-1-(5-methylfuran-2-yl)propyllamino]cyclobut-3-ene-1,2-dione
(SCH-527123),

optionally in the form of its racemates, enantiomers, diastereomers and optionally in the
form of its pharmacologically acceptable acid addition salts, prodrugs, solvates or

5  hydrates.

The dosage necessary for obtaining a pain-alleviating effect is, in the case of intravenous
administration, expediently from 0.01 to 3 mg/kg of body weight, preferably from 0.1 to
1 mg/kg, and, in the case of oral administration, from 0.1 to 8 mg/kg of body weight,

10  preferably from 0.5 to 3 mg/kg, in each case one to three times per day. The compounds
prepared according to the invention can be administered intravenously, subcutaneously,
intramuscularly, intrarectally, intranasally, by inhalation, transdermally or orally, aerosol
formulations being particularly suitable for inhalation. They can be incorporated into
customary pharmaceutical preparations, such as tablets, coated tablets, capsules,

15 powders, suspensions, solutions, metered-dose aerosols or suppositories, if appropriate
together with one or more customary inert carriers and/or diluents, for example with maize
starch, lactose, cane sugar, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol, water/glycerol,
water/sorbitol, water/polyethylene glycol, propylene glycol, cetylstearyl alcohol,

20  carboxymethyliceliulose or fatty substances, such as hardened fat, or suitable mixtures

thereof.
EXPERIMENTAL SECTION

25  Generally, there are mass spectra and 'H NMR spectra for the compounds that have been
prepared. The ratios given for the eluants are in volume units of the solvents in question.
For ammonia, the given volume units are based on a concentrated solution of ammonia in

water.

30 Unless indicated otherwise, the acid, base and salt solutions used for working up the

reaction solutions are aqueous systems having the stated concentrations.

For chromatographic purification, silica gel from Millipore (MATREX™, 35 to 70 um) or
Alox (E. Merck, Darmstadt, Alumina 90 standardized, 63 to 200 ym, article No.



0.095.05.0 1.6 2.00 50.050.0 1.6 2.25 10.0 90.0 1.6 2550 10.0 90.0 1.6 2.75 95.0 5.0 1.6 Method
9:Column:Zorbax Stable Bond C18, 1.8 pM, 3 x 30 mm Eluant A:water / 0.15% formic acid Eluant
B:acetonitrile FloGradient: i time in min %A %B flow rate in mL/m n 0.0

10

15

20

1.01097.9050) is used.

In the descriptions of the experiments, the following abbreviations are used:

TLC thin layer chromatograph

DMSO dimethylsulphoxide

RP reverse phase

R, retention time

tert tertiary

TBTU 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium-tetrafluoroborate
THF tetrahydrofuran

The following analytical HPLC methods were used:

Method 1: Column: Interchim Strategy C18, 5 uM, 4.6 x 50 mm
Detection: 220 - 320 nm
Eluant A: water / 0.1% acetic acid
Eluant B: acetonitrile
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 3.0
0.3 95.0 5.0 3.0
2.0 2.0 98.0 3.0
24 2.0 98.0 3.0
2.45 95.0 5.0 3.0
2.8 95.0 5.0 3.0




95.05.01.6 F12.251,10.090.01.6 2.50 10.0 90.0-13¢ 12.75 95.0 5.0 1.6 Method
10:Column:Zorbax Stable Bond C18, 3.5 pM, 4.6 x 75 mm Eluant A:water /0.15% formic acid Eluant
B:acetonitrile 15Gradient: time in min %A %B flow rate in mL/min 0.0 95.0 5.0

10

15

Method 2:

Method 3:

Method 4:

Column: Merck Cromolith Flash RP18e, 4.6 x 25 mm
Eluant A: water / 0.1% formic acid
Eluant B: acetonitrile / 0.1% formic acid
Gradient:
time in min %A %B flow rate in mL/min
0.0 90.0 10.0 1.6
2.7 10.0 90.0 1.6
3.0 10.0 90.0 1.6
3.3 90.0 10.0 1.6
Column: YMC-Pack ODS-AQ, 3 uM, 4.6 x 75 mm
Eluant A: water / 0.15% formic acid
Eluant B: acetonitrile
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.6
20 10.0 90.0 1.6
5.0 10.0 90.0 1.6
5.5 90.0 10.0 1.6
Column: Zorbax Stable Bond C18, 1.8 uM, 3 x 30 mm
Eluant A: water / 0.15% formic acid
Eluant B: acetonitrile
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.6
1.0 10.0 90.0 1.6
25 10.0 90.0 1.6
2.75 95.0 5.0 1.6




1.6 4.510.090.0 1.6 5.0 10.0 90.0 1.6 5.50 90.0 10.0 386 - 40 - Method 11:Column:X Terra C18, 3.5
pM, 4.6 x 50 mm Detection:180 - 820 nm Eluant A:water! 0.1% trifluoroacetic acid Eluant B:acetonitrile
/0.1% trifluoroacetic acid 5 Temperature: 40C Gradient: time in min %A (YoB flow rate in mL/min

Method 5: Column: Sunfire C18, 3.5 uM, 4.6 x 50 mm
Detection: 180 - 820 nm
Eluant A: water / 0.1% trifluoroacetic acid
Eluant B: acetonitrile / 0.1% trifluoroacetic acid
5 Temperature: 40°C
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.5
2.0 0.0 100.0 1.5
25 0.0 100.0 1.5
2.6 95.0 5.0 1.5
Method 6: Column: Sunfire C18, 3.5 uM, 4.6 x 50 mm
Detection: 180 — 820 nm
10 Eluant A: water / 0.1% trifluoroacetic acid
Eluant B: acetonitrile / 0.1% trifluoroacetic acid

Temperature: 40°C

Gradient:
time in min %A %B flow rate in mL/min

0.0 95.0 5.0 1.5

2.0 0.0 100.0 1.5

3.0 0.0 100.0 1.5

3.4 95.0 5.0 1.5

15  Method 7: Column: YMC-Pack ODS-AQ, 3 uM, 4.6 x 75 mm

Eluant A: water / 0.15% formic acid

Eluant B: acetonitrile

Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.6

4.5 10.0 90.0 1.6

5.0 10.0 90.0 1.6

5.50 90.0 10.0 1.6




0.095.05.015 2.00.0100.01.5 3.00.0100.01.538.495.05.01.5 Method 12: Column: Merck
Cromolith Flash RP18e, 4.6 x 25 mm Eluant A: water! 0.1% formic acid

Method 8: Column: Zorbax Stable Bond C18, 1.8 uM, 3 x 30 mm
Eluant A: water / 0.15% formic acid
Eluant B: acetonitrile
5 Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.6
2.00 50.0 50.0 1.6
2.25 10.0 90.0 1.6
2.50 10.0 90.0 1.6
2.75 95.0 5.0 1.6
Method 9: Column: Zorbax Stable Bond C18, 1.8 uM, 3 x 30 mm
Eluant A: water / 0.15% formic acid
Eluant B: acetonitrile
10 Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.6
2.25 10.0 90.0 1.6
2.50 10.0 90.0 1.6
2.75 95.0 5.0 1.6
Method 10:  Column: Zorbax Stable Bond C18, 3.5 yM, 4.6 x 75 mm
Eluant A: water / 0.15% formic acid
Eluant B: acetonitrile
15 Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.6
4.5 10.0 90.0 1.6
5.0 10.0 90.0 1.6
5.50 90.0 10.0 1.6




10 Eluant B: acetonitrile /0.1% formic acid Gradient:- igne in min %A %B flow rate in mL/min 0.0 90.0
10.01.6 2.7 10.090.0 1.6 3.0 10.0 90.0 1.6 3.3 95.0 5.0 1.6 Method 13: Column:Merck Cromolith

SpeedROD RP-18e, 4.6 x 50 mm Eluant A:water / 0.1% formic acid

Method 11:

Method 12:

10

Method 13:

15

Column: X Terra C18, 3.5 uyM, 4.6 x 50 mm
Detection: 180 - 820 nm
Eluant A: water / 0.1% trifluoroacetic acid
Eluant B: acetonitrile / 0.1% trifluoroacetic acid
Temperature: 40°C
Gradient:
time in min %A %B flow rate in mL/min
0.0 95.0 5.0 1.5
2.0 0.0 100.0 1.5
3.0 0.0 100.0 1.5
3.4 95.0 5.0 1.5
Column: Merck Cromolith Flash RP18e, 4.6 x 25 mm
Eluant A: water / 0.1% formic acid
Eluant B: acetonitrile / 0.1% formic acid
Gradient:
time in min %A %B flow rate in mL/min
0.0 90.0 10.0 1.6
2.7 10.0 90.0 1.6
3.0 10.0 90.0 1.6
3.3 95.0 5.0 1.6
Column: Merck Cromolith SpeedROD RP-18e, 4.6 x 50 mm
Eluant A: water / 0.1% formic acid
Eluant B: acetonitrile / 0.1% formic acid
Gradient:
time in min %A %B flow rate in mL/min
0.0 90.0 10.0 1.5
4.5 10.0 90.0 1.5
5.0 10.0 90.0 1.5
55 95.0 5.0 1.5




15Eluant B:acetonitrile / 0.1% formic acid Gradient: timg in min %A %B flow rate in mL/min 0.0 90.0
10.01.54.510.090.01.55.010.090.01.55.595.05.0 1.5 -41 - Method 14: Column:Zorbax Stable
Bond C18, 3.5 pM, 4.6 x 75 mm Eluant A:water / 0.15% formic acid Eluant B:acetonitrile Gradient: time
in min %A

Method 14: Column: Zorbax Stable Bond C18, 3.5 yM, 4.6 x 75 mm

Eluant A: water / 0.15% formic acid

Eluant B: acetonitrile

Gradient:
time in min %A %B flow rate in mL/min

0.0 95.0 5.0 1.6

20 10.0 90.0 1.6

5.0 10.0 90.0 1.6

5.5 90.0 10.0 1.6

The following preparative methods were used for the reversed-phase chromatography:

Method 1: Column: Atlantis C18, 5 uyM, 100 x 30 mm
Detection: 210 - 500 nm
10 Eluant A: water / 0.1% trifluoroacetic acid

Eluant B: acetonitrile

Gradient:

time in min %A %B flow rate in mL/min
0.0 95.0 5.0 5
0.5 95.0 5.0 50
8.0 5.0 95.0 50
9.0 5.0 95.0 50
9.5 95.0 5.0 50
10.0 95.0 5.0 50
10.1 95.0 5.0 5




%B flow rate in mL/min 0.0 95.0 5.0 1.6 2.0 10.0 90.0 426.5.0 10.0 90.0 1.6 5.5 90.0 10.0 1.6 5 The
following preparative methods were used for the reversed-phase chromatography: Method
1:Column:Atlantis C18, 5 pM, 100 x 30 mm Detection:210- 500 nm 10Eluant A:water / 0.1%
trifluoroacetic acid Eluant B:acetonitrile Gradient: time in min %A %B flow rate in mL/min

Method 2: Column: Varian Pursuit 5 yM, 50 x 200 mm

Eluant A: water / 0.1% trifluoroacetic acid

Eluant B: acetonitrile / 0.1% trifluoroacetic acid
Gradient:

time in min %A %B flow rate in mL/min
0.0 95.0 5.0 180
1.156 95.0 5.0 180
124 2.0 98.0 180
14.0 2.0 98.0 180
15.3 95.0 5.0 180
15.3 95.0 5.5 180

5
Method 3: Column: YMC-Pack ODS-AQ 5 uM, 30 x 100 mm

Eluant A: water / 0.15% formic acid

Eluant B: acetonitrile

Gradient:

time in min %A %B flow rate in mL/min
0.0 95.0 5.0 50
2.0 95.0 5.0 50

6.0 10.0 90.0 50
12.0 10.0 90.0 50
13 90.0 10.0 50

10



0.095.05.050.5_95.05.0508.09.0 5.05.09.5954350 95.050 905A 50 10.095.0 5.0 50
10.195.05.05 -42 -

Preparation of the starting compounds:

The compounds of general formula | may be prepared from the following intermediates A,

ﬁm)uil *

(RS),, ’ R? 11




Method 2:Column:Varian Pursuits pM, 50 x 200 mm Eh4ant A:water /0.1% trifluoroacetic acid Eluant
B:acetonitrile /0.1% trifluoroacetic acid Gradient: time in min %A %B, flow rate in mL/m n 0.0 95.0 5.01
180 1.1595.0 5.0' 180 12.4 2.01 98.0180 14.0 2.01 98.0180 15.3 95.01 5.0180 15.3 95.01 5.5180
Method 3:Column:'(MG-Pack ODS-AQ 5 pM, 30 x 100 mm Eluant A:water! 0.15% formic acid Eluant
B:acetonitrile Gradient: time in min %A %B flow rate in mL/min

i
1
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o RV R* R
B
Fltz o R R®
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AAV 1:amide coupling
A solution of the carboxylic acid component (1 mol-equivalent), triethylamine (2.5 mol-

5 equivalents) and TBTU (1.1 mol-equivalents) in THF was stirred for 30 minutes at ambient
temperature. Then the amine component (1.1 mol-equivalent as hydrochloride) was
added and stirring was continued overnight. Then the mixture was evaporated down,
mixed with water, made alkaline with dilute potassium carbonate solution and extracted
with ethyl acetate. The product was isolated and purified by column chromatography

10 (either silica gel or reversed phase chromatography).

AAV 2:Ester hydrolysis
2N sodium hydroxide solution (2 mol-equivalents) was added to a solution of the ester (1
mol-equivalent) in methanol and the mixture was stirred for 1 to 5 hours at ambient

15 temperature. Then it was acidified with acetic acid and the mixture was evaporated to



0.0 95.05.050 2.095.05.0506.010.0 90.0 50 12.0.14%0 90.0 50 111390.0 10.0 50 - 43 - Preparation
of the starting compounds The compounds of general formula | may be prepared from the following
intermediates A, Band C: A -44 -

dryness in vacuo. The crude product thus obtained was purified in the normal way by

column chromatography on silica gel.

AAV 3:Cleaving the tert-butyloxycarbonyl! protective group
5 A solution of the tert-butoxycarbonyl-amino compound (1 mol-equivalent) in
dichloromethane was combined with trifluoroacetic acid (3 to 10 mol-equivalents) and
stirred at ambient temperature until the protective group had been cleaved completely.
The reaction mixture was then evaporated to dryness and the crude product thus obtained
was purified by chromatography.
10

AAV 4:Preparation of the intermediate A

R
N \\ X R Rs
] —
Z Nk H,N R"
(R®), R"
\ R® H OH R®
X _X_ R R’ X R R’
‘ ~ HZN I ~
o N Rm S N R10
(R), H g Re), H o gn
Alkyl R® Alkyl R®
o Xy R” R’ HO. ~ Xy R’ R’
N R" Y R'"
(RS, H R (RS), H R
Alky! R®
X R% R’
H,N | X
2 R"
(RS), H R

A solution of the aniline component (1 mol-equivalent) and a strong base such as e.g.

15 potassium-tert-butoxide (1 mol-equivalent) in DMSO was stirred for one hour at ambient



A AAV 1: amide coupling A solution of the carboxylic.aggd component (1 mol-equivalent), triethylamine
(2.5 mol- 5equivalents) and TBTU (1.1 mol-equivalents) in -VHF was stirred for 30 minutes at ambient
temperature. Then the amine component (1.1 mol-equivalent as hydrochloride) was added and stirring
was continued overnight. Then the mixture was evaporated down, mixed with water, made alkaline
with dilute potassium carbonate solution and extracted with ethyl acetate. The product was isolated
and purified by column chromatography Ic)(either silica gel or reversed phase chromatography). AAV
2: Ester hydrolysis 2N sodium hydroxide solution (2 mol-equivalents) was added to a solution of the
ester (1 mol-dgoipateht)eintmetbamblreadiitte the)dtiheovealsestimeittife canpdnhouis mbaathisatent)

15temperaturg, Thendl Was-Agiditled itk assits 2 a0giae, PUKLG MRS RYSRALALRGHR a4t -

dryness in vacuo. The crude product thus obtained was purified in the normal way by column
chromatographg oRnSiIfERRIEIBATR INORSIM YR tert-butyloxycarbonyl protective group 5A solution
of the tert-butoxgeaienybapsneheaiipperiidine piteauisaentrda ciciHosarbefinagevasshepmbined with

trifluoroacetic agid 0 10 mol-equivalents) and,stirred,at ambient temperatu it otective
group had beé%ggf:ega%v% c%?nnﬁ %?el}?@ﬁ rPegC\%p] Erbflax?tcjirge'tt '\?v%gﬁ%rqe vrzf\')é(()%a é%%gad?ﬁ?egé 2nd the

crude producerngsohydivegvrissurgieabipetmodiaoepiaingd M RWilied RyriamH Qg ey
intermediate AnNrderAdytapsr& tRe’ ReendtIAf WRYith an alpha-alkylbenzyl group (e.g. A1, A4, A5)

the nitrile derivative (1 mol-equivalent) was dissolved in diethyl ether and at 0 to 5°C it
was added with stirring to a solution of alkylmagnesium bromide (4 mol-equivalents) in

10 diethyl ether and then stirred for another 30 minutes approx. The reaction mixture was
then stirred into 1M hydrochloric acid at -5°C and the alkylketone thus obtained was
isolated and purified by chromatography in the usual way.

A solution of the ketone thus obtained (1 mol-equivalent) in acetonitrile was combined with
triethylamine (2 mol-equivalents) and hydroxylamine-hydrochloride (1.3 mol-equivalents)

15 and refluxed for 4 hours. Then water was added and the mixture was extracted with
dichloromethane. The resulting oxime was isolated from the organic phase and purified by
conventional methods.

A solution of the oxime (1 mol-equivalent) in methanol was combined with methanolic
hydrochloric acid (6.6 mol-equivalents). After the addition of zinc powder (1.4 mol-

20  equivalents) the mixture was refluxed for 3 hours with stirring. After cooling the mixture
was combined with water and extracted with dichloromethane. If necessary, the amine
thus obtained was purified by chromatography.

Another possible way of reducing the oxime to the corresponding amine is by catalytic
hydrogenation. For this, the oxime was hydrogenated in methanolic ammonia solution

25  after the addition of Raney nickel at 50°C and at an excess hydrogen pressure of 50 psi
until the uptake of hydrogen had ended. If necessary, the amine thus obtained was

purified by chromatography.



(Rs)nH A solution of the aniline component (1 mol-eguyalent) and a strong base such as e.g.
15potassium-tert-butoxide (1 mol-equivalent) in DMSO was stirred for one hour at ambient - 46 -
temperature, then combined with the 4-fluoro-benzonitrile component (1 mol-equivalent) and stirred
overnight at approx. 80C. For working up the mixture was filtered through Alox and evaporated to
dryness in vacuo. The nitrile group of the diphenylamine intermediate product thus obtained was then
5 reduced to the aminomethyl group with the addition of Raney nickel at 55C and 3 bar excess
hydrogen pressure and the product obtained was purified by chromatography. In order to prepare the
intermediate R replaratiapbbtbédibanmsdigtesA(e.g. Al, A4, A5) the nitrile derivative (1 mol-equivalent)
was dissolved in diethyl ether and at 0 to 5C ikwas added witgsstirring to a solution of alkylmagnesium
bromide (4 mol-equivalents) in 10diethyl etherjand then stirred for another 30 minutes approx. The
reaction mixture was then stirred into 1M fochidt (- d the alkylketone thus obtained
was isolated and purified by chromatograplﬂy in ual A solution of the ketone thus obtained
(1 mol-equivalent) in acetonitrile was combined wi trietjhyla Ine (ﬁomol-equivalents) and
hydroxylamine-hydrochloride (1.3 moI-equivalerft%?nlSaer refRiXed for 4 hours. Then water was added
and the mixture was extracted with dichloromethane. The resulting oxime was isolated from the
organic phase and purified by conventional methods. A solution of the oxime (1 mol-equivalent) in
methanol wasTéerfiliaeihgvititerneatiaitesid hiel Aothiveie ackhdced asobetngvaleansrahweriting addition of
zinc powder (JAmod-20quivalents) the mixture was refluxed for 3 hours with stirring. After cooling
the mixture was combined with water and extracted with dichloromethane. If necessary, the amine
thus obtained was purified by chromatography. Another possible way of reducing the oxime to the
correspondingnéammedistbyAdatalyti(thydicgeatitybpyFdiniBig)){{dechiomevirifsibyanedeiatieenyl)-
methanolic argmp\%ia solution 25after the addition of Raney nickel at 50C and at an excess hydrogen
pressure of 50 psi until the uptake of hydrogen had ended. If necessary, the amine thus obtained was

purified by chromatography. - 47 - PreparatigyT 0 termétiated A R5 R7 HNX 21 R N (R6)"2}111
The following intermediates Al to A31 were prepared accord o general working 5 method AAV4:
N
F7UF
F
10 HPLC: Ri=1.74 minutes  (method 13)
Mass spectrum (ESI). [M+H]+ = 302
intermediate A2: (4-aminomethyl-phenyl)-(4-fluoro-2-trifluoromethyl-phenyl)-amine
F
e
N
H
F7AF
F

15 Mass spectrum (ESI): [M+H]+ = 285
thin layer chromatogram (silica gel, CH,Cl,/ethanol 19:1): Ry= 0.16

intermediate A3: (6-aminomethyl-pyridin-3-yl)-(4-fluoro-2-trifluoromethyl-phenyl)-
amine
N F
H,N | =
=
N
H
F7\F
20 F

HPLC: R;=2.06 minutes (method 3)



intermediate Al:(6-aminomethyl-pyridin-3-y1)-(4-chlorosg-trifluoromethyl-pheny1)- amine H2N FF
10HPLC: Rt= 1.74 minutes(method 13) Mass spectrum (ESI): [M+H]+ = 302 intermediate
A2:(4-aminomethyl-pheny1)-(4-fluoro-2-trifluoromethyl-phenyl)-amine H2I 15Mass spectrum (ES!):
[M+H]+ = 285 thin layer chromatogram (silica gel, CH2C12/ethanol 19:1): Rf = 0.16 intermediate
A3:(6-aminomethyl-pyridin-3-y1)-(4-fluoro-2-trifluoromethyl-phenyl1)- amine 20 HPLC: R = 2.06
minutes(method 3) - 48 - Mass spectrum (ESI). [M+H]+ = 286 [M-H]- = 284 intermediate
A4:(4-aminomethy1-3-fluoro-phenyl)-(4-fluoro-2-trifluoromethyl-phenyl)- amine F-MF Mass spectrum
(ESI): [M+H]+Ma363thuirlayEShrofatograrag8ilibatdels C8RC12/ethanol 19:1): R =0.08 Mass
spectrum (ESI): [M-H]- = 283

intermediate A4: (4-aminomethyl-3-fluoro-phenyl)-(4-fluoro-2-trifluoromethyl-phenyl)-

F
F N
H
F F
F

Mass spectrum (ESI): [M+H]+ = 303
thin layer chromatogram (silica gel, CH,Cl,/ethanol 19:1): Ry = 0.08

amine

intermediate A5: (4-aminomethyl-3-fluoro-phenyl)-(2-trifluoromethyl-phenyl)-amine

F N
H
F7F
F

Mass spectrum (ESI): [M-H]- = 283
thin layer chromatogram (silica gel, CH,Cl,/ethanol 19:1); Ry = 0.09

10

intermediate AB: (4-aminomethyl-phenyl)-(2-trifluoromethyl-phenyl)-amine

N
H
F F
F

HPLC: R;= 1.36 minutes (method 1)

Mass spectrum (ESI): [M+H-NH;]+ = 250

15

intermediate A7: (4-aminomethyl-phenyl)-(4-chloro-2-trifluoromethyl-phenyl)-amine

Cl
N
H
F F
F

Mass spectrum (ESI): [M+H-NH;]+ = 284/286

20



thin layer chromatogram (silica gel, CH2012/ethanol 19gl): Rf = 0.09 intermediate
A6:(4-aminomethyl-phenyl)-(2-trifluoromethyl-phenyl)-amine FF 15 HPLC: R = 1.36 minutes(method 1)
Mass spectrum (ESI): [M+H-NH3]+ = 250 intermediate
A7:(4-aminomethyl-pheny1)-(4-chloro-2-trifluoromethyl-phenyl)-am ne 20F 'F, F Mass spectrum (ESI):
[M+H-NH3]+ = 284/286 - 49 - intermediate
A8:(4-aminomethy1-3-fluoro-phenyly(4-chloro-2-trifluoromethyl-phenyl)- amine HPLC: Rt =1.83
minutes(method 2) 5 intermediate

A9:(4-aminometyhgatietey8(4-brodestitrftuoetnihg thydphereiyinidenBrdi2amitHe tath dhyl pBdnyl)-
minutes(method 2) ioPreparation qf fhe Intermediates B The following Intermediate 31 was
prepared by amide coupling according to general working method AAV1 and subsequent ester

saponification according to general working-isrmethothAAY tefediate
BI:(S)-34(6-0x0-1,6-dihydro-pyridazine-4-carbonyl)-aminoMe ydro- furan-3-carboxylic acid HNH

OHo F N
FOLF
HPLC: R;= 1.83 minutes (method 2)
5
intermediate A9: (4-aminomethyl-phenyl)-(4-bromo-2-trifluoromethyl-phenyl)-amine

Br
N
H
F F
F

HPLC: R;=1.81 minutes (method 2)

10 Preparation of the Intermediates B
2

R® 0O

; !

R\”/N%LOH
o R® R

The following Intermediate B1 was prepared by amide coupling according to general
working method AAV1 and subsequent ester saponification according to general working
15 method AAV2:

intermediate B1: (S)-3-[(6-ox0-1,6-dihydro-pyridazine-4-carbonyl)-amino]-tetrahydro-

furan-3-carboxylic acid

HN/N\
N
e .
O ty

20 HPLC: R;=0.33 minutes (method 2)
Mass spectrum (ESI): [M+H]+ = 254




- 50 - The following Intermediate 52 may be preparedsmalogously : intermediate B2: 5
1-[(6-0x0-1,6-dihydro-pyridaz ne-4-carbonyl)-amino]- cyclopropanecarboxylic acid OH Preparation of
the Intermediates C ir OR5 HN N""X"t"-- 41 2 R (R6)nFle 10The following Intermediates Cl to 06 were
prepared by amide coupling according to general working method AAV1 and subsequent cleaving of
the tert-butyloxycarbonylprotective group according to general working method AAV3: 15 intermediate
Cl: 1-amino-cyclopropanecarboxylic acid-[5-(4-chloro-2-trifluoromethyl-
phenylamino)-pyridin-2-ylmethyl]-amide 0

The following Intermediate B2 may be prepared analogously :

intermediate B2: 1-[(6-ox0-1,6-dihydro-pyridazine-4-carbonyl)-amino]-

cyclopropanecarboxylic acid
N
HNT S 0
AN
o] OH
o]

Preparation of the Intermediates C

ll22 o R R®
HN%L )\’/x R’ R’
N | X
3 4 1,
*RR X%)\N R"
(R®), Fliz R"

10 The following Intermediates C1 to C6 were prepared by amide coupling according to
general working method AAV1 and subsequent cleaving of the fert-butyloxycarbonyl-

protective group according to general working method AAV3:

intermediate C1: 1-amino-cyclopropanecarboxylic acid-[5-(4-chloro-2-trifluoromethyl-

15 phenylamino)-pyridin-2-ylmethyl}-amide
o)
H,N N cl
N X
X Lﬁ@ [ I
Z N
H
F7UF
F
HPLC: R, = 1.55 minutes (method 13)

Mass spectrum (ESI): [M-H]- = 383

20  intermediate C2: 1-amino-cyclopropanecarboxylic acid-[5-(4-fluoro-2-trifluoromethyl-

phenylamino)-pyridin-2-yimethyl]-amide



1\1 H F-I>F HPLC: Rt = 1.55 minutes(method 13) Mags spectrum (ESI): [M-H]- = 383 20intermediate
02:1-amino-cyclopropanecarboxyfic acid45-(4-fluoro-2-trifluoromethyl-
phenylamino)-pyridin-2-ylmethyll-amide - 51 - HPLC: Rt = 2.33 minutes(method 7) Mass spectrum
(ESI): [M+H]+ = 369; [M-H]- = 367 5intermediate 03:(S)-3-amino-tetrahydrofuran-3-carboxlic
acid-2-fluoro-4-(4-fluoro-2- trifluoromethyl-phenylamino)-benzylamide 0 Mass spectrum (ESI): [M+H1+
= 416 tointermediate C4:(S)-3-amino-tetrahydrofuran-3-carboxylic acid-4-(4-fluoro-2-
trifluoromethyl-phenylamino)-benzylamide H2N " H \-O,N,-- FF HPLC: Rt = 1.99 minutes(method 2)

Mass spectrum (ESI): [M+K-F = 398 O
H,N Ny F
Hoo |l
P
N
H
F7UF
F
HPLC: R;=2.33 minutes  (method 7)
Mass spectrum (ESI): [M+H]+ = 369; [M-H]- = 367
5 intermediate C3: (S)-3-amino-tetrahydrofuran-3-carboxlic acid-2-fluoro-4-(4-fluoro-2-

trifluoromethyl-phenylamino)-benzylamide

F
N
F N
H
F F
F

10 intermediate C4: (S)-3-amino-tetrahydrofuran-3-carboxylic acid-4-(4-fluoro-2-

Mass spectrum (ESI); [M+H]+ = 416

trifluoromethyl-phenylamino)-benzylamide

F
N
H/\@\
N
H
FOF
F

HPLC: R;=1.99 minutes  (method 2)
Mass spectrum (ESI): [M+H]+ = 398

15
intermediate C5: (S)-3-amino-tetrahydrofuran-3-carboxylic acid-4-(4-chloro-2-

trifluoromethyl-phenylamino)-benzylamide

N
H

Iz




(S)-3-amino-tetrahydrofuran-3-carboxylic acid-4-(4-chlgpa-2- trifluoromethyl-phenylamino)-benzylamide
OH2N"H/ -52 - HPLC: R, = 2.41 minutes(method 2) intermediate
06:(S)-3-amino-tetrahydrofuran-3-carboxylic acid 2-fluoro 4 (2
5trifluoromethyl-phenylamino)-benzylamide FF Mass spectrum (ESI). [M+H]+ = 398 io Preparation of
the End Compounds: Example 1:6-o0x0-5,6-dihydro-pyridazine-4-carboxylic acid-(1-{[5-(4-fluoro-2-
trifluoromethyl-phenylam no)-pyrid in-2-ylmethyl]-ca rbam oyl}-cyclop ropyl)- amide Prepared from
intermediate 02 and 6-o0xo-1,6-dihydro-pyridazine-4-carboxylic acid according to AAV1
C22H18F4N118BB298.:422 Rt mp@6sminytesiimétBpd 7) - 53 - Example
2:6-0x0-1,6-dihydro-pyridazine-4-carboxylic acid-(1-([5-(4-chloro-2- trifluoromethyl-phenylam
ino)-pyridin-2-ylmethyqg-carbamoyll-cyclopropyl)- amide

intermediate C6: (S)-3-amino-tetrahydrofuran-3-carboxylic acid 2-fluoro-4-(2-

5 trifluoromethyl-phenylamino)-benzylamide

0
H
0 F N
F7F
F
Mass spectrum (ESI): [M+H]+ = 398

10  Preparation of the End Compounds:

Example 1.  6-ox0-5,6-dihydro-pyridazine-4-carboxylic acid-(1-{[5-(4-fluoro-2-
trifluoromethyl-phenylamino)-pyridin-2-yimethyl}-carbamoyl}-cyclopropyl)-

amide
N
HNT ’ 0
7 N N F
0 N X
0 H/\E;L /</g(
N
H
F™CF

Prepared from intermediate C2 and 6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid
according to AAV1.

CooH15F4N6O3 (490.42)

R; = 2.80 minutes (method 7)

15

20



5Prepared from intermediate Cl and 6-oxo-1,6-dihydrosgyridazine-4-carboxylic acid according to
AAV1. C221-118C1F3N803(506.87) Rt = 2.13 minutes(method 2)
(S)-6-ox0-1,6-dihydro-pyridazine-4-carboxylic acid-{344-(4-fluoro-2-
trifluoromethyl-phenylamino)-benzylcarbamoylHetrahydrofuran-3-yll-amide ,, HN N 0-2 Prepared from
intermediate C4 and 6-oxo0-1,6-dihydro-pyrida ne-4-carboxylic acid according to AAV1.
15C24H21F4N504(519.45) Rt = 2.39 minutes(method 2)
(S)-6-0x0-1,6-dihydro-pyridazine-4-carboxylic acid-{3-[4-(4-chloro-2- trifluoromethyl-phenylam
in0)-benzylcarbanmid-2etrabyckofl i3y b-ayriddei kN4 -cBrbeoBieparidd fr{if(htdroredlates A7 and B1
according to AAV1. C24[12 ). = 2 28 miniit ﬁ{gﬁg} [ [ _
5:(S)-6-oxo-1,6-dihydro-pyr%@%gﬁ%gt@x%@aﬁigfﬁ[%%orom@%%rﬁgﬁlgwm%pmpyt)
phenylamino)-benzylcarbarABypetrahydrofuran-3-y1}-amide HN Prepared from intermediates A6 and
B1 according to AAV1. 024E-122FH3 \4(501.46) 10R, = 2.09 minutes(method 2) Example
6:(S)-6-0x0-1,6-dihydro-pyridazine-4-cartoxylic acig-(3[2-fluoro 4-(4 fluoro-

2-trifluoromethyl-phenylamino)-bgy o) m@-\s-yu-
H
0 =

5  Prepared from intermediate C1 and 6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid
according to AAV1.
C2H1sCIF3NgO4 (506.87)
R; = 2.13 minutes (method 2)

Iz

10 Example 3:  (S)-6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid-{3-[4-(4-fluoro-2-

trifluoromethyl-phenylamino)-benzyicarbamoyl}-tetrahydrofuran-3-yl}-amide

HN/N\
_— .
0

O

Tz
Iz
m

Prepared from intermediate C4 and 6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid
according to AAV1.

15 CoqH21F4NsOy (519.45)
R = 2.39 minutes (method 2)

Example 4:  (S)-6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid-{3-[4-(4-chloro-2-

trifluoromethyl-phenylamino)-benzylcarbamoyl]-tetrahydrofuran-3-yl}-amide

HN/N\
> . cl
O /\©\
N
H

o)
20 F

Iz




15 Prepared from intermediates A4 and 31 according 8#AAV1. C241-120F5N504(537.44) Rt = 2.15
minutes(method 2) - 55 - Example 7: (S)-6-0x0-1,6-dihydro-pyridazine 4-carboxylic
acid-{3-[4-(4-chloro-2- trifluoromethyl-phenylam no)-2-fluoro-benzyl carbam oyl]-tetrahydrofuran-3-
yl}z-amide 5Prepared from intermediates AS and B1 according to AAV1.
C24H20C1F4N504(553.90) Rt = 2.31 minutes(method 2)
(S)-6-0x0-1,6-dihydro-pyridazine-4-carboxylic acid-{344-(4-bromo-2-
trifluoromethyl-phenylamino)-benzylcarbamoylHetrahydrofuran-3-y11-amide "N." HNO Prepared from
intermediatesPx@panet Bromdotauiegiaies AV ard B H ZoBHFBtNEOX(580.35) ft = 2.32 minutes(method

2) 15 Example JSEFN @] 6-dingdmqyridazine-4-carboxylic acid {342-fluoro-4-(2-
R; = 2.28 minutes (method 2)

5 Example 5: (S)-6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid-{3-[4-(2-trifluoromethyl-
phenylamino)-benzylcarbamoyl]-tetrahydrofuran-3-yl}-amide

= "
0

o)

E

Prepared from intermediates A6 and B1 according to AAV1.
Ca4H2F3NsO4 (501.46)
10 Ry =2.09 minutes (method 2)

Example 6:  (S)-6-ox0-1,6-dihydro-pyridazine-4-carboxylic acid-{3-[2-fluoro-4-(4-fluoro-
2-trifluoromethyl-phenylamino)-benzylcarbamoyl]-tetrahydrofuran-3-yl}-

amide

15
Prepared from intermediates A4 and B1 according to AAV1.

Ca4H20FsNsO, (537.44)
R, = 2.15 minutes (method 2)



trifluoromethyl-phenylamino)-benzylcarbamoylytetrahyse-furan-3-y1}- amide HNO 20Prepared from
intermediates A5 and B1 according to AAV1. - 56 - C24H21F4N504 (519.45) Rt = 1.35
minutes(method 7) mass spectroscopy (ES!):[M+H] = 520 [M-Fir = 518 5 The following Examples
describe pharmaceutical formulations which contain as active substance any desired compound of
general formula I, without restricting the scope of the present invention thereto: ioExample | Dry
ampoule with 75 mei of active compound per 10 ml Composition: 15 Active compound75.0 mg
Mannitol500 mg Water for injectionad 10.0 ml zoProduction: Active compound and mannitol are
dissolved in waxemm@ad chaf§e6-axepbateihydscfinaisazined - sadexisr agjgdidd-isesrreoldissolve to
give the solution ready for Ug@u&aBRIG-HnyiaRiRbYI RSN AHACHNR SRR FRBARRRIHN: (1)
Active compound50.0 mg BO%iﬁ@gosegs.O mg (3) Maize starch50.0 mg (4) Polyvinylpyrrolidonel5,0

mg (5) Magnesium stearate?’
_N
HNT S 0
H
AN, cl
o < N
H
0
F N
H
FLF

5  Prepared from intermediates A8 and B1 according to AAV1.
C24H20CIF4N504 (553.90)
R; = 2.31 minutes (method 2)

Example 8:  (S)-6-oxo-1,6-dihydro-pyridazine-4-carboxylic acid-{3-[4-(4-bromo-2-

10 trifluoromethyl-phenylamino)-benzylcarbamoyl}-tetrahydrofuran-3-yl}-amide
_N
HN™ =
)\)\W/ . Br
H
O
N
H
F7 L F

Prepared from intermediates A9 and B1 according to AAV1.
Ca4H21BrF3NsO, (580.35)
R¢ = 2.32 minutes (method 2)
15
Example 9: (S)-6-ox0-1,6-dihydro-pyridazine-4-carboxylic acid {3-[2-fluoro-4-(2-
trifluoromethyl-phenylamino)-benzylcarbamoyl]-tetrahydro-furan-3-yl}-

amide

20  Prepared from intermediates A5 and B1 according to AAV1.



215.0 mg - 57 - Production: (1), (2) and (3) are mixed@nd granulated with an aqueous solution of
(4). (5) is admixed to the dry granules. Tablets are compressed from this mixture, biplanar with a bevel
on both 5sides and dividing groove on one side. Diameter of the tablets: 9 mm. Example Il in Tablet
with 350 mg of active compound Composition: (1) Active compound (2) Lactose 15(3) Maize starch
(4) Polyvinylpyrrolidone (5) Magnesium stearate (6) 350.0 mg 136.0 mg 80.0 mg 30.0 mg 4.0 mg
600.0 mg 20Production: (1), (2) and (3) are mixed and granulated with an aqueous solution of (4).
(5) is admixed to the dry granules. Tablets are compressed from this mixture, biplanar with a bevel on
both sides an€ dividmdy=ro¢F&%tbdne side. Diameter of the tablets: 12 mm. 25 Example IV Capsule
with 50 mg of @pgwe@mg%gd Cqmg@ggqr): 30(1) Active compound50.0 mg (2) Maize starch
dried58.0 mg mass spectroscopy (ESI):  [M+H]" =520

[M-H] =518
The following Examples describe pharmaceutical formulations which contain as active

substance any desired compound of general formula I, without restricting the scope of the

present invention thereto:

10 Example |

Dry ampoule with 75 mg of active compound per 10 mi

Composition:

15
Active compound 75.0 mg
Mannitol 500 mg
Water for injection ad 10.0 ml

20  Production:
Active compound and mannitol are dissolved in water. The charged ampoules are freeze

dried. Water for injection is used to dissolve to give the solution ready for use.

Example |l
25

Tablet with 50 mg of active compound

Composition:

(1) Active compound 50.0 mg
30 (2) Lactose 98.0 mg

(3) Maize starch 50.0 mg

(4) Polyvinylpyrrolidone 15.0 mg

(5) Magnesium stearate 2.0 mg

215.0 mg



(3) Lactose powdered50.0 mg (4) Magnesium stearatezQ mg 160.0 mg - 58 - Production: (1) is
triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous mixing. This
powder mixture is packed into hard gelatine two-piece capsules of size 3 in a capsule-filling machine.
Example V toCapsules with 350 mg of active compound Composition: (1) Active compound350.0 mg
(2) Maize starch dried46.0 mg (3) Lactose powdered30.0 mg 15(4) Magnesium stearate4.0 mg 430.0
mg Production: (1) is triturated with (3), This trituration is added to the mixture of (2) and (4) with
vigorous zostirring. This powder mixture is packed into hard gelatine two-piece capsules of size 0 in a
capsule-filling machine. a Example VI Suppositories with 100 mg of active compound 1 suppository
comprises: Aqg% Lg(cz)[ﬂglp:oundloo.o mg 30Polyethylene glycol (MW. 1500)600.0 mg Polyethylene glycol
(M.W. 6000)460.0 mg Polyethylene sorbitan monostearate840.0 mg 2000.0 mg - 59 - PATENT
CLAIMS l.Cofﬁbéah%ﬁdd @éfﬁe@{p(ﬁq,q}mag[anu!ated with an aqueous solution of (4). (5) is admixed to

the dry granules. Tablets are compressed from this mixture, biplanar with a bevel on both
5  sides and dividing groove on one side.

Diameter of the tablets: 9 mm.

Example 11

10 Tablet with 350 mg of active compound

Composition:

(1) Active compound 350.0 mg

(2) Lactose 136.0 mg
15 (3) Maize starch 80.0 mg

(4) Polyvinylpyrrolidone 30.0 mg

(5) Magnesium stearate 4.0 mg

600.0 mg

20 Production:
(1), (2) and (3) are mixed and granulated with an aqueous solution of (4). (5) is admixed to
the dry granules. Tablets are compressed from this mixture, biplanar with a bevel on both
sides and dividing groove on one side.
Diameter of the tablets: 12 mm.

25

Example IV
Capsule with 50 mg of active compound
Composition:

30 (1) Active compound 50.0 mg
(2) Maize starch dried 58.0 mg
(3) Lactose powdered 50.0 mg
(4) Magnesium stearate 2.0 mg

160.0 mg



Swherein HN denotes the group R2denotes H or CH3,5983 and R4 together with the carbon atom to
which they are bound denote a C3_6- cycloalkylene group wherein a -CH2 unit may be replaced by an
oxygen atom, 15R5denotes H or CH3, R6denotes 1-1, F, Cl or methyl, R7denotes H, F, Cl, Br,
-ON,CF3, CHF2, 20 denotes H, R9denotes F, Cl, Br, Cl_calkyl,-S-C1_4-alkyl, 25R16denotes H,
R1ldenotes F, CI, Br, -ON, C14-alkyl, CF3 CHF2, and - 60 - Xdenotes CH or N, the enantiomers, the
diastereomers, the mixtures and the salts thereof: 52.Compounds of general formula | according to
claim 1, wherein R1, R3, R4, R5, R6, R7, Rs, Rs, R10, R11, n and X are defined as in claim 1 and
R2denotes H Aaotdectnantiomers, the diastereomers, the mixtures and the salts thereof, 3.The

following compgyags pLReNGHA! (9 MuiR IAGRAGHNG LA RAIM heNxturRBIgY %nd (4) with vigorous

10

15

20

25

30

mixing.

This powder mixture is packed into hard gelatine two-piece capsules of size 3 in a

capsule-filling machine.

Example V

Capsules with 350 mg of active compound

Composition:

(1) Active compound 350.0 mg

(2) Maize starch dried 46.0 mg

(3) Lactose powdered 30.0 mg

(4) Magnesium stearate 4.0 mg
430.0 mg

Production:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4) with vigorous

stirring.

This powder mixture is packed into hard gelatine two-piece capsules of size 0 in a

capsule-filling machine.

Example VI

Suppositories with 100 mg of active compound

1 suppository comprises:

Active compound 100.0 mg
Polyethylene glycol (M.W. 1500) 600.0 mg
Polyethylene glycol (M.W. 6000) 460.0 mg
Polyethylene sorbitan monostearate 840.0 mg

2000.0 mg



(1) HN,N,,, 0,.., ""r-, il Li 0 --"<"~--L.Nis HFF (2) . g§,,HN- HOINHFF CI (3) ,NHN OesN,..-
-1-"[H EFF (4)

PATENT CLAIMS
1. Compounds of general formula |
R? R®
!
R’\”/N R’
3 4

OR R R R10

11

R (1)

5  wherein

R’ denotes the group ° ,
10 R? denotes H or CH,

R® and R* together with the carbon atom to which they are bound denote a Cs.¢-

cycloalkylene group wherein a -CH, unit may be replaced by an oxygen atom,
15  R® denotes H or CHs,

R®  denotes H, F, Cl or methyl,

R’ denotes H, F, Cl, Br, -CN, C,-alkyl, CF3, CHF;,
20

R® denotes H,

R® denotes F, Cl, Br, C;4-alkyl, -O-C; 4-alkyl, -S-C;4-alkyl,

25  R'™  denotes H,

R denotes F, Cl, Br, -CN, C,4-alkyl, CF;, CHF,, and



HN--- 110 0 j---------=---0 H F F Cl -61 - No. Structureo(5) ,N, HN-----H 0,;-""."(N, 0 0iit. 110 F (6)

X denotes CH or N,
the enantiomers, the diastereomers, the mixtures and the salts thereof.

5 2. Compounds of general formula | according to claim 1, wherein R', R®, R*, R®, R®,

R’ R® R® R' R'", nand X are defined as in claim 1 and
R? denotes H,
10  the enantiomers, the diastereomers, the mixtures and the salts thereof.

3. The following compounds of general formula | according to claim 1:

No. Structure

HN’N\ 0
N N F
(o] = K)\ﬁ/\@
1
(1) o ANy
H
F FF

/N\
NG K&m
(2) o Ay
H
FFF

N
HNT X o)
N F
0oNF g N
(3) I H
o] N
HE
F7F

HN’N\ 0
R o
0oNF N
(4) o H
0 N
Hf
F™OF




N, HN-", OHio(.'_().H*0 F (7) HN--',-' 0 0 Wg4=----—-, HIF 111N HF 0 CI (8) (8) ,", HNN

No. Structure

N
HNT X . o]
O P Iz H
5 o}
(5) d N
F F
F

_N
HNT = H o]
, F
o = N, E
6 o}
(6) d - N
F F
F
HN’N\ 0
H
¥z N, cl
O)\J\"/ f, ﬁ
(7) o)
o] F u
F

F

HN’N\ w9
O)\)\”/N@N/\@ Br
(8) o :
e} N
He F
F

NS o]

H
? AR J?
FTLF

the enantiomers, the diastereomers, the mixtures and the salts thereof.

4. The following compound of general formula | according to claim 1:

No. Structure

HN/N\ 0
“ N F
(e} = ij\u/\@\
1
(1) o) Ay
H

F
P E




OOOON ----mm-- <--,H11 BrONH F (9),N, HN--=gpl------ %----,--M" 6 M,4------m---- —~HF<.-7-,:
'F F the enantiomers, the diastereomers, the mixtures and the salts thereof.

the enantiomers, the diastereomers, the mixtures and the salts thereof.

5. The following compounds of general formula | according to claim 1:

No. Structure

N
HN™ = H @]
i
0O ¥ N: :U\u/\ENj\ Cl
2
() e} = N
H
FPOF

the enantiomers, the diastereomers, the mixtures and the salts thereof.

6. The following compounds of general formula | according to claim 1:

No. Structure

HN/N\ o}
N F
3 O - N ﬁ
(3) I
o] N
HE
F7OF

10

the enantiomers, the diastereomers, the mixtures and the salts thereof.

7. The following compounds of general formula | according to claim 1:

No. Structure

HN/N\ o]
N o
0o N
4) ) H
0 N
Hr
F7OF

15

the enantiomers, the diastereomers, the mixtures and the salts thereof.



4.The following compound of general formula | accordgg-to claim 1: - 62 - the enantiomers, the d
astereomers, the mixtures and the salts thereof. 5. The following compounds of general formula |
according to claim 1: the enantiomers, the diastereomers, the mixtures and the salts thereof. 6. The
following compounds of general formula | according to claim 1: No. Structure (3) HNole 0 140 N H
F FF the enantiomers, the diastereomers, the mixtures and the salts thereof. 7. The following
compounds of general formula | according to claim 1: - 63 - 8.The following compounds of general
formula I according to claim 1: the enant omers, the diastereomers, the mixtures and the salts thereof.
9.The following) compherfdioufinenersidondritd ¢ereetding tadlareotditite slainichers, the
diastereomers, the mixtures and the salts thereof.

No. Structure

N
HN ™~ H Q
o P N@LN/\Q\
(5) o ;
o] N
H F F
F

the enantiomers, the diastereomers, the mixtures and the salts thereof.

9. The following compounds of general formula I according to claim 1:

No. Structure

HN’N\ H 0
(6) ) .
(@] F N
HF F
F

the enantiomers, the diastereomers, the mixtures and the salts thereof.
10

10. The following compounds of general formula | according to claim 1:

No. Structure

HN’N\ o]
%\)\”/n,(%\ Cl
O . ﬁ/j@\
(7) © o} F N
H F F
F

the enantiomers, the diastereomers, the mixtures and the salts thereof.
15

11. The following compounds of general formula | according to claim 1:



10.The following compounds of general formula | accogding to claim 1. the enantiomers, the
diastereomers, the mixtures and the salts thereof. - 64 - No. Structure (8) HNNoJyNH-NH FFF
the enantiomers, the diastereomers, the mixtures and the salts thereof. 512.The following compounds
of general formula | according to claim 1: No.Structure HN 1-1-1HO (9) ' FN FF the enantiomers, the
diastereomers, the mixtures and the salts thereof.
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10

15

20

No. Structure

,N\
Mn, i Br
O o N
(®) i (# L
O N
H F F
F

the enantiomers, the diastereomers, the mixtures and the salts thereof.

12. The following compounds of general formula | according to claim 1:

No. Structure

_N
HN™ ™ o]
P!
0 N | =
(9) o} £ P N
0 H
F FF

the enantiomers, the diastereomers, the mixtures and the salts thereof.

13. Physiologically acceptable salts of the compounds according to one of claims 1, 2,

3,4,5,6,7,8,9, 10, 11 or 12 with inorganic or organic acids or bases.

14. Medicaments, containing a compound according to at least one of claims 1, 2, 3,
4,5,6,7,8,9, 10, 11 or 12 or a physiologically acceptable salt according to claim 13

optionally together with one or more inert carriers and/or diluents.

15. Compound of general formula | according to one of claims 1, 2, 3,4, 5,6,7, 8, 9,

10, 11, 12 or 13 for use as medicaments.

16. Compound of general formula | according to one of claims 1, 2, 3,4, 5,6,7, 8, 9,

10, 11, 12 or 13 for preparing a medicament for the acute and prophylactic treatment of



1()13.Physiologically acceptable salts of the compounés -according to one of claims 1, 2, 3, 4, 5, 6, 7,
8, 9, 10, 11 or 12 with inorganic or organic acids or bases. 14.Medicaments, containing a compound
according to at least one of claims 1, 2,3, 4,5,6,7,8,9, 10, 11 or 12 or a physiologically
acceptable salt according to claim 13 15optionally together with one or more inert carriers and/or
diluents. 15.Compound of general formula | according to one of claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12 or 13 for use as medicaments. - 65 - acute pain, visceral pain, neuropathic pain, inflammatory /
pain receptor-mediated pain, tumour pain and headache diseases. 17. Use of a compound
according to gcléafiabheisteralpain, reworathicaram gntiamoaary, / privrreseRiphregriftag ain,
medicament fRk{bgr aite 0 oieptndastisdseatment of osteoarthritis.  18. Process for preparing a
medicament according to claim 14, characterised in that a compound according to at least one of
clams 1, 2,3,4,5,6,7,8,9, 10, 11, 12 or 13 is oincorporated in one or more inert carriers and/or
diluents by a hén-cherticdlawethpdund according to at least one of claims 1, 2, 3, 4, 5,6, 7, 8, 9, 10,

5 11, 12 or 13 for preparing a medicament for the acute and prophylactic treatment of

osteoarthritis.

18. Process for preparing a medicament according to claim 14, characterised in that a
compound according to at least one of claims 1,2, 3,4,5,6,7, 8,9, 10, 11,12 0r 13 is

10 incorporated in one or more inert carriers and/or diluents by a non-chemical method.



