SUBSTITUTED PIPERIDINO-DIHYDROTHIENOPYRIMIDINES

The invention relates to new piperidinc-dihydrothienopyrimidinesulphoxides of
formuia 1, as well as pharmacologically acceptable salts, diastereomers,
enantiomers, racemates, hydrates or solvates thereof,
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wherein X is SO or SO», but preferably SO, and wherein
R’ R? R® and R* have the meanings stated in claim 1,
as well as pharmaceutical compositions which contain these compounds.

These new piperidino-dihydrothienopyrimidinesulphoxides are suitable for the
treatment of respiratory or gastrointestinal complaints or diseases, inflammatory

diseases of the joints, skin or eyes, diseases of the peripherai or central nervous
system or cancers.

PRIOR ART

US 3,318,881 and BE 663683 disclose the preparation of piperazino-dihydrothieno-
[3,2-d]pyrimidines which have cardiovascular and sedative properties. WO
2006/111549 and EP06112779.1 (EP1847543) each disclose dihydrothieno-
pyrimidinesuiphoxides which are substituted by piperazine instead of piperidine.
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SUMMARY

In a first aspect, there is provided compounds of formula 1

wherein

X

R‘i

denotes SO or SO,

denotes H, Cig-alkyl,

is H or a group selected from among Cr.ao-alky! and Cog-alkenyl, which may
optionally be substituted by one or more groups selected from halogen and C..
s-fluoroalky! or which may optionally be substituted by one or more groups
selected from among OR*?, COOR?*' CONR*?R*®, SR*' 80-R*!, 80,-R*!,
Cso-aryl, -het, hetaryl, a mono- or bicyclic -Cap-cycioalkyl, CH-NR*2R*® and
NRZ2R%?

which in turn may optionally be substituted by one or more groups selecied
from among OH, halogen, OR*', oxo, CF3, CHF2, CHyF, Cr.s-atkyl, Cis-
alkanol, Ce.1p-aryl, COOR®", CH-NR*?R?® and NR*?R??,

wherein

het

denotes g three- to eleven-membered, mono- or bicyclic, saturated or partially
saturated, optionally aneliated or optionally bridged heterocycie is, which
contains 1, 2, 3 or 4 heteroatoms selected independently of one another from
among N, S or O contains,

and whersin

hetaryl s a five- to ten-membered, mono- or bicyclic, optionally aneliated

hetercaryl, which contains 1, 2, 3 or 4 heterocatoms selected
independently of one another from among N, S or O,

and wherein
cycioalkyl may be saturated or partiaily saturated,
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wherein R*! is H or is a group selected from among Cq.-alkyl, Cs.g-alkanol, Ci.a

haloalkyt, mono- or bicyclic, -Caqg-cycloalkyl, Ceqg-aryl-C4s-alkylene, hetaryl-
Cis-alkylene, het-Cqs-alkylene, Cyp-cycioalkyl-Cis-alkyiene, a mono- or
bicyclic Cs.10-aryl, hetercaryl and a -het, ‘

which may optionally be subsiituted by one or more groups selecied from
among OH, O-(Cy.s-alkyl), halogen, Cies-alkyl and Caig-aryl,

wherein R*? and R*® independently of one another denote H or a group

or
Rz

selected from among C..g-alkyl, maono- or bicyclic Cs.qp cycloalkyl, Ce.qp-aryl-
Cs-alkylene, hetaryl-Cq.c-alkylene, mono- or bicyclic Cg1g-aryl, het, hetaryl,
CO-NHz, CO-NHCH3, -CO-N(CH3)2, SO~(C+-Co-alkyl), CO-R?" and COOR?",
which may optionally be substituied by one or more groups selected from
among OH, halogen, Cr.e-alkyl, Cs.1g-aryl and COOR??,

denotes a mono- or polycyclic Cs.qp cycloalkyl, which may optionally be
bridged one or more times via Cq.3-alky! groups and which may optionally be
substituted by a group selected from among branched or unbranched Cq¢-
alkanol, C1.a-fluoroalkyl, Cq.a-alkylene-OR*', OR*!, COOR?*!, -80.-NR**R?*?,
het, -NH-CO-O-(Cyg-alkyl), -NH-CO-(C1g-alkyl), -NH-CO-O-(Cs.10-aryl), -NH-
CO-{Ceag-aryl), -NH-CO-O-hetaryl, -NH-CO-hetaryl, -NH-CO-0-(C15-
alkylene)-(Cg1p-aryl), -NH-CO-(C4.s-alkylene)-{Ceg.1g-aryl), -N(C+_s-alkyl}-CO-
{Cr.-alkyl), -N{C1.3-alkyl}-CO-O-(Ce.10-aryl), -N(Cs.5-alkyl}-CO-(Co.sg-aryl}, -
N(C4.5-alkyl)}-CO-O-hetaryl, -N(C1.s-alkyl}-CO-hetaryl, -N{C.z-alkyl}-CO-0-(C4.
s-atkylene)~(Cegig-aryl), -N(C1.2-alkyl)-CO-(Cy.s-alkylene)~(Ceap-arvl), Ce1o-aryl,
Cqs-alkyl, Ce.qp-aryl-Cqs-alkylene, hetaryl-Cig-alkylene, mono- or bicyelic Caqp
cycloalkyt and NR%2R>3,

which may optionally be substituied by one or more groups selected from

among OH, OR?*', oxo, halogen, CF3, CHF;, CHaF, Cie-alkyl, Ce.rg-arvl and

NRZ,ZRE.S
or
R? danotes a meno- or polycyclic Ceap-aryl, which may optionally be substituted

by CH, SH or halogen or by one or more groups selected from among OR**,
COOR?', NR?2R?®, CHo-NR**R*? Ca.qo-cycioalkyl, het, Cy.s-alkyl, Cra-
fluorcalkyl, CFs, CHF,, CHaF, Ceio-aryi-Cis-alkylene, het-Cisalkylens,
hetaryl-C1.g-alkylene, Cgip-aryl, SO2-CH;, SO,-CHoCH; and SO.-NR* RS,
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which may in tumn optionally be substituted by one or more groups selected
from among OH, OR?!, CF3, CHF2, CHJF, oxo, halogen, CF3, CHF;, CHaF, Cs.
e-alkyl, Cerp-aryl and NR*2R®?,

denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or mare groups selected from among halogen, OH, oxo,
CFs, CHFy and CHgF or by one or more groups selectad from among OR?",
C:.z-alkylene-OR>', SR*',S0-R*!, 80-R*", COOR*!, COR?", C1.¢-alkanol,
mono- or bicyclic Caqg-cycloalkyl, Ceqg-aryl, Cis-alkyl, Ceqo-aryi-Cis-alkylene,
hetaryi-C.s-alkylene, het, hetaryl, C1_s-alkylene-OR?' and NR**R*?,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR?", oxo, halogen, CFs, CHFs, CHyF, Crg-alkyl, Ce1o-ary!
and NRZ2RZ® :

or wherein
NR'R? together denotes a heterocyclic Car ring, which may optionally be bridged,

which contains 1, 2 or 3 heteroatoms selected from among N, G and S and
which may optionally be substituted by one or more groups selected from
among OH, OR?", Cy.s-alkylene-0™", oxo, halogen, C+.s-alkyl, Cs.p-aryl,
COOR?!, CHy-NR*2.COO0-R?!, CH2-NR?2-CO-R*", CHp-NR**-CO-CHa-
NR?*?R?*3, CHyp-NR?2.80,-C1.s-alkyl, CHa-NR*-S0,-NR*#R** CHp-NR*?-CO-
NRZZR23 CO-NRZR?? CH,-NR¥2R?® and NR2ZR2?,

and wherain

R3

is & Ca10-aryl,

which may optionally be substituted by in the ortho, para or meta position by
one, two or three groups selecied independently of one another from among
fluorine, chioring, bromine, hydroxy, CN, Cq.s-alkyl, Cis-fluoroalkyl, -Ci.5-
alkylene-OR*", -C.s-alkylene-NR*?R%? -NR¥R*?, 0-R*"; SO-R*!, 80,-R*",
COOR?!, -CO-NH-(C1.s-alkylene)-hetaryl, -CO-NH-hetaryl, -CO-N{CHa)-het, -
CO-N(CH3)-(C+z-alkylene)-het, -CO-N(CH3)-(C1.2-alkyiene)-hetaryl, -CO-N(Cs.
~oycloalkyl)-het, -CO-NR**R?? -CO-NH-(Cy.s-alkylene)-het, NR*2.CO-R*"
Cs.10-aryl, Ceso-aryi-Cio-alkylene, het-Cqo-alkylene, -het, -CO-het, , CO-
N{CH3)-Cs.7-cycloalkyl, Ca.r-cycloalkyl, Ca.r-cycloalkyi-Cq-alkylene, hetaryl-Cy.
~alkylene and hetary}, '

while this groups may optionally be subsiituted by one or more groups
selected from among OH, halogen, -C+s-flucroalkyl, oxo, methyl and phenyl,

or wharein
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R®  is a group selected from among het and hetaryl, which may optionally be
substituted by one or more groups selected from among haiogen, Ci.s-
fluoroalkyl, CN, OH, oxo, -C1.s-alkyl, -Cy.s-alkylene-NR*?R*®, -NR*?R*?, SO-
B2 §0,-R%1 -0-R?", -COORY", 80,~(CHs), S02~(CH2-CHa), Cerc-atyl, het,
Ca.cycloalkyl and hetaryl,
which may in turn optionally be substituted by one or more groups selected
from among OH, halogen, -Ci.s-flucroalkyl, Cs.g-alikyl, Cerg-aryl, -COO(C1s-
alky!) and O-{C.z-alkyh),

or wherein

R*  denotes -O-R*,

wherein B> is a group selected from among -Cr.s-alkyl, ~Cesc-aryl, -Cra-alkylena-Ce
swo-aryl, hetary! and het, which may optionally be substituted in the ortho, para
or meta position by one, two or three groups selected independently of one
another from among fluorine, chloring, bromine, hydroxy, CN, Crg-alkyl, Ci2-
fiuoroalkyl, CO~(Cy.s-alkyl), -CO-(Cr.s-fluoroalkyl), -CO-NH-(Css-alkylene}-
hetaryl, -CO-N(Crz-atkyl)-(Cy-alkylene)-hetaryl, -CO-N(C.s-alkyl}-het, -CO-
N(Ca7-cycloalkyl)-het, -C s-alkylene-OR>", -Cy.s-alkylene-NR*?R™?, -
NR22R?? O-RZ1 SO-RY", 80O,-R%!, COOH, COO-(C4-alkyl), -O0-C1.5-
alkylene-N(Cs-alkylz, CONRZR®, NR*2-CO-R*", Ceag-aryl, Cosp-ary-Coz-
alkylene, het-Co-alkylene, -CO-het, het, ~CO-Cy.r-cycioalkyl, -CO-N{C.2-
alky!)-Car-cycloalkyl, Cao-cycloalkyl, Cor-cycloalkyl-Cyo-alkylene, hetaryt-Cqo-
alkylene and hetaryt

which may in turn optionally be substituted by 1, 2, 3 or 4 groups
selected independently of one ancther from among F, Cl, Br, methyl, O-
methyl, ethyl, O-sthyl, OH, oxo and CF3. '

and wherain

R*  denotes H, CN, OH, CFs, CHF,, CHoF, F, methyl, sthyl, -O-(Cyz-alkyl), -Cror

alkylene-  OH, -COO(Cqz-akyl), -CO-het, ~(C4.o-alkyleng)-NH-SO»-{C1o-alkyl),
~(C1 g-alkylene) N(C1 3-31}(}!‘)-3()2-(01 z-alkyl)
H(C+.p-alkylene)-0O-(Cqz-alkylene)-Cero-ary!,
-C+.5-alkylens-0-Cqz-alkyl, -(Cq.o-alkylene)-N(C1s-alkyl)-CO- {C4 2-31k§ff)
-NH-CO~(Cy.s-alkyleng)-O-(C4 3-a§kyi) -C+.z-alkylene-NH-CO-(C1z-alkyl),
-C4.z-alkylene-NH-CO-(Cy.s-alkylene)-N(C1.z-alkyle, -0-(C.p-alkylene}{Cg.1o-
aryl),
-Cq.zalkylene-NH-CO-(Cs.s-alkylene)-0-(C4.s-alkyl), -CO~(Cs1o-aryl),
-(01.2-a!kyiena)~f\3(Cq.g—alkyi)-CO~(C1.z-a{kylane)-()-(&.3*alky1),
wherein the ary! in the above groups may in turn optionally be substituted by
one or more other groups selected from among F, Cl, Br, methyl, ethyl, propy),
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isopropyl, cyclopropy!, -O-methyl, -O-ethyl, -O-propyl, -O-isopropyl, -O-
cyclopropyl, -OH and CF3

or wherein

R%and R* together form a mono- or bicyclic, unsaturated, saturated or partially
saturated heterocycle, which contains 1, 2 or 3 hetercatoms selected from
among N, O and S contains and which may optionally be substituted by one or
more groups selected from among halogen, OH, oxo, Cy.z-fluoroalkyl, CN, Cs.
calkyl, -O-R*', -COOR?', SO-R*', SO-R*', -Cisalkylene-NR*?R*?,
NR??R%3 Cgqp-aryl, Ca7- cycloalkyl, het and hetaryl,

as well as pharmacologically acceptable salts thereof.
in a second aspect, there is provided compounds as defined above as medicaments.

In a third aspect, there is provided a use of compounds as defined above for
preparing a medicament for the treatment of respiratory or gastrointestinal diseases
or complaints, as well as inflammatory diseases of the joints, skin or eyes, cancers,
and diseases of the peripheral or central nervous system.

In a fourth aspect, there is provided a use of compounds as defined above for
preparing a medicament for the prevention and treatment of respiratory or pulmonary
diseases which are accompanied by increased mucus production, inflammations
and/or obsfructive diseases of the respiratory tract.

In a fifth aspect, there is provided a use of compounds as defined above for
preparing a medicament for the treatment of inflammatory and/or obstructive
diseases such as COPD, chronic sinusitis, asthma, Crohn's disease and ulcerative
colitis.

In a sixth aspect, there is provided a use of compounds as defined above for
preparing a medicament for the treatment of inflammatory diseases of the
gastrointestinal fract.
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In a seventh aspect, there is provided a use of compounds as defined above for
preparing a medicament for the prevention and treatment of diseases of the
peripheral or central nervous system such as depression, bipolar or manic
depression, acute and chronic anxiety states, schizophrenia, Alzheimer's disease,
Parkinson's disease, acute and chronic multiple sclerosis or acuie and chronic pain
and brain damage caused by stroke, hypoxia or cranio-cerebral frauma.

In an eighth aspect, there is provided pharmaceutical formulations, characterised in
that they contain one or more of the above compounds according to formula 1 as
defined above.

in a ninth aspect, there is provided pharmaceutical formulations, characterised in that
they contain one or more compounds of formula 1 as defined above in combination
with one or more active substances selecied from among betamimetics,
corticosteroids, other PDE4-inhibitors, EGFR-inhibitors and L.TD4-antagonists,
CCR3-inhibitors, INOS-inhibitors and SYK-inhibitors.

DESCRIPTION OF THE INVENTION

Surprisingly it has been found that, besides piperazino-dihydrothienopyrimidine-
sulphoxides, piperidino-dihydrothienopyrimidinesulphoxides of formula 1, wherein R’
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and R* have the meanings stated in claim 1, particularly those wherein X denotes
SO, are particularly suitable for the treatment of inflammatory diseases and are
superior to the corresponding piperazino-dihydrothienopyrimidinesulphoxides from
- the prior art.

The present invention therefore relates to compounds of formula 4

R3
Oém
N N
i
N
XXy N
N
Rt TR2 ’

wherein
X denotes SC or 80;,
R'  denotes H, Cie-alkyl,

Rz

is M or a group selected from among Cq.o-alkyl and Coe-alkenyl, which may
optionally be substituted by one or more groups selected from halogen and Cs.
s-flucroalkyl or which may optienally be substituted by one or more groups
selected from among OR*', COOR?*' CONR*?R?3, SR?' SO-R?!, §0,-R?",
Ce.10-aryl, -het, hetaryl, a mono- or bicyclic -Cs1o-cycloalkyl, CH-NR?2R%3 and
NR2ZR23

which in turn may optionally be substituted by one or more groups selected
from among OH, halogen, OR*", oxo, CF3, CHF,, CHyF, Cie-alkyl, Cog-
alkanol, Ce1g-aryl, COOR?", CHy-NR?*?R*? and NR*?R??,

wherein

het

denotes a three- to eleven-membered, mono- or bicyclic, saturated or partially
saturated, optionally aneliated or optionally bridged heterocycle is, which
contains 1, 2, 3 or 4 heteroatoms selected independently of one another from
among N, S or O contains,

and wherein

hetaryl is a five- to ten-membered, mono- or bicycelic, optionally aneflated

heteroaryl, which contains 1, 2, 3 or 4 heteroatoms seiected
independently of one another from among N, Sor O,
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and wherein
cycloalkyl may be saturated or partially saturated,

wherein R* is H or is a group selected from among Cq.s-alkyl, Cr.s-alkanol, C,.a-
haloalky!l, mono- or bicyclic, -Cs.1p-cycloalkyl, Ca.p-aryl-Crs-alkylene, hetaryl-
Cre-alkylene, het-Cqe-alkylene, Csap-cycloalkyl-Cqs-alkylene, a mono- or
bicyclic Cg.1g-aryl, heteroaryl and a -het,
which may optionally be substituted by one or more groups selected from
among OH, O-(C13-alkyl}, halogen, Cis-alky! and Ce.1p-aryl,

wherein R*? and R%® independently of one another denote H or a group
selected from among Cq-alkyl, mono- or bicyclic Cy.1o cycloalkyl, Cs.10-aryi-
Cis-alkylene, netaryl-Cqs-alkylene, mono- or bicyclic Ce.ig-aryl, het, hetaryl,
CO-NH3, CO-NHCH;, -CO-N(CHz)z, S02-(C1-Ca-alkyl), CO-R?* and COOR>",
which may optionally be substituted by one or more groups selected from
among OH, halogen, Csg-alkyl, Ce.10-aryl and COOR?",

or

R? denotes a mono- of polycyclic Cs.40 cycloaikyl, which may optionally be
bridged one or more times via C+3-alkyl groups and which may optionally be
substituted by a group selected from among branched or unbranched Ci5-
alkanol, Cq.z-fluoroalkyl, C1s-alkylene-OR**, OR?' COOR?', -80,-NRZ2R23
het, -NH-CO-0-(C1e-alkyl), -NH-CO-(Cy.g-alkyl), -NH-CO-0-(Cg1g-aryl), -NH-
CO-~(Cs.1p-aryl), -NH-CO-O-hetaryl, -NH-CO-hetaryl, -NH-CC-0-(C.5-
alkylene)~(Ce.10-aryl), -NH-CO-(C1.s-alkylene)-(Ce.1p-aryl), -N{Cz-alky)-CO-
(01.5-3“'{%), -N(G1,3~alkyi}«()0—0~({35-1Q~aryl), -N(CLyﬂﬁ(){i)-CO-(Cs.go-afy]). -
N(C1.3-alkyD)-CO-O-hetaryl, -N(C1.5-atkyl)}-CO-hetaryl, -N(C;.a-atky})-CO-O-(C;.
s-alkylens)-(Cs.1p-aryl), *N(Cf.sr»aikyl)nco-(c1-3—aiky$ene)-(Cs.1o~aryl), Ce.1g-aryl,
Cig-alkyl, Co.qo-aryl-Cyg-alkylene, hetarvl-C¢-alkylene, mono- or bicyclic Ci.p
cycloalkyl and NR>ZR?®,
which may optionally be substituted by one or more groups selected from
among OH, OR?', oxo, halogen, CF3, CHF2, CH,F, C1s-alkyl, Cero-aryl and
NRZZRZS,

or

R? denotes a mono- or polycyclic Ce.qe-aryl, which may optionally be substituted
by OH, SH or halogen or by one or more groups selected from among OR?',
COOR?", NR™R?3, CHp-NR*?R?® Cy qo-cycloalkyl, het, Cr.e-alkyl, Cya-
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fluorcalkyl, CFs, CHF,, CHoF, Ce.ig-ary!-Cqs-alkylene, het-Cqs-alkylene,
hetaryl-Ci.e-alkylene, Ca.io-aryl, SO2-CHs, SO2-CH,CH3 and SO.-NR*?R??,
which may in turn optionally be substituted by one or more groups selected
from among OH, OR?", CFy, CHF3, CHyF, oxo, halogen, CFa, CHFz, CHoF, Cs.
s-alkyl, Cs.qo-aryl and NR*2R?3,

denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or mare groups seiected from among halogen, OH, axo,
CF,, CHF,and CHF or by one or more groups selected from among OR*',
Ci.s-alkylene-OR?*", 8R?1 80-R*" 80,-R*", COOR*?, COR?', Cy.s-alkanol,
maono- or bicyclic Ca.«p-cycloalkyl, Cs.ip-aryl, Cig-alkyl, Cs.ig-aryl-Cig-alkylene,
hetaryl-Cy.e-alkylene, het, hetaryl, Cya-alkylene-OR*' and NR??R??,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR>', oxo, halogen, CF;, CHF,, CH.F, Cig-alkyl, Cg-w»aryi
and NR?2R??.

or wherein
NR'R? together denotes a heterocyclic C, ring, which may optionally be bridged,

which contains 1, 2 or 3 heteroatoms selected from among N, O and S and
which may optionally be substituted by one or more groups selected from
among OH, OR*', C, s-alkylene-OR, oxo, halogen, Cq.g-afkyl, Ceo-aryl,
COOR?", CHp-NR**-COO-R*!, CH2-NR*2-CO-R*", CHp-NR22.CO-CHo-
NR*R?3, CH,-NR?2.802-C1 3-alkyl, CHy-NR*2-S0,-NR*R??, CHo-NR2-CO-
NR22R?® CO-NR22R?3 CH,-NR?2R?® and NR2ZR??

and wherein

R-’S

isa Ca,m-af'y!,

which may optionally be substituted by in the ortho, para or meta position by
one, two or three groups selected independently of one ancther from among
fluorine, chlorine, bromine, hydroxy, CN, Cq.g-alkyl, Cis-fluoroaikyl, -Cy.3-
alkylene-OR%!, -Cy.a-alkylene-NR?“R%® .NR*R%® O-R?*": SO-R*!, SO-R*",
COOR?", -CO-NH-(C1.s-alkylene)-hetaryl, -CO-NH-hetaryl, -CO-N(CHa)-het, -
CO-N{CHa}-{Cy.3-alkylene)-het, -CO-N(CH3)-(C+.3-alkylene)-hetaryl, -CO-N(Cs.
r-cycloalkyl)-het, -CO-NR*?R*? -CO-NH-(C.¢-aikylene)-het, NR*%.CO-R?"
Ces.qo-aryl, Csap-aryl-Cqo-aikylene, het-Cio-alkylene, -het, -CO-het, , CO-
N(CHa}-Csy-cycloalkyl, Ca.r-cycloalkyl, Car-cycloalkyl-C -alkylene, hetaryl-C4.
ralkylene and hetaryl,

while this groups may optionally be substituted by one or more groups
selected from among OH, halogen, -C.a-flucroalkyt, oxo, methyt and phenyi,
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or wherein
R®  is a group selected from among het and hetaryl, which may optionally be

substitutad by one or more groups selected from among halogen, Cys-
fluoroalkyl, CN, OH, oxo, -Cys-alkyl, -Cq.3-alkylene-NR*?R?* -NR*?R*? SO-
R*! 80,-R*' -0O-R*' -COOR*", S04-(CHa), SO (CHy-CHa), Corg-aryl, het,
Cso-cycloalkyl and hetaryl,

which may in turn optionally be substituted by one or more groups selected
from among OH, halogen, -Cys-flucroaltkyl, Cyg-alky!, Ceqgaryl, -COO{C/a-
aikyl) and O“(C1_3~8[k‘yl),

or wherein

RS

denotes -G-R>",

wherein R*! is a group selected from among -Cq.s~alkyl, -Ca1o-aryl, -Cys-alkylene-Cs.

so-aryl, hetaryl and het, which may optionally be substituted in the ortho, para
or meta position by one, two or three groups selected independently of one
ancther from among flucrine, chlorine, bromine, hydroxy, CN, Ci.s-alkyl, Ci.a-
fluoroalkyl, CO-(C4.s-alkyl}, -CO-(Cy.3-flucroalkyl), -CO-NH-{Cg-alkylene)-
hetaryl, -CO-N(C1.3-alkyl}-(Cy.s-alkylene}-hetaryl, -CO-N{C.3-alkyl)-het, -CO-
N(Ca.r-cycioalkyl)-het, -Cr.x-alkylene-OR*',  -Cqz-alkylene-NRZZR?®, -
NR*’R*? O-R*'; SO-R*', 80,-R*!, COOH,
COO-(Crs-alkyl), -0-C.a-alkylene-N(Ci.s-alikyl)s, CO-NR*?R*® NR*2-CO-R*",

Ce.1p-aryl, Ce.10-aryl-Cqo-alkylene, het-Cy-alkylene, -CO-het, het, -CO-
Car-cycloalkyl, -CO-N(C.3-alkyl)-Ca.r-cycloalkyl, Caz-cycloalkyl, Cs.r-
cycloalkyl-C4 p-alkyiene, hetaryl-Cq.o-alkylene and hetaryl ,.

which may in turn optionally be substituted by 1, 2, 3 or 4 groups
selected independently of one another from among F, Ci, Br, methyl, O-
methyt, ethyl, O-ethyl, OH, oxo and CF;.

and wherain

R4

denotes H, CN, OH, CF;, CHF,, CHoF, F, methy!, ethyl, -O-(C1.z-alkyl), -C1.5-
alkyiene-OH, -COO(C4.z-alkyl), -CO-het, -(C1p-alkylene)-NH-80,~(C 4 -alkyl),
~{C1o-alkylene)-N{C1.5-alkyl}-SO,-{C1o-atkyl),
-(C1z-alkylene)-O-(Cyx-alkylene)-Ca.ip-aryl,

-Cis-alkylene-0-Cos-alkyl, -(Cqz-alkylene)-N(C,3-alkyl}-CO-(C+.o-alkyl),
-NH-CG-(C1.3-alkylene)-0-~(C+_s-alkyl}, -Cq3-alkylene-NH-CO-(Cy.s-alkyl),
-Cyz-alikylene-NH-CO-(Cs-alkylene)-N{C.a-alky])z, -O-(C+z-alkylene)-(Cs.1o-
aryl), -Cq3-alkylene-NH-CO-~(C1.s-alkylene)-O-(Cy.s-alkyh), -CO-(Cs.1g-aryl),
-(C1p-alkylene)-N(Cq.z-atky}-CO-{C.o-alkvlene)-0-{C4_s-alikyl),

wherein the ary! in the above groups may in turn optionally be substituted by
ohe or more other groups selected from among F, Cl, Br, methyi, ethyl, propyl,
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isopropyl, cyclopropyl, -O-methyl, -G-ethyl, -O-propyi, —O~isopﬁopyi, -0-
cyclopropyl, -OH and CF;

or wherein

R*and R* together form a mono- or hicyclic, unsaturated, saturated or partially
saturated heterocycle, which contains 1, 2 or 3 heteroatoms selected from
among N, O and S contains and which may optionally be substituted by one or
more groups selected from among halogen, OH, oxo, Cq.s-fluoroalkyt, CN, Cy.
galkyl, -O- R -COOR*', S0-R*!, SO,-R*"| -Cyisalkylene-NR>?R?® .
NR22R>3 Cgqp-aryl, Car- cycloalkyl, het and hetary,

as well as pharmacologically accepiable salts, diastereomers, enantiomers,
racemates, hydraies or solvates thereof.

The present invention expressly refates to both the R-enantiomers of formula A and
the S-enantiomers of formula A" with respect to the stereocentre at the sulphoxide-
sulphur atom of the compounds of formula 4,

R3 R3

£ (R | (s) |
5 Xy N sy N
{l)f él
N N
R1” TR2 Ao RIT Rz A

Also preferred are the above mentioned compounds of formula 1, wherein
X genotes SO or 8O3,
R'  denotes H

R?  denotes H or Cy.g-alkyl, which may optionally be substituted by one or more
groups selected from halogen and Cq.s-flucroalky! or which may optionally be
substituted by one or more groups selected from among OR?’,

COOR*' CONR?*?R?3 8R?* S0-R*', 80,-R*", phenyl, het, hetaryl, a
monocyclic Csy-cycloalkyl, CHx-NR*?R*® and NR*?R*3, which in turn may
optionally be substituted by one or more groups selected from among OH, F,
Cl, Br, OR*", oxo, CF3, CHFy, CHoF, Cye-alkyl, Cre-alkanol, phenyl, COOR?"
CHy-NR*?R?? and NR%*R??,
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wherein

het s & three- to seven-membered, monocyclic, saturated or partially saturated
heterocycle or a seven- to eleven-membered, bicyclic, saturated or partially
saturated heterocycle, which contains 1, 2, 3 or 4 heteroatoms selected
independently of one another from among N, S or O,
and wherein

hetaryl is a five- to six-membered, monocyclic, aromatic hetercaryl or a seven-
to eleven-membered, bicyclic, aromatic heteroaryl, which contains in each
case 1, 2, 3 or 4 heteroatoms selected independently of one another from
among N, S or ,

and wherein

cycloalkyl may be saturated or partially saturated,

wherein R*' is H or a group selected from ameng Cyg-alkyl, Cy.s-alkanol, Cq.a-
haloalkyl, monocyclic Ca.7 cycloalkyl, phenyl-Cqs-alkylene, hetaryl-C_s-alkylene, het-
Cie-alkylene, -Car-cycioalkyl-Cg-alkylene, phenyl, hetaryl and a

het, which may opticnally be substituted by one or more groups selected from among
OH, F, Cl, Cqg-alkyl, -O-(C1.5-alkyl) and phenyl,

wherein R* and R*® independently of one another denote H or a group selected
from among Ci.s-alkyl, monocyclic Cs7 cycicalkyl, phenyl-Ci.5-alkylene, hetaryl-C -
alkylene, phenyl, het, hetaryl, CO-NH,, -CO-NHCH3;, -CON(CHa3)z, SO2-(C1.-atkyl),
CO-R*'and COOR?’,

which may optionally be substituted by one or more groups selected from among
OH, F, Cl, Cis-alkyl, phenyl and COOR?"

ot

R?  denotes a monocyclic Car cycloalkyl, which may optionally be substituted by a
group selected from among branched or unbranched Cys-alkanol, Cq.s-
fluoroalkyt, OR?*!, Cy.s-alkylene-OR*' OR?!, COOR?", SO,-NR*?R%® _het, -
NH-CO-O-(phenyl), phenyl, Cie-alkyl, phenyl-Cqs-alkylene, -hetaryt-C .5
alkylene, monocyclic Cs.; cycloalkyl and NR22R2%, .
which may optionally be substituted by one or more groups selected from
among OH, OR?’, oxo, F, Cl, CFs, CHF2, CHoF, Cyg-alkyl, phenyland -
NRZ2R2°.

of
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RZ

or

denotes a phenyl, which may optionally be substituted by OH, SH or halogen
or by one or more groups selected from among OR**, COOR*!, NR*?R*®,
CHy-NR*2R?? Cy 7-cycloalkyl, Cay heterocycle, Cyg-alkyl, Cr.a-fluoroaliyl,
phenyl-Cis-alkylene, -het-Cig-alkylene, -hetaryl-C, s-alkylene, phenyl, SO»-
CHs, SO»-CH,CH; and SO»-NR*?R*?,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR?", oxo, F, Cl, CF;, CHF,, CH,F, Cig-alkyl, phenyl and
NR2'2R2‘3,

denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Ci, OH, oxo,
CF3, CHFand CH,F or by one or more groups selected from among OR?", -
C1z-alkylene-OR?!, SR*" SO-R*", 80,-R*", COOR?', COR?", Cg-alkanol,
monocyclic Cy.y-cycloalkyl, phenyl, Cig-alkyl, phenyi-C, s-alkylene, ~hetaryl-C,.
s-alkviene, -hat, -hetaryi, and NR*?R*?

which may in turm optionally be substituted by one or more groups selected
from among OH, OR?*", oxo, F, Cl, CF5, CHF,, CHF, Cy.-alkyl, pheny and
NR2.2R2.31

or wherein
NR'R? together denotes a heterocyciic Ca.7 ring which may optionally be bridged,

which contains 1, 2 or 3 heteroatoms selected from among N, O and S and
which may optionally be substituted by cne or more groups selected from
among OH, OR?", Cy.s-alkylene-O™", oxo, F, Cl, Cis-alkyl, phenyl, COOR®",
CH-NR*2.CO0-R*Y, CHo-NR*2-CO-R?", CHx-NRZZCO-CH,-NR??R?® CH,-
NR*%-80,-C1.3-alkyl, CHo-NR*%-80>-NR*?R?*?, CH-NR*%-CO-NR*’R**, CO-
NR*?R?3, CHp-NR*?R*® and NR**R*?,

and wherein

R?:

is & naphthalene or phenyl,

which may optionally be substituted in the ortho, para or meta position by one
or two groups selected independently of one another from among fluorine,
chlorine, bromine, hydroxy, CN, Cyg-alkyl, C1.s-flucroalkyl, -C4.s-alkylene-
OR?Y, -C.s-alkylene-NR*R*® .NR**R%® O-R%'"; SO-R?*!, S0,-R?!, COOR?",
-CO-NH-(Cg-alkylene)-hetaryl, -CO-NH-hetaryl, -CO-N(CHs)-het, -CO-
N(CH3)-(C1 s-alkylene)-het, -CO-N{CHa)-{C:_s-alkylene)-hetaryl, -CO-N(C3.7-
cycloalkyl)-het, CO-NRZZR??,
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-CO-NH-(C1¢-alkylene)-het, -NR**-CO-R*", phenyl, phenyl-C1.-alkylene, -
het-Cy.o-alkylene, ~het, ~CO-het, -CO-N{CHa)-het, CO-N(CHs}-Css-cycloalkyi,
Ca.r-cycloalkyl, Car-cycloalkyl-Cs.o-alkylene, -hetaryl-C,.-alkyiene and -
hetaryl,

while these groups may optionally be substituted by one or more groups
selected from among OH, F, Cl, -Cq.s-fluoroalkyl, oxo, methyl and phenyi,

or wherein

R3

denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Cl, Br, Cq.a-
fluoroalkyl, CN, OH, oxo, -C1s-alkyl, -Cr.s-alkylene-NR*?R*?, .NR**R*?, SO-
R%' §0,-R*' -0O-R*! -COOR?*!, 80,(CH3), SO»-{CH2-CH3), phenyl, het, Cs.
s~cycloalky!l and hetaryl, ‘

which may in turn optionally be substituted by one or more groups selected
from among OH, F, Cl, Br, -Cy.a-flucroalkyl, Cig-alkyl, phenyl, -COO{C+.5-alkyl)
and O-(C..z-alkyl),

or wherein

R3

denotes -O-R>",

wherein B> is a group selected from among -Cq.s-alkyl, -phenyl, -Cq.s-alkylene~

phenyl, hetaryl and het,

which is optionally substituted in the ortho, para or meta position by
one, two or three groups selected independently of one another from amang
fluorine, chiorine, bromine, hydroxy, CN, Cq.g-alky!l, Css-fluoroalkyl, CO-(Cq.s-
alkyl), -CO-(C.a-fluoroatkyl}, -CO-NH-(Cr.e-alkylene)-hetaryl, -CO-N(CHa)-(Cs.
g-alkylene)-hetaryl, -CO-N(CHs)-het, -CO-N{Cs.s-cycloalkyl)-het, -Cq.3-alkylene-
OR2?, -Cyz-alkylene-NR*?R??, .NR*?R*? O-R*"; 80-R*!, SO,-R*', COOH,
COO-(C1s-alkyl), -0-Cys-alkylene-N(C1a-alkyl)y, CO-NR**R*° NR*%-CO-R*",
phenyl, phenyl-Cqs-alkylene, het-Cq.o-alkylene, -CO-het, het,
~CO-Cag-cycloalkyl, -CO-N(CH3)-Ca.r-cycloalkyl, Car-cycloalkyl, Car-
cycloalkyl-C1.z-alkylene, hetaryl-Cq.-alkylene and hetaryl ,
which may in turn optionally be substituted by 1, 2, 3 or 4 groups selected
independently of one another from among F, Cl, Br, methyl, O-methyl, ethyl,
O-ethyl, OH, oxo and CF,

and wherein

Ré

denotes H, CN, OH, CF;, CHF,, CHaF, F, methyl, ethyl, O-methyl, O-ethyl, O-
propyl, O-isopropyl, -Cya-alkylene-OH,

-COG(Cs-alkyl), -CO-het, -(C1-alkylene)-NH-S0z-{Cq.2-alkyl),
~{Cy.z-alkylene)-N(CHaz)-SO-(C1.0-aikyl),
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«(C1.z-alkylene)-O-~(C4z-alkylene)-phenyl,

-Cys-aikylene-0-Cq.z-alkyi, -(C1.2-alkylene)}-N(CHa)-CO-(Cqo-alkyl),
-NH-CO-{C+.s-alkylene}-O-(Cq_z-alkyl), -Cis-alkylene-NH-CO-(Cq.z-alkyl},
-Ci.3-alkylene-NH-CO-(C.3-alkylene)-N(C1.z-alkyl)z, -O-(C1p-alkylene)-phenyl
-Cy.z-alkylene-NH-CO-{C1.3-alkylene}-O-(C 1 z-alkyl), -CO-phenyl,
~(Cr.z-alkylene)-N(CHa)-CO-(C1.o-alkylene)-0O-(Cqs-alkyl),

wherein the phenyl in the above groups may optionally be substituted by one
or more other groups selected from among F, Cl, Br, methyi, ethyl, propyt, -O-
methyt, -O-athyl, -O-propyl, -OH and CF,

or wherein
R*and R? together form a mono- or bicyclic, unsaturated, saturated or partially

saturated heterocycle, which contains 1, 2 or 3 hetercatoms selected from
among N, O and S contains and which may optionally be substituted by one or
more groups selected from among F, Cl, Br, OH, oxo, Cya-flucroalkyl, CN, C.
c-alkyl, -O-R*!, -COOR*', 80-R*'| SO,R*!, -Cisalkylene-NR*R?*® .
NR?2R23 phenyl, Ca.,-cycloalkyl, het and hetaryl,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

Also more preferred are the above compounds of formuia 1, wherein

X

R?

R2

denotes SO,
denotes H

denotes H or Cis-alkyl, which may optionally be substituted by one or more
groups selected from F, Cl, CF3, CHF; or CH,F or which may optionally be
substituted by one or more groups selected from among OR*",

COORY' CONR??R?®, SR*' SO-R?*!, 80,-R*!, pheny!, het, hetaryl, 2
monocyclic Ca.7-cycloalkyl, CHx-NR*?R*® and NR*?R??,

which in turn may optionally be substituted by one or more groups selected
from among OH, F, CI, Br, CFs, CHF», CHaF, OR*", oxo, methyl, ethyl, propyl,
isopropyl, methanol, ethano!, phenyl, COOR?", CHp-NR?*?R*® and NR*?R*?,

wherein
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het is a three- to seven-membered, monocyclic, saturated or partially saturated
heterocycle, which contzins 1, 2 or 3 heteroatoms selected independently of
one another from among N, S or O,

and wherein

hetary! is a five- to six--membered, monocyclic, aromatic heteroaryl which
contains1, 2 or 3 hetercatoms selected independently of one another from
among N, S or Q,

and wherein

cycloalkyl may be saturated or partially saturated,

wherein R>' is H or a group selected from among methyl, ethyl, propyl,
isopropyl, methanol, ethanol, monocyclic Cs.y cycloalkyl, phenyl-Cq.-alkylene, -
hetaryl-C.»~ alkylene, -het-Cy.2-alkylene, Cay-cycioalkyi-Cq.p-alkylene, phenyl,
hetaryl and a het,

which may optionally be substituted by one or more groups selected from
among OH, F, Cl, methyl, ethyl, propyl, isopropyl, O-methyl, O-ethyl, O-propyi, O-
isopropyl and phenyl,

wherein R*? and R*® independently of one another denote H or a group
selected from among from among methyl, ethyl, propyl, isopropyl, monocyclic Cs.7
cycloalkyl, phenvi-Cq.s-alkylene, hetaryl-Cis-alkylene, phenyl, -het, -hetaryl, CO-NH,,
CO-NHCHs, CON(CHs)s, SO2-(C1.2-alkyl), CO-R*" and COOR?",

which may optionally be substituted by one or more groups selected from
among OH, F, CI, methyl, ethyl, propyl, isopropy!, phenyl and COOR*",

or

R?  denoctes a monacyclic Cs.7 cycioalkyl, which may optionally be substituted by a
group selected from among Cq.p-alkanol, C4.s-fluoroalkyl, Cy.a-alkylene-OR?,
OR?' COOR?!, 80,-NR*2R?3, -het, -NH-CO-O-(phenyl), methyl, ethyl, propyl,
isopropyl, phenyl, phenyl-C.s-alkylene, -hetaryl-C+-alkylene, monocyclic Cyz
cycloalkyl and NR*2R*?
which may optionally be substituted by one or more groups selected from
among OH, OR?', oxo, F, Cl, CF3, CHF;, CHoF, methy!, ethyl, propyl,
isopropyl, phenyl and NR**R*?,

or

R? denoctes a phenyl, which may optionally be substituted by OH, SH, F, Cl or Br
or by one or more groups selected from among OR>!, COOR?', NR*?R*?,
CHo-NR**R*® monocyclic Ca.r-cycloalkyl, -het, methyl, ethyl, propyl, isopropyl,
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CF3, CHF,, CHoF, phenyl-Ci.2-alkylene, het-C, p-alkylene, hetaryl-Cq.o-
alkylene, phenyl, SO--CHs, SO~CH.CH; and SO,-NR*ZR*?,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR*', axo, F, Cl, CF3, CHFa, CHoF, methyl, ethyl, propyi,
isopropyl, phenyl and NR*?R*?

or

rR? denotes a group selected from among het and hetaryl,
which may optionally be substituted by one or more groups selected from
-among F, Cl, OH, oxo, CFs, CHF, and CH.F or by one or more groups
selected from among OR*', C1.z-alkylene-OR*', SR>' 80-R*!, SO-R*,
COOR*", COR?", mathanol, ethanol, monocyclic Cs.7-cycloalkyl, phenyl,
methyl, ethyl, propyl, isopropyl, phenyl-Cqz-alkylene, hetaryl-C4s-alkylene, -
het, -hetaryl and NR*?R?3, |
which may in turn optionally be substituted by one or more groups selected
from among OH, OR*!, axo, F, Cl, CF3, CHF,, CHuF, methyi, ethyl, propyl,
isopropyl, butyl, isobutyt, pheny! and NR**R*?,

and wherein

r* is a naphthalene or phenyl,
which may optionally be substituted in the ortho, para or meta position by one
or two groups selected independently of one another from among fluorine,
chiorine, bromine, hydroxy, CN, methyl, ethyl, propyi, isopropyl, cyclopropyi,
CF3, CHFy, CHaF, -OCHa,, OCHCHa; SO-CHa, SO-CHa, COOCHS,
COQCH,CHs, -CO-NH-(methylene)-hetaryl, -CO-NH-(ethylene)-hetary!, -CO-
NH-hetaryl, -CO-N(CHa)-het, ~CO-N{CHg}-(methylene)-het, -CO-N(CHs)-

_ {ethylene)-het, -CO-N(CH3)}-(methylene)-hetary!, -CO-N(CHj3)-{ethylene)-
hetaryl, -CO-N{cyclopropyl)-het, CO-NH;, CONH{CH3), CON(CHa)s, -CO-NH-
{methylene)-het, -CO-NH-(ethylena)-het,

-NH-CO-methyl , NCH3-CO-methyl, -NH-CO-ethyl, NCH;-CO-ethyl, -NH-CO-
propyl , NCH3-CO-propyl, -NH-CO-isopropy!, NCHz-CO-isopropyl, phenyl,
phenyl-methylene, phenyl-ethylene, het-methylene, het-ethylene, -het, -CO-
het, -CO-N{CHs)-het, CO-N(CHs)-cyciopropyl, Ca.z-cycloalkyl, Csr-cycloalkyl-
methylene, Css-cycloatkyl-ethylene, hetaryl-methylene, hetaryl-ethylene, -
hetaryt, CHz-NH;, CH-NH{CHa), CHa-N{CHg3)o, -NH,, -NH{CHa3) and -N{CHs),,
while these groups may optionally be substituted by one or more groups
selected from ambng OH, F, CI, -CF3, CHF 2, CHaF, oxo, methyl and phenyi
or wherein
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R® denotes a group selected from among a het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Cl, Br, CF;,
CHF, CHyF, CN, OH, oxo, methyl, ethyl, propyl, isopropyl, butyl, iscbuty!,
cyclopropyl, -O-methyl, -O-ethyl, -O-propyt, -O-isopropyl, ~-COO-methyl, -COO-
gthyl, -COO-propyl, -COO-isopropyl, SO-(CHs}, SO-(CHz-CHs), SOx(CHy),
S03-(CH2-CHa), phenyl, CHa-NH,, CHy-NH{CHa), CHa-N{CHs)s, -NH», -
NH{CHa), -N{CHa),, het and hetaryi,
which may in turn optionally be substituted by one or more groups selected
from among OH, F, Cl, CF;, CHF,, CHF, methyl, ethyl, propyl, isopropyt,
phenyl, -CGO-methyl, -COO-ethyl and O-methyl, O-ethyi,

of wherein

R*  denotes -O-R>",

wherein R*' denotes a group selected from among -Cr.s-alkyl, -phenyl, -Ci.a-
alkylene-phenyl, hetaryl and het,
which may optionally be substituted in the ortho, para or meta position by one,
two or three groups selected independently of one another from among
fluorine, chlorine, bromine, hydroxy, CN, methyl, ethyl, propyi. isopropyl, butyl,
isobutyl, CF3, CHF,, CHyF, CO-(methyl), CO-(ethyl),
CO-(propyl), CO-(isopropyl), -CO-(CF3}, -CQO-NH-{methylene)-hetaryl,
-CO-NH-(ethylene)-hetaryl,
-CO-N(CHa)-(methylene)-hetaryl, -CO-N{CHj)-(ethylene)-hetaryl,
-CO-N{CH;)~{propyiene)-hetaryl, -CO-N{CH3)-(isopropylene)-hetaryl
-CO-N{CHg)-het, -CO-N{cyclopropyl)-het, -CO-N(Cs.7-cycioalkyl)-het,
-methylene-O-methyl, -ethylene-O-methyl, -propylen-O-methyl,
-methyiene-O-ethyl, -ethylene-O-ethyl, -propylen-O-ethyl, -methylene-NH,,
-methylene-NHCH;, -methylene-N(CHs),, ~athylene-NHs,,
~-gthylene-NHCHs;, -ethylene-N(CHz)z, NHa, N(CHasjs, NHCH,;, -O-methyl, O-
ethyl, O-propyl, QO-isopropyl, C-butyl, C-isobutyl, -SO-CH,;, SO-ethyt, -SO-
propyl, -S0-isopropyl, , SO2-methyl, -SOz-ethyl, SOx-propyl, SO.-isopropyl,
'COOH, COO-(methyl), COO-(ethyl), COO-(propyl), COO-(isopropyl),
-O-methylene-N(methyl),, -O-ethylene-N{methyl),, -O-methylene-N(ethyl},,
-O-ethylene-N{ethyl), , CO-NH,, CO-NH(CHs3), CO-N{CH3),, -NH-CO-methyl,
-NCH3-CO-methyt!, -NH-CO-ethyl, NCH3-CO-ethyl, phenyl, phenyl-methylene,
phenyl-ethylene, het-methylene, het-ethylene, -CO-het, het,
-CO-Cs7-cycloalkyl, -CO-cyclopropyl, -CO-N(CH3}-Cs.7-cycloalkyl,
~CO-N{CHg}-cyclopropyl, '
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Cs.z-cycloalkyl, cyclopropy!, Cs.r-cycloalkyl-methylene, Cs.y-cycloalkyl-
ethylene, cyclopropyl-methylene, cyclopropyl-ethylene, hetaryl-methylene,
hetaryl-ethylene and hetaryl,

which may in turn optionally be substituted by 1, 2, 3 or 4 groups
sefected independently of one another from among F, Cl, Br, methyl, O-
methyl, ethyl, O-ethyl, OH, oxo and CFs,

and wherein

R4

denotes H, CN, OH, CF3, CHF;, CHoF, F, methyl, ethyl, G-methyl or G-ethyl,
-methylene-OH, -ethylene-OH, -propylene-OH, isopropylene-OH,
-COO{methyl), -COO(ethyl), -COO(propyl), ~-COOG(isopropyl}, -CO-het,
-{methylene)-NH-80,-(methyl), -(methylene)-NH-SO,-(ethyl},
-{ethylene)-NH-SO,-(methyl), «(ethylene)}-NH-SO,-(ethyl),
-(methylene)-N(CHs)-S02-(methyl), {methylene)-N(CH3)-SO;-(ethyl),
«(ethylene)-N(CH;)-SOz-(methy!), -(ethylene)-N(CH;})-SOx-(ethyl),
-(methylene)-C-(methylene)-phenyl, -(methylene)-O-{ethylene)-phenyl,
~(ethylene)-O-(methylene)-phenyl, -(ethylene)-O-(ethylene)-phenyl,
-methylene-O-methyl, -methylene-O-ethyl, -ethylene-O-meathyl
-ethylene-O-ethyl,

-{methylene}-N(CH;}-CO-{methyl), -(methylene)-N{CH;)}-CO-(ethy!)
-(e‘ihyiene)-N(CH3)-CC}-(ma'thy!), -(ethylene)-N(CH4)-CO-(ethyl),
-NH-CO-(methylene}-O-(methyl), -NH-CO-{methylene)-O-(ethyl),
-NH-CO-(ethylene)-O-(methyl), -NH-CO-(ethylene)-O-(ethyl),
-methylene-NH-CO-(methyl}, -methyiene-NH-CO-{ethyl},
-ethylene-NH-CO-(methyl), -ethyiene-NH-CO-(ethyl),
-methylene-NH-CO-(methylene)-N{methyliz,
-methylene-NH-CO-{ethylene)-N(methyl),,
-ethylene-NH-CO-(methyiene}-N{methyl},,
-agthyvlene-NH-CO-{ethylene)}-N{methyl),,
-methylene-NH-CO-{methylena)-O-(methyl},
-methylene-NH-CO-(ethylene}-O-(methyl),
-ethylene-NH-CO-(methyleneg}-O-(methyl),
-methylens-NH-CO-(methylene)-O-(ethyl},
-methyiene-NH-CO-(ethylene)-O-(ethyl),
-gthyiene-NH-CO-{methyleneg)-O-{ethyl),
-(methylene)-N(CHs)-CO-(methylene)}-O-(methyl},
-(methylene)-N{Cha)-CO-(ethylene)-O-(methytl),
~(ethylene}-N(CH3)-CO-{methyiene)-O-(methyt),
-(methylene)-N{CHa)-CO-~(methylene)-O-(ethyl),
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-(methylene)-N(CH3)-CO-(ethylene)-O-(ethyl),
-{ethylene}-N{CHj)-CO-{methylene)-C-(ethyl},

-O-{methylene)-phanyl, -O-{ethylene)-pheny!,

-CO-phenyl, .

wherein the phenyt in the above groups may optionally be substituted by one

or more other groups selected from among F, Cl, Br, methyl, ethyl, propyl, -O-methyi,
-O-gthyi, -O-propyl, -OH and CF3

or wherein
f3and R* together form a mono- or bicyclic, unsaturated, saturated or parfially

saturated heterocycle, which contains 1, 2 or 3 hetercatoms selected from
among N, O and S and which may optionally be substituted by one or more
groups selected from among F, Cl, Br, OH, oxo, CF3, CHF;, CHoF, CN, methyl,
ethyl, propyl, isopropyl, cyclopropyl, COO-methyl, -COO-ethyl, O-methyl, O-
ethyl, S0,-(CHs}, SO2-(CH2CHs), SO-(CH3), SO-(CHRCHs), CH2~NH2, CHo-
NH(CH3), CHx-N{CHa)z, -NHz, -NH{CHa), -N{CHa),, phenyi, Csr-cycloalky!, het
and hetaryl,

as well as pharmacologically acceptable salfs, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

More preferably, aiso, the present invention relates to the above compounds of
formula 4, wherein

RZ

“and

denotes a group according to formula 2

\/\ R@
5
Rz

wherein R® is OH or NH; and

wherein R® is a group selected from among Cq4-alkyl, a five- fo six-membered
heteroaryl with 1, 2 or 3 heteroatoms selected from among S, O and N and phenyl,
which may optionally be substituted by one or more groups selected from among OH,
F, Br, OR%', oxo, methyl, ethyl, methanol, ethanol, phenyl, COOR?', CH;-NR*?R%®
anNR?2R?3 | |

as well as pharmacologically acceptabie salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.
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Preferably, also, the present invention reiates to the above compounds of formuia 1,
wherein

R*  is a group according to formula 2

e

5
o2

wherein R® is OH or NH; and

wherein R®  is methyl, ethyl, propyl, isopropyl

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof,

Preferably, also, the present invention relates to the above compounds of formula 1,
wherein

R? s a monocyclic three-, four-, five-, six- or seven-membered cycloalkyl ring
which may optionally be substituted in the spiro position by a group selected
from among -CH,- OR**, branched or unbranched Cys-alkylene-OR*',
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, cyclopropyt, -CFs, CHFz, CHoF
and Ca..-fluorcalkyl, wherein
R*' s selected from among methyl, ethyl, propyl, isopropyl, butyl, isobuty,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

Also preferred are the above mentioned compounds of formula 1, wherein

R is a cyclopropy! which may optionally be substituted by another group selected
from among -NHz, CH2- NHz, -NH(CHg), -N(CHa),, methyl, ethyl, propyl,
isopropyl, -NH-CO-{tert-butyl), -NH-CO-O-(tert-butyl), -N{CHz}-CO-(tert-butyl),
-N(CH3)-CO-O-(tert-butyl), -CFs, -CHF;, CH,F, F, Cl and Br,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates therecf.

Also preferred are the above mentioned compounds of formula i, wherein
R? denotes a phenyl which may optionally be substituted in one or both meta
positions by onhe or more groups selected from among methyl, ethyl, propyl,
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isopropyl, cyclopropyt, F, Cl, Br, OH, OR*', COOR??, CF3, CHF 2, CHoF, NHy,
NH(CHa) and N(CHa)z, wherein R*' may be H, methyl or ethyl,

as welt as pharmacologically acceptabie salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

Also preferred are the above mentioned compounds of formula 1, wherein

R? is a group selected from among monocyclic, saturated three-, four-, five-, six-
or seven-membered heterocycles with 1, 2 or 3 heteroatoms selected in each
case from among N, O and S, which may optionally be substituted by one or
more groups selected from among fluorine, chiorine, bromine, Cks, CHEF,,
CH,F, OH and oxo or by one or more groups selected from among OR?*, Cys-
alkylene-OR?!, SR*" SO-R?", S0,-R*', COOR*', COR*", Cy¢-alkancl, Ca.1-
cycloalkyl, phenyl, Cyg-alkyl, phenyl-C.¢-alkylene, Cs.qp-heteroaryl-Cqe-
alkylene, Cs.1g heterocyele, Cs.qo-heteroaryl and NR?Z2R*®, which may in turn
optionally be substituted by one or more groups selected from among OH,
OR?', oxo, F, Cl, CF3, CHF 3, CHoF, Crealkyt, phenyl and NR?2R??,

and wherein R*', R?*? and R*® are as hereinbefore defined,

as well as pharmacologically acceptable salts, diastersomers, enantiomers,
racemates, hydrates or solvates thereof.

The present invention preferably also relates to the compounds of formuia 1, wherein

R? denotes a group selected from among a monocyclic, saturated six-membered
heterocycle with a heteroatom selected from among N, O and 8, which may
optionally be substituted by one or more groups selected from among F, Cl,
Br, CFy, CHF2, CHoF, OH, oxo, NHa, NHCH; and N{CHa), methyi, ethyl,
propyl, isopropyl, cyclopropyl, methoxy and ethoxy,

 as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

The present invention preferably also relates to the above compounas of formula 1,

wherein

R®  denotes a group selected from among piperidine or tetrahydropyran, which
may optionally be substituted by one or more groups selected from among F,
Cl, Br, OH, CF3, CHF,, CHyF, NHy, NHCH3, N(CH3),, oxo, methyl and
methoxy, |
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as well as pharmacaologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

- The present invention preferably also relates to the above compounds of formula g,

wherein

R®  is a naphthalene or phenyl,
which may optionally be substituted in any position by one, two or three
groups selected independently of one another from armong fluorine, chloring,
bromine, hydroxy, CN, methyl, ethyl, propyl, isopropyl, cyclopropyi, CFs, CHF,,
CHsF, -OCH;, OCHaCHa: SO,-CHs, 80-CH2CH3, COOCH; and CO-0-
CHCHa,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

The present invention preferably also relates to the above compounds of formula 3,

wherein

R®  denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Cl, Br, CFs,
CHF,, CHoF, CN, OH, oxo, methyl, ethyl, propyl, isopropyi, butyl, iscbutyl,
cyclopropyl, Csz-cycloalkyl, -O-methyl, -O-ethyl, -O-propyl, -O-isopropyl, -
COO-methyl, -COO-ethyl, -COG-propyi, -COO-isopropyl, SOz~(CH3), SO2-
{CHo-CH3), SO-(CHs), SO-{CH2-CHs), phenyl, -CHy-NH;, -CHy-NHCH3, -CHo-
N(CHa}s, NHz, NHCH3, N{CHas),, het and hetaryl, which may in turn optionally
be substituted by one or more groups selected from among OH, F, Ci, Br, CF3,
CHF2, CHoF, methyi, ethyl, propyl, iscpropyl, phenyl, -COC-methyl, -COO-
ethyl, -COO-propyt, -COO-isopropyl and O-methyl, O-ethyl, O-propyl and O-
isopropvi, |

and wherein

R4 denotes H, CN, OH, CF;, CHF;, CH,F, F, methyl, ethyl, C-methyl or O-ethyl,

wherein

het is a three- fo seven-membered, monocychic, saturated or partially saturated
heterocycle or a seven- {o eleven-membered, bicyclic, anellated, saturated or
partialiy saturated heterocycle which contains 1, 2 or 3 heteroatoms selected
independently of one another from among N, S or O,

and wherein

hetaryt is a five- fo six-membered, monocyclic, aromatic heteroaryt or a seven- o

eleven-membered, bicyclic, anellated, aromatic heteroaryl, which contains in each
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cése 1, 2 or 3 heteroatoms selected independently of one another from among N, S
or O,
and wherein

cycloathkyt may be saturated or partially saturated,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racematies, hydrates or solvates thereof.

The present invention particularly preferably alsc relates to the above compounds of

formula 4, whersin

R®  denotes a group selected from a bicyclic, seven- to eleven-membered,
saturated  or partially saturated heterocycle or a bicyclic, seven- to eleven-
membered heteroaryl, which is selected from among indole, ci?hydroindo!e,
quinazoline, dihydrogquinazoline, tetrahydroquinazoline, benzoisoxazole,
dihydrobenzoiscxazole, benzoxazine, dihydrobenzoxazine, benzothiazole,
dihydrobenzothiazole, triazolopyridine, dihydrotriazolopyridine, benzofuran,
dihydrobenzofuran, isobenzofuran and dihydroisobenzofuran,

which may optionally be substituted by one or more groups selected from among F,
Cl, Br, CF3, CHF,, CHyF, CN, OH, oxg, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, cyclopropyl, -O-methyl, -O-ethyl, -O-propyl, -C-isopropyl, ~-COC-
methyi, -COO-ethyl, -COO-propyl, -COGC-isopropyl, SC,-(CH3), SO-{CH»-
CHz), SO-(CHa), SO-(CHx-CHa), phenyl, -CHa-NH,, -CHy-NHCH,, -CH»-
N(CHa)z, Nz, NHCHs, N(CHa),, furanyl and pyridinyl,
which in turn may be substituted by one or more groups selected from among
OH, F, Cl, Br, CF3, CHF,, CHoF, methyl, ethyl, propyi, isopropy!, phenyl, -
COO-methyl, -COO-ethyl and O-methyl, O-ethyl,

as well ag pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

The present invention particularly preferably also relates to the above compounds of

formula 1, wherein .

rR? denoctes a group selected from a monocyclic, saturaied or partially saturated,
three- fo seven-membered heterocycle or a monocyclic five- to six-membered
heteroaryl, which is selected from among imidazole, dihydroimidazole,
oxadiazole, oxadiazolidine, pyrazole, pyridine and dihydropyrazole,
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which may optionally be substituted by one or more groups selected from
among F, Cl, Br, CF;, CHF,, CHF, CN, OH, oxo, methyl, ethyl, propyl,
isopropyl, butyl, iscbutyl, cyclopropyl, --O-methyl, -O-ethy!, -O-propyl, ~-O-
isopropyi, -COO-methyl, -COG-ethyl, -COO-propyl, -COO-isopropyl, SO,-
{CHa), SO-(CH2-CHa), SO-(CH3), SC-(CH2-CH3), phenyl, -CHa-NH», -CHo-
NHCH;, -CHa-N(CHa)y, NHy, NHCHSa, N(CHa3)z, furanyl and pyridinyl, which
may in furn optionally be substituted by one or more groups selected from
among OH, F, Ci, Br, CF;, CHF,, CHoF, methyl, ethyl, propyl, isopropyl,
phenyl, -COQO-methyl, -CO0G-ethyl and O-methyl, O-ethyl,

as well as pharmacologically acceptable salls, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

The present invention particularly preferably alsc relates to the above compounds of

formula i, wherein

R®and R* together form a mono- or bicyclic, unsaturated or partially saturated,
threa- to eleven-membered heterocycle which contains 1, 2 or 3 hetercatoms
selected from among N, O and S and which may optionally be substituted by
ong of more groups selected from among F, Cl, Br, OH, oxo, CF;, CHF,,
CHoF, CN, methyl, ethyl, propyl, isopropyl, cyciopropyl, COO-methyl, -COO-
ethyl, O-methyl, O-ethyl, SOx(CHs), SC-(CHs-CH3), SO-(CH3), SO-(CHx-
CHg), phenyl, -CHy-NHjp, -CHoNHCHa, -CHo-N{CHs)2, NHs, NHCHs, N(CH3), 2
saturated or partially saturated, five- to six-membered heterocycle and a five-
to six-membered heteroaryl, '

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

The present invention particularly preferably also relates {o the above compounds of

formula 1, wherein

R*and R* together form a bicyclic heterocycle selected from among
tetrahydroguinazoline, tetrahydrobenzoxazine and dihydroindole,
dihydroisobenzofuran, which may optianaily be substituted by one or more
groups selected from among F, C|, Br, OH, oxo, CF;, CHF;, CH.F, CN, methyi,
ethyl, propyl, isopropyl, cyclopropyl, COO-methyl, -COO-ethyl, C-methyl, O-
ethyl, SO»-(CH3), S0z~  (CHp-CH3), phenyl, -CHa-NH,, -CHoNHCH3, ~CH,-
N({CHaz)a, NH;, NHCHs, N(CHaz),, & saturaied or partially saturaied, five- o six-
membered heterocycle and a five- to six-membered heferoaryl,
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as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof,

The invention preferably further relates to those compounds according to formula 1,
wherein

R®  is-O-RY,

wherein R*! is a group selected from among methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, pentyl, isopentyl, -phenyl, -methylene-phenyl, -ethylene-phenyl, -
propylene-phenyl, -isopropylene-phenyl, hetaryt and het,
which may optionally be substituted in the ortho, para or meta position by one,
two or three groups selected independently of one another from among
fluorine, chlorine, bromine, hydroxy, CN, mathyl, ethyl, propyl, isopropyl, butyl,
isobutyl, -CF3, CHF,, CHyF, CO-(methyl), CO-(ethyl),
CC-{propyl), CO-{isopropyl}, CO-{butyl), CO-(iscbutyl), -CO-(CF3}),
-CO-(CHF), -CO-(CHFy), -CO-NH-(methylene}-hetaryl,
-CO-NH-{ethyiene)-hetaryl, -CO-NH-(propylene}-hetaryl,
-CO-NH-(isopropylene)-hetaryl,
-CO-N{CHas)-{methylene)-hetaryl, -CO-N{CHj)-(ethylene)-hetaryl,
-CO-N{CHz3)-{propyiene)-hetaryl, -CO-N{CHj)-(isopropylene}-hetaryl,
-CO-N(CH3)-het, -CO-N(Cs7-cycloalkyl)-het, -methylene-O-methyl,
-ethylene-O-methyl, -methylene-0-ethyl, -ethylene-O-ethyl, -methylene-NH;,
-ethylene-NH,, -methylene-NHCHs, -ethylene-NHCH;, -methylene-N(CHa),,
-gthylena-N(CHa)z, -NH,, -NHCHa, -N(CHa)z, -O-methyl, -OC-ethyl, -O-propyt,
-O-isopropyl, -SO-CHj, -80-(CH;CH3), -80;-CHj3, -SO2-(CHCH3), COOH,
COO-(methyl), COO-(ethyl), COO-(propyl), COO-(isopropyl),
-O-methyiene-N{methvl);, -O-ethylene-N(methy!),,-O-methviene-N(ethyl),,
-O-ethylene-N(ethyl);, CO-NHz, CO-NHCH;, CO-N{CHa)2, NH-CC-methyi,
NCH5-CO-methyl, NH-CO-ethyl, N(CH3}-CO-ethy|,
phenyl, phenyl-methylene, phenyl-ethylene, het-methylene, het-sthylene,
-CO-het, het, -CO-Cyr-cycloalkyl, -CO-cyclopropyi,
~CO-N{CHz)-cyclopropyl, -CO-N(CH3)-Cy4.7~cycioalkyl,
Cy.rcycloalkyi, cyclopropyl, C4r-cycloalkyl-methylene,
cyclopropyl-methylene, Csz-cycloalkyl-ethviene, cyclopropyl-ethylene, hetaryl-
methylene, hetaryl-ethylene and hetaryl,
which may in turn oplionally be subsiituted by 1, 2, 3 or 4 groups sejected

independently of one another from among F, Cl, Br, methyl, O-methyl, ethyl,
O-ethyl, OH, oxo and CFs,
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and wherein the other variables are as hereinbefore defined,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

Also preferred within the scope of the invention are the compounds of formula 1,

R4

wherein

denotes H, CN, OH, CF3, CHF;, CHoF, F, methyl, ethyl, G-methyl or O-ethyi,
-methylene-OH, -ethylene-OH, -propylene-OH, isopropylene-OH,
-COO(methyl), -COO(ethyl}, -COO(propyl), ~-COO(isopropyl), -CQO-het,
-(methylene)-NH-S0,-{methyl), -(methylene)-NH-SO.-(ethyl),
-(ethylene)-NH-SO.-{methyl), -(ethylene)-NH-SO0:-(ethyl),
-{methylene}-N{CHz)-SOx-(methyl), {methylene)-N(CH;)-SOC;-(ethyl),
-(ethylene)-N(CH3)-SOx-(methyl), -(ethyiene)-N(CH3)-S0O.-(ethyl),
-{methylene)-O-(methylenej-phenyl, -(methylene)-O-(ethylene)-phenyl,
-(ethylene)-O-(methylene)-phenyl, -(ethylene)-O-(ethylene)-phenyl,
-methylene-O-methyl, -methylene-O-ethyl, -ethylene-O-methyl
—ethyiene-0~ethyi, -(methylene)-N(CH;)-CO-(methyl), -(methylene)-N{CHa)-
CO-(ethyl)

-(gthylene}-N{CH;)-CO-{methyl), -(ethylene)-N(CH3)-CO-(ethyl),
-NH-CO-{methyiene)-O-(methyl), -NH-CO-(methylene)-O-(ethyl),
-NH-CO-{ethylene)-O-(methyl), -NH-CO-(ethylene)-O-(ethyl},
-methylene-NH-CO-(methyl), -methylene-NH-CO-(ethyl),
-ethylene-NH-CO-(methyl}, -ethylene-NH-CO-(ethyl),
-methylena-NH-CO-(methylene)-N{methyi),
-methylene-NH-CO-{ethylene}-N{methyl)s,
-ethylene-NH-CO-(methylene)-N{methyl),,
-ethylene-NH-CC-{ethylene}-N(methyi)s,
-methylene-NH-CO-(methylene)-O-(methyl},
-methyiene-NH-CO-{ethylene)-O-(methyl),
~gthylene-NH-CO-(methylene)-O-(methyl),
-methylene-NH-CO-{methylene)-O-(ethyh,
-methylena-NH-CO-{ethylene)-O-(ethyl),
-ethylene-NH-CO-(methylene}-O-(ethyl},
-(methylene)-N{CH;)-CO-(methylene}-O-{methyl},
-{methylene)-N(CHa)-CO-(ethylene}-O-(methyl),
~(ethylene)-N(CHs)-CO-(methylene)-O-(methyl),
-(methylene}-N(CHa)-CO-(methylene)-O-(ethyl);
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-(methylene)-N(CHa)-CO-(ethylene)-O-(ethyl),

-(ethylene)-N(CH3)-CO-(methyiene)-O-(ethyl),

-O-{methylene)-phenyl, -O-(ethylene)-phenvi,

-CO-phenyl,

while the pheny! in the above groups may optionally be substituted by one or
more other groups selected from among F, Cl, Br, methyl, ethyl, propyl, -O-methyl, -
O-ethyl, -O-propyl, -OH and CF,

and wherein the other variables are as hereinbefore defined,

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

Also preferred within the scope of the invention are those compounds of formula 1.
wherein

R3is a group selected from among oxazole, imidazole and thiazole, while
these groups may optionally be substituted by one, two or three further groups
selected independently of one another from among methyl, ethyl, propyl,
isopropy!, O-methyl, O-ethyl, O-propyl, O-isapropyl, OH, F, Ci, Br, CF3, phenyl,
hetaryl and Cs.s-cycioalkyl,

and wherein the other variables are as hereinbefore defined,
as welf as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof,

The present invention preferably also relates to the above compounds of formula 1,
wherein X is S0,,

and wherein the other variables are as hereinbefore defined,

as well as pharmacologically acceptable saits, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

The invention particularly relates fo compounds according to formula 1, which are
selected from among
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' and

as well as pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof, particularly the R-enantiomers and the S-
enantiomers with respect to the stereocentre at the sulphoxide sulphur atom of the
above compounds. -

The invention further relates fo the above compounds of formula 1 as pharmagceutical
compositions. '

The invention further relates to the use of the above compounds according to formula
1 for preparing a medicament for the treatment of diseases which can be treated by
inhibition of the PDE4 enzyme.

The invention further relates fo the use of the above compounds according to formula
4 for preparing a medicarnent for the treatment of respiratory or gastrointestinal
diseases or complaints, as well as inflammatory diseases of the joints, skin or eyes,
cancers, and diseases of the peripheral or central nervous system.
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The invention further relates to the use of the above compounds according to formula
1 for preparing a medicament for the prevention and/or treatment of respiratory or
pulmonary diseases which are accompanied by increased mucus production,
inflammations and/or obsiructive diseases of the respiratory tract.

The invention further relates to the use of the above compounds according to formula
1 for preparing a medicament for the treatment of inflammatory and/or obstructive
diseases such as COPD, chronic sinusitis, asthma, Crohn's disease and ulcerative
colitis.

The invention further relates to the use of the above compounds according to formula
41 for preparing a medicament for the treatment of inflammatory diseases of the
gastrointestinal tract.

The invention further relates to the use of the above compeunds according to formula
14 for preparing a medicament for the prevention and treatment of diseases of the
peripherai or central nervous system such as depression, bipolar or manic
depression, acute and chronic anxiety states, schizophrenia, Alzheimer’s disease,
Parkinson's disease, acute and chronic multiple sclerosis or acute and chronic pain
and brain damage caused by stroke, hypoxia or cranio-cerebral trauma.

The invention further relates to pharmaceutical formulations which contain one or
more of the above compounds according io formula 1.

The invention further relates to pharmaceutical formulations containing one or more
compounds of formuia 1 in combination with one or more active substances selected
~ from among betamimetics, corticosteroids, other PDE4-inhibitors, EGFR-inhibitors
and LTD4-antagonists, CCR3-inhibitors, INGS-inhibitors and SYK-inhibitors.
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TERMS AND DEFINITIONS USED

Unless otherwise stated, all the substituents are independent of one ancther. [f for
example a plurality of Ci.s-alkyl groups are possible subsiituents in one group, in the
case of three substituents C. g-alkyl, for example, one may represent methyl, one
n-propyl and one tert-butyl, for example.

Within the scope of this application, in the definition of possible substituents, these
may also be represented in the form of a structural formula. An asterisk (%) in the
structural formula of the substituent is to be understood as being the linking point o
the rest of the molecule. Moreover, the atom of the substituent which follows the
linking point is referred to as the atom in position number 1. Thus for example the
groups N-piperidinyt (£}, 4-piperidinyl (iF), 2-tolyl (1), 3-tolyl (IV) and 4-tolyl (V) are
shown as follows:

NH
1 it HE v Y

If there is no asterisk (*) in the structural formula of the substituent, each hydrogen
atom may be removed at the substituent and the valency thus freed may serve as a
binding site to the rest of a molecule, unless the linking point to the remainder of the
molecule is otherwise designated or defined. Thus, for example, Vi may represent

2-tolyl, 3-tolyl, 4-tolyl and benzyi.

By the term "Cy.qp-alkyl" (including those which are part of other groups) are meant
branched and unbranched alky! groups with 1 to 10 carbon atoms and by the term
"C1.s-alkyl” are meant, accordingly, branched and unbranched alkyl groups with 1 to
8 carbon atoms. "Cy4-Alky!" accordingly denotes branched and unbranched alkyl
groups with 1 to 4 carbon atoms. Alkyl groups with 1 to 4 carbon gtoms are
preferred. Examples include: methyl, ethy!, n-propyl, isc-propyl, n-butyl, iso-butyl,
sec-butyl, fert-butyl, n-pentyl, iso-pentyl, neo-pentyl or hexyl. The following
abbreviations may optionally also be used for the above-mentioned groups: Me, Et,
n-Pr, i-Pr, n-Bu, i-Bu, -Bu, etc.. Unless stated otherwise, the definitions propyl, butyl,
pentyl and hexyl include all the possible isomeric forms of the groups in guestion.

Vi
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Thus, for example, propyl inciudes n-propy! and isc-propyl, buty! includes iso-butyl,
sec-butyl and teri-butyt etc.

By the term "Cq.c-alkylene” {including those which are part of other groups) are meant
branched and unbranched alkylene groups with 1 to 6 carbon atoms and by the term
"C.-atkylene" are meant branched and unbranched alkylene groups with 1 to 4
carbon atoms. Preferred are alkylene groups with 1 to 4 carbon atoms. Examples
include: methylene, ethylene, propylene, 1-methylethylene, butylene, 1-
methylpropylene, 1,1-dimethylethylene, 1,2-dimethylethylene, pentylene, 1,1-
dimethylpropylene, 2,2-dimethylpropylene, 1,2-dimethylpropylene, 1,3-
dimethyipropylene or hexylene. Unless stated otherwise, the definitions propylene,
butylene, pentylene and hexylene include all the possible isomeric forms of the
groups in question with the same number of carbons. Thus, for example, propy! aiso
includes 1-methylethylene and butylene includes 1-methylpropylene, 1,1~
dimethylethylene, 1,2-dimethylethylene.

If the carbon chain is substituted by a group which together with one or two carben
atoms of the alkylene chain forms & carbocyclic ring with 3, 5 or 6 carbon atoms, the
following exampies of rings are also included:

x5O~ T O
By the term "Ca.e-atkenyl" (including those which are part of other groups) are meant
branched and unbranched alkenyl groups with 2 to 6 carbon atoms and by the term
"C.,.4-alkenyl" are meant branched and unbranched alkenyl groups with 2 to 4 carbon
atoms, provided that they have at least one double bond. Alkeny! groups with 2 to 4
carbon atoms are preferred. Examples include: etheny! or vinyl, propenyl, butenyl,
pentenyl or hexenyl. Unless stated otherwise, the definitions propenyl, butenyl,
pentenyl and hexenyl include alf the possibie isomeric forms of the groups in

question. Thus, for example, propenyl includes 1-propenyl and 2-propenyl, butenyl
inciudes 1-, 2- and 3-butenyl, 1-methyl-1-propenyl, 1-methyl-2-propenyl etc.

By the term "Cpe-alkenylene” {including those which are part of other groups) are
meant branched and unbranched alkenylene groups with 2 to 6 carbon atoms and by
the term "Cu-alkenylene” are meant branched and unbranched alkylene groups with
2 to 4 carbon atoms. Alkenylene groups with 2 to 4 carbon atoms are preferred,
Examples of these include: ethenylene, propenylene, 1-methylethenylene,
butenylene, 1-methyipropenylene, 1,1-dimethylethenylene, 1, Z-dimethylethenylene,
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pentenylene, 1,1-dimethylpropenylene, 2 2-dimethylpropenylene, 1, 2-
dimethylpropenylene, 1, 3-dimethylpropenylene or hexenylene. Uniess stated
otherwise, the definitions propenylene, butenylene, pentenylene and hexenylene
include all the possible isomeric forms of the groups in tquestion with the same
number of carbons. Thus, for example, propeny! also includes 1-methylethenylene
and butenylene includes 1-methylpropenylene, 1, 1-dimethylethenylene, 1, 2-
dimethylethenylene.

By the term "Ca.e-alkynyl" (including those which are part of other groups) are meant
branched and unbranched alkynyt groups with 2 to 6 carbon atoms and by the term
"C,.s~alkynyl” are meant branched and unbranched alkynyl groups with 2 to 4 carbon
atoms, provided that they have at least one triple bond. Alkynyl groups with 2 io 4
carbon atoms are preferred. Examples include: ethynyl, propynyl, butynyl, pentynyl,
or hexynyl. Unless stated otherwise, the definitions propynyl, butynyl, pentynyt and
hexynyl include all the possible isomeric forms of the groups in question. Thus, for
exampie, propynyl includes 1-propynyi and 2-propynyi, butynyl includes 1-, 2- and 3-
butynyl, 1-methyi-1-propynyl, 1-methyl-2-propyny! etc.

By the term "Cas-alkynyl” (including those which are part of other groups) are meant
branched and unbranched alkyny! groups with 2 to 6 carbon atoms and by the term
“C,..-alkynyl” are meant branched and unbranched alkynyl groups with 2 to 4 carbon
atoms, provided that they have at least one triple bond. Alkynyl groups with 2to 4
carbon atoms are preferred. Examples include: ethynyl, propynyl, butynyl, pentynyt,
or hexynyl. Unless stated otherwise, the definitions propynyl, butynyl, pentynyl and
hexynyl include all the possible isomeric forms of the groups in question. Thus for
example propynyi includes 1-propynyl and 2-propynyl, butynyl includes 1, 2- and 3-
butynyl, 1-methyi-1-propynyl, 1-methyl-2-propynyl eic.

By the term "Cae-alkynylene” (including those which are part of other groups) are
meant branched and unbranched alkynylene groups with 2 to 6 carbon atoms and by
the term "C,e-alkynylene" are meant branched and unbranched alkylene groups with
2 to 4 carbon atoms. Preferred are alkynylene groups with 2 to 4 carbon atoms.
Examples include: ethynylene, propynylene, 1-methylethyhylene, butynyiene, 1-
methylpropynylene, 1,1-dimsthylethynylene, 1,2-dimethylethynylene, pentynylene,
1,1-dimethylpropynylene, 2,2-dimethylpropynylene, 1,2-dimethylpropynylene, 1,3-
dimethylpropynylene or hexynylene. Uniess stated otherwise, the definitions
propynylene, butynylene, pentynylene and hexynyiene include all the possible
isomeric forms of the groups in question with the same number of carbons. Thus for
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example propyny! also includes 1-methylethynylene and butynylene includes 1-
methylpropynytene, 1,1-dimethylethynylene, 1, 2-dimethylethynylene.

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

By the term “aryl-Cqg-alkylene” (including those which are pari of other groups) are
meant branched and unbranched alkylene groups with 1 to 6 carbon atoms, which
are substituted by an aromatic ring system with 6 or 10 carbon atoms. Examples
include: benzyl, 1- or 2-phenylethyl or 1- or 2-naphthylethyl. Unless otherwise stated,
the aromatic groups may be substituted by one or more groups selected from among
methyl, ethyl, iso-propyl, terf-butyl, hydroxy, fluorine, chlotine, bromine and iodine.

By the term "heteroaryl-Cy.e-atkylene” (including those which are part of other groups)
are meant - even though they are already included under "aryl-Cqg-alkylene” -
branched and unbranched alkylene groups with 1 to 6 carbon atoms, which are
substituted by a heteroaryl.

A heteroary! of this kind includes five- or six-membered heterocyclic aromatic groups
or 5-10-membered, bicyclic heteroaryl rings which may contain one, two or three
heteroatoms selected from arnong oxygen, sulphur and nitrogen, and contain so
many conjugated double bonds that an aromatic system is formed. The foliowing are
examples of five- or six-membered heterocyclic aromatic groups or bicyclic heteroaryl
rings:

Qg/ QQ,(W,(\N“’BQ@@
OOU $Rag
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Uniess otherwise stated, these heteroaryls may be substituted by one or more
groups selected from among methyl, ethyl, iso-propyl, tert-butyl, hydroxy, fluorine,
chiorine, bromine and iodine.

The following are examples of heteroaryl-Cq.gs-alkylenes:
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By the term "Cyg-haloalkyl" (including those which are part of other groups) are
meant branched and unbranched alky! groups with 1 to 6 carbon atoms, which are
substituted by one or more halogen atoms. By the term "Cq4-alkyl” are meant
branched and unbranched alkyl groups with 1 to 4 carbon atoms, which are
substituted by one or more halogen atoms. Alkyl groups with 1 to 4 carbon atoms
are preferred. Examples include: CFa, CHFz, CHzF, CHCFs.

By the term "Car-cycloalkyl” (including those which are part of other groups) are
meant cyolic alkyl groups with 3 to 7 carbon atoms. Examples include: cycloprapyl,
cyclobutyl, cyclopenty!, cyclohexyl or cycloheptyl. Uniess otherwise stated, the cyclic
alkyl groups may be substituted by cne or more groups selected from among methyl,
ethyl, iso-propyl, fert-butyl, hydroxy, fluorine, chiorine, bromine and jodine.

By the term "Cs.i-cycloalkyl" are also meant monocyclic alkyl groups with 3 to. 7
carbon atoms and also bicyclic alkyl groups with 7 to 10 carbon atoms, or monocyclic
alky! groups which are bridged by at least one C4.3-carbon bridge.

By the term "heterocyclic rings" or "heterocycle” are meant five-, six- or seven-
membered, saturated or unsaturated heterocyclic rings which may contain one, two
or three heteroatoms, selected from among oxygen, sulphur and nitrogen, while the
ring may be linked to the molecule through a carbon atom or through a nitrogen
atom, if there is one. Although included by the term "heterocyclic firags" or
"heterocycles”, the term "heterocyclic non-aromatic rings” refers to five-, six- or
seven-membered unsaturated rings. Examples include:

oRoRoRCESRORCGRGRGRE

Although included by the term "heterocyclic rings” or "heterocycles”, the term
"heterocyclic aromatic rings” or "heteroaryl" refers to five- or six-membered
heterocyclic aromatic groups or 5-10-membered, bicyclic heteroaryl rings which may
contain one, two, three or four heteroatoms, selected from among oxygen, sulphur
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and nitrogen, and contain so many cenjugated double bonds that an aromatic system
is formed. Examples of five- or six-membered heterocyclic aromatic groups include:

CaRDaona
OO[) l

N

Unless otherwise mentioned, a heterocyclic ring {(or heterocycle) may be provided
with a keto group. Examples inciude:

0O O
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Although covered by the term “cycloalkyl”, the term "bicyclic cycloalkyls” generally
denotes eight-, nine- or ten-membered bicyclic carbon rings. Examples include

NARMNAF A D

Although already included by the term “heterocycie®, the term "bicyclic heterocycies”
generally denotes eight-, nine- or ten-membered bicyclic rings which may contain
one or more heteroatoms, preferably 1-4, more preferably 1-3, even more preferably
1-2, particularly one heteroatom, selected from among oxygen, sulphur and nitrogen.
The ring may be linked to the molecule through a carbon atom of the ring or through
a nitrogen atom of the ring, if there is one. Examples include:

& de b A dh e

Although already included by the term "ary!l”, the term "bicyclic aryl" denotes a 5-10
membered, bicyclic aryl ring which contains sufficient conjugated double bonds to
form an aromatic system. One example of a bicyclic aryl is naphthyl.

Although already included under "heteroaryl”, the term "bicyclic heieroaryl” denotes a
5-10 membered, bicyclic heteroaryl ring which may contain one, two, three or four
heteroatoms, selected from among oxygen, sulphur and nitrogen, and contains
sufficient conjugated double bonds to form an aromatic system.
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Although included by the term "bicyclic cycloalkyls” or "bicyclic aryl”, the term "fused
cycloalkyl" or "fused aryl" denotes bicyclic rings wherein the bridge separating the
rings denotes a direct single bond. The following are examples of a fused, bicyclic
cycioalkyl:

ssxesxesReoiosioe]

Although included by the term "bicyclic heterocycles” or "bicyclic heteroaryls”, the
term “fused bicyclic heterocycles" of "fused bicyclic heteroaryls” denotes bicyclic 5-10
membered heterorings which contain one, two or three hetercatoms, selected from
among oxygen, sulphur and nitrogen and wherein the bridge separating the rings
denotes a direct single bond. The "fused bicyclic heteroaryls® moreover contain
sufficient conjugated double bonds to form an aromatic system. Examples include
pyrrolizine, indole, indolizine, isoindcle, indazole, purine, quinocline, isoquinoline,
benzimidazole, benzofuran, henzopyran, benzothiazole, benzothiazole,
benzoisothiazole, pyridopyrimidine, pteridine, pyrimidopyrimidine,

orjos)

.By the term "heterocyclic spiro rings” (spiro) are meant 5-10 membered, spirocyclic
rings which may optionally contain one, two or three hetercatoms, selected from
among oxygen, sulphur and nitrogen, while the ring may be linked to the molecule
through a carbon atom or if available through a nitrogen atom. Unless otherwise
mentioned, a spirocyclic ring may be provided with an oxo, methyl or ethy! group.
Examples of this inciude:

e O 000 oo oo

"Halogen” within the scope of the present invention denotes fluorine, chlorine,
bromine or iodine. Unless stated to the contrary, fluorine, chiorine and bromine are
regarded as preferred halogens.
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Compounds of general formula 1 may have acid groups, mainly carboxy! groups,
and/or basic groups such as e.g. Amino functions. Compounds of general formula 1
may therefore be present as internal salts, as salts with pharmaceutically usable
inorganic acids such as hydrochloric acid, suiphuric acid, phosphoric acid, suiphonic
acid or organic acids (such as for example maleic acid, fumaric acid, citric acid,
tartaric acid or acetic acid) or as salts with pharmaceutically usable bases such as
alkali metal or alkaline sarth metal hydroxides or carbonates, zinc or ammonium
hydroxides or organic amines such as e.g. diethylamineg, triethylamine,
triethanoclamine, infer alia.

As mentioned previously, the compounds of formula 1 may be converted into the
salts thereof, particularly for pharmaceutical use into the physiologically and
pharmacologically acceptable salts thereof. These salts may be present on the one
hand as physiologically and pharmacologically acceptable acid addition salts of the
compounds of formula 1 with inorganic or organic acids. On the other hand, the
compound of formula 1 when R is hydrogen may be converted by reaction with
inorganic bases into physiologicaily and pharmacciogically acceptable salts with
alkali or alkaline earth metal cations as counter-ion. The acid addition salts may be
prepared for example using hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methanesulphonic acid, acetic acid, fumaric acid, succinic acid,
factic acld, citric acid, fartaric acid or maleic acid. 1t is also possible to use mixtures
of the above-mentioned acids. To prepare the alkali and alkaline earth metal salis of
the compound of formula 1 wherein R denotes hydrogen, it is preferable o use the
alkali and aelkaline earth meta! hydroxides and hydrides, of which the hydroxides and
hydrides of the alkali metals, particularly scdium and potassium, are preferred, while
sodium and potassium hydroxide are particularly preferred.

The compounds of general formula 1 may optionally be converted intc the salts
thereof, particularly for pharmaceutical use into the pharmacologically acceptable
acid addition salts with an inorganic or organic acid. Examples of suitable acids for
this purpose include succinic acid, hydrobromic acid, acetic acid, fumaric acid, maleic
acid, methanesulphonic acid, lactic acid, phosphoric acid, hydrochloric acid, sulphuric
acid, tartaric acid or citric acid. It is also possible to use mixiures of the above-
mentioned acids.

The invention relates to the compounds in question, opticnally in the form of the
individua! optical isomers, mixtures of the individual enantiomers or racemates, in the
form of the tautomers as well as in the form of the free bases or the corresponding
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acid addition salts with pharmacologically acceptable acids - such as for exampie
acid addition salts with hydrohalic acids - for example hydrochloric or hydrobromic
acid - or organic acids — such as for exampie oxalic, fumaric, diglycolic or

- methanesulphonic acid.

The compounds according to the invention may optionally be present as racemates,
but may also be obtained as pure enantiomers, i.e. In the (R) or (S) form.

The invention relates to the compounds in question, optionally in the form of the
individual optical isomers, mixtures of the individual enantiomers or racemates, in the
form of the tautomers as well as in the form of the free bases or the corresponding
acid addition salts with pharmacologically acceptable acids - such as for example
acid addition salts with hydrohalic acids - for exampie hydrochloric or hydrobromic
acid - or organic acids - such as for example oxalic, fumaric, digiycolic or
methanesulphonic acid.

The invention relates to the respective compounds of formula 4 in the form of the
pharmacologically acceptable salts thereof as hereinbefore described. These
pharmacologically acceptable salts of the compounds of formula 1 may aiso be
present in the form of their respective hydrates (e.g. monochydrated, dihydrates, etc.)
as well as in the form of their respective solvates.

By a hydrate of the compound according to the formula 1 is meant, for the purposes
of the invention, a crystalline salt of the compound according to formuta 1, containing
water of crystallisation.

By a solvate of the compound according to the formula 1 is meant, for the purposes
of the invention, a crystalline salt of the compound according to formula 1, which
contains solvent molecules {(e.g. Ethanol, methanol ete) in the crystal latlice.

The skilled man will be familiar with the standard methods of obtaining hydrates and
solvates (e.q. recrystallisation from the corresponding solvent in the case of solvates
or from water in the case of hydrates).
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METHODS OF SYNTHESIS

The compounds of general formuta () may be prepared according to the following
general synthesis scheme, wherein the substituents of general formula (Iy have the
meanings given hereinbefore. These methods are to be understood as being an
ilustration of the invention without restricting it to the subject-matter thereof.

GENERAL SYNTHESIS SCHEME
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For the preparation of
(it see WOO08111548

1. SYNTHESIS OF (R)-2-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL]-5-OXO0-
8.7-DIHYDRO-5H-5A-THIENO[3,2-0]PYRIMIDIN -4-YLAMINO}-3-METHYLBUTAN-
1-OL (EXAMPLE 1)

1.1 (R)-2-(2-chloro-8,7-dihydrothieno|3,2-dlpyrimidin-4-ylamino)-3-methylbutan-1-

ol (Hi-1):

N I\ NG
e o
s 5 =

HNI\OH

(1)

7.2 g of 2,4-dichloro-8,7-dinydrothienof3,2-dlpyrimidin {lI} are in 36 mi dioxane
placed, and then first 18 ml diisopropylethylamine, then 6.1 g (R}-{-)-2-amino-3-
methyl-1-butanol are added. The reaction mixture is heated to 100°C, until there is
no further reaction and cooled, then evaporated down. The residue is treated with
petroleum ether/ethyl acetate (9:1) in the ultrasound bath and the solid is suction

filtered and dried. 8.3 g {IlI-1) are obtained as a solid. Analytical HPLC (method A):
RT=275min

1.2 (R)—E-(chhiorowsnoxo—e,7-_dihydro~5H'~5A“—thieno[S,2—d§pyrimidin~4~yiamino)—3-
methylbutan-1-of {I¥-1}:
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4.1 g S-{-)-1,1-bi-2-naphthot are placed in 15 mi chioroform under argon, then 0.44
ml titanium(IV)-isopropoxide and 0.54 mi of water are added. The reaction mixiure is
stirred for 1 hour at ambient temperature. Then a suspension of 4.1 g (lti-1} in 107
ml dichloromethane is added. The reaction mixiure is cooled to -2°C and after 30
minutes 2.7 mi tert-butylhydroperoxide 5-6 M in decane are added dropwise. The
reaction mixture is stirred further at -2°C, until there is no further reaction, and made
basic with NHsOH. The product is extracted with dichioromethane and purified by
chromatography (silica gel, ethyl acetate/methanol 100/0 to 86/14). 2.45 g (V1) are
obtained as a solid.

Analytical HPLC (method A): RT = 2.37 min

13 (R)-2-{2-[4-{4-chlorophenyl)-piperidin-1 ~yl]—5~oxo~6,7»dihydro-5H—5h4~
thieno[3,2-dJpyrimidin -4-ylamino}-3-methylbutan-1-ol {Exampie 1)

Cl
N _Cl Mo N
X
i i
N N
e 5 ~ Exampie 1
o o
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0.2 g {Iv-1} is placed in 3 ml dioxane and 360 i diisopropylethylamine, combined
with 0.16 g 4-(4-chlerophenyl)-piperidine and heated in the microwave at 120°C, until
there is no further reaction. The reaction mixture is mixed with water, extracted with
dichloromethane and the product is purified by chromatography (silica gel,
dichloromethane/methanol 100/0 to 82/8). 0.33 g Example 1 are obtained as a solid.
Analytical HPLC-MS (method A): RT = 1.24 min.

2. SYNTHESIS OF (1 ~{2-{4—(4-CHLOROPH ENYL)-PIPERIDIN-1-YL]-5-OX0-8,7-
DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-4-YLAMING}-CYCLOPROPYL)-
METHANOL (EXAMPLE 2)
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2.1 tert-buty! (1-hydroxymethylcyclopropyl)-carbamidate:

boc\NZﬂ/DH —_— boc«..N Q LM
I3 t

0

1 g 1-(BOC-amino}-cyclopropanecarboxylic acid is dissolved in 20 ml
dimethoxyethane and cooled to -70°C. Then 0.85 mi N-methyimorpholine are added
and 0.71 mi isobutyichloroformate in 5 m! dimethoxyethane are added dropwise. The
reaction mixture is heated to -5°C. The precipitate is suction filtered. The eluate is
cooled to -15°C and 0.303 g sodiumborohydride are slowly added. The reaction
mixture is then stirred for 30 minutes at ambient temperature, mixed with water and
the product is extracted with dichloromethane. The organic phase is dried and
evaporated to dryness. 1.04 g product are obtained as a solid, H NMR (400 MHz,
DMSO): 1.36 (9H, s); 0.61 (2H, t); 0.52 (2H, 1).

2.2 1—arhinccyciﬂpmpaﬂemethanot:

boe., N Z/Oﬁ e O

H HN

1.04 g tert-butyt (1-hydroxymethyicyclopropyl)-carbamidate are placed in 5 mi
dioxane. 2.5 ml HCl in dioxane (4 moll) are added dropwise. The reaction mixiure is
stirred for 15 h at ambient temperature. The solvent is evaporated down by half and
the precipitated solid is suction filtered. 0.5 g product are obtained as the
hydrochioride.

'H NMR (400 MHz, DMSO): 5.27 (1H, 1); 0.91 (2H, 1); 0.71 (2H, t).

2.3 [1-{2-chioro-6,7-dihydrothienc]3,2-dlpyrimidin-4-ylamino)-cyclopropyl]-
methano! {lli-2}: '

N Cl

S N\ Gl
o —

Ci Hi
5 QO

{1-2)
1.4 g (1) are placed in 10 mi dioxane, then 3.6 m! diisopropylethylamine and then 1 g
of 1-aminocyclopropanemethanol (see 2.2} are added. The reaction mixture is
heated to 160°C, until there is no further reaction, and cooled, then evaporated down.
The residue is treated with cyclohexane/ethy! acetate (4:1) in the ulfrasound bath, the
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solid is suction filterad and dried. 1.24 g {ili-2) are obtained as a solid. Analytical
HPLC-MS {method A): RT = 1.01 min.

2.4 {1—(ZﬂChloro-S-oxo-G,?—dihydro-SH—SA‘*&hiena{B,2-d]pyrimidén~4—ylamine)~
cyclopropyll-methano! (1V-2):

N _Ci N _Cl
= -~
e ¢
S 5 2N
7
HN © N
_ ES “oH K “CH

{i¥-2)

0.28 g S-(-)-1,1"-bi-2-naphthol are placed in 20 ml chicroform under argon, then 0.14
ml titanium(lV)-isopropoxide and 0.17 m! of water are added. The reaction mixture is
stirred for 1 hour at ambient temperature. Then a suspension of 1.2 g {Ili-2} in 40 mi
dichloromethane and 2 mi of methanol is added. The reaction mixiure is cooled to -
5°C and after 30 minutes 0.91 mi tert-butylhydroperoxide 5-6 M in decane are added
dropwise. The reaction mixture is stirred further at -5°C, untit there is no further
reaction, and made basic with NH;OH. The aqueous phase is washed with
dichloromethane and freeze-dried. 1 g {IV-2} is obtained as a solid. Analvtical HPLC-
MS (method A) RT = 0.85 min

2.5 (1—{2-{4-(4—ch§orophenyi)-piperidin~'i—yf]~5~&xo~6,7-dihydro~5H—5}\4-thien0[3,2-
dipyrimidin-4-ylamino}-cyclopropyl)-methanol {Example 2)

Gl

N
N Noo N
f -2
S | N — | :’\]1/
i US Example 2
of _

O p
ZS “OH

Starting from 0.17 g {iV-2} and 0.15 ¢ 4-{4-chIoropheny¥)~piperidine 0.14 g Example
2 are prepared and purified analogously to Example 1 (see 1.3).
Analytical HPLC-MS (method B): RT = 1.32 min.

3. SYNTHESIS OF (R)-2-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL]-5-OXO-
8,7-DIHYDRO-5H-5A*-THIENO[3,2-0]P Y RIMIDIN-4-YLAMINO-PENTAN-1-OL
(EXAMPLE 3)
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3.1 (R)-2-(2-chloro-6,7-dihydrothienof3,2-djpyrimidin-4-ylamino)-pentan-1-of { Hi-
3
N Cl

N, Ol
Y 7

g2 s

¢l HN
ﬁoa
(11-3)

1.4 g 2 4-dichioro-6,7-dihydrothieno[3,2-d}pyrimidine (li} are placed in 8 ml dioxane,
then first 3.5 mi diisopropylethylamine, then 0.9 g D-norvalinol are added. The
reaction mixture is heated in the microwave at 120°C, until there is no further
reaction, and cooled, then evaporated down. The residue is treated with petroleum
etherfethy! acetate 9:1 in the ultrasound bath, the solid is suction filtered and dried.
1.5 g (11-3} are obtained as a solid.

"H NMR (400 MHz, DMSO): 4.67 (1H, f); 0.86 (3H, 1).

3.2 (R)~2~(2—chEoro-S—oxo—S,?-dihycﬁm—ﬁH—Si\"*-thieno[S,2~o‘]pyrimidin-4-y%amino)~
pentan-1-of (IV3}).

M Ci N\. cl
B 4

g 7

C  mn
HR on OH
{1v-3)

0.3 g S-{-)-1,1-bi-2-naphthol are placed in 5 ml chioroform under argon, then 0.15 mi
titanium(IV)-isopropoxide and 0.19 ml of water are added. The reaction mixture is
stirred for 1 hour at ambient temperature. Then a suspension of 1.4 g {ili-3} in 20 mi
dichloromiethane is added. The reaction mixture is cooled to -5°C and after 30
minutes 0.95 mil tert-butylhydroperoxide 5-6 M in decane are added dropwise. The
reaction mixture is stirred further at -5°C, until there is no further reaction, and made
basic with NH,OH. The product is extracted with dichloromethane and purified by
chromatography (ethyl acetate/methanol 100/0 to 80/20 ). 1.17 g {IV-3} are obtained
as a solid.

Analytical HPLC (method A): RT = 2.41 min

3.3 (R)—2-{2-[4—(4~chiorophenyi)-;:iperiﬁin»’!myi}~5~ox0~6,7—di-hydro~5H-5}\4-
thieno|3,2-dlpyrimidin-4-ylamino}-pentan-1-ol (Example 3}
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0.2 g (I¥-3) are placed in 4 mi dioxane and 237 yl diisopropylethylamine, combined
with 0.149 g 4-(4-chiorophenyl)-piperidine and heated to 130°C in the microwave for
30 min. The reaction mixture is mixed with water and the product is extracted with
dichioromethane. The residue is treated with acetonitrile in the ultrasound bath and
the solid is suction filtered. 0.104 g Example 3 are obtained as a solid. Analytical
HPLC-MS (method A): RT = 1.28 min.

4. SYNTHESIS OF (R)-1-{2-{4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL}-5-OXO0-
6, 7-DIHYDRO-5H-5A-THIENO[3, 2-d]P Y RIMIDIN-4-YLAMING}-1-(4-
FLUOROPHENYL)-2-METHYLPROPAN-2-OL (EXAMPLE 4)

4.1 methyl (R)-amino-(4-fluorophenyl)-acetate:
G O

M N -

HN o

OH

JEE——

4 g (R)-4-fluorophenylglycine are suspended in 80 mi of methanol. While cooling with
the ice bath 2.28 m! of thiony! chioride are slowly added dropwise, so that the
temperature is maintained between 15°C and 20°C. The reaction mixture is stirred
for 12 hours at ambient temperature and then evaporated o dryness. 5.1 g of the
product are obtained as the hydrochloride. Analytical HPLC-MS (method A): RT =
0.8 min. :

4.2  methyl (R)-(4-flucrophenyl)-(2,2 2-trifluoracetylamino)-acetate:

e} H Q
F.C 3]
H,N O/ 3 \Tr O/
o]

B
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5.1 g methyl (R)-amino-(4-flucrophenyl)-acetate are placed in 36.5 mi abs.
Tetrahydrofuran, then 3.9 mi triethylamine added. The reaction mixture is cooled to -
70°C. 3.9 mi triflucroacetic anhydride are then slowly added dropwise, so that the
temperature does not exceed -860°C. The reaction mixture is stirred for 12 hours at
ambient temperature and then mixed with water. Then potassium hydrogen
carbonate is added until no further foaming can be observed and the product is
extracted with ethy! acetate. 8.2 g of the product are obtained as an oil. Analytical
HPLC-MS (method A): RT = 1.28 min.

4.3 2.2, 2-trifluoro-N-{(R)-1-(4-fluorophenyl)-2-hydroxy-2-methylpropyl]-acetamide:

Q

H H
F,C N 0/ FL N Ok
¥ ¥

B ————

F F

6.2 g methyl (R)-(4-fluorophenyi)-(2,2,2-triflucracetylamino)-acetate are placed in 185
m] abs. Tetrahydrofuran and the reaction mixture is cooled to +3°C. 37.2 miofa
methylmagnesium iodide solution (3 M) are slowly added dropwise, so that the
temperature does not exceed +106°C. The reaction mixture is stirred for 12 hours at
ambient temperature and then stirred into ice water. Ammonium chloride is added
until the precipitate has dissolved and the product is extracted with ethyl acetate. 5.6
g of the product are obtained as an oil.

Analytical HPLC-MS (method A): RT = 1.19 min

4.4  (R)-1-amino-1-(4-flucrophenyl)-2-methyipropan-2-ok:

H /
F,C. N H,N
o A —————— P

F F
5.6 g 2,2,2-trifluoro-N-[(R)-1-(4-fluorophenyl)-2-hydroxy-2-methylpropyi}-acetamide
and 2.27 g KOH are suspended in 60 ml of methanol. The reaction mixture is stirred
for 20 hours at 60°C, then mixed with water and the product is extracted with
dichloromethane. 3.2 g product are obiained as an oil. Analytical HPLC-MS (method
AY. RT = 0.79 min.

4.5 (R)-1-(2-chioro-8,7-dihydrothieno{3,2-dlpyrimidin-4-ylamino)-1 ~(4—
fluorophenyly-2-methylpropan-2-ol {{ti-4}:
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0.533 g {li), 0.850 g (R)-1-amino-1-(4-fluorophenyl)-2-methylpropan-2-ol and 1.3 mi
diisopropylethylamine are suspended in 9.8 mi dioxane. The reaction mixture is
heated to 80°C in the microwave for 2 hours and then evaporated to dryness. The
residue is mixed with water. The precipitate formed is suction filtered and purified by
chromatography (silica gel, petroleum ether/ethyl acetate 100/0 to 60/40). 0.260 g
(1it-4} are obtained as a solid. Analytical HPLC-MS (method A): 1.38 min.

4.8 (R)-—1»(2~chloro-5—oxo—6,T-dihydro-SH—E))\‘*—thieno{B,Z-d]pyr'imidin—4«ylam§no)~‘[-
{(4-fiuorophenyl)-2-methylpropan-2-o!l (IV-4):

iN‘YC‘ N\ ¢l
- = (\!( \(
3 s N
Hi i

OH S un
. OH

i (v-4)

£
0.24 g S-(-)-1,1-bi-2-naphthol are placed in 4 m! chioroform under argon, then 0.125
mi titanium(IV)-isopropoxide and 0.15 mi of water are added. The reaction mixture is
stirred for 1 hour at ambient temperature. Then a suspension of 1.51 g {ill-4} in 26
mi chioroform is added. The reaction mixture is cooled to -6°C and after 30 minutes
0.78 mi tert-butylhydroperoxide 5-6 M in decane are added dropwise. The reaction
mixture is stirred further at -8°C until there is no further reaction, and made basic with
NH,OH. The product is extracted with dichloromethane and purified by
chromatography (dichloromeihane/methanol 100/0 to 95/5). 0.62 g (V-4 are
obtained as a solid.

Analytical HPLC-MS {method A): RT = 1.18 min,
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47  (R)-1-{2-]4-(4-chlorophenyl)-piperidin-1-yl]-5-0oxo-8,7-dihydro-5 H-5A%-
thieno[3,2-dfpyrimidin-4-ylamino}-1-(4-fluorophenyl)-2-methylpropan-2-o! {Example
ci

N

l %l/c‘ [ NYN
3 2N N
if ,r}c"

O HN o Oy o

Example 4
4 F .
Starting from 0.24 ¢ {IV-4} and 0.15 g 4-(4-chlorophenyl)-piperidine 0.18 g Example
4 are prepared analogously to Example 1 (see 1.3). The product is purified by
chromatography {dichicromethane/methanol 100/0 to 96/4). Analytical HPLC-MS
{method A): RT = 1.36 min.

5. SYNTHESIS OF (S)-5-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL}-5-OXO-
6. 7-DIHYDRO-5H-5A"-THIENO[3,2-d]PYRIMIDIN-4-YLAMING}-1-
METHYLPIPERIDIN-2-ONE

(EXAMPLE 5)

51  (S)-5-dibenzylaminopiperidin-2-one:

r Crgy
¢‘1 q'/"“?
NH B
o o

0.600 g 4-(S)-amino-delta-valerolactam hydrochioride, 0.870 ml benzylbromide and
1.5 g sodium hydrogen carbonate are suspended in 30 mi of ethanol, The reaction
mixture is then stirred for 8 hours at 80°C and then evaporated to dryness. The
residue is suspended in water and the product is extracted with dichioromethane
and puni‘" ied by chromatography (silica gel, dichloromethane/methanol 100/0 to 95/5),

0.500 ¢ product are obtained as an cil. Analytical HPLC-MS (method A): RT = 1.01
min.

5.2  (8)-5-dibenzylamino-1-methylpiperidin-2-one:
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0.500 g (S)-5-dibenzylamincpiperidin-2-one are suspended in 15 ml of
tetrahydrofuran. While cooling with the ice bath 0.175 g potassium-fert-butoxide are
added. The reaction mixture is then stirred for 30 minutes at ambient temperature.
While cooling with the ice bath 0.085 mi methyl iodide are added. The reaction
mixture is then stirred for 48 hours at ambient temperature and then combined with a
saturated NaCl solution. The product is extracted with ethyl acetate. 0.450 g product
are obtained as an oil.

Analytical HPLC-MS (method A): RT = 1.07 min,

5.3 (S)-5-amino-1-methylpiperidin-2-one:

@A m’© hH,
g:g,\ . Q1
0

N

0.450 g {S)-5-dibenzylaminc-1-methylpiperidin-2-one are suspended in 25 mi of
methano! and hydrogenated with 0.150 g Pd/C 10% at a pressure of 3 bar and a
ternperature of 60°C. After 1€ hours the catalyst is suction filiered and the filirate is
evaporated to dryness. 0.190 g of the product are obtained as an oil. 'H NMR (400
MHz, DMSO): 2.76 (3H, s).

54  (8)-5-(2-chloro-8,7-dihydrothieno[3,2-dlpyrimidin-4-ylamino)-1-methylpiperidin-
2-one {li.5).

M Cl . gl
d Y
5 N [P S N

o Hi

o]
{ili-8}

0.27 g () are placed in 3 ml dioxane, then first 0.45 ml diisopropylethylamine, then
0.25 g (8)-5-amino-1-methyipiperidin-2-one are added. The reaction mixture is
heated to 130°C, until there is no further reaction, and cooled, then evaporated down.
The product is extracted with dichloromethane and purified by chromatography
(preparative HPLC, method A). 0.26 g (Ili-5) are obtained as a solid. Analytical
HPLC-MS {method A} RT = 1.06 min.



-83-
WO2Z009/050248 PCT/EP2008/083898

55 (S)-5~(2»chiom-5—ox0-6,7~dihycfro-SH-SA“-thieno{S,2~é’jpyrimidin~4—y§amino)~1»
methylpiperidin-Z-one {(IV-5):

N c

N N G
s
a0 —— oy
5
0 o
{15}

0.04 g S-(-}-1,1-bi-2-naphthot are placed in 5 m! chioroform under argon, then 0.02
m! titanium(iV)-isopropoxide and 0.025 mi of water are added. The reaction mixture
is stirred for 1 hour at ambient temperature. Then a suspension of 0.2 g {lil-8} in 4 ml
dichioromethane is added. The reaction mixture is cooled to -5°C and after 20
minutes 0.12 ml tert-butylhydroperoxide 5-6 M in decane are added dropwise. The
reaction mixture is stirred further at -5°C, until there is no further reaction, and made
basic with NH,OH. The product is purified by chromatography (silica gel, ethy!
acetate/methanol 100/0 to 60/40). 0.09 g (IV-B) are obtained as a solid. Analytical
HPLC-MS {(method A} RT = 0.83 min. :

58 (S)—S—{2~[4-(4—chlorophanyi)-piperidin-‘i-y!}—S-oxo-ﬁ,?—dihydro~5H-5)\4~
thieno[3,2-dlpyrimidin-4-ylamino}-1-methylpiperidin-2-one (Exampie 5)

Cl

} Nch [ NYN
%N 5 N Example 5
o uo

Starting from 0.2 g {I¥-5} and 0.18 g 4-(4-chlorophenyl)-piperidine 0.17 g Example §
are prepared analogously to Example 1 (see 1.3). The product is purified by
chromatography (preparative HPLC, method A). The product fractions are made
basic with ammonia and freeze-dried. Analytical HPLC-MS (method A): RT = 1.18
min

6. SYNTHESIS OF {2-{4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL}-5-OX0-6,7-
DIHYDRO-5H-50-THIENOC([3,2-d]PYRIMIDIN-4-YL}-(TETRAHYDROPYRAN-4-YL }-
AMINE (EXAMPLE &)
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6.1 (2-chloro-8,7-dihydrothiena[3,2-dlpyrimidin-4-yl)-(tetrahydropyran-4-yi)-amine
{iH-8):

H Ct

H i
- ~r
e i
S N I g~
ci HN
@

(B1-6)

0.68 g (il} are placed in 6 m! dioxane, then first 1.72 mi diisopropylethylamine, then
0.6 g 4-aminotetrahydropyran are added. The reaction mixture is heated to 130°C,
until there is no further reaction, and cooled, then evaporated down. The product is
treated with water in the ulirasound bath, then suction filtered and dried. 0.66 g {ii-6)
are oblained as a solid. Analytical HPLC-MS {method C): RT = 1.08 min.

6.2  {2-chloro-5-oxo0-8,7-dihydro-5H-5A"-thieno[3 2-djpyrimidin-4-yl)-
(tetrahydropyran-4-ylj-amine {iV-&):

S C@Y

,VN e o ol

Hit HN
)@ 1@

(-6}

0.14 g S-(-)-1,1"-bi-2-naphthol are placed in 5 mi chloroform under argon, then 0.072
mi titanium(lV)-isopropoxide and 0.087 ml of water are added. The reaction mixture
is stirred for 45 minutes at ambient temperature. Then a suspension of 0.66 g (I8}
in 25 m! chioroform is added. The reaction mixture is cooled 1o -10°C and after 60
minutes 0.444 mi tert-butylhydroperoxide 5-6 M in decane are added dropwise. The
reaction mbdure is stirred further af -10 to ~4°C, until there is ne further reaction, and
mixed with water. The product is extracted with dichloromethane and purified by
chromatography (silica gel, ethyl acetate/methano! 106/0 to 80/20). 0.42 g (IV-8) are
chtained as a solid.

Analyticat HPLC-MS (method A): RT = 0.94 min.

8.3 {2~[4-(4-chEorophenyi)-piperidin—1-yl}»S—oxo—&?—dihycﬁro-SH—S)\“-’chieno[B,Q—
dipyrimidin-4-yl}-(tetrahydropyran-4-yi)-amine {Example 6}
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Starting from 0.18 ¢ {iV-6} and 0.17 g 4-(4-chlorophenyl)-piperidine 0.23 g Example
§ are prepared analogously to Example 1 (see 1.3). The product is treated with
water in the ulirasound bath and the solid is suction filtered.

Analytical HPLC-MS (method A} RT = 1.24 min

7 SYNTHESIS OF (R)-1-(4-(1-HYDROXY-3-METHYLBUTAN-2-YLAMINO)-5-
" OXO-8,7-DIHYDRO-5H-5M-THIENOQI[3,2-d]PYRIMIDIN-2-YL)-3'-METHYL-1'H-
SPIRO[PIPERIDIN-4,4'-QUINAZOLIN]-2'(3'H)-ONE (EXAMPLE 14}
Q

-

N O NO\©
T N

Example 14
{fV-1) (see 1.2, 0.1 mmot) is placed in 750 gl N-methyl-2-pyrrolidone (NMP) and 50 pl
dilsopropylethylamine, combined with a solution of 3-methyl-1'H-spiro[piperidin-4,4'-
quinazolin}-2'(3'H)-one (Chem. Pharm. Bufl. 1988, 4658) (0.1 mmof) in 400pi NMP
and heated for 30 min at 120°C in the microwave. Then 600 yl. DMF are added, the
reaction solution is purified by preparative HPLC-MS (method A} and the product
fractions are freeze-dried. Analytical HPLC-MS (method C): RT = 1.58 min.

8.  SYNTHESIS OF (R)-2-[2-(4-BENZO[dISOXAZOL-3-YL-PIPERIDIN-1-YL)-5-
OXO-8,7-DIHYDRO-5H-5A%THIENO[3,2-d]PYRIMIDIN-4-YLAMINO]-3-
METHYLBUTAN-1-OL (EXAMPLE 16)
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Starting from {(}¥-1} (see 1.2) and 3-piperidin-4-yl-benzo{d]isoxazole
Example 16 may be prepared and purified analogously to Example 14 (see 7.}.
Analytical HPLC-MS (method C): RT = 1.74 min.

9.  SYNTHESIS OF (R)-3-METHYL-2-[5-0X0-2-(3.4.5.6-TETRAHYDRO-2H-
14, 4'BIPYRIDINYL-1-YL)- 8,7-DIHYDRO-5H-5A*- THIENO[3,2-dJP YRIMIDIN-4-
YLAMINO]-BUTAN-1-OL { EXAMPLE 19)

=y
\ P
N Ct N N
B
(T i
7 5 N Example 19
o 8

DG D&

Starting from {IV-1} (see 1.2) and 4-piperidin-4-yl-pyridin Example 18 may be
prepared and purified analogously to Example 14 (see 7). Analytical HPLC-MS
(method C): RT = 1.33 min. '

10. SYNTHESIS OF (R)-2-{2-{4-{2-ETHYL-5-FLUORO-1H-INDOL-3-YL)- .
PIPERIDIN-1-Y1]-5-OX0-8,7-DIHYDRO-5H-51*-THIENO[3,2-d]PY RIMIDIN-4-
YLAMINO}-3-METHYLBUTAN-1-OL {(EXAMPLE 22}

10.1  2-but-1-ynyl-4-flucrophenylamine
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80 ml of tetrahydrofuran is placed under argon. 5 g of 4-fluoro-2-iodophenylamine,
0.74 g dichlorobis(triphenylphosphine) palladium(li), 0.2 g copper iodide and 8.8 ml
triethylamine are added. 4 g of gaseous 1-butyne are passed through the
suspension. The reaction mixiure is stirred under argon for 15 hours at ambient
temperature, then filtered through Celite and evaporated to dryness. 3.4 g product
are obtained as a solid.

"H NMR (400 MHz, DMSO): 2.45 (2H, o); 1.18 (3H, 1).

10.2 Z2-ethyl-5-flugro-1H-indote

v — O~
N
H

NH

Under argon 4.9 g potassium-ferf-butoxide are suspended in 25 mi N-methyi-2-
pyrrolidinone and a suspension of 3.4 g 2-but-1-ynyl-4-fluorophenylamine in 25 ml N-
methyi-2-pyrrolidinone is added dropwise thereto. The reaction mixture is stirred for
3 hours at ambient temperature and mixed with water. The product is extracted with
diethy! ether and purified by chromatography (silica gel, cyclohexanefethyl acetate

100/0 — 20/10). 2.83 g product are obtained as a solid. *H NMR (400 MHz, DMSO):;
2.72 (2H, q);, 1.27 (3H, t}.

10.3  2-ethyl-5-fluore-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole
F R
o - =
N i
H
o
F

\

ZT

xz

2.83 g 2-ethyl-5-fluoro-1H-indcle are suspended in 50 mi acetic acid and heated o
90°C. A suspension of 6.66 g 4-piperidone in 15 ml phosphoric acid 2N is added.
The reaction mixture is stirred for 3 hours at 80°C, combined with sodium hydroxide
solution and the product is extracted with ethyl acetate. 2.85 ¢ product are obtained
as a solid. _

*H NMR (400 MHz, DMSO): 5.63 (1H, s); 2.73 (2H, q); 1.23 (3H, 1).

10.4 2-ethyl-5-fluoro-3-piperidin-4-yl-1H-indole (V-1}
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2.83 g Z-ethyl-5-fluoro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1 H-indole are suspended in
50 mi of methanol and hydrogenated with 0.3 g Pd/C 10% at normal pressure and
ambient temperature. The catalyst is suction fillered and the filirale is evaporated to
dryness. 2.3 g (V-1) are obtained as a solid. "H NIMR (400 MHz, DMSO): 2.70 (2H,
a); 1.19 (3H, 1).

10.5 (R)-2-{2-[4-(2-ethyl-5-flucro-1H-indol-3-yl)-piperidin-1-yi]-b-ox0-8,7-dihydro-5H-
5A*.thieno[3,2-dlpyrimidin-4-ylaminc}-3-methylbutan-1-ol {Example 22)

Starting from {IV-1} (see 1.2) and {V-1} Example 22 may be prepared and purified
analogously to Example 14 {(see 7.). Analytical HPLC-MS (method C): RT = 1.83
min.

11. SYNTHESIS OF 1-(4-(1-HYDROXYMETHYLCYCLOPROPYLAMINO}-5-0X0O-
8,7-DIHYDRO-5H-5M-THIENO{3,2-dIPYRIMIDIN-2-YL)-3'-METHYL-1'H-
SPIRO[PIPERIDIN-4 4'-QUINAZOLIN]-2'(3'H)-ONE (EXAMPLE 28)

o

H3C"N}\NH
= 3
(If\f T
!"_S e e S 5 P
a {

HN: o~ 8] E le 28
O BN on Xampile
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Starting from {IV-2} (see 2.4) and 3'-methyl-1'H-spiro[piperidin-4,4'-guinazolin}-
2'(3'H)-one (Chem. Pharm. Buil. 1988, 4658) Example 28 may be prepared and
purified analogously fo Example 14 (see 7.). Analytical HPLC-MS (method C): RT =
1.52 min.

12.  SYNTHESIS OF ETHYL 3-{1-{4-(1-
HYDROXYMETHYLCYCLOPROPYLAMINO)-5-OX0-6,7-DIHYDRO-5H-5A%-
THIENO[3,2-dPYRIMIDIN-2-YL]-PIPERIDIN-4-Y L}-1 H-INDOL-6-CARBOXYLATE
(EXAMPLE 29)

12,1 3-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-1H-indole-8-carboxylic acid

a1

g
;
s
A

2.6 g potassium hydroxide are suspended in 25 mi of methanol and 2.5 g 1H-indole-
B-carboxylic acid and 5.5 g 1-benzyl-piperidin-4-one are added. The reaction mixture
is stitred for 15 hours at refiux temperature and then evaporated to dryness. The
residue is combined with hydrochioric acid (1 M) and evaporated to dryness. The
residue is treated with methanol and diethyl ether and the solid is suction filtered.
12.4 g product are cbtained as a solid.

"H NMR (400 MHz, DMSO): 8.2 (1H, s).

12.2  ethyl 3-(1-benzyl-1,2,3 6-tetrahydropyridin~-4-yl}-1H-indole-6-carboxylate

) ¢
o 0
H 3
o e
) ) )
N N
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12.4 g 3-(1-benzyl-1,2,3 B-tetrahydropyridin-4-yl)- 1 H-indole-6-carboxylic acid are
suspended : |

in 80 mi of ethanol and 1.6 mi conc. Sulphuric acid are added. The reaction mixture

is stirred for 96 hours at reflux temperature. The solid is suction filtered, dissolved in

ethanol and made basic with sodium hydroxide solution. 5.3 g product are obtained
as a solid.

H NMR (400 MHz, DMSO): 6.2 (1H, s); 4.3 (2H, q): 1.35 (3H, s).

12.3  ethy! 3-(1,2,3,8-tetrahydropyridin-4-yl}-1H-indole-6-carboxylate {(V-2)

¢ ¢

o o]

o i
o e
) |

N g

Hij v-z)

o

5 g ethyl 3-(1-benzyl-1,2,3 6-tetrahydropyridin-4-yl)-1H-indole-8-carboxylate

and 2.3 g palladium hydroxide are suspended in 180 mi of methano! and
hydrogenated at 50 psi for 2 hours at ambient temperature. The catalyst is suction
filtered and the mother liquor is evaporated to dryness. 3.6 g {V-2) are oblained as a
solid.

'H NMR (400 MHz, DMSO): 4.3 (2H, q); 2.95 - 2.80 (1H, m); 1.35 (3H, s).

12.4  ethyl 3-{1-{4-(1-hydroxymethyicyclopropylamina)-5-ox0-6,7-dihyd ro-5H-5x*-
thieno[3,2-dlpyrimidin-2-vl}-piperidin-4-yl}-1H-indole-8-carboxylate (Exampile 28)

N

O

\NH

&%
%
| \,\f Y
iS - [P 5 N
& g Example 29
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Starting from {IV-2) (see 2.4) and (V-2) (see 12.3) Example 28 may be prepared and

purified analogously to Example 14 (see 7.). Analyticai HPLC-MS (method C): RT =
1.77 min.

13.  SYNTHESIS OF (1-{2-{4-(2-ETHYL-5-FLUORC-1H-INDCL-3-YL)-FIPERIDIN-
1-YL]-5-0%0-68,7-DIHYDRO-5H-5A*- THIENOI[3,2-d]PYRIMIDIN-4-Y LAMINO}-
CYCLOPROPYL)-METHANOL {EXAMPLE 37)

Example 37

Starting from {iV-2} (see 2.4) and (V-1} (see 10.4) Example 37 may be prepared and

purified analogously to Example 14 (see 7.). Analytical HPLC-MS (method C). RT =
1.78 min.

14. SYNTHESIS OF (8)-3-METHYL-1-(4-(1-METHYL-8-OXOPIPERIDIN-3-

YLAMINO)-5-0X0-6,7-DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-2-Y1)-3'-

METHYL-TH-SPIRO[PIPERIDIN-4 4-QUINAZOLIN}-2'(3'H)-ONE (EXAMPLE 43)
0

MCmy” M

Y

\L‘I Hm&r Example 43
G o

Starting from {IV-5) (see 5.5) and 3-methyl-1'H-spiro[piperidin-4,4'-quinazolini-
2'(3'H)-one (Chem. Pharm. Buil. 1988, 4650) Example 43 may be prepared and

purified analogously to Example 14 (see 7.). Analytical HPLC-MS (method C): RT =
1.49 min.

15.  SYNTHESIS OF 1-[4-{(S)-1-METHYL-8-OXOPIPERIDIN-3-YLAMINO)-5-
0X0-6,7-DIHYDRO-5H-5A-THIENC[3,2-d|PYRIMIDINE -2-YL]-4-
PHENYLPIPERIDINE-4-CARBONITRILE (EXAMPLE 85)
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Starting from {IV-5} (see 5.5) and 4-phenylpiperidine-4-carbonitrile Example 58 may
be prepared and purified analogously to Example 14 (see 7).
Analytical HPLC-MS (method C): RT = 1.71 min.

16. SYNTHESIS OF 3-METHYL-1-(4<(TETRAHYDRO-2H-PYRAN-4-YLAMINQ)-
5.0X0-8,7-DIHYDRO-5H-51"-THIENO[3,2-d]PYRIMIDIN-2-YL)-1'H-
. SPIRO[PIPERIDIN-4,4-QUINAZOLIN]-2'(3'H)}-ONE (EXAMPLE 58)

6]
(I:YC' l N\\"I/O\Q
S =N s P
él o g ) Exampie 58
& 18!

Starting from {iV-8) (see 6.2} and 3'-methyi-1 'H~spim[gﬁiperidén~4,4'~quinazolin]—
(3 H)}-ONE (Chem. Pharm. Bull. 1988, 4650) Example 58 may be prepared and

putified analogously to Example 14 (see 7.). Analytical HPLC-MS (method C): RT =
1.56 min.

17. SYNTHESIS OF 1-(4-(3-FLUOROPHENYLAMINC)-5-0X0-6,7-DIHYDRO-5H-
SN-THIENO[3,2-a]PYRIMIDIN-2-Y1)-3-METHYL-1"H-SPIRO[PIPERIDIN-4,4'-
QUINAZOLIN}-2'(3'H)-ONE (EXAMPLE 73}

17.1  (2-chioro-8,7-dihydrothieno[3, 2-djpyrimidin-4-y1)-(3-flucrophenyl}-amine (7).

c N\ Ci
(IN?/ C@{
S =N — s 2
& H?‘i\©/f:

(-7}
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4 g (i) are placed in 15 ml dimethylformamide, then 4.5 mi diisopropyiethylamine and
then 2.5 ml 3-fluorophenylamine are added. The reaction mixture is heated to
120°C, until there is no further reaction, and cooled, then evaporated down. The
residue is mixed with water. The product is exiracted with dichloromethane and

purified by chromatography (silica gel, petroleum ether/ethyl acetate 80/20 to 60/40).
2.6 g (J1-7} are obtained as a solid.
Analytical HPLC (method A): RT = 3.27 min

17.2  2-chloro-5-0x0-6,7-dihydro-5H-54%thieno[3, 2-dJpyrimidin-4-yl)-(3-
fluorophenyf}-amine (IV-Th:

N

N &t NYG
(SU ————ie f(’s:/fkr;&
HN. : F © HNUF

{IV-T}

0.102 g S-(-}-1,1-bi-2-naphthol are placed in 0.5 ml chioroform under argon, then
0.052 ml titanium{IV)-isopropoxide and 0.064 mi of water are added. The reaction
mixture is stirred for 45 minutes at ambient temperature. Then a suspension of 0.5 ¢
{ill-7} in 25 mi chicroform is added. The reaction mixture is cooled to -2°/-4°C and
after 20 minutes 0.323 ml tert-butylhydroperoxide 5-6 M in decane are added
dropwise. The reaction mixiure is stirred further at -2/-4°C, until there is no further
reaction, and mixed with water. The product is extracted with dichloromethane and
purified by chromatography (silica gel, dichloromethane/methanol 100/0 to 95/5).
0.47 g (IV-7} are obtained as a solid.

Analytical HPLC-MS (method A): RT = 1.15 min.

17.3  1-(4-(3-fluoraphenylamino)-5-oxo-8,7-dihydro-5H-51"thiene [3,2-djpyrimidin-2-
yD)-3'-methyl-1'H-spiro[piperidin-4 4'-quinazolin]-2'(3' H)-one (Example 73)

o)
H
HCay” N

N G N Q@
- -
T il
i i -
O e ¢ . Example T3

Starting from (IV-7) (see 17.2) and 3'-methyi-1'H-spiro[piperidin-4 4'-quinazolin]-
2'(3H)-one (Chem. Pharm. Bull, 19888, 4659) Exampile 73 may be prepared and
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purified analogously to Example 14 (see 7.). Analytical HPLC-MS (method C): RT =
1.81 min.

18. SYNTHESIS OF [2-(4-BENZO[dISOXAZOL-3-YL-PIPERIDIN-1-YL)-5-0X0O-
8,7-6,7-DIHYDRO-5H-50*-THIENOI3,2-dPYRIMIDIN-4-YL}-{3-FLUOROPHENYL)-
AMINE

(EXAMPLE 75)

N

¢l Ny N
=
T G N
5T N s~ N Example 75
i

Starting from (IV-7) (see 17.2) and 3-piperidin-4-yl-benzoldjisoxazole Example 75
may be prepared and purified analogously to Example 14 (see 7.).
Analytical HPLC-MS (method C): RT = 2.11 min.

19. SYNTHESIS OF (3-FLUOROPHENYL)-[5-OX0-2-(3.4.5 6-TETRAMYDRO-2H-
[4,47BIPYRIDINYL-1-YL)-8,7-DIHYDRO-5H-5A*- THIENOI[3,2-0lP YRIMIDIN-4-YL }-

AMINE TRIFLUOROACETATE (EXAMPLE 78)
cl

N Ct
N 7Y
5 Z 5 2N Example 78
o HN\©/F O un : F
Starting from {}V-7) (see 17.2) and 4-(4-chiorophenyl)-piperidine Example 78 may be

prepared and purified as the triflucroacetate analogously to Example 14 (see 7.).
Analytical HPLC-MS (method C): RT = 1.55 min.

20.  SYNTHESIS OF {2{4-(2-ETHYL-5-FLUORO-1H-INDOL-3-YL}-PIPERIDIN-1-
YL]-5-OX0-6,7-DIHYDRO-5H-5)-THIENO[3,2-]PYRIMIDIN-4-YL}-(3-
FLUOROPHENYL)-AMINE (EXAMPLE 82)
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Starting from {IV-7} (see 17.2) and {V-1} (see 10.4) Exampie 82 may be prepared

and purified analogously to Example 14 (see 7.).
Angalyticai HPLC-MS {method C}: RT = 2,12 min.

21, SYNTHESIS OF (1-{2-[4-(2,4-DIFLUOROPHENYL)-PIPERIDIN-1-YL]-5-OX0O-
6,?-D§HYDRO-5H-5A4~THiENO[3,2—d}PYRIMEDEN-@YLAM?NO}-CYCLOPROPYL)—

METHANOCL (EXAMPLE 88)
F

Gl N N F
x
T T
S 2 L [ N
& i Exampie 88

HM
5 GH

Starting from (IV-2) (see 2.4) and 4-(2 4-difluorophenyl)-piperidine Example 89 may
be prepared analogously to Example 14 {see 7.). The product may be purified by
chromatography (preparative HPLC, method B).

Analytical HPLC-MS (method D); RT = 1.18 min.

22,  SYNTHESIS OF {2-{4-(2 4-DIFLUORCOPHENYL)-PIPERIDIN-1-YL}-5-OX0O-
6,7-DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-4-YL}{TETRAHYDROPYRAN-4-
YL-AMINE (EXAMPLE 90)

Cl No N F
(\,Q:!/ — Y
g\ N
4 Exampie 80

0

HN
@ 1@
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Starting from {IV-§] (see 6.2) and 4-(2 4-difluorophenyl)-piperidine Example 30 may
be prepared and purified analogously fo Exampie 89 (see 21.).
Analytical HPLC-MS (method D): RT = 1.23 min.

23.  SYNTHESIS OF (1-{2-{4-(3,5-DICHLOROPHENYL)-PIPERIDIN-1-YL}-5-CXO-
8,7-DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-4-YLAMINO}-CYCLOPROPYL)-

METHANGCL (EXAMPLE 91)
o3

cl

M. Cl M. _N
91 Y

/i » s\

j
N 4 o Example 81
K “OH E ;\OH

Starting from {I¥-2} (see 2.4) and 4-(3 5-dichlorophenyl)-piperidine Example 91 may
be prepared and purified analogously to Example 89 (see 21.).
Analytical HPLC-MS (method D) RT = 1.30 min.

24.  SYNTHESIS OF (1-{2-[4-(4-BROMOPHENYL)-PIPERIDIN-1-YL}-5-OX0-6,7-
DiHYDRO—SH«S)\4~THEENO{S,Z—d}PYREMEDINA-YLAMiNO}-CYCLOPROPYL)-

METHANOL (EXAMPLE 92)
Br

N _.Cl N
= R
o T
”S ”3 = Exampie 92

HN Oy
f OH E “OH

Starting from {IV-2) (see 2.4) and 4-(4-bromophenyl}-piperidine Example 82 may be
prepared and purified analogously to Example 89 (see 21.).
Analytical HPLC-MS (method D): RT = 1.23 min.

25.  SYNTHESIS OF {2-{4-(4-BROMOPHENYL)-PIPERIDIN-1-YL}-5-0X0-6,7-
DIHYDRO-5H-5A-THIENO[3,2-d]PYRIMIDINE -4-YL}-(TETRAHYDROPYRAN-4-
YL)-AMINE (EXAMPLE 93)



77 -
WO20098/050248 PCT/EP2008/053909
Br

N, _Cl Mo, N
SN sz
i £ Exampie 53

O uN C un
Q! )@

Starting from (IV-€) (see 6.2} and 4-(4-bromophenyl)-piperidine Example 93 may be
prepared and purified analogously to Example 89 (see 21).
Analytical HPLC-MS {method D): RT = 1.28 min.

26. SYNTHESIS OF (1-+{5-OX0-2-[4-{4-TRIFLUOROMETHYLPHENYL)-
PIPERIDIN-1-YL}-8,7-DIHYDRO-5H-5A-THIENO[3,2-d]PY RIMIDIN-4-YLAMINO}-

CYCLOPROPYL)-METHANOL (EXAMPLE 95)
F

N._ Cl N N
-
S N ———ee o =N
& i Example 95

C
5 OH
Starting from (IV-2) (see 2.4} and 4-(4-triflucromethyiphenyl)-piperidine Example 95

may be prepared and purified analogously to Example 88 (see 21.).
Analytical HPLC-MS (method D): RT = 1,25 min.

27.  SYNTHESIS OF {5-0X0-2-[4-(4-TRIFLUODROMETHYLPHENYL)-PIPERIDIN-
1-YL]-8,7-DIHYDRO-5H-5A*-THIENO[3,2-dJPYRIMIDIN-4-YL}-
(TETRAHYDROPYRAN-4-YL)-AMINE (EXAMPLE 96)

F

N Ol N. N
i,
o — iy
S 3 o
g K /\\/ : Example 96

HN HM
1@ 1@
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Starting from {IV-8} (see 6.2) and 4-(4-trifluoromethylphenyl)-piperidine Example 96
may be prepared and purified analogously to Example 89 (see 21.),
Analytical HPLC-MS {method D}: RT = 1.28 min.

Z28.  SYNTHESIS OF {2-{4-(3,5-DICHLOROPHENYL)-PIPERIDIN-1-YL]-5-CXO-
8,7-DIHYDRO-5H-5A*-THIENQI[3,2-dIPYRIMIDIN-4-YL}(TETRAHYDROPY RAN-4-

YL)-AMINE (EXAMPLE 87)
o

cl
Ny Gl \ M. N

(]i/;r — XX

S N f =N

I

O uN O uN
1@ 1@
Starting from (I¥-6} (see 6.2) and 4-(3,5-dichlorophenyl)-piperidine Example 7 may

be prepared and purified analogousiy to Example 89 (see 21.).
Analytical HPLC-MS (method A): RT = 1.28 min.

Example 87

28. SYNTHESIS OF {1-[2-(4-BENZOXAZOL-2-YL-PIPERIDIN-1-YL)-5-0X0-8,7-
DIHYDRO-5H-50 THIENO[3,2-dIPYRIMIDIN-4-YLAMINO]-CYCLOPROPYL}-

METHANOL {EXAMPLE 98}
oY

N

Nyl M N
,,SII Ul
(8]

B e =Y S =N

HN g
: 5 Qr HNK “OH
Starting from {{V-2} (see 2.4) and 2-piperidin-4-yl-benzoxazole Example 88 may be

prepared and purified analogously to Example 89 (see 21).
Analytical HPLC-MS (method B): RT = 1.22 min.

Example %8

30. SYNTHESIS OF [2-(4-BENZOXAZOL-2-YL-PIPERIDIN-1-YL)-5-0X0-8,7-
DIHYDRO-5H-5)M-THIENO{[3,2-d]PYRIMIDIN-4-YL]-(TETRAHYDROPYRAN-4-YL)-
AMINE (EXAMPLE 99)
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Starting from (IV-6) (see 6.2) and 2-piperidin-4-yl-benzoxazole Example 98 may be
prepared and purified analogously to Example 88 (see 21.).
Analytical HPLC-MS (method B): RT = 1.23 min,

31, - SYNTHESIS OF (§)-5-{2-(4-BENZOXAZOL-2-YL-PIPERIDIN-1-YL}-5-OXO-
8,7-DIHYDRO-5H-5A-THIENQ[3,2-d]PYRIMIDIN-4-YLAMINO}-1-
METHYLPIPERIDIN-2-ONE (EXAMPLE 100)

0 ;
O)\Q
N
N cl N N
e
Y Y
{f it
G HNTi:E o HN\QM;{’
G G

Starting from (IV-8) (see 5.5) and 2-piperidin-4-yl-benzoxazole Example 100 may be
prepared and purified analogously to Example 82 (see 21.).
Analytical HPLC-MS (method B): RT = 1.18 min.

Example 100

32.  SYNTHESIS OF (3-FLUOROPHENYL)2-[4-(5-FURAN-2-YL-2H-PYRAZOL-
3-YL)-PIPERIDIN-1-YL}-5-0X0-6, 7-DIHYDRO-5H-5A-THIENO{3, 2-dIP YRIMIDIN-4-
YLFAMINE TRIFLUORACETAT (EXAMPLE 445)
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Starting from (IV-7} (see 17.2) and 4-(5-furan-2-yi-2H-pyrazol-3-yi)-piperidine
Example 145

may be prepared and purified as the triflucroacetate analogously to Example 14 (see
7.). Analytical HPLC-MS (method C): RT = 1.8¢ min.

33. SYNTHESIS OF (3-FLUOROPHENYL)-{5-OX0-2-[4-(3-PYRIDIN-4-YL-
[1,2,4]OXADIAZOL-5-YL)-PIPERIDIN-1-YL]-8,7-DIHYDRO-5H-5A- THIENO[3,2-

dIPYRIMIDIN-4-YL}-AMINE TRIFLUOROACETATE (EXAMPLE 147)
N,

/N
I
{ \,N
o
o8 he
5N S A Example 147

Starting from {IV-7} (see 17.2) and 4-(5-piperidin-4-yi-{1 2, 4Joxadiazol-3-yI)-pyridine
Example 147 may be prepared and purified as the triflucroacetate analogously o
Example 14 (see 7.). Analytical HPLC-MS (method C): RT = 1.72 min.

34.  SYNTHESIS OF (R)-2-{2-[4-(5-FURAN-2-YL-2H-PYRAZOL-3-YL)-PIPERIDIN-
1-YL}-5-0X0-6,7-DIHYDRO-5H-5A-THIENO[3,2-dP YRIMIDIN-4-Y LAMINO}-3-
METHYLBUTAN-1-OL TRIFLUOROACETATE (EXAMPLE 161)

N Gl N |
~
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,S pr AL - s N
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o 1 Example 161
HNI\OH ° W
r ”

Starting from {IV-1} (see 1.2) and 4-(5-furan-2-yl-2 H-pyrazoi-3-yl}-piperidine Example
161 may be prepared and purified as the frifluoroacetate analogously to Example 14
(see 7.). Analytical HPLC-MS (method C): RT = 1.67 min.
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35.  SYNTHESIS OF (R)-3-METHYL-2-{5-OX0C-2-[4-(3-PYRIDIN-4-YL-

[1,2,4]OXADIAZOL-5-YL}-PIPERIDIN-1-YL}- 6,7-DIHYDRO-5H-5A*- THIENQCI3,2-

AIPYRIMIDIN-4-YLAMING}-BUTAN-1-OL TRIFLUOROACETATE (EXAMPLE 163)
N ,

7N

N
f \,N
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Gl N -N
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N o K
c’}’s F 4
N o) Example 163
X" PG

Starting from {IV-1) (see 1.2) and 4-(5-piperidin-4-yl-{1,2 £]oxadiazol-3-yl)-pyridine
Example 163 may be prepared and purified as the triflucroacetate analogously to
Example 14 (see 7.). Analytical HPLC-MS (method C): RT = 1,48 min.

36. SYNTHESIS OF: (2-{4-[4-(2-DIETHYLAMINOETHOXY)-PHENOXY]}-
PIPERIDIN-1-YL}-56-OX0-8,7-DIHYDRO-5H-5A-THIENO{3,2-d]P YRIMIDIN-4-YL)-
(TETRAHYDRO '

PYRAN-4-YL)-AMINE (EXAMPLE 178)

36.1 tert-butyl 4-[4-(2-diethylaminoethoxy)-phenoxy]-piperidine-1-carboxylate:

;’)LNQG . }-{}o
>< Q = Q

OH o}
I

N
p—

7.9 g tert-butyl 4-(4-hydroxyphenoxy)-piperidine-t-carboxylate (see W02006/64218),
5.2 g (2-chloroethyl)-diethylamine hydrochloride and 16.8 g potassium carbonate are
placed in 250 ml acetone. The reaction mixture is stirred at reflux temperature. After
4 hours the inorganic salts are suction filiered and the mixture is evaporated to
dryness. The residue is combined with ethyl acetate. The organic phase is washed
with a saturated NaHCO; solution, dried and evaporated to dryness. 10.1 g of the
product are obtained as an oil.
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36.2 diethyl-{2-{4-(piperidin-4-yloxy)-phenoxyl-athyl-amine {V-3):

Oy — O
ML wQ

w .
\__ .

10.1¢g tert»butyi 4-{4-(2-diethylaminoethoxy)-phenoxy}-piperidine-1-carboxylate are
placed in 20 m! dichloromethane and combined with 30 ml {rifiucroacetic acid while
being cooled. The reaction mixture is slirred at ambient temperature. Afier 2 hours
the reaction mixture is evaporated to dryness. The residue is combined with an
NaOH solution (1M) and the product is extracted with dichloromethane. 5.6 g (V-3)
are obtained. | ' '

38.3 (2-{4-[4-(2-diethylamino-ethoxy)-phenoxy}-piperidin-1-yf}-5-ox0-6,7-dihydro-
5H-51\4-thieno[3,2-a]pyrimidin~4—yl)—(tetrahydropyran-4—yl)~amina {Example 178}

v o0y

91
e
7 i
O N S uN NP NP
1@ @ |
o Example 178

Starting from {IV-6} (see 6.2) and (V-3) Example 178 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method A): RT = 1.01
min.

37.  SYNTHESIS OF: (2-{4-{4-(4,5-DIHYDROXAZOL-2-YL)-PHENOXY]-
PIPERIDIN-1-YL}-5-0X0-6,7-DIHYDRO-5H-5A*THIENO[3,2-0]PY RIMIDIN-4-YL)-
(TETRAHYDRO

PYRAN-4-YL)-AMINE (EXAMPLE 180)

37.1 tert-butyl 4-{toluene-4-sulphonyloxy)-piperidine-1-carboxylate:
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5 g tert-butyl 4-hydroxypiperidine-1-carboxylate are placed in 15 m! of pyridine, then
4.7 g p-toluenesulphonyl chloride are added batchwise. The reaction mixture is
stirred at ambient temperature, gfter 12 hours it is poured onto ice water and the
mixture obiained is stirred for a further hour at ambient temperature. The precipitated
solid is suction filtered and dried. 7.5 g product are obtained.

37.2 tert-butyl 4-{4-(4,5-dihydroxazol-2-yl)-phenoxyl-piperidine- 1-carboxylate:

. >@>\"“C>“°
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><°>—NC>T;\ I~C/>_ *

o7 N

L o:j
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Z.O‘g 4-(4 5-dihydroxazol-2-yl)-phenot (see US5491201) are placed in 30 mi
dimethylformamide, then 2.3 g potassium carbonate and 4.2 g tert-butyl 4-{foluene-4-
suiphonyloxy)-piperidine-i-carboxyiate are added. The reaction mixture is stirred at
75°C, after 12 hours it is mixed with water and the precipitated solid is suction filiered
and dried. 2.8 g product are obtained.

37.3  4-[4-(4,5-dihydroxazol-2-yl}-phenoxyl-piperidine {V-4}:

y O O
q (v-4) Q
K. ~

50 mg tert-buiy! 4—[4—(4,é-dihydroxazol-E-yf)—phenoxy]—piperidine—1~carboxy€ate are
taken and combined with 6 mi of a (5/1) dichloromethaneftrifiuoroacetic acid mixture.

The reaction mixture is stirred at ambient temperature and after 15 min it is carefully
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combined with & saturated NaHCOs; solution. The organic phase is dried and

evaporated to dryness. 20 mg {V¥-4) are obfained.

37.4 (2-{4-[4-(4 5-dihydroxazol-2-yl}-phenoxyl-piperidin-1-yi}-5-ox0-6,7-dihydro-5H-
5A%-thieno[3,2-dpyrimidin-4-y!)-(tetrahydropyran-4-yl)-amine {Example 180)

0
v — i P

/i
O \m Example 180
Lo

Starting from (IV-6) (see 6.2) and {V-4) Example 180 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method A). RT = 0.98

min.

38. SYNTHESIS OF: 2,2,2-TRIFLUORO-1-(7-{1-[5-OX0-4-
(TETRAHYDROPYRAN-4-YLAMINO)-8,7-DIHYDRO-5H-5A*-THIENO(3,2-
dIPYRIMIDIN-2-YL}-PIPERIDIN-4-YLOXY}-1,2,4,5-
TETRAHYDROBENZO[dIAZEPIN-3-YL)-ETHANONE {(EXAMPLE 182)

38.1 2,2 2-rifluoro-1-(7-hydroxy-1,2 4, 5-tetrahydrobenzo[dlazepin-3-yi)-ethanone:

. ‘j»r dﬁr

80 g 1-(7-amino-1,2 4 ,5-tetrahydrobenzoidlazepin-3-yl)-2,2, 2-trifluoro-ethanone (see
LUS2005/137186) and 80 mil conc. Sulphuric acid are placed in 672 ml of water. The
reaction mixture is cooled to 0°C, then a mixture of 21.8 g sodium nitrite in 128 ml of
water is added dropwise within 10 min.. The reaction mixture is stirred for 10 min.
At 0°, then for 2 hours at reflux temperature, cooled and poured onio 4 litres of ice
water. The precipitated solid is suction filtered and dried. 71.8 g product are
obtained.
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38.2 2,2 2-trifluoro-1-[7-(piperidin-4-yioxy)-1,2,4 S-te‘frahydrobenzo[d}azepsn 3-yl}-
ethanone (V-5

Starting from tert-butyl 4-{tcluene-4-sulphonyloxy)-piperidine-1-carboxylate (see 37.1)
and 2,2, 2-trifluorc-1-(7-hydroxy-1 ,2,4,S-tetrahydrobenézo[d}azapin»3-yi)~ethanene (see
38.1) (V-5} may be prepared analogously to (V-4) (see 37.2 and 37.3).

38.3  (2+{4-{4-(4,5-dihydroxazol-2-yl)-phenoxyl-piperidin-1-yi}-5-oxo-8,7-dihydro-5H-
5)\4-thieno[3,2-d]pyrimidin—4—yi)-(tetrahydropyran—4—y!)~amine (Example 182)

! ‘i:rc‘ . YO/ \CC _g_.
HN\O D Example 182

Starting from {IV-6) (see 6.2) and {V-5} Example 182 may be prepared and purified

analogously to Example 89 (see 21.). Analytical HPLC-MS (method A): RT = 1.27
mitit.

38,  SYNTHESIS OF: {5-0X0-2-[4-(2,3 4,5-TETRAHYDRO-1H-
BENZO[DJAZEPIN-7-YLOXY)-PIPERIDIN-1-YL}-6,7-DIHYDRO-5H-5A*-THIENO(3,2-
dIPYRIMIDIN-4-YL}-(TETRAHYDROPYRAN-4-YL)-AMINE {(EXAMPLE 183)

(]/\g/g m ‘S_ Qﬁ;‘(U O\C(:\”H

!
\O Example 182 HN\O Exampie 183
8} : o
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160 mg of Exampie 182 (see 38.3) are placed in 5 mi of methanol, then a mixure of
45 mg potassium carbonate in 1 ml of water is added. The reaction mixture is stirred
at ambient temperature. After 24 hours the methanol is spun off. The residue is
combined with dichloromethane and water. The organic phase is dried and
evaporated to dryness. 130 mg Example 183 are obtained as a solid. Analytical
HPLC-MS {method A): RT = 0.88 min.

40.  SYNTHESIS OF: 4-{1-[5-OXO-4-(TETRAHYDROPYRAN-4-YLAMINO)-8,7-
DIHYDRO-5H-5A%-THIENO[3,2-c]PY RIMIDIN-2-Y L}-PIPERIDIN-4-YLOXY}-
BENZOIC ACID (EXAMPLE 184) |

Ty OOy

O f‘
\QD Q Example 184

80 mg of Example 176 (see Table D) are placed in 1.5 mi of methanol, then 560 ul
of a 1N NaOH solution are added. The reaction mixture is stirred at 50°C, until there
is no further reaction, then combined with a 1 M HCl solution. The productis
extracted with dichloromethane. 77 mg Example 184 are obtained as a solid.
Analytical HPLC-MS (method B): RT = 1.18 min,

41. SYNTHESIS OF 2-(1-{2-[4-{4-CHLOROPHENYL)-PIPERIDIN-1-YL}-5-OX0-
8,7-DIHYDRO-5H-5A-THIENO[3,2-0]PY RIMIDIN-4-Y LAMINO}-CYCLOPROPYL)-
PROPAN-2-OL (EXAMPLE 185)

41.1 2-11-(2-chloro-8,7-dihydrothieno[3,2-d]pyrimidin-4-ylamino)-cyclopropyl}-
propan-2-ol
{Hi-8):
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2.7 g () are placed in 30 m! dioxane, then 6.8 mi diisopropyl-ethylamine and 1.8 g 2-
(1-aminocyclopropyl)-propan-2-o! (see Liebigs Ann. Chem. 1878.1194) are added.
The reaction mixture is heated to 160°C, until there is no further reaction, and after
cooling evaporated to dryness. The residue is combined with ice water. The product
is extracted with dichloromethane and purified by chromatography. 125 mg {lii-8} are
obtained as a solid. Analytical HPLC-MS (method A} RT = 1.08 min,

412 24{1-(2-chloro-5-0x0-6,7-dihydro-5H-51*~thieno[3,2-d]pyrimidin-4-ylamino)-
cyclopropyl]-propan-2-ol {IV-8):

[__/I(\I;;\il\l/(}i i N/?N/C!
S

——
HN O HN
O OH

(V-8

21.6 mg S-(-)-1,1-bi-2-naphthot are placed in 1 mi chioroform under argon, then 11 pl
titanium(lV)-isopropoxide and 14 pl water are added. The reaction mixture is stirred
for 1 hour at ambient temperaiure. Then a mixture of 120 mg (Hi-8) in 4 mi
dichloromethane is added. The reaction mixture is cooled to -5°C and after 30
minutes 69.5 ul fert-butylhydroperoxide 5-6 M in decane are added dropwise. The
reaction mixture is stirred at -5°C. After 2 days are the same amounts again of S-(-)-
1,1-bi-2-naphthol, titanium(IV)-isopropoxide, water and ferf-butythydroperoxide are
added. The reaction mixture is stirred further at -5°C to 5°C untit there is no further
reaction, mixed with water and made basic with NH,OH. The organic phase is
evaporated to dryness and the product is purified by chromatography (preparative
HPLC, method B). 105 mg (IV¥-8) are obtained.

Analytical HPLC-MS (method A} RT = 0.96 min.
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41.3  2-(1-{2-[4-(4-chlorophenyl)-piperidin-1-yl]-5-ox0-6, 7-dihydro-5H-5A*-thieno[3,2-
dipyrimidin-4-ylamino}-cyclopropyl)-propan-2-ol (Example 188)

ot - Example 185
OH oM

Starting from (IV-8) and 4-(4-chlorophenyl)-piperidine hydrochloride Example 185
may be prepared and purified analogously to Example 89 (see 21.).
Analytical HPLC-MS (method B): RT = 1.37 min.

42. SYNTHESIS OF: {2-[4-(3-METHYL-2,3 4, 5-TETRAHYDRO-1H-
BENZO[JIAZEPIN-7-YLOXY)-PIPERIDIN-1-YL]-5-0X0-8,7-DIHYDRO-5H-5A%
TH!ENO{B,.Emd]PYRtMiD!N#—YL}(TETRAHYDROPYRAN~4-—YL)—AMFNE (EXAMPLE
186}

re—in

N
|
7
Example 183 © Example 188
1@ @

100 mg of Exampie 183 (see 38.) are placed in 2 mt of methanol. The pH of the

N
|
C an

mixture is adjusted to 8 with acetic acid. 34 pl of an agueous formalin solution are
then added. The reaction mixture is stirred for 20 min at ambient temperature, then
50 mg sodium triacetoxyborohydride are siowly added. The reaction mixture is
stirred for a further hour at ambient temperature, then combined with an NaHCO;
solution. The product is exiracted with dichloromethane and purified by

chromatography. 56 mg Example 186 are obtained. Analvtical HPLC-MS (imethod
B): RT = 1.10 min.

43.  SYNTHESIS OF: {2-{4-(5-ferf-BUTYL-1-METHYL-1H-INDOL-3-YL}-
PIPERIDIN-1-YL}-5-0X0-8,7-DIHYDRO-5H-5A*-THIENO]3,2-d]P YRIMIDIN-4-YL}-
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PYRAN-4-YL)-AMINE {EXAMPLE 192)

43.1 tert-butyl 4-(1H-indol-3-yl}-piperidine-1-carboxylate:

=T
iy
ZI

O N
HN >f/ \ér
10 g 3-piperidin-4-yl-1H-indole are placed in 300 mL THF and 10.9 g di-ferf-butyl-
dicarbonate are added. The reaction mixture is stirred overnight at ambient
temperature and evaporated to dryness. The residue is mixed with water and tﬁe

product is extracted with diethy! ether and purified by chromatography. 9 g of the
product are obtained as a solid.

‘43.2 tert-butyl 4-(1-methyl-1H-indol-3-yl}-piperidine-1-carboxyiate:

b o
..

O O N
TY Y
500 mg tert-butyl 4-(1H-indol-3-yl}-piperidine-1-carboxylate are placed in & mi
dimethylformamide and 73.3 mg sodium hydride (60% in mineral cil) are added.
After 15 min 175 pi methyl iodide are added. The reaction mixture is stirred at
ambient temperature. After the reaction is complete the product is purified directly by

preparative HPLC {(method C). 302 mg cf the product are obtained as an oil.
Analytical HPLC-MS (method A): RT = 1.85 min.

43.3 S-fert-butyl1-methyl-3-piperidin-4-yl-1H-indole {V-8)
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365 mg tert-butyt 4—(1-methy&»—’§H~indcl~3~y!)—p%peridineﬂE»carboxyia'te are placed in 1
mi dichloromethane and combined with 1.03 ml triflucroacetic acid. The reaction
mixture is stirred at ambient temperature. After 12 and 16 h ancther 1.03 mi
trifluorcacetic acid are added. After another 12 h the reaction mixture is evaporated
to dryness. The residue is combined with toluene and evaporated to dryness. The
residue is triturated with diethyt ether, the precipitate is suction filtered and dried. 154
mg (V-6) are obtained as & solid.
Analytical HPLC-MS {method A): RT = 1.34 min.

43.4 {2-{4-(5-tert-butyl-1-methyl-1H-indol-3-yl)-piperidin-1-yl}-5-ox0-8,7 -dihydro-5H-~
5A°-thieno[3 2-dlpyrimidin-4-yi}-(tetrahydropyran-4-yl}-amine {Exampie 192)

N Ci N M
Y i
5 =N 5 2N
IF i

O uN O un
\Q) \CC‘) Example 182

Starting from {IV-8) (see 6.2) and {V-6) Example 192 may be prepared and purified
analogously to Exampie 88 (see 21.). Analytical HPLC-MS {method B): RT = 1.16
min.

44. SYNTHESIS OF: 5-{2-4-(68-CHLORBENZOXAZOL-2-YL}-PIPERIDIN-1-YL}-5-
0X0-8,7-DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-4-YLAMINO}-1-
METHYLPIPERIDIN-2-ONE (EXAMPLE 194)

44,1 B-chloro-2-piperidin-4-yi-benzoxazole {(V-7}:
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500 mg Z-amino-5-chlorophenol and 800 mg mono-tert-butyf piperidine-1,4-
dicarboxylate are heated to 200°C in 4 ml polyphosphoric acid for 4 h. After cooling
the reaction mixiure is combined with ice water and stirred for 30 min. The
precipitate is suction filtered, washed with water and dried. 850 mg product are
obtained as the phosphate.

Analytical HPLC-MS (method A): RT = 1.05 min.

44.2  5-{2-{4-(B-Chlorbenzoxazol-2-ylj-piperidin-1-yl}-5-ox0-6,7-dihydro-5H-5 3%
thieno[3,2-dlpyrimidin-4-ylamino}-1-methylpiperidin-2-one {Exampie 194)
cl
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Starting from {IV-5) (see 5.5) and {V-7} Example 134 may be prepared and purified
analogously to Example 89 (sée 21.). Analytical HPLC-MS (method B): RT = 1.27
.

45.  SYNTHESIS OF: 5-{2-{4-(5-FLUOROBENZOXAZOL-2-YL}-PIPERIDIN-1-YL]}-
5-OX0-8,7-DIHYDRO-5H-5 A*-THIENOQI3,2-dPY RIMIDIN-4-YLAMING}-1-
METHYLPIPERIDIN-2-ONE {EXAMPLE 195}

45.1 5-fluoro-2-piperidin-4-yl-benzoxazote {V-8):
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500 mg 2-amino-4-fluorophenol and 800 mg mono-tert-butyl piperidine-1,4-
dicarboxylate are heated in & g polyphosphoric acid at 200°C for 4 h. After cooling
the reaction mixiure is combined with ice water and made basic with 50%NaOH
solution. The precipitate is suction filtered, washed with water and dried. 290 mg (V-
8} are obtained as a solid.

45.2 5-{2-[4-(5-fluorobenzoxazol-2-yl)-piperidin-1-yi]-5-ox0-8, 7-dihydro-5H-5 A*-
thieno[3,2-d]pyrimidin-4-ylaminec}-1-methylpiperidin-2-one {Example 195}

cl
G
Yy it
5 N 5N N Example 185
(4] (w]

Starﬁng from {({V-5} (see 5.5) and (V-8) Example 195 may be prepared and purified
analogously to Exampie 89 (see 21.). Analytical HPLC-MS (method B): RT = 1.21
min.

46.  SYNTHESIS OF: 5-{2-[4-(5-FLUOROBENZOXAZOL-2-Y1}-4-
METHYLPIPERIDIN-1-YL]-5-OX0-6,7-DIHYDRO-5H-5A-THIENQCI[3,2-dIPYRIMIDIN-
4-YLAMINOR-1-METHYL

PIFERIDIN-2-ONE (EXAMPLE 187)

46.1 5-fluoro-2-(4-methyipiperidin-4-yl}-benzoxazole {V-8):
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Starting from 2-amino-4-fluorophenol and mono-tert-butyl 4-methyipiperidine-1,4-
dicarboxylate {V-8) may be prepared and purified analogously to (V-8) (see 45.1).

46.2 5-{2-]4-(5-fluorobenzoxazol-2-yl)-4-methyipiperidin-1-vil-5-ox0-8,7-dihydro-5H-
5h*-thienal3,2-dJpyrimidin-4-ytamino}-1-methylpiperidin-2-one {Example 187)

F
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Starting from {IV-8} (see 5.5) and {V-8) Example 187 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method B): RT = 1.26
min. |

47.  SYNTHESIS OF: {2-{4-(5-FURAN-2-YL-1-METHYL-1H-PYRAZQOL-3-YL}-
PiPERIDFN-‘E-YL}~5~OXO-6,T-DlHYDRO-5H~5A4-THEENO{3,2—d]F’YRiMEDEN-4-YL}-
(TETRAHYDROPYRAN-4-YL)-AMINE (EXAMPLE 198)

471 tert-butyi 14-(5-furan-2-yl-ZH-pyrazol-3-yl}-piperidine-1-carboxylate:

—N
HN"‘"N o HN N O ?

HN XOWO(
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200 mg 4-(5-furan-2-yi-ZH-pyrazol-3-yl)-piperidine are placed in 2 m! dioxane. Then
0.34 mi of water and 155 mg sodium carbonate are added. The reaction mixture is
stirred at ambient temperature. After 5 min, 204 mg di-tert-butyl-dicarbonate are
added. After 3 h the reaction mixture is mixed with water and the product is extracted
with dichloromethane. 300 mg product are obfained as an oil. Analytical HPLC-MS
(method B): RT = 1.54 min.

47.2  tert-butyl 4-(5-furan-2-yl-2-methyi-2H-pyrazol-3-yl}-piperidine-1-carboxylate
tert-butyl and 4-(5-furan-2-yl-1-methyl-1H-pyrazol-3-yl)-piperidine-1-carboxylate:

= ] e \'\ \O i + W
o] N
Y Y Y
lscmer 1 isomer 2
250 mg tert-butyl 14-(5-furan-2-yl-2H-pyrazol-3-yl)-piperidine-1-carboxylate are
placed in 1.5 mi dimethylformamide. The reaction mixture is cooled in the ice bath
and 40 mg sodium hydride (60% in mineral ofl) are added. After 10 min 80 ul methyl
iodide are added. The reaction mixture is stirred for 30 min at 5°C and then for 4 h at
ambient temperature. The product is then purified directly by preparative HPLC
{method D). 80 mg of isomer 1 and 50 mg of isomer 2 are oblained as a solid.
Analytical HPLC-MS (method D): RT = 1.33 min (isomer 1); RT = 1.28 (isomer 2).

47.3 4-(5-furan-2-yl-1-methyl-1H-pyrazol-3-yl)-piperidine (V-10):

/
NI’N ° N“N/ 0
>yt o
0 isomer 2 {V-18)

47 myg isomer 2 are placed in 1 m! dichioromethane and 120 yl trifluoroacetic acid
are added. The reaction mixture is stirred for 2h at ambient temperature, then
evaporated to dryness. The residue is combined with toluene and evaporated to
dryness. The residue is mixad with water, made basic with conc. Ammonia and the
product is extracted with dichloromethane. 23 mg {V-10} are obtained as a solid.
Analytical HPLC-MS {method B): RT = 0.85 min '
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47. 4 {2-[4-(5-furan-2-yl-1-methyl-1 H—pyrazo!—B—yl)»piperEd in-1-yi}-5-0x0-6,7-dihydro-
5H-5)%thieno[3,2-dlpyrimidin-4-yi}-(tetrahydropyran-4-yl}-amine (Example 198)
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Starting from (IV-8) (see 6.2) and {V-10} Example 188 may be prepared and purified
analogously to Example 89 (see 21). Analytical HPLC-MS {method B): RT = 1.21
min.

48. SYNTHESIS OF: {2-[4-(5-FURAN-2-YL-2-METHYL-2H-PYRAZOL-3-YL}-
PIPERIDIN-1-YL]-5-OX0-8,7-DIHYDRO-5H-5X*- THIENO[3 2-¢]PYRIMIDIN-4-YL}-
(TETRAHYDROPYRAN-4-YL}-AMINE (EXAMPLE 200)

48.1  4-(5-furan-2-yl-2-methyl-2H-pyrazol-3-yl)-piperidine (V-11}):

~
NN o “
\\ A | N”hg\ o
O N e
>]/ il HN
O isomer 1 {v-11}

Starting from isomer 1 (see 47.2), {V-11) may be prepared analogously to {V-10}
(see 47.3). Analytical HPLC-MS {method D): RT = 0.88 min.

48, 2 Synthesis of: {2-[4-(5-furan-2-yl-2-methyl-2H-pyrazol-3-yl)-piperidin-1-yi]-5-
oxo-8,7-dihydro-5H-5Athieno[3,2-djpyrimidin-4-yl}-(tetrahydropyran-4-yl)-amine
{Example 200}
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Starting from (1V-8) (see 8.2) and (V-11) Example 200 may be prepared and purified
analogously fo Example 89 (see 21). Analytical HPLC-MS (method B): RT = 1.26

min.

49. SYNTHESIS OF 5-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL]-5-OX0-8,7-
DIHYDRO-5H-5)*-THIENO[3,2-¢IPYRIMIDIN-4-Y LAMINO}-1-PROPYLPIPERIDIN-2-
ONE (EXAMPLE 261)

491 (8)-5-dibenzylamino-1-propylpiperidin-2-one.

55 — &

0.51 g (8)-5-dibenzylaminopiperidin-2-one (see 5.1) are placed in 5 mi
dimethyiformamide. While cooling with the ice bath 120 mg sodium hydride (80% in
mineral oil) are added. The reaction mixture is then stirred for 30 minutes at ambient
tempearature. While cooling with the ice bath 0.289 mi 1-iodopropane are added. The
reaction mixture is then stirred overnight at ambient temperature, then combined with
a saturated NaCl solution. The proguct is extracted with ethyl acetate. 0.568 g
product are obtained as an oil.

Anaiytical HPLC-MS {method A): RT = 1.13 min.

49.2 (8)-5-amino-1-propylpiperidin-2-one:
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0.569 g (S)-5-dibenzylamino-1-propylpiperidin-2-one are placed in 25 mi of methanol
and hydrogenated with 0.150 g Pd/C 10% at a pressure of 3 bar and a temperature
of 60°C. After 19 hours the catalyst is suction filiered and the filtrate is evaporated to
dryness. §.217 g of the product are obtained as an cil.

49.3 5-{2-[4-{4-chiorophenyl)-piperidin-1-yl]-5-ox0-6,7-dihydro-5H-5A*-thieno[3,2-
dlpyrimidin-4-ylaminc}-1-propylpiperidin-2-one {(Example 201)
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tarting from {li}, (S)-5-amino-1-propyipiperidin-Z-one (see 49.2) and 4-(4-
chiorophenyl}-piperidine hydrochloride Example 201 may be prepared analogously
to Example 5 (see 5.4 10 5.8). The product may be purified by preparative HPLC
{method B).

Analytical HPLC-MS (method B): RT = 1.36 min.

50.  SYNTHESIS OF: 2-METHOXY-N-{1-[4-(1-METHYL-6-CXOPIPERIDIN-3-
YLAMING)-5-0X0-8,7-DIHYDRO-5H-5A - THIENO[3,2-d]PYRIMIDIN-2-Y1]-4-
PHENYL

PIPERIDIN-4-YLMETHYL}-ACETAMIDE (EXAMPLE 202}

50.1 tert-butyl 4-[(2-methoxyacetylamino)-methyl]-4-phenylpiperidine-1-carboxylate:

O.......

%Z%ng‘? . >ro>/_@<gJ
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3.7 g of commercial tert-butyl 4-aminomethyl-4-phenyl-piperidine-1-carboxylate and 3
mi diisopropylethylamine are placed in 30 mi dichioromethane. Then 2.25 ml
methoxyacety! chioride are slowly added. The reaction mixiure is stirred at ambient
temperature, until there is no further reaction, then mixed with water. The organic
phase is evaporated to dryness. 4.7 g product are obiained as an oil.

50.2 2-methoxy-N-{(4-phenylpiperidin-4-yimethyi}-acetamide (V-12):

Gy_/o—-— Q}-‘-/o
T — WO
"%

(V-8
1 g tert-butyl 4-[(Z-methoxyacetylamino)-methyl]-4-phenylpiperidine-1-carboxylate
are placed in 4 mi dichloromethane. Then 1.7 mi trifluorcacetic acid are added and

the mixture is stirred overnight at ambient temperature. The reaction mixture is made
basic with potassium carbonate and the organic phase is evaporated to dryness. 610
mg (V-12} are obtained as an oil.

50.3 Synthesis of: 2-methoxy-N-{1-{4-(1-methyl-B-oxopiperidin-3-ylamino)-5-oxo-
8, 7-dihydro-5H-5x*-thieno[3, 2-djpyrimidin-2-yl}-4-phenylpiperidin-4-yimethyl}-
acetamide {Example 202}
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Starting from (IV-8} (see 5.5) and (V-12} Example 202 may be prepared and purified
analogously o Example 8% (see 21.). Analytical HPLC-MS (method B): RT = 1.16
min.
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51.  SYNTHESIS OF: 54{2-[4-(4-FLUOROBENZQYL)-4-(4-FLUOROPHENYL)-
PIPERIDIN-1-YL}-5-OX0-8, 7-DIHYDRO-5H-5K°-T HIENO[3, 2-d[PYRIMIDIN-4-
YLAMINO}-1-METHYLPIPERIDIN-2-ONE (EXAMPLE 203)

51.1  1-benzyi-4-(4-fluoropheny!)-piperidine-4-carbonitrile:

)\
C,JI

Under argon 16 mi 4-fluorobenzylcyanide and 35.1 g N-benzyl-N,N-di-(2-
chicroethyl)amine hydrochloride are placed in 500 mi NMP and the mixture is cooled
to 5°C. Then 18.8 g sodium hydride (55% in mineral oil) are added batchwise within
30 min. The reaction mixture is stirred for 30 min at 5-10°C and for 6 h at ambient
temperature and then poured onto ice water. The product is extracted with ethyl
acetate and purified by chromatography (silica gel, dichloromethane/ethanocl 100:1 to
50:1). 33 g product are obtained as an oil.

51.2 [1-benzyl-4-(4-fluorophenyl)-piperidin-4-vl}-{4-fluorophenyl)-methanone:

PRl Qe

Under argon 11.86 g magnesium chips are placed in 50 ml anhydrous diethyl ether,
then a solution of 85.4 g 4-bromoflucrobenzene in 200 mi anhydrous diethyl ether is
slowly added dropwise. The reaction mixture is stirred for 2 h at reflux temperature
and then cooled to ambient temperature. A solution of 45.4 g 1-benzyl-4-(4-flucro-
phenyi}-piperidine-4-carbonitrile in 100 ml anhydrous toluene is added dropwise. The
diethyl ether is distilled off and the remainder of the reaction mixture is stirred
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overnight at 80°C. After cooling the reaction mixture is combined with 500 miice
water and 100 g NH,Cl and the product is extracted with ethyl acetate. The organic
phase is washed with water and sat. NaCli solution, dried and evaporated o dryness.
70 mi glacial acetic acid and 20 ml sulphuric acid 33% are added to the residue. The
reaction mixture is heated to 100°C, then cooled, combined with ice water and
adjusted to pH ~ 9 with 4N NaOH. Then 250 mi diisopropylether are added. The
reaction mixture is then stirred overnight at ambient temperature. The precipitate
formed is suction filtered, washed with diisopropylether and water and dried.
42.7 g product are obtained as a solid. M.p: 1368-138.5°C.

51.3 (4-fluorophenyl)-{4-(4-fluorophenyl}-piperidin-4-yll-methanone {V-13}:

F {(v-12}
42 .6 g [1-benzyl-4-(4-flucro-phenyl)-piperidin-4-yl]-(4-fluoro-phenyl}-methanone are
placed in 400 ml of methano! and 15 ml ethereal hydrochloric acid 10 molfl and
hydrogenated overnight with 8 g Pd/C 5% at 30°C and 50 psi hydrogen pressure.
The catalyst is filtered off and the filirate is evaporated to dryness. The residue is
stirred with tert-butylmethylether, the solid is suction filtered, washed with ferf-

butyimethylether and dried. 35.08 g {(V-13) are obtained as the hydrochioride. M.p:
149-151°C.

51.4 5-{2-[4-(4-fluoroberizoyl)-4-(4-flucrophenyi)-piperidin-1-yi}-5-0x0-8,7-dihydro-
5H-5A%thieno(3,2-dJpyrimidin-4-ylamino}-1-methyipiperidin-2-one {Exampie 203)
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Starting from (iV-8} (see 5.5) and {V-13} Exémpie 203 may be prepared and purified
analogously to Example 88 (see 21.). Analytical HPLC-MS {(method B): RT = 1.38

i,

52. SYNTHESIS OF: N-{1-[4-(1-METRHYL-6-OXOPIPERIDIN-3-YLAMING)-5-
0OX0-6,7-DIHYDRO-5H-5A*-THIENOI3,2-dlPYRIMIDIN-2-YL]-4-PHENYLPIPERIDIN-
4-YLMETHYL}ACETAMIDE (Example 204)

52.1 tert-butyi 4-(acetylaminomethyl)-4-phenyipiperidine-1-carboxyiate;

%%98 %’%%

8 g tert-butyl 4-aminomethyi-4-phenyipiperidine-1-carboxylaie and 2.8 mi acetic
anhydride are stirred in 80 ml of ethanol overnight at ambient temperature and then
gvaporated to dryness. 10.4 g product are obtained.

52.2 N-(4-phenylpiperidin-4-yimethyl)-acetamide (V-14}:

O,

e :
H
}'N e HN
) _
(V-14)

11.5 g tert-butyl 4-(acetylaminomethyl)-4-phenylpiperidine-1-carboxylate and 25 mi

triflucroacetic acid are stirred in 200 m! dichloromethane overnight at ambient
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temperature. The reaction mixture is evaporated to dryness and the residue is

triturated with diethyl ether/diisopropylether. The precipitated solid is suction filtered
and washed with diethyl ether. 10 g (V-14) are obtained as the triflucroacetate.

52.3 N-{1-[4-(1-methyl-6-oxopiperidin-3-ylamino)-5-oxo-6, 7-dihydro-5H-5x%
thieno[3,2-dpyrimidin-2-yl}-4-phenylpiperidin-4-yimethyl}-acetamide {Example 204}
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S Y
g~ S
p; i
o C
HNtv:L/ HN\Q“I Example 204
o O

Starting from {IV-58} (see 5.5) and {V-14) Example 204 may be prepared and purified
analogously to Example 89 (see 21.). Analyticat HPLC-MS (method B): RT = 1.11
min.

53. SYNTHESIS OF: METHYL 1-[4-(1-METHYL-6-OXOPIPERIDIN-3-YLAMINO)-5-
OXO0-8,7-DIHYDRO-5H-5A*-THIENO[3,2-dIPYRIMIDIN-2-YL}-4-
PHENYLPIPERIDINE-4-CARBOXYLATE (EXAMPLE 205)

53.1 methyl 4-phenylpiperidine-4-carboxylate {(V-15):

sly] O

N HN

(v-18}
270 mi of methano! are taken. 10.6 mi sulphuric acid and 25 ¢ 4—phenyl-4-piperidéne-
carboxylic acid p-toluenesulphonic acid are added with stirring. The reaction mixture
is refluxed for 9 h, cooled and carefully poured onto a mixture of ice water and 10 M
NaOH. The precipitated solid is suction filtered, washed with water and dried. 11.2 g
{V-15) are obtained as a solid.
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53. 2 methyl 1-[4-(1-methyl-6-oxopiperidin-3-ylamino)-5-oxo-8,7-dihydro-5H-51%
thieno[3,2-dlpyrimidin-2-yl}-4-phenylpiperidine-4-carboxylate {(Example 205)

o

N @ Ny N
o
s;;":‘jr ij/ h

HM o~
u HN\Q“I Example 205
0

Starting from {IV-58)} (see 5.5) and {V-15) Example 2@5 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method B): RT = 1.23
min.

54. SYNTHESIS OF: 2-DIMETHYLAMINO-N-{1-[4-(1-METHYL-6-
OXOPIPERIDIN-3-YLAMINO}-5-OX0-8,7-DIHYDRO-5H-5A*-THIENOI3,2-
dIPYRIMIDIN-2-Y1]-4-PHENYL

PIPERIDIN-4-YLMETHYL}-ACETAMIDE (EXAMPLE 206)

54.% 2—dimethyiamihe-N-{4—(’i-propenylbuta—'i ,3-dienyf)-piperidin-4-yimethyl}-
acetamide (V-18):

%/}_ NDS% — HNQED

H
{(v-1€) 2—:0

N.__.
/

Starting from commercial tert-butyl 4-aminomethyl-4-phenyl-piperidine-1-carboxylate

and dimethylamincacety! chloride hydrochloride (V-16} may be prepared analogously
to {V-12} (see 50.1 and 50.2).
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48.2 2-dimethylamino-N-{1-[4-(1-methyl-6-oxopiperidin-3-ylamino)-5-0xc-6,7-
dihydro-5H-5A*-thieno[3,2-djpyrimidin-2-yil-4-phenylpiperidin-4-yimethyl}-acetamide
{Exampie 208)

N M. N
N
! N | Y HN. .0
o N N
i g -
O N 4 N
o u{) Example 206

Starting from {1V-5) (see 5.5) and {(V-18) Example 206 may be prepared and purified

analogously to Examp%e 89 (see 21.). Analytical HPLC-MS (method B): RT = 1.08
min.

55. SYNTHESIS OF: {2-{4-(1-METHYL-1H-IMIDAZO[4,5-¢c]PYRIDIN-2-YL)-
PIPERIDIN-1-YL}-5-OX0-8,7-DIHYDRO-5H-5)*-THIENO[3,2-d]PYRIMIDIN-4-YL}-
(TETRAHYDRO

PYRAN-4-YL)-AMINE {EXAMPLE 2106)

55.1  methyl-(3-nitropyridin-4-yl}-amine:

o
;l-i %ﬁ*
N R o N R "
i I |
/ e

2.36 g 4-methoxy-3-nitro-pyridine and 2.33 mi methylamine {40% in water) are
refluxed in 25 ml of ethano! for 3 h. Then the reaction mixture is evaporated to
dryness, 2.3 g product are obtained as a solid.

55.2  N-methyipyridin-3,4-diamine:
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2.3 g methyi-(3-nitropyridin-4-yi}-amine are hydrogenated in 50 ml of methano! for
and with 0.8 g Raney nickel for 2.5 h at 50°C and 50 psi hydrogen pressure. The
catalyst is filtered off and the filtrate is evaporated to dryness. The product is purified
by chromatography (Alox, dichloromethane/methanol from 89/1 10 19/1). 1.55¢g
product are obtained as a solid.

M.p: 163-185°C.

55.3 1-methyi-2-piperidin-4-yl-1H-imidazof4,5-cjpyridine {V-17}):

e OTO \;‘ §

! HO 0 {17
450 mg N'-methylpyridin-3,4-diamine and 838 mg mono-feri-buty! piperidine-1,4-
dicarboxylate are heated for 4 h in 8.6 g polyphosphoric acid at 200°C. After cocling
the mixure is made basic with 4 N NaOH and acidiﬁed with trifluoroacetic acid. The

mixture is purified by preparative HPLC (method C). 3.37 g (50%) {V-17} are
obtained as the trifiucroacetate. Analytical HPLC-MS (method B): RT = 0.30 min.

554 {2-[4-(1-methyl-1H-imidazol4,5-clpyridin-2-yl)-piperidin-1-yil-5-ox0-8,7-dihydro-
5H-5N*-thieno[3,2-dlpyrimidin-4-yi}-(tetrahydropyran-4-yl)-amine {Example 210)
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Starting from {IV-8) (see 6.2) and {(V-17} Example 210 may be prepared and purified

analogously fo Example 89 {see 21). Analytical HPLC-MS (method D): RT = 0.86
min.

56.  SYNTHESIS OF 5-{2-{4-(4-CHLOROPHENYL}-PIPERIDIN-1-YL]-5-OX0-8,7-
DIHYDRO-5H-5A-THIENO[3,2-diPYRIMIDIN-4-YLAMINO}-1-(4-FLUOROBENZYL)-
PIPERIDIN-2-ONE {(EXAMPLE 211}

56,1 (8)-5-dibenzylamino-1-(4-flucrobenzyl}-piperidin-2-one:

~O o
vRe di{ib

0.8 g (8)-5-dibenzylaminopiperidin-2-one (see 5.1} are placed in 8 mi
dimethylformamide, then 200 mg sodium hydride (60% in mineral oil} and 0.4 m! 4-
fluorobenzylbromide are added. The reaction mixture is stirred overnight at 70°C and
then combined with ice water. The precipitate is filtered off and washed with water.
The product is purified by chromatography (silica gel, petroleum ether/ethyl acetate
and ethyl acetate/methanol). 0.5 g product are obtained as an oil. Analytical HPLC-
MS (method A): RT = 1.21 min.

56.2 (S)—S-amino-‘in(4—ﬂuoro-benzyl}~piparidin«2—one:

0.5 g (S)-5-dibenzylamino-1-{4-fluorobenzyl}-piperidin-2-one are placed in 20 mi of
methanol and hydrogenated with 0.150 g Pd/C 10% at a pressure of 3 bar and a
temperature of 60°C. After 5 hours the catalyst is suction filtered and the filtrate is
evaporated to dryness. 0.21 g of the product are obtained as an oil. Analytical
HPLC-MS {method A): RT = 0.68 min.
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56.3 5~{2—[4—(4~ch10r0phenyi)-piperidin-‘i»yi]-5~oxc—6,7-dihydro~5i—!—5h"’~thieno[3,2—
dlpyrimidin-4-ylamino}-1-(4-fluorcbenzyl)-piperidin-2-one (Example 211)

Oﬂm
My N

i

2N

Example 291
4] F

Starting from (B, (S)-5-amino-1-(4-flucrobenzyl)-piperidin-2-one (see 56.2) and 4-(4-
chlorophenyl)-piperidine hydrochloride Example 211 may be prepared analogously
io Example 5 {see 5.4 t0 5.6). The product may be purified by preparative HPLC
(method A). Analytical HPLC-MS (method B): RT = 1.45 min.

N, )
D —
g N
7
o o]

57. SYNTHESIS OF: CYCLOPROPYL-(7-{1-[5-OX0-4-(TETRAHYDROPYRAN-4-
YLAMING)-8,7-DIHYDRO-5H-50 THIENO{3 2-d]PYRIMIDIN-2-YL]-PIPERIDIN-4-
YLOXY}-1,2,4,5-TETRAHYDROBENZO[JAZEPIN-3-YL)-METHANONE (EXAMPLE
244)

57.1 tert-butyl 4-(2,3,4,5-tetrahydro-1H-benzo{d]azepin-7-yloxy)-piperidine-1-
carboxylate:

O, o

X}ND‘O%% — ><o>\-NC>_°
N i8]

g :
400 mg tert-butyt 4-[3-(2,2 2-trifluoracetyl)-2,3.4, 5-tetrahydro-1H-benzoldjazepin-7-
yloxyl-piperidine-1-carboxylate (see 38.2) are placed in 17 ml of methanol, then a
mixture of 151.2 mg potassium carbonate in 3.3 ml of water is added. The reaction
mixture is stirred at ambient temperature, until there is no further reaction. The
methanol is then spun off. The residue is combined with dichloromethane and water.
The organic phase is dried and evaporated to dryness. 310 mg are obtained as an
oil.
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Analytical HPLC-MS (method D): RT = 1.25 min.

57.2 tert-butyl 4-(3-cyclopropanecarbonyl-2,3,4, 5-tetrahydro-1H-benzo[dlazepin-7-
yloxy)-piperidine-1-carboxylate:

><:>_NC>~O — >:Z>\—N\/:>_o

- N

N
H
s]

16 ul cyclopropylcarboxylic acid are placed in 3 ml dimethylformamide, then 174 ul
diisopropylethylamine and 83.1 mg O-(7-azabenzotriazol-1-yl-)-N,N,N" N'-
tetramethyluronium hexaflucrophosphate (HATU) are added. After 15 min 77.5 mg
tert-butyl 4-(2,3,4,5-tetrahydro-1H-benzo{d]azepin-7-yloxy)-piperidine-1-carboxylate
are added. The reaction mixture is stirred at ambient temperature until there is no
further reaction and the product is purified directly by preparative HPLC (method B).
70 mg of the product are obtained as a solid. Analytical HPLC-MS (method D). RT =
1.37 min.

57.3 cyclopropyl-[7-(piperidin-4-yioxy}-1,2.4,5-tetrahydro-benzold]azepin-3-yi}-
methanone {(¥-18}:

S o T o
o% o%

70 mg tert-butyl 4-(3-cyciopropanecarbonyi-2,3,4,5-tetrahydro-1H-benzo[djazepin-7-
yloxy)-piperidine-1-carboxylate are placed in 1.4 ml dichloromethane and combined
with 224 pl trifluoroacetic acid. The reaction mixture is stirred for 3 hours at ambient
temperature, then evaporated to dryness. The residue is combined with toluene and
evaporated to dryness. 77 mg (V-18) are obtained as an oil. Analytical HPLC-MS
(method B): RT = 1.18 min.
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57.4  cyclopropyl-(7-{1-[5-oxo0-4-(tetrahydropyran-4-ylamino)-8, 7-dihydro-5H-5A%-
thienof3,2-dpyrimidin-2-yl]-piperidin-4-yloxy}-1,2,4, 5-tetrahydrobenzo[dlazepin-3-yi)-
methanone {(Example 214)

S YO/
e ""‘“wo 7~

Exaraple 214
Starting from (IV-8} (see 6.2) and {V-18) Example 214 may be prepared and purified
analogously to Example 89 (see 21.). Anaiytical HPLC-MS (method D): RT = 1.10
min.

58. SYNTHESIS OF fert-BUTYL (2-{2-[4-(4 ~CHLC}ROF’HENYL) PIPERIDIN-1-YL]-5-
OXO-8,7-DIHYDRO-5H-5A*-THIENQ] 3,2-d]F’YR[MED1N-4-YLAMENO}-
CYCLOPROPYL)-CARBAMIDATE {(EXAMPLE 222)

58.1 dihyd“razide cis-1,2-cyclopropanedicarboxylic acid:

Ay Y

0 o NH HN
-~ ~ HNT “NH,

10 g dimethyl cis-1,2-cyclopropanedicarboxylate are placed in 100 mi of ethanol and
12.7 mi hydrazine monohydrate are added. The reaction mixiure is stirred for 12 h at
reflux temperature. After cooling the precipitated solid is filtered, washed with
petroleum ether and diethy! ether and dried. 8 g (80%) product are obtained as a
solid. '

58.2 cis-1,2-cyclopropanediamine:

OﬁAfo R HQNANHz

NH HN
HNT “NH,
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2 g dihydrazide cis-1,2-cyclopropanedicarboxylic acid are placed in 35 mi diethyl
ether, then 14.2 ml conc. Hydrochioric acid in 28 ¢ ice are addad. The reaction
mixture is cooled to 0-5°C and then a solution of 5.45 g sodium nitrite in water is
slowly added dropwise. After 20 min the organic phase is separated off and dried, 50
mi of toluene are added and the ether is distilled off. The toluene solution remaining
is heated at 80-90°C until the development of nitrogen ceases. The hot toluene
solution is carefully poured onto hot (60°Cj conc. Hydrochloric acid and the foluene
is distilled off. Anhydrous ethanol is added and distilled off again until 2 solid is
obtained. The sclid is combined with cold ethano! and filtered off. 1.25 g product are
obtained as the dihydrochloride. M.p: 225°C (de'composition)q

58.3 - tert-butyl cis-(2-fert-butoxycarbonylaminocyclopropyl)-carbamidate:

' O
HzNANHz Hm‘zx%ﬁ/u\ca/l<

G G

5 g cis-1,2-cyclopropanediamine dihydrochloride is placed in 50 mi dioxane, cooled
to 0°C and then combined with 13.8 g 5 N sodium hydroxide solution and 22.55 g di-
tert-butyl-dicarbonaie. The reaction mixture is stirred for 3 h at ambient temperature
and the product is extracted with dichioromethane. 6.3 g product are obtained as a
solid. M.p: 131-132°C.

58.4 cis-N-tert-butyloxycarbonyi-1,2-cyclopropanediamine:
Q

WZAND NP SN

H N,

N

0" "o 6" Vo
A
5 g tert-buty! cis-(2-ferf-butoxycarbonylaminocyclopropyl)-carbamidate are placed in
50 ml of ethyl acetate and cooled to 0°C. A solution of 0.87 g hydrochioric acid in 8.5
mi of ethyl acelate is added dropwise. Then the reaction mixture is stirred overnight
at ambient temperature. The precipitated solid is filtered off and washed with ethyl
acetate. 0.76 g product are oblained as the hydrochloride. M.p: 208-209°C.
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58.5 tert-butyl [2-(2-chioro-6,7-dihydrothieno[3, 2-dlpyrimidin-4-ylamino)-
cyclopropyi]-carbamidate (il1-8}:

N, ] N Ci
01 (Y
P — N
S g =5
Ci HI
il é
W N o

<
0.55 g {lt) are placed in 9 ml dioxane, then 1.4 mi diisopropy! ethylamine and 0.6 ¢
cis-N-tert-butyloxycarbonyl-1,2-cyclopropanediamin hydrochloride (see 58.4) are
added. The reaction mixfure is heated in the microwave at 110°C until there is no
further reaction and after cooling it is evaporated to dryness. The residue is tfreated
with water in the ultrasound bath, the precipitate is suction filtered and washed with
water. The solid is treated with 10 ml petroleum etherfethyl acetate = 7/3 and suction

filtered. 520 mg ([i1-9} are obtained as a solid. Anaiytical HPLC-MS (method B): RT =
1.42 min.

58.6 tert-butyl [2-(2-6%150;9—5—0;(9-—6,7-dihydm~5H—SA“-thieno[3,2-d]pyrimidin~4n
ylamino)-cyclopropyl]-carbamidate {IV-8):

D s

]

N O N T
i i
=N N
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M ‘O HN

HNT\; (V-8 HNT\;
73 mg S-(-)-1,1-bi-2-naphthol are placed in 2 mi chioroform under argen, then 38 i
titanium(IV)-isopropoxide and 47 pl water are added. The reaction mixture is stirred
for 1 hour at ambient temperature. Then a mixture of 480 mg (Ili-9) in 8 mi
chioroform is added. The reaction mixture is cooled to -5°C and after 60 minutes 232
ut tert-butythydroperoxide 5-6 M in decane are added dropwise. The reaction mixture
is stirred for 24 h at -5°C and then combined with water and made basic with
NH,OH. The organic phase is evaporated to dryness and the product is purified by
chromatography (silica gel, ethyl acetate/methanol + 1% NH40OH). 460 mg {IV-9} are
obtained as a mixture of diastereomers.
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Analytical HPLC-MS (method B). RT = 1.23 and 1.24 min.

58.7 Synthesis of tert-butyt (2-{2-[4-(4-chlorophenyli-piperidin-1-yl]-5-ox0-8,7-
dihydro-5H-5A*thienof3,2-dlpyrimidin-4-yiamino}-cyclopropyl)-carbamidate (Example
222)

O/@m
N, Gl
’ j\l/ f N-sYN

vr————
S 2N
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O HN

(a2

HN Exampie 222

i'-!l\.h:f:< HNT;
380 mg (V-8 and 266 myg 4-(4-chiorophenyl)-piperidine hydrochloride are placed in
3 mi dioxane, combined with 570 pl diisopropylethylamine and heated in the
microwave for 25 min at 120°C. The reaction mixture is combined with ice water and
the product is exiracted with dichioromethane. The organic phase is evaporated to
dryness and the residue is treated with water in the ulirasound bath. The precipitated
solid is suction filtered, washed with water and dried. 485 mg product are obtained
as a mixture of diastereomers.
Analytical HPLC-MS (methed B): RT = 1.46 min. Chiral HPLC (column: Diace] ADS-

H, 250 x 4.6 mm, 5 ym, eluant: (hexane+diethylamine (0.2%)fisopropanoi (75/25),
10°C, flow rate: 1 mimin); RT = 11.5 min and RT = 13.7 min.

59. SYNTHESIS OF: N-CYCLOPROPYL-N-METHYL-4-{1-[5-OXO-4-
(TETRAHYDRO

PYRAN%—YLAMENO)-@,?»DIHYDRO—5H~5A4-THIENO[3,2—d}PYRiM IDIN-2-YL}-
PIPERIDIN-4-YL}-BENZAMIDE (EXAMPLE 229)

50.1 tert-butyl 4-[4-(cyclopropyimethyicarbamoyl)-phenyl]-piperidine-1-carboxylate:
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500 mg tert-butyl 4-(4-carboxyphenyl)-piperidine-1-carboxyiate are placed in 28 ml
dimethylformamide, then 1.14 mi diisopropylethylamine and 747 mg HATU are
added. The reaction mixture is stirred for 15 min at ambient temperature, then 194
mg cyclopropyimethylamin hydrochioride are added. The reaction mixture is stirred
overnight at ambient temperature. Then the product is purified by preparative HPLC
(method A). 480 mg product are obiained as an oil. Analytical HPLC-MS (method B).
RT = 1.64 min.

59.2 N-cyclopropyl-N-methyi-4-piperidin-4-yl-benzamide (V-18):

(& N e
o! {¥-18)

480 mg tert-buty! 4-{4-(cyclopropylmethylcarbamoyl)-phenyll-piperidine-1-carboxyiate
are placed in 7.8 mi dichloromethane and combined with 1.09 mi triflucroacetic acid.
The reaction mixture is stirred for 1.5 h at ambient temperature and then evaporated
to dryness. The residue is combined with foluene and evaporated to dryness again.

444 mg (V-19} are obtained as the trifluoroacetate. Analytical HPLC-MS (method B): -
RT =1.11 min.

58.3 N-cyclopropyl-N-methyl-4-{1-[5-oxo-4-(tetrahydropyran-4-ylamino)-8,7-dihydro-
5H-5k*thieno[3,2-d]pyrimidin-2-yi]-piperidin-4-yi}-benzamide {Exampie 229)
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Starting from (IV-8) (see 6.2) and (V-19) Exampie 229 may be prepared and purified
analogously to Example 89 (see 21). Analytical HPLC-MS {method D). RT = 1.05

mir.

80. SYNTHESIS OF tert-BUTYL (2-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL)-5~
OX0O-8,7-DIHYDRO-5H-5A*-THIENOQI[3 2-dIPYRIMIDIN-4-YLAMINO}-
CYCLOPROPYL)-CARBAMIDATE (EXAMPLE 231}

60.1 trans-N-ter-butyloxycarbonyl-1,2-cyclopropanediamine:
Oﬁ’.lyo m i&.”ﬂz

Starting from dimethy! trans-1,2-cyclopropanedicarboxylate, trans-N-fert-
butyloxycarbonyl-1,2-cyciopropanediamin hydrochloride may be prepared and
purified analogously to cis-N-ferf-butyloxycarbonyl-1,2-cyclopropanediamin
hydrochloride (see 58.4). M.p: 200-202°C.

60.2 tert-butyl [2-(2-chloro-8,7-dihydrothieno[3, 2-dlpyrimidin-4-ylamino)-
cyclopropyl]-carbamidate (1-10):
N Ct N cl
(T X it
s # g 2N

c HN

m10) 4 o

OW<
Starting from (1} and trans-N-tert-butyloxycarbonyl-1,2-cyclopropanediamin
hydrochioride {HI-10) may be prepared and purified analogously to Example (ili-9)

(see 58.5).
Analytical HPLC-MS (method B): RT = 1.46 min.
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80.3 tert-butyl 2-(2-chioro-5-0x0-8,7-dihydro-5H-5A%thieno[3,2-d]pyrimidin-4-
yiamina}-cyclopropyll-carbamidate {fV-1G):

N Ci N i
o
§ R
H?\’Q O HN.
0 . HN 0
Y ¢

Starting from {1ll-10} (IV-10) is prepared and purified as a mixture of diastereomers
analogously to Example {IV-8}.

Analytical HPLC-MS (method B): RT = 1.27 min. Chiral HPLC (column: Diacel ADS-
H, 250 x 4.6 mm, 5 um, eluant: {{9/1) hexanetdiethylamine (0.2%)/methanol/ethano!
(1), 10°C, flow rate: 1 ml/min): BT = 6.7 min and RT = 8.3 min.

60.4 tert-butyl (2-{2-[4-(4-chlorophenyl)-piperidin-1-yl]-5-0x0-8,7-dihydro-5H-5A%
thieno[3,2-dpyrimidin-4-ylaminol-cyciopropyli-carbamidate (Example 231)

I N.‘YCE
N b r—————— D
j H’ $ -
© N\V o m.v Exampile 231
MO !
\f' MM, D
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Starting from {{V-10} Example 231 is prepared and purified as a mixture of
diasterenisomers analogously to Example 222 (see 58.7). Analytical HPLC-MS
{method B): RT = 1.48 min. Chiral HPLC (column: Diacel ADS-H, 250 x 4.6 mm, 5
um, eluant: (hexane+diethylamine (0.2%)/isopropanot (8/2), 10°C, flow rate: 1
ml/min): RT = 15.17 min and RT = 18.1 min.

81,  SYNTHESIS OF: N-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL]-5-0X0-8,7-
DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-4-YL}-CYCLOPROPAN-1,2-DIAMINE
(EXAMPLEE 23Z AND 245)
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150 mg of Example 222 (see 58.7) are placed in 0.5 ml dichloromethane and 0.25 mi
trifluoroacetic acid are added. The reaction mixture is stirred for 1 h in the ice bath
and 2 h at ambient temperature, then cocled in the ice bath, mixed with water and
made basic with conc. Ammonia. The product is extracted with dichloromethane
and purified by chromatography (preparative HPLC, method B). 57 mg of Example
232 and 27 mg of Example 245 are obtained. Analytical HPLC-MS (method E): RT
= 2,73 min (Example 232); RT = 2.85 min (Example 245).

62. SYNTHESIS OF: N-{2-{4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL}-5-OX0-8,7-
DIHYDRO-5H-50-THIENO[3,2-d]PYRIMIDIN-4-YL}-CYCLOPROPAN-1,2-DIAMINE

NYO/@ Cﬁj@/ '\D/@
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{EXAMPLE 233)
Starting from Example 231 (see 60.4) Example 233 is prepared and purified as a
mixture of diastereomers analogously to Examples 232/245 (see 61.).
Analytical HPLC-MS (method B): RT = 1.24 min.

62. SYNTHESIS OF: N-CYCLOPROPYL-N-METHYL-4-{1-{5-OXO-4-
(TETRAHYDROPYRAN-4-YLAMINO)-8,7-DIHYDRO-5H-5A-THIENOI3,2-
dPYRIMIDIN-2-YL}-PIPERIDIN-4-YLOXY}-BENZAMIDE (EXAMPLE 242)
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55 mg of Exampile 184 (see 40.) are placed in 2 mi dimethylformamide, then 81 pl
diisopropylethylamine and 53.1 mg O-(7-azabenzotriazol-1-yl-)-N,N,N",N’-
tetramethyluronium hexafluorophosphate (HATU) are added. After 15 min 13.8 mg
cyclopropyimethylamine hydrochloride are added.. The reaction mixture is stirred at
ambient temperature until there is no further reaction and the product is purified
directly by preparative HPL.C (method B). 30 mg of Example 242 are obtained as a
solid.

Analytical HPLC-MS (method D): RT = 1.03 min.

63. SYNTHESIS OF: 5-{2-[4-(4-CHLOROPHENYL)-4-
HYDROXYMETHYLPIPERIDIN-1-YL}-5-OX0-8,7-DIHYDRO-5H-5A*- THIENC]3,2-
- dIPYRIMIDIN-4-YLAMINO}-1-METHYL

PIPERIDIN-2-ONE (EXAMPLE 246)

N. .Gl Ny N
Y T
s~ N 7
g W o - Example 246

N Ny
§
ug \/RO

Starting from (IV-5} (see 5.5) and [4-(4-chiorophenyl)-piperidin-4-yl}-methanol (see J.
Med. Chem. 2004, 497) Example 246 may be prepared and putified analogously o
Example 89 (see 21.). Analytical HPLC-MS {method B): RT = 1.21 min.

o=

HN

64. SYNTHESIS OF: N-CYCLOPROPYL-N-METHYL-3-{1-[5-OX0-4-
(TETRAHYDRO
OYRAN-4-YLAMINO}-6,7-DIHYDRO-5H-5A-THIENCI3,2-d]P YRIMIDIN-2-YL]-
PIPERIDIN-4-YL}-BENZAMIDE (EXAMPLE 248)
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64.1 methyi 3-{1-[5-ox0-4-{tetrahydropyran-4-ylamino)-6,7-dihydro-5H-51"-
thieno[3,2-dlpyrimidin-2-yll-piperidin-4-yi}-benzcate:

'%O
; NYC‘ (ﬁ\(w i
g~ N

gz N

i i

© HN\O T
} 1@

Starting from {IV-8) (see 6.2) and methyl 3-piperidin-4-yl-benzoate hydrochioride the
product may be prepared and purified analogously to Example 89 (see 21.).
Analytical HPLC-MS (method D). RT = 1.15 min.

64.2 3-{1~{5~oxo-4-(tetrahydropyran-4~ylamino)-6,7~dihydro—SH-Sh“»thienow,2w
dipyrimidin-2-yl}-piperidin-4-yi}-benzoic acid:

S /N - o IY
4 s

HN i7
O N
o)
, o}

1.3 g methyl 3-{1 -{5—oxo—4-(tetrahydropyran-4~y|amino)-6,T-Gihydro-SH-Sz\ﬂ
thieno[3,2-djpyrimidin-2-yi]-piperidin-4-yi}-benzoate are placed in 24.6 ml of
rmethanol, fhen 8.2 mi of & 1 N NaOH solution are added. The reaction mixture is
stirred at ambient tempefature until there is no further reaction, then combined with a
1 N HC! solution. The methanol is spun off and the precipitated solid is suction
filtered. The product is purified by preparati&e HPLC (method B). 760 mg product are
obtained as a solid.

Analytical HPLC-MS (method D): RT = 0.80 min.

64.3 N-cyclopropyl-N-methyl-3-{1-[5-ox0-4-(tetrahydropyran-4-ylamino)-6,7-
dihydro»5H-5A4~thieno[3,2~d]pyrimidin—z-y%]-piperidin-4-yl}-benzamide {Example 249}
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HM é‘r
\Q} H“\O Example 249
O

59.8 mg 3-{‘5~{5»oxo~4~(tetrahydropyranmé—ylamin0)—6,?—dihydro~5Hw5)\4~thieno[3,2«
dpyrimidin-2-y!}-piperidin-4-yi}-benzoic acid are placed in 2.3 mi dimethylformamide,
then 81 wl dilsopropylethylamine and 80 mg O-(7~azabenzotriazok1-yl-)-N,N,N",N"-
tetramethyluronium hexafiuorophosphate (HATU) are added. After 15 min a mixture
of 15.5 myg cyclopropylmethylamine hydrochioride in 300 pf dimethylformamide is
added. The reaction mixture is stirred at ambient temperature until there is no further
reaction, and the product is purified directly by preparative HPLC (method B). 50 mg

Exampie 249 are obtained as a solid. Analytical HPLC-MS (method D): RT = 1.05
rmin.

55. SYNTHESIS OF: 1-METHYL-5-{2-4-(MORPHOLINE-4-CARBONYL)-4-
PHENYL

PIPERIDIN-1-YL}-5-OX0-6, 7-DIHYDRO-5H-5A*-THIENO[3,2-d]PY RIMIDIN-4-
YLAMINO}-PIPERIDIN-2-ONE {(EXAMPLE 252)

N _Cl
N !
(sLN
4 I
0 Hiﬁ WS G HN\?\\.«‘\N/ Example 252

YT N
. o
Starting from (IV-5} (see 5.5) and morpholin-4-yl-{(4-phenyipiperidin-4-yl)-methanone
(see hivorg. Med. Chem. Left. 1997, 2531) Example 252 may be prepared and
purified analogously to Example 89 (see 21.). Analytical HPLC-MS (method B): RT =
1.18 min.
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66. SYNTHESIS OF: N-{1-[4-(1-METHYL-6-OXO-PIPERIDIN-3-YLAMINQ)-5-0XO-
8,7-DIHYDRO-5H-5A-THIENO[3,2-dIPYRIMIDIN-2-YL]-4-PHENYLPIPERIDIN-4-
YLMETHYL}-METHANESULPHONAMIDE (EXAMPLE 253)

N D N
= b
S
g i
HNtT: O HN N Example 263
G u

Starting from {IV-8} (see 5.5) and N-(4-phenyipiperidin-4-yimethyl)-
methanesulphonamide (see Biocorg. Med. Chem. Letf., 1898, 1851) Example 253
may be prepared and purified analogously to Exampie 89 (see 21.). Analytical
HPLC-MS (method B):. RT = 1.15 min.

67. SYNTHES!S OF: 5-{2-{4-(4-CHLOROPHENYL)-4-
METHOXYMETHYLPIPERIDIN-1-YL}-5-0X0-8,7-DIHYDRO-5H-5A*-THIENO[3,2-
jPYRIMIDIN-4-YLAMINO}-1-METHYL

PIPERIDIN-2-ONE (EXAMPLE 260}

87.1 teri-butyl 4-(4-chicrophenyl}-4-hydroxymethylpiperidine-1-carboxylate:

Cl Ci
Saiie

HN g © 1

>0

o}

300 mg [4-(4-chiorophenyl)-piperidin-4-yll-methanol (see J. Med. Chem. 2004, 497)
are placed in 3 mi dioxane, then 0.5 ml of water and 0.224 g sodium carbonate are
added. After 5 min 300 mg di-ferf-butyl-dicarbonate are added. The reaction mixture
is stirred for 3 h at ambient temperature, then mixed with water and the product is

extracted with dichloromethans.. 440 mg product are obtained as an oil.
Analytical HPLC-MS (method B): RT = 1.65 min.
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67.2 tert-buty! 4-(4-chiorophenyh-4-methoxymethylpiperidine-1-carboxylate:

ﬁ.@/gc' cg

o N T o N

T 1Y

440 mg tert-butyl 4-{4-chlorophenyl}-4-hydroxymethyipiperidine-1-carboxylate are
placed in 2.5 mi dimethylformamide and 92 mg sodium hydride (60% in mineral oil)
are added. The reaction mixture is stirred for 30 min at ambient temperature, then 95
ul methyl iodide are added. After 1 h the reaction mixture is poured onio ice and the

product is extracted with diethyl ethet. 370 mg product are obiained as an oil.
Analytical HPLC-MS (method B): RT = 1.87 min.

87.3 4-(4-chlorophenyl)-4-methoxymethylpiperidine (V-20):

\ a
Vet
o
Sy T @O
o}

{¥-20}
370 mg tert-butyl 4-(4-chlorophenyl}-4-methoxymethylpiperidine-1-carboxylate are
placed in 1.5 ml dichloromethane, then 0.8 ml iriflucroacetic acid are added. The
reaction mixture is stirred overnight at ambient tempei’ature and evaporated {0
dryness. The residue is combined with toluene and evaporated to dryness again.
The residue is friturated with diethyl ether and the solid is suction filtered. 284 mg (V-

20} are obtained as the triftucroacetate. Analytical HPLC-MS {method B): RT = 1.23
min.

67.4 5-{2-[4-(4-chiorophenyl)-4-methoxymethylpiperidin-1-yi]-5-ox0-6,7-dihydro-5H-
5)-thieno[3,2-dlpyrimidin-4-ylamino}-1-methylpiperidin-2-one (Example 260)
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Starting from {IV-5} {(see 5.5) and (V-20} Exampie 260 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS {method B): RT = 1.30
min.

et

68. SYNTHESIS OF: 5-{2-{4-(4-CHLOROPHENYL)-4-METHOXYPIPERIDIN-1-
YL}-5-0X0-6,7-DiHYDRO-5H-5A* THIENO[3,2-0]PYRIMIDIN-4-YLAMINO}-1-
METHYLFPIPERIDIN-2-ONE (EXAMPLE 261)

88.1  4-(4-chiorophenyl}-4-methoxypiperidine {(V-21}:

Cl Cl

PR S
AV,

HN | e SRS T

{W-21)
Starting from 4-(4-chiorophenyl)-piperidin-4-of (V-21} may be prepared analogously
to {V-20) {see 67.1 to 67.3). Analytical HPLC-MS (method B): RT = 1.22 min.

68.2 5-{2-[4-(4-chiorophenyl)-4-methoxypiperidin-1-yl}-5-oxo-8,7-dihydro-5H-51%-
thieno[3,2-djpyrimidin-4-ytamino}-1-methylpiperidin-2-one (Exampie 261)

Cl

0 ijih:i o HN\Q‘I Examplie 281
@) ¢
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Starting from (IV¥-5} (see 5.5) and (V-21) Example 261 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS {method B). RT = 1.30
min.

69. SYNTHESIS OF: N-METHYL-N-{1-[4-(1-METHYL-6-OXO-PIPERIDIN-3~
YLAMINO)-5-0X0-6,7-DIHYDRO-5H-50-THIENQ[3,2-0]PYRIMIDIN-2-YL]-4-
PHENYLPIPERIDIN-4-YLMETHYL}I-METHANESULPHONAMIDE (EXAMPLE 270)

69.1  N-methyl-N-{4-phenylpiperidin-4-yimethyl}-methanesulphonamide (V-22}:

/O i /O
Oag_ O=g’
/
ﬁ N
HN . HN \‘
{v-22)

Starting from N-(4-phenylipiperidin-4-yimethyl}-methanesulphonamide (see Bioorg.
Med. Chem. Lett., 1888, 185"1) {V-22) may be prepared analogously to {V-20) (see
67.1to 67.3). Analytical HPLC-MS {method B): RT = 1.10 min.

69.2  N-methyi-N-{1-[4-(1-methyl-6-oxo-piperidin-3-ylamino)-5-oxo-6,7-dihydro-5H-
5h*-thieno]3,2-dipyrimidin-2-yi]-4-phenylpiperidin-4-yimethyl}-methanesulphonamide
(Example 270) |

e
O:‘:sf_.
N
e
Ny ! N, N
e
,S 2N < e
7
O . il Example 270
HN\[i‘:Z/' [ST. N N/
O \[\/& o

Starting from {IV-5} (see 5.5) and {V-22} Example 270 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method B): RT = 1.21
min.
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70. SYNTHESIS OF: 5-{2-[4~(3,5-DIFLUOROPHENYL)-4-METHOXYPIPERIDIN-1-
YL]-5-0X0-8,7-DIHYDRO-5H-5A*THIENOI3,2-d] PYRIMIDIN-4-YLAMINO}-1-
METHYL
PIPERIDIN-2-ONE (EXAMPLE 273)

701 4-(3,5-difluorophenyl}-4-methoxypiperidine {V-23}
A £
HO \O

Form F
e s e

HN mm— N

{V-23}
Starting from 4-(3,5-difluorophenyl)-piperidin-4-ot hydrocﬁloride {V-23} may be
prepared anaiogously to (V-20) (see 67.1 10 67.3). Analytical HPLC-MS (method B):
RT = 1.10 min.

70.2  5-{2-]4-(3 5-difluorophenyl)-4-methoxypiperidin-1-yl}-5-ox0-6, 7-dinydro-5H-5A%-
thieno[3,2-dipyrimidin-4-ylamino}-1-methylpiperidin-2-one {Example 273}

HN\EI Example 273
[#]

Starting from {IV-8} (see 5.5) and {V-23} Exampié 273 may be prepared and purified
analogously to Example 82 (see 21.). Analytical HPLC-MS (method B): RT = 1.23
min. |

71. SYNTHESIS OF: N-METHYL-N-{1-{4-(1-METHYL-6-OXO-PIPERIDIN-3-
YLAMINO)-5-0X0-8,7-DIHYDRO-5H-5A*-THIENQI3, 2-djPYRIMIDIN-2-Y L }-4-
PHENYLPIPERIDIN4-YLMETHYL}-ACETAMIDE (EXAMPLE 274)

71.1  N-methyl-N-(4-phenylipiperidin-4-yimethyl)-acetamide (V-24).
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(V-24}

Starting from tert-butyl 4-(acetylaminomethyl)-4-phenylpiperidine-1-carboxylate (see
52.1) (V-24) may be prepared analogously to (V-20) (see 67.2 and 67.3).
Analytical HPLC-MS (method B): RT = 1.12 min.

71.2  N-methyl-N-{1-{4-(1-methyl-8-oxo-piperidin-3-ylamino}-5-oxo-8,7 -dihydro-5H-
5A*-thieno[3,2- d]pynmndm»2~yl}-4~pheny!pipendm«4-yimethy[}-acetamlde {(EXAMPLE
274}

0

Y

N,

. OO

B amaa et

\L«I FINL o N Example 274
[s] \\I\/go

Starting from {IV-5) (see 5.5) and {V-24) Example 274 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method D): RT = 1.19

min.

72. SYNTHESIS OF: {-METHYL-5-{2-[4-(6-METHYL-4-PHENYL-OXAZOL-2-YL)-
PIPERIDIN-1-YL]-5-OX0-8,7-DIHYDRO-5H-5A- THIENO[3,2-d]PYRIMIDIN-4-
YLAMINO}-PIPERIDIN-2-ONE {EXAMPLE 275}

72.1  4-(5-methyl-4-phenyloxazol-2-y)-piperidine {V-25}).

QI O —*%%Q

{V-25}
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1.75 g 2-bromo-1-phenylpropan-1-one and 1.87 g tert-butyl 4-carbamoyipiperidine-1-
carboxylate are placed in 0.5 ml NMP. The reaction mixture is heated to 160°C for
20 min in the microwave and for 35 min in the oil bath, then after cooling it is taken up
in methanol and evaporated to dryness. The residue is mixed with water, freated in
the ultrasound bath and the insoluble oil is suction filtered. The mother liquor is
purified by preparative HPLC (method C). 160 mg {V-25} are obtained as the
triflucroacetate.
Analytical HPLC-MS {method B): RT = 1.24 min.

72.2  1-methyl-5-{2-{4-(5-methyi-4-phenvyloxazol-2-vl)-piperidin-1-yl}-5-0x0-6,7-
dibiydro-5H-5h*-thieno[3,2-d]pyrimidin-4-ylamino}-piperidin-2-one {(Example 275)

Exaumple 278

Starting from {IV-8} (see 5.5) and (V-21) Example 275 may be prepared and purified
analogously {o Example 88 (see 21.). Analytical HPLC-MS (method D): RT = 1.08
min.

73. SYNTHESIS OF: 5-{2-[4-(4,5-DIPHENYLOXAZOL-2-YL)-PIPERIDIN-1-YL]-5-
OX0-6,7-DIHYDRO-5H-5A*-THIENO[3,2-d]PYRIMIDIN-4-YLAMINO}- 1- ‘
METHYLPIPERIDIN-2-ONE {(EXAMPLE 278)

73.1 tert-butyl 4-(4,5-diphenyloxazol-2-yl}-piperidine-1-carboxylate

><>‘/\:>J< { —. XHQ_%C
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Starting from 1.08 g mono-tert-buty! piperidine-1,4-dicarboxylate and 1 g 2-amino-
1,2-diphenyl-ethanol the product may be obtained as described in the literature (see
Tet. 2001, 4867). The product is purified by chromatography (method B). 560 mg are
obtained as an oil. Analytical HPLC-MS (method A): RT = 1.72 min.

73.2  4-(4 5-diphenyloxazol-2-yl)-piperidine (¥-26)

:

o N N
>_,<:>_</ ] = W /o I

>~:O o} O N‘zﬁi I ;\

560 mg tert-butyl 4-(4,5-diphenyloxazol-2-yl)-piperidine-1-carboxylate are placed in 2
mi dichloromethane, then 1.1 mi trifluoroacstic acid are added. The reaction mixture
is stirred for 15 hours at ambient temperature, then evaporated to dryness. The
residue is combined with toluene and evaporated to dryness again. The residue is
combined with diethyl ether and the precipitated solid is suction filtered and driad.
510 mg {¥-286) are obtained. |

Analytical HPLC-MS (method B): RT = 1.38 min.

73.3  5-{2-{4-(4,5-diphenyloxazol-2-yl)-piperidin-1-yi]-5-ox0-6, 7-dihydro-5H-54*-
thieno{3,2-d]pyrimidin-4-ylamino}-1-methylpiperidin-2-one {Example 278)

Baw
o
W, N
N [
i
&x ﬁ*j’: Example Z78
o o

Starting from {IV-8} (see 5.5) and (V-26) Example 278 may be prepared and purified
analogously o Example 89 (see 21.). Analytical HPLC-MS (method B): RT = 1.40
min,

N Cl
Y
N
i

O HN

i &
o

HN
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74, SYNTHESIS OF: [1-(2-{4-5-(4-CHLOROPHENYL)-4-METHYLOXAZOL-2-
YL}-PIPERIDIN-1-YL}-5-0X0-8,7-DIHYDRO-5H-5A- THIENOI3, 2-dIP YRIMIDIN-4~
YLAMINO)-CYCLOPROPYL-METHANOL (EXARMPLE 283)

74,1 4-[5-(4-chlorophenyl}-4-methyloxazol-2-yil-piperidine (V-27):

Starting from mono-tert-butyl piperidine-1,4-dicarboxylate and 2-amino-1-(4-
chiorophenyl)-propane-i-one (see J. Med. Chem. 1874, 416) (V-27) may be

prepared analogously to (V-26) (see 73.1 and 73.2). Analytical HPLC-MS (method
B): RT = 1.30 min.

42 [1-(2-{4-[5-(4-chlorophenyl)-4-methyloxazol-2-yi}-piperidin-1-yi}-5-ox0-6,7-
dihydro—SH-ﬁA“wthieno[?:,E-djpyrimidEnwé-ylammo)~cyc£0propyf]—mathanol {Example

283)
hf’§~©k
[#] ]
ad\

Examplie 283

Ny O Ny
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HN K\OH HNK\OH
Starting from {I¥-2} (see 2.4) and (V-27) Example 283 may be prepared and purified

analogously to Example 89 (see 21.). Analytica! HPLC-MS (method B): RT = 1.37
min.

75. SYNTHESIS OF: {2-[4-BENZYLOXYMETHYL-4-(4-CHLOROPHENYL)-
PIPERIDIN-1-YL]-5-0X0-8,7-DIHYDRO-5H-5M-THIENO[3,2-dIPYRIMIDIN-4-YL}-(3-
FLUOROPHENYL)-AMINE (EXAMPLE 308)

75.1 4-benzyloxymethyl-4-(4-chlorophenyi)-piperidine {V.28}):
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Starting from [4-{4-chloropheny!)-piperidin-4-yi}-methanal (see J. Med. Chem. 2004,
497) {V-28) may be prepared analogously fo (V-20) (see 67.1 to 67.3).
Analyticat HPLC-MS (method B): RT = 1.43 min

75.2 {2-]4-benzyloxymethyl-4-(4-chiorophenyl}-piperidin-1-ylj-5-oxo-6,7-dinydro-5H-

5h*-thienof3,2-dlpyrimigin-4-yl}-(3-fluorophenyl)-amine (Example 306)
v]

N Cl N
= %
C({I — 1T
5 L2 g LN
i i
O HN\©/F G HN\©/F Example 306

Starting from (IV-7) (see 17.2) and (V-28} Example 306 may be prepared and
purified analogously to Example 89 (see 21.). Analytical HPLC-MS (method B): RT =
1.75 min.

76. SYNTHESIS OF: 2-METHOXY-N-METHYL-N-{1-[5-OX0-4-
(TETRAHYDROPYRAN-4-YLAMINO)-6,7-DIHYDRO-5H-54%- THIENO[3,2-
dIPYRIMIDIN-2-YL}-4-PHENYL PIPERIDIN-4-YLMETHYL}-ACE TAMIDE (EXAMPLE
323)

76.1 4-benzyloxymethyi-4-(4-chlorophenyl}-piperidine {V-28):
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Starting from tert-butyl 4-{(2-methoxyacetylamino)-methyl]-4-phenylpiperidine-1-
carboxylate (see 50.1) (V-28) may be prepared analogously to (V-20) (see 67.2 10
67.3).

76.2  2-methoxy-N-methyl-N-{1-[{5-0ox0-4-(tetrahydropyran-4-ylamino)-6,7-dihydro-
5H-5X*-thienol3, 2-dipyrimidin-2-yl]-4-phenyipiperidin-4-yimethyl}-acetamide
(Example 323}

O/

e
N
N Ci
o = S N
& i
HN © m Example 323
o 8

Starting from (IV-8} (see 6.2) and {V-28} Exampie 323 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS {method B). RT = 1.24
min.

77.  SYNTHESIS CF: 5-OX0-2-[4-(4,5,6,7-TETRAHYDROBENZOXAZOL-2-Y1.)-
PIPERIDIN-1-YL}-6,7-DIHYDRO-5H-5A-THIENO{3,2-dJPYRIMIDIN-4-YL}-
(TETRAHYDRG

PYRAN-4-YL)-AMINE (EXAMPLE 328}

771 2-(1-benzylpiperidin-4-yl)-4,5,6,7-tetrahydrobenzoxazole:

Q' o cl
O« O— 0O~
NH, o 5
A mixiure of 2.43 g 2-chlorocyclohexanone and 1g 1-benzylpiperidine-4-carboxylic
acid amide (see W02005/61483) is heated {0 160°C in the microwave until there is

no further reaction. The product is purified by chromatography. 8963 mg of the
product are obtained. Analytical HPLC-MS {method B): RT = 1.28 min.
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77.2 2-piperidin-4-yl-4 56, 7-tetrahydrobenzoxazole (V-30}:

S0 — 040

{V-30) :

903 mg 2-(1-benzyl-piperidin-4-yl)-4,5,6,7-tetrahydrobenzoxazole are placed in 20 mi
of methano! and hydrogenated with 450 mg Pd/C 10% at a pressure of 3 bar and at
ambient temperature. After 12 hours the catalyst is suction filtered and the filtrate is
evaporated to dryness. The product is purified by chromatography. 468 mg (¥-30)
are obtained as the trifluoroacetate. Analytical HPLC-MS (method B): RT = 1.09 min.

77.3 5-oxo-2-[4-(4,5,6,7-tetrahydrobenzoxazol-2-yl)-piperidin-1-yl}-6,7-dihydro-5H-
5A%-thienof3,2-dipyrimidin-4-yi}-{tetrahydropyran-4-yl)-amine {Example 329}

Starting from (IV-2} (see 2.4) and {V-30) Example 329 may be prepared and purified
analogously to Example 89 (see 21.). Analytical HPLC-MS (method B)Y: RT = 1.23
min.

Synthesis Scheme 2
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For the preparation of
(11} see WDO061 11548

78. SYNTHESIS OF; (1-{2-{4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL]-5.5-
DIOX0-6,7-DIHYDRO-5H-5A°-THIENOI[3,2-d]PYRIMIDIN-4-YLAMINO}-
CYCLOPROPYL)}-METHANOL (Example 333)

78.1 [1-(2-chioro-5.5-dioxo-6,7-dihyd ro-5H-5A-thieno[3,2-d]pyrimidin-4-ylamino)-
cyclopropyli-methanol (VI-1):

200 mg (I1-2) (see 2.2) are placed in 3 ml triflucroacetic acid, then 180 pl hydrogen
peroxide (35%) are slowly added dropwise. An exothermic reaction takes place. The
reaction mixture is stirred for 12 hours at ambient temperature, then combined with
ice water and made basic with NH,OH. The precipitated solid is suction filtered and
dried. 80 mg (V1-1) are obtained. Analytical HPLC-MS (method B). RT = 1.1 min.

78.2 (1~{2»{4-(4-chioropheny!)—piperidin-‘%-yl]-S.S-dioxo—6,7~dihydro-5H~5AB—
thiano[3,2-dlpyrimidin-4-ylamino}-cyclopropyl}-methancl (Example 333}

Gi

N
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Starting from (V1-1) and 4-(4-chlorophenyl)-piperidine hydrochloride Example 333
may be prepared and purified analogously to Example 89 (see 21.).
Analytical HPLC-MS (method B): RT = 1.49 min.

78. SYNTHESIS OF: {2-]4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL}-5.5-DIOXO-
6,7-DIHYDRO-5H-5A8-THIENO[3,2-0lP YRIMIDINE -4-YL}-(TETRAHYDROPYRAN-4-
YL)-AMINE (Example 334}

79.1 (2~chicro—5.5—dioxo~6,7-dihydr0—5H~5)\5~thieno[3,2~d]pyrimidin—4-y{)«
(tetrahydropyran-4-yl)-amine {(VI-2):

N G N

o — T

3
-~ i
HN 0" \o HN
\C(‘) (vi-2} 0

200 mg (Hi-2) (see 2.2) are placed in 3 mi trifluoroacetic acid, then 180 hyarogen

C

peroxide (35%) is slowly added dropwise. An exothermic reaction takes place. The
reaction mixture is stirred for 12 hours at ambient temperature, then combined with
ice water and made basic with NH,OH. The precipitated solid is suction filtered and
dried. 170 mg (V1-2) are obtained as a solid.

79.2 {2—[4—(4-chEorophenyi)npiperidin-‘E-yl}-5.5~dioxo-6,7—dihydro~5H~5)\5-thien0[3,2~
dipyrimidin-4-yl}-(tetrahydropyran-4-yl)-amine {(Example 334)

Starting from (Vi-2) and 4-(4-chiorophenyl)-piperidine hydrochloride Example 334
may be preparad and purified analogously to Example 89 (see 21.).
Analyticat HPLC-MS (method B). RT = 1.55 min.
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80. SYNTHESIS OF: 5-{2-[4-(4-CHLOROPHENYL)-PIPERIDIN-1-YL]}-5.5-DIOX0O-
8,7-DIHYDRO-5H-5A%-THIENQ[3,2-d]PYRIMIDIN-4-Y LAMINO}-1-
METHYLPIPERIDIN-2-ONE {Exampie 335)

80.1 5-(2-chloro~5.Swdioxo~6,7~dihycﬁro—5H-S)\S-thieno{3,2~d}pyrimidin—4-yiamino)4—
methylpiperidin-2-one (VI-3}:

=3 N
HN © I
7\‘\/‘!\:’ C N e
o (V1-3) o

200 mg (ili-5) (see 5.4) are placed in 3 m| trifluoroacetic acid, then 165 ul hydrogen
peroxide (35%) are slowly added dropwise. An exothermic reaction takes place. The
reaction mixture is stirred for 12 hours at ambient temperature, then combined with
ice water and made basic with NH;OH. The product is extracied with
dichioromethane. 150 mg (VI-3} are obtained as a solid.

80.2 5-{2-[4-(4-chlorophenyl)-piperidin-1-yl]-5.5-dioxc-8,7-dihydro-5H-5A8-
thienol3, 2-djpyrimidin-4-yiamino}-1-methylpiperidin-2-one (Example 338)

Gt
Y — 0T

L < N /I:l
U’E o¢§/\/

N

A

Starting from {VI-3} and 4-(4-chlorophenyl)-piperidine hydrochioride Exampie 335
may be prepared and purified analogously to Example 89 (see 21.).
Analytical HPLC-MS (method B): RT = 1.48 min.

CHROMATOGRAPHICAL METHODS
The Example compounds prepared by the synthesis schemes shown hereinbefore
were characterised by the following chromatographical methods, which, if carried out,
are shown specifically in Tables B, D and E.

Analytical HPLC-MS, method A
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Waters ZMD Mass spectromster (positive ionisation (ESI+)), Alliance 2680/2695
HPLC (diode array detector, wavelength range: 210 to 500 nmy), Waters 2700
Autosampler, Waters 896/20866.

A: water with 0.10% TFA

B: acetonitrile with 0.10% TFA

time inmin %A %B  flow rate in mi/min

0.00 g5 b5 2.50
0.20 g5 5 2.50
1.50 2 88 250
1.70 2 98  2.50
1.80 85 5 2.50
2.20 95 b 2.50

The stationary phase used is a Merck Chromolith ™ Flash RP-18e column, 4.6 mm X
25 mm (column temperature: constant at 25°C).

Analytical HPLC-MS, method B

Waters ZMD mass spectrometer (positive ionisation (ESH+)), Alliance 2690/2695
HPLC (diode array detector, wavelength range: 210 fo 500 nm), Waters 2700
Autosampier, Waters 996/2836. ‘
A water with 0.10% TFA

B: acetonitrite with 0.10% TFA

time inmin %A %B  flow rate in mi/min

0.00 85 5 2.80
0.30 95 5 2.80
1.60 2 g8  2.80
1.80 2 98  2.80
2.00 g5 b5 2.50

The stationary phase used is @ Merck Chromolith™ Flash RP-18e column, 3 mm x
100 mm (column temperature: constant at 25°C),

Analytical HPLC-MS, method C

Waters ZQ2000 mass spectrometer (positive ionisation (ESI+)), HP1100 HPLC
(DAD, wavelength range: 210 o 500 nm), and Gilson 215 Autosampler.

A water with 0.10% TFA

B: acetonitrile with 0.10% TFA

time inmin %A %B  flow rate in mi/min

0.00 95 5 1.50

2.00 0 100 1.50

2.50 g 100 1.50
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2.60 g5 5 1.50
The stationary phase used is a Sunfire C18 column, 4.6 X 50mm, 3.5 pm, column
temperature 40°C.

Analytical HPLC-MS, method D

Waters ZMD mass spectrometer (positive ionisation (ESi+)), Alliance 2680/2695
HPLC (diode afray detector, wavelength range: 210 to 500 nm), Waters 2700
Autosampler, Waters 996/2806.

Az water with 0.10% NHs

B: acetonitrite with 0.10% NH;

timeinmin %A %B  flow rate in mi/min

0.00 85 5 3.00
0.20 96 b 3.00
1.50 2 98  3.00
1.90 2 88  3.00
2.00 2 98 3.00

The stationary phase used is Waters, X-Bridge, C18, 3.5 nm, 4.6 X 20 mm. Ambient
temperature,

Analytical HPLC-MS, method E

Waters ZMD mass spectrometer (positive ionisation (ESH+)), Aliance 2680/2685
HPLC (diode array detector, wavelength range: 210 to 500 nm), Waters 2700
Autosampler, Waters 996/2996.

A: water with 0.10% TFA

B: acetonitrile with 0.10% TFA

timeinmin %A %B flow rate in mi/min

0.00 95 5  1.20
0.30 95 5 1.20
9.00 2 98 120
9.40 2 98 1.20
9.50 95 5  2.80
9.90 95 5  2.80
10.00 95 5  0.20

The stationary phase used is a Merck Chromolith™ Flash RP-18e column, 4.6 mm x
25 mm {column temperature: constant at 25°C).

Analytical HPLC, method A _
Agilent 1100 (diode array detection, wavelength range: 210-380 nm).
A water with 0.10% TFA
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B: acetonitrile with 0.13% TFA
time inmin %A %B flow rate in mifmin

0.00 g5 5 1.50
0.60 9 5 1.50
3.40 2 98 150
3.90 2 g8  1.50
4.20 9% 5 1.50
4.90 85 5 1.50

The stationary phase used is a Varian Microsorb column, RP C18, 3 um, 100 A,
ambient temperature.

Breparative HPLC-MS, method A

Waters ZQ2000 mass spectrometer (positive ionisation (ESi+)), HP1100 HPLC
(DAD, wavelength range: 210 - 500 nm), and Gilson 215 Autosampler.

A: water with 0.10% TFA

B: acetonitrile

timeinmin %A %B  flow rate in mifmin

0.00 90 10 50
1.50 80 10 50
8.00 40 60 50
10.60 40 60 50
11.00 g0 10 50

The stationary phase used is a Sunfire C18 column, 30 X 100 mm, 5 ym, ambient
femperature.

Preparative HPLC, method A

Gilson HPLC with Gilson UV-VIS-155 detector, Sampling injector 231 XL..
The wavelength given is the substance-specific UV maximum.

A water with 0.13% TFA

B: acetonitrile with 0.1% TFA

time inmin %A %B flow rate in mi/min

0.00 9 5 165
1.30 85 5 165
8.90 2 98 165
10.00 2 98 165
10.50 g6 b5 165
11.60 85 5 165

The stationary phase used is a Microsorb RP 18 column, 8 um, 50 X 65 mm, ambient
temperature.
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Preparative HPLC, method B

Gilson HPLC with Gilson UV-VIS-155 detector, Sampling injector 231 XL.
The wavelength given is the substance-specific UV maximum.

A: water with 0.1% ammonia 35%

B: acetonitrile

time inmin %A %B flow rate in ml/min

0.00 g5 5 180
1.40 86 5 180
17.00 2 98 180
18.50 2 98 180
18.70 85 5 180
20.-60 g5 5 180

The stationary phase used is a Pursuit XRS RP 18 column, 10 ym, 50 X 150 mm,
ambient temperature.

Preparative HPLC, methed C

Gilson HPLC with Gilson UV-VIS-155 detector, sampling injecior 231 XL.
The wavelength given is the substance-specific UV maximum,

A: water with 0.13% TFA

B: acetonitrile with 0.1% TFA

timeinmin %A %B flow rate in mifmin

0.00 95 5 180
1.40 g6 5 180
17.00 2 98 180
18.50 2 88 180
18.70 g6 o 180
20.50 95 5 180

The stationary phase used is a Microsqrb RP 18 column, 8 pm, 50 X 150 mm,
ambient temperature.

Freparative HPLC, method D

Gilson HPLC with Gilson UV-VIS-155 detector, sampling injector 231 XL.
The wavelength given is the'substancewspeciﬁc UV maximum.

A: water with 0.1% ammonia 35%

B: acetonitrile

fime i min %A %B  flow rate in mifmin
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0.00 95
1.10 95
8.00 2
10.60 2
10.50 98
12.00 95

98
98

5

180
180
180
180
180
180

-13%-

PCTIEP2008/063988

The stationary phase used is an X-Bridge C18 column, 5 pm, 50 X 85 mm, ambient

temperature.
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EXAMPLES

The following Examples were prepared analogously to the methods of synthesis
described hereinbefore (as indicated in the Table). These compounds are suitable

- for use as PDE4-inhibitors and have 1Cs values of less than or equal to 1 umol. The
inhibitions (in %) at 1 M of the individua!l Example substances are given in the
following Table of Examples and were determined as follows:

The Scintillation Proximity Assay (SPA) (GE Healthcare, No. TRKQ7080) was
carried out by using the different affinities of cyclic 3"-5"-adencsinemonophosphate
{cAMP, low affinity) and linsar b’ -adencsinemonophosphate (AMP, high affinity) for
yitrium silicate scintillator beads. The cAMP specific phosphodiesterase (PDE)
PDEAEB cleaves the 3'-phosphoester bond of tritium-labelled [H3]-cAMP to form [H3}-
5°-AMP. This [H3]-AMP accumuiates on the scintillator beads because of its higher
affinity for them and causes scintillation events (flashes of light) which are measured
in a Wallac Microbeta Scintillation Counter.

The experiment starts with 2 one-hour incubation of [H3]-cAMP with the PDE4B
enzyme in assay buffer at 30°C, in each case once with the Example substance to be
tested (in a concentration of 1uM) and once without the Example substance to be
fested.

After this incubation, the reaction is stopped by the addition of the beads. The beads
have an opporiunity to settle in the next 45 minutes, then the measurement is carried
out in the Scintillation Counter. If the substance is capable of inhibiting the enzymatic
activity of the PDEA4B, less [H3]-AMP is produced during the incubation phase and
fewer scintillation events can be measured. These results are expressed as the
percentage inhibition at a concentration of the test substance of 1 pM.

The Examples relate to compounds of the following formula 1,

| R3
Oém
N._ N
o
%X N
Ne,
R17 TR2 4

—

having the properties indicated in Tables A and B hereinafter:
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Table A: Chemica!l structures of the Example substances 1 - 163
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Table B that follows gives detailed information on the chernical syntheses and the
analysis of the individual Example substances 1-183.
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Table B: Detailed information on the preparatine of the individual Example
substancas 1-163

Prapared ' i . literature on the preparation of analytical
# | analogousty to arvioi r;?azsﬁzﬂc?,ﬁrﬂigm v the non-commercial HPLC-MS, RT
#* VPP P aryipiperidine component (V) {min}, method
1 seg experim, 1.24
Section method A
5 | see expenm. 132
Section method B
3 | see experim. 1.28
Section method A
4 | se8 experim, 1,36
Section rmethod A
5 see sxperim. 1.18
Section : mathod A
6 see expernim. 1.24
Section method A
1.25
7 6 . method A
1.21
8 2 ‘ method A
1.18
° 2 method D
1.20
10 6 : meathod G
1.14
1 2 _ method O
' 1.77
12 4 | N * method C
1.32
13 14 | | method C
14 see experim. : 1.58
Section ) _ method C
' ' 1.74
. 15 ?_4 . method C
15 see axperim. 1.74
Section | A , _ ) L m_ethpd_c
‘ 1.85
iy 14 | method C
1.64
18 M_ method C
19 | se€ axperim, ' 1.33
Section _ ‘ method C
1.73
20 14 method C
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Prepared ; literature on the preparation of analytical
noh-commercial ;
# analogo*usly o arylpiperidine cormponent (V) the non-commarcial HPLC-MS, RT
# aryipiperidine component {¥} {min], method
O
o0&
Niz]
HE ‘ 1.6
21 14 J. Med. Chem. 1983, 657 method C
59 | SE& experim, 1.83
Section method C
1.56
23 14 method C
1.87
24 14 method C
1.78
25 14 method C
1.72
26 28 method C
0.55
21 28 method C
ng | See gxperim, - 1.52
Section method C
9g | S€e experim, 1.77
- Section method C
1.69
30 28 method C
1.7
31 28 method C
1.58
32 28 method C
1.58
33 28 method C
(.56
34 28 method C
1.68
35 28 _ method C
5 :
o0&
NH
HN 1.54
38 28 , J. Med. Chem.1882, 657 method C
a7 | see experim. 1.78
. Section method C
38 28 1.48

method C
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Prepared . literature on the preparation of analytical
# | anslogouslyto |,  OmCOmmercal W the non-commercial HPLC-MS, RT
# Yipip o arylpiperidine component (V) | [min], method

' 121

39 28 methad D
1.74

40 i 28 method C
168

44 43 method C
0.55

4z 43 method C
43 | see experim. 1.49

Section method C
1.66

44 43 method C
1.66

45 43 method C
1.55

46 43 method C
1.54

a7 43 method C
0.56

48 43 method C
1.64

48 43 methad C
50 43 J. Med. Chem.1983, 657 1.9

’ ) ) ' method C
51 43 WO2003/104236 149

method C

F

59 43 see experim. Section § 10.4, 173

HN component {¥-1} method C

\_NH

53 43 145

method C
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Prepared ) ; fiterature on the preparation of analytical
# | analogously to arvioi Zﬁgiﬁgn;gﬁgmzig At (V) the non-commercial HPLC-MS, RT
# TP P aryipiperidine component {¥} [min], method
177
54 43 method C
55 see experim. 1,71
Section method C
1.76
56 58 method C
13
57 58 method C
58 see experim. 1.56
Section method C
1.72
59 o8 method C
173
60 56 method C
1.63
&1 58 method C
1.81
82 58 methad C
1.3
63 58 method C
1.71
64 58 meathod C
0
o4
HN N 1.56
85 58 J. Med. Chen. 1883, 657 method C
0
H
R4
NH
HN 1.85
66 58 WO2003/104236 method G
57 58 sae experim. Section § 10.4, 1.81
component {¥-1) method C
1.52
68 58_ method C
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Prepared ) . literature on the preparation of analytical
# | analogously to arvipi ZSigiﬁgng?rgrii;nt vy the non-commercial HPLC-MS, RT
#* rypip P arylpipardine componerit (V} [min], method
1.25
69 58 method D
1.78
70 58 method C
2.07
& 73 method ©
1.83
2 73 methed C
73 | See experim. 1.81
Section method C
2.07
74 73 method C
75 | 98@ experim. 211
Section method C
1.82
7% 73 method C
1.91
7 73 method C
-5 | 5 expenm, 1.55
Section method C
2.09
8 73 method C
O
oK,
HN A 1.86
80 73 J. Med. Chem. 1983, 657 method ¢
G
A
81 73 HIY a WO2003/104236 181
O mathod C
82 see experim. 2.12
_ Section method C
1.87
83 78 method C
2.29
B4 3 method C
2.24
& _ ?3 method C
1.20
86 58 method D
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Prepared | . ‘ literature on the preparation of analytical
# | analogously to arvipi g’;;gg;i;%im (v the non-commercial HPLC-MS, RT
# yipip arylpiperidine component (V) [rin}, mathod
1.15
87 | 28 method D
1.20
83 58 method D
gg | see experim. 1.18
Saclion method D
oo | 8¢ experimn. 1.23
Section method D
91 see exparim. 1.30
Section methed D
a2 see experimn. 1.23
Section method D
a2 see experim. 1.28
Saclion meathod D
1.22
94 28 method D
o5 | %°8 axperim, 1.25
Section method D
98 see experim. 1.29
Section method D
97 see experim. 1.20
Segtion method A
08 SE€ &Xperim. 1.22
Section mathod B
gg | See experim. 1.23
Section method B
100! S axperim. 1.18
Section method B
1,74
101 28 method C
1.86
102 28 method C
' 173
103 28 method C
1.73
104 28 m ethod C
1.78
105 28 method C
1.74
108 28 method C
1.71
17 28 method C
1.23
108 28 method C
1.71
108 28 method c
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Prepared . literature on the preparation of analytical
# anaiog%usiy He) ; nolnjcommerc;a! the non-commercial HFLC-MS, RT
#* arylpiperidine component (V) arylpiperidine component (V) [min], method

1.83

110 28 method C
1.89

11 28 method C
1.69

112 28 method C
1.66

113 28 method C
1.51

14 28 method C
1.46

115 28 method C
1.43

116 28 method C
177

117 38 method C

1.91

118 58 method C
1.77

119 58 method C
1.78

120 58 method C
1.79

121 58 method C
1.78

122 58 method
1.74

123 58 meathod C
1.36

24 58 method C
| 1,74

125 58 method C
1.88

126 58 method C
i, 1.92

127 58 method C
. 173

128 58 method C
1.6¢

129 58 method C
' 1.84

130 58 method C
15

131 58 method C
145
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Prepared _ : literature on the preparation of analytical
# U © | g comparen ()|, e ronconertal, || RS, KT

W m | s
N | s
W I
EE piosc
137 73 me?‘sﬁg c
138 73 me%ﬁgic
139 [ me:ﬁgd C
140 ?.’3 ' meztﬁlzci C
141 73 me%ﬁ?d c
w =R
sl 7 methon C
144 73 meztﬁ?:?i C
45| See experim. - 1.89

Section . method C
148 3 me'ltl‘q-f:)gd c
147] S€€ expefim. 57

Section | o mgthod C
148 4 me:ﬁgd C
149 14 | | me:fﬁd C
i A B - method C
w | method O
152 4 | met?:c.)gjc
153 14 me’?ﬁgd c
e s et
|« | | - mevenc
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F’répareci . lterature on the preparation of analytical
# | analogously to | - r;?r‘;iﬁ‘;“;?rﬁrﬁ;m V) the non-commercial HPLC-MS, RT
# yielp camp arylpiperidine component (¥) | {min], method

1.76

156 4 method C
1.88

157 14 method C
1.94

168 14 method C
1.74

159 14 method C
1.71

160 14 method C
167 see expeatim. 167

Section method C
1.52

162 14 method C
163| 5°€€ Sxperim. 1.48

Section method €

* the Examnple may be prepared and purified analogously.



- 182 -
WGO2008/050248 PCT/EP2008/063999

Table C: Chemical structures of the Example substances 164 -332
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" This Exarriple is diasterecmeric to Example 245 (see experim. Section).
2 This Example is diastereomeric to Example 232 (see experim. Section)

Table D that follows gives detailed information on the chemical syntheses and the
analysis of the individual Example substances 164-332.
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Table D: Detailed information on the preparation of the individual Example
substances 164-332

Prepared non-sommercial lilerature on the analylical HPLC-
# | analogously | arylpiperidine component preparation of }MS, RT [min],
to#* Y component {V) method

1.13

164 89 method A
1.38

165 73 method A
1.20

166 80 method A
1.16

167 &8 method A
1.7

168 4 method A
1.5

169 160 method A
0.94

70 90 method A
518

172 90 method A
.97

173 90 method A
1.18

174 80 meathod A
1.21

175 90 method A

91 °©\f
J. Med. Chem. 280% 1.47
HK o .

176 80 i 3408 method A
1.18

7 90 method A
178 see experim. 1.01

Sechon method A
' 1.22

179 80 method A
180 see experim. 0.89

Section method A
1.30

181 %0 method A
182 see experim. 1.27

Seclion meathod A
183 | €€ experim, 0.99

Section method A
184 see experim. 1.1%

Section method B
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185 | See experim. 1.37
Section method B
186 | 5€© axperim. 1.10
Section method B
1.33
187 100 method B
1.03
188 100 method B
1.18
169 100 method B
1.14
180 100 method B
1.18
191 80 method B
a0 | 5€8 experim. 1.18
Section method B
/
193 90 A WO02004/006922 123
method B
Hi
104 | 58€ experim. 1.27
Section method B
105 | 588 experim. 1.21
Section method B
el 0.96
196 100 O/Q WO03051868 e &
HY
1g7 | 588 experim. 1.28
Section method B
108 | S€€ experim. 1.21
Section method B
0O
{V-4j {see experim. 1.07
N
199 1a¢ SR b Section, 37.3) method B
o
200 | 5€€ experim, ' 1.268
Section method B
a4 | 5€€ experim. 1.36
Section method B
see experim, 116
202 Seclion method B
203 | 588 expeﬁm. 1.38
Section method B
see experim. 141
204 Section mathod B
see expernim, 1.23
205 Saction method B
see experim, 1.08
206 Section ‘method B
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- 0.83
207 90 method D
208 o0 “‘i’{\:} Bioorg. Med. Chem, 0.76
U‘ N Lett. 2004, 695 method D
e
0.95
208 %0 method D
240 see experim. 0.86
Section rnethod D
nqq | S8E experim. 1.45
Saction method B
‘ 0.9¢
212 80 method D
1.00
213 90 method B
0414 | 5€€ experim. 1,10
Section method D
0
Prepared analogously
215 o0 “’O % ‘} to (V-18) (see 1.11
1 H experim. Section method D
d 57.3)
Lo
Y {12} (see experim. 1.20
218 8e Section 50.2) method B
Hi
Lo
i {¥-12} (see experim. 1.21
217 o0 Section 50.2) method B
HH
\ -
L Prepared analogously |
218 90 o {V-19} (see 117
i experim. Section method B
582y
N
' 1.18
213 _ 100 method B
i.18
220 89 method B
' 1.22
22t %0 method B
see experim. 1.46
222 Section * method B
o ' Prepared analogously |
N N {0 (W-18} (see 1.03 -
223 90 '}%3 experim. Section method D
HN Bg.2)"
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. Prepared analogously
M 0 {¥-19) (see 0.99
224 %0 (‘j experim. Section method D
HN o 58.2)*
D Prepared anaiogously
226 %0 N to {V-19) (see 1.08
experim. Section method D
HN o 58.2)"
D.N, Prepared analogously
to (V-19) (see £.98
226 %0 thd M experim, Section method D
== 59.2)*
~ Prepared analogously
H 10 {V-19) (see 0.98
227 %0 Lo experim. Section method D
HN 59.2)
O’ Prepared analogously
298 90 N to {(V-19) (see 0.66
‘ axperim. Section methed D
HN 58.2)*
20g | S8€ experim. 1.08
Section method D
? jf( Prepared anaicgously
i - to {V-19) (see .99
N
230 80 OQA ' experim. Section method D
Hi 582y
234 sea experim, ' 1.48
Section method B
9ap1| S€e experim. 273
Section method E
033 | S€€ gxperim. 1.24
Section method B
1.14
234 186 method D
1.21
23| 186 method D
1.02
236 242 method D
0.88 ‘
237 242 method D
' 105
238 242 method D
097
238 242 method D
1.23
240 242 method B
1.08
241 242 method 8




-211 -

WQO2009/050248 PCTIEP2008/063950
n4p | S€8 experim. 1.03
Section method D
0.97
243 242 method D
244 242 me?ﬁ%% £
2457 | 9€€ experim. 2.85
Section method £
588 exXperim, 1.21
246 Section method B
1.00
247 %0 method D
(.99
248 a0
method D
249 Se€ experim. 105
Section method D
1.01
250 248 method D
251|219 method D
See expeanm. 1.18
282 Section method B
253 sae axperim, 1.15
Section method B
1.23
254 100 method B
1.04
255 249 method [
1.00
258 249 method D
1.07
257 249 method D
1.00
258 249 methed D
.88
259 248
method D
250 | S€€ experim. 1.3C
_ Section method B
o1 | S€8 experim. 1.30
Sectign _ 7 method B
' Prepéred analogously '
o (V~18) (see 1.15
262 80 experim. Section method B
A 5827
‘ ' 1.15
283 242 method B
N 0.94
264 | 100“ method B
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1.32
265 100 method B
1.39
268 100 method 8
' 1.39
267 100 method B
0.9%
268 90 method B
1.45
269 90 method B
o7 | 588 experim. .23
Section method B
1.38
2n 90 method B
145
212 80 method B
273 see experim. 1.23
Section method B
274 see experim. 1.18
Section method D
see experim, 1.08
275 Section method D
0 3 -
Y {V-25)} (see expenm, 1.18
218 90 Hho/\ ;‘{\© Section 72.1) methad D
0 . :
LY (¥-2B) (see expernm. 1.33
arr} 8 ! ag“;i\@ Section 72.1) method B
o7g | S8 experim. 1.40
_ Section method B
{¥-28) {sse axperim. 1.50
279 S0 hl’(} - Section 73.2) method B
o
_ {¥-26) (see experim. 143
280 89 i E;‘ ¢ ) Section 73.2) method B
O
 ‘ O
J. Med. Chem, 2604, 1,24
281 90 Hd@ 497 method B
e
PN (¥-27) (see experim. 1.24
i
282 90 HO/L;Q‘@‘C* Section 74.%) method B
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283 see éxperim. 1.37
Section method B
123
284 o0 method B
1.0
285 89 methcd 0
119
286 100 method B
147
287 73 method D
1.25
288 80 method B
1.23
2839 88 method B
1.42
290 73_ method B
o £
J. Med. Chem. 2004, 1.4
291 & Hﬁ@ 497 method B
1.03
282 14 method D
ﬂ B
,/\| J. Med. Chem. 1886, 1.11
293 90 HNJO 4778 method D
=
} 03
J. Med. Chem. 1988, 1,
294 100 ”'d\Q 4778 method D
¥
h
J. Med. Chem. 1989, 1.08
295 89 H% 4778 method D
|3
127
298 14 _ method B _
F
_ a0 e 0 {V-13) (see experim. 1.43
297 Section 51.3) method B
iS¢
E
. .
4 e @ {V-13} (see experim. 1.45
298 1 ‘ Section 51.3) method B
19)g
F
F
o 0 {V-13} (see experim. 1.66
299 3 Section 51.3) method B
i8)e
, _F
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HO @ l
J. Med. Chem. 2604, 1.29
300 14 Hd@ 497 method B
HO ¢ . o
J. Med. Chem. 2004, 1.23
301 8¢ H@’@ 497 method B
oL
{¥-28) (see experim. 1.48
W2 W0 H% Section 67.3) method B
¢l _
o\
{V-28} {(see experim. 1.32
303 ) 88 H;D%; Section 67.3) method B
¢
O,
{20} (see experim. 1.37
304 14 HPO(@ Section 67.3) method B
¢
G‘\.
{/-20} (see experim. 1.58
W05, 73 H% Section 67.3) method B
[}
see experim. 1.75
308 Section method B
!
{V-28) (see experim, 1.50
307 14 :lg o\,@ Section 75.1) method B
N
F
308 - o O (¥-13} (see experim. 1.40
O Section 51.3) method B
i
¥
o
(¥-28) (see experim. 1.48
309 89 e\,© Section 75.1) method B
HiN
£
{¥-28) (see experim. 1.5
310 90 0\/@ Section 75.1) method B
HN
1.25
311 59 method B
1.33
312 90 method B
e
{¥-21} (see experim. 1.38
313 90 Section 68.1) method B
BN, 07
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]
(¥-21) {see experim. 135
314 89 Section 68.1) method B
Hn, o7
o]
{¥-21} (see exparim. 1.38
315 14 Section 68.1) mathod B
HN o7
%]
{-21) {see axperim. 1.61
316 73 Section 68.1) method B
H¥ o~
1.25
317 90 method B
\ 1.22
318 89 method B
Gt
{V-28) (see experim. 1.54
319 90 r § Section 75.1) method B
Cl
' (¥-28} (see exparim, 1.51
320 89 Section 75.1) method B
o 1,29
321 80 ! mﬁ, WO2007/106705 ot 8
o 1.24
322 89 3 \Q\;-N WO2007/106705 et B
303 éee experim. 1.24
_ Section r_nethod B
Q
= Bi led. Ch 1.21
- RH jioory. Med. Chem. 3
324 89 (j@ Lett 1898, 1851 method B
MN
&
= Bigorg. Med. Ch 1.21
NH igorg. Med. Chem. .
325 90 d\G Lett, 1898, 1851 method B
H
cu
326 14 1 Bioory. Med. Chem. 1.24
/j\@ Left. 1898, 1851 method B
Rl
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9
a Bioorg, Med. Chem. 1.38
MNH :
327 73 (\LQ Lett. 1898, 1851 method B
NS
N’@ {V-30} (see experi 123
) perim, .
328 89 . PQJ‘O Section 77.2) mathod B
see axperim. 1.23
329 1 7 o ction methad B
- ]
Mo {¥.22) (see experim. 1.24
330 89 OLQ Section 69.1) method B
Hiy.
0=|.! .
331 14 R (V-2Z} (see expearim, 1.30
OLO Section 69.1) method B
Hi
o=8—
N {¥-22) (see experim. 1.44
332 73 (*L@ Section 69.1) method B
HE.A

~ * the Example may be prepared and purified analogously.

) This Example is diastereomeric to Example 245 (see experim. Section).
2) This Example is diastereomeric to Example 232 (see experim. Section)
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Table E: Chemical structures and preparation of the Example substances 333 -335

anaiytical % Inhibition
# Structure R1l R2 R3 R4| preparation | HPLC-MS, RT | PDE4B @1
imin], method M
p ’
Ci N
My ,\O/U * see experim. 1.48
333 ,Csi{r‘g H X\ oH /@/ H Section method B 56
° 1{I}H}"Z{‘OH
OQ C‘
. ol .
By, see experim. 1.55
ssa C X Hi O LI |H Section method B &
o7l 1N
e
00 m
N It ol see experim. 1.48
335 5 liri = H \ug /@ H Section method B 85
Q HAN vy
[ S
A,
INDICATIONS

As has been found, the compounds of formula 1 are characterised by their wide
range of applications in the therapeutic field. Particular mention should be made of
those applications for which the compounds according to the invention of formuia 1
are p-referabiy suited on account of their phammaceutical efficacy as PDE4 inhibitors.
Examples include respiratory or gastrointestinal diseases or complaints, inflammatory
diseases of the joints, skin or eyes, cancers, and also diseases of the peripheral or

ceniral nervous system.

Particular mention should be made of the prevention and treatment of diseases of the
airways and of the lung which are accompanied by increaset mucus production,
inflammations andfor obstructive diseases of the airways. Examples include acute,
allergic or chronic bronchitis, chronic obstructive bronchitis (COPR), coughing,
pulmonary emphysema, allergic or non-allergic rhinitis or sinusitis, chronic rhinitis or
sinusitis, asthma, alveolitis, Farmer’s disease, hyperreactive alrways, infectious
bronchitis or pneumonitis, paediatric asthma, bronchiectases, pulmonary fibrosis,
ARDS (acute adult respiratory distress syndrome), bronchial cedema, pulmonary
oedema, bronchitis, pneumonia or interstitial pneumonia triggered by various causes,
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such as aspiration, inhalation of toxic gases, or bronchitis, pneumonia or interstitial
pneumonia as a result of heart failure, irradiation, chemotherapy, cystic fibrosis or
mucoviscidosis, or alphai-antitrypsin deficiency.

Also deserving special mention is the treatment of inflammatory diseases of the
gastrointestinal tract. Examples include acufe or chronic inflammatory changes in
gail bladder inflammation, Crohn's disease, ulcerative colitis, inflammatory
pseudopolyps, juvenile polyps, colitis cystica profunda, pneumatosis cystoides
intestinales, diseases of the bile duct and gall bladder, e.g. gallstones and
conglomerates, for the treatment of inflammatory diseases of the joints such as
rheumatoid arthritis or inflammatory diseases of the skin and eyes.

Preferential mention should also be made of the treatment of cancers. Examples
include all forms of acute and chronic leukaemias such as acute lymphatic and acute
myeioid leukaemia, chronic lymiphatic and chronic myeloid leukaemia as well as bone
tumours such as e.g. osteosarcoma and all kinds of gliomas such as e.g.

- oligodendroglioma and glioblastoma.

Preferential mention should also be made of the prevention and treatment of
diseases of the peripheral or central nervous system. Examples of these include
depression, bipolar or manic depression, acute and chronic anxiety states,
schizophrenia, Alzheimer's disease, Parkinson's disease, acute and chronic muitiple
sclerosis or acute and chronic pain as well as injuries to the brain caused by stroke,
hypoxia or craniocerebral trauma.

Particularly preferably the present invention relates to the use of compounds of
formula 1 for preparing a pharmaceutica!l composition for the freatment of
inflammatory or obstructive diseases of the upper and lower respiratory tract
including the lungs, such as for example aliergic rhinitis, chronic rhinitis,
hronchiectasis, cystic fibrosis, idiopathic pulmonary fibrosis, fibrosing alveolitis,
COPD, chronic bronchitis, chronic sinusitis, asthrma, Crohn's disease, ulcerative
colitis, particularly COPD, chronic bronchitis and asthma.

It is most preferable fo use the compounds of formula 1 for the freatment of
inflammatory and obstructive diseases such ag COPD, chronic bronchitis, chronic
sinusitis, asthma, Crohn's disease, ulcerative colitis, particularly COPD, chronic
bronchitis and asthma,

It is also preferable to use the compounds of formula 1 for the treatment of diseases
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of the peripheral or central nervous system such as depression, bipolar or manic
depression, acute and chronic anxiety states, schizophrenia, Alzheimer's disease,
Parkinson's disease, acute and chronic multiple sclerosis or acute and chronic pain
as well as injuries to the brain caused by stroke, hypoxia or craniocerebral trauma.

An outstanding aspect of the present invention is the reduced profile of side effects.
This means, within the scope of the invention, being able to administer a dose of a
pharmaceutical composition without inducing vomiting, preferably nausea and most
preferably malaise in the patient. 1t is particularly preferable to be able to administer
a therapautically effective guantity of substance without inducing emesis or nausea,
at every stage of the disease.

COMBINATIONS

The compounds of formula 1 may be used on their own or in conjunction with other
active substances of formula 4 according to the invention. If desired the compounds
of formula 1 may also be used in combination with other pharmacologically active
substances. It is preferable to use for this purpose active substances selected for
example from among betamimetics, anticholinergics, corticosteroids, other PDE4-
inhibitors, LTD4-antagonists, EGFR-inhibitors, MRP4-inhibitors, dopamine agonists,
H1-antihistamines, PAF-antagonists and P13-kinase inhibitors or double or triple
combinations thereof, such as for example combinations of compounds of formula 4
with one or iwo compounds selected from among

« betamimetics, corticosteroids, PDE4-inhibitors, EGFR-inhibitors and LTD4-
antagonists,

¢ anticholinergics, betamimetics, corticosteroids, PDE4-inhibitors, EGFR-inhibitors
and LTD4-antagonists,

¢ PDFE4-inhibitors, corticosteroids, EGFR-inhibitors and LTD4-antagonists

¢ EGFR-inhibitors, PDE4-inhibitors and LTD4-antagonists

¢ EGFR-inhibitors and LTD4-antagonists ‘

¢ CCR3-inhibitors, iNOS-inhibitors (inducible nitric oxide synthase-inhibitors), (6R)-
L-erythro-5,6,7 8-tetrahydrobiopterin (hereinafter referred to as "BH4") and the
derivatives thereof as mentioned in WO 2006/120176 and SYK-inhibitors (spleen
tyrosine kinase inhibitors)

e anticholinergics, betamimetics, corticosteroids, PDE4-inhibitors and MRP4-
inhibitors.
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The invention also relates to combinations of three active substances, each chosen
from ane of the above-mentioned categories of compounds.

Suitable betamimetics used are preferably compounds selected from among
albuterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol, fenoterol,
formoterol, arformoterol, zinterol, hexoprenaline, ibuteral, iscetharine, isoprenaline,
levosaibutamol, mabuterol, meluadrine, metaproterenol, orciprenaline, pirbuterol,
procaterol, reproterol, rimiterol, ritodrine, salmeterol, salmefamol, soterenol,
sulphonterol, tiaramide, terbutaline, tolubuterol, CHF-1035, HOKU-81, KUL-1248, 3-
{(4-{8-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylaminol-hexyloxy}-butyl)-
benzyl-sulphonamide, 5-[2-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl}-8-hydroxy-
1H-quinolin-2-one, 4-hydroxy-7-[2-{[2-{[3-(2-phenylethoxy)propyilsulphonyljethyl]-
aminolethyl]-2(3H)-benzothiazolone, 1-(2-flucro-4-hydroxyphenyl)-2-{4-(1-
benzimidazolyl)-2-methyl-2-butylaminolethanol, 1-{3-(4-methoxybenzyl-amino)-4-
hydroxyphenyl]-2-[4-(1-benzimidazolyl}-2-methyl-2-butylamincjethanol, 1-[2H-5-
hydroxy-3-ox0-4H-1.4-benzoxazin-8-y{]-2-[3-(4-N, N-dimethylaminophenyl)-2-methyl-
2-propylaminolethanat, 1-[2H-8-hydroxy-3-oxc-4+-1,4-benzoxazin-8-yl]-2-{3-(4-
methoxyphenyl)-2-methyl-2-propylamino)ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-
benzoxazin-8-yi}-2-[3-(4-n-butyloxyphenyh-2-methyl-2-propylaminojethanol, 1-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-{4-[3-{4-methoxyphenyl)-1,2 4-triazol-3-yi}-
2*méthyi—z-butyiamino}eth anol, S-hyd roxy-8-(1-hydroxy-2-isopropylaminobutyl)-2H-
1,4-benzoxazin-3-(4H)-one, 1-(4-amino-3-chloro-5-trifluoromethylphenyl)-2-tert.-
butylaminolethanol, 6-hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-
ethylamino]-ethyl}-4H-benzo[ 1 4Joxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[Z-( ethyl 4-
phenoxy-acetate)-1, 1-dimethyl-ethylamino}-ethyi}-4H-benzo[1,4Joxazin-3-one, 6-
hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1-dimethyi-ethylaminoj-ethyl}-
4H-benzol1,4Joxazin-3-one, 8-{2-[1,1-dimethyl-2-(2,4,8-trimethylphenyl)-ethylamino]-
{-hydroxy-ethyi}-8-hydroxy-4H-benzo[1,4]Joxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-{2-
(4-hydroxy-phenyi)-1, 1-dimathyl-ethylamino]-ethy(}-4H-benzo{1,4]oxazin-3-one, 8-
hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1, 1-dimethyl-ethylamino]-ethyl}-4 H-
benzo[1,4]oxazin-3-one, 8-{2-[2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-
sthyl}-6-hydroxy-4H-benzo[1,4]loxazin-3-one, 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-
gthylamino]-1-hydroxy-ethyil-6-hydroxy-4H-benzo{1,4Joxazin-3-one, 4-(4-{2-{2-
hydroxy-2-(8-hydroxy-3-0x0-3.4-dihydro-2H-benzo( 1, 4loxazin-8-yl)-ethylamino}-2-
methyi-propyi-phenoxy)-butyric acid, 8-{2-[2-(3.4-diflucro-phenyl)-1,1-dimethyl-
ethylamino]-1-hydroxy-ethy(}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one and 1-{4-ethoxy-
carbonylamino-3-cyano-5-flucrophenyl)-2-(tert.-butylamino)ethanol, optionally in the
form of the racemates, enantiomers, diastereomers and optionally in the form of the
pharmacologically acceptable acid addifion salts, solvates or hydrates thereof.
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Preferably the betamimetics are selected from among bambuterol, bitolterol,
carbuterol, clenbutero!, fenoterol, formoterol, hexoprenaline, ibutercl, pirbuterot,
procaterol, reproterol, saimeterol, sulphonterol, terbutaline, tolubuterol, 3-(4-{6-{2-
hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-ethylaminol-hexyloxy}-butyl)-
benzenesulphonamide, 5-[2-(5.8-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-
hydroxy-1H-quinclin-2-one, 4-hydroxy-7-{2-{[2-{[3-(2-
phenylethoxyipropyijsulphonylethyl]-amino}ethyl}-2(3H)-benzothiazolone, 1-(2-
fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2 -methyl-2-butylaminolethanol, 1-[3-
(4-methoxybenzyl-amino)-4-hydroxyphenyl]-2-{4-( 1-benzimidazolyl)-2-methyl-2-
butylaminojethanol, 1-[2H-5-hydroxy-3-oxc-4H-1,4-benzoxazin-8-yi}-2-{3-(4-N,N-
dimethyiaminophengfl}-zémethyE-Z-propy!amino]ethanoi, 1-{2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-methyl-2-propylaminolethanol, 1-[2H-
5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-{3-(4-n-butyloxyphenyl)-2-methyl-2-
propylaminolethanol, 1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yi}-2-{4-[3-(4-
methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol, 8-hydroxy-8-(1-
hydroxy-2-isopropylaminobutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-amino-3-chioro-
5-trifluoromethyiphenyl)-2-tert.-butylamino)ethanol, 6-hydroxy-8-{1-hydroxy-2-{2-(4-
methoxy-phenyl)-1, 1-dimethyl-sthylamincl-ethyl}-4H-benzol1,4]oxazin-3-one, §-
hydroxy-8-{1-hydroxy-2-[2-( ethyl-4-phenoxy-acetate)-1, 1-dimethyl-ethylamino]-
ethyll-4H-benzol1,4]oxazin-3-one, 8-hydroxy-8-{1-hydroxy-2-[2-(4-phenoxy-acetic
acid)-1,1-dimethyl-ethylaminol-ethyl}~4H-benzo[ 1, 4joxazin-3-one, 8-{2-{1,1-dimethyi-
2-(2,4,6-trimethylphenyi)-ethylamino}-1-hydroxy-ethyi}-6-hydroxy-4H-
benzol1,4loxazin-3-one, §-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyi)-1,1-
dimethyl-ethylaminol-ethyl}-4H-benzo[1,4]oxazin-3-one, 8-hydroxy-8-{1-hydroxy-2-{2-
(4-isopropyl-phenyl)-1. 1dimethyl-sthylaminol-ethyl}-4H-benzof1 4loxazin-3-one, 8-{2-
[2-(4-sthyl-phenyl)-1, 1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-

benzo[1 4joxazin-3-one, 8-{2-[2-{4-ethoxy-phenyl)-1, 1-dimethyl-ethyiamino]-i-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1 4loxazin-3-one, 4-(4-{2-[2-hydroxy-2-(6-
hydroxy-3-oxo-3 4-dihydro-2H-benzof 1 4loxazin-8-yl}-ethylamino}-2-methyl-propyi}-
phenoxy)-butyric acid, 8-{2-{2-(3 4-diflucro-phenyl)-1, 1-dimethyl-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo{ 1,4joxazin-3-one and 1-(4-ethoxycarbonylamino-
3-cyano-5-fluorophenyl)-2-(tert.-butylamino)ethanol, optionaliy in the form of the
racemates, enantiomers, diastereomers and optionally in the form of the
pharmacologically acceptable acid addition salts, solvates or hydrates thereof,

Particularly preferred betamimetics are selected from among fenoterol, formoterol,
saimeterol, 3-(4-{B-[2-hydroxy-2-{4-hydroxy-3-hydroxymethyl-phenyi)-ethylamino}-
hexyloxy}-butyl)-benzenesulphonamide, 5-{2-(5.6-diethyl-indan-2-ylaminoc)-1-hydroxy-
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ethyi]-8-hydroxy-1H-quinoline-2-one, 1-[3-(4-methoxybenzyl-aminc)-4-
hydroxyphenyl}-2-[4-(1-benzimidazoly!)-2-methyl-2-butylaminojethanol, 1-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-N, N-dimethylaminophenyl)-2-methyi-
2-propylaminolethanol, 1-{2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yi}-2-[3-(4-
methoxyphenyi)-2-methyl-2-propylamincjethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-
benzoxazin-8-yl}-2-{3-(4-n-butyloxyphenyl)-2-methyl-2-propylaminolethanol, 6-
hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1, 1-dimethyl-ethylamino]-ethyl}-4H-
benzo[1,4Joxazin-3-one, B-hydroxy-8-{1-hydroxy-2-[2-( ethy! 4-phenoxy-acetate)-1,1-
dimethyl-ethylaminoj-ethyl}-4H-benzof1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-
{(4-phenoxy-acetic acid)-1,1-dimethyl-ethylamino}-ethyl}-4H-benzo[1 4]oxazin-3-one,
8-{2-[1,1-dimethyl-2-(2 4 B-trimethyiphenyl)-ethylamino]-1-hydroxy-ethyl}-8-hydroxy-
4H-benzo|1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-{2-(4-hydroxy-phenyl)-1,1-
dimethyl-ethylaminc]-athyl}-4H-benzo[1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-
(4-isopropyl-phenyl)-1,1-dimethyl-ethylaminol-ethyl}-4H-benzo[1,4]oxazin-3-one, §-
{2-[2-(4-ethyl-pheny))-1, 1-dimethyl-ethyleminol-1-hydroxy-ethyi}-6-hydroxy-4H-
benzo|1,4joxazin-3-one, 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4loxazin-3-ane, 4-(4-{2-{2-hydroxy-2-(6-
hydroxy-3-0x0-3 4-dihydro-2 H-benzo{1,4Joxazin-8-yl)-ethylamino}-2-methyl-propyl}-
phenoxy)-butyric acid, 8-{2-[2-(3 4-difluoro-phenyl)-1, 1-dimethyl-ethylaminec}-1-
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4Joxazin-3-one and 1-[2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yi]-2-{4-[3-(4-methoxyphenyl}-1,2 4-triazol-3-yl}-2-methyl-2-
butylamino}ethanot, optionally in the form of the racemates, enantiomers,
diastereomers and optionally in the form of the pharmacologically acceptable acid
addition salts, solvates or hydrates thereof.

Of these betamimetics the particularly preferred ones according teo the invention are
formoterol, salmeterol, 3-(4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-phenyl)-
ethylaminol-hexyloxy}-butyl)-benzenesuiphonamide, 8-hydroxy-8-{1-hydroxy-2-{2-(4-
methoxy-phenyi}-1, 1-dimathyl-ethylamino]-ethyl}-4H-benzo[1,4loxazin-3-one, 6-
hydroxy-8-{1-hydroxy-2-[2-( ethyl 4-phenoxy-acetate)-1,1-dimethyl-ethylamino}-ethyl}-
4H-benzo[1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-{2-(4-phenoxy-acetic acid)-1,1-
dimethyl-ethylamino}-ethyl}-4H-benzo[1 4joxazin-3-one, 8-{2-[1,1-dimethyi-2-(2,4,6-
trimethyiphenyh)-ethylaminol-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[ 1,4Joxazin-3-one,
B8-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)- 1, 1-dimethyl-ethylamino}-ethyi}-4H-
benzo[1,4Joxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropy-phenyl)-
1.1dimethyl-ethylaminol}-ethyi}-4H-benzo[1,4Joxazin-3-one, 8-{2-{2-(4-ethyi-phenyi)-
1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzao[ 1, 4joxazin-3-one, 8-
{2-][2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino}- 1-hydroxy-ethyl}-8-hydroxy-4H-
benzo[1,4loxazin-3-one, 4-(4-{2-{2-hydroxy-2-(6-hydroxy-3-0x0-3,4-dihydro-2H-
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benzo{1 4joxazin-8-yl}-ethylamino}-2-methyl-propyl}-phenoxy)-butyric acid, 8-{2-{2-
(3, 4-difluoro-phenyl)-1, 1-dimethyl-ethylamino}-1-hydroxy-ethyl}-6-hydroxy-4H-
benzo[1,4]oxazin-3-one and 5-{2-(5,8-diethyl-indan-2-ylamino}-1-hydroxy-ethyl}-8-
hydroxy-1H-quinoline-2-one, optionally in the form of the racemates, enantiomers,
diastereomers and optionally in the form of the pharmacologically acceptable acid
addition salts, solvates or hydrates thereof.

- According to the invention the acid addition salls of the betamimetics are preferably
selected from among the hydrochloride, hydrobrotmide, hydroiodide, hydrosulphate,
hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrociiraie, hydrofumarate, hydrotarirate, hydrooxalate,
hydrosuccinate, hydrobenzoate and hydro-p-toluenesuiphonate, preferably the
hydrochioride, hydrobromide, hydrosulphate, hydrophosphate, hydrofumarate and
hydromethanesulphonate. Of the above-mentioned acid addition salis the salts of
hydrochloric acid, methanesulphonic acid, benzoic acid and acetic acid are
particularly preferred according to the invention.

The anticholinergics used are preferably compounds selected from among the
tictropium salts, oxitropium sailts, flutropium salts, ipratropium saits, glycopyrrenium
salts, frospium salts, tropenol 2, 2-diphenylpropionate methobromide, scopine 2,2-
diphenylpropionate methobromide, scopine 2-fluoro-2, 2-diphenylacetate
rmethobromide, tropenot 2-flucro-2,2-diphenylacetate methobromide, tropenol

3,34 4'tstrafluorchenzilate methobromide, scopine 3,3' 4 4'-{etrafiucrobenzilate
methobromide, tropenol 4,4'-difluorobenzilate methobromide, scopine 4,4'-
difluorcbenzilate methobromide, ropenot 3,3'-difluorobenzilate methobromide, -
sco'pine 3,3'-difluorobenzilate methobromide, tropenocl 9-hydroxy-fluorene-9-
carboxylate -methobromide, tropenol 9-flucro-fluorene-8-carboxylate -methobromide,
scopine 8-hydroxy-fiuoren-9-carboxylate methobromiide, scopine 8-fluoro-fluorene-8-
carboxylate methobromide, tropenol 8-methyl-fluorens-9-carboxylate methobromide,
scopine 9-methyl-fluorens-9-carbexylate methobromide, cyclopropyitropine benzilate
methobromide, cyclopropyltropine 2,2-diphenylpropionate methobromide, -
cyclopropyliropine 9-hydroxy-xanthene-8-carboxylate methobromide,
cyclopropyltropine 9-methyl-fluorene-8-carboxylate methobromide, cyclopropyltropine
9-methyl-xanthene-8-carboxylate methobromide, cyclopropyliropine 8-hydroxy-
fluorene-9-carboxylate methobromide, methyl cyclopropyltropine 4,4'-difluorobenzil-
ate methobromide, tropenol 9-hydroxy-xanthene-8-carboxylate -methobromide, -
scopine 9-hydroxy-xanthene-9-carboxylate methobromide, tropenol 9-methyl-
xanthene-8-carboxylate methobromide, scopine 9-methyl-xanthene-9-carboxylate
methobromide, tropenocl 9-ethyl-xanthene-8-carboxylate methobromide, tropenol 9-
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difluoromethyl-xanthene-9-carboxylate methobromide, scopine 9-hydroxymethyi-
xanthene-9-carboxylate methobromide, optionally in the form of the solvates or
hydrates thereof.

in the above-mentioned salts the cations tiotropium, oxitropium, flutropium,
ipratropium, glycopyrronium and trospium are the phamacologically active
ingredients. As anions, 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
chicride, bromide, iodide, sulphate, methanesulphonate or p-toluenesulphonate are
preferred as counter-ions. Of all the salts, the chiorides, bromides, iodides and
methanesulphonate are particularly preferred.

Of particular impottance is tiotropium bromide. In the case of tiotropium bromide the
pharmaceutical combinations according io the invention preferably contain it in the
form of the crystaliine tiotropium bromide monohydrate, which is known from WO
02/30928. If the tiotropium bromide is used in anhydrous form in the pharmaceutical
combinations according o the invention, it is preferable to use anhydrous crystaliine
tiotropium bromide, which is known from WO 03/000265.

Corticosteroids used here are preferably compounds selected from among
prednisolone, prednisone, butixocortpropionate, flunisolide, beciomethasone,
triamcinoione, budesonide, fluticasone, mometasone, ciclesonide, rofleponide,
dexamethasone, betamethasone, deflazacort, RPR-108541, NS-128, (S)-
flucromethyl 6,8-difluoro-17-[{2-furanyicarbonylloxy}-11-hydroxy-16-methyl-3-oxo-
androsta-1,4-diene-17-carbothionate and (8)~(2-oxo-tetrahydro-furan-35-yl) 6,9~
difluoro-11-hydroxy-18-methyi-3-oxo-17-propionyloxy-androsta-1,4-diene-17-
carbothionate, optionally in the form of the racemates, enantiomers or diastereomers
thereof and optionally in the form of the salts and derivatives, solvates and/or
hydrates thereof.

Particularly preferred is the steroid selected from among flunisolide, beclomethasone,
triamcinolone, budesonide, fluticasone, mometasone, ciclesonide, rofleponide,
dexamethasone, NS-126, (S)-fluoromethyl 6,9-diffuoro-17-[(2-furanylcarbonyijoxyl-
11-hydroxy-16-methyl-3-oxo-androsta-1,4-diene-17-carbothionate and (5)-(2-oxo-
tetrahydro-furan-3S-yi) 8,9-difluoro-11-hydroxy-16-methyl-3-oxo-17-propionyloxy-
androsta-1,4-diene-17-carbothionate, optionally in the form of the racemates,
enantiomers or diastereomers thereof and optionally in the form of the salts and
derivatives, solvates and/or hydrates thereof. '
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Particularly preferred is the steroid selected from among budesonide, fluticasone,
mometasone, ciclesonide and (S)-fluoromethyl 8, 9-diflucro-17-[(2-
furanylcarbonyloxyl-11-hydroxy-18-methyl-3-oxo-androsta-1,4-diene-17-
carbothicnate, optionally in the form of the racemates, enantiomers or diastereomers
thereof and optionally in the form of the salls and derivatives, solvaies and/or
hydrates thereof.

Any reference to steroids includes a reference to any salts or derivatives, hydrates or
solvates thereof which may exist. Examples of possible salts and derivatives of the
steroids may be: alkali metal salts, such as for example sodium er potassium salts,
sulfobenzoates, phosphates, isonicotinates, acetates, propionates, dihydrogen
phosphates, palmitates, pivalates or furoates thereof.

Other PDE4 inhibitors which may be used are preferably compounds selected from
among enprofyliin, theophyliin, reflumilast, ariflo {cilomilast), tofimilast, pumafentrin,
lirimitast, arofyllin, atizoram, D-4396 (Sch-3561691), AWD-12-281 (GW-842470},
NCS-613, CDP-840, D-4418, PD-168787, T-440, 7-2585, V-11294A, CI-1018, CDC-
801, CDC-3052, D-22888, YM-58997, Z-156370,N-(3,5-dichioro-1-oxo-pyridin-4-yl)-4-
diflucromethoxy-3-cyclopropyimethoxybenzamide, (-)p-[(4aR”.10bS")-8-ethoxy-
1,2,3,4 42a,10b-hexahydro-8-methoxy-2-methylbenzo(s][1.8]naphthyridin-8-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-iscthioureidolbenzyl)-2-pyrrolidone, cisl4-cyano-4-(3-cyclopentyloxy-
4-methoxyphenylcyclohexane-1-carboxylic acid}, 2-carbomethoxy-4-cyano-4-(3-
cyclopropylmethoxy-4-difiuoromethoxyphenyljcyclohexane-1-ane, cis[4-cyano-4-(3-
cyclopropylmethoxy-4-difiioromethoxyphenyljcyciohexan-1-of], (R)-(+}-ethyl[4-(3-
cyc%Open‘tyioxy-é%—mathoxypheny!)pyrmiidih-—?»yﬁdene}aceta’te, (S)-(-}-ethyl[4-(3-
cyclopentyloxy-4-methoxyphenyljpyrrolidin-2-vlidenelacetate, 9-cyclopentyl-5,6-
dihydro-7-ethyl-3-(2-thienyl}-9H-pyrazolo{3.4-c}-1,2 4-triazolo[4,3-a]pyridine and ©-
cyclopentyl-5 8-dihydro-7-ethyi-3-(tert-butyl)-8H-pyrazolo]3,4-¢}-1,2 4-triazolo[4,3-
ajpyridine, optionally in the form of the racemates, enantiomers or diastereomers and
optionally in the form of the pharmacelogically acceptable acid addition salts,
solvates and/or hydrates thereof.

Particularly preferably the PDE4-inhibitor is selected from among enprofyllin,
rofiumilast, arifio (cilomilast), arofyilin, atizoram, AWD-12-281 (GW-842470), T-440,
T-2585, PD-168787, V-11294A, CI-1018, CDC-801, D-22888, YM-58097, Z-15370,
N-(3,5-dichiorc-1-oxo-pyridin-4-yi)-4-difiucromethoxy-3-cyclopropyimethoxy-
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benzamide, cis{4-cyano-4-(3-cyclapentyloxy-4-methoxyphenylicyclohexane-1-
carboxyific acid], 2-carbomethoxy-4-cyano-4-(3-cyclopropyimethoxy-4-
difltuoromethoxyphenyljcyclohexan-1-one, cis[4-cyano-4-(3-cyclopropylimethoxy-4-
diflucromethoxyphenylicyclohexan-1-of], 9-cyclopentyl-5,6-dihydro-7-ethyl-3-(2-
thienyl}-8H-pyrazolo[3,4-c}-1,2 4-triazolo[4, 3-a]pyridine and 9-cyclopentyl-5 8-
dinydro-7-ethyl-3-(tert-butyl)-8H-pyrazolo[3,4-cl-1,2 4-triazolol4, 3-a]pyridine,
optionally in the form of the racemates, enantiomers or diastercomers and optionally
in the form of the phamacologically acceptable acid addition saits, solvates and/or
hydrates thereof,

Particularly preferably the PDE4-inhibitor is selected from among roflumilast, ariflo
(cilomitast), arofyllin, AWD-12-281 (GW-842470), 2-carbomethoxy-4-cyano-4-(3-
cyciopropykme%hcxy@-diﬂuoromethoxypheﬁyi)cyciohexan-’iaone, cis[4-cyano-4-(3-
cyclopropylmethoxy-4-diflucromethoxyphenyljcyclohexan-1-o0l], atizoram, Z-15370, 9-
cyclopentyl-5 6-dihydro-7-ethyl-3-(2-thienyl}-9H-pyrazolo[3,4-¢}-1,2 4-triazoto]4,3-
alpyridine and 8-cyclopentyl-6,6-dihydro-7-ethyl-3-(tert-butyl)-9H-pyrazoio[ 3 4-c]-

1.2, 4-riazolof4,3-alpyridine, optionally in the form of the racemates, enantiomers or
diastereomers and optionally in the form of the pharmacologically acceptable acid
addition salis, solvates and/or hydrates thereof.

By acid addition salts with pharmacologically acceptable acids which the above-
mentioned PDE4-inhibitors might be in a position to form are meant, for exampie,
salts selected from among the hydrochloride, hydrobromide, hydroiodide,
hydrosuiphate, hydrophosphate, hydromethanesulphonate, hydronitrate,
hydromaleate, hydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate and hydro-p-
toluenesulphonate, preferably hydrochloride, hydrobromide, hydrosuiphate,
hyarophosphate, hydrofumarate and hydromethanesulphonate.

LTD4-antagonists which may be used are preferably compounds selected from
among montelukast, pranlukast, 2aﬁrtuka3‘i, MCC-847 (ZD-3523), MN-001, MEN-
91507 (LM-1507), VUF-5078, VUF-K-8707, L-733321, 1-(({R)-(3-(2-{8, 7-difluoro-2-
quinolinyljethenylphenyf)-3-(2-(2- hydroxy-2-propyi)phenyl)thio)methyicyclopropane-
acetic acid, 1-(((1{R}-3(3-(2-(2.3-dichlorothiero]3,2-blpyridin-5-y1}-(E)-
ethenyl)phenyl)-3-(2-(1-hydroxy-1-methylethyl)phenyl)propylithioimethyhcycio-
propane-acetic acid and [2-[[2-(4-teri-butyl-2-thiazolyl)-5-
benzofuranyljoxymethyllphenyllacetic acid, optionally in the form of the racemates,
enantiomers or diastereomers, optionally in the form of the pharmacologically
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acceptable acid addition salts and optionally in the form of the salts and derivatives,
solvates and/or hydrates thereof.

Preferably the LTD4-antagonist is selected from among montelukast, praniukast,
zafirlukast, MCC-847 (£D-3523), MiN-001, MEN-81507 (LM-1507), VUF-5078, VUF-
K-8707 and L-733321, optionally in the form of the racemates, enantiomers or
diastereomers, optionally in the form of the pharmacologically accepiable acid
addition salts and optionally in the form of the salts and derivatives, solvates and/or
hydrates thereof,

Particularly preferably the LTD4-antagonist is selected from among montelukast,
prantukast, zafirtukast, MCC-847 (Z[3-3523), MN-001 and MEN-91507 (LM-1507),
optionally in the form of the racemates, enantiomers or diastereomers, optionally in
the form of the pharmacologically acceptabile acid addition salts and optionally in the
form of the salts and derivatives, solvates andfor hydrates thereof.

By acid addition salts with pharmacologically acceptable acids which the LTD4-
antagonists may be capable of forming are meant, for example, salts selected from
among the hydrochloride, hydrobromide, hydroiodide, hydrosuiphate,
hydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleéte,
hydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate, hydrotartrate,
hydrooxalate, hydrosuccinate, hydrobenzoate and hydro-p-{oluenesulphonate,
preferably hydrochloride, hydrobromide, hydrosulphate, hydrophosphate,
hydrofumarate and hydromethanesulphonate. By salis or derivatives which the

L TD4-antagonists may be capable of forming are meant, for example: atkali metai
salts, such as, for example, sodium or potassium salts, alkaline earth metal salts,
sulphobenzoates, phosphates, isonicotinates, acetates, propionates, dihydrogen
prosphates, palmitates, pivaiates or furcates,

The EGFR-inhibitors used are preferably compounds selected from among 4-{(3-
chioro-4-fluorophenylaminc}-6-{[4-(morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-
cyclopropylmethoxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)amino}-6-{{4-(N,N-
diethylamino)-1-oxo-2-buten-1-yllamino}-7-cyclopropyimethoxy-quinazoline, 4-[(3-
chloro-4-fluorophenyl)amino}-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-yllamino}-7-
cyclopropylmethoxy-quinazoline, 4-[(R)-(1-phenyl-ethyljamino}-8-{{4-(morpholin-4-y)-
1-oxo-2-buten-1-yviJamino}-7-cyclopentyloxy-quinazoline, 4-{(3-chioro-4-flucro-
phenyl)amino]-6-{4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-
cyclopropylmethoxy-guinazoline, 4-[{3-chloro-4-fluoro-phenylyamino]-8-{[4-((R)-6-
methyl-2-oxo-morpholin-4-yi)-1-oxo-2-buten-1-yllamino}-7-[{S)-{tetrahydrofuran-3-
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yhoxyl-quinazoline, 4-[(3-chioro-4-fluoro-phenyhyamino}-8-{[4-{(R)-2-methoxymethyl-
8-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-cyclopropyimethoxy-quinazoline,
4-{{3-chioro-4-flucro-phenyhamino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-yh-ethoxyl-
7-methoxy-quinazoline, 4~[(3-chEoro-éi»fiuorophenyi)amino]-ﬁ—({4~[N~(2—methoxy~
ethyl)-N-methyl-amino}-1-oxo-2-buten-1-yllamine}-7-cyclopropylimethoxy-quinazoling,
4-{(3-chloro-4-flucrophenyllamino}-6-{{4-(N,N-dimethylamino}-1-oxo-2-buten-1-
yllamino}-7-cyclopentyloxy-quinazoline, 4-[(R)-(1~phenyl-ethylyamino}-6-{[4-(N,N-bis-
(2-methoxy-ethyl-amino)-1-oxo-2-buten-1-yljamino}-7-cyciopropyimethoxy-
quinazoline, 4-[{R)-(1-phenyl-ethyljaminc]-8-({4-[N-{2-methoxy-ethyl}-N-ethyl-amino}-
1-oxo-2-buten-1-ylyamino)-7-cyclopropylmethoxy-quinazoline, 4-[(R)-(1-phenyl-
ethyi)amiﬂa]uS-({é-{N%Z*methoxy-ethyi)~N—methyl—aminc}-‘% ~oxo-2-buten-1-yltamino)-
7-cyciopropylmethoxy-quinazoline, 4-[(R)}-(1-phenyl-ethyljamino]-6-({4-[N-
(tetrahydropyran-4-yl}-N-methyl-aminol-1-oxo-2-buten-1-yllamino)-7-
cyclopropylmethoxy-quinazoline, 4~[(3-ch[oro—&ﬂuorophenyl)amino]«6~{{4~(N,N-”‘
dimethylamino)-1-oxo-2-buten-1-yilamino}-7-{({R)-tetrahydrofuran-3-yioxy)}-
quinazoline, 4-[(3-chloro-4-fluorophenyliamino}-6-{J4-(N,N-dimethylamino)-1-oxo-2-
buten-1-yilamino}-7-({S)-tetrahydrofuran-3-yloxy)-quinazoline, 4-{(3-chloro-4-
fluorophenyl)aminoc}-6-({4-[N-(2-methoxy-ethyl)-N-methyl-amino}- 1-oxo-2-buten-1-
yllamino)-7-cyclopentyloxy-quinazoline, 4-{{3-chloro-4-fluorophenyljamino}-6-{{4-(N-
cyclopropyl-N-methyi-amino)-1-oxo-2-buten-1-yljamino}-7-cyclopentyloxy-
guinazoline, 4-{(3-chioro-4-fluorophenylyaminol-6-{{4-(N N-dimethylamino)-1-oxo-2-
buten-1-ylJlamino}-7-{(R)-(tetrahydrofuran-2-yljmethoxy}-quinazoline, 4-[(3-chioro-4-
flucrophenyhamino]-8-{4-(N,N-dimethylamino)-1-oxo-2-buten-1-yllaminc}-7-{{S)-
(tetrahydrofuran-2-ylimethoxyl}-quinazcline, 4-[(3-ethynyl-phenylamino}-6,7-bis~(2-
methoxy-ethoxy)-quinazoline, 4-[(3-chioro-4-fluorophenylyamino}-7-{3-(morpholin-4-
yh-propyloxyl-8-{(vinylcarbonyl)aminol-guinazoline, 4-{(R)-(1-phenyl-ethyl)amino]-6-
(4—hyc%roxy~phenyl)~7H-pyrmtoi2,S-d}pyrimédine, 3-cyano-4-{(3-chloro-4-
flucrophenyhaminal-8-{{4-(N,N-dimethylamino)-1-oxo-2-buten-1-yilamino}-7 -ethoxy-
guinoline, 4-{[3-chioro-4-(3-fluoro-benzyloxy)-phenyllamino}-6-(5-{{(2-
methanesulphonyl-ethyhaminc]methyi}-Huran-2-yliquinazoline, 4-[(R)-(1-phenyi-
ethyt)amino}~6-{[4-((R)~6~methyi~2-dxo-morphoiin»-&yi)-‘i ~oxo-2-buten-1-yllamino}-7-
methoxy-quinazoline, 4-{{3-chioro-4-flucrophenybiaminol-6-{{4-(morpholin-4-yl)-1-oxo-
2-buten-1-yifamino}-7-{(ietrahydrofuran-2-ylmethoxyl-quinazoline, 4-{(3-chioro-4-
flucrophenylyamino]-6-({4-[N,N-bis-(2-methaoxy-ethyl)-amino}-1-oxe-2-buten-1-
yllamino)-7-[{tetrahydrofuran-2-yimethoxyl-quinazotine, 4-[(3-ethynyl-phenyl)amino]-
B8-{[4-(5,5-dimethyl-2-oxo-morphalin-4-yf)-1-oxo-2-buten-1-yljamino}-quinazoline, 4-
[(3-chloro-4-flucro-phenylamino}-6-2-(2,2-dimethyl-6-oxo-morpholin-4-yh)-ethoxyl-7-
methoxy-guinazoline, 4-{(3-chioro-4-fluoro-phenylyamino}-6-[2-(2,2-dimethyl-6-oxo-
morpholin-4-yl)-ethoxy]-7-[(R)-(tetrahydrofuran-2-ylymethoxyl-quinazoline, 4-{(3-
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chloro-4-fluoro-phenylamino}-7-{2-(2,2-dimethyl-8-oxo-morpholin-4-yl)-ethoxy]-8-[(S)-
(tetrahydrofuran-2-ylymethoxy]-quinazoline, 4-[(3-chloro-4-fluoro-phenyllamino]-8-{2-
[4-(2-oxo-morpholin-4-yi)-piperidin-1-yl]-ethoxy}-7-methoxy-guinazoline, 4-[(3-chloro-
4-fluoro-phenyl)amino]-6-{1-(tert.-butyloxycarbonyl)-piperidin-4-yloxy]-7-methoxy-
guinazoline, 4-{(3-chloro-4-fluoro-phenyljaminol-6-(trans-4-aminc-cyclohexan-1-
yioxy}-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyllaminc]-8-(trans-4-
methanesulphonylamino-cyciohexan-1-yloxy)-7-methoxy-quinazoline, 4-[{3-chloro-4-
fluoro-phenyliamino]-8-{tetrahydropyran-3-yloxy)-7 -methoxy-quinazoline, 4-{(3-
chioro-4-flucro-phenyl)amino]-6-(1-methyi-piperidin-4-yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-8-{1-[(morpholin-4-yhcarbonyil-piperidin-4-yloxy}-
7-methoxy-quinazoline, 4-[{3-chloro-4-fluoro-phenyllamino}-6-{1-
[{methoxymethyl)carbonyl]-piperidin-d-yloxy}-7-methoxy-quinazoling, 4-[(3-chloro-4-
fluoro-phenyliaminol-6-(piperidin-3-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-
fluoro-phenyllaminol-6-{1-(2-acetylamino-ethyl)-piperidin-4-yloxyl-7-methoxy-
quinazoling, 4-{(3-chioro-4-fluoro-phenylyamino}-8-(tetrahydropyran-4-yioxy)-7-
ethoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino}-8-((S)-tetrahydrofuran-3-
yloxy)-7-hydroxy-quinazoline, 4-[{(3-chioro-4-fluoro-phenylyamino}-6-(tetrahydropyran-
4-yloxy}-7-(2-methoxy-ethoxy)-quinazoline, 4-[(3-chioro-4-fluoro-phenyl)aminc]-6-
{trans-4-[{dimethylaminc)sulphonylamino}-cyclohexan-1-yloxy}-7-methoxy-
quinazoline, 4-{(3-chioro-4-flucro-phenyljaminc}-6-{trans-4-[(morpholin-4-
yl)carbonylamine]-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenylyamino}-6-{trans-4-[{morpholin-4-yl)sulphonylamino}-cyclohexan-1-yloxy}-7-
methoxy-guinazoline, 4-[(3-chloro-4-fluoro-phenylyamino}-8-(tetrahydropyran-4-
yloxy}-7-(2-acetylamino-ethoxy}-quinazoline, 4-{(3-chloro-4-fluoro-phenyllamino]-8-
(tetrahydropyran-4-yioxy)-7-(2-methanesulphenylamino-ethoxy)-quinazoline, 4-{(3-
chioro-4-fluoro-phenylyamino]-8-{1-[(piperidin-1-yl)carbonyil-piperidin-4-yloxy}-7-
methoxy-quinazoline, 4-[(3-chloro-4-flucro-phenyl)amino]-6-(1-aminocarbonyimethyi-
piperidin-4-yloxy)-7 -methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyhamino}-6-(cis-
4—{N—[(‘cétrahyd ropyran-4-ylcarbonyl}-N-methyl-amino}-cyclohexan-1-yioxy)-7-
“methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenylyamino]-6-(cis-4-{N-[{morpholin-4-
yl)carbonyil-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-
chloro-4-fluoro-phenyl)amino}-6-(cis-4-{N-[{morpholin-4-yl}sulphonyl]-N-methyl-
amino}-cyclohexan- 1-yioxy)-7-methoxy- quinazoline, 4-[{3-chloro-4-fluoro-
phenyllaminol-6-(trans-4-sthansulphonylamino-cyclohexan-1-yloxy)-7-methoxy-
quinazoline, 4-[(3-chloro-4-fluoro-phenyhaminc]-6-{1-methanesulphonyl-piperidin-4-
yloxy)-7-ethoxy-quinazoline, 4-{{3-chloro-4-flucro-phenyl)amino]-6-(1-
methanesulphonyl-piperidin-4-yloxy)-7-(2-methoxy-ethoxy)-quinazoline, 4-[(3-chioro-
4-fluoro-phenylyamino]-6-[1-(2-methoxy-acetyl)-piperidin-4-yloxy]-7-(2-methoxy-
ethoxy)-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)aminc}-8-(cis-4-acetylamino-
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cyclohexan-1-yloxy)-7-methoxy-guinazoline, 4-{(3-ethynyl-phenyliamino}-6-[1-(tert.-
butyloxycarbonyl)-piperidin-4-yloxy]-7-methoxy-quinazoline, 4-[(3-ethynyl-
phenyllamino]-8-(tetrahydropyran-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-
fluoro-phenyhamino]-6-{cis-4-{N-{(piperidin-1-ylicarbonyl]-N-methyl-amino}-
cyclohexan-1-yloxy)-7-methoxy-guinazotine, 4-](3-chloro-4-fluoro-phenylyamino}-6-
{cis-4-{N-[{4-methyl-piperazin-1-yl)carbonyl}-N-methyl-amino}-cyciochexan-1-yloxy)-7-
methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl}amino}-6-{cis-4-[(morpholin-4-
ylicarbonylamino}-cyciohexan-1-yioxy}-7-methoxy-guinazoline, 4-{{3-chioro-4-fluoro-
phenylamino)-6-{1-]2-(2-oxopyrrolidin-1-yhethyl}-piperidin-4-yloxy}-7-methoxy-
quinazoline, 4-[(3-chloro-4-fluoro-phenyllamino]-&-{1-{{morpholin-4-yljcarbonyl}-
pipendin-4-yloxy}-7-(2-methoxy-ethoxy)-quinazoline, 4-[(3-ethynyl-phenyhamine]-6-
(1-acetyl-piperidin-4-yloxy)-7-methoxy-quinazoline, 4-{(3-ethynyl-phenyljaminc}-6-(1-
methylépiperidin»4-yfoxy)—7-methoxy—quinazoline$ 4-[(3-ethynyl-phenyl)aminol-6-(1-
methanesulphonyl-piperidin-4-yloxy)-7-methoxy-gquinazoline, 4-{(3-chioro-4-fluoro-
phenyljamino]-6-(1-methyl-pipertidin-4-yloxy)-7 (2-methoxy-ethoxy)-quinazcling, 4-[(3-
chloro-4-fiuoro-phenyl)amino}-6-(1-isopropyloxycarbonyl-piperidin-4-yloxy)-7-
methoxy-quinazoline, 4-{(3-chioro-4-fluoro-phenylyamino]-6-(cis-4-methylamino-
cyciohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-phenyl)amino]-6-
{cis-4-[N-(2-methoxy-acetyl)-N-methyl-aminoj-cyclohexan-1-yioxy}-7 -methoxy-
guinazoline, 4-{(3-ethynyl-phenyliaminc]-6-(piperidin-4-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyl-phenvhamino}-6-[ 1-(2-methoxy-acetyl}-piperidin-4-yloxyl]-7-methoxy-
guinazotline, 4-[(3-ethynyl-phenyljamincl]-6-{1-{(morpholin-4-yiycarbonyl]-piperidin-4-
yloxy}-7-methoxy-quinazoline, 4-[(3-chioro-4-flucro-phenyljaminc}-6-{1-{(cis-2,6-
dimethyl-morpholin-4-yhcarbonyll-piperidin-4-yloxy}-7-methoxy-guinazoline, 4-(3-
chioro-4-fluoro-phenyl)amine}-6-{1-[(2-methyl-morpholin-4-yl}carbonyi]-piperidin-4-
yloxy}-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyljamino}-6-{1-[{$,3)-(2-oxa-
5-aza-bicycio[2,2,11hept-5-yl)carbonyl}-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-
{(3-chioro-4-fluoro-phenyl)amino}-6-{1-{(N-methyl-N-2-methoxyethyl-aminojcarbonyl}-
piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyt)lamine]-6-(1-
ethyl-piperidin-4-yloxy)-7-methoxy-guinazoline, 4-[(3-chioro-4-fiuoro-phenyliamino}-6-
{1-[{2-methoxyethyl)carbonyil-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-
4-fiuoro-phenyljaminol-6-{1-[(3-methoxypropyl-amino)-carbonyl]-piperidin-4-yloxy}-7-
methoxy-guinazoline, 4-[(3-chioro-4-fluoro-phenyl)aminol-6-{cis-4-{N-
methanesuiphonyi-N-methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-guinazoline, 4-
[(3-chioro-4-fluoro-phenyl)amino]-8-[cis-4-(N-acetyl-N-methyl-amino)-cyclohexan-1-
yloxyl-7-rmethoxy-quinazoline, 4-{(3-chlore-4-flucro-phenylamino]-8-(frans-4-
methylamino-cyclohexan- 1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyhaminol-6-{trans-4-(N-methanesulphonyl-N-methyl-amino}-cyclohexan-1-
yloxy)-7-methoxy-guinazoline, 4-{(3-chloro-4-fluoro-phenytamino}-6-(trans-4-
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dimethylamino-cyclohexan-1-yioxy)-7-methoxy-quinazoline, 4-[{3-chioro-4-fluoro-
phenyljamino}-6-(trans-4-{N-{(morpholin-4-ylicarbonyl]-N-methyl-amino}-cyclohexan- |
T-yloxy)-7-methoxy-quinazoline, 4-{(3-chioro-4-fluoro-phenyljamine]-6-[2-(2,2-
dimethyl-6-oxo-morpholin-4-yl}-ethoxyl-7-[(8)-(tetrahydrofuran-2-ylmethoxy]-
quinazoline, 4-[(3-chloro-4-fluoro-phenyljaminol-6-(1-methanesulphonyl-piperidin-4-
yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-phenyhamino]-6-(1-cyano-
piperidin-4-yloxy)-7-methoxy-quinazoline, cetuximab, trastuzumab, ABX-EGF and
Mab ICR-62, optionally in the form of the racemates, enantiomers or diastereomers
thereof, optionally in the form of the pharmacoiogically acceptable acid addition salts
thereof, the solvates and/or hydrates thereof.

Preferred EGFR-inhibitors are selected from among 4-{(3-chloro-4-
fluorophenyljaminol-8-{{4-(morpholin-4-yl)-{-oxo-2-buten-1-y{Jamino}-7-
cyclopropylmethoxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-(N,N-
diethylamino)-1-oxo-2-buten-1-yljamino}-7-cyclopropylmethoxy-quinazoline, 4-[(3-
chioro-4-fluorophenylyamino}-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-yilamino}-7-
cyclopropylmethoxy-quinazoline, 4-[(R)-(1-phenyl-ethylyamino]-6-{{4-(morpholin-4-yi)-
1-ox0-2-buten-1-yllamino}-7-cyclopentyloxy-guinazoline, 4-[(3-chioro-4-fluoro-
phenyhamincl-8-{[4-((R}-6-methyl-2-oxe-momholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-
cyclopropyimethoxy-guinazoline, 4-[(3-chloro-4-flucro-phenyljamino]-8-{[4-((R)-6-
methyi-2-oxo-morpholin-4-vi)-1-oxo-2-buten-1-yllamino}-7-[(S)-(tetrahydrofuran-3-
yhyoxyl-quinazoline, 4-[(3-chloro-4-fluoro-phenylyamino}-8-{{4-({R)-2-methoxymathyl-
6~oxo-morphoiin-4-yi)-1-oxo-2-buten-1-yllamino}-7-cyclopropyimethoxy-quinazofine,
4-{(3-chicro-4-flucro-phenvl)amino}-6-[2-((8)-6-methyl-2-oxo-morpholin-4-yi}-ethoxyl-
7-methoxy-quinazoline, 4-{(3-chloro-4-flucrophenyl}amine]-8-({4-[N-{2-methoxy-
ethyl)-N-methyl-amino]-1-oxo-2-buten-1-yljamino)-7-cyclopropylmethoxy-quinazoline,
4-[(3-chioro-4-fiuorophenyliamino}-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yljarmino}-7-cyclopentyloxy-quinazoline, 4-[(R)-(1-phenyl-ethyl)aminc]-6-{[4-(N,N-bis-
(2-methoxy-ethyl}-amino)-1-oxo-2-buten-1-yllamino}-7-cyclopropyimethoxy-
quinazoline, 4-[(R}-(1-phenyl-ethyljaminc]-6-({4-[N-(2-methoxy-ethyl)-N-ethyl-amino)-
1-ox0-2-buten-1-yi}amino)-7-cyclopropyimethoxy-quinazoline, 4-[(R)-(1-phenyl-
ethy!)amEno}-ﬁ-({4-[N-(2-methoxykethyl)-N-me‘ehy!-amino]~1 -oxo-2-buten-1-yllamino)-
7-cyclopropylmethoxy-quinazoline, 4-[(R)-(1-phenyi-ethylamino}-6-({4-[N-
(tetrahydropyran~4-yi)-N—methyl-amino]-1-oxo~2-bufen-‘i-y'!}amino)~7~
cycfopropy&me‘thoxy-quinazdi‘ine, 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-{N,N-
dimethylamino)-1-oxo-2-buten-1-yllaminc}-7-((R)-tetrahydrofuran-3-yloxy)-
quinazoline, 4-[(3-chioro-4-fluorophenylhamino}-6-{{4-(N,N-dimethylamino)-1-oxo-2-
buten-1-yllamino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline, 4-{(3-chioro-4-
fluorophenylyaminol-8-({4-[N-(2-methoxy-ethyl)-N-methyl-amino]-1-oxo-2-buten-1-
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yitamino)-7-cyclopentyloxy-quinazoline, 4-[(3-chloro-4-flucrophenyllaminol-6-{4-(N-
cyclopropyl-N-methyl-amino)-1-oxo-2-buten-1-yilamino}-7-cyclopentyloxy-
quinazoline, 4-{(3-chloro-4-fluorophenyl)amino]-8-{[4-(N,N-dimethylamino)-1-oxo-2-
buten-1-yllamino}-7-[(R)-{tetrahydrofuran-2-ylmethoxy]-quinazoline, 4-[{3-chloro-4-
fluorophenyf)amino]-6-{[4-(N,N-dimethyiaminc)-1-oxo-2-buten-1-yllamino}-7-[(5)-
(tetrahydrofuran-2-ylymethoxyl-quinazoiine, 4-[(3-ethynyl-phenyl)amino]-6,7-bis-(2-
methoxy-ethoxy)-quinazoline, 4-[{3-chioro-4-fluorophenyhamino]-7-{3-(morpholin-4-
yl)-propyloxy]-6-[{vinyicarbonyl)aminol-quinazotine, 4-[(R)-(1-phenyl-ethylyamino}-6-
(4-hydroxy-phenyl}-7H-pyrrolo{2, 3-dlpyrimidine, 3-cyano-4-{(3-chioro-4-
fluorophenyl)amino}-6-{{4-(N,N-dimethylamino}-1-oxo-2-buten-1-yljamino}-7-sthoxy-
quinoling, 4-{[3-chlore-4-(3-flucro-benzyloxy)-phenyllamino}-6-{5-{[(2-
methanesulphonyl-ethylaminojmethyi}-furan-2-ylYquinazeline, 4-[(R)-(1-phenyl-
ethyl)amino}-6-{{4-({R}-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yllaminc}-7-
methoxy-guinazoline, 4-{(3-chloro-4-flucrophenylamino}-8-{{4-(morpholin-4-yi)-1-oxo-
2-buten-1-yllamino}-7-{(tetrahydrofuran-2-ylymethoxyl-quinazoline, 4-[(3-chloro-4-
fluorophenyhaminol-6-({4-{N,N-bis-(2-methoxy-ethyl)-aminol-1-oxo-2-buten-1-
yliamino}-7-[{tetrahydrofuran-2-yl)methoxyl-quinazoline, 4-{(3-ethynyl-phenyl)amino}-
8~{{4-(5,5-dimethyl-2-oxc-morpholin-4-yl)-1-oxo-2-buten-1-yljamino}-quinazoline, 4-
[{3-chloro-4-fluoro-phenyl)amino}-6-{2-(2, 2-dimethyl-8-oxo-morpholin-4-yi)-ethoxyl-7-
methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenylamino]-6-[2-(2,2-dimethyl-5-oxo-
morpholin-4-yhi-ethoxy]-7-[(R)-{tetrahydrofuran-2-ylimethoxyl-quinazoline, 4-[(3~
chloro-4-fluoro-phenylhamino}-7-{2-(2,2-dimethyl-6-cxo-morpholin-4-yl)-ethoxy]-6-[(S)-
(tetrahydrofuran-2-ylimethoxyj-quinazoline, 4-{(3-chloro-4-fluore-phenylyamino}-6-{2-
14-(2-oxo-morpholin-4-yl)-piperidin-1-yi}-ethoxy}-7-methoxy-quinazoline, 4-[{3-chloro-
4-fluoro-phenyljamino]-6-{ 1-(tert.-butyloxycarbonyl)-piperidin-4-yioxy]-7-methoxy-
quinazoline, 4-[(3-chioro-4-fluoro-phenyl)aminol-8-(trans-4-amino-cyclohexan-1-
yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyliaminc]-6-(trans-4-
methanesuiphonylamino-cyclohexan-1-yloxy)-7-methaxy-quinazoline, 4-[(3-chloro-4-
fluoro-phenyl}aminol-6-(tetrahydropyran-3-vloxy)-7-methoxy-quinazoline, 4-[(3-
chioro-4-fluoro-phenyl)amino}-6-( 1-methyl-piperidin-4-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenyljaminol-6-{1-[(morpholin-4-ylicarbonyll-piperidin-4-yloxy}-
7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyamino}-6-{1-
[(methoxymethyfjcarbonyil-piperidin-4-yloxy}-7-methoxy-guinazoline, 4-{{(3-chioro-4-
fluoro-phenyhamino]-8-(piperidin-3-yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-
fluoro-phenylyamino}-6-[1-(2-acetylamino-ethyl)-piperidin-4-yloxyl-7-methoxy-
quinazoline, 4-{(3-chloro-4-fluoro-phenyl)aminec]-6-(tetrahydropyran-4-yloxy)-7-
ethoxy-quinazotine, 4-{(3-chioro-4-fluoro-phenytiamino}-6-({S)-tetrahydrofuran-3-
yloxv)-7-hydroxy-guinazoline, 4-{(3-chioro-4-fluoro-phenyl)aminol-6-(ietrahydropyran-
4-yloxy)-7-(2-methoxy-ethoxy)-quinazoline, 4-[{3-chloro-4-fluoro-phenyl)amino}-6-
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{trans-4-[{(dimethylamino)sulphcnylamino]-cyclohexan-1-yloxy}-7-methoxy-
quinazoline, 4-{(3-chloro-4-flucro-phenyliamino]-&-{trans-4-{(morpholin-4-
yhcarbonylaminal-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-
phenyl)amino}-6-ftrans-4-[(morpholin-4-yhsulphonylamino]-cyclohexan-1 -yloxy}-7-
methoxy-quinazoline, 4-{{3-chloro-4-flucro-phenyl)aminol-6-(tetrahydropyran-4-
yloxy)-7-(2-acetylamino-ethoxy)-quinazoline, 4-[{3-chioro-4-flucro-phenyliaminel-6-
(tetrahydropyran-4-yloxy)-7-(2-methanesulphonylamino-ethoxy)-aguinazoline, 4-[(3-
chloro-4-fluoro-phenyl)amino}-6-{1-{(piperidin-1-y)carbonyl]-piperidin-4-vioxy}-7-
methoxy-quinazoline, 4—[(3~chloro-4-ﬂuoro—phényl)amino]-ew(1 ~aminocarbonylmethyl-
piperidin-4-yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-phenyl)amino}-6-(cis-
4-{N-[(tetrahydropyran-4-yl)carbonyl}-N-methyl-amino}-cyclohexan-1-yloxy)-7~
methoxy-quinazeline, 4-{(3-chioro-4-fluoro-phenyliaminol}-6-(cis-4-{N-[(morpholin-4-
yhcarbonyl]-N-methyl-aminc}-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-{(3-
chioro-4-fluoro-phenyliaminol-6-(cis-4-{N-{{rmorpholin-4-ysulphonyi]-N-methyi-
amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-
phenyljamino}-6-(trans-4-ethansulphonylamino-cyciohexan-1-yloxy)-7-methoxy-
guinazoline, 4-(3-chloro-4-fluocro-phenylaminc}-8-(1-methanesulphonyl-piperidin-4-
yloxy)-7-ethoxy-quinazoline, 4-{{3-chloro-4-fluoro-phenyljamino}-6-(1-
methanesulphonyl-piperidin-d-yioxy)-7-(2-methoxy-ethoxy)-quinazoline, 4-{(3-chloro-
4-fluoro-phenyljaminec]-6-[1~(2-methoxy-acetyl)-piperidin-4-yloxyl-7-(2-methoxy-
ethoxyj-quinazoline, 4-[(3-chloro-4-fluoro-phenylyamino]-6-(cis-4-acetylamino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-ethynyl-phenyl)amino}-6-[1-(tert.-
butyloxycarbonyl)-piperidin-4-yloxyl-7-methoxy-quinazoline, 4-[(3-ethynyl-
phenyi)amino}-ﬁ-(te‘crahydrépyran-@—yioxy]—-?-methoxy-quinazo!ine, 4-{(3-chloro-4-
fluoro-phenylyamino}-6-(cis-4-{N-[(piperidin-1-yl}carbonyl]-N-methyl-amino}-
cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)aminoc]-6-
{cis-4-{N-{(4-methyl-piperazin-1-yljcarbonyl}-N-methyl-aminc}-cyclohexan-1-yloxy)-7-
methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyljamino]-6-{cis-4-[{morphoiin-4-
yijcarbonylamino}-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyljamino}-6-{1-{2-(2-oxopyrrolidin-1-yljethyi]-piperidin-4-yloxy}-7-methoxy-
quinazoline, 4-[{3-chloro-4-fluoro-phenyllamino}-G-{1-[(morpholin-4-yl)carbonyl]-
piperidin-4-yloxy}-7-(2-methoxy-ethoxy)-quinazotine, 4-[(3-ethynyl-phenyliamino]-6-
(1-acetyl-piperidin-4-yloxy)-7-methoxy-quinazoline, 4-{(3-ethynyl-phenyl)amino]-8-{1-
methyl-pipetidin-4-yloxy)-7-methoxy-quinazoline, 4-[(3-ethynyl-phenylamino]-6-(1-
methanesuiphonyl-piperidin-4-vloxy)-7-methoxy-guinazoline, 4-{(3-chloro-4-flucro-
phenyl)aminol}-6-{1-methyl-piperidin-4-yloxy)-7(2-methoxy-ethoxy)-quinazolineg, 4-[(3-
chloro-4-fluoro-phenyl)amino]-6-(1-isopropyloxycarbonyl-piperidin-4-yloxy)-7-
methoxy-quinazoline, 4-{(3-chioro-4-fluoro-phenylamino]-8-(cis-4-methylamino-
cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-{(3-chioro-4-flucro-phenyl}amino]-6-
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{cis-4-IN-(2-methoxy-acety!}-N-methyl-amino]-cyciohexan-1-yloxy}-7-methoxy-
quinazoline, 4-[(3-ethynyl-phenyliamino}-6~(piperidin-4-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyi-phenyllamino}-6-[1-(2-methoxy-acetyl)-piperidin-4-yloxy]-7-methoxy-
quinazoline, 4-[(3-ethynyl-phenyllaminc}-6-{1-[(morpholin-4-yl)carbonyl]-piperidin-4-
yloxy}-7-methoxy-gquinazoline, 4-{{3-chloro-4-fiuoro-phenyljaminol-6-{1-{{cis-2,6-
dimethyl-morpholin-d-ylycarbonyl}-piperidin-4-yloxy}-7-methoxy-guinazoline, 4-[{3-
chioro-4-fluoro-phenyl)amino}-8-{1-{(2-methyl-morpholin-4-yljcarbonyl}-piperidin-4-
yioxy}-7-methoxy-quinazoline, 4-{(3-chloro-4-fiuoro-phenyljamino}-8-{1-{(8.5)-(2-oxa-
5-aza-bicyclo[2,2, 1]hept-5-yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-
[{3-chioro-4-flucro-phenyl)aminol-6-{1-[(N-methyl-N-2-methoxyethyl-amino)carbonyll-
piperidin-4-yloxy}-7-methoxy-quinazoline, 4-{(3-chioro-4-fluoro-phenyl)aminc]-6-{1-
ethyl-piperidin-4-yloxy)-7-methexy-guinazoline, 4-{(3-chloro-4-fluoro-phenyliamino}-6-
{1-{(2-methoxyethyljcarbonyl]-piperidin-4-yloxy}-7 -methoxy-quinazoline, 4-{(3-chioro-
4-fluoro-phenyliaminc}-6-{1-{{3-methoxypropyl-amino)-carbonyll-piperidin-4-yioxy}-7-
methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenylyaminol-8-[cis-4-(N-
methanesulphonyl-N-methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline, 4-
[(3-chioro-4-flucro-phenylaminc]-8-[cis-4-(N-acetyl-N-methyl-aminoc)-cyclohexan-1-
yloxy]-7-methoxy-guinazoline, 4-[(3-chloro-4-flucro-phenyl)amino]-8-(trans-4-
methylamino-cyclohexan-1-yloxy}-7-methoxy-quinazoiine, 4-[(3-chloro-4-fluoro-
phenylyamino]-6-[trans-4-(N-methanesulphonyl-N-methyl-amino)-cyciohexan-1-
yloxy]-7-methoxy-gquinazoline, 4-{(3-chloro-4-fluoro-phenyl)amino}-6-(trans-4-
dimethylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoling, 4-{(3-chioro-4-flucro-
phenyl)amino}-6-(trans-4-{N-[(morpholin-4-yljcarbonyl}-N-methyl-aminc}-cyclohexan-
1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-phenyllaminol-6-{2-(2,2-
dimethyi-8-oxo-morpholin-4-yl)-ethoxy}-7-[(S)-(tetrahydrofuran-2-ylimethoxyl-
quinazoline, 4-[{3-chloro-4-flucro-phenyi)aminol-6-(1-msethanesulphonyl-piperidin-4-
yloxy)-7-methoxy-guinazoline, 4-{(3-chioro-4-fluorc-phenyl)amine]-6-(1-cyano-
piperidin-4-yloxy)-7-methoxy-quinazoline, and cetuximab, optionally in the form of the
racemates, enantiomers or diastereomers thereof, optionally in the form of the
pharmacologically acceptable acid addition salts thereof, the solvates and/or
hydrates thereof.

It is particularly preferable within the scope of the present invention to use those
EGFR-inhibitors which are selected from among 4-{(3-chloro-4-flucrophenyl}aminol-
6-{[4-{morpholin-4-yl}-1-oxo0-2-buten-1-ytlamino}-7 -cyclopropylmethoxy-quinazoline,
4-[(R)-(1-phenyl-ethyl)amino}-6-{{4-(morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-
cyclopentyloxy-quinazoline, 4-[{3-chloro-4-fluoro-phenylamino]-6-{{4-((R}-6-methyl-
2-oxo-morpholin-4-yi)-1-oxo-2-buten-1-yllamino}-7-{(S)-(tetrahydrofuran-3-ylyoxyl-
guinazoline, 4-{(3-chioro-4-fluoro-phenylyamino}-8-[2-((8)-8-methyl-2-oxo-morpholin-



- 235 -
WO2000/050248 PCTIEP2008/063998

4-yl}-ethoxyl-7-methoxy-guinazoline, 4-[{3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-
methoxy-ethyl)-N-methyl-aminol}-1-oxc-2-buten-1-yl}aminoc)-7-cyclopropylmethoxy-
quinazoline, 4-[{R)-{1-phenyl-sthyl)amino}-8-({4-[N-(tetrahydropyran-4-yl)-N-meathyl-
amino}-1-oxo-2-buten-1-yl}amino)-7-cyclopropylmethoxy-quinazoline, 4-[{3-chioro-4-
fluorophenyljamino}-6-({4-{N-(2-methoxy-ethyl)-N-methyl-aminol-1-oxo-2-buten-1-
yl}amino}-7-cyclopentyloxy-quinazoline, 4-{(3-chioro-4-fluorophenyl)amino}-6-{[4-
(N,N-dimethylamino}-1-oxo-2-buten-1-yllamino}-7-{(R)-(tetrahydrofuran-2-
y)methoxyl-quinazoline, 4-[(3-ethynyl-phenyljaminol-6,7-bis-(2-methoxy-ethoxy}-
quinazoline, 4-[(R}-(1-phenyl-ethyl}amino}-6-{4-hydroxy-phenyl)}-7H-pyrrolo[2, 3~
d]pyrimidine, 3-cyano-4-{(3-chiore-4-fluorophenylaminol-6-{[4-(N,N-dimethylamino)-
t-oxo-2-buten-1-yljamino}-7-ethoxy-quinoline, 4-{(R)~(1-phenyl-ethyljamino}-6-{{4-
((R)-8-methyi-2-oxo-morpholin-4-yi)-1-oxo-2-buten-1-yljamino}-7-methoxy-
guinazoline, 4-[(3-chloro-4-fluorophenylyamino]-6-{{4-(morpholin-4-yl}-1-oxo-2-buten-
1-yllamino}-7-{{ietrahydrofuran-2-ymethoxyl-quinazoline, 4-{(3-ethynyl-
phenyliamino}-6-{[4-(5,5-dimethyi-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yljamino}-
quinazoline, 4-{(3-chloro-4-flucro-phenyl)aminc]-8-{2-[4-(2-oxo-morpholin-4-yl)-
piperidin-1-yll-ethoxy}-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-phenyljamino]-6-
(trans-4-amino-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyljaminol-6-(trans-4-methanesuiphonylamino-cyciohexan-1-yloxy)-7-methoxy-
quinazoline, 4-[(3-chioro-4-fluoro-phenyljamino}-8-(tetrahydropyran-3-yloxy)-7-
methoxy-quinazoline, 4-{(3-chloro-4-fluaro-phenyl)aminol-6-{1-{{morpholin-4-
vijcarbonyl}-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyl)amino]-6-(piperidin-3-yloxy)-7-methoxy-quinazoline, 4-[{3-chioro-4-fiuoro-
phenyhamino]-6-[ 1-(2-acetylamino-ethyl)-piperidin-4-yioxy]-7-methoxy-guinazoline, 4-
[(3—ch§0ro-4»ﬂuoro—phenyi}amino]—@-(tetrahydropyran—4-yony)-T-@thcxy-quinazo!ine,
4-[(3-chioro-4-fluoro-phenyljamino}-6-{trans-4-[(morpholin-4-yl)carbonyiamino}-
cyclohexan-1-yloxy}-7-methoxy-auinazoling, 4-[(3-chloro-4-fluoro-phenyi)amino}-6-{1-
[{piperidin-1-yl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-
fluoro-phenyljamino}-6-(cis-4-{N-[(morpholin-4-yl)carbonyi]-N-methyl-aminc}-
cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amingc]-6-
(trans-4-ethansulphonylamino-cyclohexan-1-yloxy)-7-methoxy-guinazoline, 4-[(3~
chloro-4-fluoro-phenyl)amino}-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-(2-
methoxy-ethoxy}-quinazoline, 4-[{3-chloro-4-fiuoro-phenyljamino}-6-{1-(2-methoxy-
~acetyl})-piperidin-4-yloxy}-7-(2-methoxy-ethoxy)-quinazoline, 4-[(3-ethynyl-
phenyllaminol-8-(ietrahydropyran-4-yloxyl-7-methoxy-quinazoline, 4-[(3-chioro-4-
fluoro-phenyliamino}-6-(cis-4-{N-{(piperidin-1-yljcarbonyl}-N-methyl-aminc}-
cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-flucro-phenylamino]-6-
{cis-4-[{morpholin-4-yl)carbonylaminol-cyclohexan-1-yloxy}-7-methoxy-quinazoling,
4-{(3-chloro-4-flucro-phenyljamino}-6-{1-[2-(2-oxopyrrolidin-1-yiethyl}-piperidin-4-
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yloxy}-7-methoxy-quinazoline, 4-{(3-ethynyi-phenylhamino}-6-( 1-acetyl-piperidin-4-
yloxy)-7-methoxy-quinazoline, 4-[(3-ethynyl-phenyl}aminc]-8-(1-methyl-piperidin-4-
yloxy)-7-methoxy-quinazofine, 4-{(3-ethynyl-phenyl)amino}-8-(1-methanesulphonyl-
piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyamino]-6-(1-
methyl-piperidin-4-yloxy)-7{2-methoxy-ethoxy}-quinazoline, 4-[(3-ethynyl-
phenyhaminol-6-{1-{(morpholin-4-yhcarbonyl]-piperidin-4-yloxy}-7-methoxy-
quinazoline, 4-[(3-chioro-4-fluoro-phenyljamino}-6-{ 1-{(N-methyl-N-2-methoxyethyi-
amins)carbonyil-piperidin-4-y!oxy}-7—methoxy-quinazoline, 4-{(3~chloro-4-fluoro-
phenylyaminc]-6-(1-ethyl-piperidin-4-yloxy)-7-methoxy-quinazoline, 4-[{3-chloro-4-
fluoro-phenyljamino}-6-[cis-4-(N-methanesulphonyl-N-methyl-aminoc)-cyclohexan-1-
yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyljamino}-6-[cis-4-(N-acetyl-
N-methyl-amino)-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-[(3-chiaro-4-fiuoro-
phenyhamino}-6-(trans-4-methylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenylyamino}-6-[trans-4-(N-methanesulphonyl-N-methyl-
amino)-cyclohexan-1-yloxyl-7-methoxy-quinazoline, 4-{(3-chioro-4-fiuoro-
phenyliamino}-6-{trans-4-dimethylamino-cyclohexan-1-yloxy}-7-methoxy-guinazoline,
4-[(3-chloro-4-fluoro-phenyljaminec]-6-(trans-4-{N-{(morpholin-4-yi)carbonyi}-N-
methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-
phenyliamino]-6-[2-(2,2-dimethyl-6-oxo-morpholin-4-yl)-ethoxy}-7-[(S)-
(tetrahydrofuran-2-yl)methoxyl-quinazoline, 4-[{3-chloro-4-flucro-phenylaminol-8-(1-
methanesulphonyl-piperidin-4-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-
phenylyamino}-8-(1-cyano-piperidin-4-yioxy)-7-methoxy-quinazoline, and 4-{(3-chioro-
4-fluoro-phenyl)aminol-6-{1-[(2-methoxyethyl)carbonyl}-piperidin-4-yloxy}-7-methoxy-
guinazoline, optionally in the form of the racemates, enantiomers or diastereomers
thereof, optionally in the form of the pharmacologically acceptable acid addition salts
thereof, the solvates and/or hydrates thereol.

Particularly preferred EGFR-inhibitors according to the invention are the compounds
selected from among 4-{(3-chloro-4-fluorophenyl)aminol-8-{{4-(morpholin-4-yi)-1-
oxo-2-buten-1-yllamino}-7-cyclopropyimethoxy-quinazoline, 4-{(3-chioro-4-fluore-
phenyljamino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yllamino}-7-
[(8)-(tetrahydrofuran-3-yi)oxy]-quinazoline, 4-{{3-chloro-4-fluoro-phenylaminoc]-6-[2-
((S)-B-methyl-2-oxo-morpholin-4-yl)-sthoxy]-7-methoxy-quinazoline, 4-{(3-chloro-4-
ﬂuorephenyl}amino}—6~({4-[!\!-(2»methcxy—ethy!}»N—methyf~ami‘no]-1~oxo-2~buten~‘l-
yllamino}-7-cyclopropylmethoxy-quinazoline, 4-[(3-ethynyl-phenyljamino}-6,7-bis-(2-
methoxy-ethoxy)-quinazoline, 4-[(3-chloro-4-flucrophenyllamino]-6-{{4-(morpholin-4-
ylj-1-oxo-2-buten-1-yljamino}-7-{{tetrahydrofuran-2-yl)methoxy}-quinazoline, 4-[(3-
gthynyl-phenyl)aminoc]-6-{[4-(5,5-dimethyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-
yllamino}-quinazoline, 4-{(3-chloro-4-flucro-phenyiamino}-6-(trans-4-
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methanesulphonylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro4-
fluoro-phenyliamino]-8-(tetrahydropyran-3-yloxy)-7-methoxy-quinazoling, 4-{(3-
chioro-4-fluoro-phenylyamino]-8-{1-[(morpholin-4-yl)carbonyl}-piperidin-4-yloxy}-7-
methoxy-quinazoline, 4-[(3-chioro-4-flucro-phenylyaminoc]-6-{1-[2-(2-oxopyrrolidin-1-
yhethyl}-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-{(3-ethynyl-phenyl)amino}-6-(1-
acetyl-piperidin-4-yloxy)-7-methoxy-quinazotline, 4-[(3-ethynyl-phenyljamino]-6-(1-
methyl-piperidin-4-yloxy)-7-rethoxy-guinazoline, 4-{(3-ethynyl-phenyhamino}-6-(1-
methanesulphonyl-piperidin-4-yloxy)-7-methoxy-guinazoline, 4-[(3-ethynyl-
phenylamino]-6-{1-[(morpholin-4-ylycarbonylj-piperidin-4-yloxy}-7-methoxy-
guinazoline, 4-{(3-chioro-4-fluorc-phenylyamino}-6-{1-[(2-methoxyethyl)carbonyl}-
piperidin-4-vioxy}-7-methoxy-guinazoline, 4-{(3-chloro-4-fluorc-phenyl)aminol}-6-icis-
4-(N-methanesulphonyl-N-methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-
guinazoline, 4-{(3-chloro-4-fluoro-phenyljaminol-6-{cis-4-(N-acetyl-N-methyl-amino}-
cyciohexan-1-yloxyl-7-methoxy-quinazoling, 4-[(3-chloro-4-fluoro-phenyljamino}-6-
{trans-4-methylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-
fluoro-phenylaminol-8-[trans-4-(N-methanesulphonyl-N-methyl-amino)-cyclohexan-
1-yloxy}-7-methoxy-quinazoline, 4-{(3-chloro-4-flucro-phenyl)aminol-6-(trans-4-
dimethylamino-cyclochexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-
phenylamino]-8-(trans-4-{N-[{morpholin-4-ylcarbonyl}-N-methyl-amino}-cyclchexan-
1-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyl)amina}-6-{2-(2,2-
dimethyl-6-oxo-morpholin-4-ylj-ethoxy]-7-[(5)-{tetrahydrofuran-2-ylymethoxyl-
guinazoline, 4-[(3-chloro-4-fluoro-phenyljamino}-6-(1-methanesulphonyl-piperidin-4-
yloxy)-7-methoxy-quinazoiine and 4-{(3-chloro-4-fluoro-phenyljaminc]-8-(1-cyano-
piperidin-d-yloxy)-7-methoxy-quinazoline, optionally in the form of the racemates,
enantiomers or diastereomers thereof, optionally in the form of the phamacologically
accepiable acid addition salts thereof, the solvates and/or hydrates thereof.

By acid addition salts with pharmacologically acceptable acids which the EGFR-
inhibitors may be capable of forming are meant, for example, salts selected from
among the hydrochloride, hydrobromide, hydroiodide, hydrosulphate,
nydrophosphate, hydromethanesulphonate, hydronitrate, hydromaleate,
hydroacetate, hydrobenzoate, hydrocitrate, hydrofumarate, hydrotarirate,
hydrooxalate, hydrosuccinate, hydrobenzoate and hydro-p-toluenesulphonate,
preferably hydrochloride, hydrobromide, hydrosulphate, hydrophosphate,
hydrofumarate and hydromethanesulphonate.

Examples of dopamine agonists which may be used preferably include compounds
selected from among bromocripting, cabergeline, alpha-dihydroergocryptine, fisuride,
pergolide, pramipexol, roxindol, ropinirol, talipexol, terguride and viczan, Any
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reference fo the above-mentioned dopamine agonists within the scope of the
present invention inciudes a reference to any pharmacolegically acceptable acid
addition salts and optionally hydrates thereof which may exist. By the physiologically
acceptable acid addition salts which may be formed by the above-mentioned
dopamine agonists are meant, for example, pharmaceutically acceptable salts which
are selected from the salts of hydrochléric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methanesulphonic acid, acetic acid, fumaric acid, succinic acid,
lactic acid, citric acid, tartaric acid and maleic acid. '

Examples of Hi-antihistamines preferably include compounds selected from among
epinastine, cetirizine, azelastine, fexofenadine, levocabastine, loratadine,
mizolastine, ketotifen, emedastine, dimetinden, clemastine, bamipin,
cexchlorpheniramine, pheniramine, doxylamine, chlorophenoxamine,
dimenhydrinate, diphenhydramine, promethazine, ebastine, desloratidine ana
meclozine. Any reference to the above-mentioned H1-antihistamines within the
scope of the present invention includes a reference to any pharmacologically
acceptable acid addition salts which may exist.

Examples of PAF-antagonists preferably include compounds selected from among
4-(2-chiorophenyl)-8-methyi-2-[3{4-morpholinyl)-3-propanon-1-yi]-6iH-thieno-[{3,2-f}-
[1,2,41}triazolol4,3-a]i1.4ldiazepines, 6-(2-chlorophenyl}-8 8-dihydro-1-methyl-8-{(4-
morpholinylicarbonyi]-4H,7H-cyclo-penta-[4,5}thieno-{3,2-f{1,2 4 ]triazolof4, 3-
al[1,4]diazepines.

MRP4-inhibitors used are preferably compounds selected from among AN-acetyi-
dinitrophenyl-cysteine, cGMP, cholate, diclofenac, dehydroepiandrosterone 3-
giucuronide, dehydroepiandrosterone 3-sulphate, ditazep, dinifrophenyl-s-
glutathione, estradiol 17-beta-glucuronide, estradiol 3,17-disulphate, estradiol 3-
glucuronide, estradiol 3-suiphate, estrone 3-sulphate, flurbiprofen, folate, N5-formyl-
etrahydrofolate, glycocholate, clycolithocholic acid sulphate,

ibuprofen, indomethacin, indoprofen, ketoprofen, lithocholic acid sulphate,
methotrexate, MK571 ((E)-3-[[{3-[2-(7 -chloro-2-quinalinylethenyliphenyl}-{I3-
dimethylamino)-3-oxopropylithiolmethylithiol-propanoic acid), alpha-naphthyl-beta-D-
glucuronide, nitrobenzyl mercaptopurine riboside, probenecid, PSC833, sildenafil,
sulfinpyrazone, taurochenodeoxycholate, taurocholate, taurodeoxycholate,
taurolithocholate, taurclithocholic acid sulphate, fopotecan, {requinsin and zaprinast,
dipyridamele, optionally in the form of the racemates, enantiomers, diastereomers
and the pharmacologically acceptable acid addition salts and hydrates thereof,
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Preferably the invention relates to the use of MRP4-inhibitors for preparing a _
pharmaceutical composition for the treatment of respiratory complainis, containing
the PDE4B-inhibitors and MRP4-inhibitors, the MRP4-inhibitors preferably being
selected from among N-acetyl-dinitrophenyl-cysteine, dehydroepiandrosterone 3-
sulphate, dilazep, dinifrophenyl-S-glutathione, estradiol 3,17-disulphate, flurbiprofen,
glycocholate, glycolithocholic acid suiphate, ibuprofen, indomethacin, indoprofen,
lithocholic acid sulphate, MK571, PSCB833, sildenafil, taurochencdeoxycholate,
taurocholate, taurolithocholate, taurolithocholic acid sulphate, trequinsin and
zaprinast, dipyridamoie, optionally in the form of the racemates, enantiomers,
diastereomers and the pharmacologically acceplable acid addition salis and hydrates
theraof.

The invention relates more preferably to the use of MRP4-inhibitors for preparing &
phammaceutical composition for treating respiratory complaints, containing the
PDE4B-inhibitors and MRP4-inhibitors according to the invention, the MRP4-
inhibitars preferably being selected from among dehydroepiandrosterone 3-sulphate,
estradiol 3,17-disulphate, flurbiprofen, indomethacin, indoprofen, MK571,
taurocholate, optionally in the form of the racemates, enantiomers, diastereomers
and the pharmacoiogically acceptable acid addition salts and hydrates thereof. The
separation of enantiomers from the racemates can be carried out using methods
known from the art (e.g. chromatography on chiral phases, efc.) .

By acid addition salts with pharmacologically acceptable acids are meant, for
example, salis selected from among the hydrochlorides, hydrobromides,
hydroiodides, hydrosulphates, hydrophmsphates, hydromethanesuiphonates,
hydronitrates, hydromaleates, hydroacetates, hydrobenzoates, hydrocitrates,
hydrofumarates, hydrotarirates, hydrooxalates, hydrosuccinates, hydrobenzoates
and hydro-p-toluenesulphonates, preferably the hydrochiorides, hydrobromides,
hydrosulphates, hydrophosphates, hydrafumarates and hydromethanesulphonates.

The invention further relates to pharmaceutical preparations which contain a triple
combination of the PDE4B-inhibitors, MRP4-inhibitors and another active substance
according o the invention, such as, for example, an anticholinergic, a stercid, an
L.TD4-antagonist or a betamimetic, and the preparation thereof and the use thereof

- for treating respiraiory complaints.

Compounds which miay be used as INOS inhibifors are compounds selected from
ameng: S-(2-aminoethyljisothiourea, aminoguanidine, 2-aminomethyipyridine, AMT,
L-canavaning, 2-iminopiperidine, S-isopropylisothiourea, S-methylisothiourea, S-
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ethylisothiourea, S-methyltiocitrullin, S-ethylthiocifrulline, L-NA (N”-nitro-L-arginine),
L-NAME (N®-nitro-L-argininemethylester), L-NMMA (N®-monomethyl-L-arginine), L-
NIO (N*-iminoethyl-L-ornithine), L-NIL (N*-iminoethyl-lysine), (S)-6-
acetimidoylamino-2-amino-hexanoic acid (1H-tetrazol-5-yl)-amide (SC-51) {J. Med.
Chem. 2002, 45, 16868-1688), 1400W, (S)-4-(2-acetimidoylamino-ethyisulphanyt)-2-
amino-butyric acid (GW274150) (Bioorg. Med. Chem. Letf, 2000, 10, 597-600), 2-[2-
(4-methoxy-pyridin-2-yl)-ethyi]-3H-imidazo[4,5-b]pyridine (BYK181023} (Mol.
Pharmacol. 2008, 68, 328-337), 2-((R)-3-amino-1-phenyl-propoxy)-4-chioro-5-
fluorobenzonitrile (WO 01/62704), 2-((1R,38)-3-amino-4-hydroxy-1-thiazol-5-yl-
butylsulphanyl)-6-trifiuoromethyl-nicotinonitrile (WO 2004/041794), 2-{(1R.38}-3-
amino-4-hydroxy-1-thiazol-5-yl-butylsulphanyl)-4-chloro-benzonitrile (WO
2004/041794), 24(1R.38)-3-amino-4-hydroxy-1-thiazol-5-yl-butylsulphanyl}-5-chloro-
benzonitrile (WO 2004/041794), (28.4R}-2-amino-4-{2-chloro-5-trifiuoromethyl-
phenyisulphanyl)-4-thiazol-5-yl-butan-1-ol (WG 2004/0417924), 2-((1R.38)-3-amino-4-
hydroxy-1-thiazol-5-yi-butylsulphanyl)-5-chloro-nicotinonitrile (WO 2004/041794), 4~
((8)-3-amino-4-hydroxy-1-phenyl-butylsulphanyl}-6-methoxy-nicotinonitrile (WO
02/090332), substituted 3-phenyl-3,4-dihydro-1-isoquinolinamine such as e.g. AR-
C102222 {J. Med. Chem. 2003, 46, 913-9186), (15.55.6R)-7-chloro-5-methyl-2-aza-
bicyclol4.1.0Jhept-2-en-3-ylamine {ONO-1714) (Biochem. Biophys. Res. Commun,
2000, 270, 663-6867), (4R 5R)-5-ethyl-4-methyl-thiazolidin-2-ylideneamine (Bioorg.
Med. Chem. 2004, 12, 4101), (4R, 5R)-5-ethyl-4-methyl-selenazolidin-2-ylideneamine
{Bioorg. Med. Chem. Lett. 2005, 15, 1361), 4-aminotetrahydrobiopterine (Curr. Drug
Metabol. 2002, 3, 119-121), (E)-3-(4-chloro-phenyl)-N-(1-{2-0x0-2-[4-(6-
triflucromethyl-pyrimidin-4-yloxy)-piperidin-1-yi}-ethylcarbamoyl}-2-pyridin-2-yl-ethyl)-
acrylamide (FR260330) (Eur. J. Pharmacol. 2005, 508, 71-76), 3-(2,4-difluoro-
phenyl)-6-[2-(4-imidazol-1-yimethyl-phenoxy)-ethoxy]-2-phenyl-pyridine (PPA250) (J.
Pharmacol. Exp. Ther. 2002, 303, 52-57), methyl 3-{[{(benzof1,3]dioxol-5-ylmethyl)-
carbamoyl]-methyl}-4-(2-imidazol-1-yl-pyrimidin-4-yl)-piperazine-1-carboxylate (BBS-
1) (Drugs Future 2004, 29, 45-52), (R)-1-(2-imidazol-1-yl-6-methyl-pyrimidin-4-yi)-
pyrrolidine-2-carboxylic acid (2-benzo[1,3]dioxol-5-yl-ethyl)-amide (BBS5-2) (Drugs
Future 2004, 29, 45-52) and the pharmaceutical salts, prodrugs or solvates thereof.

Examples of INOS-inhibitors within the scope of the present invention may also
include antisense oligonucleotides, particuiarly those antisense cligonuclectides
which bind iNOS-coding nucleic acids. For example, WO 01/52902 describes
antisense oligonucleotides, particularly antisense oligonucieotides, which bind iNOS
coding nucieic acids, for modulaiing the expression of INOS, INOS-antisense
oligonucleotides as described particularly in WO 01/52902 may therefore also be
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combined with the PDE4-inhibitors of the present invention on account of their similar
effect to the INOS-inhibitors.

Compounds which may be used as SYK-inhibitors are preferably compounds
selected from among:
2-{(2-aminoethyllamino]-4-[(3-bromophenyllamino}-5-pyrimidinecarboxamide;
2-{[7-(3 A-dimethoxyphenyllimidazo{1,2-c]pyrimidin-5-ylJaminol-3-
pyridinecarboxamide;

6-{[5-fluoro-2-[3 4 5-frimethoxyphenyl)aminc]-4-pyrimidinyilamino}-2, 2-dimethyi-2H-
pyridof3,2-bj-1 4-oxazin-3(4H)-one;
N-{3-bromo-7-{(4-methoxyphenyi}-1,6-naphthyridin-5-yl}]-1,3-propanediamine
7-{(4-methoxyphenyl)-N-methyl-1,8-naphthyridin-5-amine;
N-[7-{4-methoxyphenyl)-1,6-naphthyridin-5-yi]-1,3-propanediamine;
N-[7-(2-thienyl)-1,6-naphthyridin-5-yl-1, 3-propanediamine;
N-[7-[4-(dimethylamino)phenyl]-1,6-naphthyridin-5-yll-1,2-ethanediamine;
N-[7-(4-methoxyphenyl)-2-(triflucromethyl)-1,6-naphthyridin-5-yl}- 1,3-
propanediamine;
N-[7-(4-methoxyphenyl)-3-phenyl-1,6-naphthyridin-5-yi}-1,3-propanediamine;
N-{7-phenyl-1,6-naphthyridin-5-yi)-1,3-propanediamine;
N-[7-(3-fluorophenyl)-1,6-naphthyridin-5-yi]-1,3-propanediamine;
N-[7-(3-chlorophenyl)-1,6-naphthyridin-5-yi}-1,3-propanadiamine;
N-[7-{3-(trifluoromethoxyiphenyll-1,6-naphthyridin-5yl}-1, 3-propanediamine;
N-{7-{(4-fluorophenyl}-1,6-naphthyridin-5-yi}-1,3-propanediamine;
N-{7-(4-fluorophenyl}-1,8-naphthyridin-5-yi]-1,3-propanediaming;
N-[7-(4-chiorophenyl)-1,6-naphthyridin-5-yi}-1,3-propanediamine,;
N-[7-(4-methyl{1,1"-biphenyl}-4-y1)-1,6-naphthyridin-1,3-propanediamine;
N-{7-{4-{dimethylamino)phenyl}-1,6-naphthyridin-5-yl}-1, 3-propanediamine;
N-{7-{4-{diethylamino)phenyl}-1,6-naphthyridin-5-yl}-1,3-propanediamine;
N-[7-[4-{4-morpholinyliphenyll-1,6-naphthyridin-5-yll-1,3-propanediamine;
N-[7-{4-[[2-(dimethylamino)ethyljmethyiamino]phenyl]-1,8-naphthyridin-5-yl}-1,3-
propanediaming;
N-[7-{(4-bromophenyl)-1,8-naphthyridin-5-yi}-1,3-propanediamine;
N-[7-{4-methylphenyl)-1,6-naphthyridin-5-yi}-1,3-propanediamine;
N-[7-[4~(methylthio)phenyl]-1,6-naphthyridin-5-yi}-1,3-propanediamine;
N-[7-[4-(1-methylethyl)phenyl}-1,6-naphthyridin-5-y!]-1,3-propanediamineg;
7-|4-(dimethylamino)phenyll-N-methyl-1,8-naphthyridin-5-amine;
7-[4-(dimethylaminc)phenyl}-N,N-dimethyl-1,6-naphthyridin-5-amine;
N-[7-[4-(dimethylamino)phenyll-1 6-naphthyridin-5-yl}-1,4-butanediamine;
N-[7-{4-{dimethylamino)phenyl]-1,6-naphthyridin-5-yi]-1,5-pentanediamine;
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3-[[7-[4-(dimethylaminc)phenyl]-1,6-naphthyridin-5-yljoxy}-1-propanol;
4-[5-{4-aminobutoxy)-1,6-naphthyridin-7-yl}-N,N-dimethyl-benzenamine;
4-517-14~(dimethylamino)phenyl}-1,6-naphthyridin-5-ylJamino}- 1-butanol
N-[7-{4-(dimethylamino)phenyl]-1,6-naphthyridin-5-yl}-N-methyi-1,3-propanediaming;
N-[7-{4-(dimethylamino)phenyl]-1,6-naphthyridin-5-yi]-N'-methyl-1,3-propanediamine;
N-[7-{4-(dimethylamino)phenyl]-1,8-naphthyridin-5-yl]-N, N'-dimethyl-1,3-
propanediamine;
1-amino-3-[[7{4-(dimethylamino)phenyl}-1,6-naphthyridin-5-yllamino}-2-propanal;
N-[7-[4-(dimethylamino)phenyl}-1,8-naphthyridin-5-yi}-2, 2-dimethyl-1,3-
propanediamine;
7-[4-(dimethylaminophenyl]-N-(3-pyridinylmethyl}-1,8-naphthyridin-53-amine;
N-[(2-aminophenylymethyl]-7-[4-(dimethylamino)phenyl]-1,6-naphthyridin-5-amine;
N-{7-{6-{dimethylamino)[1, 1-biphenyi}-3-yl}-1,8-naphthyridin-5-yt}-1,3-
propanediamine, ; _
N-[7-{3-chicro-4-(diethylamino)phenyl}-1,6-naphthyridin-5-yl}-1,3-propaneadiamine;
N-[7-{4-(dimethylamino)-3-methoxyphenyl]-1,6-naphthyridin-5-yl]-1,3-
propanediamine;
N-[7-[4-(diethylamino)phenyl]-3-methyl-1,6-naphthyridin-5-yI}-1,3-propanediamine;
N-[7-(3"-fluoro[1,1'-biphenyi}-3-yi)-1,6-naphthyndin-5-yl}-1,2-ethanediamine,
N-[7-{4-methoxyphenyl)-1,8-naphthyridin-5-yi}-1,6-naphthyridine-1,3-propanediamine;
- N,N"-bis(3-aminopropyl)-7-(4-methoxyphenyl)-2,5-diamine;
N-[7-(4-methoxyphenyl)-2-(phenyimethoxy)-1,6-naphthyridin-5-yi]-1,8-naphthyridine-
1,3-propanediamine;
N5-(3-aminopropyl)-7-(4-methoxyphenyl)-N2-(phenylmethyi)-2, 5-diamine;
N-[7-(2-naphthaienyl)-1,6-naphthyridin-5-yi]-1,3-propanediamine;

N-[7-(2'-fluorol1, 1-biphenyl}-4-yl)-1,8-naphthyridin-5-yl}-1,3-propanediamine;
N-{7-(3,4,5-trimethoxyphenyl}-1,6-naphthyridin-5-y1}-1,3-propanediamine;
N-[7-(3,4-dimethyiphenyl)-1,6-naphthyridin-5-yi}-1,3-propanediamine;
1-amino-3-{[7-(2-naphthalenyl)-1,8-naphthyridin-5-ylflamino}-2-propanoc;
1-amino-3-{[7-(2'-fluoro[1,1-biphenyil-4-yi}-1,6-naphthyridin-5-yllaminol-2-propanol;
1-amine-3-[[7-(4-methoxy[1, 1-biphenyi]-4-yi}-1,6-naphthyridin-S-yilamino}-2-
propanot;
1-amino-3-[[7-(3,4,5-trimethoxyphenyl}-1,8-naphthyridin-5-ylJamino}-2-propanol;
1-amino-3-[[7-(4-bromophenyh)-1,6-naphthyridin-5-yllamino]-2-propanot;
N-[7-(4"-methoxy]1,1"-biphenyl}-4-yl)-1,6-naphthyridin-5-yl}-2, 2-dimethyi-1,3-
propanediaming;
1-{[7-[4-(dimethylamino)phenyl}-1,8-naphthyridin-5-yllamino]-2-propanol;
2-[[2-[[7-{4-(dimethylamino)phenyl]-1,6-naphthyridin-5-yllaminolethyljthiol-ethanol;
7-{4-{dimethylamino)phenyl}-N-(3-methyi-S-isoxazolyl)-1,6-naphthyridin-5-amine;
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7-{4-(dimethylamino)phenyl}-N-4-pyrimidinyl-1,6-naphthyridin-5-amine;
N-[7-[4-(dimethylamino)phenyi]-1,6-naphthytidin-5-yl}-1,3-cyciohexanediamine,;
N,N-dimethyl-4-[5-(1-piperazinyl}-1,6~-naphthyridin-7-yli-benzenamine;
4-15-(2-methoxyethoxy)-1,8-naphthyridin-7-yl]-N, N-dimethyl-benzenamine;
1-[7-[4-{dimethylamino)phenyl}-1,6-naphthyridin-5-yl}-4-piperidinal;
1-[7-[4-(dimethylamino)phenyl}-1,6-naphthyridin-5-yi]-3-pyrrolidinot;
7-[4-{dimethylaminc)phenyl]-N-(2-furanylmethyl)-1,6-naphthyridin-5-amine;
7-[4-(dimethylaminc}phenyl}-N-{3-(1H-imidazol-1-yl)propyl]-1,6-naphthyridin-5-amine;
1-[7-[4-(dimethylamino)phenyl]-1,6-naphthyridin-5-vl-4-piperidinecarboxamide;
1-[3-[[7-{4-(dimethylamino)phenyl]-1,8-naphthyridin-5-yllaminojpropyll-2-
pyrrolidinone;

N-[3"[5-{(3-aminopropyljamino}-1,8-naphthyridin-7-yl][ 1,1"-biphenyi}-3-yil-acetamide;
N-{7-(4'-fluoro[1,1'-biphenyl]-4-yt}-1,8-naphthyridin-5-y{}-1,3-propanediamineg;
N-[4"-]5-[{3-amincpropyl)amino]-1,6-naphthyridin-7-yl][ 1, 1*-biphenyl}-3-yl}-acetamide;
N-[7-[4-(1,3-benzodioxol-5-yl)phenyl]-1,6-naphthyridin-5-yl}-1,3-propanediamine;
N-[7-4-(2-thienylyphenyil-1,6-naphthyridin-5-yl]- 1, 3-propanediamine;
N-[7-[4-fluoro-3-(triflucromethyl)phenyl]-1,6-naphthyridin-5-yl}-1,3-propanediamine;
N-[7-[4-(3-pyridinyl)phenyl}-1,6-naphthyridin-5-yi}-1,3-propanediamine;
N-[7-(1,3-benzodioxoi-5-yi)-1,8-naphthyridin-5-yij-1,3-propanediamine;
N-[7-{6-methoxy-2-naphthalenyl)-1,8-naphthyridin-5-yi}-1,3-propanediamine;
7-[4-(dimethylamino)phenyi}-N-(4-pyridinylmethyl)-1,8-naphthyridin-5-amine;
3-[[7-{4-(dimethylamino)phenyl}-1,6-naphthyridin-5-yljmethylaminol-propanenitrile;
7-{4-(dimethylamino)phenyl-N-{1-(phenyimethyl)-4-piperidinyl}-1,6-naphthyridin-5-
amine;
N-[7-{4-(dimethytamino)phenyl]-1,B-naphthyridin-5-yl]-1,2-cyciohexanediamine,
{(1R.28)-rel-.
N-[7-[4~(dimethylamino)phenyil-1,6-naphthyridin-5-yi]-1,2-benzenedimethanamineg;
N-[7-{4-(diethylamino)phenyi}-1,8-naphthyridin-5-yl}-1,4-butanediamine;
N-[7-[3".5"-bis(trifluoromethyl){1, 1'-biphenyll-4-y1}- 1 ,6-naphthyridin-5-yl}.3-
propanediamine; '
N-[7-(3-methoxy[1,1"-biphenyl]-4-yi}-1,6-naphthyridin-5-yl}-1,3-propanediamine;
N-[7-(3'-fluorol1,1-biphenyl}-4-y})-1,6-naphthyridin-5-yl]-1,3-propanediamine;
4-l[7-[4-(dimethylamino)phenyl}-1,6-naphthyridin-5-yiJoxy]-1-butanol;
N-[7{4-(dimethylamino)phenyli-1,6-naphthyridin-5-yi}- 1,4-cyclshexanediamine;
7-[4-(dimethylamino)phenyl}-N-(2.2.6.6-tetramethyl-4-piperidinyl)-1 6-naphthyridin-5-
amine;
N-{7-[3-bromo-4-(dimethylamino}phenyl]-1,6-naphthyridin-5-yl}-1,3-propanediamine;
N-{7-(1-methyl-1H-indol-5-y}}-1,8-naphthyridin-5-yl}-1,3-propanediamine;
N-{7-{3-{trifluoromethyl)phenyi]-1,6-naphthyridin-5-yl}-1,3-propanediamine,
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N-[7-[4-(triflucromethyliphenyil-1,6-naphthyridin-5-yi}-1,3-propanediamine;
N-[7-(3-bromo-4-methoxyphenyl)-1,8-naphthyridin-5-yi}-1,3-propanediamine;
N-[7-[4-[[3-(dimethylamino)propylimethylamino]phenyl]-1 8-naphthyridin-5-yil-1,4-
cyclohexanediamine;
N-[7-[4-{[2-(dimethylamino)ethylimethylamino]phenyl]-1,6-naphthyridin-5-yi}-1,4-
cycichexanediamine;

N-{7-[4-(dimethylamino)}-3-methoxyphenyl}-1,6-naphthyridin-5-yl}-1,4-
cyclohexanediamine,

N-[7-[4-(4-morpholinyl) phenyt] 1 8~naphthyndm—5 yi]-1,4-cyclohexanediamine;
N-[7-[3-bromo-4-{4-morpholinyl)phenvil-1,6-naphthyridin-5-yi}-1,4-
cyclohexanediaming;
4-[[7-]4-{[2-{dimethylamino)ethylimethylaminolphenyl]-1,6-naphthyridin-5-yijoxy}-
cyclohexanol;
N-[7-[3-bromo-4-{4-morpholinyl)phenyl}-1,8-naphthyridin-5-yl}-1,3-propanediamine;
N, Nudimethyl-4-[5-(4~methy§-1 -piperazinyl)-1,6-naphthyridin-7-yll-benzenamine;
4-[I7-{4-[[3-(dimethylamino)propylimethylaminolphenyl}-1,6-naphthyridin-3-ylloxyi-
cyclohexanol;
N-[7-[4-{[2-(dimethylamino)ethylimethylaminc]phenyl]-1,5-naphthyridin-5-yi}-1,4-
butanediamine;

1, 1-dimethylethy! [3-[[5-[(3~aminopropyljamino}-7-(4-methoxyphenyl)-1,6-
naphthyridin-2-ylJamino]propylj-carbamate.

FORMULATIONS

Suitable forms for administration are for exampie tablets, capsules, solutions, syrups,
emulsgions or inhalable powders or aerosols. The content of the pharmaceutically
effective compound(s) in each case should be in the range from 0.1 to 90 wt. %,
preferably 0.5 to 50 wt.% of the total composition, i.e. In amounts which are
sufficient to achieve the dosage range specified hereinafter.

The preparations may be administered orally in the form of a tablet, as a powder, as
a powder in a capsule {e.g. A hard gelatine capsule), as a solution or suspension.
When administered by inhaiation the active substance combination may be given as
a powder, as an agueous or aqueous-ethanolic sotutton oF using a propel ant gas
formulation.
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Preferably, therefore, pharmaceutical formulations are characterised by the content
of one or more compounds of formula 1 according to the preferred embodiments
above.

It is particularly preferable if the compounds of formula 1 are administered orally, and
it is also particularly preferable if they are administered once or twice a day. Suitable
tablets may be obtained, for example, by mixing the active substance(s) with known
excipients, for example inert diluenis such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as cormn starch or alginic acid, binders such as starch or
gelatine, lubricants such as magnesium stearate or taic and/or agenis for delaying
release, such as carboxymethy! celiulose, celiulose acetate phthalate, or polyvinyl
acetate. The tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously
to the tablets with substances normally used for tablet coatings, for example collidone
or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or
prevent incompatibilities the core may also consist of a number of layers. Similarly
the tablet coating may consist of a number of layers to achieve delayed release,
possibly using the excipients mentioned above for the tablets.

Syrups containing the active substances or combinations thereof according fo the
invention may additionally contain a sweetener such as saccharine, cyclamate,
glycerol or sugar and a flavour enhancer, e.g. A flavouring such as vanillin or orange
extract. They may also contain suspension adjuvants or thickeners such as sodium
carboxymethyl celluiose, wetting agents such as, for example, condensation products
of fatty alcohols with ethylene oxide, or preservatives such as p-hydroxybenzoates.

Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances with inert
carriers such as lactose or sorbitol and packing them info geiatine capsuies.
Suitable suppositories may be made for example by mixing with carriers provided for
this purpose, such as neuiral fats or polyethylenegiyco! or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. Petroleum fractions), vegetable
oils (e.g. groundnut or sesame oil}, mono- or polyfunctional alcohols (e.g. Ethanol or
glycerol), carriers such as e.g. natural mineral powders (e.g. kaoling, clays, taic,
chaik), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose), emulsifiers (e.g. lignin, spent suiphite
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liquors, methylceilulose, starch and polyvinylpyrrolidone) and lubricants (e.g.
Magnesium stearate, taic, stearic acid and sodium lauryl sulphate).

For oral administration the tablets may, of course, contain, apart from the
abovementioned carriers, additives such as sodium citrate, calcium carbonate and
dicalcium phosphate together with various additives such as starch, preferably potato
starch, gelatine and the like. Moreover, lubricants such as magnesium stearate,
sodium lauryl sulphate and 1aic may be used at the same time for the tabletting
process. In the case of agueous suspensions the active substances may be
combined with varicus flavour enhancers or colourings in addition to the excipients
mentioned above.

It is also preferred if the compounds of formula 1 are administered by inhalation,
particularly preferably if they are administered once or twice a day. For this purpose,
the compounds of formula 1 have to be made available in forms suitable for
inhalation. Inhalable preparations include inhalable powders, propellant-containing
metered-dose aerosols or propellant-free inhalable solutions, which are optionally
present in admixture with conventional physiologically acceptable excipients.

Within the scope of the present invention, the term propellant-free inhalable solutions
also includes concentrates or sterile ready-to-use inhalable solutions. The
preparations which may be used according to the invention are described in more
detail in the next part of the specification.

inhalable powders

if the active substances of formuia 1 are present in admixture with physiologically
acceptable excipients, the following physiologically acceptable excipients may be
used to prepare the inhalable powders according to the invention: monosaccharides
(e.g. glucose or arabinose), disaccharides (e.g. lactose, saccharose, maltose), oligo-
and polysaccharides (e.g. dextran), polyalcohols (e.g. Sorbitol, mannitol, xylitol),
salts (2.g. Sodium chloride, calcium carbonate) or mixtures of these excipients with
one another. Preferably, mono- or disaccharides are used, while the use of lactose
or glucose is preferreq, particularly, but not exclusively, in the form of their hydrates.
For the purposes of the invention, lactose is the particularly preferred excipient, while
lactose monchydrate is most particularly preferred. Methods of preparing the
inhalable powders according to the invention by grinding and micronising and by
finally mixing the components together are known from the prior art.

Propeilant-contzining inhzalable aerosols
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The propeliant-containing inhalable aerosols which may be used according to the
invention may contain the compounds of formuia 1 dissolved in the propelianit gas or
in dispersed form. The propellant gases which miay be used to prepare the inhalation
aerosols according to the invention are known from the prior art. Suitable propeilant
gases are selected from among hydrocarbons such as n-propane, n-butane or
isobutane and haichydrocarbons such as preferably fluorinated derivatives of
methane, ethane, propane, butane, cyclopropane or cyclobutane. The propeliant
gases mentioned above may be used on their own or in mixtures thereof. Particularly
preferred propellant gases are fluorinated alkane derivatives selected from TG134a
{1,1,1,2-tetrafluoroethane), TG227 (1,1,1,2,3,3,3-heptafluoropropane) and mixtures
thereof. The propellant-driven inhalation aerosols used within the scope of the use
according to the invention may also contain other ingredients such as co-solvents,
stabilisers, surfactants, antioxidants, lubricants and pH adjusters. All these
ingredients are known in the art.

Propellant-free inhalable solutions

The compounds of formula 1 according to the invention are preferably used fo
prepare propeliant-free inhalable solutions and inhalable suspensions. Solvents
used for this purpose include agueous or alcoholic, preferabiy ethanolic solutions.
The solvent may be water onits own or a mixture of water and ethanol. The
solutions or suspensions are adjusted to a pH of 2 to 7, preferably 2 to 5, using
suitable acids. The pH may be adjusted using acids selected from inorganic or
organic acids. Examples of particularly suitable inorganic acids include hydrochioric
acid, hydrobromic acid, nitric acid, sulphuric acid and/or phosphoric acid. Examples
of particularly suitable organic acids include ascorbic acid, citric acid, malic acid,
tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic acid and/or
propionic acid efc. Preferred inorganic acids are hydrochloric and suiphuric acids. |t
is also possible {o use the acids which have already formed an acid addition salt with
one of the active substances. Of the organic acids, ascorbic acid, fumaric acid and
citric acid are preferred. If desired, mixturas of the above acids may also be used,
particularly in the case of acids which have other properties in addition to their
acidifying qualities, e.g. As flavourings, antioxidants or complexing agents, such as
citric acid or ascorbic acid, for example. According to the invention, it is particularly
preferred to use hydrochloric acid to adjust the pH.

Co-solvents and/or other excipients may be added {o the propeliant-free inhalable
solutions used for the purpose according to the invention. Preferred co-solvents are
those which contain hydroxyl groups ot other polar groups, e.g. Alcohols -
particularly isopropyl alcohel, glycols - particuiarly propyleneglycol,
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polyethyleneglycol, polypropyleneglycol, glycolether, glycerol, polyoxyethylene
alcohols and polyoxyethylene fatty acid esters. The ferms excipients and additives in
this context denote any pharmacologically acceptable substance which is not an
active substance but which can be formulated with the active substance or
substances in the pharmacologically suitable solvent in order to improve the
qualitative properties of the active substance formulation. Preferably, these
substances have no pharmacological effect or, in connection with the desired
therapy, no appreciable or at least no undesirable pharmacological effect. The
excipients and additives include, for example, surfactants such as soya lecithin, oleic
acid, sorbitan esters, such as polysorbates, polyvinylpyrrolidone, other siabilisers,
complexing agents, antioxidants and/or preservatives which guarantee or proiong the
shelf life of the finished pharmaceutical formulation, flavourings, vitamins and/or other
additives known in the art. The additives also include pharmacologically acceptable
salts such as sodium chloride as isotonic agents. The preferred excipients include
antioxidants such as ascorbic acid, for example, provided that it has not already been
used to adjust the pH, vitamin A, vitamin E, tocopherols and simitar vitamins or
provitamins occurring in the human body. Preservatives may be used to protect the
formulation from contamination with pathogens. Suitable preservatives are those
which are known in the ari, particularly cetyl pyridinium chloride, benzaikonium
chioride or benzoic acid or benzoates such as sodium benzoate in the concentration
known from the prior art.

For the treatment forms described above, ready-to-use packs of a medicament for
the treatment of respiratory complaints are provided, containing an enclosed
description including for example the words respiratory disease, COPD or asthma,
together with dihydrothienopyrimidine and one or more combination partners selected
from those described above.
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Patent Claims
1. Compounds of formula 4
, R
OLRd
N N
~ Y
Xy N
M
1N 2
R B .'i, ,
wherein

X denoies SO or S0,
R'  denotes H, Cig-alkyl,

RZ  is M or a group selected from among C1.qp-alkyl and Co¢-alkenyl, which may
optionally be substituted by one or more groups selected from halogen and C..
s-fluoroatkyl or which may optionally be substituted by one or more groups
selected from among OR%!, COOR*! CONR*?R?? SR*' SO-R*', SO,-R*,
Cs.1p-aryl, -het, hetaryl, a mono- or bicyclic -Ca.1g-cycloalkyl, CHx-NR*?R?3 and
NRZ?R%?,
which in turn may optionally be substituted by one or more groups selected
from among OH, halogen, OR?', oxo, CFs, CHF2, CHoF, Cre-alkyl, Crs-
alkanol, Ce.qg-arvl, COOR?", CH,-NR??R?® and NR*?R??,

whersin
het denotes a three- fo eleven-membered, mono- or bicyclic, saturated or partially
saturated, optionally anellated or optionally bridged heterocycle is, which
contains 1, 2, 3 or 4 heteroatoms seiected independently of one another from
among N, S or O contains,
and wherein
hetaryt ~ is a five- to ten-membered, mono- or bicyclic, optionally anellaied
heteroaryl, which contains 1, 2, 3 or 4 heteroatoms selected
independently of one another from among N, S or ,
and wherein
cycloalkyl may be saturated or partially saturated,
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wherein R*! is H or is a group selected from among Cq.e-alkyl, Cre-alkanol, Ci.a-

haloalkyl, mono- or bicyclic, -Ca.qg-cycloalkyl, Caag-aryl-Cq.s-alkylene, hetaryl-
Cqg-alkylene, het-Cqs-alkylene, Csqp-cycloalkyl-Cis-alkylene, a mono- or
bicyclic Cs.ig-aryl, hetercaryl and a -het, _

which may cptionally be substituted by one or more groups selected from
among OH, O-(C4.3-alkyl), halogen, Cig-alkyl and Cep-aryl,

wherein R*? and R*® independently of one another denote H or a groub

or

selected from among Ci.s-alkyl, mono- or bicyclic Cs.15 cycloalkyl, Ce.so-arvi-
Cie-alkylene, hetaryl-Css-alkylene, mono- or bicyclic Cg.q0-aryl, het, hetaryl,
CO-NH;, CO-NHCHa, -CO-N(CHa)a, S0-(C-Co-alkyl), CO-R*' and COOR?",
which may optionally be substituied by one or more groups selected from
among OH, halogen, Crg-alkyl, Cs.i0-aryl and COOR?",

denotes a mono- or polycyclic Cs.qg cycloalkyl, which may optionally be
bridged one or more times via Cq.g-alkyl groups and which may optionally be
substituted by a group selected from among branched or unbranched Cy4-
alkanol, Cy.o-fluoroalkyl, Cr.a-atkylene-OR%* 1, OR*!, COOR?", -80,-NR*?2R??,
het, -NH-CO-0-(C.g-alkyl), -NH-CO-(Cyg-alkyl), -NH-CO-O-(Cq.1g-aryl), -NH-
CO-(Caap-aryl), -NH-CO-O-hetaryl, -NH-CC-hetaryl, -NH-CO-0-{C1.5-
atkylene}-(Cg.qp-aryl), -NH-CO-{C1;-alkylene)-(Ce.1p-aryt), -N{Cq.s-alkyl}-CO-
{C1g-alkyl), -N(C1.5-alkyl)-CO-0-(Cg.g-aryl), -N(C1.s-alkyl}-CO-(Cg.1p-aryl), -
N{C13-alky)-CO-C-hetaryl, -N(C1.3-alky)}-CO-hetaryl, -N(C+.3-alky}-CO-0O-(C.
s-atkylene)-(Ceig-aryt), -N(Cy.3-alky!)-CO-(C.3-alkylene)-(Ca.1c-arvl}, Cs.ap-aryl,
Cie-alkyl, Csp-aryl-Cy.g-alkylene, hetaryl-C,s-alkylene, mono- or bicyclic Cs.1p
cycloalkyl and NR*?R??,

which may optionally be substituted by one or more groups selected from

among OH, OR*', oxo, halogen, CF3, CHF,, CHoF, Cis-alkyl, Ceqo-aryl and

NR2.2R2_3
or
R? denotes a mono- or polycyclic Cs.1g-aryl, which may optionally be substituted

by OH, SH or halogen or by one or more groups selected from among OR*,
COOR?T NR?2R?*?® CH,-NR?#R%® C4 4o-cycloalkyl, het, Cyg-alkyl, Cya
fluoroalkyl, CF3, CHF,, CHaF, Ce.10-aryl-Cig-alkylene, het-Cqg-alkylene,
hetaryl-C1s-alkylene, Cs.r-aryl, SO2-CHs, SC»-CH3CH; and SO,-NR*R??,
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or

which may in turn optionally be substituted by one or more groups selected
from among OH, OR?', CF,, CHF,, CHoF, oxo, halogen, CFs, CHF», CH,F, Cr.
g-atkyl, Ceto-ary! and NRZ?R*?,

denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among halogen, OH, oxo,
CF3, CHF; and CH;F or by one or more groups selected from among OR?,
Cy.z-alkylene-OR?', SR*' S0-R*!, 80,-R*", COCR*', COR*', Cye-alkanol,
mono- ot bicyclic Caqg-cycloalkyl, Ceqp-aryl, Cisalkyl, Caio-aryl-Cis-alkylene,
hetaryl-C.¢c-alkylene, het, hetaryl, Ci.a-alkylene-OR?*' and NR2R2?,

which may in turn optionaily be substituted by one or more groups selected
from among OH, OR>", axo, halogen, CFs, CHF,, CHoF, Crg-alkyl, Cerg-aryl
and NR2'2R2'3,

or wherein
NR'R? together denotes a heterocyclic C4.7 ring, which may optionally be bridged,

which contains 1, 2 or 3 heteroatoms selected from among N, O and 8 and
which may optionally be substituted by one or more groups selected from
among OH, OR2', Cys-alkyiene-OF*, oxo, halogen, Crg-alkyl, Ce.10-aryl,
COOR?!, CHy-NR*%-COO-R**, CH-NR*2.CO-R*?, CHx-NR**-CO-CH3-
NR?*2R%3, CHp-NR*2-802-Cy.3-alkyl, CHy-NR*2-S0,-NR*R?*? CHo-NR?2-CO-
NRQERQ‘?’, CO-NRZ‘ZRZ':}, CHQ-NR2'2R2'3 and I.\“-_;%ZzRZ.I}‘1

and wherein

RZ’;

isa Cg.m-aryi,

which may optionally be substituted by in the ortho, para or meta position by
one, two or three groups selected independently of one another from among
fluorine, chlorine, bromine, hydroxy, CN, Cq.s-alkyl, Ca-fluoroalkyl, -Ci.5-
alkvlene-OR*', -Cqa-alkytene-NR*?R%® -NR??R*? 0-R*": SO-R*', 80,-R?",
COOR?!, -CO-NH-(C1.s-alkylene)-hetaryl, -CO-NH-hetaryl, -CO-N(CHs)-het, -
CO-N{CH3)-(C+.s-alkylene}-het, -CO-N(CH3}-(C,s-alkylene)-hetaryl, -CO-N{Cs.
~cycloatkyl)-het, -CO-NR?*2R?? .CO-NH-(Cqs-alkylene)-het, NR*2.CO-R*"
Cs.io-aryl, Cgapg-aryl-Cip-alkylene, het-C, s-akkylene, -het, -CO-het, , CO-
N{CHaz)-Cs.7-cycloalkyl, Cz.7-cycloalkyl, Csr-cycloalkyl-Cq.o-alkylene, hetaryl-Cq.
2-alkylene and hetaryl,

while this groups may optionally be substituted by one or more groups
selected from among OH, halogen, -C.a-fluoroalkyl, oxo, methyl and phenyl,

or wherein
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R3

is @ group selected from among het and hetaryi, which may optionally be
substituted by one or more groups selected from among halogen, Cya-
fluoroalkyl, CN, OH, oxo, -Cqs-alkyl, -Cy.s-alkylene-NR*?R*3 -NR?*?R*? SO-
R?! §0,-R?' -0-R?', -COOR*!, $0,-(CHa), SO-(CH4-CHs), Ceag-aryl, het,
Ca.7-cycloalkyl and hetaryl,

which may in turn optionally be substituted by one or more groups selected
from among OH, halogen, -Cys-fluoroalkyl, Cys-alkyl, Ce.1o-aryl, -COO(Cya-
alkyl) and O-{C.z3-alkyl),

or wherein

R3

denotes -0-R>",

wherein R*? is a group selected from among -Cy.g-alky!, -Cs.1o-aryl, -Cq.s-alkylene-Ce.

so-atyl, hetaryt and het, which may optionally be substituted in the ortho, para
or meta position by one, two or three groups selected independently of one
another from among flucrine, chiorine, bromine, hydroxy, CN, Cis-alkyl, G-
fluoroatkyl, CO-(Cq.s-alkyl), ~-CO-(Cya-fluoroalkyl), -CO-NH-(Cs-alkylenej-
hetaryl, -CO-N{(C1.3-alkyl)~(C1e-alkylene)-hetaryl, -CO-N(C.z-alkyl)-het, -CO-
N(Cgr-cycloalkyl-het, -Cys-alkylene-OR>!, -Cy s-alkylene-NR*?R??, -
NRZ2R*% O-R*": SO-R*", SO,-R*!, COOH, COO-(C4-alkyl), -0-Cy.5-
alkylene-N(Cra-alkyl)s, CO-NR*R*% NR*2.CO-R*', Caqg-aryl, Ceqg-aryl-Cro-
alkylene, het-C,.o-alkylene, -CO-het, het, -CO-Csr-cycloalkyl, -CO-N(Cqs-
alky)-Cs.7-cycloalkyl, Cs.r~cycloalkyl, Cay-cycloalkyl-Cqo-alkylene, hetaryl-Cq.z-
alkylene and hetaryl

which may in turn optionally be substituted by 1, 2, 3 or 4 groups
selected independently of one another from among F, Cl, Br, methyi, O-
methyl, ethyi, O-ethyl, OH, oxo and CF3.

andg wherein

R#

denctes H, CN, OH, CFs, CHF, CHoF, F, methyl, ethyl, -O-(C3-alkyl}, -Cy.s-

alkylene- OH, -COO0{C1.3-alkyl}, -CO-het, -(Ci2-alkylene)}-NH-SO»~(C1o-alkyl),

~(Cqp-alkylena)-N(C.3-alkyl)-SO-(Cqz-alkyl},
~(Cqz2-alkylene)-0O-(C;.,-aikylene)-Ce.1p-aryl,

-C1.z-alkylene-0-Cqs-alkyl, -(Cqo-alkylena)-N(C.s-alkyl)-CO-(C1.-alkyl},
-NH-CO~(C1.5-alkyleng}-0O-(Cqs-alkyl), -Ci.z-alkylene-NH-CO-(C1.z-alkyl},
-Cq.a-alkylene-NH-CO-(Cq.s-alkylene)-N(C4.z-alkyl)z, -O-(C1.2-alkylene)-(Cs 1o
aryl),

-Cs.z-alkylene-NH-CO-(Cq3-alkylene)-O-(C.s-alkyl), -CO-(Ce.10-arvi),
-(C1r-alkylene)-N{C1.3-alkyl}-CO-{C1.o-alkylene)-O-(C1.s-alkyl),

wherein the aryl in the above groups may in turn optionally be substituted by
one or more other groups selected from among F, Cl, Br, methyl, ethyl, propyl,
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isopropyl, cyciopropyt, -O-methyl, -O-ethyl, -O-propyt, -O-isopropyl, -O-
cyclopropyl, -OM and Cks

of wherein
R%and R* together form a mono- or bicyclic, unsaturated, saturated or partially

saturated heterocycle, which contains 1, 2 or 3 heteroatoms selected from
among N, O and S contains and which may optionally be substituted by one or
more groups selected from among halogen, OH, oxo, Cy.a-fluoroaltkyl, CN, C.
salkyl, -O-R*!, -COOR*', SO-R*', SOzR*', -Cisalkylene-NR*R*?,
NRZR%*3 Cgqo-aryl, Car~ cycloalkyl, het and hetaryi,

as well as pharmacologically acceptable saits thereof.

2.

Compounds of formula 1 according to claim 1, wherein
denotes SO or SO,

denctes H

denotes H or Cq.1o-alkyl, which may optionally be substituted by one or more
groups selected from halogen and Cqa-fluoroalkyl or which may optionally be
substituted by one or more groups selected from‘among OR?",

COORY' CONR**R*® SR?' 80-R*" 80,-R?*, phenyl, het, hetaryl, a
monocyclic Car-cycloalkyl, CHa-NR#?R*® and NR**R*®, which in turn may
optionally be substituted by one or more groups selected from among OH, F,

Cl, Br, OR?", oxo, CFas, CHF;, CH,F, C1J5~a!kyi C.4-alkano!, phenyl, COOR*’,
CHy NR“R“ and NR*2R??,

whearein

het

is & three- o seven-memberéd, monocyclic, saturated or partfally saturated
heterocycle or a seven- to eleven-membered, bicyclic, saturated or partially
saturated heterocycle, which contains 1, 2, 3 or 4 heteroatoms selected
independently of one another from among N, S or O,

and wherein

hetaryl is a five- to six-membered, monocyclic, aromatic heteroaryl or a seven-

to eleven-membered, bicyclic, aromatic heteroary!, which contains in each
case 1, 2, 3 or 4 heteroatoms selected independently of one another from
among N, S or O,
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and wherein
cycloalkylf may be saturated or partially saturated,

wherein R*' is H or a group selected from among Cis-alkyl, Ci5-alkanol, Cy.s-
haloalkyl, monocyclic Cs.7 cycloalkyl, phenyl-Cis-alkyiene, hetaryl-C..s-alkylene, het-
Cie-alkylene, -Cs..-cycloalkyi-C1s-alkylene, phenyl, hetaryl and & het,

which may optionally be substituted by one or more groups selected from among OH,
F, Cl, Cis-alkyl, -O~(Cy.a-alkyl) and phenyl,

wherein R*? and R*® independently of one another denote H or a group selected
from among Cq.g-alkyl, monocyclic Cay cycloalkyl, phenyl-Ci.a-alkylene, hetaryl-Cq.a-
alkylene, phenyl, het, hetaryl, CO-NH,, -CO-NHCH3, -CON(CHa)z, SO2-(C1.o-alkyl),
CO-R*'and COOR*",

which may optionally be subsiituted by one or more groups selected from among
OH, F, Cl, C1g-alkyl, pheny! and COOR?"

or
R®  denotes a monocyclic Ca.; cycloalkyl, which may optionally be substituted by a
group seiected from among branched or unbranched Cy.s-alkanol, C1-3~fiuorca!kyi,
OR?', Cy.s-alkylene-OR* ' OR*!, COOR?! SO-NR*?R?® -het, -NH-CO-O-(phenyl),
phenvt, Cig-alkyl, phenyt-C,¢-alkylene, -hetaryl-C 1 g-alkylene, monocyciic Cay
cycloalkyl and NR**R??,

which may optionally be substituted by one or more groups selected from
among OH, OR?' oxo, F, CI, CFs, CHF,, CHoF, Cig-alkyl, phenyl and -NR*?R*?,

or

R?  denotes a phenyl, which may optionally be substituted by OH, SH or halogen
or by one or more groups selected from among OR*', COOR??, NR*?R*3,
CHp-NR*?R?3 Ca g-cycloalkyl, Cay heterocycle, Cre-alkyl, Cya-fuoroalkyl,
phenyl-C,g-alkylene, -het-Ci.g-alkylene, -hetaryl-C,¢-alkylene, phenyl, 50;-
CHs, SO5-CHCH3 and SO-NR*2R*®,
which may in turn optionally be substifuted by one or more groups selected
from among OH, OR?*!, oxo, F, Cl, CF5, CHE,, CH.F, Cys-alkyl, phenyl and
NR2'2R2'3,

or

R? denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Ci, OH, oxo,
CF5, CHF;and CHoF or by one or more groups selected from among OR*', -
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C..e-alkylene-OR?! SR?",80-R*", SO-R**, COOR™!, COR*!, Cy.¢-alkanol,
monocyclic Cs.7-cycloalkyl, phenyl, Cis-alkyl, phenyl-Cqs-alkyiene, -hetaryl-C..
e-alkylene, -het, -hetaryl, and NR??R??,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR??, oxo, F, C}, CF3, CHF,, CHF, C.e-alkyl, pheny! and
NR2'2R2'3,

or wherain
NR'R? together denotes a heterocyclic C4.7 ring which may optionally be bridged,

which contains 1, 2 or 3 heteroatoms selected from among N, O and S and
which may optionally be substituted by one or more groups selecied from
among OH, OR%!, Cys-alkylene-O™*, oxo, F, Cl, Cys-alkyl, phenyl, COOR?",
CHz-NR*2.COO-R*!, CHz-NR*2-CO-R*', CH-NR?%-CO-CH-NR*?R*%, CHy-
NR?*2.802-C1.3-alkyl, CHp-NR?*-80,-NR*?R*?, CHxNR?2-CO-NR*?R??, CO-
NRZ?R?3, CH-NR??R*? and NR*?R*?,

and wherein

R3

is a naphthalene or phenyl,

which may optionally be substituted in the ortho, para or meta position by one
or two groups selected independently of one another from among fluorine,
chiorine, bromine, hydroxy, CN, Cis-alkyl, Cyis-fluoroalkyl, -Ciz-alkylene-
OR%' .Cye-alkylens-NR*?R?3 -NR?*?R*? O-R*'; SO-R*', SO,-R*', COOR?",
-CO-NH-(C 1 g-alkylene)-hetaryl, -CO-NH-hetaryl, -CO-N(CHa)-het, -CO-
N(CHa)-(Cq.z-alkylene)-het, -CO-N(CH3)-(C1.s-alkylene)-hetaryl, -CO-N(Cs.r-
cycloalkyh-het, CO-NR*?R*?,

-CO-NH-{Ce-alkylene)-het, -NR**-CO-R*", phenyl, phenyl-Cy.s-alkylene, -
het-C+.z-alkylene, -het, -CO-het, -CO-N{CHas)-het, CO-N{CH3}-Car-cycloaikyl,
Car-cycloalkyl, Car-cycioalkyl-Ci.o-alkylene, -hetaryl-Cy.2-alkylene and -
hetaryt,

while these groups may optionally be substituled by one or more groups
selected from among OH, F, Cl, -Cy.s-flucroalkyl, oxo, methyl and phenyl,

or wherein

R3

denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among £, C, Br, Cq.a-
fluoroalky!, CN, OH, oxo, -Cq.g-atkyl, -C1s-alkylene-NR*?R*?, .NR**R??, SO-
R 80,-R*!, -0-R?' -COOR?*', SO,(CH3), SO.-{CHs-CHa), phenyl, het, Cs.
7-cyclcalkyl and hetaryl,
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which may in turn optionally be substituted by one or more groups selected
from among OH, F, Cl, Br, -C+.a-flucroalkyl, Cy.-alkyl, phenyl, -COO(C1.a-alkyl)
and O-(Cy.a-alkyl),

or wherein

R3

denotes -O-R*>",

wherein R*' is a group selected from amang -C+.-alkyl, -phenyl, -C4s-alkylene-

phenyl, hetaryl and het,

which is optionally substituted in the ortho, para or meta position by one, two
or three groups selected independently of one ancther from among fluorine,
chiorine, bromine, hydroxy, CN, Cig-atkyl, Cq.;-fluoroalkyl, CO-(Cy.s-alkyl), -
CO-{Cqs-fluoroalkyl), -CO-NH-(C.s-alkylene)-hetaryl, -CO-N(CH3}-(C15-
alkyiene)~h‘etaryl, -CO-N{CHs}-het, -CO-N{Cs.7-cyclaalkyl)-het, -C4.s-alkylene-
OR*! -Cys-alkylene-NR*?R%?, -NR*?R*3 O-R*"; SO-R?!, SO,-R*', COOH,
COO-(Cqa-alkyl), -O-Cqs-atkylene-N(C1z-alkyl)y, CO-NR?2R?3 NRZ2.CO-R*',
phenyl, phenyl-C-alkylene, het-Cqp-alkylene, -CO-het, het,
-CO-Cs.r-cycloalkyl, -CO-N{CH3)-Csr-cycloalkyl,

Csr-cycloalkyl, Csr-cycloalkyl-C.-alkylene, hetaryl-Cy.2-alkyiene and hetaryl ,
which may in turn optionally be substituted by 1, 2, 3 or 4 groups selected
independently of one another from among F, Cl, Br, methyl, O-methyl, ethyl,
O-ethyl, OH, oxo and CF3,

and wherein

R4

denotes H, CN, OH, CF,, CHF;, CH.F, F, methyl, ethyl, O-methyl, O-ethyl, O-
propyt, G-isopropyl, -Cs-alkylene-OH,

-CO0(C1.a-alkyl), -CO-het, -(C1p-alkylene)-NH-SOy-{C1.z-alkyl),
~(Cy.z-alkylene)-N(CHa)-SO-(Co-alkyl},
-(C+.2-alkylene)-O-(Cy;-alkylene)-phenyl,

-Cq.z-alkylene-0-Cqa-alkyl, -(Cq-alkylene)-N(CH;)-CO-(Cs-alkyl),
-NH-CO-(Cq.3-alkylene)-O-{C.5-alkyl), -C+.z-alkylene-NH-CO-(C4.a-alkyt),
-C13-alkylene-NH-CO-(C.5-alkylene)-N(Cq_z-alkyl)z, -O-(C42-alkylene)-phenyl
-C1.a~alkylene-NH-CO-(Cq.3-alkylene)-0-(C4.s-alkyl), -CO-phenyl,
«(Cyp-atkylene)-N(CH3}-CO-{C12-alkylene)-0O-(Cs-alkyl),

wherein the phenyl in the above groups may optionaily be substituied by one
or more other groups selected from among F, Cl, Br, methyl, ethyi, propyl, -O-
methyl, -O-ethyl, -O-propyt, -OH and CF»

or wherein
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RPand R together form a mono- or bicyclic, unsaturated, saturated or partially
saturated heterocycle, which contains 1, 2 or 3 heteroatoms selected from
among N, O and S contains and which may optionally be substituted by one or
more groups selected from among F, Cl, Br, OH, oxo, C.s-fluoroalkyl, CN, Cy.
salkyl, -O- R, -COOR?', SO-R?!, SO-R*', -Cisalkylene-NR*R*’, -
NR??R23 phenyl, Cs-cycloalkyl, het and hetaryl,

as well as pharmacologically acceptable salts thereof.

3. Compounds of formuia 4 according to one of Claims 1 or 2, wherein
X denotes SO,

R'  denotes H

R?  denotes H or Cisalkyl, which may optionally be substifuted by one or more
groups selected from F, Cl, CF3, CHF; or CHaF or which may optionally be
substituted by one or more groups selected from among OR*",

COOR>! CONRZR?? SR?" SO-R*", S0,-R*!, phenyl, het, hetaryl, a
monocyclic Cy.7-cycloalkyl, CHa-NRZ?R*® and NR#2R?®,

which in turn may optionally be substituted by one or more groups selected
from among OH, F, Cl, Br, CFa, CHF;, CHoF, OR*', oxo, methyl, ethyl, propyl,
isopropyl, methano!, ethanal, phenyl, COOR?!, CHy-NR??R?*® and NR*?R*,

wherein

het s a three- to seven-membered, monocyclic, saturated or partially saturated
heterocycle, which contains 1, 2 or 3 heteroatoms selected independently of
one another from among N, S or O,

and wherein :

hetaryt is a five- to six-membered, monocyciic, aromatic heteroaryl which
contains1, 2 or 3 heteroatoms selected independently of one another from
among N, Sor O,

and wherein

cycloalkyl may be saturated or partially saturated,

wherein R?" is H or a group selected from among  methyl, ethyi, propyl,
isopropyl, methanol, ethanol, monocyclic Ca.7 cycloalkyl, phenyl-Cq.s-alkylene, -



- 258 -

WO2G08/050248 PCTIEP2008/063589

hetaryl-C.p- alkylene, -het-Ciz-alkylene, Csr-cycioalkyl-Cqo-alkylene, phenyi,
hetaryl and a het, ‘ :

which may optionally be substituted by one or more groups selected from

among OH, F, Cl, methyl, ethyl, propyl, isopropyl, O-methyl, O-ethyl,

or

or

or

O-propyl, O-isopropy! and phenyl,

wherein R*? and R%® independently of one another denote H or a group
selected from among from among methyl, ethyl, propyl, isopropyl, monaccyclic
Ca.7 cycloalkyt, phenvi-Cqs-atkylene, hetaryl-Cys-alkylene, phenyl, -het, -
hetary!, CO-NH;, CO-NHCHz, CON(CHgjz, SO2-(Cq-alkyl), CO-R*' and
COOR*",

which may optionally be substituted by one or more groups selected from
among OH, F, Cl, methyl, ethyl, propyl, isopropyl, phenyl and COOR*",

denoctes a monocyclic Ca.7 cycloalkyl, which may optionally be substituted by &
group selected from among Cq-alkanal,

C1z-fluoroalkyl, Cys-alkylene-OR?", OR?*!, COOR*', SO,-NR*?R??,

-het, -NH-CO-O-{pheny!), methyi, ethy!, propyl, isopropyi, ghenyi,
phenyl-C.z-aikylene, -hetaryl-C p-alkylene, monocyclic Ca.y cycloalkyl and
NR2'2R2'3, '

which may optionally be substituted by one or more groups selected from
among OH, OR**, oxo, F, Cl, CFs, CHF,, CH,F, methyl, ethyl, propyl,
isopropyl, phenyl and NR*“R??,

denotes a phienyl, which may optionally be substituted by OH, SH, F, Clor Br
or by one or more groups selected from among OR?**, COOR*! NR*2R*?,
CHo-NR?2R?* monocyclic Cay-cycloalkyl, -het, methyl, ethyi, propyl, isopropyl,
CFa, CHF,, CHZF, phenyl-Cq p-alkylene, het-C.p-alkkylene, hetaryl-C2-
alkylene, phenyl, S02-CHj, SO»CHyCH; and SO,-NR*?R*?,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR*?, oxo, F, Cl, CFs, CHF,, CHoF, methyl, ethyl, propyl,
isopropyl, pheny! and NR**R*?,

denotes a group selected from among het and hetaryl,
which may optionaily be substituted by one or more groups selected from
among F, Cl, OH, oxo, CF3, CHF2 and CHF or by one or more groups
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selected from among OR?', C.s-alkylene-OR?', SR*' S0O-R*", SO,-R*",
COOR?', COR?", methanol, ethancl, monocyclic Car-cycioaikyl, phenyl,
methyl, ethyl, propyl, isopropyl, phenyl-Cy.o-alkylene, hetaryl-Cyz-alkylene, -
het, -hetaryl and NR*?R*?,

which may in turn optionally be substituted by one or more groups selected
from among OH, OR**, oxo, F, Cl, CF3, CHF,, CHF, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pheny! and NR*?R>?,

and wherein

R3

is a naphthalene or phenyi,

which may optionally be substituted in the ortho, para or meta position by one
or two groups selected independently of one another from among fluorine,
chiorine, bromine, hydroxy, CN, methyl, ethyl, propyl, isopropyl, cyclopropyt,
CEs, CHF 3, CHyF, ~OCH3, OCHRCH3; SOz-CHa, SO-CHa, COOCH:;,
COOCH,CH3, -CO-NH-(methylene)-hetaryl, -CO-NH-(ethylene)-hetaryl, -CO-
NH-hetary!, -CO-N(CHs)-het, -CO-N{CHz)-(methylene)-het, -CO-N{CH;})-
(ethylene)-het, -CO-N(CHa)-(methylene)-hetaryl, -CO-N(CHs)-(ethylene)-
hetaryl, -CO-N{cyclopropyl)-het, CO-NH;, CONH(CHa), CON(CHz),, -CO-NH-
(methylene)-het, -CO-NH-(ethylene)-het,

~NH-CO-methyl, NCH3-CO-methyl, -NH-CO-ethyt, NCHz-CO-ethyl, -NH-CO-
propyl , NCH3-CO-propyl, -NH-CO-isopropyl , NCH3-CO-isopropyl, phenvi, |
ohenyl-methylene, phenyl-ethylene, het-methylene, het-ethylene, -het, -CC-
het, -CO-N{CH3)-het, CO-N{CHj)-cyclopropyl, Csz-cycloalkyt, Ca.r-cycloalkyl-
methylene, Cs.7-cycloalkyl-ethylene, hetaryl-methylene, hetaryl-ethylene, -
hetaryl, CHz-NH;, CHo-NH(CHa), CHz-N{CHa)s, -NH;, -NH(CH3) and -N{CHs),
while these groups may optionally be substituted by one or more groups ‘
selected from among OH, F, Cl, -CF;, CHF 5, CH.F, oxo, methyl and phenyl

or wherein

R3

denctes a group selected from among a het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Cl, Br, CF3,
CHF»,, CHaF, CN, OH, oxo, methy!, ethyl, propyt, isopropyl, butyl, isobutyl,
cyclopropyl, -O-methyl, -O-ethyl, -O-propyl, -O-isopropyl, -COO-methyl, -COO-
ethyl, -COO-propyl, -COC-isopropyl, SO-(CHa}, SO-(CH2-CHa), 502-(CHj3),
SO,-(CHa-CHs), phenyl, CHa-NHz, CHa-NH{CHz), CHa-N{CH3)3, -NH;, -
NH(CHs), -N(CHs)2, het and hetaryl,

which may in turn optionally be substituted by one or more groups selected
from among OH, F, Cl, CF3, CHF,, CHyF, methyl, ethyl, propyl, isopropyi,
phenyl, -COO-methyl, -COO-ethyt and O-methyl, C-ethyl,
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or wherein

R®  denotes -O-R*,

wherein R*! denotes a group selected from among -Cq.a-alkyl, -phenyl, -Cis-
alkylene-phenyl, hetaryl and het,
which may optionally be substituted in the ortho, para or meta position by one,
two or three groups selected independently of one another from among
fluorine, chlorine, bromine, hydroxy, CN, methyl, ethyl, propyl, isopropyl, buivi,
isobutyl, CF3, CHF,, CHaF, CO-(methyl), CO-(ethyl}, ‘
CO-(propyl), CO-{isopropyl), -CO-{CF3), -CC-NH-(methylene)-hetaryl,
-CO-NH-(ethyiene)-hetaryl,
-CO-N{CHs)-(methylene}-hetaryl, -CO-N{CHjs)-(ethylene)-hetaryl,
-CO-N(CHs)-(propylene)-hetaryl, -CO-N{CH:)-(isopropylene)-hetary!
-CO-N{CHs)-het, -CO-N{cyclopropyl)-het, ~-CO-N{Cs s-cycloalkyl)-het,
-methylene-O-methyl, -ethylene-O-methyl, -propylen-O-methvi,
-methylene-O-ethyl, -ethylene-O-ethyl, -propylen-O-ethyl, -methylene-NH,
-methylene-NHCHj3, -methylene-N{CHa),, -ethylene-NHa,
-gthylene-NHCH,, -ethylene-N(CHa)s, NHz, N{CHs)s, NHCHs, -O-methyl, O-
ethyl O-propyl, O-isopropyl, O-butyl, O-isobutyl, -SO-CHi, SO-ethyl, -SO-
propyl, -SO-isopropyl, , SOz-methyl, -SOz-athyl, SOz-propyl, SOz-isopropyl,
COOH, COO-{methyl), COO-{ethyl}, COO-(propylj, COO-(isopropyl),
-O-methylene-N{methyl);, -O-ethylene-N{methyl),, -O-methylene-N(athyl},,
-O-ethyiene-N(athyl); , CO-NH3, CO-NH(CHz), CO-N{CHa)y, -NH-CO-methyi,
-NCHa-CO-methyl, -NH-CO-ethyl, NCH;-CO-ethyl, phenyl, phenyl-metHylene,
phenyl-ethylene, het-methylene, het-ethylene, -CO-het, het,
-CO-Csr-cycloakkyl, -CO-cyclopropyl, ~-CO-N(CH;3)-Csr-cycloalkyt,
-CO-N(CHz)-cyclopropyl, Cs.;-cycloalkyi, cyclopropyl, Cs.s-cycloalkyl-
methylene, Css-cycloalkyl-ethyiene, cyclopropyi-methylene, cyclopropyl
ethylene, hetaryl-methylene, hetaryl-ethylene and hetaryl,
which may in turn optionally be substituted by 1, 2, 3 or 4 groups selected
independently of one another from among F, Cl, Br, methyl, O-methyi, ethyl,
O-ethyl, OH, oxo and CFs,

and wherein

R*  denotes H, CN, OH, CF3, CHF,, CHaF, F, methyl, ethyl, O-methyl or O-ethy!,
-methylene-OH, -ethylene-OH, -propylene-OH, isopropylene-OH,
-COO(methyt), -COO(ethyl}, -COO(propyt), -COO(isopropyl), -CO-het,
-(methylene)-NH-SO»-(methyi), -(methylene}-NH-S0,-(ethyl),
-(gthylene)-NH-SO~(methyl), -(ethviene)-NH-SOz-(ethyl),
-(methylene)-N(CH3)-SO,-(methyl), -(methylene)-N(CHa3)}-SOz-{ethyl},
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~(ethylene)-N(CH;z}-50,-(methyl), -(ethylene)-N{CH3)-SO-(ethyl),
-(methylene)-O-(methylene)-phenyl, -(methyteﬂe}-o-—(ethyiene)-pheny!.
~(ethylene)-O-(methylene)-phenyl, -(ethylene}-O-(ethylene)-pheny!,
-methylene-O-methyl, -methylene-O-ethyl, -ethylene-O-methyl
-ethyiene-C-ethyl,

~{methylene)-N(CH;)-CO-(methyl), -(methylene}-N(CH;}-CO-(ethyl)
-(ethylene)-N(CHa)-CO-{methyl), -(ethylene}-N{CHz)-CO-(ethyl),
-NH-CO-(methylene)-O-{methyl), -NH-CO-(methylene}-O-(ethyl),
-NH-CO-(ethylene)-O-(methyl), -NH-CO-~(ethylene)-O-(ethyl),
-methylene-NH-CO-{methyl), -methylene-NH-CO-(ethyl),
-ethylene-NH-CO-(methyl), -ethylene-NH-CO-~(ethyl},
-methylene-NH-CO-(methylene)-N{methyl}z,
-methylene-NH-CO-(ethylene)-N(methyl).,
-ethylene-NH-CO-{methylene)-N{methyl)z,
-ethylene-NH-CO-(ethylene)-N(methyl),,
-methylene-NH-CO-(methyiene)-O-(mathyl),
-methylene-NH-CO-(ethylene)-O-(methyi),
-ethylene-NH-CO-(methylene)-O-(methyl),
-methylene-NH-CO-(methylene}-O-(ethyl),
-methylene-NH-CO-(ethylene)-O-(ethyl),
-ethylene-NH-CO-(methylene)-O-(ethyl},
-(methylene)-N(CHs)-CO-(methylene)-O-(methyl),
<{methylene)-N(CH3)-CO-(ethylene)-O-(methyl),
-(ethylene)-N(CHs;)-CO-(methylene)-O-(methyl),
-(methylene)-N(CHj;)-CO-(methylene)-O-(ethyl),
~(methylene)-N(CHz)-CC-{ethylene)-O-(ethyl),
-(ethylene)-N{CH;)-CO-(methylene)-O-(athyl),
-O-(methyiene)-phenyl, -O-(ethylene}-phenyl,

-CO-phenyl,

wherein the phenyl in the above groups may optionally be substituted by one
or more other groups selected from among F, Cl, Br, methyl, ethyl, propyl, -O-
methyl, -O-ethyl, -O-propyl, -OH and C3

or wherein

RPand R* together form a monc- or bicyclic, unsaturated, saturated or partially
saturated heterocycle, which contains 1, 2 or 3 heteroatoms selected from
among N, O and S and which may optionally be substituted by one or more
groups selected from among F, Ci, Br, OH, oxo, CF3, CHF, CHF, CN, methyl,
ethyl, propyl, isopropyl, cyclopropyl, COO-methyl, -COO-ethyl, O-methyl, O-
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ethyl, S02-(CHas), S02-{CHCHz), SO-(CHg), SO-(CHzCHg), CHz-NHp, CHa-
NH(CHs), CHz-N{CHa)p, -NHz, -NH(CH3), ~-N{(CHs),, phenyl, Cs.p-cycloalkyl, het
and hetaryl,

as well as pharmacologically accepiable salts thereof.

4. Compounds of formula 1 according to one of Claims 1 to 3, wherein

R?  denotes a group according to formula 2

e
5

R 2

wherein R® is OH or NH, and

wherein R® is a group selected from among Cq.4-alkyl, a five- to six-membered
heteroaryl with 1, 2 or 3 heteroatoms selected from among S, O and N and phenyl,
which may optionally be substituted by one or more groups selected from among
OH, F, Br, OR?', oxo, methyl, ethyl, methanol, ethanol, phenyl, COOR*', CH,-
NRZZR%% gnd NRZ2R2S ‘

as well as pharmacologically acceptable salts thereof.

5, Compounds of formula i according to claim 4, wherain
R?  denotes a group according to formula 2

s
5

RO 2
wherein R® is OH or NH; and
wherein R® is methyl, ethyl, propyl, isopropyl

as well as pharmacologically acceptable salfs thereof.

€. Compounds of formula 1 according to one of Claims 1 o 3, wherein
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R*  is a monocyclic three-, four-, five-, six- or seven-membered cycloalkyl ring
which may optionally be substituted in the spiro position by a group selected from
among -CH,-OR?', branched or unbranched C; s-alkylene-OR**, methyl, sthyl,
propyl, isopropyl, buty!, isobutyl, cyclopropyl, -CF3, CHF», CHoF and Cos-fluoroalkyl,
wherein .

R%*'  is selected from among methyl, ethyl, propyl, isopropyl, buty!, isobutyl,

as well as pharmacologically acceptable salis thereof,

7. Compounds of formuia 1 according to one of Claims 1, 2 or 3,
wherein
R?* is a cyclopropy! which may optionally be substituted by another group
selected from among -NHy, CH2- NHy, -NH(CH3), -N(CH3),, methyl, ethyi,
propyl, isopropyl, -NH-CO-(tert-butyl), -NH-CO-O-(tert-butyl), -N(CH3)-CO-
(tert-butyl), -N(CH3)-CO-O-{tert-butyl), -CF3, -CHF,, CH.F, F, Cland Br,

as well as pharmacologically acceptable saits thersof.

8. Compounds of formula 1 according to one of Claims 1 to 3, wherein

R? denotes a pheny! which may optionally be substituted in one or both meta
positions by one or more groups selected from among methyl, ethyt, propy!,
isopropyl, cyciopropyl, F, Ci, Br, OH, OR*", COOR?**, CF5, CHF,, CHoF, NHy,
NH(CHs) and N(CH3)z, wherein R% may be H, methy! or ethyl,

as well as pharmacologically acceptable salts thereof.,
2. Comgounds of formuia 1 according to one of Claims 1 to 3, wherein

R? is a group selected from among monocyclic, saturated three-, four-, five-, six-
or seven-membered heterocycles with 1, 2 or 3 heteroatoms selected in each
case from among N, O and S, which may optionaily be substituted by one or
more groups selected from among fluoring, chloring, bromine, CFa, CHF,,
CH.F, OH and oxo or by one or more groups selected from among OR?*", Cy.a-
alkylene-OR?*!, SR?* S0O-R?", 80,-R*!, COOR?*!, COR?!, Cie-alkanol, Caiq-
cycloalkyl, phenyl, Ci.g-aikyl, phenyl-Cqs-alkyiene, Cs.qg-heteroaryl-Cis-
alkylene, Cs.1p heterocycle, Cs.qo-heteroaryl and NR??R?, which may in turn
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optionally be substituted by one or more groups selected from among OH,
OR2" oxo, F, Cl, CFs, CHFs, CHF, Cre-alkyl, phenyl and NR*?R*®,

wherein R*", R*? and R*? are defined as in claim 1,

as well as pharmacologically acceptable salts thereof.

10. Compounds of formula 1 according to claim 9, wherein

R? denotes a group selected from among a monocyclic, saturated six-membered
heterocycle with a heteroatom selected from among N, O and S, which may
optionally be substituted by one or more groups selected from among F, Cl,

8r, CF3, CHF,, CHoF, OH, oxo, NH,, NHCH3 and N{CHjs)z, methyl, ethyl, propyl,

isopropyl,  cyclopropyl, methoxy and ethoxy,

as well as pharmacologically acceptable salts thereof.

1. Compounds of formuta 4 according to claim 9 or 10, wherein

R?  denotes a group selected from among piperidine or tetrahydropyran, which

may optionally be substituted by one or more groups selected from ameng F, Cl,

Br, OH, CF,, CHF, CH;F, NH,, NHCH3, N(CHg3)2, oo, methyl and methoxy,

as well as pharmacoiogically acceptable salts thereof.

12.  Compounds of formula 1 according to one of Claims 1 to 3, wherein

R®  is a naphthalene or phenyl,
which may optionally be substituted in any position by one, two or three
groups selected independently of one ancther from among fluorine, chiorine,
bromine, hydroxy, CN, methyt, ethyl, propyl, isopropyl, cyclopropyl, CF;, CHF,
CHaF, -OCH3, OCH,CHgy;, SO5-CHa, 80,-CH2CH3, COOCH; and CO-0O-
CH2CHs,

as well as pharmacologically acceptable salts thereof.

13, Compounds of formula 1 according to one of Claims 1 or 2, wherein
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r3 denotes a group selected from among het and hetaryl, which may optionally
be substituted by one or more groups selected from among F, Cl, Br, Ck3,
CHF,, CH,F, CN, CH, oxo, methyl, ethyl, propyl, isopropyl, butyt, isobutyl,
cyclopropyl, Cs.r~cyctoalkyl, -C-methyl, ~-O-ethyi, -O-prapyl, -O-isopropyl, -
COO-methyl, -COC-ethyl, -COO-propyl, -COO-isopropyl, SO»-(CH3), SOz~
{CH2-CHa3), SO-(CH3), SO-{CH2-CHs), phenyl, -CHz-NHz, -CH-NHCH;, -CHy-
N(CHaz)z, NH2, NHCH3, N{CHa)2, het and hetaryl, which may in turn optionally
be substifuted by one or more groups selected from among OH, F, CI, Br, CFs,
CHF,, CHoF, methyl, ethyl, propyi, isopropyl, phenyi, -COQ-methyt, -COO-
ethyl, -COC-propyl, ~-COC-isopropy! and O-methyl, C-athyl, O-propyl and O-
iISOpropvi,

and wherein

R*  denotes H, CN, OH, CF3, CHF,, CHoF, F, methyl, ethyl, O-methyl or O-ethyi,

wherein

het is a three- to seven-membered, monocyclic, saturated or partially saturated
heterocycie or a seven- {o eleven-membered, bicyclic, anellated, saturated or
partially saturated heterocycie which contains 1, 2 or 3 heteroatoms selected
independently of one another from among N, S or O,

and wherein

hetary! is a five- fo six-membered, monocyclic, aromatic heteroaryl or & seven- to

eleven-membered, bicyclic, anellated, aromatic hetercaryl, which contains in each

case 1, 2 or 3 heteroatoms selected independently of one another from among N, S

orQ,
and wherein

cycloalky! may be saturated or partially saturated,

as well as pharmacologically acceptable salis thereof.
i4. Compounds of formula 1 according to claim 13, wherein

rR® denotes a group selected from a bicyclic, seven- to eleven-membered,
saturated  or partially saturated heterocycle or a bicyclic, seven- to eleven-
memberad heteroary!, which is selected from among indole, dihydroindole,
quinazoline, dihydroguinazoline, tetrahydroguinazoling, benzoisoxazole,
dihydrobenzoisoxazole, benzoxazine, dihydrobenzoxazine, benzothiazole,
dihydrobenzothiazole, triazolopyridine, dihydrotriazolopyridine, benzofuran,
dihydrobenzofuran, isobenzofuran and dihydroisobenzofuran,
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which may optionally be substituted by one or more groups selected from
among F, Ci, Br, CF;, CHF», CHaF, CN, OH, oxo, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, cyclopropyl, -O-methyl, -O-ethyl, -O-propyl, -O-
isopropyl, -COO-methyl, -COO-ethyl, -COO-propyl, -COO-isapropyl, SO,
(CH3), SO(CH2-CHgz), SO-(CH3), SO-(CH3-CH3), phenyl, -CHx-NHa, -CHo-
NHCH;3, -CHa-N{CHa)z, NH2, NHCHs, N(CH3),, furanyl and pyridinyl,

which in turn may be substituted by one or mofe groups selected from among
OM, F, Cl, Br, CF;, CHF,, CHZF, methyl, ethyl, propy!, isopropyl, phenvl, -
COO-methyl, -COO-ethyl and O-methyl, O-ethyl,

as well as pharmacologically acceptable salts thereof.

18. Compounds of formula 1 according to claim 13, wherein

R®  denotes a group selected from a monocyciic, saturated or partially saturated,
three- fo seven-membered heterocycle or a monocyclic five- to six-membered
heteroaryl, |
which is selected from among imidazole, dihydroimidazole, oxadiazole,
oxadiazolidine, pyrazole, pyridine and dihydropyrazoie,

which may optionally be substituted by one or more groups selected from
among F, Cl, Br, CFj, CHF3, CHoF, CN, OH, oxo, methyi, ethyl, propyi,
isopropy!, butyl, isobutyl, cyclopropyl, --O-methyl, -O-ethyl, -O-propyl, -O-
isopropyl, -COO-methyl, -COQO-ethyl, -COO-propyl, -COOC-isopropyl, SO»-
(CH3), SO~(CH2-CH3), SO~(CH3), SO-(CHz-CHg), phenyl, -CHx-NHy, -CHa-
NHCH3, -CHp-N{CHa)a, NHp, NHCHs, N(CH3)z, furany! and pyridinyl, which
may in turn optionally be substituted by one or more groups selected from
among OH, F, Cl, Br, CF;, CHF,, CHoF, methyl, ethyl, propyl, isopropyl,
phenyl, -COOC-methyl, -COO-ethyl and O-methyl, O-ethyl,

as well as pharmacologically acceptable salts thereof,

16. Compounds of formuia 4 according to one of Claims 1 to 3, wherein

R*and R*  together form a mono- or bicyclic, unsaturated or partiaily saturated,
three- to eleven-membered heterocycle which confains 1, 2 or 3 heteroatoms
selected from among N, O and & and which may optionally be substituted by one or
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more groups selected from among F, Cl, Br, OH, oxo, CF;, CHF,, CHyF, CN, methyl,
ethyl, propyl, isopropyl, cyclopropyl, COO-methyl, -COG-ethyl, O-methyl, O-ethyl,
S0,-(CHz), SO~  (CHx-CHz), SO-(CHa), SO-(CHp-CHs), phenyl, -CHz-NHz, -
CHoNHCH3, -CHo-N{CHa)z, NHy, NHCHa, N(CHs)2, a saturated or pariially saturated,
five- to six-membered heterocycle and a five- 10 six-membered heteroaryl,

as well as pharmacologically acceptable salts thereof.

17. Compounds of formula 1 according to claim 16, wherein

R*and R*  together form a bicyclic heterocycle selected from among
tetrahydroguinazoline, tefrahydrobenzoxazine and dihydroindole,
dihydroisobenzofuran, which may optionally be substituied by one or more
groups selected from among F, Cl, Br, OH, oxo, CF3, CHF;, CHaF, CN, methyt,
ethyl, propyl, isopropyl, cyclopropyl, COO-methyi, -COO0-ethyl, O-methyl, O-
ethyl, SO2-(CHs), SO2(CH,-CHs), phenyl, -CHz-NHz, ~-CHNHCH3, -CHs-
N(CHa)z, NHz, NHCH,, N(CHs)z, a saturated or partially saturated, five- to six-
membered heterocycle and a five- to six-membered heteroaryi,

as well as pharmacologically acceptable salts thereof. -

18. Compounds of formuia 1 according o one of Claims 1 or 2,

wherain

R®  is-O-R*,

wherein R*! is a group selected from among methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, pentyl, isopentyl, -phenyl, -methylene-phenyl, -sthylene-phenyl, -
propylene-phenyl, -isopropylene-phenyl, hetaryl and het,
which may optionally be substituted in the ertho, para or meta position by one,
two or three groups selected independently of one another from among
fluorine, chlorine, bfomine, hydroxy, CN, maethyl, ethyl, propyl, isopropyl, butyl,
isobutyl, -CF3, CHF2, CHyF, CO-(methyl), CO-(ethyl),
CO-(propyl), CO-(isopropyl), CO-(butyl), CO-(isobutyl), -CO-(CF),
-CO-(CH,F), -CO-(CHF3), -CO-NH-{methylene)-hetaryl,
-CO-NH-{ethylene)-hetaryl, -CO-NH-(propylene)-hetaryl,
-CO-NH-(isopropyiene}-hetaryl,
-CO-N({CHa)~(methylene)-hetaryl, ~-CO-N(CHs)-(ethylene)-hetaryl,
-CO-N(CHa)-(propylene)-hetaryl, -CO-N{CH3}-(isopropylene)-hetaryl,
-CO-N(CHa)-het, -CO-N(Cy.r-cycloalkyl)-het, -methylene-O-methyl,
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-ethylene-O-methyl, -methylene-O-ethyl, -ethylene-O-ethyl, -methylene-NH,
-gthylene-NiH;, -methylene-NHCH;, -ethylene-NHCH;, -methylene-N{CHa)z,
-ethylene-N(CHa)z, -NHz, -NHCHa, -N{CHa)z, -O-methyl, -O-ethyl, -O-propyl,
-O-isopropyl, -80-CHs, -8O-{CH,CHg), -SO,-CHs, -§02-(CH2CHs), CCOH,
COO-(methyl), COO-(ethy!), COO-(propyl), COO-(isopropyl),
-O-methylene-N(methyl),, -C-ethylene-N{methyl),,-O-methylene-N{ethyl),
-Q-ethylene-N(ethyl),, CO-NH,, CO-NHCH3, CO-N(CHs)z, NH-CO-methyl,
NCH3-CO-methyl, NH-CO-ethyl, N(CHz)-CO-ethyl,

phenyl, phenyl-methylene, phenyl-ethylene, het-methylene, het-ethylene,
-CO-het, het, -CO-Cyr-cycloaliyl, -CO-cyclopropyl,
-CO-N(CHz)-cyclopropyl, -CO-N(CHz)-Car-cycioalkyl,

Car-cycloalkyl, cyclopropyl, C4s-cycloalkyl-methylene,
cyclopropyl-methylene, Csz-cycloalkyl-ethylene, cyclopropyl-ethylene, hetaryl-
methylene, hetaryl-ethylene and hetaryl,

which may in turn optionally be subsiituted by 1, 2, 3 or 4 groups selected
independently of one ancther from among F, Cl, Br, methyl, O-methyl, ethyi,
O-ethyt, OH, oxo and CFs,

as well as pharmacologically acceptable salts thereof.

1¢. Compounds of formuta 1 according to one of Claims 1, 2 or 3,
wherein .
R*  denotes H, CN, OH, CFa, CHF3, CHoF, F, methyl, ethyl, O-methyl or O-ethyl,

-methylene-OH, -ethylene-OH, -propylene-OH, isopropylene-OH,
-COO{methyl), -COO(ethyi)', -COO{propyl), -COO(isopropyl), -CO-het,
-{methylene)-NH-SO.-{methyl), -(methylene)-NH-SO,-(ethyt),
-{ethylene)-NH-SO,-(methyl), -(ethylene)-NH-SO-(ethyl),
-(methyiene)-N(CH;)-SO0-(methyl), ~(methylene)-N{CH3)-SCo-{ethyl),
-(ethyleng)-N{CHa)-SOz-(methyl), -(ethylene)-N{(CH3)-SOz~(ethyl),
-(methylene)-O-(methylene)-phenyl, (methylene)-O-(ethylene)-phenyl,
-(ethylene)-O-(methylene)-phenyl, -(ethylene)-O-(ethylene)-phenyl,
-methylene-O-methyl, -methylene-O-ethyl, -ethylene-O-methyi
—sthylene-O-ethyl, -(methylene)-N(CHs)-CO-(methyl), -(meihylene)-N(CHa)-
CO-(athyl)

-{ethylene)-N(CHs)-CO-(methyl), -(ethylene)-N{CHa)-CO-(ethyl),
-NH-CO-(methylene)-O-(methyl), -NH-CO-(methylene}-O-(ethyl), |
-NH-CO-{ethylene)-O-(methyl), -NH-CO-(ethylene)-O-(ethyl),
-methylene-NH-CO-(methyl), -methylene-NH-CO-(ethyl),
-gthylene-NH-CO-(methyl), -ethylene-NH-CO-(ethyl),
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20,

21.

-methylene-NH-CO-(methylene)-N{methyl)2,
-meathylene-NH-CO-{ethylene)-N{methyl),
-ethylene-NH-CO-(methylene)-N{methyl)s,
-gthylene-NH-CO-(ethyleneg)-N{methyl),
-methylene-NH-CO-(methylene)-O-(methyl),
-methyviene-NH-CO-(ethylene)-O-{methyl),
-gthylene-NH-CO-(methylene)-O-(methyl),
-methylene-NH-CO-(methylene)-O-(ethyl),
-methylene-NH-CO-{ethylene)-O-(ethyl),
-gthylene-NH-CO-{methylene)-O-(ethyl),
~{methylene)-N(CHs)-CO-{methylene)-O-{methyl),
-(methylene)-N{CH;)-CO-(ethylene)-O-(methyl),
-{ethylene)-N(CHs)-CO-{methylene)-O-(methyl},
-(methylene)-N{CHa)-CO-(methylene}-O-(ethyl),
-(methylene)-N(CH;)-CO-(ethylene)-O-(ethyl),
-(ethylene)-N{CH3)-CG-{(methyiene)-O-(ethyl),
-O-{methylene)-phenyl, -O-(ethylene)-phenyl,
~CO-phenyl,

while the pheny! in the above groups may optionally be substituted by one or
more other groups selected from among F, Cl, Br, methyl, ethyl, propyl, -O-
methyl, -O-ethyl, -O-propy!, -Oft and CF»,

as well as pharmacologically acceptable salts thereof.

Compounds of formula 1 according to one of Claims 1, 2 or 3,

wherein

R’ is a group selected from among oxazole, imidazole and thiazole, white
these groups may optionally be substituted by one, twe or three further groups
selected independently of one another from among methyl, ethyl, propyl,
isopropyl, O-methyl, O-ethyl, O-propyl, O-isopropyl, CH, F, Cl, Br, CF3, phenyl,
hetaryl and Cs.s-cycloalkyl,

as well as pharmacologically acceptable salts thereof.
Compounds of formula 1 according to one of Claims 1 or 2,

wherein X is SOy, _
as well as pharmacologically acceptable safts thereof.
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22. Compounds of formula 1 according to one of Claims 1 tc 3, wherein the
compounds are selectad from among
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- as well as pharmacologically acceptabie salts thereof.
23. Compounds according to one of Claims 1 to 22 as medicaments.

24 . Use of compounds according to one of Claims 1 to 22 for preparing a

medicament for the treatment of respiratory or gastrointestinal diseases or
complaints, as well as inflammatory diseases of the joints, skin or eyes, cancers, and

diseases of the peripheral or central nervous system.

25. Use of compounds according to one of Claims 1 to 22 for preparing &
medicament for the prevention and treatment of respiratory or pulmonary diseases
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which are accormpanied by increased mucus production, inflammations and/or
obstructive diseases of the respiratory tract.

26. Use of compounds according to one of Claims 1 to 22 for preparing a
medicament for the treatment of inflammatory and/or obstructive diseases such as
COPD, chronic sinusitis, asthma, Crohn's disease and ulcerative colitis.

27 Use of compounds accarding to one of Claims 1 to 22 for preparing a
medicament for the treatment of inflammatory diseases of the gastrointestinal tract.

28. Use of compounds according to one of Claims 1 fo 22 for preparing a
medicament for the prevention and treatment of diseases of the peripheral or central
nervous system such as depression, bipolar or manic depression, acute and chronic
anxiety states, schizophrenia, Alzheimer's disease, Parkinson's disease, acute and
chronic mulfiple sclerosis or acute and chronic pain and brain damage caused by
stroke, hypoxia or cranio-cerebral frauma.

29. Pharmaceutical formulations, characterised in that they contain one or more of
the above compounds according to formula 1 according to one of Claims 1 to 22.

3C0.  Phammaceutical formulations, characterised in that they contain one or more
compounds of formula 1 according to one of claims 1 to 22 in combination with one
or more active substances selected from among betamimetics, corticosteroids, other
PDE4-inhibitors, EGFR-inhibitors and LTD4-antagonists, CCR3-inhibitors, iNOS-
inhibitors and SYK-inhibitors.



