1/215 90672pct NOVEL COMPOUNDS FOR THE TREATMENT OF
INFLAMMATORY DISEASES The invention relates to new
d|h drothienopyrimidines of formula 1, and the pharmacologically

?gffﬂs %%"fé pharmacologically acceptable salts, dlastereom%?g/ EP2006/061680
enantlomers racemates, hydrates or soWNzités thereof, 1 which are
suitable for the treatment of respiratory or gastrointestinal complaints or
diseases, inflammatory diseases of the joints, skin or eyes, diseases of
the peripheral or central nervous system or.cancers, as well as
pharmaceutical compositions which contain these compounds. PRIOR
gqﬁ j%% ,318,881 and BE 663693 disclose the preparation of

é ﬁeno[s 2- d]pyrimidines which have cardiovascular and sedative

propertiégVElafOnVE SURIIG ARK THERTREAZMBRG R YELIS MMATORY DISEASES
compounds of formula 1, 1 wherein Xdenotes 0, S, SO or SO2;

The invention relates to new dihydrothienopyrimidines of formula 1, and the
pharmacologically acceptable salts, pharmacologically acceptable salts,

diastereomers, enantiomers, racemates, hydrates or solvates thereof,

which are suitable for the treatment pf respiratory or gastrointestinal complaints or
diseases, inﬂammatory diseases of the joints, skin or eyes, diseases of the
peripheral or central nervous system or cancers, as well as pharmaceutical

compositions which contain these compounds.
PRIOR ART

US 3,318,881 and BE 663693 disclose the preparation of dihydrothieno[3,2-
dlpyrimidines which have cardiovascular and sedative properties.



“denotes H, C1.6-alkyl, C2.6-alkenyl, C2_6-alkynyl, C6_10-aryl or

C6.10-alyl-Ci-6- alkylene, C6_10-heteroaryl-Ci_6-alkylene; R2denotes H
or an optionally mono- or polysubstiltéj};%q@roup selected from among
C-alkyl, C2_6-alkenyl, C2_6-alkynyl, an optionally mono- or poly-bridged

‘mono- or bicycle C310-cycloalkyl, C6.10-aryl, an aromatic or
-non-aromatic, heterocyclic C3 10 rin%; a bicyclic ring and a C6_10-aryl

fused to a C3_10 heterocycl@, ' together denote a heterocyclic
ring which is optionally substituted by drie or more groups selected from
C14-alkyl, Cwalkenyl, C2.6-alkynyl, straight-chain or branched

In a ficst asRARABRERENEVHRHREWAEKE. I RO R L ituted group selected

from among a heterocyclic C6-10 ring, Ccycloalkyl,
C6_10-aryl-C1_6-alkylene, C6 10-heterﬁat B _6-alkylene, a fused,
bicyclic ring which may optign le contajn 1-4 heteroatoms selected

independently of one anogaer ’Nf“ b/215 OrR3 denotes a group
COR37, COCH2R32, CONHR3 4 oL, 02R3'8; wherein R37denotes H,
C1l.6-alkyl, C2.6-alkenyl, C2..6%alk nyl or C6_10-aryl; R33 denotes
C1_6-alkyl, C2.6:alkenyl, C2.6-alky¥yff C3_7-cydoalkyl or a group
selected from among C6_10-aryl, a heterocyclic C3.10 ring and a bicyclic

WheRRH which is optionally substituted by one or more groups selected from

X

R1

or

R

or

amggg&éﬁagl@ylg@&;@iﬁ{kgnyl, C2.6-alkynyl, halogen, NR381 3R .B.2,
C6_10-aryi and a heterocyclic C3.10 ring ; wherein R381 denotes

H,C2.6-alkenyl or C2_6-alkynyl;
denotes H, Cr.g-alkyl, Cog-alkenyl, Cae-alkynyl, Ces1p-aryl or Ceqp-aryl-Cq.e-

alkylene, Cs.1o-heteroaryl-Cye-alkylene;

denotes H or an optionally mono- or polysubstituted group selected from
amo‘ng Ca_a-éikyi,_Cz_efafkenyl, C_2-§-alkynyi, an optionally mono- or poly-
bridged mono- or bicyclic C3_1o»cy€:€oalky[, Ce.10-aryl, an aromatic or non-
aromatic, heterocyclic Ca.1o ring, a bicyclic ring and a Cg.p-aryl fused to a

Cs.10 heterocycile;

NR'R? tdgethefdenote a heterocyclic ring which is optionally substituted by
she or more groups selected from Ci-alkyl, Co.s-alkenyl, Cae-alkynyl,

straight-chain or branched C1g-alkanol and oxo;

denotes a mono- or polysubstituted group selecied from among a
-heterocyciic Ce-10 ring, Czr-cycloalkyl, Cs.q0-aryl-Cy.g-alkylene,

' CmJo-—heteréaryl»()q._e-alkylene, a fused, bicyclic ring which may optionally
contain 1-4 hetercatoms selected independently of one another from N, O, |

S,

R® denotes optionally substituted phenyt;



R3.82 denotes H,02.6-alkenyl or C2.6-alkynyl; R4denotes H,C24-alkenyl,
CZ4-alkynyl, or oxo; R5denotes H,C2_4-alkenyl or C2_4-alkynyl,
R6denotes H,C2-4-alkenyl or C2_4-alkynyl; R7denotes H,C2.4-alkenyl;
C2.4-alkynyl,-C6.10-aryl, or OH;-&éag‘]otes H, C14-alkyl, C24-alkenyl;
C24-alkynyl, C6.10-aryl or 01-1; or 127 and R8 together form oxo; and the
Phaymacalogieali A capIRbIE GRS, BepelPeeCORRRIDEIGD,R
ragemates, ydrates or solvates thereof: In a second aspect, there is
provided intermediate products selected from among: - compounds

accordirﬁgg fo!rmula VIII according to preparation method B as illustrated
in Scheme g/ 215 - compounds according to formula |V and V

accordingd prepacitietirainealinlaSimatkery. ik scalmavier Coaryl
compoungs acgording, te. formill Vidhane Vikgsdilustategfloalkyl or a
Scheme% - cogrﬁggﬂe%dgh%g)%ng{%g formu% V,2 é;lll a%'?\"/m as i _ustratgd
in Scheme 3 group selected from among Ce.1o-aryl, @ heterocyclic Cs.40 1ing and a
| bicyclic ring, which is optioné!iy substituted by one or more groups
selected from among Cre-alkyl, Cog-alkenyl, Czs-alkynyl, halogen,
NR38IR382Z (4 4-aryl and a heterocyclic Ca.a0 ring ;
wherein : | .
R3®1 denotes H, Cis-alkyl, Cae-alkenyl or Cas-alkynyl;
R*#2 denotes H, Cr.e-alkyl, Cog-alkenyl or Ca-alkyny;

R*  denotes H, Cy_-alkyl, Cos-alkenyl, Cs-alkynyl, or oxo;

RS  denotes H, Cys-alkyl, Cz4-alkenyl or Cz4-alkynyl;

R®  denotes H, Ci4alkyl, Cou-alkenyl or Cos-alkynyl; |

RT  denotes H, Cq-alkyl, Cos-alkenyl, Cos-alkynyl, Ceso-aryl, or OH;
R®  denotes H, Ciu-alkyl, Cay-alkenyl; Czy-alkynyl, Cep-aryt or OH;

or R” and R® together form oxo;

and the pharmaéologica!ly acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

In a second aspect, there is provided intermediate products selected from among:

- compounds according to formula VI according to preparation method B as illustrated in Scheme



- compounds according to formula V, VIl and IX as illustrated in Scheme 4
rn-R11 ritAkt.-A CeSA 11 | S-M6-Nrs-rN R1 R2 ehl Ft1 VVII 1d/215 -
compounds according to formula V, VI, VIL, VIII and 1X as illustrated in

Scheme 5 1c/215
- compounds according to formula IV and V according to preparation method A as illustrated in

Scheme 1

and

- compounds according to formula I as iliustrated in Scheme 1
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- compounds according to formula IV, VI, VII and VIII as illustrated in Scheme 2
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- compounds according to formula V, VII, VIII, XI and ria as illustrated in
Scheme 7 ar."/ and)0l - compounds according to formula | and Il as
illustrated in Scheme 8 RIR2 18? gompounds according to formula Il
and Ill as illustrated in Scheme 9 d?lj 1le/215

- compounds according to formula V, VI, VIL, VIII and IX as illustrated in Scheme 5 -
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- compounds according to formula V, VII, VII and IX as illustrated in Scheme 6
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- compounds according to formuia V, VII VIIL X1 and XI1 as illustrated in Scheme 7
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and

- compounds according to formula Il and III as iflustrated in Scheme 9
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- compounds according to formula V, VI, Vlll.and X as illustrated in
Scheme 10 re--N and X - compounds according to formula ifi and V as
illustrated in Scheme 11  inV and1-e9%1%pounds according to formula DI
and V as illustrated in Scheme 12 _

- compotnds according to formula V, VI, VIl and X as illustrated in Scheme 10
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‘and

- compounds according to formula IT, ITL, IV and V as illustrated in Scheme 13
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CICR3 and - compounds according to formula 11,111, IV and V as
illustrated in Scheme 13 1f/215 - compounds according to formulaVill,
VIII, DC and X as illustrated in Schgmpeig4, wherein RI, R2, R3, R4, R5,
R6, Ice, R8 and X have the meanings defined above, and wherein RI, R2,
R3, R4-, R5, R6, R7, R8 and X have the meanings defined hereinbefore

.and wherein R9, R 12'in SexindeRengantiv:ef pnepnpiher
cfgﬁgﬁém ffl{sgar%cl%%isngl%git?%%“#gm amgﬁig’hﬁalog%p, Cl.6-allcyl, .. '

C14-haloglky#s C6 10-aryl, C3.7yc|oal|6§t’!'aromatic or NoN-q|
C%_l%fﬁéygﬁ:yclg, C6.1 -aJ:ysI-C_ Shenre, C327°%cydl @
Cﬂ%ﬂene d £3.10 Retgrocycle=C.a idh phay optionally -
bessuBstituted by/ohe §r moré grou susglected from amogg OH, OXO,

C.,-alf&k: phenyl dﬁéicloallcyl, C3.7 heterocycle and h&fog&n, and

whekgin RI3 is sel&Cte& from among®OH, halogenpd-C1.6alkyl, Cld-alkyl,

phenyl and C34- cycloalkyl and C3.7 heterocycle. In a third aspect, there
viagpemvidleRf THoRH B, R, Réfimé X dbue dhamprminga defgt above,

compositions. In a fourth aspect, there is provided the use of the -
ambwipeimil &S MeRAdR dbobe Rorapfepanvidls meieghisinrdhgrgnbefors and
Jgaiment of adisegse seleciediliaiAMPNT e SRaL BeRs IR S cNteRERElFon

complaints or diseases, inflammatory diseases of gje jpints, skin or eyes, )
srani Ernlase s b1 12 BEIEI Sl B e FIGPUO L PR o romate
clifthasperlelogipds POYidedphatnaseltitialf@pulbyions auh Sractetisery cle-C, .-

in that they contain ong qr more.c f forr - ;
) Conio S0 L A5 0T U G L 88 e ithons O

oy iCalplelidr manyiristrasidnabisy lrPad heleTocepig 2 BH8EMIN that it contains a
a&?@ﬁ@%ﬂ@% fRimpulpehAsHein e ahmen, B21oalkyl, Cys-alkyl, phcn;;l and Cs.-

éycloalkyl and Cs.7 heterocycle.

In a third aspect, there is provided compounds as defined above as pharmaceutical

compositions.

In a fourth aspect, there is provided the use of the compounds as defined above for
preparing a medicament for the treatment of a disease selected from among
respiratory or gastrointestinal complaints or diseases, inflammatory diseases of the

joints, skin or eyes, cancers, and diseases of the peripheral or central nervous

system.

In a fifth aspect, there is provided pharmaceutical formulations, characterised in

that they contain one or more compounds of formula 1 as defined above.

In a sixth aspect, there is provided pharmaceutical formulation suitable for

administration by inhalation, characterised in that it contains a compound of formula 1

as defined above.



DESCRIPTION OF THE INVENTION Surprisingly it has now been found
that dihydrothienopyrimidines of formula 1 are suitable for the treatment of
inflammatory diseases. The present invention therefore relates to
compounds of formula 1 WO 2008@/21549PCT/EP2006/061680 2/215
wherein Xdenotes 0, S, SO or 502; 5 R1denotes H, C1_6-alkyl,
C2_6-alkenyl, C2_6-alkynyl, 06_10-aryl or C6.10-arYI-C1-6- alkylene,
06_10-heteroary1-01. @IS TRANCOFHE ¢YERNPIONlly mono- or
polysubstituted group selected from 10among 01_6-alkyl, 02_6-alkenyl,
C2_6-alkynyl, an optionally mono- or poly- bridged mono- or bicyclic
mp&e@quam :Qﬁmlié@wb@manmndihymmmaammﬁm iheteoddyatiniia 1 are
03-10 ring, clic 06 10-ary).fused to.g 03-10 he eroc
RO D R o AR H g S LR L By o
thebsiitiad Byeere evmpraigtsuiSsetadied from 01_4-alkyl,

C2_6-alkenyl, C2_6-alkynyl, straight-chain or branched C1_6-alkanol and
oxo; R3denotes a mono- or polysubstituted group selected from among a
20heterocyclic 06-10 ring, C3_7-cycloalkyl, 06_10-aryl-01_6-alkylene,



% }% ryl-01_6-alkylene, a fused, bicyclic ring which MaYr1/£p2006/061680
ionally con ain 1-4 heteroatoms selected independently of one another

from N, 0, S, 250rR3 denotes optlonall)?guﬁstltuted phenyl; orR3 denotes
a group COR3 7, COCH2R3 8, CONHR3 8 or S02R3 8; WO
2006/111549PCT/EP2006/061680 3/215 wherein R37denotes
H,02_6-alkenyl, C2.6-alkynyl or C6_10-aryl; R3.8denotes C1_6-alkyl,
C2.6-alkenyl, C2_6-alkynyl, C3_7-cycloalkyl or a group selected from
among C6_10-aryl, a heterocyclic C3.10 r|n nd g5 bicyclic ring, which
is optlonally substituted by one or ghore gro lected from among
01.6-alkyl, C2_6-alkenyl, C2.65 geuiﬁRs 8.1 R3.8.2,
C6_10-aryl and a heterocycli% 10Q]rin %wheréin R381
denotes H, 01_6-alkyl, C2_6-alkenyl o 6-alkynyl; 10R382 denotes H,
C1_6-alkyl, C2_6-alkenyl or C2_6- aIkynrytI‘RR4denoteq H,
C1_4-alkyl,C2_4-alkynyl, or oxo; R5denotes H,C2_4-alkenyl or
C2.4-alkynyl; R6denotes H, C14-alkyl, C2_4-alkenyl or C24-alkynyl,
JPRfggnotes H, C1_4-alkyl, C2_4-alkenyl, C2_4-alkynyl, 06.10-aryl, or

denotes O, S, SO or SOy;

R denotes H, Cig-alkyl, Cog-alkenyl, Cog-alkynyl, Cg.qp-aryl or Cg.ag-aryl-Cqe-
alkylene, Cs.ig-heteroaryl-Cq¢-alkylene;

R?  denotes H or an optionally mono- or polysubstituted group selected from
among Cq.g-alkyl, Co.s-alkenyl, Cos-alkynyl, an optionally mono- or poly-
bridged mono- or bicyclic 03_10~cypioalkyl, Ce-10-aryl, an aromatic of non-
aromatic, heterocyclic Cs.4p ring, é bicyclic ring and a Cg.1¢-aryl fused to a

Cs.40 heterocycle;

or NR'R? together denote a heterocyclic ring which is optionally substituted by
one or more groups selected from Cy_s-alkyl, Cys-alkenyl, Cos-alkynyl,

straight-chain or branched Cq.¢-alkanol and oxo;

R® denotes a mono- or polysubstituted group selected from among a
heterocyclic Cs10 ring, Cs.7-cycloalkyi, Cs 1o-aryl-Cq.g-alkylene,
Cs.1o-heteroaryl-C,g-alkylene, a fused, bicyclic ring which may optionally
contain 1-4 heteroatoms selected independently of one another from N, O,
S,

or R® denotes optionally substituted phenyl;

or  R%denotes a group COR*’, COCH;R*?, CONHR*® or SO,R>%;
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w g.%gg |, 014-alkyl, C2_4-alkenyl, C2_4-alkynyl, C640-aryl or QL ot o
ogether form oxo; 20and the pharmacologically acceptable

salts, diastereomers, enantiomers, racetiates, hydrates or solvates
thereof. Preferred compounds of formula 1 above are those wherein 25
Xdenotes 0, S, SO or SO2; denotes H,06_10-aryl,
06-10-aryl-C1_6-alkylene, C6.10-heteroaryl- C1.6-alkylene, 30R2denotes
H or C1_6-alkyl, which may optionally be substituted by one or more
groups,gglecigd from among C1_6-haloalkyl, CN, OR2.1, NR2K.1-2.2,
COOR2'l, WO 2006/111549PCT/EP2006/061680 4/215 CONR2 1 2R 2,
03_7-cilbalkyeaptimlySsubativhedzsyeteniiGor By hosSeratry vk

non-aregmatic figieraeysle %@Qﬁn@l%%ké]ﬂ%ﬂf{% Q}éﬂ%ﬂk@% Pé?cl@ﬁlk‘?f‘i ora

halogen, 06_10-aryl optlonall substituted by 014-alkyl or oxo and

06_10-aryl fuSéaUp setssigth %%@%ﬂ@tﬁ@’k@é@ﬁﬁ@%@@smwg and a
Soptionally b%ﬁf‘ﬂ&ﬁﬁtHW& %%@Ml@ﬁ&?@é@ﬁ@fﬁﬁéﬂ%&%&%@ groups
01_6-alkyl which is optionally substituted by a
selected from among Cy.g-alkyl, Cg e—alkenyl Cas-alkynyl, haiogen,
NR*81R382 ¢ io-aryl and a heterocyclic Ca.1o ring;
wherein
R%81 denotes H, Cqg-alkyl, Cos-alkenyl or Cos-alkynyl:

R3%2 denotes H, Cqg-alkyl, Cog-atkeny! or Cos-alkynyl;
R* denotes H, Cqi4alkyl, Cy.q4-alkenyl, Cos-alkynyl, or oxo;
R® denotes H, Cq.s-alkyl, Cog-alkenyl or Cog-alkynyl;
R® denotes H, Cq.4-alkyl, Cog-alkenyl or Ca.4-alkynyl;
R’  denotes H, Cy.-alkyl, Co.s-alkenyl, Co4-alkynyl, Cs.10-aryl, or OH;
R® denotes H, Cq.4-alkyl, Cos-alkenyl, Co.4-alkynyl, Ce.1o-aryl or OH;

or R" and R® together form oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
Preferred compounds of formula 1 above are those wherein
X denotes O, 8, SO or SOy;

R’ denotes H, Cq.g-alkyl, Casp-aryl, Ce.sp-aryl-Cqg-alkylene, Cs.qg-heteroaryl-
Cq.s-alkylene, '

R?  denotes H or Cy.g-alkyl, which may optionally be substituted by one or more
groups selected from among Cye-haloalkyl, CN, OR*", NR*'R*? COOR?*?,
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25

I % 10 heterocycle or 06,10-aryl, each of which is opti
%%gﬁé?t}ga? 43R2.2 denotes H or 01_6-alkyl; orR2 denotes a gro%%qj)élpzoosfos@ege

selected from optionally mono- or poly-B#dged 03-10- cycloalkyl or a
C3-10-cycloalkyl, which may optionally be fused to a 06_10-aryl ring
which is optionally substituted by one or more groups selected from
15among 01_6-alkyl, OH, CH20OR23, COOR2;3, COR2'3, CONR2.3R2.4,
0-C1_6-alkyl, 0-C711-aralkyl, NR23R2.4 and NHCORZ25, wherein R23 is

Hora veleor-a 0 j VO St
a grour??éqgl\qe%?edﬁfrdr%% &%}@/%&:y\g%%%%8%}%%29%\%?&3?5%%%rbbfxo, an

06_10-ai9Malifetmeyasapatis/ asrrifidedignaitvedptisded st vyalkyl,
one or yer Wﬁa’i@&&ﬁ?éﬁ%@ﬂ@%&%ﬁ Alhitedeosn CQRLARG or oxo and

0-C1..6-alkyl; while R2:4 denotes H or 01_6-a kﬁ% 25R2.5 denotes a
group $etecttykibsedinad-es Meigienals/ WAt b8 dyere ding Bvsiym may

and O1cBsalindivhickuBayariipB3!ly Deampstiteigsl by OH; OrR2denotes

a group of formula la, 5/215 denotes 01_6-alkylene, optionally
substit¥¢B&"B{one or two R27

R*'  denotes H or Ci.s-alkyl which is optionally substituted by a Cs.7-
cycloatkyl, Cs.1p heterocycle or Cg.qp-aryi, each of which is optionally
substituted,

R%*?  denotes H or Cys-alkyl;

or R? denotes a group selected from optionally mono- or poly-bridged Cs.1o-

cycloalkyl or a Cs.qg-cycloalkyl, which may optionally be fused to a Ce.10-aryl

ring which is optionally substituted by one or more groups selected from

among Ci.e-alkyl, OH, CH,OR?*?, COOR??, COR??, CONR**R**,

O-Cyg-alkyl, O-Cr.4s-aralkyl, NRZ3R?* and NHCOR?®,

wherein

R2® is H or a heterocycle or a Cys-alkyl, which may optionally be
substituted by a group selected from Cs.7-cycioaikyl, Ca1o
heterocycle and Cg1o-aryl, while this group may optionally be
substituted in each case by one or more groups selected from
among Cy.e-alkyl, haiogen, OH and O-Cy.s-alkyl;
while

R**  denotes H or Cyg-alkyl;

R%>®  denotes a group selected from among Cs.7-cycloalkyl, a heterocyclic

Cs.q0 fing and Cq.g-alkyl, which may optionally be substituted by OH;

or R? denotes a group of formula 1a,
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wherein R2-7 are in each case selected independently of one angther

H‘b‘?w??f’f 828881, 000H, CONH2, OR21, and 000R21; or R2'7 tog@ﬁ?é?%?ﬂsmmso
one or two carbon atoms of'! forms a ca3dyclic ring with 3 carbon atoms
100rR2denotes 06_10-aryl, which may optionally be substituted by one or

more groups selected independently of one another from among

01_6-alkyl, C1_6-haloalkyl, Cm-alkenyl, 02.6-alkynyl, CN, halogen, OR2

8, COOR2 8, COR2 1, NHCOMe, CONR2 3R2 4, a C1-4 alkylene group
substituted by NR2K .17-2.2, or NR2.1 2R .2, 15 orR2denotes

06.10-aryl, which may optionally b€ subs J by one or more groups

selected independently of one another fiQ ! ong
06_10-arylC1_0-alkylene, C6_10-heferoaryt<014g-alkylene,
034-cycloalkyl, a C3.7- cycloalkyl-C1_4-alkylene, 06_10-aryl, and a
heterocyclic C3_10 ring, while these 20groups may each optionally be
substituted by one or more groups selected from 01.6-alkyl,
C1_6-haloalkyl, COOR2 8, ON, halogen, R28, NHCOR?2 8, oxo, a C3_10
heteroc¥cle, £€R0tESfelamkkMITEs QWY&@@@@‘W%@V@@Y two R

Cl4-alkyleae IR NRZH 2y %é@ﬂ@@&@daﬁ%}%ﬁ%ﬁ SEBESrdther from
01 6-alkyl, 06 _10-aryl, a NRal R2.2-C1.4 al )(Iene rou .10 denotes

NHR2 1(1.1 o%dwéﬂ@fb&@@"(b@@@#‘hgﬁ?/ﬁuchaﬂﬁ B‘hany?ﬁ@ togefher with

substituted by htAsaiyb ABoAPORIHEISPIRETHE B2PBHEERERIREAHRN 3 carbon
R2-10.1 denotes H, C3_7-cycloalkyl, 02_6-alkenyl,

C2.6-alkyny1 @@@%Ikyl or C1_6-alkyl-O-C1_4-alkyl orR2 denotes
C6_10-aryl, to which an aromatic or non-aromatic C3-10 5heterocycle is

fused;
or R? denotes Cq.sg-aryl, which may optionally be substituted by one or

more groups selected independently of one another from among Cq.¢-alkyl,
C..s-haloalkyl, Cs.g-alkenyl, C,.¢-alkynyl, CN, halogen, OR*%, COOR??,
COR*", NHCOMe, CONR?*®R**, a C4.4alkylene group substituted by
NR2.1R2.2 or NR2.1R2.2

or R? denotes Cg.qp-aryl, which may optionally be substituted by one or
more groups selected independently of one another from arﬁong Ce-1p-aryl-
C,.¢-alkylene, Cs.qo-heteroaryl-C.s-alkylene, Cz.s-cycloalkyl, a Cs.7-
cycloalkyl-Cq4-alkylene, Ce.1p-aryl, and a heterocyclic Cs.10 ring, while these
groups may each optionally be substituted by one or more groups selected
from Cs.g-alkyl, Cr.g-haloalkyl, COOR?%, CN, halogen, OR*®, NHCOR?®,
oxo, a Ca.1p heterocycle, a Cs.7-cycloalkyl-Cq.4 alkylene, a Cs.1p heterocycle -
Cy.4-alkylene and a NR*'R?*? -C4_4 alkylene,

wherein

R*®  denotes H, Cyg-alkyl, Ceso-aryl, a NR*'R?2.C,_4 alkylene group;

R2'  denotes NHR*'®" or a heterocyclic Ca.1o ring which may optionally be
substituted by Cq4-alkyl;
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rR2 denotes an aromatic or non-aromatic heterocyclic C3_10 ri I
?nvgyzgg?ﬂ%%gbe substituted by one or more groups selected from ﬁ%’gn
halogen, OH, oxo, CN, C1_6-alkyl, C1.6/lkanol,
C6_10-aryl-C1-6-alkylene, loC5_10-heteroaryl-C1_6-alkylene, COR211,
C3_7-cycloalkyl-C1.4-alkylene and C3_10 heterocycle-C1_4-alkylene;
wherein R2 11 denotes a group selected from among C3_10 heterocycle-

C1-4- alkylene, C3_7-cycloalkyl and a heterocyclic aromatic or

non-aromatic g2@3-10 i ich m ionally be jtuted

01_6-alkyl, WF%CI’] mz:allc)'(/29 iﬂgt%%ﬁgﬁgﬁi%?ﬂs%ﬁeﬂ%i %’H&%ﬁ%‘gﬂyl’&‘e alky!
OMe, NH2, a Co heterdeyete!syINHEOERIBY; 200rR2 denotes a group

selected from among C2_6-alkenyl or a bicyclic ring, which may optionally

be subst%tuted by methyl; orNR1R2 denotes a heterocyclic ring which may
eptiondiy Bersibstitstedasy! oifevdiiphonre greupatiscpsdied-freyatiotg 1o
C14-alh)gte(p&39ag ek dzykanol; 25 R3denotes a group selected from

among a heterocyclic C3-13 ring, a C3-7- cycloalkyl, a bicyclic, fused

aromatic or non-aromatic ring system, which optionally contains 1 to 4
peterogemssriectad drempcily G- 4RI Seterocyclic Ca1o ring which may
C6_10-aryl-C1-6-alkylene, C5-10-heteroaryl-C16-alkylene ana
CH2-b&RFON3IBOBTRERSHAIRAIEN RIS YpTGHEIg BERsubRIRtied ko masng

more graRSeVOi409641 Er48R CaNER 2O00/MRAREBO Cq 1-aryi-C1e-alkylene,
Cs.1o-heteroaryl-Cq.g-alkylene, COR*"", Cs7-cycloalkyl-Cq4-alkylene and

06/061680
g

Ca.1p heterocycle-Cq.4-alkylene;

wherein

R%"  denotes a group selected from among Cj.4¢ heterocycle- Cy.4-
alkylene, Cs.7-cycloalkyl and a heterocyclic aromatic or non-aromatic
Cs.1p ring,
which may optionally be substituted by Cq.¢-alkyl, which may in turn
optionally be substituted by OH, CH,OH, OMe, NHz, a Ca.0
heterocycle or NHCOO-Buy;

or R? denotes a group selected from among Cae-alkenyl or a bicyclic ring,

which may optionally be substituted by methyl;

or  NR'R?denotes a heterocyclic ring which may optionally be substituted by

one or more groups selected from among Cy.s-alkyl, OH and Cq.4-alkanol;

R®  denotes a group selected from among a heterocyclic Cs.1o ring, @ Cs.-
cycloalkyl, a bicyclic, fused aromatic or non-aromatic ring system, which
optionally contains 1 to 4 heteroatoms selected from S, N, G, or it denotes
Ce.10-aryl-Cis-alkylene, Cs.qp-heteroaryl-Cqg-alkylene and CHz-benzol1,

3]dioxolyl, which may optionaily be substituted by one or more groups
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15 selected from OH, halogen, Ci_ralkyl, 0-C1.6-alkyl, C1,5-hq] é
% Wé?f,‘r%?RS denotes phenyl, which may optionally be subs%t(lcj?ﬁi%%4 906/061680

one or more 5groups selected from amdfj1_6-alkyl, 02_6-alkenyl,
02_6-alkynyl, C1_4-haloalkyl, C1_6-alkylene-NR3;1R32, CN, 000R3.1,
CONR31R32, NR3.1R3.2, NHCORZ31, CF3, OR3'1, halogen, NHCORS;1,
NO2, SO2NR3 R3-2 and 01_6-alkylene-NHCOR31; wherein
10R3.1denotesH,01.6-alkyl; 02_0-alkenyl or C2_5-alkynyl, optionally

bridge%é]%%@g@%&iﬁ@lj{ PRISQIEBroCKRlE: ObQéﬁ%%lké/_léﬁi;/_lﬁ—ha}oalkyl and CO-

heterocycle-C1.4-alkylene grodp; R3'7 deriotes H,
C2_6-dikeényl or C2.0-alkynyl; 15 OrR3 denotes a group of formula Ib  Ib;
wherein R33 denotes a group selected from among a heterocyclic C3_10

ring which 20may optionally be substituted by one or more groups
selecteB TRaRGIATRGEDY! SVAIRY NojY CBORBBHY CoR#@stiuted by one or more

01_6-%5%@5&-%9!3@%%&!%% pterocualicy -?F(.)s-réﬂﬁyny!,

wherein a sulphur atom optional ned in the heterac

B
31y IC rin 1m?¥
optiondfy-bbatptHkviefm-oRtkeenatdlBr dioxideN. COOR™', CONR™'R™,

NR*'R32 NHCOR®', CF;, OR*', halogen, NHCOR®', NO,, SO.NR*'R%?

and Cig-alkylene-NHCOR>';

wherein

R*'  denotes H,C.s-alkyl; Co.e-alkenyl or Cog-alkynyl, optionally bridged,
mono-or bicyclic Cz.qp heterocycie or Ca.qg heterocycle-C.s-alkylene
group;

R*?  denotes H, Cig-alkyl,, Cae-alkenyl or Cyg-alkynyl;

or R® denotes a group of formula 1b

wherein

R*?*  denotes a group selected from among a heterocyclic Cs.40 ring which
may optionally be substituted by one or more groups selected from
among Cq.g-alkyl, oxo, COR**', COR>3?, C4¢-alkylene-R**%,
CH,CO-pyrrolidine and a heterocyclic Cs.1g ring, wherein a sulphur
atom optionally contained in the hete'rocyclic ring, may optionally be
in the form of the oxide or dioxide;

wherein
R33! denotes C1.5~alk3;¥;
R332 denotes NH,, NH(C;_G-aIkyH), N(C1.g-alkyl);

or R*? denotes a bicyclic ring or heterocyclic spiro ring;
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herej 3@1 denotes C1_6-alkyl; R332 denotes NH2, NH(01 ﬁgéy ,
ﬁé(évf?égz)iﬁ& ; OrR33 denotes a bicyclic ring or heterocyclic spirg rng, %06/061680

WO 2006/111549PCT/EP2006/061680 %7225 orR3denotes a group of
formula 1c; 1c; wherein Amay be a bond or C1_6-alkyl, which may
optionally be substituted by oxo or NMe2; R3.4denotes H or C1_6-alkyl,
R35 denotes a group selected from among C1,6-alkyl, which may
optionally be substituted by one or more groups selected from

83_7-Cwloal'l%{éﬁ/§%%gs-§£¥hﬁ% EQ%H%O‘IQ?terocycle, while this group

may also optiona stituted In each case by a group selected from
among OH, oxo, C1.6-alkyl, 0-C1_6-alkyl and Ci-s- haloalkyl,

. o)
\©_< s
N—A

34"

R 1¢;
wherein
A may be a bond or Cq.s-alkyl, which may optionally be substituted by
oxo or NMey;
R3>*  denotes H or Cq-alkyl;

R*°  denotes a group selected from among

Ci.g-alkyl, which may optionally be substituted by one or more groups
selected from Cs.7-cycloalkyl, Ce.1g-aryl and a Ca.1¢ heterocycle, while
this group may also optionally be substituted in each case by a group
selected from among OH, oxo, Cy.s-alkyl, O-C¢-alkyl and C1.6-
haloalkyt,

or a group selected from a heterocyclic Cs.4 ring and a bicyclic ring,
which is optionally substituted by one or more groups selected
independently of one another from among oxo, Cq.¢-alkyl, OH,
Ce.10-aryl, a heterocyalic Ca.qp ring, Cqg-alkylene-R**",
O-Cyg-alkylene-R*®" and NH-C4.¢-alkylene-R**7,

R*>! denotes a group selected from among Ce.1g-aryl and a
heterocyclic Cs.1g ring which may optionally be substituted by

Cqg-alkyl;

or R® denotes a group of formula 1d:
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&/(ﬁ(? %68‘55’ selected from a,heterocyclic C310 ring and a bicyclic r
C E)Ei%gf?ally substituted by one or more groups selected
independently of one another from amofg'§xo,0H, C6_10-aryl, a

heterocyclic C3_10ring, C1_6-alkylene-R3.5 1, 0-C1_6-alkylene-R3 51

and NH-C1_6-alkylene-R3.5 1, RI" denotes a group selected from among
C6_10-aryl and a heterocyclic C3_10 ring which may optionally be

substituted by C1_6-alkyl; 250rR3 denotes a group of formula 1d; WO

2006/1 4 %CT/EP2006/061680 9/215 wherein denotes

C2_4-alkynyl; an optionally bridged, bicyclic C3_10-cycloalkyl group,

which rRay optiengighe subltitarddasyapiie v i dridgeipsieubeted frahvcloalkyl
C1.5-alil, alogen, QL gﬂﬂ%mg%@égﬁ%ﬂiﬁat%?}hlélo?'ﬁ?b?@l%@é\% selected

pyridinyl; OrR3 denotes a group sélecte m among COR3.7, 00
8, CONFIR3B 8;-selmi dalegernh &iktobyetibalpeli/ hasut G@ead-aryl

group, which WO?QQ%%WVR/F substituted by methyl, 10 or R3 denotes a
group of formula le; ’

g}.,gf/ EP2006/061680

or  R®denotes a group selected from among COR*’, COCH,R*® CONHR%,
SO,R*® and a heterocyclic group fused to a Cs1g-aryl group, which may

optionally be substituted by methyl,

or R denotes a group of formuia 1e;

) H
\©'N>_ 34
R

o 1e:

R*"  denotes H, Cig-alkyl, Csg-aryl;

R%*®  denotes a group selected from among Cy.s-alkyl, Ca.7-cycloalkyl or a
group selected from among Cg.1g-aryl, a heterocyclic Cs.qp ring and a
bicyclic ring, which may optionally be substituted by one or more
groups selected from among Ci.s-alkyl, halogen, NR**'R*¥2 Cg q0-

aryl and a heterocyclic Cs.jp ring;

R*%! denotes H or Cy.e-alkyl;
R*%2 denotes H or Csg-alkyl;

R* denotes H, Cq.4-alkyl or oxo;

R®  denotes H or Cy4-alkyl:

R®  denotes H or Cy4-alkyl;

R’  denotes H, Cy.4-alkyl, Cs1o-aryl or OH;
R®  denotes H, Cy4-alkyl, Cg.ro-aryl or OH;



re le; W!{ denotes H, C1_6-alkyl, C5_10-aryl; 15R18 denotes a gro(élﬁ 06/061680
s"&%@?&? frgr?flgmong C1_6-alkyl, C3.7-cycloalkyl or a group seledt ’T:‘lPo%%

among C6_10-aryl, a heterocyclic'C3.10°#4§ and a bicyclic ring, which
may optionally be substituted by one or more groups selected from among
C1_6-alkyl, halogen, NR3 8 1 3R 8,2, C610-aryl and a heterocyclic C3_10
ring; 20 R3 8 1 denotes H or C1_6-alkyl; R3 8 2 denotes H or C1..6-alkyl;
R4denotes H, C1_4-alkyl or oxo; 25R5denotes H or Cm-alkyl; R6denotes

H ﬁs\lﬁ bk% ;ﬂ% rle (%CG_lo-aryl or OH; R8denotes H,C6.10-aryl
or%—h oﬁzo % 11 E49’£§1§: E’P2006/061680 10/215 or R7 and R8
together form oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
Preferred compounds of formula 1 above are those wherein
X denotes O, S, SO or SOy; preferably S, SO or SOy;

R'  denotes H, Cialkyl; »

R?  denotes H or Cs-aikyl, optionally substituted by a group selected from
among Cq.s-haloalkyl, CN, OR*", NR*'R*?, COOR?" and CONR*'R*? or
optionally substituted by a group selected from among Cs.7-cycloalkyl, Cs10-
aryl and a heterocyclic, aromatic Cs.¢o ring, optionally substituted by methyi

Of 0XO0;

R%'  denotes H or Cis-alky!;
R?*?  denotes H or Cy.4-alkyl;

or R? denotes Ci.7-cycloalkyl, optionally substituted by a group selected from
among Cq-alkyl, CH,OR?®, COOR??, CONR**R?*, O-benzyl, NR**R** or
NHCOR?®

R>?  denotes H or Cy.4-alkyl;
R**  denotes H or Cs.4-alkyl;
R2%  denotes Cs.7-cycloalkyl, a heterocyclic, aromatic Cs.qp ring or

Cqg-alkyl, optionally substituted by OH;

or R? denotes a group of formula 1a,
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Wg %Qg ﬂqqé%acologically acceptable salts, diastereomers, enan[g(?mgrg%oﬁm 1680
racema?es, ydrates or solvates thereof. 5 Preferred compounds o

formula 1 above are those wherein XdéigEs 0, S, SO or 502; preferably
S, SO or 502; lIoR1denotes H, 01.4-alkyl; R2denotes H or 01_6-alkyl,
optionally substituted by a group selected from among 01_4-haloalkyl,
ON, ORal, NR2.1-2.2, 000R21 and CONR21 2R .2 or optionally
substituted by a group selected from among C3.7-cycloalkyl, C6-10-

15aryl and a heterocyclic, aromatis,C5.10 ring, optionally substituted by
methyl or oxo; R2.1denotes H or'01.4 L R2,2 denotes H or 01_4-alkyl,
| 113

20 orR2 denotes C3_7-cycloalkyl, optregélly su sti uted by a group
selected from among C1_4-alkyl, OH20R23, 000R22, CONR2.3R2.4,
0-benzyi, NR23R2.4 or NHCORZ2.8; 25R2.3 denotes H or C1.4-alkyl; R2.4

denoteg H or -alkyl: R2! Pﬁ t lﬁ:? r}% ycli 2.7
aromatﬁ: OS.lgér-Pr%gt%o% i'ié% §ﬁ%’§?%$%n§z/r§ﬁ§stl lﬁégée%jy E{R& &'l two R
m denotes 0, 1, 2;
R%7  each independently of one another denote C4-alkyl, COOH,
CONH;; ortogether with one or two carbon atoms of Y forms a

carbocyclic ring with 3 carbon atoms

or R? denotes Cg.qg-aryl, optionally substituted by one or more groups
selected from among Cqs-alkyl, CN, halogen, OR?*®, COOR?®,
COR?*"? and NHCOMe

R?%  denotes Cq.4-alky! or Ce.qg-aryl;

R%'"  denotes NHR>'®" or a heterocyclic non-aromatic Cs.1o ring, optionally
substituted by Ci.4-alkyl; preferably a heterocyclic, non-aromatic Ca.1o
ring which may contain one, two or three heteroatoms, selected from

among oxygen and nitrogen;

R?'%" denotes H, cyclopropyl or Cy.¢-alkyl, optionally substituted by
0O-Cq.4-alkyl;

or R? denotes Cg.1g-aryl, optionally substituted by a group selected from
among phenyl and a heterocyclic Ca.1p ring, optionally substituted by
Cy.-alkyl, COOR?®, CN, halogen, OR*® and NHCOMe, oxo;

or R? denotes a heterocyclic, non-aromatic Cs.1 ring, optionally substituted by

a group selected from among benzyl, COR?:

R*"  denotes a group selected from among Cs.7-cycloalkyl and a

heterocyclic aromatic or non-aromatic Cs.1p ring, optionally
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/ 49PCT/EP2006/061680 11/215 denotes 014-alk
g%%é%%%é%gtituted by one or two R27 denotes 0, 1, 2; 5R2.7 (ﬁ%ﬁﬁzpzooa/ome&so

independently of one another denote 01%24fkyl, 000H, CONH2; or
together with one or two carbon atoms of Y forms a carbocyclic ring with 3
carbon atoms OrR2 denotes C6_10-aryl, optionally substituted by one or
more groups loselected from among 014-alkyl, ON, halogen, OR2 8,
O00OR2 8, COR2 1 and NHCOMe R2.8denotes 01_4-alkyl or C5_10-aryl,

R2.10 denote , t ic QAT . ) o by OH.
optionally 15 §%§ﬁ§§§§ %i@ﬁglgle;%r%e?a%iﬁf é%ﬁeﬁf@@%ﬁéggm&e Y

non-aromatic @¥1a.0\ AR EI-ASY Bdtitain one, two or three
heteroatoms, selected from among oxygen and nitrogen; R2 10 1

denotesgyclopropyl or 01.6-alkyl, optionally substituted by 200-014-alkyl;
OrR2 RNBEDIES A GIaHR, a6 I[thaiierRe bywafely sbidamdd from

amongphenyland R etereeyiia OBol 8 ARsRptoRA L RURRIIGIEdD Rittane;
014-alkyl, 000R2 8,@50’6N, halogen,%$R2 8 and%COMe, 0XO0; E25 Orjlgig

denotes a heterocyclic, non-aromatic C5.10 ring, optionally substituted by
or  NR'R?together denotes a heterocyclic, non-aromatic Cs.q0 ring which is

optionally substituted by methyl;

RrR® denotes a group selected from among a heterocyclic, aromatic Cs.q9 ring,
Ce.1g-aryl-Cqg-alkylene, Cs.1p-heteroaryl-Ce-alkylene and CHg-benzo{1,
3]dioxolyl;

or R® denotes phenyl, optionally substituted by one or more groups selected
from among Cs.4-alkyl, Cs-alkylene-NR*'R*?, CN, COOR**, CONR*'R*?,
CF3, OR*' halogen, NHCOR®', NO,, SO.NR*'R?,

Cs.4-alkylene-NHCOR®,

R3>'  denotes H or Cq.4-alkyl;
R>?  denotes H or Cy.4-alkyl;

or R® denotes a group of formula 1b

*©<O
RSG

R*?  denotes a group selected from among a heterocyclic, non-aromatic

1h;

wherein

Cs.10 1ing, optionally substituted by one or more groups selected from
among Cq-alkyl, oxo, COR*®!, COR**2, C,_s-alkylene-R*2,

CHzCO-pyrrolidine, heteroéyclic Ca.1p ring, wherein a sulphur atom
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el d from among benzyl, COR2.11; R2denotes a gr
3‘&%@8??90%}%0@ 03_7-cycloalkyl and a 30heterocyclic aromciaé(llc 6§P2006/061680

non-aromatic 05_10 ring, optionally W@3/215
2006/111549PCT/EP2006/061680 12/215 substituted by one or more
01_4-alkyl, optionally substituted by OH, OMe, NH2 or NHCOO-tBu; OrR2
denotes a group selected from among 02,6-alkenyl, indanyl, 51
,2,3,4-tetrahydro-naphthalyl or 8-methyl-8-aza-bicyclo[3.2.1 Joctane;

OrNR1R2 togg ﬁfr%ﬁa@ogsma;ﬁgﬁ?f@?ggye@%@m@é%Q?i'rﬂgorﬂ' Shti6Rally be in

is optionally substituted by me enotes a group selected from
among a hetefideyelit} afdheatisids-andipgdes 10-aryl-C1_6-alkylene,
CO_10-heteroary1-01_0-alkylene and CH2-benzo[1, 3]clioxolyl; orR3
denotes phenyl gptionally substituted by one or more groups selected
15from amonéqéll adgrgtes £ u-allgiene-NR3 1R3 2, ON, 000R3 1,

CONR3 /R3 @%@,@33@8%@,%@&%@&”@@1 SQRYR3 1R3 2,

C1_4-alkylene-NHCOR3 1; R31denotes 4-alkyl,

or R*® denotes a fused, bicyéiic heteroring or heterocyclic spiroring;

or R® denotes a group of formula 1¢;

¥ O
\©</ i
N-A

34"
R i¢;

wherein

A denotes a bond or Cq.s-alkyl, optionally substituted by oxo or NMe;;

R**  denotes H or Cq4-alkyl;

R*5  denotes a group selected from among a heterocyclic Cs.10 ring or a
bicyclic ring, optionally substituted by one or more groups selected
independently of one another from among oxo, Cq4-alkyl, OH,
Co10-aryl, heterocyclic, aromatic Cs.1o ring, Cq.a-alkylene-R*5",
O-Cy.4-alkylene-R**', NH-Cy.4-alkylene-R** 1

R%*%" denotes a group selected from among Cs.10-aryl, heterocyclic
Ca.1o ring, optionally substituted by Cq.4-alkyl;

or R® denotes a group of formula 1d;

wherein
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iggz%)%gﬁrgggg H or 01_4-alkyl; OrR3 denotes a group of formu'%&ri&%&)oaxomeso
W deno C,

erein tes a group selected from among a heterocycli
non-aromatic 03.10 ring, optionally sub&titifed by one or more groups
selected from among 01_4-alkyl, oxo, COR3 31, COR3.3 2,
01_4-alkylene-R3 CH200-pyrrolidine, heterocyclic C3_10 ring, wherein a
sulphur atom WO 2006/111549PCT/EP2006/061680 13/215 optionally
contained in the heterocyclic C3.10 ring may optionally be in the form of

the oxigle or d%é@éé}ﬁgWs C1l_4-alkyl; R3'3'2 denotes NH2,
NH(01 4- lkyl) or N(C1_4-alky0 .’ orR33 denotes a fused, bicyclic
heteronhg or HERGRS BNEEEI¥bring; orR3 denotes a group of formula 1c;
R35

or  R® denotes a group COR®’, COCH,R*%, CONHR*®, SO,R*® or a group of

formula 1e;

Gy, Uy

O 1e; preferably 0" R

R*7  denotes H, Cy4-alkyl, Cg.qp-aryl;

R*®  denotes Cy4-alkyl, Ca.r-cycloalkyl or a group selected from among
Cs.10-aryl, heterocyclic Cs.4 ring and a bicyclic ring, optionally
substituted by one or more groups selected from among Cq_4-alkyl,
halogen, NR**'R*%2 Cg.1¢-aryl and heterocyclic, non-aromatic Cs.1o

ring ;

R*%" denotes H or Cy4-alkyl;
R*%2 denotes H or Cy4-alkyl;

R4 denotes H, methyl or oxo;

R®  denotes H or methyl;

R®  denotes H or methyl;

R’ denotes H, methyl, phenyl or OH;
R® denotes H, methyl, pheny! or OH;

or R” and R® together form oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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. _wherein Adenotes a bond or C1_4-alkyl, optionally substituted b

R141C;
38 59()!9/|\1/I1e15;4%234 denotes H or C1.4-alkyl; R3.5 denotes a grou;§>CT"EF"28/06/061680

selected from among a heterocyclic C3'3® #ing or a bicyclic ring,
optionally substituted by one or more groups selected independently of
one another from among oxo,0OH, C6_10-aryl, heterocyclic, aromatic
C5_10ring, C1_4-alkylene-R3 , _
0-C1.4-alkylene-R3NH-C1.4-alkylene-R3.3 1; R3 5 1 denotes a group
selected from among C6_10-aryl, heterocyclic C3_10 ring, optionally

substituted by C1_4-alkyl; orR3 denotes a group of formula id; R36 N D
Reefametbas myourdseri fasage d mEPzaBIdbRE80Vherein

X denotes O, S, SO or SO;; preferably S, SO or SOy;
R’ denotes H, methyl, ethyl or propyl; preferably H and propyi

R? denotes H or Cqg-alkyl, which may optionally be substituted by one or more
groups selected from among CF3, CN, OH, NMe,, OMe, COOH and
CONMe,,

or R? denotes Cqg-alkyl, which may optionally be substituted by one or more
groups selected from cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
pyrrolidinyl, imidazolidinyl, pyrazolyl, imidazolyl and pyridinyl, which may
optionally be substituted by methy! or oxo;

or R? denotes Ca.7-cycloalkyl, which may optionally be substituted by a group
selected from among methyl, OR** CH,OR?*3, COOH, CONR?*R**,
CONH-'Bu, O-benzyl, NR**R** and NHCOR?®,
wherein

GH,

i
N

R?®  denotes H or methyl, or \@ ,
R**  denotes H or methyl;
R*®  denotes CH2C(CHs)s, CH2C(CH3)2(CH,0H), cyclopentyl,

tetrahydrofuranyl, pyrroiyl,"pyrazolyl, imidazolyl or isoxazoly;
or R? denotes a group of formula 1a,

1a
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14/215 Ddenotes C2.4-alkynyl; R36 denotes pyridinyl; orR3 deng;gﬁ_
f

YO EORSE?P COCH2R3.8, CONHRIS, SO2R3'8 or a group of Erzo06i061650

le; R37denotes H, C1_4-alkyl, C6_10%#}E R3'8 denotes C1..4-alkyl,
C3.7-cycloalkyl or a group selected from among 10C5.10-aryl,
heterocyclic C5.10 ring and a bicyclic ring, optionally substituted by one or
more groups selected from among C1_4-alkyl, halogen, NR33R .8 2,
C6_10-aryl and heterocyclic, non-aromatic C3_10 ring ; 15R381 denotes
H or C1_4-alkyl; R3'8'2 denotes H or C1.4-alkyl; R4denotes H, methyl or
oxo; R5denotes H or methyl;

Y denotes Cq.s-alkylene, optionally substituted by one or two R%7
R27  each independently of one another denote Cqs-alkyl, COOH,
CONH,; or R% together with one or two carbon atoms of Y forms a

carbocyclic ring with 3 carbon atoms

or R? denotes Ce.1g-aryl, which may optionally be substituted by one or more

groups selected independently of one another from among methyl,

tert-butyl, CN, F, Cl, Br, OH, OMe, OEt, O-phenyl, COOH, COOMe,

COR?*"° NHCOMe and morpholinyl-Cq-alkylene,

wherein

R denotes NH,, NHMe, NH-Pr, NH-cyclopropyl, NHCH,CH,;OMe or a
heterocyclic, non-aromatic Cs.10 ring, which may contain one, two or
three heteroatoms selected from among oxygen and nitrogen;
preferably NH,, NHMe, NH-Pr, NH-cyclopropyl, NHCH,CH;OMe,

morpholinyl or methyl-piperazinyl,

or R? denotes Cq.0-aryl, which may optionally be substituted by a group
selected from among phenyl and a heterocyclic Ca.qo ring, which may
optionally be substituted by one or more groups selected from among
methyl, tert-butyl, COOH, COOMe, CN, F, Cl, Br, OH, OMe, OEt and
NHCOMe, oxo; preferably phenyl, imidazolidinyl, optionally substituted by

methyl or oxo;

or R? denotes a heterocyclic non-aromatic Cs.4g ring which may optionally be
substituted by a group selected from among benzyl and COR*"*;
wherein
R*"  denotes a group selected from among cyclopentyl, tetrahydrofuranyl,
furan, pyridyl, pyrrolyl, pyrrazolyl, imidazolyl, which may optionally be

substituted by one or two methyl groups, or by one or more groups
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15

20

25

20 R6denotes H or methyl; R7denotes H, methyl, phenyl or OH,;
%%Wéyﬁ?%ethyl, phenyl or OH; or R7 and R8 together form %95/;55@006/061680
WO 2006/111549PCT/EP2006/0616801I&8/%15 Preferred compounds of

formula 1 above are those wherein denotes 0, S, SO or SO2; preferably

S, SO or SO2; 5 R1denotes H, methyl, ethyl or propyl; preferably H and

propyl R2denotes H or C1_6-alkyl, which may optionally be substituted by

one or more groups selected from among CF3, CN, OH, NMe2,

o N e T T oy

optionally be Sib y One oF Mo Cy Ioprozpyl,

cyclopentyl, c@fiGhjhHhhengl OiirbldityC Do Bolidinyl, pyrazolyl,
imidazolyl and pyridinyl, which may 15optionally be substituted by methyl
or oxo; orR2 denotes C3.7-cycloalkyl, which may optionally be substituted

oy a gr&ipdsmiettstfpnuarmeiagied iy mGRANGH2ERIKSNEO@HANY,
CONRZ %ﬁt&% N_Ji'r%:jHag ﬁtﬂ%‘@"a Wﬁ%ﬁ—%@zﬁ%&?&?@? 1Joctane;

or  NR'R? denotes a group selected from among pyrrolidinyl, piperidinyl,
piperazinyl and morpholinyl, which may optionally be substituted by methyl;

R® denotes H or a group selected from among pyridinyl, pyrimidiny!, benzyl,
and CHa-benzo[1, 3]dioxolyi;

or R® denotes phenyl, which may optionally be substituted by one, two or
three groups selected from among methyl, CH:NH,, CN, COOH, CONHy,
CFs, OH, F, Cl, Br, OMe, NHCOMe, NR*'COR®?, CONR*'R*?, NO»,
SONMe, and CHNHCOMe;
wherein
R®"  denotes H, Cr.g-alkyl oran optionally bridged, mono- or bicyclic Cs.1g

heterocycle

R*?  denotes H or Cy.g-alkyl;

or R® denotes a group of formula 1b

Ty

R* 11; preferably R

wherein

R*?  denotes a group selected from among piperidinyl, piperazinyl,
azepanyl, which may optionally be substituted by one or more groups
selected independently of one another from among methyl, oxo,
COCHz, CONH,, CHoNEt, CHCHoNMe;, CH.CG-pyrrolidine,
pyridinyl, isothiazolidinyl-1,1-dioxide and thiazolidinyl-1,1-dioxide;



10

15

20

rei I3 N. R2.3 denotes H or methyl, or R2.4 denotes
a\%vgbﬁ);ﬁeﬁg%%enotes CH2C(CH3)3, CH2C(CH3)2(CH20H), cycllgp%[ﬁ P 006/061680

meéethAy
tetrahydrofuranyl, pyrrolyl, pyrazolyl, indi#¢fa%olyl or isoxazolyl; 25 orR2
denotes a group of formula la, WO 2006/111549PCT/EP2006/061680
16/215 denotes Cl14-alkylene, optionally substituted by one or two R27
R27 each independently of one another denote 014-alkyl, COOH,
5CONH2; or R2.7 together with one or two carbon atoms of Y forms a

carbocygligsring. Wit 3 5% AosfAIR2 denotes C6_10-aryl, which

may optionally be substituted by one or more
* :‘ IN
&t N éj
&G g
N~N <
.ot or

or R’ denotes a group of formula 1¢;

)
N

O
N

H

1c; preferably

wherein

A denotes a bond or Cy.4-alkyl, which may optionally be substituted by
oxo or NMea,

R**  denotes H or methyl;

R*S  denotes a group selected from among pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyi, cyclohexyl, imidazolyl, pyrazolyl, phenyl,
pyridinyl, benzimidazolyl, imidazolidin-2-one, pyrrolidin-2-one,
pyrrolidin-3-one, tetrahydro-thiophen&‘! ,1-dioxide and
1-aza-bicyclo[2,2,2]octane, which may optionally be substituted by
one or more groups selected independently of one another from
among methyl, ethyl, OH, phenyl, pyridinyl, pyrazolyl, pyrrolidiny!,
(CH2)o-R¥*%1, O-(CH,)o-R**" and NH-(CHy)o-R**",

wherein
0 denotes 0, 1 or 2
R*5" denotes a group selected from among phenyl, pyrrolidinyl,

piperidinyl and imidazolidin-2-one, which may optionally be

substituted by methyl;
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15

20

25

roups selected independently of one another from among metkg]
gvt%ﬂo%?/tﬁﬁf‘ﬁﬁ‘ﬁ, F. Cl, Br, OH, OMe, OEt, 0-phenyl, COOH, COON& EF2006/061680
COR210, NHCOMe and morpholinyl-Ct1424fkylene, wherein R2.10
denotes NH2, NHMe,NH-cyclopropyl, NHCH2CH20Me or a
heterocyclic, non-aromatic 0340 ring, which may contain one, two or
15three heteroatoms selected from among oxygen and nitrogen;
preferably NH2, NHMe,NH-cyclopropyl, NHCH2CH20Me, morpholinyl or
g}ethylﬁi%q{)%{ggl; %ﬂgg Spfgﬁa&g _ﬂﬁ-aryl, which may optionally be
substituted by a group 20selected from among phenyl and a heterocyclic
C3_10 ring, which may optionally be substituted by one or more groups
selected from among methyl, tert-butyl, COOH, COOMe, QON, F, Cl, Br,
OH, OMe, OEt and NHCQMe, oxo; preferably phenyl, i oIidinyI,
optionally substituted t Efor@eo; 25 OrR2 denotes-eheterdcyclic
non-aromatic 03_10ri ichymgly optionally be substituted, / & gFoup
selected from among benzyl aftd CORR{1piavberpin R2.11 denotes a
group selected from among cyclopentyl, tetrahydrofuranyl, WO
2006/1‘i’eJ';’§@BCT/EP2006/061680 17/215

D denotes Co.4-alkynyl;

R*®  denotes pyridiny!;

or R® denotes a group COR*, COCH,R*®, CONHR*?, SO,R*® or a group

of formula 1e;

U QL
N}, R3® NH

o 1e; preferably 0”7 R

wherein

R*>"  denotes H, methyl or phenyl;

R*®  denotes a group selected from among iso-propy!, cyclopropyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrrolidin-2-one, furanyl and
azabicyclo[2,2,2]octany! or a group selected from among piperidinyl,
pyrazolyl, imidiazolyl, isoxazolyl, pyridinyl, phenyl, benzyl, which may
optionally be substituted by one or more groups selected from among

methyl, chlorine, NH., NMe;, phenyl and morpholinyl;

R*  denotes H, methy! or oxo;

R®  denotes H or methyl;

R®  denotes H or methyl;

R’ denotes H, methyl or OH; preferably H or methyl;
R® denotes H, methyl or OH; preferably H or methyl;

or R” and R® together form oxo;



5

10

15

e I mong CH2C(OH3)3, C(CH3)2(CH20H), CH20M
%&ﬁ@%ﬁﬁ%gw C(CH3)2NHCOO-tBu; OrR2 denotes a groupege ££%2%006/061680

from among 02_6-alkenyl, indanyl, 51,2%45tetrahydro-naphthalyl and
8-methyl-8-aza-bicyclo[3.2.1]octane; orNR1R2 denotes a group selected
from among pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl, which
may optionally be substituted by methyl; loR3denotes H or a group
selected from among pyridinyl, pyrimidinyl, benzyl, and OH2-benzo[1,
3]clioxoly1; orR3 denotes phenyl, which may optionally be substituted by
one, two or three groups selected from among methyl, OH2NH2, ON,
ewChe corumasesgica!lpacae kb seliledNFCERBERRSIBTHRALTS,
%M%@B@dpg@gs SNNsandLdd2NHCOMe; wherein R31denotes
H, 01_6-alkyl’or an optionally bridged, mono- or bicyclic C3-10
heterocycle 20R32 denotes H or C1_6-alkyl; orR3 denotes a group of

oAt compounds of formula 1 above are those wherein
X denotes S, SO or SOy;
R'  denotes H, methyl or ethyl;

R? denotes a group selected from among H, ethyl, n-propyl, iso-propyl, n-butyl,

n-pentyl, n-hexyl,



WE%B%}% R33 denotes a group selected from among piperidinyls-1/ep2006/061680
piperazinyl, azepanyl, which may optionag be substituted by one or more

groups selected independently of one r from among methyl, oxo,
000H3, CONH2, CH2NEt2, CH2CH2NMe2, CH200-pyrrolidine, pyridinyl,
isothiazolidiny1-1,1-dioxide and thiazolidiny1-1,1-dioxide; WO
2006/111549PCT/EP2006/061680 18/215 or R33 denotes a group of
formula OrR3denotes a group of formula 1c; wherein Adenotes a bond
or Cl.4-alkyl, which may optionally be S\%ﬂed by oxo or NMe2, 10R34

denotes H or methyl; ﬁ ﬁ
HN HN

Z\



Wgﬁgggtﬁ% R group selected from among pyrrolidinyl, piperidinyher/=p2006/061680
piperazinyl, morpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyl,

pyridinyl, benzimidazolyl, imidazolidin-zz-%%b% pyrrolidin-2-one,
pyrrolidin-3-one, tetrahydro-thiophene-1,1-dioxide and
151-aza-bicyclo[2,2,2]octane, which may optionally be substituted by one
or more groups selected independently of one another from among
methyl, ethyl, OH, phenyl, pyridinyl, pyrazolyl, pyrrolidinyl, (CH2)0-R3.5.1,
0-(CH2)Q-R3.5 1 and NH-(CH2)0-R3 5 1; wherein 20odenotes 0,1 or 2

n group selected from among phenyl, n

{ imidazalidinz2-one, may optio
methyl; WO 006/1115 T/IEP2 61680 19/2%E
group of f8rr%nﬂé“l d; 00'3.6 N-DHN' ,R36 1 d; prefs

N

rab(lz}/ wherein
Ddenotes C2-24-alkynyl; N 7%0 F "~y
0O Mg}r ﬁﬁ (_N\ Q

¥ ! ?



ridinyl; OrR3denotes a group COR3 7, COCH2R3,8¢/=p2006/061680
@%ﬁ\%ﬁ?gg‘g%é%/ZRS 8 or a group of formula le; wherein R37 denote/s H,

methyl or phenyl; R38 denotes a groupzéglgtted from among iso-propyl,
cyclopropyl, cyclopentyl, cyclohexyl, pyrrolidinyl, pyrrolidin-2-one, furanyl

and 15 azabicyclo[2,2,210octanyl or a group selected from among

piperidinyl, pyrazolyl, imidiazolyl, isoxazolyl, pyridinyl, phenyl, benzyl,

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

among methyl, chlorine, NH2, NMe2, phenyl agd morpholinyl,

20R4denotes H, methyl or oxo; R5denotes H gf methyl; R6denotes H o

methyl; R7denotes H, methyl or OH,; prefe*r y Haor methyl; R8denetg Ny
methyl or OH; preferably H or methyl; 25 or R7 and R8 together form :0xo; ?

CH,
CH NN N
.
* o ’ / * ! /
/cha
N7 lN * N
* X . ~NTCH,
F
o
~N, . Foo. Cl
N



Wg %%%/111]5%49PCT/EP2006/061680 20/215 and the pharmacgjgg /Eﬁ%os 1061680
acceptable salts, diastereomers, enantiomers, racemates, hydrates or

solvates thereof. 5 Preferred compoun@é’%ﬁormula | above are those
wherein Xdenotes S, SO or 502, Rldenotes H, methyl or ethyl; 10
R2denotes a group selected from among H, ethyl, n-propyl, iso-propyl,
n-butyl, n-pentyl, n-hexyl, *cF3*CN"OH  \r..NH cNto NN

. CH
W * “
*g, %
Q- . O
/
N—N . OH. OH . OH . CH,

LR AT
)

N

X

(“J«OQ*‘
|OIROI g
SHRe g
o8

Q-~Z

C
0 o
Jou

or NR'R? denotes a group selected from among



10

/ 49PCT/EP2006/061680 21/215 22/215 * 24/
URALRI

otes a group selected om among WO 2006/11154
25/215

/EP2006/061680

R® denotes a group selected from among
NH
v : CN
* : \© ¥ : L% * :I: L2 : ,CN
1 ¥ H ¥ ¥
*O *\OCOOH *\©\ \©YO
CN COOH
&
oA, oo
; JOR Gt
H CF, MO OH
*D *\O/F *\©\ *D *\©/CI *\O\
F F CI cl
*Q NOZ
\©\Br \()D AN \©\o/ © \©\No
SO,NMe,
F ol o~ 0 =
O ﬂ. I :] *\® *T\j *\C'
: ~SO,NMe, Y N N N

N

\r\)@ “Q i] orf



PCT/EP2006/061680

group selected from among COOH CN SO.NMe

25/215 R3denotes a

2\6}%%%06/1 11549

26/218



%%g‘%?éi%ﬁ]% 49PCT/E P2006/061680 31/215 5 R4denotes H, W%ﬂoammsse

S H or methyl; R6denotes H or methyl; R7denotes
methyl, R8denotes H or methyl; 10 andfi&'pharmacologically acceptable
salts, diastereomers, enantiomers, racemates, hydrates or solvates
thereof. Particularly preferred are the above compounds of formula 1,
wherein X, R2, R3, 15R4, R5, r-6, K R7 and Fe are as hereinbefore
defined and R1denotes H; WO 2006/111549PCT/EP2006/061680

v, T T Ve
S

T T Ty T
& é“&a%

@Io *@YO @Y O\;r



gﬁéZ 950 &Q%gls pharmacologically acceptable salts, diastereomerngﬁmo% 1061680
ntiomers, facemates, hydrates or solvates thereof.  Particularly

preferred are the above compounds of #8#hdila 1, wherein R1, R2, R3,

5R4, R5, R6, R7 and R8 are as hereinbefore defined and Xdenotes SO;

and the pharmacologically acceptable salts, diastereomers, enantiomers,
10racemates, hydrates or solvates thereof. Particularly preferred are the

above compounds of formula 1, wherein R1, R2, R3, R4 and X are as

hereinbefore_defined and 15R5, R6, R7 and R.8 denote H; and the

pharmacoally acceptable salts, diastereomers, enantiomers, .
racemates at8s or selyates thereof. jcularly p @ are tr@%o
above compounsls of forgrein R R3) R5, R6,RZshd R8

and X are as hereihbefore défineff’and R4denoteg H; 25and thgy, HN

pharmacologically acceptable safts, diastereomers; enantiomers,
gfeq or solvates thelreof. Partic preferre the (\/L
formula 1, \i?her@in R1, R3, R4' R5, R6\RA.R8 and NS0

X are as hereinbefore defined and 30 wherein . ) )



\%8 %0%%?{% 49PCT/EP2006/061680 33/215 R2denotes 06_10: %Hy
ich’may optionally be substituted by one or more groups selecte
independently of one another from amot#_6-alkyl, 01_4- haloalkyl,
C2.6-alkenyl, C2_6-alkynyl, CN, halogen, OR2.8, 000R28, 00R210, NR2;
8R2'9, NHCORZ2.8, SR2.8, SOR2.8, S02R2 8 and SO2NR2'8R29 50r R2
denotes C6_10-aryl, which may optionally be substituted by one or more
groups selected from among C6_10-aryl-C1.6-alkylene,

06 10- h tergaryl-C1-6- alkylene, 06.10-aryl and a heterocygli

@, opionally b tltuted hy a~group selerom among
6aloalkyl, OBOR2 ' OR2;

NR2 1R2 2-C14 -a kylene, “wherein R; 8 denotes*;CZ .6-alkenyl,

P2006/061680

C2_6-alkynyl, a NR2y1 20 nLil1-4- a ylene or 06_10-aryl; R2. notes
H,C2_6-alkenyl or C®.6-alkynyl, ring which rhay optionall
substituted by C1_4-al yI R2 1c)|1 d notes H alkenyl, 02_6talkynyl
or C3-7 cycloalkyl; 2 denotes 06.13- aryl tc‘)iz\‘ ih an aromarlc or
non-aromatic C3-10 . ,

8 I I ©j
O Ni! | :r;l GN



heterocycle is fused; 250rR2 denotes 06_10-aryl, which may optlona be
85%%% oﬂjsf'% group selected from among 06_10-aryl and a hefe %C%r;%osfomao

03 10 ring, which is optionally substltutéaf?-ﬂﬁone or more groups selected

from among C2..6-alkenyl, C2_6-alkynyl, C1_4-haloalkyl, ON, halogen,

OR2.8, 000R213, COR2.1 NR2i8R29, NHCOR2.8, sR2.8, soR2.8,

s02R2.8, 30SO2NR2.8R2.9 and oxo; WO

2006/111549PCT/EP2006/061680 34/215 and the pharmacologically

acceptable salts, diastereomers, enantiomers, racemates, hydrates or

Particularly preferred are the above compounds of

formula 1, WhereinX, R1, R3, 5R4, R5, R6, R7 and R8 are as

hereinbefore defined.and R2denotes 06_10-aryl, optionally substituted by
one or more groupcted . _Independently of one-angther froom
~Bralkenyl, alkyfhyl 014-ha|o ‘

among 01_6-alkyl, O
halogen, OR2'8, 000R2.8\.00R2'1 Fai

SOR2 8, S02R2 8 and @ R2 8R2 9 R2.8dd]
02..6-alkenyl, 02_5-alkynyf or 08_10-aryl; R2.9°de
02.6- alkenyl or 02 6- alkynyl R2. 10 denotes NHR2 19-: 1

@%@% /%




lly substituted by 014-alkyl; R2.10.1 denotes H, 0L.&r !5%06/061680
%%5(?8 ﬁ) l‘%ﬂ%z 6-alkynyl or C3-7- cycloalkyl; 200rR2 denotes %

06_10-aryl, optlonally substituted by a a?gd selected from among
C6_10-aryl and a heterocyclic 03-10 ring, optionally substituted by
01_6-alkyl, 02.6-alkenyl, 02,6-alkynyl, 01_4-haloalkyl, ON, halogen,
OR2'8, 000R2'8, 00R2'19 NR2 8R29, NHCORZ2.8, sR2.8, soR2.8,
s02R2.8, SO2NR2'8R2-9 and oxo; 25 and the pharmacologically
acceptable salts, dlastererners enantiomers, racemates, dmydrates or

herembqjgr efined and

R2denotes 05=310-aryl, which mayLQpQ naI@

more groups selected from among C1.4-alkyl, ON halogen OR2.8, .

000R28, 00R21 and NHCOMe wherein 5R2. 8deanes 1 4-alkyl or

C6.10-aryl d?Z 10 denotes NHR2. 16 1, morpho'l‘rryl i
o

*
\.S *

OIE\?
\

= r

R*  denotes H, methyl or oxo;
R®  denotes H or methyi;
R®  denotes H or methyl;
R’  denotes H or methyi;

R®  denotes H or methyi;

and the pharmacologically acceptable salits, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R% R°,
R* RS R® R’ and R® are as hereinbefore defined and

R’ denotes H;
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%]2 0]6/91?%@5 H, cyclopropyl or C1_4-alkyl, which may optiong| g 2006/0671680

stituted by one or more groups selected from 0-C1_4-alkyl, 200H or
C6-10-aryl; orR2 denotes 06_10-aryl, whi %ﬁsmay optionally be substituted
by a group  selected from among phenyl and a heterocyclic C3_10 ring,
which may optionally be substituted by C1.4-alkyl, COOR2-8, CN,
halogen, OR2 8, 15NHCOMe and oxo; and the pharmacologically
acceptable salts, diastereomers, enantiomers, racemates, hydrates or
%@JMQF%S5H§Fﬁ9§c§f@;’?@é§w|§éh’e%@fﬂ€%@E%edlﬁ%@b%ﬁwé%nﬁﬁéﬂ%rﬁérs
formula 1, wherein X, R1, R3, R4, R5, -6, KR7 and R8 are as
FRfeMBES O YdrmIes ahabrirsiheRRinotes C5.10- -aryl, optionally
substituted by one or more groups selected independently of one
another from among methyl, tert-butyl, CN, F, CI, Br, 250H, OMe OFEt

DAREHA v BSIetEsHIR. Y8 SRETRAYESVY a1, wherein RY, R?, R?,

ptiariapsiouicatiy &carjaliesalinpdiRstetrRamensagaantiomers,
racemates, hydrates or solvates thereof. 30Particularly preferred are the

above compounds of formula 1, wherein X, R1, R3, R4, R5, R6, R7 and
X8 are @sneseigigefore defined and R2 denotes 36/215

and the pharmacologicaily acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein R',R?* R®

R* and X are as hereinbefore defined and

R5 R®, R"and R® denote H;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein R' R? R?

R R® R” and R® and X are as hereinbefore defined and

R*  denotes H:

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein R, R®, R*

R® R® R’ R®and X are as hereinbefore defined and

wherein
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fwg %8 qué%acologically acceptable salts, diastereomers, enang(%)teﬁﬁooeioa 1680
racema?es, ydrates or solvates thereof, WO

2006/111549PCT/EP2006/061680 37/2%5 Particularly preferred are the
above compounds of formula 1, wherein X, R1, R3, R4, R5, R6, R7 and
R8 are as hereinbefore defined and 5R2denotes H; and the
pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof. 10Particularly preferred are the

fPove gampednds offormplact, M%?rﬁﬁéaﬁaﬁi 23 RRYiRRd By o R dhore
R8 are as hereinbetore defined and wherein R2denotes a group selected

from argEHPe ESlagies orlepemdaifiaptiong analkpiyropraarapg C1e-alkyl,
0L Sl RIS PRI O ity bpooR
NR2 1ROR CO0NR L R ICBICOREA AR EORBR S0 8RH: SARd SONRZ RS

ORRZI RS ereferably oyierarospP SHBRIaH R @Ranadi s eiealivm
gN, o§2.1, NRg.%f-Gz%;ptk 000R?2 and CONRZ1R2-2 or which ma o
optiona¥FPHESERISRiad drBy 2He08 %Iw%lf%ﬁ'ﬁﬁdﬁ@%@ﬁ@%@ﬁ!@ﬁ,"ym%ﬁ“
06_10-@%:@%,@@%@%&"@@@%' IeT10y] ,vmmnrwa&{i@ Bhally b
optionally be subs%fi?ute by Ova-alkyl, 0 _6-a|%§ﬁy;, 2_6-alkyny orézk)ixoa yRe
preferaW%Wﬁ‘ﬁ%@lﬂY&%%!W?&Wd from among Ciealkyl, Cis-haloalkyl,

COOR?*®, CN, halogen, OR*®, NHCOR?#, oxo, a Cs.7-cycloalkyl-C14
alkylene, a heterocycle-C1.4 alkylene and a NR*'R*%-Cy4 -alkylene,

wherein

R?®  denotes H, Cye-alkyl, Coe-alkenyl, Co.g-alkynyl, a NR*'R*%-Cq4-

alkylene or Cg.1p-aryl;

R%2%  denotes H, Cy¢-alkyl, Cog-alkenyl or Coe-alkynyl;

R*1"  denotes NHR* "% C+.¢-alkylene-O-Cqs-alkyl, or a heterocyclic Ca.10
ring which may optionally be substituted by Cq.4-alkyl;

R*'®" denotes H, C1.g-alkyl, Czc-alkenyl, Cog-alkynyl or Cs7-
cycloalkyl;

or R? denotes Ce.1p-aryl, to which an aromatic or non-aromatic Ca.1g

heterocycle is fused;

or R? denotes Cq.10-aryl, which may optionally be substituted by a group
selected from among Ce.10~aryl and a heterocyclic Cs.1o ring, which is
optionally substituted by one or more groups selected from among
Cy.e-alkyl, Coe-alkenyl, Co.g-alkynyl, Cis-haloalkyl, CN, halogen, OR*®,
COOR?*® COR?*'® NR?®R?® NHCOR?®, SR*®, SOR?**, SO,R*?,
SO.NR?*®R?? and oxo;
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R 9&}6@-@“&(@% preferably H or 014-alkyl; 25R2.2 denotes H OeréT/EPZOOGIOMGBO
selected }rom among 014-alkyl, 02_5-a|kenél or 02_6-alkynyl, preferably H

or 014-alkyl; and the pharmacologicallf%(@& ptable salts, diastereomers,
enantiomers, racemates, hydrates or solvates thereof. 38/215 Particularly
preferred are the above compounds of formula 1, wherein X, R1, R3, R4,
R5, n6, K R7 and R8 are as hereinbefore defined and R2denotes a group
selected from among 01 _6-alkyl, C2_6-alkenyl and 5C2_6-alkynyl;

RiciarbHatntradidiear addadynrmiesahly ragdranianalymmmiitaed
by a group selected from among C1.6-haloalkyl, ON, OR2-1, NHCOR2.1,

&eeTalgsWEHIRS A KHARSIHCETR2 000R2-1 and CONR2-1R12 or
optionally substituted by a group selected from among C3.7- cycloalkyl,
06_10-aryl and a heterocyclic 03-10 ring, optionallésubstituted by

Fic dazlArdorchtentic R 2 AP ORI te e X, R, R,
G _GalkfA, R2aAchikEayd ars0debedtidiyte defined and

R? denotes Cgqp-aryl, optionally substituted by one or more groups selected
independently of one another from among Cqs-alkyl, Cos-alkenyl,
Cye-alkynyl, C1.4-haloalkyl, CN, halogen, OR*®, COOR?*#, COR*"
NR*®R?® NHCOR*®, SR*®, SOR*#, SO,R*® and SO,NR*®R*®

R?*®  denotes H, Cqe-alkyl, Cog-alkenyl, Cog-alkynyl or Cg.1g-aryl;

R?%  denotes H, Cr.s-alkyl, Cog-alkenyl or Cp.g-alkynyl;

R?'%  denotes NHR*'%" Cy¢-alkylene-O-C,.4-alkyl, or a heterocyclic Cs.1o
| ring, optionally substituted by C4-alkyl,

R2101 gdenotes H. Cig-alkyl, Cog-alkenyl, Cog-alkynyl or Cs.7-
cycioalkyl;

or R? denotes Ce.10-aryl, optionally substituted by a group selected from
among Cs.1o-aryl and a heterocyclic Cs.1o ring, optionally substituted by
Ci.e-alkyl, Cos-aikenyl, Cag-alkynyl, Cy.s-haioalkyi, CN, halogen, OR*#,
COOR?®, COR*'® NR**R*?, NHCOR?#, SR*®, SOR*®, SO,R*?,
SO.NR*®R*® and oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R’, R,

R* R® R® R’ and R® are as hereinbefore defined and
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%%&%ﬁot&%y, Cialkyl, C2_6-alkenyl or C2_6-alkynyl; 15and thECT/EPZOO&’OB'iGBO
p armaco1ogica|ly acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereo?fé"@’h?’ticularly preferred are the
above compounds of formula 1, wherein X, R1, R3, R4, R5, 6, n7 KR and
R8 are as hereinbefore defined and 20R2denotes C1_6-alkyl, which may
optionally be substituted by a group selected from among 014-haloalkyl,
ON, OR2-1, NR2-1R2-2, COOR21 and CONR21R2.2 or which may

g%tion%m%éé@a%%%ﬂ,Wrﬁcﬁrﬂ%y%%mg@@ APRNA.fe3 By soatvore

_10-aryl and a heterocyclic, aromatic C3-10 ring, which ma#gbturn

optionIFP BESSERSRAE & B AERJEOF oxd oduibrdid RIED defb e PRR™ ",

014-alkyhR212 genaiesihoieCl4-alkyl; and the pharmacologically
acceptable salts, diastereomers, enantiomers, 30racemates, hydrates or

4hGERES thereof. WO 2006/111549PCT/EP2006/061680 39/215

Particuigry prefesed ate thegbavecompounds of formula 1, wherein X,
R1, R3, R4, Rs, -67 K R7 apgfﬁB are as hereinbefore defined and
R*'Y" " denotes NHR* ™' morpholinyl, methyl-piperazinyl;

R>'0" denotes H, cyclopropyl or Cqs-alkyl, which may optionally be
substituted by one or more groups selected from O-C_4-alkyl,

OH or Cs.qg-aryl,

or R? denotes Cg.10-aryl, which may optionally be substituted by a group
selected from among phenyl and a heterocyclic Cs.1¢ ring, which may
optionally be substituted by Cq.4-alkyl, COOR?*%, CN, halogen, OR*®,
NHCOMe and oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R', R,

R* R® R® R” and R® are as hereinbefore defined and wherein

R? denotes Cg.1p-aryl, optionally substituted by one or more groups selected
independently of one another from among methyl, fert-butyl, CN, F, Cl, Br,
OH, OMe, OEt, O-phenyl, COOH, COOMe, COR*™ and NHCOMe

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R" R®,

R* R® R® R’ and R® are as hereinbefore defined and R? denotes



10

5&&%@%@ ga 5-alkyl; preferably propyl; particularly preferably n F%WZOOG/OG%SG

stituted by a group selected from among CF3, CN
NMe2, OMe, COOH and CONMe?2 or opfiéhally substituted by a group
selected from among cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
pyrrolidinyl, imidazolidinyl, pyrazolyl, imidazolyi and pyridinyl, optionally
substituted by methyl or oxo; 0 and the pharmacologically acceptable
salts, diastereomers, enantiomers, racemates, hydrates or solvates
thereof. Particularly preferred are th above compounds of formula 1,
wherein X, R1, R3, 15R4, R5, G‘ang R8 are egagrelnbefore

COOMe
defined aﬁs@rel otes a'gret . rom amo
n-propyl, i pyl, l, n- pentyItBU hexy, 27C

Q %, o0 O QL

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof,
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WQ 2006/111549PCT/EP2006/061680 40/215 and the pharmaco|ogicall
a%@e%)qg\?flg %%‘i?s diastereomers, enantiomers, racemates, hydrat(lelngcgcl)l}r:@’%06/061680
solvates thereof. SParticularly preferred®%f&'the above compounds of

formula 1, wherein X, R1, Fe, R4, R5, -6, r< R7 and R8 are as

hereinbefore defined and wherein R2denotes C5_10-aryl, which may

optionally be substituted in the meta position by one or more groups

selected independently of one another from among ClA-alkyl, ON,

halogen, OR2.8, 000R2 8, COR2;15 and NHCOMe wherein R2.8denotes
Cl.4-alkyl or C6_10-aryl; R2.10 denotes NHR2.164, morpholinyl, s
merigupaser araierred ae theanows BORESOPEHYI Srrondaslkpwhereires R, R,

the GebApalladrmaay eplignally REsHRRINE D ARP-pIgMOre groups

selécted from among 0-C14-alkyl, OH and C6_10-aryl; or R2 denotes
NH(R2 181), cyclohexyl OrNR1R2 denotes a heterocyclic C5.6 ring
selectegyfrom @gmgsow;rolidine and piperazine, which may optionally be
substituted by one or more groups selected from among C14-alkyl, OH
and C14-alkanol 25and the pharmacologically acceptable salts,

AU GHROSREIPn SEGIALRA %%é@é%@%?@%ﬁﬁ@r@i%@ﬁeﬁ%@kﬁ%ﬂéﬁ{ﬁéﬁqers,

Particularly preferred are the above cog}pounds of formula 1, wherein X,
RACEaRE, RYIRERY shlyRigFei8%Hereinbefore defined and wherein

Particularly preferred are the above compounds of formula 1, wherein X, R', R,

R* R® R® R’ and R® are as hereinbefore defined and wherein

R? denotes a group selected from among C.¢-alkyl, C,¢-aikenyl and
C,.g-alkynyl: preferably Cy.g-alkyl; particularly preferably propyl, which may
optionally be substituted by a group selected from among Cq.g-haloalkyt,
CN, OR?", NR?'R?*?, COOR?*", NHCOR?", SR*', SOR*', SO,R*", and
CONR?'R?? preferably by a group selected from among Cs.s-haloalkyl,
CN, OR?*" NR?'R?2, COOR? and CONR?**R?*? or which may optionally be
substituted by a group selected from among Cs.7-cycloalkyl, Cs.1g-aryl and a
heterocyclic, aromatic Cs.4¢ ring, which may in turn optionally be substituted
by Cq.g-alkyl, Cog-alkenyl, Cog-alkynyl or oxo; preferably by methyi or oxo;
wherein
R*'  denotes H or is selected from among C1.4-alkyl, Cos-alkenyl or

Cao.s-alkynyl, preferably H or Cq.4-alkyl
R*?  denotes H or is selected from among Cy.4-alkyl, C,.s-alkenyl or

Cog-alkynyl, preferably H or Cq_s-alkyl;

and the pharmacologically acceptable salis, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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\%8 %%@{}}#%49PCT/EP2006/0616:80 41/215 denotes phenyl, %onea 1061680
may optionally be substituted by one or more groups selected from among

C1.5-alkyl, C2_6-alkenyl, C2_6-a|kyny|,Bﬁﬂfbf-haloalkyl,
01_5-alkylene-NR3.1R32, ON, halogen, OR3.1, 000R34, CONR3.1R3.2,
NR3.1R3.2, NHCOR3.1, NO2, SR3-1, SOR3.1, S02R3.1,
5S0O2NR3.1R3.2 and C1_6-alkylene-NHCOR3.1; wherein R3.1denotes
H,?C2.6-alkenyl or C2_6-alkynyl; R3-2denotes H,?C2_5-alkenyl or

Eadlionybandae Bhaimaselocicainpecrriablersaliaisinsipermess R, R?,

enantiomers, racemafes, hydrates or solvates thereof. Particularly
preférrelR arB iR didvareorsdiisibsfammetnedaittein X, al, R2, R4,

R5, R6, R7 and R8 are as hereinbefore defined and wherein 15
R3denotes phenyl, which may optionally be substituted in the paw position

Y a gréGheEe A atINPE FeB-ARYNE &1 5-8lk¥h ft2a 25emndand

01.4-h . R \ .
CONRY T e e ithionally
20s02/iEstiRted B o wRARlRsiRANERRRI bhardploalkyl, CN, OR™,

NR*'R?2 NHCOR?', SR*!, SOR?", SO,R*", SO,NR*'R*?, COOR*" and
CONR?'R?*? or optionally substituted by a group selected from among Ca.7-
cycloalkyl, Cs.1g-aryl and a heterocyclic Cs.19 ring, optionally substituted by
Cis-alkyl, Cog-alkenyl, Cog-alkynyl or oxo;

R*"  denotes H, Crg-alkyl, Cog-alkenyl or Co.s-alkynyl;
R?2  denotes H, Cyg-alkyl, Co.s-alkenyl or Cog-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R' R?,
R* R® R® R” and R® are as hereinbefore defined and
R?  denotes Cyg-alkyl, which may optionally be substituted by a group selected
from among Cy-haloalkyl, CN, OR*", NR*'R?*?, COOR?*" and CONR?*'R?*?
or which may optionally be substituted by a group selected from among
Cs7-cycloalkyl, Cg.qp-aryl and ‘a heterocyclic, aromatic Ca.1o ring, which may
in turn optionally be substituted by methyt or oxo,
wherein
R*'  denotes H or Cy.4-alkyl;
R*?  denotes H or Cys-alkyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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15

20

%\‘?’Slﬁ%%?f?% ; C2.3-alkenyl or C2.6-alkynyi; R32 denotes H,Cz_gal}g%%loa 061680
or 02 6-a

kynyl; 25and the pharmacologically acceptable salts,
diastereomers, enantiomers, racemates2fydrates or solvates thereof.
Particularly preferred are the above compounds of formula 1, wherein X,
R1, R2, R4, R5, -6, K R7 and R8 are as hereinbefore defined and WO
2006/111549PCT/EP2006/061680 42/215 R3denotes phenyl, which may
optionally be substituted by one or more groups selected from among

%&T&LQ#}V%@L*@P%%-%%B%%%OQ%%%‘f%’ﬂ%gﬁgl R3Ji3cin X, R', R®,

CI}’B, C5)RI1, hglogen, HCOR3-1, NO2, SO2NRI1R32 and
R R lem-RMODREE; 35 hrsrkh #e defiRd #ner C1_4-alkyl; R3.2

denotes H or Cm-alkyl; and the pharmacologically acceptable salts,
diabstereomers, enantiomers, 10racemates, hydrates or solvates thereof.

FarticuldPrsiErecpird thecipRRlYCRIAp YL Rastisigrh e e rphky 8o P YL,

R1, R2, B, RanR&nReaRe B 2'6r850 s6ebrbsdona fedinpthg sk, CN, OH, NMe,,

15R3denotes phenyl, which mﬁ/ optionally be substituted by one, two or

three OMe, COOH and CONMe; or optionally substituted by a group selected
from among cyclopropyl, cyclopentyl, cyclohexyl, phenyl, pyrrolidiny,
imidazolidinyl, pyrazolyl, imidazolyl and pyridinyl, optionally substituted by

methyl or oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R' R?,

R* R® R® R” and R® are as hereinbefore defined and wherein

RrR? denotes a group selected from among ethyl, n-propyl, iso-propyl, n-butyl,

n-pentyl, n-hexyl,
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%rﬁygﬁoé%lﬁcégg from among methyl,, CH2NH2, ON, 000H, CONI'E’%T&E%’JOG/OMGBD
, F, Cl, br, an

Me, NHCOMe, NO2, SONMe2 and CH2NHCOMe;
the pharmacologically acceptable salts, #idstereomers, enantiomers,
20racemates, hydrates or solvates thereof. Particularly preferred are the
above compounds of formula 1, wherein X, R1, R2, R4, R5, R6, R7 and
R8 are as hereinbefore defined and R3 denotes a group of formula Ib
wherein WO 2006/111549PCT/EP2006/061680 43/215 wherein a sulphur
atom optionally contained in the heterocyclic C3_10 ring may optionally
also be present as the oxide or dioxide; wherein R331 denotes C1.6-alkyl;

sHEkhaahGesatrieitalr RERSH P IR @2l -AiRGITCOMESS @aveiimaers,
HEYElG1Bg, Ph/araRIeOFYEIG-3RE Aridgos. and the pharmacologically

acceptable salts, diastereomers, enantiomers, loracemates, hydrates or
solvates thereof.

Particutarly preferred are the above compounds of formula 1, wherein X, R', R?,

R* R® R® R’ and R® are as hereinbefore defined and wherein

R? denotes Cg.qp-aryl, which may optionally be substituted in the mefa position
by one or more groups selected independently of one another from among
C1.s-alkyl, CN, halogen, OR*%, COOR?*®, COR?"? and NHCOMe
wherein
R*®  denotes Ci.4-alkyl or Ce.1o-aryi;

R*1% denotes NHR?*'%" morpholinyl, methyl-piperaziny!;

R%1%' denotes H, cyclopropy! or Cys-alkyl, wherein the Cq.s-alkyl
may optionally be substituted by one or more groups selected

from among O-C+_s-alkyl, OH and Cg.1p-aryl;
or R? denotes NH(R*'®"), cyclohexyl
or NR'R? denotes a heterocyclic Cs ring selected from among pyrrolidine and
piperazine, which may optionally be substituted by one or more groups

selected from among Ci-4-alkyl, OH and Cq.4-alkanol

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R', R?,

R* RS, R® R’ and R® are as hereinbefore defined and wherein
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Particularly preferred are the above compounds of formula 1, whe
OI%%O%%P% R6, R7 and R8 are as hereinbefore defined and Vi\gl
R3 denotes a group of formula Ib  whetéit!R3'3 denotes a group
selected from among piperidinyl, piperazinyl and azepanyl, which may
optionally be substituted by one or more groups selected from among
methyl, oxo, COCH3, CONH2, CH2NEt2, CH2CH2NMe2,
20CH200-pyrrolidine, pyridinyl, isothiazolidiny1-1,1-dioxide and
(RazolciichJs URKIR: ARFLIDE-BDUBIRRARDIEE L BERERIADIR S o more
iastereomers, ehantiomers, racemates, hydrates or solvates thereof. 25
Particularfpeefsiesiasérane ansyvidompdllivd ot aliteing 1Cnhaliem X,
R1, R2,R4. B34 11351%'39!ﬁg@eﬂ@iﬁﬁ{hﬁf&eﬂ]Q?KR%HS&BHS’@R"“’,"E%@W-?,
R3 denotes a group of formula 1c; WO
2006/1 AGMPCRIEPHROERA0S0GARLS KOs 5L, SOR®", SOR""

SO,NR*'R*? and C+.¢-alkylene-NHCOR®";

wherein

ﬁﬁé%%OOGIOB’I 680

R*'  denotes H, Cie-alkyl, Cyg-alkenyl or Cog-alkynvi;
R*?  denotes H, Cyg-alkyl, Co.s-alkenyl or Cog-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R' R?

R* R% R® R” and R® are as hereinbefore defined and wherein

R® denotes phenyl, which may optionaily be substituted in the para position by
a group selected from among Cs.¢-alkyl, Csg-alkenyl, Cog-alkynyl,
Ci4-haloalkyl, C1g-alkylene-NR*'R*2, CN, halogen, OR>', COOR?',
CONR*'R*?, NR*'R*2 NHCOR®', NO,, SR*", SOR*", SO,R*",
SO.NR*'R*? and Cy.¢-alkylene-NHCOR®',

- wherein
R denotes H, Cig-alkyl, Co.s-alkenyl or Cog-alkynyi;
R>?  denotes H, Ci.e-alkyl, Cog-alkenyl or Cog-atkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R", R?,
R* R® R® R’ and R? are as hereinbefore defined and



- prefer wherein Adenotes a bond or C1_5-alkyl, which m
£€0%0§§1%2%8b5tituted by oxo or NMe2; 5R14 denotes H or Cli%qyﬁ%;ooammago
R35 denotes a group selected from am8Ag'€1_6-alkyl, which may

optionally be substituted by a group selected from among C3_7-cycloalkyl,
C6_10-aryl and a C5_10 heterocyclé, which may also optionally be

substituted in each case by one or more groups selected from 10among

halogen, OH, oxo, C1_5-alkyl,C1_6-haloalkyl, a heterocyclic C3.10 ring

a8l a bigyGlicadngh duie, JRRSEAMMPSHRRNIG D QBARAOS SHRSHHIREre groups
by one or more groups selected from among oxo, C1 6-@]}(&&20&\1 COOR

C6_10-8R/edasetataoneng; ¢ 8 lodakyiertkrese;NR

0-C1_6raipenerR3. Tk anglih-Cicfralkuleneci® 5, b5 os BRGNS ng
a group selected from amon 3i]eterocycllc or bicyclic ring, optionally
substitu%@%?@’@rw&%ddps selected independently of one another
fiamamong oxo, C1_6-alkyl, OH, aryl, a heterocyclic ring,
C1_6-alkylene-R3.5.1, 0-C1_6-alkylene-R3.5.1, NH-C1_6-alkylene-R3.5

1; 20wHRrein R81REashefeS aribih selected from among C6_10-aryl

and hetgfacyclig fotad irranyhiglkppay optionally be substituted by
C1 5-alkyl;  and the pharmacologically acceptable salts, diastereomers,

enantiomers, 25racemates, hydrates or solvates thereof.
and the pharmacologically acceptable salts, diastereomers, enantiomers,

10 racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R, R?,

R* R® R® R’ and R® are as hereinbefore defined and

15 R® denotes phenyl, which may optionally be substituted by one, two or three
groups selected from among methyl, CHy;NH,, CN, COOH, CONH,, CF3,
OH, F, Ci, Br, OMe, NHCOMe, NO,, SONMe; and CH,NHCOMe;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

20 racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R', R?,

R* R®, R® R” and R® are as hereinbefore defined and R®denotes a group of

* ) O \©\fo
3.3

25 R™ 1b: preferably R™

formula 1b

wherein
R*?  denotes a heterocyclic Ca.10 ring which may optionally be substituted by one
or more groups selected from among Ci.g-alkyl, oxo, COR®**', COR**?,

Ci.e-alkylene-R**?, CH,CO-pyrrolidine and a heterocyclic Ca.qg ring,
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\0(/(8 %9(%(]3{3(%4%49PCT/EP2006/061680 45/215 Particularly preferga%%gz 06/061680
anc? ‘

the"above compounds of formula 1, wherein X, R1, R2, R4, R5, -6,

- R8 are as hereinbefore defined and whéf&Hh°R3 denotes a group of

formula 1c; 5 wherein Adenotes a bond or C4.4-alkyl, optionally
substituted by oxo or NMe2; R34 denotes H or methyl; R3.5 denotes a
group selected from among pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyl, pyridinyl,
10benzipaidazalyl JITNIRZURIR SR MY IR saNG tREFAFIREAREE 5.1, ring
1-aza-bicyclo[2,2,2]octane, optionally substituted by one or more groups
selectefmdepErnaiv2isor Rissee afolincafidir) ohaimyidethyl, OH,
phenyl, pygeigyl, pyrazolyl, pyrrolidinyl, (CH2)0-R35.1, 0-(CH2)0-R3.5.1
NH-(CH 9-1R3.5.1; 15 odenotes 0, 1 or 2 R351 denotes a group selected
from anfong pAERPESSyFrotdify; piperidinyl and imidazolidin-2-one,
optionafy- sabgiifytrdomimetm Eoaamk ihephaimacairgigally acceptable
salts, diastereomers, enantiomers, racemates, hydrates or solvates ‘
thereof.

or R*® denotes a bicyclic ring or a heterocyclic spiro ring;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R R?

R* R® R® R’ and R® are as hereinbefore defined and wherein R® denotes a

. O O\(o
33

R™ 4b: preferably R

group of formula 1b

wherein

R>*?  denotes a group selected from among piperidinyl, piperazinyl and azepanyl,
which may optionally be substituted by one or more groups selected from
among methyl, oxo, COCHs, CONH,, CH,NEt,, CH,CH;NMes,
CH,CO-pyrrolidine, pyridinyl, isothiazolidinyl-1,1-dioxide and
thiazolidinyl-1,1-dioxide;

and the pharmacologically acceptabie salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R', R?,
R* R® R® R” and R® are as hereinbefore defined and wherein R® denotes a group

of formula 1¢;
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Particularly 1preferred are the above compounds of formula 1, wherein )%
9@%%&, ?f@, R6, R7 and R8 are as hereinbefore defined and whefgirf006/061680
R3 denotes a group 250f formula id; R36@1R36 N -DN-D Id; preferably
WO 2006/111549PCT/EP2006/061680 46/215 wherein Ddenotes
C2.4-alkynyl; R36 denotes pyridinyl; 5and the pharmacologically
acceptable salts, diastereomers, enantiomers, racemates, hydrates or
solvates thereof. Particularly preferred are the above compounds of
formula 1, wherein X, R1, R2, R4, R5, R6, R7 and R5 are as hereinbefore

defined and wherein depotes a group of formula @
RS A
N-A a5

| N. _R

R 1c; preferably R*7TA
wherein '
A denotes a bond or Cqs-alkyl, which may optionally be substituted by oxo or
NMey;

R**  denotes H or Cy.s-alky!;

R*®  denotes a group selected from among
Csg-alkyl, which may optionally be substituted by a group selected from
among Cs.7~cycloalkyl, Ceqg-aryl and a Cs.qp heterocycle, which may also
optionally be substituted in each case by one or more groups selected from
among halogen, OH, oxo, Cqg-alkyl, O-C4s-alkyl, Cis-haloalkyl, a
heterocyclic Cs.49 ring and a bicyclic ring, while these groups may each
optionally be substituted by one or more groups selected from among oxo,
Cr.g-alkyl, OH, Cg.10-aryl, a heterocyclic ring, Ci.s-alkylene-R*>",
O-Cy¢-alkylene-R>**! and NH-C.¢-alkylene-R**7,

or R**denotes a group selected from among heterocyclic or bicyclic ring,
optionally substituted by one or more groups selected independently of one
another from among oxo, Cqg-alkyl, OH, aryl, a heterocyclic ring,
Cyg-alkylene-R*>', O-Cyg-alkylene-R>*', NH-Cq.s-alkylene-R*>";

wherein
R*51 denotes a group selected from among Ces.1g-aryl and heterocyclic Ca.

10 ring which may optionally be substituted by Cqg-alkyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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d{zsée gﬁi{éi enotes H, halogen, C1_6-alkyl, C2_6-alkenyl;C2.6- %lgrﬁgz%oesmmaao

R38 denotes H, OH, halogen or a group selected ffrom
among C1_6- aIkyI 15C2_6-alkenyl;C2 464&lRynyl, C1_6-haloalkyl,
0-C1_6-alkyl, 06.10-aryl, a heterocyclic C3_10 ring and a bicyclic ring
which is optionally substituted by one or more groups selected from
among halogen, Ci_ralkyl, OH, C1-6- haloalkyl and 0-C1_6-alkyl, 20and
the pharmacologically acceptable salts, diastereomers, enantiomers,

rﬁ%%%ﬁ%ﬁﬁgy&r@%c%ﬁé’ RIeH I eg d%ct £330 LﬂQ“P §?em X, R, R,

relates to t llowing -intermediate pro or synt esising t
RBPouRd sFac@mnRg 2oettes iheeginbaias detined and wherein R denotes a group

QWCT/EP2006/061680 47/215 compounds according to
formula 1V and V according to preparation method A in Scheme 1

compounds according to formula I in Scheme 1 =eprpounds according
to formula IV, VI, VJPin Scheme 2 5- compo CCQ{dIng to
formula V, VIl and V S Qe/rﬁe 3 - compounds according]to formula V,

Vil'and IX in Scheme 4 gampounds accordln%to form%aQVN\Q F%;? Wil
and IX in Scheme 5 te; prefera

wherein

A denotes a bond or Cy.4-alkyl, optionally substituted by oxo or NMey;

R>**  denotes H or methy!;

R*%  denotes a group selected from among pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyl, pyridiny,
benzimidazolyl, imidazolidin-2-cne, pyrrolidin-2-one, pyrrolidin-3-one,
1-aza-bicyclo[2,2,2]octane, opticnally substituted by one or more groups
selected independently of one another from among methyl, ethyl, OH,
phenyl, pyridinyl, pyrazolyl, pyrrolidinyl, (CH)e-R*%", O-(CHg)o-R*®",
NH-(CHz)o-R**",

0 denotes 0, T or 2
R**'" denotes a group selected from among phenyl, pyrrolidinyl, piperidiny!

and imidazolidin-2-one, optionally substituted by methyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

Particularly preferred are the above compounds of formula 1, wherein X, R", R?,
R* R% R% R’ and R® are as hereinbefore defined and wherein R® denotes a group

of formula 1d;
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compounds according to formula V, VII, VIIl and IX in Scheme 6 -
c\{)vr%&(?a%y%%ording to formula V, VII, VIII, Xl and XlI in Scheméj“?rl’gf-jzooe"061680
compounds according to formula | and #6@®cheme 8 compounds
according to formula Il and Ill in Scheme 9 compounds according to
formula V, VI, Vill and X in Scheme 10 compounds according to
formula lll and V in Scheme 11  compounds according to formula Il and

V in Scheme 12 15- compounds according to formula Il, Ill, IV and V in
%ﬁgm%m - compounds according to formula IV, V, VII, VIII, IX and X in
cheme 14, wherein R1, R2, R35 R4, R5, -6, 1-<R7,R9

did X hdesates earatigsdefined hereinbefore and wherein R9, Rto, R11,
-B2s i~ 1-(in each case independently of one

denot dinyl;
another (?é\r?o?g gsgrioiungselected from among H, halogen, C1.6-alkyl,
C1_0-haloalkyl, 20C0_10-aryl, C3_7-cycloalkyl, aromatic or non-aromatic

GA e AN SR Y ERR s
S e A e B R apiomers,
opsenaticBeiistiested g5 vrieothael groups selected from among OH,
oxo, C1.6-alkyl, phenyl C3_7-cycloalkyl, C3.7 heterocycle and halogen,

and wherein R13 is selected from among OH, halogen, 0-C1.5-alkyl,
PadiamervepierahardRaERIBARMBRENGS Of festarbeyblamisienedR’, R,
qRiers FAhRPIRRERY INeUo AR gl QMRS GRIBEIRIRIVEIAJRSS a group
synthesising the compounds according to the invention: 30 - compounds
Rlciorambad ®rmula Fin Scheme 1 - compounds according to formula VI,
Vil and VIl in Scheme 2 WO 3006/111549PCT/EP2006/061680

O
gy
3.6
R3.7 HN\D/R

1e; preferably

wherein 4

R>"  denotes H, halogen, Ci.g-alkyl, Cog-alkenyl:Co¢-atkynyl or Cqg-haloalkyl;

R*¥  denotes H, OH, halogen or a group selected from among C1.g-alkyl,
Cs.s-alkenyl;Cog-alkynyl, Cqg-haloalkyl, O-Cq.s-alky!, Cs.10-aryl, a
heterocyclic Cs.1¢ ring and a bicyclic ring which is optionally substituted by
one or more groups selected from among halogen, Cqg-alkyl, OH, Cq6-
haloalkyl and O-C.g-alkyl,

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

The present invention also relates {o the following -intermediate products for

synthesising the compounds according to the invention:

- compounds according to formula VIl according to preparation method B in

Scheme 1



4&/8%%0’6?%%8“““ according to formula VII and VIIl in Scheme §CT EP2006/061580
compoun&s according to formula VIl and IX in Scheme 4 compouncfs

according to formula VI, VII, VIl and IX #4/8cheme 5 - compounds
according to formula VII, VIII and IX in Scheme 6 5- compounds according
to formula VII, VIII, Xl and XII in Scheme 7 compounds according to
formula | and Il in Scheme 8 compounds according to formula Il and Il in
Scheme 9 - compounds according to formula X in Scheme 10 -

COEPAHRLR RESLIIRGAS ol RPN 1T SEB6AIMd Yol BrefarARSHMEthod A in

according to formula lll'and V in Scheme 12 compounds according to
foehe®@® 111, IV and V in Scheme 13 - compounds according to formula

V1L bR SIRIAE R M TIE RS ANBEFINITIONS USED 15

Unless otherwise stated, all the substituents are independent of one

aneRRAPOH e daapsienter éosratianivirality \0f 81%6VAlkin GreipaL

SUBSHIBB NI A% ARIP I TFRRAASE, ATTHRE SHbsieRER{ela S-alkyl,
one may represent methyl, one n-propyl and one tert-butyl. 20 Within the

ScEPEBPHHIE BApReLHIng, b P sdantiofl ANsbESim e stis&itudnts, these
MRy RIs8RRIERERS MRS the-aem,ofa, siuctyreb frrmula. duhasierisk (%)

in the structural formula of the substituent is to be understood as being the

InKRGRICD dreekipa it mBitieVofdb R e rIemad
sLBsHiBeDhwd iskcttmMe 8T hadirkinarpintis refarekipiashireaien in
position number 1. Thus for example the groups N-piperidiny! (1),
4—&&)‘@@&%%ﬁﬁ??@fﬂiﬂﬁfﬁﬁﬁf%iﬁlg/ﬁm)i\ﬁhgﬁhﬁ&ﬁ@ are shown as
folkmss oV 28066 HARRETHRRICHOH HBB 4946248 ¢ there is no

b lhe el Jomle f e et sechydrogen
mayspamadndioa i tofieigatiof snnvies8enghes far example VI

m%%ﬁ? cggg?:lrs]tazég%%’ing to formula Hi and V in Scheme 12

- compounds according to formula I}, 1ll, IV and V in Scheme 13

- compounds according to formula IV, V, VIil, VI, iIX and X in Scheme 14,
wherein R', R?, R®, RY, R®, R®, R", R® and X have the meanings defined
hereinbefore and wherein R®, R, R"", R%in each case independently of one
another denote a group selected from among H, haiogen, Cq.g-alkyl, Cy.g-haloalkyl,
Cs-qg-aryl, Ca7-cycloalkyl, aromatic or non-aromatic Cj.1g heterocycle, Ca.qp-aryl-
Ci.s-alkylene, Cs7-cycloalkyl- Cis-alkylene and Cs.19 heterocycle-Cqg-alkylene,
which may optionally be substituied by one or more groups selected from among
OH, oxo, Cq.g-alkyl, phenyl Cs.7~cycloalkyl, Cs.7 heterocycle and halogen,

and wherein R™ is selected from among OH, halogen, O-Cy¢-alky!, Cy.s-alkyl,

phenyl and Ca.7-cycloalkyl and Cs.; heterocycle.

Preferred objects of the present invention are the following intermediate products

for synthesising the compounds according to the invention:

- compounds according to formula |'in Scheme 1

- compounds according to formula Vi, VIl and VIll in Scheme 2
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53-tolyl, 4-tolyl and benzyl. VI By the term "C1_6-alkyl" (includin (FI:P
Wgr{llér%%a?rﬁ;héé%?%f other groups) are meant lo branched and unbrangb e%%) 006061680

alkyl groups with 1 to 6 carbon atoms aftd/®\Pthe term "C1_4-alkyl" are
meant branched and unbranched alkyl groups with 1 to 4 carbon atoms.
Alkyl groups with 1 to 4 carbon atoms are preferred. Examples include:
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl,
n-pentyl, /so-pentyl, neo-pentyl or hexyl. The following abbreviations may

OPUoRAIYAIGE RechriipRtdTo R ADVEME ViANR&ERRS: Me. Et n-Pr,

i-Pr, n-Bu, i-Bu, t-Bu, etC.. Unless stated otherwise, the definitions propyl,

buSAMRAHPOERCRRISING S el & esiui® i8opsERE® s of the
9rQURSIB MERSHEB HMS tELFHRIBPIA, RIPRYINGHOSS iR-BIeRyaM!

/so-propyl, butyl includes iso-butyl, sec-but?/I and tert-butyl etc. 20 By the

terfR MEPsLdisy RO rdinel iR mdasiniély ardiriehRiMmgrbups) are
roeRph BsaneReskaprPranshrdialigensgrerRs i thiadheabon

atoms and by the term "C1 4-a|k¥lene" are meant branched and

unif. BreRE o ipdami'e P BbRhEMS. Preferred are
allgdansogriPs ihdintp b Evpemalome Aok gmeles igclude:

methylene, ethylene, propylene, 1-methylethylene, butylene, 1-

méPpRIpHERecerligpaiRiBtHiaend) Eebgimethyiethylene, pentylene,
L odimstideradeangdd feimerayiprapyions. dehlinaeihylpropylene,

1,3- dimethylpropylene or hexylene. Unless stated otherwise, the

defMBAYTHB AHERKIBAARENHE HAGHE hil RSBRSAR Ticiude all the
RossiplisedresisciammabthanVi@ B0NE/AL BpdOP (TdeRaH64361680

50/215 groups in question with the same number of carbons. Thus, for
SCEMPROYIIpccording to formula VII, VI X and X'in Scheme 14

TERMS AND DEFINITIONS USED

Unless otherwise stated, all the substituents are independent of one another. If for
example there are a plurality of C+g-alky! groups as substituents in one group, in
the case of three substituents Cq.g-alkyl, one may represent methyl, one n-propyl

and one tert-butyl.

Within the scope of this application, in the definition of possible substituents, these
may also be represented in the form of a structural formuia. An asterisk (*) in the
structural formula of the substituent is {o be understood as being the linking point
to 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-piperidinyl (1}, 4-piperidinyt (I}), 2-tolyl (1II), 3-tolyl (IV) and 4-tolyl (V)

are shown as follows:
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zi\lli8 é%lég%s?}-methylethylene and butylene includes 1-methylpr%oé/+?$2006/061680
,1- dimethy

h et%ylene, 1,2-dimethylethylene. 5If the carbon chain is
substituted by a group which together wil2dte or two carbon atoms of the
alkylene chain forms a carbocyclic ring with 3, 5 or 6 carbon atoms, the
following examples of rings are also included: 10 By the term
"C2.6-alkenyl" (including those which are part of other groups) are meant
branched and unbranched alkenyl groups with 2 to 6 carbon atoms and by
the term "C2_4-alkenyl" are meant branched and unbranched alkenyl
groups with 2 to 4 carbon atoms, provided that they have at least one

dé@méaa‘@r_f@p Aﬁi@ﬁ?k](ébi@ﬂ@%_ sinvchutel faanbén elitbrasubsiitedstranch hydrogen
EXBMRIES, RElUe GHREMY OF (M, BERRGRK: QHWW%‘?@H%@WSW%@(?%W act as

Unless stated otherwise, the definitions propenyl, butenyl, péntenyl an

herdryine aliedoatht ecpb ssinlerriembeic TBEBdDTanargedRiyd MajGespigsent 2-tolyl,

Thys ]‘OEQQSW Bé?ﬁ?ﬂyl includes 1-propenyl and 2- propenyl, butenyl
inclua/e’s 1-, 2- and 3-butenyl, 1-methyl-1-propenyl, 1-methyl-2- 20propenyl

etc. By the term "C2_6-alkenylene" (i ing those which are part of
other groups) are meant branched an ranched alkenylene groups

with 2 to 6 carbon atoms and by the term "C2 ¥-alkenylene" are meant
branched and unbranched alkylene 25 groups with 2 to 4 carbon atoms.
Preferred are alkenylene groups with 2 to 4 carbon atoms. Examples
include: ethenylene, propenylene, 1-methylethenylene, butenylene,

Y/ le JA-dimethyl ! - di enyl

ETERMEIP YD DA RSN b RSNV ar meart
Thradrhethgipdopagsnbed lidihgsdwisrofiényltné oarbvo atoms and by the term
2006/ Al 3 / ol
RSO S A D JS S0l 4 coor
ralrers éiievirprodpsawilie Iplesdibarisonatein foanss bR efloipy@inples include:

ian with the n iy for , :
SHSHE 0P e, e SR el ISR, AR, pany
Tserempighopeenpenty! Qﬂhwﬁngﬂﬁgl&ﬂ@ﬁmr@bfll',eziaﬂﬁ@ﬁm@th@ﬁﬁ}mi.y also be
%Q&f&?%é'%e@é%&ﬂ%r(%%ﬂ%émﬁ% BHIEhERre PRLOS Qe +Bu, etc..
groups) are meant branched and unbranched alkynyl groups with 2 to 6

ddrtespatniedpaaivise, iherdelipitinasprpyhrbuhbapemhdriibband include all
YRBraRsERalkyY A ARSI groups in question. Thus, for example, propy!

includes n-propyl and iso-propyl, butyl includes iso-butyl, sec-butyl and fert-butyl

etc.

By the term "Cq¢-alkylene” (including those which are part of other groups) are
meant branched and unbranched alkylene groups with 1 fo 6 carbon atoms and by
the term "Cy4-alkylene" 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~
dimethylpropylene or hexylene. Unless stated otherwise, the definitions propylene,

butylene, pentylene and hexylene include all the possible isomeric forms of the
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toms, provided that they have at least one triple bBeq/‘EPZOOES/OG‘IBBO
k@g%@/@r{gﬁﬁéewith 2 to 4 carbon atoms are é)referred. Examples include:

ethynyl, propynyl, butynyl, pentynyl, or ﬁ@)@ yl. Unless stated otherwise,

the definitions propynyl, butynyl, pentynyl and hexynyl include all the

possible isomeric forms of the groups in question. Thus for example

propynyl includes 1-propynyl and 2-propynyl, 15butynyl includes 1, 2- and
3-butynyl, 1-methyl-1-propynyl, 1-methyl-2-propynyl etc. By the term
"&%ué@!hyalyé%%'h(w&wme%%méqm@@r%%%ws@fhﬁaQ,rmmue, propyl

meant branched and unbranched alkynylene groups with 2 to 6 carbon

Alsmdsirss therifletylenmgncBHErane inekiiasdneiribyarigrylene, 1.1-
unkrancheshaleytere 2QigromRsetrifieddo 4 carbon atoms. Preferred are

alkynylene groups with 2 to 4 carbon atoms. Examples include:

ethynylene, propynylene, 1-methylethynylene, butynylene,

IrmeibdrseRehAgn® dubrstirnesavistByamaapasiich diasthiatiyiengr two carbon
pentynylene, 1,1-dimethylpropynylene, 2,2-dimethylpropynylene,
E@@ﬁw@iﬁ?ﬁ’p%@ﬁ%@ﬁé‘,@i, e thypreRsis e Bhdxpgidhearbon atoms,
Yndemsistatasl othpivise othendefiréiensooranMaeene, butynylene,

pentynylene and hexynylene include all the possible isomeric forms of the

groups in question with the same-gUmber of carbens. Thus fer example
propynyl also intllzggs ]g%§hy yl*eﬂﬁ;?ﬁd butynylene i s
1-methylpropyny , 1,L--dimethytethynyléne, 1, 2 ethylethyfylene.

WO 2006/111549PCT/EP2006/061680 52/215 By the term "aryl"

(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
Hyringiteiols maliany SRalHAng sasec i rsRITHS fertsiaHRR) are
M émﬁ%deém'dﬁﬁrﬁmdtgfﬁ’%\?}’g@(ﬂﬁ?w{ﬁ'%@c@*ﬁlﬂlﬁﬂ@tems and by

bromine and iodine. By the term "aryl- -alkylene" (including those

WS ERe part 8GR GrupSPAiPFRBSHEEraREHEPERRFORBral G groups with 2
alky %‘ﬁtﬁm%ﬁ@t%k@&@qmﬂr@gmévwamaé@cﬁh@a@uw YN Alkenyl

aromatic ring system with 6 or 10 carbon atoms. Examples include: _
KEREPS Wity %-%rfeﬁ@@ﬁm%Pfﬁso@f@-ﬁa‘ffﬁfﬁ%@iam@w&?mﬁv@henw or vinyl,

iatedniperRemati e SHERG BaidxesUbsIHIEed Bia RREARSMMIS] BlePdefinitions
selected from among methyl, ethyl, /so-prop?ll, tert-bélﬁtyl, hydroxy, quorinef ‘
émﬁféy*bw#ﬁmﬁaﬂa%ﬂmia&@&(ﬂﬁ@xbm Yrigab e RoPERif{igmeric forms o

(IRelushnghEhasquarbipihamnhparief efaenple, propenyl inciudes 1-propenyl and 2-
propeny!, butenyl includes 1-, 2- and 3-butenyl, 1-methyl-1-propenyl, 1-methyl-2-

propenyl etc.

By the term "C,.s-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 "C,4-alkenylene" are meant branched and unbranched alkylene
groups with 2 to 4 carbon atoms. Preferred are alkenylene groups with 2 to 4
carbon atoms. Examples include: ethenylene, propenylene, 1-methylethenylene,
butenylene, 1-methylpropenylene, 1,1-dimethylethenylene, 1,2-
dimethylethenylene, pentenylene, 1,1-dimethylpropenylene,

2,2-dimethylpropenylene, 1,2-dimethylpropenylene, 1,3-dimethylpropenylene or
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30

roups) are meant - even though they are already included under
" r9|58‘16-%i‘ }ﬁﬁ?/lene" - branched and unbranched alkylene groupspv%ﬂhEﬁzooalomaao

to 6 carbon atoms, which are substitute®8y%a heteroaryl. 20A heteroaryl
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 among oxygen, sulphur and nitrogen,
and contain so many conjugated double bonds that an aromatic system is

; | . . ~ Of fiver OF Six. )
e e S e Bopa e N one,
qReiAiesaRe iheseryiarigiedn syl beesbpssivie oo el the groups
ﬁfﬁ#ﬁé&%ﬁ%ﬂ ffmamg%msg}y& %ﬂo@'mlf&@m&%@(?@myl also

luorine, chlorine, bromine and iodine. 5The following are exam
Hetdvoas L ancthalrfaidenagynehd wenyena-nglvdrg! (Rethdlretriadene, 1,1-

W&%ﬂ%ﬁ?@ﬂ@ﬁ ,gf%ﬂﬁgtﬁ?f'e' Ehgfanched and unbranched

alkyl groups with 1 to 6 carbon atoms, which are substituted by one or
more halogen atoms. By the term "Cm-alkyl" are meant branched and

ynbEaRGRAA a&%g%myﬂawemciuwg%&@m%nsae@mgh RBASHIIRE) are

by one or more a}@@gen atoms. Alkyl groups with 1 to 4 carbon atoms are

prerenideranghnhrAGANRERRCEY diviny! amges b EHe G sashyaneterms and by
Q3 termrelealitiReiud o taase Wgﬁéhéfﬁeﬂﬂft&{&%iﬁ@%@ﬂegmups with 2

meant cyclic alkyl'groups with 3 to 7 carbon atoms. Examples include:

dpcoprepon alRBBUBYR dgerd saatihay bR 21 BRE! LM EjRIE. Randsdlkynyl groups
QiReryige Siairdch ﬁ}@rﬁwﬁeqﬂ%k&r@@pgmmgssmwaéesthyr@nep%Fynyl,

more groups selected from 20among methyl, ethyl, iso-propyl, tert-butyl,

@gw REshY! Pidime okiiessriiated otherwise, the definitions propynyl,

butynyl, pentynyl and hexynyl include all the possible isomeric forms of the groups
in question. Thus for example propyny! includes 1-propynyl and 2-propynyl,
butynyl includes 1, 2- and 3-butynyl, 1-methyl-1-propynyl, 1-methyl-2-propynyl etc.

By the term "C,s-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,.s-alkynylene" are meant branched and unbranched alkylene
groups with 2 to 4 carbon atoms. Preferred are alkynylene groups with 210 4
carbon atoms. Examples include: ethynylene, propynylene, 1-methylethynylene,
butynylene, 1-methylpropynylene, 1,1-dimethylethynylene, 1,2-
dimethylethynylene, pentynylene, 1,1-dimethyipropynyiene,
2,2-dimethylpropynylene, 1,2-dimethyipropynylene, 1,3-dimethylpropynylene or
hexynylene. Unless stated otherwise, the definitions propynylene, butynylene,
pentynylene and hexynylene include all the possible isomeric forms of the groups
in question with the same number of carbons. Thus for example propynyl also
includes 1-methylethynylene and butynylene inciudes 1-methylpropynyiene, 1,1-

dimethylethynylene, 1, 2-dimethylethynylene.
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iodine. By the term "heterocyclic rings" or also "heterocycles" are
fi‘(yé)-,zgggybpgé%en-membered, saturated or unsaturategi/ heterocyg%;c%?%g’zgos”oeww
which may contain 250ne, two or three B&#foatoms, 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 WO 2006/111549PCT/EP2006/061680

54/215 "heterocyclic rings" or "heterocycles", the term "heterocyclic

R MG R R T S R
b@fﬂﬁ!&a@rﬂnﬂfw@aMitm@?ﬂro*r@mm@ﬁﬂ@@féiﬁéwmeﬁé@@i@d?bm@yi or
B e B ettt e
cRistElAToNEy oM ondyree hehaiiialien Hysenscad e Aivdpg lpgtat from among
el AR08 AR ERNAIN 28 A GIMGURBAWARAREand iodine.

atic system is formed. Examples of five- or six-membere
heterocyclic aromatic groups include: NC-zir_D

By the term "aryl-C,_¢-alkylene" (including those which are part 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, tert-butyl, hydroxy, fluorine,

chlorine, bromine and icdine.

By the term "heteroaryl-C,.¢-alkylene” (including those which are part of other
groups) are meant - even though they are already included under "aryi-Cq.¢-
alkylene" - branched and unbranched alkylene groups with 1 to 6 carbon atoms,

which are substituted by a heteroaryl. = -

A heteroaryl 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 among oxygen, suiphur and nifrogen, and
contain so many conjugated double bonds that an aromatic system is formed. The

following are examples of five- or six-membered heterocyclic aromatic groups:

Q N o e O~ N 0
SEOD oD ald
Ry N Ny NN N

SESRGR SRS

N N
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SID/ nless otherwise mention_ed,, éheterocyclic ring (or "heterogy g;i
%a%%?g tovided with a keto group. Examples include. NO L.,.."" éa%gé poso61650

By the term "bicyclic rings" are meant efjf12nine- or ten-membered
bicyclic rings which may optionally contain one or more heteroatoms,
selected from among oxygen, sulphur and nitrogen. The ring may be
linked to the molecule through a WO 2006/111549PCT/EP2006/061680
55/215 carbon atom of the ring or through a nitrogen atom of the ring, if

RIIBIS 0% WENRAS NG Yeteroaryls 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.¢-alkylenes:

*
*

|
H CH
CHz)e ; T N C?_* :
= isopropyl /
e & O EYT oD
— — N N N

.y 5

By the term "Cq.s-haloalkyl" (including those which are part of other groups) are
meant branched and unbranched alkyl groups with 1 to 6 carbon atoms, which are
substituted by one or more halogen atoms. By the term "Cy.4-alkyl” are meant
branched and unbranched alkyl groups with 1 to 4 carbon atoms, which are
substituted by one or more halogen atoms. Alkyl groups with 1 to 4 carbon atoms
are preferred. Examples include: CF3, CHF,, CHyF, CH2CFs.

By the term "Cs.7-cycloalkyl" (including those which are part of other groups) are
meant cyclic alkyl groups with 3 to 7 carbon atoms. Examples include: cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. Unless otherwise statedd, the
cyclic alkyl groups may be substituted by one or more groups selected from
among methyl, ethyl, iso-propyl, fert-butyl, hydroxy, fluorine, chiorine, bromine and

jodine.

By the term "heterocyclic rings" or also "heterocycles” 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
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lwg-%%é}}%wgh@lthough included by the term "bicyclic rings", the I 52006/061680
"tfused bicyclic rings" denotes bicyclic rings wherein the bridge separaﬁng

the rings denotes a direct single bond. Pfé'f®llowing are examples of a
fused, bicyclic ring: 10 Although included by the term "bicyclic rings", the
term "fused bicyclic heterorings” denotes bicyclic 5-10 membered
heterorings which contain one, two or three heteroatoms, selected from
among oxygen, sulphur and nitrogen and wherein the bridge separating

theHngR danotes e direrisingls, prad. t'ﬁé%ﬂ?ﬁw@}@mégﬁpk{H%QB%aﬁc fings"

indole, indolizine, isoindole, indazole, purine, quinoline, isoquinoline,
Hefeiiadixsie, HenRoR\e hepisfrthUbeakaiRe slegbRyatARizs Biciude:

benzoisothiazole, pyridopyrimidine, pteriding, pyrimidopyrimidine, y
SEE SR O
spirgeyclicrings which ma 6tiomu;co A 0ONE; or N K/O
heteroatoms, sélected from ambng oxyygen, sulphur and nitrogen, while ’ '
thexing m link he molecule WO
2006/ 11%/513\280&061680 56/215

S J

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 or three heteroatoms, selected from among oxygen, sulphur
and nitrogen, and confain so many conjugated double bonds that an aromatic
system is formed. Examples of five- or six-membered heterocyclic aromatic groups

include:

0 New = = 0 N o
QDD O O G oA
= N7 N\ N/L}N
SRSOESRS

N

Uniess otherwise mentioned, a heterocyclic ring {or "heterocycle") may be

provided with a keto group. Examples include.

O ]

G0 Q Q.o 0 Q
N 8’ N/l( -8 HN N N
DGO D O o

1 3 H H ¥ ¥ 3 1

By the term "bicyclic rings” are meant eight-, nine- or ten-membered bicyclic rings
which may optionally contain one or more heteroatoms, selected from among

oxygen, sulphur and nitrogen. The ring may be linked to the molecule through a
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through a carbon atom or through a nitrogen atom, if there is one. Unl

otfié ?ggmgﬁ%oned, a spirocyclic ring may be provided with an 0@(%?/%53006/061680
methyl or ethyl group. Examples includé&&2*#alogen" within the scope of

the present invention denotes fluorine, chlorine, bromine or iodine. Unless

stated to the contrary, fluorine, chlorine and bromine are regarded as

preferred halogens. 10 Compounds of general formula 1 may have acid

groups, mainly carboxyl groups, and/or basic groups such as e.g. amino

funati f . f r -
B T e B SRR one
demmelesrprusigirochloric acid, sulphuric acid, 15phosphoric acid,

sulphonic acid or organic acids (such as for example maleic acid, fumaric
acidl, citric agid, tartaxic acid or :. etic a ora with ‘
p ace ly u;m bauch ali or aIin et@
hydroxides or'carbonates, zinc or ammonium hydfoxides or organic ;
amines such as e.g. diethylamine, triethylamine or triethanolamine, inter

alia.\20 As mentioned hereinbejore, the c mpoun of formula 1 may be
converted iato the s%&ere aHicufarly Yor u@ hHceutical use, into
the physiologically and pharmacologically acceptable salts thereof. These
salts may on the one hand be in the form of the physiologically and

pharmacologically acceptable acid addition 25salts of the compounds of
féithalagh rithLiverday ib e tergdbicyoidgirs thd edesmhanssd Ragclic rings”

. b ion .
S TR S O AR o
aiogstdisadalsavitticukal orakksdingtes of méssecatideichie dodnter ion.

The acid addition salts may be prepared for example using hydroghloric

- , .

Although included by the term "bicyclic rings”, the term "fused bicyclic heterorings™
denotes bicyclic 5-10 membered heterorings which contain one, two or three
heteroatoms, selected from among oxygen, sulphur and nitrogen and wherein the
bridge separating the rings denotes a direct single bond. Examples include
pyrrolizine, indole, indolizine, isoindole, indazole, purine, quinoline, isoquinoline,
benzimidazole, benzofuran, benzopyran, benzothiazole, benzothiazole,

benzoisothiazole, pyridopyrimidine, pteridine, pyrimidopyrimidine,
N N
N N HN A\ \ f
N N N N N
O/Lj CM> O'/J CE\% L@ N@
N H
s 0
C CO
N o

By the term "heterocyclic spirorings" (spiro) are meant 5-10 membered, spirocyclic

rings which may optionally contain one, two or three heteroatoms, selected from

- among oxygen, sulphur and nitrogen, while the ring may be linked to the molecule
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%@,Zﬁgwgg@cid, phosphoric acid, methanesulphonic acid, acqi'@T‘?‘@Eéoowomaao
fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid or maleic

acid. It is also possible to use mixtures '#18 above-mentioned acids. The
alkali and alkaline earth metal salts of the compound of formula | are
preferably prepared using the 5alkali and alkaline earth metal hydroxides
and hydrides thereof, of which the hydroxides and hydrides of the alkaline
earth metals, particularly of sodium and potassium, are preferred and

SeAGRA S HYles Ry cieddgrRechreiatashs prafares thdesiiadss

the compounds of general formula (1) may be converted intg the salts

REVEBN SRMENEPDS b A PRIFRRGIGHEY (LaY iRfoRFY s ERAB auymethyt or
asesPiableaCisaddisensaligavith an inorganic or organic acid. Suitable

acids include for example succinic acid, hydrobromic acid, acetic acid,

fumarigacigl, maleic agid,“methanesulphonic acid, lactic acid, phosphoric
acid, hydr ric acic bAQric i tartaric aef citric acid-t i _/
also possib use mixtuges gf the a mentipn ds. Th N

invention relates to the compounds in question; optionally in the form of '
the individual optical isomers, mixtures of the individual enantiomers or
racemates, in 20 the form of the tautomers as well as in the form of the

free bases or the corresponding acid addition salts with pharmacologically

aerABHe RRkiS 115 SR GSor BxaRRIEEIhAERIloN R Yo hahirine,
acids - for example hydrochloric or hydrobromic acid or organic acids -

RieniRersr dinpidbigst statrdrie, ligigRBHaR: HeRRRR SBRBR@adigromine are

Zaddin conpoverdsragaestinans the invention may optionally occur as
racemates, but they may also be obtained as pure enantiomers, i.e. in the

(R) or (S) form. Preferred compounds are those which occur as racemates

@ Hor (TS Iorgendral 7008414 19487 G b R 61RHE8a#R1Barboxyl 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
useable inorganic acids such as for example hydrochloric acid, sulphuric acid,
phosphoric acid, sulphonic acid or organic acids {such as for example maleic acid,
fumaric acid, citric acid, tartaric acid or acetic acid) or as salts with
pharmaceutically useable bases such as alkali or alkaline earth metal hydroxides
or carbonates, zinc or ammonium hydroxides or organic amines such as e.g.

diethylamine, triethylamine or triethanolamine, inter alia.

As mentioned hereinbefore, the compounds of formula 1 may be converted into
the salts thereof, particularly for pharméceutical use, into the physiologically and
pharmacologically acceptable salts thereof. These salts may on the one hand be
in the form of the physiclogically and pharmacologically acceptable acid addition
salts of the compounds of formula 1 with inorganic or organic acids. On the other
hand, if R is hydrogen, the compound of formula 1 may also be converted by
reaction with inorganic bases into physiologically and pharmacologically
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
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tWof%&sH f%g tautomers as well as in the form of the free bases IHE

correspon&mg acid addition salts with pharmacologically acceptable acl

- such as for example acid addition saltS§ #f¥ hydrohalic acids - for

example hydrochloric or hydrobromic acid or organic acids - such as for

example oxalic, fumaric, 5diglycolic or methanesulphonic acid. WO

2006/111549 Methods of synthesis: Scheme 1: 59/215 EXAMPLES

PCT/EP2006/061680 WO 2006/111549PCT/EP2006/061680 60/215

S%MT% fefacid hosphoric acid, methanesulphonic ac;d acetic acid, fumaric

[2-(4- PHENYL- PIPE’RPAZIN 1-YL)-6,7-DIHYDRO- 'IpHIEN

Dﬁ@@fmwwwawm@wwnq@@df Byiqniey Egﬂsqmml@@@%ctljt is also

558%%'%%@019186 mixtures of the above-mentioned acids. The alkali and alkaline
phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-cl]pyrimidin-4-ol ( %g

@@@K@@ﬁ?ﬁhﬁﬂf %ﬁ%ﬂ)ﬂﬁ[’ﬁ@ﬁ&ﬂ’ﬁ@(lfﬂfﬁl@%lhé% mheserahigRieRAREHSING the

agichiPsated ke iioEa Hiemsd 69[6@9 and hydrides thereof, of which the
2-ethylsulphany1-6,7-dihydro- thleno ,2-d] p r|m|d|n 4-ol (I) are added,

i Reriaers Byiides & rselkalia 2 haIRaRe RATIEHFLRI fodium and
steradsnith ateprensiien Aieredainshad potastanch e iQeriad. tdigularly

product (91%) are obtained as a powder.
PERIES- (4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-clpyrimidine
(V): 4.3g (13.7 mmol)

2-(4-phenyl-piperazin-1-yl)-6,7- dlhydro thleno[ 2-d]pyrimidin-4- ol (IV
T R R AL P B T L) ZFED i AT BT Spe sats

thereof, particularly, for pharmaceutical use, into the pharmacologically acceptable

P S()06f061 680

acid addition salts with an inorganic or organic acid. Suitable acids include for
example 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 mixtures of the above-

mentigned acids.

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 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 occur as racemates, but
they may also be obtained as pure enantiomers, i.e. in the (R) or (S) form.

Preferred compounds are those which occur as racemates or as the (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



8322%5: l@g‘%%gs phosphorus oxychloride is concentrated by evaprs’c(fi‘}@}_'oos 1061680
the re5|8ue IS combined with ice water and dichloromethane. The organic

phase is separated off and evaporated ¥/8tyness. The residue is
triturated with water, suction filtered and dried. 5.69 of the product (100%)
are obtained as a powder.
20[2.44-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-d]pyrimidine-4-yli-pr
opyl- amine (1) (Example 27): 0.839 (2.5 mmol)
%@k@%%ﬁéﬁ%h%%@@%@l Rk QrsGief ISR B aNO Pt BlRvainiding

(V) are combined with 8.3 ml n-propylamine, reacted for 0.2 hours at 130C

iRAHesRRIGING ecHRgG e ihirhaemacpRlasisalivassenfrble acids - such
%rﬁﬁt@s!_émméi5&@%%8%%1&%@@9%9@@@%&%5%?%%@ rochloric

evaporation, the residue is crystallised. The aqueous phase is extracted
With g PERIISIaC i @ bRIANORGKIS evaiiRE db I RENE Ml ditiaric,
AR ceBRinedRAAAELRMNBRigHgnol. 0.68 g of the product (76%) are
obtained as a powder. WO 2006/111549PCT/EP20061061680 61/215
SYNTHESIS OF
[2-(4-PHENYL-PIPERAZIN-1-YL)-6,7-DIHYDRO-THIENO][3,2-
DIPYRIMIDINE-4-YLFPROPYL-AMINE BY SYNTHESIS METHOD B
(SCHEME 1) 56,7-dihydro-thieno[3,2-clipyrimidine-2,4-diol (VI): 3.5 g
(16.33 mmol) 2- ethylsulphany1-6,7-dihydro-thieno[3,2-d]pyrimidin 4-ol (II)
are placed in 70 ml 1N hydrochloric acid, reacted for 0.75 hours at 150C
in the microwave (14 x 0.250 g in 5 ml hydrochloric acid in each case).
Then the reaction mixture is left to stand for 7 hours at ambient
temperature. It is suction filtered, washed with water and lodried. 2.6 g of
the product VI (95%) are obtained as a powder.
2.4-dichloro-thieno[3,2-d]pyrimidine (VII): 2.4 g (14.1 mmol)
6,7-dihydrothieno[3,2-d]pyrimidine-2,4-diol (VI) are suspended in 14 ml
phosphorus oxychloride, combined with 4.5 ml (28.2 mmol) diethylaniline
and stirred for 22 15hours at 80C. After cooling to ambient temperature
the reaction mixture is added to ice water, the precipitate formed is suction
filtered and washed with water. The



F\/r\?(g'?d[gaetg 1i?%s_solved in dichloromethane, any wgter presc_ant is pc»ﬂg%zooam 1680
separated off using a phase separator. The organic phase is evaporate

to dryness. 2.5 g of the product VII (85%Y/até obtained. 20
(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (VIII): 10.4
g (50.2 mmol) 2,4-dichloro-thieno[3,2-d]pyrimidine (VII), 8.2 ml (100 mmol)
Npropylamine and 17.5 ml (100 mmol) N-ethyldiisopropylamine are placed
in 100 ml of tetrahydrofuran and stirred for 20 hours at ambient
IRRARELRINISF g?ﬁ%@,@pension is filtered, the filtrate is concentrated by
evaporation. The residue is combined with 100 ml of water and treated in
the ultrasound bath. Solid substance is suction filtered, dried and stirred
with 50 ml petroleum ether. 10.0 g of the product VIII (86%) are obtained
as a powder.
30[2-(4-pheny|-piperazin-1-y1)-6,7-0@%%3%%[3,2-c|ipyrimidin-4,11]-pr
opyl- amine (Example 27) (1) : 9.7 g (42.3 mmol)
2-chloro-6,7-dihydro-thieno[3,2- 62/215 d]pyrimidin-4-yl)-propyl-amine
(FRhemE 35.7 ml (169.2 mmol) 1-phenylpiperazine (l1) are placed in 200
ml dioxane (carried out in 10 batches), thgn geacted for 1 hour at 160C in
the microwave, Thereaction mixtufe | concentrated hy.svaRAration, the

residue is conplsmeckwitas@b0 Ml of S7ateyz ¥hen the mpderess=Bese
filtered,\wagh bd with water and dried. Thg-resiglue is stirred with g
a@@f\g_npme,% en recrystalI|sed01:rso{r¥1t1h£iogro§€n%I.B%.s g of the produét (1)
(55%)\§£e obgnined as a powJer (m.p POy, THNRIR (400 MHz, DMS0):
7.22 (2H, t); 497 (2H, d); 6.79 (1H, t); 6.43 (2H, t); 3.81-3.69 (4H, np);

3.37-3.19 (4H, m)™8\8:3.09 (4H, m); 2.99 (2H, t); 1.62-1.47 (2H, mY); 0.87

(3H, 1). 10 The IIo@ing Examples are prepared by synthesis ?i; AOH
f th

(Schefm&fl) a deScribed above (in each case only the last st¢p
synthesis scribed, namely the reaction of V with an amine3o foffm
product 1): Oy OH VI
15cyclohexyl 2-(4\-{)henyl-piperazin-l-yl)-6,7-dihydro-thieno[3,2-c|] yrimi
clin-4- yﬂ%e (Example 16) (1) : 0.300 g (0.90 mmol) !)POC!s
4-chloro-2-(4¥phenyl-piperazinl-y1)-6,7-dihydro-thieno[3,2-d]pyrimidine
(V) are placed in f/mN;V@Iohexylamine, then reacted for 0.1 hours %13%@

in the microwflveNThen the reaction mixture is concentrated b
evaporitliﬂ, )= résidue is stirred with water and suction filtere N20

g of pr 4%) are obtained as a powder. Cl vy
Cl v
'HNRWE
N -Cl
o
NRIFE syt VIH
R;N\R:z
N
| (\\)N'RS IHN\W N
NN 5
[T Ra Re
s N
R;N‘F{2 |



10

15

20

25

30

%&éggé\@momso) 7.22 (2H, 1); 6.97 (2H, d); 6.79 (1H, t); 69%{;%;;2006,061680

m); 3.80-3.69(4H, m); 3.22 (2H, t); 3.18-3.11 (4H, m
2.98 (2H, 1); 1.92-1.79 (2H, m): 1.79-1.68@R, m): 1.66-1.55 (1H, m):
1.37-1.21 (4H, m); 1.18- 1.04 (1H, m). 25
(3-chloro-phenyl)2-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-
cl]pyrimidin-4-y1Famine (Example 10) (1) : 0.320 g (0.96 mmol)
4-chloro-2-(4- phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-d]pyrimidine
(¥>{N@ME$$§@FT{9Q@W@W@@WIZ@@M}3§ mbéh%m@lqmlENo 3,2-

diisopr er lamine are combined 30and the mixture is reacted for O
R BN B g LR R B YA AN B Yo ST 1 1B L)

witicefhxhgcgtate and acidically extracted. The WO
2006/111549PCT/EP2006/061680 63/215 organic phase is dried and
evaporated to dryness. The residue is combined with acetonitrile, water

ﬁh@wmmﬂa Tibﬁpbaﬁammﬂméhg[wmﬂwwmumeﬂ&y(W) 6.4g
chromato through an RP column by HPLC (column: Microsorb
O%OBPNW'%WWO (Hirapiareddais e dlagibagstiniacid, heated

a@ld 8y0vaient3igidormis poieiB) L Berdies 7 MiRytes- kB33 3]
32.537.5%

pyrlmldln eHﬂ?are added, and the mixture is heated to 175°C. After 1.5 hours
the resulting solid is stirred with water, suction filtered, washed with ethanol and

dried. 4.3 g product (91%) are obtained as a powder.

4-chloro-2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-thieno{3,2-d]pyrimidine {V}:
4.3 g (13.7 mmol) 2-(4-phenyl-piperazin-1-yl}-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
ol (IV) and 25 m! phosphorus oxychloride are combined and stirred for 5 hours at
120°C. Excess phosphorus oxychloride is concentrated by evaporation, the
residue is combined with ice water and dichloromethane. The organic phase is
separated off and evaporated to dryness. The residue is triturated with water,
suction filtered and dried. 5.6 g of the product (100%) are obtained as a powder.

[2-{4-phenyl-piperazin-1-yi)-6,7-dihydro-thieno{3,2-d]pyrimidine-4-yl]-propyl-
amine (1) (Example 27): 0.83 g (2.5 mmol) 4-chloro-2-(4-phenyl-piperazin-1-y!)-
6,7-dihydro-thieno[3,2-d]pyrimidine (V) are combined with 8.3 m! n-propylamine,
reacted for 0.2 hours at 130°C in the microwave. Then the reaction mixture is

- added to water and extracted with dichloromethane. The organic phase is

concenirated by evaporation, the residue is crystallised. The aqueous phase is
extracted with ethyl acetate, the organic phase evaporated to dryness. The solids
are combined and stirred with methanol. 0.68 g of the product (76%) are obtained

as a powder.
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101010010010 10 A) eluant B 90 90 0 0 90 90 15Correspondi
f%é%’r%%}é%gmbined and freeze-dried. 0.101 g of the prodpuct age% T/EP2006/061680
obtained as a powder. 1H NMR (400 Mf#225MS0): 8.63 (1H, s); 7.87 (1H,

t); 7.60 (1H, dd); 7.31 (1H, t); 7.26-7.20 (2H, m); 7.05-7.01 (1H, m); 6.99

(2H, d); 7.80 (1H; t); 3.81-3.76 (4H, m); 3.22-3.15 (4H, m); 3.10 (2H, t). 20
(3-methoxy-pheny1)-[2-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-
cllpyrimidin-4-y1Famine (Example 11) (1) : 0.320 g (0.96 mmol)

|  (Example 1) () : 0:320 9 {
O B AN ke 33 o2 e 002

RS RIBHBIN Kl PROFImBMBIERY RENEHES!S. SFHOR BIGESHEME

iq)the microwave. Then the reaction mixture is purified by chromatography
using HPLC through an RP column (column: Microsorb, RP-C18, 300A,
IOpm, 21.4*250 mm, eluant: acetonitrile + 0.1 % formic acid (A), water +

G IBU QRIS AREHEN 2.d]pyrimidine-2,4-diol (VI): 3.5 g (16.33 mmol) 2-
ethylsulphanyi-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ol (li) are placed in 70 ml 1N
hydrochloric acid, reacted for 0.75 hours at 150°C in the microwave (14 x 0.250 g
in 5 ml hydrochloric acid in each case). Then the reaction mixture is left to stand
for 7 hours at ambient temperature. It is suction filtered, washed with water and

dried. 2.6 g of the product VI {95%) are obtained as a powder.

2. 4-dichloro-thieno[3,2-d]pyrimidine {(VIl): 2.4 g (14.1 mmol} 8,7-dihydro-
thieno|[3,2-d]pyrimidine-2,4-diol (V1) are suspended in 14 m! phosphorus
oxychloride, combined with 4.5 ml (28.2 mmol)} diethylaniline and stirred for 22
hours at 80°C. After cooling to ambient temperature the reaction mixture is added
to ice water, the precipitate formed is suction filtered and washed with water. The
precipitate is dissolved in dichloromethane, any water present is separated off
using a phase separator. The organic:.phase is evaporated to dryness. 2.5 g of the
product VIl (85%) are obtained.

{(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (VIil): 10.4 g
(50.2 mmol) 2,4-dichloro-thieno[3,2-d]pyrimidine (Vil), 8.2 mi (100 mmoi} N-
propylamine and 17.5 ml (100 mmol) N-ethyldiisopropylamine are placed in 100 mi
of tetrahydrofuran and stirred for 20 hours at ambient temperature. The
suspension is filtered, the filtrate is concenirated by evaporation. The residue is
combined with 100 ml of water and freated in the ultrasound bath. Solid substance
is suction filtered, dried and stirred with 50 ml petroleum ether. 10.0 g of the

product Viil (86%) are obtained as a powder.

[2-{4-phenyi-piperazin-1-yl)-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl]-propyl-
amine {(Example 27} (1) : 9.7 g (42.3 mmol) 2-chloro-6,7-dihydro-thieno{3,2-
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A% fg%%%&gos/om%o

4,927 3232.537.51010 100 100 10 10 90 90
62/215

-
oo m
ol
3°

dlpyrimidin-4-yh)-propyl-amine (Vill) and 25.7 ml {169.2 mmol) 1-phenylpiperazine
(H1) are placed in 200 ml dioxane (carried out in 10 batches), then reacted for 1
hour at 160°C in the microwave. The reaction mixiure is concentrated by
evaporation, the residue is combined with 250 mi of water. Then the mixture is
suction filtered, washed with water and dried. The residue is stirred with
acetonitrile, then recrystallised from isopropanol. 8.3 g of the product (1) (55%) are
obtained as a powder (m.p 121°C). "H NMR (400 MHz, DMSO): 7.22 (2H, t); 6.97
(2H, d); 8.79 (1H, 1); 6.43 (2H, 1); 3.8‘Ev~3.69 (4H, m); 3.37-3.19 (4H, m); 3.19-3.0¢
(4H, m); 2.99 (2H, t); 1.62-1.47 (2H, m); 0.87 (3H, 1).

The following Examples are prepared by synthesis method A (Scheme 1) as
described above (in each case only the last step of the synthesis is described,

namely the reaction of V with an amine to form product I}):

cyciohexyi-[2-(4-phenyl-piperazin-1-yl}-6,7-dihydro-thieno{3,2-d]pyrimidin-4-
yl]-amine (Example 16) (I} : 0.300 g (0.90 mmol) 4-chlcro-2-{(4-phenyl-piperazin-
1-y1)-6,7-dihydro-thieno[3,2-d]pyrimidine (V) are placed in 4 mi cyclohexylamine,
then reacted for 0.1 hours at 130°C in the microwave. Then the reaction mixture is
concentrated by evaporation, the residue is stirred with water and suction filtered.
0.120 g of product | (34%) are obtained as a powder.

"H NMR (400 MHz, DMSOQ): 7.22 (2H', t); 6.97 (2H, d); 6.79 (1H, t); 6.08 (1H, d});
3.93-3.81 (1H, m); 3.80-3.69 (4H, m); 3.22 (2H, t); 3.18-3.11 (4H, m); 2.98 (2H, 1);
1.92-1.79 (2H, m); 1.79-1.66 (2H, m); 1.66-1.55 (1H, m); 1.37-1.21 (4H, m}); 1.18-
1.04 (1H, m).

{3-chloro-phenyl)-[2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-
dipyrimidin-4-yl]-amine {Example 10) (!) : 0.320 g (0.96 mmol) 4-chloro-2-(4-
phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-d]pyrimidine (V) 1.0 ml (8.5 mmol) 3-
chloro-phenylamine and 0.33 ml (1.92 mmol) diisopropylethylamine are combined
and the mixture is reacted for 0.5 hours at 130°C in the microwave. Then the

reaction mixture is combined with ethyl acetate and acidically extracted. The
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4 0 MHz, DMSO0): 8.37 (1H, 5); 7.36 (1H, t); 7.26-7.1
m); 6.98 (2H d); 6.80 (1H, t); 6.57 (1H,%d4tHt3.82-3.76 (4H, m); 3.75 (3H,
s); 3.32-3.24 (2H, m); 3.21-3.15 (4H, m); 3.09 (2H, t).
phenyl42-(4-phenyl-piperazin-1-y1)-6,7-dihydro4hieno[3,2-d]pyrimidin-4-y
1]- 15amine (Example 18) (I) : 0.300 g (0.90 mmol)
4-chloro-2-(4-phenyl-piperazin-1- y1)-6,7-dihydro-thieno[3,2-dipyrimidine
of %aﬂréws%hewﬂfw'Qﬁc@é%gﬁmgfas%@%&%ﬁ@ﬂé%@&@%@ﬁﬁmm with

C In the microwave. Then the reaction mixture is combined with water

asglenitslacwairn atk)irfteracetie argadibp Rhssescidaining the product 1 is

%‘(ﬁ'ﬁ@@%ﬁ’&ﬁr&%ﬁ iRpiRIgh I8 AT als KN JietbYlcetRslaRg: Microsorb,
suction 20filtered. 0. g@é;roductl (51%) are obtained (m.p 174-175C).

RPENMRTAOH, MPRIDISH)285mm+£lugE g esenidyer 4. ‘té’ﬁ fepmigacid (A),

@5&&,;@%(%—;&%@%&@@;@) 6.80 (1H, 0; 3.83-3.73 (4H, m); 3.31 (2H,

t); 3.23 (4H, m); 3.12 (2H, t). 25 The following Examples are prepared by

synthesis method B (Scheme 1) as described above (in each case only

@%@éhgtﬁgrﬁftg@ synihegig s gescribed (reaction, @fiydHswith Il to obtain

product O::

{214-(4- chloroophenyl) plpef’é)zm 1-y1]-6,7-dihydro- thleﬂg[B 2-d]pyrimidin-

4- 30yl}-propykamine (1) (Example 37): 0.250 g (1.1 mmgl)

2-chloro-6,7-dihydro- thienog)z d]pyrimidin-4-y1)-propylamine (VIII),

0.700 g (3.6 ol) 1-(4- W 9006/111549P6T/EP2006/061680 65/215

chlorophenylppiperazine (44 and 0.400 ml (2.3 mmaj)

diisopropylethylamine are placed in 4 ml dioxane, then reacted for 1.5

hours at 160&% the microwdle. The reaction mixture i€¢tombined with

water while capfimg with ice gnd treated in the ultrasoumggbath. The'

precipitate formed is suction filtered, washed with water and 5petroleum

ether and dried. 0.300 g of product] (72%) are obtained as a powder. 1H

W&@&Q\MW!‘@M@QB Zré4@inbme® H8(Adedd-6rid (DAY, §.8RHIe/Product are
3 23 (glc;'wgeg 19-3.11 (4H, m); 2.98 (2H, t); 1.61-1.47(2H, m);

%&9 ) roduct (23%) are obtained as a powder (m.p 133- aﬁ‘g?fzeoeioa 1680

a
*H NMR 400 MHz, DMSO): 8.63 (1H, s); 7.87 (1H, t): 7.60 (1H, dd); 7.31 (1H, t);
7.26-7.20 (2H, m); 7.05-7.01 (1H, m); 6.99 (2H, d); 7.80 (1H; t); 3.81-3.76 (4H, m);
3.22-3.15 (4H, m); 3.10 (2H, t).

(3-methoxy-phenyl)-[2-(4-phenyl-piperazin-1-yl}-6,7-dihydro-thieno[3,2-
dipyrimidin-4-ylJ-amine (Example 11) (1) : 0.320 g (0.96 mmol) 4-chioro-2-(4-
phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-d]pyrimidine (V), 1.5 mi (13.1 mmol)
3-methoxy-phenylamine and 0.33 mi (1.92 mmol) diisopropylethylamine are
combined, and reacted for 0.5 hours at 130°C in the microwave. Then the reaction
mixture is purified by chromatography using HPLC through an RP column
(column: Microsorb, RP-C18, 300A, 10um, 21.4*250 mm, eluant: acetonitrile + 0.1
% formic acid (A), water + 0.13% formic acid (B))
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@‘}%@%}g?{ g@i-phenyl)-piperazin-1-y1]-6,7-dihydro-thieno[3,2-d]B¥q15ELdZiHOGW680

opyl-amine (1) (Example 39) : 0.400 g (1.7 mmol)
2-chloro-6,7-dihydro- thieno[3,2-d]pyrinfitfititd-y1)-propylamine (VIII), 1.55
g (8.7 mmol) 1-(4- hydroxyphenyl)-piperazine (111) and 0.610 ml (3.5
mmol) diisopropylethylamine are placed in 4 ml of dimethylformamide,
reacted for 2 hours at 160C in the microwave. Then the reaction mixture is
combined with water and extracted with 15dichloromethane. The organic
Qﬂ%ﬁ‘?eiﬁt.dﬁlﬁ evaporatadita dryness. The r%ig Ilﬁ purified by
chromatography througﬁ a 10 g silica gel cartridge with petroleum
ether/ethyl acélate 1:1. 0.3700y of product 1(57%) are é#tained as a
powder. NMMR (400 MHzs DMSO0): 8.80 (11-1, s); 64 (2H, d); 6.66
(2H, d); 6.39 (1H, t); 203.76-3.69 (4H, m); 3.23 (2H, t); 3.02-2.92 (6H, m);
1.60-1.48 (2H,2h); 0.86 (3H,19C 0
((/R.2R)-2-bengyloxy-cyclopggigy1)42-(4-phenyl-piperazi-l-y1)-6,7-dihydro
- thieno[3,2-cl]§5rimidin-4-y1Famine (chiral) (Example 112)(I) :0.450 g (1.2
((1R.2R)-2-benzyipxy-cycloggnty1)-(2-chloro-6,7-dihydegythieno[3,2-
25d]pyrimidin-4-y1)-amine (chiral) (V111) and 0.760 ml (5.0 mmol)
1-phenyl-piperazine (111) are placed in 5 ml dioxane, then reacted for 1
Y SIGLEOR ALHRRI RICI2MRY & rd D ISACHOR BRI QAR SENtTAlEshbY. )
gvaporation, the residue is combined with water and extracted with _
dﬁadmgw?h@%@mmagws Segarfibti bt hidin$ phtd, m); 6.98 (2H,

PP AIdeVRBorefed ,W%ffé‘%ﬁ}’ﬁ?;%?@?@ﬂ? QQB%E@W(ZH, m);
chromat&gra hy thro Q%r:é%}é Og silica gel cartridge with a solvent 66/215
: t

migtlire olBlir WY1 acetate 8/2. 0.540 g of the product (89%)

are obtained (m.p 100-105C). 1H NMR (400 MHz, DM50):

7.36-7.18(7H, m): 6.91 (2H, d); 6.79 SiH 1);.6.39(1H, d); 4.59-4,40 (3H, .
mienykI2-4deheny-RIPeradia Ry g, S diypar ajthyanobid-diryrimjdin-4-yil-
ZRA Y atviigle? 18U MBE0YB (0.9 Biloms-snidrd-2Qushehyl-piperazin-1-

yi}-6,7-dihydro-thieno[3,2-d]pyrimidine (V) and 3 mi phenylamine are combined,
then reacted for 0.3 hours at 130°C in the microwave. Then the reaction mixture is
combined with water and extracted with ethyl acetate. The organic phase is dried
and evaporated to dryness. The residue is triturated with diethyl ether and suction
filtered. 0.18 g of product | (51%) are obtained (m.p 174-175°C).

"H-NMR (400 MHz, DMSO): 8.59 (1H, s); 7.63 (2H, d); 7.31 (2H, t); 7.22 (2H, t);
7.03 (1H, t); .99 (2H, d); 6.80 (1H, 1); 3.83-3.73 (4H, m); 3.31 (2H, t); 3.23 (4H,
m); 3.12 (2H, 1).

The following Examples are prepared by synthesis method B (Scheme 1) as
described above (in each case only the last step of the synthesis is described

(reaction of VIll with 11l to obtain product )::

{2-[4-(4-chloro-phenyl)-piperazin-1-yi}-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
yi}-propyl-amine (I} {Example 37): 0.250 g (1.1 mmol) 2-chloro-6,7-dihydro-
thieno[3,2-d}pyrimidin-4-yl)-propylamine (VIil1}, 0.700 g (3.6 mmol) 1-(4-
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Scheme 2: NyOH Y STh-PN---yN OHII OH for synthesis see US3,318,881
VKA RS/ THESIS OF PCT/EP2006/061680

444-(4-CYCLOHEXYLAMINO-6,7-DIHY8RG-THIENO[3,2-
D]PYRIMIDIN-2-YL)-PIPERAZIN-1-YL1-BENZOIC ACID ( ACCORDING
TO 15 SCHEME 2) WO 2006/111549PCT/EP2006/061680 67/215

chlorophenyl)-piperazine (111} and 0.400 ml (2.3 mmol) diisopropylethylamine are
placed in 4 ml dioxane, then reacted for 1.5 hours at 160°C in the microwave. The
reaction mixture is combined with water while cooling with ice and treated in the
ultrasound bath. The precipitate formed is suction filtered, washed with water and
petroieum ether and dried. 0.300 g of product | (72%}) are obtained as a powder.
"H NMR (400 MHz, DMSOQ): 7.24 (2H, d): 6.98 (2H, d); 6.42 (1H, t); 3.79-3.70 (4H,
m); 3.23 (2H, t); 3.19-3.11 (4H, m); 2.98 (2H, t); 1.61-1.47 (2H, m); 0.87 (4, 3H).

{2-[4-(4-hydroxy-phenyi)-piperazin-i-yi}-6,7-dihydro-thieno{3,2-d]pyrimidin-4-
yl}-propyl-amine {I) (Example 39) : 0.400 g (1.7 mmol)} 2-chloro-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-yl)-propylamine (Vili), 1.55 g (8.7 mmol) 1-(4-
hydroxyphenyl)-piperazine (lll) and 0.610 ml (3.5 mmol} diisopropylethylamine are
placed in 4 m! of dimethy!formamide, reacted for 2 hours at 160°C in the
microwave. Then the reaction mixture is combined with water and extracted with
dichloromethane. The organic phase is dried and evaporated to dryness. The
residue is purified by chromatography through a 10 g silica gel cartridge with
petroleum ether/ethyl acetate 1:1. 0.370 g of product { (57%) are obtained as a
powder.

"H NMR (400 MHz, DMSO): 8.80 (1H, s); 6.82 (2H, d); 6.66 (2H, d); 6.39 (1H, t);
3.76-3.69 (4H, m); 3.23 (2H, t); 3.02-2.92 {(6H, m}; 1.60-1.48 (2H, m); 0.86 (3H, 1).

{(1R.2R)-2-benzyloxy-cyclopentyl}-[2-(4-phenyl-piperazin-1-yi)-6,7-dihydro-
thieno[3,2-dipyrimidin-4-yl]-amine (chiral} (Example 112) (1} : 0.450 g (1.2
mmol) ({ 1R.2R)-2-benzyloxy-cyclopentyl)-(2-chloro-6, 7-dihydro-thieno[3,2-
d]pyrimidin-4-yl)}-amine (chiral) (Vill) and 0.760 ml (5.0 mmol) 1-phenyl-piperazine
(i) are placed in 5 mi dioxane, then reacted for 1 hour at 160°C in the microwave.
The reaction mixture is concentrated by evaporation, the residue is combined with
water and exiracted with dichloromethane. The organic phase is separated off
using a phase separator and evaporated to dryness. The crude product | is

purified by chromatography through a 100g silica gel cartridge with a solvent



ethyl 4-[4-(4-cyclohexylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-y1)-
p%%@?%ﬂ% “benzoate (VI): 2.1 g (7.8 mmol) PCY’T)EP‘?O%/ 061680
(2-chloro-6,7-dihydro-thieno[3,2- d]pyrifdihS4-y1)-cyclohexyl-amine (1V),
3.1 g (13.2 mmol) ethyl 4-piperazin-1-yl- benzoate (V) and 2.9 ml (16.5
mmol) diisopropylethylamine are placed in 20 ml 5dioxane, then the
mixture is reacted for 4 hours at 160C in the microwave. The precipitated
substance is suction filtered, the mother liquor is concentrated by

i , . : o .
e ST EEF e Bonpy ere
protaisey ((is.oriddi€edGom petroleum ether/ethyl acetate 9:1. 102.3 g

9 ) aingg. : : ,
e B T BB AT el 630 (1.
) yhi Bzt (36Hd V115 @016 HH6) )2 3 T 8Nl ety 23 42¢. 1); 3.11-3.03

e T T o Ty e e o ™

ml of tetrahydrofuran and 15 ml of methanol, and refluxed for 2 hours with
sHEiRgyden the reaction mixture is concentrated by evaporation, the
residue is acidified with 2N hydrochloric acid. The precipitate formed is

SUCH ~washed with-WateEdhddred. 2, {t%ecbr Gt VIl N -Cl
(160%& arq.pbtained-asa p wo%g. ZOS'tai‘nsdar method for méﬁﬁl{gj[/\f?\]/

amides. X solution of 0.03 mnfo! of the acid (VII$in 560 pl

dimethyfdrmamide is copnbin@#iwith 1.388 p1(0l01 r@mol) triethylamine __N.
R7 Ry

and 3121 mg (8&1 gnrgnql)

df)(fl‘LT-B%Sr'f’zso rlazo?-f'-yal)-N,N,N",Nrtetramethyluronium tetrafluoroborate IV

[TBTU] and shaken for 15 min. at ambient 25temperature. To this reaction 0

mixture/s added a solution of 0.01 mmo}Qf 1k dsgphe (amine A) in 500 pl

dirpel\hylf amide and the mixture is shaken for 12 h at ambient

‘ atyrg—Then the reaction piixtnfe 13"evaporated to dryness afTﬁ\N
led by prep%_réltive HP igyi)elds product VIII). WO

OH

puri N
2006/I11548PCT/ERZ0 @/0\6 680 68/215 Thefottewing EX mb\‘lés may
be prepared analogous e method of synthesis S 2N

R17 “R2 R17R2

vi Vil
10
0
A, R
O/LI\
. RQ
amine A (\\)N

Ne N
G
ST Vil

RY N‘R2

SYNTHESIS OF 4-[4-(4-CYCLOHEXYLAMINO-6,7-DIHYDRO-THIENO[3,2-
DIPYRIMIDIN-2-YL)-PIPERAZIN-1-YL)-BENZOIC ACID ( ACCORDING TO
15 SCHEME 2)
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set out above (according to Scheme 2) (in each case only the re
a%%‘ép\)ﬁfw(?th the amines A to yield product VIII are descrlbed%%%%/ 061680

5414 -(4-propylamino-6,7-dihydro-thiend{82*&]pyrimidin-2-y1)-piperazin-1-
yli- N-(4-pyrrolidin-1-ylmethyl-benzyl)-benzamide (V1) (Example 90):
0.350 g (0.9 mmol)
4-[4-(4-propylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-y1)-piperazin-1-yl
p benzoic acid (VII) are placed in 8 ml dimethylsulphoxide, 0.15 ml (0.9

%’l} azagi‘%rfdﬁ’c%)’ HTY‘%%&]%W 10 AU MBAR[3, 2-dlpyrimidin-2-yl)-
mﬂwaaanimlieb@mawwt%iﬁké&m@hwmmﬁﬂgibydro-thieno[S 2-
aﬂﬂﬁﬂm?&?ﬁm @'%V@b?oﬂgﬁgfié%ﬂel (Reprs ?WQ'Q%PﬁmPSfﬁWr@p‘iB%?azm -yl

0.9m lidin-1-yImethyl-bénzylamine (amine A) are

dmapatﬁi(é/}mmb?;@ oWt ISdsBptbgiRshiRRIRiE veenirl@ge Pheced in 20 mi
"ERGIAE MUY BS SHABAT S 0eS AR e 895@%%@%@66%% The

filtered through Alox and washed with 15dimethylsulphoxide. The mother

IRfissindetcenbsinnrpy evapiraiiiered fesidetnetions is aanraniatrd by
i3 dﬁ%@mwm@a‘% ARrEIRIIRHIRERS haustign dlered 2 combined

Then it is treated with approx. 50 ml Petroleum ether in the

SHIGROGRNBEAS arfidiedhARE FREcEaIRshiIQ HiER Sl 88, e preguct Vi is
;3;% sy HotP bRt RUIRINGALMEMIPActpfiels 301H NMR (400 MHz,
S0): 8.71 (1H, 1); 7.79 (2H, d); 7.23 (4H, s); 6.99 (2H, d); 6.43 (1H, t);
@@quhﬁ @‘%@’f?@%ﬁf a9.0PEINed 5): 3.23 (2H, 1): 2.99 (2H, 1);
2.44-2.34(4H, m); 1.72-1.63 (4H, m); i.61-1. 48(2H, m); 0.87 (3H, 1).

N 1- methyl IO eridin-4-yl)-4-[4-(4-propylamino-6, 7-dihydro-thieng[3
%) IBpBEIE Cg&ﬁ}fﬁé?uﬁfﬁﬂa8@/%15’1&&&%’8?)3'1@)'86%?”32”‘* 1-

%:( B acud (Vli) (Example 1086): 2.3 g (4.8 mmol) ethyl 4-[4-(4~
44-(4-propylamino-6,7-dihydro-thie pyrimidin-2-y1)-piperazinTh

CHERPGRARTE 0T 47 memmﬂﬁ%mﬂmmmwa%w& enzoate

MR 26 m! (26 mmol) sodium hydroxide are piaced in 15 ml of tetrahydrofuran
(7-azabenzotriazol-1-ylI+N,N,N" N"-tetramethyluronjum- hexaflj?_gegphos

a%@‘%ﬁﬁ )W@%Weﬁﬂﬂ’s‘iﬂﬂ%%%r%%éd” SHHHr g eaction
faltheusaicRambigatiemeesporgtidhand rkdiiod lsTamandd with 2N

ia%géhﬁﬁg)ﬁ?églm 4 Iamlneé)%qmﬁﬁnﬁ%q n tsmslajjclirtpoent tlglrjép %&g gcgewath water and
2 1 12 94PBOHE-H006{0816800%) are obtained as a powder.

Standard method for synthesising amides: A solution of 0.01 mmol of the acid
(V1) in 500 i dimethylformamide is combined with 1.388 i (0.01 mmol)
triethylamine and 3.21 mg (0.01 mmol) O-(1H-benzotriazol-1-yl)-N,N,N" N"-
tetramethyluronium tetrafluoroborate [TBTU] and shaken for 15 min. at ambient
temperature. To this reaction mixiure is added a solution of 0.01 mmol of the
amine (amine A} in 500 yl dimethylformamide and the mixture is shaken for 12 h at
ambient temperature. Then the reaction mixture is evaporated to dryness and

purified by preparative HPLC (this yields product VIII).
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I pylethylamine. The reaction mixture is stirred for ;
gag?gnfaegm%perature then suction filtered through Alox. The Allig(f[(?&!;%0061’06 680

Washed with dimethylsulphoxide. The nf8t&Et liquor is evaporated to
dryness. The residue is stirred with water, suction filtered and dried. 0.470
g of product VIII (76%) are 5 obtained as a powder (m.p 229-233C). 1H
NMR (400 MHz, DMS0): 7.90 (1H, d); 7.75 (2H, d); 6.97 (2H, d); 6.43 (1H,
d); 3.82-3.66 (5H, m) 3.23 (2H, t); 2.99 (2H, t); 2.80-2.70 (2H, m); 2.15

@He 11 pidd %g@%réﬁbé@ﬁﬂaﬂ%&ﬂélm B8 3R d o*gynthesus

Scheme 3: IIV I SYNTH
F61-pairERoYe (36HAIIS - DANTYDRG) iR Iearb[3ase1ely the reactions of the

RIESRIN -8 M@E%ﬁé&ﬂeﬂdﬁrb&%@@@l‘@r@@@&@&éﬂwE 3) (in

each case only the reactions of V with VI and with the amine A to yield the
product VIII are described): WO 2006/111549PCT/EP20061061680

Z
alﬁ-pro lamino-8,7-dihydro-thieno[3,2-dlpyrimidin-2-yl)-piperazin-1-yi]-
41/[ -(4- propp amino-6,7-dih dro thieno[3,2- ci]pyrlim)fdln 2-y1)- plp)eraz

TGRSO L UM e ARSI otz T ML (Example 90): 0.350 g (0.9

(rrefdpra-fAinalplhvenels 2-dipya %@m%d@@f@jawﬂﬂwnei\@)aﬁ@érézm 1-yi}-
3? (4.7 mmol) 3-piperazin-1- ylben20|c acid-triflate (V1) are placed in 20 m

BRAAIS s 60 a6 PiReREINAIRbEIBSRISHRRM G IS Ay 4RO Mimol)
aﬂ@,@@rame&umﬂm@ramurm f9r84 W@:p@l@ogz@b@zm@w@edyc >

igss container, then concentrated by evaporation. The re

RN A DA XL RRA AR it aded. The

mixture is stirred for 0.1 hours at ambient temperature, then 0.170 g (0.9 mmol) 4-
pyrrolidin-1-ylmethyi-benzylamine (amine A) are added and a further 0.9 mmol
diisopropylethylamine are added. The reaction mixture is stirred for 3 hours at
ambient temperature, then suction filtered through Alox and washed with
diméthytsulphoxide. The mother liquor is concentrated by evaporation, the residue
is cooled in the ice bath and combined with water. Any precipitate formed is
suction filtered and dried. Then it is treated with approx. 50 ml petroleum ether in
the ultrasound bath, and the precipitate is then suction filtered. 0.374 g of product
VIil (75%) are obtained (m.p 157-158°C).

'H NMR (400 MHz, DMSO): 8.71 (1H, t); 7.79 (2H, d); 7.23 (4H, s): 6.99 (2H, d);
6.43 (1H, t); 4.43 (2H, d); 3.79-3.71 (4H, m); 3.52 (2H, s); 3.23 (2H, 1); 2.99 (2H, t);
2.44-2.34 (4H, m); 1.72-1.63 (4H, m); 1.61-1.48 (2H, m); 0.87 (3H, 1).

N-«(1»methyl-piperidin-4-yl)~4~{4~(4-propyiamino-ﬁ,?—dihydro-théeno[3,2-.
dipyrimidin-2-yl}-piperazin-1-yil]-benzamide (VIil) {(Example 87) : 0.500 g (1.3
mmot) 4-—{4~(4~propyiamino-6,7~dihydro~tbieno[3,2—d}pyrimidin-2-yi)—piperazin—1 -yl]-
benzoic acid (V1) are placed in 12 mi dimethylsulphoxide, 0.716 g (1.9 mmol) O-
(7-azabenzotriazol-1-yl-)-N,N,N" N -tetramethyluronium-hexafluoro-phosphate
(HATU) in 6 mi dimethylsulphoxide are added. The mixture is stirred for 1 hour at
ambient temperature. Then 0.143 g (1.3 mmol) 1-methyi-piperidin-dylamine
{amine A} in 6 mi dimethylsulphoxide are added, followed by another 2.5 mmol



RP_column (column: XTerra, MS-C18, 5pm, 19*100 mm, eluant: +
o AR HLIdFdAcetic acid (A), acetonitrilep+ 0.1% trifluoroacetic a(\:ll%? %%%?2006/06?680
10 15 gradient: minutes 0 2 11.5 13 13.6%6%!@luant A 90 90 0 0 90 %

eluant B 10 10 100 100 10 Corresponding fractions are combined and
freeze-dried. 0.43 g of product VIII (27%) are obtained.

diisopropylethylamine. The reaction mixture is stirred for 16 hours at ambient
temperature, then suction filtered through Alox. The Alox is washed with
dimethylsuiphoxide. The mother liqudr is_. evaporated to dryness. The residue is
stirred with water, suction filtered and dri'éd. 0.470 g of product VIl (76%) are

5 obtained as a powder (m.p 229-233°C).
'H NMR (400 MHz, DMSO): 7.90 (1H, d); 7.75 (2H, d); 6.97 (2H, d); 6.43 (1H, d);
3.82-3.66 (5H, m); 3.23 (2H, t); 2.99 (2H, t); 2.80-2.70 (2H, m); 2.15 (3H, s); 1.92
(2H, t); 1.77-1.68 (2H, m); 1.64-1.49 (4H, m); 0.87 (3H, 1).

10  Scheme 3:

v
N .S
N — — ] o
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for synthesis see US3,318,881 2
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Q
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ST AN
R;N<R2 R/N~R
1 2
Vil Vil

SYNTHESIS OF 3-[4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENOI[3,2-
15 DIPYRIMIDIN-2-YL)-PIPERAZIN-1-YL}]-BENZQOIC ACID (SCHEME 3) (in each
case only the reactions of V with VI and with the amine A to vield the product Vil

are described):
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16

20

9 71/215 VIII VIl PCT/EP2006/061680 R1R2 IX
%2&%@%’5 F 4-[4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3, 3 2006/061680
D]PYRIMIDIN-2-YL)-PIPERAZIN-1- YLFBENZONITRILE (IX) (SCHEME 4)
(only 5the reactions of V with Vito VIl and of VIl and VIl to IX are
described):
(2-piperazin-1-y1-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine
(Vi) : 1.0 g (4.4 mmol)

S R s O AR 1

ne (VI) are placed in 10 eacted
Do B B T amealn BBy MO0 e a0 RS, amyOro-

QKiERIes VI b YHAE G- gFﬁ%l—@ﬁﬁ%‘iﬁﬁ@%@f%%P@@ﬁ'? ﬂﬂﬁe@@dpuperaz.n 1~y

evaporated to dryness. The residue is triturated with pétroleum ether and

hRnepisiRsiddritiae ¢/er @%M@QHI’(B%‘%)’b%%ﬂ&%@d‘ﬁ@d*ﬁ&%@rmmon

J&&&ﬁr@pﬂ@ﬂy@maﬂ% E’iﬂi@%f%r‘@'ﬁﬂ@&%Zﬂéﬂwﬁﬂﬂﬁoﬁ%@ﬂ@%ﬂar 24 hours
%/ benzonitrile (IX) (Example 76) : 0.150 g (0.5 mmol)
@ ﬁ]ggrgzm q.@rp@swéﬁﬁgog@ss contamer then concentrated by evaporation. The

residue is dissolved in acetonitrile and water, then purified by HPLC through an
RP column (column: XTerra, MS-C18, 5um, 19100 mm, eluant: water + 0.1 %

trifluoroacetic acid (A), acetonitrile + 0.1% trifluoroacetic acid (B))

gradient: minutes % eluant A % eluant B
0 g0 10
2 90 10
11.5 0 100
13 0 100
13.5 90 10

Corresponding fractions are combined and freeze-dried. 0.43 g of product VIl
(27%) are obtained. '

Scheme 4:;

I\ES\/

L
s

i
for synthesis see US3,318,881

Hpoc, (\/@/Y HNR'R? (ITY
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%nzo(]&é d1]§)3/9r|m|d|n -4-y1)-propyl-amine (VII), 0.082 g (0.45 mmggyﬁ’?é)%mm%o

fomo nzonltrlle (V1I), 0.011 9(0.05 mmol) palladium acetate
(0.07 mmol) Xantphos and 0.204 g (0.6’M#81) caesium carbonate are
placed in 1 ml of 20toluene, then stirred for 24 hours at 80C. Then the
reaction mixture is combined with water and extracted with ethyl acetate.
The organic phase is washed with water, dried and evaporated to
dryness. The residue is purified by chromatography through an RP
column using HPLC (column: Microsorb Af rC18, 300A, 10pm, 21.4'250
mm,\gjuant: acetonitrile + 0.1 % formic acid (A), water + 0.13% formic
25acid (B) WO 2006/1112&%@T/EP20 164061680 72/215 5 gra ent/@
mjguted R, 4.9 27 32 3%5/ 7.5 % eluer

—/ | Sy
[ =N —
N X =F, Br, 1 S
R17 TR2 _N.
R1 R2
Vi
IX

SYNTHESIS OF 4-[4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2-
DIPYRIMIDIN-2-YL)-PIPERAZIN-1-YL]-BENZONITRILE (IX) (SCHEME 4) (only
the reactions of V with VI to VIl and of Vil and Vil to IX are described):

(2-piperazin-1-yl-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl}-propyl-amine (Vil} :
1.0 g (4.4 mmol) (2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyi-amine
(V)and 1.9 g (21.8 mmol) piperazine (VI) are placed in 10 ml dioxane, then
reacted for 0.7 hours at 150°C in the microwave. Then the reaction mixture is
extracted with water and ethyl acetate, the organic phase is dried and evaporated
to dryness. The residue is triturated with petroleum ether and suction filtered. 0.97

g of product VII (80%) are obtained as a powder.

A-[4-(4-propylamino-6,7~-dihydro-thieno[3,2-d]pyrimidin-2-yl}-piperazin-i-yl]}-
benzonitrile (IX) (Example 76) : 0.150 g (0.5 mmol) (2-piperazin-1-yI-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (VI), 0.082 g (0.45 mmaol) 4-bromo-
benzonitrile (Vill), 0.011 g (0.05 mmol) palladium acetate, 0.041 g (0.07 mmol)
Xantphos and 0.204 g (0.6 mmol) caesium carbonate are placed in 1 mi of
toluene, then stirred for 24 hours at 80°C. Then the reaction mixture is combined
with water and extracted with ethyl acetate. The organic phase is washed with
water, dried and evaporated to dryness. The residue is purified by chromatography
through an RP column using HPLC (column: Microsorb, RP-C18, 300A, 10um,
21.4*250 mm, eluant: acetonitrile + 0.1 % formic acid {A), water + 0.13% formic
acid (B)
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100 10 10 eluant B 90 90 0 0 90 90 10Corresponding fractions ar,
cvgr%lgﬁ%s ' it freeze-dried. 0.08 g of product IX (47%) are obtaineggf 35%2066/061680

powder. 1H NMR (400 MHz, DMS0): 7.8949%H, d); 7.04 (2H, d); 6.44 (1H,
t); 3.78-3.71 (4H, m); 3.43-3.36 (4H, m); 3.23 (2H, t); 2.99 (2H, 1);
1.60-1.49 (2H, m); 0.86 (3H, t).
15(244-(4-nitro-phenyl)-piperazin-1-y1]-6,7-dihydro-thieno[3,2-cilpyrimidin-
4-y1}- propyl-amine (IX) (Example 71): 0.1009 (0.358 mmol)
(2-piperazin-1-y1-6,7- dihydro-thieno[3,2-d]pyrimidin-4-y1)-propyl-amine
(VII) (cf. method explained previously), 0.038 ml (0.358 mmol)
1-flugrediafitiorayiesne (VIII) dhd0ias84y (1.07 mmol) potassiuth eluant B
carbonate are glaced in 4 mi gf tetrahydrofuran, then 2Qgtirred for 16
hours at ambient temperature and 8 hours at 65C and left to stand for a
further 16 hours @t ambient féperature. Then the solu#&n is combined
with water and.gxtracted withgihyl acetate. The organigphase is dried
and evaporated to dryness. The residue is combined with water and
acetonitrile, wieteupon a pré€fpitate forms. This is sucttbn filtered,
washed and drgds 0.023 g ofgproduct I1X 90

37.5 10 80

Corresponding fractions are combined and freeze-dried. 0.08 g of product [X
(47%) are obtained as a powder.

'H NMR (400 MHz, DMSO): 7.59 (2H, d); 7.04 (2H, d); 6.44 (1H, t); 3.78-3.71 (4H,
m); 3.43-3.36 (4H, m); 3.23 (2H, t); 2.99 (2H, 1); 1.60-1.49 (2H, m); 0.86 (3H, {).

{2-[4-(4-nitro-phenyl)-piperazin-1-yi]-6,7-dihydro-thieno[3,2-djpyrimidin-4-yi}-
propyl-amine (IX} (Example 71): 0.100 g (0.358 mmol} (2-piperazin-1-yl-6,7-
dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine {VIl) (cf. method explained
previously), 0.038 mi (0.358 mmol) 1-fluoro-4-nitro-benzene (Viil) and 0.148 g
(1.07 mmol) potassium carbonate are placed in 4 ml of tetrahydrofuran, then
stirred for 16 hours at ambient temperature and 8 hours at 65°C and left to stand
for a further 16 hours at ambient temperature. Then the solution is combined with
water and extracted with ethyl acetate. The organic phase is dried and evaporated
to dryness. The residue is combined with water and acetonitrile, whereupon a
precipitate forms. This is suction filtered, washed and dried. 0.023 g of product IX
(16%) are obtained as a powder.

'H NMR (400 MHz, DMSO): 8.07 (2H, d); 7.04 (2H, d); 6.49-6.43 (1H, m); 3.81-
3.73 (4H, m); 3.58-3.50 (4H, m); 3.24 (2H, t); 2.99 (2H, 1); 1.61-1.48 (2H, m); 0.87
(3H, 1).

Scheme 5:
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%) ar tained as a powder. 1H NMR (400 MHz, DMSO0): 8.
@—&%@%ﬁ% d); 6.49-6.43 (1H, m); 3.81- 3.73 (4H, m); 3.58-33?67’545’@06’0“680
m); 3.24 (2H, t); 2.99 (2H, 0; 1.61-1.49 (24#n); 0.87 (3H, t). WO
2006/111549PCT/EP2006/061680 73/215 | HNW R2 IV CN
cf,NyN VI -N. RR2 + piperazine -.410amemi

NS~ |
B N_OH N_Cl
SRS S

] {N - S ~N
i OH W gl

HNR'R?
Vv

S

OH |
for synthesis see US 3,318,881

" NH
] NYN\) + p!perazme (\/@/\(
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> 0 00
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(\NJI\N,R ! ‘/\N)LR,Q (\N S\Rqa
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S & S /N S /N
iRy Ry VR, Ry VR,
VI Vi X

STANDARD METHODS FOR THE SYNTHESIS OF AMIDES, UREAS AND
SULPHONAMIDES FROM (2-PIPERAZIN-1-YL-6,7-DIHYDRO-THIENQ|3,2-
DIPYRIMIDIN-4-YL)-PROPYLAMINE (SCHEME 5)

Standard method for the synthesis of amides (VIll): see above
Standard method for the synthesis of sulphonamides (IX): A solution of 0.063

mmotl of the amine (VI) in 1 m! dichloromethane is combined with 30 pi

diisopropylamine and 0.065 mmol sulphonic acid chloride, dissolved in 1 m|
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+sulphonic \ acid chloride V 0000, r -1\1A NIRio
ﬁiﬁ%@@%@m N NiNLI N,,,I CrCr C | 1 STh%NSThgNS---r N FCT/EP2006/061680

RIR2RiIR2RiR2 VIIVIIIIX STANDARD NE2AODS FOR THE SYNTHESIS
OF AMIDES, UREAS AND SULPHONAMIDES FROM
(2-PIPERAZIN-1-YL-6,7-DIHYDRO-THIENOQ[3,2- 5
DFYRIMIDIN-4-YL)-PROPYLAMINE (SCHEME 5) Standard method for
the synthesis of amides (VIII): see above Standard method for the

SYRINE R RYIRNONAMERS 430 4 FOULY &Eﬂtqgﬁ\(ﬁ;gfﬁm% Ofﬁé%mnrgactlon

(V) in 1 mi dichloromethane is comblne with 30 pl diisopropylamine and
010k FarSor saRsHeire deidrynrriandisseiied hy praparative HPLC.

Standard method for the synthesis of ureas {VIHl}: A solution of 0.063 mmol of
the amine (Vi) in 1 ml of tetrahydrofuran is combined with 30 yl diisopropylamine
and 0.065 mmol isoccyanate, dissofvéd m 1ml of tetrahydrofuran, and stirred for 1 h
at ambient temperature. Then the reaction mixture is evaporated to dryness and

purified by preparative HPLC.

Standard conditions for preparative HPLC purification: column: XTerra, MS-C18,
Bum, 19°100 mm, eluant: water + 0.1 % trifluoroacetic acid (A), acetonitrile + 0.1%

trifluoroacetic acid (B)

gradient: minutes % eluant A % eluant B
0 90 10
2 Q0 10
11.5 0 100
13 0 100
13.5 90 - 10

Corresponding fractions are combined and freeze-dried. The following Examples

are prepared by the same method of synthesis according to Scheme 5:

4-(4-cyclohexylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yi)-piperazine-1-
carboxylic acid-phenylamide (VII) (Example 102) : 0.330 g (1.0 mmol)
cyclohexyl-(2-piperazin-1-yi-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-amine (VI) and
0.115 ml (1.0 mmol) phenyl isocyanate are placed in 12.5 ml of tetrahydrofuran,
then stirred for 1 hour at ambient temperature. Then the reaction mixture is
concentrated by evaporation. The residue is stirred with water, suction filtered,
washed with water and petroleum ether, then dried. The crude product is purified

by chromatography through a 25g silica gel cartridge with a solvent mixture of



V\}(/ ég)?e(?q%%wPCT/EP2006/061680 74/215 dichloromethane, 98?/&?2006/061680
Irre R at ambient temperature. Then the reaction mixture is

evaporated to dryness and purified by pfép&tative I-PLC. Standard

method for the synthesis of ureas (VII): A solution of 0.063 mmol of 5the

amine (V1) in 1 ml of tetrahydrofuran is combined with 30 pl

diisopropylamine and 0.065 mmol isocyanate, dissolved in Iml of

tetrahydrofuran, and stirred for 1 h at ambient temperature. Then the

"BRGHAIPOHE IS YARNBIS (A 9380 ST eR VA PBAORIUe obtained as
HPLC. 10Standard conditions for preparative HPLC purification: column:

areerd e $ocpd Bpdil A6 100 mm, eluant: water + 0.1 % trifluoroacetic
aeENpRAASENHE Y18 Hiloaseluacid BUrRISTETIUESE (114, 1)

2 11.51313.5 /c) eluant

6.11 (1H, d); 3.91-3.78 (1H, m); 369 -3.59 (4H, m); 3.563-3.44 (4H, m); 3.22 (2H, t);

5 2.98 (2H, 1); 1.92-1.78 (2H, m); 1.79-1.87 (2H, m); 1.65-1.56 (1H, m); 1.37-1.21
(4H, m); 1.18-1.04 (1H, m).

Scheme 6:
(LYS\/ (LYOH POCI, (LY _HNR'R? R:z (L/Y
OH | Neg
R}
for synthesis see LiS3,318,881 v
i

e (\NQ (\Ng

Y — Y

s ~#N s ~z2N

R17 TR2 R1’N‘R2

” VI VHI
ﬁ R'"?

SYNTHESIS OF N-{4-[4-(4-PROPYLAMINO-8,7-DIHYDRO-THIENO[3,2-
DJPYRIMIDIN-2-YL)-PIPERAZIN-1-YL]-PHENYL}-ISONICOTINAMIDE (IX) (
s ACCORDING TO SCHEME 6)
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% t B 10 10 100 100 10 20Corresponding fractions ar
ijrél)lgpr?eg(}jyﬁr% &reeze-dried. The following Examples are prepare(? 8}1/75%2006!06@680
same method of synthesis according to’8éAeme 5:
4-(4-cyclohexylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-piperazine-1
- carboxylic acid-phenylamide (VII) (Example 102) : 0.330 g (1.0 mmol)
25cyclohexyl-(2-piperazin-1-y1-6,7-dihydro-thieno[3,2-d)pyrimidin-4-y1)-a
mine (VI) and 0.115 ml (1.0 mmol) phenyl isocyanate are placed in 12.5

(P IR TR e bl W@!ﬁ&w@m&m&@@m@mmm@
the feaction mixture is‘concentrated by evaporation. The residue is stirred
witravaey!-sioim fMiked, e bhddimav@sniere Setrslburediendler-
ddlasginm&-w_%ﬁ duetisprified 300y elromalaeraRiy IBreR@IhERM)-

silica gel cartridge with a solvent mixture of WO

Juperazirs0A e 22006061650/ tisssrerripivAeinajeddasad in 12 mi
%@%ﬁggs&ﬁ&a@%v&.@%@@&q@@&@eﬂ A RRASREE)- Phen the reaction

mixture is combined with water and dichloromethane and extracted. The organic
phase is washed with water, dried and evaporated to dryness. The residue is
filtered through silica gel with petroleum ether/ethyl acetate (8/2). Corresponding
fractions were concentrated by evaporation. 1.9 g of product Vi (100%) are

obtained.

{2-[4-{4-iodo-phenyl)-piperazin-1-yi]-6,7-dihydro-thieno[3,2-d] pyrimidin-4-yl}-
propyt-amine (Vill): 1.55 g (3.6 mmol) {2-[4-(4-bromo-phenyl)-piperazin-1-yl}-6,7-
dihydro-thieno[3,2-d]pyrimidin-4-yl}-propyl-amine (VHI), 1.1 g (7.2 mmol) sodium
iodide and 0.036 g (0.19 mmol) copper iodide are taken, and under an argon
atmosphere 0.060 ml (0.38 mmol) trans-N,N-dimethyl-1.2-cyclohexanediamine
and 7 ml of anhydrous and degassed dioxane are added. The reaction mixture is
heated for 1.5 hours at 140°C in the microwave, then diluted with dioxane and
suction filtered through Alox. The dioxane was concentrated by evaporation. 1.70

g of product VHI (81%) are obtained as a powder.

N-{4-[4-(4-propylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-piperazin-1-
yl}-phenyl}-isonicotinamide (IX) (Example 237) : 0.170 g (0.4 mmol) {2-[4-(4-
jodo-phenyl)-piperazin-1-yl]-6,7-dihydro-thieno{3,2-d]pyrimidin-4-yl}-propyl-amine
(VHID), 0.054 g (0.4 mmol) isonicotinamide, 0.100 g (0.7 mmol) potassium
carbonate and 0.004 g (0.02 mmol) copper iodide are taken, and under an argon
atmosphere 1 ml of anhydrous/degassed dioxane and 0.006 m! (0.04 mmol} trans-
N,N-dimethyl-1,2-cyclohexanediamine are added. The reaction mixture is reacted
for 2 hours at 140°C in the microwave, then filiered through silica gel with
petroleum ether/ethyl acetate (1/1) and then ethyl acetate/methanol (8/2) and

concentrated by evaporation. The residue is purified by chromatography (column:
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15

Hz, DMSO0): 8.51 (1H, s); 7.47 (2H, d); 7.23 (2H, t);
W%’(ﬂq%‘% d); 3.91-3.78(1H, m); 3.69-3.59 (4H, m): 3.53-3.2%’2?5{%%2006’061680
m); 3.22 (2H, t); 52.98(2H, t); 1.92-1.78(2(4!t); 1.79-1.67(2H, m);
1.65-1.56 (1H, m); 1.37-1.21 (4H, m); 1.18-1.04 (1H, m). Scheme 6: I\L
OH YN Y POCI3 OHOH Il for synthesis see US3,318,881 10VIIVIII
SYNTHESIS OF N-{4-[4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2-
DWYRIMIDIN-2-YL)-PIPERAZIN-1-YLI-PHENYL)-ISONICOTINAMIDE
(M%Qés%ﬁt?ﬁ@@@\@om S@ﬂ%‘l'@*z\@@mm, eluant: acetonitrile + 0.1 % formic
2006/111549PCT/EP2006/061680 76/215
(2eil (Abroriephénl pifssraismad BB, 7-dinydro-thieno[3,2-d]pyrimidin-

4- y1}-propyl-amine (VII): 1.0 g (4.4 mmol)
(2-chloro-6,7-dihydro-thieno[3,2- d]pyrimidin-4-ylg-propyl-amine (V),4.2¢9
(gredigitanitUiEDromdph.NY Aiperazine (V) &rRl420HB (11.5 mmol)
diisopropylethyjamine are plaged in 12 ml 5dioxane andyrpacted for 2.5
hours at 160C in the microwave. Then the reaction mixture is combined
with water and®dfthloromethde and extracted. The org%ﬁic

10.5 30 70
20 30 70
21 100
25 100
26.5 10 . 90

31.5 10 90
0.08 g of product IX (50%) are obtained as a powder.
'H NMR (400 MHz, DMSO): 10.29 (1H, s); 8.77 (2H, d); 7.85 (2H, d); 7.64 (2H, d);

7.01 (2H, d); 3.86-3.75 (4H, m); 3.23-3.07 (6H, m); 1.64-1.50 (2H, m); 0.88 (3H, t).

Scheme 7



d with water, dried and evaporated to dryness. Thg~t/zp2006/061680
residue Is filtered through silica gel with ;Jetroleum ether/ethyl acetate
(8/2). Corresponding fractions were con &itPated by evaporation. 1.9 g of
product VII (100%) are 10obtained.
(2-(4-(4-iodo-phenyl)-piperazin-1-y1]-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
y1}- propyl-amine (VIII): 1.55 g (3.6 mmol)
{2-[4-(4-bromo-phenyl)-piperazin-1-y1)-6,7-
dihydro- thlenoEQ @]%umldin-4-yII-propyI-amine VIl), 1.1 9(7.2 mmol)
sodium 15iodid 55 0369 (0.19 mm (Bdide are taken NYCE
under an &9 osphar.L.060 ml 07,110)) IR S |
trans-N,N-dimejpy141.2-cyclohexanediaming and 7 m of anhydrous and
degasseOr dioxane eargsr%(%q gl The reactignp mikture is heated for 1.5 Hourd

at 140C m%ﬂ%?fﬂé?owave %hen diluted with dioxane and suction filtere NH, v
through Alox. The dioxane was concentrated by evaporatlon 1.70 20ggo NH E
product VIII (81%) are obtained as a powder. =0

N-{444-(4-propylamino-6,Z-dihydro-thieno[3,2-cl]py 1) pipergin- O
1-y11- phenylylsonlcotle (IX) (Example 231‘1 O\A mmo )T
{214-(4- N
iodo- phenyl}qplpe,ra;th-l y1]-6,7-dihydro Lend)[B 2- d]py |n -4-y1}- Ci
pyl-amigie 25(VIll), 0.054 g (0.4 fnmdl) |§6n|cot|nam|de 0. 130 (X7 |
mmol) pstassitim carpBEE and 9: (0.02 wimol) copperiodidsarerN v
taken, and yrder an argon atmospheyjg 1 rﬂl of anhydrous/degassed NH
dioxane and 8.008 3! (Q,# mmol) N. O N__o
transN,N-dimethy1-1,2-cyclohexaned inegre dded. The reaction b
mixture is reacted for 2 hours at 140C7in the mm'%wave, then filtered O

pel with 30petroleum ether/ethyl acetate (1/1) and then ethyl K

Xl

SYNTHESIS OF ISOXAZOLE-5-CARBOXYLIC ACID-{(1S.2S)-2-[2-(4-PHENYL-
PIPERAZIN-1-YL)-6,7-DIHYDRO-THIENO[3,2-D)PYRIMIDIN-4-YLAMINO]-
CYCLOPENTYL}-AMIDE TRIFLATE (XI) (CHIRAL) (ACCORDING TO SCHEME
7)
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79/215

tert-butyl (1S, 28)-2-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-
cyclopentyll-carbamate (V} (chiral): 0.600 g (2.9 mmol) 2,4-dichloro-6,7-dihydro-
thieno[3,2-d]pyrimidine (1lf}, 0.580 g (2.9 mmol teri-butyl) (2-amino-cyclopentyt)-
carbamate (IV) and 2.5 ml (14.5 mmol) diisopropylethylamine are placed in 30 mi
of tetrahydrofuran, the mixture is stirred for 2 hours at ambient temperature and 72
hours at 80°C. The reaction mixture is concentrated by evaporation and further

reacted in the crude state.

tert-butyl {(15,25)-2-[2-(4-phenyl-piperazin-1-yi}-6,7-dihydro-thieno[3,2-
dpyrimidin-4-ylamino]-cyclopentyl}-carbamate (Vi) {chiral}: 1.08 g (2.9 mmol)
tert-butyl [(1S,.28)-2-(2-chloro-8,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-
cyclopentyl]-carbamate (V) (chiral) and 8.9 mmol 1-phenyi-piperazine (V1) are
placed in 14 ml dioxane, then heated to 160°C for 2.3 hours. The reaction mixture
is concentrated by evaporation, the residue is then purified by HPLC through an
RP column (column: XTerra, MS-C18, 5um, 18*100 mm

eluant: water + 0.1 % trifluoroacetic acid (A), acetonitrile + 0.1% trifluoroacetic acid

B)

gradient: minutes % eluant A % eluant B
0 20 10
2 90 10
11.5 0 100
13 0 100
13.5 90 10

Corresponding fractions are combined and freeze-dried. 0.97 g of product VIl
(67%) are obtained.

(18, 28)-N-[2-(4-phenyl-piperazin-1-yi}-6,7-dihydre-thieno[3,2-d]pyrimidin-4-
yll-cyclopentane-1,2-diamine ditriflate (Vi) (chiral): 0.960 g (1.9 mmol) tert-
butyl {(1S, 28)-2-[2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
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2&,&9&0%/4.91 22,1000 26.51090 31.51090 0.08 g of product IX,£309%) 051680

are obtained as a powder. - -
80/215

ylamino]-cyclopentyl}-carbamate (Vil) (chiral) are dissolved in 40 mi 25%
trifluoroacetic acid in dichloromethane and the mixture is stirred for 1 hour at
ambient temperature. Then the reaction mixture is concentrated by evaporation,
the residue is combined with acetonitrile and water and freeze-dried. 1.2 g of

product VIli (100%) are obtained as a powder.

isoxazole-5-carboxylic acid-{{1S, 2S5)-2-[2-(4-phenyl-piperazin-1-yi)-6,7-
dihydro-thieno[3,2-d]pyrimidin-4-ylamino]-cyclopentyl}-amide trifiate (chiral)
(X1} (Example 277) :

0.004 g (0.03 mmol) isoxazole-5-carboxylic acid (1X}), 0.012 g (0.03 mmol) O-(7-
azabenzotriazol-1-y1)-N,N,N",N -tetramethyluronium-hexafluoro-phosphate (HATU)
and 0.017 ml (0.10 mmol) diisopropylethylamine are placed in 1 ml of
dimethylformamide, stirred for 0.1 hours at ambient temperature. Then 0.020 g
(0.03 mmol) N-[2-(4-phenyl-piperazin-1-yl}-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yi}-
cyclopentane-1,2-diamine ditriflate (VIH) (chiral) in 1 mi of dimethylformamide are
added. The mixture is shaken for 1 hour at ambient temperature. Then the
reaction mixture is purified directly by HPLC through an RP column (column:
XTerra, MS-C18, 5um, 19*100 mm, eluant: water + 0.1 % triflucroacetic acid (A), -

acetonitrile + 0.1% trifluoroacetic acid (B))

gradient: minute % eluant A % eluant B
0 90 10
2 90 10
11.5 0 100
13 0 100
13.5 80 10

Corresponding fractions are combined and freeze-dried. 0.003 g of product Xl
(18%) are obtained.
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400 MHz, DMSO0): 10.29 (1H, s); 8.77 (2H, d); 7.85 (2
%%?—'\?4 ’(5?‘%1 (2H, d); 3.86-3.75 (4H, m); 3.23-3.07 (6H, m); 1. {rgpoaisiseo

(2H m); 0.88 (3H, t). Scheme 7 WO 20967191549PCT/EP2006/061680
78/215 XI SYNTHESIS OF ISOXAZOLE-5-CARBOXYLIC
ACID-{(1S.2S)-2-[2-(4-PHENYLPIPERAZIN-1-YL)-6,7-DIHYDRO-THIENO
[3,2-WYRIMIDIN-4-YLAMINOF 5 CYCLOPENTYL)-AMIDE TRIFLATE
(XI) (CHIRAL) (ACCORDING TO SCHEME 7) WO

e S e S i & YLHETvL V- 2-44
chEIbpeky ] icabadihte! (VH&HD%Y@B@-@’QEN@& 2-DIPYRIMIDIN-4-YL]-

%@E@WQR@TM@W@@@W@@?@WLW Ihﬁﬁgﬁﬂﬂﬂﬁm‘ﬂ }(xn)

tert-butyl) (2-amino-cyclopentyl)- carbamate (IV) and 2.5 ml (14.5 mmol
difsepraf i i i reCaré MlECEd in 30 ml 5of tetrahydrofuran, the mixture
is stirred for 2 hours at ambient temperature and 72 hours at 80C. The

reaction mixture is concentrated by evaporation and further reacted in the
Pufetoge.02 mmol) N-[2-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-

dipyrimidin-4-yi]-cyclopentanE-1,2-diamineditriflate (Vi) {chiral}, 0.015 mi (0.14
mmol) 1-methyl-1H-pyrrole-2-carbaldehyde (X}, 0.005 ml (0.09 mmof) glacial
acetic acid and molecular sieve are placed in 2 m! of dimethylformamide, and the
mixture is stirred for 0.5 hours at ambient temperature. Then first of all 0.070 g
(0.23 mmol) polyamine resin are added, followed, after another 0.5 hours, by
0.030 g (0.14 mmol) sodium triacetoxyborohydride. The reaction mixture is shaken
for 16 hours at ambient temperature, filtered and purified through an RP-column
by HPLC (column: XTerra, MS-C18, 5um, 197100 mm, eluant: water + 0.1%
trifiluoroacetic acid (A), acetonitrile + 0.1% trifluoroacetic acid (B)). Corresponding
fractions are combined and Iyophilised. 0.009 g of product XII (59%) are obtained.
'H NMR (400 MHz, DMSOQ): 7.28-7.21 (2H, m); 7.00-6.95 (2H, m); 6.85-6.78 (2H,
m); 6.21-6.18 (1H, m); 6.01-5.98 (1H, m); 4.74-4.67 (1H, m); 4.19-4.12 (2H, m),
3.81-3.74 (4H, m); 3.74-3.64 {1H, m}; 3.59 (3H, t); 3.20-3.13 (4H, m); 3.11-3.03
(3H, m); 2.18-2.03 (3H, m); 1.78-1.70 (4H, m); 1.67-1.54 (1H, m).

Scheme 8
JR3 T R3
(\N !/\N,
H.,0
N‘YN\)LFM 2~ | NYN\)LTM
S =N =N
S

N
RSN N
R1 R2 R1” “R2
|
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tggb%%d%%%ﬁ)-2-[2-(4-phenyl-piperazin-l-yl)-6,7-dihydro-thieng@@Eon%/om680
10cl]pyrimi in-4-ylaminoFcycIopentyII-cglzrlg%?ate (V1) (chiral): 1.08 g (2.9

mmol) tert-butyl
RIS,.2S)-2-(2-chloro-6,7-dihydro-thieno[3,2-clipyrimidin-4-ylamino)-
cyclopentya-carbamate (V) (chiral) and 9.9 mmol 1-phenyl-piperazine (VI)
are placed in 14 ml dioxane, then heated to 160C for 2.3 hours. The
reaction mixture is concentrated by evaporation, the residue is then

revifigcHRE EF Braygb e XS IR Lokmp-(eolmnXT e ERALNS1 - YL )-6,7-

5pm, 19*100 mm gluant: water + 0.1 % trifluoroacetic acid (A), acetonitrile

HYPRferbadetit G S 20 iradrMiihdred-bAM .ﬂ@&é!ﬁ@%ﬁ 297) (1)
ARG S Mg B 10 10 100

0.120 g (0.3 mmol) cyclohexyl-[2-(4-phenyi-piperazin-1-yl)-6,7-dihydro-thieno[3,2-
dlpyrimidin-4-yi]-amine (1) are dissolved in 4 mi acetic acid and 0.27 mi of 35%
hydrogen peroxide solution is added. The mixture is stirred for 16 hours at ambient
temperature, then water is added. The reaction mixture is made basic and
extracted with ethyl acetate. The organic phase is dried and evaporated to
dryness. The residue is purified by chromatography, the product is triturated with
diethyl ether and suction filtered. 0.060 g of product Il (48%) are obtained.

'H NMR (400 MHz, DMSO): 7.40 (1H, d); 7.23 (2H, t); 6.98 (2H, d); 6.80 (1H, t);
4.01-3.86 (5H, m); 3.48-3.37 (1H, m); 3.28-3.13 (5H, m}; 3.00-2.82 (2H, m}; 1.92-
1.81 (2H, m); 1.80-1.69 (2H, m); 1.67-1.57 (1H, m}); 1.43-1.21 (4H, m); 1.20-1.05
{(1H, m).

The enantiomers were separated by ana}tyticaf chiral HPLC (column: Chiralpak
Diacel AD-H, 5 uM, 250*4.6 mm, flow rate: 1.0 ml/min, eluant: hexane/iPrOH
(90/10)): Rt = 14.6 min: enantiomer 1 (Example 367) [a]o™® + 183 (CH;Cl); Rt =
16.4 min: enantiomer 2 (Example 368) , [a]p® -189 (CH:Cly).

SYNTHESIS OF [5-OX0-2-(4-PHENYL-PIPERAZIN-1-YL-6,7-DIHYDRO-5H-54%
THIENO[3,2-D]PYRIMIDIN-4-YL]-PROPYL-AMINE (EXAMPLE 298) (I1)
(ACCORDING TO SCHEME 8)

0.240 g (0.68 mmol) [2-(4-phenyl-piperazin-1-yi}-6,7-dihydro-thieno[3,2-
dlpyrimidin-4-yi]-propylamine (1) are dissolved in 5 ml acetic acid, and 0.60 ml 35%
hydrogen peroxide solution are added while being cooled. The mixture is stirred
for 16 hours at ambient temperature, then water is added. The reaction mixture is
made basic and extracted with dichloromethane. The organic phase is dried and

evaporated to dryness. The residue is purified by chromatography, the product is
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J\gg %Q bgt%\j:%%?espondmg fractions are combined and freeze- dr'e969r§52806/061680

of produc 67%) are obtained.

(/S,2S)-N12-(4-phenyl-piperazin-1-y1)- 69’372&rrhydro -thieno[3,2-d]pyrimidin-4

- 30yg-cyclopentane-1,2-diamine ditriflate (\VIII) (chiral): 0.960 g (1,9

mmol) tert- butyl
{(1S,2S)-242-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-d]pyrimidin-

4- WO 2006/111549PCT/EP2006/061680 80/215
Wamiaekevalenapivycarhamae MM dshirdarerissolyed md@uali? £%) are

trifluoroacetic acid in dichloromethane and the mixture is stirred for 1
RARBRS temperature. Then the reaction mixture is concentrated by

yapaEtionptheFesidadsomB Aceiqnitile.andavater ands 8o (1H, t
freeze- dl’l(gd 1.2 %(of 5§roduct VIII??L*E)V\(I)@1 are %btalr?ed as a& ( )

isoRazofe/d d’ﬁiﬁ/fs‘lﬁswsﬁ 4: éh%?ﬁ&flﬁup@)aﬁ@*ﬁ% (7’-’H m); 1.64-
djheyaly mo@g’?gcﬂmnmldln -4-ylamino]-cyclopentyl1}-amide triflate

(chiral) (X I) (Example 277) : 100.004 g (0,03 mmol) isoxazole-5-carboxylic

acid (IX), 0.012 g (0.03 mmol) 047-
azabenzotriazol-1-0)-N,N,N1,N1-tetramethyluronium-hexafluoro- phosphat

Q(-IATU and 0.017 ml (0.10 m %g diisopr. Ieth lamine are placed in 4
S B QP R AT PO Yl R AAnY e I D RO-H-51.°

ﬁh@@&@%@ﬂtﬂ@@ﬂ‘m@)w 4-YL]-PHENYLAMINE (I1) ﬂEXAMPLE 299)

185 el o SN R ate (vi hira ;i of
dlmethylformamlde are

0.190 g (0.48 mmol) phenyl-[2-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno{3,2-
d]pyrimidin-4-yil-amine (1) are dissolved in 5 mi acetic acid, 0.43 mi of 35%
hydrogen peroxide solution are added, with cooling. The mixture is stirred for 16
hours at ambient temperature, then water is added. The reaction mixture is made
basic and extracted with dichloromethane. The organic phase is dried and
evaporated to dryness. The residue is purified by chromatography, the product is
triturated with diethyl ether and suction filtered.

0.100 g of product Il (51%) are obtained.

'H NMR (400 MHz, DMSO): 9.54 (1H, s); 7.66 (2H, d); 7.35 (2H, t); 7.23 (2H, 1);
7.09 (1H, t); 6.98 (2H, d); 6.80 (1H, t); 3.96-3.85 (4H, m); 3.60-3.47 (1H, m); 3.32-
3.15 (4H, m); 3.12-3.02 (1H, m); 3.01-2.92 (1H, m).

The following Examples are prepared as described above according to Scheme 8:
(3-METHOXY-PHENYL)-[5-OX0O-2-(4-PHENYL-PIPERAZIN-1-YL)-6,7-DIHYDRO-
5H-5.-THIENOQ[3,2-D]PYRIMIDIN-4-YL]-AMINE (Example 302)

(Il according to SCHEME 8)

0.072 g of product Il (17%) are obtained as a powder (m.p 217°-220°C).
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a‘gge?bo'gn%ggéture is shaken for 1 hour ét ambient temperature. -FI’-E‘?}%I-I’BSOGIGGMBO
i

reaction mixture is purified directly by HPLC through an RP column
(column: XTerra, MS-C18, 5pm, 19*100°HfP eluant: water + 0.1 %

trifluoroacetic acid (A), acetonitrile + 0.1% trifluoroacetic acid (B)) 20 25

gradient: minute 0 2 11.5 13 13.5 7)/0 eluant A 90 90 0 0 90 % eluant B 10
10 100

(3-CHILORO-PHENYL)-[5-OX0-2-(4-PHENYL-PIPERAZIN-1-YL}-8,7-DIHYDRO-
5H-5).1-THIENO[3,2-D]PYRIMIDIN-4-YL]-AMINE (EXAMPLE 300 ) (il
ACCORDING TO SCHEME 8)

4.50 g of product I (73%) are obtained as a powder (m.p 230°-231°C).

The enantiomers were separated by semipreparative chiral HPLC (column:
Chiralpak Diacel A, 5 uM, 200725 mnﬁ, flow rate: 12 mi/min, eluant: TBME/EtOH
(75/25)): Rt = 16 min: Enantiomer 1 (EXAMPLE 370) , [olp ?° + 221.3 (¢ 2.08,
CH,Clo).; Rt = 19 min: Enantiomer 2 (EXAMPLE 371) , [a]p® — 207.9 (¢ 2.24,
CHyCly).

Scheme 9:
R
l/\N 3
N, _.Cl +H,0, N _-Cl + piperazine N
e N pip N\YN\)\
) N =N N Ra
Q-/’S\\ 45\\ 7
_ N C" o
R R, RR, RN g,

see Scheme 1
preparation route B i fl

|

SYNTHESIS OF {2-[4-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL}-5,5-DIOX0O-6,7-
DIHYDRO-5H-51.° -THIENO[3,2-D]PYRIM!DIN-4-YL}-PROPYL-AMINE (EXAMPLE
377y (it ACCORDING TO SCHEME 9)

(2-chioro-5,5-dioxo-6,7-dihydro-5H-51%-thieno[3,2-d]pyrimidin-4-yl)-propyl-
amine (II): 0.805 g (3.50 mmol) (2-chloro-6,7-dihydro-thieno{3,2-d]pyrimidin-4-yl)-
propyl-amine (I) (see Scheme 1, preparation method B) are placed at ambient
temperature in 14 ml trifluoroacetic acid, then combined with 0.82 m! (8.40 mmol)

hydrogen peroxide (35% in water). The reaction mixture is stirred for 16 hours at
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onding fractions are combined and freeze-dried.
e, S48 goncnron

8%) are obtained. WO 2006/111549PCT/EP2006/
81/215 SYNTHESIS OF
(1S,2S)-N-(1-METHYL-1H-PYRROL-2-YLMETHYL)-N'42-(4-
PHENYL-PIPERAZIN-1-YL)-6,7-DIHYDRO-THIENO[3,2-D]PYRIMIDIN-4-
YL]- CYCLOPENTANE-1,2-DIAMINE TRIFLATE (CHIRAL) (EXAMPLE
310) (XII) (ACCORDING TO SCHEME 7) 0.015 g (0.02 mmol)

'ﬁﬁ%@bﬁérﬁh@ﬁ%ﬂm@zﬁﬁ&ﬁ%g% diysre-thieaelRe?addition of 0.5 e(_;L hydrogen
d]pyrimidin-4-y1]-cyclopentanE-1,2-diamineditriflate (Vlllzéchlral 0.015

rAEfOXid i Rfo N e S Fiesy o6 8 Uthpn 4 fRgHES (3 46 Goshisnstiseed into ice
AR SlReRIREERe A0 ANG MAISAIIAIOHRR aﬁ%?'gl?é‘élﬂﬂa%é‘?b%ed is suction

dlmetha;formamlde and the 10mixture is stirred for 0.5 hours at ambient
téﬁ%@ tRshaskan i éﬁ%lPo@‘?tﬂ&(d’%’%!il%%%éﬁfﬁ@%%ﬁﬁ%és a powder.
added, followed, after another 0.5 hours, by 0.030 g (0.14 mmol) sodium

triacetoxyborohydride. The reaction mixture is shaken for 16 hours at

dRtfkieperarhenykrinerddivaimdl i i arbrPIEBNsFA-B i3I C
(ﬁﬂé'HHB)@Tai@yMﬁ&ﬂﬁl SR rbBRSEAE AR Eate 4 @@-?ﬁmol) 2-chloro-

15trifluoroacetic acid (A), acetonltrlle + 0.1% trifluoroacetic acid (

Sopreipenbifgdiadions /A camBinels ardmsismidied:- ﬂ)cm@yéﬁmmeﬁ ) and
H1459 g’g?@)%m@?q -ENMS- &"r%m%%% 5!%8;3738%({%'1"4'@} ml dioxane,

7.00-6.95(2H, m); 6.85-6.78 (2H, m 1H, m); 6.01-5.9
then. izaate@ﬂmﬁ%@ i, 1ige4’r1|2rpzw\m)fos 873 WU(ASHTP@H 3hmmamxon mixture is

(&% Prtr%fé% He@aﬁo@f 34?’0%'?'65%3 %%%Q@@%@#Merz A 9s%08tion filtered,

(3H, m)1781 04 1.67-1.54 (IH, m). Scheme 8
washed with water and drsed The product which is not yet clean is purified by

chromatography (column: 10 g Chromabond SiOH cartridge, solvent; petroleum
ether /ether 1:1). Corresponding fractions are combined and concentrated by
evaporation. 0.295 g of product Il (70%) are obtained as a powder (m.p 243°-
245°C).

The following Examples are prepared as described above according to Scheme 9:
(3-CHLORO-PHENYL)-[5,56-DIOX0-2-(4-PHENYL-PIPERAZIN-1-YL)-6,7-
DIHYDRO-5H-515-THIENQ[3,2-DJPYRIMIDIN-4-YL}-AMINE (EXAMPLE 375) (1l
according to SCHEME 9)

0.163 g bf product lll (36%) are obtained as a powder (m.p 234°C).
(3-CHLORO-PHENYL)-{2-[4-(4-CHLORO-PHENYL)}-PIPERAZIN-1-YL}-5,5-
DIOX0-6,7-DIHYDRO-5H-545-THIENO[3,2-D]PYRIMIDIN-4-YL}-AMINE

(EXAMPLE 376) (Il ACCORDING TO SCHEME 9)

0.173 g of product lll (35%) are obtained as a powder (m.p 246°C).
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CYCLOHEXYL-[5-0X0-2-(4-PHENYL-P{PERAZIN-1-YL)-6,7-
DIHYDRO-5H-52¢4-THIENO[3,2-WYRIMIDIN-4-YLFAMINE (EXAMPLE
297) (1) (ACCORDING TO SCHEME 8)

Scheme 10;
Ne S~
l ‘Y | NYOH POCI, | NYCI
S /N I S /N S /N
OH OH I¥ Ci

for synthesis see U3$3,318,881 IH

N
00
VI v /f\
Py N C!
N -Cl NeCl N
Y O YT — | \N(
s~ N s~ N ST
"0 ROEEERG
Vil N N v N
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30, %1 (11:% mol)
C\)glé}o 8ex§/qf “t-phenyl-piperazin-110-6,7-dihydro-thieno[3,2- ' C1/EF2006/061680

d]pyrimidin-4-ylkamine (1) are dissolved3/ 4!l acetic acid and 0.27 ml of
35% hydrogen peroxide solution is added. The mixture is stirred for 16
hours at ambient temperature, then water is added. The reaction mixture
is made basic and extracted with ethyl acetate. The organic phase is dried
and evaporated to 10dryness. The residue is purified by chromatography,

te RIPAEeEIS i3 RARAENgieiy bRIRRESNDSYCToR. ﬂt-gfﬁ(it—%ﬁﬁ%giéf—PHENYL)—
product 11 (48%) are obtained. 1H NMR (400 MHz, DMSO0): 7.40 (1H, d);
TABERAAINSTo A, b 161 MO REPr, Tyl L N QIS S5 3R M AN-4-3 T AVINO]-

r@t&ﬁ@eﬂ%(ﬁ*ﬂ‘}mﬁr@ﬁ?r\?&@éw ABCORE ST ENEENEPO

(2H, m); 1.67-1.57 (1H, m); 1.43-1.21 (4H, m); 1.20-1.05 15(1H, m). The
enantiomers were separated by analytical chiral HPLC (column: Chiralpak

R A3 2.LHoFSE + ARILRNTBIO . Y AnBRRH-ylamino),

o ROl cachoabiots R &0 §6HeP TERMALAORUpr it ugo

( N ) ~ i ST
R0t DR IRk AD 1Y B SR apno-pieridin-

TRareRO B R e vRNF04 (1 Srror vt iapaieeyEtxiapine 2ogpiared in 40 mi

(BGERARDENS TSN SREHEME R B 9PAB I LBERBREN temperature. Then the
[2-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2- )
dRFFHARIRIXIYTS. st SppdrRifdqTR d el daeveatiies iavatiiearagniinded by

Q000BFRIA. Myskagaperyide-smdioniaresddednifRrirg cosked.

The mixture is stirred for 16 hours at ambient temperature, then water is

Aaaigrems aargon RS BhseIS ssHaatRCat Asied qighase separator and

dichloseateth rn@ryHae OrupBieARSsritidaeR MAifyaRY alee ity R§Sy through a
The residue is purified by chromatography, the produ?t is WO

Foi06913Uep e R TR ENEY Dleiaede Y ARG Er ind

suqtiog dheredueth30ssk produeaihtd52%) are obtained.  1H NMR

(400 MHz, DM50): 7.69 (1H, t); 7.23 (2H, t); 6.98 (2H, d); 6.80 (1H, t);
3.95-3.87 (4H, m); 3.49-3.19(4H, m); 3.22-3.13 (4H, m); 3.01-2.82 (2H,

N2 dhdro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yi)-piperidin-3-yi-amine

hydrochloride (Vi): 1.77 g (4.8 mmol) tert-buty! 3-(2-chloro-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-ylamino)-piperidin-1-carboxylate (V) are placed in 21.5 ml
of a 4% hydrochioric acid solution in dioxane, and methanol is added. The solution
is stirred for 0.5 hours at ambient temperature, whereupon a precipitate is formed.
This is suction filtered, washed with diethyl ether and dried. 1.33 g of product (V1)
{91%) are obtained.

(1-methyl-1H-pyrrol-2-yi}-[3-(2-chloro-6,7-dihydro-thienof3,2-djpyrimidin-4-
ylamino)-piperidin-1-yil-methanone {VIll): 0.462 g (3.7 mmol) 1-methyl-1H-
pyrrol-2-carboxylic acid (VII), 1.4 g (9.7 mmol} O-(7-azabenzotriazol-1-yl-)-
N,N,N’, N -tetramethyluronium-hexafluoro-phosphate (HATU) and 0.640 m! (3.7
mmol) diisopropylethylamine are placed in 10 mi dimethylsulphoxide, then stirred
for 0.1 hours at ambient temperature. 0.814 g (3.0 mmol) (2-chloro-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-yl)-piperidin-3-yl-amine hydrochloride (Vi) and 3.7 mmol



10

15

20
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Fglfgé@?lﬂg‘i%wbpl%mmN-1-Y|_ -6,7-DIHYDRO-5H-5X4-

THIENO[3,2-D]PYRIMIDIN-4-YL]-PHE (FARMINE (I (EXAMPLE 299) 10
(ACCORDING TO SCHEME 8) 0.190 g (0.49 mmol)
phenyl-[2-(4-phenyl-piperazin-1-y1)-6,7-dihydro-thieno[3,2-
d]pyrimidin-4-y1]-amine (I) are dissolved in 5 ml acetic acid, 0.43 ml of
35% hydrogen peroxide solution are added, with cooling. The mixture is

SHREREH IO YIEthDROHISA AMRIGBH RANECIREUASINRE W atRF4Y 361066 hbiRs at

reaction mixture is made basic and extracted with dichloromethane. The

FIPIRNPIHIBE A HER -aHeraVlSoreRsi 1B myﬁéé%’srﬁ‘é%d?@%@ﬁﬁ%wh Alox,

byrehfienangEnNLdP e RIGRSHIS IHRIFRTRY MBSy T B REAMGSIHCEOMbined
filtered. 0.100 g of product 11 fSl%) are obtained. 201H NMR (400 MHz,

VA 0) NSRS Ao %@d(@mtfscfﬁ(égV(w'ah'?r@@*@_tha@e The

@RS pHkse 89 dé b i LS dp AR 8 E8bdrd otldhd il ahdlatdd
(4H, m); 3 12-3.02 (1H, m); 3.01-2. 92é1H m). 25 The following Examgles

0 RSl i A S R U8, R ¥ Satesramy thiough & Biotage sifca

(GeMEahnoey 48k RN bt Prlather/d i Ydc BB RAZIN B0-gr & pRibct VIl
YDRO5H-5X4-THIENO[3,2-D]PYRIMIDIN-4-YLFAMINE (Example 302) (Il

ABRIREFSBERRME 8) 30 WO 2006/111549PCT/EP2006/061680
84/215

BRI ke e RIS TR eI R RSB 3009 7

(Haﬁﬁﬁ@@ﬂ%[ﬁ@-a%m%ﬁﬁlﬂsﬂbﬁrpmﬁlﬂ%ﬁ%@@w&hanone (X
Ao A Reue (B ZE9%E19%40) - 0.250 g (0.7 mmol) (1-methyl-14-
pyrrol-2-yl)-[3-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-piperidin-1-
yll-methanone (VHI), 0.503 g (1.9 mmol) 1-(4-chloro-phenyl)-piperazine
dihydrochloride (IX) and 0.430 mi (2.5 mmol) diiscpropylethylamine are placed in
3.5 mi dioxane, then reacted for 2.25 hours at 160°C in the microwave. Then the
reaction mixture is combined with water. Any precipitate formed is suction filtered,
washed with water and dried. 0.167 g of product X (47%) are obtained as a beige
powder.

"H NMR (400 MHz, DMSO): 7.25 (2H; d); 6.97 (2H, d); 6.84 (1H, t); 6.34-6.31 (1H,
m), 5.96 (1H, m); 4.46-4.34 (1H, m); 4.22-4.12 (1H, m); 4.04-4.92 (1H, m}; 3.73-
3.64 (4H, m); 3.67 (3H, s); 3.24 (2H, t); 3.16-3.09 (4H, m); 3.05-2.84 (4H, m}); 1.97-
1.88 (1H, m); 1.82-1.65 (2H, m); 1.55-1.43 (1H, m}.
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T i s were separated by semipreparative chiral HPL
(c\&ﬁu%lﬁé?éﬂi?a pak Diacel IA, 51.tM, 200*25 mm, flow rate: 12 ml %{EP%OG/O&BSO

eluant: TBME/EtOH (75/25)): Rt = 16 mf¥ERantiomer 1 (EXAMPLE 370) ,
[01D + 221.3 (c 2.06, 10CH2C12).; Rt = 19 min: Enantiomer 2 (EXAMPLE
371) ,-207.9 (c 2.24, C 2CI 2). Scheme 9: SYNTHESIS OF
(2-14-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL]-5,5-DIOX0-6,7-
DIHYDRO-5H-52,6 -THIEN0O{3,2-DTYRIMIDIN-4-YL}-PROPYL-AMINE
(EXAMPLE4377) (I ACCORDING TO SCHEME 9) 20
(2-chloro-5,5-dioxo-6,7-dihydro-5H-5X.6-thieno[3,2-d]pyrimidin-4-yl)-propy
lamine (I1): 0.805 g (3.50 mmol)
(2-chloro-6,7-dihydro-thieno[3,2-dipyrimidin-4-y1)- propyl-gmine (1) (see
Scheme 1, prep 'Qrﬁneth !:i B) are placed at ambient temperature in
14 ml trifluqroagetic acid, theg combined wit 9\%;%81.40 mmol)

25hydro nﬁéromde (35% i Water).Tacti n mixture is stirred for 16
hours 2006/111549PCRIEP2008/064680 85/215 ambient

temperatyré and 2 hours-at45C.-After the adgljtion of 0.5 eq hydrogen
peroxide xtuye is stirred for a further 0.5 hf;}t 45C, then stirred

into ice water land.made basic with ammonia solutiga. Any precipitate
formed is suctidy filteted, washed and dried. 0.720]g of product 11 (79%)
are obtaiged as a powder. 5 o~ "R™

(24&2&? ﬁg?g';m esnyl)-piperazin-l-yl]-S,5-dioxo-§ /-dihydro-5H-5k6-
thieno[3,2-cl]pyrimidin-4-y1}-propyl-amine (lII): O. %2 g (1.00 mmol)

ool
5,5-dioxa-6,7-dihydro-5H-5k6-thieno[3,2-d]pyrimidin-4-y1)-propyl-amine
(1 afld 0.3 g (2.20 mmol) 1-(4-chloro-phenyl)-piperazine are placed in
4.50 ml dioxane, 10then heated to 150C in the microwave for 0.75 hours.

Then the reactimﬁj’re is

Ne N

SYNTHESIS OF (3-{2-{4-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL}-6,7-
DIHYDRO-THIENO[3,2-D]PYRIMIDIN-4:YLAMINO}-PIPERIDIN-1-YL)-
MORPHOLIN-4-YL-METHANONE TRIFLATE (EXAMPLE 357) (lll ACCORDING
TO SCHEME 11):

0.135 g (0.31 mmol) {2-[4-(4-chloro-phenyl)-piperazin-1-yl}-6,7-dihydro-thieno[3,2-
dlpyrimidin-4-yi}-piperidin-3-yl-amine (I} (see Scheme 1), 0.037 mi (0.31 mmol)
morpholine-4-carbonyl chicride (I1}, 0.119 g (0.31 mmol) O-(7-azabenzotriazol-1-
yi-)-N,N,N" N -tetramethyluronium-hexafluoro-phosphate (HATU) and 0.218 mi
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c t evaporation, the residue is treated with water. It i '
fi ter(f:-?éz,)t %ai%épg with water and dried. The product which is not yefc;lzg%gi@oelomaso

purified by chromatography (column: 184 hromabond SiON cartridge,
solvent: petroleum ether /ether 1:1). Corresponding fractions are
combined and concentrated by 15evaporation. 0.295 g of product Il
(70%) are obtained as a powder (m.p 243- 245C). The following Examples
are prepared as described above according to Scheme 9: 20

(BreH -Bk%g%@é@%ﬁ&%%&ﬁﬁ%@ﬂﬁﬁ %R&H&@Ydf}f%%ﬁde for 18
IHYDRO-5H-5k6-THIENO[3,2-WYRIMIDIN-4-YL]-AMINE (EXAMPLE
3yraIrbe R DE W 010, 1R HosK PYsBIiE: ifIq@RoE)HRted Dy
I a . : ;
B L e O B P BB R A S oo e
guroduct 11 (19%) are obtained after freeze-drying.

D@%&ﬁ,@@WPB%Q@ X&- 38 'Ni%%%‘.@H?R',W)PWT&X@S%MBNE87-3.76
(EXAMPLE 376) (ili ACCORDING TO' SCHEME 9)' WO

40063 PEs3SOEMEBIHEI6168Y 848 ddBme-89:3-@9Hm); 2.88-2.77 (m);
1.95-1.83 (1H, m); 1.78-1.60 (2H, m); 1.57-1.40 (m).

[2-(4-PHENYL-PIPERAZIN-1-YL)-6,7-DIHYDRO-THIENO|3,2-DIPYRIMIDIN-4-
YL]-{1-PYRIDIN-3-YLMETHYL-PIPERIDIN-3-YL)}-AMINE DITRIFLATE (EXAMPLE
363) (V according to Scheme11)

0.015 g (0.024 mmol) {2-[4-(4-chiOfd_—phenyi)-pEperazin-1~yi]m6,7~dihydro—
thieno[3,2-d]pyrimidin-4-yl}-piperidin-3-yl-amine (1) (see Scheme 1), 0.015 mi
{0.158 mmol) pyridine-3-aldehyde (1V} and 0.005 mi (0.087 mmol) glacial acetic
acid are stirred into 2 ml DMF through a molecular sieve for 0.5 hour at ambient
temperature. 0.026 mg (0.123 mmol) sodium triacetoxyborohydride are added and
the reaction mixture is stirred for another 12 hours at ambient temperature. The
reaction mixture is purified by chromatography (RP-HPLC). 0.009 g of the product
V (50%) are obtained after freeze-drying. :

"H NMR (400 MHz, DMSO): 8.76-8.70 (1H, m); 8.65-8.58 (1H, m); 8.02-7.94 (1H,
m); 7.56-7.49 (1H, m); 7.33-7.21 (3H, m); 7.04-6.97 (2H, m); 6.88-6.81 (1H, m});
4.57-3.78 (m); 3.75-3.40 (m); 3.37-3.28 (2H, m); 3.20-3.03 (m); 2.99-2.79 (1H, m);
2.78-2.59 (1H, m); 2.07-1.71 (3H, m); 1.69-1.52 (1H, m).
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(1-METHYL-1H-PYRROL-2-YL)-{342-(£{4I€HLORO-PHENYL)-
PIPERAZIN-1-Y14-6,7-DIHYDRO-THIENO[3,2-D}PYRIMIDIN-4-YLAMINO
1- PIPERIDIN-1-YL)-METHANONE (X ACCORDING TO SCHEME 10)
Stert-butyl 3-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-
piperidine-l-carboxylate (V): 2.07 g (10.0 mmol)
2:Highlorp,6,7-dihydrothieno[3,2-d]pyrimidine (111), 2.0 g (10.0 mmol)
tert-butyl 3-amino-piperidin-1- carboxylate (IV) and 3.4 ml (19.3 mmol)
diisopropylethylamine are placed in 40 ml of tetrahyﬁ’rofuran then stirred

for 40 hours at ambiept temperature. Then the 10reaction mixture is W
suctionfiltgred and the;mother liquer is.concentraigd byrevaporation.Th )
resi eTgcomblnedF}AMquat a dE/tracted with dl}ff*fl/orometh n }Tﬁé TRy
organ phaseqs separated 0 phase separ:ate%aﬁd«evapfora dto o
drynesd sle product is pu iy

sy ekfgeatography through a*N\@/ILNRng
Biotage silica gel cartridge 40M with Ieum ether/ethyl acetate 9:1
151,779 of product V (48%) is obtained. v
(&%ﬁm g glihydro-thieno[3,2-d]pyflmidin-4-y1)-piperidin-3-yl-amine
hydrochlorlde (VI): 1.77 g (4.8 mmol) tert-butyl
3-(2-chloro-6,7-dihydrothieno[3,2-d]pyrimidin-4-ylamino)-piperidin-1-carbo

X areT(VE 818 PiEced METHY P IREE/A7486 hirdrp (h{Rif4aidHalLOROPHENYL )-

TN AT e e A G S el R

fEIEN YU RSNET MAN Ol thyl/etCCaRDINGI TOIBOHE Mo d@gt (V1) (91%)

are obtained.
25(1-methyl-1H-pyrrol-2-y1)-(3-(2-chloro-6,7-dihydro-thieno[3,2-cl]pyrimidi
rBé(Zyﬁﬂtimo)a)H}dlildWﬂeyﬂhMa&{aMﬂWimiﬂin&t—wa&\mnmfbénzoic acid (I):

gpgsgétgéhzo{r{ﬁ]zo _ 47 cﬁ‘gil{%i%c'g §'Vc|j% ydroqﬁlenowa jpyrimidine, 0.127 g

NONBRI' ittt Granethphlnemioin -heixbAno rd-32® spiHatE $Hmmol) and 0.640
ga%gé)tﬁr?gm l d 'Z'rﬂﬁ%pe}/rleethpé dnﬁ gre e%?‘%&ﬁ%%%ﬂkran stirred for 48 hours at

en stirre
“ambient temperature and 48 hours at 70°C. Then the reaction mixture is combined

with water and acidified with 1N hydrochloric acid. The precipitate formed is
suction filtered and dried. 0.110 g of product | (39%) are obtained.

{4-methyl-piperazin-1-yi)-[3-{2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl}-methanone (Hl): 0.600 g (1.95 mmol) 3-(2-chloro-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-ylamino)-benzoic acid (1), 0.741 g (1.95 mmol) O-(7-
azabenzotriazol-1-yl-)-N,N,N", N -tetramethyluronium-hexafluoro-phosphate
(HATU) and 0.680 mi (3.90 mmol) diisopropylethylamine are placed in 10 ml
dimethylsuiphoxide, then stirred for 0.5 hours at ambient temperature. 0.220 mi
(1.95 mmol) methylpiperazine (ll) are added, then the mixture is stirred for 3 hours
at ambient temperature. Then the reaction mixture is concentrated by evaporation
and the residue is combined with water. Any precipitate formed is suction filtered

and dried. The crude product is purified by chromatography through a 50 g silica
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f E rs,at ambient temperature, 0.814 g (3.0 mmol)
@?r%g?%{ %%és?hydro- thieno[3,2-d]pyrimidin-411)-piperidin-3-y|-arl?1(|:r1TéEP2006/061680

hydrochloride (VI) and 3.7 mmol WO 2886/$11549PCT/EP2006/061680

88/215 diisopropylethylamine are added, then the mixture is stirred for 16

hours at ambient temperature . Then the reaction mixture is suction

filtered through Alox, and the mother liquor is concentrated by

evaporation. Thg regidue is combined with 1 N spdium hyplroxide solution
AR %ﬁw"éﬁ@y@%%@éﬂ%@ﬁ%d@%5@.@@@@@?@%&%&?9?{3@@)05%
using a’phase separator and evaporated to dryness. The crude product is
&mﬁé%)eﬁ‘y chromatography through a Biotage silica gel cartridge 40s with
petroleum ether/ethyl acetate 1:1. 0.970 g of product VIII (85%) are

obtained. i .
1Gerosimbpiremaiorb 3Bt trtHrre-phemiimieessrinr - WlesT-

G ERSDIRNOTS B SRyphrdnylanynehriBsshedyylindaibacere VS ( |
ac!cogrding to Sch[?n(?eniﬁgp(Example 30) : 0. S%Wgé(oylglmmol) (Vf (Example
(#3@kthyl-1Hpyrrol-2-y1)43-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
W00 Q) @R igimah Y 43weed AHHD-OPAR @-BhRPAmBoR-dihydro-thieno[3,2-
1- 4-c‘h%-$g-phenyl);|c))?(perazinga?%hydrocf%(g%aéélx and O.43(I) r¥1| i8.5 fonel
ARSaisBorpRiRERIRE A ERPIES B P X ) themyeabidal4-chioro-
feherdA) pEsBlAS 0y I ieaTIs®WAYE.0EheRbs dracHeshmbdwriBine are
combined with water. AnyTPrecipitate formed is suction filtered, washed

VARCR AT 2d o (IR XBNS I B BRAEIEIX @ 915! etditaiieal a0 felgdhe
ROWASRRALHHEM AR MidA. MR i cimBildel ith-Yat@thrid xBdcted with

(1H, 1); 6.34-6.31 (1H, m), 5.96(1H, m); 4,46-4.34(1H, m);4.22-4.12 (1 .
rﬁjf‘)i'.@ﬁt.@t?(fﬂ?rﬂ59§fzi%p§. (‘z?ri’}i%?; %ﬂéﬁ(‘éﬁﬁ’f’éﬁ" %@w&s%%e residue
35}@@1@@(&(6% chs B &gt &dh(Atking HPAC thasugiamRA &aubb@blumn:

icosa; RRC1 M sobl) 700 21 4356 . sliant: acetontnle +0.1 9% formic

acid (A), water + 0.13% formic acid (B))

gradient: minutes % eluant A % eluant B
0 10 20
4.9 10 20
27 100
32 100
32.5 10 80
37.5 10 90

Corresponding fractions are combined and freeze-dried. 0.014 g of product V
{10%) are obtained.

"H NMR (400 MHz, DMSO): 8.60 (1H, s); 7.76-7.70 (2H, m); 7.37 (1H, t); 7.25 (2H,
d); 7.03 (1H, d); 6.98 (2H, d); 3.81-3.72 (5H, m); 3.72-3.37 (3H, m); 3.21-3.14 (4H,
m); 3.10 (3H, t); 2.97-2.62 (4H, m).
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%Y%&%jﬁ$é§ OF (3-{244-(4-CHLORO-PHENYL)-PIPERAZIN-1¥l:605106/061680
DIHYDRO- THIENO[3 2-DIPYRIMIDIN-4- YLAMINO) PIPERIDIN-1-YL)-

MORPHOLIN-4-YL-METHANONE TRIFPAYE (EXAMPLE 357) (Il

ACCORDING TO SCHEME 11): 100.135 g (0.31 mmol)
{244-(4-chloro-phenyl)-piperazin-1-y1]-6,7-dihydro-thieno[3,2-
d]pyrimidin-4-y1}-piperidin-3-yl-amine (1) (see Scheme 1), 0.037 ml (0.31

mmol) morpholine-4-carbonyl chloride (lI), 0.119 g (0.31 mmol)
&chazadenzotriazol-1-

yl+N,N,N",N'-tetramethyluronium-hexafluoro-phosphate (HATU) and 0.218

ml VVO 2006/111549PCT/E P2006/061680 90/215 (1.25 mmol)
diisopropylethylamine are stirred in 6 ml of dlmethy@fmamlde for 18 R
hours at ambient temperature. The reactlor;.rfe is concentrated by

evaporation, the residue is purified fmﬁ atggraphy (RP-HPLC
Bef.21 (19%) are obtain er freeze-drying. 51H OO
): 7.26 (2H, d); @4@)%13395 m)@;/

(m); 3.59-3.43 43x3.34 (m); 3.31-3.09 2.77 (m)

.95-1.884(1H, m); 1.78-1. 0(2 m); 1.57-1.40 (m). 10 1l
[2-(4-PHENYL-PIPERAZIN-1- YE)L*G 74DIHYDRO-THIENO[3,2ID]PYRIMIDI
N-4- YL]-(1-PYRIDIN-3-YLMETHYL-PIPERIDIN-3-YL)-AMIN
DITRIFLATE (EXAMPLE 363) (V according to Schemel1) 0.015 g (0.024

mmol) {244-(4-chloro-phenyl)-piperazin-1~y1]-8,7-dihydro-
thieno[3,2-d|pyrimidin-4-y|}-piperidin-3-ine (I) (see Scheme 1), 0. Ol§©/
ml 15(0.158 mmol) pyridine-3- g€ and 0.005 ml (0.087 rrm

a

glacial acetic acid are stirrgd ingﬁgh | DMF through a malec
0.5 hour at ambient gémperatyire. 07026 mg+6-123-mmdj) sfidiu
triacetoxyborohydridm%dcled and the reaction mixturé-s
another 12 hours at ambie ttemperature The reaction mixtugg is purlﬁéd
by chromatography (RP- HBL?C) 0.009 g of the product/ZQV(SO%) are
obtained after freeze-drying. 1H NMR (400 MHz, DN307: 8.76-8.70 (1H,
m); 8.65-8.58 (1H, m); 8.02-7.94(1H, m); 7.56-7.49 (1H, m); 7.33-7.21
(3H, m); 7.04-6.97 (2H, m); 6.89-6.81 (1H, m); 4.57-3.78 (m); 3.75-3.40
(m); 3.37-3.28 (2H, m); 3.20-3.03 (m); 2.99-2.79 (1H, m); 2.78-2.59(1H,

By RAHES(S GH 4 &SR8 (BH-MHYDRO-THIENO[3,2-D]PYRIMIDIN-2- YL)
PIPERAZIN-1-YL]-PHENOL (V ACCORDING TO SCHEME 13)

11

2-j4-(4-hydroxy-phenyl)-piperazin-1-yl]-6,7-dihydro-thieno[3,2-dpyrimidin-4-
ol (if}: 1.70 g (9.54 mmol) 4-piperazin-1-yl-phenol are placed in 0.55 ml (9.62
mmol) glacial acetic acid and heated to 180°C in the heating block. 0.800 g (3.73
mmol) 2-ethylsulphanyl-6,7-dihydro-thieno[3,2-d]lpyrimidin-4-ol (I) are added, then
the mixture is left to stand for 1.5 hours at 180°C and 16 hours at ambient
temperature. Then the reaction mixture is combined with water and treated in the
ultrasound bath. The precipitate is suction filtered, washed and dried. 1.1 g of

product Il are obtained as a powder.

4-[4-(4-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl}-piperazin-1-yl}-phenol
(): 1.11 g (3.36 mmol) 2-[4-(4-hydroxy-phenyl}-piperazin-1-yl]-6, 7 -dihydro-
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1549PCT/EP2006/061680 91/215 Scheme 12 IV
é%ﬁ\gréaeéf\ﬁ%?glparation route B SYNTHESIS OF
(4-M ETHYL-PIPERAZIN-1-YL)-(3-(2-[49(ﬂ2(1J'P1|LORO-PHENYL)- S
PIPERAZIN-1-YL]-6,7-DIHYDRO-THIENO[3,2-WYRIMIDIN-4-YLAMINO)-
PHENYL)-METHANONE (V ACCORDING TO SCHEME 12)
3-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-benzoic acid (1):
0.200 g (0.93 mmol) 2,4-dichloro-6,7-dihydro-thieno[3,2-d]pyrimidine,
Q&%E@[é%%ﬁ%mﬁi@i%fx@wﬂ?é?éfiﬂﬁlfeaqw AR BrtshAdids B emebde, then

yla

diisopro{pylet mine are placed in 4 ml of tetrahydrofuran, stirred for 48
Holire%

oo fefi P @tlireEaig SBRSHRNA B O XTHYAMAE Iedteinistilied off
raiedscamiinsdyvibinetakand/ardiedb W iNMdrerRdiGsagiRtion fitered,

The precipitate formed is suction filtered and dried. 0.1109 of product

1 hrdthgighbyol water and dried. 1.18 g of product Ili are obtained as a
(ﬂgmwm@gg‘azin-1-y1)-(3-(2-chIoro-6,7-dihydro-thieno[3,2-d]pyrimidin-4

- ylamino)-phenyli-methanone (l11): 0.600 g (1.95 mmol)

3-(2-chloro-6,7-dihydro- thieno[3,2-d]pyrimidin-4-ylamino)-benzoic acid (1),

N/l 8-E-RivmenToliRYdro-thieno[ 3, 2-d]pyrimidin-2-yl)-piperazin-1-yi]-phenol
azabenzotriazol-1-ylI+N,N,N".N"-tetramethyluronium-hexafluoro-phosphate
(V):1.18 g (2.75 mmol) 4-[4-(4-chloro-8, 7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-

piperazin-1-yl}-phenol (Il are placed in 25 ml of dimethyiformamide, 1.20 g (18.46

pCTEP2006/061680

mmol) sodium azide are added. The reaction mixture is stirred for 4.5 hours at
100°C. Then it is concentrated by evaporation, the residue is cooled in the ice bath
and combined with water. The precipitate formed is suction filtered, washed and

dried. 0.800 g of product |V are obtained and used further as a crude product.

4[4-{4-amino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-piperazin-1-yij-phenol
{V) (Example 218) : 0.800 g (1.80 mmol} 4-[4-(4-azido-6,7-dihydro-thieno[3,2-
d]pyrimidin-2-yl)-piperazin-1-yl]-phenol {IV) are placed in 10 ml of tetrahydrofuran
and 0.500 g molecular sieve are added. 3.80 ml {(3.80 mmol) lithium aluminium
hydride {1 M solution in tetrahydrofuran) are slowly added dropwise. The reaction
mixture is stirred for 3 hours at ambient temperature. Then 0.55 ml 1N sodium
hydroxide solution and 0.50 mi of water are added, the mixture is boiled for 0.3
hours, then cooled again. [t is filtered, the filtrate is dried and evaporated to
dryness. The residue is extracted with ethyl acetate and 1 N hydrochloric acid, the
agueous phase is made ba.sic and extracted with ethyl acetate. The organic phase
is washed with water, dried and evaporated fo dryness. 0.280 g of product V are
obtained as a light brown foam.

"H NMR (400 MHz, DMSO): 8.80 (1H, s); 6.82 (2H, d); 6.66 (2H, d); 6.26 (2H, s);
3.77-3.66 (4H, m); 3.21 (2H, 1); 2.98 (2H, t); 2.98-2.90 (4H, m).
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O 680 ml (3.90 mmol) diisopropylethylamine are pl
%@%g )%sulphomde then stirred for 0.5 hours at ambient 98‘?%%006]061680

temperature 0.220 ml (1.95 mmol) metf/fiperazine (1) are added, then
the mixture is stirred for 3 hours at ambient temperature. Then the
reaction mixture is concentrated by evaporation and the residue is
combined with water. Any precipitate formed is suction filtered 25and
dried. The crude product is purified by chromatography through a 50 g

HeRTVEHA85A ] @ﬂi@ﬁi’@%@@ﬂd@% Qﬁﬁé—éﬁzrmMWL\nyéﬂﬁtﬁBﬂWDR0~
acetate/methanol 8: 250 of product IlI ,% F?C:’:E{:%qare obtained

DR VDTS4 MRS REpéRIA ESTEE 13)

5dihydro-thieno[3,2-d]pyrimidin-4-ylamino}-phenyl)-methanone (V)
(Exa gg 236) : 0.100 (0 26 mm

EEFH’Q‘E&‘MW IHQQEQEHM{OV&&&MM&B@Q[S 2-d}pyrimidin-4-ol

r|m|d|n 4-ylamino)-phenyl]-methanone (lIl), 0.207 g (O. 77 mmol)
%)f/chloro henyl)-piperazine (IV) and 0.180 ml (1.02 mmo

diiSop Sfetmamitbdardienp DP@%fﬁ«ﬁ'aﬁ)ﬁé%@'%ﬁeﬁ F@&%rﬂsr(% 62 mmol)
tgtat el 20 ek BB ke micrenays TheRdbargagtier. mIgbIeiss.73 mmol)

combined with water and extracted with ethyl acetate. The organic phase

i€ GRS ret i Ry HRR O P R IBI il e added, then the

Ghrematiegraphy Yeind ”PUGthrewehangdRrahums(pelwa Mﬁ@wb
RP-C18, 300A, 10pm, 21.4*250 mm, eluant: acetonitrile + 0.1 % form

1BHRE B RalEED 61236PRIPMCHEHTER S0 BRARRCH  GEE prgigreated in the

ultrasound bath. The precipitate is suction filtered, washed and dried. 1.25 g 2 of

product Il are obtained and used further in the crude state.

4-chloro-2-[4-(4-chloro-phenyl)-piperazin-1-yi1-6,7-dihydro-thieno[3,2-
dlpyrimidine (lil): 1.25 g (3.05 mmol) 2-[4-(4-chloro-phenyl)-piperazin-1-yl}-6,7-
dihydro-thieno[3,2-d]pyrimidin-4-ol (i[) are placed in 4.50 ml phosphorus
oxychloride, then stirred for 4 hours at 120°C. Then excess phosphorus
oxychloride is distilled off, the residue is combined with water. The precipitate
formed is suction filtered, washed with plenty of water and dried, then stirred with
methanol. 0.960 g of product Il (85%) are obtained.

4-azido-2-[4-(4-chloro-phenyl)-piperazin-1-yi]-6,7-dihydro-thieno[3,2-
dipyrimidine (IV}: 0.950 g (2.52 mmol) 4-chloro-2-[4-(4-chloro-pheny!)-piperazin-
1-y1]-6, 7-dihydro-thieno[3,2-d]pyrimidine (lil) are placed in 20 mi of
dimethylformamide and 0.900 g {(13.84 mmol) sodium azide are added. The
reaction mixture is stirred for 4 hours at 100°C. It is then concentrated by
evaporation, the residue is cooled in the ice bath and combined with water. The
precipitate formed is suction filtered, washed and dried. 0.920 g of product IV

(76%) are obtained and used further:in the crude state.
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orresponding fractions are combined and freeze-dried. 0.
product V (10%) are obtained. 96/215

2-[4-(4-chloro-phenyl}-piperazin-1-yi}-6,7-dihydro-thieno{3,2-d]pyrimidin-4-
ylamine (Example 219) (V) : 0.820 g (1.76 mmol} 4-azido-2-[4-(4-chloro-phenyl)-
piperazin-1-yl]-6,7-dihydro-thieno[3,2-d]pyrimidine (IV} are placed in 10 m! of
tetrahydrofuran and 3.80 mi (3.80 mmol) lithium aluminium hydride (1 molar
solution in tetrahydrofuran) are slowly added dropwise. The reaction mixture is
stirred for 4 hours at ambient temperature. Then 0.55 mi 1N sodium hydroxide
solution and 0.50 ml of water are added, the mixture is boiled for 0.3 hours, then
cooled again. It is filtered, the filtrate is dried and evaporated to dryness. The
residue Is extracted with ethyl acetate and 1 N hydrochloric acid. The product
precipitates out, is suction filtered, then extracted with ethyl acetate and 1 N
sodium hydroxide solution. The organic phase is washed with water, dried and
evaporated to dryness. The residue is stirred with petroleum ether. 0.513 g of
product V (84%) are obtained as a solid (m.p 176-178°C).

"H NMR (400 MHz, DMSO): 7.24 (2H, d); 6.98 (2H, d); 6.30 (2H, s); 3.77-3.68 (4H,
m); 3.22 (2H, t); 3.17-3.09 (4H, m); 2.99 (2H, t).

SYNTHESIS OF MONO-{4-{4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2~
D]PYRHMIDIN-2-YL)-PIPERAZEN-1mYL]—PHENYL} SULPHATE (V ACCORDING
TO SCHEME 13) (EXAMPLE 291)

0.100 g (0.269 mmol) {2-[4-(4-hydroxy-phenyl)-piperazin-1-yl}-6,7-dinydro-
thieno[3,2-djpyrimidin-4-yl}-propyl-amine are dissolved in 3 ml of pyridine at
ambient temperature, and 0.009 g (0.0540 mmol) potassium iodide are added.
Then 0.089 mi (1.34 mmol) chlorosulphonic acid are added dropwise while cooling
with ice. After the addition the reaction mixture is solid and 3 ml of tetrahydrofuran
are added. Then it is combined with water and dichloromethane, the precipitate
formed is suction filtered and dried. 0.049 g of the product (33%) are obtained as a
powder.

"H NMR (400 MHz, DMSO+DCI): 9.01-8.92 (1H, m); 8.21-8.10 (1H, m); 7.90-7.80
(1H, m); 7.79-7.70 (1H, m); 7.40-7.31 (1H, m); 7.02-6.92 (1H, m); 4.49-4.27 (4H,
m); 3.82-3.64 (4H, m); 3.57-3.30 (6H, m); 1.65-1.50 (2H, m); 0.96-0.77 (3H, m).
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15

W/ﬁ?%MHZ DMSO0): 8.60 (1H, S) 7 76-7.70 (2H, m); 7.37 dAH:B5006/06 1680

03 (1H, d); 6.98 (2H, d); 3.81-3.72 (5H, m); 3.72-3.37 (3H,
m); 3.21-3.14 (4H, m); 3.10 (3H, 0: 2.929%5 (4H, m). WO 2006/111549
PCT/EP2006/061680 93/215 Scheme 13: NH2V N N- 5 SYNTHESIS
OF 444-(4-AMINO-6,7-DIHYDRO-THIENO[3,2-D]PYRIMIDIN-2-YL)-
PIPERAZIN-1-YL]-PHENOL (V ACCORDING TO SCHEME 13)

Scheme 14
o N.. .OH v N. .CI
NH, S =
Attt abi YHNR1R2/|Y
5 0 H,NT TNH, s ZN s =N
OH | N
o mc R1” TR2
| V)
Vi l
Ve ~R3 ~R3 7N
o '/\N . N HN  N-R3 g
N N\)é N N\)i Ny_-Cl
7] \}]/ R4 a Sy R4 Ra / N
3 =N s N 5 =N
N. N
N -
Rt R2 Vil R17 TR2 R17 "R2
l VI vV
_R3
o N R
N, \)4 "
D Y
N — |
5 g /N
NS N
R17 TR2 r17N~Ro

SYNTHESIS OF 2-[4-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL]-4-
PROPYLAMINQO-6,7-DIHYDRO-THIENQ[3,2-DIPYRIMIDIN-7-OL TRIFLATE
((EXAMPLE 378) (X according to Scheme 14)

thieno[3,2-d]pyrimidine-2,4-diol (if): 10.0 g (64.0 mmol) methylester 3-
aminothiophene-2-carboxylate (1) and 19.0 g (31.60 mmol) urea are mixed and
melted for 2 hours at 200°C. After cooling the reaction mixture is dissolved in 1
molar sodium hydroxide solution and decolorised with activated charcoal. Itis
filtered, the filtrate is cooled and acidified with 4-molar hydrochloric acid. The
precipitate formed is suction filtered and dried. 8.03 g of product i} (75%) are

obtained as a powder.
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-(4-(4-hydroxy-phenyl)-piperazin-1-y11-6,7-dihydro-thieno[3,2-d imj
ﬁl’%gﬁgg}ﬂ . 1.70 g (9.54 mmol) 4-piperazin-1-yl-phenol are plagjﬁ%%/ﬂamsg

0.55 ml (9.62 mmol) glacial acetic acid 3/d Reated to 180C in the heating
block. 0.800 g (3.73 mmol)
2-ethylsulphany1-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ol (I) are added,
then the mixture is left to stand for 1.5 hours at 180C and 16 hours at
ambient temperature. Then the reaction mixture is combined with water

ad KFeiRE 8- IRGeh iraspAbaidine g E%@%@%&?.@W}dﬁalfi%&gﬂ)[&z-

washed and dried. 1 t? of product Il are obtainedas a powder.

dlosrinmicinersctrie 28bereclagechuy S0y whidbamrany ARnarhates @sychloride,

HfopleerdBP Rl PNASBROWRIORFhISIdEdNBRRIESd REA SMEEAtated by
120C. Excess %gosphorus oxychloride’is then distilled off and the residue

i€ CRPSHRTRMWIRS ViRl eGradinaderdidssdraificll e mierdaitaiadaened is
vt mieninionair Ak 4rie dolglsr  RIRIaduciddare R RSASS 4s%a powder.

brown powder.
4-[4-(4-azido-6,7-dihydro-thieno[3,2-cl]pyrimidin-2-y1)-piperazin-1-yl]-phen

QUM drddRishdB Ry rimidin-4-yi)-propyl-amine (IV}): 3.95 g (19.26 mmol)
414-(4-chloro-6,7-d|ﬁ dro-thieno 3,2-dji:)yr|m|d|n-2- 1)- )
rﬁp‘é‘t@%‘%@ﬁbﬁ@ﬂ@\{%ﬂ]@mrﬁf Bai (i b o r%PdPh{?r/%WﬁaWﬁ&ﬁﬁ@Viaﬁajne and

B(¥3.44 (Smunael) hedinsegidp Aerrtisiethd ArreaslartaRixBIFRIFSirad mi of
for 4.5 hours at 100C. Then it is concentrated by evaporation, the residue

et wian &t BRRIgRHIEBIRBTRLY Gith RaIS TRRGHR Y sdfhagcentrated
i5plesigfiesadiuasipsLand doethifl0Rithalaradanid \baseisiiaiteened is

and used further as a ¢rude product. 0 _
BILTRNAURIRH A8 Highd I ShefPREHR i 215 pieingh asyy ppwder.
henol (V) (Example 218) : 0.800 g (1.80 mmol)
444-(4-azidg-6,7-dihydro-thieng[3,2- . . ] )
S e o SIRAINstey IR G{V): 8.34 0 (30.63
tairabydittito-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (1V) are dissolved in 60
mi acetonitrile and 7.89 g (44.32 mmol) N-bromosuccinimide are added. The
reaction mixture is stirred for 16 hours at ambient temperature and for 6 hours at
50°C. Then it is concentrated by evaporation and the residue is combined with
water. The precipitate formed is suction filtered, washed and dried. 7.25 g of

product V (61%) are obtained as a powder.

{7-bromo-2-[4-(4-chloro-phenyl)-piperazin-1-yi]-thieno[3,2-d]pyrimidin-4-yi}-
propyli-amine {VIl): 2.00 g (6.20 mmol) (7-bromo-2-chloro-thieno[3,2-d]pyrimidin-
4-yly-propyl-amine (V), 4.64 g (23.59 mmol) 1-(4-chloro-phenyl}-piperazine (VI)
and 2.13 mi (12.39 mmol) diisopropylethylamine are placed in 15 ml dioxane, and
heated to 100°C in the microwave for 0.75 hours. As only 50% reacted, the
reaction mixture is heated to 160°C in the microwave for another 1.5 hours. Then
the precipitate formed is suction filtered, washed with water and stirred with
petroleum ether. After suction filtering again, 3.19 g of product VIl (100%) are

obtained.
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n lecular sieve are added. 3.80 ml (3.80 mmol) lithi
a u%n%ﬁ?)t%% %}%?llde (1 M solution in tetrahydrofuran) are slowly adLéigé%
dropwise. The reaction 20mixture is stirf@&8r 3 hours at ambient
temperature. Then 0.55 ml 1N sodium hydroxide solution and 0.50 ml of
water are added, the mixture is boiled for 0.3 hours, then cooled again. It
is filtered, the filtrate is dried and evaporated to dryness. The residue is
extracted with ethyl acetate and 1 N hydrochloric acid, the aqueous phase

A a6 RN PNIBT LA A Al (OB PHIROI NI RR irmicin-4-

washed with water, dried and evaporated to dryness. 0.280 g of Bro uct
arb-siemdrayagighl BrdhPedh 28HMmaR (Adoamez2 ddeshipsopibenyl)-
P R A R o o B A 10 i of
gueing Y RTHesse b some extent. First 0.995 g (18.42 mmol) sodium

Ak QRA B H%@@@éﬁ%‘ﬁﬁé@@%@ RRE B@AH AR dmol)

-D]PYRIMIDIN-4-YLA éﬁn ORDIN ) SCHEME 13 _
sdiuninsig R gase tqavirpe,me;Mar@-ﬂﬁ@ﬁ%fﬂéfz-‘téB?%ﬁbﬂhe4
-RlieHke %9(55,557}'[89%.11(146‘%{1#9@@08%9Hi@@f@&iﬂﬁ&iﬁw@&%‘ F052 the

ml (9.62 mmol) glacial acetic acid and heated to 180C in the he:atinP
greibes Saedy S sensantpted by evaporation. The residue is dissolved, and any

4rbyipldnhankt 8. reriByEropipianalg e tRENIdinAR! drti€a88R88 carried out

then the mixture is left to stand for 1.5 hours at 180C and 16 hours at

AvReRARE Bt 2P RTRECRIIE NN (AR A IMBINRR with

water and treated in the ultrasound bath. The precipitate is suction filtered,

washed and dried. 1.25 g 2 of product || are obtained and used further.in =~ |

ikd 4ritsehlarg-phenyl)-piperazin-1-yl]-4-propylamino-thieno[3,2-d]pyrimidin-

%?Q%a?@ﬁ :?Qigzagm?%d?ém ﬁﬁiq')qmﬂ:ﬁ]cwzsraﬂwmytbﬁ@mﬁ%zn-1 yI]-7-
yrimidine (111);.1.25 g (3.05 mmol) - - . \ .

ST ONBSEre AP o0 dragRins s s disphvain 4
;diﬂwrﬂr@@é@ﬁ@dd;hﬂcﬁ@d@lmh ﬁhafgvu%towm@hlr'ai%ittbggrsﬁlltlfﬁddé%phége 1.13 ml
urs at 120C. Then excess phosphorus oxychloride is distilled off, t .
R Bl Bt B PR LU Breres AR oPvise

WagheshotithpieRtuef wateranbddscdhoies stisedisithiéfipethanel. AiQhe

0 .
gagfdﬁ{grq %?to' .Iéésr?w((go%%qﬁ etl'lcg]r%(ljde solution the mixture is stirred for ancther 24

hours at ambient temperature. Then saturated potassium carbonate solution is

{EP2006/061680

added and the mixture is stirred for 0.4 hours. After the addition of
dichloromethane the organic phase is separated off through the phase separator
and evaporated to dryness. The residue is purified by chromatography (HPLC),
corresponding fractions are lyophilised. 0.150 g of product IX (28%) are obtained.

2-[4-(4-chioro-phenyl)-piperazin-1-yl]-4-propylamino-6,7-dihydro-thieno[3,2-
d]pyrimidin-7-ol trifiate (X): 0.050 g (0.12 mmol) 2-[4-(4-chloro-phenyl)-

piperazin~1~yl]-4-propyiamEnowthieho[3,2:d]pyrimidin-?-ol triflate {IX) are dissolved
in 1 ml of methanol and 0.020 g {0.53 mmol) sodium borohydride are added. The
reaction mixiure is stirred for 16 hours at ambient temperature, then concentrated

by evaporation. The residue is purified by chromatography using HPLC through an
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4-azido-244-(4-chloro-phenyl)-piperazin-1-y1]-6,7-dihydro-thieno[3,2-
S 6y 0 950 g (2.99 mmal PCTiEp2000061660
4-chloro-2-[4-(4-chloro-phenyl)-piperazi#®413-6,7-dihydro-thieno[3,2-d]pyr
imidine (l11) are placed in 20 ml of 25 dimethylformamide and 0.900 g
(13.84 mmol) sodium azide are added. The reaction mixture is stirred for 4
hours at 100C. It is then concentrated by evaporation, the residue is
cooled in the ice bath and combined with water. The precipitate formed is

ion, fi : ied» 9. f 76%0) :
R SR SEbEhAINY REBBIR: aro combinec
2006/yepblispd TIER 20D 6/0B 168096 (2056 ) are obtained as a powder.

2 yh<pi Zi 6, f-diwArosthi - imigdin:4. )

B hai T RO s S SRR 5 56

LBaAdEid, [m43chibib 5hettylm); 3.42-3.33 (2H, m); 3.28-3.22 (4H, m); 3.18-3.11
iparazin- - ividro~thi -d]pyrimidine (V) are placed in 10 ml

&ﬂ%fmjfg%gﬁzai&y&@g'ml (3.@)@ 10l) lithium aluminium hydride (1

molar 5solution in tetrahydrofuran) are slowly added dropwise. The

reaction mixture is stirred for 4 hours at ambient temperature. Then 0.55

ml 1N sodium hydroxide solution and 0.50 ml of water are added, the

niiReufelievibtcerplehoiry thdiawed agalpoaus!viterds methnaaeisynthesis
diied-apd £YBROLAIRILILAINRSSHAR LS SIdUer 8 erdragirdiaih e#lompounds are

acetate and 1 N hydrochloric acid. The product precipitates out, is suction
finitablamenRE4ciiigtsctng hartateantasSdrEn Manteggual to 1 pmol.
solution. The organic phase is washed with water, dried and evaporated to
dryness. The residue is stirred with petroleum ether. 0.513 g of product V
(84%) are iffed as a solid (m.p 176-178C). NMR (400 MHz,
DM50 ];AZ?H d); 6.98 (2H, d); 6.30 (2H, s); 3.77-3.68 (4H, 15rn); 3.22
(%ﬁy-&@@ (4H, m); 2.99 (2H, t). SYNTHESIS OF
MONOH444-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2-

WY RINFIFIN-2-Y LapieERARMN= HY 14-PHENYLI SULPHATE (V
ACCORDING TO SCHEME 13) (EXAMPLE 291) 200.100 g (0.269 mmol)
{244-(4-hydroxy-phenylypiperazin-1-y1]-6,7-dihydro-

cilU AU U UO0I ([ (U. U
added. Then 0.089 mmol) Chlor acid g acgled

dropwise while cooliatith ice. After the adgition the reaction mixture is
solid and 3 ml of tetrahydrofuran 25are added. Then it is combined with

water and dichlorq , the precipit
2. H Scheme 1

. /\O \© Scheme 1
4, H O \© Scheme 1
Cl
. O

Scheme 1



f I ion filtered and dried. 0.049 g of the product (33%)
%@%Cé@jé%{%owder. 1H NMR (400 MHz, DMSO+DCI): 0,01 5 145" 2006/061680

(1H, m); 8.21-8.10 (1H, m); 7.90-7.80 (¥249); 7.79-7.70 (1H, m);
7.40-7.31 (1H, m); 7.02-6.92 (1H, m); 4.49-4.27 (4H, 30m); 3.82-3.64 (4H,
m); 3.57-3.30 (6H, m); 1.65-1.50 (2H, m); 0.96-0.77 (3H, m). WO
2006/111549PCT/EP2006/061680 97/215 Scheme 14: X SYNTHESIS
OF 244-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL]-4-
: 06, 7-RHYDRO-THIENOS:2-WYRItv i:{._:=__._.:.=:|_ LATE
°| E 378) (X according to Scheme 14) R
10thieno[3,2-d]pyrigxdine-2,4-diol (11): 10.0 g (64.0 mmol) methylester 3-
inothigphene-2-carbaxylate (I) and 131.60 mmal e mixed
?r’?d meltgﬁ for 2 hours at 200C. After che reactio%gr#é(%%z{is
dissolved in 1 molar sodiuhydroxide solution and decolorised with
activated charcoal. It is filtered, the filtrate is cooled and acidified with
molar hydrochloricagid. The 15preciprmed IS sg@@b\{%qred and
ried. 8.03 g of product'l1 (75%) are obtaiged as a powder.
2006/111549PCT/E P2006/061680

8. H ~"COOH \© Scheme 1
9 H \© Scheme 1
* Cl *
10. H U \© Scheme 1
11. H \© \© Scheme 1
_0
12. H I NN \© Scheme 1
13, H ~"NMe, \© Scheme 1
14, H ~"p7 \© Scheme 1
15. H D \© Scheme 1
.
o)
16. H \O \© Scheme 1



loro-thieno[3,2-d]pyrimidine (Il): 7.97 g (47.0 mm %
eno%égﬁ gjpgg/nmldlne 2,4-diol (1) are placed in 50 ml (54.5 mmB 1/EP2006/061680

phosphorus oxychloride, then refluxed Y42 hours, with stirring. The
mixture is then concentrated by evaporation, the residue is combined with
ice water. The precipitate formed is 5suction filtered and dried. 9.00 g of
product Il (93%) are obtained as a powder.

(2 chloro thleno[3 2- d]pyrlmldln 4 yI) propyl amlne (IV) 3 95g (19 26
fopylamine and 6.71 mI 38.52 mmol duso ro Iet Mine are stirred
for 16 hours in 40 mr;ba tetrahydrofuran at ambient temperature. Then

[

the reaction mixture is concentrated by eyapsration, the residue is
ddmbinelf with waterThe precipitate for 'u s suction fiRENEEENH dried.
4.03 g of product IV {9290) are obtained as a powder.
(7-bromo-2-chloro- thleno[3 2-cl]pyrimidin- 4 yl) propyl-amine (V): 8.34 g
(36.63 15mmol) ( thieno[3 2- d} ~ din-4-yl)-propyl-amine (V)
gk dissdived in 6 chr#tomtnle and 44 32 mmBbheme 1
N-bromosuccinimide added. The reactigh mixture is stirred for 16
hours at ambient temperature and for 6 hours at 50C. Then it is
concentrated by eyapagyatidn,and the résigtigss combined with water. The
Précipitaté forméﬁ%sm iltered, wnd dried. P& G600
product V (61%) are obtalned as a powder.
(7-bromo-2-[4-(4-chloro-phenyl)-piperazin-1-y1]-thieno[3,24pyrimidin-4-y1}
ropyl-amine (V*ifY\ZE[E’% (6.20 mmol)
€7Bbrom -2-chloro-thi 2- d]pyrlmldln ~propyl- amlne?\% 4.649
(23.59 mmol) 1-(4- chloro phenyl)- plperazme (VI) 25and 2.13 ml (12.39
mmol) diisopropylethylamine are placed.n-25 ml dioxane, and heated to
2Q0C in tHe miérewave-foro:75 hours. 50% reactefictine reaction
mixture is heated to 160C in the microwav or another 1.5 hours. Then
the precipitate formed is suction filtered, Wished with water and stirred

%h petrp_}eum ethe\/é\ttgr suction flltennin, 3.199 efproduct VI
g 0%) are 30obtained.

Scheme 1
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24. H Scheme 1
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26. H Scheme 1
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27.  H NN Scheme 1

)

28. H ¥ Scheme 1
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@?4%%%% oro§phenyl) -piperazin-1-ylf-7- methoxy thieno[3,2- d]pyrFl)r%|T(§|En§3%1(206/061680

y1}-propyl-amine (VIII): 2.00 g (4.28 mid3f 15
{7-bromo-2-[4-(4-chloro-pheny1)-
piperazin-1-y11-thieno[3,2-d]pyrimidin-4-y11-propyl-amine (VII) are placed
in 15 ml of methanol and cooled to some extent. First 0.995 g (18.42
mmol) sodium 5methoxide, then 0.187 g (2.36 mmol) copper(I1)oxide and

0.g40°g @27 mmol) ggdium iodide are agged. The reagiep MaddR s
MMMMMMWM

tered
concentrated by evaporation.

Ratter is rempyegy suction
yJpreparative HPLC. 0.23 g

through silica gel and the mother liquor 5

bhe residye is dissalyed, and any inso

filtering. Further purification is carried out
of product VIII (20%) are obtained.

2-[4-(4-chIoro-phenyl)-piperazin-l-y\uﬁoloylamino-thieno[3,2-cl]pyrimid

igg 7-ol triflate (1X)*Q.430.g (1.03 mmol Scheme 1

e

(244-(4-chloro-phenyl)-piperazin-1-y1]- o)
methoxy-thieno[3,2-d]pyrimidin-4- yI) propyl-amine (VIII) are dissolved in 4
ml 15dichloromethane and cooled someWhs der a nitrogen
fthosphbte 1.13 M3 mmol) borontrijs m,de solutiSi¥ PEMRIAr in
heptane) are added dropwise. The reaction nﬂxture is stirred for 48 hours
at ambient temperature. After the addmggjfo ml boron tribromide

0

sglution e mixture.js-stired for another 4 hburs at ampighd tesnperature.
Then saturated potassium carbonate soluUtiegfris 20added and the mixture
is stirred for 0.4 hours. After the addition of dlchloromethane the organic

phase is separatec;i off through the phas\q/ieﬁarator Scheme 1

* cl
34. H NN \@ Scheme 1
cl

S
35, H NN | Scheme 1
N
¥ x
36. H TN | Scheme 1
=N

37. H N \©\ Scheme 1
i
38. H TN \©\ Scheme 1

34, H RN N Scheme 1

40. H TN Scheme 1



r to dryness. The residue is purified by chromatogr,
mgl?g(%?fgﬁegsgponding fractions are Iy?&?ziliséed. 0.150 g of product'l P2006/061680

(28%) are obtained.
252-[4-(4-chloro-phenyl)-piperazin-1-y1]-4-propylamino-6,7-dihydro-thieno
[3,2- cl]pyrimidin-7-ol triflate (X): 0.050 g (0.12 mmol)
2-[4-(4-chloro-phenyl)-
piperazin-1-y1]-4-propylamino-thieno[3,2-d]pyrimidin-7-ol triflate (IX) are
o‘v;..o‘ VegsimImio sthanotand 07020 gt0-53 mmo :_O‘_O:'EI_I,!:;_!'..
borohydride are added. The reaction mixture is stirred for 16 hours at
ambient temperature, then concentrated.38Qy evaporation. The residue is
gdrified By chromatography using HPLC!thrgugh an W(Bcheme 1
2006/111549PCT/EP2006/061680 100/2T5 RP column (column:
Microsorb, RP-C18). Carresponding fractions are combined and
lygphilised. 0.013 g-&f product X (20%) are obtained as rq1H
%%IR (40ng| MHz, DA /7.26 (2H, d); 7.00£2H, d); 5.15%8@ (18H1, m);
3.86- 3.79 (4H, m), 3.63-3.55 (2H, m); 3.42-3.33 (2H, m); 3.28-3.22 (41-I,

m); 3.18-3.11 5(1H, m); 1.63-1.52 (2H,"m)>®&88 (3H, t). The following
B2amplek may Bé\pf€pﬂr8d~analogousl methods¥gRgi@dsis
described above illustrated in Schemes 1 t6 14 (as indicated). The

compounds are 10s§itable as PDE4-inhibitors and have IC50 values of
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# R’ R< R* Preparation
343. H \@\F @ Scheme 1
NF
344, H /@ Scheme 1
/ *
N—-N
- Cl
345. H Q/ Scheme 1
OH
*//, C‘
346. H O\ ©/ Scheme 1
OH *
" Cl
OH
347. H \(\ O/ Scheme 1
OH *
. CH,
348. H @ Scheme 1
CH,
349. H Fj:; @ Scheme 1
F
% Ct
350. H Q /@ Scheme 1
OH *



E@gﬁ@@& &%I 5N NR1R2, wherein R4 = H, NR1R2R3Preparat|98ﬂ?&;§006/061680

Schéme 1 WO 2006/111549PCT/EP2006/061680 154/215
NR1R2R3Preparation 374. \s"OH HO'ORifdP

# R R® R’ Preparation
*h, Cl
351. H /©/ Scheme 1
HO chiral ’
™ cl
352, H : /©/ Scheme 1
Ci
353. H . ©/ Scheme 1
. Cl
354. H O /©/ Scheme 1
N chiral #
) Ct
355 H ©/ Scheme 1
N chiral
* AN
356. H | P Scheme 1
N w
357. H )\ U Scheme 11
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# R’ R R® Preparation
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WS/%]O%M%J&ATIONS As has been found, th_e cc_)mpo_unds of fo%LP)%FJQeoe/omeao
are Characterised by their wide 5range of applications in the therapéutic

field. Particular mention should be madé%4those applications for which
the compounds according to the invention of formula 1 are preferably

suited on account of their pharmaceutical efficacy as PDE4 inhibitors.

Examples include respiratory or gastrointestinal diseases or complaints,
inflammatory diseases of the joints, skin or eyes, cancers, and also
dispasegof t0the periphgeat or centrat mervousssyster:-Partcoiar m
should be made of the prevention and treatment of diseases of the
airways and of the Iungﬁre accompanied by increased mucus

production, inflammations$ and/pr obstructive diseases of the airways.
Examples 15include acute; rgic or chronic gfonehitis, chronic
@B<tructie bronchitis (COPD), coughing, pul ‘ empBydene aflergic
or non-allergic rhiniti iusitis, chronic rhinifis-or sinusitis, asthma,
alveolitis, Farmer's dlisease, hyperreactive airways, infectious bronchitis or
pneumonitis, paediatiicasthma, bronchiectases, pulmonary fibrosis,
ARDS (acute adult respiratory distress syndrome), bronchial 20oedema,
pulmonary oedema, brpnchitis, pneumonia qrinterstifial pneumonia
trggered-py various es,sudch as asplationggﬁ@m gases,
or bronchitis, pneumpnia or interstitial pneufmdpiaras a result of heart
failure, irradiation, chermotherapy, cystic fibrosis or mucoviscidosis, or
alphal-antitrypsin deficiency. 25 Also deserving special mention is the
treatment of inflammataqry diseases of the gastrointestinal tract. Examples
include acute or chropityoflammatory changé rrall bladder
iwA&mmdtion, Crohn's disdase, ulcerative cg flammatoryeme 1
pseudopolyps, juvenﬂ‘g polyps, colitis cystica profunda, pneumatosis
cystoides 30intestifaled, diseases of the bile duct and gall bladder, e.g.
gallstones and WO 2006/111549PCT/EP2006/061680 157/215

Example B1
N N
(T TR
s
°©  WRF _wherein R* = H
# R R? R’ Preparation
%6 y O* @ Scheme 1
7.
Scheme 1
. Enantiomer
368. H O/ @\ 2 of
¥ racemate

297



conglomerates, for the treatment of inflammatory diseases of the g)oints
%9%%@’?ﬁéﬁﬁ?atoid arthritis or inflammatory diseases of the skin a HEPZOOGI 061680
eyes. Preferential mention should also§é/#ade of the treatment of

cancers. Examples 5include all forms of acute and chronic leukaemias

such as acute lymphatic and acute myeloid leukaemia, chronic lymphatic

and chronic myeloid leukaemia, and bone tumours such as osteosarcoma

. A 2renarg .
of the peripheral or u svstem.

Examples of these*k{h:de depression, bipolar or manic depression, acute

@ chranic anxiety states, schizophrenia)@zheimer'sscgﬁgﬁ%ﬁ
Parkinson's disease, and chronic multiple sclerosis or acute and
chronic pain as well as injdries to the brain caused 15by stroke, hypoxia or
craniocerebral trauma. Particularly preferably the presgahisvion relates
to the use of compounds of formula 1 for preparing a pharmaceutical
composition for fHe.treatent of inflammeitery or obstr%@ﬂ%“%f%%”ases of
tagouppey and lower tory tract 2ng the lungs, guch as for
example allergic rhinttisg€hronic rhinitis;srenchiectasis, cystic fibrosis,
idiopathic pulmonary fibrosis, fibrosing alveolitis, COPBRCHIGHRE
bronchitis, chronic sinusitis, asthma, Crohn's disease, ulcgmtive colitis,
particularly COPD, chronic bronchitis and asthma. 25It js most preferable
to use the compounds of formula 1 for the treatment oPH@Matory and
obstructive diseages sych as COPD, chraqgic bronchitihghtiont@sinusitis,
asthma, Crohn's diSgaséXyllcerative co particularly CQPD, chronic
Bohchitld and asthma, WO 2006/111549PET/EP2006/061880 158/215
or manic depression, atute and chronic anxiety statesracbinapdarenia,
Alzheimer's disease, Parkinson's disease, acute and chropic, multiple
sclerosis or acute and chronic pain as well as injuries to t rain caused
by stroke, hypoxia orcraniocerebral trauma. 5

372. H @\ ,A Scheme 1
Cl

Example C1

R
N
e
! %r R4
/N

NR'RY ~wherein R* = H,

8

# NR'R? R® Preparation

H.C. -
N/w
373. k/N ,@ Scheme 1
N *




%%ﬁéﬁq%% aspect of the present invention is the reduced prqjlﬁ&%mo&om 680
side eftects. eto

is means, within the scope of the invention, being a
administer a dose of a pharmaceutical 1cE(ﬂﬁ)“Fp":l)sition without inducing
vomiting, preferably nausea and most preferably malaise in the patient. It
is particularly preferable to 10be able to administer a therapeutically
effective quantity of substance without inducing emesis or nausea, at
every stage of the disease. COMBINATIONS 15 The compounds of
Ofnula T May§eTRsed on theil OWn OfgA conjunclgpaNER-RIRRT active
Jjustances o1 rormula ACCOording 1o tne invenuon desired tne
compounds’l*of formula 1 may also be used in combination with other

pharmacol g@\ictive substances™t isPreferable to use for this
pupose i&:—?_gsub fances selexample frogcaeeagi
betamimegiess anticholinergics,=20txrticosteroids, other PDE4-inhibitors,
LTD4-agtagonists, EGF&}?ﬁ[,réqﬂbitors, dopamine agonists,
H1-antihistamines, PAF-antagonists and P13-kinase inhibitors or double
or triple combinations thereof, such as for example combinations of
betamimetics with corticosteroids, PDE4-inhibitors, EGFR-inhibitors or
LTD4- antagonists, 25anticholinergics with betamimetics, corticosteroids,
Poitzemhitsitopie s ®FRIRihibitors or LTD4-antagonists, corticosteroids
with PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists
PDE4-inhibitors with EGFR-inhibitors or LTD4-antagonists
E&FRAigEIB{ors with LTD4-antagonists 30- MRP4-inhibitors.

# Structure 4 Preparation

e
375 w Scheme 9
S
O \\O

N
376. l /\Nr Scheme 9
o7
O



WO 2006/111549PCT/EP2006/061680 159/215 The invention alsg
&%&%@é&gé’é%ombinations of three active substances, each sel%&g’gmmmmago
from one of the above-mentioned cated8¥é&of compounds. Suitable
betamimetics used are preferably compounds selected from among
5albuterol, bambuterol, bitolterol, broxaterol, carbuterol, clenbuterol,
fenoterol, formoterol, arformoterol, zinterol, hexoprenaline, ibuterol,
isoetharine, isoprenaline, levosalbutamol, mabuterol, meluadrine,
metaproterenol, orciprenaline, pirbutgFol, procaterot; reproterol, rimiterol,
ritodrine, salmeterol, salmefa terenol, sulphonterol, tiaramide,
terbutaline, tolubuterol, F@OKU-SL KUL-1248, 10

3-(4-{642- hydroxy 2-(4-hydroxy-3-hydroxymethyl-pheny1)-ethylaminokhex
onamide, Scheme 9
n-2-ylamino)-1-hydroxy-ethy1]-8-

in-2-one, 4-hydroxy-742-{[2-{[3-(2-
W@\honylIethylFaminoIethyI]-2(3H)-benzothiazolone,

1-(2-
fluoro-4-hydroxypheny1)-244-(1-henzgnidazolyl)-2-methyl-2-butylamino]e
thanol, 1- 15
[3-(4-methoxybenzykami c?\?
methyl-2iCh utylamino]grr::nol

y B%H-Jl.4-benzoxazin-8-y1]-243-(4-N,Ndimethylamin
éthyl 2-propylaminolethanol, Scheme 14

Bydro -§-oxo4H-1,4-benzoxazin-8-y1]-243-(4-methoxyphenyl)-

2- methyl -2-progylaminolethanol,
1-[2H-5-hydroy-3-0x0-4H-1,4-benzoxazin-8-y1]-243-(4-n-butyloxyphenyl
)-2- 20methyl;2-propylamino]ethanol,
142H-5-Hfroxy-3-0x0-4H-1,4-benzoxazin-8-y11-2-
{443-(4-methoxypheny1)-1,2,4-triazol-3-y1]-2-methyl-2-butylamino}ethanol
, o
hydroxy-8-(1-hydroxy-2-isopropylaminobuty1)-2H-1,4-benzoxazin-3-(4H)-
one, 1-(4-
amino-3-chloro-5-trifluoromethylpheny1)-2-tert.-butylamino)ethanol,
6-hydroxy-8-{1-
hydroxy-242-(4-methoxy-pheny1)-1, 1 -dimethyl-ethylaminopethy1}-4H-
25benzo[1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2[2-( ethyl
4-phenoxy-acetate)-
1,1-dimethyl-ethylaminol-ethy11-4H-benzo[1,4]oxazin-3-one,
6-hydroxy-8-{1- hydroxy-2-[2-(4-phenoxy-acetic
acid)-1,1-dimethyl-ethylaminoFethyl1-4Hbenzo[1,410xazin-3-one,
8-{241,1-dimethy1-2-(2,4,6-trimethylphenyl)-ethylamino]-
1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one,
6-hydroxy-8-{1-hydroxy-2-
30[2-(4-hydroxy-pheny1)-1,1-dimethyl-ethylaminokethyll-4H-benzo[1,4]ox
azin-3-one,
6-hydroxy-8-{1-hydroxy-242-(4-isopropyl-pheny1)-1,1-dimethyl-ethylamino
Fethyl}- WO 2006/111549PCT/EP2006/061680 160/215

oxypheny1]-2[4-(1-benzimidazolyl)-2-
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4H-benzo[1,4]oxazin-3-one,

g\f’_é% Qé’i—%[ﬁ%/%phenyl)-l,1-dimethyl-ethylamino]—l- PCT/EP2006/061680
hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4§¢/%242in-3-one,
8-{2-[2-(4-ethoxy-phenyl)- 1
,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1
,410xazin-3-one,
4-(4-{2{2-hydroxy-2-(6-hydroxy-3-0x0-3.4-dihydro-21-1-benzo[1,410xazin-
8-y1)- 5ethylamino]-2-methyl-propyl}-phenoxy)-butyric acid,
8-{242-(3.4-difluoro-phenyl)- -
1,1-dimethyl-ethylamino]-1-hydrox b ATER roxy-4H-benzo[1,4]oxazi
n-3-one and 1-(4-ethoxy-carbonylamino-3-cyano-5-fluorophenyl)-2-(tert.-
butylamino)ethanol, optionally in the form of the racemates, enantiomers,

diasrercbpest o offworRImPRHIMsTenTPBTIE BrRimtiskigrangd by their wide
aeheRBP IS ARLAOAddIoR SRl SOlMAISR Y. RIGR (heeeRb P EpistAPYe made of

the betamimetics are selected from among bambuterol, bitolterol,
tapserarnlicrtimades MeiabrireI CRRPRENGS ArsQipfeadeasittirsrsion of formula

{%i{&L&%{@ffi@f{%{%cﬁw%&bﬁ@&ﬁﬁ{@(@b%ﬁ%@tﬂ{@ént@fﬁ&é@iﬁ% PDE4
olubuterol, 3-(4-{6-[2- _ , . , .
imhbdrssy 2xpmpardrpladey treriate N HRHTANIRAIRAhHIspRSS BRGRMPIaints,
IR RRDAC BRYUHBBERAMNEoints, skin or eyes, cancers, and also diseases of
542-(5.6-diethyl-indan-2-ylamino)-1-hydroxy-ethyl]-8-
HyaressPharglRiorP R e MOMRIPIRIETA2-{[2-{[3-(2-
phenylethoxy)propyl]sulphonyllethylkamino}ethy11-2(3H)-benzothiazolone

, 1-(2- : . .
fasisuanRipRahptichha Mage s inaL/eaninmand irsaingainfdfeases of
agkwlays and of the lung which are accompanied by increased mucus
20[3-(4-methoxybenzyl-amino -4-h¥)droxy oheny11-2[441- enzi,midazolgl%—
PIoRHS. [ﬂﬂ?fﬁfﬁ Bthapgfor obstruclive diseases of the airways. Examples
InBthe-hydiexut e hirrdhhepasrariis SartbRé DKM bidiaptbylenitis (COPD),
ophenyl)-2-methyl-2-propylaminolethanol, e inusiti
£PMAMGY MRS BN APRY YEBRIR, RS 103 G HRtRBBRERAYSS:
wRRSAYE riERRylainsiethastima, alveolitis, Farmer’s disease, hyperreactive
e e e A it BN BRI rtases,
Midrordwonowy sk OARBE-ladhenanaréafiryidrd-distress syndrome), bronchial
Doty Sedet s, BTV BhEURERA'c? NS/ SR
hgdienad Disopropy aumisebitichit béphetisnxarinlati@ipionaidgdses, or
o L RS RRF LA 57 B4 RIS e v,

ydayiord 2ttérmethoappseyit)fibidinethylethidamossetnylptiad -antitrypsin
30 .enzot[jl,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-(
éj[‘ﬁ kL ¥1‘enoxy-acetate)-
1,1-dimethyl-ethylamino]-ethy1}-41-1-benzo[1,4]oxazin-3-one,

-hydroxy-8-{1- WO.2006/111549PCT/EP.200 ;
%yp O%%r[\éuhg_s ee(ﬁgx{}jgé}e!ﬁg IS ﬁ)'!% t{eatng)enqj 8?%@%%%%{8%%;883388 of the
acid)rdirtebtirathirethyFExmnplesthyd)utidmnite[br4ibsenin 8famematory changes in
8-{2-[1.1-dime -2- 6:trimet 1)- iNOlv: .
e
Péyadopy 84 -hydroig-polyps, colitis cystica profunda, pneumatosis cystoides

L INSOLYaROENE dr Ind RIS B U i tadl Hel-GarvieHedlana

6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-pheny1)-1.1dimethyl-ethylamino]
-ethyly 4H-benzo[1,4lo0xazin-3-one,
8-{242-(4-ethyl-pheny1)-1,1-dimethyl-ethylamino]-1-
hydroxy-ethyl)-6-hydroxy-4H-benzo[1,4]oxazin-3-one,
8-{242-(4-ethoxy-phenyl)-
1,1-dimethyl-ethylamino]-1-hydroxy-ethyl)-6-hydroxy-4H-benzo[1,4]oxazin
-3-0ne,

NANAIOT2_hvdraovy/-2-(GA-hvidrovyv/-2-0vn-2 A-dibvvdro-2H-hanznl1 A10va7in-Q.
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yét%d%gqigg% u;)rr(;a_tgr;]/grﬁ);cl)g)}/lyphenoxy)-butyric acid, PCT/EP2006/061680

1,1-dimethyl-ethylamino]-1-hydroxy-ett¢I6 hydroxy-4H-benzo[1,4]oxazi
n-3-one and 1-(4-ethoxycarbonylamino-3-cyano-5-fluorophenyl)-2-(tert.-
butylamino)ethanol, optionally in the form of the racemates, enantiomers,
diastereomers and optionally in the form of the pharmacologically
acceptable acid 15addition salts, solvates or hydrates thereof. Particularly

Wﬂ%‘f&‘?ﬁéﬁ‘ﬁfé@“'mﬁﬁé e SRlsqle iHRENAMRBE, l§reisiel IReRIRks such as

salmeterol,
?at\QIU{BﬂElIﬁWFﬁiﬂﬂﬁ%iﬁﬂaFBW@MGWWI%%@MﬂP@%?M|no]
hexyloxy)-butyl)-benzenesulphonamide,
542-(5.6-diethyl-indan-2-ylamino)-1 -

SUriRneR L MG A SRS IsoqRmBIRte Rbihe treatment of cancers. Examples

33ddematha®enadiag i) Gironic leukaemias such as acute i%/mphatic and
hydroxyphenyll] -244-(1-benzimidazoly1)-2-methyl-2-butylamino]ethanol
agpipsoyeloid feukaemia, chronic lymphatic an chronic: myeio;d leukaemia, and

YO rdcRNe-diik 4sRsuige a7t Ry Bhd4ir g d\dineHxagrnophenyi

)-2- methyl-2- ropylamlno]ethanol

PHIPISIHYGIRM R oJ*?@ﬁi@ifi'ﬁ‘)xazm 8-y1]-2-
[3-(4-methoxypheny1)-2- methyl -2-propylaminolethanol,
1421-1-5- h)édrox y-3-0X0-4H-

FBeiRIEeHz Qﬁ“‘@ﬁ@?@?{ﬁ%bﬁmﬁﬁmﬂ RPN R of

Qredwdd, &-the peripheral or central nervous system. Examples of these include
Q%If)roxy 8-{1- hydroxy 242-(4-methoxy-phenyl)-1,1-dimethyl- ethylamlnoke

AR BIRONIE R NERIONEPERIRBX PG FRAUPDEANKIRYY States.

4gMienepiearetaieheimer's disease, Parkinson s disease, acute and chronic
1,1- dlmet%leethylamlnokethy 1- 4H )enzq[1,4]o %ln -3-0ne
Yo agowe

{Qsmqwf FZ" as injuriés to the brain caused

@V@h@alﬂeﬁﬁ?@ﬂ)&b@iﬁﬂ%ﬁldﬁr@tﬂﬂlMthﬂné,Obenzo[l,4]0xa2|n-3-one,
8-{2-0,1-dimethyl-2-(2,4,6-trimethylphenyl)-ethylaminol- 1 -hyd
roxy-ethyl)-6-hyd roxy-4H-be nzo[1,410xazin-3-one,

P antbosy ks diefydishotd pAeee2d0e/ehiibATERTIE RROROIBE168€ompounds of

oo 95 BT 2 R ol SAmBRElioR S tBe detsat ol

mBzenMatory or obstructive diseases of the upper and lower respiratory tract

||%qmogﬁ8{j%§dm T}é)i% %ﬁf%rlso 8%3 B 1)rt%hlltglrrc];ﬁtrrc])¥1lzc YA mlno
&f{ﬁ'ﬁﬂ%(éemhw ml‘yeﬂylfilbio?sfdjnmbdmdtbi@plalnmonb@-ﬂbros;s fibrosing alveolitis,

? X _(ﬁ é (J)%Phé{b% Ekp{)e&goé}dﬁquazm ma. Crohn's disease, ulcerative
SbjitislimettiylHetihy @ RD]-tHnydiodyestblyilis drydlastyribl-benzo[1,4]oxazi

n-3-one,
4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-ox0-3,4-dihydro-2H-benzo[1,4]oxazin-8-
yill)i ptbytamine]jadimethydetopydbpimnoxgs-bifgrimaleid, for the freatment of

i?am e%h 'ﬂ %t?sr%ﬁjéi iseas t%yl')l-%lhy dCOP chronic chitis, chronic

dim amino roxy € roxy-4H-benzo[1,4]oxazin
Qmmlandsthma Crohn's dlsease, ulcerative colitis, partlcularly COPD, chronic

%}g%,?éygh%g&% %4H -1,4-benzoxazin-8-y11-2-{443-(4-methoxypheny

triazol 1-2-methyl-2-butylaminolethanol, optionally in the
form of the

It is also preferable to use the compounds of formula 1 for the treatment of

diseases of the peripheral or central nervous system such as depression, bipolar
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e S,,enantiomers, diastereomers ‘and optionally in the for
P %é?%@éfaég?ciny acceptable acid addition salts, solvates or hy(;?)a ig}%OOGIOGWBO

thereof. Of these betamimetics the partftti#dfy preferred ones according to
the invention 15are formoterol, salmeterol,
3-(4-{642-hydroxy-2-(4-hydroxy-3-hydroxymethyl-
phenyl)-ethylamino]-hexyloxyl-butyl)-benzenesulphonamide,
6-hydroxy-8-{1-
=25[2-(4- - )= 1-dj inal~ -AHhe e
I[E:‘[Y,Af %ﬁcz?iﬂ%%ﬁgﬁﬁhy Eg%%%ﬁ{%ﬂ@ﬁ%ﬁ%ﬁ(%%? eheiyRraRae Rt heimer's
fipasendakétams)s disease, acute and chronic multipie sclerosis or acute and
Erdimethyl-sthylaminokeiyl-¢ e pral &1 axari9y308Re, hypoxia or
6-hydroxy-8-{1 - 20hydroxy-2-[2-(4-phenoxy-acetic
stocerahfithyusaaylamino]-ethyl)-4H- benzo[1,410xazin-3-one,
8-{241,1-dirnethy1-2-(2,4,6-trimethylphenyl)-ethylamino]-
1-hydroxy-ethyl)-6-hydroxy-4H-benzo[1,410xazin-3-one, i _
igneing Aok ob Abe RIBFaR ) YSIEIN) 4 thayedirpdamrg Bgmside

e MrRe AL LB pe of the invention, being able to administer a
6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-

dota afAdthAtengRitinR Cethpysiinp svthpuidngising sospiing, preferably
Bdgdea(4rtitvbst ﬁreferab!y malaise in the patient. It is particularly preferable to

pheny1)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl)-6-hydroxy-4H-benzo[1,
b aRintogRainister a therapeutically effective quantity of substance without

FilkdAréfepioy dieaydaal At disihvipib Yamiae)skhwelroxy-ethyll-6-
hydroxy-4H-benzo[1,4]oxazin-3-one,

4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3,4-

dihydro-2H-benzo[1,4]oxazin-8-yg¢ ) aliBiRAmgidsnethyl-propyl)-phenoxy
)-butyric 30acid,
8-{242-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl)-6-
hydrexyrbdrizet FoHaar NaNeeansed on their own or in conjunction with
5-[2-(5,6-diethyl-indan-2-ylamino)-1- WO , . :

9 /fﬂggf@@qtm@ﬁ/%% g 1@gequsling to the invention. If desired the

Bzysﬁﬁgéwl@ﬂf&ahmn@xvﬁaywm mzem(?a @@mnﬁélydn gn%f@ume?f r:he
racemates, enantiomers, diastereomers.and o tio int (0} of the .
BhAFMACBIBGIEENY AC0KB SHRS R idhB LSl ER R S ToT i BufPose active

thererinces selected for example from among betamimetics, anticholinergics,

corticosteroids, other PDE4-inhibitors, L TD4-antagonists, EGFR-inhibitors,

dopamine agonists, H1-antihistamines;: PAF-antagonists and Pi3-kinase inhibitors

or double or triple combinations thereof, 'such as for example combinations of

- betamimetics with corticosteroids, PDE4-inhibitors, EGFR-inhibitors or LTD4-
antagonists,

- anticholinergics with betamimetics, corticosteroids, PDE4-inhibitors, EGFR-
inhibitors or LTD4-antagonists,

- corticosteroids with PDE4-inhibitors, EGFR-inhibitors or LTD4-antagonists

- PDE4-inhibitors with EGFR-inhibitors or LTD4-antagonists

- EGFR-inhibitors with LTD4-antagonists

- MRP4-inhibitors.
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ng%i 91';%536 invention the acid addition salts of the betamim%iéf?/é‘ﬁgoosmmaao
preferably selected from among the hydrochloride, hydrobromide,

hydroiodide, hydrosulphate, hydrophospiate hydromethanesulphonate,
hydronitrate, hydromaleate, hydroacetate, hydrocitrate, hydrofumarate,
hydrotartrate, hydrooxalate, hydrosuccinate, hydrobenzoate and
hydro-p-toluenesulphonate, 10preferably the hydrochloride,
hydrobromicie, hydrosulphate, hydrophosphate, hydrofumarate and

hydramethanesilBhanasm 2t abavsHagotengdiaeild adsitian salts s, each

salts of hydrochloric acid, methanesulphonic acid, benzoic acid and acetic
S6i¢HRIJETr GRe brercakeyBoEsIling 20 GriGesIesoR! agMREUnds.

anticholinergics used are preferably compounds selected from among the
tiotropium salts, oxitropium salts, flutropium salts, ipratropium salts,

Siviablarbatamisstictreseil ma arelarabr P podnte selsrspmiam among
RBRe P BiRLEEIRING RotsHBh BRYRIERNAIR TR RIDERRAIIR S LRI terol,

2-fluoro2,2-diphenylacetate methobromide, tropenol . o _
sormstsreladfpraRIreb Bt shdtprerRRidedpElRP!. isoetharine, isoprenaline,
Bdoddblamblorebsniiaie mathaiierlidr8seRIBReNol, orciprenaline, pirbuterol,

3,3',4,4'-tetrafluorobenzilate methobromide, tropenol 4,4'-difluorobenzilate

RISFRISFOMIGE I BInE M IILIgH libraHBR FRAERIBI LPs e Teh&drrenal,

diflseratierailais meibe bramidsissorind dSrslifopehealattoKu-81, KUL-1248,
methobromide, tropenol 9-hydroxy-fluorene-9-carboxylate -methobromide,

el GBSl doRHECS e ar BB PRENRIBH GBS By RO I-hexyloxy}-
Sydresyfinaentoaarne| agasth NI REPINBamino)-1-hydroxy-ethyi]-8-
9-fluoro-fluorene-9-carboxylate methobromide, tropenol 9-

RN BFEHES Rt R att WHEIRYBrbithcid2 Sedpirie
ﬁﬁéﬁjlh@liH&@f)ﬁiﬂgp%Qg[bﬁdM}ﬁ}@tﬁwl}@ﬁ(mMﬁy&é@SQﬁ?@&Hmoione, 1-(2-
enzilate methobromide, cyclopropyltropjne 2,2-diphenylpropionate .

OB A o T S SORRER - S EHE S R englethanol, 1
eethoheanaideh shigigrepytiiopingdtomatwhllorenetSeabanytelyl)-2-methyl-2-
methobromide, cyclopropyltropine 9-methyl-xanthene-9- 164/215
B AR ST BB RO | -benzoXa B2 (3-(4-NN-
gimatrykariiveisnendhsacheyigte peipolramisietinaeiblyl1 -[2H-5-hydroxy-3-oxo-

I ltropine 4,4'-difluqrobenzjlate metho ide, tropenol .
B e s oo e e BRI e OB Propylaminolethanol,
9-[Bidrextyycip e waidokidie nperaahrdntel idgensbutyloxyphenyl)-2-
9-methyl-xanthene-9-carboxyla obromide, scopi .
B RN AL ORI e AR OB G HDRapl - 4-benzoxazin 8-y12-
{4-[3-(4-methoxyphenyl}-1,2,4-triazol-3-yl}-2-methyl-2-butylamino}ethanol, 5-
hydroxy-8-(1-hydroxy-2-isopropylaminobutyi)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-
amino-3-chloro-5-trifluoromethylphenyl)-2-tert.-butylamino)ethanol, 6-hydroxy-8-{1-
hydroxy-2-[2-(4-methoxy-phenyl}-1, -dimethyl-ethylaminol-ethyl}-4H-
benzo[1,4]oxazin-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[1,4]oxazin-3-one, 8-{2-[1,1-dimethyl-2-(2,4 6-trimethylpheny!)-ethylamino]-
1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]Joxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-
[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-4H-benzo[1,4]oxazin-3-one,
6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl}-1,1-dimethyl-ethylamino]-ethyl}-
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9-ethyl-xanthene-9-carboxylate methobromide, tropenol 9-difluor -
%ﬂtﬁé{}ﬁg-@-%%%boxylate methobromide, scopine %@ﬁ@ 006/061680

9-hydroxymethyl-xanthene-9- carboxyl4te'4hethobromide, optionally in the
form of the solvates or hydrates thereof. 10 In the above-mentioned salts
the cations tiotropium, oxitropium, flutropium, ipratropium, glycopyrronium
and trospium are the pharmacologically active ingredients. As anions, the
above-mentioned salts may preferably contain chloride, bromide, iodide,

%%Pﬁéﬁmﬂj&@%-E’{‘-%W&”ﬁ?e'@gﬁﬂ%}ﬁeﬂﬂﬁé%ﬁﬂ' CAGmAAGRAIamino}-1-

Citrate, rate, tartrate, oxalate, ccinate, benZoate or P-

toydepes@ihytingtay dimite-dHibheiezel bitlena abuide sl Brizd2-(4-ethoxy-phenyl)-
TR RS ANBTPUSRSLIBARYAIB ARSI AC AR SQUNMFERADR-3-ome,

Of all the salts, the chlorides,”’bromides,’iodides and methanesulphonate

drédotatlRomidypnerer@dyRooRpAraxatardraiireinceHshrazapiufloxazin-8-y))-
RER QﬁidB#?«‘?r@ﬁzl%' Wraramine; i%%Iaﬁf%”l?ﬂff?(iﬁl.zl-udifiuoro-p%henyi)-

combinations according to the invention préferably contain it'in the form o

thd chyeedhirectindepinalstdmirentatbiyd=nudiopiet3-kaodel trélaxaein-3-one
9?/&@9@9{6%%%8%Mﬂm@%ﬁHéﬂi—ﬂ%@Wﬁwﬁl{f@&n the

pharmaceutical combinations according to the invention, it is preferable to

GseyIEHRRYRIRRRCbrpRUMRRY G HierBrehiie ratserale RnBUANHBMERO
03400026mLroHiceIBIRIAsINSRA NS 1B AR PIREE AR S SRARAYIBAR, Ssieeis@ble acid

from among prednisolone, prednisone, butixocortpropionate, flunisolide,
pedEieR R YRR dlyAEtBadB-HAke, fluticasone, mometasone,

ciclesonide, rofleponide, 30 dexamethasone, betamethasone, deflazacort,
RPR-106541, NS-126, (S)- fluoromethyl ‘
Betarrihong betantmsiics s5a SRy RS PRERyesbtolterol,

WL ROBI1 AR ST EBRORGKISAR R EHBI 2Rhexoprenaline, ibuterol, pirbuterol,

androsta-1,4-diene-17-carbothionate and .
EEReale e ERPARYRIY- raAimElgrph sylghonterol, terbutaline, tolubuterol, 3-(4-{6-[2-
iRy L ayayaryxdOsmgimskyhstayl-Hisepi ey ipirard stk dienty -

17- carbothjonate, optionally in the form of the racemates, enantiomers, or
BRSSO HETR S el Rl Y R SRR S Tgrox-ei-e-

detvekyasi-quinolin-2-one, 4-hydroxy-7-{2-{[2-{[3-(2-
phenylethoxy)propyilsulphonyi}ethyll-amino}ethyl]-2(3H)-benzothiazolone, 1-(2-
fluoro-4-hydroxyphenyl)-2-[4-(1-benzimidazolyl)-2-methyl-2-butylamino]ethanol, 1-
[3-(4-methoxybenzyl-amino)-4-hydroxyphenyll-2-[4-(1-benzimidazolyl)-2-methyl-2-
butylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N-
dimethylaminophenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-
4H-1,4-benzoxazin-8-yl}-2-[3-(4-methoxyphenyl)-2-methyl-2-propylaminoc]ethanol,
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-ylj-2-
{4-[3-(4-methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyl-2-butylaminc}ethanol, 5-
hydroxy-8-(1-hydroxy-2-isopropylamincbutyl)-2H-1,4-benzoxazin-3-(4H)-one, 1-(4-
amino-3-chloro-5-trifluoromethylphenyl)-2-tert.-butylamino)ethanol, 6-hydroxy-8-{1-
hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-4H-
benzo[1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-( ethyl-4-phenoxy-acetate)-
1,1-dimethyl-ethylamino]-ethyl}-4H-benzo[1,4Joxazin-3-one, 6-hydroxy-8-{1-
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5solvates and/or hydrates thereof. Particularly preferred is the stergj
%%8?88% &%%mong flunisolide, beclomethasone, triam(:inolone(,?ar&ggm006’,06§680
budesonide, fluticasone, mometasone, €i¢td8onide, rofleponide,

dexamethasone, NS-126, (S)-fluoromethyl 6,9-difluoro- 10
17-[(2-furanylcarbonyl)oxy]-11-hydroxy-16-methy1-3-oxo-androsta-1,4-die

ne-17- carbothionate and (S)-(2-oxo-tetrahydro-furan-3S-y1)
6,9-difluoro-11-hydroxy-16-

P A R

@@ﬂé@fhﬁwépawn&ma,t&dzo[rmdfﬁim@tbalté’éadlgfetrmbﬁlp%tﬂwtbgthy!amin0]~
qoﬂ@r&ﬂ@‘?ﬁ&ﬁ%ﬁ@%& Rarticiady pigfessd- .4he i sRIRe8 . nydroxy-2-

from among bu ide, fluticasone, moemetasone, ciclesoriide and
(&) ficirdrasmnpheraddiflubrdragt{g-ethylamino}-ethyl}-4H-benzo[1,4]Joxazin-3-one,

l 0 - < i e oy, & . 1 - -
B e e b T L

Adtaeraridndesarisrsop apdfopibédtyathe sy bfitiedimestafethylamino]-1-
ﬂ%\‘@yyf‘e?h%!-@%Mﬁ@%@rﬁ%ﬁﬁﬁ%ﬁ&&i#@ydﬁé‘?@—'{@%i@ﬁléfﬁdﬁ@uphenyl)-

includes a reference to arg/ salts or derivatives, hydrates or solvates

thdréimatichatingesninel BxBndiRe/ orhyssthly damsyahd-genealil ¢demazin-3-one,
%5{55{?51@—@@&83@&?%-%5%@%15;@WW&%@HM@@@RH&WBM}

potassium salts, Sulfobenzoates, phosphates, isonicotinates, acetates,
sibylarna: mpirygerasBspRatx RARHKERaCHI BritekdBidrsitero-phenyl):-
th,ﬂ%@%ethy@@ﬁ?ﬁ%f]ﬂ“ﬁi}@féwmﬂwylﬁ%Hﬁ@ﬂ@ﬂ%ﬁ@p@*@xazin-&one
compounds selected 30from among enprofi/llln, theophyllin, roflumilast,

i I oriasyc R4S aTRRRA- SRR haryirn(teforam,

@rﬁﬁ%ﬁwﬁ&ibmﬂéwgﬁ 323k 1M of the racemates, enantiomers,
2006/111549PCT/EP2006/061680 166/215 (GW-842470), NCS-613,

diopleportrisand ppliossis in 1heform ot RI#PERRIgICRYY @cceptable acid

GR§HiBR 1B Grl0ar d L2 R3S X MRSRFT, Z-15370,N-(3,5-
dichloro-I-oxo-pyridin-4-y1)-4-difluoromethoxy-3-cyclopropylmethoxybenza
mide, -

EPRRARR BRIl StRd 4R E@Feb@cﬁﬁwca&mghewwféfmﬂbrmoterol,
%/‘Fl@}%)get%%%gs %%?ﬁqth@%r}gkny—%)&]—hh)l/é\ll@%l}l(s-gpﬁgg}g?(?/%e rI']lqsl/?—%heny!)—c-:-’chyiamino]—
hexyloxy}-butyl)-benzenesulphonamide, 5-[2-(5.6-diethyl-indan-2-ylamino)-1-
hydroxy-ethyl]-8-hydroxy-1H-quinoline-2-one, 1-[3-(4-methoxybenzyl-amino)-4-
hydroxyphenyi]-2-[4-(1-benzimidazolyl)-2-methyl-2-butylaminolethanol, 1-[2H-5-
hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-N,N-dimethylaminophenyt)-2-
methyl-2-propylaminolethanol, 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-yi]-2-[3-(4-n-butyloxyphenyt)-2-methyl-2-propylamino]ethanol, 6-
hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1, 1-dimethyl-ethylamino]-ethyl}-4H-
benzo[1,4]Joxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-( ethyl 4-phenoxy-acetate)-
1,1-dimethyl-ethylaminol-ethyl}-4H-benzo[1,4]Joxazin-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-dimethyl-2-(2,4,6-trimethylphenyl)-ethylamino]-
1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1.4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-
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yclopentyloxy) -4-methoxypheny1]-2-pyrrolidone,
g$ f% fjépir%[y gxy4 methoxypheny1)-1- (4 N N-2-cyano-S- methyF%B/t %8%/061680

reido]benzyl)-2- pyrrolidone, cis[4- cya
cyclopentyloxy-4-methoxyphenyl)cyclohexane 1- carboxylic acid],
2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
10difluoromethoxyphenyl)cyclohexane-1-one,
cis[4-cyano-4-(3-cyclopropylmethoxy-

C - 14 -3-
Edf%meﬂ%lpj mg’ggn?w@%%im -ethyl}-4H-benzo[1,4]oxazin-3-one,

mﬂgﬁ, (trdsrpaeaviehenyl)-1,1-dimethyl-ethylamino]-ethyi}-

342 6&@%&&5&%%'%&2@ (4-ethyl-phenyl)-1,1-dimethyl-ethylaminol-1-
methoxyphen rrolidin-2-ylidene]acetate,
@W@&g@;mﬁg&a};wﬁwm é@ﬁﬁgjkﬁ oxazin-3-one, 8-{2-[2-(4-ethoxy-phenyl)-

HienyheHi !ﬁgl@'@ﬁ%dﬁ -alyd bty arplaldSnatmeigiaganshzol 1, 4Joxazin-3-one,
9-cyclopentyl

fsidirafale:- WQERMZ({@WQf%}’@l:%?réz%[@yﬁf@r%%{?@@i&é{l@sﬁéﬁ%ﬁ yl)-
dingi apiiesadynie tha-{0ep af-eerRogmaiag rienaid 0B1erg 21 3, 4-difluoro- phenyl)

diastereomers and optlonall%/g}n the form of the pharmacologicall

dotabEEIR S YIRTBR sty BRI UG MARRIAE e 4loxazin-3-one

%%ar tiowasln peisipBhoeedtDEA-hibéeais selagied Mqe amasthoxyphenyl)-
g\ﬂ llin, roflumilast, ariflo (cilomilast), arogllln atizoram, AWD-

foav Ao Dy, BRI o P AR A fh B TR the
E%r@@ﬁﬁﬁeé( MMt Al tereomers and optlonalfy in the form of the

N-(3, g’ﬁé%]é%r@@l féﬁg%yarfg%él @3&2 ﬁ’oﬁ‘g ?{luoromﬁthox t%)écéc?_mog all[[ré%t Oé?*eof
25methoxyphenyl)cyclohexane-I-carboxylic acid],

@%g%@m%&%gﬁgé%ﬁgﬁﬁ%Bﬁ%fﬁ)%e@agﬁg%ﬂ[cgﬂg,to the invention

eistdayaserb(Ssaimeterol, 3 -(4-{6-[2-hydroxy-2-(4-hydroxy-3-hydroxymethyl-
cIo c[bgmrgtho AF'\eng OXy}-b uﬁh?)X%BR%QXé%Z?p%%%)é%ﬁ‘néé’ ”6 -hydroxy-8-{1-
@wdw@e[mya--Bréaamwiéfaﬂi-pyraamdmﬂ&w-elﬁy%mmm;zetbM}&H]pyndI
S S L R e s
azold[éa8H30albyiishine obptioyiiHrbdveztd ind nhthe meemat€shydroxy-8-{1-
R R R e R S e RRm R
aedmxﬂmlm@m(aaltsssmhtatés{mmllmfdammﬁszhéré;ﬁ-tﬁm@uttudmih)enyl) ethylamino]-
QLRGN e RS A aRRoL IR sSleHRIAom ARgng g fiumilast, ariflo
6-hydroxy-8-{1-hydroxy-2-[2-(4-hydroxy-phenyl)-1, 1-dimethyl-ethylamino]-ethyl}-
4H-benzo[1,4]Joxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyi})-
1.1dimethyl-ethylamino}-ethyl}-4H-benzo[1,4]oxazin-3-one, 8§-{2-{2-(4-ethyl-
phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzol1,4Joxazin-
3-one, 8-{2-[2-(4-ethoxy-phenyl}-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzol1,4Joxazin-3-one, 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3,4-
dihydro-2H-benzo[1 ,4}oxazin~8§yl)-ethyiamino]-2-methy|~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-(5,6-diethyl-indan-2-ylamino)-1-
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ilomi st{1 ofyllin, AWD-12-281 (GW-842470),
g{/@a?g%érﬁét Sg)%y- 4-cyano 4 (3 _ PCT/EP2006/061680

cyclopropylmethoxy-4-difluoromethoxyB#é&id)cyclohexan-1-one,
cis[4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol], atizoram,
Z-15370,
9-cyclopenty1-5,6-dihydro-7-ethy1-3-(2-thieny1)-9H-pyrazolo[3,4-c]-1,2,4-

' 4 ridi . . :
R T SRR ol Zians, gplppaly n the form of e
I@Wmtﬂa{:e,ﬂaqt_@mmridﬁgb{mgraﬁfwmﬁie@@mmw@niﬁ"méor@ﬁr@fdme
SRS P RS A ASISEEQMANS Aad RPURNARE NIPRVIAFIEY R eof.

pharmacologically acceptable acid addition salts, solvates and/or hydrates
thereof. 15By acid addition salts with pharmacologically acceptable acids

WEW&E}E‘?%B%%' MRS RE4-IINRIEY S SNSRI aed B 8tRATHIBN LS Spem

are meant, for example, salts selected from among the hydrochloride,

RyafetenRRIcRiRf demRMB G SeiprdiechipdidpHagivaemide, hydroiodide,

I S lm% | rqﬂgﬁ.@q
mr@%?r?ﬁ% ,mydroci?g e,%%%ﬁﬁﬁ%%ﬁgﬁﬁgfe, frate,
d

hygremalagie nhrrseaesiaite HgERebego A ERfyMesRiRp hydrotartrate,
IpRonRieRIRIeRkRY MAeuabgstduAtPRRMIYS oluenesulphonate,

hydrosulphate, hydrophosphate, hydrofumarate and

RyaferAkin iR SYIRsIREdeT BYdErhapimifes WHIGS WRihe: (vekiopiosphate,

PrRiRsARYCRMBRMNHe Feleripd HosnIgRaman Onarellkast insanbiéstacid
zafirlukast, MCC-847(ZD-3523), MN-001, MEN-91507 (LM-1507)

votitienaanahacalie of hydseshiprc. prld. mehanesyiiguisacid, benzoic acid
QWA AEBREHAN DR I Briy Ao BNE@R:-CoRIRRY P RRNMIBRION.

methylcyclopropane-acetic acid, :
1-(((1(R)-3(3-(2-(2.3-dichlorothieno[3,2-b]pyridin5-y1)-(E)-ethenyl)phenyl)
Fh2dAtbrdimerdich etadesiy ipbaitably compounds selected from among the
3££ropyl)thi%methyl)cyclopro ane-acetic acid and )

IO P Ry BRI BE. DArBR TS RFRERAERER Gl Brcetc
asjdopptenalinindhe, oxpaithedneematrmoV¥2-diphenylpropionate
2006/111549PCT/EP2006/061680 168/215 enantiomers or . .
ReLhAREGidS: SERBINRy A HRNEAYRIANE PR MAUSRAIR P e & uore-
acidagriipnitatandapbonathids the feroldf-thesaitsRaibHeriyribedate

SNBSSl Broter el Sl IO ARIONAL ccoome
3,34 4-tetrafluorobenzilate methobromide, tropenol 4,4-diflucrobenzilate
methobromide, scopine 4,4'-difluorobenzilate meihobromide, tropenot 3,3'-
difluorobenzilate methobromide, scopine 3,3'-difluorobenzilate methobromide,
tropenol 9-hydroxy-fluorene-9-carboxylate -methobromide, tropenol 9-fluoro-
fluorene-9-carboxylate -methobromide, scopine 9-hydroxy-fluoren-9-carboxylate
methobromide, scopine 9-fluoro-fluorene-9-carboxylate methobromide, tropenol 8-
methyl-fluorene-9-carboxylate methobromide, scopine 9-methyl-fluorene-9-
carboxylate methobromide, cyclopropyliropine benzilate methobromide,
cyclopropyltropine 2,2-diphenylpropionate methobromide, cyclopropyltropine 8-
hydroxy-xanthene-8-carboxylate methobromide, cyclopropyliropine 9-methyl-

fluorene-9-carboxylate methobromide, cyclopropyltropine 9-methyl-xanthene-9-
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zafirlukast, MCC-847 (ZD-3523), MN-001, MEN-91507 (LM-1507),

VR 131 "t¥F-K-8707 and L- 733321, optionally in the form of t QT/EWOOS/OMG’SO
racemates, enantiomers or diastereom&2tptionally in the form of the
pharmacologically acceptable acid addition salts and optionally in the form

of the salts and derivatives, solvates 10and/or hydrates thereof.

Particularly preferably the LTD4-antagonist is selected from among

montelukast, pranlukast, zafirlukast, MCC-847 (ZD-3523), MN-001 and

L A Rl A SRR crvnit
phetmacotoigieallycdbgepyaltuprapidtanititiod seitifmiaisionials meﬂ@tmmide
?@??n%?lés wf&gj %HYﬁén%%"@é %Pé ;ﬁ‘\%ﬁﬂ%@' c?é)f tﬁ 9 hydroxy—

ion sa Aarmaco oglcal cept |ch
xarthenists- nmibdwtmtpab@?mbmmldg dremeaha»-mraé)gém@téhsamsg carboxylate

SRS IO AN G OYSISE . BLoRIQUTGE ISKAREIRso, wopeno

hydrosulphate, hy ophosphate; h nate hydronitrate,’

@y@%ﬁm@ateemg&mémtwamm@ﬁmmﬁyﬂmmt@ ﬁgﬂﬂm@maﬂayé

in
e e A e SRR A ornencs
W@b@gulpt%meﬁwbmmoaaﬂymdmﬁ@m@éﬁm solvates or hydrates
gggg@ethanesulphonate By salts or derivatives which the

LTD4-antagonists may be capable of forming are meant, for example:
alkali metal salts, such as, for example, sodium or potassium salts,

WE‘E!ﬁ?&éhrﬂlﬂﬁbﬁ@%é&éﬁ%@%‘%ﬁ:t%ﬂﬁﬂ?%?ﬁrd%%%oﬁ{}ﬁ‘&ﬁum

acetates, propionates, dihydrogen phosphates, palmitates, pivalates or
foratieR LW Q! FORBYIrOTEAIRRTT EPSRURICE el Tharnacpirgically active

Fé%!l@ﬂ@'@&salﬂﬁgﬁsartﬁé’%B@NMH@H%@W@?@%@W@Bﬁtam chloride,

@ﬁmmd@,ﬂesr@@héﬂwmnaﬂl@sma(q%mmwasymm@wsm MaIRe

003t At LYSIPRORYIMSIIRXARZYiNRate, succinate, benzoate or p-
41(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,Ndiethylamino)-1-oxo-2-buten-

10&;@@%@0@%%@ (RIS mg@,dgdmﬁasulphate methanesulphonate
ehlgrRsdiness RO AALSN & dpiaRN Qa2 hite e

yIIamlno} -7- cyc ropylmethoxy-quinazoline,
dasphE ﬁy@gﬂﬁ%fzgd{[@e’thanesu!phonate are particularly preferred.

(morpholln -4-y1)-1-0x0-2-buten-1-yllJamino}-7-cyclopentyloxy-quinazoline,

T T

éprmﬁﬂﬁcjebfﬂéﬁ!i@@%BiﬁMﬁW%m@mQWﬂ#@lﬂ@@Hﬁ@n preferably contain it in
4-[(3-chlorg-4-flu

TR FRAIPA AR QD6 RlNR SRR Broids SRERGHY H36) - Yiigh- B ipn from
Woylleriootd -[f B tesabyefwimiiziend«ainagmingous form in the

éﬁ@?ﬂga%%%ég%%gﬂ?gg%n alré?:]o?dl{ééélt(oRt)h% ?H%???éy ?tibsy&rgfgr)é%f ?o use

wiyinehd syelepiopyisieshauey-grionsigelinghich is known from WO 03/000265.
4-[(3-chloro-4-fluoro-phenyl)amino]-
6424(S)-6-methyl-2-oxo-morpholin-4-y1)-ethoxy]-7-methoxy-quinazoline,
EH(Frcosteroids used here are preferably compounds selected from among

R A S A T A
triamcinolone, budesonide, fluticasone, mometasone, ciclesonide, rofleponide,
dexamethasone, betamethasone, deflazacort, RPR-106541, NS-126, (S)-
fluoromethyl 6,9-difluoro-17-[(2-furanyicarbonyl)oxyl-11-hydroxy-16-methyl-3-0xo-
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buten- l }vmlno) -7-cyclopropylmethoxy-quinazoline, 4-[(3-chloro-4
HIBrEERY §aMhino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1- ﬁﬁ%ﬁ@?%’%mao

7- cyclopentyloxy-quinazoline, 165/215
4-[(R)-(1-phenyl-ethyl)amino)-6-{[4-(N,N-bis-(2-
methoxy-ethyl)-amino)-1-oxo-2-buten-1-yliamino}-7-cyclopropylmethoxy-
20quinazoline,
4-[(R)-(1-phenyl-ethypamino]-6-({44N-(2-methoxy-ethyl)-N-ethyl-

AR RGN A Y BB A REPTSERHBRE AR 5.1 6.9-
iiférydoe iy Dedning}- B3NP Imathod ety NImetayidusto] Keakors-17-

%E’E’%}@gﬁ%’&%ﬁ#r@fﬂgﬁQﬁﬁ%@g}ﬁ{@m@p&gﬂ{gs enantiomers or

[Nasterahyezopihaneofapi antidnalbninnibl Taxo o hecatsyiues)atives,
SafEaoanYI rp%nﬁy %ﬁg{ne 4-{(3-chloro 4
uorop enypamino

dimethylamino)-1-oxo-2-buten-1-ylJamino}-74(R)-tetrahydrofuran-3-yloxy)-
R raleren i soro Sl g S SR e
rchgﬂ]aﬁfmomqsmmmﬁymmms%ﬂmg dlutieastine, mf(@%‘lﬂ@@@ﬂl
hqrphey! n@d@%&!&?n%g%wéemﬁo’lIﬁd“%'?-\ﬂmﬂ@fﬂﬁé%zd ifluoro-

buten-1 - SOyI)amlno) 7-cyclopentyloxy-quinazoline,

AJHZMBERWRIBRS BRI iRy E e 6-methyl- -3-oxo-androsta-1,4-diene-17-
DB S AR dr PRSI B BTG R xy-16-

xy- WO 2006/11154 CT/EPZOO 61680 170/215 quinazoline,
mpivhorxa-filorsptenyigammod st (d- N%e‘tﬁﬂémﬁwoln@% -optionally in

ﬁ@g&%ﬁ’ﬂ%\ige&%i@:@%‘éﬁhﬁﬁﬁ@%@ﬂa@a&%ﬁ%@ﬂ%@%'Hl?optionany in

(
Ehfoferan M dhsptrify BarRRyivetives. S aimp amgiarmeyatasdiorepien-1

- yllamino}-7-[(S)-(tetrahydrofuran-2-Amethoxy]-quinazoline, 4-[(3-ethynyl-
ﬁphenyl)amlno] -6,7-bis-(2- metho ethoxy) uinazoline, 4-[(3-chloro-4-

sy EGHROI 3 SRR gt RSB RSBy afipasone,

raeiResiNgelesonide and ( J fluoromethyl 6,9-difluoro-17- {(2-
4 [(R) (1-phenyl-eth %amlno] -6-(4-hydroxy- phenyl) -TH-pyrrolo|2,3-
dponvsaRenyoxyl-11-hydroxy-16-methyl-3-oxo-androsta-1,4- diene-17-

%M@r&ﬁﬁ%%&f@n@‘lﬂﬂ@fﬂﬁ@%ﬁr‘ﬂﬁiﬂiﬁ@]rﬁt{%ﬁ@ﬂégdéﬁ@thdﬁf@r@Q)rl OX
0-2-buten-1-yllaminol-7-ethoxy-quinoline f([3 -chloro-4-(3-

HARISFEXBRLS INgRAhaRYIRRIARAIY. B e ! ﬁ’(@?t%fﬂ@&ﬁﬁﬁérﬁﬂ%ﬂﬁfﬂé’rth‘fﬁs

abmaitadlafidRn Ryl ed Resune,
44(R)-(1-phenyl-ethypamino]-6-{[4-((R)-6-methy1-2-oxomorpholin-4-0)-1-o
X0-2-buten-1-yllamino}-7-methoxy-quinazoline, 4-[(3-chloro-4-

M@@f@@ma@w@bﬁ:ﬁé (eaigBelnréfylaricexe-arguiansloyliriminnivés, hydrates

(tetrahydrof ran methoxy um oline

gr[(sé)hﬁ% effﬁé’%dﬁ ‘Examples of possible saits and derivatives of
ﬂ%{étél?biﬂjé)m@ﬂ@etﬁmw ﬁtbié) m,@th@m%bwﬁpm@ﬁmm—br 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 enprofyllin, theophyllin, roflumilast, ariflo {cilomilast), tofimitast,
pumafentrin, lirimilast, arofyllin, atizoram, D-4396 (Sch-351591), AWD-12-281
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tetrahydrofuran-2-yOmethoxy]-quinazoline,
%y[caaz_%qﬁ%;/%% enylamino]-6-{[4- PCT/EP2006/061680
(5,5-dimethyl-2-oxo-morpholin-4-y1)-1-62&%buten-1-yllamino}-quinazolin
e, 4-[(3-
chloro-4-fluoro-phenyl)amino]-612-(2,2-dimethy1-6-oxo-morpholin-4-y1)-et
hoxy]-7- methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenypamino]-6-[2-(2,2-dimethyl-6-o0xo-

ﬁ%@’%ﬁ@ﬁéﬁ(ﬁ%ﬁ@ﬂl'&H@SQSF@UXQJE QU Y PE Y RO H1D8E8IIY
G &y NRHEINEPE B2, LORGATREDALHIGIMIGARHT)-SNEH0EN- (3 5-

o ey B cveopos e ioxybengpmice
i=ledidetRokPREmetathexyglidazdifa, 10b-hexahydro-8-methoxy-2-methyl-
%@Q&St#@ﬁﬁﬁrﬁgﬁﬁg?mﬂ@?mm%@?%ﬁ'}iﬁgbi}%@ﬂ%mﬁ@q@ﬂ(ﬁ)-1-(4—bromo~

25pipe -methoxy-quinaz

Wﬁﬂiér&%ﬁﬂfdﬁ@@ﬁémyﬂfﬁﬁﬁiboxyphenyi]mzfpyrrol_idone, 3-(cyclopentyloxy-
QLW%Q@HQWFIP—??@U ZXL%?%Z@QH&WTQMW@%O]MMW)—2—

4-[(3-chloro-4-fliorophenyl)ami trans-4-methanesuIﬁhon%/lamlno-cyc
IBYERAACTY/ Sighi T iRRehExEFliaRsmidoxy-4-methoxyphenyl)cyclohexane-1-

%ﬁ@b@@ﬂf%éié}??f%?ﬁs ﬂ?{&ﬂ@?gt}:éygﬁggi‘—@-r%@&éﬁylmethoxwaﬁl-

yloxy)-7-methoxy-quinazoline,

giffecsamprRibpRIBIHSYGIRIfHRICEL QNRBRA-cyano-4-(3-cyclopropyimethoxy-

Tineridine ' ) nerm (s ;e N
Jﬁ%ﬁgﬁ%@%ﬁ%ﬁ%ﬁg%ﬁﬁmm’ (R)-(+)-ethyl[4-(3-cyclopentyloxy-4

RifdpMEARCAy varB RN RlacHEis)-EiralrpityitimSgriapentyloxy-4-

Pk geRI ety W B RAR EL ARG BB RO ARISSN 1B X Bihy dro-7-ethyl-3-(2-
fluoro- enypamlno]-6-il-Rmethoxymethxlgcarbonyg-plperldln-4- loxy}-7-
thignyiyanmsanrale[3,4-c]-1,2,4-triazolo[4, 3-a]pyridine and 9-cyclopentyl-5,6-

%K?&Blﬁ}t@tﬂ?ﬁ@(%ﬂhﬁ)%am GRipe1adi)-3;ylaxazongieaiayase,

oline, 4-[(3-chloro-4-fluoro-phenyl)amino]-641-(2-acetylamino-ethyl)-
8@@ M@|%Tq%gfﬂgwmﬁm@nantlomers or diastereomers and

BRI haHRiahemd) arinekeologically acceptable acid addition salts,
5 tetrahydr’(?)@ran-&yloxy -7-ethoxy-quinazoline, 4-[(3-chloro-4-fluoro-
SRbRIsaRMEREEaeS Jran-3-yloxy)-7-hydroxy-quinazoline,
4-[(3-chloro4-fluoro-phenyl)amino]-6-(tetrahydropyran-4-yloxy)-7-(2-metho
xy-ethoxy)- quinazaoline, 4-[(3-chloro 4-flugro-phenyl)amino]-6-{tr
8 ShE

s AV e out ek R R R o

iRFnilast, arifio (cilomilast), arofyllin, atizoram, AWD-12-281 (GW-842470), T-
10[(3-chloro-4-fluoro-phenyl)aminol-6- S-44 inz4- r

AT i G5 1 e B U 524858 ¥H hoo7, 2
44(8rohr@ Hithionto phanyRepinlie-4-yl)-4-difluoromethoxy-3-cyclopropyl-

B R e B P Ss pstR ey viow - F-methoy
%E&?h@ﬁeﬁﬁlﬂq@cﬂ@mﬁ)ﬁﬂm b@a(swtrlaiwd' r,?wanwmmuh ly)<17—423yan0-4-(3-
acetylamino-ethoxy)-quinazoline, 44(3-chloro-4-fluoyo-phenyl)aminol-6-
TR P RS e - Pt o4
el 84methoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol], 9-cyclopentyl-5,6-
dihydro-7-ethyl-3-(2-thienyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-alpyridine and 9-
cyciopentyl-5,6-dihydro-7-ethyl-3-(tert-butyl)-9H-pyrazolo[3,4-c}-1,2 4-triazolo[4, 3~

alpyridine, optionally in the form of the racemates, enantiomers or diastereomers
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?;80%/ ,por%phenyl)ammo] -6-{1- [(plperldln -1-yl)carbonyl]-piperi ?fé‘P%B?)afoemao
methoxy-quinazoline, 4-[(3-chloro- 4 quoro -phenyl)amino]-6-(1-

amlnocarbonylmethyl piperidin-4- onxy} thoxy guinazoline,
4-[(3-chloro-4-
fluoro-phenyl)amino]-6-(cis-40-[(tetrahydropyran-4-yOcarbonyll-N-methyl-
amino}- 20cyclohexan-1-yloxy)-7-methoxy-quinazoline,
44(3-chloro-4-fluoro-phenyl)amino]-6-

(GirrbhloREng rm@fé}rbfﬂﬂaﬂﬁl@%%%ﬁbﬁ@ﬂ%@d@é‘ﬁt@ﬂ%%r&ﬂ&?%n salts,
7- methoxy uinazoline,
@qt@amﬁfmfﬁ%ﬂ%ﬁﬁﬁo] 6-(cis-4-{N-Rmorpholin4-yOsulphonyg

-N-methyl-aminol-cyclohexan-1-yloxy)-7-methoxy- quinazoline, 4-
% 3-chloro-4-fluoro-phenyl)aminol]-6-(trans-4-ethansulphonylamino- c¥clohe

ey ieaRdHBg E Rk idRRdor is selected from among roflumilast, arifio

fcl(Sneidare-4rBaaria: ORmyPaieal(&(l-842470), 2-carbomethoxy-4-cyano-4- (3
methanesulphonyl plpendln -4- onx -7- ethox -quinazoline,

PR MR OBR b TR PR RNIRLEABRERY bRRScslsAugno-4-(

Wy Brojsinesineioxfaisiraaetiiexyphenyt)cyclohexan-1-ol], atizoram, Z-15370,
4-[(3- chloro 4-fluorg-phenylami bé -641-(2-methox acet 83ptli_pcfldln4 ylo

,%,f_y;c@pﬁ@ty{o’;c gﬂﬁé&l}r’? u%gg @thtenyl) -9H-pyrazoio

Hril3rbi0r8-41Himetery Dapinepéntyl-5,6-dihydro-7-ethyl-3-(tert-butyl)-9H-

30(cis-4-acetylamino-cyclohexan-1-ylo 7-metho uinazaline,
E-\[% 4y} 1,2,4-tr1azolol4,3-a} gyrl)c?l%e opt%on)a(}/yqi thé c;rm of the

u ne
e e o2 s s tereot

oline, 4-[(3- chloro 4- quoro phenyl)amino]- 6 (cis-4-{N-[(piperidin-1-
yOcarbonyl]-N-methyl-aminol-cyclohexan-1-yloxy)-7-methoxy-quinazoline,
44(3-

Syaicid dlditiopseaityiaithinblsbricisolo it metbptalipe zzins Wwyldatherabove-

B eH R BB S A e ARG gy Lo ramee
@Mmir{)dm@r}ﬁﬁmmmzﬁmmmzﬂmé}ydrobmmlde hydroiodide,

4- hI -44 2:(2- lidina- ]
S A A gl s
plydrti'lgwlmatd - Bn{dr&avetptey| mydryBeee batey| kyiperidirad.ygxd pii@anaéeh

e |nazo e,

R AR e BT RS R 3efe and hydro-p-
mmmqupmrmaﬂmmréf{a(@elmww%kjamwwmmlde hydrosulphate,

4r?§»eth O% err) én %mlno %eém?{(xﬁ H}ﬁéﬁﬂ%@a%‘gn&n -yloxy)-7-m

ethoxy- qumazollne 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-

#‘?BW I%Fépa ey Wﬂf@? é%?y'Bstl]Qé& SHRBRIABRAOIRG StiHEs R4 from

uaro- enyparnln

Biisopgopyloialokesdnytanpddin-zafirduydst . MéGox84 glHadsAe), MN-001, MEN-
jord- i o
xyg@?ﬂg&%fys/ﬂgz:%\?gmeﬁfr? f('%’ﬁﬁ' neEyRRineenrloReand ¥ 8ifluoro-2-
mwmof@m@hﬂ%i}mh@mqés@m {droxy-2-propyl)phenyljthio)-
%%‘Jﬂ%%%&!%@% aninol-eyalaRese LY R b HRERIRBIERB pyridin-
ﬁw@rﬁﬁhﬁtbﬁ@M%bﬁﬂhﬁj%é@o(ﬂelﬁmﬁ%mb)@)%mﬂ@m&)ﬁbaﬁﬂézoI|ne

%I%Eyl)thio)methyl)cyclopropane acetic acid and [2-[[2-{4-tert-butyl-2-thiazolyl)-5-

benzofuranyljoxymethyllphenyl]acetic acid, optionally in the form of the racemates,
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%Qstlz‘%y!!-ﬁtﬁﬁyl)amino]-641-(2-methoxy-acety1)-piperidin-4-y|o>gé—17lg’lg% 06/061680
i

hoXxy-"quinaZoline,
4-[(3-ethynyl-phenyl)amino]-6-{1-[(morp&&fhhe4-yl)carbonyl]-piperidin4-ylox
y}-7-methoxy-quinazoline,
4-[(3-chloro-4-fluoro-phenypamino]-6-{1-[(cis-2,6-
dimethyl-morpholin-4-yOcarbonylppiperidin-4-yloxyl-7-methoxy-quinazolin
e, 4-[(3-

%ﬂgmr&aﬁ@%mg%}%m%déﬁwﬁhw@ﬁﬁ%ﬁrﬁé@ﬁé{%ﬂi@ﬁaﬁy

eridin-4- 25yloxy}-7-methoxy-quinazoling, 4-[(3-chloro

fAssRPEHER ] L spissn@ optionally in the form of the salts and

ARipatgadIeyRiale LahtisPivayeapRpxpspiperidin-4-yloxy}-7-methoxy
quinazoline, 4-[(3-chloro-4-fludro-phenyl)amino]-6-{1-[(N-methyl-N-2-

methoxyethyl-amino)carbonyqg-piperidin-4-yloxy}-7-methoxy-quinazoline,
‘ﬁ’l[@erabir the LTD4-antagonist is selected from among montelukast, praniukast,
chlqro-4-fuoro-phenyl)amln(;)\)jé6-(1-ethgl-p|per|d|n-4- loxy)-7-methoxy-quin
&adiiast, MCC-847 (ZD-3523), MN-001, MEN-81507 (LM-1507), VUF-5078,

34 R-ghtorosfidfiuorazaenyviiamial i ink3onathowetndisadesylmintiomers

eridin-4- yloxy}-7-methoxy-quinazoline,

&’J’[@ﬂ:ﬂﬁ{@mﬁ%@Dﬁﬁ&@%éﬁﬁh@ﬁ@tmq@h%armacoiogically acceptable acid
AR IRARPL N BRRAPADG 680 b3 2 e salts and derivatives, solvates

methox%prop [-aminopcarbonylppipetidin-4-yloxy}-7-methoxy-quinazoline,
gmfypr ydraies thereof.

chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-methanesulphonyl-N-methyl-ami
no)- cyclohexan-1-yloxy]-7-methoxy-quinazagline

Eﬂ@ifdﬂﬁﬁ%-ﬁ‘fﬁ[?dﬂpw ﬁ)}b'ggﬁﬁ@ﬁ\j@gomst ismsélected from among montelukast,
istarfuitiracetirNncasthyt@misay-crcobsxan-Uox-ZraeHEnyeasazon-1507),

ne, 4- _ . . ,
SRunAbYdL e JRTBIE D6 dRRREIBR PR IRBA R IR BB SH- PRYoNally
iovanefrorne hioske iaaralidgically acceptable acid addition salts and optionally
4-[(3-chloro-4-fluoro-phenyl)aming]-6-Brans-4-(Nmethanesulphonyl-N-met
R ) O BRSSP @A RGBT TS theroot
4-[(3-chloro-4-fluoro-phenypaminop6-(trans-4-dimethylamino-cyclohexan-
%%gégﬁlaﬁgi %EJ%X {%wmﬂ%emgﬁ%[?ggﬁ@yﬁ{ﬁeptabie acids which the LTD4-
h@&@gomb@iméy;&b)@wmuléItslfﬁaﬂﬂiwgﬁla}iﬁlm@anbmmmﬁaﬁs&n&lbcted
Xy- quinazoline, , . .
T BB s B e 5o R P MRS
Frethopyib eS| ¢tyanycrethuanpBoretteptyfioninatdineyda(@aleate,
st Ry ATl A DSt AB Ry RBRIMAP RE e,
B Bechialatd dhydroplenydiaminal-ébdneyato gipdridimds-toluenesulphonate,
15vloxy)-7-methoxy-quinazoline, cetuximab, trastuzuma BX-EGF, and
PR DD R R ARy e
tigteheomete theddofdromethanesulphonate. By salts or derivatives which the
LTD4-antagonists may be capable of forming are meant, for example: alkali metal
salts, such as, for example, sodium or potassium salts, alkaline earth metal salts,
sulphobenzoates, phosphates, isonicotinates, acetates, propionates, dihydrogen

phosphates, palmitates, pivalates or furoates.
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ﬁgr{ﬁgy in fstﬂtﬁ form of the pharmacologically acceptable acid a@é%zooams 1680

ereof, the solvates and/or hydrates thereof. 20Preferred
EGFR inhibitors are selected from amdf§4-$(3-chloro-4-
fluorophenyl)amino]-6-{[4-(morpholin-4-y1)-1-oxo-2-buten-1-ylJamino}-7-
cyclopropylmethoxy-quinazoline,
4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,Ndiethylamino)-1-oxo-2-buten-
1-ylJamino)-7-cyclopropylmethoxy-quinazoline, 4-[(3-

@fm%rﬁéﬁliéc?ﬁ%ﬁ%'l%%‘%l@&éf@?%lf;?'EB%BMWQ%%&%&%&W%%%Q 4-{

[lamino)-7-cyclopropylmethoxy-quinazoline,
Shepd-puerspianypamine]-6-{j4 (morphohn-4 yh)-1-oxo-2-buten-1-yijamino}-7-

@?&%%'Wﬁ%ﬁo&&’&%%%lw HESTHARIFS £ IRPSHRAAYYAHIRBTBIIG (N, N-

Q’fﬂ’é‘i’dfa{ﬂlﬁ‘é)rb3pﬂéﬁﬁ)§h¢ﬁi&)ﬂ@{M@(R@@rﬁé‘ﬂﬂ?ﬁ@@%@%@%ﬁﬁm%kme 4-[(
&ﬁ@rg @HW{S‘FM%‘}] BHnlo ?ﬁ'ﬂ@fg@ iﬁé qligge-2-buten-1-

4-[(3-chloro-4-fluorophenypamino] R -6-methyl-2-oxo-morpholin-4-
Y pm@@ $- gyﬁg}prppylmethoxy-qumazo me 4-[(R)- 1 -phenyl- ethyf)amzno] -6-{{4-
3-

g%d Al I6S)-0eyahydiefurapidringxyRerinazslinfoxy-quinazoline, 4-[(3-

hloro-4-fl
P S K N R T R T T R R
Buien-4-yildA{mbn-ylapisplopgalapiagyineiosinalingzelittero-4-fluoro-

4-{ 3ch|oro4f|uoro hen I)a
T R L e

$11&8nino)-7-[(S) (tetrahydrofuran 3-yhoxyl-quinazoline, 4-[(3-chloro-4-fluoro-
chloro 4 fuorop enypamino]-6-({44N-(2-methoxy-ethyl)-N-meth Iamlno%
a&ﬁn\ th yl); 1-oxo0-2-buten-1-

i? BURS-4-Uh Abhicy: W‘%&@ékﬁ?&%@]}ﬂ&ﬁ&& TRGIR.

ﬁ#t':ﬁ?m -dyclopropylmethoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyljamino]-
5f|uoro§henyl)am|no] -6-{[4-(N,N- dlmeth¥let in0)-1-0x0-2-buten- 1&'!)%%”% (3

p-,{:zcgg bﬁéﬁ’@ﬁ%ﬂﬁq@ﬁ%ﬂb‘ﬁﬁg‘o'm 4-y oxyJ-7-methoxy-quin
AH B E-pherpras Ry DaminsE-{4NLis-Riettb xy-ethyl)-N-methyl-amino]-1-oxo-2-

P e S thok RSl SRR -
ﬂdb?g%ﬁm@m@%WMJdemgkﬁmpxymw?aufem;thnmhm} -7-
oxo-2-bute amino y, ylmet azolin

e Ur AT T - CARSON B o B e a2
ﬂﬂbu’éeﬂylelﬁ}amlﬁﬂhﬂ}ﬁycb@@{wﬂmathaﬁ}awm@zmmfopmpylmethoxy
4- henyl I)a ino

2T e A oD R A AR ARG -
@yﬁlﬁpj‘opwmembmeqbdnyﬂmm‘eo) -7~ cyciopropylmethoxy—qumazolme 4-[(R)-{1-

3- ch 44luorop 4-(N,Ndj |no -2-b

R %aﬁﬁh‘}g ? ?@@%% rp]éagng oe§<fy y‘krgguma Yoiine, mo‘])—xf?-oxofﬁt%uten-v
$HjEsrohoro- éyﬁﬂmamwnwmﬂwwitﬁﬁ&ée(imﬁl -ditR)flephimo)l-Bimdlaminol-6-({4-
ﬁ\ﬁ@(ﬁ Mkﬁ%"?‘a@% U %?Ntet gp%(?ré)ful%rj ? glog BQ B eﬁzplﬂ%mmo) 7-
ﬁvomhﬁwmoww{m(ﬁlanﬁﬁﬁxmmmHﬂmhtﬂb&m}am’rm@t}ﬁ}{%kiN N-

ten mino)-7-c entylgx n
#ﬁrg%pﬂe r%”?argﬁn &xé #) ZB GrEX %]%‘#n i’%f)l}'nﬁRz} g?rgmpd’%ﬂjran 3-yloxy)-
quinazoline, 4-[(3-chloro-4-fluorophenyl)aminoi-6-{{4-(N,N-dimethylamino)-1-oxo-
2-buten-1-yljamino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline, 4-[(3-chloro-4-
fluorophenyl)amino]-8-({4-[N-(2-methoxy:ethyl}-N-methyl-amino]-1-oxo-2-buten-1-
yitamino)-7-cyclopentyloxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)amino}-6-{[4-
(N-cyclopropyi-N-methyl-amino)-1-oxo-2-buten-1-yllamino}-7-cyclopentyloxy-
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ropyl-N-methyl-amino)-1-oxo-2-buten-1-ylJamino}-7-cyc
o 101% PERRBo6/061680
guinaZo ne 4-[(3-chloro

4 quorophenyI)amlno] -6-{[4-(N,N-dimefH{{lafgino)-1-oxo-
2-buten-1-yllJamino}-7-[(R)-(tetrahydrofuran-2-yl)methoxy}-quinazoline,
4-[(3-
chloro-4-fluorophenyl)amino]-6-{[4-(N,N-dimethylamino)-1-oxo-2-buten-1-
yllamino}-7-[(S)-(tetrahydrofuran-2-y1)methoxykquinazoline,

%uL ﬁ&@w‘%a&%&v&% FubrISHEAN SRR A RINRAFRIIASIamino)- 1 -oxo-

3-chloro-4

Zslnut%pwﬂwaﬁﬂhaiums(i@tr@dwfbmwaﬁgpﬁmﬁ)@mwm@mr@rﬁ(&

Rl-AORRER SRy l ammo} -6- &4 (N, N- dimethyiammo) -1-0x0-2-byten-1-
) (1- phen I ethylfamino]-6-(4-hydroxy-p phenyl)-71-1-pyrrolo[2,3-
FRRdmel(S)- (tetrahydrofuraﬂ -2~ yf)methoxy] quinazoline, 4-[(3-ethynyl-

ﬁé@ﬂ Mk% BloLBd-funtepRsRvbABINglRIkAAN M'@;{@)&ﬁm}@ml ox
0-2-buten- min 1,5 -ethoxy- qum@lme 4-{[3-chloro 4
Wﬁﬂ? n

filisromeen {Rrémarehelipsdqd: ﬁf&ﬁﬂﬁéghmﬁmléﬁfwgmmmo

YOpHaA henyl)-7H-pyrrolo[2,3-
m%%%ll%pggﬁgq@%hyDarﬁn%{]l if(anl)ng me ﬁyi?%dgoxxy phenyl)-7H-pyrrolol

DRy SV J&%@W@%ﬁ%ﬁﬂ}@hﬁﬁa@w&&.ﬁa{% AeN-

i RiRrifio) WQ@Q%%&MQW% EB?@O@{H@%%%&@& {[3- Chioro 4-(3-
fluorop enyDaml)n?E)6 {[4- (morpho 1 -1-oxo-2-buten-1-yllamin

H:RFQ SHIPXN Bjiu %m ﬁgethanesulphony! € hyl)ammo Jmethyl}-

foliG@chlonendribiarmmben Yﬁ@fﬁnﬁ}r@nyl ethyl)ammo]~6 {[4-((R)- 6 -methyl-2-oxo-
({4-[N,N-bis- (2 methox yl)- amlno) 1-0x0-2-buten-1-yllamin

m@fﬂ]ﬁg}m&ryﬂéﬁ-@% Qﬁng't Hkadigtd -methoxy- qw 220l 74 -[(3-chloro-4-
%@r@ihﬁﬁbﬂj@hﬂﬁﬂ?@l{[ﬂcﬂn@o{%olm 4-y1)-1-ox0-2-buten-1-yllamino}-7-

5 5 ?{gd%%’la% 8)(3(/)1)%3{ QQ}I’ qumazoh%)éof ﬁgtgglolrc}/ lllaﬂugggp%%ﬂ%ammo] 6-
@{ﬂqm;u EW@LQ ﬂh@hﬂk@f@lﬂﬁ@h%ﬂ?ﬁ%ﬁ1d6n@t|2ylic@eﬂx0~m@mhtdm74 yl1)-et
meino uinazo . ) .
R e R e K Aol o Al BV RS YR R -14-

: 15 stmati [(B-bﬁ@lrﬁbb&!@ﬁﬂf-anyk) JQRethaxyiensingatinecd4(@inazoline, 4-((3-

chloro 4 f@'&ré% %h% % 1@ }%é éimet 35 n%)é%ﬁé)ﬁ?ﬁ Shin- 4%%)e%oxy

ﬁﬂﬁﬂ#@hi@tﬂnﬁémrﬂe 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl-6-oxo-
phe %amgz@ﬁé% ﬁﬂ@%ﬂ%ﬁaﬂ%%f&%ﬁ Berf)drhnetjhg%]eéﬁ?n 07hrr1%e4 (3-
fdﬂummphﬂnmlbﬁmhmhﬁlémﬁed] BuBA Peditbetiyj})6-oxo-morpholin-4-yl)-ethoxy]-6-
Ed%%?g#}éﬁﬁﬁ% %tgﬁn{% wgg.z glﬂirt]a‘]eézoime 4-[(3-chioro~4-fluoro-
@mgmum}ﬁy{dqmnwwhﬁimﬁh@)ewqamtanaﬂr}é],-ethoxy} -7-methoxy-
T R e e e O Rl L
b{perldm -4-yloxy]-7-methoxy-quinazoline, 4-[(3- chEoro 4-fluoro- phenyi)ammo 1-6-
(trans-4-amino-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenyl)amino]-6-(trans-4-methanesulphonylamino-cyclohexan-1-yloxy)-7-
methoxy-quinazoline, 4-[(3-chioro-4-fluoro-phenyljaminol-6-(tetrahydropyran-3-
yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-phenyl)amino]-6-(1-methyl-
piperidin-4-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{1-
[(morpholin-4-ylcarbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-



10

15

20

25

30

ethox%/ q}l)'“nazo“ne PCT/EP2006/061680

Z}Nf@z?:?'n P uoro phenyl)amino]-6- (tetrahydropyran -3-
yloxy)-7-methoxy-quinazoline, 17172
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1- methylplperldln -4-yloxy)-7-metho
xy-quinazoline, 4-[(3-chloro-4-fluoro-phenyDamino]-6-{1-
[(morpholin-4-yOcarbonyqg-piperidin-4-yloxy}-7-methoxy-quinazoline,
4-[(3-chloro-4-

Qfé)%@h%rﬁwm&ﬁncé 6 %rﬁ(@?ﬁ&%&%‘i}%‘%@@ﬂﬂyﬂ B@ﬂfﬁ'ﬁ APV methoxy-

methoxy- quinazo

ABazialine- A{(i3renisteny Buatephe pseninalSylpigrrindtisgiuinaethoxy-
Qipengn 4- y|0>c<§g? %ﬁ'ﬁé‘? Rk %H%gﬁﬂ% BV RINHo-ethy!)-

7- met oxy-quin zo Ine,

@RS@H@%&&%&B@I@@W&&W@MG 4-[(3~chloro-4-fluoro-phenyl)amino}-6-
g%ﬁe%yi %Wno G%R}%tr ydro n -3- y|!)n>f§ dytﬁﬁ%%qﬂﬁ&g%%ne

@}[@ayﬁﬁjmno 1-6-((S)-tetrahydrofuran-3-yloxy)-7- hy roxy-quinazoline, 4-[(3-chloro-

SRR VFJHJ T (iAo AR %éﬂ%gg)ﬁf(%wr?éﬁmgx PR
quinazoline, 4~ hloro-4- fluoro- phenyl amino]-6-{trans-4
[eeiimREAiRen trdd3upkRyiaftin el reRaH LY RifiRsmethoxy-quinazol

r{]@lrﬁe{ﬁ $15RIH8)ulphonylaming]-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-
uoro- phe%gz’ammofG {trans-4-[(morpholin-4-yl)carbonylaminol-

IGcgblerEALR ARy R hRIHBRY RriiFtofinE morpholin-4-yljcarbonylamino}-
4 ForRE-A- I oy PhaaRY IR zoline, 4-[(3-chloro-4-fluoro-phenylyaminc]-6-

{trans-44 morpholln -4-yOsulphonylamino cyclo exan-1- onxyi 7-methoxy

{iars-dolB1e s Y/ispresde THeCas oIS ¥R A2daKY,- 7 -methoxy-

Hlid=cnRe; 44%9@1%@9%#6%&@& %Y(@‘aréh‘)ﬂ@?@ﬁy?aﬁ?—ﬂ ~yloxy)-7-(2-
acet lamino: ethoxy)-quinazoline, 4 loro 4 fluoro-phen Ffﬂ%iammo
ARy AR aZ et %h'IBFRJHyﬂ%THoOE BRAkSsin

?iéhdéﬁydropyran 4- yioxy -(2- methanesulphony!amlno -ethoxy)-quinazoline, 4-[(3-

chloro 4-fluoro-phenyl)amino]-6- {1 perldln -1-yl)carhony ericlin-4-
SRJpre-SitheRrssE g Nf iRl RsHaionil éCBFEé?PY)}LRFRFEﬁ‘%”(f Yloxy)-7-
A RRMYHPSHRY: wqesl@mcﬂfdmmo?onm{éﬁwmm@;ehm

4-[(3-chloro-4-fluoro-ph 4-{\-Rietrahyd 4.
O RRA A TR O YR O3, P R o Ban Elc> Coro-4-

4%@@@&6)%4)&mmpbqaw)aqwg}&@iwwymmmwmwﬂpwmmm -amino}-
Exraga%%%mi;?m%cﬁgéﬁ%ﬁ]&@é g]\z}e h(? )%I%umng?ulcr)]t% -phenylyamino]-6-
m@mn@mwmmhmw &Mwmwmmmwmiﬂhex@ydowexammme&p -7-
uinazoline,
R ears A KRR PR R i N qpgrohotin
?Dﬂi}nslﬂﬁwymmhmw griraredvndodiatioriody)-7-methoxy- quinazoline, 4-
e amin
R SR amine s s e aciabeKlg mino-cyclohexan-1-

%K%Wmﬁrﬂwmazolme 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-
ﬁ%%rﬁ'% Sk e RN RIBE AN EXNNE, - Ea e RIBRBY - fluoro-
phenyl)amino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-(2-methoxy-ethoxy)-
quinazoline, 4-{(3-chloro-4-fluoro-phenyl)aminol-6-[1-(2-methoxy-acetyl)-piperidin-
4-yloxy]-7-(2-methoxy-ethoxy)-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-
(cis-4-acetylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoling, 4-{(3-ethynyl-

phenyl)amino]-6-[1-{tert.-butyloxycarbonyl)-piperidin-4-yloxy}-7-methoxy-
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}H [!-(l)?gﬁ(%oro i fuoro- -phenyl)amino]-641-(2-methoxy-acety1)- plpen((:flw P%OOWOMG&O

xy]-7-(2-methoxy-ethoxy)-quinazoline, 174/215
4-[(3-chloro-4-fluoro-phenyl)amino)-6-
(cis-4-acetylamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline,
4-[(3-ethynyl-phenyl)amino]-6-[1-(tert.-butyloxycarbonyl)-pipenclin-4-yloxy
]-7-methoxy- 20quinazoline,

‘huﬁﬁa%!amé(' Q ?ﬁﬂﬁﬁ%ﬁeﬂ?ﬁé‘?ﬁ% @Y(t%iréﬁﬁ}e?%%éﬂﬁit@é)(y -7- methoxy

quinazoline, 4-[ c loro=4-fluoro-phenyl)amino]-6-(cis-4 iperidin-1

viRaBeina) %mﬁﬁhkﬂrarﬁnﬁwm IRMPeLP-E ﬁTéﬂE‘H &zanh-e

yﬂﬁgﬁbon [l-N-methyl-amino cyciohexan 1-yloxy)-7-methoxy-quinazoline, 4-{(3-
hloro-4 fuoro pheny Iamlno -6-(cis-4- {N (ﬁ‘?e ethyl-piperazin- yOcarbon

ﬁsﬂﬂmeﬁwﬁmb%y RIRBRIR 1SRy N et piraiasdine! -Yl)carbonyl]-N-

bR flEofRshexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fiuoro-
25phenyl)amino]-6-{cis-4-Rmorpholin-4-yl)car onylamlnokcyclohexan 1-yl

SRAy RBIRek PGtz linerpholin-4- yi)carbonylammo] cyclohexan-1-yloxy}-7-
%@&@ﬁhﬁﬁ@&fﬁdﬂhﬁ[{@aﬂ&?@lﬂ&% Eﬂw@?ﬁ?%ﬁﬁﬂ@j@-ﬁpﬁlﬂmﬁsvrrohdln

din-4-yloxy}-7-methoxy- qumazollne 4-[(3-chloro 4 fluoro
ohuhs RS in irdeshbihmsiesearsRAzas B nBleyRABuRTer
hhene inazphRerpholin-4-yl)carbonyl]- p;per&dtn~4«yloxy} -7-(2-methoxy-
4-[(3-ethynyl- phenyl)amlno] -6-(1-acetyl-piperidin-4-ylo ayg
:%ﬂ?é‘t%% ﬁ%ﬁ’ﬁ?@hrﬁe[( -ethynyl-phényljamino]-6-(1- etyi piperidin-4-yloxy)-7-
4&%@%@)&%@1@{!&4@?{(@1&;@@%@ Mﬂﬂmﬁ?{@%ﬁhyl plp?ﬂdiﬂ -4-yloxy)-7

t t
e 4 e el S eI
DR R T-IRitHOarinRZIe, 4-[(3-chloro-4-fluoro-phenylyamino}-6-(1-
4- [(3 C Ioro 4-fluoro-phe

@W&rlﬂﬁ'f%%ﬂ}g mln%@ﬁ%&l&ﬂﬁ%iﬁg 4-{(3-chloro-4-fluoro-
%ﬂ@‘\?nmﬂ@ﬂ@q@%ﬁm@lﬁm?@f@dwﬁpm@@wnwhgpw@mm4

ylox meth
ARG A e HTReR e R RS OIRISFS My iaipe sy cloneran-
ylgmy7=met@qumnmmme 4-[(3- chioro 4-fluoro-phenylhaminol]-6-{cis-4-[N-(2-
hIoro 4-flugro ami
RAEEHI ﬁéﬁ% TSREEIORean-1 Vieyh-7-melhexy-auinazoine. +
M Bretdynyl-phenyl)amino}-6 -(piperidin-4- yloxy) 7-methoxy-quinazoline, 4-{(3-
%ﬁreethﬁfnp}/hgnﬁfgnzmoing] ‘? &’ Pner g‘x WP) El@eertl}gloﬁ( Y y&una q'methoxw
epblrymdeﬁxheny&l)[:timEtbkﬁy@-maenylt}wwy}ajcétﬂ)[(mmpdmim-ﬁwwpmeﬂrqmpersdin—
AR R senyaminRapA (G ahR - e RmRgo o 26
ﬁ%ylmtbr}d%mqb&mﬁya—@uyh}mmbneyl] piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-

glir%%t% O{rilgooi) ngggcarggg y -@%#Kﬁ&%ﬁ ime‘h"yo&yaa%onggd? iperidin-4-

@/J@%(B? methoxy quinazoline, 4-[(3-chloro-4-fluoro- phenyl)ammo] -6-{1-[(S,5)-(2-

T L

fdumn@qﬁml)’a[{ﬁﬁd]ﬂer{’l‘{(@sy@(@henyl)ammo ]-6-{1-[(N-methyl-N-2-
Y, nyl ' %\%’ 4-[(
qum Hr#ﬁ &Wﬁ oro 4 Vﬁﬁsﬁﬁ){ gn%#a@n@?&?}% (@VJ%
chloro-4-fluorc-phenyl)amino}-6-( 1-ethyl-piperidin-4- yloxy) -7- methoxy qumazo!me,
4-[(3-chloro-4-fluoro-phenylyamino]-6-{1-[{2-methoxyethyl)carbonyij-piperidin-4-
yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-phenyl)amino]-6-{1-[(3-
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meth hyl-amino)carbonyll- ridin-4-yl 7-meth inazolin
eé 2%x et ¥54% ino)carbonyll-piperidin-4-yloxy}- ethoxy-qui algg TI/E 21 006/061680

chloro-4-fluoro-phenyl)amino]-6-(1-ethylZpiptridin-4-yloxy)-7-methoxy-quin
azoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-[(2-methoxyethyl)carbonyl]-piperi

din-4- yloxy}-7-methoxy-quinazoline,

44(3-chloro-44luoro-phenyl)amino]-6-{14(3-

%%lfﬁ%%?&%%ﬁﬁér%m&oéa%%w% B@%&IH'E SERNT-FIBRRGIHIAARNL, 4-((3-
anmmmffummmmmﬂbamnm}@f&gm(mmﬂwmmwwfmﬂwt@msno)

Eﬁ%’ﬁﬁ%oro }afgl)uor 0?%’1@ Tr?(:;(\ﬁgg'i@%m@?w -chloro-4-fluoro-phenylyamino}-6-

pheny

[&M(wﬁmwmlmﬂwmwmm@mwww stisrgquiinazsiline, 4-

loro-4- luoro en amin frans-4-methyiamino lohexan-1-yloxy)-7-
I}gj %1 oro-4- fuoro 9 nq}no Erans 4-met armno C)y(iohexan 1l-y y vr

OR§ Wﬁa@r@ﬁa&amom 4 fluoro-phenylamino]-6-{trans-4-(N-
FrlEFrEIN QLT AHIRIORRAGAN }?mﬂ%% ABFEkEN-1-y on;i 1-7-methoxy-quinazoline,

methanesulphonyl-N-methyl-amino)-cyclohexan-1- onx?/ 7-methoxy-quina
#bliechioro-4-flucro-phenyl) ammo -6-(frans-4-dimethylamino-cyclohexan-1-yloxy)- -

‘Hﬁ?re‘ﬂ'%?{ 4 Hﬁ@rﬂ@ewﬂ@@r@m@ IR AiRB R HEMARIAME] B URARREXRR-

yloxy methoxy guinazoline,

ziﬁ{(@f @Miﬂd@ﬁf%‘&bh?ﬁﬁib}dsamm@éﬁmRﬂ%@*ﬁrﬁo}{i@chmﬁWy
‘hM@%hﬁbam'ﬁg}c?ﬂﬁf%h&)f%r%é%ﬂ&%}a%@?@{ﬁ@ﬂ@%tﬂ?i -6-0x0-

4-[(3-chloro-4-fluoro-phenylhamin 2,2-dimethyl-6-oxo-

yietrahydreiuran: &mﬁﬁihﬁ%ﬁ%ﬂ%&% 4(3-
ilRs- M&@O@"%ﬁﬁﬂ? Flgﬁlmﬂéfﬂﬁﬂéﬁg&ﬂ&@iﬁlpendm -4-yloxy)-7-

chloro-4-fluoro- phenyl)amlnoL methanesulphonyl-piperidin-4-yloxy)-7-
maisRsingzsling, 4-[(3-chloro-4-fluoro-phenyljamino]-6-(1-cyano-piperidin-4-

483 shtorQsthivpraonhienibrnnalGrk sy aastoiRAHEIM-ABX-EGF and Mab ICR-

yloxy)-7- methoxy gumazollne and cetuximab, optionally in the form of the

e epriieaalbnihifsiersor dﬁ%@%@ﬁ@@tf@?@ﬁ'%ﬁ%ﬂfﬂﬁ%%%@f"he"EOf
thstiepRalmaeRiomiedlyfapeopakia Ao grailpa salis mseatidhrignivatesls

and/or hydrates thereof. It is partlcularlﬁ/ preferable within the scope of the
phesent iR AebrisLRRURIdY EEISS-IRAERSrs which are selected from

among 4-[(3-chloro-4-

10fluorrrophenél1§m|no ’ﬁﬂ'gl mor eh((})tliled frglrps %n%?1924b (tSerrl:hllo)F(lammo} -7-
4@%&@@@%@@6%@]@%@@@%% 2-buten-1-yllaminc}-7-
e i T R S
xﬁéthwamm@uie@xbz buten-1-yljamino}-7- Cyclopropylmethoxy quinazoline, 4-[(3-
}ﬁlﬁé?{g”%@éﬁﬁﬁ%@@ﬂ%&58”{[3Ypl%yés%”é 8'{*‘&%0)- 1-oxo-2-buten-1-
{Behenphanunebfrib Bkt matuydirzoime)cHiRIK14pnBrgthetky) @miat]-6-{[4-
?r%)%/r_p holin-4-yl}-1-oxo-2-buten-1-yllamino}-7-cyclopentyloxy-quinazoline, 4-{(3-
chloro-4-fluoro-phenylyamino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-yl}-1-oxo-2-
buten-1-ylJamino}-7-cyclopropylmethoxy-quinazoline, 4-[(3-chloro-4-fluoro-
phenylyamino]-6-{4-{(R)-6-methyl-2-oxo-morpholin-4-yl}-1-oxo-2-buten-1-
yllamino}-7-[(S)-(tetrahydrofuran-3-yl)oxy]-quinazoline, 4-[(3-chloro-4-fluoro-
phenyhaminoj-6-{[4-((R)-2-methoxymethyi-6-oxo-morpholin-4-y-1-oxo-2-buten-1-
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uinazoline
q'V[%Z(Q,Hf"é]'a)ﬁZri4f°:fuorophenyl)amlno] 6-({44N-(2-methoxy-ethyl)- NmefH;/FP%qOG’%TGSO

noJ-1-oxo-2-buten-1-y1}amino)-7-cyclopféByfmethoxy-guinazoline, 4-
[(R)-(1-phenyl-ethyl)amino]-6-({4-[N-(tetrahydropyran-4-y1)-N-methyl-amin
0]-1-0x02-buten-1-yl}amino)-7-cyclopropylmethoxy-guinazoline,
4-[(3-chloro-4-
20fluorophenyl)amino]-6-({44N-(2-methoxy-ethyl)-N-methyl-amino]-1-oxo-

; S ylaming) 7 VAOYE9H] gy 4 ) inol-
?F@@ﬂ%}rc’?ﬁm{éﬁ%ﬁm %Rnﬁpo(]&?g%gall?%z% &-chioro-4-fluoro-phenylamino]
(&r[lﬂ dﬁie@wla’fhm&qxcmmméﬁ =4-yl}eathoxyF T Rptenstydngaeing -4-[(3-

P&@ﬁﬂo ri0€]> -6- E -[N- Igg methox eth))si) -N-meth I ammo] 1-0x0-2-

ethynyl enyI ethoxy-€e gumazo
41[(@)1(1 ﬂh@mn@h?ygamyﬁy(mﬁmwﬁ@ﬁmw Htﬁwr@hdpm}fl
ilme ylamln r@@i@g[ﬁu{gﬁ {H’ Qﬁ% ﬁ%}%wﬂn )A%E?r?%l f@rﬂ?'{;ﬁa’?kino} r

w@q&%ﬁeny@w@mm]%I{ﬁ)(@pb&&wtﬁywbmmﬂ}&d%ﬂ ALy g-2-

Al in
4 [ 3- chloro Ju%)wﬁgiy%é%%m&%j gﬂéﬁgﬁ?l}g CVC*ODFODYImethoxy

ﬁ@m@om@erﬂ@ ﬁnﬁb?wh@mbé}ammln%{é wjéﬁe’w@mz@uﬁazatmeethyl

4a£\@ho -1-oxo-2-buten-1-yllamino -7-cyclopropyimethoxy-quinazoline, 4-[(R)}-(1-
30ethynyl phenypamln y 5)5 |r¥1etk? p2\'loxo mo%/ ﬁolln 1)-1-0 {( H

1-
dbanviesiny \ATaM - E{ﬁn{gz@[ﬁ@ethoxy e%/hyl) N-methyi- ammo]yi ~OXO- 2 buten-1-

§n06 1@%39%%@/EP200§/2061 ]@%%5{]@%@ PR theny; “ethyhamino}-6-(4-

%ﬁﬁmgﬂgyﬁ?&ﬂwﬁ Nﬂﬁ%}ﬁb&gf}m}ﬁbwwtﬁzﬂm&amlm) -7-

Iﬁ‘\ethoxy uinazoline, 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,N-
fluoro- phenypamln féﬂrans -4- amlno cyclohexan-1-yloxy)-7-methoxyquin

RRIBY BTN breXe-RBHE IRl (Rinetzhydrofuran-3-yloxy)-
ra@maf@%pho(osl@mm@-%zﬂl%@@%w@%ﬂ BLEAQKY NIRaE M N8mino)-1-oxo-

&&M%%MQ&W RriRdfB XtetraRyare YAl B Y Ry INRERF ik HR O-4-

Fubkbphenyl)amino]-6-({4-[N-(2-methoxy-ethyi)-N-methyl-amino]-1-oxo-2-buten-1-
chloro 4-fluoro- phe amlno] -6- {1 morpholln 411)carbonyl]-piperidin-4-y
Ik 9)"n?n tw&gmg( @umaz me 4-[(3-chloro-4-flucrophenyl)amino]-6-{[4-

‘M@W@ﬁyﬂwmd@hﬂ%’ﬁﬂ%m}&c@mﬁﬂﬁmﬁ YY) -7-cyclopentyloxy-

th I
O R R
%Mh?eW&MémWPHZRR)e(téh{é?nﬁhi@fmﬂﬂiyl%ethoxy qumazohne 4-J(3-
F[f[‘ergg) L;“c'g?c?ﬂme% Oy Ry A A N iR A I a2 NN ten-1-
filleioipbpaylisini mk@ﬁd&m&#&R@Mpﬁet%ﬁﬂ@c@sbmWW%ymw

P R onqgpiangRine. 4-(3-chioro-s
iWoﬁW}bmW]manWhUm@hﬂWQEZ@ﬂ@[ (vinylcarbonyl)amino}-

3 chl ro 4f m 6- CIS =4 N Rm hoI| bon
R R e R e r‘ﬁaz'z%fi Hero[2,3-
ﬂ}ﬁﬁ&raﬁldmﬂ 3Immhbﬁﬁ)dnfmno]ﬁ6f@mn&hﬂenyl)ammo] -6-{[4-

dimethylamino)-1-oxo-2-buten-1-yflamino}-7- ethoxy~qumohne, 4- {[3 chioro-4-(3-
fluoro-benzyloxy)-phenyllamino}-6-(5-{[(2-methanesulphonyl-ethyl)amino]jmethyl}-
furan-2-yl)quinazoline, 4-[(R)-(1-phenyl-ethyl)amino}-6-{[4-((R)-6-methy!-2-oxo-

morpholin-4-yi}-1-oxo-2-buten-1-yllamino}-7-methoxy-quinazoline, 4-[(3-chloro-4-
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ethansulpho lamino-cyclohexan-1-yloxy)-7-methoxy-quinazoline
Pl

fluoro-phenypamino]-6-(1-methanesulpi&/iSpiperidin-4-yloxy)-7-(2-metho
xyethoxy)-quinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-0-(2-methoxy-acety1)-
piperidin-4-yloxy]-7-(2-methoxy-ethoxy)-quinazoline,
4-[(3-ethynyl-phenypamino)-

e L e L e R T e

AttetrahatinbirardsydnmtRprpkadinazsdearbd3iNoneethiiareproydmmino]-6-
Z gﬂl i'xpﬂ?g%% (AR -lé’[ﬂgm WbEp -ox0-2-buten-1-ylyamino)-7-
C 4-1l Inoj

hloro-4-fluoro nyl) cis 4

ﬁﬁir@hwﬁmmwaa%ﬂ:mféhﬂm =giaIGEeNan. 1 4ibkyativmdirendianarelt-{4-

@m thyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten- 1-ylJlamino}-quinazoline, 4-{(3-
chloro 4- ?uoro henyparﬁlno] 6-{ 1)2 (2-oxopyrrolidin- y1]ypeth>; Ctplperldln R

@lylgwé-jgmfm@hg;ay&gmagbﬁqg (2,2-dimethyl-6-oxo-morpholin-4-yi)-ethoxy}-7-

FiEEeY lmm@rﬂ'@&\(&@%%cﬂ@%ﬁﬁﬂﬂﬂm?ﬁ@] 6-[2-(2,2-dimethyl-6-oxo-
7- methowumazo ine,

“pheartnamiAdl B 1tavathraivenair-ulymsippxyl-quinazoline, 4-[(3-

CWQ?(YE MRIRBaminol-7-[2-(2,2-dimethyl-6-oxo-morpholin-4- y_/) ethoxy]-6
(3- ethyny henyl)amlno] 6 -(1- methanesuIphonylplperldln -4- onxy)

é( XyEH@h 6??’#@&?(‘3’ HRRIA VB IOGHRRR) dirlidofgqrr-4-fluoro-

thaxy) W .
Oﬁpgr:w rz};%lﬁfrﬁlgg[c? 4? %m%f)ﬁcgoggny &Eﬁéﬁ? 144?/{] oxy F;W?ne?thoxy

SHnaER RS aoR ST RAT AR} -6t ietKAaRReny!-
WWM@R&QQQ(Q%%%@W@CNWO 4-fluoro-phenyl)amino]-6-

methox[i/eth yl-amino)carbonylkpiperidin-4- tyloxy }-7-methoxy-quinazoline,
4{{@3 -amino-cyciohexan-1-yloxy)-7-methoxy-quinazoline, 4-[{(3-chloro-4-fluoro-

HHerHaihperBhemiaminelttalyhipeseifdtafernckanetbagkgum

azoline,

AehemsiginazeiasHeHeaR bR RemdRIHRlRHS AN HRRNran-3-

WrRIRINO)- ﬁ)@ﬁb@%@wﬂaéﬁ@ﬁmb7ﬂ@t@ﬂmw&aﬁhﬁ%henyl)ammo] 6-(1-methyl-
4-[(3-chloro-4-fluor

@b’ﬂ%‘?‘u‘}l%%Miiwﬁ@ﬁtmxé(c%}i‘ﬁ?ﬂ\‘@ﬁrﬁ A8 oLPetbHuRER ARG RYYFRIn0)-6-{1-
rnﬁtbqwomuqu}amoﬂ;m%am@mrﬂdlymwpmnw)ﬁmy@t@wéz@nﬁe 4-[(3-chloro-4-
b %&%Eﬁgﬁ Clofﬁ(gﬂyfgg)]/ﬁ Eg)ig%mn?a IIE/ )c%;’ lgfr}la %IBgrldln -4-yloxy}-7-methoxy-
Eﬂ@tﬂ%ﬂo[ﬂNMﬂaﬂﬁﬂuWM%%WW]@Q@b@K@m&W)WWthOW

0 azo . . .

RIS oSS ARGR A ARGt RaARRviamino-ethy)-
%ﬁb&ﬁ@h%@biy}]@%ﬁﬁ@@mmﬁl@E,OHF{¢3-Chloro-4-ﬂuoro—phenyi)amino}~6-

- 3- -4-f| h 0]-6- . .
R R e B io7 el A S RAEEICE o
){)h’énmwhmmb}eﬁuﬂﬁakunmhydrofuran 3-yloxy)-7-hydroxy- qumazohne 4-[(3-chloro-
hl d t in-4-

f)[gé‘t'ﬁ%x;cﬁ Qfﬂéyom{%i%]d{t % n%&ho%ﬁ% mazcgf)r(ﬁoe {WOX
anmazé{ﬁmr@-ﬁﬁmybmmm{ﬂphmbaaennqqkﬁ}lwbpméﬂd|n -4- onxy) -7-

th X um 3 chlorg
%ﬁoro ﬁ)é%ﬁyno Yk rgm)og eétl%hne)aanA -yloxy}-7-methoxy-quinazoline, 4-

)E(ﬁxgbﬂwmét-rﬁlotxyaqphrwzyjbmlm]dﬁ {trans-4-[(morpholin-4-yl)carbonylamino}-

rnJ %%@)%/I% ﬁ 4{)& %%%ﬁﬁquﬂ] I%oxyf h1e %)?f? I(%?ngz% iiRe, phenyljaminol-6-
disaonaihf(imangholin-4-yl}sulphonylamino]-cyclohexan-1-yloxy}- 7 -methoxy-

PCT/EP2006/061680
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Wg&%é@e {sggmates enantiomers or diastereomers thereof, opti %455106 1061680
form o pharmacologically acceptable acid addition salts thereo

the solvates 20and/or hydrates thereof! 4ti¢ularly preferred
EGFR-inhibitors according to the invention are the compounds selected
from among 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-
(morpholin-4-y1)-1-oxo-2-buten-1-ylJamino}-7-cyclopropylmethoxy-quinaz
oline, 4-

%ﬁlﬁa%ﬁm@ 4RSI RTHIPREA RIS Tecb A QAR B g sy )- 7-(2-

@Wﬁ@%&ﬁﬁ&ﬁ%@@%ﬁ%ﬁ:%@yﬁ&%@uﬁ%im!no 1-6-

1tg§ Br8fyran-4- !oxg) -7 S2 methanesulphonylamino-ethoxy)- qumazohne 4-[(3-
fluoro-phenyl)aminol]-64 6-methyl-2-0xo-morpholin-4-y1)-ethoxy]-7

I@iﬂa@&wf&mﬁ%ﬂwf)ammo }-6-{1-[(piperidin-1-yl)carbonyl}-piperidin-4- yony} -7-

FristheiagutHzorrhanyamnRl-a-(asb gityl)Nmethyl-ami
noJ-1-ox ksa-Egdbuten 1-yl a[mno -7-cyclopro T‘7[)y|§I)§nTeth05>1?3)(/¥‘g?1|nazg)hne 4-[(3-

@@‘am%wtmmﬂwgmrmp%ﬂﬂ!&ﬁ(@%i SRy RE Bifre,

H(SHIR%- ﬂuoro henyl)amino]-6-(cis-4-{N-{(tetrahydropyran-4-yl)carbonyl]-N-
quorophenyI)amlno {[4- mor holln 4-y1)-1-oxo-2-buten-1-yflaminal-7-

Wetbyoaan 195598 IT?E‘WOB @xyeauinazoline, 4-[(3-chloro-4-fluoro-

[ﬂ%ﬁ%}] AypB- ?cbé)mﬁﬂhil?%wml?ﬂcarbonyl] -N-methyl-amino}-cyclohexan-
4-[(3-ethynyl-phenyl)aminol-6

(58N RHIKY: %B}ﬁmﬂw AR 1eBi Y bihararRhamyheiReh S ig-4-(N-

€E(n”rc{(@holm 4-yl)sulphonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
chloro-4-fluoro-phenyl)aming]-6-(trans-4-methanes tIPhonxlet ino-cyclohe

)géﬁnf@ @&)47 em élufWBernyl)amsno] -6-(trans- ansulphonylamino-
Eothiser4 W?)mﬂw@@mud@ﬁrﬁazohne 4-[(3-chloro-4-fluoro-phenyl)amino}-6

tet d /-met 4-[(3-chl

et r°%¥ SRR O P e P EHEIES e rantipes uoro-
W@H}a }-6- (1 -methanesulphonyi- pipersdm 4-yioxy-7-(2-methoxy-ethoxy)-
éB Chl é%,%ﬂ (grt%n f}amlncg%mz ino 060 Y{ r?ildm Ehggethgétyi )-piperidin-
%{f%ﬂwwvfﬂhéﬂwmmi@émezwmrm{m%ewmwﬂfmetbqo«yewlmmo} -

R e —

W@ﬁ?tmmﬂmmyllmnbﬂx@wkycarbonyl) piperidin-4-yloxy}-7- methoxy

A A e SR AR - Tps o
xylifanthexy-{(Giuirolng; ful(@qstemy| Jamino]-6-(cis-4-{N-[(piperidin- 1-
45 %Jé?{:é))?y ﬁ I}% ¥q] 51(52 met oxgetqy ey bbam nlt;?]%gglré 4 r’}/al%y}\e (-

w\ﬂdsméﬂb{;:eﬁ;w}ﬂmﬂmwmem;ﬂg&%ﬁhm%wlﬁﬁxmmﬂﬂwdwﬂbﬂeyiki\f—
PRSI o bR e SRR R el Tuore-
(pﬁmwh)mqymwi?{msemﬁmmm&zeﬁné)carbonyiamino] cyclohexan-1-yloxy}-7-
rpo )}%8% né‘y&‘%#}'%&;@@%@&hﬁﬂ(jﬁg §pﬁéﬂ$”§’rﬁ%§'~%~?¥§f9 —Q PGS E)S/rro lidin-
4ﬂﬁaihwi@@fﬂudmwmwﬂﬂm@hﬁwm%mﬁﬂ@etﬁdwmh@rﬁfﬂUOfO“
phenyliaminol-6-{1-{(morpholin-4-ylcarbonylj-piperidin-4-yloxy}-7-(2-methoxy-
ethoxy)-quinazoline, 4-[(3-ethynyl-phenyl)amino]-6-(1-acetyl-piperidin-4-yloxy)-7-
methoxy-quinazoline, 4-[(3-ethynyl-phenyl)amino]-6-(1-methyl-piperidin-4-yloxy)-7-
methoxy-quinazoline, 4-[(3-ethynyl-phenyl}amino]-6-(1-methanesulphonyl-
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- |-amino)cyclohexan-1-yloxy]-7-methoxy-quinazoline,
ﬁ [(N%a’c[ ﬁ?tgﬁ:)ﬁgﬁluoro-phenyl)amino]-6-(trans 4 PCT/EP2006/061680

dimethylamino-cyclohexan-1-yloxy)-7-rhetRéXyquinazoline,
4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{N-[(morpholin-4-
yl)carbony1]-N-methyl-aminoycyclohexan-1-yloxy)-7-methoxy-quinazoline,
4-[(3- chloro 4 o
fluoro-phenyl)amino]-6-[2-(2,2-dimethy1-6-oxo-morpholin-4-y1)-ethoxy]-7-

%ﬁﬂéla@’?—%%%%ﬁf%ﬁ%ﬁ%%ﬁ%ﬂnﬂl,s",“%f’ii%lé‘r&@zﬂ'ﬂlﬂf&éﬁf&%ﬁémino]—ﬁ-(1-
phenyl)amirio]-6-(1-methanesulphonyl-piperi |n-4-y|oxy?,-7-methoxy-qU|na
FoRtevhRiperidin-4-yloxy)-7(2-methoxy-ethoxy)-quinazoiine, 4-{(3-chloro-4-fluoro-

SHSRrb 1B P18HER p@éﬁéﬁyﬁﬁﬁerm@ﬂ%ﬁyyﬂ?%ﬁiwho
xyqumazolme,_g&';mnally in the form of the racemates, enantiomers or

CELEESUEIE iepfidltearp iRtRB ORI Bhe-henasfbdrmire-cyclohexan-

aG e Aeithaddiiomasmlis LgI8UnibrsolNalss AU IMAIRES-(cis-4-[N-(2-
oo W 2008 1%1549PCT/EP%(006/061680 TS I;Nyja%:f%iégditigcrils )

ARt peaibrhalionag by mirebeasiehpaevinte e EaRtRMisiERg zoline, 4-

' ' . L, ddfied 4-[(3-
O R B P e BRI 4

R BHEpIELSRE MR ERIRRORARS M) cRRRRSIR- ylrerhdraagthoxy-
2JuiRERBsAe. I EORRRTOME NYSRARGIAEE! NyGroRyRaraa - RIBRIABIperidin-

hydrooxalate, hydrosuccinate, hydrobenzoate and ) _
%M%’-‘kﬂt&rﬂ‘é%%‘élﬂ}br%ﬂ%?é%?@fe?‘%%rﬁyaf(é?éﬁrﬁHGEC?W@@BPBFH!B@J“@“{'* [(cis-2,6-
RyHOBIPRA S HBITCRPDSERRIAY YHRIMINARIA®RD-7-methoxy-quinazoline, 4-[(3-

Eédromethanesulphonate. 10 Examﬂ%is of dopamine agonists which ma

Qs prersrBRERWIRRIReK 6L ~@sréwéﬁ‘wmoaﬁféﬁﬂ)Cafbonvfl-p¥Pefidiﬂ~4*
emgCripeth3aheaekne!mp Baghyarorygrantrénghbsyridmineiaplidd(s, S )-(2-
pramipexol, roxindal, ropinirol, taljpexol, terguride and viozan. An
(B Pl T it e G HRS PRV R P 1055 ey e“'g)‘/@&tﬁ@‘é{f
t@@imgaglﬁé!wwd é%m_meh-nd' ﬁ@@d?am)%}rﬂiﬁayaém%nmﬁ@mf sf_i%ﬂly
acceptable acid addition salts and optjona rates thereof which ma
sy LR DR e S SR BT e AR e, 4-1(3-
f@ﬁmﬁﬁ]Wl%@@bﬁwmaﬂtiﬁﬁﬁa-@ﬂmb 'm@@?]@éit&-@r@meamm:ﬂfoxyaquEnazoline,
e e, aceutica ccept e wni are selected from the ., .

L e D re e 0 e Db Aipericin-a-

aiskyethankswiphamieaslide 2a6¢ethacio-4dfnars pleihyslaenints]-asid -[( 3-

e B A RIS AL AR g,
epinastihécetirziieyizeiast6;[dxofdhidiath imastdphstipkNloratédgiremino)-
e, oo S SN, J R etind e A UNG BATIRLy hamino]-6-
[cis-4-(N-acetyl-N-methyl-amino)-cyclohexan-1-yloxyj}-7-methoxy-quinazoline, 4-
[(3-chloro-4-fluoro-phenyllamino}-6-(trans-4-methylamino-cyclohexan-1-yloxy)-7-
methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyllamino]-6-[trans-4-(N-
methanesuiphonyl-N-methyl-amino)-cyclohexan-1 ~y|oxy]~7-methoxy-quihazoIine,
4-[(3-chloro-4-fluoro-phenyli}amino}-6-(trans-4-dimethylamino-cyclohexan-1-yloxy)-
7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyljamino]-6-(trans-4-{N-
[(morpholin-4-yhcarbonyl}-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline, 4-[(3-chlioro-4-fluoro-phenyljamino]-6-[2-(2,2-dimethyi-6-oxo-
morpholin-4-yl}-ethoxy]-7-[(S)-(tetrahydrofuran-2-yl)methoxyl-quinazoline, 4-[(3-
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é%)c %Zarﬁg%rg\ml_ne, phenlramlne, doxylamlng, chIorop_henoxamg@réEpzooﬁms1680
imennydrinaté, diphenhydramine, promethazine, ebastine, desloratidiné

and meclozine. Any reference to the abd¥&-Hentioned Hi-antihistamines
within the scope of the present invention includes a reference to any
pharmacologically 30acceptable acid addition salts which may exist. WO
2006/111549PCT/EP2006/061680 183/215 Examples of PAF-antagonists
preferably include compounds selected from among

e aliele = ! | : AR hie
i
ereteprorapiraraing, odditiyeriotonfetivgarg=glaenyl)aminc]-6-(1-cyano-piperidin-4-

rgwﬁpgﬁnﬁaﬂ?&gua{ur@ﬂm%mfr&%ﬁﬁ%rmaﬂ%sﬂer{é‘a%mk%%ﬂﬁ@9&@
,3- 41,4]diazepines. MRP4-inhibitors used are preferably compounds
JaleRred adRRANIAG N AeEHiadhpfaepmeshyheyeediroticomly ieHbrilerm of the

gﬁﬁ'&’;ﬁ{%!9@%@{?%%%9%%@!@?&%@9!%%9W@fﬁereof, the solvates and/or

ehydroepiandrosterone 3-sulphate, dilazep, dinitrophenyl-s-
(RERRIMISSStradiol 1748-glucuronide, estradiol 3,17-disulphate,
estradiol 3- glucuronide, estradiol 3-sulphate, estrone 3-sulphate,
flurbiprofen, folate, N5- formyl-tetrahydrofolate, glycocholate,

divisongrbieHsity rfeinpimystiviuHrererontushBthRERS SRUBNFITEAN to use those
ketoprRigRiditbrcieliernsid SdrRRede. aptharerie. bro-4-
(@3-[%—(7-chloro-2- umoll%ethenyll henylp|]3- ,

TSRMmEt Hﬁ\ﬁ%‘ﬂ@k@(&éf&m TRt rSpPrspanisie-dcylipmino)-7-
EVRBhEBY R tHIWOLE QN E e HEC RENRY (MeysaRIRRFNSFRASIE- L4~(morphoﬁn-4—
probenecid, PSC833, sildenafil, sulfinpyrazone, taurochenodeoxychaolate,

tduir b adeR o bR -,%ﬁb?@ma%%va%{'@&Fdnnﬁoéd&ﬁ@aaaO—‘*—ﬂUOfO-
PHRAGIR IR TECA-((IRELIRGIA AN ARPHTASH SiPYAd A0 RtsmRIY- 10

the form of the racemates, 20enantiomers, diastereomers and the
m‘ﬂ&'ﬁﬁ%@@n%{&%@}%ﬁf@ré&'@é’élﬂﬁ)ﬁh%&ﬁ%ﬂ&“ﬁyéfﬁl%é?%%é‘ﬁﬂ“Oro"
Piederakinine]levERIiG-Biaiethio-thexdsemof PB4 IbHeISAd Prapertng -

D 5‘%85'5{9 o A L A Rl S S
methyl-amino]-1-oxo-2-buten-1-ylfamino)-7-cyclopropylmethoxy-quinazoline, 4-
I(R)-(1-phenyl-ethyhamino]-6-({4-{N-(tetrahydropyran-4-yi}-N-methyl-amino]-1-oxo-
2-buten-1-yl}amino)-7-cyclopropylmethoxy-quinazoline, 4-[(3-chloro-4-
fluorophenyllamino]-6-({4-[N-(2-methoxy-ethyl}-N-methyl-amino}-1-oxo-2-buten-1-
yl}amino)-7-cyclopentyloxy-quinazoline, 4-[(3-chloro-4-fluorophenyt)amino}-6-{{4-
(N,N-dimethylamino)-1-oxo-2-buten-1-yllamino}-7-[(R)-(tetrahydrofuran-2-
yhmethoxy|-quinazoline, 4-[(3-ethynyl-phenyllamino}-6,7-bis-(2-methoxy-ethoxy)-
quinazoline, 4-[(R)-(1-phenyl-ethyl)amino]-6-(4-hydroxy-phenyl}-7H-pyrrolo[2,3-
dlpyrimidine, 3-cyano-4-{(3-chloro-4-fluorophenylyamino]-6-{{4-(N,N-
dimethylamino)-1-oxo-2-buten-1-yllamino}-7-ethoxy-quinoline, 4-[(R)-(1-phenyl-
ethyhamino]-6-{{4-({R)-6-methyi-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-yilamino}-
7-methoxy-quinazoline, 4-[(3-chloro-4-flucrophenyl)amino}-6-{[4-(morpholin-4-yi}-
1-ox0-2-buten-1-yllamino}-7-[{(tetrahydrofuran-2-yl)methoxyl-quinazoline, 4-[(3-
ethynyl-phenyl)amino}-6-{[4-(5,5-dimethyl-2-oxo-morpholin-4-yl)-1-0xo-2-buten-1-

yllamino}-quinazoline, 4-[(3-chloro-4-fluoro-phenyljaminol-6-{2-[4-(2-oxo-
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%ﬁ#@%(%ﬁ%ﬁéinhibitors and MRP4-inhibitors, the MRP4-inhibitorlgcwﬁ5320%,061680
preterably being selected from among N-acetyl-dinitrophenyl-cysteine,

dehydroepiandrosterone 3- sulphate, dliE#&]? dinitrophenyl-S-glutathione,
estradiol 3,17-disulphate, flurbiprofen, glycocholate, glycolithocholic acid
sulphate, ibuprofen, indomethacin, indoprofen, lithocholic acid sulphate,
MK571, PSC833, sildenafil, 30taurochenodeoxycholate, taurocholate,
taurolithocholate, taurolithocholic acid sulphate, trequinsin and zaprinast,

%W@gﬁw!&mmtgmm the¥Roxy-quinazoline, 4-[(3-chloro-4-

2006/111549PCT/EP2006/061680 184/215 racemates, enantiomers,

dlestereberS RS fHansARBY ARy SebeyRbd-Haadameiheys
yiRies Aneseah deARNRMHOPHSI RIS R LGSR0y to the use of

RP4-inhibitors for preparing a Spharmaceutical composition for treating
rRihanssUpRIBIKARINRYINTE B PeAR-AMsthRMrinazoline, 4-[(3-chloro-
MR!B&F@BW%M@é@@%t@@%ﬂ%ﬁ@ﬁd%dﬁ@ﬁ%ﬂ@h@@féuinazo!ine, 4-[(3-
preferably being selected rrom among dehydroepiandrosterone 3- |
ShisHard; baeraorhienyheaminnlrtud -HinBIpRaAER:4ndisAErR A h PiRGERHGTERYIOXY}-7-
IHEM dxcjaslirrliRipie, aRlionai io-hadera shéhgiasamsies piperidin-3-yloxy)-7-

enantiomers, diastereomers 10and the pharmacologicall acc:ﬁ)table acid

A0aHEN s aRa F A S HIRSEr MO K PABRYOR BRAibierg friupmino-
tegaceIpaiRECA R FRTLIRRBISSHaraLinads K@veHitt dbguarble.g.

chromatogr_ap% on chiral phases, etc.) . By acid addition salts wit

SRRy G TR S S RO RS SRR ol (3-ohloro-4-
FrieedegHenm) amang-therydacivndese Mydrohyesmide s symreiogidashexan-1-
e il -1 perin-
hygrreitriaginiderimaraiesy o rmansaiegutyatrommea|at€es-chloro-4-fluoro-

e e B a1 cycinenan-
hystiepyosrhatasxinglinfanairaies-JaddnyshomdibarephiphgiaisiacFaetrans-4-
e AR e R <o
deltwe-phenyllaminol-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-(2-methoxy-
ethoxy)-quinazoline, 4-{(3-chioro-4-fluoro-phenyl)amino]-6-[1-(2-methoxy-acetyl)-
piperidin-4»yloxy]—?—(z-methoxy—etho'xy)—.quinazofine, 4-[(3-ethynyl-phenyijamino]-
6—(tetrahydropyran-4-yioxy]-?-methoxy-q‘uinazotine, 4-[(3-chloro-4-fluoro-
phenylyamino}-6-(cis-4-{N-[(piperidin-1-yl)carbonyi]-N-methyl-amino}-cyclohexan-
1-yloxy)-7-methoxy-quinazoline, 4-[(3-chioro-4-fluoro-phenytjarmino]-6-{cis-4-
[(morpholin-4-ylh)carbonylamino]-cyclohexan-1-yloxy}-7-methoxy-quinazoline, 4-[(3-
chioro-4-fluoro-phenyl)amino}-6-{1-[2-(2-oxopyrrolidin-1-yl)ethyil-piperidin-4-yloxy}-
7-methoxy-quinazoline, 4-[(3-ethynyi-phenyl)amino]-6-(1-acetyl-piperidin-4-yloxy)-
7-methoxy-quinazoline, 4-[(3-ethynyl-phenyl)amino]-6-( 1-methyl-piperidin-4-yloxy)-
7-methoxy-quinazoline, 4-[(3-ethynyl-phenyi)amino]-6-(1-methanesulphonyi-
piperidin-4-yloxy)-7-methoxy-quinazoline, 4-{(3-chloro-4-fluoro-phenyijamino]-6-(1-
methyl-piperidin-4-yloxy)-7{2-methoxy-ethoxy)-quinazoline, 4-[(3-ethynyl-
phenylhaminoc]-6-{1-[(morpholin-4-yl)carbonyl}-piperidin-4-yloxy}-7-methoxy-
quinazoline, 4-[(3-chloro-4-fluoro-phenyljamino]-6-{1-[(N-methyi-N-2-
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25subst nce according to the invention, such as, for example, an,

a%)c%{)&? %ﬁéga steroid, an LTD4-antagonist or a betamlrr?etlc an Tt!rl;:P2006/061680
preparation thereof and the use thereof #ffteating respiratory complaints.
WO 2006/111549PCT/EP2006/061680 185/215 FORMULATIONS
Suitable forms for administration are for example tablets, capsules,
solutions, syrups, emulsions or inhalable powders or aerosols. The
content of the 5 pharmaceutically effective compound(s) in each case

ORI P IR AL 0 g, o

dbdate4dhirepbefisbannipnditet-athyl giessiditohyimy)emethoxy-quinazoline,
%P' Eﬁﬁfﬁﬂ@?ﬂlb’r Jﬁhsﬁmg‘n? %b[% AR RAMAEH QA5 RONISH TNy -

sule (e.g. a hard gela u €), as a solution or suspension.

Wﬁwapammwéa Bywmiafmqﬂpmmrﬁmtaﬁcémhﬁﬁoﬁfﬂﬁayo
bshepam, %%T@WQ%MW&%%%&% a&%&ﬁ?ae%gglqt@w |-7-methoxy-

using a propellant gas formulation. 15Preferably, therefore

Wﬂ@é&'@iﬂm%d fﬁrﬁmqaﬂoﬁfa@é%ﬁaweﬁgéa%;ﬁnﬁ@%ﬁwmwo-
TROKR RENMRYNS8f) [OIMUIR xassawding fadthe. preferisd SmRRABISESyamino]-6-

above It is par cula rly preferableif the compounds of formula 1 are

diansddPlaneiign aand-Bidopintaning beyrdphsisantisyang-7-methoxy-
HBRIGHR] 2068 GIOMCE-fUbRs-sHERRIS ARIGES MAReAaIAERdRTino-

examgle by mixing the active substance(s) with known ex r:Flents for

SysiRprRN MR TP SHeheX iAo siodatcs-chlefont phtspneleay! Jamino)-6-
f{lﬁuréﬁwmlﬁuatyﬁéwwmmtﬁwﬁma@i}icpm@lﬁé&auﬁhﬁéxy) 7-

starch or gelatine, lubricants such as magnesium stearate or talc

ﬁ@?B@é@&%@é@!ﬂ@%ﬁr&%@@&g@-W%%5@5&29%%9%@:&&%@@'methyi -6-oxo0-
cRblRiACEiAlcRIRG] ate OF-DelvdiRydRsarale 2 T Ihiakhele i dseline, 4-[(3-
comprise several layers
chloro-4-fluoro-phenyliamino]-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-
methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)aminol-6-(1-cyano-piperidin-4-
yloxy)-7-methoxy-quinazoline, and 4-[{3-chloro-4-fluoro-phenyt)amino}-6-{1-{(2-
methoxyethyl)carbonyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 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.

Particularly preferred EGFR-inhibitors according to the invention are the
compounds selected from among 4-[(3-chioro-4-fiuorophenyl)amino]-6-{{4-
(morpholin-4-yi}-1-oxo-2-buten-1-yljamino}-7-cyclopropylmethoxy-quinazoline, 4-
[(3-chloro-4-fluoro-phenyl)amino]-6-{[4-((R}-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-
2-buten-1-yllamino}-7-[(S)-(tetrahydrofuran-3-yloxyj-quinazoline, 4-[(3-chloro-4-
fluoro-phenylyaminol-6-[2-((S )-6-methyl-2-oxo-morpholin-4-yl)-ethoxy]-7-methoxy-
quinazoline, 4-[(3-chloro-4-fluorophenyl)amino]-6-({4-[N-(2-methoxy-ethyl)-N-
methyl-amino}-1-oxo-2-buten-1-yl}amino)-7-cyclopropylmethoxy-quinazoline, 4-[(3-
ethynyl-phenyl)amino]-6,7-bis-(2-methoxy-ethoxy)-quinazoline, 4-[(3-chloro-4-
fluorophenyl}amino]-6-{[4-(morpholin-4-yl)-1-0x0-2-buten-1-yllamino}-7-
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Coated tablets may be prepared accordingly by coating cores produced
%Qr@%%bhsﬁ“ygto the tablets with substances normally used for tabfef - 2006/061680
coatings, for example collidone or shell#d/4jém arabic, talc, titanium

dioxide or sugar. To WO 2006/111549PCT/EP2006/061680 186/215

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

e A P SRR g minor-o-o-

4 adhtidinadiihybatakoasorebteined gd e w&a’&:ﬂuﬁemé uﬂemmaﬁeqwmé%ne 4-[(3~
%’h?&%%ﬂrﬂ%?ofll?ﬁ% nﬁ?ﬂﬁfb@% (G In S AN SHELER QH%”H% clohexan-1-

orange extract contain suspension adjuva S ort eners

slhekyas’ }@@@mgm@m@zpﬁmhﬁﬁéﬂgm@ Wémﬁ@aa@wnwm&or
it ide,.or
iGEb e S A S Cadiidlma iy

Iﬁbﬁ@ﬂdﬁwf‘&]E%t{aﬁnﬁmph@hﬁbﬁﬁ&ﬁ@ﬁ@@ﬂaﬂtﬂﬂéqfﬂimu’és%@?&‘éﬂn’fﬁ?tfmxw

PAEREY, I kS 1 _
S S e A S e el
pineiitirstpositbriasegahiagadbnexdiprehymyixwe Witk sxnadre-(1-acetyl-

Rf%\é’ﬁ@%f@rﬁ@?ﬁ‘#ﬂﬁéﬁwwﬁlﬂﬁ%ﬁﬁ@ fa ?%WM?F%%’P@%%%B]’ -B1B1-methy!-

derivatives thereof. 20 Excipients which may be usédinclude

Slaaijsle- Méxy@ﬁamﬁb@wmma&@m%(érggmaﬁm!@mmakﬁ (1-
Fﬁﬁé%ﬁé{?w%é%r@h%ﬂrptﬁa@h&ﬁc& 99%@9\%)@'—%1%%28[@1‘@QLDHB%thynyL

sesame oil), mono- or polyf un&nong?a Icohols (€.g. ethanol or glycerol),

alirevdaminalSd flmariohndri sawesd] e*aeﬂamrﬁsy@éy}ﬂrar@thoxy-
%;'iﬁhéﬁewnmf(@cdw%mé-ﬁemeﬁﬁé@rﬁ Anghbysperertheilitispsis\dRdrbonyl]-

silicates), sugars (e.g. cane sugar, Iactose and glucose), emulsifiers (e

IRJARTIYPedr: h?eﬂ?&ﬂ?%)&ﬁétﬂ%éfﬂﬁoée[(%t&&!ﬁré’nﬁ'ﬂuom “phenylatino]-6-
&Qﬂ%ﬂ%ﬁﬁ@@h@ﬂ@ﬂ%ﬂﬁﬁ%ﬁﬁ dnRONSRIURSIBAr AR Biaatitoxy-
aC|d and sodium lauryl suL{)hate ) ol
quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[cis-4-(N-acetyl-N-methy
amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline, 4-[(3-Chlom~4~ﬂuoro~
phenyllamino]-6-(trans-4-methylamino-cyclohexan-1-yloxy)-7-methoxy-
quinazoline, 4-[(3-chioro-4-fluoro-phenyl)aminol-6-[trans-4-(N-methanesulphonyl-
N-methyl-amino)-cyclohexan-1-yloxy]-7-methoxy-quinazoline, 4-[(3-chioro-4-
fluoro-phenyl)amino]-6-(trans-4-dimethylamino-cyclohexan-1-yloxy)-7-methoxy-
quinazoline, 4-[(3-chioro-4-fluoro-phenyl)amino}-6-(trans-4-{N-{(morpholin-4-
yhcarbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-
chloro-4-fluoro-phenyllamino]-6-[2-(2,2-dimethyl-6-0xo-morpholin-4-yi}-ethoxy]-7-
[(S)-(tetrahydrofuran-2-ylimethoxy]-quinazoline, 4-[(3-chloro-4-fluoro-
phenyllamino}-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-methoxy-quinazoline
and 4-[(3-chloro-4-fluoro-phenylyaminc}-6-(1-cyano-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 thereof.
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WO 2006/111549PCT/EP2006/061680 187/215 dicalcium phosphate

t%%?lqgwm?‘\iﬁarious additives such as starch, preferably potato ﬁgg&ﬁ;’nzooef 061680

gelatine and the like. Moreover, lubricattd&lich as magnesium stearate,
sodium lauryl sulphate and talc may be used at the same time for the
tabletting process. In the case of aqueous suspensions the active
substances may 5be combined with various flavour enhancers or
colourings in addition to the excipients mentioned above. It is also

e A LR B S BIEH S ST Rl e E R
thﬁbimmmrpmp ,uagmohﬂwmﬁm@rmamaayéqq&)@ma&e sati sslepbed from
fgmjegqna%ggﬁs¢ﬂ%ﬁ%°@%%%®mcgggﬁg§§%@ﬁdgg d@ﬂﬂﬁﬂ%&%

powdets, propellant-contdining metered-tdose aerosols or propellant-free

ihparableosploatsnd) whichetreopsioiniinnpiesbit mritiatauivevamaleate,

' inlaai c LXCiRi ithi f
A o  oEese
ingiroes@eitechyidiestocisialde Tedippenzeithpathbissviptiohemaaslphonate,

Fefeérgfgggﬁqﬁ&gaum%a/e?%%%%ﬂfgjrr%%@aigh%%etiﬂp%ﬂ%%a?@

in more e next'part of the specification. 20 Inhalable powders If
thiedsetivagisistanddtyergsratirNe s heesdat in admixture with
physiologically acceptable excipients, the following physiologically
acceptable excipients may be used to prepare the inhalable gowders

doconrpteitie naRReRE RbT B Mbihamdysb@ Esefuesierapin dsie),
@8%@@,%4@8’:&39%%?amcﬁ%ﬂﬁﬁzrfﬁﬁ%?%ﬂé@%ﬁﬁé‘,dalpha—
polysaccharides (e.g. dextran), polyalcohols (e.g. sorbital, mannitol, )
Hjietyossas ye/ptinedisyidaoreideirrecnipRralidPoingRkuineiniol, talipexol,
R8RS RIRNRIXER ORR ARAERERCBIRIGFRPIH VN R SIRRL G EIRfRI 8 gonists
used, while the use of lactose or glucose is preferred, particularly, but not
aiENRIR SRR BresEntHYrPAERN islHieH G pRIsES Mare any
iBMaRtRRJRERERy WL SH88I2 Likd UETiPLIRODR1ESnally 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 hydrochloric
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 H1-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 and
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.
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188/215 s the particularly preferred excipient, while lactose monoh
HE7006/061680

d
i%é%?%%&ﬂié‘* arly preferred. Methods of preparing the inhalable W
according to the invention by grinding déé4hfcronising and by finally
mixing the components together are known from the prior art. 5
Propellant-containing inhalable aerosols The propellant-containing
inhalable aerosols which may be used according to the invention may
contain 1 dissolved in the propellant gas or in dispersed form. The

FEQQ%IGL?I@&%g%%]ﬂgﬁg#@ﬂYs&eg@?edré&?ﬁ ﬁ@é*&%IﬂBS@ﬁéﬁ:ﬁ‘tﬁ%‘&?&?from among

according 10to the invention are known tfrom the prior art.

prdBattntepivenyhrd soribig R HS (-ancoplciygdSapoparsuet 44]-6H-thieno-[3,2-f]-
op@k = ri e an I -

D S Bro-tmethy-8-{(4-

dyeiphaiansarsytydbiithdbl-Traioppsidtdds DiitiesenBnidiid Ratitirzaials. 3-

I;é ¥ Qi &Iﬁﬂiéé)wn or in mixtures thereof. Particularly preferred

1§[pr’?)%eﬁa£r? gase:

ases are fluorinated alkane derivatives selected from
TG134a (1,1,1,2-tetrafluoroethane), TG227

%ﬁﬁziﬁﬂ?’oﬁﬂ?g@%H%@ﬁ@@%h%%ﬁﬂﬁﬁs@@@@k& B&m among N-acetyl-

propellant-driven inhalation aerosolS used within the scope of the use
&é@@@m@wwwémi@@% M@n@&@mﬁ@cnﬁau@ﬁ@w&%@emne 3-
Aol SiRhlsrsspRKincasrrsiefit lWRdsapt Rt henyl-s-
adjusters. All 20these ingredients are known in the art. Propellant-free
inhisdblenso| gsuias hé Congotiiesioeiorriadiolatddrdivglneie ievtiagiol 3-
I 10 prepake.pro -free i I ' a
e B . e, Ne-
doramdielieyéieiabiy cohanshoisitidnsolithe datlisracithyulehataer on
[ ' a a i ; '
R P A S

ﬁwthaw@é@jjw@i &4&@&[&%&1é%@dwr@rﬁﬁﬁgmmdlaﬁtb@mﬁ@m&ﬂ&
R R e SR o ty-D-
glucuronide, nitrobenzyl mercaptopurine riboside, probenecid, PSC833, siidenafil,
sulfinpyrazone, taurochenodeoxycholate, taurocholate, taurodeoxycholate,
taurolithocholate, taurolithocholic acid sulphate, fopotecan,

trequinsin and zaprinast, dipyridamole, optionally in the form of the racemates,
enantiomers, diastereomers and the pharmacologically acceptable acid addition

salts and hydrates thereof.

Preferably the invention relates to the use of MRP4-inhibitors for preparing a
pharmaceutical composition for the treatment of respiratory complaints, containing
the PDE4B-inhibitors and MRP4-inhibitors, the MRP4-inhibitors preferably being
selected from among N-acetyl-dinitrophenyl-cysteine, dehydroepiandrosterone 3-
sulphate, dilazep, dinitrophenyl-S-glutathione, estradiol 3,17-disulphate,
flurbiprofen, glycocholate, glycolithocholic acid sulphate, ibuprofen, indomethacin,
indoprofen, lithocholic acid sulphate, MK571, PSCB833, sildenafil,
taurochenodeoxycholate, taurocholate, faurolithocholate, taurolithocholic acid

sulphate, trequinsin and zaprinast, dipyridamole, optionally in the form of the
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W&gz%gn%gé of particularly suitable organic acids include ascqg,@?/%g%% 1061680
citric [

/111549PCT/EP2006/061680 ' 189/215 acid, malic acid,
tartaric acid, maleic acid, succinic acidfdfattic acid, acetic acid, formic
acid and/or propionic acid etc. Preferred inorganic acids are hydrochloric
and sulphuric acids. It is also possible to use the acids which have already
formed an acid addition salt with one of the active substances. Of the
organic acids, 5ascorbic acid, fumaric acid and citric acid are preferred. If

%éfgﬁ—)%tey;xaﬂ ﬁtﬂiméws@@%ﬁq@@aﬂa%@wgersml@gibg,ﬁ%@ptabae

case of acids which have other properties in addition to their acidifying
Qrigtasilibog seltfenadinygsataritieas@its 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 adijust the 10pH. .
absséNentivariglotesiepepisitaiabimdg e drraftbiReropbitene frgerreparing a

igHalﬂbé%é%g@eéﬁuﬁ%%ﬁﬂm*r@r%&@ﬁg RESArding feshe,iB¥RBtEARtaining the

referred co-solvents are those which contain hydroxyl groups or other
pORERopibitore ardMRPAEvbiRB/Asepreing adbsdnytiae, the MRP4-
PRifisips s RiRRIIN O diserlustBrPaRNEUPRYRIBpIERTRSEIERInG 3-

glycolether, glycerol, polyoxyethylene alcohols and polyoxyethylene fatt

SbitpRaterestidieihd edissibhrtantubipirfesiinAumehasindiserain, MKS71,
RhgrRMeMRsiGlliAersninkie seibsiansRwhiidhiatea! anAamaeterRRereomers

but which can be formulated with the active substance or substances in

Rebig RRRONRReY St BrosBIvE!R ReitRdl @R SRllRaRd hydrates thereof.
Aaualiptiveidrapesianid e asivg s siaeesdisnaation cBreiralyusing

these substances have no pharmacological effect or, in connection with
felhodrinpurfipmi gidasbiePaRRAARG URBSd LY Ighases, etc.) .

pharmacological effect. The excipients and additives include, for example,
surfactants such as soya lecithin, oleic acid, sorbitan esters, such as

Sohadrbasiion salis Wi ehrmacaing s asreatebloArSATg Quent, for

FEenrlaNts O dEIEHISSFRYAT BTN IENEOHRERBIRRRIHR® | anertin Gheddie
of the finished pharmaceutical formulation, flavourir;&% vitag[mins and/or

SPiRRRRR WERRHIRTAE S HERIRERAIS s O YRERgthanesulphonates,
pharncioeiegicalviresariakie, sajtrcachias soHirobbiorsias isptepittrates,

ents. The preferred excjpients include antioxidants such.as ascprbjc
ROl E i PGB A LB R A S Do e W Rgenzoates
thedohldritamrioldevamihénates, preferably the hydrochlorides, hydrobromides,
hydrosulphates, hydrophosphates, hydrofumarates and

hydromethanesulphonates. S

The invention further relates to pharmaceutical preparations which contain a triple
combination of the PDE4B-inhibitors, MRP4-inhibitors and another active
substance according to the invention, such as, for example, an anticholinergic, a
steroid, an LTD4-antagonist or a betamimetic, and the preparation thereof and the

use thereof for treating respiratory complaints.
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WO 2006/111549PCT/EP2006/061680 190/215 tocopherols ahd similar

\mgrﬁﬂg)g%p&r‘i?vitamins occurring in the human body. Preservativgg Wfooef 061680

be used to protect the formulation from'8&R&mination with pathogens.
Suitable preservatives are those which are known in the art, particularly
cetyl pyridinium chloride, benzalkonium chloride or benzoic acid or
5benzoates 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 cﬁ{ﬁﬁi@%}( @Qg)laints are provided,
containing an enclosed description including f]or example the words

respiratory disease, COPD or asthma, a pteridine and one or more

%’ﬂ%@ﬁ%%@ﬂﬂ%érﬁ%%ﬁﬁ%%@%é% 1095 ORDAUB S LS solytions,

&
2006/111549PCT/EP2006/061680 191?215 Patent Claims 1.Compounds
ShoRURMIUIBIODMheraihalable powders or aerosols. The content of the

pharmaceutically effective compound(s) in each case should be in the range from
0.1 1o 90 wt.%, preferably 0.5 to 50 wt.% of the total composition, i.e. in amounts
which are sufficient o 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 inhalation the active substance combination
may be given as a powder, as an aqueoﬁs or aqueous-ethanolic solution or using

a propellant gas formulation.
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 oratly,

~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 diluents such as calcium carbonate,
calcium phosphate or lactose, disintegrants such as corn starch or alginic acid,
binders such as starch or gelatine, lubricants such as magnesium stearate or talc
and/or agents for delaying release, such}as carboxymethyl cellulose, ceiluiose
acetate phthalate, or polyvinyl acetate. The tablets may alsc 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 arabig, talc, titanium dioxide or sugar. To
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Xdenotes 0, S, SO or SO2; R1denotes H, C1_6-alkyl, C2_6-alken

C\,”é? épé-(ﬁ(%%ﬁ&G_lo-aryl or C6_10-arYI|-C1-6- IoaIk);/Iene,_ %L” EP2006/061680
C6_10-heteroaryl-C1_6-alkylene; R2dei§é#&S$H or an optionally mono- or
polysubstituted group selected from among 01_6-alkyl, C2.6-alkenyl,

C2_6-alkynyl, an optionally mono- or poly-bridged mono- or bicyclic
C3_10-cycloalkyl, C6_10-aryl, an aromatic or non- 15aromatic,

heterocyclic C3_10 ring, a bicyclic ring and a C6_10-aryl fused to a C3_10

hae&ﬁf@\(fﬁ( (a85@%%%%%%#%%9&%%8&8&(%%8@% .Q%Mimaj also consist of a

optionally substitute one or more groups selected fro

Cubaikef, Iagers. S Cthe -Eikigiytoatisgdittit-epasd obmnaghyer of layers to
- ; r fi :
SRl oed e e AR AR e or e

&soletearyl-C1.6-alkylene, C0.10-heteroaryl-C1_6-alkylene, a fused,

bicyclic ring which may optionally 25contain 1-4 heteroatoms selected
independently of one another from N, 0, S, orR3 denotes optionally

SoystRateaniaeyg (eactdEssLDBSAYFES PEFObBEISTSdO asRagerfiag to the
JROSLERD A MY B SfBRally O EARS It dNEIRR 8P SO RAR ne, cyclamate,

glycerol or sugar and a flavour enhancet, e.g. a flavouring such as vanilfin or
orange extract. They may also contain suspension adjuvants or thickeners such as
sodium carboxymethyl cellulose, 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 into gelatine capsules.
Suitable suppositories may be made for example by mixing with carriers provided
for this purpose, such as neutral fats or polyethylenegiycol 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. kaolins, clays, talc,
chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose), emuisifiers (e.g. lignin, spent
sulphite liquors, methylceliulose, stafch and polyvinylpyrrolidone) and lubricants

(e.g. magnesium stearate, talc, 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
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i Ré; enotes H, 01_6-alkyl, C2.6-alkenyl, C2_6-alkynyl
&ﬁ@%& é denotes 01_6-alkyl, 02 6-a|keny|,03_7-cycloalky(I?{)CrTélEpz006/063680

group selected from among C6..10-aryl1,_8§/%h?erocyclic 03-10ring and a
bicyclic ring, which is optionally substituted by one or more groups
selected from among 01_6-alkyl, 02_6-alkenyl, 02_6-alkynyl, halogen,
10NR3 8.1 3R 8.2, 06_10-aryl and a heterocyclic C3_10 ring ; wherein
R3.8.1 denotes H, 01_6-alkyl, C2_6-alkenyl or C2_6-alkynyl; R3.8.2

denotesH SHodie @M%@ﬂ%@mﬁfﬁ'b&ﬂ% 4 284ecpatesdn, L ¢ratknl, preferably

C24-alkenyl, 024-alkynyl, or oxo, R5denotes H, 014-alkyl, 024-alkenyl or
ColRinsiERegEHBe SR Stk Morenynte HtdFaiia-sgigs magnesium

Riciaaeies i rabion SGRAraikemd G RAalivbylu 064l 8 #hd <eitdime for the
R8denotes H, C14-alkyl, 024-alkenyl, C24-alkynyl, 06_10-aryl or OH; 20

driRlotling R9tegatRISIRPER I AHERVBIRMPRSESIBAR MG actupiaphstances may

SRS HBHRIE AN Pa SHBO HATKIE cAcaRale TMYEIRIRRGE ROM@IRRN to the
thereof. 25 2.Compounds of formula 1, according to claim 1, wherein
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,

propelfant-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 formula 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), polyalcchols (e.g.
sorbitol, mannitol, xylitol), salts (e.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 preferred, particularly, but not

exclusively, in the form of their hydrates. For the purposes of the invention, lactose
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SO or SO2; 30R1denotes H, 01_6-alkyl, C6_10-
ggﬁ%@%l%i%&alkylene, C6.10-heteroaryl- 01_6-alkylene, \Ng}IEbe T/EP2006/061680

2006/111549PCT/EP2006/061680 193/ 5'R2denotes H or 01_6-alkyl,

which may optionally be substituted by one or more groups selected from
among C1_6-haloalkyl, CN, OR2.1, NR2.1-2.2, COOR2;1, CONR21R2.2,
C3J-cycloalkyl optionally substituted by 01_4-alkyl or oxo, an aromatic or
non-aromatic heterocycle optionally substituted by C1.4-alkyl, oxo, OH or

ﬁga{ﬂge;shr%@uﬂé}@rg#é?eﬁgaa@xcw@wwmﬂénlég%émr%@a}&@qs most

C6_10-aryl fused to a C5-6 heterocycle, while this fused ring system may

ibeR Iy mibsrdtelBireducfiRyesrtng seitia 2blRPoMEiRsReadqeEing to
%@rﬁ@%ﬂi&hﬁg‘ é?iﬁ@i?@é“& SUBRUNME S e b fifafyHariiey tke3ctPaponents

heterocycle or 06_10-aryl, each of which’is optionally substituted, R2.2
depRitaar RISy kPvaIdYT TsvpeRifotes a group selected from optionally
mono- or poly-bridged C3_10- cycloalkyl or a C3.10-cycloalkyl, which may
optionally be fused to a 06 _10-aryl ring which is optionally substituted by
reRe hssre ol ngkbalnblg a/TOSPHL.6-alkyl, OH, CH20R2;3,

SI9RZD PRAI4b & edrdsR lk¥kd according to the
mA and N%& 20wherein R23g<i)§ﬁrlz|¢ég?§?zg?oc¥,cle ora 9
VIR IMRHIERTHREY distisrriire BénsthisshibrelBY LogRRpiaclisRetPREiom. The
Grbpeioakyb ORhidhhate eeyaleand Beddae Witilgdhimauerismaccording

optionally be substituted in each case by one gr more groups selected
RorouRBHGbA S IRV EAG, i BRPRAR 0 L AP RIRIPRAIBRIGases are

selected from among hydrocarbons such as n-propane, n-butane or isobutane and

~halohydrocarbons such as preferabiy fluorinated derivatives of methane, ethane,

propane, butane, cyclopropane or cyclobutane. The propellant 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.

Propeliant-free inhalable solutions

The compounds of formula 1 according to the invention are preferably used to
prepare propellant-free inhalable solutions and inhalable suspensions. Solvents
used for this purpose include agqueous or alcoholic, preferably ethanolic solutions.
The solvent may be water on its own or a mixiure 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
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4%% or 01_6-alkyl; R2.5 denotes a group selected fro AM9G,
@\é@ @ﬁgaﬁ@l a heterocyclic 03_10 ri % and C16-alkyl, which %ay 06/061680

optionally be substituted by OH; 30 Or otes a group of formula la,
WO 2006/111549PCT/EP2006/061680 194/215 5Ydenotes

- C1_6-alkylene, optionally substituted by one or two R27 wherein R2i7 are

in each case selected independently of one another from C1.6-alkyl,
COOH, CONH2, OR2.1, and COORZ2i1; or R2'7 together with one or two

GRIBOMmaiRMR Rl Yaf@é%é?:ﬁ?%%ﬁ'ﬁéi‘@gs\%eaﬁ@%@@nféfﬁg?% Heid, acetic acid,
OrRédenotes C6_10- -aryl, w hich may f_[})tlona y be substituted by one or

ﬁ%@@%@@ét@et@@m@w@rﬁw P EReHREHINGTHBRICARSIRgare hydrochloric

Qhebslulid Lelrlonllylafed Lradlisare Gdetrdllands wWhichalageraiready formed
OR2-8, COOR2.8, COR", NHCOMe, CONR2.3R24, a 01-4 alkylene group

Qib3sidRaedersNVIR PP NS Aty SHRsENS RSt QEBIEBLgAfIIC acids,

whichimay SetiRpAlY S SHRFHUERADY NI MEreraiguURsRRIRe®dnixtures of the
mdependently of one another from amon%MCG 10-arylC1_6-alkylene

@@‘1@}%%&%&?9&@15%%%%&% pericrlagiiiaihes, %a@% gi-acids which have other
X Fﬁ@\@@gy}r%édﬂr@i%é%%ir%éw IGL ftia ety osy din odiAgdiRGtioxidants
while na

these groups may each optio e substituted by one or more

GroRRIERIENIAR ARSI ARVIIE 2 9@*9&65}&99r&@@%é%ﬁw%%eﬁ\ccommg

RREBSiINEGBRA8s pentialidiy] rasieregysleise Gpdroewelnaliyldad ddjust the
alkylene, a C5-10 heterocycle - 01 4 alkylene and aNR2 1R2 2 -C1-4

&Rylene,

Co-solvents and/or other excipients may be added to the propellant-free inhalable
solutions used for the purpose according to the invention. Preferred co-solvents
are those which contain hydroxyl groups or other polar groups, e.g. alcohols -
particularly isopropyl alcohol, glycols - particularly propyleneglycol,
polyethyleneglycol, polypropyleneglycol, giycolether, glycerol, polyoxyethylene
alcohols and polyoxyethylene fatty acid esters. The terms 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
stabilisers, complexing agents, antioxidants and/or preservatives which guarantee
or prolong the shelf life of the finished pharmaceutical formulation, flavourings,
vitamins and/or other additives known in the art. The additives also include
pharmacologically acceptable salts such as sodium chloride as isotonic agents.
The preferred excipients include antioxidants such as ascorbic acid, for example,

provided that it has not already been used to adjust the pH, vitamin A, vitamin E,
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YRRESInR4s8denotes H, C1,6-alkyl, C6_10-aryl, a NR2.12 al kylanes,nn6/051680
group; Raw denotes NHR2i101 or a heteroc clic C3.10 ring which may

optionally be substituted by C1_4- aIkyI 9984215 R2'101 denotes H,
C3.7-cycloalkyl, C2_6-alkenyl, C2_6-alkynyl,C1_6-alkyl or
C1_6-alkyl-O-C1_4-alkyl orR2 denotes C6.10-aryl, to which an aromatic
or non-aromatic C3_10 heterocycle is fused; orR2 denotes an aromatic or
non-aromatic heterocyclic C3_10 ring which may optionally be substituted

dé?ﬁ@fd@%ﬁcﬂWéﬁﬂl@%ﬁ%fmr@m;%@@@@mﬁﬁt@(ﬂu%n body.
alkyl, C1_6-alkanol, C6 10-aryl-C1-6-alk

8@% USRS HiShE lars O@Qﬁbelff@@fﬁf&)&@am;ﬁ@i%m?i@ﬁbwﬂh
yiHogeHs hateremelenredartraindenes WhnigiwRnlard endes amaradiar,

selected from among C3 10 heterocycle- C1-4- 15alkylene,

@@?'E&i@gﬁlE?MMH@\@M%&WE%%H%@MW&%@?@@ ReywAe; 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,
a pteridine and one or more combination partners selected from those described

above.
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\({)y\éhg%kgﬁ%%%onally be substituted by C1_6-alkyl, which may in pytn o000 e 1600

e substituted by OH, CH20H, OMe, NH2, a C3-10 heterocycle

or NHCOO-EBu; 20 orR2 denotes a grb?}bzéélected from among
C2_6-alkenyi or a bicyclic ring, which may optionally be substituted by
methyl; orNR1R2 denotes a heterocyclic ring which may optionally be
substituted by 250ne or more groups selected from among C1.4-alkyl, OH
and C1_4-alkanol; R3denotes a group selected from among a heterocyclic
C3-10ring, a C3-7- cycloalkyl, a bipyglia fapsgharomatic or non-aromatic
ring system, which optionally contains 1 to 4 heteroatoms selected from S,
N, O, or it denotes 30C6_10-aryl-C1_6-alkylene,
C6_10-heteroaryl-C1.6-alkylene and CH2-benzo[1, 31clioxolyl, which may
optionally be substituted by one or. more groups WO

400611925 sPOHEP 3006108 %680 196/215 selected from OH, halogen,
C1.6-alkyl,C1_6-haloalkyl and CO- R3 1, orR3.dengtes phenyl, which may

optionally be substituted by one grhore gro@s\ ﬁélected from among

C1_6-alkyl, C2.6-alkenyl, C2_6-3
C1_6-alkylene-NR3.1R3.2, C
NHCORS3 1, CF3, OR3.1, halogen XNH

NG batoalky,
r\QONR§.1R3.2, NR3 1R3 2,

R3.1, NO2, SO2NR3.1R3 2 and

C1.6-alkylene-NHCOR3.1; NR'R? 1

wherein

X

R1

RZ

or

or

denotes O, S, SO or SOy;

denotes H, Cyg-alkyl, Co.g-alkenyl, C,g-alkynyl, Ces.10-aryl or Cg.1p-aryl-Cq4-

alkylene, Cs.1p-heteroaryl-Cqs-alkylene;

denotes H or an optionally mono- or polysubstituted group selected from
among Cq.g-alkyl, Cos-alkenyl, Cys-alkynyl, an optionally mono- or poly-

bridged mono- or bicyclic Cs.qo-cycloalkyl, Cs.1p-aryl, an aromatic or non-
aromatic, heterocyclic Cs.1p ring, a bicyclic ring and a Cg.qp-aryl fused to a

Ca.10 heterocycle,

NR'R? together denote a heterocyclic ring which is optionally substituted by
one or more groups selected from Cy4-alkyl, Cas-alkenyl, Cos-alkynyl,

straight-chain or branched Cy.g-alkanol and oxo;

denotes a mono- or polysubstituted group selected from among a
heterocyclic Ce.1p ring, Car-cycloalkyl, Csqg-aryl-C.s-alkylene,
Cs.1g-heteroaryl-C.g-alkylene, a fused, bicyclic ring which may optionally
contain 1-4 heteroatoms selected independently of one another from N, O,
S,

R*® denotes optionally substituted phenyi;
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wherein.| Jdenotes H,C1.6-alkyl; 02_6-alkenyl or C2_6-alkyn
ovﬁl%?ozﬁiagi?{/? l?r%%ged, mono-or bicyclic C3_10 heterocycle or C3.10 HCT/EPZOOSIOMSBU

heterocycle-C1_4-alkylene group; R32éfdfes H, C1_6-alkyl"
C2_6-alkenyl or C2_6-alkynyl; 150rR3 denotes a group of formula lb
wherein R33 denotes a group selected from among a heterocyclic C3_10
ring which 20may optionally be substituted by one or more groups
selected from among C1_6-alkyl, oxo, COR3.3.1, COR3.32,
C1_6-alkylene-R3 CH2CO-pyrrolidine and a heterocyclic 03_10 ring,

wherein a sulphur atom optionally.contained jn the hetergg¢yclic rin ay
StonalRy BETRIBRAGTA HORSHCO AL SR, RS anotes
C1_6-alkyl; R332 denotes NH2, NH(01_6-alkyl), N(01-6-alkY02; orR3.3
denotes a bicyclic ring or heterocyclic spiro ring; WO

2006/1 YIBA6PCT/EP2006/061680 197/215 OrR3denotes a group of

formulagd®,  denotes H, Ci.g-alkyl, Cos-alkenyl, Cog-alkynyl or Ceg-aryl;

R*®  denotes Cye-alkyl, Cog-alkenyl, Cy-alkynyl, Cs.7-cycloalkyt or a
group selected from among Ce.qg-aryl, a heterocyclic Cs.qp ring and a
bicyclic ring, which is optionally substituted by one or more groups
selected from among Cqg-alkyl, Cos-alkenyl, Cos-alkynyl, halogen,
NR*#1R382 G4 4p-aryl and a heterocyclic Ca.qq ring

wherein
R*%" denotes H, Cy.s-alkyl, Cse-alkenyl or Ca¢-alkynyl;
R*%2 denotes H, Cqe-alkyl, Coe-alkenyl or Cyg-alkynyl;

R* denotes H, Cs_s-alkyl, Cy.4-alkenyl, Co.s~alkynyl, or oxo;

R®  denotes H, Cr4-alkyl, Cos-alkenyl or Cy.q-alkynyl;

R® denotes H, Cy4-alkyl, C,.4-alkenyl or Cys-alkynyl;

R’ denotes H, Cy4-alkyl, Cy.4-alkenyl, Cz4-alkynyl, Cs.qp-aryl, or OH;
R® denotes H, Cy.4-alkyl, Co4-alkenyl! Cy4-alkynyl, Cs.qp-aryl or OH;

or R” and R® together form oxo;

and the pharmacologically acceptable saits, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
2. Compounds of formula 1, according to claim 1, wherein
X denotes O, S, SO or SOy,

R’ denotes H, Cyg-alkyl, Cs.1p-aryl, Ce.1o-aryl-Cqg-alkylene, Cs.ip-heteroaryl-
Cie-alkylene, e
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be substituted by oxo or NMe2; R34denotes H or C1.6-a

&}@1 R%Aflglc, wherein Amay be a bond or C1_6-alkyl, whichpg‘ﬁ? P2006/061680

R

yi

R35 denotes a group selected from am®{& 1.6-alkyl, which may
optionally be substituted by one or more groups selected from
C3_7-cycloalkyl, C0.10-aryl and a C3_10 heterocycle, while this group
may also optionally be substituted in each case by a group selected from
among OH, oxo, C1_6-alkyl, 0-C1_6-alkyl and C1-0- haloalkyl, or a group
selected from a heterocyclic C3_10 ring and a bicyclic ring, which is
optionally substituted by one or more groups selected independently of

dhe anéiteetesrh anengalikyloMnich TawuAptianaite ke paRstivied hgne or more
C1_6-alieylepe-RAMEd s0alHARS S ARSI N, Grikyla0eRAZ 1co0R? ",

R351 denotes%af%gup selected from among C6 _10-aryl and a

heteroc%ﬂ@@

“HitgpuriieHaRbSY opitieRAlRUBSBY iRy Hy e B vhmysxo. an

250rR3fgR0igE 8rHoHR RSt o338 Nptidhkly substituted by Cr-atkyl,
oxo, OH or halogen, Cs.qg-ary! optionally substituted by C4.4-alkyl or oxo and

or

or

Cs-1g-aryl fused to a Cs.g heterocycle, while this fused ring system may

optionally be substituted by Cq_4-alkyl or oxo

wherein

R2.1

R2.2

denotes H or Cyg-alkyl which is optionally substituted by a Ca.5-
cycloalkyl, Cs.1g heterocycle or Cg.sp-aryl, each of which is optionally
substituted,

denotes H or Cq.g-alkyl;

R? denotes a group selected from optionally mono- or poly-bridged Cs.1o-

cycloalkyl or a Ca.qg-cycloalkyl, which may optionally be fused to a Cs.19-ary!

ring which is optionally substituted by one or more groups selected from
among Cqg-alkyl, OH, CH,OR*®, COOR*®, COR**, CONR**R?**,
O-C1e-alkyl, O-Cr.4s-aralkyl, NR**R** and NHCOR?*?,

wherein

R2.3

RE

is H or a heterocycle or a Cqs-alkyl, which may optionally be
substituted by a group selected from Cs.7-cycloalkyl, Cs.1g
heterocycle and Cg.1g-aryl, while this group may optionaily be
substituted in each case by one or more groups selected from
among Cqg-alkyl, halogen, OH and O-C,s-alkyi;

wherein

denotes H or Cys-alkyl,

denotes a group selected from among Cs.7-cycloalkyl, a heterocyclic

Cs.10 ing and Cq.g-alkyl, which may optionally be substituted by OH;

denotes a group of formula 1a,
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1
:%g-a k%/?ﬁl%ﬁ optionally bridged, bicyclic 03 10-cycloalkyl group, W%ﬁﬁoosm 680

may optionally be substituted by one of G groups selected from
01_6-alkyl, halogen, OH, C1_6-haloalkyl and 0-C1_6-alkyl, R3.6 denotes
pyridinyl; OrR3 denotes a group selected from among COR37, COCH2R3
8, CONFIR3.8, SO2R3 8 and a heterocyelic group fused to a 06_10-aryl
group, which may optionally be substituted by methyl, or R3 denotes a
group of formula le; R3.7denotes H, 01_6-alkyl, 06_10-aryl; 15R3.8
denotes a group selected from among 01.6-alkyl, 03_7-cycloalkyl or a
group selected from among 06_1Q-aryh.atfet
bicyclic ring, which may optionally be su
selected from among 01_6-alkyl, halogenmNR3.6.1 3R 8.2, C610-aryl and
a heterocyclic C3.10 ring; 20 R18.1 denotes H 0F61_6-alkyl; R3.8.2
denotes H or 01.6-alkyl; R4denotes H, 014-alkyl or oxo; 25R5denotes H
or 014-alkyl;

Y - denotes Cyg-alkylene, optionally substituted by one or two R*”

wherein R*’ are in each case selected independently of one another from
Cr.e-alkyl, COOH, CONH,, OR*', and COOR?"; or R* together with
one or two carbon atoms of Y forms a carbocyclic ring with 3 carbon

atoms

or R? denotes Ce.qp-aryl, which rr;ay optionally be substituted by one or
more groups selected independently of one another from among Ci.g-alkyl,
Cie-haloalkyl, Co-alkenyl, Cog-alkynyl, CN, halogen, OR*#, COOR??,
COR*'% NHCOMe, CONR?*R?**, a C1.4 alkylene group substituted by
NR2'1R2'2, or I\“-_-{Z?RE.Z5

or R? denotes Cg.1p-aryl, which may optionally be substituted by one or
more groups selected independently of one another from among Ce.i-aryl-
Ci.s-alkylene, Cs.qg-heteroaryl-Cqg-alkylene, Cs s-cycloaikyl, a Ca.7-
cycloalkyl-C4-alkylene, Cg.qp-aryi, and a heterocyclic Cs.1p ring, while these
groups may each optionally be substituted by one or more groups selected
from C1-alkyl, Cq.g-haloalkyl, COOR?*%, CN, halogen, OR?# NHCOR?®,
0x0, a Cs.19 heterocycle, a Cs.7-cycloalkyl-Cq.4 alkylene, a Cs 1 heterocycle -

Ci.4-alkylene and a NR*'R?*? -Cy4 alkylene,

wherein
R%®  denotes H, Cy¢alkyl, Csio-aryl, a NR*'R*2-C,4 alkylene group;
R%1 denotes NHR?'%! or a heterocyclic Ca 1o ring which may optionally be

substituted by Cq.4-alkyi;
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r 014-alkyl; R7denotes H, 014-alkyl, 06_10-aryl or
?f@gegﬁ)é%%% 014-alkyl, 06_10-aryl or OH; WO F%I?IKEPZOOSIO&SBG

2006/111549PCT/EP2006/061680 19919%816r R7 and RS together form

oxo; and the pharmacologically acceptable salts, diastereomers,

enantiomers, racemates, hydrates or solvates thereof. 5 3.Compounds of

formula 1, according to one of claims 1 or 2, wherein Xdenotes 0, S, SO

or SO2; 10R1denotes H, methyl, ethyl or propyl; R2denotes H or

C1_6-alkyl, which may optionally be substituted by one or more groups

selected from amang CF3, CN, OH, NMe2, OMe, COON and CONMe2,

15 or R2 dendtés C 196098, MificrmassieivhalysoellemdiifredayonkCr-alky

or more groups selec(g@q;frg%@i@@gg%u&xclopentyl cyclohexyl, phenyl,
pyrrolidinyl, |m|dazoI|d|nyI pyrazolyl, imidazolyl and pyridinyl, which may

optionally be substituted by methyl or oxo; 20 OrR2 denotes

GR_7-cxelerlkytewiich maay aBtinRRNY Aie Sstiies RYR&IHBtIC Cs.10

heterocycle is fused;

or R? denotes an aromatic or non-aromatic heterocyclic Cs .14 ring which may
optionally be substituted by one or more groups selected from among
halogen, OH, oxo, CN, Cqg-alkyl, Cqg-alkanol, Cs1p-aryl-Cqs-alkylene,
Cs.1o-heteroaryl-Cye-alkylene, COR? ™ Cs4-cycloalkyl-Cy.4-alkylene and
Cs.10 heterocycle-Cq4-alkylene;
wherein
R>'  denotes a group selected from among Ca.¢o heterocycle- Cr4-
alkylene, Cg-y-cchoaiky'i and a heterocyclic aromatic or non-aromatic
Cs-10 1ing,
which may optionally be substituted by Cqs-alkyl, which may in tum
optionally be substituted by OH, CH,OH, OMe, NH», a Cs.49
heterocycle or NHCOO-'Bu;

or R? denotes a group selected from among C..s-alkenyl or a bicyclic ring,

which may optionally be substituted by methyi;

or NR'R? denotes a heterocyclic ring which may optionally be substituted by

one or more groups selected from among Cq4-alkyl, OH and C._4-alkano};

R® denotes a group selected from among a heterocyclic Ca.qp ring, a Ca.r-
cycloalkyl, a bicyclic, fused aromatic or non-aromatic ring system, which
optionally contains 1 to 4 heteroatoms selected from S, N, O, or it denotes
Ce-1p-aryl-Cog-alkylene, Cs.qo-heteroaryl-Cig-alkylene and CHp-benzo[1,

3]dioxolyl, which may optionally be substituted by one or more groups
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m%%é@%%mong methyl, 0R23,CH20R2.3, COOH, CONR2- %?3}%5006/06?680

enzyl, NR2-3R2 4 and NHCORZ2-5, wherein ?1-1
denotes H or methyl, R2.4 denotes H dPfethyl; R25 denotes
CH2C(CH3)3, CH2C(CH3)2(CH20H), cyclopentyl, tetrahydrofuranyl,
pyrrolyi, pyrazolyl, imidazolyl or isoxazolyl; WO
2006/111549PCT/EP2006/061680 200/215 5denotes C1_4-alkylene,
optionally substituted by one or two R27 R27 each independently of one

anotheL BRAaLe b BKyInGiBg, EOMNIKIOORET LaRgNes WIRLRIIG and CO-

two carb n atoms of Y forms a carbocycllc ring with 3 carbon atoms
100rR2~denotes C6_10-aryl, which may optionally be substituted by one

or more groups selected independently of one another from among

methyl, tert- butyl, CN, F, ClI, Br, OH, OMe, OEt, 0-phenyl, COOH,

@OOMB @@F@’ZQS IﬂP@'@M‘é@ﬁh Fﬁ@YpﬁPﬁf!ﬁf@agMﬂ%%ﬁHQét@{fQﬂélk Jr more

15wher, .
AR SRS IS Sy il "’%6.3'%’?&;2

containCoreN#lRAMI feestRiteIEARIME 'S eﬁ%cte@rﬂoﬁ%%
nitroge R RO@R2\gaRtes’ C ek D-amh Whin deay RPIORY'PRO,, SONR*'R>?

substltuted b a gro selected rqm among phenyl and a heterocyclic
03_10 AR, hbHaf be substituted by one or more groups
selecte@ﬁ@@@mong methyl tert- butyl COOH, COOMe, ON, F, Cl, Br,

OH, OMg OEt and NHCOMe, oxo
denotes H,C.s-alkyl;’ Cog-alkenyl or Cog-alkynyl, optionally bridged,

mono-or bicyclic Cs.10 heterocycle or Cs.qp heterocycle-Cq4-alkylene
group;
R*2  denotes H, Cys-alkyl,, Cas-alkenyl or Cog-alkynyi:

or  R® denotes a group of formula 1b

wherein

R%®  denotes a group selected from among a heterocyclic Cs.1o ring which
may optionally be substituted by one or more groups selected from
armong Cyg-alkyl, oxo, COR**', COR**?, C-alkylene-R*%?,
CH;CO-pyrrolidine and a heterocyclic Cs.1p ring, wherein a sulphur
atom optionally contained in the heterocyclic ring, may optionally be
in the form of the oxide or dioxide;

wherein
R%>' denotes Cig-alkyl;
R¥32 denotes NH,, NH(C.g-alkyl), N(C1.g-alkyl)y:;

or  R*® denotes a bicyclic ring or heterocyclic spiro ring;
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H p&gs a heterocyclic non-aromatic C3_10 ring which n?;azr EP2006/061680

0
g’g |05r$§ﬁy %e Substituted by a group selected from among benzyl an
COR211; wherein WO 2006/111549P T/ 2006/061680 201/215 R2.11
denotes a group selected from among cyclopentyl, tetrahydrofuranyl,
furan, pyridyl, pyrrolyl, pyrrazolyl, imidazolyl, which may optionally be
substituted by one or two methyl groups, or by one or more groups
selected from among CH2C(OH3)3, C(CH3)2(CH20H), CH20Me,
%Q(OH@:QNl-agrﬂg}gg%@EI\éﬁ@%ﬂgqur R2 denotes a group
selected from among C2:6-alkenyl, indanyl, 1,2,3,4-tetrahydro-naphthaly1
and 8-methyl-8-aza-bicyclo[3.2.1]octane; 10 Or NR1R2 denotes a group
selected from among pyrrolidinyl, piperidinyl, giperazinyl and morpholinyl,
ethyl; R3:denotes a group

selected from among pyridinyl, pyrimidire; begpzyl, and
2.4’

R 1¢:

wherein |

A may be a bond or Cqg-alkyl, which may optionally be substituted by
oxo or NMegy;

R3>*  denotes H or Cy.g-alkyl;

R*®  denotes a group selected from among

C1-s-alkyl, which may optionally be substituted by one or more groups
selected from Cs 7-cycioalkyl, Ce.1p-aryl and a Cs.1o heterocycle, white
this group may also optionally be substituted in each case by a group
selected from among OH, oxo, Cie-alkyl, O-Ce-alkyl and Ci.6-
haloalkyl,

or a group selected from a heterocyclic Caqp ring and a bicyclic ring,
which is optionally substituted by one or more groups selected
independently of one another from among oxo, Cse-alkyl, OH,
Cs.10-aryl, a heterocyclic Cs.qo ring, Cre-alkylene-R*%7,
O—Cg-s—alkylene-Rs'S'i and NH-C.g-alkylene-R%5",

R%>? denotes a group selected from among Ce.1o-aryl and a
heterocyclic Ca.1g ring which may optionally be substituted by

Cqgalkyl;

or R® denotes a group of formula 1d;
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- .3]dioxolyl; 15 or R3 denotes phenyl, which may
o%’%%%@ﬁgggbstituted by one, two or three groups selected fror%cgﬁ%%%%/omsm

methyl, CH2NH2, ON, COOH, CONH2!%€#3%OH, F, CI, Br, OMe,
NHCOMe, NR3.100R3.2, CONR31R3 2, NO2, SONMe2 and
CH2NHCOMe; 20 wherein R31denotes H, C15-alkyl or an optionally
bridged, mono- or bicyclic C3_10 heterocycle R3.2denotes H or
01_6-alkyl; 25 orR3 denotes a group of formula Ib wherein

wherein

D denotes C,4-alkynyl; an optionally bridged, bicyclic Cs.«-cycloalkyl
group, which may optionally be substituted by one or more groups selected
from Cqg-alkyl, halogen, OH, Css-haloalky! and O-C4.g-alkyl,

R*¢  denotes pyridinyi;

or  R®denotes a group selected from among COR®’, COCH;R*®, CONHR®?,
SO,R*® and a heterocyclic group fused to a Caqp-aryl group, which may

optionally be substituted by methyi,

or R denotes a group of formula 1e;

i H
\©>N>_ 3.8
R

C 1e:

R*"  denotes H, Cig-alkyl, Cero-aryl;

R*®  denotes a group selected from among Ci.¢-alkyl, Cs.r-cycloalkyl or a
group selected from among Ce.1p-aryl, a heterocyclic Cs.40 ring and a
bicyclic ring, which may optionally be substituted by one or more
groups selected from among Cqg-alkyl, halogen, NR*®'R*%Z Cg.1¢-

aryl and a heterocyclic Ca.q¢ ring;

R*%1 denotes H or Cy.¢-alkyl;
R*%2 denotes H or Cy.g-alkyl;

R*  denotes H, Cyis-alkyl or oxo;

R®  denotes H or Cyg-alkyl;

R®  denotes H or Cys-alkyl;

R’  denotes H, Ci4-alkyl, Ce.10-aryl or OH;
R®  denotes H, Cy4-alkyl, Cs.p-aryl or OH;
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éb%l%ﬂt,?% group selected from among piperidinyl, piperazinyﬁl,m,/EF,g006/,06§ 680
azepanyl, which may optionally be substituted by one or more groups

WO 2006/111549PCT/EP2006/061680 $821215 selected independently of
one another from among methyl, oxo, COCH3, CONH2, CH2NEt2,
CH2CH2NMe2, CH2CO-pyrrolidine, pyridinyl, isothiazolidiny1-1,1-dioxide
and thiazolidiny1-1,1-dioxide; or R33 denotes a group of formula
orRdenotes a group of formula 1c; R3.5 R3'4C; 10wherein Adenotes a

Qqqg?cgrglﬁﬂfgﬁgﬂh&moptionany be substituted by oxo or NMe2,

R34 denotes H or methyl; R35 denotes a group selected from among
pyrrolidinyl, piperidinyl,
and the pharmacoclogically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

3. Compounds of formula 1, according io one of claims 1 or 2, wherein
X denotes O, S, SO or SOy;

R’ denotes H, methyl, ethyl or propy;

R?  denotes H or Cyg-alkyl, which may optionally be substituted by one or more
groups selected from among CF3;;, CN, OH, NMe,, OMe, COOH and
CONMeg, -

or R? denotes C+.-alkyl, which may optionally be substituted by one or more
groups selected from cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
pyrrolidinyl, imidazolidinyl, pyrazolyl, imidazolyl and pyridinyl, which may
optionally be substituted by methy! or oxo;

or R? denotes Cs.7-cycloalkyl, which may optionally be substituted by a group
selected from among methyi, OR?* CH,OR*?, COOH, CONR**R?**,
CONH-Bu, O-benzyl, NR**R** and NHCOR?*?,
wherein
o
. N
R**  denotes H or methyl, \@ ,
R?**  denotes H or methyl; |
R*®  denotes CHyC(CHs)a, CH2C(CH3)2(CH2OH), cyclopentyl,

tetrahydrofuranyl, pyrrolyl, pyrazolyl, imidazolyl or isoxazolyl;

or  R? denotes a group of formuia 1a,
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wBEJQgJ%ﬂ)QAénorpholinyl, cyclohexyl, imidazolyl, pyrazolyl, pherB’éT/EPEOOBIOﬁzsa{}
pyridinyl, benzimidazolyl, imidazolidin-2-one, pyrrolidin-2-one,

pyrrolidin-3-one, tetrahydro-thiophene-3%9/4fidxide and
1-aza-bicyclo[2,2,2]octane, which may optionally be substituted by one or
more groups selected independently of one another from 20among
methyl, ethyl, OH, phenyl, pyridinyl, pyrazolyl, pyrrolidinyl, (CH2)0-R3.5.1,
0-(CH2)0-R3 5 1 and NH-(CH2)0-R3.51; wherein odenotes 0, 1 or 2 WO
2006/111549PCT/EP2006/061680 203/215 R3 5' denotes a group
selected from among phenyl, pyrrolidinyl, piperidinyl and

imidazolidin-2-one, which may op'ggn\é besubstituted by methyl; 5 orR3
denotes a group of formula Id; R36 N D erein Ddenotes
C2_4-alkynyl; : 1

a

Y denotes Ci-alkylene, optionally substituted by one or two R*7
R>7  each independently of one another denote Cs.4-alkyl, COOH,
CONH,; or R*” together with one or two carbon atoms of Y forms a

carbocyclic ring with 3 carbon atoms

or R? denotes Cs1p-aryl, which may optionally be substituted by one or more
groups selected independently of one another from among methyl,
tert-butyl, CN, F, Cl, Br, OH, OMe, OEf, O-phenyl, COOH, COOMe,
COR*'"® NHCOMe and morpholine-substituted Cq4-alkylene,

wherein
R%'®  denotes NH,, NHMe, NH-"Pr, NH-cyclopropyl, NHCH,CH,OMe or a
heterocyclic, non-aromatic Ca.1o ring, which may contain one, two or

three heteroatoms selected from among oxygen and nitrogen,

or R? denotes Cg.qg-aryl, which may optionally be substituted by a group
selected from among phenyi and a heterocyclic Ca.1o ring, which may
optionally be substituted by one or more groups selected from among
methyl, terf-butyl, COOH, COOMe, CN, F, Cl, Br, OH, OMe, OEt and
NHCOMe, ox0;

or R? denotes a heterocyclic non-aromatic Ca.10 ring which may optionally be
substituted by a group selected from among benzyl and COR*";

wherein
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10R3.6denotes pyridinyl; orR3 denotes a group COR3 7, COCH2
CONERS E8B2R3 8 or & group of formula le; le; 15wherein R37

%SFI%’F’ZDDESIOM 680

denotes H, methyl, phenyl; R38 denot&§@23foup selected from among
/so-propyl, cyclopropyl, cyclopentyl, cyclohexyl, pyrrolidinyl,
pyrrolidin-2-one, furanyl and azabicyclo[2,2,2]octanyl or a group selected
from among piperidinyl, 20 pyrazolyl, imidiazolyl, isoxazolyl, pyridinyl,
phenyl, benzyl, which may optionally be substituted by one or more

orshomy: FAAEGEes HOSpPGiecl POl AR L G fycroturanyl
R6denotes H biramethytidy’ dumictbs, 1y rrasalyl oinditazelgterdiHmery optionally be
meths WO 2RI CTE P I0URGHGG B0E LT BPBREUFREre roups

methyl or OH; pre

or

or

or

or

selected from among CHC(CHaz)s, C(CH3)2(CH.OH), CH.OMe,
C{CH3)2NH; and C{CH3),NHCOO-Bu;

R? denotes a group selected from among Cys-alkenyl, indanyl,
1,2,3,4-tetrahydro-naphthalyl and 8-methyl-8-aza-bicyclo[3.2.1]octane;

NR'R? denotes a group selected from among pyrrolidinyl, piperidinyl,
piperazinyl and morpholinyl, which may opticnalily be substituted by methyl,

denotes a group selected from among pyridinyl, pyrimidine, benzyl, and
CHy-benzol1, 3]dioxolyl;

R® denotes phenyl, which may optionally be substituted by one, two or

three groups selected from among methyl, CHaNH2, CN, COOH, CONH;,

CF3, OH, F, Cl, Br, OMe, NHCOMe, NR*'COR*?, CONR*'R*?, NO,,

SONMe; and CHNHCOMe;

wherein

R*"  denotes H, Cy.¢-alkyl or an optionally bridged, mono- or bicyclic Cs.10
heterocycle

R*?  denotes H or Cqg-alkyl;

R® denotes a group of formula 1b

*©_4O
R3.3

R*?  denotes a group selected from among piperidinyl, piperazinyl,

1b;

wherein

azepanyl, which may optionally be substituted by one or more groups
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%EEQZDEEH 1I?%bogether form_ oxo; and the pharmacologically accegtgﬂl&zo%/om 680
salts, diasteredmers, enantiomers, racemates, hydrates or solvates

thereof. 4. Compounds of formula 1, aé€é#liAg to one of claims 1 to 3,
wherein 10R1denotes H; and the pharmacologically acceptable salts,
diastereomers, enantiomers, racemates, hydrates or solvates thereof. 15
5. Compounds of formula 1, according ta one of claims 1 to 4, wherein
Xdenotes SO; 20and the pharmacologically acceptable salts,

diastereomers, SRRHOMEESJAEETY B oRXIEASH OF ﬁehﬁaéﬁ‘?%’ﬂ&'i%%gh l, oxo,

Compounds of formula 1, accordingto one of claims 1 to 5, wherein

R5, R6, R7, RE6Kndte FOM e bhiriadebldgldadN igecbptable-waigolidine,

diastereomerf%ﬁnﬂﬂ 9'@6(&&52&%?@%%%%@ ahaotuptes RROf; 1-dioxide;
WO 2006/1};. 49PCT/EP2006/061680 205/215 7. Compounds of formula

1, accordlifg 16'8RELER AGHESR % BT WHEein
: T i
N N
oR

or R® denotes a group of formula 1¢;

. 5
RS,E
N—A

I

3.4
R ic;

)
N

O
N

3

wherein

A denotes a bond or Cy.4-alkyl, which may optionally be substituted by
oxo or NMesy,

R**  denotes H or methyi;

R*®  denotes a group selected from among pyrrolidinyl, piperidiny,
piperazinyl, morpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyi,
pyridinyl, benzimidazoliyi, imidazolidin-2-one, pyrrolidin-2-one,
pyrrolidin-3-one, tetrahydro-thiophene-1,1-dioxide and
1-aza-bicyclo[2,2,2]octane, which may optionally be substituted by
one or more groups selected independently of one another from
among methyl, ethyl, OH, phenyi, pyridinyl, pyrazolyl, pyrrolidinyl,
(CH2)o-R*®", O-(CHy)o-R**" and NH-(CHz)o-R**";

wherein

0 denotes 0, 1or2
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WBJI &%tﬁ%lgég and _the pharmacologically acceptable salts, PCT/§P§006/061680
diastereomers, enantiomers, 5racemates, hydrates or solvates thereot. 8.

Compounds of formula 1, according to’8fé OF claims 1 to 7, wherein
R2denotes C5_10-aryl, which may optionally be substituted by one or
more groups selected independently of one another from among
C1_5-alkyl, 10C14-haloalkyl, C2.6-alkenyl, C2_6-alkynyl, CN, halogen,
OR2.8, 000R2.8, coRaio, NR251R2.9, NHCOR2-8, SR2i8, 30R2.8,

S02R2-8 and RB2ANRE Bfaes % YR ARMAESIIR M Ay hyvb¥EhPIayyrrolidinyl,

optionally be substituted by one or more groups selected from among
C6_10-aryl-C1.6-alkpierEdey! 20chishidaapi %Qaﬁqyféﬁét\@aa;»ieiiwﬂa"v be
and a heterocyclic C3 batinggvhichansy;optionally be 15substituted by a
group selected from among C1_6-alkyl, COOR2.8, ON, halogen, OR2'S,
NHCORZ2'8, oxo, a C3_7-cycloalkyl-C1-4 alkylene, a heterocycle-CI-I

akylenpang-a R $Fldmalkylene, wherein 20 R2.8denotes
H,C2.5-alkenyl, C2_6-alkynyl, a NR210il1 2 n '-i1 -4 alkylene or

C5_10-aryl; R2.9 denotes H,C2_6-alkenyl or C2_6-alkynyl; denotes

NHR2.10.1,C1_6-alkylene-O-C14-a Qr a peterocyclic C3-10 ring which
may optionally be substituted by C1.4 45 R

N-D
H id;

wherein
D denotes Cog-atkynyl;
R*®  denotes pyridinyl;

or  R3denotes a group COR®’, COCH,R*8, CONHR®, SO,R*® or a group of

formula 1e:
N
%Ra.a

© 1e;

wherein

R*"  denotes H, methyl, phenyl;

R*®  denotes a group selected from among iso-propyl, cyclopropyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrrolidin-2-one, furanyt and
azabicyclo]2,2,2]Joctany! or a group selected from among piperidinyl,
pyrazolyl, imidiazolyl, isoxazoly!, pyridinyl, phenyl, benzyl, which may
optionally be substituted by one or more groups selected from among

methyi, chlorine, NH,, NMe,, phenyl and morpholinyl,

R*  denotes H, methyl or oxo;
R®  denotes H or methyl:
R®  denotes H or methyl:

R’ denotes H, methyl or OH; preferably H or methyl;
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. notes H,C24-alkenyl, C2_5--alkynyl or C3-7" cycloalkyl;
en]g(t%e&ga:%ﬁ%s-aryl, to which an aromatic or non-aromatic C3.10 AC%B%O%/OMGSO

30heterocycle is fused; WO 2006/1113%9BET/EP2006/061680 206/215
orR2 denotes C6_10-aryl, which may optionally be substituted by a group
selected from among C6_10-aryl and a heterocyclic C3_10 ring, which is
optionally substituted by one or more groups selected from among
C2_6-alkenyl, C2.5-alkynyl, Cm-haloalkyl, CN, halogen, OR2.8,
3BOORR 8,067 10NR2 ARAD. NECOR? Bt SRAGHIPR2'S, S02R28,
SO2NR28R2 9 and oxo; and the pharmacologically acceptable salts,
diastereomers, enantiomers, racemates, hydrates or solvates thereof. 10

& Gempauiads of farapia.d, agsording to one of claims 1 to 8, wherein
R2denotes C6.10-aryl, which may optionally be substituted by one or

more groups selected from among Cme-alkyl, CN, halogen, OR2.8,
%g&}@g?éiﬂléﬁ%EB%éiﬁl@ NEKOME R SR dengitsreomaie/ Hantiomers,
-aryl;

racemates, hydrates or solvates thereof.f

4. Compounds of formula 1, according to one of claims 1 to 3, wherein
R'  denotes H;

and the pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

5. Compounds of formula 14, according to one of claims 1 to 4, wherein
X denotes SO;

and the pharmacologically acceptable sa&lts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.

6. Compounds of formula 1, according to one of claims 1 to 5, wherein
R% R% R’ R® denote H;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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5;\%0 %S&Qi‘?EL;%'HRZ'lOl’ morpholinyl, methyl-piperazinyl; 20R2.19 EP2006/064680
enoztes I-1, cyclopropyl or Cm-alkyl, which may optionally be subsititute

by one or more groups selected from 0284 alkyl, OH or C6_10-aryl; orR2
denotes CO_10-aryl, which may optionally be substituted by a group 25
selected from among phenyl and a heterocyclic C3_10 ring, which may
optionally be substituted by Cm-alkyl, 000R2;8, CN, halogen, R28 ,
NHCOMe and oxo;  and the pharmacologically acceptable salts,

diasterqomers, SRANIOIICrS, SAracempades, Ry draies afsrluaias Biaiktein
WO 2006/111549PCT/EP2006/061680 207/215 10. Compounds of

fBfmuladenséesrding to one of claims 1 to 7, wherein R2denotes a group
selected from among C1.0-alkyl, C2.0-alkenyl and 5C2.6-alkynyl, which
may optionally be substituted by a group selected from among

@ndahrarkakgtacio reiiv 20erRptaR e soltRinsierer sts evempmers,

R te S PRMR %R D solvates thereofR2 COOR2.1 and CONR2.1 R22,
which may optionally be substituted by a group selected from among

C3_7-cycloalkyl, C6_10-aryl and a heterocyclic C3_10 ring, which may in
t@m opmlé%eﬁ@sﬁmmm Oé‘@ceFdﬁing%ﬁéO&P&%%C‘i%fwmherem

zkrgong gelnﬁteasllgl' ng_ci)-allfg]engl, C2_6-alkynyl or oxo; wherein
s-10-aryl, which may optionally be substituted by one or more

groups selected independently of one another from among Ci.g-alkyl,
Cys-haloalkyl, C,.¢-alkenyl, Cog-alkynyl, CN, halogen, OR*%, COOR?#,
COR?'® NR*®R*®, NHCOR?®, SR*®, SOR?%, SO,R*® and SO,NR**R*?

or R? denotes Ce.1g-aryl, which may optionally be substituted by one or more
groups selected from among Cg 1o-aryl-Ci.g-alkylene, Cs.qg-heteroaryl-Cq.¢-
alkylene, Ce.1o-ary! and a heterocyclic Ca.1o ring, which may optionally be
substituted by a group selected from among Cqs-alkyi, Cq.g-haloalkyl,
COOR?®, CN, halogen, OR*®, NHCOR?®, oxo, a Cj.7-cycloalkyl-Cq.4

alkylene, a heterocycle-Cq.4 alkylene and a NR*'R%2-C,_4 -alkylene,

wherein

R?*%  denotes H, Cye-alkyl, Cae-alkenyl, Cag-alkynyl, a NR*'R*%-Cy 4 -

alkylene or Cgqp-aryl,

R*?  denotes H, Crs-alkyl, Cog-alkenyl or Cag-alkynyl;

R%1% denotes NHR?"® C,g-alkylene-O-C1.s-alkyl, or a heterocyclic Ca1o
ring which may optionally be substituted by Cs.s-alkyl;

R*™®7 denotes H, Cy.e-alkyl, Co.s-alkenyl, Coe-alkynyl or Ca.-
cycloalky!;

or R? denotes Ce-10-aryl, to which an aromatic or non-aromatic Cs.1o

heterocycle is fused;
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tes H, C1_5-alkyl, C2_0-alkenyl or C2_6-alkynyl; R2.2
5\@?@%@ C2_6-alkenyl or C2.6-alkynyl; 15 and the pharma?:‘g?c%lcgl?%/oewgo
acceptable salts, diastereomers, enanﬁ@%r%, racemates, hydrates or
solvates thereof. 11. Compounds of formula 1, according to one of claims
1to 7 and 10, wherein 20 R2denotes C1:_6-alkyl, which may optionally be
substituted by a group selected from among Cl_chaloalkyl, CN, OR2.1,
NR21R22, COOR21 and CONR2.1R2.2 or which may optionally be

Ybstitiged pyAiQoED %%Fe@ﬁf&ﬁ“nﬁ‘%]& Gl DE QA rR B9 é@{r‘oup

and a heterocyclic, aromatic C3_10 ring, which may 25in turn optionally

be subSRIEEgH i ame By BIb%e;whBEANR 2. DatsroRe it Srae NpGINHERDS
2 denotesiid i Lttt e%%yeﬁeeoph%maémg&e@)ée%&%%

diastereomers, enantiomers, racemates, hydrates or solvates thereof

2006/1&@@imﬁ‘&l@zﬂb@mﬁaeazbgms%zﬁai%whéé%f hairaR, OR™’,
accordipgigrere SHEMNRIPRAWNGIRIDR?®, SR*%, SOR?®, SO,R?®,

SO.NR?*®*R?® and oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
9. Compounds of formula 1, according to one of claims 1 to 8, wherein

R? denotes Cg.1p-aryl, which may optionally be substituted by one or more
groups selected from among Cq.4-alkyl, CN, halogen, OR?*® COOR?*?,
COR*™® and NHCOMe

R*®  denotes Cy.s-alkyl or Cg.1p-aryl;
R*10 denotes NHR*'®", morpholinyl, methyl-piperazinyl;

R%1%1 denotes H, cyclopropyl or Cy.4-alkyl, which may optionally be
substituted by one or more groups selected from O-Cq_4-alkyl,

OH or Cg1p-aryl;

or R? denotes Cg.10-aryl, which may eptionally be substituted by a group
selected from among phenyl and a heterocyclic Cs.1g ring, which may
optionally be substituted by Cy-alkyl, COOR?*®, CN, halogen, OR?®,
NHCOMe and oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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%%&EE% %gglo-aryl, which may optionally be substituted in thep@ﬁﬁ‘bzeoa (061680
position %y one or more groups selected independently of one another

from among C1_4-alkyl, ON, halogen,?9%¥'8, COOR2.8, COR2.1 and
NHCOMe wherein R28denotes C1_4-alkyl or C5_10-aryl; R21 denotes
NHR2101, morpholinyl, methyl-piperazinyl; 10 R2.10.1 denotes H,
cyclopropyl or 01_4-alkyl, wherein the C1_4-alkyl may optionally be
substituted by one or more groups selected from among 0-C1.4-alkyl, OH
and C6_10-aryl; 15 or R2 denotes NH(R2 11), cyclohexyl orNR1R2
denotes a heterocyclic C5_6 ring selected from among pyrrolidine and
ﬁBerazﬁ%@f‘Wﬁ é’;‘;ﬁ%ﬂ%@lf& @é@ﬁﬁ?&ﬁ@@'@ﬁ/ %ﬁq@%mﬁaréog?w&erem
20selected from among C1.4-alkyl, OH and C1_4-alkanol and the
rbarmacol%gically acceptable salts, diastereomers, enantiomers,

prﬁcema‘i'@@, Garae P sipsties era siments G eraintints oPtopmliand

accordipg fo:aaeaf GIAIBISAd) SRmAR, vheipisRAdansjes foemselected from

which may optignally be substituted by.one gr mare groups selected from
among 108 fkyt- 03 kide . &6 %%%9501.&&#.9 iyt SR*", SOR™",

Cl_6-atiplaneNR3,ARBZREN datopen, AR B M OREE Iwhich may optionally be
30CONR,31R3.2, NR31R3.2, NHOOR3.1, NO2, SW* SOW* S02R3.1,
SO2NFESRRIWERHY P 3raHR REleAGgdEREMONg Car-cycloalkyl, Ce.10-aryl and a

heterocyclic Cs.q ring, which may in turn optionally be substituted by one or
more groups selected from among Cqg-alkyl, Cag-alkenyl, Cog-alkynyl or
OXO0;

wherein

R*!  denotes H, Cyg-alkyl, Cas-alkenyl or Cos-alkynyl;

R*?  denotes H, Cyg-alkyl, Cog-alkenyl or Co.g-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
11.  Compounds of formula 1, according to one of claims 1 fo 7 and 10, wherein

R? denotes Cqg-alkyl, which may optionally be substituted by a group selected
from among Ci.s-haloalkyi, CN, OR?", NR2'R?2 COOR?" and CONR*'R?*?
or which may optionally be substituted by a group selected from among
Cs.7-cycloalkyl, Ceqg-aryl and a heterocyclic, aromatic Cs 4 ring, which may
in turn optionally be substituted by methyl or oxo;
wherein |
R?>'  denotes H or Ci4-alkyl;

R??  denotes Hor C1.4-alkyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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49PCT/EP2006/061680 209/215 wherein R31den
gél%%%gyﬁ# _§6-alkenyl or C2..6-alkyrzl; R32denotes H, Cl.6-a|k9yff—ﬁé_pl2006/061%O

C2_6-alkenyl or C2.6-alkynyl; 5and th %%?%acologically acceptable
salts, diastereomers, enantiomers, racemates, hydrates or solvates
thereof. 14. Compounds of formula 1, according to one of claims 1 to 9
and 12 to 13, wherein 10 R3denotes phenyl, which may optionally be
substituted in the para position by a group selected from among
C1_5-alkyl, C2_6-alkenyl, Cm-alkynyl, C1_4-haloalkyl,
C1_5-alkylene-NR3.1R3.2, CN, halogen, OR3.1, COOR3-1, _
dBNREDRO RO FIMUEHE GREIJIND Y SRESOF AiRe1! toRRENErein
15SO2NR3 1R3-2 and C1.6-alkylene-NHCOR3.1, wherein R3.1 denotes
H,Cm-alkenyl or C2_6-alkynyl; R3.2 denotes H, C1_6-alkyl, C2.5-alkenyl .
& cm-dgiRieSbanaatd piBithtay getnpabeestaplstitied in the méta position
dﬂsmr%‘?%ﬁ@o@'ﬂﬁ@@@?@tﬁ)s{ W@Snﬂ%@ﬁ%@ﬁ;ﬁ@h@ﬁ%ﬁ@ﬂ@@ﬁ frédf among
Compounds of formula 1, accordingto one of ¢laims 1 t0 9 and 12 to 14,
whereifr1-4-alkyl, CN, halogen, OR™, COOR*", COR*™ and NHCOMe

wherein

R*®  denotes Cy.4-alkyl or Cg.1g-aryl;

R*"% denotes NHR*"®" morpholinyl, methyl-piperazinyl;

R%#1%" denotes H, cyclopropyl or Cq4-alkyl, wherein the Cq4-alkyl
may optionally be substituted by one or more groups selected

from among O-Cy.s-alkyl, OH and Ceg.qp-aryl;

or R* denotes NH(R*'*"), cyciohexyl

or NR'R? denotes a heterocyclic Cs.e ring selected from among pyrrolidine and
piperazine, which may optionally be substituted by one or more groups

selected from among Cq.4-alkyl, OH and C;4-alkanol

and the pharmacologically acceptable saits, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
13. Compounds of formula 1, according to one of claims 1 to 9 and 12, wherein

R® denotes phenyl, which may optionally be substituted by one or more
groups selected from among Cy.g-alkyl, Cye-alkenyl, Cog-alkynyl,
Ci.4-haloalkyl, Cqg-alkylene-NR*'R*?, CN, halogen, OR*', COOR*',
CONR*'R*?, NR*'R%2, NHCOR®', NO,, SR*", SOR*', SO,R*’,
SO,NR*'R¥? and Cy¢-alkylene-NHCOR®";
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' group of formula Ib wherein WO PCT/EP2006/061680
glgggﬁ}%jl%[fgf?’gCT/EPZO%/OGl%O 210/215 wherein a sulphur atom

optionally contained in the heterocyclicz@ézjﬁ) ring may optionally also be
present as the oxide or dioxide; wherein R3 3 1 denotes C1.5-alkyl; 5R3 3
2 denotes NH2, NH(C1_6-alkyl) or N(C1..6-alkyl)2; orR33 denotes a
bicyclic ring or a heterocyclic spiro ring;  and the pharmacologically
acceptable salts, diastereomers, enantiomers, 10racemates, hydrates or
solvateg,thegof., 16. Compounds of formula 1, according to one of claims

1t09 ang112 to 15, wherein 15R3 denotes a group of formula 1c; 1c;
R>" denotes H, Cqg-alkyl, Cog-alkenyl or Cog-alkynyl;

R*?  denotes H, Cy.s-aikyl, Cog-alkenyl or Cyg-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

14. Compounds of formula 1, according to one of claims 1 to 9 and 12 to 13,

wherein

R denotes phenyl, which may optionally be substituted in the para position
by a group selected from among Cq.s-alkyl, Cos-alkenyl, Cog-alkynyl,
C1a-haloalkyl, Cy.¢-alkylene-NR*'R32, CN, halogen, OR*", COOR*',
CONR*'R*2, NR*'R%2, NHCOR®' NO,, SR*!, SOR®", SO,R*",
SO,NR**R*? and Cy.¢-alkylene-NHCOR®",
wherein
R*"  denotes H, Ci.e-alkyl, Cog-alkenyl or Cog-alkynyl;

R%*2  denotes H, Cig-alkyl, Co.s-alkenyl or Cae-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
15. Compounds of formula 1, according to one of claims 1 to 9 and 12 to 14,

wherein

R®  denotes a group of formula 1b
. 0

R>®  denotes a heterocyclic Cs.10 ring which may optionally be substituted by one

1b;

wherein

or more groups selected from among Cy-alkyl, oxo, COR**!, COR®*%2,

Cig-alkylene-R**% CH,CO-pyrrolidine and a heterocyclic Ca.10 1ing ,
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20

25

' tes a bond or C1_5-alkyl, which may optionally be T/EP2006/061680
&tgsﬁt?t%@g%%goxo or NMe2: 20R34 denotes H or C1.6-alkyl; R3'58e/note506/

a group selected from among C1_6-all%}ﬁ/€\7hr’ich may optionally be

substituted by a group selected from among C3_7-cycloalkyl, C6.15-aryl

and a C5.10 heterocycle, which may also optionally be substituted in each
case by one or more groups selected from 25among halogen, OH, oxo,
C1_6-alkyl, 0-C1.5-alkyl, C1_6-haloalkyl, a heterocyclic C3_10 ring and a
bicyclicjingrehiestsaarHRIRDRRAAF R AREIRGHY DM SURSEIISILIY Cy 1o ring

one or more groups selected from among oxo, C1,5-alkyl, OH,
C6_107ARY, PHetbitne RRPIeTest akyiknexigs o dioxide;
0-C16-glkyens-R3.5 1 and NH-C1_5-alkylene-R3 WO
2006/111549PCT/EP2006/061680 211/215 wherein R351 denotes a
group RlectedFRaieaker%! 10-aryl and heterocyclic C3. 10 ring which

may ont{@)?\alI)@@ﬁoiggqtqug,embyd.}_%__gﬁ@lyﬂg Rrod thawmgrmacologically

acceptable salts, diastereomers, enantiomers, racemates, hydrates or
solvates thereof. 17.Compounds of formula 1 according to one of claims 1

tor9 angk12 derkfeWhEsRIficiic ring or a heterocyclic spiro ring;

and the pharmacologically acceptabie salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

16. Compounds of formula 1, according to one of claims 1 to 8 and 12 to 15,

wherein

R® denotes a group of formula 1c;

* O
rRa.s
N—A

3.4"

R 1c;
wherein
A denotes a bond or Cyg-alkyl, which may optionally be substituted by oxo or
NMes;

R**  denotes H or Cy.g-alkyl;

R**  denotes a group selected from among
Ci¢-alkyl, which may optionally be substituted by a group selected from
among Cs7-cycloalkyl, Ce.10-ary! and a Cs.4o heterocycle, which may also
optionally be substituted in each case by one or more groups selected from
among halogen, OH, oxo, Css-alkyl, O-C4e-alkyl, Ci¢-haloalkyl, a
heterocyclic Cs.1g ring and a bicyclic ring, while these groups may each
optionally be substituted by one or more groups selected from among oxo,
Cre-alkyl, OH, Cgs.qo-aryl, a heterocyclic ring, Cq¢-alkylene-R>*",
0-Cy.g-alkylene-R*>" and NH-Cg-alkylene-R>>1,
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25

é@zggoqgﬂqli%&asgroup of formula 1d; 0 R3.6 N-D id; wherein Dd@@?fﬁe&zooemmeao
A4-alkynyl;

6 denotes pyridinyl; 15 and the pharmacologically
acceptable salts, diastereomers, enan 13, racemates, hydrates or
solvates thereof. 18.Compounds of formula 1, according to one of claims
1to 9 and 12 to 17, 20wherein R3denotes a group of formula le; O
wherein

wherein
R*®! denotes a group selected from among Ce.10-ary! and heterocyclic Cs.

10 ring which may optionally be substituted by Cy.g-alkyl;

and the pharmacologically acceptable salis, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

17. Compounds of formula 1 according to one of claims 1 fo 9 and 12 o 16,
wherein

R3 denotes a group of formula 1d;

* @]
RB.E
TH
N-~D
H

wherein
() denotes Co.s-alkynyl;
R*®  denotes pyridinyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

18. Compounds of formula 1, according to one of claims 1 to 9 and 12 to 17,
wherein

R® denotes a group of formula 1e;

1e;

wherein

R*7  denotes H, halogen, Cs.g-alkyl, Ca.¢-alkenyl;Cz-alkynyl or Cys-haloalkyl;

R*%  denotes H, OH, halogen or a group selected from among C.¢-alkyl,
Cag-alkenyl;C,.g-alkynyl, C4s-haloalkyl, O-Cy.g-alkyl, Ce.1o-aryl, a

heterocyclic Cs.10 ring and a bicyclic ring which may optionally be



R37denotes H, halogen, C1.0-alkyl, C2_6-alkenyl;C2_6-alkynyl or -

C1_6-haloalkyl; 25R38 denotes H, OH, halogen or a group selected from

among C1.6-alkyl, C2_6-alkenyl;02.§-16@{%;r§yl, C1_6-haloalkyl,

0-C1_6-alkyl, CO_10-aryl, a heterocyclic C3_10 ring and a bicyclic ring

which,Ba RN DG ofd-ledR SHRRHUHGA R NG, R O URPOH, €.

selected from aimong halogen, C1_6-alkyl, OH, CI-6- ha%oalky an

O-Cl@%‘?ﬁ%’leﬁ‘fﬂ th ¢ acologically acceptable salts, diastereomers,

enantiomers, racemates, hydrates or solvates thereof 19. Intermediate

ducts selected from amaong: - co unds according to formula V]I

oS A & R AT e, A ey s o
slwEp RS according to formula IV and V according to preparation

method A as illustrated in Scheme | - compounds according to formula |

s.illustrgted in Scheme | 3 RIR2 - compounds according to formula IV,
1 R AT R TS BT o

- compounds according to formula VIl according to preparation method B as illustrated in Scheme

: Vil
11 ’M"“Rz

- compounds according to formula I'V and V according to preparation method A as iliustrated in

Scheme 1 :
ooy
; B
: N«*@f“\/ém N p{:\
(\'/ [ S T R
g N b
» g o
and c v

- compounds according to formula I as illustrated in Scheme 1

rf"‘\.N ~R3

- compounds according to formula I'V, VI, VII and VIII as illustrated in Scheme 2

- - ]
o o :
o {i

e %,;::j P Wg “y Y ’
X3 L S,
[ - & : = !
3 % arons a1l W“”J
s T, R ¥ KT g
g e Y Vi

3% R v \ W " and "o ,



212a/215 - compounds according to formula V, VII and VIII as illustrated
in Scheme 3 - compounds according to formula V, VIl and LX as
illustrated in Scheme 4 (NHr5" Trl. 4/ %76@)' - compounds according to
formula V, VI, VII, VIIl and IX as illustrated in Scheme 5 - compounds

- BGAR5HHAY A0 RmMA M VI AR RS, IS alRY i Rphsme 6 -
compounds according to foonula V, VII, VIII, Xl and XII as illustrated in
Sch e7 212b/215 '

5
ﬁ%’wo_ o é_ﬁﬁ
a Y
Q) @
3;"‘%*" {f\ﬁ-"‘i'@.\\_/
L i
L vl "\T" Ha Ho o
R A
s L 1
8
A a7 Rz Lot
Rt e iR
% Vit and Vit X

¥

- compounds according to formula V, VI and IX as illustrated in Scheme 4

. rﬁ:\q '
e S
W, 00 W, N, , 8, M )
O oy o
g . 57

/\f 3"”“‘\]@ o,

By s a 1,,3?5,_522 R
¥ . Vit aryed 4

~ compounds according to formulaV, VI, VI, VII and IX as illustrated in Scheme 5
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i @ it ‘? G &
‘ g g .Jw %
: . Pl e i oy s
, el N, s A A ryF
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Sulsoadie A A
R, . ), "
i & \}4“ v bR NP L.
v . e Cow v arl g

- compounds according to formula V, VII, VIII and 1X as illustrated in Scheme 6
A H o g
g Y
By, o , vjq ,mw-&j/ e
oxs ot S
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A
arsd R
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Mo Rt R
v oo v . v

- compounds according to formula V, VIL, VIIL, X1 and XTI as illustrated in Scheme 7
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- compounds according to formula | and Il as illustrated in Scheme 8 I
and - compounds according to formula 1l and Il as illustrated in Scheme 9
Il andUI - compounds according to fotafifE ¥/, VI, VIl and X as illustrated
in Scheme 10 - compounds according to formula Il and V as illustrated in
Scheme 11

- compounds according to formula I and II as illustrated in Scheme 8

B A B 3}
(\g ST Ry \/\ﬂ/ 7 \)Lm
&
]
RTIN\RE R?/N\Fﬁ?

and

- compounds according to formula IT and 11T as illustrated in Scheme 9

B3
Nﬁﬁ?ﬁl %"AN"
: M, B
=5 N C
07 %y | Cf/ E’ Ré
. M. =57 \]*?
R17R2 o Vg
721 R2
i
and - E{f

- compounds according to formula V, VI, VIII and X as illustrated in- Scheme 10

' St o
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o Wil K '
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- compounds according to formula IT and V as illustrated in Scheme 11
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and



IV 212c¢/215 - compounds according to formula Ill and V as illustrated in
Scheme 12 1lIV and - compounds according to formula I, HI, IV and V
as illustrated in Scheme 13 wherein RI, R2, R3, R4, R5,7, R 8 Rand X
have the meanings defined in clainpgyl t9;38, 213/215 and wherein RI,
R2, R3, Ra, R5, R6, -7, R8 and X have the meanings
defined hereinbefore and wherein R9, le', R1% R12 in each case

- cdndenrrRdentyisf ereranaliensienaie Rugraup sedestad fom among H,
halogen, C5-alkyl,C6.10-aryl, C3.7-cycloalkyl, aromatic or non-aromatic
C3.10 heterocycle, C5_10-aryl-C1.6-alk>Q§ne, C3.7-cycloalkyl-
Wéne and C3.10 heterocycfe-®1.6- alkylene, which may optionally

e ubﬁlltuted by one or m lected from among OH, oxo,

Csféqélkyl penyl C3_7-c yl, C3,7 heterocycle and halogen,

ML oo
N NRR™ HA ~ i
o o

Hl v
and

- compounds according to formula II, ITf, IV and 'V as illustrated in Scheme 13

0
B
i

- IR es
' e N

(g : Na.,/-j . f"w\./} 5 W g.a i
X o e T
15 o B ey
o . & LW and v
- compounds according to formula VII, VIII, IX and X as illustrated in Scheme 14,
) A‘ﬂ“ ) o Ah "Ré
d i ",,J‘&». V}w"
wawm o I %f;’:)\(“ /I::;,./NW
[ . . :
eyt T
. g gt f2y s ,u .
B i
. :
VI , R am B and X

wherein R, RL R R R R®, R’, R* and X have the meanings defined in claims 1 to 18,



and wherein R13 is selected from among OH, halogen, 0-C1.6-alkyl.
C1.6-alkyl, phenyl and C3-7 cycloallcyl and C3_7 heterocycle.
20.Intermediate products accordiagBi? tfaim 19 selected from among: -
compounds according to formula | as illustrated in Scheme | N. R1 -R2
213a/215 - compounds according to formula VI, VII and VIII as illustrated

sn Bahe 5 VNahe: ohbodFS AELb AR T AN PR e
whiteistRiterd iR S cRE e et iCeaMHnfeisritdadtN pfsieRhdter denote a group selected from
among H, halogen, C,¢-alkyl, C,¢-haloalkyl, Cs.1o-aryl, C;.s-cycloalkyl, aromatic or non-aromatic
Ca0 ﬁeterocycie, Ceyo-aryl-C.e-alkylene, Cir-cycloalkyl- C;4-alkylene and Cigg heterocyciwc‘g-
alkylene, which may optionally be substituted by one or more groups selected from among OH,
oxo, Cie-alkyl, phenyl Cs;-cyvcloalkyl, Cs.; heterocycle and halogen,

and wherein R" is selected from among OH, halogen, O-Cy.¢-alkyl. Ci.s-alkyl, phenyl and Cs.-
cycloalkyl and Ca; heterocycle.

20, Intermediate products according to claim 19 selected from among:

- compounds according to formula I as illustrated in Scheme 1



If-Rr-N  RI-R2 IX and - compounds according to formula VI, VII, VIII
and IX as illustrated in Scheme 5 (1,8 K EX_213b/215 - compounds
according to formula VII, VIIl and Ix2SAiRdHated in Scheme 6 -
compounds according to formula VII, VIII, XI and nt as illustrated in

- IR according 1o formula VI, VII and VI as iliustrated in Scheme 2
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- compounds according to formula VII and VIH as illustrated in Scheme 3

NN~ 3]
T 1Y
: . : g

s"\rff' s f
m"‘”“m R ’N‘m
Vil Wik

and

- compounds according to formula VII and IX as illustrated in Scheme 4
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- ;R‘T‘;
e N
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s 5 fB;i s N
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R~ Y go rR1” TR2
Wil
Ex
and

~ compounds according to formula V1, VII, VIII and IX as illustrated in Scheme 5



- compounds according to formula | and Il as illustrated in Scheme 8 R2 1|
and - compounds according to formula Il and Ill as illustrated in Scheme 9
Il and - compounds according to forfn3' X 2s illustrated in Scheme 10

213c/215 and
~ compounds according to formula VII, VIII and IX as illustrated in Scheme 6

fT,B *”’\f/ E K
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and

- compounds according to formmuia I and Il as illustrated in Scheme 9

YJ/“\N«*RB‘
! .
N\' N\._?({
MO (\|/ S Re
§ g [~ gl o
\ % ;{ Q‘:’ha‘-
B N N
EEE ) \ BT OR2
BT R

il

and
- compounds according to formula X as illustrated in Scheme 10
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- compounds according to formula 11l and V as illustrated in Scheme 12
and - compounds according to formula 11, Ill, IV and V as illustrated in
Scheme 13 - compounds accordiaéetg%ﬁmula VII, VIII, a and X as
illustrated in Scheme 14. 21.Compounds according to one of claims | to

- M ERRNAGRYICH SAMRASIHERS, ke 22sishof the compounds
according to one of claims 1 to 18 for preparing a,medicament for the
treatment of a disease selected from amc?émfs@s iratory or gastrointestinal

complaintsrgordjﬁé%dses, inflammator% disgases of the joints, skin or eyes,
cancers, and di '

eases of the erafor céntral nervous system. 5 23.
MetailtreZ, wherein the megicagent is directed to the prevention and
e meny of respiratory or pulmonary diseases which are accompanied by
ifcreased mucus production, inflanifiat; nd/or obstructive diseases of
the aifays=1024.Use of any one of cldims 22 to 23, wherein the
medicament is directed to the N
S L
e gy £
A )
: 12

o7 TR
1

and

- compounds according to formula I and V as illustrated in Scheme 12

and

gt oy " ;
o gt il S
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- compounds according to formuia VII, VII, IX and X as illustrated in Scheme 14.
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21, Compounds according to one of claims ! to 18 as pharmaceutical compositions.



10

15

20

25

20

treatment of inflammatory and obstructive diseases such as COPD,
chronic sinusitis, asthma, Crohn's disease, ulcerative colitis. 25. Use of
any one of claims 22 to 24, wherein the medicament is directed to the
15treatment of inflammatory diseases2akibis gastrointestinal tract. 26.
Use of claim 22, wherein the medicament is directed to 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.

FEnizophreni ﬂ}éﬂélﬁf%ﬁ? &%%&%?ﬁé% B’ﬁer Kpe . ds6aseuRsie.and o
chronic multiple sclerosis or acute and chronic pain as well as‘injuriesto
niedibrainrddos e e sroke ohyplsdasoselentidcoab paloraumerpir@pry or

g ' i racteri ' t o in of..
R B, LA D Y ORI s
ausypsl BrBdPraanatdtiestd fblirallatiornsultableder dmimistration by
inhalation, characterised in that it contains a compound of formula 1

according to one of claims 1 to 18.
23. Use of claim 22, wherein the medicament is directed to the prevention and

treatment of respiratory or pulmonary diseases which are accompanied by increased mucus

production, inflammation and/or obstructive diseases of the airways.

24, Use of any one of claims 22 10 23, wherein the medicament is directed to the
treatment of inflammatory and obstructive diseases such as COPD, chronic sinusitis,

asthma, Crohn's disease, ulcerative colitis.

25, Use of any one of claims 22 to 24, wherein the medicament is directed to the

treatment of inflammatory diseases of the gastrointestinal tract.

26.  Use of claim 22, wherein the medicament is directed to 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 mﬁitiple sclerosis or acute and chronic pain

as well as injuries to the brain caused by stroke, hypoxia or craniocerebral trauma.

27. Pharmaceutical formulations, characterised in that they contain one or more

compounds of formula 1 according to one of ¢laims 1 to 18.



215/215

28. Pharmaceutical formulation suitable for administration by inhalation, characterised in

that it contains a compound of formula 1 according to one of claims 1 to 18.



