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NOVEL COMPOUNDS FOR THE TREATMENT OF | NFLAMVAT

DI SEASES ' The invention rel at"&'5%t o new

di hydr ot hi enopyri m dines of fornmula 1, and the 5

phar macol ogi cal |y acceptabl e salts, pharnmacol ogically
acceptabl e salts, diastereoners, enantioners,

- racemates, hydrates or solvates thereof, 3 R R8 "N R

NYN~ RI1 R R6 Xi NNRIR2 10 which are suitable for
90/ dnckat nent of respiratory or gastrointestinal

conpl goVEIScOMPOBNBSFRSTHE ﬁéﬂﬂi?@ﬁ '

joints, skin or eyes, diseases 0 t?glﬂp%rl p@ﬁn%?ﬁ%s
central nervous system or cancers, as well as

PRCRAR rBlos S Db ROl e and e
charniaesdidetlyicepptabld satnpharhsesioliapateptable salts,

_ (S%g%ri m di nes whi ch have cardiovascul ar and sedati ve

BANess, epgnitemers, racamates. hydrataqemeaiales thereof,
Surprisingly it has now been found that
di hydr ot hi enopyri m dines of fornmula 1 are suitable
for the treatnment of inflamuatory diseages. The
present invention 25 therei®re rel ftedl to conpounds of
formula 1 WO 2006/ 111549, 8 14680 2/ 215
R

R® X =N
15,2
NR'R 1

which are suitable for the treatment 'gf 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-

d]pyrimidines which have cardiovascular and sedative properties.

DESCRIPTION OF THE INVENTION

-Surprisingly it has now been found t_ha’t dihydrothienopyrimidines of formula 1 are

suitable for the treatment of inflammatory diseases. The present invention

- therefore relates to compoundé of formula 1
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%02636”1 IVWW4 RSI1 I RQ RG xi NNRIR2 1 _
wher ei n @l&not es 0. S, SO or S 5 RL denot es F1/EF2006/061680

Cl.6-al kyl, C2.6-al kenyl, C2_#2Hi kynyl, C6-1o-aryl or
C6- 1o- aryl - C1- 6- al kyl ene,

C5. 10- heteroaryl - Cl. 6- al kyl ene; R2 denotes H or an
optionally nono- or pol ysubstituted group sel ected
from 10 anong Cl. 6-al kyl, C2-6-al kenyl, C2.6-al kynyl,
an optionally nono- or poly bri dged nono- or bicyclic

C3_10-cycl oal kyl, C6-10-aryl, an ic or non-
aromatic, heter ocycl iC @Rlo rin bi cyclic ring and
a C6-10- aryI fused to 2 ocycle; 15 or NRIR

2 together denote a hesefockclixc rlﬁ@ which is

optional ly substituted byX o or nore groups sel ected

from ClL. 4-al kyl, C2.6-al kenyINR'€2. 6-al kynyl ,

strai ght-chain or branched Cl1_6-al kanol "and oxo; R3

denotes a nono- or pol ysubstituted group sel ected from

@ﬁD%ﬂ a 20 heterocyclic C6.10 ring, C3_,-cycloal kyl,
aryI Cl. 6- al kyl ene,

XJS 1Odé1,q5tgg@rgls(§:]er%@ kyl ene, a fused, bicyclic ring
whi ch may optionally contain 1-4 het er oat ons sel ect ed

i ndependently of one another fromN, 0, S, 25 or R3

o LT T RO

2006/ dik1eA8, CLT RHBRIMYING LE8RyleHe? 15

R%?  denotes Horan optionally mono- or polysubstituted group selected from
among Cq.g-alkyl, Cos-alkenyl, Cog-alkynyl, an optionally mono- or poly-
bridged mono- or bicyclic Q3-1:g-cy§cloalkyl, Cs.10-aryl, an aromatic or non-

| aromatic, heterocyclic Cs.1o rihg, 'a' bicyclic ring and a Cg.q0-aryl fused to a

Cs.10 heterocycle;

or  NR'R?together denote a heterocyclic ring which is optionally substituted by
one or more groups selected from Ci4-alkyl, Cos-alkenyl, C,.g-alkynyl,
straight-chain or branched C..g-alkanol and oxo;

R®  denotes a mono- or polysubstituted group selected from among a
heterocyclic Cs.19 ring, Cs.7-cycloalkyl, Ce.1g-aryl-Cq.s-alkylene,
Cs1o-heteroaryl-Cig-alkylene, a fused, bicyclic ring which may optlonally
contain 1-4 heteroatoms selected independently of one another from N, O,
S,

or  R®denotes optionally substituted phenyl;

or  R®denoctes a group COR*’, COCH,R*%, CONHR®® or SO,R*%; |



7 denotes H, Cl.6-alkyl, C2_o-al kenyl
%@%ﬁgﬁﬁﬁ& or C6.10-aryl; R3. 8 denot es Cl 6- alq<T/$P2006/061680

C2_6-al kenyl, C2-6-al kynyl, C82% cycloal kyl or a

group sel ect ed from anong C6. 10-aryl, a heterocyclic
C3-1o ring and a 5 bicyclic ring, which is optionally
substituted by one or nore groups selected from anong
Cl. 6-al kyl, C2.6-al kenyl, C2.6-al kynyl, hal ogen,

NR3. 8. 1R3. 8.2, C6.1o-aryl and a heterocyclic C3-10

ri ng; whaegiei n  R38, 1 denot es H, Cl 6- al kyl ,

C2. 6- gkken ; 2 de

G 6. Bricy) dendles i GuangV Loienlienid as AP dsbtony

H ~CIR#S al di%’rhoteéih% a@l’qhe@yé all@%yﬂ@'ekéiwggl (9&-@%9@3@% ora
denotes H, Cl_4-alkyl

R6 denot esymAUPGelerted f{pm ameng (éﬂmaﬂyltameterocychc 310 fing and a

g j: Zl tgnrwi,'lwc“g ®7m§}ﬂ§ﬂe§pt@g % gp@’tht%grbydgpe ofgore groups

denot es H, seldctdd fdny bmdBd: 1. é’-blk?hﬂzae-émer‘ﬂy’l a®£<¥ﬁWynyi halogen,

C6. 10-aryl, o Q—{T or R7 and R8 together form oxo;
and the prMerc% gleat-piy apdaphatsrecyshie Cs.1o ring;

di ast\ghERiErs, enantioners, racemates, hydrates or
sol vates thereof. Preferred conpounds of formula 1
above are R%Sos eiemm.eeHnC@FaIléyl dengtkend, ork ,.SakgnylSO2;

. ToraryiR gfl OIS Bkl CeliBuly Cos-alkynyl

C6. lo- ary
Cl1. 6- al kyl ene denot es H or Cl.6-al kyl, which
Ry optionally be substituted by one or nore groups
Rel ecdenptes binCanmligy| Oz salkainyhiTeytalken], @rxo,

1R22 0064111549 PCT{ EP2006/ 061680
B 21 IpE 5.+ i Co eIV CoprKORAE | y
RUbstddnsies! o\, Glekyd) BY k-atMengXér CaRalkynyl;
R’  denotes H, Cq.4alkyl, Co. 4-alkenyl Co4-alkynyl, Ce.1p-aryl, or OH;

R® denotes H, Cq.4-alkyl, Cz 4-a!kenyl Cz-4-alkynyl, Cg.10-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 abové are those wherein
X denotes O, S, SO or SOy;

R' - denotes H, C; g-alkyl, Ce. 1o—aryl Cs 10-aryl-Cq-alkylene, Cs.qo-heteroaryl-
Cis-alkylene, L

R?®  denotes H or Cy.g-alkyi, which may optionally be substituted by one or more
groups selected from among Cy.¢-haloalkyl, CN, OR?*', NR*'R?2, COOR?",
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APIoEH$126 non-aromatic heterocycl e optional | y
substituted by Cl-4-alkyl, oxo, OH or hal oge PCT/EP2006/061680

C6-10-aryl optional |y substit4®d by C1_4-al kyI or 0xo
and ©6-1lo-aryl fused to a C5_6 heterocycle, while
this fused ring systemmay 5 optionally be substituted
by Cl-4-alkyl or oxo wherein R2.1 denotes H or

Cl- 6- al kyI V\/ni ch is optionally substituted by a C3-7-

cycl oaogl -1lo heterocilcl e or C6-10- aQ}/ each of
whi cHCONRSHR @b rgyclealist optinnadly subsiitatez! by BouedkyHoooxo, an

opt ?O%ngamrr%%ﬁ%'%%g% B Bl earahy SlertiiBe py Goratio

a C3.dxb, ) lophalogen, @ah&hryimbtl@lﬁiélly%‘lﬂiét%tb@ bﬁ/@eﬁalkg &* oxo and
C6. 10- aryl rlnaﬁwhlc s optionally substituted {ﬂmmay

one ors-woRYl iyeet i ases- ceb@*@aoqyplﬁnweath@rfgsgqnagﬁyﬁ

& o1 TR e e TR S RS s e, 1.

V\herewlmereRQS is Hor a heterocycle or a Cl_6-alkyl,

whi ¢ |on substjtuted by a group'

sel e ed f ﬁ'ﬁ%%q-%'éwk‘yﬁlch@owrz%'w%%é&sﬁ%P&aCs 7
and 06 10ecgrbbdalk bl 8 He'?é%c%l@‘b‘? CIBY-PRAL EQERbE WhikS is optionally

substi t ut I'n each case one or nore groups
sel ect ed f&ubﬁtltmd)ng Cl- 6- aI kyl, hal ogen, OH and

OCl .4 denotes H or Cl-6-al kyl; 26
ng notd\égogesgh %Sé?lgglt ed from anong

C3 7 cycl oal kyl, a heterocycl ic C3-10 ring and
Cl- 6-al kyl, whi ch may optionally be substituted by OH,
dr RRUERBEIES agmupseletted diom patianalinmonooer nalyd4igiged Ca.io-

PCT/ %Py%%%ﬁéyq) gi"%%.?&w%)}%ﬂ()%lkyl, which may optionally be fused to a Cg.1g-aryl
ring which is optionally substituted by one or more groups selected from
among Ci.¢-alkyl, OH, CH,OR?3, COOR23, COR?®, CONRZ3R?*,
0-Cy¢-alkyl, O-C;.q1-aralkyl, NR**R** and NHCOR??,
wherein

'R** is H or a heterocycle or a Cyg-alkyl, which may optionally be
substituted by a group selected from Cj.7-cycloalkyl, Cs.10
heterocycle and Ce-m—aryl,:‘while this group may optionally be
substituted in each case by one or more groups selected from
among C.s-alkyl, halogen, OH and O-Cqg-alkyl;
while

R%*  denotes H or Cqsalkyl;
R?®  denotes a group selected from among Cs.7-cycloalkyl, a heterocyclic
Cs.10 ring and Cyg-alkyl, which may optionally be substituted by OH;

or R® denotes a group of formula 1a,
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notes Cl_6-al kyl ené, optionally substj
g"}’%‘ﬁg’%ﬁ?m R2.7 5 wherein R27 are in each CaSF;echleF%(aoafomsso

sel ected i ndependent|y of onedatPot her from

Cl e-al kyl, COOH, CONH4 OR2.1, and COOR2.1; or

R2. 7together with one or two carbon atons of Y forns
a carbocyclic ring wwth 3 carbon atons 10 or R2
denotes C6. 10-aryl, which may optionally be
substituted by one or nobre groups sel ected

i ndependent |y of one anot heff anong Cl. 6- al kyl ,

Cl. 6- hal oal kyl , C2.6-al kényl , al kynyl, ON,

hal ogen, OR28, COOR28, COR2. , CONR2. 3R2. 4,
a Cl. 4al kyl ene group substitutedby1aNR2-1R 2.2, or NR
2. 'R 2.2, 15 or R2 denotes C6_10-aryl, which may
optionally be substituted by one or nore groups

sel ected i ndependently of one another from anong

C6. lo-aryl - Cl1_6-al kyl ene,

C5- 10Y het ederotys Oob-dkydéhy, aptionalp sibstitelcdadhkyhe oatwo R%7

C3 7- cl oal kyl - C1. 4- al kyl ene, .lo-aryl, and a

het er $EREPIN g@"’fd”ﬁaﬁ ,G%ﬁﬁiqe@qt%we@@nsﬁe%ep P another from
each opti i IBNEE DR AN eHoEEe a ;
el ected Trom O O Ry B QOO e grBe. iyqther vith

hal ogen, CREe 6r twiHCDRRNGtomsxd,Y orMs.a tarbioeyeicoingwah 3 carbon
a C3.7- cycltoal kyl - Cl-4 al kyl ene, a C5-10 heterocycle -
Cl_4-al kyl%ﬁgsand a NR2.1R2.2 _C1.4 al kyl ene, 25

wherein R2.8 denotes H, Cl_6-al kyl, C6-10-aryl, a

NR2. 1R2. z- C1. 4al kyl ene groug; R210 denotes NHRz.10.1

& a et erdriipdes Soasand whish roay eptiong/lyds: swisdituted thy one or

| S %??Ebé%@%@% é%ecf’%cfk%lpénxgtﬁpg%r}el%ﬁg't%er from among C1s-alkyl,

Cie-haloalkyl, Cp.e-alkenyl, Ca.s-alkynyl, CN, halogen, OR?*®, COOR?,
COR?*'® NHCOMe, CONR%*®R?*4 a C, alkylene group substituted by
NRZTR22 or NR2'R22 - '

or R? denotes Cg.qp-aryl, which may optionally be substituted by one or
more groups séiected independently of one another from anﬁong Ce-10-aryl-
Ci.g-alkylene, Cs.1o-heteroaryl-C_g-alkylene, Cs.7-cycioalkyl, a Cs.7-

| cycloalkyl-C1.s-alkylene, Cg,1dfaryl,‘ and a heterocyclic C3-10 ring, while these

groups may each optionally be substituted by one or more groups selected
from Cy.-alkyl, C1.¢-haloalkyl, COOR?®, CN, halogen, OR?*%, NHCOR?®,
0xo, a Ca.1g heterocycle, a Cs.7-cycloalkyl-Cy.4 alkylene, a Cs.1o heterocycle -
Cis-alkylene and a NR*'R?? -C,.4 alkylene,

wherein

R?*®  denotes H, Ci.¢-alkyl, Ce.10-aryl, a NR*'R**-C,4 alkylene group;

R*'®  denotes NHR?'®" or a heterocyclic Cs.1o ring which may optionally be
substituted by Cq.4-alkyl;
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otes H, C3-7-cycloal kyl, C2-6-al kenyl
@%&gﬁ&%ﬁ% O-6-alkyl or Cl-6-alkyl - O Cl- 4- al g1 06/061680

R2 denot es CB- 10- aryl, to whi®®k'Ban aromatic or

non-aromatic C3-10 5 heterocycle is fused; or R2

denotes an aromatic or non-aromatic heterocycl ic C3-10

ring which may optionally be substituted by one or

nore groups seI ected fromanong hal ogen, OH, oxo, ON,

Cl- 6- al kyl, , G- 6- al kanol, C6_10-aryl -d -6-al kyl ene, 10

C5. 10- het &Rb rydemtesl-hl(kzyﬂ @tﬂpal@tmg d-alkenyl, Co. s—alkynyl Ci.s-alkyl

C3_7-cycl oal kyl - Cé Egj C3-10

het er ocycl e- C1_9" Fﬁ e Wﬁ |n R2.11 denotes a
group selected fron1anDng C3- 10 heterocycle- Cl-4-

al kyl epe, -, -cycl oal kyl . and a heterocyclic aromatic
oF noR- afeaw@ﬁ(éswﬂylda woichi aryaramatischomegn-smmalitaCbyo
be s -6-al kyl, which may in turn

opt i 3’&%& M’%E&SB tuted by OH, CH2OH, OMVe, NH2, a
C3-10 heterocycle or NHCOO tBu; 20 or R2 denotes a

roup §§Wect ed from anong C2- 6- aI kenyl or a hicyclic, .
; ng. QRS AR\ArepIatis P& Nop-Femalisdigteracyelia s meing which may

or ln%ﬁg %%kbétlpu?éc? ég%\‘n@dr%&‘d@o%é %@%dpgom among

optlo Stitut

- sel echaldgém,ddidaoxmndC18- QHaIHWI CQrbladolCCs4q-arW-&hatalkylene,

ot orGepatate sl e Rigfens, B oo TaupRgky-Gre-alkylene and

bi cyod;é&hé‘t@ C|gt@ma§|k9|e(p,§ non-aromatic ring system
which ~optionally contains 1 to 4 heteroatons sel ected

from\@hefﬁln 0, or it denot es (C6-1o-aryl-Cl. 6-al kyl ene,

3RO alp B et e Bl

or nore graipend\C200rlddIkp4thd S hetdrd0RficRrddlic or non-aromatic
Csz.10 ring,
which may optionally be substituted by Cqs-alkyl, which may in turn
optionally be substituted by OH, CH,OH, OMe, NH>, a Cs1¢
heterocycle or NHCOO-'Bu;

or R? denotes a group selected from among Ca.¢-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 selectedﬁ‘ro_m‘ among C1.4-alkyl, OH and C,4-alkanol;

R®  denotes a group selected from amoﬁg a heterocyclic Cs.1¢ ring, a Cs.7-
| 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.10-aryl-Cr.¢-alkylene, Cs.1o-heteroaryl-C4.¢-alkylene and CHo-benzo[1,
3]dioxollyl, which may optionally be substituted by one or more groups
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ted from CH, hal ogen, Cl -6-alkyl,
g@%&gﬁﬂ : Cl. 6-hal oal kyl and CO- R3.1 or R3PCT/E;:,2006"061‘880

denot es phenyl whi ch may opt{/®tal |y be substituted by
one or nmore 5 groups selected fromanong Cl. 6-al kyl,
C2_6-al kenyl, C2_6-al kynyl, Cl. 4-hal oal kyl,
Clv6- al kyl ene- NR3. 1R3. 2, CN, COOR3.1, CONR3. 1R3. 2,
NR3.' R3.2, NHCOR3.1, CF3, OR3.1, hal ogen, NHCOR3'1,
NO2, SO2NR3. 1R3.2 and Cl. 6-al kyl ene- NHCOR&1; wherein
10 Rssqleq@ddfcm Gk talegen kyi-¢-alkyl, ©-&h lkabkyl, Grs-haloalkyl and CO-
kkynyl, optionally bridged, nono-or bicyclic
C3 10 heterocycle or C3.1o0 heterocycl e-Cl. 4-al kyl ene
group; R3.2 denotes H Cl1_5-al kyl,, C2-6-al kenyl or
C2-6-abkynyl; 15 or R3 denotes a group of formula 1 b

o/ 8 Qericbtes nnﬁ@vlemmq:@rr@ym'@n@%y he gﬂbﬁi;btugeé# ley. pag or more
(L om PY sBIdEPEBY b0 S o] sleﬂkﬁ;: 89 4k ; | GO ARy

opti ona be su
sel ecCed—hémmyl Onpglk@bne- MRMR 1SCDNR3 R3?,

a het@ﬁo&ch@%ﬁéhe&?pggr‘? é}%?gprh(@lu‘séﬁf Nngo,%]oazﬁ%mw

opti og,@d Icy1 ebgmy@hgq.g*_m@ﬂ&he het erocyclic ring, may

optional ly in the formof the oxide or dioxide; 25
wher evhe®®) 3. 1 denotes Cl-6-al kyl; R3.3.2 denotes NH2,
NH( Cl

N0 2L foh e L BI040 BBl 7 2 SRORS BBy bridoes

mono-or bicyclic Ca.1o heterocycle or Cs.19 heterocycle-Cq.4-alkylene
group;
R*?  denotes H, Cy.g-alkyl,, Ca.s-alkenyl or Ca.¢-alkynyl;

or R® denotes a group of formula 1b

* 0

R3*®  denotes a group selected from among a heterocyclic Cs.1o ring which

1b;
wherein

may optionally be substituted by one or more groups selected from
among Cy-alkyl, oxo, COR**', COR?%2, C4¢-alkylene-R>*?,
CH,CO-pyrrolidine and a heterocyclic Cs.1o ring, wherein a sulphur
atom optionally contained in the hete'rocyclic ring, may optionally be
in the form of the oxide or dioxide;

wherein .
R*31 denotes C; 6—alky|
R*3%? denotes NHa, NH(C1 s-alkyl), N(C1.¢-alkyl)z;

or R* denotes a bicyclic ring or heterocyclic spiro ring;
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.group selected from a, het ekg ‘:

W Ms49006111549 PCT/ EP2006/ 061680 8/215 or
denotes a group of formula 1c; OR3.5 NA RS.E?PCP':Z:F;’ZOOGIOMGBO

wherein 5 A may be a bond or #%-al kyl, which nay
optionally be substituted by oxo or Nwve2; R3.4
denotes H or Cl-6-al kyl; R3.5 denotes a group sel ected
fromanong 10 Cl-6-al kyl, which nay optionally be
substituted by one or nore groups selected from
C3-7-cycloal kyl, C6-10-aryl and a C3-10 heterocycle,
@hi | eR"t hi denptes g sraypaf éomypailenal |y be substitut ed
in each case by a group selected fromanong OH oxo,
Cl-6-al kyl, O Cl-6-al kyl and Cl-6- hal oal kyl, 15 or a
_ lig C3-10 ring and a
bicyclic ring, which is opfioHaly gubstituted by one
or nore groups selected indegendent’|y of one anot her
from anong oxo, Cl.6-alkyl, OHR&fCB-loagéyl, a
heterocyclic C3-10 ring, Cl-6-alkylene-R3.5.1,

O Cl.whedeityl ene-R3.5.1 and NH- Cl-6-al kyl ene-R3.5.1 20

R3.5.1 denotes a gfroup sel ected from armng C6- 10- aryl
and het BaY¥&ech Pendor fu-sralkg, WhichHMan prBpnalRe sybgituted by

substi t ut egl Py, NMe,:
R**  denotes H or Cy.g-alkyl;
R*®  denotes a group selected from among

Cis-alkyl, which may optionally be substituted by one or more groups
selected from Cj.p-cycloalkyl, Cs.1p-aryl and a Cs.1¢ heterocycle, while
this group may also optionally be substituted in each case by a group
selected from among OH, oxo, Csg-alkyl, O-Ci.s-alkyl and Cy.6-
haloalkyl, o

or a group selected from 'a;heterocyclic Cs-10 ring and a bicyclic ring,
which is optionally substituted by one or more groups selected
independently of one another from among oxo, Cqg-alkyl, OH,
Ce.10-aryl, a heterocyclic Ca1o ring, C1.s-alkylene-R>%",
O-C1.g-alkylene-R>*>! and NH-C1.g-alkylene-R>*",

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

Cqe-alkyl;

or R®denotes a group of formula 1d;
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Wb fooehlydsp 25 or R3 denotes a group of fornul agkdiefdnosnsi680
R3.6 H 1d; WO 2006/111549 PCT/ EP2006/ 061680 9/ 215

wherein D denotes C2_4-al kynyg?"215an optionally bridged,
bi cyclic C3-10-cycl oal kyl group, which may optionally

- be substituted by one or nore groups selected from

Cl- 6-al kyl, hal ogen, OH, Cil-6-hal oal kyl and

O Cl-6-alkyl, 5 R3.6 denotes pyridinyl; or R3 denotes
a grouR sel ected from anong COR37, COCH2R38, CONHR3S,
'S02R3¢NEMIN a het er ocycl ic group fused to a C6-10-aryl

%"3?%@“ 'déﬁn pé'%)ﬂﬁ@ %ﬁka #Igﬁr@b%heglﬁ%;crﬂ %Yéycloa!kyl
R3. 8 @roup, whigh, r?lasd@ptxbaslly—be Slib&itatdayy 06® ofl more Yroupbselected

R3. 8 deno pse ted from apong Cl-6-al kyl
G- 7- g SR, Bplcgeng Db, wehalealkil 35 R Gl

C6- 10R31$yl lﬂ)t@@ i ﬁ C|IC C3-1o ring and a bicyclic
ring, whi c fggtulﬂo ally be substituted by one or

nore groups sel ect ed from anong Cl-6-al kyl, hal ogen,

’\#Rﬁg?lifegé%gtég 'a group b %eicdidd fr%rr’]ndar%ohetc%&gy%b&ﬁgﬁg 8 CONHR??,
SO,R*? and a heterocyclic group fused to a Cg.1g-aryl group, which may
optionally be substituted by methyil,

“or R*denotes a group of formula 1e;

* : H
@N% R®

O 1e:

R’ denotes H, Cy¢-alkyl, Cs.10-aryl;

R*®  denotes a group selected from among Cq.s-alkyl, Cs.7-cycloalkyl or a
group selected from among 'Ca-méaryl, a heterocyclic Cs.0 ring and a
bicyclic ring, which may optionally be substituted by one or more
groups selected from among Ci.s-alkyl, halogen, NR3 8IR%82 Cg 10-
aryl and a heterocyclic (33 fo ring;

R*®' denotes H or Cys-alkyl;
R*#2 denotes H or Cy¢-alkyl;

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

R®  denotes H or Ci-alkyl;
R®  denotes H or Cy4-alkyl;
R’  denotes H, Cy.4-alkyl, Cg.1g-aryl or OH;
R®  denotes H, Ci4-alkyl, Cg.10-aryl or OH;
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A RpeBidsagenotes H or Cl-6-alkyl; R3.82 denot gt o6/061680
Cl-6-al kyl; R4 denotes H, Cl-4-al kyl or oxo; Z?Ré

denotes H or Cl-4-alkyl; = R6 '@@hotes H or Cl-4-al kyl;
R7 denotes H, Cl4-alkyl, C6-10-aryl or OH  R8 denotes
H, Cl-4-alkyl, C6-10-aryl or OH WD 2006/ 111549

PCT/ EP2006/ 061680 10/215 or R7 and R8 together form
oxo; and the pharmacol ogi cally acceptable salts,

di astereqers, enantioners, racemates, hydrates or
gbRV and Rt tweethsr forg pref erred conpounds of formula 1
above are those wherein X denotes 0, S, SO or 502;
preferably S, SO or SO2; 10 Rl denotes H, Cl-4-alkyl;

&2d tenphasnatolegi€divGactdpyable ealts aliasteyeddst ehahismbns,
%Q%r oug sel ected from anpong Cl-4-hal oal kyl, CN,
matesyydigies or 29 thereefoonr2. 1R2. 2 or
optionally substituted by a group sel ected from anong
C3. 7-cycl oal kyl, C6-10 15 aryl and a heterocyclic,
Brejemed cotpolnds ioh fprmapa i1catadvieyarsithese tvhesginby net hyl
or oxo; R2.1 denotes H or Cl-4-alkyl; R22 denotes H
or Cl-4-alkyl; 20 or R2 denotes C3-7-cycl oal kyl,

RPti oféhdtes DI IS W SO L YréfeB B, $0 8eSer: from anmong
Cl-4-al kyl, CHZOR2.'3, .3, R23R24, “O benzyl ,
NR2. 3R2. 4 or o

R'  denotes H, Cq.s-alkyl; .

R?  denotes H or Cys-alkyl, optionally substituted by a group selected from

| among C14-haloalkyl, CN, OR*', NR*'R*?, COOR*' and CONR*'R*? or
optionally substituted by a group selected from among Cs.7-cycloalkyl, Ce-10-
aryl and a heterocyclic, aromatic Cs.qg ring, optionally substituted by methyl

or oxo0,

R*!  denotes H or Cys-alkyl;
R?2  denotes H or Cy.4-alkyl;

or R? denotes Cj.7-cycloalkyl, optionally substituted by a group selected from
~ among Cs.4-alkyl, CH:0R*®, COOR*?, CONR**R®“, O-benzyl, NR**R** or
NHCOR?®

R?>?  denotes H or Cy4-alkyl;

R24  denotes H or Cys-alkyl;

R%®  denotes Cs.;-cycloalkyl, a heterocyclic, aromatic Cs.qq ring or -
Cis-alkyl, optionally substituted by OH;

or  R?denotes a group of formula 1a,



10 .

15

20

25 -

30

'Cl4-al kyl, COOH, CONH2;.-§

W31 915485 R2. 3 denotes H or Cl-4-alkyl; R24 '
denotes H or Cl-4-al kyl; R2. 5 denot es C3- 7 cycl o P{ﬁTl/(EyiTz’ooemsmso

a heterocyclic, aromatic C5-fld%iHig or C1-6-al kyl,
optionally substituted by OH, 30 or R2 denotes a group
of fornmula la, WD 2006/111549  PCT/ EP2006/ 061680

11/215 (R2.s l1la Y denotes Cl4-al kyl ene, optionally
substituted by one or two R2.7¥ mdenotes 0, 1, 2; 5
R2.7 each independently of one another denote

raget her with one or two
carbon atonms of Y forms a jo@ydlic ring with 3
carbon atons or R2 denotes CB 10 ary§a optionally
substituted by one or nore groups 10 selected from
anong Cl. 4-al kyl, CN, hal ogen, OR 2:8 COOR2,8 COR210

3220t es N}-ﬁé?ol% ?’eé gﬁ%%ébrpgfgbélw galﬁ%ﬁt’%&o %%&gﬁi R>7

ri ng, mopt i dersdtey 0, 152;substi tuted by Cl4-al kyl ;
preferaply a heterocycljc, non-aromatic C3,10 rin

Whi cHRam %aﬁh'aﬂﬁp% nty3f afle aRther Henale Sy, COOH,
sel ect ed f@gm [ : ,.l.ilso0
denotes H, cycl oprg% or %‘1&@?§F%§?ggﬁr‘.%ﬁa ny]onrmsa
substi t ut eﬂ:arbgcyc:]!c ridgGLitht 3 adaklydn atomdr2 denot es

C6. 10-aryl, optionally substituted by a group sel ected
from anong phenyl and a heterocyclic C3.10 ring,

&Pt i ONRPI ydesres T Y5-8A/1, ptionally substituted by one or more groups
selected from among Cq-alkyl, CN, halogen, OR*%, COOR?¢,
COR?*"° and NHCOMe

R%®  denotes Cy4-alkyl or Cg.1p-aryl;

R*"® denotes NHR?'®! or a heterocyclic non-aromatic Cs.1q ring, optionally
substituted by Cq.s-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 Cys-alkyl, optionally substituted by
0O-C1.4-alkyl;

or R? denotes Cs.10-aryl, optionally substituted by a group selected from
among phenyl and a heterocyclic-Ca.1o ring, optionally substituted-by
Ci.4-alkyl, COOR?®, CN, halo‘gen,' OR?*® and NHCOMe, oxo;

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

a group selected from among benzyl, COR*'":

R*"  denotes a group selected from among Css-cycloalkyl and a

‘heterocyclic aromatic or non-aromatic Cs.1o ring, optionally
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25

b 4oghdse COOR2, 8, CN, hal ogen, OR2.8 and NHCg@nfEonos/omsso
ox0; 25 or R2 denotes a heterocyclic, non-aromati

C5 10 ring, optionally substi'2@i®d by a group

sel ected from anong benzyl, COR211; R2.11 denotes a

group sel ected from anong C3.7-cyc|oa|ky| and a 30
heterocyclic aromatic or non-aromatic C5.10 ring,
optionally WD 2006/ 111549 PCT/ EP2006/ 061680 12/215
substituted by one or nore Cl4-al kyl, optionally

subst i t ut egHhsyituber byoms, ommereE:. aptionally swstltuted by OH,

denotes a e ft anong C2. 6-al kenyl
i ndanyl , @WZWQJJ?&E?%%@ﬁ@ napht hal yl or
8- net hyI 8-aza-bicyclo[3.2.1 Joctane; or NR1R2

t oget her denotes a heterocg_cl i1 c, non-aromatic
®% ng 'ﬁh@%’PPtf-’%anBt-'P@ﬁéﬁqt@d eas@mpugé‘aebglkwlhwanxlo R3

gfgﬁ;fé :ﬁgéﬁ;%ﬂ/rcﬁﬁlr%%hga ¥ 69 %efgﬁiﬂ/%?b foctane;

C5. 10- heteroaryl Cl 6- al kyl ene and CH2 benzo[l
3] di

d t h t | |
Qs R oS eTines, 3 netayPoYG. SO EoRat G- Figgwhich is

aToncy it ybstitGbabytdampne. NG 1R3, 2. O CO0R3. 1.
CONR 3. "R 3. 2, halogen NHC(P3 1, NO2,

SO2NR3. 1R3. 2, Cy4-al kyl ene-NHCOR3.1; R3,1 denot es H

§ Cly4- l : enot es H K .

tnottoles ¥ e Pe BRI gMaT e Heieteyol, SHoalt Colo ring

wher &ldlg-aryl-C1s-alkylene, Cs.1g-heteroaryl-Cq.s-alkylene and CHa-benzo[1,
3]dioxolyl;

or R® denotes phenyl, optionally substituted by one or more groups selected
- from among Cis-alkyl, Ci.4-alkylene-NR*'R*2, CN, COOR*', CONR*>'R??,
CF3, OR®", halogen, NHCOR®!, NO,, SO,NR*'R*2,
Ciu-alkylene-NHCOR3'!; ~ ~ '~

R*!'  denotes H or Cy4-alkyl;
R*2  denotes H or Cy.4-alkyl;

or  R?® denotes a group of formula 1b

TK
33 1 b;

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

wherein

Ca.10 ring, optionally substituted by one or more groups selected from
among C1.4-alkyl, oxo, COR®*?, COR®*2, Cy4-alkylene-R**?,
CH>CO-pyrrolidine, heteroé:yclic Cs.10 ring, wherein a sulphur atom
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ﬁﬁ?’zo@%ﬂﬂ § a group selected fromamdng a —  peT/EP2006/061680
eterocyclic, non-aromatic C3-10 ring, optionally

substituted by one or nore grléddpd sel ected from anong

Cl. 4-al kyl, oxo, COR3.3.1, COR3.3.2,

Cl. 4-al kyl ene-R3. 3.2, CH2CO pyrrolidine, heterocyclic

C3-10 ring, wherein a sul phur atom WO 2006/ 111549

PCT/ EP2006/ 061680 13/ 215 optionally contained in the
heterocyclic C3.10 ring nmay optionally be in the form

of the oxietianalldicortairgd RIhe.heterenypelesCCi-ringaimayloptisnally be in

R3. 3. 2 dengt N NH(.CL. 4-al kyl) or N(Cl-4-al kyl) 2;
or R3.3 dgﬁ‘SﬁéQ“g’?F'ﬁ%@&, ekﬂr&@:ﬁ' % heterori ng or
het erocyclic spiroring; or R3 denotes a group of

formula 1c;.10 o Ras N-A R3.4' 1c; wherein A denotes
a bond or 1> 4-dangjes Coptallotial Iy substituted by oxo or

aroup sel it ed TTBIF &by L (Ree BB CeRhEY o5 S

a bicyclic ring, optionally,: substituted by one or

nmore groupssselected i ndeg_e’h’dently of one anot heY_ oo
from m)ndgox enqies A g.pq@ﬂ, bicygjic h@@rqx@qgapw?terocyc ic spiroring;
het erocyclic, aromatic C5_10 ri ng,

Cl-4-al kyl ene-R3.5.1 O Cl-4-al kyl ene-R3.5. 1,

ot CIRdendtel engroBp.df farmua 1c;

R 1c;

wherein

A denotes a bond or C,.s-alkyl, optionally substituted by oxo or NMez;

R>**  denotes H or Cy.4-alkyl;

R*® denotes a group selected from among a heterocyclic Cz.qo ring or a
bicyclic ring, optionally: substituted by. one or more groups selected
independently of one another from among oxo, C1.4-alkyl, OH,
Ce-1p-aryl, heterocycfic; ard‘fnatic Cs.10 ring, C1-4-a|kylene-R3'5'1,
0-Cy.4-alkylene-R**', NH-Cy.4-alkylene-R***;

R%*%! denotes a group selected from among Ce.10-aryl, heterocyclic
' Ca.1g ring, optionally substituted by Cy.4-alkyl;

or R® denotes a group of formula 1d;

wherein
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R Modrgepgtes a group sel ected from anmong C6-1 Moooe/nsi
eterocy%{& G310 ring, optionally substitut 635@7 006/061680

Cl-4-alkyl: or R3 denotes a Jf8l® of formula 1d: 25*
\ OR3.6 NDH1d; wherein W 2006/111549

PCT/ EP2006/ 061680 14/215 D denotes C2.4-al kynyl; Ras
denotes pyridinyl; or R3 denotes a group COR3.7,
COCH2R3-8, CONHR3S, SO2R38 or a group of 5 fornula
le; NI / -R3.8 NHe le; preferably OR3.8 R3,7
denotBs H, denotes &ayalkyry_10-aryl : R3.8 denot es

G _4-gbkyl al kyl or a group sel ected from
am)ngé 10 %%ﬁ%ggw(ﬁwlheterocycl ic C5-10 ring and a
bicyclic ring, optionally substituted by one or nore

oup sel ect ed froma - al Ky ge
fira. BRY Rretes & G CR | - SRCHER Y CONHREASO,R* or a group of

non C3-10 ring ; 15 R3.8.1 denotes H or
%?mfd Yo 8.2 denotes Hor GL_ P alkyl ; R4

denot es H met hyI or 0xo;
: }_'Rs.s NH

o 1e; preferably 07 R

R%*7  denotes H, Ci.s-alkyl, Co1o-aryl;

R%*®  denotes Cy4-alkyl, Cs.7-cycloalkyl or a group selected from among
Ce.10-aryl, heterocyclic Cs.1o ring and a bicyclic ring, optionally
substituted by one or more groups selected from among Cq.4-alkyl,
halogen, NR>8'R382 G4 4o-aryl and heterocyclic, non-aromatic Cs.1q

ring ;

R*81 denotes H or Cq4-alkyl;
R382 denotes H or Cy.4-alkyl;

- R*  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, phenyl 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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' H or nmethyl; 20 R6 denotes H or net ;
ﬁz)n%bt%gfsﬂﬁ%net hyl , phenyl or OH, R8 denotes H, %WE'J%%/OMGSO

met hyl , phenyl or OH, or R7'88% R8 together form oxo;
25 and the pharmacol ogi cal ly acceptabl e salts,

di astereoners, enantioners, racemates, hydrates or
sol vates thereof. WD 2006/111549 PCT/ EP2006/ 061680

15/ 215 Preferred conmpounds of fornula | above are
those wherein X denotes 0, S, SO or SO2; preferably
S, SO or 502; 5 Rl denotes H, nethyl, ethyl or propyl;

v H | d H Cl-5-al kyl,
Bl ey PR o Fhike SRR RN MORE S, "o o
groups selected fromanong CF3, CN, OH, Nwe2, Ow,
COOH and 10 CONMe2, or R2 denotes CLl.6-al kyl, which

¥y ofenalaa Q.. 50 &1 834 prefetatly SoS o SRor e gr oups

sel ected from cycl opropyl, cyclopentyl, cycl ohexyl,
phenyl, pyrrolidinyl, imdazolidinyl, pyrazolyl,

Rhi daderiotes &henethiyli @thyy br propytiprefeyatlly Hahd prepyly be
substituted by nethyl or oxo; or R2 denotes
C3_,-cycloal kyl, which may optionally be substituted

| %22?3@%%5’5%{ @%%%’VE m%ﬂjﬁhgﬁﬁﬁ supgtituted by one or more

O bergmplips SB2cERRfrdmaardohNHCBR2CHI, (19, Mier cOMeITONH and
CONMe,,

or R? denotes Cy.g-alkyl, which may optionally be substituted by one or more
groups selected from cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
pyrrolidinyt, imidazolidinyl, pyrazolyl, imidazolyl and pyridinyl, which may
optionally be substituted by methyl or oxo;

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

£Hs
. N
R2®  denotes H or methyl, or L ,
R?*  denotes H or methyl;
R*®  denotes CH2C(CHs)s, CH2C(CH3)(CH.OH), cyclopentyl,

tetrahydrofuranyl, pyrrdlyl',""pyrazo!yl, imidazolyl or isoxazolyl,
or R? denotes a group of formula 1a,

*/Y\©
1

a
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H or nmethyl, or , R24 denotes H or
netsét%@ﬁ/??‘tﬁgé denot es CH2C(CHB) 3, CH2C( CHB) 2( CH2ay" /EP2006/061680

cycl opentyl, tetrahydrofurad§®!spyrrolyl, pyrazolyl,

i mdazolyl or isoxazolyl; 25 or R2 denotes a group of
formula la, la WD 2006/ 111549 PCT/ EP2006/ 061680

16/ 215 Y denotes Cl-4-al kyl ene, optionally substituted
by one or two R2.7 R 27 each independently of one
anot her denote Cl.4-alkyl, COON, 5 CONH2; or R2 2.7
togethwith one or two carbon atons of Y fornms a
carbocyclic ring wwth 3 carbon atons or R2 denotes

C6- 10-aryl, which nmay optionally be substituted by one

or noye OdénHISs €5l adkfiehd, r&iﬁ”@ﬁﬁﬂkﬁ%ﬂ)éﬁt@ﬁed%ﬁé‘ﬁﬂ% R>7
fromggng rrethyl 10 tert-b

efaqthladypendmuy ofmmothmme CNH@jw @QDH

rl\r"tz| Irvg ho lI\III—P yépﬁ}_kdf OE &EY@&%’WW@ Eﬁé?)%g bgi%ngtoﬁ'?'s N¥vorms a

het efOCW'G&?boMc&n?mﬁftﬁ 8 cadbdWatomy, Which nay
contain one, two or 15 three heteroatons selected from

among oxygen and ni tr ogen preferably NH2, NHMWe,
AF- 11 OB R bR MY nBIIRLERM e or mor
may aroups aéleﬁtémbrrﬂebendénﬂye@r dne angtheufrom2émeny ecethyl,
mmy " BREHACR B ol & bl G Shesaving o, sﬁfgiﬁ“
sel eq@eg‘zﬂ“ %‘”@W@ 6@@%@0%@ ~P4lklbne COOH,  COOME,
wherein
R21°  denotes NHz, NHMe, NH-"Pr, NH-cyclopropyl, NHCHCH,OMe or a
‘heterocyclic, non-aforr.jatic Cs.10 ring, which may contain one, ftwo or
three heteroatoms selectéd‘ from among oxygen and nitrogen;
preferably NHz, NHMe, NH-"Pr, NH-cyclopropyl, NHCH,CH,OMe,
morpholinyl or methyl-piperazinyl;

or R? denotes Cg.1g-aryl, which may optionally be substituted by a group
se!ect_ed from among phenyl and a heterocyclic Cj.10 ring, which may
optionally be substituted by one or more groups selected from among
methyl, tert-butyl, COOH, COOMe, CN, F, CI, Br, OH, OMe, OEt and
NHCOMe, oxo; preferably phenyl, imidazolidinyl, optionally substituted by

methyl or oxo;

or R? denotes a heterocyclic non-aromatic Ca.1o 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



{W}ﬁ% ; preferably phenyl, imidazolidinyl,
opt 1 onal fgy&gsubstltut ed by net hyI or oxo; 25 or PIQIEPZOOG/OMGBO

denotes a heterocyclic non-ar'd®&fi c C3-10 ring which
may optionally be substituted by a group sel ected
from anong benzyl and COR211; wherein . R2.11 denotes
a group selected from anong cycl opentyl,
tetrahydrofuranyl, 30 furan, pyridyl, pyrrolyl,
pyrrazolyl, imdazolyl, which may optionally be

subst i t ut eselbgtedrfrornamang GEG(CHgk 00(CH:)a(CHWO M EHYOMe,
nore group 2006/ 1 PCT/ /061680 17/215
sel ect ed fé@rﬁ@ﬁ@ﬁ@ a&%@%E@@%Q(O—QO—D :

CH2OVve, C(CH3)2NH2 and C(CH3) 2NHCOO?Bu; or R2 denot es
a grou sel ected from anong C2. 6-al kenyl, indanyl,

ar 2, 3R2 desotemy greumagireiesi fiom ameng Cxe-alkenyl, mdanyl

denot 1o 3 B ARAE e i ahd SRADT Lo eRB RSP 2 loctane;
pi peridinyl, piperazinyl- and norpholinyl, which nay
tlonaII be substit uted by nethyl; 1o R3 denot es

'@]Ron §@Pf@§t%arortnposﬁleﬁ¥9ﬁ@romammyrrqswnyﬂnmpmmyf
benzy iper |9Ha rﬂ@%‘;ﬁﬁ[nﬂ% | Y%% k%g{loﬁél ﬁge gﬁﬂé’:ﬁgl%d by methyl;

phen
two or three gr oups selected from anong nethyl

o QRN B SBhptod hoR i e o

15

20

25

CHZNHS VB H y&efzg[ap 3)ddxdlydenot es H ClL. 6-al kyl or”an
optionally br| dged, rmno- or bicyclic C3.10

het erocycl e 20 R32 denotes H or 01 6-al kyl;
or R® denotes phenyl, which may optionally be substituted by one, two or
three groups selected from among methyl, CHaNHz, CN, COOH, CONH,
CF3, OH, F, Cl, Br, OMe, NHCOMe, NR*'COR®*?, CONR>'R*?, NO,,
. SONMe; and CH;NHCOMe;
“wherein
R®*!'  denotes H, Cy.¢-alkyl orian 'dptidna!ly bridged, mano- or bicyclic Cs.19
heterocycle |
R*?  denotes H or Cy.g-alkyl;

or R? denotes a group of formula 1b

R* 1b; 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,
COCH3;, CONH,, CH:NEt;, CH2CH2NMe,, CH.CO-pyrrolidine,
pyridinyl, isothiazolidinyl-1,;1-dioxide and thiazolidinyl-1,1-dioxide;
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20

pr e%%ér

es a group of formula 1 bol i o
5R3 SO D e e 8 enoles a grou'%T}E]ﬂioosfoswso

sel ect ed from among pi peri di A§R15 pi per azi nyl ,

azepanyl ,

whi ch may optionally be substitut ed by one

or nore groups selected independently of one anot her
fromanong nethyl, oxo, COCH3, CONH2, CH2NEt 2,
CH2CH2NMe2, CH2CO- pyrrolidine, pyridinyl,

i sot hi az
t hi az@l Rdi

idiriyl-1,1-di oxi de and
dgmotgsﬂgfoumodécprnmnzooe/ 111549

PCT/ EP2006/ 061680 18/215 or R3.3 denotes a group of

formul a i
group of fornula 1c;
1lc; preferably R3.4
Cl. 4-al kyl,
oxo or Nwve2, 10 R3. 4

or R?

NN NNN C HNH orerSde.notesa
O Ras I-/ 0

wa, elnA otesa ond or
ay |lopt | na ubstlt d by
ote H/or thyI

*
)
‘N

whi ch

N
H

denotes a group of formula 1c;

_ wherein

A

R3.4

denotes a bond or Cq.4-alkyl, which may optionally. be substituted by
oxo or NMes,

denotes H or methyl;

denotes a group selected from among pyrrolidihyl; piperidinyl,
piperazinyl, morpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyl,
pyridinyl, benzimidazolyl, imidazolidin-2-one, pyrrolidin-2-one,
pyrrolidin-3-one, tetrahydrb;thiophene—1 ,1-dioxide and
1—aza—bicyclo[2,2,2]0ctahe, which may optionally be substituted by
one or more groups selected independently of one ancther from
among methyl, ethyl, OH, phenyl, pyridinyl, pyi'azolyl, pyrrolidinyl,
(CH2)-R**1, 0-(CH2)o-R**" and NH-(CH,)o-R*%";

wherein

0 denotes 0, 1 or 2

R3*51 denotesa group selected from among phenyl, pyrrolidinyl,
piperidinyl and imidazolidin-2-one, which may optionally be
substituted by methyl;
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W 2 gﬁs a group selected fromanong pyrrol 'F%'Tﬂéﬂzoos/oamao
pi perl d| n pi perazi nyl ,- norpholinyl, cycl ohexyl,

|n1dazolyl pyrazol yl , phenyﬂ991%yr|d|nyl
benzinidazolyl, i m dazol i di n- 2- one, pyrrolidin-2-one,
pyrrolidin-3-one, tetrahydro-thi ophene-1, 1-di oxi de and
15 1-aza-bicyclo[ 2, 2, 2] octane, which may optionally be
substituted by one or nore groups sel ected
|ndependently of one another from anong nethyl,

et hyl R® denotphergroupf fordiuigid; pyr azol yl, pyrroli di nyl,
(CH2)0-R3.5.1 O (CH2)0-R3-5.1 and NH-(CHQ)o-R3.5.1
wherein 20 o denotes 0, 1 or 2 R35.1 denotes a group
sel ected from anong phenyl, pyrrolidinw i peridinyl
and i m dazolidi.n-2;0ne, which may optiong be
substituted by @9_,( W0, 2006/ 111549 0
PCT/ EP2006/ 06168 I"glg or R3 denotes a grgup ok
fornmula 1d; R3.6 O HNH 1d4pﬁ9e ferably Db~
wherein s D denotes C2.4-al kyny 6 denot es
pyrlde¥bu1or R3 denotes a group CORS 7, COCH2RS. 8,

02R3 a group of formula le; N R3.8 NH
10 oFﬁ ﬁf 385-*(5'?’

R3S denotes pyrldinyl;

or ~ R® denotes a group COR®’; COCH,R*®, CONHR®®, SO,R*® or a group
of formula 1e;
}_Rs.s NH

0 1e; preferably 07 R

wherein 7

R*7  denotes H, methyi or phenyi;

R*®  denotes a group selected from among iso-propyl, cyclopropyl,
cyclopentyl, cyclohexyl, pyrrolidinyl, pyrrolidin-2-one, furanyl and
azabicyclo[2,2,2]octanyl 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% NMez, 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;

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

or R” and R® together form oxo;
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15

n.f334 denotes H, nmethyl or phenyl; R3'8 d%lﬂfﬁepiooafomeso
a group selected from anong i so-propyl, cycl opropy

cycl opentyl, cyclohexyl, pyr28Ri%inyl,
pyrrolidin-2-one, furanyl and 15

azabi cycl o[ 2, 2, 2] octanyl or a group selected from
anong pi peridinyl, pyrazolyl, imdiazolyl,

i soxazol yl, pyridinyl, phenyl, benzyl, which may
optionally be substituted by one or nore groups
sel ected fromanong nethyl, :chlorine, NH2, NWe2,

RSN oS ol Lo B g, i

REcHRNSS Qﬁ/dh'hteﬁ‘%ir@blva@és Heregir ef erably H or nethyl;
R3 denot'es H, nethyl or OH, preferably H or nethyl;

25 or R and R8 together form oxo; WO 2006/ 111549

IATRARPRASLHEES (ARl AR S AR B = !

racemat es, hydrates or solvates thereof. 5 Preferred
conpounds of fornula 1 above are those wherein X
Henot@@nates §oS5 05682 R1 denotes H, nmethyl or ethyl;
10 R2 denotes a group selected fromanong H, ethyl,
-propyl, iso-propyl, n-butyl, n-pentyl, n-hexyl,
RhCFwénotéE\IHhﬁﬂhyﬂcﬁé‘thlel\/bZ G *~-' COOH :

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

n-pentyl, n-hexyl,
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R* denotes H, methyl or oxo;
R®  denotes H or methyl;
RS denotes H or methyil;
R’  denotes H or methyl;
R®  denotes H or methyl;

and the pharmacologibaily 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 H:
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0(3'6% R4 denotes H, nethyl or oxo; R5 denot
ﬁ[ ?PT]SZQQ R6 denotes H or nethyl; R7 denotes ﬁ/é’ﬂ’zooelomaso

rret hyl; R8 denotes H or net##15 10 and the
pharnacologically acceptabl e salts, diastereoners,
enantioners, racemates, hydrates or sol vates thereof.
Particularly preferred are the above conpounds of
formula 1, wherein X, R2, R3, 15 R4, R5, R6, R7 and
R8 are as hereinbefore defined and Rl denotes H, WO
ao@melnh&mmgiﬁﬁ!me@mtﬁe@aits,zliastsrasmuenshenantiomers,
har coI 0gi cal | t aI ts, diastereoners,
%?&H? %?ré} rateﬁé}ééﬁg\{a&g ﬁ? ates or sol vates thereof .
Particularly preferred are the above conmpounds of

fornula 1, wherein Rl, R2, R3, 5 R4, R5, R6, R7 and 1 w2 o3
Rertistlarypratared arsr theahoveicestpaundsyf dematlad, aberaind’, R R,

) I di ast ereoners,
Rhatronty nd o f oy neRIREA fef 810 Sofvat es
thereof. Particularly preferred are the above
conpounds of_ fornula 1, wherein Rl, R2, R3, R4 and X
%re adendesSthef ore defined and 15 R5, R6, R7 and R8
denote H, and the pharnacol ogically acceptabl e salts,
di astereoners, enantioners, racemates, hydrates or
amd et nlmnﬂ&nomglcalwd@eptamel kalts$,\dipstefenmerd, anantidreers,

above co ds of i {a 1, wherein Rl, R2, R3,
racemates, ydra es or solvates theredf.

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

R* and X are as hereinbefore defined and

R% 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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gand R8 and X are as hereinbefore defi
REJdzoﬁﬁﬂdenot es H 25 and the pharmacol ogically Affep20061061680

acceptabl e salts, diastereond®&l5enantioners,

racemat es, hydrat es or solvates thereof. Particul arly
preferred are the above conpounds of fornmula 1,
wherein R, R3, R4' R5, R6, R/, R8 and X are as
her ei nbef ore defined and 30 wherein WO 2006/ 111549

- PCT/ EP2006/ 061680 33/215 R2 denotes C6-10-aryl, which

RAy openatealsyio-aeyl swhishirmay eptidayallyriee substiuted hyraneper more

sel ect ed | nd e ne anot he rom

G4y 708 tarbnieyly SLang Bpineh oM SMONd Cys-alkyl,
@ng-}ﬁﬁlda}l_&g %alk@gglncz% yl WQ alggencﬂi28 GO0R??,

sozr\mogﬁz’”g\la R Mhﬂ@@a esseé 1S0RY :som canmsp NR?®R*®

GERE B, ST e DO G o o o

C5- 1-@%@&%@6&9@%& aﬁohg'@grh‘é‘warﬂﬁ&l@awldnea@ 1@-heteroaryl -Cie

heterocyclic_C3-10 ring, which nmay optional G,%/
subst #lkvieas, by1aagy @n@aslaﬂt@mehcf o B n@mktwnally be

oo Sttt oy o Gi3dFsdlecteBiidh sffly GERAIY Gychalgalky,

Cmet er@om%s ©N,; 4aa|ag¢mr@|é%inﬁg\na?§w 818%2- @&4—@#:103@@@1 4
t
& 6 alluins: a NeRRe I Al PRy FNB® R Che cilyispe,

15 R2.9 denotes H, C1l.6-al kyl;, C2-6-al kenyl or
C2. 6-al kynyl; R2.1 denotes
NHR2-wberBirC1- 6- al kyl ene- O Cl1- 4-al kyl, or a

et R dEagR o e AR e BB B
g;l/cfo?f )éhe e Hpiigenyl , C2-6-al kynyl or C3-7- 20

denotes H, Ci.s-alkyl, Cos-alkenyl or Cog-alkynyl;
R?#1%  denotes NHR*'%',C,s-alkylene-O-C1.s-alkyl, or a heterocyclic Cs.10
ring which may optionally be substituted by C.4-alkyl;

R*'" denotes H, C4-alkyl, C2¢-alkenyl, C2.g-alkynyl or Cs.7-
cycloalkyl;

or R? denotes Cs-1g-aryl, to which an aromatic or non-aromatic Cz.1¢

heterocycle is fused;

or R? denotes Cg1p-aryl, which rn'ay optionally be substituted by a group
selected from among Cs.1p-aryl and a heterocyclic Cs.1o ring, which is
optionally substituted by one or more groups selected from among
Cr.g-alkyl, C,.g-alkenyl, Cy.e-alkynyl, C1s-haloalkyl, CN, halogen, OR??,
COOR??, COR*"® NR*®R??, NHCOR28 SR28 SOR28 SO,R?8,
S NR?®R?® and oxo;
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es C6-1o-aryl, to which an aromatic
ﬁ{aon@rgng‘?%c C3-10 heter ocycle is fused; 25 org@/EPZOOGIOMGSO

denotes C6-10-aryl, which mapg4@ptional ly be
substituted by a group selected from anong C6-10-aryl
and a heterocyclic C3-10 ring, which is optionally
substituted by one or nore groups selected from anong
Cl. 6-al kyl, C2-6-al kenyl, C2-6-al kynyl, Cl4-hal oal kyl,
CN, hal ogen, OR2.8, COOR2.8, COR2.1 NR2.8R2.9,

' Nh!d:ﬂ@pﬁarn%ldgiczﬂ@?élﬁ;epmmmaﬂs, digstsfiRarsg Badticmers,

006/111549 PCT/ EP2006/ 061680 34/ 215 and the
m%\o%’zrﬁ'&r%tglslcﬂf %@g E\ﬁ ®%sal ts, diastereoners,
enant| oners, racemates, hydrates or solvates thereof.

Parti cul arl%{mpreferred are the above conpounds of 1 3
Partieuladly pretanadeane the akove rpmpainds of kermute 1, whesein RR ', R”,

AL RARTR SIS Sa ALk R Sten 50, L 10,

I ndependent |y of one anot her from anong Cl-6-al kyl,
Cz_6-al kenyl 6-al kynyl, Cl 4-hal oal kyl, CN,
Ral’ ogfwot@@ssq-aM@naﬂwquum NF&”%RE"!P"e groups selected

. o Renerery e At o anafg GryE Corahent,

or cec,;g;amwyl C1miamallqnp®als helogeh, ORIk ZOOR?®, COR2

& o BREGRS, ol oRe ghgyn%ﬁf gzsfl?é'gg?gt@%d%ﬁ%sﬁ%gl

15 ring, optionally substltuted by Cl.4-al kyl; R2.10.1
denotes_ H, Cl1.6-al kyl, C2.6-al kenyl, C2.6-al kynyl or
C3_7- R%:imctmmgs H, 2a.salkyRCentkeay!, Casaajkmwbr Ce10-aryl;

Pt RAL TSRS, Hh s r SRRy B G Bt Onat
substR#t efbrid¥es ﬁHFQ‘@' ©{|6~all@aer(§e-€i C‘?Qédlkyi oorgzheterocycllc Cso

C2. 6-al kynyl, Ci1-4-hal oal kyl,” CN, hal ogen,
r:ng, optionally substituted by C+.4-alkyl:

R2'%! denotes H, Cy.c-alkyl, Ca.c-alkenyl, Co.¢-alkynyl or Cz7-
cycloalkyl;

or R? denotes Cs.10-aryl, optionally substituted by a group selected from
among Cg.10-aryl and a heterocyclic Cs.1o ring, optionally substituted by
Cr.g-alkyl, Cog-atkenyl, Cog-alkynyl, C1s-haloalkyl, 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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%6@115&% 10 NR2. 8R2. 9, NHOCRZ.8, SR2. 8, SO%T?EPZODG/OMGBO

NR2. 8R2. 9 and oxo; 25 and the
phar macol ogi cal | y accept abl e3§@I1$s, di ast er eoners,
enantioners, racenmates, hydrates or sol vates thereof.
Particularly preferred are the above conpounds of
formula 1, wherein X, Rl, R3, 30 R4, R5, R6, R7 and
R8 are as herei nbefore defined and WO 2006/ 111549
PCT/ EP2006/ 061680 35/215 R2 denotes C6-10-aryl, which
Riy ogpenataaCsyo-beyl swhishimay edtidn}elkyrim substituted byrangper more

sel ect ed f@{g‘é@@@)ﬁﬂ Cl- 4- al %I}(\EJNEII\P? ?@en &g& @OR‘”

Cl 4- @@R}nghd(ﬁ@q@@wyl ; R2.1o0 denotes NHR2.10.1
nor phoI inyl, methyl-piperazinyl; R2.10.1 denotes H,

Wer&;lpropyl or Cl.4-alkyl, which may optionally be

subst Lbsit e gr s seI ected from

O Cl.42-al k elzrpo\feggteﬂj!!&q%@smgéﬁ or R2 denotes

C6- 10Ré?°ylder\ﬁlegmm%ﬂ"épﬁnbmmmhyl mtﬁwqﬁﬁemtr@@ by a

group selected fromanong phenyl and a heterocyclic

C3.10 ring, which may optionally be substituted by

Cl. 4- al kyl g2 BOQRS, 8, W

oxo; and t%e phar m;[ggMdgl ciglgi 5% gﬁﬁfaagl(yé’sga S, BBﬂonally be
di ast ereoners, sutmtititeddysone oamemayrsupsheaiected $room O-C4.4-alkyl,
sol vates t her eo 6 20 Parti uI arly preferred are the

above conpounds btorG ﬁmﬁ%{ 1, wherein X, Rl, R3, R4,

R5, R6, R7 and R8 are as her ei nbef ore defined and

wher ei n R2 denotes C6. 10-aryl, optionally substituted

oy ond® slenoteseCyrant vsh;blemadoptlonally be substituted by a group

. selected from among phenyl and a heterocyclic Cs.1o ring, which may
optionally be substituted by C1.4-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.10-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 acceptablé 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



?&%ﬂ' |y of one another from anong nethyl
ter oN, F, d, Br, 25 OH Ow, CEt,
COOH, COOVE COR2.t0 and NHOQ®R18nd t he

phar macol ogi cal |y acceptable salts, diastereoners,
enantioners, racemates, hydrates or sol vates thereof.
+ 30 Particularly preferred are the above conpounds of
formula 1, wherein X, Rl, R3, R4, Rs, R6, R7 and R8
are as hereinbefore defined and R2 denotes WD

2006/ 111549 PCT/ EP2006/ 0 36/215 \VE AN~/
COOH *._| CORME | oo@l x X | _d¥oMe
I oH ~\}®.~@.‘%H N O HN 0
NHZ O. L\ I 4, / N NON \ ~
\/\ - 050, H YC4O N and the pharnecol ogically
accept abl e sal* di astereoners, enantioners,

racemat es, hydratel or sol vates thereof.

' PCTAEPZOOG.’OG‘EGBO

and the pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof.
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111549 PCT/ EP2006/ 061680 37/215
&\Q?g&bﬁ'qgﬂg preferred are the above conpounds O?CT/EPZOOWOMGSO

formula 1, V\,hereln X, Rl, R3,37/R4, R5, R6, R7 and RS
are as herei nbefore defined and 5 R2 denotes H, and
t he pharnmacol ogi cal | y acceptable salts, diastereoners,
enantioners, racemates, hydrates or solvates thereof.
10 Particularly preferred are the above conpounds of
formula 1, wherein X, RL, R3, R4, R5, R6, R7 and R8
are as herei nbefore defined and- vvherei n R2 denotes a

| ected f Cl- 6- 6: al k d
EorEURTY RSTed Bre IRTRDONGICHRaPRGRS oL grnbl] aifgei TR R, R,
pqﬂepgérgblw PR lare ‘é/ﬁ'rfé?elﬁBéforé@eﬂﬁéd apal |y be
substituted by a group sel ected from anong

Cl 6- haI oal kyl, CN, OR2.1, NR2.1R22, COCR2.1,

F%&fgsj_??z 1, SO2R2.1, and CONR2.1R2.2
prefe bI y B ‘oup sel ected from anong

Cl-4-hal oal kyl, CN, OR2.1,; NR2.1R2.2, COOR2- and
CONR2. 1R2. 2 or which may tlonally be substi t ut ed b%/
angﬂB@}ﬁ’hélémé'é(ﬂ@gmﬁ”!bﬁ?%ﬁﬁiﬁg'e@?”ﬁ GWFQSQPWFS enantiomer:

%ﬁ%ﬁa@%yhyﬁﬁesaorz&l EErtl‘ﬁ?r\é‘éL aromatic C3.10 ring,

rn o onal e substltut ed by
ClL_6-al kyI C2. 6-al kenyl CZ 6- al kynyl or 0xo;

B hCIah Gy orhﬁvxeﬁcoomﬁgﬁrﬁ o rapfhoyien & R R
R2. R® aRKWAng RP %Ffé@WeYenhb@for&Heﬂné&l EMH ’wr?e"-_rei'ﬁz 2

dehot'es 'H or 1s selected from anong -
C2. 6-al kenyl or C2.6-al kynyl, preferably H or

B Bble SO BB TGS b G R R Sy anc
hydr atg§-Myr§A| prefepsblly sl eaﬂRyi, BArticularly preferably propyl, which may
optionally be substituted by a group selected from among Cs-haloalkyl,
CN, OR?', NR*'R?*2, COOR?', NHCOR?", SR?", SOR?", SO,R*', and
CONR2'R?2, preferably by a group selected from among Cy.4-haloalkyl,
CN, OR?", NR*'R?2, COOR?* and CONR?*'R%? or which may optionally be
substituted by a group selected from among Ca_7-cycloalkyl, Ce.10-aryl and a
heterocyclic, aromatic Cs.1g ring, which may in turn optionally be substituted
by Cis-alkyl, Cs.g-alkenyl, Cog-alkynyl or oxo; preferably by methyl or oxo;
wherein
R%' denotes H or is selected from among Ci4-alkyl, Co.¢-alkenyl or
Cas-alkynyl, preferably H or Cq.4-alkyl;
R*? denotes H or is selected from among Cis-alkyl, Cog-alkenyl or
Co.g-alkynyl, preferably H or Cqs-alkyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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%?&%%QQQMQ PCT/ EP2006/ 061680 38/ 215 Parti C%é‘f/éﬂzooememso
préferred are the above conpounds of fornmula 1,

wherein X, Rl, R3, R4, R5, RB[2'R7 and R8 are as

her ei nbef ore defined and R2 denotes a group sel ected
fromanong Cl1_6-al kyl, C2_6-al kenyl and 5

C2. 6-al kynyl; preferably C1 _6-al kyl; particularly
preferably propyl, optionally - substituted by a group

sel ected from anong Cl. 6- hal oal kyl, CN, OR2.1,
RezticLielyprefeitaRard theSib@velcorsigRnds ofSoaRralall, wherein X, R, R?,

2 . 2 .1 d 1R i |
PROTRS R Al REGES 5 hRbinbelos defiesd aftbng s 0

“cycl oal kyl, C6.1lo-aryl and a heterocyclic C3.10 ring,

g‘ti onal |y substituted by 10 C1.6-al kyl, C2.6-al kenyl,
. 6- derglepla goupesledted froseatosg Gi.e-alkyls Calstalkenyl and

C2.6-al k r - alkynyl \ .

Gt 6. Grifoed nes iR ek G Hréfepsbiy ppopyjcontionally
phar negisdtivgieddy & grageélebled froth tsnorl 855-BaRENENSCN, OR>",
enantioners, racenptes,  hydrates or ,sol vat (?jotggr eof . .,
Parti B aR "y '}W@Qﬁre@%r eSte af&RR co@@@rﬂ- sR6f, COOR™" and
fornu 2. rei N : '

are oS o oot sronally subRitisHhy gproflspBgiediforFamong Cor
Cl1- 6- eydtyalkylwWos eharphand @ hetesddyglid €3 spbsd, dptioedilp gubstituted by
group_sel ecte fromapong.Cl. 4- hal oal kyl, CN, OR2.1,

o o oo A kaTY: BeRMREODOXS, whi oh may

optionally be substituted by a group selected from

anong 2C3_q- cycl oal kyl, C6.10-aryl and a heterocyclic,
ar omaRFt Gleriides H & 1-evlkghComplkanyl ouCnsaftyinghal 1y be

i or Biya donfeS . Ko b eferlf Stz aalingy i~ ana

t he pharmacol ogically acceptable salts, diastereoners,
enantioners, 30 racemates, hydrates or sol vates

anetheypharmacologically 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 Cy.g-alkyl, which may optionally be substituted by a group selected
from among Cq-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, Ce-10-aryl and ‘a héterocyclic, aromatic Ca.qo ring, which may
in furn optionally be substituted by methyl or oxo;
wherein | |
R2!'  denotes H or Cy.4-alkyl;
R?2  denotes H or Cq.4-alkyl:

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.
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20

erred are the above conpounds of formula 1,
wherein X, Rl, R3, R4, R5, R®ZIR7 and R8 are as
her ei nbef ore defined and R2 denotes Cl. 6-al kyl;
preferably propyl; particularly preferably n-propyl, 5
optionally substituted by a group sel ected from anong
CF3, CN, OH, Nme2, Owe, COOH and CONMe2 or optionally
substituted by a group selected from anong

cﬂaﬂmﬂampglre,fem:w laog thet erlboveco;mhphmqe of fpmauLa 1, wherein X, R', R?,

gm dazaql i di i m dazol yl
R R R aid R Bre 3 BerohBeote BEERSTaNY ot ot or
oxo; 10 and the pharmacol ogically acceptabl e salts,
dlastereoners enantioners, racemates, hydrates or

831 vatlesotesds ennlkylparafeeblapropyhmaricuaidy arafetably Aoy,

ol Al A by DELE e Ereni o . e

R2 de(DM@SC@CIH adg %NW@QQ}# oprtIOﬁalW‘@ItEBtlﬁlitbwby a group selected
I SO-pr o!% n- but yl n- penty n- hexy

o3 *?rom\ﬁmonmqyc mmwcmenedchlq@ewh nhenyl, pwrﬂllfﬂloyl

s e R

di ast medaiwfmr@xoenantl omers, racemates, hydrates or
sol vates thereof.

i e%&%ﬁ/ 1144049 PCT/ EP2006/ 061680 39/ 215 Parti cub@rtNongenstss0

‘and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereoﬁ

Particularly preferred are the above compeunds 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 ethyl, n-propyl, iso-propyl, n-butyl,
n-pentyl, n-hexyl,

*\* \/ﬁ/ *\/\ *\/CFS *\/\CN *\/\OH

"~""NMe, "~ \/\/0 ™~"~COOH

/‘\\/\;%

O e MO TO

wvod o Y
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-Cz_6-R

rIy preferred are phe above conpounds
§v5’ %(fefﬁiéfé bin X RL re Ra FS. ReRT %ﬁﬁgpzooa/omeso

are as here|nbefore defined aW¥@Wherein R2 denotes
C6_10-aryl, which nay optionally be substituted in the
nmeta position by one or nore groups sel ected

i ndependently of one another fromanong 10

Cl. 4-al kyl, CN, hal ogen, OR 2.8, COOR2.8, COR2.10 and
NHCOVE wherein R2.8 denotes Cl-4- al kyl or C6_10-aryl;
R2.1 denotes NHR2.10.1, norpholinyl,

Rl REPRGRG iy Ao AT s S PRy
PECETHAXRE] hyt!r@ﬂasbdr $819at8s tHEesf.gr oups sel ected from
among O CI1. 4-al kyl, OH and C5-10-aryl; or R2 denotes

NH(R2.10. 1), cycl ohexyl 20 or NR1R2 denot es a

?’%‘ﬁ&@ lepdetee g Rl G TPani R PR M Bl R R

R}, RACROR R meeips hessihbefors dbfined andwherdind- al kyl |

~OH and Cl. 4-al kanol 25 and the phar macol ogi cal | y

acceptabl e salts, diastereoners, enantioners,

Ce”’@fe‘?@teé‘ﬁghﬁéﬁff Wick %é@é&%émgfb%ogubs?ﬁftéqw H Ankta position

preferred are e “dbove corfpoun
wher ebyl ONe drRImote2groupd ,sel%ted%\deaéndmtlm anecamsther from among

e EP2aTbA18ENAAEN DB B RS 6S GREmANd IR Fay

opt i o%bwnbe substi tut ed by one or nore groups
sel ect g fromanong Cl.5-al kyl, C2_6-al kenyl,
y ngenotee14-alkyl eulGeyb-aryl;

Cl. 6- gbky! ene-.N 104, | 1, .COOR3. 1
SohraRt s, 3O % M%yﬁ%&hﬁﬂam,
S02R3. 1, |
R211 denotes H, cyclopropyl or Cq-alkyl, wherein the Cy.4-alkyl
may optionally be substituted by one or more groups selected

from among O-C4.s-alkyl, OH and Cg.10~aryi;

or R? denotes NH(R*'*"), cyclohexy!

or NR'R? denotes a heterocyclic Cs.s ring selected from among pyrrolidine and

piperazine, which may optionally'be substituted by one or more groups
selected from among C1.4-alkyl, OH and Cq.s-alkanol

- and the pharmacologically ecceptable 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
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.2 and Cl. 6-al kyl ene- NHCOR3. 1;  whergi
%ﬁ%@ﬁ&‘l s H, Cl.6-al kyl, C2.6-al kenyl or FCTIEP20061061680

C2. 6-al kynyl ; R32 denotes H4121§6- al kyl, C2.6-al kenyl
or C2.6-al kynyl; 10 and the pharnmacol ogically
acceptabl e salts, diastereoners, enantioners,

racemat es, hydrates or solvates thereof: Particularly
preferred are the above conpounds of fornula 1,

wherein X, Rl, Rz, R4, R5, R6, R7 and R8 are as

REr ei derfotesphehylnetichmiaywbptienailyle ﬁm)sdmtedég/ qriecoryinore

pos 1 SETHRS,SECIGH ek SRR te-plRol CaspHkToA, G aPIyDY

g g 91 Eﬁ%&a!k@(ﬁﬁ%&% NR3¢I?Q3”'9(ZT§| R4 ORgé,ﬁh OR“”é C?QOR:“

CONR3CLRIR” 'Rz NRB R 2 NNBODR Y m@g,m@ SORRSQRY",

wher PRI RICHR 5 P RN S C2 keny o

C2. 6- anleydl ; R3.2 denotes H, Cl-6-alkyl,

C2. 5- al3l1<en yl or al kyn 25 and t he
ohar nBEo| ogeRalERy @@kﬂbﬁ slkany] otCasednEylicr s

enant gener r ol thereof
et B or fenotb@FE T Sy E L Bl Pbr ?aﬁ%ﬂ{f‘?fs of
forrrul a l, wherein X R1, R2, R4, R5, R6, R7 and R8

Bere ef,orfla defined and 30 WO 2006/ 111549
hgp eg6alia9cepiatls salisoliasieRRRIRGTS, CRANBRMAE,

I ne or nore groups
iaqegg"‘tﬁgg r%%%ﬁ?g"‘é‘?é %0 . Cl. 4- al kyl ene- NRB1R32,
CN, COOR31, CONR3.1R3. 2, CF3 0?3 1, hal ogen, _
5 Ftllcuiar%/ pr'épzrreds % he absve’ 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 optionally be substituted in the para position by
‘a group selected from among Cq¢-alkyl, Co¢-alkenyl, Co.g-alkynyl,
Ci.s-haloalkyl, Cq.s-alkylene-NR*'R®*?2, CN, halogen, OR*!, COOR®",
CONR3'1R3'2, NR3'1R3'2, NHCORM, NO,, SR3'1,:'SOR3'1, 802R3'1,
SO,NR*'R*? and Cy¢-alkylene-NHCOR®",

- wherein
R*!' denotes H, Cy.g-alkyl, Co.g-alkenyl or Czg-alkynyl;
R32  denotes H, Cys-alkyl, Cs.s-alkenyl or Cps-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

récemates, 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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25

ne- NHCOR3. 1; s wherein R3 denotes H
%020(% ﬁ){#@ R32 denotes H or Cl.4-al kyl; and tgﬁCT/EP2006/061680

phar macol ogi cal | y accept abl e ¥&1ps, di ast er eomers,
enantioners, 10 racemates, hydrates or sol vates

thereof. Particularly preferred are the above

conpounds of fornula 1, wherein X, Rl, R2, R4, R5,

R6, R7 and R8 are as hereinbefore defined and 15 R3

denot es phenyl, which may optionally be substituted by

®ie, taooies pHenyk whiclomay aptlonetly befsubstitutech by waelorimore groups

Gl RIS Bl ool - O coore

phar magsNRYTRE IOF,20RE0t ﬁbﬂogeﬁ aNHEORY h&N@{ FOMR?'R*? and
enanti oners, 20 racemates, hy rates or solvates
t her eGn-+-abefleneDHGOR Or ef erred are the above
&2{@% nds of forrmula 1, wherein X, Rl, R2, R4, R5,
and R 8 are as herei nbefore defined and R3

dehotR§1a denotes ¢f or Coumalltys 1b 25 R33 1b; preferably
.3 _wherein R 33 denotes a heterocyclic C3-10 ring

V\/nl chRray donotendl Py Chealibsti t uted by one or nore
groups selected fromanong C1. 6-al kyl, oxo, COR33,1
COR3. 3.2, Cl-6-alkylene-R3. 3.2, CH2CO pyrrolidine and
anti¢he pbayvadalogidalhoacsepiablé@akb Odiadtetéa@ers, enantiomers,

PCT/ EP2006/ 80 3/,215 wherein a sul phur atom
FREneRiEs 1 yy(gﬁé‘lﬁsé?rrﬁé’éd}"q ﬁsg?ﬁé'eﬂét erocyclic C3-10 ring
may optionally also be present as the oxide or -

di oxi de; wherein Raal denotes O _6-al kyl; 1 a2
Partlcularly 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 phenyl, which may optionally be substituted by one, two or three
groups selected from among methyl, CHoNH,, CN, COOH, CONH;, CF3,

CH, F, ClI, Br, OMe, NHCOMe, NO,, SONMe, and CH.NHCCMe;

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 a group of

3.3

R* 1b; preferably R

formula 1b

wherein

R%*?  denotes a heterocyclic Ca.1o ring which may optionally be substituted by one

or more groups selected from among Cq.-alkyl, oxo, COR**', COR>*2,
Cy.¢-alkylene-R**2, CH,CO-pyrrolidine and a heterocyclic Ca.1o ring,
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25

lgnot es NH2, NH(Cl1_6-al kyl) or
W@O%ﬂ%gyl )2; or R33 denotes a bicyclic ring %?TIEP2006/061680

- heterocyclic spiro ring; and 4¥d5pharmacol ogi cal | y

acceptabl e salts, diastereoners, enantioners, 10
racemates, hydrates or solvates thereof. Particularly
preferred are the above conpounds of fornula 1,
wherein X, Rl, R2, R4, R5, R6, R7 and R8 are as
her ei nbef ore defined and wherein R3 denotes a group
of f ominerein ﬂ)sulphnr atonﬂﬁpmallymntajned ar thie! heteicyclic Cs.1io ring
wherein R es, a gro ected fr nong

D1 per M RtonGb Al ppresel a8 Tos BEIE or ARdR: may
opti opekadinbe substituted by one or nore groups

sel ect gfrom anong net hyl, oxo, COCH3, CONHZ2,
CH2NE @lemigmr%a-alm CH2CO- pyrrolidine, pyridinyl,

oo e HEhas N G e BT B N Gl ogi cal 1y

acceptable salts, diastereoners, enantioners,

racems ?s, h%/drat es or solvates thereof. 25 _

Phrti BU 9%9 B@r%P@W'E'd”% er ﬁH’@t%f@GV@'C&m@oWs of
fornula 1, wherein X, R1, R2, R4, R5, Re; R7 and RS
are as herei nbefore defined and wherein R3-denotes a
gnddipe pharmhacologiaallcacoaibledalts 18idSteRedn BRY @DANI6Hhess)
44/ 215 CF‘~ RtaS'O [ N-A as ,13.4 saiN. R
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

T *
33

R* b preferably R™

group of formula 1b

wherein

R3® .denotes a group selected from among piperidinyl, piperazinyl and azepanyi,
which may optionally be substituted by one or more groups selected from
among methyl, oxo, COCHs, CONH,, CH2NEt,, CHoCHoNMey,
-CH2CO-pyrrolidine, pyridinyl, isothiazolidinyi-1 ,1-dioxide and
thiazolidinyl-‘l J1-dioxide;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

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

R* R® R® R’ and R® are as herelnbefore defined and wherein R denotes a group

of formula 1c¢;
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; ably R A wherein A denotes a bond o
@%20%%3%ﬁ whi ch may optionally be substituted %?/Tjg?(%ooslomaao
or NMe2; 5 Rao denotes H or 421§-al kyl; R3.5 denotes

a group selected fromanong Cl_6-al kyl, which may

optionally be substituted by a group selected from

anong C3_7-cycloal kyl, C6.10-aryl and a C5-10

het erocycl e, which may al so optionally be substituted

-in each case by one or nore groups selected from 10

8- al kyl

al

anong hal ogen, OH, oxo, Cl_6-al kyl, O

Cl_6- hal oal kyIs4 /@ erocyclic C3-10 r '
bi cyclic ring, @- t hes%e groups may ez &ptional |y
be substituted Dy ong~6r nore groups selectgd fgom

anmong oxo, CL.6-akKyl, OHc;GhefbPamyy! . & Hetéiocyclic
ring, Cy6-al kylene-R3.5.", Cl. 6-al kyl ene-R3. 5.1 and
Miergins- al kyl ene- R3. 5.1 15 or .R35 denotes a group

25t 1 ong Pl hEN B ca B oHbieb gk pBUGHEly e bubdiyted by oro or
NMependent|ly of one another from anong oxo,
aryl, a heterocyclic ring,

B 6. APROIeB e PRETE O, C1. -l kyl ene-R3. 5. 1,
Nﬁwadéﬁ?ﬂe@d @l‘bﬁp@%léctéd l%%%gq%rngl n R3.5.1 denotes a

group selecte om armngg ryl and heterocyclic
C3_ Caevaling whichmapgpiigrallgros sybstiéuted ista graupdsdigcted from

C1-6-al kyl ;_and the ph | ogi call taple,
Sal 1< MEPE.CErURRIL CrantibABH Cs PEe BRERAe @hich may also

hydr a .
PCT] ERS00L] Jatots o oy 2 b ecn eHeh P e 2P goyes sglected from

t he ad@agdwie@emd3Hodxd, & rualkyll O-Gheadivh Cqe-Faloalkyl, a

s neteRieyelli CA06 rifd aiaa, ByaR ind) VR eS8 'drBSS AR each
optionally be substituted by one or more groups selected from among oxo,
Cs-g-alkyl, OH, Cg.1g-aryl, a heterocyclic ring, C1.¢-alkylene-R>%,
O-Cye-alkylene-R*> and NH-C.¢-alkylene-R**",

or R*¥denotes a group selected from among heterocyclic or bicyclic ring,

optionally substituted by one or‘m'ore groups selected independently of one
" another from among oxo, Cq-alkyl, OH, aryl, a heterocyclic ring,
Ci.e-alkylene-R**1, O-Cyg-alkylene-R*®>', NH-Cy¢-alkylene-R®*";

wherein
R**' denotes a group selected from among Ce.1¢-aryl and heterocyclic C.
10 ring which may optionally be substituted by C4.¢-alkyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.



10

15

20

25

I c; 0O\ RBRRB5 NAN Ras R3.4 1 c;
g?%%ﬁeﬁa I1§49é3.4i A 5 wherein A denotes a bond orpm-‘fEszB/061680

. Cl.4-alkyl, optionally substi4%'®d by oxo or Nwe2;

R3A denotes H or nethyl; R3.5 denotes a group sel ected
from anong pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl, cycl ohexyl, im dazolyl, pyrazolyl,

phenyl , pyridinyl, 10 benzi m dazol yl,

i m dazol i di n-2-one, pyrrolidin-2-one,

Rarticuilady prefered are thenabevs cymbopiadoPloomubnt, wherein X, R, R?,

t.enak |y subski t ut ed by. ong or r roups .sgeiected
P BocRudt 398 BY et as Deer BPars ciefBie agd itargin Resrgaes a group
SHformfdgng! . pyridinyl, pyrazolyl, pyrrolidinyl,
(CH2)o Ra5.1, O (CH2)o R3.5.1, NH(CH2)0-R3.5.1; 15 o
denotes 0, 1 or 2 R3.5.1 denotes a grioyp=sel ected from

among phenyl , "“py o/'o n}/sl , piperidinyl d 4
i m dazol i di n-2-0 opt ROhal | y substituthéd by net hyl ;
20 and the pharmécgl Bgfcal |y acceptabl e sa| s, R

~diastereoners, endftiomer sic; prefeeadiyes, ydrates or

sol vates thereof. Particularly preferred are the above
OUnds of formula 1, wherein X, Rl, R2, R4, R5,

R S A T S S R R R L

R*tHARdenbtes: H pr efethgbl y H

R**  denotes a group selected from among pyrrolidinyl, piperidinyl, piperazinyl,

' mbrpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyl, pyridinyl,

benzimidazolyl, imidazolidin-2-one, pyrrolidin-2-one, pyrrolidin-3-one,
1-aza-bicyclo[2,2,2]octane, op_tiOn_aIly substituted by one or more groups
selected independently of ohe ‘ar};o‘ther from among methyl, ethyl, OH,
phenyl, pyridinyl, pyrazolyl, pyrrolidinyl, (CHz)o-R3%", O-(CHz)o-R3%",
NH-(CH,)-R>%";

0  denotes(,1or2
R351 denotes a group selected from among phenyl, pyrrolidinyl, piperidinyl
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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. .' y@% g?@g’g‘ﬁs 4é PCT/I EPZ 006/ 06 l 6 80 | 46/ 215 wher ei ’Q%ﬁﬁpzooﬁmm » g

.4-al kynyl; R3.6 denotes pyridinyl; s
t he pharnacol ogi cal |y accept adf¥d5sal ts, di astereoners,
enantioners, racenmates, hydrates or sol vates thereof.
Particularly preferred are the above conpounds of
formula 1, wherein X, Rl, R2, R4, R5, R6, R7 and R8
are as herei nbefore defined and wherein R3 denotes a
group 1o of fornula le; O NR3.8 0 ~ R3.7 HN, p_Ras
mdierginef er ably wherein R3.7 denotes H, hal ogen,

. 6-al ky| , . 6-al kenyl ; C2. 6-al kynyl or
%_6- %&Pé%ﬁﬂ'km&ﬁs denotes ‘H, OH, hal ogen or a
W@Updt%ﬁbf%%trﬁﬁigfrﬁ@m among Ci _6-al kyl, 15 C2.6-al kenyl ;
1

C2_8-al kynyl’, - hal oal kyl , O _6-al kyl,
C6_10-aryl, a heterocyclic C3.10 ring and a bicyclic

g dns PharnecebiBhasran Bt R A or e tarbemar s senBamers.
Glcdinateal Pydréils GrebI@MER thersbkyl . 20 and the

phar macol ogically acceptable salts, diastereoners,
enantioners, racenates, hydrates or sol vates thereof.

BB IIEP T B 0 LB Sl il & M LA .
RECRP R R'tand Ré armue hiereinbefdbe defined and wherein R® denotes a group
of formula 1e;

1e; preferably

wherein -

R3>7  denotes H, halogen, C1.¢-alkyl, Cé_e-aIkenyl;Cz_s-alkynyI or Cig-haloalkyl;

R*®  denotes H, OH, halogen or a group selected from among C1.g-alkyl,
Ca.g-alkenyl;Co.g-alkynyl, Cqs-haloalkyl, O-Cq.s-alkyl, Cs.10-aryl, a
heterocyclic Ca.4o ring and a bicyclic ring which is optionally substituted by

~ one or more groups selected from among halogen, Ci.¢-alkyl, OH, C16-

haloalkyl and O-Cy.g-alkyl,

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or solvates thereof.

The present invention also relates to 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 '
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method B in Schenme 1 WO 2006/ 111549
PCT/ EP2006/ 061680 47/ 215 - cH¥¥dunds according to
formula IV and V according to preparation nethod A in
Schenme 1 - conpounds according to formula | in Schene
1 - conpounds according to formula IV, VI, VII and
VIIl in Scheme 2 5 - conpounds according to fornul a
V, VIl and VIIl in Scheme 3 - conpounds according to
f compoainds adcordimyltd H$rmul=Sihang Vdaccordimgdo pdeparation method A in
%c%ordi gto formula V, VI, VII, VIII and I X in Schene
Jﬂ‘pounds according to fornmula V, VIl, VIl and

W@‘ggdénﬂ%%%ccordl ng to fornula VII1 according toPCTIEP2006/061680

L¥o hibo'ﬁﬁﬂg%cérm Og;fm%mbsl ACS@ethag to formila v,

Vi, VIl in Scheme 7 10 - conpounds
acoﬂmungsw@commmtmformlajlv V1 Il Seidevildl i8 Scheodunds

2 SRRt Bgs Lol o W apd RT3 ¢ 1
S@bﬁﬂ%uhas acc@n@rﬁ@w@ﬁme@‘w Jgirtd X ih®dRdnge 41 | and V

in Schene 11 - conpounds accor di ngﬂto formula. Ill and

VCPPOsRes@ctording to fesmptauMdyi, adk ofltiang 1Kdni&shemead 1

t SbmiolinB Sotprdyg T Gty ADTREARE B A SQhEHE®  ©
woemgpioondd acBardintgsto Bémuldy, YR8, VIR X! E&da)ﬂﬂirvsuwaetme

nmeani ngs defined herein ef or n RO, R10 R11
Rﬁ@rnpﬁ%eg%ﬁceg@m OFBHIR A TG 150 SSHBMet her denot &

6- al kyl ,
ogofipdinas ky?.ail%{o@hﬂgm; ﬁd 3] ?955“19% Kyl .
acomppilods acoonding onfatmulaCa; VD i aado€ icBeheme 10
C6-10-aryl - Cl-6- C al kyl -
CRogPatind areviding tesOusRERY Y SBBME iy ene.
Wb FipoliYs gaéd;@w {ofoRRuRMIPSAnd thﬁﬁkch!érr@ﬁz or nore
groups selected fromanong OH, o0xo0, 6- al kyl ,
phempouads aceqrcimmﬂOkfprmutaell AR @h@é/yiﬁl @rmmie Hal ogen,
- compounds according to formula IV, V,:VII, VIIl, IX and X in Scheme 14,
wherein R', R?, R®, R*, R%, R®, R7, R® and X have the meanings defined
hereinbefore and wherein R%, R™, R, R"2in each case independently of one
another denote a group selected from among H, halogen, Cq.s-alkyl, C1¢-haloalkyl,

Cs-10-aryl, Cs.7-cycloalkyl, aromatic or non-aromatic Cs.19 heterocycle, Ce.1p-aryl-

- Cre-alkylene, Cs7-cycloalkyl- Cqs-alkylene and Cs.1p heterocycle-Cqg-alkylene,

which may optionally be substituted by one or more groups selected from among
OH, oxo, Cq¢-alkyl, phenyl Cs7-cycloalkyl, Cs.7 heterocycle and halogen,
and wherein R" is selected from among OH, halogen, O-Cy.s-alkyl, C1.¢-alkyl,

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

Preferred objects of the present invention are the following intermediate products

for synthesising the compounds according to the invention:

- compounds according to formula I'in Scheme 1

- compounds according to formula VI, Vil and VIl in Scheme 2
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Ly R13 is sel ected from anong OH, hal og
@%ﬁ”@@ﬁﬁ Cl- 6-al kyl , s@{‘e”y' o BET/EP2006/061680

C3-, - cycl oaI kyI and C3-7 hete"tl Mcle. Preferred

obj ects of the present invention are the follow ng

i nternmedi ate products for synthesising the conpounds
according to the invention: 30 - conpounds according
to fornula 11n. Schene 1 - conpounds according to
formula VI, VIl and VIIl in Schene 2 WD 2006/ 111549
PCYNERRNGE/cp6e BNy toiBrawta VilemdhdlihosScheme di ng to

Bl g RPN i SRR

C@mmhasm@@mmglﬂa foPriumy W'\ﬂl \mn aWd' IX iddhepisls! X in

Schene 5 - conpounds accor ﬂ formula VI, VIII
aF@MPRUNES SERafH gatcsforrrwdﬁrwu}o{ balafé@éﬂdSﬁ@emQ & or mul a

e e e

tcohmumnbla actomiing td formulsSthrdr i9 Sothemm&nds accor dl ng
to fornmula X in Sche %TH rrPounds according to
f GPARCKNAS ACeRrding ¥°n ogwwEnt and 1111 Schemesdunds

Ae6RY] !uﬂ%%%c{;or #og‘forlinhlﬁa qn\éc'\t}ﬁ me 12  conpounds

according to and in Schene 13

e copyondds accondiightp foomiita hiudred Viih Scﬁbme 11X and X in
Schene 1 TERNS | ess
oREWRHE SéFﬁ?@H‘QAg[%PWHHﬁWﬂQ i ndependent

Df:ol?:i%@uﬁﬂé’faﬁéérdtdd tof formurxam! g/ bﬁ&'\ﬁm%&é‘n@ﬂ grality

groups as- substituents in one group, in
t ﬁ@mayed%ﬁct:@ndm snutauéht GIICIX @ndiXin Schgroe ey
represent nethyl, one n-propyl and one tert-butyl. 20

TERMS AND DEFINITIONS USED

Unless otherwise stated, all the substituents are independent of one another. If for
example there are a plurality of Cqg-alkyl groups as substituents in one group, in
the case of three substituents Cs¢-alkyl, one may represent methyl, one n-propyl
and one fert-butyl. | :

Within the scope of this application, in the definition of possible substituents, these
may also be represented in the form of a structural formula. An asterisk (*) in the
structural formula of the substituent is to 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 (I}, 4-piperidinyl (H), 2-tolyl (lll), 3-tolyl (IV) and 4-tolyl (V)

are shown as follows:

*\DI *\O\IHII Dm \©/ v *Qv
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:96@96 b lihssgscope of this application, in the  perrornos061680
ef i ni |on of possi bl e substituents, these nmay a(I:so

be represented in the form of49%218t ructural formula. An
asterisk (*) in the structural formula of the
substituent is to be understood as being the |inking
point to the rest of the nolecule. Mreover, the atom
of the substituent which follows 25 the Iinking point
is referred to as the atomin position nunber 1. Thus

“for exanple the groups N-piperidinyl (I),

S Befes i ARteti U in fie St of fhesutistitlertt $agh hvdrogen

YtoMP rA8P6é Hheded WGH &lﬁzﬂﬂﬂhﬂﬁéﬁﬁ&wd e \?a1éné)f tHL@GI‘Fé%d May act as

no asteri sk &*) in the structural fornmula of
aunrding séatto theyrast W@rfﬁgl@ﬁm%ﬂ' bus fﬁ@ryewwlgrwmay ferasent 2-tolyl,

trd.t d the valency thus freed nay act as
?leyii:#zgo Iséﬁd:t;q”ﬁphe rest of a nolecule. Thus for
exanple VI may represent 2-tedyl, 5 3-tolyl, 4-tolyl
and benzyl. M By the ter _6-al kyl™ (including
those which are part of oth ) s) are neant 10
branched and unbranched al kyl groygs with 1 to 6
carbon atons and by the term"Cl_4-al kyl" are neant
branched and unbranched al kyl - groups with 1 to 4
car bon atorrs Al kyl groups wi'th | to 4 carbon atons

| %&gp%'ﬁ alkﬁ‘gﬂﬂluﬁ%doﬂﬁs}é%: %Eé Péﬁ{'t’ofggﬁ’é_/rj%r?ui:s) are meant

bmrtchledtayid urrbramﬂe}d alkyl groupsniith 1 tme@anmn slons and by the term

E(S gIkMIhe fol lr{f;géargq;@abgﬁarqéwtl g g%ﬁgyggnt'olq%ga\}vJ 1 to % carbon

QYOIPr'is Al rgroﬁb@ﬂnthﬁ 84 chriid atS@'f% are Me@ ent samclude

ot herw se finitions prop
mekiy, ethyl, @ewoaw iso-piepyh oskltyl, esa-butybraec tfutyfmrbbutyhen pentyl,

Rty ednRby PP nrd Toe sPlaiid bt i may ontionally aso be

LSS fottthié abéﬁ@nﬁbﬁthﬂne@@ohﬁﬁ:tméyw In-PEYPr, ABuU, i-Bu, t-Bu, etc..
Unless stated otherwise, the definitions propyl, butyl, pentyl and hexyl include all

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

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

etc.

By the term "C4.¢-alkylene” (including those which are part of other groups) are

“meant branched and unbranched alkylene groups with 1 to 6 carbon atoms and by

the term "Cq.4-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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% ﬁe{ "C _6-al kyl ene” (including those "‘h'ﬁ@rréﬁfooeioeraao
par er groups) are meant branched and

unbranched al kyl ene groups wid21% to 6 carbon atons

and by the term"Cl_4-al kyl ene"” are nmeant branched

and unbranched al kyl ene groups with 1 to 4 carbon

atons. Preferred are al kyl ene groups with 1 to 4

carbon atons. 25 Exanpl es include: methyl ene,

et hyl ene, propyl ene, 1-nethylethyl ene, butylene, 1-

geupd iprcpmstiern with]ihﬂa-s:iirmmnbryibet b tambens. Thus, for example, propyl

1 2-di Iet en 1,1-
@'%Pﬁ E—Me%nglegg qq%q'.ﬁ Ipbp(y?)céy%e%'l -methylpropylene, 1,1-
@rrﬁeﬂw&hﬂé{rﬁé’rpﬂédnﬁ@ﬁryléth?len@' met hyl propyl ene or
hexyl éne.” Unl ess stated ot herw se, the definitions
propyl ene, butyl ene, pentyl ene and hexyl ene incl ude

Rho ERRBERH 500 SRS B et Tedblngh Wit fetwo carbon

afyms biitheedlk@bnes @hBRMBrmsRUsarbbeyclietmgolin 3p6eRY carbon atoms,
al so i ncludes 1-nethylethylene and butyl ene includes

theniollaying emelss of 1ings age MePrided] ene,
1, 2-di et hyl et hyl ene. s_I1f,the carbon charn s

substrtut ed by a ch togeth
car bon ato ﬁal n f
car bocycl i c car bon tons

fol |l owi ng exanpl es of 'ri ngs are al S0 i ncl uded: ;
By the term"C2.6-al kenyl" (including those which are

"part of other groups) are neant branched and

unbranched al kenyl groups with 2 to 6 carbon atons and

BY thé béimi &N alﬁgﬂ?ﬂ ahkeaig these Wﬁ@?br@bé‘ﬂ@ﬂ@ﬂwe&@oups ) are

unbranched ken groups with 2 4 carbon atons,

peet bwmﬁdtandn@braaolaedaalkeewsgroune wiibb tee6 isarepn atoms and by

ﬁ Z@Qﬁ&‘l -ake @'? ff'ﬁ@ﬁl&{%nég%ﬁ gﬁ§ Iun@ @ alkenyl groups with 2

1 Pparhun atbHise pydvidee tHat tiyéy bavd axieast onéldbeblﬁ tsdraf, @dkeny!
ot her wi se the definitions propenyl, bute

GonpeYh 2k reasey Plame PLRiBrapRoq L IXasbBlesphelseptspny or vinyl,
%@rg%gxlspulténrlyf J%[angé‘riﬁ o 'Fre%r‘-?fl? lélﬁ%sg:@féﬁd JtRENAZETRL Refinitions

- pr openy
propenyl, butenyl, pentenyl and hexenyl include all the possible isomeric forms of

the groups in question. Thus, for example, propenyl includes 1-propenyl and 2-

‘propenyl, butenyl includes 1-, 2- and 3-butenyl, 1-methyl-1-propenyl, 1-methyl-2-

propenyl etc.

By the term "Cs.g-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 meént_:.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-dimethylethenylerre, 1.2-
dimethy!ethenylene, pentenylene, 1,1-dimethylprobenylene,

2,2-dimethylpropenylene, 1,2-dimethylpropenylene, 1,3-dimethylpropenylene or
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ut enyl includes 1-, 2- and 3-butenyl,
ngﬁ%lﬂ tgpropenyl 1- met hyl -2- 20 propenyl et CPCTéEPmOG/OGmBO

the term"C2. 6-al kenyl ene" (|ﬁié?l1§di ng those which are
part of other groups) are neant branched and

unbranched al kenyl ene groups with 2 to 6 carbon atons

and by the term"C2. 4-al kenyl ene"” are neant branched

and unbranched al kyl ene 26 groups with 2 to 4 carbon
atons. Preferred are al kenyl ene groups with 2 to 4
zhaxe@yielae ddslesEstatpd ethemide, tie de‘iimiﬁws prapenylene, butenylene,

thyl et heny| bt |
ﬁ&?‘%? 54 ms ne_(i'“fﬁ{rﬁé,éplﬁgﬁ S Sé)ﬁrggﬂclf%ms of the groups

¢H éﬂdrﬂbﬂﬂ?ﬂﬁé Qé}ﬂe rﬁf?ﬁlﬁeﬁrbfk%ﬁ%ns Thus for example propenyl also
dlnethylpropen | ene, di met hyl prop enr ene,

1nckddﬁ5n%mﬁt nenand mutandlamtlngiuge@ﬂeﬁy hetmropenyene, 1,1-

éﬁﬁ%@iﬂeﬁ‘%g heranRMeRERYSReone or openyi ene

but enyl ene, pentenyl ene and hexenyl ene include al
the possible isonmeric forms of the groups in question

RS tore semealiyRye finsluding thore whirlare pajt of eHigsIgsoups) are
E{éé%?ﬁréncﬂeﬁoa ﬁﬂ)rﬂéﬂ@ %ﬁlﬁ%%ﬂb e Wﬂhei‘go ?_‘E:ngon atoms and by

ut'enyl ene Fnel ene,
mmmymrmmnwme rhigadt mharlehéld/ taad heibydreshed diyyriyhgroups with 2

bt hGartripys. pavidad ikt thev: Rdve 6° Bagt G Nisle hebd Audhyl groups
é\hthw 4 %%%t%shau% ﬂr@fe@réba@%ﬁhﬁ'éé)ﬁ%hﬁﬁd eni, 'ﬁ‘o%ynyl,

term’ 4-al kynyP' ‘are neant branched and unbranche
Rutyyitly IpegWub@r\hen(Mn)ﬂ Woless stated atervasartbe defioilione gropynyl,

P8yt BElpR n bex i insdlife,of B B0 MR dsdipBlifforms of the groups
AXQUENLIOR. THGS stesxa@hble Popyridl ARNES, 1-pEaiwigy ind 2 propynyl

entynyl, or hexynyl. Unless stated ot hervvl se,
g!éWnMﬁ inplodes e 8p§1ﬁ9l3 buirynylyﬁ;methybﬂnwﬂwnsé,n&m@hyir@rpropynyl etc.

i nclude all the possible.isongric forms of the groups

~in question. Thus for exanpl-é propynyl includes

Bymh\@tatrry‘fcgaer-ldlkglnylen@‘y(ﬂryéludmﬁ thoseywhichi arel pecfEef dthePgroups) are
Nt bEIohAY s upbrebced B RS SrOUT bt d: o CHBGE stoms and
B‘@{rfé‘te@he'd%%[éIk%yl@ﬁé“%re%@é‘rﬁlsﬁraﬁéﬁed and unbranched alkylene
groups with 2 to 4 carbon atoms. Preferred are alkynylene groups with 2 to 4
carbon atoms. Examples include: ethynylene, propynylene, 1-methylethynylene,
butynylene, 1-methylpropynylene, 1,1-dimethylethynylene, 1,2-
dimethylethynylen'e, pentynylene, 1,1-dimethylpropynylene,
2,2-dimethylpropynylene, 1,2-dimethylpropynylene, 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 includes 1-methylpropynylene, 1,1-
dimethylethynylene, 1, 2-dimethylethynylene. |
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r ed and unbranched alkynylene gr oups
{\'T(gég&ceglr@g%hatons and by the term"C2. 4-al kynyl?é\&-l,lepgooﬁ"061680

are meant branched and unbrar®¥3§ al kyl ene 20 groups
with 2 to 4 carbon atons. Preferred are al kynyl ene
groups with 2 to 4 carbon atons. Exanples include:
et hynyl ene, propynyl ene, 1-nethyl ethynyl ene,
but ynyl ene, 1-nethyl propynyl ene,
1 1- dlnethylethynylene 1, 2- di net hyl et hynyl ene,

Barthe ngine fiary!"jrcletling thodepwhbich raye ead, of other groups) are meant

PGl BIERR Wih &1 19 o550 BkaMmih B8oe: phenyior

ﬁb@hﬂ‘@l Qb8 pr¥fefed ewleg rdablb@rtqﬁmwr@ﬁne@y |0‘Pr'iéhmse stated, the
utyn%%ene pent ynyl ene and hexynyl ene i ncl ude all

eRMpte gTaRs mgw@srsttbsrltsﬂm bmonem NYeRGOUPE @elgscé@d frem among

Wﬂétﬂvt Qfﬁy;l Soppé’;g{:l’ ggiutﬁlahg@ﬁ% iﬁ%ﬁ&ﬁ ghlo‘?fglﬁgB tdtine and iodine.

butynylene i ncl udes 1- nethylpropynylene 1,1-
ene, 1, 2-dineth t hyny Iene

%&35 %ﬁi&b@ﬁm ‘ddrsisting g‘mesm\shtsp ae @aﬁg?f\nﬁa?her groups)

afd Heant bR A %ﬁn?ﬁ%&ﬁlkﬁfa%e@ﬁhﬂg@vltﬂtﬂ{?@ garbon atoms,

groups) are neant arona
waidioaressudosiituteoct msrmrearomailcumg syshemywitio 6 orr‘ieﬂmarbyh atoms,

APl Bl Batoy otz aharielyy Bt b onayrapBihyiethyl. Unless

éﬂ*é?@vlsfeuétﬁfédbﬂwé)ﬁl%n%tld@b@lpgrnW% %ngﬂ’ﬂ.l% %ﬁ BH: ¥ Pittte groups

nmet h I SO- prop tert-b

| sel@@tad)r/feommamé neethsdr@thy escanwnybdertdautyl ydrmxyxf@rcmne

" ar (i ncluding those which are part
S@O}ét‘ﬁg‘%mg'?ﬁ g'PS meant branched and unbranched
al kyl ene groups vvlth 1 to 6 carbon atoms, which are

substituted by an aromatic ring systemvvlth 6 or
Aithe fergt diaferoptyléuaplkilenen tinclydingdiénse whiah ag part of other

éﬁ%@%&ﬂ@ﬁ@gnt Ogvén 1u ac[ﬁlo rmtg rét(g@)gé!rgégg lm%t}&/ﬁ“tlbogﬁﬁder "aryl-Cq.¢-

se state
aldbieniet vbeghdhedane mbmmcleecg alkylehe grelups it 1 to6cartsorgatoms,

WhiBrarh b ﬁht%qﬁ LhgBsne ana ot e

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 seiected from among oxygen, sulphur and nitrogen, 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:

QQOO(W(\N-WQ(/“«

[eReleleReq)

N
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tﬁ)%oem erm "heteroaryl -.Cl_6-al kyl ene" (i ncl UtgéﬂEonoe;'omcaso
ose which are part of other groups) are neant

even t hough they are already 33#Bfuded under

"aryl -G _6- al kyl ene” - branched and unbranched

al kyl ene groups with 1 to 6 carbon atons, which are
substituted by a heteroaryl. 20 A heteroaryl of this

ki nd includes five- or six-nenbered heterocyclic

aromati c groups or 5-10-nenbered, bicyclic heteroaryl
tintegs etheotisewjatednthase heterpatyke may be bubstitiletddryoeneesmore

DB e R P 0P Bl MAEO8R R o
ahiofRki BrowiAbemd i8diner med. The fol lowi ng are exanpl es

of five- or six-nenbered het erocyclic aromati c groups:
//VSN~S~N—NNONNLNvNNNN25( er 1 1rrr

e T

substltuted by one or nore groups sel ected from anong
nmet hyl, ethyl, iko- propyl tert-butyl, h,;(droxyGH
fluorine, chl or{Ghe) brontﬁ% gpd |odNne c5, The

f Igm%}g_are exs oIeEij/ e roarﬂi’?&’6 al o
r@* 6|sol- L* - CNi (2) A& 1 N By t@rm
"CI. 6- hal oal kyl |nplﬂhlng t hose, whilch are, part of

ot her groups) are 10 neant branched and unbranched

al kyl groups with 1 to 6 carbon atons, which are

substituted by one or. nore hal ogen atons. By the term
are neant branched and unbranched al kyl

Bv <§lm%§er\m tqatlerh@l@akyt 'dinchiling these which mrapart of other groups) are
ﬁté%ﬁt Etatﬁcﬂ%d W‘?orgpcﬁr%tf SIk)PHRYUBE v IRy 6/adn SoM®Swhich are

on a
substituted by one or more halogen atoms. By the term "Cq.¢-alkyl" are meant

2

- 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», CH2F, CH.CFs.

By the term "Ca.s-cycloalkyl" (including those which are part of other groups) are
meant cyclic alkyl groups with 3 to 7 carbon atoms. Examples include: cyclopropyl,
cyclbbutyl, cyclopentyl, cyclohexy! or cycloheptyl. Unless otherwise statedd, the
cyclic alkyl groups may be substitutéd by one or more groups selected from
among methyl, ethyl, iso-propvl, tert-bl.ttyl, hydroxy, fiuorine, chlorine, bromine and

iodine.

By the term "heterocyclic rings" or also "heterocycles" are meant five-, six- or
sevén-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 inciuded by the term



10

15

20

f1 d. Exanples include: CF3, CHF2, CH2F
%é@ﬁ T%Iggy the term "C3. 7-cycl oal kyl" (i ncl udpc‘lgﬁ;i’Epzoow061680

t hose which are part of other5®'8ups) are neant

cyclic alkyl groups with 3 .to.7 carbon atons. Exanpl es

i ncl ude: cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl or cyclohentyl Unl ess ot herw se statedd,

the cyclic alkyl groups may be substituted by one or

nore groups selected from 20 anong methyl, ethyl,

I'Beteprayelic ring ror-hetsrocycigslt, dhe/ferm 'ilrmterneych@mcm -areanatic rings”

Eéf%g% E)efl\%z e?'ér gld é%ﬁe&%gﬁtgeerﬁtg %?a}qr}%t o ! 'x%mrp'fé]sqmclude

seven- nenber ed, saturated or un tura e rocm
rh@ s.h @ 'f'_i\n or ee
h r oa ect 0

nitrogen, whil e the rlng rray ’be I|nked to the rml ecule '

: throug arbon~atomor through a nitrogen atom if
_ er on th ugh i ncl uded bythetermV\D
49 EP 006/ 061680 54/ 215 "heterocyclic

r| ngs, or het er ocycl es", the term"heterocyclic
non-aromati c rings" referstofive-, si x- or
seven- menbered unsaturated. rings. Exanples include:

AhO0gisichiiddbiie t@rmUH&érécﬁdlbhmh of MNedtartreycles” lthe term
ferm"heterocyclic rings "het erocycles”, the term

W@?%ﬁ%ﬁﬁ icoRgs” Oy hﬁtﬁ@a‘UF' refess &9 HygQrsix-aerphered
h@té:gbéi’ﬁhc A n%lﬁ'aﬁc GF(EUI%?&C’S -1BShEMPSYE 'chfbfne 'ﬁ%\i/%rlﬁgﬁfl ?lﬁgé which

ycl 1 c heteroarVl
@yt cintaiorone, tmowthmbﬂ&eﬂmatmnemeiaﬂedimﬂnean@gfmwgen sulphur

AR b g 0 5P engsh en b Raleotiounié Rapis el h SRmatic

~ bystbRY iBRErmEX FRIraSie8 of fivdEor 9%- rﬁén%b&%m‘fé@?bcychc aromatic groups

het erocyclic aromati c groups 1 nclude:
include:

? Ne =\ [ o} N 0

N

SROEORY:

Uniess otherwise mentioned, a heterocyclic ring (or "heterocycle") may be
provided with a keto group. Examples include.

° P %o p Yoo

? ) 1 1 ) H H !

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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Unl ess ot herw se nentioned, a heterocyclic ring (or

"heterocycle") may be provi d&®With a keto group.
Exanpl es include. NI ~O00 0S 11 ONl O NO )O .. HN

302 N VV~SN" ~~~~0 20 By the term"bicyclic

rings" are neant eight-, nine- or ten-nenbered

bicyclic rings which nay optionally contain one or

nore heteroatons, selected fromanong oxygen, sul phur
gahai atooyehtheTing of thougtya mifragerkatom of thegings lifdbearesis one.
E%%ﬁﬁﬁgﬁﬁgnﬁ 2006/ 111549 PCT/ EP2006/ 061680 55/215

$t the ring or through a nitrogen at om of

the ring, if there is qgne. anpl es i pcl udeys HNA~ A~NH

) N\~ 44NH_ AN | t hough in ded he t

’ cli in%;&fﬂhe m" d bicyeli S"(%;%t:7
denotes bicyclic ring eréln the bridge Separatin

the rings denotes a direct single bond. The foll ow ng

- ar%xa | es of fused, bi cycl)i cring: 0/0 Cc 10
‘ ugh ﬁgi ud y t r i CY, QHI 1 ngs", the
ﬁ?’r "fus i I C ’Jngri st tes bicyclic

5-10 nenbered heterorings vhich cbntain 6ne, two or
three heteroatoms, selected from anong oxygen,

TG VIS MR AL Ca——
BARTRL Oy S B 081 sl Rl a2 e

single bond. The following are examples of a fused, bicyclic ring:

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,

Oy 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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Q’@@%bd@ﬂ%@' e, benzofuran, benzopyran, benzothi ai5<9+/§P2006/061680
benzot Fn azol e, benzoi sothiazole, pyridopyrimdin

pteridine, pyrim dopyrim di neaBNAT/N N N HN-\ N I b
co O1 /NN~ N> O20 By the term"heterocyclic
spirorings" (spiro) are neant 5-10 nenbered,
spirocyclic rings which may optionally contain one,
two or three heteroatons, selected from anong oxygen,
sul phur and nitrogen, while the ring may be Iinked to
ﬁM@Uﬁbﬁeﬁub@nVEMBGUGWm&@b&BNPQEBEEQQOBﬁM&mBSSOnSBUBESS

NG ASFIOREN, A6 GHE PO, B BRIt

sthyl gey. iRxaiplgs iyudie provi ded with an oxo, nethyl .

or ethyl group. Exanples include: NO>=0 p QD N

HNr ~, 5 "Hal " wthin the scope of the present
inventio (ﬁenoteﬁzjlu@rlne rine, b om ne Q

i odi ne @ st he co trar | we+i nel NHJ/
chl ori ne &hd bron1n8 re gt ded referr

hal ogens. 10 Cbnpounds of gener al fornmula 1 may have
acid groups, mainly carboxyl groups, and/or basic
groups such as e.g. am no functions. Conpounds of

general formula 1 may therefore be present as

'Malegeal wﬂlailntthe seeps af tise wa'sbnplﬁﬂemedbh@@sﬁwonne chlorine,
Hseabl e in ani ¢ acids such as for exanp

(RIRierTdedin B aEness Siated de the afentaarylﬁum mh!ﬂrlr@ 2y bromine are
%{;ia‘?@é’cﬁ‘bﬁ pc’f\gﬂe?regrhé}(gé;@ﬁg c acids (such as for exanple

el c
Compounds of general formula 1 may have acid groups, mainly carboxyl 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 morgamc acids such as for exampfe hydrochloric acid, sulphuric acid,
phosphonc acid, sulphonlc acid or organrc 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 pharmaceutical use, into the physiologically and

~ pharmacoiogically acceptable salts thereof. These salts may on the one hand be

in the form of the physiologically 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 ph.ysidlogically and pharmacologically
acceptable salts with alkali or alkalin“e‘ earth metal cations as counter ion. The acid
addition salts may be prepared for examble using hydrochloric acid, hydrobromic
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Wdt}ﬁﬁ%gd citric acid, tartaric acid or acet %T/EP2006!061680

or as salts with pharnaceutlcally useabl e
such as al kali or al kaline ea®45metal hydroxi des or
car bonat es, zinc or ammoni um hydroxi des or organic
am nes such as e.g. diethylamne, triethylam ne or
triethanolamne, inter alia. 20 As nentioned
her ei nbef ore, the conpounds of forrmula 1 may be

~converted into the salts thereof, particularly for

eeish sabpburicesid, phespheioaciemstiyaiesiulphianic agidaaeetic acid, fumaric

A, SBRQYROASTR I ORENR o0 Bk MBI piga8ic. s aiso

pbygsibly ©olsalintuRRhfihe BB e nvshitcdyadids aieadik gl a6d @lkaline
addition 25 salts of the conpounds of fornula 1 with
eaBhdaakat salts of ‘@&rﬁ%n%iﬂﬂjso ormuled arerseferabligprepareg using the

b%ahéa‘#{doﬁﬁﬁhné r eac on% ﬁildéé’ S R @@l’héarleéf oPfhich the

conv norgani’c ases N
pwmxojmmrhhydmckmbfnharaﬂmhobca;arttahle;als ape&mumlyeof sodium and

salts,with alk liine. ar cat ons a
BolasRLy g prefauresbnd Sadu 5 GRSt B aticularly
gsgnpl e using hydrochloric aC| d hydrobrom c WO

Pafefrea!
006/ 111549 PCT/ EP2006/ 061680 57/215 acid, sul phuric

_acid phosphoric acid, methanesul phonic acid, acetic

Bl R Sty o SR gty B B B htecug e sats
fRFeoh barticulase fori patheReficdl MR ealby m@Fﬁéﬂn%&ﬂb@léalqﬁaccepta ble
The al kali an al Kaline earth meta ts.of the

aélﬁ‘pﬁﬂﬂfréprbsalfe‘owﬁln 28 inorgaiqRereasis 3cigr Jytatlel agisisrgelude for

RoAPIsEe e 258, RYIRERRI b =Bk RaiEE R Fideic acia
h}eﬂInaammjl;ﬂ‘iortldﬂacﬂl, letic mucﬁ@hbbph@ﬁcahad bydrotheriaracid, alilphuric

sodi um and otassium. are preferred and sadi um and
e a@%ﬁ@ﬁl‘ﬁ%ﬂtr&éa‘éﬁe tb%?igpcﬁﬂsﬁlh'? to Y Mmixiuges ofiine gbove-

ARibRdd abRes. conpounds of general fornula (1) may be
converteg Iinfo the salts thereof, particularly, for

‘pharmaceuti cal use, into the phar macol ogical l'y

ST RS B B o bR rorm ot e
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 example 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



%5@66@1 1§8gci nic acid, hydrobr om ¢ acid, acetic ﬁ@flgpzooafoewao
fumaric acid, maleic aC|d nethanesulphonlc acid

| actic acid, phosphoric aC|d 5844dr ochl ori c aci d,

sul phuric 15 acid, tartaric acid or citric acid. It is
al so possible to use m xtures of the above- nentioned
acids. The invention relates to the conpounds in
question,'optionally in the formof the individua
optical isoners, mxtures of the individua

élh%fﬁmb@rfethg tautomears gatvea)] as in thedformefthe freetbashe or the

MG ek 4o A BBl BSoB8ER 5cs - such

labéoﬂamhp@ aad bydition saiteblith IgirdBalic 86168 - f@sexadfiple hydrochloric
gn& acid addition salts with hydrohalic acids -
i° 35id 06 OFIANE acids— pyelt 8 forﬁ’@”H@? @xalic, fumaric,
exanpl e oxalic, fumaric,
gﬁ%ﬁ é@fﬁghgﬁa ?ﬂgﬁ%§§|pﬁgnlc acid. 25 The conpounds
accordlng to the invention may optionally occur as
racemates, but. they may al so be obtained as pure
enantioners, i.e. inthe (R or (S) form Preferred
.conpounds are those which occur as racenmates or as the
(S) form so The invention relates to the conpounds in
question, optionally in the formof the individua
optical isomers, mxtures of the individua
enanti omers or racemates, in-W 2006/ 111549
PCT/ EP2006/ 061680 58/ 215 the form of the tautoners as
well as in the formof the free bases or the
corresponding acid addition salts with
phar macol ogi cal |y acceptable acids - such as for
. exanple acid addition salts with hydrohalic acids -
for exanple hydrochloric or hydrobrom c acid or
organic acids - such as for exanple oxalic, fumaric,
di gl ycolic or methanesul phonic acid. WO 2006/111549
PCT/ EP2006/ 061680 59/215 Methods of synthesis:
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preparation route B S HN NR&,ﬁg‘" \-v for synthesis
see US 3,318,881 R4 111 N.~J NYOH S| Y Rq

.NSN OHIVOdVI POCs, POCI 3 N R3 NYCl NYN~-~R
qSICCI V C VIl HNR1IR2 NYCI HNRIR2 S I iN VIII
RN RZR3IHNNR3ISINWIRg R4 111 XR NR2 I

Methods of synthesis:

EXAMPLES
Scheme 1:
NYS\/
preparation route A I N preparation route B
S o
HN  N-Rg OH i
M for synthesis see US 3,318,881
R
o
l/\T‘Rs . B
‘ N. ~OH
S, o o
S =N g ~zN

OH VI

Ho v ' -
POCI; ' ’ POCl,

(\'J\I'Rs | | N_Cl

N _N N
| Y V\R“ S 1 ~N
s ~gN |
S v Cl
HNR'R2
- Y
HNR'R? -
N, VIH
; Rs
N HN  N-Rs
N _N Y/
[T \)\R“ Re
s~ N
N.
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WD 2005111446649 PCT/ EP2006/ 061680 60/ 215 SYNTHESPSTEP2006/061680
[ 2- (4- PHENYL- Pl PERAZI N- 1- YL) ‘i%é; DI HYDRO THI ENC 3, 2-

D] PYRI M DI NE- 4- YL] - PROPYL- AM BY SYNTHESI S METHOD A

(1) (SCHEME 1) 5

2- (4- phenyl - pi perazin
yrimdin-4-ol (IV): 6 (39 mmol )

N- phenyl pi perazine (I11) are placed in 2.2 m gl aci al

STSESE DR BRE L FIBE AR b F o DIV BROATHIENO3,2-

wpmimi|mmfe-atyﬂ]tbkcﬁ5\?_-g\ﬂﬂﬁ@ B?fﬁmﬁ E’§|§WE?H@ AN

heated to 175C. “After hour s e resulting s

(SCEEEMEd] with water, suction filtered, washed w th

et hanol and 10 dried. 4.3 g product (91 % are

obt ai ned as a powder.

$=(@b vyl piper&AAMLYN B, PRIIRYHFS-thi I8\ by : 6.

Eé(g%' Syipipt: di ne Y\)/) Uihyars %'Tgh)?[%%ocflé th?"%m uRbIRIV): 6.4 g
q mrwl& %ph@mﬁ@pgmchlw presplaced ity a2omi plasied petic dtig, heated

1 1258 ndn 3% gy nOmABh ZRu Pl IR B B S fihe 82 o]
Pydeddinahols ih araladged,crdthedaixtsreds heatdd fat £X6°QY After 1.5 hours
valporg_tl on, the residue is conbined with ice water
iheifesuRIocKiRdS Riired wikewalegasiaiopHiisesd, svasheskwih ethanol and

- d o JhE fAs due |
B S R LA OB e BB G "Bt

5.6 g of the product (100% are obtained as a powder.

FERrqRdAsReReRiRs FFin: y)-65T sibydspitienal fiBysimigine (V):
P A2 g ) PSR S i+
el (IVHamg @6 ank phasphibsyexijgaride afiereonibined remdcstirtadfed 5 hours at

-1-yl)-6,7-di hydro-thieno[ 3, 2-d] p
.49
I

150 & relth B BRI ERoricb i EhBtentPaind Risa Ao e, he

At lscontiaed it ey Waet 86d dichibreineihaie M ganicliiase is

organi c phase is 25 concentrated by evaporation, the
seArales of§ apd pyegprated to dmesaqlibe tesigueaistrityated with water,

SR Bor a0 05 86 B ol ORI GfiMidfied ap 2 powder.
stirred with methanol. 0.68 g of the product (76% are
LRSI BB A S )6, 7-dihydro-thieno[3,2-d]pyrimidine-d-yl]-propyl-
amine (l) (Example 27): 0.83 g (2.5 mmol) 4-chloro-2-(4-phenyl-piperazin-1-yt)-
6,7-dihydro-thieno[3,2-d]pyrimidine (V) are combined with 8.3 ml n-propyiamine,
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
concentrated 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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ﬁo%&ﬂqg49111549 PCT/ EP2006/ 061680 61/ 215 SYW%E@OO(&/OMGSO

[ 2- (4- PHENYL- Pl PERAZI N- 1- YL) -®/25DI HYDRO- THI EN][ 3, 2-

D] PYRI M DI NE- 4- YL] - PROPYL- AM NE BY SYNTHESI S METHODS
(SCHEME 1) 5

6, 7-di hydro-thieno[ 3, 2-d] pyri mdine-2,4-diol (VI): 3.5

g (16.33 nmmol) 2-

et hyl sul phanyl - 6, 7- di hydr o-t hi eno[ 3, 2-d] pyri m di n- 4- ol
SYINTHESI® Gk %(4 RHEN Y- P1PIERAIZ}J!IN¥‘bIt’b.D-6r7I -BIA¥DRO-THIENO[3,2-

 SBERTHONE4- e RkiRheiRE Bl IFHESIR WEKBOD 8 (oreme

tYhe reaction mxture is left to stand for 7 hours at
anbi ent tenperature. It is suction filtered, washed
wth water and 10 dried. 2.6 g of the product VI (95%

Bl e ot BN iading: 2 drdjol (V35,0 (19.33 pmol) 2-

efhisulpivamyl-667-dittidry-eiono| 3, 2- d]pynmldln -4-ol (1) are placed in 70 ml 1N
thleno are suspended

mchbq@sq%rreé&r%ffbg%@rhws SN0 Gam e SlorA Va4 X 0.250 g
gfggg é{m@m&.@a& '|ﬁ“&b h'&%ﬁ%‘? I-{% 1thE $adtdn @ t%r@ D9 B stand

er coo nperature

ferachouns atianbbienat temm‘amﬂe It s $m|omftltered twasshed with water and

|tat for gtion filtered and vvashed with
Rh6d, 2 6 grreget B B8 P sbiaived a8, powds:
di chl ororret hane, any water present is separat ed of f
usi ng a phase separator. The organi c phase is

Sfadimhdoratthienof3;Rallpyrimiding Ol Bet g h14duomol) 6,7 (dimedro-

Pt P tonidiRecn ¢-sicl (VI e suspgndd N34l PhogpHOTS,
@Wc’rﬁtﬁﬁd@ coMidihed with. 445 gnl (082 r%niBTP&hbthylar;lI:n% and rsﬂfurred for 22

4-di chl oro-thieno[ 3 L yrim di ne

qu@ G E- Rftep ﬁegmgai@. a1 mm@tqmperawre(tme@eamw mixture is added

EPRAG PRRLATARALE RsROG3RFse dhd Washhait water. The

brsuiptatd ig dissdlbed Abdishipemetiemd, anliwdter pebsehtis separated off
filtrate is concentrated by evaporation. The resid

HEING adhasie3eParaton. e orgaris phasets %l\fﬂfotr?@gtt@djrym\e&shg 5 g ofthe
Mo oHNE593 e oBRlihgy Subst ance

(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (Vill): 10.4 g
(50.2 mmol) 2,4-dichloro-thieno[3,2-d]pyrimidine (VII), 8.2 ml (100 mmol) N-
propylamine and 17.5 ml (100 mmol) N-ethyidiisopropylamine are placed in 100 ml
of tetrahydrofuran and stirred for 20 hours at ambient temperature. The
suspension is filtered, the filtrate is concentrated by evaporation. The residue is.
combined with 100 mi 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 VIl (86%) are obtained as a powder.

[2-(4-phenyl-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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‘pbtained s aamgie(rm p{IR1°@). émﬂ

filtered, dried and stirred with 50
W??bq% 1[]%14& her. 10.0 g of the product VIII 8TEP2006[061680

obt ai ned as a powder. 30 62/216

[ 2- (4- phenyl - pi perazi n-1-yl)-6, 7-di hydro-thieno[ 3, 2-d]

pyri mdin-4ryl]-propyl- amne (Exanple 27) (1) : 9.7 g

(42.3 mmol ) 2-chl oro-6, 7-di hydro-thi eno[ 3,2 WO

2006/ 111549 PCT/ EP2006/ 061680 62/ 215

d] pyri mdin-4-yl)-propyl-amne (VIIl) and 25.7 m
d]pﬁ@inﬂdimt)-ly)) prepyleaming (Vb eandch25.7(hl (1692 mrpblad gghenylpiperazine

ﬁﬁg@{%ag}sg goﬁ(;rg]rdrgfgnﬁ?%t@rrllé]p %ﬁ’retl)a ﬁ?:ggggﬁs;g qﬁ%g reacted for 1
heafhi Pep° PhttHé%:b%\ﬁéVé?W@b@ﬁo@hnx@V@%@kéﬁﬂa@d‘@y

residue 1s conbined wth of water. Then th

gvapenagion sthe resicue ds combi rmcbmth w&8malofwvater.wehasy tlf@rmlxtu re is

d d. ..Jh t Wi t t.

S o LR R A G el rae A0 M
ﬁﬁ%"?&%@ mrﬁreDcﬂwﬁs%éﬂlé&dfr@ﬁw igo myéﬁbl (813 g otzﬁe ﬁ)odLﬂoH(g (55%) are
W% Nﬁ@fr %2§é2H t); 6.97

(A aythirg o) ek gﬁﬂl(ﬁa Fod s %H?{gé.éx M, B 3.19-3.00

P pale2190Y21IdyNt heé2Hs4MERHOM)A0.83¢BEINE. 1) as
descri bed above (in each case only the |ast step of
the synthesis is described, nanely the reaction of V

R]% 'fglﬁﬂn)t(@?"%ni[ﬂeé ﬁFé“B{Ep%?%(gP 'Zslalﬂthje'éls megho;i ALB (Scheme 1) as

tdesaitedaltiveyin each nage only] tharlastestQ;Em&mel wrﬁl@e)s:$ Is) descnbed

[). . ch or.0 n per azi n-
Regef BereaptirpbY wifan potse & T RRALKED( Uy ar e
placed in 4 m cycl ohexylam ne, then reacted for 0.1
hours at 130C in the mcrowave. Then the reaction

ayshohexyl-E2-(4-pheoyt-pineraziny 1elpdrdihysiio-thienald«-dlpyrimidin-4-

sl kaphiR R £300 Gl firld) i 2 tRofedfpinerazin-

H%toe M&éh;{%@ﬁﬂenoﬁ 22:!]())72Hn|n|dir)e g\?} @r% p(fd:éd ih 4 nﬁ c?@lohéxyfamme

tlwp:] regptedgfog% 1(|2q1|.|rste)t 13@ (j_}gn ;§hq mlgr@wavmn}hgn e (egarqtion mixture is

Lancentrated 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, DMSOY): 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, t);
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-yi)-6,7-dihydro-thieno[3,2-
d]pyrimidin-4-yll-amine (Example 10) (I} : 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 (9.5 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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2H, 0 1.79-1.66 (2H, : 1.66-1.55
r%ﬂ(@ 113951921 (?H 9 e (04 ?)1 H e hdEP2006/061680

( 3- chloro phenyl ) -[ 2- (4- phenfﬁﬂﬁﬁpera2|n 1-yl)-6,7-dih
ydro-thieno[3,2- d]pyrimdin-4-yl]-am ne (Exanple 10)

(1): 0.320 g (0.96 nmol ) 4-chloro-2-(4-
phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-d]pyrim

dine (V) 1.OmM (9.5 mml) 3- chl oro-phenyl anm ne and

0.33 m (1.92 mmol) diisopropylethylam ne are conbi ned
gpamel phage is diiad and evaperatediif dryness Thwuresidue 530Mbined with

AU T P SR T AR
aﬂﬁﬁédbiﬁﬁﬁnrﬁﬁ%w&?ﬁgﬂ RFsaélaﬂrﬁ oy B@U@(d@iﬂ.ﬂﬁﬁ Mscrosorb,

dri ed and orate ness. The residue Is

EbilRedl Hracél 41290 mra, elugrie acgiomitrile + OubPoteseis acid (A),

o%q,ﬁrﬁ ing the product | s purified
%k%hrgﬁ;%t/ggrapﬁggﬁ@&zgh an RP colum by HPLC
(col urm M crosorb, RP-C18, 300A, 10pm 21.4"250 mm
elql#a acetonltglle+8.1 % formc QCidgAb’ 5 wat er
graglie W'?J-ftﬁ?c add BUPBY R gradi ent: nvnElIUERT B el uant A
% el uant 0 10 90 g 9 10 90 10 27 100g§ 32 100 O
32.5 10 90 37.5 10 15 Correspondi ng ?racti ons are
conbi ned aA® freeze-d0i ed. 0.101 g of th80product are
obt ai ned a 72 powoler,IO H NVMR (400 MHz, O: 8.63 (1
H s); 7.877(1 H, 960 (L H dd): 7.91 (1 H t):
7.26-7.20 §2H, m; 7 166-7.01 (1H, m; 6.89 (2H d);
7.80 (1H; t%; 3. 81-3. 76 (4H, m;

32.5 10 L 90

37.5 10 90

Corresponding fractions are combined and freeze-dried. 0.101 g of the product are
obtained as a powder.

'H NMR (400 MHz, DMSO): 8.63 (1H, s); 7.87 (1H, 1); 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-
d]pyrimidin-4-yl]-amine (Example 11} (1) : 0.320 g (0.96 mmol) 4-chloro-2-(4-
phenyl-piperazin-1-y1)-8,7-dihydro-thieno[3,2-dlpyrimidine (V), 1.5 ml (13.1 mmol)
3-methoxy-phenylamine and 0.33 ml (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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4 3.10 (2H, t). 20
?\Lﬁné) 'chgxy phenyl) [ 2- (4- phenyl - pi per azi PCT/EP2006/061680
n-1-yl)-6,7-d i hydro-thie ndp2]2-
d] pyri mdin-4-yl]-amne (Exanple 11) (1) :0.320 g
(0.96 mol) 4-chloro-2-(4-
phenyl - pi perazi n-1-yl)-6, 7-di hydro-thi eno[ 3, 2-d] pyrim
dine (V), 1.5 m (13.1 mmol) 3-nethoxy-phenyl am ne

and 0.33 m (1.92 nmol) diisopropyl ethylam ne are 25
gradientedhinated redcelednt Ar 0.5 hour s%aelubB0B in the

m crowave. .Then the reaction mxture is_purified by
chr omat ogrgphy usi ng1 PLC t hrough an RP ggl um

(col um: Mgy osorb, Rp-C18, 300A, 10pm g@. 4*250 mm
eluant: acetonitrile + 0.1 %formc acid (A), water +
0.13% forn2é acid (BJ§OWD 2006/ 111549 O

PCT/ EP2006é961680 6%@315 gradient: m nubes % el uant A
% el uant 0 10 90 9 10 90 27 100 0”5 32 100 O
32.5 10 9032%7 5 10 96 0.095 g of the prgguct (23%
are obtained as a povvder (mp 133-135C). 10 1H NMR
(400 MHz, BX50): 8.370(1H, s); 7.36 (1H 99): 7.26-7.14
(4H, m; 6.98 (2H, d); 6.80 (1 H, t); 6.57 (1 H, dd);
3.82-3.76 (4H, m); 3.75 (3H, s); 332324(2H n ;
8.025-PBoflthe(proiducy( 23%)%9(oblﬂa|ned asa powder m.p 133- 135°C)

%Wéﬁbﬁ@ ﬁ\?ﬁ*ﬁ*ﬁ%%" S @M oty LB N, P68 2m,

| @ sﬁf("PH)d y?@%@gﬁgﬁ-ﬂ n‘?ﬁ%% %gf Qégts 34 (2H, m);

dro-'t hi end rlmdlne

@ﬁér@'nélﬁ#Hemir&O@dﬂbi tled, then reacted f or 0.3 hours

at. 130C in the mcrowave. Then the reaction mxture is
phenyl-[2-(4-phenyl-piperazin-1-yl')-6,'_f;dihydro-thieno[3,2-d]pyrimidin-4—yl]-
amine (Example 18) (I) : 0.300 g (0.90 hmol) 4-chloro-2-(4-phenyl-piperazin-1-
y1)-6,7-dihydro-thieno[3,2-d]pyrimidine (V) and 3 ml 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, DMSQ): 8.59 (1H, s); 7.63 (2H, d); 7.31 (2H, t); 7.22 (2H, t);
7.03 (1H, t); 6.99 (2H, d); 6.80 (1H, t); 3.83-3.73 (4H, m); 3.31 (2H, t}; 3.23 (4H,
m); 3.12 (2H, t).

The following Examples are prepared by sSmthesis method B (Scheme 1) as
described above (in each case only the last step of the synthe3|s is described
(reaction of VIII with Il to obtain product I)

{2-[4-(4-chloro-phenyl)-piperazin-1-yl]-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
yl}-propyl-amine (I) {Example 37): 0.250 g (1.1 mmol) 2-chloro-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-yl)-propylamine (VII), 0.700 g (3.6 mmol) 1-(4-



10

15

20

25

- 30

%{ﬁ@%d&%qﬂﬂgth wat er and extracted with ethyl aceﬁ@f/ﬁpzooalomeso
organrc phase is dried and evaporated to dryness.

The residue is triturated w t#/2Ifet hyl et her and

suction 20 filtered. 0.18 g of product 1 (51 % are
obtained (mp 174-175C). 1H NWR (400 MHz, DVBO): 8.59

(1H, s); 7.63 (2H, d); 7.31 (2H t); 7.22 (2H t);

7.03 (1 H t): 6.99 (2H, d): 6.80 (1 H t): 3.83-3.73

(4H, m: 3.31 (2H t): 3.23 (4H, m); 3.12 (2H t). 25
Eh@rmdhertm mgeazmm(lﬁbaml 6.400ema (23 nh:ylols))dnshpmpglethylamlne are

BR800 85T ShefSendBajit REchERLTsEhLL FE5 FR5Swave. o

teRaohi rﬂﬁtt@r@ iy bbinbméd"wltlh wdter \Qhﬂ@bﬁolﬂf@ﬁﬂﬁ‘icelénd treated in the
{2-]4- (4 chl or.o- phenyl ) P perazin-1-yl 7-di hydr o-
Qfl

Hdvaspend hath.plhe Bieginitate Tarmep Ipsycbwff @rmdnwa(shyd wuth water and

| PE@%{@ e ehanf) ity B.20h & o BRickf | AL iledti fgonder

g 5[\3\/15 (A00INHZ DMS@ Z086(2H,1DA46. 980{24{'330@&2((@316603 79-3.70 (4H,
[ oraQ en eraz
05 & e, B LS igpisP iy 2o (- S TIR B b 07 (4, 3H).

di oxane, then reacted for 1.5 hours at 160C in the
m crowave. The reaction mxture is conbined with

{2x{4{4-hlyidrexy-phieinyt)-pipehazine -gleb, 7¥dibydnb-thnehb{a3 2-d]pyrimidin-4-

I RS SR 88 O BiiEs B o

-ﬂ’férﬁi{S ﬂd}%&ﬁnﬂmﬁm gg-%%WIar%lr{eg)xmi)?qr 55 ggw m%!?éﬁ éét

E}quoxmherwm,Qp@mme (1)) ad PB1D MH(J. 5}mmoﬁ)dnsepmyt€2mylamme are

bipped g i dr %e“‘y"?zmﬁw?% KacteoBi.g Hokts ot 169 e

mowavé VIhén the reatioy Aituird id €orMBindd vAtttvaR dnd@ittratted with
ropyl -am ne (1) (Exanple 39) : O.

n- .
@@hlprchwgﬂ)ang_ 5’ hestgagic phaseyel dged and evaporated to drynegss The

R0k By Pl th) PN 10 B4 g i
@etﬁdléum eth8r/thyhatgtaté 140p0@TE ¢ bhglaiuct B(51%) anel aistathed as a

in m of dimethylformanm de, reacted for 2 hours at
£ 'n the mcrowave. Then the reaction mixture is

TP RIMIR 2400MiHYz, W810)28 B0 H, 35182 o hNq): 6.66 (2H, d); 6.39 (1H, 1);

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, ).

({(7R.2R)-2-benzyloxy-cyclopentyl)-[2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-

thieno[3,2-d]pyrimidin-4-yl]-amine (chiral) (Example 112) (I} : 0.450 g (1.2
mmol) ((1R.2R)-2-benzyloxy-cyclopentyl)-(2-chioro-6, 7-dihydro-thieno[3,2-
d]pyrimidin-4-yl)-amine (chiral) (VIII) and 0.760 ml (5.0 mmol) 1-phenyl-piperazine
() are placed in 5 ml 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 extracted with dichloromethane. The organic phase is separated off
using a phase separator and evaporated 10 dryness. The crude product | is
purified by chromatography through a 100g silica gel cartridge with a solvent -



 chl nmet hane. The organi c phase is dried
é@gd to dryness. The residue is purified'b /EP2006/061680
chromat ography through a 10 $6&1bica gel cartridge
with petroleumether/ethyl acetate 1:1. 0.370 g of
product 1 (57% are obtained as a powder. 'H NVR (400
MHz, DMSO: 8.80 (1 H, s); 6.82 (2H, d); 6.66 (2H, d);
6.39 (1 H t); 20 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, t).

(rixiRre &) p&irdienmydthey ettyt hogiata §12) O[S40 ¢ opthenyriodprip@9&z) are

IPH%?%{ ggng)'gchbpgy :jlon 4-yl]-amne (chiral) (Exanple

MNMRI@DOWHE%MS@ ?361?1%'@(t7r1 m); §.91 (2H, d), 6.79 d(I1H d) 6.39 (1H,

2- benzyl oxy- cycl -(2-chl or'o-
d) t415%140<[03 (3H, Zﬁgltﬂ Py-8iah (:ﬂlhh ), )a 79&’691@# ah); r3a23 (2H, t) 3.11-3.03

o {4 789 Gk o M0 B 3L RN REMBELAT G50 o, m)

hour at 160C in the m crowave. The reaction mxture

IS concentrated by evaporation, the residue is

86hBMed with water and extracted vvlth

di chl qg thane The @rg ¢ :phase is ated of f
NP ENLY sep

W @%&por I WNFERS . Y
pnoduct—t=i rified by %jgf ogiraphy ,
~thFough a 1 00g siMica gel cartrld th a sol vent 3D

- 2006/ AM549 PCT/ ERRO0BHI61680 66/ A5 €1 xture of R;N‘R

etrol eum et her/ethyl acetate 8/ 2. 0.540 ¢ of t he
Bﬂ‘%i’.}%ﬁfsse%@%?'%?eé obtained (mp 100-105C). 'H NMR

(400 MHz, DMBO): 7.36-7.18 (7H, ] 691(2H d): 679
(1 Hyt); 6.39(1H d); 4.59-4J40 ( m; 3.95-3.89
(L H'm; 3,79-3.69 (4H n); 3°p ,t) 3.11- 3. 03

/TAH °299(2Ht; 100 (1 H, ;193
% ' 7-1.50 (4 . Scherre 2 11NYSE |
POCI 1 NYCI N SCNS;
OH 11l C RN I‘-\>2<F fibr ynt heS| s see US3, Séﬁ‘lj/
L Vil
10 _ o
".:"‘ 'I‘.O
. 10
o
. ‘ Rg
amine A ‘ (\\)N
—_— N N
w1
ST vill
R;NfRz

SYNTHESIS OF 4-[4-(4-CYCLOHEXYLAMINO-6,7-DIHYDRO-THIENOQ[3,2-
DIPYRIMIDIN-2-YL)-PIPERAZIN-1-YL]-BENZOIC ACID { ACCORDING TO
15 SCHEME 2) ’
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OH HN~J N\ / Ol NeTI N
%vc? 20(%//11 1 l\bell'léP%DGIOG'IBBO

NR2 VI VII 10 ON RIO am ne
CN RO NYNJ S NVIII R N-RETSMNTHESI S OF
4-[ 4- (4- CYCLOHEXYLAM NO- 6, 7- DI HYDRO- THI ENC 3, 2-
Dl PYRI M DI N- 2- YL) - Pl PERAZI N- 1- YL] - BENZO C ACI D
(ACCORDI NG TO 15 SCHEME 2) WD 2006/ 111549
PCT/ EP2006/ 061680 67/215 ethyl 4-[4-(4-cycl ohexylami
no-6,7-d i hyd ro-thieno[3,2-d] pyri mid i n-2-yl)-
eitihyr&f4-M-tygldhedaytarmoine6(Atjhydroithie rf o1 32-difyrimidin-2-yl)-

h%%%zﬁ:{-ﬁ}ﬁ]— éa%‘gxee;&lfi%i&?&md {2\7)3h|0§0-§ -dwg_rcgthieno[s,z-
@l@}fbm'@mJyl)ACﬁlWXWéﬁnﬁe H, 33¢@Z(qet28nﬁﬁ6|) eﬂﬂ/l 3- 2p‘?péﬁﬁazin-1-y|-

di'i sopro am ne arepace In

&eazmter(y) andeh?9 mle( 1 &&mmoé) diisopeepyiethylaoning ane pracegtin 20 mi

et BV BB AL B R B0 R gy The

pvegipitatbd e0bsiEnee iesuction filkred thagheitieWigliongicencamidated by
ethyl acetate, the conbi ned

“evaporation. The residue is extracted with water and ethyl acetate, the combined

organic phases are dried and evaporated to dryness. The crude product Vl is
crystallised from petroieum ether/ethyl acetate 9:1.
2.3 g of the product (62%) are obtained..

4—[4-(4-cyclohexylamino-6,7-dihydro-thieno[3,2—d]pyrimidin-2-y!)—piperazin-1-
yi]-benzoic acid (VII) (Example 106): 2.3 g (4.8 mmol) ethyl 4-[4-(4-
cyclohexylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-piperazin-1-yl]-benzoate
(V1) and 26 ml (26 mmol) sodium hydroxide are placed in 156 mi of tetrahydrofuran
and 15 ml of methanol, and refluxed for 2 hours with stirring. Then the reaction

‘mixture is concentrated by evaporation, the residue is acidified with 2N

hydrochloric acid. The precipitate formed is suction filtered, washed with water and
dried. 2.1 g of the product VIl (100%) are obtained as a powder.

Standard method for synthesising amides: A solution of 0.01 mmcéI of the acid
(Vil) in 500 ul diméthylformamide is combined with 1.388 pl (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 mixture is added a solution of 0.01 mmol of the
amine (amine A) in 500 pI 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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%QQ Qg&ses are dried and evaporated to dryne\SéT/Eonoelosmao
cru e product VI is crystallised from petrol eum

ether/ethyl acetate 9:1. 10 20821§ of the product (62%

are obtai ned.

4-[4-(4-cycl ohexyl am no- 6, 7-di hydro-thi eno[ 3, 2-d] pyrim
idin-2-yi)-piperazin-1- yl]-benzoic acid (M)

(Exanmple 106): 2.3 g (4.8 mol) ethyl 4-[4-(4-

cycl ohexyl am no- 6, 7-di hydro-t hi eno[ 3, 2-d] pyri m di n-2-y
Mhedoewagi Exat‘nplbpmbeaurepared(ana)omlm thie noethod of synthesis -

cet PZA‘@%‘? i GRSl Sehtimel Ukeanthedse Gy e reastiogs o the

BeidsAd/ Inuiththididnings I fol idld pkB8fciiVIg drBafeskAbed )M Xt ure
is concentrated by evaporation, the residue is

acidified wwth 2N hydrochloric acid. The precipitate

RS LA RE RS stb BB A Ringragin-1-vi-

N- (lbpﬁﬁrbl|d1’|@-1$ﬂjlﬁmthylib§ﬂtmlbdrﬂhnﬁuﬁt(vm)l (Eixam meMSO 3509 (0.9
A solutjo acid (V') in 500

AREY Hyldr W@@'ng %ﬂmmwﬂﬁw@wmdmwﬂ plperazm 1-yl}-
ké:c deid @%r%’Bl?%dﬁﬂ% ﬁp ahn&@]ye?m% l0) 15 %o 9 mmol)

enzotr| rame yI uroniu
tjmambb)detmﬂmnmaeaﬁdr BBYD ;a9 mbBrO{brazéﬁeMMrlaml 1-yI )

RO e BN B oo fabrapheRgra AT dmarsos The

hﬂxtﬁ%)lsoétlrf&dﬁ%‘i' @Y1 ﬁ@ﬂﬁ%?d?ﬁbléﬂ@'ténﬁt?erﬁ‘td?é Ui (81 ?di‘ gk(grg mmol) 4-

ambi ent tenperature. Then the react

, nwolm|e-1| slmﬁtb;ddrmzwnmoedawmé) arﬁdad@en! aﬁd@dfublher 0.9 mmol

DGRPb Al iRk bl The Se BER bl bl fpr g hours
Ettoentasmpeyatfe, IheP susbrafitdred ughtMok BAd Ridhed mh

synthesis set out. above (according to Scheme 2) (in
@%ﬁhwgwr@m% tThe methier ligwer isiconrentrateddy sxapafatian, the residue

PRI b b RN e IS e

s%t;dn)ﬂ!mredlaazildneﬁ- Yhen it is treated with approx. 50 ml petroleum ether in
M;{EQG& t'@ agg%‘@ p(%y @ltatg s ¥h<2n g&c?:%%r}}lt%?ecg OIISH g of product
Vill (75%}) are obtained (m.p 157-158°C).

"H NMR (400 MHz, DMSOY): 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, t); 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-yt)-4—[4-(4-propy!amino-6,7-dihydro-thieno[3,2-r
d]pyrimidin-2-yl)-piperazin-1-yl]-benzamide (VIIl) (Example 87) : 0.500 g (1.3
mmol} 4-[4-(4-propylah1in0-6,T-dihydro-thieno[3,2-d]pyrimidin-2-y|)-piperazin-1 -yl]-
benzoic acid (VII) are placed in 12 ml dimethylsulphoxide, 0.716 g (1.9 mmol) O-
(7-azabenzotriazol-1-yl-)-N,N,N’, N'-tetramethyfuronium—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-methyl-piperidin-4ylamine
(amine A)inéml 4dimethyisulphoxide are added, followed by another 2.5 mmol



10

15
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W%%ﬁmpr opyl am no- 6, 7- di hydro-t hi eno[ 3, 2-d] pyr PCT!EP2006/061680

-2-yl)-piperazin-1-yl]- benzdi%1acid (VI1) are pl aced

in 8 nl dinethylsul phoxide, 0.15 n (0.9 mol)

di i sopropyl et hyl am ne and 0.340 g (0.9 mmol)

O (7-azabenzotriazol -1-yl-) 1o

N, N, N , N -tetranet hyl uroni um hexaf | uor o- phosphat

(HATU) are added. The mixture is stirred for 0.1
éisoproayletintamite. Toepeactian mixturesis inkddoy 16 hroarsrabambient

TenB¥raie. B sichan ked PSnATRh Frsibaryeshe sty

AirRefiiRtbhokite. U%Cﬁ\b%r'ﬁhﬁbﬂk%\)a‘@oﬁétbﬁ "t@@nfr@ssﬁﬁ@ l#é§due is
at anbient tenperature, then-:suction filtered throu

- Alird avith watshesialionHilterediane drigdsO: Hﬁﬂ@owoduratevmﬁﬁg/v) are

obfHIaEe P T e a A D et i th vat o Any
PHaIP M@OGMHQf UMS(D}S 7. W(Z‘IHO@) fﬂﬁﬂ @W@)%@T@H@d) 6 43 (1H, d);
Then it is treated et rol eum et

EE23106 (51, 05 B A0 b (th 2 Qﬁgzrﬂhe 2 80 56 (A2 ABASH. 5); 1.92
P OCTTY 468180, i, BEG- 48Tl BT LD, Do ©

871(1H t): 779(2H d); 723(4H s): 6.99 (2H,
3 (1 H t);, 4.43 (2H, d); 3.79-3.71 (4H, m;

-g)‘%'f"ﬁ S): 3.23 (2H, t); . 2.99 (2H t): 2.44-2. 34

(4H, n); 1.72-1.63 (4H, n), 1.61-1.48 (2H, my; O.87

(1 rre\]/yl pi per InN&}/ﬁFL) QL[ 4., pl)\%%ﬁ)g/:l &NRIR3- 6, 'NYC"
hy8To eno[ 3, ~N ' g~ N - _N
d] pyrisgydi n-2-yl ) -pi pérazin-1-yl]-benzam de (VIII)

(Bxanple 87) : 0.300.§H 1.3 ol Cl

%rgﬂ,thégggaggga/jﬁmﬂo 6, 7- di hydro-thi eno[ 3, 2-d] pyri m dﬁh Ry
-2-yl)-piperazin-1-yl]- benzoic acid (VIl1) are placedy

in 12 m di net hyl sul phOXI de;: .0.716 g (1.9 mol) O
(7-azabenzotri azol - 1-yl - ﬁ NN ﬁeg

N -t et ramet hyl ur oni um hexaf TS0 IE)'-phosphate (HATY) i@ _N—R"0
6 nl nethyi sul phoxi de are_added. The mixture is

stirred f dqhour at 30 at tenperature. Then
0.143 ¢ .3 nmol ) 1- 2 pi-per i di n- 4yl am ne am
MNI NN di net h p Xi de are added, fol | owegd "By

7111548MRS AEP2006/ AL
§ enhyl am ne. -The-regacty on| \/ture is
ho
N‘\
R7

69/ 235—d+i sop

stirred for 1 s at anbi ent S =N

2 ~IN
R1NR

2

Vi Vill

SYNTHESIS OF 3-[4-(4-PROPYLAMINO-6,7—DIHYDRO-THIEN‘O[3,2~
DIPYRIMIDIN-2-YL)-PIPERAZIN-1-YL]-BENZOIC ACID (SCHEME 3) (in each
case only the reactions of V with VI and with the amine A to yield the product VIl
are described): o |
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, then suction filtered through Al ox.
xgq@g\?\g@hed wi th di net hyl sul phoxi de. The not %Jﬂﬁpzoosmsmao

liquor is evaporated to dryne®&'5The residue is

stirred with water, suction filtered and dried. 0.470

g of product VIII (76% are 5 obtained as a powder

(mp 229-233C). 1H NMR (400 MHz, DVMSO): 7.90 (1 H, d);
7.75 (2H, d); 6.97 (2H, d); 6.43 (1 H d); 3.82-3.66

(5H m; 3.23 (2H, t); 2.99 (2H, t); 2.80-2.70 (2H,
®rE4-#-popylaming-6, ldﬂa(dr(ozthlen9>[3,2- pyrimédinc2+y)-piperazin-1-yi}-

beffole 404f G Brarefiadi s o CoRFE el B

Wiofb{3|2-HShinRiin- v 5 U3, Fkfolfe 1yl
Q—FgﬂRlo ]]:Q'n in m -prb eﬁﬁ bmuaﬁgaenglé % A §3Jprb/erazan -y

J
brrpirBCH- trrﬂ,@t@(_W) Rrezplaoeﬂ Iwmmisifrwm@aagdd:ml (36 7 mmol)

AR TN O it A A0 TR cSia ' tlisgdog 24 rours
3} 1807C eralpresmsieed Plasst duntaiver tthemsontentrated by\dvagodation. The

with the amne Ato vield the product VI|I
RSty eaisOlves! bheesthnifiie anmierbea powigd &y HPLC through an

RP column {column: XTerra, MS-C18, 5um, 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 90 10
11.5 0 100
13 0 100
13.5 80 10

Corresponding fractions are combined ‘and freeze-dried. 0.43 g of product VIII
(27%) are obtained. L

Scheme 4:

NS\/

L
S

I
for synthesis see US3,318,881

POCI Y HNR'RZ | NYCI
qu
R7 N‘R2

V.
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%i&%mésr%’pyl am no-6, 7-di hydro t hi eno[ 3, 2-d] pyrﬁDCT! P2006!061680

-2-yl)-piperazin-1-yl]- benzofi®@1&cid (VI11) (Exanple
66) 0.900 g (3.9 mml) (2-chloro-6, 7-di hydr o-
thieno[ 3, 2-d] pyri m din-4-yl)-propyl-amne (V) and 1.5
g (4.7 mmol ) 3-piperazin-1-yl- benzoic acid-triflate
(VI) are placed in 20 nm dioxane, and 5 m (36.7 nmol)
5 diisopropylethylam ne (amne A) are added. The
suspension is stirred for 24 hdlits at 180Cin a

' preyslsurl sed gl ass container, then concentrated by ”
ratlon The r S|d1we|s olved in acekg—i\tr' R
u

t enN mfl d byt t hr ough an
(c?&l_ufm rrlp 18 5pm 19" 700 N
+.0.1 % trlsc Nacet i ¢ aci-6—A», ac
%trifluoroacetc acid (B)) X:OF.gradi entS
eluant A % elri&ntRB 0 90 10 2 90 10 11,
13 0 100 13.5 90 10 Corresponding fracti on€ are
conmbi ned and fYBeze-dried. 0.43 g of product VIII

(279% are obtained. 20 Schenme 4: 1V NYSEIX~ OHPCClI 3 N
d HNRIRR N S1I '"NSI NSI I ~NSI N I OHO
G RL NR2 for synthesis see US3,318,881 1 | | | |

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

a
ter

|trNIe + 0.1

(2-piperazin41-yl-6,T—dihydro-thieno[3,2-d]pyrimidin-4—yl),-propy|-amine (vi) :
1.0.g (4.4 mmol) (2-chloro-6, 7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-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 VI (80%) are obtained as a powder.

4-[4-(4-propylamino-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-piperazin-1-yl]-
benzonitrile (IX) (Example 76) : 0.1:‘570 g (0.5 mmol) (2-piperazin-1-yl-6,7-dihydro-
thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (VII), 0.082 g (0.45 mmol) 4-bromo-
benzonitrile (VIII), 0.011 g (0.05 mmol) palladium acetaté; 0.041 g (0.07 mmol)
Xantphos and 0.204 g (0.6 mmol) caesium carbonate are placed in 1 ml 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, 3004, 10um,
21.4*250 mm, eluant: acetonitrile + 0.1 % formic acid (A), water + 0.13% formic
acid (B) . ' '
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HN X 2HNN XUN\ RN NSINSI
X=F,Br,I RI'NR2 N Rl' R2 ®#415| X SYNTHESIS CF
4- 4- (4 PROPYLAM NO- 6, 7- DI HYDRO- THI ENC 3, 2-
D] PYRI M DI N- 2- YL) - Pl PERAZI N- 1-YL] - BENZONI TRI LE (| X)
(SCHEME 4) (only 5 the reactions of Vwith VI to VII
and of VIl and VIl to | X are described):
(2- pi perazin-1-yl-6, 7-di hydro-thieno[ 3, 2-d] pyrimdin-4
-yI)-propyI arri ne (Vil) : 1.0,g9 (4.4 mol)
(2-chl pr dlhydrot nol.3, 2-d] pyrimdin-4-y
pyl gg}ﬂ‘?ﬁ@ n’tlrwt dnd 1.9 d% 'Lt mml) pi per azi neﬁ(%v?moB
are placedg n 10 m dipoxane, then 10 reagped for 0.7
hours at 150C in the mcrowave. Then the reaction
mxture i s4@®xtractedOwi th water and et hy0 acetate,
t he organl phase |s1§P| ed and evapor at e% to dryness.
The resi due is triturdted with petrol eum’ether and
suction fil3ered. O. %0 g of product VII (80% are

obt ai ned asg_a powder.
4-1 4- (4- prg'gy'ff am no- 607 di hydro-thi eno[399 d] pyrimdin

-2-yl)-pi pgvggl n-1- yl1b 90

Corresponding fractions are combined and freeze-dried. 0.08 g of product IX
(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, t); 1.60-1.49 (2H, m); 0.86 (3H, t).

{2-[4-(4-nitro-phenyl)-piperazin-1-yl]-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl}-

propyl-amine (IX) (Example 71): 0.100 g (0.358 mmol) (2-piperazin-1-yi-6,7-
dihydro-thieno[3,2-d]pyrimidin-4-yl)-propyl-amine (VII) (cf. method explained
previously), 0.038 ml (0.358 mmol) 1-fluoro-4-nitro-benzene (Vill) and 0.148 g
(1.07 mmol) potassium carbonate are placed in 4 mi 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. © - 1

"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, t); 1.61-1.48 (2H, m); 0.87
(3H, 1). '

Scheme 5:
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STANDARD METHODS FOR THE SYNTHESIS OF AMIDES, UREAS AND
SULPHONAMIDES FROM (2-PIPERAZIN-1-YL-6,7-DIHYDRO-THIENO[3,2-
DIPYRIMIDIN-4-Y1)-PROPYLAMINE (SCHEME 5)

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

mmol of the amine (Vhin1ml dichloroMethane is combined with 30 pl
diisopropylamine and 0.065 mmol sulphonic acid chloride, dissolved in 1 ml
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(,\;Cg %ﬂ‘gpé% pot assi um car bonate are placed in 4 F‘BT/@ZOOBJOMGBO
tetra

uran, then 20 stirred for 16 hours
anblent tenperature and 8 houf#&lat 65C and Ieft to
stand for a further 16 hours at anbi ent tenperature.
Then the solution is conbined wwth water and
extracted with ethyl acetate. The organic phase is
dri ed and evaporated to dryness.. The residue is
conbined with water and acetonitrile, whereupon a
diCéldx:irp'rrtednma‘ @nnisstirredi for < smaml:tbwntftemperﬁdre wesinetbie reaction

dried, 0. rodu 1699,. ar
Blfufe lsiapordted 18 findis SicEb it &Y ‘epﬁ%a fBLG,
(2H, d)704(2H d)649643(1H ; 81 373
g4H, m: 3.58-3.50 (4H, m); t): 9 (2
fandarghmethod (theIﬁynmew ot greaa WII)BA %Ih@fboﬁso G§3 mmol of

LN L TR R

apid Ohees mnﬁ%d@aﬁa&l&h%ﬁxddlﬂﬁlﬁﬁl of ltstralihiohiYdh, +and stirred for1h
erazi ne NYCl ~~ #N S S NVI R

| pgg@pmﬁmpg@t% iT@en the reaction mixture is <=:vaporated|:\)2 to dryness and

purified by preparative HPLC.

Standard conditions for preparative HPLC purification: column: XTerra, MS-C18,
5um, 19*100 mm, eluant; water + 0.1 % triftuoroacetic acid (A), acetonitrile + 0.1%

 trifluoroacetic acid (B)

gradient: minutes % eluant A % eluant B
0 90 10
2 90 10
11.5 0 100
13 0 T 100
13.5 0 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-yl)-piperazine-1-
carboxylic acid-phenylamide (VHl) (Example 102) : 0.330 g (1.0 mmol}

cyclohexyl-(2-piperazin-1-yl-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-amine (VI} and

0.115 mi (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 259 siliga__ gel cartridge with a solvent mixture of
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¢AINVIRAG00NBI ODWASIO): 18, 81 MHVQ 2096(2#1:94?23 2H, t) 692 (1H t);

PCT/ EP2006/ 061680 74/ 215" di chi or omet hane, and
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SYNTHESIS OF N-{4-[4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2-
DIPYRIMIDIN-2-YL)-PIPERAZIN-1-YL}-PHENYL}-ISONICOTINAMIDE (IX) (
15 - ACCORDING TO SCHEME 6) °
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Correspondl ng fractions are c®ned and freeze-dri ed.

The foll ow ng Exanples are prepared by the sane

met hod of synthesis according to Schene 5:

4- (4-cycl ohexyl am no- 6, 7-di hydro-thi eno[ 3, 2-d] pyri m di
-2-yl)-pi perazine-1- carboxylic acid-phenyl am de

(M1) (Exanmple 102) : 0.330 g (1.0 nmol) 25

e{gdududx*plmtﬁ bheingé)rpupierazmyl -yi:& 7 dlihydrethiene[®2]1]pydmidin-4-

Henipensuni 460 4 aeado) 2iplareed. gimcroTiRnbois 2-
H?ésfrmwm SiyhaBoyi- érhﬁﬂe 8] 11208108 AmBAUL(BbroARicABhYI)-

tenperature.” Then tion mxture
pipararne4Vodansy2 @\mb(dﬁa& uiel) vhaomesyletjwlamlretarerpéaped in 12 ml

b P AR Rt o Rt i il Yot R G it Theft e reacton

Pyikiuré efc@abinedotitrowaterginapdivhibRsragiiana athbexiddté® TR organic
cartridge with a solvent m xture of WO 2006/ 111549

porseErp0ashed Mibovates dried gt pvaraiatest ledrynessfihe residue is

e

fabtiorislwere spncehtrbifed Bideveporalior31/(XdHof poduat VA (¢ 06P%) are
11 (1 H, d); 3.91-3.78 (1 H n); 3.69-3.59 (4H,

t
F};?fa"ée%s 3.44 (4H, m): 3.22 (2H t): a 2.98 (2H t):

1.92-1.78 (2H, m); 1.79-1.67 (2H, m; 1.65-1.56 (1 H, .
rr); 1.37-1.21 (4H, m; 1.18-1.04 (1 H, m. Schene 6:
(2-§4-(4-iodophenyBepiperaziar1-yl-6:7 Riihy drothiens[ % 2 Jpyringidin-4-y1}-

B:Nopyl-amine (VII): 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 (VI), 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 VIl (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) (Exarhple 237) : 0.170 g (0.4 mmol) {2-[4-(4-
iodo-phenyl)-piperazin-1-yl}-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl}-propyl-amine
(VIN), 0.054 g (0.4 mmol) iscnicotinamide, 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 ml (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 filtered 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 bhromatography {column:
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SR Ainprigt o0 bl Rastic Yol @BOErS. (R eno 5. 2.

d] pyrimdin-4-yl)-propyl-amne (V), 4.2 g (17.4 mvl)
1- (4- br ono- phenyl pi perazine (M) and 2.0 m (11.5
@fﬁﬂl?nfdmsufﬁ%pyléteiwl‘@trﬂ ne are pl afegluant B2 m

0 10 90
4.9 10 90
105 30 70
20 30 70
21 100 |

25 100 0
26.5 10 | 90

31.5 10 90
0.08 g of product IX (50%) are obtained as a powder.
"H NMR (400 MHz, DMSQ): 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
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SYNTHESIS OF ISOXAZOLE-5-CARBOXYLIC ACID-{(1S.2S)-2-[2-(4-PHENYL-
PIPERAZIN-1-YL)-6,7-DIHYDRO-THIENOQ[3,2-D]PYRIMIDIN-4-YLAMINO]-

~ CYCLOPENTYL}-AMIDE TRIFLATE (XI) (CHIRAL) (ACCORDING TO SCHEME
7)
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M L85 Rs4RP- C18, 300A, 10pm 21'.4"250 mm el u
ac‘gtonit?| gg + 0.1 %formc acid (A) wat er + 09%592006/061680

formic acid (B)) gradient: nif#R'8s % el uant A % el uant
B 5010 90 4.9 10 90 10.5 30 70 20 30 70 21 100
0 10 25 100 0 26.5 10 90 31.5 10 90 0.08 g of
product | X (50% are obtained 'as a powder. 15 1H NWR
(400 MHz, DI\/ISO) 10.29 (1 H, s); 8.77 (2H, d): 7.85
(2H, d): 7.64 (2H, d); 7.01 (2H d); 3.86-3.75 (4H,
rt?l't-laltﬂk[(s’so?s)fm cmlquIG,GAdmyleO(tbhanﬁ ;2-d]mainglin-4-ylamino)-

o AR CHFAR S5 TR SBAREES oo
|(t§|h\|lb{u§ﬂgl,\li‘\@ﬂp}ﬁﬂ{/ﬂlﬂﬂif'l\ﬁﬁ(lll\llﬁ)ﬁ~ eﬁﬂﬁﬁ(ﬁ%ﬂ&oﬁl\%ﬁ h?_lh@l) éﬁarhm&c@c@pentyl)
cRrbgmate (1V) 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 {(7S,28)-2-[2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-
d]pyrimidin-4-ylamino]-cyclopentyl}-carbamate (VIHI} (chiral}: 1.08 g (2.9 mmol}
tert-butyl [(1S,.28)-2-(2-chloro-6, 7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-

| cyclopentyl]-carbamate (V) (chiral) and 2.9 mmol 1-phenyl-piperazine (Vi) 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, 19*100 mm

 eluant: water + 0.1 % trifluoroacetic acid (A), acetonitrile + 0.1% trifluoroacetic acid

(B))

gradient: minutes % eluant A % eluant B

0 90 o 10
2 90 10
115 0 100
13 0 100
135 90 | 10

Corresponding fractions are combined and freeze-dried. 0.97 g of product VI
(67%) are obtained.

(1S,28)-N-[2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-d}pyrimidin-4-

- yl]-cyclopentane-1,2-diamine ditriflate (VII) (chiral): 0.960 g (1.9 mmol) tert-

butyl {(7S, 2S5)-2-{2-(4-phenyl-piperazin-1-yl}-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
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PI PERAZI N- 1- YL) - 6, 7- DI HYDRO- THI ENCY 3, 2- D] PYRI M DI N- 4- Y
LAM NO s CYCLOPENTYL}- AM DE TRI FLATE (XI), (CHI RAL)

( ACCORDI NG TO SCHEME  7) WD 2006/ 111549

PCT/ EP2006/ 061680 79/ 215 tert-but yl
Malﬂnﬁlsgtydem@atyfﬁﬂca riearbate- (Wi I)ymitall aﬂeeuﬁ%cﬂyéﬁ b 48 nil @536

it B3k T RBE el PR Sk b 1 hour

Tahﬁl:ﬁ@t‘i’c[t@n%e@étﬁ)/é "Ifﬁe‘ihI tﬁ@ réhbﬁan n&t@%ols%oh%eﬁtrﬁﬂé@ by eva oration,

tert-butyl) (2-am no- cyc opentyl)- carbamate (I

theragidyelis. @mmbined wilhi acsteipile endyvaiat aad &egzwobi@@ld 1 i2ng of

gp%%qﬁ;gﬂ Eﬂﬁ% %%V&%tg[%éf% ﬁ&jge"éﬁbxwre is stirred for

isoxazole-5-carboxylic acid-{(18S,2S5)-2-[2-(4-phenyl-piperazin-1-yl)-6,7-
dihydro-thieno[3,2- d]pynmldm-4-y!ammo] cyclopentyl}-amide triflate (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-yl)-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-yl]-

cyclopentane-1,2-diamine ditriflate (VIII) (chiral) in 1 ml 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,"5pm, 19*100 mm, eluant: water + 0.1 % trifluoroacetic acid (A), -

acetonitrile + 0.1% trifluoroacetic acid (B))

gradient; minute % eluant A _ % eluant B
0 90 10
2 - 90 e 10

11.5 0 ' 100

13 0 100
13.5 90 10

Corresponding fractions are combined and freeze-dried. 0.003 g of product XI

(18%) are obtained.
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C. The reaction m xture is concentratlg\(?T |
3\2@%@9@ 1%% and further reacted in the crude st ell?ly2006l061680

tert-butyl 81/215
{(1S, 28) 2-[2-(4- phenyl pi perazin-1-yl)-6, 7-di hydro-th
ieno[3,2 10

d] pyri m di n-4-yl am no] - cycl opentyl }-carbamate (VI 1)
(chiral): 1.08 g (2.9 mmol) tert-butyl
[(IS,.2S)-2-(2-chloro-6, 7-di hydro-thieno[ 3, 2-d] pyrimd
ISYNFHESIS OF (13;28)-0bdrMBTHan baRERE QLVR-YIcMETa YL )ad e[ 2-(4-

itHEe PICERAALT ShT e Hb &R G RB DY BMMISINTL- v

CRASLOPENTANEI162- Dlﬁjf\/ﬁlggegﬁ;@hgﬂé@{ ri(gﬁﬁgﬁlf{@)@iMPDE 318 (X1

residue 1s then'puri an 1s RP
CACHORDENG T SOAEMES7) M5- C18, 5pm 19*100 nm el uant :
water + 0.1 %trifluoroacetic acid (A), acetonitrile +
Ol%trlfluoroacetlc acid (B)) gradient: mnutes %

G\O%rﬁr'n@ [@64-%989 I%]péi%arﬁ% 6.9-difydra- tﬂleﬂt@@(& 2-

O 13.5 90 rres ondi ng fractions

dmlm@@-%m&wc@@@@twﬁ dd- d@n'gne@trtﬁat%(\dam&hlw» 0015 ml (0.14

bitfoR o8P RLATFolsia: Barbaldehyds (509905 ml(8.09 el gpee
dcétichey rand Iﬂbl%cﬂilar%ib\bel érechatetpm anef leﬁetﬂiyﬁmrmmde and the

ditriflate (MI1) (chiral): 0.960 1.9
pctyre is stlrred for O 5 Ignours at amb!ent tempger ture. Then }lrst of ail 0.070g

280 e BB BRER b heParolu Rodd o
B@Bﬁ@@wmmbwd i t2dcetoxyborohydride. The reaction mixture is shaken
RSk B S S PETd Sodb RBlg h Re-columr

gy HBLQ EBRERANK TRNE, MELCTIRXBURE 1103160 Hirh SSlubAE Watdo¥0.1%
triflucroacetic acid (A), acetonitrile + 0.1% trifluoroacetic acid (B)). Corresponding
fractions are combined and lyophilised. 0.009 g of product Xll (59%) are obtained.
'H NMR (400 MHz, DMSO): 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); 2.19-2.03 (3H, m); 1.78-1.70 (4H, m); 1.67-1.54 (1H, m).

Scheme 8
R3 ey R3
(\N |/\N/
N H,O '
| N‘T \)LR4 22 _ | I N‘YN\)LRtl
S = s ~N

N N
R17R2 _ | R17 R2
|
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WEP erature. Then the reaction m xture |
conc ntra gg by evaporation, the residue is conE;CT/E%ZO%mmGBO

with acetonitrile and water #R&1Preeze-dried. 1.2 g of

5 product VII1 (100% are obtained as a powder.

i soxazol e-5-carboxylic

aci d-{ (1S, 2S)-2-[ 2-(4-phenyl - pi perazin-1-yl)-6, 7-

di hydro-thi eno[ 3, 2-d] pyri m di n-4-yl am no] - cycl opentyl }
-amde triflate (chiral) (X)) (Exanmple 277) : .10
SYOORHES (D OFBCLOQHE XYk 56D X6O0B2-¢4nPHEN Y L P IRGRALINX - YL)-6,7-

DidrBeEH 25T bp%h IR RIINNA4-X s AMING: (EXAMPAE, 297) (1)

MET; and 0.017 m (0.10 mol)
gi{\l soprog\w:‘ﬁyl am ne re placed in 1 m of
di net hyl formam de, stirred for 0.1 hours at anbi ent

RS B B SR i s S PGt s0r6T ity griencl3.2-
G]ﬁgh‘lhhl&?ndlf-?[]"arﬁlhb (ibfaréwés%w |arxﬁml a&eﬁ& a8idhd 0.27 mi of 35%

ditriflate (VIIl) (chiral) in 1
by diogen| ﬁ&sawdms@wt@nes addaédThq'hUXWT&t&ﬁté'rﬁdsf% H&Kwrs at ambient

I eerate, i PRRL Bp T efion AIErg omeli B!t

eiradtad it el acefa®R, Tae d@eﬁ&%ha@@ﬂs dih@dh@ﬂ étmporated to
u

eluant: water + 0.1 %¢trifluoroacetic acid
drmessi The residug isipurified by cyogatagiaphycing Qrgpyctzlg triturated with

Hs) Piher, S SL80A Shes2D, oDl LRyt 1 248 B ofatibal
T NMR(H60 Mz cOMSDed.40( H rdde 7 @3d2iHs d), 6(98)(23—1 ol)p6.80 (1H, t);
Rt (Bh, abi 3ds-357 TR )5 %e-393 B AP 5 10283 (21, 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 analytical chiral HPLC (column: Chiraipak
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) [oo® + 183 (CH,Clp); Rt =
16.4 min: enantiomer 2 (Example 368) , []o?® -189 (CH,Cly).

SYNTHESIS OF [5-OX0-2-(4-PHENYL-PIPERAZIN-1 -YL-6,7-DIHYDRO-5H-52.%-
THIENOQI3,2-D]PYRIMIDIN-4-YL}-PROPYL-AMINE (EXAMPLE 298) (II)

(ACCORDING TO SCHEME 8)

0.240 g (0.68 mmol) [2-(4-phenyl-piperazin-1-yl)-6,7-dihydro-thieno[3,2-

“d]pyrimidin-4-yl]-propylamine (I) 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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HESI S OF
mg@ﬁ@1 METHYL- 1H PYRROL- 2- YLMETHYL) - N [ 2- (40 pro00/001680

HE N YL- PERAZ | N1-VYI8¥85 7-DI HYDROTH | E
NO[3, 2- D] PYRI MI DI N4-VYL]-
CYCLOPENTANE- 1, 2- DI AM NE TRI FLATE ( CHI RAL) ( EXAMPLE
310) (XI'1) (ACCORDI NG TO SCHEME 7) 5 0.015 g (0. 02
nmol )
N-[ 2- (4- phenyl - pi perazi n-1-yl)-6, 7-di hydro-thi eno[ 3, 2-
titpyatedivdinndidthyl bthey andseictian Bitérett. i 80 ged praduct Ht(62%) are
hv I.I% (chiral), 0.015 M (0.124 mmol) 1 -nethyl-

bkﬁ) &l e- 2- car bal dehyde (X), 0.005 M (0.09 mmmol)
¢ C HEWEB: | a1 )
A P O T (A T RS (BFYPOBERPl H0B0H,
St99-88d ({bt, r); 5 45319 (4H, zmbﬁeitﬂ 3t1&1ﬁ§é+,aitl);||8e01-2ﬁ3@1(2”» m); 1.64-

fi f_al 70,9 (0.235mmol) polyam ne resin are
Aﬁ@,ﬁ)’f%ﬁl o@g&:&l’a ter another 0.5 hours, by 0.030 g
(0.14 mol ) sodiumtriacetoxyborohydride. The reaction

.mxture is shaken for 16 hours at anbi ent

tenperature, filtered and purified through an

FOYBUERTR O RO Rd I ey L SIRERAPTY T 53T HYDRO-sH 51"

: EI'HIEN 12 B]R?TIQIMID1NL£EY1:]—@’I-IEWLAMINEQHI?@EEAIVIPLEE:EQQ)
‘ @éb@ﬁ@rres ond| n fractions are conbi ned and

NG TG ME&) product Xl (59% are
obtained. 1H NMR (400 Mz, DVBO): 7.28-7.21 (2H, n):
7.00-6.95 (2H, n): 6.85-6.78 (2H, m); 6. 21-6.18 (1H,

0)1,906g (048 .rAdo() Ipheny)-[2-4-gHhe rylPipdrakin-tayl)-61 7 ik razhieno[3,2-
ki Shoe Dthoged ok s sbiekh o yrmorSon
b e Bt 78 AR, i T B Kl 1
hoursRatNgriRbieRt ténR2erature, 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 filtéred.

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, t);
7.09 (1H, 1); 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-OXO-2-(4-PHENYL-PIPERAZIN-1-YL)-6,7-DIHYDRO-

5H-5)*-THIENO[3,2-D]JPYRIMIDIN-4-YL]-AMINE (Example 302)
(Il according to SCHEME 8)

0.072 g of product Il (17%) are objgaihédias a powder (m.p 217°-220°C).
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CYCLOHEXYL- [ 5- OXO 2- (4- PHENYIB42NPERAZI N- 1- YL) - 6, 7-

DI HYDRO 5H 52, 4- THI ENJ 3, 2- D] PYRI M DI N- 4- YL] - AM NE
(EXAMPLE 297) (I1) (ACCORDI NG TO SCHEME 8) 5 0.120 g
(0.3 mmol)

cycl ohexyl - [ 2- (4- phenyl - pi perazin-1-yl)-6, 7-di hydro-th
ieno[3,2- d]pyrimdin-4-yl]-amne (1) are dissolved in
4 m acetic acid and 0.27 m of 35% hydrogen peroxide

R BBl BB 15 oo L PR 47 BiBvoRo-

5RAsHA. ?HIEN@LSJQ-GEHPS’RIBH*BII‘@- gtﬂ-RIWNE Ewlﬂsg awohh (11

et hyl acet at e organic ase Is dried
ACHORBING TO SOHEMEB3s. The residue is purified by

ACagt BRI 73S bt Boleined fs o ark%ﬂpé’Sb?—Z&ﬂaﬁmct

R (48% are obtained. 'H NWVR (400 MHz, DVMSO: 7.40 (1

H d): 7.23 (2H, t); 6.98 (2H d): 6.80 (1 H, t):
Ihemnﬂerr@swver@ seaara&adsbxase(nlprﬁpar@twe@ irgl BPLE (colmn:

Bhisaibiag DAl SumAap2mtim, gy el 2 flnin;Sioart: TBme/EtOH
A

Qﬂyelz) 5 Rt =2E®irin:EE mantiohhene (BXAMPLED3TH Y rpanb” el 20W9 (c 2.24,
hexane/i PrOH (90/10)): R = 14.6 mn: enantioner |
flepl e 367) [a] D20 + 183 (CH2CI2): Rt = 20 16.4 min:

“enantiomer 2 (Exarrple 368), [0,]D 20 -189 (CHzCl 2).

SYNTHESI S OF

SEheie - (4 PHENYL- PlI PERAZI N- 1- YL- 6, 7- DI HYDRO- 5H- 5X4-

THI ENQ] 3, 2- D] PYRI M DI N 4- YL] - PROPYL- AM NE ( EXAMPLE o
298) (11) (ACCORDlNG TO SCHEME 8) 25 0.240 g (0.68 (N

+H,0, + piperazine N
[2 (4 p%yl -piperazi,n-1 -6 dlh_)Ld.LO-_Lh.Len 3, 2-\]/
/s\\ ) //S\\ =N
N. "o
ryNg, rRiN R,
see Scheme 1

" preparation route B I I

SYNTHESIS OF {2-[4-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL]-5,5-DIOXO-6,7-
DIHYDRO-5H-51° -THIENO[3,2-D]PYRIMIDIN-4-YL}-PROPYL-AMINE (EXAMPLE
377) (lll ACCORDING TO SCHEME 9}

(2-chloro-5,5-dioxo-6,7-dihydro-5H-51%-thieno[3,2-d]pyrimidin-4-yl)-propyl-
amine (Il): 0.805 g (3.50 mmol} (2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-yl)-
propyl-amine (1) (see Scheme 1, preparation method B) are placed at ambient
temperature in 14 ml trifluoroacetic acid, then combined with 0.82 mf (8.40 mmol)
hydrogen peroxide (35% in water). The reaction mixture is stirred for 16 hours at



10

15

20

25

30

HWPYdeph§sdd- 4-y! ] - propyl amine (1) are dissol ved b@T/Elvzoos/om
acetic acid, and 0.60 m 35% _hydrogen peroxid 080

solution are added while bei <d8ol ed. The mi xt ure i's
stirred for 16 hours at anbient tenperature; then
water is added. The reaction. mxture is 30 nmade basic
and extracted with dichloronethane. The organic phase
i's dried and evaporated to dryness. The reS| due is

purified by chromatography, the product is
200EeNTeswerature Bpd G0 We 2690 Cseﬁenwetaddlmmo%@ Sq hydrogen

BRI 1 AR AHELIBE QTS G 8 ncd 3P4l nBE QA it ice
Yntét artd maﬂe&gdw‘th@“me’n%dfm” GNriy lﬁ',ea@ntéﬂe fdmie)ﬂ is suction

mtegﬁswggbégﬁnéglme 47929 @@? pnodwt tliilﬁ%hare @biﬁan%@ As a powder.
t). SYNTHESI S OF

[ 5-0X0- 2- (4- PHENYL- PI PERAZI N- 1- YL) - 6, 7- DI HYDRO- 5H- 5X4-

E‘*@[chlmﬁh‘ﬁvm&b&mNﬂ]-ymswuwaa-amgdr@%mg
DI NG . TQ SCHEME 8
Brie ol 1A - XTH-PEPBYI- oG (1Fe0 P60i8 ed G mmey f2schioro-

o5 ot naming, g AT e ) an
0c13Bt g (th2@memat)die(h- chhtdlpheﬂm)pmergﬂﬂe @ire pldoediia 4.50 ml dioxane,
i ent tenperature, then

irred for 16 15 hours at a
ame'?ea ted dpidefl” C thihe migrpyvame ipnd. {5 GUES. el thigrgmgtion mixture is
dﬁﬁ"ﬁlta:ﬁé’& bg%v%BFbtﬁhcngofe%@fehg@l%até_d?ﬁlltﬂr\@ﬁﬁf Gt Bmﬁon filtered,

apor at e ness e residue’|

.washed adthbyateh aodadtrieglc A'hbprodzllhrﬂ viiiclal iscoti yet cleart usrmmédd by

thiohato Siabhy 400 A" Hkomalons SIGH Sk diasosoReBt: petroleum
?%QYethgr 54)(@5‘&re§@oncﬁn§ﬁa(:%hs gt)e cc7m§§le62é'r‘ud éance?rtr%%d by

svaprat !% Q 486 gmyf; prgd@d 18 (20%() Brﬂobt@meds asa pcaud.esr ((mpl 243°-
?% 3.02 (1 H m; 3.01-2.92 (1 H m. 25 The

‘T’I VVI ng Exarrpl es are prepared as descri bed above
according to Schene 8:

The following Examples are prepared as described above according to Scheme 9:

(3-CHLORO-PHENYL)-[5,5-DIOX0-2-(4-PHENYL-PIPERAZIN-1-YL)-6,7-
DIHYDRO-SH—S%G-_THIENO[3,2—D]PYRIMIDIN-4-YL]—AMINE (EXAMPLE 375) (Il
according to SCHEME 9) '

0.163 g of product IIi (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-6AS-THIENO[3,2-D]PYRIMIDIN-4-YL}-AMINE

(EXAMPLE 376) (Il ACCORDING TO SCHEME 9)

0.173 g of product Il (35%) are obtained as a powder (m.p 246°C).



( %—p HENYL) [5 OXO- 2- (4- PHENYL- Pl  PERAZI
ﬁqyﬁi é%f PCT/EP2006/061680

5H 574- THI ENq 3, 2 D] PYRI M DI NS&2™L] - AM NE ( Exanpl e

302) (Il according to SCHEME 8) 30 0.072 g of product

11 (179% are obtained as a powder (mp 217-220C). WO

2006/ 111549 PCT/ EP2006/ 061680 84/ 215

(3- CHLORO PHENYL) - [ 5- OXO- 2- ( 4- PHENYL- Pl PERAZI

N-1-YL)-6,7-DI HYDRO

5H- 5X4- TH EN( 3, 2- D] PYRI M DI.N- 4- YL] - AM NE ( EXAMPLE

§ 10 ACCORDI NG TO SCHEME 8) 5 4.50 g of product
iieyé% are obtained as a powder (mp 230-231 C).

The ehanti onmers were separated by. sem preparative

chi raI HPLC (columm: Chiral pak D acel 1A 5 M 200*25

Pape: 12 erq nt: TBVE/EtOH (,f5/25)):
b o

e 16 mn: _Enanti I\/PLFBCJ&?O),
vt 2.06, 10 =19 i n: i aer 2
( EXA 371), [a] p2 079(0224 a2).

Scheme 9: N R3 Nva e ®@HNYG 4 pi perazi nqiIN¥IN s | |

Ror syrMiebid\sed UsB3 @88t / N R\ fR2Z RNRZ R N Rz STAT
Schene 1 Il 111 preparation route B 15 2 \Cj
)
Vi lV /’\
OH
AN

N N vV N
HN  N-R - gx
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?g&%&?ﬁ%ﬁcmo PHENYL) - Pl PERAZI N- 1- YL] - 5, 5- DI OXCY B 72006/061680

DI HYDRO- 5H- 5k6 87/215

- TH EN( 3, 2- D] PYRI M DI N- 4- YL} - PROPYL- AM NE ( EXAMPLE

377) (11l ACCORDI NG TO SCHEME 9) 20 (2-ch loro-5,5-d i
0X0-6,7-d i hyd ro-5H5X6-th ieno[3,2-d] pyri mi di
n-4-yl)-propyl- amne (l11): 0.805 g (3.50 nmol)

(2-chl oro-6, 7-di hydro-thi eno[ 3, 2-d] pyri m di n-4-yl) -
SYOPTHESHS GF (1- ME'E'é\éL-S&'hE’h’RROLﬂ ¥bh{3?cf2 th(AEHHdIRS)-PHENYL)-

PP a- TR AbR ORI ER G Dl YR 4oLyl

FPERIBMN-hyNogeT HPNOKIEEX A@:@@Rmmetm)scmzme 10)
reaction mxture is stirred for 16 hours at WO

20061111549 PCT/ EP2006/ 061680 85/215 anbi ent

SRR S48 A B o Ao Bl IR i,

pipé Midined -Eahﬁmtyﬁlafﬁ (VBSQ 07[ §eno @tmﬁ'foﬂ?)OE yrtichlores, Maihedro-
a sol uti recipitate,

%gﬂ&gdzeglpgum'%ﬁ (i ¢ 08 fb. 0 b ety F -arningpipgydin-1-
Fa OIS N e DTSRRI BR 0B YRBTge e lacpd n 40

df tqtmixydﬁjmm then stirred for 40 hours at ambient temperature. Then the

ﬁlg%%pfﬁg i§ %gcttcm fgpecged O e ?Rgth_elapat?oerl ohtentt2d ?by
aubnotatih: g PSS R vl PB4

yl)-propyl -am ne (I

QWbr@mMaﬁqo Héwyargapicqehasei lé @eaa@tgﬂ aﬁ‘wmgwa 4>haee iseparator and

St Af BoarvERs TR Gllabhradoiis BubtiSy BY bR fiorifyrough o

Bmtagasmbargeoaartmd@ 198 Witle pefrololR bEEr/bt) avBiRe 9:1.t
is suction filtered, washed with water and dried. The

hridda ef pmﬁiU@hvl(§8%fatls pbtaingdan is purified by
chronat ography (columm: 10 g Chronmabond Si CH
cartridge, solvent: petroleum ether /ether 1:1).

(@chkapadBidibyéirathieaods, am]pwhbidm ﬂl)l-qbl iPRB4yiamiine

vapor.atiagn,_0.295 product
gﬁg;ﬂ qrige (Qﬁ)ﬁ,ﬁ%eg (%1% ry?rgﬁgtertzmg@3 -(2- chlo&o 6/9' da}'\ydro-
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 (VI)
(91%) are obtained.

(1-methyl-1 H-pyrrol-2-yl)-[3—(2-chIoro-6,7-dihydro-thieno[3,'2-d]pyrimidin-4-
ylamino)-piperidin-1-yl]-methanone (VIll}: 0.462 g (3.7 mmol) 1-methyl-1H-
pyrrol-2-carboxylic acid (VIl), 1.4 g (9.7 mmol) O-(7-azabenzotriazol-1-yl-)-
N,N,N",N’-tetramethyluronium-hexafluoro-phosphate (HATU) and 0.640 ml (3.7
mmol) diisopropylethylamine are placed in 10 ml 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 (V1) and 3.7 mmol



10

15

20

'{;{,*@26(%/41%49@ Exanpl es are prepared as descri bedpéﬁ%\-‘fooeiomsso
according to Schene 9: 20

( 3- CHLORO- PHENYL) - [ 5, 5- DI OXO-8#312- PHENYL- Pl PERAZI N- 1- Y
L) -6, 7-

D] HYDRO- 5H 5X6- THI EN( 3, 2- D] PYRI M DI N- 4- YL] - AM NE
(EXAMPLE 375) (Ill according to SCHEME 9) 0.163g of
product 111 (36% are obt ai ned-as a powder(mp 234C).
25 (13- CHLORO PHENYL) - 4- (4 CHLORO- PHENYL) - PI PERAZI
diigoprppylstiydamirexaes I, EnapRbesrixbe-ig stitred for 16 hours at

ehYehiErasi by or Bendhdt et i i sl el Breyon Alox

6B8%e atcthebliquores cascentenud ey VG}aﬁraii@ﬁC)' he\kidue is combined
20 6/ 111549 PCT/ EP2006/ 061680 86/215 Schenme 10: N1'S
b gasiigmn Dydvoxige sglutignand exirastad with dighieyamathagg. The

%ﬁ? TR ERES IRl bttt Septiesd Sh Ao i ladttg o
dryness. The crude product is purified by chromatography through a Biotage silica
gel cartridge 40s with petroleum ether/ethyl acetate 1:1. 0.970 g of product VIII
(85%) are obtained. v

(1-methyl-1H-pyrrol-2-yl)-{3-[2-(4-(4-chloro-phenyl)-piperazin-1-yi]-6,7-
dihydro-thieno[3,2—d]pyrimidih-4-ylamino]-piperidin-1-yl}-methanone (X
according to Scheme 10) (Example 230) : 0.250 g (0.7 mmol) (1-methyil-1H-
pyrrol-2-yl)-[3-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-piperidin-1-
yl]-methanone (VIll), 0.503 g (1.9 mmol) 1-(4-chloro-phenyl)-piperazine

dihydrochloride (IX) and 0.430 ml (2.5 mmol) diisopropylethylamine are pl'acéd in

3.5 ml 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);*4.2'2-4.12 (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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R12 5 WO 2006/ 111549 PCT/ EP2006/ 061
87/ 215 SYNTHESI S OF (1- METHYL89215
H PYRROL- 2- YL) - { 3-[ 2- (4- (4- CHLORO PHENYL) - Pl PERAZI
N-1-YL]-6, 7-DI HYDRO-TH | ENJ 3,2-DPYRI M D
N-4- YLAM NQ - PIPERI DI N-1-YL}- METHANONE (X ACCORDI NG
TO SCHEME 10) 5 :
tert-butyl 3-(2-chloro-6, 7-di hydro-thieno[ 3, 2-d] pyrimd
iSchenye 4i no) - pi peri di ne-1-carboxylate (V): 2.07 ¢
(10.0 mmol ) 2, 4-di chl oro-6, 7-di hydr o-
thieno[3,2-d]pyrimdine (I11), 2.0 g (10.0 nmol)
-tert-butyl 3-am ng-pi p?eri din-1- carboxyl atgs (IV) and
3.4 nm (19.%57-%71 di i'sopropyl et hyl anvnetMare placed in
40 M of t \L‘?‘lydr of yran, then siy rrﬁd\))or 40 hours
at i eraturg. Then ghe 10’\"7eacti on m xture
is uc|io/eriItered I:the ~#Ni quor is
concBnt Mt ed by evgporati on. The lresidue is conbi ned
W th waih d extracted with dH t hane. The
or gani c p%g,li s separated off using a phase separator
and evaporgfed to dryness. The crudeNproduct is
purified by|-phrdmat ogr aphy through a)\Bi1ot age silica
gel (gaktid dge 40M with petrol eum et Rer /Rt hyl acetate
9: Arepatstioh rolite § of product V (48% is”pbt ained. (2-c h
| oro-6, 7-dihydro-thieno [3,» 2-d] pyri mi d i

'%4-):&)-p peridin-3-yi-am ne

H R®

SYNTHESIS OF (3-{2-[4-(4-CHLORO-PHENYL)-PIPERAZIN-1-YL]-6,7-
'DIHYDRO-THIENO[3,2-D]PYRIMIDIN-4:YL AMINO}-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-phenvi}-piperazin-1-yl]-6,7-dihydro-thieno[3,2-
dlpyrimidin-4-yi}-piperidin-3-yl-amine (1) (see Scheme 1), 0.037 mi (0.31 mmol)
morpholine-4-carbonyl chloride (11), 0.119 g (0.31 mmol) O-(7-azabenzotriazol-1-
yl-)-N,N,N",N"-tetramethyluronium-hexafluoro-phosphate (HATU) and 0.218 ml
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g}wg@)%hl:‘iggrzigdg (7\/:1.) hyér? g (4.8 mol) tert-butylperepyngsi061680

t hi eno[ 3, 2-d] pyri mi di n- 4-yl arR0#3$- pi peri di n- 1- car boxyl

ate (V) are placed in 21.5 m 20 of a 4% hydrochloric

acid solution in dioxane, and nethanol is added. The
solution is stirred for 0.5 hours at anbi ent

tenperature, whereupon a precipitate is forned. This

is suction filtered, washed with diethyl ether and

(it .2ednmbl)3Bisgpuipyratodanting st stuf@dlr% ndrod dorhethyiednardile for 18

é’%f%at’}ra? FF‘%/ﬂ‘B‘?rﬁt%eyﬁ'%e[reaétlon b i concenWacleg i

bbagb@ﬂbnzhe%b@'ue |§EMPIised‘B§/%P&ﬁ§t é;&H;) (RFG)-{-I‘FﬁR:)g 0.040 g of the
riol-2-carboxylic aci
PmdL)Ct (1R%) ase crbta'rneld)aftar(fmmabw@ot ri azol - 1- yI ) -

ot g SRR S BT L PRSP 8 Tr -0 7

ahk 36860 (M), Ws5ed3. ngﬁ) tRy4 331 haw}; @31-6*[@(@ I2raa->g 77 (m);
so for 0.1 hours at anbient tenperature,

(1 %1 @edii. M2 3ot S0627, aa /o 40 (m).

thi-eno[ 3, 2-d] pyri m di n-4-yl) - pi peridin-3-yl -am ne
hydrochloride (V) and 3.7 mvol WO 2006/ 111549

PCT/ EP2006/ 061680 88/ 215 di i sopropyl et hyl am ne are

&%Eﬁém%@&pﬁh“{ &\ 3 2R RO S ER I8 BIBYRIMIDIN-4-

E 1 -PYR) Dl & ?EMEY%'PMEP&DIN ”ﬁ_)tﬂﬁlllgﬁtemiq’leLﬁlTEr(EXAMPLE

oncentrated evapor ation. The Tesl
Bﬁ%l(r\édccammg te smmmeum hydr oxi de sol ution and

th h 5
Gthral gl mmallie gt BREe epulates =2ha o0 % Bl
tmenqewe}?ﬁnmmﬁ &y%a:&rd%igcw dn%né%l)'(éé@%cﬁ&me 1), 0. 015 mi
chromat ogr aphy th rog%wdﬁélo age silica gel cartrid

@b%swr!moa@widln@tﬁm thyands@.80&mal (0: 087 mnmlbgl@cml acetic

R HE RgIretinisl# MDA SrPub {58rerya gy fop O iy 5t gblent

iepeserature 10 YRE-Ag (0.123 mmol) sodium triacetox borohydnde are added and
r|md|n 4- ylamnﬁ plper

dlhydro t hi eno[ 3,
(e reme '%ﬁuﬁyrq i stﬁ@@@%a PRgthes 1ediure at gty gﬁmp@rature The
%%%0 n@?fq ? sg[gurszé'ﬂw bh&}%ﬂsb@ﬂhy](# -HPLC). 0.009 g of the product

pyrro
V-(Eﬂwmreobtalmnbbﬂeﬁrd¢wdrymgil n-4-yl am no) - pi peri di n-

5 NMR (400 MHz, DMSOY: 8.76-8.70 (1H, m); 8.66-8.58 (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, m); 2.07-1.71 (3H, m); 1.69-1.52 (1H, m) |



10

15

20

25

W%EE%W gne (VI 11), 0.503 g (1.9 nmol ) BCT/E§4006/061680

or o- phenyl) pi perazi ne 15 di hydrochl ori de
and 0.430 nml (2.5 nmmol) diisop¥¥Pyl et hyl ani ne are
placed in 3.5 m dioxane, then reacted for 2.25 hours
at 160C in the mcrowave. Then the reaction m xture
is conbined with water. Any precipitate forned is
suction filtered, washed with water and dried. 0.167
of product X (47@6 are obtained as a beige powder.
%;hﬂmwwa 400 MHz, DWMVBO): 725(2H d) 6.97 (2H, d);

684(1Ht)634631(1H 5.96 (1 H m;
4.46-4.34 (1 H n), 4.22-4.12 (1 H m" 4 04- 4. 92 (1

H m; 3.73- 3.64 (4H, n) 3.67 (3H s)-.. 3.24 (2H Lt
3. 16~N3 Q0 (4H, n@1 3. 05- 2,84(4H, n),HNl . 1. 88 (qﬂ HNV\J

1.62-1. 65 (28_.n) ; B59 43 (1 H . WO e
N1548 P ow%o 89/ 215 _Skhene 1 #R3

INNR3 A~ LA N|]|NN R 2 S yN S HNt HN{n
N H O’woN"Eee Scherre Fﬁon route AIIl 0 NRRT®
|V f \ RO N IR3

see Scheme 1 1] Vv
preparation route B

SYNTHESIS OF (4-METHYL-PIPERAZIN-1-YL)-(3-{2-[4-(4-CHLORO-PHENYL)-
PIPERAZIN-1-YL]-6,7-DIHYDRO-THIENO[3,2-DJPYRIMIDIN-4-YLAMINO}-
PHENYL)-METHANONE (V ACCORDING TO SCHEME 12)

3-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ylamino)-benzoic acid (l):
0.200 g (0.93 mmol) 2,4-dichloro-6,7-dihydro-thieno[3,2-d]pyrimidine, 0.127 g
(0.93 mmol) 3-amino-benzoic acid and 0.323 ml (1.85 mmol)

‘ diisopropylethyl'amine are placed in 4 ml of tetrahydrofuran, stirred for 48 hours at
“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-yl)-[3-(2-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-4-

ylamino)-phenyl]-methanone (lll): 0.600 g (1.95 fnmol) 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-yI-)-N,N,N'I,N'-tetrémethyluronium-hexafluoro-phosphate
(HATU) and 0.680 mi (3.90 mmol) diisopropylethylamine are placed in 10 ml
dimethylsulphoxide, then stirred for 0.5 hours at ambient temperature. 0.220 ml
(1.95 mmol) methylpiperazine (Il 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 509 silica
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HNn N, RO Ve SYNTHESIS OF
558%‘3% 141]'\541? CHLORO- PHENYL) - PI PERAZI N- 1- YL] - 6, 7- " 01/E-2006/061650

DI HYDRO- THI ENJ 3, 2- D] PYRI M DI924% YLAM NC;} - Pl PERI DI N- 1-
YL) - MORPHOLI N- 4- YL- METHANONE TRI FLATE ( EXAMPLE 357)
(111 ACCORDI NG TO SCHEME 11): 10 0.135 g (0.31 nmol)
{2-[4-(4-chl oro-phenyl)-pi perazin-1-yl]-6, 7-di hydro-th
ieno[3,2- dlpyrimdin-4-yl}-piperidin-3-yl-anine (1)
(see Schene 1), 0.037 m (0.31 mol)

lrartpd@é with-ethglardetate/methianol 8t8. (0.250 g@f ptddurt (10 (33%) are

rrBP I)'ENPU azabenzotri azol - 1-
PPIANGE.- N N -t etranet hyl ur oni um hexaf | uor o- phosphat e
(HATU) and 0 218 m WO 2006/ 111549 PCT/ EP2006/ 061680

90/ 215 (1.25 mmol ) diisopropyl ethylamne are stirred
(4rneethyl-pipefiarit-hplf-(@-{R:M4-(-chioroighe hylinpiperazimil e, 7-

U e o A Enp EERR s i dh- oo BT ERR ARG, () g amete

e®g) HPLC). 0.040 g of the .product 111 (19% are
obtai ned after freeze-drying. 5 1H NVR (400
B0 g (26 snimeh, (4dweth7l-ome(am 1ay)-[34(2rgblerey§, 1- ﬁwdro-thleHO[S 2-

OBy e B B U 32 g e -t

ﬂ;hér‘i:yl)Lp@%rézinét(lvnandlo 180 1§9.022mon) diisbprapylethQlapmine are
p@cmmﬁé\mdmmemﬁmrfa%eﬂfer 2 tojalebRbovr BN Ginghe
LoV RV frorsschR e SRR Wi Yalgrgoe exracted with

BIhyRacATEE ThEXANBhIE plete)is dvied @t eapypratedIodeyedssl W he residue

. i ) | .
S ieR oA ERDY saEPLE; through #0 R celupydeglumn:
M&r@@@n{tﬁR@’ d:lﬂayBDUAdn@pﬁh 2 e ph® firh dbivadt: WeetsHithite ¢ D1 % formic

(see S 8
acid (A), water +0.13% formlc acid (B))

gradient: minutes % eluant A % eluant B
0 10 | 90
49 10 o 90
27 100
32 100
325 - 10 : 90
37.5 10 ‘ 920

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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Wo(z@eelﬁ’?rs ) pyridine-3- aI dehyde (1v) and O. 09@T/§|D2006/061680

(0.087 nnDI) glacial acetic acid are stirred int
mM DMF through a nol ecul ar si®¥&5for 0.5 hour at
ambi ent  tenperature. 0.026 ng (0.123 mol) sodi um
tri acet oxyborohydri de are added and the reaction
m xture is stirred for another 12 hours at anbient

-tenperature. The reaction mxture is purified by

chr omat ography (RP-HPLC). 0.009 g of the product 20 V

obtai ned after freeze-drying. 1H NVR (400
VHz, DI\/BO) 8.76-8.70 (1 H n); 8.65-8.58 (1 H m;
8.02-7.94 (1 H m; 7.56-7.49 (1 H m; 7.33-7.21
(3H m; 7.04-6.97 (2H m; 6.89-6.811 H m;

R
4.57-3.78 (m; 3.75-3.40 (m; 3. 28 (2H, m;
320303(nj 299279(1&!.\ 78259V\0)7|\
m r%,s 2k (3H n); 1.69 2 (1 H, N
2006{]111549 PCT/ EP2 91/215 S
R's
iN O F '~C]—IHNIS~ oHN()NRsR<S|/e
Schem&™ 111 V pr epar agj |'oute B SYNTHESI
(4- MTHYL- PI PERAZI N- 1- YL) (é {2-[4-(4- CHL(ROPHENYL)
5
Pl PERAZI N- 1- YL] - 67DIHYDROTHIENCIBZD]PYRIMDIN—4Y 1
LAM NG} - PHENYL) - METHANONE (V‘DINGTOS EI\/E 12) R

3-(2-chl or 0- 6, 7- di hydr o- thie
no) - benzoi c aC|d (1): S A0. (\
I eno[ 3, 2-d] pyrlmdm%e/N\)

0.127 g ;N\Y -— |
, N | s v
. : N

NHZ +4

N
R
N

SYNTHESIS OF 4-[4-(4-AMINO-6,7-DIHYDRO-THIENO[3,2-D]PYRIMIDIN-2-YL )-
PIF’ERAZIN—’I—YL]-PHENOL (V ACCORDING TO SCHEME 13) '

2-[4-(4-hydroxy-phenyl)-piperazin-1-yl]-6,7-dihydro-thieno[3,2-d]pyrimidin-4-
ol (ll): 1.70 g (9.54 mmol) 4-piperaz_in—17yl-phenol are placed in 0.55 mi (9.62
mmol) glacial acetic acid and heated to 180°C in the heating block. 0.800 g (3.73
mmol) 2-ethylsulphanyi-6,7-dihydro-thieno[3,2-dpyrimidin-4-ol () 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 wifh water and treated in the
ultrasound bath. The precipitate is suction filtered, washed and dried. 1.1 g of
product |l are obtained as a powder.

4-[4-(4-chloro-6,7-dihydro-thieno[3,2-d]pyrimidin-2-yl)-piperazin-1-yi}-phenol
(Im): 1.11 g (3.36 mmol) 2-[4-(4-hydroxy-phenyl)-piperazin-1-yl}-6,7-dihydro-
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Wo@?oa?ﬁ ool ) 3- ani no-benzoi ¢ acid and 0. 323 mPé'ﬂTEéﬂ)OGlOBmBO
i'Tsopropylethylamne are placed in 4 mM o

tetrahydrofuran, stirred for ¥#1Bours at anbient
tenmperature and 48 hours at 70C. Then the reaction

m xture is conbined with water and acidified with 1 N
hydrochloric acid. The precipitate fornmed is suction
filtered and dried. 0.110 g of product 1 (39% are
obt ai ned. 15

(thleneESr@A-ld]wrmdmﬂ-m (lll)yam-qlane(dZn(ﬂwmt) pbesphorus loxgchlotidié, then

BNfes 1677 BB A R b5 BRSSO RANS PistalGads iy fiep distled off

toidene [r@s@ué]d)wmmn@tiﬁmﬂ'l WafdH TR PRECIGIRALE fahéd {d Quctlon filtered,
0.741 g (1.95 mmol ) O (7- azabenzotriazol-1l-yl-)-N

Mvashﬂd With ial@ntyc phwaties andrerieax A118.@ o6 pisbich Hbare cztuiamed as a

Tlg)p @@% 0.680 m (3.90 mol ) dii sopropyl et hyl am ne
are g in 10 m  dinet hyl sul phoxi de, then stirred

for 0.5 hours at anbient tenperature 0.220 M (1.95
net hyl are added, then_ the

nnol erazi ne
@r%zmle %?wﬁhwarq-mleeo ardlpyemiginr2ev])-piperazin-1-yl]- phenol
h
LT 7 B ORI A2
pipteeazinAnyl]-phecoliitiere flacetcid 25 otdlnm@thyhfdamwmnﬂez.’o 20g (1 8.46

d d. Th d fi
Bioliapdlim fRgeaE augBtat B rehdioR Tpltud s Slispd 1954 hours at
ﬁ’@ﬁ"@%i’t %é&%ntr%?édzﬁg e@éf)érrdtlgﬁethw k@d@lb% ICooled in the ice bath

acet at e/ net hanol of product (33% are
abd gondined withwyatgt.-Thie precupltate formed is suctlon filttered, washed and

Bﬁé@.z 'Qntg)]oél ot plco%u{cizl\[/ 4rd SoEINSY & 0SS bl & %:'rurlielp%duct
di hydro th| eno[ 3, 2-d] pyri m di n-4-yl am no} - phenyl )-neth

anone (V) nple 236) : 0.100 g (0.26 1)
Gz{4rfétﬂf9|n%ﬁﬁeﬁﬁ‘bﬁdioﬂhwl‘)o[P#'@hﬁmﬂmﬁIB-Zi'yli) RiPEYaZiH=1-¥|]-phenol

APRlEafp il - 1 6005 41 MO A PREAL 8 TRARGAS hienofs, -

dlpsmiyiging- pBJfWerazlnH V- pﬂrmhoD IW&@rmbla(:édWWmll c)f tetrahydrofuran

thyl ami ne are pI aced in

SRR SIS alesuint seveer agfos B0l (380 mwesl) fihita ahirinium

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 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 hydrochioric acid, the

~aqueous phase is made basic and extracted with ethyl acetate. The organic phase

is washed with water, dried and evaporated to dryness. 0.280 g of product V are

.obtained as a light brown foam.

"H NMR (400 MHz, DMSOY): 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, t); 2.98 (2H, 1); 2.98-2.90 (4H, m).
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sgthen the reaction mxture is conbined
vva er and extract ed wth ethyl acetate. The Org%(\é]‘ql'lglbzoowomeao
phase is dried and evapor at ed®¥Z3%dryness. The resi due

is purified by chromatography using HPLC t hrough an RP

colum (colum: Mcrosorb, RP-C18, 300A, 10pm

21.4*250 mm eluant: acetonitrile + 0.1 %formc 15

acid (A, water + 0.13% formc acid (B)) gradient:

mnutes %eluant A %eluant B 0 10 90 4.9 10 90 20
SYNDIESIS OF 244-(4-CHROROEPHENY137PBPBRAZIN-15YL]-6,7-DIHYDRO-

d 0 negd r
TSRS SO B AinE P b b REIN G TS R BN 1)
I\/HzDI\/SO) 860(1Hs)776770(2Hn)737(1
3 25 (2H, d); 7.03 (1H, d 98 (2H,_ d)

3 [d1(4schioro-pheny))-piperazip- byl k&P lhyﬁrqrtlzum[:m dlpyrimidin-4-ol
;310(3H t): 2.97-2.62 (4H, nm. 30 .............
2006/ 111549 PCT/ EP2006/ 061680 93/215 Schene 13: Ri

Ri9 g (866NMemot) N4-chlor¢pheyl)bipefatiné afe 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-ethyisulphanyl-6,7-dihydro-thieno[3,2-d]pyrimidin-4-ol (1) 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. 1.25 g 2 of

~ product Il are obtained and used further in the crude state.

4-chloro-2-[4-(4-chloro-phenyl)-piperazin-1-yl]-6,7-dihydro-thieno[3,2-
dlpyrimidine (Ill): 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‘l) r;l_rp 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 11l (85%) are obtained.

4-azido-2-[4-(4-chloro-phenyl)-piperazin-1 -yl]-6,7-dihydro-thieno[3,2-
d]pyrimidine (IV): 0.950 g (2.59 mmol} 4-chloro-2-[4-(4-chloro-phenyl)-piperazin-

-1-yl]-6,7-dihydro-thieno[3,2-d]pyrimidine (Ill) are placed in 20 ml 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 v
(76%) are obtained and used further:in the crude state.
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N 5 SYNTHESI S OF
4-[4-(4- AM NO- 6, 7- DI HYDRO THI¥8RB3, 2- D] PYRI M DI N- 2- YL)
Pl PERAZI N- 1- YL] - PHENOL (V ACCORDI NG TO SCHEME 13)
2-[ 4- (4- hydroxy-phenyl) - pi perazin-1-yl]-6, 7-di hydro-th
ieno[3,2-d]pyrimdin-4 10 of (Il): 1.70 g (9.54 mol)
4- pi perazi n-1-yl -phenol are placed in 0.55 m (9.62
nmmol ) gl acial acetic acid and heated to' 180C in the
t2eft-{4aghldrogphe iy Bpibegatin-T31]-8 Tedlihydro-thieno[3,2-d]pyrimidin-4-

* dismine BmalRa o (4an O AL 1 demara L pakB L shiaro-pheny)-

fp@pseréziﬁ-hy é?-@ihﬁ%%%iéﬁétslﬁdﬂf{vﬁhﬁd% (N")bér%rlﬂ%cedeig 10 ml of

tenperatu Then the reaction mxture iI's conbin
Wgtrahyekioferarmadd 38 ¢3.86 romel) litisiuot aluagoiunuhydride (1Tmelar
ction filt

preci pi.tate s, s r ed, shed a dried. .
goffioRin St S Mol wE e oo Taps: The Teation giure i
Istifell $0164 hdufs at dmbiknt ferhpdrature. Theh 055 /i AN sddliymrHydidxide

i di n-2- |2)-p| perazin-1-y | ]- phenol (Illg:

solutiog gral %é iigf)water are added, the mixture is boiled for 0. hours, then
G o S RS DN A 58 Ao brdod U6 he
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

broduct 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, 1); 3.17-3.09 (4H, m); 2.99 (2H, t).

SYNTHESIS OF MONO-{4-[4-(4-PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2-
D]PYR!MIDIN—2—YL)—PIPERAZIN~1-YL]—I:;HENYL} SULPHATE (V ACCORDING
TO SCHEME 13) (EXAMPLE 201)

0.100 g (0.269 mmol) {2-[4-(4-hydroxy-phenyl)-piperazin-1-yl}-6,7-dihydro-
thieno[3,2-d]pyrimidin-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 ml (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

-evapdr ati on,

géén‘?a&(]osp ol 3, 2-d] pyri midin-4-ol (11) are pl aCﬁﬁwEBzooaxomeao

orus oxychloride, then stirred for

~at 120C. Excess phosphorus ox§/&iPoride is then

distilled off and the residue is conbined with water.
The precipitate fornmed is suction filtered, washed
wth plenty of water and dried. 1.18 g of product |11
are obtained as a 5 brown powder.
4-[4-(4-azido-6, 7-di hydro-thieno[ 3, 2-d] pyri m di n-2-yl)
Soheanedédn- 1-yl ] -phenol (1V): 1.18 g (2.75 mol)
4-[4-(4-chloro-6, 7-di hydro-thi eno[ 3, 2-d] pyri m di n-2-yl
)- piperazin-1-yl]-phenol (l1I1l1) are placed in 25 m of
di met hyl f ormam de, 1.20 g (18.46 10 mmol ) sodlunnaZ|de

ay ded. Ehe reactio e is stiy Hémﬁz Y ¢
h S _at n, Then i t_. onCentr at € S
t’he resi due cooled in the |ce bat h !

and conbined with water. TWe preci pitat enformed is R1” “R2
sudtion filtered, washed"nd dried. 0.800 g of v
product |V are obt ai ned and used further as a crude '
product. 15 Vi

4-1 4- (4- no- drhydr o- th| eno[ 3, 2- . YR i m yl)
- pi per az??]n eyl I\jhenol (V) EExanpl ﬁ : 2R3

\{/[ 4+ azido-6, 7- R4eno! 3, Y
enoI (1 are s

Nyl) - pi perazin-1-
placed in _16.nm of tetrahydrofura and 0.500 g

mol ecul ar "8i eVe afe added. 3.80RW “R23.80 mmol) |ithium R
al um nium jhydride (1 M sol utionyn tetrahydrofuran) v
are slowy |added dropwi se. The reaction 20 m xture is
stirred fory 3 hours at anbient tenperature. Then 0.55

~

R2

m 1 N _sodiu y-&ff oxi de sol uti onJ 350 M of water
are addgd, nth xture is ile .3 hours, then
cool ed ag{aiﬁ/ I't™Res filtere krate is dried
and eva "ed to dryness. Nesi due is extracted

with eth 1I Nngeetate and 1 N hydr chloric acid, the
aqueous phasé is made basic amd 8t racted vvlth et hyl
acetate. The organic phase 25, ys washed with water,
dried and evaporated to dryness. 0.280 g of product V
are obtained as a light browm foam 1H NVR (400 MHz,

- DVBO): 8. 80 (1H s) 6.82 (2H, d): 6.66 (2H, d): 6.26

3. 77- 4H 3021 (2H, t): 2.98
{syw“ryl%ﬁszogoz A¢(4 _OROr-Tl!’HENYL)ulslPERA%INJ-YL]- -
PROPYLAMINO-6,7-DIHYDRO-THIENO[3,2-D]PYRIMIDIN-7-OL TRIFLATE
(EXAMPLE 378) (X according to Scheme 14)

2H,

thieno[3,2-d]pyrimidine-2,4-diol (ll}: 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 ll (75%) are |
obtained as a powder. |
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11549 PCT/ EP2006/ 061680 95/ 215 SYNT
?@o%&ﬂ?g‘{%l_mo PHENYL) - PI PERAZI N- 1- YL] - 6, 7- DI 006/061680

THI ENJ 3, 2- D] PYRI M DI N- 4- YLAI\ﬁBNE5(V ACCORDI NG TO
SCHEME 13)

2-[4-(4-chl oro-phenyl) - pi perazin-1-yl]-6, 7-di hydro-t hi
eno[ 3, 2-d]pyrimdin-4-ol 5 (Il1): 1.9 g (9.66 muol)

1- (4-chl orophenyl ) pi perazine are placed in 0.55 m
(9.62 mmol ). glacial acetic acid and heated to 180C in
2-dichdorodhienod’,2- d)].p&@ii)mglu@&(l‘ﬂk TEBIg) (47.0 mmol) thieno[3,2-

SHSOREL A3 ofe Rlathd S sl R8s uitndl) BYoEMHR pychlorice,

f[l%n fefluxBa Y6151 @ho&&oﬁltﬁrﬁilrﬂ{% hIHe ﬁlﬂ&reﬁﬂ’@h@ﬁ‘t:oﬁ@entrated by

tenperature Then the reaction mxture i s conbi ned
®ivapORaioBr theresidueds éamhbinachwith ige watasuhbe paecipitatadormed is

UK FhisAtef orpl il o bigy bR PR s g powaer.

in the crude state.
-chl oro-2-[4-(4-chl gro-phenyl) - pi perazi n-

&hbomm'a?@ 2-digydmidin-4iy n@ﬂxhammel(l‘és ?gbw @8 Yo mmol)

Tk A IS Q7 2% Y fpptaine o

Bry 14m!5 (138r52 pirash) Iuimsusropgbeylwlammejar,e sttm@d for i16rhexlrg oy 4@ mi of

* IR Renres Ry BT e TBRR A eeakton B s Fhacenirated

?%%Bblta%ﬁ tri‘eorbgﬁﬁi,ue' i8 c%H?dMé’deﬁth'v&eﬁéPci'hé"@l%gﬁltaYé tdmed is-

enty of water and dried, then stirred
mtiqudtered) a0d@ripdof.QF g ofiproduct I\( §%52%) areeoblaingchasia powder.
4-azi do- 2-[ 4- (4-chl oro- phenyl ) - pi perazin-1-yl]-6,7-dih
ydro-thieno[3,2- dlpyrimdine (1V): 0.950 g (2.59

Pm@%h%:@r—fh Ao[32 Fifhighieaw Laaine (V): 8.34 g (36.6
iﬂz - di hy drc:étﬁl en.(d‘lzlgyI i yrlwm)-dﬁlgﬁ(?lﬁl) Salr) 9l ?

-ph opohieneis, &Q]wrmﬂwﬂw ThaRYIcRMined M) arsodigsolved in 60
H%céﬂbnﬁfﬂ@ CP?% g‘?m‘% aﬁﬁﬁﬁﬁ@ﬁ? p‘ftt}?@ﬁf%gﬁded. The

hou
:Hmhemrmatued idogtirred &nm&hmm at tahtbieetsiechperatire aadddr 6 hours at
gge th and co c”;ed with water. The

°C. en | is concentrated by evaporation and’ the reS|due 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-yl]-thieno[3,2-d]pyrimidin-4-yl}-

propyl-amine (VII): 2.00 g (6.20 mmol) (7-bromo-2-chloro-thieno[3,2-d]pyrimidin- .
4-yl}-propyl-amine (V), 4.64 g (23.59 mrrho!) 1-(4-chloro-phenyl)-piperazine (VI)
and 2.13 mil (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 Iproduct VII (100%) are
obtained.



10

15

20

25

30

: Rt formed is suction filtered, washed
g‘ﬁg@e}%@o g of product IV (76% are obtai nea‘—"p%%:zoomomsso

used further=in the crude st&&1530 WD 2006/ 111549

PCT/ EP2006/ 061680 96/ 215

2-[4-(4-chl oro-phenyl) - pi perazin-1-yl]-6, 7-di hydro-t hi

eno[ 3, 2-d] pyri m di n-4- ylam ne (Exanple 219) (V) :

0.820 8 (1.76 nmol) 4-azide-2-[4-(4-chloro-phenyl)-

pi perazin-1-yl]-6, 7-di hydro-thieno[ 3, 2-d] pyri m di ne
(2-14-(4-chilgtcaphdnyh)- mﬁeermﬂ-yll-é't-meliyolxpthleao[:hﬁeu]pyﬁmldln-4-

e mineeh o o 28yl e 2l eniro pheny-
g R hﬁeﬁ@@at u@gnmlﬁh%g}gﬁowﬁldrﬁ.h@tvi|§>érélpiaeéa%1 15 mi of
h}&ihmlmd cmjlezd toosoraaextersoF inst M99 gt (48.4% mmnlpsedium

Bt e 0B ) AR ot B80 50 27 o

Qéf@iiaﬁ{ RURE 4 é’dd@tﬁ%e rsa@uoﬁ antdreisi Hested (R I6EC W the
et hyl acetate and N hydrochloric acid. The product

TiCTeMEYEFDE at7§shcws Then ¥ igsudieontiilered dioughsilica gel and the

' t 1 i '
gﬁtﬁ%ﬁgﬁ%r%é%cfe&%k%@gﬁ%@éﬁ?%ﬁ%sﬁﬁ% réﬁglﬁé'fg {ﬂ%‘g&%&l dehd any
sorbié nthiter Vo pemetertby euctiomﬁ@mgTFerthes pduificetion is carried out
stirred with petrol eum et her oduct V
b pgpatabie BLG Q246 of reafcl VIIN0%)era sbBnsdy vk
(400 MHz, DMBSO): 7.24 (2H, d); 6.98 (2H, d); 6.30 (2H,

s); 3.77-3.68 (4H, 15 n); 3.22 (2H, t); 3.17-3.09
_4#4:(4ghloto-phenyt)- plp)eraﬂMNFyE&-ﬁrcEFylammo-thleno[3 2-d]pyrimidin-

B TR0 480 el E-PH A Berer R lvereipy -vI-7-
ﬁ%@%@'—%nﬁ@ﬁ'ﬁ%ldﬁh ﬁlWl—Enﬂﬂé)(Vﬂg e H¥obed in 4 ml
#wh[memeihqrm ang cpoled someyhasr Badar anjrgges) atmpsphered.13 mi

é{'ig gr%gg o érg}/r}ﬁrcr)ngﬁidep?éluﬁ?% gP igfoqgr |H3’F3@:ﬂ$n%r%8 ee}dgtegrdropmse.

FRe r@a&ﬁb‘h mw@req%@rr@aﬁbb AP BbasShtAMbRAt tenps@itwddafter the
Then 0. 089 g 34 mmol ) chl orosul phonic acid are

additian of Q@Q &% baran télmeergplutlon the mixture is stirred for another 24
hours at ambient temperature. Then saturated potassium carbonate solution is

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-chloro-phenyl)-piperazin-1-yl]-4-propylamino-6,7-dihydro-thieno[3,2-
d]pyrimidin-7-ol triflate (X): 0.050 ‘g-'('0.312 mmol) 2—[4-(4-¢hloro-phenyl)-

piperazin-1~y|]-4-propy|amino-thieﬁo[3,2:d]pyrimidin-7-ol triflate (1X) are dissolved
in 1 mi of methanol and 0.020 g (0.53 mmol) sodium borohydride are added. The
reaction mixture 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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W BodetRq54f ter the addition the reaction m Xxturgetgps 1
solid and 3 m of tetrahydrofuran 26 are added. %ﬁelﬁp 006/061680

it is combined with water and%2thl oronet hane, the
precipitate fornmed is suction filtered and dried.
0.049 g of the product (33% are obtained as a
powder. 1H NWMR (400 MHz, DWVSO+DCl): 9.01-8.92 (1H, n);
821810(1H m; 7.90-7.80 (1 H m; 7.79-7.70 (1

m,; 7.40-7.31 (1 H, 7.02-6.92 (1 H m; '
RELQOWHHV(QOJIHHH I'Slmrmorbs%&Cé.SBASc(rmpqmmggermsewe combined

00y st B30 Bl Aol Ebreiderl e ey

éFHI‘ﬂh‘MRI QIOOI‘MMZQHMS(DD @I 26\I(ZIH &)T 3.0 (12Hr d&zﬁwmg@ HZM) 3.86-
Ry 3 B AR {2H, \mN ?4:\%2@33 Karhen): v 34 (4H,an); §.18-3.11

(et B e IR B @ﬁﬁiﬁhf Ba —N-Ra S NSSTIN |

RI'NR2 RI'N R2 | X x

The following Examples may be prepared analogously to the methods of synthesis
described above illustrated in Schemes 1 to 14 (as indicated). The compounds are

suitable as PDE4-inhibitors and have ICs values of less than or equal to 1 pmol.

3

R
(\Na
N N
o,
NR'R? (wherein R* = H)
# R’ -« R Preparation

1 H D \© Scheme 1
2. H _ */\© \© Scheme 1
3. H /\O | \© Scheme 1
4 H _ \©\ \© Scheme 1
5 H @\ \© Scheme 1



SYNTHE.
‘3’0[24)0?&1 %ﬁ??oRo PHENYL) - PI PERAZI N- 1- YL] - 4- PCT/EP2006/061680
PROPYLAM NO- 6, 7- DI HYDRO THI ENG¥2352- D] PYRI M DI N- 7- OL
TRI FLATE ((EXAMPLE 378) (X according to Schene 14) 10
thieno[ 3, 2-d] pyrimdine-2,4-diol (Il1): 10.0 g (64.0
mmol ) net hyl ester 3- am not hi ophene- 2-carboxylate (1)
and 19.0 g (31.60 nmol) urea are mxed and nelted for
2 hours at 200C. After cooling the reaction nmixture is

dgssolREd in 1 R#ol ar sodi um hgdlr oxi de SPleparatioand

decolaorised with_ activated _charcoal Lt is filtered,
the filtrate™ oled and agidified with 4-nolar
ydrochl oric acid| The 1s pre ate for

uction filtered and dri ed. 8 g of pro %ﬁg?hﬁl (759%

are obtained as a powder. WO 2006/111549

PCT/ EP2006/ 061680 98/ 215

2, 4-di chl oro-t |eno[3 2- d] pyrpafdi ne (IIIé g
147.0 hinol ) th [3, 2- d]pyrl ne-2, 4 ¢|ﬁ¢m§|1l) are
pl aced in 50 (54 5 mmol ) phosphorus oxychl ori de,

t hen refl uxed for 14 hours, with stirring. The mixture
s then concentrated by evapQg on, the_residye is .
%onbi ngd V\nﬁi\/&@% er. The p pi tate POTF uIIS 5

suction filtered and dried. 9.00 g of product |11
(93% are obtained as a powder.

(2-chl oro-thiend] 3, 2-d] pyri mdias4-yl)-propyl -am ne
41V 9-959(6 nmol ) Scheme 1

2,4-dichloro-t ine (I11), 1.90 n
(23.11 nmol ) pregylanine and 6.71 n (38.52 mol)

di i sopropyl et hyl am ne are stirred for 16 hours in 40
m of 10 tetr luran at - 2Nt tenperature Then
the relction reis conc:‘ed by SeR@BEdt i on,
the residue is ¢onbined with water. The preci p|tate
formed is sugtign filtered and dried. 4.03 g of

product |V (92e obt ai ne powder .
/- bro 2-chl o P hi eno[ 3,-2- im'di N-4aydhalr opy! -
o W) " 8. 34 & (36 63 15 " Setierhe

(2-chl or o-t hi enef°3, 2-d] pyrlmdln 4-yl) - propyl - ami ne
(1Vv) are dissolved in 60 ni acetonitrile and 7.89 ¢

(44. 32 mml) N- br onosucci n| rﬁﬂ@e added. The

12. H NSNS Scheme 1
Scheme 1

13. H *\/\NMez

14. H ~No Scheme 1

15. H D \© | Scheme 1
. ~ .

O

16. H \O . \© -

Scheme 1



W@%&é@gﬂ&%xture is stirred for 16 hours at anb'P%EHEonowoeqsso

and for 6 hours att 50C. Then it is
concentrated by evaporation HW2®1bhe residue is
conbined with water. The precipitate forned is
suction filtered, washed and dried. 7.25 g of 20
product V (61 % are obtained as a powder.
{7-brono-2-[4-(4-chl oro-phenyl)-pi perazin-1-yl]-thieno
[3,2-d]pyrimdin-4-yl}- propyl-amine (VII): 2.00 g

(# 20 phol ) (7- R?on- 2- chl or o-Rhi eno[ 3, 2Pedgarationdi n-
1-(4- chloro ph l) - plpera2|ne (VI) 25 and 2.13 m

élz 39 Mol ) dii opropylethy are placed in 15 m
l.oxand, and h&abed to 100C e mcrowehMedr 0.75
hours. As only oreacted, the~ reaction m xture is

heated to 160Cf|n the m crowave for another 1.5 hours.
Then the precipitate fornmed,is suction filtered,
shed,,w t h wat nd stirred petro ther .
ﬁ?ter @uctlon ?E::Ering agaigwﬁi:y %ﬁﬁghgﬂ VI |
(100% are 30 obtained. WO 2006/111549
PCT/ EP2006/ 061680,~99/ 215
-[ 4- (,4-chl l) - pi per 1-yl]-7anet hoxy-thie
[ 3, 28d]- pﬁ?ﬁﬁfdhﬁl4- yl}-pr am ne (%?W'Y?ﬁZ.OO g
(4.28 mol ) {7-bréno-2-[4-(4-chloro-phenyl)-
pi perazin-1-yl]-thieno[3, 2-d] pyrim din-4-yl}-propyl -
ine (VIl) are phgC in 15 0 met hanol, and cooled
® somd extent. [Eipst 0.995 g l 42 mol $eRYBEIm 5
met hoxi de, then ON187 g (2.36 pl ) copper (I11)oxide
and 0.040 g (0.27 nmmol) sodjumiodide are added. The

actign m.xture |j ated to in the ] wave
200 oSS T LR L oreaAEley
S|I|ca gel and the nother liquor is concentrated by
evaporation. The residue is 4] | ved, and any
%2solu ple naI%&w»*&Hreaned gﬂijittion fi SEREMBOL

Urther purification is carrie t 10 by preparative
HPLC. 0.23 g of product VIII (20% are obtained.

2-[4-(4-chl oro-phenyl) - pi per -yl ]-4-propyl am no-t
- #8.eno[ A, 2- d] pyritdi n- 7-ol ?ﬁ;:;éte (1 X)Scloemsd g
(1.03 mmol ) {2-[4-(4-chloro-ph |')-pi perazin-1-yl]-7-

*

24. H ~;&‘ KW::] | Scheme 1
25, H f\o | \© Scheme 1
206. H - *\{:> *\I::j Scheme 1
27.  H ~ \© Scheme 1
28. - H TN *\[::] Scheme 1



eno[ 3, 2-d rimdin-4-yl ro
%%ﬁ?’xfﬁ%bdl s[sol ved] P% 4 mM 15 dl)/c%ﬂ (F))r o%t haner?ggzﬁr P2006/061680
cool ed sonewhat. Under a nitti¢§da at nosphere 1.13 ni
(1.13 mol ) boron tribromde solution (1 nolar in
hept ane) are added dropwi se. The reaction mxture is
stirred for 48 hours at anbient tenperature. After the
addition of 0.50 m boron tribronm de solution the
mxture is stirred for another 24 hours at anbi ent
t#nperRture. Th@®? saturated poRAassi um caPeepatation

r

0.4 hours. After the additionjof- dichloronethane the

84 gani g phasex{s-sgparated of fpugh t hgopbaae
Separator and evaporated to drs. The residue is
purified by chromatography (HPLCY, corresponding
fractions are |yophilised. 0.150 g of product |IX (28%
are obtalned 25 '
3Q.[ 4- (B chl or o~phenyl ) - p|pérg:;ﬂil;yl]-4-§P@%?Pénino-6
, 7-di hydro-thieno[3,2- dlpyrimdif-7-ol triflate (X
0. 050 g (0.12 mmol) 2-[4-(4-c Iorg phenyl)
pj pera in-1-yl]-4<propyl am i enol 3, 2 L 1 din-7
L ﬁflate (1 re dISSO| a1 m %ﬁ%g Phano
and O 020 g (0. 53 mol ) sodlun1bo?ohydr|de are added.
The reaction mxture is Stl&%%i;jor 16 hours at
I enfy tenper e, then condenfiated 30
%%gporgtlon fﬁéu?53|due IS piN£ ed by cﬁ?%%g?ggraphy
usi ng HPLC t hrough an WD 2006/ 111549 PCT/ EP2006/ 061680
100/ 215 RP col umm (colunn:'M \g;ﬁrb RP- C18) .
hb

®rresgondi ng*frasti ons are andStiyapbil i sed.
0.013 g of product X (20% ar ai ned as a powder.

1H NVR (400 MHz, DMBO): 7.26 (2H, d) 7.00 (2H, d);
5.15-5.09 (1H, n); 3.86- 3. -~'m), 3.63-3.55 (2H,
3., 3.H2-3.33"2A~m; 3. 28?§L%ﬂm m ;Sghamed. 11 5
(1 H m; 1.63-1.52 (2H, n); 0”88 ¢3H, t). The
fol |l om ng Exanpl es may be prepared anal ogously to the
met hods of synthesis descri B ove illystrated in
henell 1 to I#{as indicated)l Zhe conpogﬁ@%“ﬁﬂe 10

suitabl e as PDE4-i nhi bitors andNhave | C50 val ues of
| ess than or equal to 1 nol., N R3

. S
36. H SN \H::j Scheme 1
=N _

37. H O

| . \©\C|
3. H NN ‘ Scheme 1

Scheme 1

39. H SN

. , :: “OH
" OH
- 40. H S~ ‘ \I::j( Scheme 1

Scheme 1



%&3%’@5%’5% (wherein R4 =) # R R R Prepar afcci{}ﬁzooefomsso

1 2. HSchene 1 3. H Schene 1
Scheme 1 114 a 1 14 5. H Sch&¥&13% 0 WD 2006/ 111549
PCT/ EP2006/ 061680 101/215 # R R R Preparation 6. H
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%0% qn[ g Examples include respiratory or PCT EP2006/061680
gastrointestinal diseases or conplaints, inflammatory

di seases of the joints, skin!¥¥26yes, cancers, and
al so di seases of 10 the peri pheral or central nervous
system Particular nention should be made of the
prevention and treatnent of diseases of the airways
and of the lung which are acconpani ed by increased

r ion, infl Lon nd/ or [ IV
difteasBS of the aiRWways. Exanpl es R5 i ncl udeepacation,

oughi ng, bulnnnary enphysens,

al l ergic or non-g gic rhinitisgr>sinusitis, |
gd@oni B rhinitis™ pu3| tis, asf al vesyheme 1
Farmer's di sease, hyperreactive «“argays, infectious

bronchitis or pneBnonitis, paediatric asthna,
bronchi ect ases, " pul nonary fibrosis, ARDS (acute adult
respiratory distress syndrone), bronchial 20 oedens,

pul nonary oede nchi tis, pneupmqja or
ersgitial pne a triggered|b arlo S,
%%E:h a@ aspiratio i al ati on oc gasl,ézc %ﬂges?

bronchitis, pneunpfi.e /or interstitial pneunoni a as a
result of heart failufre, irradiation, chenotherapy,
cystic fibrosis ,r mucoviscidosis, or

al'phal -antitrypsi defi ci ency. @ >6! deser vi ng

cigy nention is the treatnent nf | amggs, fﬁ’e1
di seases of the gastrointestinpa act . Exanpl es
i ncl ude acute or chpgnic inflammtory changes in gall
bl adder i nflammtion, Crohn's disease, ulcerative
colitis, infla Qry pseudopol yps, javenile pol yps,

itig cystica unda, pneuns § cystq g' 3
: ?"ﬂ% est'ﬁnal es, d es of the bj ct angC gﬁfe?
bl adder, e.g. gal

stoﬁ’éls and WO 2006/ 111549
PCT/ EP2006/ 061680 157/215 congl oner at ﬁ: for the
e

treatment of ir tory di seasgs” © joints such
7. rhidumatoid afthritis or infljg ory diSoheses1of
the skin and eyesyyfreferentiak”muation should al so be
made of the treat rrent of cancers. Exanples
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such as acute |ynphatic and acute nyeloid | eukaem 3,
chronic | ynphatic and chroni &%4lél oi d | eukaeni a, and
bone tunours such as osteosarcona and all types of
glioma such as ol igodendrogliom and glioblastoma. 10
Preferential nention should also be made of the
prevention and treatnent of diseases of the

 tHése R[;cl ude depRzgssi on, bi pol angr mani ®reparation
I : - e : L al

schi zophreni a,“#Zhei ner' s di seases~Pafki nson' s
gkpeasqy, acute and chronic nult scl er egdheny 1
acute and chrofcpain as well ,asximuries to the

brain caused H% by sthivile, hypoxi a or crani ocerebral
trauma. Particularly preferably the present invention
relates to the ‘use of . conpounds of . fogpula 1 for
greparing a phar fmceutical conpog ph Tor the

Pdat nbnt of irfhammatory or obktrugti ve @ohemed of
t he upper and Rower respiratory tract 20 including the
| ungs, such as oN ehialpl e allergic rhinitis, chronic
rhinitis, bronchiectggis, cystic fibrosis, idiopathic
pul monary fibrosis™\fd brosing aIveoIitbﬁ, COPD
chroni ¢ bronchi hroni ¢ si nug g7 "ast hma, Crohn's
MIeasHd, ul cerady | ar | y Sobeme 1
~ chronic bronchi e I S nost
preferable to use pHconpounds of fornmula 1 for the
treatment of inflammtory and obstructive di seases
such as COPD, ,gchrqni c bronchiti refl ¢ sinusitis,
54 hmayy Crohn' §§ di §ease, ul cer at @ oliti $cheme 1
particul arly ,NCE“- ic broadk s and asthma. 30
It is also preferabl € t0 use the conpounds of formula
1 for the treatyrent of diseases of the peripheral or

central; nervous)system such as dep(es€lon, bipolar WO
6/%§1549 PCT/ EP2006/ 061680 1C§/ 15 or iﬁ1
. . . eme 1 ,
ressi on, actite™and chronic amie st at €5

schi zophr eni a, hehner's di sease, Parkinson's
di sease, acute and € @i ¢ mul tiple sclerosis or acute

and .
: AN
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357. H )\ U Scheme 11
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ﬁ,d%%mip&@ll fornse of acute and chronic 'e“kae'ﬁc&\%mooa!omsso



Gt SHaf 1PN as wel | as injuries to the brain cw@mo&omaao
by stroke, hypoxia or craniocerebral trauma. 5 An

out st andi ng aspect of the prd%E#t5 jnvention is the
reduced profile of side effects. This nmeans, within
the scope of the invention, being able to adni ni ster a
dose of a pharmaceutical conposition w thout inducing
vonmiting, preferably nausea and nost preferably
melaise in the patij gnt. 1t Is particularly preferable
to#10 Be able to afinister a ther Bieuti calRryparation

enesi s or nauseaq, every st adf he di sease.
COMBI NATI ONS 15| The} conpounds of forimula | may be
used on their o in conjunctivg-W th other active

substances of fornpla I according to the invention. If
gegiref the co ds of formul ray al g d
I'n conbi nat i on t her phar ol ogi cal | 89 ﬁe\%ﬁ
subst ances. erable to use Nor this purpose

- active subst ancesi;el cted for expnpl@ from anong

bet am nmetics, anti nergi cs, 20| cortli costeroids,

ot her PDE4-i nhi bitof%, LTD4-ant agontet’s
EGFR-i nhi bi tors, dopam ne agoni sts,
ndo?13 ki nase

11-anti hi st am' nes; F- ant agoni st
g%l bi t.ors blefor triple hati o theriof
' h as for exa [‘e—gonbi nati on

bet a

with corticosteosi ds, PDE4-inhibi tors, EGFR-inhibitors

or LTD4- antagonists, 25 - anticholinergics with

bet anmi netics, cofticosteroids, PDE4 i nhi bitors, EGFR-

i nhi bitors or LT&wm@sts - Ttorticosteroids with
4- i nhi b Or §¢ EG-R- 1 hhi by t or s o3 TD4- ant agqoni, st s

;?&EDE4H| nhi @ s wiHh MR i nhi <@ or - SeRGRE' 2

LTD4- ant agonists - EGFR—i nhi bito 't h :

LTD4- ant agoni sts 30 - MRP4-inhibitors. WO 2006/ 111549

PCT/ EP2006/ 061680 ‘ ‘
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hYs004R11d26 i nvention al so enconpasses conbi nat'ﬁ?EF%osmmaso

three actlve substances, each selected fromon
the above-nmenti oned categorlggﬁﬁﬁ conmpounds. Suitable
bet am netics used are preferably conpounds sel ected
fromanong 5 albuterol, banmbuterol, bitolterol
‘broxaterol, carbuterol, clenbuterol, fenoterol,
fornoterol, arfornnterol zinterol, hexoprenaline,
' i harin i soprenal i ne | evosal but anp
mebut ol , nel uadrRhe, netaprotereRdl, _or mPpe;mrsaionne

ritodrine, sal met'eyo sal mef anol , sot er enol ,
sul phonterol, tiarp ¢, terbutaline, tol ubuter ol ,
CHF- 1035, HOKU- 81, ~Kl&* 1248, 10

364.4- {B-[ 2- hydr oxy- 2} (4- hydr oxy- 3 oxyn8therneplieny|
)-ethyl am no] - h | oxy}- butyl) -«ervzyT - sul phonam de,
5-[2-(5.6-diet ndan- 2- yl am no) - 1- hydr oxy- et hyl ] - 8-
hydr oxy-1 H qui 0 n-2-one, 4-hydroxy-7-[2-{[2-{[3-(2-
phenyl et hoxy) propyl ] sul phonyl } et hyl ] -am no} et hyl]-2(3H
) - benzot hi azol oné&, 1-(2-

f | uoro- 4- hydr oxyphenyl ) - 2-[ 4- (1- dazol ¥|I) 2-meth
$65.2- bldt yI ami nete , 115 Scheme 1
[ 3- (4- met hoxybepzy/l - am no) - 4- hydr phenyl ] -2-[4-(1-be

nzi m dazol yl ) - 22net hyl -2- but yl am no] et hanol ,
1-[ 2H- 5- hydr oxy- 3- oxo- 4H- 1. 4- benzoxazi n- 8-yl ]-2-[ 3- (4-
N, N-

di met hyl am noph arnet hyl - am no] et hanol ,
364.2H-8- hydr ox xo- Scheme 1

4H 1, 4- benzoxazs -yl ]-2-[3-(4- oxyphenyl) 2- met hy
| - 2- propyl ami rff] hanol

1- [ 2H 5- hydr oxy- 3- oxo- 4H-1 4-benzoxazi n-8-yl]-2-[3-(4-
n- but yl oxyphenyl )-2 20 net hyl - 2- pr opyl am no] et hanol ,

1-T 2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ] - 2-
{4-]3- (4 nmet hoxyphenyl) -1, 2, 4-triazol - 3-yl ] -2- et hyl -

)tgéﬁ no} et hanol, 5-

% roxy - (1- hydr oxy- 2-i sopr opyl am nobutyl ) -2H 1, 4- ben.
zoxazi n- W(EGH) one, 1-(4-

am no- 3;chl oro-5-trifluoromethyl phenyl)-2-tert.-butyla

p)ﬁfh @l , 6-hydroxy-8-{I-
y-2-[ 2- (4- met hoxy- phenyl ) -1, 1- di et hyl - et hyl am n

@ - efidwy! } - 4H%§%§ {l ] oxazi n- 3- one,
6- hydr oxy- 8- {1 r oxy
4- phenoxy- acet at e)

"[2-( ethyl

Scheme 1

N Enantiomer
368. H O/ @ C 20f
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benzmbh 1 fd40xazi n- 3- one, PCT/ER2006/061680
- 8-{2-[1, 1-di met hyl -2-(2, 4, 6- tgégethylphenyl) et hyl am n

o] - /et
1- hydr oxy- et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one,
6- hydr oxy-8-{l - hydroxy-2 so
[ 2- (4- hydr oxy- phenyl ) -1, 1-di net hyl - et hyl am no] - et hyl } -
4H—benzo[1 4]oxa2|n 3- one, :

o] et hyI} W);R)oe/ 1115litgepara fon
=—3= onhe,
8-&2-[2-(4-ethy phenyl ) -1, 1-di pet hyl - ethylan1no] 1-
B99r oxl- et hyl } - §- hydr oxy- 4H- beg 1, 4] ox@chiem&1one,
8-{2-[2- (4-et hoxycphenyl) -
1, 1-di net hyl - et hyl am no] - 1- hydroxy et hyl } - 6- hydr oxy- 4H
-benzo[ 1, 4] oxazi n- 3- one, Scheme 1

4- (4-{2-[ 2- hydr oxy- 2-(6- hydroxy 3- 0x0-3.4-di hydro-2HDb
' I

enzo[ 1, 4] ox&Ain; % 5 Enantiomer
yl aqi noj - 2- - propyl } oxy)-butyri e acid,
'g?'z-?g](s 4-di 1of

1, 1- di net hyl - et hyT ami no] - 1- hydroxy et hyl facépmiafer oxy- 4H
-benzo[l 4] oxazi n- 3-one and

1- (4 et hoxy- car bonyl am no- 3- cyano- 5- quoroﬂW@nyl) 2-(t
.ert.- butyl am no) et hanol , optlonallyllwgdﬁéﬂémrnof
“the racenates enanti omers, diastereoners and

optional ly ig thi f orm of the shar nacol bgastidmer

%ﬁfept bl e acid ddition . , solvate$ gr
ydr at'es thered P eferably : oetan1net &% are

sel ected from anD banbut er ol ; bltolten@bemaw
car buterol, clenbuterol fenoterol fornotero
hexopr enal i ne, ibuterol, pirbuterol pr oc3® ro
reproterol, saljeterol, sulphonterol, terbutallne

tolubuterol 3- {6-[2 15
Y- 2- (4- 0 oxy-3-hydrox%yéEMyl phgﬁ% ey hyl ami n

o] - hexyloxy}-a ) - benzenesdl phonam de,

5-[2- (5. 6-di ethyl -T@idan- 2- yt am no) - 1- hydr oxy- et hyl ] - 8-

hydr oxy-1 H- qui nolin-2-one, 4-hydroxy-7-[2-{[2-{[3-(2-

phenyl et hoxy) propyl ] sul phonyl } et hyl ] - am no} et hyl ]-2(3H

) - benzot hi azol one, 1-(2-

quoro 4- hydr oxyphenyl ) - 2-[ 4- (1- benzi m dazol yl ) - 2- net h

- 2-butyl am no] et hanol, 1 20 '
éﬁﬁéﬁ-ggﬁhoxybenzyl an1no)-4-hydroxypheny|]-2-[4-(1-be
Igdzb1 y1 ) - 2- net hyl - 2- " but yl ami no] et hanol ,
1-[ 2H 5- dﬁoxy 3- 0x0-4H 1, 4- benzoxazi n- 8- yI] 2-[3-(4-

N, N
*p”ﬁm%mophenyl)-Z-nethyl-2-propy|an1no]ethano|
5 5- hydr oxy- 3- oxo-

NR'R , wherein R* = H,

# NR'R® R’ Preparation

*

H,C. ' : .
N/w
373. | k/N Scheme 1
~ *




W doosrbepgoxazi n- 8-yl | - 2- [ 3- (4- met hoxyphenyl') - Zo@®ibo06/061680
| - 2- propyl am no] et hanol ,

1-[ 2H 5- hydr oxy- 3- oxo- 4H-1 433¥8%oxazi n- 8- yl]-2-[3-(4-

n- but yl oxyphenyl)-2 25 net hyl - 2- pr opyl am no] et hanol ,

1-[ 2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-yl ] - 2-

{4-[3-(4-nmet hoxyphenyl)-1, 2,4-triazol -3-yl]-2-net hyl -

- but yl am no} et hanol, 5-

0 =2 1, 4- ben
Preparatlon

am no- 3- =2- --butyl a
m no) et hanol 6 hydroxy 8 1-

hydr oxy; \%mt hoxy- pFem)> 1, 1- di net hyl - et hyl ani n
374et hy\ } - 4H 3Wowenzo[ 1, 4] ox§zi n- 3- oneScheme 1
6- hydr -{1- hydr oxy-* S

et hylH& - phenoxy- afiﬁﬁeﬂt e)-
1, 1- di et hyl - et hyl'am no] - et hyl } - 4H benzo[ 1, 4] oxazi n- 3-
one, 6-hydroxy-8-{1 WD 2006/ 111549 PCT/ EP2006/ 061680
161/ 215 hydroxy-2-[ 2-(4-phenoxy-acetic acid)-1, 1
-di net hyl - et hyl am no] - et hyl } - 4H
P@ﬂﬁéﬂ Exé’rhgré@muaeone

{ 1-dinethyl-2-(2, 4, 6-trinethyl phenyl)-ethylamn

- et hyl }-6-hydroxy-4H benzo[ 1, 4] oxazi n- 3- one,
%)_(%g[e%@j 8- { 1- hydr oxy- 2-
[ 2- (4- hydroxy-phenyl)-1, 1-di met hyl - et hyl emi no] - et hyl } -

AH hpn7nr1 A1 oxazin-3-one_ 5

E#hydroxy 8- {ﬁmﬂl’ﬁ(y 2- [ 2- ( 4- Peeparatipn- phenyl )- 1. 1

4H- benzo[ 1, 4] oxa2| n- 3- gf

8-{2-[2-(4-ethyl -pbheny 1-di net hyl - et hyl am no] - 1-

hydr oxy- et hyl } - 6- AydMoxy=4H benzo[ 1, 4] oxazi n- 3- one,
4

8-{2-[2-( 0X nyl ) -
35 - di -%?ﬁ?fanino]-l-hydroggﬁeth¥g}-6-hydroxy-4H
- enzo[l/J N n- 3- one,
4- (4-{ T2 hy roxy 2- (6- hydr oxy- 3- oxo- 3, 4-di hydro-2Hb
enzo[ 1, 4] oxaz | ycl o
" ethyl am no] - 2- -propyl}-phenoxy)-butyr|c aci d,
8-{2-[2-(3,4-di o- phenyl ) -
1, 1-di et hyl - et hy anino] 1 hydroxy-ethyl}-6-hydroxy-4H
. -benzo[ 1, 4] oxazi n- 3-on

1- (4 et hoxycar bonyl am : cyano 5-fl uorophenyl)-2-(te
rt.- butyl am no) optionally in the formof the
racenmat es, enantfi o di astereoners and optionally
in the { har macol ogi cal |y acceptable acid
s¥p addictioh salts, solvates or hydiahesy thereof.

Partic eferred betam netics ate selected from

anmong o eRpt r ol, fornoterol,




SR FRBAN Plao T/EP2006/061
-{6-[ 2- hydr oxy- 2- (4- hydrox 3- hydr oxynet hyl - %1/ % 080

(4

et hyl ani no] - hexyl oxy} - but J¥%2 @enzenesulphonan1de
[ 2- (5. 6-diethyl-indan-2-ylamno)-1 20

ydr oxy- et hyl ] - 8- hydr oxy- 1H- qui nol i ne- 2- one,

1-[3-(4- et hoxybenzyl - am no) - 4-

hydr oxyphenyl ] - 2-[ 4- (1- benzi mi dazol yl ) - 2- met hyl - 2- buty

| am no] et hanol , 1-[2H 5-

hydr oxy- 3- oxo- 4H- 1, 4- 7

~ thyl am nophenyl ) - 2-

1 [2H—5 hydr oxy- <

3-
) -
5-
h

Gkin-8-yl]-2-[3-(4-N, N-dine
- 2- propyl am no] et hanol ,

k1, 4- benzoxa2|n 8-yl]-2-
3- (4- net hoxyphehyl ) 2 nethyl ropyl am no] et hanol ,
ZT2F+ NX q§\d%o 4H 25 gchaneg
1, 4- bengox 2| 8 yl]1-2-[3-(4-n-butyl oxyphenyl) - 2-net hy
| - 2- pr Ia no]ethanol 6- -
hydr oxy- 8 { 1x hydroxy- 2- [2-(4-nethoxy-pheny|)-1,1-dinet
hyl - et hyl am n -et yl }-4H benzo[ 1, 4] oxazi n- 3- one,
6- hydr oxy- 8- { 1- hydr oxy- 2-[ 2( et hyl
4- phenoxy- acet at e) -
1, 1-di net hyl - et hyl am ¢t hyl } - 4H benzo[ 1, 4] oxazi n- 3-
one, 6z hydroxy- §{IN"hydfoxy-2-[2-(4-phenoxy-acetic
acid)-1y 1- dNnet yl - ¢t hyl am no] - et hyl } - 4H 30
benzo[ ¥, n-3<one,
I8 2-[ ,Sl thyl - 2-(2, 4, 6-tri @shepieohényl ) - et hyl anin

0] -
1- hydr oxy- efhyl } - 6- hydroxy 4H benzo[ 1, 4] oxazi n- 3-one,
6- hydré;;ag {1- hydroxy-2 WD 2006/ 111549

004/

PCT/ EP2 061680 162/215 o

[ 2- (4- hydr oxy- phenyl ) -1, 1-di net hyl - et hyl am no] - et hyl } -
4H benzo[ 1, 4] oxazi n- 3- one,

6- hydr oxy- 8-{1- hydr oxy-2-[ 2- (4-i sopropyl - phenyl)-1, 1-d
i met hyl - et hyl am no] - et hyl }- 4H benzo[ 1, 4] oxazi n- 3- one,
8-{2-[2-(4-ethyl-phenyl)-1,1-di nmet hyl -et hyl am no] - 1-
hydr oxy- et hyl } - 6- hydr oxy- 4H benzo[ 1, 4] oxazi n- 3- one,
8-{2-[2-(4-ethoxy-phenyl) 5 :
1, 1-di met hyl - et hyl am no] -1- hydr oxy- ethyl} 6- hydr oxy- 4H
-benzo[l 4] oxazi n- 3- one,

4- (4-{2-[ 2- hydr oxy-2- (6- hydr oxy- 3- oxo- 3, 4-di hydro-2HDb
enzo[ 1, 4] oxazi n-8-yl) -

et hyl am no] - 2- net hyl - propyl } - phenoxy) - butyri c aci d,
8-{2-[2-(3, 4-difluoro-phenyl)-

1, 1-di net hyl - et hyl am no] - 1- hydr oxy- et hyl } - 6- hydr oxy- 4H
-benzo[ 1, 4] oxazi n- 3-one and

1- [ 2H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8- yI] 2- {4 [3-
(4- et hoxyphenyl) 10

1,2,4-triazol-3-yl]-2-nethyl - 2-buty|an1no}ethano|,
optionally in the formof the racemates, enantioners,
diastereoners and optionally in the formof the
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Plpsoreaelzagi cal |y acceptabl e acid addition saltssgr/EP2006/061680
sol vates or hydrates thereof X these betam netics

the particularly preferred oﬁggngccordlng to the
invention 15 are fornoterol, salnetero
3-(4-{6-[2-hydroxy-2-(4- hydroxy 3- hydroxynethyl
phenyl ) - et hyl am no] - hexyloxy} but yl ) - benzenesul phonam
de, 6-hydroxy-8-{1-

hydr oxy- 2-[ 2- (4- net hoxy- phenyl ) -1, 1- dlnethyl-ethylanln
o] -ethyl }-4H benzo[ 1, 4]oxa2|n 3- one,

6- hydr oxy- 8- { 1- hydr oxy- 2- [¥pic £&FIONS

4- phenoxy- acet at e) -
1,1-dinethyl-ethylanino]-ethyl}-4kkbenzo[1 4] oxazi n- 3-

’gg%af%fh rox tﬁlﬁ{c%:'g%}:?%%%rcﬁﬁrréw%@ ére e Ns¥iss %y their wide

%f%pﬁl%ﬁﬂ%?%fgpeut&c fl?lldng? icular é’?@nSOn ShOLild be made of

iﬁl@]se appllcahons for WhICh the compounds accordmg to the lnventton of formula

oy Bl e e gige ot [VOI%P RiarasstiRanéntady 88 fmra

|ﬁh|mbr§tEb<\é|nﬁmb§l Mclgddd b@@é@[rém?dsﬁ%é?d@egséwér complaints,
6- hydr oxy-8-{ 1- hydr oxy- [2 4-1sopropyl - phen I? 25
ipflammatory dlseases of the joints, skin or eyes, cancers, and also diseases of

o yrg ARl BLE Y dreftt Penzol 1. 4 oxazi n-3- one,

phenyl)-1, 1 di met hyl - et hyl am no] 1- hydroxy et hyl } - 6- hy

LSt el AL P20 omian anch il lspases of

SR, by e NG i Qo gy frreade s
rrokydtian, m:}mmpms ahdéoamblstraewe disehgesof the]aiGvagst Eyxkamples
'gglyﬁgyafb BB b Shistim Breonite, Shvapinehgtrustive raRshitiy (COPD)

coks pioRaMYérhpRysema, allergic or non-allergic rhinitis or sinusitis,
hydr oxy 4H— benzo[l 4¥oxa2| n- 3= one and

awpnic(rbindisdoreginysitis,asiima, glvaniitis FatmeOsatesisel hyperreactive

{%&Pﬁﬁ%ﬁ@@l@%@mﬁg reRaRripHle iSRG pafin dhorchicotases,

gmmtﬁﬁbrogﬁanﬁm@te@da&trégpﬁﬂmsnﬁdumﬁdssmymdmadé)ybronchuai
in the formof the pharnacol ogi cal acce&_a ble acid

Qasiena.GulaNes, oedsma: 'é@n@h't'ﬁyla'i‘%uregmﬁlr@r'@ stitigl pneumonia

G0 P Ao ae B s BB AR AP0 AL Gals, o

bet IcS are era fom a
hrbﬂcﬂnysi,rmtdunmmdezr mmmmar m%onlhwﬁ@rmltm‘ heart fallure

I t d hyd t | phonat e, . :
lﬁégpgaﬁt arggther p;{,% st?dc’ P brosns of MUCOVISC ggllg,s or glpﬂg?-a%tltrypsm

-deficiency.

Also deserving special mention is the treatment of inflammatory diseases of the
gastrointestinal tract. Examples include acute or chronic inflammatory changes in
gall bladder inflammation, Crohn's disease, ulcerative colitis, inflammatory
pseudopolyps, juvenile polyps, colitis cystica profunda, pneumafosis cystoides
intestinales, diseases of the bile duct and gall bladder, e.g. galistones and
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ol paosrl1esioe, hydroacetate, hydrocitrate, PCT/EP2006/061680
hydr of umarate, hydrotartrate, 57 Eﬁsdr ooxal at e,

hydr osucci nat e, hydrobenzoaté 4

hydr o- p-t ol uenesul phonate, 10 preferably the

~hydrochl ori de, hydrobrom de, hydrosul phate,

hydr ophosphat e, hydrof unarate and
hydr onet hanesul phonate. O the above-nenti oned acid
ic acid,

* RePaitafsh I thE Gepint Bl nfmaion dstasaasttbe jintg such as

AEUrRatold SHhatd Yr iPNISFRRAEE) @1%88&&*, b%lirf‘ﬁnﬁ ByEgL i on.

15 The anticholinergics used are pre era y cofrpounds
sel ected fromanong the tiotropiumsalts, oxitropium

é’%ﬁ?ﬂ}fql gfﬁﬁrrﬂﬁb%ﬁo?@ 5[?;{3 (psep hat r%z:’(l%e's]}reghﬂ’gr%cancers Examples

mcﬁjdﬁ @Ih&ﬁﬁisﬁf@ﬁu@ ahe chFﬁﬁldﬂ fé@)k@&hﬁl@s s§QPRS rét@ute iP/mphatlc and
| propi onat e et hobrom de, scopi ne uor o-

ﬁcqtednww@@!e%@e@tae cheanie hiraphiatis, and ehyomis myeioud leukaemia, and

oie gL iy GRS B Rb et Al I STl sadpive
sligdehdogliorha aht gliobletoma.at e met hobr omi de, tropenol

4.4' -di fluorobenzilate nethobrom de, scopine
4,4" -di fl uorobenzi |l ate net hobrom de, tropenol 3,3'-

F‘I'éfb#é?{ Fﬁf&hbﬁ%ﬁo J1ebbehdGe o? Fé‘?lentlon apd treatment of

-d| uoroben2| te netho rom

lebyslesmmml m&rlpéleealg}rmnb'akyelarbas syeltelnmtﬁmmﬂles of these mc!ude
enol uor ene- 9-

e
i BRSB o RPplAr S dnamA e AT, AFLle HB1 EhicsTe aPshy Fiates.
@@ﬁmremad AlzHEHRBRE gals%afsbupéﬂmﬁém 8138a% CAENe B Ponic

met hobrom de, tropenol 9-
meitinje selerasie ﬁéagutgarmb&hrpatcepammmlbas thiyriesciophadrain caused

B SO e TR sk e BbBrobr oni o,

cycl opropyl tropi ne 2, 2- diphenylpropionate
net hobr om de, %Clopropyltroplne 9
lﬁ%l.caiay y\riafarably_the @ﬁ%ﬁwmoweﬁm tonthgeuse of compounds of

OHTNRDT RMAEDARNAR chaFlRYlid URLFRRCH GRIROIXAR Gy of
Mﬂhmﬁt&bmmw&t%ﬁhémaalﬁéﬁmG@upﬂ@ﬂérﬂbvmrrbsmyatatyetract

r tro
GO TR s e 2B B B eiples A teroicahinits. chrenic Tieitiy|
%ﬁbﬁl@?ﬁ%‘@d%ﬂ@ﬁé fibrosis? ididbathiOB ARRMEH \%r%sus fibrosing alveolitis,
COPD, chronic bronchitis, chronic sinusitis, asthma, Crohn's disease, ulcerative

colitis, particularly COPD, chronic bronchitis and asthma.,

It is most preferable to use the compounds of formula 1 for the treatment of
inflammatory and obstructive diseases such as COPD, chronic bronchitis, chronic
sinusitis, asthma, Crohn’s disease, ulcerative colitis, particularly COPD, chronic

bronchitis and asthma.

It is also preferable to use the compounds of formula 1 for the treatment of
diseases of the peripheral or central.nervous system such as depression, bipolar
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wopseah 18ohy dr oxy- xant hene- 9- car boxyl at e PCT/EP2006/061680

- met hobr om de, scopi ne 9- hydrg@ia-
xant hene- 9- car boxyl at e net ho) e, t r openol

9- met hyl - xant hene- 9- car boxyl ate 5 net hobr om de,

scopi ne 9-net hyl - xant hene- 9- car boxyl at e nmet hobr om de,

tropenol 9-et hyl - xant hene- 9- car boxyl at e net hobr om de,
tropenol 9-difl uoronethyl - xant hene-9-carboxyl ate

met hobr om de, . scopi ne 9- hydr oxynet hyl - xant hene-9- )

O PRGNS HRreSioPh BBV ErANSECHTPIG Amiety slatas: sehizaphignl, Alzheimer's

bf3@ase) F“‘é‘rtkﬁﬁoﬂés Jmé?é?é,t utd Eﬁ& %ﬂfoqi«%gﬂltﬂadlé Erﬁrllerosis or acute and

above-nentlone salts e catl ons
olvioniopaioms wellas ojuiies to fherraimeaussed ) stoakey hypoxiaror

nd.trospi are the pharmacol ogically active
PassreieL e

W% ni ons, the above-mentioned salts may
preferably contain chloride, brom de, iodide,
sul phat e, phosphate, methanesul phonate, nitrate,
AaIckstanding aspechoktheqiresentdnventicariattes reducedaprefile of side

ERRU8" B USAL o LGS R i BERY B L8minster s
descheng phrhacaitizal 66mpotitibH eVidRuL HRRAEVEREing, preferably
referred as counter-ions. O all the salts, tﬁe

13 ¥t mast ersfa@dly madrise i Kieopatiantdhisspariedaty erefegable to
ol . 1 . '
B Bl ARG BicraPeyiay JreBRlS EMAL of THBERABE Sithout
indoaindeemedis ophausea, aiteves) stagetifibae divesiseccording to
the invention preferably contain it in the form of
the crystalline tiotropium bronm de nonohydrate, which
is known from WO 02/ 3092&mmi] Nig Ot r opi um bromi de
Is used in anhydrous formin Hwe phar maceuti cal
conbi nations according to the invention, it is

referable to Hse 25 anhydrous cr -stalline.tiot.fo jum., -
TIEREHROUGRS 81T B3 A PErHRD S Blsb S in Comirdlon With
dthet hEtPal QiltascdsssidoRRiR PhScAERIROARE InveriiBAUTdRsired the
sel ected from anong predni sol one, predni sone,

GnpPRUtsr effeapHienhimay alsehiedisiedds cobtinatinn Wik oter

ARG s 3R0Ees ) MARASERE TP B8 Burpose actve

ubistareicsastated fafdangsie fiom BRRONIGSAMimbEed, 2htichSlindryics,

uoronethyl 6, 9-d ifl uoro-17-[(2-furanylcarbo nyl . -

Ws_tqrpjc}ﬁ,gﬂhqrj%?%ﬂynmb@%{_ﬁ d-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, |

- antichblinergics with betamimetics, Corticosteroids, PDE4—Fnhibitors, EGFR-
inhibitors or LTD4—antagoniéts, _

- corticosteroids with PDE4-inhibitors, EGFR-inhibitors or L. TD4-antagonists

- PDE4-inhibitors with EGFR-inhibitors or LTD4-antagonists

- EGFR-inhibitors with LTD4-antagonists

- MRP4-inhibitors.
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WD 2618Ah4 1546549 PCT/ EP2006/ 061680 165/ 215 PCT/EP2006/061680
androsta- 1, 4-di ene-17- car bot hj e and

(S) - (2- oxo-t et rahydro-furan- éé&%%) 6,9- difluoro-11

- hydroxy-1 6-net hyl - 3- oxo- 1

7- propi onyl oxy-androsta-1, 4-di ene-1 7- carbot hi onat e,
optionally in the formof the racenmates, enantioners

or diastereoners thereof and optionally in the form

alts and derivatives,, 5 sol vates and/ or
Rhaniierditnials Brcomparssas fammbipations ef ihese AGtivaysubstances, each
§éi§bf@d¢r(§rﬁ|o?fétcﬁ%é PEVvem |JHe‘dlrEaZé7é bt S of compounds.

becl onet hasone, triantino
qutlcasone nonet asone, ci cl esoni de, rofleponlde

%H’%Sb'ﬁs e‘?’r%ﬂﬁetlcgsuslezdesare(ﬁ)eferaglgrc%%eéoht}/nds se?ecﬂed from among
alBuldrat, baruréeRBNR% Ol Oéfrbkaﬂelolh)éﬁ’Wmil@éFﬁﬂﬁdﬂd JeRdterol,

- andr ost a- 1, 4-di ene- 17- carbot hi onate and

| mmtelob)@éfﬂf@??ﬁiﬁ&'émemurf‘tﬁXOBEEllﬂhﬁeﬁlbthmf lispstbarine, isoprenaline,
- Bplh g mebulergl, melypdine. metPBLStSreoh, aipiRgine, prbuterol,

ﬁrocatdmlt rerotdrel, riegitaroln aitddrinen salhidefobrsalpkfdmel, soterenol
enantionmers or di astereomers thereof

t and
%ﬂﬁﬁgﬁaﬁﬁyﬂaramr@%ewmﬁ, tolHbUiBADIt & HEn 103 QK-8 &sKUL-1248,

% ?Jé ;(gﬂr f -g‘-)ﬁ?&ﬁ;ﬁ&?-hgﬁog?%gtlﬂﬁ -ph %Eﬁ(ﬂ%%‘ﬁk)ﬂéﬁ%o} -hexyloxy}-
muylémnzyil&sulpmmnammisoﬁep (fl&dbtm&oman 24y¢éramr)l-l1deyctmﬂly -ethyl]-8-
e EE BRI R ARz o-15-2-
T o

he race enant I oners

| IuoI‘Qﬂ-hydrgxmfmnyé)r%-[4-b‘ebentmadazcd3dt)-|2@matHyyzmutyllamm@}elhanol 1-

d d d/.
Wﬁ% WA BER AR RS b3 S Pitarabd pethyi2-
?IQﬁﬁlﬁk@]@tﬁ:ﬁoﬁW[mlstl’Wd?éxﬁsfdMHlﬂeﬁnbemﬁQk@ilﬁ% -yIpL- [3 (4—N N-
vates thereof which nmay exi st | es of £OSSI

cgmemyl@nmqw@envla\ﬂ-wm p@@ytaﬁ@ngleélmcd,shﬁ%ls} bydroxy-3 OXO-

X v T -

- mserwdrmt S&xoaﬂﬂtﬁnmnzommw@nﬁ} RY3-(dirhdtyRggphenyl)-2-

rﬁet% PB a;}rgSyla lnoTethano? 1 F Ivalh%/td?gxyc-)é ofxgrzﬁ? t'lef btengofaozfln -8-yl}-2-
{4-[3-(4-methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyl-2-butylamino}ethanol, 5-
hydroxy-8-(1-hydroxy-2-isopro pylaminobutyl)-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-phenyt)-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-ethylamino]-ethyl}-4H—benzo[1' .4]oxazin-3-one, 6-hydroxy-8-{1-
hydroxy-2-[2-(4-phenoxy-acetic acid)-1 ,1—d_imethyl-ethylamino]—etHyl}-4H-

benzo[1 .4]oxazin-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-
[2-(4-hydroxy-phenyl)-1,1-dimethyl-ethylamino]-ethyi}-4H-benzo[1,4]Joxazin-3-one,
6-hydroxy-8-{1-hydroxy-2-[2-(4-isopropyl-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-



10

15

20

25

30

WdeosEdgl nhi bitors which may be used are pref®RaPNos/n61680
conpounds selected 30 from armn% enprofyllin,

t heophyl l'in, roflumlast, ar 1994 (cilomlast),
tofimlast, pumafentrin, lirimlast, arofyllin,

ati zoram D-4396 (Sch-351591), AW 12-281 WO

2006/ 111549 PCT/ EP2006/ 061680 166/ 215 (GWM 842470),
NCS- 613, CDP 840, D-4418, PD- 168787, T-440, T-2585, V-

11294A, -1018, CDC-801, CDC-3052, D-22888,

il élorggw-gn(egSg{Z [2-(4-ethyl-phenyl)-1,1-dimethyl-ethylamino]-1-

F}¥opy\?I'%"i‘\fp#oxyﬁle Xmﬁé\&eﬁz - ’A]é.? E(‘layﬁb&% {%?'Xgr_%y?%‘&h%enyl)

 bAydimetizyl-edhyldmidia; T-aydroResethyi}-§chyidoo8/-#Elt ianen{ £ 4Joxazin-3-one,

%&%ﬁ%ﬁiﬂv@ NPT O8O -SHYrer2H s Bnansg i V1>
x Oﬁfjr?éfhgﬂ !ngggﬁshenox% l?lityl'lc acid, 8-{2- E (13 4- glﬂuoro 8henyl

met hoxyp
1 |1dﬂjmthﬁﬂh}y&an‘mﬂdfﬂ-hy@w%ethyl} -6-hydroxy- 4H benzo[1 4]ova|n-3-0ne

4@%‘? ggone% );]ygggrt)wy‘agmpa&qgano §¥I?Jorop entyﬁyi (tief?‘tOt hioure
ﬁutylaﬁmﬁu}yﬂ@aﬁol(éptmaupmemgio@myof4hé¢é€@ﬁu@§eeméat¢ofﬁé@h

exane- 1-' car boxyl i ¢ aci

@aﬁtﬁr’m‘ﬁﬁﬁm optienallydn M]:ee forayef therhiaymaselegicplly aceeptable acid

ne 1- one,
Cl S{@ﬁ’%&g@ ngyg Ya %?gépt?/‘? hoxy-
4-di f | uor onet hoxyphenyl ) cycl ohexan 1-ol],
IgR) (+)-ethyl[4-(3-cycl opentyl oxy
resroraRyIRE BRI mIPEtes @rerﬁeie%ﬁém]aawgawﬂbuterol bitolterol,

| éaﬁ)Hl(erél I‘éhﬁl.ige‘}ol( ?brfb\fé? o‘i’ﬁg%%!e bl ren?llne ibuterol, pirbuterol,

met hoxyphenyl") pyrr et a
]ﬂrocgrkelraﬂpmrnryterﬁl Gaknnétgmi osmpmmwol,fie(‘mstalme tolubuterol, 3-(4-{6-[2-

SR TR b atvarow asthyrreny)-EthiEmin bR bty
%Hﬁéﬁé@ulphéhﬁﬂde’ﬂ d«fze(@ 6Jéi€tbf§/|)m§§h—@ l%mcgtﬁhg}dx%ky%tﬁw] 8-

trilazo a pyri |ne tional in‘the” form of
hy@oxmumle@lm éfmnﬂ, Adme:lfexw [a¢{[a%{[éf 8onrer s and

&’%@ ?ay s Igﬁppmef%)glil H&%W¢SZ-E baeﬁ’gpﬁpazolone 1-(2-

M AL IR rb RASHRSHy1)- 24 Pabbhzum.aéiO{ypoah@fmezybatFlgmuno]ethanol 1-

PDE4-i nhi bitor is selected fro

ladﬂfmﬁihoagbenaﬂwaﬂmao)(-&mydrﬁxyﬁbepyl]-ar[gf(ﬂrtpenzrmaiaz,@b'ﬂ)aZﬁﬂethyl 2-
M mciBharBt R vy S A Fpreid S 2 -
dim@itlaminophenyl)-2-methyl-2- propylammo]ethanoi 1-{2H-5-hydroxy-3-oxo-
Jj\klg)ﬂcgggl;%%g% -y]l] 3 )fg (5) met oxyp enﬂ 24mdeI gllyzoEJPoonﬁamm%]ethanol,
1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl)-2-
methyl-2-propylaminojethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-
{4-[3-(4-methoxyphenyl)-1,2,4-triazol-3-yl]-2-methyi-2-butylamino}ethanol, 5-
hydroxy-8-(1-hyd roxy—2—isopropylam'iricibutyi)—z H-1,4-benzoxazin-3-(4H)-one, 1-(4-
amino-3-chloro-5-trifluoromethyiphehyl)-i-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[1,4]Joxazin-3-one, 6-hydroxy-8-{1-
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TR bsvsyihesganm de, ci s[ 4-cyano-4-(3-cycl opent yl oxyefeRRos/061680
nmet hoxyphenyl ) cycl ohexane- 1- chr/b%xyI ic acid],

2- car bonet hoxy- 4- cyano- 4- ( 3-

cycl opropyl met hoxy- 4-di f | uor onet hoxyphenyl ) cycl ohexan-
1-one, cis[4-cyano-4-(3-
cyclopropylnethoxy-4-dif|uoronethoxyphenyl)cyclohexan-
1l-ol], 9- cyclopentyl

glh dro 7- eth -3-(2- th|e ) pyrazol o[ 3,4-c]-1,2,4
yq:lrogy B Q NP acat ﬁ:ea@%)d 4= dlmethyl ethylamino]- ethyl} 4H-

ﬁicﬂgetﬂ&‘(a}zr -’360%} fy EI é‘f dﬁ‘hgéﬁy&g @tfé?tt;:@?éﬁé)lﬂhe%)pé‘thﬁammo]

d)ﬂtyldamey émyl}rﬁ-hhdaroﬁ(p-rrm-bénzdi[e 4] m’m—@e@ne a3 androRypas- 8l -hydroxy-2-

%Ef? bli togﬁ 61\%342 %(}PEW'@'B /Sfa)ﬁ}n g %?1123?1 4Joxazin-3-one,

|
SRSy SIS g A s
éHeb@“rZ@lfﬂ ﬂ]ct)daem:@m-et AHRHRH(drethy-phenytit B d- dlmm)drmmgbammo] -1~
Aot s ilhonapenzolilnsaemepeas o dpapthaxy-phenyi)
¢MC¢l|ﬁI§tﬁWétﬁﬁbhﬁmﬂ ﬂh?dfdxyfétﬁﬂ}ibhﬂ)@fé%ﬁﬂHLB&%[Pﬁﬁ%@&m -3-one,

1-one, cisJ4- ciano

M@ﬂ%ﬂﬁﬁwﬁ&w (%WHWMQ&WO%bBDm&dHO&am B-vi)-

R ORE R Pl - BRI phenon bbiyrio 25(0 & 7@ - 98luopgpheny)-
a,Z!Gdim{e?ohyl eihylénﬁhdﬂ T-hir@only2dtkyl Bﬁméxwklﬁeb@r&dm 4Joxazin-3-one
cIo entyl -5, 6-di hydro-7-et tert-butyl)-9H
ﬁ Bpa@rhormlamm-a Obf?r"az%%/ lggrapBeaylgr( tea{

t n
orﬁ”c??'”‘ bl BRUGRNDPIng O SORETRL eI BANATRES,
qiiha’tanambcsgan@bpyomjbjepttla@ Ifarrmof theaetdirragologidally acceptable acid
sol.vat es._and/ or h t ereof 15 By acid addition
%é:ﬁ't'%n setH S&H@F%%BF‘W&{@?‘? here@icept abl e aci ds whi ch
t he above- nentioned PDE4-inhibitors mght be in a
Igosmlontoformare meant; for exanple, salts

afticutasky ﬁremmmtgnumetmareasﬁeoneﬁdmm layaenghfenotere), formoterol,

TSRS AR DB sk PaRERSRAG Fyapemythylaminol
P al o 50 MyST oAl L Lal e hy 6“2%*;’21'293“-2~V'am'“°> N
hehieas et r%mdrqasydﬁ-bﬁ@mpbaee?-aﬂ@ {4nethoxybenzyl-amino)-4-

'ﬁ,@d%ﬁ?ﬁeﬁyﬂ rio[lﬁgﬁp%%ﬁf %@&Jyzﬂngh%ﬁ'b?ﬁylgﬁnno]ethanm, 1-[2H-5-

hydroxy-3-ox0-4H-1,4- benzoxazin-B-yl]—Z-[S—(4—N,N—dimethylaminopheny!)—2—

methyl-2-propylaminojethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl}-2-
[3-(4-methoxyphenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-
1,4-benzoxazin-8-yl]-2-[3-(4-n-butyloxyphenyl)-2-methyl-2-propylaminolethanol, 6-
hydroxy-8-{1-hydroxy-2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethylamino]-ethyl}-4H-
benzo[1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-[2-( ethyl 4-phenoxy-acetate)-
1.1 -dimethy!—ethylani ino}-ethyl}-4H-benzo[1,4Joxazin-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:difnetl;a-yl-Z-(Z,4,G-trimethylphenyl)-ethylamino]-
1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-3-one, 6-hydroxy-8-{1-hydroxy-2-
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-~ PCT/ EP2006/0 1680 16 /21
- #4242 dydemy-2-phyd oyt 3-oke-3; ﬁ@llhydfm%f bemo[1 4Joxazin-8-yl)-

olssehespbat e, hydrofumarate and. _ PCT/EP2006/061680
hydr omet hanesul phonate. LTD4-ant agoni sts which nay be

used are preferably corrpoundéagz%flsect ed from 25 anong
nont el ukast, pranl ukast, zafirlukast, MCC- 847
(ZD-3523), M\-001, MEN- 91507 (LM 1 507), VUF-5078,
VUF- K- 8707, L-733321, 1-(((R-(3-(2-(6, 7-difluoro-2-
qui nol i nyl ) et henyl ) phenyl ) - 3 (2-(2-

[%?%6?%9%3{%%\%8%&%2{] %@%@{w gthygam;no}-ethyl} -4H-benzo[1,4]oxazin-3-one,

R U b e

thigvanzel ), 4RXaginepohe! 8{2)[2€dHethylohenylr hpatimetybetiylamino]-1-

C%%a?%@@ﬁ%ﬁm&@h‘e&%%ﬂé@%ﬂ ES8el W T staprgpreny)-
i A -8iAR ﬂfé?{h Briifs)-1- ﬂ g%‘ihylf@l I%Qf?@)(ﬂ-llll%zoﬁ 4loxazin-3-one,

ena oners

BOPTIRERL 5 PV tropB iR SRk Eo B € 220 -2 R BES peny)-

sk ﬁte@ﬁylanﬁjlemlﬁw]dr-h}/mxy@mﬁ}lﬁ hy@r&ﬁﬂﬁtlﬁﬂz\b[‘t kl]bxazm 3-one

LTD4- ant agoni st i s sel ected from among nont el ukast

andh AtlaRaa-nydroxyrd-pxenddis{ 4-herze@zin-eoll s Hei3-(dvmaibaxyphenyl)-

PSR Inctfiyl 2 ot sthalh RIS Al form of he

re?men}]atesrmmnnomleds aﬁaﬁeme& a:ﬁg?pﬂmﬂllgyn tr{jedidrrm dfcthen
of the qr Ccol O y. a tabl e aci aadi t
rﬂgacg.")ﬂﬂ Vi %ﬁ?&gra% ¢ Aicdkadditpnsalls. selvates oxhydrates thereof

der| vatives, solvates 10 and/or hydrates thereof.
Particularly preferably the LTD4-antagonist is
Géthesedbtamometiceothe partic Wk pstferred canesdcastding to the invention

?‘EJP%% 791, salieied /AT TR AR -G hy AR SRRk s ety -
ﬂ?Fa?mﬁb] Hé%ﬁﬂ@ﬂ@?—ﬁen%é%d%ﬁae' @-hgbfbxy-s {1-

for mof har macol 0gi ca acceptabl e acid dition

hyedrexy-2ria- (6pmetmay+phenvh -t m@mw-@thyﬂmlr@éietw}aﬁu-

SRer T i S e R PR QYL GHFE i B e BB footeter
MLcﬁﬂmetmeuTﬁumurw}xemﬂmsfuserm1 h@mpasioeiepe Hyaroxy»g-{1-

are meant, for exanple, salts selecte
hydroxy-2-[2-(4-phenoxy-acetic acid)-1,1- dlmethyl ethylamino]-ethyl}-4H-

benzo[1,4]oxazin-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-[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-phenyl)-
1.1dimethyl-ethylamino]-ethyl}-4H-benzo[1,4Joxazin-3-one, 8-{2-[2-(4-ethyl-
phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-hydroxy-4H-benzo[1,4]oxazin-
3-one, 8-{2-[2-(4-ethoxy-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hyd roxy-4H:benzo[1 +4joxazin-3-one, 4-(4-{2-[2-hydroxy-2-(6-hydroxy-3-0x0-3,4-

dihydro-2H-benzo[1,4]oxazin-8-yl)-ethylamino]-2-methyl-propyl}-phenoxy)-butyric

acid, 8-{2-[2-(3,4-difluoro-phenyl)-1,1-dimethyl-ethylamino]-1-hydroxy-ethyl}-6-
hydroxy-4H-benzo[1,4]Joxazin-3-one and 5-[2-(5,6-diethyl-indan-2-ylamino)-1-
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D 2goermesmong t he hydrochl oride, hydrobrom de, pcT/EP2006/061680
hydr oi odi de, hydrosul phate, hﬁ?ﬁgphosphate
hydr onet hanesul phonat e, hydra ate, hydronal eat e,
hydr oacet ate, hydrobenzoate, hydrocitrate,
hydr of umarate, hydrotartrate, hydrooxal ate,
hydr osucci nat e, hydrobenzoate and
hydro p-t ol uenesul phonate, preferably hydrochl oride,
hydr ophosphat e

ngr m'ﬁ?—’é\yg 30 'rcﬁ{'ﬁqlwsn%guﬁpﬂma@y I@%égarmsofdhe
Pa?!énYétééV&faﬁ@f@h?é?st&Hss}e@@ﬁe@éﬁ@BBﬁﬁally'TﬁXh%’??rﬁ?Bﬁ'ﬂlee

formng are meant or exa
Bhﬁmc@m@halbsacdamtam&mm addlhmi salts, solvyadésmes hyinates thereof.
salts, alkaline earth netal salts, sul phobenzoates,
phosphat es, isonicotinates, acetates, propionates,

Abordioeithe MRsHOAtAS ackPhMMition Salts B ¥l BdiamiPktics are
furoates. 30 WO 2006/ 111549 PCT/ EP2006/ 061680 169/ 215

- mefenabiyreeleeiegiftarn emansrtherhydseeleide 1hydsarpmideishydroiodide,

frGsbhatd, AARSSp it Rgromasthpnervigbanate: hrdropitiats..
Iwyttroﬁmatenhﬂdmlabamefm'}yd?omtrate hydrofumarate, hydrotartrate,
$_I opro yl met hoxy- qui nazol i n

avqrpaxal %MdﬂlsMCG@naEﬁ; HuyRben7Pats aed hydropytaluenesulphonate,
clem ah Ak BRkrderferiod HhRSHInATa8 IRk AhorTateY ) GREABYbBte,

et hoxy- qU|n
leydrofupnarate amj bytemgtthanesuphondte4Of thé\abdoventeritiened @cid

AR s eSS hypmehieTio 25idqmetianasyiptionic acid, benzoic acid
gnd é&ﬂdécn@%‘?é‘}ﬁbrtﬁﬂl‘éﬂ &@I’é}?&d Qcéc{rﬁ to the inventio.

(rmor phol i n-4-yl')-1-0x but en-- Engm no - -cycPopent

yl oxy- qui nazol i ne, 4-[( 3-

ﬁibérr%p@ i i%lﬁpgifr:ﬁ,o p? hc(i agg(éregéra%]ly co%kourﬁésR%elec{T%tfh (ym among the

timt rﬁ-s)ﬁ'ltkamiﬂéioruﬁ g4led, mtr@pbdnﬁrgaiﬁmyrawmmﬁ @haltse,
4- [ chloro uoro

wrmwm(ﬁpltsrt{cpspmm@alb rreapeyiol 2. 208iphaaylpranienate- v
Py SHRE 2 cnhenyintpRiP Rt MR ORID AR, Shgplne 3 uoro-
%2 -diphdrdadstateandttidonomitte, tropenol 2-fluoro-2,2- dlphenylacetate
Et%g)%lpc;l% gﬁgegfg{ﬁ,ﬁé 4Itetraﬁoroobenn%t% rln_eg{o romide, %gggoine
<4 B%@ﬁ‘-fé?r}aﬂuo %P?H’ét%%é W?&S‘ ﬁgF_@ﬁ&' 4 B&difluorobenzilate

('3-chloro uor o- phen
rse{hb(¢rB)des soeping 4, £-ditheeobeptitaite methgbionstiaptegperiol iBed'-

:(F ﬁﬁ(&olena%‘%é) lrl%er%ﬁbbrdc')_ngi&g, scopinlé.d3,3'~diﬂuorobenzilate methobromide,

tropenol 9-hydroxy-fluorene-9-carboxylate -methobromide, tropenol 9-fluoro-
fluorene-9-carboxylate -methobromide, scopine 8-hydroxy-fluoren-9-carboxylate
methobromide, scopine 9-fluoro-fluorene-9-carboxylate methobromide, tropenol 9-
methyl-fluorene-9-carboxylate methobromide, scopine 9-methyl-fluorene-9-
carboxylate methobromide, cyclopropyitropine benzilate methobromide,
cyclopropyltropine 2,2-diphenylpropionate methobromide, cyclopropyltropine 9-
hydroxy-xanthene-9-carboxylate methobromide, cyclopropyliropine 9-methyl-
fluorene-9-carboxylate methobromide, cyclopropyltropine 9-methyl-xanthene-9-
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0 20067111549 PCT/EP2006/061 680
chl or o- 4-f | uor ophenyl ) am no] - £{54 [ N-(2- met hoxy- et hyl

) - N- net hyl - am no] - 1- oxo- 2- 164/21

but en-1-yl } am no) - 7- cycl opr opyl met hoxy; qui nazol i ne,
4-[(3-chloro-4- fluorophenyl)am no]-6-{[4-(N,

N- di et hyl am no) - 1- oxo- 2- but en- 1-yl ] am no} - 7-

cycl opent yl oxy- qui nazol i ne,

i -(1-ph hyl N, N- b
%{b&?& %F%}ﬁggfam?ﬁti@)Gy)fﬂ]%g&lﬁtrgamér&-ﬁywora%hiﬁ&}ner%@éboxylate
l??%’rbﬁﬁ&é‘ %ﬁtﬁcﬁéﬁé&ﬁﬂo@ﬁe& (4% E{n‘I[L.uRl_o(béa_nmIﬁ1 methobﬁomlde,

. trppdm@tgal;zydroxy—xanthene—g -carboxylate -methobromide, scopine 9- hydroxy-

ﬁ%ntﬁg%]b w%ogyi'fltjqqfnn_ 1_9{%#\1%2,qpc?p_e%bf¥9n|18ﬂ9|§r|9>?grl1tHgﬁg-%)-(gérboxylate
ﬁfé@lﬁbﬁroﬁﬁ@é/ ! Qc@ﬁlrréoé Tr@étﬁgl&e{d}hér?é GRLE1& Mo RIS tropenol

-am noj - 1- oxo-
e}tlayhna@)henecwadmwigte maethoksonojde ntiepénal ©-difluoromethyi-

faetbehs o B Rl P SER e P Hdo X metseptiage-o-

mrboxylbmmmo&oﬂﬁd@m@ﬁé r tRetB e Yof @hé %WQﬂe'srtﬁ* hydrates
4- [(3 chl oro-4-fl uorophenyl’) am no] -6-{[4-(N

- Wergafhyl ani no) - 1- oxo- 2- but en- 1- yl ] ami no} - 7- ((R) tetrah

ydr of ur an- 3-yl oxy) - qui nazol i ne,
4-[(3-chl oro-4-fluorophenyl)am no]-6-{[4-(N, N-di net hyl

larthe @bovearentioned salts the catlons tiotropium, oxitropium, flutropium,
t et rahydr of uran- 3-yl|

|p[@§§{9u?rﬁégxigl)$£?§&ghmrﬁ ]z[osplum are the pharmaco!og:calf¥)ac%ve

am noJ - 1-.0xo0-
w}mm nogﬂdé- sybha@e@pbpﬁ&eqmeﬁmﬁsmonate nitrate, maleate,

Jigtets. st dymidetbolatT At preh e ok danenste 9f pari n

| lﬁ?#é?:ﬁé’rﬁg ERY 'aknﬁ:msn He 9?6de4n{ewtléﬁ%ut %ﬁ@?lﬂ’agf preferably contain chloride,

t@iueﬁe@MEﬂh@ﬁQiét Wrmmchmo?eO%rﬁkj@ﬁ%ﬁ’&ﬂﬁ;ﬁi?éi@@‘n%@?a%%mphonate

170/ 215 qui nazol i ne,
Q- r{ tduengsslrhanate aee prstiengd pardonotergon$ .40 al thedsattst the

- ”ﬁ%ni’i@“@ﬁesn%"r%‘i%%fﬁ RethangsIpRAnals araRadicylarivarpipred

xy] - qui nazoline, 4-[(3

I 4- 1| heny|
(ﬁ{]@ﬁ?r.rqu ﬁpf@%&%&éggp@ﬁﬁgw d[e. In the case of tiotropium bromide

tﬁ{a Ilpﬁg}rﬂg}:?{téc{ag ?%W%;rﬁt@ﬂg%%ﬂdfﬁ@fb Fiel iV ERE I EEra bl @ntain it in
thé doryh ))fatherml/s’@llﬁektlcﬂm@ﬂ?]mmdj\mde ﬁbhohydre\q%umzbhshn?own from
Vr\{O[ 6?3/?;@5%8&?% &g(tﬁplgm[ rg?rﬁ ane};b%nr)y %&?En chhcle

piﬂié'nﬂééébﬂiéh?comblmatlorl;tﬁla)cg%rdr%g to tf}e 1nve8tr|%r)|( y!t |srPé’efersabI$ to use

‘anpyesius] arystallimediotiopium deomide, which is known from WO 03/000265.

3-cyano-4-[(3-chloro-4-fluorophenyl)am no]-6-{[4-(N N

Corticosteroids used here are prefeféblyrcompounds selected from among
prednisolone, prednisone, butixocortpropionate, flunisolide, beciomethasone,
triamcinolone, budesonide, fluticasone, mometasone, ciclesonide, rofleponide,
dexamethasone, betamethasone, deflazacort, RPR-106541, NS-126, (S)-
fluoromethyl 6,9-difluoro-17-[(2-furanylcarbonyl)oxy]-11-hydroxy-16-methyl-3-oxo-
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no) - 1- oxo- 2- but en- 1-yl ] am no} - 7- et ho
oI | neE i%l?s chl oro-4- (3 10 BETHH 061061680

f1 uor o- benzyl oxy) - phenyl ] ami H¥218- (5- {[ ( 2- net hanesul ph

onyl - et hyl ) am no] net hyl }- furan-2-yl)qui nazol i ne,

4-[ (R) - (1- phenyl - et hyl )am no] -6-{[ 4- ((R) - 6- net hyl - 2- ox

0O- .

nor phol i n-4-yl) - 1- oxo- 2- but en-1-yl ] am no} - 7- net hoxy- qu

i nazoline, 4-[(3-chloro-4-

androstsp hdngiehefi7acd rb6thi¢ rate ramdd(SoH( 2 roxe-tetrahydroxioran-BEeyl) 6,9-

n-1- 1.n0} -7 . _ _
? ?pg{of ﬁ%ﬂ E;?)%y 18- mftW)?hBi“ﬁ azyﬁroamw%rqq%osta -1,4-diene-17-
é?l{bb?m@ﬁét@r @pt‘(f’orfdily% ﬂfé"f%i?bH 6ﬁﬁb rFQJ:erﬁatel‘ﬁenantlomers or

met hoxy- et hyl ) - am no] - 1- oxo- 2- but en- 1-
iaptarepmprsythereof and optionally in the form of the salts and derivatives,

é&ﬁ% Mé{%%ﬁ%ﬁﬁ% ng]hméy} : jw nazol i ne,

dlnethyl 2- 0X0- nDrpholln 4-yl),|-oxo-2-buten-1-yl

mno qui nazoline, 4-[(3- ¢ hto ro-4-fl_uqQ ro-phe n
arty;g}ﬁrlry(ﬂre’@r[egi |§2he thgmd selected from among flunisolide,

Egrée@%%'thﬁo%ofr@rﬁcﬁ@(’?lbh& Hudedorfidd) it agone, mometasone,

ul naz

~ dicleéanide] mflepénidey dexamiethagonanNGes] 26-(B2luardamelhyb6 Bydifluoro-

T GBra N carhen b v 6 reety P nsrastast drdane-1 -
@érBBW&néfié'a'h@z(gl)]i)g%xo“te{réﬁ%dr%tl‘uﬁh -38- OIyl ) 6,9- dlfluoro 11-hydroxy-16-

fluoro-phe ) am no| - 6- 0x0- nor
mbmyl-ﬂ-wﬂTp{@plhoxly](y-androsta -1,4-diene- 17-carboth|onate optionally in

tﬁg(ﬁ%g\(] E@}/ %W%té%,?%naznt%n%ers %Xe}gtel% mea}s?rllérrégf and optionally in

| mberabfh)oénm@§:11|t§arﬁ@dbﬂvétafe@xQoward@fmid/@r Hydrblestheesdfdi n

1-yl]-ethoxy}-7-nmethoxy- qU|nazoI|ne

_4 [ (3-chl oro-4-fluoro-phenyl)amnmno]-6-[1-(tert.-butylo

?”é’ﬁ%ﬁ%ﬂpﬁ %fe?nféd s the, sierold se!ectﬁclj from among budesonide, fluticasone,

rﬁoh‘(e’ia@dl‘le@k:mlébdrildmand I(JS)%ﬂud)rbmethsa!]G 8-difluoro-17-f(2-
f&gnayigqrgggg}ﬂq%]g %ﬁ?&%ﬁgﬁ 1m<¥ h?/f(g)o_xg_an rogt)éy1 gfudlgr?ez
h

S yrféfé{/?&t;ﬁuaﬁrgﬁrﬂg%yﬁ)aﬁgﬁg$|§ér‘éerﬁQ%Ybﬁ§hmnébé%@ e
dia$tesearhers thersdflandraptiomally in the fooh-d-tlie saltsabnd depiyatives,

nazol i ne,
EiPﬁ‘{f(%S@Hﬁb’&yﬂfﬁ'tﬁﬁﬁ%{gﬁhen; )1am' no] - 6- (1- met hyl 30
pi peri di n-4-yl oxy) - 7- met hoxy- qui nazol i ne,
4-[(3-chl oro-4-fl uoro-phenyl)am no]-6-{1-
Anyrtefprenicerto sterpjdsdnplodes ja- efgrentceitg any grib gf detyitivesx hydrates

| %@‘#‘k@%%%éﬁ\gé@ﬁgi%%%fh%eg%Q%%&ﬂ)@&?alts and derivatives of

the ts@éf@rdmaaylb)eamk@q]m@ta{ daltd weth exsyforbRampasdiionl br potassium
peridin-4 nmet hoxy- qui nazol i ne,

anqS( suliqh%w@amsr pbes@nqiﬁénwwmw}eszsawtawér PERRieRAteE o

ditydrbgBR A3 YRates, palmitates, pivalates or furoates thereof.

Other PDE4 inhibitors which may be used are preferably compounds selected

~ from among enprofyllin, theophyili'n, a;oflu}milast, ariflo (cilomilast), tofimilast,

pumafentrin, lirimilast, arofyllin, atizoram, D-4396 (Sch-351591), AWD-12-281
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HReAh {48, RQT/ER2006/06168
4[( chloro4fluoro phenyl)amno] 6-[1-(2-acetylamn 0

o-ethyl )- piperidin-4-yl oxy] 284/t hoxy- qui nazol i ne,
4-[(3-chl oro-4-fluoro-phenyl)am no]-6 5 (tetra hyd ro
pyra n-4-yl oxy)-7-ethoxy-qu inazol i ne,

4-[ (3-chl oro-4-fl uoro-

phenyl ) am no] - 6- ((S) -t etrahydrof uran- 3-yl oxy) - 7- hydr ox
&5 ui nazol i ne, (3-chloro- 4-fl uo ro-p h e nyl

B4 H) N&S—ﬁ1£y@DP08t&Q/rEA—4|418, D-168787, T-440, T-2585, V-

P4 PO R o apod IRl Y sgnor, 215970 55

{il(cbllom@ﬂhmkcﬁpymmlhwylphommu@mmhowel@h@mpwnneltwbeﬁzamude
I nhe

(hé ﬁo%@%‘%%‘ﬂ@iyph&?yﬂﬁ%ﬁ%Pem*{}tdra&mﬁimqw-mﬁihyi-
cyc?o ﬂ’fa?ﬂﬂ'w ﬁggl”;nstm dllsopropwg% aI\ngje (R)-(+)-1-(4-bromo-

ba[nz(y(B)—é—l[(lSemsm:l@dﬂtydoxp)— ybxgq:rhermq]]-%pyrrolidone 3-(cyclopentyloxy-

SRS A B RO B s B e Aot mSL T RS iRS: *

ﬂyrfdlﬁioﬁ@j oS f- égéddmr(g -YeRMEhhARH @Jm&hbk;%ﬂéfﬂ)ﬁéyél@ﬁé%he 1-

acet'yl am no- ét h ui nazol
QBFPQBY'WM]O fba‘rb@meﬂlqmeﬁhyyamrﬁf(a}cyelomopylmethoxy-4-

Iﬁlgé{??k%t ﬁ%ﬂ?néﬁiﬁﬁ%e 1 (o%e (r:]y?gnuo quné@c?rgrggylmethoxy-

mufmfoeorﬁefﬂdxgpnemwloh@ﬂhﬁqlo@ Ri)—({ri @tr@qal(gldyclbmelnm@(y 4-
rbony pi peri din- gui nazol'i ne,

mefr(%yﬁhﬂ@Y'lﬂyﬂﬂﬂlﬂtﬂb?ﬂf'%{éﬁ}ﬂﬁlp?@iﬁ {8} (%ﬁ(thyl[él -(3-cyclopentyloxy-4-

EIRAGBRGNTIT -2 Bl 86 86 otate XL aad s BUKydHY. PRityi-a-(o-
thignyb- Slmp@ratkoﬂdﬂs[c’( -t 2ad-trigkolaj4 Ryalpyndifeydndc@-cyclopentyl-5,6-

| @BX‘F’%h%?H’M‘f’ {% ar@'ﬂQ%}@mgggjo@ﬁﬁkg@ ﬂ-ﬁ@azolo[dt 3-alpyridine,

6’;5t[oﬁ1§'ﬂ§$}“ f?'{ of‘mfcﬁ‘fﬁé ?adﬁiﬁﬁég) é%ﬁfﬁﬂnf@rs or dl?]stFreomers and

(cis (nmor pho car bon am no}

E qpilormhﬁy(antlmfprmW)thé'phmamdgg[qally]a(za:ﬂptable aC|d addition salts

%Ht%’s %%Por%ydratl u?heregpenyl )am no] -6-(cis-4-{N-[ (morp

4-yl) sul phonyl | - N- et hyI am no} cycl ohexan- 1-yl oxy) - 7-

nmet hoxy- qui nazol i ne, 4-
qrgcuiﬁrlmrpﬁefarablmmeaPaEéhwh)taw ifo$elacted fears - amengangrigfglin,

@ﬁ@ﬁfg@é‘ﬂygﬁgﬂ@@h%ﬁ ﬁgogﬁfﬁﬂ atizoram, AWD-12-281 (GW-842470), T-

444, (32548, cnm@efmuovormgamy IQlA018oCDE-601, D-22888, YM- 58097, Z-
met hanesul phonyl - pi peri di n- 4- ){I oxy ? 7- et hoxy gui nazol |
TS 704N- Q335—¢:iml'ﬂ9r@ OKp1RyFigin-4-yl)-4-difluoromethoxy-3-cyclopropyl-

rﬂ%ﬁﬁ%{/ e? %e;r g’féd@%ﬁﬁa Fﬂ%%'\é JidhRRr i di n-4-yl oxy)
MeWOSVMéFM)DyéIohémeﬂpdfwbgkgharaardj] 2 ®eftiorhathoxyhbryaree4-(3-

CA{C%D{;Q(@}]I Qoztyn%pﬁworggﬁwyhﬁwt}gg@hpﬁgn 1-one, cis[4-cyano-4-(3-
Arelopfosyineiifnd-4-diRioPorRBEBXYpREMIRYEBhexan-1-0l], 9-cyclopentyl-5,6-
dihydro-7-ethyl-3-(2-thienyl)-9H-pyrazolo[3,4-c]-1,2,4-triazolo[4,3-a]pyridine and 9-
cyclopentyl-5,6-dihydro-7-ethyl-3-(tert-butyl)-9H-pyrazolo[3,4-c}-1,2,4-triazolo[4,3-
a]pyridine, optionally in the form of the racemates, enantiomers or diastereomers
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- phenyl ) am no] (1-1so

$0 2006/111549 PCT/EP2006/061680
(cis-4-acetyl am no-cycl ohexan 1 %I oxy) - 7- met hoxy- qui na

zoline, 4-[(3-ethynyl-

phenyl )am no]-6-[ 1-(tert. - butyloxycarbonyl) pi peri di n-

4-yl oxy] - 7- met hoxy WO 2006/ 111549 PCT/ EP2006/ 061680

172/ 215 qui nazol i ne,

4 [(3 et hynyl - phenyl ) am no] - 6- (t et rahydr opyr an- 4-yl oxy
- met hoxy- qui nazoline

anfi (O@IIenal&yr - thefipi p&%e@mmlmalw qaseptaple mefd gidiion salts,

E?Qégérsk])%nnd/? hwratet%thlereaor];l no} - cycl ohexan- 1-yl oxy) - 7- met
hoxy- qU|nazoI|ne 4-1(3-

F’h lggg%rf'y Eirl Bﬁggﬂ%’;ﬁ% @Bﬁaf’is (selected %rym[érﬁoggtro%{um?ast ariflo

_g&ﬂbmﬂlasg fb?&lrﬁy@h@l%ﬂzsﬂ(m}v%%@zrﬁ) BB EHbRAEA Y aho-4-(3-

hl or o-

pypdmynopahmetbpxﬁ-zi{dﬂfllsemnﬁe{thoxsmﬂmlnyheybwmemb«mmyel ais[4rcyano-4-(3-

SRR O s PP RIS Tekehot o4, aiepsgr, 215370

Qldyd!o@entyt 5,6-dihydro-7- ethyf—3-(2 thlenyl) 9H pyrazoio[S 4-c}-1,2,4-
1-yl)ethyl]-piperidin-4-y y U|nazoI|ne

lriagp Z1=;,B|-a11ipysndme|eun@Ingc:ycIopentyﬁ5 6- d:hydro ethyl-3- (tert-butyl) ~9H-

BRI S R A

Kbcbhﬁates feﬂaﬂtroﬁmﬁﬂr htﬁﬁtél@brrferé inaapitivhally Pethiedform4f e

|) oxy qui nazol i
ah%/ p’@qglqg)?@l glgﬁpmd@ﬂqqsa@ leq@ﬁ,@pd/@,r Rydcajes thereof.
oxy) - 7- et hoxy- qui nazol i ne, .

4- [(3 et hynyl - phenyl ) am no] - 6- ( 1- net hanesul phonyl -
pi peri di n-4-yl oxy) - 7- met hoxy- qui nazol i ne,

éiét[f’%f‘i’l C(EH ﬁ@? Fg'it%wﬁgﬁ%é‘g'?ﬁ%%‘%’)ﬂ%g’h %R?P%%I%QWS wiGhuthg above-

medtioded P@Eﬂllrfw‘ Kitcts Htgﬁ’trﬁé th°a position to form are mgzant for example,
ropyl oxycar bonyl - pi peri din-4-yl

@J@)Sae(ﬁedI’ﬁmanmrigmzd‘lydmhlonde hydrobromide, hydroiodide,

Aisrasipin BxcioprRbRat. B0y fes it /ol

Hydré&a@dt@rh)ycﬂroébét@f@mﬁfbérbzamdﬂ%dﬁ:dmté HydierLGrﬁarate

met hoxy- acetyl)-N-met hyl - am no] - cycl ohexan- 1-yl oxy
xstrelgxyatgu hidaeralate, lwdrosuccmate Rydrobenzoate and hydro- p—

- tbﬁf@n%‘éﬂ%%hﬁ%h z)?é’ijg}zﬁ@ ﬂ%ro%h (e hl Fobrémide R iosuifHdle,

qurnazo

demcbsmiawﬁwmums]rafe drid hdroedtnasesuphonatepi peri di
n- 4-yl oxy] - 7- met hoxy- qui nazol'i ne,
4-[(3-ethynyl - phenyl)an1no] 6-{1-[ (nor phol i n-4-yl)carb

lgfl“t?% Peiﬁ%‘?i;!étg uor ger;]%q ??é nﬁl%g%(ragw (i@rf bbﬁ@szs%lected from
amhomg h}dﬂtﬁbkphtoﬁ&nlqu&t)zaﬂrhﬁasﬂ IMBIGr847 ZD-36233)obN-0G1, MEN-
B0 K80 11340 5058, GUFR 8707, L-733321, 1-((R)-(3-(2-(6,7-difluoro-2-
quinolinyljethenyl)phenyl}-3-(2-(2- hydroxy-2-propyl}phenyl)thio)-
methylcyclopropane-acetic acid, 1-(((1(R)-3(3-(2-(2.3-dichlorothieno[3,2-b]pyridin-
5-yl)-(E}-ethenyl)phenyl)-3-(2-(1-hydroxy-1 -methyfethyl)phenyl)—
propyljthio)methyl)cyclopropane-acetic acid and [2-[[2-(4-tert-butyl-2-thiazolyl)-5-
benzofuranylloxymethyllphenyl]acetic acid, optionally in the form of the racemates,
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o 2608114 144ouor o- phenyl ) ami no] - 6- { 1- [ (2- et hyl - mos@hBbI006/061680
n-4-yl)carbonyl ] - pi peridin-4_ 25

yl oxy} - 7- nmet hoxy- qU|nazoI|ne168’r215

4-[(3-chl oro-4-fl uoro- phenyl)an1no] 6-{1-[(S,S)-(2-

oxa- 5-aza-bicyclo[2,2,1

] hept -5-yl ) carbonyl | - plper|d|n 4-yl oxy} - 7- met hoxy-

qui nazol i ne,

4-‘[553 chl oro- 4-f 1 uoro- phenyl ) am no] - 6-{1- {h ( N- et hy
gnantiomers or diastereomers, optionally in the form of epharmacologlcally

BECHNEHR! V) aBAHBA SRS RABpHioRAR? I fle'toftn b iy baifs &Fd "

OXYy-qul nazo
detivatives; solvates-gridéonhydratesdheof 1- et hyl - pi peri di n-4-y
| oxy) - 7- met hoxy- qui nazol i ne, 30

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-{1-[ (2-nmet hoxyet

PVéfbﬁhﬁTgﬂ{é/LTD@ld?ﬁé &l&:éselected from among montelukast, pranlukast
| ox met hox i nazol.i ne,

zaf[rttmcac@hu\d(a@&a 3525 dvid-0ChiMBEN-S1307- (LA 1907 ), VUF-5078,
0 61680 .173/21
PSS FCTEERBAAEAANh o3 1S e ey, soaiomers
®th@|asteﬂekbmém|dpﬂ©nalﬂr ih(tBe f@ﬁﬁn b@trﬁa ﬁhéﬂmwmngwmyéc)o@ able acid
[cis-4-(N-_nmet hanesu | phon N-net hyl -a mii
%fgi%tl@fhéﬁﬁﬁamd prinallyzintee ﬁ@woﬁﬁrqﬂ&@tﬂ am%derlvatlves solvates
?ncﬁ/@?’?ﬁ%ﬂﬁ?ésoﬂ}%r%fuoro phenyl ) ani no] - 6-

N- et hyI am no) - cycl ohexan- 1-yl oxy] -7

- met hoxy- qui nazol i ne,
trans-4- net hy

T BT S E

h(lfr(a%f"z‘é‘ﬁ 'Tft' w@@sal?qz @zg)nﬁ’/iN Boh tafrﬁl”fﬁ(f‘f\rf; o (LM- 1507),
rret hanesul p ony m no)’- cycl ohexa -
optieriady yn the ‘immmhe racemates enantiomers or dlastereomers optionally

A- hI 4- 1| hy,.

it 3h TPl ot ltBrahemmttoRdteat acosblabn aci! 4t das &Rd Sftonaily
ifthé Soreh bptHer <allsl A GeiRNEL) SETVARE Prfdr iiPatésthertdf,

[ (nmor phol i n-4-yl)carbonyl ] - N-net hyl - am no}- cycl ohexan-

1-yl oxy) - 7- met hoxy- qui nazol i ne,

By bR Ui P adid WHR HRaRREENIbSREN Bbodhthble uids AnEH iE'LTD4-

amagdamlsts'méy Yle) cagtabtexyi fo?mir(gsaare( nebhi fiydseinipiansAty seletted
EAD Grng e aiophierige ) Bidrablorsideabysrpiosie dysFRsHPhaE.

*ﬁﬁ?%ﬁ*ﬁ%ﬁ?ﬂ‘ﬁ%ﬁe&ﬁmﬁ? Sa Mate. tydromatents,

hidnodcettatey hgdsobenzoateh bygrogitratezioyd rnmmamtel,myumd)hartrate

DHESHTRLE Paiasur abgim WaIobeRzARIe e BYp-b-luetesulphonate,

FERTABY &Iél*‘t% Z@Hgobr@ﬁﬂdé’?@{dr&fsd Bhét@ehfr@r"oph%pﬁét@

pnarmacolo ically tabl e d|t|on sa
hydrofumarate and hydromethanesuiphonate By salts or derivatives which the

L TD4-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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iveeeefi1144ae sol vates and/or hydrates thereof. Z&1/EP2006/061680
Preferred EGFR-i nhibitors ar §697261I ected from anong

4-[ (3-chl oro- 4-

f 1 uor ophenyl) am no] - 6- {[ 4- (nor phol i n-4-yl ) - 1- oxo- 2- but
en-1-yl]am no}-7- cycl opropyl met hoxy- qui nazol i ne,

4-[ (3-chl oro-4-fl uorophenyl)am no]-6-{[4-(N, N

di et hyl am no) - 1- oxo- 2- but en- 1-yl ] am no} - 7- cycl opr opyl m

ih?iﬁ%ﬂ%ﬂ%ﬁ: ﬁg%@%r)egéfpfﬁg?blg -compquds selected from among 4-[(3-
Ehl@l‘dmifﬂwr )ahﬁpk—‘??—&@%cﬁ@h&h@i |)-1-0x0-2-buten-1-yllamino}-7-

] am no} I‘opr o Ul nas
ﬂleQmppV!Ine;ihenynumhyllr)@m [(B]C-Miar{afm-ﬂuorophenyl)ammo] 6-{[4-(N,N-

§; hol 'oﬁ az%*‘? %é:)utgrn-[ é} Q”H:%ng cﬁlzupropgﬂn%ethoxf/ qulngzcﬂlne 4-[(3-
b ey- 4‘fl4:of’6pﬂé"r®d )ﬁhﬁrﬁbﬂLéJﬁg'-('I\PN =Gyl 4iniRo) r-%8-PVhutén X

o- nor phol i n-

ﬂlﬁrewolflycnf]cénﬁm@ylmh@m apinapylines dHOR )£ phemysthylgmino]-6-{[4-
(ReRPTACHB “utor 1 fensg vieminelyT-cuerantvispyringeelig, 13-

c)hldrcaétiﬂuﬂrch}phengl)larﬁmo] -6-{[4-((R)-6-methyl- 2 oxo morpholin-4- yI) 1-0X0-2~
t et r ahydr of ur an- 3- qui nazolin

%L,-l]egl—_m[ ?I%r@mogg-r anggylmethoxy—qumazo ne ﬁ chloro-4-fluoro-

A S R e B o Dy

]E‘Wnﬁé’}!@é[&)@(@ﬁﬁ@drdﬂnﬁérﬁﬁ@l)oxy] -quinazoline, 4-{{3-chioro-4-fluoro-

%%ng %@rgi%cﬁﬁﬁéoﬁgmﬁm%ggg ﬁ%rpﬁoiln -4-yl)-1-0x0-2-buten-1- -
ﬁ}iﬁn&ﬂ -P) oI | n@fheafc?gpqmﬁéﬂmle' B-[(5-Yhibr&uRiorb phefGhaminol

oXy- qui naz

&f-(S0-emrietidZopremarpholiméiyleethpry | Nifethoxy-hoipzelie;14-[(3-
e T R e Bl BN et sy minol-1-oxo-2-

Butbo3-@hdraine)4- cEycIoprop Imethoxy‘qumazollne 4-[(3-chloro-4-
fluorop enyl anm no i met hyl am no) -1

flupxephemiieatinal- 6-3{ﬁ4]-@h[\lnéj}ne1hylam|no) 1-0x0-2-buten-1-ylJamino}-7-

R B P SRR phemy sty aipal 44N N-bis-(2-

meﬂimay-)etlwlhﬁhi)ﬁ@)m Pﬁ%%??m 2yNaineo} 7-yydiepropgimethoyg!
Uinaaing 14 SRR e iARINoBG ({y-e-methexsra iy ehghyt-
drﬁlnm?td}éﬁ& gu&erw -yl a mo}- -%c!og{op}/lmeﬂ]oxlgr%um?zolltnﬁbdf); R)-(1-

phwnwbeﬂﬂyl amjina}-G- ({FR)[I\K(E tt@sthoxy—ethyl) -N-methyl- amlno] -1-0x0-2-buten-1-

g‘f#g})o? Xlgig%)n@rﬂrﬁ wgrlqun[lazo lnenﬁ [“-'%X 1-p S hr}/)}i ethylfmmlng] 6-({

[ML l(ﬁmﬂw}oﬂy ah- QW%tWId?ﬁ%M%QLBM@u't&ﬁ ~yllamino)-7-
yﬁ henyl = et hyl ) am no] ’
pres piuin@zoling| H-[(3- ahbrqfn faorop)eriy Jaxtnal-Gide(N,N

cpmétﬁgla}rﬁ motf C]) 0>Z0 2-buten-1-ylJamino}-7-((R)-tetrahydrofuran-3-yloxy)-
quinazoline, 4-[(3-chloro-4-fluorophenyl)amine]-6-{[4-(N,N-dimethylamino)-1-oxo-
2-buten-1-yllamino}-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline, 4-[(3-chloro-4-
fluorophenyl)aminol-6-({4-[N-(2-methoxy:ethyl)-N-methyl-amino]-1-oxo-2-buten-1-
yl}amino)-7-cyclopentyloxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)amino]-6-{[4-
(N-cyclopropyl-N-methyl-amino)-1-oxo-2-buten-1-ylJamino}-7-cyclopentyloxy-
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- 18

20

oye bageriapsdomret hoxy- qui nazol i ne, PCT/EP2006/061680
4-[ (3-chl oro-4- quorophenyI)Q%& ﬁ% 6-{[4- (N, N '

di met hyl am no) - 1- oxo- 2- but en g amno}-7-((R)-tetrah
ydr of ur an- 3-yl oxy) 15 qui nazol i ne,

4-[(3-chl oro-4-fluorophenyl)am no]-6-{[4-(N, N-di net hyl

am no) - 1- oxo-

2-buten-1-yl]am no}-7-((S)-tetrahydrofuran-3-yl oxy)-qu

I Nnazo

ﬂPl?@FBBT%@ﬁ?&%?‘H@}A gU?r{)@h[Bﬂyl Jaminel-foidr(NN-dimethylamino)-1-oxo-
Qttmféﬁ 1'3!;|]ﬁﬁlh?zﬁ 72{&%%@&7&@&??&3#%??“%0“] quinazoline, 4-[(3-

am no)-/7-cyclo ul nazo
(B4cfcsopheryJaninopbdi#y(N, ArdinwthBaiiins)-1-oxo-2-buten-1-

gﬁhﬁ@b?%%g#y%@ %[’:\a?ﬂ)ﬁlglggmﬁfau%a%ﬁneen 41 [(gle]tﬁ%yrll
6héﬁ;ﬂ£a¢ﬁh@}-@ ﬂb%L(Q%éﬂfb@(%dthéW Rftlindroiihd; 4N Mesbraiahy !

am no

Bugrepbany)amineli7 8y (nrorphefin-gyék prowyiewyl-Graincarbpmaianinol-
%18?@'"%3‘?1' [I&I'-’{?@ Rﬂﬁwl) tﬁY'P]%T rkg))] {6[% ?Wroxy—phenyl) ~7H-pyrrolo[2,3-

'ﬂ!‘[ﬁl}j’l’lnﬁ(ﬂlhﬁj @Jafyanc)wdlf(@chkﬁomdﬂ@cﬁméhenyl)amlno] 6-{[4- (N N-

| (S)-(tetrahydr of 241) met
é.,nleﬁgyla%p% -@51)3525195&21&1 Y ooy Fethony oumalng e hae)-4-(3-

RSB IRTIGAY)-phgrdy bR o8 ABHe RS UHBHy PEF9hbolmethy1-

W"WQF‘}WM?*”BW[M ([133KW'BW|)3ml'40M Y H4pi( BB+ mefriyt-2-oxo-

T%E' {y bﬂg% )Zzl?mtﬁgﬁ%h ﬂnOéQA(WBﬁ'W(gwnmIﬁ?} ¢-[(3-chloro-4-

Wdrbﬁh@rﬁﬁ)a?’mn@] BY[4- Qﬂﬂh%hn-4 )-1-0 2 buten-1-yllamin %\17
Soheny !y Amine

chl’or o-4-fl uoro am no|

[&Iﬁeh'@hh9w0&lman03~ymmmwiﬂutrmzoﬁnql 4- [e(ﬂmhlx}ro%ﬁuhmpﬁeqyl)ammo] -6-
hi 4.
PR iSRS SR nnH o2 buten {2 AmringREs L
[Pﬂéﬂﬁhi/dl@‘flﬁrﬂha-?l)méthdi@}@iﬁtrﬁ‘tbhné04 [(3-ethynyl-phenyl)amino]-6-{[4-
uran- 2-vyl nazol i ne
&-F-gipethyl- éi@éﬁwomhﬂkmdam)ﬁo?xc&?{l{mewlR)llasmn@}—nwnazow 4-[(3-
s RS B R &  s R IRl sy o1 7

nnettm tquinazbliné 34<{8- dﬁlOroMWoﬁ:ﬁl@ﬁéﬁsﬂl;ﬁﬁﬁlo] 6-[2-(2,2-dimethyl-6-oxo-

nﬁguéw%ﬁﬁ%%%?lﬁsigyﬂéx tﬁtrabmfpﬁﬁam%y&mﬁmoxyl-smazow 4>

A SO B e g7 2 R & g ety eioxp rarpholi-4 vy ethoxy} &
Sy ((tetr@thydwturanﬂ-ydbneﬂmw}ml)taazmmie d-[(3-chldrosd-fluoro-

| | 'Fg%enly 2 &eﬁs Zﬁ%i géﬁ""ﬁ’%ﬂ)‘ r‘%‘e!g]hg@' i &ig@%b%{g}?ﬁeqhoxy-

25

30

rﬁéz%lﬂéhéﬂ?éd ciﬁ]BRP—W-fbt%—‘b%n?I’)ér{w& 6- [1 ~(tert. butyloxycarb)?nyi)

5, 5- di met hyl - 2- oxo- nor phol 1 h-4- - 0X0-2-Db

'Himﬁlc_ﬂﬁ}‘L yjakylaZ-onethexy-guinezoling 4- erbm-ﬂw@-phm&)ammo] -6-

2029%&%%5f—iy.lexg’)-yrwseg}qg(g-xqﬂir_aa,z_oline, 4-[(3-chloro-4-fluoro-

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

| yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-methyl-
A piperidin-4—yloxy)—7~methoxy—quinaquine, 4-[(3-chloro-4-fluoro-phenyl)aminol-6-{1-

[(morpholin-4—y|)carbonyl]-piperidin-q-yllq_xy}~7—methoxy~quinazoline, 4-[(3-chloro-4-
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30

'chb@l?syﬁ%ud?am' ine, - PCT/EP2006/061680
4-[ (3-chl oro-4-fl uoro- phenyl)am no] 6-[2-(2, 2-di net hyl

- 6- oxo0-

mor phol i n-4-yl') -ethoxy] -7-[ (R) - (tetrahydrofuran-2-yl)m
et hoxy] - qui nazoline, 4-[(3- ch to ro-4-fl u o ro-p he
nyl )amno]-7-[2-(2, 2-d

nmet hyl - 6- oxo- nor phol i n-4-yl ) - et hoxy]-6- 10

S)-(tetrahydrofuran-2-y nazo
%I( o é)pryj}qg%llmo}-ﬁ-tj{a,r[(jnethoxg/methyi)ca]rboqnli(ll] pli:zlel'ldln 4-yloxy}-7-methoxy-
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phenyl ) am no] - 6- (tetrahydropy;&gﬂé yl oxy) - 7- et hoxy- qu
nazol i ne, 4-[(3-chloro-4-

fl uor o- phenyl ) am no] - 6-{trans-4-[ (nor phol i n-4-yl)carbo

nyl am no] - cycl ohexan-| - yl oxy}-7-methoxy-qui nazol i ne,

4-[ (3-chl oro-4-fl uoro-phenyl)am no] -6-{1-[ (pi peri di n-

1 yI)carbonyI] pi peridi n- 4- onxy}-7-nethoxy-quinazolin

-C 4-f | or 0 henyl .
|n%, ‘P hSSQ r{:»,\ﬂ pﬁ@rgh@pyli{aﬁmng] -64(tefrahydropyran-4-yloxy)-7-(2-
%1@8&2!461 'EJ‘ é‘fﬁBJ?qulﬁﬂéi&ﬁ'\ec \49[ 3’Bﬁ%ﬁ)—ﬁ-ﬂL§b$o-phenyl)amino]-6~

ul naz

4w[tr@hydegran~4-yﬂ¢xyt)fTe(ashmrﬂyar)®miMny&mihoaatbeﬁ)-quinaz_oline, 4-[(3-
%,éar‘? S 1@0?{8[%@% Q‘}ﬁ%—?P F()éﬁ)ré'rigfr}/ 1%‘¥%fb%_nnﬁtpl?oxﬁldi 2 Yloxy)-7-
hhemms quazbnr@mnms cﬁfc{ré -ATRLHROGHYDRRING6Y Rer i di n-4

| ox nmet hoxy- et hoxy) - qui nazol1 ne,

mnpr(ltaca;rhpaylmeahsfhmr&uweyiwy)amapow flingzoking, hoxy- ac

e e s NIRRT Floarbony-N-

Fhétl(l}a amimm}‘-!byciahemﬁ-)i %%W)]T-ﬁ'%thoxy -quinazoline, 4-[(3-chloro-4 -fluoro-
tetrahydropyran-4-y y]| 7- met hoxy- qui nazol 1 ne,
@h[gl@)g)egﬂqngi ~§=(gisr4- [{Mr[gnorpho in-4-yl)carbonyl]-N-methyl- amino}-cyclohexan-

@Wﬁﬁfyﬁmﬂoﬁﬁ%&ﬁﬁ%‘he{ Dt 4-BhIOPS- UK rd-pHeh§ A MR 6-(iS-4-(N-

Kmydrphglin-F-ylijstipbeyyHN-eatiofliameino}-cyclohexan-1-yloxy)-7-methoxy-

ﬂ?%%ﬁ'ﬁgﬁl ?rl?i CFIl uo @t&ﬁg %&Y@F F9%]rféyﬁiﬁséi‘lgfﬁ-_’-'r-}_e_tg}@r@,sg}@hc;l‘lylamlno-

g S hey Y el H{3sohigrasd fuoro ghogyjminol-&

§1]:rryatr)a;‘lewdlqhqmyb9rpeddm-4-y§mq>)-37}-et25xy -quinazoline, 4-[(3-chloro-4-fluoro-

Gne R e e B hanSsuiphanyipiparidind Yoy g thony-pthoxy)-

Q(M)azolmt['(%bﬂo%umblm%ngl)ammo] -6- [‘iI (2plmeérr1cl> Xy-a acetyl) puperldln—

(3-et hynyl - phenyl ) am no
xy]-7-(genathexy«l gwtqulm@zohne 4-[(3- chioro 4- fiuoro phenyl¥am|no] G-

g&%g %c%&ﬁé(@y q %Bﬁ@éﬂaﬁa -ch;x)y?g ﬁﬁﬁ?&&%ﬁéﬁ& RS”X -[(3-ethynyl-

IdhéNﬂ)wmhorﬁ{ﬂ{fdmuwmmdwwiﬁbrr@m(tﬂ- ony; -7- rnethoxy—

i perjdin-4 oxy- et ui nazol
qwga%q!a g [63- yl-é@enyl}ammo] 6- (tetrahydropyran 4- ﬂoxy] ~7-methoxy-
ﬁﬁ]ﬁé‘i’c%l "[gi cﬁroﬁ 4%]3?%%%{3&41 NP RILATN-fpiBEREIH-!
w}qamemyﬂ-r@fmemyf la[mm Mx}amﬂ—ybkyﬁ?{rﬂeibbkvwmwhb 4-[(3-

otk 0BT PG s SR B A e e PSRy 1-yhoabomyIN-

s hiRgtydishexdmkA-loxy)-7- AfUOrO-
chmo Ry uyor il e hgn ?ox%) methoH QUmaﬁoIme 4(15 MS chloro ;J; fluoro

pf@qyj)amlm@twg-ﬁlﬁmnmmn%yl carbp('lslacrhnobmmlméxélmb-yfoxy} -7-
%%ﬂ%ﬁ?%%@%gﬂ [@ c[:hciof$0 -fﬁjoro P enyl amlno] -6-{1-[2-(2-oxopyrrolidin-
1-ylethyl]-piperidin-4-yloxy}-7-methoxy-quinazoline, 4-[(3-chloro-4-flucro-
phenyhamino]-6-{1-[(morpholin-4-yl)carbo nyl]-piperidin-4-y|oxy}-7—(2—rnetho>ky—
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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3 PAYsr @Y §4gohexan- 1- yl oxy] - 7- met hoxy- qui nazol i NnepcT/EP2006/061680
4-[(3-chloro-4-fluoro 5

phenyl ) am no] - 6-[ci s-4- (N acéﬁ/tQTEN- nmet hyl - am no) - cycl o
hexan-1 -yl oxy] - 7-met hoxy- qui nazol i ne,
4-[ (3-chl oro-4-fl uoro-phenyl)am no]-6-(trans-4-nethyl a
m no- cycl ohexan- 1-yl oxy) - 7- net hoxy- qui nazol i ne,
4 [(3 chI or o- 4-f | uor o- phenyl ).am no]

(IN- net hanesul phonyl - N- met I am no) - cycl ohexa
@r&qnw ow)r@mq;&g,xy-qwnﬁaquq |4e[(3 chloro 4-fluoro- phenyl)ammo] -6-(1-

AR B PR SOLRLA 02 FB uoo
ph[emal)a:hlmﬂ-ﬁ— -isbpapyicxiyeanbonghpipetidbr-4-yloxy)-7-methoxy-

t r ans % {ﬁ(%(ﬁgﬁﬁ %Iggrqig%/@{%}iﬁ%gggﬁgigg%ewylamlnoncy}/clohexan-
f} épgé,g?ﬁlh%rtﬁb)éy -GhinaES R 0y 3-LABrE AL s rbdoHeyBafifmté1Ydis-4-IN-(2-

mathorgl-aeetyyN-methilearpinol-cy¢isShexared nadwyd+ Hmathoxy2qyingroline, 4-

ﬁ(? ﬁ%llnyzlﬁﬁeﬁ ﬁgn’{brﬁ)jr%f%u&%q (HB]4 )éloiqi) -7-methoxy-quinazoline, 4-[(3-
enﬁmwap@@rwl}amms] 611 RerétnBx a8 VRipéridin-4-yloxy]-7-methoxy-

met hoxy- qui nazol i1 ne,

quinezZokne, dr i3-ethyniddbe prdaminoks-Hol mergholisyhyicpibosyi-eiperidin-

by @}%’?'hlﬁfg’{%o& cﬁ'iﬁh%?&g% ayi r{yf??ﬂllronr@-‘a]-ﬂ@r}?fqepy amino}-6-{1-[(cis-2,6-
dmnd;tbyrymbmnol|na44yt)wﬁbbnp|]wsrm.maw,ﬂmtwawaneihwmnuz@lLne 4-[(3-

t he racennt es

azo ally_in the of
ghlai ﬁd‘ﬁl@r% Pgﬁnuﬁ%m@@oﬂeﬁ(% mwsv!e@prpramnnr%ﬂaca@vonmﬂ piperidin-4-
I
Y8y A8l O BIATOE R HSPLL LGRS SRS APl .15 S
hwﬁaia@ﬁmeDEm?_ 1]Him:rt2|5 ylweabblyﬂpp@feadrredi-yloxy} -7-methoxy-
IR e e MR AT TS AN
ﬂTeEK@cy@ﬂ“Wfa%iﬁogda%rﬂmttﬂﬁéhdlﬁm gl%ltﬁeam Gthoxy-q qum zoline, 4-[(3-

(mor phol i'n- 4- vyl 0X0-2- but en oprop
|ﬁ@1*ﬁ-dww@whﬁa)zlaﬂmm] 64 12athyl-piperidin-4-yloxy)-7- methoxy—qumazolme

ﬁg@ &ﬂé ﬁoh&'ﬁhgpﬁ M%Wﬂf’i met%xye(t{nﬁacarbonylf%pendm 4-

)Zebjb}t-'ﬁ—melh(ykﬂ-qmnﬁﬁbhﬂe [4-[63- -dwlcﬁbfﬁﬂu&boé]hérﬁﬂbf%lﬁb])-@{ﬂ[@

'%w nazol |ne 4-[ chl'oro-4- fluo ro-

§hosypranyt 5511"60)n%qmnylhpmtdﬂmﬂp«my}ﬁnmmxy-qwnazolme 4-[(3-
O e B oD IRGF tiatnapesyiphory ety aino)

cw:ld’rgelx)anN—yloxy] -7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro- phenyl)amlno]-s-
7-cycl opropyl m

matlg tsﬂﬂmqtﬁ oarzzpr[%(%:?/glgﬁe%alk %-yloxy] 7- methoxy-qum)ézollne 4-
[e3- BME&Y& 4911%?51&%9%%&@)]76-8@15(3 rREh PRSI REX AN 1N oxy)-7-

zol I ne,

| methwmwo)aam #(3-ehipfosd+fluprgpbenyl)amirio]-61[trame-L2(Nut

rﬁgfh]ah%slll%ﬁ]o H}?Illil]methyl-aminb)-"cyclbhexa n-1 -onxy]—?—methoxy—quihazoIine,
4-[(3-chloro—4-fluoro-phenyl)amino]—6—(trans-4-dimethylamiho-cyclohexan-1 -yloxy)-
7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(trans-4-{N-
[(morpholin-4-yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-
quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[2-(2,2-dimethyl-6-oxo-
morpholin~4—y!)~ethoxy]—7—[(8)-(tetrahydrofu_ran-2—yl)methoxy]-quinazoline, 4-](3-
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[ (tetrahydrofuran-2- yI)neth0é¥% ﬂylnazollne
4-[ ( 3- et hynyl - phenyl ) am no] F
(5, 5-di net hyl - 2- oxo- nor phol i n- 4-yl ) - 1- oxo- 2- but en- 1-yl
] am no} - qui nazol i ne, 4-[(3-
chl or o- 4-f | uor o- phenyl ) am no] - 6- (tr ans- 4- net hanesul pho
nylanino cycl ohexan- 1- yl oxy) - 7- net hoxy- qui nazol i ne,
m noj - 6

| L(é{‘%’&sé‘ﬁ orb%ﬁleé{al uoro@%f%%@@wwpfeﬁnyﬂmmn%4 -yloxy)-7-

%éth&q? bFNaQoﬁné '4-1 ?Q:hioro +4-fiuoro, phc?rayc)ammo ?(1 cyano-p iperidin-4-

phenyl’) am no mor phol I n- 4- bon
wMyg}Vd%?Myfmmaﬁoﬁneqamm agiximab, optionally in the form of the

ﬁ#e&ﬁ%t% §p§ 4@%,-]@&0(1,5’&8,@’0%3}@1[}3 eo? ép]t o[nalhsr |2n 81 of the

thﬁﬁa&blﬁglﬁ:aW 8¥ddptableridnd yidifibh %R@'thé?@of the solvates and/or
4-[ (3- et hynyl - phenyl ) am no] - 6- (1-acetyl
bV@@?%th@rﬂo@l oxy) - 7- met hoxy- qui nazol i ne,

- 4-[(3-ethynyl - phenyl ) am no] - 6- (1-nmet hyl 10

pi peri di n-4-yl oxy) - 7- met hoxy- qui nazol i ne,

}t- |$ @artmlarm@remm wittiih Itleg s6ofié of the present invention to use > those

nesu I i peridin-4-yl ox - met hox ui nazol
ug§’r ﬁ@,greg selected from amg%g 4-[(3- chioro-4-

Rligioy %@2?5‘?3”,126{%4&%?%@4 O bk S HRRH-J by 74

I nazo

awc[lcgmoomlmtboﬁy-hwmzohmmmqi(m)amm}ryﬁeﬂhy}){a(rﬁaojeﬁ-{[dé(yr&irpholin—4~

gl?f Zeé:)fa({jp?pnlﬁe%}ﬁoygl;}miﬁohgtq%%peamlwgpipﬁgoline 4-[(3-chioro-4-flucro-
e R A e P oMy serRden
yllamiogy] [YshﬁEHahydfog-uBnézyil)oxyé-qumazol:ne 4-[(3-chloro- 4-ﬂuoro-

é’&éﬁﬁ%@"lgfg B8RS gk %rn%“n A5 35 et ky-
qmmagahcrﬁ( gt[g@?qﬁnﬁﬁ ﬂ’udrwﬂweﬂyl)'a?ﬁth@]% (TANFZ Phéthexy-ethyl)-N-
%ﬁwaﬁaﬁﬁ hioxe- %—butﬂmﬁﬂl}mw}&wﬁ@pmfmﬁtmm-mmﬂ@hne 4-
(S PRRN NI (RIS mohveipyep Y et amipo-1-oxo-
2vbetar- rblryd)}layrhmdp?-cyelopropylmethoxy—qumazoline 4-[(3-chloro-4-

tN- qggopagrp(!%rwﬂpi;ﬁgi[tﬁ- 5 methoxy—eth )]N7mget}\ypg)r(n¥no u.{ 3%-02| buten-1-
;Fl 418 o@%})@&'ﬁ&ﬁé'”@u TS Lf‘ (§ JRRSBY4- AL RPHERGH AR5 ]-6-{[4-
(JN [\l(dsnmrhfhyiamum)ﬂ om«i—lmhtenyl—ylaamrlnn]}—mf(m-(mtmh#dl{offm[ah@

e Bskguinezelne: dylie-gHhmslobgeraeiRahS -)isdgymethopsethony)
cliLgp(f)e]Vchmen aZ{giz) -(ephényfilethyl finihe]-69a4mdrokRpRe MR AL p#BI0[2,3-
d]mﬁlrﬁ;ﬂm@ %%Eamﬁrﬁd%phbfm‘ﬂryﬂQOTQPW]WHQBES {[4-(N,N-

chrg’?%ha;‘léﬁ\ r!) i gfq? lﬂgnzl' WAL Ao b Rt "F1(R)-(1-phenyl-
ethyl)amino]-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-ylJamino}-
7-methoxy-quinazoline, 4-[(3-chloro-4-fluorophenyl)aminol-6-{[4-(morpholin-4-yl)-
1-0x0-2-buten-1-yilamino}-7-[(tetrahyd rofu‘ran—2~yl)methoxy]-quinazolihe, 4-[(3-
ethynyl-phenyl)amino}-6-{[4-(5,5-dimethyl-2-oxo-morpholin-4-yl)-1-oxo-2-buten-1-

yllamino}-quinazoline, 4-[(3-chioro-4-fluoro-phenyl)amino]-6-{2-[4-(2-oxo-
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phenyde ab4w] - 6- ( 1- met hanesul phonyl - pi peri di n- 4- pEea¥>006/061680
- 7- met hoxy- qui nazol i ne and ]
4-[(3-chloro-4-fluoro-phenyl)5@?#%]-6-(1-cyano-piperid
i n-4-yl oxy)-7-nmet hoxy- quinazoline, optionally in the
formof the racemates, enantionmers or diastereoners
thereof, optionally in the formof the
phar macol ogi cal |y acceptable acid addition 30 salts
rates thereof

th t / h
SR B4 PR, b S RIR MetbP e LaRIey 41(3-chioro-4-
I ¥ d
G- PREnARIHIMONG (TR A ARAR EfSelon RIAR) PRIBIRELAS
aivinazeliagt4-[(Behlevatfiuero- phdem)d mhebﬁdﬂaﬁsﬂm anong

eﬁh%ﬁ%@ﬁlﬂ%@lé%ﬁ‘g%?%ﬁgr o8t on‘{ g%xy?%‘%g hoxy—qu’mazolme 4-[(3-chloro-

h&‘ﬁildmﬁif'hsmﬁéltﬂlridg @@Ebea h)hﬂ%@ b?t@int?a %y) IAEHERYQRfirfazotne, 4-[(3-

E;droacetate enzoate | drom I at e,

Pretul Mfﬁt@er’ﬁvamc&r& fh[(morphqlm—éw»aaamyl] piperidin-4-yloxy}-7-

RAPGRHGRE A2 e, S SREDS P o BhanyDomipal Siaipersiges vioxy) T

h}&lhwby qumdeolrdmdﬁ[@&@hwm%ﬂumﬂbmmﬂhﬁ@]eﬁ -[1-(2- acetylamlno-
8¥drofunarate and_ hydr omet hanesul phonate. 10 Exanp

hyYoRiRATIHE- %g@ﬁvk?in%mpéyquzean%sde&?:mhécrr@r-%rﬂugro-

AR RS b SR SRS oo
ﬂlewr@emtpetwf)amlaoj—@éuaxhs-4r[onorpi'ndlln-4-plr}o¢a7bonjrlanﬂra:b]myekﬁiexan 1-

HEs T BBt el R e Rl arSHeord figr Aot Winenige b dfpipericin-
ulw)caftﬁw]tp;péwmﬁu-ﬂaxy}nﬂm&ﬁéx@gbﬁfggbm6‘4 L(Q c%/rolzéﬂuoro-

har macol o]c;l cal lai/ accept abl e aci Ition Salts and

Bb@nldmlm -y aisat-G¥-[frhenpbotin- wpaanbumy] Nxnsthyl-Bgindjecyclohexan-

e Y T N e A
a@ﬂnsebﬁoaylawﬂﬁ@-ﬁycloﬁ@karﬁxfymﬁ 7-nIRG RS GHAE SR, - -[(3-chioro-4-

cceptable salts which are selected fromthe salts of

PIRiANyHREINQIS-tT-mataarssUphEBIRENdi plexy ) -6 methoxy-
g@?gwgufhﬁzaﬂegcﬂl [ﬂ?%ﬂ%‘?@i%ﬂ]ﬁgﬁl&n%é&lq@ a@f—? Héelt??xy-acetyl)

, succini¢. a
pipeddint4rytoxy]-¢- (afmelthanyd-ettnmtﬁgmlmoﬂne, 4-[(3-ethynyl-phenyl)aming}-

- 6-(tetrahydropyran-4-yloxy]-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-

phenyl)amino]-6-(cis-4-{N-[(piperidin-1-yl)carbonyl]-N-methyl-amino}-cyclohexan-
1-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-{cis-4-
[(morpholin-4-yl)carbonylamino}-cyclohexan-1 —bexy}-?-methoxy—quinazoiine, 4-[(3-
chloro-4-fluoro-phenylyamino]-6-{1-[2-(2-oxopyrrolidin-1-yl)ethyl]-piperidin-4-yloxy}-
7-methoxy-quinazoline, 4-[(3-ethynyl~pheny.l)amino]-G-(1 -acetyl-piperidin-4-yloxy)-
7-methoxy-quinazoline, 4—[(3-ethynyl-phenyl)amino]-6-( 1-methyl-piperidin-4-yloxy)-
7-methoxy-quinazoline, 4-[(3-ethynyl-phenyl)amino]-6-(1-methanesulphonyl-
piperidin-4-yloxy)-7-methoxy-quinazoline, 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-
methyl—piperidin—4_—yioxy)—7(2—methoxy-ethoxy)—quinazoiine, 4-[(3-ethynyl-
phenyl)amino}-6-{1-[(morpholin-4-yi)carbonyl]-piperidin-4-yloxy}-7-methoxy-
quinazoline, 4-[(3—chIoro-4-f|uoro-phgpyf)amino]-6-{1 ~[(N-methyi-N-2-



10

15

20

25

30

x@opdees 8o H1- anti hi st am nes preferably i ncl udepcT/EP2006/061680
conpounds sel ected from annag g i nastine, cetirizine,
azel asti ne, fexofenadi ne, o astine, |oratadine,
25 m zol astine, ketotifen, enedastine, dinetinden,
cl emasti ne, bam pin, cexchlorpheniranine, pheni ram ne,
doxyl am ne, chl orophenoxam ne, di nenhydri nate,
di phenhydr am ne, pronethazi ne, ebastine, desloratidine
0zi ne. reference to t he_above-nmenti oned

ﬁeqa%nfqa@raa{mnﬁ&ar&p@m -RipeRgin-dyigy) afmfsﬂ@xm%wolme 4-[(3-
beb‘P@MLmibrb%e‘r‘n?ﬂén@bd]%- -EW P&%r@ﬁ%—g IoXy)-7-methaxy-quinazoline,

pharnacologlc ion sa
3}nhW%wo-ph%yﬁé@ﬁicﬂﬂm4wmmémbﬁﬁm%N methyl-

A SRR K el VB
ﬁhéﬁY'W%PBﬂr@M IN%c@gFIN AriethyI4rAmBRCOIBhbLam-1= o) Mmethoxy-

anon

gmlngzqqlne,|4aﬁ§1c@|!czros¢ ﬂqupm nl}%yé)@gpntbﬂe&-(trans-él methylamino-
élgﬁ&Hrﬁ gi/ W@%omﬁio%%@uwg{oqmé HP[ESh Xhlo?o L1(fﬂ,|oro -phenyl)amino}-6-

[Iti'almsy@i(N-melhhaeééipﬁbhViLféﬂﬁeﬂh?t—@mﬁ‘]d)-’by&loﬁbkéhazﬂbﬁﬁ]élﬁanethoxy-
14]d| bi tors used are

SvBpezing. - @éﬁghﬁg%sﬂ%@pe@i%wl)ambm]aﬁrﬂwsvéah@ewwammo-
decﬂd;/lgé)%‘i’h? ng&(P/Z-‘Y?Shgi g %oéﬁrgga ﬁ{?gt’:hlgl‘& W HRRhenyl)amino]-6-

roepil sterone

Cteim;elcwvdﬂ( raogrhatiher-gilea rBeayl] Namethyl-dningeeyclohexan-1-yloxy)-7-

oy B GRgIinge A-lee hlaip g pra-penypisinake-[2: 2-imgihyi-6-oxo-
ﬁlbrﬂ*ldl%-?ﬂléiﬁox (3?i g@traﬁgﬁﬂfmﬁfg—yl)ﬁ%ﬁﬁ&@?—quinazoline 4-[(3-

3-sul phaté,” fl ur
ﬂdorgr#~fttl@r¢-ah§uylaﬂmlr‘@ﬂ-é (1gmthm1asuw1enyl piperidin-4-yloxy)-7-

Sl e ine 436G 2R Al e iR iakasspyanaspingridin-4-

ﬁdk hﬂhﬁethoﬁﬁﬁ-%hﬂaﬁ@m&’é %nd\%ﬁ_ﬁlchloro-&ﬂuoro phenyl)amino -6 -{1-(2-
( - [ H chl or o- 2- qui nol i KI ) et henyl)[pheny
Metoxyethyl) carbonyl] piperidin-4-yloxy}-7-methoxy-quinazoline optlonally in the

@trﬁ;gfti% é?ﬂ%tﬁ% 8{%%‘?%5]&%{}4 Oéd?x%ytﬁggéo@@%%ﬂwn the

fvema|the pharmacmlogmallplacc@tablermﬁcﬂ eddiBoe®3fs thereof, the solvates

denpafi | sul fi npyrazone, taurochenodeoxychol ate;
EYFUF‘E&Se thereqfy odeoxychol ate, taurolithochol ate,
taurolithocholic acid sul.phate, topotecan,

Particularly preferred EGFR-inhibitors according to the invention are the
compounds selected from among 4-[(3-chloro-4-fluorophenyl)amino]-ﬁ-{[4-
(morpholin-4-yl)-1-ox0-2-buten-1 -yl]amino}-?-cyclopropylmefhoxy-quinazoline, 4-
[(3-chloro-4-fluoro-phenyl)aminol-6-{[4-((R)-6-methyl-2-oxo-morpholin-4-yl}-1-oxo-
2-buten-1 -yl]amino}-?—[(S)-(tetrahydrofuran-3-yl)oxy]-quinazéline, 4-[(3-chloro-4-
fluoro-phenyljamino]-6-[2-((S)-6-methyl-2-oxo-morpholin-4-yl)-ethoxy]-7-methoxy-
quinazoline, 4-{(3-chloro-4-fluorophenyl)aminol-6-({4-[N-(2-methoxy-ethyl)-N-
methyl-amino]-1-oxo-2-buten-1-yl}amino)-7-cyclopropylmethoxy-quinazoline, 4-[(3-

ethynyl-phenyl)amine]-6,7-bis-(2-methoxy-ethoxy)-quinazoline, 4-[(3-chloro-4-

fluorophenyl)amino]-6-{[4-(morpholin-4-yl)-1-ox0-2-b uten-1-ylJamino}-7-
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e dbienShsygand zapri nast, dipyridanole, optional ﬂ?&'T/EIB2006/061680
the formof the racemates, 20 enanti oners,

di astereoners and the phar nmadél %bﬁ cally acceptabl e
acid addition. salts and hydrates thereof. Preferably
the invention relates to the use of MRP4-inhibitors
for preparing a pharmaceutical conposition for the
treatnment of respiratory conplaints, cont a| n| ng 25

e PDE4B-i nhibitors and NMRP4-i nhi b| tors,
?(faf@mahyﬁmfmrbzsyfmthemmwnwlsng adiotvykplonyiieoniol6-(4-

g\s %chr oe '2@&%@{8} ?ﬂ%‘i{' Qﬁ a?t but ggammo} quinazoline, 4-[(3-
dhlmrd)-ﬂdh]’(ﬂ’ﬂ-}dheﬁyghmm]kﬁ (:tra]s $$ﬂétbdn9$ulphonylammo -cyclohexan-1-

3 | ph flurb fen, gl hol
glq’%@b?lrﬁ%@%m@h%agahﬁés% R o-FHprsPaRIYaminol-6-
(ORI AeRy inekiie S1REefoR uBhS:
phamd}t&hnllnai -6;{tl d(molphatioehglearbonyippipetridirkdofioiy) -7 -methbxy-

R TR T
BWlEW@%@@%&@thd&%@ﬂ&d}rﬁéfﬂ%@@éthyﬂ?ﬁﬂﬁérﬁ}%ﬁﬁno] -6-(1-acetyl-

di ast ereoners and thé pharmaco %I cal I'y™ acceptabl
B@eﬂdmyiQWhJs@Iet@Xanmmﬂ@mlaeeé &%@Wﬂfﬂ phewl)amlno]-ﬁ (1-methyl-

RS BB A Bt oot -

nmﬁlmmgull ipletiel -4t wyg.smmeﬂt AR ineNB(3-ethynyl-
cont i ni n?ﬁdg‘e}pﬁgrDE 4B- .P?h |torsd}kIyyq MRP4- i nhlggtorsy y

-1 temprphefipidon jcarbenylirpiperidimnd ylaxy)-d -methoxy-

- gténﬁggélﬁ'@ ARSI ﬁ%rgdpﬁ;e[ﬂ?%ﬁ'{m 3-{1-(2:mefhoxyethyl)carbonyl]-

roebla drost erone
BIpEﬁdml-wqulyhf?enefhaxy{qlmaﬁoane, 4-fGectdbiadiflupro-phenyl)aminol-6-

O T A e e scsp lariesenr Luloars Toethory-
GiFlasmed B FRARIOI ﬂlﬁirb%bl‘%‘ﬁ?@ﬁ 5-fAgs- -(Njgéf‘étﬂfpﬂ-methyl-

salts and hydrates there
amineicyasiohexandnylokg- 'f-mﬂhexyequmaaolm eﬂai(modﬂlbrmft—ﬂuoro—

 ieiReriobRiEadS el b R ape Bl v oAy SRR

@ma;fmm@l ad( 3ahloyo-ACMRNb BeRyB&MitTo] B-Bramai N-rhéthanéSulphonyl-
exanpl e, salts selected from anong the hydrochl ori des,
INyaeist-aminpscyclohexan-1-yloxyl-7-methoxy-quinazoline, 4-{(3- -chloro-4-
fluoro-phenyl)amino]-6-(trans-4-dimethylamino-cyclohexan-1-yloxy)-7-methoxy-
quinazoline, 4—[(3-chIoro-4-f|uoro-phenyi)émino]—6-(trans-4-{N-[(morpho!in-4-
yl)carbonyl]-N-methyl-amino}-cyclohexan-1-yloxy)-7-methoxy-quinazoline, 4-[(3-
chIoro-4-fiuoro-phenyl)amEno]-6—[2—(2,_2,-di_methyl-6-ox0-mofphoiin-4-y|)-ethoxy]-7—
[(S)—(tetrahydrofuran-2-yl)methoxy]—qui’nazoline, 44[(3-chloro-4-fluoro-
phenyl}amino}-6-(1-methanesulphonyl-piperidin-4-yloxy)-7-methoxy-quinazoline

~and 4-[(3-chloro-4-fluoro-phenyl)amino]-6-(1-cyano-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.
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W@Eéﬁe?ﬂh@'ﬁﬁ hydrosul phates, hydro phosphates, porEpanosiostes
hydr omet hanesul phonat es, hydr onitrates,

hydr omal eat es, hydr oacet at es, %94t obenzoat es,
hydroci trates, hydrofumarates, hydrotartrates,

hydr ooxal at es, hydrosucci nates, hydrobenzoates and
hydr o- p- t ol uenesul phonates, preferably the
hydrochlorides hydrobronides, 20 hydr osul phat es,

dr ophosphat es, dr of umar at es and
oﬁ%(ﬂr@dﬁlﬁlﬁéﬁﬂltpN‘d%‘emlwmacomiﬁ:aﬂyeaqdeptahm aciderwhich the EGFR-

%i oer§ ”&%{TQF %gp?@%uog 8%:@8{9%%3@?%%& oilet\ﬁ\(%i:rﬁarl]e e ts%'epec?ed from

Hﬁ%g thiai Hyidrodiokdns] l@ﬁﬂiﬁ‘r@l‘m@@thy&o@&cﬁu h?ﬁ@%&ﬁ)hate

ng to the invention, suc or exa
: Bﬁéfqu@ﬁph%ﬁegh&drometéa@@wlworamemmkoaﬁrtaé@ rcr!g@maleaée,

p ar%@cgaté Ch;{cﬁ‘ag ﬁib%té?r 5&;.-5{@ thPdfﬁMar fjh\/%?)taﬁt@?e,
ereo or rea I'ng ra ory nts’
ag@@bxamgwmémé/ m&&ssawzobﬂé/aaamyﬁmwubman@wphonate,

S f ) p

BERIP Y nydipeioude. Bisabranéie. higroapnatimver otwsghate,

h @ﬁhﬁa@%‘fﬂq{)}/ﬂr&?eﬁ%ﬂ%%ﬁongﬁ content of the 5
ective

armaceut i cal | onpound(s) in each case
should be in the range from 0.1 to 90 w.

EEMBIA oPharad adolbte bk Y Hedisd erez%ﬁ%b«»acfues
PO ands BeR cEREPHH aeﬁo rtﬁbﬁﬂi‘chgfme DRGSR, AlgHans

may be adnministered oralfy in the formof a tablet, as
alhydmgocwmm%élsurlggmgoIlqhe Promipench rosingol, dopiaird, tallpexol

BRA5nd S Dy e 8 AUOES) Bpoatifd agoriss
wdhlbnl thetsicope oftiye presght iveAtoR iNuhidE a r@‘eremeatalm@us
or agueous- ethanollc sol uti‘on or using

B@m iggllvorccepialie aeich agdition salks ahe p@tlonalﬁf hydrates thereof

RHEHTRSF Sty L M BLRP SRS paifoR ol i may
e braichipy the alhevepmehtioned dopdroide ragunistslaoy meant, for example,
pharmaceuticaily 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, chiorophenoxamine,
dimenhydrinate, diphenhydramine, pirbnje:zthazine, ebastine, desloratidine and
meclozine. Any reference to the above-rhentioned H1-antihistamines within the
scope of the present invention includes a reference to any pharmacologically

accepfable acid addition salts which may exist.
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'Wo'z@oa?ﬁ%zieﬁ“' arly preferable if the conpounds o;,c /EP2006/061680

formul.a 1 are adm ni stered orall 20 and it is a

particularly preferable i f tH&¥2¥ e adni nistered once

or twice a day. Suitable tablets may be obtained, for
exanpl e, by m xing the active substance(s) wth known

exci pients, for exanple inert diluents such as cal ci um
carbonate, cal ci um phosphate or | actose,

di sintegrants such as corn starch or alginic acid,

Fixaeares stiPAFantsgonists wefeg"ebbrtlndadelcompomdssemed from among

daag TasPnehageah el L BN PR g hieno-13.2-1-

re,tzlaﬁrmelo[zae%t]m%mbbme%t 8- (2Q3hlmbmhfl)cb @Gﬂyakﬁ‘-1 -methyl-8-[(4-
The E may al so conpri se sever al gers ed
S Bt dHoe ae-eenta- deshiBgo o aeilh 2, ArazsIol4,3-
nal ogously to the tablets wi th substances
%g?%ﬂ?ﬁgeﬁggg for tablet coatings, for exanple
coIFidone or shellac, gumarabic, talc, titanium

' | de .ol . T 06/111549 PCT/EP2006/061680
WS hiiars kg e Syelerady agwce ﬁrss!ﬁ-éatﬁd from among N-acetyl-
RS bi/étéin%s cbivip C&{cﬁat@aﬁlcﬂiféﬁ EFoeﬁflar?drosterone 3-

nunber of layers. Simlarl e tab et c
@bﬁyrmldexfd@ydmﬁmandibstewm 8- sLdphaehdléazepdélramenyl -s-

B RRGe, BSERWRL 174 4 uods, setBriohy. WhaSulbhaiz csradio -
§MQ§FW%ﬂadW@%mﬁﬁé@n§sﬁ$ﬁé gcgulﬁ‘?éigrfg{rﬁﬁ)rt'.;:fén E:ﬁate N5-

|nvent|on may addi t1onalf contain a swe ener su
&mwhm‘tl‘ahwdrcn‘ylalt@rgiycmchotﬂtg,c@ymmlthmrmhg acichsulphate,

LBYEE BRORE i Tndonrom Retaiurgfedh itiotnolc Shi et
aithoteskate, QKB ‘{qrEij?-[[RB inemcﬁérolQ cﬁﬁﬁélm)ethenyl]phenyr] -[[3-

car boxynet hyI cel'l ul ose, wetting agents Such

dlmfbyf@mln@bh@ansmyﬂthncﬂmwitbuoa}pmmnwc acldhhnhapmhyhﬁ -D-

GURsFiT Blotndl e Eathn Bine BRosHR, higbinecis, PRgES, sidenai,

Sufihptrasoms tadeeheAbdSRhBRié dBBrathoffié, téBirodeoxycholate,

“taurolithocholate, taurolithocholic acid sﬁlphate, topotecan,

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-
éuiphate, dilazep, dinitrophenyl-S-glutathione, estradiol 3,17-disulphate,
flurbiprofen, glycocholate, glycolithocholic acid sulphate, ibuprofen, indomethacin,
indoprofen, lithocholic acid sulphate, MK571, PSC833, sildenafil,
taurochenodeoxycholate, taurocholate,"taurolithocholate, taurolithocholic acid

“sulphate, trequinsin and zaprinast; dipyridamole, optionally in the form of the
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Voo sohgiapees may for exanpl e be prepared by m Xb@ﬁ/Eonoafomeao
the active substances with inert carriers such

| act ose or sorbitol and packlﬁﬂ theminto gelatlne

capsul es. Suitable suppositories my be made for

exanple by mxing with carriers provided for this

pur pose, such as neutral fats or polyethyl eneglycol or

the derivatives thereof. 20 Excipients which may be

used include, for exanple, water, pharmaceutically

5RCRIPRILS) BNIRURIAEE, 8 ﬁpmemgndﬂ@e phaanacalegicelyacceptable

ORld QUEHER SaRChhailraiegialy o of s (e o af pundinut
sesane , hono-" or yfunctional al cohols (e.g.

et hanol or glycerol), carrlers such as e.g. natura

O A s B S repa
%hbhﬁé&e&ﬁ:‘aﬂcé‘ﬁ%eé‘tlbb ‘F@rtt‘? %tmgf %%Eﬁ‘él?ng Soﬁ’\lpJéi c&n’ﬁgﬁ‘ﬁng the

act ose and cose
BDEE#B-Iréubltoxa@nsi Mﬁmhmhmﬁbrammdmgttatthe namdatron the MRP4—

DR ) e B0 e e PSR o
sulphhtd, @stradid! Bor7- @%alphaﬂéﬂﬂm'rtﬁbf@éh qndém%tﬁa%% QhdopiBlen, MK571,

of cour se,. cont ai n, apar fromt abovenenti one
taurechglate, gationallyds the formef &Mauamutes, &nantiosles, hiastereomers

30 PR Bh Aol alohbheS ke U ReR o hygcates thereor.

atdisepurationusfleramtiohrs fronPitef recelales &at BE @ailied 60t using
el atine and_the |ike. Mreover, lubricants such as

ﬂ’é‘éwlﬁ knawn frent theeart &28i ehromategrapsyiosrenieal phases.gte.) -

may be used at the sanme tinme for the tabletting

process. In the case of aqueous suspensions the active

By mtchammommal@wub ptmmlanekdagmaﬂltn acaeptabie 4tidy ave meant, for

,enhan ers, or co ings in arﬁ:jltl on to the excipi ents

néa't%s%k?e o0l fromampag the dwdrgchloridesy hydrobremisiess

: Wdrbﬂdﬁésa h@dﬂfs%l&fﬁ?%&f‘ fﬁfdfé;ﬂﬂ)skblﬁaté%hﬂgaFdlﬁé‘t’hanesulghonates

particularly prefera ey are’ adm ni stered

bydronitrates, hydyo meleates |hsyd mqetatﬁs,slwdro enzomies hydsodfrates,
rtnfcfrg}fjn?arjatgs? c)taltfrates da V@)‘(&!Igt ,hy&roggcr:crlrﬁates ft'lydbrogenzoates

and hydro-p-toluenesulphonates, preferably the hydrochiorides, hydrobromides,
hydrosulphates, hydrophosphates, hydrofumarates and
hydromethanesulphonates. R

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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i 20083k gdgl on. I nhal abl e preparations include perep2006/061680
i nhal abl e powders, propellant-containing net ered d/

aerosols or propellant-free: i1B¥al1%bl e sol uti ons,

whi ch.are optionally present in adm xture with
conventional physiologically ‘acceptable excipients.

15 Wthin the scope of the present invention, the term
propel l ant-free inhalable. solutions also includes
concentrates or sterile ready-to-use inhalable

sol utions. The preparatf ULAJHONS, be used
according to the invention are described in nnre
detail in the next part of the specification.

Buitabletfbarnscﬁwmjmmisftratrba @efovexarnplettablees Fsﬁl@enydrlatrons
xture with phy srolo ica

1
axri‘rb&% ?&iscégrngﬁ% le pawdets q>rowrﬁ§0l§hy e@pagﬂné af the
ﬁéﬁ%@t%a%ﬁ@b%&rﬂ@duﬁﬁs) (ﬁéetht Eady ?rﬁﬁfl(? bk the range from

I nhal abl eap ers according to t I nNVen
AdntesUt wh&e.ipreferally §.5 &b 60 o'dé’/omfdrlnatntatxmmosmon i.e. in amounts

ARSI GEn( B v hEFeads RaSEBRRSe rERLIGRS)
polyalcohols (e.g. sorbitol, mannitol, xyIrtoI)

salts g sodi um chl oride, cal cium carbonate) or
'ﬁhﬁmr@@"a eNng Meyebeadminisiered arally initfee forot o tablet as a powder,

V - L0r_di sac ri re, ysed, whi
B8 BI85 15 8, RRRRIBEIARE elfilisds SR o
werpterrsldrﬁw fen bdtnrrﬁi@tere@b?hﬂ@l&‘@rﬂhe sctiveesubrtancef combination
t heir ¥drat es. For the purposes of the invention,

Mayss@VemascBrwdas 45 aneayeasREnssethasslogautien or using
é[g?oogﬁ@@ b 645 AdyuRts] erred excipient, while |actose
nohydr a

e IS nost  particularly preferred Met hods
of preparing the inhal abl e powders accordi ng to t he

AR T e 0 ot B e
&ritéht GFdne Or IMORPBbIMPBLINGS BE ﬁ‘ir{ﬁt{hﬂ 'd&e@ﬁ fo \fAP]:er &%@ér?e;/d |

The propellant-containing inh e aero
@quémrﬁe@bpmng to the

It is particularly preferable if the compounds of formula 1 are administered orally,

. and it is also particularly preferable if they are administered once or twice a day.

Suitable tablets may be obtained, for example, by mixing the‘active substance(s)
with known excipients, for example inert diluents such as calcium carbonate,
calcium phosphate or lactose, disintegrants such as corn starch or alginic acid,
binders such as starch or gelatine, IQbrié.‘_ants such as magnesium stearate or talc
and/or agents for delaying release, such!as carboxymethyl cellulose, cellulose
acetate phthalate, or polyvinyl acetate. The tabiets may also comprise several

layers.

Coated tablets may be prepared accordingly by coating cores produced
analogously to the tablets with substances normally used for tablet coatings, for
example collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To
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A 8Hdd/ AR y contain 1 dissolved in the propell
gas or /ﬂ 5"(?alspersed form The propellant gases %’EEZO%IOMBBO

may be used to prepare the idR&kH¥ ion aerosols
according 10 to the invention are known fromthe prior

~art. Suitable propellant gases are selected from

anong hydrocarbons such as n-propane, n-butane or

- isobutane and hal ohydrocarbons such as preferably

fluorinated derivatives of methane, ethane, propane,
@@h@v@ delgyadoiplenseres mevelytdnompah@htramnemwpen:a;aalso consist of a

B e iR e e B anaY el lot Bybetf vers o

gah@sreaieeagfdmemt gdsgiblyansngl eid é)&h;bléﬁfs ﬁl@hﬁ@rﬁeﬁﬂabé\ﬁéﬁor the
a§,§|)|34a (1,1,1, 2- tetrafl uor oet hane), TQ&2

€!s1, 2, 3, 3, 3- hept af | uor opr opane) and mxtures
thereof The propell ant-driven inhal ation aerosols
used within the scope of the use according to the

Synegre cantainiregythel sative substances e icontidnatibingrtheredd @bcaling fo the
surfactants, antioxi dants,

co-sqal vent s, abl L{I sers,
inYgRien may %‘3 ' oﬁq&%%'sr%swmenez 8Ushhas sapeharig, selgmate,
@fy%eK:ﬂ %W%u{lﬁr él'i'@ aeffatvogi’ é@ﬁ&?ée@né %%‘évbﬂﬁﬁ% QBH"? as vanillin or

Sol utions The conmpoun or mul accor
prarget ¢>dra(m“§1€m oy radd gomtaedsuspenproemadjevants or thlckeners such as
5{)}@ g fre |nhIabIesIut|on |i]alableI

B eBhevmaing Bfusss §nang HoBhts S o Ao Sarple,

cosdoriation L;tﬁ’@d@ct@ 'bf ?dtﬁpé]@bhcﬂs vﬁ!}’ﬁétﬂﬁ/]%%)bxﬂé‘ Y PrbServatives such

sol utions. The solvent may be water”on its own or a
A% erhydsogrbenzoatesand et hanol . The sol utions or
suspensions are adjusted to a pHof 2 to 7, preferably
2 to 5, using suitable acids. The pH rmay be adjusted

Capsgles codtaining emeast rhommaciver gastandds orajcdtsingtieid ebactive
Eﬁ%”g' es of particularly suitable inorganic acids
PURsiaRReS3Mal for examBleiRE Btardret Py naiKingrine agtive substances with

'r’tdoarﬁérls | &5 BetdieaIHRbitd) %ﬁ%k’(i@ th3hd ﬁ"nae'g:;é%imleec%psules.

partl cularly sultabl e organi c "acl ncl

Ssttablb istipposithriesi may be\Wiaae i/ é)(blﬁﬁl@ biyGHhixkie2 @b /cabrig8 provided
ci.d,

89/.215 aci d, tarta CI d, | eic
RS RGeS, $UOF asa rablaty or hebieTty lenedlycdl pa i Goatyes
adésr propionic acid etc. Preferred inorganic acids

are hydrochloric

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) emulsifiers (e.g. I|gn|n spent
sulphite liquors, methylcellulose, stafch and polyvinylpyrrolidone) and lubricants
(e.g9. 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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angd 2608/PRsYg ¢ acids. It is also possible to use pReEp006/061
acids which have already forned an acid addition sar 680

with one of the active substdREé¥ O the or gani c

acids, 5 ascorbic acid, fumaric acid and citric acid

are preferred. | f desired, m xtures of the above

acids may al so be used, particularly in the case of

aci ds whi ch have ot her properties in addition to

thelr acrdlf% g qualities, e.g. as flavourings,

siraldumphnsphats toeeﬂrﬁréwtmgarw@dmmwdsae Btarehs preferably

C

PeldtoRtarEhicgyiatifo 2t the RS, WISAIRGE 1BGRIES g abTnddifesium
Is{echrateh sodiuon Euirg su.rdpmade lasrt:l tahﬁmé@ behiseGatthé wanisstime for the
qg/@r ot her exchﬁhents be added to the ,

g"i' PUNE BIPCEFSe I UGAUSISUSRENSISRS ﬂﬂ%PCfﬂ\rﬁeSUbStanceS may
BUIRRRGInad Q\H’thq}aﬁ‘%u%(ﬂatvﬁ mLéHP{&EHérQ Br cé’{qﬁgﬁgé fftaddition to the
co-solvents are those I ch contal n hydroxyl "groups
6Kmbﬁﬁﬁ$nanQneQBbope e.g. alcohols - particularly

i sopropyl al cohol, glycols - particularly

propyl enegl ycol , 15 pol yet hyl enegl ycol

119§ YRoqirefer FerDif mé)bomﬁbuﬁ@é ef faﬁr"nulag*l e %rarmnlstered by inhalation,

pol yoxyet hyl ene al cohol s and pol yoxyet hyl ene f E
partigulsslydirsferably it theyare adminisiared @nqe@d@mce\aadayr or this

éﬂ@%e%ﬁ@teeé Img)ﬁ@%g rgﬁ.ﬁg‘ gr%%%l tgg{eo&agé @@%@gflteaﬁ farms suitable
foanintoslafion, mMnhalzde ‘préﬂ&rtaﬁ@@ﬁklu& iBHAIBbRNSGNErS,
subs ances i n the pharmacol ogically suitable sol vent

PW laat-cqriaining Birkereredoseagioap s fIroRe!antHieerinbalable solutions,
| I
bRRLAEE aérﬁ.oﬁa@gbﬁé;s%m aﬁg@@ﬁﬂg&@m EQfieHtNaY phisiBGically
am&péalnlemcmleritst he desired therapy, no appreciable
or at |east no undesirable pharnacol ogi cal effect. The
exci pi ents and additives in¢lude, for exanple,

Wlithirathtesstopesafthe @se&nt dnyemtiohhihe, terml ropelktatitdree inhalable.
suc sor

sqQrpitan est s . pol at es
SOt i uden Scerdaes ob siealatsadyderuse inbaiabls palytions.
et aerEr‘rsOWhﬂ:ﬁ%é aRd/dd r,‘;é?‘(ﬁﬁg ryéaﬁw%p&'?ar described in

guar ante or prol on the she I ni s
ese detadum it heXtopartibbtheospedificationr i ngs,  vitanins
and/ or other additives known in the art. The additives
al so include pharnacol ogically acceptable salts such
as sodiumchloride as isotonic agents. The preferred

I%C\%ggm s\%égrcsl ude anti oxi dants such as ascorbic acid,

If the active sut;stances 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), polyalcohols (e.g.
sorbitol, mannitol, xylitol}, salts (e.g. sodium chloride, calcium carbonate) or
mixtures of these excipients with Q.ne.:eh'gther. Preferably, mono- or disaccharides
are used, while the use of lactose or glueose-is preferred, particularly, but not |

exclusively, in the form of their hydrates. For the purposes of the invention, lactose
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300 poRyi19eh that it has not already been used tOpe1/EP2006/061680
adjust the pH, vitamn A vitanmin E, WO 2006/ 1115%,

PCT/ EP2006/ 061680 190/ 215 t d8¥pterol s and sinil ar
vitam ns or provitam ns occurring in the human body.
Preservatives may be used to protect the fornulation
fromcontam nation with pathogens. Suitable
preservatives are those which are known in the art,

particularly cetyl pyridiniumchloride, benzal koni um
éhiherparticyarly @f@férr@d@chmt white factesemongbidegie somoan

I c ' i .
REMRRRI, fere RS FpraBatig e b3 fleRlaeR according t
ltf?aiﬂwentiembg gpiadiegy ?:rﬁd micredlstrayend bgﬁiglalljl hﬁ)tdhg ¢laé @8Mponents
respirator 0 aints are provided, contalning an
gﬁ?ﬂﬁﬂa%fg%reﬂﬂpé%}ﬁafrnﬁaﬁ RMEIAGi ng for exanpl e the words
respiratory di sease, COPD or asthma, a pteridine and

one or nore conbination partners selected fromthose
feepeilanticontiningiahaldbleGesosdtss49 PCT/ EP2006/ 061680

1/ 215 Patent: Cl.ai 1. . Conpounds.qf formula 1, R3 .
YRR PP RBbtagniRG firelqblp ASrRgn R Whigh RIS User gsardic to the
peeaties nthy Sontsa ‘PGis%@RrédﬁﬁtH@ﬁﬂ%%ﬂahﬁ g4s oPirdi&Yérsed form. The
C2. 6-al kenyl, C2-6-al kynyl, C6-1 -arKI or
ggp_ppdjaatv gaseasiwhich may be used fo prepare the inhalation aerosols according
to the invention are known from the prior art. Suitable propellant gases are

selected from among hydrocarbons such as n-propane, n-butane or isobutane and

_halohydrocarbons such as preferably 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,Aanti'gxidants, iubricants and pH adjusters. All

these ingredients are known in the art.

Propellant-free inhalable solutions

The compounds of formula 1 according to the invention are preferably used to
prepare propellant-free inhalable solutions and inhalable suspensions. Solvents
used for this purpose include aqueous or alcoholic, preferably ethanolic solutions.
The solvent may be water on its own-or a mixture of water and ethanol. The
solutions or suspensions are adjusted to a pH of 2 fo 7, preférably 2 10 5, using
suitable acids. The pH may be adjusted using acids selected from inorganic or
organic acids. Examples of pa'rticularly suitable inorganic acids include
hydrochloric 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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%de@/‘ﬁQ% C5 10- het er Oaryl Cl. 6- al ky| ene; R2 PCT/EP2006/061680
denotes H or an optionally rmno- or polysubstitute

group selected from anong cf8¥2R kyl, C2-6-al kenyl,

'C2.5-al kynyl, an optionally nono- or poly- bri dged

nono- or bi cycl ic C3.1o-cycl oal kyl, C6-10-aryl, an

“aromatic or non 15 aronatic, heterocycllc C3_ 10 ring,

a bicyclic ring and a C6-10-aryl fused to a C3-10
heterocycl e, or NRLR2 together denote a heterocyclic
@actly mliccarid dagptic éﬁ'ﬁ’b gigIasid, syceiicgcid dheasic aai.eacetic acid,

|
%ﬁn@@%{:@e&ﬁﬁb?g éﬁf d4et§h lgf%feg%%br a?cfjc%fﬁ@d%tds are hydrochloric
@md&uﬂxbmﬂtmcxaicuwdltwalso Iﬁbsdmtcees@thﬁm@ds Which have already formed
Ol%:?(“g@a%l:tiwts%g v%wo ur?q@? eCt eﬁ/@%\%g@%g Ct the organic acids,
@@cér%cﬂéd 4; ﬁhéﬁ]@éé’id gﬁﬂeoktrlc acid are preferred. |f d)c/aslred mlxttéres of the

C5- 10- het er oar [ ene, used bi
ahbve agy ropy almdbe ysexh pavhmdanly mtmematseraiaca:fmfvhlch have other

R T TN W
BBQ@mbM@aﬁ’éﬁ' éEQEéP'pﬁé @i‘fﬁ@ﬁ&d o’r%%/caﬁﬁc Qﬁld%r%ﬁkﬁé According

roup COR3 wher ei n

the fmvg@tm dds pan@maglygpr@erred:m gsej\hk@mhlonc acid to adjust the
. 6-al kynyl or C6.10-aryl; R3.8 denotes Cl-6-alkyl,
16=a| kenyl, C2-6-al kynyl,” C3-7-cycloal kyl or a
group selected from armng C6- lo-aryl, a heterocyclic

CittvdliP 2Bl She bioHigns hpd8pStdeodbe fFondifkir rhatable
§dlufiond kyéd fdﬁ&hép&kﬁ’c%@yécco@ng-téﬂtﬂﬁé’ Mventibr! PeserreliCGo-solvents
NR3. 8" R3. 8. -10-aryl and a heterocyclic C3-10 ring

Arecthesa w@cfs cqn@@hby@gxyl grewps o PIAr polsr-gwoupkehg! algehols -
baruBkYSropyl alcohol, glycols - particularly propyleneglycol,
polyethyleneglycol, polypropyileneglycol, glycolether, 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 exarhp!e, 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 chioride 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,



10

%Qo&lﬂqw es H Cl-6-al kyl, C2 6- al kenyl or
O onyl . 15 R4 denotes H. Cl-4-al kyl PCT/EP2006/061680

C2 4- al kenyl , C2-4-al kynyl, 69033&); R5 denotes H,

Cl- 4- al kyl, C2-4- al kenyl or C2-4-al kynyl; R6 denotes
H, Cil-4-alkyl, C2-4-alkenyl or C2-4-al kynyl; R7
denotes H, Cl-4-alkyl, C2.4-alkenyl, C2-4-alkynyl,
C5lo-aryl, or OH R8 denotes H, Cl-4-alkyl,

C2- 4- al ken | ; C2-4-al kynyl, C6-10-aryl or ()—| 20 or

rgcapherols atﬂ@'gﬁémﬂérr vitaspins S Prowtaming @ ceheingabdhe giusaar hody.

: acenra?ﬁ\/éas gtrb}i ue%,logt?;t Sof%@&yﬁ@ﬁ%&)ﬁ%@é epntamination with

Pathogends Slfltabw prelsanatives aos @hd@ Wwhich zé KndwnViherie ar,
2, 30 denotes H,

Xfﬁ@:ﬁg Ewe(%yl(gyng@ﬁfgmh?o:@@ Man@m gh@rlﬂﬂcgﬂ:@nzo:c acid or
Eord a5 8oyt e SFLEHRAG oo an

whi ch may optionally be substituted by one or nore

9%2?%tr§§ﬂn%ni§ 8%@9 rg@f%l L(i%éc %\%(o%e]dicament for

the ireatatent of ndepirateryedninylaibts éreab#olwidenr con’@,urlnflg ab enclosed
romati c romat | et erocycl e optiona
ﬁaﬁ%rmtm'eauawéaewwfﬁep hew/dstpseirathnl digeasé, COPD or asthma,
| t
e I NS B TiatlpH Feriets SeiCe i WomithoSe Bescrived
aho¥e.f used ring systemmay optionally be substituted

by Cl.4-al kyl or oxo wherein 10 R2.1 denotes H or
Cl. 6-al kyl which is optionally substituted by a C3_7-

cycl oal kyl, C3.10 heterocycle or C6-10-aryl, each of
which is optionally :
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‘pol y-bridged C3-10- cycl oal kQP”

WQQOS‘HQH%, R2, 2 denotes H or Cl 6- al kyl ;15 orP(JR?/EPZOOGIOS']GBO
denotes a group selected from ogtl onal |y nono- or

t° a C3.10- cycl oal kyl ,
whi ch nmay optionally be fused to a C6.10-aryl ring
which is optionally substituted by one or nore groups
sel ected from anong Cl-6-al kyl, OH CH2OR2. 3, '
COOR2. 3, COR23, CONR2.3R2.4, - O C1.5-al kyl,
O C7.11-aral kyl, NR2' 3R24 _and NHCOR25, 20 wherein a
R2.3 is Hor a heterocycl atentClajmsa| kyl , which may
optionally be substituted by a group selected from
C3_7-cycloal kyl, C3.10 heterocycle and C6-10-aryl,
while this group nay optionally be substituted in
ach case by one or nore groups selected from 25 anong
1- 6- g“lwa}/'}qélﬁgf%ﬂ?”'@q!and O Cl.6-al kyl; wherein R2
4 denotes H or Cl.6-alkyl; R2.5 denotes a group
sel ected from anong C3_7-gycl oal lf{l\,N’a het erocyclic
C3.10 ring and Cl. 6-al ky 'd%I;m optionally be
substituted by OH  3® not esgfa group of
fornula la, WD 2006/ 1K NEP2006/ 061680 194/ 215
~'Y la 6 Y denotes Cl-6-al kyhfegﬁ, optionally
substituted by one or two R2 2,7 whereln R27 are in
@%Ebiﬁase sel ected i ndependently of one another from
-b-al kyl, COOH, CONH2, OR21, and COOR2-1; or R2.7
Xoget denotest S,08@ @rSOyo carbon atons of Y forns a
carbocyclic ring with 3 carbon

R’ denotes H, Cis-alkyl, Cas-alkenyl, Cog-alkynyl, Ce.q0-aryl or Ce.10-aryl-C.¢-
alkylene, Cs.1o-heteroaryl-C,s-alkylene;

- R®  denotes H or an optionally mono- or polysubstituted group selected from

. among Ci.g-alkyl, Cg-ejalkenyl, Ca.g-alkynyl, an optionally mono- or poly-
bridged mono- or bicyclic Cg.1o-cycloalkyl, .C6;10-aryl, an aromatic or non-
aromatic, heterocyclic Cs.19 ring, a bicyclic ring and a Ce.10-aryl fused to a
Ca-10 heterocycle; -

or NR'R? together denote a heterocyclic ring which is optionally substituted by
one or more groups selected from Cq4-alkyl, Cs.g-alkenyl, Cos-atkynyl,
straight-chain or branched Ci.6-alkanol and oxo;

R?®"  denotes a mono- or polysubstituted group selected from among a
heterocyclic Cs.10 ring, Cs.7-cycloalkyl, Cs.1p-aryl-Cq¢-alkylene,
Cs-10-heteroaryl-Cq.¢-alkylene, a fused, bicyclic ring which may optionally
contain 1-4 heteroatoms selected independently of one another from N 0,
S,

or  R®denotes optionally substituted pheny!:
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HOMoskq18g R2 denotes C6.10-aryl, which my  perEp2006/061680
optionally be substituted by one or nore groups

sel ected i ndependently of ond®Abt her from anong
Cl-6-al kyl, C1-6-hal oal kyl, C2.6-al kenyl,

C2. 6-al kynyl, CN, hal ogen, OR2.8, COOR28, COR2.10,
NHCOVe, CONR2.3R2.4, a Cl.4 al kyl ene group substituted
by 16 NR 2. "R 2.2, or NR2. 'R 2.2, or R2 denotes

C6_10-aryl, which may optionally be substituted by one

or nore groups selected independently of one another

= Y. Py . 8.
R e e
C3-7 20 cycl oal kyl -C1. 4- al kyl ene, C6-1o0-aryl, and a

heterogycl,i c C3.10 ring, while these groups may each
opt i oWaFI§Mbe substituted by one or nore groups

| d CL_a: halioal k T
N B 0geEARIES H R dll, G EL g8 Es frary
het er B&{c| denate€T %-alirgl| Gaklafter®l,. Gal-aikyryleCs a-cgbloalkyl or a

het erocycle - Cl-4-alkylene and.a NR2, 1R2.2 Cly4 o
Syl onos! SwupaalectRo Hosm B et 2, SIGOHIVGIC Carofing and a

C6. 10- ary! bic?chngl,%icﬁis@pﬁcﬂ*éﬂ%!s@:ﬁ@tiﬂﬁéﬁi[ﬁ( oRé-oF more groups
denotes NHR2710.1 or a heterocyclic C3-10 ring which
may - opt i ongglegteddrons @meng Goedlky, @ls-alkehily Cos\tkynyl, halogen,

2006/ 11154 eTLEE2006/ 680 [ 215 . 10..1 denotes
H C3-7- cy@Rgal ’Eyl ) 9%’%@%91??‘,8?9"003@“%340 ring " ;
C2- 6-@hkpm! , A -6-al kyl or CL.6-al kyl -O Cl-4-al kyl 5
or R2 denot £81 C6- 10- agl to which an aromatic or

non- ar omat R¢ " c3danptes &, &acgliyleCr s-alkaswhor Gp.orikynyl;

o i GRRAE 2 Brdte S H, RAN- Ak B b G FEPELE G 1O
R*  denotes H, Cy4-alkyl, Cos-alkenyl, Co.s-alkynyl, or oxo;

R®  denotes H, Cy4-alkyl, Cz.s-alkenyl or Cos-alkynyl;

R®  denotes H, Cq.4-alkyl, Co.s-alkenyl or Co4-alkyny:

R”  denotes H, Ci-alkyl, 02-4—a]kényl,' Cs4-alkynyl, Cgqg-aryl, or OH; |
R®  denotes H, Cy4-alkyl, Cos-alkenyl: Ca4-alkynyl, .Cs-m-aryl or OH;

or R and R® together form oxo;

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

2. Compounds of formula 1, according to claim 1, wherein
X denotes O, S, SO or SO;;

R’ denotes H, Cyg-alkyl, Cs.1g-aryl, Cs.1p-aryl-Cq.s-alkylene, Cs.qo-heteroaryl- -

C1.g-alkylene,
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86k 1 yadoe substituted by one or nore groups
1
ct ec? ?rom anong 10 hal ogen, OH, oxo, ON, PCT/EP2006/061680

Cl 6-al kyl, Cl-6-al kanol, CB5-1882#y|-Cl.6-al kyl ene,
C5- 10- het eroaryl - - 6-al kyI ene, COR2.11,

C3-7-cycl oal kyl -C - 4-al kyl ene and C3. 10

het erocycl e- Cl1. 4- al kyl ene; wherein R211 denotes a
group selected fromanong C3-10 heterocycle- Cl-4 15
al kyl ene, C3-7-cycloal kyl and a heterocyclic aromatic
or non-aromatic C3.10 ring, which may optionally be

B LR e Dbl b YiBstp v v
C3- 10 grd\gisesateoteti drom an?halo%Q(WfCﬁZOWﬁONR@ R*2, COOR?",

group seleiR eqd, from anong C2. 6- al kenyl or a bicyclic
ma

ri ng, CQINRC SGmMCMMl?PB@n@Mb&Umt@d bN)Cme@lhyﬂ Qr 0X0, an

opt | oRRETO8H f3nyoEE REKTOLTIE GRfoell i Mised by Crratiy,
sel ecorg, ®Houm f&fmg@’\ %&Wlmﬂhon%y s0bstEltedt B} €apalkyl or oxo and

R3 denpot es Q?routp Ietedfromarmng]a het erocyclic

c3- 10%engTy! fusesl 9 &b §F¢(9F¥C|§, whilg tis Biseﬂug'@dsystem may
ar omagpGoll whi ch

opti ongl 'y gﬁ%ﬁs@ﬁ?{b??%@ﬂg?g géf%&rrs sel ected from

S, N, whergin it denotes 30 C6-lo-aryl-d -6-alkyl ene,
C5_10: heteroar

3] di oRol yl 9 ek %§ W&Wé\'qwsm@neﬁx Wﬁ%@%ﬁeﬁbvo%&w-

or nore gf@yﬁi@alm QQ@HééWIeD@CE?QQ@/e%EQﬁQVhwh is optionally

196/ 215 selected f hal ogen,
O Cl. 6- al kaStMedrhal oal kyl and CO R3.1 or R3

denot gs.2 ph ptionally be substituted by
one orR rmrg ‘geaﬂ;{i'ﬁ@ ggﬁ‘ggt ed from anong Cl1. 6-al kyl,
C2- 6-al kenyl , C2.6-al kynyl, -

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

cycloalkyl or a Cs.1p-cycloalkyl, which may optionally be fused to a Ce.1g-aryl

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

among Cy.¢-alkyl, OH, CH,OR?3, COOR%®, COR??, CONR2*R?*,

O-Cy.g-alkyl, O-C7.41-aralky!, NR**R?** and NHCOR??,

wherein S

R?*® s H or a heterocycle or a Cy.¢-alkyl, which may optionally be
substituted by a group selected from Cs.7-cycloalkyi, Cz.1o
heterocycle and Cg.10-aryl, while this group may optionally be
substituted in each case by one or more groups selected from
among Ci.¢-alkyl, halogen, OH and O-C1¢-alky!; |
wherein |

R?"‘ denotes H or Cy.¢-alkyl;

R denotes a group selected from among Ca.r-cycloalkyl, a heterocyclic
Cs.10 ring and Cqg-alkyl, which may optionally be substituted by OH;

or  R®  denotes agroup of formula 1a,
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-denotes a group selected fr

Waﬂod@ﬂh@@igkyl Cl- 6-al kyl ene-NR 3. 1R3. 2, CN, CQF8rR2006/061680
"1R3. 2, NR3.1R3.2, NHCOR3. 1, CF3. OR3.1,

haI ogen NHCOR3- 1, NO2, SO2NAR¥413. 2 and

Cl. 6- al kyl ene- NHCOR3. 1; wherein 10 R3.1 denotes

H, C1. 6-al kyl ; C2. 6- alkenyl or C2. 6-al kynyl, optionally
bri dged, nono-or bicyclic :C3.10 heterocycle or C3_10
het er ocycl e- Cl. 4-al kyl ene group; R3.2 denotes H,
Cl_6-al kyl,, C2.6-al kenyl or C2.6-al kynyl; 1s or R3
denotes a group of formula 1 b R3.3 1b; mherein R3. 3
m anpng a heterocyclic

be substituted by

C3.10 ring which 20 may «p
one or nore groups selected fr anong CL. 6- al kyl ,
oxo, COR3.3.1, CORS3.3.2, Cl_6-ahk ne- R33. 2,
CHQCC>pyrroI|d|ne and a heterocyclicac3. 10 ring,
wherein a sul phur atomoptionally contained in the
het erocyclic ring, may optionally be in the form of
t he oxide or dioxide; 25 wherein R3.3.1 denotes

C1. 6 kyI 2.7

NcL, & af kGpTeS 6 rRe 8, el i@t Yy fge gy o R

het er ovmbimR%bareamreaw cas'éosél&taﬂ(i}ﬁdebblﬂéﬂtly of one another from

PCT/ EP2006/ 061680 1977215 or R3.denotes a group of

formul a 1 ©1-6@khLOOH, CONH, OR*’, and COOR™; orR together with
one or two carbon atoms of Y forms a carbocyclic ring with 3 carbon

atoms

or R? denotes Cg.qp-aryi, whiéh rr;ay optionally be substituted by one or
more groups selected independently of one another from among Cq.g-alkyl,
Cr.e-haloalkyl, C,.e-alkenyl, Co.¢-alkynyl, CN, halogen, OR?8, COOR??,
COR?', NHCOMe, CONR??R?*, a Cy4 alkylene group substituted by
NR2'1R2'2, or NR2'1R2'2,

. or R? denotes Cg 1p-aryl, which may optionally be substituted by one or

more groups selected independently of one another from among Cg.1g-aryl-
Ci.s-alkylene, Cs.qo-heteroaryl-Cqs-alkylene, Csr-cycloalkyl, a Cs -
cycloalkyl-C1.4-alkylene, Cg.1p-aryl, and a heterocyclic Ca.1o ring, while these
groups may each optionally be substituted by one or-more groups selected
from Cy.¢-alkyl, C1.-haloalkyl, COOR?®, CN, halogen, OR*®, NHCOR??,
0Xo, a Cs.1g heterocycle, a Cs. 7-cycloalkyl Ci.4alkylene, a Cs.q0 heterocycle -
C1.4-alkylene and a NR%'R?2 -Cy_4 alkylene,

wherein

R*®  denotes H, Cre-alkyl, Ce.10-aryl, a NR*'R%%-C4.4 alkylene group;

R*'"®  denotes NHR?*'"" or a heterocyclic Cs.1o ring which may optionally be
substituted by Cy.4-alkyl; '
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MyA2688/4154b C; . wherein 5 A may be a bond_ or PCT/EP2006/0681680
Cl-6=al kyl, which may optionally be substituted by

oxo or NMe2; R3.4 denotes H df~ TiG-aIkyI; R3. 5
denotes a group selected fromanong 10 Ci1-6-al kyl,

whi ch may optionally be substituted by one or nore
groups selected from C3-7-cycl oal kyl, C6-10-aryl and
a C3-10 heterocycle, while this group may al so
optionally be substituted in each case by a group

sel ected fromanong OH, oxo, Cl-6-alkyl, O Cl-6-alkyl

and Cl-6- paloal r_a. oh | € from )
het er ocycl P? 3 %bﬁsrlg aﬁﬁeg&élﬁcl:{glé@@eéﬁﬁgfl' é%”?@‘ﬁ”}"sc“ﬁ alkyl
optional | y subsorQyisedkyyO-@ra-ailkylnor e groups sel ected

I ndependently of one another from anong o0xo,

Cl-6-al kyl, OH, C6-10-aryl, a heterocyclic C3. 10'
br Ng, R@heﬁoﬁésmg-%g@yg%o @%ﬁh Ré?_\ gﬁrﬁgﬁé-BYhSH%-r&%aug ang

NH- C1- 6- al kyl ene-R3.’5.'1 enotes a gro

sel echeigroeyste infosgdics- 10-aryl and a heterocyclic
C3-10 ring which may optionally be substituted by
Cl-6-al kyl; 25 or R3 denotes a group of fornula 1d; *

or O RR?@enofdsRrhrthatic or non-aromatic heterocyclic Ca.qo ring which may
optionally be substituted by one or more groups selected from among
halogen, OH, ox0, CN, Cy.s-alkyl, C1.¢-alkanol, Ce.1p-aryl-C1 e-alkylene,
Cs.10-heteroaryl-Cy.-alkylene, COR?*"", Cs.7-cycloalkyl-C1.4-alkylene and
Ca10 h_eterocycle-C1.4-alkylene; '
wherein
R?"  denotes a group selected from among Cs.1o heterocycle- Cq.4-
alkylene, Cg-rcycloalky"l énd a heterocyclic aromatic or non-aromatic
Cs-10 ring,
which may optionally be substitufed by Cq.e-alkyl, which may in turn
optionally be substituted by OH, CH>OH, OMe, NHs, a Cs.10
heterocycle or NHCOO-Bu;

or R? denotes a group selected from among Cz.g-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 Cq.4-alkyl, OH and C.4-alkanol;

R® - denotes a group selected from among a heterocyclic Cs.1 ring, a Ca.7-
| cycloalkyl, a bicyclic, fused arbma*tic or non-aromatic ring system, which
optionally contains 1 to 4 heteroatoms selected from S, N, O, or it denotes
Ce-10-aryl-Ci.g-alkylene, Cs.ip-heteroaryl-C,.¢-alkylene and CHx-benzo[1,
3ldioxolyl, which may optionally be substituted by one or more groups
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WD 266(1484H49 PCT/ EP2006/ 061680 198/ 215 wher epATRBr2006/061680
denotes C2-4-al kynyl; an optignally bridged, bi cyc-lr I C

C3- 1lo-cycl oal kyl  group, whi ) @ optionally be
subst it ut ed by one or nore groups selected from

- Cl-6-al kyl, hal ogen, OH, Cl-6-hal oal kyl and

O Cl.6-alkyl, 5 R3,6 denotes pyridinyl; or R3 denot'es
a group selected fromanong COR3. 7, COCH2R38, CO\lHR38

S02R3. 8 and. a heterocyclic group fused to a C6-10-ary
gr oup SelistechiragyOHo pelogien) Cy-stabkd Bt i«alkild Omﬁ heéqaiwl 'and cO-

10 or 3 denotes a group of formula le; H * / R3.8
O le; R3,7 denotes H, Cil-6-alkyl, C6-10- aryl, 15 R3-8
denotes a group sel ected from anong Cl1-6-al kyl,

sel ected fraom anon

8. 10 RAFAFRDIS Bt ey Eh edcanticnally by mnaueg%mw more
L{;?S’ e Mo el ’?%@?G'g"mt¢2é“é'ﬁ%>?y0%§%'

NRa8. ORa-remoalicd; Cos-alirydnea® éR%ét@lNoGﬁ)ﬁDR R52

ring; 6- al k , 313,
enot MO RS WepoR P ol OB BBy &bqﬁ.%scazfm RS2
0XO0; aﬁdR@ g.gn@teq—@ NH@ORY:4- al kyl ;  R6 denotes H or
Cl- 4- al kyl ;
wherein
R*'  denotes H,Cy¢-alkyl; Ca.g-alkenyl or C.e-alkynyl, optionally bridged,
mono-or bicyclic Ca.19 heterocycle or Cs.1¢ heterocycle-Cq4-alkylene
group; ‘ ‘
R*? " denotes H, Cy¢-alkyl,, Cz.¢-alkenyl or Co.g-alkynyl;

or R’ denotes a group of formula 1b

L o
R3.3

1b;

wherein '

R**  denotes a group selected from among a heterocyclic C;.1¢ ring which
may optionally be substituted by one or more groups selected from
among Cse-alkyl, oxo, COR**', COR®**?, C, g-alkylene-R>3?,
CH,CO-pyrrolidine and a'heterocyclic Ca.10 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 Cy¢-alkyl;
- R**2 denotes NH,, NH(C1.6-alkyl), N(Cqg-alkyl):

or R3*? denotes a bicyclic ring‘r'or heterocyclic spiro ring;
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Wodeowtiassdd, Cl-4-al kyl, C6-10-aryl or OH  R8 pcT/EP2006/061680
denotes H, Cl1-4-alkyl, CG lo- 35/%&9(” oH WO

2006/ 111549 PCT/ EP2006/ 061680 /215 or R7 and R8
toget her form oxo; and the pharnmacol ogically

acceptabl e salts, diastereoners, enantioners,

racemat es, hydrates or solvates thereof. 5 3.
Corrpounds of formula 1, according to one of clainms 1
or erein X denotes, 0, S SO or SO2; 10 R1

(5"énot H, 9%8PIRA @ JuR of leimplactsii - R2 denotes H or

C _6-alkyl, which may optionally be substituted by one
or nore groups selected fromanong CF3, CN, OH, Nwe2,
Ove, COOH and CONME2, 15 b+ RR denotes Cl_6-al kyl,
tited Ry° one or nore
groups sel ected from cycl oprogyl , Ney\cl opentyl,

cycl ohexyl, phenyl, pyrrolidi nly‘T‘ m dggol | di nyl ,
pyrazolyl, im dazol yl and pyridi nyI whi ¢ch may

opti owéiller@mbe substltut ed by met hyl or oxo; 20 or

Subst 1t ut ol 2 5" Cer el e D e Aiign ALY ﬁ9|subst'tuted by

OR2. 3, CH2OBYe 3r NM&)1, CONR2. 3R2.4, CONH tBu,
Obenzgl NR2. 3R2. 4 and NHCOR2.5, wherein H3 N 25 .
R, 3 Benot deneiesH aethytalkyl;

R*®  denotes a group selected from among

Cie-alkyl, which may optionally be substituted by one or more groups
. selected from Cs.7-cycloalkyl, Ce.10-aryl and a Cs.10 heterocycle, while
this group may also optionally be substituted in each .case by a group
selected from among OH, oxo, Cq.g-alkyl, O-Css-alkyl and Cq.¢-
“haloalkyi,
or a group selected from a heterocyclic Cs.19 ring and a bicyclic ring,
which is optionaily substituted by one or more groups selected
independently of one another from among oxo, C1.-alkyl, OH,
Ce.10-aryl, a heterocyclic Cs.10 ring, Cq.¢-alkylene-R*%,
O-Cs.s-alkylene-R35 " and NH-Cy¢-alkylene-R35,

R**" denotes a group selected from among Ce.10-aryl and a
heterocyclic Cs.1¢ ring which may optionally be substituted by

Cie-alkyl;

or  R*denotes a group of formula 1d;
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_Cl. 4-al k

R20 dosbenosss H or methyl; R2'5 denotes CH2C( CH3) Bg1/EP2006/061680
CH2C( CH3) 2( CH2OH) , cycl open_t;ql b':lt'et r ahydr of ur anyl ,
pyrrolyl, pyrazolyl, im dazol )%/2 i soxazolyl; 30 or
R2 denotes a group of fornmula 1la, WO 2006/ 111549
PCT/ EP2006/ 061680 200/ 215 /Y~Ola 5 Y denotes
Cl. 4-al kyl ene, optionally substituted by one or two
R2.7 R2.7 each independently of one another denote
., COOH, CONH2; or R2.7 together with one or
two c¥h65¢iNatoms of Y forms a carbocyclic ring with 3

carbop at ogendfsQf -%Ik?@ﬁ?%@ %g@gné'flﬂi lr?rrrt])(%/deed’ ‘gﬁaf&gg 8Yo-cycloalkyl

optionally be substitu ne or
sel ecgeip, mdégre maynmptipnally beeubstiubed by cosanmog groups selected

nmet hy ertsbutyl CN, . F _C r {,

& pheligm Cepalith agen. QG T ba R T o

nor phpPP neqendietigyrtipgl;Cl. 4- al kyl ene, 15 wherein R2, 1
denotes NH2, NHWVe, NH'Pr, NH cycl opropyl, NHCH2CH2Owe
or a heterocyclic, non-aromatic C3_10 ring, which may

nt aj t o el 40 38
B ongrosonates.d drln seigEl B SR ERRY . SOCH.R" Eonmr®,
C6. 108&1295%',8 aid athet@rpcpglic groaplfysdibtosal T3l -k @floly, vahich may
group sel ?ct ed from anong phenyl and a heterocyclic
c3_100ptionally g sybstityted Syimetkwl,i y be substituted by

one or nore groups selected fromanong nethyl,

tort-butyl, COOH, COOWe, CN, F, O, Br, OH Ow, OEt

anB® demient grovp;of Z6raulaR2; denot es a het er ocycl i ¢
non-aromatic C3.10 ring which may optionally be

substituted by a group sele fﬁrom anong benzyl and

COR2* 11 -
O Ae:

R®>"  denotes H, Ci¢-alkyl, Cs.1g-aryl;

R*®  denotes a group selected from among Cy.g-alkyl, Cs.7-cycloalkyl or a
group selected from among Ce.1g-aryl, a heterocyclic Cs.10 ring and a
bicyclic ring, which may optionally be substituted by one or more
groups selected from among Cq¢-alkyl, halogen, NR*3'R*82 Cg 4o-
aryl and a heterocyclic Cs.4g ring;

R*®1 denotes H or C¢-alkyl;
R*%2 denotes H or Cy.¢-alky!;

R*  denotes H, Cy4-alkyl or oxo;

R®  denotes Hor Ci.4-alkyl;

R®  denotes H or Cq.4-alkyl;

R’ denotes H, Cq.4-alkyl, Cs.10-aryl or OH;
R®  denotes H, Cy.4-alkyl, Ce.10-aryl or OH;
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Wi bedem 11632006/ 111549 PCT/ EP2006/ 061680 201/ 215-1/£p2006/061680
R2. 11 denotes a group sel ected from anong cycl opent yr,

t et rahydrofuranyl, furan, pﬂ?@@??, pyrrolyl,
pyrrazolyl, imdazolyl, which may optionally be
substituted by one or two nethyl groups, or by one or
nore groups selected fromanong CH2C( CH3) 3,
C(CH3) 2(CH2OH), CH2OWME, 5 C(CH3) 2NH2 and C(CH3) 2NHO00
tBu, or R2 denotes a group selected from anmong
@%-%%Bnﬁﬂgeﬂﬂ@fcfaﬁ"wqxo: 1, 2, 3,4-t et r ahydr o- napht hal yl
and 8-nethyl -8-aza-bicyclo[3.2.1 Joctane; 10 or NRLIR2
denotes a group sel ected from anong pyrrolidinyl,
Iahtﬂ_éhé @:hlamhacqﬂbgigatﬂy_l ?O?épéaglé sautﬁsﬁbil@s‘te?%gmgm iet?ianﬂEMers,
optiona e, substituted by pethyl; enotes a
Sipates) é&é&@%?ﬁﬁ"éﬁ?ﬁﬁ&ﬂ%?f-di nyl, pyrim dine,
benzyl, and CH2-benzo[1, 3]dioxolyl; 15 or R3 denotes
phenyl, which may optionally be substituted by one,

Bwo ofCompourelspfdapsulad, ecterdlig tmoneohglaims Hydr,2, wherein

CH2NH2, CN, COOH, CONH2, CF3, OH, F, d, Br, Ow,
NHCOME,  NR3. 100R32, CONR3.' R3.2, NO2, SONMe2 and

. XH2NHGENBtes29, 8hs0adrs®3 denotes H, Cl.6-al kyl or an

optional [y bridged, mono- or bicyclic C3-10
heterocycle R3,2 denotes Hor Cl1 6-alkyl? 25 or R3

RENOL 880Gl 9 YReflyl, 't Tor Brdpyt K ¥ O 1b: wherein

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

or R? denotes Cy.g-alkyl, which may optionally be substituted by one or more
groups selected from cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
pyrrolidinyl, imidazolidinyi, pyrazolyl, imidazolyl and pyridinyl, which may
optionally be substituted by methyl or oxo;

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

FHy
. N

R*®  denotes H or methyl, N ,
R denotes H or methyl; t
R*®  denotes CH2C(CHjz)s, CH,C(CHs)2(CH,0H), cyclopentyl,

tetrahydrofuranyl, pyrrolyl, pyrazolyl, imidazolyl or isoxazolyl;

or R? denotes a group of formula 1a,
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RBO 2oabemoes4es a group sel ect ed from anmong pi peri db@ykp2006/061680
pi perazinyl, 30 azepanyl, g@ gPy optionally be

substituted by one or nore g 5 WO 2006/ 111549

PCT/ EP2006/ 061680 202/ 215 sel ected i ndependently of
one another from anong net hyl, oxo, COCH3, CONH2,
CH2NEt 2, CH2CH2NMe2, CH2CO pyrrolidine, pyridinyl,

i sot hi azolidinyl-1,1-di oxi de and
thiazolidinyl-1,1-dioxide; or R33 denotes a group of
formula NN NO~1 NNCoNS5or or R3 denotes a
group of formula Ic; Ras N(A R3. 4" 1lc; 10 wherein A
denotes a bond or Cl. _4- ahkyl it may optionally be
substituted by oxo or Nwe2, gdenotes H or nethyl;
R3 denotes. a group sel ected fro-a.nqgg pyrrolidinyl,

pi peridinyl, 15 piperazinyl, norpholinyl, cyclohexyl

i m dazol yl, pyrazolyl, phenyl, pyrldlnyl
benzi m dazol yl, im dazoli din- 2. one, pyrrolidin 2-one,
pyrrolidin 3-one, tetrahydro-thiophene-| - di oxi de

- and azad@hcg\ég'cﬂ 42a|2y|8i118%&fb‘ﬁang‘%hﬁé‘mﬂf’éﬁcwghé’B?‘tJvé{ R27

be subzgltut one’ or ups se
i ndepBhteng¢agh mfdepeademtm tifewnd amxther denote Cy.4-alkyl, COCOH,

CONH; or R*7 together with one or two carbon atoms of Y forms a

carbocyclic ring with 3 carbon atoms

or R? denotes Ce-10-aryl, which may optionally be substituted by one or more

- groups selected independently of one another from among methyl,
tert-butyl, CN, F, CI, Br, OH, OMe, OEt, O-phenyl, COOH, COOMe,
COR?*'%, NHCOMe and morpholine-substituted C1.4-alkylene,

wherein
“R*'% denotes NH,, NHMe, NH-"Pr, NH-cyclopropyl, NHCH,CHOMe or a
heterocyclic, non-aromatic Cs.1¢ ring, which may contain one, two or
three heteroatoms selebted from among oxygen and nitrogen;

or R? denotes Cg.10-aryl, which may optionally be substituted by a group

selected from among phenyl and.‘é heterocyclic Cs.1g ring, which may
optionally be substituted by one or more groups selected from among
methyl, fert-butyl, COOH, COOMe, CN, F, Cl, Br, OH, OMe, OEt and
NHCOMe, oxo;

or  R? denotes a heterocyclic non-aromatic Cs.1o ring which may optionally be

substituted by a group selected from among benzyl and COR*"";
wherein
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200 aoosng 15t hyl, ethyl, OH. phenyl, pyridinyl, pc1/EP2006/061680
pyrazolyl, pyrrolidinyl, (¢ 3‘,21- .51 O (CH)o0-R3.5.1

and NH (CH2)o-R3.5.1; wherei enotes 0, 1 or 2 WO

2006/ 111549 PCT/ EP2006/ 061680 203/215 R3.5.1 denotes

a group selected from anong phenyl, pyrrolidinyl,

pi peridinyl and im dazolidin-2-one, which nmay

optionally be substituted by nmethyl; 5 or R3 denotes

a gro f formula 1d; o Rs. N-D H 1d; wherein D
denot Ko CodanGIER hgiob seieqtad fom ABIBE Cyglanenty tetrghydrofuranyl,

a gt oup. of 7 o YRRl PITEEA, InfgRR whRgFEY difionaly be

wher ei n R3sUbstéuletidy dhe oetvwy meti gngups, B8 by atenot mereigroups
Ovel bpent yFoEsg EaMbAOT CFRRE By £ CHEABH), cH.ove,
pyrrol i di neZehMeNH, Wnng{Cr)NINHCOO-Bu;

or R? denotes a group selected from among Cg-e,-a!kehyl, indanyt,
1,2,3,4-tetrahydro-naphthalyl and 8-methyl-8-aza-bicyclo[3.2.1]octane;

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

R® denotesa group selected from among pyridinyl, pyrimidine, benzyl, and
CHz-benzo[1, 3]dioxolyl;

or R® denotes'phenyl, which may optionally be substituted by one, two or
three groups selected from among methyl, CH,NH,, CN, COOH, CONH,,
CF3, OH, F, Cl, Br, OMe, NHCOMe, NR*'COR®*2, CONR*'R*?, NO,,
SONMe; and CH.NHCOMe;
wherein
R*'  denotes H, Cy4-alkyl or an optionally bridged, mono- or bicyclic Ca.1g

heterocycle o

R*?  denotes H or Cig-alkyls :'; |

or  R® denotes a group of formula 1b

wherein
R*? . denotes a group selected from among piperidinyl, piperazinyl,
azepanyl, which may optionally be substituted by one Oor more groups
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agebbsy e, 2, 2] octanyl or a group sel ected froBbT/EPZO%meSO

anong pi peridinyl, 20 pyrazougl, i mdiazol yl,

i soxazol yl, pyridinyl, phenyl?2BEhzyl, which may
optionally be substituted by one or nore groups

selected fromanong nethyl, chlorine, NH2, NWe2,

phenyl and norpholinyl; R4 denotes H, nethyl or oxo;

25 R5 denotes H or nmethyl; R6 denotes H or nethyl; R7
denotes H, nethyl or OH, preferably H or nethyl; WO

2006/ 111548¢lecioindependetysy oreoanather fremaemong athyl, oxo,

met hyl or LAl I t hyil, r R8 .. .

t oget her f ogrd)rr? @%géeéﬁghgkph@ﬁ@%WM%?’C@T{‘F&(;@'WWO“CHM’
accept abl epgadingl, istitiatelidhoyier, $-diei¢e hh@digzolidinyl-1,1-dioxide;
racemat gsq dh%drat es or so|vates thereof. 4. Conpounds

of foPhY a 9ENORSR PERYRCkTSMHE of claims 1 to 3,

wherein 10 Rl denotes H, "and the phagnacol ogically
acceptabl e salts, diastereoners, enanki OMers, .

racemates, hydrates gr solvagjes ther .15

0 .
‘Conmpounds of fornmul@@ ™, acc¢ording t e of {clains 1
to 4, wherein X degotes S n he
e

a
phar macol ogi cal ly ac abl el's tsiz di ast er 8o rs,

(
enanti oners, racema hydfatles gr sol vapés )} her eof .
6. Conpounds of formula I, according to ®né of ciains
1to b5, wherein 25 R5, R6, R R8 denote H, and the
pharmacol ogi cal | y acceptabl e salts, diastereomners,
ghant Romer denotes’a group of formula 1¢;

wherein

A denotes a bond or Cq.4-alkyl, which may optionally be substituted by
0Xo of NMey,

R**  denotes H or methyl;

R*®  denotes a group selected from among pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, cyclohexyl, imidazolyl, pyrazolyl, phenyl,
pyridinyl, benzimidazolyl, 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 se'!ect.ed independently of one another from
among methyl, ethyi',' O“H,‘p:’henyl, pyridinyl, pyrazolyi, pyrrolidinyl,
(CH2)o-R**, O-(CH;)o-R*®" and NH-(CHy)e-R*%";

wherein
0 denotes 0, 1 or 2
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VG oMy e9s4dydr at es or solvates thereof. 30 WO peT/EP2006/061680
2006/ 111549 PCT/ EP2006/ 061680 __205/ 215 7. Conpounds of

formula 1, according to one $P¥%1%™ins 1 to 6, wherein

R4 denotes H, and the pharnacol ogi cally acceptabl e

salts, diastereoners, enantioners, 5 racenates,

hydrates or solvates thereof. 8. Conpounds of fornula

1, according to one of clains 1 to 7, wherein R2

denotes Co-l,@aryl, which may optionally be .
subst it ut el by HREOEE agrPEP sglesied from atmosg phenyl, pyrrolidinyl,

i ndependent |y of,2na: : A :
L. 4 hal oal kyl . PEBREIrR Bhd iiddZgMARBle  whRhdy botidflly be
hal ogen, OR2. 8, seXIm2ted by @ERR10, NR2. 8R2. 9, NHCOR28,
SR2-8, SOR2.8, SO02R2.8 and SO02NR2.8R2.9 or R2 denotes
Ca_lo-aryl, which nay optionally be substituted by one
oF DR dEindsa RO BLSERMuRM@MONg

C6. lo-aryl -d . 6-al Kyl ene, C5_10-heteroaryl -Cl. 6-

al kyl ene, C6_10-aryl and a heterocyclic C3.10 ring,

whi ch may optionally be "15 substituted by a group

sel ected from anong Cl. 6- al kj Y. 6-hal oal kyl ,

COOR28, CN, hal ogen, OR2-8, CORP8, 7 0X0, a

C3_7-cycl oal kyl -C1-4 al kyl ene, aﬁ?@t erggycl e-Cl-4

al kyl ene and a NR2. 1R2. 2-Cl1-4 -al kyl ene,”™ wherein 20
R2. 8 dbeagins H, CL.6-al kyl, C2.6-al kenyl,

2. 6- | kynyl, a . .2-C_4_ al kylene or
Co. 10Dar yl ?ﬁep@t_eg'&ﬁ%lﬁé@ﬁH Cl.6-al kyl, C2_6, al kenyl

or C2résal fyntb: Pyfenot es
NHR2. 10. 1, CT 6- 2Ip§§ﬁe|¥é- OCl 4-alkyl, or a

het erocyclic C3-10 ring which nay optionally be

84°5: B R grun SRR ebtiiey FNEReES R or a group of
formula 1e; '
ﬂ%]li;}“
o }_ R3¢
0 1e;

wherein

R*"  denotes H, methyl, phenyl;

R*®  denotes a group selected from among iso-propyl, cyclopropy!,
cyc!opentyl, cyclohexyl, pyrrolidinyl, pyrrolidin-2-one, furanyt and
azébicyclo[2,2,2]octanyi 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
meth)fl, chlorine, NHz, 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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W6 LoR)#Ybig Or R2 denotes Cb-10-aryl, to which aBorEpooosinsteso
aromatic or non-aromatic C3.10 30 heterocycle IS

fused; WO 2006/ 111549 PCT/ EP28#81061680 206/215 or R2
denotes C6. 10-aryl, which may optionally be
substituted by a group selected fromanong C6-10-aryl
and a heterocyclic C3_10 ring, which is optionally
substituted by one or nore groups sel ected from anong
Ja6alkl C2- 6- al kenyl , C2-6-al kynyl,

_ 4- gngtasdyl methy| Ohﬁlfbg:uratera:biyﬂ or MetidoR2. 8, COR2. 1
NR28R29 NHCOR2. 8, SR 2.8, SOR2.8, SO02R2.8,
SO02NR2' 8R2-9 and oxo; and the pharnmacol ogically
mwmm’étmﬂtﬁér,foﬂh@&ber eoners, enantioners,
racemat es, hydrates or solvates thereof. 10 9.
Conpounds of fornmula 1, according to one of clains 1

a

%ggﬁgﬁgﬁﬁgﬁ%&lo aﬁ&??@%@@a@@; s(])ai\g glr%gtr%%gl:b rg?%antlomers
saternated, Iﬁydmt@rmrﬁg)!mteétmmw CN, hal ogen, (P 2.8,
COOR2.11 , 15 COR210 and NHCOMe R2.8 denotes
Cl-4-al kyl or C5-lo-aryl; R2.1 denotes NHR2.10.1
1ol Dh@dn‘ibﬂund%%fwﬂmtmaHe%%ébﬁﬂﬁ%tonneR%f diQints qua%t $herkin
cycl opropyl or Cl-4-alkyl, may optionally be
substituted by one or nore groups selectéed from

Cl-4- l,, OH or C6-10-aryl; or R2 denotes

- 10égﬁéﬁ§¥‘ %i ch may, optionally be substituted by a
group 25 selected fromanong phenyl and a
het erocyclic C3-10 ring, which m optionally be
apgdhe Pé@@ﬁewomaim@@qeﬁtablg@@m jastereomarse geantiomers,

%ngates,msad?%o%%s thereof.

5. Compounds of formula 1, according to one of claims 1 to 4, wherein

X denotes SO;

and the pharmacologically acceptable saits, 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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and 200821 1pbar macol ogi cal |y acceptabl e salts, PCT/EP2006/061680
di astereoners, enantioners, fég’ hgcermt es, hydrates or

sol vates thereof. WD 2006/ 1115z 5 CT/ EP2006/ 061680
207/ 215 10. Compounds of formula 1, according to one

of clainms 1 to 7, wherein R2 denotes a group sel ected

fromanong Cl1. 6-al kyl, C2.6-al kenyl and 5
C2.6-al kynyl, which nmay optionally be substituted by a

feo. 1637 eCLﬁm%%éégﬁr‘nu%E”a%c%tﬁ@?%ﬁ%'@Ea'@ms 1106, winrein

FI2NREehBRsd; COOR2. ' and CONR2. 1R2. 2, which may
optional Iy be substituted by a group selected from
anong C3. 7-cycl oal kyl, C6.1o-aryl and a heterocycllc

?Biﬁ?ﬁbﬁﬁﬁaﬁ@%ﬂﬁamci thtfe bR B etmets erantipmers.

pagErgated, Rydrhted or $alvdtesittiarayf., C2. 6-al kynyl or  oxo;
wher.ein .1 denotes H, Cl-6-al kyl, C2.6-al kenyl or

C2 6 aI kynyl; R2,2 denotes H, Cl.6-alkyl,

WBdnd% f)(fgrn(?uigl‘lk%%?ééfdglﬁF %%0@@?@%3%7 wherein

pharnacologl accepta

Bfant denetes Ce. 16-aqﬂnwmh mhy dptibesilytic sebsthuRs BM@Qi‘ more
11. Conpounds of fornmula 1, accor 8" to one of clains
1 to §TOURE Selecleg ifdanendsiive’ aanane erfrogn amepg, Cre-alkyl,

whi chgp st y UBR2.8 28

sel oct S%“awwr@“"k%ﬁywﬁg@*%ﬁb%&?%%&ﬁ §R*, COOR

NR2 100R*, B2 SRR3, QORSF, mzaﬁs amyl SO, NR”R29

IzO al | ed by ted from

e g?%&'la 1 105* eay bflaigh e 3 fiued tgas pemore

ar o fotpSIeldtéd Bm Whof - -

be subst | t uted by m?t hyl gr%ﬁ (\D/\ﬂs éﬂkﬂ(lén%pUscfE‘ﬁb{éfoaryl Cto
alkylene, Cs.1p-aryl and a heterocycllc Cs10 rmg, WhICh may optionally be
substituted by a group selected from among Cy¢-alkyl, Cqs-haloalkyl,
COOR?%, CN, halogen, OR*®, NHCOR??®, oxo, a Ca.-cycloalkyl-C1.4

alkylene, a heterocycle-Cq.4 alkylene and a NR?*'R?2-C,4 -alkylene,

~ wherein _
R*®  denotes H, Cis-alkyl, Coe-alkenyl, Co.g-alkynyl, a NR*'R?2-Cy.4-
alkylene or Cg.1¢-aryl;
R*®  denotes H, Cy¢-alkyl, Coe-alkenyl or Co.g-alkynyl;
R*'"  denotes NHR?'"" C, s-alkylene-O-Cs.4-alkyl, or a heterocyclic Ca.1g
ring which may optionally be substituted by C1.s-alkyl;

R#®" denotes H, Cyg-alkyl, Cos-alkenyl, Cog-alkynyl or Ca.o-
cycloalkyl;

or R? denotes Ce-10-aryl, to Wthh an aromatic or non- aromatlc Ca10
heterocycle is fused;
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Cl. 4-al kyl; 30 and the phar rmcol 1(5)‘Sg| cally acceptable

salts, diastereomers, enanti& racemat es,
hydrates or sol vates thereof. V\D 2006/ 111549
PCT/ EP2006/ 061680 208/ 215 12.: Conpounds of formula 1,
according to one of clains 1 to 9, wherein R2 denotes
C6_10-aryl, which may optionally be substituted in the

net a &%snlon 5 by one or nore gﬁr}@;‘g’s sel ect ed
Chdep dféwﬂcpt9s Se10108Ylawbichenay pg e sdhstijutediy a group

N o3R8 P Ron P Rl TR A B MOl

NHR2 ﬂ;ptu%nallymﬂdsututw bly ormetdm’lnem @gll,lpg Iselldl?‘t?d ﬁ'@mﬁr? among
cl_opr.qpy erein
Che CB1 4 ye o Rlks i CPGrAIy ! e gwgﬁlkb/ht@dt e O,

or no 3L heQedr2 r lekyg
and CQ)1(8Rar R?ORCES @FeRz depﬂgtt:es NH ?) cycl 5ﬁexy|

or N@@Wﬁ&?gﬁnd dxet erocyclic C5.6 r| ng sel ected
from anong pyrrolidine and piperazine, which may
optionally be substituted by one or mor e groups 20

aaH €6 Sﬁafrﬁé’c&}!@@'%m; %cébt%lbﬂalts Qi‘ﬂa@t'éﬁ’e&i‘aefs nkafiehers,

and the pharnacol ogical 'y acceptable salts,
ERcesmatpedmiratescrsaivaiee thereok acenat es, hydrates or
sol vates thereof. 25 13. Conpounds of formul a 1,
according to one of clainms 1 to 9 and 12, wherein R3

genot Esmpremyls, of fdvinala reacemidirgn@l dne b&lamn ith 8t Athebdin

one or nore groups sel ected f.rom anong Cl-6- al kyI
C2_6-al kenyl, C2.6-al kynyl,

R?  denotes Cs-m-aryl, which may optionally be substituted by one or more
groups selected from among Cq-alkyl, CN, halogen, OR%®, COOR?%,

COR?*'® and NHCOMe

R*>®  denotes Cy.4-alkyl or Cg.io-aryl;
R#'®  denotes NHR*'!', morpholinyl, methyl-piperazinyl;

R%1%1 denotes H, cyclopropyl or Ci4-alkyl, which may optionally be
substituted by one or more groups selected from O-C4.s-alkyl,
OHor Ce-1o-al'y|;

‘'or  R? denotes Cg.g-aryl, which rh'ay\éptionally be substituted by a group

selected from among phenyl anda heterocyclic Cz.q ring, which may
optionally be substituted by Cy.s-alkyl, COOR?®, CN, halogen, OR??®,
NHCOMe and oxo;

and the pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates thereof. '
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@lo dodeal1osdokyl , Cl. 6-al kyl ene-NR3i 1R3. 2, CN, hal P@‘ﬁlﬁpzooafomeso
OR 3.1, COOR 31 30 CONR3. 1RS. % %B{? 1R32 NHCORS3.
20EZPNR3.

NO2, SR3.1, SOR3.1, SO2R3.1, 1R3.2 and
Cl_5-al kyl ene- NHCOR3' ; WD 2006/ 111549
PCT/ EP2006/ 061680 209/ 215 wherein R3.1 denotes H,
Cl. 6-al kyl, C2_6-al kenyl or C2.6-al kynyl; R3.2
denotes H, Cl.6-al kyl, C2_6-al kenyl or C2_6-al kynyl; 5
and t he pharnmacol ogi cal |y acceptabl e sal ts,
di astereoners, enantioners,. racenmates, hydrat es or
| va ; I :
agcor db%ﬁnl T J%Uﬁc%oéf fo%ﬂula@%%%@@ggigﬁg oﬁia?rg% ilst? 7, wherein

to one of clalns

“wherein 10 R3 denot es phenyl, which may optionally be

o B AR BB R
%iw | witiéh ﬁ‘l@%ﬂl 'HBSSLib%%ﬁJte@H & o%%ected from

SR’ 3. aMogre:-¢halsaliws QN, @B’ZédXREé?R%ﬁM'l@QR 1'SR%', SOR?",

a g gl‘%‘%wn%?% ycl;ogj??ﬁe'r@ éﬁ"{}% Qt\ﬁém 'may optionally be

denot easbéﬁtut@il;l 15 algkotip sé[égl@daﬂ'd?ﬁlw\ho CQ%C@CI@bIWmGeqo—ary! and a

20 and the pharmacol ogi cally acceptabl e salts,

di ast BPEEABCHC Cenarngovlich may atmméronﬁ%bgﬁaasmuted by one or
S0l vahiPe iSRS elbotbd i BRRAE  CLIKRIEHL Qk%ﬂyl Ca.o-alkynyl or

accor gt o one o cla
wher eoxn;25 R3 denotes a group of formula |l Ib O

wherein
R denotes H, Cyg-alkyl, Ca.¢-alkenyl or Cag-alkynyh:
R*?  denotes H, Cis-alkyl, Css-alkenyl or Coe-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,

racemates, hydrates or soivates thereof.
11.  Compounds of formula 1, according to one of claims 1 to 7 and 10, wherein

R?  denotes Cqg-alkyl, which may optionally be substituted by a group selected
from among Cy.s-haloalkyi, CN, OR?*, NR*'R?*2, COOR?*"' and CONR*'R?2
'or which may optionally be substituted by a group selected from arhong
Car-cycloalkyl, Cg.10-aryl and a heterocyclic, aromatic Cs.1g ring, which may
in turn optionally be substituted by methyl or oxo;
wherein I
R*'  denotes Hor Cyq-alkyl;
R??  denotes H or Cy.4-alkyl;

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

lw@3odepi11s4derein R3.3 denotes a heterocyclic C3Pé9/EP2006/061680
ring -which may optionally be substituted by one

nore groups selected froma 6’2@3{1 6- al kyl , oxo,
COR3.3.1, COR3.3 2, so C1.6-al kyl ene-Rs. 32, -
CH2CO pyrrolidine and a heterocyclic C3 10 ring , WO
2006/ 111549 PCT/ EP2006/ 061680 210/ 215 wherein a

sul phur atom optionally contained in the heterocyclic
C3.10 ring may optionally also be present as the

oxi de or dioxide; wherein R3.3.1 denotes Cl.6-al kyl;

P DA ek e s .9 g

heterocyclic spiro ring; and the pharnacologlcally

| :
cep ;;g Ia’qsaitc:gzgﬁzgggé’éoqéﬁ ?%gégbns%riéed in the meta position

Corrpo )

conp ggaﬁ%fgértrgnefé‘yﬂo%pé se?c&ﬁé’c’i ?c@e@ﬂeﬂﬂ?o%né%%ﬂﬁ%r 2rom among

f or mulCa-s4adkyl oCNi h:aquensoFt%ﬁ‘AcovezsR%L8 QER* et bllHCG\Me

denot%? ond or Cl.6-al kyl, which nay optionally be

[ 3%' by oxo or Nwe2;

R*®  denotes Cy4-alkyl or Ce.qg-aryl;
R%1®  denotes NHR*'®', morpholinyl, methyl-piperazinyl;

R*1%1 denotes H, cyclopropyl or Cy.s-alkyl, wherein the Cy.4-alkyl

may optionally be substituted by one or more groups selected
from among O-C14-alkyl, OH and Cg.1o-aryl;

or R? denotes NH(R*'®"), cyclohexyl

| or NR'R? denotes a heterocyclic Cs.g ring selected from among pyrrolidine and

piperazine, which may optionally be substituted by one or more groups
selected from among C.4-alkyl, OH and Cq.4-alkanol

and the pharmacologically acceptable salts, 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 C1.¢-alkyl, Co.g-alkenyl, C,.¢-alkynyl,

Ci.4-haloalkyl, C1.¢-alkylene-NR*'R*?, CN, halogen, OR*', COOR*!,
s CONR3'1R3'2, NR3'1R3'2, NHCOR‘”, NO,, SR3'1, SOR3'1, 802R3'1,

SO;NR*'R32 and Cy.-alkylene-NHCOR®"; |
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200R8ds/thepad es H or Cl1_5-al kyI R3.5 denotes a gpoWEP2006/061680

sel ected from anong Cl. 6-al ké /i\gl ch may optionally
be substituted by a group sel LSy from anong
C3_7-cycl oal kyl, C6_10-aryl and a C5.10 heterocycle,
which may also optionally be substituted in each case
by one or nore groups selected from 25 anong hal ogen,
OH, oxo, Cl.6-alkyl, OCl.6-al kyl, Cl-6-haloalkyl, a
heterocyclic C3_10 ring and a bicyclic ring, while
these% Bs may each optionally be substituted by
one oImR3tor . fL

Cl. 5- alslg @e%gf,éém @gé Q%P%Zaéﬂ erocqif?%%(% ¥r|1yr|19,

Cl. 6- &Kyl dagotes. 1, G4 s-allﬂyhlﬁzﬁs-aikewmrné}zl%%lﬁyﬂyland

NH- Cl1_e- al kyl ene- R351 WO 2006/ 111549 PCT/ EP2006/ 061680

211/ 215 wherein R3.5.1 denotes a group sel ected from

amdtge PhatPassy loanﬁab@é;ﬂm%%dlﬂscdfé%iereéﬁle% %a\ﬁﬁbﬁ’férs
maé optional | e substituted by Cl.6-alkyl; 5 and t

rﬂﬁf@é‘b Byfreias 9r sivalgs dhereokal ts di ast er eoners,
enantioners, racemates, hydrates or solvates thereof.
17. Corrpounds of fornmula | .according to one of clains

14t 0 Tomnpbuiristaf fdmulavih ercebriii® td8ne enolaias & toramd a2 to 13,
formula 1 d; 0 R3.6 H 1d; wherein D denotes

€| kynyl: R3' 6 denotes pyridinyl: 15

R® denotes phenyl, which may optionally be substituted in the para position
by a group selected from among C.g-alkyl, C,-alkenyl, Co.c-alkynyl,
Cr.4-haloalkyl, C4.¢-alkylene-NR*'R32, 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, Cy.¢-alkyl, Co-alkenyl or Cos-alkynyl:

R3*?  denotes H, Cy.s-alkyl, Ca.c-alkenyl or Co.g-alkynyl;

and the pharmacologically acceptable salts, diastereomers, enantiomers,
racemates, hydrates or solvates theteofagf

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
* o

R*® denotesa heterocyclic Cs 1o ring which may optionally be substituted by one

1b;
wheregin

~or more groups selected from among Cq.-alkyl, oxo, COR**', COR%3?,
C1e-alkylene-R**?, CH,CO-pyrrolidine and a heterocyclic Ca.qq ring
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16

20

25

- gyl 20de1 19k macol ogi cal |y acceptabl e salts, PCT/EP2006/061680

di astereoners, enantioners, r@ggmt es, hydrates or
sol vates thereof. 18. Corrpour?a formula 1,
according to one of clainms 1 to 9 and 12 to 17, 20
wherein R3 denotes a group of formula le; O NRs.a V
1 3.7 1le; wherein R3.7 denotes H, hal ogen,

- Cl. 6-al kyl, C2:.6-al kenyl ; C2. 6-al kynyl or

Cl. 6- hal oal kdyel; 25 R3.8 den?t es H,  OH hal ogen or a .
gr oup éEr@Bietiphunatambagtianelly-canigined incheghgiprasyglic Cs-1o ring
C2. 6- - R .

C6. 1O%aér9{/ , tOQaﬁﬁggg;%%@g‘% I C @ﬁ%ﬁfﬁﬁ?ﬁ?lgebi cyclic

ri ng winet¢inmay optionally be WO 2006/ 111549

PCT/ ER2Q96/,06168 212/ 215 substituted by one or nore

gr oups' sel g‘é’f‘éﬁ“”%kﬁﬁ%@ﬂong hal ogen, C1.6-al kyl, OH,

Cl 6- mp-éahéuétegwm, 281k le-BIKg1,;

phar macol ogi cal |y accep cgbﬁl e %421?{ ?@Og? as %’eomsrs,
enantioners, 5 racemates, hydrates or sol vates

bhonr - EBpiss A BEVER hdieRs TSkl S occor di ng

to preparation nethod B as 10 illustrated in Schene 1
- conpounds according to fornula |V and V according to
phe Y2 abaohacalegisalnaceeptable saits adiagteareormeres wpantiomers,

' I illustrated i
R AR e RS LT ormula 1V, w1L

and VI11 as illustrated in Scheme 2
16. Compounds of formula 1, according to one of claims 1to9and 12 to 15,
wherein

R? denotes a group of formula 1c;

R 1c;
wherein
A denotes a bond or Cyg-alkyl, which may optionally be substituted by oxo or
‘NMey;

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

R%*®  denotes a group selected from among
Cis-akkyl, which may optionally be substituted by a group selected from
among Cs.7-cycloalkyl, Cs 1p-aryl and a Cs.1o heterocycle, which may also
optionally be substituted in each case by one or more groups selected from
among halogen, OH, oxo, C¢-alkyl, O-Ci¢-alkyl, C1.s-haloalkyl, a
heterocyclic Ca.1o ring and a bicyclic ring, while these groups may each
Optionaily be substituted by one or more groups selected from among oxo,
Ci.6-alkyl, OH, Cg.qo-aryl, a heterocyclic ring, C1.¢-alkylene-R>1,
O-Cy¢-alkylene-R**! and NH-C4.¢-alkylene-R*%", |
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%0 nodePiTRe4gnds according to formula V, VI1 and Mbd4eBsos061680
illustrated in Schene 3 - conpounds according to

formula V, VIl and IX as ill@&$té®ed in Schene 4 -

conpounds according to formula V, VI,VIl, VIll and IX

as illustrated in Scheme 5 - conpounds according to
formula V, VII, VIII and I X as illustrated in Schene 6
- conpounds according to formula Vv, VI, VIII, Xl and
Al ras illustrated in Scheme 7+ 20 - conpounds

accor Wheieito formula | and Il as illustrated in Schene

11 usf ot edo oSBT, Aobelitigary i neterocyclc Co
fornul a V, 4oMing Which mag oltiesally beisubstitedi by Schaiksl; 10

-~ conmpounds according to formula Il and V as
illustrated in Schene 11 - conpounds according to

LAGTHS ﬁgbllrhaéélg%ii ﬁ@??%é%dgéﬁlé% ,IJ;inFﬁ?’g&ﬁ\E/rsé%g%@ti%@ers,

conpouhds accor rmula
radamsateat ketratesSorremiaté s thereohinpounds according to
formula IV, V, VII, VIII, IXand X as illustrated in

Schene 14, wherein R1, R2, R3, R4, R5, R6, R7 R8 and X

have Chen s HFFoghllh Aescdardifl b Bhel of cBimisOl &89 aW@ 12 to 16,
2006/ 111549 PCT/ EP2006/ 061680 -213/ 215 and wherei n Ri,

F@frﬁFﬁB, R4, R5, R6, R7, RSV\znd X have the neanings
' ' ' RO, R10, R11l, R12 i
ggg?%%&@ﬁ?@"@%ﬁé@ﬁ@?%f 'oﬁgel gnot her denote a gr olug

sel ected from anong H, | egen,o C1- 6-al kyl
Cl. 6- hal oal kyl, C6-10-ar -7-R¢ycl oal kyl , aromatic

~or non-aromatic C3_10 het yoNeg C6.10-aryl-Cl 6

6- al kyl ene, C3-7-cycl oal kyl - ClH 6- al ¥gj ene and C3-10
hBt erocycl e-C -6-al kyl ene, which nay optionally be
WBS "t ut ed by one or nore groups sel ected from anong

BH  8&%bteSE.6: ). phenyl C3-7-cycloal kyl, C3-7
;P{? er ocyclee azﬁidé\ka ogen, and wherein R13 is sel ected

m denotgs opidingl ogen, O C1-6-al kyl, Cl-6-al kyl,
phe_nyl and C3-7-cycl oal kyl and C3-7 heterocycle. 10
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;

\GN)J\R&S
|

~x _R&T
wherein

R*7  denotes H, halogen, Cy.¢-alkyl, Cz.c-alkenyl;C,.¢-alkynyl or Cqg-haloalkyl;
R*®  denotes H, OH, halogen or a group selected from among C1.g-alkyl,

1e;

C..¢-alkenyl;Cyg-alkynyl, Cq.g-haloalkyl, O-C4.¢-alkyl, Cs.19-aryl, a
heterocyclic Cs.1o ring and a bicyclic ring which may optionally be
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o 2bdeterERdi ate products according to claim19 PCT/E 2006,061680

sel ected fromanong: - conpounds according to fornu

| as illustrated in Schene 123233hpounds accordi ng to
formula VI, VIl and VIIl as illustrated in Schene 2

15 - conpounds according to fornula VII and VIII as
illustrated in Schene 3 - conpounds according to
formula VII and I X as illustrated in Schene 4 -
conmpounds accordlng to fornmula VI, VII, VIIl and |I X as

i |1 us BHBstEUte0hSMR AEMBre greunmeriatieddtunemany balogen, Cre-alkyl,
fornu | as i ustrated in Schene 6 -
T & bt rgT Ry

conpounds Wcco Vil, Vill, Xl and Xl I
as illustrated in Scheme 7 20.- conpounds according

forn‘BIa Iggnd Il as illustrated in Schene 8 -

éaﬁhsla% ArMgReQIPicAly accariahig salts) digsiereomers enantiomers,
4 t SRR ounds according to
odrénh{iétggxﬁ%rhl |UStI‘att§%tl n gf:rﬁems 10 - conpounds
accordl ng to fornmula Il and V as illustrated in

h 11 .. - conpound rdln to formula Ill and V
ig i%IWEUQ??'gf%BTCT g%ﬁ%ﬁ@ef 9y a %'?ﬂrpounds accor di ng
to formula Il, Il1l, IV and V as illustrated in, Schene
13 - conpounds accordl ng to fornula Vil, Vill, IX and

XCaRPPHNUS aEerrding o fSBﬁlai?eVliMaccozd_mg(t@wp@pﬂratgon method B as

of clains 1 to 18 as pharnaceuti cal
mﬁgﬁ%%fjﬂﬁ%‘:g‘e%1 WO 2006/ 111549 PCT/ EP2006/ 061680

Qdé#naéﬁnasiac&@ﬁlr@ftodomahﬂ%amvcddébftﬁng € Preparhtion method A as
clains 1 to 18 for preparing a nedicanent for the

Wlpalatedip Sshemestases which can be treated by
bhdd 860"&% Pegﬁﬁu@q%"ﬁustgﬂéﬁ in Sefieffe £OMPOUNdS

accop I'ng fa"The o préparing a
heainpauedd aéwrdtrigetotft)ﬂaullaielh‘t Vofvit eag I\Imtaerm/ustrated in Scheme 2

astroin estln | ai nt aseEs, and al so
PeemR fﬁ%ﬁﬂ}cca JBrrgpla e 'anat@ T agyllystested jgcheme 3

-Cé&ﬁsbénd@éccdrain? ta?roﬁhéléé\? o1 Ghd 1 RS sARGRISE # Seheme 4
central nervous System

- compounds according to formula V VI, VII VIl and iX as illustrated in Scheme 5
- compounds according to formula V, VI, Vill and IX as illustrated in Scheme 6

- compounds according to formula V, VII, VIII, XI and Xl as illustrated in Scheme 7
- compounds according to formula | and Il as illustrated in Scheme 8 |
- compounds according to formula Il and lil as illustrated in Scheme 9

- compounds according to formula V, VI, VIil and X as illustrated in Scheme 10

- compounds according to formula Ill and V as illustrated in Scheme 11

- compounds according to formula Iil and V as illustrated in Scheme 12

- compounds according to formula Il, Ili, IV and V as illustrated in Scheme 13

- compounds according fo formula IV, V, VI, VIll, IX and X as illustrated in

Scheme 14,

wherein R, R?, R?, R%, RS, R, R”, R® and X have the meanings defined in claims 1
to 18, R |
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o 2doe/\sg490f conpounds according, to one of cl apEHER2006/061680
to 18 for preparing a nedicanent for the prevention

and treatnment of respi ratoryzé?’lzb%l nonary di seases

whi ch are acconpani ed by increased nucus production,

i nfl ammati on and/or obstructive di seases of the

ai rways. 15 25. Use of conpounds according to one of

claims 1 to 18 for preparing a nedicanent for the

treatment of infl.ampatory. and _gbstructive di seases =

S0EMHETSINGRBEY, By B .t s R Snda bavea thecmesmings defined

' Y 310011 262 .

AR aoore ahe Sherdf 187 R oY RS ingeetask ek Eionty g one

aadihesa denttd @ graupeseleetedrfesrh aphongH|, helvgear €4 giatiahsBss-haloalkyl,
f the strointestinal ,tract. 27. Use of 6 conpounds

gz@é%’?ﬁf}’g@&?ﬁy‘%@ﬁﬂf apqryglic of new-afgmatic %@ﬂ@aaﬁ%f% Ce-10-aryl-C.
fRyFHE T, L Sfcidde/I PESY-BINA & @F&é Ci.g- i

%?seas_es of cfyt?eE{)Kéyri pﬁé?g{y‘%{ré‘%%céé%?%a Jgﬁgﬂg alkylene, which

B attionady basubsiituéad by wnelrpodier groupsselected from among OH,

' ressi cute~and chroni ¢, anxi et tate
OE ComaRi pRERG e P BV Pag {STobycle And ialagen,
dha eargeinR Ytie saledter romi amotl OH) wa|§gérﬁrct9—f§;e1.s%a§4r;¥1ﬁew.g%lkyl,

and chronic pain as well as 1njuries to

pherd @ngyCxireyttealkyyanskCar betarpeyil®cer ebral trauma. 30
28. Pharmaceutical formulations, characterised in that
they contain one or nore conpounds of fornmula 1

20.cor titewnediatemodiicts| socording to clbin 10&c166ed ¥ickh 4%ong:
PCT/ EP2006/ 061680 215/215 29. Pharnmaceuti cal

formul ati on suitable for adm nistration by inhalation,

¢ . e . Y _ ;
e o U gt

- compounds according to formula VI, VII and VIl as illustrated in Scheme 2

. - compounds according to formula VIl and VIl as iilustrated in Scheme 3

- compounds according to formula VI and IX as illustrated in Scheme 4

- compounds according to formuia VI, VI, VIl and IX as illustrated in Scheme 5
- compounds according to formula VI, VIl and IX as illustrated in Scheme 6

- compounds according to formula VII, V'!il, Xl and XlI as illustrated in Scheme 7

- compounds according fo formula | and |l as illustrated in Scheme 8

. compounds according to formula H and Il as illustrated in Scheme 9

- compounds according to formula X as illustrated in Scheme 10
- compounds according to formula Ili and V as illustrated in Scheme 11
- compounds according to formula Ill and V as illustrated in Scheme 12

= compounds according to formula I, lil, IV and V as llustrated in.Scheme 13

- compounds according to formula VII, Vilil, 1X and X as iliustrated in Scheme 14.

21. .Compounds accordi_ng to one of claims 1 to 18 as pharmaceuiical

compositions.
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WO 2006/111549 - . PCT/EP2006/061680
P 2147215

22.  Use of compounds according to one of claims 1 to 18 for preparing a
medicament for the treatment of diseases which can be treated by inhibition of the
PDE4 enzyme.

23.  Use of compounds according to one of claims 1 to 18 for preparing a

~ medicament for the treatment of respiratory or gastrointestinal complaints or

diseases, and also inflammatory diseases of the joints, skin or eyes, cancers, as

well as diseases of the peripheral or central nervous system.

24.  Use of compounds accordi_ngtto:ékne of claims 1 to 18 for preparing a
medicament for the prevention and treatment of respiratory or pulmonary diseases
which are accompanied by increased mucus production, inflammation and/or

‘obstructive diseases of the airways.

25.  Use of compounds according to one of claims 1 to 18 for preparing a
medicament for the treatment of inflammatory and obstructive diseases such as
COPD, chronic sinusitis, asthma, Crohn's disease, ulcerative colitis.

26.  Use of compounds according to one of claims 1 to 18 for preparing a

medicament for the treatment of inflammatory diseases of the gastrointestinal

tract.

27.  Use of compounds according to one of claims 1 to 18 for preparing a
medicament for the prevention and treatment of diseases of the peripheral or
central nervous system such as depression, bipolar or manic depression, acute
and chronic anxiety states, schizophrenia, Alzheimer's disease, Parkinson's

disease, acute and chronic multiple sclerosis or acute and chronic pain as well as

_injuries to the brain caused by stroke, hypoxia or craniocerebral trauma.

28. Pharmaceutical formulations, characterised in that they contain one or more
compounds of formuia 1 according to one of claims 1 to 18.
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29. 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.




