WO 02/ 085906 PCT/ EP02/ 04438 -1 Novel Phthal azi nones Field of application
of the invention The invention relates to novel phthal azi none-derivatives,
whi ch ar ewoledsioné t he pharnaceuti cal industry for the predampozmics

medi canents. Known techni cal background |International Patent Applications
W98/ 31674, W99/ 31071, W99/31090 and W99/ 47505 di scl ose pht hal azi none
derivatives having selective PDE4 inhibitory properties. In the

I nternational patent appli- cation WO01/19818 pht hal azi none derivatives

w th PDEg{\AI PRtHaPZiSYesdr operties are disclosed. In the |International

Pat ent Appllcatlon W94/ 12461 and in the European Patent Application EP O
763 534 3-aryl-pyridazin-6-one and aryl al kyl -di azi none derivatives are
descri bed as selective PDE4 inhibitors. Description of the invention It

has now been_ fouynd th?t t he pht hal azi none-derivatives, which are described
in greaﬁ@ﬂiaﬁﬁﬁiﬁgﬂﬁéLgﬁi—Jﬁﬁﬂg surprising and partlcularly advant ageous
properties. The invention thus relates to conpounds of formula I RS NNR1L

0 R2 R%’hgwhverlntia %J'tolmxvél latl']r%gzﬁ ﬁ!e %%ﬁtl\gg \/@C?’n%rép 4 th h abéJtIGé?FmLQFyel y

or predom nant uori ne, uorin rom ne or
chlorln@““ﬁgxﬁﬂﬁmm4ﬁﬁﬁﬂmﬁﬁﬁ¢ﬁhydrogen or together forman additional bond,
R5 is R6, -CmH2m R7, -CnH2n C(OYR8, -CH(R9)2, -CPH2p Y-Aryl1, R12 or R26,
in which R6 1- SC-aIkyI 3-10C-cycl oal kyl, 3-7C-cycl oal kyl et hyl ,

3-7C al kenyl, 3- 7C—a|k|nyl phenyl - 3-4C- al kenyl, 7-10C-pol ycycl oal kyl ,
naphthyLﬂQ&ﬁﬁﬂﬂmE@Lb¥iﬂﬂLﬂgl pyridazinyl, pyrimdyl, quinazolinyl, qui-

noxal i nyl, cinnolinyl, |squ|noIinyI, qui nol i nyl, indanyl, indazolyl,

benzoxazol vl . H% nzot hi azol yl 6}??\8%)/ ?(%aGYVP 2/ 04 - olyl,
t hi azol jnﬁ?rxﬁl_o %nb?pﬁ)gﬁ%ag\% \{VO?)E/?} y 8% y 10%3/3'15(%% ang V&g&/47585 5|sclgse
6- et hy IphBatazindnk wer\@tiedsthabing yeleddiver PRE4 inhibitory properties. In the International patent appli-
cation W0O01/19818 phthalazinone derivatives with PDE3/4 inhibitory properties are disclosed. In the
International Patent Application W(094/12461 and in the European Patent Application EP 0 763 534

3-aryl-pyridazin-6-one and arylalkyl-diazinone derivatives are described as selective PDE4 inhibitors.

Description of the invention

It has now been found that the phthalazinone-derivatives, which are described in greater details below,
have surprising and particularly advantageous properties.

The invention thus relates to compounds of formula |

R1 / O

R2

R3 R4
in which
R1 is 1-2C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,
R2 is fluorine, bromine or chlorine,
R3 and R4 are both hydrogen or together form an additional bond,
R5 is R6, -CyHzm~R7, -CH2,-C(O)R8, -CH(R9),, -CpHae-Y-Aryl1, R12 or R26, in which
R6  1-8C-alkyl, 3-10C-cycloalkyl, 3-7C-cycloalkylmethyl, 3-7C-alkenyl, 3-7C-alkinyl, phenyl-3-4C-
alkenyl, 7-10C-polycycloalkyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, quinazolinyl, qui-

noxalinyl, cinnolinyl, isoquinolinyl, quinolinyl, indanyl, indazolyl, benzoxazolyl, benzothiazolyl, oxa-



1,3,4-trinethyl -1 H pyrazol o[ 3, 4-b] pyri di n-6-yl,

3-thi ophen-2-yl[1,2,4]thiadiazol -5-yl, 1,1-dioxide-te-

t r ahydr otWooplogived- yl , 1- oxo- 1, 3-di hydr o-i sobenzof ur an- 5- YICI/EP02/04438

4- (4-yl -but - 1-oxy)-benzoic acid, or an_unsubstituted or by R61 and/or R62
substituted phenyl radical, in which R6L i s hydroxyl 1-4C aI kyI

1-4Cal k t K
1- 4C- :| kggécgsm) hlﬁoly?y%p&lggplger MIC ﬁf%}’?ropg{'ﬁ?)’ho Otﬁ%%%rgﬁl ethyl pyrldlr?‘ E-y
di - 1- 4G al kyBartiimethyl-1 Hograadle@ hedaybidime-yyy Betnppren-2atii Adlttbadiaald-yl, hibdoxidete-

di -1-4C- al k%l’?fﬁ?cﬁ%ﬁél‘pﬁ’ 9IY|1 *oxé‘mBrbq}ﬁlelon%&liz’ofmyl @l(4- 9|1bu41 6)@‘) benzoic acid, or
al kyl am nosul | sul f onam tetrazol -5-yl,

L T or R ebbstiasesi o by ROY cngfor 500 sPAb B0 SPeUBIER O PAGhY Roo | &
1-4C- al R§1 , ishydi@ohl taestkyl ni-4C-alkony, hiad, a0, haRigen ssal‘bpdyl OwitoxychdbogierC-atyano,
nitro, nitr ‘i”&ﬂdk@k%n ‘?@ r@%xzitﬁ aﬁ?ré}ﬂﬁd WB%B%r%TY 4?% B 1-48- afkﬁ:ce%éﬁoxy’

3- 7C-cycl oal koxy, hoxy bonyl ,
1- 4C- al kyl c)él?rﬂtﬂﬁha'@l'l"t?ﬁspomi "25@-°aPW1tf"§r%th'ré’ﬁ?rH‘Eﬁy' me'BS‘é@R%%W‘Qr Bty 14C-
am nocar bo ny|ky|anm|sm+forqr Achhettiyiphenyisulfotiamitdo; inikdxzalylpeisitol-5-9IMRQ0-4CAIRRetrat]-5-
-1-4Cal k bstituted or by R71 and/or R72 sub- stituted
p| peridyl, % gr?’zyl tQﬁiaz&r‘s%Qﬁ i dinyl or norpholinyl radical, where R71 is
hydroxyR62 1'54164(33@!@9'” 4Ch§‘ Wwfolm@@%ﬂnkyl or 1-4C-al koxycar bonyI and R72
i's 1b4C_RaI kil h o@@@b%xdgen aéVaH@Cﬁafrboﬁmgxy@O %450&5&@P<?/déﬂd’o§ﬂﬂ¥rﬁylox%plﬁéﬁo@ﬂ
unsubsti t ut 0 su e n napht
phenant hr eni’?’cb‘a\lk f?&cyc og(ﬁﬂy @8%: %’3‘ é{ Ve ﬁ'ugﬁkyicgrbﬂ&&rQ%@’F{kw?’%}i’o&gen,
cyano, 1- 40/ etyk{HC-akyla@berlylaoing, 1-d§1di‘@mhrb0ranhiaﬁﬂi®aarbwy monerg di-1-¢¢-aylanmi- 4C-
al kyl am noﬁ&{ahﬁﬁy | amlﬂd Aena! dsyil- F—ﬁ@@ﬂk?lﬁr'nﬂ&)/or aﬂauﬂgﬁb@ﬂlt&@éﬂéﬁ@ﬂbﬂrﬁhhlm R B~

nmono- or di am no, or 1-4C-al kox
o on U8 SoriE RSy P R TR PR T | uori e, and REY s
hydr oxyR71 halhgdrexy), 14C4dlkyh Ihjkdrdxy-114Ct&ky bk b4§-alspxytardymbikdbxy which i s

conpl et EIH_Y 3" MQR}P%FDoM%Hx%c%HQ@HrM%@QkoQ caFtJoHW' ne, R9is -CgHaqg phenyl

Yis a %j an unsu ut ed phenyl, naphthy
pyri dyl R py}séﬂﬁﬁ% St'tbtﬁ?' P %YZR‘HyEf“d/%W? #Hoat 'tHW pharﬁ}i' rﬁ‘é&'ﬁw rﬁ’p?”a”tﬁ‘[ﬁ”y' %BRtQWar nyl ,
ci nnol i nyI céngiagdicana which qui nol yl , coumar i nyI benzi m dazol yl ,

benzoxas| ylyhyasxy%ﬂabaq oM 1c gﬁﬂ%é 156! gémoxwﬁﬁl GRS b

2715 4C- 2 ke RyeTeaiom AL shoderreamiono -1t RGOS, RenpsEITER Ry Rl O
and/ or R11, arnifo, MAG-alRylE3HEbNiIamiRY b @x4akalkoRAlBIEeis completel) or rgd@dhiinanily dbstalitky | |
trifluor OWEWfYJorme aﬁqc al koxy, carboxyl, hydroxycar-

R82 is hydroxyl, halogen, 1-4C-alkyl, 1-4C-alkoxy or 1-4C-alkoxy which is completely or predomi-
nantly substituted by fluorine,

RO  is -CqHzq-phenyl,

Y is a bond or O (oxygen),

Aryl1 is an unsubstituted phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, quinazolinyl, qui-
noxalinyl, cinnolinyl, isoquinolyl, quinolyl, coumarinyl, benzimidazolyl, benzoxazolyl, benzothia-
zolyl, benzotriazolyl, N-benzosuccinimidyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, furyl, thienyl,
pyrrolyl, a 2-(1-4C-alkyl)-thiazol-4-yl radical, or a phenyl radical substituted by R10 and/or R11, in
which

R10 is hydroxyl, halogen, nitro, cyano, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy, carboxyl, hydroxycar-
bonyl-1-4C-alkyl, 1-4C-alkylcarbonyloxy, 1-4C-alkoxycarbonyl, amino, mono- or di-1-4C-alkyl-
amino, 1-4C-alkylcarbonylamino, aminocarbonyl, mono- or di-1-4C-alkylamino-carbonyl, imida-
zolyl or tetrazolyl, and

R11 is hydroxyl, halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy,

m is an integer from 1 to 8,

n is an integer from 1 to 4,

p is an integer from 1 to 6,



bonyl - 1-4C- al kyl , 1-4C-al kyl car bonyl oxy, 1-4C-al koxycarbonyl, am no, nono-
or di-1-4Cal kyl - am no, 1-4C- al kyl carbonyl am no, am nocarbonyl, nono- or
di - 1- 4C aWwkyhkasgdone®- car bonyl , i m da- zolyl or tetrazolyl, a@ad/HR01/04438
hydroxyl, hal ogen, nitro, 1-4Calkyl or 1-4C alkoxy, mis an integer from
| to 8 nis an integer froml to 4, ;53i's an integer froml to 6, WO

02/ 085906 PCT/ EP02/04438 -3- qis an integer fromO to 2, R12 is a radical
of fornfil a F&7 MeaRAM P2 wherein R13 is -S(O) 2-Rl4, -S(0)2-(CH2)rRL5,

- (CH2) SRE{ Gp 2-1&li@) of f&0DaRE)/, -C(O-(CH2)r R18, -(CH2)S C(O-R 9,

Hetaryl 1, Aryl2 or Aryl 3- 1-4C— al kyl, R14 is 1-4C al kyl,

5-di net hyl am nonapht hal i n- -N(R20) R21, phenyl or phenyl substituted by
R22 and/or R23, R15 is_- R16 is -N(R20)R21, R17 is 1-4C-al kyl,
hydr oxycar bonyl - 1- 4C- al kyl pyridyl, 4-ethyl-piperazin-2, 3-dion-
1-yl, 2-oxo- imidazolidin-1- (ail( R20) R21, RIS is - N(R20) R21, R19 is
-N(R20) R21, phenyl, phenyl substltuted by R22 and/ or R23 and/or R24, R20
and R21 ’ﬁ\re |ndependent from each ot her hydrogen, 1-7C alkyl,

3-7C-cy ¢ 53Pk |, 3-7C-cyclo- al kyl nethyl or phenyl, or R20 and R21 toget her
and wi tH1?r nig| usﬁ(@h Rif. t h8(Ri-tGHolg&d.at dRtitloSENBP. t’r%?)'%il? e beda)fRiSm a

4- m)rphol I NYEH)HLOD Rj;gpyaérgh myﬂgrylg mg,c alkyRi peri dinyl -ring, 1-hexahydro-
sceo! gl g Sk B PRt ol (RS, (e D, (Rl RsE
di met hyl am agibaRBaNY| net hyl ,

R15 is -N(R20)R21,

R16 is -N(R20)R21,

R17 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, phenyl, pyridyl, 4-ethyi-piperazin-2,3-dion-1-yl, 2-oxo-

imidazolidin-1-yt or -N(R20)R21,

R18 is -N{(R20)R21,

R19 is -N(R20)R21, phenyl, phenyl substituted by R22 and/or R23 and/or R24,

R20 and R21 are independent from each other hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cyclo-

alkylmethy! or phenyl, or R20 and R21 together and with inclusion of the nitrogen atom to which
they are bonded, form a 4-morpholinyl-ring, 1-pyrrolidinyl-ring, 1-piperidinyl-ring, 1-hexahydro-
azepino-ring or a 1-piperazinyl-ring of formula (b)

—N  N—R25
(b)

wherein
R25 is pyrid-4-yl, pyrid-4-yimethyl, 1-4C-alkyl-dimethylamino, dimethylaminocarbonylmethyl,
N-methyl-piperidin-4-yl, 4-morpholino-ethyl or tetrahydrofuran-2-ylmethyl,

R22 is halogen, nitro, cyano, carboxyl, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl,
amino, mono-or di-1-4C-alkylamino, aminocarbonyl 1-4C-alkylcarbonylamino or mono-or di-
1-4C-alkylaminocarbony|,

R23 is halogen, amino, nitro, 1-4C-alkyl or 1-4C-alkoxy,

R24 s halogen,

Hetaryl1 is pyrimidin-2-yi, thieno-[2,3-d]pyrimidin-4-yl, 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl, thia-
zolyl, imidazolyl or furanyl,

Aryl2 is pyridyl, phenyl or phenyl substituted by R22 and/or R23,

Aryl3 is pyridyl, phenyl, phenyl substituted by R22 and/or R23, 2-oxo-2H-chromen-7-yl or
4-(1,2,3-thiadiazol-4-yl)phenyl,

r is an integer from 1 to 4,



N- et hyl - pi peri di n-4-yl, 4-norpholino-ethyl or tetrahydrofuran-2-ylnethyl,

R22 is hal ogen, nitro, cyano, carboxyl, 1-4C-alkyl, trifluoronethyl,

1- 4C- al kowg,0208%@ al koxycar bonyl , am no, nono-or di-1-4CralTkePoam4so,

am nocar bonyl 1-4C-al kyl carbonyl am no or, nono-or di- 1-4C-al kyl am

i nocarbonyl, R23 is hal ogen, am no, ni ts, 1-4C al kyl or 1-4C-al koxy, R24

i s hal ogen,  Hetar rimdin-2-yl, thieno-[2,3-d]pyrimdin-4-yl,

1-net hy?-1 ﬁaﬂﬁe&%bﬁ g -dj pyrimdin-4-yl, thia- zolyl, imidazolyl or

furanyl Rzmsylradnmaofﬁgnmuwxb), phenyl or phenyl substituted by R22 and/or R23,

Aryl 3 is pyridyl, phenyl, phenyl substituted by R22 and/or R23,

2- oxo0- 2H chronen-7-yl or 4-(1, 2, 3-thi adi azol -4-yl)phenyl, r is an integer

from1l to 4, WO 02/085906 PCT/EPO 38 -4- s is an integer froml to 4,

R26 is a radical of fornula (coy_ XN N—R2_7R2ﬂ (C© wherein RR7 is -C(O R28,
-(CH2)t- (O R29, -(CH2)"R30, Aryl aryI 2, phenyl prop-1-en-3-yl or

1-met hyl - piperidin-4-yl, /R hydrog nv 1- 4C— al kyl, -OR31, furanyl,

i ndol yl, phenyl, pyridyl, substituted by R34 and/or R35 or pyri dyl

substituted by R36 and/ or \R3 R29 i 4} N(R32) R33, R30 is -N(R32)R33,

tetrahydrofuranyl or pyriginyl, R31 is 1-4Calkyl, R32 is hydrogen,

1-4C-al kyl, 3-7C-cycl oal kyl or 3-7C-cycl oal kyl methyl, R33 is hydrogen,

1-4Cal kyl, 3-7C-cycl oal kyl or 3-7C-cycl oal kyl net hyl, or R32 and R33

t oget hewnhagid Wi th incI usion of the nitrogen atomto which they are bonded,

forma r di,n 0

1- hexahy rggzgli)& C%JC(Q%&F) (bgl q%:(ajé)ho yilll mepa?yaiylphepé/fropg l|0r1 e’thylI

substi t ut edplwldmsﬂdyl,and/or R35, pyri dyl substi t ut ed by R36 and/or R37,

R28 hydrogen, 1-4C-alkyl, ~OR31, furanyl, indolyl, phenyl, pyridyl, phenyl substituted by R34 and/or
R35 or pyridyl substituted by R36 and/or R37,

R29 is -N(R32)R33,

R30 is -N(R32)R33, tetrahydrofuranyl or pyridinyl,

R31 is 1-4C-alkyl,

R32 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkyimethyl,

R33 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl ar 3-7C-cycloalkylmethyl,

or R32 and R33 together and with inclusion of the nitrogen atom to which they are bonded, form a
4-morpholinyl-, 1-pyrrolidinyl-, 1-piperidinyl- or 1-hexahydroazepinyl-ring,

Aryl4 is phenyl, pyridyl, pyrimidinyl, phenyl substituted by R34 and/or R35, pyridyl substituted by R36
and/or R37,

R34 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R35 is halogen or 1-4C-alkyl,

R36 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R37 is halogen or 1-4C-alkyl,

Hetaryl2 is indol-4-yl, 2-methyl-quinolin-4-yl, 5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl,

3-phenyi-1,2,4-thiadiazol-5-y! or 3-o-tolyl-1,2,4-thiadiazol-5-yl,

is an integer from 1 to 4,

is an integer from 1 to 4,

is an integer from 1 to 2,

is -C(O)- or -S(0O)~,

and the salts of these compounds, with the proviso that the compound (cis)-4-(3-Chloro-4-methoxy-

X < c -~

phenyl)-2-cycloheptyl-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one is excluded.

1-8C-Alkyl is a straight-chain or branched alkyl radical having 1 to 8 carbon atoms. Examples are the
octyl, heptyl, isoheptyl (5-methylhexyl), hexyl, isohexyl (4-methylpentyl), neohexyl (3,3-dimethylbutyl),



R34 is hal ogen, nitro, 1-4C-alkyl, trifluoronethyl or 1-4C-alkoxy, R35 is
hal ogen or 1-4C-al kyl, R36 is halogen, nitro, 1-4C-alkyl, trifluoronethyl
or 1-4C aWwbozy$590637 i s hal ogen or 1-4C-al kyl, Hetaryl 2 i #Cirmbot/e43y| ,

2- met hyl - qui nol i n-4-yl, 5-chl oro-6-o0xo-1- phenyl 1, 6-di hydr o- pyri dazi n-4-yl,
3- phenyl -1, 2, 4- t hi adi azol - 5- yI or 3-o0- t(f’lyl 1, 2,4-thiadiazol-5-yl, t is an
|ntegerfro 0, inte v is an intege om |
| oo e b By o, BB ek e B TS
pr ovi s otertthatyl, bmeylommmlnekhﬂlend;meﬂhyl(r@ﬁc@m or o- 4- met hoxy-

phenyl)-2-cycl oheptyl -4a, 5, 8, 8a-t etrahydro- 2H pht hal azi n-1-one i s excl uded.
1-8C A kyl is a strai Ight chain or branched al k radi cal having to 8

car bon A6 iBefpioRkchainer praacheg aliy| radigdl heying Yf%ﬁ@‘B?’}zP"OWS %P“HS?P RESHE)
hexyl , baplisobytyl, 6<k-buat, hart-entprdpyl, iso@opye xihlyl £nd nidtrgi eeitdiy | but yl ), WO

02/ 085906 PCT/ EP02/ 04438 -5 neopentyl (2, 2-dinethyl propyl), pentyl,

i sopentyl (3- nethylbutyl%, 1-ethyi propyl, butyl, isobutyl, sec- butyl

t er t - buf ¢E;AkexB A radicglpppigpyn addfoRyie “’&rﬂ%ygﬁéltm cpnfeing alstaight-chan oy ‘R@'I‘Chie% a
strai ?hélk)ﬂ Iregdiical ﬁévxrlgrﬁmcheﬁb@lb&yﬂns r/a;ebxgaédlda&\Mamgg i tbg chrtioA T 2Bsis \aﬁlmay be
Exanp es Al utyl, LS ut vyl ut

i sopr opy ok (#]ln th|s nt%xt ahre, f% gc?%é)aﬁ n Liul? Iﬁ\?& ))()/ Isesc bLXO t:%g%ﬁt%xw#*o&)ﬁxy,i n
addi ti oﬁonr@wy}eetmxw@ﬁn%thwmiw ns a straight-chain or branched al kyl
radi cal having | to 4 carbon atons. Al koxy radicals having | to 4 carbon
at ons in this context are .for _exa t oxy,
o but G- ERLwh R e BN st Pey OB YiGie B i A2
et hoxyperdaliigraprepoxy.- he-paifluoroptheki die 1.8,2ddploethetyyarar inpregttolat Hant,1.9.2-tetra-

substit Hﬁo?&i;tl‘BXy fﬂlneu@ﬁ bffﬁlubl%ethf»gf th%)iﬁfrrg oﬁwetﬁot@fv‘ar% He %rflgorgmetﬂé@trgé ¢HOPRREAPOXY
t he per;%r@oro artlcu ar the

oet ho
T Dbt peta ey ef Meresnas i oF e PitReBREIREiRy Y (e e sy Erous i
trif | uorepleed¢dtydiyornechtdniee di f | uor omet hoxy radical. "Pr edom - nantly” in this
connection nmeans that nore than half of the hydrogen atons of the
1-4C-al koxy groups is replaced by fluorine atons. 1-2C Al koxy which is
conpl et &R§ AéJﬁOXbW@Hb'mCH'aH'?W 0§ B'Bg?m'f‘%ﬁ“é guhsijtutep By fyaripe issfor P’Eﬁmp@x B2 tene
1,1, 2, 2trifRerobthatyl ther2oeez-hieixoroethdxg add 2, partictliaf thel @0 binetkyxyedd thendiflardnietioxar
the tri flidqr omet hoxy and the difluoromethoxy radical.

1-8C-Alkoxy is a radical which, in addition to the oxygen atom, contains a straight-chain or branched
alkyl radical having 1 to 8 carbon atoms. Alkoxy radicals having 1 to 8 carbon atoms which may be
mentioned in this context are, for example, the octyloxy, heptyloxy, isoheptyloxy (5-methylhexyloxy),
hexyloxy, isohexyloxy (4-methylpentyloxy), neohexyloxy (3,3-dimethylbutoxy), pentyloxy, isopentyloxy
(3-methylbutoxy), neopentyloxy (2,2-dimethylpropoxy), butoxy, isobutoxy, sec-butoxy, tert-butoxy, pro-
poxy, isopropoxy, ethoxy and methoxy radicals.

3-7C-Cycloalkoxy stands for cyciopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy or cyclo-
heptyloxy, of which cyclopropyloxy, cyciobutyloxy and cyclopentyloxy are preferred.

3-7C-Cycloalkylmethoxy stands for cyclopropylmethoxy, cyclobutyimethoxy, cyclopentylmethoxy, cyclo-
hexyimethoxy or cycloheptylmethoxy, of which cyclopropylmethoxy, cyclobutylmethoxy and cyclopen-
tylmethoxy are preferred.

3-10C-Cycloalkyl stands for cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyc-
lononyl or cyclodecyl.

3-7C-Cycloalkyimethyl stands for a methyl radical, which is substituted by one of the abovementioned
3-7C-cycloalkyl radicals. Examples which may be mentioned are the cyclopropylmethyl, the cyclopentyl-
methyl and the cyclohexylmethyl radicals.



1-8C-Alkoxy is a radical which, in addition to the oxygen atom contains a
straight-chain or branched alkyl radical having | to 8 carbon atons.

Al koxy r aapaalossoh@vi ng | to 8 carbon atons which may be memtErored3sn this
context are, for exanple, the octyloxy, heptyl oxy, isoheptyl oxy

(5- et hyl hexyl oxy), hexyl oxy, |sohexyI8xy (4-m et hyl pentyl oxy),
neohexyl oxy (3, 3-di net hyl but oxy), pentyl oxy, isopentyl oxy

(3- net hyl but oxy), neopentyl oxy (2, 2-di net hyl propoxy), butoxy, isobutoxy,
sec- but 8Xg;Alkeeyl tis- & sradghy chahi o braekyd alkeswpradips kyvinged ok yarlondatores. Poetgrred ex-
radi cal I I | obut yl oxy,
cyclope%???o%gﬂ%%ié Egé %ﬁ@qg?agﬁgagg%%§3?§gﬁM29% ?dﬁﬂgch cycl opr opyl oxy,
cycl obut yl oxy and cyclopentyloxy are preferred. 3-7C- Cycl oal kyl met hoxy

st ands 8-GC-Ael i prsepightoaiih okhrandhgd bikiby radicactidvioyg B,to T yabapatoimy.| Arertiaiaxam-
cycl o- | yeth r XY |opr opyl met hoxy,
cyclobupggﬁggﬁ%£§§%P 12&Nﬁ%%gﬁah¥%ﬂﬁ@¥%é¥@mg}%&%#é&g%%% 3-10C- Cycl oal kyl
stands for cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycl oheptyl,
cycl ooctybe-pe @yclobm@was fof mwbi@ﬂmw or3-16@-—t@@b@@i uléwcénetényﬂ asSfoR&@mplepr  a
met hyl éadlca mplc |st§ubst|tuted by one of the abovenentioned

3-7Ccy 8%”?9Pr adiccar Exanples whi ch may be nentioned are the

cycl opropyl net hyl, the cyclopentyl met hyl and the cycl ohexyl met hyl

radi cal  phd)-23EQRENN ARG, RRQZLAA4 3% prefyictor Coflokeriiball s a strai ght chain
or branched "al kenyl Tadical having 3 carbon atons. Preferred ex-
anpl es are the 2-butenyl, 3-butenyl, 1-propenyl and the 2-propenyl (allyl)
radi cal Balo@ni@hiAlthe mgdningf &we$>tersariwtg‘rventtoha§ bmoruine, lshlarvehaed fladrioeny| r adi cal
having 3 to 7 carbon atons. Preferred exam ples are the 2-pentinyl,
2-butin utinyl and the 2-propinyl (propar radi cal s.

7-10C pﬁﬁgzﬁmcarap@ s astRRnIY P o Whighrons; Qg %&vﬁw)ﬂmedﬁ -Aoek Fadicels sy |

r adi cal 8gd. suekangte ib 0fe sextginrpdiad) [CHaO)Y. , nor bornyl or adamantyl. A

Phenyl - 3- 4C-al kenyl radical is, for exanple t he phenyl prop-1-en- 3-yl

radi cal. Halogen within the neaning of the present invention is brom ne,
chl ori né‘4§r’?d!<yicﬁr@6w%é radicplsAqonigink 1 8¥ktign iy the gveercalPBofiA oighegporeaenineh one
of the ahowvegrabognadicds. 46-axbiipé istadicepkgratisallfomc@ed). An exanple is the
acetyl radical [CH3C(O-]. 1-4C- Al kyl carbonyl oxy radicals contain, in
addition to the oxygen atom one of the abovenentioned 1- 4C—alkylcarbonyl
radi cal 8.1-46nAlisdcaraongamiso agisalds ér exgmria diecrptadBe@) FitH-C(0)CH,]

1- 4C Al kyl carbonyl am no radical is, for exanple t he acetam do radi cal

E hsl_;gg\?) ﬁ%@ﬁ@aﬁﬁ%&%ﬂﬁﬁﬁé}gﬁ? g y (%hson(é1 o? %re %nyemegﬂoneg 1t4% -a olxg pad?ca S |s of
bonded. Examples are the ethoxycarbonyl [CH;CH,O-C(O)-] and the methoxycarbonyl [CH3O-C(O)-]
radicals.

Mono- or Di-1-4C-alkylaminocarbonyl radicals are, for example, the methylaminocarbonyl, the dimethyl-

aminocarbonyl and the diethylaminocarbonyl radicals.

Mono- or Di-1-4C-alkylamino radicals are, for example, the methylamino, the dimethylamino and the
diethylamino radicals.

Mono- or Di-1-4C-~alkylaminosulfonyl stands for a sulfonyl group to which one of the abovementioned
mono- or di-1-4C-alkylamino radicals is bonded. Examples which may be mentioned are the methyl-

aminosulfonyl, the dimethylaminosulfonyl and the ethylaminosulfonyl radical.

Hydroxy-1-4C-alkyl stands for one of the abovementioned 1-4C-alkyl radicals which is substituted by
hydroxyl. Examples which may be mentioned are the hydroxymethyl radical, the 2-hydroxyethyt radical
or the 3-hydroxypropyl radical.



bonded. Exanpl es are the ethoxycarbonyl [CH3CH2O-C(O -] and the

nmet hoxycar bonyl [CH3O-C(O -] radicals. Mno- or Di-1-4C- al kyl am nocar bonyl
radi cal s woa2/083906 exanpl e, the net hyl am nocar bonyl, the diPCEtEPY2/04438

am nocar bonyl and the diethyl am nocarbonyl radicals. Mno- or

D -1-4C-al kyl am no radicals are, for exgrrpl e, the met hyI am no, the

di met hyl am no and the diethylam no radicals,

Di - 1- 4d"§éﬂrW?aé?ﬁ”Wo1s%FF PHy At fgsoF 6YOPI% (G eﬁwvgaﬂaﬂwmewvvh%ﬁ(%@l 89t he
abov eneit hphegcarbmgiethyl+CHICHG(@0OH riddidesm no radi cal s i s bonded. Exanpl es
whi ch may be nentioned are the nethyl- am nosul fonyl, the

di met hyl am nosul f onyl and the et hyl am nosul fonyl radi

Hy dr oxylf R320d Bf fogpthat faimgan ‘FQS’F'OEﬁﬁBO'}S‘f thep e £8500 AieME |tQ)‘H@€P 13 and B w9 pitachad cal s
whi ch i sreSnkeatd dristapeihbyvia yslibRXphd. Exanpl es whi ch may be nentioned are the
hydr oxynet hyl radical, the 2-hydroxyethyl radical or the 3 hydr oxypr opyl
radi cal . WO 02/085906 PCT/ EP02/ 04438 -7 Hydroxycarbonyl -1-4C-al kEy
r adi cal Sheagreupst-GrHaex aPahte, Cithe %Q&MWQ%WWIQH&*‘WIOF pragsipdEresExanales t he
hydr géym&rbﬁnlay b6 trhentiored Ghi2eERE(HD), Qbup” @6 itigab&ylerlsf h§§3y|@@dlsa4eptyeget(i1methfylﬁr 31
an additiona a che
are lin é‘éﬁ'e?% g?ﬂ(g'e%?\d?qﬁg’fy%?eég eg‘g[‘}ﬁr% ”Zn'lf(’hwgn%rdggd@e lem—S g‘%)"d%

- CpH2P iaohityleBgHzg-botylendrdersbytréngh propyietieniseprofyleaa cietengr bmp@ylmmalﬁmﬂ ayl thwm ch
may be ReiRY ,b,@%gb ofor the -CrH2m group are the octylene, heptylene,
i soheptyl ene met hyl - hexyl ene), hexyl ene, isohexyl ene
(2- nethylpentylene) neohexyl ene (2, 2-di net hyl butyl ene), butyl ene,
i sobut yExenelessetchbmby be mesntidred tferbthie yCghae , grqup cauy ltheniesxyleso fisobpiyleaa €2-methyl-
et hyl eng, v, UL I y be
et 1 ong e PR P bubiaio), BRYCHE PR e Jet IR SR MR o
pent yl epMane, '?RP(‘S?P&')?W @HH'G(“? 12“%'?%‘%"%”8@99 h@r‘ﬂ?}hyieﬂﬁﬂ'}?P%ne i sobut yl ene,
sec-butyl ene, tert-butylene, pro- pylene, |sopropylene et hyl ene,

e LB 08 0P A G500 40P e e U e

t er t - butegbeiylene. pragones ifepropyisr & nénbme*évlwﬁh@ﬁree ang ”i*ﬁe‘f‘ﬁf)}"‘?ﬁ?tQFRHPene and the
nmet hyl ene group. Exanpl es which may be rrentl oned for the -CgH2g- group are

the et h¥>|<a?nn?es W]hl ma b Xrlleedr}gr R % 20y grou h heee'{i? e OP P"letthn%th Ien?eu d tﬁ:gqu
45 S het

represents'a covalent in case d es whi ch
are a cmnwmroqp—ﬂnw@yp e‘ﬁHzrqﬁeprgmt;pa czwaleu bgrtci ip e@t?toéq @éBr (?ﬁelzl as
-CpH2PAryl'1  and contain the grouplng -NH (imno), such as for exanple,

pyrrol eAzaI hrgtqucy%s %\ihicpeapez Ia rglorg&zn%Lt ("Aryﬁ?ofO the group of substituents defined as -C,Hzp-Aryl1

and contain the grouping -NH- (imino), such as for example, pyrrole, imidazole, benzimidazole, benzo-
triazole or benzosuccinimide, are preferably bonded via their imino-nitrogen to the above defined

-CpHzp- group.

Suitable salts for compounds of the formula | - depending on substitution - are all acid addition salts or
all salts with bases. Particular mention may be made of the pharmacologically tolerable inorganic and
organic acids and bases customarily used in pharmacy. Those suitable are, on the one hand, water-
soluble and water-insoluble acid addition salts with acids such as, for example, hydrochloric acid, hy-
drobromic acid, phosphoric acid, nitric acid, sulphuric acid, acetic acid, citric acid, D-gluconic acid, ben-
zoic acid, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sulphosalicylic acid, maleic acid, lauric acid,
malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid, toluenesul-
phonic acid, methanesulphonic acid or 3-hydroxy-2-naphthoic acid, the acids being employed in salt
preparation - depending on whether a mono- or polybasic acid is concerned and depending on which

salt is desired - in an equimolar quantitative ratio or one differing therefrom.

On the other hand, salts with bases are - depending on substitution - also suitable. As examples of salts

with bases are mentioned the lithium, sodium, potassium, calcium, aluminium, magnesium, titanium,



triazole or benzosuccinimde, are preferably bonded via their
imno-nitrogen to the above defined -CpH2P group. Suitable salts for
conpoundswofo2g®®oé ormul a | - dependi ng on substitution - @&Ca/ERot/oascs d
addition salts or all salts with bases. Particular nmention may be nmade of
t he pharnmacol ogically tol erable inorgaﬁﬁé and organic acids and bases
customarily used in pharmacy. Those suitable are, on the one Eand, wat er -
sol ubl e®3R ”'V{chf@?@q”ﬂg%ﬂ%‘?@d'a'e'i”c?aﬁ%lB?rf*i fapy tRepases fingerariovgd It Rregaratigngp
exanpl ean dnpoates lqbantitativearatiaor dny diffdirglihedefraen.aci d, phosphoric acid, nitric
acid, sulphuric acid, acetic acid, citric acid, D-gluconic acid, ben- zoic
aci d, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sul phosalicylic acid,
nal ei ¢ BlEr@acaogigriydntalgiagle salfppyjiigh %@@ib&,obﬁw&a’rfw@xa@r":, asREPHPRIUGE YIngRe i ¢
aci d, tpepastion diehedcorgptiands accaing ,to Stecimvantiornon i itiduktieineals| arepdvavdried add d,
met hanegul [ ' : - 2 ' ' i ds bei ng

enpl oye Fﬁgggﬁﬁm@g$%3§§E%Fgﬁg&ﬁﬁ%ﬁéﬂgﬁﬁgs@%b§ﬁ§f'ﬂ?dgnﬁ%%ﬁ- or pol ybasic
acid is concerned and depending on which salt is desired - in an equi nol ar

q_uaﬂt ibt Aédomgrt@wdért'emngm@dgéitﬁé @rm'gagq_dts fibe!_héﬁrfv@rlitior e wkings ta%ilh@nts ﬁ@@dontm:etgs f
Wt ases .ar -, ge | on substituti.,on - .als Sul t e. es o
salts hevensed GRElng o odng Raodns §faients dahRs iy et San B,

al um ni tiamarerthgreéase alhsoltataszani impartiagiaod) Y8EEEEf PETLRPOMUE 41R8Nula igasayatteaialim

megl um Bga0%s 284 R Pafichib i §&kies of theEdts of 8 corhpndAs&smbRil Ng enpl oyed in salt
preparation in an equinolar quantitative ratio or one differing therefrom

Phar macol ogically intolerable salts, which can be obtained, for exanple, as
pr ocessCopnpunds of fatonulari gvhichere tp be paplaEsizethare thosé @ vddalipounds according to the
i nventi gl 0@ nasholnSe¥dxi,al scale, are converted into pharmacol ogically
tolerable salts by processes known to the person skilled in the art.

Accor di Rg 8 cREY rowing 95{Mo8Rje t he conpounds of the invention as well as

t hei r sBS tisd Reaypgethartierhnngn aeldigonal bdmein i sol ated in crystalline form varying

anount sppf ; %y%n S-Rf,r-‘é'l-légﬁ%yw k%&&%qn\%ﬁ?rpe of the inven- tion are

therefore all sof'vates and in’particular all hydrates of the cogounds of

for nul aRf aZbGusyqloakiyl, aP{7C-cyglpalitneadhvhnguinexaliiit t indedolt  &pnzobiaaeidt smetyitshe
sal L s of fj hﬁﬂmmﬁ@wnﬁﬁidmtz-jl,or1 M-ﬁﬁm_bthyl%nm@ibldﬁ,M]pﬁriﬂihmw,a3lthidﬂhieﬁ~lb-yﬂz‘_r,2:4]t-0 be
enphasi ze I hose .0 W G thoxy or., et. / hl ori ne,
oromine or g 836t utleianihoh BalR R o Sh oo Bl iraf Bl S
- CrH2nRY7, - bty eepgqjq acid, Rian uppulRtitgtep ar iMR&IsuREitutedathery adisal inyhich
3- 7C- cyrbpak kydcratyh v Lac-siktxp @sdokyhyi 1-4G-B@&6Ar¥dnyl, benzot hi azol yl, 6- met hyl - 3-
trifl uo%f)rre.t h%&) iyl dll n-2-yl, 1,3,4-trimethyl-1
H pyrazof o[ 3] -ﬁéywafyn- 6-yl, 3-thiophen-2-yl[1,2,4]-

Y is a bond,

Aryl1 is imidazoly},

m is an integer from 1 to 4,

p is an integer from 1 to 4,

R12 is a radical of formula (a)

wherein

R13 is -S(0);-R14, -C(O)R17 or Aryl3-1-4C-alkyl,

R14 is phenyl or phenyl substituted by R22,

R17 is 1-4C-alkyl, 2-oxo-imidazolidin-1-yl or -N(R20)R21,

R20 and R21 are independent from each other 1-7C-alkyl, or R20 and R21 together and with inclusion
of the nitrogen atom to which they are bonded, form a 4-morpholinyl-, 1-pyrrolidinyl-, 1-piperi-
dinyi- or 1-hexahydroazepino-ring,



t hi adi azol -5-yl, 1, 1-di oxi de-tetrahydrothi ophen-3-yl,

1- oxo- 1, 3-di hydr o-i sobenzof uran-5-yl, 4-(4-yl- but-1-oxy)-benzoic acid, or
an unsubswotoawnesdoor by R61 substituted phenyl radical, inPoriEP02/6EISI S
1-4Cal kyl, 1-4C- al koxy, carboxyl or 1-4C-al koxycarbonyl, R7 is

car boxyphenyl oxy, Y is a bond, Aryll i*d i mi dazol yl, mis an integer from1l
to 4, g is an integer froml to 4, Rl2 is a radical of formula (a) N-R13
(a) whefei i RS -S(0) 2-R14, -C(ORL7 or Aryl3-1-4C-alkyl, R4 is
phenyl ani3plaemdyl, substituted by R22, R17 is 1-4C- al kyl,

2- 0X0- 1 gi ol = -N(R20) R21, R20 and R21 are independent from
each ot ﬁkeérjé%q%dégéméfp%‘ao(g R20 and R21 together and with inclusion of the
nitrogen atomto which they are bonded, form a 4-norpholinyl-,
1-pyrrolidinyl-, 1-piperi- dinyl- - hexahydr oazepi no-ring, W 02/ 085906
PCT/ EP0O2/ 04438 -9- R22 is 1-4C-al’kyl ’N&\r,%%? is pyridyl, R26 is a radi cal
of formula (c) XXxN NR27 \-~)A"" (c) ein RR7 is -(CH2)"R30, R30 is
-N(R32)R33, R32 is 1-4C ; ik 1-4Cal kyl, or R32 and R33 together
and with inclusion of the gen atomto which they are bonded, forma

(c)

wherein

R27 is -(CHy),R30,

R30 is -N(R32)R33,

R32 is 1-4C-alkyl,

R33 is 1-4C-alkyl,

or R32 and R33 together and with inciusion of the nitrogen atom to which they are bonded, form a
4-morpholinyl-, 1-pyrrolidinyl-, 1-piperidinyl- or 1-hexahydroazepinyl-ring,

u is an integer from 1 to 4,
v is 1,
X is -C(O)-,

and the salts of these compounds.

Compounds of formula | which are particularly to be emphasized are those in which

R1  is methoxy or ethoxy,

R2 s chlorine, bromine or fluorine,

R3 and R4 together form an additional bond,

R5 is 1-(morpholin-4-yl-methanoyl)-piperidin-4-yl, 1-(toluene-4-sulfonyl)-piperidin-4-yl, 1-acetyl-piperi-
din-4-yl,  1-(pyridin-4-ylmethyl)-piperidin-4-yl,  4-{1-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-
methanoyl}-phenyl, quinoxalin-2-yl, 6-methyl-3-trifluoromethyl-pyridin-2-yl, 1,3,4-trimethyl-1H-py-
razolo[3,4-b]pyridin-6-yl, phenyl, 3-thiophen-2-yl[1,2,4]thiadiazol-5-yl, 1,1-dioxide-tetrahydrothio-
phen-3-yl, benzothiazol-6-yl, 1-oxo-1,3-dihydro-isobenzofuran-5-yl, 1H-indazol-5-yl, cyclopentyl,
4-imidazol-1-yl-butyl, 4-(4-yl-but-1-oxy)-benzoic acid, 4-hydroxycarbonylphenyl or 1-[1-[2-0x0-imi-
dazolidin-1-yl)methanoyl]piperidin-4-yl,

and the salts of these compounds.

Preferred compounds of formula | are those in which
R1  is methoxy or ethoxy,

R2 s chlorine,

R3 and R4 together form an additional bond,



4-nor phol i nyl -, 1-pyrrolidinyl-, 1-piperidinyl- or

1- hexahydr oazepinyl-ring, uis an integer froml1l to 4, vis 1l Xis
-C(O-, awooelesssalts of these compounds. Conpounds of fomramiEeot/osbs ch are
partlcul arly to be enphasized are thoseﬂ&n which R is nethoxy or ethoxy,
R2 is chlorine, bromne or fluorine nd R4 together form an additi onal

bond, is 1- h 4-y| - met han

2ol B PRI TR 0 CUBEEH S Bl eyt
1- (pyri di n- dinyHyhet-tpytidin-pivioetiytlipipeddindi-yl, 4-{1-[4-(2-dimethylamino-ethyl)-piperazin-1-y]-me-
4- {11 4- (2- garghhyean thmm%nmalg R B kliclnidihy-p PR BAROY sk pREMYK Hpyra.

qui noxal i n- | uor onet h }/ R/ -2-y1,7°1,3,4-tri met hyl -
1 H py- raz%ﬂ"ﬁ"f é'b]@yrl!ﬂ"b? V'r sy >?r’t 'OWE&W[ 24]D adlazol 5 -yl, “1,1-dioxide-tetrahydrothio-

3-t hi ophen- gheptdhyl,, l&nﬁx}thlbzmd-lyazleixe-B ;3ydihydrb;idobenzofurahes-y1 et iH-driaigehl-6iyhicpelopentyl,
phen- 3-yl, _a: = M : y I%% | v dni

i ndazol - 5@@?\5&&“’ ?}%9 é/F & ﬁ/ {/l butl‘T Qﬁé)génzg’lf gﬁﬁ' ?Ft)gfr&(? %IBtfnéH&/Iao'P’l?T Y oxo-tmi

4- (4-y| - but Jarolisiry -v'mwpﬂlp@eﬂ@ﬂ' hydroxycar bonyI phenyl or

1- [ 1- [ 2ar@pthe $4is of tHése@oh@bindd- yI ) met hanoyl ] pi peri din-4-yl, and the salts of
t hese conpounds. Preferred conpounds of fornmula I are those in which Rl is
nmet hoxy or ethoxy, R2 is chlorine, R3 and R4 together form an additional
bond, WOIrthey wesgebcoEPLEREPfapdaBare- 10 R5 i s

1- (mor plb -H-'(B higlo=-aTRERSYINEIyD- [P - h\@fdﬂolﬁt lw'lvmethanoyl) plperldln-4-yl]-4a 5,8,8a-tetrahy-

1-(tol uen onyl plperldln 4-yl, 1-acetyl-piperi- din- -yI,
1- (pyn%%H @Il?é‘f’n' ”ge pi peridi n-4-yl,

4- { 1- [ Atcis24R-GRiptoyt-methery-pdemg)2 [ motﬂemea%ﬁutfomd)yﬂ Heridip-4-yiltasdyae}tetpiedrpi2H-
qui NoxapiiRkiainyd-ond- met hyl - 3-tri fl uoromet hyl - pyri di n- 2- yI
1,3, 4-t

3 thi op{teﬂgép pcpp oo i Soloro gt S ety b eB Sy At ab gz -

phen- 3-gle, benzot hi azol -6-yl, 1-oxo-1, 3-di hydro-isobenzofuran-5-yl, 1
Hi ndaz@Ls) 5'(3( bhlo&yﬁ%&ﬂ%dﬁ@yl) 24(1 'ng tﬂﬁ"‘t} QLneﬂwglée{;{) n&HtAf ):4a,5,8 8a-tetrahydro -2H-

4- (4- - 1- 0x c acid, ydi oxy onyl phenyl "o
1-[1- [29 %azi”fﬂ'o”edazol i di n-1-yl ) met hanoyl ] pi peri di n-4-yl, and the salts of
t hese ceipoyidsioroRdnhtthery-phef)ex- (@ € t4c@ ramaaitndkenind- etlﬁyb)mealraimH -@F@|ethanoyl}-

phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(6-methyl-3-trifluoromethyl-pyridin-2-yl}-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(cis)-2-Benzothiazol-6-yl-4-(3-chloro-4-methoxy-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1-ox0-1,3-dihydro-isobenzofuran-5-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1H-indazol-5-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-cyclopentyl-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(4-imidazol-1-yl-butyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-{4-[4-(3-Chloro-4-methoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-butoxy}-ben-
Zoic acid,
(cis)-4-[4-(3-Fluoro-4-methoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yi]-benzoic acid,
(cis)-4-{4-(3-chloro-4-methoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}benzoic acid,
(cis)-4-{4-(3-bromo-4-methoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-2H-phthalazin-2-yl}benzoic acid,
(cis)-4-(3-chloro-4-methoxy-phenyl)-2-quinoxalin-2-yl-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1,3,4-trimethyi-1H-pyrazolo[3,4-b]pyridin-6-yl)-4a,5,8,8a-tetra-
hydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(3-thiophen-2-yl-[1,2,4]thiadiazol-5-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1,1-dioxo-tetrahydro-11(6)-thiophen-3-yi)-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,



(cis)-4-(3-Chl oro-4-net hoxy-phenyl)-2-[1-(1-norpholin-4-yl-nmethanoyl) - pi per
idin-4-yl]-4a,5, 8, 8a-tetrahy- dro-2H pht hal azi n- 1- one,

(ci s) - 4- (Wo@riossvoé 4- net hoxy- phenyl ) - 2-[ 1- (t ol uene- 4- sul f orgiT)EPp2/pPEBS di N- 4-y
I']-4a,5, 8, 8a-tetrahydro-2H phthal azi n-1-one,
(cis)-2-(1-Acetyl-piperidin-4-yl)-4-(3- -dhtor o- 4- met hoxy- phenyl ) -4a, 5, 8, 8a-t
et rahydr o- 2H pht hal azi-n- 1- one,

(ci s) - 4lcsB4ChEbipe-Metheypby)) Brrbap-fa.5.8 8a-dq¥anydm-AH-phipsla@n-frpne.pi per i di n- 4- yI )
-4a, 5, 8(0&&41(?&!‘1!6:*&%%3@ hB )b@ér@iﬁ{l-ﬂa 5:8@a8¢trahydro-2H- phthalazm- -one,

(cis)-4; e am.ng- et hyl ) - pi pe

razi n- 1¢ &?f%ﬁl @no’?%oxyp‘ﬁé??@@)ﬂig 25°X§ '@3%%%?&%68}% Fﬂﬁ%‘gi‘ ai’ﬁn 1- one,

(ci s) - 444,38 Gattatrbydio-P-phtbxgzpheng| ) - 2- (6- met hyl - 3-tri fl uor omet hyl - pyri di n- 2

-yl) - 4aan05chegalts%ﬁhés%t(foﬁﬂlﬂ&q{dg 2H pht hal azi n- 1- one,

(cis)-2-Benzot hi azol - 6-yl -4-(3-chl or o- 4- net hoxy- phenyl ) -4a, 5, 8, 8a-tetrahydr

0- 2H- pht hal azi n- 1- one,

(ci S) - 4A ERecEhbrobmlirdentret the rympwluadsydf herdséntonention3natlidh yrose corsmivedsza famalad 5- |
-4a, 5, ﬁ \Aﬁlﬁ:&ﬁ?tlg ﬁb@‘ CilfkgxyzHZ ISEHMOHRA @%'aﬂd 3321 ®d€ther form an additional bond and R5 is R6.

(CI S)-4-(3- or o- 4- met hoxy- phenyl ) -

H i ndazol -5-yl)-4a, 5, 8, 8a- tetrahydro 2H-pht hal azi n-1 -one,

(ci s) - 4Afchdcisberiad edbomih bty HHeh@mpbinds -of Yhel pgeent ipvendan, inGuds Baset @hipatmyidrod- 2

H phth

Syl - a‘}oﬂ?ulﬁl ,néﬂ'@c%§1 %gtﬁaﬂﬁ%&%%cﬂlﬁﬁm a g%ﬁ%%i%g%h\%p%lﬂ% o adndrdl $h3E Sha 1

(ci s) 4 ?@-F@Hénﬁ'?@hl or o- 4- met hoxy- phenyl) 1- oxo- 4a, 5, 8, 8a-t et rahydro- 1

H pht hal azi n- 2-yl ] - but oxy} ben- zoic acid,

(cis)- 41’-\ urth 3&0%'&%1?& ! od| en hﬂh(é/ 8(9 heﬂde) of:l’he pr sen?fnvén@b %C|L(? fh&d ey c%m%o&nds of

H pht ha €nzol ¢ aci

(cis)- 4f0{r2|u|Q Binomlichril ig-1ra&- ﬂkﬁ&ydﬁ%mﬁhwﬂ@ B3% @nd R4 dogth@s forma tap sMgitingl ond and

H pht hakazi 1t ;%bw} €nzoi c acid,

(cis)-4-{4- (§ r ono- 4- met hoxyphenyl) 1- oxo-4a, 5, 8, 8a-tetrahydro-2H pht hal az
i n-2-yl }benzoi c acid,

(cis)- 4Sﬂl@mm50$p@clal-e1mok1m)eyt @Hengdmpo2rdsLaf trexaesent idveptioning!Ele8h@a-compeunkdy dr o-
2H-pht h@f'f@f?dufé‘lln Whéh R1 is 1-2C-alkoxy, R2 is chiorine, R3 and R4 together form an additional bond and
(cis)-4 %3 Chloro4rrethoxy phenyl )-2-(1,3,4-trinethyl-1

H-pyrazB 5[% 4-b] pyridin-6-yl)-4a,5, 8, 8a-tetra- hydro-2H pht hal azi n-1- one,
(cis)-4-(3-Chl oro-4-net hoxy-phenyl)-2-(3-thi ophen-2-yl-[1, 2, 4]thiadi azol - 5-
yl) - 4a, 5 t%n%iart te&é\%oﬁ m%h%'ofﬂ#ét Mp@gﬁ% olf fhggf esent mventlon mcéude those compounds

(cis)-4 OoXYV- I 0Xo-tetrah
' (6)- thpfcfanw S s RListl 45, et T, Ro PR Restes FaTnargHatonA s AOB5 906
PCT/ EPORS @488 - 11

The compounds of formula | are chiral compounds. Chiral centers exist in the compounds of formula |
in the positions 4a and 8a.

R5
/
N—N
Numbering: R1 / (0]
4a 8a
R2 U
R3 R4

Therefore the invention includes all conceivable pure diastereomers and pure enantiomers of the com-
pounds of formula 1, as well as all mixtures thereof independent from the ratio, including the racemates.
Preferred are those compounds of formula |, in which the hydrogen atoms in the positions 4a and 8a

are cis-configurated. Especially preferred in this connection are those compounds, in which the abso-



(cis)-4-(3-Cnhl oro-4-ethoxy-phenyl)-2-phenyl -4a, 5, 8, 8a-t et rahydr o- 2H pht hal a
zi n-1- one,

(ci s) - 4- (Wo@hrlosmvoe 4- net hoxy- phenyl ) - 2- phenyl - 4a, 5, 8, 8a- t etPcaiipdr/ox2$+ pht hal
azi n- 1-one,

(ci s) - 4- (3- Chl or o- 4- met hoxy- phenyl ) - 2- {#2[ 1- (2- oxo- i ni dazol i di n- 1- yl ) - net ha
noyl ] -pi peridin-4-yl}- 4a,5 8,6 8a-{etrahydro-2H pht hal azi n-1-one, d the
ol t 5 DilepRuraten FabeES oA e Phern BB RAToRR B BB ARTIAIdS 26 RGeS

pr esent positieeAd.i on i ncl ude those conpounds of formula | in which R is
1-2C-al koxy, R2 is chlorine, R3 and R4 together form an additional bond and
R5 is R6. Another special enbodi nent of the conpounds of the present

i nvent i BACSMRASFAR P BB &P MNE FRTIRSPETCINgr HARHPMErs by ethpfsdirowa by & parsaekiiek oxy
R2 i s chltwy arh@refé3blaig rintiogturmrard saparadaal istd did diassaborbera duraigdhe grBparation

- CH2Zm A r r. s i i
inventi@ﬁTWﬁg%ﬁé%gﬁﬁB@%P%%ﬁ%%%%gggtgiﬂ#%f%ﬁ%g@?%?ﬁg%ﬁﬂgﬁxﬁ$m%§8%@%%§§JFoxy,
R2 is cheohs.pbtetRBydieheniic peige (e pxaian sitingdenmroanes Abce AfhaAs RepPFrafion

- CpH2P Ygeftsyrhdy. beShéntloné) &r kedm@P eplicl adid adingEilich @k thd@)-caappmnds oof-pRdie

present 1nventiop_include ose.conmpound of fornula i i | is_

D e i Rk T B g rle R e ey Bt B By G- GG PTG and
R5 i s Rl-2-méfiatbearytniies), sphedire| the mbtei awing aldéloitis quisiosuinechasneptintHoeidpe @seént
inventiﬁ@dhgclude t hose conpounds of formula I in which R is 1-2C- al koxy,
R2 is chlorine, R3 and R4 together forman additional bond and R5 is R26.
The conpounds of fornula | are chiral conpounds. Chiral centers exist in

t he conpeseshspodhidst @dcomding td thel iAvéntieh EmShd prefesed} doradxdmBia, afRBescibell iNREB&iIbh Ng:
Rl O 4am:?mgq ég%3 R3 R4 Therefore the invention includes all conceivable
pure di asterebners and pure enantionmers of the com pounds of fornmula I, as
well as all mxtures thereof independent fromthe ratio, including the
racenmates. Preferred are those conpounds of fornmula I, in which the
hydrogen atons in the positions 4a and 8a are cis-configurated. Especially
preferred in this connection are those conpounds, in which the abso WO

02/ 085906 PCT/ EP02/ 04438



-12 lute configuration (according to the rules of Cahn, Ingold and Prel og)
is Sin the position 4a and Rin the position 8a. Racenates can be split
up into twe oeosvespondi ng enanti oners by methods known bypraTmPoyensskill ed
inthe art. Preferably the racemc mxtq' es are separated into two

di astereonmers during the preparation Vil Bh the hel p of an optical active
separ at‘__{gn a ent OB the stage of the cycl ohexanecar boxylic acids or the
1, 2, 3, 6°CPLF8P8Benzoi ¢ acids (for exanple, starting conmpounds A5 and
AB). As separation agents may be nentioned, for exanple, optical active
am nes such as the (+)- and (-)-forns of 1-phe- nylethyl am ne

[(R) -(+)-1-phenyl et hyl am ne = D a-net hyl benzyl am ne; or

(S)-(-)-1-phenyl et hyl am'(ge =0 L- % m et hyI benzyl am ne), ephedrine, the
optical active alkal oi i ni y&,~ ci nchonine, ci nchopreyne addo bruci ne.
The corrpourbﬂf |nvent iAomtogan he ppr-er BHe, as
descri bed i \ , 2 or 3uci, WO 02/ 08590% /| ER02/04438 - 13-
Reacti on scheme

— OOOF ¢l -Crafts OOR1+Aﬁ¥2ation AlCl3 R2
R2 RBRARBRZ HRS N, drazine-Hydrate H™R N-N O 0 R5-CI
Base R 2R3R4 R3 R4
R3 R4
N
R57 "NH,
Hydrazine-Hydrate
Y
H
R5 N—N/
N—N 4
R1 / 0 Base R1 o
R5-Cl
R2
R2 )
R3 R4



R3 R4 WO 02/ 085906 PCT/ EP02/ 04438 -14 Conpounds, in which R5 stands for
R12 are preferably prepared according to reaction schene 2. Reaction
schene 2:w0 02/0839@% HzZN. HILO N N O 0 H 10 BHA HN \v/ + N [PCOEHd/@Q438' 0+ Y
O >0Oconc. HG O RLOOHNH HZNNNx 2 HOOO R2Z HR3 4 N R O R R3 R4
R13-Hai RI3 N NN R O/~ (I, R5= RI"34= --( ,NRI3) R ~~~// R3 R4 WO

02/ 085906 PCT/ EP02/ 04438 -15
Compounds, in which R5 stands for R12 are preferably prepared according to reaction scheme 2.

Reaction scheme 2:

‘ Hr!l o
o HN\(O
>r° >
l conc. HCI
00
R1 OH NH
HZN\N X 2 HC!
R2 H
R3 4
-~ p
R1 / 0
R2
R3 R4
R13-Hal
R13
Q
N—N
R1 / 0

(I, R5= R12 = —<:>N—R13)
R2

R3 R4



Compounds, in which R5 stands for R26 are preferably prepared according to
reaction schene 3. Reaction schene 3: 0 O RLOH/ X, OH R HZNNH R3 R4
Y X-OH OwoNems#6 O R2 R3 4 PCI5 \2. CC or EDC HN~ NRPCTAPQ/OMIN N R27
OHNI 4rN RL/ \ NR7 RL pN_N2R33R34(I, R5 = R26 = X-N N-R27) /(]
\--(J)v Suitably, the conversi ons are “¢afried out anal ogous to met hods
whi ch are famllar se t erson Skl|| art, for anpl e,
' Che. R T R ek frish ol e BIEPRE AeroBs b B6ion TS Dasb06
PCT/ EP0O2/ 04438 -16 The substances according to the invention are isolated
and purkgécgﬁgcﬂe,ﬁeg_nnner known per se, e.g. by distilling off the solvent
in vacuo and recrystallising the residue obtained froma suitable sol vent
or sub- jecting it to one of the custonmary purification nethods, such as
col utm chr omat ogr aphy_on ap sglitabl e support nmaterial. Salts are obtained

by di ssol ving t hg, @ offpolncbr N a suitable sol/v@/k(&[l exanpl e a ket one
HN.

| i ke ace-
R2
H

R3 R4

X—OH
—N

R3 R4

Nz

R1

R2

1.DCC or EDC

2, HN/\
kﬂn\
| “R27

i R

N
N—N ~
R1 7 o -———"——Rgl» R1 / o

PCl,

R2 R2

(I, R5=R26 = X—N N—R27)
¥

Suitably, the conversions are carried out analogous to methods which are familiar per se to the person

skilied in the art, for example, in the manner which is described in the following examples.



tone, nethylethyl ketone, or nethylisobutyl ketone, an ether, |ike diethyl
et her, tetrahydrofuran or diox- ane, a chlorinated hydrocarbon, such as
met hyl enewohosisgde or chloroform or a | ow nol ecul ar wei glrCT/ER02/pla38 | C

al cohol, such as ethanol, isopropanol) mhlch contains the desired acid, or
to mhlch t he desired aC|d is then added®-The salts are obtained by
filtering, reprecipitating, precipitating with a non-solvent for the
addition salt or by evaporating the solvent. Salts obtai ned can be

conver t Tk supsthases faceadingdo thenihgentibrhare fiso@dcodporified $n aviiaoter khowrt per se, ec@iby be

convert &Qllngtoﬁ tlﬁeaéomnt drln Par%:hg 'aﬁ%lrae?@gtglﬁsimd)(h %ﬁﬁ@ l)ﬂ%hé:c?‘llrc%rb( a@QnFé‘ble sgivgr{t%pgd%

salts can converte X erabl e sa

f ol | owi lefnestdmene sf the cusierary eurﬂf'ﬁetwﬂ rﬁ%'?ﬂdﬁ otYcl As §e'waR shroRiaieaephy % 3 %tafe'e
restri céupp@t intteridAs wel |, further conpounds of formula I, of which the
preparation is epricitIy not described, can be prepared in an anal ogous
way or in a way which is known by a person skilled in the art u3|n8

cust onaPyitsgrepiginad kytissehdogbe Fee THeposbiip GLRYERble sohvert{foapxaniaian kasenedke peet he

exanmpl egnasmaBidin totneeérrmaﬁvn&&u@mow eﬁ@%ﬁeedlkserén@um@r te@éhyamramedw on.
WD 02/ 085906

(cis)- 4_ éﬂFBT%e%Phyﬁéc{cﬁFB&m Sﬁﬂfb% 1‘n f%ggr}elc%londe or chléjrofgrm or a Iow molecular weight
-(1-nor g}pbdmcmlmhqn sunlmeﬁath@yjl )sopuopgyoi)dvhwhA:omtalhs the desired acid, or to which the desired

4a, 5, 8, §a¢ lsahdrediued. Orh%%a@éqérl@%b%eﬂ'b%‘ﬂ@é?ﬁg r@@ﬂ)ltétll‘ld) 'Brééfpitétm@ wih @fnon-solvent
rodu t | ne; 4-car

i ntermedi ate

i of 5y PR Sy by powlieid pterl oK SpEBR G A FoTTRICH P PaRBeog Mo
evapor athedree Térepaueds dhieh, iirstupacan e onestted éd seiterin diumenrer, pbalimanclearabpnat e
and di C!&'e@&%ﬁé@éﬁ%e c-gﬁ\%rtﬁé ﬁ;ltbl pﬂémgt}@%y of¥&tie éaﬁs dried over magnesium

sul fat e and evapor at ed e conpound is crystallised fromdiethyl ether. M
p. 185-186C. 2.

( ci S) - 4Tt(e3foEBW|r(y exafhpleatilekate pircinyan)ior2in[ gredtéraletineithdusigbfictmglit) Apiwelrilthen- 4-y

-4a, 5, t et |48 08y
 nt or poch g, SR 8 o BALAR: Kk BRAuD TR b8, B bo freBafl g an,
pyri di n@walqgguss\wyr iR 2 tay whichdy k@S’” H’Va?f Regsonikiiechin ﬂwrﬁv%w%torery&fw'a@ ed
The resindueds.s partitioned between aque- ous sodi um carbonate and
di chl oronet hane. The di chl oronet hane layer is dried over magnesi um sul -
fate and evaporated. Crystallised froma m xture of ethyl acetate and
pet r ol elit enperndschigD@p meytionsd in the @xangwes, as3jwvell as their salts are preferred compounds
(ci s) - 26flide ifNeRtioH. - pi peri di n-4-vl)-4-(3-chl oro- 4- met hoxv- phenyl ) -4a, 5, 8, 8a-t
etrahvdr o- 2H pht hal azi n- 1- one



A solution of 1.0 g of internediate product Al and 1.0 g of acetic
anhydride in 50 m of pyridine is stirred at RT for 18 h after which the
m xture iwoaeagwnat ed. The residue is partitioned betweenPagErorss43&0di um
carbonate and di chl oronet hane. The dlchugronethane | ayer is dried over
magnesi um sul fate and evaporated. Crystallised fromethyl acetate. M p.
206- 208C. 4.

(cis)-4-(3-Cnhl oro-4-net hoxv-phenyl)-2-(1-pyridin-4-yl net hyl - pi peridi n-4-yl
-4a, 5, 8, 8a- tetrahydro-2H pht hal azi rExasrmtes hydr ochl ori de A m xture of 1.0
of internediate product A, 1.0 g of 4-picolylchloride hydrochloride and
1.0 g of Botassiun1carbonate in 20 mM of dinethylformamde is stirred for
18 h atE Swhich 100 mM of water is added to the reaction m xture.
The mixture is extracted with diethyl ether. The ether solution is dried
over magnesi i
hydr ochlori c etHer—t e e &0
(deconposi ti 8, 8\E» tEHY OOEIH) tﬁﬂﬂi 04438 - 18 5.

(cis)-4-(3-Chl oro-4- nethoxy phenyl)-2-(4-{1-f4-(2-di et hyl am no- et hyl) - pi pe
razin-1-vil- methano é phenyl ) - 4a, 5, 8, 8a-t et r ahvdr o- 2H- pht hal azi n-1| - one

di hydr o8iplfiergef 10 9710%0 rr@e%ﬁfe EFOHH'%N and il Qreesf msapheline- "p?%?.ﬂi@'tchléezde P 59| o of

1- E 2- gi ﬂi&iﬂﬁﬁh@@ilrmeﬁhﬁ )’mppr@éﬁ&lvﬂﬁbhamd ndxtur@Ti® levaPorated. The residue is partitioned
1-(3-di n 0 e

di et hyFrPhg éf) ng}ru(? IS)SID od% Il‘,?rgoe %Fef XAdC@@Qﬁ%etE%n% T V\%gﬁ:ﬂgghg{haﬁje gé} lg’ %ngg 8\%]; d
i nt o aquessiugodifRirReheGaraEe. ThelsprpeHng s arystalisedsiam filp%wtemr\M Pht 8§r1ét3‘}$y|
ether and the extract is dried over magnesium sul fate. Addltlon of a

iglmljghgg O}CV[ n s_ drogh Orl a g)lg(qpl{e?m 5??“0!%2}1]3 -%u onv?) iPper |n- -OI] Qa 5t8r§e title

(cis)-4-(3- Ctdtmh@@-@lhﬁa«gggm@ngl )-2-(6-methyl-3-trifluoronethyl-pyridin-2
-vi)-4a, 5,8, 8a- tetrahydro- ZFththaIazin | -one A solution of 12 nmol of
6-met hyl -4-trifl uoronmethyl -pyridin-2-yl)-hydrazine, 10 nmmpl of starting
com pobselulig g gof fitesmegipte PeAda@ Ad pad d)@IﬁlIQSPﬁQﬂ@”PW‘f@D" ghlorige inBPrml @f prsiding

ref | uxeg stigéd ét&moﬂfa reéfteﬁ/wmerhthtemxts@hs e\)éscmateu srhe\f@dmwet @@htnor‘rdme)efv@sh dy-i s

di ssol ved |§ dlcgj net%a e angﬁ Y hptlo ﬁ J m

hydr ochP'Sr T TeraP R 8 PRI T e lRAE & The Segipienisths Py?ﬁas Ex °V%1’E%ﬁ”re%%’ *and
evapor ataédand®yeparated. dimesta“@»ed ff@ry§trmkmie§é@thﬁﬂra§ﬁtat§>| @ﬂmir‘ol@mether (RP-8yC). M. p.

156- 157 ¢hs-Ho9°C.

(cis)-2-Benzot hi azol - 6-vl - 4-( 3-chi or o- 4- net hoxy- phenyl ) -4a, 5, 8, 8a-t etrahvdr
0- 2H pht hal azi n- 1- one A solution of 12 mmol of benzothiazol-6-y|hydrazine,
10 mmol 3.0f sids)t2(macetyirpipeiidinA6/T)ati@-chiaro-dim {y-phith disatdtiabydideH-n 50
m  of pyridiaﬁmggmhqfhgged for 18 h after mhlch the solvent i s evaporat ed.

The residue d in dichioromethane and this solution is washed
with 1 N hydrochloric acid. The or-

A solution of 1.0 g of intermediate product A1 and 1.0 g of acetic anhydride in 50 ml of pyridine is stirred

)
9

at RT for 18 h after which the mixture is evaporated. The residue is partitioned between aqueous
sodium carbonate and dichloromethane. The dichioromethane layer is dried over magnesium suifate
and evaporated. Crystallised from ethyl acetate. M. p. 206-208°C.

4, (cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1-pyridin-4-ylmethyl-piperidin-4-yl)-4a,5,8 8a-

tefrahydro-2H-phthalazin-1-one hydrochioride

A mixture of 1.0 g of intermediate product A1, 1.0 g of 4-picolyichloride hydrochloride and 1.0 g of
potassium carbonate in 20 mi of dimethylformamide is stirred for 18 h at RT after which 100 ml of water
is added to the reaction mixfure. The mixture is extracted with diethyl ether. The ether solution is dried
over magnesium sulfate. After the addition of a saturated solution of hydrochloric acid in ether, the

compound precipitated. M. p. 244°C (decomposition).



gani ¢ phase is dried over magnesium sul fate and evaporated. The residue is

crystallised fromdiethyl ether. M p. 156-157C 8.

(ci s) - 4- (Wo@hrlogmvoe 4- net hoxy- pheny0- 2- ( 1- oxo- 1, 3- di hydr o- i cly@Ppvbus@n- 5-vl)
-4a, 5, 8, 8a- tetrahydro-2H phthal azin-1 -gne A solution of 12 mrof of

5- hydr azi no- 3H-i sobenzof ur an- 1- one, 10 ‘ol of starti ng conpound A6 and |

g of pyridine hydrochl oride in 50 m of p r|d| ne |s refluxed for 18 h after
which tfe so islide(3:Chlqro~-4:methe ysphenyl).2-(4-Hf4(2-di ethylamingte -mp,erazm-UL]-

di chl or onet haethaaey)- bﬁunﬁl)szgjsggaaaetra@dmz&hmdtmmh 1lori\d diMdfr&ﬂ’MMeI c acid. The
organi c phase is dried over magnesi um sul fate and evaporated. The residue

is crystallised fromdiethyl ether. M p. 212-213C. WO 02/ 085906
PCT/ EPO2 /iy ®f 2 mingol @f intermediate product A2, 2 mmol of 1-(2-dimethylaminoethyl)-piperazine and 3

(Ci s) - Ammdt S-@Lcnetnyiti Wylslb%wﬂcérbé’duwdﬂy&@aﬂ&ide% 36 r}mrélf%miiett%df&%rahﬁéef@thf

0- 2H thla 1-on drochl ori olution o

e el BITo8 15 P e SR RHST SOt T PO EP IRBoin M TP S
di ne hytaaehlitrdielay! ethesdhdribe eftraplyis ddidnwer magresiim saithté. (ﬁddm& bf saddigion vitiye h
the sol Ur%&%lorlc%cﬁ‘ﬁ?@ﬁ’ér%%&@s pé@lbﬂtlon Qf\‘(ﬁ@ﬂl'e%ghﬂ&nﬁh\ﬁ’ p0¥§d the residue is
di ssolved in ethyl acetate and washed wth agueous so um carbonate The
solvent is dried over nmagnesi um sul fate and evaporated. The residue is

di ssol ved i n(c|§3i4hLJCh&ﬁ6-T4€tﬁéih@ﬂCbﬁeﬁvW -Di(Sme iyl trifliordingy Ry iy Ti@iA-20f1)-4a,5.8,8a-

hydr ochl ori c gchdllg“ g@ ] added. The precipitate is filtered off and
dried. M p. - alazin-1-one

(cis)-4-(3-Chl oro-4-net hoxv- phenyl ) -2-cycl opentyl -4a, 5, 8, 8a-tetrahvdro-2Hp
ht hal azj r?soﬂdfonO&eI 21AmBT& 6. mta,thﬁqckhﬁus}dme@!{yl ;%mh 9. gp/ségegz.ﬁeo 18 n3RbIYF 5@RinG feohd

mmol of internedi ate i resulting mxture is
stirredPBF A8ENdi' 9 %P?fé%me\mfeﬂ“%eﬂﬁﬁﬂ Mgt p&fm"@r'%WBﬁeéé%rﬁ@dhaéter %fh'elatﬁleaO'- The

resul ti vegt isl eveporated. SThetresidueds fdssoldedhin dichlosiathecgiemt thig spmitisreid waaken witht €N .

;gi grog@dpdcﬁlgﬁ(?adlé Tt\e loFg%ﬁt@‘Bhste is d@é&dov&f |¥§g}ﬂ%£ Lﬂn%ﬁﬁdaté 5%\)58&9@5’0}% rg/slldu% is

(ci s) - 49y HlesRe BPBIRIERIREN - AIATYC-2- (4- i ni dazol - 1-yl - butyl )-4a, 5, 8, 8a- t et

rahvdro-2H phthal azi n-1-one hydrochloride A mxture of 5 mmol of
is stirred

i ntermegi ate ct

for 189h atw\M * 5 RS aqueots-sodi um
car bonat e. Thithalgzih{ltdnen i s extract ed wi th diet hyI et her After drying
over magnesium sulfate, a solution of hydrochi or| c acid in ether is added.
The preC| pltate is filtered off and dried. M p. 217-219C 12.

(cis)-4- fﬁ“tfoﬂ O(éz @ﬁ]ob?fd’eﬂz‘%%‘iZﬁb&WmﬁF?éW?vl . ”1'”6’)96“3%9”%“8“%’5”‘{‘ 86 pathi @ roRva-

H pht hadiise hydréthigtide- in 50 ml of pyridine is refluxed for 18 h after which the solvent is evaporated. The
residue is dissolved in dichloromethane and this solution is washed with 1N hydrochloric acid. The or-

ganic phase is dried over magnesium sulfate and evaporated. The residue is crystallised from diethyl
ether. M. p. 156-157°C.

8. (cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1-ox0-1,3-dihydro-isobenzofuran-5-yl)-4a,5,8,8a-

tetrahydro-2H-phthalazin-1-one

A solution of 12 mmol of 5-hydrazino-3H-isobenzofuran-1-one, 10 mmol of starting compound A8 and 1
g of pyridine hydrochloride in 50 ml of pyridine is refluxed for 18 h after which the solvent is evaporated.
The residue is dissolved in dichloromethane and this solution is washed with 1N hydrochloric acid. The
organic phase is dried over magnesium sulfate and evaporated. The residue is crystallised from diethyl
ether. M. p. 212-213°C.



but oxy}-benzoic acid A solution of 5 muvol of internediate product A4, 5
nmmol of 4-hydroxybenzoic acid and 20 nmmol of potassium carbonate in 50 n
of DMF i swets®de for 18 h at RT after which the sol uti onPCI/EPOUOEAES | Nt O
water. This aqueous solution is washed V){Ith di et hyl ether tw ce and
subsequently acidified with hydro- chl orPé acid. The acidified solution is

extracted with dlgth | ether (3x) and . the organic solution is dried over
magnesi m summ&ﬂmm%ﬂ%er reduced
pressure. aladif 9-dnélhydroctforidd/ 085906 PCT/ EP02/ 04438 -20 13.
(cis)-4-f4- (3 Fl uor o- 4- net hoxy- phenyl ) - 1- oxo-4a, 5, 8, 8a-tetrahydro-1

H pht hal azi n-2-yFL benzoic acid A solution of 12 mmol of

4- hydr a2ispltiRarg d@ enraeliod | H-ioiazairbiyingdraginea i @ Myl eosigrbimermdueh it andy! gfof pyri-
pyri di negine hwﬁidﬂ%hché)ml‘iﬂﬁmlldﬂ pﬁﬂiln@ is fefﬂum ribraigneafted whieh kHéXx@fehtas evkBorateal AN

which th
o erl or BieSRlneeRS pleiyrey BRIGAAGE"S St0SdR elPanele PP RIS Brveous apdbm The

or gani ccarpinatee Th% selvdnk i diee overagpoasiiumsyiatd andeevapetated.afierrasieus. is Tiveolvyadsi due
i's crysgdjildcsiad dnb er@b Shidigh, aegm.bn oMhydRychidRel ad@BCethek4s addel S?neélpréélpu(at% igh

| or o- 4- tho EREE%”" 1%%59 4 8, 8a-tetrahvdro-1 H phthal azi n-2-yl}

benzoi c" fﬁd 5%t [Vdh 93@ of starting conpound A6 and 8 g of

4- hydr azi npben20| c acid in a mxture of 100 mM of 1-propanol and 5 nl of
triet hyll@‘m n B8 %%tdar-"tgtr&é]@ré-%%l -ﬁﬁ’malaz%ble-
residue 1's D 5

di chl or onet hale:. The organl c layer is dried over nmagnesiumsulfate and
evapor at ed. The residue is purified by chromatography (ethyl acetate).
Crystal -, lis fro iethyl ether, M_p. 222-224C. 15. .

Cel o) a1 Bphon PR AR R oA mapier o B mi e ETamer @R esarbveh 2 B0 Mlchal az
in-2-yl PMFbszr@stdtmmdtwl@rlep’ar@dorf300nh4aﬁhlymidz1mrotmeh(zfcmbmmmeaia@b stadded. ng
conpou n@hﬂest@tlr@%lﬂ%% étﬂ%g £drQ rh 4nfdl W%nﬁy’spouréﬁl intd wat%?’ T %ﬂe@lgme is filtered off

(cis)-4- 0- 4- met hoxy- phe gui noxal in-2-vl-4a,5 8a-t et rahvdr o-
2H- pht h%ﬂdaCZYSE’"'S‘id féqf‘é”\gp‘é‘ﬁ%lT'\écP ?9%?#%% noxal i n- 2-yl - hydrazi ne and starting
compound A6 as described for conpound 7. M p. 172-174C 17.

(cis)-44(3- %gz IS %hiB‘?IB QS@&%&}FMW) 21 4-thnidazdiA L1-BEL NS 53 sa-tetranydro-2H-

H pyr azo ‘of 3
phthalazm 1-one hvdrochlorlde

A mixture of 5 mmol of intermediate product A4 and 20 mmol of imidazole in 20 ml of DMF is stirred for
18 h at RT after which the solution is poured into aqueous sodium carbonate. This solution is extracted
with diethyl ether. After drying over magnesium sulfate, a solution of hydrochloric acid in ether is added.
The precipitate is filtered off and dried. M. p. 217-219°C.

12. (cis)-4-{4-[4~-(3-Chloro-4-methoxy-phenyl)~1-0x0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}-

butoxy}-benzoic acid

A solution of 5 mmol of intermediate product A4, 5 mmol of 4-hydroxybenzoic acid and 20 mmol of
potassium carbonate in 50 m! of DMF is stirred for 18 h at RT after which the solution is poured into
water. This aqueous solution is washed with diethyl ether twice and subsequently acidified with hydro-
chioric acid. The acidified solution is extracted with diethyl ether (3x) and the organic solution is dried
over magnesium sulfate. The compound crystallised on concentrating under reduced pressure. M. p.
169-171°C.



4a, 5, 8, 8a-t etrahvdr o- 2H pht hal azi n-1-one Prepared from (1, 3,4-trinethyl-1
H pyrazol o[ 3, 4- b] pyri di n-6-yl)-hydrazi ne and starting conpound A6 as
descri bedwbar/ogsopound 7. M p. 217-219C WO 02/ 085906 PCTPERPGPHDE438 - 21
18.
(cis)-4-(3-Chl oro-4-net hoxv- phenyl ) - 2- ('f—ot'hi ophen-2-yl -f1, 2, 41t hi adi azol - 5-
yl)-4a, 5, 8, 8a- tetrahydro-2H phth Ia%i -1-2n repared fro .
(3-thi og en- £SHIE T ) QY PN ey L] ~OX Q. 8,52 J%?‘&—%&l—?—ﬂ%z—%%#gom sphthalazingdlound A6
as descri bedberzoic sedipound 7. M p. 254-256 C 19.
(cis)-4-(3-Cnhl oro-4-net hoxv-phenyl)-2-(1, 1-di oxo-tetrahvdro-1
| 6-t hi ophen- 3-yl %1 4a, 5, 8, 8a- tetrahydro-2H pht hal azi n-1-one Prepared from
(1, 1- di Heelutiontqf AxpamabottidragRpRapRinacil |9 M?i:%frsé?i‘?fﬁéo'@ﬁ%}mgtpéraﬂﬂ h§ cEBfiBeINd
'(6\6_ a)s gﬁyzdr&:ﬁh{idtﬂd 56 el oﬂ@ﬁh Blﬁéllﬁdefmlx?d\for Tth éf&allwlﬂtiﬁﬂth@ sdlent is evapor:atgd. Th; lr_cie_sidﬁe o

cis)-4:(3- ro-.4-et - phen nyl : 4a, -t etrahvdra; t hal a
S olteesbed kA BRI RE A Wt iong e Dl i Ao b ER A oBne
descr i bekhse ésrdrigd ayso madnesiumpvsulfate ané evapogizd J iR residue is crystallised from diethyl ether. M
(cis) - 4p(281.8bs-er 0- 4- net hoxv- phenyl ) - 2- phenyl - 4a, 5, 8, 8a-t et rahvdr o- 2H- pht hal
azin-1l-one Prepared from phenyi hydrazine and starting conmpound A6 as
descri bed for conmpound 7. M p. 151- 152 C 22.
ci s- 4- ( 34.Chl (eis)-444-%tinorosd-piethoxiphepyl)-1-oko-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}-
1- (2- oxo-i m gazal.idif- 1-yl ) - met hanoyl | - pi peri di n-
4-yl}-4a,5, 878a-tetrahvdro- 2H pht hal azi n-1-one Prepared frominternedi ate
product Al and 2-oxo-im dazolidi ne-1-carbonyl chloride as described for
compoung siutidM of B.g o brib@EmMRNA A60REQfor RETAERRDEAAEBid in 3 FixtiSb 3F 10018l of
Corrpoungls and | n%gr rirer?gt a%.el pr oduc%ls: ,?\I g ting th i e
(ci s)- 4 PEPE 80%° A SEREXETIER &HP<es T 18y AP Aerrting 4nes sebvell Med PRV ar o- 2
H- pht habaititioned betyypen Ailutesl lpdraghiodd add ansrdichlofomethang. i Ting arganiolayrl inErieccsvermpl
of pi pepdaghadnf stlratB MR 8voBRted QG i9pirR8d by é%rﬁaﬁt&@ﬁbi?t(&h)@ Lagsef o@Zt)an- and
100 m‘mk56 f tH%tP%I%rFrlgﬂe |%812%9°n1 of 1-propanol is refluxed for 18 h.
After cEBIEPT dotpdt eeh M BrederstiCate is filtered off and dried. M p.
268- 270C A2.
(c1 ) drd - ( G DLAL P Arfh AREVBIFHBAD-1 188 54 amte o B AU fly-
H- pht hal azi nl-J -yT}- i

enzolic act

Prepared from 4-hydrazinobenzoic acid and starting compound A10 as described for compound 13.
M. p. 231-234°C

16. (cis)-4-(3-chloro-4-methoxy-phenyl)-2-quinoxalin-2-yl-4a,5.8,8a-tetrahydro-2H-phthalazin-

1-onhe

Prepared from quinoxalin-2-yl-hydrazine and starting compound A6 as described for compound 7.
M. p. 172-174°C

17. i 3-Chloro-4-methoxy-phenyi)-2-(1,3,4-trimethyl-1H-

4a,5,8,8a-tetrahydro-2H-phthalazin-1-one

Prepared from (1,3,4-trimethyl-1H-pyrazolo[3,4-b]pyridin-6-yi)-hydrazine and starting compound A6 as
described for compound 7. M. p. 217-219°C



benzoic acid A solution of 8 g of starting conpound A6 and 8 g of

4- hydr azi nobenzoic acid in a mxture of 100 m of 1-propanol and 5 m of
tri et hyl awbDroe/o8®06 ef | uxed for 18 h. After evaporating thePsalBrezit443t he
residue is partitioned between dil uted derochlorlc acid and

di chi oronet hane. The organic layer is dFled over nagne5|un1sulfate and
evapor at ed cetate

Cr ySt al %  ( 4 e e R ) ) ) cX—;Vﬁ-4a,5?8#a)
(cis)-4-(3- chﬁmhﬂgﬂgﬂgyhmwMaQMenyl) 4a 5, 8 8a- tetrahvdro 2H pht hal azi n-1- on
e A solution of 50 mml of starting conpound A6 and 0.1 mol of hydrazine
hydrate in 100 m of ethanol is refluxed for 5 h. On cooling to RT the
Conpounareﬁ?ré@ frgp l(ia’ghmhermz-ylrﬂ 2 AtthjadiqygleS-yi)Awdrazine and starting compound A6 as described
(Ci s) - 2ot dorigoan®d7 .ty £94-266(°8- chl or o- 4- met hoxv- phenyl ) - 4a, 5, 8, 8a-t et r ahvdr o-
2H phtha- lazin-1-one 12 mml of sodium hydride is added to a solution of
10 nmmol of internediate product AB in 50 m of DNF The resultlng nlxture
is stirf®d feis)33+6Ghiorofs Y B i pop dadefofiag .
resul ting ﬂl&hghﬁ“bquhhﬁ£§ﬂ1ﬁghel h and subsequently poured into mater
Purified by chromatography (ethyl acetate: hexane/ 1:4) and crystallised
from hexane. M p. 109-111 C AS5.

(ci s) - 2PfeBarkti tiorh O, fdivRd- thwﬂ&:nﬁeoyino)ohén 2yIBhydirdzet mahseitiopenzoucd AcagchePr epar ed
anal ogo 0 A6 as described in W99147505 usi ng

2- quor%%%?%%Faﬁ&%L&%ead$ ?92 chloroani sole. M p. 185-187C. AG6.
(cis)-2-(3-chl oro-4-net hoxybenzoyl)-1, 2, 3, 6-tetrahvdrobenzoic acid

Prepar ego.as @f§aLs otdbroA-s008/ héaA52-ol¥AyD24,5)8 3906 RCIroERORIA4IR1-0n83 AT .

Pi peri di n-4-yi - hydrazi ne di hydrochloride A m xture of 0.1 nole of

4- (N -tert-Butoxycarbonyl - hydrazi no) - pi peri di ne-I-carboxylic acid

t er t - buPrgpareé fora ph¢ryinydrerirckndistaring conpaunAdy 1 andestB@d fidr cohpand vty 46 ed

hydr ochlgycc acid is heated at 90C for 60 mn after which the clear
solution is evaporated. The residue is washed wi th tetrahydrofurane,
filtered off and dried under vacuum M p. 256-259C AS.

4- (N -t 2f.t - Beis)xs@hiyavitméthdxnastienol)-2phpeddab3dateteatyidoaHi-pbbthalazid-1-one
tert-butyl ester 150 ml of a solution of borohydride in tertahydrofurane
(2.0 nol/1) is slowy added to a solution of 0.12 nole

4- (t er t PBoeE%{fem PhYH! Vd"ﬁy'&ﬁ%@ﬁ?ﬂ)”gﬁ%wa PR&s Fje%ﬁ?e@dﬁrﬁofﬂ@o‘ﬁ@ﬁd“ﬂt Rriflbut yl
ester (isgcernediate product A9) in 100 mM of dry tetrahydrofurane. After
conplete addition, the mxture is stirred for another 30 mn after which a

100 M of water is added to destroy the excess of borohydride. Subsequently
t he 22. cis-4-(3-Chloro-4-methoxy-phenyl)-2-{1-[1-(2-o0xo-imidazolidin-1-yl)-methanoyl]-piperidin-

4-yl}-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one

Prepared from intermediate product A1 and 2-oxo-imidazolidine-1-carbonyl chloride as described for
compound 1. M. p. 216-218°C



tetrahydrofurane is evaporated and the resulting ageous solution extracted
with diethyl ether. After drying the solvent over nagnesium sul fate, the
et her i s woaposaved. M p.112-115C A9. PCT/EP02/04438
4- (tert-But oxvcarbonvl - hydrazono) - pi peri_ di ne-1-carboxylic acid tert-butyl
ester A mxture of 0.15 nole of 4-oxo- p?ﬁerldlne | - car boxylic acid
tert- but | ester (connerC|aIIy avai | abl e) and 0.15 nole of

arting.Gompaunds and intermedigte MAQUELS s stirred for 18 h at RT. The
preC|p|tate is filtered off and dried under vacuum M p. 172-174C Al 0.
(cis)-2; 43 br o § ”?thQ¥XQE”ZOJK. 0 . hgwﬁgepared
analogously
2- bronDanlsoLﬂ__lnstead of 2- chloroanlsole Nl p 201-204 C A 1.
(cis)-2-(3-chl oro-4-ethoxybenzoyl)-1, 2,3, 6-tetrahvdrobenzoi c acid Prepared
analogously,to startin% conpound A6 as described in W99/ 47505 using .
1- chl or H-S9MENHEP- e esirtinon oM@ doh®, S5 nelr W Ripetdn-d-y-dragine dipadracipride \no
02/ 0859(erhlediateaiuoda8 &nd 18¢ mamirorettiethgdmibi inl 150ymiTh e-psepand ts RBee RgEs h.
cyclic : r tory and i nmunocom
pet ent @N?cg&ﬁ§$?R ﬁ%ﬁﬁégﬂéﬁgyﬂgkﬁgﬁ &%%%F x%?%ét in cells involved in
the initiation and propaga- tion of |nflannatory di seases (H Tenor and C

Schudt, abn , Rh9a -Plofo-4a,8.5:84QetrahlBf-1

Innunopharnaco % cadem c Press, and its Tnhibition Teads to an
i ncrease of BeMZRIEAGI Acel | ular cAMP concentration and thus to the
inhibition of cellular activation (JE Souness et al. | mmunophar macol ogy

47 127, r 4 10k Bi 1QrS N

7 o L2 T 8rog 880t oLy BN ARG 1 RO ke FOEE o B R
164 1701-PregeT)j and-pml phisieihdemive |'Sgre§f|li'x@¢| fosf18 pDBHer avARdsatinp die ivepthhedesidugl iar
I evel ( pdhitioMéd bémeeradtu@ardg@dmmb@i ac,d)andoai@wa%h@m 0l1h¥ dr@@ma@e% aady Her

nmeasured. Exa rOXI ctlon eut 1.0 hudt
ot ol AR e 0f Ve R e gRtls e B RS ity IS o S

et al ., lisBfiantfron dthyl ptheo M. p1222-284°C. 831, 1995) gr anul ocyt es, which can be
neasured as |l u- mnol -enhanced chem | um nescence, or the synthesis of tunor
necrosi s factor-a |n mnoc tes, MACT 0- ohaoes or dendrltlc cells (Gantner
et al.,ABrit{ckldn3rhion ‘ ) 2,5.5,8aytetralvdro @Hrphihalazin-bene - ol
Therap 12: 377- 386, 1999) In addltlon the |nnunonDduIatory potential of

PDE4 | ”R'sght B! ?56 %m%Ybf Sta(#ﬁtgf e{ng@lﬁ‘d A ?B{{/PE o b h&Qra%Fe Iyd?%é In @ﬁﬁ%ﬁ‘eﬁﬁﬂ%olﬂéﬁe

cyt oki ne Sy Nt hesd ar maco
965- 973reﬂl1>@9@9f5hSQb§9Qi'ﬁ@@sQWHPéWFP%'h pesipitakas’. Mer: 281284iCof t he
af ore-nmenti oned pr0|nflannatory medi ators are those which inhibit PDE4.

PDE4 | ”Rh bi't &cls)-qu b%’ohn(tao BotnR %U(Q cﬁloaC A, q"toﬁ-phe nyl)-4a,5,8,8a-tetrahydro-2H-phtha-

lazin-1-one

12 mmol of sodium hydride is added to a solution of 10 mmol of intermediate product A3 in 50 ml of
DMF. The resulting mixture is stirred for 30 min after which 50 mmol of 1,4-dibrombutane is added. The
resulting mixture is stirred for 1 h and subsequently poured into water. Purified by chromatography
(ethyl acetate:hexane/1:4) and crystallised from hexane. M. p. 109-111°C.

A5, (cis)-2-(3-flugro-4-methoxybenzoyl)-1,2,3,6-tetrahydrobenzoic acid

Prepared analogously to starting compound A6 as described in W099/47505 using 2-fluoroanisole
instead of 2-chloroanisole. M. p. 185-187°C.

A6, (cis)-2-(3-chloro-4-methoxybenzoyl)-1,2,3,6-tetrahydrobenzoic acid

Prepared as described in W099/47505.



to the invention is thus a central indicator for the suppression of

i nfl ammatory processes. O the 11 phosphodi esterase (PDE) isoenzynmes which
are presewplog/ogsroswn, PDE7 was described for the first ti mer/Eee2/bd388 ("high
affinity CAVP-specific PDE"), in 1993 (g%chaell T, BloomTJ, Martins T,
Loughney K, Ferguson K, Riggs M Rodgers$”[, Beavo JA and VVgIer M

| sol atigp ano_characterlzallon of a previously undetected human cAMP
phosphofif-est Eirgadingyihydrapine difivdiochlorile - AMP  phosphodi est er ase- def i ci ent
Saccharonyces cereV|S|ae J Biol Chem 268: 12925-12932, 1993). According

to toda I re 21 t her
e FORTE Sl PR S OB F R AL LABOLR, M S 809

M chael PS’EGIF (mmrmecimaprosi@ctéﬁv prd 1Y rejfof pwaentrﬁfwyam P %P'dc'ANFﬁf%%étcﬂof(F Eor 60
phOSphOﬁhin&éﬂeEt‘Nﬁﬁletrﬁ%?éélutféﬁﬁ%e\}aﬂorﬁtémesﬂéﬁhw iglwaBRECLI® tetrdhydierrzhe, filkereBi Ol

Chen127 1615 157 9 second human PDE7 gene (PDE7B) (Sasak
T, Kot ef'&2 &B ua§3vﬂ?andad%05§9§fcldentification of hunan PDE7B, a

cANP—speC|f|c phosphodi est erase Bi ochem Bi ophys Res Commun 271: 575-583,
2000) wvmge dgp@itblettdxycdBbnvinb&GasHENipstRfihs1-cABekicdel tert/baRl EstaNt at i ves
of the PDE7 rsoenzyne are characterized by being partrcularly prom nently
expressed in specific areas of the brain (putanen, caudate nucleus), in
skel et alisondiselaesolution bichiokangdride intectetylrofurares1.0amd) iidsiovay sdleChy 4 sdlutalof 8.12 The

nduct o] j
for act Togcy nf et aliBR P fiERebid e Qe LIGAl: BRETBbEY o BANLaNLE
i nduct i &Rd¢st A )PDE‘?O mEefury etiatyeofurang effter setRietaerdion, Beiminwe iosiged @48’3@?1
1999) . ¥n4rRBaRGIaRET. hEmaétMéla&ed 10?5es]?b¢th§ RRRY l&dﬁor&ﬁlﬁﬁfed Bit@ef@niyt@e

i nventi %Qiatry%ro L{rgr'seelts uelt\)/ ;Poraal} Cc? hegrI mgpa( %El? [ gclﬂlﬁ% ex rgct drr\%%edlgtﬁg Gether After

i ndustria elECtT Ve e nuck HoS esterase
(PDE) i mlh@im@pb'efﬂgmcﬁdgh@%m sulfete, the 9ﬁber ig eyandratey, thw ‘dﬁ& sui table on the
one hand as bronchial therapeutics (for the treatnment of airway
obstructjons on ac ount of th ir dilating aFtlon -ut_.ls- on a count of
their %plrl- LE bgpyi:hydta Reriding:l-catboxylic acid terfbuly

t he reanaI of erectlle dysfunctlon on account of thelr vascular dilating

acti on. k@0 BbRSH M13BEERRRCI Blbdlyfolud R bbgﬁmaasm%mg{mamfeﬁ i

partlcuﬁar 0

prophyl 84 &§5 mefe qf jert- @qéwwba@@teﬂmam it @fs*leixﬁ?f is §tirrqdhfer &3/ 8 St he FECIHRES iand
of the jiRrdatos andticduraecvapBm.al.ediAayi7aexi at ors such as hi stam ne, PAF
(platelet-activating factor), arachidonic acid derivatives such as

| eukotri enes and prostaglandlns cytoklnes T-ceIIs i nter- | eukins,

chenoki Atk (eligii2 g henzonl)11:213:6-tetre anzoic agiscr osi s fact or (TNF)
or oxygen free radi cal s and prot eases. On account of their PDE-inhibiting
propertjes, the according to the inve

nan aREYE ERaRELRY b aPE R comeo ettt o Rl SHah Touurdlile o
exanpl einstead oftZhahioroanisole. M. p. 201-204° C

A11. ({cis})-2-(3-chloro-4-ethoxybenzoyl})-1,2,3,6-tetrahydrobenzoic acid

Prepared analogously to starting compound A6 as described in W099/47505 using 1-chloro-2-ethoxy-
benzene instead of 2-chloroanisole. M. p. 123-125°C



treatment and prophylaxis of the followng illnesses: acute and chronic (in
particular inflanmatory and allergen-induced) airway di sorders of varying
origin (bworwlsiwe, allergic bronchitis, bronchial asthmapCT@Pphysasm,
COPD); dermatoses (especially of proliferative, inflammtory and allergic
type) such as psoriasis (vulgaris), t o8¢ and allergic contact eczenmm,

at opi ¢ eczemn, seborrhoeic eczema, Lichen sinplex, sunburn, pruritus in

t he anogenital area, al opecia ar eﬁ—?—'&—,‘nﬂﬁﬁ}%élfll'—‘#ophi c scars, discoid |upus
eryt hemat osus, follicular and w despread pyoderm as, endogenous and

eX0gENOYS, AEAR: nBLARLJ ASAE AP BAP AL NB LA BIA Y el d PINAL A Yo B

allergic s | sor ex- cessive
r el easePYeNt RIS ApRIPPEAY l@@?rrzvfé?uésbqub’rexé%é??ﬁl i Colis dypiied i tsF intiption 2p¢ RTOPRYSS

type (rheusratfRbthatory Biséased (19 TerﬁdﬂaudmtSUhddtsmnﬁbebhddne&ter&stlmbﬁsh rzn Izuos Taad

ot her al’ﬂ% hc{bf)gk & Im%ugopth nafc))lb@gl Ec% ?—’re%s 49@&) a?l |1‘*:T‘h|b|t¥o§1f ?ads tc‘ an |Fcrease of

mul tipl e sclerosis ROt ' FRactt’o rej ec
t ypes ofhedtgeiiufas effiiP cordenieation are:htﬂm twthwnbih@@mof C@W&@ﬁaﬁ‘@@é@ﬂ VE Sopnesk st alt oxi ¢

shock symflirRPRar@BsbiARE? 12aded toos@spi ratory distress syndrone)) and al so
generalized inflamuations in the gastrointestinal region (Crohn's disease

and wulcerative colitis); disorders which are based on allergic and/or
chroni cThe mtilﬂ@hmgiowaiot@adil@é%%mhbmus inj ivo in hesione giimal roddetstias bggredesaibeday s

(phar ynyum res&)s, &ipd fghesafioasRns. FBlelgb W@sh%ﬂ%ﬁ %ﬂ%ﬂ inBibAYS & Sthe @Ml@l@) level B CH
as aIIerglc rhinitis/sinusjtis, chronic rhinitis/si n%SItIS

er
conj unctiffQ)h 2ilk9eNyel IPr ‘?1%(‘?51’“3&61( {f5Ronses, G b Bgaredy é%?@e%?rettWFes"?Péﬁ’ﬁ"Pe
whi ch cpmodintion pEadutrdphilc @DEchubthétldlt drch, Pratradtoh844c &B2H6ST; 11091 ulr feosinaahiiy (A or

ch SOr el MR oA bFALER A0 020AUN0R9 brahliifch S LB (AR BE LA A Of
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i nflammatory nature, for exanple of the kidney (glomerulonephritis) or of
t he pancreas (aut oi mmune dj abetes) and, furthernmore, for_inhibiti nggt he de
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br eadt hA&r&gdlrlfgh% %ngenﬁgmenclaﬁjrg,qjl(t,l;1c%n;[1un§eindBD§';/I1e% Saddmon to this, another human
splicing variant of the same gene (PDE7A 2) (Han P, Zhu X and Michaeli T, Alternative splicing of the
high affinity cAMP-specific phosphodiesterase (PDE7A) mRNA in human skeletal muscle and heart. J
Biol Chem 272: 16152-16157, 1997) and a second human PDE7 gene (PDE7B) (Sasaki T, Kotera J,
Yuasa K and Omori K, Identification of human PDE7B, a cAMP-specific phosphodiesterase Biochem
Biophys Res Commun 271: 575-583, 2000) were described in the subsequent years. Individual
representatives of the PDE7 isoenzyme are characterized by being particularly prominently expressed
in specific areas of the brain (putamen, caudate nucleus), in skeletal muscle, in leukaemic T cell lines
and in naive CD4+ T cells. The induction of PDE7 has been described as being an essential
prerequisite for activating T cells (LiL, Yee C and Beavo JA, CD3- and CD28-dependent induction of
PDE7 required for T cell activation. Science 283; 848-851, 1999).



The invention further relates to a nethod for the treatnment of mammal s,

I ncl udi ng humans, which are suffering fromone of the abovenentioned
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conpounds according to the invention i'$”adm nistered to the ill mammal.
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knowl ed endrome)) an(a alsloogenerahzed mf%mmatlorgs in tLe gastromtestlnal region (Crohn’s disease and
ulcerative colitis); disorders which are based on allergic and/or chronic, immunological false reactions in
the region of the upper airways (pharynx, nose) and the adjacent regions (paranasal sinuses, eyes),
such as allergic rhinitis/sinusitis, chronic rhinitis/sinusitis, allergic conjunctivitis and also nasal polyps;
but also disorders of the heart which can be treated by PDE inhibitors, such as cardiac insufficiency, or
disorders which can be freated on account of the tissue-relaxant action of the PDE inhibitors, such as,
for example, erectile dysfunction or colics of the kidneys and of the ureters in connection with kidney
stones. In addition, the compounds of the invention are useful in the treatment of diabetes insipidus and
conditions associated with cerebral metabolic inhibition, such as cerebral senility, senile dementia (Alz-
heimer's disease), memory impairment associated with Parkinson's disease or multiinfarct dementia;

and also illnesses of the central nervous system, such as depressions or arterioscierotic dementia.

Particularly on account of their PDE7-inhibiting properties, the compounds according to the invention
are suitable for treating T-cell mediated diseases of inflammatory nature, for example of the kidney
(glomerulonephritis) or of the pancreas (autoimmune diabetes) and, furthermore, for inhibiting the de-



mers, ointnment bases and ot her active conpound excipients, for exanple
antioxi dants, dispersants, enulsifiers, preservatives, solubilizers,

col or ant swoae/fgdvexi ng agents or permeation pronoters, canPoa@/EPoyed3s The
adm ni strati on of the medi canments according to the invention may be
performed in any of the gen- erally acC@Bfed nodes of adninistration
available in the art. Illustrative exanples of sujtable nodes of
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particular 1n he case 0 alers, er o tec ni cal sol utions
are available (e.g. Diskhaler(r), Rotadisk(r), Turbohaler(r) or the
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treat mef dermatoses &' conmpoun accor iMvention are in
particular admniste- red in the form of those nedi canents which are
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ceutical agent is useful for preventing or treating PDE4- and/or PDE7-mediated disorders, and wherein
said pharmaceutical agent comprises one or more compounds of formula | according to the invention.
The packaging material, label and package insert otherwise parallel or resemble what is generally re-
garded as standard packaging material, labels and package inserts for pharmaceuticals having related

utilities.

The medicaments are prepared by processes which are known per se and familiar to the person skilled
in the art. As medicaments, the compounds according to the invention (= active compounds) are either
employed as such, or preferably in combination with suitable pharmaceutical auxiliaries and/or excipi-
ents, e.g. in the form of tablets, coated tablets, capsules, caplets, suppositories, patches (e.g. as TTS),
emuisions, suspensions, gels or solutions, the active compound content advantageously being between
0.1 and 95% and where, by the appropriate choice of the auxiliaries and/or excipients, a pharmaceutical
administration form (e.g. a delayed release form or an enteric form) exactly suited to the active com-

pound and/or to the desired onset of action can be achieved.



The nedi canents according to the invention are prepared by processes known
per se. The dosage of the active conpounds is carried out in the order of
magni t udewouggdvaé y for PDE i nhibitors. Topical applicatiron/Hror/omsi3§ such as
ointments) for the treatnment of dermatqQsgs thus contain the active com
pounds in a concentration of, for exanple, 0.1-99% The dose for

adm nistration by inhalation is custo- marly between 0.1 and 3 ng per day.
The customary dose in the case of system c therapy (p.o. or i.
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means oéndiaravbrageddivegaaniefeasd.on in SF9 i nsect cells. The expression
pl asm ds were cotransfected with Bac-N-Blue (Invitrogen, G oningen, NL) or
Bacul o- Gol d (Phar m ngen, using a standard protocol
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i nsect wistdnizegestive campespémicatinhaiation cepsidieant r at i on of approx. 107 cells/nl,
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foll diti : 40 NaCl , 3. 8. KCl, 1 mMME Y Cl2, 1 mM
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For the purposes of inhalation, a large number of apparatuses are available with which aerosols of op-
timum particle size can be generated and administered, using an inhalation technique which is as right
as possible for the patient. in addition to the use of adaptors (spacers, expanders) and pear-shaped
containers (e.g. Nebulator®, Volumatic®), and automatic devices emitting a puffer spray (Autohaler®),
for metered aerosols, in particuiar in the case of powder inhalers, a number of technical solutions are
available (e.g. Diskhaler®, Rotadisk®, Turbohaler® or the inhaler described in European Patent Appli-
cation EP 0 505 321), using which an optimal administration of active compound can be achieved.

For the treatment of dermatoses, the compounds according to the invention are in particular administe-
red in the form of those medicaments which are suitable for topical application. For the production of
the medicaments, the compounds according to the invention (= active compounds) are preferably
mixed with suitable pharmaceutical auxiliaries and further processed to give suitable pharmaceutical
formulations. Suitable pharmaceutical formulations are, for example, powders, emulsions, suspensions,

sprays, oils, ointments, fatty ointments, creams, pastes, gels or solutions.



Muni ch) using BSA as the standard. PDE7AlL and PDE4D3 activities were

i nhibited by the said conpounds in a nodified SPA (scintillation proximty
assay) teWOﬁzmﬁpmtied by Amersham Pharnaci a Bi ot ech (see pComrduoaBs
instructions "phos- phodiesterase [3FﬂcANP SPA enzyne assay, code TRKQ
7090"), carried out in 96-well microtitP8" plates (MIP' s). The test vol une
is 100 Id and contains 20 mM Tris buffer 0.1 ng of BSA g i ne
ser um al BURFPAFIIANS ascopinfipathe 'YU?%‘OWPE?W%&WI% ApS &Pt P GE0S ¢ 6’\?1
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After aPoYsfeinceppeantratipngy. far ‘?ﬁ‘ﬁ‘p‘&to 38’?%‘,’/" '}?éioﬁ%ﬁ’é??rﬁ'ﬁ‘sir%tmg Py inh@giopys cigtor ng
t he substnsictvded AVPANdEBlg bBedagSTRtSstoRag dosiCit et e bldystamiclihdriygr(p.dSormi.m;
after t y addi ng SPA beads (50 I). In accor- dance
wth thg%%%ﬁé?' urerﬁ®&$E§§P 'cti ons, the SPA beads had previously been
resuspended in water WO 02/ 085906 PCT/EP02/ 04438 -30 and then diluted 1:3
(v/v); the diluted solution also contains 3 nMIBMX. After the beads have
been sedinmented (> 30 min), the MIP's are analyzed in comercially
avai | abl e neasuring appliances and the corresponding |IC50 val ues of the
conpounds for the inhibition of PDE activities are determ ned from the
concentration-effect curves by neans of non-Ilinear regression. The
i nhibitory values determ ned for the conmpounds according to the invention
follow fromthe following table A in which the nunbers of the conpounds
correspond to the nunbers of the exanples. Table A Inhibition of PDE4 and
PDE7 acitivity [nmeasured as -10gl C50 (nmol/1)] Conpound PDE4 PDE7 -1o0gl Cso
(rmolll) -loglCso (noll[) 1 8.64 7.64 2 8.4 6.97 3 8.256.74 4 8.61 7.38
57.86 7.18 6 7.64 7.08 7 8.09 6.98 8 8.05 7.05 9 8.59 7.54



10 9.11 7.73 11 9.05 6.57 12 8.19 7.01 13 7.34 6.42 17 7.66 7.38 18
7.63 7.11 WD 02/ 085906 PCT/ EP02/ 04438 -31 Patent clainms 1. Conpounds of
formula IwB32/08690b RL O R2 R3 R4 in which Rl is 1-2C al kexy/mm2/442€C- al koxy
which is conpletely or predom nantly su gtltuted by fluorine, R2 is
fluorine, brom ne or chlorine, R3 and R&“are both hydrogen or together form
an additional bond, R5 Is R6, -Cht2m R7, -Cr, H2n C(O R8, -CH(R9)2, -CPH2p
Y-Aryl 1, R12 or R26, in which §§9@9§€L3ﬂ¥§9§¥@§100 cycl oal kyl ,
3-7C-cycl oal kyl met hyl, 3-7C al kenyl, 3-7C al kinyl, phenyl - 3- 4C- al kenyl ,
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The expression plasmids were cotransfected with Bac-N-Blue (Invitrogen, Groningen, NL) or

Baculo-Gold DNA (Pharmingen, Hamburg) using a standard protocol (Pharmingen, Hamburg). Wt vi-
rus-free recombinant virus supernatants were selected using plaque assay methods. After that, high-
titre virus supernatants were prepared by amplifying 3 times. PDEs were expressed in SF21 cells by
infecting 2x10° cells/ml with an MOI (multiplicity of infection) between 2 and 5 in serum-free SF900
medium (Life Technologies, Paisley, UK). The cells were cultured at 28°C for 48 hours, after which they
were pelleted for 5-10 min at 1000 g and 4°C. In the case of PDE7A1 cells were cultured in spinner
flasks at a rotational speed of 75 rpm.

The SF21 insect cells were resuspended, at a concentration of approx. 107 cells/ml, in ice-cold (4°C)
homogenization buffer (20 mM Tris, pH 8.2, containing the following additions: 140 mM NaCl, 3.8 mM
KCl, 1mM EGTA, 1 mM MgCl,, 1 mM B-mercaptoethanol, 2 mM benzamidine, 0.4 mM Pefablock,
10 uM leupeptin, 10 uM pepstatin A, 5 uM trypsin inhibitor) and disrupted by ultrasonication. The ho-
mogenate was then centrifuged for 10 min at 1000xg and the supernatant was stored at —80°C until
subsequent use (see below). The protein content was determined by the Bradford method (BioRad,
Munich) using BSA as the standard.

PDE7A1 and PDE4D3 activities were inhibited by the said compounds in a modified SPA (scintillation
proximity assay) test, supplied by Amersham Pharmacia Biotech (see procedural instructions “phos-
phodiesterase [3H|cCAMP SPA enzyme assay, code TRKQ 7090"), carried out in 96-well microtitre
plates (MTP’s). The test volume is 100 ul and contains 20 mM Tris buffer (pH 7.4), 0.1 mg of BSA (bo-
vine serum albumin)/ml, 5 mM Mg, 0.5 uM cAMP (including about 50,000 cpm of [3H]cAMP), 2 pl of
the respective substance dilution in DMSO and sufficient recombinant PDE (1000xg supernatant, see
above) to ensure that 15-20% of the cAMP is converted under the said experimental conditions. After a
preincubation of 5 min at 37°C, the reaction is started by adding the substrate (CAMP) and the assays
are incubated for a further 15 min; after that, they are stopped by adding SPA beads (50 ). In accor-

dance with the manufacturer’s instructions, the SPA beads had previously been resuspended in water



R62 is 1-4C-al kyl, 1-4C-al koxy, nitro or hal ogen, R7 is hydroxyl, hal ogen,
cyano, nitro, nitroxy(-0O NQ2), carboxyl, carboxyphenyl oxy, phenoxy,
1- 4C- al kowg,028830@ cycl oal koxy, 3-7C-cycl oal kyl net hoxy, 1-2CTaipkyb4as bonyl ,
1- 4C- al kyl car bonyl - oxy, 1-4C-al kyl carbgnyl am no, 1-4C-al koxycar bonyl,
aninocarbonyl nDno- or di-1- 4C—a|ky|am'3o nocar bonyl , am no, nono- or
-1-4C-al k or an unsubstituted or R71 a d/ stituted
p| per i d§td th%”' BM‘?&’Z BV 156 GERd SRMoD alsp CHW?B%BIWW;{)}?M%ﬁI eé?f Zb"\ﬁiﬁ%P%VeF?anl s
hydr oxysedindented- @l30ytin), iedi Ty arb-ab@yzddiy IcommebiahCavdilibe yeaswion wppliasaed ani72
is 1- 4Ct'h@|cl§r¥é pom@qexx%lue?ﬁ]t%o&&rggmlfor%e n]rhltﬁ&negf KBE%\QW tggg%ld’eteﬁﬁmé@ﬁéﬁl

unsubstitute substituted phenyl, naphthyl
phenant Wﬁéﬁgﬂe”tfﬁ*'o%fﬁfﬁc‘?ﬁ‘éfi""el?é’bimea'?%l?flr'e*&‘f'”eafWQWﬁ?’%’h R81 i s hydroxyl, hal ogen,
cyano, 1-4C-al kyl, 1-4C al koxy, carboxyl, am nocarbonyl, nono- or di-1-4C

al kyl a

R L e e L e L
1- 4C- al wplp@amwpyltfaﬁﬁwerw the.campelnke /greRprNeie the nepgsE et tae gragiples.

pr edom nantly substituted by fluorine, and R82 is hydroxyl, hal ogen,
1-4C al E% -4C-al koxy or 1-4C-al koxy which is conpletely or predom -
nantly %f'\ltuted by fluorine, RO is -CgH2g phenyl, Y is a bond or O
(oxygen), Aryll is an unsubstituted phenyl, naphthyl, pyridyl, pyrazinyl,
daBiey G4bsic 8%%l/mny' ¢i nnol i nyl ,

benzoxazol yl , benzo-

t hi azol yl , benzot ri azol yl, N-benzosuccini mdyl, imdazolyl, pyrazol yl,
oxazol yf i az Ty vyt , pyrronI, a
2-(1-4G 3?'?9?‘)""? 58}52 ra'ﬁ#fal or a phenyl radical substituted by RO
and/or | RL1, .in v\mgg%(lﬁg,,g) | %gl@éﬂfoﬁ?ﬁ“ |, hal ogen, nitro, cyano, 1-4C alkyl,
trifl uoromat hyl al kdxy, ' carboxyl, hydroxycar- bonyl-1-4C al kyl,
1- 4C- al kyl car bonyl 0x8/64 1- 4C— alrleaxycar bonyI am no, mono- or di-1-4C- al kyl -
am no, 1-A(‘-_aIJQJL car hnnyl m-no—_am nocar bonyl , nono- or
di - 1- 4G- al k¢l am po- cé#bony|l , B®rda- |zolyl or tetrazolyl, and R11 is
hydr oxyl-—hal-egep—nit+ro—1-4GCalkyll or 1-4C-al koxy, mis an integer from
| to 8,/ nid an nte%%ﬁ frlom B0 4

4 8.61 7.38

5 7.86 7.18

6 7.64 7.08

7 8.09 6.98

8 8.05 7.05

9 8.59 7.54

10 9.11 7.73

11 9.05 6.57

12 8.19 7.01

13 7.34 6.42

17 7.66 7.38

18 7.63 7.11




pis an integer froml to 6, qis an integer fromO to 2, Rl2 is a

radi cal of formula (a) NNRL13 (a) wherein R13 is -S(0O 2-R14, -S(0)2-(CH2)r
R15, -(CHRpIRBs®ME-R 6, -C(OR 7, -C(O-(CH2)rR18, - (CHZXEPC/QM3R1I,
Hetaryl 1, Aryl2 or Aryl 3-1-4C-alkyl, R14.is 1-4C- al kyl

5- di net hyl am nonapht hal i n-1-yl, -N(R20)'R2I, phenyl or phenyl substituted by
R22 and/or R23, R15 is -N(R20)R21, 6, 1S -N(R20) R21, R17 is 1-4C- al kyl,
hydr oxycar bonyl - 1- 4C-al kyl , phenyhgﬁgﬁhiﬁﬂg

4- et hyl - piperazin 2,3-dion-1-yl, 2-oxo- imdazolidin-1-yl or -N(R20)R21,
R18 is 3 N(R20) R21, phenyl, phenyl substituted by R22
and/ or 3 aﬁﬁﬁ%$d%§%3nhgﬂ and R21 are independent from each ot her

hydr ogen, 1-7C-al kyl, 3-7C-cycl oal kyl, 3- 7Cﬁ§gclo- al kyl met hyl or phenyl,
or R20 and R21 together and with |nclu3|on @ the nitrogen atomto which

t hey are bonded, form a 4-norphgh 1 pyrrolidinyl-ring,
1-piperidiny|-ring, 1- hexalydr o a 1-piperazinyl-ring of
formula (b) WO 02/085906 PCT/ EPQ - B3 -N NR25 (b) wherein R25

is pyrid-4-yl, pyrid-4-ylnethyl, di Rt hyl ani no,
; D di n-4-yl, 4-norpholino-ethyl
or tetrahydrofuran-2-ylnethyl, R22 is halogén, nitro, cyano, carboxyl,

di met hyl am nocar bonyl net hyl ,

1-4C-al kyl, trifluoromethyl, 1-4C al kg - al koxycar bonyl, am no,
nono-or di-1-4C al kyl ami no, am nocar bc - al kyl car bonyl am no or
nDno-ormdmmh1-4C-aIkylan1inocarbpnyl, R23 is hal ogen, am no, nitro,
1-4C al kyl  RN-2b-4kox@bK¥¥-alkoFthidnSs. B RG&Yer predominantly substituted by fluorine,

R2 s fluorine, bromine or chlorine,

R3 and R4 are both hydrogen or together form an additional bond,

R5 is R, -CpHzm-R7, -CiH20-C(O)R8, -CH(R9),, -CHxe-Y-Aryl1, R12 or R26, in which

R6  1-8C-alkyl, 3-10C-cycloalkyl, 3-7C-cycloalkylmethyl, 3-7C-alkenyl, 3-7C-alkinyl, phenyl-3-4C-
alkenyl, 7-10C-polycycloalkyi, naphthyl, pyridyi, pyrazinyl, pyridazinyl, pyrimidyl, quinazolinyl, qui-
noxalinyl, cinnolinyl, isoquinolinyl, quinolinyl, indanyl, indazolyl, benzoxazolyl, benzothiazolyl, oxa-
zolyl, thiazolyl, N-methylpiperidyl, tetrahydropyranyl, 6-methyl-3-trifluoromethyl-pyridin-2-yl,
1,3,4-trimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl, 3-thiophen-2-yl[1,2,4]thiadiazol-5-yl, 1,1-dioxide-te-
trahydrothiophen-3-yl, 1-oxo-1,3-dihydro-isobenzofuran-5-yl, 4-(4-yl-but-1-oxy)-benzoic acid, or
an unsubstituted or by R61 and/or R62 substituted phenyl radical, in which

R61 is hydroxyl, 1-4C-alkyl, 1-4C-alkoxy, nitro, cyano, halogen, carboxyl, hydroxycarbonyl-1-4C-alkyl,
1-4C-alkoxycarbonyl, hydroxy-1-4C-~alkyl, amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbon-
ylamino, aminocarbonyl, mono- or di-1-4C-alkylaminocarbonyl, aminosulfonyl, mono- or di-1-4C-
alkylaminosulfonyl, 4-methylphenylsulfonamido, imidazolyl, tetrazol-5-yl, 2-(1-4C-alky))tetrazol-5-
yl or 2-benzyl-tetrazol-5-yl and

R62 is 1-4C-alkyl, 1-4C-alkoxy, nitro or halogen,

R7 is hydroxyl, halogen, cyano, nitro, nitroxy(-O-NQO,), carboxyl, carboxyphenyloxy, phenoxy,
1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkyimethoxy, 1-4C-alkylcarbonyi, 1-4C-alkylcarbonyl-
oxy, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonyl, aminocarbonyl, mono- or di-1-4C-alkylami-
nocarbonyl, amino, mono- or di-1-4C-alkylamino, or an unsubstituted or by R71 and/or R72 sub-
stituted piperidyl, piperazinyl, pyrrolidinyl or morpholinyl radical, where

R71 is hydroxyl, 1-4C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxycarbonyl, and

R72 is 1-4C-alkyl, carboxyl, aminocarbonyl or 1-4C-alkoxycarbonyl,

R8 is an unsubstituted or by R81 and/or R82 substituted phenyl, naphthyl, phenanthrenyl or anthra-
cenyl radical, in which

R81 is hydroxyl, halogen, cyano, 1-4C-alkyl, 1-4C-alkoxy, carboxyl, aminocarbonyl, mono- or di-1-4C-
alkylaminocarbonyl, 1-4C-alkylcarbonyloxy, 1-4C-alkoxycarbonyl, amino, mono- or di-1-4C-alkyl-



Hetaryll is pyrimdin-2-yl, thieno-[2,3-d]pyrimdin-4-yl,

1-met hyl - 1H pyrazol o-[ 3, 4-d] pyrimdin-4-yl, thia- zolyl, imdazolyl or
furanyl, woy2@283986 pyri dyl, phenyl or phenyl substituted bycCREPIZMBSOr R23,
Aryl3 is pyridyl, phenyl, phenyl substituted by R22 and/or R23,

2- 0x0- 2H-chronen-7-yl or  4-(1,2, 3-thiadRazol -4-yl)phenyl, r is an integer
fromlto 4, s is an integer froml to 4, R26 is a radi cal_ of formula (c)
X-N N-R27  gminp,\1-4@alkdgarbappamisprr RAL-glkoxy @(‘i@) Regmpleielpiappredapicgntip gubstitptegp)
R30, Aryl 4, b)l'{ﬂfoarﬁé(bp?d phenyl prop-1-en-3-yl or 1-net hyI pi peri di n-4- yI R28
hydr oge Y i ndo he

substi tﬁ%d's drl%y %%%?F??Q?%%E%Oﬁlqéydﬁo&fr 1%&3{”%%(& e'ah E)SDX%%Q{ ¥18§) 8reg¥?§7
R29 is -N( R@)lmstltﬁ@d)bvﬁmﬂm( R32) R33, tetrahydrofuranyl or pyridinyl, R31
is 1-4Cgal kylg eh hydrogen, 1-4C-alkyl, 3-7C cycloal kyl or

3-7C-cycgl oal ky 3 is hydrogen, 1-4C-al kyl, 3-7C-cycl oal kyl or

3-7C cydl anWﬁ%%@ XY/ 02/ 085906 PCT/ EP02/ 04438 -34 or R32 and R33

t oget heArydn® ani mlauhshiutedsahenyl ofpltthe pyidy pgrezinvatpyridazioylwpiriotidiyh @yingzonyb anided,

forma 4-mpgahpl I(‘f?ﬁ“ol‘nyl 113&%%'6@‘ cgﬁn'ab_(lll oouﬂﬂarm{ype&éngh'i'ﬁ\ékolylO'benzoxazolyl benzo-
1- hexahydr oazegmﬁ -rin

yrim

subst i t ut edi#g©! e%ﬁ?ﬁPé‘?‘y' Rﬁé’e”ﬁ?\“icﬁ'ﬂﬂ' iulﬁ@%yzf"wt @éjfascgy' R%am'é‘l'n(ﬁ?'%ﬁog '>§l R34

i s hal ogen, thighyly gyrrolyt; 4 C-(&U&alkyl)-thisizbit4ud realivel, bryd pr@nyl tadiat subktbutyd by FRBEarIdB)r

hal ogen or gﬁﬁ @@I R36 is hal ogen, nitro, 1-4C-al kyl, trifl uor orret hyl

or 1-4C-al koxy is hal ogen or 1-4C-al kyl, Hetaryl 2 is indol -

2- met hyRJQ]uiSrM’er 4alpgen, Sliff@hW@P% [Cter {8 fﬂfbﬁ@wrw'1169m'WH [C8EH: M%[Q’fyﬁale yl,
bonyi-1-4C-alkyl, 1-4C-alkylcarbonyloxy, 1-4C-alkoxycarbonyl, amino, mono- or di-1-4C-alkyl-
amino, 1-4C-alkylcarbonylamino, aminocarbonyl, mono- or di-1-4C-alkylamino-carbonyl, imida-
zolyl or tetrazolyl, and

R11 is hydroxyl, halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy,

m is an integer from 1 to 8,

n is an integer from 1 to 4,
p is an integer from 1 to 6,
q is an integer from 0 to 2,

R12 is a radical of formula (a)

(a)

wherein

R13 is -S(0)»-R14, -S(0)-(CH,)-R15, -(CH.)s-S(0),-R16, -C(O)R17, -C{O)-(CH.)~R18,
-(CH2)s-C(O)-R19, Hetaryl1, Aryl2 or Aryl3-1-4C-alkyl,

R14 is 1-4C-alkyl, 5-dimethylaminonaphthalin-1-yl, -N(R20)R21, phenyl or phenyl substituted by R22
and/or R23,

R15 is -N(R20)R21,

R16 is -N(R20)R21,

R17 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl, 2-oxo-
imidazolidin-1-yl or -N(R20)R21,

R18 is -N(R20)R21,

R19 is -N(R20)R21, phenyl, phenyl substituted by R22 and/or R23 and/or R24,

R20 and R21 are independent from each other hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cyclo-
alkyimethyl or phenyl, or R20 and R21 together and with inclusion of the nitrogen atom to which
they are bonded, form a 4-morpholinyl-ring, 1-pyrrolidinyl-ring, 1-piperidinyl-ring, 1-hexahydro-
azepino-ring or a 1-piperazinyi-ring of formula (b)



3-phenyl -1, 2, 4-t hi adi azol -5-yl or 3-o0-tolyl-1,2,4-thiadiazol-5-yl, t is an
integer froml to 4, uis an integer froml to 4, v is an integer froml
to 2, XWe0REHs or -S(O2-, and the salts of these conpoarmbe2/o04ag h t he
provi so that the conpound (cis)-4-(3-ChI8ro-4-nethoxy-
phenyl)-2-cyc|oheptyl-4a,5,8,8a-tetrahy3 0- 2H- pht hal azi n-1-one i s excl uded.
2. Compounds of fornmula | according to claiml1l in which R is nmethoxy or
ethoxy, R2 is chlorine, bromne or fluorine R3 and R4 together form an
additional bond, R5 is R6, -CnH 7, -CPH2p Y-Aryll, R12 or R26 in which
R6 3-6C-cycl oal kyl, 3-7C—cyc|o Kyl Net qui noxal i nyl, i ndazol yl,
benzot hi azolyl, 6-nmethyl-3- tr Iuo ng¥%§l-pyr|d|n 2- yI 1,3,4-trinmethyl-
1 H pyrazol o[ 3, 4-b] pyri di n-6-yl, -thlophgn -yl[1,2,4]- thiadiazol-5-yl,

1, 1- di oxi de-t et rahydr ot hi ophen- 3 yl, 1-oxo-1, 3- dlhydro i sobenzof ur an- 5- yI
4-(4-yl - but-1-oxy)-benzoic acid, or an unsubstltuted or by R61 substltuted
phenyl radi wbdreini n whi ch R61 is 1-4C al kyl, 1-4C-al koxy, carboxyl or

1- 4G al koxyres horyitia-4-yR7pyrig- 4WWYﬂh€%}kleethWamlﬁo adigettiamindéarbdnylirthyl,

i mdazolyl, mis an int an,integer froml to 4, Rl2
is a radi cal""SEYFBPHI ‘Fg’a‘g mﬂp@ o e%@)or tev(ﬁlgypro%ﬁarlﬁém] @% S( 0 2-Rl4, -C(O) RL7
or Aryl B22 - 4®akbiy Injtro)/ Y200/ @aE0 6! -4Lak ERIRCUESS!, 1-4C38koxR11U4G slkmreamnylor

phenyl subs;mﬁqyt ﬁﬂn@& BeR4c Bhylarhifo, Lafifodbba, 12c@mﬂcérmr9@zmol & Riodo-d di-
or- N(R20) R21, and 1 are independent from each othér 7C-al kyl, or

R20 and R211€853Wﬁgpoﬁﬁ Wit h incl usion
R23 is halogen, amino, nitro, 1-4C-alkyl or 1-4C-alkoxy,

R24 is halogen,

Hetaryl1 is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl, 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl, thia-
zolyl, imidazolyl or furanyl,

Aryl2 s pyridyl, pheny! or phenyl substituted by R22 and/or R23,

Aryl3 is pyridyl, phenyl, phenyl substituted by R22 and/or R23, 2-oxo-2H-chromen-7-yl or
4-(1,2,3-thiadiazol-4-yl)phenyl,

r is an integer from 1 to 4,

s is an integer from 1 to 4,

R26 is a radical of formula (c)

X—N N—R27

¥
(c)
wherein
R27 is -C(O)R28, -(CH.)-C(O)R29, -(CH,),R30, Aryl4, Hetaryl2, phenyiprop-1-en-3-yl or 1-methyl-
piperidin-4-yl,

R28 hydrogen, 1-4C-alkyl, -OR31, furanyl, indolyl, phenyl, pyridyl, pheny! substituted by R34 and/or
R35 or pyridyl substituted by R36 and/or R37,

R29 is -N(R32)R33,

R30 is -N(R32)R33, tetrahydrofuranyl or pyridinyl,

R31 is 1-4C-alkyl,

R32 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

R33 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,



of the nitrogen atomto which they are bonded, form a 4-norpholinyl-
1-pyrrolidinyl-, 1-piperi- dinyl- or 1-hexahydroazepino-ring, R22 is

1-4C- al kywp 028839b8 i s pyridyl, R26 is a radical of fornmul @CrmEpo2eM3N- R27
J)v 0 (c) wherein R27 is -(CH2)"R30, R30 is -N(R32)R33, R32 is
1-4C-alkyl, R33 is 1-4Calkyl, or R32 “3fa R33 t oget her and wth incI usi on
of the nitrogen atomto which the are bonded, forma - ephoI

1- pyr r ofi @n§d R33 togpihen and; Wiy '”C"bﬁ‘°”1°fﬁré%<%fﬁ9‘2ﬁ‘c?é%ﬂ? Hyien Frleﬁg"@‘r perded: e{?fm a
i nt eger fromnbr;dhOhngtl,, 1-pyrroliindd-, DpipesidingdX d)1-hexattydrobhepinglainys of t hese
corrpoun %m r.di is
nmet hoxy pll:ul 9@&1%?%. |I10r[{ﬁ'#éﬁs%gsgrﬁ1fé§ég @gfﬂ%glgﬂqﬁ% é?y ghkﬁ@t oge? her
form an add?rtdi/% Y. bond, R5 is 1-(norpholin-4-yl-methanoyl)-piperidin-4-yl,
1- Etol URBE- éﬁs||u¢;efrpmylla)1-4u aﬁﬁltghuaroérewlyl,orimow pi peri- din-4-yl,
1- (pyridin-4- eridin-4-y
4-{1-[ 4%%-"&"%’85% énél)cnagk)gt hyl ) - pi perazi n-1-yl ] - net hanoyl } - phenyl,
qui noxaRpth- B hglpgengnifet IH-alRv hiifluplomeiyias i Hitalieyy,i di n- 2-ylI
% ?h4 tpgfreislml) &Iﬁrp;&(_;teﬂ@zgl o[ 3, 4-b] pyri di n-6-yl, ghenyl

i ophe i,adi.azo oxi
3 onhiets g VAL Syt SRLA SRy o Bt SR LRSS B g,
H-i ndazol - 53-pihenyle1y2;#mad|medt@')ﬂ or 3401@!%1 tldAghiadiazpl-5ut y| ,
4- (4-yl ¢ but 51y @Xeebr BSRFQ £ aci d, 4-hydroxycar bonyl phenyl or 1-[1-[2-
oX0-1im dazol i d| n- 1%%@;%)rret hanoyl ] pi peridin-4-yl, and the salts of these

conmpounts. 69T/ EP02/ 04438
Y is an lnteger from 1 to 2,

X is -C(O)- or -S(O),-,
and the salts of these compounds, with the proviso that the compound (cis)-4-(3-Chloro-4-methoxy-
phenyl)-2-cycloheptyl-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one is excluded.

2, Compounds of formula 1 according to claim 1 in which

R1 is methoxy or ethoxy,

R2 is chlorine, bromine or fluorine

R3 and R4 together form an additional bond,

R5 is R6, -CyHom-R7, -CHzp-Y-Aryl1, R12 or R26 in which

R6  3-6C-cycloalkyl, 3-7C-cycloalkylmethyl, quinoxalinyl, indazolyl, benzothiazolyl, 6-methyl-3-

' trifluoromethyl-pyridin-2-yl, 1,3,4-trimethyl-1H-pyrazolo[3,4-b]pyridin-6-yl, 3-thiophen-2-yI[1,2,4]-

thiadiazol-5-yl, 1,1-dioxide-tetrahydrothiophen-3-yl, 1-oxo-1,3-dihydro-isobenzofuran-5-yl, 4-(4-yl-
but-1-oxy)-benzoic acid, or an unsubstituted or by R61 substituted phenyl radical, in which

R61 is 1-4C-alkyl, 1-4C-alkoxy, carboxyl or 1-4C-alkoxycarbonyl,

R7 is carboxyphenyloxy,

Y is a bond,

Aryl1 is imidazolyl,

m is an integer from 1 to 4,

p is an integer from 1 to 4,

R12 s a radical of formula (a)

(a)

wherein
R13 is -S(0),-R14, -C(O)R17 or Aryi3-1-4C-alkyl,



- 36 4. Conpounds of fornmula | according to claiml1l in which R is
met hoxy or ethoxy, R2 is chlorine, R3 and R4 together form an additional
bond, R5 we 02483%06 phol i n- 4-yl - met hanoyl ) - pi peri di n-4-yl, PCT/EP02/04438
1- (tol uene-4-sul fonyl)-piperidin-4-yl, 1-acetyl-piperi- din-4-yl,
1- (pyri di n-4-yl nethyl ) - pi peri di n-4-yl, ~3%"
4-{1-[ 4 52 di met hyl am no- et hy I% %?geram n-1-yl]- nethanoyl }-phenyl,
qui noxaRith- 8.P)enyl & PReRVhSHPSHEUtEY by ronet hyl - pyri di n-2-yl,
1, 3, 4- t RiTTER hyAG-dik, 2pxo-azicho|idy-4-yiof pyRRORA1,6- yI , phenyl
3-thiop [
oo ol oSt g
H i ndazol - 5nythe ngpesnoFeRtto wpich tﬁﬁyﬁf?éa'ﬁ?f’ fprny . %‘?]PWFO"“V" 1-pyrrolidinyl-, 1-piperi-
4- (4-yl - but didyl-o¢ Y hek@parob@piaciidg, 4- hydroxycar bonyl phenyl or 1-[1-[2-oxo-
i m dazo,c:,]béjl ey ér{rﬁ) met hanoyl | pi peridin-4-yl, and the salts of these
conpounds (90 dunds of fornula I accordl ng to claiml selected from
(ci s) - 4A8- EnVrisYo- 4- et hoxy- phenyl )-2-[1

- (1- mor pb®k lahadicay b féiuRappy! ) - pi peri din-4-yl]-4a, 5, 8, 8a-tetrahy-
dr o- 2H pht hal azi n- 1- one,
(cis)-4-(3-Chl oro-4-net hoxy-phenyl)-2-[1-(toluene-4-sul fonyl)-piperidin-4-y
I']-4a,5, 8, 8a-tetrahydro-2H pht hal aziQ- 1- one,
(cis)-2-(1-Acetyl -piperidin-4- _)N4 ( SNCle#f 0- 4- met hoxy- phenyl ) - 4a, 5, 8, 8a-t
et r ahydr o- 2H pht hal azi n-1- ong
(cis)-4-(3-Chl oro-4- nmet hoxy=
-4a, 5, 8, 8a-tetrahydro- 2H hal azi n-1-one,
(cis)-4-(3-Chl oro-4-netho pienyl ) - e 4-{ 1- [ 4- (2- di net hyl am no- et hyl) - pi pe
razi n-1-yl ] -met hanoyl }- phenyl)-4a,5, 8, 8a-tetrahydro-2H pht hal azi n- 1- one,
(cis)-4-(3-Ch | oro-4-nmet hoxy-phenyl)-2-(6-methyl-3-trifluoromethyl-pyrid
in-2-yi)-4a, 5, 8,8a-tetrahydro-2 H phthal azi n-1-one,
(cis)-23Reggot hi azol - 6-yl - 4- (3-chl or o- 4- net hoxy- phenyl ) - 4a, 5, 8, 8a-t et rahydr
o- 2H pht hal azi n-1- one,
(cis)-4° %3 BrCEeRW: met hoxy- phenyl ) - 2- (1- oxo- 1, 3- di hydro-i sobenzof ur an- 5-yl
) - 4a, 5, B3@Baiste@R3aRpar o- 2H pht hal azi n- 1- one,

enyl )= -le- pyri di n-4-yl nmet hyl - pi peridi n-4-yl)

(cis)-4gp 2’3 th 11 met hoxy- phenyl )-2-(1
H i ndazo ﬁ '5, 8, 8a-t et rahydro- 2H pht hal azi n- 1- one,
(cis)-4F {‘33 ‘@HT @kv4- et hoxy- phenyl ) - 2- cycl opent yl - 4a, 5, 8, 8a-t et r ahydr 0- 2H- p

ht hal azemR32 enteR33 {ogétaer- ghd(vathGhdlwion- of -t hittegey-dodne ity Wvhict? thed -atembahagd | forin a
-yl -butyl)- # ﬁ'fo?ph%lin?@ it p%/“rol?olmpq 1gé_hlﬂﬂt$}qli%§éﬂ?/dljoa%aﬁyl -ring,

u is an integer from 1 {o 4,
v is 1,
X is -C(O)-,

and the salts of these compounds.

3. Compounds of formula | according to claim 1 in which

R1  is methoxy or ethoxy,

R2 s chlorine, bromine or fluorine,

R3 and R4 together form an additional bond,

R5 is 1-(morpholin-4-yl-methanoyl)-piperidin-4-yl, 1-(toluene-4-sulfonyl)-piperidin-4-yl, 1-acetyl-piperi-
din-4-yl,  1-(pyridin-4-ylmethyl)-piperidin-4-yl,  4-{1-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-
methanoyl}-phenyl, quinoxalin-2-yl, 6-methyl-3-trifluoromethyl-pyridin-2-yl, 1,3,4-trimethyl-1H-py-
razolo[3,4-blpyridin-6-yl, phenyl, 3-thiophen-2-yl[1,2,4]thiadiazol-5-yl, 1,1-dioxide-tetrahydro-
thiophen-3-yl, benzothiazol-6-yl, 1-oxo-1,3-dihydro-isobenzofuran-5-yl, 1H-indazol-5-yl, cyclo-
pentyl, 4-imidazol-1-yl-butyl, 4-(4-yl-but-1-oxy)-benzoic acid, 4-hydroxycarbonylphenyl or 1-[1-[2-
oxo-imidazolidin-1-yl)methanoylpiperidin-4-yl,

and the salts of these compounds.



(cis)-4-{4-[4-(3-Chl oro-4-nmnmet hoxy- phenyl) - 1- oxo-4a, 5, 8, 8a-tetrahydro-1

H pht hal azi n- 2-yl ] - but oxy}-benz- oic acid,

(ci s) - 4- [wo(02n83uer o- 4- met hoxy- phenyl ) - 1- oxo- 4a, 5, 8, 8a- t etPcalBpdz/oHis

H pht hal azi n-2-yl ] - benzoi ¢ aci d,

(cis)-4-{4-(3-chl oro-4-net hoxyphenyl) 138%0- 4a, 5, 8, 8a- tetrahydro-1

H pht haI azin-2-yl } benzoi ¢ aci

(cis)- 44 4- £ %OfIOr%PH8W9F?'q1 B¥8icla, 5, 8, 8a-t et r ahydr o- 2H pht hal az
i n- 2- yl Rbenzaoethog brdsthoxy,

(cis)-4g %3 g@h@rm% 4- met hoxy- phenyl ) - 2- qui noxal i n- 2-yl - 4a, 5, 8, 8a-t et rahydr o-
2H pht hal azi n-

(cis)- 4R§30@1‘i996th§f?f€twmmﬁé?md) 2-(1,3,4-trinet hyl -

H pyr azrb o[ B,14mdlppyiin-4ifndiay byl - hsbribin 8,8 a-(forleh@4- smwdylpp;géridmtmﬁ,aal-aa;éiynpi;teﬁone,
(51 9) - 4 (3- CHGh o- - RE e SNBAET 40, « i SHBImpyferyo-oiv pperazi-t-i-

, 2, 4] t hi adi agbpngl-phenylf agBnBaiez-yletq-mppdBdrromstiyhatidizLrl, 11 Sretrimethyl-1H-
(cis)-4-(3-§ éz@fo@'ﬂb]ﬁﬁldmcl?‘y Bh&ﬂb{' 3- m%'pﬁérzlyl@mmia&@idi-é@b/ o, Radibxide-tetrahydro-
0 BB it LY SERTEN AR Ty

(cis) - 4- (3- BIPY téﬁ“ﬁ W52 ‘ényf”j"‘ ﬂ}é‘ﬁ?/fsc’ Z%f“@”‘ At B ﬁ@éryb Y8R hal a
Zi n- 1- one, YVl 4-imidazol-1-yl-butyl, 4-(4-yl-but-1-oxy)-benzoic acid, 4-hydroxycarbonyiphenyl or 1-[1-[2-oxo-

(cis)-4-(3- ﬂﬂa‘%&f&m“f-yﬂ%eﬂ%b{wl@@&mﬂz) ;i2- phenyl - 4a, 5, 8, 8a-t et rahydr o- 2H pht hal
azin- 1-one cis hoxy- phenyl )-2-{1-[|

-(2- ox0215#e %PT%???TWP‘)”dﬁ'et hanoyl] pi peridin-4-yl}-
4a, 5, 8, 8a-t et rahydr o- 2H pht hal azi n-1-one, and the salts of these conpounds.

6. Co”p9“”dso%eé]u%%bﬁ&rrlulaa}%ﬁébmﬁ Scfaﬁ%w %éc'{@djfro which Rl is 1-2C-al koxy

or 1-2Cal kOX\é omnantly substituted by
f1 uor i neis)-4#SChlgrog4- '@6?‘P¥Yé’hew)o?r1ﬁ"ﬁ ”@rphelwrﬁoylmﬂwanw@ PieHdiRA4-vi e, 5l§aﬁaﬁetfﬂf/‘bl'r ogen
or togedeH-ghetamzian-addi ti onal bond, R5 is R6, -CnH2m R7, -CnH2n C(O) RS,

- CH( R9) P Y-Aryl 1 - al kyl
Lt A R T R LT
phenyl - Eﬁ’th@Z'nﬂ eyl , 7-1 OC pol ycycl oaI kyI napht hyl , pyridyl, pyrazinyl,

pyri daz{cgy- b,(1-m&étyx@pdydm 4?|vum@§mérbn%eth&%heno?x@h B@%Jtetraﬁydﬂ&Qﬂilpﬁt}ﬁblazm 1-
|squ|noI|nyI qui nolin i ndanyl , indazoly benzoxazol yl ,

benzot h?"§zol yl , oxa- zoI yl, thiazolyl, N nethylpiperidyl,
t et r ahy @isppye-&higio;4- rﬁemw‘p}'bm@-a(rltp[VrIfdmmlrr@thWyniMWnMM)waZTMa;femaWdr42H-
tri met hylinaiaki Mazolo[34b]pyr|d|n 6-yl,
3-thio 0 di oxi
pgﬁi}ﬁ@%bj eI i e Lo S L,

drothio
- OXY) - bpmznyi}-@a@&Baﬂetrehydmamﬂrnhth@amm ptaJjt ed or by R61 and/or R62 substituted

phenyl 5 oS a4 | Wiro,
cyano, p(;%f;?az%‘%%:'g:%grﬁé%d;y yplﬁgr:ly r Og%ﬁ@%ﬁbfor%é@ }IM 2.yitadtss 8l k@XMyard B

(cis)-2-Benzothiazol-6-yl-4-(3-chloro-4-methoxy-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1-oxo-1,3-dihydro-isobenzofuran-5-yl)-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(1H-indazol-5-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-cyclopentyl-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2-(4-imidazol-1-yl-butyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-{4-[4-(3-Chloro-4-methoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}-butoxy}-benz-
oic acid,

(cis)-4-[4-(3-Fluoro-4-methoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-benzoic acid,
(cis)-4-{4-(3-chloro-4-methoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}benzoic acid,
(cis)-4-{4-(3-bromo-4-methoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-2H-phthalazin-2-yl}benzoic acid,
(cis)-4-(3-chloro-4-methoxy-phenyt)-2-quinoxalin-2-yi-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(3-Chloro-4-methoxy-phenyl)-2~(1,3,4-trimethyl- 1H-pyrazoio[3,4-b]pyridin-6-yl)-4a,5,8,8a-tetra-
hydro-2H-phthalazin-1-one,



1- 4C- al koxycar bonyl , hydroxy-1-4C-al kyl, am no, nono- or

di - 1-4C al kyl am no, 1-4C-al kyl carbon- yl am no, am nocarbonyl, nono- or

di - 1- 4C aWwkykasdono©car bonyl , am nosul fonyl, nono- or di - 1- 2CI/EP02/04438

al kyl am nosul fonyl , 4-net hyI phenyl sul for}’gm do, im dazolyl, tetrazol-5-yl,
2-(1-4C-al kyl )tetrazol -5- yl or 2-benzyl™tetrazol-5-yl and R62 is

o tror ARG NEB e BOR BEREB oy POREP- SN A 2oy
3- 7C- cyphtoadzceiyne, 3- 7C- cycl oal kyl net hoxy, 1-4C-al kyl car bonyl

1-4C al &Ysgﬁﬁif I%I?IB%' 4'-m91¥1¥xy Cﬁne%— 2 1k1yd rta%ﬂx)'cjr@m(d"?mo&eﬁl @ yﬁ|45@%atét%9é%-’

am nocar b nono- |

- am nocar bonyl, am no, nono-
di - 1- 4C23PR{piazR- ﬁ@ne’or an unsubstltut ed or by R71 and/ or R72 substltut ed
pi per i dydis)-4{i3-paib@z4-&tidxy-phyryt)@ghdhyiyh, 5,8 /8atatrapyuibd-2inphthalath-cahe, where R71 is

hydr oxy| Jt-ﬁl-ghl %keth%ﬁq&%-ﬂph‘é@%%Ié'eaqgtrajng’r&ﬁ 85% EH%FY' and  R72

S 14Cak ocar ony IS an
unsubst (As)rt4HChlpr Ob’ym xy:hgmOr2- %?(%%Smpﬁ%ﬂ“@@ﬂ IYH@?%‘IanOWab?ﬂf 'ﬁ'914 y'}’

phenant hlésa,‘ﬁb-t@rléhﬁif’d bhmantheemyh-on@di cal , in which R81 is hydroxyl, hal ogen,
cyano, tﬁ:e aI k I = C%C (a)tll1 koxy, car boxyl am nocar bonyl, nono- or di-1-4C
al kyl anf oca tP CNES 'I I?yl car bonyl oxy, 1-4C- al koxycarbonyl, am no,
nono- or di-1- 4C— al kyI WO 02/ 085906 PCT/ EP02/ 04438 -38. am no,

1- 45‘ al gyl f?&rhﬁﬁ%hféf‘tf&lﬁmlaq%cc%r&r%t@'cl'é@%%n%licﬁh i s conpl etel y or I

r edomi n stitu orine, .an aoen
e a B e h-draiq il A A et sty v emian et e Blon: -
nantly §2|bslsmtmxmecbr@ymébmhIqune RO is -CgH2qg-phenyl, Y is a bond or 0
(0xygenks A8 Kk Lre'b%th%dr‘d?éw”cp%g‘e{hﬁh%ﬁln thé‘d?:}ﬁbmal g@,g,ht hyI pyridyl, pyrazinyl,

pyridazinyl, ci nnoI I nyl

qu
i soqui nBPyI is uICIfrB'F"y'B7 Eé’hfr@(‘q)'ﬁ?ﬁl CH%%’P?Z |%'|"%’52%W’ IR1219é52%>{%1‘2"E'IFWI benzot hi a-
zol yl , BenZOBC+aa<leo|3j1 QC-tycloalkyt,0 STCadycibatiythydthyl, i mdaaz@mwl 3-7Byallawb| ghenyl-3-4C-

I I
o (1o 4G an kNG Ao spi¥opte JoPR¥ oyt b Bl pPoasinn arimag nessin ) i
and/ or R11, "@glnylypinegingd @qy@olwldﬁwa@ww 'W&PX&Q@I@ZOIYII hepgpxaggidhrhgnzothi amyaM@yI
trifl uor omeidny | thiazotyl} Q-bikapiyeridgiafebangdiopyril BxtRRBriflderoylethii-pyaidbyy h 3,4-
1-4C al kyI %%g}%&\nlwm zoI]c'> Alc‘b]ﬁ/l"llé?l n)? aj 91? rpﬁlm-Z ?IW %thlag‘%z& 5-y?r1 g d|o>](‘|de4 Fé‘trgﬁykyl

am no, I car noca
di-1- 4C— aI k?‘PﬁJI@pW%‘dr bg)ggﬂ 3- dihyﬁr@]@obenzofuran 5-y| 4 -(4-yl-but-1-oxy)-benzoic acid, or an un-

substituted or by R61 and/or R62 substituted phenyl radical, in which

R61 is hydroxyl, 1-4C-alkyl, 1-4C-alkoxy, nitro, cyano, halogen, carboxyl, hydroxycarbonyl-1-4C-alkyl,
1-4C-alkoxycarbonyl, hydroxy-1-4C-alkyl, amino, mono- or di-1-4C-alkylamino, 1-4C-alkylcarbon-
ylamino, aminocarbonyl, mono- or di-1-4C-alkylaminocarbonyl, aminosulfonyl, mono- or di-1-4C-
alkylaminosuifonyl, 4-methylphenylsulfonamido, imidazolyl, tetrazol-5-yl, 2-(1-4C-alkyl)tetrazol-5-
yl or 2-benzyl-tetrazol-5-y! and

R62 is 1-4C-alkyl, 1-4C-alkoxy, nitro or halogen,

R7 is hydroxyl, halogen, cyano, nitro, nitroxy(-O-NO,), carboxyl, carboxyphenyloxy, phenoxy,
1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, 1-4C-alkylcarbonyl, 1-4C-alkylcarbonyl-
oxy, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonyl, aminocarbonyl, mono- or di-1-4C-alkyl-
aminocarbonyl, amino, mono- or di-1-4C-alkylamino, or an unsubstituted or by R71 and/or R72
substituted piperidyl, piperazinyl, pyrrolidinyl or morpholiny! radical, where

R71 is hydroxyl, 1-4C-alkyl, hydroxy-1-4C-alky! or 1-4C-alkoxycarbonyl, and

R72 is 1-4C-alkyl, carboxyl, aminocarbonyl or 1-4C-alkoxycarbonyl,

R8 is an unsubstituted or by R81 and/or R82 substituted phenyl, naphthyl, phenanthrenyl or anthra-
cenyl radical, in which

R81 s hydroxyl, halogen, cyano, 1-4C-alkyl, 1-4C-alkoxy, carboxyl, aminocarbonyl, mono- or di-1-4C-
alkylaminocarbonyl, 1-4C-alkylcarbonyloxy, 1-4C-alkoxycarbonyl, amino, mono- or di-1-4C-alkyl-



zolyl or tetrazolyl, and R11 is hydroxyl, hal ogen, nitro, 1-4Calkyl or

1-4C-al koxy, mis an integer from1l to 8 nis an integer froml to 4, p

is an i ntwger/8oen | to 6, g is an integer fromO to 2, PRIZPI%043$ adi cal

of fornmula (a) NNRL3 (a) wherein R13is -S(0O2-R14, -S(0)2-(CH2)r RI5,

-(CH2) S S(O 2-R16, -C(OR 7, -C(O-(CH2Yr RI8 (CHZ)S C(O-RY9,

Hetaryl 1, FIII¥12 or Aryl3-1-4Calkyl, Rl4 is

5-di met hyl a H&na‘lﬁm?‘hﬂ?ﬁ”ﬁ’”ﬁ[‘a'§2|“° °r|1r(4|§2%‘)°ﬁéé‘fh'°*bﬁé?ﬁ'§?P 9‘8?;’ ObH@HW'“@IS'B?HSP"HtF%d by

R22 and/ or byRR@fineRadd i s - N(R20) R21, R16 is-N(R20)R21, R17 is 1-4C-al kyl,

hydr oxy b y nyl 5 )

4 et hyl ﬁg{ pgr lzjﬁo%ﬂ 41‘1:%@]35 J1 4%%”(? Yiac- %&ﬁgyh 4C- alkoR&wh%ch I?\Ig%plﬁtel?ﬁfr phfoml

-N(R20) R21, ”%ﬁéﬁwt'tuﬁﬁéh%m'%bstltut ed by R22 and/ or R23 and/or R4, R20

and R21Rar eisi-ogepsedgnt from each ot her hydrogen, 1-7C-alkyl,

3-7C-cygl oa I o- al kyl nethyl or phenyl, or R20 and R21 toget her

and wtﬁ m%ll%ﬁscm%%gﬁge@mtro en atomto which they are bonded, forma

4- nor phébiTniplan, ungubsiieted|pheivh ephthy, iyl PY@riAYs Ryridegingle Reiydmb Aieprolior. ak a

\}\,h pi per aZRIZ gb(dxardyﬂgtlrﬁf)llnﬁllpﬁsﬁl#un@ol)ﬂ bc)um‘ﬂ@ Q:&érﬂﬁﬁ@oﬁem éﬁ@ﬂ/b@%ﬁﬁolyl' 38nzoMiE: R25
erein

' Yy
di met hyl am ﬁé@aﬁf% } Zﬁlﬁ' h ehics si{ﬁcl'%‘? ﬁ{lrl 'm'dg%‘) g F%Yfazoﬁl OTG&OW rpi?zmﬂb{urymth'%%yl
or tetrahydpysfolyt ar?f(zfl@raﬂert)wwzol 4R 2adicgl, hed Q@@MI ragti¢a sl@stltgtpdhmm@amdﬁmwn in
1-4C al kyl ,WF“E;H, fl uoromet hyl, 1-4C al koxy, 1- 4C- al koxycar bonyl, am no,

nono- or mn m n r bonyl am
MONO- Or Rgé is hy&oxyl lﬂa/a,ogen ncgr‘o gyan ¢ -gl v, rlﬂuoromethy, 5 Ccaq'ko?qc/), arb%xyl rhydroxycar-

bonyl-1-4C-alkyl, 1-4C-alkylcarbonyloxy, 1-4C-alkoxycarbonyl, amino, mono- or di-1-4C-alkyl-
amino, 1-4C-alkylcarbonylamino, aminocarbonyl, mono- or di-1-4C-alkylamino-carbonyl, imida-
zolyl or tetrazolyl, and

R11 is hydroxyl, halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy,

m is an integer from 1 {o 8,

n is an integer from 1 to 4,
p is an integer from 1 to 6,
q is an integer from 0 to 2,

R12 s aradical of formula (a)

(a)

wherein

R13 is -S(0)-R14, -S(0),-(CH.)-R15, -(CH,):-S(0),-R16, -C(O)R17, -C(O)~(CH,)-R18,
-(CH,)s~-C(O)-R19, Hetaryl1, Aryl2 or Aryl3-1-4C-alkyl,

R14 is 1-4C-alkyl, 5-dimethylaminonaphthalin-1-yl, -N(R20)R21, pheny! or phenyl substituted by R22
and/or R23,

R15 is -N(R20)R21,

R16 is -N(R20)R21,

R17 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or
-N(R20)R21,

R18 is -N(R20)R21,

R19 is -N(R20)R21, phenyl, phenyl substituted by R22 and/or R23 and/or R24,

R20 and R21 are independent from each other hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cyclo-
alkyimethyl or phenyl, or R20 and R21 together and with inclusion of the nitrogen atom to which
they are bonded, form a 4-morpholinyl-, 1-pyrrolidinyl-, 1-piperidinyl-, 1-hexahydroazepino- or a
1-piperazinyl-ring of formula (b)



1- 4C- al kyl am i nocar bonyl, R23 is hal ogen, am no, nitro, 1-4C- alkyl or
1-4C-al koxy, R24 is halogen, Hetaryll is pyrimdin-2-yl,

t hi eno- [ 2wB-odbgsgné mi di n-4-yl, 1-nethyl-1 H pyrazol o-[ 3, 4- eCpyEroridsn- 4-yl ,
thia- zolyl, imdazolyl or furanyl Ary12 is pyridyl, phenyl or phenyl
substituted by R22 and/or R23, AryI 3is Byrl dyl, phenyl, phenyl substituted
by R22 and/or R23, 2-o0xo0-2H chronmen-7-yl or

4-(1, 2, 3-thiadi azol -4-yl)phenyl, r is an integer froml to 4, s is an
integer fromlto 4, R26 is a ?adeal of forrrula (c) XNNR27 O \t')v
(c) wherein R27 is -C(O R28, CH2 g%g)d -(CH2) UR30, Aryl 4, Hetaryl 2,
phenyl prop-1-en-3-yl or 1- me_ﬁ p i n- 4 yl, R28 hydrogen,

1-4Cal kyl, -OR31, furanyl, ind , phem)l pyrldyl phenyl substituted by
R34 and/or R35 or pyridyl substituted by R36 and/or R37, R29 is
-N(R32)R33, R30 is -N(R32)R33, tetrahydrofuranyl or pyridinyl, R31 is

1- 4C-al kyl , wRg@ini s hydr ogen, 1- 4C— al kyl, 3-7C-cycl oal kyl or

3-7C cycl oahkyllér%yhah,yl ig-4LyindiNAlr egen |td|rilaerﬂr§4?araqh8yHlmeary%%r@y&b&@m)ﬂ| or
3-7C-cycl oahkr&%trTEt % %2/ 0?%906 PICT/ P02 443? : or R32 and

t oget her an BRPIPHIEY R8P RE M & 8W ‘CAt Y ch they are bonded
form a Raz nisriglegen, mitlo; cyate,mprhoatli aierakyl, trifluopdnpeimil, di-46rlkoxgyr 1-4C-alkoxycarbonyl,

1- hexahydrog%ﬁel msho sﬂ 691-4&%1«%15 ahﬁsaélrbonﬂyf uésélk ab&%lmr@uasmai&ea- by
R34 and/ or P/ ¥ substituted by R36 and I¥23 i s hal ogen,
nitro, 1-4cC éPr@}&a FPABr omet hyl or ~ 1- 4C- al koxy, R35 s haI ogen or

1- 4C- al Rg3 , isRaBgers amnmbogten 1-4Qkikybgr 14 CA&kaxl kyl , trifl uoromethyl or

1-4C al KQA(y‘rs halogen,

Hetaryl1l is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl, 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl, thia-
zolyl, imidazolyl or furanyl,

Aryl2 is pyridyl, phenyl or phenyl substituted by R22 and/or R23,

Aryl3 is pyridyl, phenyl, phenyl substituted by R22 and/or R23, 2-oxo-2H-chromen-7-yi or
4-(1,2,3-thiadiazol-4-yl)phenyl,

r is an integer from 1 {o 4,

s is an integer from 1 to 4,

R26 is a radical of formula (c)

X—N N—R27

N
(c)
wherein
R27 is -C(O)R28, -(CH,)-C(O)R29, -(CH,),R30, Aryl4, Hetaryl2, phenylprop-1-en-3-yi or 1-methyl-pi-
peridin-4-yl,

R28 hydrogen, 1-4C-alkyl, -OR31, furanyl, indolyl, phenyl, pyridyl, phenyl substituted by R34 and/or
R35 or pyridyl substituted by R36 and/or R37,

R29 is -N(R32)R33,

R30 is -N(R32)R33, tetrahydrofuranyl or pyridinyi,

R31 is 1-4C-alkyl,

R32 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

R33 is hydrogen or 1-4C-aikyl, 3-7C-~cycloalkyl or 3-7C-cycloalkylmethyl,



R37 is hal ogen or 1-4C-al kyl, Hetaryl2 is indol-4-yl,

2- et hyl - qui nol i n-4-yl, 5-chl oro-6-o0xo0-1-phenyl -1, 6-di hydr o- pyri dazi n- 4-yl
or 3-phewglo2dgPpél-t hi adi azol -5-yl, t is an integer from PCr®EP#2/04488 1 S an
integer froml to 4, v is an integer froml to 2, Xis -C(O- or -SO)2-,
and the salts of these corrpounds wit h e provi so that the conpound
(cis)-4-(3-Chloro-4- nﬁ

phenyl ) 928 B REH PP ar@ %thgac"fsé’{‘r%%?'wgfﬁ%‘?ﬁ fRaaigh ey apnRenied dYEY fided.
7. Corrpound%mfphbwhul-wrrbncﬁrwbdﬂﬂpemgmjzloordLmahydroanpmwmb R1 is methoxy or

ethoxy, 5 fs%h&ﬂl BledgE ﬂ?R{S]' é‘cf%ﬂtu@é by ﬂgféﬁb%r ﬁs@rd"h&ﬂs@gﬂhﬁe& By 1R4s HRRARSFS 1S

1-(1-norpholin eridin-4-
1- (t ol uB '&h§'89€f"bﬂ‘§f1’)1 A5 aéwﬁﬂurammew or 1-4& 4o pi peri di n- 4-yl
1- (pyri 51851 i$-hylbgeet dayi l4c-pyper i di n- 4- yI

4-{1-[4x6 . th | }-ph I,
qw{ no£<a ghg‘?ém“ﬁmﬁ& S@W 'fpuf’l uor rarofelt1 %}?I]al%’%l dIm: 2a3|0y %L g éeln%/ri nmet hyl -1

H py- rﬁﬁ)l 'S[T‘B'OQlef‘tﬂrﬂgﬂrq QJKYh 6-yl, phenyl,

3-thi Oph@tary@ ¥ [iddoR44] tilmawhyleqzlmbm&-y,l ,5-chlolo-eliomciJaﬁentﬂet,es-amM-p}rfﬂbm4-y| or
phen- 3-yl, %:l)eenlz h—'th%z zolGj )){I 1- oxo-1, 3-di hydr o-i sobenzof uran-5-yl, |

H i ndazol - ny ﬁ a[ 4 im dazol 1-yl - butyl,

4-(4- ylfrbutlslan Eb@l’hﬁ(ﬁn‘b acid or hydr oxycar bonyl phen-4-yl, and the salts
of thosg comég Irfngmgp‘a;rpounds of formula | according to claim21 in which
R1 is nmethox 15 € Io‘,5| ne, R3 and R4 together forman additional bond,
RS is 1Y(1- 'ﬁﬁpﬁﬂ’ﬁﬂef %4 2 et hanoyl ) - pi peri di n- 4- yi,

1- (t ol u¥ne-i4-S@)far§O)pi peri di n-4-yl, 1-acetyl-pi- peridin-4-yl,

1-(pyri Qr\onfhé ﬁlké@thé’ée)compgﬁ{dsd\h% ﬁ‘ie¥)lrov136 tﬁe{t the compound fms) -4-(3-Chloro-4-methoxy-
4-(2-d am no- ﬁr azin- \2/ - met hanoy! } - phenyl

6- met hyPheﬁy'i ?“P¥°l’%8?t8ri"@t5r%§ "‘Bw PHH?hW'a B 0R SPRISFol - 6- I |

1- oxo- 1, 3-di hydro- isobenzofuran-5-yl, 1Hindazol-5-yl, cycl opentyl,

4-im da’;m 1 +%CEHE§/J>fforfhuEAI géor tozrllaft?s(Wn \Aﬁl\%ﬂZOi ¢ acid or

hydroxycarbon of those conpounds. WD 02/ 085906
PCT/ EPOR/ 04&383th0m<1r ethoxy,

R2 is chlorine,

R3 and R4 together form an additional bond,

R5 is 1-(1-morpholin-4-yl-methanoyl)-piperidin-4-yl, 1-(toluene-4-sulfonyl)-piperidin-4-yl, 1-acetyl-
piperidin-4-yl, 1-(pyridin-4-ylmethyl)-piperidin-4-yl, 4-{1-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-
methanoyl}-phenyl, quinoxalin-2-yl, 6-methyl-3-triflucromethyl-pyridin-2-yl, 1,3,4 trimethyl-1H-py-
razolo[3,4-b]pyridin-6-yl, phenyl, 3-thiophen-2-yI[1,2,4]thiadiazol-5-yl, 1,1-dioxide-tetrahydrothio-
phen-3-yl, 2-benzothiazol-6-yl, 1-oxo-1,3-dihydro-isobenzofuran-5-yl, 1H-indazol-5-yl, cyclopentyl,
4-imidazol-1-yl-butyl, 4-(4-yl-but-1-oxy)-benzoic acid or hydroxycarbonyiphen-4-yl,

and the salts of those compounds.

8. Compounds of formula | according to claim 1 in which

R1  is methoxy,

R2 s chlorine,

R3 and R4 together form an additional bond,

R5 is 1-(1-morpholin-4-yl-methanoyl)-piperidin-4-yl, 1-(toluene-4-sulfonyl)-piperidin-4-yl, 1-acetyl-pi-
peridin-4-yl, 1-(pyridin-4-ylmethyl)-piperidin-4-yl, 4-{1-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-
methanoyl}-phenyl, 6-methyl-3-trifluoromethyl-pyridin-2-yl, 2-benzothiazol-6-yl, 1-oxo-1,3-dihydro-
isobenzofuran-5-yl, 1H-indazol-5-yl, cyclopentyl, 4-imidazol-1-yl-butyl, 4-(4-yl-but-1-oxy)-benzoic
acid or hydroxycarbonylphen-4-yl,

and the salts of those compounds.



9. Conpounds of forrmula | according to one of the clains I to 8 in which
the hydrogen atons in the positions 4a and 8a are cis-configurated. 10.
Conmpoundswofo2fossnml a | according to one of the clains 1 t®C8/mEPa2/waBEh t he
absol ute configuration (according to the rules of Cahn, Ingold and Prel og)
is Sinthe position 4a and Rin the podiltion 8a. 11. Conpounds of fornula
| according to claim1 for the treatnent of diseases. 12. Medicanents
cont ai nPng eemEPYRdseffameisraeterding tefng efrthei¢iimp 14e 8 brwighghe Bydeqoan alomstinviget her
with the usdsdbndtadndeet dieddnfigxed i ari es and/or carrier materials. 13. -
Use of conpounds of fornula I according to claiml| for the preparation of
medi canents for the treatnent of airway disorders. ‘

10. Compounds of formula | according to one of the claims 1 to 8 in which the absolute configuration

(according to the rules of Cahn, Ingold and Prelog) is S in the position 4a and R in the position

8a.
11. Compounds of formula | according to claim 1 for the treatment of diseases.

12. Medicaments containing one or more compounds of formula | according to claim 1 together with

the usual pharmaceutical auxiliaries and/or carrier materials.

13. Use of compounds of formula | according to claim 1 for the preparation of medicaments for the

treatment of airway disorders.



