WO 02/ 085885 PCT/ EP02/ 04494 -1 Pl PERAZI NO- DERI VATI VES AND THEI R USE AS
PDE4 I NHI BI TOR Field of application of the invention The invention rel ates
to novel wopensssho-derivatives, which are used in the phacrmprerbiseal
industry for the production of nedicanents. Known technical background

| nternational Patent Applications W98/ 31674, W99/ 31071, W99/ 31090 and
W99/ 47505 di scl ose phthal azi none derivatives having sel ective PDE4
inhibitory properties. In the International patent appli- cation WO01/ 19818
pht hal azi none derivatives vvi th PDE3/4 inhibitory properties are disclosed.
In the International Pat %I i cation W)94/ 12461 and in the European

Pat ent Wﬁ?@gﬁ BIA EEW%% @PBF Vi Rdazi n- 6- one and

aryl al kyl - di azi none derivatives are descrl bed as sel ective PDE4 inhibitors.
Descript.ion of the | r?l’l.tl 0 It has now been found that the

pi per azt o Ehely Dare described in greater details below, have
surprising and parti cuI arly advant ageous properties. The invention thus

rel at e%&@m@%ﬂ%}% toqfovélgrp%hﬁo berXatiid, wiidhtaROused ifthBpRarmBaeuital ibidstiforRL

in which RL and R2 are both hydrogen or together form an additional bond,

WO 02/ 0888 chegf E'Igﬁf?'ﬁﬁ'li§4 -2 R3 represents a benzene derivative of
formula (a) or (b) R4 R6 R5 (a) O(b) R7 RS

Known technical background

International Patent Applications W098/31674, W099/31071, W099/31090 and W099/47505 disclose
phthalazinone derivatives having selective PDE4 inhibitory properties. In the International patent appli-
cation WO01/19818 phthalazinone derivatives with PDE3/4 inhibitory properties are disclosed. In the
International Patent Application W094/12461 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 piperazino-derivatives, which are described in greater details below,
have surprising and particularly advantageous properties.

The invention thus relates to compounds of formula |

X—N N—R9

R2 R1
in which
R1 and R2 are both hydrogen or together form an additional bond,



wherein R4 is 1-4C- al koxy or 1-4C-al koxy which is conpletely or

predom nantly substituted by fluorine, R5 is 1-8C al koxy, 3-7C-cycl oal koxy,
3- 7C- cycl walozyisset hoxy, or 1-4C-al koxy which is conpl et el YCTmEP02/04494
predom nantly substituted by fluorine, %,Rﬁ is 1-4C al koxy, 3-5C-cycl oal koxy,
3-5C- cycl oal kyl met hoxy, or 1-4C-al koxy Which is conpletely or

predom pant | ubsti tuted flLuorine, is 1-4Cal kyl and R8 is hydrogen
or 1- 4&&?‘%’?%‘2”3 99”66?{‘&"8?'“&9%#é%’&“'?zéa%t%@gt her and with inclusion of the two
carbon atons, to which they are bonded, forma spiro-linked 5-, 6- or
7- menber ed hydrocarbon ring, optionally interrupted by an oxygen or sul -
phur atom A is a bond or nethylene (-CH2-), RO is -C(OR10, -(CH2)m
C(OR11, -(CH2)nR12, Aryl, Hetaryl, phenyl prop-1-en-3-yl or 1-nethyl-
pi peridin-4-yl, R10 hydr ogenC— akkyl, -OR13 anyl, indolyl, phenyl,

9

pyridyl, phenyl substituRéd p—amd/ or RE: rdyl substituted by
R18 and/or R19, Rl11l is -N(R1ARE3, R12 is -N(RL 6, tetrahydrofuranyl or
pyridinyl, R13 is 1-4C-al I% Rlél%a')s hydr ogen, /1-4G-al gy , 3-7C cycl oal kyl
or 3-7C-cycl oal kyl met hyl , 5 is hydrogen, 1- 48 Kyl , 3-7C-cycl oal kyl or
3-7C-cycl oal kyl net hyl , or R14 and R15 together ggnd™~ith inclusion of the
nitrogen atomto which they are bonded, forma 4-ndrpholinyl-,
1-pyrrolidinyl-, 1-piperidinyl- or 1 -hexahydroaR®inyl-ring, Aryl is
phenyl, pyridyl, pyrimdinyl, phenyl substituted by R16 and/or R17, pyridyl
substi tut ed by R18 and/or R19, R16 is hal ogen, nitro, 1-4C alkyl,
trifludf6if€thyl or 1-4C al koxy, R17 is halogen or 1-4C-alkyl, R18 is
hal ogen, niR4ri®1-4C-alkoxudrk yAC-alkaxy vhiolvis camplpigly obpredoraiiangly kebgijtuted\py BRfi®85885
PCT/ EPO2/ 04='$q§1-80%1koxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely
or predominantly substituted by fluorine,
R6 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely
or predominantly substituted by fluorine,
R7 is 1-4C-alky! and
R8 is hydrogen or 1-4C-alkyl,
or wherein
R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
spiro-linked 5-, 6- or 7-membered hydrocarbon ring, optionally interrupted by an oxygen or sul-
phur atom,
A is a bond or methylene (-CH,-),
R9 is -C(O)R10, -(CH)n-C(O)R11, -(CH,),R12, Aryl, Hetaryl, phenylprop-1-en-3-yl or 1-methyl-
piperidin-4-yl,
R10 hydrogen, 1-4C-alkyl, -OR13, furanyl, indolyl, phenyl, pyridyl, phenyl substituted by R16 and/or
R17 or pyridyl substituted by R18 and/or R19,
R11 is -N(R14)R15,
R12 is -N(R14)R15, tetrahydrofuranyl or pyridinyl,
R13 is 1-4C-alkyl,
R14 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,
R15 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,
or R14 and R15 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,
Aryl is phenyl, pyridyl, pyrimidinyl, phenyl substituted by R16 and/or R17, pyridyl substituted by R18
and/or R19,
R16 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,
R17 is halogen or 1-4C-alkyl,
R18 s halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,



R19 is hal ogen or 1-4C-al kyl, Hetaryl 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,
3- phe- nyWwo12/A8588% hi adi azol -5-yl or 3-o-tolyl-1,2,4-thi adiPeTdPO5044P4 n i S
an integer fromlto 4, mis an |ntege§ fromlto 4, s is an integer from
1to2 Xis -COQ- or -5(02-, and the salts of these conpounds.

1- 4C—A“§@ is 2 %%F? ghklchaln or branched al kyl radical having 1 to 4

car bon g a%? are the butyl, isobutyl, sec-butyl, tert-but

propy| , Hétargps deipha- yle% wthylmwow& Ny b- chlergibexpd- phiﬂy«ktCﬁﬂ!hk@mw”f@z'a"‘rybd?@é%

whi ch, in a,q,m pu%cﬁ&mtmopgcywmtmnhd,@@ns @i ns a straight-chain or
branched al X q 1tQQV|ng 1 to 4 carbon atonms. Al koxy radicals having
1 to 4 tarddf Ee8ﬁs“ﬂh Ch'may be mentioned in this context are, for
exanpl en t heabiotegxyfrom tlout oxy, sec-but oxy, tert-butoxy, propoxy, iso-

pr opoxyg en@gxmwggq“ﬁe{@qu radi cals. 1-8C Al koxy is a radical which, in
addltlon to %88 §§§n atom contains a straight-chain or branched al kyl

r adi cal® hav? yo Zcarbon atoms. Al koxy radicals having 1 to 8 carbon

at ons wanddte sayoflfeese wempduodeed in this context are, for exanple, the

octyl oxy, heptyl oxy, isoheptyloxy (5-m et hyl hexyl oxy), hexyl oxy,

i sohexyl oxy (4-neth Ipent ﬁ%% neohex on% é dlneth IbutC)aQ

pent yl ox$C A|k¥'d‘béﬁ‘cr§) '5)‘(‘96'” r3br RS PIYI RG7) having p‘%ﬁtcﬂb(?i?ﬁw s. Exampies are the

(2, 2- dnnammmbmwgnmxywlmbumwkpmpwsmbumﬂxghwsmbm@uwcwvamtert-butoxy, pr o-
poxy, isopropoxy, ethoxy and nethoxy radicals. Hal ogen mﬁthin t he neani ng
of the present invention is bromne, chlorine or fluorine. 3-7C Cycl oal koxy
stands FHrAk i5Brragisal ¥RiEh. 1B paYtaR e eaRygencaRT cﬁ?éﬁpﬁlaﬂﬁ'ghWE'PﬁﬁEWFWy or
cycl o- dwgptagicanayingf tolai aakbod yatdnap Aty radtiyals bauirigobiet 4/ takgn atods ediich apgmey| oxy
are pr uf[’lgl'[tl q?j in th1?§ ogtegtya% Q@r%&?rh@?ttl%%@(oxzyc qt%x gécw&tyhgrrt B&XJ(WBJDB%MSO-

cycl ob | openty exy
cyclohdﬁ?WVW@ﬂﬁ@M?m’@*thF@Wméyclopropylnethoxy, cyclobutylnethoxy and
cycl open- ylnethoxy are preferred. 3 5C- Cycl oal koxy stands for

CyCI Opl‘?&)é{_A&X):{y is %yl’gdlg l?%ﬁ%h %d@ﬂ)q t? ¥ ggfeqt n?,x%htaing_a%géi hgﬁl F Hﬁ‘gerc]OXy
stands for cycl oprop ﬁ oxy and cyc
1- 4C- Al #erk spdighli f@Mm@ s] t@ érﬁﬁrt@t‘ @ltoynsO Alkmyera@ﬁalm Bgningy! @u&)gqrqut@as wcm m%rbiene

i's, formantiondgal i thié |8&1tex2 are, 3or3ex3mﬂenﬁmafobtueiwaéw@eyy.soﬂela@mpﬂeiwﬁwmm@xy,
t he 1,2, 2-trifluoroet par rafl uor.get hoxy,

Lhe 2 Zesuo piisres: Attt oheiini b aeunntem Han bbb shal ey

r adi cal (3 methylbutoxy), neopentyloxy (2,2-dimethylpropoxy), butoxy, isobutoxy, sec-butoxy, tert-butoxy, pro-

poxy, isopropoxy, ethoxy and methoxy radicals.
Halogen within the meaning of the present invention is bromine, chlorine or fluorine.

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

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

3-5C-Cycloalkoxy stands for cyclopropyloxy, cyclobutyloxy and cyclopentyloxy.

3-5C-Cycloalkyimethoxy stands for cyclopropylmethoxy, cyclobutylmethoxy and cyclopentylmethoxy.
1-4C-Alkoxy which is completely or predominantly substituted by fluorine is, for example, the

2,2,3,3,3-pentafluoropropoxy, the perfluoroethoxy, the 1,2,2-trifluorocethoxy and in particular the
1,1,2,2-tetrafluoroethoxy, the 2,2,2-trifluoroethoxy, the trifluoromethoxy and the difluoromethoxy radical,



WD 02/ 085885 PCT/ EP02/ 04494 -4 of which the difluoronmethoxy radical is
preferred. "Predom nantly" in this connection neans that nore than half of
t he hydr owernasssss of the 1-4C al koxy group are repl aced IpgTiHPODD440€ at Ons.
As spiro-linked 5-, 6- or 7-nenbered hydrocarbon rings, optionally
interrupted by an oxygen or sul phur atom nmay be nentioned the

cycl opent | ohexa cl oh ne, tetr ,ydrof uran,. tetra dro- JPyran
and theoqf”gtcggﬁy‘éff“(?fom ﬁ}?ﬁéf‘?dt‘%dﬁpre % B%ﬁq %t/ oféf! T‘l&?nn?%'rorﬁtmaeﬁn% i T?"8nal
bond, ttherhaflekthe Aydoagen atogrsef the 1viiGHaiexRaroemare Rplagedbyffucansratems.are | i nked to
one anot her via a double bond. Sui tabI e sal ts for corrpounds of the for rrul a
| - dependi n%&gn sybstitutjon - are g aﬂ arg or | §

Wi th baSePiropket de §r A7 WE’HP?rB%hWa@gn H%?&ec’p PNEHE eHH%tF 31 8’89‘?%‘” si’p ur

t ol er abdi@n,i may pamientianed theocyg@pertanac cydipherade,bayslefseptanst etratydiofurans éefrahygro-

phar ma | on the one hand, water- sol uble and

wat er - i rsagtgﬂgﬁg t%%?‘%ﬁ%gﬁ’@f‘g’% salts wth aci ds such as, for exanple,
hydrochl ori ¢ acid, hy- drobrom c acid, phosphoric acid, nitric acid,

sul phurli R1 atd RR togetiedr ifarmaani additianat ond, tiemi tolg calibcgﬂatmmtb@rh'&bil?d ,anu)étaarezamtiameaci d,
2- (4-hyd« %X?{%%Q}éhc}tp&@%%io%u@rfb&d butyric acid, sulphosalicylic acid,

mal ei ¢ acrd, lauric aci ma acid, fumaric acid, succinic acid, oxalic
acid, tartaric acid, enmbonic acid, stearic acid, t ol uenesul - phoni ¢ aci d,
met hanmbwﬁm&@or&aﬂndotmas 3f~th«.yd>frﬁuxy+ 2depaidnighai wbamjtidm - breell acitl deditivaisalts or

enpl oye | t rat Iy : < sic
acid i Saq ngﬁscv(glﬁtntéa e P%R‘gulgr rtt%mﬂn mQ§B§vﬂ% ﬁgf tRQPM\Q%TaEb d{egléuﬂg@%bleqﬁor%%%%?nol ar
quanti tQganieeacidgtang bé‘tescﬁﬂéfotﬂ?'t"!f é%eidrt@ PhH@RRE MbeRe sorpbien@re otThiep oA ARNY. WAkt s

Wi th baprSledn watedfRQDSIE BYd @Bt Rakd Wit 403 suctfhs GorSebtbrhplb) §drofisiorxaariphgs  of
Z?L%Snl(ﬂn?ﬂrorﬁlﬁaﬂgs ar orlcl %Ctlcll IQ’%%CI% S%A?Dbrgchalcpn%ce?c?gcﬁjn}tncpa% aB?Iu%Q]lc gcﬁdmgérgm
here, taof, aC’tdhé-(‘bb)Sie(B(yt!ﬁ@ZQ}@b@ﬁ?ﬂ agié butyric 8eid. tsutah@ﬁbtwm #cish "Iahilc 20, &YUG AR ar

qU?nf ' trﬁébh:c\é&d I'ainb Qfd QMBinfdi afcfdeéﬂartgadid"%’r@fid’ £98, eRBaridas segiicadid, Yoluenesul-
Intolerable S

h bt f . l e, : t
dur i ng TRES SRCBRPAIPURTOE FHe MM s b B Ene B Eoreh Bl an
i ndust rarefdaragiom depeadieg cowhehéredmengt or pqifpasieracid isopneshddyand gleperainb @n sdich s by

Pr 0Ces SR iskjagda ﬂ@aﬁé&@m@%ﬁ%tl@me r!at%%rbﬁb&#&m@fhterefreﬁcor ding to expert's
know edge the conpounds of the invention as well as their salts may

contain, e.g. when isolated in crystalline form varyi ng anmounts of
sol ventGn the nthkucad, saitd Withrbatdrears edgpendidg dntsebstitwien- al4d sitatée. As ekenpidsorf ealtal |

sol Va;%thﬁ%geé erﬁéntubr?eﬂltﬁer lltﬁlhrln é%gjwtp@éséﬂjm t(ﬂ@luﬁpgﬁm rﬁ’égngé?lfrﬁn-{lta?udm as

wel | sol'vates and in particular all hydrates of salts of the
conpourfIEN U, GraglyMmine or Sy BRIB e For?uﬁhﬁ bpses bpiag @'??B'H%’Fé’l"k%%f péefp@raf"?fb'ge in

whi ch an equimolar quantitative ratio or one differing therefrom.

Pharmacologically intolerable salts, which can be obtained, for example, as process products during the
preparation of the compounds according to the invention on an industrial scale, are converted into
pharmacologically tolerable salts by processes known to the person skilled in the art.

According to expert's knowledge the compounds of the invention as well as their salts may contain, e.g.
when isolated in crystalline form, varying amounts of solvents. Included within the scope of the inven-
tion are therefore all solvates and in particular all hydrates of the compounds of formula | as well as all

solvates and in particular all hydrates of the salts of the compounds of formula I.

Compound of formula | to be emphasized are those in which
R1 and R2 are both hydrogen or together form an additional bond,
R3 represents a benzene derivative of formula (a) or (b)



R1 and R2 are both hydrogen or together forman additional bond, R3
represents a benzene derivative of fornmula (a) or (b) WD 02/085885

PCT/ EPO2/W0424835885 R4 R6 R5 (a) O (b) R7 R8 wherein R4APCI/FEPO2MG4 KOXYy oOF
1-2C-al koxy which is conpletely or pr e_dé)_rri nantly substituted by fluorine,
R5 is 1-4C-al koxy, R6 is 1-2C al koxy or™ 1-2C-al koxy which is conpletely or
predom nantly substituted by fluorine, R7 is nethyl and R8 is hydrogen,

or wherein R7 and R8 togethe w,th inclusioh o\ the two carbon atons,

to which they are bonder4 . ppeht ane, cycl ohexane,

t et rahydrof urane or tetrahya ran‘ring, Ais pnd or met hyl ene (-CH2-),
RO is -C(OR1L0, -(CHZ)mC(% 1, (agCHZ)"Rlz, Ar Het |,

phenyl prop-1-en-3-yl or 1-Rthyl-"pi peridin-4-@ R ﬁsy)érogen, 1- 4C- al kyl ,
-OR13, furanyl, indolyl, pyridyl or pyridyl s uted by R18 and/or R19,
R11 is -N(R14) R15, R12 is -N(R14)R15, tetrahydtofuyanyl or pyridinyl, R13
is 1-4Cal kyl, R14 is hydrogen, 1-4C-al kyl, 3-7®gycl oal kyl or

3-7C-cycl oal kyl methyl, R15 is hydrogen, 1-4C-al kyl, 3-7C-cycl oal kyl or
3-7C-cycl oal Kyl nethyl, or R14 and R15 together and with inclusion of the

ni trogeWe®bm t o whi ch they are bonded, forma 4-norpholinyl-, 1
-pyrrolidi Rdis 1-28-aikpkyper1i-28-slkdxy woich & colnpletalypdpredanapantly bubisiitntgd byAflupking, s

phenyl, pyrd B imdi nyl, phenyl substituted by R16 and/or R17, pyridyl
substi t ut ecﬁﬂ%u Is(f%wowr;ﬂd/ or R19, R16 is halogen, nitro, 1-4C-al ka/l ..
trifluor on’é:iQ‘i?F'ZGra'kPX)ﬂ@-1a'4Q<@W¥ which is completely or predominantly substituted by fluorine,

R7 is methyl and
R8 is hydrogen,
or wherein
R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
spiro-linked cyclopentane, cyclohexane, tetrahydrofurane or tetrahydropyran ring,

A is a bond or methylene (-CH3-),

R9 is -C(O)R10, -(CH)~C(O)R11, -(CH,),R12, Aryl, Hetaryl, phenylprop-1-en-3-yl or 1-methyl-
piperidin-4-yl,

R10 hydrogen, 1-4C-alkyl, -OR13, furanyl, indolyl, pyridyl or pyridy! substituted by R18 and/or R19,

R11 is -N(R14)R15,

R12 is -N(R14)R15, tetrahydrofuranyl or pyridinyl,

R13 is 1-4C-alkyl,

R14 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

R15 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

or R14 and R15 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,

Aryl is phenyl, pyridyl, pyrimidinyl, phenyl substituted by R16 and/or R17, pyridyl substituted by R18
and/or R19,

R16 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R17 is halogen or 1-4C-alkyl,

R18 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R19 is halogen or 1-4C-alkyl,

Hetaryl is indol-4-yl, 2-methyl-quinolin-4-yl,  5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl,
3-phenyl-1,2,4-thiadiazol-5-yl or 3-o-tolyl-1,2,4-thiadiazol-5-yl,

n is an integer from 1 to 4,

m is an integer from 1 to 4,

[ is 1,

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

and the salts of these compounds.



R17 is hal ogen or 1-4C-al kyl, R18 is halogen, nitro, 1-4C-alkyl,
trifluoronethyl or 1-4C-al koxy, R19 is halogen or 1-4C-alkyl, Hetaryl is

i ndol - 4- yWp 02/838851yl - qui nol i n- 4-yl , PCT/EP02/04494

5-chl oro- 6- oxo- 1- phenyl - 1, 6- di hydr o- pyri dazi n-4-yl,

3-phenyl -1, 2, 4-t hi adi azol -5-yl or 3-o-tolyl-1,2,4-thiadiazol-5-yl, nis an
integer froml to 4, mis an integer fromlto 4, sis 1l Xis -C(O- or
-S(0 2-, and the salts of these conpounds. WD 02/ 085885 PCT/ EP02/ 04494 -6
Pr ef er riRsefeseshgrompadrdsof fofrayla drathosgipahichose in which Rl and R2 toget her

form arpﬁgqmzitg%a{ermﬂqn alftionamorgent s a benzene derivative of fornmula (a)
or (b) 4 R6 5 (a) O (b). R7_R8 erein R4 is nethoxy or ethoxy, R5 is
net hoxfﬁfp'@f%&?l?e(”z%%eqeéva}%‘??{(g‘?fwlag}ofg’)net hyl and R8 is hydrogen, or
wherein R7 and R8 together and with inclusion of the two carbon atonms, to
whi ch they are bonded, fo 3 cycl opentane g cl ehexan ring, Ais a bond
or nethyl ene (-CH2-)R4RO |, PYrRre- Dy d- 4-yl, pyrimdin-2-yl,
3-di et hyl am nopropyF, hyliam noet hyl , met hyl am

i nocar bonyl net hyl, furan-2-y -(ﬂ?)t hanoyl, for et Izo)xycar bonyl ,
5-nitropyridin-2-yl, R5 a b

wherein

R4 is methoxy or ethoxy,

R5 is methoxy or ethoxy,

R6 is methoxy,

R7 is methyl and

R8 is hydrogen,

or wherein

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
cyclopentane or cyclohexan ring,

A is a bond or methylene (-CH,-),

R9 is phenyl, pyrid-2-yl, pyrid-4-yl, pyrimidin-2-yl, 3-dimethylaminopropyl, 2-dimethylaminoethyl, di-
methylaminocarbonylmethyl, furan-2-yl-methanoyl, formyl, ethoxycarbonyl, 5-nitropyridin-2-yl,
3,5-dichloropyridin-4-yl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-morpholin-4-yl-2-oxo-
ethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl, 1H-indol-4-yl, tetrahydrofuran-2-yimethyl, 2-(pyrrolidin-1-
yllethyl, pyridin-4-yimethyl, 2-methyl-quinolin-4-yl, 1-methyl-piperidin-4-yl, 5-trifluoromethyl-pyri-
din-2-yl, 5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl, 3-phenyl-1,2,4-thiadiazol-5-yl, 3-o-tol-
yl-1,2,4-thiadiazol-5-yl or (E)-3-phenylallyl,

S is 1,

X is -C(O)- or -S(O),-,

and the salts of these compounds.

Particularly preferred compounds of formula | are those in which
R1 and R2 together form an additional bond,
R3 represents a benzene derivative of formula (a) or (b)



3, 5-di chl oropyridin-4-yl, 2-(norpholin-4-yl)ethyl,
3- (nor phol i n-4-yl)propyl, 2-norpholin-4-yi-2-o0xo- ethyl,
2- 0X0- 2- pyoroelogsehn- 1-yl - et hyl , 1Hindol - 4-yl, tetrahydrof ecampaz/gdsoet hyl ,
2-(pyrrolidin-1- yl)ethyl, pyridi n-4-y_|.{1r_et hyl , 2-net hyl - qui nol i n-4-yl,
1- et hyl - pi peridin-4-yl, 5-trifluoromethyl-pyri- din-2-yl,
5-chl or 0- 6- oxo- 1- phenyl - 1, 6- di hydr o- pyri dazi n-4-yl ,
3-phenyl -1, 2, 4-t hi adi azol -5-yl, 3-o0-tol- yl-1,2 4-thiadiazol-5-yl or
(E)-3-phenylallyl, s is (s ~C(O- or -9 , and the salts of these
conpounds. Parti cul aRHy @ ed conpdR6d ormul a | are those in which
Rl and R2 together form ag—additi'onal bond, R&=(eprésents a benzene
derivative of formula (eﬁ%’l or (@) WO 02/ 0858 PG /EE’%Z/ 04494 -7 R4 R6 RS
(a) O(b) R7 R8 whereM R4 is nethoxy or oXY, 5 is nmethoxy or
ethoxy, R6 is nethoxy, R7 is nethyl and @T hydrogen, A is a bond, RO
i s phenyl, pyrid-2-yl, pyrid-4-yl, 3-dinethyl an¥nopropyl,
2- di et hyl am noet hyl, di met hyl am nocar- bonylIR&t hyl, furan-2-yl-nethanoyl,
fornyl ,wiRtdipxycar bonyl , 5-nitropyridin-2-yl, 3,5-dichloropyridin- 4-yl,
2- (nor phol i n-4- et hyl, 3-(norpholin-4-yl)propyl,
2- nor phol i -4éf§9'?é£ré’fyo%8lh8ﬁ’lyl , 2-0x0-2-pyr- rolidin-1-yl-ethyl,
1H i ndol - 4-RAis methoxyedmethoxyf, ur an- 2- yl net hyl, 2-(pyrrolidin-1-yl)ethyl,
pyridi n-4- Weis FRINY, . 2- met hyl - qui nolin-4-yl, 1-nmethyl-piperidin-4-yl,
5-trifluoranethyl-pyridin-2-yl, 5-chloro-6-
ox0- 1- phenyt-4 "8"Yi®Gdr o- pyri dazi n- 4-yl, 3-phenyl -1, 2, 4-t hi adi azol - 5-ylI ,
3- 0-t ol yl - R&Js Hydrdgeadi azol -5- yl or (E)-3-phenylallyl,

A is a bond,

R9 is phenyl, pyrid-2-yl, pyrid-4-yl, 3-dimethylaminopropyl, 2-dimethylaminoethyl, dimethylaminocar-

bonylmethyl, furan-2-yi-methanoyl, formyl, ethoxycarbonyl, 5-nitropyridin-2-yl, 3,5-dichloropyridin-
4-yl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-morpholin-4-yl-2-oxo-ethyl, 2-oxo-2-pyr-
rolidin-1-yl-ethyl, 1H-indol-4-yl, tetrahydrofuran-2-yimethyl, 2-(pyrrolidin-1-yl)ethyl, pyridin-4-yl-
methyl, 2-methyl-quinolin-4-yl, 1-methyl-piperidin-4-yl, 5-trifluoromethyl-pyridin-2-yl, 5-chloro-6-
oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl, 3-phenyl-1,2,4-thiadiazol-5-yl, 3-o-tolyl-1,2,4-thiadiazol-5-
yl or (E)-3-phenylallyl,

S is 1,

X is -C(0O)-,

and the salts of these compounds.

Further particularly preferred compounds of formula | are those in which

R1 and R2 together form an additional bond,
R3 represents a benzene derivative of formula (b)

R6

o) (b)
R7
R8

wherein

R6 is methoxy,

R7 is methyl and

R8 is hydrogen,
A is methylene (-CH,-),



sis 1l Xis -C(O-, and the salts of these conmpounds. Further particularly
preferred conpounds of forrmula | are those in which Rl and R2 together
form an awoioiosssas bond, R3 represents a benzene derivati weTapot/oupul a (b)
R6 O (b) R7 R8 wherein R6 is met hoxy R7 is methyl and R8 is hydrogen,
A is nmethylene (-CH2-), V\D 02/ 085885 PC%’] EP02/ 04494 -8 RO is

27 by 7 Bt e e S G R Rl Ve it E R B of o1 b omboct ment of

conpounds d$1formula | are

(4as, 8a>R) 4s(c§0ﬁ Di et hoxyphenyl ) - 2-{4-[1-(4-phenyl - pi perazi n- 1-yl ) - net hanoy
| ]-phenyl } 4a, 5 8a-tetra- hydro-2H pht hal azi n-1-one,

(4as, 84 @%tﬁsgf%&vﬁﬁ%nyl) 2-{4-[1-(4-pyridin-2-yl-piperazin-1-yl)-me
t hanoyl ] - phenyl} 4a, 5, 8, 8a- tetrahydro-2 -yl)-nethanoyl]-phe

(4aS Baﬁreérrééerﬂbtglrﬁénh%%&%ls))ffgrrr(u‘ﬂa I{ale [4 (3 d' m3t hyI ami no- propyl ) - pl pera
n-1-y net hanoy &ht al azi n-

(455, sulS B3-S drpH LA o Shempber iy AR G op NG AP By T 81 per a
Zi n- 1- yhyproreet-gretratazin}t-gotee- nyl ) - 4a, 5, 8, 8a-t et rahydr o- 2H pht hal azi n- 1- one,

li I(O ﬁt ?1 ;‘t(iéfzh i‘ff;i‘?:;é‘;gﬁji% LD PRARY- ) pibe@bfr G merinBif ol 2R¥%H g 1

(4a8,8aR)-4-(3,4-Diethoxyphenyl)-2-(4-{1-[4-(3-dimethylamino-propyl)-piperazin-1-yi]-methanoyl}-phe-
nyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-(4-{1-[4-(1-furan-2-yl-methanoyl)-piperazin-1-yl]-methanoyl}-phe-
nyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
4-(1-{4-[(4aS,8aR)-4-(3,4-Diethoxyphenyl)-1-ox0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-phenyl}-me-
thanoyl)-piperazine-1-carbaldehyde,
(cis)-4-(3,4-Diethoxyphenyl)-2-[4-(4-pyridin-2-yl-piperazine-1-sulfonyl)-phenyl]-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
4-(1-{4-[(4aS,8aR)-4-(3,4-Diethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-phenyl}-me-
thanoyl)-piperazine-1-carboxylic acid ethyl ester,
(4a8S,8aR)-4-(7-methoxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl)-2-(4-{1-[4-((E)-3-phenyl-allyl)-pipe-
razin-1-yl]-methanoyt}-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-2-(4-{1-[4-(1-furan-2-yl-methanoyl}-piperazin-1-yl]-methanoyl}-phenyl)-4-(7-methoxy-2,2-di-
methyl-2,3-dihydro-benzofuran-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4a8,8aR)-4-(7-Methoxy-2,2-dimethyi-2,3-dihydro-benzofuran-4-yl)-2-{4-[1-(4-phenyl-piperazin-1-yl)-
methanoyl]-phenyl}-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-2-(4-{1-[4-(3-Dimethylamino-propyl)-piperazin-1-yl]-methanoyl}-phenyl)-4-(7-methoxy-2,2-di-
methyl-2,3-dihydro-benzofuran-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4a8S,8aR)-2-{4-[4-(5-Chloro-6-ox0-1-phenyl-1,6-dihydro-pyridazin-4-yl)-piperazine-1-carbonyl]-phenyl}-
4-(3,4-diethoxy-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-(4-{1-[4-(3-dimethylamino-propyl)-piperazin-1-yl]-methanoyl}-phe-
nyl}-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-2-{4-[4-(2-Dimethylamino-ethyl)-piperazine-1-carbonyl]-phenyl}-4-(7-methoxy-2,2-dimethyl-
2,3-dihydro-benzofuran-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-2-(4-{1-[4-(3,5-Dichloropyridin-4-yl)-piperazin-1-yl]-methanoyl}-phenyl)-4-(3,4-dimethoxyphe-
nyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-(4-{1-[4-(2-morpholin-4-yl-ethyl)-piperazin-1-yl]-methanoyl}-phenyl)-
4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-(4-{1-[4-(3-phenyl-1,2,4-thiadiazol-5-yl)-piperazin-1-yl]-methanoyl}-
phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,



t hanoyl ) - pi per azi ne- 1- car bal dehyde,

(cis)-4-(3,4-D et hoxyphenyl)-2-[4-(4-pyridin-2-yl-piperazine-1

-sul f onylwophessgBi - 4a, 5, 8, 8a-t et rahydro- 2H pht hal azi n-1 POWEP02/04494

4- (1-{4-[ (4aS, 8aR)-4- (3, 4-Di et hoxyphen 4) -1- oxo0-4a, 5, 8, 8a-tetrahydro-1

H pht hal azi n-2-yl ] - phenyl }-nme- thanoyl )- pi perazi ne-1-carboxylic acid ethyl

ester

( 4as, 84f§S9R)4- RN YRresA-(Hal T roRvifiR gy P S PE AT A AR e 4. 1 1- [ 4
- ((E) - Japticdaytetratlyinpt2-phithaizin-1-one,

razin- Iy, &i:éat(bmﬁé&o@mnw -2- {a [D(Po-Bfy-1,2 1 11AEYSHO05-@)bi ,smiw -ARMBthdroone,
(4as, 83{_} t%ajhaﬁiro Lgn N i Zm c)%Qanoyl ) - pi perazin-1-yl]-net hanoyl } - ph
enyl)

n‘et hy! (Qassaam)wamtrmm @diovethyl-213-gihydraherBoBraBat-y Jed- tAel iy RenarpholitHykgtaydi n- 1- on
4 s g4 erazin- 1-y|] methanoyl} %henyl) -4a,5,8, 8a tetrahydro -2H- phthalazm 1 one 2 4-T1-(4
E pﬁenyl %ﬁ%& z(fsﬁ D_,_etv%(y phenyl) ZQE}1 [X (1-H |ndol 4- y“ plpre(l?a-zm 1 )ﬁ] é{{\anoyl} pr}éngll) {4-1 (
met hanaial5] 8, gektemahydiro - (hitBjadia-1taper ahydr o- 2H pht hal azi n- 1- one,

(4a5 8 s gaR()% (é lﬂ.éﬁ&& gﬂknw&fwha[m(mmmhawd oRIpPRBiAFh- 1y mbmBRyRBRQY | } - ph

rret hyI -l 'éa é@l@?ﬂ?t@hﬁgﬁfﬁfﬂ?‘%{ﬂz‘w P09 - 4a, 5, 8, 8a-t et r ahydr o- 2H pht hal azi n- 1- on
(4aS,8aR)-4-(3,4-Diethoxy-phenyl)-2-(4-{1-[4-(tetrahydro-furan-2-ylmethyl)-piperazin-1-yl]-methanoyl}-

(4aS 83@ 8@4%%4%1‘&? h%ﬂo@{-l%hﬁwa%éﬁﬂon@he”y' 1, 6-di hydr o- pyri dazi n-4-yl) - pi pe

17 (o 0 AT A SRR DAYl R oI Reraeelmetbase oy

(4as, EliaB)&BQSa(tBtréFwE?ommleahemﬁb) 2- (4 {1 [4 (3-di net hyI ami no- pr opyll) pi per
azin- one,
(4as, SA%J ?ﬁﬁq?gﬁéﬁﬁyﬂe?%@%zﬁwp % Er?ga%alqhg‘ car%rraﬂl/ﬁe'ng}he nyl } - 4-
( 7- met H&¥%ya.8z- tgtrqjjyﬁrgﬂhiyphihalazm -1-one,

2, 3-di yétr aqzafm&tﬁd}yﬂhéhlw) 248154 §2-FathliefuinaityayiPpigdraZrht Hiphmamadby}-phae,

(4aS 8a chl or opyri di n-4-yl)-pi perazin-1-yl]-net hanoyl }-
phenyl) éﬁi%‘?%ﬂﬁé% H@?'azr'] iP -é)la 5, 8,8a-tetrahydro-2

H- pht hdp@&aﬁ) H- (@,ﬂ@lethoxy-phenyl) -2- {4 -[1- (4 pyrldln-4 yI piperazin-1-yl)-methanoyl]-phenyl}-4a,5,8,8a-
(4as, BG}B)ahﬁdré QHq,h{pa@;,ﬁLQ)@M@henyl )-2-(4-{1-[4-(2-norpholin-4-yl-ethyl)-pipera

(4ns, suigS PRI TG SRR T8 P e bR o e dinador - 5.
) - pi permal-éas,B:Spitdtrahptrrdioithilaziphens| ) - 4a, 5, 8, 8a-t et rahydro- 2

-yl - ”E(Hh_aﬁbf@zzh) 4%h&9p%ﬁl9§§§§ﬁ4m1ﬂ{@3 PorRAAAbin-2-)-piperazin-1-yi-methanoyl}-

(4aS, 8aR
-[ 4- (5- PHFTY g &mao‘reﬁfﬁhzdfw?f')' "‘thﬁ@ BJiRe1 -yl ] - met hanoyl } - phenyl ) -
4a, 5, 8,284 t-@i[(4aiS\BdRp4-2H#-pIntetrmkyaphenyl 1 1-0xx348,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-phenyl}-

(4asS, 8%@tﬁa%o§|?p|€er M’I?-EA[‘IQWJ?M&HWa);etgmuGé {1-[4-(3-0-tolyl-1,2,4-thiadi azol - 5-

yl) - pi perazin-1- %
(4a8S,8aR)-4-(3, 4 imethoxy-phenyl)-2-(4-{1-[4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazin-1-yl]-methano-
yl}-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(7-Methoxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl)-2-(4-{1-[4-(2-morpholin-4-yl-ethyl)-pipera-
zin-1-yl]-methanoyl}-benzyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-2-(4-{1-[4-(3-Dimethylamino-propyl)-piperazin-1-yl]-methanoyl}-benzyl)-4-(7-methoxy-2,2-dimethyl-
2,3-dihydro-benzofuran-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxy-phenyl)-2-(4-{1-[4-(2-ox0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-yl]-methano-
yl}-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(cis)-4-(7-Methoxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl)-2-[4-(1-2,3,5,6-tetrahydro-[1,2'bipyrazinyl-
4-yl-methanoyl)-benzyl]-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,

and the salts of these compounds.



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

(4asS, 8aR) - 4- (7- Met hoxy- 2, 2-di net hyl - 2, 3-di hydr o- benzofuran-4-yl)-2-(4-{1-[4
- (2- mor phwbinAdssgs - et hyl ) - PCT/EP02/04494

pi perazi n-1-yl]-net hanoyl } - phenyl)-4a, 5, 8, 8a-t etrahydr o- 2H pht hal azi n- 1- one

. (4aS, 8aR) - 4- (3, 4- Di et hoxy- phenyl ) - 2: 1%~ {1-[ 4- (1

£|_1|_a_l gdgl %goe%llé%qn%‘?@g}%g‘tz <|>£ Hepqq%ﬁglfngi })Etﬁgg%ﬁ%t Fr)wenrt]lgrlm #‘nc-:lude those compounds of formula |

(4asS, 8amyvhidh R3 ard RR ®ybibenferphamaddifiort fahd{ R4 gnt-RBaredr2Gkatioxn Rb-ismethexyplyT I5- pi pe
razi n- 1z sh -RERL F@F&Xﬁ}an&)@gﬂ nyl)-4a,5, 8, 8a-t etrahydr o- 2H- pht hal azi n- 1- one,
(4as, Sa%'li 4- (3, 4- D et hoxy- phenyl ) -2-(4-{1-[4- (tetrahydro-furan-2-yl nethyl)-
pi perazi n-1-yl] - net hanoyl } -

phenyl )An@&sz;ﬂa,cﬁaemtﬁidmmydfrtbe 2binphuntabfabie pregend ineention include those compounds of

(4as, 8 ﬁl“‘?’wﬁi&ﬂ?@%ﬁ@ﬁﬁ ﬁ@y folri gn (aé]'d' t{oﬂtal[b%nc( &3, Jgréé%lnisqel lgbn;erbéld'eﬁ\ﬁah\)@l df- Pi pe
razin- 1 ano 8a-t etrahy H pht hal azi n- 1- one,
(4aS, 86{R)“ (@B R4 apy ?ﬁ@)@ychﬂé?i‘yla?d %'5{14 [ 1- (4- pyri di n- 4-yl et hyl - pi perazin-1

-yl)-met hanoyl ] - phenyl }- 4a, 5, 8, 8a-tetrahydro-2H pht hal azi n- 1- one,

4as, 8

fa oo IR e peda 'aq%}mﬁm_m%r%éhﬁ ot 41 g pledeh InaRIhY cTLHH'trFQé b&ngbr%{l/s)gfp' per
(4aS, 8efP2)'T1UlP-|("BW'21° @t%?afﬁ’ﬁe'ﬁ)ﬂ) 2-{4-[1- (4-pyridin-4-yl-piperazin-1-yl)-m
et hanoyl | - phenyl} 4a 5, 8, 8a- tetrahydro-2H pht hal azi n-1- one,

4aS, 8 i
(oo B8R ffothel sfad BB RF e chipho s brind el FEETIY SRLBERLL Didbolah b Pe
(4as, 8691'{)‘0fmu|€3m4\mw&1f?05€§‘2r§wéﬁ’9'lfPWaQ@ﬂd{t'Qﬂaﬂ gondgs ﬁr‘ﬁ"ﬁ%?o‘g@t hyl - pyridin-2-y
l) - pi per azi n-1-yl]-methanoyl } -

h 5.8.,8a-tet 2 h | 1-

DT a ( Poefer 108 shiyd ARSOReR) sE o fyngay, o 1B gieseanenios nepgs 988 o 1
H pht hedoampwdgoyqum%bny/h}:h R1 and R2 together form an additional bond s is 1 and R3 represents

et ha”%’é%z@m‘e%ﬁ@ﬁ%ﬁ&bﬁbﬂﬂ@ »bhé#émé RyhettRixgt ani de, _

(4aS, 8aR) - 4- (3, 4- Di met hoxy- phenyl )-2-(4-{1-[4-(2-norpholin-4-yl -2-oxo0- et hyl
) - pi perazi n-1-yl]-net hano-

yl } - phexey botika sbecs Bmbodineralof/ tie corapbuphs dfehepriessn inggndion include those compounds

(cis)- %Téo?mME‘i chhZR1Qanq'R§qBMer form af LB A 0BRN 2% @8 -0y dhd Raéorésbnts 4- ( 2-

hol 4-yl -
it Lplc’ya' RGBT O BERU (5. whereh BS b ety Sy uPEIYAOPRE FVZFRH: 1- one.
(cis)-2-(4-{1-[4-(3-D nmet hyl am no- propyl) - pi perazi n-1-yl ] -net hanoyl } - benzyl

)-4-(7- tc|391 Xunas %ffghﬁmé Ihé'{a chiral comp§unds Chiral c nters eX|st in thﬁtc%m?ounds of formuia |

2,3-dih enzo ran- atetrac}/ ro-2 fp azil n-1-one,

(4asS, samhezppelson& 4aaﬁﬁ18ﬁdswaﬁseﬁ°e%wesezﬂi g bgnzenesderivatiye of formilla (o Iheedi imome iyf-_ et hy

| ) - pi panézdnifal Teptbr] in iR Higyaeofuriin-ing) faey $ubstitaents, &78md t-eHjRBhard hot-identical. How-

-yll- nE hraBr%ferred are in this connection those compounds, in which the substituents -R7 and -CH,R8 are
identical or together and with inclusion of the two carbon atoms to which they are bonded form a spiro-

connected 5-, 6- or 7-membered hydrocarbon ring.



yl')-ph
(cis)-4-(7-Methoxy-2, 2-di net hyl -2, 3-di hydro- benzofuran-4-yl)-2-[4-(1-2, 3,5,
6-t et r ahywD@2/043885 ] bi pyrazi nyl - PCT/EP02/04494

4-yl| - met hanoyl ) - benzyl ] - 4a, 5, 8, 8a-t et rahydr o- 2H pht hal azi n-1-one, and the
salts of these conpounds. WO 02/ 085885 / EP02/ 04494 -10 A specia

enbodi nent of the conpounds of the present invention include those
conmpounds of forrmula | in which Rl and R2 toggthex form an additional
bond, R4 and R5 are 1-2C-al koxy, R6 is nethoxN, R7 NsSROrethyl, R8 is
hydrogen and s is 1. Another special enbodi nen t he conmpounds of the
present invention include those conpo rds\cf form#$a | in which RL and R2
toget her forman additional bond, R3 nepregents a benzene derivative of
formula (a), R4 and R5 are 1-2C-alkoxy)ard s is 1. A further speci al

enbodi ment of the conmpounds of the prgsent invention include those
conpounds of fornmula | in which Aig a bond and s is 1. Still another
speci al enbodi nent of the conpoun¥s af the present invention include those
corrpounﬁ of formula | in Wa-eR/Rl anetgR2 t oget her form an additional
bond, HEberipg X is -CO) - Ie further special enbodi nent of the
conpounds of the present inventi ¢l ude t hose compounds of formula I in
which R1 and R2 together forma idhal bond, s is 1 and R3 represents
a benzene derivative of formula wherein R6 is nethoxy. Yet another
speci al enbodi nent of the coan# the present invention include those
conpounds of fornmula I in whi R1 b R2 together form an additional
bond, s is 1, Xis -C(O- and R3 represents a benzene derivative of

formula (b wherein R6 i s net hox is meth and R8 is r The
corrpounﬁ'g ‘%‘P’e f'l‘}r"ﬁﬁ[“é?” inclydgs E'h‘fq“&?'yaé@ E?Lfﬁﬁé‘?’eoé(ﬁr? e %‘é‘?’n‘f"?%o"éﬁ %fqm? % he
conpounmsndsfof famatall,as well asnaltmnetu;eemeteoomSep@ademntdorﬁme rétiv, DalsdindRBe ragpnatsent s a
benze anrgf%Fr%cy ahitvRe Q:Bmﬁ&]fpgy Bfafom%) a £ RELfcH fe ﬂi{;b‘?og;eH raioﬂshﬁ rthecﬁb%lfléﬂs tﬁ\%ﬁ Qg in

t he di hydr of ur an- rlng tituents - are not

i denti cad? cisogRfiouiatedr Espsriatydreferspddp iy ¢pnpeftign é@ﬁh@@t@@ﬁmtnﬁﬁéréwﬁ'ﬁ?rﬁﬁ&ﬁ&% in
whi ch tikxe c&mbSrTatldnqedai)BjngYthamtdesdEHERB Iregolel and Gedirdg) B in tite positiet4acnd &ridthed t h
|ncIu3|&)m§H éhe two carbon atons to which they are bonded forma spiro-
connecte - or 7-menbered hydrocarbon ring. WO 02/ 085885
PCT/EP02/04494 -11 X-N NRO

Racemates can be split up into the corresponding enantiomers by methods known by a person skilled

in the art. Preferably the racemic mixtures are separated into two diastereomers during the preparation
with the help of an optical active separation agent on the stage of the cyclohexanecarboxylic acids or
the 1,2,3,6-tetrahydrobenzoic acids (for example, starting compounds A8, A9 and A10). As separation
agents may be mentioned, for example, optical active amines such as the (+)- and (-)-forms of 1-phe-
nylethylamine [(R)-(+)-1-phenylethylamine = D-a-methylbenzylamine or (S)-(-)-1-phenylethylamine =
L-a-methylbenzylamine) and ephedrine, the optical active alkaloids quinine, cinchonine, cinchonidine

and brucine.

The compounds according to the invention can be prepared, for example, as described in Reaction

scheme 1.



rr-~-T/)S ANN R3 O Nunbering: 4a 8a R2 R1L Therefore the invention

i ncludes all conceivabl e pure diastereoners and pure enantioners of the
com pourmi® oefssses mula I, as well as all m xtures thereof PChd@prdent from
the ratio, including the racemates. Prgferred are those conpounds of
formula I, in which the hydrogen atons I'n the positions 4a and 8a are
cis-configurated. Especially preferred in this connection are those
conmpounds, in which the abso- lute configuration (according to the rul es of
Cahn, |fRegolicd salminePt-el og) is S in the position 4a and Rin the position 8a.
Racemates can be split up into the correspondi ng enanti oners by nethods
known by a person skilled in the art. Preferably the racemc m xtures are
separated into two di3cé6ﬁoners(1ﬁlu§)l(pghgdh@ pr epak3a @Q)H with the hel p of
an optical active sepafatilon ageat on the stage of the

cycl ohexanecatbaxey! i @ dSoor -kfymethyibpnzgantnet et 1 ghyd ZOiC’bn@Gliaﬁiﬁ (K, o9
exanpl e, starting coumpoungs A8, A9 and Al0). As sgpara entts may be
ment i oned, for exaffplel optical active I_mn"ﬁe sBth 3 e (+3 Al 3#
(-)-forms of 1-phe- nyRethylamine [(R)- - phenyl 8t hyl ani ne =

D- a- met hyl benzyl ami ne or (S)-®® “Rhe et hyl am ne =

L- a- met hyl benzyl ami ne) and ephed in the optical active al kal oi ds qui ni ne,

ci nchoni ne, ci NneRaR-4bf Ras, 843 B850 The conpounds according to the
i nvention can be prepared, for rrg\l,e, as descrjbed i n-Regctioan schene 1.
WO 02/ 085885 PCT/ EP02/ 04494 R 12 Reacti on sche 1: R (1R
2S)-(-)-ephedrine R3 OOH or fic OL-a-m h)'z'LN\Qeﬁzy am ne O
Configuration: (1R 28/)@"53,[, Salt R2 NO ~XH R2 (H
X<
ISR
N. A
Configuration: (4aS, 8aR)
R2
1. DCC or EDC
PClg
2. HNTY
A
. R9
R3.__N_ _A
Z N
o
R2 (an HN/\
R1 %N\RQ x
Configuration: (4a$, 8aR) s /©/ \N/\
R3 N_ A \\(\/ISN\RQ
Z N
Configuration: (4aS, 8aR) 0
R2 0

R1



Z RLHZNR R3 N NH4a Configuration: (4aS, 8aR) 8a OR2 (1V) / 11 X~-OH
RL/~/ HIN-~NAJa X, OHH d, AX OH R3 N4a Configuration: (4aS,
8aR) O 8&O0R2/083883) R1 1. DCC or EDC PCIS 2. HQN \ RO RCT/EPD2/@49R3 NNNA
\' O R (Il) HS R1 "R9 X Configuration,, (4aS, 8aR) NN- R3 M.A R9
Configuration: (4aS, 8aR) OR2 (1) R1 Ro 02/ 085885 PCT/ EP02/ 04494

Reaction scheme 1 shows exemplarily the preparation of (4aS, 8aR)-configurated compounds of for-
mula . The (4aR, 8aS)-configurated compounds of formula | can be prepared analogously using in the

first reaction step the antipodes of the optical amines shown in reaction scheme 1.

Starting from racemic (cis)-keto-1,2,3,4,5,6-hexahydrobenzoic- or racemic (cis)-keto-1,2,3,6-tetrahydro-
benzoic acids of formula VI the two cis configurated enantiomeres are separated in form of their di-
astereomeric salts (compounds of formula V) with optical active amines such as the(+)- and (-)-forms of
1-phenylethylamine [(R)-(+)-1-phenylethylamine = D-a-methylbenzylamine or (S)-(-)-1-phenylethylamine
= L-a-methylbenzylamine), ephedrine, the optical active alkaloids quinine, cinchonine, cinchonidine and

brucine.

In a second reaction step the compounds of formula V are condensed with 4-hydrazinobenzoic acid or
4-hydrazino benzene sulfonic acid to give the compounds of formula Ill, in which A represents a bond.
Alternatively, the compounds of formula V are first reacted with hydrazine to give the compounds of
formula IV which then are reacted with 4-chioromethylbenzoic acid or 4-chloromethylbenzene sulfonic

acid to give the compounds of formula lil, in which A represents methylene (-CHj-).

The compounds of formula Il are activated by a chlorination agent like, for example, phosphorpenta-
chloride (— compounds of formula II) or alternative by a suitable carbodiimide like, for example, DCC or
EDC, and then are converted with a piperazine substituted by R9 (or a homopiperazine substituted by

R9) to give the compounds of formula I.

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

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

The substances according to the invention are isolated and purified in a manner known per se, e.g. by
distilling off the solvent in vacuo and recrystallising the residue obtained from a suitable solvent or sub-
jecting it to one of the customary purification methods, such as column chromatography on a suitable

support material.

Salts are obtained by dissolving the free compound in a suitable solvent (for example a ketone like ace-
tone, methylethylketone, or methylisobutylketone, an ether, like diethyl ether, tetrahydrofuran or diox-
ane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecular weight
aliphatic alcohol, such as ethanol, isopropanol) which contains the desired acid, or to which the desired
acid 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 obtained can be converted by basification into
the free compounds which, in turn, can be converted into salts. In this manner, pharmacologically non-

tolerable salts can be converted into pharmacologically tolerable salts.



-13 Reaction schene 1 shows exenplarily the preparation of (4aS,

8aR) - confi gurated conpounds of for- nmula I. The (4aR, 8aS)-configurated
conpoundswofo2fsissul a | can be prepared analogously usi ng IPQTIEPE2/044p4 St
reaction step the anti podes of the OptIF am nes shown in reaction schene
1. Starting fron1racenlc (CIS) ket o-1, 2, 3 4,5, 6- hexahydroben20|c- or

racem Cl ket o tr dr o- nz I e two
Ci's conedrlPUPEFaak: MisieecEe TPENER Bparenct s Paba s vihd [ igihel bR

ast er eceewppunds af fem(is dnefornitisthe prepanetian ia explicitly 0ot deperibed| caadei WePatadi NES such
as_t he(ghhpgdRvay o} inf @WEPwREL is knBAERYA Sér&h‘ Sk R thé BX ubing cdstphppylepdrimsham ne
= D-a-n1et% benzyl amne or (S)-(-)-1-phenylethylamne =

L-a-nefﬁ?? nzylanlne), ephedrine, the optical active al kal oi ds qui ni ne,

ci nchoni ne, cinchonidine and brucine. In a second reaction step the
corrpounﬁ,;g B éﬁﬁwrﬁh\ér@%@ntﬁ)ﬁé}ﬂlﬁ RREaMbied aé‘wgyég @it E@Q%W&@rr&cdo%pgunds _

4- hydr azi no Benzene sulfonic acid to give the conmpounds of forrmula Ill, in
whi ch AfeieX®At s a bond. Alternatively, the conpounds of formula V are
first reacted with hydrazine to give the conpounds of fornula IV which
then are reacted with 4-chl oronet hyl benzoic acid or 4-chl oronet hyl benzene
sulfonic acid to give the conpounds of formula IIl, in which A represents
nmet hyl ene (-CH2-). The conpounds of formula Il are activated by a
chlorination agent |ike, for exanple, phosphorpenta- chloride (-> conpounds
of formula Il) or alternative by a suitable carbodiimde |ike, for exanple,
DCC or EDC, and then are converted with a piperazine substituted by RO (or
a honopi perazi ne substituted by R9) to give the conmpounds of fornula I.
Suitably, the conversions are carried out anal ogous to nmethods which are
famliar per se to the person skilled in the art, for exanple, in the
manner which is described in the foll ow ng exanpl es. The substances
according to the invention are isolated and purified in a nmanner known per
se, e.g. by distilling off the solvent in vacuo and recrystallising the
resi due obtained froma suitable solvent or sub- jecting it to one of the
customary purification nethods, such as colum chromatography on a suitable
support material. Salts are obtained by dissolving the free conpound in a
sui tabl e solvent (for exanple a ketone |ike ace- tone, nethyl ethyl ketone,

or nethylisobutyl ketone, an ether, like diethyl ether, tetrahydrofuran or

di ox- ane, a chlorinated hydrocarbon, such as nethyl ene chloride or
chloroform or a |low nol ecul ar weight aliphatic alcohol, such as ethanol,

i sopropanol ) which contains the desired acid, or to which the desired acid
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 obtained can be converted by basification into



the free conmpounds which, in turn, can be converted into salts. In this
manner, pharnacol ogically non- tolerable salts can be converted into
phar macolwgiocasisys t ol er abl e salts. WO 02/ 085885 PCT/ EP02/ ®@¢4®P02/04484 The
followi ng exanples illustrate the invenjjon in greater detail, wthout
restricting it. As well, further conpoUnds of formula |, of which the
preparation is explicitly not described, can be prepared in an anal ogous
way or in a way which is known by a person skilled in the art using
customary preparation nethods. TheExamgiesinds, which are nentioned in the
exanples as well as their salts are preferred conpounds of the invention.
WO 02/ 085885 PCT/ EP02/ 04494 -15 Exanples Final products 1. (4aS
8aR) - 4-Fimal prqgustshoxyphenyl ) - 2- { 4-f | - (4- phenyl - pi per azi n-1-yl)-met hanoyl | - ph
enyl }- 4a,5, 8, 8a- tetrahvdro 2H pht hal azi n- 1-one hydrochl oride A solution of
4 ol 1of [ , rrrml of qun-51-ll
di chl oronet ' '
evapor at ed. 45L5s giro-gH ghiimtizinels we tet rahydro- furane and
added slowy to a sol utlon of 3 nmrol of 1 -phenyl pi perazine in 20 m of
pyridine. After stirring the resulting mxture for 30 mn, the solvent is
evapor dt &lutign@f ¢ Henel ©§ I“&J@e%? PIoANGS Ad ANE &t TBENOT FilreiB O M b dictiprorsinBRhist e
\c'md ﬁt fhy}recﬁflbestahe] aﬂlhﬁuugftg@ﬁclmn{ 8 e@dpotatieddThee@sioneis diFB@veast 20mbaf kdtahgiro-af t er
ic SO 0 [
preci p?fijrg{mee ar?dtS ad?ecf% Ié%’) futlon d};n?igl C?% eng/lp‘r?)%%éhi@#é%l é)“ Syr&qggkqter sT n'ﬁ‘lg
(4aS, 84m) reaulfrg, thmeé@mwmwl\oemzs ¢vaperated anghihe residye pailiangy peivess) agUeQy§| ) - me
th ?noy | égmpm%araabfété aﬁ@etﬁw %c%é‘tet'ﬂ{er@@éh(ig@yez [3-dpibd badr aialgned.um Qﬂf@tegéfgp?/hieﬂ af rom
intermedj ate an ri | i.n ri or
conpourid I”ﬁm Of&‘g?ci' 9ip gcé?j'nfd W %heé adlde(}/ LthP,%c.g.?% f reede‘gﬁaé’ééj e
p. 183- 184C1463147°C.
(4aS, 8aR) - 4- (3 4- Dlethoxyphenyl) 2- (4 {1 f4 (3 di met hyl am no- propyl) - pi pera
I ph I

zin-l -vll-
di hydr dchl or4 '
1- (3-di net hwmmamﬁg ﬁﬂrgaﬂ@mmmzmg descrl bed for corrpound 1.
Cystallised fromdiethyl ether as the free base. M p. 248C (wth
deconposition).

Prepared from intermediate product A1 and 1-(2-pyridyl)piperazine as described for compound 1.

Cystallised from diethyl ether as the free base. M. p.183-184°C.

3. (4a$,8aR)-4-(3.4-Diethoxyphenyl)-2-(4-{1-[4-(3-dimethylamino-propyl)-piperazin-1-yl]-me-
thanoyl}-phenyl)-4a,5.8,8a-tetrahydro-2H-phthalazin-1-one dihydrochloride

Prepared from intermediate product A1 and 1-(3-dimethylaminopropyl)piperazine as described for

compound 1. Cystallised from diethyl ether as the free base. M. p. 248°C (with decomposition).

4, (4aS,8aR)-4-(3.4-Diethoxyphenyl)-2-(4-{1-[4-(1-furan-2-yl-methanoyl)-piperazin-1-yl}-me-
thanoyl}-phenyl)-4a,5.8,8a-tetrahydro-2H-phthalazin-1-one

Prepared from intermediate product A1 and 1-(furan-2-yl-methanoyl)piperazine as described for com-
pound 1. Cystallised from diethyl ether as the free base. M. p. 114-115°C.

5. 4-(1-{4-[(4aS.8aR)-4-(3,4-Diethoxyphenyl)-1-oxo0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-
phenyl}-methanoyl)-piperazine-1-carbaldehyde

Prepared from intermediate product A1 and piperazinylcarbaldehyde as described for compound 1.
Cystallised from diethyl ether as the free base. M. p. 143-144°C.



4. (4aS, 8aR)-4-(3,4-D ethoxyphenyl)-2-(4-{1
44- (1-furan-2-yl - net hanoyl ) - pi perazi n-1-vl | - me-
t hanovl } -wbanpsysssla, 5. 8, 8a-t et r ahvdr o- 2H pht hal azi n- 1- one PCRrEPpz04a64 f r om

i nternedi ate product Al and 1-(furan-2-y]-nethanoyl)pi perazi ne as descri bed
for com pound 1. Cystallised fromdiethyl ether as the free base. M p.
114-115C. 5. . ) ) ,

4- (1-{ £t (44<sbiRAE ' i 3azIng S

H pht hal azi rtetiam@ 2ipb glazmmactdeanoyl ) - pi per a2| ne- 1- car baI dehyde Pr epar ed

frominternedi ate product Al and piperazinyl carbal dehyde as descri bed for
conpound 1. Cystallised fromdiethyl ether as the free base. M p.

143- 14£rerawg o (gegesiapomeeysh 250ndolk(2- nvwne'pereén%)as Alegegibed for compound 1.

4- Di et heyspmbrrmoh didhfl dthbrasnyd frédibase W b- 1pep@zi ne- 1- sul fonyl ) - phenyl | - 4a, 5,
8, 8a- tetrahydro-2H phthal azi n-1-one Prepared frominternedi ate product A5
and 1-(2-pyri dyI )p| pera2| ne as descrl bed for corrpound 1. Cystallised from
di et hyl7. et hed(1d44 13184 R) ale(3 145 ‘ R5.8.85-tetrahydro-1H-phthalazin-2-yl]-
4-(1-{4-f(4 <8@r 5, 8, 8a-tetrahydro-1

H pht hal azi n- P - pr perazine-T-carboxylic acid ethyl
ester Prepared frominternedi ate product Al and

1- ( et hptyeddi@nyihlephdietagrbiet Asardies@tholearbbrgnpipaapaasdiedcribedpstadouset from
di et hy'nﬂ%tta H?e(:_/f%ﬁm ﬂﬁx‘é{hg aze,l?@asf?e b%L? pLH@-h%eC 8.

(4aS, 8

-2, 3-di hvdro- benzofuran4v|) 2- (4(1f4((E) 3- phen-

yl-ally.)- pl(mmm-d-mdul.o@ggmn@ M@-bé@oﬁr&ﬁ@hh&“ﬁWMQ phehpht hal
azin-1l-one h rochl or| e ol ?f t h product A2,
2 mol of 1P : : 23,9,8.8a-tetrahydrg Rrenalazin-1-one ny-

1- ( 3- di net hydre¢h Mropyl) 3 et hyI car bod| i mde hydrochloride in 30 m of

di rethyl formam de is stirred for 18 h, after which the m xure is poored

i nto aqueous sodi um carbonate. This mxture is extracted wth diethyl

et her ah@ixturpeof@mmel©f infegmeffigteproguce A2, PeReSf IrfkEs3rPhetyicallyhpierezinsrng B namol

sol uti 194 dlhﬁ%@ﬁmmb&bbﬁ?) :ﬁé&h;ﬂbarboﬂnrﬁiﬁ&@’dr&&lbr‘i&&n RO RCbfirh@hyifoianiidd i stirfelit | €
(a5, G55 pipr VR G Thus s Rooreq o smpsous sy srierpie, Ths o s sxyartssahy o
nyl ) - : 4- (ﬁe'lhyl ether and the extract is dried over magnesium sulfate. Addltlon of a solutlon of hydrochloric acid

et hoXVin gihe-cdidBB HR¥Ipitadion oth&itdIcembamaah . aso-ge1yt ) - 4a, 5, 8, 8a-t et rahydro- 2Hp
ht hal azi n-1- one Prepared frominternedi ate product A2 and

1- (furan-2- yI rret hanoyl) p| pera2| ne as descrl bed for com pound 8.

Cryst ald.i sed449.8aR) 2i(&{ 1/ 2 e DIE ‘ .

methoxy-2,2-d|methyl-2,3 -dihydro-benzofuran-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-

one

Prepared from intermediate product A2 and 1-(furan-2-yl-methanoyl)-piperazine as described for com-
pound 8. Crystallised from diethy! ether as the free base. M. p. 138-140°C.

10. (4aS,8aR)-4-(7-Methoxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl)-2-{4-[1-(4-phenyl-pipe-
razin-1-yl)-methanoyl]-phenyl}-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one

Prepared from intermediate product A2 and 1-phenylpiperazine as described for compound 8. Crystal-
lised from diethyl ether as the free base. M. p. 185-186°C.



10.

(4asS, 8aR) - 4- (7- Met hoxy- 2, 2-di net hyl - 2, 3-di hvdr o- benzof uran-4-yl)-2-{4-f1-(4
- phenyl - pvp@2/085885 PCT/EP02/04494
razin-1-yl)-met hanoyl | - phenyl } - 4a, 5, 8, 8a-t et r ahydr o- 2H pht hal azi n- 1- one
Prepared frominternedi ate product A2 ahf- 1- phenyl pi perazi ne as descri bed

for conpound 8 Crystal Ilsed fromdiethyl ether as the free base. M p.
185- 1861, W S 8aft)r2(4 3 ATy 0K Y prazin-1-yl]-methanoyl}-phenyl}-4-(7-

(4aIS) 82R% 2- .héthé)lvJzéuﬁrﬁetmnrfemwmmuaﬁzd?mawﬁwmsaaeetra vidry 2 H-pRBfakamon! } - ph
eny -(7-
met hoxy- 2, 2- eibydrechloridey; 1y, §r o- henzof ur an- 4- yl)-4a,5, 8, 8a-tetrahvdro-2Hp
ht hal azi n-1- one di hydrochloride Prepared frominternedi ate product A2 and
]2‘6(2?C’ ?Lmﬂt%hé}x ?r%nlﬂ&frﬁ)&}/alt% p%fgé?rﬁz!arﬂne 1?:?d|91%§19I5?‘nPagﬁiroéﬁrplpepagmg%n&sglbeg/lforp
(4aS, 8aRympRulds. Rﬁp(@zﬁﬂ"‘tﬂhée@mﬁﬁﬂoﬂphenyl 1, 6- di hvdr o- pyri dazi n- 4-yl) - pi pe
razi ne- 1-car -
bonyl I - pheny
-one P&é}par4
1- (5- Chl or o-pnylephk {84 ©xy}phe a8 8aclatra P

descri bed for conpound 8. Crystal lised fromnethanol. M p. 148 151 C. 13.
(4aS, 8aR) - 44{3 4- Di net hoxyphenyl ) -2-(4-{1-14-(3-di net hyl am no- propyl) - pi per
azi n- 1-Kreaare f%d@f@w"}edﬁf?emdyct4é1sa@d 81aC5tCéW%tﬁ\%ﬁ’b—°W‘ph§ ARYds PYIdaZinstre

di hydr ogpiperatifkeadiesdtrivee ebr toropound 8 eTrpelisad forp mathaad!. MG. a#gi151°C.

1- (3-di net hyl am nopr opyl ) pi perazi ne as described for conpound 8. M p.
223-226C. 14.

(4aS, 8aR) - 2- @z :
(7- met hoxy- methanoyl}-phenyl
2, 2-di met hvl - -4a588atetrav ro- 2H pht hal azi
n- 1- one di hy- drochl oride Prepared frominternedi ate product A2 and

1- ( 2- diPrepdiyd &omnioetrhedigte pprqdea:ta% aed d93-diesthylabdapfopyl)pperazing G nitbs&ibed/forp.

245C
(4as, g;%%SWE\VPBS%%(zgé%: Di chi oropyridi n-4-yl)-pi perazi n-1-yl | - met hanovl } -

phenyl)-4 , 4- d i nmethoxvphenyl)-4a,5, 8, 8a-tetrahvdro- 2H pht hal azi n- 1- one
Pr epar efth. f I‘ ommrmdum Dinjutitiitiho-AthyBibiberazine-1-carbonyll-phenyl}-4-(7-methoxy-

1- (3 5-Di chl f\ql Q’»cﬂh Jrg Be zoFuaf%rll Q) 35%983 r!r:gwe% f- a iO- r-]cgnesdlh -
Crystallise

(4aS, 8aR) - 4- Mthoxyphenyl) 2-(4-{1- | 4- (2- m)-rphol in-4- yI ethyl)-pl per a
zin-1-yll-me- thanoyl}-phenyl)-4a,5, 8, 8a-tetrahvdro-2H phthal azi n-1-one
di hydr ochl or| de Prepared frominternedi ate product Al and

1-{2-( 4Prﬁgﬂr%%qm H’@ﬂr@gcﬂg}p })mdb(é A2 2n¢, d- (%fglmtg@gl@m'ne@ayl)rwerazme as described for com-

pound 8. M. p. 245°C (with decomposition).

15. (4aS,8aR)-2-(4-{1-[4-(3,5-Dichloropyridin-4-yl)-piperazin-1-yl]-methanoyi}-phenyl)-4-(3.4-
dimethoxyphenyl)-4a,5,8.8a-tetrahydro-2H-phthalazin-1-one

Prepared from intermediate product A6 and 1-(3,5-Dichloropyridin-4-yl)piperazine as described for
compound 8. Crystallised as the free base from methanol. M. p. 137-139°C.

16. (4aS,8aR})-4-(3,4-Diethoxyphenyl)-2-(4-{1-[4-(2-morpholin-4-yl-ethyl)-piperazin-1-yl]-me-
thanoyl}-phenyl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one dihydrochloride

Prepared from intermediate product A1 and 1-{2-(4-morpholino)ethyl}piperazine as described for
compound 8. M. p. 255°C (with decomposition).



conmpound 8. M p. 255C (with deconposition). WO 02/ 085885 PCT/ EP02/ 04494

-18 17.

(4aS, 8aR)wo-0288388Di et hoxyphenvl ) -2-(4-{1-(4-(3-phenyl -1, 2 péTtRPORGiI40£0| - 5- yI

) - pi perazi n-1- yll-nethanoyl }-phenyl)- 4%%5 8, 8a-t et rahvdr o- 2H pht hal azi n- 1
and

-one Prepared frominternediate product
1- ( 3- phenyl 2.4-1
Crystal 1% sedé%&?—'ﬁe' Sa

(4aS, 8aR ) - 4- yIBméthBheyl h@ﬂgb@ﬁ@&%tfﬂg@ﬂ;—ﬂgﬁtﬁalmun-n@ngyr| d| n- 2 vl ) p| per azi
n-1-yl | -met hano- vi}-phenyl)-4a,5, 8, 8a-tetrahvdro-2H pht hal azi n-1-one
hydrochl oride Prepared frominternedi ate product Al and

1- ( 5- ni Rreeasgd frem intormegipterediuethl ard 443- H@grﬂﬂﬂde@'afip%ol -8uhhPiPpEERRl 28 degeribes.

117- 1186 colr&)ound 8. Crystallised as the free base from diethyl ether. M. p. 168-169°C.

(4aS, 8aR) -4- (3, 4- Di et hoxyphenyl )-2-(4-{1-f4-(3-0-tolyl-1, 2, 4-thiadi azol - 5-
yl ) - pi perazi n- 1-

yl 1- met tanoy{4aS.paR
hydr ochl ori
1-(3-o0-tolyl
8. M p. 115- 118C. 20.

( ?aS Salﬂ)spa#ecl( Trodvbhtboxadiats Brotucialt hank- 2(53vitebipridih- Dy Pepet afiner a deberibeld-far (abn{ 1- f 4
-(2-nor -

in-4-y|&%ﬁ%8ﬂ§ Pol Het'877n- 1-y1 I - et hanoyl } - phenyl ) - 4a, 5, 8, 8a- t et r ahvdr o- 2H p
ht hal azi n-1- one drhydrochlorrde Pr epar ed fronrrnternedrate product A2 and

escribed for conmpound

phenyl) - 4a 5, 8, 8a tetrahvdro ZFLphthaIazrn 1-one hydrochlorrde Pr epar ed

From | S BIFESlBhSn BRAUNE yblucBAR 5 RIOSHAR! alibhislo. Sy BiiBbanass defsdoed

for co

(4aS, 82&)‘204‘19@3”‘1@54 Bt H&xW8¥henyl ) - 2- (4- {1-f 4- (3-nor phol i n-4-yl -pro
pyl) - pi perazin-1-yl |-

met hanocﬁ} p Qé’l; 8 d o?

Prepare
4- ( 3- pi per azlimd-yl-a pip stk methanayli-phenylh4a:5.8 Barth
170-171 C WQ Qi &ﬁ.ﬁordQT/ EP02/ 04494 -19 23 (4aS
8aR) - 4- (3, 4-Drethoxv- phenyl ) - 2- (441-f4-(tetrahvdro-furan-2-yl methyl)-pi pera
zin-1-vil -
Prepared from intermediate product A2 and 4-(2-piperazin-1-yl-ethyl}-morpholine as described for com-

pound 8. M. p. 271°C (decomposes).

21. (4aS,8aR)-4-(3,4-Diethoxy-phenyl)-2-(4-{1-[4-(1H-indol-4-yl}-piperazin-1-yl]-methanoyl}-
phenyl)-4a,5.8,8a-tetrahydro-2H-phthalazin-1-one hydrochloride

Prepared from intermediate product A1 and 4-piperazin-1-yl-1H-indole as described for compound 8.
M. p. 142-145°C

22. 4aS.8aR)-4-(3,4-Diethoxy-phenyl}-2-(4-{1-[4-(3-morpholin-4-yl-propyl})-piperazin-1-yl]-
methanoyl}-phnyl)-4a,5,8.8a-tetrahydro-2H-phthalazin-1-one dihydrochloride

Prepared from intermediate product A1 and 4-(3-piperazin-1-yl-propyl)-morpholine as described for
compound 8. M. p. 170-171°C



met hanoyl } - phenyl ) - 4a, 5, 8. 8a-t et r ahvdr o- 2H pht hal azi n-1 - one hydr ochl ori de
Prepared frominternedi ate product A and

1- (t et rahworoe/osissan- 2- yl net hyl ) - pi perazi ne as descri bed f @CT/RPoZpE@IgNd 8. M
p. 131-133C 24. (4aS 1

8aR) - 4- (3. 4- Di et hoxv- phenyl) 2-(4- {1 f4%'2 pyrroI|d| n-1-yl -ethyl)-pi perazin
-1-yll- -thanol}- en_Zl)-4a,5 hh |n10n1e

di hydr othl or{faR84R): e " '
1-(2-pyrroli etnanhg_ngrehﬂﬂg, ,g,gwahwre mQIﬂMMn-bedehmrocm«mdgoound 8. M p.
185-186C 25.

(4aS, 8aR) - 4- (3, 4- Di et hoxv-phenyl ) - 2-{4-f1- (4-pyridi n-4-yl net hyl

- pi per a7 epared from )niqq@gﬁ@{g@coduct A1 and 1-(tetrahydro-furan-2-ylmethyl)-piperazine as described for

yl | - phegypbarttics. . §.18@-18%cr ahvdr o- 2H- pht hal azi n- 1- one di hydrochl ori de
Prepared frominternedi ate product Al and 1-pyridin-4-yl nethyl-piperazine
as descri bed for corrpound 8. M p. 83 85C 26.

(4aS, 8a%) - 4-(3a25.8aR)ide sthoxy-plyanyl)-2-(4-f1-[45(2 oy - pi per

azin-1-yll- tﬂ?ﬁé]ﬂﬂh%u @b,?,@é&-}etfkﬁy&o&mmizﬁ@-W%Fié Qmﬁhirolahlbhaé azin-1-one
hydr ochl ori repare rom i1 ntermedr ate produc an

2- met hyl - 4- pi perazi n-1-yl -qui nol i ne as described for com pound 8. M p.
203- ZOG@eﬁadaCWOMIS)eméR product A1 and 1-(2-pyrrolidin-1-yl-ethyl)-piperazine as described for com-

(4asS. B?ﬁLﬁcfl %@%k{ng phenyl)-2-{4-f1-(4-pvridin-4-yl-piperazin-1-yl)-m
et hano - her?y 8, 8a-t et rahvdr o- 2H- pht hal azi n- 1- one hydrochl ori de
Prepared frominternmedi ate product Al and 1-pyridin-4-yl-piperazine as
descri bpsd f qm,maqad [ﬁethoM-pﬂhny_ﬂL-Q44 1‘6(71@y38m-4-y|methyl -piperazin-1-yl)-methano-

(4aS. 8aR) - 4- t v f4-(1- iperidin-4-yl)-pipe
razin-1-yl|l - e Santh (ETS TN CX e ht hal azi n- 1- one

di hydrochl ori de Prepared from i nt er rredl ate product A and

1-(1- ”Bﬁreb(dreooﬁ'd?ﬁrnké?fhéhéégllo)md?%ﬁ’%ﬁ@i—gﬂﬁilnaﬁylﬂgtﬁﬁfpipg%gmé as des%m(?&rtdmgounwl p.
275C(deconposes) WO 02/ 035885 PCT/ EP02/ 04494 (4asS

8aR) - 4- 5(3 4- Di et hoxy-phenyl)-2-(4-{1-f4-(5-trifl uororrethyl pyridin-2-yl)-pi
per azi nMlp. 8§B%°Cret hanovl } - phenyl ) - 4a, 5, 8, 8a-t et rahvdr o- 2H pht hal azi n- 1- one
Prepared frominternedi ate product Al and

1-(5- trlfluororrethyl pyr|d| n- 2 yl ) - pi perazi ne as descri bed for corrpound 8.
M p. 1281-1 8aR})-4-(3.4-Diethoxy-phenyl}-2-(4-{1-[4-(2-methyl-quinolin-4-yl)-piperazin-1-yl]-

2- 1 4- (1-{ 4- Frhdnsn heflyl{-8a, 5.8 Bh-fetiah ctry - 4132irk1-0KOh I8ida- t et r ahvdro- 1
H pht hal azi n-

) -piperazin-

Prepared from intermediate product A1 and 2-methyl-4-piperazin-1-yl-quinoline as described for com-
pound 8. M. p. 203-206°C (decomposes)

27. (4aS,8aR)-4-(3,4-Diethoxy-phenyl)-2-{4-[1-(4-pyridin-4-yl-piperazin-1-yl}-methanoyl]-
phenyl}-4a,5.8.8a-tetrahydro-2H-phthalazin-1-one hydrochloride

Prepared from intermediate product A1 and 1-pyridin-4-yl-piperazine as described for compound 8.
M. p. 164-167°C

1)-piperazin-1-yl}-

28. (4aS,8aR)-4-(3,4-Diethoxy-phenyl)-2-(4-{1-[4-(1-methy!-pi
methanoyl}-phenyl)-4a,5,8.8a-tetrahydro-2H-phthalazin-1-one dihydrochloride

Prepared from intermediate product A1 and 1-(1-methyl-piperidin-4-yl)-piperazine as described for
compound 8. M. p. 275°C(decomposes)



2-yi | - phenyl } - met hanovl ) - pi perazi n-1-yl | - N, N-di net hvl - acet am de
hydr ochl ori de Prepared frominternedi ate product A6 and

N, N- di retwwplo2@83s8per azi n-1 -yl -acet am de as descri bed for PpcamrozdIB8. M p.
93-94 C 31.

(4aS, 8aR) - 4- (3, 4- D met hoxv- phenyl) - 2- (4ﬂﬁ f4- (2- nor phol i n-4-vl - 2- oxo- et hyl )
- pi perazin-1-

yl 1- met hanovl } - phenyl ) - 4a 5,8, 8a tetrahvdro 2H—phthala2|n 1-one

hydr ochd%or i dga$8aH : ! b AtBylmyddin-2-yl)-piperazin-1-

é o ph o " ALY bthan g&{eﬁ@ Eaksxéh.ﬁiah%m% aﬁhggﬁm ifgd for conpound 8. M
(cis)-4-(7-Methoxy-2, 2-di net hvl -2, 3-di hvdr o- benzof uran-4-yl )-2-(441-f4-(2-m
or phol i F’Teﬁbréd from mtermedlate product A1 and 1-(5-trifluoromethyl-pyridin-2-yl)-piperazine as described for

et hyl) C%HP 1255t hanovl } - benzyl ) - 4a, 5, 8, 8a-t et rahvdr o- 2H- pht hal azi
n- 1- one droBhIorlde Prepared frominternedi ate product Al and

4-(2- plpera2|n 1-yl -ethyl)-norpholine as described for conmpound 8. M p.

210-21130C 33. §4-f1i4-§é4as;saR:-4-§3 4-Dimethoxy-phenyl)-1-0x0-4a,5,8,8a-tetrahydro-1H-phthalazin-
§CI4$% 72m(9:1h{2' -ph rtn:"t i ] 'R-&.Pn' Bwe -ggeltglm’:clie%uogﬁlgn nov] }-benzyl
hydr o- benzof uran- 4-yl ) -4a, 5, 8, 8a- t et r ahvdr o- 2H pht hal azi n- 1- one

di hydr O&rg;%agédpfﬂtﬁn Pr(t&ﬂ@filgtg pfrJGQEFAGn%r?anﬁq}'in?étﬁjl -PL Bgﬂéﬁf’l 1%‘ Lee®Afide as described for

di et hyl era2| n- -y prop am ne as descrl bed for conmpound 8. M
p. 247-2Agoe

(4aS, 8aR) - 4- (3, 4- D wethoxv phenyl)-2-(4-{1-f4- (2 0Xx0- 2-pyrrolidin-1-yl-ethy
l)-pip 1aZI -2-oxo-eth 1)-piperazin-1-

yl ] - methano
hydr ochl ori cdl-Pethang piria. 5,8 Sa-tetrs 2hl-phiha

2 pi perazin-1-yl-1- pyrrolldln 1 yl - ethanone as descrlbed for conpound 8.
(CI g) lllqg@alr%ffq%rb%rrgeéﬁgg%&cﬁgg / ggr/p |ﬂ944yl-2 p%%razmﬁ-yl ethanone as described for

- 2, 3- di doggoandde Mz pf 168469 -yl ) - 2-f4-(1- 2, 3, 5, 6-t et rahydr o-
f1,2'1bipyrazinyl-4-yl -net hanoyl ) - benzyII-4a 5, 8, 8a-t etrahydro- 2H pht hal azi
n- 1- one_di hy- drochlorlde Pre-ared fron1|nterned|ate product Al | and

3, 4, 5, 6%Tet rigisfalMothoxy-23-dimethy Jrohe A JRRBOAYINS
124-126 C Wath)- Qﬁ&aﬁﬁ 15@}#1&R%M ﬂvl)-46228 Sﬁ-&n’ahmoggn_mmm ’&Bﬁb dlhv-

|nterned|ate'gcﬁgH ts

ne Hydrochloride

Prepared from intermediate product A11 and 4-(2-piperazin-1-yl-ethyl)-morpholine as described for
compound 8. M. p. 210-211 °C

33. cis)-2-(4-{1-[4-(3-Dimethylamino-propyl)-piperazin-1-yl]-methanoyl}-benzyl})-4-(7-meth-
oxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl}-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one

dihydrochloride

Prepared from intermediate product A11 and dimethyl-(3-piperazin-1-yl-propyl)-amine as described for
compound 8. M. p. 247-249 °C

34. (4aS,8aR)-4-(3.4-Dimethoxy-phenyl}-2-(4-{1-[4-(2-0x0-2-pyrrolidin-1-yl-ethyl)-piperazin-1-
yl]-methanoyl}-phenyl)-4a,5.8,8a-tetrahydro-2H-phthalazin-1-one hydrochloride

Prepared from intermediate product A6 and 2-piperazin-1-yl-1-pyrrolidin-1-yl-ethanone as described for
compound 8. M. p. 160-161°C



Al . (4aS

8aR) - 4- ( 3, 4- Di et hoxyphenyl ) - - oxo-4a, 5, 8, 8a-tetrahydro-| H pht hal azin-2-yl } b
enzoic awod2A83es uti on of 8 g of internediate product A4 pramdrd2/ou404

4- hydrazi nobenzoic acid in a mxture of 100 m of 1-propanol and 5 m of
triethyl amne are refluxed for 18 h. Mter evaporating the solvent, the
residue i
di chl or¥me
evaporated g i yisng dyil-4a 15188 arte toafyvelr i A

Crys- tallis 5 g}é on1d|ethyl ether NI p. 204 ~ 207C. A2

44( 4aS, 8aR ) - hvdr o- 2, 2-d i net hyl

-7- nethoxybenzofuranyl) 1- oxo-4a, 5, 8, 8a-tetrahy- drophthal azi n-2-yl } benzoic
aci d A mrepdiéd Bém G}fterﬂr@dlgtleroduﬂtt Rrnadi 34,8 6{Tedshyio-2M3]1,298pyeaz0f as described for

4- hydra%hpgge 1§g %qud 3 g of pyridine hy- drochloride in 50 m of
pyrldln £re re ﬂxe 18 h. After evaporating the solution, the residue
is dis- solved in ethyl acetate and washed 3 tines with 1 N hydrochlorlc
acid. The solution is then dried over magnesium sul phate and evapor at ed.
The title conmpound is crystallised fromdiethyl ether. M p. 212 - 214C.

A3. (1

R, 2S) - 2- (2, 3- Di hvdro- 2, 2-di net hyl - 7- met hoxybenzof ur an- 4- carbonyl )-1, 2, 3, 6-t
et rahydro- benzoic acid MR =+)-ephedrine salt A mixture of 10 nmol of
starting conpound A10 and 5 mmol of (1 R 2S)-(-)-ephedrine in 150 m of
ethyl acetate is stirred for 18 h after which the precipitate is filtered
off and dried. A4. (1 R 2S)-2-(3,4-Di ethoxybenzoyl)-1, 2, 3, 6-tetrahydrobe
nzoic acid(-) -a-nmethyl benzVl am n e salt A mxture of 10 mmol of
starting conpound A8 and 5 nmmol of L-a-nethyl benzylamne in 100 m of ethyl
acetate is stirred for 18 h after which the precipitate is filtered off and
dried. Ab5.

(cis)-4-{4-(3, 4-D et hoxyphenyl ) -1-o0xo0-4a, 5, 8, 8a-tetrahydro-| H pht hal azi n- 2-
yl } benzene- sulfonic acid A solution of 16 nmmol of starting conpound A8, 16
mml of 4-hydrazino benzene sulfonic acid and 5 ml  of triethyl amne in
100 M of 1-propanol is refluxed for 6 h. After evaporating, the residue is
di ssolved in 100 m of acetic acid and refluxed for 2 h. After

evaporating, the residue is partitioned between 1 N hydrochloric acid and
ethyl acetate. The organic layer is dried over nmagnesi um sul fate and
evaporated. The title conpound is crystallised fromdiethyl ether. M p.
65 - 69C. WD 02/085885 PCT/ EP02/ 04494 -23




A6. (4aS, 8aR)-4-(3.4-D nmet hoxyphenyl)-1-o0xo0-4a,5, 8, 8a-tetrahydro-1

H pht hal azi n- 2-yl } benzoic acid Prepared frominternedi ate product A7 as
descri bedwbor/sisas t i ng conpound Al. Crystallised from di - perpo2/etsber. M
p. 185 - 186C. A7. (1 R 295)-2-(3,4-Di nejhoxybenzoyl)-1,2, 3, 6-tetrahydrobe
nzoi ¢ acid (-)-a-methyl bezyl am ne sa1 ‘Prepared anal ogously as descri bed
for internedi ate produc A9 I nstead of A8. A8.
(ci s)-2-(3, 4- Di et hoxybeh¥oPf YR . acid Prepared as
descri bed in W98/ 31674. A9

(€1 9) - 2 3. £ag IR LN NARGObhdrivh:120d.dd €84 RUURNPOIALRfaiB.Syndehediar ed as
descri bed 7S1674. Al 0.

(cis)-2- (Z,QB'EDi hydr o- 2, 2- di et hvl - 7- met hoxybenzof ur an- 4- car bonyl )-1. 2, 3, 6-t
et rahydro- benzoic acid Prepared as described in W99/31090. All.
(cis)-4-f4-(7-Nethoxy-2, 2-di net hyl . o ,

53 ihiptinb B0 OF CHPEREASPRuet §4 gybas! P ikengppTaR apg n g mixure of 100 mi

H pht hadf aprapa@oel phare iy thietiyé amine ereaefiedtor 48 B.giftgt ¢\@poretingGhd)$ivent, te pfsidue
(cis)-4s ggﬁlt%E@Qé(tMegv St rﬁ%rb&ﬂlon@ -aeid %‘n@ﬁféﬁlgro%%% Wh@rbrébnbéll el"'i% 05ien§3 oRA-

t et rahydro- 2H pht hal azi n-1-one r¥éstartl n corrpoun ‘19% % of

sodi um TRAAFTYR Sv'PPain evgiorateq. (FAE FRAIHG 1S fﬁ' YlePy; dhrogiaf aé’gy hykee “min,
af t er whlisatior(frddbdietbyl ethef. Mdp.cok oe@ii@t hyl benzoic acid is added. Th| S mxture
is left stirring for 18 h, after which it is poured into water. This

solution is aC|d|f|ed W|th h drochl oric aC|d and subsequentl extract ed
with diAhl deiddesS;8aRhé-(2.3Pibvasogh2rdimediayiimethoxybengofy | fate

and evapor@%thgm.gg%aﬂ acil cryst al i zed from d| et hyI et her M p.
219-220 C /104494 -24 A 2.

(cis)-4-(7-Methoxy-2, 2-di net hyl
- 2, 3- diAyuirtion bETﬂZ@bﬂJntamediagel predlat B3 8108meftetydedzipdrenz@d-acip iridiag azpyridihe e
Prepar eoqo@ll%rigjee'rﬁ%b'nh%gpﬁrieinwr%%%gggr 1é(\9 ,Q‘t’)e/r Q\aa%&%%ﬁg/sﬁa%/ R Adthue isads-

solved in ethyl acetate and washed 3 times with 1N hydrochloric acid. The solution is then dried over

magnesium sulphate and evaporated. The title compound is crystallised from diethyl ether.
M. p. 212 - 214°C.

A3. (1R,2S5)-2-(2,3-Dihydro-2,2-dimethyl-7-methoxybenzofuran-4-carbonyl)-1,2,3,6-tetrahydro-

benzoic acid (1R,28)-(-)-ephedrine salt

A mixture of 10 mmol of starting compound A10 and 5 mmol of (1R,2S)-(-)-ephedrine in 150 m! of ethyl
acetate is stirred for 18 h after which the precipitate is filtered off and dried.

A4. (1R,28)-2-(3,4-Diethoxybenzoyl})-1,2,3,6-tetrahydrobenzoic acid (-)-a-methylbenzylamine

salt

A mixture of 10 mmol of starting compound A8 and 5 mmaol of L-a-methylbenzylamine in 100 ml of ethyl

acetate is stirred for 18 h after which the precipitate is filtered off and dried.

A5. (cis)-4-{4-(3,4-Diethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}benzene-

sulfonic acid

A solution of 16 mmol of starting compound A8, 16 mmol of 4-hydrazino benzene sulfonic acid and 5 ml
of triethyl amine in 100 ml of 1-propanol is refluxed for 6 h. After evaporating, the residue is dissolved in
100 mi of acetic acid and refluxed for 2 h. After evaporating, the residue is partitioned between 1 N
hydrochloric acid and ethyl acetate. The organic layer is dried over magnesium sulfate and evaporated.
The title compound is crystallised from diethyl ether. M. p. 65 - 69°C.



Commercial utility The conpounds according to the invention have useful
phar macol ogi cal properties which make them industrially utilizable. As

sel ecti vewoyrlogssshiucl eot i de phosphodi est erase (PDE) i nhi biPCarEr02/04494
(specifically of type 4), they are SU|£ bl e on the one hand as bronchi al

t herapeutics (for the treatnent of alrmay obstructions on account of their
dilating action but also on account of their respiratory rate- or respira-
tory drive- |ncreaS|ng actlon) and for the reanaI of erectlle dysfunctlon
on accoAfiat (44S.84R}4r(3dDimethg : 39,88 ahMdroc azinraryltaentd
especially fgf the treatnent of dlsorders in partlcular of an

i nfl ammat ory nature, e.g. of the airways (asthna prophyl axis), of the skin,
of the intestine, of the eyes, of the CNS and of the joints, which are
medi at etlefryedfesh iafeomadisegrhduis Ahasdaatribee for ARing pbradoahe At alrystallisedfrorm gi-
factor)y, h bd derivatives such as | eukotrienes and
prostaei3@%ﬁﬁéng3?%kﬁﬁé§ i nterl eukins, chenokines, alpha-, beta- and
gama-interferon, tunor necrosis factor (TNF) or oxygen free radicals and

prot eas®s. (h n,zsmb'-(s ADint @S xybéri20yIE-0 B E-tefshyvaeshRh£diE Acill ¢)-biitethyiveRplaine ar e
ty),

di stingui she y a lowtoxicity, a good enteral absorption (high

bi oavai | abi$2 a large therapeutic breadth and the absence of
significant side effects. On account of their PDE-inhibiting properties,

the COWQM?QJS d@ﬁ?&fs@'a@%e%ﬂbé&@r |ht@%@kle%o&m4%ln5@an@bgb{rﬁgodna Abmgd 9Ind
veterlnary nme ne-as therapeutics, wiere they can bé used, for exanple,
for thé®®treatment and prophylaxis of the follow ng illnesses: acute and
chronic (in particular inflammatory and allergen-induced) airway disorders
of vathpg or.i 45&8&& bdrzSun.~b el g il L§q Pronchial asthna,
enphyseng, rative, inflamuatory and
allergic type) such as psoriasis (vulgaris), toxic and allergic contact
eczens, prafgépéugs@,g&iggam veedwshpei c eczema, Lichen sinplex, sunburn,
pruritus in the anogenital area, alopecia areata, hypertrophlc scars,

di scoi d Iupus erythenatosus folllcular and mndespread pyoder m as,
endogerfis $)-2-44Bimeetsoxy zoyiid263.6-1g A eNAG proliferative,

i nflammat ory and allergic skln dlsorders dlsorders whi ch are based on an
ex- cessive release of TNF and Ieukotrlenes for exanple disorders of the
art hri tAreParsens depaibedrat¥PeP/ e hri - tis, rheummtoid spondylitis,
osteoarthritis and other arthritic condltlons) di sorders of the imune
system, (Al i.Qn aIIograft
rej ect |%&) edde ative
sepsi s, tOXIEEJﬂEMﬂE_SyndrOHE and ARDS (adult respiratory di stress
syndrone)) and al so generalized inflanmations in the gastrointestinal
region (Crohn's disease and ulcerative colitis); disorders which are based
on al | drgpaEesatdee P ehP NP3 unol ogi cal fal se reactions in the region of
the upper airways (pharynx, nose) and the adjacent regions (paranasal

Si NUS €Sp 44€YEiR)-4.14- LM\’Q 'Wlﬂ-al g@-ﬂ og(grﬂl ,%'F%a-tetrahydro-

rhiniti's/si
1H-phtha_lgzin-2-y|methv|]-ben_;0|c acid
To a solution of 0.05 mole of (cis)-4-(7-Methoxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl)-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one (starting compound A12) and 0.15 mole of sodium hydride in 100ml of

dimethylformamide is stirred at RT for 30 min, after which 0.05 mole of 4-chloromethylbenzoic acid is
added. This mixture is left stirring for 18 h, after which it is poured into water. This solution is acidified
with hydrochloric acid and subsequently extracted with dichloromethane. The organic solution is dried
over magnesium sulfate and evaporated. The compound is crystallized from diethyl ether.

M. p. 219-220°C



but al so disorders of the heart which can be treated by PDE inhibitors,
such as cardiac insufficiency, or disorders which can be treated on
account oWwotobmsissssue-rel axant action of the PDE inhibitorgl/EPaviusas, for
exanpl e, erectile dysfunction or CO|ICS of the kidneys and of the ureters

in connection wth kidney stones. éﬁﬁ‘tlon the conpounds of the

i nvention are useful i ondi ti ons
associ f1éd piekd et o ST eutar sem lity,
senile derrer;_ihu&ala(znd-t-onhel mer' s di sease) msrmry i rrpal r ment assom ated with
Par ki nson's di sease or nmultiinfarct denentia; and also illnesses of the

central nervous system such as depressions or arteriosclerotic denentia.
WO 02/ (8888l paFEPein (UAWB109Q@6 The invention further relates to a nethod
for the treatnment of mammal s, including humans, which are suffering from
one of the abovenentioned illnesses. The nethod is characterized in that a
therapeuti- cally active and pharmacol ogically effective and tol erabl e
anount of one or nore of the conmpounds according to the invention is

adm nistered to the ill mammal. The invention further relates to the
conpounds according to the invention for use in the treatnent and/or
prophyl axis of illnesses, especially the illnesses nentioned. The invention

also relates to the use of the compounds according to the invention for the
production of medi caments which are enployed for the treatnent and/or
prophyl axis of the illnesses nentioned. The invention furthernore rel ates
to nmedi canents for the treatnent and/or prophylaxis of the illnesses

menti oned, which contain one or nore of the conpounds according to the
invention. Additionally, the invention relates to an article of
manuf act ure, which conprises packaging material and a pharnmaceutical agent
contained within said packaging material, wherein the pharnaceutical agent
is therapeutically effective for antagonizing the effects of the cyclic
nucl eoti de phosphodi esterase of type 4 (PDE4), aneliorating the synptons
of an PDE4-nedi ated di sorder, and wherein the packaging nmate- rial
conprises a |l abel or package insert which indicates that the pharmaceuti cal
agent is useful for pre- venting or treating PDE4-nedi ated di sorders, and
wherein said pharnmaceuti cal agent conprises one or nore conpounds of

formula | according to the invention. The packaging material, |abel and
package insert otherwi se parallel or resenble what is generally regarded
as standard packaging material, |abels and package inserts for

pharmaceuticals having related utilities. The nmedi canents are prepared by
processes which are known per se and famliar to the person skilled in the
art. As nedi canents, the conpounds according to the invention (= active
conpounds) are either enployed as such, or preferably in conbination with
sui tabl e pharnmaceutical auxiliaries and/or excipi-



ents, e.g. inthe formof tablets, coated tablets, capsules, caplets,
suppositories, patches (e.g. as TTS), emulsions, suspensions, gels or

sol uti onswotokesamsi i ve conpound content advant ageously bei mgThPomeam 0. 1
and 95% and where, by the appropriate cﬂfice of the auxiliaries and/or

exci pients, a pharmaceutical administrdtion form(e.g. a del ayed rel ease
formor an enteric form exactly §U|ted fg!ghe active com pound and/or to
the desired onset of action can a2 The person skilled in the art
is famliar with auxiliaries or excipients which are suitable for the
desir ec'l’he%?h g@'ﬁ@‘é&éoﬁ%g lfo%énr\lléﬁlbrpﬁ‘é:ve%@ef@lc&\(a%ﬁcolg&cﬁ 'pﬂp@l@és ﬁPﬁ@reHake them

know edge. to sol vents réé p
active "&B‘ﬁiﬁ'é'i!ﬁﬂ‘“zé?'@l ﬁ? gglecdive pygiic ’éﬁ?&ﬁ%eé’ha?ﬁh%%tﬁa?ﬁ ¢p r'%l%?@ Zsr‘??‘é'f'ca
enul si ftyper 8), theyese syvigbievars the swie LHant iaz drenchielothenapeittiss (footigl tesatrmegt afjeintay or

per rreatdbgfpud%r%r&té%ﬂmt gﬁﬂe p(ﬁlatld'ésa%gon %Pa@%@ Q&%&ﬁ CP gl:\yr E(,Psg%t%%cié or rgszlra-[he

adn1n|strat|0n of e nedl canents accord (g he i nvention nma
per f or &Y drike-RAPaT9 G4 - f”e‘f‘%lr?’?o"é'c?fe%? § dr¥6ftl%‘§'°'6)1°” &47AuA Litp rtYaéﬁu'ar
avai | ahliigtingractitre bat bn tHd bttier fizmt | aspedtalia i tes trefitmenti dfadidordensy) de partifular of an

adm ni Skla ?f]tn\a%}é hg}ﬁ Qf ré:i}\\ilg rlso(g%r)m? E)r%grﬁy dé)(%i 2k theRith e&tﬂgﬂéﬁestmte Oft it@éyes

transderna travenous
pr ef er rébdhe GH$ at“héf tf‘? %Wtch @fe Heddediey sediptorsiuch aspisteRingr FAR ?Ipéft'ﬁ'et'aﬁthe
CONMPOUNEeng edeeorli digbhldonit Neid Batvativie® suah s Ipiitrizhed layd glrestagraiangi stakinesl by

: Ingal gt I Ormeu'klﬂs tc(l‘lg}gmolgr(e@ 8 aarbe%er ﬁgg rBlT‘g nﬁerl%?o';\ot?]mor R@crrcgsllscflagl& (QBFES)J ngng pm

advant d@@meqlgalxﬁnd proms& MISA@rt% dhe @mméwr&sua@w@@mmme 'equneade gigtinguishsd
exanpl ey abhéwﬂBﬁtﬁ@Ué’ Qodérén‘t/éiél db&drptidh QY BibSvaldbilit), td RERThéragdutdbrebde afd theut
advant ageousl K %r%/fg hant driven netered aerosols or propellant-free
adni ni SEPEIF Sh'GF" %38?8 f9%d active conpounds from inhal ation capsul es.
Dependi ng on the inhaler systemused, in addition to the active conpounds

t hehad I !a&’bﬁrﬁtdf %.rfn@fmh.b.@f@%rbﬂe%al thy c&ﬁ,sﬁuawaécb@nn@qa wermn@aﬁcctaalb%rgns
SucC as,

f t
zer 05 o1rkyyed B AR B et PR S EPa e L& Raisr oTEReubS) apairTs pEpiempe. or e
preser vtwatmms and praphylakin @6 theffollowipg dinesses: g@cutk and dgeni¢ (in pérticutea sdamaioovatdr

i nhal ergd o018 rnduJedﬁQWa?Wéoﬁfe% offMMnBQTrIQIQQBhHﬁltEOQQ g%nchﬁigrbrbmlap!ﬁtm§es of
i nhal at1 on, e aratuses are_ avail abl e t h, whi ﬁerosol S

nunb
of op- %‘?H‘Pﬁ?ﬁ"ﬁ‘a itel] éieg?%.seeé?ﬁps lally oh BiolfeiEl ea Hﬂa'HE]‘ﬁPH’l %’f‘eﬂ“ﬁf&'c ‘¥P§?
i nhal atdsonrastse(ahlgarqneoxrmamxmllesglaasonltacglad:zemaSatpmssciehm Betrorrhedc pabmentlchehn

addi ti U hid tsnr?ou%'\@Bﬁ)lfusarg ?r{oaer(ltﬁlpﬁggra% efi Q\aé%gerh%ert%qlcggﬁg §O3R8Ghus

cont ai ners tic(r and automatic devi ces
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are cessive release of TNF and leukotrienes, for example disorders of the arthritis type (rheumatoid arthri-
tis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions), disorders of the immune system
(AIDS, multiple sclerosis), graft versus host reaction, allograft rejections, types of shock (septic shock,
endotoxin shock, gram-negative sepsis, toxic shock syndrome and ARDS (adult respiratory distress
syndrome)) and also generalized inflammations in the gastrointestinal 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 treated 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 arteriosclerotic dementia.
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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),
emulsions, 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 person skilled in the art is familiar with auxiliaries or excipients which are suitable for the desired
pharmaceutical formulations on account of his/her expert knowledge. In addition to solvents, gel for-
mers, ointment bases and other active compound excipients, for example antioxidants, dispersants,
emulsifiers, preservatives, solubilizers, colorants, complexing agents or permeation promoters, can be

used.



dent fromthe inhibition of T-cell responses |ike cytokine synthesis or
proliferation (DM Essayan, Bi o- chem Pharmacol 57: 965-973, 1999).
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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 aré 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.

The medicaments according to the invention are prepared by processes known per se. The dosage of
the active compounds is carried out in the order of magnitude customary for PDE inhibitors. Topical
application forms (such as ointments) for the treatment of dermatoses thus contain the active com-
pounds in a concentration of, for example, 0.1-99%. The dose for administration by inhalation is custo-
marly between 0.1 and 3 mg per day. The customary dose in the case of systemic therapy (p.o. ori.v.)
is between 0.03 and 3 mg/kg per day.



-30 Patent clains 1. Conpounds of formula I X-N,~NR9 \ \"'-Cs A NN

R3O0 (I) R RL inwhich RL and R2 are both hydrogen or together form an
addi t i onaWwOlwe85885 R3 represents a benzene derivative of f®CwHEPA2/(4y4 or (b)
R4 R R5 (a) O(b) R7 R8 wherein R4 js 1-4C-al koxy or 1-4C-al koxy which
is conpletely or predonminantly substitufied by fluorine, R5 is 1-8C-al koxy,

3-7C-cycl oal koxy, 3-7C-cycl oal Kyl net t?ox 2tk 1-4C- al koxy which is
conpl etely or predoninantly s%ﬁﬂ-@é—w—w 4G 'P3orine, R6 is 1-4C al koxy,
3-5C-cycl oal koxy, 3-5C-cycl oal kyl net hoxy, or 1-4C-al koxy which is

conpl et-fleYsecdMd nﬁlarsg%@? M%AI\XP @Abﬁ’t) istvlfgllﬁk%vhyfof ||nH9ifl Egglﬁﬂanmatb and Hmuabdorl- and
R8 is hydrogen or 1-4 wherei n P02/ 04494 -31

R7 and AN Bt therPDE4, ds%r‘%%e 'ﬁEf°a<¥¥ grPresred 'Hée'{sv%‘m &gﬁ‘o‘He 5‘6‘8 20 SRAIEN
t hey artenld mtadmatbyrdineasesgpli Teoer andk@ ScHndt, |r6,,4°hosph6dlmh1®rlembltmy&1r21e@r e

ring, qpénidg&alolf Mn%ﬁ}]:oﬁﬁe{rfﬁ%o%%yp)(\cé%@mwgﬁm@’6), %H& its ﬂniUi’fiorffj‘IEQdy to an increase of
the intracellular cAMP concentration and thus to the inhibition of cellular activation (JE Souness et al.,
Immunopharmacology 47: 127-162, 2000).
The antiinflammatory potential of PDE4 inhibitors in vivo in various animal models has been described
(MM Teixeira, TiPS 18: 164-170, 1997). For the investigation of PDE4 inhibition on the cellular level (in
vitro), a large variety of proinflammatory responses can be measured. Examples are the superoxide
production of neutrophilic (C Schudt et al., Arch Pharmacol 344: 682-690, 1991) or eosinophilic (A
Hatzelmann et al., Brit J Pharmacol 114: 821-831, 1995) granulocytes, which can be measured as lu-
minol-enhanced chemiluminescence, or the synthesis of tumor necrosis factor-o in monocytes, macro-
phages or dendritic cells (Gantner et al., Brit J Pharmacol 121: 221-231, 1997, and Pulmonary Pharma-
col Therap 12: 377-386, 1999). In addition, the immunomodulatory potential of PDE4 inhibitors is evi-
dent from the inhibition of T-cell responses like cytokine synthesis or proliferation (DM Essayan, Bio-
chem Pharmacol 57: 965-973, 1999). Substances which inhibit the secretion of the afore-mentioned
proinflammatory mediators are those which inhibit PDE4. PDE4 inhibition by the compounds according

to the invention is thus a central indicator for the suppression of inflammatory processes.

Method for measuring inhibition of PDE4 activity

PDE4 activity was determined as described by Thompson et al. (Adv Cycl Nucl Res 10: 69-92, 1979)
with some modifications (Bauer and Schwabe, Naunyn-Schmiedeberg’s Arch Pharmacol 311: 193-198,
1980). At a final assay volume of 200 pl.(96well microtiter plates) the assay mixture contained 20 mM
Tris (pH 7.4), 5 mM MgCl,, 0.5 pM cAMP, [*HJcAMP (about 30,000 cpm/assay), the test compound and
an aliquot of cytosol from human neutrophils which mainly contains PDE4 activity as described by
Schudt et al. (Naunyn-Schmiedeberg’s Arch Pharmacol 344: 682-690, 1991);, the PDE3-specific inhibi-
tor Motapizone (1 yM) was included to suppress PDE3 activity originating from contaminating platelets.
Serial dilutions of the compounds were prepared in DMSO and further diluted 1:100 (v/v) in the assays
to obtain the desired final concentrations of the inhibitors at a DMSO concentration of 1 % (v/v) which by
itself only slightly affected PDE4 activity.

After preincubation for 5 min at 37°C, the reaction was started by the addition of substrate (cAMP) and
the assays were incubated for further 15 min at 37°C. 50 pl of 0.2 N HCI was added to stop the reaction
and the assays were left on ice for about 10 min. Following incubation with 25 ug 5'-nucleotidase (Crota-
lus atrox snake venom) for 10 min at 37°C, the assays were loaded on QAE Sephadex A-25 (1 ml bed
volume). The columns were eluted with 2 ml of 30 mM ammonium formiate (pH 6.0) and the eluate was



Ais a bond or nethylene (-CH2-), RO is -C(OR10, -(CH2)m C(O R11,

-(CH2) nR12, Aryl, Hetaryl, phenyl prop- 1l-en-3-yl or 1-nethyl-

pi peri di nwé-02l0858810 hydrogen, 1-4C-al kyl, -OR13, furanyl, pcomdwoyb449phenyl ,
pyridyl, phenyl substituted by R16 and{,‘%r_ R17 or pyridyl substituted by
R18 and/or R19, Rl11l is -N(R14)R15, R12 T°s - N(R14) R15, tetrahydrofuranyl or
pyri di nyl R13 is 1-4Calkyl, R14 is hydrogen 1-4C alkyl, 3-7C cycloal kyl
b7 57 i BRIV, By Werergpeeq e i HPBOBRs (M5 e metalcs UGN\
or 3- 7@red/bien) whigh wenedelow 5 %mf taRl 4acinadtivitl. The ggetiief cysticnugieptidess mydralgdedn of
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1-pyrrolidinyl-, 1-piperidinyl-_oqor 1-hexahydroazepinyl-rin Aryl i

phenyl 99t %V‘I"?”“S??‘?W]‘ﬁ%li"ﬁﬂ”“?gn BEBWV%D %ﬁﬁ%‘f’%’t U‘f’rgdje%{/mé‘i%Fr&'ﬂ%?%”%f‘?fa%miri dyl
subst i inhibididn byveRDY nominedroegré®s®p. R16 i s hal ogen, nitro, 1-4C alkyl,
trifluoronmethyl or 1-4C-al koxy, R17 is halogen or 1-4C-alkyl, R18 is
hal ogen, nitro, 1-4C-alkyl, trifluoronethyl or 1-4C- al koxy, 9 is hal ogen
or 1- 4c:oiheypliowingegmpeungs inpiatasy Y%J-eﬁ|lfrea2wﬁ§@ﬁy-'99'8m<wa'ﬁ}l H@ﬁéwrﬁn%lwefe deter-

5- chl orminédt Okendmehesiyte-cbmbewtidk yatresp@yiite lapumbets yi the examples.

3-phenyl -1, 2, 4-t hi adi azol -5-yl or 3-o-tolyl-1,2,4-thiadiazol-5-yl, nis an
integer froml to 4, mis an integer froml to 4, s is an integer froml
to 2, Gemrounds@cyaang1828 0)2- and the salts of these conpounds. 2.
Compounds of fornmula | according to claiml1l in which RL and R2 are both
hydrogen or together forman additional bond, R3 represents a benzene
derivative of fornmula (a) or (b) R4 R6 R5 (a) O(b) R7



R8 WO 02/ 085885 PCT/ EP02/ 04494 -32- wherein R4 is 1-2C-al koxy or
1- 2C- al koxy which is conpletely or predom nantly substituted by fluorine,
RS is 1-4wWoakksessys R6 is 1-2C-al koxy or 1-2C-al koxy whi chPCI/EPoRpl4et el y or
predom nantly substituted by fluorine, R7 is methyl and R8 is hydrogen,
or wherein R7 and R8 together and with $%cl usi on of the two carbon at ons,
to which they are bonded, forma Spiro | i nked cycl opent ane, cycl ohexane,
t et r ahydr of urane or tetrahydropyraﬁ£$¥%%%55§ is a bond or methylene (-CH2-),
RO is -C(O) R10, -(CH2)m C(O R11, -(CH2)nR12, Aryl, Hetaryl, phenyl prop-
1-en-3-y er|d|n 4-yl, R10 hydrogen, 1-4C-alkyl, -OR13,
furanyl, |n§”# gﬁkﬁiPrH£+P pyri dyl substltuted by R18 and/or R19, RI1l is
-N(R14)R15 R12 is -N(R14)R15 tetrahydrofuranyl or pyridinyl, R13 is
1-4C-al kyl, R14 is hydrogen, 1-4C-al kyl, 3- ycl oal kyl or
3-7C-cycl oal kyl nethyl, R15 is hydrogqu 1.4C- akkyl,.. 3- 7C-cycl oal kyl or
I

3-7C-cycl oal kyl net hyl, or R14 and R15 th inclusion of the
nitrogen atomto which they are bonged\ for )é4- mor phol i nyl -,
1-pyrrolidinyl-, 1-piperidinyl- or axahydr oazepi nyl -ring, Aryl is
phenyl, pyridyl, pyrimdinyl, phen pstituted by R16 and/or R17, pyridyl
substituted by R18 and/or R19, R16/TsS hal ogen, nitro, 1-4C- alkyl,
trifluoronmethyl or 1-4C-al koxy, HA7 is halogen or 1-4C-alkyl, R18 is

hal ogen, nitro, 1-4C- al kyl, trlihporonethyl or 1-4C-al koxy, R19 is hal ogen
or 1-4C-al kyl, Hetaryl is ind 2- met hyl - qui nol i n-4-yl,
5-chl oro- 6- oxo-1 - phenyl -R3 i Qyyri dazi n- 4-yl ,

3-phenyl -1, 2, 4-t hi adi azol - 5-yl 3-?btolyl-1,2,4-thiadiazo|-5-y|,

R2 R1

in which
R1 and R2 are both hydrogen or together form an additional bond,

R3 represents a benzene derivative of formula (a) or (b)

R4 R6

R5 (a) o (b)

R7
R8

wherein
R4 is 1-4C-alkoxy or 1-4C-alkoxy which is completely or predominantly substituted by fluorine,
R5 is 1-8C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely
or predominantly substituted by fluorine,
R6 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely
or predominantly substituted by fluorine,
R7 is 1-4C-alkyl and
R8 is hydrogen or 1-4C-alkyl,
or wherein



nis an integer froml to 4, mis an integer froml to 4, sis 1l Xis
-C(O- or -S(O2-, and the salts of these conpounds. 3. Conpounds of
formul a Iwemeossshg to claiml1l in which Rl and R2 toget hecTiEPomoam

addi ti onal bond, R3 represents a benzeng1 derivative of formula (a) or (b)
VO 02/ 085885 PCT/ EP02/ 04494 -33 -4 R6°R5 (a) O (b) R7 R8 wherein R4 is

nmet hoxy or R5 IS 0X hyl
and Rb 1 s TR gdneetes ot BRIt ng hARton siie, B ot MRS e d3hete PR R
the two carsponlinkedas 6- po7-wiembered hwoc@rt@nbmmonaflsommrapte@ytlaropé/ﬂ@raﬁre%r
cycl ohexan hbm@mA is a bond or nmethylene (-CH2-), RO is phenyl,

pyrid-2-vyl m di n-2-yl, 3-di nmet hyl am nopropyl,

2- di methy! dﬁgﬁ?%’toﬁ e}f’yla?g%/@f' &k hyl ami nocar bonyl net hyl , furan-2-yl - met hanoy! ,
f or myl ,R%®t h@x@@RﬁbnWHz)nSC(m)IR‘HopgﬂHzldR‘r% Anyl| Hetag/l, phenvdpibot-epypryl af ﬁ:rmetlwl-,

2- (nor phol |prbeﬂa,yl4)ypt hyI 3- (rmr phol i n-4-yl)propyl, 2-norpholin-4-yl-2-oxo-

et hyl

t et rah>)ﬁ1r00f’\XT’"&?n‘P"Z1y4|Crﬁ§’iyf'|yﬁDR1 f‘(’ﬁrﬂy "Eﬂoiyé Herlyfjwrdy' é?W‘I subfitytedy Py, RIS 979Kt hy | |

2- met hyl - qLR1I7cdrpylrdﬁ-sylbs,tltuﬂedlwmybnqj@r[féﬂl di n-4-yl,

5-trifl ridin-2- yl,

5-chl or%HGQ%E{S IIQ}ﬂf_{eﬂn | -1, 6-di hydro- pgrldazi n-4-yl,

3- pheny?121 i; "KRi‘H texraipydraturgny! 0@3”6" lyl- 1,2, 4-thi adi azol -5-yl or
(E) - 3- Fanyid akCaalkyl,
R14 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,
R15 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,
or R14 and R15 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,
Aryl is phenyl, pyridyl, pyrimidinyl, phenyl substituted by R16 and/or R17, pyridyl substituted by R18
and/or R19,
R16 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,
R17 is halogen or 1-4C-alkyl,
R18 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,
R19 is halogen or 1-4C-alkyl,
Hetaryl is indol-4-yl, 2-methyl-quinolin-4-yl, 5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl,
3-phenyl-1,2,4-thiadiazol-5-yl or 3-o-tolyl-1,2,4-thiadiazol-5-yl,
n is an integer from 1 to 4,
m is an integer from 1 to 4,
s is an integer from 1 to 2,
X is -C(0O)- or -§(0),-,
and the salts of these compounds.

2, Compounds of formula | according to claim 1 in which
R1 and R2 are both hydrogen or together form an additional bond,

R3 represents a benzene derivative of formula (a) or (b)

R4 R6

RS (a) 0 (b)

R7
R8



sis 1l Xis -CO- or -S(O2-, and the salts of these conpounds. 4.
Compounds of fornmula | according to claiml1l in which Rl and R2 together
forman awoiniogssas bond, R3 represents a benzene derivati peTapot/ompul a (a)
or (b) RA R6E R5 (a) O(b) R7 R8 whergjn R4 is nmethoxy or ethoxy, WO
02/ 085885 PCT/ EP02/ 04494 -34- R5 is nethoxy or ethoxy, R6 is nethoxy, R7
S methhl and R8 is hydrogen, A is a bond, RO is phenyl, pyrid-2-yl,

pyri d- " 3-di net hyl am nopropyl, 2-di net hyI am noet hyl , di net hyl am nocar -
bonyl met hyIR4 i$ u'r2§rﬁ”@><)y¢r-1rﬁ&¢1wwlch fSGPfﬂ?y'PteW@f WGQ%'&N%H}HS“W‘EC’ by fluorine,

S-nitropyrighif14cyikoxyd, - di chl oropyridin- 4-yl, (rmrphol i n-4-yl)ethyl,

> ool A BSP cyBARIE ksl BRSO g

2- (pyrroli di7ns metpyasd hyl , pyridi n-4-ylme- thyl, 2-net hyI qui noI in-4-yl,

1- met hyl - pl,;gye,g hﬁ,hg,ef} yl, 5-trifluoronethyl -pyri di n-2-yl, 5-chl oro-6-oxo-
1- phenyl - r o- pyrlda2|n 4-yl, 3-phenyl -1, 2, 4-thi adi azol -5-yl,
3-o0-tolyl- fri’ Qfe hi adi azol -5-yl or (E)-3-phenylallyl, sis 1, Xis -C(O-
and t he salR7sandfR8ttbgedrer emimgtumdision 5f th€byypmchoed sttoofs, oavhith Ity lareshmodaddiorny at o

claiml in Wl ffked ShioBGHarB2cy/BASERE tetbRfdfBidan e WilahRidyraR PR

A is a bond or methylene (-CH>-),

R9 is -C(O)R10, -(CH2)m-C(O)R11, -(CH,),R12, Aryl, Hetaryl, phenylprop-1-en-3-yl or 1-methyl-
piperidin-4-yl,

R10 hydrogen, 1-4C-alkyl, -OR13, furanyl, indolyl, pyridyl or pyridy! substituted by R18 and/or R19,

R11 is -N(R14)R15,

R12 is -N(R14)R15, tetrahydrofuranyl or pyridinyl,

R13 is 1-4C-alkyl,

R14 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

R15 is hydrogen, 1-4C-alkyl, 3-7C-cycloalky or 3-7C-cycloalkylmethyl,

or R14 and R15 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,

Aryl is phenyl, pyridyl, pyrimidinyl, phenyl substituted by R16 and/or R17, pyridyl substituted by R18
and/or R19,

R16 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R17 is halogen or 1-4C-alkyl,

R18 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R19 is halogen or 1-4C-alkyl,

Hetaryl is indol-4-yl, 2-methyl-quinolin-4-yl, 5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl,
3-phenyl-1,2,4-thiadiazoil-5-yl or 3-o-tolyl-1,2,4-thiadiazo!-5-yl,

n is an integer from 1 to 4,

m is an integer from 1 to 4,

S is 1,

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

and the salts of these compounds.

3. Compounds of formula | according to claim 1 in which
R1 and R2 together form an additional bond,

R3 represents a benzene derivative of formula (a) or (b)



R3 represents a benzene derivative of formula (b) R6 O (b) R7 R8
wherein R6 is nmethoxy, R7 is nethyl and R8 is hydrogen, A is nethylene
(-CH2-), WO mesysi m di n-2-yl, 3-di nmethyl am nopropyl or  PCT/EP02/04494
2-(nmorpholin-4-yl)ethyl, sis 1, Xis ;C(0O-, and the salts of these
conpounds. 6. Conpounds of fornula | acCording to claim1 in which RL and
R2 are both hydrogen or together forman additional bond, R3 represents a
benzene derivative of fornmula (a) or (b) WO Q2/085885 PCT/EP02/ 04494 -35
-4 R6 R5 ~a) O(b) R7 Ry wierein R4 is 1-/4C R koxy or 1-4C-al koxy which
is conpletely or preRdm ' joriine, R5 is 1-8C-al koxy,
3-7C-cycl oal koxy, 3-7C-cy +—4C- al'koxy which is
conpletely or predom ly sghstituted by fluo in@b)RG is 1-4C- al koxy,
3-5C-cycl oal koxy, 3-5C-C¢ycl oal kyl net hoxy, o -AC- al ' koxy which is
conpletely or predom nantly substituted byggtUsrine, R7 is 1-4Calkyl and
R8 i s hydrogen or 1-4C-al kyl,

kyl'met hoxy, or

R8

wherein

R4 is methoxy or ethoxy,

R5 is methoxy or ethoxy,

R6 is methoxy,

R7 is methyl and

R8 is hydrogen,

or wherein

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
cyclopentane or cyclohexan ring,

A is a bond or methylene (-CHy-),

R9 is phenyl, pyrid-2-yl, pyrid-4-yl, pyrimidin-2-yl, 3-dimethylaminopropyl, 2-dimethylaminoethyl, di-
methylaminocarbonylmethyl, furan-2-yl-methanoyl, formyl, ethoxycarbonyl, 5-nitropyridin-2-yl,
3,5-dichloropyridin-4-yl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-morpholin-4-yl-2-oxo-
ethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl, 1H-indol-4-yl, tetrahydrofuran-2-ylmethyl, 2-(pyrrolidin-1-yl)-
ethyl, pyridin-4-ylmethyl, 2-methyl-quinolin-4-yl, 1-methyl-piperidin-4-yl, 5-trifluoromethyl-pyridin-2-
yl, 5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl, 3-phenyl-1,2,4-thiadiazol-5-yl, 3-o-tolyl-
1,2,4-thiadiazol-5-yl or (E)-3-phenylallyl,

] is1,

X is -C(0Q)- or -S(0),-,

and the salts of these compounds.

4. Compounds of formula | according to claim 1 in which
R1 and R2 together form an additional bond,

R3 represents a benzene derivative of formula (a) or (b)

R4 R6

R5 (a) 0 (b)

R7
R8

wherein
R4 is methoxy or ethoxy,



or wherein R7 and R8 together and with inclusion of the two carbon atons,
to which they are bonded, forma spiro-linked 5-, 6- or 7-nenbered

hydr ocar w0 oziosigss opti onal |y interrupted by an oxygen or ®aTAEPHM494at om A
is a bond, RO is -C(OR1L0, -(CHZ)mC(O)ﬁl_l, -(CH2)"R12, Aryl, Hetaryl,
phenyl prop-1-en-3-yl or 1 met hyl - pi pe- Tidin-4-yl, R10 hydrogen,

1-4C- al kyl , ny. i ndol yl, phenyl, pyri dyI phenyl substituted by
R16 and/or quﬁ’?“a?'!mypyrrelﬁ1 y3f substituted by R18 and/ or R19, Rl11l is

- N( R14) R15,R&Rg tethoxy, N( R14) R15, tetrahydrofuranyl or pyridinyl, R13 is

1- 4C al kyl Rﬂ;ﬂ\eu@; a{mdr ogen, 1-4C-al kyl, 3-7C-cycl oal kyl or

3-7Ccycl 03%42 HE R15 is hydrogen or 1-4C-al kyl, 3-7C-cycl oal kyl or
3-7Ccycl o g ?9‘?1 or R14 and R15 together and with inclusion of the
nitrogeh ativabord, whi ch they are bonded, forma 4-norpholinyl-

1- pyrr Okgd di |§‘¥Ilwen’yl a)hnd@ JPe;fyh&m-Wb dxn?larthyﬂanf ﬂ%ﬁ?&ﬁﬂ)’ﬂﬂl%%&lhﬂ%&hw d‘irgethﬁérb(lhodaﬁ

Dy RAB andiBgrmEa. ks Ee ke B St AR BY. R BN o

1- 4C- al koxy4-yl,RA-fmarghdfia-gQesinyl, 03-(mlorphGlirad-idiprgpyIR28ndrgholiradt-glepzoxo-athivt, raegxo- 2 -pyr-
1-4C al kyl , o1 i/l léWyP'?ﬁﬁM' 4- ﬂrteﬂ‘at@@oﬁ‘z"éﬁ%ﬂmeth\ﬁlzg(p'yﬁol|Gﬁ\l1%€mylo|5yn3hn41@/‘"@4 kyl,

Hetaryl is indol-4-y ui nol | n-4-
5-chl or o- 6-1B%o? Teilghléwypplmf ¥ mlr%oeﬁg,lpAdéz‘%/tﬁﬂuQrmetry -pyridin-2-yl, 5-chloro-6-oxo-

3- phenyl - 1, 2phényihicadihyamedyridezint4-yl, r8-prenyn, 2i4athiagiezol-$4yio Brodolyld . 24-th\ADadP-69B&5 8 85
PCT/ EP02/ Oé?%)glphen?,g"y mis an integer from1l1l to 4, s is an integer froml to
2, é(O)Z- and the salts of these conpounds. 7. Conpounds
of forrﬁJI ai$laccording to claim1 in which

X is -C(O)-,

and the salts of these compounds.
5. Compounds of formula | according to claim 1 in which

R1 and R2 together form an additional bond,

R3 represents a benzene derivative of formula (b)

R6

wherein
R6 is methoxy,
R7 is methyl and
R8 is hydrogen,
A is methylene (-CH,-),
R9 is pyrimidin-2-yl, 3-dimethylaminopropyl or 2-(morpholin-4-yl)ethyl,
s is 1,
X is -C(0O)-,
and the salts of these compounds.

6. Compounds of formula | according to claim 1 in which
R1 and R2 are both hydrogen or together form an additional bond,
R3 represents a benzene derivative of formula (a) or (b)



R1 and R2 are both hydrogen or together forman additional bond, R3
represents a benzene derivative of formula (a) or (b) R4 R6 R5 (a) O (b)
R7 R8 whwoarns®d4sis 1-2C al koxy or 1-2C al koxy which i s eommprer/eisgs or
predom nantly substituted by fluorine, 5 is 1-4C-al koxy, R6 is

1- 2C al koxy or 1-2C-al koxy which is conpletely or predom nantly substituted
by fluorine, R7 is nethyl and R8 is hydrogen, or wherein R7 and RS
together and with inclusion of the two carbon atons, to which they are

bonded, forma spiro-Iinked opent ane, cycl t et rahydr of urane or
tetrahydropyran ring, ARjg @ RO i1s -R60O

ck2) m C(O) R11,
-(CH2),,R12, Aryl, Hetaryl, 1- et hyl - pi pe-

ridin-4-yl, RLO hydrogen, 1-AC al k%l , -OR13, , :‘ngl yl, pyridyl or
pyridyl substituted by RL18R&nd/or‘“R19, R11 isQON R14) , R12 is

- N(R14) R15, tetrahydrofuranyl or pyridinyl, R13s 1-4C-alkyl, R14 is

hydr ogen, 1-4C-al kyl, 3-7C-cycl oal kyl or 3-7C—B}c| gal kyl methyl, R15 is
hydrogen or 1-4C-al kyl, 3-7Ccycloal kyl or 3-7CggCcloal kyl methyl, or R14
and R15 together and with inclusion of the nitrogen atomto which they are
bonded, forma 4-norpholinyl-, 1-pyrrolidinyl-, 1 -piperidinyl- or 1

- hexahyhegazepi nyl -ring, Aryl is phenyl, pyridyl, phenyl substituted by R16
and/ or R17,pr40¥ his@VdikoRp&ISitdd-HkSg whkn B8mpie@iy@k p@&&nina?j@uﬂsﬁtut’@@b@%ﬂme,m tro,
1-4Cal kyl,_trifluor 4C- al kyl ,

RL8 is hal djE, 8'&a(,@gy"%%%c.gg.@y%C@'@,%g@,agég“ﬁ 1o s §TPRY9 i s
hal ogen or dtpd@eminkmtly substituted by fluorine,

R6 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely

or predominantly substituted by fluorine,

R7 is 1-4C-alkyl and

R8 is hydrogen or 1-4C-alkyl,

or wherein

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a

spiro-linked 5-, 8- or 7-membered hydrocarbon ring, optionally interrupted by an oxygen or sul-

phur atom,

A is a bond,

R9 is -C(O)R10, -(CH2)m-C(O)R11, -(CH),R12, Aryl, Hetaryl, phenylprop-1-en-3-yl or 1-methyl-pipe-
ridin-4-yl,

R10 hydrogen, 1-4C-alkyl, -OR13, furanyl, indolyl, phenyl, pyridyl, phenyl substituted by R16 and/or
R17 or pyridyl substituted by R18 and/or R19,

R11 is -N(R14)R15,

R12 is -N(R14)R15, tetrahydrofuranyl or pyridinyl,

R13 is 1-4C-alkyl,

R14 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

R15 is hydrogen or 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

or R14 and R15 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,

Aryl is phenyl, pyridyl, phenyl substituted by R16 and/or R17, pyridy! substituted by R18 and/or R19,

R16 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R17 is halogen or 1-4C-alkyl,

R18 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R19 is halogen or 1-4C-alkyl,

Hetaryl is indol-4-yl, 2-methyl-quinolin-4-yl, 5-chloro-6-oxo-1-phenyl-1,6-dihydro-pyridazin-4-yl or
3-phenyl-1,2,4-thiadiazol-5-yl,

n is an integer from 1 to 4,



WO 02/ 085885 PCT/ EP02/ 04494 -37 Hetaryl 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-phewglo2agBszl-t hi adi azol -5-yl, n is an integer from PCr@®Pd2/04408 i S an
integer fromlto 4, sis 1l Xis -C(Q, or -S(O2-, and the salts of

t hese conpounds. 8. Corrpounds of formul®1 accordi ng to claim1 in which
Rl and R2 t.oget her for1m n addi ti onal bond R3 represents a benzene

deri vatTve " P§PFRiTeT 8% or (b) RARE R5 (a) O(b) R7 R8 wherein R4 is
met hoxys or iearhlobegerfroR& o2, met hoxy or ethoxy, R6 is methoxy, R7 is methyl
and R8is ,p;&@pgprg(o)zor wherein R7 and R8 together and with inclusion of
the two carbon atons, whi ch they are bonded, forma cyclopentane or
cycl ohe@?ﬁﬂ’erﬁa%°f”ﬁs?§°”ép°ﬂi8?ﬁj RO is phenyl, pyrid-2-yl,

di et hyl am nopr opyl, di nethyl am noet hyl, fur an- 2-yl - net hanoyl, fornyl, eth-
oxycar bpnyls, ropyridin-4-yl,

2- (rmrgir)]ol i +({509E)er1ulg|:§: &dM%ﬁ:%r@%ﬁﬂ%@ ropyl, indol - 4 yl,

t et r ahyRfr BOEF2 e EQ”W Ry Pr tOQQ“(%Wm@P@Q‘i“W”i t?l“j et hyl , pyri din-4-yl met hyl ,
2- me-  tHB/Mepr@senid hemzéhe\derivalivend@ tdiyilila ga)pe) di n- 4- yI
5-trifluoronethyl-pyridin-2-yl, 5-chloro-6-oxo- phenyl

1, 6-di hydr o- pyri dazi n-4-yl, enyl -1, 2, 4-thi ol -5-yl or

phenyl prop-1-en-3-yl, Rra4 R6

R5 (a)

wherein
R4 is 1-2C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,
R5 is 1-4C-alkoxy,
R6 is 1-2C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,
R7 is methyl and
R8 is hydrogen,
or wherein
R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a

spiro-linked cyclopentane, cyclohexane, tetrahydrofurane or tetrahydropyran ring,

A is a bond,
R9 is -C(O)R10, -(CH,)-C(O)R11, -(CH2),R12, Aryl, Hetaryl, phenylprop-1-en-3-yl or 1-methyl-pipe-
ridin-4-yi,

R10 hydrogen, 1-4C-alkyl, -OR13, furanyl, indolyl, pyridyl or pyridyl substituted by R18 and/or R19,

R11 is -N(R14)R15,

R12 is -N(R14)R15, tetrahydrofuranyl or pyridinyl,

R13 is 1-4C-alkyl,

R14 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

R15 is hydrogen or 1-4C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl,

or R14 and R15 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,

Aryl is phenyl, pyridyl, phenyl substituted by R16 and/or R17, pyridyl substituted by R18 and/or R19,

R16 is halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R17 is halogen or 1-4C-alkyl,

R18 is halogen, nitro, 1-4C-alkyl, triflusromethyl or 1-4C-alkoxy,

R19 is halogen or 1-4C-alkyl,



sis 1l Xis -CO- or -S(O2-, and the salts of these conpounds. 8.
Compounds of fornmula | according to claiml1l in which Rl and R2 together
form an awoioziogssat bond, R3 represents a benzene deri vati weTaPot/orpaul a (a)
or (b) WD 02/085885 PCT/EP02/ 04494 -38,-4 R6 R5 (a) O(b) R7 R8 wherein

R4 is methoxy or ethoxy, R5 is nethox&gQﬁ ethoxy, R6 is nethoxy, R7 is

met hyl and R8 .is hydroge Aijs b RI i he L pyrid-2-vyl

di met hﬁé?ﬁ'né?et'ﬂ@’f'?%di %&eﬁy'r%mohsﬁﬁop%?&?- ‘r°é%‘-$"i’B‘ff’Typ?/fé‘th‘%'BWS"%%%‘F‘P{'y| o et h-
oxycar bony|3-prenyhil 2rigpiadipzdl-pryR2- yl | 3, 5-di chl or opyri di n-4-yl ,

2- (nor phol ii9adhntehdrélohV to 49- Chl or 0- 6- oxo- 1- :
phenyl-1,6<dihﬁdro- %ridﬂzin-4-yl, 3-phenyl -1, 2, 4-t hi adi azol -5-yl or
phenyld?oing%'?g¥?£,1 %fs 1, Xis -C(O- or -S(O2-, and the salts of

t hese conpasunds. 9. Conpounds of formula | according to one of the clains 1
to 8 ingwhiichghe, | ogen atons in the positions 4a and 8a are

cis-cog%i d€g¥ggsr?gg£Cbnpounds of fornmula | according to one of the clains
1 to 8 3afUERelhofthese SHRRAUIIS configuration (according to the rul es of

Cahn, Ingold and Prelog) is Sin the position 4a and Rin the position 8a.
11.  Corpoundsy, BfindsQf Bithita | a6l & dMimliGh Ghig M L for the treatment of

di seases.
R1 and R2 together form an additiona! bond,

R3 represents a benzene derivative of formula (a) or (b)

R4 R6

RS (a) o) (b)

R7
R8

wherein

R4 is methoxy or ethoxy,

R5 is methoxy or ethoxy,

R6 is methoxy,

R7 is methyl and

R8 is hydrogen,

or wherein

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a
cyclopentane or cyclohexan ring,

A is a bond,

R9 is phenyl, pyrid-2-yl, dimethylaminopropyl, dimethylaminoethyl, furan-2-yl-methanoyl, formyl, eth-
oxycarbonyl, 5-nitropyridin-2-yl, 3,5-dichloropyridin-4-yl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-
yl)propyl, indol-4-yl, tetrahydrofuran-2-yimethyl, 2-(pyrrolidin-1-yl)ethyl, pyridin-4-yimethyl, 2-me-
thyl-quinolin-4-yl, 1-methyl-piperidin-4-yl, 5-trifluoromethyl-pyridin-2-yl, 5-chloro-6-oxo-1-phenyl-
1,6-dihydro-pyridazin-4-yl, 3-phenyl-1,2,4-thiadiazol-5-yl or phenylprop-1-en-3-yl,

s is 1,

X is -C(O)- or -S(O),-,

and the salts of these compounds.

8. Compounds of formula | according to claim 1 in which
R1 and R2 together form an additional bond,
R3 represents a benzene derivative of formula (a) or (b)



12. Medi canents contai ning one or nore conpounds of fornula | according to
claim1 together with the usual pharmaceutical auxiliaries and/or carrier
mat er i al swob3/08388% of conpounds of forrmula | accordi ng toPcirgipr/d44bor t he
preparation of medicanments for the tregnment of airway disorders.

R4 R6

RS (a) 0 (b)

R7
R8

wherein

R4 is methoxy or ethoxy,
R5 is methoxy or ethoxy,
R6 is methoxy,

R7 is methyl and
R8 is hydrogen,

A is a bond,

R9 is phenyl, pyrid-2-yl, dimethylaminoethyl, dimethylaminopropyl, furan-2-yl-methanoyl, formyl, eth-
oxycarbonyl, 5-nitropyridin-2-yl, 3,5-dichloropyridin-4-yl, 2-(morpholin-4-yl)ethyl, 5-chloro-6-0xo-1-
phenyl-1,6-dihydro-pyridazin-4-yl, 3-phenyl-1,2,4-thiadiazol-5-yi or phenylprop-1-en-3-yl,

S is 1,

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

and the salts of these compounds.

9. Compounds of formula | according to one of the claims 1 to 8 in which the hydrogen atoms in the

positions 4a and 8a are cis-configurated.

10. Compounds of formula I 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 freatment 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.



