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rel at es tworeweldsspi peri di no-derivatives, which are used i RCTIEP02/01547
pharmaceutical industry for the productii-on of nedi canents. Known techni cal
background International Patent Applications W98/31674 (= USP 6, 103, 718),
W99/ 31071, W99/31090 and W)99/47505 (= USP 6, 255, 303) di scl ose

pht hal azi none derivatives having sel ective PDE4 inhibitory properties. In
t he International PWW”&B&‘]%E‘HD&HOWWZE@XB& 2n @PF4 NRBIEQR®pean Pat ent
Application EP O 763 534 3-aryl-pyridazin-6-one and aryl al kyl -di azi none
derivatives are_descrl bed as seI ective PDE4 inhibitors. International

Pat ent Bisii9fé B MEAROR - USP 5, 716, 954) discl oses benzo and pyrido
pyri dazi none and pyri da2| nt hi one corrpounds with PDEIV inhibiting activity.
Descr PhRy@ho! AL ROL B oLl EAF o RURL P Morieaaposty o
sur pri sthegrainctiopaf mmedicdnzntsy advant ageous properties. The invention thus
relates to conmpounds of formulal RO P NNN R3 0 R2RL in which Rl and
R2 are both hydrogen or together forman additional bond, R3 represents a
benzene derivative of fornmula (a) or (b) WO 02/064584 PCT/EP02/01547 -2 R4

R6 RS kﬁ%wnte(clﬂ)'nicamac%ound

International Patent Applications WO98/31674 (= USP 6,103,718), W099/31071, W099/31090 and
W099/47505 (= USP 6,255,303) disclose phthalazinone derivatives having selective PDE4 inhibitory
properties. In the International Patent Application WO94/12461 and in the European Patent Application
EP 0 763 534 3-aryl-pyridazin-6-one and arylaikyl-diazinone derivatives are described as selective
PDE4 inhibitors. International Patent Application W093/07146 (= USP 5,716,954) discioses benzo and
pyrido pyridazinone and pyridazinthione compounds with PDEIV inhibiting activity.

Description of the invention

It has now been found that the piperidino-derivatives, whieh are described in greater details below,

have surprising and particularly advantageous properties.

The invention thus relates to compounds of formula |

R9
/
N
N—N
R3— o)
n
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)



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-cyclwealosapss 3- 7C- cycl oal kyl met hoxy, or 1-4C- al koxy RaiT@EPO2/815¢DM
pletely or predom nantly substituted by2f-luorine, 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 com
pletely or predomi nantly substituted by fluorine, R7 is 1-4C-al kyl and R8
is hydrogen or 1-4C-alkyl, or wherein R7 and R8 together and with

i nclusion of the two carbon aya to whi ch they /a bonded, forma
spiro-linked 5-, 6- or 7-Rénbé€ b

bnal | y interrupted
by an oxygen or sul- phur atom—R9 is’ '1- 4C al kyl ,
-S(Oa.-(CH2)-RI'1, -(CH2)m S( @ 2RI2§) C(O R13, -
-(CH2) m C(O) - R15, Hetaryl, Al 1- 4C- al kyl -
5-di net hyl am nonapht halin-1-yl, -N(R16)RI 7, phe%% phenyl substituted by
R18 and/or R19, R11 is -N(R16)R17, R12 is - N( ) , R13 is 1-4C-al kyl,
hydr oxycar bonyl - 1- 4C-al kyl , phenyl, pyridyl, 4-etlg$-pi perazin-2, 3-dion-
1-yl or -N(R16)RI 7, R14 is -N(R16)R1l7, R15 is -N(R16)R17, phenyl, phenyl
substituted by R18 and/ or R19 and/ or R20, R16 and R17 are independent from
each otWefeimydrogen, 1-7C al kyl, 3-7C-cycloal kyl, 3-7C-cycl oal kyl net hyl ,
phenyl or pﬁ%@@ylucﬁéhkb&}/'ot uh@iélkbw\m&@e&ﬁ@ételﬁéﬁprm.mnt%@sm@éd KiRioamd RL7

together and with in y% whi ch they are bonded,
forma 4- nd? ﬁﬁ‘l&)‘IBPrﬂhoxy' ?17%§¥qlq§|kpéy, ﬁ”yﬁc C Ef?albY"ﬁgtth’Gﬁr ﬁ§,|1 4C -alkoxy “which is com-
1- hexahydl’Qﬂétetbeeddea'htlﬂ.SLmsm&téaZyﬂl)drméI ng of for- mul a (c) -INN-R21 WO

02/064584 PF%I_ 4 E? %/a%%‘,‘ 73 SC-§§clové,[?<g>Eye,'\I3r:'SC-cycloaIkylmethoxy, or 1-4C-alkoxy which is com-

RO is 1-4C al kyl,

pletely 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-, 6- or 7-membered hydrocarbon ring, optionally interrupted by an oxygen or sul-
phur atom, “ t

RS is 1-4C-alkyl, -S(0),-R10, -S(0),-(CH,),-R11, -(CH,)-S(0),-R12, -C(O)R13, -C(0)-(CH,),-R14,
-(CH,)-C(0O)-R15, Hetaryl, Aryl1 or 1-4C-alkyl-Aryl2,

R10 is 1-4C-alkyl, 5-dimethylaminonaphthalin-1-yl, -N(R16)R17, phenyl or phenyl substituted by R18
and/or R19,

R11 is-N(R16)R17,

R12 is -N(R16)R17,

R13 is 1-4C-alkyl; hydroxycarbonyl-1-4C-alkyl, phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or
-N(R16)R17,

R14 is -N(R16)R17,

R15 is -N(R16)R17, phenyl, phenyl substituted by R18 and/or R19 and/or R20,

R16 and R17 are independent from each other hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl,
3-7C-cycloalkylmethyl, phenyl or phenyl substituted by R18 and/or R19 and/or R20, or R16 and
R17 together and with inclusion of the nitrogen atom to which they are bonded, form a 4-
morpholinyl-, 1-pyrrolidinyl-, 1-piperidinyl-, 1-hexahydroazepino- or a 1-piperazinyl-ring of for-

mula (c)

—N  N—R21
_/
(c)



R21 is pyrid-4-yl, pyrid-4-ylnethyl, 1-4C-alkyl-di methylam no,

di nmet hyl am nocar bonyl net hyl, N-net hyl - pi peri di n-4-yl, 4-norpholino-ethyl
or tetrahyoroefesan-2-yl net hyl, R18 is hal ogen, nitro, cyameI/EPar/bsxyl ,
1-4C-al kyl, trifluoronethyl, 1-4C al koxy,- 1-4C- al koxycarbonyl, anino,
nmono- or di-1-4C-al kyl am no, am nocarbonyl 1-4C-al kyl carbonyl am no or
nono-or di- 1-4C- al kyl am nocarbonyl, R19 is hal ogen, am no, nitro,
1-4C- al kyl ofordis 4C al koxy, R20 is halogen, Hetaryl is pyrimdin-2-yl,

t hi eno-[ 2, 3- djpyrlnldln 4(¥I 1-met hyl - 1H-pyrazol o-[ 3, 4-d] pyri m di n-4-yl,
thi- azol yl R2% ifi @g¥ot-yi pyid-4-ulmeHyl. | 14!@~§'lksﬂ ractiyiamingy | d'mpﬁélﬁv nogarbgsiiae iy,
subst i t ut ednsiSo a0y, FhG hih-b2 1% ddhjibtiran By, pheny! substitut ed
by R18 and/or R19, 0XO0- 2H-cﬁroman ¥ {W

t hi adi 8261 -8 h?P?%‘hB‘H?ICVa?P carbgy!, 1&%@@% tf‘f}%fﬂ”f B%C alipry. s -Hnalk Py esanyk r om
1to 4, anaimhdi‘]EmQ‘c'd-drSdIGMCI-élma?mﬁ@n@ﬁlﬁﬁtﬁbﬁbonﬂl A4z-Aldyarbdrglamirdt sramghd-orC Bial n
or branched gé Ml r@dlc%nlhaV|ng 1 to 4 carbon atons. Exanples are the
butyl, |sobutyﬁ VowsR V tert-butyl, propyl, isopropyl, ethyl and nethyl
radi cal B19 lis A@egdnkaniyo, msroa1-|4@<ﬂkabdr 1v4ﬂ-mlkqu,i n addi tionto the oxygen atom
contain§$ﬁ.@E&&%%ht-chain or branched alkyl radical having 1 to 4 carbon
at ons. (0)4 lcals having | to 4 carbon atons which may be nentioned

i n thisHetemt sxpyr iaﬁ@~2ﬂvbrthiem[ﬁ@r@pyritrﬁ® -bult Ixyethyl-4 dipweade-[3.seloywinidiogy!, thi-

tert-butoxyazoRf, m@g%lyl drfiRanyPr opoxy, ethoxy and nethoxy radicals.
1-8C- Al koxy 1S a radical whi'ch, in addition to the oxygen atom contains a

st r ai gh®YEhiaPYidk PhsPdos Rasny! sypRtiited by 8andeaBithg 1 to 8 carbon at oms.

Al koxy Agdi |§Eﬂyﬁdyh6p‘ﬁbrﬁw dhehy@ sBbgtiaftddony Rl®BRd/WR) 208%-2PEchrdiditi-@ned-i 2 3t hi s
context are,. for fﬂ%ﬁ the octyl oxy, heptyloxy, isoheptyloxy

(5- met hyl heRBPBsRFYIPTEBYY | oxy, i sohexyl oxy (4-methyl pentyl oxy), neohexyl oxy
(3, 3-dimet hiylammtetgmyf)qm pe,yl oxy, isopentyloxy (3-nethyl butoxy),

neopent yl ox; propoxy), butoxy, isobutoxy, sec-butoxy,
tert- bu%oxy¥aé§%%89%£§,n%éopropoxy, et hoxy and net hoxy radical s. Fblogen

wi t hi n arigherssiis pfibesefcompeungs.esent i nvention is brom ne, chlorine or
fluorine. 3-7C Cycl oal koxy stands for cycl opropyl oxy, cycl obutyl oxy,
cyclopentgloxy ¥c|ohexy|oxy or cl o- heptyl oxy, of which cycl opropyl oxy,
cycl obut-§%y! iaadtreightcopB @f 9r|aa<>w=d Kyl igieq! é‘PY“éﬂﬁ (ORI OR B FXETTPERBAND 1547

butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methy! radicals.

1-4C-Alkoxy is a radical which, in addition to the oxygen atom, contains a straight-chain or branched
alkyl radical having 1 to 4 carbon atoms. Alkoxy radicals having 1 fo 4 carbon atoms which may be
mentioned in this context are, for example, the butoxy, isobutoxy, sec-butoxy, tert-butoxy, propoxy, iso-

propoxy, ethoxy and methoxy radicals.

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

poxy, isopropoxy, ethoxy and methoxy radicals.
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.



-4 3-7C- Cycl oal kyl met hoxy stands for cycl opropyl net hoxy, cycl obutyl net hoxy,
cycl opent yl net hoxy, cy= cl ohexyl net hoxy or cycl oheptyl net hoxy, of which
cycl opr opybreewbussy, cycl obutyl net hoxy and cycl o- pentyl mePooBPOAOIB47
preferred. 3-5C- Cycl oal koxy stands for -égycl opropyl oxy, cycl obutyl oxy and
cycl opentyl oxy. 3-5C- Cycl oal kyl net hoxy stands for cycl opropyl net hoxy,

cycl obus-yd- mg&lmwynmy thg}ﬁﬁrﬂymbm)‘ﬂﬁé(bbxy, dyc%&tﬁ«lnkmw, \whidlegentyigetorp et el y
(2)r ngeg?(gjle)éyi a%’)ﬁysoggzséléﬁeé dxrg\/ethc%}(' of wg-ulﬁ(#‘ulncglgll?%ggfy g(gn/oxy a%;gﬂogdtyhtngt%oxy and cyclo-

1, 2, 2- tpenfylmethvoap trle@refersatid i n part|cular the 1,1,2, 2-tetrafluoroethoxy, the
2,2,2-trif|uoroethoxy, the trifl uoronet hoxy and the di f1 uor onet hoxy
radical, of which the difluoronethoxy radical is preferred.

" Pr edond- Plafry slgalkoxy stantsgorcaypiprrenyiasm. areletidylaxyiged ersiorentidxdin hal f of t he

hydrogen atoms of the 1-4C akoxy group are replaced by fluorine atons. As
spiro-linked 5-, 6- or 7-nenbered hydrocarbon rings, optionally |nterrupted

by an o%(%@bic‘?ﬁ‘kygmtﬁﬂ’m ptands fensyClreryP et%ﬁtqygﬁw‘ﬁ‘%@%%ﬂ BysioRenH@ethoxy.

cycl ohexane, cycloheptane, tetrahydrofuran, tetrahydropy- ran and the

t et rahydr ot hi ophen _r C-Alk car bon carbonyl. gro ch
one. ot HEAKGE, SRBRY F oI o WA Eretied BoRc e ke, SR

t he ace?,3,B,3Raeha@lordpCid(, Ohe] perfordetivbiy, Aihlsyil Lanifioonpktaotynand ddi peetlculars, thef or
exanpl e I

[ o o e TePIRRAARAL A 22 2 irtyphl e b5 GG e anBE R ARLER. | |
t he ni tqff@@@h thet diftoraprethazy radigs! l@fpretfmedalﬁ’oedommﬂyf incthie ¢ornedionahdeps thehthoal s.
Pref er riagh @firer %Qﬂ%&?gé}ﬂ a%@rlfﬁ%{ﬁie& gﬁoxfy@mus% esrepfs&e%gh@dr#nx alohg. di met h-

yl am no, the diet am no an I'1 Sopropyl am no fadical. Mno- or
D-1- 4C—a|ky|an1nocarbony| radicals contain in addition to the carbonyl

gr oup OREsRb-lihHE 5af300r RBRBEE® ARFoIERRA TN oabnényﬂ@r@hwlbga% G)@/gél?gr' swn&
di me

npl es whi ChtN?- %/ r’rﬁntl oned are the
N— et hylatomftrH@/ BEY S‘ﬁd efhféowtﬁpﬁlcéﬁmra”eaW&'of‘%'/Péa% tefraygroBpYN: W%@é%ﬁ’bonyl
radi cal ranSnuumatétreh;&!adtm@rfemﬂn@orrpounds of the formula | are all acid
addition salts. Particular nention may be mnade of the pharnacologically
tol erabl e i norgani c and organi c acids custonmarily used in pharmacy. Those
sui t abl e4GAkyieabenyt is @l aatbosy! @rdip Wawiich onesi thelrbevearentibnad d+4iC-adity! edicéls istionh

aci ds S&éghAr?‘éanJp%ﬁs t’ﬁé%gétylpéo?cal W@gh‘ul oric acid, hydrobrom c acid,

phosphoric aci nitric acid, ic acid, acetic acid, citric acid,
D- gl uconi ¢ acid, benzoic aC|d 2- (4 hydroxybenzoyl)ben20|c acid, butyric

acid, say pb@s»@éyicgmbmml@&iafé,camalf&ie&a@@é dhe bf@bi&gfenﬁcd [@gHﬁf{"(b)NFi 126k the dobgmr i C
acid, succinic id, oxalic acid, tartaric aci
lamino radical [CH3C(O)NH-]

Mono- or Di-1-4C-alkylamino radicals contain in addition to the nitrogen atom, one or two of the abo-
vementioned 1-4C-alky! radicals. Preferred are the di-1-4C-alkylamino radicals, especially the dimeth-

‘ylamino, the diethylamino and the diisopropylamino radical.

Mono- or Di-1-4C-alkylaminocarbonyl radicals contain in addition to the carbonyl group one of the abo-
vementioned mono- or di-1-4C-alkylamino radicals. Examples which may be mentioned are the N-
methyl- the N,N-dimethyl-, the N-ethyl-, the N-propyl-, the N,N-diethyl- and the N-

isopropylaminocarbonyi radical.

Suitable salts for compounds of the formula | are all acid addition salts. Particular mention may be
made of the pharmacologically tolerable inorganic and organic acids customarily used in pharmacy.
Those suitable are water-soluble and water-insoluble acid addition salts with acids such as, for exam-
ple, hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, sulphuric acid, acetic acid, citric
acid, D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sulphosalicylic

acid, maleic acid, lauric acid, malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic



WO 02/ 064584 PCT/ EP02/ 01547 -5 acid, stearic acid, toluenesul phonic acid,
nmet hanesul phoni ¢ acid or 3-hydroxy-2-naphthoic acid, the acids being

enpl oyed wo 02@b458pr epar ati on - dependi ng on whet her a non®@CT@®POpalsybasi c
acid is con- cerned and dependi ng on whiSch salt is desired - in an

equi nol ar quantitative ratio or one differing therefrom Pharnmacol ogically
i nt ol er adifl, stearit egq, taherdsulpbenidacié bnethanesliphiooic agikdaorpi-ydraxg-2pepteds agid, dde:lct S
during f o

ndustr{ oo AL R prictfefR TREHARe B HEHLE rifipy ehRESPRLO L B0,
pr oc es seENsdnrdependingeopwhisio salt isi dasises 1 W anhequimelar gueplERtE Ngtior & anepifering
know edgeretrbls, conpounds of the invention as well as their salts may
contain, e.g. when isolated in crystalline form varying anmounts of
solvents. Included within the scope of the inven- tion are therefore al

sol vat eBhamnecologicpigribtoletsbRrsaits, |wﬁt%Cb’aatb@Sbb@fneH,hﬁr @@mw A6l praebssf odudtsadutingds

wel | as, al | | vat,es and i I r.all. hydra of the salts of .the
compountle PP S Qe s Reuiel ety B fimior o RO &S & ErEerBRALe | n
whi ch Rbhean@bolaﬁncalyéaléreﬂzlhsmgsdbycpgaeesses kiicaged the perbar skilled irettdelat.i onal bond, R3
represents a benzene derivative of fornula (a) or (b) RA R6 R6 (a) p (b)
R7 R8 wherein R4 is 1-4C al koxy or 1-2C-al koxy which is conpletely or

pr edoni Aeeatding teexpsrt’s kuavderige yhef Jopppinge of th@RBvéngion as)@:ltdsikosiysaltRBay sontain, e.g.

1- 2C- al fQanisdMtedtin %@s%‘hhé’%@(m%rﬁ@gérﬁo&%@|s@@§4t§’ IerudQ(ﬁ FRATIHRARS #Jof%#éhﬁ\te'nt uted

by fluorine, R7 is net dr ogen or wherein
t oget hetonrgithaiefore ?'hﬂvagqs@ﬁd B Paytigulag @Hyeréfea@ﬁthatc@ﬁeoun%ovﬁmw lag el gf @l
bonded, sdvatedand inpRHEGar diihly&etes BEhe PAR LAIAE coriptuh@ e Xemaa 11 et r ahydr of urane or
tetrahydropyran ring, RO is 1-4Calkyl, -S(0)2-RIO -S(0O2 (CH2)n-R11,
-C(OR13, -C(O-(CH2),; R14, -(CH2)n; C(O-R15, Hetaryl, Aryll or
1- 2C- al Ryrhpoling biZormula | 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)

R4 R6

R5 (a) o (b)

R7
R8

wherein
R4 is 1-4C-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,

R9 is 1-4C-alkyl, -S(0),-R10, -S(0),-(CH,),-R11, -C(O)R13, -C(0)-(CH,),-R14, -(CH,),-C(0)-R15,
Hetaryl, Aryi1 or 1-2C-alkyl-Aryl2,

R10 is 1-4C-alky!, 5-dimethylaminonaphthalin-1-yl, -N(R16)R17, phenyl or pheny! substituted by R18,



RIOis 1-4C al kyl, 5-di nethyl am nonapht halin-1-yl, -N(Rl 6)Rl7, phenyl or
phenyl substituted by R18, WO 02/ 064584 PCT/ EP02/01547 -6- Rl1l is

- N(R16) RIWQ oR0&4586 1- 4C-al kyl , hydr oxycar bonyl - 1- 4C- al kyl pCphPnyb154pyri dyl ,
4- et hyl - pi perazin-2,3-dion-1-yl or -N:BL6)R1l7, R14 is -N(R16)R17, R15 is
-N(R16) R17, phenyl, phenyl substituted by R18 and/or R19 and/or R20, R16
aﬂd R|17Rﬂ[)qs 1m§e@amﬁent from each oRt Er;er gydrogen 1- 4CR3-12I kylj Rggenyl Ol’h
pheny stit and/ or an t oget her
P i (R 1 Lo P RE AP SbrEcy aoh £ Ay PR E2Bntue - TloPim
4- mor phol i n(R16)ANF, a 1-piperidinyl ring or a 1-piperazinyl ring of

f or mul C). wherein R21'is pyrid-4-yl, pyrid-4-ylnmethyl,

di et h%%m'%o%%?g%él kyl , di net hyl am nocar bonyl net hyl ,

N- met hyFR15p|l§)é‘i(Rdﬁ)R4Zl-pyémyi phemyt pivstitited byeR 18Andr Rﬂ@aamcm“moof uran- 2-yl met hyl ,
R18 is 15'1%]%%7 d?é fnrdgpelg%grﬁq;roﬁ{]é%?éh ’othEaF h)to]r&b%of'% QM{(I)I pt‘ie gg gk{wgr%bg}rtuted by

1- 4C- al koxycar bony ogen, amno, nitr

1-4C- al kox>R18|:@g/or 31%@[1(5@@20 pqéi@rasnp R1§ tquﬂ'npmrtgﬁvwﬂ'\znc;bqsmn of the nltrogen atom to

thi eno-[2, %ﬁd%%’ HeWHoRadt, YchmCH4 ﬂaon"ﬁﬁéltﬁ?ﬂlrmb a1- plperldmyl ring or a 1-p1perazmy! ring of

H pyrazol o-[ 3, 4 %pyrlmdl n-4-yl, "Aryll 1's pyridyl, phenyl or pheny

substi t ut ecfow Aryl2 is pyridyl, phenyl, phenyl substituted by R18,

2- 0xo- 2H chronmen-7-yl or 4-(1,2,3-thi adi azo)--4- yl)phenyl, nis 1 or 2, m
is 1l or 2, and the salts of these conpounds. Preferred conmpounds of fornula

| are those, in which Rl and ether forman additional bond, R3
represents a benzene derivativy of N+—pRPa (a) or (b) RA R6 R5 (a) O (b)
_/
(c)
wherein

R21 is pyrid-4-yl, pyrid-4-yimethyl, dimethylamino-1-4C-alkyl, dimethylaminocarbonylmethy!,
N-methyl-piperidin-4-y!, 4-morpholino-ethyl or tetrahydrofuran-2-yimethyl,

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

R19 s halogen, amino, nitro, 1-4C-alkyl or 1-4C-alkoxy,

R20  is halogen,

Hetaryl is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl or 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yi,

Aryl1 is pyridyl, phenyl or pheny! substituted by R18,

Aryl2 is pyridyl, phenyl, phenyl substituted by R18, 2-oxo-2H-chromen-7-yl or 4-(1,2,3-thiadiazol-4-
yl)phenyl,

n is 1or2,

m is 1or2,

‘and the salts of these compounds.

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)

R4

R6

R5 (@) o (b)

R7
R8



R7 R8 WD 02/ 064584 PCT/ EP02/ 01547 -7- wherein R4 is 1-4Cal koxy, R5 s
1-4C-al koxy, R6 is 1-2Calkoxy, R7 is nethyl and R8 is hydrogen, RO is
1- 4C- al kyWwp 028¢433£- R10, -C(O R13, -C(O-(CH2)"-R 4, -(CHpPeTEPQ)/6RLD,
Hetaryl, Aryll or 1-2Calkyl-Aryl2, R-@-is 1-4C-al kyl,

5-di et hyl am nonapht hal i n-1-yl, phenyl or phenyl substituted by R18, R13 is
1-4C al kyI hydroxycar bonyl - 1-4C-al kyl , pyridyl,

4- et hyl - era2| n-2,3-dion-1-yl or -N(RI6)RI7, Rl14 is -N(R16)R17, R15 is

- N(R16) " phenyl or phenyl substituted by R18 and/or R19 and/or R20, R16
and R17 areRci:adel@emldﬁm from each other. hydrogen, 1-4C-al kyl, phenyl or
phenyl subs&gllgq_& (¥(y R18 and/or R19 and/or R20, or R16 and R1l7 together
and with inclUsion o't he nitrogen atomto which they are bonded, forma
4- mor phol i rBﬂlSﬂrZﬁ‘ge“mxya 1-pi perazinyl ring of formula (c) -N NNR21 wherein
R21 is dingt llbﬂ% Péhdl 4C-al kyl, R18 is hal ogen, nitro, 1-4C al kyl or

1-4C al koxycar ony R19 is amno, R20 is hal ogen, Hetaryl is

pyri m di n- Za%l'ﬁhyqr?ﬂeé*no [2,3-d] pyrimdin-4-yl or 1-methyl-I

H pyrazgg o-i§ 3 &Qkﬁyrs mzdwo 4cool R13, AN (Chg,- mengde@rc By | Hsiashhiubed by
R18, Aryl2 is p henyl ,” 2- oxo- 2H chromen yl" or :
4(123thT%5\0‘?‘%}2'(')“}“!'%r yl)Yphenyl, nis 1 or 2, mis 1 or 2, and the salts

of t hesriwc agpaurlgi, 5-dimethylaminonaphthalin-1-yl, phenyl or pheny! substituted by R18,
R13 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or -N{R16)R17,
R14 is-N(R16)R17,
R15 is -N(R16)R17, phenyl or phenyl substituted by R18 and/or R19 and/or R20,
R16 and R17 are independent from each other hydrogen, 1-4C-alkyl, phenyl or phenyl substituted by
R18 and/or R19 and/or R20, or R16 and R17 together and with inclusion of the nitrogen atom to

which they are bonded, form a 4-morpholinyl ring or a 1-piperazinyl ring of formula (c)

—N  N—R21
/
(c)

wherein
R21 is dimethylamino-1-4C-alkyl,
R18 is halogen, nitro, 1-4C-alkyl or 1-4C-alkoxycarbonyl,
R19 is amino,
R20 is halogen,
Hetary! is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-y! or 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl,
Aryl1 is phenyl or phenyl substituted by R18,
Aryl2 is pyridyl, phenyl, 2-oxo-2H-chromen-7-yl or 4-(1,2,3-thiadiazol-4-yl)phenyl,
n is1or2,
m is 1 or2,

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)



Particularly preferred conmpounds of formula | are those in which R and R2
together forman additional bond, R3 represents a benzene derivative of
formul a (&P 0264589 WO 02/ 064584 PCT/ EP02/ 01547 -8 R4 R6 PRI/EPAY/O41b) R7
R8 wherein R4 is nmethoxy or ethoxy, R8-is nethoxy or ethoxy, R6 is

met hoxy or ethoxy, R7 is nmethyl and R8 is hydrogen, R9 is

t ol uene- 4-sul fonyl, nethanesul fonyl, acetyl, 5-o0xo-pentanoic acid,
pyridi n-4-yl -carbonyl, tert- butyl am nocarbonyl, phenyl am nocarbonyl,

5-di net hyl am no- napht hal ene-1 -sul fonyl, 4-nitr

pyridin-4-yl methyl, norp [

2- (4-am no- 3, 5-di chl oropE@n (@‘ . et hyl ,Rs

1- net hyl - I H pyrazol o[ 3, 4-d] pypFm“di n-4-yl, thien 3-d] pyri mdin-4-yl,
pyrinmdin-2-yl, 2-oxo-2H chgonen-{ayl met hyl, isgpro yI&b?

nmor phol i n- 4-yl - 2- oxo- et hyl , phenet hyl, pyridin- met hyl,

pyridin-2-ylmethyl, pyridin-4-ylmethyl, 2-norphglyi'n:
2-[4-(2- dlnethylanlno- et hyl ) - pi perazin-1-yl]- ethan
i sopropyl ani nocar bonyl et hyl , 4-et hyl - pi per azi ne- R83- dlone 1- carbonyl,
4-(1, 2, 3-t hi adi azol -4-yl - )benzyl, 4- et hoxycar bonyl phenyl am no- 2- oxo- et hyl
or amrwt1 grbonylnethyl and the salts of these conpounds. The conpounds
of fornulal are chiral conpounds Chiral centers exist in the conpounds of
fornmula | Reistethoppeiatiasns 4a and 8a. I n case R3 represents a benzene
derivative ﬁgsﬁ&§MN@@nﬁﬁk there is one fur- ther chiral center in the

di hydrofuran-ring, 1f the ‘substituents -R7 and -CH2R8 are not identical.
How ever, Fpftig EYORROXY:n t hi s connection those conpounds, in which the
substltuent§7$ﬁkt rshg- CH2ZR8 are identical or together and with inclusion
of the t wo cargwg atons to which they are bonded forma spiro- connected
5-, 6- or TRHEMEPET: hydrocarbon ring.

R9 is toluene-4-sulfonyl, methanesuifonyl, acetyl, 5-oxo-pentanoic acid, pyridin-4-yl-carbonyl, tert- |
butylaminocarbonyl, phenylaminocarbonyl, 5-dimethylamino-naphthalene-1-sulfonyl,
4-nitrophenyl, pyridin-4-ylmethyl, morpholine-4-carbonyl, 2-(4-amino-3,5-dichlorophenyl}-2-oxo-
ethyl, 1-methyi-1H-pyrazolo[3,4-d]pyrimidin-4-yl, thieno[2,3-d]pyrimidin-4-yl, pyrimidin-2-yl,
2-oxo0-2H-chromen-7-ylmethyl, isopropyl, morpholin-4-yl-2-oxo-ethyl, phenethyl, pyridin-3-
yimethyl, pyridin-2-yimethyl, pyridin-4-ylmethyl, 2-morpholin-4-ylethanoyl, 2-[4-(2-dimethylamino-
ethyl)-piperazin-1-yl]-ethanoyl, isopropylaminocarbonylmethyl, 4-ethyl-piperazine-2,3-dione-1-
carbonyl, 4-(1,2,3-thiadiazol-4-yl-)benzyl, 4-ethoxycarbonylphenylamino-2-oxo-ethyl or amino-
carbonylmethyl,

and the salts of these compounds.

The compounds of formula | are chiral compounds. Chiral centers exist in the compounds of formula |
in the positions 4a and 8a. In case R3 represents a benzene derivative of formula (b) there is one fur-
ther chiral center in the dihydrofuran-ring, if the substituents -R7 and -CH,R8 are not identical. How-
ever, preferred 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.



WO 02/ 064584 PCT/ EP02/ 01547 -9 RO N NN Nunbering: R3 O4a 8a R2 R1
Therefore the invention includes all conceivable pure diastereoners and
pure enarwpDoe®64580f the com pounds of fornula |, as wel | PEI/ERP0LOYSKE ur es
t hereof independent fromthe ratio, inclauding the racemates. Preferred are
t hose conpounds of fornmula i, in which the hydrogen atons in the positions
4a and 8a are cis-configurated. Especial Iggpreferred in this connection
are those conpounds, in which the abso- te configuration (according to
the rules of Cahn, Ingold and Prel og) /i in the position 4a and Rin the
position 8a. Racemates can be split 1 t he correspondi ng enanti oners
by nmet hods known by a person skilledV\ he art. Preferably the racemc
m xtures are separated into two diastéreonmers during the preparation with
the help of an optical active sepgtatyon agent on the stage of the
cyclohexﬁﬁﬁﬁeﬁﬂﬁboxylic aci dR3e =2, 6-t etrahydrobenzoic acids (for
exanpl e, starting conmpounds Al, . A3). As separation agents may be
nmenti oned, for exanple, optical ¢ anj.nes such as the (+)- and
(-)-forms of 1-phenylethyl am ne +)i@-pheny|ethylanine =

- 1-phenyl et hyl am ne =
(S)-(-)-(x-nethyl benzyl am ne) 2drine, the optical active al kal oi ds
qgui nine, ci nchoni ne, cinchoni di br uci ne. The comnpounds according to
the invention can be prepared, for exanple, as described in Reaction

schene 1. WD 02/064584 PCT/ EP02/01547 -10- Reaction schene 1: 00 O Il O
H N N OTWrgorﬂ ﬂbe inypntiqq ippludesall cpijgeivable pure diastereomers and pure enantiomers of the com-

pounds of formula [, as well as all mixtures thereof independent from the ratio, including the racemates.
Preferred are those compounds of formula 1, in which the hydrogen atoms in the positions 4a and 8a
are cis-configurated. Especially preferred in this connection are those compoﬁnds, in which the abso-
lute configuration (according to the rules of Cahn, Ingold and Prelog) is S in the position 4a and R in the
position 8a. 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 cyclohexane-
carboxylic acids or the 1,2,3,6-tetrahydrobenzoic acids (for example, starting compounds A1, A2 and
A3). As separation agents may be mentioned, for example, optical active amines such as the (+)- and
(-)-forms of 1-phenylethylamine [(R}-(+)-1-phenylethylamine = (R)-(+)-a-methylbenzylamine or (S)-(-)-
1-phenylethylamine = (8)-(-)-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.



-~NI --k > HNOHNOA6 Oy A7y 0 O conc. HOI ~NH R4 HZN, N x 2 HCl
HAS R5 OH (Illa) 0 R RI/R2 R4 R5 1 A8 bond MeO MeO R6 A9 bond EtO EtO
HOOOH wemle4sBE N R7 p O (11) RB R2 (I1lb) 1 R2 Al, APCTAP020154R1l/ R2 R6
R7 R8 A10 bond MO M H R9-Hal NN\RO R®-NI~ NOO (1) R2 1 Reaction
schene 1 shows that the conpounds of fornmula | can be, for exanple,

pr epar e@eadtiafi §¢hagrefit om 4- oxo- pi peri di ne-1-carboxylic acid tert-butyl ester
which is reacted in a first reaction step with tert

NH
R4 f HAN X 2 HCI

R5

(Ii1a)

R2

[RIR2 R4 RS
A8| bond MeO MeO
A9 |bond Et0O EtO

i
o ()
R2 A1, A2, A3
1 |R1/R2 R6_R7 RS
A1o| bond MeO Me H
R9-Hal
R3S
o

R2

Reaction scheme 1 shows that the compounds of formula | can be, for example, prepared starting from

4-ox0-piperidine—1-carboxylic acid tert-butyl ester which is reacted in a first reaction step with tert-



WO 02/ 064584 PCT/ EPO2/ 01547 -11 butyl carbazate to give

4- (tert-Butoxycarbonyl - hydrazono) - pi peri di ne-1-carboxylic acid tert-butyl
ester (swearkioagsconpound A7). Conpound A7 is reduced w t IRCTEPO2/@5aNDI €,
t he boran tetrahydrofurane conplex to .ghve

4-(N -tert- Butoxycarbonyl hydr azi no) - pi peri di ne- 1- car boxylic acid

tert- bUbM&lcaﬁ&tzﬁfe to Sdiar 4- (tEr‘t-Bgto %@Wﬂyd?@))no :B'p%ﬁ&ﬁ@m:ar%xyw @H@Wbtﬁsﬁ ek h
concentrated ydrochl oric aC| results in for-

pi peri dﬁtﬁwsy@nwmdaé\?hémmpﬁw BEHT 67quaRd (vgli 2ot Pm%ﬁ%awan Agfyehydrpfurane
react i otorflexpto @e/re|4@thte443ﬂtoxtrgeelfoayuhn@raﬂnd)epc¢,remﬁﬁeLoéar@h&yw &dM tert- butyl ester (star—

cycl ohexanecar bo oben 0l. C rmul ae
ITia or %(r?gl 19 PPEy d%é)tﬁe? cifﬁgp?%’ihﬁé‘%dvétp P%%"M ﬁlPrrlﬁJ?cadcrePats '“I'H@(s} are
r eact edmatipntdhgipéridired- ylrwmtlnowhmmhlomm (Istactmgpmnmsd A%).formul a R9- X, wherein
X represents a suitable |eaving group, preferably a chlorine atom to give
t he conpounds of forrmula |I. For some conpounds of forrmula I, it can be
advant adgepusactipn vFnpipstiticé-yHerazing s diydreshiori® With toyolohexamscarbpxytic saaigss .or As

exanpl e4 Q@%-t@@a%@ﬁér&@t@QClﬁg"&Sf@mG@gﬂ%LU?QI% 1ks fhdMb&idtho d%ﬂ\%% Bt Bhula I

represents nor- pholin-4-ylethanoyl. Her t he correspondi ng conpounds of
formula Il are reacted in a first step mnth chl oroacetyl chl ori de and then

in a serryd afd RActYd ﬁqhhérmapmabﬂowepmhtoanbaundg BErofRINY REXI nﬁaem&e&agéntseg out
analogous f o, nmet hods mhlcnﬂzre géﬁ se to the P % Killed in
the art SUPRP 1CBYAGHPR: PIefer ﬁfawwsra% Ve tae SRERRPIBEEPIT he f ol | owi ng

exanples The preparation of the cyclohexanecarboxyllc aci ds and

1,3,5,6g f the f I,

descr] e EopaBSHb AT oty e T S <aBbG) o 0BGucsa® olbupay Bk ovmeee
subst antiesstepschy ehamylet roayt treememioeet those camgourde bidformulaah @heainiRPiregtesemtsameranner
known pﬁﬁollﬁ @Jyleﬁ*rag 1.0%re, dhS by elstn&ﬂlng é:t)?'lﬁyglﬁdég %mﬁab|l %revr%ﬁé{gd ANt St%ﬂ)WIth

recrystallisin e residue obtain oma suit e solvent or jecting
it to oﬁéoraqcety%élowroﬂwyn peedond slap wifhmerebMiels, such as col um
chronatography on a suit- able support material. Salts are obtained by

di ssolving,the free conpound in a suitable solvent (for exanple a ketone

i ke aSdPBite ﬁ%tVﬁwaggrnoea%ﬁ@ anglPaRHEHPPIat RSN ake fapHEr Pes i & Heperseq ke
di et hyl skilcherthe &g iorahgrdplefinitha mabher wihich Xeadeecribad Bhhebilonaigastatiyie. ocar bon, such
as nmethyl ene chloride or chloroform or a |ow nolecular weight aIiphatic
al cohol, such as ethanol, isopropanol) which contains the desired acid, or
t 0 whi clihe preparatiosiof the cadoixarscerhexyli@dddscand TikES,8-&itrbisy deabenzvist agide ©f the yormu-

filteri fagmaro?nrb%c é%bnb%h'fgrgexafnhﬁclh i1 Be deg/aﬁ‘?dsboéc?)xg\%ﬁ o845 for the

addi tion sal y evaporati hg the sol vent tal ned can be
converted by baS|f|ca- tion into the free conpounds which, in turn, can be

conver t egb 4BiBnced kbsorditdkolthl HvdNBONAE ﬂso@@araﬂﬁﬁmfﬁg‘n a narhrlev o0 ThPbEERDbE
salts can, be converted |1 nto pharnmacol ogically tolerable sal
distiliing off the solvent in vacuo and recrystallising the residue obtained from a smtable solvent or
subjecting it to one of the customary purification methods, such as column chromatography on a suit-

able support material.

Salts are obtained by dissolving the free compound in a suitable solvent (for example a ketone like
acetone, methylethylketone, or methylisobutylketone, an ether, like diethyl ether, tetrahydrofuran or
dioxane, 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 basifica-
tion into the free compounds which, in turn, can be converted into salts. In this manner, pharmacologi-

cally non-tolerable salts can be converted into pharmacologically tolerable salts.

The following examples illustrate the invention in greater detail, without restricting it. As well, further

compounds of formula |, of which the preparation is explicitly not described, can be prepared in an



The follow ng exanples illustrate the invention in greater detail, w thout
restricting it. As well, further conpounds of formula I, of which the
prepar at iwo i286458pl i citly not described, can be prepared PCTAPOIMISOZ/ 064584
PCT/ EPO2/ 01547 -12 anal ogous way or in1a-way which is known by a person
skilled in the art using customary preparation nethods. The conpounds,

whi ch aeeslsgend wanerdn iarwdyhehictxa Ripwesy asperedh|skided hhiled 4rt 8and Qustfnpreéfstiond
conpoung%mogf the invention. WO 02/ 064584 PCT/ EP02/ 01547 -13 Exanpl es

Fi nal produc dcts 1.

(4aS, 8aR) - 4- (3, 4- Di et hoxyphenyl)-2-[1- (toluene 4-sul fonyl) - pi peri di n- 4 yl]-

4a, 5, 8, y @ng f ng
conpoundﬁeA%&ﬁogﬁ# ‘gﬁleh g?rg&:tlo Sgr:r]{ehg&%? I c‘iﬁqog% &aﬂé %% pr’r?f‘grre?j COFn&) ls

is stirpidbelaventan.for 18 h after which the mxture is evaporated The
residue is partitioned between aqueous sodi um carbonate and

di chl oronet hane. The di chl oronet hane | ayer is dried over magnesium sulfate
and evaporated. The conpound is crystallised fromnethanol. M p. 99-101 C
2.

(4aS, 8aR) - 4- (3, 4- D et hoxyphenyl ) - 2- (1- et hanesul f onyl - pi peri di n-4-yl)-4a,5,
8, 8a- tetrahydro-2H pht hal azi n-1-one Prepared from nmet hanesul fonyl chl ori de
and starting conpound A2 as described for conmpound 1. Crystallisation from
nmet hanol / water. M p. 99-102C 3. (4aS,8aR)-2-(1

-Acetyl - pi peridin-4-yi)-4-(3, 4-di et hoxyphenyl)-4a, 5, 8, 8a-tetrahydro-2H

pht hal azi n-1-one Prepared from acetic anhydride and starting conpound A2 as
described for conmpound 1. Crystallised fromdiethyl ether. M p. 148-150C
4. 5-{4-[(4aS, 8aR)-4- (3, 4-Di et hoxy-phenyl ) - 1- oxo-4a, 5, 8, 8a-tetrahydro-1

H pht hal azi n-2-yl]- piperidin-1-yl}-5-o0xo0-pentanoic acid Prepared from
glutaric anhydride and starting conpound A2 as described for conpound 1.
After evaporating the pyridine, the residue is partitioned between et hyl
acetate and 1 N hydrochloric acid. The ethyl acetate solution is dried
over magnesi um sul fate and evaporated. Crystallisation from diethyl



ether. M p. 133-135C 5. (4aS, 8aR)-4-(3, 4-D et hoxyphenyl)-2-[1
-(1-pyridin-4-yl-nethanoyl ) -pi peridin-4-yl]-4a,5, 8, 8a-

t et r ahydrwo2kloptsshal azi n- 1- one hydrochl ori de Prepared fromCirgent/essi noyl

chl oride hydrochloride and starting conpaund A2 as described for conpound
1. After evaporating the dichloronethane solution, the residue is dissolved
in diethyl ether. After addition ofE,&@surat ed solution of hydrochloric
acid in ether, the titel conpound precipitates. M p. 66-68C 6.

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

H- pht haFimai pre@uets ] - pi peri di ne-1-carboxylic acid tert-butylanm de A mixture
of 1.0 g of starting conpound A2, 0.5 g of t-butylisocyanate and 2 ml of
triethylamne in 50 m  of tetrahydrofurane is stirred for 18 h at RT.
After efapor debBaRl-#3.4Biethdxyphenyh€-{i €foludne-4isglfga)tiipdriviredyi\da 53,826 4584

PCT/ EPO2/ 015 a3t and ethyl acetate. Crystallisation froma
m xt ure of dtdéera yorS- A AR R troleum ether (60-80C). M p. 145-148C 7.
4- [ (4aShsgiryanaf (9, mofataéhsw&@yﬁﬁléﬁﬁ%anm 1 xofpetolgergs@ignyl shlpgdeyia 66 mi of pyridine

H- pht halsagiird 3t Wl’]for m H%Vftbtd\!vﬁi@h FroCAkRY lovSpAfidd TRE YR %mPJn%%@mefﬁ rom
starti ngg conpound A2 phen | i socyanat e as described for conpound 6

Cryst al ueqys Wlmm%@ﬁé}n dj loigmefmge 1o gicloromethane layer is dried over magnesium

4- [ (4aSsdam)and e(apofbtdd. MRE EumppDER vydtallse@Xomdmatiandl, Aap. toetipgay dr o- 1

H pht hal azi n-2-yl]- piperidine-1-carboxylic acid tert-butylam de Prepared
fromstarting conmpound Al and t-butylisocyanate as described for conpound
6. Cry8tall (4s8.18h|6h4-(3’,4}ﬁieﬁtdxspheriyl)-2ﬂ1 -nikfng §i8fonPi-piperidin-4-yl)-4a,5,8,8a-
(cis)-4-[4- (& XY dhtradinBi Ryl - 2, 3- di hydr o- benzof uran- 4-yl ) - 1- oxo- 4a, 5,
8,8a- tetrah =2-yl]-piperidine-I -carboxylic acid

t ert - buPsepaet d@mﬁ@ﬁen@dﬂfcfnybhb@deamd sigriico nporaudd A2 =mdescrittagt fpf iceorgrandt e as
descri b@@s{amgatgpm%aﬁo”“g{eyshﬁ 3l 4d.gptéon fromether. M p. 145-147C 10.
(4aS, 8aR) - 4- ( 3, 4- D net hoxyphenyl) - 2- [ 1- ( 5- di net hyl ani no- napht hal ene-1-sul fo
nyl)- piperidin-4-yl]-4a,5, 8, 8a-tetrahydro-2H- pht hal azi n-1-one Prepared

from dagsyl C@hsmadﬁzmﬂcayiqﬁsérm lemqmmd.emmx@ﬁhéﬂ@gaaBlzesa-tmsh@mqwnd 1.

Crystallisati trp)alazmdngnrget hanol . M p. 198-200(

Prepared from acetic anhydride and starting compound A2 as described for compound 1. Crystallised
from diethyl ether. M. p. 148-150°C

4, 5-{4-[(4aS,8aR)-4-(3,4-Diethoxy-phenyl)-1-0x0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}-

piperidin-1-yl}-5-oxo-pentanoic acid

Prepared from glutaric anhydride and starting compound A2 as described for compound 1. After
evaporating the pyridine, the residue is partitioned between ethyl acetate and 1N hydrochloric acid. The
ethyl acetate solution is dried over magnesium sulfate and evaporated. Crystallisation from diethyl
ether. M. p. 133-135°C

5. (4aS,8aR)-4~(3,4-Diethoxyphenyl)-2-[1-(1-pyridin-4-yl-methanoyl)-piperidin-4-ylj-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one hydrochloride

Prepared from isonicotinoyl chloride hydrochloride and starting compound A2 as described for
compound 1. After evaporating the dichloromethane solution, the residue is dissolved in diethyl ether.
After addition of a saturated solution of hydrochloric acid in ether, the titel compound precipitates.

M. p. 66-68°C

6. 4-[(4aS,8aR)-4-(3,4-Diethoxyphenyl)-1-ox0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-

piperidine~1-carboxylic acid tert-butylamide

A mixture of 1.0 g of starting compound A2, 0.5 g of t-butylisocyanate and 2 ml of triethylamine in 50 mi

of tetrahydrofurane is stirred for 18 h at RT. After evaporating the solution, the residue is partitioned



11.

(4asS, 8aR) - 4- ( 3, 4- Di net hoxyphenyl ) -2-[1-(4-nitro-phenyl)-piperidin-4-yl]-4a,
5, 8, 8a- twOralgdso- 2H pht hal azi n- 1-one A m xture of 1.0 gPofi/RPorpund Al ,
1.0 g of 1-iodo-4-nitrobenzene and 1.0-g4ef potassium carbonate in 20 m
of dinmethylformam de is stirred for 18 h at RT after which 100 m of water
i s addegktlient gterr RCEh cetieX ChisRIIisABE fPREE infkttirdt e dicklofdnictithe @ndfpktradgn

crystall 9% b M p. 196-197C 12.

(4as, 8a?$’ 3 %@%ﬂ% pchenyl) 2-(1-pyridin-4-yl met hyl - pi peridin-4-yl)-
4a, 5, 8, Ba-tetrahydro- 2H pht hal azi n- 1- one Prepared fromstarting conmpound
Al and 4-pi cplylchlar, : | ngd_ .1
the addi'ti omof—100 ater Frethy e s—adaed—and t he
resul ting mmn'fbnesﬂ-rcarrbeayllcfmd m@nyrhamldeThe precipitate is fr I ter ed of f and
dried. Mooheq 130 1ing t8mpound A2 and ph ¢ described f

(4as, 8aR) p4e(2 3,4-D rretghoxchr’tuelny an f en%oiosﬁagarengs4 eggrl Sony"f)c"S?pB‘é?“E c?r n-
4-yl ] - Aaiysialtisation Fesp plapry Mt BJ@ﬂtjﬁﬁtphal azr n-1-one Prepared from

4- mor phol i nocar bonyl chl ori de and conmpound Al as described for conpound 1.
gc}ll-/s tEgi)!QI/ Si}_—\&-agasf éa%)-ﬂ;@ %tlit}x:eth%&yp enyl)- 1-ogo-4g' %% 8]é-8t§t%h\old)roq12 r/rg%g%ﬁm-z-yr]

(4aS, 8aR) - 2- }{lﬂlel{lcﬁm(%Mbﬁﬁlm&cﬁi—tdﬁ-‘bhfyﬂmﬁdphenw) 2- oxo0- et hyl ] - pi peridi n-4-yl

}-4-(3,4- _dimet hox 8a- ahydr o- 2H

hyr boht GPITEL POty FPERR A Al W 3 PV RRTER o TR SPh rassUEh hone
and st aCtystaljsatiomipao atherdAM. asl64dé&°6ri bed for conpound 11. After the addition
of water, the mxture is extracted with diethyl ether. The ether solution
is dried over nesr um suI fate. After the addr t| on of a sat ur ated solution
of hydr#chl d ihaxy-R ge . pefuranrd-yl1-ox pg8eal | i sation

fromtetr ahYerQiﬂWr@ﬂﬁ-phMalﬁm 2-9@9.,:@9!6:9@!{%%&5/@@%.01 ge'ist-butylamrde
4-(3,4-Di rretnoxypnen 1)-2-11 I-T Hpyrazolo yrim

i di n- 4- §ieparesi s i Sgrig ‘3?[“]’0%‘5 §383’8’a HPulisQRXAIRtS- 8%+ ﬁT’i’FHafg’énCOFPBH@ 6.

Pr epar edrytaiosstidn &3th ether: it petabythze¢H pyrrol o[ 2, 3-d] pyri m di ne and starting

conpound Al as described for conpound 11. Crystal i sati on from net hanol .

M p. 193-194C 16.

(4aSs, 8am.- 4 (@%ﬁaﬂ%ﬁb@ﬂi@yyﬂeﬁyaﬁu—(s -Hinetigflénid o chhphthalemeli suenyl)- pi peri di
Ay '

n-4-yl)- 4a, Preparedfrom
4- Chl or o- th| ' n Ih%a&mL‘ Bhe und Al as descri bed for

conpounirepargd fraxn @emsywhlerlmdtat%tmg@pmmné Al qsrrt;esmbﬁ@ for gorgouast fl r Gysteltisalipn h
di et hyl &4 hfhand I\ eid3008@! Ution is dried

1. (4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(4-nitro-phenyl}-piperidin-4-yl]-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one

A mixture of 1.0 g of compound A1, 1.0 g of 1-iodo-4-nitrobenzene and 1.0 g of potassium carbonate in
20 m! of dimethyiformamide is stirred for 18 h at RT after which 100 ml of water is added fo the reaction

mixture. The precipitate is filtered off and crystallised from methanol. M. p. 196-197°C

12, (4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-pyridin-4-yimethyl-piperidin-4-yl)-
4a,5,8,8a-tetrahydro-2H-phthalazin-1-one

Prepared from starting compound A1 and 4-picolylchloride hydrochloride as described for compound

11. After the addition of 100 ml of water, 20 ml of diethy! ether is added and the resulting mixture stirred
for 30 min. The precipitate is filtered off and dried. M. p. 196-197°C.

13. (4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(morpholine-4-carbonyl)-piperidin-

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

Prepared from 4-morpholinocarbonyl chloride and compound A1 as described for compound 1.
Crystallisation from diethyl ether. M. p. 184-185°C



over magnesium sul fate. After the addition of a saturated sol ution of
hydrochloric acid in ether, the conpound precipitates. M p. 219-220C 17.
(4aS, 8aR)wo-02B¢458Di met hoxyphenyl ) - 2- (1- pyri m di n- 2-yl - pi p@cCirdipaz/disyt ) - 4a, 5,
8, 8a- tetrahydro-2H pht hal azi n-1-one Prefgsed from 2-Chl oro-pyri m di ne and
starting conmpound Al as described for conmpound 11. Crystallisation from
nmet hanol . M p. 163-166C 18.

(4aS, 8a§

- pi peri A

Pr epar ed froerﬁetﬁ:h*Malpmt) Jl5y8cﬂartgﬁmﬂwdﬂs-2thphiaauznst1amte|hyqrcmhmnrdund AI as
describ t h re |
extract ﬂ ;{MPe{dh | etﬁﬂﬁm&%ﬁs dléﬁ&fﬁghénp ﬁg qtél}?él%gﬁé %M%dr%{artl b 80 o)éhéé '%esalsum
sul f at e degqripeg fof P@nl@éﬁﬁ 11.dtethe gddition of a@téld ﬂ'@cmltsitlredﬁeﬁWaCﬂﬁydmtbdhthalratfcﬁr aded in
ether, tehRr schARIR RUndd Bﬁe@%a?hésﬁﬁ'@&lfatm After th%@ﬂdl%%@a%gwrated solution of hydrochloric
4(34D|rrethoxy henyi ) 1-isopropyl-piperidin-4 -4a, 5, 8, 8a-tetrahydro
-2H  phteRginethes. t eB?Y%poH?‘HPFSE'H'faéﬂSI GRiStpiisaier e teirefivins LIr"{‘ftﬂ’opropane and

st arti ng4.@oPqEeC (Wécdhpaagioglescri bed for conmpound 18. M p. 158-159C WO

02/ 064584 PCT/ EP02/01547 -16 20. ‘

(4aS, 8aR) - 4- ( 3, 4- Di net hoxyphenyl ) -2-[ 1- (2- nor phol i n-4-yl - 2- oxo- et hyl ) - pi per
i di n-4-yib] - 4143 3;[BmBthokptttenally-di O(12hkthht fHapywazdio[34ai)syrimidinosyi)-or i de Prepar ed
from 4'(2'Chlpﬂ:[eﬁ@ﬁﬂ-%ﬁé‘,?,ﬁ%Q;Q&l;a%dr%%-i?ép%ﬁa’ler}%-8r?e”p0und Al as described for
conmpound 18. = M—p——159=10Z2CZ1L-

(4aS, 8aRyepgredFram HChtNOIE et byyroRi2(3td] pyrieniditengrid-stariar dodipauntt- Al s descile8, 8a
- t et r ahygtomabinB 1Y e agliddndn Wm&){g{op%hbo@%q%% epared from

2- br onoet hyl benzene and starting conpound as described for conpound 18.
M p. 216-217C 22.

(4asS, 8aR}: 4- Q&s‘baﬁy-al(mmrﬁ&ﬂawpheﬂylié-(1(tméh9f2® dppaftifRd-DORyédamipar i di n-4-y
i]-4a,5, 8, 8a- tr ht¥ ro-2 RTT] azin- 1one Prepared from .
4- mor phol i no % ng conpound A2 as described for .

conpoundrépared@roys4-ahibiosthitha)z)3 ﬁrpmldhebﬂrbydtarmmpohﬂd A asl@ddedod fde cd@pound
(4as, 8a|?)‘ /Qﬁe(f ?he ad@itlg;? BP\B%%XP nwenrxlxt},lre is (eJTra%ylalvﬂ |e:?th ethert Q‘Xe e{% solutrgr|1 Ells élrleg )-4

a, 5, 8, 8a-
over magnesium sulfate. After the addition of a saturated solution of hydrochloric acid in ether, the

compound precipitates. M. p. 219-220°C

17. (4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-pyrimidin-2-yl-piperidin-4-yl)-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one

Prepared from 2-Chloro-pyrimidine and starting compound A1 as described for compound 11.
Crystallisation from methanol. M. p. 163-166°C

18. (4aS,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(2-ox0-2H-chromen-7-yimethyl)-piperidin-4-yl]-
4a,5,8,8a-tetrahydro-2H-phthalazin-1-one hydrochloride

Prepared from 7-Chloromethyl-chromen-2-one and starting compound A1 as described for compound
11. After the addition of water, the mixture is extracted with diethyl ether. The ether solution is dried
over magnesium sulfate. After the addition of a saturated solution of hydrochloric acid in ether, the
compound precipitates. M. p. 264-267°C

19. 4-(3,4-Dimethoxyphenyl)-2-(1-isopropyl-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-

phthalazin-1-one hydrochloride

Prepared from 2-iodopropane and starting compound A1 as described for compound 18.
M. p. 168-159°C



t et r ahydr o- 2H pht hal azi n- 1- one di hydrochl oride Prepared from starting
conpound Al and 3-picolylchloride hydrochl oride as descri bed for conpound
18. M p.wWRI2054L 24. PCT/EP02/01547
(4aS, 8aR) - 4- ( 3, 4- Di met hoxy- phenyl ) - 2- ( 1-18yri di n- 2-yl met hyl - pi peri di n-4-yl) -
4a, 5, 8, 8a- tetrahydro-2H pht hal azi n- 1- one di hydrochl ori de Prepared from
conpoundo.Al @aa 82Rp4-(3A- pinmlﬁhmayph@yma;[n Qz-hiomphoﬂia -4ad-2¢ae @thyeslpéridin-¢gifpound
18. M p. 2
(4aS, 8aR) - 4- n- 4-yi - et hanoyl ) - pi peri din
-4-yl ] - Prepared 80®aﬂ~(ﬂshlpwhmlmomﬂomwamdlsaﬂmgcmmmd AV cis desriribed fdecdPmpepadt €4
from st grtingqgogpound AS and norpholine as described for conpound 18. M
p. 219C (deconp05| tion). 26.
(4aS, 8aR) - 4- (3, 4- D et hoxyphenyl ) -2-(1-{2-[ 4-(2-di net hyl am no- et hyl ) - pi peraz
in-1-yl by, (4aS,8aR)-4-(3,4~ Dlmethoxyphenyl)-2 (1-phenethyl piperidin-4-yl)-4a,5,8,8a
et hanoyl } - pi perrdi.n- 8, 8a-t et r anydr o- ZFF pht hat azi n- 1- one
tri hydr ochl omtbé ﬂ'a"'“ﬂn‘?r@fm"drqchl‘“"dﬁnpound A4 and
di met hyPre(oareprrp.arzammoelhy;blenmqbyhc) stahd@nipduttesCas dechibb@for earpmabngs. 18. M p.
195- 197& 17
2-{4-]( a%gégl-?{) E’ (3, 4- Di net hoxyphenyl ) - 1- oxo- 4a, 5, 8, 8a-tetrahydro- 1
H pht hal azi n-2-yl ] - p| perl din-1-yl}- 2H-| sopropyl acetam de Prepared from
startlng co a‘o.- gy \ S O

oun
PCT. / EPO2/ 015@Yrahy¢[¢-22|80hthalazm-1-One
(4as, SaB)epQTe(i :f-?rorﬂ 4%%3\9&%%@?{:%1&@% “ahli s{eﬂln&cgmgbuﬁ@h@gé@é& lbegi; ¥ coF@Q@nﬂl )PP

eridin-4-y g Ba-tetr yro- H pht hal azi n-1-one dih ochl ori de
Pr epar eff" )"PP patiop 3?"0 idiefealimb Vit 198- 14456
4- (4- Brom)rret hyl - phenyl) [1,2,3]thiadi azol e as descri bed for conpound 18.
M p. 2%% C.2 .
1- (1- {477 (4aS-E . e f
H pht hal azi nteﬂ'-ahydr])-ZHI-Malz{hlmﬂone dlhydrochlorlde
-yI} e I ipe LN one Pre
ety PEPB SRS BORE! R WRFR B SUARE VA EOTHES ot SPTner oo mrmRaee o
as desé& |Nb@d25‘2€254c§brrpound 1. Crystal I i sati on from ethyl acetate / diet hyI
ether. M p. 226-228C 30.
4-(2-{4-](4aS, 8aR) - 4(34D|rrethoxy __-1 0XO0- 4a5_8 8atetrahydro 1
H- pht haP&zi n(42S.8gR)-4-B4Rime (hRwislin-Auinathy! 1pines Wi-#ai5.88Ry| est er
hydrochl ori d%trahydro-ZH phthalazm-1 -one dlhydrochlorlde

Prepared from compound A1 and 2-picolylchloride hydrochloride as described for compound 18.
M. p. 214-216°C

25, (4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-[1-(2-morpholin-4-yl-ethanoyl)-piperidin-4-yl]-
4a,5,8,8a-tetrahydro-2H-phthalazin-1-one hydrochloride

Prepared from starting compound A5 and morpholine as described for compound 18.
M. p. 219°C (decomposition).

26. (4aS,8aR)-4-(3,4-Diethoxyphenyl)-2-(1-{2-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-
ethanoyl}-piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one trihydrochloride

Prepared from starting compound A4 and dimethyl-(2-piperazin-1-yl-ethyl)-amine as described for
compound 18. M. p. 195-197°C

27, 2-{4-[(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-
piperidin-1-yl}-2H-isopropyl-acetamide

Prepared from starting compound A1 and N-(chloroacetyl)isopropylamine as described for compound
11. Crystallisation from ether. M. p. 172-173°C



Prepared from ethyl 4-(2-chloroacetam do)benzoate and starting conmpound Al
as described in ex- anple 18. M p. 153-156C 31. 2-{4-[(4aS,

8aR) - 4- ( 3wo-iossBhoxyphenyl ) - 1- oxo- 4a, 5, 8, 8a-t et rahydr 0- 1 PCT/EP02/01547

H pht hal azi n-2-yl]- piperidin-1-yl}-2H.aget am de hydrochl ori de Prepared
from 2-chl oroacet am de and starting conmpound Al as described for conpound
16. M p. 241- 243C WD 02/ 064584 PCT/ EP02/ 01547 -18- Starting Conpounds
Al . . - oo

(4aS, 8aR}- 4- 33534 : ' -penzyl)-p .

- pht hal azi n- 4é,5,eme-tétyahyd:dqimphtﬂelaﬁnaedmtd:mmﬂhlcﬁﬂmrrrmI of the sal t of

(AR SO AP0, bl A A B s

pi peri dpﬂmﬂbuyﬁi$1%pa%43ﬂ%5°% hydr ochl ori de and 100 nmol of triethylamne in
150 m of 1-propanol is refluxed for 18 h. After cooling to RT, the
precipitate is flltered off and dried. M p 285 288CA2

(4aS, 8aRy- 4- L41-f-Iffas A ethoxyphepd)-1-g 5,.88a-Aefrabydrogi-phthalazipdr o- 2H
pht hal azi n- 1ﬂ]-@|?§rlbmdlrﬂf~meﬂfah9ﬁ) E’Jéﬁapﬁp@@irai.hamtm&esal t of

(S)-(-)-a-ne Ibenz?gr He and g ?& - 4-di et hoxybenzoyl )

t et rahyﬁf‘:@Bré’fﬂz PR AEIY-4SHigrePIRYESH "Eﬁﬁ Yiaghlogide 2 rafaﬁﬂ%woa@oer@%cﬁrh Bed

f or comaessriskd4br.coMpoyhd 124&5%ﬁieéﬁoﬁ\80m ethyl acetate / diethyl ether. M. p. 226-228°C
(cis)-4-(7-Methoxy-2, 2-di net hyl - 2, 3-di hydr o- benzof ur an- 4-yl ) - 2- pi peri di n- 4-
yl -4a, 5, 8, 8a- tetrahydro-2H pht hal azi n-1- one hydrochl ori de Prepared from
(cis)-230.2, 34IR-{HyitHaS,BaRPM4d3, AdlimethoXy-plenbipA yoxe réa5{8 faatetrahy dro-1H-phthalazin-2-
carbonyl)-1, : ! et bL PRV ORGSR AL0) in

1- propanol he sol vent,

t he resifigrargdsrogpetoy! ¢i(alieropstamidaibanredi endatasingampaund Pd psdlgsnsibedbid ieym

car bonagpiefhav. Jisdi et hane | ayer is dried over nagnesium sul fate and
evaporated. The residue is dissolved in di- chloronmethane and after the
addi tion of a solution of hydrochloric acid in ether, the conpound precipi-

tates. B p. 248f425)@eRY4(3,4- Dlmethoxyphenl) -1-0x0-4a, 5| ti 8a-te€rahydr3-1H |cor?thalazm-2-yl]I ,.
(4aS,8aR)-2-[ 1 |0 I Nn-4-y 4- (3, 4- di et hoxy- pheny 4a
,5,8,8a- tet 'm(“%pg—jm-élgﬂg E(jg'jhxgrpgﬁ E?A sol ution of 15 mmol of

chI or oa®edpyied IfrbrtnQraﬂl@roaaetalﬁ)ldManmétaldng:bdnmommm’rEscrﬁJeaﬁdeoinp)c(undi1G;(M.lpt 24n of
15 o
243°C



mol of starting conmpound A2 and 8 Ml of trietylamne in 50 m of

di chl oronet hane at 0OC. After conplete addiotion, the mxture is stirred
for anot hwo 04B6458n after which 50 ml of water is added. TireT/EPoZ/0MS@T et hane
solution is dried over nmagnesi um sul f at-e8and evaporated. The residue is
purified by chromatography. Elution with a 2/1 m xture of ethyl acetate
and pet strtingceahporindé 60- 80C). Crystallisation fromhexane. M p. 135-136C
A5. Piperidin-4-yl-hydrazi ne di hydrochloride A m xture of 0.1 nole of

4- (N -tert-But oxycarbonyl - hydr azi no) - pi peri di ne-1-carboxylic acid
tert-bufyl @e88aRK4(EH-Dimethoyrieuyiii2-pikridine!-il 88,58, 8actk traiguice2i-pathatzin-
hydrochl ori ¢4 3fd AvdrScHis d at 90C for 60 mn after which the clear
solution is : e residue is washed with tetrahydrofurane,
filtered solufion ofrfd mimpled themskiy of«abumemlbwzwafﬂ@e%Qabiso@-(eycmﬁetﬁ&gbenzoyl)-

PCT/ EPO?&%%? hydrbSer2 tarti 55 i
4-(N utaox rCar c am% (starting c)omBounerl b 135 1m(r:né)lr box p|per|d|n4yldhydrazme

razino
tert- buE“Wdr‘é’é‘Péﬁ"e al‘@doﬁf“f@ﬁ‘ Oé”%tbir'%m'ﬂ%ﬁ 16 nﬂ)@frbmyrzﬁnpld@rqﬂwegéqf t'8 hyAfteo tenlime
(1.0 noio/RY), tHepreelpfiib ¥ RELESrbAd drictiotUs. beslogec0. 12 nol e of

4-(tert- But oxycar bonyl - hydr azono) - pi peri di ne- 1-carboxylic acid tert-butyl
ester (starting conpound A7) in 100 *ml of dry tetrahydrofurane. After
conpl et a2.add{4as 84R)-4-(361-Diekobty Hhesylsd-pipeedin4G1-4a,8/8 @b ieiFangBroBHIpithiigsinWhi ch a
100 M of waf er ids ded to destroy the excess of borohydride.

Subsequent |y rofurane is evaporated and the resulting ageoUs
sol ut i oPrepartd deiredhenistlt ofd{HiItmebyitenzylaiite randr (tispgH(d HeieBotyseizbypy 28,6-

magnesi her i S 0 -115C A7

1 Ctor t CEDHleb 8B sk Ry consRuf AILAD Banel 5. BerBEL T Pometidr b er - but
est er AVnp.248280°6f 0. 15 nol e of 4- oxo- pi peridi ne-1-carboxylic acid
tert-butyl ester (commercially available) and 0.15 nole of

tert-butyl carbazate in 250 mM of hexane is stirred for 18 h at RT. The
preci pi {\ét efcis}-4-(¢-Methoxym. 2dimethyir2 drdihydrosbenzofuyan-fryhh2-piperidin-4 yirags@ga- A8,

(cis)-2-(3, t@tr&f&?&hﬂ@h@@dﬁzﬂyh%ﬁéh%.@crﬁoﬁfé rahydrobenzoic acid Prepared as
descri bed in VW98

(cis) - 257ERaad {fogy 4’?55&'%‘15%?\'?5\}'950:212,'?',mSt,hE'Jt’ BethanbenzelenAopEboed)-d 2. 3 ey as
descr i bieghzoit ab @8drthEbddmnpodkOA10) &1 BprogarioRas3ddstibyd lfd?-camBOLdB Nt Avser evaporatlng
e RSB AR O BLRBN ot e dsbll A 32l S0 BSbShald. FRET O

as descrlbed I'n
dichlormethane layer is drled over magnesium sulfate and evaporated. The residue is dissolved in di-

chloromethane and after the addition of a solution of hydrochloric acid in ether, the compound precipi-
tates. M. p. 288-290°C

A4, (4aS,8aR)-2-[1-(2-Chloro-acetyl)-piperidin-4-yl]-4-(3,4-diethoxy-phenyl)-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one

A solution of 15 mmol of chloroacetylchloride in 10 ml of dichloromethane is added to a solution of 15
mmol of starting compound A2 and 8 ml of trietylamine in 50 ml of dichloromethane at 0°C. After
complete addiotion, the mixture is stirred for another 45 min after which 50 m! of water is added. The
dichlormethane solution is dried over magnesium sulfate and evaporated. The residue is purified by
chromatography. Elution with a 2/1 mixture of ethyl acetate and petroleum ether (60-80°C).
Crystallisation from hexane. M. p. 135-136°C

A5, Piperidin-4-yl-hydrazine dihydrochloride

A mixture of 0.1 mole of 4-(N'-tert-Butoxycarbonyl-hydrazino)-piperidine-1-carboxylic acid tert-butyl
ester (starting compound A6) and 150 ml of concentrated hydrochloric acid is heated at 90°C for 60 min
after which the clear solution is evaporated. The residue is washed with tetrahydrofurane, filtered off
and dried under vacuum. M. p. 256-259°C



-20 Comrercial utility The conpounds according to the invention have useful
phar macol ogi cal properties which make them industrially utilizable. As

sel ect i vewoyelos4ssnucl eot i de phosphodi est erase (PDE) i nhi biPCarEP02/01547
(specifically of type 4), they are sui.tighl e on the one hand as bronchi al

t herapeutics (for the treatnment of airway ob- structions on account of
their dllatlng action but also on account of their respiratory rate- or
resplra§g éﬁigégghecreag|no action) and. for the reana[ of erectlle
dysfunc ¥ ygaropnyihydiazing)pig ; xyli €BH t he ot her
hand es pmmladf lysolition dfberohydeide nﬁerttar@arotriremer(de mm) lsrslqsw zhddédl Itoaar salftioadf 0.12

infla r of, the
ski n, mg&%@héf |‘pn& s'% eﬁa'g?nyf ‘;Vedtrazono p'pe c}lnan{ %E{%np OP é(%'ﬁe j %tcﬁr;[ s(StaWﬁ ch
ar e nedredndp7niediogtrdras @wmamrdmr@teawﬂeqonm eqjﬂltwnethetmiatum i astiregfor
factor) not%? %hfnmogﬂeﬁ: vﬁ’ﬁdhd dl%b' r}ﬁ%ﬁ %Qtér %ug eé‘st&'o%%@t (h'ee%%ﬁssa&d%ororydrld

I ns, a-

prostagl a yt oki nes, interl eukins,

gamma- i ﬁ@@ﬁﬂl@ﬁ%thettﬁmdfﬁé@f@slﬁ SveRpEaterdt a'ﬂdl' Ki=) feélﬂltlrtﬁxwe\dﬁ ﬁ@‘e@n rextipeied ylﬂand
pro- teas@gietrlen AkbH yisPRb Sbent menegmamhh@@ﬁataqmmurrwevtagor%@ M. @WQQM% are
di stingui shed by a low toxicity, a good enteral absorpti hi g

bi coavail ability), a large therapeutic breadth and the absence of

si gni fi pant wfjedawcfx‘yemﬁnylrmdmem)rﬁpe@‘mrfeheéarrbd?@lfc h&lbitdit-bitRespgroperti es,
the co n nventlon can. he oyed. hunma d
veter | IR ErRARL S pdrpariomed canens SEnds B BietYSiroely R o,

f or t heand ¢0.¢@atterdf t@{HﬂJtmam:ahgtbaxiZ@ of ofthegarfed$ biowedrigr 18 h BEBTEBe meuditetednd
chroni cqfldy Rakk b Lﬁ’]ﬁeNAHW {% 3 allergen-induced) airway disorders
of varying origin e?’br onchi ergic bronchitis, bronchial asthma,
enphysema, COPD); dermatoses (especially of proli fer ative, inflammatory and
al I ergi Qstyp s& §|arﬁ§.eth9§ dn2&y131,8, 5 Bl ﬁ)obeﬁ%&:n&mdl al l'er gi g contact
eczenmm, at npl ex, sunburn,

prur i tuEreP?fe? ﬁ%deéﬁrdfﬁér'ﬂ W&’Pa/ﬁ?@é al opeci a areata, hypertrophic scars,

di scoid lupus erythematosus, follicular and w despread pyoderm as,

endogenqus a us acne, . acne sac and ot her proliferative,
ianarméyory&‘f).?ig'.gT eq"i”i,y 5%%133&%9@&2@@%@&&' ! ‘ﬁ' whi ch are based on an
ex- cesBiepaed e dmmsibedfin WNB9/amgbs| eukot ri enes, for exanpl e di sorders of the
arthritis type (rheumatoid arthri- tis, rheumatoid spondylitis,
osteoarthritis and other arthritic conditions), disorders of the inmune
syst em AtQI OSis D yelrerg Reatimethyly7-mgthakybenzofyan-deasbonmdlels?,8.61tetrahlyivog r af t
rejections, gémgig and shock (septic shock, endotoxin shock, gramnegative
sepsi s, toxiT shock syndrone and ARDS (adult respiratory d| stress
syndron‘é')e}’ara‘iﬁas ‘éﬂ%@egéh‘é@a?/ﬁi@@ i nfl anmations in the gastrointestinal
region (Crohn's disease and wulcerative colitis); disorders which are based
on allergic and/or chronic, immunological false reactions in the region of
t he upper airways (pharynx, nose) and the adjacent regions (paranasal

si nuses, eyes),




such as allergic rhinitis/sinusitis, chronic rhinitis/sinusitis, allergic
conjunctivitis and al so nasal polyps; but also disorders of the heart

whi ch carwbe2nessst ed by PDE i nhi bitors, such as cardi ac i mexfEPoz0EBSHTY, oOr
di sorders which can be treated on accourgg.of the tissue-rel axant action of
the PDE inhibitors, such as, for exanple, erectile dysfunction or colics
of the kidneys and of the ureterscohnfpfifiqfililyon W th kidney stones. In
addi tion, the conpounds of the invention are useful in the treatnment of

di abetes insipidus and conditions associated with cerebral netabolic
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conmpounds according t invention Is adm ni stered
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to an agpd sheis0f manufacture, which conprises packaging material and a
phar maceut | cai agent contained within said packaging nmaterial, wherein the
pharmaceutical agent is therapeutically effective for antagonizing the
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one or, g,eﬁggn éndgm Slm?f’sdl?)?rg?rtci\r%ﬂu?rgngﬁ 05%%&(‘510%8’ er?'ﬁé”?”r‘ib/@%?f"@ﬁh'g%
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to the invention (= active conmpounds) are ei
and other proliferative, inflammatory and allerdic skin disorders; disorders which are based on an ex-

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 tréated 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-



enpl oyed as such, or preferably in conbination with suitable pharnmaceuti cal
auxiliaries, e.g. in the form of tablets, coated tablets, capsules,
supposi t owDe3/06458t ches, enul si ons, suspensions, gels or s®CWEPONG1547t he
active conmpound content advantageously bgi.ng between 0.1 and 95% The
person skilled in the art is famliar with auxiliaries which are suitable

for thendggis @lgedég)ahm@lliﬂpﬁﬂhent fa%d@éie@tm{ﬁ%r%oﬁ@ GREMe @f miliistaRK 88hdntia;
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i nhal er asy/&tpesphusaslof iinBsste dshedly @ inBssed Glehtidhe@ Ompounds the adni ni stration
forms additionally contain the required excipients, such as, for exanple,
propellants (e.g. Frigen in the case of netered aerosols), surface-active
subst andksinvetion alsd refates, to dtealselof the rcsmpqmnésmcmaitnb Vet irfveastion formigsproductidnedts
(e.g. | i at f.urt her
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right as possible for the patient. In addition he Use adapt ors
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ol umatic(r and automatic devices enmitting a puffer spray

{nhal or SO0l e Fhvgften ity B 2rGin i eBHE P e domagie Pracgns matsndiang
Di skhal empparinacdrtitahdgei ContainebLwithivhaldgrackadgingrmadtérial, whbr@indhe ﬁiﬁfﬁmzﬁdeb’ﬁdl agant is
i ni oPePPaRak AOAD E8 b Bodingdnd drecs ot e iRl Rgie S brE o8l rnst sy
der mat 04 é2DE4) ramefoainauhrisy mptaror o ien § DEé-nteldisted rwsemitet, end whegein thepackagiog irate-

adm ni stig-combitel B 1dbBEor pQEi{gﬁansérh\Qﬁl@n nﬂa%téﬁﬂﬁ%é &Qu%%g’éw id ﬁbtélhﬁ’ fofnglre-

topi cal application. roducti on pm&* I canent’s, ounds
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insert otherwise parallel or resemble what is generally regarded as standard packaging material, labels

and package inserts for pharmaceuticals having related utilities.

The medicaments are prepared by processes which are known per se and familiar to the person skilled
in the art. As medicaments, the compounds according to the invention (= active compounds) are either
employed as such, or preferably in combination with suitable pharmaceutical auxiliaries, e.g. in the form
of tablets, coated tablets, capsules, suppositories, patches, emulsions, suspensions, gels or solutions,

the active compound content advantageously being between 0.1 and 95%.

The person skilied in the art is familiar with auxiliaries which are suitable for the desired pharmaceutical
formulations on account of his expert knowledge. In addition to solvents, gel formers, ointment bases
" and other active compound excipients, for example antioxidants, dispersants, emulsifiers, preservati-

ves, solubilizers or permeation promoters, can be used.



formul ati ons. Suitable pharmaceutical fornulations are, for exanple,
powders, enul sions, suspensions, sprays, oils, ointnents, fatty ointnents,
creans, paotese4sgel s or sol utions. The nedi canent s accor diPOg/FPo2/015¢7
invention are prepared by processes knowm-per se. The dosage of the active
conmpounds is carried out in the order of magnitude customary for PDE
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in the case of systemc therapy (p.o. or i.v.) is between 0.03 and 3 ny/kg
per day. WO 02/ 064584 PCT/ EP02/ 01547 -23. Biological investigations The
second Awssogeratioy cii be AvFed oUAMP) exespigeby prlesswmdriven jit rivniiers argiltrasonic at-
infla Q&Y. Fif \)a éb%l%t/ pFHEEl%E{ LarfBh hiterelirds QE%r G;r% SO ahnﬁmggrgt%q oy
expressed in ce e Initiation and aga-
|anann@@ﬂmye@P§@9§@§W%mﬂﬂ@%@Wh%ﬁ@”@?Eﬁﬁﬁdt in Phosphodlesterase

I nhi bitors", 21-40, ,The Handbook of Innunopharnacology Academi c Press,
1996), and |ts |nh|b|t|on | eads to an increase of the |ntracellular CAMP
concent PEREERY QA dherifbpieriysteRaisthi Bidionio B ackve emppundstihs adminitirfiFEo8Bunes s
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proi nfl amat ory responses can be neasured. Exanpl es are the superoxide
production of neutrophilic (C Schudt et al., Arch Pharmacol 344: 682-690,
1991) oForetbs pwrepstes| df dnhelatiortat Izig miehereal aaparatuggsiare avaiable i aihich B4rosgg of 831,
1995) g5 %h%fﬁc%ssnzé’@ncﬁb %@ra% dRARHIRIErES usiHg alifhRlan&NBAMNEE which is as

chenllunlnescence the Synthesis of tunmor necrosis factor-a in
monocyt BNt appessile f?ﬁé@eeéatﬁi‘t deaditionite theetsesof (adapipigeprasersapxpandsrs) ang pear- -

Phar macelapdd tontddeks 484, NéSiforeandiulalid®natdy dﬁhﬂi’a‘tlc feeieds dhigih@R dutier Sptdy 386,
1999). In addi tion, the |nnunonndulatorégﬁotentlal of PDE4 inhibitors iIs
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t he conpaisnes according to the invention is thus a central indicator for
t he suppression of inflammatory processes. Method for neasuring inhibition
of PDE4 activity PDE4 activity was determ ned as descri bed by Thonpson et
al . (Advor@yectreaioesit oRiesmai0ses6ihe 9@mpaL@FDIccording to the invention are in particular administe-

red in the form of those medicaments which are suitable for topical application. For the production of

the medicaments, the compounds according to the invention (= active compounds) are preferably
mixed with suitable pharmaceutical auxiliaries and further processed to give suitable pharmaceutical
formulations. Suitable pharmaceutical formulations are, for example, powders, emulsions, suspensions,

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

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. or i.v.)

is between 0.03 and 3 mg/kg per day.



wi th sonme nodifications (Bauer and Schwabe, Naunyn-Schm edeberg's Arch
Phar macol 311: 193-198, 1980). At a final assay volune of 200 pl (96well
m crotitewOopkatessd the assay m xture contained 20 nM Tri PCrEHTOKY] 5 mM
MyCl2, 0.5 pM cAWP, [3H] cAMP (about 30,088Q cpm assay), the test conpound
and an aliquot of cytosol from human neutrophils which mainly contains
PDE4 activity as described by g | Bledtigatidd¥aunyn- Schm edeberg' s Arch
Phar macol 344: 682-690, 1991); e -specific inhibi- tor Mtapizone (1
pM was included to suppress PDE3 activity originating from contam nating
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g Biochem Pharmacol 57 965 973 1999) Substances which inhibit the secretlon 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, [*H]cAMP (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 uM) 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 HCl was added to stop the reaction
and the assays were left on ice for about 10 min. Following incubation with 25 pg 5'-nucleotidase (Cro-

talus atrox snake venom) for 10 min at 37°C, the assays were loaded on QAE Sephadex A-25 (1 ml bed



12 10.79 13 10.03 14 10.33 15 10.27 16 10.50 17 10.51 18 10.32 20
10.40 21 9.69 22 9.37 23 10.80 24 10.63 25 10.19 27 10.37 28 10.24
29 10. 87 wBbh20648+ WO 02/ 064584 PCT/ EP02/ 01547 -25 Pat ent PCTAIPOB01547
Compounds of fornmula I, RO N NN R3 Q24R2 RL in which Rl and R2 are both
hydrogen or together forman additional bond, R3 represents a benzene

der i vatvolgnePfThé aslomhawérd)eludd vith)2 it B mMREmmaniunk formiad®)(pH 6.0) and the eluate was
counted for radioactivity. Results were corrected for blank values (measured in the presence of dena-
tured protein) which were below 5 % of total radioactivity. The amount of cyclic nucleotides hydrolyzed
did not exceed 30 % of the original substrate concentration. The IC;, -values for the compounds ac-
cording to the invention for the inhibition of the PDE4 activity were determined from the concentration-

inhibition curves by nonlinear-regression.

The inhibitory values determined for the compounds according to the invention follow from the following

table A, in which the numbers of the compounds correspond to the numbers of the examples.

Table A
Inhibition of PDE4 acitivity [measured as -loglC;, (mol/l)]

compound | . -Iogl‘Cso'ﬁ;
7 10.28
8 10.18
9 10.65
10 9.57
11 10.34
12 10.79
13 10.03
14 10.33
15 10.27
16 10.50
17 10.51
18 10.32
20 10.40
21 9.69
22 9.37
23 10.80
24 10.63
25 10.19
27 10.37
28 10.24
29 10.87
31 9.20




R7 R8 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-cyclwealosapss 3- 7C- cycl oal kyl met hoxy, or 1-4C-al koxy RaiT@EPO2/815¢DM
pletely or predom nantly substituted by.dsl.uorine, 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 com
pletely or predom nantly substitut gshidi cfaii@ri ne, R7 is 1-4Cal kyl and R8
i s hydrogen or 1-4C-al kyl, or wherein WO 02/ 064584 PCT/ EP02/ 01547 -26 R7
and R8 together and with inclusion of the two carbon atons, to which they
are bonded, forma spiro-linked 5-, 6- or 7-nmenbered hydrocarbon ring,
optionally.interrupted by an oxygen or sul- phur atom RO is 1-4C Al kyl,
-5(0)2-R <9°”1P§E'd£sé’?§°6ﬂﬂ’j‘%- R11, -(CH2)m S(O) 2-R12, -C(O RL3,
-C(O-(CH2)n-R14, -(CH2)m C(O -R15, Hetaryl, Aryll or 1-4C al kyl-Aryl 2,
R10 is 1-4C al kyl, 5-dimethyl ami nonapht hBRi n-1-yl, -N(R16)R17, phenyl or
phenyl substituted by R18 and/or R l1is -N(RL6)R17, R12 is

-N(R16) RI 7, R13 is 1-4C-al kyl, hydrgxycaxbonyl -1-4C-al kyl, phenyl, pyridyl,
4-et hyl - pi perazin-2,3-dion-1-yl or \-N(RI6)R 7, R14 is -N(R16)R17, R15 is
-N(R16) R17, phenyl, phenyl substitut y R18 and/or R19 and/or R20, R16
and R17 are independent from eac_offher hydr ogen, 1-7C- al kyl,

3-7C-cycl oal kyl, 3-7C-cycl oal kyynmettayl , phenyl or phenyl substituted by
R18 and/or R19 and/or R20, B34 R17 toget her and with inclusion of
the nitrogen atomto which they 3 onged, forma 4- norpholinyl-,
1-pyrrolidinyl-, 1-piperidinyl-, xantydr oazepi no- or a

1- pi perazinyl-ring of for- mula

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

§ @ g ) ®

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 com-
pletely or predominantly substituted by fluorine,
R6 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, or 1-4C-alkoxy which is com-
pletely or predominantly substituted by fluorine,
R7 is 1-4C-alkyl and
R8 is hydrogen or 1-4C-alkyl,

or wherein



-INN-R21 wherein R21 is pyrid-4-yl, pyrid-4-ylnethyl,

1- 4C- al kyl - di met hyl am no, di nmet hyl am nocar bonyl net hyl ,

N- net hyl -wopensdsh- 4-yl , 4-norphol i no-et hyl or tetrahydrofrararo2enhmet hyl ,
R18 is hal ogen, nitro, cyano, carboxyl,-26~4Cal kyl, trifluoromnethyl,

1- 4C- al koxy, 1-4C-al koxycarbonyl, am no, nono-or di-1-4C- al kyl am no,

ami nocar bongrl ard R€taakiyd aiie ﬂl‘:éiuﬁiﬁﬂl BraheDivo GBBET K6mélita which they are bonded, form a

A B IR i sl BHSRSRe S Piamk S ppiec by o oden s

t hi eno-[ 2, Spmurp;ommdln 4- yI 1- net hyl - 1H—pyrazo|o [3,4-d] pyri mdin-4-yl,
thi- azglyl |1

substi t ﬁtb edlsb+ E%ﬂ@%} #é%&lgﬁnﬁ’ﬂ%ﬂM $Tiy¢6)2 %ﬁe n@@qﬁﬁ%eﬁﬁ) @H’SS%H ut ed
by R18 and/ dEHR;LQ O)Zaﬁxtjetah‘lk 6M101T6F40731W~A'M2 4-(1, 2, 3- _ _

t hi adi a X rom
| ar9h. 440 BREAmelh bR BohAREORE, K1 ity ER T 4 T
27 2 Conp8IR18f formula | according to claim1, in which R and R2 are
bot h hydnoggnn@iefraget her forman additional bond, R3 represents a benzene
derlvat%e of ftormula (a) or (b) R4 R6 R5 (a) p (b) R7 R8 wherein R4 is

1-4C al g(y SoMRASIE koxy which is conpletely or predom nantly substituted

by fluoRideis 188-alkgl, lhydfoxdakoKyl1-4-akyt, ChtehRalpk@yy/ , 4-SthyiGideyeinand-Kigh- ﬁrlyt Rexy,
or 1-4C-aik % é’?’% .Fh is com pletely or predom nantly substituted
fluorine, qui $ 4C- al koxy, 3 5C-cycl oal koxy, 3-5C-cycl oal kyl net hoxy, or
1- 4C- al R@é(yIS\AN(R‘Jﬁ)H‘Ii com

R15 is -N(R16)R17, phenyl, phenyl substituted by R18 and/or R19 and/or R20,

R16 and R17 are independent from each other hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl,
3-7C-cycloalkylmethyl, phenyl or pheny! substituted by R18 and/or R19 and/or R20, or R16 and
R17 together and with inclusion of the nitrogen atom to which they are bonded, form a 4- -
morpholinyl-, 1-pyrrolidinyl-, 1-piperidinyl-, 1-hexahydroazepino- or a 1-piperazinyl-ring of for-

mula (c)

—N  N—R21
_/
(c)

wherein
R21 is pyrid-4-yl, pyrid-4-ylmethyl, 1-4C-alkyl-dimethylamino, dimethylaminocarbonylmethyl,
N-methyl-piperidin-4-yl, 4-morpholino-ethyl or tetrahydrofuran-2-ylmethyl,

R18 s halogen, nitro, cyano, carboxyl, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl,
amino, mono-or di-1-4C-alkylamino, aminocarbonyl 1-4C-alkylcarbonylamino or mono-or di-
1-4C-alkylaminocarbonyl,

R19 is halogen, amino, nitro, 1-4C-alkyl or 1-4C-alkoxy,

R20 is halogen,

Hetaryl is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl, 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl, thi-
azolyl, imidazolyl or furanyl,

Aryl1 is pyridyl, phenyl or phenyl substituted by R18 and/or R19,

Aryl2 is pyridyl, phenyl, phenyl substituted by R18 and/or R19, 2-oxo-2H-chromen-7-yl or 4-(1,2,3-
thiadiazol-4-yl)phenyl,

n s aninteger from 1to 4,

m is an integer from 1 to 4, .

and the salts of these compounds.



pletely or predom nantly substituted by fluorine, R7 is 1-4C al kyl and R8
is hydrogen or 1-4C-alkyl, or wherein R7 and R8 together and with

i ncl usi orwofo2bus8¢ wo car bon atons, to which they are bonded]/Hroz/onsa7
spiro-linked 5-, 6- or 7-nmenbered hydrocar-bon ring, optionally interrupted
by an oxygen or sul- phur atom R9 is -S(0O 2-R10, -S(O 2-(CH2),,-R11,
(CH2)m S(O 2 R12, -C(OR13, -C(O-(CH2)n-RI4, -(CH2)m C(O -R15, Hetaryl,
Aryll or 1-4C alkyl-Aryl2, RIOis 1-4C-alkyl,

5-di net hyl am nonapht hal i n-1-yl, -N(R16) R17, phenyl or phenyl substituted by
R18 and@/ ceonbondsRf foringla | dgcRUBRIAdaim 1Rb2vhich - N(R16) Rl 7, R13 is 1-4C al kyl,
hydr oxyear, = 1= 4C i ‘

4 et hyi ?Eiaﬁﬁf‘%%ﬁb.%ﬁq‘:@ 'i?rk%'#n?rf%%%c’rm-Q%(l%@@“ﬂlb‘??d’ R14 is -N(RI6)RL7, R15 is

- N( R16) RETerreseats plbenshe dgivatvass farmule & obp) R18 and/ or R19 and/ or R20, R16
and R17 are independent from each other hydrogen, 1-7C- alkyl,

3-7C-cycl oal kyl, 3-7C-cycl oal kyl net hyl or phenyl, or R16 and R17 together
and with inclusion of the nitrogen WO 02/ 064584 PCT/ EP02/ 01547 -28. atom
to which they are bonded, forma 4-norpholinyl-, 1-pyrrolidinyl-,

1-pi peridinyl-, 1-hexahydroazgpto- or a 1-pi per/z Nyl -ring of fornula (c)
-N NR2'1 wherein R21 i i L pyri d-ggyLfre '

1- 4C- al kyl - di net hyl am no, di ne am hocar bonyl
N net hyl - pi peri di n-4-yl, 4-norphol i np-ethyl or te
R18 is hal ogen, nitro, cyan®s carbd®)l, 1-4C al kgl
1-4C- al koxy, 1-4C-al koxycarbonyl, am no, nono-or
am nocar bonyl 1-4C- al kyl carbonyl am no or nono- oR7i
1- 4C- al kyl am nocar bonyl, R19 is hal ogen, am no, an;ar 0, 1-4C-al kyl or
1- 4C al koxy,

W
.

ra S/dr of uran- 2-yl net hyl ,
ri f(R)or onet hyl ,

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-aikoxy which is com-
pletely or predominantly substituted by fluorine,
R6 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, or 1-4C-alkoxy which is com-

A pletely 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-, 6- or 7-membered hydrocarbon ring, optionally interrupted by an oxygen or sul-
phur atom,

RO is -8(0),-R10, -S(0),-(CH,),-R11, = -(CH,),-S(0),-R12, -C(O)R13, -C(O)-(CH,),-R14,
-(CH,)-C(0)-R15, Hetaryl, Aryl1 or 1-4C-alkyl-Aryl2,

R10 is 1-4C-alkyl, 5-dimethylaminonaphthalin-1-yl, -N(R16)R17, pheny! or phenyl substituted by R18
and/or R19,

R11 is -N(R16)R17,

R12 is -N(R16)R17,

R13 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or
-N(R16)R17,

R14 is -N(R16)R17,

R15 is -N(R16)R17, phenyl, phenyl substituted by R18 and/or R19 and/or R20,

R16 and R17 are independent from each other hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl,
3-7C-cycloalkylmethy} or phenyl, or R16 and R17 together and with inclusion of the nitrogen



R20 is hal ogen, Hetaryl is pyrimdin-2-yl, thieno-[2,3-d]pyrimdin-4-yl,
1-nmet hyl -1 H pyrazol o-[3,4-d] pyrimdin-4-yl, thi- azolyl, imdazolyl or
furanyl, woykMDedss4 pyridyl, phenyl or phenyl substituted byCREPIZOGADr R19,
Aryl2 is pyridyl, phenyl, phenyl substi-tzgt.ed by R18 and/or R19,

2- 0X0- 2H-chronen-7-yl or 4-(1,2,3- . thiadiazol-4-yl)phenyl, nis an
integer frogoh td which ﬁhéysaaé\ Uoﬁ@éi‘gefbrrrﬁ r M-tokpRolthy-, arw”bﬂaﬁ]yrsalﬂp‘ﬁpeﬂém -hese
conmpounds. ,? ounds of formula I, ﬁrdlngtocalml in which R and
R2 are both H?%%WQB'PO'%S&H‘P@F&F’%' FRe QN OIHA €1 onal bond, R3 represents a
benzene derivative of formula (a) or (b) R4 R6 R5 (a) p (b) R7 RS
wherein R4 is 1-4C-al koxy or 1-2C-al koxy which is conpletely or

predom nantly substituted by flyoriye, WO 02/064584 PCT/ EP02/ 01547 - 29
R5 is 1-4C-al koxy, R6 is 1-2c&-A kox)N-eiR2H- 2C- al koxy which is conpletely or
predom nantly substituted by flNorifie, R7 is nmethyl and R8 is hydrogen,
or wherein R7 and R8 together and with i @I usi on of the two carbon atons,
to which they are bonded, forma spiro-linked cycl opentane, cycl ohexane,
t et rahydr of 56%\@ or tetrahydropyran ring, RO is 1-4Calkyl, -S(O2-R O
-S(O)Z(CHZ‘gd -C(OR13, -C(O-(CH2)n-RI4, -(CH2)m C(O-RI5  Hetaryl,
Aryll or 1- EZj.gﬁ |py|1|d 45;(y|y|pg(r|d Riymethyl, 11-4Cakiylidirethylamino,  dimethylaminocarbonylmethyl,

Smgl ma}??lll 5 lgérlaﬁll L4 i A phollngl-(elﬂ}l@r %Zhyd%&glyb nyetrRrhenyl substituted by
i S -
is halogen, mtro cyano carboxyl, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl,

amino, mono-or di-1-4C-alkylamino, aminocarbonyl 1-4C-alkylcarbonylamino or mono-or di-
1-4C-alkylaminocarbonyl,

R19 is halogen, amino, nitro, 1-4C-alky! or 1-4C-alkoxy,

R20 is halogen,

Hetaryl is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl, 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl, thi-
azolyl, imidazolyl or furanyl,

Aryl1 is pyridyl, phenyl or phenyl substituted by R18 and/or R19,

Aryl2 is pyridyl, phenyl, phenyl substituted by R18 and/or R19, 2-oxo-2H-chromen-7-yl or 4-(1,2,3-

. thiadiazol-4-yl)phenyl,
n is an integer from 1 {o 4,
m is an integer from 1 to 4,

and the salts of these compounds.

3. 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

R5 (a) 0. (b)

R7
R8

wherein

R4 is 1-4C-alkoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine,



R13 is 1-4C-al kyl, hydroxycarbonyl - 1-4C-al kyl, phenyl, pyridyl,

4-ethyl -piperazin-2,3-d ion- 1 -yl or -N(RL6)RLl7, R14 is -N(RLl6)R17, R15

i s - N(RLeWBDZ/06458enyl , phenyl substituted by R18 and/ or RPeTAPdZ/0r54R20, R16
and R17 are independent from each ot her-29ydrogen, 1-4C-al kyl, phenyl or
phenyl substituted by R18 and/or R19 and/or R20, or R16 and R17 together
and w th i nRbusi-o0aRbxyl he nitrogen atomto which they are bonded, forma

Formuta () Fotn-RopSnine el Wi Tt Or o ente PHinsed . Brne

di met hyl am R@is rietdyCaad kyl , di net hyl am nocar bonyl net hyl ,

N-et hyl - pi ggEd h%% 4-yl, 4-norpholino-ethyl or tet’rahydrof uran- 2-yl met hyl ,
R18 i s hal ogen, tgrd 1- 4C al kyl, trifluoronmethyl, 1-4C al koxy or

1-4C- al koxy@wftﬁmﬂyl R19 is hal ogen, am no, nitro, 1-4C- alkyl or

1-4C- al kc’XYR7 BePrb %ggﬂé%@ 'Wlth H%I'bé\f)ﬁ’ of tHeﬁwQ%r’oSﬂ HAbhs, % Whieh they are bonded, form a

t hi eno-[ 2, 3-d] pyri mdin-4-yl
H pyr azol o- fFBrOZl‘UEﬁdﬂ’ﬁlPWﬁ”@ﬁ”ﬂh%C‘Wexa”eAWPﬂWdio@rWrOF tpyrehydptesis) Fingr  phenyl
subst i tRDEdlsbe@éﬁyl 951’6259222105 swyzi(d JhrRﬂhQﬁ(Yi R1spft§(®ykor$vb$ﬂ4l t@Hgdd@cy) FE%-B
2- 0X0- 2H-ch orre[‘n g %C ijs i adi azol heny , nis or 2, m
is 1 or 2, VALY GH‘ ‘tAFY e conpounds. V\D 02/ 064584  PCT/ EP02/01547 -
30 4. Rodpiursalkfl, Fdimetylanihor@pbibaliding -N@R16)RaT Phény! biphahyl elibsRlteahd R, ar e
bot h hy gen ether forman additional bond, R3 represents a benzene
derlvatﬁ\qlp %N&G%@?a a) or (b) RARG R5(a) p (b) R7 R8

R13 is 1-4C-alkyl, hydroxycarbonyl -1-4C-alkyl, phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or

-N(R16)R17,

R14 is -N(R16)R17,

R15 is -N(R16)R17, phenyl, phenyl substituted by R18 and/oth19 and/or R20,

R16 and R17 are independent from each other hydrogen, 1-4C-alkyl, phenyl or phenyl substituted by
R18 and/or R19 and/or R20, or R16 and R17 together and with inclusion of the nitrogen atom to
which they are bonded, form a 4-morpholinyl ring, a 1-piperidinyl ring or a 1-piperazinyl ring of

formula (c)

—N  N—R21
/
(©)

wherein
R21 is pyrid-4-yl, pyrid-4-yimethyl, dimethylamino-1-4C-alkyl, dimethylaminocarbonylmethyl,
N-methyl-piperidin-4-yl, 4-morpholino-ethyl or tetrahydrofuran-2-yimethyl,

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

R19 is halogen, amino, nitro, 1-4C-alkyl or 1-4C-alkoxy,

R20 is halogen,

Hetary! is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl or 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl,

Aryl1 is pyridyl, phenyl or phenyl substituted by R18,

Aryl2 is pyridyl, phenyl, phenyl substituted by R18, 2-oxo-2H-chromen-7-yl or 4-(1,2,3-thiadiazol-4-
yhphenyl, '

n is 1or2,

m is1or2,

and the salts of these compounds.



wherein R4 is 1-2C-al koxy or 1-2C-al koxy which is conpletely or

predom nantly substituted by fluorine, R5 is 1-4C al koxy, R6 is

1- 2C- al kowy oat6E8LC- al koxy which is conpletely or predon mamtHPg2/e1sbst it ut ed
by fluorine, R7 is nmethyl and R8 is hydoegen, or wherein R7 and R8
together and with inclusion of the two carbon atons, to which they are
bonded, 4f aoMpaundspF fofmild Ndcestdisy & e nt @ddichcycl ohexane, tetrahydrof urane or

tetrahydro nring, ROis -50)2-R O -5(0)2-(CH)n-R11, -C(O R13,
-C(O)-(%11435&/'%&28bP{A%!@’fPRWé%g?%i%‘,gr”F@%%drdﬁ}'P,aq)%'|| or 1-2C-alkyl -Aryl 2, RO
I S 1- 4CRaldpydsents a demehdydrantivaohfapitd@) omb)l- yl , - N(R16) Rl7, phenyl or phenyl
substituted by R18, Rll1l is -N(R16)R17, R13 is 1-4C-al kyl,

hydr oxycar bonyl - 1- 4C-al kyl , phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-
-yl or -N(R16)R1l7, R14 is -N(RI6)Rl7, R15 is -N(RL6)R17, phenyl, phenyl
substituted by R18 and/or R19 and/or R20, R16 and RI 7 are independent from

each ot her hydrogen, 1-4C al kyl—ar phenyl, or R Ad R17 to- gether and
wi th inclusion .of the ni ynto whi cgﬁ &\ bohded, forma
4-or phol i nyl -,  1-pi perith ny a 1+ pi per ny g of formula (c) -N

NR2'1 wherein WO 02/ 064584 is pyrid-4-yl,
pyrid-4-yl methyl, 1-4GC al kygstli met §8) ami no, di meghyl ani nfigar bonyl net hyl ,
N- net hyl - pi peridi n-4-yl, 4-norpholino-ethyl or teéetsahydrofuran-2-ylnmethyl,
R18 is hal ogen, nitro, 1-4C-alkyl, trifluoronet g 1-4C-al koxy, R19 is
hal ogen, am no, nitro, 1-4C-al kyl or 1-4C-al koxy, R20 is hal ogen, Hetaryl
is pyrimdin-2-yl, thieno-[2,3-d]pyrinidin-4-yl oR8l-methyl-1
H pyrazol o-[ 3, 4-d]pyrimdin-4-yl, Aryll is pyridyl, phenyl or phenyl
substi t yped, by R18, :
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,
R9 is -§(0),-R10, -S(0),-(CH,),-R11, -C(O)R13, -C(O)-(CH,),-R14, -(CH,),-C(O)-R15, Hetaryl,
Aryl1 or 1-2C-alkyl-Aryl2,
R10 is 1-4C-alkyl, 5-dimethylaminonaphthalin-1-yl, -N(R16)R17, pheny! or pheny! substituted by R18,
R11 is -N(R16)R17,
R13 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, phenyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or
-N(R16)R17,
R14 is -N(R16)R17,
R15 is -N(R16)R17, phenyl, phenyl substituted by R18 and/or R19 and/or R20,
R16 and R17 are independent from each other hydrogen, 1-4C-alkyl or phenyl, or R16 and R17 to-
gether and with inclusion of the nitrogen atom to which they are bonded, form a 4-morpholinyl-,

1-piperidinyl or a 1-piperazinyl-ring of formula (c)

—N  N—R21
(c)

(J

wherein



Aryl2 is pyridyl, phenyl, phenyl substituted by R18, 2-o0xo-2H chronen-7-yl
or 4-(9,2,3-thiadiazol-4- yl)phenyl, nis 1 or 2, mis 1 or 2, and the
salts of wbhageesesssrpounds. 5. Conpounds of fornula | accor @écCa@ErPovoskai m 1,
in which Rl and R2 together form an addguiti onal bond, R3 represents a
benzene derivative of fornula (a) or (b) RA R6 R5 (a) p (b) R7 R8

wh R4 1
mef[]s ; "o Rﬁl_;g8ls ‘b%o&h W’Wnd 4Jggnéu§/| 1462 |lﬂmsé4h lanﬁ@c; .2 §1E]1-36h§|@r_hﬁlblfé?56ﬁglmeﬁz/l is

- S(0
- (O - ( CH2) ety pl@% @mz‘sq %@e;ph?#fs erétréﬁ'rtfﬁ‘%lyd’f%‘Hf?“ -FYethyh - oc aI kyI Aryl 2,
RI bO i's Raeﬂlgsalalkydnémﬁ%il;mﬁlhwItﬁﬂﬂoﬁﬁ@&pfﬁrhalg-mko&yyI 1 phlen{I 4Cér IOEelnyl vl
substit . y roxycar bonyl - 1- 4G al kyl , pyridyl,
4- et hyl gﬁﬁep‘éﬁb“é'%’% gnigo. it °n1%cﬁﬁy€?rlﬁ @(ﬂf‘% YR17, Rl4 is -N(RL6)RL7, RI15 is
- N( R16) R, isphleggn, or phenyl substituted by R18 and/or R19 and/or R20, WO
02/ 0645§é‘ta§ﬁ{é§ﬁrﬁﬁé-?%5ﬁeno ?3 dﬁ}r‘? AN :%t‘f% r@@?%@ﬂﬁ% p&éﬂﬂ‘?‘ﬁ% ot her
hydr ogen, 3} rHenyl st it g
and/ or a0, 'SGVHCMmh%MldJFFE’l@Wt%@@ttMQQ‘bYdﬁ‘tﬁ WI th inclusion of the nit rogen at om
to whi ﬁi}:zt#&ed{m@f eph'aﬁwd&r@ %fﬁnbéﬂtlﬁe&byf‘fﬂﬂ@h@bkdlé’ﬂi -chrbmB97 9T oP4-Lr, P BRIAZHLIY

ring of orrrul wherein
yl peny,

n is1or2,
m is 1or2,

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 (a) or (b)

R4 R6

R5 (a) o (b)

R7
R8

wherein
R4 is 1-4C-alkoxy,
R5 is 1-4C-alkoxy,
R6 is 1-2C-alkoxy,
R7 is methyl and
R8 is hydrogen,
R9 is 1-4C-alkyl, -§(0),-R10, -C(O)R13, -C(0O)-(CH,),-R14, -(CH,),-C(O)-R15, Hetaryl, Aryl1 or
1-2C-~alkyl-Aryl2,
R10 is 1-4C-alkyl, 5-dimethylaminonaphthalin-1-yl, phenyl or phenyl substituted by R18,
R13 is 1-4C-alkyl, hydroxycarbonyl-1-4C-alkyl, pyridyl, 4-ethyl-piperazin-2,3-dion-1-yl or -N(R16)R17,
R14 is -N(R16)R17, '
R15 is -N(R16)R17, pheny! or phenyl substituted by R18 and/or R19 and/or R20,



R21 is dinethylam no-1 -4Cal kyl, R18 is hal ogen, nitro, 1-4C-alkyl or
1-4C- al koxycarbonyl, R19 is am no, R20 is hal ogen, Hetaryl is
pyri m di rwB-0gio¢458hi eno-[ 2, 3-d] pyri m di n-4-yl or 1-methyl - PCT/EP02/01547
H pyrazol o-[3,4-d]pyrimdin-4-yl, Aryli3is phenyl or phenyl substituted by
R18, Aryl1l2 is pyridyl, phenyl, 2-oxo-2H chronen-7-yl or
4]: ( 1,h2, Riblinadi1aaand ineﬂepyhdqnhﬁwgach ?‘thér&wdrol@én, 2,4CraItyS gﬂ;er@l or%helﬁ)n@uﬁéﬂ@xteﬂadyt S
of these co . n | according to claiml, in
i ch R S p BT REY B8 st e sBR T Rl Pl e sehipene
derivative afichdresatebopdgd, trm @) mBdhdRey! rilbor(aal)piggeréah)y! rifgf RBmulswrein R4 is
nmet hoxy or ethoxy, R5 is nmethoxy or ethoxy, R6 is nethoxy or ethoxy, R7
is nethyl and R8 is hydrogen, RO /s tVol uene-4-sul fonyl, nethanesul fonyl,
acetyl, 5-oxo-pentanoic acid, pyNjdi nNe=RR4carbonyl, tert-
but yl am nocar bonyl , phenyl am noca}xbau/yl , ‘
5-di nmet hyl am no- napht hal ene- | - sul f onyl , V\d‘ﬁZ/ 064584 PCT/ EP02/ 01547 - 33
4-ni trophenyl, pyridin-4-ylmethyl, norpholine-4-carbonyl,
2- (4- am no- $herei chl or ophenyl ) - 2-oxo- ethyl, 1-nmethyl-1
H pyrazol o[ 3, 4-d rimdin-4-yl, thieno[2,3-d]pyrimdin-4-yl,
pyri m di n- Z?W s J%W’W'éﬁf%%n- 7-yl met hyl , isopropyl,
mor phol iR18 4 igtataderxitroet-hglalkyiph eaetdmokyca@yhydi n- 3- yl met hyl
pyridi n2sylnethyl, pyridin-4-ylnethyl, 2-norpholin-4-ylethanoyl,
2-[4-(2-@? 'S%T%m no-

R20 is halogen, .

Hetaryl is pyrimidin-2-yl, thieno-[2,3-d]pyrimidin-4-yl or 1-methyl-1H-pyrazolo-[3,4-d]pyrimidin-4-yl,

Aryl1 is phenyl or phenyl substituted by R18,

Aryl2 is pyridyl, phenyl, 2-oxo-2H-chromen-7-yl or 4-(1,2,3-thiadiazol-4-yl)phenyi,

n is 1 o0r2,

m is1or2,

and the salts of these compounds.

6. 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 (@) o) (b)

R7
R8

wherein
R4 is methoxy or ethoxy,
R5 is methoxy or ethoxy,
R86 is methoxy or ethoxy,
R7 is methyl and
R8 is hydrogen,
RO is toluene-4-sulfonyl, methanesulfonyl, acetyl, 5-oxo-pentanoic acid, pyridin-4-yl-carbonyi, tert-

butylaminocarbonyl, phenylaminocarbonyl, 5-dimethylamino-naphthalene-1-sulfonyl,



et hyl ) - pi perazi n-1-yl ] - et hanoyl, isopropyl am nocar bonyl net hyl,

4- et hyl - pi perazi ne- 2, 3-di one-1- carbonyl, 4-(1, 2, 3-thi adi azol -4-yl -) benzyl

, 4- et hoxyoarlet’gd phenyl am no- 2- oxo- et hyl or am no- car bomrgiTrrPo2gis47 and t he
salts of these conpounds. 7. Conpounds -@3-fornula | according to claiml,
in which R and R2 together forman additional bond, R3 represents a

\l/a\gnzepe dRzrW%bhfeﬁymbyﬁmn%a}g@th(/la)npggom)4-&aﬁ]dm, 21%5amta:ﬁ-3gs-éimlc§%ﬁ_énfﬁﬁz-?ﬁ_
erein - | net no r e 1S X I oxy, | . 0OX
or ethoxy. R | RV PHRE R PRYHF dgn, Dol BT R an By FROT 880t het

and wi t h i ng2loxsRigehrofet-Agintetyl, c asobmpylat momholiha-yMiogdrethiiey prerethip n@d@idin-3-or m
a cycl open or. EYG] n_ r.i.ng, 'S Lol e-4-sul fanyl . . .
met hanesul f @ﬁ{%ﬁy! é\y(gfea%% ﬁ'qgti%@x%{”%g%tyg%ﬂ’saa'%?’a’!,‘b%ﬁg rylﬂa(qqlaﬂg)ﬁ'%%-%g’r"beéwwmot ert-
but yl am noceaihybpiyeraziphetreihamiyhoésapiopyigrhinocarbonylmethyl, 4-ethyl-piperazine-2,3-dione-1-
5-di met hyl agl pas nanhbhal ahescka SUbERPY! 4.etnBryilbb ind¥ okl 4 vags-hy |
mor phol i ne- 4-rcaryboir;1{y'| ) D ?4- amyr?o-%?S’-AéliechT%%%pmgw%ny%ggwétﬁﬁ;ﬁr,én[m;
1-met hyl - 1 FRRRIWENESIVL[ 3, 4- dj pyri midin-4-yl, thieno[ 2, 3-d] pyri midin-4-yl,
pyri m diy e YAlts of BesXdmpbbiflr onen- 7-yl met hyl , i sopropyl,

nmor phol i n- 4-yl - 2-oxo-et hyl, phenethyl, pyridin-3- ylnethyl,
pyridin-2-ylmethyl, pyridin-4-ylnmethyl, 2-norpholin-4-ylethanoyl,

2- [ 4- ( 27 dicorigayhdarss foemul@t degbrding tdeiazi, nwhickl ] - et hanoyl ,

i sopropyl am arbonyl met hyl. 4-ethyl - pi perazi ne- 2, 3-di one-1- carbonyl or
4-(1, 2, 1810 ggf"&%tg?r%f“y? -‘3%@%%??”"\/\0 02/ 064584 PCT/ EP02/ 01547 -34- and the
sal t s oR3tdpessents eparene gerivative of formula (a) or (b)

R4 R6

R5 (@) o (b)

R7
R8

wherein

R4 is methoxy or ethoxy,

R5 is methoxy or ethoxy,

R6 is methoxy or ethoxy,

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,

R9 s toluene-4-sulfonyl, methanesulifonyl, acetyl, 5-oxo-pentanoic acid, pyridin-4-yl-carbonyl, tert-
butylaminocarbonyl, phenylaminocarbonyl, 5-dimethylémino-naphthalene—1-sulfonyl,
4-nitrophenyl, pyridin-4-ylmethyl, morpholine-4-carbonyl, 2-(4-amino-3,5-dichlorophenyl)-2-oxo-
ethyl, 1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl, thieno]2,3-d]pyrimidin-4-yl, pyrimidin-2-yl,
2-oxo-2H-chromen-7-ylmethyl, isopropyi, morphol'in-4-yl-2-oxo-ethyl, phenethyl, pyridin-3-
yimethyl, pyridin-2-yimethyl, pyridin-4-yimethyl, 2-morpholin-4-ylethanoyl, 2-[4-(2-dimethylamino-
ethyl)-piperazin-1-yl]-ethanoy!, isopropylaminocarbonylmethyl, 4-ethyl-piperazine-2,3-dione-1-
carbony} or 4-(1,2,3-thiadiazol-4-yl-)benzyl,



8. Conmpounds of formula | according to one of the clainms 1, 2, 3, 4, 5, 6
or 7 in which the hydrogen atons in the positions 4a and 8a are

ci s- conf iworaveds4 9. Conpounds of formula | according to ece/EFD2/013¢7 cl ai s
1, 2, 3, 4, 5, 6 or 7 in which the absabgte configuration (according to
the rules of Cahn, Ingold and Prelog) is Sin the position 4a and Rin the

posi ti opg8a saitdor tERBREM g@f formula | according to one of the clains 1,
2, 3, 4, 5 6 or 7in ich R3 represents a benzene derivative of formula

(a). 11. Conpound of formula | according to claim1, selected fromthe
group QDI’\SbS]bd)u‘mgs of formula | according to one of the claims 1, 2, 3, 4, 5, 6 or 7 in which the hydrogen

(4aS, 8aR) - 0 h |)-2-11-(tpluene-4-sul fonyl)-piperidin-4-yl]-
ta 5. 5. oaene Ll abaloaRad BERrd S Rl

(4as, 8aR) 4- (3, 4- Di et hoxyphenyl ) - 2- (1- et hanesul f onyl - pi peri di n-4-yl)-4a,5,
8, 8a-t 1 0-1- ;

(425, sk CHHPAMEE: PRI TSI la 8Pt e iy 112,949, 0 pi7  yrich g spolte o,
ahydr o- 2Hcptigdralicadpgrordingrie the rules of Cahn, Ingold and Prelog) is S in the posmon 4a and Rin the
5-{4- [(4a§0§t@,ﬁ)884 (3, 4-Di et hoxy- phenyl ) - 1- oxo-4a, 5, 8, 8a-tetrahydro-1

H pht hal azi n-2-yl ] -pi peridin-1-yl}- 5-o0xo0-pentanoic acid,
(4aS, 8aR)-4- (3, 4-Di et hoxyphenyl )-2-[1

- (1- pyriod cam&omhs ammvmxdc&ormh@@rdnd bthéchiihks—142,354.%, 8ar ¥ AW @presents a
2H- pht hal EZI n-

4-[(4aS, 8 ?Szeﬁe???"it"’&o&fto%%/ﬁﬁenyl) 1- oxo-4a, 5, 8, 8a-t et rahydro- 1
H pht hal azi n-2-yl ] - pi peri di ne-1- carboxylic acid tert-butyl am de,

4 L(42S 888l ARl AVRENNb) 1180 ARron g s LEL LA 01

H pht hal 'azi'n®

4- [ (4a348a8R)4-(33; Dietmxyefném&*?ﬂihévly&n)9-4istl¢fwl)43@eﬁd1848!&43 &18r8atistcahypdrd-2H-

H phth I |a|%'\%‘e] pi peridine-1 - carboxylic acid tert-butyl am de,

(cis)- 9 thox -2, 2- dlnethyl 2, 3-di hydr o- benzof uran-4-yl)-1-oxo-4a, 5,
8, 8a-t e(ﬂ?%\ﬁﬁjf’dr“o(% fP*Pt @WP*P%TW&-ZT iTmEWPG}SUme?'@Qﬂ'F’hé y)-4edSlacipirehy deaart

tert-b a%ﬁhqeone
(4asS, 8a

%?4%1( hox )8%3% g é? rreth | am no- napht hal ene-1-sul fo
nyl ) - pi Bes-afii W;FP‘}V' P'Er“é'd 34zt \DZ e@Y'kﬁE Bﬁ Rrigtabydre- ?H Bhgalazin-1-one,

(4aS, 8- [éesaaﬂrambhmyphwnwb)mﬁo {1l 5,6 a-nittanyairg epythalain-pI-pidertindt-yij-] - 4a,
5, 8, 8a- %R’?Et rah%dro Z?fet pht hal azi n-1 - one,

(4aS, 8a hoxyphenyl )-2-(1-pyrid
i n-4-yl#Hes, BQR)Aﬂwaetdoxypkﬂewl)-)Z-[14(3_1,-xﬁl,riau'nﬂew-mthaaxm)abip@Fi@M-yﬂrha,ﬁﬁl&;litétmh)ldmne,

2H-phthalazin-1-one,
4-[(4aS,8aR)-4-(3,4-Diethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-piperidine-1-
carboxylic acid tert-butylamide,
4-[(4aS,8aR)-4-(3,4-Diethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl}-piperidine-1-
carboxylic acid phenylamide,
4-[(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-1-ox0-4a,5,8,8a-tetrahydro-1H-phthalazin-2-yl]-piperidine-1-
carboxylic acid tert-butylamide,
(cis)-4-[4-(7-Methoxy-2,2-dimethyl-2,3-dihydro-benzofuran-4-yl)-1-oxo-4a,5,8,8a-tetrahydro-1H-
phthalazin-2-yl]-piperidine-1-carboxylic acid tert-butylamide,
(4a8,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(5-dimethylamino-naphthalene-1-sulfonyl)-piperidin-4-yl]-
4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
(4a8,8aR)-4-(3,4-Dimethoxyphenyl}-2-[1-(4-nitro-phenyi)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-2H-
phthalazin-1-one,
(4a8,8aR)-4-(3,4-Dimethoxyphenyl)-2-(1-pyridin-4-ylmethyl-piperidin-4-yl)-4a,5,8,8a- tetrahydro -2H-
phthalazin-1-one,
(4aS,8aR)-4-(3,4-Dimethoxypheny!)-2-[1-(morpholine-4-carbonyl)-piperidin-4-yl]-4a,5,8,8a-tetrahydro-
2H-phthalazin-1'-one,



(4aS, 8aR) - 4- (3, 4- Di et hoxyphenyl ) - 2-[ 1- (nor phol i ne- 4- car bonyl ) - pi peri di n- 4-
yl]-4a, 5, 8, 8a-tetrahydro- 2H phthal azi n-1-one, WO 02/ 064584 PCT/ EP02/ 01547
- 35 WO 02/064584 PCT/EP02/01547

(4aS, 8aR) - 2-{1-[ 2- (4- Ami no- 3, 5-di chl or o-phienyl ) - 2- oxo- et hyl j - pi peri di n-4-yl
}-4- (3, 4-di net hoxy- phenyl )- 4a, 5, 8, 8a-tetrahydro-2H pht hal azi n- 1- one,

4- (3, 4- D)#ap%adtﬂjaey{p*ﬁbmmr)]m@-s[59dloh(oﬂo-mtﬂjlyt-oﬂo -ethyl]- plperldln-4-yl} -4-(3,4-dimethoxy-phenyl)-

H pyraz J QEI% 4fe9i (o- tl%llazm}ﬁI t’}nepl peridin-4-yl]-4a,5,8, 8a-
t et r ahydr o- hal en-

(4aS, 8aRyB4- l?IBIeﬂpomphﬁwh@ﬂypheﬂlwl)1Haoy(alzolbl:%t4ed1m,{nauda+d1/|pybemrd4 fl-4e. 58,801 peri di

4-yl) - ’ o- 2H-phtha| azi n- 1- one,
?4a3y8;|:t§t?82_§dr§ Zﬁq}apﬁtﬁéliﬁhxﬁ g % 2-(1-pyrimdin-2-yl-piperidin-4-yl)-4a,5,
8, 8a-t et(ﬁ%@%ﬁ)ﬂ Q#Dlrﬁﬁb%ptﬁ\ylh 4 tblm@o[z 3-d]pyrimidin-4-yl-piperidin-4-yl)-4a,5,8,8a-

(4asS, 8al?étracﬂay&r3,zﬂ| dhthembinaxyehenyl ) - 2- [ 1- (2- oxo- 2H chr onmen- 7-yl met hyl ) - pi peri

di n-4- t et rahydr o- 2H pht hal azi n- 1- on
(I4aS, 838/. 38431*23 443%%?’%%\/ ¥hg(y-ysinyicin ?“ZLW‘B’ﬁ&ﬁ')rf’@@%@a@”@byéme&?hyI ) - pi per
i di n- 4- yhihakaing;Be8a- tet rahydro 2H- pht hal azi n- 1- one,

n-4-yl)-4a,5, 8, 8a-
g g? rséﬁ;l g %{Bﬁ ’43%3 EE{}E?F qE%— 1)-(2 oxg JZHpcrr]neorr]n%% r}yyllmghyﬁ))eglseglldm -4-yl]- 4a)5 8, 8aa-
(4as, 8aFR§tFahy€(r@-2H-pmhelahmﬂ5oph,enyI) 2-[1- (m)rphol i ne-4-carbonyl)-pi peridin-4-y

I(]élaLS‘ra8g %glfg %Wﬂétﬁ é@keﬂgﬂép)@ézg%%%o}ryr |yd2 'OXOBetW)rPé?e}W'P 46‘ i 4815r8cﬁan 4-yl)-4
a, 5, 8, Séetfaét’ raRbiphhalaz-1ghehal azi n- 1- one,

| s i et r s4-yl) -
2 3a858§$%?4?4§f§% ?gﬁaz Fyafh;ﬁpﬁﬂpaazr}eﬁ_tﬁ% gﬁm TR 1 AR TN T N R

(4as, 8a|32)°”3L(3 4- Di et hoxyphenyl ) - 2-[ 1- ( 2- mor phol i n- 4-yl - et hanoyl ) - pi peri din

-4-yl S8aRR)-B43, 4 Bidttadrysheny))- 21 (RBipAaina zi darbb din-4-yl]-4a,5,8,8a-tetrahydro-2H-
(4aé ]8a4€a ) ale et hoiﬁpﬂ’enyﬁ( p|(ﬂl {2- [Lf ?gpﬁ?er?eltnh )f]ar?l no- aete r?/ y) r-0p2| peraz

, 4
oty PROERARSITS
pi peri di( 4&8483W )1'(3La-,D5né3th<&pfteefd)’ahlylﬁyhmﬂ%lfﬁrﬁéthﬁﬁ‘péﬂdlmct 13-048,8,8a-tetrahydro- 2H-

2-{4-]( (3, 4- Di et hoxyphenyl ) - 1- oxo- 4a, 5, 8, 8a- tetrahydro
H pht hal%grzﬁflg J?l ﬁ? pi peridin-1- yl}-2H i sopropyl -acet am de,

(4as, 8ama5@e@3443 BiDireathry-peTy () -pRridirt2-gimetyididritinidadidazg, satteydhyberzy| ) - pi p
eri di n- 4nhihziftdore,8. 8a-
(4a8,8aR)-4-(3,4-Diethoxyphenyl)-2-[1 -(2-morpholin-4-yl-ethanoyl)-piperidin-4-yI]-4a,5,8,8a-tetrahydro-
2H-phthalazin-1-one,
(4a8,8aR)-4-(3,4-Diethoxyphenyl)-2-(1 ~{2-[4-(2-dimethylamino-ethyl)-piperazin-1-yl]-ethanoyl}-
piperidin-4-yl)-4a,5,8,8a-tetrahydro-2H-phthalazin-1-one,
2-{4-[(4a$,8aR)-4-(3,4-Dimethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1 H-phthalazin-2-yl}-piperidin-1-
yi}-2H-isopropyl-acetamide,

- (4a8,8aR)-4-(3,4-Dimethoxyphenyl)-2-[1-(4-1 ,2,3-thiadiazol-4-yl-benzyl)-piperidin-4-yl]-4a,5,8,8a-
tetrahydro-2H-phthalazin-1-one,
1-(1-{4-[{(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1 H-phthalazin-2-yl)-piperidin-1-
yl}-methanoyl)-4-ethyl-piperazine-2,3-dione,
4-(2-{4-[(4aS,8aR)-4-(3,4-Dimethoxy-phenyl)-1-oxo-4a,5,8,8a-tetrahydro-1 H-phthalazin-2-yl]-piperidin-
1-yl}-ethanoylamino)-benzoic acid ethyl ester,
2-{4-[(4aS,8aR)-4-(3,4-Dimethoxyphenyl)-1-oxo-4a,5,8,8a-tetrahydro-1 H-phthalazin-2-yl}-piperidin-1-
yl}-2H-acetamide and the salts of these compounds. '

12, Compounds of formula | according to claim 1 for the treatment of diseases.

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

the usual pharmaceutical auxiliaries and/or carrier materials.



t et r ahydr o- 2H pht hal azi n- 1- one,

1-(1-{4-[ (4aS, 8aR) - 4- (3, 4- Di net hoxyphenyl ) - 1- oxo-4a, 5, 8, 8a-tetrahydro-1
H- pht hal awore28e4584 - pi peri di n-1- yl}-net hanoyl ) -4-ethyl - p ipp@rEea2/msaz 2, 3-d
i one -36 -

4- (2-{4-[ (4aS, 8aR) - 4- (3, 4- D et hoxy- phenyl ) - 1- oxo-4a, 5, 8, 8a-tetrahydro-1
H pht hal azi n-2-yl ] -pi peridin- 1-yl}-ethanoyl am no)-benzoic acid ethyl
ester, 2-{4 p 0-4a, 5 a- te dro-1
o pht hal s oAb e PR 45Foa o RAD 40 STRPre o oL AP oris s ot
conpounds tredttheni@d mjppayisrdss.f ormul a | according to claim|1 for the
treatnment of diseases. 13. Medicanents containing one or nore conpounds of
formula | according to claim| together with the usual pharmaceutica
auxiliaries and/or carrier materials. WO 02/064584 PCT/ EPO2/ 01547 -36 14.
Use of conpounds of the fornmula | according to claiml for the preparation
of nedicanents for the treatnent of airway disorders.



