;e3eH R6Tot 0 4 APR 2003 WO 01/04099 PCT/ EPOO/ 05933 Benzoylpx[ qﬁqEnﬁpe
fvThe i nvention relates to conpounds mula I 5 R

OR1 1 NRS/ / RBRRin which Rl1 l’ MI Rs15A20A 25nHaI and the

sol vates. i i ndependent |y 0 ther R /EpobVlo SA, SOA

SOzA, F, CIor Azbz%z) n i together™ " also -0 0%26 ?geac case

|ndependently of one another are H,Z A, Hal, OH QA NO2, NHA NAz, CN

COOH, CODA, NHCOA, NHSOOZA O ,p'fi&ggjhégse independently of one

another are H or alkyl having 1 to"6 atonms, iIs alkyl having 1 to 10 C
atonms, which can be substituted by 1 to 5 F and/or Cl1 atons, is cycloal kyl

having 3-7 ﬁéﬂtﬂ{@en@i&y'f&@&a@é%w&mﬁ@dﬂa@g 5 10n& abersler 1al kenyl
having 2-8 C atons, is alkyl having 1, 2, 3, 4, 5or 6 Catons, is 1, 2, 3

or 4, is F, Cl, Br or I, r physiologi caIIy acceptable salts and
1- Benzoyl tetrahydropyri d pr-Qgest erone receptor |igands are
i m 38, 4878 (1995) . 30 Simlar

descri bed, for exanple,
conpounds ar gial sg.di sclgsedyin D

R?

R4
5

in which

R}, R? in each case independently of one another are
H, ©OH, 0a, SA, SO0A, 5S0,A, F, Cl or A’';N-
(CHz) n=0O-—,

10 R! and R*> together are also -0-CH,-0O-,

R, R* in each case independently of one another are
H, A, Hal, OH, OA, NO;, NHA, NA,, CN, COOH,
COOA, NHCOA, NHSO;A or NHCOOA,

rR®, R® in each case independently of one another are

15 H or alkyl having 1 to 6 C atoms, '

A is alkyl having 1 to 10 C atoms, which can be
substituted by 1 to 5 F and/or Cl atoms, ‘
is cycloalkyl having 3-7 C atoms, alkylene-
cycloalkyl having 5-10 C atoms or alkenyl

20 having 2-8 C atoms,

A’ is alkyl having 1, 2, 3, 4, 5 or 6 C atoms,

n is 1, 2, 3 or 4,

Hal is F, Cl, Br or I,

and their physiologically acceptable salts and

25 solvates.

1-Benzoyltetrahydropyridazines as progesterone receptor
ligands are described, for example, in J. Med. Chem.
38, 4878 (1995).

30 Similar compounds are also disclosed ip

A



0 4 APR 2003 - 2 The invention was based on the object of fiqﬁhnﬂpwommg
conpounds havi ng val uabl e properties, in particular those which can be used
for the production of nedicanents. 5 It has been found that the conpounds
of the formula | and their salts and_sel vates have very val uabl e

. phar macol ogi cal properties together with good tolerability. 10 In
particul ar, they show a selective inhibition of phosphodi esterase |V, which
i s associ atele Wi hileABibAt WagelJadedl dmctrasebijpceAME (Nndomgrefoesl al .,

Nat ure Medicine, |, 244-298 (199 %%% 15 The inhibition_of PDE.IVLcan be
donnat f at et $P AR e h hnal DEBHATS (E ST L1 5 TR BPBENT T LE ophys.
Acta 797, 384e362 wh984). cHre cobapouses acihmr di hpet o prveduatvent i onf can be

20 enpl oye eatnent of asthmatic disorders. The antiasthmatic
action of §W%9£Eé§§%ﬁ%iﬂﬂ bitors is described, for exanple, by T.J. Torphy

et al. ©Bn Thorax, 46, 512.-523 (1991) and can be determ ned, for exanple,

2y the methed ghsToelhssQlndolRagl LAL0laglam e o8, A28 Ahlo7d)
e I'T's

Since cAMP 1 nhibits osteoclastic ce and ‘stinul ates osteogenetic cells
(S. Kasugaiard afbeim 688148d KNM yaebYdtem 682Vei n VAISE r a6 5udP1¢ he
Ameri can 30o0eh&dyldoicdone Frbdnarad Reseriatheldth Aanual Mpeddng,
1996), the conpounds, according to the invention can be enployed for the
treat ment cﬁoigﬁéhéﬁhE%is. 35 The conpounds noreover show an antagoni stic
actionlon the production of TNF (Tunmour Necrosis Factor) and are therefore

suitable f t eaf;nent qf I ic and_] mat o j S,
autoinnuneq%?sggggésﬂguc agﬁé@' %5%M0 Aﬁ%&%%ggvg 3£¥?g$§g§§ﬁpl%§
r heunat oi d BresRhedicstrraspl el¥el ewbsrs, Csohmssaflisdssk, whitdbetas

mel [itus 0riﬁﬂ£&%éﬂi&@é£0|i£&§eaééa”§9|aEhM@eje@iiQﬁm&ﬁﬁﬁti@ws1afﬁﬁheXia
and sepsis. 5 The %ggi-inflanna ory agtion of the substances according to
the invent iAW HeEE T8 1 i tacy 1of8helPPeat ment of, for exanpl e,

aut oi numBne The oridatibisticdn asofrul BDMI B st 0es adermdespd odd, artduriti s.

ca, o8 L ot BB oL e e . Syl Dot re

| 2fi-132 (P9 797, 354- (1984) .

The compounds according to the invention can be
20 employed for the treatment of asthmatic disorders. The

antiasthmatic action of the PDE IV inhibitors 1is

described, for example, by T.J. Torphy et al. in

Thorax, 46, 512-523 (1991) and can be determined, for

example, by the method of T. Olsson, Acta allergologica
25 26, 438-447 (1971).

Since cAMP inhibits osteoclastic cells and stimulates
osteogenetic cells (S. Kasugai et al., M 681 and
K. Miyamoto, - M 682, in Abstracts of the American
30 Society for Bone and Mineral Research 18th Annual
Meeting, 1996y, the compounds according to the
invention <can be employed for the treatment of

osteoporosis.

35 The compounds moreover show an antagonistic action on
the production of TNF (Tumour Necrosis Factor) and are
therefore suitable for the treatment of allergic and

inflammatory diseases, autoimmune diseases, such as,



-

192 91. The WRASSAS OF ¢ FRT { SXATIPASY EHf CBETERS &Eﬂé&réjse%s

The conpounds can be enployed for the treatnent of cachexia. The
“anti-cachectic action can be tested in 15 TNF-dependent nDdeI i{ gﬁﬁi
(P. Costelli et al., J. din. Invest. 95, 2367ff. (1995); J. A?ﬁi

al., Med. Res. Rev. 17, 477ff. (1997))3 PDE IV inhibitors can al so inhibit

.the growth of tunour 20 cells and are therefore suitable for tunour therapy

(D. Marko et al., Cell Biochem Biophys. 28, 75ff. (1998)). The action of
PDE |V inhifyis Oéﬁarinpléuﬁ&ul’euhlrae_&btlmfrﬁrﬂSrﬁ'eSQ;’i bedtifde exargptesisn WO 95

35 281, WD 95 .17 399 or WD 96 0 15. 25 |nh| tor ent
nortality iTF T s 6F° Sgﬁgl’s a(%daz%?tée’?he DIi)lrl\e{ i ta% L? g%]%%f%er apy of
sepsi s (W ddlsichies, etrahspanach.eme@ha@momacm?)v,nszwgﬁf:hex@@%@d) . 30
They can f §ﬂg{ re be enployed for the treatnment of nenory disorders,

'S

at heroscl ero atopic dermatitis and AIDS. 35 The action of PDE IV
i nhi bi t br s The t hettriedrfdmmeRFt Y hneact +98 amef or yERRE sordeistarfebet es

mel litus, afopi,Gaef M khe DSEERBSHS, aABDSﬁhé:ﬁr_Chéif@cat:ymﬂr thd 4 APR
2003 - 4 growh or  tunour netastases is describ exagﬁgﬁhaln EP 77

Teuti cal
active conpaundislid hadber esils veber i paeymardiici nerthet ican darn t hes nore be

enpl oyed as, i nternediates.for t rep atlo of . furth eutica
active co r¥ﬁ§Tﬁ8a}ﬂg8HF 3nqacc§$ Qh re a %s§%o@% e coﬁ%%unds of

the fotful &1. andatera peddessef ok, tﬂé4p2é§ar(a¢9i9c5ﬁ o?r chrpdErds oftt he

formula | agcor t ai d th abt $188¢ysol vat es,
characterl%Ed |q£q%atq§gio&g%ﬁﬁ5§gf ?ﬁ% fg%ﬁu?a I$ : ~R2\ / \ Il NNNH

in which RL and R2 have the nmeanings indicated, is reacted w th a conpound
of the formia lbhp2@n@sR can be employed for the treatment of

cachexia. The anti-cachectic action can be tested in

15 TNF-dependent models of cachexia (P. Costelli et al.,
J. Clin. Invest. 95, 2367ff. (1995); J.M. Argiles et
al., Med. Res. Rev. 17, 477ff. (1997)).

PDE IV inhibitors can also inhibit the growth of tumour

20 cells and are therefore suitable for tumour therapy
(D. Marko et al., Cell Biochem. Biophys. 28, 75ff.
(1998)). The action of PDE IV inhibitors in tumour
treatment is described, for example, in WO 95 35 281,
WO 95 17 399 or WO 96 00 215.

25
PDE IV inhibitors can prevent mortality in models of
sepsis and are therefore suitable for the therapy of
sepsis (W. Fischer et al., Biochem. Pharmacol. 45,
2399ff. (1983)).

30

They can furthermore be employed for the treatment of
memory disorders, atherosclerosis, atopic dermatitis
and AIDS. '

35 The action of PDE IV inhibitors in the treatment of
asthma, inflammatory disorders, diabetes mellitus,
atopic dermatitis, psoriasis, AIDS, cachexia, tumour



plli ol ~NRs/ Rs Rain which R3, RO, R5, R6 have the neanings
“indicated in laim1, 25 and d 0 4 APR2003 - 5 L is d, Bf.4 @PRo2003
reactive esterified OH group, or 5 in that a conpound of the formila IV R /
~N~N\ ~IV\ ~~Vv\NHRz R in which 10 Rl, RZ and R5 have the neani ngs
indicated in Claiml, is reacted wi th “a corrpound of the formula VORs \ ~
oVv NR3 1 Ra 15 in which R3, RO, R6 have the neanings indicated in Caim

Loand Lis Gy By, QL2 [eagkLYE e ' dd & FLE0 GLQURyampie,
in EP 77 92 91.

The compounds of the formula I can be employed as
5 pharmaceutical active compounds in human and veterinary
medicine. They can furthermore be employed as
intermediates for the preparation of further

pharmaceutical active compounds.

10 The invention accordingly relates to the compounds of
the formula I and to a process for the preparaticn of
compounds of the formula I according to Claim 1, and of
their salts . and solvates, characterized in that a

compound of the formula II

15
R?
R2 ]
\
N—N
\
H
in which
R! and R? have the meanings indicated,
is reacted with a compound of the formula III
20

in which

R}, R%Y R® R® have the meanings indicated in Claim 1,
25 and



or'in that a conmpound of the fornula Vi 0 4 APR 2003 - 6 ~N.N% APR K3
RZ~~ONI \ NHRVf in which Rl, R2, RS and R6 have the neani ngs
indicated in Claim1, is reacted with a conpound of the formula VI 5 OL
R3 VII R4 in which R3, R9 have the neanings indicated in daiml, and 10 L
is Cl, Br, OHor a reactive esterified OH group, and/or in that a basic
conpound of the formula | is converted into one of its salts by treatnent
with an acifd. 15 _ S0l vatesgef the cgppoynds. of+ihe fOsALarle@r ©H
under st ood ‘as neani ng adduct's ‘of inert solvent nolecules to the conpounds
of the formula I, Wi%Hare forned as a result of their nutual power of
attraction. 20 Solvates are, for exanple, nono- or dihydrates or
al cohol ates._Above and below, the radicals Rl, R2, R3, R9, R5, R6 and L
have the m&nings indicated in the fornulae I, Il, 25 11, IV, V, VI and
Vi1, if5not expressly stated otherwise. Ais preferably alkyl, furthernore

aIkyI pref%yaw ééﬁ? %?]tﬁe é%g UP£IP§ and/ or chlorlne atons, 30
yC oaI

furthernoré pre era Y

D,

RS

in which
10
R!, R? and R® have the meanings indicated in Claim 1, is
reacted with a compound of the formula V
15
in which
R?®, RY, R® have the meanings indicated in Claim 1,
and
L is Cl, Br, OH or a reactive esterified OH
20 group,
or

in that a compound of the formula VI



i 04 APR 2003 i In the above fornulae, alkyl is preferably uphr h nd
. has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C atons, preferably 1, 2, Eq' 2@)&5?@0?6
C atons, and is preferably nethyl, ethyl, trifluoronethyl, pentafluoro 5

et hyl or propyi, furthernore preferqpuy_jsopropyl, butyl, isobutyl,
_sec-butyl or tert-butyl, but also npentyl, neopentyl, isopentyl or n-hexyl.
Met hyl, ethyl, trifluoronethyl, propyl, isopropyl, butyl, n-pentyl, nhexyl
or n-decyl is particularly 10 Cycl oal kyl preferably has 3-7 C

atons and is preferably{cyclpprofq d [sic] cyclobutyl, furthernore
preferably cygwopen QL. CWE aRd further,.al so cycl oheptyl;

? R®.
cycl opentyl is p3 § . A5 A eny” is preferably allyl, 2-
or 3-butenyl, isg N 4- mnIN i sopent enyl or 5hexenyl
is further prrferre 20 Al kyl g ﬁref. Ly uﬁbranched and is

preferably methylene or ethylene, andRfurthef preferably propyl ene or

butyl ene. Al kyl enecycl oal kyl preferably has 5-10 C atons and is 25
preferablylﬁe%ﬁﬁanecyclopropyl, met hyl enecycl obutyl, furthernore

pref er abl y ript hyd ,enedyclopentryl , heethytbeaecyeboliexyl amdicated in
met hyl enecycl.oheptyl.,. and furfher .al so r
ethylenecy%ﬁgﬁwth,lgtﬁ?ﬁ§ﬁ5§§3vgﬁéﬁ¥frﬁ&g¥h§¥§%%§§§$dﬁg%§%l%NVII

et hyl enecycl oheptyl, 30 propyl enecycl opentyl, propyl enecycl ohexyl,

but yl enecycl opentyl or butyl enecy®l ohexyl. A is preferably nethyl, ethyl,
propyl or butyl. 35 nis prefaraifly 2 or 3. Hal is preferably F, C1 or Br,
but also I. i 0 4 APR 2003 -8 Ri cal s R and R2 can be identical or
different and are in the 3- or 4 6 ion of the phenyl ring. They are, for
exanpl e, i ndependently of one anoy hydr oxyl, -S-CH3, -SO CH3, -SQZCHS,
F, CL, Br or | or 5 together nethylenedi oxy. Preferably, however, they are
each netho& , wBtRexy, propoxy, cyclopentoxy, or else fluoro-, difluoro- or
trifluoromef{hoxy, or 1-fluoro-, 2-fluoro-, 1,2-difluoro-, 2,2-difluoro-,
1,2, 2-trif Rior®: fave the meanrings obthbsgted 0t RICi&1Batticul arly preferably
met hoxy, ethexy, cyclopentoxy or isopropoxy. R2 is particularly preferably
met hoxy or _ethoxy. 15 R3 is preferably A F, Cl, Br. o hydroxyl, Qal kyl,
Oph, . & kyl &ni ﬁcl& Eyel 6’510 QA a%"?ﬁ%tdi"aﬂ Fﬁ%ﬁﬁ%e%%%%%‘f%m kyl ani no,
NHCGCal kyl , NHCCcycl oal kyl , NHSOzal kyl , NHSOzcycl oal kyl , NHCOCal kyl or
NHCOCey el ogll, Whet @3l Ky o ANt QGRAldylohavke Htdiia 1

is converted into one of its salts by treatment with an

acid.
15 -
Solvates of the compounds of the formula I are
understood as meaning adducts of inert solvent
molecules to the compounds of the formula I, which are
formed as a result of their mutual power of attraction.
20 Solvates are, for example, mono- or dihydrates or

alcoholates.

Above and below, the radicals R!, R?, R3, R4, R®°, R® and
L have the meanings indicated in the formulae I, II,
25 111, 1Iv, V, VI and VII, if not expressly stated.

otherwise.

A is preferably alkyl, furthermore alkyl preferably
substituted by 1 to 5 fluorine and/or chlorine atoms,
30 furthermore preferably cycloalkyl.



20t he nmeani ngs indi cated above. Particularly preferably,
nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy, pentoxy, hexylﬂdk)APcR' 2003

"decyl oxy, Cl or F, NCOOCH3, NCOOC2H5, NSQ2CH3, NCOCH3 or NCOCH (CH3) z. 25

The radical R3 is particularly preferably in the 3- or 4-position of the
phenyl ring. R4 is preferably H The phenyl ring substituted by R3/R4 is
preferably phenyl, o-, m or p- nethylphenyl o-, m or 30 p-ethyl phenyl,

0-, m or #Shgﬁé %gn\ye - §9Emalhelt POdROPLOP lr@f%%é:b’lyo entftafined

p-tert-buty | am nophe
p- ni t r ophenghd aas m‘L,orZ,p Bydr@)xy@enﬁb o, 8m Br C}:Fné@hExy@%@ﬁ%d o-, m

or p-et hoxgﬁp%p&abg 05 p- gsopéopowp%‘%ﬂyle 35 a@coméﬂ Odnd is
p- but oxyph %n p- pent oxypheny, -, m Qr p- on%ghenyl o-,

m or p- deC@I%&?pﬁbhylmeehyln}etﬁYtnrmﬁkﬁ QRﬁﬁﬂ%%wwpe tatfpoRp”

p- f'Uor%phegyﬁylo'orn‘p96p919h|Qh@ﬁ%@&ﬂoréJ,pﬂﬁféﬁabli)41§55¢aﬁQB -9
p- br onophenyl , r-i- a

cetyl am nophen
p- |sopropylké‘éﬂoonylléﬁlbﬁoﬁljreny?ec dgutﬂ E %ish%h%l fgﬁyl dmitophenyl , o,
m or p- eth@g@syifOﬁybpahopphemybpeotylmonnn1han¥ﬂun@&$h%bny¢€hyhophenyI
c-, m5 or car bony Ianln enyl_, er er , 2. 4-,
2,5-, 2,6-, tl?%lgpu% O%eggﬁ hePﬁy?%Eén)il Opi%%’w szt%z ?P ae’%%’;l 3, 4- or
3, 5- dihydrquphbngr n2d8cyl2ig-paptbcularéy, pgeiergeds 5- dlfluorophenyl

2,3-, § o?- 2,6-, 3,4- or 3,5-dichlorophenyl, 10 2,3-, 2,4-,
- or 3

5 dlnethoxyphenyl R5,. R6 are preferab eacE ggfgendently
of one anot%E?lQﬁkahePﬁ9feriBthh?§ Brde Cofa kIS aftd re° i RVehEF hat all
radi cal s mh¢§@l@§§@ﬁy@ nurdyey of [lsiigs Caaybeobdepulcal purtdhétreoeat, i.e.

are i ndependen ne anot her. Accordin i nvent el a in
particul ar ?Beé% ﬂg¥eC¥8 BSﬁﬁglof”ih%y$%¥hﬁ |n%W%-#¥H 4|%§§? one of
t he radlcaISyﬁPohepneﬂ;hagcbopeotyihesppeténpedaméanpmg§emméﬂcated above.
Sone pﬁ%ferred groups of conpounds can be expressed by the follow ng

subformilae la to Ih, which correspond to the formula | apd in 25 which the
radi cal s noklkesyynatisl i Pigienadltet &4lHave £he nBAni nd PREFR%ted in the

formula I, Pyébwewlchse@ b@tahyend RpdmrdbyRl a8dpBAtAn3A icx | 8-R1l and
R2 in each case i ndepe e another are OA; in each case
D ERePaERheY ShetRE 2"

i ndependent F§%8FYone" a al kyl having 1-10 C atons or ,
cycl oal kyl having 3-7 C atons; in each case independently of one another

are OAQO Alkylene is preferably unbranched and is preferably
methylene or ethylene, and further preferably propylene
or buytylene. :

Alkylenecycloalkyl preferably has 5-10 C atoms and 1is

25 preferably methylenecyclopropyl, methylenecyclobutyl,
furthermore preferably methylenecyclopentyl, methylene-
cyclohexyl or methylenecycloheptyl, and further also
ethylenecyclopropyl, ethylenecyclobutyl, ethylenecyclo-
pentyl, ethylenecyclohexyl or ethylenecycloheptyl,

30 propylenecyclopentyl, propylenecyclohexyl, butylene-
cyclopentyl or butylenecyclohexyl.

A’ is preferably methyl, ethyl, propyl or butyl.

35 n is preferably 2 or 3.
Hal is preferably F, Cl or Br, but also I.



0 4 APR Z003 - 10 A is alkyl having 1-10 C atons o~ cycl oal kyl having 3-7
- Catons, R3, R4 in each case independently of one another areod? l\ﬁé Cl,
CF3, CNor OA; inld Rl and R2 in each case independently of Z& ARRt 2093
are OA, Ais alkyl having 1-10 C atonsgofr cycl oal kyl having 3-7 C atons,
R3, R4 in each case independently of one another are H, NO2, Cl, CF3, CN or
OA; R5, R6 in each case independently of one another are Hor nethyl; inle
Rl is OA orThyyctadldoky kawnt RB- 226 aeonslerR2dal @ AN ffermgdkylamaving 1-6

C at ons, L n chyca i_clﬁ%q - | y cOf er.;afr - 2, Ci1,
CF3, CN, %@g%ho&fﬁ%%? Régard; - :lﬂﬁﬁ é{ itsr@(]e-lf,)ﬁ%%&gr rcl?; I'an}?(o y havi ng
3-7 C atons2rRZ i $00H ofx@Pple i s Hidgpendenhly 1- ©IC aPBfis, FPLIR i n each
case indepepdendy of —~gnenanothercare Hsd¥ez,, Ck, GEB, &N &O04 asr OA, RS,
R6 in each case |ndependently of one another are H or A 4 APR 2003 -
11 1n’ Py S IR BAERORY Vi SE AP Gt OREVBY A | NEEGHD - 0- . R s
CH or OA, Al sead iKY aaviory , 1- 6t Kol P Adpexyl KyWyiavipehtbxys, 3rore¥de

at ons, R3, R9'ln eac_hcage ..ndependent | éOf oneanotherare H I\ngluCI CF3, CN,
COOMor OA, R5LHBT T 'ealhéa¥8 Pndependdntiy sy BHeaistier 8Fe H 6% Ris 2 or 3:
in Ih Rli s BHXdgraeycl odl, Rexiy fiavireg ,3- 72 CatdmElopAb-N-  (CH2)2 e+ R2i s OH

or QA Ai s al Mcﬂaov—irkg:]fﬁz at onE, 'ffg @’M&Y having 1, 2, 3 or 4C

at ons, R3, R9i'n eachcase i Mdependent Tyof ~oneanot herare H, NO2, Cl, CF3, CN,
COQAor 10A, R5, Réare H, nis 2 or3.

R! is particularly preferably methoxy, ethoxy, cyclo-
pentoxy or 1sopropoxy.

R? is particularly preferably methoxy or ethoxy.

15 R’ is preferably A, F, Cl, Br or I, hydroxyl, OQalkyl,
OPh, NO;, alkylamino, cycloalkylamino, dialkylamino,
alkylcycloalkylamino, NHCOalkyl, NHCOcycloalkyl,
NHSO,alkyl, NHSO,cycloalkyl, NHCOOalkyl or
NHCOOcycloalkyl, where alkyl and cycloalkyl have one of

20 the meanings indicated above. Particularly preferably,
R® is NO,, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
pentoxy, hexyloxy or decyloxy, Cl or F, NCOOCHz,
NCOOC,Hs;, NSO,CH3, NCOCH; or NCOCH(CHsz)2.

25 The radical R® is particularly preferably in the 3- or
4-position of the phenyl ring. R® is preferably H.

The phenyl ring substituted by R*/R* is preferably
phenyl, o-, m- or p-methylphenyl, o-, m- or
30 p-ethylphenyl, o-, m- or p-propylphenyl, o-, m- or
p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m-
or p-N,N-dimethylaminophenyl, o-, m- or p-nitrophenyl,
o-, m- or p-hydroxyphenyl, o-, m- or p-methoxyphenyl,
o-, m- or p-ethoxyphenyl, o-, m- or p-isopropoxyphenyl,
35 o-, m- or p-butoxyphenyl, o-, m- or p-pentoxyphenyl,
o-, m~- or p-hexyloxyphenyl, o-, m- or p-decyloxyphenyl,
o-, m-, p-trifluoromethylphenyl, o~ m- or
p-fluorophenyl, o-, m- or p-chlorophenyl, o-, m- or



The conpounds of the formula | and also the starting 5 substances for their
_preparation are otherw se prepared by nethods known per se, suph ABRaj(83
described in the literature (e. g. in the standard works such as
HoubenWeyl , Met hoden der organi schen Chem e [ Met hods of Organic Chem stry],
_Georg-Thi eme- Verl ag, Stuttgart), 10 'na?naTy under reaction conditions which
are known and suitable for the reactions nentioned. Use can also be nade in
this case of variants which are known per s$ but _not mentioned here in
greater defPanromAPNs¥he Tongbunds BFEthREY 8?‘?1{]P8§eply to Vv, "Rl %nd R2
have the mganiisigs dpydicattethyliamipesgheautayr tdre, pmef erared prestihagse -

i ndi cat ed. 4 APR 2003 - 12 5 10 |f is._a.f (9 rdfi OH
preferably Séjll%ﬂrby afnblrﬂﬁp%eyn%ldvi nog (f)nref Iébrrablpy e&e%ﬁlﬁs\s{%ﬁ% y algily or having
6-10 C at omhemrlef evr-abl p-pleer .powe floewy oxayonvhaminephery al s@-sul¥onyl oxy) .

The stagting SUBSIANCES cddoRldfithodrerijl U, StshHdiat ey b ot
reaction m xture but i di at el glve t he conmpounds of the formula I. On
the other Rard, i /% possPble felcti ofr 4T et se JGiods iRy -6 C
atolrrs a(rjy:c wls)fn,ﬂybowrlz,w, phzt,cd—y,Z- Bapht het ersg m@g@ﬁ@?@aﬁmymd i< of
i sol ate romthe _reacte urther to t arry out .t 5 The .caonpounds o
t he fornulg'ﬁ"danzpﬂéVergb%?’befoﬁfaiﬁgﬁgbycﬁéa Vﬂﬂ?iﬁ%ﬁﬁﬁﬂﬁﬂ?nf 't he
formula Il 2piz-h cen@eynds, 6f,t he, 6oy nmud a4+ | lor Ti¥e Sstddrahilng aaisstydinces of
the fo | ae | [ 11 e (NO in E e not known,
i g 1)1, are 20 K oA 208, 55 erhlytPRdngL

they c r'ed ‘by 'met’hods” known™ per” s¥. reaction of
t he conmpounds of the formula Il with the conpounds of the fornmula Il is

carried OUtR5?5Ri6na§:Qep&re%%%qwremeﬂ&?edﬁén@@nﬂ??rst@h‘éergno'ﬁher .
t enper at ures bet ween approxi mately -20 and approxi mately 150, preferably
bet ween 20 Fartd FRFPY8ui tabl e inert solvents are, for exanple, hydrocarbons

30 such as hexane, petroleum ether, benzene, toluene or xylene; chlorinated

hydr ocag bo such as trigchl groethyl ene, -di.chl t e, r
t et racﬂf’ori e, TEhItdPSt o?fn 3gediecrfr#/:blrg%rr% %Sﬁte:;qogll co agcleslgggchr.a%%e anol ,
et hanol , i sdpraparacum=pr opamieoéy B35 thmesnokaor bertidrrbhedl dthers such

as di ethyl gther..di | sonr opyle ethelsed @i ahyer ofar ano¢iTeF) or di oxane;
gl ycol ethers such #s et yl ene gl ycol nononet hyl or nonoet hyl ether (nethyl
gl ycol or ethyl glycol),

Accordingly, the invention. relates in particular to

20 those compbunds of the formula I in which at least one
of the radicals mentioned has one of the preferred
meanings indicated above. Some preferred groups of
compounds can be expressed By the following subformulae
Ia to Ih, which correspond to the formula I and in

25 which the radicals not designated in greater detail
have the meaning indicated in the formula I, but in
which

in Ia R! and R? in each case independently of one

another are OA;

in Ib R! and R? in each case independently of one
another are O3,
A is alkyl having 1-10 C atoms or
cycloalkyl having 3-7 C atoms;
30
in Ic R! and R? in each case independently of one

another are OA,



0 4 aPR Zoo3 - 13 ethylene glycol dinethyl ether (diglyne); ketones such
as acetone or butanone; am des such as acetam de, dinethylacet¢giﬂp§og ]
di met hyl formam de (DMF); nitrites such as acetonitrile; sulfoxlde u(w as
di met hyl 5 sul foxide (DVSO); nitro cofpounds such as nitronethane or
~nitrobenzene; esters such as ethyl acetate or m xtures of the solvents
ment i oned. Conpounds of the forrmula | can furthernore be obtained 10 by
reacting conpoundsa of the forgul aal¥yw t hasammppuntslof Ct hatbasnula V. As a
rule, the starting conpounds of ihelgoigﬁlae LV ggd V gre known. [f they
are not known, they can be preparedlbyl nbehoRE Rndwh p&TSe. 15 In the
conpounds of the fro,mBlae 1113inV eadh Vidasd helndebheadery L 6% ane
preactivated carboxylic acid,agggﬁg£a9£¥ 8 Cﬁbbo%ﬁ]iQH@CiéNh§Ei§%~ 20 The
reacti on conpounds of condition3s, z and sol vent’ cdnpouhds of 25 fornul a
I11. of the conpounds of the formula IV with the fornula V takes pl ace
under the saimecel ghi Baqt @ethe;feackion dddw. dRmmdaluie as &f e dgscr i bed
for the reaction of the the formula Il wth conpounds of the Conpounds of
the formula | can furthernor e2PetB®¥afRRd°By reacting conpounds of the
formula VI with cempounds of the tokgul a MdiindAs a-10le, tRemstardd ng
conpounds 30 of the fornul ae VI gnd VI% are.knogg ;hui, for exanple, the
conpounds of the formula VI ar&HeeEFY hed2Yh BE 19856841 rf they are not
known, they can b&’pr@&pared bynnetdoils daman ipetemend@st The oactiecon of the
conpounds of the fornmula VI méﬁgtﬁggpgygdg oﬁogh%lfokgglacylBrigAcarried
out under the same .con itions, relating to't e readtion’time, tenperature
and solvent, as afe,d&scribediforeadle carel APRIgpEFenyby refactdren of the
conpounds of the formula Il wWitoehepnppandscef mbbgyfigrnula 111. A base of
the formula | can be converted into the 5 associated acid addition salt
using an acid, for exanple by reaction of equival ent anounts of the base
and of theiacilé i R'an inert sbsvelt such mag letdianmty archsidisequentc
evaporation. Possible acids f iS reaction are in particular those which
yi el d physio 10 logically acceptable salts. Thus, inorganic acids can be
used, e.g. sulfuri® acid, nit¥$cOhcid, hydrohalic acids such as

hydrochl oric acid por hydrobrop@capﬁ§g,h§@9§@hpﬁgccagggﬁsguch as

or t hophosphoric aci,d, _sul fam ¢ acid, and furthernore organic acids, in
particul ar 15 aliphatfc, alicyRl i tr #35hatiNEeRFWRATL orPthet& ocycl i ¢
nono- or pol ybasi c carboxyl i canstihéponaeeoH,sWyr Ct, acdeds, CNe. ¢odror m ¢
acid, acetic acid, propionic i pivalic acid, diethylacetic acid,

mal oni ¢ aci d, succgnic6acid, pinelic acid, fumaric acid, malefic acid, 20
lactic acid, tart&rcRacid, mafeclacid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid, nethane- or

et hanesul foni ¢ _acid, ethanedisulfonic acid, 2-h ox§pﬁpanesulfonic aci d,
benzenesul fonil a& d, p-t ol ueh®stl f o¥f cOhcFYCLAgpKoxY having 3-7 C

atoms,

R’ is OH or OA,

A is alkyl having 1-6 C atoms,

R3, RrR* in each case independently of one
another are H, NO,, Cl, CF3, CN, COOA
or OA,

R°, R® in each case independently of one

another are H or A;



25 thal enenmono- and -disul fonic acids and laurylsulfuric acid. Salts with
physi ol ogi cal | y unacceptabl e acids, e.g. picrates, can be use@ﬂ%ﬂpgtgmg
"isolation and/or purification of the conpounds of the formula |I. 30 t he
other hand, if desired, the free basgs»Pf_the formula | can al so be

| iberated fromtheir salts with bases %e.g. sodi um or pot assi um hydroxi de
or sodi um or potassium carbonate). 35 The invention relates to conpounds of
the formula | and their physiologically acceptable salts and sol vates as
medi canent s, 0 4 APR 2003 - 15 The invention also relates tg ionpounds
of the formMal® aRd their physi oPBgi Cairl yCheteptapre SN %nd $ofvat es as
phosphodi esterase |V inhi bitoksonrz Bie dmveH,pp-d4ythernore relates to the
use of the compounds of the formyla | d/or their physiologically
acceptabl e salts ahd/or sol vatés Prt%)'production of pharmaceuti cal
preparations, in particul ar idsaaldndheémavdalg iene d rattdmss connecti on, they
can be brought 10 Anto a sui tal I%lq&sieﬁq;irggt ogethers Wt hy at %tqﬁg one
solid, liquid and/or sem i qui ex0|p|eﬁ1 or® auxil’idary and, it appropriate,
in conbi nation wi tR° 0¥ or node feecher casei véndenpodaasly150Fhechavent i on

furthernore rel ates to phar magguiical gg@p@[aﬁbppqngom%qﬁi@@,a@obgast one
conpound of the formula | and/or one of its physiologically acceptable

salts and/or solvates. 20 The$®& Ppeparati ons can be used as nedicanents in
human or veterinary® megh ci ne. jRosgiakihe exekpi enlspahBedLygNi 6£0r ohdOr gani c
subst ances which are suitable for enteraI}ée. gﬁ.oral) or parenteral

admini stration or topical appPl&atisn 3sd HEMEY react with the nove
conmpounds, 25 for exanpl e wat érs, 2veget3abl e oils, benzyl al cohols, alkylene
gl ycol s, polyethylene glycols, glycerol triacetate, gelatin, carbohydrates
such as lactose or_starch, magnesiumstearate, talc and petroleumjelly. In
particul ar,i®abhet® pills, codtedtabifet sCYBboahkewy ediaViditess’ éranules,
syrups, juices or drops are use@dmsOlonalN-adn,n,sbLation, suppositories are
used for rectal adpj nistration, %g uti%gé; preferably oily or aqueous

sol utions, and furfhernore susfefsi §ifs *“enul sions or inplants, are used for
parenteral 35 adm Aistration, iancldiyit Mavtisig dr-éars egromowder s are used for
topi cal applicatiop, The novel c n | sq, be | i i%§9] nd t he

| yophi |l i zat es obtaggedqused, ﬁgr%gggﬁb?%?ggg?afh%’pﬁb Jgg?é% 0 fﬁjection

0 4 APR 2003 - 16 Rprdparati od®. FAEhpr eparat LoAsPsnErNELYedoAndP®® can

contain lubricants, preservatixyethett abie agenis,, emyl sefi,eren, sebds for 5
pressure, buffer substances, cc ﬁﬁg/or one or nore or nore vitam ns.

i ndi cated can be auxiliaries Stci“ds izers and/or wetting ffecting the
osnmotic ourants, fRBvASrings et Ber active conpounds, e.g. one The
compounds of the formula | and.theiy. k0 physiol ogically acceptable salts
and sol vents can be

The compounds of the formula I and also the starting
5 substances for their preparation are otherwise prepared
by methods known per se, such as are described in the
literature (e.g. in the standard works such as Houben-
Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart),
10 namely under reaction conditions which are known and
suitable for the reactions mentioned. Use can also be
made in this case of variants which are Xknown per se,

but not mentioned here in greater detail.

15 In the compounds of the formulae II to IV, R' and R®
have the meanings indicated, in particular the

preferred meanings indicated.



enployed in the control of diseases in which an increase in the cAW
~(cyclic adenosi ne nonophosphate) |evel leads to inhibition orngrgpﬁnm@ n of
i nflammation and to nuscle relaxation. The PDE |V inhibitors 15 according
to the invention can be particularly_qﬁffyl in the treatnent of allergic

di seases, asthmm, chronic bronchitis, &atopic dermatitis, psoriasis and

ot her skin diseases, inflammtory di seases, autoi mune di sorders, such as,
for exanpl ererheunpiold apLheits, ULLipkeod0 ofl ehoshs, Ctahy s.disease,
di abetes nellitus or ulcerative colitrs, osteoporosis, transplant rejection
reactions, BaehexaAlvt unddkydrovtiierarl a@thour haELaSt asds 6 Sepsi 8tohenory

di sorders, abPeressbeyosi medR§1ALPSondA dxy)t hi soe0NNgeyl A1 F88y okl e the
substance according to the invention are preferably adm nistered in doses

g
cor r espondi RgV189t e~ torpoiid®ol | (Brsemssie et wed ™Y 1and ©500P gL ¥ n™
particulsar pelfespldxand 10Gamy, péurdese 30 dwnkb. The-daphyhddegets
preferably beifeenlagﬁ;oxinately 0.02 and 10 ng/ kg of body weight. The
specific dosé 127 ed pati ent depends, however, on all sorts of factors,
for exanple on the efficacy of the specific conpound enpl oyed, on the age,

body vei ghtr,35;genetab shateanbelealithaciareon ddie £ & ponsbhioti me and

route of adm nistration, on the excretion rate, pharnaceutica

conbi nat i ontAnd gt hévsdyethey ofhele are mQr 4 igPRatEeB from  Baeticul ar
di sordern t orshikehoh hanthera®y BaP! 1i@%e dadle 13dMrBiaStkat | @0rkbepr efsrred.
Above and be|ow, all tenger turgs re |nd|iated in C 51n the follow ng
exanpl es, "EHEEohBFy° Fh gnferMPlAedessary, water is added, the
m xture i s @dj usteedothérnacessar it dependisygbdre t he coastyt whitontleé t he
final produ f.pbetween 2 and 10, and extracted with ethyl’
acetate or %%% #g?%ngf%gﬁéggfhe 10 organi c phase is separated off, dried
over sodium sul fate and evaporated, and the residue is purified by
chlrO{Tatltsgr?@1521520@0@@1@@5%&%@%@ byretiystatlicgahi opre EXAEPI ¢ 1pdS A
solution o .2, , ,

2 am no- N {2E 51088 o Po SR HOXG BRBAYTSS 5 56 oy dFBTBRL By F et FR- 1- car bo
nyl ] phenyl } benpamnde ¢fAthe[ btaubablL&Iby catal ytic hydrogenati on of
4-nitro-N ~3-[ 3-(3- et Hoxy- 4- net hoxyphenyl ) 20

5, 6-di hydr o- 4H pyri dazi ne- 1- car bonyl | phenyl } benzam de in 150 m of

t et rahydr of TlhRanstarthagpsebeneaces 35 theof iRameyaai kelangt Tomre

t enper giUr e}, @l On 65 Bhe O 2BYEI, dirRe iR y7Q 8l ol dirlOr AMRIPANS, 15 tr eat ed

with 0.96 g of 4-nitrobenzo chloride™in 10 mM of dichloro 25 nethane and

I
subsequentIQI%E?¥?%deo?e?@gﬂ6u¥§9w¢hée§oﬁﬁent is renoved and the mixture
is worked up in the customary manner. After recrystallization,

N (4-~3-[3(3-¢€ 4- h 1)-1,.9,5, 6- - - i j nyl car bon
ylfpheny{ag?%o%g?%%% |?§ e%é%?pggﬁi%Foigﬁ 6gﬁggﬁﬁg§¥qﬁfﬁﬁug¥é%g?§i%ﬁtained.
v The fol | pi¥ ngi bl etbdt aPheduadal ogotdey fioymul@adililori ofcarriged ouds with

benzoylpschl pri dgve @résRBRe20823 absence of an inert solvent at
temperatures between approximately -20 and

approximately 150°, preferably between 20 and 100°.

Suitable inert solvents are, for example, hydrocarbons
30 such as hexane, petroleum ether, benzene, toluene or
xylene; chlorinated hydrocarbons such as
trichloroethylene, 1,2-dichloroethane, carbon
tetrachloride, chloroform or dichloromethane; alcohols
such as methanol, ethanol, isopropanol, n-propanol, n-
35 Dbutanol or tert-butanol; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane;
glycol ethers such as ethylene glycol monomethyl or
monoethyl ether (methyl glycol or ethyl glycol),



- 18 N ( 4- { 3- [ 3- ( 3-ethoxy-4-nmethoxyphenyl ) -1, 4, 5,

6t et rahydro-1 pyridazi nyl carbonyl ] phenyl am nocar bonyl }phen I z

"mp. 267; 5 with 3-nitrobenzoyl chloride V1) ERZAPR <2083
N (4-{3- [3 (3- et hoxy-9- net hoxyphenylL) 1%, 4,5, 6 '

t et rahydro- 1- pyri dazi nyl car bonyl | phenyl am nocar bonyl } phenyl ) - 3-ni t r obenzam
de, mp. 204; 10 with 2,4-dichl orobenzoyl chloride N~ ( 4- { 3- [ 3- (

3- et hoxy- 9éﬁH§M@ﬁéﬂ@ﬂW@oi dlmedhyd, ether (diglyme); ketones such

6t et rahydro péé/l‘l dazi nyl carbé](%@%]lol&ﬁ)henyl a nocasrubc%nyl h(ea?iylt) 2 Cf%dl chl orob

enzam de, dhe hIot5 te
(3-et hoxy- @ﬂmﬁdhquﬂEﬂamgde1Qr4dﬂmethylformam1de (DMF); nitriles

6t et r ahydr q- 1- yr' az%ﬁé/%&&wp{ly%] phgg#gglf_aggar RoRy }%@enydl)me,’%}ﬁhl or obenza

m de, mp. or’obenzoy orid
N- (4-{35] 3- S(L&stMQ/ 4DMBP hoxgpheny ISCMP N8t B EAhRer GHiI-yams tdedieny| car bon

yllpheny' arafﬂocf?lrgqry m?@ 1) &&Péor%eﬁza%de tHR. 2%t A2 Widh
4-di chl orobenz éhrf or| e - é e"tehogg 4- met hoxyphenyl) -1,
4 5 mlxtures cf the solvents mentlone

6t et rahydro- 1- pyrl dazi nyI car bonyl ] phenyl am nocar bonyI }phenyl )-3,4-dichl orob
enzam de, trifluaroneth

N (4-{ 3- [3%@:‘&% ehd ‘Pﬂog%ﬁ‘éﬁr?l )%r <o 5¥%’:gg Phor€M6 ' ftainea

t et rahydr ol pyea clazigytcapbongs] plierpheant owrvat doly| yahényddmpbundsf | uor omet
hyl benzam %ef AP £ A841 3% The conpounds bel ow are obtained anal ogously
starting fro

3- ami no- I\I-{A?»[@ ¢31év hoxie 9SHBEReRYPHATPIUTLS- Qifhyidt®- AAFPYLRGazihe- 1- carb
onyl ] phenylghenzanide kndid. 1@ 48R 230@3 not known, they can be

prepared by methods known per se.

15
In the compounds of the formulae III, V and VII, the
radical -CO-L is a ©preactivated carboxylic acid,

preferably a carboxylic acid halide.

20 The reaction of the éompounds of the formula IV with
compounds of the formula V takes place under the same
conditions, relating to the reaction time, temperature
and solvent, as are described for the reaction of the
compounds of the formula II with compounds of the

25 formula III.

Compounds of the formula I can furthermore be obtained
by reacting compounds of the formula VI with compounds
of the formula VII. As a rule, the starting compounds
30 of the formulae VI and VII are known. Thus, for
example, the compounds of the formula VI are described
in DE 19826841. If they are not known, they can be

prepared by methods known per se.

35 The reaction of the compounds of the formula VI with
compounds of the formula VII is carried out under the
same conditions, relating to the reaction time,

temperature and solvent, as are described for the



- 19

\ N-(3-{3-[3-(3-ethoxy-4-nethoxypheny|)-1,4,5,6-tetrahydro-1-py9ﬂdAERn§mmbfbo
nyl ] phenyl am nocar bOnyl } phenyl ) benzam de, mp. 196; 5

N (3-{3-[3-(3-et hoxy-4-net hoxyphenyl)-1, 4,5, 6-tetrahydro- 1-pyri dazi nyl carbo
nyI]phenyIaninocarbonyl}phenyl)-3-nFt96bénzanide, m p, 228;
N-(3-{3-[3-(3-ethoxy-4-net hoxyphenyl)-1,4,5, 610 tetrahydro-1

pyri dazi nyl car bonyl ] phenyl am nocar bonyl } phenyl) - 4nd t nzam de,. p. 245;
N-(3-{3- 3?(9?9&9%9%- A e
hydroi%épybbﬁ@bmnwbcafbmmﬂ]ﬂdnmqﬂ&uﬁﬂkmarbonyl} phenyl ) - 3- chl or obenzam de,
m p. ;
N-(3-{3-[3-(3-ethoxy-4-met hoxyphenyl)-1, 4,5, 6-tetrahydro-1-pyridazinyl carbo
nyl ] phenyl &ni hasar bohylthe20fphmryk) - 4- cHiror BBeng@nvadtem pinp7;the

N-(3- {35 [ 363cotiheuyr 4-Jrmthoxyphenydn - 1s41 6, 6ak ehahydr oakipyr i dazi nyl car bo

nyl ] phenyl am nocar bonyl } phenyl ) - 2, 4- di chl or obenzam de, Q%p. 210; 25

N- (3-{ 3- [ 3=paredRoly ATRBERORPpIRInyEFaIvalen . ABCMRAr Ot 1EB§r RFEA nyl car bo

][ly: } phenyl @%ﬂ@gartwéa&mﬁwl an l”rixﬁrﬁihoéybeéﬂamsdeh asp e t2@8.013@riEhe

“follow ng are obtai ned anal ogous y reactjon of _"A., W .

4-nethoxycéFE@ﬁﬁPﬁ@ﬁzoyﬁvéﬁpgﬁﬁdg%' RN acids 1 enis

N- ( 4-{ 3- [ 3xe3cetiboxyade metrhogygphénylprl #hds6é 8Bich yield physio-

tetra ro-1-pyri i |'] | am, nocar; Qﬂ*% hen s4- nethoxycar bo

ny|beﬂggni&é98n963@§4§¥§§@§ggﬂ% EEQ§£%2O Q?'nglmni%ph-cgg%g%eggggl

chlori de Nbe4-§3=q3- €39t heRYyLUTiEt RSRdPheAytFic, 4aGig, Hydrohalic

tetrahydro,L-pr i ghaeh ndcanbapylhpbeny! apd nocarbonyitebesyt ¢ - 4caygnocar bony

| benzam de, mp. 243-245; 5 with 2,4-d|ﬂ|t obenzoyl chl.ori de .

N- (4- { 3- [ 3PPP=BPRERF- AT hoXYPheRy | PLEIIP SBELBE 1 Angdiar1 SuLfanic

pyri dazi nyla@ardbonﬁh]dphefmtltaném bemyamikenydi-dy,910 rdi mantakmrizam de,

mp. 246-247;. 4- hox bonyl l. chl.orli : _

% Do (55 Hsstihe) EHRNEL MBIt N Mfie ox besexc
cyclic mono- or polybasic carboxylic, sulfonic or sulf-
uric acids, e.g. formic acid, acetic acid, propionic
acid, pivalic acid, diethylacetic acid, malonic acid,
succinic acid, pimelic acid, fumaric acid, maleic acid,

20 lactic acid, tartaric acid, malic acid, citric acid,
gluconic acid, ascorbic acid, nicotinic acid, isonico-
tinic acid, methane- or e@hanesulfonic acid, ethane-
disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, naph-

25 thalenemono- and -disulfonic acids and laurylsulfuric
acid. Salts with physiologically unacceptable acids,
e.g. picrates, can be used for the isolation and/or

purification of the compounds of the formula I.

30 On the other hand, if desired, the free bases of the
formula I can also be liberated from their salts with
bases (e.g. sodium or potassium hydroxide or sodium or

potassium carbonate).

35 The invention relates to compounds of the formula I and
their physiologically acceptable salts and solvates as

medicaments.



t et rahydro- 1- pyri dazi nyl car bonyl | phenyl am npcar bonyl ) 15

_ phenyl) - 4- met hoxycar bonyl benzam de, m p. 298-250; with 4-f|uoroQQnAPRIﬂm3
chl ori de

N- (4-{3-[3-(3-ethoxy-4-nmet hoxyphenyl ) -1, 4,5, 6tetrahydro-1-pyridazi nyl carbon
yl ] phenyl am nocar bonyl } 20 phenyl) - 4- % uor oret hyl benzam de, with
4-butoxybenzoy| chloride N~ ( 4- { 3- [ 3- ( 3-ethoxy-4-nethoxyphenyl ) -J.

4 rah% QnélQ ri Q%' “Y'PQIQP&']EBG”YA%&B?%{ bogyl } 2%
phenyl) 4- but oxybenzam pent oxybenzoyl oride
N- (4-{3- [ 3feamatlisoxy - AD#etﬁbﬁybheFﬂWﬁ)lquQ%C%l y acceptable salts

t et rahydr o pyddaaidy | cardhemddRieny sl Sweay bonyl B 30ors .
phenyl ) - 4- pent oxybenzam de, f with 4-ethoxybenzoyl chloride

N-(4-{3-[ 3-(3-et hoxy-4-net hoxyphenyl)-1, 4,5, 6tetrahydro-1-pyridazi nyl carbon
yl] Ehens'l gm@oﬁﬂhb@ﬂyhbﬁ5 phemd imdr &t henphenzasbdeche @sé APR 203 - 21
wth 3 I met

N- (4-{ 3- [3C€§$§?ﬁ%g§n§9ﬁgﬁﬁo Orldﬁ?|} ang/gr their physiologically
tetrahydroatcgpﬂahterqdkﬁsbmngy@phenﬂhamenodanbonyé}phedvbﬁl®p4<dinethoxyb

~enzam de, i de :
N- ( 4- { 3- [ 3- rtn-lgh())(y g—%ﬁfet gxkg‘%gbgg % éﬁartlcular in a non
t et rahydr ocgegjyrqadazwfmy{ céﬁb(‘}ﬁy-lsj Wﬁm%@caﬁb@ﬁylc}%eh?l YrRuggtthy | benzam

INEj(e4 {1go ‘[’\‘3'[1?1:1%:% t”ﬁt QQ&XQ%@F?\YAO&E' Qbkﬂe to ether with at least one
et hoxy- 4- net hq en

t et rahydr o®¥- &Fﬂldﬁ%?ﬁy?c%PﬂZ%glFﬁ%&ﬁﬁ%ﬁhQHﬁ%ﬁiﬁﬁﬁnFpﬁénfﬁ?¥§lﬁﬁﬂhoxybenza

m de. 15 Thedfol1pwapgprapeichiai ned aeaibdgeusion byitractneonosf more

4- am no- N—% %% %? %kh% d% n@hﬁqﬁyphenyl) 5. 6- di hydr o4H- pyri dazi ne- 1- car bo

nyl ] phenyl yBén2am &6 6‘ ‘benzoyl chloride

N-(4-{4-[3-(3-ethoxy-4- nethoxyphenyl) 1,4,5,6

t et rahyglr orhepyrhdaziciuhcarberykl-pieay! aghneear bepy! b@ﬁ%ﬁé@e@%ﬁ@a@ de, mp.

278;
preparations comprising at least one compound of the

formula I and/or one of its physiologically acceptable
salts and/or solvates.

20 These preparations can be used as medicaments in human
or veterinary medicine. Possible excipients are organic
or inorganic substances which are suitable for enteral
(e.g. oral) or parenteral “administration or topical
application and do not react with the novel compounds,

25 for example water, vegetable o0ils, benzyl alcohols,
alkylene glycols, polyethylene glycols, glycerol
triacetate, gelatin, carbohydrates such as lactose or
starch, magnesium stearate, talc and petroleum jelly.
In particular, tablets, pills, coated tablets,

30 capsules, powders, granules, syrups, Jjuices or drops
are used for oral administration, suppositories are
used for rectal administration, solutions, preferably
olily or aqueous solutions, and furthermore suspensions,.
emulsions or implants, are used for parenteral

35 administration, and ointments, c¢reams or powders are
used for topical application. The novel compounds can
also be lyophilized and the 1lyophilizates obtained
used, for example, for the production of injection



25 with 3-nitrobenzoyl chloride
N- (4-{4-[3- (3- et hoxy- 9- met hoxyphenyl )-1, 4,5, 6 04 APR 2003
"tetrahydro-1-pyridazi nyI car bonyl ] phenyl am nCcar bonyl } phenyl ) - 3- ni t r obenzam
de, mp. 284; 30 with 4-nitrobenzoyl %t{é ori de
N (4-{4-[3-(3-ethoxy-4- met hoxyphenyl) 4,5,6

t etrahydro- 1- pyridazi nyl carbonyl ] phenyl am n~car bonyl } phenyl ') - 4- ni t r obenzanmi

de, mp. 279 35 WM chl robe l.qr i de
N (4-{4- [3 peaﬁ &hgmst hlglxy h %ar%bc 5.6t ef Pgﬁfgrtgdl p§r| da2| nyI car bon

yl ] phenyl amtrﬂ)tca]rimﬂll } pidleny| )cgnchp@m@@e@zamlﬂd@lqﬂrge327asuch 0 &S APR 2003

22 with 4- Qﬂh&ﬁqgﬁﬂ£9y QAR ives, stablllzers and/or wetting
N-(9-(9-[ 3-(3-et hoxy-9- et hoxyphenyl

t et r ahydr o-29§V$ 'dafif%}lséérll?ér%/l ] Eﬁé%?l a?ﬁ’ﬁo@afrflfﬁﬁlr}%héﬁﬁ )2 eht ©r obenzam
ide, mp. 3Bdgsduméth kﬁ:f‘ﬁf‘o@mﬁé’@y&e§h| chéjd@urants, flavourings

N (4-{4-[3-(3: gt hoxy- & ret I
te'graaydgo% V] ggg? rre b p?en%gﬁ% aﬁﬁ% earﬁB’ﬂ?P}JBﬂényle) RB- ntthoxybenza

m de, mp. 22830, v:ltﬂam\irtsh 4- met hoxybenzoyl chl oride
N-(4-{4-[3-(3-¢€ethoxy-4-nmet hoxyphenyl)-1,9,5,6

t et rahydr o- 1- pyri dazi nyl car bonyl ] phenyl am nocar bonyl } f

phenyl) - 4- tehoxybenmpaninde, nepg. 33Fhe 15 fprhulianet Ayl bencby| *‘eﬂrﬂ?blri de

N-(9- ~4o[ 3-drdr Sl dByr A 1BY hepuhen e 1641%6 ana solvents can
tet rahydro 1- pf/rl dazi nyl car bonyl'] phenyl ami nocar bonyl } phen rret hyI benzam

yl
ide, mp. 2PIEdi th o- E}S}%noﬁﬁﬁ 69# cRfor iddERSEE 4-1 4’”23[‘3 &
3- et hoxy- 9- ﬂ&tﬂ‘ﬁmheﬁyhﬁe ¢AMB , (Syclic adenosine monophosphate)

e, i S R B e PO o
3-am no- N- {érd 3-¢83- emhexgze4 etlizosaipieny | ) The 6- BDEydrI&m—I—lebbaiz@m 1-carbo
”y']ph§ﬁy'hﬂﬁﬂﬁﬁﬁhﬂf égcghe invention can be particularly useful
in the treatment of allergic diseases, asthma, chronic
bronchitis, atopic dermatitis, psoriasis and other skin
diseases, inflammatory diseases, autoimmune disorders,
such as, for example, rheumatoid arthritis, multiple
20 sclerosis, Crohn'’s disease, diabetes mellitus or
ulcerative colitis, osteoporosis, transplant rejection
reactions, cachexia, tumour growth or tumour

metastases, sepsis, memory disorders, atherosclerosis

and AIDS.
25
In this connection, as a rule the substance according
to the invention are preferably administered in doses
corresponding to the compound rolipram of between 1 and
500 mg, in particular between 5 and 100 mg, per dose
30 unit. The daily dose is preferably between

approximately 0.02 and 10 mg/kg of body weight. The
specific dose for each patient depends, however, on all
sorts of factors, for example on the efficacy of thé
specific compound employed, on the age, body weight,
35 general state of health, sex, on the diet, on the time
and route of administration, and on the excretion rate,

pharmaceutical combination and on the severity of the



30 with benzoyl chloride N (3-(4-][3-(3-ethoxy-4-nethoxyphenyl)- , 6

1,4, 5
“tetrahydro- 1- pyri dazi nyl car bonyl | pheny! ani nocar bony! } pheny! ) behk aAiPRie2003 p.

217-218; 35 with 3-nitrobenzoyl chloride

N- (13- ~4- [ 3- ( 3- et hoxy- 4- met hoxyphenyl ) - 9 5,6 '

t et rahydro-1- pyri dazi nyl car bonyl ] phem}l am nocar bonyl } phenyl ) - 3- ni t r obenzam
de, mp. 269-271; 0 4 APR 2003 - 23 wth 4-nitrobenzoyl chloride

N ( 3- {4[3(3 et h h phen :

t et rahydro- FE p%/lrcflg”);a}z/rl n%?%é?géﬁypﬁpﬁj&lyﬁ%an%}g%cgp ﬁﬁ’} Sﬁgr%ﬁe)s 4- Onlfalt robenzam
de, mp. 27Eminietiet3ahl oy abeneytedhl ori de

N-(3-{9-[3-(3-ethoxy-4-nmet hoxyphenyl)-1, 4,5, 6tetrahydro-1-pyridazi nyl carbon

yl ] phenyl am nocar bonyl } phenyl ) - 3- chl or obenzam de, m p. 232-233; 010 W th
9- Ch|0robeﬁgﬂﬂecﬁm@rpggow, dll temperatures are indicated in .

N-(3-{4s[ 3-1r3- GEK@XYf6lITB¢JDQ ypegamblet, 4, 3coiselomaydr Qro]r}ﬁ)ﬁg dazp'nyl car bon
yl ] phenyl am nocar bo:}ylgggeﬁg % 4- chl or obenza g] 3 tﬁl 270:;
3- met hoxyb&¥A33* chtftord Y 4 3E9%- étsho% 2% et &y%ﬁ%ﬁﬁﬁ? 1154 5,6

“tetrahydro-skjpygtatpzi nyl Qaardzcmydz}p,hedgbamiﬂngardnonyh}sprtmrydt)r@}trmmoxybenza

m de, m p. 7239 20 with 4- met hoxybenzo e -{n 4- -
( 3- et hoxy- e ‘% Oxyp enfoOdTCt % ;ﬂ% é!% ngcgéég 2Narls® 1{0, and
6t et r ahydr @}&t@au&mzwny&hcaebbmill ]qﬂ@ﬁ/ﬂeﬁmomoc@ltbbhyr?lpﬁéhwyi 4-%h2 hoxybenz

am de, Po 49: tsh 9- z chl
N ( 3 {451[3 ( %QCOXy-}?a%néémt hl*()k)(ypé%ﬂé)%&iﬁ"4@ff Hide over sodium

t et r ahydr o- slllp@arﬁ‘?ja%-‘i’%yﬁliapﬁéﬁ&?}jphéﬂﬂ AR NOERFbORS | FhemAHTiedrethy| benzam
ide, mp. 284-2ogdhphy on silica gel and/or by crystallization.

Example 1
15

A solution of 2.2 g of 4-amino-N-{3-[3-(3-ethoxy-4-
methoxyphenyl) -5, 6~dihydro-4H-pyridazine-l-carbonyl]-
phenyllbenzamide (“A”) [obtainable by catalytic hydro-
genation of 4-nitro-N-{3-[3-(3-ethoxy-4-methoxyphenyl)-
20 5,6-~dihydro-4H-pyridazine~-l-carbonyl]phenyllbenzamide
in 150 ml of tetrahydrofuran in the presence of 3.5 g
of Raney nickel at room temperature] and 0.6 ml of
pyridine in 70 ml of dichibromethane is treated with
0.96 g of 4-nitrobenzoyl chloride in 10 ml of dichloro-
25 methane and subsequently stirred for 20 hours. The
solvent is removed and the mixture is worked up in the
customary manner. After recrystallization, N-(4-{3-[3-
(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-tetrahydro-1l-pyri-
dazinylcarbonyl]phenylaminocarbonyl}phenyl)-4-nitro-

30 benzamide, m.p. 272°, is obtained.

The following are obtained analogoﬁsly by reaction of
\\AII

35 with benzoyl chloride.



wi th 4-cyanobenzoyl chloride N- (3-{4-[3- (3-ethoxy-4-nethox n ~1 4,
g ’ (S s o Y P05 bk 203
" 6t et rahydro- 1- pyri dazi nyl car bonyl ] phenyl ani nocar bonyl } phenyl ) - 4- cyanobenzam
ide, mp. 260. 0 4 APR 2003 - 24 -Exanmple 2 Anal ogously to Exanple 1, the
followi ng is obtained by reaction of
4-am no- N-{3-[ 3- (3-i sopropoxy-4-net hoxy 5
phenyl ) - 5, 6- di hyler(@—4B~dyr- (Fazithexldamsdmdyypieny oehzand de- ("D') with
4-nitroben%g¥&a%9h %ng N-(4-{3-[3-(3-isopropoxy-4-net hoxyphenyl)-1,4,5,6
10 _
t et r ahydr opyrpyeizdayileprbenydd pHeshdayliad aredsBon\ hoheh\rgn 2ami ¢ r obenzani
de, mp. 2%2.mABqlg@qusly to Exanple 1, the follow ng ara obtai ned by
reaction of "4-am no-N-{3-[3-(3-cycl opentyl oxy-9 15
met hoxyphenyl ) - 5, 6- di hydr o- 4H pyri dazi ne- 1- car bonyl | phenyl } benzami de ("E")
vl\»l EQ ?éni[g h(@g%n@@l)ﬁ'it@aamlrniz@@ldf chlohride 20 1 45 o1
-{3-[3-(3-cycl gpent yloxy- 4- net hoxy~ .o, b-}etrahydro-

pyri dazi nyl car b ﬁ)f%]’ Het i oesr o 7”}%%0&@3%%&’4% o]g’eén’z%’mgde, mp. 208;
"W th 4-chl eeeakehzdylo-dhipgriidez2mylcarbonyl]phenylaminocarbonyl}-
N-(4-{3-[3-(3- |_gp: I -4- ho emyd)el, 4, 5, 6-tetrahydro-1-pyridazin
yIcarbonylFé%gﬁéﬁa%iﬁg%éfg%%fl#pﬁéﬁy?¥&2-2ﬁ+%ﬂobenzanide, mp. 257; with
4- cyandbenzoyl chloride 30

N (4-{3- [ 33,4 3ncclsape iyl @apedrmtinenidiamd ) 1, 4, 5, 6-t et rahydro- 1- pyri dazin
yl car bonyl ] ph~nyl' am nacar bonyl } phenyl ) - 4- cyanohenzam dge, p, 271b. i 04
APR 2003 - 25 "e{ﬁﬁl{é‘é3Adg”¥§§§i?§ﬂ>2}4%'§eé§§%ﬂp3‘ﬁ?ﬁ?h‘gﬁ%ﬁb@ﬁ ngis
obt ai ned by efeadlyiden -0f-pir(idtez3-n3-ceidrony 4-pretiiemirenyd ybén Bl b- _

di hydro- 4k pyr1 dazine: kicanbonyldphenvld - N et hyd s4ret hyl ani nobenzam de

15
with 3-chlorobenzoyl chloride
N- (4-{3-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5,6-
tetrahydro;l-pyridazinylcarbonyl]phenylaminocarbonyl}—
phenyl)-3-chlorobenzamide, m.p. 219°;
20
with 4-chlorobenzoyl chloride
N- (4-{3-[3~(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-4-chlorobenzamide, m.p. 253°;
25
with 3,4-dichlorobenzoyl chloride
N- (4-{3-[3-(3-ethoxy~-4-methoxyphenyl)-1,4,5, 6-
tetrahydro~l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -3, 4-dichlorobenzamide, m.p. 224°%;
30
with 4-trifluoromethylbenzoyl chloride
N-(4-{3-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5, 6~
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -4-trifluoromethylbenzamide, m.p. 262°;
35

The compounds below are obtained analogously starting
from 3-amino-N-{3-[3-(3-ethoxy-4-methoxyphenyl)-5,6-di-
hydro-4H-pyridazine-l-carbonyl]phenyllbenzamide (“B”)



wi th 4-chl orobenzoyl chloride

- N (4-(3-[3-(3- et hoxy- 4- met hoxyphenyl ) -1, 4, 5, 610 04 APR 2003
t et rahydro- 1- pyri dazi nyl car bonyl ] phenyl - N- mret hyl am no
car bonyl } phenyl ) - N- net hyl - 4- chl or obenzam de; anorphous O ~O ~ \ NON\ ~ ~\

O\0/ O/ N\ . C Exanple 4 15 Aﬁél%%oﬂsly to Exanple 1, the conpounds

" N-(4-(3-[3-(3cycl opentyl oxy-4-nmet hoxyphenyl)-1, 4,5, 6-tetrahydro-1pyri dazi ny
| car bonyl ] phenyl am nocar bonyl } phenyl ) - 4ni t r obenzam n.p., 202-205 20 and
N(4-{3-[3§(é-3(Ngmlérr‘rgt‘ﬁﬁéﬁ%/ﬁge‘ﬁ%&i’ﬂxﬁ- Yﬁgx rfh@ﬁsylegm%t, . 6-tetrahydro
- 1- pyri dazhpykearbppyt Haz25npheaybamyldedeboiypnipeatbordsni+t r obenzam d~,
mp. 274, are_o ined. .r, Th ol l,ogwi-ng exanpl es relate to pharmaceuti cal
preparatioﬂé?ny9ggﬁnﬂ5ﬂ19803%fg26lq%;énple A. Injection vials A solution of
100 g of an active conmpound of the formula | and 5 g of disodium

hydr Oggnphﬁﬁf??aﬁg-g%-?3a@kﬂ%&§;d_4t&emﬁo@qy§memyi)110,1‘4 ublesdistilled water
usi ng n [sic] hydrochloric _acid, sterile-filtered, dispensed into

i nj ecti on brare-lirpuphrpried lGAdErdid MheE YAGTHNG Ghd dseptical ly

seal ed. Eaﬁﬂehgwcei—arﬂt\fb@bnaaﬁlti@ﬂer;snﬁprrg 20fg°gctive compound. 10 Exanple B:
Suppositories m xture of 20 g of an active conpound o~ the fornula | is
fused with 100 g of Soya lecithin and 1400 g of 15 cocoa butter, poured

i nt o nmoul ds-apd {3kl[Gwed-tahoagl 4 -Fathsayppesitloryl corfi,aens 20 ng of active

CO”pO%QQ' tetrahydro-1-
pyridazinylcarbonyl]phenylaminocarbonyl}phenyl)-4-

nitrobenzamide, m.p. 245°%;

N- (3-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5,6-tetra-
15 hydro-l-pyridazinylcarbonyl]lphenylaminocarbonyl}-~
phenyl)-3-chlorobenzamide, m.p. 128°;

N-(3-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-tetra-
hydro-1l-pyridazinylcarbonyl]}phenylaminocarbonyl}-
20 phenyl)-4-chlorobenzamide, m.p. 207°%;

N-(3-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-tetra-
hydro—1—pyridazinylcarbonyl]bhenylaminocarbonyl}—
phenyl) -2, 4-dichlorobenzamide, m.p. 210°;

25
N-(3-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-tetra-
hydro?l—pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -4-methoxybenzamide, m.p. 208°.

30 The following are obtained analogously by reaction of
\\AII

with 4-methoxycarbonylbenzoyl chloride
N-(4-{3-[3~ (3-ethoxy-4-methoxyphenyl)-1,4,5,6-
35 tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -4-methoxycarbonylbenzamide, m.p. 248-250°;



Exanple C. Solution 20 A solution of 1 g of an active conpound of the
formula I, 9. 38 g of NaH2P0O9 2 HzO, 28 . 98 g of Na2HPOq 1B 4HABRa?8030. 1
g of benzal konium chloride in 940 m of doubledistilled water is prepared.
It is adjusted to pH 6.8, nmade up to 1,1 and sterilized by irradiation.
This i 25 solution can be used in the“formof eye drops. Exanple D

O ntnment 500 ng of an active conpound of the formula | is mxed 30 with

99.5 g of pgt 1‘9'@%9&11%3%1%%%@?@9%&& conditions. Exanple E: Tablets 35 A

m xture of 1 kg of "active conpound of the formula I, 4 kg of lactose, 1.2
kg of potato stadlct- B2l kyldfetlpeyatomotiokygrbenmaygneéstuby Stearate is

conpr essed H& r APR 2003357 Zfy1 8 MSoh @DY Shén{ NaRi FUELPBBRY 1 JRNNEr, such
t hat each tablrea}tkg/cont ains 10 E;rlri; o}f’ acti v,e§;lc10}r§rlt1porlljir/1d‘.-11 lExa L e F:y at ed

tabl ets 5 AIETOGOTS FAT BAMAY erzdneds afePpreddedivwhich are then
coated bn a customary manner with a coating of sucrose, potato starch,

tal c, tragacant nd,.co. l oyrant. 10 anple G Capsules 2 kg of active
conmpound ofwj’taf*r%e@f’(;aqr r%ﬁnalqroa een%‘?%%e%}gﬁ%rnf%o hard gel ati ne capsules in a
cust omary mannedN-sfch 3-hiai—~ eaodt napstd enconbaypise 291 hgl pd, bhé-acti ve 15

‘conpound. Bxammhe 4o-Amoul es A solution of 1 kg of active conpound of the
formula I 20 1n §]0 1OJ§T double-distilled water is sterile-filtered,

di spensed PG Sardw e rhgraphl pheferl amreecatleeny ! Roaayi i oAs4and

asepti @l | yisgalrethe NG RTPQY! S, cod-ap frpe 10 ng of active conpound. 25
Exanple |: Inhalation spray 14 g of active conmpound of the fornmula | are

dissolved in 10 1 of isotonic NaC solution and the solution is dispensed
into conmemdital l4y-mextaid:alderispraibaressel scB3lbhiedd ng a punp nechani sm  The
sol ution can be,sprayed into,t mout h or, .nose.." One. puf f f.spray
(approxi matel y (I)\].Sli(4rr1{)%dc[lojr1r((e%sperc])cﬁh <Y oApame ohsoex%‘fhearb%lr )gxi h%t %19 0.14 ny. 1.
tetrahydro-l-pyridazinylcarbonyl]lphenylaminocarbonyl}-

15 phenyl)-4-methoxycarbonylbenzamide, m.p. 248-250°;

with 4—fluo:obenzoyl chloride
N-(4~-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6~
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
20 phenyl)-4-fluoromethylbenzamide,

with 4—butoxybenzoyl chloride
N—(4—{3—[3~(3—ethoxy—4—ﬁethoxyphenyl)—1,4,5,6—
tetrahydro-l-pyridazinylcarbonyl]lphenylaminocarbonyl}-
25 phenyl)-4-butoxybenzamide,

with 4-pentoxybenzoyl chloride
N-(4-{3-[3-(3~-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
30 phenyl)-4-pentoxybenzamide,

with 4-ethoxybenzoyl chloride
N-(4-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
35 phenyl)-4-ethoxybenzamide, ’



2. - 28 Patent Cains Conpounds of the forrulal R~ ~ O/ ~ N\

‘O~~\ NR5 / / RBRO 4 APR 2003 in whichRl, Rzin each case DAddpBnd@3t |y
of oneanother are H, OH, OA SA, SOA SQZA, F,Cl or A 2N ( CHz ) n-O,R
and R2together are also -O CHZ- O, R3, i n each case independently of
oneanother are H, A Hal, OH OA NOZ“NHA NA2, CN, COOH, CODA, NHCOA,
NHSO2A or NHCOOA, R5, R6i n each case |ndependently of oneanother are H or

al kyl havi ng t _ to 10 C atons, whichcan be
subgtltuted %hl9t§ é?&ggﬁof%ﬁegé5¥%n§ﬁyggggéloaIkyI having S-7 C

at ons, al kyl enecy®t 64t kyt [ havBngtBoip-C-aebhssyrakredy1hdviong-2-8 C

atoms, A'i s @égyéh Vb 0g-dyr2dadin 1c§r85n§l?EE@H§&@h§n%ca%bo% yan -4, Hal'is F,
Cl, Br or and t $n§h slologlca acceptable Salts andsolvates
0

Conpounds d? hemegl ¥ ¢ 1meth 6¥E?ﬁ@a%d@r aiml - 29 0 4 APR 2003 (a)
N—(4 (35[ 3-(3- ethoxy 4- nethoxyphenyl) 1, 4,5, 6tetrahydro-1-pyridazi nyl carbon

. ) phenyl am noc hen itr benzanide. 3. Process for the
preparatlon 5€h % ﬂ%%% ¥%£ ?%f according to Claim1l and of their
salts and soIvaﬂés 4€h&féﬁféBfeerxy~4hmethozypbeuyd yeflL,dhé,Fermula 11 R1

‘Lo#byu:blgf §§orﬁﬁrg7§$#fgggkﬁPfﬁﬁﬁﬁﬁg92§phggyﬁﬂm§90ﬁ5§boﬁ§ﬁted wth a

phenyl)- -methylbenzamide,
10
with 3-methoxybenzoyl chloride
-(4-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -3-methoxybenzamide. :
15

The following are obtained analogously by reaction of
4-amino-N-{4-[3- (3-ethoxy-4-methoxyphenyl) -5, 6-dihydro-
4H-pyridazine-l-carbonyl]phenyl}benzamide (“C”)

20 with benzoyl chloride
-(4-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)benzamide, m.p. 278;~

25 with 3-nitrobenzoyl chloride
-(4-{4-[3-(3-ethoxy~4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-3-nitrobenzamide, m.p. 284;

30 with 4-nitrobenzoyl chloride
-(4-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-4-nitrobenzamide, m.p. 279;

35 with 3-chlorobenzoyl chloride
- (4-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-3-chlorobenzamide, m.p. 278;



R3, R9, R5, R6 have the neanings indicated in Claiml1l and L is Cl1, Br, CH
~or areactive esterified OH group, or in that a conpound of tOe ﬁBRnﬂmB |V
- 30 R/ ~~NNNHR2R5 inwhich IV 0 4 APR 2003 R1, RZ and R5 have the
meani ngs indicated in Claiml, is r_eag%egl with a conpound of the fornmula V
O R pV~NRaRain which R3, RO, R6 have the neanings indicated in Caim

1, and L is Cl, Br, OHor a reactive esterified OH group, or in that a

conpound of; thest eRIL8RYhzbyNH1brid@ RS VI O | NH RS /
N- (4-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5,6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)~4-chlorobenzamide, m.p. 281;

5
with 3-methoxybenzoyl chloride
N-(4-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5,6-
tetréhydro4l—pyridazinylcarbonyl]phenylaminocarbonyl}—
phenyl)-3-methoxybenzamide, m.p. 228-230;
10
with 4—methokybenzoyl chloride
N- (4-{4-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5, 6~
tetrahydro—1fpyridazinylcarbonyl]phenylaminocarbonyl}—
phenyl)-4-methoxybenzamide, m.p. 331;
15
with 4-methylbenzoyl chloride
N—(4—L4—[3—(3—ethoxy—4—methoxyphenyl)—1,4,5,6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-4-methylbenzamide, m.p. 298;
20
with 4-cyanobenzoyl chloride
N-(4-{4-[3-(3-ethoxy-4~-methoxyphenyl)-1,4,5, 6-
tetrahydro—l—pyridazinylcarbbnyl]phenylaminocarbonyl}-
phenyl) -4-cyanobenzamide, m.p. 258.
25

The following are obtained analogously by reaction of
3-amino-N-{4-[3- (3-ethoxy-4-methoxyphenyl) -5, 6-dihydro-
4H-pyridazine-l-carbonyl]phenyl}benzamide (“C")

30 with benzoyl chloride
N-(3-{4-[3-(3~-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)benzamide, m.p. 217-218;

35 with 3-nitrobenzoyl chloride
N-(3-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6~
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-3-nitrobenzamide, m.p. 269-271;



inwhich RI, R2, R5 and R6 have the neanings indicated in Claiml, is
_reacted with a conpound of the forrmula VI i - 31 -vpd4 APF@QOAPRl%_gmL
R3 VII Ra in which R3, RO have the neanings indicated in Claim1, and

cd, Br, OHor a reactive esterlfled_O; roup, and/or in that a basic
compound of the formula | is converted into one of its salts by treatnent
with an acid. 4. Conpounds of the forrmula | according to Claim1l and their
physi ol ogi C%yﬁ{ @CS?QE@BERZB?U sh3Rd;gel vates as phosphodi esterase |1V

i nhibitors utical preparation, characterized in that it
contains at |easN- d)ﬁe{éorﬁéomﬁdeﬁhoﬁﬁe4?6‘?#@%&’@@@6’6{ dilnd t © ai m 1 and/ or
one of its 9@%?59#895C§L£¥r§88§@B?@Egrs%%lngﬁ]%ﬂ@n@la@ﬁ@adﬁaﬂﬂ&uﬁQ'Nat es. 6.
Process for oduction of phaimaceutical preparations, characterized in
that a corrpléhﬁay i -fneifsPRANEAIMNEEecoPdPng4t/d il ai m 1 and/or one of its
physi ol ggi cal | y acceptable salts and/or one of its solvates is brought into
a suitabl e dose E {Pl §t her QA Ql |.east one solid, liquid or i

seni | i qui d BxElpref §REPYAr §110T19%5 o 4 APR 2003 7. Use of compounds
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accept abl e § #Eghgaréohy %?ﬁdggﬁnkﬁ%a95%%§QH R & iR LamBNR for the
control of i Se ast , chr nchl tis, atopic
dermatitis, pbgmfﬂ-hsﬁschhér@bﬁé?aglkidﬁ dis Pasés’2 | r§f3lram'ratory di seases,
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sclerosis, Crohn's di sease, di abet es mel litus or ulcerative coli ti S,
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t unour net ast asesr- (3epa-$3- WBH’@thodlyS@Fd‘@lt&px@ﬁpWr@&OFﬂf,GB,l%, énd Al DS.
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A A9{e. A@%@ﬁ)&ﬁf R ASRY T AB2Z ABY ACARES "X PACEYARTA R ORT TR YAH. AS@ AY. Ae.
AFTS. Afa. A ;Ahen#\lAS‘lAth&IQDsu}za@@?le, m.p. 270;
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a] cal c\ﬁ] c a]ca]caUl cal cal ca]caU]ca]c:a]c a]cal w3489: G\t xsni d_Z] ca]ca] c
a]ca]ca]CRaYét 3-methoxybenzoyl chloride

a] ca] ca] ca] ca] cajcabealeaBeabeatlhakeakeaktaosyptaincdl)cd],ch|caca] cal ca] cal ¢
alca]calw$&§E%rahydro l-pyridazinylcarbonyl]phenylaminocarbonyl}-

phenyl)-3-methoxybenzamide, m.p. 237-239;

20
with 4-methoxybenzoyl chloride
N-(3-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbbnyl]phenylaminocarbonyl}—
phenyl)-4-methoxybenzamide, m.p. 248-249;
25
with 4-methylbenzoyl chloride
-(3-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -4-methylbenzamide, m.p. 254-255;
30

with 4-cyanobenzoyl chloride
-(3-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-

tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-

phenyl)-4-cyanobenzamide, m.p. 260.
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al ~n ?

aaaa] b’ bbccccdddee ff Kgggi hh} xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]calcalc

a] ca] ca] cajwdalhc dl-cyjarabealzcallc ajidalciajeca] ca] ca] ca] ca] ca] ca] ca] caj ¢

athli yﬁbBJ 51111 If\]k-lzlllth[%Yq 3n%yclopentyloxy 4-methoxyphenyl) -

1,4,5,6-tetrahydro-l-pyridazinylcarbonyl]phenylamino-
carbonyl}phenyl)-4-cyanobenzamide, m.p. 271°.
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Example 4

15
Analogously to Example 1, the compounds N- (4-{3-[3-(3-
cyclopentyloxy-4-methoxyphenyl)-1,4,5, 6~-tetrahydro~1-
pyridazinylcarbonyllphenylaminocarbonyl}phenyl)-4-
nitrobenzamide, m.p. 202-205°

20
and
N-(4-{3~-[3-(3-{N,N-dimethylaminoethoxy}-4-methoxy-
phenyl)-1,4,5, 6-tetrahydro-l-pyridazinylcarbonyl]-

25 phenylaminocarbonyl}phenyl)-4-nitrobenzamide, m.p.

274°, are obtained.

The following examples relate to pharmaceutical’
preparations:
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Example B: Suppositories

A mixture of 20 g of an active compound of the formula
I is fused with 100 g of soya lecithin and 1400 g of
15 cocoa butter, poured into moulds and allowed to cool.

Each suppository contains 20 mg of active compound.
Example C: Solution

20 A solution of 1 g of an active compound of the formula
I, 9.38 g of NaH;PO,+2 HO, 28.48 g of NapHPO,-12 H0 and
0.1 g of benzalkonium chloride in 940 ml of double-
distilled water: is prepared: It is adjusted to pH 6.8,
made up to 1 1 and sterilized by irradiation. This
25 solution can be used in the form of eye drops.

Example D: Ointment

500 mg of an active compound of the formula I is mixed
30 with 99.5 ¢ of petroleum jelly under aseptic

conditions.
Example E: Tablets

35 A mixture of 1 kg of active compound of the formula I,
4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of
talc and 0.1 kg of magnesium stearate is compressed to
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is cycloalkyl having 3-7 C atoms,

alkylenecycloalkyl having 5-10 C atoms
or alkenyl having 2-8 C atoms,

A’ is alkyl having 1, 2, 3, 4, 5 or 6 C
.atoms,

n is 1, 2, 3 or 4,

Hal is F, Cl, Br or I,

and their physiologically acceptable salts and

solvates.

2. Compounds of the formula I according to Claim 1
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R3
R4
in which

R, RY R° R® have the meanings indicated in

Claim 1

and

L is Cl, Br, OH or a reactive esterified OH
group,

or

in that a compound of the formula IV
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R4
in which

R®, R% R® have the meanings indicated in Claim 1,

and

L is Cl, Br, OH or a reactive esterified OH
group,

or

in that a compound of the formula VI

R6
| vi

in which

R}, R?), R° and R® have the meanings indicated in
Claim 1, is reacted with a compound of the formula
VII
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R®, R® have the meanings indicated in Claim 1,
and
L is Cl, Br, OH or a reactive esterified OH

group,

and/or in that a basic compound of the formula I

is converted into one of its salts by treatment
with an acid.

4, Compounds of the formula I according to Claim 1
and their physiologically acceptable salts and
solvates as phosphodiesterase IV inhibitors.

5. Pharmaceutical preparation, characterized in that
it contains at least one compound of the formula I
according to Claim 1 and/or one of its

physiologically acceptable salts and/or one of its
solvates.

6. Process for the production of pharmaceutical
preparations, characterized in that a compound of
the formula I according to Claim 1 and/or one of
its physiologically acceptable salts and/or one of
its solvates is brought into a suitable dose form
together with at 1least one solid, 1liquid or

semiliquid excipient or auxiliary.
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7. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts or solvates for the production of a
medicament for the control of allergic diseases,
asthma, chronic Dbronchitis, atopic dermatitis,
psoriasis and other skin diseases, inflammatory
diseases, autoimmune disorders, such as, for
example, rheumatoid arthritis, multiple sclerosis,
Crohn’s disease, diabetes mellitus or ulcerative
colitis, osteoporosis, transplant rejection
reactions, cachexia, tumour growth or tumour
metastases, sepsis, memory disorders,
atherosclerosis and AIDS.



