NO 01/04099 PCT/ EPOQ 05933 Benzoyl pyri dazines The invention relates to
conpounds of the formulal RNYI-QOR6 NNO R Ol RR3 R4 5in
which R1, R2 in each case independently of one another are H, OH QA SA
SOA, S02A, F, d or A 2N (CH2) n-O, 10 Rl and R2 together are al so

~O CH2-O-, RWO RA/0409%ch case independently of one aRAT{EPOR/D05933 A Ha
H A N02 NHA, NA2, CN, COOH, COOA, NHCOA, NHSO2A or NHCOOA, R5, R6 in
each case |ndependently of one another are 15 H or alkyl having 1 to 6 C_
atoms, A is alkyl having 1 to 1§e8?8Y6R¥r1ﬂﬁF&HeEan be substituted by 1 to
5 F and/or O atonms, is cycloalkyl having 3-7 C atons, al kyl ene- cycl oal kyl
havi ng 5-10 atqns_or_.al ken 20 haV|n 2-8 C ' 15 .alkyl having
1, 2, 3, 4, 3P& @ énﬁfﬁﬁh éﬁﬁﬁ?? o f o3Pds Oﬁg%%% ﬁ%rqﬁia r or |, and
t hei r physi ol ogi cal |l y acceptable salts and 25 solvates.

1- Benzoyl t et rahydr. opyri dazi\nes as prQgesterone receptor |igands are
descri bed, for exanple, i .38, 4878 (1995) 30 Simlar

conmpounds are giso di scl @

R2

5
in which
R!, R? in each case independently of one another are
H, OH, OA, SA, SOA, SO;A, F, Cl or A’,N-
(CH2) ,—O-,
10 R! and R? togéther are also -0-CHy-O-,
rR3}, 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, .
R®, R® in each case independently of one another are
15 H or alkyl having 1 to 6 C atoms,
A is alkyl hav1ng 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, Cl1, Br or I,

and their physiologically acceptable salts and
25 solvates. '

l1-Benzoyltetrahydropyridazines as progesterone receptor
ligands are described, for example, in J. Med. Chem.
38, 4878 (1995). '

30 Similar compounds are also disclosed in
DE 196 32 549 Al.



DE 196 32,549 Al. 2 The invention was based on the object of finding novel
conpounds having val uabl e properties, in particular those which can be
used for the production of nedicanents. 5 It has been found that the
conmpounds of the fornmula | and their salts and sol vates have very val uabl e
phar macol ogi cal properties together wrth good tolerability. 10 In
particular, they show a selective inhibition of phosphodiesterase 1V,
which is assQci at ed th an tracel | ul ar increase i.n mrer et
A Nat ar afbat STREELOn Yas. Baserrq) e 1EEAREE R AR PRE | v can
be denpnstrateupodmis cawnie, whlaoics prapedigs Davirs ipamiissian

Bi ophys. 7, 36 984 co n cc nth

I nvention cciﬁ%geq 8ﬁ§éh %agllf g?éthgg"té?ea{ﬂr%e&unt dﬁ?é ?E%Eplggagl sofo ers. The
antlasthnallme@&ﬁ¢m#ﬂ%ﬁ the PDE IV inhibitors is described, for exanple,
by T.J. Forphy et al. in Thorax, 46, 512 523 (1991) and can be determ ned,
for exanple b% thg nethod of T. Os Act a Iergdlggi a . 26,

438- 447 (1974% . DapnoseaaNUnMhi bRet & ?e&@ﬂﬁﬂﬂ S d Patles
osteogeneticam@llshéSr Kaalga eindl .soM&fds andavk. Mergnmotvalddd?, in
Abstracts of an_30 Sqc et f.or. Bon ner sea 8th
Annual Nbet?ﬁg?mé\gg%6§ g?ge C é/r St cor Pﬁga%PMrt he%llgi\?ent %‘%’%an be
enpl oyed forteherabebiwent of osteopor03|s. 35 The compounds noreover show
an antaggni stic action on :

In particuiér, they show a selective inhibition of
phosphodiesterase IV, which is associated with an
intraceilulap increase in c¢cAMP (N. Sommer et al.,
Nature Medicine, 1, 244-248 (1995)).

15 The inhibition of PDE IV can be demonstrated, for
example, analogously to C.W. Davis in Biochim. Biophys.
Acta 797, 354—362 (1984).

The compounds according_ to the invention can be
20 enployed for the tréatment of asthmatic disorders. The

antiasthmatic' action of the PDE IV inhibitors is

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 ét al., M 681 and
K. Miyamoto,; M 682, in' Abstracts of the American
30 Society for Bone and Mineral Research 18th Annual
Meeting, 199¢), the cdmpounds 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 suifable for the treatment of allergic and
inflammatory diseases, autoimmune diseases, such as,



the production of TNF (Tunour Necrosis Factor) and are therefore suitable
f.or the treatnent of allergic and inflamuatory di seases, autoi nmune

di seases, such as, 3 for exanple, rheumatoid arthritis, multiple
sclerosis, Cohn's disease, diabetes Ilitus or ulcerative colitis,
transpl ant rejection reactions, cachexi& and sepsis. 5 The
anti-inflammtory action of the substances according to the invention and

their eff Irrﬁ?%%ﬁf Oerxa{[glrpefl.e t rﬁ%&ﬁ%of&’ afrgé;rq.)fﬁ@p! Su a@".%’e@lﬁegb&?éger S

such as | e°sclerdsis or rheunatoid arthritis c det erm ned
anal ogousl y Coohhé snetdibekass, N. ddedpeseset melbitusNatQlt e NEEPERREVE,

244-248 (1993)19kils, Sekan &l reje@tiibn EX@actTBHEY! .caléibxil2624d2
(1995). The g%))npqﬁnds can %Igiae?rpl gi/eejg folr the treatnment of cachexia. The
anti - cachect B€P&af€i-on can be tested in 15 TNF-dependent nodels of cachexia

(P. Costedli Tk al antd-iGflammbRvest . 2otidda67f bf (1888); 3ubstAngekes et
al., Med. Res. Rev,, 17, 477ff. .(1997).). PDE,|V,inhi bitar n:al. sQ..L.nhi bi t
the growth ofCERRSGRI fEPCEﬁ‘?slgW&n;rlémt S Bpgl]s:ui-etfta Czacf orf%mg'as '
therapy (D. tiesktmesit alf, fcad leRBimrlemaBiophyene 28isgsflers Eughgpp. The
action of PDE_LV..Rhi bitars. i u r [ k bed or anpl e,
in WD 95 35D§§f¥1%&% 9 é%#%%i}%niqxéSﬁé%&ﬁ%ﬁgg&25§EgE?%%i?nth%tongcan
prevent nort deiteyminedodpalegouskypsite dite arethadsedr NsuPeEREE £6r the
therapy pf $8RS! N{dWr&i BEheEiRe Al,. 281-apdem15b8f MeeolL. 45eku32ef f.

1993)). 30 They can furthernore be enplo r,4h at ment of menor
f:li sorZ:IZars, a'laiJrerX-oé:é'llé‘r'oﬁxf,' M?ﬁde%'?/ﬁdzsg_omé SEEER Y

The compounds can be employed for the treatment of
cachexia. The anti-cachectic action can be tested in

15 TNF-dependent models of cachexia (P. Costelli ét'él.,
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 mortalify in models of
sepsis and are thereforé suitable for the therapy of
sepsis (W. Fischer et al., Biochem. Pharmacol. 45,
2399ff. (1993)).

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



and AI.DS. 35 The action of PDE IV inhibitors in the treatnent of asthns,
i-nflammatory di sorders, diabetes nellitus, atopic dermatitis, psoriasis,

Al DS, cachexia, tumour - 4 growth or tunour netastases is described, for
exanple, in EP 77 92 91. The conpounds of the fornula | can be enployed as
5 pharmaceutical active conpounds in khudar and veterinary nedicine. They
can furthernore. be enployed as internediates for the preparation of
further pharnaceutical active conpounds. 10 The invention accordingly

rel ates to tHEsoWShp@IMdssfur thetdskasea Lsadesaripbsgshockes esamphe,
preparation @ geoppodpdgiof the fornmula 1 according to Claim1, and of
their salts. and solvates, characterized in that a conpound of the fornula
I 15 RL R2tl NN H in which RL and R2 have the nmeanings indicated, is

reacted wit hThecospaptdn@s td® frilgrulfarhila 20 Lcdh RBO ehbloleBS B8 R4 in
which R3,. R4, . R5, R6 _have.t he neani ngs ind'cateqlin C ai 1

5 'pharimaceutical active compounds 1in human and véterinary
medicine. They can furthermore  be employed as
intermediates for the preparation of further

pharmaceutical active compounds.

10 The invention accordihgly relates to the compounds of
the formula I and to a process for the preparation 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
]
in which _
R' and R® have the meanings indicated,
is reacted with a compound of the formula III

20

0 Hi

in which

R?, RY, R®, R® have the meanings indicated in Claim 1,
25 and



25 and 5 Lis d, Br, OHor a reactive esterified OH group, or 5 in that
a conpound of the fornmula IV xrli I RS in which 10 Rl, R2 and R5 have the
meanings indicated in Claiml, is reacted with a conpound of the formula V
ORBLI OV NR3 R4 15 in which R3, R4, R6 have the neanings indicated
inCaiml, and Lis O, Br, OHor aTteactive esterified OH 20 group, or
in that a conpound-of the formula Vi 6 RNeNO6 VLI NR Ol | NH R5

In which Rl [R2, RS and @4 hayge thg,meanings lndicated j 0o ified om

group,

or
5 _
in that a compound of the formula IV
v
TH

in which
10

R', R® and R® have the meanings indicated in Claim 1, is

reacted with a compound of the formula V

O
R6
. ' V
L O
N
R3
R4

15

in which

R3, R?, R® have the meanihgs 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



Claim1, is reacted with a conpound of the formula VII 5 0 R3 VII R4 in
whi ch R3, R4 have the neanings indicated in daiml1l, and 10 L is d, Br,
OH or a reactive esterified OH group, and/or in that a basic conmpound of
the formula | is converted . into one of its.salts by treatnment with an
acid. 15 Sol vates of the conpounds of tHe fornula [ are understood as
meani ng adducts of inert solvent nolecules to the compounds of the formula
I, which are forned as a resgult -of their nmutual power of attraction. 20
Sol vates are, for exarrpl e, nydrates or al cohol ates. Above and
bel ow, the radiaggl s ’\R3N R4 R® and L have the meani ngs
indicated in the o€ [ > |V, V, VIRPand VII, if not
expressly stated i Ais 5 furthernore‘ﬁlkyl
preferably subggt od” by 1 to (Nlrlorl ne atonms, 30
furthernore preferably cycl oal kyl . | Rst he~s#06ve formul ae, al kyI IS
preferably unbranched and has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C atons,

preferably 1imwhichy 5 or 6 C atons, and is preferably nethyl, ethyl,

trifluoromet fnll RNt Akt UQRR 5 1t hyhyar Eh@pyheafn'ihb@er mﬁcart%heraw

i sopropyl |sobut |, sec-butyl or tert-b but also n ent |,
neoBen'%l squﬁéﬂ d I%yq cqunaynd og the formula VIJP Y

o}
L . .
R® Vil
R4

" .in which _
R?}, R* have the meanings indicated in Claim 1,
and | .
10 L . is Cl,-Br, OH of 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.
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?, R?, R? R® R°® and

L haVe the meanings indicated in the formulae I, 11,
25 III, IV, 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.



trifluoronethyl, propyl, isopropyl, butyl, n-pentyl, n- hexyl or n-decyl is
particularly preferred. 10 Cycl oal kyl preferably has 3-7 C atons and is
preferably cyclopropyl and [sic] cyclobutyl, furthernore preferably

cycl opentyl or cyclohexyl, and further also cycloheptyl; cyclopentyl is
particularly preferred. 15 Al kenyl is~prleferably allyl, 2- or 3-butenyl,

| sobut enyl, sec-butenyl; 4-pentenyl, isopentenyl or 5- hexenyl is-further

preferred. 2Q Al kyle s preferably branched and i s .preferabl

net hyl ene or98th %ﬁéﬁoﬁﬁd PﬁPPﬂgF'mé§k¥ng§ @4§%ﬁ§§h§ycﬁn?Eﬁ9¥%ﬁ%.

Al kyl enecycl anbkytapr éf,er2pl \8,had,5-3,0 6,at dps &GNd9i or 250pcef grahs y

met hyl enecyclp 1 et hyl gnecycl ohut yl furt noy.e ef e ly. -
nmet hyl enecyc o%gﬁgék}yne?ﬁ Igﬁe-ééycpdhefalc%f neﬁ%yfgﬁggablolggty}? and

further al soPrefryrbh¥cetdylop@thdyhyiehblyetatrihy]l, apdytafbeoyet o-
pentyl, e hykengtychehexHop et B Anremd.qhe op; opentyl,
pr opyl enecyﬁ%ohg;{yl ,, b %ﬁ gr%(ra- cg/i?:q oggnt ylﬁgr &%)ﬂuét%ﬁ%r?%fc}{/cl o%fgggﬁ!ﬁk. S

pref erabl y” mBRRYL? étsr?ih 't Yo DPUbVtyPr ERrtrbutypkef BREbIALSP oR-3. Hal

i s preferabl pehtyl, aeoBentRl} dls®pentyl r Hrnd:ag Calstil Angeiigr can be

I denti cal ortgkgigggnﬁegﬂd are in,the 3- or 4-p SIIHPH of the fhenyl ring.:
They are, fG5F exanbraetiRbepRAGRN LYy ISPPHP Yoty Wnﬂﬁﬂﬁé%¥ r PTH3,

-SO- CH3, -SCrexigl pr wrdegylois|pertictdgefliyepraferykdnedi oxy. Preferably,
however ,1¢ hey are each nethoxy, ethoxy, propoxy, cyclopentoxy, or else

fluoro-, difluoro-_or _trifluoronethoxy, or 1-fluoro-, 2-fluoro-,’
1, 2-di f | uor o€¥c2021 4yt | ggpberakbly hasri3-7 C atoms and is preferably

cyclopropyl and [sic] cyclobutyl, fﬁrthermore
preferably cyclopentyl or cyclohexyl, and further also
cycloheptyl; cyclopentyl is particularly preferred.
15 _ _
Alkenyl is preferably allyl, 2- or 3-butenyl,
isobutenyl, sec-butenyl; 4-pentenyl, isopentenyl or 5-
hexenyl is-further preferred.

20 Alkylene is preferably unbranched and is preferably
methylene or ethylene, and further preferably propylene
or butylene. '

Alkylenecycloalkyl preferably has 5-10 C atoms and is
25 preferably methylenecyclopropyl, methylenecyclobutyl,
furthermore preferably methylenécyclopentyl, methylene-
cyclohexyl or methylenecycloheptyl, and further also
ethylenecyclopropyl, ethylenecyclobutyl, ethylenecyclo-
pentyl, ethylenecyclohexyl or ethylenecycloheptyl,
30 propylenecyclopentyl, proleenecYclohexyl, ~ 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.



fluorg- or«2,2,2-trifluoroethoxy. 10 Rl is particularly preferably nethoxy,
et hoxy, cyclo- pentoxy or isopropoxy. R2 is particularly preferably nethoxy
or ethoxy. 15 R3 is preferably A, F, d, Br or |, hydroxyl, Calkyl, OPh,
NO2, al kyl am no, cycl oal kyl am no, dialkyd am no, al kyl.cycl oal kyl am no,
NHCQal kyl , NHCCcycl oal kyl, NHSQ2al kyl , NHSQ2cycl oal kyl, NHCOGal kyl or
NHCOCcycl oal kyl , where al kyl and cycl oal kyl have one of 20 the neani ngs

i ndi cated abatee Raridald &Y wnar @fecah! e 1B83nks cHO? or”ﬁtllf(fé)fen‘%t Ry .

NooOGIS, | NoBORrs kR Gt OROBGHE oo HRBcref (S BFerisl Thing aafibey rs i s

particul arI y aneef er by |examels, oindepepaisinitilgn obft hegngpheaylothieny. R4
is preferabl hﬂéroﬂ}ﬂ ph_egyblgg’l ngsé”@ﬁt | tuggdcg% R3/ RAc S er:ef & aPI

phenyl , o-, m~ or .p-meth éth henyl or

'p-propyl p en}loqe&hermm% hﬁ?%%*@ml pﬁéﬁy‘clerably,mhqwe\{ﬁn,erthbut yalrﬁhenyl
8- hy(r;; Og;pﬁel‘é,al&tﬁl etk met hox 2 henogi‘y OrCQCbe)éHQBﬁ??" oc;g';/p%%’r?f/em 8[
m or p- |sop%éﬁ&¥?p%en9}g£§§r8‘ FlﬁxBBFSQ‘?*p'H@PWI' Q< , Imflyero-, =

p- pent oxypheyflucxo-,m m;zpdjnexubmsypherw,lz ~DE£1WBrd¥, p- deeyboxyahenyl ,

o-, m, p-tri 0 quorophenyI o-, m or
p chl orofhenf{lh%go W%&JBQ %g% rlﬂuo r’f?ﬂ 3}3 m  or p acetyl ami nophenyl ,

p- i sopr opyl car bonyl am nophenyl o-, 'm or p-nethane-

s | f onyl ami nepheny|
ul f ony aphany paetlahlaﬂp s f pf’ he&&gfb%rx moSRSEOr

p- met hoxycar bo%l ani nop yl, 0-;7 mb5 or oXycC
further pref&OFY ?r31s°Pr4’P°x2’ 5-, 2, 6-, _“or 3,5-di net hyl phenyl ,

R? is partlcularly preferably methoxy or ethoxy.

15 R® is preferably A, F, Cl, Br or I, hydroxyl, Oalkyl,
OPh, NOz, alkylamino, cycloalkylamino, dialkylamino,
alkylcycloa_lkylamino,- 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 NO2, methoxy, ethoxy, propoxy, isopropoxy, butoxy,
pentoxy, hekquxy or decyloxy, Cl or F, NCOOCH;,
NCOOC2Hs, NSO,CH3, NCOCH3; or NCOCH (CH3)».

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 R3}/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,
d—, 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-, r;v—trifluoromethylphenyl, o-, m- or
p-fluorophenyl, o-, m- or: p-chlorophenyl, o-, m- or



,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di hydroxyphenyl, 2,3-,
6- 34 or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,

2,4-, 2,5-,
3,4- or

i met hoxyphenyl. R5, R6 are preferably each independently of one

ther Hor methyl. 15 It is true of Bhe entire invention that al

2, 3-,

2 1

3, 5-di chl orophenyl, 10 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-d

an

r

5-
o
‘adi cal s which occur a nunber of tinmes can be identical

or

di f ferent,

i .e. are independent of one another. Accordingly, the invention rel at es in
particul ar tp-bzomphbeavéenpounds OFF tHraqirhasinopheniicPat Tealt one

of the rad|chgSgg@bbgﬂggrgggygaglgbphgg r ef g, edm-neani Ngsmethanat ed
above. Sone preferred g ro%Bs 0 conpounds _can_be [ €355 d b¥ &Q _
fol | owi ng suBPéERBNAEMIPEPRENYH s WRY chMCor PEspBRAL ﬁ% tha f%?%u? ﬁ and in
25dmh|ch thephﬁdy%al&ynohwdesrg@&h@&hdxymaﬁunﬂyLaMmmdphdmaaa tére, MBani ng
I ndicated. i n_the for | a se
|ndependq%tlﬁ Yot Bn& gﬁg?ﬁggg aEﬁHgFBQPBE ?é Eggr ggﬁfggEEEQ

i ndependent | 2,8f,0ng, 4anothef-ar 2,0, Ald-al Ryl Babrdimethylphenshs or

cycl oal kyl havisng 3,7,C atﬁrgs_, 39, gn lc3 Rl ard R3

|ndependently of one anot ‘are’ OA 0 Ais alk

5“d§ﬁ§3r5§ henyl,

atons or

cycl oal kyl havidmg 3274CratdneTr REZ: R i BréachO&asér PnGéSEHgéﬂpﬁﬁngﬂ rone
another are H, 3NO2, 204~ CF3,5CN a7, 61& 3,m- doRl 3pg-B2chhoeephengip

|ndependentl% %f o%e an%tggr 3r

’3 4- or 3,5-dimethoxyphenyl.

R5, R® are preferably each independently of one another
H or methyl.

It is true of the entire invention that all radicals

15
which occur a number of times can be identical or
different, i.ef are independent of one another.
Accordingly, the invention relates in particular to
20 those compéunds 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 1neaning' indicated in the formula I, but in
which ' ' |
in Ta 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 OA,
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,



A is al kyls having 1-10 C atonms or cycloal kyl having 3-7 C atonms, R3, R4 in
each case independently of one another are H NO2, C, CF3, CNor OA R5,
R6 in each case independently of one another are Hor nethyl; inle RL is.
QA or cycl oal koxy having 3-7 C atons, R% is OA, Ais alkyl having 1-6 C
atons, R3, R4 in each case independent’lgr of one another are H N2, d,
CF3, CN, COCA or OA R5, R6 are H inlIf RlLis OH OA or. cycloalkoxy
having 3-7 C .ato R2 is OH i s,al h 6 o] R3, R4
in each case |ndepg?fdently of oJ(r')lée g%%?f]ier %r‘}é a.!'\ézﬂgé f:ggﬁg m%r

or. OA, R5, R6 in each case indepehdahkyy ktvong 3aho€hatomse H or A - 11
inlg RlLis OH OA gychkeal koxylllgaVéé}_gl3 dafe qtrfgg?pé}{deql@j: (GR) ", R2
is OHor OA Ais aIkyI having 1-6 C atons, A is alkyl having 1, 2, 3 or 4
C atons, R3, R4 in each case iPuRPRRHATEyHof Nozre ClanGFher CHr @THOANR, O,
CF3, CN, COCA or OA, R5, R6 in each case independently of one another are

Hor A in Id R! and R? in each case independently of one

another are OA,

A "~ is alkyl having 1-10 C atoms or
'~ cycloalkyl having 3-7 C atoms, -

rR?}, R* in each case independently of one
. another are H, NOp, Cl, CF3, CN or OA;

Rs, R in each case independently of one

another are H or methyl;

in Ie R! o is OA or cycloalkoxy hav1ng 3-7 C

atoms,

R is oa,

A _ is alkyl having 1-6 C atoms,

R}, R* in each case independently of one
another are H, NO,, Cl, CFs;, CN, COOA

. | or 034,

R®, R® are H;

-in If R! -  is OH, OA or cycloalkoxy hav1ng 3-7 C
atoms,

R? - is OH or 04,

A _ . is alkyl having 1-6 C atoms,

R, R* - in each case independently of one
another are H, NO,, Cl, CF;, CN, COOA
or OA,

R®, R® in each case independently of one

another are H or A;



nis 2or 3, inlh RlLis OH OA cycloal koxy having 3-7 C atoms or A N
(CH2) n-O, RRis OHor QA Ais alkyl having 1-6 C atons, A is alkyl
having 1, 2 3 or 4 Catons, R3, R4 in each case independently of one
another are H NO2, d, CF3, CN, COOA or QA R5, R are H nis 2 or 3.
The conpounds of the formula | and al S0th& starti ng 5 substances for
their preparation are otherw se prepared by nethods known per se, such as
are described in the literature (e.g. in the standard works such as
Houben- Weyl, Met hoden der organi schen Chenmie [ Methods of Organic

Cheni stry], @ebrlg} TH'ene- Ver | agi,s SOHtt & ) cytGondieky umeing edcfli 6n
conditions which are known and i tgactions nentioned. Use
can also be nmde in,this case 6? v%??%ﬁ%éﬁwklﬁﬁ a?e known per se, but not
mentioned here in gf8ater detai#s QB ¢ ®he compounds of the formulae Il to
IV, Rl and R2 haveg he rreanl ng§s|@plk§_at1e§|‘,m@ pagtccalt@ﬁs;he preferred
meani ngs i ndi cat ed. ﬁk f ctive esterif] C@i ug thls i's
pref erably alkylsulgbnyloxy hav*?mﬁ ¥ C'A{UNE “(pref r%ﬁl at

met hyl sul fonyl oxy) &3, aRr§| sul f atryl aegch havdse G.ﬂﬂé;ﬁrﬁiemﬂy( p roekf ebnlel y
phenyl - or p-tolyl 5 sulfonylo t her napht en

sul fonyl oxy). The starting subs d%%@%g L?édgélre %gh g?é ge fgpﬁéd in
situ, such that they are not i sof &&d fromthe 10 reaction mxture but

|nned|ately reactedpﬁurkher L0 4in each case independently of one
another are H or A;

n is 2 or 3;
in Th R! is OH, OA, cycloalkoxy having 3-7 C

atoms or A’N- (CHz),-0-, -

R? is OH or 0a,

A is alkyl having 1-6 C atoms,

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

R}, R* in each case independently of one
another are. H, NO,, Cl, CF;, CN, COOA
or OA,

R®, R® are H,

n | is 2 or 3.

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 known per se,

but not mentioned here in greater detail.

15 1In the compounds - of the formulae II to IV, R! and R?
" have the meanings indicated, in particular the
preferred meanings indicated.



gi ve the conpounds of the fornmula I." On the other hand, it is possible to
carryout the reaction stepwi se. 15 The conpounds of the fornula 'l can
preferably be obtained by reacting conpounds of the formula Il with
conpounds of the formula Ill. The starting substances of the fornul ae |

and |1l are 20 known in some cases. T.flZhey are not known, they can be
prepared by nethods known. per se. In detail, the reaction of the conpounds
of the formula Il with the congounds' f the forpgula Ll] is o Egieg out

25. in the pfésehceldr &bsEReEtoVeancPherttisfve a?r?gﬁﬁeraﬁures Bet ween
appr oxi mat el preZerabdy appaikyYeurfonyibiky pr ehevdbly bektviedh 20asnus100.

Sui table inert sqlvents are . dr ocar.bon - xane,
petroleun1etﬁgfs 5 %Hé,iﬂﬁqﬁgﬁgggygﬂ"gﬁéj ch oringfggsﬁ$gggg§?%gns such
as trichl or bettiyigen6:-10, 2- datbmsr otpreferakby bahenylt a®f oPrgelyl-
phloroforg1o%d@fgq¥yb Rhaneé gl cohglsinstich a8.sdet hangbphehhaeak-

| sopropanol , n-propanol’, 'n 35 Butanol or tert-butanol; ethers such as

di et hyl et hesulf@nydes¥dpyl ether, tetrahydrofuran (THF) or dioxane;

gl ycol ethers such as ethylene glycol nononmethyl or nonoethyl ether

(met hyl glycol or ethyl. gl ycol - 13 ; et hyl ene .l | _di y r
(di gl yne); kéﬁ&uﬁ¥%§ﬁ%?é2§g§ﬁ£§Qﬁﬁf«nlﬁd?%%bﬁ%?'a§$§e§g§§§§Qa§°§®%?anide,
di et hyl acet ami deitu,di sechyl| flatatiicy ( BIVE) ; nott risebatediclfrem the :
acet oni t y)l <, eSaLgtfiQﬁ'{ d6S RG] Ay nﬁnﬁé’%i§téi’¥f opd Lo d PVEQDre A T @0
conmpound sudit s i't r omét hane —Or nitrobenzene; esters such as et hyl
acetate or rgiveurtde sfomppungds ahttherdiymked. I Conpounds of the fornula |
can furthermye pReORS@NEdnak@,byit e3gt i pgssoBPeUnds ehrihe dwt meha |V

W t h conpounds ] .
reaction stepwise.

15 The compounds of the formula I can preferably be
obtained by reacting compounds of the formula II with
compounds of the formula III.

The starting substances 6f the formulae II and III are
20 known in some cases. If they are not known, they can be
prepared by methods known per se.

In detail, the reaction of the compounds of the formula
'II with the cbmpdunds of the formula III is carried out
25: in the presence or absence of an inert solvent at
témperatures between approximately -20 and
approximately 150°, preferably between 20 and 100°.

Suitable inert solvents ére, for example, hydrocarbons
30 such as hexahe,'petroleum ether, benzene, toluene or
xylene; chlorinated - hydrocarbons such as
trichloroethylene, 1,2-dichloroethane, carbon
tetrachloride, chloroform or dichloromethane; alcohols
such as methanol, ethaﬁol, isopropanol, n-propanol, n-
35 butanol or tert-butanol; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane;
glycol ethers' such as ethylene glycol monomethyl or
monoethyl ether (methyi glycol or _ethyl glycol),



of the formula V. As a rule, the starting conpounds of the fornulae IV and
\ are known. |f they are not known, they can be prepared by nethods known
per se. 15 In the conpounds of the fornulae Ill, V and VII, the radical
-COL is a preactivated carboxylic acidy,, preferably a carboxylic acid

hal i de. 20 The reaction of the conpounds™of the formula IV with conpounds
of the fornmula V takes place under the sane conditions, relating to the

reaction ti milANRERS A i¥&o1 2afmeChyENbtnadT B JiBard) bedetShelhauknact i on
of the conpounds of the formula Il "wth conpounds of the 25 fornula III.

Conpounds of aShe 3CGLANCa PIcakUtareRes moPBLEESobh SR Red 2Shy 2FELEMIAG
conpounds of dikRthgfiadetarlide t br CaTpRhy fodmahtield o(mMFy; VhtitrAdes rul e,

the starti ds 30 of the f I VI.and VI| Kk : , f

exanpl o, t ho SEolpodtils LA TR & WL LR S de8cr PR Pl DELFSSISIAL. I f

theyt are ﬂ]?t tduicﬁmxiddweyDMM) ,’;)ﬁniprepa::oe@olmyldl_setmmds aaow:itpreme%?.an% ThF

reaction o . Wi un e rmul a
o o&%%%ﬁ%' e peleu] ??M:h 18 89?123 d8ephekhe o0

VIl is carrie sanme conditions, relat to the reaction
time, -tenpemidingem®isdihemolvigntsy anapdsianaskd for the 14 reaction of
t he conpounds of the formula Il with conmpounds of the formula Ill. A base
of the formula | can be converted into_the 5 associated acid addition salt
usi ng an aci FOMRFUNGS £l ey TPERELPOT (ﬁa%qﬁ?ﬁﬁq‘%ﬁ‘f‘oﬁ%gﬁt obtRiNgd pase
and of the agwy ﬂ'é%clafﬁ.rig‘ledécbmp@dm@ﬁt osutﬂmeancﬁimﬁlrwlmnditﬁuI@mwmul hs
evapor ati on. Possi acids.jor this reaction are in particular those
“which yield &@ﬁs'be £oit® V.

As a rule, the starting compounds of the formulae IV

and V are known. If they are 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 compounds 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 compéunds
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



10 |l ogi caliy acceptable salts. Thus, inorganic acids can be used, e.g.

sul furic acid, nitric acid, hydrohalic acids such as hydrochloric acid or
hydr obrom ¢ acid, phosphoric acids such as orthophosphoric acid, sulfamc
acid, and furthernore organic acids, in particular 15 aliphatic, alicyclic,
aral j phatic, aromatic or hetero- cycltcl o-.or polybasic carboxylic,
sulfonic or sulf- uric acids, e.g. formc acid, acetic acid, propionic
acid, pivalic acid, diethylacetic acid, malagnic acig, sgccinic aci d,

pi nel i ¢ aci drePGRaPRc 8&i dthRal PEPRERES 28%| aktbfc LeFHUlfRar f4ri ¥1ER g,
malic acid, ebipbandei 8f theugofimtilacTdI.ascorbic acid, nicotinic acid,

I sonico- tinic acid, nethane- or ethanesul fonic acid, ethane- disulfonic
aci d, 2-hydroxyethanesul fonic acid, benzenesulfonic acid,

p-t ol uenesul Borbbasaciaf, thph 2&rmhbd edencao- bad calivwrrterthi dndoi dshand
Iaurylsulgurhggocggh d S@éfﬁ‘“édﬁﬂﬂf@ﬂ(ﬂ cal iy a?&ﬁptééi&,acfﬁ§, €. g.
picrates, can be used for the isolation and/or purification. of the
conmpounds of exRBPLEr AV ar¢acBipomn ofheptinal afghdamprngésiofedthe hkageee

bases of theanhobRulkdel a3 alsAaPeddRersdBebdt osméhess sehhfioM hAd bases
(e. 0. sodlun1oL pot assi'um hydr oxj de or sodi umor pota S|uglcarbggate). 35
The i nvent i ofUPEPFLER Y o Eﬁ%ﬁBEﬁH%OBf t I MF a 12€ tfo&ir th18

physi ol ogi calrkycadoaptaue e inal psrahcubat vaheseaswhiredi garedd sphgSio+he

physi of o calbysetes: Arers Sattes g 1th3rafRl dds can, |
i nhi bitors. beThesedwert-don $utfreiopeasice| anttrio tamidisehydreohalic
conmpounds of 5lBasf AuRs aas ARHEPECHIGELc PRSI0 881 GRldBbbAueePt 8Bk g, sal ts
and/ or solvates for the production of pharmaceutical preparations, in
particul ar i FhespbRric acids such as Qrthophosphorlc acid, sulfamic
‘acid, and furthermore organic acids, in particular
15 aliphatic, alicyclic, araliphatic, aromatic or hetero-
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 ethanesulfonic acid, ethane-
disulfonic acid, 24hydroxyethanesulfonic acid,
benzenesulfonic ~acid, p-toluenesulfonic acid, naph—
25 thalenemono- and -disulfonic acids and laurylsulfuric.
acid. Salts with physiolqgically 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 désired, 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.



chem cal way. In this connection, they can be brought 10 into a suitable
dose formtogether with at least one solid, liquid and/or semliquid
excipient or auxiliary and, if appropriate, in conbination with one or
nore further active conpounds 15 The invention furthernore relates to
phar maceutical preparations conprisingat | east one conpound of the
formula | and/or one of its phyS|oIog|caIIy acceptable salts and/or
sol vates. 20 _These preparations can be used as nedlcaneqés inhu n,

i? fnoP§

veterinary nEefci ABVEPELONpl &SR pFEhRESEr e TG gaTPRPORR ani
subst ances whoemubs el suindibltheliar phiyyelallogfieadlyoratgeptalpbe endal ad

adn1n|strat£§Q?o%oexan%$ m;?@ééﬁﬁaafga €9a98 fgt%éﬁggﬁtgkgh t he novel

conmpounds, vege e orls cohol s, al kyl ene
gl ycol s, polyethylene glycols, glycerol triacetate, gelatin, carbohydrates

such as 'aCt'Pﬁét ;lbqveﬁiﬁrcﬁ'f" fH?EH@:?hH%St:?@I@E@s 43 CtREd &I r gleeummd el y.

In particular . coated tablets, 30 capsul es,. powders,

granul es, sy@%%@ouPﬁﬁcég Bhedf65§UI§ré @ﬁﬁqun heigl RRISIPLeIEEabhY

supposi t or i egcééptaysed sEQtsf Qeidloradb ISt F6R, thel Wridmmtiprefef ably
oi l'y or aqueous solut#g and furthernore,su é enul si ons_or

i npl ants, arBPAEBACPBFIGA} e RESPAT S Ui Nty (7 'T‘l‘,:ufi‘%ﬁ ditht fer®¥" " cr eans
or powders achemﬂseﬂ tvay .t dxi cehisppgbnaacitdon, Thﬂuﬂpvehncémpdmnmwghan al so

be | yophig 'Zfﬂtén% té\?lié{%fé‘ hbéét?o n?%é#ﬁ%ﬁer“%ﬁ% for 9xa néor the

production of I njection reparations re ara ions 1n ed can be
sterilized aﬁ@lbﬁrcéﬂqgéﬁtandﬁﬂbu$¢@#l%§u%@cﬁxééplﬁuanﬁnﬁﬁﬁlllarY

preservativegngst 3 | 4gFrSpANEE O Wl tédabi AFENSS. waHW Sbhé LT rﬁ@i—és for

affecting the osnotic pressure, huffer substances, col ourants.
fl avouri ngs further active compounds.

15 The invention furthermore relates to pharmaceutical
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.qg. oral) or. parenteral administration or topical
application and do not react with the novel compounds,

25 for example water, vegetable oils, benzyl alcohols,
alkylene glycols, polyethylene glycols, glycerol
triacétate, gelatin, cérbohydrates 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
oily or aqueous solutions, and furthermore suspensions,
emulsions or implants, are used for parenteral

35 édministration, and ointments, creams or powders are
used for topical application. The novel compounds can
also be lyophilized and the lyophilizates obtained
used, for example, for the production of injection



and/or one or nore further active conpounds, e.g. one or nore vitam ns.
The conpounds of the formula | and their 10 physi ol ogically acceptable
salts and solvents can be enployed in the control of diseases in which an

i ncrease in the cAMP (cyclic adenosi ne nonophosphate) |evel leads to

i nhibition or prevention of inflammt+oh6é and to muscle rel axation. The PDE
'V inhibitors 15 according to the. invention can be particularly useful in

the treatment of allergic diseases, asthma, chronjc_ bronchitis,, atopic
dermatitis, PSGPRIStiONt ot BBR skPFeParabiens, |disAkAdry @seabss,

aut oi mmune dls&:%rrd.qusz,ed suglt /@  fddn ewrpi@lnrhsuﬁm@aﬁh@st hsuths, agul tipl e

20 scl er osi di | t it
ost copor 0si < TBPHERGA PR BREYBRLIPBaci bRt | LARRex Aol (G BN h o1

tunmour net asigEses, semals;fmens;y sh s ddiog, . afifeet bBgl ertesi smand cAl DS.
25 1D o DbS BPUTLION, KT UGrblanalast AB6e ATERRT N0 £1600kg hpvent i on
st ndi Ing to’'the conpoung

are preferab ere 0Ses
rol i pram of @mdﬁﬁnmqn%nér mmxanﬁutth@araptmvarqamnmnnd%&aﬁdgaoon@g, per

dose 30 unit orThe@aklikad@ss 1S preferably between approximately .0.02 and
10 ng/ kg of body wei ght. The specific dose for each patient depends,
however, on all sorts of factors, for exanple on the efficacy of the

specific comrbiend ergupdiatds on éhe agae boaom&imt B5 g&ﬁaral thedte of
dlet on the t and tration -and on

heal t h, , d
the. extr 01 oR AL AR b RebBass Tt T Saf SRTYRRESCTAT 1 Peor 1 ne
- 17 parti cem@lodiesor dar tthaMnmﬂntrmlth@fapqlag@$ees.1ﬁ}aWhich an

admi ni strati QRdra¥eff Ehr @he caMP (cyclic adenosine monophosphate)
level leads to inhibition or prevention of inflammation
‘and to muscle relaxation. The PDE IV inhibitors
15 according to the invention can be particularly useful
| in the treatment of allergic diseases, asthma, chronic
bronchitis, atopic dermatitis, psoriasis and other skin
diseases,’ inflémmétory diseases, autoimmune disorders,
such as, for example, rheumatoid arthritis, multiple
20 sclerosis, Crbhn’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 compbund rolipram of between 1 and
500 mg, in p‘artiéular 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 the
specific compound employed, ‘on _the age, body weight,
35 general state of health, sex, on the diet, on the time
| and route bf administration, and on  the excretibn rate;
pharmaceutical combination and on the severity of the



Above and dbelow, all tenperatures are indicated in C. 5 In the follow ng
exanpl es, "customary working up" nmeans: if necessary, water is added, the
mxture is adjusted, if necessary, depending on the constitution of the
final product, to a pH of between 2 and 10, and extracted with ethyl
acetate or dichloronethane, the 10 orgahic-phase is separated off, dried
over sodium sulfate and evaporated, and the residue is purified by

chr omat ography on si.lica gel and/or by, c al li_.zati on. 5 A
sol ution of Partjcylazr gHisprdey &9 3"’%30% 3} therapy aPPEflen;p Cotal

met hoxyphenybhm3 nf stiraydionr 415 pyeifdazicdr- | - car bonyl ]- phenyl } benzani de
("A") [obtainable by catal ytic hydro- genation of

4-nitro-N-{3-[3-(3-et hoxy-4-net hoxyphenyl) 20

5, 6- di hydr o- Aboprer |ahact|hseld>wpaabbnyb]nplaeayh}rb§nm oneudmaq@ . of-
tetrahydrofugan i th r hgggg Kk o] "

t enper at ugr)e] gnd Eﬁajfeo%&r}@re %'Ine In 70 m é{dm %fo?%ong{(ﬁgﬁen}ls treated
with 0.96 gmeRng:n| %fob’@?&?ﬁa%l oFp8eri nigoagdesh dbkel FHEBUH Sretfane and

SUbsquegt Iy a8l 'ursE:F‘édi fo:[fzge@@%&rsﬁry-rhedef IBRG ©oh Hﬁil@l V@dnéﬁdt’uheom ?%UEE
i$ worked up 110 the customar manner e stalljza |o N- -
( 3- et hoxy- 4- Rt H¥8 phitRt )Plio uet 6. t8t ?aﬁ%‘d f%eﬂéﬁen 3788400, Nabd

dazi nyl car borydthplkard aﬂﬂnce&ﬁ}wﬁyl bpkeayle) -dr nldzrcml’iﬁ:dnmfmneje thep. 272,
i s obtai d The f.ol |9 o] nal usl r e}

35 with &9 % \g‘né‘s 45 gg?irf%%% %QO dfyfﬁ%? -§@r%§a:t h§g§%ﬁgnyl)
-1, 4, 5, 6 Suﬂﬁaﬂquhndlevaporated, and t e re31due 1s purified by

pyri dazi nyl c o d RS8N 2613104 1 RIRIGD 18P 28t ali 28067

Example 1
15

A solution of 2.2 g of 4-amino-N-{3-[3-(3-ethoxy-4-
methoxyphenyl)—5,6—dihydro—4H;pyridazine-1—carbonyl]—
phenyl }benzamide (“A”) [obtainable by catalytic hydro-
genation of 4-nitro-N-{3-[3-(3-ethoxy-4-methoxyphenyl)-

20 '5,6—dihydro—4H;pyridazine—l*carbonyl]phenyl}benzamide

' in 150 ml of tetrahydrofuran in the presence of 3.5 g
of 'Raney nickel at room temperature] and 0.6 ml of
pvridine ih 70 ml of dichloromethane 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-1-pyri-
dazinylcarbonyl]phenylaminocarbonyl}phenyl)—4—nitro-

30 benzamide, m.p. 272°, is obtained.

The following are obtained analogously by reaction of
" All

35 . with benzoyl chloride



5 with 3-nitrobenzoyl chloride N- (4-{3- [3- .(3-ethoxy-4-nmethoxyphenyl) -1,
4, 5, 6- tetrahydro=1-pyridazinyl carbonyl] phenyl am nocar bonyl }- :

phenyl ) -3-ni trobenzam de, mp. 204; 10 with 2, 4-dichl orobenzoyl chloride N
(4- { 3- [3- (3-ethoxy-4-nethoxyphenyl g1, 4, 5, .6-

t et rahydro-| - pyridazi nyl car bonyl ] phenyl am nocar bonyl } -

phenyl ) -2, 4-di chl orobenzam de, mp. 253; 15 with 3-chl orobenzoyl chloride
N- (4-{3-[ 3- ( 3- et hoxys-4¢ 3Rl Porypbemyty-4-methéxyphenyl) -1, 4,5, 6-

tetrahydro- l’f ri.da il n_decar bonyl ] phenyl am nocar bonyl } -

phenyl ) - 3- ch mp. 219; 20 wth 4-chl orobenzoyl chloride N

(4-{3- [3- ﬁyfidmn@myncmibmnylﬁphgmylam4nd¢a5poﬁyl}phenyl)benzamld

t et rahydr o- I-pxﬁ azi@y$carbonyl]phenylan1nocarbonyl}

phenyl ) - 4- chTorobehzam de, mp. 253; 25 with 3, 4-dichl orobenzoyl chloride
N- (4-{3-P3- ( 3- et hoxy- 4- met hoxyphenyl )-1, 4,5, 6-

tetrahydro- %lei@yw&w&yylwh@ﬁya@m nocar bonyl }- phenyl ) -3,

4-di chl or obenzam de . 30 with 4-trifluoyonethylbenzoyl chloride
N-(4-{3-[3-(3-et %x&‘lg}ﬁe{ﬁo&%p%%%y ‘l‘lne%h%xypﬂenyw 1P8780%"
tetrahydro-| t@yfalﬂpdr@yi epybbdyt 1 pheeyHach pbrehdnpyhhinocarbonyl } - :
phenyl) - 4- trl%éé&é $¥#$$%§§§%Rldeﬁ1£ p2650485 The conpounds bel ow are

obt ai ned andf rom
3-am nodl { 3-[ 3-(3- ethoxy 4- nethoxyphenyl)-5,6-d|-

hydro- 4K pyr fagi f1esLa £Eh POPYbERDEHY | dhezagb de (" B")

N-(4-{3-[3- (3-ethoxy—-4-methoxyphenyl)-1,4,5,6-
tetrahydro—ljpyridazinylcarbonyl]phenYlaminocarbonyl}—
phenyl)—2,4-dichlorobenzamide;.m.p. 253°;

15 - | |
with 3-chlorobenzoyl chloride

N- (4-{3-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydrogl-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)f3—chlorobenzamide} m.p. 219°;

20 '
with 4-chlorobenzoyl chloride
Nf(4—{3¥[3f(3—ethoxy—4-methoxyphenyl)-1,4,5,6—
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl) -4-chlorobenzamide, m.p. 253°;
25 .
with 3,4—dichlorobenioyl chloride:

N= (4-{3-[3-(3~-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro- 1—pyr1da21nylcarbonyl]phenylamlnocarbonyl}—
phenyl) -3, 4-dichlorobenzamide, m.p. 224°;

30 _
with 4—trifluoromethy1benzoyl chloride
N-(4-{3-[3-(3-ethoxy~4-methoxyphenyl)-1,4,5,6-
tetrahydro—l—pyrlda21nylcarbonyl]phenylamlnocarbonyl}—
phenyl) -4~ trlfluoromethylbenzamlde, 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]phenyl}benzamide (“B”)



19 - N-(3-.{3-[3-(3-ethoxy-4-nmet hoxyphenyl)-1,4,5,6-tetra-

hydr o- | - pyri dazi nyl car bonyl ] phenyl am nocar bonyl } - phenyl ) benzam de, m p.
146; 5 N (3-{3-[3-(3-ethoxy-4-nmethoxyphenyl)-1,4,5,6-tetra-

hydr o- 1- pyri dazi nyl car bonyl | phenyl am nocar bonyl } - phenyl ) -3-ni trobenzam de,
mp. 228; N-(3-{3-[3-(3-ethoxy-4-nethokyphenyl)-1,4,5,6- 10 tetrahydro-1
pyri dazi nyl car bonyl ] phenyl am nocar bonyl } phenyl ) -4- nitrobenzam de, mp.
245; N (3-{3-[3-(3-ethoxy-4-net hoxyphenyl)-1,4,5 @-tetr 5
hydro-l-pyriHaiﬁn§BC&BbdﬁyﬁFbﬁéﬂyﬂéWFﬁB@§W§8ﬁ9V?§'?'4'%’%—¥etra_

phenyl ) - 3- chhohebenzafrd@azinglcd2Bonyl Iphenylaminocarbonyl} -
N(3-{3-[3-(3:eth x¥; -netgpxygﬂenyh%-l“4,5,6-tetra

hydro-l-pyriBQ?Pﬂgp SPEERPFsh B ami*Sodar bonyl } 20 -

phenyl ) - 4-chl or obenzam de, mp. 207,

N- (3-{3- [3- (3-65hqxy-4- 8L e LA A _tetra-
hygroil-g r§ 53?n3§%&§bg§y?%%ﬁ%%yﬁgh%ﬁégépggggp?lJa'4'5'6 tetra
phenyl ) - 2, 4- bydoodoparideizday leggbopyd: 1 pheny aminocarbonyl}-

N (3- {3-13- (Bnehloyk-stnTRipenphanve) - .5 o2eogt r a-
hydr o- 1- pyri dazi nyl car bonyl' | phenyl am nocar bonyl } - -
phenyl) - 4- met hoxybenzam de, mp. 208. 30 The foll owi ng are obtaine

ﬁFaLoggusly Ny(Bﬁqekﬂ@n(GL:ﬁmdﬁ?-ﬂ—reﬁhm%%@ﬁﬁbgﬂyFbanZdyH}chIoride
S[3-13-(3-et - 4- et -1,4,5,6 35
{fahy 0. § R PRI ear bonyl | phe!

t et r ahydto- I*car bonyl ] phenyl ami nocar bonyl }- |
phenyl ) - 4- me plyei gaarilnydehrdbonydil phenynlgminega2denydd pheg ln “vyanobenzoyl

chloride N (4-4{3- 53635 OX Y. 3n9q@p4yphenyf)-1,4,5,6-
tetrahydro-l§6§%F%§g%%§ﬁ%%?bon$1]phenylaninocarbonyl}-
phenyl) - 4-cyanocar bonyl benzam de, m p. 243-245;

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

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

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

30 The foilowing_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°;



5 with 2,4-dinitrobenzoyl chloride

N-(4- {3 [3 ( 3- et hoxy- 4- net hoxyphenyl ) -1, 4,5, 6- tetrahydro-

pyri dazi nyl car bonyl ] phenyl ani nocar bonyl } phenyl ) -2, 4- 10 di ni t r obenzani
m p. 246-247; with 4-net hoxycarbonyl benzoyl chloride N (4-{ 3- [3-
(3- et hoxy- 4- met hoxyphenyl ) -1, 4, 5, "620 =
tetrahydro-|-pyridazinyl carbonyl ] phenyl am nocar bonyl }- 15

phenyl ) - 4- neth Xy arbo | benzam de, m p. 248-250; with 4-fluorobenzoyl
chloride -NYf4t 3£ Qﬁ?ﬁ&gigéhiﬁ¥&§%phenyl)-1,4,5,.6-

t et rahydr o- I-pyr|rd-az4ﬂ§,/$€93-bo3ryé1}1pdmeyry4-anétm:ayph@yﬂ.)21‘»4 5,6-
phenyl)-4-fl ber -

N (42 {3 [3- (@Iﬁl@@ ox€§ in %g'ﬁb ﬁgﬁgﬁﬁf@ﬁ?f%inSQé%bH?l}

t et r ahydr o- |prpgny3d)az4ﬂyym¢%¥mr} 1M docanbBnyR$3-245°;

phenyl ) - 4- but oxybenzam de, w th 4 pent oxybenzoyl chloride
N-(4-{3-[3-(3:-ethox ¥ 4- nEtho %91 4, a

t et rahydr o- I%HSR i %EF%B Tort %carbonyl} |
phenyl ) - 4- pent oxytbemz—amdgs m%@tﬂeﬁhwéemﬁyﬂ:h@hybnﬁﬂ 5,6-

N (4-{3-[3- (3 q,gg% t hoxyphenyl)-1, 4,5, 6-

t et rahydr o- I- ? ? carbonyl]phenylan1nocarbonyl}- 35

phenyl ) - 4- ethwadnxmnﬁﬂwnxbonﬁmjPhemYIBGQﬂQdanhwnmkybbﬁEE¥) -2hforide

N-(4- {313 ( DOV XYRhENYS 461z 476, 6-
tetrahyaro Iéﬁgéldai?n %ﬁ ony! phe%@l%ﬁ?nocarbonyl} phenyl) -3,

4- di met hoxybenzam de, 5 mnth 3-net hyl benzoyl chl oride
N- (4-{3-[ 3- (W eh hpxie thoRy ErpyeheTénzdy#, Shboride
N- (4-{3-[3- (3-éthoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-1-pyridazinylcarbonyl]phenylaminocarbonyl}-
15 phenyl)—4—methdx?carbonylbenzamide, m.p. 248-250°;

‘with 4-fluorobenzoyl chloride
N- (4-{3-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5,6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
20 phenyl)—4—fluor6methylbenzamide, |

with 4-butoxybenzoy1 chloride
N- (4-{3-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
25 phenyl)—4—butokybenzamide; '

with 4-pentoxybenzoyl chloride
N-(4-{3-[3-(3- ethoxy—4—methoxyphenyl) -1,4,5,6-
tetrahydro l—pyrlda21nylcarbonyl]phenylamlnocarbonyl}-
30 phenyl)-4-pentoxybenzamide,

with 4-ethoxybenzoyl chloride
N-(4- {3 [3- (3¥ethoxy—4-methoxyphenyl) 1,4,5,6-
tetrahydro- l—pyrlda21nylcarbonyl]phenylam1nocarbonyl}—
35 phenyl) -4- ethoxybenzamlde,

de,



t et rahydr o=l - pyri dazi nyl car bonyl ] phenyl am nocar bonyl } - _

phenyl) - 3- net hyl benzam de, 10 with 3- nethoxybenzoyl chl ori de
N-(4-{3-[3-(3-ethoxy-4-met hoxyphenyl)-1, 4,5, 6-

tetrahydro-| - pyridazi nyl car bonyl ] phenyl am nocar bonyl } -

phenyl ) - 3- net hoxybenzami de. 15 The foll &4 mg are obtai ned anal ogously by
réaction of 4-am no-N-{4-[3-(3-ethoxy-4- nethoxyphenyl) 5, 6-di hydro-

ﬁ:tgy;hdﬁgl?e %?hg§y84¥H&$ﬂgn | benzgphqﬁkg g 20 wi th benzoyl chloride

tetrahydro-1 - pyr| dwaz(4wl3-eb3-b03ryéﬂrpd&eyry4mﬂmayﬂﬂ®ényﬂ) pheny) §benzami de,

278,; 25 ]
?gpethoxy 4- ne Yéi;;gg{ fa%f(%Qfgéfg%ﬁtlfﬁhénﬂlaélnocarbonyl}
t et r ahydr o- | -Bhan W%Mmﬂ%car bonyl } -

phenyl ) -3sni trobenzam de, mp. 284; 30 with 4- nitrobenzoyl chloride
N-(4-{4-[3-(3-ethoxy-4-nethoxyphenyl)-1, 4,5, 6-

t et r ahydr o- IJﬁV#?&éﬂQEHX%H?RﬁRNﬁ %§ﬁnocarbonyl}

phenyl) - 4- ni t r obenv-apd 03— [B-p(3-?e7t&1o>%}5-4/wrﬁétk30>€ﬁbmé@pﬁrupy4 shd;.orl de

N-(4-{4-[3-( t hgxys oxybhen 5 _ _

t et r ahydr o- Ieteé_? ag}a}y%‘i/rf %%% ]ﬂﬁé% q]%lgé?lb%rh)ﬁ?mlnocarbonyl} .
phenyl ) - 3- chimresiyelnzainmethyihen2%8ide, 22 - wi th. 4-chl orobenzoyl chloride
N-(4-{4-fg- (3-ethoxy-4-nmethoxyphenyl)-1,4,5,6-. _

t et rahydro- I-pyrlda2|nylcarbonyl]phenylan1nocarbonyl}
phenyl ) - 4- chivoridbeirgirxyhgnrovig choxide 3- net hoxybenzoyl chlori de

N-(4-{3-[3-(3-ethoxy-4-methoxyphenyl) -1, 4,5, 6-
tetrahydro—1—pyrida21nylcarbonyljphenyléminocarbonyl}—
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 .

' N-(4-{4-[3-(3- ethoxy—4—methoxyphenyl) -1,4,5,6-
tetrahydro- 1-pyr1da21nylcarbony1]phenylamlnocarbonyl}—
phenyl)benzamlde, m.p. 278;

25 with 3-nitrobenzoyl chloride
N-(4-{4-[3-(3-ethoxy-4-methoxyphenyl) -1, 4,5, 6-
tetrahydro- 1—pyr1da21nylcarbonyl]phenylamlnocarbonyl}—
phenyl)-3-nitrobenzamide, m.p. 284;

30 with 44nitrobenzoyl chloride
N-(4-{4-[3-(3-ethoxy-4-methoxyphenyl)-1, 4,5, 6~
tetrahydro- l-pyrlda21nylcarbonyl]phenylamlnocarbonyl}—
phenyl) -4-nitrobenzamide, m.p. 279;

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



N-(4-{4-[3(3- ethoxy 4- met hoxyphenyl )-1, 4,5, 6- _

tetrahydro- 1- pyrlda2|nylcarbonyl]phenylan1nocarbonyl}

phenyl ) - 3- nethoxybenzan1de mp. 228- 230 10 with 4-nmet hoxybenzoyl chloride
N (4-{4-[ 3-(3-et hoxy-4-net hoxyphenyl) - 5,.6-
tetrahydro,l-pyrlda2|nylcarbonyl]phenyl%ﬁn nocarbonyl}

phenyl) - 4- nethoxybenzanide mp. 331; 15 with 4-nethyl benzoyl chloride

N (4-{4-[3-(3; hox 5, 6-
t et r ahydr o- Yl b FH§P sPﬁéﬁg éhéﬁ§?§n1nocarbonyl}
phenyl ) - 4- nethbeHHXAﬁﬂae[SﬁKB eﬁﬁéxyze—methOXypyanw@énimﬂb5@ﬁror|de

N-(4-{4-[3- (§ QEQ &ré ?EgpgéﬁgP?H&hEa%bgnﬁ henxlF?}nocarbonyl}—

t et rahydr o- I-pyr| 2|ny enyl a rbo

phenyl ) - 4- cynhgbﬁhiaﬁréblOWPbenZEQldSS The-f 8BLléwi ng are obtai ned

anal ogousd y by reaction of

3-am no-N-{4 (3- et hox nmet hoxyphenyl) -5, 6- dlhydro-
4H—pyr|da2|n@thcérHSHPP¥§H@H?PF efr &HF&geC'C ) 30 with benzoyl chloride
N-(3-{4-[3-(3- ethwxy44{neqBexspbenwkp~2—éeih&xyphenyl) -1,4,5,6~

mp. 217 215t OS5 HIBROS AP P SRR YRR 23%291%'4““0&%%)196”Zam e

N-(3-{4-[3- (ﬁhenydxy34mﬁEhhaxpphgamhﬂ31 0.9.6228-230;

tetrahydygp- 1- pyrlda2|nylcarbonyl]phenylan1nocarbonyl} ,

phenyl)-3-nitrobenzam .de, mp. 269-271; 23 wth 4-nitrobenzoyl chloride

N (3-{4- [3with- Armekpoxvhenaexypdiprider, 4, 5 6-

t et rahydro- | - pyri glazigrylcasbqayklpoayy-datmetboxipbeyiyl) -1, 4,5, 6-
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-

phenyl) -4-methoxybenzamide, m.p. 331;

15
with 4-methylbenzoyl chloride
N- (4-{4- [3- (3-ethoxy-4-methoxyphenyl) -1, 4,5, 6-
tetrahydrofl-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-pyridazinylcarbonyl]phenylaminocarbonyl}-
-phenyl)—4—cyahobenzamide,'m.p. 258.
25 '

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

30 with benzoyl chlorlde
N-(3-{4-[3-(3- ethoxy -4-methoxyphenyl)-1,4,5, 6—
tetrahydro- l—pyrldazlnylcarbonyl]phenylamlnocarbonyl}—.
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—p&ridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)-3-nitrobenzamide, m.p. 269-271;



phenyl,) - 4-ni trobenzam de, mp. 279; 5 wth 3-chl orobenzoyl chloride
N-(3-{4-[3-(3-ethoxy-4-net hoxyphenyl)-1,4,5, 6-

t et rahydro- 1- pyri dazi nyl car bonyl ] phenyl am nocar bonyl } -

phenyl ) -3-chl orobenzam de, mp. 232-233; 10 with 4- chlorobenzoyl chl ori de
N- ( 3-{4-[ 3- ( 3- et hoxy- 4- et hoxyphenyl )= 235, 6-

tetrahydro- 1- pyri dazi nyl car bonyl ] phenyl am nocar bonyl } -

phenyl ) - 4-chl or pbenza mnth 3- met hoxybenzoyl chl ori de

N- (3-{4-[3- (¥$2EPn xylﬁrﬂB?ﬂas?gﬂahsﬁngl €4, 5, 6-
tetrahydro-1- pyr|NazBnyueaBbQByétpbgyyuamEMhoayphnp&ﬂ) -1,4,5,6-

pheny!) -3l QEXYRGRERM doy 1B 423123800 ichy Tl bRRRRGAY. ol o1 de

N (3-{ 4- oxy-

t et rahydr o- | ppgznydlazﬂnyncapbenya]npdgmymam n@&&r’bonyl }-

phenyl) - 4 met hoxybenzani de, mp. 248-249; 25 with 4-nmethyl benzoyl chloride
N-(3-{4-[3-(3-et hoxy-4-nmet hoxyphenyl)-1,4,5, 6-

t et r ahydr o- 1Wﬁ§hl332h%9¢@§ﬁﬁéﬁyﬂ]ﬁﬁéﬁﬁPgﬁlnocarbonyl}

phenyl ) - 4- ﬁethylbﬂﬂaanude[3nu9~e256x§5ﬁ—m%QhwmQ@hémqmgnqbemzpy%-chlorlde

et r ahydr o- 1EByFPONSE Ry LGBV BAHOPL BYLRIT BRI RPEONinooarbonyL }-
phenyl ) - 4- cyphebhgi} adi-dblomppen26fhide, 2t .p .E232912832 Anal ogously to Exanpl e
1, the fgdlowing is obtained by
with 4-chlorobenzoyl chloride
N- (3-{4-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5, 6~
tetrahydro—l—pyridazinylcarbonyl]phenylaminocarbonyl}—:
phenyl) -4-chlorobenzamide, m.p. 270;
15
with 3-methoxybenzoyl chloride
N- (3-{4-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro-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—i-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)—4—methoxybenzamide, m.p. 248-249;
25 _
with 4-methylbenzoyl chloride
N- (3-{4-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5, 6-
tetrahydro—l—pyridaZinylcarbonyl]phenylaminocarbOnyl}-
phenyl) -4-methylbenzamide, m.p. 254-255;
30 S
with 4-cyanobenzoyl chloride
N- (3-{4-[3-(3-ethoxy-4-methoxyphenyl)-1,4,5, 6~
tetrahydro-l-pyridazinylcarbonyl]phenylaminocarbonyl}-
phenyl)—4—cyanobénzamide, m.p. 260.



reaction ot 4-am no-N-{3-[3-(3-isopropoxy-4-nethoxy- 5

phenyl ) -5, 6-di hydr o- 4H pyri dazi ne-1-car bonyl ] phenyl }- benzam de ("D') with
4-ni trobenzoyl chloride N-(4-{3-[3-(3-isopropoxy-4-nethoxyphenyl)-1,4,5,6-
10 t-etrahydro-|-pyridazi nyl carbonyl ] phenyl am nocar bonyl }

phenyl ) - 4-ni trobenzani de, mp. 202. ATalldg6usly to Exanple 1, the follow ng
are obtained by reaction of 4-am no-N{3-[3-(3-cyclopentyl oxy-4- 15
nethoxyphenylE-S,G-digydro 4H—pyr|da2|ne | - car bonyl ] - phenyl } benzam de
("E") with 3- oyl chloride

N-(4-{3-[3-(3-cycl opentyl oxy- 4- net hoxyphenyl )- 20 1, 4,5, 6-tetrahydro-

pyri dazi nyl c y rhonyl } n t b p.

e o aéﬁgg%%ggggg t8Taa6R7 RO ! Jale ¥5113%s Bt 1QDRREATHIR oY

N- (4-{3-[ 3- (3regectbpent ybxy4 @mmr@ky[@neﬁ%ﬂ (3-isopropoxy-4-methoxy-
1,4,5,6-telrahydnor] - 5’)’€l&iﬂ¥j}<§‘i’$5@ﬁb§‘9¥i&QEfﬂdLﬁﬂbQPbonyl]%henylz _
carbonyl}phenyl) 4-chl orobenzam de, m p 7; with cyanobenzoyl chloride
30 N-(4-{3-[ PenZYEEYpEN?Y] oxy- 4- met hoxyphenyl ) -

1,4,5,6-tetrahydro-1-pyridazi nyl car bonyl ] phenyl am no-

carbonyl}phen = C enzam 271. - 25 - Exanpl e 3 Anal ogously
to Exanple 1, x%%% %f%ﬁ#%ﬁn?%ygb?%fégﬁd reaction of
N-{3-[3-(3-ethoxy- N-né%hbxybhé&yi$e§rﬁpoﬁy— -methoxyphenyl)-1,4,5, 6-

di hydro- 41 PyeLelazhpged - £ALDRINL PRETUA LpbhB] Bitkad R Aubarbappepzam de

.Wth 4- chloro enzo
N (4-{ 3- [ 3- ( Peervk ﬁ-%%m@myqig.lm@s 303D.
t et rahydro-1- pyrlda2|nylcarbonyl]phenyl N- net hyl am no-

rbonyl } phenyl ).- N- | - hI roben r pha '
carbonyl } phe Xnglogggéf¥ xagp gel%anhgefoiq%wgnguire obtained by
reaction of 4-amino-N-{3-[3-(3-cyclopentyloxy-4-

15 'methoxyphenyl)-5,6-dihydro—4pryridaZine—1—carbonyl]—
phenyl}benzamide (“E”) :

with 3- nltrobenzoyl chlorlde
N-(4-{3-[3-(3- cyclopentyloxy—4—methoxyphenyl)—
20 1,4,5,6- tetrahydro 1~ .
pyridazinylcarboﬁyl]phenYlaminocarbonyl}phenyl)—3-
nitrobenzamide, n.p. 208°;

- with 4—chlorobenzoyl chloride
25 N- (4-{3-[3-(3~cyclopentyloxy-4-methoxyphenyl) -
1,4,5,6—tetrahydro;14pyridazinylcarbonyl]phenylamino*
carbonyl}phenyl)—4—chlorobénzamide, m.p. 257°;

with 4-cyanobenzoyl chlofide

30 N-(4—{3—[3—(3—cyclopéntyloXy-4-methoxyphenyl)—
1,4,5,6-tetrahydro—l—pyridazinylcarbonyl]phenylamino-
carbonyl}phenyl) -4-cyanobenzamide, m.p. 271°.



ap N~ )XCPNNI ~Op/ NI I / C Exanple 4 15 Anal ogously to Exanple
1,- the conpounds N-(4-{3-[3-(3- ' :

cycl opent yl oxy- 4- met hoxyphenyl )-1, 4,5, 6-tetrahydro- 1-

pyri dazi nyl car bonyl ] phenyl am nocar bonyl } phenyl )-4 nitrobenzam de, MP.
202-205 20 and N (4-{3-[3-(3-{N, N-di ret¥yI"am noet hoxy} - 4- met hoxy-
phenyl)-1, 4,5, 6-tetrahydro-I-pyridazi nyl carbonyl]- 25

phenylanlnoca&Qgﬁéiépgenyl) 4-ni trobenzam de, MP. 274, are obtained. The

foll ow ng ex ate to pharmaceutical preparations: 26 - Exanple A
Injection vials A solution of 100 g of an active conpound of the formula |l

and 5 g of d'ﬁHQlH&bB¥99OQ%”@&% %]'Sthé fﬂFEE&EH F”éﬂ%éi

doubl e-di still ed water using drochloric sterl e- flgtered,

di spensed |nt6e?ﬁFé€?|on°¢ial§“ ﬂ ckﬁﬂ TﬁkhQRNnﬂ m%ﬁhﬁ*YEh%@hblT5o@s and
asepti cal Igy s&ﬁhgdro&ghpyrmu&ﬂn@nlvcakbgﬁgnqipﬂén§1mwo&eeﬁyuu@ ~conpound.
10 Exanpl e B ﬁgggs torb m, xt ur e of an active conpound:of the
formila | is"Fuddd®Wif iﬁﬁaﬁlg? soya IeC|th|n and 1400 g of 15 cocoa
butter, poured into noulds and all owed to cool. _

. with 4- chlorobenzoyl chloride

N-(4-{3-[3-(3- ethoxy—4—methoxyphenyl) -1,4,5,6-
10 tetrahydro-l-pyridazinylcarbonyl]phenyl-N-methylamino-
carbonyl}phenyl)-N-methyl-4-chlorobenzamide, amorphous

| | . |

\/OD@“\H/QNL@\ o
~o o | N/u\1::::l\.

| | cl

Example 4

15 : _
Analogously to Example 1, the compounds N—(4—{3—[3¥(3—
cyclopentyloxy-4-methoxyphenyl)-1,4,5, 6-tetrahydro-1-
pyridazinylcarbonyl]phenylaminocarbonyl }phenyl) -4—
nitrobenzamide, m.p. 202-205° |

20

and

N-(4-{3-[3-(3-{N,N-dimethylaminoethoxy}-4-methoxy-
phenyl)—l,4,5,6—tetrahydro-l-pyridazinylcarbonyl]-

25 phenylaminocarbonyl}phenyl)-4-nitrobenzamide, - m.p.
274°, are obtained.

The following examples relate to pharmaceutical
preparations:



Each suppository contains 20 ng of active conpound. Exanple C. Sol ution 20
A:solution of 1 g of an active conpound of the formula 1, 9.38 g of
NaH2P04. 2 H2O, 28.48 g of Na2HP04.12 H20 and 0.1 g of benzal koni um
chloride in 940 m of double- distilled water- is prepared. It is adjusted
to pH 6.8, .made up to 1 1 and steriliz&bby irradiation. This 25 solution
can be used in the formof eye drops. Exanple D. QG ntnment 500 ng of an

active conpoqu of thg g lﬁ'l is,mxed 30 with 99.5 g of petrol eum
jelly under a%¥ OntPIPSHECR E¥AAtPe £ Tablets 35 A mixture of 1 kg of

active conpound of the formula I, 4 kg of lactose, 1.2 kg of potato

starch, 0.2 k O@ol&é&&h (lfbd( o%fnaggeshgg%g%eaégﬁso?gg ressed to

27 give tablets Th customary nner, ~suc eac cd% Qins 10
nmy of active Eonpelad. I Bentbl @ B Chat dilsodbhmt shyérmmplg@s@hqteo Bxanpl e

E, ltablets argapagpeqd el gh %% GLhens cpalfd hBuBlEUALNRIYeHRARLe LN 2

coating of suctose, potato starch, talc, tragacanth our ant
Exanple G Cap3il@s 2 kg [$icdct hydreshpoure o?c%'ﬂe fﬁﬁﬁﬁﬂlée'fflalf"ee%ﬁ%:pensed

into hard 96|@isp§n§§@SU|1ﬁitol n ﬂljt?ettﬁilcszﬁryvmamger 1 hltlfi@fedeacxkh&@spsul e

contains 20 he act.i 15 conpound 0 s A solution
of 1 kg of aggﬁﬁli Tk CR L aFepgécﬁﬁlé’o 1%?fa§ub| EHFRti 11 ed
water is sterlhmeétiORredal dospaisedSi myoofinpotiies, cbypphhndi. zed under
sterile qgonditions and aseptically seal ed. Each anpoul e

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,POs-2 H;0, 28.48 g of Na,HPO,-12 H,0 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 g 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



contai,ns 10 ng of active conpound. 25 Exanple |I: Inhalation spray 14 g of
active conmpound of the fornmula | are dissolved in 10 1 of isotonic Nad

solution and the solution is dispensed into conmercially avail abl e spray
vessel s 30 having a punp nmechanism The _solution can be sprayed into the
nmouth or nose. One puff of spray (appré%imately 0.1 m) corresponds to a
dose of approxi mately O. 14 ng. WO 01/04099 -. 28 - PCT/ EPOO/ 05933 Pat ent

Cl ai s IIIIIIIIIII 1) [T ounds of th rmul.a S R
W10 e 0 NS RebRSEEL 1) 4, ShecamREY BBAPRCEackStHte HiRTepBRARN Iy of
one anot her taslbelelt dota@ns SA mgORf SIA ve,con@ound A' 2N- (CH2) n-O, 10
R and R2 together are also -0-CH2-0-, R3, R4 in each case independently of
one another are H A Hal, OH OA N2, NHA, NA2, CN, COOH, COOA, NHCOA

NHSO2A or NEssmplel F RTox¥ed rtabl@tsase |ndependently of one another are

H or alkyy having 1 to 6 C atoms, A is alKkyl haV|ng 1 to 10 C atons, which

can be substituted by 1 to 5 F and/or O . 20 ato
Analogously to Example E, tablets are pressed which are

then coated in a customary manner with a coating of .
sucrose, potato starch, talc, tragacahth and colourant.

10 Example G: Capsules

2 kg of active compound of the formuia.I are dispensed

into hard gelatine'capsules in a customary manner such

that each eapsule contains 20 mg of the active
15 compound. '

Example H: Ampoules

A solution of 1 kg of active compound of the formula I

20 'in 60 1 of double-distilled water is sterile-filtered,
dispensed into ampoules, 1lyophilized under sterile
conditions and aseptically sealed. Each ampoule
contains 10'mg of active compouhd.

25 Example I: Inhalation spray

14 g of active compound of the formula I are dissolved
in 10 1 of isotonic NaCl solution and the solution is
dispensed into commercially available spray vessels

30 having a pump mechanism. The solution can be sprayed
intQ the mouth or nose. One puff of spray
(approximately 0.1 ml) corresponds to a dose of
approximately 0.14 mg.



I's cycloal kyl having 3-7 C atonms, al kyl enecycl| oal kyl having 5-10 C atons
or. al kenyl having 2-8 C atonms, A" is alkyl having 1, 2, 3, 4, 50or 6 C 25

atons, nis 1, 2, 3 or 4, Hal is F, d, Br or I, and their physiologically
acceptable salts | vates. 30 12§ 11, 111111111111 #

L MS 2. Cb %€7€4°$§e formula | acc&?ﬁlng to Claln%%%/ g?a}agggg
NC(4-{3-[3-(3- ethoxy 4- met hoxyphenyl)-1, 4,5, 6-

t et rahydro-| - pyridazi nyl carbonyl)p FRQ T
car bonyl } phenyl ) - 4- ni t r obenzam de. B.gr&g ?g]gg%s or the pre, [lmmlr"mr”'
conpounds of the formula | according to daim1l and of t m”"’
sol vates, chafact epbgsSuhdst HattRe COIPRYIS of 10 the formul &

b-o H. in which Rl and R2 have fhe neanlngs indicated, 15 is reacted mnth a

conpound of the formula Il E4 R6 ONI Nptl! | RS R3 R
R x> _N_ . o .
_ N T o )
: - 0 N N
R |
. . RS R3
5 R¢
in which
R!, R® in each ~case independently of one

another are H, OH, OA, SA, SOA, S0A, F,.
Cl or A’ N-(CHz),-0-,
10_ R! and R? together are also -O-CH;-O-,
rR3, Rr* in each case independently of one
another are H, A, Hal, OH, 0OA, NO,, NHA,
NAz,_ CN, COOH, COOA, NHCOA, NHSO,A or

NHCOOA,

15 - RS, R® in each case independently of one
another are H or alkyl having 1 to 6 C
atoms,

IA is alkyl having 1 to 10 C atoms, which -
can be substituted by 1 to 5 F and/or Cl

20 " atoms, '

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
25 atoms, _ '

n is 1, 2, 3 or 4,

Hal is F, C1, Br or I,

and their physiologically acceptable salts and
solvates.
30



I n whi,ch 20 R3, R9, R5, R6 have the neani ngs indicatedin Caim1l and L
Is G, Br, OHor a reactive esterified in that a conp

of the formula IV f I1111]j IIIIVIIIVIIIIIIII - |mmum!mummm!m

in which 5 Rl, R2 and R5 have the neanipgs indicat

reacted with a conpound of the forr‘ruTa£ DRGL R3 ‘RA"10in which in
which [sic] R3, R4, R have the neanings indicated in CCaiml, and 15 L is

A.. Br, OHgr a eapblhdseaketht! #8194 coding to Claim 1

(a) N-(4-{3-[3- (3-ethoxy-4-methoxyphenyl)-1,4,5,6~
tetrahydro-l~pyridazinylcarbonyl)phenylamino-
5 carbonyl}phenyl)44—nitrobenzamide.

3. Process for the preparation of compounds of the
formula I according to Claim 1 and of their salts
and solvates, characterized in that a compound of

10 the formula II
R1
R \ il
N—N
A
H
in which

R! and R? have the meanings indicated,

15 is reacted with a compound of the formula III
L Q Re . |
O N
N l -
0 | N
5
R R3
R4
in which
20 R, R', R°, R® have the meanings indicated in
Claim 1
and
L is Cl, Br, OH or a reactive esterified OH
group,
25
or

in that a compound of the formula IV



20 in that-a conmpound of the formula Vi R\NN\ | RS VI. ZZ Y-1 RO NH
1{> R - .o~ 11111111113{111 {1111 Sa C~ - 31 RI, R,
R5 and R6 s indicated in Caiml, is reacted with a
corrpound wm‘F 'l OR3 VIl 5 R4 in which in which (sic] R3, R4

e the neant Ngs mngm ated in daim1,3010 and L is O, Br, OHor a
reactlve esterified OH group, and/or in that a basic conpound of the
formula | 15 is converted into one of its salts by treatnent wth an
acid. 4. Compounds of the formula | _according to Claim1l and their
physi ol ogi cal |y acceptable salts at.es as nedi canents. 5.
Conmpounds of the for i and their physiologically
acceptabl e salts and % ) grase |V in¥ibitors. 25 6.
Phar maceuti cal preparatio aracteri ze ~

R © I
. RS
in which
5
R?, R? ~and RS have the meanings indicated in
Claim 1, is reacted with a compound of the
formula V ' '
O
. R
\Y
L 0
- N
R3
4
10 R
in which
in which ([sic]
R?, R%, R® Have'the meanings indicated in Claim 1,
and ' '
15 L is Cl, Br, OH or a reactive esterified OH
group,
or
20 in that a compouhd of the formula VI
RS
. Vi
NH

in which



it contains atleast—one conpound of the fornmula I according to daiml1l
and/ or one i ““lqgically acceptabl e salts and/or one of its 30
sol vat es. \Eﬂ!‘ﬂ“‘ﬁwm he production of pharnmaceutical preparations,
characteri ci nLthet | conpound of the fornula | according to Caiml
and/or one of 35 its physiologicalIy'hé@eﬁtable salt's and/or one of - ~
11111212122 * 11222200 01111211111 32 its solvates is brought into a
sui t abl e dose for together with at. | east . one solid, liqui.d_or . semliquid
exci pi ent or auxifi‘ary.” 578. & unktRVof HPhe PHMAES | lgg&g?gleﬁig 1 daim
1 and their physCbabgi tal iy aeceepedbwdthalet soapdunsblofattdes fHyrmbka cont r ol
of allergic diseaggs, asthma, chronic bronchitis, atopic dermatitis,
psoriasis and ot her skin diseases, inflanmtory 10 di seases, autoi nmune

di sorders, such as, for exanple, rheumatoid arthritis, nultiple sclerosis,
Crohn's disease, diabetes nmellitus®r ulcerative colitis, osteoporosis,
transpl ant rejection reactionsk—dachexia, tunmour growth or tunour 15

net ast ases, sepsi s, nenory disordeg, ®herosc{ygrosis and AIDS. 9. Use of
conpounds of the formula |I accordi ,@\ Claim1 and/or their :
physi ol ogi cal |y acceptable 20 sal DNs=0K solvates for the production of a
nmedi canenf for the control of allergic d*seases, ast hma, chronic
bronchitis, atopig,dgropfitis, psoriasis ,and other skin diseases,
inflammatory di seases, autoinmune disorders, such as, for 25 exanple,
rheumatoi d arthriipsWwhaght iptelsclerosis,

R}, R? have the meanings indicated in Claim 1,
10 and
L is Cl, Br, OH or a reactive esterified OH

group,

and/or in that a basic compound of the formula I
15 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
20 solvates as medicaments.

5. Compounds of the formula T a_ccording to Claim 1
and their physiologically acceptable salts and
solvates as phosphodiesterase IV inhibitors.

25
6. 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/of one of its
30 solvates.

7. Process for the production of pharmaceutical
preparations} characterized in that a compound of
the formula I according to Claim 1 and/or one of

35 its physiologically acceptable salts and/or one of



Crohn',s d|§€5§€‘“drabe+e51_ng_l|tus or ulcerative colitis, osteoporosis,
transplant r cachexia, tunmour growth or tunour

nmet ast ases, ﬂyﬂ)sorders 30 atherosclerosis and AIDS. 10. Use
of conpounds of thé for accordin é Caim2l1l and/or their

physi ol ogi cal |l y acceptable salts and7g% solvates in the control of

di seases.
~its solvates is-brought into a suitable dose form
together with at least one solid, liquid or
semiliquid eXCipient or auxiliary.

5 8. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts and
solvates for the control of allergic diseases,
asthma, chronic bronchitis, atopic dermétitis,
psbriasis and other skin diseases, inflammatory

10 diseases, autoimmune disorders, such as, for
exampie; rheumatoid arthritis, multiple sclerosis,
Crohn’s disease, diabetes mellitus or ulcerative
colitis, osteoporosis, transplant rejection
reactions, cachexia, tumour growth or tumour
15 metaStases, _ sepsis, memory disorders,
atherosclerosis and AIDS.
9. Use of compounds of the formula I according to
Claim 1 and/or théir physiologically acceptable
20 salts or solvates for the production of a
medicament for the control of allergic diseases,
asthma, chrdnic bronchitis, atopic dermatitis,
psoriasis .and other skin diseases, inflammatory
diseases, antoimmune disorders, such as, for
25 example, rheumatoid arthritis, multiple sclerosis,
Crohn’s disease, diabetes mellitus or ulcerative
colitis, osteoporosis, - transplant rejection.
reactions, 'cachexia, tumdur growth or tumour
metastases, sepsis, memory disorders,
30 atherosclerosis and AIDS.

10. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts and/or solvates in the control of diseases.



