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applrcatron of the inventionv®He i nvention relates to novel

6- phenyl phenant hri di nes, which are used in the pharnmaceutical industry for
t he production of nedrcammm wgmmmwm t echni cal background Chem Ber. 1939,
72, 675-677, J. Chem So 80-4283 and J. Chem Soc.(C, 1971

1805 describe the synthesis of 6-phenyl phenanthridines. The International

Appl i cations I - 5
6-pyridy|pheRﬁﬁ?ﬁﬁﬁﬁ%ﬁgébggﬂyﬁﬁw%éﬁﬁ?ﬁﬁ3gﬂ§$€ﬂé&ﬁpfﬁﬁﬁgﬁxégv?ﬁg i nvention
It has now been found that the novel 6-phenyl phenanthridi nes descri'bed in
greater detail below differ fromthe previously known

6- phenyl phenant hri dines by a different substitution pastern on the 6-phenyl

ring and HRiaef sprlipatiosiontpe énventpar ti cul arl y advant ageous properties. The
i nvention thus relates to conmpounds of the fornula |, R4 RS R3 R4 R51 R2 N

H R31 R1 i -HRG R20 R13 1 0 JUL 7003 in which Rl is hydroxyl,
1- AC- al koX§e ‘“‘@D‘PCI 3)e9 to apvelSkRenvirhyrantrgdinesarhicl Iﬂﬁ‘?éiﬁ?ﬂ)‘ﬁy‘eci’r‘arﬁ’ér?ﬁ‘l'cé't'fé’ww or
predom nafut ihy plot@tidnemedidasdentt ut ed 1- 4C al koxy, ~p JUL 2003 -2. R2is

hydroxyl, 1-4C al koxy, 3-7C-cycl oal koxy, 3-7C-cycl oal kyl net hoxy or
conpletely or predom nantly fluorine-substitut in which
R1 and R2 together are a 1-2C- al kyl enedi oxy gramwwLmﬁmﬂ&mﬂmdrogen or

1- 4C al kyknovitdtbchrficahy@dk@geiy or 1-4C al kyl, or _ d R31 together
are a 1-4C-al kyl ene grou‘j R4 is hydrogen or 1-4C a , R5is hydrogen
R51 is hydrogen, or in which R5 and R51 together represent an additional
bond, R6 FRenDERE 1939, BB 676613 JFEhemCRRR. HBBE, 42500088 andyd Cha. SpeejC)- R1M 1805
pyrrolidi aeslnbxélzhe awhé@é brCh-gheryinyiémarth itRs. wnrrr@r_haiuaianA;slpmehanz Mo 81/ZA8, and

pi peridi nW:b 5}913’58é2$|dte)scn eé rr)}'le%il-yalna g—b%{aﬁphenarﬂr‘rlgr%slagI’BE}mNbrtoz 6-dione, where

Description of the invention

It has now been found that the novel 6-phenylphenanthridines described in greater detail below differ
from the previously known 6-phenylphenanthridines by a different substitution pattern on the 6-phenyl
ring and have surprising and particularly advantageous properties.

The invention thus relates to compounds of the formula |,

R20 R13

in which
R1 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,



R7 is 3-7C cycl oal kyl, 3-7C-cyci oal kyl met hyl , 1-4C-al koxy- 1-4C- alc‘)lrﬁam' 'm'syl
or phenyl-1-4Calkyl, R8 is hydrogen, 1-4C-alkyl, 1-4C-al kylcarb g

aryl carbonyl, trifluoronethyl, difluoromethyl, trichloronethyl or phenyl,
RO is 1-4C-al kyl, 3-7C-cycloal kyl, 3-7C-cycl oal kyl nethyl, 1-pyrrolidinyl,
1- pi peridinyl, 1-piperazinyl, 4-nethyl2pi perazinyl, 4-norpholinyl or aryl,
R10 i s hydroxyl, hal ogen, cyano, carboxyl, 1-4C- al koxy, phenoxy,

1- 4C- al koxycar bonyl, am nocarbonyl, nono- or di-1-4C. al kyl am nocar bonyl ,
N( R15) R1B2 oris nvdedVia - RG1akerbi{ricerr ke, hffdonRealiyiretpxyer. oRgElY oaRP¢RF nono-
or di- 1-4C. alakiylfi@srineeumtituied y-hc-amsxyl] is phenyl, pyrldyl or R12-substituted
phenyl , Xm%ﬁcthz i s hydroxyl, hal ogen, carboxyl, nitro, am no, cyano,
1-4Cal kyl, "trifluoromethyl, 1-4C al koxy, 1-4C- al koxycarbonyl,

1- 4C- al kéi endrAZopeetnainare 8 1-2¢-alkigtengdiRxy| 6P .bony| oxy or am nocarbonyl, R13 is
hydr ogenga hyiglhg@ogen orhaddc0oggn, cyano, vitro, amno, 1-4C-alkyl,

trifluor thyl., 1-4C- oxy, conmpletely or p. edom nantly

~~Uuor i neg%b'ssﬁd{o@f%%fqiﬁﬂ%ygl koxy, phenyl, phenyl-1-4C-al kyl, C(O) -OR14,
C(O - N( Re3) W@y N(R17)R18, S(0O 2-R19, S(0O 2-N(R15)R16 or has one of the
meani NgSrOEndRG1 gd@@ﬁé,@rﬂ.ﬂ,;@_g]kﬁgﬁgg@g@n, 1-4Cal kyl, 3-7C-cycl oal kyl or
3-7C—cyc|:‘> al k Idrret hyl , 5 is hydrogen, 1-4C-alkyl, 3-7C- cycl oal kyl or

3- 7C cycldal &\ FP@F%%I{"‘ hi's hydrogen, 1-4C alkyl, 3-7C cycl oal kyl,

3- 7C-cycRbalikiyamsehyl or aryl, or where R15 and R16, together and incl uding
the nitrgegensgjsdged, 0 which both are bonded, represent a 1-pyrrolidinyl,

1- pi peri di.n%l‘.d 1- pi perazi nyl, 4-methyl pi perazin-1-yl, 1-hexahydroazepl nyl
or 4- m)rf)rH'b i'rﬂll radical, R17 is hydrogen, 1-4C-alkyl, S(O 2-R19 or

S( O 2- ar §P and R5] t@eeriepreseGGB adBioRl Bonds  1- 4C- al kyl , 1-4C-al kyl car bonyl ,

3- 7C- cyckeal ik ylrasxenylo)-r3-cHrad, St @iy BRI D 1¢ srBRimyily, patdRiz-1-53b%ner
S(Oz-aryl, andshbs atnd Goaliorly R80,12, Dk oden,, e axul, ,fal ogen,
vitro, am nd’ 1-ACYar yf e PPy Fidok 8iRgt Wyly, 1% 'gfrf%'xf', 'con{ﬁ’e ely or

pr edoni nBAt | iy 37 Cweridatid. U eyciotlkmnesthyll 1-4CalioNd i alkgl Fgtoesrembak keky),

3- 7C- cyckeal ik yldide) 0XAG-alkyNA-481fky|c459h R OafYéarb oyl AfiuaroH B, G hy), trichio-

1-4C- al kyl C%Rgﬂ%kp)ﬁgn |1- 4C- al kyl car bonyl am no or am nocar bonyl, and the
salts, the N-oOXi és and the salts of the N-oxides of these conpounds.

1- 4C- Al k§P  rigpriéstion 8-7&-cxqqell gBri C-evsiapiivyreathvh i odEidiay ! al-RRANOIRA drRipgI2ZiAvky i ng 1
to 4 car bon amerBpipeRcRpP4-@6pMdICEH 2Ry be nentioned are the butyl, isobutyl

sec-buty t.er r remdh SOPG nd prefepal t nd

ret nyl 1 o S Yoo R cabSOR A hoR b EERI kN ocB
oxygen at om PeYrPAPTe &k G-afvATincealeny. NMR1BRIGE rade-2%y'’RonyaRiie 4 having 1 io
4 car bonRat osB-4CEk@gMhies mat- otvi-mag-akgenient bened are t he but oxy, i sobutoxy,

sec- but oxy;, _igg,qgng,,'b%p,ygr,m@_g&ggmd pheRPRh@RoXy and preferably the ethoxy and
met hoxy radicals. 3-7C Cycl oal koxy represents cycl opropyl oxy,

X I
cycl obut T ML SRERTY FERGY. YT BB IRy -AaRey BIBIREBIY 595248 whi ch
cycl opr opyl ok¥G-akkygdagivny!yiH4Sxaikygationgpnina p et ayoarhongiosy oo rrinesarbedl.

3-7C Cyckeal iK%kEFEéeﬁ.OMerﬁPﬁaﬁ‘o%@rﬂt arfo Y Filr & RInfHRY h IBLRAX Minuoforfetr@b wlay il hoxy,
cycl opent yl et cl.oheptyl nme

Xy, cycl ohexy] net hoxy and c h I hoxy, _of Eﬂlch
cycl opr opyl nﬁ?ﬁ’%@ , °&y%?d85’ﬁ‘?%)/'P’rré‘t"ﬂ?fk%bsé'mfdci'élcﬁb t)ﬂhfﬁé’ihB@y"&'ﬂg'a f'ef erred.
As conpl et el G(QOORYM, SHORWRENR16yNR1TIB1E, BE)sR1PSBO)N(RTE)R164Chaz| ckeXYhe rear
exanpl e, theniggsdtRs, #haepent af | uor opropoxy, the perfluoroethoxy) the

1,2,2-trif] uoroet hoxy, in ticular the -tetrafl uoroet hoxy, the

27 501 1Rt B PEEeo ey SR kAP A F ko iehl of erai'y ¢+ he

di f 1 uor offé% higkydrecanli1cidl-aikylrdry Coxciontn pi Soffeeyclogimimetholi nant | y" in this

]g:f)nnepti efs rrgamolgrematmml ky@3bb@yt|dawn,fa-7@tcyamwmém IQREER, at ons arﬁ repl aced by
uorine_atons -2C- enedl oxy represents rexanp| e e

et by eng B0 g e AR i LERYPER Bty yRen BB Reed BPpserityi car s

| f R3 and R31-pyrestidityh épipkiigding!, 1-pieerpginyihf-mgthtlpinetazi-ky)l ‘erpaahydmezepps prt4-meis 1 and

4 in conmpounglgifratid® formula 1 are Iinked to one another by a

1-4C-al kyl. ene bridge, 1-4C- | en epresenting strai ght-chain or branched

al kyl eneﬁZdisé‘é{r%geﬁ'év"lqi‘ﬂkyhS@&%wé’é&ﬁ’giﬁpyétoms. Exanpl es whi ch may be

mentioned are the ~ p JUL 2003



radi cal s nethylene [-CHZ-], ethylene [-CHZ-CHZ ], trinethyl ene 10 JUL 2003
[ -CH2- CH2-CH2-], 1,2-dinethylethylene [-CH(CH)-CH(CH3)-j] and

i sopropylidene [-C(CH3)z-]. If R5 and R51 together are an additional bond,
then the carbon atons in positions 2 and 3 in conpounds of the fornula I
are finked to one another via a doublsg.bond. Hal ogen within the neaning of
the invention is bromne, chlorine or fluorine. 3-7C Cycl oal kyl represents
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycl oheptyl, of which
cycl opr oB¥A ,is cir¢Q-elkyiit y4Caikgcayaoliop SMCydycicatkgicabafie r37€etycloalkylmethylcarbonyl,

3- 7C—Cyc|oah§b AR BY4of, sggaﬁnts a methyl radical which is substituted by
one of the aboVenentioned 3 7C-cycl oal kyl radicals. Preferably, the

3- SC-cycBHhPRyﬁﬁéwﬂyl radi cal s cycl opropyl net hyl, cycl obutyl net hyl and
cycl openkgd nehytydgemaydrieg), h@sreh,oieemido; 4@c-Alk|, Ctmyaorbméh@i aldkydkorye@mpeiyt S one

of the abOVnw&&mg%g&&%&&&& arqﬂcca"r}Joi’ 3"’7‘&' c]%loahk%x S'é%trgcﬁo‘é%ﬁrqetm&%:o”e of

t he abovene radi cal ' oned
are the mei hoesHlt RIPOXYY Hécr?é@}‘Yﬁﬁ(?‘é’t"hﬂt“eﬁWCQ”Pf@Y‘P’é’oﬁﬂ%‘ﬁw‘iﬁéqowm"}oaﬁl cal s.
Phenyl - 1- 4C-ahikeybrbsrgpr esent s one of the abovenenti oned, phenyl -substituted
1-4Cal k h Nt | are the phenethyl and
t he benz%ﬂd ”l;ea%hg e} ox?ég@a,&lﬁ%amf%ﬁggs es?ozthpgscgﬁg&ﬁgs' radi cal which, in
addition to the carbonyl group, contains one of the abovenentioned

1- 4G al kykcipaglirefméssnts ABtragnaeRintr WahdbEd 1By raBieal ARG i1 GLebrtod alohs Egmies|

radi cal . wi;\)’c %ﬁc*@rﬂl Mla?ea{hpg&%l lsobﬁlgl ﬁc%n%lsteq butald%)rgyﬁ/ééx\@ p?r(land prélfe ition to

t he carbony contal ns overnen cycl oal’kyl
radlcalsmeAhW@R%Wﬂﬁé”Wﬁﬂ&h may be nentioned is the cycl opentyl carbonyl
radi cal . 3-7C- Cycl oal kyl met hyl carbonyl represents a radical which, in

addi tiongj,e. A{(k@?y %@{]?ﬁ%&yﬂaﬂ&ﬁﬂwﬂch ﬁo&%fﬁé r% tﬁ’é‘g ‘fi’lnhétgﬁ & QX%”&%MB% Bor

3- 7C—cyc|oal oned 1s the
cycl opr OH?P%‘%/HW E?&‘Fﬁ@ﬂ‘&ﬂg radiceram 3101“34@1&‘@'%%9‘@‘6{?‘%&{%We“tl“@??raé%‘éﬁ'?‘é"xé

car bony! isguanyp seobwdxy clart-bitexypprofoRe isabropeiremt preraasly the 4Gog dooxgthoadegal S i S
bonded. npl es which may be nentioned are the nethoxycarbonyl

[ CH30-C(O) -] and the ethoxycarbonyl [CH3CH20-C(O -] radicals. 10JUL
7003 1-4C Al kyl carbonyl oxy represents a carbonyl oxy group to which one of
t he aboveaetycloatesy kpsangl deyibpropsidiyc alcebutgoxiamdadntyidyy, @xepliey aii ¢bomay be
ment i onegeghfoxf, Q@w%%@@’op?l@fv %Ikbim%%d&erltyloxb @re%%%'rrte& on to the carbonyl
group, nono- or di-1- | am nocar bonyl radi Cal s contain one of the
aboveneni i oned nono- or di- 1 4C- al kyl ami no radi cal s. Exanpl es which nay be
ment i one&7&1Cyclodiyinidthart tepresentst dygopgpimeihomyt tyglobutyirhdimxi-ceddpgritymetiiolg cy-

N- propyl uohe&mexhwkam SlclBidptyinfdifdxt Bewidn Icmrogwétﬁdn( ROSARLPRABNbxy bRl s. 1 n
addi tion t n,atom nono- or di-1- kyl am no radi cal s contain
one or t{?\%‘yg?e ?Oﬁ%arﬁBr &gﬁ%ntl oned 1-4C-alkyl radicals. Di-1-4Calkylamno is
preferred and here, in particular, dinmethyl-, diethyl- or diisopropylam no.
As a 1- 4fs abkybteinob @rybraRanmp licAek-&84titutddOf- 4cemdmlfer, elahfe PHhe R2@REL RARNO

szchlcé(r)}]wk IFI) )Bldth% ggrﬂa?oeeg%{?g?t Iq'%u tq_Bngt kﬁrgc gr @agﬁg&%m&?romg}yhoned

ment i one e&%@‘SmﬁH@W@Wy%h@ﬂ¥W"mﬁmﬁﬁ@ﬁB%VﬁﬁﬁHVNmU®°®%W§WF6%Wﬁﬁ§ﬁ§WW”

4- genzy: omphemybmmu?amph:emeltdameytgphmwrs) thét- Wm&’:}h@m ﬁh&ﬂtl}fbéen atoms are re-

3- benz en 4- benzyl oxy- 3- met hox enyl ,

3- benzyl é&mé;ﬂ%%ﬁ%ééﬁ engl 4-benz§|ox§-3-c'ycloﬁfopyrnethoxyphenyl,

3- cyclopentyloxyphenyl 4- cyclopentyloxyphenyl, 4- cycl ohexyl oxyphenyl)
3-cycl Ohe-xzy,lﬁmybéﬁémyFe,pre'BerﬁderQMrﬁtﬂbyhH&'&hé’ﬂl@d@M&mﬁy\Yb)CHz-O-] and the ethylenedioxy
4-cycl op 8&%{ Q§4¥H:§nyl 3-cycl opr opyl net hoxy- 4- net hoxyphenyl ,

3- cyclop 0 hoxy-4-di f | uor onet hoxyphenyl ,

3- cyclopropylnethoxy 4- et hoxyphenyl, 4- cyclopropylnethoxy-3-nethoxypheny|,
3- cycl opniarsydnaatan @oggthbr ied tmem;ephuegwhc aljiede 3hé1pdz~,y6rlso1pdnepyd| a@ipb@sy phieay | |

bi s- 3, 5- L.

> cycl opohy P o B LS BRE racia UE, PRE e RARI st cpon
3-cycl Optoblﬁi?ﬂ’ ﬁwe zpd@yl& @ﬁ’éﬁt“j{‘ﬂ mel Examples which may be mentloned are the
3-cycl opent yl oxy- 5- net hoxyphenyl ,
4-cyc|opropy|nethoxy-3-cyc|opentyloxyphenyl,

3-cycl obut yl oxy- 4- met hoxyphenyl , 4-(3-hydroxyphenoxy) phenyl

4- (4- hydr oxyphenoxy) phenyl , 3-nmet hoxyet hoxy- 4- met hoxyphenyl ,

3-cycl opropyl net hoxy- 4- acet yl am nophenyl , 4-mercaptophenyi,

4- et hyl t hi ophenyl, 2-nethylthi ophenyl, 4-nethylthiophenyl,
4-trifl'uoromnet hyl t hi ophenyl, 4-nethylthio-3-nitrophenyl,

4- phenyl t hi ophenyl , 3-phenyl i hi ophenyl, 2-nethoxy-4-nei hylthiophenyl,
4-[ (4-chl orophenyl ) thio]-3-nitrophenyl, 3-nethyl sul fonyl oxyphenyl,



Rl is 1-2C-al koxy, 3-5C-cycl oal koxy, 3-5C-cycl oal kyl met hoxy or conpl ete
or predom nantly fluorine-substituted 1-2C al koxy, 10 J~~ 20034 g?JlRZNﬂg
1- 2C- al koxy, 3-5C-cycl oal koxy) 3-5C-cycl oal kyl net hoxy or conpletely or
predom nantly fluorine-substituted 1-2C al koxy, R3 is hydrogen, R31 is
hydrogen, R4 is hydrogen or 1-2C-alkyl, R5 is hydrogen, R51 is hydrogen, or
in which R5 and R51 together represeﬁf'an additional bond) R6 is O RY,
S-R8, (O-R9, CHZ-R10, S02-aryl, O S(Oz-Rl1l, pyrrolidin-1-yl,

rrolid r I 1r e
gy7c_ cyc oa%k %hy?eggji@mo] e‘wéﬂrﬁd'*dbnh] frweuf%i% [qﬁ;oxil g '4{(?%"%Zth Iéhygarn yl or
phenyl - [CII@"& “RYCHIRgN] '@pWHFWéH(C@ 4G al kyl) acetyl, phenyl car bonyl ,
trifluoromethyl or phenyl, RO is 1-4C alkyl, 3- 7C—cyc| oal kyl ,

3-7C Cyg{ I?%Ll{%y&mgéyrier aréfglagﬁtroh I¥J ‘lhefl‘ trB' Er%gr?‘%tlorg%(lnf&smﬂqg&haw} BI I‘ aZI nyl,

4- nmor ph Io en, car enox
1- 4C al mwéafﬂb@fﬁwua ‘éfﬁ"ﬁ‘@ééﬁ%ﬁwmrW@ﬁ@“b'ebortﬂl - 14C- al kyl ami nocar bonyl
N(R15) R16 or 1-4C-al kyl carbonyl am no, and R11 is 1-4C-al kyl, nono- or

di -1-4C | api no or- ar en rid or R12-substituted
phenyl) F\%ﬂ?@? w'%ghe meaﬁ'ﬁ?% heﬁnv%ﬁ? Bg’&op ine, %| ?£¥ﬂlﬁ’ﬁ$/%o cyano, 1-4C-al kyl,
trifluoronethyl or 1-4C aI koxy) R13 is hydrogen, hydroxyl, hal ogen, cyano,

vitro, mmcycloamﬁ@padskmé cycloprofy, wwdw@t %béio eniy, Z&ﬁoaugfpm,cymewe&f%wh or

pr edom nant fluorine- cuckfc')st |tt ut ed -3 'ID koxy, phenyl, phenyl-1-4C- al kyl,
C(O) - ORI ; &) CRERPB TS Rf(ﬁf‘?)pﬁi"é 'S(0) 2-R19, S(0O) z-N(RL5)R16 or has one
of the neanings of R6, where R14 is hydrogen or 1-4C-al kyl, R15 is hydrogen

or 1-4C safrdqv;tc_)oanmﬁeth,sréabédér&gaememylraé&mh%yls sotssma:@yby or@rof ¥ehedeniiGhea~. d RL6,
Eogle;grer d -cg/clligh(éll Hagfcé]g Ptre rferabﬁ]yll he%g:ﬁ‘,n ygloa meg?/l r{aJAcaE cycgorproaﬁrﬁﬁth hc&ﬁ&zgt’yl- are a

r adi cal mﬂ])’?afid:@ycm}aéfﬂfli@é'hyl miybp@ea}thqul S(O)z R19 or S(O z-aryl, R18 is
1-4Cal kyl, 1-4C-al kyl carbonyl, 3-7C-cycl oal kyl car bonyI

? Zg: CyCl ‘R? .Ld%l tch% lle S‘Jr?s%rﬂl/or?? o‘fséwo)ab%vgrgi%u?ned ?gg)a%?/l tr?d%/calé w% lsRs%%titIH%d
trifl uortrm@f piyihe abfveap@n%ﬂnkfbkg,c-a' w@e%ﬂfyanm*esmh@w@ﬁx beapantigned are the meth-

f 1 uor i neoxgdmd, tHetetibxyletdiGnadink @xprdpodrethildradal 0al koxy,

3-7C-cycl oal kyl - met hoxy, carboxyl, 1-4C- al koxycarbonyl or

1- 4C- al kyl car bonyl oxy, and the salts the N-oxides and the salts of the

N- oxi desPrSHRESYCEASTIRGRS of herthovRrientants Phel BN d4CaIvIrHFR ORIl a | of
enbodi meantplea whioh iney iETpdntisied erd traipienkihy sad thebentall chicdRl 1 s 1- 2C- al koxy,

1-4G-Alkylcarbonyl represents a radical which, in addition to the carbonyl group, contains one of the

abovementioned 1-4C-alkyl radicals. An example which may be mentioned is the acety! radical.

3-7C-Cycloalkylcarbony! represents a radical which, in addition to the carbonyl group, contains one of
the abovementioned 3-7C-cycloalkyl radicals. An example which may be mentioned is the cyclopentyl-

carbonyl radical.

3-7C-Cycloalkylmethylcarbonyl represents a radical which, in addition to the carbonyl group, contains
one of the abovementioned 3-7C-cycloalkylmethyl radicals. An example which may be mentioned is the

cyclopropylmethylcarbonyl radical.

1-4C-Alkoxycarbony! represents a carbonyl group to which one of the abovementioned 1-4C-alkoxy
radicals is bonded. Examples which may be mentioned are the methoxycarbonyl [CH;0-C({0)-] and the
ethoxycarbonyl [CH,CH,0-C(O)-] radicals.



R2 is 1-2Cal koxy, R3, R31, R4, R5 and R51 are hydrogen, R6 is O{R7jyiSHEB.
A O-R9, CH2-R10, S(O z-phenyl, O S(Oz-Rl1l, pyrrolidin-1-yl,
pyrrolidin-1-yl-2one or pyrrolidm1l-yl-2,5-dione, where R7 is

3-5C-cycl oal kyl, 3-5C-cycl oal kyl net hyl, 1-2C-al koxy-1-2C-al kyl, aryl or
phenyl -1-2C-al kyl, R8 is phenyl, RO Is51-4C-al kyl, 3-5C-cycl oal kyl net hyl ,
1-piperidinyl or aryl, R10 is hal ogen, 1-4C-al koxycarbonyl or N(R15)R16,
and R11 is nmethyl or 4- et h | phenyl, aryl is phenyl, pyridyl or

R12- subs{{Ehtkelerpieiag rerrafse & cRrbgyloyy groupds: whighyene o he@@ﬂ\e@m@@med H&rabyen,

Vi tro or rzgk@§® bokdkb. AnexdmpAlrtdnkisly be RBHiohkGs thesacdtodGadiday H,c(®ro-wher e R15 and
R16, together and including the nitrogen atomto which both are bonded, are

a 1-piperidinyl, 1-piperazinyl, 1-nethylpiperazin-4-yl or 4-norpholinyl
radi cal , ingdditidnrio {hiaicerhory| arérpr m@RD3oridis 1 -3 alkydrgyénacartionyl @digklk eoniein coepfieebe| y or
pr edorni Nakdniorkd Wb N8 aluh@télwyumd rddicdfe: kY writh rﬂfay%lnlsm.bﬁearebmw am no

350 oycl a1 RERRsendnkie ket & o o T AR 2o fEoGaEE St °f ne

N- oxi descagponylhiedigalsconpounds. Conpounds of the fornmula | of enbodinent a
particularly to be errphasized are those in which R1 is 1-2C-al koxy, R2 is

1- 2C al kﬁ@é%tR?{ B3 R5 and R% aag(el | s O R?%7 b
O - o, LR e B SRE RS O SpEy AT T2t B P oPE o A o b soove
pyr r ol i dimantibngd P4GalkY! radiraiseDiR740-akyempb doprefyred amymlerepnewtawular dimethyl-, di-
cycl opr oplinguibropyientfit hoxyet hyl, phenyl, A-nmet hoxyphenyl, benzyl,
phenet hyl or pyridyl, Re is phenyl RO is nethyl, ethyl, isobutyl,
cycl opropyl met hyl, 1-piperidinyl or aryl, R10 is nethoxycarbonyl,
mor phol i As 4-y4C-gkylcebamiamyropkeics. dorienarabley khe remidnyRivinoi [S;Hh@IONNH-] ap the ace-
4- met hy| phaimslicH,c(ANRY dadldalb m@P3nenGonedr YI is phenyl, pyridyl or
R12- substi tuted phenyl I n which R12 is nethoxy, halogen, nitro or cyano,
and in which either R_13 i s hydrogen, nethoxy, ethoxy, difluoronethoxy or
acet y| anEremrantpRe0 ridicals pehstitlehby B, RQ 3nd R20Whith 0w he mattioRgi(erg &phenoxy-
cycl opr opydriiel-BEkixypheny!, 3-benzyloxyphenyl, 4-benzyloxyphenyl, 3-phenethoxyphenyl, 4-phenethoxy-
phenyl, 3-benzyloxy-4-methoxyphenyl, 4-benzyloxy-3-methoxyphenyl, 3-benzyloxy-5-methoxyphenyl,
4-benzyloxy-3-cyclopropylmethoxyphenyl, 3-cyclopentyloxyphenyl, 4-cyclopentyloxyphenyl, 4-cyclo-
hexyloxyphenyl, 3-cyclohexyloxyphenyl, 3-cyclopropylmethoxyphenyl, 4-cyclopropylmethoxyphenyl,
3-cyclopropylmethoxy-4-methoxyphenyl, 3-cyclopropylmethoxy-4-difluoromethoxyphenyl, 3-cyclopro-
pyimethoxy-4-ethoxyphenyl, 4-cyclopropyimethoxy-3-methoxyphenyl, 3-cyclopropyimethoxy-5-meth-
oxypheny!, bis-3,4-cyclopropylmethoxyphenyl, bis-3,5-cyclopropylmethoxyphenyl, 3,4-dicyclopentyl-
oxyphenyl, 3-cyclopentyloxy-4-methoxyphenyl, 4-cyclopentyloxy-3-methoxyphenyl, 3-cyclopropyl-
methoxy-4-cyclopentyloxyphenyl, 3-cyclopentyloxy-5-methoxyphenyl, 4-cyclopropylmethoxy-3-cyclo-
pentyloxyphenyl, 3-cyclobutyloxy-4-methoxyphenyl, 4-(3-hydroxyphenoxy)phenyl, 4-(4-hydroxyphen-
oxy)phenyl, 3-methoxyethoxy-4-methoxyphenyl, 3-cyclopropylmethoxy-4-acetylaminophenyl, 4-mer-
captophenyl, 4-ethylthiophenyl, 2-methylthiophenyl, 4-methylthiophenyl, 4-trifluoromethylthiophenyl,
4-methylthio-3-nitrophenyl, 4-phenylthiophenyl, 3-phenylihiophenyl, 2-methoxy-4-methylthiophenyl,
4-[(4-chlorophenyljthio}-3-nitrophenyl, 3-methylsulfonyloxyphenyl, 4-methylsulfonyloxyphenyl, 3-(p-tolu-
enesulfonyloxy)phenyl, 4-(p-toluenesulfonyloxy)phenyl, 4-[(4-fluorophenyl)sulfonyloxylphenyl, 3-[(4-flu-
orophenyl)sulfonyloxy]-4-nitrophenyl, 3-{(4-chiorophenyl)sulfonyioxyl-4-nitrophenyl, 4-{{4-chlorophenyi)-
sulfonyloxylphenyl, 4-[(4-bromophenyl)sulfonyloxylphenyl, 4-(pyrid-4-ylcarbonyl)pheny!, 4-(4-carboxy-
benzoyl)phenyl, 4-(2-carboxybenzoyl)phenyl, 4-(2-bromobenzoyl)phenyl, 4-(3-bromobenzoyl)phenyl,
4~(3-methoxybenzoyliphenyl, 4-(4-methoxybenzoyl)phenyl, 2-benzoylpheny!, 3-benzoylpheny!, 4-ben-
zoylphenyl, 4-(4-chlorobenzoyl)phenyl, 4-(3-chlorobenzoyl)phenyl, 4-(4-cyancbenzoyljphenyl, 4-(4-ni-
trobenzoyl)phenyl, 4-(4-methylbenzoyl)pheny!, 3-acetyiphenyl, 4-acetylphenyl, 4-ethylcarbonyiphenyl,
4-isobutylcarbonylphenyl, 4-cyclopropylmethylcarbonyipheny!, 3,4-diacetylphenyl, 3,5-diacetylphenyl,



and the salts, the N-oxides and the salts of the N-oxides of thagejitL 2003
conpounds. Anot her enbodi nent (enbodi nent b) of the invention are conpounds
of the formula | in which RL is hydroxyl, 1-4C-al koxy) 3-7C-cycl oal koxy,
3-7C-cycl oal kyl met hoxy or conpletely or predom nantly fluorine-substituted
1-4C-al koxy, R2 is hydroxyl, 1-4C-al kexy, 3-7C-cycl oal koxy,

3-7C-cycl oal kyI nmet hoxy or conpletely or predom nantly fluorine-substituted
1- 4C- al koxy, in which RL and R2 together are a 1-2C- al kyl enedi oxy group,
R3 is h)Poﬁce‘gléd“yéfoYP“% At(piRAridin- RSEGTP%’V‘%WP%g‘e(ﬁipﬁidi”f-'%@f%ﬂnﬂyg enylpf-metd- whi ch R3
and R31 dpgebh@hetiiptend, 1 44Gorghdiyb-amethapriap, Ré-manippdieageneihyibnes; al Kyl ,

R5 i h d. i h h

o £ oSSyl BndYiE SR ER oy Mmdy BB o B SR e BHEI U Rl © P
R7 is 3-3nCteyssioupRytyirogheng. dy@lomewyﬂpml hiclorameihviRberybhe{apbryEuiemial Kyl | Re
i's hydr Q@@rﬂ'l 43(pl‘fb§y|@|lf&'}9§/|)pheﬂy1 @4%8@*y§@n@;@r’bﬁénéghf(ﬁyflé MQIB)@IWEHSWM (pyrid-4-yl-

. L'y‘;‘;’gfﬁ *%Y' Savrrof’ohné'r.%I?Wﬁ"y"r/%eay?&@gf' AR Y el aﬂ@r”@‘wﬁéﬁ"'afﬁn%f’f”

4- nor phoheheg¥l. or aryl, R10 is hydroxyl, hal ogen, cyano, carboxyl,
1 4C- al koxy, phenoxy) 1-4C al koxycar bonyl am nocar bonyl, nono- or

-1- 4C— pocar bon 1-4 carponyl am ng) and R11
| s 1- 4C-Af ?(%)/T slty °°"3p°‘fﬂ§%8f thé\l{nrmd‘l?a2 I%leﬁe@d&? R@T”gf‘ﬂt%' 8" o¥e § QE @ ad RVISQ'? 5§ phenyl ,
pyri dyl Etlirsalﬁlvzmshab@t Partiquiat mpttiem yiey bevmedeeof Rmzohla@ahwﬂmdk'ywera&m#atﬂgeﬂhe
car boxyliporgdnkczfd ordifid Weids GhcPBHRes &stﬂvﬁar@l dﬁh’c! in pﬁd’rﬁnédyuﬂ{omtm are, Jen‘ﬂ\@oﬁé koxy)

1-4C- al ca 4C- al kyl ¢ N Icarb y or
ani nocal}ﬁa% {er'sm%le an%wer’ﬂﬁsﬁgme ﬂ% ‘YW Sé%"ﬂ'ﬁ%éseﬂ’q‘ ﬁ?ﬁ’?‘@&?(}‘f’ C;Wéf’%

cyano, VICtalC@ hvdfﬁbrn@lc agid,/pfosph g Iamd thitricfacid.cutfune ediy lagetiq addCeitic lacig \P- glmnmpl etel y
or predaian8sHzbiy akib Lm(mlh@&o@u&ﬁ& bk dacld, A6ty JeRX ¥ulfoRNEMRY baid, maleic acxd

h I 4C- al k
g ( 2);“2/ N%wlgfﬁi éryalhd ac%p )narlc acnd su%lmc) aclél( oxahc) aéRé Q%r ané%c d7 %w%c;ng aﬂg Zflea i ff%gdr ogen,
1- 4C- al Kglpenegiigms. @,Cgﬁcrne'am@ywlfom acyl g G:-hygretydalariyhoireacidy t beiR®ssibe faedwioyen,

1- 4C- al kyé acid3-iY &lthy@br@ﬁdnk)dbpéth@cﬂ»@eﬁyﬁd lﬁéﬂokb’r' pIRbdN|acid Rldendeme ¥aly @@gen,
1-4C-al l% d'rg‘fgt”h“%'cw%g‘%s du an eZ%&é’rﬁLﬁ?’x aqgt ho¥|e glgérl a{hgrﬁ)r%or where R1S

and R16, er and I nc rogen at 6t h are bonded,
are a 1-pyrrolidinyl, 1-p|per|d|nyl 1- plpera2|nyl, 4- et hyl pi perazin-1-yl,
1- hexahyalr thazteginand, sats widr b’aﬁe‘s[idrﬂ)élsiorsylablé anteramds, of 3ty withbabasthhizl ey belmehC- al kyl |
S(O) 2- RJ{%néU arLSQ@IﬁnéélgllthlunR%gddﬁ p&ﬁéﬁm?%ﬂcmm ﬂérgnd% ‘?:Ya'gﬁ%fu@oné{rh FIIS( O 2- ng

or S(O z- al ogen,
vitro, W%T‘ ”‘fg‘ﬁ'@"%‘?’wﬁ“‘d"‘ﬂ‘ﬁfﬂ *I‘%BPWBRWW “‘iba&é P R’BB&‘}‘/G" E‘é?&bﬂ’%ﬂa@“ ®r

pr edom naregliynolbt quentitaties-retislys bnetdiffedrd thibreft@n.al koxy, 3-7C-cycl oal koxy,
3-7C-cycl oal kyl net hoxy, CHZ-R10, carboxyl, 1 4C- al koxycar bonyl

1-4C-al kyl b dth
S e T O L R ST P

the preparation of the compounds according to the invention on an Industrial scale are converted into

pharmacologically tolerable salts by processes known to the person skilled in the art.

It is known to the person skilled in the art that the compounds according 1o the invention and their salts,
when they are isolated, for example, in crystalline form, can contain various amounts of solvents. The
invention therefore also comprises all solvates and in particular all hydrates of the compounds of the
formula |, and also all solvates and in particular all hydrates of the salts of the compounds of the for-

mula l.

One embodiment (embodiment a) of the invention are compounds of the formula |, in which
R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy or completely or predominantly fluo-
rine-substituted 1-2C-alkoxy,



Compounds of the fornmula |I of enbodinent b to be enphasized are those in
which Rl is 1-2C- al koxy, 3-5C-cycl oal koxy, 3-5C-cycl oal kyl nmet hoxy\c&JU\. 2003
conpletely or predom nantly fluorine-substituted 1-2C-al koxy, R2 is

1- 2C-al koxy, 3-5C-cycl oal koxy, 3-5C-cycl oal kyl net hoxy or conpletely or
predom nantly fluorine-substituted 1-ZC al koxy, R3 is hydrogen, R31 is

hydr ogen, R4 is hydrogen or 1-2C-alkyl, R5 is hydrogen, R51 is hydrogen, or
in which R5 and R51 toget her represent an additional bond, Rfi is O R7,
S-R8, C(R - iO1-2Erboxt HOGryAselspy) SaGavtloalynaihaxrer arigely er RIGAOMBAHK Jyo-

3- 7C- cycl oalrky-bueiitligd )-2eeydxyor phenyl - 1-4C-al kyl, R8 i s hydrogen,

1-4C- al k%é , iﬁa,qygltlogé” trifluoronethyl or phenyl, R9 is 1-4C- al kyl,

1- pi peridi nyl,” I-pi'perazi nyl , 4-nethyl pi perazinyl, 4-norpholinyl or aryl,
R10 i s H&lod¥wioedt boxyl, 1-4C-al koxy, phenoxy, 1-4C-al koxycarbonyl)

am nocarikonyd hydisgerer 1@C-akyl: 14C- al kyl am nocar bonyl, N(R15) R16 or

1-4C al kﬁ/g cqg%g%gm no, and R11 is 1-4C-al kyl, nono- or di-1-4C- al kyl am no
or aryl, ~ '2003 -11 aryl is phenyl, pyridyl or Rl12-substituted
phenyl , FierePgen. s hal ogen, carboxyl, vitro, amino, cyano, 1-4C alkyl,
trifluor@meidgnl or 1-4C- al koxy, R13 is hydrogen, hydroxyl, hal ogen, cyano,

vitro, ek 4G al Lfl thyl, 1-4C-al koxy, conpletely or
predom ﬁ%gnﬁafshoégp'?rﬁg%ﬁ%%{; ila{(}l'}'?rgaﬁj& -'4C- al koxy, phenyl, phenyl -1-4C-al kyl,

C(O) - ORIRE  ( OR7NE-RESYRIRS. CR¢-RI07 SRy BBO)RIRIYTOIG-OYZPNOIRDS)¥RE 8Nt has one
of the neanipygaidaf-yRBs-dehewrer®14 is hydrogen or 1-4Cal kyl, R15 is hydrogen
or 1-4C &l kyl . -R16, 1 ) +4C al kvl or, .aryl wher e, and R16,

t oget her'g.}and_é ? Fl%e%gcéﬂa ﬁ l,@&&%ﬁ%}pg&e@ﬁﬁa%?TIH%Q\%%M, abr%? {Phgnryg{ ﬁcogl%gd, are a

1- pi peri &I s rsope 4 Ziay) acelyl pRepNAFIOpIYh &ifeprampthylay Phegyl. 4- mor phol i nyl

radi cal ,RR17s i aChkslr ®geayclabig,G-2d-tybalkybiettyR 4 b eridow!, Spikdrazingll ¥-methiRdiBe-1 S
1-4C al kyl, 1;4C;¢ r yl, S(O2-R19 or S(O 2-aryl, and R19 is

1- 4C- al kyl r%%pfgoﬁ%g&g 02%?' hydr oxyl, hal ogen) vitro, am no, 1-4C- alkyl,
trifl uor%‘f?et'ﬁ%"’,gerl'-cﬂ%‘?’% AR HORY SENOEY: 142k PXYp BRIy ndmiRpeRrPQpYl: mono- or di-1-

f I uori ne- subskakyainrdcatbodd-NIRKORAB)or B4F-Ekaaclongdnir@xand 3- 7C- cycl oal kyl net hoxy,

car boxyl gq11-4{z8 XGB! HINAc-Qkyiating & S KY! carbonyl oxy, and the salts, the
N-oxi des and the salts of N-oxi des of these compounds. Conpounds of the

t he
formul a ¥¥of' RIFBYAYARH RZBEF ARSI Y'¥® be enphasi zed are those in which
Rl | s 1-RC &$ kanggn, cRBoxys nitte, 2@nalckenny! ;4 CRBky!, RBubronfRthyl oR54GaltexR51 ar e hydr ogen,
R6 is ORpB iohiBegehl rg)jroﬁﬁ, he - R0, OitrdOamin®) Ladidibyl, 1MSHLReRA, ‘i-ﬁC-alkoxY, _
ghg%f?’c' oal c%%pléteg‘/- %r -p(x;éa%l i%g'ntl)K ylllurg;?ntegxgshtugg eﬂXJ:-a%xy,p%ﬁe%! -p:;i-er%/lc-:{-%-lék/yl,’ R8 I's
C(0O)-OR14, C(0)-N(R15)R18, N(R17)R18, S{0),-R19, S(0),-N(R15)R16 or has one of the mea-
nings of R6, where
R14 is hydrogen or 1-4C-alkyl,
R15 s hydrogen or 1-4C-alkyl,
R16 is hydrogen, 1-4C-alky! or aryl,
or where R15 and R16, together and including the nitrogen atom to which both are bondad, are a
1-piperidyl, 1-piperazinyl, 1-methylpiperazin-4-yl or 4-marpholinyl radical,
R17 is hydrogen, 1-4C-alkyl, 5{0),-R19 or S(O).-aryl,
R18 is 1-4C-alkyl, 1-4C-alkylcarbonyl, 3-7C-cycloalkylcarbonyl, 3-7C-cycloalkyimethyicarbonyl,
S(0),-R19 or S(O),-aryl, and
R19 s 1-4C-alkyl,
R20 is hydrogen, hydroxyl, halogen, nitro, amino, 1-4C-alky), trifluoremethyl, 1-4C-alkoxy, completely
or predominantly fluorine-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkyl-methoxy,
carboxyl, 1-4C-alkoxycarbonyl or 1-4C-alkylcarbonyloxy,

and the salis, the N-oxides and the salls of ihe N-oxides of these compounds.



RO is nmethyl, 1-piperidinyl or phenyl, R10 is hal ogen, 1-4C al lqoqijt}\ambnyl
or N(R15)R16 and R11 is nethyl or 4-neihylphenyl, R15 is 1-4C al and R16
is 1-4Cal kyl, or where R15 and R16, together and including the nitrogen
atomto which both are bonded, are a 1-piperidinyl, 1-piperazinyl,

1- net hyl pi perazi n-4-yl or 4-norpholimg- radical, and in which either R13 is
hydr ogen, net hoxy or et hoxy and R20 I's hydrogen, or R13 is hydrogen and

10 JUL 2Q03 -1925 R@O i S Cﬁ %glcl oal koxy or 3-5C-cycl oal kyl met hoxy, and the
salts, tMBMRRUBSS WLE fAYt MR 248 P IR N“E%PEESedt Wi Hese conpounds.

Pr ef err e&1 corpadrtiexyof the formula | of enbodinent b are those in which R1
is 1-2CG ﬂbko,gy,zc%o;(ys 1-2Cal koxy) R3, R31, R4, RS and R51 are hydrogen, R6
is OR7) S-R8 CH2-R10 or O §(0O) 2-R11, where R7 is cyclopentyl,

cycl oproB?Iﬁ?ét mﬁehyﬁi@ﬁﬁyl or phenethyl . R8 is phenyl, RO is nethyl,
1- pi peri &8 nyik CaR?, ;skRmXCKQ) RYLCH A1 0hs(Dp @ Beny!, om(d)wwcayrmmyi-yl, gmdsnpiholyi-m- 4-yl or

1- met hyl pi pe nmet hyl or 4-nel hyl phenyl, and I n which
ei ther R13 |£n%7°'r r"i)érd\eﬂn1 g?% dBE‘%dhéreand R20 i s hydrogen, or R13 is hydr ogen

and R20 R$§ c'fré158ﬁ%?ﬂ)w‘n%§¢r@%5?a'wﬂtyhé’zgﬁ‘lk%1ZPW#,‘Y'WRWRBW' hefet?the salts of
t he N oxRrdesispheniihese conpounds. A further enbodi nent (enbodi nent c) of the

i nventio u which Rl is 1-2C- al koxy,

3-5C cycPo Eé)%%rmgl @gé {%Of&ﬁﬁﬁ an?#%{%mgl o é}y]conpl etely or predom nantly
fluori neRéQJb%i‘? ?fo‘e1d4°la”¥’@l°é'lbk'l¥k‘3f NR®IR1Ea1d 2C- al koxy, 3-5C-cycl oal koxy,

3- 5C- cycRoal kylemgtonoxigthgpheapnpl et el y or predomi nantly fluorine-substituted

é52|csalh§8f§y is Eﬁeniylspyl;\gﬂglqggggbsﬁg\;d ‘;hgnma)qgrggen) R4 is hydrogen or 1-2C-al kyl,

R12 ~is 1-4C- -alkyl, 1-4C-alkoxy, halogen, nitro or cyano,

R15 is 1-4C-alkyl, and

R16 is 1-4C-alkyl, or where

R156 and R18, together and including the nitrogen atom to which both are bonded, are a 1-piperidiny!,
1-piperazinyl, 1-methylpiperazin-4-yl or 4-morpholinyl radical,

and in which either

R13 s hydrogen, 1-4C-alkoxy, completely or predominantly fluorine-substituted 1-2C-alkoxy, or 1-4C-
alkylcarbonylamino and

R20 is hydrogen,

or

R13 is hydrogen and

R20 s 3-5C-cycloalkoxy or 3-56C-cycloalkylmethoxy,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

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

R1 is 1-2C-alkoxy,

R2 is 1-2C-alkoxy,

R3, R31, R4, R5 and R51 are hydrogen,

R6 is O-R7, S-R8, C(O)-R9, CH,-R10, §(0O),-phenyl, O-5(0),-R11, pyrrolidin-1-yl or pyrrolidin-1-yl-
2-one, where

R7 is cyclobutyl, cyclopentyl, cyclopropyimethyl, 2-methoxyethyl, phenyt, 4-methoxyphenyl, benzyl,
phenethyl or pyridyl,

R8 is phenyl,

R9 is methyl, ethyl, isobutyl, cyclopropylmethyl, 1-piperidinyl or aryl,

R10 is methoxycarbonyl, morpholin-4-yl or 1-methylpiperazin-4-yl, and

R11 is methyl or 4-methylphenyl,



R51 is hydrogen, or where R5 and R51 together represent an ad (“%@b bond,
R6 is OR7, S-R8, C(O-R9, CHz-R10, 5(O zZ-phenyl or OS(O)Z RTT e R7
is 3-5Ccycl oal kyl, 3-5C-cycl oal kyl met hyl, 1-2C- al koxy-1-2C-al kyl, aryl or
phenyl - 1-2C-al kyl, R8 is phenyl, RO is 1-4C al kyl, 3-5C-cycl oal kyI met hyl ,
1-pi peridinyl or aryl, R10 is hal ogen-%nd 1 0 JUL 2003 -13 R11 is

1-4C al kyI or aryl aryl is phenyl or R12-substituted phenyl, where R12 is
hal ogen, vjtrao al ko R13 is hydrogen, 1-4C- al koxy,

1- 4C al k)?Ty aFBB‘?W’I’ %YHF’&&%F S&%ﬁ%ﬁegfg@w "B¥"Br edoni nant Iy fluorine-substituted
1- 2C- al k&Y, isarethoRR Beldgen. mrdoogyem, 3- 5C- cycl oal koxy or

3- 5C cyclgah kMimeihboxy, and the salts, the N-oxides and the salts of the

N- oxi des of these compounds. mgounds of the formula | of enbodiment c to
be enpha&i'$ell "¥Feeep: xy: Glhiury; Qioreeliy yleseyiaiRAy, R2 is 1- 2C al koxy, R,
R31, R4, RRS amgdrédefi, are hydrogen, R6 is OR7, S-R8, C(O-R9, CH2-R10,

S(0) 2-phgpyl or O-S(O Z-R11, where R7 is 3-5C—cyc|oal kyl ,

3-5C-cycl oal k¥|l met hyl , 1-2C- al koxy-1-2C-al kyl, aryl or phenyl-1-2C- al kyl,
R8 is ph&iyl's %09953'15 4C al kyl, 3-5C cycl oal kyl net hyl, 1-piperidinyl or
aryl, Rl@lzms:shailapg;ey\melﬁ&x& is 1-4Cal kyl or aryl, aryl is phenyl or

R12- SUbStahJ HE ?ﬂs Qﬂ%%ildaars%@ﬁ@sa@%gey-c{%mssocg?h%edf%{ng{uaglsl 1-4C al kyl “or

1-4C- al koxy, Ri3 is oxy, car bonyl am no or
conpletely or predom nantly fluorine-substituted 1-2C-al koxy, and R20 is
hydr ogen An@hdd EmbydihenBletnbodiment b) 3t theGaeyioh @@lckryiporrdsivomy formaurd ifviehsal ts, the

N- oxi des andlstrﬂgro%i’il t4% émcoxJ QQICN' nﬁé\kgﬁ‘; 9& }al&?&ﬁpﬁr?o%’%&% etegﬁ?hr%ﬁtgrﬁ d

conpounds of c are ose in
1- 2C- al koxy, NgR8y fugring: 52??"54‘1965& ak®y, R31, R4, R5 and R51 are hydrogen, R6 is
acetyl, @ehyisdadbonyliC-alieah dtnZlagaratkonyy B- 7Cc>3ctobl@phmrwj/ aetohiplezi rdd preydmi-

benzoyl ) 4- nﬁgntﬂpmmeswgt,g@erdqQ@yg,kw 4- chl or ophenyl car bonyl ,
3-chl oro- g eny car bonyl , 4-n|trophenylcarbonyl t hi o- phenoxy, phenoxy,

4- met hox YPR¥AST oxy, benzyl oxy, phenet hyl oxy, met hyl sul f onyl oxy,
4- et hy| RhenyR3wbdtienrieaxy2C-giyenadosydréuony| , 4- chl or omei hyl or

pi perid- kayl gayheday b 1- 483405 hydrogen and R20 is hydrogen, and the salts,

t he N oxi d?s an the salts of the N oxides of these conpounds.
is hy rogen or1-4C -alkyl,

or In which

R3 and R31 together are a 1-4C-alkylene group,

R4 is hydrogen or 1-4C-alky!,

R5 is hydrogen,

R51 is hydrogen,

or in which

R5 and R51 logether are an additional bond,

R6 is O-R7, §-R8, C(0O)-R9, CH,-R10 or 0O-S(0),-R11, where

R7 is 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl, aryl or pheny!-1-4C-alkyl,

R8 is hydrogen, 1-4C-alkyl, 1-4C-alkylcarbonyl, trifiuoromethyl, difiuoromethy!, trichloromethyl or
phenyl,

RO is 1-4C-alkyl, 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl, 4-methylpiperazinyl, 4-morpholinyl or
aryl,

R10 Is hydroxyl, halogen, cyano, carboxyl, 1-4C-alkoxy, phenoxy, 1-4C-alkoxycarbonyl, aminocarb-
onyl, mono- or di-1-4C-alkylaminocarbonyl, N(R18)R16 or 1-4C-alkylcarbonylamino, and

R11 is 1-4C-alky), amino, mono- or di-1-4C-alkylamino or aryl,

aryl 1s phenyl, pyridyl or R12-substituted phenyl, where

R12 is hydroxyl, halogen, carboxyl, nitro, amino, cyano, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy,
1-4C-alkoxycarbonyl, 1-4C-alkylcarbonylamino, 1-4C-alkylcarbonyloxy or aminocarbony!,



10 JUL 2003 -14 Further preferred conpounds of the formula |I of enbodi nent

c are those in which Rl is 1-2C al koxy, R2 is 1-2C al koxy, R3, R31()JUR2IRS
and R51 are hydrogen, R6 is benzyl oxy, methoxyethoxy, cycl opropyl methoxy or
cycl obut oxy, and in which either R13 is nethoxy, ethoxy or acetylam no and

R20 is hydrogen, or R13 is hydrogen am® R20 is cycl opropyl net hoxy, and the

salts, the N-oxides and the salts of the N-oxi des of these conpounds.

Parti cul rIy referred c unds of the ne c are those
it chPEL e B RO o R G B B 4 S RS otha Rt
are hydr ogencomRBtelys oacreedpininarig nivosre;sujptieted x §4@elkgxy pehang: Tphgriyeesbalgl , R13
|'s hydrogen &egloReP (&) :\Ewb'n%enmﬂﬁpb 52, @@lé@z ngws PradeR RREkhe salts

of the N-oxides of 'these compounds, Further particularly preferred
conpounds of”"?%@”?%?”ﬁﬂ?a I of embodi ment ¢ are those in which RL is

et hoxy, RRZ ik Bydiaglerd) a)4L-akyl, BT GropcipalkyRar)3- Ry clodRdimeftd, and R51 are hydrogen, R6
is cycl Oali@pxlq@c%@@mo%ﬁ 56 QRULRLs A oyitbib el ch el bher RL3 Ts meihoxy

or et hox % Q?i( ‘g and R20 is
cycl opr oé n'e PYE3esD: 13‘1@0?‘“@"?1 7Gayctogkyl @ﬂ@ KEFY I8 47t he salts of the
N oxi des orofhete R 5% arRiORE0 tgetser ahd) @clcdMypieel Rideged fatoinhte whiok Bath arel boaded, arbiar al

conpounds haylgusl | 3beRRNL 6Bl PRALHARS-AA A 2y deRsid ng on

the neaning o i1tuen and her iral
centers fn tHePHeded.ons 1, 2, 3 and 4. 10 JUL 7all _15_
R17 is hydrogen, 1-4C-alkyl, S{0),-R18 or S{O),-aryl,

R18 is 1-4C-alkyl, 1-4C-alkylcarbonyl or $(0),-R19 or S(O),-aryl, and

R19 is 1-4C-alkyl,

R20 is hydrogen, hydroxyl, halogen, nitro, amino, 1-4C-alkyl, trifluormethyl, 1-4C-alkoxy, completely
or predominantly fluorine-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy,
CH,R10, carboxyl, 1-4C-alkoxycarbonyl, 1-4C-alkylcarbonyloxy, 1-4C-alkylcarhonylamino or
aminocarbonyl,

and the salts, the N-oxides and the salts of the N-oxides of these compounds.

Compounds of the formula | of embodiment b to be emphasized are those in which

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy or completely or predominantly fluo-
rine-substituted 1-2C-alkoxy,

R2 s 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy or completely or predominantly fluo-
rine-substituted 1-2C-alkoxy,

R3 is hydrogen,

R31 is hydrogen,

R4 s hydrogen or 1-2C-alkyl,

R5 Is hydrogen,

R51 is hydrogen,

or in which

R5 and R51 together represent an additional bond,

R8 is O-R7, 8-R8, C(0)-R9, CH,-R10 or O-S(0),-R11, where

R7  is 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl, aryl or phenyl-1-4C-alkyl,

R8 s hydrogen, 1-4C-alkyl, acetyl, triﬂuorome;hyl or phenyl,

R9 s 1-4C-alkyl, 1-piperidinyl, 1-piperazinyl, 4-methylpiperazinyl, 4-morphalinyl or aryl,

R10 is halogen, carboxyl, 1-4C-alkoxy, phenoxy, 1-4C-alkoxycarbonyl, aminocarbonyl, mono- or di-1-
4C-alkylaminocarbonyl, N(R15)R18 or 1-4C-alkylcarbonylamino, and

R11 is 1-4C-alkyl, mono- or di-1-4C-alkylamino or aryl,



RA RBRE2R4' 3RS1IR' ~~Cb 4 Nunbering: | ~HR31 5 RL\ s I\\Idm\_mﬁ%
R20 R13 The invention therefore conprises all conceivable pure

di astereonmers and pure enantioners and their mxtures in any mxing rati o,

i ncluding the racemates. The conpounds of the fornula | are preferred in
whi ch the hydrogen atons In positionsitta and 10b are cis to one anot her.
The pure cis enantioners are particularly preferred. In this connection,
particul arIy preferred conpounds of the fornmula | are those in which

posi t i on&Y-45PhaRy. PYORY! pA¥/&-sthriiuiedpigmAMEYPut e configuration as the conpound
(-)-cis-Rri2- udha‘rmehamgbem e amino oyyro| BARAN, Iritenaetgl @natagely] e as a starting

compoundegde hshd, HifoPhGRh &8kaheTkd) 1BesuShicRabhy o sfbhancl)

The enantl oner can

prepar at i on ®AREEYpAF anF‘i?ﬁ"f‘@'F“Yaﬁ‘ﬁf'féﬁm“P%t“@ddﬂ*é@taﬂé?’@on’%'h‘brW@”S&'ﬂfﬂ%@l‘j}‘ids)
Preferably, @uo)-eranicOrERIHRIBANGT)IAN, BRO) LRI $(©-NRHS)RI6 of ke obd dgR nitl- t he
starting con"g Qgﬁswt\er he formula IVRA RS R R4 R1 RR RB1 HRL ~ z (1V)
for exanple );}é salt formation of the racem c conpounds of the
formul a RW WF{‘W'QQB'E Pfc1a4q gkyAct i ve carboxylic acids. Exanples which may be
ment i oneg14 nshm@e@mn&pmkwn are the enantioneric forns of mandelic acid,

tartaric i artaric acid, canphoric acid, quinic acid,
gl ut am cRgbcm dhydr(r%?ren d Jcba‘?ng e nphorsul fonic acid, 3- brom)canphorsul fonic

acid, a- AeVisox fithamyR i &epibercapd dcludinaribe Rirogea appmquLwhzfo@sth-a%bonded are a
oxy-a-trifl uppiperaihypiphemyil aexemyuﬁpeaaehd-ya@d ndrdbbiRRYadRepi oni ¢ aci d.

Al t er nat Lyl nt,i Qn L RYLS rting conpounds of the fornula IV
can al soh\tg'g 'Xh)é‘ﬁo ol 4 y @r)ﬁ%tgrolr% éaﬁl heses. The preparation of the

corrpound§1%f'5ﬂﬁ€ afk&ﬂrhmﬁ'ksr'cam?nWﬂ%RﬁlorSmgarmlpd R31, R4, R5, R51, R6, R13
and R20 Raweistihae-am@ani ngs i ndi cated above and their salts can be carried

f d h
orocess. Samr TekeseR i RAARERCARRL LaE i Sp el o e e TS

R51 R2 /| R3'¥ wom'may"yﬁpoweﬁzhﬁhwted REFCRYDXY, - AaveerRLy, SRE;cyR@lkyiReoxyR4, RS,
R51, R, R13caatrbdyJR241:hwsa:atbb@lsreaman@smda@lb@at ed above, and, optionally,

then conyerbl i IS EAIROHNNE Al o IR FBEIYIEd Bl AiIOd Into thelr saits)

or, opti ona nconverting sa ounds of the formula |
obt ained into the free conpounds. Corrpounds of the formula I obtained can
be Converreuﬁhundmﬁihelftaﬂnblylofielhb@infedtﬂid’el&ibul&l@lqmueﬁ'dﬁasﬁéd drbiodedrwnidha | by
derivati gatiQn.o,ck >Qf-,\xarrpl e, from conpounds of the formula I in which a)
R12 and/ or R13 an R20 are an ester group, the corresponding acids can
be obt ai féd By" Qcﬁ"‘ﬂi‘yc or alkaline hydrolysis, or the corresponding anides
can be pReRe el, By andREtaremydrgenn sui t abl y substi tuted am nes;

R6 Is O-R7, S-R8, C(0)-R9, CH,-R10 or 0-8(0),-R11, where

R7 s 3-5C-cycloalkyl, 3-5C-cycloalkyimethyl, pheny! or phenyl-1-2C-alkyl,

R8 is phenyl,

RS is methyl, 1-piperidinyl or phenyl,

R10 is halogen, 1-4C-alkoxycarbony! or N(R15)R16 and

R11 is methyl or 4-methylphenyl,

R15 is 1-4C-alkyl and

R16 is 1-4C-alky!, or where

R15 and R186, together and including the nitrogen atom 1o which both are bonded, are a 1-piperidinyl!,
1-piperazinyl, 1-methylpiperazin-4-yl or 4-morpholinyl radical,

and in which either

R13 is hydrogen, methoxy or ethoxy and

R20 is hydrogen,

or

R13 is hydrogen and



b) R12 andlor R20 are a 1-4C-al kyl carbonyl oxy group, the correspondi ng
hydroxyl conpounds can be obtained by acidic or alkaline hydrolysisg JUL 2000
JUL ~~~~ -17 <c¢) one or nore of the radicals R10, R12, R13 and R20 are a
vitro group, the correspondi ng am no conpounds, which, for their part, can
again be further derivatized, can be ofgtained by selective catalytic

hydr ogenati on. The net hods nentioned under a), b) and c) are expediently
carried out anal ogously to the methods known to the person skilled in the
art. In aridi id BIG-cychakaxg npeicie)sloadyintelnexyf or mul a | can be converted,

opti onal |y, bR HhORIkadE a%hag@ﬂts offtfpt{;\l-g%&gwt sWdnfolnB€e ai d of hydrogen
peroxide 1n nethanol or wth the aid of mchl oroperoxybenzoic acid in

di chl oronet hane. The person skilled in the art is famliar on the basis of
hi sl her exgetdd chmeuth@og devdrstia [ diembodiabtibere BB aiwhicons whi ch are

specific 1Iyin{e_§da_§§0%y for carrying out the N-oxidation. The

cycl ocon ensation 18’ 'carried out in a manner known per se to the person
skilled iR? tfsel-2Fglkoxaccording to Bischl er-Napieral ski (e.g. as described in
J. Chem r30R31, R} Fond €888 Avdadbn,i N the presence of a suitabl e condensing
agent, s as e |y hgr.i c,_aci d, phosphorus pentachl ori de,
phosphor %pésn?ﬁ}(‘%%g)g prgeFlé’r' zftglo)eg'%ﬁgé'%ﬁowﬂ%e oxychloride) in a suitable

i nert solRfents, cyeorgntyl gycigpremvireattivineleerd bhyzdiooegnddiooh such as chloroform or in
a cyclic fydigogespon such as toluene or xylene, or another inert solvent
such as agetonitrile, or r)virt hout further solvent using an excess of
condensi ng agen ,y'prpé’faera”ﬁ At el evat ed tenperature, in particular at the
boi | i ng tRifpérhatoaenemethoxypasbany| aspielingt-y! eoaemiragzimé#snd used. Conmpounds of
the fornmuk@ hdméty sfaisdindghenyR2, R3, R31, R4) R5, R51, R6, R13 and R20 have
t he m&*aniar;l.g?1 i F‘cﬂie@%F ed above are accessible fromthe correspondi ng
conpounds 0 V{hhe ormula 1V, in which Rl, R2, R3, R31, R4, R5 and R51 have
t he meaniigs is ydcgasteepw\@8?¢ by reacti on wi sh conpounds of the formul a
LT, (11 1p20" i¥galgdd, R13 in which R6, R13 and R20 have the meani ngs

i ndi cat ed above and X represents a suitable |eaving group) preferably a
chlorine atom For exanple, the acylation or benzoylation is carried out as
descri bed?'®n % ¥8°8B bW ng exanples or as in J. Chem Soc. (C), 1971,

1805- 180820 islcyBopiddyini2®03; . 1s . Conpounds of the formula |11 and conpounds
of the T agledalsMnglieuld dif e kOB ofRE oifesBEARBEE | N @ known manner.
The conpounds of the For mula 1V can be prepared, tTor exanple, from
conpounds of the formula V, R4&. R R3\ ~ /R4 RG1 RZ R31 R1 ~ N0O2 (V) in

whi ch R1,A Rher BB8)odiR@iit (efdodinfebt chortheRbénti@are cénpeuralb oMierfemtia inedicimeani ngs, by
reducti ongof ¢ h@c-BlkéxE/%-%-%Q_alk&i?%-d&é}bl@é\ﬂ BRbS o ohdcil @ WredbRindhufREANET
known to the . er}on SJ(;“ elﬁl in the art, 1yor exanpl e as described in J.
Chem 1962, 27°sige%hl2%8 Péscribed in the fol | owi ng exanpl es. The
reduct i orRtars bheC-elexnyi &8C-oxstoalkdxipr3-Exappdleimetingxyca cehpjetahcor tryedpigantinfiioon, e. g.
in the presenggs@bintaneyc-bksdel . in a lower alcohol such as nethanol or

et hanol arSa roomtenperature and under nornal or el evated pressure.

ptional 1Y, &'W4PLYVtic amount of an acid, such as, for exanpl e,

hydr ochl dr3'c idviddgencan be added to the solvent. Preferably, however, the
reducti onrg s iCakbb@hr 9261 Ng metals such as zinc or iron with organic

aci ds suc’g5 as ha%eti c acid or mneral acids such as hydrochloric acid. The
conmpounds of %

O g.

He P8rmula 1V in which Rl, R2, R3, R31 and R4 have the

meani ngs RHdilcydegerabove and R5 and R51 together represent an additional
bond can &enpeepared fromthe correspondi ng conpounds of the fornula V by
sel ective_te ion.of t Vit oup in a manner known to the person
skilled i%g rﬁle#%g'}otg%]h?ré?preeglg%FJed%?'%rl%oﬂé presence of Raney nickel in a |ower
al cohol aB% sd$ Q& S-B88iGig)- R, 8raR10n& Ohypiienatas OEO0aRhy Whesggen donor. The
conpoundsrof i§ Hec-t@ioaMy! B-56-cykiBelkptie®l, FR30-alk82y-1 B8 aikfR3d RfenRd-1toa16), t he

nmeani ngs 'pdiis%teeﬁ above and R5 and R51 are hydrogen, are either known or
can be prepare P¥om correspondi ng conpounds of the fornmula V in which R5

and R51 tBYetiherC-akd JaC-cvddalkyimstial 1-bieandiny! Itasylr eacti on can be carried out in
R10 is halogen and



a manner known to the person skilled in the art, preferably by 10 JUL 2003
hydr ogenation in the presence of a catal yst, such as, for exanple,

pal | adi um on active carbon, e.g. as described in J. Chem Soc. (O, 1971,
1805-1808. 10 JUG ~nn3 -19 The conpounds of the fornmula V, in which RS
and R51 together are an additional bomd- are either known or can be

obt ai ned by the reaction of conpounds of the fornmula VI, R2 / \ NO2 RL (V)
in which RL and R2 have the meani ngs nmenti oned above, with conmpounds of !he
fornmul a BN, IsRB4ERIsORY.- C(R4) =CH-R3' I (VI1) in which R3, R31 and R4 have

t he rreamms ,srm@,tgwgrmd-sa&w@d pHeRyi@ads of the formula V in which RS and
R51 toget @d % naI ‘9&. 'g and R3 and R31 together are a

1- 4C- al k nésqﬁ 8%”' A 45E"WY 5P WGV or exanpl e, by reaction of cyclic
conpoundsR18f gt ydrobe: i slkedyl 1-4¢-alkwdaibetylaRinolpa sontpletelye ardomgeniyfdpriatsed above

and R3 and Rgmutg@ggégmgx agng a 1-4C-al kyl ene group [e.qg.
cycl ohexa-1 di ene, g y cl ohexa-1, 3-di ene, cycl ohepta-1, 3-di ene,

2, 3- d|neﬂﬁ?lEVHF@ﬁ%b?acfw§mﬁ?%ﬁ q@@%mﬁﬁﬁpéﬁl 3-diene] with conpounds of
the for muena thelsalisntheviogibdeskehd thia daiiRaf theiv-exideh ef thdsevemenidsoned neani ngs. The
cycloaddition is in this case carried ou! in a nanner known to the person
skilled in the art according to Diels-Alder, e.g. .as described in J. Amer.
Chem SocCompgyss offes f°"6'5’5’§°6"’r’“bf°ﬂm?ﬁt°®b§em@?é'ﬁ?d al@‘g%ee imwhich581 or as descri bed
in the fa&1 ow hec-ekappl es. Conpounds of the fornmula V obtained in the

cycl oaddigj orgﬂ@a,m&,ch the phenyl ring and the nitro group are irons to
one another, can be converted in a manner known to the person skilled in
the ar! ifB3tRE AP ESHFRAIE°i s conpounds, e.g. as describd in J. Anmer.
Chem SoRs 1955<7R77€9R8 EHEORD EH AR 002 Ok inhdmgichr Ors(©811, @hérewi ng exanpl es. The
conpoundsgOof id D& E}Qfogwl %%C\@yclé'é',?mytlhill ﬁf@alﬁdx; h@é-a*ﬂﬂ%%orc%erﬁmcpﬁkypr epared in
a known nanner The conpounds the formula can be prépared, for

exanpl e, & WERHer known to the per son skllled in the art from
corresporﬁﬁ ndgs cePrpalas-aytlodiyimethgr rripedivil brlandis descri bed, for exanple, in
J. Chem FQS@C,S,;IB én, 2524 or in J. Og. Chem 1944, 9, 170 or as described
in the fo o | es. 10 JUL 2003 .20. The conpounds of the formula
VI, CFK?%%?F?gp ? in which RL and R2 have the meani ngs i ndi cated
above, ar@ylell%mwlRfd%jlmuwltw@@\webxé“pprepar ed in a manner known to the person
skil | ed ipmat mehaasgen nis, 102sai dpedc-ahkew, exanpl e, in Ber. Dtsch. Chem Ges.
1925, S0 0% ekt TRLRBACL KRN L0 S PELRIPARE LSRN, MBS (Nt
conpound it ﬁﬁ‘y‘eﬁ)ézﬁ@tbws@ldy to bl ock one or nore reactive centers

tenpor ar ik ynyprogéneeEC¥RIcRkey PS3-5¢Icyalbsligimdtdxal | ow a reaction to proceed
speci i caplheaud RENAGRE 88y SAEL] AN SRALET e cflddidscd description for the
use of a lTarge nunper of proven protective groups found, for exanple, in
T.W Geene, Protective Goups in Oganic Synthesis, John Wley & Sons,
1991. Th@rbfsmécatdn@nuraldftpnjbrinfuiactafteimmr@efntetkretrﬁw]sbvaaces according to the

i nventiongd s cassigd,out in a manner known per se, e.g. by distilling off
the sol vent in vacuo and recrystallizing the resulting residue froma

sui tabl e %ol Veht“8F¥ubj ecting it to one of the customary purification

met hods, RUEBR1,&Y, R @ REx ampldegges.ol unm chr omat ogr aphy on suitabl e support
material . revalid §ce%f eetk@@ér@én?lego@x}ﬁcgrbéﬁlpL%loﬂﬂp}lrﬂﬁhyﬁc‘é%@nyﬁ-\'@gﬁgﬂmjmétﬁbx?phgﬁ“ table

solvent (e.g Ket such t one el one or et hyl
" obutyl | ket difEOh TIPSR S PP GEBY, SDRPENGPOY P

di oxane, a clixprheraked-nendryoicayborenzyogh pasethpexdy methgsutidnlioryi 4teetdylphen-

chl orof orm Qfsuﬁ’onMQW mk&gwn? 4- mym{hy,q,ybpgpi@mypca@g,@phol such as ethanol or
|sopropanoh% contains the desired acid or base, or to which the
desired aBi% ®oPYEEE s then added. The salts are obtained by filtering,
repreci pi Rt iimgydraqgereci pitating with a nonsolvent for the addition salt or
by evapor glyiygsahd) e MU o tr%%laﬂs%ftﬂpﬁ%kuél%@f fedk B epiverted by al kalization
or by acidification into the free compounds, which in turn can be converted
into salts. In this way, pharnmacologically intolerable salts can be
converted into pharmacologically tot= erable salts. The foll ow ng exanpl es
serve to illustrate the invention further without restricting it. Likew se,
further conpounds of the fornmula |, whose preparation is not explicitly
descri bed, can be prepared in an anal ogous manner or in a manner famliar
per se to the person skilled in the art using customary process techni ques.
10 J UL 2003 -21 In the exanples, mp stands for nelting point, h for
hour (s), RT for roomtenperature, EF for enpirical formula, MNfor

nol ecul ar wei ght, calc. for calculated, fnd for found. The conpounds
nentloned in the exanples and their salts are a preferred subject of the

.



1 pJUu ?~03 - 22 Exanples Final products 1. 0
(-)-cis-8,9-D net hoxy-6-(4-benz~l phenyl)-1, 2, 3, 4, 4a, 10b- hexahycﬁ%ﬁma%gint hr i
dine 7.1 g of

(-)-cis-N[2-(3, 4- D net hoxyphenyl ) cycl ohexyl) - 4-benzoyl benzam de (conpound
Al ) are dissolved in 900 m of acetantrile and 5.0 m of phosphoryl
chloride and stirred overnight at 80C. The reaction m xture is concentrated
under reduced pressure and the residue is extracted with Bald sodi um

hydr ogenemﬂao;ﬁrafbeemhumjan e dormtlinldf eaetratie areMfidsein woian onat ogr aphy on
silica ggl ugiy ?@%WOI eum ether (low)lethyl acetate/triethylamne in the
ratio 61311 an oncentration of the product fractions, 5.3 g of the title
conpoundRar eisJCAKEY. EF: €28 HZ~ N 03; MW 425.53 El emental anal ysis X
0. 08 HzOr3cRH1CR4, RB alBRF7ardhydroddn, N 3. 28 Optical rotation: fnd : C 78.55 H

6.64 N 3 §0 {s%)enzglwév B]Z{ﬂ )&/etﬁ&%gy%cg ?%mé\ﬂ&b%rcéclo%gt t' ng fromthe starting

corrpounds descri oW ng- ar di ned accor di ng to the
pr ocedur &8 Whish Eleahpl e 1: 2.

~| - ci s- 8R93 DisiRtHOR ¥thbxylofacdgRinmpaen~rl ) - 1, 2, 3, 4, 4a, 10Db- hexahydr ophenant hri d
i ne EF: 5’" %ydm D3, MA 363. 46 El enment aI anal ysis: calc.: C76.01 H6.93
N3850p|cal o?atlon fnd : C75.77 H6.98 N 3.82 [a) Q—974(c 0. 2,

et hanol ) °3.

(-)-cis8r9s [jsﬂ‘@(ﬁrb@ﬁ)émﬁ (3-benzoyl phenyl ) -1, 2, 3, 4, 4a, i Ob- hexahydr ophenant hrii
di ne EF: % st l?v’etMN 425. 53 El enent aI analysis x 0.15 H20: calc.: C
78.54 H 6733 rﬁy%pé"f’y 4 c 78.39 N 6.58 N 3.40 Optical rotation: [a] D =
-96.8 ( cand t29 sgis H%I&-pyldeg and the salts of the N-oxides of these compounds.

(-)-cis-8,9-D net hoxy- 6- (4- phenoxyphenyl ) -1, 2, 3, 4, 4a, 10b- hexah

r Ldr ophe 0-115C 10 J~~
h005 "S5 ERE BegebEon ”sdfg%hefyl“gé“f%%‘%g ‘13?6‘“%9‘1\‘1’%%39 fnd : C 78.44 H
6.61 N 3R39 @gb‘ﬁei”t?élf- rot atlon: [a] D= -63 (c=0.2, ethanol) 5.

(-) - ci s- 8&29- Dinmtokper\etioxy 3- phenoxyphenyl ) -1, 2, 3, 4, 4a, 10b- hexahydr ophenant hr

i di ne EF 52 El enent aI analysis x 0.23 HzO talc.: C
77.64 H 53%1N%R524 Pen Mhathaet, 52 LTS, 55 Optical rotation: [a] D =

-46, 4 ( cH6. 2|s aé‘f‘Ha‘??B?‘bV' phenoxy or piperid-1-yicarbonyl,
R13 Is hydrogen and

R20 is hydrogen,

and the salts, the N-oxides and the salts of the N-oxides of these compounds,

Further particularly preferred compounds of the formula | of embodiment ¢ are those in which
R1  is methoxy,

R2 is methoxy or ethoxy,

R3, R31, R4, R5 and R51 are hydrogen,

R6 is cyclopropylmethoxy or cyclobutoxy,
and in which either

R13 is methoxy or ethoxy and

R20 is hydrogen,

or

R13 is hydrogen and

R20 is cyclopropylmethoxy,

and the salts, the N-oxides and the salis of the N-oxides of these compounds.

The compounds of the formula | are chiral compounds having chiral centers in positions 4a and 10b
and, depending on the meaning of the substituents R3, R31, R4, R5 and R51, further chiral centers in
the positions 1, 2, 3 and 4.



6.
(-)-cis-8,9-D nethoxy-6-(3-(pheny|thio)phenyl]-1,2,3,4,4a,10b-hexahmd}dbh§ﬂ3
anthridlne EF: C2~ Hz~ N 02 S; MN 429.59 El enental analysis x 0.32 H20:
talc.: C74.48 H6.40 N3.22 S 7.36 fnd: C74.82 H6.44 N 3.22 S 7.02
Optical rotation: [a] D= -66 (c=0.2.4gethanol) 7.

(-)-cis8,9-Di net hoxy-6-(3benzyl oxyphenyl)-1, 2, 3, 4, 4a, 10b- hexahydr ophenant hr
idine EF: C28 H29 N 03; MW 427.55; mp. 118-120C El enental anal ysis:

talc.: C78.66 H6.83 N3.28 fnd: C 78.62 H6.90 N 3.26 Optical rotation:
[a] p =-79.2 (c=0.2, ethanol) 8. (Ji dRS- 8, 9- Di net hox

ri-6-(3-phenet hyl ox~~phenyl)-1, 2, i;_lOb- xahydr ophenant hri di ne EF. C29
H3~ N 03; MAN 441.58 Elenental a Bysi H20: talc.: C78.24 H7.11 N
3.15 fnd : C 78.29 H 7.26 N 3.03 Qgtilcal rot851on [a] o =-73.6 (c=0.2,

et hanol ) 9. R2

(-)-cis- Sﬂ%ﬁ% clopentyloxy 48 )R31 9- di net hoxy-1, 2, 3, 4, 4a, 10b- h
exahydro L Nr i di ne EF: g 435.57 El enental analysis x
0.2 HZO talc.: C73.84 HRY N-S. nd : C73.59 H7.86 N 3.48 10 JUL
7003 - 24 Cptical rotation: [a] o =|78.5()c=0.2, ethanol) 10.
(-)-cis-6-(4-Benzyl oxy-3-cycl opr opylsre hoxyphenyl) 8, 9-di net hoxy-1, 2, 3, 4, 4a
, 10b- hexahydr ophenant hri di ne EF: u@ %‘604 MAN  497. 64 El enent al
analysis x 0.27 H20: talc.: C 76.5Q3H. 2/ 13°N 2.79 fnd : C 76.44 H 7.12 N
2.85 Optical rotation: [a] p ﬁ 0.2, et hanol ) 11.
(+)-cis-6-(3-Benzyl oxy- 4- nethoﬂ@é enyl) - B13- di met hoxy-1, 2, 3, 4, 4a, 10b- hexahy
drophenanthrldlne EF: Cz9 H3, N 04; MN 457.57 El enent al anaIyS|s x 0.22
HZO talc.: C75.46 H6.87 N3.03 fnd : C75.57 H6.96 N 2.92 Opti cal
rotation Thf igyentiprthergfare gomrsises, 8 conseivaRifALle disptereomyrs @pdspuge epapyjorpets ke Ye’s- [ 3- ¢

r ~Cct opr ompliuiet ih exyymidingetid) exiyriyainyagenbter, ﬁeéorﬂgmud@bfmemanmajlrmﬂﬂaawanmr| di ne
EF: C26 %M¥ I 41 N

3 32 f dl\_ﬁi’ch Negf'dé tm%gllnpés%ov@ ﬁrgﬁéli(? érfé?\lé%{rge![ aﬁgtplérallhgfurﬁ Q@neﬁ a?e_ 0.2,

et hanol ) pgrijcularly preferred.

(-)-cis-8,9-D net hoxY-6-(3-net hanesul f onyl oxyphenyl ) -1, 2, 3, 4, 4a, 10b- hexah~~
dr ophenant Bsicdihmagiokh art@lgrly%enléh Q&np%undw théléméall Elem@h%huﬂgﬁix%ﬁé £ X 0.35

ng 4 [q;_i[ ! %ﬂal_mbr gélgéh? &anbe %wsol%lia ﬁ%}'ﬁlgt{l’?tlon as the compound (% cis-1,2- dlmethoxy-4 (2 a?mno 6.26 N

cyclohexyl)benzene employable as a starting compound and having the optical rotation [cz] D = .58.5°

(c =1, ethanol).

The enantiomers can be separated in 2 manner known per se (for example by preparation and separa-
tion of appropriate diastereoisomeric compounds). Preferably, an enantiomer separation is carried out
at the stage of the starling compounds of the formula IV

R4_RO
R3 R4
R51
R2
R31

for example by means of salt formation of the racemic compounds of the formula IV with optically active
carboxylic acids. Examples which may be mentioned in this connection are the enantiomeric forms of
mandelic acid, tartaric acid, O,0'-dibenzoyltartaric acid, camphoric acid, guinic acid, glutamic acid,

malic acid, camphorsulfonic acid, 3-bromocamphorsulfonic acid, a-methoxyphenylacelic acid, o-meth-



10J UL 7003 -25 14.
~1-cis-8,9-Einethoxy-6-[3-(p-to|uenesulfonyloxy)phenyl)-1,2,3,4,1§ﬁ%gﬂw%exa
hydr ophenant hridine EF: C2e H29 N 05 S; MAN 491. 61 El enental anal ysis x
0.45 H20: calc.: C67.30 H6.03 N2.80 S6.42 fnd : C67.52 H6.03 N2.58 S
6.20 Optical rotation: [a] D = -52.2.¢g=0.2, ethanol) 15.

(-)-cis-8,9-D net hoxy-6-[ 3, 4-bi s-(cycl opropyl net hoxy~ehenyl ] -1, 2, 3, 4, 4a, 10b
- hexahydr ophenant hridine EF: C29 H35 N O, ; MAN 461.61 El enental analysis X
0. 13 H20oxyeafituoromethyighepgadeticracgigni2-Bhepgprprienic: acid Attgrneliyeliy epargiametcdlly pure Opt i call
rot ati ongiahify compounuS@ tHeGarBuid iv &h BB prepdie via asymmetric syntheses.

(-)-cis-8,9-D net hoxy-~4-(pi peridin-1-ylcarbonyl)phenyl]-1, 2, 3,4, 4a, 10b- hex
ahydrophenant hridine EF: C2~ H3z N2 03; MW 432.57 El enental anal ysis:

cal c.: CThbprederdtioryof3i3: ¢dnGo0@s ek form@a7 51 @0chHR17 REIRINRY., R RPREIGEP: Ridt at i on:
[a] D = 3R& {o5 e MeafhdddRtlated 2ove and their salts can be carried out, for example, by the
(-)-cis-8,9-Di nethoxg-[s-%gl eridi n-1-yl carbonyl ) phenyl]-1, 2,3, 4, 4a, 10b- hex
ahydr oph@RS55F AFSCReA BEIRYEN o(ester 488 N2 03; MW 432.57, m p. 182-185C El enent al
analysis: calc.: C75.95 H7.53 N6.09 fnd: C75.19 H7.49 N 6.28 Opti cal
rotation: = = =02

(-)-cis- g?%ﬁlﬁe%ecto%%? %—c%geng%%ﬂ%%@g%géﬁ§%%?ﬂwphenyl )-1, 2, 3, 4, 4a, 10b- hexa
hydr ophenan thridine EF: Cz, H-~ N O4; MW 393.49; mp. 124-125C El enent al
anal ysis: calc.: C73.26 H6.92 N 4R8nd : C 73.34 H6.94 N 3.55 10 JuL
2003 -26 Optical rotation: [a] = -9 =0. 2, ethanol) 19.

Ci s- 6- (4- Chl or onet hyl phenyl ) - 9- X aBﬁbx~1,2,3,4,4a,10b-hexahydrophen
anthridine EF: Cz3 Hzs C N Qz; MN 92'R3 p. 151- 153C El enent al

anaiysis x 0.25 HzO cal R2 N3.60 Cl 9.12 fnd : C71.63 H
6.87 N 3.50 Cl 8.57 20. R31

S-)-cis-6-(4-Chl oronet hyl phed :,9;”Wnﬁthoxy(n)2,3,4,4a,10b-hexahydrophen
anthridine EF: C22 Hz4 CIR ; 369\8 ='0.6 (neutral silica get,

t ol uene: di oxane = 2:1 ) Optical rotation: Pé] 0 = -247.3 (c=0.2, ethanol)
21.

(-)-cis-8,9-D net hoxy-6-[ 4- (nor phol
hydr oehenant hri di ne R20

yl met hyl ) phenyl | -1, 2, 3, 4, 4a, 10bhexa

R13

in which R1, R2, R3, R31, R4, R5, R51, R6, R13 and R20 have the meanings indicated above, and,
optionally, then converting the compounds of the formula | obtained into their salts, or, optionally, then

converting salts of the compounds of the formula | obtained into the free compounds.

Compounds of the formula | obtained can be converted, optionally, into further compounds of the for-

’ mula ! by derivatization.
For example, from compounds of the formula | in which
a) R12 and/or R13 and/or R20 are an ester group, the corresponding acids can be obtained by
acidic or alkaline hydrolysis, or the corresponding amides can be prepared by reaction with

suitably substituted amines;

b) R12 and/or R20 are a 1-4C-alkylcarbonyloxy group, the corresponding hydroxyl compounds can

be obtained by acidic or alkaline hydrolysis;



10 JUL 3
3.0 g of
(-)-cis-6-(4-chl oronet hyl phenyl )-8, 9-di met hoxy-1, 2, 3, 4, 4a, 10b- hexahydr ophen
ant hri di ne (conpound 20) and 2.2 g of potassium carbonate are suspended in
150 m of dinethylformam de, treated with 1.1 g of norphollne and stirred
at 50C for 3 h. The suspension is treaf®d with water and extracted with
di ethyl ether. The organlc phase is dried u5|ng sodi um sul fate and
concentrated. The res t d ilica usin et rol eum
ether (10o%) 1 etHiyl mgrgeo icé? ec'{]ﬁ anﬁgge CIPE ?PrSU%fhngres’Eﬁd' 32 Nz
03; MW 420. %mb@ﬁ%mh&h f@m@lw@ﬂ §aﬂ<a@1nzbemz®9r @ava@ze.d @n PR otgdned by seStNg 6. 55
fnd : C 73. 25.Hiyfic BRroRefiticr? Optical rotation: [a] D = -73.5 (c=0.2,
et hanol ) 22. ~
)-cis-8,9-Di net hoxy-fi-[4-(4-nethyl pi perazin-1-yl net hyl ) phenyl]-1, 2, 3, 4, 4a,
10b- hexah?Mxm@h@hammhmbdhmbr@r@padenmanamdgmwsbwai@nammmpmemamamwmnmof
exampl e 2ln5h @ thé PBsolsRifa i 1B,

(+)-cis-6-(4-chl oronet hyl phenyl) -8, 9-di et hoxy-1, 2, 3, 4, 4a, 10b- hexahydr ophen
anthrldlne (conpound 20). EF: CZ~ H35 N~ O2; MW 433. 60 ~ p JUL 2003 _ 27
"H NVR (n20@tiduttne coNBQ @S] the brriuial. OBbemnyetay, otdnally a0 Beieh-Bxiggpnio(axeml H) ,
;2)prlr15( ﬁ]p m1£>1§ wntl?’lﬁ)a ald%rf Rycfo éépﬁmeQ%etMI or %ru"F_’tZe %ﬁjzgmf&ﬂgﬂ);(emxyb%nﬁc acid ir dg ;25 9pm
(2 "y Lonbrimstimin 1 perporgiied v ap Elamyfin iR Pesig B Sxier FRRORO (] b

= -66 (c=be @ac%haﬁwlbr)s whh are specifically necessary for carrying out the N-oxidation.

~~-Ci s-8,9-Di nethoxy -[4-(3-nmet hyl butyryl)phenyl]-1, 2, 3, 4, 4a, 10b- hexahydro
_phenant hri di ne . .. 114-117C EF: Czs H3, N 03; MN 405. 54 El enent al

anal ysi s: T'GO‘EVF'E%?P“%“BT“Q'E [sSfried2yf ip a:mennpykrgyn pere forthg\pesson skited g the art, sq50t6p  H

7.81 N 3. #hg td BijchPr-NapidilskB(e(gcasltedgribeattimA bk, 4., 1956, 4280-4282) in the presence of a

(-)-cis-8s3nbk rxe&éasmg QQELAS&MCJSOW empfgew)éz&s%ns?@%pﬁﬁg%lﬂs %eyﬁac?nm%eéla 10b-
hexahydroBhenant

M
£l omont al PAEIH e o b R BA: Spechmrvierier sShEnkies, 4 Py, .
76.99 H 7n2fedNy8roatbona]ichBrs=hlo®rr8 of b=CyQic hedrérarboh Juck Bs toluene or xylene, or an-

(-) - cl s- 9okt EoRerTBlcA @X ¥eebnitrl, Qanmviuﬁkbega{dehr&.ngaﬁeﬁeé%f &Q&ht\ﬁ?@%@b{tdrOphen
ant hri di ne C 79.24

16, 65 N SUEEH e R AR B PRB R o ol PORTls UG HHE PSR 50
(c=0. 2, ee¢raheey. 26.
(-)-cis-8,9-D net hoxy- 6- [4 (4- met hoxybenzoyl ) phenyl ]-1, 2, 3, 4, 4a, 10b- hexahyd

rophenant hri di n I—% Vy’ﬁ%% g%\l 4% %%e nh al tlcal
rotation: % ?oungscfﬁ'}%e Egmi—? %4 B 3 g% §6R1§ ﬂl*%b%?ve a'i D =
-61.7 (c= Ow_egqlngétnppmq@p Yebove are accessible from the correspondlng compounds of the formula IV,

which R1, R2, R3, R31, R4, R5 and R51 have the meanings indicated above, by reaction with com-

pounds of the formula Il

(1)

R6

in which R6, R13 and R20 have the meanings indicated above and X represenis a suitable leaving
group, preferably a chlorine atom. For example, the acylation or benzoylation is carried out as de-
scribed in the following examples or as in J. Chem. Soc. (C), 1971, 1805-1808.
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S-)-cis-8,9-Di nethoxy-6-[4-(4-ch|orbenzoyl)phenyl]-1,2,3,4,4aﬂﬂb5ukgyghydro
phenant hridine EF: C28 H26 CI N 03; MAN 459.98 El enental analysis x 0,18
Toluene: caic.:C 73.82 H5.82 N2.93 C 7.41 fnd.: C 73.91 H5.89 N 2.80 C
7.17 Optical rotation: [aJ D= -67.6 -{&=0.2, ethanol) 28.

(-)-cis-8,9-pi net hoxy-6-[4-(3-chl orbenzoyl ) phenyl]-1, 2,3, 4, 4a, 10b- hexahydr o
phenanthrldlne M 180-183.5 C EF: C28 H26 CI N 03; NMV 459. 98 El enent al
anal ysi s: Ceproredof E‘Bf%?‘f‘%‘ﬁ ang.compoungs of hefqrmyda &/ a7 eifgernppp qeanReplerpighin.
72.93 H S5aiowhini2n®t Cl 7.84 [aJ p = -14.3 (c=0.2, ethanol) 29.
(-)-cis-8,9-D net hoxy-6~4-(4-nltrobenzoyl)phenyl]-1, 2, 3, 4, 4a, 10b- hexahydr op
henant hri di ne EF: C28 H26 NZ 05; MWN 470.53 El enental analysis x 0.28 H20
Opt i cal r drefEmpendegithe fermeta Wrap Be Mprsreg Jonexgnigy frer gompody of tedormuig Ves N 5. 77
[a] o = -65.1 (c=0.2, ethanol) 30.

{-)-cis-8, 9-D net hoxy-6-[ 4-{3-nmet hoxybenzgyl ) phenyl -1, 2, 3, 4, 4a, 10b- hexahydr
ophenanthridine M p. 146-148 C EF R4 K29 N Os; MW 455.56 Elenentai
analysis Opti cal rotation calc " R3.76.%6 H ﬁAAZ N 3.07 fnd.: C 76.53 H

) R5Bt~~ i ~—~S - 2s 31.
) -heny ]-1, 2, 3, 4, 4a, 10b- hexahydr o
I~RQaical rotation: [a] D = -56
4- car DNfy! ) phdWyl |- 1, 2, 3, 4, 4a, 10b- hexahy
03; MW 426.52 El enental analysis x 0.3

( )-cls- 8 9- Di net hoxy- 6 (4- %
phenant hri di ne EF: Cz9 H26
(c=0.2, ethanol) 32,
i)-cis-8,9-D nethoxy-6-[4-(8%{'
dr ophenant hri di ne EF. C2~ H
Hz O

in which R1, R2, R3, R31, R4, R5 and R51 have the abovementioned meanings, by reduction of the

nitro group.

The reduction is carried out in a manner known to the person skilled in the art, for example as de-
scribed in J. Org. Chem. 1962, 27, 4426 or as described in the following examples.

The reduction can be carried out, for example, by catalytic hydrogenation, e.g. in the presence of Ra-
ney nickel, in a lower alcohol such as methanol or ethanol at room temperature and under normal or
elevated pressure. Optionally, a catalytic amount of an acid, such as, for example, hydrochleric acid,
can be added to the solvent. Preferably, however, the reduction is carried out using metals such as zinc
or iron with organic acids such as acetic acid or mineral acids such as hydrochloric acid.

The compounds of the formula IV in which R1, R2, R3, R31 and R4 have the meanings indicated above
and R5 and R51 together represent an additional bond can be prepared from the corresponding com-
pounds of the formula V by selective reduction of the nitro group in 2 manner known to the person

skilled in the art, for example in the presence of Raney nickel in a lower alcohol as solvent using hydra-

zine hydrate as a hydrogen donor.

The compounds of the formula V, in which R1, R2, R3, R31 and R4 have the meanings indicated above
and R5 and R51 are hydrogen, are either known or can be prepared from corresponding compounds of
the formula V in which RS and R51 together are an additional bond. The reaction can be carried out in
a manner known to the person skilled in the art, preferably by hydrogenation in the presence of a cata-
lyst, such as, for example, palladium on active carbon, e.g. as described in J. Chem. Soc. (C), 1971,
1805-1808,



Optical rotation: calc.: C75.08 H6.21 N6.49 fnd.: C 75.25 H 6, %L%“@‘). 42
[a] 0 = -72.9 (c=0.2, ethanol) 33. 10 '
(-)-cts-8, 9-Di net hoxy-6-[ 3- (phenyl sul fonyl ) phenyl]-1, 2, 3, 4, 4a, 10b- hexahydr o
phenanthridine M p. 164-166 C EF: C2, H2, N 04 S; MN 461.58 El enent al

anal ysi s x 0.15 H20: Optical rotatiom?calc.: Cfi9.89 H5.92 N3.02 S 6.91
fnd.: C69.75 H5.90 N 3. 22 S 6.68 (a] D= -106.3 (c 0.2, ethanol) 34,

i-)- cl s- Di net hen S ) .3, 4, 10b- hexahydr o
phenant hr |h8|°ﬂr8p%l1£ RLE fOif‘ éﬁ &y’(ﬂ\d% t&ﬁeﬁ'@/a’% “09,%5?9 g iMifent al
anal ysi s:kn@ptarcal beromaaed iyrthe readhmof@nmur@@oﬂ-mﬁorﬂ@law 3.03 S6.96 fnd.: C
70.23 H5.95 N 2.89 S 6.79 [a] D= -91.5 (c=0.2, ethanol) 33.

(-)-cis-8,9-Di net hoxy- 6- ( 3- cyclRt)fr opyl met hoxyphen, Lrl)-1, 2, 3, 4, 4a, 10b- hexah
ydrophenanthridine M p. 54-61 EFE. 2825 A1RQ b @3,; MA 391. 51 10 JUL
2003 - 30 Elenental analysis Opti ( ptation: calc.:C 76.70 H 7.47 N 3.58
fnd.: C76.67 H7.61 N 3.56 [a] D J (c=0. et hanol ) 36.

i -)-cis-8,9-Di nmet hoxy- 6-[ 3- (4- Rthox henoxy)éﬂ%nyl ]1-1, 2, 3, 4, 4a, 10b- hexahyd
rophenant hri dine EF: Cze Hz9 N 04; MN 443.55 El enental analysis: Optical
rotation: calc.: C75.82 H6.59 N3.16 fnd.: C75.76 H6.79 N 3.25 [a] o0 =
-41. 3 ( cHOwiHch Rt 4nd R hjve3he meanings mentioned above, with compounds of the formula VI,
(-)-cis-8,9-Di net hoxy-6-(3-(pyrid-4-yl oxy)phenyl]-1, 2,3, 4, 4a, 10b- hexahydr op
henant hri di ne EF. Czs analysis x 0.4 HzO
Optical rotation: cal ckﬁg d;'ﬂ-ftg(m‘i\j\’&&é&ﬁ-g%ﬁ'aﬁ"@ni)ac 74.25 H 6.36 N 6. 42
[a] D=-352 (c=0.2, ethanol) 38.

-Ci s Xy-4- et hoxyphenyl ) -1, 2, 3, 4, 4a,
(oL hexaﬁ’ﬁ?@pﬁﬁgﬁ%‘ﬁpﬁﬁ% (L ARG IRk MBI DEXY - yphenyl ) -

Compounds of the formula V in which R5 and R51 together are an additional bond and R3 and R31
together are a 1-4C-alkylene group can be obtained, for example, by reaction of cyclic compounds of
the formula VII, in which R4 has the meanings indicaled above and R3 and R31 together are a
1-4C-alkylene group [e.g. cyclohexa-1,3-diene, 2,3-dimethylcyclohexa-1,3-diene, cyclohepta-1,3-diene,
2,3-dimethylcyclohepta-1,3-diene or cycloocta-1,3-diene] with compounds of the formula VI in which R1

and R2 have the abovementioned meanings.

The cycloaddition is in this case carried out in a manner known to the person skilled in the art according
to Diels-Alder, e.g. as described in J. Amer. Chem. Soc. 1957, 79, 6559 or in J. Org. Chem. 1952, 17,
581 or as described in the following examples.

Compounds of the formula V obtained in the cycloaddition, in which the pheny! ring and the nitro group
are trans to one another, can be converted in 2 manner known 1o the person skilled in the art into the
corresponding cis compounds, e.g. as described In J. Amer. Chem. Soc. 1957, 79, 6559 or as de-
scribed in the following examples.

The compounds of the formulae Vi and VII are either known or can be prepared in a known manner.
The compounds of the formula VI can be prepared, for example, in a manner known to the person
skilled in the art from corresponding compounds of the formula Viil as described, for example, in J.
Chem. Soc. 1951, 2524 or in J. Org. Chem. 1944, 8, 170 or as described in the following examples.



EF: C2~ H33 N 04; MW 435.57 El enental analysis: Optical rotati 'Jgggmgzc
74.45 H7.64 N 3.22 fnd.: C74.29 H7.67 N3.14 [a] D = -87.ti"OFg- ,

et hanol ) 39.
(-)-cis-9-Ethoxy-8-net hoxy-6-[ (3-cycl opro~yl net hoxy- 4- et hox~~) phenyl]-1, 2,3
, 4, 4a, 10bhexahydr ophenant hrl dine M p..2d02-105 C EF: C28 H35 N 04; MW

449.60 El enental analysis: Optical rotation: calc.:C 74.80 H7.85 N 3.12

fnd.: C74.82 H7.87 N3.05[a] D= -58.7 (c=0.2, ethanol) ~ 0 JUL 2003

-31 40 The compounds of the formula VIH,

(-)-cis-9-Ethoxy-8-nmethoxy-6-[ 3, 4-bi s(cycl opropyl net hoxy) phenyl ] -1, 2 3,4, 4a
, 10b- hexahydr ophenant hri di ne EF: C30 H3~ N 04; MW 475.63 Elenental

analysis: Optical rotation: talc.: . H7.84 N2.94 fnd.: C 75.66 H

7.90 N3.01 [a] D= -54.9 ( : 41.

(-)-cis-8,9-D nethoxy-6-[3,5-big opropy t

hexahydr ophenant hri di ne EF:. C29 Mue1. 61 Elenental anaIyS|s X

0.17 H20 Optical rotation: dRfic.:C74. 96 -1 7.67 N3.01 fnd.: C 74.99 H

7.63 N 2.97 [a] D= -65.9 (c=0.2, ethanol) 42.

(-)-cis-8,9-D net hoxy-6-(3-cycl opropyl net hoxy-4-di fl uor onet hoxyphenyl )1, 2,3

, 4, 4a, 10bnestéch Rir aydRerremd the inthaniegsEkdical€2 @bdv2 Sard-githdl i @dwn dken 46 Prebedthenent al

anal ysi s: m%? &wn ﬁ%é’-gér%ikmé’J i 1heqar16§ d%&nﬁadeos&aN 18 |p§erFD§cl3@hén9(bes C

8. 27 H 6,48 N Jll F 825 Tal . et hanol

~ 1-cis-8'¥ Qhoxy-6-[3-(2 nethoxyethoxy) 4 nethoxyphenyl] 1,2, 3,4, 4a, 10

b hexahydrophenanthridine EF. Cz5 H3~ N 05; MW 425.53 El enental anal ysis:

[q;i[ ' ([:)al r mﬁ%dr%er 8o the(;erzlgn Adiedin re3tk uhlt BinR afetthumnlr of Racdive Ednrstfh oN 3. 25

(-)-cis- 85@"'719 fﬁfé*ﬂtﬁmaf% prg%%'&wm SEPSI. ReOROY)op MBI FACHVE Sontefs JeTRY: 10b- he

xahydr ophmarwrprqt@tnﬁegroups in order to allow a reaction to proceed specifically at the desired reaction

center, A detailed description for the use of a large number of proven protective groups is found, for

hoxy) phenyl ] -1, 2, 3, 4, 4a, 10b-

example, in T.W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, 1991,

The isolation and purification of the substances according to the invention is carried out in a manner
known per se, e.g. by distilling off the solvent in vacuo and recrystallizing the resulting residue from a
suitable solvent or subjecting it to one of the customary purification methods, such as, for example,
column chromatography on suitable support material,

Salts are obtained by dissolving the free compound in a suitable solvent (e.g. a ketone, such as ace-
tone, methyl ethyl ketone or methyl isobutyl ketone, an ether, such as diethyl ether, tetrahydrofuran or
dioxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecular
, welght aliphatic alcohol such as ethanol or isopropanol) which contains the desired acid or base, or to
which the desired acid or base is then added. The salts are obtained by filtering, reprecipitating, pre-
cipitating with a nonsclvent for the addition salt or by evaporating the solvent. Salts obtalned can be
converted by alkalization or by acidification into the free compounds, which in turn can be converled
into salts. In this way, pharmacologically intolerable saits can be converted into pharmacologically tol-

erable salts.

The following examples serve to illusirate the invention further without restricting it. Likewise, further
compounds of the formula |, whose preparation is not explicitly described, can be prepared in an analo-
gous manner or in a manner familiar per se 1o the person skilled in the art using customary process
fechniques.



EF: Czs H3~ N 04, MN 421.54 Elenental analysis x 0.17 HBO cal ¢.¢ @L/BIB5 H
7.44 N 3. 30 1 0 JUL 2003 - 32 fnd.: C73.36 H7.65 N 3.40 Opti cal
rotation: [a] o = -77.6 (c=0.2, ethanoi) 45.

~-ci s- 8, 9- Di net hoxy-6-[ (3-cycl opropyl net hoxy- 4- acet am do) phenyl ] -1, 2, 3, 4, 4a
, 10b- hexah5l dr ophenant hri di ne EF:, C2~.ki82 N204; MN 448.57 El enent al

anal ysis: Optical rotation: calc.:C 70.60 H7.29 N 6.10 fnd.: C 70.80 H
7.35 N5.88 [a] o = -80 (c=0.2, ethanol) 46.

(-) - ci s- 8 thepxpprlsexyp gafds dor metiboneipt, Bigypeuris), Rdfon robmyarinstaburey EF fot empi®ald | 4a, 10
b- hexahy drp.b ang h\Bf'eéUld?e«e@E ca@zi@ chiddatd¥2f8 for Mg, Freloom uﬁé%ﬁ&n@é in@faal ysi s

0.23 HBO t H7.71 N6.59 fnd.: C 73.75 H
T.71N 6. §5“%Jiﬁsca e g s e p 8@%"%" s“%‘f%%fﬁ’bﬂ”jve%*?“ "

(-)-cis-8,9-D net hoxy- 6- [4 met hoxy- 3- (2- oxopyrrolidin-1-yl)phenyl]-1,2,3,4,
4a, 10b- hexahydr ophenant hridine M p. 147-152 C EF: Cx6H3p N204; MAN 434.54
El enental analysis x 0.39 H20: Optical rotation: calc.:C 70.71 H7.03 N
6.34 fnd.: C70.82 H7.00 N6.23 [a] D= -61.6 (c=0.2, ethanol) 48.
(-)-cis-8,9-D net hoxy-6-{[3-(2, 5-di oxopyrrolidin-1-yl)-4-nmethoxy]phenyl}-1,
2, 3,4, 4a, 10bhexahydr ophenanthridine 2.5 g

(-)-cis-8,9-D net hoxy-6-[ (3-am no-4-net hoxy) phenyl ] -1, 2, 3, 4, 4a, 10b- hexahydr
ophenant hri di ne and 680 ng succinic acid anhydride are heated 14 h in a
water trap. The solution is evaporated under reduced pressure and the
residue is chromatographed on silica gel with tolueneldioxanliriethylam ne
inaratio 101111. After evaporation of the product containing fractions
0.28 g of the title conpound with a m p. 168-177C are obtai ned. ~pJ U
L 2003



- 33 EF: C26 Hza Nz 03; MN 448.52 El enental analysis: Optical 1r%t‘%‘t?(\g}n:
calc.:C 69.63 H6.29 N6.25 fnd.: C69.29 H6.2S N6.17 [a] D= -58.5
(c=0.2, ethanol) 49.

~)-ci s-8,9-D net hoxy- 6-(3-acetyl phenyl)-1, 2, 3, 4, 4a, 10b- hexahydr ophenant hri d
ine M p. 112.5-114 C EF: C23 H25 N 0322-MN 363. 46 El enental anal ysis:
Optical rotation: calc.: C 76.01 H6.93 N3.85 fnd.: C 75.62 H 6.90 N 3.83
[a] o = -168.7 (c=0.2, ethanol) 50.

{-)-cis-8, 9-Di met hoxy- 6-[ 4- propi ony|§xamples | - 1, 2, 3, 4, 4a, 10b- hexahydr ophenant
hridine EF: C24 H-~ N 03; MW 377.49 El enental analysis x D.24 H20: Optical
rotation: Stlartdl ntg conpounds: calc.:C 75.50 H7.25 N 3.67 fnd.: C 75.52 H
7.34 N 3.k u -71.3 (c¢=0.2, ethanol) AL.

(-)-cis-N-[2-(3, 4-D net hoxyphenyl ) cycl ohexyl ] - 4- benzoyl benzam de 4.0 g of
(+) - Ci's- 1. 2- Q) o ABldIikutbsq 81 AR RRENANCIYL d RERGERG AORRBIAML BY) ar e

di ssolved in™=0= y ylam ne. A
solution of 4.9 g of benzophenone-4-carbonyl chl oride in 100 m  of

nei hyl ener.cilod()-cdeNis-(dtieethokyapmi)selobdxyRFbangibtizemide Xdompani Mpaterdet ed,
after stidhbig YGRS B Siokiritldfd 530 hnobRER: @ordhPlrGleimed thdhtlh gCiH-OIhe aci d.

satd sodi um y rogencar bonat e sol ution and wat er agal n. he organi c phase
is dried BRVHYRYSITFANSTIFIEY eOEE UESPESHL'? atddle 'esfd“ﬂ? eg‘raéffed PHesdq P com
pound ar enyobtericarechassautiar yrsit ethyl acetarg Aderl chrdviaipgradhy Bn kg 54T uEipd pa@leum
rotation: eu{eif"llovglethyl a%ék;te/?ne(h?lar%ngm tr@tré]i@@%lﬂ)anﬂxﬁ'één&rékgn Bfr t%rééﬂﬁ fé&t@r';st 55‘

conpounds descri bed be followi ng are obtalned according to ? he
procedur &' @"I’%“B?&Lfﬁﬁlaé“ﬁ?me 10 JUL 703 - 34 A2
(-)-cis-N[2-(3, 4- D net hoxyphenyl ) cycl ohexyl ] - 4- acet obenzar ni de

EF: Cye Hy N Oy MW: 425,53

Elemental analysis x 0.08 H,0: calc.: C7877 H6.41 N3.28 -
ind : C78.55 H6.64 N3.50
Optical rotation: [a]’ =-70.6° (c=0.2, ethanol)

Starting from the starting compounds described below, the following are obtained according to the pro-
cedure as in Example 1:

2, (-)-cis-8,9-Dimethoxy-6-(4-acetophenyl}-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: C,3 Hys N Oy MW 363.46

Elemental analysis: calc.; C76.01 H6.93 N3.85
fnd : C7577 H6.98 N 3.82
Optical rotation: [0]?) =-97.4° (c=0.2, ethanol)

3. (-)-cis-8,9-Dimethoxy-6-(3-benzoylphenyl)-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: Cz Hyy N Og; MW: 42553

Elemental analysis x 0.15 H,0: calc.: C7854 H6.43 N3.27
fnd ; C78.39 H6.58 N 3.40
Optical rotation: [a]% =-96.8° (c=0.2, ethanol)

4. (-)-cis-8,9-Dimethoxy-6-{4-phenoxyphenyl)-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: Cy Hyy N Oy MW: 413.52; m.p. 110-115°C



mp. 129-137C Optical rotation: [a] D = -180.4 (c=0.2, ethanol) A3.
(-)-cis-N-[2-(3, 4- Di met hoxyphenyl ) cycl ohexyl ] - 3- benzoyl benzani digd dilk 2003
Optical rotation: [a] o = -162.9 (c¢=0.2, ethanol) A4.
(-)-cis-N[2-(3, 4-D net hoxyphenyl ~cycl ohexyl ] - 4- phenoxybenzam de mp. 1 i
6-119.5C Optical rotation: [a] D = -158..7 (c=0.2, ethanol) AS5.
(-)-cis-N[2(3, 4-D net hoxyphenyl ) cycl ohexyl ] - 3- phenoxybenzam de oil Opti cal
rotation: [a] D=-97.1 (c=0.2, ethanol) A6.
(-) - ci s- Nelgnden{=Bardly$ds:met hoxyphenyeasicl ohexyd 18-43-hheiehNI3t3Ri obenzam de m p.
157.5-159.5C Optical rotation: [gh:D = -120:g94(8564 .38t hanol ) A7.
(-)-cis- D et hoxypheny ﬁxcl enzyl oxybenzam de m p.
131-133C fﬁlgzogt'onr otation: [a] D 8%}} WJ Ltbanﬁllj) et hanol ) A8.
(-)-cis-N-[2-(3, 4-Di net hoxyphenyl )cycl ohexyl] 3- (2- phenyl et hYl oxy) benzam de
sol i di fylfpg 9) lcus%ﬂ)lﬁ'@{ho{(@é @tdhgﬁbnyI@Lylﬂ ZSIl'Q%b%e((ﬁ\meghenant n‘?tﬂr% ) 10 JuL
7(13 - 35 A9 N-TZ-13, 4-Dr et hoXyphenyr)cyct ohexX T L]
(3-cycl opent yl oxy- 4 nmet hoxy) benzanmi de solidifying oil Optical rotation: [a]
o = - 117.6F: C5¥9.N20,; mirnhared2) A10.

(-)-cis phenyl ) cycl ohe ] a ( ropyl met hoxy- 4- benzy
| oxy) ben%ir{’lgen agan%B&%EQQz% 5C O%)%lclccal ro;@/}764 QSE ﬁa%_ -118 (c=0. 2,
et hanol ) Al1l. C77.77 H6 3.22
~-) - ci s- Noftial (Batid: Di et hoxyphenyld) & yc4BAEKk31.3 ettdobenzyl oxy- 4- met hoxy) benzam
i de

6. {-)-cis-8,9-Dimethoxy-6-[3-(phenylthio)phenyi]-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: Cy Hyy N O, S; MW: 429.59

Elemental analysis x 0.32 H,0: calc.: C7448 H6.40 N3.22 S7.36
fnd: C7482 H6.44 N3.22 8702
Optical rotation: [a]“,‘,’ = -66° (¢=0.2, ethanol}

7. (-)-cis-B,9-Dimethoxy-6-(3-benzyloxyphenyl)-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: C, Hoe N O5; MW: 427.55; m.p. 118-120°C

Elemental analysis: calc.: C78.66 H6.83 N3.28
fnd: C78.62 H6.90 N 3.26
Optical rotation: [o] 28 = -79.2° (¢=0.2, ethanol)

8. {(-)-cis-8,9-Dimethoxy-6-(3-phenethyloxyphenyl)-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: Cye Hyy N O5; MW: 441.58

Elemental analysis x 0.2 H,0: calc.: C78.24 H7.11 N3.1§
fnd : C78.29 H7.26 N 3.03
Opfical rotation: [a] 2D° = -73.6° (¢=0.2, ethanol)

9. {-}-cis-6-(3-Cyclopentyloxy-4-methoxyphenyl)-8,9-dimethoxy-1,2,3,4,4a,10h-hexahydro-
phenanthridine

EF. Cyy Hag N O4; MW: 435.57
Elemental analysis x 0.2 H,0: calc.: C73.84 H7.67 N3.19
fnd : C73.58 H7.86 N3.48



mp. 129.5-132C Optical rotation: [a] o = -108 (c=0.2, ethanol) Al2. 1
(-)-cis-N-[2-(3, 4-D net hoxyphenyl ) cycl ohexyl ] -(3-cycl opr opyl net hoxj—‘h-‘lp}em{)
xy) benzami de oil Optical rotation: [a] D= -133.2 (c=0.2, ethanol) Al3.
(-)-cis-N(2-(3, 4-D net hoxyphenyl ) cycl ohexyl ] - 3- met hanesul f onyl oxybenzam de
m p. 155-158C Optical rotation: [a] D=.-97.7 (c=0.2, ethanol) Al4.
~-Ccis-N-[2-(3,4-D inethoxyphenyl)cycl ohexy- 3-(p-tol uenesul f onyl oxy~benzam d
e solidifying oil Optical rotation: [a] o = -60 (c=0.2, ethanol) A1l5.

~-Ci s-N-[2-(3, 4- D met hoxyphenyl ) cycl ohexyl]- (3, 4-bi s-cycl opropyl nmet hoxy) ben
zam de mapticAMBGC Optical rotatiQf:= [7ak® (c=0.2,ethdbt. 1 (c=0.2, ethanol) 1
pJ UL 7003 -36 Al6.

(-)-cis-N[2-(3, 4- D net hoxyphenyl ) cycl ohexyl L~4- pi peri di nyl car bonyl ) benzam
de sol i ditoyi rdrcisith(4-Betayiray-3cud etronytmetficxyphenyl)-8,.9@Be®oyctD3 243, Wbhawo| ) Al7.
~1-ci s- N[ 2- (JadodndRiA@xyPhenyl ) cycl ohexyl | - 4- ( 3- pi peri di nyl car bonyl ) benza
mde oil Opticar T ifon. [a] D= -B8.6 (c=0.2, ethanol) Al8.
(-)-cis-N[2-(3, 4- D net hoxyphenyl ) cycl ohexyl ] - 4- met hoxycar bonyl et hyl benzam
i de m p. (EF88,9@E @pwvcad7.64ot ation: [a] o = -116.2 (c=0.2, ethanol) Al9.

(23'23 zNzgé %neﬁtah%wséxﬁﬁ R@xyphenylg cycl ohexay sh-i4. Wh%@”ﬁt hyl benzam de m p.

(-)-cis-N[2-(3, 4-Di net hoxyphenylf’)dcycl ohexy/ 14441 el §28Ret hyi benzam de m p.
94- 97C Qffitierdrotation: at i on: [}y = -72.2° (c=0.2, ethanol)

11.  {+)-cis-6-(3-Benzyloxy-4-methoxyphenyl}-8,9-dimethoxy-1,2,3,4,4a,10b-hexahydrophen-

anthridine

EF: Cye Hsy N O, ; MW: 457.57

Elemental analysis x 0.22 H,0: calc.: C 7546 H86.87 N3.03
fnd : C75.57 H6.96 N 292
Optical rotation: [0)’ = +83.8° (c=0.2, ethanol)

12. (-)-cis-8,9-Dimethoxy-6-[3-cyclopropylmethoxy-4-methoxyphenyi]-1,2,3,4,4a,10b-hexahy-

drophenanthridine

EF: Cye Hay N O,; MW: 421.54

Elemental analysis: calc.: C74.08 H7.41 N3.32
fnd : C73.84 H7.54 N3.44
Optical rotation: o3| 23 = -82.2° (¢=0.2, ethanol)

13. {-)-cis-8,9-Dimethoxy-6-{3-methanesulfonyloxyphenyl)-1,2,3,4,4a,10b-hexahydrophenan-
thridine

EF: Cg, Hys N O5 S; MW 415.51
Elemental analysis x 0.35 H,0: calc.: C62.63 H6.14 N3.32

fnd : C 62.97 H6.26 N3.14
Optical rotation: [0} = -82.6° (c=0.2, ethanol)



[a] D= -150.2 (c=0.2, ethanol) A21.

~) - Cci s- 6-~- Chl or onet hyl phenyl ) - 8, 9- di met hoxy- 1, 2, 3, 4, 4a, 10b- hexahy@gdiphighan
thri di ne Conpare exanple 20. A22. ~;

| - ci s-6-(4-Chl oronet hyl phenyl ) -8, 9-di net hoxy- 1, 2, 3, 4, 4a, 10b- hexahydr ophenan
thridi ne Conpare exanple 20. A23. -25-

()-cis-N 2-(3, 4- D met hoxyphenyl ) cycl ohexyi ] - 4- (3 met hyI butyryl ) benzam de
mp. 118- 12DCOpt|cI Rotation: [a] p = -168. c=0. et hanol ) 10 JUL
2003 - 37 A;];_)f,—cns -8,9-Dimethoxy-6-{3 (gtoluenesulfonyloxy)phenyl)i ,3,4,4a, 1bb hexahydrophenan-
(-)-cis-4- (24 opropyl net hyl carbonyl ) - N-j 2- (3, 4-di net hoxyphenyl ) cycl ohex
yl ] benzam de solidifying oil Optical Rotation: [a] D = -151.4 (c=0. 2,

et hanol ) A25."

(-)-ci s- NER2C{ Bt X MWW 48] 'hoxyphenyl ) - cycl ohexyl | - 4- benzoyl benzani de

sol i di f yiménedtal ar@ptis caks Rat at i oncaf.a] D = cérsb { eeON2,806ed fianol ) A26.

(-).cis-N[2-(3,4-Dinet hoxypheny n)dcycl Ohe)géfﬁ%}éia Wét gogé/?ﬁnzoyl ) benzam de

solidifyi q 0i | tical Rotation: "[a] D anol ) A27.
(-)-ci s- L% RS benzoyl | - N- [ 2- (B0 4- FPReCHAGBHERyYI ) cycl ohexyl | benzani de
mp. 143-147,5 C Optical Rotation: [a] D = -173.3 (c=0.2, ethanol) AZ28.
~-Ci s-4-(3- Chl or hen h]o - heyaIhr haoxyph 135l xgéarazqmde
sol i difying a : bRV ' ‘ : A29.
(-)-cis-N[2 B(bsm_fm_rmt hoxyphenyl )cycl ohexyl ] 4- [4 ni trobenzoLrI ] benzami de
solldlfylng oil" Optical Rotation: [a] D= -147.6 (c=0.2, ethanol) A30. (

-cis-N [.:2F Ezg,Hasr\anﬁWQég'yeqhenyl ) cycl ohexyl ] -4-[ 3- met hoxybenzoyl ] benzam de

Elemental analysis x 0.13 H,0: calc.: C75.08 H7.66 N3.02
fnd : C74.90 H7.64 N 3.21
Optical rotation: [0)% = -80° (c=0.2, ethanol)

16. (-)-cis-8,9-Dimethoxy-[4-(piperidin-1-ylcarbonyl)phenyl]-1,2,3,4,4a,10b-hexahydrophenan-
thridine

EF: Cyy Hap Ny O MW: 432,57

Elemental analysis: calc.: C 7595 H7.53 N6.09
fnd : C75.80 H7.55 N5.79
Optical rotation: [o)% = -57.6° (c=0.2, ethanol)

17.  (-)-cis-8,9-Dimethoxy-[3-(piperidin-1-ylcarbonyl)phenyll-1,2,3,4,4a,10b-hexahydrophen-

anthridine

EF: Cyy Hay N, Oy MW: 432,57, m.p. 182-185°C

Elemental analysis: calc.. C75.95 H7.53 N6.09
fnd : C75.19 H7.49 N6.28
Optical rotation: [2]% = -83.6° (c=0.2, ethanol)

18.  (-)-cis-8,9-Dimethoxy-6-(4-methoxycarbonyimethylphenyl}-1,2,3,4,4a,10b-hexahydrophenan-
thridine

EF: C, Hyy N O, MW 393.49; m.p. 124-125°C
Elemental analysis: calc.: C73.26 H6.92 N 3.56
fnd : C73.34 H6.94 N3.55



solidifying oil Optical Rotation: [a] D = -140.9 (c=0.2, ethanol) ‘\UlJUQ 9dhBL
?003 - 38 A31.

(-)-cis-4-[4-Cyanobenzoyl ] - N[ 2-(3, 4-di met hoxyphenyl ) cycl ohexyl ] benzam de
sofldifying oil Optical Rotation: [a] p = -143.3 (c=0.2, ethanol) A32.
(-)-cis-N2-(3, 4-Di net hoxyphenyl ) cycl dtexyl j - 4- (pyri d-4-yl carbonyl ) benzam d
e mp. 109-117 C Optical Rotation: [a] p = -193.7 (c=0.2, ethanol) A33.
(-)-cis-N[2-(3, 4- D net hoxyphenyl ) cycl ohexyl ] - 3- phenyf sul f onyl benzam de
solidifying oil Optical Rotation: [a] D = -48.8 (c=0.2, ethanol) A34.

(-) - ci s- Npfticed (otigh: Di et hoxy pheny[d) 6 yrcldoHestyl §thadolphenyl sul f onyl benzam de
Optical Rotation: [a] D= -134.1 (c=0.2, ethanol) A35.

()-cis-3- QICI opr opyi met hoxy- N-[ 2- 3 4- d| met hoxyphenyl )cg/cl ohexyl ] benzam de
m p. 84.59% gis-Et4Shioremathyiphieny!)- % Brmethoxy-1 qd i~ A36.
(-)-cis-N(2d(n3, 4- D net hoxyphenyl )cycl ohexy| ] -3-(4- rret hoxyphenoxy) benzam de
solidifying oil Optical Rotation: [a] D'_ -110.9 (c=0.2, ethanol) A37.
(-)-cis-N[2-(3, 4-Di met hoxyphenyl ) cycl ohexyl ] - 3- (pyri d- 4- yl oxy) benzami de
mp. 173 Ef?@:sUze@leoeMWRﬁﬁéfFma‘f‘éPcp = -110.7 (c=0.2, ethanol) ~ p JUL
2003 - 39 Hhsdtkntal analysis x 0.25 H,0: calc.  C71.09 H6.88 N 360 Ci9.12

~-ci s-3- Cycl opropyl net hoxy- N-[ 2- ;nfé,: 4-di nEtcm.)éé(Wé’iyk)s%M%l Q_tal;exyl ] - 4- et hoxybe

nzam de

20. (-)-cis-6-(4-Chloromethylphenyl)-8,9-dimethoxy-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: Cyy Hyy CIN Oy MW: 369.9

R, = 0.6 {neutral silica gel, toluene:dioxane = 2:1)
Optical rotation: [0]% = -247.3° (c=0.2, ethanal)

21.  {-)-cis-8,9-Dimethoxy-6-{4-(morpholin-4-ylmethyl)phenyl]-1,2,3,4,4a,10b-hexahydrophenan-
thridine

3.0 g of (-)-cis-6-(4-chloromethylphenyl)-8,9-dimethoxy-1,2,3,4,4a,10b-hexahydrophenanthridine {com-
pound 20) and 2.2 g of potassium carbonate are suspended in 150 ml of dimethylformamide, treated
with 1.1 g of morpholine and stirred at 50°C for 3 h. The suspension is treated with water and extracted
with diethyl ether. The organic phase is dried using sodium sulfate and concentrated. The residue is

chromatographed on silica gel using petroleum ether (low)ethyl acetate/iriethylamine in the ratio 8/3/1.

EF: Cy6 Hgp N, Og; MW: 420.56

Elemental analysis x 0.4 H,0: calc.: C73.00 H7.73 N6.55
fnd: C73.25 H7.689 N6.22
Optical rotation: [a]2D° = -73.5" (c=0.2, ethanol)

22.  (-)-cis-8,9-Dimethoxy-6-[4-(4-methylpiperazin-1-ylmethyl)phenyl}-1,2,3,4,4a,10b-hexahydro-
phenanthridine

Prepared analogously to the preparation of example 21 starting also from (+)-cis-6-(4-chloromethyl-
phenyl)-8,9-dimethoxy-1,2,3,4,4a,10b-hexahydrophenanthridine (compound 20).
EF: Co; Has Ny Oy MW: 433.60



mp. 99-101 C Optical Rotation: [a] o = -140.5 (c=0.2, ethanol) A39.
(-)-cis-3-Cycl opropyl met hoxy- 4- et hoxy- N[ - 2- ( 3- et hoxy- 4- net hoxyph gU}JCY@EO
hexyl ] benzam de m p. 98-100C Optical Rotation: [a] D = -119.5 (c=0.

et hanol) A40. (-)-cis-3,4-Bis(cyclopropyl nethoxy)-N

2- ( 3- et hoxy- 4- net hoxyphenyl ) cycl ohexyl}r-.benzam de mp. 91-98 C Opti cal
Rotation: [aj D= - 107.1 (c=0.2, ethanol) A41.

(-)-cis-3,5-Bi s(cycl opropyl net hoxy) N-[ 2( 3, 4- di net hoxyphenyl

cycl ohexy‘IH}N!i‘é‘i’l(_iﬁWUé DG 311696 prod (m, @) 2.8621R-2 Pyt tat. iTO2.15 pgm (E) 3H),224.56

(c=0. 2, dﬂ@(ﬂpbm A422.78 ppm m, 1H) 3.45-3.59 ppm (m, 1H), 3.52 Epm (s, 2H3 3.6 ppm (s, 3H), 3.84

b b RN s R TR (9, U T Tobrepn e

a] o = -92.5 (c=0. 2,
et hanol ) Qppgal rotation: [0, = -66° (c=0.2, ethanol)

S-)-cis-N[2-(3, 4- D met hoxyphenyl ) cycl ohexyl ] - 4- met hoxy- 3- ( 2- met hoxyet hoxy)
benzam dezspt(l&hls IR HORNE-[4-@ImebhybutyhdBhehy (4 33,42a,168-Rx8R)dtophétfnthri-
~)-cis-3- QIcIchut oxy- N[ 2- (3, 4-di et hoxyphenlecycI ohexyITZF met hoxybenzami
de solidifying~oil Optical Rotation: [aj D= -135.3 (c=0.2, ethanol) 10
JUL ~~03 - 40 Ad5.

(-)-cis-4y Qp@{@mdp- 3-cycl opropyl net hoxy- N-[ 2- (3, 4- di net hoxyphenyl ) cycl ohex
y~- benza L di fyi il Optical Rotation: [a] D = -153.3 (c=0. 2,

2t hanol ) 00 8L T 065 &

(-)-cis- I\Ef[arzem@?ﬂﬁlyﬂistrret hoxy pherigiC)@ye | hhek Hid]454- met hoxy- 3- pyrrol i di n-1-yl be
nzam de solidifying oil Opticaly.Rotsabipngs hah1D = -125.1 (c=0.2, ethanol)
AAT.

(-)-ci s- Noptal(gation:Di met hoxy phdal =d¢ 8! Gr ghinol)- met hoxy- 3- ( 2- oxopyr rol i di n-
1-yl)-benzam de Optical Rotation: [a] D = -113.5 (c=0.2, ethanol)

24, ({-)-cis-8,9-Dimethoxy-6-[4-cyclopropylmethylcarbonylphenyl]-1,2,3,4,4a,10b-hexahydro-

phenanthridine
M. p. 93-98 °C
EF: Cys Hag N Oy MW: 403.53
Elemental analysis: calc:C77.39 H7.24 N3.47
fnd.: C76.99 H7.22 N 3.34
Optical rotation: [aﬁ‘,’ = -76.3° {c=0.2, ethanol)

25. (-)-cis-9-Ethoxy-8-methoxy-6-(4-benzoylphenyl)-1,2,3,4,4a,10b-hexahydrophenanthridine

EF: Cyg Hag N Oy MW: 439.56
Elemental analysis: calc.:C 79.24 H6.65 N 3.19
fnd.: C78.94 H6.62 N3.19

Optical rotation: [@]?) = -50° (c=0.2, ethanol)

26. (-)-cis-8,9-Dimethoxy-6-[4-(4-methoxybenzoyl)phenyl}-1,2,3,4,4a,10b-hexahydrophenan-
thridine

EF: Cyo Hag N O,; MW: 455,56
Elemental analysis: calc.C76.46 H6.42 N 3.07
fnd.: C76.33 H6.55 N2.97

Optical rotation: (o] 23 = -61.7° (c=0.2, ethanol)



A48. 10 JUL 7003
(-)-cis-8,9-D net hoxy-6-[ (3-am no-4-net hoxy) phenyl ) -1, 2, 3, 4, 4a, 10b- hexahydr
ophenant hri di ne Prepared from

(-)-cis-N[2-(3, 4-D net hoxyphenyl ) cycl ohexyl ] - 4- met hoxy- 3- ni t r o- benzam de
[optical rotation [a] o = -119.1 (c=@82, ethanol)] as descibed for
conpound 1. EF: Cz2 H24 Nz 05; MW 396.45 Elenental analysis: calc.: C
66.65 H 6.10 N 7.07 fnd.: C67.06 H6.21 N 6.T7 Optical rotation: [a] D =
-137.5 (c 0. 2, et arrol A49.
(-)-cis- 8-acesjs-.RDimethaxyf- A4 ehioerzadahs
oi | Optical fRetation: [a] ~ -127.1 (c=0.
(-)-cis-N[2-(3, 4- Di met hoxyphenyl ) cycl ohex

&a- sol i difying

N ¢

, et hanoI) A50
~~| ] - 4- propi onyl benzam de
solrdrfyr ng oil Optical Rotation: [a] D = -160 (c=0.2, ethanol) 10 JU
2003 - 41 EBLx it LN O MW: 25588 0xy - 1- et hoxy- 4- ( 2- ani nocycl ohexyl ) benzene 40.0
g of (+/ Elmehtsi-aRalgishooiis Thiusmt Cexg 7484 Bﬁmrztrrmw/ctmex 4- enyl ) benzene

(conpound C1 ) are dissolved Mfoé%)&f mﬁiﬁ? N?Ed‘@{;ﬂ? and 500 m of

tetrahydrofuran, treated w sh ni c and hydrogenated in an
aut ocl avepﬁoerroréuaﬂays at a hydradg;enem‘ta(saw erhambr) 100 bar. After filtration
and renoval of the solvent in vacuo, 35.9 g of the title conpound are
obtained as a solidi fyr ng oil. BZ

(-)-ci s- 28.Met-heix.9Dimethowy6-i4 irzodphs 4% '
(+1-)-cis-1-gRluhexy- 2- et hoxy 4- (2 am nocycl ohexyl )benzene and 100.0 g of
(+)-0O O -di béenzoyltartaric acid are dissolved in 900 m of di oxane and 900
m of methyl isobuiyl ketone and the solution is stirred overni ght at RT.
The sol i #. ps180183-81Ced of f with suction, washed by stirring 500 ml of

acet one @pobZ;LQzQ@nmb -Qiw-Qbdyd acet at e, filtered off with suction again and
dried. T t. 1S treated di um hydr oxi de sol ution
and extrt[y%f“e?jt"’“?"n?C| Pt hyl acet St EQ}@OQ r% %g%-ét;s%e is washed with water,
dried using sodiumsulfate antﬂdcéﬁ%%ﬁﬁdﬁe’dwhé@r% educed pressure. 15.3 g
of thetr ound are obtai-ned, As. a. | low oil. Optical rotation:
[a] o Ligggg%gg?\_ 0.2, et hanga %‘? @7(’%‘!&&8%&

-cis-1, 2 Di net hoxy- 4- (2 ant nocycl ohexyl ) benzene 125 g of

(+/-)-ci 991, 2reliRIcIAX Yo d-@-(Lhitrb UHYSHORBYIY-h 2 B8 AZ 861on8dH DR RerdntBfidigd NC
powder or granules are suspended 1n 1300 mi~— of ethanol. 220 nml of acetic
acid are added dropwi se at boiling heat. The precipitate is filtered off
Wit h suctEFdime dal. RadMed7%% h et hanol, and the filtrate is concentrated
under reguaRAaRRAESIN €28 Hbe T esd:duess s stedkessup | n hydrochloric acid and
extracted wth toluene. The ague endered al kal i ne using 50%
strength sodi um hydr oxi de sol ﬁ?r gz&s{)naﬁ%r%%?{n tate is filtered off with
sucti on apteatbetidn: | trate i s ekt acted® witdhethaboyene. The organic phase is
dried using sodiumsulfate and concentrated. 98 g of the title conpound are
obt ai ned as a crystal Irzr ng oil. Alternatrvely 8. 5 g of

(+/+)-ci $0.1, Gl-eip 4=(Prinet : kg ‘edeel Oprhexally

m of et hanmr,daiad treat ed at RT vvlth 7 mt of hydrazr ne hydrate and 2.5 ¢
of Raney nickel Tn portions in the course of 8 h. After stirring overnight
at RT, the reaction mxture is filtered, the filtrate is concentrated and
t he resi dié 1&1éHromat ogr aphed on silica gel using a nixture of

t ol uenel &rhy), HaoED a/MB. 255156t hyl amine = 4/210.5. The title conpound is

obt ai ned Efefid a(?tialgrsis: 10 JULCB%CQ:B%S?J@‘% 6.42 N 3.07

fnd.: C76.53 H6.42 N 3.00

Optical rotation: [a]’s = -2.4° (c=0.1, ethanol)



B4. (-)-cis-1,2-Di nethoxy-4-(2-am nocycl ohexyl)benzene 12.0 g of 0 Jut J09
(+/-)-cis-1,2-di net hoxy-4-(2-am nocycl ohexyl ) benzene and 6. 2 T]
(-)-mandelic acid are dissolved in 420 m of di oxane and 60 m of
tetrahydrofuran and the solution is stirred overnight at RT. The solid is
filtered off with suction) dried, trea®ed wth 100 ml of saturated sodium
hydrogencarbonate solution and extracted with ethyl acetate. The organic
phase i s 3qr i eciblsiomSReblyw i S4th AR n AN InIEAREERS 1 35, fdb. Hé;aéi@arosﬁe@lmem
pressure. 4.8 g of the Title conpound are obtained of mp.: 80-81.5C.
Specific rot on: [a] D= -58.5C (c =1, ethanol). CI.

(+I-)-ci s- 2- Et hoxy- 1- net hoxy-4-(2-ni trocycl ohex- 4-enyl ) benzene 89.25 g of
(+-)-t s 2 hgx hoxy-4-(2-nilrocycl ohex-4-enyl)benzene (conpound
Dl ) and C Hzcﬁb poméﬁéﬁl hydr oxi de are dissolved in 500 m of absolute
et hanol . o%msaodotatnoron of 23.5 nl’bE -6&re=n.2sahdhely i ¢ acid in 120 nl of absolute
et hanol is then added dropwi se such that the internal tenperature does not
exceed -2C. After stlrrlng for 1 h the mxture |s added to 4 1 of ice

waf er, . ptyed- ‘ 2 ' ) 41210k Apsicd i gnayy

and dr| ed. I\/ldp,e 66-67C. CZ

(+)-)-cis-1, 2-Di net hoxy-4-(2-nitrocycl ohex-4-enyl )benzene 10.0 g of
(+/-)-trans-1, 2-di net hoxy-4-(2-nitrocycl ohex-4-enyl)benzene and 20.0 g of
pot assi urhFh§4Haxt 8¢ MY d2&2ssol ved in 150 nml of ethanol and 35 nl of

di met hy| feQiieaEl Heysidk GOR: | ONcf:c 350 HE 2106 6gonC. sulfuric acid in 60 m of
et hanol is then added dropw sg s £t nternal tenperature does not
exceed 4C. After stlrrlng forFi ggg?%e{asrﬁz Qgﬁg is added to 1 | of ice

wat er, theptig eetigh:tate is fil [£F ed7n§f (w2t Bhgt i on, washed with water and
dried, and the crude product is recrystallized from ethanol. 8.6 g of the
title conpound of mp. 82.5-84C are obtained. C3.

~+| -) - ci 331, PA-DeAdthiorthoxy--[3-(pliehylutipoy!iphenpii1) 3t riaciab-héalydgopbnanthri-
(+/-)-cis-1, &di met hoxy-4-(2-nitrocycl ohex-4-enyl)benzene are dissolved in
450 m of nefhanol, treated with 2 ml of conc. hydrochloric acid and

hydr ogenated after addition of 500 ng of 10% strength PdlI C. The reaction
m xture iMpf184t166&Hd and the filtrate is concentrated. Mp.: 84-86.5C DI.

(+-)- tragpscgﬂgw‘@%- ﬂAWT%ﬂB@Xy 4- (2-nitrocycl ohex- 4-enyl )benzene 110 g of
3- et hoxy- sty n nd 360 ng of hydroqui none
edneea ahana%% gd@ 86&%?0 éﬁ g3§}5)q9al

are suspe TRV Uene an reated with 180 m of
liquid 1, 3-butadi ene al -70C. f"¢h§69n7§<tﬂﬁ@ N323t5&48ed at 160-180C for 6 days
in an aut d then cool T C washed by stirring with

et hanol , #)p%a?}é)‘r?ag ‘off with su@?fonqgsn:g éollrglaeey‘alnﬁ .1 130-131 C 10J UL
2003 - 43 D2. (+/-)-traps-1, 2- Di net hoxy-4-(2- nltrocycl ohex- 4- enyl ) benzene
50. 0 g of343, 4.disBRLDIMEMOIY-AAL(PIRBYINMIRAR) pRBRY Y, 2B, Had BbhexdRPdrdphehanirdr oqui none
are suspendechn 200 mi of abs, toluene and treated at -70C wth 55.0 ¢
(1.02 nol) of2e; quid 1, 3- but adi ene. The mixture is stirred at 160C for 6
days in an autocl ave and then cool ed. Sone of the solvent is renoved on a
rotary evm@oﬁat@pvcand the resulting precipitate is filtered off with
suction aé}d rhyatsa 780 n ethanol. Mp.: 113.5-115.5C El.

3- Et hoxy- n’é She ni trost yene 236 g of 3-efhoxy-2-nei hoxybenzat dehyde,
101 g of %l‘?ﬁ‘ﬁﬁ‘fﬁ‘ Yéitet at e and°%°2G7H=P66f5‘iﬁ NedAeththe are heated at 100C for
4 hin 655 m of glacial acetma.:agods HHes Ralsatseme i s added to 5 1 of ice
water, and the precipitate is fjltered off w sh suction, washed with water
and dri edOPtRl fetatiogo_ 133, E2. lodp £ Bi- AEEHAGUH N trostyrene 207.0 g of

3, 4- di met hoxybenzal dehyde, 100.0 g of amonium acetate and 125 m of

ni troneth e ar e Ibegteﬂ‘to hoi L f L acetic
aci d. Aft 66 5 S o hAR T EA S , ‘-'a Sisam e e —E+e6 i wth
sucti on, r| ns_eﬂﬂjmth gl acial acetic acid and petrol eum et her and dri ed.

M p.: 140-141C Yield: 179.0 g. 10J UL 2003 - 44 Commerci al
applicab|J|t§ gbe conpounds according to the invention have val uabl e

phar macol ¥t 24 r?ropertl es which make them commercially utilizable. As

sel ecti veEE:}ZQGIHch pudVedeide phosphodi esterase (PDE) inhibitors (nanely of
type 4), they are suitable on the one hand as bronchial therapeutics (for
the treatnment of airway obstructions on account of their dilating but al so
on account of their respiratory rate- or respiratory driveincreasing
action) and for the elimnation of erectile dysfunction on account of the
vasodi | ating action, but on the other hand especially for the treatnent of
di sorders, in particular of inflamatory nature, e.g. of the airways
(asthma prophyl axis), of the skin, of the central nervous system of the
|ntest| ne, of the eyes and of the joi nts) V\/mch are rredl ated by rredl ators

I o [ AP /7 1 12 1  _a .= 2 N\ [T




1 0J UL 2003 -as enployed for the treatnment of diabetes insiplq JEr n%o
di sorders in connection wth di sturbances of brain nmetabolism suc }
exanpl e, cerebral senility, senile denentia (Al zheiner's denentia),
mul tiinfarct denmentia or alternatively disorders of the CNS, such as, for
exanpl e, depressions or arterioscleresic denentia. A further subject of the
invention is a process for the treatnment of manmal s, including man, which
are suffgring fr.gm.one of them@Qg%eﬂqmtkpp%qalIInesses The process
conprises admnistering to the sic t herapeutically efficacious
and phar macol ogi cal | y t ol er afldé Ci®Xint 7-6% NG8 or nore of the conpounds
accor di ng, .9 hif}@,.! nventi on. (ﬂ@_que@qjﬁgmgHrther relates to the conpounds
according to the invention for°use in e treatment of mammal s, including
man, which are suffering fromone of the abovenenti oned |IInes§es The
process £OMQLiciaSo-BiHEiHkAE-BY. (1 AG tHoRyHaRoxS phEn TR BT8R 423 08 -RELARBHNE FAL | Y
ef fi caci ous Enq pharmacol ogrcalTy tol erable anmount of one or nore of the
conmpounds adhey kng to the invention. The invention further relates to the
conpounds according to the invention for use in the treatnent andJor
prophyla@i@nqﬁgmb ReeSesss i n particular the illnesses mentioned. The
invention |1 kewi se relates io the use of the conpounds according to the
i nvent i oHeTYI EMYSBT oduct i on “BF GO ARERNS hi ch are enpl oyed for the
treat ment and/ or prophyIaX|sﬁwfQJﬂﬁﬁwGW%ﬂ§e§ menti oned. Medi canents for
the trea nd/ or prophyl axis o LG ses menti oned, which contain
one or &gggﬁgpﬂe conpoundsﬂgécofﬂln 9% b ‘®)i nvention, are furthernore a
subj ect of the invention. A further subject of the inventionis a
commer ci al product, consisting of a customary secondary pack, a prinmary
pack con%alnlng thg nedlcanent (for exanpl e an a.-eyle or a bllster pack)
and Opt On J e OXY-B-ti<(DY 4-HEX f--'.- alauala i gn AWK BRI =1& HelH t
action agai nst cycllc nucleotlde phosphodlesterases of type a (PDEa) and
I eading gadhe @QSQH al4s QR of the synptons of illnesses which are connected
wi sh cyclic ‘nijtl eot hos |esterases of type 4, and the suitability of
the medi EgRER a'f"’&’rs'st"ﬁé oph)?P'&ﬁ BB HEALNGRNt of i1l nesses which are
connected with cyclic nucl eotinddee TRSSHhbBG iINEs2er ases of the type 4 being
i ndi cate the secondary p P he pack insert of the commerci al
product , ggﬁﬁ RE redi cament @gﬁtaﬁﬁiné @ﬂg&ﬁt mor e conpounds of the formila
| according to the invention. The secondary pack) the primary pack
containi gg NG NREDHEIRR-6 e clobf pPiethok I B Lxy B dAGH W2 S8 46 6B okailald) What
woul d be regarded as standard to tne person sKrtred rn the art tor
medi canment s EngHpding, o - The nedi canents are prepared by processes which
are known per se and famliar to the person skilled in the art. As
”Edlcagﬁéﬁianﬂ ﬁcpgmpqgggshaccordlng to the |nve2%|ont(— act;xe cogpgrnds)
are ei r e ed as suc or conbi nati on wi suitabl e
pharnaceg?W8§$a@¥élplenls e. 6‘ { ?$%¥HVQ 1 0 JUL 2003 - 46 of
tabl ets, coated tabletsI gapémlefggéuwbééﬂiiﬁm es, Satches,ten3I5|?ns,
suspensi an et s. or solutionss a e,.conpound content advant ageously
bei ng betW%b”% &T and 95% Tﬂé person&% rWn the art is famliar on the
basi s of hislher expert know edge with the ex0|p|ents whi ch are suitable
el - o T B Tl o, 11
i's possible ¥ t%wlgggm?u?hﬂﬁﬁﬁple anti oxi dants, dispersants, emulsifiers,
preservatives, solubilizers or perneation pronoters. For the treatnent of
di sor der g, QHOQHQy?eSpl{atO{y trgct t he cgnEoundﬁ ?ccording to Lhe ]
e oi ¢ hEF el NCOBT 48 r oct |y e & pouder (prorerably in micronzed
y as a powder (preferably in mcronize
form or Epyentelzublyssat i on of swlcud T485HEBS NS1Pensi ons which contain them
Wth respect to the preparatipfscdgh gy WHég ation forms, reference is
made, for exanple, to the detang i n European Patent 163 965. For the
t r eat mentoptifel istionat oses, t he [clopoifitig-a@ctrdiing to the invention are in
particular used in the formof those nmedi canents which are suitable for
topi cal application. For the production of the nedi canents, the conpounds
according to the invention (= active conpounds) are preferably mxed w sh
sui t abl e pharmaceutical excipients and further processed to give suitable
pharmaceutical fornulations. Suitable pharmaceutical fornulations which may
be nmentioned are, for exanple, powders, enul sions, suspensions, sprays,
oils) ointnents, fatty ointnents) creans, pastes, gels or solutions. The
medi caments according to the invention are prepared by nmethods known per
se, Dosage of the active conpounds takes place in the order of nagnltude
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1 0J UL 2003 -as Inhibition of PDE4 activity Methodol ogy The a@tiUi?fg}
test was carried out according to the nethod of Bauer and Schwabe, which
was adapted to microtiter places (Naunyn-Schm edeberg's Arch. Pharnacol
1980, 311, 193-198). The PDE reaction takes place fn the first step here.
In a second step, the resulting 5 -nueheotide is cleaved by a

5' -nucl oeti dase of the snake venom of Crotalus atrox to the uncharged

nucl eosi g¢.  Lid-§1einbLy-8-MehbSPs- 3§4t&ﬁs &J InfiBolPpmaad 28 8d. fobMiakd he

remai ni ng ch SunsS on | S are eluted
directly intﬁﬂﬂﬂ&-ﬁl@-" IEiNei nt o whi ch 2 m of scintillator fluid are

additionally added, far counting using 2 m of 30 nM amoni um formate (pH
6.0). Thegl by, han s determ ned for the conmpounds according to the

i nvention fgﬂt %F%Sywwiéﬁﬁentratlon as -qu | CSO (mol 1 1)] follow fromthe
follomnnébmﬂﬁﬂémﬁmmln whi ch tRE-RiRTfeHd-86fN2%e conpounds correspond to the
nunbers of the exanples. Tabld.Acvsnés hivicoonz.of the PDE4 actiyity

Compound- | og

(Cso1l7. 8@2*?3'29"3'83”6447 5258. 54%% 20WE" £r02. ergneig. 09118. QB127. 80138. 33148. 441
57.89_ g.02 1 0J UL 2003 -49 Inhibition of the PDE4 activit
~Cbntinuati05~_Cp.ooundIo ,

| CSo178. 1518-4yhdging 527 A A I A P B PeAg2IFEANIS?. 61297, 283
07.94317. 832ghesB@BHIN3347. 89357 43368 78377 92387 47398 87408. 65418. 03427. 4
3447.58458. 04467. 16477. 33487. 67497. 177. 98 1 0J UL 2003 -50 Patent

Cains 1__AC und. o ornula 1) 4. S RBRAH I-R51 .. _/ | ~HR31 R1
~ ~N (I)EF%'%EH%Z%J%%@n which Rl is hydroxyl, 1-4C al koxy,
3-7C—cch@mbNdﬁ@@W@JIEﬁ¢y@Ioamwy¢m®WhUi@7d%&@bnpletely or predom nantly

fluorine-substituted 1-4C al kpxye 7825 HS.cawds oxyl , 1-4C- al koxy,
3-7C-cycl oal koxy, 3-7C cycl oal kyl met hoxy or conpletely or predom nantly

f1 uori neOstsgplaliant ed 1- 4C al Kekgy= -89 i(GTORHHtERO!)

42, (-)-cis-8,9-Dimethoxy-6-(3-cyclopropylmethoxy-4-difluoromethoxyphenyl}-1,2,3,4,4a,10b-

hexahydrophenanthridine

EF: Cog Hae F2 N O, MW: 457.52
Elemental analysis: calc.:C 68.26 H 6.39 N 3.06 F 8.30
fnd.: C 68.27 H6.45 N3.11 F8.25

Optical rotation: [o]’y = -91.3° (¢=0.2, ethanol)

43, (-)-cis-8,8-Dimethoxy-6-[3-(2-methoxyethoxy)-4-methoxyphenyl]-1,2,3,4,4a,10b-hexahydro-
phenanthridine

EF: CysHay N Og MW: 425,53
Elemental analysis: calc.:C 70.57 H7.34 N3.29
fnd.: C 70.35 H7.44 N 3.25

Optical rotation: [a] 2,? = -82.9° (¢c=0.2, ethanol}

44.  (-)-cis-8,9-Dimethoxy-6-[(3-cyclobutoxy-4-methoxy)phenyl]-1,2,3,4,4a,10b-hexahydro-
phenanthridine

EF: Cye Hay N Oy MW: 421.54
Elemental enalysis x 0.17 H,0: calc.:C 73.55 H7.44 N 3.30



RL and R2 together are a 1-2C al kyl enedi oxy group, R3 is hydrogen orl 0 JUL 2003
1-4C-al kyl) R31 is hydrogen or 1-4C-alkyl, or in which R3 and R3-f together
are a 1-4C-al kyl ene group, R4 is hydrogen or 1-4C-alkyl, R5 is hydrogen,

R51 is hydrogen, or in which R5 and R57 together represent an additional
bond, R6 is OR7, S-R8, C(O-R9, CHZ-RJL, S(O 2-aryl, O S(O 2-R11,
pyrrolidin-1-yl, pyrrolidin-1- yI 2one, pyrrolidin-1-yl-2,5-dione,

pi peridin-1-yl, piperidin-1-yl ridin-1-yl -2, 6-dione, where R7
| s rachyfe RS

is 3-7C cycl oal kyl, 3-7C-cycl A4c al koxy- 1-4C-al kyl , aryl or
phenyl - 1-4Gialréidlon: R8 1s hydr qg&ns .73sd@E=@d, kifkno) 1- 4C- al kyl car bonyl,

aryl carbonyl, trifluoronethyl, 5|fluoronethyl trichloronethyl or phenyl,
RO is 1-4C al kyl, 3-7C-cycl oal kyl, 3-7C-cycl oal kyl met hyl, 1-pyrrolidinyl,

1- pi peri dasnyl(y)- cis-zpsi Pigdefbk g (3- cﬂdmdyw@iqagmaaétwho)pnewphml4hnw-h@a- aryl,

R10 is h~~dr cyano, carboxyl) 1-4C- al koxy, phenoxy,
1-4C al koxycmﬁéﬁaﬂ%car bonyl, nono- or di-1-4C-al kyl am nocarbonyl,

N(R15) R16 or 1-4C-al kyl carbonyl am no, and 1 0 JUL 2003 -51 R11 is
1- 4G al kykr: c RN 0,,mraa8. 9 di - 1-4C al kyl amino or aryl, aryl is phenyl,

pyri dyl ogﬁﬁr}%al anal?SIl tuted phen|§|07 vgaei_rI g?ﬁ% 1| S hydr oxyI hal ogen,

car boxyl mno, cyano al 'k &'Pf 1 uor onet hyI 1- 4C- al koxy,

1- 4C- al koxycar bonyI 1- 4C— al kynde & PRy bﬁﬁ NG$881- 4C- al kyl car bonyl oxy or

am nocarb i s hydroge Y G0 Y, gen, cyano, niiro, am no,
1-4C-al k {Séné Ui ﬁor onet hyl , ?‘2]4?0 q{o g dz e‘“a“n& etely or predom nantly
fluorine- substl tut ed 1-4C aI koxy, phenyl phenyl - 1-4C-al kyl , C(O) - 0R14,
(O - N( RLE) R16).cidM Bbifmeey-6.56 PedioRL pyrih 2 Yo Ry RES, 00 1D fexaR@rdf  t he
meani ngs of Ro, qure RIZ 15 hydrogen, I-4C al Kyl, 3-7C cycloal Kyl or
3-7C-cycl oal R15 is hydrogen, 1-4C-al kyI , 3-7C-cycl oal kyl or
3-7C-cycl oal kyl net hyI R16 is hydrogen, 1-4C-al kyl) 3-7C-cycl oal kyl,

3-7C cycl paldwh meztdww‘wgrzoggyl or where R15 and R16, together and including

the nitro present a 1-pyrrolidinyl,

1- pi peri dgﬁg)?” alf”ﬁsﬁé\r@% I, Cﬁ"’%{éﬁhﬁ ?gg?\lfzﬁ%n 1-yl, 1-hexahydroazepi nyl

gz O;lgorph(gl i nyl radllcilc F&?l ifRd.: r@/@ﬂé?éhf ﬂﬁéﬁ@ al kyI3, 7g(O) zl- R1|9ko|r ] I
ary al kyl , ylca - cycl oal kyl car bonyl ,

3-7C cycl GAIR ?‘F“r{éﬁﬁhyl car bonyl [“]g( f%é X {“ )2 aryl, and R19 is

1-4C aI kyl, R20 is hydrogen, hydr oxyI , haI ogen nitro, am no, 1-4C- alkyl,

trifluoropgt hyy.is-g,9-bimethdiP6Y4-meBBBLEE Bk dpyPHolidM- S BsHeRAIH 2 ¥.4,42,10b-hexa-
fluorine- subsflc} uthed i Aa% al koxy, 3-7Ccycloal koxy, 3-7C cycloal kyl net hoxy,

CH2- R10, car koxycar bonyl, 1-4C-al kyl car bonyl oxy,
1- 4C- al kyl car bonyl am no or am nocarbonyl, or a pharmaceutically acceptable
salt, an N@x;hﬂesz @r a salt of an N-oxide of this conpound. 2. A conpound
of formul | aj claiml1, in which RL is 1-2C- al koxy,
3-5C-cycl %5 a]§ ﬁcg‘ @434&? oal kyl met hoxy or conpletely or predom nantly
f1 uori ne- §l§m§@taitamh@a XP—‘-”B@%I kRl :C F71i 4 7.93 N&-H| koxy, 3-5C cycl oal koxy,
3-5C-cycl oal kyl net hoxy or cormhcetcem(azompmm"zi nantly fluorine-substituted
1-2C al ko><<3y, R3 is hydrogen, R31 is hsydro

ptica [} = -61.

| rotation: (c=0 g ethanol)

48,  (-)-cis-8,9-Dimethoxy-6-{[3-{2,5-dioxopyrrolidin-1-yl}-4-methoxy]lphenyl}-1,2,3,4,4a,10b-

hexahydrophenanthridine

25 g (-)-cis-8,9-Dimethoxy-6-[(3-amino-4-methoxy)phenyl]-1,2,3,4,4a,10b-hexahydrophenanthridine
and 680 mg succinic acld anhydride are heated 14 h in a water trap. The solution is evaporated under
reduced pressure and the residue is chromatographed on silica gel with toluene/dioxan/triethylamine in
a ratio 10/1/1. After evaporation of the product containing fractions 0.28 g of the title compound with a
m. p. 168-177°C are obtained.



R4 is hydrogen or 1-2C-alkyl, R5 is hydrogen, R51 is hydrogen, or 1i(hJUhﬁQ%
R5 and R51 together represent an additional bond, R6 is OR7, SR8,
C(O-R9, CHz-R10, SOz-aryl, O S(O 2-R11, pyrrolidin-1-yl,
pyrrolidin-1-yl-2-one or pyrrolidin-1-yl-2,5-dione, where R7 is

3-7C-cycl oal kyl, 3-7C-cycl oal kyl net hyhs. 1- 4C- al koxy-1-4C-al kyl, aryl or
phenyl - 1-4C-al kyl, R8 is hydrogen, 1-4C-al kyl, acetyl, phenyl carbonyl,

irifluor t e 10JUL2003- ~2. RO is 1- 4C- al kyl ,

3-7C cyc?gg% 5%1 Nﬂ{s ’%‘%é? oal kyl nel hyl, 1-piperidinyl, 1-piperazinyl,

4- et hy| pepenaznaygls) 4- nor phcﬁalcn(yﬁgﬁzﬁrHéﬁgllN,G-ﬂlo i s hal ogen, carboxyl,

1-4C al koxy, phenoxy, 1-4C- alkoxyepsbaeys g4y nocarbonyl, nono- or

di 1- 4C- al kyl am nocar bonyl, N(R15)R16 or 1-4C-al kyl car bonyI am no, and R11 is
1- 4C- al k@bticalmeiation: or di - 1- 4C-lalky eh° (es0.Bretrangll , “aryl is phenyl, pyridyl or
R12- substituted phenyl) where R12 is hal ogen, car boxyl, nitro, ani no,
cyano, 1-4C al kyI trlfl uororret hyI or 1-4C-al koxy, R13 is hydrogen,

hydr oxy| 49 haftcris=$3-Dine; . yIBhany 2,34 4a0t6b Aesaliydrophenanthiisigret hy | |

1- 4C- al koxy, conpl et eI y or pr edom nantly fluorine-substituted 1-4C aI koxy,
phenyl , &geq% 3“44% alkyl, C(O-0OR14, C(O-NR15)R16, N(R17)R18, S(O Z-R19,
S(O) Z- N BYRIE bF “has one of the meani ngs of R6, where Rl14 is hydrogen or
1- 4C- al k?Fi,CthBNl% MW-dESden or 1-4C alkyl, R16 is hydrogen, 1-4C alkyl or
aryl, orewheis Rigisand R16, toget hes a@dsir\m:éwdi ng the nitrogen atomto
whi ch both are bonded, are a g p%p,iegzu g\él &I perazinyl,

1- met hyl pi per azi n- 4- yI or 4- m)r i nyl ra I'cal, R17 is hydrogen,

1- 4C- al kgbticalS6t)ad- R19 or S( O z}’[‘aﬁyieﬁ 7Rt&0.1, Sthanmd,c- al kyl, 1-4C- al kyl car bonyl ,
3-7C-cycl oal kyl carbonyl, 3-7C-cycl oal kyl net hyl carbonyl, S(O 2-R19 or

S(O) z-aryl, and R19 i's 1 4C— al kyI) R20 |s hydrogen hydroxyl hal ogen,
vitro, Dih¢d f o0y e 20B-teek dy g phane 'Iyor
predom nantly fluorine- substl tuted 1- 4C— aI koxy, 3- 7C—cyc| oal koxy,

3-7C-cyc I- t ar boxyl) 1-4C al koxycarbonyl or

1-4C- al k%?géé‘lrwb’bny 3'0'\5}@?%5ﬁga pharmaceutically acceptable salt, an N oxide,
or a sal Eleokntalmnalsisn R4 Ho®: t hels-: € hifod 7A5 N33.67A conmpound of formula | as
claimed in claim1l) in which fd: ¢35.82 B€aalkasyy) R2 is 1-2C al koxy, R3) R31,
R4, i~5 and R51 are hydrogen, §6 is OR7, SR8, C(O-R9, CH2-R10,

S(O)2 ph&aYee! rogiogy O) 2- R11, p>1ﬁ] T di'- =42, ethggalr ol i di n- 1- yl - 2one or
pyrrolidin-1-yl-2,5-dione, where R7 is 3-5C-cycl oal kyl,

3-5C-cycl oal kyl mret hyl, 1-2C- al koxy-1-2C-al kyl, aryl or phenyl-1-2C- al kyl,
R8 is phenyl, R9 is 1-4C-al kyl, 3-5C-cycl oal kyl net hyl, 1-piperidinyl or
aryl, R10 is hal ogen, 1-4C-al koxycarbonyl or N(R15)R16, and R11 ~s net hyl
or 4-nei Buriiedtlpousdsyl s phenyl, pyridyl or R12-substituted phenyl) where
R12 is 1-4C-al kyl, 1-4C al koxy, halogen, vitro or cyano, R15 is 1-4C al kyl,
and

A1, (-)-cis-N-[2-(3,4-Dimethoxyphenylicyclohexyl]-4-benzoylbenzamide

4.0 g of {-)-cis-1,2-cunethoxy-4-{2-aminocyclohexyl)-benzene (compound B4) are dissolved in 40 ml of
methylene chloride and 10.0 ml of triethylamine. A solution of 4.9 g of benzophenone-4-carbonyl chlo-
ride in 100 ml of methylene chloride is added dropwise at RT and the mixture is extracted, after stirring
overnight, with 50 ml each of water, 2N hydrochloric acid, satd sodium hydrogencarbonate solution and
water again. The organic phase is dried using sodium sulfate and concentrated. 7.78 g of the tille com-

pound are oblained as a crystallizing oil. M.p, 119-122.5°C

Optical rotation: [a] 2,‘,’ =-151.7° (c=0.2, ethanol)

Starting from the starting compounds described below, the following are oblained according to the pro-

cedure &s in Example A1:



R16 is 1-4Calkyl, or where -53 10 J UL 2003 R15 and R16, together and
including the nitrogen atomto which both are bonded, are a 1-piperq gijiyhi
1- pi perazinyl, 1-methyl piperazin-4-yl or 4-norpholinyl radical, and in
which either R13 is hydrogen, 1-4C-al koxy, conpletely or pr edon nant |y
fluorine-substituted 1-2C- al koxy, or-#3#4C- al kyl carbonyl am no and R20 is
hydr ogen, or R13 is hydrogen and R20 is 3-5C-cycl oal koxy or
3-5C-cycl oal kyl net hox ) or a phar rraceutl cally acceptable Bali, an N-oxide,
or a salA2 ofl:lgle-N2d2.Ade yplegyl }14-acetobanzemigsound of fornula | as
claimed in claiml1, in which RL is 1- 2C—a| koxy) R2 is 1-2C- al koxy, R3, R31,
R4, R5 and %%E‘?ée hydrogen, R6 is O R7, S-Rll C(O-R9, CHz-R1O0,
S(O 2- h yI O z-R11, pyrrolidin-1-y yrrolidin-1-yl 2-one, where
R7 is cﬁﬂ“&%tﬂ‘%}'l"” cycl opent yl , é‘ﬂwl‘oﬂrﬁ%%ﬁ?@tﬂ nol) 2. net hoxyet hyl , phenyl ,
4- met hoxyphenyl, benzyl, phenet hyl or pyridyl) R8 is phenyl, RO is nethyl,
ethyl, i ob | I |, 1 I raryl, RlOls
met hoxy A : LS R e TR e a2 rh- 4- yI and R11 is
met hyl or 4 rret hyI phenyl aryl is phenyl, pyridyl or R12-substituted
phenyl, dn which R12 is nethoxy, halogen, nitro or cyano, and in which
ei t her rogen, nethoxy, .eth o thoxy or aceiylam no and
R20 is hypg'rc%)'goet%%gor R13 is hydrédé?n g‘ﬁ%gﬁg&f% §9%n§ | opr opyl mei hoxy, or a
pharmaceutically acceptable salt) an N-oxide, or a salt of an N oxide of
thi's conppung.cisn-124s 8 DIRARS pihyif D& IBRExXR]-A-pRsho S @hITREkel N Cl@aim 1, in which
R1 i s hydroxXyl, —I-4Calrkoxy, 3-7Ccycloalkoxy, 3-7Ccycloal kyl rret hoxy or
conpl etely or predom' nantly fluorine-substituted 1-4C-al koxy, R2 is
hydr oxyl mplti8@i&adRoxy, 3-7C-cycl oal koxy, 3-7C- cycl oal kyl net hoxy or
conpl et ebpticarotpipedom nant | yf | uond)ife=- suahst ko elandy 4C- al koxy, or in which Rl
and R2 together are a 1-2C- al kyl enedi oxy group, R3 is hydrogen or
1- 4C- al kyl ,

A5. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl}-3-phenoxyhenzamide

oll
Optical rotation: [o] 23 = -97.1° (¢=0.2, ethanol)

AB. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl}-3-phenylthiobenzamide

m.p. 157.5-159.5°C
Optical rotation: [@]® = -120.5° (c=0.2, ethanol)

A7. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cycliochexyl]-3-henzyloxybenzamide

m.p. 131-133°C
Optical rotation: [0)% = -108.8° (c=0.2, ethanol)

A8. (-)-cis-N-[2-(3,4-Dimethoxyphenylicyclohexyl]-3-(2-phenylethyloxy)benzamide

solidifying oil
Optical rotation: [0]? = -100.9° (c=0.2, ethanol)



L 7003

1 GJUL 2003 - 54 R31 is hydrogen or 1-4C-alkyl, or in which R3 andJ‘IJ:G')
together are a 1-4C-al kylene group, R4 is hydrogen or 1-4C-alkyl, R5 is
hydrogen, R51 is hydrogen, or in which R5 and R51 together are an
additional bond, R6 is OR7, S-R8, C(O-R9, CHZ-R10 or O S(O 2-R11, inhere
R7 is 3-7C cycl oal kyl, 3-7C-cycl oal kydsnet hyl , aryl or phenyl -1-4C-al kyl, R8
i s hydrogen, 1-4C-al kyl, 1-4C-al kyl carbonyl, trifl uoronethyl,
di fluoronethyl, tri chI ororret hyI or phenyl R9 |s 1 4C—a| kyI
1- pyr r olA4%i fo : : : ; e Z4NHY
4- or phol i nyl or aryI R10 is hydroxyl hal ogen, cyano, carboxyl
1 4C- al ko qenoxy 1- 4C- al koxycar bonyl am nocar bonyl, nono- or

-1-4C33 X/ m nocar bonyl, N(R15)R16 or 1- 4C al kyl car bonyI am no, and R11
|s 1- 40%‘%“?(‘3/10*3“%{}11 no, nmono- or #sf-AT-H(KHLHHEY or aryl, aryl is phenyl,
pyridyl or R12-substituted phenyl, where R12 is hydroxyl, hal ogen
car boxyl [ 4 tr| fl uoromeah |,
1- 4C al k”é»?y" i Imathoxy4-pengyioxylb
am nocar bonytide R13 |s hydr ogen hydr oxyI haI ogen, cyano, nitro, am no,
1-4C-al kyl, trifluoronethyl, 1-4C al koxy, conpl etely or predom nantly
fluorine- Sy tltyt ed 1-4C aI koxy, phenyl, phenyl-1-4C-al kyl, C(O -0OR14,
O( O - N( RiB)'RFE>SN(RL7) R18, S(0)2-R19, S 0 z- N(RL5)RL6 or has one of the
meani ngsOP(HFa'Rﬁﬂ“O'\mere R14 is hy#isgen!® ic=Baefiery)l , 3- 7C cycl oal kyl or
3-7C-cycl oal kyl mei hyl, R15 is hydrogen, 1-4C al kyI 3-7C-cycl oal kyl or

. 1

3-7Ccycl oal 3 7C-cycl oaI kyl ,
3- 7C—cycﬁ18 l‘i—é—{ﬁﬁ e A AHET 5 ' BEBEAIEe and i ncl udi ng
t he nitrogen atomto WhICh both are bonded are a 1 pyrrolidinyl,

1- pi perl%my§_51gze@| perazinyl, 4-nei hyI pi perazin-1-yl, 1-hexahydr oazepi nyl

alkoxy,

or 4-nor Lyl .radical, Rl? i al kyI, S(O 2-R19 or
S(O z-ar 1%&%%3 1- 4C- al kyl , i]ﬁc- aﬁf?ﬁlgé#tt)h%% or S(O 2-R19 or

S(Oz-aryl, and R19 is 1-4Cal kyl, R20 is hydrogen, hydroxyl, hal ogen,
VIitro, aMioney-cibAGA-SihothdxiHe hHRfdBHR-o-ccldb o Rlnteaes) 4 SRTRkAbEY OF
predom nant | ['uori ne-substituted 1-4C alkoxy, 3-7C cycloal koxy,
3-7C-cycl oaf—ﬁ;'ﬁ—mal hoxy, CHZ-R10, carboxyl, 1-4C- al koxycarbonyl,
1- 4C- al kyl car bonyl oxy, 1-4C-al kyl carbonyl arri no or am nocar bonyl , or a
pharmaceytically acceptable salt, an N-oxide, or a salt of an N-oxide of
this compatifiaiéh: A corrpound of %murqgaag § é;,{aﬁ(; med in claim1l, in which
RL is 1-2C al koxy) 10 JUL 206 1-2Cal koxy, R3, R31 ) R4, R5
and R51 are hydrogen,

A13. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyi}-3-methanesulfonyloxybenzamide

m.p. 155-158°C
Optical rotation: [e]% = -97.7° (c=0.2, ethanol)

A14. (-)-cis-N-[2-(3,4-Diinethoxyphenyl)cyclohexyl]-3-(p-toluenesulfonyloxy)henzamide

solidifying oil
Optical rotation: [0]% = -60° (c=0.2, ethanol)

A15. (-)-cis-N-[2-(3,4-Dimethoxyphenylicyclohexyl]-(3,4-bis-cyclopropylmethoxy)benzamide

m.p. 90-98°C
Optical rotation: {a] 2,‘,' = -119.1° (¢=0.2, ethanol)



R6 is OR7, SR8, C(O-R9, CH2-R10 or O S(0O 2-R11, where R7 is Cydchmﬁﬂ-h h
cyclopropylnethyl phenyl, benzyl or phenethyl, RB i s phenyl, @
1- pi peridinyl or phenyl, R10 is hal ogen, nethoxycarbonyl, nDrpholln 4-yl or
1- net hyl pi perazin-4-yl and R11 is nethyl or 4-nethyl phenyl, and in which
either R13 is hydrogen or nethoxy and3eR20 is hydrogen, or R13 is hydrogen
and R20 is cycl opropyl net hoxy or a pharmaceutically acceptable salt, an
N-oxi de, or a salt of an N—OXIde of this conpound 7 A conpound of formula
| as c|a$1r$ed)1cﬁN:[2ABmDimet cyclohpxylks : yblrenzamids i
positions 4a and 10b as the conpound
(-)-cis- 1 dlnEthoxy 4-(2- anlnocyclohexyl)benzene havi ng the opti cal
rotation [é ngpl" 5875 (¢ = 1, etnanolé, whi ch is used as a starting
mat er i al OPligal rofetigst hod for treat ilHg an28-Pl (Fd<Lsethanedat abl e by admi ni stration
of a PDE4 inhibitor in a patient conprising administering to said patient
in need ¢ er o ) of .the, conPound of formula | as
cl ai med 1 EAsti R s ts RN S DESER: ' ApF5HHy at | east one
conmpound of fornula | as clalned inclaim1 together with pharnmaceutically
accept ablye excipienis and/or vehicles. 10. A nethod for tr~jating an airway
di sorderi.n X! ient conprising,admpi.stering iQ said patient in need

om: bl QJWe éﬁgu tJ%PﬂFﬁg conmpound of forrmula 1 as

t her eof t%erapeutlcally ef fec

clainmed in claiml. .A.AF AL{l. A Ye. A A&u. As. AL A . A Fy. A
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ca] ca] ca] c™a] ca] ca] ca] ca] c”a] ca] ca] c”a] ca] ca] ca] c*a] ca
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a] ca] ca] opmhicalatiad: ca] cad)&a= -168.2° (c=0.2, ethanol)
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] c~a] ca] ca] c”a] ca] ca] cMa] ca] ca] cMa] ca] ca] c”a] ca] ca

N , u%lgl bhEJBuz{vqgl fa\ Vid_Z]]c”a] ca] ca] c*a] ca] ca] ca] cMa] ca] ca] c™a] ca] ca] ca]
c”a] ca] ca] c™a] ca] ca] ca] c”a] ca] ca] ca] ca] cMa] ca] ca] c”a] ca] ca

"'z+ dTh$)m}|wrl gb] Xid_Z]]]ca]ca]ca] ca] c”a] ca] ca]ca] c”a]ca]ca] ca]ca]c”a]cal
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A28, (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-(4-methoxybenzoyl)henzamide

solidifying oil

Optical Rotation: [0}’ = -152.2° {c=0.2, ethanol)

A27. (-)-cis-4-[4-Chlorbenzoyll-N-[2-(3,4-dimethoxyphenyl)cyclohexyllbenzamide

m.p. 143-147,5 °C

Optical Rotation: [0} = -173.3° (c=0.2, ethanol)

A28. (-)-cis-4-[3-Chlorbenzoyl]-N-[2-(3,4-dimethoxyphenyl)cyclohexyllbenzamide

solidifying oil

Optical Rotation: [} = -146.8° (c=0.2, ethanol)

A29, (9)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-[4-nitrobenzoyl]henzamide

solidifying oil

Optical Rotation: [a]? = -147.6° (c=0.2, ethanol)

A30. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyciohexyl]-4-[3-methoxybenzoyilbenzamide

solidifying oil
Optical Rotation: [0}’ = -140.9° (c=0.2, ethanol)
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m.p. 109-117 °C

Optical Rotation: [od3 = -193.7° (c=0.2, ethanol)

A33. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-3-phenylsulfonylbenzamide

solidifying oil

Optical Rotation: [a]2,§ = -48.8° (¢=0.2, ethanol)

A34, (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-phenylsulfonylbenzamide

Optical Rotation: [0]% = -134.1° (¢c=0.2, ethanol)

A35. (-)-cis-3-Cyclopropyimethoxy-N-[2-(3,4-dimethoxyphenyl)cyclohexyllbenzamide

m.p. 84.5 - 96 °C

Optical Rotation: [0] = -95.5° (c=0.2, ethanol)

A36. {-)-cis-N-[2-(3,4-Dimethoxyphenylicyclohexyi]-3-(4-methoxyphenoxy)benzamide

solidifying oil

Optical Rotation: (o]’ = -110.9° (¢=0.2, ethanol)

A37. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-3-(pyrid-4-yloxy)benzamide

m.p. 173-176 °C
Optical Rotation: [0)% = -110.7° (c=0.2, ethanol)
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A40. (-)-cis-3,4-Bis(cyclopropylmethoxy)-N-[2-(3-ethoxy-4-methoxyphenyl)cyclohexyl]-benz-

amide

m.p. 91-98 °C

Optical Rotation: [0]% = -107.1° (c=0.2, ethanol)

41. (-)-cis-3,5-Bis(cyclopropylmethoxy)-N-[2-(3,4-dimethoxyphenyl)cyclohexyllbenzamide

solidifying oil

Optical Rotation: [o] 23 = -71.6° (c=0.2, ethanol)

A42. (-)-cis-3-Cyclopropylmethoxy-4-difluormethoxy-N-[2-(3,4-dimethoxyphenyl)cyclohexyl}-

benzamide

m.p. 90-91 °C
Optical Rotation: [a] 2D° = -92.5° (¢=0.2, ethano!)

A43. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-methoxy-3-(2-methoxyethoxy)benzamide

Optical Rotation: [0]%) = -130.2° (c=0.2, ethanol)

A44. (-)-cis-3-Cyclobutoxy-N-[2-(3,4-dimethoxyphenyl)cyclohexyl]-4-methoxybenzamide

solidifying oil
Optical Rotation: [ 2D° = -135.3° (¢=0.2, ethanol)
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A46. (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-methoxy-3-pyrrolidin-1-ylbenzamide

solidifying oil

Optical Rotation: [0)% = -125.1° (c=0.2, ethanol)

AA47. (-)-cis-N-[2-(3,4-Dimethoxyphenylicyclohexyl]-4-methoxy-3-(2-0xopyrrolidin-1-yl)-benz-
amide

Optical Rotation: [0]% = -113.5° (c=0.2, ethanol)

A48, (-)-cis-8,9-Dimethoxy-6-[(3-amino-4-methoxy)phenyl]-1,2,3,4,4a,10b-hexahydrophenan-
thridine

Prepared from (-)-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-methoxy-3-nitro-benzamide [optical
rotation [a] 290 = -119.1° (c=0.2, ethanol)] as descibed for compound 1.

EF: Cyy Hyy N, Og; MW: 396.45

Elemental analysis: calc.: C 66.65 H6.10 N 7.07
fnd.: C87.06 H8.21 N 6.77
Optical rotation: [0]% = -137.5° (c=0.2, ethanol)

A48, (-)-cis-3-Acetyl-N-[2-(3,4-dimethoxyphenyl)cyclohexyllbenzamide

solidifylng ol

Optical Rotation: [a]zg = -127.1° (c=0.2, ethanol)

A50. (-}-cis-N-[2-(3,4-Dimethoxyphenyl)cyclohexyl]-4-propionylbenzamide

solidifying oil

Optical Rotation: [01]2[,o =-160° (¢=0.2, ethano!)
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B2. (-)-cis-1-Methoxy-2-ethoxy-4-(2-aminocyclohexyl)benzene

65.0 g of (+/-)-cis-1-methoxy-2-ethoxy-4-(2-aminocyclohexyl)benzene and 100.0 g of (+)-0,0 -dibenzo-
yhtartaric acid are dissolved in 900 m! of dioxane and 900 mi of methy! isobutyl ketone and the solution
is stirred overnight at RT. The solid is filtered off with suction, washed by stirring 500 m! of acetone and
1000 ml of ethyl acetate, filtered off with suction again and dried. The product is treated with 600 m! of
2N sodium hydroxide solution and exiracted with ethyl acetate. The organic phase is washed with wa-
ter, dried using sodium sulfate and concentrated under reduced pressure. 15.3 g of the title compound

are obtained as a pale yellow oil.
Optical rotation: (o) 2 D -47.5° (c = 0.2, ethanol).

B3. (+/-)-cis-1,2-Dimethoxy-4-(2-aminocyclohexyl)benzene

125 g of (+/-)-cis-1,2-dimethoxy-4-(2-nitrocyclohexyl)benzene and 120 g of zinc powder or granules are
suspended in 1300 ml of ethanol. 220 ml of acetic acid are added dropwise at boiling heat. The pre-
cipitate is filtered off with suction and washed with ethanol, and the filtrate is concentrated under re-
duced pressure. The residue is taken up In hydrochloric acid and extracted with toluene, The agueous
phase is rendered alkaline using 50% strength sodium hydroxide solution, the precipitate is filtered off
with suction and the filtrate is extracted with toluene. The organic phase is dried using sodium sulfate

and concentrated. 98 g of the title compound are obtained as a crystallizing oil.

Alternatively:

8.5 g of (+/-)-cis-1,2-dimethoxy-4-(2-nitrocyclohexyl)benzene are dissolved in 400 mi of methanol and
treated at RT with 7 ml of hydrazine hydrate and 2.5 g of Raney nickel in portions in the course of 8 h.
After stirring overnight at RT, the reaction mixture is filtered, the filirate is concentrated and the residue
Is chromatographed on silica gel using a mixture of toluene/ethyl acetate/triethylamine = 4/2/0.5. The
titte compound Is obtained as an oil.
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89.25 g of (+/-)-trans-2-ethoxy-1-methoxy-4-(2-nitrocyciohex-4-enyl)benzene (compound D1) and 37 g
of potassium hydroxide are dissolved in 500 m! of absolute ethanol. A solution of 23.5 ml of conc. sulfu-
ric acid in 120 m! of absolule ethanol is then added dropwise such that the internal temperature does
not exceed -2°C. After stirring for 1 h, the mixture Is added to 41 of ice water, and the precipitate is
filtered off with suction, washed with water and dried. M.p. 66-67°C.

C2. (+-)-cis-1,2-Dimethoxy-4-(2-nitrocyclohex-4-enyl)benzene

10.0 g of (+/-)}-trans-1,2-dimethoxy-4-(2-nitrocyclohex-4-enyl)benzene and 20.0 g of potassium hydrox-
ide are dissolved in 150 ml of ethanol and 35 mi of dimethylformamide. A solution of 17.5 ml of conc.
sulfuric acid in 60 ml of ethanol is then added dropwise such that the internal temperature does not
exceed 4°C. After stirring for 1 h, the mixture is added to 11 of ice water, the precipitate is filtered off
with suction, washed with water and dried, and the crude product is recrystallized from ethanol. 8.6 g of
the title compound of m.p. 82.5-84°C are obtained.

C3. (+/-)-cis-1,2-Dimethoxy-4-(2-nitrocyclohexylibenzene

8.4 g of (+/-)-cis-1,2-dimethoxy-4-(2-nitrocyclohex-4-enyl)benzene are dissolved in 450 m! of methanol,
treated with 2 mi of conc. hydrochloric acid and hydrogenated afier addition of 500 mg of 10% strength
Pd/C. The reaction mixture is filtered and the filtrate is concentrated. M.p.: 84-86.5°C.

D1, ({(#/-)4rans-2-Ethoxy-1-methoxy-4-(2-nitrocyclohex-4-enyl)benzene

110 g of 3-ethoxy-2-methoxy-w-nitrostyrene (compound E1) and 360 mg of hydroguinone are sus-
pended in 360 m! of absolute toluene and treated with 180 ml of liguid 1,3-butadiene at -70°C. The
mixture is stirred at 160-180°C for 6 days in an autoclave and then cooled. The product is washed by
stirring with ethanoal, filtered off with suction and dried. M.p.: 130-131°C,
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E2. 3,4-Dimethoxy-e-nitrostyrene

207.0 g of 3,4-dimethoxybenzaldehyde, 100.0 g of ammonium acetate and 125 m! of nitromethane are
heated to boiling for 3-4 h in 1.0 | of glacial acetic acid. After cooling in an ice bath, the precipitate is
filtered off with suction, rinsed with glacial acetic acid and petroleum ether and dried. M.p.: 140-141°C,
Yield: 179.0 g.
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10- u 10- of the airways (asthma prophylams) of the skin, of the central nervous system, of the intestine, of the
eyes and of the joints, which are mediated by mediators such as histamine, PAF (platelet-activating
factor), arachidonic acid derivatives such as leukotrienes and prostaglandins, cytokines, interleukins,
chemokines, alpha-, beta- and gamma-interferon, tumor necrosis factor (TNF) or oxygen radicals and
proteases. The compounds according to the invention are distinguished here by low toxicity, good en-
teral absorption (high bioavailability), a large therapeutic breadth and the absence of significant side-

effects.

On account of their PDE-inhibiting properties, the compounds according o the inventicn can be em-
ployed in human and veterinary medicine and therapeutics, where they can be used, for example, for
the treatment and prophylaxis of the foliowing ilinesses: acute and chronic (in particular inflammatory
and allergen-induced) airway disorders of various origins (bronchitis, allergic bronchitis, bronchial
asthma, emphysema, COPD); dermatoses (especially of proliferative, inflammatory and allergic type)
such as, for example, psoriasis (vulgaris), toxi¢ and allergic contact eczema, atopic eczema, seborrheic
eczema, lichen simplex, sunburn, pruritus in the anogenital area, alopecia areata, hypertrophic scars,
discoid lupus erythematosus, follicular and wide-area pyodermias, endogenous and exagenous acne,
acne rosacea and other proliferative, inflammalory and allergic skin disorders; disorder which are
based on an excessive release of TNF and leukotrienes, e.g. disorders of the arthritis type (rheumatoid
arthritis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions), disorders of the immune
system (A!DS, multiple sclerosis), graft-versus-host reactions, transplant rejection reactions, symptoms
of shock [septic shock, endotoxin shock, gram-negative sepsis, toxic shock syndrome and ARDS (adult
respiratory distress syndrome)], and generalized inflammations in the gastrointestinal area (Crohn's
disease and ulcerative colitis); disorders which are based on allergic and/or chronie, faulty immunologi-
cal reactions in the area of the upper airways (pharynx, nose) and the adjacent regions (paranasal si-
nuses, eyes), such as, for example, allergic rhinitis/sinusitis, chronic rhinitis/sinusitis, aliergic conjuncti-
vitis and nasal polyps; but also disorders of the heart which can be treated by PDE inhibitors, such as,
for example, cardiac insufficiency, or disorders which can be treated on account of the lissue-relaxant
aclion of tHe PDE inhibitors, such as, for example, erectile dysfunction or colics of the kidneys and the

ureters in connection with kidney stones. In addition, the compounds according to the invention can be
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A further subject of the invention is a process for the treatment of mammals, including man, which are
suffering from one of the abovementioned ilinesses. The process comprises administering to the sick
mammal a therapeutically efficacious and pharmacologically tolerable amount of one or more of the

compounds according to the invention.

The invention further relates to the compounds according to the invention for use in the treatment of
mammals, including man, which are suffering from one of the abovementioned illnesses. The process
comprises administering to the sick mammal a therapeutically efficacious and pharmacologlcally toler-

able amount of one or more of the compounds according to the invention.

The invention further relates 1o the compounds according to the invention for use in the treatment

and/or prophylaxis of ilinesses, in particular the ilinesses mentioned.

The invention likewise relates to the use of the compounds according to the invention for the production

of medicaments which are employed for the treatment and/or prophylaxis of the illnesses mentioned.

Medicaments for the treatment and/or prophylaxis of the llinesses mentioned, which contain one or

more of the compounds according to the invention, are furthermore a subject of the invention.

A further subject of the invention is a commercial product, consisting of a customary secondary pack, a
primary pack containing the medicament (for example an ampoule or a blister pack) and, optionally, a
pack insert, the medicament exhibiting antagonistic action against cyclic nucleotide phosphodiester-
ases of type 4 (PDE4) and leading to the attenuation of the symptoms of ilinesses which are connecled
with cydlic nucleotide phosphodiesterases of type 4, and the suitability of the medicament for the pro-
phylaxis or treatment of illnesses which are connected with cyclic nucleotide phosphodiesterases of the
type 4 being indicated on the secondary pack and/or on the pack inseri of the commercial product, and
the medicament containing one or more compounds of the formula | according to the invention. The
secondary pack, the primary pack containing the medicament and the pack insert otherwise comply

with what would be regarded as standard to the person skilled in the art for medicaments of this type.

The medicaments are prepared by processes which are known per se and familiar to the person skilled
in the art. As medicaments, the compounds according to the invention (= active compounds) are either

employed as such, or preferably in combination with sultable pharmaceutical excipients, e.g. in the form
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The person skilled in the art is familiar on the basis of his/her expert knowledge with the excipients
which are suitable for the desired pharmaceutical formulations. In addition to solvents, gel-forming
agents, ointment bases and other active compound vehicles, it is possible to use, for example, antioxi-

dants, dispersants, emulsifiers, preservatives, solubilizers or permeation promoters.

For the treatment of disorders of the respiratory tract, the compounds according to the invention are
preferably also administered by inhalation. For this, these are either administered directly as a powder
{preferably in micronized form) or by nebulization of solutions or suspensions which contain them. With
respect to the preparations and administration forms, reference is made, for example, to the details in
European Patent 163 965.

For the treatment of dermatoses, the compounds according to the invention are in particular used in the
form of those medicaments which are suitable for topical application. For the production of the medica-
menis, the compounds according to the invention (= active compounds) are preferably mixed with suit-
able pharmaceutical excipients and further processed to give suitable pharmaceutical formulations.
Suitable pharmaceutical formulations which may be mentioned are, for example, powders, emulsions,

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

The medicaments according to the invention are prepared by methods known per se. Dosage of the
active compounds takes place in the order of magnitude customary for PDE inhibitors. Thus topical
application forms (such as, for example, cintments) for the treatment of dermatoses contain the active
compounds in a concentration of, for example, 0.1-99%. The dose for administration by inhalation is
customarily between 0.1 and 3 mg per day. The customary dose in the case of systemic therapy (p.o.
or i.v.) is between 0.03 and 3 mg per kilogram per day.
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Substances which inhibit chemoluminescence and cytokine secretion and the secretion of inflammatory
mediators on inflammatory cells, in particular neutrophilic and eosinophilic granulocytes, T lympho-
cytes, monocytes and macrophages, are those which inhibit PDE4. This isoenzyme of the phosphodi-
esterase families is particularly represented in granulocytes. Its inhibition leads to an increase in the
intracellular cyclic AMP concentration and thus to the inhibition of cell activation. PDE4 inhibition by the
substances according to the invention is thus a central indicator of the supp'ression of inflammalory
processes (Glembycz MA, Could isoenzyme-selective phosphodiesterase inhibitors render broncho-
dilatory therapy redundant in the treatment of bronchial asthma?. Biochem Pharmacol 1992, 43, 2041-
2051; Torphy TJ et al., Phosphodiesterase inhibitors: new opporiunities for treatment of asthma. Tho-
rax 1991, 46, 512-523; Schudt C et al., Zardaverine: a cyclic AMP PDE 3/4 inhibitor. In “New Drugs for
Asthma Therapy”, 379-402, Birkh&duser Verlag Basle 1991; Schudt C et al., Influence of selective
phosphodiesterase inhibitors on human neutrophll functions and levels of cAMP and Ca; Naunyn-
Schmiedebergs Arch Pharmacol 1991, 344, 682-690; Tenor H and Schudt C, Analysis of PDE isoen-
zyme profiles in cells and tissues by pharmacological methods. In “Phosphodiesterase Inhibilors”,
21-40, “The Handbook of immunopharmacology”, Academic Press, 1996; Hatzelmann A et al.,, Enzy-
matic and functional aspects of dual-selective PDE3/4-inhibitors. In “Phosphodiesterase Inhibitors”,

147-160. “The Handbook of Immunopharmacology”, Academic Press, 1996).
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side is separated from the remaining charged substrate on ion-exchange columns. The columns are
eluted directly into minivials, into which 2 ml of scintillator fluid are additionally added, for counting us-
ing 2 ml of 30 mM ammonium formate (pH 6.0).

The inhibitory values determined for the compounds according to the invention [inhibitory concentration
as -log I1Cs (mol/)] follow from the following Table A, in which the numbers of the compounds corres-
pond to the numbers of the examples.

Table A

Inhibition of the PDE4 activity

Compound -log IC,,
1 7.82
2 7.27
3 8.64
4 7.52
5 8.54
7 8.40
8 8.41
9 7.79
10 8.09
11 8.03
12 7.80
13 8.33
14 8.44
15 7.89
16 8.02
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Inhibition of the PDE4 activity (Continuation)

Compound <log IC;,
17 8.13
18 7.49
19 8.59
21 7.35
22 7.27
23 7.5
24 7.48
25 8.87
26 7.46
27 7.3
28 7.61
29 7.28
30 7.94
31 7.8
32 7.45
33 8.23
34 7.89
35 7.43
36 B.78
37 7.92
38 7.47
38 8.87
40 8.65
41 8.03
42 7.43
44 7.58
45 8.04
46 7.16
47 7.33
48 7.67
49 7.17
50 7.98
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1. A compound of formula |,

R20 R13

in which

R1 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,

R2 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,

or in which

R1 and R2 together are a 1-2C-alkylenedioxy group,

R3  is hydrogen or 1-4C-alkyl,

R31 is hydrogen or 1-4C-alkyl,

or in which

R3 and R31 together are a 1-4C-alkylene group,

R4  is hydrogen or 1-4C-alkyl,

R& is hydrogen,

R51 is hydrogen,

or in which

R5 and R51 together represent an additional bond,

R6 is O-R7, S-R8, C(0)-R9, CH2-R10, S(O),-aryl, O-S(0),-R11, pyrrolidin-1-yl, pyrrolidin-1-yl-2-
one, pyrrolidin-1-yl-2,5-dione, piperidin-1-yl, piperidin-1-yl-2-one or piperidin-1-yl-2,6-dione,
where

R7 s 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl, 1-4C-alkoxy-1-4C-alkyl, aryl or phenyl-1-4C-alkyl,

R8 is hydrogen, 1-4C-alkyl, 1-4C-alkyicarbonyl, arylcarbonyl, ftrifiuoromethyl, difluoromethyl, tri-
chloromethyl or phenyl,

R9 is 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyimethyl, 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl,
4-methylpiperazinyl, 4-morpholinyl or aryl,

R10 is hydroxyl, halogen, cyano, carboxyl, 1-4C-alkoxy, phenoxy, 1-4C-alkoxycarbonyl, aminocar-
bony/, mono- or di-1-4C-alkylaminocarbonyl, N(R15)R16 or 1-4C-alkylcarbonylamino, and
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aryl is phenyl pyrldyl or R12-substituted phenyl where

R12 is hydroxyl, halogen, carboxyl, nitro, amino, cyano, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy,
1-4C-alkoxycarbonyl, 1-4C-alkylcarbonylamino, 1-4C-alkylcarbonyloxy or aminocarbonyl,

R13 is hydrogen, hydroxyl, halogen, cyano, nitro, amino, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy,
completely or predominantly fluorine-substituted 1-4C-alkoxy, phenyl, phenyl-1-4C-alkyl,
C(0O)-0OR14, C(0O)-N(R15)R16, N(R17)R18, S(0),-R19, S(O)N(R15)R16 or has one of the
meanings of R6, where

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

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

R16 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl or aryl,

or where R15 and R186, together and including the nitrogen atom to which both are bonded, represent
a 1-pyrrolidinyl, 1-piperidinyl, 1-piperaziny), 4-methylpiperazin-1-yl, 1-hexahydroazepinyl or 4-
morpholinyl radical,

R17 is hydrogen, 1-4C-alkyl, S{O),-R19 or S(O).-aryl,

R18 is 1-4C-alkyl, 1-4C-alkylcarbonyl, 3-7C-cycloalkylcarbonyl, 3-7C-cycloalkylmethylcarbonyl,
S(0),-R19 or S(O),-aryl, and

R18 is 1-4C-alkyl,

R20 is hydrogen, hydroxyl, halogen, nitro, amino, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy, completely
or predominantly fluorine-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy,
CHx-R10, carboxyl, 1-4C-alkoxycarbonyl, 1-4C-alkylcarbonyloxy, 1-4C-alkylcarbonylamino or
aminocarbonyi,

or a pharmaceutically acceptable salt, an N-oxide, or a salt of an N-oxide of this compound.

2. A compound of formula | as claimed in claim 1, in which

R1 is 1-2C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy or completely or predominantly fluo-
rine-substituted 1-2C-alkoxy,

R2 is 1-2C-alkoxy, 3-5C-cycloaikoxy, 3-5C-cycloalkylmethoxy or completely or predominantly fluo-
rine-substituted 1-2C-alkoxy,

R3  is hydrogen,

R31 s hydrogen,

R4  is hydrogen or 1-2C-alkyl,

RS  is hydrogen,

R51 is hydrogen,

or in which

R5 and R51 together represent an additional bond,

R6 is O-R7, S-R8, C(O)-R9, CH,-R10, SOzaryl, O-S(0),-R11, pyrrolidin-1-yl, pyrrolidin-1-yl-2-one
or pyrrolidin-1-yl-2,5-dione, where

R7  is 3-7C-cycloalkyl, 3-7C-cycloalkyimethyl, 1-4C-alkoxy-1-4C-alkyl, aryl or phenyl-1-4C-alkyl,

R8 is hydrogen, 1-4C-alkyl, acetyl, phenylcarbonyl, trifluoromethy! or phenyl,



10%%& ()-,- i 109%9%& ()-,-i 10%%& ()-,- i 10%10/&'()-rEEEEEEEEX)j%p[ZOGS

10%%&' ()-,-1 10%Q%& ()-,- i 10%Q%& ()-,-i 10%%& ()-,- EEEEEEEEp

10%q%& ()-,- i 109%Q%& ()-,-1 109%Q%& ()52;- i 109%Q%& ()-,-i

10%%&' () -, - EEEEEEEFSW/MBI 10%Q%&' ()-,-i 109%Q%& ()-,- i 109%Q%& ()-,-i

10%%& ()-,- i 109Q%&' ()-, - FFF FFFFFxX@B i 10%%& ()-, -1 10%g%& (R ="
R9 is 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl, 1-piperidinyl, 1-piperazinyl, 4-methylpipe-

razinyl, 4-morpholinyl or aryl,

R10 is halogen, carboxyl, 1-4C-alkoxy, phenoxy, 1-4C-alkoxycarbonyl, aminocarbonyl, mono- or di-
1-4C-alkylaminocarbonyl, N(R15)R16 or 1-4C-alkylcarbonylamino, and

R11 is 1-4C-alkyl, mono- or di-1-4C-alkylamino or aryl,

aryl is phenyl, pyridyl or R12-substituted phenyl, where

R12 is halogen, carboxyl, nitro, amino, cyano, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,

R13 is hydrogen, hydroxyl, halogen, cyano, nitro, amino, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy,
completely or predominanily fluorine-substituled 1-4C-alkoxy, phenyl, phenyl-1-4C-alkyl,
C(0)-OR14, C(O)-N(R15)R16, N(R17)R18, S(0),-R19, S(0O),-N{R15)R16 or has one of the
meanings of R6, where

R14 s hydrogen or 1-4C-alkyl,

R15 is hydrogen or 1-4C-alkyl,

R16 is hydrogen, 1-4C-alkyl or aryl,

or where R15 and R16, together and including the nitrogen atom to which both are bonded, are a
1-piperidyl, 1-piperazinyl, 1-methylpiperazin-4-yl or 4-morpholinyl radical,

R17 is hydrogen, 1-4C-alkyl, S(O),-R19 or $(O),-aryl,

R18 is 1-4C-alkyl, 1-4C-alkylcarbonyl, 3-7C-cycloalkylcarbonyl, 3-7C-cycloalkylmethylcarbonyl,
S(0)2-R19 or 8(0);-aryl, and

R19 is 1-4C-alkyl,

R20 is hydrogen, hydroxyl, halogen, nitro, amino, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy, completely
or predominantly fluorine-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkyl-methoxy,
carboxyl, 1-4C-alkoxycarbonyl or 1-4C-alkylcarbonyloxy,

or a pharmaceutically acceptable salt, an N-oxide, or a salt of an N-oxide of this compound.

3. A compound of formula | as claimed in claim 1, in which

R1  is 1-2C-alkoxy,

R2 is 1-2C-alkoxy,

R3, R31, R4, R5 and R51 are hydrogen,

R6 is O-R7, S-R8, C(0)-R9, CH,-R10, S(O),-phenyl, 0-S{0),-R11, pyrtolidin-1-yl, pyrrolidin-1-yl-2-
one or pyrrolidin-1-yl-2,5-dione, where

R7  is 3-6C-cycloalkyl, 3-5C-cycloalkylmethyl, 1-2C-alkoxy-1-2C-alkyl, ary! or phenyl-1-2C-alkyl,

R8 is phenyl,

R9 s 1-4C-alkyl, 3-5C-cycloalkylmethyl, 1-piperidinyl or aryl,

R10 is halogen, 1-4C-alkoxycarbonyl or N(R15)R186, and

R11 15 methyl or 4-methylphenyl,

aryl is phenyl, pyridyl or R12-substituted phenyl, where

R12 is 1-4C-alkyl, 1-4C-alkoxy, halogen, nitro or cyano,

R15 is 1-4C-alkyl, and

R16 s 1-4C-alkyl, or where
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1- plperazmyl, 1-methylpiperazin-4-yl or 4-morpholinyl radical,

and in which either

R13 is hydrogen, 1-4C-alkoxy, completely or predominantly fluorine-substituted 1-2C-alkoxy, or
1-4C-alkylcarbonylamino and

R20 is hydrogen,

or

R13 s hydrogen and

R20 is 3-5C-cycloalkoxy or 3-5C-cycloalkylmethoxy,

or a pharmaceutically accepiable salt, an N-oxide, or a salt of an N-oxide of this compound.

4, A compound of formula | as claimed in claim 1, in which

R1  is 1-2C-alkoxy,

R2 is 1-2C-alkoxy,

R3, R31, R4, R5 and R51 are hydrogen,

R6 is O-R7, S-R8, C(0)-R9, CH,-R10, S(O)-phenyl, O-S(0),-R11, pyrrolidin-1-yl or pyrrolidin-1-yl-
2-one, where

R7 is cyclobutyl, cyclopentyl, cyclopropylmethyl, 2-methoxyethyl, phenyl, 4-methoxyphenyl, benzyi,
phenethyl or pyridyl,

R8 s phenyl,

R9  is methyl, ethyl, isobutyl, cyclopropylmethyl, 1-piperidiny! or aryl,

R10 is methoxycarbonyl, morpholin-4-yl or 1-methylpiperazin-4-yl, and

R11 is methyl or 4-methylphenyi,

aryl is phenyl, pyridyl or R12-substituted phenyl, in which

R12 is methoxy, halogen, nitro or cyano,

and in which either

R13 is hydrogen, methoxy, ethoxy, diflucromethoxy or acetylamino and

R20 is hydrogen,

or

R13 is hydrogen and

R20 s cyclopropylmethoxy,

or a pharmaceulically acceptable salt, an N-oxide, or a salt of an N-oxide of this compound.

5. A compound of formula | as claimed in claim 1, in which

R1 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,

R2 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,

or in which

R1 and R2 together are a 1-2C-alkylenedioxy group,

R3  is hydrogen or 1-4C-alkyl,
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1250 qu & r?ydroxyl halogen, carboxyl, nitro, amino, cyano, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy,

1-4C-alkoxycarbonyl, 1-4C-alkylcarbonylamino, 1-4C-alkylcarbonyloxy or aminocarbonyl,

R13 is hydrogen, hydroxyl, halogen, cyano, nitro, amino, 1-4C-alkyl, trifluoromethyl, 1-4C-alkoxy,
completely or predominantly fluorine-substituted 1-4C-alkoxy, phenyl, phenyl-1-4C-alkyl,
C(0)-OR14, C(O)-N(R15)R16, N(R17)R18, S(0),-R19, S(0),-N(R15)R16 or has one of the
meanings of R6, where

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

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

R16 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethyl or aryl,

or where R15 and R16, together and including the nitrogen atom to which both are bonded, are a
1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl, 4-methylpiperazin-1-yi, 1-hexahydroazepinyl or 4-mor-
pholinyl radical,

R17 s hydrogen, 1-4C-alkyl, S(0),-R19 or S(0),-aryl,

R18 is 1-4C-alkyl, 1-4C-alkylcarbonyl or S$(0),-R19 or S(O),-aryl, and

R19 is 1-4C-alkyl,

R20 is hydrogen, hydroxyl, halogen, nitro, amino, 1-4C-alkyl, trifluormethyl, 1-4C-alkoxy, completely
or predominantly fluorine-substituted 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy,
CH»~-R10, carboxyl, 1-4C-alkoxycarbonyl, 1-4C-alkylcarbonyloxy, 1-4C-alkylcarbonylamino or
aminocarbonyl,

or a pharmaceulically accepiable salt, an N-oxide, or a sall of an N-oxide of this compound.

6. A compound of formula | as claimed in claim 1, in which
R1 is 1-2C-alkoxy,
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7. A compound of formula | as claimed in claim 1, which has the same absolute configuration in
positions 4a and 10b as the compound {-)-cis-1,2-dimethoxy-4-(2-aminocyclohexyl)benzene having

the optical rotation [a] 23 =.58.5° (c = 1, ethanol), which is used as a starting material.

8. A method for treating an illness treatable by administration of a PDE4 inhibilor in a patient com-
prising administering to said patient in need thereof a PDE4 inhibiting amount of the compound of
formula | as claimed in claim 1.

9. A pharmaceutical composition comprising at least one compound of formula | as claimed in

claim 1 together with pharmaceutically acceptable excipients and/or vehicles.

10. A method for treating an airway disorder in a patient comprising administering to said patient in

need thereof a therapeutically effective amount of the compound of formula 1 as claimed in claim 1.



