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PCT/ EP97/ 06096. BENZONAPHTHYRI DI NES ‘AS BRO\ICHI AL THERAPEUTI CS Fi el d of
application of the invention The i'nvention relates to novel

6- phenyl benzonapht hyri di nes which are used In the pharmaceutical industry
for the production of nedi caments. Known technical background DE-A 21 23
328 and USP 3, 899, 4BENZQNABHTHYRIINESsAS BRONSHIALCYHEBAREIMIASYr i di nes which are
di stingui shed by marked inhibition of blood platel et aggregation. EP 247
971 and WD 91/17991 di scl ose 6-phenyl - benzonapht hyri di nes for the
treatnment of inflammuatory airway disorders. Description of the invention It
-has ndield etapydlicatioh ofthe inveptibnl | owi ng conpounds of the fornula | which-are
described in greater detail and differ fromthe conpounds of EP 247 971 or
Wp91117991, in particular, by the substitution on the 6-phenyl ring, have
sur pr iTherigveatioh felates touhqvel ?-pawmnayemubyrﬂmpmqhe@re userk in thecpharmoacettinad

rel at. uEt{i&ﬁPtﬁQ%U?ﬂ&l fofmﬁnc%tﬂéﬂ&" a l NHJerr] in wiich Rl i's
1-4C al kyl", R2 ydrox 1-4C al koxy, 3-7C- cycl oal koxy,

3-7C-cycl oal kyl met hoxy or 1-4C-al koxy which is conpletely or predom nant | y
subst ikréweCteEhhiédl Batkdiundy er r ] I s hydroxyl, 1-4C al koxy,

3-7C-cycl oal koxy, 3-7C cycl oal kyl met hoxy or 1-4Cal koxy which is conpletely
or predom nantly substituted by fluorine, or in which R2 and R3 toget her
are a DE-221aB8gs embdSP 3)899,494IdesciMecsubjtituted benzangphhyyidinesashichodre distinguished

S U0 SR NnibNGH b wibdi el EoregiliSH. e 247471 Hla %8 Y7001 disclose 6-pheny-

benzonaphthyridines for the treatment of inflammatory airway disorders.

Description of the invention

It has now been found that the following compounds of the formula | which are described in greater
~ detail and differ from the compounds of EP 247 971 or W091/17991, in particular, by the substitution
on the 8-phenyl ring, have surprising and particularly advantageous properties.

The invention thus relates to compounds of the formula |
R1

in which
Rt . is 1-4C-atkyl, :
R2 is hydroxyl, 1-4C-alkoxy, 3-70—cycloalkoxy. 3—7C—cycloalkytmethoxy or 1-4C-atkoxy which is
' completely or predominantly substituted by fluorine,
R3 is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or 1—4C-alkoxy which Is .
completely or predommantly substituted by ﬂuonne
or in which - R
"R2 and R3 together are a 1-zc-atkylenedloxy group.
R4 is a phenyt radical which is substituted by RS and R6, where



W&i;%g& Ihydroxyl , hal ogen, nitro, 1-4C- alkyl, lkﬁt'i‘fp‘g;@%ﬁg*koxy

1 4C— aI ko s COR7 or COR8, where R7. IS hydro

3-7C-cycl oaI koxy or 3-7C-cycl oal kyl met hoxy and R err] is N(R31) R82,
where R81 and R82 independently of one-&nother are hydrogen, 1-7C al kyI,
3-7C-cycl oal kyl or 3-7C-cycloal kyl mnethyl,. or where R81 and R82, together

ind I nRS ugl BG &l’ﬁgemhﬁd@@ﬁmaﬁgﬂﬁ@ }’]mg@kybﬁmbo@?&hhfﬁz@ﬂ@rallﬁ&f a | radi cal
pyrrolidin exahydr oazepi nyl or mor phol'i nyl radical,
and t %he § q’§}8gbgﬁ@s$’xﬁf8rrpounds 1-4C- Al kyl represents a straight-chain
or br aRT hedislytirpkyl,rfagit-atkbxyh a:s7Crayclbatkaxy4r 83 Clnydoalkymethodpandpl es whi ch nay be
ment i d tVal g r opyl
ond | R o 2y GBRRRY Were W37 Bt ep SRty pt ] drghdh o mBreBRY, 176 30
radi cal s \/\h&&ﬁ-cytlﬂal&dlm 517@rpypl9alkﬂmeﬂ)xlygewhm8ﬁ1 apd RB2,i togﬁlertandmg:ludmhhe n or
branched al e
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mentioned are P'SObUt OXY. "sec- but OXy. oxY,
i sopr opoxy &rfmomheinyta@icdl, t he et hoxy and net hoxy radi - cals.

3- 7C- Qi t6 leteity of tRé¥eBRPbndsf Or exanpl e, cycl opropyl.oxy, cycl obutyl oxy,
cycl opentyl oxy, cycl ohexy- | oxy and cycl oheptyl oxy, of which
cycl opropyl oxy, cycl obutyl oxy and cycl opentyl oxy are preferred.

3- 7|c- Cy-4Cdditykrepresertoa ytlraigmmhala ot brandhed alkytaagitad havinect Rr mdnfmddi@atamples
oyel SE‘B%WE%PWW o ol B S OO R AR 0P e, praepbing

cycl oppettandrostpyl sadicals: ef erred. As 1-4C Al koxy which |'s conpletely or

predom nantly substituted by fluori ne the 2,2, 3,3, 3-penta- fluoropropoxy,
t he perflu r oet hox the 1,1, 2 2- tetrafluoroethox t he

1,2, 2- HEAKY & pis ragigals mhlch {Roaddjtion-e the gxvaem a}sm- {cPRtain & Styaight-chain or
2, 2, 2- prahdhled alkgiehdica avind titds efrbonadibris. Exampies Whish ma;eb&mmohadh@ahébutwr ex-

o B e b BB P by o R o

_ (-OCI—QGI&ZHZ O). Halogen within the neaning of the invention Is fluorine,
chlorine or bromne. 18C Al koxy represents radicals, which, in addition to
t he ox%/gen atom contain a straight-chain or branched al kyI radi cal having

| to g3¢adyshealkexyrfepressnisyitrexampieceycieRiPPYexyrayRiqbytyloay, syelonantyloxny: gyclohewyy
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| sobut oxy, sec-butoxy, tert-
3-7C-Cycloalkylmethoxy represents, for example, cyclopropyimethoxy, cyclobutylmethoxy, cyclopen-
tylmethoxy, cyclohexylimethoxy and cycloheptylmethoxy, of which cyclopropylmethoxy, cyclobutyl-
methoxy and cyclopentylmethoxy are preferred.

" As 1-4C-Alkoxy which is completely 'or predominantly substituted by fluorine, the 2,2,3,3,3-penta-
fluoropropoxy, the perfluoroethoxy, the 1,1,2,2-tétrafluoroethoxy, the 1,2,2-trifluoroethoxy, the trifluo-
romethoxy, in particular the 2,2 2-tr|ﬂuoroethoxy, and preferably the difluoromethoxy radicals, for ex-
ample, may be mentioned.

1-26-Alkylenednoxy represents for example the methylenedloxy (-O-CHZ-O-) or the ethylenedloxy radi-
cal (-O-CHTCHz-O-) o

Halogen within the meaning of the invenﬁon is fluorine, '_chlorine or bromine,
1-8C-Alkoxy represents radicals, which, in addition to the oxygen atom, contain a straight-chain or

branched alkyl radical having 1 to 8 carbon atoms. Examples which may be mentioned are the octy-
loxy, heptyloxy, hexyloxy, pentyloxy, methylbutoxy, ethylpropoxy, butoxy, isobutoxy, sec-butoxy, tert-
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- PCT/ EP97/ 06096 . -3- butoxy, propoxy or, preferably, the isopropoxy, ethoxy
or nethoxy radical. 1-7C Al kyl represegts strai ght-chain or branched al kyl
radicals having | to 7 carbon atons. Exanples which may be nentioned are
the heptyl, isoheptyl (5-nethy /hexyl?l_| hexyl , isohexyl (4-methylpentyl),
neoh ebulaxy( BromaxyiofdréforaBi e Jsorigrey pthoxses ety radicaket hyl butyl ), neopent yl
(2, 2- dlnethylpropyl) butyI obutyl sec-butyl, tert-butyl, propyl,

|sopro |, eth or nethy cloal_k represents the
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cycl ojgetiuiyt,rsetc-hytyl, tencbuty),airenyd rigoptomt htylylorﬁtatmataﬂsalsalts of conpounds of the

forrmula | - depending on substitution - are all acid addition salts or all
salts with bases. The pharmacol ogically tolerable salts of the inorganic
and o¥-genfiysioalkyl depreseatsiaa exslopirpyloAxplabulyl Gydepentyl, syioheny pr Axpjohptyl radical.
particularly mentioned. Those suitable are, on the one hand, water-sol uble
and water-insol uble acid addition salts wth acids such as, for exanple,

hydr o3-7etfysioakylmeihyl reptesents,a Hiethy! mdical whisfhis suestitutedby; epe of ther ahoverpentioned
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acid, tartarl c acid, enbonic acid, stearic acid, toluenesul fonic acid,
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the invention on an industrial scale, are

t he conpounds accor
conveF‘i" 'By?dr?{‘éa'bﬁfff’ﬂ’aﬂ‘g’l @qpeaq“vs/o'e yhetherd mogoq or polybasipAdiig Songediad and dene
per sopertiinigl dnavhidhrsalt sdesiréd - ifan @geimolar hoamitgtios fatie ok orvdiftaing tidiegfronnnpounds  of
the invention as well as their salts may contain, e.g. when isolated in

crystalline form varying .amounts of solvents. Included within the scope of
t he On the other hand - for example in the case of carboxyl substitution - salts with bases are also suit-

_.,able. Examples of salis with bases which may be mentioned are alkali metal (Jithium, sodium, potas--
sium)’or calcium, aluminum, magnesium, titanium, ammonium, meglumine or guanidinium salts,
where here too the bases are employed in salt prepalfation in an equimolar quantitative ratio or one
differing therefrom.

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

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



I nventi o§3§5%1t25§ref ore all solvates and In particular all "Eu’ﬂ: @qﬁ?éof the

conpound ormula | as well as all solvates and In partic

hydrates of the salts of the conpounds of formula 1. WO 98/ 21208

PCT/ EP97/ 06096. -4 - Conpounds of the-flernmula | to be enphasi zed are those
in which R Is 1-4C-al kyl, R2 I's 1-4C- al koxy, 3-7C-cycl oal koxy,
3-7C-cycl oal kyl met hoxy or 1 2C-al koxy which Is conpletely or predom nantly
substituted by fluorine, is 1-4C-al koxy, 3-7C-cycl oal koxy,

3-7C 69@P@Hﬂﬁ9ﬂﬁéf‘ﬁ@%?'é‘? belern@aaqzaq)ary tygse émwhich conpl etel y or predoninantly
subst gf ut egg-pyc.faik rine, R4 s a phenyl radi cal which is substituted by

R5 d R6, hal t 1-4C- al kyl
e S 7SR SR e o
_hydrN?xylls Rgrpi@dahih@mmsuﬂs't“(ﬁteqﬂswmahdwxy or 3-7C-cycl oal kyl EEt hoxy and R8
is ragen,
1576 Byl ustaiosy, B RfoaRe, s LB ERARA e pRLororc-BRP Hiler 6 BortbiER e,
t oget her andpnedohiuaiﬂygubs’t@teﬂhyrftugme.atomto whi ch both are bonded, are a
1-pi pRY dylisaﬂhéﬁ??ﬁd\bféi%ﬁ:ﬁ%os B&ltut@dbf‘RﬂEﬁdDﬁé"vlhere”yl radical, and the salts

of these conpounds. I ment e conpounds of the formuila | to be
emphaRSzed 'Sdiyé"qgﬁbsb’d@&'fp'!ﬁﬂgﬁg- nitrp, N‘FPC‘F\"MQI‘""”WW"M ord-4G4-Risexy, R2 is
1- AC- gbkoxys cO-R¥or-ReAMePxY, 3-7C-cycl oal kyl met hoxy or 1-2C-al koxy which

I s coqppl et om ha titute uori.ne, I's
1-4C kox?s‘yyﬁ'”fl‘pé%r%’%g&bg%%?% 36'29 R‘?}l"ﬁkv'ﬁt&&&?’%?“ -2C-al koxy whi ch
i sdcoR}aI \(/a\;] ¢3 M(RE1)RB2 shhaterRBt and Bammuependadlyhi! ohé¢ andthereare Rydrogen| 3-78-gueny|

i ca [ [ r
oy - AR L SR &y Wheee K o R, cogbhol Y Bdog the g
is COR7 omnwmomnuhwhmmh are btmdh@fdw)a9+Plpemd)$0:|aﬁxahvdwaz®im0wmomleoxy
or 3-7C cyghpakikyl met hoxy and .

and the salts of these compounds.

One embodiment of the compounds of the formula | to be emphasnzed are those compounds in Wthh
R1 is 1-4C-alkyl, :
R2 is 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7cécycloalkylmethoxy or 1-2C-alkoxy which is completely
or predominantly substituted by fiuorine,
R3 is 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloatkyimethoxy or 1-2C-alkoxy which is completely
_or predominantly substntuted by fluorine,
R4 isa phenyl radical which is substituted by RS and RS, where
R5 - is hydrogen, hydroxyl, helogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,
' R6 ' is CO-R7 or CO-R8, where ' |
R7 is hydroxyl, 1-8C-alkoxy, 3-7C-cycloalkoxy or 3-7C-cycloalkylmethoxy and _
R8: s N(R81)R82, where R81 and R82 independently of one another are hydrogen, 1-7C-alkyl,
' 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl, or where R81 and R82, together and including the
nitrogen atom to which both are bonded, are a 1-piperidyl or 1-hexahydroazepiny! radical,
- and the salts of these compounds.

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

R1 is methyl
R2  is 1-4C-alkoxy, 3-7C-cycloalkoxy or 1-20-alkoxy which is completely or predommantly substi-
- tuted by fluorine, :

- R3 is 1-4C-alkoxy, 3-7c-oycloalkoxy or 1-2C-alkoxy which is completely or predominantly substi-
tuted by fluorine,



R8 i S W@ FBARMB2, where R81 and R82 | ndependently of one EGTERIGI0606e -
hydrogen, 1-7Cal kyl, 3-7C cycl oal kyl or 3-7C-cycl oal kyl nethyl, or where
RBI and R82, toget her and i ncl udi ng the nitrogen atomto which both are
bonded, are a 1-piperidyl or 1-hexahydroazepinyl radical, and the salts of

t hese corrpounds Conmpounds of the fornula | particularly to be enphasized
are tRbse is piignyiiadipal which ds supstiiyted b5 and RE, wheteC- al koxy, 3- 7C-cycl oal koxy

or 1-@&- al lQyirodb, Hdrosyl CRABaRYEIN -40-alkegdoni nant |y substi- tuted by
fluorine, qgg ﬁ@r\ ? %’a oxy? 3- 7C—cyc’él90al koxy or 1-2C-al koxy which is

conpl B el y'scFro'Wélﬂ&ﬂ ﬁ%mhefﬁ substi- tuted by fluorine; WO 98/ 21208
PCT/ ERB7/ 0&0@6mxy|51-8084(0xyot$-7a-cpds\ﬁ1§dxyaﬁﬂl cal which is substituted by R5

and er h 4C- al -4C-

o oy "o WEERRe2, et W S e TRy Oiong Pl ord doae R7EMAf oy
and R8 B ChiyeIoalkiRg 8t whbrerR81mtd R87, tagether rademildmgtthgl nitdogematomniotwidch ar e
hydr ogen, t oget her and
i ncl udi ng E’ tzgr@%ﬁg%%r%? egiﬁahpﬂ#%%c{rﬁﬂepmg%géﬁﬂh are Jagﬁ%-' pi peridyl,
“1- hexandthe sallsqbthese cempaunﬂﬁr pholinyl radical, and the salts of these
conpounds. One enbodi nent of the corrpounds of the f or mul a I particul arI y to

be errBhaS| zed are those com. paunds in whi I s net
14C- aPROLPodmeat f e SaMPgYRAS S the ?@“QPH&W‘%F%FP Pe eE'B'fﬁﬂ’éP @reythefe com-
- pr edopaundsitnlwhigtubsti - tuted by fluorine, R3 is 1-4C- al koxy,

3-7C ¥c| oal kqﬁ or 1-2C-al koxy which is conpl-etely or predom nantly

subst ™ t utd8® é fluorine, R4  is a phenyl radical which is substituted

by R5R2nd R61-404aliory, RS C-cydiaaikoxyl potr20-alkxyiwhirly is, coinple®hynbiqredominabtiv ulstik ox y,
tuted by fluorine,

R3 is 1-4C-alkoxy, 3-7C-cycloalkoxy or 1-20-alkoxy which is completely or predomlnantly substi-

tuted by fluorine, :

R4 is a phenyl radical which is substituted by R5 and R6, where
RS is hydrogen, hydroxyl, 1-4C-alkyl or 1-4C-alkoxy,
R6 is CO-R7 or CO-R8, where
R7 is hydroxyl, 1-8C-alkoxy or 3-7C-cycloalkoxy and
R8 is N(R81)R82, where R81 and R82 independently of one another are hydrogen, 1-7C-alkyl or
3-7C-cycloalkyl,
_ and the salts of these compoﬁnds.

Preferred compounds of the ft;rrhula | are those in which
Rt is methyl, |
R2 is methoxy or ethoxy,
R3 is methoxy or ethoxy,
R4 is a phenyl radical which is substituted by R5 and R6, where
'_RS is hydrogen, - |
R6  Is CO-R7 or GO-R8, where
R7  is hydroxy! or 1-8C-alkoxy and . o .
RS is N(R81)R82, where R81 and R82 independently of one another are hydrogen or 1-4C-alkyl
or 5-7C-cycloalkyl, or where R81 and R82, together and mcluding the nitrogen atom to which
. both are bonded, are a 1-piperidyl, 1-hexahydroazepiny! or 4-morpholmyl radical,
and the salts of these compounds.

- One embodiment of the preferred compounds of the formula | are those compounds in which



CO- R8, where R7 |'s hydroxyl , 1-8C al kqxy
3- 7C—cyc|v&>lgézx§§and R8 s N(RBI)R82, where R81 and R82 Inc’jﬁg‘gﬁgoently of

one anot her are hydrogen, 1-7C-al kyl or 3-7C-cycloalkyl, and the salts of
t hese compounds. Preferred conmpounds ofé4he fornula | are those in which Rl

Is methyl, R2 I's met hoxy or ethoxy, R3 I's met hoxy or ethoxy, R4 S
a phepz)il %}ngglbIMi ch is substituted by R5 and R6, where R5 S
hydr ogen, s COR7 or COR8, where R7 i s hydroxyl or 1-8C-al koxy

and R&2  jismeihoe 9Teoxyiher e R81 and R82 independently of one another are

hydroggn ofis dethexpbiethoxyr 5- 7C cycl oal kyI or where R81 and R82, together
and i ncl ud|n the nitro en atom.t o whi oth are bonded, -are a

| - pi p&Ai dyI|s phenl dical i3, sthsfitutgd b)iR?lﬁ" R8I WRRI® radical, and the salts of
t hese rgonpasingiegesne enbodi nent of the preferred corrpounds of the formula I

are t ds. 1 WD 98/ 21208
PCT/ E%&?/ Og.bgg)%"ﬁ%rc%%a wﬁer% met hyl, R2 I s net hoxy or ethoxy, R3 S
met hoW or iebydoooy| orRABC-alkowandphenyl radical which is substituted by R5 and

Egdr oxyIr eo rl?’slsm(%aé5 F@?{W&Q% ’aﬂgﬁm “\dbéﬁ{f?%@) If?gée %er em\@?o eﬁr%%c-bﬁty!

mdep@ﬂ@&!\?tﬁaﬂﬁseffth@ﬁ?émmﬂsﬂmr are hydrogen or 1-4C-al kyI and the salts of
t hese conpounds.

Particularly preferred compounds of the formula | are those in which

R1-  is methyl, "

R2 is ethoxy,

R3 is methoxy or ethoxy,

R4 is a phenyl redical which is su_bstitut_ed_by R5 and R6, where

RS is hydrogen, T

R6 is CO-R7 or CO-R8, where

- R7  is1:4C-alkoxy and : :

RS is N(R81)R82 where R81 and R82 independently of one another are 1-4C-alkyl or 5-7C-cyclo- -
alkyl, or where R81 and R82, together and including the nitrogen atom to which both are
bonded, are a 1-piperidyl or 1-hexahydroazepinyl radical,

and the salts of these compounds.

The compounds of the formula 'I'are chiral compoonds having chiral centers in positions 4a and 10b

- Numbering:

“The invention therefore includes all conceivable pure diastereomers and pore enantiomers and mix-
tures thereof in any mixing ratio, including the racemates. Preferred are those compounds of the for-
mula | in which the hydrogen atoms in positions 4a and 10b are in the cis position relative to one an- .

other. The pure cis enantiomers and their mlxtures in any mlxing ratio and including the racemates are
particularly preferred here.



Parti cul awbwspraegerred conpounds of the formula | are t hos@OGHERFTIOGIWOR! -

Is nmethyl, R2 I s ethoxy, R3 i's methoxy or ethoxy, R4 I s a phenyl
radi cal which I's substituted by RS and ,R6, where R5  is hydrogen, RB
is COR7 or COR8, where R7 is 14Cal’koxy and R8 I's N(R81) R82, where

R81 and R82 | ndependently of one another are 1-40-al kyl or 5-7C cyclo-
al kyl Pampulameprefensq imthis ceBpection gee these egrapduAds ofdhe dermuia lnmwblgmsamﬁm o)
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and m x- tures thereof in any mxing ratio, including the racenates.
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conpo drO5dk&4 fronphi ch in positions 4a and 10b have the same
absol 3%%@on?$gﬁrét|§on as 0 e conmpound (-)-cis-4-am no- 3- §3 4- di nmet hoxy-

pheny I°§5-%QWWY‘ET(WP@PWCHPWMW%MGHM havisis. 1Opbe rebenzpls b8k on [ a]
[err] naphthyfidieer r] (c-1, methanol ) WhICh can be enployed as a starting

R MR IR i g Bk b R

st ar t iffglnaptpeidings (- ) - Ci s- 4- Ami no- 3- (3, 4- di et hoxyphenyl - met hyl pi peri di ne

() ci e bRy s Renbly Hscprapyomin °gﬁf§>f>3v'pfew%mff"¥'per Adpiomnece

" di hydrhydiobenzoftii1,floaphimiriding) and are sel ected from
cis-8,9-Diethoxy-6-(4-dibutylaminocarbonylphenyl)-2-methyl-1,2,3,4,4a 10b—hexahydrobenzo[c][1 6]

* naphthyridine;

- cis-8,9-Diethoxy-6-[4-(hexahydroazepin-1 -y!-carbonyl)phenyl]-2-methyl-1 23,4 4a.1 Ob-hexahydro-
benzolc][1,6]naphthyridine;
cis-8 9-Dlethoxy-a-[4-(plpendm-1-ylcarbonyl)phenyl]-z-methy! -1,2,3,4,4a 10b—hexahydrobenzo[c][1 6]
naphthyridine; :

: cls-Q-Ethoxy-s-methoxy-s-(4-diisopropylaminocarbonylphe_nyl)’-2-methyl-1,2,3,4,4a,1 Ob-hexahydro-
benzofc][1,6]naphthyridine; '
cis-Q-Ethoxy-s-methoxy-6~(4-'dibutylaminocarbonylphenyl)-z-methyl-1 ,2,3.4,4a.10b—hexahydrobenzo-

. [c][1.6]naphthyridine; : : -
: ds-9-Ethoxy—8-rhethoxy—6-{4—(hexahydroazepin-1-yl-parbonyl)phenyll-z-methyl-‘l ,2,3,4,4a,10b-hexa-
' hydrobenzo[c][1 ,8Inaphthyridine;
cls-s-Ethoxy-B-methoxy-G-[4-(p1peridm- -yl-carbonyl)phenyl]-z-methyl-1 2,3,4,4a,10b-hexahydro-
benzo[c][1 ,6]naphthyridine
and the salts of these compounds

The enantiomers can be separated in a known manner (for example by preparation.and separation of
. corresponding diastereoisomeric compounds) or by stereoselective synthesis methods. Such separa-
tion processes and -synthesis methods are described, for example, in EP 247971 and in

. DE4217401. |

The invention further relates to a process for the preparation of the compounds of the formula 1, in .
which R1, R2, R3 and R4 have the meanings indicated above, and their salts. The process comprises



cis-8,9-9 6- (4-1i sopropoxycar bonyl phenyl) - 2- net hyl - _
,2,3,4,4 g?;r& il%b hexahydrobenzo[cl 6] - napht hyri di ne; JPCTIEP”IOGQ%

Ci s- 8,9-Di et hoxy 6- (4-di i sopropyl am nocar bonyl phenyl ) - 2- et hyl -

,2,3,4,4[ err] -10b- hexahydr obenzo[.c] - ‘[sl' 6] napht hyri di ne;

ci s-8, 9 Di et hoxy- 6- (4-N-cycl ohexyl - N-1i sopropyl am nocar bonyl phenyl ) - 2- et hyl
-1, ZsuBjeéting[cdmpburlilof the Xarmutayiir obenzo[ c] [ 1 , 6] napht hyri di ne

ci s- 8, 9-Di et hoxy- 6- (4-di butyl am nocaﬁ?onyl phenyl) 2- met hyl -

,2,3,4,4[err],1 Ob-hexahydrobenzooc| 6] napht hyri di ne;

CI s-8, 9 D et hoxy 6-[ 4- (hexahydroazepnn-1 -y[-carbonyl ) phenyl ] - 2- met hyI
.2, 3,4,4a,1 b-hexahydro- benzo[c]{1l ,
CIS 8, 9- Di et hoxy- 6-[ 4- (@gper' [
,2,3,4,4a, 1 b- hexahydrobeg
CIS 9- Ethoxy 8- met hoxy- 6- (4
,2,3,4,4a,1 b-hexahydro-_lbepze pht hyr| di ne;

ci s-9- Et hoxy- 8- met hoxy- 8#4- %

di butyl am nocar bonyl phenyl) - 2- net hyI 14 3,4, 4a, 10b- hexahydrobenzo- [c][1

, 6] napht hyri di ne; ci s-9- Et hoxy- 8- net hoy :

- 6- 4- (hexahydr oazepi n- 1-yl - carbonyl ) phenyl | -2-nmet hyl -1 | 2, 3, 4, 4a, 1 Ob- hexa-
hydr olbavhioh[R1] R2, Rlﬁandd’phhavprthejmamingsiimi@t& dhoxg,-18 aepcldnondenation -réqutipreanddi n- 1
-yl - C?Epﬁl@bl | thEonVerti n{-ﬂe sa J)un%!s ??thﬁfo‘}mﬂﬁ Ijob%eg?rﬁ@tpﬁﬁ'éﬂ{s B afabifell then

, 6] na I ne an ese conpoun he enantiomers’ can be
separ H-I"é! mmssétswﬁ@wmawmés °f(tf‘%@'@R‘&r‘rﬁl"émsﬁl'nﬁﬁﬁﬂﬁﬁ%{t’?'@ﬂ?“a‘ﬁd separation of
correspondi ng di ast ereoi someric conpounds) or by stereoselective synthesis
met hogs

For ol ied: ok #he B § SPRRBREchb Sy1ed i Ao Ghprainop of PRch™

rel at emlatlmyajqnvatizam For extamplep trepaorrasponding faciti$) earc berphbtaineks froh dolmpotraismafil a 1,

0, il Bhte (R A8 S SabllS0iBH5 SRRy S G B Rl "

al'ts r ocess co
PCT/ ES99p, M@wt@:@jl@m hygralysisperithel soregspendingranaidiesl can be prepared by reaction with

. amines of the formula HN(R81)R82, in which R81 and R82 have the meanings indicated above. The
reactions are expediently carried out analogously to the methods known to the person skilled in the art,

8] napht hyri di ne;
gdr bonyl ) phenyl ] - 2- met hyl -
= naphyyri di ne;

~ e.g. as described in the following examples.

The cyclocondensation is carried out in a manner knewn per se to the person skilled in the art accord-

: ing to Bischler-Napieralski (e.g. as described in J. Chem. Soc.,"l 956, 4280-4282) in the presenee ofa

suitable condensing agent, such as, for example, polyphosphoric acid, phosphorus pentachloride,

phosphorus trichloride, phosphoi'us pentoxide, thiony! chioride or preferably phosphorus oxytrichloride,

- in a suitable inert solvent, e.g. in a chiorinated hydrocarbon such as chloroform, or in a cyclic hydro-

carbori such as toluene or xylene, or another inert solvent such as acetonitrile, or without a further

solvent using an excess of condensing agent, preferably at elevated temperature, in particular at the
bomng temperature of the solvent or condensing agent used.

'Cpmpounde of the fonﬁula i1 in which R1, R2, R3 and R4 have the meanings indicated above are .
aec_esslble from the corresponding compounds of the formula lli



R N [er WOP8213% ch R1, R2, R3 and R4 have the neanings i ndCHRHNve:

a cycl ocondensation reaction and, if desired, then converting the conpounds
of the fornmula | obtained into their salts, or, if desired, then converting
salts of the conpounds of the fornula | obtained into the free conmpounds.
| f desired, conpounds of the fornmula | obtained can be converted into
further conpounds of the for- mula | by dgtivatization. For exanple, the
correspondi ng aci ds can be obtained fromgtonpounds of the formula | in
which R4 is a phenyl radical which is s htuted by R5 and R6, and R6 is
an ester group, by acidic or al kal i ne 'ydrolysis, or the correspondi ng

anm des can be prepared by rd¥ p ) h)the fornul a HN(R81) R82,
in which R81 and R82 have the ng |nn|cated above. The reactions are

skilled in the art, e.g. asR ged in the follomnng exanpl es. The
cycl ocondensation is carried out in a manner known per se to the person
skilled In the_art

0 to Bischler- era as descr.i bed
T o, Towih RAoR2 aha BEHVE teg sy dralbchopre du Tearioh with Smeaiis SEBRARNS! ng
aﬂent mudIRE-CDEX r?lf ahicieRaMab the médn)ﬂghmﬁq:dmr almvaenﬂx n@besmh leaving gioap,drer i de,
0s S f.ric i O C
Dt o SR BB aSiros fRRB G BengBliRtaN s Sied Bir o B R affmeies 25
a chl @mdmttemetﬁldhmardoess Wa@m&amﬂoramntor a$ desgribadcihiJc Chgrdr Bec. €@ bon
such 3971, qbyg?ﬁ,sor xyl ene, or another inert solvent such as acetonitrile,

or without a furfher solvent using an excess of condensing agent,
preferably at elevated tenperature, In particular at the boiling

t enperme afH‘tloﬁ bﬁcn%ﬂ@%etﬂéte%ﬂl@%sdnﬂ ®f pURNdIs %@ﬂate@@ﬂﬁ&ﬁﬁ&ﬁd@ﬁf {hB 9or-

o b e g RSP AR, TP Kofard i 8o Gt °1©

98/ 21 e cis enantiomers of the compounds of the formula lll can be obtained, for example, by the pro-

PCT! ERSZ40909% adefd ik 0 2Pt et Ba® 4690 RO have the meani ngs

I ndi cate ove, actron wt ounds of the for- mula R4-CO X In
whi ch R4 has the neani ng | ndicated above and X is a suitable |eaving group,

pref - cnidliidsor ey @wwnaidmx afeOéithBX@BWh Br cdnbR gr&sareih 8kh&Whn mninder! i ed out
as in the foll ow ng exanpl es ac-
‘The substances according to the invention are isolated and purified in a manner known per. se; for
example by distilling off the solvent in vacuo and recrystallizing the residue obtained from a suitable
solvent or subjecting it to one of the customary purification methods, such as, for example, column
" chromatography on a suitable support material.

e Salts are obtained by dissolving the free oompbund in a suitable solvent, e.g. in a chiorinated hydro-
~ carbon, such as .methytene chloride or 6h|oro_forrh, or a low molecular weight aliphatic alcohol
(ethanol. isopropanol) which contains the desired acid or base, or to whic}i the desired acid or base is
then added. The salts are obtained by filtering, reprecipitating, predipitating with a nonsolvent for the
" addition salt or by evaporating the solvent. Salts obtained can be converted into the free compounds,
which can in tum be converted into ‘'salts, by alkalization or by acidification. In this manner, pharma-

B .co_logically' intolerable salts can be converted into pharmacologically tolerable salts. ..

The following exampies serve to illustrate the invention in greéter detail without restricting it. Further -
' _ compounds of the formula 1, whose preparation is not explicitly desbrlbed, can also be prepared in an

analagous manner or in a manner familiar pér se to the person skilled in the art using customary proc-
ess techniques.



cor di Ng twobsyei2bg Nhom process, the Schotten-Baumann vari an ‘ cri bed
InJ. Chem Soc. (C, 1971, 1805-1808. The preparation of,%Fgé??gﬁga?"

racemate m xtures and of pure cis racemates of conpounds of the for- mula
111 I's described, for exanple, In US papent 3,899,494, in DE-A 21 23 328
and in DE-A 16 95 782. Pure cis enantioners -of the conpounds of the fornula

111 ¢ ' : : o e drsclosed.in EP
0" 2471000 SxRpIR, ARl ool o R 5&;@%\}%@@8@' 10 R0, PRl FS, T SO ey
k nown cjrforaa, MW Jemaleadar weight, |aalswfor ealawated. Tiheecompoundsrmoentiosasiciotis exam-o0 t he
I NVenpjes Bndthir AR 54 8 BreféirbdRibjbdt bPMe ifvemiogBNner known per. se, for exanple
by distilling off the solvent 'in vacuo and recrystallizing the residue
obtained froma suitabl e -solvent or subjecting it to one of the custonmary
purification nmethods, such as, for exanple, colum chromatography on a

sui tabl e support material. Salts-are obtained by dissolving the free
conpound in a suitable solvent, e.g. in a chlorinated hydro- carbon, such
as net hyl ene chloride or chloroform or a | ow nol ecul ar weight aliphatic

al cohol (ethanol, 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, precipitating with a nonsolvent for the
addition salt or by evaporating the solvent Salts obtained can be converted
into the free conpounds, which can in turn be converted Into salts, by

al kalization or by acidification. In this manner, pharma- col ogically

intol erable salts can be converted into pharmacologically tolerable salts.
The foll owi ng exanples serve to Illustrate the invention in greater detai
without restricting it. Further conmpounds of the fornula 1, whose
preparation is not explicitly described, can also be prepared In an

anal agous ‘manner or In a manner famliar per se to the person skilled In
the art using customary proc- ess techniques. WD 98/ 21208 -

PCT/ EP97/ 06096. -10- In the exanples, mp. stands for nelting point, h for
hour (s), RT for roomtenperature, EF for enpiri- cal forrmula, MNfor

nol ecul ar weight, calc. for calculated. The conpounds nentioned in the
exam pies and their salts are a preferred subject of the invention.



VWO 98/ 2 TWOD8/21208 PCT/EP97/06096 .

PCT/ EP97/ 06096. -11 - Exanples Final products 1

| -)-cis-8.9-Di met hoxv- 6- (4- met hoxvcar hogy( phenyl ) - 2-net hyl - 1, 2, 3, 4, 4[err] 1
Ob- hexahydro- benzorcl][1, 61lnapht hyri di ne hvdrochl oride 2.31 g of
(-)-cis-terephthalic acid
N-[3-(3,4-dinethoxyphenyl)-1-nethyﬁ§%§§§%ﬂn-4-y|janide nono- ne- thyl ester
are heated to boiling under reflux for 4 hIn 25 mM of acetonitrile and 3

m of F@QEE&E@E&S oxytrichloride. After distilling off the excess phosphorus

oxytr the residue is partitioned be- tween dichl oronet hane and
sat ur at ed sodi um hydrogencar bonate sol ution. The organi c phase |Is washed

wth yater { 1&&@.@,etums@fnoi@.digmewgﬁ&oamhs@gme@aacb, g.&'.h@,aﬁ&h&ﬁh&aﬁ;due
|'s purified Dy SI 1 ca gel chromatography, e marn produc ractron 1s
separ at ed 28829Igl}:6 yedine hydegehlopide” 5 ) j g residue is dissolved in a

little nmethanol, and the solution is treated with one equival ent of aqueous

ot haddn aPCOTH Rale So33Hs e seipahSonBan-Brhieedi e e g o

obt alh tgtesier areheﬁ&d hy thoitiod) Lader dﬁlu& f&e 4 )1dn @6 anlhaf\vdcewnitrile and mlldi&hdébﬁbmsr ]

. o BBt AR dRASRG SR jexdess phesphas alidndhionaeyblresidte’ls paliiftned

61 52 tweep. dichi@pmethgae rane sapgateshispdiam hysiregeneatbonaty selutjon| e earggnic P%Peisr]
([ err ladhedVainhiaey bnecﬁs@; Sbdhén Eum hiREcdiebAtRIRL Alb S8liaSbadd 18 Puifamy fié

descri bed bel ow, the l om ng title conpounds are obtalned anal ogous
Ex arrppé' oj_lronzatography, the maln product fraction is separated and this Is concentrated. The soli resldue

gb ) hc fsScrl:?ngfe@lulifat!tt&XMeﬁalﬁo'i Gmthﬁwmamge e htel vl dne?equm:bml of aqdedtisHCland
exanv Nnzo \Y I ne
[ er r PRE %f%‘lhﬁ\ﬂr E’f Hsluiue ; % {QFB "d"ﬁ'ga'i%féwh 37E§ (7R%,0f theom Apout

155] elthe] mles bmvupmimul a{emeas i B2Shydidtanitle th@bydrate| hanving tthe napallgﬁa'l 92°C
calc.: Q&Ngglﬁugs%ﬁi 90 N 6.40 found: C 63.13 H6.53 C 8.81 N 6.53
QOtic - 90.8[err] ([err]=1, nethanol).

" EF: C23H2eN204 x 1.25 HCI x 0.5 H20; MW: 449.05
Elemental analysis:  calc.: C61.52H6.34 C1 9.87 N6.24

found: C61.52H6.19CI9.93N6.23
Optical rotation: [o]® =-66° (c=1, methanol).

Starting from the corresponding starting compounds described below, the following title compounds
are obtained analogously to Example 1: '

2. : (-)-cfs-s,s-D’!methoxy-s_-_(s-methoxgcarbonyighénxi)-Z-metth,2,3,4,4a,10b-heicahydr'o-
benzolcl[1.6Inaphthyridine hydrochjoride '

EF: Ca3Ho6N20;4 x 1.1 HCI x 0.23 H,0; MW: 438.69; m.p. from about 155°C slow deliquescence; yield:
63% of theory _ . '
. Elemental analysis: calc.: C63.08H6.32CIB.90N640 .

found: C63.13H86.53 C18.81 N6.53
Optical rotation:  [o]% =-90.8° (c=1, methanol).



WO 98/ 21998121208 PCT/EP97/06096 .
PCT/ EP97/ 06096. -12- 3.

(-)-cis-8,9-Di net hoxv-6(4)-isopropoxvcar bonyI phenyl ) - 2- et hyl -

, 2. 3. 4. 4a. 10b- hexa- hvdrobenzo[c][ 1. 6]“1r?a'pht hyri di ne hydrochl or| de EF:
C[err]H[err]O\I[err]qerr] x 1.15 HCl x 0.8 Herr]O MN 478.79; mp.

166- 130] er ()-Cis-8.0-HliwiethoX)sbdi-iddpeowoxycaibenviphenvipialettni-$.2.3.4.4010b-Hexa- 62. 84 H
6.88 C 8.53 LOUr . 844N6040pt|cal rotation:
lferr]] o RRn P Eildpntiyfia cnidtids %

(-)-cis-8.9-Di et hoxv-6-(4- rrethoxycarbonvl Phenyl) 2- rrethyl 1,2.3.4.4[err], 10

e e A s Lo A e e T
143- 1 Egmantdl @nalysiss| d: cams% 616281 £l5:88 CIBIS3ASEE| anal ysis: calc.: C 61.79 H
6.97 C 8.18 N 5.76 fRund: c@g@i;ﬁﬁg@t@ﬁ&;mB 34 N 5.70 QOticaI rotation:

[a] [ 2 err %} =1
gé@'émﬂ%g‘t hoxv- t@g] 4 - |4sooproD6xycar B@nvl ohenyl)-2-nethvl -1. 2. 3. 4. 4a. 10b
- hexahydr 0- benzo[c][1. 6] napht hyridi ne hydrochl ori de EF:
~Jerr H[err[|]g£e§ ] E !Figéigl g% 5 , g !'ﬁ ! Fmﬁ QESW 3, 8!
205- 289[ er Bﬁtﬁ & Jj o;’ i §e.~|4_| g % e of
t heory; El denpolg pphthveidi drachlories4. 17 H 7.33 O 7.72 N 5.65 found: C.

64.29 H7.37 C 7 60 N5 65 Opti cal rotatlon [a][err] =47.1[err]
([err]=1, nethanol

1-) - CIEE: GastiaNaRi né@émm%@yw\l848§~9dmﬂﬁ%n‘xﬁaﬁewgm TB¥nefiheprys 1 . 2.3. 4

da. 1 %Wangygg obeaaw{ cb[51| JoHevh¢iIBsiNs e The title conpound from
Example | 1Is al

ovved Inal + 1 vol. mxture of me-
t hanol and conc. glrhﬂtﬁg%h&;&'?aﬁﬁﬁﬂ%entratl ng conpletely, the
sol i d Qris3l getatiqng recr[ﬂﬂtnaFl'ﬁoz%dcTh methan@b.ure of | part by vol une of -
met hanol .and 10 parts by volune of diethyl ether. 51 % of theory of the
title corrpound of mp. 229-232[err] C | s obtained. EF:
C[err]sH[ er pqis-8,91Dipthoxy-6-(4450 prappxycarbonyinbenvil-2-met! ‘

H 6. 64 N. 1%&20]{4}3 Ffﬁﬁﬁdﬂ,’gﬂ-ﬁ]&oéﬁo%eﬂ 00 Optlcal ot;atlon | [a] err]
= -104. 7[ err err Net hano

EF: CyHaN2O4 x 1.1 HCI x 0.83 H,0; MW: 505.64;' m.p. 205-209°C, from about 185°C slow aggluti-
nation; yield: 69% of theory; | ' - -
Elemental analysis: calc.. C64.17H7.33CI7.72N5.65

. found: C64.29 H7.37 CI7.60 N 5.65
Optical rotation: [al% =-47.1° (c=1, methanol).

hydrobenzofcj[1,6]naphthyridine

The title compound from Example 1 is allowed to stand at RT for 48 h in a 1 + 1 vol. mixture of me-
- thanol and conc. ammonia solution. After concentrating completely, the solid residue is recrystallized
in a mixture of 1 part by volume of methanol and 10 parts by volume of d:ethyl ether. 51% of theory of
o the title compound of m.p. 229-232°C is obtamed ' -
. EF: CoHasNsOs: MW: 379.46; _
. Elemental analysis:  calc.. C69.64 H6.64 N 11.07

found: C69.41H6.54 N 11.00
Optical rotation: ~ [o]?% =-104.7° (=1, methanol).



WO 98/ 2120@ 98/21208 : ' PCT/EP97/06096 .
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(-)-cis-6-(4-Carboxyphenyl)-8. 9-di net heg¥phenyl - 2-nethyl -1, 2, 3,4, 4[err]. 10b
- hexahvdro benzo[c][1. 6] naphthvridine The ester group.of the title conpound

from Exanpl g-]-éis'eg(ﬂbé‘?ﬁ&lﬁﬁ% 128,09/ dimi M oRydHle ks Fefty1 TR {30OHI LS obARaRPIrBOdi UM
hydroxrdes rolysrs rs conplete, e mxture 1s
neutralizedk tyri appropriate anount of hydrochloric acid and

t he suspension obtained Is largely concentrated (renoval of the nethanol).
The solrdresrduersssended Si wat ey . an i lfer of f with_suction.
After TMRoPtRImouRefiine tf F qum%g\pfel { lsiyg?hfﬁ%ﬁtﬁgﬁ’r%mge(?f methaneli ¢ | e
corrpomzmbocmhn afdrexidelsohition. Aftes hgdrolysip is avinphie] 1&4&[:«&” ]s(aeuﬁrzecaﬁhmmam X

.5 H2Q; . MN _389 4 h IS lc.:. C -
675 31 20 Sopraprper gmpd Bt RocuBidloacld e qussIRB Baial el Bl conkipes 7

t he f o{réroowahgf thet methanoho e solidsesidue istsuspendet bgmmyaheoaryisﬁltgreﬁ off with swntior-

spondi WERME ¥
Y oei §Heg‘?l?%;‘a’@r ﬁgr@ﬁ%a)?é?% fit t|§' Tesi ue congis ists or thg title c m?oufd wtgch aﬂff d?’r"]g Lob
- hexahbasran ’b@n?fcﬁ:‘c?]% °®] napht hyri di ne .EF: C[ err] H err] Nerr]derr]; MN

380. 45; yield: 76% of theory; mp. fromabout 168[err] slow agglutination,
from about 230[err] C deco osr

(-)-ci§ 4'@2946‘04&5‘!*% }sﬁarem%{wmeﬂm 2-methy[-1,2,3,4, 4 err] 10b-h
exahydElémentaberm)[sls} [1,dafc,: namb'lb&lﬂsdvmﬁ: Cerr]Herr] N err] a err] MN
408. 50; yield: 88% of theor rr] C (deconposition). The
following title corrpo "B@ a‘?'(%" 'ﬁgisge %“ﬁar ogously to Exanple 1 when the

pi peri di nes appropri ately substituted in the 4-position are enployed as

starti ng%rg%u}alergqa@% Bl 7 R faw.ggf@riﬂeraa AbbiRids a@@&a By RRIGREEr e cbhiE

manner low for the starting conpound en appropriate.

t er eph&RPRAing eslersfeseibgaAPAYEs are enpl oyed.

' benzo[c][1 ,8Inaphthyridine

EF czzH24N204, MW: 380.45; yield: 76% of theory; m.p. from about 168° slow agglutlnatron from
about 230°C decomposition. ;

B : -)-cis-6-({4-Carboxyphenyl}-8.9-dietho henyl-2-methyl-1,2.3.4,42,10b-hexahydro- .
' benzofcl{1.6lnaphthyridine

- E"I'::"C24H25N204; MW: 408.50; yield: 88% of theory; m.p. >24d°c (decomposition).

The following.title compounds are obtained analogously to Example 1 when the piperidines appropri-
' ately substituted in the 4-position are employed as starting compounds for the_:_:yclocon_densatior_\.
. These are obtained in the manner described below for the starting compound A when appropriate
) terephthalic acid monoamides are employed. . |
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(-)-cis-8.9-Di et hoxy-6-(4-di nmet hyl am nocar bonvl phenyl) 2-methyl -1,2,3,4/4[ e
rr], 10b- hexa- hvdrobenzo[c][ 1, 6] napht hy4d4 di ne hydrochl ori de EF:
C[err]H[err]N[err]qerr] xHCI xH[errr]O MN 490. 05; mp. 142 150[err]C

(SO|Id
C 63.7 : SRS T ESe
rotation: memmthanol) 11.

(-)-cis-8,9-Di et hoxy-6-(4-di i’sopropyl am nocar bonyl phenyl ) - 2- net hyl -1, 2, 3, 4,
4[ err], 10b- hexa- hvdrobenzo|c 1 6] napht hyri di ne hydrochl ori de EF: (%err
1 1, B Batahs A 5 G5O0MIA9.05! M. YEP{0G KeTR fomred odusigupks: 4% c

30% of yhbhrgory; El enental anal yS|s cal c. C 65.12 H 8.16 C 6.41 N 7.59

o el LAl st o (ol o

(-4-cis-8.9-Di net hoxy fdund:4-CB4lasepr.8gl74asiN@sar bonvl phenul (- 2- et hvl -1. 2. 3. 4
. 4a. 105F‘,g;%mmr oben{&a[n:l:[_ésﬁ-]@apmgwgnbgl ne hydrochl oride EF:

Cerr]H errr]N[err]qerr‘] x HC 4 Herr]G MN 542.32; mp.

175- 185[err]C (unsharp range) yi eId 24% of theory El errent al anal ysi s:
calc. iqf; 62 9(pibthod-604-aftsdbréoy oniiphény 2, %3 482 86b-Nera- 73
q)tlcal rotarion:

1, 2,3,4,4]

(-)-cis-8, 90KEdSs ' hed %onylphenyl) 2- nethyl
err], 10b- hexa- hvdrobenzo[cl[l 6]naphthvr|d|ne hydr ochl ori de EF:

Phe. 5]25% ok s s M oy S it sBorc o Py soms aftyrons.
cal c. : ElentestaBéhalysis: 926§Ib 7 .C865. 12 Hp8.18IckeINi7.5€ 63. 10 H 7.13 C 8.12 N 9. 14

20 Optical tation: . = =1, t hanol ). VO
98/%2| ga rotation: ofah. [Cd4dst18d0 Bleddzbéer ] met hanol ) |

PCr/ EP&W%(S’%‘P": [o]% =-42.0° (c=1, methanol).-

12,7

hexahydrobenzofc][1,6lnaphthyridine hydrochloride

- . EF: CaaH3N303 x HCl x 2.4 H,0; MW: 542.32; m.p.: 175-185°C (uhsharp range);'yiéld:'24% of theory;
. Elemental analysis: calc. C601H7.77CI6.54 N7.75

. . : found: C61.88H7.81CI668N7.73
Optical rotation: [a]% =-60.6° (c=1, methanol).

nydrobenzo[c]'[ns]nag hthyridine hydr’ochl'oride |

| _-"EF CaakzsN303 x HCH x 0.6 Ho0; MW: 454,78; m.p.: 226-228°C (decomposition); yield: 21% of theory
_ _Elemental analysis: . calc.: C63.38H6.92CI7.80N 9.24

: found: C63.10H7.13CI8.12N9.14
__Optical rotation: [a]% =-58.0° (c=1, methanol). '



-15 - 14wW0 98/21208 PCT/EP97/06096 .
(+0-ci s-8, 9- Di.et hoxy- 2- met hyl - 6- [ 4- (4- nor phol i nocar bonyl ) phenvyl -1, 2, 3, 4, 4]
err], 10b- hexa- hvdrobenzo[c][ 1. 6] napht hri di ne hydrochl ori de EF
C[err]H[err]N[err]Qerr] x 1.25 HCl x err]O MW 541.20; mp.
165-170[err] C (unsharp range ; |eI d 45% of the- orys; El errent aI

cal c. 14C 6A*}gisi8 ethoxy-24met Aef 4y linocg yl)p| 11.2.8.44a018

Opti cal rot@g_r@_‘r;%nzo[ckqbg#h{imﬂ@ ]ﬁ_hggdh]or(deerr] 1[ err] net hanol ). 15. '
(+)-cis-8 OXYy- b- I cycl ohexvlam nocar bonyl phenyl) -2-nmethvl -1.2. 3. 4
.4a. 1 Ob- hexahvdrobenzo[c][!. 6] napht hvridi ne hydrochl ori de EF:

Jerr 1Ed: €5HN08 kK Tsaailx pCh MWV .20; in.pl: te5eI7T0ICEXunbiVitp Fehige)! Fieldi6% of the-
195- 202 err] C (unsharp range); yield: 65%of theory; Elenental anal ysr S:

cal c. ?67.48 H8.34 C 6.64 N 6.56 found: C 67.53 H8.16 d 6.62 N 6.71
QJtrceﬁlemeﬁtaltanalusis [ee}rgerqaauﬂzrmmrsnspr(m), met hanol ). 16.

(+)-cis- 8 9- Di et hoxy- g (‘ {22 '-,s_gboropyl anm nocar bonyl phenyl) - 2- e
£
g

analysrs
bexa

thl- 1.2, 3.4.4a.10b- hfxl napht hyri di ne hydrochl ori de EF:
C[err](?i[@?r']’ﬁ"%!rr]qeq]nx err]O MW 595.33; mp.:
163-195[ err] C (unsharp range); vyiel d 57% of theory;, Elenental analysis:
calc.: _ C 66, 58H817C| 744N706found C66 71H804CI 742 N725
Opt i cal® r ot fleigP.9-Die B2 | m 4 byl 2.3.4.42
(+)-cis-8. Wenm 2. rrethyl 1,2,3,4,4[6r
r], 10b- hexa- hvdrobenzor[c][|. 6] naphthyridi ne hydrochl oride EF:
Cerr]Herr]Nerr]Jerr] x 2 HCI x 0.9 Herr]OQ MN 608.88; mp.:

144- 1 GEH: 6B35H.46M0d xSh2HE! kaind) 80,0400 B30 38;tm.pn 195202900 (undlidtp cinge)l giekly 5% of

El enmery ﬁgr%'anal ysi s: calc.: C63.13 H 8.08C111.65 N 6.90 found: C 6329 H

8. 18C1 1 N 6.80-Optical rotation: :ﬂerr] = [err]191. 7[err] ([err]=1,
met hanfdpipental analysis: calc.. C6748HB8.34Cl6.64 N6.56 : : _

found: C67.53H8.16 CI6.62N6.71
Optical rotation: [o]% = +24.2° (c=1, methanol).

1,2,3.4,42,10b-hexahydrobenzolcli1.6Inaphthyridine hydrochloride

* EF: CagHasN3Os x 1.25 HCI x 1 H,0; MW: §95.33; m.p.: 163-195°C (unsharp range); yield: 57% of
theory;
Elemental analysis:  calc.:. C66.58 H8.17Cl744 N7.06

. . found: C66.71H8.04Cl742N7.25
. Opfical rotation: ~ [a] 5 =+21.6° (c=1, methanol).

17. (-l-)-cls-a,s-Dnethoxy-s;(tl-dlbugﬂammocarbonzlphenyl)-z-methxl-‘l .2.3.4.4a.10b-hexa-
' hydrobenzo[c][‘l .6lnaphthyridine hgdrochlond

EF: CapHgsN3O3 x 2 HCI x 0.9 H,0; MW: 608.88; m. p.: 144-162°C (unsharp range; decomposmon)
yield: 62% of theory; :
'Elemental analysis:  calc.: C63. 13H 6.08 C1 11.65 N 6.90

found: CB3.29H8.18Cl11.61N6.80
~ Optical rotation: [a]B =+191.7° (c=1, methanol)



WO 98/ 21398 98/21208 . PCT/EPY7/06096.
PCT/ EP97/ 06096. -16 - 18.

(-)-cis-8,9-Dethoxy-6-[4-(hexahvdroazepg n- 1-v[ err]-carbonyl ) phenyl ] - 2- math
yl - -1.2.3. 4. 4a. 10b- hexahvdr obenzo[c][l 6] napht hyr| di ne hydr ochl or| de EF:
HC 6. H W 544

derr] [e

138- 1547 err e Jmep V(i Teor =t anal ysis: .
calc.: C 6612B.44d ) LL anitiridiheivdrgchite eO c 7.80 N7.71
Optical rotation: [a]][err] = -11. 5[err] ([err] =1, methanol). 19.

(-)-cis-9-Ethoxy-8-nmet hoxy-6-(4-diisopropyl am nocar bonyl phenyl ) - 2- et hyl -
1. 2. 3. BFACaoHsslNiOshe % 2HNG robhé 20 MWY:1546 230w hWreré(m@mee)’ yigld: E8% of
C29H39%3 9,? x HCl x 0.6 H20; MAN 524.92; mp. 175 179[ err] C (unsharp);
yleld 6/% of theory; Elemental analysis calc.: C 66.36 H7.91 0 6.75 N
8. 01 fElgAgntabanglysisy™ Hoplegg G$5-4, 1'8776?\%'77@11“63% cal rotation: [a] [err] =
£4)2-7[err] ([err]=1, mrharmbegliﬁmcnawlny bonyl pheny! ) - 2 o
-)-ci ﬁdg@g met Ve [ am nocar bonyl phenyl ) - 2- met hyl -
1.2.3. %pﬁca 1 Kexah\,&t}g{gen?%? (cc]dt rﬁ&fé t hyri di ne hydrochl ori de EF
C[err]H[err]N[err]qerr] X 1 03 HCI X 94 H[err]O MAf 532.16; m p.

176- 173§err X cal C.:
C 65.4 799 Optical
rotation: 3 1exa]

(-)-cis-9-Et hoxy 8 rret hoxy 6- (4 rret hoxycar bonyl phenyl) 2- rret hyI 1.2.3.4. 4a.

10b- hexa- hvdrobenzor[cébg)OG a r| di ne hydrochl ori de
d er r ] FePaliaNGerq iehx O E‘?p e 7P (woshar)iyipid: 67?{'5@‘@0{ err]C
(si nt eEich@ntaliZsdN3Isp I aRL) ; cgssdmnae%wnbjwor y; Elenental analysis:

calc.: C61.37 H 6. 78 CI 78%%ﬁ§3§§§wﬂgt 61.39 H 6. 77 CI. 7;93 N S. 94

Optical rotation: a[ 0 = anol). 22.

(-)-ci 9—"5"%‘5%%?9-8 met ﬁ‘l)nr'éz(73(°m§t ?‘Pﬁr bonyl phenyl ) - 2-net hy-1, 2, 3 4, 4] er
r], 10b- hexa- hvdrobenzorclrl, 61napht hyridi ne hydrochl oride EF:
C[err]Herr]N[err Jerr] xHCI x066 Herr]O MN 456. 82 mp sintering
from af®ut {AGisdh:Elhoxy-9imethoxy liisppropvlaminocarbonylphenyl)-2-methvi-

1 2344a 10b-hexahvdrobenzofcl[1.6lnaphthyridine hydrochloride

-EF: CagHagN3O3 x 1.03 HCI x 0.94 Hzo MW: 532.16; m.p.: 1 76—179°C {unsharp); yield: 43% of theory;
Elemental analysis: - calc.: C65.49H 7.94 Cl6.87 N 7.90

found: C6543H7.71C16.86N7.99
~ Optical rotation: [a] =-48.0° (c=1, methanol).

2. H-cis-9-Ethox!-s-methoxy-s;(4-methoxycarbonglgl_gengl)-z-methyl-1,2,3,4,43.10b-hexa-

hydrobenzolc naphth ridine_h drochloride

EF. C24H23N204 x 1.05 HCI x 1.27 H,0; MW:; m p.: 150-160°C (smtering. unsharp range). yield 89%
~ of theory;
Elemental analysis: - ".cale.: C6137H 6.78 Cl7.92 N 5.96

| found: C61.39H6.77CI783N5.94
. Optical rotation: []® =-84.3° (c=1, methanol).

22. {-)-cis-3-Ethoxy-8-methoxy-6-{3-methoxycarbonyiphenyl)-2-methyi-1,2,3.4.4a,10b-hexa-
hydrobenzo[cli1.6Inaphthyridine hydrochloride - '

EF: Ca4H2sN204 x HCI x 0.66 H,O; MW: 456.82; m.p.: sintering from about 140°C, slow melting with



WO 98/ 21 ¥(f398/21208 PCT/EP97/06096.

PCT/ EP97/ 06096 -17 - deconposition up to--about I 50] err] C yi el d: 88% of
t heory; Elenental analysis: cale.: C.q@3.11 H6.69 A.7.76 N 6.13 found: C
62.98 H6.78 d 7. 89 N 6.07 Optical rotat.ion: [a][err] = -143. 1 err]
([err]l met hanol ) o il QRO . ' '

(-)- C|d§°9‘“E?51’R95?9’pé° ﬁ%q%%S’sY'f'ﬂ-%?’bB{\VP% nocar bonyyl phenyl )-2-net hyl -1, 2, 3
, 4, 4] Gilé&ledtﬂlthnahe:‘sahydaloberczﬁﬁ]l-[lﬁ.sﬁpn‘aMNWBi di ne hydrochl ori de EF: '

C[err]H[err]N[err]Qe][fJ dxéiLez]sdj%%c} ?[qgrr]o MA 566.82; m p.

104-112[ err ésol I d | - quescence); yield: 60% of

t heor yoptiep %l anall‘} 'UB’ 68 H 8.26 O 6.88 N 7.41 found: C
65.80 H 8.09 C 697N749 Opt|cal ‘rotation: [a][err] = -16.2[err]
([err]=1, n'ethanol . . ] .

(-) - ci 28 9- Eheis:9-Fthexy-S-mathaxveer4-dibutylarainggarbe ae - 2-ne

thyl- 1.2 ﬁe;&ﬁ&obeﬁibﬁ&ﬁ%‘dﬂﬁwﬂgﬂBm[ﬁhl'&chl&}déaIOht hyrl di ne EF:
C[err]H[err err errJ; mp -142[ err] C (unsharp range,

sintering fromabout 125[err]C); yield: 66% of theory; Elenental analysis:
cal c. : Ef§ ChH2805xA. BAC BABBLO0MMI 566.8ZmB2 104319 @bifd Bamédprogith, sl il on:

[a] [err] = err] =1, nmethanol). 25.
(-)- c.%"%""@FF?oX'ﬁ% g%h%'[g?fyﬁ [4-(pieridin-1-v[err]carbonyl)phenyll-2-net hyI
-1, 2, 3Flemaptal arajysish- M&ahﬂﬁ%@ﬁﬂﬁ@@lﬁmﬂ]m&pht hyri di ne hydrochl ori de EF:

C[err]H[err]N[err]CIer&] id—hgrog]djgg 7 468.82; mp.: 79-82[err]C
(unsha yi el rrent al anal ysis: calc.: C

71, 70 Pptca %ﬂﬁ%@ 96 f Eﬂwa gf"?ﬁ % 8.97 optical rotation: -
[a][err] = -77 2[err] ([err]=1, nethanol). Analogously to Exanple 7, the
follo t ai hed by hydr ' -
spondV\% ‘P xah droazeoti 4P S
(--CIS 6- (4_%%%11@%%2@"2 I’T.E\tlﬂlyl 11213141'4[-err]1

10b- hexa- hvdr obenzo[ c][!I. ] napht hyri di ne

EF: CaoHazN3O5; MW 475, 65 m. P 136-142°C (unsharp range, sintering from about 125°C); yield:
66% of theory; - o
~ Elemental analysis: calc.:. C7323H7.84N38.83

found: C73.02H8.08N8.67
Optical rotation: [0l =-72.5° (c=1, methanol).

hexahydrobenzo[cl[1 ,é]naphthzridine hydrochloride

"EF: C26H25N303 X 0.4 H0; MW: 468.32; m.p.: 79-82°C (uhsharp range); yield: 43% of theory;
Elemental analysis: calc. C71.70H 7.70 N 8.96

o - found: C71.78 H7.71 N 8.97
* Optical rotation: [a]p =-77.2° (c=1, methanol).

' " Analogously to Example 7, the following 2 title compounds are obtained by hydrolysis of the corre-
spondlng esters described above. ' '

26, {)-cis-6-{4-carboxyphenyl)-9-etho -8-methoxyphenyl-2-methvi-1.2.3.4.42.10b-hexa- -
hydrobenzo[c][‘l,6]nagnth!ndme - |

 EF: Ca2aHa6N204 x 1.1 H20; MW: 414.29; m.p.: 240-242°C (decomposition with red coloration); yield:



EF: (er jogNLerr]Jerr] x 1.1 H[err]O MN 414.29; m T,Em-sgng[err]C
(decomo@%@%o\%th red coloration); yield: . V\D98/21208ﬂ:

PCT/ EP97166096. -18 - 91% of theory; Elenental anal-ysis: calc.: C66.68 H
6.86 N 6.76 found: C 66.81 H6.75 N 6.-#8-Optical rotation: [a][err] =
-109. 7[err] ([err]=1, methanol + 1.0 equivalent of 0.1N Nerr]OH). 27.

( ) - Cbﬁ’i@ f (hao I(j‘ar boxvphenyl) 9- et hoxy- 8- net hoxyphenyl - 2-nmethyl -1, 2, 3,4, 4[err
-], 10b- hexa- vdrobenzo%ﬂ][l 61; napht he;rldl ne EF: C[err]H[err]N[err]CIerr] X
0 54 FEfegienlabanalygjs: 4042 M err]C (deconposition); yield: 83%
of theory; Elenental famaiyessamemlwsm C 68.36 H6.75 N 6.93 found: C

68. 25~k nd. 96 2cal b L ([err] =1,

met han '@a}rﬁ% eqU| vmﬁt (;fogg ?%hmetharﬁo? 1g‘fétidr¥3'egt(])éng()1unnﬁid%
(-)-cis-Terephthalic acid N-r3- (3 4- d| net hoxyphenyl - met hyl pi per| din
4[er5}[am$|__ ; St Rl L > |

chl ori"de (prepa _

chloride) m_&hﬂ'l_ﬂﬂ[ﬂﬂ!!ﬂhﬂ!mﬂ!ﬂﬁane is added dropW| se at RT In the course
of 10 mn. to a solution of 3 g of

(-)-cis-4-am no- 3- %3 4- di met hox phenﬁ - met hyl pi peri di ne epared by
ext r abFi GnHisNQ4e0.5¢ HeOrMW: 404-17; myp. %19 (desprapesition); vielde ‘Vmﬁ esY: t he
cor r egpmihtan endlysiy dr ogdd.or c@e.36 Hel7s[Nes.ed -57. L[err], [err]=1, nethanol)

wth dilute sodi um hyf/cé‘ro% ggpﬁghﬁﬁwé?én 10 m of dichl oronethane and 1.9
r

m of triethylam ne about 2 h, the mxture is extracted
wi t h &pdeal rolation; of s@ﬂwat‘@@7sé°‘1dmﬁﬂi'?m}dr1db%’6@?eﬂb?f&tw NefPldk i on, and the
organi ¢ phase is washed a further two tinmes with 50 m of water each tine
and dried over sodiumsulfate. The viscous residue renaining after
conce#tartipg sampeundg i fi ed by col um chromat ogr aphy. The main product
fraction concentrated in vacuo affords a solid foam ng residue which is
recrystalized.|
vol . ) A2, 3 lg-clz-Te S ngthoxyphenyi-1. idige4syla

obt ai ned; \yhehdhethvi’ésedr theory, EF C[err]H[err]N[err]qerr] MA 412. 48.
El enental anal ysis: calc. C66.97 H6.84 N 6.79

A solution of monomethyt terephthaloyl chloride (prepared from 2.2g of' monomethyl terephthalate
and thionyl chloride) in 5 m) of dichloramethane is added dropwise at RT in the course of 10 min. to a.
solution of 3 g of (-)-cis-4-amino-3-(3,4-dimethbxyphényl)—1-méthylpiperidine (prepared by extraction
of the free base with dichloromethane after treatment of the corresponding dihydrochloride ([a(] ’,;’ =
-57.1°, c=1, methanol) with dilute sodium hydroxide solution) in 10 m} of dichloromethane and 1.9 mi
of triethylamine. After stirring for about 2 h, the mixture is extracted with about 50 mi of saturated so-
dium hydrogencarbonate solution, and the organic phaée is washed a further two times with 50 mi of
~ water each time and dried over sodium sulfate. The _viscods residue remaining after concentration Is
purified by column chromatography. Th_e main product fraction concentrated in vacuo affords a solid
foaming residue which is recrystalized in a mixture of methanol and diethyl ether (about 1 + 1 vol.).
2.3 g of the title compound having the m.p. 151-152°C are obtained; yield: 47% of theory; EF:
. CasHagN;Os; MW: 412.48. |
Elemental analysis: ©  calc. C66.97 H6.84 N6.79

R found C 66.82H6.97 N6.97
Optical rotation: ~ [0]%2 =-74.9° (c=1, methanol).

Starting from the corresponding starting. compounds, the following title compounds are obtained
-analogously to the procedure according to Example A:



found COWeB9822298 6. 97 N 6.97 Optical rotation: [a] [err] PCTEPIFRG00§. (c=1
met hanol ). Starting fromthe corresponding starting conpounds, the
following title compounds are obtained ,ﬁpal ogousl y to t he procedure

according to Example A WD 98/ 21208"

PCT/ EP97/ 06096. - 19 - . -cis-| sopht halic acid )

N-r 3- (8. 4- dilrnis-ls ' ‘ ¥phenvh)-tumethvinipeis °-ester
EF: J err] Hyeih @,rr]qerr] MAN 412. 49 yi el d: 63%of theory m p.

122- 123[err‘]‘C‘S’Tﬁﬁ'cal rotation: [a] [err] = -30.6[err] ([err]=1,

met hanol ). C. (-)-cis-Terephthalic acid

N-[ 3- )ek: éz,%mabpwmﬂmd yiefli: mwﬂhad»rpempdnnzaérzsﬁberr] am de nonoi sopr opl y

ester 5 el d: 60% of theory; mp.: 136-142[err]C
(unshaﬁ%’fa'%{_‘a'bgﬁ t'%oﬁp L}Tﬁb =-48.2[err] ([err]=l, methanol). D.
(-)-cis-Terephthalic acid N-[3-]3.4-di et hoxyphenyl)-1-

-nmet hvl oi peridin-4-[err]am de nono- nethyl ester EF. CJerr]J]Herr]Nerr]Q

MA - 448). 54, (-WeisiTerephiitdiio cid 14a-(3.4-dimathoxipRerly T3 -methyipigdtitiiayllamidept | cal
rotation: nL:”Jo lesteqﬁ 4[err] ([érr]=1, nethanol). The titlé& conmpound
| s obtai neo&by—gﬁ%—%ms-s described In Exarrpl e A when ' _
(-)-cls-4-amno-3-(3,4- diethoxyphenyl)-1-nethylpiperidine having the
optic ] e di M? solid foaned

cr udeaé'= c%&-ﬁ{\\iz@;‘ I\&\ﬂll 4‘{@%‘ k'e‘f%"é{"ef‘g%‘fﬁ’ eggque a Q’Eorrponent E.

|-)- C|‘§ pticakraighien: dal iy =x8.2° (=1, methanol).

N[ 3-4, 3, 4-di et hoxvphenyl ) - 1- net hvl pi peridi n-4-v[err]am de nono- Isopropyl
ester EF: C[err]H[err]N[err]CIerr] _ 4686 y|eId 63%of t heory; mp.
isHTerepiirlic aCli ﬁ\tob(

119- 128 err Ofidrhide bRid =1,
met hanol ). F. . yT pi peri di ne
di hydrochl o title conpound is obtained anal ogously to the process

described in DE 42 17 401 when the corre- sponding 3, 4-di et hoxy conpounds

e etk R BOSE Bl SR O I R e Rt mp

shri nkegjisakmtation: (0120 =.66.4° (o=1 methanol).

The title compound is obtained by the process described in Example A when (-)-cis-4~amino-3-(3,4- :
diethoXyphenyl)—1-methylpiperidine having the optical rotation [or.]zg = -35.1° (dihydrochloride, solid-

foamed crude product, c=1, methanol) is employed as the amine component.

isopropyl ester

EF. C27H3sN20s; MVV: 468.6; yield: 63% of theory; m.p.: 119-126°C (unsharp);
. Optical rotation: 51 e 2 = .51.5° {c=1, methanol). .

F. {-)-cis-4-Amino-3-({3.4-diethoxyphenyl)-1-methyipiperidine dihydrochlofide

The tvﬂe compound is obtained analogously to the process described in DE 42 17 401 when the corre--
.spondmg 3 4-diethoxy compounds are employed in the examples described there.

'EF c1stsN202 X 2HCI MW: 351.32; obtained as a solid foamed crude product; m.p.: shrinkage and.
" slow dehquescence from about 120°C, unsharp meiting range up to about 150°C; :
Optical rotation: []20 = -35.1° (c=1, methanol).



sl ow del iggogspipge from about 120[err]C, unsharp nelting rmmggsabdut

1 50[err]C Optical rotation: [a][err] = -35.1[err] ([err]=1, methanol).
WD 98/ 21208 , : - : -
PCT/ EP97/ 06096. -20 - G -20-

(-)-cis-N-[3-4-D et hoxvphenvl)-1-nethyl pi eridin-4-v[err]-4-(norpholine-4-ca
rbonvl )benz- amde EF. CJerr]JHerr]Nerr]Qerr]; MN 495.6; yield: 71% of
theory, mp.: 178- 179[err]C Opt|cal rotatlon ']‘ -57. 3[err]
([err] &1, nidE ‘ gthylpine 4-vird-(x oline-4-carbonyl)benz-

N. N-di but yl aMigd 3- (3 4 d| et hoxvohenvl) 1 rret hyI pi peridin-4-11- diam de EF:
Clerr]HerrTNerr]err] x 0.25 Herr]; MN: 537.75; yield: 76% of theory;
mp.: 11 5-1 20[err]C, Optical rotation: [a][err] =-57.0[err] ([err]=1,

met hangk) CyaMaN,Os; MW): 405.6; yidd:cam i dTitcofy; atp.61178-179°C; -

N-cycl r J203- 4-dieth enyl)-1 -nmethyl-pi peridin-4-

vl |- N Sggﬁf?ﬁ%"\* [ﬁi@d’e(ﬁzﬁ( 'er'??clﬁ"gp‘r]N[err.] 3 err]; MN 549.76; vyield:
66% of theory; mp.: 59-64[err]C (unsharp range, solidified foar’r); ‘Optical
rotation: [a][err] —-39 9[err] (c 1, rrethanol) J.

(-)-ci#gkTer t NN 1N'-f3 i

N. N-di i sopr --é\l[err][3 (3-et hoxy 4- met hoxyphenyl) 1- et hyl pi

peri di n-4-y?€r'r‘]!'d|amde CH derr]Herr]Nerr]Qerr]; MN 495.67; yield:
91% of theory; mp.: 75-82[err]C (unsharp range, solidified foarr) q)tlcal

rotati gp: cizﬁkkﬁﬁ x]ozs Fl{tf’ MWes37]75¢ {16t Tebe ofRbORARIp): 116120°c;
(-)cis-Terepht al i

N. N- di CeHes! 5’;5"3’1°DN[" ‘T 5[759 6%1e?'ﬁ'8§'§}")3 met hoxvphenvl ) - 1- met hy| pi -

peri di n-4- Y[err]d| am de EF: Clerr]Herr]Nferr]Jerr] MN 495.67; yield: 89%
of theory; mp.: 72-80 C (unsharp range, soli d|f|ed foam. L.

(-) - Ci $- Ter gplptepdri

N. N-di butyl - Nerr]]3-(3-ef hoxy 4- met hoxyphenyl ) - 1- net hyl i peri -
di n-4-vil di g ,Herr]Nerr]Qerr]; MN 523.73; yield: 90% of
- theory mp.: 98- 102[err]C

EF: CaaH47NaO4; MW: 549.76; yield: 66% of theory; m.p.: 59-64°C (unsharp range, solidified foam);
Optlca! rotation: [o] 5 20 = _39.9° (c-1 methanol)

peridin-4-ylidiamide

CH: 029H41N304, MW: 485.67; yield: 91% of theory; m.p.: 75-82°C (unsharp range solidified foam),
_Optlcal rotation: (o]0 = -60.1° (c=1, methanol).

peridin-4-ylldiamide

.- EF: CyoH4N3Oy; MW: 495.67; yield: Bs%lof theory; m.p.: 72-§Q'C (unsharp range, so!idi_ﬁ_ed _foam)._ :

‘L. (J-cis-Terephthalic acid N.N-dibutyl-N'-f3-{3-ethoxy-4-methoxyphenyl)-1-methylpiperi-
din-4-ylldiamide

EF: CarHasNsO4; MW: 523.73; yield: 80% of theory; m.p.: 88-102°C.
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(-)-cis-4-(Hexahvdroazepi ne- 1-car bonyl) @Hs [ 3- et hoxy- 4- met hoxyphenyl ) -1
-pi peridin-4- yl]benzam de EF: err]Herr]Nerr]Oerr]; MN 493.66; vyield:
98% of t heory; : 63 66[err]C (unshar range, SO|IdIerd foam). The
fo||0v\,1M|.g c dnigisrd ahxdros Rdrcarbonylin-Jd+ 3-ethy 3! phenyi-dpipasidin-d, DE
42 17 401 V\/r*!aj_hehmnﬁgrrespondl ng 4- et hoxy- 3- met hoxy or 3 et hoxy- 4- met hoxy
conpounds are enployed in the ex- anples described there: N

(-)-cis-4- Am no- 3- g4- et hoxy- 3- net hoxyPhenyl - 1- net hyl pi peri di ne

di hydr GErilogHNaOGMWEes 68 Yibiar 9dAbRthedrim.pr: B3-862 (dhihalp fAnge; sbt[dﬁrea]féam)MN
343.06; mp.: 241-243[err]C Optical rotation: [a][err] =595 ([err]=1,

met hanol ) . 0. (-)-cis-4-Am no- 3- ( 3- et hoxy- 4- net hoxyphenuyl ) -1

- met hy| Thepfellawingheorshoundly are lobtained eangibgouSlyeto nl}d-bmces]sl‘c[eecrrib]aQreDEkzm720H@heu

o3, 5[ oY ﬁ’f‘t’”{“ S oy 8P o B dthery, PirpSifias' b Bbleq i lne 50

PCT/ EPmmeUdescribedthere:Comrmercial utility The conmpounds according to the
i nventi on have val uabl e pharmacol ogi cal properties which nmake them
comercially utilizable. As selectlve |nh|b|tors of type 3 and 4 of cyclic
nucl eotide phltisAAminossd-c 2 5RYh-1 e iy :

hand as .bronchi al therapeutl cs (for the treat nent of ai rvvay obstructl ons on
account_of_ thejr dil t i nmul actl on but also on account
- of the|$’9 Céé'gewzgfé 'ét%ﬂ'éﬁg)dﬂvt aﬁ?{pgt.g,pyzgﬁgg ¥ ncreasi ng action), but on
t he ot hepticabmtitiors iy’ zI-b9.5T (oF1.t hmethar@Bt nent of di sorders of inflanmtory
nature, e.g. of the airways (asthma prophylaxis), of the skin, of the
intestine, of the eyes and of the 10| nts, which are nediated by medi ators
such asgi nt eff 86 A%min . .
famly, Lnter -
factors, lipid nmedi ators (e g. ,' inter alia, PAF, platel et-actlvatlng
fact Or)EF ltﬁ&izﬁﬂ 'xzfﬁéﬁxctfs‘s t(!z@ wid52)s2; MWQQBP@” ins, oxygen free .

radi cal s and edofree ra diicals (e . g: nitrogen nonoxide NO, biogenic
am nes Peticgl ’°tﬁt'§’t é‘ﬂl & -6 81Gilomettpnolki ni ns (e.g. bradykinin), neurogenic’

medi ators (such as




substance“P hggoKi nin), -proteins such as, for exanple, gr ﬂ.,, goEt ent s
of | eukocyt es 8r}(ell nter alia cationic proteins of eosinophils) adher ent
proteins (e.g. integrins). The conpounds according to the |nvention have
snmoot h nuscl e-rel axant action, e.g. in-2RBe region of the bronchial system
of the blood circulation, and of the efferent urinary passages. Furthernore
t hey have a ciliumfrequency incr@&ﬁhg&;a@gm-!%n, e.g. in the bronchi al
‘'system In this context, the conpounds according to the invention are

di stingui shed by low toxicity, good hu- man acceptance, good enteral

absor pt‘l‘fh@rboﬁii)dt;d@ﬂsgi&tc&ﬂiﬁg\t@tﬁeahvkdtbﬁ haQé eamaﬁuélghﬂa@uéwgicév pRpeities whith ke
sence o S| gni IC n S CL.S an e acCco
Shorr masm eARPerTR i RRBE &t pdsive RELHRH MRS b D Pt hectite PRGRHRon

can be est@rasp(PHES] PDE4S), Inmyaanestﬁtahm oh therunatandaambrum\m thempygutice (forcthe treatmiest’ e

they C%’? a{?\gawgb%guchgﬁ)sr or?%(&mfrktﬁf thﬁf? rdll&tﬂ (a ﬁ%ﬁ?ﬁ%u‘?ﬂg ﬁl?ffmla%'oﬁ a%oug)pgf

foll owng di'seases anmat
al | er gdheit nespixatony rate- ranayesairawdem-mmeasleg ?%'98) buti agithe ¢therdiaot megxaﬂ:afqr $hegi c

bronch 'tiéaﬁnen%@?f&?déi‘i oﬁﬁﬁéﬁﬁiﬁﬁtow%hﬁ&r QPQF §f the Eﬂvé}s r(ﬁ‘s@“ﬁé br@ﬁhy&fxlsf Q?th%' slkinUHF

activi t or wth increased demands on the cillar 'ear- ance (bronchiti S,

nucovi 4b¢ Hestiye. of dhe,gyessand ‘(fégi)&?‘%tl"f'rv‘*b?’eﬁf'?ﬂ'ﬁt?‘é P)ﬁt"ﬁ?@m? ﬁ'l"fha?ﬁ“rli’f"&efpna-nd
al | er girfierhydd€ bf HieCtamaF nedrodis EcRmTarily, eHduRIRg, Sche{nwh@arcblsa.y-sttnmratiﬁg aadlors,

Aot o e IR o8 8 BB ALP s SBhESing 60T ool 6 s

scars, WASydointinbglphuding roxydenrfesecadieals anmd telated feae madidalsWelg.Iitragan mppoxide MNQ)S,

d i ferative,
I 'nf FgeW@p@%@%ﬁ%ﬁgﬁ*{%mﬁﬂi GEROGRE AR Burbidil mERbis! Buch =5,
‘excessisubstarged? Neutskininhrpretalns [suetkas foresxemple; geanular eantenisaefpekocyiess (ﬁ“é'éﬁ'@ of
the ar t&mﬂ.é ﬁro{evr@,%f@wﬁwmé)cund aahérbﬁtl ;Irbtams T Lmiag,ms}i ﬁ@%aﬁl.hbuﬁag fccording to

ost eoar arth tic COJ’] I t1-gns
or otk Invbtion e, Bt rareclelorans Belnss &1 TB e TDIBRET Mo EPARAL gystem, of the
Al DS-r emwdeclrcallhom @ph af epatifiras, urinay passages Rlkthatbdes theg habe ascilllirabeduenacy

mel | i tulﬁcrg sYrBeaci]‘? %Lét %'tﬁ@%ﬁch%l%?s?tn?s) mul - tiple sclerosis and of the

type virus- or paras nduced denyel | ni zati on di seases,

cer ebr al WO 98/ 21208

PCT/ EPQR A6 ESHftext, the com,semnaé béboRlingH¥ 1R Avaliues ﬁi%ednstﬁaﬂ%d%ﬁw Rty 084 -
shock, endotoxin shock, G antnegative seﬁm s, toxicC ndr ome and ARDS
(adul t P& AFceriansey 96?"5?’?‘%@53%59 oL AR highy 'Ba‘éﬂ"é'?i"tbe%%ﬂ‘éﬂqr%ﬂ G brepdiha the@P1 ons

I N the $enasd éfGighificadtisidaleffect§ bt gdowaten sslubtitease and ul cerative colitis);
di sorders which are based on allergic and/or chronic, faul ty | munol ogi cal
reactions in the region of the upper airways

On account of their PDE-inhibiting properties, the compounds accordmg to the invention can be em-

ployed as therapeutics in human and veterinary medicine, where they can be used, for example, for
* the treatment and prophylaxis of the following diseéses: acute and chronic (in particular inflammatory
and allergen-induced) airway disorders of various bﬁgin (bronchitis, ailergic bronchitis, bronchial
asthma); disorders with a reduction of the cilium activity or with increased demands on the ciliar clear-
- ance (bronchitis, mucoviscidose); dermatoses (especially of proliferative, inflammatory and allergic
type) such as, for example, psoriasis (vulgaris), toxic and allergic contact eczema, atopic eczema,
seborrheic eczema, lichen simplex, sunburn, pruritis in the anogenital érea. alopecia areata, hyper-
- ‘trophic scars, discoid lupus erythematosus, follicular and widespread pyodermias, ‘endogenous and
exogenous acne, acne rosacea and other proliferative, inflammatory and allergic skin disorders; disor-
ders which are based on excessive release of TNF and leukotrienes, i.e., for example, disorders of the
.arthritis type (rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions),
systemic lupus erythematosus, disorders of the immune system (AIDS), including AlDS-related en-
ce'phalopathies, autoimmune disorders such as diabetes meliitus (Type I, autoimmune diabetes), mul-
tiple sclerosis and of the type virus-, bacteria- or parasite-induced demyelinization diseases, cerebral



(phar ynx WO\B220&%nd of the adjacent regions (paranasal sinUREHEPEYS8Y6. such
as, for exanple, allergic rhinitis/sinusitis; chronic rhinitis/sinusitis,
allergic conjunctivitis and al so nasal .pplyps; and al so di sor - ders of the
central nervous system such as nenory disorders and Al zhei mer's di sease,
candi di asis, |eishmani ases and | eprosy. Oi-account of their vasorel axant

act i vimajaria erlymsRodisRRse, ﬁ'@&'ﬁ)ﬁm‘ﬂﬁmf &selpﬂ‘é shaekcpRdoXINC$1Cl | G3MYIeIAESPF t he
treat n5as sick fsyﬁa?orhb @ﬂai ARD@S@ulmeredpuw@ AWstrey syﬁafompgsmrausv ébn%téﬁfbdaiﬁﬂarﬁ-or

| | d dt t ant
a5 0L Mtiehs i BceRATAINtRu Posior [EBRA AlsBE aPCuERRive puRth dRb BRI, prec
of thevakéd! amasergmcbnmoe chiogitefasity inrourolgidal caactisnistin kmejrag;onmfamepemimaysount
f th ANVP- .
Gi sor debariy ol BhEBPS SaRGor dhiord WK Rcal HAREs e sl A4P Y BRbmpE ahergic ¢
exanpl rhipitis/aindsitiss chmafrhmttjslemgltls. alirtgigloonjunalividia tand a!sornanajmply9$. aod alsg| disor-

aggr egﬁ%&‘f’};‘% RBAeRh heRBus J&ﬁo?@{ds%iﬁe'rﬂ&dc Rizh&ifabrd Gbéis§ Sc];a‘h&df'ésns

met ho e .treat nent s I nc umans who are suffering from
one oflelﬁmamwﬁéﬂ%ﬁpméhed di seases The et hod conprises adm nistering a
therapeu- tically effective and pharnmacol ogically tol erable amount of one

f th d to th k | . Th
" ventSB Reapuphar GTNaFIpBEaT o e FTDRRRGS AEERIRA RS veon oAy 8t PRRFIor
use | rfot the ttea&ménnaﬁmglahbbmprepstm@ disbrterssofofariodscorigire sah as, fue pxample chulnidnary
t . : ' "
e ek AU Bl Sy SR B b e
treat rmmnqmmpolps obﬂhy Kidreys anfl therurelgrsin sornectiamwithdddngy stohes.i nvent i on

furthernore relates to nmedi canents for the treatnent and/or prophyl axis of
t he di seases nentioned and which contain one or nore of the conpounds

accor dPhgceoyntaf theincAMR-inersasingiIAins.ippwsuen they ceppalse be t‘%ﬁ‘?é@fsd'%‘?ﬁﬁ ofithgheast ¢ he
I nventwmeh earrﬁbe’a\tk—mdsw POD hibitors, Sueias/RF exdmpé, dardidd iAsurdihey, aind fso\dsi sat-

bri ng | at i s prostaglandins (PGE2, PGl2 and
pr ost a-% ;}’&'?rﬂ ?\taagﬁ?g?t#o"d%§@§t§"95l rect adenylate cyclase stimulators
such as forskolin and rel ated sub- stances, or.substances Indirectly

sti mul ftd fderddR erh%f' ?el£t¥§{oa§ ﬁ?etrﬁﬁcfbr fhe tFé%irﬁ&{? Q* %Enﬂﬁaﬁ ngi%ﬁ'xdfi’nﬂ "H&RBhs whb Gre

receptor agoni sts, In a mnetic natron, on account

of t hesuffeding\from epe afthe ab?V@menmes diseaspsathe @ﬁﬂw@ ﬁ@ypnﬁqs adipigistesinga hesdnesty a

-Syner Gically 6tfedhivé ﬁg&ﬁﬁ’drhhé’&og?ﬁhy Ydldrible BioBntCEBRE of thdEaf the comPbindS addordiny

PCT/ EP97 06096,
to the invention to the sick marmmal.

“* The invention further relates to the compounds according to the invention for use in the treatment
and/or prophylaxis of the diseases mentioned.

- The invention also relates to the use of the compounds according to the invention for the production of
- medicaments which are employéd for the treatment and/or prophylaxis of the diseases mentioned.

" The invention furthermore relates to medicaments for the. treatment and/or prophylaxis'of the diseases
mentioned and which contain one or more of the compounds according to the invention.

' Advantageously, the substances according to the mvent:on are also suitable for comblnatlon with other
substances which bnng about stimulation of cAMP, such as prostaglandms (PGE2, PGI2 and prosta-

' cy;:lm) and their derivatives, direct adenylate cyclase stimulators such as forskolin and related sub--
stahces. or substances indirectly stimulating adenylate cyclase, such as catecholamines and adrener-
gic receptor agonists, in particular beta mimetics. In combination, on account of their cAMP degrada-
tion-inhibiting action, they in this case display a synergistic, superadditive activity. This comes to bear,



for exangy@oshfdgs heir use in conbination with PGE2 for the poraasBédos Of .

pul monary hypertension. The nedi canents are prepared by nethods known per
se fam liar to the person skilled In the art. As nmedi canents, the conpounds
according-to the Invention (= active cofbpounds) are either enployed as
such, or preferably in conbination wth suitable pharnmaceuti cal

—auxi | i iF &eeple irdtheil Gsd in @omBibationlwithFBED ot the treataleRCofipalMonhy hySeHRRSIGES ,
suppositories, patches, enulsions, suspensions, gels or solutions, the
active conpound content advantageously being between 0.1 and 95% The

per sormikmédicanénts &b repated ty hethods imown ipet Secfahdiiar to the pbissn skiljpdrin thenanMaedge

Mth the, I Llarl ' . SUL : 1 he. I red tical
For mul e EARen 3 i aoRiid W nferkBh ¢ ARG eRiinde) SRR er Eraien
ot her ascduch corqoefprabiydn eorshipationwith suitablesphaouadeblical auxiliages, efgoin the forml of tab-
T
t r act , agtiMe cerppRid sertert advaniageguihobeingbetwean -1 and %% preferably al so

adm ni stered by inhalation. For this purpose, these are adm nistered either

O i 355 R R L b B ol o3 L 0

pr epar artisoitable fott tivel destied tphatmageutfcal foemulativher Beside saivenB(gel-fortningeagental oint-t 0

t he dej ai i r .Pa For t reat ment of dernat.oses,

t he co'&rlg%tt% f?ag&a%(goo&geﬁﬁagm{eo&f%uﬁ(ﬁ\%c?ﬁ?%:ﬁ it2’%’6D ogs‘jt‘g% 19 ﬁsep ¥ exampigy @ rﬁ?""?ﬂgs'f orm
of t hodispenssuitsc amuisifiersypresanvalives, solbilidersorfpermeatipn pramotepsal i cat i on. For the
production of the nedicanments, the conpounds according to the Invention (=
active_conpounds) -are preferably m xed with suitable pharnmaceutical

auxi | i B9ritee tragtpreniorfidisoiiess phthe respisatorydrach thy compoundsascerding &g thedenentienagre

for rru:c prefepdisy alﬁyadmhb@rdgrwnmu:?.im{msf puigtise Ahéseife ddmifibterR IS difBdlyiaoaed

ar e, or e£x e OW-. ders, . e S] ons, .SUSpenst ons sSprays OollS,’ .

o1 nt meheleF RPeGu iR hiahfieSa (B peby Rl atoP SLFAARR: of Risboriions whihcantai

medi cathemt YVithorespedi toghe prephrations\ard tadginisirationp foarps, rreférdnge isahéried for lerample plor

se. Thﬁ-‘. %&%‘ﬁ@fmﬂe%?ﬁ&h{;@dﬁ?mwnds takes place in the order of '
‘Tor :

magni t ude custonary I'nhi bi tors. Thus topi- cal application forms
(such as, for exanple, ointnments) for the treatnment of dermatoses contain

]g he agpmsg P@élﬁ(éﬁﬂ&sbdehﬁatﬁse%?ﬂﬁ%hfpaﬁﬂd@ﬁc&;rdiné & tlhEXngé'Pﬂitﬁ, ard gé%d%ﬂ %agﬂitfer gose
or a i stration by inhala-,tion i, AL _between 0. an ny
bor apthaylom, Einossr meticeyBegn whish ok suehie; i REGRLaRICEYE Far 44 EropsHPmB) e o
or | . vmpdicaméns, tie coripdunds)decafiiingnty tiecinvertion i(F attivatcompounds) ANOpREEeratly ffiked
PCT/ EF’%{ Q&&%@ pharmaceutical auxiliaries and additionally processed to give suitable pharmaceutical
formulations. Suitable pharmaceutical formulations which may be mentioned are, for example, pow-

ders, emulsions, suspensions, sprays, oils, ointments, faity ointments, creams, pastes, gels or solu-
tions.

The medicaments according to the invention are pre;iared'by methods known per se. The dosage of

the active compdunds takes place in the order of magnitude customary for PDE inhibitors. Thus topi-

_cal application forms (such as, for éxa'mple. ointments) for the treatment of dermatoses contain the

active compounds in a concentration of, for example, 0.1-99%. The dose for administration by inhala-
o ‘tion'is customarily between 0.0t and 10 mg per Spray burst. The customary dose in the case of sys-
B t'_etnic therapy (p.o. or i.v.) is between 0.1 and 200 mg per administration.



-25 - Bi 3YQ88/2RW8| nvestigations In the investigati on of PDRCIERA7H%0N: at
the cellular level, the activation of Inflamatory cells has particul ar

i nportance. An exanple which may be neaRfened |Is the FM.P

(N-fornyl net hi onyl | eucyl - phenyl al ani ne) -i nduced super oxi de production of
neutrophilic granul ocytes, whi Qh,'&ﬁealbﬁvémmrﬁd as |um nol -potenti ated
chenol um nescence (MPhail LC eone PA and Sozzanl S, The neu-
trophil respiratory burst nechani sm I'n "1 nmunol ogy Series" 1992, 57,

47-76; 1nqfe ifvetigado 6t R4 fblbition Gt e cdiifar levBEYheYﬂﬂnkatBﬁstﬁhnﬁﬁMt&?? e has
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i nhi bi S&8r, (ﬂ{c Wﬂ%&ha?&-ﬂoﬁ&kb@)s PDE4 i nhibition by the substances

accordrng to tthe Invention IS th a central indicator of the suppression
of inflammatory processes. (G enbycz MA, Coul d isoenzyne-sel ective
phosphodi esterase i nhibitors render bronchodilatory therapy redundant in

the t rs&ﬁs{maés ﬂﬁlclb irmmmhah\olaﬁiﬁéﬁéb'ﬁc&aﬁ@ eRoriftsecrene R land 83%ecrdton SOAfanthRl:
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hodi est ef ase ors: hew
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I nfl aolepreseifed ﬁoéé"ﬁééﬁgh%#ﬁﬁ" O lop@ho 3 ored i o TR cfbnc Aee concey-
functi tbﬁ@nand thusite the iphi lbsm!f ceHdlaczgtivalionnRPE4Sinhibition by thegrubstansies Bbcording:tol
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inhibitors on human neutrophnl functions and levels of cAMP and Ca. Naunyn-Schmiedebergs Arch

Pharmacol 1991, 344, 682-690; Nielson CP et al., Effects of selective phosphodlesterase inhibitors on
polymorphonuclear leukocytes resplratory burst. J Allergy Clin Immunot 1990, 86, 801-808; Schade et
al.,, The specific type 3 and 4 phosphodlesterase inhibitor zardaverine suppress formation of tumor
necrosis factor by macrophages. European Journal of Pharmacology 1993, 230, 9-14).



test sa ined 40 nMtris HC (pH 7.4), 5 nM MyCl 2, CAMVP
or [err]rrp ,#’?@bﬂl—ﬂ [ err] AVP ijr [err](IF—)ﬂ[err%GNP (aboNEt 50,%;9%’%96' '

cpm sanpl e), the PDE isoenzyme-specific additions described In greater
detail below, the indicated concentratie@8-of inhibitor and an aliquot of
the enzyme solution In a total sanple volune of 200 [err]. Stock sol utions

of the (Aorrpom%éo%$§ I nvestigated in DMSO were pre- pared in

concentratio at the DVMBO content in the test sanples did not
exceed 1% by volunme - to avoid an effect on the PDE activity. After

pr ei nculat i ofnrlition of PDEliSeeh®mes M nutes, the reaction was started by
addition of the substrate Zierr|A|\/P or [err]GW). The sanples were

i ncubated at 37[err]C for a fur- ther 15 min. The reaction was term nated
by addi trhewpef acﬁﬁty[\ﬁa“srdete?fmr@d %lbbdrmhg toATliompson @t AIN(M) Gith isorae fdlifibBtians 12)t Tise

o0 . o Gemes ptaiad s i W DUELE 5 T By Bl G SR A GNP or
- sanpl es ﬁh@n@w&" Mahmuaﬁmbmmdpmlsar@lé) g RRECisognzgBe spécificuadditions descgibéd imgreater e
eLuted Wotall péio 18 inaffltddMoRERAHD of gfngmb.eﬁmﬂ Siolet of & @fe,{z@% fibn'n'2off

tHe el uSFE!Raow,the Indre correcte e correspon ues.
The progampleoieluste ofy20al. Stgckesplutiges elghe d‘émPﬁU‘Wﬁ te he dnvegligateddn DM@@ (‘.Mefq pe-

original a?edwéanaérﬂraﬁ&waﬁ {hat the DM Eohtdntinths Hs@édrﬂdlé‘s&i»dmlékédédqumﬂﬁé

I Limp?éééﬂéﬁo%?# Gifoct 05 the PDE, At Rer ATPRCABS0E AdT G ot IRAGS. t recuon was

S EbSt r ?tseméa):y afftifkon df ¢id\Substrategt At dy cGMB)n‘ﬂh_atsaimphs m_are/v?wbpt_eu iat BRW for a fur-
roma L. X " - 1 i

o o e AB S e edctb WL tefhnlon vl abeis 6 adla of GRCHEN Afhy kBl SpRELRAE ™

PDE5 ([ enindtes/andsasidition ot 25 ue pES inucleatidasmsnake venhorfrage Grotales alfox) theamixdire was

pl at el eta@aiiv%ﬁHQEd & ﬁb fok 10 i kBtnk %E:ﬁxbl‘é.W:e?é mkﬁ rab%l@l"?o @}%Easédﬂhééiﬁ-bﬁ col-

PDE4 ([erTr]Al eC| was mveshgate in the cytosol

pol ynor pHsuth umr@mylp@e withignphof 5P s amenjuppiematg m&Wk Tes m,déqw‘awé
see Schupl elgate dlas nieablred Shd Borfeted] byite a6rredpontin martmaumbeﬂw?ﬁapdm &1 Hyaro-

t | f, t PDE3 t t
Tt s i i 158 S A G e SBISR S hGB os ot  h
formati on of reactlve oxygen species in human PWMNL The fornmation of

[ eACH TV Gurfpy 5 @%@?d%%h&ér@eﬂ@goﬂeﬁm? Bl b SidelF S daRE h,a; Bifest

chem | um - of f rom huran

was car rqaé%‘ ipthe PE%%E‘?&%Q*‘PW &Mypnd calmogipling(d P9 IW)BS'"Q CGMP as a substrate (3
PCT/ EP97/ 06096 -27 - scribed in (5) and (6): ‘equal - si ze portions (0 5 [err]

of the C@ﬂéz ?ég enl?nuPatedS }ro { Learts was pun} eﬁmmgtograghlcally [Schudt et al. (4)} and in-
'vestigated in the presence of cGMP (5 uM) using cCAMP as a substrate.

. PDE3 (cGMP-inhibited) and PDES (cGMP-specific) were investigated in homogenates of human blood
platelets [Schudt et al. (4)] using CAMP or cGMP as a substrate.

PDE4 (cAMP-specific) was investigated in the cyfosol of human polymorphonuclear leukocytes
~ (PMNL) [isolated from leukocyte concentrates, see Schudt et al. (5)] using cAMP as a substrate. The -
PDES3 inhibitor motapizone (1 pM) was uSed in order to suppress the PDE3 activity emanating from
contaminating blood platelets. ' |

2. Inhibition of the formation of reactive oxygen sg' ecies in human PMNL

- The formation of reactive oxygen species determined with the aid of luminol-potentiated chemilumi-
nescence (5) and the isolation of the PMNL from human blood (6) was carried out essentially as de-



bated at 3I¥pesmpizosfor 5 mn In the absence or presence of tPEIVERYPOGOYS t:0
be investigated in a buffer solution conprising 140 [err[MNerr]Cl, 5 nM
KCl, 10 [err] M HEPES, 1 [err]MC[err]C[eH]ll\/gCl[err], I ng/m of glu-
cose, 0.05% (w v) BSA (bovine serumal bifin), 10 [err] lum nol and 4 [err]
m cr oper oxi dase. Stock sol utions of the conpounds to be Investigated in
DVBO wesasibed i(8) enti (6 equalesizetportion® (55 Mo theheal subpenSivB(10d calsimh were prieiacuest
sanpl es, di Y g TP ' : Li¥a
Ty, A pabd s SlC L ffh i pindor Eenpe O B Bofipdlhas i B InyEStopEl S bller

measur i sejutiopremerising A42mM Nagl, §miviitegl, 10 MMIHERRS.(+ BM SaflMaCl. 1 moarralefagiu-

Ger many §dseDBi08%:cml) BBA Povite sehdn! albdfin) £ FERN AmMECME b kiMaléroperoxidase. Stock
(N-fornyl net hl onyl | egéz%l %eQ%I al ani ne. 100 nr%er r‘{az?g 1;{ e cheni | um nescence

was r ecetulions ethe com erigyestigaiad in DMSQweRpge ERECEBIFAYRES Shch dhat the
cal cul apmgo é‘on_ten;] ;n%a;e'ssgainqmsm%dtG&earela]o.mabwaumen@q'dﬁiﬁdﬂémﬁr@ﬂﬁﬁ P%m dohe: |
concentratjon-inhibition cyryes nonl i,near _r esSi on_usi ng the a
Pt ot [ B A isEPenebost dus, i Simplin Hete (pcterl I tpsliing chmpaetys” (ARLIE
Ref er enBisfunink}” LB S605CfreorBafthdld (Aliidbatl Gleanany)] befdre stivadatipn edth thecrleceptor agonist
nucl eot | | [ | dgni 1ol of
the onzEiEr RALIGROBMASHARGSpRAtalnRe 4t's3. o hemiph léadiibe Gt eotdd) Tin-
and Schtipususlyfor 3pin; fram thisthe AYGaplugs wergerlculateler r ] | 5- nuci eot i de

phosphodi esterase with QAE Sephadex A-25; Naunyn-Schm edeberg's Arch.
Pharmacol . 1980, 311. 193-198 (3) G etzen K, Sadorf |. and Bader H., A
nodel f8r th@ﬁﬂé%"él ation of the cal nodulin-dependent enzynes erythrocyte
Ca2-transport ATPase and brai n phosphodl esterase by activators and
inhibitgrs;.Biogchem J. 1982 07 ,541-548 (4) .. .. Schudt ,C. N nder S

VUl | or - B0 1550 VBfORR Hers det5ife B 18 baranicabitlnnynyion; e 7 ponlpéis earsiston
phodi esusingithe GraphPad ynfiat™ mogremd@raphPar Sefvare ing.OPtiladelphia ABA62 (5) .
Schudt C., Wnder S., Forderkunz S., Hatzelmann A. and Ulrich V.,

I nfl uence of sel ective phosphodi esterase inhibitors on human neutrophi l
functiofts andRefesenses of [err] AVP and Ca; Naunyn- Schmi edeberg's Arch.
Pharmacol . 1 991, 344 682-690 (6) Hat zel mann ‘-A. and U lrich.V.,

e gt M. Heshy B b hed Shphbigherbé B
98/ 21208 resolution of multiple molecular forms of the enzyme; Adv. Cycl. Nucl. Ref2J87€,39,/688296. -
-28 - @ Bauer A.C. and Schwabe U., An imbrovéd assay of cyclic 3',5nucleotide phosphodiesterase
_ with QAE Sephadex A-25; Naunyn-Schmiédeberg's Arch. Pharmacol. 1980, 311, 193-198
3) Gietzen K., Sadorf {. and Bader H., A model for the regulation of the calmodulin-dependent
enzymes eiythrocyte Ca®'-transport ATPase and brain phosphodiesterase by activators and
inhibitors; Biochem. J. 1982, 207, 541-548. | -
4) Schudt C., Winder S., Miiller B. and Ukena D., Zardaverine as a selective inhibitor of phos-
- phodiestéras'e isoenzymes; Biochem. Pharmacol. 1991, 42, 153-162 -
®) Schudt C., Winder S., Forderkunz S., Hatzelmann A. and Ulirich V., Influence of selective
phosphodiesterase inhibitors on human neutrophil functions and levels of cAMP and Ca;
Naunyn-Schmiedeberg’s Arch. Pharmacol. 1991, 344, 682-690 B
()  Hatzelmann A and Ullrich V., Regulation of S-iipoxygenase activity by the glutathioné status
- in human polymorphonuclear leukocytes; Eur. J. Biochem. 1987, 169, 175-184



B. Re sy bgiztaps Tabl € | below, the inhibitory concentratigpg T%?.;,&ro?a _nepi
err

according to Section Al [inhibitory concen- trations as -10g

(ol /1)] for the compounds according to the inventi-on are indicated for -
vari ous PDE i soenzynes. The nunbers of-=28%re conpounds correspond to the
nunbers of the exanples. Table I Conpound PDES - PDE4 PDE3
PDE2 B.. . PREuiserr] WO 98/ 21208

PCT/ EP97/ 06096 -29 - Patent clainms 1. Conpounds of the formula I [err] in
whi ch R is 1-4Calkyl, R2 ~ is hydroxyl, 1-4C al koxy,

3 7C— Cly Tlablaltkeiow, tHe-imbitopconedrtmtionstdetexyined adoﬁfamy ﬂo@eytnmmhib&o@%ﬁée@t ely

5 70 CYRPBLRY tog 15 bl Wil Bimbu aSrad o e ol s e dor Gangfa o

or pr eRREIsnenzyings. §'lbb$iumbels ofithp gompanpds earrespand itothaimumberR2f tha éxdSplesoget her

are a 1-2C-al kyl enedi oxy group, R4. is a. phenyl radical whichis
substituted by R5 and R6, where R5 i s hydrogen, hydroxyl, hal ogen,
nitro,1ablet ai kyl, trifluoromethyl or 1-4C-alkoxy, R6 . is COR7 or CO RS,
where R7 i.s hydroxyl, 1-8C-al koxy, 3-7C-cycl oal koxy or
3- 7C-[cydoar KyT nef hoxy_ an@l R3 S N RSIJ[R3Z, Wi d R82
| nde peundy; | o.F heiD b & E13.17C cycl oal kyl or
3-7C-kycl oal kyI nmpt hyl, or Wwher e pisglicafichoifj2. together and i ncluding the
nitrggen atomto ar e ponded, . - Tyl , 1-piperidyl,
1- he epihyl or 44ooPdfol inyif-ldadilcal and the sallts -of these
conpounds. 4 - 5.45 7.54 6.67 4.80 <4
5 7.75 -~ 1.15
11 ' 7.85 7.23
18 7.96 _8.73
17 7.94 6.38
18 787 | 674
19 . 8.18 7.56
21 _ | 767 ' 6.34
23 | 856 | 664
24 8.51 7.64




2. Corrpommzﬂst he formula | according to claim1, in whi E&TRPI7PE096 .
1-4Cal kyl, R2 is 1-4C- al koxy, 3-7C-cycl oal koxy, 3 7C- cycl oal kyl net hoxy or

1- ZC—EI‘ITGXTWfTi’_h‘_s*”C‘Oan etely or predgy nantly substituted by fluorine,

3-7C-cycl oal koxy, 3-7C-cycl oal kyl met hoxy or
1 2C I:I Im ﬂ ﬂ orrpl etely or agredorin' nantly substituted by fluorine,
*[ S

cal whi ch | ted by R5 and R6, where R5- I's
hydrogen hydroxyl haI ogen, nitro, 1-4Calkyl, trifluoronethyl or
1- 4C- al kox ?/}S 08R6 is COR7 or COR8, where R7 S
hydroﬂyp° \é ousds 9 SZ‘V - 7C-cycl oal koxy or 3-7C-cycl oal kyl net hoxy and R8

s N(R81) R82, where R81 and R82 i ndependently of one another are hydrogen,
1-7C al kyl, 3-7-cycl oal kyl. or 3-7C-cyRftoal kyl net hyl ; or where R81 and R82,
t oget her and Including the nitrogen_a&on1to whi ch both are bonded, are a

1- pi peridyl, 1-hexahydroazepinyl ot ™Qrpho- linyl radical, and the salts

of these conmpounds. 3. Conpoundsyof the fformula | according to claim1, in
which R is nmethyl, RR2 ‘ oxy, , 3- 7C cycl oal koxy or

1- 2C-al koxy which Is corrpl el _ R i natl} | y substi- tuted by fluorine,
R3 s 1-4C al koxy, 3-7C | K 1-2C al koxy which is conpletely
or predom nantly substi-r§tlt =Dy or i ne, R4 I s a phenyl radical which
i s substi-tuted by R5 and R6, where RS i s hydrogen, hydroxyl, 14C-al kyl
or 1-4C al koxy, RB Is COR7 or & R8, where R7 i s hydroxyl,

1- 8C-al koxy or 3-7C-cycl oal koxy and RS s N(R81) R82, where R81 and R82

I ndependently of one anot her are hydrogen, 1-7C al kyl or 3-7C-cycl oal kyl,
or whdnwhieBl and R82, together and including the nitrogen atomto which
both g€ bng%a,me a 1-piperidyl, 1- hexahydr oazepi nyl or 4-norpholinyl

radi cal
RZ is hydroxyl, 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or 1-4C-a|koxy which is

completely or predominantly substituted by fluorine,
) R3 Is hydroxyl 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy or 1~4G-alkoxy which is
' completely or predominantly substituted by fluorine, ' '
or in which ;
R2 and R3 together are a 1-2C-alkylenedioxy group,
* R4  is a phenyl radical which is substituted by R5 and R6, where
R5 is hydrogen, hydroxyl, halogen, nitro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy,
'R8 s CO-R7 or CO-R8, where |
O RT is hydroxyl, 1-8C-alkoxy, 3-7C-cycloalkoxy or 3-7C-cycloalkylmethoxy and
R8 is N(R81)R82, where R81 and R82 independently of one another are hydrogen, 1-7C-alkyl,
370-cycloa!kyl or 3-7C-cycloalkylmethyl, or where R81 and R82, together and including the
mtrogen atom to which both are bonded, are a 1-pyrrolidiny, 1-p|pendyl 1-hexahydroazepmy| :
_ or 4-morpholiny} radical,
~ and the salts of these compounds.

2. Compounds of the formula | according to claim 1, in which
Rl is 1-4C-alkyl, . o - . SR
R2: - is 1-4C-alkoxy, 3-7c-cyoloalkoxy, 3-7C-cycloaikylmethoxy or 1~Zc-alkoxy wmch is completely
" orpredominantly substituted by fluorine, : : : -
"R3 is 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7c-cycloalkylmethoxy or 1-2C-alkoxy which is completely
_ - or predominantly substituted by fluorine,
R4 _is a phenyl radical which is substituted by R5 and R6, where o
R5 is hydrogen. hydroxyl, halogen, nitro, _1-4C-alkyi. trifluoromethyt or 1-4c4alkoxy,



and the gabbg9bs t hese conpounds. 4. Conpounds of the f bgmgg di ng
toclaiml, in which Rl is methyl, R2 I s met hoxy or ethox

met hoxy or ethoxy, R4 I's a phenyl radical which-is s
R6, where R5 i s hydrogen, R6 is R7 or CO RS, m” "I
hydr oxyl. or 1-8C-al koxy and R8 I's N(RBI')R82, where _R81 an‘

Indepqigientgs)cd)f;-,gpgoq:(pmg,re are hydrogen or 1-4C-al kyl or 7C—cyc| oal kyl ,
or where R81 her and i ncluding the nitrogen atomto which

both aR& boﬁ&é@"’x 'rbg%alfg’fﬁ ﬁﬂpr‘aﬁlpa‘k%f?é;ﬂﬁﬁﬂﬁﬁfﬂ‘ﬁﬁﬁw 884- nor phol | nyl
radi cagg- ang N(Re‘l)Ratt\ﬁheﬁé Rahemea mrtmad@enufi of by aRu Srdhydrdten] 7o), |

according t ai.m

PCT/ EP97/ oa%@é’w"'%i“%y' °h§‘7\8@°yf'ga'§>ﬂ{"ﬁ‘8¥‘y° e ﬁ?ﬁ!f"" ﬁ%\? ‘°9?‘ée'aa“§H%‘H§H'“gr'Qa| cal
whi ch [ s S uhitrogemAte tcbyh‘m beth cird3gndedh aree a2 R@npend&ls%hgodhydymeplﬁtﬁ or 4-maploo R7
or mﬂ'&"ﬁf‘ I's 1-4C-al koxy and R8 I's N(R81) R82, where-R81 and:
. R82 |ndepe y bf one another are 1-4C-al kyl or 5-7C cycl oal kyl, or
wher e F@ithesaltsrEthese eiRAoNBIS. and i ncl udi ng the nitrogen atomto which both
are bonded, are a 1- piperidyl or 1-hexahydroazepinyl radical, and the salts
of these conpounds. ounds of the formula | according to claiml, in

whi ch $-1FemMRp ?@g)éﬁheafm%a! crgiog e el Winwhigh| o are in the cis position
rel at i Re to.smhy),not her, or the salts of these conpounds. 7. Conpounds of

t Eg fsg | a l ?&c&r d', lec-cycfealﬂoxy or ’1-2\'()4-]alﬁoxy wq'u cms cpmaetgly%p%re om%grcvitlylsugst{]ave

tuted by fluorine,
R3 is 1-4C-alkoxy, 3-7C-cycloalkoxy or 1-2C-alkoxy which is completely or predominantly substi-
' tuted by ﬂuonne

R4 isa phenyl radical which is substituted by RS and R6, where

R5 xs_ hydrogen, hydroxyl, 1-4C-alky! or 1-40.-all@xy,

R6 ~ is CO-R7 or CO-R8, where

- R7 is hydroxyl, 1-8C-alkoxy or 3-7C-cycloalkoxy and .

R8  is N(R81)R82, where R81 and R82 independently of one another are hydrogen, 1-7C-alkyl or
3-7C-cycloa|kyl or where R81 and R82, together and including the nitrogen atom to which
both are bonded, are a 1-piperidyl, 1-hexahydroazepmyl or 4-morpholinyl radical

and the salts of these compounds. '

4. Compounds of the formula | according to claim 1, in which
"Rl ismethy), '
R2 is methoxy or ethoxy,
R3 is methoxy or ethoxy,
R4 is a phenyl radical which is substltuted by R5 and R6, where
RS s hydrogen,
R6 is CO-R7 or CO-R8, where
R7 is hydroxyl or 1-8C-atkoxy and :
" R8 is N(R81)R82, where R81 and R82 independently of one another are hydrogen or 1-4C-alkyl
S or 5-7C-eycloalkyl or where R81 and R82, together and including the mtrogen atom to which
both are bonded, are a 1-piperidyl, 1-hexahydroazep|nyl or 4-morpholinyl radical,
and the salts of these compounds.

5. Compounds of the formula 1 accorc_{ing toclaim 1, in which
R1 is methyi,



absol ut e wen9¥2120&ti on as the conpound PCT/EP97/06096 .
(-)-cis-4-am no- 3- (3, 4-di net hoxyphenyl ) - 1- net hyl pi peri di ne di hydrochl ori de
having the optical rotation [a] [err] -_lgé._l[err] ([ : hanol ), vvhich
can be enployed as a starting material. A conpound iel ected fromt

Group gt ot lllllIIIIIHIIIHIIIHHIII

ci s- 8, 2D efihek 98 (4- i sopr opoxycar bonyl phenyl - 2- et hy
, 2,3, 4R§[ er ig méfhaxyerettiuxgl obenzo[ c]-[ 1 6] napht hyri di ne;

CI28384 [Dlere}jihg)é' e%&ﬁﬁg'aﬂwﬁf' %tﬂ{yg]by 8% ‘ghegﬁlyal él ggt i

ci s- 8, ®&6Di etisoydréged; N- cycl ohexyl - i sopropyl am nocar bonyl phenyl ) -2-nethyl -1, 2
, 3, 4, 48610b 8837 &y@&gﬁe&g&{ac] [1 , 6] napht hyri di ne; _
. o .

cis-8 Di et OXYy- 6-(4- am nocar bonyl phenyl - 2- net hyl -
, 2,3, 4R4[ er ii§ 1-$Gtﬁlmxawdrobenzo[ c]- [1 ,6]naphthyridine;

ci s-8, gDl etbipy¥aHrbA v‘ﬂé%!dineaﬁ@inﬂeﬂenﬁrﬁlg @%ﬁ%'é@&%w}el 12c TRy shc.

,2,3,4,4[err], 10b-hexahydr o- enzo&gg
s-8, 9-Di et hc?xs‘%ik!['-zﬂfmhﬁ@r%l‘i #HRER, togptheian pvfémrrq @ niiegen, atom to which batheare | | 1

Ob- hexahydr elarded bl d LpipkridyhaiPi1hdRaRydda28pinyt radical,

ci s-9- Et hoxy hox 4- di i sopropyl am nocar bonyl phenyl) - 2- net hyl -
, 2,3, 420% &{{@ féP‘B‘”S nzo[c] [ 1] , 6] napht hyri di ne;

ci s-9- Et hoxy 8- met hoxy- 6- (4d| but yl am nocar bonyl phenyl ) - 2- net hyl -

CIZS 3 9 4 :1 b %.QQ opﬁg?(lmﬁgxfa[ &? gk& g%%nag éﬁ' @Rﬂﬁ r i lrorégh atoms in positions 4a and-:

-yl - caﬂ%ﬂsﬂ in meemﬁqusﬂ@n ralatiyg|to pne a_noglen on[hsrsa!}s af®hgsexampoundKREPL ACEVENT SHEET
32 - hydr obenzo[ c]]1[!, 6] napht hyri di ne;

i s-9-Et -6-[4- (pi d I b | ) phenyl | - 2- et hyl -
CL S e el B S S BPela S £SO e 2 e
C?Lrpou mbsoluteftonfigueation s 1he eqpRipodnds (-REib-4aenifd-S:B, 4-dbrne@ho&yﬁheﬁim1-ﬁ@th§xp{p%ridinéﬂ -
et hox I
(- ) Cy Qmi&ﬁlr‘,ﬁl%%degﬁ%gﬁ tlfehg %ca&o{%ﬁ?whnrmd Oﬁﬂe?ﬁﬁ. me&aﬂgll),lvmlwecan be employed as
di-hydr ngn?r{g rﬁgtenai. '

8. A compound selected from the group consisting of :

~ cis-8 9-Dlethoxy-6-(4-isopropoxycarbonylphenyl)-z-methyl-1 2,3,4,4a 10b—hexahydrobenzo[c][1 ,8)-

~ naphthyridine;

- cis-8,9-Diethoxy-6-(4-diisopropylaminocarbonylphenyl)-2-methyl-1,2,3,4,4a 10b-hexahydrobenzo[c]-
[1,6]naphthyridine; .
cis-8 9-Diethoxy-ﬁ-(4-N-cyclohexyl-N—-lsopropylamnnocarbonylphenyl)-z-methyl 1,2,3,4,4a,10b-hexa-
hydrobenzo[c][1,6]naphthyridine; :

- cis-8 9-D|ethoxy-6-(4-dsbuiylammocarbonylphenyl)-z-methyl-1 2,3,4,4a,10b-hexahydrobenzolc]-
[1.6]naphthyridine;
cis-8,9-Diethoxy-6-[4-(hexahydroazepin-1-ylcarbonyl)phenyl]-2-methyi-1,2,3,4,4a,10b-h exahydro-
benzo[c]{1,6]naphthyridine; :
cis-8 9-Dxethoxy-6—[4»(p|pendm-1-ylcarbony!)phenyl]-z-methyl-1 2,344a 10b—hexahydrobenzo[c][1 6]-
naphthyndme _
cus-9-Ethoxy-8-methoxy-6-(4-dx|sopropylammocarbonylphenyl)-z-methyl-1 2,3,4,4a 10b-hexahydro-

. benzo[c][1,6]naphthyridine; : o '
cls-s-Ethoxy-B-methoxy-6-(4-d|butylamtnocarbonylphenyl)-z-methyl-1 2,34 4a,10b-hexahydroben—
zo[c][1 6]naphthyndine, -
cis-9-Ethoxy-8-methoxy-6-[4-(hexahydroazepin-1 -yl-carbonyl)phenyl]-2-methyl-1 2,3.4,4a,10b-hexa-



9. A rredim&% 2&grrpri sing one or nore conpounds according t 9 = -
t oget her %e custom ary pharmaceutical auxiliaries and/or €xclpient’s.

10. The use of compounds according to cI&j m 1l for the production of
medi canments for the treatnment of airway-¥d-<sorders a 11. A
conpound of the formula | according to claimb5, in W’ﬂl""’ﬂmmwm hyl,
R3 is rfﬁ&ﬂ&ﬁé’r&o[cﬁﬂdnﬁpﬁh(%@ﬁfé}" radical which is subsi fed®by* RS artd R6, where
'R5 i s hydraogen, R6 is R8, _\anere |§N é)%é %&rdgn 1 d%%r%%;ﬁ
Sopr oS PSSty fdt-daperdot S Bory BN R B 0 SR RIATSLRR ch
is (-)Gio [9.6}itabﬁmymﬁwe' rzret h%yl- 61(421-gi iélszpropyl - 4 . 6lnaph
am nocar en - 2- e -1 er - hex robenzol.cl || nap
thyr | d1an qlﬁg ﬁg‘gsr af {r%;ﬁﬁ S?rinagl?'nds, which carl bL préﬂarélao Qtanqmg afm(n ?Qig-l.&)n[ﬂ%lg (3.9 di
ethoxyphenyl)-1-methylpiperidine dihydrochloride or (-)-cis-4-Amino-3-(3—ethoxy-4-meth9xy)—1-methyl»

piperidine dihydrochioride.

9. A medicament comprising one or more compounds according to claim 1 together with the custom-
ary pharmaceutical auxiliaries and/or excipients.

10. The use of compounds according to claim 1 for the production of medicaments for the treatment of
airway disorders and/or dermatoses.
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