EP 0 297 651 Bl Description The invention relates to a group of new

- anefl ated i ndol e derivatives which are substituted with an im dazolyl met hyl
group, to the preparation ther &fQ2%851tBI conpositi ons which conprise at

| east one of 5 these conpounds as an active substance. It is known from
Bel gi an Pat ent Specrfrcatron No. 901576 and European Patent Application No.
863056PesegPHMb| | cati on no 0210840) that car bazol one conpounds of formula
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hav Iat 0le, derivalves IC | 1-3
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[ oF7) afolohid Bitlptitids bfor al ken
phenyl a q%ﬁgﬁy %qg glor n t e a y 25 group) Ztndort ﬁe two ot her groups nmay be

hydr ogen or aI kyl (1-6 C), are strong and sel ective antagoni sts of
“neygonal " 5-hydroxytryptam ne (5-HT) myeceptors. It has surprisingly been
found that conpounds of for@l a 2 30 2lerr]

(2) 40 wherein - [err] is al|ltyl or al kloxy havi ng 1 4 C- atons, phenyl al koxy
having 1-3 C-atong h y p, N/droxy, m trifluoronethyl,
trifluoronethoxy, , a group | 9T\/\/nerein [err] is
al kys having 1-4 . pJhas t lue 0, 1, or 2, or [err] is a
group [err] 46 : Wher@in [err Rre hydrogen or alkyl having 1-4
C-atons or [err] Nforn‘%a saturdtgd 5- or ring and n has the value 0, 1

or 2, Z together with t carbon atom and nitrogen atomto which Z is bound
and the intermedi ate carbon atom forms a heterocycl i c group consi sting of

2|n at ans, nwhch ina o ni t re esent,
%l ';‘;brls d "f‘%ﬂ aﬁ‘ﬂ@' % ,;'y %%([)2 may
ﬁ:wprng tg’ﬂ? 5 y é:ter |a ea o‘rageq' wheremo ?Ri QE ygﬁ
; B en, aI I , 3 S 1L inGhe XKW
ri ng u ,an %lo? pm dg?é aml( 9 y, 4 ts%pn@tngﬁs&&ﬁ Mﬁdnﬁs& Rr
heter né B 6-ring atonms and may be
subst i tutI rEmEN gf) dsadflgp,maﬂavr ng 1-4 C at om; and m has the
val ues 1- - one o] the groups [err] i s hydrogen, alkyl haV|ng 1-6
C at ons, cycl oal kyl having 3-7 C 55 atons, al kenyl having 2-6 C atons

or g@enylalkyl having 1-3 C-atons in the al kyl group, and the two ot her
groups i ndependently of each her are hy@rogen or al kyl having 1-6
C-atons, and the pharnaceutlcalﬁg accept abl'g2aci d addition salts thereof
have a srntlar but con | a g effect and a lower toxicity

than the known . N N (2)
2/ % 3

wherein
- Ro is alkyl or alkoxy having 1-4 C-atoms, phenylalkoxy having 1-3 C-atoms in the alkoxy group,
hydroxy, halogen, trifluoromethyl, trifluoromethoxy, trifluoromethylthio, or a group Ry $(0)p, wherein Ry
is alkyl having 1-4 C-atoms and p has the value 0, 1, or 2, or Ro is a group RsRsN, RgRsN-CO-CHz-
45 or RsRs-N-CO wherein Rs and Rs are hydrogen or alkyl having 1-4 C-atoms or RsRsN forms a
saturated 5- or 6-ring and n has the value 0, 1 or 2, Z together with the carbon atom and nitrogen
atom to which Z is bound and the intermediate carbon atom, forms a heterocyclic group consisting of
5-8 ring atoms, in which, in addition to the nitrogen atom already present, a -CO-group or a second
hetero atom from the group N, O, S, $-O or SO2 may be present, which ring may be substituted with
80 1-3 alkyl groups having 1-4 C-atoms, a phenyl group or a spiroalkyl group (C2-Cs), or which ring may
be anellated with a saturated or non-saturated carbocyclic or heterocyclic ring which consists of 5- or
6-ring atoms and which may be substituted with halogen, alkyl or alkoxy having 1-4 C-atoms, and
m has the values 1-5,
- one of the groups Rz, Rs and Rs is hydrogen, alkyl having 1-6 C-atoms, cycloalky! having 3-7 C-
55 _ atoms, alkenyl having 2-8 C-atoms or phenylalkyl having 1-3 C-atoms in the alkyl group, and the two
other groups independently of each other are hydrogen or alkyl having 1-6 C-atoms, and the
pharmaceutically acceptable acid addition salts thereof have a similar but considerably longer-lasting
effect and a lowser toxicity than the known compounds of formula 1.
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EP 0 297 651 Bl Suitable acids with which the conpounds of formula 2
- accérding to the invention can form pharmaceuti- cally acceptable acid
addition salts are, for exanpl e EmMQ@PLEM BYic acid, sul phuric acid,
phosphoric acid, nitric acid, and organic acids, for exarrpl e, citric acid,
fumaric acrd malecacrd tartar cacr enz
p-t ol uene ﬁ g(? a&%qéﬂ’ 2%3‘8 :ﬁ' ?or'% ﬁ&h\cgc:;g The
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déPUs?"oﬁ'ée é%? %“&E pag ,,% the:g EEE l“ﬁ‘& =t . ;S ’y 20

the car rﬂ’%e %Pasg B o LRSS g%ng ;

hvt hni 'E1 6 mviﬁngon al 2] s suitable for
L R e o sy VR
to th,g egj dy‘%& d el ma Z n rought |nto orns suitable for
adm n RcHPHE bém mk'aéo o %ﬁrefr s raf b B4k RbSend GA Rid ety
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used f OlpefwdbrSo.d5.HNE 26 Mg Finélordith Mddﬁom@nesw.ﬁ@&laetwaunesianoardwyagents for 25
exanpl e, StHel €bmPburki quéoeh.r@abrmennv&ﬂrbrermaalw prépafaddin S g@annen kadwnCior &ietbgous
CONPONEBmPsuRdys. GLitkbletistiidds of prepdrihg s 1yPe/ ofocdmpsuids cmpdbsctibed férhaxarsgle;an ittey and
t he nat wbéredieniidhed ElirGrearsRatdnDAgplicatisngrabishedamnder oumiben 0210840. of admi ni strati on.
As a rul e, Inphicuthd tha gempuuhds ob orrindd 2\eaprbe ®bBibecaind 9@ yiald bypreadtien eflal compaunghefe n
0.1 and farbwieg of active substance daily. The conpounds according to the

i nvention may be prepared in a manner known for anal ogous 30 conpounds.

Sui t a¥sl e met hods of preparing this type conpounds are described, for
exanpl e, in the above-nentioned European%at ent Application published under
nunber 0210840. In particular the corrpou formula 2 can be obtained in
a good yield by reactri D 5 of la 3 35

’G/[err] 45 wherein Ro : ‘ ove rrean(w and X is a
reactfove group, preferably h S'Q,r [err] th an i m dazol e
conmpound of forrmula 4 R2 50 N

(4) NZ

45 wherein Ro, n, m and Z have the above meanings, and X is a reactive group, preferably the group =CH2 or
-CH2N(CHa)z, with an imidazole compound of formula 4
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or a salt thersof, wherein Rz, Rs and Rs have the above-mentioned meanings.



[err] or a salt thereof, wherein [err] have the above-nentioned neanings. 3
EP 0 297 651 Bl The reaction is preferably carried out in a suitable
sol'vent, for exanple, water, alEPdh287653diBtet hyl for- nam de, etc. at
tenperatures between [err] The starting conpounds of fornmula 3 to be used

in this reaction can be*obtained, for exanple, by reactiop of £ om)ound of
for i & i St iCFrggebm{égn e Soivigt Jir e, (BIPE Sient Rl Tor

' : . n | ani ne_hvdrochl ori ly i
o T S et i e O g SR B O 10,
starting St 2CRRWET oMY Rl

a 5 can be prepared in a manner known for
amal ogous conpounds by oxidation of a conpound of fornmula 6 20 25

(6) 30 wherein [err] n, m and Z have gyhe above neanings, with a suitable
oxi dation agent, for exanple, 2,3- dicfjl oro-5,6-dicyano-1,4-benzoqui none
(DDQ or sel enium di oxi de prgherabl vy #Ma suitable solvent, for exanple,

wat g5 , tetrahydrof 'uraqe@o icular th tarting substances of
formula 5 can be obta [ ﬁhyoxi'dazsﬁn wi th DDQ of the
anal ogous conpounds of formnu of uran and water at

t enpeat ures between [err] as ¥ I bed for simlar compounds in J. Og
Chem 42, 35 (1977), p 1213. The conmpounds of forrmula 6 are known
compounds or can be obtai ned anal ogously to known conpounds. Further the

st ar t i wepreiruBst mTe cad @ havertha, Bovementianegdemesnings, rithy formaldehyeen ansh dipptbylmiRer se

by ri niydeciieride.crafgrabiydiyperaznis sgivent. dor gampleyacetic @id%%ﬁ'ﬁ‘]h%ﬂ@%ﬁﬂ“@o, n, mand Z
have t he Tho@wtingrfebstanensei forraul® pRIO PrERRred njarpAnBer draqndoraRalRaoHTPMARHAdh Y

car ri eexidgtian of sepmpgundof forpHlae by boiling in an organic solvent, for exanple,
acef?c acid in the presence of an acid catalyst, for exanple, concentrated
hydrochl oric acid or sul phuric acid. The conpounds of fornula 7 are known
conpounds or can be obtai ngs &l Y to known conpounds. The invention

wi |l now be describ M , by way of exanple, with reference
to the ensuing 55 ss N i ( Hz) (5)
m

30 wherein Ro, n, m, and Z have the above meanings, with a suitable oxidation agent, for example, 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) or selenium dioxide preferably in a suitable solvent, for
example, water, tetrahydrofuran or dioxan. In particular the starting substances of formula 5 can be obtained
in a good yield by oxidation with DDQ of the analogous compounds of formula 6 in tetrahydrofuran and
water at tempeatures between -10 and 20°C as described for similar compounds in J. Org Chem. 42,

35 (1977), p 1213. The compounds of formula 6 are known compounds or can be obtained analogously to
known compounds.

" Further the starting substances of formula 5 can be obtained in a manner known per so by ring closure
of compounds of formula 7

(R° 9;@ | /0 (
® ' Z/N _.N:-@m ?)

wherein Ro, n, m and Z have the above-mentioned meanings. This ring closure reaction may be carried out,
s0 for example, by boiling in an organic solvent, for example, acetic acid in the presence of an acid catalyst,
for example, concentrated hydrochloric acid or sulphuric acid. :
The compounds of formula 7 are known compounds or can be obtained analogously to known
compounds. _
The invention will now be described in greater detail, by way of example, with reference to the ensuing
55 specific examples.



EP 0297651 Bl EXAMPLE | 4,5, 6, 8,9, 10- hexahydro-10-[ 2-net hyl -1 Hi m dazol -
*-yl)nmethyl]-11 Hpyrido-[3,2,1 -jk] carbazol-11 -one 5 a) Preparation of
a conpound of formula 7. A m xt UFR0@987 881 B1g (313 mmol ) of

1-am no-1, 2, 3, 4-tetrahydroqui noline and 38 g (329 mmwol ) of

cycl ohexanedi one-1,3 in+150 mM of absolute ethanol was boiled for 1 hour
whi | e SME'EE_}!. The reaction mxture was then evaporated to dryness and the

r esi due4 e lb"géL”(fl% tate were
added t G2 = A e\ to
crystgl A ;Kﬁ,rof;go stand overnight at [err] and sucking
of, 48.37 ﬁa q&.fs Mﬁaﬁophm 1 Dk tull 8o RGN o ©
recover edc cfoﬂ&’aﬁ snm {50 rhICUf'QﬁsquQ‘/ﬁﬁ i wa¥ IbBilel - Houk aﬂf@stutﬁﬁé' ITRE rédction

mel ting- pﬂ.txme s theRTeVdporaied Iy @absdnk o rBdidud wﬁ@&f&@”&lﬂn 3003 of mBariel. eg0LHIDTOT - @
conmpound iyl %8etate were added to the resulting solution, after which the mixture was left to crystallize. After
[err]s66. iba\ﬁi)gQB siahtPovBiyightcat 0 G and SubMirg offe4B.3 glofgplire\piddact Wevé@Btaivbd. Andikd 1618 g Of
aceti c acbproduet Wedé retbvedll HoMNEE Mothart IRydorh@ebrall OAblidO88. 1C (90%) Having fai reltingpbintr & Was
boi | ed whig3ets6t¢.r ri ng under an at nosphere of nitrogen for 1 hour. After

| eavi i ng b)Predamtich ab'a eompogint 5 hyring closreiofa compand 7.0 crystal | i ze. After | eaving
to stand one 30 day at roomtenperature and overnight at [err] sucking
of f, sashing with ethanol and water, and drying, 23.5 g Qf product were
obtained (nelting-point 173-174 C). Another 13.1 g of pe product were
obtained fromthe np l'i quor after @hronmat ggng Querall yield 36.6
(609 . c) Preparati of conmpound 3_f .75 (30 mmol ) of
t he ket one of fornul ’

parafBr mal dehyde, 5.4 [
of acetic acid, and the ture was—Heated in 5Q a bath of [err] for 3
hours. After evaporating to dryness the residue WaS rendered al kaline with
2N NaOH and taken up-in water, shaken wth dichl orggpt hane, evaporated to
drynegs and chronat og- r‘a7pH d. After evaporating t ood fraction 5.1 g of
the free base of conpound 3 were obtained. This base was dissolved in 25 m

of boiling &kRane ind Ryddbie7 2bldhedh df WereaMikddawiACbob Yl Top GEbkio béid aRfC 100 Medte
added. Thgongéntatbdhjdraemericlatl DI mitutetieas DoiledWhiie Etiring Aivded Gn lahosiharachf anregeni ght
at 0 * C, ron@hostUAHer bavihd to 3taA8 ld@dinighd the middiirb Ibediih herErgstaliza.dafiel lodihg t& standdoné 53%)
of praductaye vdoa tomperitune Bnd sverhightage 1) istitking bi€ iaghing with ethéridl 4hd Wétef; 2dd diling])
Reacti on ed.5 @ @afOopigdnctnelerd obfaibéd @nettingpaintty3-474 €).r Anothér (31 g of pure product were
obtained from the mother liquor after chromatography. Overall yield 36.6 (80%).
c) Preparation of compound 3 from compound 5

| oride and 90 ni

0 | 0 _GH
1 | N
o LI _JHHEH+ CHANH_ Y N CH,
0 & HCl
45 (5") (3')

6.75 (30 mmol) of the ketone of formula 5 were mixed with 1.8 g (60 mmol) of paraformaldehyds,
5.4 g (66 mmol) of dimethylamine hydrochloride and 90 ml of acetic acid, and the mixture was heated in
50 a bath of 100°C for 3 hours. After evaporating to dryness the residue was rendered alkaline with 2N
NaOH and taken up in water, shaken with dichloromethane, evaporated to dryness and chromatog-
raphed. After evaporating the good fraction 5.1 g of the free base of compound 3’ were obtained. This
base was dissolved in 25 mi of boiling ethanol to which 2 ml of concentrated hydrochloric acid were
added. The crystallised hydrochloride 3', after leaving to stand overnight at 0 *C, was sucked off, washed

55 with ethanol and dried, 5.1 g (53%) of product being obtained (melting-point) 208-209 * C).



15 25 3.2 g (10 nmmol) O the salt 3' obtained according to c) were mnixed
~with 2.5 g (30 mol) of 2- nethylimdazole and 30 mM of water. The m xture
was boiled for 20 hours under EPtQ287B91BYile stirring. After cooling, while
stirring, the product crystallised After cooling to [err] sucking off,
dryi ng and chr onat ogr aphi ng %% g87°/c) of the desired conpound of forrrul a
2 vere chReacHinrt e FAPROSTS Wi j4Romp [err] EXAMPLE Il a) 4H,
8H 5, 6,9, 10, 11, 12- hexahydr o- cyclohepta [4,5]-pyrrolo[3,2,1 ,
-ij]-quinoline-12-one 3 A solution of 25 g o
2, 3- d| chloro-5, 6-di cyand)ll 4- benzoqui none (110 mmol H13250 m  of

tirring and at [err]

te{rahydrofur S added™&raph N(CH3)5 hours whi |
: 2, =TT~ ®inol i ne (54

toa solutio
8H 5,6, 9, 10, |
mml ) in 500 etra ydrof uran and 50 m of wat After everyt hi ng has
been, added drogwi se} stirring is continued for anot her 2-3 hours at [err]
Appr oxi mately 208 of silicagel are then added and the whole is
evaporated 40 to drynp Af ter chromat ogr aphi ngéj fe and after
evaporating the good Vﬁictron 2.7 g of. product ﬁl% are obtained
(el ting-point 141-143 C). b) 4H, 8@5 6,9, 10, 332 hexahydro-1 1

ol"o

-[ (ds met hyl ami no) rrethyl] cycl ohep [4 5] py 0-[3,2,1-ij]-
qui nol i n-12-one. hydr ochl or Lg&_2. 3 I
4H, 8H- 5, 6, 9, 10, 11, 12- hexaf olo-[3,2,1

-ij]-qui noIin-12--45-'- o]
par af or mal dehyde, 2.0 g (2 v rret hyI am ne hydrochl oride and 50 m
of—4&tetic acid, and the nixtjure {s heated in a bath of [err] for 1 hour.
After evaporating to dryness eresidue is rendered al kaline with 2N NaCH,
extracted with dichl oronet hane, evapor to dryness, and chronat ographed.
After evaporating the good fraction, 2.\& A of the free base are obtai ned.
This_base is dissolved in 7.5 m of absolute ethanol to which 1 nl of

concéntrat g WA R BLi0% 1o6taiféd Sbobriiing 88 Cwere hiked Wi 8! d (36 Ginol) of 2-
hydr ochl str ﬁg.i“° B g e a2 s ucked

of f, Whﬁ vrlhilé Hirﬁngc Hepradizot is6d. "PRBrOLoofrigCo b +ioe ducking Rk ddriding afid ( 539 .
Mel ti ng cFPnFHanog Bring] 2.6 f)fﬁb HésPeY compdund ofHoknititd-Dwére Bbtdibad(thelfing-goink 283y dr o- 1
1-[ (2- mefgayey)) - 1 H--|m azol -1 -yl)-nmethyl]-cycl ohepta-[4,5]-pyrrol o-
-[3,2,1 -ij]-quinolin- 12-one55 2.0 g (6 mol) of

4H, 8H- EXAMRLEID, 11, 12- hexahydro- 11 -[ (di m

et hyl am no)-net hyl ] -cycl ohepta-[4,5]- pyrrolo-[3,2,1-ij]-quinolin-12-one
hydr oc hl 2 HRH-56,%101i1 4 2texalydie-cycléhepta{45)-pyrreiel3)2, igf-aginges-148 i dazol e, 25 m of
wat @ and ~A5sqltion fof 25p gopfa A&idichiares.Sréicyanar! é-beazogiinone o1 10n aeioh nint £59 E‘h °for 48
hour s whietrabydsefuran jsragded/grenwise i b5 ihpwss whilgstiriagyand;a P 119 >&'Grae“°‘”§°"rﬂ56 in
2N NaOH 4hd8H:58.9: 311 d-hovabydrogycigheria-BSlyyaiads.2. ii-quinofine (P or at ed
and chr oeEahydipfuramand. 50l of waisg, A P&?’Y‘H Eaﬁé’egb%feq d % '§° %’"“ '57?’.?“ grate %9 of

‘tHe desr gnather 151780 27- Aepypimatele le IS evap
to dryness. After chromatographing twrce and r evapo 7 g of product (21%)

are obtained (melting-point 141-143 *C).
b) 4H,8H-5,6,9,10,11,12-hexahydro-11-[{dimethylamino) methyll-cyclohepta-[4,5])-pyrrolo-[3,2,1-ij]-
quinolin-12-one.hydrochloride
27 g (11.3 mmol) of 4H,8H-5,6,9,10,11,12-hexahydrocyclohepta-[4,5]-pyrrolo-[3,2,1-ij}-quinolin-12-
45 one are mixed with 0.68 g (22.6 mmol) of paraformaldehyde, 2.0 g (25 mmol) of dimethylamine
hydrochloride and 50 mi of acetic acid, and the mixture is heated in a bath of 100°C for 1 hour. After
evaporating to dryness the residue is rendered alkaline with 2N NaOH, extracted with dichloromethane,
evaporated to dryness, and chromatographed. After evaporating the good fraction, 2.37 g of the free
base are obtained. This base is dissolved in 7.5 ml of absolute ethanol to which 1 ml of concentrated
50 hydrochloric acid is added. The crystallised hydrochloride, after having been left to stand overnight at
0°C, is sucked off, washed with little cold absolute ethanol and dried. Yield 2.0 g (53%). Melting-point
198-199 * C (decomposition).
c) 4H,8H-5,6,9,10,11,12-hexahydro-11-[(2-methyl)-1H--imidazol-1-yl)}-methyl}-cyclohepta-[4,5}-pyrrolo-
-[3,2,1-ij}-quinolin-12-one
65 20 g (6 mmol) of 4H,8H-5,6,9,10,11,12-hexahydro-1 1-[(dimethylamino)-methyl]-cyclohepta-[4,5]-
pyrrolo-[3,2,1-ij}-quinolin-12-one hydrochloride are mixed with 1.6 g (20 mmol) of 2-methylimidazole, 25
ml of water and 25 ml of n-propanal. The mixture is boiled under nitrogen for 48 hours while stirring.
After cooling, the reaction mixture is poured out in 2N NaOH and extracted with dichioromethane,

e goo ractron




The conpounds of formula 2 indicat ed in the foll owi ng tabl e have been
prepared according to the nethod of Exanple | and 11 respectively. 5 TABLE

10 conp. [err] Z - EP 0287881 BIR3 R4 salt mp. [err]
met hod 1 H Jerr] CHB H H Dbase 226- 227
Il 2 H . ' - . I
15 evaporatecga rarrlc] chromat ﬂer o oratmg thf &oPﬁp?rgc%gm 1]72‘0 28%#) of pre deslreg e
compound are obtaine. etll'l omt 159- %P
I21; 218H The co&ng?qnggtlf fg'o ula %_rglcatﬁi Ifgr]foll%wnr%getabIL %ﬁ‘é tieg% prelﬁiared 'Etgsrdmg t%ﬁ,§0168
Ho o [fief or Beme 'a"ddfh@s"" "Y'H ' base  230-231 |7
[eU,;] 2 [err] H H base 213-215 I 25 8 1-CI
[err] 2 [err] H H base Z:gé%é% I 9 2-F
- CH2- CH2- CHZ- 2 [err] H 184-185.5 | 10 2-d
[err] P ety H—H+ baae— 20294 — f 1 H
base 4 1B®mﬁr 183 n5(2 | 36n | Rh2 {R3 | By Fsalt [lenp] (°¢d
219- 222 |po. | 13 3-|c 12 [érr] |[H H £ 192. 5
| 14 H [ er _H Hasé¢ 188 ]5-191 | H
lerr] H * HY bas JCH%#‘Sam T o % ll:3‘I %E’e 25p-221 C
231.2-23]1.% |H CHzE-  H |2 | Par)f] | HH| bass | 198941
1 185 H [Eerr] CH3 3 CH3 [H| H |base 13
:_ll 40 : ) | HE -caz-[cﬁ‘ Jch,- 12 a8H 1 fu | Be 21?]?2122'22 . O 51)' 20
br r .
(-)-4,5, 6% 9*10- hﬁfﬁh%é“ao- [2(?]9?6& Byl #1 | B€Y i &é%‘cﬁ‘h-yl
H pyri dot[33, 281 - | kFEr-&ipsiiol -|121{ sHe,|Hhy H (hlbei,ﬁhl d4Pd82A sof utilon of 12,5 g
ofA +¥°- d{ - p- ol uyl } D-t art &nj c |acild ntnolnyd ate ijn 125 nm hanol
was addefl g o|g sol phlan.&f Qezgc&‘ﬂ b 230-
S)- 4.5, 6|8 9|T0- hekanhydr 0210- | ?Féthl?ﬁeda -zf-ly|)n!§t h>§|] 11H 55
pyri do- [ B.”2, 18 k] - & BFezBe- 11- c?nv a {F10 Hnd P8te WtAidtRt han The nifxture
was spirféd quetlni pifiz&H21C8pm [t M8 JHul 8. | Pree USPEI8i on [so bt ai ngdd was
then stifreed |2or 1) lepjucrplerjerird | chhq us Pl ibsggbstmpqesyﬁ_s sucked of f|,
washed wi{h cQI_&' ”E-tcﬂg-%ﬂz-’cuf-et rpl ST ather{ pahld 19t ed, Yiegld: ;18.7 ¢ 7
11 | 2-0CH3| -CHy-CHp-CHp- |2 | CH3 |H | H | base |189.5-191.5 1
s0 {12 |3-F |-CHp-CHy-CHp- |2 | CH3 |H |H | base [219-222 1
13 |3-C1 |-CHp-CHy-CHp- |2 | CHy |H |H | base [190.5-192.5 I
14 |H -(CHp) 4~ 2 | CHy3 |H |H | base |188.5-191 1
15 H -CHy-CHy 2 | CHy |H |H |base | foam I
35 U '
16 |H -(CHp)5- 2 JcHy |H |H |HCL |231.2-231.6 I
17 |H -CHy-CHp-CHy |3 | CH3 [H |H |base |159-151 I1
N 18 |x -(CHy) 4~ 3 | CH3 |H [H |base |130-131 11
“ l9 s -cuz-cHZU 3 1cHg |H |H |HCL |221.5-223.5 II
20 |H -CHyCHg-CHy- |4 [ CH3 {H |H |base |180-182 11
45
EXAMPLE 1lI

60 (-)-4,5,6,8,9,10-hexahydro-10-[(2-methyl-1H-imidazol-1-yl)methyl-11H-pyrido-[3,2,1-)k]-carbazol-11-one, hy-
drochloride

A solution of 12,5 g of (+)-di-p-toluyl-D-tartaric acid monohydrate in 125 ml of warm methanol was

added to a solution of 9,8 g of (R, S)-4,5,8,8,9,10-hexahydro-10-{(2-methyl-1H-imidazol-1-yl)methyl]-11H-

56 pyrido-{3,2,1-jk]-carbazol-11-one in 210 mi of warm methanol. The mixture was stirred overnight at room

temperature. The suspension so obtained was then stirred for 1 hour at 0-56°C.. The solid substance was
sucked off, washed with cold methanol, petroleum ether, and dried. Yield: 18.7 g.



EP 0 297 651 Bl The obtained salt was dissolved in 465 m of

» di met hyl formam de (DMF) while heating. An anount of 230 ml of warm water
was added slowly, and the m xt AP0 20768dd ed to room tenperature while
stirring. After a night at roomterrperature the solid substance was sucked

off, washed with cold DVF/ wat er th abso e et hanol wrth et her,
and dri eJhe Qbtaineg selh was ss°!’!°d in 46?&'??' f%‘ 'QY'QT"Paf“édg @h) EE'&E’ wﬁ@ﬁ?"'rt eat ed
wrt

29 fz@rnhyvatgrw , Stirrl
2bove & i.u E%m e eﬁforg?ﬁ 'rcfrﬁ@ g ik

and ety o 05 Sl 80 % rmw ewfi?ﬁgés'yd)bn)
du sr u mixtu DMF_an rper
the ab ﬁo .e|§51%01h% %so utrg%lg;co 8I pO%H F‘%ﬁl on 89 of

obtain d A%mo%\/a? anﬁtoﬁst | &FRAbe ihQs morﬂarbmﬁ& SiconBIdas alidd H&@&s?&n@iﬁﬁ b 768 @nd at
a tenpgiird ot dWRlided/sdiEh 78 mi diBsdiRSAICHS. THR Solfifioh fsb BBtaihddl vias RUdpyrated aiostlie. The
sol i,g Gkt BRGeP rebBced Spresk@é afd bt A hpsRRResbioN 451 CE kY lesiduwewsst stiredl il aigA | d
subst a&%ﬁtev\/@ﬁe ol BubSthrick was! sickddotfi 56 WashBARIH ethys bicdlated T dolid substired was than

I Sopr ogme® Intoaisdprophriol) sRRSd” o, Washedwithasopropand! it iwithl petrdieerh Gthar, Bnddried/biicld 3¢

poi Nt : g[Muiting péidt: 226-2263C. [«F lraBOF Yo =1IHmBNdVRLE |V (+

)-4,5,6, 8,9, 10- hexahydro-10-[ (2-net hyl -1Him dazol -1 -yl )nmethyl]-11

H pys i BEXAMIBEAy 1 -j k- car bazol -11 -one, hydrochl oride 20 I n the sane
manner as described in Exanple Il the isonmer having the opposite rotation

was obf 4.9 t0chexahfire1Qi(@ynetiiyk1 H-imidazol-1-y)methyl}-11H-pyrido-[3,2,1-jk]-carbazol-11-one,
S- 4, 5, Byd®chorkg- hexahydr o- 10- [ ( 2- et hyI -I H-i m' dazol 1- yI ) rret hyI ]-11H pyri do-
[3 2 1 k] - carbazol - 11- ong, u5| n -L-t 'Enaéi c

dhihe sarpe.manpprcas foscrib
el q;%cz; 49 aﬂ eﬁr 565@53 o[ metly w]. it %o.
25 da g i 5 +4/§ '\ BE7; meiftande: PR
GB, IT, yd[thorLEJha‘T\'ﬂ?a '"_gL p°'Eforrpounds ?cof" i !

err é&ﬁ@er ein - Ro is alkyl or alkoxy haV| ng 1 4 C ;;e;r;~~gﬁe;;/|~al koxy
ha‘” hg ﬁnta‘?&ﬁwhribfﬁ‘:&%a@t%@%r&f R4 BE, ON BEOHR/ GBh?'lQQ.%”NL tggl f | uor onet hyl,

trlfluororret uor onet thio, or a group err] wherein R7 is al kyI

havi ng41-bnfpodb®ofordd 2P has the value 0, 1 or 2, or Ro is a group [err] 45
[err] wherein [err] are hydrogen or alkyl having 1-4 C-atons or [err] forns

a sgpurated 5- or 6-ring and n has the value @& 1 or 2, Z together with the
carbon atom and nitrogen atomto ich Zis dandtheinterrrediate
carbon atom forns a heterocyclic ‘roup consi x{1ng of 5-8,yng atons, in
which, in addition to the |troge al o resent, )-COgroup or a

second hetero ato
present, which ri
C-atons, a phenyl

SO2 may be 50
al kyl groups having 1-4

p _ , or which ring may be
anellated with a saturated on- saturated;carbo lic or heterocyclic
ring which consists of 5- b-ring atons and which may be substituted with
hdlegen, al kyl or al koxy having 1-4 C atons, and m has the val ues 1-5,

wherein
- Ro is alky! or alkoxy having 1-4 C-atoms, phenylalkoxy having 1-3 C-atoms in the alkoxy group,
hydroxy, halogen, trifluoromethyl, trifluoromethoxy, trifluoromethylthio, or a group R;S(O)p,
wherein Ry is alkyl having 1-4 C-atoms and p has the value 0, 1 or 2, or Ro is a group RsRsN,
45 RgRs N-CO-CHz- or RgRe-N-CO wherein Rs and Rs are hydrogen or alkyl having 1-4 C-atoms or -
' RgRsN forms a saturated 5- or 6-ring and n has the value 0, 1 or 2, Z togsther with the carbon
atom and nitrogen atom to which Z is bound and the intermediate carbon atom, forms a
heterocyclic group consisting of 5-8 ring atoms, in which, in addition to the nitrogen atom aiready
present, a -CO-group or a second hetero atom from the group N, O, S, S§-O or SO may be
50 present, which ring may be substituted with 1-3 alkyl groups having 1-4 C-atoms, a phenyl group
or a spiroalkyl group (C2-Cs) , or which ring may be anellated with a saturated or non-saturated
carbocyclic or heterocyclic ring which consists of 5- or 6-ring atoms and which may be
substituted with halogen, alkyl or alkoxy having 1-4 C-atoms, and m has the values 1-5,
- one of the groups Rz, Rs and Rs is hydrogen, alkyl having 1-8 C-atoms, cycloalkyl having 3-7 C-
65 atoms, alkenyl having 2-6 C-atoms or phenylalkyl having 1-3 C-atoms in the alkyl group, and the
two other groups independently of each other are hydrogen or alkyl having 1-6 C-atoms,
and the pharmaceutically acceptable acid addition salts thereof. :



- one of the groups [err] is hydrogen, alkyl having 1- GIW “I Kyl
having 3-7 G 55 ' at ons I aving 2-6 mm m m‘
having 1-3 C-atons in the alkyl Eﬁﬁéz%ggﬁg he two ot her *groups M

i ndependently of each other are hydrogen or alkyl having 1-6 C atoms, and

the phar nﬁﬁ Ea'irrgél YwadChikhbaath Qesi i 6 dAsthyibEmRIa (bMF) WS Réling. An amoﬁ?oﬂ 297
651 Bl 256‘ r b bddba Sloflly S heeRiduid WhS 2odldd Bfrodt BRIpENtLe avhiIaStinthg. ( DIVF)
whi | e A Hi ht R:omaﬂ bbrat the 3Bl dubstncH\h BUORSIEH, WilhecwithesdidsOMFNLater (2N)d t he
m xtur %v.t%&oﬁf&%ﬁﬂortvmh'éﬂmwmhuaegwm le stirring. After a night at

r 007 t EMDRYPérSidisktd pobddurd wasl RpbaIGRIcH\GEing 28 Gl ertho@f) mixbeiut DMFiatdwate|per

DVt Wat4e4 of(tits abbve séit.tYibida 29 @l Hatify £inbitrigQoint ot 158157 Bddecorspusitiahy, iaadif« Y=+ T °14. 6

g. 5 ¢ ¢§nq.imﬁ&)al Ilsatlon procedure was repeated twice using 25 nl of the
(2:1) m xhgsigtionbf THMI efradetylahieridephe 15 thi ¢f abdolutenaicohdl wae adsiadl to, a stispeinsion of 78 oy

havi ng chthebivebtained st 075 rhicof mbsolitecainoiob Sihe sautipn saipkdaifed wep eyaporatedaigost to

met hanadrynessfuriad tetiiced paksuie Sndndt aolemparaturg |below| 451 ©-dEhe; rasidus was stiTedaipis thyt e

al coholacetats. Thel dalid substances waspsupied ofi and wash@! wjthethyt sretatehThecsolshupstanee wasihen | n 75
n of askises ot gsopropanblosuckediiol, washadtwith isopropaneltand Withipapaleure hipyosndrdded. Xieldd ¢ o
10 dr ygaMstting point1226-2880E delShr cB@Ufca 1 8rmeteanolh t enper at ure bel ow 45 C. The
residue was stirred into ethyl acetate. The solid substance was sucked off
and BadBHAMPUE M et hyI acet ate The solid substance was t hen sti rred into

I sopr opanol sucked with iso ﬁq a d vg S et her,
and dr i {4 56#811&hwwdm-10ﬂ@rmqth¥h1 m'mqqrd-1-vl yliA LH-pyrigio-£3,2, 1 Jil-car o
EXAI\/PL V -4,5,6,8,9, 10- hexahydro 10- [ (2-met hyI 1H-| m dazol - 1

- yik h 11 H- d 3 2.1 , I
t)rﬁe) %r‘r,gt yll.- %“ ,O’ 5§ d;in E’Eg%'*’q( -E,Q:%ﬁ. .fﬁaqr gﬁﬁ‘éﬁrﬁ%@% rﬁc}é‘;n %ﬁgggdmi ten

rotati

id monochydrate. Y'eld 415 g of the desired
S)-4,5, °“ ﬁ fé ' (g g L YANTES by | 00
-13, 2, 1 hd"& %ﬁg ﬁ one, fuglzngrci% cgrlrg'shm) p-tol uyl - L- '?artarl c

aci d rm&g,n%drate Yi eI d 4.15 g of the desr red hydrochl ori de having a
el t1 NOciBis'tor tﬂ& fdnsr,rnbbaﬁﬁme%tausom BE}'OH, DE/FR] €8, IT; L, LU, NipsEhanol ) . 25
Clains Clains for the following Contracting States: AT, BE, CH DE FR G5,
I'T, LI, 1, LidompdundsFriotmuié@npounds of formula 2 [err] 40 wherein - [err] is
al kyl or al koxy having 1-4 C-atons, phenylal koxy having 1-3 C-atons in the
al koxy group, hydroxy, hal ogen, tr|fI uor omet hyhy, trifl uor.onet hoxy,
trifluoronethylthio, or a group [erO] whereiniporr] is alkyl having 1-4
C-atonms and p has the value 0, 1 oryj2, or Ro i a -group [329] 45
[err] wherein [err] al_k ; -4 C at or [err] N
forms a saturated 0, 1 or 2, Z together
W t h3st he car bon

R

3

wherein
h— Ro is alkyl or alkoxy having 1-4 C-atoms, phenylalkoxy having 1-3 C-atoms in the alkoxy group,
hydroxy, halogen, trifluoromethyl, trifluoromethoxy, trifluoromethylthio, or a group R7S(0),
wherein Ry is alkyl having 1-4 C-atoms and p has the value 0, 1 or 2, or Ro is a group RsRgN,
45 RsRsN-CO-CHz- or RgRs-N-CO wherein Rs and Re are hydrogen or alkyl having 1-4 C-atoms or
: RsRsN forms a saturated 5- or 6-ring and n has the value 0, 1 or 2, Z together with the carbon
atom and nitrogen atom to which Z is bound and the intermediate carbon atom, forms a
heterocyclic group consisting of 5-8 ring atoms, in which, in addition to the nitrogen atom already
present, a -CO-group or a second hetero atom from the group N, O, S, S-O or SOz may be
50 present, which ring may be substituted with 1-3 alkyl groups having 1-4 C-atoms, a phenyl group
or a spiroalkyl group (C2-Cs) , or which ring may be anellated with a saturated or non-saturated
carbocyclic or heterocyclic ring which consists of §- or 6-ring atoms and which may be
substituted with halogen, alkyl or alkoxy having 1-4 C-atoms, and m has the values 1-5,
- one of the groups Rz, Rs and Rq is hydrogen, alky! having 1-6 C-atoms, cycloalkyl having 3-7 C-
56 atoms, alkenyl having 2-6 C-atorns or phenylalkyl having 1-3 C-atoms in the alkyl group, and the
' two other groups independently of each other are hydrogen or alkyl having 1-6 C-atoms,
and the pharmaceutically acceptable acid addition salts thereof.



atom and nitrogen atomto which Z is bound andthernterrre te carbon .
“atom forns a heterocyclic group consisting of 5-8 ring at ﬂ "ﬂ !wmm,”m
addition to the nitrogen atom al EPR87@5@BINt, a - CO group
hetero atomfromthe group N. 0, S, S—O or SO2 may be 50 present '
whi ch ring may be substituted with 1-3 alas¥ groups havin C- at ons,

phenyl g?od’ a’B‘Fceélt' ép?"l"l?&‘f"!?{)? wb'F'bG?i“ﬁ"é?Ft]'e gre” Gampeynd r?snﬂa"ﬂ%'"b%a"ane?ﬁ %ﬁed
with a sat GFp&pspee non saturat ed carbocyclic or heterocycl icori ng whi ch
consi sts of 5- g Y R pequ rtrzrtﬁI &4 h gaen,

etho cal com ons as ¢ aim ar, enzed in_tha
al kyl cor aI i:g F{(ﬁ%gﬁﬁ%mﬂpﬁif%m@abta & adAinis: e ng' gah
rQ/ps [er rogen cycC oaI kyl having 3- 7

C 55 tho%to(P BRparify Eﬂ}%lmd?@él Qﬂedzm @id ?tcﬂﬁrﬁcté?ﬁedqn gﬁﬂ %ﬁﬁund%ﬂ

O
C-atons ' n 2tr|E'Breﬁ|| theY bynfbbie Wake ti Hedn §s m¥fiordh W Elall ‘pﬂ%phr ﬁé‘hk&(m&s ndeaCh
ot her are hydia@en or al kyl having 1-6 C- atons, the pharnmaceutical ly

accept@abl e acid addition salts thereof. 8 EP 0 297 651 Bl 2.

Phar maceuti cal conpositions which conprise at | east one conpound as cl ai ned
in Cdaiml as an active substance. 3. A n@hod'of prepari ng pharnmaceuti cal
conpositions as clainmed in Claim?2, charaqgeri 238 inthat a 5 conpound
as claimed in daim1lis Q iVabl e for adm nistration.
4. A method of preparing d in dai characterized in
that a conmpound of formula ; ; st have(n ie meani ngs
mentioned in Caimlis prepared hgdaémconpound of forrmula 3 10 O
[err] 20 wherein Ro, n, Z and m ¥e”t he neanings nentioned in daim1 and
X is a reactive group, with a corrpound of formula 4 [err] wherein [err]
hérvei"“nerrenrn trondr g claimed in daim
4, char act 8PP0 de ;Tg% e eI PeptEoedlf S8 Ji360 515 & e e it
[err] is u§%'8p§%d‘g°§'f’ ing material. Cains for the follow ng Contracting
States: ES, GR 40 1. A nethod of preparing pharmaceutical conpositions,
charagterized in that a corrpoundRravr ng general fornula 2 O

o | Ht\fKN (4)

_Rs

4

wherein Rz, Rs and Rs have the meanings mentioned in Claim 1.

35
6. A method as claimed in Claim 4, characterized in that a compound of formula 3 wherein X is the group
=CH;z or -CH2N(CH3) is used as a starting material.
o/ Claims for the following Contracting States : ES, GR
40
1. A method of preparing pharmaceutical compositions, characterized in that a compound having general
formula 2
45
(2)
50
56
wherein

- Ro is alkyl or alkoxy having 1-4 C-atoms, phenylalkoxy having 1-3 C-atoms in the alkoxy group,
hydroxy, halogen, trifuoromethyl, trifucromethoxy, trifluoromethyithio, or a group Ry S(0),, wherein

9



55 wherein - [err] is alkyl or alkoxy having 1-4 C—atoms r | al koxy

“having 1-3 C-atoms in the al koxy group, hydroxy, hal ogen, wllﬂnmllum

trifuoromethoxy, trifluoromethykR Ri287 88¢BH group [err] vvhe
al kyl having 1- 4 C-atons and p has the value 0, 1 or 2 or Rois'a group

h d Ik I
][g”r}; ge;;%u t' kyghiverr re ro en or a jz‘or av %ﬂi&)rﬁagl‘h[err]
wi th the car rl;\'s Sa% 099 Zﬂo§e gjt”.'tﬂe na ﬁ\and

i nt er medi at e ?r QJ S'Lt Carkld, rmsa eteroc stin
of 5;8 atons ’coﬂs k. atohgl h fn |t§09 gm% ﬁ ?Sg ent a
CQ}QI" oup or a%e& btéto ﬁﬂ-nefl:oﬁt QJEL ﬁogl be re rﬂﬁ 9prb5] may
be present, Wsflk o W15 Ry I RFoupd Rsving 1Ll & M&fa*bh pFofla i @w \eAg 1-4

C-atoms, a plgnyr whith g may b@arﬁnuter l6Yatufifel éPndn mra{eSE:&rlJacycIl@Br réchicliei NY

may be anel | AhFahith Ednsists HR6-Udr BHring ains AN whith HaR be dusRite® Wi hdidge® falkyt or

het eloocycl i C akéxip Gavidgi 1641C-atoMs iavd @ hed thbva@s 18; ri ng at ons and whi ch may be
substi t ut ed ‘ahd ¢t theagrape R, Ralaky Rs i3thyd@hen, alkyl havingal -8 Gajomsaaycingkyl hating3-atGaNs,
and m has t hetoms|akesyl hiaving 2-6 Gatemodr phérylatiyideays 1-2 Crajoms dn thy diky) genp, aad thy |

havi ng 1- 6 Civet elies grovgecindepbidpttlyof wachgoti®r dre(ydmapenna alkall heging [1-6iaxatoma oP a 6

C-at oms or pheanpdcauticglly ahcepiablg adid 3ddiion salihtherpaf ist breught iktp |a fepmosyjlablegfodadnine t wo
ot he# groupsisif#'QEpendently of each other are hydrogen or alkyl having 1-6
C-atons, or a pharmaceutically acceptable acid addition salt thereof is

br oug h® | Afmsthed efgrepatng; compeuads as usegyiGlim 1.ceharacterized in that & samngpnd of formuig 2+ ho

of prepary "g"b%‘?v%'ﬂ’ﬁﬁ davgdhe Beaginghmestigherhim ClaifyLie Rteperpd De@aqing £ AEPOUdBpound
of torrml Mlather ei n t he synbol s have the neanings nmentioned in daimlis
preffred by reacting a conpound of formula 3 0 25 30 wherein Ro, n, Z and m
have the neanings nentioned in Caimml and X is a reactive group, with a
corrpound of fornmula 4 35 [err] (4) M wherein [err] have the

meani ngs nmentioned in C aig~l. Xas claimed in daim2,
chargcterized in t mula 3 wherein Xi?sthe gr oup
[err]is used as a st &M g Ny ital , 20 55 )

wherein Ro, n, Z and m have the meanings mentioned in Claim 1 and X is a reactive group, with a
compound of formula 4

35

45 wherein Rz, Rs and Ry have the meanings mentioned in Claim 1.

3. A method as claimed in Claim 2, characterized in that a compound of formula 3 wherein X is the group
=CHz or -CH2N(CHzs): is used as a starting material

50

55

10



10 EP 0 297 651 Bi 11 11 Illlcl 111 | PatentansprUche Pat ent ansprUche —

+ fUr “fol gende Vertragsstaaten AT, BE, CH DE, FR GB, IT, LL\U"I"' :
Ver bi ndungen der Fornel (2) -5 RE|2929'R6§1 Bl > (2) 15 '"H"m”m |

oder Al koxy mt 1 bis 4 CGAtonen, Phenylalkoxy mt 1 bis 3 C Atomen i*n der*

Al koxygr u droxy, Hal ogen, Trifluormethyl, Trifl uornethoxy,

Trifl uorf %ﬁ()?rpd t, worin RY
Aldkyl qu’ %% ?@%&Mﬁﬁ%ﬁﬁ?‘@?mﬁnf’ B@(’j*e!ﬁ’ ﬁt?' G fl,'"%[ Ei'eéé 2 auf wei st,
oder Ro ei . RuRsN—COCHZ oder Rs Rs-N-CO ist, worin R
und Ru \Rgﬁ%’?‘%‘%&?‘%@%{%&ﬂ mt 1 bis 4 CGAtonen bedeutet oder RS Ru N
ei-nen gesatflgten 5- oder 6-gliedrigen Ring bildet und n den Wert Null, 1
oder 2 aufweist, Z zusamen nmt dem Kohl enstcR)éatom und dem Stlckstoffatom
an wel che Z gebunden i st, und de azvm schenl j égen- ' den

Kohl enstoffatom ei ne au 5 b| S 8| ' ehende het er ocycl i sche

G uppg bil det, zu §§m beheits vorha en
St ckstof fat om d:; Het er oat om aus der G uppe
N, 0, S, S-O oder

D |
AR 1)3.2 \ﬁ%lgée Ring durch 1 bis 3
Al kyl gruppen mit 1 bis 4 Gjt ein %nyl gru%i oder eine
I'[UI ert sein '

Spi roal kyl gruppe (C2-Cs) kann r wel cher Ring an einen
gesal tsi gt en oder- ungesattigten, 30 car bocycl i schen oder
lt;et er(r)]cycl i schen Ring anelliert sei n kann wel cher aus 5 oder 6 Ri ngat onen
est eht un®WorRel cher durch HaI 0 en oder AI kox C. At omen
subst i tui ert- dlj Neykoder, Aoy "‘%’;ff @t b's 8 "Jé' tr?@e%l & der
Gruppen R2, Ra“"i‘iﬁ@“‘@e \NXQ@ é’lal??‘?" TN Tt ° ° ° °r h' Efr o e’kyl
m 3%bi s 7 Cq\?%’ N ){f Y mt 1
bis 3 C At one ?r gder elme rup - Rs- & 'oﬁiha d
anderen G upp ‘aqer Ng ey 1@%@9@% e,rg e(? nt mit Jg;ns 6

¢ | h Jie(?n ?js Ul e %fyaﬁd?. &etﬁhd Hrdﬁmmnhegen-
i onsgal ze hi Rohl om, eine RFvgRHhdnHekten I@iﬁ?&?&n@&h& GAPRS bildé€ Inc he
weni gstens el Rigchs! Dise ﬁéﬂgzu""ﬂé?n 'b@reiﬂ"%}ﬁdf\@&heﬂ- Si6i@ifatoht) eine -COPGSIRL oddt Bin
aktive Subst angeitédTHafRmadm ads defcdrippd NG 0, 8,U8-0ldaér80R |vbriar@erd Ssii’ Kana, ensdicher (Rirgyr
Zusanmenset ZUngRR 1/bRCHAIKYIFDPsCRit 2 bisHAC Mbrabh, gink PRsAylgrastie@derasine Spidalkelgmppe
Ver bi ndung Wi gcj-6s) AbdatuiétNselh k@ANGdRF weldtier i Ringe b @inan igesdeigiaty rogerc mgegiittigten,
geei gget e For reahedyeisersh oudr heterodyliséhen Vingfandilieet seia kann Nesichéralis §iodpr 6 Gingatomen
Ver bi ndungen westetit und\weiptied dlwrch. Hblegein s Mlkyl obdr , Alldhayd onit hbig) é KGsAfomen substituiert sein
kann, und m die Werte 1 bis 5 aufweist,
- eine der Gruppen Rz, Rs und Ry Wasserstoff, Alkyl mit 1 bis 6 C-Atomen, Cycloalkyl mit 3 bis 7
C-Atomen, Alkenyl mit 2 bis 6 C-Atomen oder Phenylalkyl mit 1 bis 3 C-Atomen in der
85 Alkylgruppe bedeutet und die beiden anderen Gruppen unabhéngig voneinander Wasserstoff
oder Alkyl mit 1 bis 6 C-Atomen darstellen, und die pharmazeutisch annehmbaren SHureaddi-

tionssalze hievon.

C- At onen dar stdlﬁgﬂ%%

N 2. Pharmazeutische Zusammensetzungen, welche wenigstens eine Verbindung wie in Anspruch 1 bean-
40 sprucht als aktive Substanz umfassen.

3. Verfahren zur Herstellung pharmazeutischer Zusammensetzungen nach Anspruch 2, dadurch gekenn-
zeichnet, daB eine Verbindung wie in Anspruch 1 beansprucht in eine zur Verabreichung geeignete
Form gebracht wird.
45
4. Veriahren zur Herstellung von Verbindungen wie in Anspruch 1 beansprucht, dadurch gekennzeichnet,
daB eine Verbindung der Formel (2), worin die Symbole die in Anspruch 1 erwdhnten Bedeutungen

haben, durch Umsetzen einer Verbindung der Formel (3)

50

O

l
X
(Ro)n _
o5 N J({CZ; (3) ,

z/
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e

daB, ei ne Verbi ndung der Formel (2), worin die Synbole die in Ansp ruch 1

- erwahnt en Bedeut ungen haben, durch Unsetzen einer Ver bi ndmmmlun'"m,”m) .;

50 0 (RO EP 0 297 651 B1 3)
O~~I N N (cI-i~~)~ (3) EP o' 97 651 B#1 5 *
LEr il i 11 111 i n Anspruch
1 erwah nt"@ﬂ" B‘é@eéf’%?ﬁ A%é‘ﬂ?ﬁ&%hﬂ’w%"@"rﬁ?d?%ﬁﬁnl ’\7@9"(5“6 b(p?g'e ’%af‘""e Yretther

Ver bi nduﬁ'@] her Vergip (4) 10

RR worin R2, Ra und Rs die in Anspruch 1 erw hnten Bedeutungen haben,
hergestelit wird. 15 5. Verfghren nach Anspruch 4, dadurch gekennzeichnet,
daB ei ne Ver bi ndung der For (3), worin X die Guppe = CH2 oder -CH2
N(CH9) 2 darstellt, als Ausg smateri al verwendet wi rd. PatentansprCche fUr
f ol gende Vertragsstaaten: ,20 1. Verfahren zur Herstellung

phar mazeuti scher Zusa zun en dadurch geken@4gi ghnet, daB ei ne

Ver k) ndung der al i genei nen (2) 25

R 30

(2) Rs~~~~n 35 worin - RA¥AI kyl ode3 Alkoxy mit 1 bis 4 C Atonen,

Phenyl al koxy mit 1 bis 3 CGAtonmen in der Al koxygruppe, Hydroxy, Hal ogen,
Trifl uor metilniRd, Rs Tnd R diein Aespneh } erwBhntérl Bedeutangén/tiabém, bergadtelit wilne | > vG uppe
R7SM) p darstellt, worin R7 Alkyl mt 1 bis 4 C Atonen bedeutet und p den
Vert Ne IVerf@rellmach Anspruch 4, dadurch pekennagichnst, daforiner Verkindungnder Bpranpldd). Werinpediey, Re
Rs N-CO- (§ppe stk ofey -G NiGHeiD dprsielit, alcAusgangemateriel rerwendetditds t of f oder Al kyl mt
1 bis 4 CAtonen bedeutet oder R Rs N einen gesaftfgten 5- oder

6-gli el?tP'@fé'FFPFﬂ"HQ"Bf‘l"ﬂ%\"ﬁYﬂB”ﬂsﬂ%’ﬁe’\ﬁést GRul |, 1 oder 2 aufweist, Z zusammen

M-+ 2Y t d d kst of f b t,
und defh g,%?bw D PR, BhascosateL AaTiPpise iipen. Anureh semanieh Al it
best ehen g't"lgr c3laeTelen EoPe Boe bil det, in 45 wel cher,

zusktzlich zu dem bereits vorhandenen Stlckstoffatom ei ne - CO Gruppe oder
ei n,zwei tes Heteroatom aus der Gruppe H, 0, 8, 8-0 oder 82 vorhanden sein
kann, wel cher Ring durch 1 bis 3@1 kyl gruppeﬁ) mt 1 bis 4 CGAtonen, eine

r

uppe )\\

Phenyl gruppe oder eine Spiroal ky'

30 ( 2 ) ’
35
worin
- Ro Alkyl oder Alkoxy mit 1 bis 4 C-Atomen, Phenylalkoxy mit 1 bis 3 C-Atomen in der
o Alkoxygruppe, Hydroxy, Halogen, Trifluormethyl, Trifluormethoxy, Trifluormethyithio oder eine
o/ Gruppe R7S(0), darstelit, worin Ry Alkyl mit 1 bis 4 C-Atomen bedeutet und p den Wert Null, 1
40 oder 2 aufweist, oder Ro eine Gruppe RsRsN, RgRaN-CO-CHz- oder RsRa-N-CO ist, worin Rs und

Rs Wasserstoff oder Alkyl mit 1 bis 4 C-Atomen bedeutet oder RsRsN einen gesittigten 5- oder

6-gliedrigen Ring bildet und n den Wert Null, 1 oder 2 aufweist, Z zusammen mit dem

Kohlenstoffatom und dem Stickstoffatom, an weiche Z gebunden ist, und dem dazwischenliegen-

den Kohlenstoffatom, eine aus 5 bis 8 Atomen bestehende heterocyclische Gruppe bildet, in

45 welcher, zusétzlich zu.-dem bereits vorhandenen Stickstoffatom, eine -CO-Gruppe oder ein

' zweites Heteroatom aus der Gruppe H, O, S, S-O oder SO2 vorhanden sein kann, welcher Ring

durch 1 bis 3 Alkylgruppen mit 1 bis 4 C-Atomen, eine Phenylgruppe oder eine Spiroalkylgruppe

(C2-Cs) substitulert sein kann, oder welcher Ring an einen gesittigten oder ungeséttigten,

carbocyclischen oder heterocyclischen Ring anelliert sein kann, welcher aus § oder 8 Ringatomen

50 besteht und welcher durch Halogen, Alkyl oder Alkoxy mit 1 bis 4 C-Atomen substituiert sein

kann, und m die Werte 1 bis 5 aufweist,

- eine der Gruppen Rz, Rs und Rs Wasserstoff, Alkyl mit 1 bis 6 C-Atomen, Cycloalkyl mit 3 bis 7

C-Atomen, Alkenyl mit 2 bis 6 C-Atomen oder Phenylalkkyl mit 1 bis 3 C-Atomen in der

_ Alkylgruppe bedeutet und die beiden anderen Gruppen unabhiingig voneinander Wasserstoff

85 oder Alkyl mit 1 bis 6 C-Atomen darstellen, oder ein pharmazeutisch annehmbares S&ureaddi-
tionssalz hievon in eine zur Verabreichung geeignete Form gebracht wird.
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(C2-C5) substituiert sein kann, oder weicher Ring an einen gesattigten oder
“ungeslttigten, carbocyclischen oder heterocyclischen Ri Hllﬂﬂlm\m lgmtlﬂm
kann, wel cher aus 5 oder 6 Ri ngaEBu97 551 B1 beste rch
Hal ogen, AIkyI oder Alkoxy mit 1 bis 4 G Atonen substltU|er - sei ' kann,” und
mdie Werte 1 bis 5 aufweist, - eine der, C?u en und R4 wass r toff,
Al iy i Yren st o g g ﬁ ﬂ% o o
bis 6 C At 8#fefiteo ?af 52)'rﬁ'°f'" lo diep (ﬁ‘?ﬁ"ﬁ"q'n Pasningp H1950e
bedeut et uftpoRyiduey Wﬁﬁﬁ" e H“ﬂPdeéW“ ®bhangi g vonei nander Wasser st of f
55 oder Alkyl mt 1 bis 6 C Atonen darstellen, oder ein
ph@Lnﬁzeutlsch annehnbar es Saur eaddi - p{ onssal z hievon in eine zur
Verabr ei chung geei gnete Forn1gebracht W rd. 12 EP O 297 651 B13

11111111 1111112121222 iii X zur Herstellung von

Ver bi ndungen wie in dadurch gekennzei chnet, daB eine
Ver bi pdung der For nel /ool e die in Anspsych 1 erwahnten
Bedeut ungen haben, durch Uns; F@@Qplndung der Formel (3) 5 0 10
(R 2? 3 15 worimRo, n, Z
und mdie in Anspruch 1 erwahnten Bedeutungen haben und X eine reaktive

G uppe ist, mt einer Verbindung der Fornel (4) IR 20 Hv

(4), @6 worin Ro, n, Z und m die in Ansprich 1Rdwihnten Bedeutungen hat@n west X einepaktivesGruppg isR4 di e
i N Anspr uc it ingr\etbindongrdeBEmel i ngen haben, hergestelit wird. 30 3.

Ver fahren nach Anspruch 2, dadurch gekennzeichnet, daB ei ne Verbi ndung der
Fornmel (3), worin X die Gupp CH2 oder -CH2 N(CH3)2 darstellt, als
Ausgangsmaterial verwendet w Revendl cat |l ons Revendlicatl ons pour |es
Etat s®contract ants sul vants: BE, CH DE, FR, GB, IT, Li, LU N., SE 35
1. Conpos6s de fornule 2

1 No dans | aquelle -

de carbone, un phenyl al coxy

al kyl e ou un alcgzi ayant de 1 4 atones
de 1 a 3 atones d af bone dans | e groupe
alcoxs, un hydroxy, un h i fluoronethyle, un trifluorondthoxy,
un trifluorom-thylthio, ou4un groupe R7S(Op , o0 R7 est un al kyle ayant de
1 A 4. atones de carbone et p ala valeur 0, 1 ou 2, ou Ro est un groupe
RSRSN , Rs W&N‘F‘;Chs%m @R in Anspruch 1 erQ!ihnBﬁ BdeNmﬁ@n h&tfen,FRrgBételir@ird. €Pr ~Sent ant un
hydrogbne ou un alkyle ayant de 1 a 4 atones

30 3. Verfahren nach Anspruch 2, dadurch gekennzelchnet. daB eine Verbindung der Formel (3), worin X die
Gruppe =CHz oder -CH2N(CHs). darstellt, als Ausgangsmaterial verwendet wird.

Revendications
Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB IT, LI, LU, NL, SE

35
1. Composés de formule 2

i A
. N (2
(R, lg [
“ )»'1" N*e Hl, R, R3

2/

Boet”

50 dans laquelie
- Ro est un alkyle ou un alcoxy ayant de 1 & 4 atomes de carbone, un phénylalcoxy ayantde 133 -

atomes de carbone dans le groupe alcoxy, un hydroxy, un halogéne, un trifluorométhyle, un
trifluorométhoxy, un trifluorométhylthio, ou un groupe RzS(O), , ol Ry est un alkyle ayant de 1 &
4; atomes de carbone et p A la valeur 0, 1 ou 2, ou Ry est un groupe RsRsN , RgRyN-CO-CHa-

56 ou RsRs-N-CO- ol Rs et Rs représentant un hydrogéne ou un alkyle ayant de 1 & 4 atomes de
carbone ou RgRsN forme un noyau 4 5 ou 6 chainons saturé et n a la valeur 0, 1 ou 2, 2 avec
I'atome de carbone et I'atome d'azote auxquels il est lié et I'atome de carbone intermédiaire
forme un groupe hétérocyclique constitué de 5 2 8 atomes dans le noyau dans lequel, outre

13



carpone ou Rs Rs N forme un noyau & 5 ou 6 chainons sature} et n ala valeur
"0, 1 ou 2, 2 avec |"atone de carbone et |'atone d' azote aj mm I"mﬂ”IIIG
et |'atonme de carbone interm-diERQ 207 AY un groupe h~ter

consti tul de 5 a 8 atorres dans | e noyau dans quuel outre 13c EF’ 05297
661 Bi ', rre d' aé(%e ddj h re rou ou un
second h~ t6r K[ grgupe "('5" Q oquel
noyau peut e t’ q“ é‘:T"' n%\gup 1 @y?%yﬂe at omes
de car bone re co ense ave uné‘ng(IS [ turé) quuel
noyau pout r u%atawee artTlo B8 JI@M. 9. Q.ms lé e
S&Lyr 4 ou nolgh es de carbone. Gal l'e
cycle et qu'n.pev n Foﬁér%u uy WGarPdd 1 418 o eeebm,onmm Ik eg}anwa ﬁoxy

ayant de 1 BgémdlddBemoCut @R Syantdo 312 & alofiSs HGkaRIohe oularphéhyldikiedgant 85 OUpes
R2 , Rs et Rﬂéeﬁtatomas Filé CHaRBR Bans U gRthulie bIRyISYerMs @kt JautfesBgralipsTRépradshténelr boNo,
un Gycl oal kyh@pantamies! Sunddeaiftrodin GYRSgeHE oL@ QI8 Ayantids P 6 @BMbedergaiidhe, de 2 a 6
at omes det Ras ba@adation Madides Phdrmadckitigeniybdotepdbles a 3 at omes de car bone dans
| a groupe al kyle, et |es deux autres groupes repr~sentent 10

i ndepeadatompoxdtiohd piarmiaceltiqeast qui: comprbnnelmtoaubmein un compdsk yselen day zavenditetioh B 6

at ones deomme bdhsencesttiveeur s sel s d' addition d' aci des phar macout i quenent
accept abl es. 2. Conpositions pharmaceuti ques qui rennent au noins un
conpos® Jucéds denpréparatiorideceampesitions pharmaseuligues selprtla ra@ pdication 2, Garactérist grcRI6 de
pr epar at iayen get l@cﬂ%‘e@? gelera ravendication & geusyneormeparerqpriéq A adreinigiialioRt i on 2,

caractdr|56 en co met un, conpose solon Ia revendlcatlon 1 Sous une

f or me q %p’gP"I"’t'a'HH? R°F%§t?°!?ﬁ la ypvend E{% ‘S’H%pr %‘“3; oses
so+8h Ia °P'€ gﬁ%?r%‘g)ﬁ dans "If‘él?“ & sI"I"E sont 'Eses' ‘°*B'ﬂ“ @ revendicsn
conpoes d8"{ 8¢ H'é[‘n‘g’mf’%?& s synbol es ont I es significations
menti on~es dans | a revendi ca- t|on 1 en faisant reagir un conpocs de
formule 3 25 30 dans laquelle Ro, n , et mont | es significations

menti onnees dans |a revendication 1 et est groupe rgactif, avec un
conpos4 de fornule 4 3 K>' 2% S ns laquelle R2 , Rs et R4
ont les significations6(‘r§ ' ~g "d'a S I revendlc t|on 1. 5. Proc~d6

| qu on u |3I i se comme prodU|t de
maquel | e X oet | e groups CH2
ur Ies Et ats contractants sul vants . ES,

solon | a revendication 4,%8a
ddpart un conpoes 50 de f oy
ou sfH2 N(CH3)2 . Revendl oatlo
GR

dans laquelie Ro , n, Z et m ont les significations mentionnées dans la revendication 1 et X est un
groupe réactif, avec un composé de formule 4
35

e Hﬁfl\N ()

Ry Ra

45
dans laquelle Rz , Rs et Rs ont les significations mentionnées dans la revendication 1.
5. Procédé selon la revendication 4, caracténsé en ce qu'on utilise comme produit de départ un composé
60 de formule 3 dans laquelle X est le groupe =CHz ou -CH2N(CHs)2 .
Revendications pour les Etats contractants sulvants : ES, GR
1. Procédé de préparation de compositions pharmaceutiques, caractérisé en ce qu'on met sous une
56 forme appropriée & I'administration un composé de formule générale (2)
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1. Proc~d6 de preparation de conpositions phar macouthues -gar act-dri-s6-en—

" ce.qu' on net sous une 55 forme appropriee & |I'adm ni
de formule gdndrale (2) 14 EPERD0 297 686B1 B1 ngm "Iil l“ “'mmih |
||| 11111 || 11| *C L M S* o Ve L T s
(Ro6~2 (2) N~~~~~ 10 dans
| aguell e - R, reprdsente un groupe al kyle ou algoxy ayant 1 a 4 atones de

carbone, phdnyl al coxy ayant 1 15 Q a 3 at s de carbone dans le
groupe al coxy, hydroxyle, halogdno, Yrifluoromfhkyle, trifluoronb- thoxy,

trifluorom-thylthio, U .0r dans lad@)le R7
reQJ~§ente un grou @ ) a aton%ls deixarbone et p vaut 0, 1,
ou 2, ou bion R z i ReN- - et/ou RReN-CO, ou Re,

S \ P upe alkyle ayant 1 a 4
atones de carbone, ou bien g N formemu Aoyau S rd conportant \~J 20
5 ou f chai hons et n vaut O, ou 2; Z forme, avec |'atone de carbone et
| "atome d' azote auxquels Z est H 6 et aivec |'atonme de carbone
i nterm-di aire un groupe hdterocyclique consistant en 5 & 8 atones dans
| equel , endsmsguelle | ' at one d' azote ddj & pr~sent, il pout y avoir prdsence
d' un groupe - Ereptiserté umgrsupe alkglo ladl tleoxp apanbird 4atames de carbonp, phényisiebtycayapt 10, S
8-0 ots SO2, | acuabmaesaipzarbpreidansle gepupadicoKy. thmﬂomlarhamgémoaﬂ omptaye. diffkorprads
ayant 1 h 4 atthepdrifigeror@sthyishie. oyryn 2BuUpe R, S(O),, formule dens laskelin 7 doRisen Hn E’ﬁ“gr oupe
spi roal kyl e (@kviesyant 4 hatemes dagaeionnghympuhBut oBLr @ Righh ?%B“ &R? Fﬁi‘ﬁ‘ oyau
car bocyci i que RaBeNEP-GHargtiey ReftdV- c%*é’PLﬁ“e&dﬁp’Fﬁﬁﬁte'géf‘??F'é“" é‘"de 5

ou 6 atomes dFruPe akyjazyprit 124 %ﬁ'esasﬁ. par
urR—grBupe al k)f’l ¥ Bih "BE? T] ! °”'a§'r ‘1}*&“' ' }°un°grou ) &?g?g ﬁ%
%ﬁlg ue!

UX

des groupes sat %P ke |' sgnc%yant
1 &6 atomes ome;_ ou d'u se?n ot f l eﬂse bg
al cenyl e ayant au 9t Q I‘ Caydtt A 4 dgheg d@rd)gﬁﬁmde C

dans e groupe, é(of le s Ilfyfe w%nﬁg&ﬁﬁﬁ?ﬂ: otk stfe 28de

I nddpendamn? fi’ ; Lrbgd,l Lifg Ha? s cgaﬂyéj bR 388 b &mgbmeeslomﬁl e
ayant 1 a 6 atmd 1doyci9'ét Wp&.@étreds i bhrQi3 1AM&Bne, Paras ighbipe alkyle ou alcoxy

phar maceut i qug § 23GEoRiet aPt et mYa §@ scOMPOs6. 35 2. Proc~dd de pr~paration
de conpos-~s t qL® déblrélibéd RS BS, RN Sstlul afoMy AMGdregehe, @R grbupeCaKyRClyart i 266 stomese

qu' Ongpr dpar e deIT, cyiaRpCaydnt 3§ DV Edines da C,Chicdnyld ente § &atormas doyCrino lpbdnyloatiylel es
sons nent i onnchgank1 A dtemve ieiCcdahs 18 rolipe @kylef atilesaletix autresgdroupesrepréseptestdhaban,
formul e 3: 40 indépendamment I'un de I'autre, un atome d’hydrogéne ou un groupe alkyle ayar® 1 @Fo@oraes, 4 45
(dans | aquel | eleRpou i sel Fadelitiomavesién dcids, pharmacentinyerent aceptable, de eacapaneiécat i on 1

et X repr~sente un groupe
35 2. Procédé de préparation de composés tels qu'utilisés dans la revendication 1, caractérisé en ce qu'on

prépare un composé de formule 2, dans laquelle les symboles ont les sens mentionnés & la
revendication 1, en faisant réagir un composé de formule 3 :

40 . O
i X
(R

—

(3)

on
45 N ¢ Hz)m
Z
(dans laquelle Ro, n , Z et m ont les sens mentionnés 2 la revendication 1 et X représente un groupe
50 réactif) avec un composé de formule 4

56
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50 rdactif) avec un cornpos6 de formule 4 55 15 EP 0 297 651 B
LT

| | i f
BT PP NP RsRillllIIJmlllllIHﬂIJIlllllli

R2 R3, R4 ont |es sons:- nentlonnds ala revendication 1. 3 *Préc~Hd tels que
revendlqu6 a la revendication 2, caracteris6 en ce qu' on utilise come

mati bre de depart un conpose defornule 3, dans laquelle X represento le
groupe = CH2 ou -CH2N(CHs) 2. 1 2 20 25 30 35 40 45 50 55 16

HN N (4)
R4 RB

0 :
dans laquelle Rz, Rs, Rs ont les sens mentionnés & la revendication 1.

3. Procédé tel que revendiqué A la revendication 2, caractérisé en ce qu'on utilise comme matigre de
départ un composé de formule 3, dans laquelle X représente le groupe = CHz ou -CH2N(CHs)-.
16
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