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(57) Abstract

The present invention concerns the compounds of formula (I), the N-oxide forms, the pharmaceutically acceptable addition salts
and the stereochemically isomeric forms thereof, wherein R! is hydrogen, optionally substituted Cl.salkyl aryl; R2 is each independently
a halogen, hydroxy Ci-salkyl, Ci_galkyloxy or nitro; n is 0, 1, 2 ou 3; Alk is C;galkanediyl; D is optionally substituted saturated or
unsaturated nitrogen containing heterocycle; and aryl is opnonally ‘substituted phenyl; having a great therapeutic breadth. It further relates
to their use as a medecine, their preparauon as well as compositions containing them.




R9-C-N\\) liL [err] (d) (e) (f)
wher ei i ewdood2paedependent |y represents O, S or NR[err]; R ®GIYER/05710
‘hydrogen, C[err]alkyl, aryl or arylCerr]alkyl; 5 Rlerr] is
hydrogen, Cerr]al kyl, Cerr]al kyloxy, (err]al kylthio, am no, nono- or
di(derr]alkyl)anmno or nmono- or di(aryl (Jerrtll kyl)amino; Rerr], Rerr],
Rlerr], Rerr], Rerr] and FEFRAHY¥DBRIO GAMPRCCARBOLINEShydr ogen or
Cerr]alkyl; Rerr] and R err] each independently are hydrogen, (err]alkyl
or aryl; or R err] and R erri—takentogether—may formati val ent radi cal
-Rlerr]-Rerr]- of fornmula 10 -CH err]-CHerr]-CHerr]-
(a-1); - CH[ €The presdne inventibf eondenBHErahsjdro y-carbolines havifig adyroad thekrapleGi er r] -
(a 3); [ 4

a-5); é:H %Jén&h%%re? 1ea'ter? tg rtl%elr prep %ﬁﬁn r 09%051%%&3 F‘Fggtge cal S
(a 1) to (a-thpirasehs & medisdtedent | y may be repl aced by hal ogen, C[err]al kyl,
aryl(err]al kyI trifluoronethyl, am no, hydroxy, ([err]al kyl oxy or

. | k I d y
g[ee: re{o?acgd waerﬁw hggne or a lgtfge%-ir @?m?b IW Pﬁggﬂe&“bﬁrﬁn@
“Rerr]-R erl sf 17, ﬁﬁ? °§‘F§ gérqa @(-'y]:ar o lines having a.nUpsychotl(:a 6) ;
- S- CH[ erjg] - Gdeidity] EPHRew,705,832, pubhshed on Apfibt0))1996 isélosed 1,2,3 ,4-terahydro--

f ﬁnf %:H[ erN lr_l]_ Cg#’[er rx}d %@M&)}ﬂ -alkyl-1 3-dthdl‘0-2H—k)§'£Zila éuoﬁqupwptonergc
(a- 11); - NHnGtidhkors. (a-12);

The compounds of the present invention are novel and have an interesting broad-
15  spectrum receptor-binding profile. In comparison to the structurally related known
compounds, they surprisingly exhibit a greater therapeutic breadth.

The present invention concerns the compounds of formula
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20  the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein :
R' is hydrogen, Cy.calkyl, aryl or Cy.calkyl substituted with aryl;
R? is each independently a halogen, hydroxy, C;.salkyl, C;.salkyloxy or nitro;
n is0,1,20r3; |

25  Alkis Cj-galkanediyl;

D is 2(3H)benzoxazolone-3-yl or a radical of formula
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- S- CH=N- (a-13) or -CHCH O
(a-14); 30wo 99/12926 wher ei n _one or where possible two orptiveess/dsrds ogen
atons in said radicals (a-6) to (a-14) each independently may be replaced
by err]alkyl or aryl; and aryl is phenyl or ghenyl substituted with a
hal ogen or Clerr]al kyI. -3- As used in the foregoing definitions the
term hal ogen is generic to fluoro, chloro, bronmo and |odo xThe term
C err]al kyl defines @zg—g-h and hgachead s§'t urated hyar ns, ,Jhavi ng
~from1l to 4 carborgsa S has,‘}mphe-r nmet hy N pr/p ,
butyl, 1-nmethylethyl, 1\L-d met hyReyhy" 2- met hyl pr op¥ nd | i ke. The
termb5 Cerr]Jalkyl is meant to include (ferr]al kyl and the#hi gher
honol ogues thereof having 5 or 6 carbon atonms such as, for e(%arrpl e, pentyl,
hexyl or the like. The {%r m Clerr]al k)ﬁ) is meant to inclufft [err]alkyl
radi cal s and thewh&g{her honol ogues thereof having 7 to 10 carbon atons such
as, for exanple, pLyl,, oc non g the like. The term
d err] al kanedi yl eadzg #nx‘é‘éieﬁ?'\f’épg‘hfepé%F’ét?g?\t%y‘Hrﬁﬁr anch chai ned al kanedi yl
radi cal s having 10 R drhylirégendCrallkydrarel @mmyldycilkals, for exanpl e,
met hyl ene,. 1, 2- et hangali yl - pr opanedi 1. 4:but diyl .and the |iKke;
the term é[err] al kangdfséfydir%g ﬁe@ %&%M&JYCFEF#Q&%W% MARY Phe
hi gher honol ogues t her é€;. kaélwl)aguﬁoorm@noamtxbfar}ammdkshuhms f or exarrpl e,
1, 5-pentanedi yl, 1, 6pherapediylga
def| nes bi val ent strla{ ght qubr anc a?dr?g Ed ﬁ?eng@ne &@I g&?hkg g’ 15
from1l to 6 carbon aRoﬁ%dBué?FhaE Gﬂ%ﬁe@b’aﬁfﬁhﬁdf%ﬂ Hyntsakal O’é%rbflbqudene
1-propylidene, 1- butRth@Réxakénwgmer form h-tiexyid ri@es -RAR Befdridi®a Al SO

as used reinafter, the ers to ph met hyI O her nanes
for the PIZ rmferr]-car borﬁeﬁé%eééﬂ- pyri do[ 4, 3- b] Eanﬁjl e, 3-azacarbazole and

3-azarbazol e. -CH,-CH,-CH,-CH,- - (a-2);
-CH=CH-CH,- (a-3);
-CH,-CH=CH- (a-4) or
-CH=CH-CH=CH- (a-5);
15 I wherein one or two hydrogen atoms of said radicals (a-1) to (a-5) each

independently may be replaced by halogen, C,.salkyl, arylC;_salkyl,

-triﬂuoromethyl, amino, hydroxy, Ci.salkyloxy or C,_jealkylcarbonyloxy;
or where possible, two geminal hydfdgén atoms may be replaced by
Ci.calkylidene or arylC;. salkyhdene or

20 RR%- may also be
-S-CH,-CH,- (a-6);
- -8-CHz-CH,-CHy- (a-7);
-S-CH=CH- | (a-8);
: -NH-CH,-CHs- - (a-9);
25 -NH-CH,-CH,-CH,- (a-10);
" -NH-CH=CH- (a-11);
-NH-CH=N- _ (a-12);
© -S-CH=N- (a-13)or
| ' -CH=CH-O- (a-14);
30 wherein one or where possible two or three hydrogen atoms in said
radicals (a-6) to (a-14) each independently may be replaced by C;.salkyl
or aryl; and |

aryl is phenyl or phenyl substituted wiﬂ1 a halogen or C,.¢alkyl.



20/The addition salts as nentioned herein are neant to conprise the

er apeut iwg@bbny29aet i ve addition salt forms which the conpounBETHEPIS/ATMI a
(/1) are able to formw th appropriate acids, such as, for exanple,
Inorganic acids such as hydrohalic acids, e.g.-hydrochloric or hydrobronic
‘acid; sulfuric; nitric; phosphoric and the like acids; or 25 organic
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t he conpound I I ntly
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hydr ogen at orfRERtiH1 rRHpybragh hadghes hg Q}g“ﬁégﬁée%f pingsl 0r k) 35

exarrpltﬁ Ithte P Ats SatH 8s, fbﬂ”@:a@dﬁi@,luep@m%o@ﬁr hIm;;’:lI &I@Jylﬂl&iﬂﬁtlﬂde SBIxéﬁ:rm
e.g. e li SO Q sium ca c | i ke,
salgt s wWith or h‘}rﬂj?nﬁcgggg%ﬁ é a?ﬂ‘gg%ﬁﬂggg?rh @I&Iﬁ%&ﬁ %‘iﬁzﬁﬁ aving
hydr abamnilfle siabnsl, toehcarbenh bomsi subh astifopexemis, mathlylems 1,2 ethamediyhl e,

argi nine, lys [ sel n be
co%verted by gé’a?é% %{h%%medl 1 4id &gtriggbg%éx%?@ééa%ﬂehphq ﬁ"éa rde acid
or base for mln?I-'h!éeCen#k&QRﬂII}ﬂla@ﬂ tlgg]mg @rshm@lggWrtber@abbwn&ﬁ% Gd@mnl atemst he
sol vates whi céuchh; t%rex&ﬁﬁiEOPB n&fne L, ﬁeﬂn)edﬂ‘l%n@meehﬁé?tﬁé){eﬁhand sai d

sol vates are tob n the sc pr
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and the lliske. from 1 to 6 carbon atoms such as, for example, methylene, ethylidene, 1-propylidene,
1-butylidene, 1-pentylidene, 1-hexylidene and the like.

_ Also as used hereinafter, the term benzyl refers to phenylmethyl. Other names for the

term y-carboline are SH-pyrido{4,3-bJindole, 3-azacarbazole and 3-azarbazole.
20

The addition salts as mentioned herein are meant to comprise the therapeutically active
addition salt forms which the compounds of formula (I) are able to form with
aﬁbropriat_e acids, such as, for example, inbrganic acids such as hydrohalic acids, e.g.
hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or

25  organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-amino-
salicylic, pamoic and the like acids.

30  The pharmaceutically acceptable addition salts as mentioned hereinabove are also
_meant to comprise the therapeutically active non-toxic base, in particular, a metal or
_ ‘amine addmon salt forms which the compounds of formula (I) are able to form. Said
'salts can conveniently be obtained by treating the compounds of formula (I) containing
ac1d1c hydrogen atoms with appropriate organic and inorganic bases such as, for
35 g;ga;nple, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
| sodlum, potassium, magnesium, calcium salts and the like, salts with organic bases,
é.g. the benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino
acids such as, for example, arginine, lysine and the like. )



The N-oxide forns of the conmpounds of fornula (1) are neant to conprise
those 10 wespespsds of formula (1) wherein one or several nptragesisTi®ONs
are oxidized to the so-called N-oxide. The term stereochemcally isoneric
forms as used herein defines all the possible isonmeric forns in which the
conpounds of formula (1) may occur. Unless otherw se 15 menti oned or

i ndi cated, t heoﬁmgelﬁ&ddﬂsf&ﬁ@tchﬂﬁe ebnFRRR Y 1A ENAL RS at Hﬁpx@hﬁﬁt@r %f{& al |
possi bl e stereqchem ca% a rrg forms saird m xtures con Ing a

di ast er eorrer safdﬁepteﬁ% re%e@ o BasedpmMpasi ¢ nol ecul ar structure. Some of the
conpounds of formula (1) may also exist in their tautoneric forns. Such 20

I or gs al t Iho ggghﬂé%‘rﬁfmﬂitioﬁishlths hsud}}@aélﬁabdve alsdeoni}Ris e? f}férsﬁw\?\%s&ﬁlﬁch ﬁieended

o be incl.uded withi.n e s ) rese I,NV i on ene

hor o1 naf 1 & - SoRPQBIR L BRI ALaS bl FBiFE 364 ol SOfale B mERHD YodnalRdes ¢ he

N- oxi de for nsmmhahebmpeaﬁeha:pxemnltmwnuapt Bhamples df suchisobatdsurérek.ahd 25

st er eoi sorren&%grsﬂ dﬁo”‘a?e%%ﬁl IERMP of conpounds i ncl udes those conpounds
e

of formula (I rern one or nore of the followi ng restrictions apply: 1)
Rlerr] is halogen, hydroxy, C[err]alkyl or (err]alkyl oxy; 30 2)nis 0 or
1; 3) Ak is @%qumﬂd(fmmdloylhe oompoandhof/formnka ([hart n2eant trecradipryde;thdge D i s a

radical qf fo y(fH,lIB@R_,[n(j@l)f Yirafo® @) Bheteld oﬂesorqe?rér?%ﬁier %aﬁﬁvrn?' arfk Soxidized to the

aryl C[err]alk err]. Is amno nono-
or di (aryl O efa-alledyY-pEideno: -Rlerr]-Rlerr]- is a radi cal of forrrula
(a-2) or (a-5) wherein one or two hydr ogen atons each 35 | ndependent |y

may be r epl ac-me R¥mied06Rmidll ﬁgdlﬂéﬁi»yﬂonn& hi ﬁéeaq(e?aﬁfdeﬁhesom @E%%Jﬁ' Kyl oxy,
-Rerr]- err |sar§gmclb orn&gﬁg g LB% f

( a 13) or (a- 1f8 R éomsin ?‘e\ﬁﬂg’ﬂ’@uﬁ rH?ﬂ PB“@’éﬂ Wﬁ@ﬁmﬁe

i ndependéist | ymlengtoxtud orépdiesied| tbe/cl@[nﬁt:ﬂ]alsignhmorﬁ&,f Erigounds dencrel themikeiref a

(b) and Rer rlll 68&1& g{eféocﬁérﬁlcﬁw fsgme c '?8 A sald mixtures containing all

diastereomers and enantiomers of the basic molecular structure.

Sore of the compounds of formula (I) may also exist in their tautomeric forms. Such
20  forms although not explicitly indicated in the above formula are intended to be’
 included within the scope of the present invention.

Whenever used hereinafter, the term compounds of formula (I) is meant to include also
the'N-oxide forms, the pharmaceutically acceptable addition salts and all
25  stereoisomeric forms.

A special group of compounds includes those compounds of formula (I) wherein one or
more of the following restrictions apply:
1) R2 is halogen, hydroxy, C;.salkyl or Cisalkyloxy;
30 2)nisOorl;
' 3) Alk is C;_salkanediyl; preferably, Alk is 1,2-ethanediyl;
g ~4) D is a radical of formula (2) wherein R’ is Cy_salkyl, aryl or arylCy.ealkyl; R* is
C ai‘r_u'no, mono- or di(C;.salkyl)amino, or mono- or di(arylC,salkyl)amino; or -R*-R>-
“"is a radical of formula (a-2) or (a-5) wherein one or two hydrogen atoms each
- 35 ‘independently may be replaced by halogen, C;.alkyl, trifluoromethyl or
AR Ci.ealkyloxy, or -R*-R>- is a radical of formula (a-6), (a-7), (a-8), (a-11), (a-13) or
* (a-14) wherein one or where possible two hydrogen atoms each independently may
be replaced by Cl-sa]kyl
5) D is a radical of formula (b) and R%and R are suitably methyl



6) Dis a radical of formula (c) and R err] is suitably hydro nmet hyl or
phenyl ; - 7)wd9prs29a6r adi cal of formula (d) wherein Rlerr] is aP%T’EP&’H?F"
suitably, Rerr] is 4-fluoro-phenyl, and the péoerldl ne ring i s connected
in the 3- or 4-position to the remainder of thenolecule; 5 8) Dis a
radi-cal of forrmula (e) wherein Xis Sor NH and R err] is hydrogen; or 9) D
i s a radical g)fp i radical of formtubs () ankR® s SrimblyNGHiogdm meaby or phenl; t he

err] substi nt ol |
ﬂw []err] car@tﬁ Phat %?%ngg}or e?ogdﬁa 46%{§§{ 3}’)3 suétZF)lgo k[ %Oﬁmg%%g%lg{l”
is preferably cindahe pipkfidinefringis @pnmdd)ah mydon%posmom Hieagma@der abthe D
Is a radical of R_E la (a), (d), (e) or (f). An interesting group of
conmpounds i ncl qa8s bse caonmpounds of formula (1), whergi.n 1&0 err]
hydrogen 8r a)yP is mpadieal Of@fﬁwl%)@’éﬁ"’wel@[}%%sﬁ 8”2%1 dnlE ds bydrogen; ox k |s
( err] al kanedyyypb is Pradica ow&hﬁﬂé(ﬂyfwﬁemiﬂmtﬁsﬁm@ﬁg( e), especially a

radi cal of forrrula (a) wherein R3is (err]Jalkyl and -Rlerr]-Rerr]- is a

a1 bk T S

Clerr]al kyl @éarﬁorlﬁéim@dty Qrefedbiy i;amea) onBeositionXand R3ispreferisly ichlors,
hydr ogen. not her therestl nr%n of conpounds i ncludes those
conpounds}oof ‘b‘?rﬂLﬁn&m(y ~BYRREYES %E‘ i's hydrogen or Jerrlalkyl; Rerr]

i's hal ogen, err aI Kyl n.is or 1; Alk is
Cerr]al kane%‘iﬁa BD[?é”ar é‘%@éf‘}fﬁ‘ﬁlgé?gn@ a(el%’}(fbr (f), especially a
radical of forrmula (a) wherein R err] is am no, nono- or
d:?E de ]r r]al kyih HNeRQLiNg gm@fbf com Endsl ﬂbmimh Mzd%:éimm Q:?l wt}:relél)
err err i,s @ radica mul a

11)SuheReishygresdonng: & o@?ﬂﬁ“ i g e Gfildatiedtyt;
?Ldt(agendént I slsemayldhal mfeﬁromukadabgr (€).cospd@dikyd rztdlcaé%f &m‘rnda a(aﬁf\ﬂlfmunn3as( f)
wherein X is lana YRR gHich (AR L5), B of eamoUREiss) BeLPS
SRS R oo Pkt i o e
C,.¢alkyl, or a radical of formula (e) wherein X is S and R is hydrogen.

20 _ , .
Another interesting group of compounds includes those compounds of formula (I)
wherein R' is hydrogen or Cy.¢alkyl; R? is halogen, C;.salkyl or Cy.ealkyloxy; n is O or
1; Alk is C,.;;alkanediyl; D is a radical of formula (2) or (f), especially a radical of

- formula (a) wherein R? is amino, mono- or di(C,_salkyl)amino OF mMOono- or
25  di(arylCyealkyl)amino, or -R*-R’- is a radical of formula (a-2), (a-5), (a-6), (a-7), (a-8)
- or (a-11) wherein one or where possible two hydrogen atoms each independently may
be replaced by Cy.¢alkyl or a radical of formula (f) wherein X is NR*2,

Yet another interesting group of compounds includes those compounds of formula (I)
30  wherein R? is halogen, hydroxy, C;.salkyl or Cy.calkyloxy; nis 0 or 1, Alk is
C;4alkanediyl; D is a radical of formula (a), (e) or (f), especially a radical of formula
(a) wherein R? is Cy.ealkyl, R* is amino, or -R*-R’- is a radical of formula (a-2) or (a-5)
- wherein one or two hydrogen atoms each independently may be replaced by halogen,
- Cr.ealkyl, trifluoromethyl or Cy.salkyloxy, or -R*-R’- is a radical of formula (a-6),
35 ' (@-7), (@-8), (a-11), (a-13) or (a-14) wherein one or where possible two hydrogen atoms
each independently may be replaced by Cy.calkyl, or a radical of formula (e) wherein X
* is S or NR' and R is hydrogen, or a radical of formula (f) wherein X is S or NR'%,

-



Clerr]all kanediyl; Dis a radical of formula (a), (e) or (f), especially a
radi cal ofyw§Hg Hiyz@ (a) wherein Rerr] is (Jerr]alkyl, R err]PCSERDS/68710 Or

-Rerr]- R[errf I's a radical of formula (a-2) or (a- 5) wherein one or two
hydrogen at ons each i ndependently may be repl aged by hal ogen, (err]alkyl,

trifluoronmethyl or CJerr]al kyloxy, or -Rerr]-Rerr]- is a radical of

formula (a- @Snlﬁémthér%t@esuﬁglgﬁ)up df@ofb bm&@méﬁﬂde@fho@@c&ﬂ?oﬂmﬁr& fOrnPNg (I)

wh bl e t t h tl d b
Ger )51 Kyl RerE s ERroge G ADLOT YR BRfEs gt o\ Ry PO

Rlerr] i is hyc{) ﬂgRrAIst Cauatlhﬂledﬂyl Dfxs ﬁmdmdla)f Eoomuih éa)e(d) oX(e);e@eorall&dla[ err ]
-6- Stil t e. COo/TRou

of formila ( PEGAIERRER T Proletil 8 coRIBPHRETICIRINES RORSCis ORI GE
hal ogen, 6] erfofrailey(h-5) whefain uopabkyw)h irogen stomso:acll mdezpkndegﬂy may be replaced
Cqerr]al kane@hy/A Palg & o@.kﬁﬁﬁ-%la realchc&frmhﬁu&qh 6) Q)elka-es oﬁ-‘i)radﬁﬂ%cfbﬁﬁl?ﬁ a

radi cal of wherein Rerr] rr ar. grr
-Rlerr]-Rerr@ vqhgrean adk a5l o rgd1ca1fq§,fﬁgm§a(( g?er\%’exéﬁ‘ 0B AR’

hydr ogen ato _independently may be replaced by a halogen or
-Rerr]- R[err] 'S a radical of fornula (a-6) or (a-8), or a radi cal of

(01 () B S b L] SRR B

\(I:\grrpogndsR[ of 0 ormd hwﬂabbeby/rléne amaﬁkeﬁ JGy. daﬂcyﬂ),yﬂrmgel]kbxy; Ark i® lgﬁ-ethaneﬁhﬂ and
ere er r

1, 2-et Kanedl a%b@g?g&ﬁmu&%ai k@ %% g ?L?c&l &ﬁmaéél %{?ﬂ"y“ als Ci.

radi cal of f oaaﬂwll,eR (la)anmdieu ip Orpadkyl} of SR €Reris p radieal]of[fagpula Q 3) (3-5).(a-6),

am no, R err]elp, g mﬂ @hkv; Iwhe?ém oft 8§d EB{; &fond ma&fbeeifcﬁlﬁéjécﬂ?)’ cplal ﬁrm a

(a-2), (a-5), erein _one drogen atom nmay

(32) . sn bbbt fotelA (0 Sheratnid xsiﬁ‘?amdas 55 Chariies move o bibeEan X K
NR[err] and RB/EdEI’éin Rsls@[yefdgeai K38 0 o il wmmrytkzqu h&hlorw}ﬁétﬁ 1 oRhfétde

hydr ogen; r L\ or.0 ox ;
AP oot AUladr Pty RS B SRR b oo B I AR | o
met hyl , R[ er r imino, Ririsethy], @r rR*-RS- isetradical erfonﬁ{llar(ail),lr([aei)r {a-6), §2-2), (a@8) oal
of formila (2¢a?1 1) Wikreth onkHiyBlogeh 3tofd malybedbpREed by methyl, or D is a radical of

20  forinula (f) wherein X is N-CH; and R!! is methyl.

. Other particularly interesting compounds are those coinpounds of formula (I) wherein

R’ is hydrogen; n is O or n is 1 whereby R? is a halogen or C;.¢alkyl; Alk is 1,2-ethane-

diyl and D is a radical of formula (a), especially a radical of formula (a) wherein R® is
25  Ciealkyl, R* and R’ are taken together to form -R*-R’- of formula (a-2), (a-5), (a-6),

(a-7) or (a-8) wherein one hydrogen atom may be replaced by C,.salkyl; more in

particular, wherein R' is hydrogen; n is'0 or n is 1 whereby R? is a chloro, fluoro or

methyl; Alk is 1,2-ethanediyl and D is a radical of formula (a) wherein R is methyl, R*

and R® are taken together to form -R*-R*- of formula (a-2), (a-5), (a-6), (a-7) or (a-8)
30" - wherein one hydrogen atom may be replaced by methyl.

~ A preferred set of compounds includes those compounds of formula (I) wherein R! is
herogc_:n, methyl, n-butyl, phenyl, benzyl or 4-fluoro-phenyl.

35 The compounds of formula (I) can generally be prepared by N-alkylating a 1,3,4,5-
B tetrahydro-2H-pyrido[4,3-b)indole derivative of formula (IT) with an alkylating reagent
of formula (IIT) following the procedure described in EP-A-0,037,265,
EP-A-0,070,053, EP-A-0,196,132 and in EP-A-0,378,255>.



(a-11) wherein one hydrogen atom may be replaced by nethyl, or Dis a

radi cal . okw@99s12000r mul a (f) wherein Xis NCHerr] and R[err]’CT/QP?ﬂéQSﬁiW

Q her particularly interesting conmpounds are those conpounds of fornula (1)
wherein Rlerr] is hydrogen; nis 0 or nis 1 wereby Rlerr] is a hal ogen or
Clerr]alkyl; Alk is 1,2-ethane- diyl and Dis a radical of fornula (a),
especially a radi cal of formula (a) whereigt R3 is. 25 C[err]al kyl, R err]
and R[err] are taken together to form - R[ rl-Rlerr]- ”8 {Srrula (a 2),

(a-5), (a-6), (a-7) or (a-8) wherein )(Ra;o & repl aced by
- err]al kyl; nore igppgeticul ar+ whe(ein ] hye+eger—»a is or nis
1 wher eby R[err] Is a chloro, fluoropr Alk is 1,2-ethanediyl and D

is a radical of formula (a) wherei rH’R[err] is methyl, Rerr] and R err] are
taken together to formMR err]-Rerr]- of prnula (a-2), (a-5), (a-6),

bref br red sedhaAtiplAoRIGEroHY (R SRRGE 7 | SRR SRS bt
_I?Lgr (r: 1) i 3 . Eé(gwgesuchmt fwlex?mpbua hlogpmeng.| chidrenbrpmaoer 0d6] aisulfonytoxyy k. ga35
15, 605001 o rafhat@Lliohy. o baRkAEBRY G A bPEARRUD Yy rsﬁrr%% PP it

an al kyl afi ngforr@algém llbll rmhm@r(r ventisueh assiferexample b dedimeshydtos

EP- A-0, 037, 263 m&RyixoBukbiOn dn ﬁ%%réc&cé%@a%&ﬁaﬁ@dadéku@ﬁaé\ fOr éia&n;?lé5
-7- In partlcular i nt er medi at e 1) erei err res
appropri at e rOSRIMGREDQNALE prigie rt%%rbmg °é’§1°n;ll&z %S?ﬁl?ﬁ‘? ceaoﬁaaf’a&@l@ﬁ sugh gs,

chl oro, brontfopexdmysle, paassitn idideoxy, e.g. nethanesul fonyl oXy,
t ol uenesul fonyl oxy, rray be reacted with an internediate of 5 formula (I11)

'narea ert t | e N N di,net de or
ot by § <08t o ana T oty edes. R o8 hrRucts Med tfiholitct ot fhe
exanple, s od | reactionyoedium ad, ifceessytyafirtder parified pedoodiag |ty niethadoogicsemmecdly
of a catal ysty,alindfie aft bk ¥R LrioR YrfsiatiyFidd ¢ifdfation and chromatography.

Tﬁ_e c_bihpounds of formula (I)'wherein D is a radical of formula (e), being represented
15 'Biy-formula (I-e), may be prepared by N-acylating an intermediate of formula (IV) with
an acyl derivative of formula (V) wherein W2 is an appropriate reactive leaving group -
such as, for example, a halogen, in a reaction-inert solvent such as, for example,
ch_loroform, in the presence of a suitable base such as, for example, sodium carbonate

or .trlethylamme
I

3R ' ®Y,,
10 2 N-acylation >5
R 'C"'W + H—N .._..__.> RS —C...

20 @-c)
The compounds of fonnula (I) wherein D is a radical of formula (f), being represented
-by formula (I-f), can be prepared by N-alkylating an amine of formula (VI) with an
intermediate of formula (VII) wherein W3 is an appropriate reactive leaving group
such as, for example, a halogen, in a reaction-inert solvent such as, for example,
25 ethanol or toluene, in the presence of a suitable base such as, for example,
sodiumbicarbonate or sodiumcarbonate.
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10 In this and the follow ng reactions, the reaction products may be

i sol ated fygphh@sr eaction mediumand, if necessary, furtherpgyipbdeho
according to methodol ogi es general ly known in the art such as extraction,
crystallization, trituration and chromat ographyg- The conpounds of fornula
(I') wherein D is a radical of formula (d), being represented 15 by
formula (1-d), may be prepared by Ngacyl ating an internedi ate of forrrula
(I'V) with an acyl derivative of for{mla (V) wherein Werr] is an}

appropriate reactive | eaving gr \).&1),, for exanple, a h ' n.
reaction-inert .ol yent such as) fo |l e, chloroform ;ln he\pr S¢ ce of
a suitabl e bafe § fRay 5 dir-itiAaoa I 0|R t phernyl

[err] The conpg s’ of for,.frﬂla () vvherel—D"‘? N“G‘F formul a (e)
bei ng represent by formula (I- % can be prepar byx N-al kyl ati ng an

am ne of fornul {VI) with an i f¥%rnediate of fornula (VEBD wherein Werr]
IS an appropriate reactive |eaving group such as, for exanple, a halogen
in a reacti onAitb@aiivalp) Miinedidf (¥5) m ﬂbe%ﬂﬁﬂa&d with int&hltAnALs

in the presence of ac sl t abl e base suc for exanple, sodiu car bonate
AS6® OT COPIST- Al ternatively, intermediates (V1) may be

ﬁ

b

or sodi uncar b
N-al kyl ated with internediates (VII) in the presence of -copper. 5 The

conpounds5of Ties cathpounds offfyrmhita (Ip méegTHeasdniveliad Recdhchiofas f6 bW g aE‘anown
art - known fu%h‘ln?%% ggoél%t*gar{@ﬁ?{néﬁ rmat on reactions. The conpounds of

formula (1) may al's l'115‘3’31(:8Correspondlng N- oxi de forns
follow ng art-known procedures for converting a trivalent nitrogen into its
10  N-oxi de Ty enmBainds Nf forirdda (Ip mayedstt beoconvastedy@nhe abirgspoadiagV-ogideout

by reacting tRe,s 'f@l[&vluﬂ? aﬁalérﬁfv&na]grogédljr&r mﬂlc&\;erginé’wa Erlhva%]m %Rporg%grmt%tltes

organlc Qr. i norganic
-10 . N-oxide form Said N-oxidation reaction may generally be carried out by reacting the

starting material of formula (I) with an appropriate organic or inorganic peroxide.
~ Appropriate inorganic peroxide_s'_comprise, for example, hydrogen peroxide, alkali
- - metal or earth alkaline métal peroxides, e.g. sodium peroxide, potassium peroxide;
_ appropriate organic peroxides may comprise peroxy acids such as, for example,
15: benzenecarboperoxoic a_cid or halo substituted benzenecarboperoxoic acid, e. g.
3—chlor0beﬁzenccarboperoxoic"acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
* alkylhydroperoxides, e.g. fert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,

e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
.20 solvents.

A number of intermediates and starting materials are commercially available or are
knovyn compounds which may be prepared according to art-known methodologies.

25 qu example, some of the intermediates of formula (III) and their preparations are
. described in EP-A-0,037,265, EP-A-0,070,053 , EP-A-0,196,132 and in
EP-A-0,378,255.

Intermediates of formula (I1) wherein R! is hydrogen, sa.id intermediates being
30  represented by formula (II-a), can generally be prepared by reacting an intermediate of
- formula (VIII) wherein P is a protective group such as, for example, an alkyloxy-
carbonyl group, with an intermediate of formula (IX) in a reaction-inert solvent, thus
forming an intermediate of formula (X), and subsequently femoving the protective
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Appropriate inorganic peroxides conprise, for exanple, hydrogen peroxide,

al kal i metgh of)f208@r th al kaline nmetal peroxides, e.g. sodi um PETERI&HES710
pota53|un1perOX|de appropriate organic perOX|des may conpri se peroxy acids
such as, for exanmple, 15 benzenecar boper oxoi-®-aci d or hal o substituted
benzenecarboperoxoic acid, e.g. 3-chl orobenzenecarboperoxoi c acid,

per oxoal kanoj fo upQisiify artkfowp esohniaes buch &¢ foh ingthiae! Mixing ke ﬂm:ntl%ateoﬂ

b kanol s e éorﬁﬁﬁeé?ﬁii 5 pp AL SR 3 pSePhiol| RlrefRRTRl “ﬁ%@sﬁﬁ
e.g. 2-but an of formud GGemay b fuyhbracmt@bwsth acreggend] of Fororda X BavleereiaR} is the
m xtures of syeh,oR: buéﬁh&eéﬂ%ﬁ hyé‘%o@l!ﬂ?ﬁ& Wis amm%ﬁﬁémgﬁﬁaﬁag 'f&Q

material s ar& comerCia aval e or are Known co
pr epar ed Sccoxanplg. 4ba1@gen,|4n@\mlt#ﬂ9 sekyenioyich &s, fQBCXWP:}é@WF}é'PQQ? 0@1‘-18

EPe A 0. 037 o Seuipead (R TS, B i jrbscacd of a6 ‘%ﬁ&?wé itk & for CaEgplered 1

- A - and i '

| nt er medi at e §OHPM Lﬁ"'am("‘ls “WEPBFWCW?EIFT 9 §°W§/‘HPZ§E‘S nggl'f may

inter rregl gt esubegientBlbe dépeprendnsing alwkﬁc!wmwchm@hés mpultingin gevmpalhd obe
repare reachi r

Br olto ecti veyg E@%w@gmﬁg nga% ﬁﬁamlgél%%ﬁg oxy é nggﬁyﬁg )gre%)e%t%} P¥ an

internedl(htefor&nﬁlal(ﬁth)a (I'X) in a reaction-inert solvent, thus form ng an
intermediate of formula (X), and subsequently renoving the proflecti ve

-9- group using art-known techni ques such as, for instance, mx/ ng the

I nternmedi ate of f Ia(X) vm'th}pot ' dJOdeeln p anpi—\

Al ternatively,_tHe i f) (ﬁj for aEéﬁ S’&befuther ct w’th
a reagent of fPor | a/(XI') whereln R is the sane as FW b tﬁet)"

t han hydrogen and Wi is a suitable IeaV| ng group such ag$, for 5 exanpl e,
a hal ogen, in a sugwm@pl e sol vent gmoh as, for exanple,
hexanet hyl phosphor ous RI=w*

XD l deprotection
H
I

rRY l.

L |
N deprotecuon : '
) / - P (j_@\a@) p \\ 2
(R n . N — (R )n
/

(1I-b) (Il-2)

Intermediates of formula (IV) can be prepared by N-alkylating an intermediate of -
formula (II) with an intermediate of formula (XIII) wherein P is a protective group
such as, for example, an alkyloxycarbonyl group, and W* is a suitable leaving group

15  such as, for example, a p-tolﬁenesulfonyloxy group and the like, in a reaction-inert
solvent Such as, for example, N,N-dimethylformamide, and in the presence of a suitable
base such as, for example, sodium carbonate. The thus formed intermediate may be
.deprotected using art-known deprotection techniques.

RI

-}
N

- @_@ N/ \_ Alk—~W 1. N-alkylauon
| ,N . /\(Rz)n \__) 2. deprotection H—-—N/ \ @@\(ﬁ)
H .

m (X1



triamde and the like, in the presence of an appropriate base such as, for
exanpl e, &¢) i !Hgdride, thus formng an internedi ate of forpgi/gpdsidstio

whi ch nmay subSequently be deprotected using art-known techni ques resulting
in a conmpound of fornula (I1) wherein R err] Lgg.other than hydrogen, said

conpounds being represented by 10 formula (11-b). [err] Intermedi ates of

f I I b | at i ' i at.e of f. I

(V1) Wit h an TiPapals FF Bgtup ty oty o Gobfda 80 NS LERE R sGiofiped Bt o oup
such as, for forawpl(H) with anl injgragdister oS Soshulg (XTLY) whextin/P ds a pratectivegrpumbl e

I [ yg,a,@pj ClikyA ,@ygg} ouB! A4INRS d.
tﬁgvi Pge?r?g%géf?gsécf?i on-1i nz'r;{n ol gent H?Sgggrgg,ﬁ’ for e$ll<l‘4a{1'§>1tIﬁ?ég,bﬂa'x])éaﬁhglépmfH1

NN- di et hy| f SuRRAs.-der example p qui%ge&r Wrastigringrisgivieahsuchiigsfor sxamples, 1 or

exanpl e, sodinéhghéddatakeon,fifiehd presente bie duitdblebareduct &, feryeatmpie Rb@HueEt d
using art-known de rot(gct L.on..techni ques. Lﬁrrlow -18- Icfnterrre | at es of
formula (VI) GEYPIBE- ppd pRrQnplly gn RacRiRsence Py cafalySHRER AbPLiRstagee. motassium
(1) wth an ibdider fbditiissfoahed nrtermiediafedndy beidepmiactdd ussngampkadwat i ve group
such as, for | oxycar bonyl group, and Werr] is a suitable
| eavi ng group&ﬁdc}%@g,éﬁlﬁa&&aml e, a halogen, in a reaction-inert solvent
such as, for exanpl & 5 met hyl i sobutyl keton, in the presence pf a

sui tabl e base such gs, for exanplg® sodium carbonate, and optiollgal ly in the
presence of a ys ch as, fR

lor instanceMapgittiessi um i od~des t hus
formed i nterm@.@&e‘pr'ﬁ%@%si n‘g“a‘r‘[—k'I’Mm depf ot ti,bn\\
techni ques. [eMN3/10 Nweernedi ates of forrru'&""ﬂ?f‘)”vx/ner‘fei NN i S\ R
V1

C

)i

1, 3-propanedi®¥l and R err] is hydrogen, said _ H—N—Alk
uy xav) ' )

10  Intermediates of formula (VI) wherein Alk is 1,3-propanediyl and R"' is hydrogen, said
intermediates being represented by formula (VI-3) may suitably be prepared bi
+ reacting an intermediate of formula (IT) with acrylonitrile in a reaction-inert solvent
such as, for example, 2-propanol, and in the presence of a suitable catalyst such as, for
example, a quaternary ammonium compound, e.g. Aliquat 336, thus forming a nitrile
15  derivative of formula (XV) which may subsequently be reduced to the corresponding
amine derivative using art-known reduction techniques as there are, for example, the
use of hydrogen with Raney Nickel as a catalyst in methanol, optionally in the presence

of ammonia.
1 1
| A !
N-alkylation - reduction
) NC /\/N HzN\/\/
xv)

(VI-3)

20 Intermediates of formula (VI) wherein Alk is 1,4-butanediyl and R'" is hydrogen, said
~ intermediates being represented by formula (VI-4) 'may suitably be prepared by
reacting an intermediate of formula (II) with an intermediate of formula (XVI) wherein
w’ is a suitable leaving group such as, for example a halogen, in a reaction-inert
) s_()l__Veht such as, for example, methylisobutylketon, and in the presence of a suitable

25 " base such as, for example, sodium carbonate, and optionally in the presence of a

' " ¢atalyst such as, for instance, potassium iodide, thus forming a nitrile derivative of
formula (XVII) which may subsequently be reduced to the corresponding amine

derivative using art-kno: uction techniques as there are, for example, the use of

This sp,

//Il/ii Wﬁ?jiﬁﬁw . THIS SHEET HAS &

REPLACED




i ntermedi ates being represented by formula (VI-3) may suitably be prepared
by, react i Rgoabnigager nedi ate of formula (11) with acrylonitriPETERIE05710
reaction-inert solvent such as, for exanple, 2-propanol, and in the
presence of a suitable catal yst such as, for exXdsaple, a quaternary amoni um
conmpound, e.g. Aquuat 336, thus formng a nitrile 15 derivative of

formul a (X\/) t ne
derivative u5| n r%éﬂv\iﬁéreduc% %1%% tﬁgf ﬂilﬂ%getga%sl &@é)?gﬂ%?xgﬂﬁ;ﬂg?&gggﬁfpl e,

t he use of hmgm wi th Raney N ckel as q catal yst in nethanol, optionally

in the presence of ammoni a. [err] 20 In ler medi at es
of fornmula (VI) wherein Ak - but angtd{ yl_and @Lgr J I's hydr sai d
i nt er medi at es el %J%ewenfv r a (VN 4G) Jm_y_s_uu_a ared
by reacting anlnterrre ate of forrru WL R’anlntermlat (Hd’IJa

(XVI) wherein Werr] is a suitggleheavi ng group such as,
hal ogen, in a reacti ¥ nert solvent suchyaf, for exaHﬁ'Ta(CH
met hyl i sobutyl keton, and in the presence of a suitable 25 base(d¥th as,

for exanple, sqft Hmtﬁadfo%smﬁxas offthimaR ([pad idtné afmeem@ﬁ@aﬁﬂeewﬂhe%r&%hﬁl yst
such as, for jnstanc ot a?5| um i od| de thuE n]tnga nit rb rivative
of formulad (Hyeyt %ﬁ"é’@}ﬂﬁ/ e;‘r“‘b‘éa' %‘Bﬁ@gh © SfrEeqs ¥ndi ng
am ne deri vatmmmsfmsaaﬁsammmmdmand said mexlmmhmescaasbetdsmﬁme@by,thé or
exanpl e, the u C ySt
met hanol , opt |§’ ?‘1‘?}* ?fnart%# g’rg‘%@gr‘%; gén% Ntler rlj]eogéﬁ‘%gf)&gg)ﬁeseg?m
conpounds of Wyphysical (ne)h@dscsugb aesaléctivierystalizatiodi cachomatographipteshaiques,
nvention Cond gl Qnifer|cGfthy SRAIARKINE] dEhx%ﬁfalPéﬁga hPdfd Y GiRe methods,

a sa

ster eochem calTy Isomeric or s Q sal d I nternediates
can be oBfai néeAnsipmesgcan be obtained from racemic mlxtures by first converting said racemic

mixtures with suitable resolving agents such as, for example, chiral acids, to mixtures
of diastereomeric salts or compounds; then physically separating said mixtures of
diastereomeric salts or compounds by, for example, selective crystallization or
a chromatographlc techniques, e.g. liquid chromatography and the like methods; and
15 fina]ly converting said separated diastereomeric salts or compounds into the
corresponding enantiomers.

Pure stereochemically isomeric forms of the compounds of formula (I) may also be
obtained from the pure stereochemically isomeric forms of the appropriate

20  intermediates and starting materials, provided that the intervening reactions occur
stereospecifically. The lpure and mixed stereochemically isomeric forms of the
compounds of formula (I) are intended to be embraced within the scope of the present
invention. - |

25 The éompounds of formula (I), their pharmaceutically acceptable addition salts,
- stereochemically isomeric forms, or N-oxide forms thereof, all show a particular
‘affinity for serotonin receptors, such as, 5-hydroxytryptamine receptors of the SHT;-
B :éﬂa'S—HTz-type, and have an antagonistic, partially antagonistic or agonistic effect
o thereon Apart from their serotonergic receptor affinity, the present compounds also
- 30 :bmd as ligands on the 0y~ or dopamine receptors, or selectively inhibit serotonin
' ‘reuptake. This broad-spectrum receptor-binding profile of the present compounds
- gives them a great therapeutic breadth. They are useful in controlling diseases which
" aré characterized by disturbances of the serotonergic system, in particular with
involvement of SHT,-type receptors. They are therefore suiﬁble for treating disordefs



application of art-known procedures. For exanple, diastereoisonmers can be
separ at ed \bﬁ ﬁnyﬁkcal nmet hods such as sel ective crystallizat pOtvE®Y8/05710
chromat ographi ¢ techni ques, e.g. counter current distribution, |liquid
chromat ography and the |i ke nmethods. 10 Enantf.oners can be obtained from
racem c m xtures by first converting said racem c mxtures with suitable
resol ving ag : | - agd %t ) .
di ast er eoner i%gtﬁgea t?%?&ggﬁgg S%ﬁm%‘%é’?g%g{"éﬁ%gﬁgﬁﬁf g}ta%{néjgégsgpféfgﬁ??? tres
of di ast er eorfeision ang depressioRSiaies, REATOpRs, PYshosesabipplar diserdees, agaressive

crystal | i zat igRa@buf; RhQiB! AW BONke. FRARSY, Si6®nirfis G pdtéritWréhchibt aAd@t ogr aphy
and the |ike methods; an finally converting said separate )

di ast er eoner | @SLRFLICHT %ﬁ%ﬁ?ﬁ%‘&%ﬂ&%ﬁ &ﬁ&f‘%ogﬁﬁpﬂ Fréfrotonty o
st er eochefii cakteptors amayrdlso boused aghinstieypectamsiomaisd edsctilar disbaietd juchmy, al so be

20 " It er medri S8 S mapALEIEHER Sbrales, TIRIAL SiiRling nlSeARBIRR 1o °
reactions occystes kavedwepr essoriated with Thmember of cther propesties sushescthesippreksion
i soneric forrg a@fucg? "aﬁﬁ QERRYESI oOeilzhi BEA,‘%V!‘%Q m%%ﬁnrc‘nﬂ:t aidade ’ir?c(?ﬁ?zgcgﬁ aced

wi thin the scaope tgt e present jnventjon. . e conpounds of | | a
(1), their prebesisdhe alayiayonpfcuithdiawal symntems in addi¢ts rysngtochisgeatinesl | y

i soneri ¢ 10or rdrinkdMg Mdstheleng AABIG; bA® BB withad dstrbinedstinalrdsdrderd|saeh &, kighi ty
for serotoni noéoe ept or s uch as, 5-hydroxytryptam ne receptors of the
5HT[err]- and -%‘Feéﬁprqsl-tf’ ®®Sand. have an antagonistic, partially

antagoni stic or agonistic effect thereon. Apart fromtheir serotonergic
receptor affiAlsbyhe inhébipry aetitityosfrgparticidangsop 30the gresetit eampirgrIzda the t he
[err]- or dopam S : | vl y. .1 nhi bj rot.oni n. reupt ake.
Thi s™ br oad- sp%g%t?%?n{)f%egg%g {':)nrq%%@§ggt%§§%¥$?%w8?ests R%Erﬁgtgtg'gbﬁ?n %"cﬂinﬁé‘“’gi ves

them.a gléat sties.apeutic breadth. They are useful in controlling diseases
whi ch are characterized by disturbances of the serotonergic system in

particul ar wi AD JivishyeeBke Of the pleivtdtagoahRis Wt thel Eae¥eRrbiner ef or e
suitable f Or?; .&ff?ﬁltehg&p%rsa%&%ﬁﬁﬁc' activ__ity. Central ocz-adrenoceptor antagonists are known

to‘ificrease noradrenaline release by_bl_ocking presynaptic op-receptors which exert an

20 _inlii‘iiitihg control over the release of the neurotransmitter. By increasing the .
noradrenaline concentrations, 0g-antagonists can be used particularly for the treatment

} or prophylaxis of depression, and are also potentially useful in the treatment of
* Alzheimer’s disease and dementia as it is known that oy-antagonists promote the

release of acetylcholine (Tellez et al. 1997, J. Neurochem. 68:778-785).
25 '

A particular group of the present compounds exhibits a pronounced affinity for
dopaminergic receptors which in combination with an affinity for serotonergic
receptors is of therapeutic significance in the treatment of psychosis.

30  The 5-HT; receptor-binding 'profile of the compounds of formula (I) is discussed in the
. pharmacological example C.1. The binding profile for other recptors such as, the
| ocz-adrenergic or the d0pan1inergic receptors, may be demonstrated using analogous
o rédi_plig_and binding studies. Further, the serotonergic properties of the present
i%orhpounds may be evidenced by the " apomorphine, tryptamine, norepinephrine (ATN)
35 _testinrats”, described in Arch. Int. Pharmacodyn., 227, 238-253 (1977).

The present invention thus relates to compounds of formula (I) as defined hereinabove
for use as a medicine. Also, the present invention relates to the use of the present
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For administration purposes, the subject compounds may be formulated into various
pharmaceutical compositions comprising a pharmaceutically acceptable carrier and, as

20  active ingredient, a therapeutically effective amount of a compound of formula M. To
prepare the pharmaceutical compositions of this invention, an effective amount of the
particular compound, in addition salt or in free acid or base form, as the active
ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which may take a wide variety of forms depending on the form of preparation

25  desired for administration. These pharmaceutical compositions are desirably in unitary
dosage form suitable, preferably, for administration orally, percutaneously, or by
parenteral injection. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,
glycols, oils, alcohols and the like in the case of oral liquid preparations such as
.30 suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,
_kaolm lubricants, binders, disintegrating agents and the like in the case of powders,
pﬂls capsules and tablets. Because of their ease in administration, tablets and capsules
- 4. Tepresent the most advantageous oral dosage unit form, in which case solid
...+, pharmaceutical carriers are obviously employed. For parenteral compositions, the
35 carrier will usunally comprise sterile water, at least in large part, though other
 ingredients, for example, to aid solubility, may be included. Injectable solutions, for

example, may be prepared in which the carrier comprises saline solution, glucose
solution or a mixture of saline and glucose solution. Injccfable solutions containing
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It is especially advantageous to formulate the aforementioned pharmaceutical composi-
.tions in dosage unit form for ease of administration and uniformity of dosage. Dosage
uxii_}r._ijonn as used in the specification and claims herein refers to physically discrete
uni!_é suitable as unitary dosages, each unit containing a predetermined quantity of
20 gcti\ie ingredient calculated to produce the desired therapeutic effect, in association
 with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
inje;ctable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

_ segregated multiples thereof.
25

)i

The following examples are intended to illustrate the present invention.

Experimental part
A. Preparation of the intermediates
30 Example Al
~a) A mixture of ethyl 4-oxo-1-piperidinecarboxylate (0.23mol) and 4-(benzyloxy)-
phenyl hydrazine (0.23mol) in ethanol (400ml) was stirred and refluxed for 5 hours.
Thg reaction mixture was stirred overnight at room temperature. The solid was filtered
.off and washed on filter with H,0/2-propanol (200ml). The precipitate was dissolved
35 inCHCL (300m1), washed with water (2x50m1l), dried, filtered and the solvent was
. evaporated. The residue was crystallized from CH,CN (300m1) and cooled to 0°C.
The resulting precipitate was filtered off and dried, yielding 51.0g (63%) of ethyl
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enpl oyed. | n dried, filtered and the solvent was evaporated. The residue was washed in CH,CN
(50 ml), filtered off and dried, yielding 22.7 g (92%) of 2,3,4,5-tetrahydro-8- (phenyl-
methoxy)-5-(phenylmethyl)-1H-pyrido[4,3-b]indole (intermediate 3).
20 - - d) A mixture of intermediate (3) (0.062 mol) in methanol (400 ml) and tetrahydrofuran
(100 ml) was warmed to 50 °C until complete dissolution. This solution was
hydrogenated at 50 °C with palladium-on-charcoal (10%:; 5 g) as a catalyst. After
- uptake of H, (1 equivalent), hydrogenation was stopped and acetic acid (50 ml) was
added to dissolve the precipitate. The catalyst was filtered off and the filtrate was
25 - acidified with HCl/2-propano! (30 ml). The precipitate was filtered off, suspended in
- CH;CN (100 ml), filtered off and dried, yielding 14.5 g (74%) of 2,3,4,5-tetrahydro-5-
(phenylmethyl)-1H-pyrido[4,3~b]indol—8-ol monohydrochloride (intermediate 8).

Example A2
a) A mixture of 2,3,4,5-tetrahydro- 8-methy1—1H— yrido[4,3-b}indole, (0.079 mol), ethyl
30  3-chloropropanamide (0.097 mol), Na,CO; (15 g) and potassium iodide (0.1 g) in
_I__mcthyl isobutyl ketone (350 ml) was stirred and refluxed overnight. The reaction
mixture was filtered and the filtrate was evaporated, yielding 20 g (80%) of ethyl
[3-(1,3,4,5-tetrahydro-8-methyl-2H-pyrido[4,3-blindol-2-yl)propyl]carbamate
(intermediate 10).
- 35 b) A mixture of intermediate (10) (0.063 mol) and KOH (35 g) in 2-propanol (300 ml)
' was stirred and refluxed overnight. The solvent was evaporated. The residue was
stirred in water and this mixture was extracted with methyl .i'sobutyl ketone. The



the conpositions suitable for percutaneous administration, the carrier

optional | Y,GesPlohgeS a penetration enhancing agent and/or a ECI/EPISE3710
wett abl e agent, optionally conbined with suitable additives of any nature

in mnor proportions, which additives do not eHiise any significant
del eterious effects on the skin. Said additives may 10 facilitate the

adm ni strati &B#]Qe& Bigasie myewelscaneaamta%d%h reﬁéléowaﬁ eRAfRAEENThE *a@sﬂféwa@d
conposi tions ese C tions be adm ni 9 :
as a transdepyrified Ry eiu &§ Ipraatagraphy gyer sun %ﬂegeﬁl r‘FI d@@ﬁ?@ﬁn@éﬂs of
1(3 ) due ]IO t$57u5) |1\1¢erpaae"chcwaﬁsewmaioub¢tbﬂ tawd me@blﬁehemevap@maulymdﬂ‘ngaegf
ase or ree | aration o
aquoous conpdeps a3 T Bianf b LN SR SRl SR BRI e

af or enmenti on(adtephedmmc]dl)tlcal conposi- tions in dosage unit formfor ease

of adm nistration and uniformty of dosage. Dosage unit formas used in the
speci fi cat i oBxampled3i ns herein refers to physically discrete units

suitable as Ak @s2 If% mdwsimaawmwyﬁaoﬂ%ﬁﬂ&&er(@bmelquantIty

o1 oot o R o R IOdUIgbémp@apié‘éﬁvIﬂﬁvra?pe”“C

of such dosagflussd Ifoff30 ﬂﬁi&nﬂd&sﬁThabéaehSn ﬁtmkam}amgocﬁabdnem iue-tfaﬂaﬁ.rﬁﬂthbabl ets),

I I I wd K bl
ctopens g, rsitioBasbie 68 et fputed sit foProbdl dhii30us) s i
mul tipl es t hylekhﬁg 14.‘5g'(ﬁ@%’r) of IIM hraeteahadpd-Sanedhgd- Zfﬁ-tpenddd 3-blinddletprapanet he

present inve IUZ@I% ‘?qgg part A Prepar ation of the internmedi ates 30
Exanpl e Al ag xture o 4- 0x0- 1- pi peri di necar boxyl ate (0.23nol)

and 4- (benzy bwtwﬁ&ﬂymtem%ﬁaﬁﬁl(h% (@@mw)mﬁ Eo QEH400mbowas hydreesnated
stirred and ﬁﬁidw-fﬁhfﬂtahe?mémesg)ﬁbacam&Imerlt rdfh géh (2 Eqfivalents),
over ni room.,t enper U was e shed O

P tor O b ICGRRN DP iSO B0 i o SR P By B B |40 b

tetrahydro 5-methyl-2H-pyrido[4,3-b}indole-2-propanamine (intermediate 16).

| 'Ex ample A4 -
a) A mixture of 1,2,3 4-tetrahydro—5H—pyr1do[4 3-bjJindole (0.2 mol) and 1-(phenyl-
methyl)-4-piperidinone (0.2 mol) in methanol (700 ml) was hydrogenated at 50 °C with
20 paillé.dium-on—charcoal (10%; 3 g) as a catalyst in the presence of thiophene (4%; 2 ml).
‘After uptake of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was
evaporated, yielding 69 g 2,3,4,5-tetrahydro-2-[1-(phenylmethyl)-4-piperidinyl]-1H-
'pyndo[4 3-blindole (intermediate 24).
b) A mixture of intermediate (24) (0.20 mol) in methanol (700 ml) was hydrogenated
25  at50 °C with palladium-on-charcoal (10%; 3 g) as a catalyst. After uptake of hydrogen
(1 equivalent), the catalyst was filtered off and the filtrate was evaporated. The residue
was crystallized from diisopropylether/CH,CN. The precipitate was filtered .off and
dried yielding 44.1 g (86.4%) of 2,3,4,5-tetrahydro-2-(4-piperidinyl)-1H-
20 * pyrido[4,3,-blindole (intermediate 25).
The following intermediates were prepared according to one of the above examples.

Table 1
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B. Preparation of the compound
Example B.1 '
a) A mixture of 6-(2-bromoethyl)-3,7-dimethyl-SH-thiazolo[3,2-a]pyrimidin-5-one
monohydrobromide (0.017 mol), intermediate (9) (0.015 mol) and sodium carbonate
(0.075 mol) in methylisobutyl ketone (250 ml) was stirred and refluxed for 18 hours.
The mixture was filtered hot and the filtrate was evaporated. The residue was
crystallized from N,N-dimethylformamide (20 ml). The precipitate was filtered off,
' v_yaéhed on a filter with methanol (5 ml) and dried, yielding 0.8 g (14%) of
3,7-dimethyl-6-[2-(1,3 ,4,5-ictrahydro— 8-hydroxy-2H-pyrido[4,3-bJindol-2-yl)ethyl}-
" SH-ﬂﬁmlo[S ,2-a]pyrimidin-5-one (compound 59).
. b) 74_[2-(84ﬂu0ro-1,3 ,4.5-tetrahydro-2H-pyrido[4,3-blindol-2-yl)ethyl]-3,4-dihydro-8-
" "ﬁneﬂlyl-zH 6H-pyrimido[2,1-b](1,3]-thiazin-6-one (compound 2) was prepared in a
- s:mﬂar ‘way as compound 59 but a catalytic amount of sodium methoxide (30 %

solunon) was added to the reaction mixture.

¢) 6,7,8,9-tetrahydro-2-methyl-3-[2-(1,3 ,4 5-tetrahydro-S—methyl—ZH—pyndo[4 3-bl-
indol-2-yl)ethyl]-4H-pyrido[1,2-a]pyrimidin-4-one (compound 81) was prepared in a
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reaction mixture was filtered while hot and the filtrate was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CHCL/CH,OH 95/5).
The solvent of the desired fraction was evaporated and the residue was crystallized
from acetonitrile, yielding 1.6 g (28.1%) of 6-[2-(1,3,4,5-tetrahydro-2H-pyrido[4,3-b}-

20 _indol-2-yl)ethyl]-2,7- d1methy1—5H-1 3,4-thiadiazolo[3, 2-a]pyr1m1d1n-5-one

| (compound 42).

h) (£)-1-(4-fluorobenzoyl)-3-[2-(1,3 4,5-tetrahydro-2H-pyrido{4,3-b]indol-2-yl)-
ethyljpiperidine (E)-2-butenedioate (2:3) (compound 120) was prepared in a similar
way as compound 59 but chloroform was used as reaction-inert solvent instead of

25  methylisobutylketon.

Example B.2
A mixture of intermediate 26 (0.01 mol) and triethylamine (0.011 mol) in chloroform
_ (150 ml) was stirred at room temperature. 4-fluoro-benzoylchloride (0.011 mol) was
~ added. The reaction mixture was stirred for 60 minutes at room temperature. Water (50
30 ml)was added and the mixture was stirred for 10 minutes. The organic layer was
" separated, dried, filtered and the solvent was evaporated. The residue was solidified in
CH3CN (40 m1), filtered off and dried, yielding 2.7 g (66%) of ()-1-(4-fluoro-

benzoyl) 3-[(8-fluoro-1,3,4,5-tetrahydro-2H-pyrido{4,3- b]mdol-2—y1)methyl]p1pendme
_(compound 119).

35  ExampleB3

a) A mixture of 2-chloro-benzothiazole (0.02 mol), intermediate 18 (0.018 mol) and



refluxed for 30 mnutes. The reaction m xture was cool ed on an ice-bath and
the 10, lbbyd precipitate was filtered off, washed wi t PCIVERI805TPy |
ether (50m ) and dried, yielding 14.5g (87% of
1, 3, 4, 5-t et rahydr o- 5- net hyl - 2H pyri do[ 4, 3- b] i rRifBI e- 2- propane- nitrile
(internmediate 15). b) A mxture of internediate (15) (0.06nmol) in
?lg[ ;ar r]/ CH e%&iliﬁ?{cﬁp\%ﬂaf ] fe ommofgudm ?geﬂﬁgﬁﬁcm@ miPhvas 5&%&&:}&&&5{@& oN%]rﬁig‘hh

g) as ac yst. er a .ogen ui val ent s e
cat al yst vva?rﬁ? PHEuEY WEs Foéﬁ% m}cﬁ@ﬁ?@&#ﬁf@eﬁ,{aﬁgﬁgﬁﬁgf%&“&?@fﬁi 33‘314. 6 g
of 1,3, 4, 5- tegiduehydpurifieddbylvplunti-tlprgmiathgiabh$-dver silicd gel Zelpemtp@HRGLGH;OH
(i ntermedi at . I ) -
S A ter é@é@i&&%ﬁ%@@ﬁjﬁ?@ e BokpHe 3 the solven was eyaporated. The
met hyl ) - 4- pi psidudiwasrorygtdlizedviso GHGhet Wheprecipha® whs filigred ifindgisieds ed at
50 [err]C wi ' 9% S - P - iR he
presence of %%}%gﬁgr:ggg@?j %Qﬁﬁgﬁggayétlﬁg%oﬁﬁyﬁég nﬁ?gﬁgé’gib izli]llagfr?t),
the catal yst 2vasammine@apgunddld-t he filtrate was evaporated, yielding 69

g 2,3, 4, 5-t epy F@eRzothibZolyPRETOEIR 3,5 ) tedraliy dR6-2F0bid d[4 BEblindole-2-
pyrido[ 4, 3-b]1 ndol e ( nterrre‘ﬂ# e 24%. b). A m.xture of mterr;g |gte (24)
(0.20 nol) i AURBARLERJCOmPERD ‘%M’é ?Rﬁ‘%i’g’@ﬁa?‘é‘b‘a’z%’ay a8, FOTBBOY ?‘Pj Ui t h

pal | adi wg onsediamoebonaicddms Rplprediby sodiambicgrtonatdfand ethapblbies mplabedibpgen (1
equi val ent) tthq catalyst was filtered off and the filtrate was evapor at ed.

The residue v?asg%cr'yst allized fromdiisopropylether/CHerr]CN. The
precipitate pasahidgared off and dried yielding 44.1 g (86.4% of
2,3,4,5-tetr 0-Z2-(4-piperidinyl)- 1H ridogl4, 3,-bli

(i nt er medi at é& Doyturexef 2rpklorsi Honsnaigidagals (Rdiiomalk 1 3@%‘1“2331@813@@]@1&@ ng
to one of theogha\(0.023m0D! Was stibrdli ad oil bath at 180°C. The mixture was cooled and the
Lerr] | efg ] product was dissolved in CHCl; (50ml). The solution was filtered over dicalite and the
filtrate was evaporated. The residue was purified by column chromatography over silica
gel (eluent: CHCL/(CH;OH/NH;) 95/5). The pure fractions were collected and the
solvent was evaporated. The residue was dissolved in CH3CN (50ml) and converted
into the hydrochloric acid salt {1:2) with HCV/2-propanol. The salt was filtered off,
20  washed on filter with cold CH3CN (20ml), then dried, yielding 1.1g (17%) of N-1H-
- . benzimidazol-2-yl-1,3,4,5-tetrahydro-5-methyl-2H-pyrido [4,3-blindole-2-propanamine
dihydrochloride. hemihydrate (compound 105).

Tables 2 to 8 list compounds of formula (I) which were prepared according to one of
25  the above examples as indicated in the column “Ex No.”.

Table 2
5
NG .

R "N R



-17- Interm Ex. D Rl err] R err] Physi cal data

Ao W WO H s O Ry P 4
(CH2) 3-CH3 H HO 6 Alc H 0. CBH-CH2-  H
HO : np. 242.5C 7 Alc (CH2)4-NH2 H 7-d -9
Ald H H 8 CH HO 12 A2 [err] CH err]
H 1 ]G CHl-e ) f-err] ml_![e”} o
8-ad = -|@d |EA2 (R‘EH[ rrR?[vrr} NH{ RFAR"- H m | Physipaaa |
17 A3 (JoNber|mid] €rr]-NHjerr] meltigg poinadn °C
(e (o TR o | Toopccmgiy [Flesse
(CHerr])[erf2- N[Rtv | 8-F | CHs 8-45-CH,-CH,-CHp1 A08.3°C
Sl Malet (on | COkeHon b [mdhc
(CH err])[er [Blo] 8- | CHs Qﬂi—{: Hz-CHz- 23 >300ACC_
Rl d fi fornu Blb 8F 5 IPCII-13 B|l a) -E%H;F&cr:lgs)é 2 s on of fhe
g??g?gporsmgt 1) - 3Bb° dils)n%t hyll & t Bi azol ofBC ?—':ﬁ%yrl m d|2n RIS
Cor bonat o (0107 oty Tonemet bt soutyl ke o ks e
fg;l Sggdefgr 8 hgﬁi Hﬁge Tﬁ}k?re vva)s/ f'%%@r{:&éﬁ f and fﬁflq@tf ate was
evapor ated. [Be r|Bldyid-Ghs ¢ Gt al|l | zeCH+CHRTHAEH: net 2i490G de (20
m). The precyfi tiag e Wascf |1 {&figd Of T\ _CH,-CH,-CH,-CHy- |2 | 202.4°C
11 |Bb|7-1 |CcH, -S-CH,-CH,-CH,- |2 | 227.0°C
12 |Bib|7-C1 |CH; -S-CH,-CH,- 2 | 240.5°C
13 |Blc|7-Cl |CH; -C(CH3)=CH-CH=CH- |2
14 |Blc|7-Cl |CHs | . -CH=CH-CB=CH- |2 |296°C
155 |Bla |7-C1  |CH; .| -CCl=CH-C(CE)=CH- |2 |260°C
16; |Blc {7-C1 |CHs | -CH=CH-C(CHs)=CH- |2
117 |Bic |70 |CHs . -CH=CH-CCI=CH- |2 |278°C
18 |Blc |7-C1 |CH; | -CH=C(CH:)-CH=C(CH;)-|2 R68°C; fumaric acid
19 |Bla|7-CI |CH; -CClI=CH-CCI=CH- |2 | 268°C
20 |Ble |7-C1 |CH;. | -C(OCH;)=CH-CH=CH- |2
21 |Blc |7-C1 |CH; -CH=CH-CH=C(CH;)- |2
22 |Blc |7-Ct | CHs -CH=C(CHs)-CH=CH- |2
23 |BIb|8Cl |CHs -S-CH=C(CH3)- 2 |230.4°C
24 |Blb|8-Cl |CH; -S-CH,-CH,-CH,- 2 | 2412°C
25 |Blc {81 |cCH; -S-CH=CH- 2 | 215.8°C
26 |Blb|s8-Cl |cCH; -S-CH,-CH;- 2 | 218.3°C
27 |Blc|8-C1 |cCH; -CH,-CH,-CH,-CH,- |2 |217.1°C
28 |Blc |8-c1 |cCH; -CH=CH-CH=CH- |2 |2734°C
29 |Blc |6-CH, |CH, -S-CH,-CH;-CH,- |2 |204.7°C
30 |Blc |8-CH, |CH; -S-CH=CH- 2 | 197.9°C
31 |Bic |8-CH, |CH, -S-CH,-CH,- 2 [153.8°C; H,0 (2:1)
132 |Bic |8-cH, |CH: -S-CH=C(CH:)- 2 | 213.4°C
33 |Blc | 8-CH, |CH; -S-CH,-CH,-CH,- |2 |216.9°C
34 |Bic|s-cH, |cH, -CH=CH-CH=CH- * |2 |209.8°C




washed on a filter with rrethanol

10

(5 mM) and dried, yielding 0.8 g (14% of

99/12926 PCT/EP98/05710
3, 7- di mathy? 6115 (1,3, 4, 5-tetrahydro-8-hydroxy-2H pyrido[ 4, 3-b] i ndol - 2-yl)
ethyl]- 5H-thiazol o[ 3, 2-a] pyri m di n-5-one (cooppund 59). b)
7-[2-(8-fluoro-1, 3,4, 5-tetrahydro- 2H—pyr|do[4 3- b]|ndol 2- yI)ethyI] 3,4-dih
ydr o- 8- net hy 2:'C:F;y||||u1L4 "-PrJ.bj rllldllluuuc\
prepared i n RCsi miExr vva)Rﬁas coﬁﬂpo nd 59 buR 'stt:at al yt ijong ag??ﬁéodl m
met hoxi de ( 3DNw iNos bl ution was added to the reaction i I ivggp@;ntm
6,7,8,9-tetrphydr - -(1, 3, S-ineting pyr| do[ #, 3
-b] - indol-2 ?¥ 0%%1 ﬁ)yr 5%3[ 1, 2 a#érg:ﬁltzéﬁh] gﬁo ?éc#gﬁp was|
prepared in {36 |B §r¢rﬁbar 3s 065%0 a [chat unt pf
pot assi um i oflzgde Mag: agged t g e react_ml__cppgm.g@;{_ d) 2
()-21-(4-fluofaobenzoyl }-3-[ (1, , 54t et rahydro- 5- get hyl -|2 pr| 43b]|1do
| -2- yl)meth ﬁ?pi ¢ dithe ( Ex--2*but|enedi o?a?qg%("%}%‘)a (conpg- ga
prepared in §38 |Biajlr way G% cqnpoun8-CH=0UCHNN di nez h 74)1°r@m de_ wak
used as reacliqn- [ ol venti nst ead
3-[2-(7-chlo 891, ic 31 et r aydio- 2 y&’d%%ﬁ)?gﬁdol g fgbelﬁg/l ] - 9- et ho
Xy-2- et hyl {4k pyBlalg[H, 2- a]{ 34 ni d| n- 4--SAeHs-€3Rpound 12D)] 2@839€ epared | n
a simlar wa) 425 cgﬁrgc lﬁld 59 t&ﬁz trfi et hyl_szu@'(@ﬁ YA5. used i'n i'ﬁﬁfl)cpf sodi ufn
carbonate. 10 - ' .
2, 3-di hydr o- 74ﬁ19t hBlc g-H 2- (1,[$Hs 5-|t et r IWA-EI+ldr oxy- 21 $3B-996[ 4, 3-b] | nd
ol -2- yl)ethylsh- SHetihilgzol of 3 @-ha] qyr i mgliop,cRREH,CO nh@2)eqnas
prepared in sim lLar y as oynd 117 triethyl n , Used
i nst ead of sx&ﬁurr %i"f‘t at e. A i Xture o&{ éﬁ n% 196.7°C
6- (2-chl or oetflagl ) } Bi7-jdi net hyICEH 1, 3, 4-4SaCHeHCACHER[ 3, 2+ R] py78.6iCli n- 5- ohe
(4.2 g), 1,2}3,4-1 ghydr o- 5 rijdo[, g
bi car bonat e :.37 (2§t1§, pot asqi um i qdi dé(ggm_ & _C(f?bu ano?oiﬁ m) wag
refluxed for |#8 hpBis.| Hhe CH; 3

49 |Bla |H CH; | -S-CH=CH- 3 | fumaric acid (2:1)

50 |Blc |H phenyl -CH=CH-CH=CH- 2 ]188.2°C

51 |Blc |H benzyl -~-CH=CH-CH=CH- 2 {193.5°C

52 |Blc | 8-OCH; | CHs -CH,-CH,-CH,-CH;- 2 |202.3°C

53 |Blc | 8-OCH; | CHs -CH=CH-CH=CH- 2 }173.1°C

54 |Blb | 8-OCH;| CHs -S-CH=C(CHa)- 2 | 274.5°C

55 | Blb | 8-OCH; | CHs -S-CH;-CH,- 2 1189.2°C

56 |B1b | 8-OCHs| CHs -S-CH,-CH;-CH;- 2 1235.7°C

57 | Blc | 8-OCH;: | CH; ~ -S-CH=CH- 2 | 141.5°C

58 |Blc |8-OH |CH;s -CH=CH-CH=CH- 2 ]219.2°C

59 |Bla |8-OH |CH; -S-CH=C(CHs5)- 2 | 254.6°C

60 |Blc |8-OH |CHs ~CH;-CH,-CH,-CH»- 2 ]214.1°C

61 |Blc |8-OH |CH, -S-CH=CH- |2 |1987°C

62 |Bif |8-OH |CH; -S-CH,-CH,- 2 |243.2°C

63 | BIf | 8-OH |CH; - -S-CH,-CH,-CH;- 2 | 218.6°C

‘64 |Blc | 8-OH |CHs -CH=CH-CH=CH- 3 1207.5°C

65 |Blc |8-OH |CH; -CH=C(CH,)-O- 2 }1168.9°C




reaction mxture was filtered while hot and the filtrate was evaporat ed.
The resi So urified by colum chromat ography over sil i eaTE&p848EUent :
CHCl [err] ea—%@@rr OH 95/5). The solvent of the desired fraction was
evaporated and the residue was crystallized f#2am acetonitrile, yielding 1.6
g (28.19% of 6-[2-(1, 3,4,5-tetrahydro-2H pyrido[4, 3-b]- 20

I ndol -2-yl)ethyl]-2,7-di nethyl -5H 1,3, 4-thiadi azol o[ 3, 2-a] pyri m di n-5-one
(compound 42TableB

()-1-(4-fluorobenzoyl)-3-[2-(1, 3, 4, 5-tetrahydro- 2
- ethyl]piperidine (E)-2-butenedioate (2:3) (conmpoundg120) was prepared in
a simlar way as conpound 59 but chl or of or m @

S axRr eacti on-i nert
solvent instead of 25 nethylisobuiyl ket on\ Exg¥ag ’2' A m xture of
intermediate 26 (0.01 nol) and tyiethyl am @. 011N\#slg) in chl oroform (150
m) was stirred at roomtenp afoge” I oro-benzo?lchl oride (0.011 nol)
was added. The reaction m xture xﬁ;st‘i rred for 60 m nutes at room
tenperature. Water (50 30 R S, and the m xture was stirred for
10 minutes. The organic |ayer was separated, dried, filtered and the
sol vent was pvapqratef. THg 1e%i dge Jas sofr difieds CH[ erlranyNci¥dita ) ,
filtered of f| &Ad cﬁ’i-g}}, yilgil dipg 2. 7}g 649 of (g-'}{j(44fl Lﬁfﬁg int in °C
ben20y| )‘3-[ H‘ofl LM@-O- 1.3.4 -1et rahyrlrn- 2 H p\]lrlrl_n[/!’ 2 b‘}'fmu. ;_g%t_h_y' ] p
i peridine (cpgpod rﬂl?l._glp_pggnyl Bx@npli €18 3 | a)Cih-CHCHLCHE- | 174.6°C
2- chl or o- bengot hifazo (9&88%2 r{ti)l) I medi at e ]é%% 18 nnﬂo%‘ﬁg:d - - 19-
sodi unbi car bphat ¢ B2 ( eavli| 8Bt ndf8 (120 iy CMESTEE i 1 r|ePOh ref 1 uxed
over ni ght. ThggniXBui ¢ 4Bphesyll| @dF and GHY t ¢r edStBHFC(CHar .| THe/°C I tratg -
was evapor at

3 T bsi d q i fli b _ ‘
silica gel ( agaen{.ﬁlgi[%:?ﬁ)j CI\A?E I;ij; I(:Hl[cg?}] %HC’@HL—[EHC@?Q@PL dor e over
70

1

pyrido[ 4, 3- b] i ndol - 2-yl)

Blc | benzyl CH -S-CH=CH- 165.2°C
71 | Blc | benzyl H |CHs | -CH,-CH,-CH,-CH,-| 132.2°C
172 | Bic | benzyt H CHs -S-CH,-CH,- | 157.9°C
73 | Bic |benzyl  |8-OH |CH; | ~-CH=CH-CH=CH- |158.8°C
74- | Blc |benzyl | 8-OH | CHs S-CH=CH- | 1349°C
75 | Bic | benzyl 8-OH |CH, | -CHy-CH,-CH,-CH;-|130.3°C
76 | Blc | benzyl 8-OH | CH; -CH=CH-CH=CH- | 212.0°C
77 | Blc | benzyl H  |phenyl| -CH=CH-CH=CH- 183.2°C
78 | Blc | benzyl H benzyl { -CH=CH-CH=CH- | 213.3°C;
| fumaric acid
79 |Blc | CHs |H phenyl | -CH=CH-CH=CH- | 151.2°C
80 |Blc |CH, H benzyl | -CH=CH-CH=CH- | 151.8°C
81 |Blc | CHs H CH; | -CH,-CH,-CH,-CH,-| 157.7°C
82 . | Blc | CHs H CHs -CH=CH-CH=CH- | 117.6°C
83 |Bic |CH; H CH, -S-CH,-CH,- 182.4°C
84 |Blc |CH; H CH; -S-CH=CH-  |152.9°C
85 |Bilc | (CH.):CHs | H CHs -S-CH,-CH,- | 158.8°C; fumaric
| | acid (2:1); H,0
86 |Blc |phenyl |H CH;, -S-CH,»-CH- | 199.7°C
87 |Bic |phenyl |H CH; _S-CH=CH- | 172.5°C
88 |Blc |phenyl |H CHs -CH=CH-CH=CH- | 157.3°C
89 |Bic |phenyl |H CH; | -CH,-CH,-CH,-CH,-| 163.8°C

*



90/10). The desired fractions were collected and the sol vent was

evapor at eqmgg)ﬁs@ﬁ residue was crystallized from CH3CN. Thegremispstiat €
was filtered o and dried, yielding 3.4 g (50% of

N- 2- benzot hi azol yl -1, 3, 4, 5-t et rahydr o- 2H pyri dgf.4, 3- b].i ndol e- 2- but anam ne
(conpound 107). b)

N- 2- benzot hi I %I -8-fluoro-1,3,4,5,-tetrahydro-2H pyrido[ 4, 3-b]i ndol e- 2-
but anam ne ( nd 108) was prepared in a simlg way as conpound 107 but
10 -sodium carbonate was replaced by sodi unbi car%onate and et hanol was

or 06 LRE benzi m dazol e

5 ) ) was stirred in

was cdol edtad 15 product was

~ i on/Wars xtegl over dicalite and
& r esidui€Habvas purified by col um

chr omat ogr aphy over silica gel (,Bi-%nt: CHC [err]/(CHerr]OH NH err])

95/5). The pure fractions were ggol | égted and the sol vent was evapor at ed.

The residue was dissolved in CHerr]CN (50m ) and converted into the

hydrochloric acid salt (1:2) with HC/2-propanol. The salt was filtered

of f, 20 washed on filter with cold CH3CN (20m ), then-dried, yielding

1.1g (179 of—N—FH—berzH-dazpt—2—yrt -

, 3, 4, 5-t et r ah@dr d-Bx.npt hyIR'2H- pyriRfo [ 4, RD] i|ndet e ’f—'ﬁﬁf&ﬁ%‘?ﬂéﬁ ne

di hydr ochl orj Ne. HeMe.hydr at e (cdnpound|105). Tabl es |Mmelgng ppingin ¥@npounds of

repl aced by toluene. Exanple B.4 A m xture of
(0.015n0l ), internediate 16
an oil bath at 180[err]C. Thé
dissolved in CHC [err] (50m
the filtrate was evaporat ed.

formula (1) A CH re.preparedaccordling tojgne o Jhe above exanpl es
as indi cated% tf%\ﬁC) m " Ex ﬁgﬁ Bﬂ r] Table 2 ﬁ%zzgh Co. Ex| Rerr]
Rlerr] -RPEr||BR ¢H ] - H CH, @ Phy240d°Cdat a
92 {Blc {H H phenyl |2 173.9°C
93 | Blc | benzyl H H 2 201.9°C
94 | Blic | benzyl H H 3 213.6°C
95 | Blc | phenyl H H 2 208.9°C
121 {Bla |H H H_ 4 239.4°C
Table S
. Rl
[
N 6 R?
\ / \/7
N ==
5 p—Alk o °
Co. | Ex. R! R? . D-Ak- Physical data
No. | No. : melting point in °C
. 3 -
_ : cH
96 | Blc | 4-F-phenyl| 8-F %_ 196.1°C
_ K
. . . N, CH,
97 |Bic |H 8-F C;"" _1255.6°C
. g e
CH
98 |Blc |H H Q—’?’;:CC: 240.0°C
_ ) o




No. No. mel ti ng
point in [BKk %{%936 Blc 8-F CH err] - CH=CH CH=CH-pCT/EP98/05710
2 225. 5[err]9 Blb 8-F CH err] -S-CH err]-CH err]-CHerr] -
2 208.3C3 Blb 8-F CH err] -S-CHeerr]-CHerr]-

2 224.1[err]C4 Blc 8-F CH err]
-CHerr]-CHerrtgteferr—CerTi—= =300€-5 Bib : r]

- S CHEC( CH[er(Gq:) Ex. R' B bso. 7[RrAke 6 icagla

CH err] Neo. 2 218 1MgippgpomtinG 4 7 Qg
CH err] -S— CH- : ‘fﬂs 2 219.4¢[err]C 8 Big 7-d
CH err] - eHarrl)- H 199. 2[¥KkIdE 9 Bid 7-d
CH err] %ﬁz gCS:_':H- 1%214.£[err]c 10 Bld 7-d
CH err] “IcH edr]-CH err]-CH err] - CHedr 1Y~ 2.4C 11 Bib 7-d

CH err] -IS-CHjjerr]{CH err]-fH err] °, 2 227.QC 12 Bib 7-d

CH err] -IS-CHjerr]{CH err] - 2 240.%[err]C 13 Blq 7-d
CHerr]  -K(eH|®1d ) €8 CHCiH %@)LN 4% Bh92.5PCCfumaric JH er 1]
- CH=CH- CBr =(H 2 P 5 la '-Cld CH err

-Cd =CH C(CH er r]|) =CH 2 pe0O[erg]C 16 BACM 7-Q [err]
-CH=CH C(CH Err] =CH 2 1y -c -d CH err]

- CH=CH CO =@Hi18 | B2 | CH; H 2 p7gfe) ]N@f B1e8.0PCC | [err]
-CH=C(CH err])-CH=C(CH err]) - 2 pe8t” fu te@,~aqi d 19 Bla 7-{C

CH err] -ICd =@¢- Cd £CH _ o 2 268[4rr]C 20.. Ble {-d
CH err] - [e4 I | 3+ CH CH=Cht N2t — B 67-Cl QH err]
- CHECH CHECY gﬁ?eﬂ% i BF 22?/(3):5926 ]1%364Fer r]

-CH=C(CH err]) - CH=CH 2 28 Blb 8-C CH err]
-S-CH=C(CH e _ 2 p3 cnBEp| 8-C. . CHerr]
-S-CHerr]- CHE}%(% (1B & r] - H 2 pad Jie] c 25 | ipmaricgeid (2:3) |
CH err] - SCH=CHF 215 6ferric 26 B 8-C
CH err] @a [err]-CH err]- ¢ 2 218.3C 27 Blc 8-dC
CH err] U:i{err] CHerr]- CH[err] CH[err] 2 213‘17.1[err]C_.

e : N,
CH, N
‘N/lﬁ:(cm)m/
_4J\ : .
RY °N CH; _
Co. | Ex. R m | Physical data
No. | No. melting point in °C
100 | Blc |NH, 2 | 190.7°C; H;O (2:1)
101 | Blc | NH, 3 | 170.6°C
102 | Bic | NH(CH;) 2 139.9°C; H,0
103 | Blc | NH(benzyl) . 2 199.9°C
104 | Bla | NH(CH,CH,CH3) | 3 133.9°C
Table |
Rl
|
N 6 R?
_ x. H —
@ Py o ®
N




28 Blc - CH err] - CH=CH CH=CH- 2 273.4C
. Ble vg ngﬁag] CHerr] -S-CHerr]-CHerr]-CHerr]- PpCr/EP®052004. 7C
: Blc err] CHerr] -S-CHCH 2

197 9[err]C 31 Blc 8-CH err] CHerr] -Sg3derr]-CHerr]-

2 153.8C H[err]O(2 1) 32 Blc 8-CH err] CHerr] -S-CH=C(CHerr])-

2 213.4C 3 € mk Avy CHer =

2 216. 9[err]®.34 | Ex. 5[1 :H[&r] XCH[@rr %s.- C%CH—

2 209.8[err{|Ko. | Ne1l co. err RElEpE PO In e 1] Rl er}] -

m Physi cal d )

mel ting poi n?{(% B%[ grr 257&;@ ; HaD (2:1); HCL(1:2)

-CH err]-CH S 193 8@1:161 @a;@anfea@ﬂ[(%rla] CH er r ]
-CH err]-CH b s f ynmrli goasgecd 37 Blc H

CHerr] - .4[err] C 38 Bl H
CHerr] -S S |4 1%7%%23 g[err]C 39 Blp H
CHerr] -S S |3 | ®m4®T. 1[err]C 40 Blf H
CHerr] - -C err] - )1C. 41 ..Bla, H
CHerr] -S$S 3 :lg 4] é’]%ig‘t?.fg‘ﬁ%?%fedi;‘az) Blp H
CHerr] -S S |3 | B3.7PO. 2[err]C 43 Bl H
CHerr] -N C 44 Blp H
CHerr] -S S 3 %09 4 j)c 45 Blp H
CHerr] -S S 14 232621&; )C 46 Blh H
CHerr] -S s |3 | B0.4o8. 6[err] C47 Bl H
CHerr] - )..2]err] G 4 Bl H
CH err] - § |3 2234é°%9f 3“°£F (%3) PCH[ err]
- S CH=CH- 3S f Jntr | 2019Q faRadi} acid

C. Pharmacological example
Example C.1 |

SHT, receptors were measured by radioligand binding studies either in homogenates
from rat brains or in a membranes fraction prepared from L929sA cells {mouse.fibro
5 carcinoma cells), stably transfected with human 5HT,, receptor cDNA.
Sample preparation
SHT, binding in rat frontal cortex
SHT, receptors were measured in a rat frontal cortex membrane fraction. Herefore
wistar rats were killed by decapitation, brains were removed and frontal cortex was
10  dissected. The frontal cortex was homogenized in Tris-HCL buffer 50 mM pH7.7.

The homogenate was centrifuged at 23.000 g for 10 minutes. The resulting pellet was
washed twice by resuspension and recentrifugation and the pellet was finally suspended
in Tris-HCL buffer 50 mM pH7.7 in a dilution of 100 (vol/wet weight of tissue). 400 ul
of the homogenate was incubated with 1 nM [*H]ketanserin in a total incubation volume

15 of 0.5 ml for 30 minutes at 37 ° C. The incubation was stopped by rapid filtration using a
manual filtration manifold. The filters were rinsed twice with ice-cold buffer and were
counted in a liquid scintillation counter. Non-specific binding was determined in the
presence of 1 yM methysergide.

20 5HTwu binding in L9295A cells
' L929sA cells expressing human 5HT;4 receptors were cultured in Petri dishes in DMEM
medium (Gibco cat.nr. 41965-039) enriched with 5 % heat inactivated fetal calf serum
and in the presence of penicillin and streptomycin sulphate. 24h before collection,



50 Blc H phenyl - CH=CH CH=CH- 2

188. 2[ err] lc H benzyl - CH=CH CH=CH- PCT/EP98/05710
2 193. 5] e‘rg?]%%%”fEg Blc 8-OCH err] CHerr]

-CH err]-CH err]-CHerr]-CH err]- 2 202.3[err}4 53 Blc 8-OCH err]
CH err] -CH=CH CH=CH : 2 173.1[err]C 54 Blb

8- OCH - S err k.- . 5 b
SOt er) b e s UL A nb 1000 Ut mecio? CAH S el
8- OCH[ err] Cefrapping angceppifugationst kavw speed|(8 miputes at 1500 g).7Bs: Gflisrwére 57

?gc g-l Oc"i[seﬁfnhoga{iﬁéd and cepnidigbdifor 10 minutes at 23.000 g. The resuléing ﬂél%:t%&a@r rjc
C -

219. 2[ err] C S4utedn T ngg‘&‘gi% mmmﬁ%j&%ab@&%@%mqqay of the experiment,
2 254 6[%rr h&idlQvas thdwed 8ndWiluted in TEHHCTI Yuffer. 5HTj. . reccaptors are labeled with 0.1
e G R b\l L o B b 5. o
CHerr] -S- Gdtexyper@efnide | dihydrate. Membranes (0.2nfl)l @8 imcubafed ith tgé.fC g $
CHorr] - Crolpughaibl 60 iakh 837 ° Cin a otafvolfhy G . T reglffin vy

CH err] - cHs‘opp$q by Fapid Sltration and the filter rounds weggc@nied p@n auto-gammiabl e 3

[err] Coi0 Expectrophéiofeter. Rlerr] Rerr] -Rerr]-Rerr]-
Physi cal data No. _No. .
mel ting poi nR33202¥8l§ C 66 Blb 4- F- phenyl 8-F CH err]

- CH[ er r] - CH| €louhtifglias flonabsays I the ptebéné 6 tkdtCofpounBhdre 4utbriaBER

8-F CH[errJ( -%aCH&)errLt-C‘tl-l é 3in . 186.§{etrrgc 68d Bla
4- F- pheny|  SxPpressedas pgraent o g mgawdpf@pﬁnfe Ol test compound.

121. 7[ err] C @Yerefimms theypK350 (-log IC50)-values (IC5Q = concemisitén in M-iGhibitihg56-CH-
156.6[ er{g C of the specific radioligand binding or neurotransmitter uptake) were derived and are

listed in Table 9 (a “-* means “not me_asured”).

. Table 9
| Comp. | 5HTy- | 5HT:s- | Comp. | SHT:- | 5HTza-
"No. | binding | binding | No. | binding | binding
1 8.41 7.88 1 26 - 8.21
2 7.44 - 27 8.55 -
4 7.9 - - 28 891 | 812
5 - 8.51 30 | 8.79 8.08
6 9 | 819 | 32 9.4 8.35
7 812 | 764 | 33 8.35 -
8 8.37 8.01 : 35 8.43 -
9 8.02 724 36 - 6.5
10 7.59 6.34 ' 37 8.49 7.35
11 - ' 6.24 38 8.09 7.9
12 - 6.21 .39 8.58 8.3
13 - 583 | 41 7.84 -
14 - 6.38 | 52 7.54 7.31
15 - 5 53 7.75 7.63
16 - 6.9 67 8.74 8.36
17 - 6.6 68 - 8.18
18 - 5.6 69 7.95 -
20 - 6.5 - 86 - 8.34
21 - 7 L 89 8.16




70 Blc benzyl H CHerr] -S CHCH

165. 2[err] C benzyl : H CH err] pCI/EP98/05710
-CH[ﬂr] Cﬁf)eg}{)f” [err]-CH err]- 132. 2[err]C 72 Blc benzyl

CHerr] -S-CHerr]-CHerr]- -27- 157.9[err]C 73 Blc
benzyl 8-OH CHerr] -CH=CH CH=CH
158.8[err]C 7 Bic1 vt 8O SqH=CH
134. 9[err] C 79 Compe EE“:%/I SHT:a- (o &y || SH 24
-CH err] - CH erjr] NoH drbihdini ebinfling | 130. 3[ pr € 7 Sbincm___l)Mgl_
8-OH CHerr] ﬁ-lzCH- Ct=CH 6.2 100 282. Q[err]C|77 Blc
benzyl p yl - CH=PH
183.2[err] C 78§ Bic beﬁzyl E%g I—ﬁg’:q %6zyl - CHHCH- CH=CH-
213.3[err] C flun@di c jacBd179] 8&7c | cH err]__116 5 85 | 4 - phenyl
- CH=CH CH=CH- 25 - 8.48 151. 2[err] C 80 Blc CHerr]
H benzyl - CHF CH=CH 151. 8[err]C 81 Blc
CH err] H CH err] CH[err] CH err]-CHerr]-CHerr]-
157. 7[err] C 82 Blc  _CHerr] CH err] '-CH=CH CH=CH

117. 6[ err] C cBxampleL.2 oy yitrg binding affinity for o for0‘Ql-gﬁﬁ-lmll'as(}l[err]

- S- CH[ er r ] - CHRé frlteraction of the compoundsléfdofhetar(h)Gvith o r&@tor@'vl[z@ rakdessed in a in
H CHerr] -S-CHCH 152.9[err] C 85 Blc
(CH err]) [ er r Viap[radio]igapd bindingiqxperipent S  CH err] - CH err] -

158. 8[ errsC  fuigieldl, ffovicdrtetratidd 6 d 1a@icHaand Bith a RBAMIding afﬁmty for 2 H

- S C 87 |
CH:H[ errl CH eSr rCF rgy agcql_g > 0; %s incubated with a sample 319 a tISS[.le HJ? ggd i?l %22:/
phenyl particular reckptor or wathlagpreparatiéoide1iCldx pidssing cloned human receptors in

1ot e Sl i) (g e ingpipaion fy paioneiy Bl terepappr.

When equilibrium o bmdmg is reached, the receptor bound radioactivity is separated

10 ::: from the non-bound radioactivity, and the receptor bound activity is counted. The
interaction of the test compounds with the receptor is assessed in competition binding-
experiments. Various concentrations of the test compound are added to the incubation
_mixture containing the receptor preparation and the radioligand. Binding of the
radioligand will be inhibited by the test compound in proportion to its binding affinity

15 . and its concentration.
The radioligand used for o receptor binding was 3H-clonidine and the tissue
preparation used was the cortex of the rat. The compounds with number 1 to 11, 13,
14, 16, 17, 20, 23 to 41, 43, 52 to 57, 60, 63, 66 to 74, 81 to 89 and 96 to 98 produced
an inhibition of more than 50 % at a test concentration of 10°6 M or less, and the other

20 . compounds produced an inhibition of less than 50 % at a test concentration of 106 M.

D. Composition examples
"Active ingredient"” (A.L) as used throughout these examples relates to a compound of

formula (I), a pharmaceutically acceptable addition salt or a stereochemically isomeric
... form thereof. '

25 "Example D.1 : Capsules
L 20gofthe AL, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
 silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The

* - resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,

each comprising 20 mg of the A.L.

-

30



Co. Ex. HRerr] Rerr] Rerr] m PhySicaI data No. No.

mel ti ng p t err]C 90 Bla H 8-F H 2pcTAPdsrgd7es 1] C -
91 oPOpBosheds? CHerr] 2 240.0C 92 Blc H H

phenyl 2 173.9[err] C 93 Blc benzyl H 28 H 2 201.9[err]C
94 Blc benzyl H H 3 213.6C 95 Blc phenyl H ’
2 : - H 4 239.4C Table 5 [err]

5 Co. Ex. - Physi cal data No. No. N
mel ting poi nt.mna@%.gf.@ QL.CO®: F- phenyl 8-F [err] 196. 1[err] C 97

Blc H mix ¥
[ erCr ] 2120. X ﬁler? rof 100 lg&t rztl]le AL, 570@5&@5@{:{& ﬁ)()gggstarcﬁ]ﬁ mﬂEEd weRIaQ

Physi cal dat athmafteq\]gxmdﬁed w1th a solutmn of5g sod1ur;1 dodecyhgpl{artﬁ gng 30 & palywvinyl-

I[-ler r]C 99[5 Bi)&rolidggg in about zgo ml of waté:€'THe wet pdihlebiriktitedis befed Eﬁﬁ’ed S err]
err
lerr] 145 Wevefapag tie thete drt Mo g 08 Mictochystifine ciligiadng 15 8

hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of the active ingredient.
10  To asolution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
' former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
.15 pyrrolidone and 30 ml of concentrated colour suspension and the whole is
- homogenated. The tablet cores are coated with the thus obtained mixture in a coating
 apparatus.

Example D3 : Oral solution |
9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoaie were
20 -dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the AI. The latter
- solution was combined with the remaining part of the former solution and 12 1
1,2,3-propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of
sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of
25.  pgooseberry essence were added. The latter solution was combined with the former,
water was added g.s. to a volume of 20 1 providing an oral solution comprising 5 mg of
the active ingredient per teaspoonful (5 ml). The resulting solution was filled in
~ suitable containers. |

.. -Example D .4 : Injectabl
30 1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propyl 4-hydroxybenzoate were
dissolved in about 0.5 1 of boiling water for injection. After cooling to about 50°C
there were added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4
grams of the AL. The solution was cooled to room temperature and supplemented
w1th water for injection q.s. ad 11, giving a solution comprising 4 mg/ml of A.L. The
35  solution was sterilized by filtration and filled in sterile containers.

-



120 Blh H H [err] fumaric acid (2:3) Table 7 [err] Co.

Ex.. Rl errivo 9912026 m Physical data No. No. PCT/EPY98/05710

mel ti ng point 1n 1C 100 Blc NHerr] 2 190. 7C,

Herr]O (2:1) 101 Blc NHerr] -29- 3 170.6[err] C 102

Blc ‘NH(CH err]) 2 - 139.9C, Herr]O 103__Blc_ NH(benzyl)

2 199. 9[%104 Bla NH(CI—|[err]CH[err]CI—|[err]) 3 133 9l err

Tabl e 8 [err] l&) Rlerr] Rerr] X m H{M"‘MI
No. 105 B.4 e?rf%mP?“ of formiila NH 3 257.1[err]C H err

(1:2) 106 B3a H H S 3m2ll.1[err]C fumarlc aC|d (2 1)*
107 B3a H H S 4 179. 8[err] C 108 B3b H -

S 4 177.6[err]C 109 B3b H 3 164.8[err] C 110 B3b

H 8-CCHerr] S 4 187.5[ern
8-OCH err] S 3 193.7[err]C 112
209.8[err]C; HA (1:2) 113 B3agy_ii

acld (xp2) 111 B3b H
8-CHerr] S 3
err] S 4 226.2[err]C HC

(1:2) 114 B3a H 8-d S 3 150.4[err]C _
a N-oxide form, a pharmaceutically acceptable addition salt or a stereochemically
5 isomeric form thereof, wherein :

R' is hydrogen, C,.salkyl, aryl or Cy.¢alkyl substituted with aryl
R? iseach mdependently a ha.logen hydroxy, Crealkyl, C.salkyloxy or nitro;

n is0,1,20r3;
Alk is Cj.galkanediyl;

10 D is 2(3H)benzoxazolone-3-yl or a radical of formula
¥ i
4
“r Y ¢
- P, A
R 7 N N™ ¥
I lg
o] R
. @) ® ©
' X
o) _ N R =N
A O GO
X
o]
@ - e ®
wherein ' _ _
~each X independently represents O, S or NR'%;
15 . R ishydrogen, Cy.qalkyl, aryl or arylCy.calkyl;

R* is hydrogen, C,.alkyl, Cy_calkyloxy, C.salkylthio, amino, mono- or
di(C,.ealkyl)amino or mono- or di(arylC,.¢alkyl)amino;
R’, R% R', R, R" and R" each independently are hydrogen or C,.ealkyl;
- R and R® each independently are hydrogen, C;.salkyl or aryl; or

20 R* and R’ taken together may form a bivalent radical -R*-R°- of formula
-CH,-CH,-CH,- (a-1);
' -CHz-CHz—CHz-CI’Iz- _ (a-2);
-CH=CH-CH,- (a-3);
-CH,-CH=CH- | (a-4) or
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115 B3b H 7-d “ﬁNG[err]C fumaric acid (2:3) 116

B3b H w09¥/129&6 \“ \ maric acid C. Phar igegk@glsalo o
exanpl e Exanple 1 5HT] ecept ot s were neasured by radi ol i gand bi ndi ng
studies either in honogenates fromrat brains_gg. in a nmenbranes fraction
prepared from L929sA cells (nouse fibro 5 carcinoma cells), stably
transfected wi th human 5&% Qegpt or cDNA. S e preparation 5HI[err]
binding in rat frontal cortex lgll:!ﬁ’[er receptorsa%ér)é nmeasured in a rat
frontal cortex menbr arvdlmla@m:ontwcrhy gereatpinstofsaidanadioatsr(e- Ritd (=6) &ach
decapi tation, brains Wy eﬁm qlqa;qggirc {284 84 n XC ted.

The frontal cortex was e% v I n iIlrals I—hﬁgﬁ%ﬁ y\%g(yr}ﬁc\)ﬁ @ 3&9 :
honbgenat e was centri oY d5pxY, wﬂm@@von% Mbpnﬂoml | et
was washedd twice by reg I@Wo a&ﬂxgahlamh@ﬂa lbéecﬁlsééd%:owas

final ly suspended in buf f er. in a dilution of
(vol /wet weight of tis Ifél}( é‘pflﬁ‘agfn%dgg ®¥mogenat e was i ncubated with

1 nM [[err]H ket ansR}-R*+ mayalsbdubal i ncubation volume 15 of 0.5 m for 30
m nutes at 37 [err] C n ation was stoppe .rapid filtration using
a manual filtration rranﬁ?% Ej#%e filters were rld(n'taéd twice with ice-cold
buf fer and were count ed -S1CB-CHgEHe-scinti | | ati or(acBunt er. Non- specific

bi ndi ng ps determ ned |Q-¢Ii;ecntesence of 1 [err]dlgyet hysergide. 20
5HR{err] binding in nggf‘lﬁi éﬂ L929$A cell s expressing human 5HT2A
receptors were cul tured 2 i shes in DVEM r@édum (G bco catnr.

41965- 039) enriched Wi t RNH-ZHeeH,-CHact i vated fet@ligal f serumand in the

presence of penicillin aﬂi‘-l EH—%B—EOWC' n sul phate @ 2141)h before coll ection,

-26-
-NH-CH=N- : (a-12);

15 -S-CH=N- (a-13) or
- -CH=CH-O- (a-14);

. wherein one or where possible two or three hydrogen atoms in said
~ radicals (a-6) to (a—14) each mdependen’dy may be replaced by Cl-salkyl
‘or aryl; and '
20 aryl is phenyl or phenyl substituted with a halogen or C,.salkyl.

2. A'cb'mpound according to claim 1 wherein nis O or 1 and R?is positioned in the 6-,
" 7- or 8-position of the y-carboline moiety.

25 3. A compound according to claims 1 or 2 wherein R? is halogen, hydroxy, C;.alkyl or
Cicalkyloxy; n is O or 1, Alk is Cy_alkanediyl; D is a radical of formula (a) wherein
R’ is Cyealkyl, R* is amino, or -R*“R’- is a radical of formula (a-2) or (a-5) wherein
one or two hydrogen atoms each independently may be replaced by halogen,
Cialkyl, trifluoromethyl or Cy.¢alkyloxy, or -R*R>- is a radical of formula (a-6),
30 (a-7), (a-8), (a-11), (a-13) or (a-14) wherein one or where possible two hydrogen
- atoms each independently may be replaced by Cy.calkyl, or a radical of formula (e)

wherein X is S or NR' and R*° is hydrogen, or a radical of formula (f) wherein X is
S or NR?,

35 4. A compound according to claims 1 or 2 wheren R! is hydrogen;nis O ornis 1
whereby R is a halogen, Cy.qalkyl, or Cy.salkoxy; Alk is 1,2-ethanediyl and D is a
radjcal of formula (a) wherein R® is Cy.calkyl, R* is amino, R’ is Cy.¢alkyl, or -R*-R*-
is a radical of formula (a-2), (5-5), (a-6), (a-7), (a-8) or (a-1 1) wherein one
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cells were induced with minterferon- 1000 UM nmedium. Cells were

coI lected ?pﬁﬁ&ﬁgpl ng and jmuuulutﬂﬂmm lm | ow speed (5 m peieposiis7icdo00
The ce wer e hom)genl ed for 10 m nutes at 23.000 g.

The resulting pellet was di | ut ed |n Trid-Ho .MM pH 7.7 and stored at -70

C. On the day of the experinent, avial was thawed and diluted in

Tris-HC buffe

4 ani no- N[ 1 Eﬁf #P{?aé %ﬂﬁ%ﬁﬁéﬁ%‘%ﬁ% il B tal pE oty ) Betein X

met hoxybenzami 'ds Cveligrianes (0.2n1) were incubated with the
radi ol igand for 60 mnutes at 37 [err] Cin a total volunme of 0.25 nl. The

t t | ted
nan aut o ganfcagpodls AEBldng to il P8 2RACEATR 1o ARimEd IS olfRds 170
assays i b the prhesshydd isfa haé@en@@@a@kml vidkés bt W&Iamjfébsmreémekbfas
percent of tot gl hiing amhé@wwgsﬂk NR*ah8 RiGee Aked ?o?gktlf‘c?'i@?&fﬂxd ‘RS- o

Therefrom the pl(err ues (lIJerr] —concentratlon |n M
i nhi biting 50 $ermula 6459 @cqq&CJ})]r%FcﬂF&) anmnﬁawﬁ@gsp aFFEﬁP%ﬁYr%sm tter

upt ake) were degpriesd K@, @ﬂ]@lj isted in Table 9 (a "-" neans "not

measur ed") . TabI e 9 Conp. 5HT[ err] SHT[err] - Conp. 5HT[ err]-

5HT di ndi

8. 4[1er "1 10 68 @ cé)xgpcln?r% accggimg to xgalm 1 whereul}lg{ Zih@rogélﬁgnqmy r]Jutyrigphenyl

27 8. 55 - benzyl-or4-fluoro/plenyl. . - 28 8.91 8.12
5 - 8.51 30 8.79 8. 08 6 9

8.19 - 32 2 33

3 35 7 p::’ comgglénf? accordm% ub%iy?’ g’ne of clalmssléto 6 for use ﬁ%a mechcme 9

8. 02 7 24 36 - 6.5 10 7.59 6. 34

37 B5 49 8. A comp@§ition comprising a pharmacqucally acceptable carrier and, as active

ingredient, a therapeutically effective amount of a compound as claimed in any one
of claims 1 to 6.

- 9. Aprocess for preparing a composition according to claim 8 by combining a
20 “compound as defined in any one of claims 1 to 6 as the active ingredient in -
intimitate admixture with a pharmaceutically acceptable carrier.

- 10. A process for preparing a compound accordmg to claim 1, characterized by,
a) N-alkylating a 1,3,4,5- tetrahydro—ZH-pyndo[4 3-blindole derivative of formula

25 (II) with an alkylating reagent of formula (IIT)
R]
' N @, N-alkylation
D—AIk—wW! + @.@7 — O
H/N
dm (I

wherein W1 represents an appropriate reactive leaving group and D, Alk, n, R
and R? are as defined in claim 1, in a reaction-inert solvent and in the presence

of a suitable base and optionally in the presence of a catalyst;
30

. b) deprotecting a N-protected intermediate of formula (IV) wherein Pis a
protective group and Alk, n, R! and R? are as defined in claim 1, and
subsequently, N-acylating the resulting intermediate with an acyl derivative of
formula (V) wherein W2 is an appropriate reactive leaving group and RY s as

\- -
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s ncs’S II!@\\I\I S 70 o ©7

- 5
7.75 7 63 16 - 6 9 39- 67 8. 74
8.§36 17 - 6.6 - 8.18 18 -
8.34 21 deﬁned nz cl%ﬁnl in afeact?o%-mert solvegéandmtﬁe Eresence of aguﬁ%belg
27- Conp. 5HT[ éhasé,- SHT[err]- Conp. S5HT[err]- 5HI][ err] No.
/i ndi ng bi ndi ng No. i}‘ b| ndi ng bi ndi ng 22
6.2 100 8.3

9 8. 63 N
108 6. 26 0 - “‘%b 07 '
- 25 RI0-bmi? 5 p— 48 Dl I‘r1’°R7‘i' B bl“ di aff ni [err]
receptors The |nteract fukthe corrpouadeacgiuoj orrrul [er

receptors was sessed in a in yvitro radioligand b|nd|n experlnent
general, a | ow concentration of™4 radi oligand with a hi Sh’ bi ndi ng affl n|ty

for a partrcul ar thes fyrirghig h sSompouibéffdrmuldd&)sanpl e of a tissue
preparat son enriched in a particular receptor or with a preparation of

Cncubat i on, T he AR SRRt Foe (VOCpee Al e edt 1o o
bi ndi ng i s reachedbfinetién chim, withmintrmadiateaaf formnla (Vil)selperemt We is an
appropriate reactive leaving group and X is as defined in claim 1, in a reaction-
inert solvent and in the présence of a suitable base; or, N-alkylating an
- 10 intermediate of formula (VI) with an intermediate of formula (VII) in the
presence of copper;

vip oD

thus fomﬁng an intermediate of formula (I-f);

15 d) and if desired, converting compounds of formula (I) into each other following
art-known transformations, and further, if desired, converting the compounds of
formula (I), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition
salt by treatment with a base, or conversely, converting the acid addition salt

20 form into the free base by treatment with alkali, or converting the base addition
' salt into the free acid by treatment with acid; and, if desired, preparing
stereochemically isomeric forms or N-oxides thereof.
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10 fromthe non-bound radioactivity, and the receptor bound activity is
counted. The interaction of the test conpounds with the receptor is
assessed in conpetition binding experinents. Various concentrations of the
test conpound are added to the incubation m xt¥re containing the receptor
preparation and the radioligand. Binding of the radioligand wll be

i nhi bited by the test conpound in proportign to its binding affinity 15

and its concentration. The radioligand use,b for [err]sf_ﬂsﬁgg t or bi ndi ng was
3Hclonidine and the tissue preparati S (ﬂ)ne of the rat. The
conpounds with nunbgr_gyptqr1l, 33, 14, 1 23~te—4+343, 8D to 57,
60, 63, 66 to 74, 81 to 89 and 96 topQ8 Aro an I nhibition of nore than
50 % at a test concentration of 10-@ Mor |ess, and the other 20

conpounds produced an i(ERi bition of |ess tMWan 50 %at a test -Concentration

Chroughout ¢ IS BSIg, RSP IR ekl WYL IRASHS EF hparbpiide poud Riing

]E)har n?ﬁeut i ]E:agﬂoyp andem firlexamplt, & halogemletg. chlogp,éar@neoti@m g sulfonylexyregi c
ormt hereo o &3#5

| auryl suISf at egﬁl'aag ﬁ%&%q‘:&%@m§ a&g;&%ﬁaﬁ?ﬁﬁ sili c%logl é)ﬁ)(l de,

and 1.2 g-ma i g react s PF%}HP ethylfprmagi ting

mxture is supsseih nédbmﬂkétb@dn ﬂf&ﬁ?esﬂeﬁ@@oﬁ%&ﬁbie%ab@é@ﬂ&ﬁcfoﬁéiﬁ%e

capsul es, each co of. the l... .30 - 28- EX I . 2:
i m coat ed- « SROMGRGr PR pEIFP IS e 250 Gt 1A the BEFHRES 6 2 SHUYE TP ahe
A. 1., 570 g |foreramplanpot28iungickide.ch is m xed wel |l and

N\

10  In this and the following reactions, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies generally
known in the art such as extraction, crystallization, trituration and chromatography.

~ The compounds of formula (I) wherein D is a radical of formula (d), being represented
15 by formula (I-d), may be prepared by N-acylating an intermediate of formula (IV) with
an acyl derivative of formula (V) wherein W2 is an appropriate reactive leaving group
such as, for example, a halogen, in a reaction-inert solvent such as, for example,
chloroform, in the presence of a suitable base such as, for example, sodiumcarbonate
or triethylamine.

U R® —c—w2 + H—N& @@ ———»N-acyhum R -c—Q GC]
20
The compounds.of formula (I) wherein D is a radical of formula (e), being represented
by formula (I-€), can be prepared by N-alkylating an amine of formula (VI) with an
intermediate of formula (VII) wherein W3 is an appropriate reactive leaving group
such as, for example, a halogen, in a reaction-inert solvent such as, for example,

25  ethanol or toluene, in the presence of a suitable base such as, for example,
sodiumbicarbonate or sodiumcarbonate.
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™

thereafter hunmidified with a solution of 5 g sodi um dodecyl sulfate and 10
g polyvinyl- 5 pyrrolidone in about 200 ml of water. The wet powder

m xture is sieved, dried and sieved again. Then there are added 100 g

m crocrystalline cellulose and 15 g hydrogenatqp vegetabl e oil. The whole
I's mxed well and conpressed into tablets, giving 10.000 tablets, each
conprising 10 ng of the active |ngred|ent Coating 10 To a solution of 10
g nmethyl cellulose in 75 m of denaﬁurated et hanol there is add a
solution of 5 g of ethyl cellul gse of dichl oronet hane_nxThen there

are added 75 m of dichl oronet 1, 2, 3- propane@ﬂ&@@f
' ed in 75 10 qf BP th
newmn.t fen ThyLé af € added™2.5 g

of magnesi um ocxddé¥anoate¥ 5 g of pol yvinyl - . ol i done and 30 m of
concentrated col@my suspension agg the whole is hormgenad_gd. The tabl et
cores are coated with the thus obtai ned mxture In a coatl ng appar at us.
Exanple D. 3: Oal soI ution 9 Ga hydr, x benz ram
of propyl 4- hyMicsnatiehn dnteanasiates )ma ?%'&‘eﬂ tesmenis &ng i ed
water. In 3 1 mésehbd 6f copbeit i on were di ssol ved first 10 gr ans ,of

2, 3-di hydr oxybut anedi oi ¢ acid and thereafter 20 grans of the A l. The

| atter sol yti was co wi.t h the renai art. o former ,sol ution
and 12 10152 Shereomnanes o fomtia 4D iy et bt St Rl ied Bt

t hereto. 40 Gfammﬁlgrodpmsfamﬁmnlmmens di ssolved in 0.5 1 of water and
2 m of raspberry and 2 m of 25. gooseberry essence were added. The

| | ut

vole of 20 s BorRAGY dhbeitin toinhly Al SECom et HEGorRRHGH e B onide o

i ngredi ent pe rfomﬁqﬂowangmicaom procgduses &Egpqu@ngsbmme@hmmen mtmt,tsj in
suitabl e QG”t%Gﬂd%foﬁasnhw Bnﬂandxf‘deﬁé‘t{o%%%'r i Slerillly BB caftied oht By %a@ﬂﬁ Eﬂéthw

4- hydr oxybenzoat e an p benzoate wer e dISSO ved
Soout 0 51 orstastnE ML LioRmBle (Dl BRPFOPAL PTERB o B BRGS0 C

Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;

appropriate organic peroxides may comprise peroxy acids such as, for example,

15  benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such

20 . solvents.

A number of intermediates and starting materials are commercially available or are
known compounds which may be prepared according to art-known methodologies.

25  For example, some of the intermediates of formula (III).and'their preparations are
described in EP-A-0,037,265, EP-A-0,070,053 , EP-A-0,196,132 and in
EP-A-0,378,255.

Intermediates of formula (I) wherein R’ is hydrogen, said intermediates being
30 represented by formula (II-a), can generally be prepared by reacting an intermediate of
formula (VII) wherein P is a protective group such as, for example, an alkyloxy-
carbonyl group, with an intermediate of formula (IX) in a reaction-inert solvent, thus
forming an intermediate of formula (X), and subsequently removing the-protective
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there were added while stirring 4 grans lactic acid, 0.05 grans propyl ene

glycol and 4 grans of the A l.. The solution was cooled to roomtenperature
and suppl enented with water for injection g.s. ad 1 1, giving a solution
conprising 4 ng/m of Al.. The 35 sol ution sterilized by filtration
and filled in sterile containers. 229- dainms 1. A conpound of fornula

[err] a NNoxide form a pharmaceutlcally acc%f)table addition salt or a

st er eocheni cal W%@Wl"é Torznuls (R mayrbe rallsrlatng an ipiegmediaty, of

d gr rl] aldkyltI afo‘x‘ﬂnujlfar m[ﬁﬂfdn?h&hhe&u@aifﬁm?xﬁdmrwmahy iRagrotctive ; etaﬁﬁ

i ndependen a Nnal oge ro a ntro, n
| ndePendently Suchuae e iammale A b bim, Sh 5 e oo e
wher ei n each &ucndemﬂdﬂmﬂy, arlmﬂngeaantaa-e&uos-mert Motyem shch 48, forrekample, :

7, A R A R o L i

di ([ err] al kyl gaxbénate, end apianallyin @msynqq@mqamlmsywn@rmcp]pomm]
Rlerr], Rerr]; dHee Frink ém%% fnler@adidte MAEREAIROEENA BiRg AMLOUAN OF

Cerr] aI kyl ; err| err] each 1 ndependently are hydr ogen, ([err]alkyl
or aryl; or. ?temtﬂf@questaken toget her may form a bival ent radical
-R[err]-R[err] of f@rrmla CHerr]-CHerr]-CHerr] - Rl
(a-1); L
R'IO
1. N-alkylation
o N e (T
N R % 2. deprotection R\ e,
/ .
1\ H H—I!I—Al,k
@ &Iv) (VD

10  Intermediates of formula (VI) wherein Alk is 1,3-propanediyl and R™ is hydrogen, said
intermediates being represented by formula (VI-3) may suitably be prepared by
reacting an intermediate of formula (II) with acrylonitrile in a reaction-inert solvent
such as, for example, 2-propanol, and in the presence of a suitable catalyst such as, for
example, a quaternary ammonium compound, e.g. Aliguat 336, thus forming a nitrile

15  derivative of formula (XV) whi¢h may subsequently be reduced to the corresponding
amine derivative using art-known reduction techniques as there are, for example, the
use of hydrogen with Raney Nickel as a catalyst in methanol, optionally in the presence

of ammonia.
1
! .
_ N-alkylation reduction ;
‘\./' @m + /\CN —_— / ~ / ~L
. ®,y ®y
Nc/\/N . H’“\/\/N

(XV) (VI-3)

20  Intermediates of formula (VI) wherein Alk is 1,4-butanediyl and R" is hydrogen, said
intermediates being represented by formula (VI-4) may suitably be prepared by
reacting an intermediate of formula (II) with an intermediate of formula (XVI) wherein
W’ is a suitable leaving group such as, for example a halogen, in a reaction-inert
solvent such as, for example, methylisobutylketon, and in the presence of a suitable

25  base such as, for example, sodium carbonate, and optionally in the presence of a
catalyst such as, for instance, potassium iodide, thus forming a nitrile derivative of
formula (XVI) which may subsequently be reduced to the corresponding amine
derivative using art-known reduction techniques as there are, for example, the use of
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-CH err]-CHerr]-CHerr]-CHerr] - (a-2); -30- -CH=CHCH[err]-
(a-3); -CHerr]-CH=CH (a-4) or -CH=CH CH=CH

(a-5); wherein one or two hydrogen atons of said radicals (a 1) to (a-5)
each independently may be replaced by halggen, C[er cr}alkyb—

arylC[err]al kyl, trifluoronethyl, am no, hydroxy, mﬁ“‘mm\
d err]al kyl car bonyl oxy; or where possible, two gem n?\“ % may
be replaced by Cerr]al kylidene or aryl{err]alkyli dene cort-Rler¥]

may al so be -S-CH err]-CHerr]- (a-6);

-S-CH err]exaddmerr]-CH err] - (a-7); -S- CH=CH

(a-8); -NH-CHerr]-CHerr]- (a-9);

- NH-CH er 1| AQdEﬁoﬁhd%ﬁﬁﬁlh (a-10); - NH CH=CH-
(a-11); -NH (a-12); -S-CH=N-

(a-13) or -CH=CH O R! (a-14); wherein one or

wher e possible two or three hydrogen étoms |n sald radicals (a-6) to (a-14)
each i ndependently may be repl ac kyl (5 aryl; and aryl is
phenyl or phenyl substituted w fh a genjor Jer )]al kyI. 2. A conpound
according to claim1 wherein n i or d Rlerr] is positioned in the

6-, 7- or 8-position of the-esik]-carboline noiety..

a N-oxide form, a-pharmaceutically acceptable addition salt or a stereochemically isomeric
form thereof, wherein :
o R! is hydrogen, C,salkyl, aryl or C;.¢alkyl substituted with aryl;
R? is each independently a halogen, hydroxy, C,.salkyl, C,.salkyloxy or nitro;
n is0,1,20r3;
Alk is C, ¢alkanediyl;
D is aradical of formula

i i
4 3 o
RYN R YN N\ N/
N , I N I > /k
R’ R”” N ' NT Xy
o} o} | llls

(a) (b) (©)
X
0 RIO NN .
| o /X \ TN g
N R’~C~N ) >—N— N/
- 4
@ (© ®

wherein
each X independently represents O, S or NR'%;
R® is hydrogen, C,.calkyl, aryl or arylC,.ealkyl; |
R* is hydrogen, C,.alkyl, C,ealkyloxy, C,alkylthio, amino, mono- or
di(C,.salkyl)amino or mono- or di(arylC, salkyl)amino;
R’ R R7, R!, R" and R* each independently are hydrogen or C, salkyl;
R® and R® each independently are hydrogen, C,¢alkyl or aryl; or
R* and R’ taken together may form a bivalent radical -R*-R’- of formula

-CH,-CH,-CHy- (a-1); REPLACEMENT SHEET
-CHz-CHz-CHQ-CHT (3'2); .
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3. A conmpound according to clainms 1 or 2 V\,herei n R[err] is hal ogen,
hydroxy, Cerr]alkyl or (err]al kyl oxy;
Clerr]al kanediyl; Dis a radi caI of forrrul a (a) vvherlﬂlulmlﬁjmu,m Hll‘ru
[ err]al kyl, R[err] i s am no, -Rlerrlsplerr]- is | a
(a-2) or (a-5) wherein one or two hydr ogen at ons each |ndepen ent | y* may be
repl aced by hal ogen, C[err]alkyl, trifluoromethyl or Cferr]alkyl oxy, or
-Rlerr]-Rerr]- is a radical of for mul a (a-6), (a-7), (a-8), (a-11), (a-13)
or (a-14) wherein one or where possible two hydrogen atons each
i ndependent|y nay be reﬁl aced by Clerr]alkyl, or rad| cal of fornula (e)
wherein X is S or NR efHF CH-gH Rlerr] is hydrogeﬁ"l a radical of formula
(f) wherein X is S or NRleHdcy- -31- 4. A corrpmmﬁbraccordi ng to clainms 1
or 2 wherein Rlerr] |s hy dro en nis Oor nis whereby R err] is a
hal ogen, ([err]alkyl, ]= ﬁkoxy, Ak is 1(325)et hanediyl and Dis a
radi cal of formula (a) V\/nereln Rerr] is C[err]al kyl, R err] is am no,
Rlerr] is (Jerr]alkyl, or - R5- | radi ¢ of .f (a-5),
(a-6), (a-7), (a-8) W%%OQWWB)’%P%F“&R% cfP‘é‘ afic aﬁf@%ﬂbﬁg&# ol aced by
(err]alkyl, or a raﬁhegaideﬁtiyfr@ywieplaéé@bwﬁmaen,rc%alkyl M @realkyland R[err] i's
Cerr]al kyl. 5. A conpound ord| C a| H%l 52 Xlgefc Iﬁ;‘frr
hydrogen; nis 0 or ‘F‘g‘)‘?e qg[dé %§|°6 &R @8‘” 24 le AI k
IC[S 1, ]2 FLh?negl[yl ?%eﬁpcﬁs@e!t%géﬁimaﬁhydr@ﬁemﬂtcﬁm(m)ybdfﬂmphcaitFj{ err]- :cs

err]al ky err err together to form-R4-R5- o

ligtgete e il

formula (a-2), (a-5)=-6 ereln one hydrogen at om may
be . repl aced by C[.p:‘r.R] aﬁdyyjlso& A corrpound accordi ng to claim1 wherein
R[e\r/r] i s hydrogen, %Cﬁ butyl, phenyl, gd¥ or 4-fluoro-phenyl. 7.
A compound according t° he of cI ains 1to or use as a nedicine. 8.
A conposition conpri si-8CH,-QHaCHeceuti cal |y accép?hbl e carrier and, as
active ingredient, at tically effective nt of a corrpound as
el aimed in any one of €l "‘Fpéﬁ'l to 6. 9. A procez"@*J preparing a

conposi tion accordi ng -N#-CHaCH,8 by conbi ni ng a(z>8)‘rpound as defined in any
one of clains 1 to 6 qﬁll—f-&ﬁ;—@f—“@iﬁ-i ngr edi ent i?a-ﬁ&Ei mate adm xture with a

-NH-CH=CH- (a-11);
-NH-CH=N- (a-12);
-S-CH=N- (a-13) or
-CH=CH-O- (a-14);

wherein one or where possible two or three hydrogen atoms in said radicals
(a-6) to (a-14) each independently may be replaced by C,calkyl or aryl; and
aryl is phenyl or phenyl substituted with a halogen or C,¢alkyl.

- 2. A compound according to claim 1 whereinnis O or 1 and R? is positioned in the 6-, 7- or
8-position of the y-carboline moiety.

3. A compound according to claims 1 or 2 wherein R? is halogen, hydroxy, C,.salkyl or
C..salkyloxy; nis O or 1, Alk is C,4alkanediyl; D is a radical of formula (a) wherein R’is
Cpealkyl, R* is amino, or -R*-R’- is a radical of formula (a-2) or (a-5) wherein one or two
hydrogen atoms each independently may be replaced by halogen, C,.¢alkyl,
trifluoromethyl or C,.salkyloxy, or -R*R>- is a radical of formula (a-6), (a-7), (a-8),
(a-11), (a-13) or (a-14) wherein one or where possible two hydfogen atoms each
independently may be replaced by C,.¢alkyl, or a radical of formula (¢) wherein X is S or
NR!? and R* is hydrogen, or a radical of formula (f) wherein X is S or NR'%,

0 7 FFR 2062
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pharmaceutically acceptable carrier. 10. A process for preparing a conpound
according to claiml, said process conprising, a) N-aJ—IeyIraﬂ ﬁg—ar—--——--*——_

i, 3, 4,5-tetrahydro-2H pyri do[ 4, 3-blindol e derivative
an al kyl'ating reagent of fornmula (lI1L31ferr] wherein iﬂilmﬁ *
appropriate reactive leaving group and D, Ak, n, R[err* errs are

defined in claiml, in a reaction-inert solvent and in the presence of a
sui tabl e base and optionally in the presence of a catal yst; or -32- b)

deprotecting a N-protected I nt er medi ate of formula (I1V) wherein P ks a
protective group and Al err]

are as de ined jn claima1,

and subseqlue%lﬁqﬁypoqﬂd&é%ﬂf@lﬂgﬁbdﬁlﬁ’élroég %{{[%g’@ﬁ?ﬁ?ﬂ 3% \Rﬂlfflla KheTEly
derivative qgf2;f Qhibén, t}/)ams‘i'%@lmk&gmikmss 2adm@amymﬁlmmmaaﬂtafve | eavi ng
group and Rlerr] 1s™as edin clam g, CltIO alRert s pt and
in the preséﬁ@@léfa)él"@[ﬁ“t%blsg Al Rpig P‘F’}not hu?aqlé?ﬁﬁ%’ E &m‘BS‘Jﬁ‘g %%’
1|‘:{E)r rmi a (Rl[ - cﬁ)l],mlgﬁ ((jé:i M-8y {@yd;)a(aw)g(aaa) oﬁm-nla mfe:eimﬁanyardg%)atomyebm Aldk tn,

err err err]. are n | iate
of formula (repLAged 1@1}5;'1\/@2}@%5?-}02 Fﬁ‘gar Dawger?lggec'ts \}? fiE da@? Ly rg%( p and X

Is as defined in claiml, in a reactlon i nert solvent and in the presence
of a suitapl £ HRAs@indAbcordin@tdihiaisiing 2avhereih RY mﬂmm afis Dor mid Bwhdtedy wi t h

an internediate of formul a_ VIIIﬁihlnthe pr.e 0 t hus
form ng an iktierhaleEd A Conl 1& ig 1(2rethapedi SPRAT 1% raiOARE Forntai G -
wherein R® is Cy¢alkyl, R* and R’ are taken together to form -R*-R’- of formula (a-2),
(a-5), (a-6), (a-7) or (a-8) wherein one hydrogen atom may be replaced by C,.salkyl.

6. A compound according to claim 1 wherein R! is hydrogen, methyl, n-butyl, phenyl,
benzyl or 4-fluoro-phenyl.

7. A compound according to any one Of claims 1 to 6 for use as a medicine.

8. A composition comprising a pharmaceutically acceptable carrier and, as active ingredient,
a therapeutically effective amount of a compound as claimed in any one of claims 1 to 6.

9. A process for preparing a composition according to claim 8 by combining a compound as
defined in any one of claims 1 to 6 as the active ingredient in intimate admixture with a

pharmaceutically acceptable carrier.

L 10. A process for preparing a compound according to claim 1, said process comprising,
a) N-alkylating a 1,3,4,5-tetrahydro-2H-pyrido[4,3-blindole derivative of formula (II)
with an alkylating reagent of formula (III)

R]
!
N & N-alkylation
D—Ak—w! + \ / D Y
/N ==
H
(I1D) an

wherein W1 represents an appropriate reactive leaving group and D, Alk, n, R' and R? are as
defined in claim 1, in a reaction-inert solvent and in the presence of a suitable base and
optionally in the presence of a catalyst;
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d) and it desired, converting conpounds of formula (I) into each other, and
further, tif desired, converting the conpounds of farmula (1), into a

t herapeutical ly active non- toxic acid addition salt r with an
: or into a therapeutically active ngp- toxic ba ll HE ﬂ " !Py
treatnent with a base, or conversely, converting the | t

forminto the free base by treatnent with alkali, or converting the base
addition salt into the free acid by treatnent with acid; and, if desired,
preparing stereochemcally isoneric fornms or N oxides thereof.

b) deprotecting a N-protected intermediate of formula (IV) wherein P is a protective
group and AlK, n, R! and R? are as defined in claim 1, and subsequently, N-acylating
the resulting intermediate with an aéyl derivative of formula (V) wherein W2 is an
appropriate reactive leaving group and R® is as defined in claim 1, in a reaction-inert

solvent and in the presence of a suitable base,

$l

o 3 &
. [ ldquemm
R -C—=W + p— N = -0—1\
Alk .

2 N-acylanon
A/ )

thus forming a compound of formula (I-d);

or

¢) N-alkylating an amine of formula (VI) wherein Alk, n, R, R? and R" are as defined

in claim 1, with an intermediate of formula (VII) wherein w3 is an appropriate

reactive leaving group and X is as defined in claim 1, in a reaction-inert solvent and

in the presence of a suitable base; or, N-alkylating an intermediate of formula (VI)

with an intermediate of formula (VII) in the presence of copper; '

¥ ¥
(IB_“P LR A == N -alkylation O: R N =
N‘A“‘ —_— %—N—Alk
X

D I-e)

thus forming an intermediate of formula (I-e);

d) and if desired, converting compounds of formula (I) into each other, and further, if
desired, converting the compounds of formula (I), into a therapeutically active non-
toxic acid addition salt by treatment with an acid, or into a therapeutically active non-
toxic base addition salt by treatment with a base, or conversely, converting the acid
addition salt form into the free base by treatment with alkali, or converting the base
addition salt into the free acid by treatment with acid; and, if desired, preparing

stereochemically isomeric forms or N-oxides thereof. REPLACEMENT SHEET
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