EP 0470 GO39 Bl Description The present invention relates to novel
3-arylindol e or 3-arylindazole derivatives and their acid addition salts
wi th selective and long lasting central serotonin S2 (5-hydroxytryptani ne-2
. 5-HT2) antagonistic 5 activityEPOMREBKBYs for preparing such conpounds,
to medi canents conprising such conpounds as an active ingredient and to the
beni fi ci a&esléa&ogf these derivatives in the treatnment of CNS disorders such. ...
as anxi ety, agression, depression, sleep disturbances,.Jtngraine, negative ~7F
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Ar i s 2- trar@agn's dissaedelwitk B ydw, degreé ofruyiigsiredt-sidarettdcts. 2- pyri dyl , 3-pyridyl, or
4- pyri dyl ; TRie hdeldndelei and dpiszotbederivajives alf diet eebefitr inantioy dreogprasentad [bg grenfollowinige r
al kyl , rd dowwlaal koxy, |ower al kylthio, |ower alkylsul phonyl, cyano,
trifluoronmethyl, or trifluoronethylthio; 30 the dotted |line emanating from
X in the ring system designates angoptional bond; when said dotted line
indicates a bond, X is nitrogen or ja gr@ip CR6 wherein R5 is hydrogen,
hal ogen, trifluoronethyl or |RW hWkyl .l when the dotted line indicates no
body R is CH2 the dotted line, ¥ afiny fromthe Y, indicates an optional
bond; 35 when it does not indicas akond”Y is N or CH and when it
indicates a bond Y is C RS igsfiyd .genN or |owet al kyl, optionally
substituted with one or two hydrox¥,groyps, or RS is a group taken from
structyres la and Ib: z (err) IDb [: la. 45 wherein n is an integer

[

from2 - 6; Wis oxygen or sulphur; Uis njtrogen or CH so Zis -(CH2)m,
mbeing 2 or 3, or Zis 1, 2-phenyl ene onal ly substituted with hal ogen
or trifluoronethyl or Zis -CH=CH, - 2- or -CSCH2-; V is oxygen, CHZ,
or NR7, wherein R7;is hydrogen or |ower alkyl or alkenyl, cycloal kyl or
cycl oadskyl al kyl optionally substituted with one or two hydroxy groups;
wherein Ar is phenyl optionally substituted with one or more substituents selected from halogen, hydroxy,
trifluoromethyl, and cyano, or Ar is 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl;
R'-R* are independently selected from hydrogen, halogen, lower alkyl, lower alkoxy, lower alkylthio, lower
atkylsulphonyl, cyano, trifluoromethyl, or trifluoromethylthio;
3¢ the dotted line emanating from X in the ring system designates an optional bond; when said dotted line
indicates a bond, X is nitrogen or a group CR® wherein R® is hydrogen, halogen, trifluoromethyl or lower
- alkyl;
- when the dotted line indicates no bond, X is CH; ;
the dotted line, emanating from the Y, indicates an optional bond;
35 when it does not indicate a bond Y is N or CH; and when it indicates a bond Y is C;
: R° is hydrogen, or lower alkyl, optionally substituted with one or two hydroxy groups, or B® is a group taken
5\/‘ from structures 1a and 1b:

Z
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wherein n is an integer from 2 - 6;
W is oxygen or sulphur;
U is nitrogen or CH ;
50 Zis -(CHz2),-, m being 2 or 3, or Z is 1,2-phenylene optionally substituted with halogen or trifiuoromethy! or
Z is -CH=CH-, -COCHz- or -CSCH2-;
V is oxygen, CHz, or NR’, wherein R’ is hydrogen or lower alkyl or alkenyl, cycloalkyl or cycloalkylatkyl
optionally substituted with one or two hydroxy groups;
Ut is a group NR®, wherein R® is hydrogen or lower alkyl or alkenyl, cycioalkyl or cycloalkylaltky! optionally
85 substituted with one or two hydroxy groups; and
. V'is NR®R'°, where each of R® and R may be independently selected among the Ré-substituents;
provided that RS may not be methyl when R'-R* each are hydrogen, X and Y are CH and Ar is phenyl.



Ul is a group NR8, wherein Rs is hydrogen or |ower al kyl or alkenyl,

cycl oal’kyl or cycloal kyl al kyl optionally 55 substituted with one or two
hydr oxy groups; and VI is NRORIO, wher e each of Rs and RO may be : '
i ndependent |y sel ected anong the REFUBLFERInts; provided that R5 may not
be methyl when R1-R4 each are hydrogen, X and Y are CH and Ar is phenyl. 2
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i nvention may be conventional esters with avail abl e hydroxy groups, or in
particular if the conpound is a conpouAd of the general fornula I wherein
R5 is a_group of the structure la 25 V\@ {n Vis NH or the structure |Ib
where U™ is NH and/or V1 is NHR1O they may eX|st as prodrugs in which said
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lower alkyl, lower atkoxy, lower alkylthio, or cyano; or

B is QR™, wherein Q is O or S and R™ is one of the substituents defined for RP above; or

40 Bis NR°R" wherein R° and RY independently are either hydrogen or one of the substituents defined for R"

above.

Although the latter prodrugs are not esters , they have been found to decompose properly in order to
release the compound of the invention over a desired prolonged period of time when administered
parenterally as a depote formulation in an apropriate oil, such as peanut oil, sesame oil, cotton seed oil,

45 corn oil, soy bean oil, olive oil, coconut oil (e.g. viscoleo®), etc., or synthetic esters of fatty acids and
glycerol or propylenglycol.

Only one 3-arylindole or 3-arylindazole derivative substituted in the 1-position with a piperidinyl,
piperazinyl or tetrahydropyridyl group is known from the prior art.

1-(1-methyl-4-piperidinyl)-3-phenylindole is disclosed in Adachi et al, Chem. Pharm. Bull,, 33(5), 1826~

s¢ 1835, (1985), as an intermediate in the synthesis of 2-acyl-N-(1-methyl-4~-piperidinyl)aniline. Nothing is
disclosed or suggested as regards the pharmacological properties of said compound.

On the other hand indole or indazole derivatives having an aryl substituent in the 1-position and a
tetrahydropyridyl, piperidinyl or piperzinyl group in the the 3 position have been disclosed in a number of
patents. _

55 DE Offentlegungsschrift No. 2811031 (Laboratories Sauba S.A.) relates to 1-(optionally subst. phenyl)-3-
{{(4-alkyl or aryl)-piperazin-1-yl)-indole derivatives stated to have antinflammatory activity.

EP-A2 224919 (Fujisawa Pharmacsutical Co., Ltd.) disclosses 1-phenyl-3-(4-(thiazolylalky!)piperazin-1-yl)-

indole derivatives as antiallergy agents.
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cycloal kyd or cycl oal kyl al kyl, optionally substituted with one or two
hydroxy groups, phenyl -optionally substituted with one or nore substituents
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showi ng (gmagqgsmwtm@pf Qnly 3 fqy_vr@ntgpquﬁ with such a selectivity profile are known from the prior art.
uch compounds include ritanserin, seganserin, ICl 169369, ICl 170809, sergolexole and MDL 11939, which

45 compounds are very different in chemical structure from the present compounds.
A preferred subgroup of compounds are those wherein X is a CR® group; most preferably those
wherein R2 and/or RS are other than hydrogen.
Preferably, Ar is phenyl optionally substituted with halogen, most preferably 4-fluorophenyl;
RS is a group
50

55 (c Hz)zN NR' or (CHz)zN NRQR‘O



From our ;omn US patent No 4, 710,500 (corresponding to EP patent No 0200323)
1-aryl~3-(1,2,3,6- 15 tetrahydropyrldln 4-yl)-, l-aryl-3-(4-piperidinyl)-
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i nduced Par ki nsoni sm and Par ki nson' s di gease substantially w thout causing
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selective, and nost of themvery <R ant agoni sts of the 5-HT2
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ritanserin, seganserin, IC 169369, |C 11708Q9, sergol exole and MDL 11939,
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present «conpounds. A preferred subgroup of {conppunds are those wherein X is
a CR6 group; nost preferably those wherein nd/or R 6 are other than
hydrogen. Preferably, Ar is phenyl optionally substituted w th hal ogen,
nost preferably 4-fluorophenyl; Rs is a group 50 (CH2)2N (err) 55

or ( CHZ) 2N NROR1O Y 4
whersin R', R2, R3, R*, X, Y, Ar and the dotted lines are as defined above, with a lower alkyl halide, alky!

mesylate or tosylate, with an epoxide of the formula

Hzc:_ lCH R )
50 0

wherein R’ is hydrogen, methyl or ethyl or with a halide of the general formula

55



EP Or 470 039 Bl wherein R7, R8, Rs and R10 i ndependently are selected from
hydrogen, |ower alkyl or alkenyl,R2 is selected from hal ogen, -CF3, and

-CH3; Rs is selected fromH, halogen, -CF3, and -CH3 ; and Rl and R4 are H.
Particularly preferred conpounds it @47803%8th| or o- 3- (4-f | uor ophenyl )-1 -[1
-[2-(3-met hylim dazolidin-2-on-1 -yl)ethyl-4-piperidyl]- IHindole, L
3-(4-Fluorophenyl)-1 -[1 -[2-(imdazolidin-2-on-1 _ S
-yl )ethyl]-4-piperidyl]-% nethyl- 1Hindole, 3-(4-Fluotrophenyl)-5-nethyl -1~
-[1 -[2-[3-(2-propyl)imgdagolidin-2-on-1 -yl]ethyl]-4-piperidyl)-

1H i ndol e, 2, Shabiomj) - 3- (¥~ flhupr ophenydy) - 1-fa- -(&gé)‘(.i_m?_d.aénl(mi mg-on-1
-yl)ethyl]-1,2,3,6-tet dropyridin-4-yl]- 1H indole, Il '

2, 5-Di met hyl - 3- (4-fl uoroghenyl )-1 [1 -[2-(i m dazolidin-2-0§-1
-yl)ethyl]-4-piperidyl]-wHindole, 10 -

2,5-Di net hyl - 3- (4-fl uorophenyl)-1-(1-nethyl -4-piperidyl)- IHindole, and
1-[1-[2-(1, 3-Di net hyl - 1-urei do) et hyl]-

4- pi pewi dyivhergna §.W,[U, MoZ, ¥p brairll} lale-a5 defisedhglove; 1H- | ndol e. | n anot her aspect the
present i nYesdactings gempqund ekfoligwind formiaieut i cal preparati on conprising at |east

one conpound of the Formula | as an active ingredient together with a
pharmaceutical ly acceptable carrier gf dikuent. 15 The conpounds of the
Formula | and the pharnaceutical]ly atceptuble acid addition salts thereof
may~be’®adni ni stered by any suit s for exanple orally in the form

of tablets, capsules, powders, syrf @5 Pérenterally In the form of
solutions for injection. Suitable tical preparations may be

prepared by nethods well known g ; Conveni ently, the conpounds of

the inyention are adm nistered in ungk dogage form containing said conpound

in an 20 amount of about 0.10 - 100 ny, preferably about 1 - 50 ng. The

total daily dose usally ranges fromabout 0.1 to 500 ng of the active

conpound O#hdréeR1, RY GRLR*ORE, Al hdahe dottbdimb a@s @6fined hidve) wits & tdmpotmdain the @bneral

provi des thenuese of a conmpound of the Fornmula | for the manufacturing of a

phar messeuti cal preparation for the treatnment of CNS di sorders. The present

i nventi on BiN@GHaGHAadesVa nmet hod for treating CNS disorders conprising

adm nistration of a 25 conpound having the general Fornula | or an acid

addi ti on silwhich i ises Hefingd gboypanp baltis e | ng fromsuch a disease. Finally, :
t he presenf) 'PavgiRe iAo Fingaf A sAmpouRdf S @ORA TOf M2 pr eparation of a derivative
havi ng®t he general Fornmula |, which nmethod conprises: a) reacting a

conpound of the following fornmula: g0 (err) 35 40 N H 45 wherein Rl, R2,
R3(_R4, X, Y, Ar and the dotteq |ing¢s arg as defined above, with a | ower

al kyl halide, alkyl nesylate t wi th an epoxide of the fornula
35
. ' N I
N R3 i v
R4 Ys‘
40
N
RS
45 wherein R'-R5, Ar, Y and the dotted line are as defined above, to a dihydroindole ring;

50

56



H2C+-, CHR 50 0 wherein R is

hydrogen met hyl or ethyl or with a halide of the general formula 55 EP

0 470 039 Bl z (err) (err) Uw 10 vvherelg? , W U V, Z V1 and Ul are
o]

as defined above; b) reacting a CO%BL‘M%IO%? IIovvi ng formula: R1 Ar 15

2, . (err) R3 20 R4

NH2 wher ei n the 33ubie ¥bnd f%he téifaniibyrhid)Er G}H&ﬂm binB 8 186 Rmis: def i ned '5
above, V\nthdgh%uglr?%ognduo Fhe geeneara oJr;}m'J a 25 N( eH2CH2hal )2 Vin— "
which Rs is as defined above and hal is hal ogen; c) reducing the indole

ring of a conpound of the general foRYulapa30 RL Ar 35 (err) R4 40

(err) NgR5 45 wherei n Rl1-R5, and |t he dotted line are as defined

above, to a di hydroindol e ring; R
X
a3 Vil
10 R4
N
RS
—
. wherein R' - R®, X, Ar and the dotted line are as defined above;
Nt o) reducing the pyridinium ring in a compound of following formula:
20 R A
R2
.\
'X
25 o3 N vill
R4 N |
®
30 hal= ¥ s
— wherein R! - R, X, Ar and the dotted line are as defined above except that R® may not be hydrogen,
and hal is halogen, to a tetrahydropyridine ring;
35 f) reducing the pyridinium ring in a compound of the above Formula Vill or the pyridyl ring of a
; compound of formula XIV (below) to a piperidine ring;
&,_,‘ @) reducing the carbonyl! group of a compound of the following formula:
R, Ar
40
R2
‘0
X
NI
R
" 2 ] X
R, Yj
N

” 2\
o

whersin R' - R*, X, Y, Ar and the dotted lines are as previously defined and R'® is hydrogen, lower alkyl
55 or lower alkoxy;



EP G 470:039 Bl d) reducing the double bond in the tetrahydropyridyl ring

in a conpound of the formula: Rl Ar (err) to

R4 N R5 15 wherein RL - R5, X, Ar and the dotted line are as defined above

e) reducing the pyridiniumring ER®OMBAINd of following fornula: 20 R1

Ar 25 (err) 30

hal wherein Ar e are as defi ned above excep

that R5 nah)) i ( '"%@M?'%gﬂw ?‘I%fq eafg]me ﬂ ogen to a-tetrahydropyridine

ring; 35 f) reducing the pyrldlruﬁnnrlng in a conpound of the above .. ..

Formula VIII or the pyridyl ring ofj'a cofpound of formula XIV (below) to a

pi peridine ring; g) reducing group of a conpound of the

follomng formula: (err) 40 > R1 - R4, X, Y, Ar and the dotted

lines are as previously defined § RII6 i SXhydrogen, |ower al kyl 55 or

| ower al koxy; 7 EP 0 470 0398 s ’atlng an anlnoalkyl derivative of

the followng fornula: Rl R Ar (F rr) 10

(err) N (CH2) nNHR8 wherein RL - R4,}3X, R8, n and the dotted lines

are as defined above, with an acyla§1nE:i.EBt such 20 as a carboxylic
ydri

aci d hal ogeni de, anhydride or m xed an or a carbanyl or

t hi ocarbanyl chloride, an isocyanate ocyanate, or a substituted
chloroformate; i) ringclosure reaction of an internedi ate ethyl ene or
pr I'®ne di am ne derivative of the follo kQﬂNHHP

S
wherein R! - R*, X, Y, Ar, R?, n and the dotted lines are as defined abovs, with an acylating agent such
20 as a carboxylic acid halogenide, anhydride or mixed anhydride, or a carbamyl or thiocarbamyl chloride,
an isocyanate, isothiocyanate, or a substituted chioroformate;
i) ringclosure reaction of an intermediate ethylene or propylene diamine derivative of the following
formula :
25
Ry Ar
Ry
\
A )
X
30 5 /
: Ra | Xi
o |
R‘ o -
35
g\&’ fil
(CI--iz),,NH(CH;,),“NHF!7

40
wherein R! - R*, R8, n, X, Y, Ar and the dotted lines are as defined above and m is 2 or 3, with
phosgene, thiophosgene or carbondisulphide to form a substituent of the structure 1a ; or

45

50

55



fordula: :25 (err) R2 30 X 35 N
(CH2) NNH( CH2) \NHR7 40 wherein R - R4, R8, n, X, Y, Ar and the dotted |ines

are as defined above and mis 2 or_3, with phosgene, thiophosgene or

car bondi sul phide to forma SUbStIt%PerW%Ps%ﬁb structure la; or 45 50 55 8 _
EP 0 470 039 Bl j) reducing a carboxylic acid or carboxylic acid derivative .._.
of the foll Qw 0 n Rl - R4, X7V e
Ar and the ﬁ\é%dp(gdjﬁ'Traﬁléﬂ%?ée?(g;cgrg&gl\'f%ﬂ;dﬁmgtgjﬁ # , %{;@éhydrogen or lower TESE
al kyl 20 and pis 1, 2 or 3; and then, if deS|red acyl ating a conpound
prepared in one of the methods (a)Fho'(ihrhaving the formula I in which-R5

is a stgucture la or I'b wherein Vi]s NH jor VI is NHRLO or Ul is NH with an

acyl ating agent, or esterifyPag QDI e hydroxy group in a compound of
formula | in order to obtain a p ;
prepared in one of nethods (a) t
addition salt thereof; or rege¥vi an o |caIIy actlvg conmpound of formula
| prepared in one of nethods (a) tqg (i) |n optically acllve | sonmers

thereof. In nethod (a) the reacti oy s niently perforned at 20-120 * C
In an aprotic solvent such as acetone 0 or met hyl isobutyl ketone in the
presence of free base (e.g. K2C03 or ti{iethylamne) and the starting

conpounds of Formula Il are prepared as scrlbed bel ow.
3-5( - (4- pi peridyl)indoles and 3- aryl -j1- (4- ;rldyl)lndazoles are
prepared as shown in the follow ng reacti(@hz ;

A

wherein R! - R*, X, Y, Ar and the dotted lines are as previously defined, R is hydrogen or lower alkyl
20 andpis1,20r3;
and then, if desired:
acylating a compound prepared in one of the methods (a) to (i) having the formula 1 in which R® is a
structure 1a or 1b wherein V is NH, or V' is NHR'™ or U is NH with an acylating agent, or esterifying an
available hydroxy group in a compound of formula 1 in order io obtain a prodrug;
25 converting a compound prepared in one of methods (a) to (j) in a pharmaceutically acceptable acid
addition salt thereof; or
resolving an optically active compound of formula | prepared in one of methods (2) to (j) in optically
active isomers thersof.
In method (a) the reaction is conveniently performed at 20-120°C in an aprotic solvent such as acetone .
30 or methyl isobutyl ketone in the presence of free base (e.g. K2COs or tristhylamine) and the staing
" " compounds of Formula Il are prepared as described below.
3-aryl-1-(4-piperidyl)indoles and 3-aryl-1-(4-piperidyl)indazoles are prepared as shown in the followmg

' reactlon scheme: -
L 35
&u;“ Ry Ar M A o Al
' R, Ry A R,
“ N/ N, N
Ry H Ry Ry
R4 . H4 / R‘
45 Xl XIV N ‘ XV e
N N R
H

s0 wherein R'-R*, R% and Ar are as defined above.
An 3-arylindole or 3-arylindazole of the Formula XIN is arylated with 4-chloro- or 4-bromopyridine in
NMP, DMF, HMPA or DMSO with potassium carbonate as base and catalyzed by copper, copper(l) iodide
or copper(l) bromide at 150-210 *C. The 3-aryl-1-(4-pyridyl)indole or 3-aryl-1-(4-pyridyl)indazole of Formula
XIV thus obtained is reduced to the 3-aryl-1-(4-piperidyl)indole or 3-aryl-1-(4-piperidyl)indazole of the
56 Formula XV with hydrogen at low pressure (3 ato.) in the presence of platinum.
3-Arylindoles, which are unsubstituted in the 2-position, are prepared from the corresponding 2-cyano-3-
arylindoles or 3-arylindole-2-carboxylic esters by alkaline or acidic hydrolysis followed by decarboxylation in
NMP or quinoline with copper catalysis. The 2-cyano-3-arylindoles and 3-arylindole-2-carboxylic esters



RL ‘Ar (err) (err) R3 (err) R4

R4 H 50 wherein R1I-R4, R6 and Ar are as defined above. An 3-arylindole or
3-arylindazole of the Fornula Xl Il is arylated with 4-chloro- or
4-bromopyridine in NWP, DVF, HVPEPR4BIBRY t h pot assi um carbonate as base
and cat al yzed by copper, copper(l) iodide or copper(l) brom de at 150-210

C.The 3.ahy Q% Bt *%é* 5@9&5& Sibhg SRSy shodBingortahrishoibi el By Fibcher
e \f e n Y Jap|

For ”“' a /M oe dor? H&@ eﬁze |£nh.ﬁes3ace&rw rﬁdbmlaa me.uuﬁtydnﬁ
3-ary N é:é“déh%o iUghdshe deORGM &b . \Walld3, 19g9]r7200 add c] oW
pressureD n&tp |cne,;,hfg7@r3esggg4;e of pI at| num 3-Arylindol es, which are
unsubsf i bidlkGuled 3 atwnd%lemfd brogafod aRfid? fRMERA crEbsHdnaing DibenzeyEriime onbl Figcher

2- cyano- Bgolékyttiesis @b InedEorBspdndidgi sutiituiedZohermt byikazbies (€ t(efiwrdphengibacetbrionid- or
aci di ¢ hydih@pnsaylBydrazblepuedrdig td eveeiitzblityrhtarki wovedunesNIGRuter eigali HelV.i GhemnwiActa.
copper cag7a) 57528 .and WMansthotoyedh 0GB PRdrm.rill| 1968, d6R3%)ar yl i ndol e- 2- car boxyl i c
esters 93-ArylidgRzolbs 47(pr€ha®d Bitheutsastithe casrepronging 2bpneqvianiines piryrheetitg theGpyaseEndi ng

ani | i nesinpy2-chiayep- ¢ br phencsg dwdreaene Wit bage-cRcpRiding ocmrdiied filgrsiuge RIGGOINESS| s
or from (Daewenskirebalp Gl inten.2Aded () #isen CRISR S€* 948'@0’?"?:{1' i’ﬂj’r’% 653WF 1936'
literatuf® 19?%@@&!@@‘9" W5h 66R%f"§f’° a1966: Lh 97 o] 3 ,
J_ p,— OC -ﬂely-s-agbb-(tt-wen I)ln S g’e gd fr t rr enmé\m s m

fr b‘n‘l t’ﬁe"’ -QJ?'?%%V 'p‘i@ﬂ i::f“ I e(?nqqn wit ﬁ%oggn%jéz{ @P{ grt:—:lng%) Qd,&ﬁm her

fromthes r edu dl; 1o 18 fol %c id-dfl the piperidine nitrogen
(41 uor B obUG.Ishe/ 8 ﬁdﬂ&fé&melmz@a{e) according to nodified
literat uin mih &) lt”eera &’T %%ﬂ’ﬁrm@& bt lrefiukif] ¥ -colrbRRa of\Edrdula 1P ¥fh aSémpald oANd
Yamangy, 0 g&hu!v anta&ibng sy @lg. Sl -amidbPiR @ ind® soldml&g. tohdnd\Tyié statiRz@impsunas e
pr epar ed ofdrhaiis v Jr@ﬂ’e&dﬂ@x By QédcrigIy \dirspontiing @ranGiydods) | prdpared asdes@ipediamted, wih t he
COr I €S PORgHroxHaminé-0Buiphoald| ki Gand song iiasTRIge pataiveten vtokiel i a galer aprdth shivest,
accordi ngd.omepdi fied literature procedures (Dziewonski et al., Bull.
| ntern. MAcasihodRe) tenatigton iCansamieBiy perfdvinedh with\am tomplex Bggide (eg:ssod(ummmhvm@m
1936, 280 acidi®Fdhitiornfed rBuacksetlisraeidet al, J Chem Soc., 1965, 3048).
2- Hal o- 3inamethed](d) the fridpetien i i}apmfeqn%maraba IPWEHEIPQRY AT9SEe {3ralo-Lip thecesenesioh g
3-aryl - | platinupi s esliadiym pi bygeffusiag a conpapid Shiofne ﬁ'ﬁ'érar'am@“ F?f’?%ﬁ‘@r?a'f fum in a
pr ot ect edatgsmiscilie,solvanf|(@0- g%l ot ecti ve gr ng? ﬁé 2. 2
tri chl or 5eneiiad @:ipe,reduption is °b‘§9d'ﬁ’ﬁlly(‘} tg' W&E %ﬂ"ff Ieé r?& ‘f ;ﬁaén °q"'5
such #& RelAogtees H‘P %ﬁnp oY yt'c
ti m g8 @ tal ing comp: 1 re pre I)-
sol vent Pt FE%" ﬁ‘j % Mz
ry or -( az rep r -l &X ora
pngedur § nera$£or uI | MIB \IJ‘J\Z nveniently
depr ot ec carn © itk rﬁj\ é'hn . tH}F G}d%r th Cdibofth& in
obvi oyg |§c;alk oti aﬁﬂs bﬂh @i 5( (métﬁbd rﬁ?&rb Rpdréd bytdﬂ@laﬁrfg&(‘doinﬁcﬂmdl S
per f orre FB ul al*nqvvﬁ}ga ﬁal&ﬂinf' Qfowh@ idili@ hbRCHY,EM indthe preente6k adase (b.g.
For ) a ¥, @h\CorrietylaMing) iR 3% Mokt Sohibnt S0l itodd, BEDK érNolidie bt eiiviteds Binperattire (39: 0.
t ol uene. dhecstrrd EyaRggre@iMaLbEBdREd Babilng & sthrdart propedurEarusiog by. NE@@WH&]@H he
COr I €S PO Imghi FhedRBEuptituaaaS BBoduid ey alivext] alydaticles by iah ecllatitngedictionipragedure, which is
hydr oxyg| abiidue td3he dhepisd iskilled e thel adgylstion ohthye hus ebtéleedgfm'fpcﬂea\@t“(ﬁms accomplished
t ert. - butbpradditon of ran cacylaling ragenb plod ilqw WEOPE WP (-20-30 °C) preferably in a chlorinated solvent
(dichloromethane, chloroform, or 1,1,1-trichloroethane) and, if necessary, in the presence of a base to
neutralize any acidic reaction product formed.
Ethylene or propylene diamines as intermediates for the ringclosure procedure in method (i) are prepared
4 by repeating with appropriate reagents the procedure described for the preparation of the aminoalkyl
derivatives used as starting materials in method (h). Generally, heating (80-150 °C) is required to effect
ringclosure with the appropriate carbonyl- or thiocarbonyl precursor compound (phosgene, thiophosgene,
carbondisulphide, urea or thiourea).
In method (j) the reduction is conveniently carried out using a complex hydride (e.g. lithium aluminum
s0 hydride) in an inert solvent (e.g. diethyl ether). The starting compounds of Formula Xl are prepared by
reacting a compound of Formula Il with a halocarboxylic acid ester of formula hal-(CHz),CO2R" in the
presence of a base {6.g. K2COs or triethylamine) in an inert solvent such as acetone, MIBK or toluene at
elevated temperature (30-100 *C).
The «-haloalkyl-2-imidazolidinone alkylating reagents (substructure of structure Wla) were prepared
55 according to modified literature procedures (see eg. Johnston, T.P.; McCaleb, G.S.; Montgomery, J.A. The
Synthesis of Antineoplastic Agents. YOXXII. N-Nitrosureas. J.Med.Chem. 1963, 6, 669-681; Ebetino, F.F.
Belg.Patent 653421, 1965; Chem.Abstr. 1966, 64, 12684, Costeli, J.; Ziust, A. Ger.Offen 2035370, 1971;
Chem.Abstr, 1971, 74, 87985z). Other sidechains of structure Hlla were prepared as stated in the literature.
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(e.d. DVF). In nethod (c) the reduction is conveniently performed with a
conpl ex hydride (e.g. sodium borohydri de) in 25 acidic solution
(e.g.trifluoroacetic acid). In net d) t reduction is suitably carried
out at a |ow hydrogen pressure (3 °°ﬁ9Pﬁe presence of platinum or

pal I adi um or by refluxing a corrpound of formula VI with amoni um formate

and pal | adi qué a&id dm@t;n%gltsr& ho bM\ urifs loytﬁgl e(1€ongre &5@%%&&! byl ethBak bv@lﬂkn()ﬁr) inl. he
reducti on s 8XREELLN Fedctéchith! dhfler M4 caltlibtBd 8m&URNE oRgnib WEhbrEBic(Riddn ar Bghbstd -
bor ohydr i dgisditfle stieRESUBR BLAChoNd 16 elridfol, WRR isbIBbH GF 16 Balti cmbthﬁﬁbn(af\a cavliy, 6rvatal y
i's perfor ngOedadss GRERI a6id 6 o )HGSOUE bkisciie Wivbit, Slchllab [IGYIAENeR of BHidRbIvHE, with] the
starting CQERRAWAR Sepafatifgodiitilya0Molise,alidde Béle péay eatbo lby pepparbE by ths iclagsical method of
1- (4- pyri dyouble deomposttiomat@abopmiate 2as4- pyri dyl ) - 3-aryl i ndazol e, prepared as
descri bed abevme fatlowing shel iowsetiondé Huytherhitiisirale by way biadxamiples fwhichidn gemey alay be
For mul a | | doastmed 4 limiiting for b BiMengion. acet one. The reduction in nethod (g) is
conveniently carried out wi-th Iithium alum num hydride in tetrahydrofuran,
or diethy EXAMPEEY or with di borane in 35 tetrahydrofuran. Am noal kyl
~derivatives of the Formula X (method h) are prepared by alkylating a
“conpound o?(4tFI'1’§'°F'??F¥fh7Ha’"q°f°W th a halo-nitrile of the foll ovm ng fornul a:

et ob] vanke @gg mﬁttﬁt%"" i 5‘%&@%& mﬁu‘” B ol §"f“j éggyﬁ%

|nert soIv

0% ‘QV%% b b
USI ng e. g th ﬁ 'for Gnd isSdi3a |ﬁ Bﬂ'lﬁ rHcetbt@ (508 rﬁIP‘*‘HQ%ﬁlnyl Acotate
diltgct al kyfy nI whd vﬁghe Vat@ﬂ'm@@éb ﬂﬁ)'aﬂ&" 8 QUG 50,9 EvEHoRES I Ih8 sodtis GRordisy therude
obvi ous t 044‘; RpheAfTSiidois 6lchb&glid deidiWhRh #kd used\aito@lnirBst pififickld. t hus obt ai ned
am no def i X abxuVeEst teSoridte Griabiplicarbediickiia askbi )i cun2.01) 8@ qaisyihé{1iongvas getitted &dr 23
| ow t enper @ictdi®i dnd Ziered) TheD)itrat vedso@bd iitoi wated (804 ) rahd@traxtledowith \déstilyl ether (2 x 800
(di chl or onmb.lTas eemisrell orgadio phasesaverelsudcesitelyt wasbé withdeN higirveliorgradd (4 X 1.6 80wstedr y
in the presitngies (0 inakiodried (e $@ ) tEvadoratien aiihe wiyerdiicvace@agave dthe tile oeepoundf whighed.
Et hyl ene owaspresipidtastfemdiieyl ethes. Yieid: #38 amme®r1@0 eS. for the ringcl osure .
procedure i ninredohespor(ding meneer e éowirgindol defivativer yeraPieRjSdni t h appr opri at e
reagent s tHehl p@ﬁ%ﬁem@eaﬁbw-nwa Bp 8+-$"Gr epar ation of the aninoal kyl
déerivati vest %@P%V'k?@Ptf‘Y'ﬂ "H%l?é? |"%9|1§3"' et hod (h). Generally, heating

(80--150 C)S'F@WPQ ?“P@B gcl osure with the appropriate car bonyl
or.—.t.hi ocar |g1 E ene, thi ophosgene, R
car bondf’%u g’ '5%;: jpl 1 ethod (i) the reduction is

conveni ent T’ %r% PP°"& out od corrpl ex hydride (e.g. lithium alum num 50

hydvi de) i (gert sol vent (e g. diethyl ether). The starting conpounds
of-“Formul a are prepared by reacting a conpound of Formula Il with a

hal-ocar psoxgkzﬁuoﬂ,gﬁé;ly, ﬁ&%nd}f)_,p.@ggyh@ hal - (CH2) , CO2R17 in the presence of a
base (e r| ethylam ne) in an inert solvent such as acetone,

M BY_or t0| U@J%eﬂéﬁropﬁ&wa#&dolé QBT B b)) [4hiodPyriti® hjdychiorldee(ss.8 g), K.COs (102.8 g),
W hal oal kytues?1i5ng)dad o rhehyipoindidiadns (1 .21)iweep rothaee rider {tigind $dr 18 &t Thegremdion mixture
struct ur e Wdsl apletvaioared irdp aaterd(1955) ardloexbacthidrwjthtdisthybethdri(@a 1 1.t e ombiged organic
pr oc edu ke sphasssavemgyasiikdiwitk biine, (3 ¥ 1.5.)); drigtt (e 80y ang, t8ated Wirpctysied caybonjEvaporafiggof
Synt hesi s 1é sglyeni gave feditie pwmgtsm*sch wag elyptalliaqd tom (gt @Shes. Yiejd: 429 acme IS 11§63,
6, 669-681'CEbetino, F.F. Belg. Pat ent 653421 1965; Chem Abstr. 1966, 64,
12684: Cost el a cogesporeingmanner thednl exlgrivstivep werp @fpparedhom Abstr. 1971, 74,
879852) . Cfﬁ'é?’°§1<ﬁ’é’€ﬁ&'?°ﬁy§)'b@’p¥'ﬂyq ’,f"l_;_i‘ %Ie il mp‘\& g7 ;%epar ed as stated in the

i r 3 (41F oroph r;)- mat?
terat d? eS Flutg::-3 (4-f|uoro?henyl)- 1-( pyn - 1H-indole 2d, mp 128-134 °C.

6-Chloro-3-(4-fluoropheny!)-1-(4-pyridyl)- 1H-indole 2e, mp 184-198 *C.
3-(4-Fluoropheny!)-1-(4-pyridyl)-5-trifluoromethyl- 7H-indole 2f, mp 163-165 ° C.
5-Chloro-3-phenyl-1-(4-pyridyl)- 1H-indole 2g, mp 130-132 *C.

50
EXAMPLE 3

(intermediates for method a)
55 6-Chloro-3-(4-fluorophenyl)-1-(4-piperidyl)- 1H-indole 3a.

8-Chloro-3-(4-fluorophenyl)-1-(4-pyridyl)- 1H-indole 2e (1 .8 g) was dissolved in acetic acid (100 mi) and
PtO, (0.2 g) was added. After hydrogenation for 30 h at 3 ato the catalyst was filtered off, the acetic acid

11



The &cid addition salts of the conpounds of the invention are easily
prepared by nmethods well known in - the art. The base is reacted with

ei ther the cal cul ated anount of organic or inorganic acid in an aqueous

m sci bl e sol vent, such as acetoneEgP"@i’ﬁﬁ%Bl‘ with isolation of the salt by
concentration and cooling, or with an excess of the acid in an agueous

T 01 o St 1, AUl 5 s MRS 4 o SRt il o
desi red i b éfl‘og %ﬁé‘ ! e at‘ﬁf;é ARTEC "Lhﬁﬁp% T
pr.epar ed o.mi va.t Brid! & d%% SR

salts. |ngh rp ftl% @1'5@‘6?@551%}@0% 5 ll I Tustrate

exanpl @s,n ‘A’@brf‘e@pdn&ln&ﬁaﬁh@r)’thd%ﬂbwhg inB818 il iktREbIAFeritativls Woid@rebba: t he i nventi on.
10 EXAVRL&-FiuodpHedyi-4-pipeidyd Mtndole dddigndol e | a. Met hyl 3- (4-fl uorophenyl) -
1H i ndol es-Ghieas-peiiyroptionyl22a-pip&idylp 1/ihdiess, (oBf | uxed in a m xture of nethanol
15 (1.5 3-(s-Fandptisn-Srqeted t-giindiy)(1B0@owisy, ¢ir 3.5 h. The reaction m xture
was €ool eFigope-3-Gdinoromhamdad-piaridyl)- Hiéindolel 3ectol)s wer e evaporated in vacuo and
wat er (05 0B(Hiruprophesyleicidouperidyirt-riflidramethyle/ Hsipdolet 3f.deil)-was aci di fi ed and t he thus
for med. - prieeiqse-g-pheaykid&riperidyle Hepdasf 39, @ild di ssol ved in ethyl acetate (750
The %@%?‘3ﬁ‘d@?’&@@"ﬂ)&ﬂﬂl‘??’%ﬂﬁw%ﬂt'"@?&%‘ﬂéﬂ(‘wth brine (500 m) and-dried
(NaZSCB) SErupapherylih(teipeidc-tbyarmaity- Utirdsrdd ©he crude 4-f1 uor ophenyl -
1H-i ndol gs-,éiﬁ,?%goxyl ic acid which was used wi thout further purification. 20
A ntxt F crude indol e-2-carboxylic acid (55.0 g), Cu (2.0 g) and
qui nol i ne( ‘{) ) was refluxed for 2.5 h, cooled and filtered. The filtrate
vvas,,(poure'c'f I'n 3 water (800 m) and extracted with diethyl ether (2 x 800
The &@W&-ﬂ@tﬂlu?&&@ﬁvl)ﬁ O[P Fta(§ ﬁﬁthyﬁrﬁ&z&uuﬁ ORa1 \95‘4 (PQ%S»Q#&}I] ViMnQolJ iieate 4a.

hydrocp,l oric acid washed with bri and drie

(Na2SO4) . ExXampadré ol @m&&-s-mﬁors&kmnt( gaeﬂaas: Wi’m&ﬁ’é’@a 3y, t1L(chﬁao Qlhhylhi ch
was pr ecigimidadidinon(1arg),d €0l of ik @I5. g) dhcehélay! febuly! Kbton8 P08 f) Warefifxed #P18 h. | N
a COr r espma Géadibniare 'waé Béviddpbdualimg watad@d e)dad ext@attbd/ 8ith iRl Bcoite2@3d 5BCHI).

5- Chl or o-The (cémbihatosrggmizepnabds-weké Hied OfNe2SIOK), andthd3 $oh8ts were evaporated in vacuo. The

3- (-4- Fésuerogingnofl vids urified byydolumi lehromaladraphyl an silivp gdl 28utdd@th’eByl acetate/isopropanol 9:1

6- Chl or o-@ntgiding # Ckovietasmined. ) The fitld-complayne: wheredinitatpd as its maleate from ethyl acetate. Yisld:
5-'Fl'uor o- 134!( JFPHI‘Qrd)‘r?o Phenyl)- 1Hindole | e, (0il). 30

3- (4-FI uor ol runyms mameu*av fslemingy dolmapq indpaple derivatives,ypere propared:
5-.Chl or 0-8% _ I -( n -dethy-4-pj 1ktindole; db, mp 192-194 *C,
3-(4- % 'ip W') 5}? ng P’W‘F‘H’a%?f"?é“ %&“ gty HEPIRSIYB HERSA'SY - 1Y %idol e

la.(.39. 3 ! °4 K2 03 4g) CuBr.
i =3 = in- -o - in 7
1 T e it
extracj.e t G 4
oo S hgl&%ﬁﬁfﬁ%%n ey shrelity s o ?’2&3’?%%%’“? s
act \uat e GaiubephenyMAREE Aid0fliaRe-ch A nemi r.m%%émerﬁ.haotees.cmwmﬁ -phi ch
was  Crystallriugmshehy®healiye{ -Nytb-[3b-BRpyinfdRbidin-244-138hy1ikbipbAdyl) I/ 4Gndble, | dkaldte
corresporu| mg1rsenmec. t he foll ow ng 1 ndol e derivatives were prepared:
5- Chl 0400-334-Flerbpanyierhaingi J1-[2-(Xrdetilimidabplidin-2-dr--ylattiph-epigdidy RIH-AGS: Lbérae.4, 45
3- (4- Fl uorp{9Ra08/tG.- 5-met hyl -1 - (4-pyridyl)- 1Hindole 2c, nmp 125-127 C.
5- Fl uor o-33é-fiporbpheuuiichesiygT-J1-12-2-ryrtolidiper- tiyllelhyi-4-bipdriduli [ éinduip, oxjste]4loma 320-12,
6- Chl oro-‘31g:4 fl uorophenyl)-1 -(4- pyr| dyl)- 1H-indole 2e, 194-198 C.
3-(4-Fluorophenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl}-4-piperidyl}- 7H-indole 4k, mp 172-173 °C.
45  3-(4-Fluorophenyl)-1-[1-[2-[3-(2-propyl)imidazolidin-2-on-1-yllethyl]-4-piperidyl}- #H-indole, hydrochloride, hy-
drate 41, mp 242-244 *C.
5-Fluoro-3-(4-fluoropheny!)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl]-4-piperidyi]- I H-indole 4m, mp 153-156 °C.
5-Fluoro-3-(4-fluorophenyl)-1-[1-[2-[3-(2-propyl)imidazolidin-2-on-1-yljethyi}-4-piperidyl}- TH-indole  4n, mp
143-145 °C.
s0  5-Fluoro-3-(4-fluorophenyl)-1-[1-[2-(oxazolidin-2-on-3-yl)ethyl}-4-piperidyl}- 7Hindole 40, mp 123-125 *C.
5-Chloro-3-phenyl-1-[1-{2-{imidazolidin-2-on-1-yl)ethyl}-4-piperidyl]- 1H-indole 4p, mp 155-157 *C.
5-Chloro-3-phenyl-1-[1-[2-[3-(2-propyl)imidazolidin-2-on-1-yijethyl}-4-piperidyl)- 1H-indole 44, mp 146-148
°C.
2,3-Dihydro-3-(4-fluorophenyl)-1-[ 1-[2-(imidazolidin-2-on-1-yl)ethyl]-4-piperidyl}-6-fluoro- 1H-indole  4r, mp
56 182-186 *C.
3-(4-Fluorophenyl)-5-methyi-1-[1-(2-propyl)-4-piperidyl}- 1H-indole, maleate 4s, m p 162-163 °C.
6-Chloro-3-(4-fluorophenyl)-1-[ 1-[2-(imidazolidin-2-on-1-yl)ethyl}-4-piperidyi}- 1H-indazole 4t, mp 195-197 °C.
3-(4-Fluorophenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethy|])-4-piperidyl]-5-trifluoromethyl- 1/+indazole  4u, mp
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3-(4-Fluorophenyl )-1 -(4-pyridyl)-5-trifluoronethyl- 1Hindole 2f, np

163-165 C. 5-Chl oro-3-phenyl -1 -(4- pyri dyl)- 1Hindole 2g, np 130-132 C. 50

EXAMPLE 3 (internmediates for neth g? B1

6- Chl or o- 3- (4-f | uor ophenyl ) - 1- (4- pi perld % 1H i ndol e 3a.

6- Chl or o- 3- (4-f | uorophenyl ) - 1-(4-pyridyl)- 1Hindole 2e (1.8 g) was o

di ssol ved sypscedic acid (100 mM) and PtO2 (0.2 g) was added. After "~ -~

hy dr ogenata @Riubreihedf)-1H1-2{3-@-@bp1)itnltezotdi-2bry By ilewiiF4-bibérid gL tifiefdmethyIFiéHadopt | c

acid 11 4vBROKEABE981 was evaporated in vacuo and water (50 m) was added."

The aci di c-Brerhais-{4etoraptenyifetel e [2ainiidrzaliie-2opiHyheid)intohridyBriittindele 4% o 1861R6LNG.

hydr oxi de and extracted with ethyl acetate (2 x 50 ml). The conbi ned

or gani ¢ prexameLE\Br e successively washed with dil uted sodi um hydroxi de (50

rr1) washed with brine, and dried (Na2SO4). Evaporation of the solvent gave
5 g of t(h@fqumeéf%ﬁ‘ﬁ*b%ﬁc?"ﬁﬁ an oil. 5 In a correspondi ng manner the

f ;Ol( I40\|I:M| {;g r"t!')[gg ?@Héaﬂt alr-lgul-ﬂ?gg'&zggrlyg " 3{9;)%/189 ]T\F/[S ?rng%‘olgl vg%eng(y&etﬂy]pyndmlum iodide 5a.

5O oory "%%{E? ”‘EE Lofigie ‘*ﬁ@ e R e
tle

5 Fl uor 0' d/pr uét cﬂ d dridah vAKB1a€703€G ooRight. This Gforded
& Fl Jyorg ridPinp 245-8Y |+ - -trlfluoronethyl- 1H-|ndole 3f (oil).
| oro- 3- %r&s esporiding miBhrieEihé d;ydvang inklote iderilalves wgle prétindd) .
6 Chl or 0- 3r[B44-Filiddspharipi}-6-msthyi- ﬂd—mcbﬂw:’]-ﬂemmd:ﬁo)ldm-ibhq-mdaazlmymu&m iodidd )5b, mp
3 &ul Fl uorseptepyl )-1 - (4-piperidyl)-5-trifluoronethyl- 1Hindazole 31,
(oil). 15 £F¥%fdMudropheryrsiritiomlonssthyl- 1H-indol-1-yl]-1-[2-(imidazolidin-2—on-1-yl)ethyl]pyridinium iodide 5c,
6- Chl or & 3ng»25bl*gor ophenyl ) - 1-[ 1-[ 2- (3- net hyl i m dazoi di n-2-on-1-yl)ethyl]-4
-pi peridyl]-1Hindole, naleate 4a. 20 A m xture of
6- chl or o- EXAMPLE Bor ophenyl ) - 1- (4-piperidyl)- 1Hindole 3a (1.5 @),
1-(2-chl oroethyl)-3-nethyl- 2-imdazolidinon(1.1 g), K2CO3 (1.0 g), KI (0.5
g) and rret(ﬁ'9¥1°<?/§obutyl ketone (100 m ) was refluxed for 18 The reaction

h.
acet at 7@25&5%8#%%% tte g AR e te B R i il B e,

the sol verf®s were evaporated in vacuo. The *25 remaining oil was purified

by col um Ch gf(ﬂg‘gifﬂu%n) r?en li ﬁ-ﬁin&? & lZL{ &MjIL E—oﬁ’-ﬁ JQ%Q yl]pyndlmum iodide &a -
acet at e[] SpBly 1089n|f1an olle /3 2) ) VRE added o0 GG
was preci pduh ﬁ'hén the eﬂfigvfs Svaptii&d Y lac@s Sldehdter (Y00ShNH! wad adde@, THa mixture
110-112 Q:btaln@d ﬁ&%r&&&m QlichBroMBRENE (2 % BEml).Othb Qurhisibd ioRft Phassbtiverekishidd veith
dexivat i VEagindR0E mblafd aied{iigSOs). Evaporation of the solvent gave the title compound as an oil, which was
6- Chl or 0- Juufiffkuf byustivamhéroralogrptylon Slickigdei @amal witli aethyP aciatelsihphd &t1hgohipinidg @i Per i
dyl]- 15 i thel®liamindh YieRip2.4 §.2npl84-158C; .30 6- Chl or 0- 3- (4-f | uorophenyl )-1 -1
- [ 2- 13- ( 2-ipraGpydspending amader the Melidwiagiindole gerijativdsyne}e- lzteqarep'e?ﬁ-ﬂiyiefw|-3i1!11-|ﬂli°rmmne')-
hydyg- chl Bpinssthyl-H3a8-Rtrahydropyritip 4263 hEde Siomp 98-100 °C.
3-(4-Fluorophenyl)-1-{1-[2-(imidazolidin-2-on-1-yl)ethyl]}-1,2,3 ,6-tetrahydropyridin-4-yl}-5-methyl- /H-indole
6¢, mp 129-131 *C.
4 3-(4-Fluorophenyl)-5-methyl-1-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)- {H-indole, maleate 6d, mp 168-171
°C.
5-Chloro-2-methyl-1-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)-3-phenyl- 1H-indole, oxalate 6e, mp 165-168
*C.
3-(4-Fluorophenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl]-1 ,2,3,6-tetrahydropyridin-4-yl}-5-trifluoromethyl- 1H-
45 indole 6f, mp 113-115 *C.

EXAMPLE 7

{method d)
50
2,5-Dimethy|-3-(4-fluorophenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl]-4-piperidyl}- /H-indole 7a.

Ammonium formate (12 g) was added in small portions during 18 h to a refluxing mixture of 2,5-
dimethyl-3-(4-fluorophenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl}-1,2,3,6~tetrahydropyridin-4-yi}- TH-indole 6a

55 (1.9 g), 5 % palladium on activated carbon (1 g) and ethanot (50 mi). The veaction mixture was cooled to
room temperature and the solvents were evaporated in vacuo. After addition of water the mixture was made
alkaline with concentrated NaOH and extracted with ethyl acetate (2 x 50 ml).The combined organic phases
were dried (NazSO¢) and the solvents were evaporated in vacuo. This afforded the title compound which

13



5- CHl or 0-'3- (4-fl uorophenyl)-1 -[1 -[2-(im dazolidin-2-on-1
-yl )ethyl]-4-piperidylj- 1Hindole 4d mp 171-174 C
5-Chl-oro-3- (4-fl uorophenyl)-1-[1-] [3 (2-propyl)imdazolidin-2-on-1-yl]eth
yl]1-4-piperidyl]- 1Hindole 4e, Em@474%5a39 %14 *C. 35
SChIor03(4quorophenyI) 1[1[ -(3-nmet hyli m dazolidin-2-on-1-yl)ethyl]-.

gl ?ir ::Fyl stal zed 'fr 3?; {)% m %88
thyl- 1 )
[y [2-] a(fgc rrg P azolld

$| éve%f};eﬂa%f;; hyl] 4- pi perldyl]«S-ne-f...‘;
2 ?y e e ’Mpn‘ Be

oxal atg 4ly-2 .dLZ@mH-ZZn- )e&i1}-4-piperidyl}-2-methyl-3-phenyl- 1H-indole 7c, mp 179-183 *

3-(4-Fl uolrro[pﬁg‘nyl ) - 5- rretcﬁgle%g{ b [%1 - m];t hpyl |ym dazol i di 'I?] -on- 1 yl)ethyl]-

4- pi peri gxAfrLE 8+ i ndol e, fumar ate 41, np 103-105 C. o

3-(4-Fl uorophenyl)-5-nmethyl -1[-[ 1- 2- (2 pyrrolidinon-1-yl)ethyl]-4-piperi dyI

] - I H i ndghtermediated fart raetitblis e lagad f1.20- 122 OC.

35(4- Fbuor ophenyl )-1-[ 1-[ 2- (i m dazol i di n-2-on-1-yl)ethyl]-4-piperidyl]-

1H i ndol @-{25%Dimathyl B 2-iupR@henyliE ] Hindpl-1 -yl]-1-methylpyndmlum iodide 8a.

3(4 Fl uor o henyl) 1- [2-[3-(2-p I)|mdazoI|d|n -on-1-yl]ethyl]-4-pip

eridyl] %p '3 %P@e'?ﬂ‘ﬂﬂ G@V"qx d'F’%l? d79 6.0 gy mothyligdide (6 ’EJ and acetone

5- Fl uor 011 0 J 1g £ '6?"1‘ "}'?9’2“‘(9 hey prgginitated propuch w3 per i

dy\]/ Ris . aace:orregs: nner om mdoe enval etlJ r phenyl)-1 -[1 |
-[2-3- ( | %9 mdo 1.9 ety jﬁ% msg'n? 53y} lg 1Hindole 4n,

M.143-1 . - -
5- Fl uor o- -%4’ 'uf’l @‘SP%) ‘rﬁ%?ltw IH.TdTI y(‘é "teg]%'gg'dlmug'l 'OG'ge ¥ y%sg e?hyl ]-4-pi peridy
I] 15,1 efasLedO. np 123-125 * C
5- Chl or o- 3- phenyl - 1-[ 1-[ 2- (i m dazol i di n-2-on-1-yl )ethyl]-4-piperidyl]-1Hin
dol e 4p, (hgmodd>- 157 C.
5- Chl oro- 3-phenyl -1-[ 1-[ 2-[ 3- (2- propyl )i m dazol i di n-2-on-1-yl ] et hyl ] - 4- pi pe
ridyl)- Bhbtbinrtgl-24-fidaophamyl)-14#methyl8-plpefidyl)- 1H-indole 9a.
2, 3- Dizhydr o- 3- (4-fl uorophenyl )-1-[ 1-[ 2- (i m dazol i di n-2-on-1-yl )ethyl]-4-pip
eri'dyl ] - 5- f4{&6Dimethyt3-¢iicwdpbenyli1!{+indeiy -y 3 -ne@RIp1rRiBiium, @dide 8a (3.0 g) was dissolved in
3- (4- Fl uesetipprich(7p ))5ndnPtQa\(0.¢ §) wisladdqdAifer bysipdgpnatiorpionwéalls ht]3-atd He icatelyst was
mal eat e Hioredipftfhe gptic Rt V*as@’apgaw Inotaguazand avatpl G mb pd. The thiisjobtained acidic

-2 mi eriytien peR ads alkaling (PH El"h‘iPP‘jeﬂﬂlaI?ﬁ sa@vm dydrgxide ppgd ?’ﬁ‘fﬁ%"d?’ oijwl acpfpie (2 T
195-199 x 5& mIBT g orgA h@gﬁ Erv uc ss| %@d Wu%d&é%*qdwnrpygow 0 ml), washed
t ?H"

ety M g Yant St 1 comppind s gn alpwhich £
% 030" % b e S5t Bl a1 O

acetate/ethano '8:1 containing 4 %

4407039 |e amine] an stalll tan IUT e
e'E ﬁyl[ l dgj !g §'ea‘ {i\%ﬂ N OgndGJN ﬁa{sqwfp]areél RS A aprdayl L4 0T om

2- Brom)- - re 1ﬁ-én %) %ﬁﬁffglldanon 1-yl)ethyl]-4-piperid
yl]ul—l-lgmlq_ e4¢, Np 194-196 *C. 5 EXAI\/PLE 5 (internediates for nethods e
and f) 10 4-[2,5-D nethyl-3-(4-fluorophenyl) -

1H i ndol grkeryibdiatds-tbranetriodigfazol i di n- 2-on- 1-yl ) et hyl ] pyri di nium i odi de 5a. A
m xt uwe of 2,5-di nmethyl-3-(4-fluorophenyl)-1-(4-pyridyl)-IHindole 17a (5.0
9) and 1Mgthylidg8tEdubryphpayh-5-methyl- 7H-indol-1-yllpiperidine-1-carboxylate 10a.

A mixture of 3-(4-fluorophenyl)-5-methyli-1-(4-piperidyl)- fH-indole 3d (6.0 g), K2COs (3.0 g) and dich-
loromethane (50 ml) was cooled to 0-56 °C and a solution of methyl chloroformate (2.2 g) in dich-

45 loromethane (50 ml) was added during 0.5 h. After reaction for further 2 h at room temperature the reaction N
mixture was washed with water (2 x 100 mi) and dried (MgSO.). Evaporation of the solvents in vacuo LI
afforded the title compound, which was used without further purification. Yield: 6.7 g, {0il). in a correspond- |
ing manner the following indole derivative was prepared:
2,2,2-Trichloroethyl-4-[3-(4-fluorophenyl)- fH-indol-1-yl]piperidine-1-carboxylate 10b (oil).

50
EXAMPLE 11

(method g)
55 3-(4-Fluorophenyl)-5-methyl-1-(1-methyl-4-piperidyl)- IH-indole, fumarate 11a.

A solution of the crude methyl 4-[3-(4-fluorophenyl)-5-methyl-1H-indol-1-yi]piperidine-1-carboxylate 10a,
(6.7 g) in dry tetrahydrofuran (75 ml) was added to a suspension of lithium aluminum hydride (4 g} in dry
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|mdazol i*dinon (7.6 g) and net hyl isobutyl ketone (50 m) was refluxed for
6 h. After cooling to roomtenperature the precipitated product was
filtered off and dried in vacuo at 70 * C overnight. This afforded 15 6.3
g of the title compound, np 215-216P 8479 03%BH correspondi ng manner the

fol |l ow ng I ndol e derlvatlves were prepared: 4-[3-(4-Fluorophenyl)-5-nethyl -

}Tg;ggg' : axygl dumd%%% q% %r% &a:&aj%.xm Qv?asbjiyigexg . gﬁf&ﬁlﬂgt’% R
de e precipitate
- Y' ]-1- [2¢% .| t éger. )oigg&)m/ tLJ)AWem Rirb Rab&RsbAlp v58uoy 2 Ro PRS0
f u WRict? w PRI s it3 tufratel oAV @RRGENIIA: 1.3 g, mp 170-172 C.
[1 [2 %I mda |n 2 on- 1-vyl ethyl]-l 2,3, 6- tetrahydropyrlgl n-4-yl]-
1Hi ndo e&aMpegiZZ 5-Di et hyl - 3- (4-fl uorophenyl )- 1Hindol-1 -yl]-

-[2-(imdazolidin-2-on-1 -yl)ethyl]pyridiniumiodide 5a - 30 (6.3 g) was
suspended @hidmbBRNGImethd®8) M ) and sodi um borohydride (2.1 g) was added in
three portions during 3.5 h. Then the solvent was evaporated in vacuo and
wat er (h0C-HAmissthajdeideridihe(4riivorophery!)Simettivh dtindates2ext r act ed wi t h
di chl'oronet hane (2 x 50 m). The conbi ned orgam c phases were washed W|th
bri-ne (100 rh )solalien off Bil4efioro methy-Ayffopireritdin/ Higdole i @6, Bbéﬂ?mﬁf @‘"{eh‘é 4tq)
conmpound &ad isthglamine (H§mh inydge WPY"PN%’H“?J?ZEHI')UW 'I?ﬁ?‘b 3001 g’ Hagtion
el ut deixiy(p tvas é?”l‘ﬂﬁ‘l '"tadf@t(%ﬂ"eq) ee%aﬂaqte W mitod °'93”'°

tr &l V I
tr |ke’t( hy15ath?Fé werv. yf3 g»j‘]é §' Qpheny 5-m %‘ % hg% ﬁéﬁ’?& q ?ﬁ”’i« yo. Th
q Ul'l thﬂ l
wa Um

fol I ow ng a#?f pensnon of aluminum chloride (5.0 g) in dry dlethyl
2, Q" Di rmt nde ( g) at 10-15 _°C. Then a solution of the crude
- et hyl - tEﬁ' H?o an/ &8 Hofikte dliihg 9B hldd@o-16-+C. The
3-(4-Fl re as oo ?or IWTEdoRE @ 'a IcQ bgth @il cbncentrated aqueous NaOH (25 ml) was

-yl)et hyI ]adaed Tﬁb iﬁorbﬁﬁcr B 45:6 Birereadiinand 18 doivant rgedpbisled i Vadub .0k Renfeiningngil was

129-131  (gisséhdd in dichloromethane, dried (MgSO:) and the solvent was evaporated. This afforded the title

3- (4- Fl uorgppany by apwilmméidybe §- (1- met hyl -1, 2, 3, 6-t et rahydropyri di n-4-yl ) -

1H ndol e, nuleate fd, np 168-171 C

5- Chl or & ExamiPb h3'1- (1- met hyl -1, 2, 3, 6-t et rahydr opyri di n-4-yl ) - 3- phenyl - | H-i

ndol e, oxal ate 6e, np 165-168 | C.

3-(4-Fl uor(mpmim)l )-1-[1-[2-(imdazolidin-2-o0on-1- yI )et hyI] 1 2 3,6-tetrahydr =~
opyridin-4-y é -trifluoronet % 1H 45 indole ga C. EXAMPLE - -~
7 (met hod dy-1&@.3Dimetg-tribjopidole ('h*mwe\fﬂc?p(ﬁrévmpj‘eﬂxb 51“_?“' ol 1

[2(|n?°dazolld|n20n1- I d 1H-| |
formate ’écﬁz fﬁ’"‘%ﬁ‘ﬁ' %‘ 8'}5?“"6” i ﬁ'j'r P qﬁ @)gfrlo)n i

=5

m—v-v

m S%t/ur e Ofdl Ith| a hloride, (3.1 @ e ‘_N s?m d fozr

Yo e A ??” ﬁo:@ﬁy“'m;m T
pal l adl um%f on SIIIC e? | gh 8 tlt mb&ﬁ& }eaﬁtated
m xture 5 ‘fﬁe Fitor Gotifd! I8! \gem SoeMRB 8 cevapor at e
vachg: Af t er }résb InB amt' thb fo‘ili‘@ngm&éfe%@am&m&re% kaline with

concentratgg 1--Sreld@ethAT4-Mberiby RS- BlborsphlyBbhethid- pi-idotérl 93b T azevizened
organi c pha§es vvere ried (Na2SO4) and the solvents were evaporated in

vacua. 4his afforded the title conpound which 13
EXAMPLE 14

{(intermediate for method h)
45 1-[1-(N-Methyl-2-aminoethyl)—4—piperidyI]-3-(4-fluorophenyl)-5-methyl- 1H-indole 14a

A mixture of 1-[1-(2-aminoethyl)-4-piperidyl]-3-(4-fluorophenyl)-5-methyl- 1H+indole 12a (8.9 g), K2COs -
(4.2 g) and dichloromethane (80 ml) was cooled to 0-5 *C and a solution of methyl chloroformate 29 g)in
dichloromethans (50 ml) was added during 15 min. After reaction for further 2 h at room temperature the
50 reaction mixture was washed with water (2 x 50 ml), dried (MgS0O.) and the solvents were evaporated in
vacuo. This afiorded the 1-[1-(N-methoxycarbonyl-2-aminoethyl)-4-piperidyl}-3-(4-fluorophenyl)-5-methyl-
1H—indole, as an oil, which was used without further purification. Yield: 8.8 g.
A solution of the crude 1-(1-(N-methoxycarbonyl-2-aminoethyl)-4-piperidyl)-3-(4-fluorophenyl)-5-methyl- 1H-
indole (8.8 g) in dry tetrahydrofuran (75 mi) was added to a suspension of lithium aluminum hydride (2 g) in
55 dry tetrahydrofuran (75 ml) during 15 min and the reaction mixture was refluxed for 1.5 h. After cooling on
an ice bath water (4 ml), 4 N aqueous NaOH (2.5 ml) and water (10 ml) were added, succesively. The
precipitate was filtered off, the solution was dried (Na:S0.) and the solvents were evaporated. This afforded
the title compound, as an oil Yield: 6.9 g.
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EP O 470 039 Bl crystallized fromdiethyl ether. Yield 0.2 g, np 188-190
*C. In a correspondi ng manner the follow ng indole derivatives were

prepar ed: P 0 470 039 B1

3-(4-Fl uorophenyl)-1-[1-][ 2- (|mdaz In-2-on-1-yl)ethyl]-4-piperidyl]-5-tr
i fluoronethyl-1Hindole 7b, nmp 182- 186 C 1-[1 -[2-(|l mdazolidin-2-0n-1
-yl ) et hyIEKAMPLE 18er i dyl | - 2- net hyl - 3- phenyl - 1Hindole 7c, np 179-183 * GCis
EXAMPLE 8 (internediates for nethods e and f) 10 _
4-1 2, 5- Dilmagttody) - 3- (4-f | uorophenyl) 1H-| ndoI 1-yl]-1- rret hyI pyri di ni um

| odi de 8a. 2,5-Dinethyl-3-(4-fluoro -1% pyridyl)-1Hindole 17a (5 0 ;

g), et hy ot Bienethyl- 1rﬁfs'd Fapiperisy 3(41 opfiepy m@hmé'aln@q!rs hydrogljoride(154.0r 18
h. After coollng to roomteI erature the preC| pitated product was 15

f il tered of ogthylizpirerigyll A flugropke 'Y') dS'e i4a rfz)g)’
17-219 ™° V a‘ (¢ H’n’B?‘“%' ﬁgb% Fe ’ f'
vver e pre 5‘%‘ | to r%:lm( tgm Jras@ tlle ixturp hyl acetate (2
- et hyf’ D m 50 Ere bnne and ned ( vaporatlon of the
4-] 3- ( éjﬁt@&rvﬁﬂ Q& {h t t B cllrgg p f:jndlb):ﬁc:olumn 1ro ato rap on sllica dl de
C i
8c, R/Arobhlorié fro C?E'!‘&w@ ya ) etﬁ%? Ig Uor 0 ys1 )-1

-(1 - rrethyl 4- pi peridyl)- 1H-| ndol e 9a 25
4- (2, 55 DExmmibgE 163- (4- f | uor ophenyl ) - 1Hi ndol - 1-yl ] - 1- et hyl pyri di ni um

odide 8a (3.0 g) was dissolved in acetic acid (75 mM) and PtQ2 (0.4 g) was:

added. Afmethodl)ydr ogenation for 2 weeks at 3 ato the catalyst was filtered
of¥es the acetic acid was evaporated in vacuo and water (50 nml) was added.
The t hus34{bfleirgpbenydritdicR-bydroxyethyl)-4euidetdyldmeltrs 1/ipddle, edakialtbne (pH >9) with
concer?@rat ed sodi um hydroxi de and extracted with ethyl acetate (2 30 x 50
The 0 h'F'QE' Aty drompagetatediy acetone pascdded gueangcid mip tole relitura pkH(4diaetonhany))-
hydrOX| d 'pe’!ﬂ&'éﬂélﬂd%? £th Gft oInK=Chs ﬁrq)éEF WQ& ) gtyyeoan leRpPraieof

SO

o rrpllsg1

Was prepgih a I::; 8 ra "gg as%ﬂ%ay qgéng‘lorggfglhﬁ%t Ive
1H-i ndol €n b:tmaéﬁg ZB)GandJE y&ﬁu aéH (1 ey (rhé‘ bredi % Q@éﬁ{%ret

g) 40 sefnbYikrate was dried (N22S04). Evaporation of the solvents afforded the title compound (42 g) as an 0|I

4- [ 3- (4- WhictowaPpained by Solii Bidmaldgrapfyden silcaydel RiRAI it 481 dcckdd BMainglL£%10a.

A m Xt ur gietByflanding).4rhb titéCdoMpdiad pledipitated@s isydxaldie frém Péons.iveby: 0.09 4, ipel@sec3d (6.0
g) K2CO3 (3.0 g) and dich- loronmethane (50 mM) was cooled to 0-5 *C and a
sol ut i onEXAMALEtAY| chl oroformate (2.2 g) in dich- 45 |oronethane (50 m)

was added during 0.5 h. After reaction for further 2 h at roomtenperature
th;p@eac»?5-§tmeﬂwb@-(ﬂﬂleormglyﬂaa%mdmrlfhndnbﬂéa (2 x 100 M) and dried (l\/gSO4)

Ev ration of the solvents in vacuo
2,5-Dimethyl-(4-fluorophenyl)- 1H-indole 24a (50 g), 4-bromopyridine, hydrachloride (80 g), K2COs (90

g), CuBr (10 g) and N-methylpyrrolidone (750 ml) were refluxed under stirring for 18 h. The reaction mixture

40 was cooled, poured into water (1.0 I) and extracted with diethyl ether (2 x 750 mi). The combined organic
phases were washed with brine (3 x 1 [), dried (Na2S0O,) and treated with activated carbon. Evaporation of
the disthyl ether afforded the title compound (29.8 g) which was purified by column chromatography on
silica gel (eluted with ethyl acetate/heptane 3:1). The title compound crystallized from diethy! ether. Yield:
20.5 g, mp 172-174 °C.

45 In a corresponding manner the following indole and indazole derivatives were prepared:
5-Chloro-2-methyl-3-phenyl-1-(4-pyridyl)- 1H-indole 17b, mp 158-160 °C.
6-Chloro-3-(4-fluorophenyl)-1-(4-pyridyl)- fH-indazole 17¢, (oil).
3-(4-Fluorophenyl)-1-(4-pyridyi)-5-trifluoromethyl- TH-indazole 17d, (oil).

the sol v "’B'Pts ’("?f °¥;§?’de d’@’% % Wi l?FP:r‘ig'f i ed
b | i |
oY 1 ohrler °" ¢ *“° %fl I and el Vs%@m z'ae&"v éas o S 4

s0 EXAMPLE 18
{method c)

2,3-Dihydro-5-fluoro-3-{4-fluorophenyl)-1-(4-piperidyl)- 1H-indole 18a
55
To a solution of 5-fluoro-3-(4-fluorophenyl)-1-(4-piperidyl)- 7H-indole 3e (2 g) in trifluoroacetic acid (30
ml) was added sodium cyanoborohydride (1 g). After 2 h reaction at room temperature the solvent was
evaporated in vacuo and ethyl acetate (50 ml) was added. The mixture was washed twice with aqueous 2 N
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afforded the title conpound, which was used without further purification.
Yield: 6.7 g, (oil). in a correspond- ing nmanner the follow ng indole
derivative was prepared: 2,2,2-Trichloroethyl-4-[3-(4-fluorophenyl)-
1Hindol -1 -yl]piperidine-1 -carboEPaé®® 088BY o0il). 50 EXAMPLE 11 (nethod
g) 55 3-(4-F uorophenyl) 5 rret hyI 1- (1 -met hyl - 4- pi peridyl)- 1Hindol e,

fumar at e 11 n e ;
43 (4118 @ d oo fhiseio V; *Y BPRATh A Yoo PERE B8 gr%a»-::m
(6.7 g) i np'a?y TZ '°" suspen3| on of Ii th| um-.

al um num h¥ Dk a" 5‘! f d inG. @ ‘%‘T‘T H& ang '
during O, 5 %o- react on fii Ir!t“uarze {R‘/as r Ptg fqﬁé{ ter coéq

on an ice bat vvater (5 M), 6 N agueous NaOH (5 m) and water (10 m) Were
added, sucegmhpiglyg. The precipitate was filtered off, the filtrate was
dried (MgSH) and the solvents were evaporated in vacuo. This afforded the
titl e conpmisttedi@istonmetioddb) Whi ch was precipitated as its fumarate from
ethanol woYield: 1.4 g, np 170-172 *C. 5 EXAMPLE 12 (internediate for nethod
h) 10 1 - j-Aminp3-(4fidoreplesniiy$-nethyl{Ji+indele d84d. - 3- (4- f | uor ophenyl ) - 5- et hyl -

1Hi ndol e 12a. A solution of 3-(4-fluorophenyl)-5-nethyl-1-(4-piperidyl)-

1H-i ndol e 3d tertdiyioyd Gefc@tven irtde [tea saution of) 3-(4qfigpraphenyb-Fryvetimir Hiindolp. 15 (15 )
i n N-net hy8yy I UERGN\Frain ‘1‘255 ﬁ1'5h°0va§“s|ﬁ%’1§l°édf Retasgign lydrexylamingrO-suiphengted AMFon
m.XT ur e ’@va@ Uﬁﬁ' By a‘i'q‘t'P’b °f "t t°’éﬁ’13 569? t? aetsewsw' PfH’yﬂ" °€t"‘m}’f° Q¢ H’P@P"“{ @'

200 -
r|et l\'ﬂf’g 8'5 g % (?%/’a ') °°° i l"t e
T?‘I ari ngts eﬁ yﬁ ﬁ% .ef ?}% ﬂy? m j ctoha

as an oiy)
suspen5| on \g@ a um am ¢ }OI’I dfrgf %lgdry et?t%25 et her (200 nt) was

added |it higxkmeewgl num hydri de (5 0 g) at 10-15 C Then a solution of the
cr.ude -.cyanomet hyl conmpound in dry tetrahydrofuran (300 m) was added

dropwi se dpsetadb. 5 h at 10-15 *C. The 20 reaction mixture was refluxed
for 2 hascooled on an ice bath and concentrated agqueous NaOH (25 m) was
added. Thes3s{4muogphengl)-5-alothgl-1Wemethyipipdredneieli)ofHfindalectod.he sol vent evaporated in
vacuo. The remaining oil was dissolved in dichloronethane, dried (MySO)
and the sol vania midwe et/ bgined-@duordihpnylrainfedybiétindojectSa (1t 4) @nd olrpnouPlomih wascaddas | .
Yield: 18.959% gsperﬂmnﬁogumymrc&nggﬂg@ (h§ mi). After reaction for 15 min at room temperature a

1- 1- [ 23q 3schution plelipis2ichioiptaybmsihyianias KR4 p)- in-t veme raglyAded Jlqwly. gnd tbe GX p@S) 5
- et hyl - 1|_Fefltﬁ(aq)10é3 j}3lgter nglup 1 F1omt tprpReralire, the solv ents were evaporated in vacuo and water -

1 ‘{~Z (2- arﬁ"Hg’é? t) F ?"B acted with ?‘Fﬂd‘i ﬁ fhayrpmibiped;oraanie B“as‘isza
0 1 l h d W

| n di g%}l o’\g 'ﬂﬁl ] 'gq ‘g" "}aoseq"f”ﬂ% 'éeefmﬁ%%%‘g g I;g

tenperaf’ure e reace: KU e A SPWas ed W|th wat er and dried (MgSOH4) .
S EXAMPLE 21

1-{1-{2-(3-Acetylimidazolidin-2-on-1-yl)ethyl}-4-piperidyl}-3-(4-fluorophenyl}-5-methyl- 7H-indole, oxalate 21a -
40 (Prodrug).

To a mixture of 3-(4-fluorophenyl)-1-[1-{2-(imidazolidin-2-on-1-yl)ethyil-4-piperidyi}-5-methyl- 1H-indole
4g (3 g), K2CO3 (1.3 g) and toluene (50 mi) was added a solution of acetyl chioride (0.6 ml) in toluene (5
ml) during 10 min at 0-5 °C. After reaction for further 18 h at room temperature the reaction mixture was
45 filtered, the soivent was evaporated in vacuo and ethyl acetate (50 ml) was added. The thus formed
solution was washed with brine (50 mil), dried (Na2S0O4) and the solvent was evaporated in vacuo. This
afforded the title compound as an oil which was purified by column chromatography on silica gel (eluted
with ethyl acetate containing 4 % triethylamine). The title compound precipitated as its oxalate from
acetone. Yield: 2.0 g, mp 233-235 °C.
50 In a corresponding manner the following indole derivative was prepared: 1-[1-[2-(3-Decanoylimidazolidin-2-
on-1-yl)ethyl}-4-piperidyl]-3-(4-fluorophenyl)-5-methyl- 1H-indole, oxalate 21b, mp 175-176 *C.

EXAMPLE 22
§5 Methy! 3-(4-fluorophenyl)-5-methyl- TH-indole-2-carboxylate 22a.

To a solution of p-toluidine (119.4 g) in conc. aqueous HCI (575 ml) was added a solution of NaNO; -
(84.6 g) in water (500 ml) at 0-5 *C during 1.5 h. The reaction mixture was added in one portion to a
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Evaporatioh of the solvent afforded the title conpound as an oil which was
purified by colum chromatog- 35 raphy on silica gel (eluted with ethyl
acetate containing 4 %triethylam n(e!). The title conpound precipitated from
ethyl acetate and was recrystal | i EB# 47002 Blethyl ether. Yield: 0.8 g, np:
106=108 C. In a correspondi ng manner the follow ng indole derivative was -

prepared: .. e .of methyl 2(4-fluorobenzyll-3-oxosbutancate (250 g), KO watgr (0.5 1), ethanol (1.26 jand . iriEss
1-[1-] 2- <§e ; i@ﬁ%hm&é&ﬁ%@ﬁﬁ@ﬁg -Mé&aﬁi@; gcr?%-,ﬁ&hbi@ rngﬂﬁsérgeé} R Mt
hyl-1Hin & y?e (er@”_ 'c% ine rga4\ pél vJthe ' GaldF 'I?Lr% rf8d (@&&Qd h) .
45 1 -] 1Evaporatior_1 of the solvents afforded the crude 4-tolylhydrazone of methyl 2-oxo-3-(4-fluorophenyl)-pro-
- ( N- Metshydaneae? @305 Shtit lwks Geol Wi tehhbSpubificafidnlior opheny| § B2 met hyl - THF 1 ndol e
14a A m XA Higurd bt the crude hydrazone, methanol (2.25 1) and aqueous HaSOs (100 ml) was refluxed for 18 h.
1- [ | - ( 2- atHen@Rfidn)thixtard wid @oled thyrbdm Bmpératine ad & pdtedt YHe)sollentsBicltydvapblitddiiol edceo.12a
(8.9 g), @S obtalndd 2ohgidpn amcodisd bl ®©r OrBd iha pescipBfbdrdompaad weotileed off @nd dfed* C
and a sol evbinight in vaavetah§d ° @ Yielk tH0qr mati$1-158.°8. g) i n di chl oronet hane (50 m)
was adeaedindairgorgspdrisiingi manndf tther folleydngt iingiple f dariveftivast were eraredt MethaimSichlonpdriet ur e
the so riaweehenyl- tHiirdolercathoylaigad®hatp 1G4t1H6 Weit er .82 X 50 ml), dried (MySOH)
and the sMetudprflvoreds(tciuerophamyliifingolpg-corhexylate. 228i (@-af f or ded t he
1-[1- (N nﬁ?‘%i‘%&f&’P’B@!ﬁW‘l‘ Hadoler?aratomyf 9-%9'»;1?%@#11&%%3-- 3- %4-f | uor ophenyl ) - 5- et
hyl v | H i Yooyt &t4-flugroghenyl): ’_tlffﬂ et dﬂgﬁ?? RS Aee MRS Farificati on.
Yi el'd: 5. Moty SRNQBPRhenyl HipdopirFap ity 22 i
1-(1- (N nsgm gr bonyl - 2- am noet hyl ) - 4- pi peri dyl ) -3-(4-fl uorophenyl ) - 5- net
hyl’dH i ndol e ? .8 g) indry tetrahydrofuran (75 m) was added to a
suspensi ' Q"aldﬂ?l ' : L in 55 dry tetrahydrofuran (75
m ) dugg ﬁg"‘%sﬂ“ﬁ and @Jﬁﬁggﬁ'%% é-rr%@toﬁy%éegav?/gs refluxed for 1.5 h. After
cooling on a§ainburdataboWabfum Hyditle)suspdnddndiivinstal il (826)d) (which will extratid whR b9 !
(10 M) wwepBnerdateely iGdRARRKMaLE0. mWe daterd slutic & NaRAzoyl 8-hekezl(4ailidrobehdvg!)-
sol uti on anmifie (120 @l in Big A&iMydralnsh (SDE nA)OduMAND.S HABIr 2D eF dipod bah)e Aiter ihih snethliif Br ded
the titl evrannpaae (i)t mh wasadibd during20.8l h a6209° Giflice béth) and TP niktule’ SasGBedBdr dndthdvPLE
15 ( metshdebuh Yhebsolvants werp Bvapdrated in vacuo. The remaining oil was diluted with methanol (250 ml) and 5.4
, 3- Di met h\y [sediummethelisiedn mgthgnolBTH ik wascaghigd- @rofully. fAferdriog Inenpytbrppefatyre thh pbivedtst | nd
ol e, hyd r weehbvaparaied ipygeuoangjwates (.6 fas added. The thus obtained mixture was extracted with ethyl
1- (1- ( N- masetatg| 2 ¢ BA% fored e pombi Pmanieynhyses-“e@- vashrsk B'th’ | and Slripgh (NRg P H- | n
dol e 14a ‘v@pagftion j’fé'ﬁerﬁ?b’e'lt%'ﬂ_d’?%ﬁ&'g;éd;Zr.‘elt'tgm%ﬂ?t\“wwag &%'g‘gy%cqw@mam
i sobut$A 7] 4 ¢ilica 89 Gltgd Wiisetml Pipds 18 3nC cgilizpC EBPPRIRYe Beld: 58 e mP
t enper at ul& 'R %r (100 M) was added and the mi xture was extracted with
et Hy‘r ac m,l_ég 10 x 100 m). The conbi ned organi ¢ phases were washed with
brine and dri e ?NQSOZL). Evaporation of the solvent afforded the title
conpoupnd ASH il ' | | §4,€d by col um chromat ography on silica
gel o e%ut%tsjol\?l\ngtthﬂ 3é?’%@£"é‘2‘?2’5@7”éﬁ‘§'no| 4:1, containing 4 %triethyl am ne).
The %t | e CRERGIAY: WaSrdRhd§ikddidn g@%),aﬁtolylﬁy%ra@ armgb.grgm tidtBrHo Qi 8Yrhi) in
et her. Yigafol 600 Hi)Ovas MM 1838 h. the rddetida/iidith fad Eooled ™S tdmperature, the solvents
3- (4- Fl uoveapbiapatited i vabdo an valdy (50O Xy aiab dlided 4o 1hb Pdrfainthy lo]l.-The ik BYthined mixture
1H i ndal eyas@xidc@at evitd 6yl a2élate (2 x 250 ml). The combined organic phases were washed with brine and
dried (Na2S0.). Evaporation of the solvents afforded the crude 4-fluorophenylacetone tolylhydrazone (100
g) as an oil, which was used without further purification.
The crude hydrazone (100 g), ethanol (700 ml) and conc. aqueous Hz280: (40 ml) were refluxed for 18
h. After cooling to room temperature water (0.5 [) was added. The thus obtained mixture was extracted with
45 (2 x 700 ml) ethyl acetate and the combined organic phases were washed with brine, dried and the solvents
were evaporated /n vacuo. This afforded the title compound, which was purified by column chromatography
on silica gel (eluted with ethyl acetate/heptane 1:4) and crystallized from heptane. Yield: 75.5 g, mp:124-128
*C.
In a corresponding manner the following indole derivative was prepared: 5-Chloro-3-phenyl-2-methyl- 7H-
50 indole 24b, (oil).

0
t

EXAMPLE 25

6-Chloro-3-(4-fluorophenyl)- 1H-indazole 25a.
85
To solution of 5-chloro-2-(4-flucrobenzoylaniline (5 g) in 6 M aqueous HC! (25 ml) was added a solution
of NaNQ2 (2.5 g) in water (5 ml) at 0-5 *C under stirring during 15 min. After stirring for further 0.5 h at 0
*C a solution of SnCl, (20 g) in conc. aqueous HCI (25 ml) was added. The reaction mixture was allowed to
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A solution of ethyl bronpacetate in acetone was added during 15 mn to a

m xture of 3-(4-fluorophenyl)- 5-nethyl-1-(4-piperidyl)-1Hindole 3d (5.0

g), K2CB (2.5 g) and acetone (100_m) é m t enperature. After another 2

h the sol vents were evaporat ed, vva'FPP"\-/@ 3401§ﬁed and the m xture was

extracted with ethyl acetate (2 x100 m ). The conbi ned organi c phases. L

washed wi t atdd I t@t“gerﬁy f ?g%e pleliAHRR s fikered &t A s8bpehded |§Q|N/&filéous -
af forded t\18Cik sJEﬁén -dichidRFrBIREHR WA Jadded 18 B pletipitate. The thus obtained i
| H i ndol - Ig)tidh-whs Wadhed with BHAG B 58,)0Rvapdlibe i HPBverietioitiod (ROl dotibbRer ~
purificati®pg) A ol WhitiWas @bediwiRout fukikbe piraitdip. ester (6.0 g) in
t et rahygr q;f, ug acrarrgs'é&dmb) mivsr &@dedloviiy andsaRpaaratos wfs prepdned M-@iFwonophenyl)-5-

hydri de ( Lyifo@hethf)18uindadomt2embgnr of uran (50 m ) and the m xture was refl uxed

for 1 h. After cooling on ice bath, water (1.5 m) and 4 N agqueous NaOH

(1.5 mM) vexwreeld@d. The precipitate was filtered off and 30 the filtrate

was dried (Na2SO4). Evaporation of the solvents afforded the title conpound
(4.2 g) 1eas2-Brome{4-finproptienyiicis4piapridyy- é’dt'"ﬁi’e 3 um chrorrat ogr aphy on SI lica gel
(eluted with ethyl acetate containin

19 %trjeth ?mn’? %tl 4
conpound preﬁl"rj’F“E’&Pb%lz%§'°'i"?’%°“l¥kﬁpéff’§ W@B%‘g'é{ {rdoidy! f TE? ool (gf) '83
* C, EXANF’Y_E°T?SUW"2' £1-phAed h?‘t'lf‘ Hen Y é'xe B)fy er &91 ole
5- [5° t{ o @ precipi wags tred o7 xo t a aﬂe
e S S 7
(750 ) Vﬁ% Ou‘/X% REg dr (150 wa heatdd 40Tb$orr3@@fﬁr{ TR redtidH fo@r sWas
COs.J(ed PG bamwsmmeerva;foam@ i1 Yaceh dro et kiR bilWab Bdddl 8ihi\sbetsté (58 mi)(add the 750
The piREd QoIHiBR whs W3ReiCscAABYivaly WkR aidr, WIN dyubdib NeOK| 3ndbrihe. IEvapothibredt
(Na2304}o atﬂéisa’lv@ﬁéaﬂdjeuftﬁehu@é&ﬂpmhedarc@r(nggy Evaporation of the diethyl
ether afforded the title conpound (29.8 g) which was purified by col um
chromat ogresamprLeazrsilica gel (eluted with ethyl acetate/heptane 3:1). The
title conmpound crystallized fromdiethyl ether. Yield: 20.5 g, np 172-174
C. 45 | BiClalora-04-fesrophedyriemetah il [243n@-pfopyllineidazpiigin 2raad hyethyilct-Rineddyld/ffindole
deri vat pve®aner e prepared: 5-Chloro-2-nethyl-3-phenyl-1-(4-pyridyl)-
1Hindole 17b, np 158-160 C. 6-Chl oro-3-(4-fl uorophenyl)-1 Eeﬁ]y’rl)x_rplpg'}alyg_

1H i hdazol e NE""“‘("OPW P-(4-Bugropheny|y§yms Ie1 11 [3-{2-propyl)imidazolidin- on-1-y)
- (4- pyr i dy[Hindple 4y G102 dmetivisyiphoxigie, (.59 @"i?ﬂ"“ HREN magr wa&ﬁﬂg ‘%§ 1§C

(et hod c)® “3‘"3’”} s b “’é“”iﬁ ?r"ﬁﬁ ombxe 0’5523.‘; 4243h USlo dtHod with 4 N

o“’

1H i ndof% ’I’%P _
of the solve t h was urified by column chromatog-
5-f1 uoro- 3 QPUF al |ca rghlglﬂ?{:g mhtqr'\ /rié(a l%%tlt 3 ound which

t r‘kIJI uor Oacr ;all% om d| et r)Yl 4? Lé'm Cyano Or O After
2 h reacti nperature the sol vent was evaporated in vacuo and
ethyl a tﬁI, WE&, mcm\_/a@s%lded. The m xture was washed tw ce with aqueous
2 N.16 EP 0 470 039 Bl sodi um hydroxide (50 m) and dried (Na2SO4).
EvaRor ati on ahe édiposiat Mamy inveftiol #6reé Qesifl firowell @gtogrived ardurelzble prothalisC Thowdstsoreraness
used W t howhiowk dhd the respitsrard gicsatin i folldiigg Thblelt. Fhegwdlidinbyn 5HTh astagboists e@pssmjarmlg
manner t heici tdobeawengndlutiddinahediests fordomp@isoe@rgosepar ed:

40

INHIBITION OF 3H-KETANSERIN BINDING TO SEROTONIN S »

{5-HT2) RECEPTORS IN RAT CORTEX IN VITRO

45 - By this method the inhibition by drugs of the binding of 3H-Ketanserin (0,5 nM) to Serotonin Sz (5-HTz2)
receptors in membranes from rat is determined in vitro. Method in Hyttel, Pharmacology & Toxicology,
61, 126-129, 1987.

Procedure
50 :
Male Wistar (Mol:Wist) rats (125-250 g) are sacrificed and cortical tissue is dissected and weighed. The
tissue is homogenized (Ultra Turrax, 10 sec.) in 10 ml of ice-cold 50 mM tris buffer pH 7.7 (at 25°C). The
centrifuge glassware used in this step has been rinsed by sonication for 10 min. in ethanol. The
homogenate is centrifuged twice at 20,000 g for 10 min. at 4°C with rehomogenization of the pellet in 10 mi
55 ice-cold buffer. The final peilet is homogenized in 500 vol {(w/v) ice-cold buffer.
incubation tubes kept on ice in triplicate receive- 100 il of drug solution in water (or water for total
binding) and 2000 Ll of tissue suspension (final tissue content corresponds to 4 mg original tissue). The
binding experiment is initiated by addition of 100 ul of 3H-Ketanserin (final concentration 0.5 nM) and by
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cI_r'o 3. (4 fI uorophenyl) 1- [ -[2- (i mi dazolidin-2-on-1-yl)ethyl]:4-pip..
S-met hyl~1H i ndol €-18b; nmp 5 . 180-185 AC. EXAMPLE 19 (i ntermedlat
thad b): 10 1--Ami no- 3- (4-f |.gprongro®3g B1- 5- net hyl - 1H i ndol e 19a
siimtert-butoxid (7.5 ¢g) was added to a soI utlon of L
f Fuor ophenyl )-5-methyl - | Hindole Ic (15 9g) in dur| n 15 mi.n_at
.4 gikomig tiee taibes rea 8T @hwasdr bpibt Aftesinenbstion fr 8% I“a’ﬁ? ﬁ%“m?sﬂﬂ dar yaEuuRy;
epar e@- mwmddmrougbml@ﬁnap(ﬁ%sfﬂ?@rf?ﬁ By - %lf“B?ﬁ ‘He 'Wse% f"q) %er
| axerithvee -poured: b Hhorilters.aBegafer: a(;j{’sl ¥ PR Al ol for O
‘Aoleted ins boyning -vials gndst ol ofmpré’P" |s dee t;;g“&r”e
m'dmkmmtomhe@stgm?ebﬁ'f‘ %t ’:g ;—Jg, ,,gfﬁ
nedeantinanPreciin sedeo \'ﬁe?b@"lﬁ}éé’ﬁe*d {’)er T and dri ed S
of) mlaEPH or ati cgn of . t. %ﬁ &PJe co%e&t&{uglgq Jrﬁb‘% cweésjﬁi %%@%@W' ch was i

;,_ed F‘U Phpbinen@ ta\estaitieg’ 20"

am ﬁ-}f rrRH% QEJBéh&HﬂﬂBn at Which ho bihdidg § S0NRE N
I | | Qéj nonspecmc binding in the presence of 1 LM mianserin: :
Yoo n BoCHriae krard iNBw &nglani-Nudiédr, spebific @ctR0:80- To a

- 3- 4 fI uorophenyl) 5-met hyl - 1Hindole 19a (1 g) and
8 Wwas added a 50 % suspension of sodiumamde in x Ienehgl 0
Aﬁt ﬁimmmt OOH-$FIPERDNEBINDING TOCRORAMING B2 SEGERTQRSIY RAG ICORPUS, B'F'ATU
ol:s(-2q¢ pfraooet hyl ) met hyl anmine (0.8 g) in toluene was added sl owly and
ture was refluxed for. 3 h. After coolin to roorgte the
e

nt's: Wesyethie \nastron atteciohibiion \bal sirugs ahthe \higgiag of 'PH‘P , l\ﬁhéture S
T ‘dogemthe\ii-2 fecentdns/in napmwbranescirorpratcorys slyigtung jg fetopping 'HS rgagn I C

Seo b idyttelid ke Na NBIPRfom tfa |5 ~38220198% 1 the solvents in vacuo afforded ...
e corrpound ‘Whi ch was purified by colum chromatography on silica .
utPeagedfg h -et'hyl acet at e/-et hanol - 4 1 containing 4 %triethylam ne) 35.

et al'lized from he t%?{' 8‘% are %&2' L05-14Q8 is GisseRdd ML Ipighdd.
€ Q

- e % meWk— haﬁ-wﬁerbi-llmr(apheh
fissye fs; “H’B?ﬂ:@'zedo(L o) rrMﬂ at 4°C @wmdﬁouér&aﬂn‘n ofthe - = 7
iy 9 i oottt et ] e
? k éil re veaﬂ!l ull ©f &reg) onitibl inntvaterviarswaes dex dotal .
O'ﬁ"b,]‘dm gs&es r@inal fisSud dohteiiearreishontd o 308 Morrgigind tissue). Ere. Q 5
&;#e%erft&? lis .i\tiét&hw adlifBorNofalbo DG Hispipgiane dfinak concehkeation B8 nMpand by e
Shol thdel §F £8% - Ctv€or B&th.\Agtat inasbatioe foaplomiat thelsampley arefillerechendervaguum . . ..
' ﬁ-d\d@d\an Tre filtbre 251 rom) b wbdsiard dnsedyith Sumb lerepidypyffer ‘ﬁ'?"?hne ..
féi'é kh%ﬁi pzd‘rlibﬁ » finsis] Thixeation theciitiors \eres wasteshwitad & & fP‘rPf\Pél@i: Tho-fiers A;Le'
ded dideed i édukting oniscand ct @isof cappropriatevisintiiationaiidy@ 6 Piceligoryy 'l?ﬁ (?f " T T
B30 Ghaniigforoinh aridl stocage Gk I e ek dhevgortent et gipaciyits s dete Tk %:Bff .
>t iyl advumiag. Spetie: tindingds emmmmuwet@p ﬂret'&t@amf&sb"ldt"g iy 3|°%?f°é‘°? fom :

ue &T-80TN. 2:0 g, np 233-235 " L ESPONALY s SBIH SFe b

C. I n
cslete o\ jrh of oncentra ons drugs'coverl
[ 2 ?3| g@ap;;meqqlhmggg |tWaq%qau r‘gp % tl:gccf::entratlon on semlloganthmlc paper and the best fitting .

P S i SRR .
: }-§ipe ﬁ'\ ersRam fnk aﬂﬂﬁl eRyidny - SpediiRtadity 15-25. o




‘sol ut i

of met hyl -

.2 h_.at-
: e‘rhsELGZ X 2 I)

Wl on- of p toIU|d|ne (119 4 g) in conc.

on- of .-NaNQ2

(84

et: hanol

WasCom;mﬂmm t hout

e, nethanol (2.25:
reactl on mxture.

; _.._Ihy|
h_I 3 (4-f
BN H3: (41

i n|-m-ner al
ahydr.of.ura4] (250 m)
44f 1 uorob onyl)
b hat 2
jfduring 0M5 h at 20| C

| (670

ed  or gaf
poration off:
ified by cd
ate/-hept ar

vaporated in
_hus obﬂﬁlned

-fner e evafi@rated In

Vvacuo,’

5 qu0'

= 23 I\/btﬁl 6- chl or

REL T8t hyl arl
c¢tion m xtd

and, t hegpr eci pi t at
Jat 60 * Co Y
manner ffe fol | owi
AL f:1.uor ofpthenyl ) - 1H
0-3- (4- huor opheny
uorophenyl )- 1Hin
uorophenyl )-5-trif
15 Met Agl 5-chl or

boxyl ate 23a. 20 T
il (52.5

‘an
*C (i.ce-b

25 hourgmThe sol ve
bd Wi th rxethanol (2
m ). was fdded care
Jevaporatded in.vacu
re was
i c phases were was
the sol%ents in v
| um’ chr4mat og- 30
e 1:3): crystal
35 2,5-Di nethyl -
f I uor ophfinyl acet ong
ine (16%uM) in et
re was cgpled to r
vacuo and water (5
m xt ure 4% :

6a
6b
6¢c
6d
6e
6f

7a

tracted w

6 g)

act i on mi'xture was added.Emo qre039Bt i on to a 17

2-(4-fluor obenzyl) 3- oxo0- but anoate (250 g),
(1.25 1). and.ice (2 kg) under stirring. Afte
roomtenperature the reaction-m xture was_extra
The- conblned organlc phases were washe

aqueous HCI

" 2-'0x0-3-(4-fl uoro
fdr-Ketensegn Bindingat i

1) an_qbsgq,\wous H2S

vacuo. Th® thus ob
ed conpoygd was fi
ield: 1 )>9, np 15
ng i ndol € derivati
ki ndol e-®Zcar boxyl
| )-1H -ig4gol e-2-ca
dol e-2-c Eboxyl ate
| uor omet Myl - 1H-i ng
0- 3- phen¥b- 1H i ndd
0- 3- (4-fpgor ophenyl
0 a mxture of a 5(
f9) (whi ch"was extra
was. .addéd a sol uti
f [ine (139 g) in dr
ath) After 1 h net
(ice Bdth) and t
Nt s wer e3@vapor at ed
50 M ) a 5.4 M sq@
fully. After 1 h at
b and waer (0.5 )
th ethyg acetate (
hed wi th.brine and
acuo - af forded the t
raphy ol4silica ggl
i.zed -fr@m hept ane.

B- (4-f I.us%rophenyl)
(60 g)%° 4-tolyl hy
nanol (00 ) was

bom t enpgrature, th
D0 mM ) vva1$ added to

2.8
3.8
1.4
4.4
9.4
3.6
3.4

bhen
HH-

icted wi

sot veIIL S dl g ur ue ,'-_*

te 224410
boxyl 88, 22c,
22d,
ol e- 2-car boxyl ate
l-e-2-c oxylate 2
)- 1100

(oi

(575 m) mas.,',
i'n.-water (500 m) at 0-5 *C during:1.5
EP 0.470 039 Bl

KOH (220 g)

D (10sprh was ref

ai ned sf‘gl ution was| .

tered &7 and drief . .
|- 155 * 4@ 10
es vere prepared: NMethyl .
mp 184- 186 T

inal =

48-150 oc}’

% sod #{;n hydri de
on of 1¥%benzoyl -

y- tetr@dgydrofuran
hyl 2-

he m xt

di um mggdroxi de in-
room
was a

dri ed

itle Co
(el u®

Yi el d33g3 g,

1H-i qg&l,e 24a. A

2S04). -

dr azin HCI
Lefl 42080 f or 18 h.
solyends were

6300
710

- 320
32
1000
440
6900

dry hept g

ound, whidh. _
Wi t h ethyl .0

t he resggi ning oil.

onpacet at ¢ {103
e was stifred .. . .
in va8¥d. The rengi.ni

erat.ure- tthe=
d.. The thys-
2 x 02880 1) -and t hg-::

(68. 8- DRI

-2



 0| I
09,

ext

racted with ethyl ac

700 mM) and c

Qrgani c phases wer.e \
i n Ve@mpeUTthi s af f.
chr omat ography on si
drystallized fromhe

\iashed vvrth bri ne,

é’tate'('z' X 250 m)

" whi ch was used vvrthout further purification.
et hanol
h=_ AfteerBELnr(gomtmurechmterrperature water (0.5

onc.

ddi
riKetansenin Bingingo g
lica gel, pml uted wit
tane. Yield. 755 g,

utttr Spizppearid
h et hy,

" The conbi ned orgahie “-
Evaporation of the " """

|) was added. The it:

ed and the soIvent

olBindingy i li
?ﬁﬁt at e/ hept

. 124-128 C In a

The crude hydr azor_re
aqueous H2SO4 (40 m) were refluxed.

ied -

ane . .

’suspensr ot}
-Ihb.&t hus - g
Evap-or atid

and tet

-|(4- fI uor
ghl or oet 180 4-[ 3- (4-f
J-yl'] pi pes.

|ng manner the foll
- phenyl - 2gnmet hyl - 1H
-(4-fluorophenyl)- 1
- (4-f 1 uo@@benzoyl ) ar

. 50 |ndgl

Wi ng i ndol e derivati
24b, (oijl
Hi ndazol e 25a. 55 T
iline (57 in 6 M3

ve was prepared:

o sol ution of
gueou

). MBLE 25

(25 ni)

lution ofggNaNO2 (Z.q g) in watger (5 n) jat 0- Bghounder stirrfng
m'-n.- After stirring|for further 0.5 h at lution of 9n€l-2
{conc. aqg,@ous HCl (45 n1)_._wa1_s7 added. Thd reac%gﬁﬁ m xture w

EP G|1470 039 Bl {heat to w@mtenpergture agdpafter 0.5
e was filtered off gnd suspendged in 2 Njaqueou NaOH. The _
was fil%8red and di chl or'orreg ane was added to “THe-precipitafte.
bt ai ned 18pl uti on wag washed @3 h brine gnd dri &60( MyS04) . -

ol vents af
But further

n of the
used Wi t"ﬁS

155

i ndazol e 2
henyl ) - 1-(

i,di ne-1-car
rachl or onmet hane (60

forded t t|tIe corr
purifi cgeq
ive was aﬁepar ed 3-
45b, (oi 1) MPLE 264
4- pi peri (4'y - 1H i ndgl
I uor.ophet@y| )
boxyl at e,glOb (4.0 g)},
m) was refluxed for

pound

5 g) as-an
pondi ng man

fobo

a COI‘

(4-Fl utﬁOOphenyI) 5-

1o

e 26a Rmxture of
3900

N- br ggggsucci ni m- d
2 h. The reaction

""'ure wgds cool ed®?@o room tenperat ure1°and t he prdci p| t 3%0was filtere

™ : | .

t hy s

p H ok
T qn.l Ot O

"[3 (4- f[uorophenyl)

. CIIU OUI VA

il whRitahsenas used vu

i -.,_.com) !d]q%bﬁ6§4 4 g).

t 4

eated a

ilH-rndoI 1-yl] pi peri
thout fuGher purifi
zinc. powdes (4.4 9)
0 _Cfor 30 nin. The

af-fForded—tihe—t5—qgrude—2—2—2=tTTht o

di ne- 1- carboxylate (
cation.
and 90.

m xt ur e - of:
cetic..acid}i
reaction i xLure

dded %t hyl

edand t he .sol vent evapor ated In vacuo. |

) and the thus obtai ned sol ution was vvashed
‘cessi‘vel ¥ isyiep from they tabley thef the) derivetives\pfthe eraveniipyention which havecheem fpstgel arecall he o
“Weht s Salpftive Brid l'ﬂ?@dst the piinity dor s

acet at e (50 m

anr

dT2;{8cepiqr 25 showmir

To the remaining oil.

.4
t he "

n o 3l)-l-kewmrgmg est being

d amfr D-2 receptor as measured in the 3H-spiroperidol

very hight gs -
L R .rrzz::rﬁ:m R g e 9 LR

25

Additionally the compounds of the mventlon ware tested in the following well known and reliable in vivo

- tests
' QUIPAZINE INHIBITION
Quipazine is a 5-HT, agonist, which induces head twitches in rats. The test is a test for 5-HTp- .~

. antagonistic effect testing the ability to inhibit head twitches. The method and test results for. some. . ..
reference substances are published by Arnt et al. (Drug Development Research, 16, 59-70, 1989).

~ ANTAGONISM OF PERGOLIDE-INDUCED CIRCLING BEHAVIOUR IN RATS WITH UNILATERAL 6
- OHDA LESIONS

- Dopamine D-2 agonists induce contralateral circling behaviour in rats with 6-OHDA lesions. Pergolide-. -
induced circiing is antagonized by dopamine D-2 antagonists. (Amt,J. and J.Hyttel, Eur, J. Pharmacol. 102,

- 349-354, 1984; Amt, J. and J. Hyttel, J. Neural. Transm. 67, 226-240, 1986). The test is an extremely

sonsitive test for dopamine D-2 antagonism in vivo.

These in .vivo.tests showed that the compounds of the invention are strong and selective 5-HT:
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~ antagonists with long duration of action in vivo (Quipazine test) and that they are substantially without




of :
rophenyl) 5 nmet hyI -l -[I-[2 [ 3- (2-propyl )i ni dazol i di n-2--on- 1- yI]et h---l-
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Potato starch 45 mg
Sucrose 106 mg
Sorbitol 6mg
Talcum 9mg:
Gelatine 4 mg
-| Povidone 3 mg

| Magnesium stearate 0.6 mg
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i ng claqlas for the following Contracting States AT, BE, CH, DE, DK, FR, GB, IT, Lk U/, SE R

37 4c 3.7 42
.1. An 3-arylindole or 3-arylindazole derivative having formula :

" wherein Ar-is phenyl optionally substituted with one or more substituents selected from halogen,
hydroxy, trifluoromethyl, and cyano, or Ar is 2-th|enyl 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, or
4-pyridyl;

R'-R* are independently selected from hydrogen, halogen. C1-C; alkyl, C1-Cy alkoxy, C1 -Cs alkylthio,

. C1-Cq alkylsulphonyl, cyano, trifluoromethyl; or trifluoromethylthio;
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570 1. 4550 4q 1.6 —————920-4h
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5) Solution for injection containing per milliliter:
25
Comp. 4h - 10mg | : _ '
Sorbitol _ 429 mg _ e
%0 Acetic acid - | 063mg .
- Sodium hydroxide 22 mg S e
B Sterile water ad 1 mi - .
ss Claims ’
- Clalms for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, L], LU, NL, SE
1. An 3-arylindole or 3-arylindazole derivative having formula :
“ R! Ar
R
X
45 ’ l

R3
i Evj
50 N
Rs

wherein Ar is phenyl optionally substituted with one or more substituents selscted from halogen,
55 hydroxy, trifluoromethyl, and cyano, or Ar is 2-thienyl 3-thienyl, 2-furyl, 3-furyl, 2-pyridyi, 3-pyridyl, or

4-pyridyl;

R'-R* are independently selected from hydrogen, halogen, C1-Cs alkyl, C1-Cs¢ alkoxy, Ci-Cs alkylthio,

C:-Cs alkylsulphonyl, cyano, trifluoromethyl, or trifluoromethylthio;
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. 1100 zs‘spffm 030 81 mm L ||||tﬂ"flﬂ

o ' © 890 27a
7.'30 R| t athealpited line emanating from X in the ring system des:gnazps an optional bond; when saud dotted

“2490..1°Cl - 1.Bdigges.a bond, X is mtrogen or a gnogp GR® wherein R® is hydrogen, halogen, trlfluoromethyl or. C;,

)35 It isCsaltk fromthe table that the derivatives of the present-
venti gn m%ﬂggﬁ%ﬁ%g@ﬁ@@gi@&%‘? is Ie t| /e 5-HT2 |igands, the "
_J--i--nlt for ket an st~ -
Doty viry oA T LA %@9 R S
‘as measured it B PR ST ¥ouer| i°fdi°hg par ed t0 the novvn
ndard 5- H?tﬂ‘ ant-agoni sts ritanserin and ICI 169369 the 40 corrpounds_..of
he . |nv§,nt|on are in general found to be nore selective. Additionally the .. ...
ompounds of the inventign were tested in the foll ow ng wel | known and
iabl'e in vivo tests/Q)\PAZI NE | NHI 8f TI ON 45 i pgzine i$ a 5-HT2 . _
goni st, which i-+@dg head M wi tches in rats” (¢H “T'é"s't"'ls Y test for 5 HT2- o
-'t;.'agonl stic effect test the ability to inhibit headwiw tches. T feer
h d @nd test results f sone reference substances are published by Ar nt
;. (Drug Devel opnent WZesearcHa-16 59-70, 1989). so ANTAGONISM OF . ... . -
ERGO_I DE- | NDUCED Cl RCLI NG BEHAVI OUR | N RATS W TH UNI LATERAL 6- OHDA '

; ESLO\IS Dopam ne D2 agoni sts induce contralateral circling behaviour in e
“Fats Wi th 6- @pman héssAndmeger imsy oli de- i nduced circling i s antagonized by N
:Gopaimi-n®. Dz“éﬁtoatgewswhmt Ar ntJ and J Hyttel Eur. J. Pharmacol. 102, =

5 - 349- 354, Ulggplogemnr 2 0 o
' _The t %zi&‘z '|sv g‘t'e"Fo?p?d‘SHaﬁ%‘abﬁéu g'?t 't%% %‘n?’s Mmoo
%@? g ﬂgpé}rﬁ%‘ gike'ﬁ!ﬂ%r XﬁB&l*ﬂE’r K

o vivo. The ':f;w'r gg’;
str ng a y|’1 E‘yﬂ" actlon in..
RS 'paz'u‘?‘t“sJ&é& R

.9 oy
og@t{ & & %ik?lrgr Xlké“y b:PUat cy%%mkyl OIEIE?;-@

i c cIoaIkyI(C1 -C:,)alkyl op’aonally substltuted with one or two hydroxy grougéO&@@n ne - |

-agoni St ic Vaﬁ NRYR® Ywhofd eenVd? RESndSHIO WAy bdlinddpbndbi lselbdidd aﬁi&ﬁ@ﬁ@ R’-Sdl%tﬂlfents -
gol-i de i'nghkgiash tﬁétfﬁs Inap Bot A6 GREGH WhEh. Hi-RNRCIC AT AREYES XCihd Y [ak GH, asimrtis phenyl;
Nti gn  ar endgakacéunallyp adddptabie dorgadiiichtsatisrand prodtGgsamedeof.NVi tro.  t hus- bei ng
ul:in:t he treatnent of anxiety, depression, sleep disturbances,
ne, . zeg@atierivative pegotdngsto ouiamdhlcuurpd;temw dn ttzmh dhr Fsapltmyism\éreﬂms@etm wuth
1 --"neur mhlog;nméferabmeﬂ@fobmvls as knovvn fromthe classical 5 ' :

ptics: - - -
ag_ 3 Adernvauve accordmg to any. of c|a|ms 1 or.2 characterized in that Fisa group of the formula

or

- (cHz)aNYNR’ | (CHMY
' . : 0O

o

where F‘t_7.', R®, R® and R™ independently are selected from hydrogen, C1-Cs alkyl and Go-Cy alkenyl. .

'4. A derlivative according to any of the previous claims, characterized In that X is CR®.
50 5. A derivative.'according to claim 4, characterized in that R2 and/or R® are other than hydrogen.

. 8. A derivative according to any of the previous claims, characterized In that R? is selected from .
' halogen, -CHs, and -CFs and/or R?® is selected from hydrogen, halogen, -CHs, and -CFs.

. 7. A derivative according to- claim 1, characterized in that it is: 5-Chloro-8-(4-fluorophenyi)-1 [1-[2~(3-
- methylimidazolidin-2-on-1-yl)ethyl]-4-piperidyll- 1H-ndole,
- -8~(4-Fluorophenyl)-1-{1-f2-(imidazolidin-2-on-1-yl)ethyl]-4-piperidyl}-6-methyl- //+indole,
-3-(4-Fluorophenyl)-5-methyi-1-{1-[2-[3-(2-propyl)imidazolidin-2-on-1-ylJethyi}-4-piperidyl)- tH-indole,
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EXAIVPLES The phar maceut [ cal f or mul at | ons :
pared by conventional- methods i-n the art. h!mm“u '|I ﬁﬂ“l et s
~prepared by mixing the actepe470apoel ent WI t h Iaary j wants .

or:-di-l.uents-and- subsequent | y conpressi ng the m xture in a convention

ting -machi ne. Exanpl es of adjuvants or | uents co st
ST arzsDimethy)@rid-fuseghreyh-1ri2-{imigszgidin-2-gel !dﬁ%’ 2:38itetr %@%mpygﬁ'ﬁgﬂr}g

_ny oudwbmg{ag‘\é/rgnt s‘gﬁor| %lgglé-i"!véfe%%'usual I% us 4d_ fo E opurposes;... :
1 rRfeDi Y ny R al
re: 'c %@Wbﬂ@*ﬁ"ﬁﬁf‘%&' b@f’?‘i"@’"" %‘f’%"’e’ S8 {ﬁi 'g&f or y?u?grgatijg)ons
& Fﬁi'ryﬂﬂ’m"‘m1‘§§151"&9f°ﬁ'§"¥'h€§m8t5¥| ?\gr edi ent and possibl.e additives-
t he SO' Vent at]c 2 ch$raé§r?%f}:l(?|pthatm t.%tn%ﬁ L %ormpoBhd Sf@ny\BHRY claims 1-
rgac lcal a§ a

] yg:%drué inBlobf dsZMtdcB ifrediehttlogetieti WittDa and_
"e,d, , nt. ANy Suitable additive conventionally"

maceu lca“ such as tonicity agents, preservatives,

d%“t ése oF b Geriv bﬁﬁb ofaemm £5 o0 pHaHcRLEGeIIf Bdcertints datd braipradrigoheredt forhe

- E riw " médicarhent 132 e Sthérapetiithiakreainegt bF arixietyi ggressionofiegative”

Qund 4Cs ogﬁloats@ﬁogfﬁentaheepid’saa\ lragreine, Qeeypdistdbances, drug-induced Pgrkingpnism or -

ose Parklnsonsduseasias Potato starch 27 my Sucrose .58

- Sogbi t ol - 3 ng Tal cum 5ng . CGelatine

P POVi10.0R éhethod for the preparatipn ot deti@tief caimsitcompising 0. 5 rrg 2) Tablets

g 5(h)ma¢ﬂnggparmunﬁ0f@9ﬁwewmf°wwlaeal cul ated as the free base: Corrp

-+ 50 'my Lactose : ; 16 ng Potato starch 45 ng
- 106 ng Sorbitol - R Ar 6 ng Tal cum h

: . 4.y Pogedong ~ 3 ng Magnesium

- 0.6 ngy 50 23 EP 0470 03§BI§ Qyrup contai ni ng per

Tter Conp. 4h 10rrg X .

7=wherem R, R2 RS, R*, X,Y, Ar and the dotted lines are as defined above, with a C -Co, alkyl hallde, S
. ".alkyl mesylate or tosylate, _wuth an epoxude of the formula D

8 Hzc;_—,GHH‘
R

| : 'wherei_n. R' is hydrogen, methyl or' ethyl or with a halide of the g_eneral formula

ma - or P L)
hat{CHz2)n~ Vv hal- (CH2)n—U—C—
o i
w

" “whereinn. W, U, V, Z, V! and U' are as defined above;



500 ng Tragacanth 7 ng dycerol ~ 50

"'paraben ' 1 mg Propyl - -paraben " 0.1 ng Ethanol

o 14) SoI ut | on for i nj ection @O arow3seer nmllili uﬁugmﬂu“"mlﬂill

HAg 20, -~ Acetic acid 17.9

ord | e wat er ad 1n1 5) Solution for. injection containing per nmilli I 1,

5.Conp. 4h b feac““Qa°°If€P°\’ﬁ5 oEfelqying dermuila: 42.9 nmg Acetic acid’

63 -ng ‘Sodi um hydr.oxi de 22 mg Sterile water ad 1 m 35 Clalms

al_ms for the follow ng Oontractlng St ares: AT, BE, CH, DE, Dk FR, GB,.
LU, N fi ndazol e derivative havi ng s

optionally substituted w th e

\ ﬁﬁ hir oxy, o

fluororrethyl , 3-thienyl, 2-furyl.

I=FUryly - 2-pyri dyI 3-pyridyl, \ N R1-R4 are mdependehtly o

select eqofrom hydrogen hal ogen C Al kyI 1-CA4 al koxy, Cl-C4- -

:_-,1 Kyl'thio, Cl -C4 al kyl sul phonyl, cyanoB tri oronet hyl, or S

t__ritluororrethylthlo 24 EP O 470 039 B1 (err) *C L M S* 3) Syrup

Tontaini ng per whdrbih iR,i R2eR2, GONGS, Adbnd the dotted linel &te 3 d&D6ED b0V, with a compound) Of i@

¥ agacant h ~ general formia

and cyano, or Ar

_ REN(CH2CHzhal), \'4

in-which R® is as defined above and hal is halogen;
¢) reducing the indole ring of a compound of the general formula

Vi

: -wherein R‘ -H5 Ar, Y and the dotted line are as defined above, to a dihydroindole ring; -
. d) reducing the double bond-in the tetrahydropyndyl ring in a compound of the formula:. T T

Vii

wherein R' - R, X, Ar and the dotted line are as defined above;
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50 mg Met h.yl paraben 1 ng Propyl - W

. 70.005 mM Wwater ad 1 m is 4) So
: n'.'cont ai- n| ng per mll |_I | tap'nﬁonpg_gic 50 rrg ‘“‘ ‘gﬂi““gm m '
G20 - Sterile vvat :
or i nJ ection cont ai ni ng per mlliliter: 25 Conp. 4h. .. ..
‘ql ") reducing the|pyridinitg np@;@tamgmaqyn@of following Qrr@a: ng Sodi um. hydr
terllevvater - ad-1 m 35 Cains Clalmsforthefollovmng__
acting States: AT, BE, CH, DE, DR, FRarGB, IT, U LU NL, SE 1. An
J'ndol e or 3- aryI [ ndazol e E‘Q [ avi ng forrrul a. Rl Ar 50_
erei-n Ar i s phenyl optional N uted with one or nore s
T 't'uent s selected from hal ogen. bg/droxy, trifluoronmethyl, and
o, or Ar is 2-thienyl, 3-thien Gyl fogy! , 2-pyridyl,
wridyl.,. or 4- pyridyl; R1- R4 aRt | i nflepen ently selected from hydrogen
geR, Cl-c4 al kyl , Cl-C4 al koxy, ylthio, ClL -C4 alkyisul phonyl,
.:trlfluoromathyl or trifluorometh | thiio; 24 t he dot ed
eemanating. from X in the ring systemUesjgnates an opti onal bond;. when
dotted line indicates a bond, X-is+WNfrogen or a group CR6 wherein R6
,_H'\'/drogen ‘hal ogen, trifluoro(net H}ﬁ' r &b - al kyl ; when the dotted line = .
{i catses no bond, X is CH2 7 the -
- 'ed“-'_‘l i'ne, vheRinaR 116°.f X.0Mn dnkl ghey dotter dine atecas dafinagipdbionn evicefy cthetl ;R® vhayningt tbedoes o
-1 -ndi cat e ‘hydriggancanyhalds Iidlogen, 14 tetahybirephyddineiring:i ndi cates a bond Y is C R5 RRE
ydrogen d redeGing- s pyiidip I" ""pr! B ampqund siuthe ebave Ferenulai Vilth oothe pyridyk Hiog ofa
-'-j-gr ouFsmpeynd piorpyla (Ppetidinedingit r om structures 1a and | b: 10 or-

Q) reducmg the carbonyl group of a compound of the following formula :

X

| _'.wh'erem R1 R*, X, Y, Ar and the dotted lines are as previously defined and R'¢ is hydrogen, C1-Cs .
alkyl or C1-Cs alkoxy;
- h) acylating an aminoalky! derivative of the following formula :
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B -‘i‘flb V\hereln n. |s ‘an |nteger from2 -

“sul'phur; Uis nitrogen or.CH Z is -(CH2) ﬂmﬂl }
2--phenyl ene opti onal | ygsubsanmmmts\/st h hal oU!ll" l nﬁuﬂiﬂm)m&f t hI :
CH .C.H ", -00CH 2- - CSCH2-; - ' Vis oxygen EH2* or HRZ
imR7 s hydr ogen or Cl C4- al kyl or C2-C4 al kenyl, CB8-C8 cycl oal
: _cs CsW oin-Bar Ry 1 B1An B yaant e do !@Pﬁa@reysgqﬂb%tabm with &) acylating eoas

oxy-gr 6‘3 r‘s;s algggbq;%lé:aac r'l?l‘i nidrganh Qer i 'erdﬁﬁhyldgdehyd’f Q?ﬁ’@'ﬁw %W'WW
: Cz 040 ISOC ;
ong[ 1y sub oy gt H%YWW ﬂt}@t&@ pfg?vazrg dlamign gorygivp of qm?aﬁ?&

;each of. "y RL0 may be independently sel ected anong the
ubsLLtuents provided that RS pmy not be nethyl when R1-R4 each are :m'hug
en, X and Y are CH, and Ar i Biphengd : and phar maceutical |y acceptabIeT“f”
-ﬂt|0n sal-ts--and proqﬁugs thereof } 2. A derivative according-to - :
‘characterized In that™~N4 plelly| optionally substituted-mﬁthf;ﬁiﬂ
- preferably 4- quorophe derYyative according to any of -
;or.2 characterized I pA _“é a group of the formula or 40 L
R3 ) 0 45 wher ¥}R7, R8, R9 and
_hﬁependently are selected frog hydr$ en, G -C4. alkyl and C2-C4 " " "7rmo
4t @7anypf the previous clains, *--~w-w¥£
errzed In that Xis CR6 50 5.] A defivative according to cIa|n14 Sl
terized. I n that R2 and/or R6. ar engt t han hydrogen. 6. A. derlvatrvenga
@r di-ng to any of the previous cIalnB Ncharacterized In that R2 15 S
cted fronthalogen -CH3, and -CF3 anéﬁ Nﬁﬁcmg siekEct ed fronthydrogen
gen?-CH3, and -CF3. 7. ‘A derivative accordlng to C|alﬁ]l

acterized:| s, AS 5@'& rdoted e fnLUOfO Jn%nl A&, with

ke ?@?géﬁgﬁ%n?tﬁ] % &k §ﬂe ?gj tltue n?cture 1a;or )

( 3%] 4-pl'p erc'cﬂﬁ |n oIe (04%03%"?" frglﬁlf}l) 5- et hyI 1
2:}3-(2:propyl )im dazol d| n 2 o'fq1 1 yAr] et hyl j -4 pi peni dyl | - 1H-i. ndoLe
EP.0 470 039 Bl N c L M S * .
Dl_'rret hyI 3 (4 fl uorophenyIBg ‘ ‘i mi dazol i di n-2-on-1

]*\ 1H i ndol,
(|rgxdazolld|n 2-on- I-yI)ethyI 4 p_

Dlrredhyl |3t (4f|uoropheny|)-|-
yt:}-1H i ndol e , _
Dinet hyl -3- (4-f1. uorophenyl )3 | - ( 1 rret hy| 4-pi peri dyl XM H i ndol e,

-12-(1,3-Dinethyl - -ureido)' T
yt1=14- pi-peri-dyl]3-(4-fl uor ophenyl ) 1Hindole. . A -
' &utical preparati on, char acterl z d hat it conprises a C_olr‘].‘p-ounl.d

ny of the claims 1 -

(cuz)pcozn"

wherein R - R*, X, Y Ar and the dotted lines are as previously defined, RY is hydrogen or lower
alkylandpis1,20r3;
and then, if desired: o
" acylating a compound prepared in one of the methods (a) to (j) having the formula 1 in which R® isa R
structure 1a or 1b wherein V is NH, or V' is NHR'™ or U' is NH with an acylating agent, or .
esterifying an available hydroxy group in a compound of formula l'in order to obtain a prodrug; o
- converting a compound prepared m one. of methods @to ()ina pharmaceutrcally acceptable acid
" addition salt thereof; or ' :
~ - resolving an optically active compound of formula 1 prepared in one of methods (a) to (j) in optically - - -~
active isomers thereof. ' '




-a. phar maceutlcal I y accept abI e salt or a prodrug t hereof as an actlve
edi-ent "t'ogether with a pharnmaceutically acceptable c
“Use of a derivative of any ofgebaiyoesdst 7 or a phar m“"me“ﬂwmﬁﬂ "I
ptable salt or-a prodrug thereof for the manufactur aL ne
the therapeutlcal treatnent of anxiety, agression, negative -synpt o-ms-f
schi zcﬁ!ﬂméﬂ the following Sopwacting Statesi:FS, GR| eep di st ur bances, drug- i'nduced
r kKt nsoni sm or Parkinsons di sease.. 10. A nethod for the preparatlon of..
i v_.at i'ie - §methpd fopihe prepasption Pfsﬂ"ﬁd"yéi')d°|°é’é§'?ryt'fljaz&'°(98‘i‘t’ﬁt‘)’8ﬁét"'@fm’tnﬁ'é foll ow: [1 '
Jla;-(err) (err) . N 30 H30 30. wherein Rl, R2, R3, R4, R4, X Y, A aAc
e. dofted | i nes are as defi ned abovemvmt a aI_kyI_ al... .
yl..mesylata. or tosylate, wth _an efoxid of the fornmula (err) wherein.... ...
is-hydrogen, methyl or ethyl R Y al i de of the general fornula 50
rei'n and- Ul are as defined abo ; Gerr) EP 0 470 039 Bl
L M S * b) reacting £ nd of f Ilowngforrmla Ar
' - the dotted line are as"'
i'*ned above, wth a corrpound of the gene I for rrul-a 15 R5N( CH2CH2hal )2+ - =
‘i-whi.ch R5 is as defined above and ha al ogen; c¢) reducing the -~ .. .~
+~nde| -e-r-t-ng of -a conpound of - the general for la 20 Ar

wherein Ar is phenyl optionally substituted with one or more substituents selected from halogen,
hydroxy, trifluoromethyl, and cyano, or Ar is 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyndyl or.
4-pyridyl;
"R'-R* are independently selected from hydrogen, halogen, Ci-Cs alkyl, C1-Cs alkkoxy, C1-Cs alkylthio,
C1-Cs alkylsulphonyl, cyano, trifluoromethyl, .or trifluoromethyithio; .
“the dotted line emanating from X in the ring system designates an optional bond; when said dotted line.
indicates a bond, X is nitrogen .or a group CR® wherein R® is hydrogen, halogen, trifluoromethyl or Ci- .
Cs alkyl;
~when the dotted line indicates no bond, X is CHz ;
'~ the dotted line, emanating from the Y; indicates an optional bond; : '
when it does not indicate a bond Y is N or CH; and when it indicates a bond Yis C; R® is hydrogen or ST
"'Cy-Cy alkyl, optionally subs'atuted with one or two hydroxy groups, or RS is a group taken from™ T
 structures 1a and 1ib: :

o Y or ~ (CHz)n—UL—ﬁ-—fV' o
w 1b.
w  ta

wherein n is an integer from 2 - 6;
W is oxygen, or sulphur;
U is nitrogen or CH ; :
Z is ~(CHz2)w-, m being 2 or 3, or Z is 1,2-phenylene optionally substituted with halogen o
trifluoromethyl or Z is -CH=CH- , -COCH.- or -CSCH>-;
- Vis oxygen, CHz, or NR?, wherein R7 is hydrogen or Ci-C, alkyl or C2-Cs alkenyl, C3-Cs cycloalkyl or -
.. -Ca-Cg cycloalkyl(C1-C4 )alkyl optionally substituted with one or two hydroxy groups;
U' is a group NR8,wherein R® is hydragen or C1-Cs alkyl or C2-Cs alkenyl, C3-Cs cycloalkyl or Ca-Cs
cycloalkyl(C1-Cs )alkyl optionally substituted with one or two hydroxy groups; and
V' is NR?R'™®, where each of R? and R'® may be independently selected among the R®-substituents;
provided that RS may not be methyl when R'-R* each are hydrogen, X and Y are CH, and Ar is phenyl;
or a pharmaceutically acceptable acid addition salt or prodrug thereof-comprising
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: V\:heI’EI n- Rl R5, Ar, Y and {—he—dﬁi—t—ed—Hﬂe are- ag
thove; -t a* dlhydr0|ndole ting; d) reducing the
Y r-opyrl dylring in a conpougrio afo 03%B1 or nul a Ilﬁ@ ﬂ
5 andthe dotted line are as deflneda

: - (err) e),reducing the pyrldlnlumrlnglnaoo
V\A’.ng fa))relacihaacﬂﬂpowld of the followmg formula: \/| | | hal R5 wher'gif

“and the dotted lLine are as.defined above except that R5 ma
gen and haI .is hal ogen to ateg 2l ahydropyridine ring; ) reduci
M Formula VIII or the pyrldy-

a phperifine ring; g) reducing the
@ ng formula: RL Ar 30 . ..

& - of 5a'l'c:on‘pound of formila XV RR
honytt ‘gr-ooup of: a conmpound .of 't he
SEwhEr ei . RL- B4, X, Y, Ar and t

-Aed-and- RG-S “hydr ogen:” CL - C\éba- § or N1 - cdllal koxy; h) "acyl ati ng an
,Dal kyl.. derivatiive of the follo

fng Thrmull: Ar 45 N (CH2)nNHRB 28 "' EP
f9BL - (err) * C RL NS *

oftedXlines are as previously

Iz

, ) wherem R‘ R2 R3, R, X, Y, Ar and the dotted lines are as defined above, with a Cq -Cs alkyl hallde,.
. alkyl mesylate or tosylate, W|th an epoxlde of the formula

HyG—, CHR"
o

" whereinR' is hydrogen..'m.:et_hyl or ethyl_or_ with a halide of the general formula
S, mp
“hal* (CH2)n—U —ﬁ"_.'_‘.’: L

-oF

'j"whereiﬁ"h;fEW. U, Vv, Z, V! and U -'are: as defined above;
-+ b} reacting-a compound of following formuia:

" wherein RY, B2, R®, R*, R®, Ar and the dotted line are as defined above, with a compound ofthe
general formula o -

R°N(CH:CHzhal)y  V

. .. In which R® Is as defined above and hal is halogen;

P e
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.- r m'xed ‘anhydr i de OI"Ep ¢:4v0l03881 or thioc

ati ng agent' -- ‘such as a car boxylg
“isothlocyanate, or a substituted chl ol of

Wng: f-QE:)r’fbHuamg the intidle fify dﬂa(cemmoynd/MMGPP@me“ R4, RS,
ed lines are as defined above and mis 2 or 3,.

are.as_previously defined, R
3 .and _.then, if desired: acyl
ds'{a) to (|)haV|ng the forpw
ar.dbowherein-Viis NH or VIR's NHRL0 o|r
ent . or_esterifying an avail abl.e. hyir

et hods (a) to (i) in a pharmaceuticall ptabl e acid

--;:one,sof met hods (a) to (i)in optically

g EP 0 470 039 B1 err

@yl i ndol e dyreddeirtytyé daubla pariddn te tetrartionsidr 409 G cppaypd of

hienyl, 2- turyI 3-furyl, pﬁ/{ldyl
_pendently sel ected from hy ‘ .

l:uor.onet hyl t hi o;
m oY vii

. wherein R1 = RS, X, Ar and the dotted line are as defined above;
- e) reducung the pyridinium nng m a compound of following formula

viil

- hydrogen; and hal is halogen, to a tetrahydropyridine ring;
) reducing the pyridinium. ring in a compound of the above Formula Vil
compound of formula XIV to a piperidine rmg,

5

Y, Ay R8 n and the dotted |imes are as deflned

rr mmrrrrﬁu

5 rmate; i )Yidg clos_
.:,:of an‘lknternmedi ate ethylene or propyl ene di anmine derivati

with. phosgene
gene or- carbendi sui phi de to forma substituent of the structure

édlici ng-a carboxylic acid or ca boxyIArc acid derivative of the . %
vungforrrula Ar N (err) 48 whepein - R4, X Y, Ar and the dotted
Lar N~ Mdr ogen or | ower al kyl and P |s

Nvhi ch R5Vils a 46 structure.. . .....
Ul Is NHwth an acyl ating

_ oup in a conpound of for Ml &~y
_erder ‘to obtain a prodrug; convertin a cempound prepared in one of

-n,XY

"~ addi tion*salt:

greof; or. resolving an optically activ 5corrpound of fornula I prepared
i active isomners -t hereof:

Claimfor the:-

owi-Ng  CONjnbRMmLRMY, ARl vérashe dofid lmar!asdeﬁtﬂ?ﬂeftbh‘@dwfacﬁ'hyf"ﬂ'é j!fr%lpég ration of an

A wherein Ar

henyl optionally substituted with one or nore substituents sel ect ed
om hal ogen, . 20. hydroxy, tr| fluoropet hyl,, and cyano, or Ar is 2-thi enyI
' 3-yr|dyI or 4-pyridyl Ri1- R4 are

‘ aoen, Cl -C4 alkyl, C1 -c4
Xy, Cl-C4° al kyt thio, Cl- C4 aI ky sui p on* cyano, trifluoromet hyl ,

5
wherein R' - RS, X, Ar and the dotted line are as defined above except that R® may not be

or the pyrrdyl ring of &



dott-ed 1'ine emanating from X in the ring system designates. anW :
¥y Wwhen sai d dotted |ine 25. indicates a bond, X is nltro e
0 “CR6 -wherein ‘R6 i s hydrogen, hgpogpmoggmif! uoromnet hyI m\\‘ﬂ“\“\
1 ;. .when .the dotted line indicates no bond, X is CH2; '
nat| ng fromthe Y, indicates an optional bond when it does not i ndi s
dYis N @ redyeing freckatkiehoroup ¢fHGPmmP%0f§16mihﬁﬂgﬁ0r@|£ R5 i s hydr.gg
Cl -C4 al kyl, optionally substitut ed with one or two hydroxy group
a andAdb: z (err) (err) .
_Wnerel nnis an integer fromg - 6 Wis ¢xygen, or -sulphur; Uis -
rogen or CH, 45 Z is ( - g 2 or 3, or Z is
phenylene optlonally substi t ut ed al ogen or trifluoronethyl or_:'“
g ~CH = CH , -~COCH2- or -CSCH2-; A , CH2, or NR7, wherein-R7 -
) ydrogen or Cl1 -C4 al kyl or C2R{A Enyl , T'C3-C 4 cycl oal kyl.
oF-C3- €8, cycl oal kyl (C1 -C4)al kyl optiondlly s bstltutdxwth one or two . C
Aydroxy groUps Ul is a group NR8 ,wher &n +3, hydrogen or C -C4 alkyl or .
C3- G4 al kenyl, C3-C8 cycloal kyl or C3-C8 cycl oal kyl (C1 - C4)al kyl optionally ,
EUBSTiT Uit ed” with one or two ‘hydroxy groups;kand 1 is NR3 R10, where each™
#fR3-and RLO may be | ndependently sel ected aNdbng the R3-substituents;
'm"mkn/dedsthat RS ‘may not be nmethyl when R5-R4jeach are hydrogen, X and T~ _
are-~-CH --and Ar -is phenyl; or a pharmaceuti accept abl e acid addi tion-- -
gal t--or -prodrug t hereof -conprising 30 err) R%c L M S a). -
edeting-a compound of the following formula: (err) R3 (err) wherein R, _
R2.-<R3; R4, X, Y. Ar and the ~ dotted lines are as defined as above, with-a
G- -CA &Pkyl hanhereia R' Rk ’Yn‘%@y‘l’ ﬁ*?éow lipesayp agtreevioysi dpfinad andh B iiglvdepgen, GesCs
nul a 20 (errﬁI yior Gney ViR hydrogen nethyl or ethyl or with a halide
e -gener al fﬁylﬁmgén e@ppalkyl denvatl eof th following formiula : T
r) (err) '

O

(CHz),,NHRS

- wherein R - R*, X, Y, Ar, R®, n and the dotted lines are as defined above, with an acylating agent
such as a carboxylic acid halogenide, anhydride or mixed anhydride, or a carbamyl or thiocarbamyl
_ chloride, an isocyanate, isothiocyanate, or a substituted chloroformate; S
i) ringclosure reaction of an intermediate ethylene or propylene dlamme derivative of the followmg .
: formula




WU,V Z VL and (1 -are as defined above: b)- reacti
outtd of ‘f.ollowing formula: Ar (err) (err) N R4 N?—|2 wher ej ngm R

<, -

R4, 'R6, Ar and the dotted | i nep G470 @89 Biefi ned above, with a conpound of =

general formufa. Rs N(CH2G-Hhal)2  V in which R

al..l.s hal ogen; 31 EP 0470 039 Bl (err) : c) reﬁl“lmmumn mﬂﬂmbo
ofng;:ﬁrrpguP? g_flfthe gener al fborrml a (err) 15 R5 (é&rrf§ wher'ei i RI-R=
nd the'dotted line are as gbfine}f above to a dih i ndot e~rind
cr g E he doubl e bond i mgfhe t& ' hydr oi ndof e-ri ng;
ul-a: ~(err) 25 R3 wherein RYZ” R\ Ar and the dotted line ar
tiygestiabove ritdiniumring inja. co bounX of following fornula: VI1I 45°R5 ™~
erein RL -R5, X, Ar' and the-dnglett~ihe are as defined above except “that- =+
Ry -not be hydrogen, andfhal i hal ofen, to a tetrahy®opyridine ring-
ucing the pyridiniumring igp a congound of the above Formula VIIl of -
ridyl ring Qf- -a conpound of f_o” ul &IV to a piperidine ring - (erry..=7

- {CHg)NH(CHZ),NHR?

h-

. wheremFl1 .-""R", R%, n, x,' Y, Ar and' “th'e-dotted- lines are. as defined above and m is 2 or3, WI
"phosgene, thiophosgene or carbondisulphide to form a substituent of the structure 1a ; or '
""" i) reducing ‘a carboxylic acid or carboxylic ﬂacid'derivative of the following formuia :

X

. (CHR)COR

" wherein R - R*, X, Y, Ar and the dotted lines are as previously defined, R is hydrogen or Ci-Cu
" alkyland pis1,20r3; o '

_and-then, if desired: - o
"acylating a compound prepared in.one of the methods (a) to {i) having the formula I in which RSisa.
‘structure 1a or 1b wherein V is NH, or V' is NHR" or U' is NH with an acylating agent, or
-esterifying an.available hydroxy group in a compound of formula I in order to obtain a prodrug;

- converting a compound prepared in one of methods (a) to (i) in a pharmaceutically acceptable acid
addition salt thereof; or - B .

~ resolving an optically active compound of formula | prepared in one of methods (a) to (j) in optically .

" active isomers thereof. ' Coo




_i_g:t;f_he-:e:arf'bbnyl group of a corrpound of the fol I ow ng formula

" womoon | R

r):20... - wherei-n Rl -- R4, X, Y, Ar and t*he®dottel 3irfes”
__:,prevr ously ‘defined and R16 is hydrogen Cl -C4 al kyl or . - ClL:. C4.
.- h)-Zetprtanspéechen ani noal kyI derivative of the follow n '
) _--s.@a erapa @pm)r fe'eme \(em,gfﬂm AT» BE, CH, DE, DK, FR, GRyi% SE -
A and i nes are as _defijned above, vvrth an’
% age'r:'l? A%’UE‘H‘ °&§'%@QF%@%‘V‘?‘E‘"J@?W’%EP‘B@\em de, anhydride or -
ydrrd .or a carbanyl or thiocarbanyl chloride, an isocyanate, e e
thiocyanate, or a substituted chlorqfjormate; i) ringclosure reaction of
+-i'nt er medi at e et hyl ene or propyl ene & am ¥ derivative of the follow ng -
rrul a. 33 R2 o
BITTUCERT) (err) (err) R4 (CH2), nN PPy IHR7 wherein Rl R4, RS, X’Y“
~-and the dotted |ines are as defin d abpve And mis 2 or. 3, vvrth
.phosgene,. t hi ophosgene or car bondi 2N eNo formd substituent of the = .-
structure la ;or j) reducing a caf oxylfic achd or carboxylic: acid DS
deri.vative of the follow ng fornula: RB*N fr} (CH2),,C2R 7 wherein RL -... ..
R4 revi

" ¥s. Ar and the dotted lines are as usly defined, RL7 is
'drogen or C1-C4 alkyl and p is 1,2or 3 | f desi red

- worin Ar sine Phenylgruppe ist, gegebenenfalls substituiert mit einem oder mehreren Substituenten - - -
- -ausgewihit aus Halogen, Hydroxy, Trifluormethy! und Cyan, oder Ar ist 2-Thienyl, 3-Thienyl, 2-Furyl, 3~ - - -
Furyl, 2-Pyridyl, 3-Pyridyl, oder 4-Pyridyl. U
R'-R* sind unabhZngig ausgewéhit aus Wasserstoff, Halogen, 01-04 Alkyl, c,-c‘ Alkoxy, C1 -04 o
‘Alkylthio, C,-Cs Alkylsulphonyl, Cyan, Trifluormethyl, oder Triflucrmethylthio; BT
die von X ausgehende gestrichelte Linie im Ringsystem deutet gegebenentfalls sine Bindung an;
:wenn die besagte gestrichelte Linie eine Bindung bezeichnet, dann ist X Stickstoff oder eine Gruppe _
CR®, worin R® Wasserstoff, Halogen, Trifluormethyl oder C:-Cs Alkyl ist; wenn die gestrrchelte L|n|
_'keme Bindung ist, dann ist X gleich CHz; _
die-von Y ausgehende’ gestrichelte Linie, bedeutet gegebenentfalls eine Bindung; wenn sre kerne'?
Bindung anzeigt ist Y gleich N oder CH; wenn sie eine Bindung anzeigt, ist Y gleich C;- e
nwn. ... .R® ist Wasserstoff oder C1-Cs Alkyl, gegebenenfalls substituiert mit einer oder zwei Hydroxygrup-._._;.4..__.... s
. pen, oder R® wird aus den Strukturen 1a.und 1b genommen.

/ \ oder ' .
-(C.Hg),,—L\ /V -~ (CH2}a—U -—-ﬁ-—v
\KI 1a. o 1b.

worin n eine ganze Zahl von 2-6 ist;

W ist Sauerstoff, oder Schwefel;

U ist Stickstoff oder CH; —

Z ist ~(CHz)p-, wobei m 2 oder 3 rst oder Z ist ein 1,2-Phenylen wahlweise substrturert mrt Halogen
oder Trifluormethyl, oder Z ist -CH=CH-, -COCHz- oder -CSCHz~;

V ist Sauerstoff, CHz, oder NR?, worin R” Wasserstoff ist oder CGi-Cs Alkyl oder C2-Cs Alkenyl, Cs-

Cs Cycloalkyl oder C3-Cg Cycloalkyl{C1-Cs) Alkyl gegebenentfails mit einer oder zwsi Hydroxygruppen
substituiert;

U! ist eine Gruppe NRB, worin R® ein Wasserstoff ist, oder C,-Cs Alkyl oder C>-Cs Alkenyl, C3-Cs.
Cycloalkyl oder Ca-Cz Cycloalkyl{C1-Cs) Alkyl gegebenenfalls mit einer oder zwei Hydroxygruppen
substituiert; und

V! ist NR®R1°, wo jede der R® und R'® Gruppen unabhéngig vonsinander aus den R&-Substituen-
ten ausgewdhit werden k&nnen;

vorrausgesetzt daB, wenn R'-R* jeweils Wasserstoff sind, X und Y gleich CH sind, und Ar sine
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_u.;ﬁffng a: 'céﬁbound prepéred fn: 0he'of. t he neth6a§_(‘7“rﬁ‘tr7hav+ﬁg
ormila | in which R5 is a structure la or |b wherei V1 i’§-
O,or Ul is NHw'th an acyl ati ERoagensgBor esteri fy| ﬂ,mmﬂ ﬁm m#m’
;oxy group in a conmpound of formula | in order to obtalnca -
rtlng a conpound repared in one of nmethods (a) to (i)in. a ..
maceut i Benyigrurpe ish St Ais teMely] #9ind@nit i on salt thereof; or 45 =
l'vi'ng an (5‘ P’@H‘I‘ﬂz?)‘“‘éfétaﬂwm%?ﬁ%’iﬂﬁd'@ﬂss?'&? WIW“W@B‘QF%"M?’SHH@ of "
%ﬁis (2a Denvat ge?n%ﬂ An : I Cal l%ur%ﬁt Iek\ér?nzk}?h?ngtggasB .Rr*Pheny(I) Pétggﬁ?ﬂbg’f?gfﬂ'fsljﬁ'ﬁ galogen0
- Pht ent HRERIe yrevg 'sf b‘&'ﬁ%"éy Vertragsstaaten AT, BE, CH, DE . DK, FR’
;L If. DJmVat gasﬁge%emgldgr ﬁ(sKJu&HAdPLdePQ%Ldﬁah%hdnhé&ﬂ%?' Qr? ﬁg Xlﬁg GmpI)e der

Igender Lo
| 9%"': -- R2 16 N R3~~R Ao
é,’;,—'_~;~~~eR's: 20 worin Ar eine Phenyl gruppe I st, gogebenenf alls. T

mel ist

ubstituiert mt einemoder nmehreren Substituenten ?geWAhI t aus HaI ogen
Hydroxy, Trifl uornethyl Cyan, oder Ar ist 2-Thi en 3-Thi enyl,
=Furyl, 3- Furyl, W B- Pyridyl, oder 4- g&'@ Riq 1051 nd
nabhangl g ausgewg sserstof foddjal ogen, - 1-C4 Al koxy; -

~C®B5. . A kylthl o, [§1-c4 Al kyl sul phonyl, Cyan, Trilf! uornethyl, oder ..
Tuormet hyl thio; die vgn X ausgehende gest [ chelte Lighie imRingsystem
ut-et..gegebenenfal | s ei ne Bi ndung an; wenn die besagte gestrichelte Lini e

£ Bi ndung bezei chnet dann ist X Sti ckstoff oder.ein Gruppe _»,» CR6,
Sworin R6 \WAsser st Q HaI ogg Tri fl uornoth oder Cl C4 Al k i st; wenn
AT ET G {1 che MO 'E‘Jn Fe R and, BF?PH?IW@ qug fWassg E%C‘cﬁ?"w ausgewahiy -

we-von Y- aﬂ'édgehende gestrichel te Linie, bedeut et gegebenenf alls eine o
iBlndung; we k d n I I

B0 B0 kB U Lo ] fae,&rag@ekgﬁn%%sgéfwr%ow
(lgsAkyI gegebenenf alls subst ituiert mt einer oder zweijHydroxygryp;..

N, - OQOF Déﬁ"f_)at\@bﬁ‘ﬁb mﬁmelem &&Jr%eﬂ&nﬁfblchﬁet bl R anﬁﬁms anaeres é}s V\Esser-
S “'stoffsmd

-B. - Denvat-gemﬁB einem beliebigen'der vorhergehenden Ansprliche, dadurch'gekennzeichnet, daB-R"’_-_aus_-;: )
. .;Halog_en._-'CHa. _und -CFs au,s_gewahlt is_t_ und/oder RS ist ausgewdhit aus Halogen, -CHs, und -CFs, .

-'Derlvat geméB Anspruch 1, dadurch gekennzeichnet, daB dieses ist:
: “5-Chlor-3-(4-fluorphenyl)-1-[1-[2-(3-methyl-imidazolidin-2-on-1-ylethyl}-4~piperidyl]- 7H+-indol,
3-~(4-Fluorphenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl]-4-piperidyi}-5-methyl- #H-indol,- :
~. 3+(4-Fluorphenyl)-5-methyl-1-[1-[2-[3-(2-propyl)imidazolidin-2-on-1-yljethyl}-4-piperidyl]- /éindol, . .- 553
2.5-D|methyl-3-(4-ﬂuorphenyl)- -1 -[2-(|midazol|d|n-2-on-1-yl)ethyl]-1 23 6-tetrahydropyndm-4yl]- e,
y ..indol
- 2,5-Dimethyl-3-{4-fluorphenyl)-1-[1-[2-(imidazolidin-2-on-1-yl)ethyl]-4~piperidyil- I H-indol,
 2,5-Dimethyl-3-(4-fluorphenyl)-1-(1-methyl-4-piperidyl- 7H-indol, oder

. 1[1-[2-(1,3-Dimethyl-1-ureid)sthyl]-4-piperidyi]-3-(4-fluorphenyi)-5-methyl- 1H-indol.

" Pharmazeutische Zubereitung. dadurch gekennzeichnet, daB sie eine Verbindung geméB irgendeiner _
~--cder--Ansprliche- 1-7, oder ein pharmazeutisch -annehmbares Salz oder eine Medikamentenvorstufe - - -~ -
... derselben als aktiver Bestandteil umfasst, zusammen mit einem pharmazeutisch annehmbaren Téger .

. oder Verdlinnungsmittel.

9. "Verwendung" eines Derivates gem#8 irgendeinem der Ansprliche 1-7 oder eines pharmazeutisch
" annehmbaren’ Salzes oder eine Medikamentenvorstufe derselben, zur Herstellung eines Medikaments: = -

- -fiir -die - therapeutische Behandlung von Angstzustinden, Aggressivitlit, negativen Symptomen - von
. Schizophrenie, Depression, Migréne, SchiafstSrungen, Pharmainduzierter Parkinsonismus oder Parkin-
" . sonscher. Krankheit.

-+10. Verfahren zur Hersfellung eines Derivates gem#B Anspruch 1, umfassend
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Wis' ééé_‘of.' 00 . cwf Ule\ Sti ck“t\odfn%H—@der\
"("*iCHZ) m- w.

- EP047003981 ~~~~~~~~

dpr Trlfluor rmt hyI odor Zist -CH = CH, - mmm'"””m:j”m Q.
Salérstoff, CH2, oder ‘NW worm R7 V\assorsT |st odor Cl- & Al kYl K
SAlknyl |, &3ur F@akti@ybrlingm ¢iner Vesbingung folgendes Farpel] oal kyl (oi s- C4)- Al-kyf 1
b'.nenf al Is mt e| ner odor zwe Hydroxygruppoen subetituiert "h ULTE
ae-Gruppe. Nor, n R em' Wassgrstoff ist, odor C -C4 Alkyl ot

-Alkenyl., Ca- CB Cycl oal kyl oder :Ca COY¥l oal kyI (Cl-C4) AlKkyl ' :
enénfall.s mt einer odor zweigd ppen a6 substituiert; und'
NRSRlO Vo jede der R9 und R' unabhangi g vonei nander__aus. .. .. .
. vorrausgesetzt daB, wenn
__~e\/\/e| | s Wasserstoff sind, X ug_ JF ol ¢~h CH $I nd, und Ar emme 35 ..t ...
~m~—~~~EP o 470 039 Bl *cLM 1 R"470 039 ~ ~I 11s01 111 11111 o
TR __ Phenyl gruppe ist, R5 fidc hyl sein kann;

-und pharmazeut i sch anneh are] Sdur eaddi ti onssal ze und

Bl karrentenvorstufen dersel ben'; * 2. Derl atyemaB Anspruch 1, dadurch
ekentizei chnet, daB) Ar Phenyl i st, gogebene all's mt Hal ogen' 6
_"strtl,gert vor zugswei se 4- Fl uorphenyl X 3 Derivat genrB irgeneiner der
5 .__’dcﬁer 1 -oder '2-dadurch gekerinzei chrnet, daB R5 G ne G uppe der fol genden
el i-st. 10- B (CH2) 2N - NRY (C ..

' I i oder 0
~~wri. R7, wRen RREALFR R, Anensiis gestrigheliandiniey sia 'BS?“P'S‘" &nd, &1‘%"%15‘?
S C22CA Al k@nﬁlkvlmlpsgf%ﬂweﬂah@‘" Tosylpeoit ingm FROHA S Pﬂ%‘?’ldel nemm. der .
er"gehenden Anspr Cche, dadurch gekennzeichnet, daB X gleich-" GR Ist.
Der.ivat. gerrAB Anspruch 4. -dadurch g‘széen%'z_ﬁ chnet daBl R2 und/oder .R6.:"
Taidéeres al s. "Wasser- stoff sind. | “OT e e ' '
ivat genl i B el nenbel i ebl gen der vor hergehenden Anspr Cche. dadur ch
nnzéfchnetdaB R2 Bus,: :a  Halogen, ~C~j3 ,und -CF3 au~gewi hlt ist....

T R3 st g%%shrs@f‘%ﬁ‘ d48 Iy oder ein Halo%enld der allgemeingfl BormblF.- . . .. ~p:

,-f*f”vat gemf nspruc urch gekennzel chnet, daB di eses |st

S me
hat—(CHa)n—U\ / - ' 'oder hat - (CH2)|‘I_' U _‘ﬁ—v : R

|st. worin n, W, U, V, Z, V1, und U' wie oben definiert sind;
" b) zur Reaktlon bringen einer Verbindung folgender Formel:

“worin R', R?, RS, R*,RS, Ar und die gestrichelton Linien wie oben definiert sind, mit einer
Verbindung der aligemeinen Formel

~REN{CH2CHzhal)y V- . '

in der R® wie oben definiert ist und hal ist Halogen;
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:Ldﬁéé;(Aafluorphenyl) I-[1 - [2 I(3 met hyl -i ni dazol i di n- > on-1

SN o RE I N TR

-Fluorphenyl) 5= nethyl-ll(l424 3-(2-propyl)i m dazohl dt n- 2- on-:1-yl yethy
p| p st | dy|c) Reduzieranidés, indolringscsiiner. Verbindung der algergelﬂnrfgm?w -3-(4- fl u0r phe n
2-.(1.m dazolidin-2-on-1 -yl ~et hyl]-4- plperldyl] | H i ndol , :
Di nethyl 3-(4- quorphenyI)-I (1 npthyl - pi peri dyl - IH-|ndoI odor

'[2 (1 3-Di nethyl- Ar : ~

| Hi ndol . _

daB sie G ns
}Vérblndlung gemAB irgendei ner - - oder sin :
pirarmazsuti'sch -annehnbares Sal z_gdox 1N NNbdlkanevlenvorstufe derselben
‘Bl's alktivsr Bestandtsil umfass® zugamred mt einetm pharmazeuti-sch . .
‘annehnbar en Tiger. :485. oder Verdafn ittel. .. Verwendung: ei nes’ NMM”F
jfkrlvates ‘gemAB |rgende|nen1der Ansprflcﬁg 1-} oder si nes; phar mazeut i sch™"
:annehnbaren Sal zes oder sine Medi kanente ufe derselbenl, zur

‘Het'stel | ung ei nes; Medi kanents: fO die thygapeutische Behandl ung von

sAngstzst i nden, Aggressivitfit, negativen Bynptonen von ::5: Schizophrenie;~ -~
Lepression, Mgrine, Schlafat6rungen, Pharmainduzi erter Parkinsoni snus oder "7
;rkdnm sanr.cher Krankhelt 10 Verfahren zur Fbrstellung si nes Derlvatesfwmm44~

NEA: <<~ A fiag: ~ AN H 15~ worin R Y, A und
‘e gedtri ched) Reduzieren B Poppabingingm JkanyHpRYFYog mnehﬁfb"&“%?ﬁ’ B”T"' 20
‘-Allkylhalogenldl Al kyl mesyl at oder Tosylat, mt einemm Epoxid der:

......... R!? Ar ~~~~~~H Q7--dCHR 0 wornm:
wasserstoff thhyl ocl er. Ethyl od Hal ogeni d der aligemeinlen: - :
“'j_'___'_' """'\ - lla _[I |b
.dﬁrZ)fn-L oder hat - - x -0V. T
WL .let, wormm . Z, V1, nd UL wi e oben
iniert -si nd; 40 ' ~~b) zuR3ReaRfi on pringen ei‘fer Ver bi ndl ung.
ender o

Fornel N R3 R4 _ NH2 o

warin-.R‘-R'S', X, Ar und die géstﬁchélfen Linien wie oben definiert sind,
'©) Reduzieren des Pyridiniumrings in einer Verbindung der folgenden Formel:

Vil

worin R™-R®, X, Ar und die gestrichelten Linien wie oben definiert sind, mit Ausnahme daB R° . '
nicht Wasserstoff sein:kann, und hal ist Halogen, zum Tetrahydropyridinring;
f) Reduzieren des Pyridiniumrings in einer Verbindung der obigen Formel VIll oder der Pyridylring
einer Verbindung der Formel XIV zu sinem Piperidinring;

8



".'“—:'e:‘r t si nsz mR? e:qﬁerls/erﬁlr ngrﬂ dlg gesltlrl Ch6| ten Union i oben
1. n
Lgﬂég%hj}l?)ozoénglln der.1R5 WI eEBl%eﬂiIﬂ@?M?:;Te: gfnuﬁxﬂml "ﬂE"IMIllH;Im

~~~~~~ Nworin R-R5, Ar,. Y .

7 5 . .
y -, D :ring; ..20 d) Reduzi eren der .
peI b| ndung i m Tet rahydr opyri dyI ring i n'vﬁn? Ver bi ndung der For rrel

VI |

e RAC 25 X, ]~
BB .,:: --.|-N ........... 30 Rs35 R1R5 X Ar und d|e
_;-g.__ IC|?£| ten Un| en w e oben definiert sind, Reduzi eren des R
9}{6“ Formel: R Ar = 7o
o 16 _ . -R

nd“ d.:l.e. 'gestrllchelt L i € b def e 1R5 X
en Li n| en

chgo Wasser stwerip RIRY é\nph lgﬁﬁtﬂp@ﬁenm}ng{géﬁm%ﬁﬁeMGn sludS rt}r?‘rp Iﬁe‘ (%fa

: XY:

"yd r opyr | - Wapsers C1-C4 Alkyl oder’
- h) Acvlle 'eines Aminoalkylderivates der folgenden Formel: et

{
(CH,)NHR®

e worin - RI-RY, X Y Ar; R%, n und dle gestrichelten Linien wie oben definiert sind, mit einem = - -~~~
U Acyllerungsreagenz wie einem Carbons3urehalogenid, Anhydrid oder einen gemischten Anhydrid,. . ... . . .
-oder esinem Harnstoff- oder Thicharnstoffehlorid, einem Isocyanat, Isothiocyanat, oder einem substt-

- tuierten Chlorkohlens#ureester. .
" i) - RingschluBreaktion eines intermediéren Ethylen- oder Propylenduaquderwates der’ folgenden"

. Formel




zreren des Pyr| d| ni unri ngs In einer Ver bi ndI ung der

._.VI}I‘I ‘oder der Pyrl dyi.ring ei ner Ver bi ndung_—def’FoT‘rrFF’m
er_| d 38 -,
“ Inr| ngS S 7§r 7 - E?gﬂqgg?;edum eron der ﬂ‘\m““““‘“m‘)\\\“\

S At atiataiadeiedae Ar N
ArN R8, n und die gegtri chelten LUn| e‘n
e| ne Acyl ||er ui ngsreagenz wie. elnem R
: _ gomi schten Anhydrid. odor ol nom
“ei ngn | sgcyinat | sot hi ocyanat , odor
By r 5 i) _ L
-hI.u roaktion elnes Intornedlllre hyl en- L
er 1 fol genden - Formel: 50: 55 3_3' yEIeD 04(7)§:rg,?gr %onl endiam | gder| o

:(

(CHNH(CHR)m

e e e |..CL; "ka.M R4 10. . N (CHY), NH o rrNHR?
114, R8, n, X Y, Ar und die gestri chel ten Uinion w e( obe )

-:I-___nd wosh A, BY @[ X,3Y, Ar und die gestrichelten Linien wie oben definiert sind und m 2 oder 3 :

ist, mit Phosgen, Thuophosgen oder Kohlenstoffdlsmﬁd aur. Byldung eines Substltuenten der S_tn._lktur ' -

“"1a; oder
) Reduzieren einer Carbonséure oder .eines Carbons#urederivates der folgenden Formel:

';_Rf . Ar

Xit

" (CHZ),CORY

_worin R™-R*, X, Y, Ar-und die gestrichelten Linien wie oben definiert sind, R ist Wasserstoff .
oder ein niedriger Alkylrest und p ist 1, 2, oder 3;

- und dann, wenn gewlnscht: :
Acylieren einer gem#B, einem der Verfahren (a) bis (j) hergestellten Verbindung der Formell,in =~~~ 77

" der R® einer Struktur 1a oder 1b entspricht, worin V gleich NH, oder V! gleich NHR'™ ist, oder U'
- - gleich NH ist, mit einem Acylisrungsreagenz, oder Veresterung einer verfligbaren Hydroxygruppe in -
_einer Verbindung der Formel 1 um eine Medikamentenvorstufe zu erhalten;
Umwandiung einer, nach Methoden (a) bis (i) hergesteliten Verbindung, in sin pharmazeutlsch___
annehmbares SHureadditionssalze derselben; oder -
" . Aufidsung einer optisch aktiven Verbindung der
(a) bis () in optisch aktive Isomere derselben.

Formel |, hergestelit nach einer der 'Verf_ahre_n___.- )




E bt

I trﬁ"t’;P'o'g'h “Thi ophosgen oder Kohl enst of f di suI fld zur Bi

Substituenten der Struktur _ | ~~~a; oder Reduzi eren

di ner- Carbonsgure oder eines Car boms.wfoaahygwat es der fm;m»m'#hmﬂmmm
R~~~~~~~ ~ Ar 25~~~~~mee ~~ >x N MOW

R~~~ |l - ~~"~R-R—~. X, Y, Ar und die ) X1 FRE~. ongsrchle o

||nvveobndﬂbn@nspfgch%iff‘)wndﬁvemﬂgqﬂaniemg%Gﬂkyrstun pls 1 2 oer3 und dani
wenn gw-nscht | WR ~Ayiee ie e~.ele e efhen()bsU egstltnVri dngdr'-l“—”~

Lo afinhiEp Xerahreszyr °5§!§““F9@!&WV'WE@’“‘EHW'FM@%WS mit fplgenderFormeliei i r - -
snR7|t asrtf Aufliesung einer gntlsch akivernde Verbihrnug der Fomes |
hergestfteni nachbinern der Ferfahel 1i® (a)aich N) int mtic akinem
Acsoer endersel benz. oo eetrn iegeefga
0 470 039 Bl | 11111
f ol gende Vertragsstaaten ES, GR 1.
Arylindgl - oder 3-Arylindazol deriy Rol gender] Fornel : 6 _
~~~~~~~~~~~~~ "Ar R2'<- 10 R ! R3 N K15 RR
worin Ar eine Phenyl gruppe |et, gegebeﬁénCY substituiert mt el nem oder

a

DS* Pat ent anspruch f Ur
rfa¥en zur Herstellung eines

mehreren Substituenten. 20 ausgewahl t} aus {Hal ogen, Hydr oxy,
Trifluornethyl und Cyan, oder Ar ist 2-Th , 3-Thienyl, 2-Furyl, 3-
Furyl/, @-Pyridyl, 3-Pyridyl, oder 4- Pyrl dylN.R1- R4 sind unabhangl g
ausgewdhlt aus V\asserstoff, Hal ogen, ﬂl kyl, Cl-C4 Al koxy, Ca-C4

kyl t hi o, Cl-C4 Al kyl sul phonyl , Q/an Tr| fluornmet hyl, oder

\"I’I uornmethylthio; die von X ausgehende gestrichelte Linie imRi ngsystem-
deut et gegebené’ﬁ'ﬂ’hM%“eeDhPfé/'%ipﬁﬂﬁh ggbpnentays substityigel{pjt gjpem eesmefirreryBubsiyeptae t ¢
Linie eéPne B?“ﬁ%ﬂ!f’ ‘ﬁ*éz”éP%‘?ﬁ‘n@tdeH PP°f"s°E“V'><’"$tCV%kgﬂleb1*ff'stc?dT@P"!é eyl e Gre,

e gest r.Vfﬁ o e iSeeg '9‘“ % 44}%% Ao E55 v
ausgehende g’g' 'f’L(hgi ky ' gb l%gé ”%’f"efaé S %&nré%a‘éleme wenn

K dle von |e| n an,
si e X e'zQ t?etlte infd ch t da

anvel gt 1 ot f, Helogen, Tr - SRS hRY b ool c
gegebenenf al ,Leﬁ,emmg,;twaﬁﬁgtmlgm@,ger o er zwei roxygrup pen,

wird aus den StgleWeh W &Bgdnandd dstidRei@QMATBEIRutet gegebenentalls eine Bindung; wenn sie keine
Bindung anzeigt ist Y gleich N oder CH; wenn sie eine Bindung anzeigt, ist Y gleich C;
30 RS ist Wasserstoff oder C1-Cs Alkyl, gegebenenfalls substituiert mit einer oder zwei Hydroxygrup-
pen, oder R® wird aus den Strukturen 1a und 1b genommen. o

o/
o » Cia v Z\V
W ~(CHa)a- ~ (CH2)a—U"—Cc—V'
U\C/ . oder n i
: "W 1b.
40 W 13. .

worin n eine ganze Zahl von 2-6 ist;
W ist Sauerstoff, oder Schwefel;
45 U ist Stickstoff oder CH;
: Z ist -(CHz2)m-, wobei m 2 oder 3 ist, oder Z ist ein 1,2-Phenylen wahlweise substituiert mit Halogen
oder Trifluormethyl, oder Z ist -CH=CH-, -COCH- oder -CSCH.-;
V ist Sauerstoff, CHz, oder NR?, worin R7 Wassaerstoff ist oder C1-Cs Alkyl oder C2-C4 Alkenyl, Ca-
Cs Cycloalkyl oder ca-cg Cycloalkyl(C, -Cs) Alkyl gegebenenfalls mit einer oder zwei Hydroxygruppen
50 substituiert;
U! ist sine Gruppe NR®, worin R® ein Wasserstoff ist, oder C1-Cs+ Alkyl oder C2-Cs Alkenyl, C3-Ca
Cycloalkyl oder C3-Cs Cycloalky(Ci-Cs) Alkyl gegebenenfalis mit einer oder zwei Hydroxygruppen
substituiert; und
V! ist NR®R'™, wo jede der R® und R'® Gruppen unabh#ingig voneinander aus den R3-Substituen-
55 ton ausgewihit werden kdnnen;
vorrausgesetzt daB, wenn R'-R* jeweils Wasserstoff sind, X und Y gleich CH sind, und Ar eine
Phenylgruppe ist, R® nicht Methyl sein kann;
oder ein pharmazsutisch annehmbares S#ureadditionssalz oder Medikamentenvorstufe derselben,
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z.. 35"~ [\ -(CH2). oder -
(CH2)n-ULCG-V 1 1* W I S
la. worin n el ne ganze Zahl von 2E®0i430 p39/8i St Sauers q’mﬂmm)mmm

46 Uist Stickstoff oder CH Z ist -(CH2), |§t

oder Z ist ein 1,2-Phenylen wahl WEI se substl t ui ert m t ogen "odé&r : T
Trifl uornet H'W‘sse'éi’der Z ist - - oder -CSCH2-; Vist - .
Sauerstof f, CPBYr Rsgitipn ijagen %PYW’W"W'Q%’E’P’S@HP‘* i st oder Cl-C4 Alkyl odot
Cc2- C4.-.AI..kenyI C3- CB Cycl oal kyl odor -C3-Cs Cycl oal kyl (Cl -C4) Al kyl
gegebonénfalls mt einer oder zwei Hydroxygruppen 60 substituiert; Ul .
i st eife G uppe NRO, worin RO ein Wassefstoffrist, oder Cl-C4 Al kyl oder
Cz-C4 Al kenyl, C3-CS Cycl oal kyl ogd&r cl oal kyl (G -C4) Al kyl
gegebenenfalls mt einor oder zwei on substituiert; und VI ist

NRO1R10, wo jede der RO und R10 G uppE gi g vonei nander aus den
R8- Subgt i tuen- 55 ten ausgewdhf

wenn R1-R4 jeweils Wasserstoff sint, X 4nd gI eich CH sind, und Ar ei ne
Phenyl gruppe ist, R5 nicht Methyl sein f&a er ein pharmazeutisch
annehnbar es Saur eaddi t | onssal z oder Medi k rrent nvor stufe dersel ben, 41
unfassend: EP 0 470 039 BI I 111171 11111 11 1111 unnf assend:
a) MrsReaktl on bringen einer Verbl ndung foI ender Formel: F R1 Ar R2 10
R3 | - *HN Hworin R, R2,
R3;; R4 X Y, Ar und d|e gestrlchelten Li n| en w e oben definiert si nd m t
el M Cl 2 | hal ogenl d Al k é}at oder Tosylat, mt _einem
Epoxi d_der gﬁ?""l—? X Gfﬁ Eﬁg rﬁhe"%%g‘ T; h‘"erl‘{?@ftﬁw BErireES Ry |
oder efh HaI o trelggenid. Alkvipasizt ‘?{ a?ré'f't%’ﬁm p°x' orme
Lilalll
Hzc\—-’CHR'
o
25
worin R' Wasserstoff, Methyl oder Ethyl oder ein Halogenid der aligemsinen Formel
30 Z .
/. ia ) oy iiib
(5 . ha({CHaln v hal= (CHZ)e—= 0 =&
o/ U\c/ oder \!/IV
S i
35 w
&“".

ist, worin n, W, U, V, Z, V", und U" wie oben definiert sind;
b) zur Reaktion bringen einer Verbindung folgender Formei:

- 40
R! Ar
RZ
R "6 1\
45
N
RS ]
R4 NHaz

50
worin R', R2, R3, R*RS, Ar und die gestrichelten Linien wie oben definiert sind, mit einer
Verbindung der allgemsinen Formel

RPN(CH:CHzhal)s V

55
in der R® wie oben definiert ist und hal ist Halegen;
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hal - (CHZ)f-I\ Vv oder hal (CHZ)

~~~~~~ W35 ) |wist,mrinn,wuv27m" ﬂm
oben definiert sind; b) zur Reakti cep barmgseBEi ner Ver bi nd ﬂ’f"ﬂ"’
Formel: 40 RL Ar R2 45 R3 R4 NH2 50 worin R, R2, R3, F14R6 At und «
die gestrl chelten Linien wie oben definiert sind, mt einer Verbindung. der
al | genei nen ForavBpdugsep desindoiripgs.ginppVerbindynggipr pligerinen Bgrmal e oben def i nii ef
ist und hal ist Hal ogen; 42 EP 0 470 039 BI *c)
Reduzi-eren des Indolrings einer Verbi ndeg der al i genei nen Forrmel 51 R2Ar
.10R4: N R5 worin R1-R5, Ar, Y und, d|e gstrl elten Linien wi e oben

defl nierf sind, zu el nem D| hydr oi 'rR d) Reduzi eren der

Doppel bi ndung i m Tet rahydropyri dyl ri ny & Verbincdung der Fornel: 20
R Ar R2 25 X N

VIl R3 R4 <30 NRs

- 10

Ns
O R
. ¥ worin R'-R®, Ar, Y und die gestrichslten Linien wie oben definiert sind, zu einem Dihydroindol-
2 ring;
_ ) d) Reduzieren der Doppelbindung im Tetrahydropyridylring in einer Verbindung der Formet:
20 :
25
Vit
30
W RS
35
o worin R'-R®, X, Ar und die gestrichelten Linien wie oben definiert sind;
'\,," 8) Reduzieren des Pyridiniumrings in einer Verbindung der folgenden Formet:
40
viii
s
N/
: . . -~ +
50 hal RS

worin R-R®, X, Ar und die gestrichelten Linien wie oben definiert sind, mit Ausnahme daB R’
nicht Wasserstoff sein kann, und hal ist Halogen, zum Tetrahydropyridinring;
65 f) Reduzieren des Pyridiniumrings in einer Verbindung der obigen Formel VI oder der Pyridylring
einer Verbindung der Formel XIV zu einem Piperidinring:



)]

35 worin R‘ R5, X, Ar und die gestrichelten Linien w e oben—defini ert srmT"—

e) Reduzieren des Pyridiniunrings in einer Verbi ndung der f
40 REp 0 470039 BT~ ~Ar i'iil mi | ||||
Vii 60 hal

Ar und die gestrl chelten Linien wi e oben definiert sind, mt Ausnahrre daB
R5 ni cht Wass®Redugieren derj Garbrpiigruppe pider [Yaibingeng dpiiblgapden, Foemein
Tet rahydropyridinring; 55 f) Reduzieren des Pyridiniunrings in ei ner _
Ver bi ndung der obigen Formel VIII oder der Pyridylring einer Verbi ndung der

Formel XI'V zu einem Piperidinri ng, 438y - EPAP 470 039 Bl '

I1j BIBliji HII lil * C L Reduzi eren der Carbonylgruppe
ei ner Verbi ndung der fol genden f—‘o Ar 5 10~~ 3y Rl 20 worin
R-R4, X, Y. Ar und die gestri chelt i en<yi e vorher definiert sind und

RL6 i st Wasserstoff, Cl1 -C4 Al kyl
Ami noalokyl derivates der fol gendg p
X R4 Y 35 (CHZ)nNHR8 40 vvorl n RY- R4

- C4 Al koxy; h) Acylieren eines
Rz Ar4s R ~~ R3

Y. Ar,DR8, n und die
it einem Acylierungsreagenz
wi e ei nem Car bonsgur ehal ogeni d, Anhydrid foder “di nem geni scht en Anhydri d,
oder ei nem Hanst of f- oder Thi oham;t of fchliori ei nem | socyanat,
| sot\aiscyanat, odor ei nem substi- 45 erten Chl or kohl ensgur eester.
i) Ringschl uBreaktion eines internediiren Ethyl en- oder
Pr Lyl endi am nderi vates der fol genden For r[gJ\SO

T o} R16

20 :

worin R'-R*, X, Y, Ar und die gestrichelten Linien wie vorher definiert sind und R'* ist
Wasserstoff, C1-Cs Alkyl oder Ci-Cs Alkoxy;
h) Acylieren sines Aminoalkylderivates der folgenden Formel

25

R, Ar
Rz
N
Y
30 X
N/
Re T
35 _
e " N
. l s
(CHo)NHR
P .
worin R1-R*, X, Y, Ar, R®, n und die gestrichelten Linien wie oben definiert sind, mit einem
Acylierungsreagenz wie einem Carbonsiurehalogenid, Anhydrid oder einem gemischten Anhydrid,
oder einem Harnstoff- oder Thicharnstoffchlorid, einem Isocyanat, Isothiocyanat, oder einem substi-
45 tuierten ChlorkohlensZureester.
i) RingschiuBreaktion eines intermedifiren Ethylen- oder Propylendiaminderivates der folgenden
Formel:

50

56

44



Py

55 44 . EP O 470 039 Bl | 1[Il *C L M S
* .

| 111
.o : R Ar L o11111 . ;. RZ
@R4 (Y] *1o tN (CH2) nNH ( CH2) mM\HREP1Bb470c039B1RI - R4, Rs, die
gestrichelten Linien wie oben definiert sind und m 2 odmlumml“'mmm“l :
Phosgen, Thi ophosgen oder Kohlenstoffdisulfid zur Bildung e nes » s =
Substituenten der Struktur la; odeg 20 j) Reduzieren einer ..
Car bonsdure oder ei nes Carbonsaurederivafes der folgenden Fornmel: Ar R2. R3.
Xli 30 R, : R4 Y (CH2)rCO2R17 worin™
R-R4, X, Y. Ar und die gestricP I ANen wi e oben definiert sind, RL7 ™ =
I'st WAsserstoff oder ein niedrigg gét und p ist 1, 2. oder 3; 40
und dann, - wenn gew'l nscht: Agylterep~ermner genmXB, ei nem degy Verfahren (a)
bis 0) hergestellten VerbindUhg der Forndl 1, in der R5 einer Struktur la

oder |Ib entspricht, worin V gleichdyH o V1 gleich NHR ist, oder U
gleich Nyl ist, mt einen1AcyIierungsr1§§e?%1 oder Veresterung einer
i ndu

ver f Ogbar en Hydroxygruppe in einer Verpin g der Formel | urn eins
Medi kanent envorstufe zu erhalten; 45 N Umwandl'ung ei ner, nach
Met hoden (a) bis 0) hergesteliten V@rbindung, iQﬁgiqgggarnDzeutisch. -
annehnbar es Saur eaddi ti anssal ze der sel berf®H i #osung ei ner optisch
akt iven ®er bi ndung der Fornmel- I, hergestellt nach einer der Verfahren (a)
bis ) in optisch aktive Isonere dersel ben. 50 s6 45 EP 0 470 039 Bl
31LTTLiil 1 ii [yornR-RY, RE, n, X, Y, Ar und die gestrichelten Linien wie oben definiert sind und m 2 oder 3
S’ ist, mit Phosgen, Thiophosgen oder Kohlenstoffdisulfid zur Bildung eines Substituenten der Struktur
1a; oder '
20 i) Reduzieren einer Carbons#ure oder eines Carbonsiurederivates der folgenden Formel:
Ry Ar
Ry
26 )
*X
N/
Ra I XH :
30 Ry [ 'j L
W N
35 (CH,),COLR

worin R-R*, X, Y, Ar und die gestrichelten Linien wie oben definiert sind, RY ist Wasserstoff
oder ein niedriger Alkylirest und p ist 1, 2, oder 3;
10 und dann, wenn gewlinscht:
Acylieren einer geméB, einem der Verfahren (a) bis (j) hergesteliten Verbindung der Formel |, in
der R® einer Struktur 1a oder 1b entspricht, worin V gleich NH, oder V' gleich NHR'™ ist, oder U!
gleich NH ist, mit einem Acylierungsreagenz, oder Veresterung einer verfiigbaren Hydroxygruppse in
einer Verbindung der Formel | um sine Medikamentenvorsiufe zu erhalten;
45 Umwandiung einer, nach Methoden (a) bis (j) hergesteliten Verbindung, in ein pharmozeutisch. ...
annehmbares SAureadditionssalze derselben; oder .
Aufibsung einer optisch aktiven Verbindung der Formel I, hérgestellt nach einer der Verfahren
(a) bis (j) in optisch aktive Isomere derselben.

50
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R R

470 039 91 0o~ ~~111111 HEl~ 11111 1131 INL1.* * C_ | * - M
S Revéndl catl ons .. Revendl cations pour les Etats contractants sul vants AT,

?IE BQ;ryIDFndel)l;ol ngeGFor IrrII eLié IlilﬁpomoaR; gg derive Hmmmll"mrmlﬁm

i X j 15~~~ . N NRS 20 dans Iaquelle &st Sun* e
phenyle ﬂﬁ% '?W%nen ubstltue avec, un oy plusjeurs substituants’ ch0|sf§=”gg
par m ~ un TeYpslsatans ‘l?r‘i" ?P“t’ﬂﬁm?tr" Madiio; tﬁﬁ*gﬁﬁ"e Bt i GPa oLl by Nhe SEes: P
un 2- thr y U n 3-furyle, un 2-pyridyle, un = 77"
3-pyri P Qﬁﬂﬁﬁgﬂg%%% gﬂyoud rgmﬁﬁagﬁngm?Edependannent choisis parm un

hydr og ne un hal ogbne, un al kyle en & -C4, un al coxy en C1-C4, un

al kylthio en C-C4, un aIkyIsquonyI* en @-C,, un cyano, un

trifluoronethyle ou un 25 tr Jluoronet ylthio; le pointille partant de X

dans | e systbne cyclique indique o gn facultative ; borsque ledit
poi ntijell i ndique une |iaison, X ey azgke ou un groupe CR6 dans | oquel
R6 est un hydrogbne, un hal ogene, /AR _IF INJor onbt hyl e ou un alkyle en G

-C4; lorsque le pointill6 n'indRﬁue jas del | iaison, X est CH2I 30 l-e
pointill6 partant de Y indique une |igdis cultative; lorsqu'il n'indique
pas une liaison, Y est Nou CH; et lorgqu'ill indique une |liaison, Y est C
Rs derun hydrogene ou un al kyl e en G- faeul tativemrent substitu6 avec un
ou deux groupes hydroxy ou R5 est un group!‘bs choisi parm les structures 1 a

Ib: 35 z ' (CH?)n-U> -V OU -~ (CH2) n-U1-G V 40
31 | a. - | b. ot n est un entier
de 2 a_6; W est _.un X ou S u U est azot e

20 ng.la 3 st yltative s t i blsls

(CHZ) v o azrréuI un é\f§ kﬁeén i :ﬁ)r é eﬁ reggg -tEles‘r‘lfy ﬂag C[!'l yle,
subst I tue ae r@& Lk est

2 - OURT t' indé erﬁ%\m ak:ge?aplun %Zyl@% C,U&, gio%lbne
ou un al kyl gy @fleh un- unwem canm ﬁsuﬁ'dﬂyl un o , ol MritfadGrnEURyI6 ¥ Gn €N
Ca- Cs QU UNyfigY. HiY:! C3- Cs Kyl e en O facul tativement substltue

avec un ou ReJdxtile pakHAtse huﬁfswwsté% cffidue idiogs wpﬁ.sdw?&u@lﬁm, 1brSe Rait Pélnt@St U
hydr ogbne oindigue kb liyison, X Bst@h -akde ALurgtoupb CRNYANE Ieqtiol B2 ost G4 hydidyetey Gh Reddglind, € en
C3- Cs ou unurd eiotoodthidy bu enalkyl-«aay &k kyl e en Cl-C4 facultativenent substitue

avec lorsque le pointillé n'indique pas de liaison, X est CH; ;
30 le pointillé partant de Y indique une liaison facultative ;.
lorsqu'il n'indique pas une liaison, Y est N ou CH ; et lorsqu'il indigue une liaison, Y est C ;
&.)' R° est un hydrogéne ou un alkyle en Ci-C, facultativement substitué avec un ou deux groupes

hydroxy ou R® est un groupe choisi parmi les structures 1a et 1b:

35

\/ . / \ - (CH2)n— U‘--"'C"—\ll1
/S W
“ T
w 1a. _ 1b.

oll nest un entierde 24 6 ;
45 W est un oxygéne ou un soufre ;
U est un azote ou CH ;
Z ost ~(CHz)m-, m étant 2 ou 3, ou Z est un 1,2-phényléne facultativenent substitué avec un halogéne
ou un trifluorométhyle, ou Z est -CH =GCH-, ~COCHz - ou -CSCHa- ;
V est un oxygéne, CH> ou NR?, ol R7 est un hydrogéne ou un alkyle en C1-Cs ou un alcényle en Cz-
50 Ca, un cycloalkyle en C3-Cg ou un (cycloalkyl en Cs-Csg)alkyle en C1-C, facultativement substitué avec
un ou deux groupes hydroxy ;
U est un groupe NR® dans lequel R® est un hydrogéne ou un alkyle en Ci-Cs ou un alcényle en C-
Cs, un cycloalkyle en C3-Ce ou un (cycloalkyl en C3-Cs)alkyle en Ci-Cs facultativement substitué avec
un ou deux groupes hydroxy ; et
55 V1 est NR?R™ ol chacun de R® et de R peut &tre indépendamment choisi parmi les substituants R8 ;
sous réserve que R® ne puisse pas &tre un méthyle lorsque R' & R* sont chacun un hydrogéne, X et Y
sont CH et Ar est un phényle ;
et les sels d'addition d'acides pharmaceutiquement acceptables et les précurseurs de médicament

46



un ou deux groupes hydroxy ; et 55 V1l est NROR O—ei—chacun _de RO et de
RO pout etre independamment choisi parm |es substituants R3; sous T6serve
guo R5 ne puisse pas etre un net hyEe d4m0903a81R A R4J ”mﬂ
hydrogbne, X et Y sont CH et Ar est un phé6nyle; et I mwi’ﬂ!lt '
d' aci des pharmacouti guenent acceptables et |es pr 6curseurs He he nt
E 470 03%9waspondants. | ||| 111 |[[]]] ... correspondants.
derive sel on Ia revendi catiqn 1, cara ris6 en ce que Ar est un JghGnZ
facultati v& ED? on.la even '9%'8" Iyfe gtg SR &8 q%ArFﬂ,sb(r !@W(Seefafmmvem t substitué . . .. .
4-fl uoro henﬁ"%"“" ge"f')rijet? FR0E Wt BROP™I% quel conque des revendl cati ons .1 .

ou 2, carag! Ul v Rich %r&‘h%eﬁ%qt?esées e v?j&ﬁé%e kﬁf? fﬁﬁ{gﬁg 168'en t8 que FS est un groupe

(CH2) 2N RRRYE v

0 15 ob R7, R3, RO et RIO so hoi si s |nd6pendamrer|;§a parm un hydrogene,
un al kyl,g en Cl1-Cs et un al cenylye an C2-C4. 20 4. d~rive selon |une
quel conque des revendi c@H,RNs pLRRBdent eg, carackapLge emmeiwriguo X est CRe.
5. Un derive selon la revendﬁ(l on 4, caracterise éen gque R2 etlou R6
sont autres qu'un hydrogbne. Un d6r| v6 sel on | une glel conque des
revendi cations pr6cedentes, c@®ractbris6 en ce que R2 est choisi 26

par ri_-uns hal ogene, -CH3 et -CFi etlou R3 est choisi parm un hydrogene, un
haI ogbne, -CHa et -CE3: 7. Un deriv6 selon |la revendication 1, caract6rise
cce qu'il el B7, B8 R® et R'® sont choisis indépendamment parmi un hydrogéne, un alkyle en Ci-Cy et un

c or o- 3- (éﬁ'qéﬂﬁ)?'b‘f?rﬁinyl) 1-[1-[2- (3-nethyl i mi dazol i di ne- 2-one-1-yl ) 6t hyl

:if D P i eistees 8 b qusepmaio Cae PR RS iecadatien, parectriny i 9 X EB Rt e
30 | 3

"o (13- (5- B oy HEbRR BTt ThLene e o somgrroa b oo,
l e 2, 5-dingt hyi déﬁ\{lé geg; L HRr RREHR! des ;laVLnli.th%ns( r@aegé%el dafbBRss 2 QB Gielrdst choisi

6t hyl 1-152, 3, Qi RY, CBLY fet -@F@@/‘oéR” Yst Eiofsi nhrr?ﬂ(ﬂl/cﬁogéh@ un halogéne, -CHjy et -CFs.
2, 5-di net hyI 3-(4-fl uorophenyl)-1-{1-[2- (i m dazol | di he- 2-one-1-yl)

dt hyl ] - 4pi p6ridyskifs shioh lalt6l@hdiatidnQ, caractérisé en ce qu'il est :

2, 5- di net hyl -i3 s5Horbl3yenoppesny-)1 12-((5 Insiginydzoliding -pie-1 ﬂ)jélh)l}-lﬂ:bbénﬁﬂpilﬂndblb 35~

le | ~ le 3-{4-fluorophényl)-1-[1-[2-(imidazolidine-2-one-1-yl)éthyl}-4-pipéridyl]-5-méthyl-1H-indole,

1-[ 1-[ 2-36 1, 3-lelBHBAviarpbhéhyi)b-Hétaldy) -itiRja-R-prbpyinpdazolidinb-P-od-1-WiéfhliliepipdpidgmH-ipdols; net
hyl - | H-.i ndol de 2,.5.-diméthv'-38aﬂu0tdn®nqdr‘e[pfk?-.miﬂamidi@)h@wmbﬂutéifqllre.?,&@&trdwl@miﬁgiee*en
ce (qu' el | e conifHerdgloun corrpose de |'une quel con- quo des revendications 1 a
7 oUu un-sel- JnaPwisedwtS @Wﬁ?"yﬂtéﬂe{ﬁ‘ﬁ'@lﬁﬂ?@"@lﬁ Zepre b eiyiberipérighdl-tidegiolea e nt

cor r espondant'® 25@imety(iuarepinslri-Epfpétayl-¢-pipéridylstipdelatihi cul e ou di | uant

phar macdtit i quedThig-0.3-dimfyi-u HEE'[HY'%P'%%"’V'? ipqreppenyPrafty-idndgler i ve de

LG quel %.O r\%eeprg)gr%horne\ﬁgnr}i(ajcl:e%na(}ue,ocaract risée en ce quqelklil Qonlsp?end '%ﬂ acgrrq&geeyé lu e que con-

que des ravendications 1 & 7 ou un sel pharmaceutiquement acceptable ou un précurseur de
médicament correspondants, en tant qu'ingrédient actif avec un véhicule ou diluant pharmaceutique-
40 ment acceptables.

9. Utilisation d'un dérivé de I'une quelconque des revendications 1 & 7 ou d'un sel pharmaceutiquement
acceptable ou d'un précurseur de médicament correspondants pour la préparation d'un médicament
pour Is traitement thérapeutique de I'anxiété, de I'agression, des symptdmes négatifs de la schizophré-

45 nie, de la dépression, de la migraine, des troubles du sommeil, du syndrome parkinsonien médicamen-
teux ou de la maladie de Parkinson. :

10. Un procédé pour la préparation d'un dérivé de Ia revendication 1 comprenant :
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acceptiabpl-e- ou d' un precurseur de nddi canent correspondants pour |a
preparation d un nmedi canent pour |le traitenent therapeutique de I anxieto,
de |'agression, des synptones negzr 6 azaiessies schi zophre I a
depression, de la mgraine, des troubles du someil, du Hﬂﬁmﬂ“m”ﬂm
parklnsonlen n6di camen- teux ou de | a nal adi e de Parklnson procede.
pour Fa’ prepaﬂh‘?ﬁ?ﬁmﬂdﬁhc‘mﬂ%@fﬂ@“leé“'l’@?f’endl cation 1 conprenant:. 60 55:4
EP O 470 039 Bl A e PR PP TP € L‘.‘._.
M S . * a) la rdaction d' un conpose d@’ forgula suivante: Ar 5 LRI
R2 10, R4 Y N H Kol5 dans” IR
| aquel | ® R1, R2 Rs, R4, X, V. ArF% illes sont tels que d6finis ... ..
cl -dessus, avec un hananure d' alkylf , un nbsylate d'al kyle ou un
tosyl ate, avec un 6poxyde de formul e A&Q
H2CC-;CH ' 0 dans laquelie R est g® hy

crogbqe un nethyle ou un 6thyle, ou

avec -unghal ogenure de formula 25 pybnergle z /' Il a

1l b so-: haH(CH2) n4- |V QU  hal -
(CH2)n-U-CV 1\0 11 W~~~~~ w 3s ou| n:Q U V. Z, VI et U sont
tels qua d6finis ci-dessus; b) la r6action n conpose de formul e
suivante: Rl 3 ~~N 45 4' R4 NH2 dansH aquelle R1l, R2, R3, R4, R6,

Ar et_l® pointill6 sont tels quo d6finis ci-dessus, avec un conpose de

formul a général e 50
dans laquelle R', R2, R3, R*, X, Y, Ar et les p01nt1lles sont tels que définis ci-dessus, avec un

\,./ o halogénure d'alkyle en C1-C4, un mésylate d'alkyle ou un tosylate, avec un époxyde de formule

20 H,C—,CHR"

dans laquelle R' est un hydrogéne, un méthyle ou un éthyle, ou avec un halogénure de formule

25 générale
Z
7\ lia _litb
hak-(CHaz)a~ v ou  hal- {CHYa—U—C—V
30 / 1
W
' il
.35 o n, W, U, V, Z, V! et U' sont tels que définis ci-dessus ;
: b) la réaction d'un composé de formule suivante :
1
. R Ar
4.0 . R2
‘\ RG v
N
45 R |
' Rl NHz

dans laquelle R', R?, R3, R*, R®, Ar et le pointilié sont tels que définis ci-dessus, avec un composé
de formule générale
50
RSN(CHzCHzhal)y V
dans laquelle R® est tel que défini ci-dessus et hal est un halogéne ;
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RSN( CH2CH2hal )2V dans | aquelle Rs est tel que d6fini ci- dessugnet hal"' T

est un hal ogbne; 55 48 EP O470 O3BNB1L lii iillii i1 I *

S * c) la r6duction du cycle inddPe 470.083@impos6 de fornu

NN W Ra 10 ™ I HFIIIIH IIIIHII[IIIﬂlIi

R5 dans laquelle RI.a R5, Ar, Yet le pointille sont tels que d~fi'ni &
-dessus, en G%h€§%?8"ﬂfﬁ?HWUmPHHBF%PWﬁéq%f”P@H@@?Fﬁh de | a double Iiaison®

du cycle tetrahydropyrldyle d' un conpose de formule: 20 Rl Ar R2 25 3 o

N VI R R 30 N 35 dans lgquelle Rl AR5, X Ar et le .. ..

pointilld sont tels que definis ci-: | a r6duction du cycle

pyridinfﬁn1d'un conpos6 de f or mul B RI Ar 40
R2 x/ ~ N Vill R3 45
R4 hal Rs 50 dans Iaquells R

Ar et Iewpoi ntill6 sont tels
gue d6finis ci-dessus, si ce n'est né‘pout pas ‘htre un hydrogbne;--
hal est jn hal ogene, en cycle tetrahydrapyrl ine; f) la rdduction du cycle
pyridiniumd un conpos6 de formule Vill cigdésSyus ou du cycle pyridyle d un
conpos6 de formule XIV en un cycl e pip6ridine;

N
: RS
W 15
9 dans laquelle R' 2 R3, Ar, Y et le pointillé sont tels que définis ci-dessus, en un cycle dihydro-indole
d) la réduction de la double liaison du cycle tétrahydropyridyie d'un composé de formule :
20
2
Vil
30
W RS
a5 dans laqueile R' & R®, X, Ar et le pointillé sont tels que définis ci-dessus ;
L, e) la réduction du cycle pyridinium d'un composé de formule suivante :
40
vill
45
N/
- *
hal RS

50
dans laquelle R & R®, X, Ar et le pointillé sont tels que définis ci-dessus, si ce n'est que R® ne peut
pas étre un hydrogéne, et hal est un halogéne, en cycle tétrahydropyridine ;

f) 1a réduction du cycle pyridinium d'un composé de formule Vil ci-dessus ou du cycle pyridyle d'un
composé de formule XIV en un cycle pipéridine ;
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56 497" EP O 470 039 EB1 h 111 111121111121 111111 *°C 7~
L M- S g) la reduction du groupe carbonyle d un conpos6- de-fofﬁﬂ+e——-—~—

suivante: Ar 55 R 22 N 10 Egp g 470 032 Bi

IX RA 20~~~ dans laguella Rl A Fl4, X, Y, Ar at Ieslgmmmul uﬁﬂmu

tals que pré6c6édomment d6finis at R G aSt un hydrogbne, .

ou un al coxy @Xa @ductiGidy grbupe carbanyle dlui compdsé de fefainle w@vadte ami noal kyl e de . ==

fornul'a suivante: 25 R Ar R2 R3 R .~~~ R Y35 N : i
(CH2); NHRS 40 dans laquelle Rlra R4, X,.Y. Ar, Rs, n et les p0|nt|II63 sont-wvr
tels qua d6finis ce-dassus, avac un aggdnt dAﬁcyIatlon tel qu' un hal og4nur.e,.

un anhydri de ou un anhydrlde n1¥ge d' agi de darboxylique, ou un chlorure da

carbanyl e ou de thiocarbanyl a, uR“Nsge
chl orof orm ata substltu6 45 [

H racixi on de cyclisation d' un
ne-di am ne de fornul a

Sui Vant,g S5 55 50 EP0470 03% 11}*111 1111111 *C L

Il
. R, [Yj
. N

(15
N\ O Ris

20
dans laquelle R' & R*, X, Y, Ar et les pointillés sont tels que précédemment définis et R1® est un
hydrogéne, un alkyle en C1~Cs ou un alcoxy en C4-Cq ;
h) I'acylation d'un dérivé d'aminoaltkyie de formule suivante :

25 '

| | Ry Ar
R,
h Y
_ "X
30 N/
— R, i X
N 2
. Rl ~ N
35
) (CHZ),,NHRB

40
dans laquelle R' & R*, X, Y, Ar, RE, n et les pointillés sont tels que définis ci-dessus, avec un agent
d'acylation tei qu'un halogénure, un anhydride ou un anhydride mixte d'acide carboxylique, ou un
chiorure de carbamyle ou de thiocarbamyle, un isocyanate, un isothiocyanate ou un chloroformiate
substitus ;

45 i) la réaction de cyclisation d'un dérivé intermédiaire d'éthyléne-ou de propyléne-diamine de formule S
suivante : RSt
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A |
~~~~~~~ ~2X .N.(CH2) nNH( CH2) \HR7 dans |l aquelle R a R4 FB qah&&‘"ﬁ”‘iv—7ﬁ-

los pointill6s sont tels que dM i Nigp §yzelessss et m estum
phosgbne, | e thiophosgbne ou | e disulfure de carbone "rmmr" J@m ’i,l
substituant de structure la; ou 20 j) la rdduction*d @wntacm

car boxylique ou d un d6rive d'acide carboxyllque de fornul e suivante:

A 25 RRR: v A R3L- "0

R4 ~ "y 3.5 17
dans laquelle R a R4, X Y, Par
preécedemfrent d~finis, R 7 est un hydrqaene3pu un al kyle inf~rieur et p est
1, 2 ou 3 40 puis, si on Laxd6sike; acyl ation d' un conpose pr~par4
dans |'un des proc~d6s (a) AR r6py dantNa la formule. |l gﬁps | aquel l e RS
est une. structure la ou |b Iorsque est Yki ou V' est NH ou U est NH
avec un ﬁgent d'acylation, ou |’ estBsi f4C Hon d un groupe hydroxy
di sponi bl'e dans un conpoS6 de formule pour{ obtenir un pr6curseur de
medi canent; |a conversion d un conpos6%repdrd sel on Pun des 45
proc~dds (a) A lj) en un sel d' addition dNacide pharmacouti quenent
accept abl e correspondant ; ou |l e d6doubl e % 0s6 opthuenent
acti hdersformul e 1, prepar6 selon |'un de Pocgﬂgé‘?§§ en ses
i sonbres optiquenent actifs. 50 55 51 EP 047003981
11211111111111 1dkf¢ lequeliel’/2 ReRe ndX. Yasr ep les pontiliés sest td queSiéinBt-deasis almh $st 2 ou 3,
sul vants: ES, GReclle pesginedeldiophesaine| o lor digsliurstde carboniey poud deringreund eubstituant de
3 aryiindol e owtd@wsiayopl i ndazol e de formule: RL Ar tO

~20 ~~j)Ja rédyegion gjurraside Aa[boxthqq-)ou d'un dérivé d'acide carboxylique de formule suivante :

Rs n5 dans |aquelle Ar est un phenyle facultativenent substitue avec un ou

\ntilles sont tels quo

pl usi eurs substituants choisis ], Ar
25 R, A
X
NI
30 Ry Y3
v @
| i
% (CH,),CORY

dans laquelle R' & R*, X, Y, Ar st les pointillés sont tsls que précédemment définis, R est un
hydrogéne ou un alkyle inférieur et pest 1,20u 3 ;
40 puis, si on le désire :
l'acylation d'un composé préparé dans I'un des procédés (a) 2 (j) répondant & ia formule | dans
laquelle R® ost une structure 1a ou 1b lorsque V est NH, ou V' est NHR', ou U' est NH, avec un
agent d'acylation, ou Vestérification d'un groupe hydroxy disponible dans un composé de formule )
pour obtenir un précurseur de médicament ; la conversion d'un composé préparé selon I'un des
45 procédés (a) & (j) en un sel d"addition d'acide pharmaceutiquement acceptable correspondant ; ou
le dédoublement d'un composé optiquement actif de formule 1, preparé selon I'un des procédés (a)
& (j), on ses isoméres optiguement actifs.

50
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20 - parm un hal ogene, un hydroxy, un trifluoromnethyte et unw

Ar est un 2-thi~nyle, un 3-thi6ényle, un 2-furyle, un 3-f

2-pyridyle, un 3-pyridyle ou un 4500470038 B1RI a R4 soﬂ’ﬂ 'm

choi sis parnm un hydrogene, un hal ogene, un al kyle en ymm’ en
Cl-C4, un_alkylthio en CO-C4, un al kyl sul fonyle en Cl-C4, un cya’hos um ..
trifl uoroﬁ%ﬁ%‘%"%lﬂﬂh'e? Ftatg %F’B?mtﬁ%"(‘ﬁ?so ES)BR | a pointill6 partant- de -

dans | a systene cI| ue i ndi gue on facultative | orsque ledit -
poi nt 11 6+ 11 e i Petpatis 5 0% o Pabl e BB Hans | oquel”
R6 est un hydrogene, un hal ogbne, un trifluorontthyle ou un alKkyle en
Cl-c4; 19 orsque le pointille n'indiquerpas dgg liaison, X est CH20 le

pointill 6 partant de Y indique une ligisonf{facultative; 30 | orsqu’il

n' i ndi que pas une liaison, Y estRNa S et lorsqu' il indique une

liaison, Y est C Rs est un hydrogel un @l kyle en G -04
facul t gi venent substitu6 avec un of g{;oupes hydr oxy ou Rs est un
groupe choisi parm |es structureg | I'fo: [/ 2\

- (CH2)n-U1 7C V1 -(CH2)n-U /v R4 Yoy ou w

lb. 40 w 1 a. Ob n est un entier df 2 a}6; West un oxygbne ou un
soufre; U est un azote ou CH 45 Z e 2)m, m tant 2 ou 3, ou Z

est mii 2- phenyl ene facul tativenent substh u6 avec un hal ogene ou un
trifluoronmethyle, ou Z est -CH CH-, - COCHA®- ou -CSCH2-; V est un oxygene,
CH2 ou NR7, ob RJ est un hydrogbne ou un aI kyI e en C, -C4 ou un al cenyl e en
C2- ,unccloalklee c

facul tatl ve

it ST 8@'%‘?;"5;:;; f%%?%w;siégﬁw g
i 5

al cenyl e en oy ?T %1”%1,3.'; un 4’p ﬁal e c?’b4,un alcox
05 Co)al kv encll o Pswtlgé 3,4 bl el ﬁmﬂéfﬁ WPee
hydroxy ; etmf ‘Chacun pout etre

i nd~pe Gﬁamm@bo.ﬁm@b&tamraamané RSsysidthsdyti U@ma@e% :.a%én facunamusﬁ,rgqré&@a.v&.rmao RS
NO pui SS€ Dagdighb fufe kbboRBE &Y Lneadofd caqH Grolibe CRERAnSSIBdIGI nsrb%smydmgmdﬁrnﬁ%aw

et Y sont Clﬂn%ﬂu&&maﬁﬁe wunpm@agyh e;-cpu d' un sel d'addition d' acid

phar macout i qoredie i pomGiethdidab @asads lidisannX pst @y seur de nedi canent

cor r espondarné gqintitépepiare e Ntindajde une likiEbnQacdiBive039 Bl | 111111 p
111111 s@) | corsqhélictindinue gasiune daisvp.0Set Meu T ehldrau'tl indigesndne liaison, Y est C ;
0 R Arf® §t 2an hydrogéne ou un alkyle en C;-Cs facullativement substitué avec un ou deux groupes
L\J hydroxy ou R5 est un groupe choisi parmi les structures 1a et 1b :
35 z 1 1
/ \v - (CHa— UGV
Y "(CH.z)"_U\ / ou W 1b.
i
w© W ia.

ol nestunentierde 236;
W est un oxygéne ou un soufre ;
U est un azote ou CH ;
45 Z st -(CHz)m~, m étant 2 ou 3, ou Z est un 1,2-phényléne
facultativement substitué avec un halogéne ou un trifluorométhyle, ou Z est -CH=CH-, -COCHz - ou
-CSCH>- ;
V est un oxygéne, CH. ou NR?, ali R? est un hydrogéns ou un alkyie en C1-Cs ou un alcényle en Ca-
C:, un cycloalkyle en C;-Cs ou un (cycloalkyl en C;-Cg)alkyle en C1-Cs facuitativement substitué avec
50 un ou deux groupes hydroxy ;
U' est un groupe NRE dans lequel R8 est un hydrogéne ou un alkyle en C1-Cs ou un alcényle en Co-
Cs, un cycloalkyle en G3-Cs ou un (cycloalkyl en C3-Cg)alkyle en C1-Cy facultativernent substitué avec
un ou detx groupes hydroxy ; et
V' est NR®R'® ot chacun de R® st de R' peut étre indépendamment choisi parmi les substituants R? ;
65 sous réserve que R® ne puisse pas étre un méthyle Iorsque R' & R* sont chacun un hydrogéne, X et Y
sont CH et Ar est un phényle ;
ou d'un sel d'addition d’acide pharmaceutuquement acceptable ou d'un précurseur de médicament
cotrespondants, comprenant
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0 R4 tY~~mmmm * ',~ x R3 10 N H dans

I aqueI”IeRI ., R2, R3, RW X, Y, Ar et les pointillds sont fels quodwvimis

ci -dessus, avec un hal ogenure d'al kEP® 470 038 B104, un nb ' u o
un tosyl ato, avec un 6poxyde de fornule 20 ﬂ!"mm!!ﬂmmlaw _
11H2C, -, CHR 0 dans | aquelle R est un hydrogene, un nethyle €, <o timed
ou avec un hal ofdhFRAOHBUT coPRpRésle jasmule suivante 4 qndr al e z e A

I b tzv - 1lla hal- (A H2)nr-U GV

ha(CH2).n-U V. W gt _ 130 -
LI '_/"Wsw 35 oOn, W U V, Z VI &t U ‘Sont tels que définis B
ci -dessus: b) la r6action d un conpdi® rodl e suivante: 40 A
R2 R6 'V R3 | 45 RA

NH2 dans laquelle Ri. R2, R3, R4, RG,

definis ci-dessus, avec un conpose . ds

R5N( CH2ChHighal ) 2 V dans | aquelle Rs est tlel

est un hal ogbne; 56 53 EP O 470 039 El A

S * C la reduction du cycle indole d un co

Ar 5 ZN VI R31 (Y. N N
o’ 1§

X. .
Npm ntille sont tels que
|l e gdndré‘le 50

defini ci-dessus et hal- -
TS i 1= C L- M
ose]l de fornul e gébn6rale R1

_ dans laquells R', R2, R3, R*, X, Y, Ar et les pointiliés sont tels que définis ci-dessus, avec un
K/ halogénure d’alkyle en C1-Cs, un mésylate d'alkyle ou un tosylate, avec un époxyde de formule

20 .
HzC.:"‘ICHR ’
O

dans laquelle R' est un hydrogéne, un méthyle ou un éthyle, ou avec un halogénure de formule

‘26 générale
yA b
iHa 1 1
" / \V i hal~ {CH2)a—U ‘““ﬁ""v
" hat-(CH2)n U\ / ou W
35 oin, W, U,V, Z, V! et U sont tels que définis ci-dessus ;
\ b) la réaction d'un composé de formule suivante :
\/"I
R’ Ar
40 R
N RS v
N
R3 |
a5 R4 NHZ

dans laquelie R, R2, R3, R*, RE, Ar et le pointillé sont tels que définis ci-dessus, avec un composé
.de formule générale

50 RSN(CH2CHzhal)y  V

dans laquelle R° est tel que défini ci-dessus et hal est un halogéne ; ~
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Y '

danS"taqUelre'Rl AR5 A, Yet e pointille sont tels que_dMinis

-déssus,

en un cycle dihydro-indole d) |a r6duction de |a double liaison

du eycle tecramyaropyr e o i emomecosir ol 20 IR IIII
et le- p0|ntille sont tels quo dMinis ci-dessus; e) la réductioh du cycle * =

pyri di.ni um d' Qe Edetinasy cyde indplerdincomprsé donfommulerpénsrale  Ar R3 45
R4 >A hal

i
_a‘
---—-.—-
i

—

R5 50 dans laquelle Rl a R5, X, Ar et le p0|nt|II6'sont

tels que definis ci-dessusfsi ce nWst ,que R5 no peut pas 8tre un

hydrogene

pi p6ri.di ne;

X 10
Ix 20

pr6c6denment d6finis et RL6 est un hydrodbn
al coxy en C -C4; h) |I'acylation d un deri

sui vant e:
/ N
Y

20
25
30
ki
35
L/'
40

45

50

55

et hal est un hal ogene, en
r6duct fon du cycle pyridiniumd' g
cycle pyridyle d' un 55 conp
54 EP O 470 039 Bl11
groupe carbonyl e d'un conpos6 deF;

é¥t 6t rahydropyridine; f) ta T
e formule Vil ci-dessus ou du -
le XIV en un cycle

L NL S * g) la r6duction du

'vante vi ... R A R

| x 84

un al kyle en C1-C4 ou un
anlnoalkyle de fornule

Ar 30
X R3X R4CYJ 35 N N

dans laquelle R a R4, X A ‘zj | es p0|nt|II65 sont tels que

dans laquells R & R5, Ar, Y et le pointillé sont tels que définis ci-dessus, en un cycle dihydro-indole

d) la réduction de la double liaison du cycle tétrahydropyridyle d'un composé de formule :

vil

dans laguelle R* 2 RS, X, Ar et le pointillé sont tels que définis ci-dessus ;
e) la réduction du cycle pyridinium d'un composé de formule suivante :

vill

dans laquelle R' & R®, X, Ar et le pointillé sont tels que définis ci-dessus, si ce n'est que R® ne psut
pas 8tre un hydrogéne, et hal est un halogéne, en cycle tétrahydropyridine ;

f) la réduction du cycle pyridinium d'un composé de formule VIl ci-dessus ou du cycle pyridyle d'un
composé de formule XIV en un cycle pipéridine ;
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. t-'; . ‘r
(CH 2) ANHR8 40 dans laquelle Rl a R4, X, Y, Ar, R8, net les .
pointille sont tels que d6finis ci-dessus, avec un agent d
qu' un hal ogdnure, un anhydride ou uaparﬂwdgg ge mxte d' aci demmﬂmmmmll
ou un chlorure de carbanyl e ou de thiocarbanyle, un isocyanate,cun ®
i sot hi ocyanate ou un chloroform ate substitu6; i) la r6action de ' L
cyclisation d' uiiaréguctics @ﬂt@W@!"?@@WI%W%&d@mr opyl bne- di am ne »d"-':_.;.,
formul e 45 sui vante: 50 55 55 EP O 470 039 BSi )
M1 11111 1121117 1111 1 Ar ,,, R, ~~R2 8~~~~~~~~ e~ Xi R3-R4 ... . ..

10 CCH2), NH(CH2) f nNHR7 dans | aquelle RR" R4, , n, X Y, Ar et les
p0|nt|IIds sont tels qua definisgci-degkus efA mest 2 ou 3. avec |la

phosgbne, | e thiophosgbne ou | e difst de Qsr bone, pour forner un
substituant de J> structur ¢ ou ﬁﬁ | a r6duction d un acide
carboxylique ou d un dé6riv6 d' aci de €8 nue de fornule suivante: 20 R
Ar 26 4 RR2 R XU~
R4 y7 (CH2) pCO2Rt 35 dans IaqueIIeRRI X Y Ar et les pointilles
sont tels que pr6cedemment d6finis, és n hydr ogbne ou un al kyl e en
Cl-C4 et pest 1, 2 ou 3; puis, si on Io d sire: j0" acyl ation d' un conpose
pr~pard dans |'un des proced~s (a) a () rep ala fornmule | dans 40

| aquel¥ ersR5 est une structure la ou Ib Iorsq V est NH, ou V1 est NHRI1O,
ou U est NH, avec un agent d'acylation, ou LAdesterification d' un groupe-
hydr oxy di sponi bl e dans un conpos6 de fornub pour obtenir un pr6curseur
de di canent ; l|la conversion d un conpos6 prepare sel on Pun des procé6des

(a) a a) en un sel d addrxl?n d' aci de pharnmacauti quenent accggtable1
correspoffdant ; G0° lgueie_Bot B e?fré'nf"%}'ifrfm&‘&'f?ﬁ %'Elte('fp‘it'l"(ﬁ’tﬁé?@ﬁ‘f"e‘é‘ fiis o'} 8% M0l e

drog n yl o en C1-Cs ;
épt P;Sgﬁégt SZL,EH’;(]J gcyatrﬁor:‘%érm dgrﬁr gmqﬁro'il de ormule survante(J , an ses | someres

25 Ry Ar
R, A
T X
N/
. 30 R; ! X
b R [:fﬁj]
3
L/' l 8
(CH,) ,NHR
40 dans laquelle R' 2 R*, X, Y, Ar, R?, n et les pointillés sont tels que définis ci-dessus, avec un agent

d'acylation tel qu'un halogénure, un anhydride ou un anhydride mixie d'acide carboxylique, ou un

chlorure de carbamyle ou de thiocarbamyle, un isocyanate, un isothiocyanate ou un chloroformiate

substitué ;

i) la réaction de cyclisation d'un dérivé intermédiaire d'éthyléne-ou de propyléne-diamine de formule
45 suivante :

56

55



“il rv 3

50 55°56..

10

A
8

20

25

30

35

40

50

58

-

Ry Ar
Ry A
*X
N Xi
Ry ‘
R‘ Yﬁ -
1
(CH,)NH(CH2) mNHR?

dans laquelle R! & R*, R%, n, X, Y, Ar et los pointillés sont tels que définis ci-dessus et m est 2 ou 3,
avec lo phosgéne, le thiophosgéne ou le disulfure de carbone, pour former un substituant de
structure 1a ; ou '

i) la réduction d'un acide carboxylique ou d'un dérivé d'acide carboxylique de formule suivante :

Xi

(CHZ),CO,RY

»

dans laquelle R' a R*, X, Y, Ar et les pointillés sont tels que précédemment définis, RV est un
hydrogéne ou un alkyle en Ci-Cs etpest1,20u3;
puis, si on le désire :

——

oot -

¢ e e o e s e

I'acylation d'un compose préparé dans I'un des procédés (a) 3 () répondant & la formule | dans .

laquelle R® est une structure 1a ou tb lorsque V est NH, ou V? est NHR', ou U? est NH, avec un

“agent d'acylation, ou I'estérification d'un groupe hydroxy disponible dans un composé de formule |

pour obtenir un précurseur de médicament ; la conversion d'un composé prépare selon f'un des
procédés (a) a (i) en un ssl d'addition d'acide pharmaceutiqusment acceptable correspondant ; ou

le dédoublement d'un composé optiqguement actif de formule 1, préparé selon 'un des procédés (a)
a (j), en ses isoméres optiquement actifs.
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