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In Formula 1; R' and R? are independently selected from hydrogen or lower alkyl. The descriptive term
"lower" is used herein to denote an organic radical containing from 1 to 4 carbon atoms. The symbols RS,
R*, R® and R? refer to moisties which are independently selected from among hydrogen, lower alkyl, lower
alkoxy, carboxamide, halogen, trifiluoromethyl, and thio-lower alkyl; with the proviso that both R® and R®

46 cannot be hydrogen at the same time.
The symbol A represents a cycloalkanyl or cycloalkenyl ring comprised of from 5 to 7 carbon atoms.
These bridging rings may be 1,2-; 1,3-; or 1,4-disubstituted bridging cycloalkanes or cycloalkenses. In. the
cycloalkenyl ring the double bond is adjacent to the point of attachment of the 3-indolyl ring. The symbol A
can also be the structural fragment:
50
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In this fragment finking the indole and piperazine rings, n is an integer from 1 to 3 and R® can be either
hydrogen or lower alkyl. The carbon atom to which RS is attached is adjacent to the piperazine ring.
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- phosphoric, nitric, nucic, isethionic, palmtic, heptanoic, and others. 40
45 50 55 3 EP 0 345 808 Bl The conmpounds of Fornula |I can be prepared by
means of the processes shown in_gégﬁgs 8ggchema 1 5 Process #1 3 10
[err] 20 [err] R-~~R 30 Process . [err] 40
({V) I ~ R5-M45 (la) 50 55 4 EP 0 345 808 Bl Scheme 1 (continued)

Process #3143 compounds of Formula I can be prepared by means of the processes shown in Scheme 1.
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35 2) Et OH/'cyanobor ohydri de [err] For the
three processes depicted in Schene 1; [err] through R9, and n are as
defined herei nabove. 40 Additi ongg os¥&Bed §yarpearing in Schene 1 are f, g,
M X and Y. The synbols f and g are integers fromO to 5 with the proviso
that f + g nust be equal to 3, 4 or 5. Mrepresents a netalloid species
- such as nmagnesium lithioalumpym apd the like; which, taken with [err]
are either hydride-type reducié% ¢18e tEeanfdnued) | t hi um al um num hyri des,
di bor ane fonpleng, etc.; or organonetallic al kylating agents such as
Grignard T¢4§8RtS] etc. The reagent Y-X represéhls an organic | eaving group
reagent whéein X is the 45 | eaving group fra@ ept such as tosyl, nesyl,
hal i de, sulfate, phosphate and so forth; and s either a proton or a
counter ion: e.g. XY can be HBr or tosyl chligrifle and the |ike. These
reagents, sywgl)i zed by [ggggi-gkand Y- X, as y®erl as other reagent acronyns,
are famli & tp% ractaldodRer skifl e vrggnic synthesis and their
strucfure uéage ul Tadi ly u @. poR. Process #1 in Schene 1
conprises the follow ng sté&ps: so R red ment of an indole carboxylic
acid 11 with [err]-M which is either a hyri & reduci ng agent or alkyiating
agent depending on the selection of [err] (hydrogen or |ower alkyl). This
resulgs in generation of the indolylal kB® VI which is a secondary al coho
when [err] is lower alkyl and a primary al cohol when [err] is hydrogen. 2)
Conversion of the alcohol VI to an organic |fayi ng Qﬁ@”@;(ﬁ%§Qﬂk@B@lrEd to
as a nucl eofuge in synthetiec 55 organic r qﬁtig $&;—er'no ogy) by use of
A appropriate Y-X reagent such as HBr or t _Bh oride to give
i nteramedi ate V. 3) Displacenent of the |eaving gfetfrnedHeR by t he
nucl eophilic pyridinyl piperazine Il to provide the desired product of
formula | a. EP 0 345 808 Bl Process #2 in Schenme 1 conprises a two-step
reaction sequence: 1) Condensation of the indolylcarboxylic acid 11 with
t he pyridinyl pi perazine |11, using standard condensa- tion agents such as
aci d®hl ori des, acid anhydri des, di cycl ohexyl carbodlinmge, and the like, to
afford the amide internediate IV. 5 2) Treatnment of the amde IV with
R5-Mto reductively alkylate or reduce to the desir orrmul a | a product.
Process #3 in Schene 1 conprises the followng sequ of steps: A 1) The

pyrigjnyl pi perazine |1l is reductively alkylated with a cycl oal kanedi one
nono- et hyl ene ketal X to 10 give the ke giate I X 2)
Deprotecting the ketalrip§ to produce the cyclo ope internediate Vil. 3)

Condensi ng t hel k§)cieattaronme—++=mni t h i ndol ¢
product |b which cdd BilO-1Prl4
35 2) EtOH/cyanoborohydride

td&xield t he cycl oal kenyl
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For the three processes depicted in Scheme 1; R' through R?, and n are as defined hereinabove.
40 Additional symbols appearing in Scheme 1 are f, g, M, X and Y. The symbols f and g are integers from 0 to
5 with the proviso that f+g must be equal to 3, 4 or 5. M represents a metalloid species such as
magnesium, lithioaluminum, and the like; which, taken with R® are either hydride-type reducing agents such
as lithium aluminum hyrides, diborane complexes, etc.; or organometallic alkylating agents such as
Grignard reagents, etc. The reagent Y-X represents an organic leaving group reagent wherein X is the
45 leaving group fragment such as tosyl, mesyl, halide, sulfate, phosphate and so forth; and Y is either a
proton or a counter ion: e.9. XY can be HBr or tosyl chioride and the like. These reagents, symbolized by
R%-M and Y-X; as well as other reagent acronyms, are familiar to the practitioner skilled in organic synthesis
and their structure and usage would be readily understood. '
Process #1 in Scheme 1 comprises the foliowing steps: : _

50 1) Treatment of an indole carboxylic acid U with R5-M, which is either a hyride reducing agent or
alkylating agent depending on the selection of F° (hydrogen or lower alkyl). This results in generation of
the indolylalkanol VI which is a secondary alcohol when R® is lower alkyl and a primary alcohol when RS
is hydrogen.

2) Conversion of the alcohol VI to an organic leaving group {(also referred to as a nucleofuge in synthetic

§5 organic reaction terminology) by use of an appropriate Y-X reagent such as HBr or tosyl chloride to give
intermediate V.

3) Displacement of the leaving group anion by the nucleophilic pyridinylpiperazine Ill to provide the
desired product of formula la.



catalytically reduced to the cycl oal kanyl product Ic if desired. B. 15
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45 norepinephrine was accomplished using test methods described by P. Skolnick, et al., Br. J. Pharmacology
(1985), 86, pp. 637-644; with only minor modifications. In vitro ICso (nM) test values were determined for
representative compounds of Formula | based on their inhibition of synaptosomal reuptake of ftritiated
serotonin. Test data ICso values lower than 500nM are considered to reflect activity as an inhibitor of

. serotonin reuptake. Compounds with Icso values lower than 100nM comprise preferred compounds.

50 Another aspect of the instant invention provides a method for treating a mammal afflicted with
depression or chronic pain which comprises administering systemically to said mammal a therapeutically
effective amount of a compound of Formula | or a pharmaceutically acceptable acid addition salt thereof.

' The administration and dosage regimen of compounds of Formula | is considered to be done in the
same manner as for the reference compound fluoxetine, cf: Schatzberg, et al., J. Clin. Psychopharmacology

§s5 ~ 7/8 Suppl. (1987) pp. 445-495, and references therein. Although the dosage and dosage regimen must in
each case be carefully adjusted, utilizing sound professional judgment and considering the age, weight and
condition of the recipient, the route of administration and the nature and gravity of the iliness, generally the
daily dose will be from about 0.05 to about 10 mg/kg, preferably 0.1 to 2 mg/kg, when administered
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50 Anot her aspect of the instant i nvention provides a nethod for
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A. Preparation of Intermediate Compounds
45 :

Some representative procedures for preparation of synthetic intermediate compounds utilized in the
three processes of Scheme 1 are given hereinbelow. Most starting materials and certain intermediates (e.g.
Formula Il and Vil compounds), are either commercially available or procedures for their synthesis are
readily available in the chemical literature allowing their full utilization by one skilled in the art of organic
s0 synthetic chemistry.
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wi ||l appear nore fully from consideration of the follow ng exanples, which
are given for the purpose of illustration only and are not be construed as
limting the invention in sphere %‘{' ?ﬁ 9@80 in the follow ng exanpl es, used
toillustrate the foregoing synth P % 8 ses, tenperatures are expressed .
isn degrees Celsius and nelting points are uncorrected. The nucl ear magnetic
- 1 €s0NancegmpddMR) of iR Characteris- 30 tics refer to chem cal shifts (8)
expresse?ﬁs—p'a'r‘r‘s—pvr—m I1ion (ppn) versus tetranethylsilane (TM5) as
referenceusipgedard. The relative area reported for the various shifts In
the H NVR spectral data corresponds to the nunber of hydrogen atons of a
parti cal ay3-MemedyizappadinA)dipeazine t he nol ecul e. The nature of the shifts as to
multiplicity I1s reported as broad singlet (bs), singlet (s), multiplet (m
or doubl et Todj stirréd tmixene e t2thoo®-Iepypitios) ¢ -0ag) endOMBb&ided KOH (77.8 g) in DMSO (500 mL) at

( deut er 0 @51 gidsundérddei almdsphdre wed adddd diopwisee i selwtion of B! HM2d @l ineDYEP E10Rimid
conven- 38ertthepdsfitiowes conlele. dhe readn wascpaintainedcab §8-60 15t fooh - Thechiide was|tyen
absor pi @eurehinte ispuwals (800G ard the pracipitaty filterad (The H@P'Fr':gb e titerated pith Ee@ {3on500

tW

val ue. T8 ad tﬂ%f@rbfwﬁa’f"aﬂﬁé'eﬂ}@r'%‘ jihol/ N fNaQH (59 sﬁ%wb» N R KE0) as
di | uent . ™Eh@epEntlaft splution £ T&Pé?'qa'é B‘i‘ %Hasa dried Wé?‘bh{'“e da"&re

given in ﬁ'ﬁgﬁ'@‘eg ”"dfh@d%c(? ( 4§ ﬁ%g oﬁi Vgp'd" %aétga g%l pﬁra%t i on
of conpou L Nl E@é
a e 0 h. Unon coo he m w s cted
pr Oces ) ngso rﬁtra&? 'g%é 2 oncentrated under
modi fi Catr -( - gt x - -p | ’84\3’I h Qy\éﬂegg gﬂ of
ot her copgagywiﬂg ,Qﬁ‘ f;@ ) oreg0| ng SCI’I pti1on an e

sf.eM owi ng” exanp eS| 'S belevedthat one skilled in the art is able to

use theg IE;?éﬁﬁjng on to the fullest extent. A Preparation of Internedi ate
Compounds 45 Sone representative procedures for preparation of synthetic

I nt er medina3-Eifnaopatyndpyridinypipsesdinée N t he t hree processes of Schene 1 are

gi ven herei nbel ow. Mst starting materials and certain internedi ates (e.g.
‘Fornul a 11 Aamétid of 2dinoedhiteyomethyepwiding 610 gloanipdrousatifeyazineg &1.22o4)] andonicroput-

pr ocedwr agrizédanhydreusiK:SOn (778 & agetonitrile 4%l i) veas hpdteduit esfiln withhglimion evhilecuader N,

| i t er at ueimosphewyipheP b-hEerexgass laceiqnitile ¥aa ramevesundereredyepd pregsurenandyates (15 mE)

or ganl c Beded 9, t“f?e?"l“%e“tfﬁ%rﬁhgta\q “SBhase wep egragiad; W{S'Dﬁ”%ﬂz @()’ﬁﬁ?)m‘rﬁsm?)@%'ﬁﬁ'ul a

Il éc'zle’sfa“& 'SP'HM@&';% )ﬂbﬁ“ ' 304 gopraatiated under, o
of 2ty ofﬁg r@ﬁsiv%? @ AE R R 5995 e b 50
mL) at® 5EMEYO PyTiIY 'Wz'ﬁ @P2%Was added dropwise a sol ution of
CH31 (72E4 eé n DVBO (100 nL). After the addition was conplete, the .
reaction Was nai ntai ned at 55-60 C for [err] h. The mixture was then 10
poured iR and the precipitate filtered. The precipitate
was trgt B Gy i o 500 m) and the combined extracts treated in
turn with Ia MR 1(SEHbrda-pyridAfoRbrakimd .0 G}-dnd NhOMe kiel42 GPinoMERES mL) was heated
[ .at 100°C under nitrogen atmosphere for 20 h. The excess DMF was then removed under reduced
L AN pressure. Water (5 mL) was added to the residue and the mixture extracted with CH.Cl2. The combined
organic layers were washed with sat. NaCl solution, dried with anhydrous MgSO, filtered and concentrated
40 under reduced pressure. Silica gel chromatography (CHzCl./MeOH; 98:2) of the concentrate yielded the 4-
{6-methoxy-2-pyridinyl)-1-piperazinecarboxaldehyde (5.13 g; 81%).
A mixture of the formamide intermediate, prepared above, (3.55 g) in 8 N HCl (30 mL) was heated it
reflux for ¥ h. The reaction was cooled to 0°C, made basic with 10 N NaOH, and extracted with CH2Clz (3
x 50 mL). The combined organic layers were washed with sat. NaCl solution, dried with anhydrous K2COs,

45 filtered, and concentrated under reduced pressure to afford 1-(6-methoxy-2-pyridinyl)piperazine (2.72 g;
83%).

Example 4

s0 1-(8-Chioro-2-pyridinyl)piperazine

A mixture of 2,6-dichloropyridine (4.0 g), anhydrous piperazine (6.97 g), and micropulverized anhydrous

K2COs (7.45 g) in acetonitrile {50 mi) was heated it reflux with stirring while under N2 atmosphere for 20 h.

The excess acetonitrile was removed under reduced pressure and water (15 mL) added to the concentrate

65 The aqueous phase was extracted with CH2Cl> (3 x 50 mL). The combined CH.Cl, extracts were washed

with sat. NaCl solution, dried with anhydrous MgSOs, and concentrated under reduced pressure. Silica gel

chromatography (CH>Ch/MeOH/NH, OH; 94:6:0.6) of the residus yielded 1-(6-ch|oro-2-pyndmyl)pvperazme
(4.80 g; 90%).



m.), and sat. NaCl solution (500 nL). The organic phase was dried with

gnhydrous [err], filtered, and concentrated under reduced pressure to

af ford 2-brono-3-nmet hoxypyridin 68% Anhydr ous pi perazi ne (45 6
TP 044 og)

g) and 2- brono- 3- et hoxypyri di ne (

were heated neat in an is

autoclave at [err] for 20 h. Upon coollng, the mxture was treated with 5%
ferr] (2@mpkl and extracted with [err] (3 x 50 nL). The extracts were dried
using anhydrous [err], filtered, and concentrated under reduced pressure to
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gel chromatog- raphy [err

pR2itMieptahd | ; 8.43 g; 829 after silica
arrpl e 21

-(3-Bri i\|Rﬂ@hﬂl‘ﬁb’[dﬂ]ﬂB43)-Mﬁériz¢+ﬂ$)d@z§hu@b[&2n]neptdhem xture of
- 2- chl or et 3-Qrg.idhbruomesar 8hyos9pgea)di ne (5.0 g), anhydrous pi perazine (7.22 Qg),
and mcropul - 25 verized anhydrous [err] (7.73 g) in acetonitrile (:50 mL)
~was heat)@Tagyhydesky-Ligroliiet h stirring while under N2 atnosphere for 20 h. The
excess acetonitrile was renoved under reduced pressure and water (15 nlL)
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I nt efdredi ate, prepared above, (3.55 ¢g) in 6 NHC (30 nL) was heated it
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, pbhase was extracted with [err] (3 x 50 nL). The conbined [err] extracts
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and concentrated under reduced pressure. The residue was treated with water (550 mL) and extracted with
EtOAc {4 x 300 mi). The combined organic extracts were washed with H20, dried over MgSQOs, filtered,
and concentrated under reduced pressure to give N-tosylhydroxy-L-prolinol as a white solid (50.56 g,
88.8%) which was used in the next step without further purification.

5) (2S.4R)-1-(4-toluensesulfonyl)-2-(4-toluenesulfonyloxymethyl)-4-(4-toluenesulfonyloxy)-pyrrolidine

To a solution of p-toluenesulfonyl chloride (155 g) in pyridine (330 mL) at 0°C was added N-
tosylhydroxy-L-prolinol (104.40 g). The reaction mixture was kept at 6 * C for 72 h and then poured into cold
2N HICI (2.5 L). The aqueous layer was extracted with CH2Clz (3 x 1000 mL). The combined organic
extracts were dried over MgSOa, filtered, and concentrated under reduced pressure to give an oil. The oil
was triturated with EtOH and the solid that formed was collected by filtration. The crude product was
recrystallized from EtOH (3.5 L) to give tritosylhydroxy-L-prolinol (39.87 g, 44.2%, m.p. 130-132°C, [a]-
p?* =-57.1, ¢ =1.2, acetone). '

6) (15,4S)-2-(4-toluenesulfonyl)-5-phenyimethyl-2,5-diazabicyclo[2.2.1]heptane

To a suspension of tritosylhydroxy-L-prolinol (98.87 g) in toluene (350 mL) was added benzylamine
{54.83 g). The resuiting mixture was heated at reflux for 18 h and allowed to cool to 23*C. The reaction

10



chromat ography [err] 94:6:0.6) of the residue yielded

1; (6-chl oro-2-pyridinyl) pi perazine (4.80 g; 90%. 9 EP 0 345 808 Bl
Exanpl e 5 2- ( 3- Met hoxy- 2- pyri di ny kpolshs 806 By~ 2 5- di azabi cycl o[ 2. 2. 1]
heptane 5 A. Preparation of

(S, 4S) - N-Benzyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept ane (cf J. - Og. Chem (1966),
31, 1059+ rﬂa%g)wag)ﬂt%&r W{hb)églbéMYe!ﬂevW GHdbM@d8d pressuldd The $é%idU$ wad trfrated with
hydr oxy- let{ahdh| dnfh eind Bid0hal Rormdd MaOcbiedED biLiijtratiéns toagioke Gh S{ 435 3-(4-t61Hdnesuli6he1)-5-
(136. 1 Q)phéryinjetyl-d,5-Gidfabicytloheptahbl 654118 ay; 198.0%) Whikli WascuseliSn S nbxtestbpawithpe iirfheif Or
[err] h andicetont i nued for an additional [err] at [err]. The aqueous | ayer
was separated, acidified with concentrated HCl to pH 1 and allowed to stand
‘at [err] M 015 A8PN-henzies- digzehidypiple- 81 bentare dihidroteoreids washed with col d water, '
and concentrated in vacuo to a volune of 300 nL. The precipitate obtai ned
was combi nefi it efhdSAPA ttalLonqsuiopyli-pharwdmetinihad Sdigzabicyriafe.-2 Uhaptage (k4 91 i
recryst aIaF?tEeaﬁ‘df(P'\’?n'Pth‘? pining BYdsRoEmieRgd [39%; W V%ﬁ:’ﬂﬂ?‘eﬁta‘ G for F%P E*H? rRaction

af f or d€d '?'¥"é’ﬁé”aﬂa °ELa 4F°"‘1°6‘raﬁ?é'rf@§"l5 '?CU sE“r ol "P?é" g;cvg'e

2) Pot as gﬁgé ;{5 gt 'E'r' 4'" gzg&F zth ?°8 ﬁ@sv #‘ﬁi‘ﬁw szv'&rf’ocr'az
To a sol enesul f Qn hL hgrg‘l | ne g)
t sti t e § artm enas us! the ¥c m t {F ﬂ%}
Hggage i ter sta ng até‘)ﬁagg s%rou% rﬁ}g% 4659 err

filter ed @@% ISRy 2 hidirly )91 5348} 316-higfani w%siaﬁer at ed t 0 320 rrL [er r] ( 1000
m.) was added To the concentrare and tnhe solvents renoved under reduced
pressur e yied-@inghory-Sprididyif-sghenfietii-(15 182 SiglaniseRRI HepRsUCt was used in
the/ next St ep WitthOWr FbiorhdSmeBonyi pyrigiaé 1(99.g) Zdnd J) S 48)-Nasiizyhy staiRelicclo DI ne
met hyl zeeSt aéptahe (80.95¢) wisi Hetted bt 10O Q35 & PEAr bomb for 87 h. The reaction mixture was cooled to

t r ans- 4- hy e3 0 yisdohed tiro CUHaI Sxttabton with &%- MaHGIOs nand (fiddly W0 HaD. The &geBicrtayeovasN, N-
di et hyl ac diiegirovetdz Gfxs fitterkaicahdrrendeyttated woded @dic@d piessyts) Thetrirde ol wakepurifieidtby sitjen

at nospher e gel Thrematpgyerhy §eH: CoMePH/R6itorgive therdesirgd product (798 @, 18)h. The mi xture
was pour ed2oh@unethew-widinyifieheayimethit-{ 184Sk 3-tazakigyclo[22. tiheglelp (7£§ g) I FIOH (250
conbi r&d of'\ﬁhﬁ?scacﬂsﬁf’? i9ca RH it wih plhanelig HE- (The '2%" %WP‘%‘:(%% top Wf'b?% 'EQU'R- 1.5
L), dried B‘\‘/%ﬂ’gme‘?P 9) £19 edreagnated 3 @oﬁ’ﬂcéhf’? £t 25 Sy olter thisy %d" %F’%‘ to

| eave a vi g'é%ﬂ feactio 6?3“‘6? I”’aﬁ/\ﬂ' ‘”Tdr i "E'
gi ve N-t osV] Sggf’ °dPY c?g d ce FE | '
56 2% V\Ihl 3‘ res ut‘ezcz 4§ resiqgue Wﬁd a e ln rﬁ 1] " vg |sf? I::;Tgﬁ 4)
(2S, 4R g vraqsb\e rosaur 593% x .y {1%4@)%5& éad.b ?o{ d
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at [err] for
' Compounds of Formula [\
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Example 6
U o 1-[4-(1H-indol-3-yl)-1-oxobutyl]-4-(3-methoxy-2-pyridinyl)piperazine
40 To a mixture of 1-(3-methoxy-2-pyridinyl)piperazine (II; 1.28 g), 3-indolebutyric acid (1.08 g), and

triothylamino (1.02 g) in CH.Cl. (50 mL) was added 1-methyl-2-chloropyridinium iodide (1.62 g). The

reaction was heated at reflux with stirring and under Nz atmosphere for 4 h. After cooling to ambient

temperature, the solution was extracted with aqueous 5% HGI followed by aqueous 5% NaHCOs. The

organic phase was dried with anhydrous K2COs, filtered, and concentrated under reduced pressure. Silica
~ 45 gel chromatography (CH,Cl2/MeOH; 98:2) of the concentrate afforded the amide product (IV; 1.00 g; 50%).

Compounds of Formula V

Example 7
50 .
3-(3-bromopropyl)-1H-indole-

Phosphorus tribromide (17.4 g) in EO (30 ml) was added . dropwise to a Et;0 solution (100 mL)
containing 3-(3-hydroxypropyljindole (VI; 7.5 g) at 0°C with stirring and under N2 atmosphere. After the

56 addition was complete, the reaction was allowed to warm to 23°*C and continuously stirred for 16 h. At the
end of this time, the reaction was- cooled to 0°C and ice (ca. 25 mL) added portionwise and stirred an
additional 2 h. The organic phase was separated from the agueous phase and the aqueous layer extracted
with Et2O. The combined organic phases were washed with sat. NaGl solution, dried with MgSQ, filtered,

1



allowed to stand at 23 C for 18 h. The reaction m xture was cooled to
[err], made neutral with 6N HCO, 40 and concentrated under reduced
pressure. The residue was treatgg g\dshod@€r (550 nL) and extracted with

Et OAc (4 x 300 nL). The conbi ned organic extracts were washed with [err],
dried over [err], filtered, and concentrated under reduced pressure to give
N- t osy| dny doredntrated DRdet ieBdted prasstrewiftor B@!brothopropyimbolgl(v; 881 §%H%ynhi ch was used
in the next step without further purification. 45 5) (2S,4R)-1
-(4-tolexempesl f onyl ) - 2- (4-t ol uenesul f onyl oxynet hyl ) - 4- (4-t ol uenesul f onyl oxy
)-pyrrolidine To a solution of p-toluenesul fonyl chloride (155 g) in

pyri di neFlidas(trgmagthylihddlewas added N- t osyl hydroxy-L-prolinol (104.40 Q).
The reaction mxture was kept at [err] for 72 h.and then oured into cold
2N HCl rT1(9{2)“5 a|splutioqipb SHuase-dgshyrauethylipdele i § @458 mahtand PB'Pr( 4.8 g 0073 0O M) .
The co Pt Gpypspipriviig gt R3G pnder & Wﬁél“‘@’eﬂ @i sé't‘:l""B\PéT"p egylpfiosphjrie| (196 & 4073 mef)
concent/f é?‘b'ﬂ'-ﬂ ¥ peefonirile: dbe Elxlé'ées‘ﬂﬁsé"’feﬂ Vfor 1 h @nq thenrdt zoogy tempgraturp for 2 e ot o

d Aot g ps (ﬂhT°g‘E'P%'3’hB?/ FetpLecoBIe-"eNNRR “cr ude

Wi t h"’Et ng Rtuesy i
product® g'Ye a;g;pga B EWI%E. 5 L) to give |
. trltosy 86|'n°| (99.87 g, 44.2% mp. 130-[err] [err]=-57.1, ¢ =

acet y g
(1S, 4S) - 29( t(%rlu es13|'6f55ﬁ 3“’5"58??3%( mez hyrzg“g"ﬂ”azabl cyclo[ 2. 2.1]

hept anegohhofhds YoM @n of tritosyl hydroxy-L-prolinol (98.87 g) in toluene
(350 nLj was added benzyl am ne (54-83 g). The resulting m xture was heated
at reflggmpos 18 h and all owed to cool to [err]. The reaction 10 EP

: 808 Bl mi xture was filtered and the solvent renoved under reduced

pr esaurE@-hydrexypopyl)eiticndates triturated with ethanol and the solid that forned
was collected by filtration to give (1 S,4S)-2-(4-toluenesul fonyl)-5-

phenyl net fiy la-sHir@t stiseansitn ofyldMdh @ dn T1H721 (208 miy) a9l Cand upterde atmespberedas n t he
next stasdedigrenydngta THirspltign (IﬂQr"i'Lﬁ F@Eﬁﬂmnﬂdos‘:’P[O npic acid (20.0 g). After the addition was

s 43) - Neomelgiey the peagtionjwas hent f°2161h |t yehieh maut 8 isAiceRled Ao B G @t e of
26 water {4 mL) added followed by 1 % H (4 mL) and fmally addltlo na water (12 mL). The reaction was

s 48) - dtaB‘P (2 Phh
heai gddj - gg%% éf&%ﬁ'jﬂf’g %&vﬁu i ‘?fx ki V\:g;a 8;%1 63; Dl oo

concgn ed ce ressure to a flnal vol unen of ca. 300 nL The
pr eci pléxg;n@ tpat formed was filtered and washed with acetone to give
(1S, 45) - N-benzyl - 2, 5-di azabi cyclo- [2.2.1 ] heptane (50.30 g 91.3% mp.
272- [erg&hxjﬁyxyaﬂjlpﬁ.t..hm the starting materials and using the foregoing
synt hetic-scheme the other isomer, (1R 4R)-
N- begzy! - 2o 2-stiré sspenyion of BAIR, aa]zlae;)uramnf 200 nLe aoiicbnaashdéral,: atthosphdrg wasshem
(1981) , addéd ABHwise2d BAF .solition B50 @ty Sntaiding tndgle-d-apatic | adid (0.0 g) After the addition was
.S, 49S) - Zompidieatha veaction| va hedledLat|réfp far3ch, blfer which time the mixture was cooled to 0°C and -
\2! \‘_3 mewatay X33 Mlpadded ifaligwed-ty- 15cia0HNB.8 ImL), -afid finally additional water (9.9 mL). The reaction

S, 4S) - 29 ﬂmrg&gﬂgﬂbg/@tpwage Qasp?thym% The organic layers were combined, dried with anhydrous
.40 MgSO; filtered, and concentrated under reduced pressure to yield 3-(2-hydroxyethyl)indole (VI; 7.4 g;

80%).

Example 11

46 5-Floro-3-(2-hydroxyethyl)indole

To a suspension of LiAlH. (8.60 g, 0.23 mol) in 400 mL of dry THF was added 5-fluoro-3-
indoleglyoxylic acid ethyl ester (13.50 g, 0.057 mol) portionwise at room temperature. Preparation of this
ester intermediate is given hereinbelow. The mixture was heated to reflux under Ar for 1 h and was then

s0 cooled at 0°C and quenched according to the method of Fieser (Fieser and Fieser, "Reagents for Organic
Synthesis", Vol. 1, pg. 584). The resulting slurry was filtered and the filter cake was washed with THF. The
filtrate was dried (NazS04) and evaporated to give the product (10.00 g, 108%) as a yellow oil. it was used
as such without further purification;

IR {neat) 3420 cm™

66 THnmr (80 MHz, CDClg)
| 8:7.73 (br s, 1H), 7.1-6.4 (m, 4H), 3.57 (t, J=8 Hz, 2H), 2.66 (t, J=8 Hz, 2H), 1.20 (br s, 1H).
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A m xture of 2-brono-3-nethoxy pyridine (9.9 g) and (1

S, 4S) N- benzyl - 2, 5-di azabi cycl o[ 2. 2. 1] - 20 heptane (10.9 g) was heated at
[err] in a Parr bonb for 67 h. TrLePé Ld m xture was cooled to 23 C
dissolved in [err] extracted with 5/o§f§e r] and finally with H20. The
organic |layer was dried over K2CO3, filtered, and concentrated under
reduced wg&suqm.egip&w@raaggthgiegtewas purified by silica gel chromatography
[err]96:4) T0 givE the desired product (7.93 g, 519 . 2)

2- ( 3- met hoxy-22sdufion @i 53ikofoirdiolp 88/ hnedsayrhol) i I54hl) of arhydious zeatidr e harfed .oxalyl

] hept anecKiofid8 &.69 mLi, 0.0ddt bt drcpo3e 20 °C untdrAr.was acidified to a pH of 1 with

et hand i ¢ @b yellbh esuspeasidni veas stiredt i 0eC @ I 4 thrapd tthed thei golid #8% qoBidcted dby Uiltration and

on- car borriedZn @&ug Jo giveds-iupridodsivalyaallybehloBde (180 9a1008)'as Cyéllow sdlidhiR (A¢al)d785, hi S
time, thé&éFHemil-ng was di scontinued and the reaction nixture was allowed to
cool to rodhiseelifes daken wp ind80 mhef ahyolite gibanat and wag e Fegled with Bipthylamine (8- el
react i onOAF8Mell oryise at Of € apdog At TheyMiyracksasirefluxed-fercdirh and wap thep alowed, fpccopl P at ed
under "¢ eHIEAYMAFFALES TPeresylting prasipliaia wag, filtergehand, thag dried ip xacue,to giyg theproduet {148 b of
5N NaOH. 87res 23Piow;sglif WiiFS wapused without utheplprfigalier- croci 2 (4 x* 250 nl) and

conbi ned .CH2Cl glracis vere dried over [err], filtered, and concentrated
oynds of ro! :
under re%ﬁm%—jo gi ve

2-(3-npt %,—ea?pyri di nyl)- (1S, 4S) -2, 5-di azabi cy'cl'o[ 2.2.1]- heptane (4.67 g;
85.2%. ounds of Fornmula IV 35 Exanple 6 1-[4-(1 '

Rl ndol - Sl nbroR il S bRy | di Y1) piperazine 40 To 3
.m xture -13- = Z- zine (I11; 1.28 @),

B~+ndol ebutaygosiorasti 44 (Blehio-BpyridinfI -piper@inNEl @dHekin-1(che ORylehe Ketdl (G ExdmdidP1: ML)
was adéeesdg,e2tntydie) dr 10N ajuedii HO (200 thl) a3 Qéfdad(idr. 182. The solliidh was @64i¢d0end \TiBh
heat ed aneutralizédixith 80041 ackibousrNaOl saldtibnU MickemixRiid veeds rimsm Eredctsd fwith ethylhacetéth (B K 75
cool i ng tnb) Bdithecaxtractsowrpe drintl wree NaiG(h. Tolmittirg was\fisred atd the fileale wed doncenialis 5%
HCl f ol | vasead Theyresidusewng Shremigtparanhpd onT$ilisa gel ysing ethyb acetate agcthe @lwentid givp the desired
anhydr ouketqne propuct fyll}) pepreel, (5.4hel 98%hcent r at ed under reduced pressure. Silica
45 gePs chr onat ogrgpp“;l/'[ err]; 98:2) of the concentrate afforded the am de

product ouncs . Conpounds of Fornula V Exanple 7 50
3-(3-brog)1()a8}rpop§:)-1l-l-indole Phosphorus tribromde (17.4 g) in [err] (30 ni)
was adde l?d ise to a [err] solution (100 nL) containing

3- (3- hydy " B)Q-"iéfrgyl S ioait 7. 3ot ang;glt_onhrlnevwe stirring and under N2 .

e reaction was all owed

to warmto A2§0I&0@Qfl 1(-:(9 ﬁl&rﬂ-@- Vrﬁi I)-ﬁi‘:& H&d(afoﬁrg,lﬁ nlmoe, 1'[,13& IGI%QarBBiortehin%nJ-i e,

the reachihndhe Warsi (6.95 Q% ninfbie), &hd itaﬁ-ﬁﬁ{M S6prépolide @5 mi- 4.2@%9'&3-&8&)%& RYdteito 2Nd
stirred gg c@dad mMBle mixtlve whb Booitla BAd butdd VAR QbsRife SHRG (4 AL, SJaRM BdrifhydHasleous
phase sangent deg RELE OIS mbIgYWRE addel bRLthe Rixithd was[stfedlior 4 I WaePA® mlpWasQBERAN the
phases WsdiionVait&iehingiahd) the 3blid thilkiuln &iedde twad Riteréll 41 And/fildte W& dohcentratdd i vadilo

. and the residue was dissolved in CH:Clz (75 mL). The solution was again filtered and the filtrate

s o/ concentrated in vacuo. The residue was chromatographed on silica gel using ethyl acetate as the eluent to

give the desired ketal product (IX) as an oil (7.56 g, 56%).

B. Prep_aration of Formula 1 Products

By Process 1 (la Products)

45 Example 14

4-[8-Chloro-2-pyridinyl}-1-[2-(1H-indol-3-yl)-ethyl]piperazine hydrochloride

A mixture of 3-(2-bromoethyl)indole (2.05 g), 1-{8-chloro-2-pyridinyl)piperazine (3.61 g), micropulverized

50 K2CO; (252 g) and tetrabutylammonium hydrogen sulfate (0.16 g) in acetonitrile (256 mL) was heated at

reflux under N> atmosphere for 2¢ h. The excess acetonitrile was removed under reduced pressure and

water (15 mL) added to the concentrate. The aqueous phase was extracted with CH>Clz (3 x 50 mL). The

combined CHzCl; extracts were washed with sat. NaCl solution, dried with anhydrous K>CQj;, and

concentrated under reduced pressure. Silica gel chromatography (EtOAc/Hexanes; 70:30) of the residue

55 yielded the free base (3.10 g; 99%) which was treated with ethanolic HCI to provide the desired la product
(2.63 g; 77%). ‘
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EP 0 345 808 Bl1 and concentrated under reduced pressure to afford

3z (3-bronopropyl)indole (V; 1.51 g; 15% . Exanple 8 5

5- Fl uor o- 3- (2- bronoet hyl) i ndol e | on of
5-fluoro-3-(2-hydroxyethyl)i ndolgp??ﬁég&mo 056 nol) and CBr4 (24.8 g,
0.073 nol) in 100 nL of dry acetonrtrrle at 0 C under Ar was added a
solution of triphenyl phogphtre—+9—6 -3 —1oH—tm 200 nL of dry
acetonitrile. The m xturk_was® r%'@d‘” sl d}eCrHElL 1 |h and then at room
tenperature for 2 h. 10 [The repuws, bosg [MHssBs el waa4ses dporated and the
resi due was chromat ogr aphesind:ef rc, eo.by | ar;&sat b-Maxege = 1:4) to give the

product (8.50 g, 61% as & Dro SOIIC], (heat) 3440 [err]; [err]Hnmr (80
VHz

M 17[3”%]41) R %3%5&%%{345(%%9 72/ (3!2; (2!‘4 %D ‘fﬁgﬂzgg%g (:(rl’%)zz"&(m |
3 (3 hydrqm(rrﬁrp 1?70 ﬂrzé‘ ﬁéd 'iés@dleﬁd'%mr&ﬁagﬂo‘% -{err] (4 02 g) in

F (200 m.) [err] and under N2 at nosphere was added dropwi se a THF
soI ut’PoExaﬂTmolsrrL) cont ai ni ng i ndol e-3-propanoic acid (20.0 g). After the
addi tion was conplete, the reaction was heated at reflux for 16 h, after
whi ch t 4B HirdolFa-pitethyB-4\Gm Mo tol-2pyridigipibersing hydrodhdti® (4 nl) added,
foll owed by 15% NaOH (4 m), and finally additional water (12 m). The
reacton véasixfuid ¢fe(etromaethyt)indold t2fg), | 1t(B-&ifleor@vetthyb2 pysidinyliplplraBifé R3Og), (ricrarl ) |,
and fi natiyepizeddGCOR YR8 ghend tatraifulylemmohium Tydrogenaulfate (9.0R@3 inf dchipriviiedStimt) wase THF
filtrat beatedt ataefuscundrt e Soesabere forf & h.olhedexkaps Acalenitrile aT|remaypq tideh repged '
or gani c Pi9pfaecangater (10 o) fded “aﬁﬁ{jﬂmﬂﬁ@t" He U°°P~°f Pna&w oxirartpd h CbaGle S ed
wader 1@ U‘Hedhp?"é@gﬁﬁ’ EHh Gl extraqigwere SS" é}?ﬂ?f’ &ith gphydrouse(0a, 41

/M frtlreé'agdue
suspens%ae e awseg ‘;‘35 f??rri%ﬁreaz h aacz Fo 1 Bk e o
was add 3 8?"8% P %’ hition (50 nmL) containing indole-3-acetic acid
(10.0 g). After the addrr-r-gn—uas—eeupl—et-e—t-he—r-ea-a—r-on was heat ed at
reflux for 3 h, after whjch t Ak Calpd fanCatHenMNeFarHSE coolled to [err] and water
(3.32r) added, followed by 15% Qlaghh.(P.1553h;) | nhslsd i jnal |y additional water

(9.9 nL). The reaction $0Jn'ulue¢@d3ﬁnj|.tb@3f Iﬂegsg:ajke washed with [err].
_The organic |ayers were ctombrmed—dr—etrwti—amhydrous 40 [err], filtered,

and concer}w SS X g ¥ hnglol e
gxgpens'o 5@5 gg&%ﬁ&’n ’ékgé:ﬁj;161)9‘ﬁ%@@jﬁﬁ?ﬁﬂpﬁm}i&ed |

5-flu

. Example 16

35 1-[2-(1H-indol-3-yl)-ethyl]-4-[6-methoxy-2-pyridinyllpiperazine hydrate

A mixture of 3-(2-bromoethyl)indole (1.66 g), 1-(6-methoxy-2-pyridinyl)piperazine (2.86 g), micropul-

(. o/ verized K2CO3 (2.04 g) and tetrabutylammonium hydrogen sulfate (0.13 g) in acetonitrile (50 mL) was

' heated at refiux under N2 atmosphere for 2 h. The excess acetonitrile was removed under reduced pressure

40 and water (10 mL) added to the concentrate. The aqueous phase was extracted with CH2Cl> (3 x 50 mL).

The combined CH.Cl> exiracts were washed with sat. NaCl solution, dried with anhydrous K2COs, and

concentrated under reduced pressure. Silica gel chromatography (CH2Cla/MeOH; 96:4) of the residue
yielded the free base of the desired la product (2.20 g; 89%).

Anal. Caled. for C20H24N1 0+ 0.5 CoHs 0+0.5 H0:

C, 68.46; H, 7.66; N, 15.21; H20, 2.45
Found: C, 68.24; H, 7.59; N, 15.35; H20, 2.30.

50 NMR (CDCls): 2.70 (6H, m); 3.08 (2H, m); 3.61 (4H, m); 3.90 (3H, s); 6.11 (1H, d, 9.5 Hz); 6.20 (1H, d,
9.0 Hz); 7.12 (3H, m); 7.40 (2H, m); 7.68 (1H, m); 8.00 (1H, bs).

IR (KBr): 745, 790, 985, 1250, 1450, 1460, 1590, 2840, 3180 and 3550 cm™".

55
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I ndol egl yoxylic acid ethyl ester (13.50 g, 0.057 nol) portionw se at room
tenperature. Preparation of this ester I nternmedi ate i s given hereinbel ow.
The m xture was heated to refl ux qﬁ; féqr 1 h and was then 50 cool ed
at [err] and guenched according to hod of Fieser (Fieser and Fieser,
"Reagents for Organic Synthesis", Vol. 1 pg. 584).  The resulting slurry
was filtesadpiemed the filter cake was vvashed wth THF. The filtrate was
dried [err] and evaporated to give the product (10.00 g, 100% as a yellow
oi . It weB-(tsiedbl-3gh)-styjs-faittibaorhetiviie-pfriginyIpipelatineCigidiottitoridé R (neat) 3420[err],
55 [err] 8 7.73 (br s, 1 H, 7.1-6.4 (m 4H), 3.57 (t, J8 Hz, 2H), 2.66
(t, J=8 Hz, AX¥fture of P@-rdmoethyl)iridefp.(1.1Pg), 1-(3HfuBroBdtbyl-2@gridBii)piperazine (1.85 g), micro-

5- Fl- uor o-mivprized Kefday@R1{ ] anddetraljutgarmoniugs bysirogdio sufats @D 14t §) dm acsfonild {5 orLpivasdol e
(7.35 g, hoatedat refiyk ynderNzzaimegphese fop 3 hyTihe expesscacetonitrilparves wnidend unden Fegiliced ntessured
(5. 60 m_ ,and) walg m“PrﬂlL a‘H’P‘b % gonggnirpta The agygqes phage was extractetf jwith CHGlo(@ x 50 mi).

sus penS| oW" %ﬁ"a‘[‘%P” ‘1’36 ed ‘%’P‘ at ah‘?&' eahdipn. djed ¥t pePvgads CGI00endt ed

by fil ra‘i°?° Fits a F0rARM, (G Cl/vieP Eg ><%z ]y residue

chl ori de y‘ei Toiiee ;ee g 'F'bW E?FWI ‘”'"? phanRie 4G torvieids the fgdsechiofidey splt ofyy; g
solid was taken u | f absol ute ethanol and was then treated with

triethylamne (8.1 ni, _0.0—58—n®L9—d-r-epw-se_a.t_.[-eu.]_under Ar. The m xture
was refsl uxed for [err]h apd wadnal{eed-fon GuibaNdFor Hb0l t ¢ 10 room
tenperature. The resulting precipitsi®:; ﬁg‘4oltene,f§6an then dried in vacuo
to give the product (10.8 g:,ou,%Y%caggg@ ei.,smy ohlﬁsg,hl ch was used w thout -

\IIII

further purification. C0npuunu> of—Fornmuta—vt—ts—txahpl e 12

pay ES o o @w&’—‘ al %5%% i RERBICAL A R dnsblE el

(X, Exa : paspl 2380/ HCL, (200 m) was

refl uxed for e SO 1?| b1n mg@%ﬁgﬁ 02% gﬁﬁ’ﬂeﬁ't ralized with 30%
aqueous |§Qi utlon. The m xture was then extracted with ethyl acetate (3
X 75 m) the extracts were dried over Na2CO3. The m xture was filtered

and t I8 f1qt-uHatau-wﬁetmnqembﬁaly%yhahywaw&mThe residue was chromat ographed
on silica gel using ethyl acetate as the eluent to give the desired ketone
product (ViA Imixtas ofa-(Bbrbmdethyifitdos, (298 %), . 1-@ Moo pyneiny Rherkfiel 72 g miEs@ip! e
13 30 4vprired B2CIh| (2146-g7 afy tetrahutylammodiup i yarbgeni soifdtd (016! g)in Xedétonltrile GSEMBY wagl ene
ket al 20 heated at reflux under Nz atmosphere for 5 h. The excess acstonitrile was removed under reduced pressure
and water (10 mL) was added to the concentrate. The aqueous phase was extracted with CH2Cl. (3 x 50
mL). The combined CH2Cl; extracts were washed with sat. NaCl solution, dried with anhydrous K2CO3, and
concentrated under reduced pressure. Silica gel chromatography (CH.Cl/MeOH; 96:4) of the residue
yielded the free base of the desired la product (1.32 g; 44%).

35

Anal. Calcd. for CaoH24Ne O:

\’\/ , C,71.41; | H,7.20; | N, 16.66
Found: C,7134; | H,7.23; | N, 16.55.

" NMR (CDCls): 2.80 (6H, m); 3.04 (2H, m); 3.55 (4H, m); 3.90 (3H, s); 6.86 (1H, dd, 4.8, 7.6 Hz); 7.14
(4H, m); 7.38 (1H, m); 7.66 (1H, m); 7.92 (1H, dd, 1.4, 4.8 Hz); 8.14 (1H, bs).
IR (film): 740, 1210, 1240, 1440, 1450, 1470, 1590, 2840, 2940, 3200 and 3450 cm".

45 Example 19

1-(6-Chloro-2-pyridinyl)-4-[3-(1H-indol-3-yi)propyllpiperazine hydrochloride

An acetonitrile solution (25 mL) containing 3-(3-bromopropyl)indole (V; 151 g), 1-(6-chloro-2-pyridinyl)-

50 piperazine (Hll; 2.50 g), micropulverized K.CO;3 (1.75 g), and tetrabutylammonium hydrogen sulfate was

heated at reflux with stiring and under N2 atmosphere for 1 h. Excess acetonitiile was removed under

reduced pressure and the remaining mixture was extracted with CH,Cl,. The solid residue was dissolved in

water (10 mL) and extracted with CH2Cl.. The combined organic extracts were dried with anhydrous

KzCOs, filtered, and concentrated under reduced pressure to afford a viscous material. Silica gel

56 chromatography (EtOAc/CHClz; 4:1) yielded the free base (1.67 g: 74%) which was treated with ethanolic
~ HCl to provide the hydrochloride sait of the desired la product (1.6 g;: 87%).
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A sol ution of 1-(6-chloro-2-pyridinyl)-piperazine (8.00 g, 40 mol e),

1, 4- cycl ohexanedi one nono- et hyl ene ketal - (6.25 g, 40 nmmol e), and

titani un(1V) isopropoxide (15 mg 52603 1 50 nmol e) was heated to [err]
for 30 mn. The m xture was cool ed and uted with absol ute et hanol (40
m.) . Sodi um borohydride 35 (ten 0.4 g tabl ets, 0.1 nole) was added and the
m xture was stirred for pg——yarar F u Sgaaedjto the solution with
stirring and the solid tlitani] giﬂi{ °Aﬁ9N (1% edfoff. The filtrate was
concentrated in vacuo arld the f{existse hwase.d;skol weat i|n [err] (75 mL). The
solution was again filtqrBand&ng G&e4di] Hhé2e coheedt rlated in vacuo. The _
resi due was chromat ographed on siTica gel using ethyl acetate as the el uent
to give thgl@Nisois): 'ﬁ&%ﬂn n.sq%%uﬁl&@nﬁsmw'nk) 4.95 @R, 4§§? 496%2

Pr epar a&bpauogw N (| H $ 05¥H Fn?c‘ﬁﬁ%ml f’-H Br fEooRkATED) € 14
4-[ 6- Chiqsqﬂibgyrldl nyl] - (1H—| n o - 3-vyl )-et hyl ] p| per azi ne

hydr ochl ong (ker)fva40) 265,85, 1@:&0 3260,2141:0 a5g0£2600, 12b20nwe BEs0(cA0Q5 g) |

1- (6%hl or o- 2- pyri di nyl ) pi perazine (3.61 g), mcropulverized so K2C38 (2.52
g) and Eeimptat2at yl anmoni um hydrogen sulfate (0.16 g) In acetonitrile (25 i)
was heated at reflux under N2 atnosphere for [err]. The excess acetonitrile
was r enbisgib-indelStyHprodyibed-mathorce2ipwidinyltpineeszioe difidiochibridedwdiatel t 0 t he
concgptrate. The atiueous phase was extracted with [err] (3 x 50 m). The
conbi ned [Aefr"rf}"eeetﬁ FrbromorieRybindeles i &8 ol 1rrmstexy-2gyddinvdpiperezing (2.5t g) &¥Fremut h
anhydr OKFE,'Z e’F2 éhf? %)cm‘é é?ﬂaP‘é{Y'%H“?j‘h’d\eFVdf%HUE‘éfﬂb f9-tsahip @oetayitilp &Po )‘”as

chr omat f°'t 70: Big)oxeees ?%@“'F'@svfadﬁﬂé“ %’g‘f’c %"é‘ "f’ ee
wase ( 3 e co gé wer f 3&’ Hﬁﬁ ?E (i%: ﬁrs
pre

deSI E‘ecciay 1 el ch m u N

rrl - 3
" ' ’o‘“‘é 'Z"é "é §'°' oot S ?ﬁs';"’ 6 81
(1d% (3Hr‘r)725(1Hd10Hz)739(1H m; 7.64
(2H, m: 10 85 1: b —+6—96—+—tH—bs B ~—756— 770, 960, 1140,
1270% 1420, 1460, 1550~ 1 A8t Colsdfer CartlesMedn@ HEWDOS HeD: ol e 15 1-[2- (I

H-i ndol - 3-yl ) - et hyl | - 4-[ 6-{t cj $/laaprlonmsidsy | |- B; @n2i di AYD, BBS p¢r azi ne
hydr ochl ori de 15 Féundi Xt Cr57.63f |3H(els2brlomprtdry||) Hyajahe (1. 12 @),
1-(6-trifluoronmethyl=2Z-pyriainyl )pirperazine (2.31 9), mcro- pulverized

[err], (1. %@ﬂf@ﬁ%g 846 ,M'ﬁ%‘]ﬂ-ﬂ't.“éﬁ Y95 P8R, fH4520R, & 92989585 BH, s);
acet oni § gd bR H, bs); 7.02 (4H, m); 7.39 (2H, m); 7.56 (1H, d, 7.8 Hz); 7.81 (1H, dd, 5.8, 0.8
Hz); 10.85 (2H, bs).
IR (KBr): 760, 770, 1010, 1255, 1430, 1470, 1555, 1610, 2450, 2910 and 3210 cm™".

36 By Process 2. (la Products)

P Example 21
14{4-{1H-indol-3-yhbutyl}-4-(3-methoxy-2-pyridinyl)piperazine dihydrochloride
40

Borane-methyl sulfide complex (3.3 mL; 2.0 M THF soln.) was added dropwise to a THF (9 mL) solution
containing 1-[4-(indol-3-yl)-1-oxobutyl}-4-(3-methoxy-2-pyridinyl)piperazine (IV; 1.0 g) at 0°C while under N
atmosphere. After the addition was complete, the reaction was heated it reflux for 3 h. Upon cooling to 0°C,
MeOH (5 mL) was added and the reaction allowed to stand 20 h at 22 *C. The reaction was cooled to 0°C

45 and HCI gas introduced until a pH<2 was attained, after which the solution was gently refiuxed for 1 h. The
reaction was cooled, MeOH (10 mL) added, and, concentrated under reduced pressure. The residue was
heated at reflux in 4 N acetic acid for 5 h. After cooling, the reaction was made basic with 10 N NaOH

- {pH>10) and extracted with Et0. The combined Et,O exiracts were dried with anhydrous KzCOQs;, filtered,
and concentrated under reduced pressure. Silica gel chromatography (EtOAc/MeQH; 97:3) afforded the free

50 base which was treated with ethanolic HCI to provide the dihydrochloride of the desired la product (83 mg;
8%).

Anal. Caled. for C22Hze N« O+ 2 HCL:

55 _ _ C.60.42; | H,6.92; | N, 1281
Found: | C,60.15; | H,6.78; | N,1267.
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heated at reflux under N2 atnosphere for [err]. The excess acetonitrile was
renoved under reduced pressure and water (10 nL) added to the concentrate.
The aqueous phase was extracted VEI‘6'3II§3§68]B{ 3x 50 mM). The conbined [err]
extracts were washed with sat. NaCl ution, dried with anhydrous [err],

20 and concentrated under reduced pressure. Silica gel chromat.ography

‘[ err]/ MeOH,NMFB(ORSCeds ): t1 178 (4He #);cLRd (9H, @ 6o Hz)E hits @R, a0); B3 @H( rh); 863 (PH, 832 Hahi ch
was treas.e(wint bs: €Haaiio H:@); 3988 (3HOos)yT.@l @HL ke 7§ iHod.H.2oH):0&34s(a.td, 38 Hzh &.42

desi red (14, sk 8GR H);17.5271Hy d. TBHY). 7.83r(HH), dd. Gl t8H2f or [err]HCl: 25

C 58.47; HR (MBr4040, 805\000, 32794 1460,UA%0. 1560600, 8579,/2930 and 3280 @8- N, 13.56. NWR
(DVMBOqerr]: 3.25 (84, m; 3.72 (2H, .d, 13.4 Hz); 4.48 (2H, d, 13.4 Hz);
7.10 (5HExample2g 34 (1H, d, 30 7.0 Hz); 7.61 (1H, d, 7.0 Hz); 7.83 (1H, m;
10. 60 (1H,_ Dbs); 10.95 ng, bs) . R(KBr) 740, 800, 960, 1120, 1130, 1340,
1490, 16 -C pyrt ' rgwpylivippeangs) e 16 35 1 [2-(1

H-i ndol - , f1--h§0f" 9" l-} 2 i eh -
of 3-(%- brOﬁp%ﬁﬁ %3 i y ? ﬁﬁh g "?) glﬂh’ % é
(2 86 9) zt&:& 9 Hiltéfi??": % {,:E% t s Qattur Eﬁé

at m3S|0 eéﬁra SH Jih tee%?eﬁﬁ &é&ﬁ‘-& QHHsS Ev ﬁas\’i&ﬁm{h%‘{ fN Héﬁ

Pressys emdd it wad c!maua @Hfbﬁﬁﬁéré&&%nolbﬁzo?z%&%iﬁlemase
was ext r agf ¢ thishubn'ya 6br06&:w1mgrﬂ4%;asmnsml ned [err] extracts were
washed w t nmragcochrCl sol ution, dried with anhydrous [err], and

concent r at ed7.em@es, 1HedaE€269 (or, @B)S TIART.343i(hn] 24, 7g?947oe|onmmavmgl(zﬁphgaq-|[zew J6/sivE OH;
96:4) of (d he7.8 di tH)e6.50 @) Hell4 HadHY, 1382-315Z %R, 4. 3 1863.08dmi TH)CB.06e2.93r (mdl L)t 2.7R. 20
g; 89%) . 2.Ahl. 4HCABT @, F=08.5] Bt H3, 1.03 (dC) =68 HABH). H, 7.66; N, 15.21; H20,
2. 45 Found:The hyd@chig@ie )as prepargq by iregiing an etheqeal §_c5ut|gr50f the prﬂgg with almydrom-lCl The NVR
[err]: 2re§@hn@mqlte ﬂ\)ﬁy sgldg@s (sgﬂalh from gthe@I-?tbm to giye theg thplgWe sgl; (66gmg 185("°1H

d, 9.5 kﬁaawwezwc'efﬂsta'ﬁ'esg"%wﬁ 2284 °G(dpaly ny: 7.40 (2H, m): 7.68 (1H, m:
8.00 % b g )P 790, 985, 1250, 1450, 1460, 1590, 2840, 3180
and 3850 ssa@% Adyle ’°"Y§§ 0 345 808 Bl Exanple 17

1-[2- (1FE|nd 3-yl)-ethyl]-4-[3-trifluoronethyl-2-pyridinyl]piperazine

hydrochl o’f|8 2@ A mxt_ur_e of 3_(2 brom)ethyl)i ndole (1.79 g), _
by AL PR RS e HindBl O 33“ veri zed

acetoni tri |Aeso‘u§tgl d5)metRRyindole (0.26 g, 1.8 mmole), 4-{4-(6-chloro-2-pyridinyl)-1-piperazinyl]-cyclohexan-
1-one (VHI; 0.50 g, 1.7 mmole), and pyrrolidine (0.5 mL) in ethanol (10 mL) was refluxed for 18 h. The
-solution was concentrated in vacuo and the residue chromatographed on silica gel using ethy! acetate as
. the eluent to give the desired product of formula lb (0.59 g, 82%, m.p. 210-213°C).
35 :

Anal. Calcd. for C27H27CIN,O:

o - | C.68.16; | H,6.44; | N,13.25
Found: C, 68.00; H, 6.57; N, 12.97

- NMR(DMSO-dg): 1.52 (1H, m); 2.04 (1H, m), 2.22 (1H, m); 2.40 (2H, m); 2.64 (6H, m); 3.48 (4H, m);
3.75 (3H, s); 8.07 (1H, m); 6.63 (1H, d, 7.4 Hz); 6.75 (2H, m); 7.26 (3H, m); 7.53 (1H, dd, 7.9, 8.1 Hz); 10.91
(1H, bs).

o IR (KBr): 780,800, 980, 1140, 1260, 1450, 1480, 1550, 1600, 2840 and 2920 cm—".

Example 24

3-[4-[4-(Substituted-2-pyridiny()-1-piperazinyl}- 1-cyclohexan-1-yl}-1H-indole

% 4-(1H-indol-3-yl)cyclohex-3-enone, sthylens ketal, Xil

Indole (1.17 g, 10 mmol), 1.4-cyclohexanedione monosethylene ketal (1.95 g, 12.5 mmol), and pyrrolidine
(1.77 g, 25 mmol, 2.1 mL) were refluxed in ethanol (50 mL) for 3 days. The solution was concentrated in
vacuo. The residue was washed with ethyl acetate (30 mL) and the solid product was collected and dried
(yleld 2.05 g, 80%). The product was recrystallized from methanol (20 mL) to give compound Xil as a white
powder (1.75 g).
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heated at reflux under N2 atnosphere for 3 h. The excess acetonitrile was
renoved under reduced pressure and water (10 nL) added to the concentrate.
The aqueous phase was extractedgp g (ng @42 (3 x 50 nL). The conbined [err]
extracts were washed with sat. Iﬁa solution, dried wth anhydrous
[err],and 10 concentrated under reduced pressure. Silica gel chromatography
[err] 9#pBindef3-bRricheahdieleayi el ded the free base (1.66 g; 56% which was
treated with ethanolic HCl to yield the hydrochloride salt of the desired

| a pr oduc Coridoudd Xi)(1.78 @Y5.9 miwud)was Gadrageinatdddfor {8a at]60 196 using 309, PAESDAY p). TheH,
5.40; mixurelvitas Gilterecbanuicthe filtrat€ core@ntri@@g in_vaelio. Thel@sidue Was réfBix@icior PN in acefadR

( DVB@- [ @50 NY):witB waer (12 @) angjp-tol@end BulfomitiacighjO; 10 7). §adiin? parbampte (570 Pvag added@nd 4.9
Hz); 7.B&m{xre refigxed for @6 minl fhe mijxturegwapxoglad-andrjitored agg) the Fiftfateyyas cpReqtiaiedjn 750,
1040, 1B ane'duelwochrmramfs% silipa g¢J USQSSCB'V'aﬁ?G‘a‘S?SGhe[ @W‘] to %@a‘h‘blxb 18
25 1-[%si(ed pF?-dF%(ﬂ‘O?QQBS%)) et hyI ] 4-[ 3- met hoxy- 2- pyri di nyl | pi perazi ne A

m xt ur e

1- (39 ne%[ﬁ’&(% F%(?V?fblyigﬂ pl?@'laﬁ’iy H?Vf"ih"?’%z%')'"d"ﬁ '8ropu| - verized [err] (2.46

g) and te;\r aQH tcom %”r'rde”u'&y m8 e_de lred%s ll(ug r| Y |p l%g OR)'&\“IJ % 450
2.1(;23 t \(’)\ﬁ;s tﬁﬁxgﬁg@{lﬁ? 0 de dg {% %é; amfi'n ¥ band (gen e%% may be added
11020 C
to the r%; s&myaﬁaee\o EE% ﬁmmseu&e@ ,est.vma f&&a hﬁ% 2 Y15 Holibd dddbcPant th L) -
The co roRjarid pidd HaRCilSredVBREwabRE WAth adiahd. it %h%'c%entﬂfeh‘ﬁd with
anhydr Wd&:o[aﬂ& thb crudd ProBD sRINdd Y cRFbmidgHEiny loR Silicagyd1. mfeaﬁ&ur &yclofExbriyfgrodiis of
.chr omat anadibymdy[ Bmydiiinlied B6iel) preducts BEFIHaga BUR casbeivitbaslothen Guistitasntsiamsre Of
Mhe/ desirecadon rolgauie distable 1o B h@rogdetign pr@Bssinal . Cal cd. for [err]: C  71.41;
H, 72020; Cdippoiid fyépaFetiomdhta foGhess lan@ dther Fokmula 128mpoublis, frépabdsl. in 4 thahdieRsifnitar itd
2. 80 ( 6hé ahoye prBcedures, Bh-éhowr) in T3bls 5. Selbktion o) 20pRpEHDe {tatiNg radferialg a@hinterividdiadsias 4. 8,
7. 6 Hz)wellas adjusfragrts ofijhs proce@igreé wpiild be) well vitli@ the Bldll ofrppe skiledn tielad. dd, 1.4, 4.8
Hz); 8.14 (1H, bs). IR (film: 740, 1210, 1240, 1440, 1450, 1470, 1590,
2840, 2940, 3200 and 3450 [err]. 45 Exanple 19 1
-(6- @hl oro-2-pyridinyl)-4-13-(1 Hindol-3-yl)propyl] pi perazi ne
hydrochl ori de An acetonitrile solution (25 nlL) contai ni ng
3-(3-bronopropyl)indole (V; 1.51 g), 1-(6-chloro-2-pyridinyl)- 5o
pi perazine (I11; 2.50 g), mcropulverized [err] (1.75 g), and
tetrgbutyl ammnl um hydrogen sul fate was heated at reflux with stirring and
under N2 atnmosphere for 1 h. Excess acetonitrile was renoved under reduced -
pressure and the remaining mxture was extracted with [err]. The solid
resi due was dissolved in water (10 nL) and extracted with [err]. The .
conbi ned organic extracts were dried wi th anhydrous '
35

L
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[err], filtered, and concentrated under reduced pressure to afford a
virscous material. Silica gel 55 chromatography [err]; 4:1) yielded the free
base (1.67 g; 749 which was treagpg yistdoa@hanolic HCl to provide the
hydrochl ori de salt of the desired la product (1.6 g; 87%. 15 EP 0 345
868 Bl Anal. Calcd. for [err] HCl: C,61.39; H 6.19; N, 14.32 Found: C
61. 49, H 6.24, N, 14.35. 5 NW\R (%g}dg 2.14 (2H, m; 2.80 (2H, t,
6.9 Hz); 3.18 (4H, m; 3.55 (4H, m; H d, 13.6 Hz); 6.82 (1H, d,

8.1 Hz); 6.91 (1H, d, 8.1 Hz);. : (1H, d, 9.2 Hz); 7.62
(2H, m: 11.00 (1H bs): 11.55 -‘1’9&?‘@3.‘-‘?’&?‘?\2@?& 740, 785, 950, 1130,
1260, 1440, 1590, 2600, 2920 and 3150 [err]. Exanple 20 1 -[3-(1

H-i ndol - 3- g, - %mpyll-ﬂrmrboxy 2- pyeielay! |- n_lq_pgq_%zl ne ; gl oride
hydrate 15 m xture o romopr opyl’) i ndol'e 55.0),

1- (3- et hoxy-2-pyrid e (2.51 g), mcropul- verized [err] (1.79
g) and,tetraldtyl amwtgﬂro &M, sul fa¥® (0.11 250+2B5acet oniB¥@Be (100
m) was heated at refTux undf N2 at nosphere for 3 h. The excess
acetonitrile was renoved under reduced pressure and water (15 nlL) added to
t he concentrate. The aqueouHh was extracted with [err] (3 x 60 nl).

The conbi ned err] shed y4th sat ol uti ried with
anhydrgus [e?’h ael colegentrated underzﬁg&id pregglﬁ?ig Silica
gel chromat ography [err /I\/EO—I 95: 53 of the residue yielded the free base
whi ch was treated with ethanolic HCI to y| el d the di hydrochl oride salt of

the desired |a prodyct g@ Anal .
Catcd. for [ggr]: ( 2" A 391 12.72;60-8%rr] 3. 3e6R 57.67;

H 6.8; N 12.67; MDO, +séhuaeB. 36* NVR (DMSOlerr]: 2.16 (2H m); 2.78
(2H, t, 6.7 Hz); 3.20 (6H, m .—,57 (2H, d, 12.5 Hz); 3.85 (3H, S); 4.08
(2H, d, 12.5 Hz); 480(3Hl_€s 02 (4H, m; 7.39 (2H, m; 7.56 (1H, d,
7.8 Hz); 7.81 (1H, @ 10.85 (2H, bs). IR (KBr): 760, 770,
1010, 1255, 3230, h 15 870, 2450802910 ark#Z243 [ err] . EWOH By
Proce® 2. (la Product$) Ex le 21

1-[4- (1H i ndol - 3- yI)butyI] 4- (O%emret hoxy- 2- pyri di nyl ) pi- pera2| ne

di hydrochl ori de 40 _D _
@:{V - “ 138-140 EtOH

19 W’O@ Y 221-222 Eton
K » U @
. oMe
— - - |
20 02@ s 216-219 Etom
40 Ho 2K, H30
.= @:fv;P@ 23 228-230 EtoH
n
22 @Q O'@

50

65
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Bor ane- net hyl sul fide conplex (3.3 nL; 2.0 M THF soln.) was added dropw se
te a THF (9 nlL) solution containing

1-[4-(indol -3-yl)-1-oxobutyl]-4- éﬁnrﬁggﬁpz pyridi nyl ) pi perazine (1V, 1.0
g) at [err] while under N2 atnosphere er the addition was conplete, the
reaction was heated it reflux for 3 h. Upon cooling to [err], MeCH (5 nL)
was added and the reaction al ¢gppé £ qQcontdduéd)h at [err]. The reaction was
cooled to [err] 45 and HCl gas introduced until a pH<2 was attained, after
whi ch the solution was gent| yForilxad Compolinds The reaction was cool ed,
MeOH (10 nlL) added, and, concentrated under reduced pressure. The residue
was h%ated at reflux in 4 N acetic acid for 5 h. After cooling, the

reacti on E¥xs Nexde ba ‘10 N NAdSedd>10)MBOSC Ly t r LENEE 20iSOL-T er |

The conbi ned [err extr ied with anhydrous [err], filtered, and
concentr at m@;ﬂ Que ica ge h t ogr Et OAC/ MeOH;
97: 3),, af forded th e so base |ch%iwas treé?ngWh et %“fc HCl to
provi "Ye the di hydrochf‘orl de ,g,)cf the desired |l a product (83 ng; 8% . Anal
Calcd. for [err]: C, 60.42; H, 6.92;
N, 12.81 Found: 6. 78; N, 12.67. EP 0 345 808 Bl NWR
(DIVBO[err]2)5 1 4 (2H, 111 6.6 Hk3$-1948 (4HEWOH 3.33 (2H,
m; 353 (2H, d, 400 (v, m bs: [err] (1 H dd, 8.0, 1.2 Hz);
7.52 (1 H d, 72Hz) 783H(,1H dd, 5.2, 1.2 Hz). IR (KBr): 740, 805,
1000, 1270, 1460, 1550?\®‘1 1600, 2570, 2930 and 3250[err]. 5 Exanple 22
Chl or Q22- p -(1 Hingol-3-yl)epropyl 1 pip ne 10 To
%"ﬂ?xt ure gr‘ 1- I o(4®,lﬁ~)py13bld¢&,) pi pgr azi ne (ig) % ?t%
tri ethyl-am ne hydrochl oride (994 ng, 7.2 nmol) and [err] (1 512 g, 24 mmol )
in 12 nL of dry tetrahydropﬁ?an was added a sol ution of '
3-(2-oxopropyl)l 2.4 mol) in 5 mM of tetrahydrofuran. The
reaction nm@gtur Vi r ly stirrd@ at roo234€d}@r atiPrOHfBLOH/Ar for 17
h and then it wa uret®nt o sat urat ed aqueous NaHCO3 &P extracted with
et hyf acetate (x3). K ks )ganr ¢ phase was washed with H20 (x2) and 0. 1N HC
(25 nmL) and is then |t _@ed ([err] and evaporated to give a gum
Chr omat ogr gghy ile = 1,.3) of thj gav ct (714
-y, 84% aga m\ﬁ sNVRA er r ] 85]’7 98 (b#iggiI e‘#@i&%(m 1
H),J,437343(m2|—|) 7.24-7.08 (m 2H), 7.06 (d, J:23Hz 1 H, 6.59
(d, J=7.3 Hz, 6. 50 8.4 Hz 3.62-3.57 (m 4H), 3.18-3.09(m
1H), 306293 &(&20274@14& 2.65 (dd, J = 13.5, 9.1 Hz,
1.03 (d, J29 6. ydroch8@ri de wag3ip+242r ed IBrOR/ABHOMg an
et her eal solution t(he";?r odtct with anhydrous HCl . The

— @fgv = Q 14 212-214  Hex/CH,Cl,

HCL

n mOQ -1 99-101  Etom
@:?WC"@CE | 50 eaéas Hex/CH,Cl,
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resulting white fluffy solid was crystallized from ethanol -ether to give
t he hydrochloride salt (660 ng, 85% as a white, mcro-crystalline solid:
mp. 242-[err] (dec). 25 By Proc 5%3’% ADE nd I c Products) Exanple 23
3-[4-[4-(6-Chl oro-2-pyridinyl)-1-pi per ﬁq] 1- cycl ohexen-1

-yl ]-5-methoxy-1 Hindole 30 A solution of 5-methoxyindole (0.26 g, 1.8

nmmol e), 4-[4-(6-chl oro-2-pyridi % ] - cycl ohexan- 1-one (VIII

0.50 g, 1.7 nmole), and pyrroll %hé Opgg'ﬁ{fz\ﬁry thanol (10 nL) was

refluxed for 18 h. The solutiogg mﬁo%c? £4k i N vacuo and the residue
t acet ate

chromat ographed on silica gel using e as the eluent to give the
desire#l product of formula Ib (0.59 g, 82% mp. 210-213* C). 35 Anal.

Cal cd. fo%é.emg; C, &ﬂnﬁ:turﬂ 6. 44; s¥fe14 3. 25(%% Ce tQOSOIH 6. 57,
N, 12.97 Qerr 1. 52¢ 1H - 2.40 -
(2H, m; 264(6 ; 375(3H S); 07(1H ; '6.63 (1H,
d, 7.4 Hz): 1975 @ 2% .53 (1H9Q1't93 9, SEtOW;): 10.91
(1H, b%). 1R (KBr) feo 800, 0 1140 1260, 1450, 1480, 1550, 1600, 2840
and 2920 [err]. Exanple 24

3-[4-[4-(Substituted-2:p ) 1- pi perazinyl]1 -cycl ohexan-1-yl]-1

H i ndol e 50 o - I ohex enone, lagne ket I | I'ndol e
(1.17 4, Jém)l )5 Q anedi one noet hﬁe&eﬁé et al g, 12.5
nmol ), and pyrrolidi ne 4;7, 25 mol, 2.1 nm) were refluxed i n et hanol
(50 nmL). for 3 days. The sol ut lap,g was concentrat ed in vacuo. The residue was
washed with et hyl 0 and the solid product was coll ected and
Ured (yiel @8 2. ‘ 809 roducté&as recr)58-186 zed f BrvoHet hanol

(20 M2y to give corrp@lun%ﬂ z a white powder (1.75 g). 17 EP 0- 345 808
Bl 4-(1 Hindol - 3y|)cyc|o eS(ao Xl Conmpound XI| (1.75 g, 6.9 mml) was
hydr ogenat ed for i u5| ng 10% Pd/ C (0.15 g). The m'xture was

filtered ang,t he ntrated vacuo. esi uxed
for 18 h in écet(@:{v]%%mnwth wa*£r (10 rﬁ.ﬂ-g]% % fonic
acid .10 g). Sodiu nat e (5 0 g) was added and the ure refluxed
~for 30 min. The mxture vvas coffed and filtered, and the filtrate was

concentr at ed | n
‘5\’ vl 150-225 EtoR

30 hat
Ofu

MHeo , O . |
38 @ ‘ 35 182-185 MeOH/EtOAc
35 u oHCL - _

- v 39 F:.:? "“C"
@?\‘ﬁ @ 19 195-196  MeOM/Et,0
o

36 140-142 EtOAc

Heo N’-\N
40
a
45
F Y .
41 s 23 - 205-208 MeOH/EtOAC
v"a a

.80

56
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.vacuo. The residue was chromat ographed on silica gel using ethyl acetate as
the eluent to give the Xl desired product (1.29 g, 88%. 10
3-[4-(4-(Substituted-2-pyridinyl ]! zinyl)-1 -cyclohexyl]-1
Hindole, Ic A mxture of corrpouéndaﬂgb%é?nml) t he desired
substituted-pyridinyl piperazine (I11: 10 mmol ), and titaniumlV)

i sopropoxide (3.72 mL, 12.5 mol) woul d be remaini ng ketone band (gentle
heating may be required). TheableQysonbimiedIn woul d then be diluted with
et hanol (10-20 m ) and sodi um 15 cyanoborohydrl de (0.42 g, 6.7 mol ) added.
After stirring for 20 hr. waFermyks ¥ Compeunifsc added and the resul ting
inorganic precipitate filtered and washed with et hanol. The filtrate could

t hen be conc ntrate | o] and ude t puetysted sl .
chromato =0n si J‘c‘éﬁg t‘lﬁe a, enyl products of Formula

| b may be hydrogenated t amer oduct s of For mula Ic in cases where other
substituenygg on t | eculd@ are st2k¥-@160 t he &M ogenati on
procédds. 20 und .Jpgepar ati on data for these and other Fornula |

conmpounds, prepared in a nanner simlar to the above procedures, is shown

in Table 1. Se ection o,f_}v priate starting materials andlnterrredlates
as well as Nof 'Q% proced s woul fhaq ¢! | EvhyDi dcedtareyki | | of
one § illed rt 0135 40 4 50 55 18 EP Hefdhe 808 Bl Table 1
Formul a | Corrpound 5 Ex. No. Structure %i el d [ ERR]
Cryst. Sol. 1lo RR] 15 89 30 19 20 40
o/ 140-142 Ethyl acetatol

' 20 cr3 n - hexam

‘s @ ﬂ’ ""’ ,P 66 226-230 MeOH

25

N\j'@ '

. ‘ \ O $-230 10\MeOH/

46 " O 63 22 103e

o -
@f(v""’ 4 125-127  Ethyl acetate

N oMe
Me

35

N Hes 'C” ap! Q . cetate
o as oj@fé\' S 137-139  Ethyl a

e

30

- | -
Me ¢ N'-‘M.@ .

' 49 :@fs\- et 42 . 160-163 Ethyl acetate
He0 N -

OHe

80 @«FM 92 187-189 EtCOR
. oM. .

(2

50

§5

22



4 22 50 55 19 EP 0 345 808 Bl Table 1 (continued) Formula | Corrpoundé 5

Ex. No. Structure - Yield MP[ err] Cryst. Sol. 23
.82 210-213 Et OAC 25 155-194
Et OH 26 20 [err]. 27 EP0345808B1 5 234-236 28 30 35 30
14 212-214 40 31 a 45 32 : 50 50 20 EP O
345 808 Bl Table 1 (continued) Formula | cor{P% nds 5 :

' ‘Table 1 ?contin e

Formula I Compounds

. No. Structure tvield  MP(°C)  Cryst. Sol.
Ex. No a

10 R @@ 83 200-203 EtOR
: H vHCL . |

€

52 'r'@:gvi‘" 2 e 210-212 EtOH
v «
) H CHO _

18

: ) ¥ N’-\N
~~ ey v 72 127 CH,C1,/Et,0/
| > N - OMe hefan
20 . H _
s4 \ B @ “ s 253-28% ~ BtOH
25 ¥ cHd . | o
| | - tate
-1 @;{(\”C @a 72 1;5 116 Ethyl ace
30 _ ke | |
56 um\’ v '@ a 205-207 Ethyl acetate
36 | _ |
: FN .
— 0 O ‘“Ja.@a 40 238-242  MeOB/Et;0
| ~

50

55

23



Ex. No. Structure %ri el d MP[ err] Cryst. Sol. 34
22 64 20 37 21 150-225 30 [err] 40 41 50 21
EP 0 345 808 Bl Table 1 (contin csa g? a | Conmpounds 5 Structure
o%i el d MP[ ERR] oryst B TS
hexane 45 66 226-230 25 30 40 50 [err]
55 22 EP 0 345 808 Bl Table 1 (comdmgrued) Formula | Conpounds
Biological Activities of Formula | Compounds: inhibition of Serotonin Uptake (in vitro)
5 Ex. No. ICs0(nM) Ex. No. _ ICs0(nM)
14 74 36 : 75
15 73 : 37 386
16 - . 88 38 11
0 17 37 - 39 0.2
18 13 - 40 177
19 28 41 28
20 1.1 42 520
21 58 43 73
s 23 99 44 560
' 25 86 45 100
26 106 46 27
27 12.5 47 24
O 28 77 48 127
20 29 108 50 37
30 192 51 86
31 : 27 54 30
32 259 55 126
33 105
- 34 ) 56
35 152
Additional Detailed Description of the Invention
30
' " Some additional compounds of Formula | have been made, tested and found to have useful CNS
properties, particularly antidepressant properties. The additional compounds were prepared by employing
~ the synthetic processes described hersinabove, using alterations which would be apparent to a skilled
chemist in order to produce the desired product compound. Some additional examples are given here for
35 further guidance.
: _ Additional Intermediate Compounds.
U
Compounds of Formula Il
40
Example 58
1-(6-Chloro-2-pyridinyl)-2-methylpiperazine
45 A mixture of 2-methylpiperazine (21.31 g), 2,6-dichloropyridine (10.0 g) and micropulverized K2CO; -
{27.99 g) in CH3CN (200 mL) gas heated at reflux under nitrogen atmosphere for 24 h. The reaction was
filtered and the filtrate concentrated under reduced pressure. The concentrate was dissolved in CH,Cl; and
extracted with 5% NaHCO3; and water. The organic phase was dried with K2CO;, filtered and concentrated
under reduced pressure. Silica gel chromatography (CHz Clz/MeOH/NH, OH; 96:4:0.4) of the residue yielded
50 product, (13.34 g, 93%). :
Example 59
1-(3-Methoxy-2-pyridinyl)-2-msethylpiperazine
55 -

A mixture of 'Z-methylpiperazine (6.66 g) and 2-bromo-3-methoxypyridine (2.5 g) Was heated in an
autoclave at 100 C for 24 h. The reaction mixture was dissolved in CH2Cl> and extracted with 5% NaHCO;
and water. The organic phase was dried with K2COQ3, filtered, and concentrated under reduced pressure.

24

50



Ex. No. Structure : %ield CL 10 51 20 25 30 35 [err] 40 46 50
23 EP 0 345 808 Bl Table 2 Biological Activities of Fornula | Conpounds:

I nhi bition of Serotonin Uptake (i : Ex. No.
[err](nM Ex. No. Ma%é@%ﬂﬁa 14 74
75 15 37
35736 16 silica gel chrom%t%grap%3 (CHeCla/MeOHINHLOH: 92 9238 £ of the residue y|e|ded the]p1=od1|t,7t (2.28 g, 83
%
13 - 40 177 19 98
41 Example 680 2.8 20 ' . 1.1 42
520 21s 58 ' 43 73 23
99 1-{5-Chloro-3-methdxy-2-pyridinyl)piperazine 560 25 8.6
45 ' 100 26 106 46
27 27 a) 2-bromo-5-chloro-3-pgridinol 47 o 24 28
77 48 127 29 106
50 10 A solution of bromine(()2.35 g) in 10% NaOH (70 mijysps added dropwise with stiyripg to a solution of
51 5-chloro-3-pyﬂd|@5 (19400 g) in 10% NaOH (70 mb./After the addition was complgte, the reaction was
stirred at 22 * C for The reaction was cooled *C and acidified to pH 5. centrated HCl
?8532 {ag). The precipitate %vgasgflltered and dried under vac?u% for 60 h to afford a) (15. 66:19, g; g/):?

15 b) 2-bromo-5-chloro-3-methoxypyridine

. To a stirred mixture of 2-bromo-5-chloro-3-pyridinol (15.66 g) and pulverized KOH (16.79 g) in DMSO
1 (100 ml) at 55 - 60 °C was added dropwise a solution of CHsl (13.27 g) in DMSQ, (35 ml) while under
' " npitrogen atmosphere. After the addition was compilets, the reaction was maintained at 55 - 80 °C for 1 h.
20 The reaction was extracted with EtO (3 x 150 mi) and the combined Et20O extracts were treated in turn with
1N NaOH (150 ml), water (150 mi), TN HCI (150 mi}, water (150 ml) and a saturated NaCl solution (150 ml).
The organic phase was dried with MgSOs, filtered, and concentrated under reduced pressure to vield a

solid material. Recrystallization of the solid from hexane afforded b) (3.52 g, 21 %).

25 c) 1-(5-chloro-3-methoxy-2-pyridinyl)piperazine
Anhydrous piperazine (13.41 g) and 2-bromo-5-chloro-3-methoxypridine (3.50 g) were heated in an
autoclave at 100 C for 20 h. The mixiure was dissolved in water (10 mL) and extracted with CH2Cl2 (3 X
100 mL). The combined organic exfracts were washed with a saturated NaCl solution, dried with K2COs,
3o filtered, and concentrated under reduced pressure. Silica gel chromatography (CHzCIz/MeOH 90:10) of the
residue yielded product (1.17 g, 33%). .

Compounds of Formula V

. 35 Example 61

\.«f : ' 3-(2-Bromosethyl)-1-methylindole
A AN~
a) Methyl 1-methylindole-3-acetate

A dispersion of 35% KH in oil (21.0 g, 0.18 mol) was washed free of oil with dry pentane under an Ar
atmosphere. To a suspension of the resulting solid in 100 mi of dry dimethylformamide was added a
solution of indole-3-acetic acid (10.5 g, 0.060 mol) in 60 mi of dimethylformamide, dropwise at -20* C under
Ar. The mixture was stirred at the same temperature for 2 h and then CGHsl (12.0 ml, 0.19 mol) was added
45 dropwise. Stirring was continued at -20° to 10°C for 2 1/2 h and then the mixture was stored at 5°C for 16

h. Ether was then added and the mixture was washed (H20, brine), dried (Na2SOs) and evaporated to give

an orange oil. Flash chromatography (Si02/10-20% ethyl acetate-hexane x 2) of this oil afforded the product

{5.25 g, 43%) as an oil: IR (neat) 1745 cm™"'; ‘Hnmr (80 MHz, CDCly) & 7.75-7.55 (m, 1H), 7.40-7.07 {m,

4H), 3.83 (s, 2H), 3.80 (s, 3H), 3.75 (s, 3H).
50
b) 3-(2-Hydroxyethyl)-1-methylindole

To a suspension of LiAlH. (2.0 g, 0.052 mol).in 50 mL of dry tetrahydrofuran was added dropwise a
solution of methyl 1-methylindole-3-acetate (5.25 g, 0.026 mol) in 70 mL of dry tetrahydrofuran at -10°C
55 under Ar. The mixture was refluxed for 1 h and then it was cooled at 0* C and quenched by the sequential
addition of 2 mL of H,0, 2 mL of 15% aqueous NaOH and finally 6 mL of H20. The resulting siurry was
filtered and the filter cake was washed with additional tetrahydrofuran. Evaporation of the filtrate gave the
product (4.0 g, 89%) as an oil which was used without further purification.
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34 5.6 35 152 Additional Detailed Description of
the I nvention 30 Sone additional conpounds of Formula | have been nade,
tested and found to -have useful rdoBRqt i €S, particularly antidepressant
properties. The additional conpounds were prepared by enploying the

synt heti c processes described herei nabove, using alterations which would be
appar end) si®pemsdthy)l1a6btigiveidlest i n order to produce the desired product
conpound. Sone additional exanples are given here for 35 further guidance.
Addi t i onalro brblationetli-ebiaySa2rm@ikorgishyiadntyeg 00 ¢.S0.028 ndel) ims0 ral of aetd@rileaaPpi 58 1
- ( 6- Chl wrier-A2-way mddeldl A \sbijtioR oN©Bri VIO B 90.684 immd) irl 85 mL of abetpiitileufpifowed by a solution

2- metshydf pippenylphéspling @00 310.981, ma, i 125i rathbfacadpnjtrilp.diha enixtur@ wés giirechand allowed to

m cr opwvarertp 2§ ¢ver R1h. -Th¢ 2qaui® mixturenfvasr evapqrat@Dand| the desidué, avas shyomatogrephed, x
under niStO:beene. demstptrsplateheranei-4 to gk the @eaduqt (H00m T4%) #3 & prevn gilk dR (need)
filtrat®4@dAteSRamed "Hinm 4300 Mig, 6R0h) 7 &8 &y P 876 tad Hh 398 AR frant 3D RES (s ol ved
i n [ er r377dRdHe 262 ct T Wi 2R 392 KelrOBdzeft wat er. The organi ¢ phase was
drie®? with % %r] , filtered and concentrated under reduced pressure. Silica
gel ch\rA%ﬁEP' 5 aphy [err]96:4:0.4) of the residue yielded 50 product,

(13.34 A930% ,  Exanpl e 59 b é -gﬁthoxy-Z-pyridi nyl ) - 2- met hyl pi perazi ne 55
A m xt ”}? v53 9"3"‘?"'”'0 E' 266 g) and 2-brono- 3- nmet hoxypyridine (2.5

g) wgs he%s%r;pen ﬁﬁﬁ%@tﬁggm i 16PhL 3t THERE-10°6 GhdeP Ar WasdaHéa VS
i |

di ssol V&ghudn ol iyl A6leheiylpRitioRdd N7.80%] B finolf WIsOVRL &F THE Re QHi@Ae was Phase
was dri fiHed\htlrdbrl Binpdraturb idr BN A theR R as QUBRRB] &t B Ghith! D e lof HASI TRERsUling Sy €. 24
EP 0 34%astfidleddndIhe fitePcai@ wasCldshetoit THR DY filtGtewlab Mo liddeNE-IS04)38d Svebordtpd Of
\ehel 1 esto Give tha interdiate e pRIdGH L H -rethy 2BhygroxBropl)iraie | (R056, 88%]) as an oil: IR (neat)
- ( 5- &80l JMe@-33p0mei-hoxy- 2- pyri di nyl ) pi perazi ne a) 2-brono-5-chl oro- 3-pyri di nol
10 A sTb en ico moid fsolition 0f e -nfeliRI-BbydepkyriropytlittkieNa.BHg, (0726 ol ik mi.dd €42Cl
dr opwi swasviddéd Giethylaming) (4 1omb. €63 mol), antolyénesulionyl chloride (5.50 g, 0.029 mol)} and 4-N,N-
dimethylaminopyridine (DMAP) (0.6 g). The mixture was stirred at room temperature under Ar for 18 h and
then it was evaporated and the residue was chromatographed (SiOz/ethyl acetate-hexane = 1.9, then ethyl
26 acetate) to give the product (7.75 g, 86%) as a light brown gum: IR (neat) 3420, 1357, 1175 cm™'.

1. Oikawa, ot. al., Tetrahedron Lett., 1759 {1978).

Additional Formuta | Compounds.
30 .
Example 36 - Alternate Preparation

3-[2-[4-(6-chloro-2-pyridyl)-1-piperazinyllpropyl}-indole

35 To a mixture of 1-(6-chloro-2-pyridyl)piperazine (1.418 g, 7.2 mmol), triethylamine hydrochloride (994
mg, 7.2 mmol) and NaCNCHj; (1.512 g, 24 mmol) in 12 mL of dry tetrahydrofuran was added a solution of
{E{ . 3-(2-oxopropyl)indole (416 mg, 2.4 mmol) in 5 mL of tetrahydrofuran. The reaction mixture was vigorously
w \_J stirred at room temperature under Ar for 17 h and then it was poured into saturated aqueous NaHCO; and
. “extracted with ethy! acetate (x3). The organic phase was washed with H20 (x2) and 0.1 N HCL (25 mL) and
40 then it was dried (Na2S04) and evaporated to give a gum. Chromatography (SiO2/CHzClz-acetonitrile = 1:1).
of this gum gave the product (714 mg, 84%) as a white foam: *Hnmr (200 MHz, CDClz) 5 7.98 (br s, TH),
7.64-7.59 (m, 1H), 7.43-7.343 (m, 2H), 7.24-7.08 (m, 2H), 7.06 (d, J=2.3 Hz, 1H), 6.59 (d, J=7.3 Hz, 1H),
6.50 (d, J=8.4 Hz, 1H), 3.62-3.57 (m, 4H), 3.18-3.09 (m, 1H), 3.06-2.93 (m, 1H), 2.79-2.74 (m, 4H), 2.65 (dd,
J=13.5, 9.1 Hz, 1H), 1.03 (d, J=6.5 Hz, 3H). The hydrochloride salt was prepared by treating an ethereal -
45 solution of the product with anhydrous HCI. The resulting white fluffy solid was crystallized from ethanol-
ether to give the hydrochioride salt (660 mg, 85%) as a white, micro-crystalline solid: m.p. 242-244°C
(dsc); IR (KBr) 3430, 3190, 1590 cm™". ' . .
Additional Formula 1 compounds which have been prepared by appropriate modifications of the reaction
schemes and procedures given herseinabove, are displayed in Table 1A.
50
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5-chl oro-3-pyridinol (10.00 g) in 10% NaOH (70 ml). After the addition was
conplete, the reaction was stirred at [err] for 20 h. The reaction was
cooled to [err] and acidified to g ' concentrated HCl (aq). The
precipitate was filtered and drie unéer vacuumfor 60 h to afford a)
(15.66 g, 97 9%9. 15 b) 2-brono-5-chl oro-3-nmethoxypyridine To a stirred

m xture of 2-brono-5-chl oro- 3- pyri\c;l\'gngg (&5.66 g) and pul verized KOH (16. 79
g) in DMSO (100 ml) at 55 - [err] dropwi se a solution of [err]
(13.27 g) in DVBQ (35 nl) AdditionaddEormals dgSampewed®here. After the
addi ti on was conplete, the reaction was maintained at 55 - [err] for 1 h.

20 Thesreaction was extragted with [err 150 nd ed
[err] extra&‘-s—%etreatg‘g%%n Wlt*—i(l M %“T%O

IN HQ (150 m), water (150 and a saturat_ed NaCl sol utron (150 m). The
organi c phagg was @LiCehW 'VE} eNefC)fi | t eged, andisess2nt r MexyCOuEY

reduced pressure to yi 2 so i d terial. Recrystallrzatron of the solid
from h8xane afforded b 2't 210 . 25 ()

1- (5-chl or o- 3- net hoxy- 2- pyrr |nyl)pr per azi ne Anhydrous p| perazine (13.41 g)
and 2- br ono- 5- chl or o- 3- et ho @ne (3.50 g) were heated in an autoclave
at 100 Cfog,20 h. T di ssolygd in 10 Fpe extracted
with [grr] % x 100 hQ"QO i ned or glﬁlc extracts‘werreﬁ‘%/\?ashea with a
saturated NaCl sol ution, drli:.puubrvf’ [err] 30 filtered, and concentrated
under reduced pressure. Silica gel chromat ography ([err]/MeOH 90:10) of
the residue yielded product ,(..\.11 g. 33% . Conpounds of Fornula V 35
\Bta'frple 61 3-(2-Bro ylindole a) Meth

1- met kel i nd&S e- 3- ace 40 X/ di sion & 35% KI1I°¥n°§iI (BYONF ¢ 0. 18
nol ) was washed Me@c Of Wil with d pent ane under an Ar atnosphere. To a
suspension of the resulting -solid in 100 mM of dry dinethylformm de was

.

added a solution of Indole- 3,_@0 iC acid (10.5 g, 0.060 nol) in 60 m of
di net hyl f or mam de, dr opw,ge~vatV %* C under Ar. The m xture was stirred at
the sdfie teggerature 2 h hen [er4} (12.0218, 0.19 MedB- E%® added

45 dropwise. Stgsi s oupt PMeed at [err] to [err] for 2 1/2°h and
then the m xture was stored at [err] for 16 h. Ether was then added and.the
m xture was washed (H20, brine), dried [err] and evaporated to give an

orangg,oi|l. Flash chromatogk aR r]/10-20% et hyl acet ate- hexane x 2) of
this 0|I *,Pr ded t c&. g, 43% as an grd, 18R (Me6RTHE 45
[err]; [err717(80 > 1) 8 7. 55 (m 1 H), 07(m 4H), 3.83

(s, 2H), 3.80 (s, 3H), 50(‘%1@-*%) 50 b)
3- (2- Hydr oxyet hyl ) - 1- et hyI i ndol e To a suspension of [err] (2.0 g, 0.052

nol) ise 50 nL of dry tetrahyd upan was added dropwr se a sol utron of
met hyl 1-net hyli ndol ﬁN@S g, 0.026 nmol)_in 70
; tetrahydronﬂan at [ Théom xtur @has ref Fhiaé for 1 h and
' it was cool ed at [d!rr}oxah# tftnched by the sequential "addition of 2 nL

of [err], 2 nL of 15% aqueous NaO—| and finally 6 nL of H20. The resulting

slurr y“’vvas_,
Heo AC“"Q
m o 122-25  EtOAe
Me? f Ch .

70 ﬂ.Q 168-170  EtOAc
r.,owa,

50
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filtered and the filter cake was washed with additional tetrahydrofuran.
Evaporation of the filtrate gave the product (4.0 g, 89% as an oil which

was used without further puri fép&ékgggsoﬁg EP 0 345 808 Bl c¢)
' [ tion

3- (2- Bronoet hyl ) - 1- met hyl i ndol
-3-(2-hydroxyethyl)indole (4.00 g, 0.023 nol) in 50 nL of
-20 C under Ar was added a solution of CBr4 (10.16 g,

- met hyl
acetonitrile at

of 1

0.031 nol) in 25 nL of acetoRpPle XA flson&wdd by a solution 5 of

tri phenyl phosphi ne (8.X83ig8icAad3tormila iINCodRpoundsf acetonitrile. The
m xture was stirred and allowed to warmto. O C over 2 h. The resulting
m st ure was evaporated and the reS|due was chr

omat ogr aphed [err]/hexane,
t hen etBxd M2et at e- he)ghiactere) t Xdelde prﬂﬁbsﬁg d%ﬁﬁi—$4é§£h

br own
J=7.6

7.9 Hz,
- V&t hyl

[err]
sol uti

then i
filter

oil: IR (neat) 2940, 1617 52 [err]; Hnnr (200 MHz, [err] 7. 58 (d,
,H)lH)é :7),2 6. 95“(18 Eil—i)l?gaéé gs[?’:’ﬁﬁ 3.62 (t, J =
, 3. = anple -
- 3- (p-tol uenesHl fy dxyvﬁropyl]lndole 15 To a suspensi on of

(1.50 g, 39 nmmol)
3-(3-indo
in 50 nL of THF. The

on of ethyl

t72vas quenc
ed and the

%4(1 nmet hyl -
%420, 3300 [err].

3- 41- et hyl

tUL

O nL of dry THF at [err] under Ar was added a
I)'3 met hyl propi onate[err] (7.00 g, 30 mmol)
tirred at roomtenperature for 3 h and
2 88 of H20132m3SresuBtPRg sl urry was

r cake was shed with THF. The filtrate was then
dried [err] and evaporated to give the internediate VI product,

3- hydr oxypropyl )i ndole (5.05 g, 88% as an oil: IR (neat) 20
To an ice cold solution of

- 3- hydr oxypropyl )i ndol eTdpl.280 g, 0.026 nol) in 100 nm. of [err]

was added triethylamne (4.1 ni, 0.03 nol), p-toluenesul fonyl chloride

(5.50
m Xt ue

9 Blo%gigg Ei\ctﬂﬂueg o@age ﬁdé\{ic

T e R AT e e A

evapo

at ed @n@Othe

I’(

“SI due‘%@Mbhr orrlt ogr ah@y. ( Si Ot/ et hy1CsatoM) at e- Hexane

1: 9
br own

hen et gyl 25

gum | By (neat)

Tetra edron kegft.

36 -

- pi.pefazi nyl gpropyl ] i
1-(6-¢hl oro- 28 pyri dy

14

fcetate) jo givelthe prgguct (7175 g, 3a¥) as allight
3420, 4gp7, 117% [err]egl. O kgwa, et ggpl., . L
'59 (19%48y. Addi i onal Bermula Conpouggls. 30 ﬁxanple

t er nase Prepalation 3<j2-[4-(§-chloree2-pyrigyl)-1 141

ndol e 334 To|la m xta@are of 49

)pi perd&®ne (1.418 g, 722 mmol }, triet&dyl am ne

hydr ochlor1-de (994 nm,

7.2 mol) "and [err] (I1.512 g, 24 nmol) 1n 1IZ nL of

dry tetrahydrofuran was added a solution of 3-(2-oxopropyl)indole (416 ng,
4 ngims 1N 5 nL of tetrahydrofuran. The reaction m xture was vigorously

35 Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1.

45

50

55

A compound of Formula | and the pharmaceutically acceptable acid addition salits thereof,

wherein

N

Rq

Hq

P

R' and R? are independently selected from Ci-+ alkyl or hydrogen;
R3, R*, R® and R? are independently selected from hydrogen, Ci-+ alkyl, Ci-4 alkoxy, carbamide,
halogen, trifluoromethyl and thio-Ci -+ alkyl, with the proviso that R® and R? cannot both be hydrogen

at the same time;

A is a Cs~7 cycloalkany! or cycloalkenyl ring, or

Ais

28



stirred at roomtenperature under Ar for 17 h and then it was poured'into
saturated aqueous [err] and extracted with ethyl acetate (x3). The organic

phase was washed with H20 (x2) (25 nmL) a
dried [err] and evaporated to g?'\glﬂogﬁﬂbn‘ib{g;r omat ogr apﬁﬂlm I"jmre!ﬂ“m
=-1:1) of this gum gave the product (714 ny, 84/() as a whit%e foam jerr
(200 MHz,[err] 7.98 (br s, Z cﬁ%‘ , 7.43-7.343 (m 2H)
7.24-7.08 (m 2H), 7. 06 (d, J 12 é‘ , "6 59 (d, J = 7.3 Hz, ,
6.50 (d, J = 8.4 Hz, I-oddi’i’-l@mz.sﬂrl(uil 4HEompBousde. 09 (m 1 H) 3 06 2 93
(m 1 H), 279274(m4H) 2.65 (dd, J =13.5, 9.1 Hz, 1.03

6.5 Hz, 3 he hydrochloride salt ared eatrﬁﬂ an gf real 45
sol ution pr oduct ydr W?MThe M ¢ tl

solid was crystallrzed frome an ether to give the hydrochl ori de salt _
(660 ng, 0/() as a tallsne sol i degle®. 24%kderr] (dec); IR
(KBr) 343 3190,. 15 rrj]. dd onal Fornmula I conpounds which have

been prepared by appropr’ﬁ ek, |oﬁecat|ons of the reaction schenmes and
procedures given herei nabovewhfre di spl ayed in Table 1A .50 55 26 EP O

345 808 Bl Table I A Addrtr ona Forrrul a | Conpounds Ex. Structure
% I\/P[ err] cr 53 20 65
66 15 30 6%7 132-35 EtOH
44 35 30 40 69 45 50074 ' '
20 Table 2A
Biological Activities of Some Additional Formula | Compounds Inhibition of Serotonin Uptake (in vitro)
Ex. No. 1Cso(nM) Ex. No. 1Gso(nM)
25 .
56 <1 67 142
57 166 68 36.7
63 437 : 89 . 479
64 <t 70 141
20 65 134 ’ 71 49
66 _ 35.9 ' 72 18.7

- Claims
35 Claims for the following COntracting States : AT, BE, CH DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of Formula | and the pharmaceutically acceptable acid addition saits thereof,
\_< N RS

50 >
wherein
R' and R? are independently selected from Ci-4 alkyl or hydrogen,

R3, R*, R® and R? are independently selected from hydrogen, Ci~4 alkyl, Cy—4 alkoxy, carbamide,

66 halogen, trifluoromethyl and thio-C1 -4 alkyl, with the proviso that R8 and R? cannot both be hydrogen
at the same time;

A is a Cs-7 cycloalkanyl or cycloalkeny! rmg, or
Ais

28



EP 0 345 808 Bl Table 1A (cont.)- Additional Fornula

St VAR ] onal, For mﬂﬁ?
tructure i e err . _
E oo mang it IHIRIIIAL
Tabl e 2A Biol ogical Activities of Some Additi onal Formul a I Conpounds

| nhi bition of Serotonin Uptake (in Viko - No. [err] (nM

Ex. No.. [err](nM) 25 (Eh )’ Eétsi <1

67 . 142 57 _ R 166 68
36.7 63 i 437 69 479
64 5 wherein n is an intéher from 1 to 3 and R° is the samd 8s R'; and - 141 65
134 R® and R’ are ifdependently selected from hydrogen, nefhy3® R® and R7 can be t&kén together

35.9 as a methylene bridgg.2 18.7 Cains 35 Cdains for the

foII‘owingr Contracting States: AT, BE, CH DE, FR GB, IT, LI, LU NL, SE 1.
d

A conpoufd TP ceraronf ¢f climyhphereipA EW&‘?Sn’B@’élQ?"F"EHPT Vcﬁé't@ﬂt"a%l e acid addition
salts ™ hereof, 40 45 50 wherein Lerr] and [err] are independently sel ected
from [er?] HPRYTPoYRd ¢flamywpsrein A and [err] are independently sel ected
from hydrogen, [err] alkyl, [err] aI koxy, carbam de, 55 hal ogen,
“trifluoronethyl and thio- [err]al kyl, with the proviso that [err] and [err]
cannot,. bot h be ‘hydrogen at the sane tinme; Is a C5-7 cycl oal kanyl or

cycl oa Tkenyl ring, or Ais 28 _(@ﬂ yl-cyM S * Table 1A (cont.)
Addi ti onal Formula I Conpounds Ex. n Structuro %
Yield - Cryst. Sol . 71

65/ 194- 98 Et OH

20 4. The compound of claim 1 wherein R® and R7 are selected from hydrogen or methyl.
6. The compound of claim 1 wherein R® and R are taken together as a methylene bridge.

6. The compounds of claim 1: 1-[2-(1H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)piperazine ;

25 1-[2-(1H-indol-3-yhethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazine ;
1-[2-(1H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)-2-methylpiperazine ;
1-[2-(1H-indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo{2.2.1] heptane ;
1-[2-(1H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine ;
1-[2-(1H-indol-3-yl)ethyl]-4-(6-methoxy-2-pyridinyl)piperazine ;

30 1-{2~(1H~indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(18,48)-2,5-diazobicyclo[2.2.1] heptane ;
1-[2-(1H-indol-3-yl)propyi}-4-(3-methoxy-2-pyridinyl)piperazine ;
1-[3-(1H-indol-3-yl)propyl]-4-(6-chloro-2-pyridinyl)piperazine ;
1-{4-(1H-indol-3-yi)butyl]-4-(3-methoxy-2-pyridinyl)piperazine ;
1-[2-(1H-indol-3-yl)ethyl]-4-(B-trifluoromethyl-2-pyridinyl)piperazine ;

as 2-[2-{1H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1S,48)-2,5-diazobicyclo[2.2.1] heptane ;
2-[2-(1H-indol-3-yl)ethyl]-5-(6-chloro-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptane ;

C ' 1-[3-(1H-indol-3-yl)propyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine ;

et N\ 1-{4-(1H-indol-3-yl)butyl}-4-(6-chloro-2-pyridinylpiperazine ;

' 1-[4-(1H-indol-3-yl)butyi]-4-(6-trifluoromethyl-2-pyridinyl)piperazine ;

40 1-[3-(1H-indol-3-yl)propyl}-4-(4-trifluoromethyl-2-pyridinyl)piperazine ;
2-[3-(1H-indol-3-yl)propyi]l-5-(3-methoxy-2-pyridinyl)-(1S,48)-2,5-diazabicyclo[2.2.1] heptane ;
2-[3-(1H-indol-3-yl)propyl}-5-(3-methoxy-2-pyridinyl)-(1R,4R)-2,5-diazobicyclo[2.2.1] heptane ;
1-[2-(1H-indol-3-yl)ethyl]}-4-(6-chloro-2-pyridinyl)-2-methylpiperazine ;
1-[2-(1H-indol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazine ; .

45 1-[2-(5-methoxy-1H-indol-3-yli)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazine ;
1-{2-(5-fluoro-1H-indol-3-yl}-ethyl}-4-(3-methoxy-2-pyridiny)piperazine ;
1-[2-(§-methoxy-1H-indol-3-yl)-ethyi]-4-(6-chloro-2-pyridinyl)piperazine ;
1-[2-(5-fluoro-1H-indol-3-yl)-sthyl}-4-(6-chioro-2-pyridinyl)piperazine ;
1-[2-(1H-indol-3-yl)-ethyi]-4-(3-chloro-2-pyridinyl)piperazine ;

50 1-[2-(5-fluoro-1H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine ;
1-{2-(5-methoxy-1H-indol-3-yl)-ethyl}-4-(6-trifluoromethyl-2-pyridinyl)pipsrazine ;
3-{4-[4-(6-chloro-2-pyridiny!)-1-piperazinyl}-1-cyclohexen-1-yl}-5-methoxyindole ;
3-{4-{4-(6-chloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1-yi}-1H-indole;

, 3-[4-[4-(8-chloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1-yl}-1H-indole-5-carboxamide ;

55 1-[2-(N-methyi-1H-indol-3-yl)-ethyi}-4-(3-methoxy-2-pyridinyl)piperazine ;

: 1-[2-(5,6-dimethoxy-1H-indol-3-yl)ethyi]-4-(3-methoxy-2-pyridinyl)piperazine ;
~1-[2-(5,6-dimethoxy-1H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine ;
1-[3-(N-methyl-1H-indol-3-yl)-propyl}-4-(3-methoxy-2-pyridinyl)piperazine ;
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10 15 72 ' ' 132- 35 Et OH

- '[AE'I[Q:Q{H tz?es of Sorre Addi ti onal Fog.;rulags k?ﬁ ounds H“m‘mmlﬂm\M‘thgfgh n

Uptake (in vitro) Ex. No.

[ERR] 25 56 |
142 57 1-{3-(N- methyl-1H- |ndol-3@ﬁ-propyl]-4-(6 chloro-z-pyndmyl)plpe@a%me 36. 7
63 1-[3-(5-fluoro-1 H]aaa-s-yl)-propyl] 4-(8-chloro-2-pyridinyf)Slperazine ; 479 64
<1 1-{3-(5-fluoro-1H-Bol-3-yl)-propyl}-4-(3-methoxy-2-pyrididylllpHbrazine ; 134
71 1 [2-(1H-mdol-3-yl)dthﬂ]-66 chloro-2-pyridinyl)piperazine ; 35. 9 72

18. 7 © ai ms I [NThethvirtH-indel-3tyhrethyibd-(6eohiorocp-padityhpipdrazing ; St at es AT, BE, CH, DE,
FR, GB, IT, l‘_'I[2‘(519UP"°NE:i"dﬁ'ﬂ)ret’)!']m&m?wfimhma;im: and t he .
phar maceut i ci3-§-chlered Htingohdavedtyl-4+<&ieiiorg-2pyridiaypiperatinerieof , 40 45 50 wherein

[err] and [efd - plgrott gty (%@f't@@l'@tﬂv'f%ﬂyﬁﬁ"TV@P'quazaﬁkyI or hydrogen; .
[err] and [el’l[ (! Hindeliydietndl i Epet ’%é‘lpléflf’t"é'éfa‘f'\eﬁﬁ'f PR Ct -4 al kyl,
[err]al koxy¥ 2C 7iv ng'"y' b [2-(6-methoxy-d é‘ﬁd 'Uiﬁeb'ﬁﬁ? hyI "and thlo-[err]

al kyl, with ﬂ "Idﬂ" y') (' ] H'B?"”Hl?t’h be hydrogen at the
same tinme; A '[3'5(1 -| -3-:? jt .

%ﬁ p'yf ing, or Ais 28 R5
wherein n isg; ,,g, ﬁ heas lerr]; and

3-
i °f., g
[errlssand [eﬁiiw?é &ﬂdrd?éfﬁﬁﬂﬂ fv‘ﬂiiéfazﬁa ex h-PJh- .)f 2Raoid Et Ny or R6 and
R7 can be t af@nchioRGEhERdyayinys L1 M ﬁ'd toera Gh%?&mfah&d of claiml
wherein A Iswdmroud-pﬁa-ﬁf Pﬁékﬁnudol-@wp%wh-@ #Perasi}d. 10 3. The conpound
of claiml wherein Ais [err]

~ 7. A process for preparing the compounds of claims 1 to 6 characterized in that

20 A) a compound of the general formula Ii:
: CH2) n—CO02H
R 3
25 \ R 2
' N
RY Y
30 aan

is reacted with a compound of the general formula RS-M, wherein M represents a metalloid species,
to obtain a compound of the general formula VI:
35

o RS
\ D ) 1
U : CH2) n—CHOH
R3
40 \ R2
RY N\R,
4 Culd

a compound of the general formula VI is reacted with a reagent Y-X, wherein X is a leaving group

and Y is a hydrogen atom or a counter ion, to obtain a compound of the general formula V:
50

55

30



20 4. The conpound of claim 1 wherein [err] and fertrt—are—setected—rom
hydr ogen or nethyl. 5. The conpound of claim 1l wherein r are -
t aken toget her as a net hyl ene brigpg.mg OJB‘? conpoundsUﬁiJHlﬂmﬂHhm |i|% (1
H i ndol - 3-yl ) et hyl ] - 4-(3-net hoxy- -pyrlalnyl)piperazin * i

-(2-(1 Hindol-3-yl)ethyl]-4-(3-trifluoromnethyl-2- pyridinyl)piperazine

1-12-(1 Hindol -3-yl)ethyl]-4-(3-nmethoxy-2-pyrjginyl)-2- nethylplpera2|ne
1-[2-(1 Hindol-3-yl)ethyl]-5-(3-nethox g 2- pyr#dlnyl) (1

R, 4R) - 2, 5-di azabi cycl o[ 2. 2.1 ] heptane

H-i ndol - 3-yl ) et hyl ] - 4- (6- chl oRd ,|nyl)p|pera2|ne 1-12-(1

H i ndo% - 3-yl ) et hyl ] - 4- (6- net hoxy 'm?l)plpera2|ne 30

1-[2-(1 Hindol-3-yl)ethyl]-5-(2 XY-2-pyridinyl)- (1

S, 4S) - 2, 5-di azobi cycl o[ 2. 2. 1] eptane \ﬁ [2-(1 :

H i ndol - 3-yl ) propyl ] - 4- (3- net hoxy- 2- pyri di nyl ) pi perazi ne; 1-[3-(l

H- i ndol - 3-yl ) propyl ] -4-(6-chl oro- 2- pyrldlnyl)plpera2|ne 1-[4-(1

H i nddP - 3-yl ) but yl - 4- ( 3- et hoxy- 2- pyrl nyl)plpera2|ne -[2-(1

H-i ndol - 3-yl ) 4- uor pyridin ) era2|ne 35

212 (1 1+ ndar el ST e e S Srne B AP 3 e onerl ot

S, 4S) -2, 5- dlazoblcyclo[z 2.1 ] heptane; 2-[2-(1

H i ndgl-3-yl)ethyl]-5-(6-chloro-2- pyrnﬁh nyl)-(1

R 4R)- 2, 5-di azabicycl 0[2.2.1 ] hept an&—l-| R®

Hindol -3-yl)propyl]-4-(6-trifluoro hy x. ng d|nyl)p|pera2|ne 1-14-(1
{H i ndol -3-yl)butylj4-(6-chl oro-2-pyri 1) ¥ne;, 1-[4-(1 :
¥¥ hdol - 3- yI)butyI] 4-(6-trifluoromethyl pyr | di nyl ) pi perazi ne; 40
1-[3-@d Hindol-3-yl)propyll-4-(4-trifluoromethyl-2-pyridinyl)piperazine;
2-[3-(t Hindol-3-yl)propyl]-5-(3- nethoxy 2 yridinyl)-(1

S, 4S) -2, 5 di azablcyclo[z 2.1] heptane; 2- F

H-i ndol - 3-yl ) propyl ] - 5- ( 3- met hoxy- 2- pyrldlnyl) (1

R, 4R) - 2, 5-dI nA/omppund of the gengralfprlala 1 - [ 2- (1

H-i ndd - 3-yl ) et hyl } - 4- (6-chl or o- 2- pyr|d|nyl) 2- et hyl pi perazine; 1 -[2-(1
FLlndoI 3-yl)ethyl]-4- (4 trifluoronethyl-2-Byridinyl)piperazine; 45 _

-[2- (5- net hoxy-1 RS R®

i ol o3, yl ) - et hyl ] - 4- ( 3- met hoxy{2# y,p.&un )pNne; 1-[2-(5-fluoro-1
H-|ndg| 3-yl)-ethyl-4-( F3net hoxy: -pyr|d|nyl er NQgsl-[ 2- (5- met hoxy-1
- Hindol-3-yl)-ethyli-4-(6-c -pyridinyl)pigerazine; 1 ;[2-(5-fluoro-1
H i ndol -3-yl)-ethyl]-4-(6- -pyridinyl)piperazine; 1-12-(1

Hi ndol - 3-yl ) -et hyl ] -4- (&%hl oro-
-[2-(5-fluoro-1
H-inded -3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine; 1
-[ 2- (5- et hoxy- 1 ' (la '
k;+|ndol 3-yl)-ethyl]-4- (6 trifluoromethyl-2-pyridinyl)piperazine;
"3-44-[4-(6-corl oro-2-pyridinyl)-1 -piperazinyl]-1 -cycl ohexen-1
} - 5- met hoR)# eripicend o@ the fefedal (dBmwid It or an- d2tive\aquidklant ihgredt is reacted with a compound
peflazi ny| pf-tha Q??%’P'd?!@k‘é fiLtq obtginp a gorppolinetif the;general formula IV:
4-[4-(6-chloro-2-pyridinyl)-1 plpera2|nyl] 1 -cyclohexen 1-yl}11
n
n

1pyridiny|)piperazine; 50 1

-y
3-

dol e- 5-car boxam de; 1-(2-(N-nmethyl - RS

dol - 3-yl) - ethyl] 4- ( 3- met hoxy- 2- pyr|d| yI)plperaZ|qp 1
(R 6-di methoxy-1 o BL'\

ndol - 3-yl ) et hyl J- 4- ( 3- net hox{ €8, pyt+i
-[2- (5, 6-di met hoxy-1 g3

H i ndol -3-yl)ethyl]-4-(6 r prfldlnyl)p gerazi ne; 1-[3-{N nmethyl -

H i ndol - 3-yl ) - propyl ] - 4- Xy-2-pyridinyl) pi perazi ne;

50 ' R %!

I
i
[
H-i
H-i
-[ 2-
H-i

| ) P ine; 1

aw

65 a compound of the general formula IV is reacted with R5-M, wherein R® is defined as above, to
obtain a compound of the general formula la, or

C) a compound of the general formula Il is reductively alkylated with a compound of the general
formula X

31



29 -[3-(N-methyl -1

H—indol 3-yl)-propyl ] -4-(6-chl oro- 2- pyrldlnyl)plpera2|ne|"mlnm ul H““t&uﬂ 1
H i ndol - 3-yl ) -propyl | - 4-(6- chlogpoggg nyl ) pi per azi ne; D 1
H i ndol - 3-yl ) - propyl ] -4-(3-nmet hoxy- pyrlalnyl)plpera2|ne [ 2-

Hindol -3-yl)ethyl]-4-(5-chl oro-2-pyridinyl)piperazine; 5 :
1-[2-[N-nethyl -1 Hindol-3-yl)-ethyl]-4-(6-chl oro-2- pyrldlnyl)plpera2|ne 1
-[2-(5-chloro-1 Hindol -3-yl)-ethyl]-4,R- et hoxy- 2- pyri di nyl ) pi perazi ne; 1
2-(5-chloro-1 FLindoI-3-y|)-ethy|]-?;&53chloro 2- pyrldlnyl)plpera2|ne '
[ 2-(5-chl oro-1Hi ndol -3-yl) H
hyb]-4-(6-trif|uoronethyl-z-pyrﬁﬂnﬁ Ee?ailne 1-[2-(1
ndoI-3-yI)ethyIj_-4-(3-nethoxy 2- pyrldlnyl) 2- met hyl - pi perazine; tO
-chloro-2-pyridinyl)-1-[2-(6-nethox® 1 Hindol -3-yl)ethyl]-piperazine;

- met hoxy- 1H-i ndol - 3-yl ) ethyl]-4-(3-nmethoxy-2-pyfidinyl)-piperazine;
(1 Hindol-3-yl)-3-nethyl propyl] <% (6-chl oro-2-pyridinyl)-piperazi ne;
1 H—|ndoI 3-yl)-3-net hyl propyl ] - 4- (3-net hoxy- 2-pyridi nyl) - pi perazi ne;

ﬂ@uggﬂ TR A P 1A I BP9 g, ¢ P8 o

| -
4 Ioro pi perazinyl]-1- cyclohexen 1-yl]-5-fluoro-1
I
- (

~ 1 e

e; 4 (5- chloro 3 nethoxy 2- pyridinyl)
1H i ndol - 3-y|)propy|] piperazhne hydr ochl ori de;
chl oro-2-pyrldinyl) - % g% | - 3- ROPY! ] - 2- met hyl - pi per azi ne;
A process for prepa ainse 1 to 6 characterized in
t 20 A a conE? d of t engr a all’® 25
[err@ 30 is reacted with a8c ﬁﬂebmd og_ﬁg @%nera formul a[err]-M wherein
Mrepresents a netalloid species, to obt® |n a conmpound of the general
formula VI: 35 [err] 40 a conpound of the general fornmula VI is reacted
with a reagent Y-X, wherein X isc@xbeaving group and Y is a hydrogen atom

or a counter ion, to obtain a conmpound of the general formula V: 50 55 30
25 . .

\I-h' WIRRPRRPERMTOR !
NP LFRFS I

a compound of the general formula IX is deprotected to produce a compound of the general formula
vitl '

) (CHz)F. R;—\ S
=<( CHz) ,}NL{@ R '

35

Y UILD
40 a compound of the general formula VIl is condensed with a compound of the general formula Vil
R3
45
N
4 \
R R!
Vi

50
to give a compound of the general formula Ib

66

32



EP 0 345808 BL* C L M S [err] 10 a conpound of the general fornula

Ve=is reacted with a conpound of the general formula |1l

obtain a conmpound of the general - EPW&E%{)&EZE’ 35 (la) | l [of
e

the general fornula Il or an active equival ent thereof is reeact
compound 40 of the general formula Il to obtain a conpound of the gener aI
formula I'V: [err] R (I U 55 a conpound of the general formula IVis

reacted with [err] wherein [err] is defined af above, to obtain a conpound
of the general formula la, or C) a_c ypd o e radsfornmula Il is
reductiﬂvely al kylated with a conpqund of -t en mul a X 31 EP
0345 898 B1 L gvherein f and g
are integers fromO to R o(\?H 2)9f'hat A\ gN nus% be equal to 3, 4
or 5, to give a compound of ¥2al formul a IRX: 15 20 25 a conpound of
the general formula IXis £ ted to produce a conpound of the general
formul a R 1Y

(I

and , if desired, a compound of the general formula Ib is reduced to a compound of the general
formula Ic:
15

R? N\R',
25 | ' (lc
’ [ 4
or _ .
30 D) a compound of the general formula VIl is condensed with a compound of the general formula X

to give a compound of the general formula X

35

oxxan

a compound of the general formula Xll is reduced and deketalized to a compound of the general
_ formula Xi:
50



Vi1l 30 (CH 40 a conpound of the general formula VIIIl is condensed
with a conpound of the general formula VII [err] 50 to give a co

f
the general fornmula Ib 55 32 &9 0 Y45 8PS Bl * C ll m * and,
if desired, a conpound of the gene(r)al é%nerrrul albis re”"D!H ” "!,! Epd

of the general formula lc: 15 [err] R 3 25 or 30 _ aL Conrp
the general formula VIII is condensed with a conpound of the general
formula X to give a conmpound of the gener & formula X'l 35 40 a conpound of
the general fornmula XIl is reduced and ddketalized to a ,_corrpound of the
general fornmula Xl: 50 55 33 0881 C L M S10
[ ERR]® :
; .
10
<X
15 a compound of the general formula Xl is condensed with a compound of the general formula il to
give a compound of the general formula Ic,
the symbols R! through R? and n being defined as in claim 1, and _
U if desired, a so obtained compound of formula | is converted to a pharmaceutically acceptable acid
—/ addition salt thereof.
20 ' :
8. A pharmaceutical composition comprising at least one compound of claims 1 to 6, optionally together
with a pharmaceutical carrier and/or adjuvant.
9. A pharmaceutical cdmposition of claim 8 in dosage unit form suitable for systemic administration to a
25 mammalian host comprising a pharmaceutical carrier and from about 1 to 500 mg of at least one
compound of claims 1 to 6.
10. A process for preparing the pharmaceutical compositions of claims 8 or 9 which comprises providing at
least one compound of claims 1 to 8 in a form suitable for systemic administration, preferably in
a0 dosage unit form, and optionally incorporated into a pharmaceutical carrier.
11. The use of at least one compound of claims 1 to 6 for preparing a pharmaceutical composition for
ameliorating an undesirable state of depression in a mammal.
‘35 Clalms for the foliowing Contracting State : ES
Y 1. A process for preparing a compound of formula | and the pharmaceutically acceptablé acid addition
"\ salts thersof,
40
RS
\ v
R <~ \—-( N RS
45 \ R 2 % 7
N
4 .
\
R Lt
50 <D
wherein
R' and R? are independently selected from C; -4 alkyl or hydrogen;
55 R3, R*, R® and R? are independently selected from hydrogen, Ci-¢ alkyl, Ci -+ alkoxy, carbamide,

halogen, trifluoromethyl and thio-C1 -4 alkyl, with the proviso that R® and R? cannot both be hydrogen
at the same time;
Ais a Cs-7 cycloalkanyl or cycloalkenyl ring, or

34



(X1) 15 .~ a conpound of the general fornula XL_is condensed—wth-a
conpound of the general fornula Il to give a conpound of the ieneral

formula Ic, the synbols [err] t NigpUgs d, and n mglﬁ i‘ n claim
1, and if deS| red, a so obtained corrpos[ of for rrutﬁ“mn |to a

phar maceutical |y acceptable acid addition salt therebf. ‘20 8°A

phar maceut i cadisconposition conprising at | east one conpound of clains 1 to
6. optionally together with a pharmaceutical carrier and/or adjuvant. 9. A
pharmaceutical conposition of clai m@cﬁgade&age unit formsuitable for
system c adm nistration to a 25 ' host conprising a

phar mgceutical carrier and fromabout 1 to 500 ng of at |east one conpound
of clains 1 to 6. 10. A process for preparing the phar maceut i cal

conposi tions W’eﬁ’bﬂ?ﬁ%'"ﬁg?ﬁ“@ ‘v%?é‘l’?'g s¥esasfi' APdj ng at | east one
conpound of cTai"fdy £re ipdegendantly spiggted feom Rygipen. f“SﬁhV'§§/§? é’?ﬁ R can ke fkentpeathepn,
pref er abl y E mathylene bri Q?sage unit form and optionally incorporated into a
phar r’réceutl %?C‘ef:'éef’r"? fh11 The use of at |east one conpound of claims 1 to
6 for prepar g SPRind ehie 85T 3'Imuggrrp05| tion for ameliorating an
undesirabl e state of depression in a manmal. 35 Clalns for the foll ow ng
Contracting State: ES 1. A process for pr@pgn.n.g;oa,ucorrpound of formul a |
and the pharnmaceutical |y accept; Ition salts thereof, 40 45 50
wherein [err] and [err] are indep | ected fromJ[err] aI kyl or
hydr ogen; 55 [err] and [er i ndependently sel ected from
~hydrogen, [err] alkyl, [err] al lgXy, caﬁqu de, hal ogen, trifluoronethyl

mel thio-[err] alkyl, with the proviso tfat [err] and [err] cannot both be
hydrogen at the sane tinme; Ais a [err] cycloal kanyl or cycl oal kenyl ring,
or 34 EP O 345 808 Bl * C L M «IIs  * Ais [err]

is reacted with a compound of the general formula RS-M, wherein M represents a metalloid species,

25 to obtain a compound of the general formula VI:
R S
| o
{CH2) n—CHOH

30 R 3

\ R 2

N

R _ ‘R'

35

U

a compound of the general formula VI is reacted with a reagent Y-X, wherein X is a leaving group
40 and Y is a hydrogen atom or a counter ion, to obtain a compound of the generat formula V:
. Re |
45 - CH2)n -—éux
R? 5
R? /
N
4 \
50 . R . R!
(4%)

66 a compound of the general formula V is reacted with a compound of the general formula Hi: _



wherein n is an integer froml1l to 3 and [err]"l’s_t’m and [err]
and [err] are independently selected from hydr m Ll“lerr] and
[err] can be taken together as gpiEiddo8 A DI i Bﬂ!‘lmﬂm nﬂ cterized in
that A) a conpound of the general formula 11: 20 s reacted
with a conpound of the general fornula [err]-M wherein Mrepresents a
netal |l oid species, 25 to obt al n a conmpound of the general fornula VI:
[err] 35 a corrpound of the general formula VI Jigs reacted with a reagent
Y-X, wherein X Is a |eaving group &yisa hydrogen atomor a
counter ion, to obtain a conmpoundt eraJ formula V: 45 '

[errP 50 55 a conpound of th ®&hula Vis reacted with a
conmpound of the general formula Il1I: EP. 345 808 Bl 7 [err] to obtain
a conmpound of the general formula la [err] 26 or B) a conpound of the
general forrmula Il or an active equivalgps thereof is reacted with a
corrpound of the general fornula Il to obtain a conpound of the general
formifla 1Vv: neral formula IV is reacted with

[ err] wher elto%th.ff%c@méo%ﬁP&% R{a%'tfgﬁlggga to obtain a conpound of the general
formula la, or C) a conpound of the general forrmula Il is reductively

al kyl ated with a conpound of the general f,psrrmla X0 [err]

15

Ra
| R | (c"’)"“c"'\__(q
- I:O):\g 2
Ve

20 R* v,
R

(la

25
or
B) a compound of the general formula Il or an active equivalent thereof is reacted with a compound
of the general formula lil to obtain a compound of the general formula IV:

30

0 )\ R
(CH,) #—~C—N N@
| : R? _ \—-< N R®
3 N2 R7 ’
4 N\
U ) RY
40 AW
a compound of the general formula IV is reacted with R5-M, wherein R® is defmed as above, to
obtain a compound of the general formula la, or
45 C) a compound of the general formula it is reductively alkylated with a compound of the general

formula X

0.0

x>

50 |
. (Hzc)F (CHZ)Q

o
56

0

" wherein f and g are integers from 0 to § with the proviso that f + g must be equal to 3, 4 or 5, to

36



55 (X) wherein f and g are integers fromO to 5 with the proviso that f + g
must be equal to 3, 4 or 5 to 36 EP 0 345 808 Bl qi ve a conpound of the -

general formula I X EP0345808B1C L * 10 a conpound

o e g et o s aep TR ranice vy

[ERR] a conp®ivad cohpauhdotdimrgenerd! idmoulaid: a Vil is condensed wthta Torpodnd of
the general formula VI 30 R 3 35 to give a conpound of the general formula

b 40 4 50 (1'b) and,
i f de5| red, a conpound of the general fer‘rrul albis reduced to a corrpound
of thé° general formula Ic: ICH) 58 Blge C L M S 10
[ERR] or D) a conpound of t ener a is conQensed with a
conmpound of the general for (ng o qtgcorrpound of the
general formula XIl1 0 20
10
<X

a compound of the general formula IX is deprotected to produce a compound of the general formula

15 Vil
| - ' R
N (CH2)+ >"‘\ R® .
: LN
N RS
| (CHy) 4 \—<R7 ‘ _
z CuIiD

a compound of the general formula Vill is condensed with a compound of the general formula VIl

N

30

‘a4
: \
35 - ) R!
(VI1?
\/" \ '
to give a compound of the general formula Ib
40
c
( CHz) f R 8
N N@ ]
. . R 7

50 : (-}

and, if desired, a compound of the general formula Ib is reduced to a compound of the general’
formula Ic: :

55

37



25 N[ERR] (XI I 30 a conmpound of the general formula XH—Fs—reduced—and——
deketalized to a conpound of the general fornmula Xl: 35 4 .
conpound of the general fornul agglosss suggensed with a Coﬁuﬁﬂmﬂ““ﬂmm“l
general formula Ill to give a conpound of the general for b s x -
the synbols [ERR] through RO and n being defined as in claim1, and, if

desired, a so obtained conmpound of fornula | is converted to a
pharnaceutlcally aceptabl e acid addition s t thereof. 2. A process as

clained in claiml1 wherein A isa f&fz) kan RCycl oal kenyl ring.
N N—~O
LcH,) \é;< N 8%A process as

55 38 EP O 345 808 B1

1111f11111111111111111;111 * C

claimed in claim1 wh8reé R RS [err] 10 4.R?A process as clained in
claim 1 wherein R6 and sRécted from hydrogen or methyl. 5. A
process as clainmed in glal ‘Nwherein R6 and R7 are taken together as a
et hyl ene bridge. 15 6. A pretess as clflned inclaim 1 for the
preparation of: 1 -[2-(1 Frlndol 3- yI)ethy P-4 ( 3- net hoxy- 2- pyri di nyl)

pi perazine; 1 -[2-(1

H- i ndol - 3- yd) et hyl ] - 4- ( 3- tr|fluoronethyl 2-pyridinyl)piperazine; 1-[2-(1
H- i ndol - 3- yby £édmpodnubt the JerdRdi Rmila amw&haynsaalv).m%cﬁﬁ 2-(1
H- i ndol - 3- yio g @brhpdond &f%ﬁ&iﬂldm@a Ryridinyl) P Qﬂtﬁ@éé?ré’aﬁ‘énnuﬂa A

R 4R) - 2, 5-di azabi cycl o[ 2. 2. 1 ] heptane; 20 1 [2-(]
H-indoI-3-y|)ethy|]-4-(6-ch|oro-24pyridinyI) i perazine; 1-[2-(1
Qtlpdol-3-y|)ethyl]-4-(6-nethoxy-2-pyridinyI | per azi ne;

20
R3
9
25
N
4
R \R‘
(X1B)
30
a compound of the general formula Xl is reduced and deketalized to a compound of the general
- formula Xk :
36 0
40 R ? ;
\ R 2
RY N\R .
45

X

a compound of the general formula X! is condensed with a compound of the general formula 1l o
give a compound of the general formula lc,

50 the symbols R! through R® and n being defined as in claim 1, and,

if desired, a so obtained compound of formula | is converted to a pharmaceutically aceptable acid
addition salt thereof.

_ 2. A process as claimed in claim 1 wherein A is a Cs—7 cycloatkanyl! or. cycloaikenyl ring.
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1-[2-(1 Hindol-3-yl)ethyl]-5-(3-nmethoxy-2-pyridinyl)-(1

5 4S?j--|2,5-d: ;azabl clyfl o((2 2.1 ]hhept ane; 1- [3-|) HIII |||HII|”|III"|I

H- i ndol - 3-yl ) propyl ] - 4- ( 3- met hoxy «g- pi pera2| IJ

H-i ndol - 3-yI ) propyl ] - 4- ( 6- chl or o- pd;:rwscﬁ%% pi per a !

H-i ndd - 3-yl ) butyl]-4-(3-net hoxy- 2-pyridinyl) pi pera2| ne [2 (1

H-i ndol - 3a.y a)padchsl af cHimleB irt didich h wasr@ARtiq1y | - 2- pyri di nyl ) pi peraZI ne; 2-[2-(1

Hindol -3-yl)ethyl]-5-(6-chloro-2-pyridlinyl)-(1 , '
4S) - 2, 5-di azabicycl o[ 2. 2. 1 ] heptane; 2- [2)}&

I ndol -3-yl)ethyl]-5-(6-chloro-2-pyridinyl R(1

, 4R) - 2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane; 1- [3 (1

i ndol -3-yl ypropyl]1}4-(6-trifluoromne (_13_}/ ﬁ yridinyl)piperazine; 30

-[4-(1 Hindol-3-yl)butyl]-4-(6- chlo 2énp§ 1 di nyl) piperazine; 1-[4-(1

i ndol -3-yl)butyl]-4-(6-trifluoronethyl-2-pyridinyl)piperazine; 1-[3-(1

[

[

4

¢
g;j 02 5 d 520&%5%@3/%'?'8'(9‘% lnfafg i WE%?' ﬁpzndfq [ag ie%ctgd from hydrogen or methyl.
i ndol - . y!l\ R,r %L I:Ifalﬁ\ftg %é:ﬂ%‘ f'%?%l” in R‘px dlffg ey tal)en gogith(rrfs e inethylene bridge.

, 4R) - 2, ane,
[

FATOFTICFIIO

H-i ndol - 3- yh-}£h b _1) tvif4- ook egy, |.di nyl ) pi per azi ne;

1-[ 2- (5- met pqyH-hd yh)@lﬂ,}lpﬁ(ayrlflmﬂ&ﬁémiiéyrﬁ yiippblagNe/ - 2- PYT i di nyl) pi per azi ne;

1 [2-(1H-mﬂid:-3[y8et(1ﬁ]=4f- (3-HAtRoxy-2-pyridinyl)-2-methylpiperazine;

Hi ndodo 3- y1-j2-(it-imddl3-yhetlhyli-4e(Bicitora-2-pyinyi) pipsrgdinepi per azi ne; 40
[ 2- (5- f | uot-E-(1H-Hdel3chbéthyE-4¢(B-netbidyyd-dyridiny)pipelakios; 0- 2- pyri di nyl ) pi per azi ne;
1-[ 2- (1H i NHEHISInge1S-yhethyitSt3-thethBxycydin:) T+ $18)-2 didiaydbicy o2 1 Theptane;
1- [ 2- (5- f | ubiSd1tinpatdrytirspryS-45(3-metbexy 2tayridiny)) Giperazide; uor onet hy|
- 2-pyridi nyl- 3rﬂ @F%?TVH@"’PY!II (@chioso-grpyriginyly pigerazine;
Hi ndd®- 3- y]""( g‘fﬁ-"ﬂb Yi-4r(P-methoreyr2onyeidimipi piretagioe: | di nyl ) pi per azi ne;

§ g%yﬁs (mﬁfopm éﬁ&ﬁﬂgﬂm 'az-'u"eslc cCI ohexgé'r 1_
H-in ol-é l%)- E 5-d|azabicy 0[2.2.1]heptans;

r

- (

! : lgJ-s hior
4- 14 (6-§ il :'" ‘;’ '%";'r o 'bTazé'Vcl ohexen- 1
}IH ndO{- 2 e 3% G-t%u;%ﬁy - VE L

|
|
|
i ndol - 3- yi. -(m-mg,h-y S -'31?4 R AV Q%{gr azi ne;

2- (5, 6-di mst(’m:m&m—%-y|)propy|]-5-(3-metnox 2-pynd|‘rg|)-(1s 43)-2 5-diazab|cyclo[22 1]heptans;
[

2

lwllw
< 'oc<!
=Rl -3
(‘DII
ﬂU"l—|
e 0
N3
S5O
< = !
""\UPO:“

1)

ndol - 3- y2-Be1Hbidi-s4 repy B RN Moxy-2RYridind - ARRb. 8.1 2B 12 211 Theptane:
( 55 6- di nEt(TteXYol-3-yl)ethyl]-4-(6-chioro-2-pyridinyl)-2-methylpiperazine; - :
dol - 3- yl-{RetHhipliql-34hetieyilaH4-tiflwromepiyF2-shrigim)biperafienzi Ne; 50 1

>

( N met high(S-fluotd-THrickisl-3-8)-gthyi1-42(8-o1ethbiy4L-fyGeainvbiperazinid: pyri di nyl ) pi per azi ne;

nlidhivh piperazing; di ny| ) pi per azi ne; 55

il
[
(2-(1 HiYigajH
2- [ N- met hy: ﬂtf;% C i°" Y"?tg:'l' (ﬁ'§f1"':3°’9I“ ! GTWW’UD :di nyl ) pi per azi ne;
2 ndg!-3-yi

(

2

|

— 1 ~—r—

- - Qf- 6-chl ro-2 y yl)-1- razinyl}-1-cyclohex H-, ndol -carb
ndol - 3- yilpy@mBiyH d?)é! $if- ém]ﬂ%hﬁiﬁ Bé-py u@%iﬁed 36[ BETeE ne;
-[2-(5 6-d|methoxy-1 H- |ndol-3-yl)ethyl]-4-(3-methoxy-2-pyr|d|nyl)piperazune;
1-[2-(5,6-dimethoxy-1 _l-_l-indol-3-yI)ethyl]-4-(6-chloro-2-pyridinyl)piperazine;

50 1-{3-(N-methyl-1H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-[3-(N-methyi- tH-indol-3-yl)-propyl}-4-(6-chloro-2-pyridinyl)piperazine;
1-[3-(5-ﬂuoro-1_ﬂ-indo|-3-yl)-propyl]-4_-(6-chloro-2-pyridinyi)piperazine;
1-[3-(5-fluoro-1H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;
1-[2-(1H-indol-3-yl)ethyl}-4-(5-chloro-2-pyridinyl)piperazine;

65 1-[2-[_h_l-methyl-1_lj-indol-a-yl)-ethyI]-4-(6-chIoro-2-pyridinyl)piperazine;
1-[2-(5-chloro-1H-indol-3-yl)- othyl]-4-(3-methoxy-2-pyridinyl)piperazine;

1-{2-(5-chloro-1 H-indol-3-yl)-ethyl]-4-(8-chloro-2-pyridinyl)piperazine;
1-[2-(5-chloro-1 H-|ndoI-3-yl)-ethyl]-4-(6-tnﬂuoromethyl-2-pynd|nyl)plperazme,

-39

ndol - 3 yI)propyI] 4-(4- trlfluoronethyl 2-pyridinyl) pi perazine; 2-[3-(1

ndols- ?eyk»%ss\elalc.élms@mvcmnpmr o J ) - 2-met hyl pi perazine; 1 -[2-(1

5- f | uboledE-methpxyr] HdrdolB-yik-ethy Frdipshidro-2kpyriginginipenazine - pyr i di nyl ) pi per azi ne;

\ > k?,g( N- met hiyi2-Gmethoxyd Btindgi-3s} ) ethyl1a11 inbthely Ldyiianiypdyazide;py r i di Nyl ) pi per azi ne;
"1
1-] 3- (
1-[3- (*&-f1 ubﬁzzssﬁuofo-ﬂhenﬂaﬂrgwglwﬁ'mwwﬂmmmmy 2-pyridinyl) pi perazine;
1- (2-(
1

A '"" - thyler ')E' ’Pdl nyl ) pi per azi ne;
°'°' (&I [APoRe °"' %li nyl ) pi per azi-ne;
4- idi yI gperazm - yclo xen- -y -| yt)ypip '

Nrhdol - 3- yi-(ei-hgbi-yethyd- S Ek thabioyty-B-pidinyH{1RYR 25-h8aBigycloR:2.1}rebtdnd O- ”ﬁt hoxy- 1

1

1
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1-[2- (1 Hindol-3- yI)e]t;]yI] 4- ( 3- met hoxy- 2- pyrldhnlyl) 2 umlm,lﬂnl l I
4- (6-chl oro-2-pyridi ny 1 - 1 Hindo lrﬁln
et hyl ] - pi perazi ne; 1-[2-6-net ho%?/' JLTH"’hw)é)g

H-i ndol - 3-yl ) et hyl ] - 4- ( 3- met hoxy- 2- pyri di nyl ) - pi perazine; 1- [3 (1

H- 1 ndol - 3-43h ndnddR-étnyIR4-Bhdtloxste-bftiami-2imGhd-pb¥aki®: nY1 ) - pi perazine; 5

1- [3 (1 4-(6—ch|oro-2-p ridin l)- -{2-(6-methox H-mdol-3 1) ethyl]-piperazine;

H i ndol - 34yb-¢ msmm% 1A aop:s.wamw-a- rhethdfb m&v.yuf iP¥Angi Ny ) - pi per azi ne;
1-[2-(5, 6-143-(’0'&% K¥yI¥3-methyl-propyl]-4-(6-chloro-2-pyridinyl)-piperazine;

H-i ndol - 3-1ys-petidigl-3-yiye-téinyl-plopyiaB aisibkiyd-pydditdigdtadivg; ) Pi per azi ne;

[ 4- [ 4- ( B-{2:{5l|6atimetibxp yH-indoH33y))gthyl]-4-(Brifediandeitiylyd-pyridinyPiperasiee xen- 1

| ] - 5-f | Sd4-3-(@-chbro-Rghpidimyl)-1-piperazinyi}-1-cyclohexen-1-yl}-5-fluoro-1H-indole;

( 5- chl ordS-Ghiane8-methgxy 2-gyvidinyth 1§ TH-iddo(-Byl)Y kdpy(]-pigerbzirg-hydrpchipridgpy | | - pi per azi ne
dr ochl ori(@ehlorat2-pidini)- bi3c(11indal-S1y tiirepyll-R-ribthyFfipefakine;

H-i n#ol - 3-yl ) propyl ] - 2-met hyl - pi perazine; 10 7. A process for preparing a
pharmaceuti cal conposition which conprises providing at |east one conpound
of cl aifrs ALPEEPSE fornPraparing & RAPaspitieal feompesien rihish rasmpines mvidisaadt | Igast one

i ncor por afgepored gf g '@a‘f hCelltd A wiable for adminigrasen qefjondlripcormgratefl ipfe s
f or prepaPPﬂ‘u‘@“ﬁ”‘BﬂéP C@H{"Ti"&"a%onpom tion of cI a| m 7 in dosage unit form

bl e f h
Z glmt )é(ll ng Ol;r ol o?r%}yréan % ?ngarcgutuca? . p(f? o % %’“ Fn]zx OSt T Q%P {OS ast
f

. Pla Oph catlo carne wuﬁh
one, COm:’OH' al utpoadoﬁrﬁ\ tq’ea ‘on n
e: OR1. A corrpoun orrm and t ar maceut i caI |y accept abI e
aci dzoaomshisoatﬁa#&@wﬁmb%ﬁeioﬂna&a&@rdd 30 (I) 35 wherein [err] and [err] are
I ndependent |y selected from[err] alkyl or hydrogen; [err] and [err] are
I ndependentcbyipdund idérmaia | srarhd phdinfaBRBically &cédiabil diladdifon 'skils tikdep Xy, car bami de.

3-
-y
4-

hy

40 hal ogen, trifluoronethyl and thio-[err] alkyl, with the proviso that
[err] and [err] cannot both be hydrogepsat the same tinme; Ais a Cs -7
cycl ®al kanyl or cycl oal kenyl ring, or s 45

R'
[err] R | . N_@ s
R? <« N R

r? N\Rl '

' (9P
35
T wherein
- R! and R? are independently selected from Ci -4 alkyl or hydrogen;
R3, R*, R® and R® are independently selected from hydrogen, Ci-+ alkyl, Cy~¢ alkoxy, carbamide,

40 halogen, trifluoromethyl and thio-Ci -4+ alkyl, with the proviso that R® and R® cannot both be hydrogen
at the same time;

A is a Cs—7 cycloalkanyl or cycloalkeny! ring, or
Ais

45 - : - - -
| (CHy) -8
R
wherein n is an mteQer from 1 to 3 and R is the same as R'; and

50 ' R® and R are independently selected from hydrogen, methyl or R® and R’ can be taken together
as a methylene bndge

2. The compound of claim 1 wherein A is a Cs—7 cycloalkanyt or cycloalkenyl ring.
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wherein nis an integer from1l to 3 and R5 |Is the sane as [err]; and so

R6 and R7 are independently selected from hydrogen, nethyl or [err] an(T

[err] can be taken together as agPH! I bridge. 2. The co
1l wherein Ais a [err] cycl oal kane‘la %rg 8§§§I oal kenyl ring. 55”mm II Iﬂz"g"'
808 B1 * C L M S * 3. The compound of claim 1l wheteitn

lerr] 4.3 ﬂge;oﬁ.gd;m@umg,,ﬁﬁ whbtrdihMis 1 wherein [err] and [err] are select ed

{

“3-48) 2, 5- di azabiHGydRl-®

from hydrogen or nmethyl. 10 5. The compound of claim 1l wherein [err] and
[err] are taken together as a nethyl ene brlsdge 6. The conpounds of claim
1: 1-[2-(1Hindol-3-yl)ethyl]-4-(3- rrethox-2 pyridinyl)pi perazine; 1 -[2-(l

Hindel -3-yl)ethyl]-4-(3-trifl uororre{]ﬁy%/ ZCerl di nyl ) pi perazi ne; 15
1-[2-(1 Hindol-3-yl)ethyl]-4-(3-net m2-pyri di nyl ) - 2- et hyl pi per azi ne;
1-[2-(1 Hindol-3-yl)ethyl]-5-(3-nethoxy-2- pyr|d| nyl)-(1
R 4R)-2,5-diazabicyclo[2.2.1 ] heptane;, 1 -[2-
H-i ndol 43- %%‘@ﬂ‘ﬁ%"}’ PW%'B‘(Y‘I'T?TS'F &€ Z"dp’i‘/rq"ﬂ?"l'ﬁﬂej’ ﬁ?’béY‘&%"h@' mefhyl[ 2- (1
H i nd@l - 3- ¥I et h yr d nyI perazine. L L
[ ndol 53 y'f‘%c@["‘ﬁ }ioi:-)cl "31%@?@5)&% a%i Jfgt s a methylehe brid:
S, 4
in

émﬂﬁr [4-(1
_ mdﬁ’M M R}- :P@&r?z%busﬁro[z]a 17 heteng:
H-i ndol - 3 yl )ﬁ& YrLrhdo fiz-l fh ff- Mynpipere2ire! di nyl') pi per azi ne; 2- [2-(1
H-i ndol - 3- yl )igbliididdoPs- £lﬁth9| h_rbtraeu?oxpywr InpEkpbragire;
thifl-3-(3 mélIiRg -2 P RidindiP(18,4S)-2, 5- diazabrcycl3['23221 6a'btane

 43) - 5 Ol azabr YL Ueti 1 38-(1 RGR B  Gothi? +3- thox -2-pyridingl |pL%zug '
H i ndo *f ! hy ‘éerm’é’, %3 (1
H i ndg'- §| fdo'flg E:éi -k-;lrﬁﬁ% %wﬁlngr i

- H- i ndel - 3- yl 1g8-{vy-indoBa-{Ifproplil-6(3ansthopys2-pylidinylipjoeradine;

R, 4R) - 2, 5- dI azabiHantol-BYPrapyik4-B-chiept2epyadinypipet&ing:l
H- i ndol - 3- yl )1fi#-(phindol-3y oGty k- Fmhellmxy-Reyridinkieibersging: di nyl ) pi per azi ne; -[4-(1

Hi ndol - 3 yI Ik Witipdol3-figthgiiri-(Sridiuprompethyi@rpwsdinyiipeeazingii ne; 1 - 14-(1

H-i ndol - 3- y| YRder{tykifdok3-yimthyi}-5-{0ahisrochiritign=(18.45)-2 5fiapapic yehip2ileptane; 1 [ 3- (1
H i ndl - 3 yI Yde-o r -3ryethyl-p-{6r ghigeer 2opveidinupr (1 M2 Srdieablay gig] Balhepianss: 30
2-[3-(1 Hi nddP-ﬂ f r‘lﬁ’ Y45 (Sctriflugram -Pyidinybrinerazioe) - (1

di 43 din
e :§rﬁ"r :
Hi in 1}

di
Er i ndol - 3- yl) l 1§ "?gga‘z"i:e;

1

by
,4R) -2, 5- fl %" .
I-l—ind38I-3 yl)' W r “ -.25-%:%mcycroza1 he tan 2-(1
H-i ndol - 3-yl )fq ﬂ,igggg't: i;?v ° |)_ &:;? tg‘%yge% a2|1 g ZL

1-f2-(1 H-mdo!-S-yI)ethyl]-4-(4-triﬂuoromethyl-z-pyndmyl)plperazme,
1-]2-(5-methoxy-1H-indol-3-yl)-ethyl}-4-(3-methoxy-2-pyridinyl)piperazine;

s 1-[2-(5-fluoro-1H-indol-3-yl)-ethyl}-4-(3-methoxy-2-pyridinyl)piperazine;

1-{2-(5-methoxy-1H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridiny!)piperazine;
) 1-[2-(5-fluoro-1H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
\_/ 1-{2-(1H~indol-3-yl)-sthyl]-4-(3-chloro-2-pyridinyl)piperazine;
_ 1-{2-(5-fluora-1H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;

40 1 -[2-(5-methoxy-1 H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;

a 3-(4-[4-(6-chloro-2-pyridinyl)-1-piperazinyl}l-1-cyclohexen-1-yl}-5-methoxyindole;
3-[4-[4-(6-chloro-2-pyridinyl)-1-piperazinyi]-1-cyclohexen-1-yll-1H-indole; .
3-{4-[4-(B-chioro-2-pyridinyl)-1-piperazinyl]-1-cyclohexen-1-yi}-1 H-indole-5-carboxamide;

1-[2-(N-methyi-1H-indol-3-yl)-ethyi}-4-(3-methoxy-2-pyridinyl)piperazine;

45 1-[2-(5,6-dimethoxy-1H-indol-3-yl)ethy(]-4-(3-methoxy-2-pyridinyl)piperazine;
1-[2-(5,8-dimethoxy-1H-indol-3-yl)ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
1-[3-(N-methyl- 1H-mdol-a-yl)-propyI]-4-(3-methoxy-2—pynd|nyl)piperazine
1-[3-(N-methyl-1H-indoi-3-yl)-propyl}-4-(6-chloro-2-pyridinyl)piperazine;
1-{3-(5-fluoro-1H-indol-3-yl}-propyl]-4-(6-chloro-2-pyridinyi)piperazine;

50 1-{3-(5-fluoro-1H-indol-3-yl)-propyl]-4-(3-methoxy-2-pyridinyl)piperazine;

1-f2-(1 l_-l_-indol-3-yl)ethyI]-4»(5-chIoro-2-pyridinyl)piper'azine:
1-[2-[N-methyl-1H-indol-3-yl)-ethyl]-4-(8-chloro-2-pyridinyl)piperazine;
1-{2-(5-chloro-1H-indol-3-yl)-ethy!]}-4-(3-methoxy-2-pyridinyl)piperazine;
1-[2-(5-chloro-1H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;

. 85 1-{2-(5-chloro-1H-indol-3-yl)-ethyl]-4-(B-trifluoromethyl-2-pyridinyl)piperazine;
1-[2-(1H-indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)-2-methyl-pipsrazine;
4-(6-chloro-2-pyridinyl)-1-[2-(8-methoxy-1H-indol-3-yl)ethyi]}-piperazine;
1-[2-6-methoxy-1H-indol-3-yl) ethyl]-4-(3-methoxy-2-pyridinyl)-piperazine;

v
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2 fluoro-1

-[2-(5-nmethoxy-1 H-indol -3-yl)-ethyl]-43-nethoxy- 2- pyr|d|n L)
3 1-[2-(5-fl uoro-1 ii| E“!I“L
H—|ndoI 3-yl)-ethyl]-4-(3-metho nyl ) pi per azi ne; t
H i ndol -3-yl)-ethyl]-4-(6- chlorg#ggg§%ﬁ3%ﬁyl)plpera2|ne 1 -[2-(5-
H-indol -3-yl)-ethyl]-4-(B-chloro-2-pyridinyl)pi perazi ne; [2-(1
H-i ndol - 3- y| {3 tHaiydd-34h-6-Temiibopal-426-eMér>-dipwdinyPbip6ras) Ne; 1 12 (5-fluoro-1
H- | ndol - 3- yi i-H3etHayidd-3-H3-imethlbrapyier@-iratnbxy2-gyvidihyipipslaYipd; per azi ne; 40
1-[2-(5-met h‘ODZyS.&dimethoxyd H-indol-3-yl)ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazine;
H- i ndol - 3- y| 3i4dé4-t@ychlod-2ArGridimyil)f1 tnireragingk tagyLlolibxeny -y E-ffuglo) 1ptipieleazi ne;

45[ 4- ( 6- chisshlero3-meghokyie-p gﬂdwyllﬂ-wm Hhiedak2-ybnyepyil-pipergairiedindrachivride;

]- mat hd’,(@]cwer@ﬁ@yndmyl)- -[3-(1H-indol-3-yl)propyl]-2-methyl-piperazine;
4- chloro 2- yrldlnyl) 1-pi perazinyl]-1-cycl ohexen-1 -yl}-1
n oI e "{cﬁss 'gg "r'gg/sr g‘ﬁ?l‘)'wﬁc"afﬂciﬁﬁﬁeﬂﬂ‘hﬁfl] 1 -cycl ohexen- 1
b, i nd’é?|ae°° g4 %%"afé" forfrtulaly_ '\, et hyl -

ndol - 3-yl ) -et hyl j - 4- ( 3- met hoxy- 2- pyrldlnyl)plpera2|ne 45

2- (5, 6-di net hoxy-1 '

ndol - 3-yl ) et hyl ] -4-(3- nethoxy 2-pyri
-[2-(5, 8-di net hoxy-1
H i ngol -3-yl)ethyl]-4-(6-chloro-2

CH2) n—CO2H
I nyl') pi perazi ne; 1

3-[
_y|
3-[
H- 1
-yl
Hi
1-[
H-i

di yT)plpera2|ne 1- (3 (N- net hyl -

H-indol - 3-yl)-propyl] 4-(3-met hoxy- -pyrﬂdlnyl)plpera2|ne -[ 3- (N—nethyl 1
H-indoI-3-y|)-propy|]4-(6-ch|oro 2-pyrid®nyl) pi perazine; 1-[3-(5-fluoro-1
dol - 3-yl)-propyl ]-4-(8-chl oro-2-pyridinyl)pi perazi ne; so 1

-(5-fluoro-1 Hindol-3-yl)-propyl]-4<({B3- nmet hoxy-2-pyri di nyl) pi perazi ne;

1 -(2-(1 Hindol-3-yl)ethylj-4-(5-chloro-2-pyridinyl)pi perazl ne;
1-[2-[N-net hyl -1 Hindol -3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)piperazine;
1- [ 2- (5- chli®ragetad pith srerginodndyof e gererdl formulg B-MewhasioyM Bpppserita mythilojdi spenieazi ne;
1 -[2-(5- cHPB'PtHU!C?@ﬁ%%?fﬂ!?%?ﬂ?a'élﬂhw]"-4 (6-chl oro-2-pyri di nyl ) pi per azi ne;

55 -[2-(5-chloro-i

Hi ndol -3-yl) - ethylj- -(6-trifluoronethyl-2- pyr|d|nyl)p|pera2|ne 1-12-(1

H- i ndol - 3-yl ) et hyl ] - 4-( 3- net hoxy- 2- pyrldlnyl)-g-nethyl pi per azi ne;

4-(6-ch|oro 2-pyrldinyl)-1 -[2-(6-met hoXgH1) f4—CHABI - 3-y| ) et hyl ppi per azi ne;

-[2-6-met hoxy-1 H-indol - 3- yIR}?
_ ethx%] 4- ( 3- met hoxy- 2- pyri di nyl ) -
M S 1-[3-(1
H—|ndoI 3-yl)-3-net hyl propyl J- #'( 6- Ch|OmQ 2-pyridinyl)-piperazine; 1 -[3-(1
H i ndol - 3-yl ) - 3- net hyl propyl | - 4- ( 3- net hoxy- 2- pyri di nyl ) - pi perazine; 1
-[2- (5, 6-di met hoxy-1

H i ndol - 3-yl ) et hyl ]-4-(6-trifl uoromet hfP2- pyri di nyl ) pi per azi ne;

3-[4-[4-(6-chloro-2-pyridinyl)-1 -piperazinyl]-1 -cyclohexen-1
\_( | j - 5- f | ucreympouridioh the|generdl formula VI is relacted with b @sagenB YHE whasiy X3s pyeatigl grylp) - 1

(1 H i reddl is3a yidiogercatonh br-goioprierdon; toebiaiparcompduod ofdiss general formula V:

4-(6-chloro-2-pyridinyl)-1 -[3-(1 Hindol-3-yl)propyl]-2-nmethyl-piperazine;

7. HA%process for preparlng t he conpounds of glalns 1 to 6 characterized in

t hat

EP O 345 808 B1

cn,)n-—éux
R3.
N\ g2 ’
45 R /
N\
R o
W

50

a compound of the general formula V is reacted with a compound of the general formula Ili:



A). a conmpound of the general fornula Il: 10 [err] R3 15 20 is reacted with
a” conpound of the general fornula [err]-M wherein Mrepresents a netalloid
species, to obtain a conpound of formul a Vi

[err] a conmpound of the general féol*rjgrul aagéis react ed u“mﬂuﬂmﬂﬂmll“mx
wherein X is a |leaving. group and Y is a hydrogen atom or ac countder $i oh, to
obtain a conpound of the general fornula V. 40 [err] R-3 (U 50 a conpound
of the general formula V Is reactedRbith a conmpound of the general fornula
[11: 65 42 EP O 345 808 B1 R%11111111111111111111 * C
L M S R6 10 to obtain a conmpoysd m—@eneral formula la 15 [err]
[err] 225 or B) a conmpound of the ge | f @211 or an active equival ent

t hereof .is reacted with a conpound of t\ae general formula Il to obtain a
‘conpound of the general forrmula IV: 30

1N

10

to obtain a compound of the general formula la

16

| : CHy) a-é-r':n-nh -(:X
S - R3 _

- 20

25 (la)

or
B) a compound of the general formula Il or an active equivalent thereof is reacted with a compound

of the general formula Ill to obtain a compound of the general formula IV:
30

' 0
It
_ fonadd q
35
_. R \ <

40
CIuy -

a compound of the general formula IV is reacted with R5-M, wherein R® is defined as above, to

45 ~ obtain a compound of the general formula la, or
C) a compound of the general formula Il is reductively alkylated with a compound of the general
formula X
50
] 0

(HaC) ¢ (CHy) g

0



[err] R[err] 40 a conmpound of the general fornula IVis reacted wth

[err]M wherein [err] is defined as above to 45 obtaln
the general fornmula la, or O a gpY'e, the general for mﬂ!‘minﬂ l '",
reductively alkylated with a corrpoun he general formula *
[err] 43 EP 0 345 808 Bl wherein f and g are integers fromO to 5 with

the provi sowhkdieM f dnd'y &le Mgbrs WBm a0 Bl with GheSorovibo Aat P + é Rudlib¥ Bqédl oYWK, Of
the gener al gitedd Eowipaund s thRgénelablorduiali® a conpound of the general formula |X
is deprotected to produce a conpound of the general fornula 15 VI
20 25 a conpound of the general fornmyka Vil is condensed with a conpound of
the general fornula VI

ve a conpoupd of the general fornula
Ib 40 R 6 45 50 and, if ﬁg’i\?g@% %%Bu ﬁg gener:ill formula Ibis
reduced to a compound of gener or : .
: _ (CHy) g N R’
: >
10 ’ :

<X

a compound of the general formula IX is deprotected to produce a compound of the general formula '
15 Vit .

S (CHy) ¢

- b
(CHa) 4 _

% ULl

a compound of the géneral formula Vil is condensed with a compound of the general formula ViI

R3 .
o)
RY N,
R

(VID

30

s

" to give a compound of the general formula b
40 '

(CH2)¢>_ 8
R ' (cl-lz),,1 L(&

R3
\
§ N
R \Rl

50 _ (I

and, if desired, a compound of the general formula Ib is reduced to a compound of the general
formula lc:
66



55 44 EP O 345 808 1 * C
or D) a conpound of the general formula VIII is condensed | II
of the general fornmula X 15 g4 conpound of th

X1 (XIl) 30 a conpound of the generg?dyﬁr mula Xl is reduced and
deketalized to a conpound of the general fornmula Xl: 35 40 [ERR] 45 (Xl) a
conpound of the general fornmula Xl is condensed with a conpound of the:
general formula Ill to so give a conpowdtd of the general formula Ic,
the synbols [ERR] through [err] and e de R%laim1. and, if
desired, a so obtained conpound of/for mﬁP

pharmaﬁceutlcally aceptable acid addition_salt th 98 A process for
preparing a pharnaceutic éa\i conposj't Hedisch co ;lses providing at |east
one conpound of clainms 1 to foF m sui t abl e or admi nistration
optionally incorporated int rmaceutical carrier, and/or adjuvant. 45
EP O 345 808 Bl R4 N C L M S * 9. A process
for prtparing a phar naceutl cal conf305| tion oft@l aim8 in dosage unit form
suitable for systemic admnistration to a manmmal i an host which conpri ses
adnmi xi ng a pharmaceutical carrier with

D) a compound of the general formula Vil is condensed wiih a compound of the general formula X
15 to give a compound of the general formuila XII

" o \)
| R? N\ .2
. o1 )
: R \R‘

(X1
a0

- a compound of the general formula Xli is reduced and deketalized to a compound of the general
formula XI:

36

.

X1)

a compound of the general formula Xl is condensed with a compound of the general formula it to
50 give a compound of the general formula Ic,

the symbols R' through R® and n being defined as in claim 1, and,

if desired, a so obtained compound of formula | is converted to a pharmaceutically aceptable acid

addition salt thereof.

55 8. A process for preparing a pharmaceutical composition which comprises providing at least one
compound of claims 1 to 6 in a form suitable for administration optionally incorporated into a
pharmacseutical carrier, and/or adjuvant.



fromabout 1 to 500 ng of at |east one conpound of clains
The use of at | east one conpound of clains 1 to 6 for prep Ml! B i““ I"l“l
phar maceutical conposition for @pﬁlab%h@&epg an undesirabl e s %
depression in a manmal . Pat entanspr at ent anspr~che fU r fol gende
Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT, Li, LU NL, SE 10 1.

Ver bi ngung pfb@éss g ;SFEAanJlg Hfbﬂarﬁnbébhftﬁlzéﬁﬁpbéiﬁbh oﬂéﬁﬂpb&b |d@sa§j uhieRAd istilaaeseral ze
davon, 20syktbrhic 28miikdtibn 18la watimdRen KGIBBMNEN@NGrissd Berhikiag &l harmass@RsM cakibr withnd
unter Cl fofir dboltyilto 6abahig $4E Bast sheCdoinpound of didms RB sund RO unabhAngi g

vonei nander ausgew~-hlt sind unter Wasserstoff, Cl-4-A kyl, Cl-4- 30

Al koxy 10.Cenebaeriotiat Ibigt orgecompdind fof aieimset to\d fou prepafihg @ -pBarmdesattidaly ¢ompbsitton diarr
Ma8gabe, aelora®g emundesirablp cthte otdlepiegdinndn & mgmibly \WAsser st of f st ehen konnen; A
fU eonen Cs -7-Cycloal kanyl - oder -Cycl oal kenyl Ri ng steht, oder A ftr

( CH2) nPateptagsasighe worin n eine ganze Zahl von 1 bis 3 und R5 das gl ei che

wi e RI Ptegtansnsiche firfolgende Ve'msﬁﬂ!f°R-7AE§Eb%rR§r 5“ \ﬁ?ﬂl!r Helbl 8L $Fusgewi hi t
sind?unter Wasserstoff odor '}{' zusammen flr el ne

Met hyl én b¥°’95q98"%‘feé ﬁ%’ﬁ‘e'léé'%@'ﬁ"“aie V@Fﬁeﬂﬁﬂﬁﬁé%"éﬂﬂmﬂ B? O™ 1, worin A fur
einen Cs -7-Cycl oal kanyl - oder - Cycl oal kenyl -Ri ng steht. 40 3. Ver bi ndung
nach Anspruch 1, worin A fUr (CH2) a-CH steht. 4. Verbindung nach
Ansg fuch 1, worin R6 und R7 ausgevvahl tR%ind unter Wasserstoff odor Met hyl .

Ver bi ndung nach Anspruch 1, wori u #Usamren far el ne
Met hyl enbr Ucke stehen. 6. Verhbi ndungg.nuna uch 1. 1-[2-(1 :
i{H I ndol - 3-yl) et hyl ] - 4-(3- gt hoxy- 2- yri‘d.i%l) ggin: 1 -[2-(1
- i_

ndol - 3-yl )ethyl J-4-(3-trif spyridinyl) pi perazi n;, 56

1 -%2-(1 HIndol-3-yl)ethylJ- hoxy- pyri.di nyl)-2-nmet hyl pi perazi n;
1-[2-(1 HIndol -3-yllethyl J§" (3- met Roxy- 2 pyrldlnyl) (1
R 4R) -2, 5-di azabicyclof 2. 2.1 | heptah; 1-(2-(1
H 1 ndol -3-yl )ethylj-4-(6-chlor -2-pyridinyl)piperazin, 1 -[2-(1
H-i ndol - 3-yl ) et hyl ] - 4- ( 6- net hoxy- 2- p¢¥i di nyl ) pi perazi n: 46 '
. 25 .

worin
R' und R2 unabhiingig voneinander ausgewéhlt sind unter Cy —+-Alkyl oder Wasserstoff;
R3, R*, R® und R? unabhiingig voneinander ausgewdhit sind unter Wasserstoff, Gi-4-Alkyl, G4~
30 Alkoxy, Carbamid, Halogen, Trifluormethyl und Tth-C| —s-alkyl, mit der MaBgabe, da8 R® und R® nicht
gleichzeitig fir Wasserstoff stehen kénnen;
A fUr einen Cs -7-Cycloalkanyl- oder -Cycloalkenyl-Ring steht oder
A fiir (CHz),-CH- steht, .
worin n eine ganze Zahl von 1 bis 3 und R’ das gleiche wie R' bedeuten; und
35 R® und R? unabh&ngig voneinander ausgewdhit sind unter Wasserstoff oder Methyl, oder R® und R’
zusammen flir eine Methylenbrlicke stehen kGnnen.

N\ 2. Verbindung nach Anspruch 1, worin A fiir einen Cs-7-Cycloalkanyl- oder - Cycloalkenyl-Ring steht.

40 3. Verbindung nach Anspruch 1, worin A flr

R°

- (CH,) ,~CH-

stoht.

4. Verbindung nach Anspruch 1, worin R® und R” ausgewdhit sind unter Wassérstaff oder Methyl.
50

5 ' Verbindung nach Anspruch 1, worin R® und R7 zusammen Fir eine Methylenbrlicke stehen.

6. Verbindungen nach Anspruch 1: 1-[2-(1H-Indol-3-yl)ethyl]-4-(3-methoxy-2-pyridinyl)piperazin ;
14{2-(1H-Indol-3-yhethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazin ;

56 1-[2-(1H-Indol-3-yi)ethyl}-4-(3-methoxy-2-pyridinyl)-2-methylipiperazin ;
1-[2-(1H-Indol-3-yl)ethyl}-5 (3-methoxy-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptan ;
1-{2-(1H-Indol-3-yl)sthyl}-4-(6-chlor -2-pyridinyl)piperazin ;

“1-[2-(1H-Indol-3-yl)ethyl}-4-(6-methoxy-2-pyridinyl)piperazin ;

46



/
dol -3-yl)ethyl]-5-(3- nethoxy 2-pyridi

azabicycl ol 2.2 1] heptan; 1 -[3 (1 1IIIIIllI SN A

n

|

| ) propyl ] - 4- ( 3- net hoxy | ) pi perazin:
| ) propyl j-4-(6- chloro-sgp%\rﬁlE Igén%‘)plperazm [4 (1
| ) but yl J- 4- ( 3- met hoxy- 2- pyri di nyl ) pi per azi n; 5 o
nd ak2-BHyindord-Pstnl-$-¢KrRetioky-B-byHam@Ra S 4 l-zs?di&méydlbﬂéléhj RipRRE azi n;
ndak3-@Hyindoid-JiptobylB4-(anetokyoz-Syridinsipbraziny | ) -
I a2gb(1eniadotd-Apdpilil-4-GRbipio@pyridinyl)@pdrakin ;

| ) dtHrpHIndo3-B)bathil-&temdhopy-2-petidinylipjpefadin ;

i aZdd{1byngobi-A)eryik4-{6-tiflwpromethyl-2-plBiiny Opiperazin ;
I

I

n

n

n

i

I

|

I

Q_Q_Q_vl
1 1 1

NS SS 0NN
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22320V

e e Ne)
IQ_I\JI—‘I—‘___I\)H

1 1

) g% gf'qdoua YIBthy I 5-{rolorocR Ry tidinil=(T5. 49y .5 diarapicyqila T ampten ; 1 - 4- ( 1
) B ]'"dat%ﬂ)ﬂ@m Bibcshiprornyridiniyi1 R 4718 Srdiszabieycid2.1] heptan ;

ddT[ Eﬁﬁt' I°P¥'h4”@6'"'t‘?'?'f'?"%? Byrdimipieezipy 1 i di nyl ) pi per azi n;
yj-4-(8- '&"’t%’ﬂﬁ"l"ﬂ@P'B‘?’fﬂ’I”ryl 2-pyri di nyl ) pi per azi n.

1— u fglo?@?mlk yrigl :F
' nzﬁug Ign Y S-diazabicyclo[2.2.1] heptan ;
4-06-c E o

? R L5
ek ‘ﬁimgri¢ éﬁf Sy ng WEOORGY| Pi per azin; 15
nd@le.gM@I“Q,@_ ol-4- gmg;, iyl 'ppré,zr'd di nyl )p| perazi n;
t hoxye-é- ﬁdodoﬂd%doﬁew){ fz?py Sigfe¥; pyri dinyl ) pi per azin;
FI uor o{2sitethoclel H-indoy 8- )n-awwd-(hcrﬁo -'é‘pmrﬂ%béragmpyr' dl nyl') pi perazin; 1
Met hox y4{2(s+fiubioel ellinddl-3¢i)etigiHayé-¢hicho--Byriainyipiperazn Py T i di nyl ) pi per azi n;
- FI uor t42H(1indoleoli)-eBi}-4-13-ahtoryd-byridinyiypiperBdidy 0- 2- pyri di nyl ) pi perazin; 20
H- | ndid2-(8-Fippip-18tinuipl3-yi)MetyB-4dtrritiuoenisthpha-pyddingnbipgradrer azi n;
|:| uor &i2t(5- Methoxy-1 H-indol-3-yl)-ethyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin ;
- 3-yl ) G ”Qto'g'eyfidrﬂvII-I -pigeraginyHhgicidhexsy iylliSmyethpgiindelr;azi n; 1
5- I\/Et hOX [41[4-(6 hloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1-yi}-1H-indol ;
81 - 3-y1 ) Tl h"l{O 'BY'PI"II'H a'e?rmtlﬂwclozewww Fryrdylerbserbaxainid;
[ 4- (6yC¥11 r& ﬁ § “Ty @ﬁ@ﬁrﬁﬁ‘?‘l%gj’m\f"”&'w ohexen- 1

ROERRY | ) - ( 1

I)plperazm
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yil- idinyRpiperazin ;
L - met hoxyi_ ol- g%{ -2-p !n I)pi}%)erazm

’D i
erazinyl Jy. 3- B]‘%Lh 4bi-3- |:¥ I]z%ﬂfne 0X ridinyl i
4- [4- (8- Chi. (n ,:g“ ¥ & - w&_(g , ﬁ%)y’[dm;:;’p)izw{ihexan 1-yl]-1
i ndol e- 5- ca{_ g_gm, do, _1) Iby sz ? 5{ vazin .
i ndol - 3-yl) 1. meI,I,mAn RREEALG oo L e 0 L
(5 6- Di me{-{2Qxi-mbiol-3-ylethyl}-4-(5-chioro- 2-pyr|dmyl)p|perazm
dol - 3-yl )SIZI‘INTMetWr-dﬁndﬂiﬁ Dipaiy (B-IéﬁlbrdJa y&&:@tﬁ?&h@@.' n, 1
(55 6- Di net-f2qs-ghidrotiHiintes-yi)dathyl]se3-Mythdxy S=plu @Iy&,,g*&mz pyri di nyl) pi perazin:
3- (N- Met hy'l2-(5.Bhlomdﬂ-hndBI-aﬂl))qﬂfyl}pyé-&mdoiﬁnﬂﬁﬂjﬁmﬁ pyri di nyl) pi perazi n;
1-{2-(5-Chloro-1H-indol-3-yl) ethyl}-4- (e-tnﬂuoromethyI-2-pyridmyl)pxpergzun_ ]
- ( N- Vet hyt-AHi-indalSiyhedhwi|-3-(3pmetioynt-Z-dyrigidyls2inethyl-pPerasin | di nyl ) pl per azi n:
- ( 5- FI uorb®&<hipoi2pytdinyg-1y[ 2 {6-metiwpy-I f-indel35i)eiiileiperadin pyr i di nyl ) pi per azi n;
(
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|N_N——l—|——l—|—

— 1

>

—

%- Fl uor bi2F- W‘I%ﬂ!ﬂ' 1"90 3 B eihM(-%Pwﬂthwa@mpyrl di nyl ) pi per azi n.
AP E°P81= chiprg-22yyidinyigi pi perazn; 1

2 (I HI1nd 1“"3' perginy

[ N- Met hyl1[ (i V')§' 'P 4“ "B’SVCEI‘III’YGF'IS!')ZW ‘T‘dl nyl )p| perazin; 36
2-(5- Chi Qj_ '_: '_ _ " i ' 'Y' “E‘ b d EE g_??’?zﬂﬁ nyl ) pi-per azi n.
2 ) XY' -1- -m %TT'opyI piper ne-hy c%lo)ncp | Per azin;

4-(6-Chloro-2 -pyridinyl)-1 [3-(1H -indol- 3-yI)propyl] 2-methyl-piperazin ;

I
PR PRERRPWE

IIN||—||—|

7. Verfahren zur Herstellung der Verbmdungen nach den Anspriichen 1 bis 6, dadurch gekennzetchnet
daB man . .

50

56

47



1-[2-(5-Chl oro-t Hindol - 3-yl) '

ethyl} 4-(6-trifluoronethyl-2-pyridi nyl)pi perazin; x K

-[2-(] Hindol-3-yl)ethyl] -4- %FS gg% 2-pyridinyl)- II[II”“I";I“"&"I“MJI"
4- (6-chloro-2-pyridinyl)-1-[2-( t oxyf H i ndol - 3y per8zih

40 1-[ 2- 6- Met hoxy-1 H-indol - 3-yl)

et hyl ] - 4- (39 oind Wabiydurdg P lailgdmBinén) Foprhdgd @y azi n:  1-[ 3- (|

H- I ndol - 3-yl ) - 3- et hyl propyl }4- (6-chl oro- 2-pyri dinyl)-piperazin;, 1 -[3-(1
H I ndol - 3-yl ) - 3- net hyl propyl 4- (3- met hoxy- 2- pyri di nyl ) -pi perazin 1 '

-(2-(5, 6-D net hoxy-1 _

Hindol -3-yl )ethyl J4-(6-trifl upronethyl ?!ﬂf?riccfl’%"yl ) pi perazin;

3-[4-[4-(6- ChIoroZpyrldlnyW \

- pi perazinyl]-1-cycl ohexen-1-yl] ud)oki Hindol : 45

4- (5- ChIoroSrrethoxyZpyrldlg ~1- 83(1

H-i ndol - 3-yl ) propyl Jpi perazi ne=hydr ochl Yot i d; 4- (6 Chl oro-2-pyridinyl)-1
-[3/{1 H~indol - 3-yl ) propyl ] - 2-net hyl - pi perazin;- 7. Verfahren zur

Herstel | ung der Verbi ndungen nach den gpyspr Uchen 1 bis 6, dadurch

gekennzei chnet, daB man 60 S6 47 EP O 345 808 Bl A) eine Verbindung der .

al | genei nep,, |%m§Bt tnik ‘siné¥ Verbindung der aligemeinen Formel R5-M worin M ein Metalloid bedeutet, , |

| Q-IZ) n- ] ﬂdunP der all emelnen Formel V| zu erhalten: g
reagi eren 1110t mt elne er bi ndung der aligerneinen Fornmel R5-M worin M

ein Metall oid bedeutet, ls um ei ne Ver bi ndung der aligenel nen For nel
{VI zu erhalten: J ”S

~Sl o~~~ ~~Rs | 20 ) , [ CH2) ~~~~n- CNCH
20 B R 25 30 ei ne Ver bi ndung der '1%@??'9?% Formel VI mt einem

Reagens Y-X reagieren |iSt, w3 fo
Wasser st of f at om oder sin Gegenio

al I gernei nen Fornel V zu erhaltep?

si ne Abgangsgruppe und Y fU sin
ei ne Ver bi ndung der

is CH2) n-CHX R "\:
25
4V D)
30 "~ eine Verbindung der allgemeinen Formel VI mit einem Reagens Y-X reagieren I46t, worin X fUr eine

Abgangsgruppe und Y flr ein Wasserstoffatom oder ein Gegenion steht, um eine Verbindung der
aligemeinen Formel V zu erhalten:

35 : : _ RS
_ CHz)n—éHX
. 3
b l : \ R? .
40 . !’
R ‘R'
. 147)]

eine Verbindung der aligemeinen Formel V mit einer Verbindung der aligemeinen Formel i
reagieren |48t

50



%:Lg?renreiezelnsf?rggl 523/ 218t ei Egr 0Verb| Edl(.an)g ggrslalnfgg(raag: Egu ﬁﬂiﬁ“‘" “I" |I|| ||| I

M S 5 10 un eine Verbindung der a?| gerrel n‘en Fornmel la zu er haI ten R 25
oder B) eine Verbindung der allgeneinen Fornel |a odor ei aktives

Agqui val ent davon mt eoner Verbin- 30 dung der all gernenen For el
Il reagleren 14Bt, urn eine Verbindung der ail geneinen Formel |V zu
erhalten: 36 Ré :

RR 3 r4 N RYt 40

NR5%46 ~ ~ ~ ~ ~ ~ ~ ~~~ 4 eine
mt 95 -Mreagieren 111t, worin Rs
Ver bi ndl ung der all gerneinen Fornmel |a Xu erhalten, odor C) el ne
Ver bi ndl ung der aligerneinen Formal Il reduktiv alkyliert mt elner

Ver bi ndl ung der aligemei- nen Fornel X 50 65 49
10 (1T

er aligemeinen Fornel 1V
jgert ist, urn elne

um eine Verbindung der allgemeinen Formel la zu erhalten

15

: o RS
S CHy) réH-NhN@
20 R3 \ \_< N

R?

- rY. N\R,

25

(1
oder _
B) eine Verbindung der allgemeinen Formel 1l oder ein aktives Aquivalent davon mit einer Verbin-
30 dung der allgemeinen Formel Il reagieren 148t, um eine Verbmdung der aligemeinen Formel IV zu
erhalten:
. RS
3 3 o )—-\ R®
]
- | | CHp) a—C—N @
&-ﬁ"' b R3 ’ \—_g . N R’ .
N\ _g? 7 '
40 N -
R \R 3
LG LV

eine Verbindung der allgemainen Formel fV mit R5-M reagieren 148t, worin R® wie oben definiert ist,
um eine Verbindung der aligemeinen Formel la zu erhalten, oder
C) sine Verbindung der allgemeinen Formel lll reduktiv alkyllert mit einer Verbindung der aligemei- .
nen Formel X

60

56

49



5 10 worin f und g fir Zahlen von O bis 5 stehen, mt der ﬁm mmlm”“‘
g*3, 4 odor 5 ergeben muR, um ei ne Ver bi ndung der al i genei ne mn

erhalten: 15 CH2 -0

H2)1 (1 X) 25 eine Verbindung der a??%en9|nen Formel IX entschUtzt um.ei ne
Ver bi ndung der aligeneinen Fornel VI1l zu erhalten 30 -

It R-—~~~~ 35 40 ei ne Verbindung der allgeneinen Fornmel VIII mt einer

Ver bi ndung der al | genei nen Formel VI yonQenS|ert 45 _
ft3_ " ft~~~~t R X 50 (w )
um ei ne Ver bi ndung der all genei nen Foré?ﬁ%lo u erhalten 65 50 EP 0 345
808 Bl “(H2 §) * 10

(I b) und, falls gewnscht, eine Verbi ndfing der al | genei nen Fornmel |b zu

ei ner Verbi ndung der all genel- nen For lc reduziert: 76 RI 3.4 R2
7~~~~ 20 : R3 (cN12),
f O ' R R—~~-R 00

10

worin f und g flir Zahlen von 0 bis 5 stehen, mit der MaBgabe, daB f + g 3, 4 oder 5 ergeben mu8,
um eine Verbindung der aligemsinen Formel IX zu erhalten:

15

b | | (cHa) e :)‘—\ ~r* ’
smesoccul

20

CIX0

25 :
eine Verbindung der allgemeinen Formel IX entschiitzt, um eine Verbindung der aligemeinen Formel
Vill zu erhalten

30.
(CHa) ¢
~ mﬂ .
(CHy) ¢
&*‘_(,/ ({UERE)

" eine Verbindung der aligemsinen Formel Vill mit einer Verbindung der aligemeinen Formel Vil
kondensiert

?0 S VI

um eine Verbindung der aligemeinen Formel Ib zu erhalten
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25
Ver bi ndung der all geneinen Fornmel Vill mt el ner Ver bi ndunguwmgﬂ'“ﬁﬁﬂ@ Hﬁl
Formel X 30 kondensi ert, bi ndung der allg :
XAl zu erhalten 35 < :t 3 45 P ok aod E1
(X1'l') eine Verbindung der allgeneinen Fornel XAl reduziert und
deketalisiert, um el ne Verbindung der allgeneinen Fornel Xi zu erhalten: 50
65 51 EP O 345 808 1 RS * c L M SO05
R3 10 (XI) 15 ei ne Ver bi ndun Q0H, e ge e XI mt einer
Ver bi ndung der aligeneinen Fornel {11 kond N ei ne Ver bi ndung der
al i gemei nen Fornel Ic zu erhalten ol i RO und n wiein

\Mt gé\)\/EJn'sch E € SO

eutisch akz’%pt abl es

Anspruch 1 definiert simd, rhal t ene
Ver bi ndung der Formel 1 in
Sdur eaddi ti onssal z davon wird. 20 . Pharmazeutisches Mttel,
unf assend weni gst ens ei n& Ver bi ndbﬁng der AnsprlUche 1 bis 6, gegebenen-
fal |l s'%usamen nit ei nem pharmazeuti schen Tr¢tbyer und/ oder Adjuvans. 9.
Phar mazeuti sches Mttel nach Anspr uch 8 in Dosiseinheitsform geeignet zur
system schen bre ei nen rwirt seh L nen
phar mazeut | 5 SM g °"&? T Bt Sl vl SR AR g
der AFEsprUche 1 ' Ver f ahren zur Herstel | ung der pharnazeuti schen
~Mttel nach den Anspr Ochen 8 oder 9, wobei man weni gstens eine Verbi ndung
der "AnsprUche 1 bis 6 in elner zur system schef Verabrei chung geei gne- 30
iten Form vorzugswei se in Dosisei nhe feﬂgr;}b its |t 5gund

e

b%gébenenf alls in ei nem phar mazeut gerja . 11. Verwendung

V(r)]n wenni gst ens ei ner Veeri ndung de 05 \L (I S N rRI’—ler stel lung eines
pnhar mazeu- . % ?
R 4 N\
R 1
25 (lo
oder _
D) eine Verbindung der allgemeinen Formel VIl mit einer Verbindung der alilgemeinen Formel X
30 : kondensiert, um eine Verbindung der aligemeinen Formel XiI zu erhalten

' _ _ o/\&
a5 ' ' .

R
%0 _ ' | . R @ : R?
%!

45 - D

eine Verbindung der aligemeinen Formel XIl reduziert und deketalisiert, um eine Verbindung der '
allgemeinen Formel Xl zu erhalten:

50
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tischen Mttels zur Verbesserung ei nes unerwOnschten Depressi
bei einem Siuger 35 PatentansprUche fUr fol genden Vertragsst,ag f ”m
Verfahren zur Herstellung einer géeg Ridghagy der Formel | und pha
akzept abl er Sdureaddi - tionssal ze davon, 40 R _
R~K 50 (1) worin 55 . R und R2 unabhang| g vonei nander ausgew hit si nd
~unter Cl -4-Akyl oder Wasserstoff; R3, R4, Rs und R9 unabhangig

vonei nander ausgewahit sind unter Wassergfoff, Cl-4- AVkyl, G -4- A koxy,
Car banmi d, Hal ogen, Trifluornmethyl und \0-C, -4-alkyl, mt der MaBgabe,
daB R8 und RO nicht glelchzeitig ftr rstoff stehen k6nnen; 52

1111%1111211111111111111 EP O 345 808 B c

L M S AfO elnen CS -7-RYel os yl - oder -Cycl oal kenyl -Ri ng steht,
oder A fU (CH2)n-CH steht, wo 8 (2 ganze Zahl jvon 1 bis 3 und RS das
gleiche wie R bedeuten; und Re<ed~g{ unabhdngi g vonei nander ausgew hit
sind unter Vasserstoff oder Met hyl, odgr R6 und R7 s zusanmen fOr eine

Met hyq enbrl cke stehen k6nnen. dadurch Rgekennzei chnet, dal man A) eine
Ver bi ndung der ail genei nen For rrel 11: 10 _

[ dt 2) n-C2MR3 R X~~R2 t5~<¥L0 | 18 20 _ reagi eren
I 1Bt mt einer Verbindung der allgeneinen Fornel R5-M worin M e| n

Met alg oi d bggle YbBidunl "aek | aligemyéRbd IFBHaN S 32{9:% lﬁ%hﬁ&ﬁ“ﬁﬂ%ém ine .
erhal ten: Z@nddhsiert, um eindEVeSindliiy &r 3 Rigm QR & b5'sy ﬂ)ol pig! Nem
Reagens Y- Xpr @G vdé BAndpaldh 1 déffertisind, dnr S ne
w falls gewlinscht, eine so erhaltene Verbmdung der Formel | in ein pharmazeutisch akzeptables
Sdureadditionssalz davon tiberflihrt wird.
20

8. Pharmazeutisches Mlttel umfassend wenigstens eine Verbindung der Anspriiche 1 bis 8, gegebenen-
falls zusammen mit einem pharmazeutischen Tréiger und/oder Adjuvans.

9. Pharmazeutisches Miitel nach Anspruch 8 in Dosiseinheitsform, geeignet zur systemischen Verabrei~
25 chung an einen Sdugerwirt, umfassend sinen pharmazeutlschen Tréger und etwa 1 bis 500 mg
wenigstens einer Verbindung der Ansprliche 1 bis 6.

10. Verfahren zur Herstellung der pharmazeutischen Mittel nach den Anspriichen 8 oder 9, wobei man

wenigstens eine Verbindung der Ansprliche 1 bis 8 in einer zur systemischen Verabreichung geeigne-

30 ten Form, vorzugsweise in Dosiseinheitsform, bersitstellt, und gegebenenfalls in einem pharmazeuti-
schen Tréger aufnimmt.

11. Verwendung von wenigstens einer Verbindung der Anspriiche 1 bis 6 zur Herstellung eines pharmazeu-

tischen Mittels zur Verbesserung eines unerwiinschten Depressions-Zustandes bei einem Séduger
35 :

Patentanspﬂiche fur folgenden Vertragsstaat : ES

Yot |
KJ 1. Verfahren 2ur Herstellung einer Verbindung der Formel | und pharmazeutisch akzeptabler S3ureaddi-
tionssalze davon,

40 .
. o6 |
' A_" @
45 , RI. N R®
_ o N_rz k7
N
50 '
L4 B
worin
55 R' und R? unabhéingig voneinander ausgew&hit sind unter Cy—4-Alkyl oder Wasserstoff

R3, R*, R® und R? unabhiingig voneinander ausgew#hit sind unter Wasserstoff, C ~4-Alkyl, Ci—4-
. Alkoxy, Carbamid, Halogen, Trifluormethy! und Thio-C -4-alkyl, mit der MaBgabe daB R® und R? nicht
gleichzeitig flir Wasserstoff stehen kénnen;

52



Abgangsgruppe und Y fOr ein Wasserstoffatom oder sin Gegenio
ei ne Verbi ndung der aligeneinen Fornel V-zu erhalten: 40 umm"“nmml”"l :

CH~~~~~~ U2) n-4!:X 40~ ~ ~ ~~—~—~<gp2o Y5808 B¢ Se€i ne Verbindu

al i geneinen Fornel V mt einer Verbi ndsung der aligeneinen Fornel 11|

reagi eren lalt: 55 53 . EP 0 345 808 BL 5 ( Il I) 10 urn eine Verbi ndung
der al i gens fiiesineh @ +reGycloatkanyl- aloh@ly¢ieakedybRing steht, oder :

- A" Re 20  Afilr (CH;),-CH- steht, f t7 25

C la) oder v@jin epinegaries Bahhebndisceund &F Idgsegiiicha @iv FEmedeaten;kibd oder el n akti ves
Aqui val ent Fiaweé i wpabhéngigevonajeanir qusgewiig stid untal Wesseretoth eder Msthie bdet IRF und R7
reagi €r en FBRMMeQ filr aipp Metydenbrlska sigherikdnnent | genei nen Fornel |1V zu 30

erhal ten: Mdugh gekennzeichnet, daBman ~ ~ T ___ CHI) 40 (1) 45 ei ne
Ver bi ndung_ d&ke%0 Yegindung fenliegreiesn Feeret R5- M reagi eren 158t, worin R5 wie
oben definiert ist, urn eine Verbindung der all geneinen Formel |a zu

er hal Len, oder C) eI ne Verbindung der aligaimyphoegowormel 111 redukliv

al kyll'ert mt einer Verbindung &Jer nen Fornel X 50 55 54

R 1
15 \R
an
20 reagieren KBt mit einer Verbindung der aligemeinen Formel RS-M, worin M ein Metalloid bedeutet,

um eine Verbindung der allgemeinen Formel VI zu erhalten:

RS
26 CH3) n-—-(‘.HOH
R? \ p2
30 R \R'
14V B
. 36 eine Verbindung der allgemeinen Formel VI mit einem Reagens Y-X reagieren I8t worin X fir eine

Abgangsgruppe und Y fiir ein Wasserstoffatom oder ein Gegenion steht, um eine Verbindung der
allgemeinen Formel V zu erhalten:

W
40 8
CH3) n—CHX
.a’ .
2
) ;
N
45 R \R‘
"
50 eine Verbindung der allgemeinen Formel V mit einer Verbindung der allgemsmen Formel

reagieren 188t
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FCP} Ozgﬁfego\?oﬁlo bis 5 stehen mt der Ml gabe, Cdan + g 3“““(“}! I“““llﬂml\

-~ ergeben muB, urn eine Verbi ndung Pob@aei nen Formel | X zu erchalt eh:
20 CI X) 25 eine Verbindung der arl gerrel nen Fornel |X entschUtzt, um ei ne
Ver bi ndung der aligeneinen Fornel Vil zu erhalten 30

its (Cw2) 35 CUI!) 40 el ne Ver bi ndung der all genei nen Fornel Vil
mt elner Verbindung der aligeneingh Fornmel VAl kondensiert 48 60

Col'1) um el ne Verbi ndung der all ge en R®*I b zu erhalten 55 55 EP
0 345 808 B1 10 :

(I'b) sund, falls gewlnscht, eine \)ér | rdu g8l I geneinen Formel Ib zu

ei ner Verbi ndung der aligenel- nen \go'&rgl lc reduziert: 15 R-—~~~~ R
VS C itC) &
20 (1C) oder D) ol ne Verbindung der allgeneinen Fornel VIII mt einer

Verblondung der allgereinen Fornel X <1

um eine Verbindung der aligemeinen Formel la zu erhalten

15 ' ' R‘
' s _ R®
. . cu,)«-—éu-nj N @_n’
20 \ R? 4 ’
R Y
25 ' - (la) -

oder
B) eine Verbindung der aligemeinen Formel Nl oder ein aktives Aquivalent davon mit einer Verbin-
dung der aligemeinen Formel (Il reagieren 148t, um eine Verbindung der aligemeinen Formel IV zu

30 erhaiten:
R‘
| ’ h R |
) L__< R ]
xa——:—" '\_/' @ \ ? ' ;
40
«(aw
45 eine Verbindung der allgemeinen Formel IV mit R5-M reagieren I8, worin R® wie oben definiert ist,

um sine Verbindung der allgemeinen Formel la zu erhalten, oder
C) eine Verbindung der aligemeinen Formel il reduktiv alkyliert mit einer Verbindung der aligemei-
nen Formel X

50
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30 kondensi ert, um eine Verbindung der all genei nen For,
er halten S5~ o~~~ l!@”!ﬂ "l"l
it 45 g 7Y - o (XI 1) eine VelDdkn ] *

al i genei nen Fornel Xl | reduzi ert unﬁaé%ﬁ°ﬁeJ. siert, um eine Verbindung der
al | genei nen Fornel Xi zu erhalten: so 55 56 EP 0 345 808 BL OS51(Xl)
15 ~ eine Verbindung der aligenelnen Fornel XI mt einer Verbindung
der aligeneinen Fornel |11 kondensiert, samMei ne Verbindung der allgenei nen
Formel Ic zu erhalten, wobei die Synbm °b|s RO und n wie in Anspruch 1
definiert sind, und, falls gem()nsc erhaltene Ver bi ndung der
Fornels| in ein pharmazeutisch akze %s éhddltlonssalz davon
WberfUhrt wird. 20 2. Verfahren genaB Ans ruch 1, wobei A fOr einen

Cs-7- Cycl oal kanyl - oder- Cycl oal kenyl -Ri n® steht. 3. Verfahren geman
Anspruch 1, wobei AfW 25 RS - (CH2) n-CH 30 steht. 4. Verfahren
gengB Anspruch 1, wobel R6 und R7 ausgewedit si.nd unter Wasserstoff odor
Met hyl™® 5. Verfahren gemaB Anspruch 1, wobei R6 und R7 zusammen fOr ei ne

Met hyl enbr Ccke , sLehen 6 ve fahren enA An zur Fbrst? Iun

von: 1-[2- (1 "1 % Foibed Lol Bysbf By e st
1-[2-(1 Hind®® )ﬂb}" ] 2'4 e\%’"af'r TPUSFORE ﬁyl 2-pyridi nyl ) pi per azi n: 1
-[2- (45 H I ndol - 3- yI)ethyI] 4- (3 nethoxy 2-pyridinyl)-2- nethylplpera2|n

: . ) (cuz)‘
- Sosesc ol
20 (0"2)9

<(ax

25
eine Verbindung der aligemeinen Formel IX entschiitzt, um eine Verbmdung der allgememen Formel
Vit zu erhalten

N (CHy) ¢ R‘. y _R®
L e

35

N\, v
40 | eine Verbindung der allgemelnen Formel Vlll mit einer Verbindung der allgemeinen Formel Vii
kondensiert
% 'ﬁ';]!:I[:Ef_az
| R Rt
50 - Vil

um eine Verbindung der allgemeinen Formel Ib zu erhalten
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40 1-[2-(1 HIndol - 3- yI)ethyI] 5- ( 3- et hoxy- 2- pyr
R, 4R) - 2, 5-di azabi cycl o[ 2. 2. 1] hept an; [2 (1 lmﬂﬂ"ﬂ '“I”III””"‘
H I ndol - 3-yl ) et hylj-4-(6-chlor P SM pi perazin
1-[2-(1H I ndol -3-yl)ethyli-4- (6 ne xy- -pyrldlnyl)plpera2|n [2 (1
H | ndol - 3-yl ) et hyl ] - 5-(3-nmet hoxy-2-pyridinyl)-(1
S,48)-2,5-diazabicyclo[2.2.1 ] heptan; 1-[3-(1
H | ndol - 3- yI)propyI] 4- ( 3-met hoxy-2-pyridin 5p|pera2|n 45
1-[3-(1 Hindol-3-yl)propyl]-4-(6,H0thadel- p i ny, azin; 1-[4-(1
H | ndol - 3- yI)butyI 4- ( 3- met hoxy- &- pyri din i -[ 2- (1
H | ndol -3-yl )ethyl ]-4-(6-trifl uor/m 5--- [¥ra2|n 2-[2-(1
H I ndol - 3-yl ) et hyl | - 5- (8?2 -pyri |ﬁyl)-(1 ? '
S, 4S) - 2, 5-di azabi cycl o[ 2. 2 Sothfn; 2-[2-(1
H I ndol - 3-yl )ethyl ]-5-(6-ghNero-pyridinyl)-(1
R 4R) - 2, 5-di azabi cycl o[ 2%2. 1] heh‘tlan 50 1-[3-(1
H- | nWol - 3-yl ) propyl ] - 4- (6- trlfluoronethyl leyridinyl)piperazin 1-[4-(1
H | ndol - 3-yl ) butyl ] -4-(6-chl or o- 2- pyrldlnyl)plpera2|n -
H I ndol - 3-yl 6 tr or o ;
T3 (1 nggg fgg}ﬂ;ﬁ; o ]"%P'f%*a"#E ok AR 0 ob %’f%z Fiiep ozt
2-[3;(1 HIn - 3- ropyl] 5- (3-net hoxy-2-pyridinyl). (1
S, 4S)-2,5-di azabicyclo[2.2.1 ] heptan; 55 2-[3-(1
H- | ndol - 3-yl ) propyl ] - 5- ( 3- met hoxy- 2- pyri di n(y‘;) (1
R 4R) - 2, 5 di azabi cycl o[ 2. 2. 1] hepta;aunl
Tl - 3oyl ) et hyl } 4 (6 chi oro- 2. e MRV 277\ hy AYin: 1.[2-(1
F#Ind@l 3 yI)ethyI]-4-(4-triquor t hy] - i ¢ i perazin;
1-[2-(5-Methoxy-1 Hin Frt)( R nyI)plperaZ|n
57 EP 0 345 808 B1 - M S1
-12-(5-Fluoro-1 Hindol - yr] 4- (3 nethoxy 2- pyrldlnyl)plpera2|n
1-[ 2- (5- Met hoxy- 1 H-|ndd E;yl)- yhyl]-4-(6-chloro-2-pyridinyl)piperazin;
1- [ 2%( 5- Fl uoro-1 - Hindol - 3-yl) - eChyl ] - 4- (6¢d3! or o- 2- pyri di nyl) pi perazi n;
1-[2-(1 HIndol-3-yl)-ethyl]-4-(3-chloro-2-pyridinyl)piperazin; 5
1-[2-(5-Fluoro-1
T- I[ gd? 5- ﬁkﬁzﬂet \?élrtlmllduﬂg gef atllaén]:elln%r? ngmse; Up{ll'mitz elﬁé:'r\}e% ngé:/ g) ‘P ! gl grer%einen Formel X
H i ndol - 3- 'T°5'd g I"T' eipe Vgrb{"f"'I"FI '(ﬂ'"%%ef'ﬁ(} r°r§'°'p)§}'rzf’3 ﬁW) pi per azi n;
3-[4-[4-(6- Chloro_2 pyrldlnyl) 1 -piperazinyl]-1 -cycl ohexen-1 :
-yl ]-5-met hoxyi ndol; 3-[4-[4-(6-Chloro-2-pyrjdinyl)-1-piperazinyll]-
-cycl ohexen-1-yl]-1 Hindol; -
3-[4ﬁ[4-(6-ChIoro-2-pyridinyI)-l-piperaziny? Q- cycl ohexen-1-ylj-1

i ndol e-5-carboxam d; to 1-(2- t hyl -

+ i ndol - 3-yl ) -et hyl ] -4-(3-nmet hoxy-2-pyrid pi per azin;

\E-Z (5, 6- Di met hoxy-1

.Hﬁzc

H i ndol - 3-yl)ethyl]-4-(3- nethoxyal
1- (240( 5, 6- Di net hoxy-1 R?

H-i ndol - 3-yl ) et hyl | - 4- (6 chl or o- 2- py ' ) pl per azi n; -[ 3- (N—thhyl-
H i ndol - 3-yl ) - propyl ] -4-(3-nmet hox®- 2- pyrldknyl)plpera2|n

(didyl ) pi perazin;

45 - oD

eine Verbindung der aligemeinen Formel XIl reduziert und deketalnsuert um sine Verbindung der
aligemeinen Formel X1 zu erhalten:
50
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wr,

i ndol - 3-yl) - propyl]-4-(3-nmet hoxy- 2- pyrldlnyl)plpera2|n -(1

“ I ndol - 3-yl ) et hyl }4-(5-chl oro-2-pyridi nyl) pi perazi n; -[ N- Met hyl -

I ndol -3-yl)-ethyl]-4-(6-chloro-2-pyridin I)piperazin 1-[2-(5-Chloro-1

i ndol - 3-yl)-ethyl}-4-(3-nethoxy-2-pyridiglyl) pi perazin; 20
2-(5-Chloro-1 Hindol-3-yl)-ethyl]-4 - chl oro- 2-pyridi nyl)pi perazin; 1
(5-Chloro-1 Hindol - 3- yI) '

yI]54 (6-trifluoronethyl-2-pyrldinyl

ndol - 3-yl )ethyl J -4-(3-net pd

6-

[

-[3- (N Met hyl -|[3H(i5nglotofoyll) propyl ] - 4- (6- chi or 0-2- pyri cnm!ﬂm“m“ﬂmm“‘
1-[2
2

i ndol - 3-yl) - propyl }4- (6- chl or o-gp g3 gy ) Pi per azi n; - B3- (¢5- Fl ubro® 1
[

perazin; 1 -[2-(1 . _
i di nyl)-2- nethyl-piperazin;

4 Hindol -3-yl)ethylj-piperazin;
?3 nethoxy 2#pyri di nyl) - pi per azi n;

[
2-
h
I
- ( Chloro 2-pyridinyl)-1 -[2-(
- 6- Met hoxy-1 H-indol - 3-yl)
1-13-(1 R

f - 3- yl) - 3- nethylpropyl} 4- (6 cm(}C)Z pyridinyl)-piperazin; 1-[3-(1
| - 3-yl)-3-net hyl propyl } - 4- (3 met hoxy- 2- pyri di nyl ) - plpera2|n 1

6- Di net hoxy- 1 x1)

-3-yl)ethylj-4-(6- trlfluoronethyl 2- pyrldlnyl)plpera2|n

n
4- [151 (6- Cling"veroRmiy béH sMgérieinbn FoRkdi 38 | Y biderLverbiXduhd BX Silerhein
} - 5- 1 UOT Qonberdeit/ 40 bino Ferbiadrl oK digghnaiFeh REHST e ermsingn, Forpel i
ndol - 3- y| AP ey wib irPANBEIGENZT dblinibtyshidparal or i d; 30

’\4_\(/6 Chl or o- Balipygewisany | efne 1so] @hditdncHvérbittivhg Jey F&rﬁélolpw ginr Bhdmézbo{isctpblaéﬁt% n;
7.7 Ver f ahr e Réurendditiimsstzelabonitigertihm eisd. phar nezeut i schen Mttels, wobei nan

weni g8t ens ei ne Verbi ndung gemaB den Ansprl~chen 1 bis 6 in einer zur

Ver abr ei #hetahracegak fArsarutot. iwobes Adir teinere £ -4 -Cycleatkedye mdef- Syticalkanyi-gag stevten i n
ei nen pharmazeutischen Trager und/ oder Adjuvans. 36 & Verfahren zur

Her st el | &ingeedtrRagemptifrsaneiit webgh8MrM t t el s nach Anspruch 7 in

Dosi sei nhei tsform geei gnet zur system schen Verabrei chung an si nen :
SaugeFVArt, wobei -man ei nen pharmazeuti schengTrager mt etwa 1 bis 500 ny
von weni gst-ens ei ner Verbi ndung gemAB den A@sprlchen 1 bis 6 vermscht. 40
Pat ent anspr Oche fUr fol genden VertragefbpatCHER 1. Ver bi ndung der For nel
und pharnmazeutisch akzeptabl e Sl ureadditionssai ze davon, 45

f6 RMft SQprr~ RAX 55

(1) worin 58

4. Verfahren geméB Anspruch 1, wobei R® und R7 ausgewZhit sind unter Wasserstoff oder Methyl.

2-
ndo
ndo
(5
do

igwiﬁilthiﬂé?iiiil

|
|
[ 2-
I
-[
|
[

) 5. Verfahren gem#B Anspruch 1, wobei RS und R’ zusammen flr eine Methylenbriicke stehen.

35 '

_ 6. Verfahren gemiB Anspruch 1 zur Herstellung von:

N 1-[2-(1H-Indol-3-yl)ethyi]-4-(3-methoxy-2-pyridinyl)piperazin ;

W, 1-[2-(1H-Indol-3-yl)ethyl]-4-(3-trifluoromethyl-2-pyridinyl)piperazin ;
1-[2-(1H-Indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)-2-methylpiperazin ;

40 1-{2-(1H-Indol-3-yl)ethyl]-5-(3-methoxy-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptan ;
1-[2-(1H-Indol-3-yl)ethyl}-4-(8-chlor -2-pyridinyl)piperazin ;

1-[2-(1H-Indoi-3-yl)ethyl}-4-(8-methoxy-2-pyridinyl)piperazin ;
1-[2-(1H-Indol-3-yl)ethyl}-5-(3-methoxy-2-pyridinyi)-(15,4S)-2,5-diazabicyclo[2.2.1] heptan
1-[3-(1H-Indol-3-yl)propyl}-4-(3-methoxy-2-pyridinyl)piperazin ; ;

45 1-[3-(1H-indol-3-yl)propyl]-4-(6-chloro-2-pyridinyl)piperazin ;

1-{4-(1H-indoi-3-yl)butyl}-4-(3-methoxy-2-pyridinyl)piperazin ;
1-[2-(1H-Indol-3-yl)ethyl}-4-(6-trifluoromethyl-2-pyridinyl)piperazin ;
2-{2-(1H-Indol-3-yl)ethyl}-5-(6-chloro-2-pyridinyl)-(1S,4S5)-2,5-diazabicyclo[2.2.1] heptan ;
2-{2-(1H-Indol-3-yNethyl}-5-(6-chloro-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptan ;

50 1-[3-(1H-Indol-3-yl)propyl}-4-(6-trifluoromethyl-2-pyridinyl)piperazin ;
1-{4-(1H-Indol-3-yl)butyl]-4-(8-chioro-2-pyridinyl)piperazin ;
1-[4-(1H-Indol-3-yl)butyl]-4-(6-trifluoromethyi-2-pyridinypiperazin ;

1-[3-(1 H-lndol-3-yI)propyl]f4-(4-trifluoromethy|-2-pyridinyl)piperazin ;
2-{3-(1H-Indol-3-~yl)propyl}-5-(3-methoxy-2-pyridinyl)-(1S,4S)-2,5-diazabicyclo[2.2.1] heptan ;

55 2-{3-(1H-indol-3-yl)propyl}-5-(3-methoxy-2-pyridiny!)-(1R,4R)-2, S-diazabicyclo[2.2.1] heptan ;

1-[2-(1H-Indol-3-yl)ethyi}-4-(6-chloro-2-pyridinyl)-2-methylpiperazin ;
1-[2-(1H-Indol-3-yl)ethyl]-4-(4-trifluoromethyl-2-pyridinyl)piperazin ;
1-[2-(5-Methoxy-1 H-indol-3-yl)-ethyi]-4-(3-methoxy-2-pyridinyl)piperazin ;
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EP O 345 80881 *

R2 unabhangi g vonei nander ausgewahlt sind unter C -4 Al kylmmmlu " IUII'
Wasserstoff; R3, R4, R8 und R9 EP E%vonel nander ausge

Wasserstol f; Cl-4-Akyl, G -4- koxy, rbam d, Hal ogen. Trifluornethyl
und Thio-C, -4-alkyl, mt der Mfl gabe, daB R8 und R9 ni cht gl eichzeitig
f1r Wasser stepfis-Btds aninldH3998thy1H4-(3-methoxy2-plddinfipiperazifb - 7- Cycl oal kanyl - oder
- Cycl oal kenyi-peki-methsid-aRlindolcssi@FrethiN]-B-(8-chickd-B2pyriditytipipsdasihiy , wWorin n ei ne ganze
Zahl von 1 bi-[2-(BFiugiel1HRindal3s1)gihgl-€Behiolo-grtidilggpipatdzeny; und Rr und R7
unabhdngi g vieiR€iHaladutta-yl)-athykre@ichibro-2pyiidhy piteeazin\Vasser st of f oder Met hyl, oder
R6 uad R7 zustwBuord-Ui-indeldeiHetby R4 (6ariflvorométhyl-2pedvigwi)dimragien. 10 2. Ver bi ndung
nach Anspr uchi245-Melbexyi Hivdplzk vi)esithy G- (Eigflupro@pthy i@y idimbireraziar -

-Cycl oal kenylaanf‘h -ChtogorR-pyridinyl)-tupinerrzifl ey clabrxen- ik pmetberyindolworin A fUr 15 R5

- (CH) a- cl4dh C"'°’° 2yidinl-1-niperazipgl bevslgbargn- b HHrd br uch 1, worin -R6 und
R7 ausgew-hlat[“"T ?eF?V" )s1e‘?' ¥']'b?}'6't°h ]‘H'5d°'° REAU9INUNg nach
Anspfluch 1, 1' ‘3’ yl 4_(3methoxy py" m’s J:r%;}ercke st ehen. 25 6.
verbi ndungen, I-'4 yet o -2 in |)ﬁ| razi )
1-[2- (I H 1 ndg6: f aﬁlﬁ, ? d‘ Niperazin; 1-[2- (I

H- | ndol - 3-yl,). L4 i pi perazin; 1 -[2-(l
H | n%ol 3-vyl g’ﬁgﬁfgﬂ 'Pé‘ao iy -)6 y1 pi perazin; 1-12-(1

H | ndol - 3- y|1)[§I(éJM RH- aamji%m?«@mh@uyw y)na. yl)p.perazm

RAR) - 2, 5- di azialeireimdol-siazoty EHRIRS-BPyiridigi)piperazin ; -

(A | ndol - 3- y | )12y Wbthy1A HlifBord ¥ Isthyt)-A-(@dHIdrél2- awdw)pwaaat n, 1- [2-(1

FMhdol - 3- y | )24 gHidro-AH-(nBoH3wyt)amiyly4-B-ristiokl2-pyHdinpjpiperasia  n; 1-[ 2- (1

H- | nabol - 3- yl1)He4gdgtidre-BH-(nBolIant)lothyl)4-B-chipro-Xpyrigihy))pipekazin ;

S, 4S) - 2, 5- dlta2<¢gHChiore i idjn@ol-2-yl) efhylhe(Sttativprorhethyi-3-pyrdinylpiperazin ;
H | ndoI 3- y 1 ylg(1bidydo)-3-gheftal n%(ﬂmﬂrywmdmmrmtwbplpGM| n; -[3- (I
H | ndol - 3- yI4(Ch ly’rzfpytldw(y@JdZﬂGchﬂwZv mrmmha hyipiperagiz i n; 35
1- [4-(1 H—I ridé‘ls oy Whipgal-g-yly stp ﬂlﬁ@ﬂvﬁwg f‘Y')cH'R?SﬁF)’pl perazin; 1-[2-(1
H- | nffol - 1) p °1 v %‘ VPRI c{Breniongr Pfldfﬁy'?‘("ﬂ?’?f;ﬂ ) pi perazin; 2-[2-(1
H- | ndol - 3 ) Pgok-gyl %‘"‘ehv'e'ffgly'lz':( y _trtiaf‘go y 2 V2 gm ;Z;lf;plpemm. -
aﬁﬁéofg |3 Ry .d?m ﬁ cle e |F5-fluoro-1H-indol ;
R 4R) -2 5. )(;i mﬁka[ | | - % piperazine~-hydrochiorid ;
H- | ndol - 3- yI PI tor omet] {/1 - 'P'P?f?zr'ﬂll ) pi perazin; 40
1 -(1-L 1V$'|‘fah|’39(}lnr ﬁer&&%%’%ﬂ‘g Ftﬁm(ﬁetﬁi her Qd’t?efspyl%efj aY lwo RS ae?de“/er&ndh&g"’ (1
H-1 ndol - 3gamalidh Xhshritnedna-vid @ ih leine 2Wdr |chang@65|brmdﬂ%mm'd@gebenenfalls
aufgenommen in einen pharmazeutischen Triger und/oder Adjuvans.
385
8. Verfahren zur Herstellung eines pharmazeuﬁschen Mittels nach Anspruch 7 in Dosiseinheitsform,
- - geeignet zur systemischen Verabreichung an einen S3ugerwirt, wobei man einen pharmazeutischen
(Y Trdger mit etwa 1 bis 500 mg von wenigstens einer Verbindung gem#8 den Anspriichen 1 bis 6
vermischt.
40 .
Patentanspriiche fiir folgenden Vertragsstaat : GR
1. Verbindung der Formel | und pharmazeutisch akzeptable Sﬁdreadditionssalze davon,
45 R
M\ R®
Q@
R: \ R’
50 \ 2 H
N
R \R’
8 ' 4%

worin
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w

NN

2,

o

azabicyclo[2.2.1 ] hejpggs &3

) propyl ]-5-(3- rrethoxy 2 pyr |nyI) (1

azabicyclo[2.2.1 heptan; 1-12-(1

'\16d RAInkbhangigvonbihandes adsgpwinit dmmydtér-(R-Mkyhgdepwpstﬁn 1-[2-(1

VA3, BY, IR} | gnd4R3( dnabhéngip Lyomeinaedeh piisg@wibip rsind i untet Wasgeestalfz Cns-Akyl, Ci-s-

5 Met Wtk Carbanidicigloge@, Yiifluoratethyll und Zhig-S: wrestkibloniy dor-Miapgabeli dag IRf pndh® micht n;

( 5- FI wisichzeitig i iWagssirstf-sjahgn idinpap) } 4- ( 3- net hoxy- 2- pyri di nyl ) pi per azi n;

- (55- I\/Etﬁms Cpgrqvegwkasv'wdﬁt@vﬂ%kgnv!tﬂ'(‘wsstem|qqpro 2- pyridinyl) pi perazin;
"(CH-¢ or o-

i ndol - 3- y{o§n @P'nw 2942‘1"6"°6H|‘°8r3d‘"2 Rfo??ﬁ q;h'mr% Yvﬁeﬁ’qutzr' ipnd g

| ndol - 3- y1 )" hENGIGvopginageey ft gind priiglf pler Mettyly odes RE-upd, G- |
| Edgl 3- I?I’ amg‘[eﬂ&'f'“ﬁMsgyI?'IbI“Fﬁﬁsgﬂﬁg 4y pyrFﬁgl nyl ) pi peraZ|II1 1 °
Cor "5 Sk pe A oA TR SBS T B e
4- 6\EIBIn9u nﬁc,p@/ébrgéhryymmjmg; perazinyll-1 - cycI ohexen-1

0

o]

-[4-§

5- net hoxyi n

- b (

ol; 3-[4'[4-(6-Chloro-2-pyridinyl)-1 R
;

5

IRSSI R SBII 175 (5 ot hoxy. S”EIIIL{ it ”II“IIIII[]]IIIIIII“IIISI Il
%* [ *

I

I

Q.‘< Q.__

| -
-2.
oI

‘i

1 Hi
1 H
5-
3-
5-
3-
- 3-

Nwﬁaaaa@w

i@gwiﬁliig??éllﬂi

'O::-b -I>3

6- Chl or o- 2- pyri di nyl ) - 1- pi per azi nylg-l -cycl ohexen- 1- yl]-1
I )
azinyl]-1-cycl ohexon-1-yl]-1 I:l-lc)q I-eels-car boxam d; 1
N) - Met hyl -1 Hindol -3-yl)-ethyl]- (Ié nmet hoxy- 2- pyri di nyl ) pi perazin; 1
, 6- O met hoxy- 1
i nded - 3- ytehtet hyl } - 4- ( 3- met hoxy- 2- pyri di nyl ) pi perazin; 59 I
11111211211211211121212112111111 EP O 345 808 Bl o L M S
[ 2- (5, %- qulﬂggm)@chlmspruch 1, worin R® und R’ ausgewihit sind unter Wasserstoff oder Methyl.

i ndol - )ethyl ]-4-(6-chl oro-2 ridinyl)piperazin: 1 -[3-(N Methyl-
ol 5. YRR S A R wmﬂwwedwmemmkg Zofes ( Ko Nt iyl -

I S R B e 8
3-(5-F uoro1- _( 3?'1" g 3 55 "dl _2me pl r%nf)yrl di nyl') pi perazin;
-[2-(1 HIn { =4a L Da 1 ' b

- [ 2- [N- Met hy. 2( ggI?i 111321( ot 3"; 3, r'o "I?"’?‘II‘II%IIIIS%. per azi n;
2-( Ylade-mb y2pyr|d|nyl)p|pera2|n 1
2- (2 5- Chl or Or-hifhi- mmy&awm@mmy. . (.&nquIISstslz Saidysbicytidiy/d. 1) Rbgtay 2zi nu 10
I

, p

N_ —_—— —p— —

=T

(
5- Chl orof.g_(hh i
- [ 2- ( 5- Chl of-B«(iH-iddI-39Mdropyi1Wl(3-methoxy-2-pyridinyl)piperazin ;
yl J- 4- ( 6- t 1-i3f(1 umE B DfHyH-3-(@dhiorsi2-pyidihaipperaad i n; 1 -12-(1
nded - 3- yl ) eliH-ihdel-8-y iyl (B-ovstiod -2y tidicid)pipdrazinl - et hyl - pi per azi n;
6- Chl or o- 212y TH-tddav3lyDettyl)-4f(@trifliGoramsthyR¢yyridingHipiperdan - 3- vl ) et hyl | - pi per azi n;
6-
(1
40

FRPL PR LTTEFR

th
|
- (

Met hoxarR241Hindak@wl)stiBAlpHG-chidrdr@-pyridibylf-G S 482 Fodiazaificyplgi2i2di meplap s pi per azi n;
H- | n ol Bi-ipo-3:3etenlin Spyidiny|-6 RSRI-5-dlazabieygiol2 Ydpsenpi per azi n;
1-{3-(1H-In dol-3-yl)propyl]-4— -trifluoromethyl-2-pyridinyl)piperazin ;
1-{4~(1H-Indol-3-yhbutyll-4-(6-chloro-2-pyridinyl)piperazin ;
1-[4-(1H-Indol-3-yl)butyl]-4-(6-trifluoromethyl-2-pyridinyl)piperazin ;
1-[3-(1H-Indol-3-yl)propy!}-4-(4-trifluoromethyl-2-pyridinyi)piperazin ;
2-{3-(1H-Indol-3-yl)propy!]}-5-(3-methoxy-2-pyridinyl)-(1S,48)-2,5-diazabicyclo[2.2.1] heptan ;
2-[3-(1H-Indol-3-yl)propyl]-5-(3-methoxy-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptan ;

45 1-[2-(1H-Indol-3-yl)ethyl}-4-(8-chloro-2-pyridinyl)-2-methylpiperazin ;
1-[2-(1H-indol-3-yl)ethyl]}-4-(4-trifluoromethyl-2-pyridinyl)piperazin ;
1-[2-(5-Methoxy-1H-indol-3-yl)-sthyl]-4-(3-methoxy-2-pyridinyl)piperazin ;
1-[2-(5-Fluoro-1H-indol-3-yl)-ethyl]-4-(3-methoxy-2-pyridinyl)piperazin ;

- 1-[2-(5-Methoxy- 1 H-indol-3-yl)-ethyl]-4-(6-chloro-2-pyridinyl)pipsrazin ;

50 1-[2-(5-Fluoro-1H-indol-3-yl)-ethyl}-4-(6-chloro-2-pyridinyl)piperizin ;
1-[2-(1H-Indol-3-yl)-ethyi]-4-(3-chioro-2-pyridinyl)piperazin ;
1-[2-(5-Fluoro-1H-indol-3-yl)-ethyl]-4-(B-trifluoromethyl-2-pyridinyl)piperazin ;
1-[2-(5-Methoxy-1H-indol-3-yl)-ethyl]-4-(B-trifluoromethyl-2-pyridinyl)piperazin ;
3-[4-{4~(6-Chloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1-yl}-5-methoxyindot ;

§5 - 3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1-y{}-1H-indol ;
3-[4-{4-(8-Chloro-2-pyridinyl)-1-piperazinyi}-1-cyclohexen-1-yl}-1H-indole-5-carboxamid ;
1-[2-(N)-Methyl-1H-indol-3-yl)-ethyi]-4-(3-methoxy-2-pyridinyl)piperazin ;

- 1-[2-(5,6-Dimethoxy-1H-indol-3-yl)ethyl}-4-(3-methoxy-2-pyridinyl)piperazin ;

o

HI—‘-h

[ 2-
\pa
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i—l—S ndol - 3-yl )-13: Ergt §1)1/I propyl - 4- (3- met hoxy- 2- pyri di nyl ) - pi peH”IIH"I"]III" "I'””",
I—IE ndol - 3-yl )ethyl ]-4-(6-trifl uoron‘etﬁ;s/?aa pyr| di nyl) pi per azi n;

-[4-(6-Chl oro-2-pyridinyl)-1-piperazinyl]-1 -cycl ohexen-1
yl J- 5- f | uor o-{2(5le-Dirneliihy-14-ntE-3GNbtYIIoR B-RBHE-DRytinghamsrazli Nyl ) -1 -[3-(1
H-i ndol - 3- y| Y{io-(ivdthyi-pi-peci-azyi-pepyiy4@awtiony2-plrididyhpipersd Or 0- 2- pyri dinyl)-1
-[3- (1 H i ndoii3-@-Méthybt kpridlB-yB-proptiid 6-chibrprpadinypiptidazin.; Ver f ahren zur
Her st el | ung d&€3-(5\Fimotot 1hidndatieyl)-meny 4 dichiofspyridioyiipiperdzij s 6, dadurch

I
2- (5, 6-D net hoxy-1
in

3-[4

-yl

[

gekenhzei chndd3-Gdverorttrindaly3-di-mepyNd+(Iinettxpg-periinybrigegeinei nen Formel |1: 25
CH2) n- CO2H 3d7- N‘_' indol-3-yl)ethyl]-4-(Sichipro-2Pgridinybpipeeazion | 1Bt nit ei ner Ver bi ndung
der al i genei h&L ’PY#P”RSQ"MY')'QBY'I +hGighlgiorR-pvtidinypiegratinedeut et , urn el ne
Ver bi ndung d¢ 2"@1 hS'ﬂb?tWT*(wetﬂerV@rmm-mv@wperzzm
- wvr"* *"%?J i .mm SR S a0 x (1
i ) : Wor i
o géhomen HETTL -«~ | DA 1 o cagent o ot

ei- ne Ver bi ndu_m,

?o- din thox dg‘g% ethyl pey;
urn eine Ver 6y ¥Mdl ten: 56 60 IR 5 10
lpt 0,2 fﬂ 4 "dml"B%ferV 'bi ndung der

l) > oro- -pyhi
al | gegrei nen Ffvi(ﬁTﬁ‘-indJ)l 3 yl)famyf& ﬂ]— 3H -2- -plperazm
it 25 1-[2-(5,8-Dimsethoxy-1 H-mdol-a-yl)ethyl]-4-(6-tr|ﬂuoromethyl-2-pyr|d|nyl)plperazin ;
_ _ 3-[4-[4-(6-Chloro-2-pyridinyl)-1-piperazinyl}-1-cyclohexen-1-yi]J-5-fluoro-1H-indol ;
'».,,v © - 4~(5-Chloro-3-methoxy-2-pyridinyl) -1-{3-(1 H-indol-3-yl)propyl]-piperazine-hydrochlorid ;

4-(6-Chloro-2-pyridinyl)-1-[3-(1H-indol-3-yl)propyl}-2-methyl-piperazin ;
20 . .
7. Verfahren zur Herstellung der Verbindungen nach den Ansprlichen 1 bis 8, dadurch gekennzeichnet,
' daB man
A) sine Verbindung der allgemeinen Formel (I

26

CH3z) n—CO2H
a’
\ R?
30
R 1
<10
38 .
reagieren 48t mit einer Verbindung der aligemeinen Formel R5-M, worin M ein Metalioid bedeutet,
. um eine Verbindung der aligemeinen Formel VI zu erhalten:
N\
. 40 . . a’ .
3
R 2\ a?
45
R 1
Iy

50

eine Verbindung der allgememen Formel VI mit einem Reagens Y-X reagieren 13Bt, worin X fir eine
Abgangsgruppe und Y fiir ein’ Wasserstoffatom oder ein Gegenion steht, um eine Verbindung der
allgemeinen Formel V zu erhalten:

. 65
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um ei ne Ver bi ndung der all geneinen Fornmel la zu erhalten

i‘«;t 40 oder B) eine Verbi nijbﬁgRg;r g;b'gggg% ;ﬁﬁ%rm 11 ode m\m\uﬂng‘wm‘“

Aqui val ent davon mit einer Verbin- dung der allgemeinen Forngl 1]

reagi eren WA t, um ei ne Verbindung der allgeneinen Fornmel |1V zu erhalten:
46 Rd 0O ' Rt 50 s - C-{HO
orCG-Nit U5b5 QU ei ne Ver bi ndung der all mal nen Fornel IV mt R5-M
reagieren 1dBt, worin R5 wie oben defi ffi@=nrg¢HX um ei ne Ver bi ndung der

al I genei nen Fornel la zu erha?s o4 C) eine Verbindung der all genei nen
‘Fornmel® I Il reduktiv alkyliert m £t bi ndung der aligenei- nen Fornel
X50 0 10 : {HC) f (.CH2)9 (X
15 worin f und g far Zahlen voh™ O bis Bysstehen, mt der Ma~gabe, daB f + g
3, 4 oder 5 ergeben muR, um ei ne Verbi ndung der al Lgenei nen Fornel |X zu

erhal t 20 30 eine Verbindung der aligeneinen Formel |X entschUtzt, um
ei ne erbl ndung der al |l genei nen For el ‘W1 zu erhalten Rd v
=(CH ) ) \, < H2) | |

eine Verbindung der aligemeinen Formel V mit einer Verbindung der aligemsinen Formel in
reagieren 148t
15

- 00

<N

25 .
um eine Verbindung der aligemeinen Formel la zu erhalten

“ S 0acH
cHy) —Ch-N N ,
3 N
R { \—( '
35 : : N
R W

<1

40
oder
B) eine Verbindung der allgemeinen Formel It oder ein aktives Aquivalent davon mit einer Verbin-
dung der allgemsinen Formel ill reagieren I&8t, um eine Verbindung der aligemeinen Formel IV zu
erhalten:

45

50 ) CHz).‘r—'C— _g s
@ ) ;

C(iw

56
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40 < 45 ei ne Verbi ndung der all gerneinen
Formel Vil mt einer Verbindung der aligeneinen Fornel VII kt““ﬂ'ﬁ I “ ||H“|
R-~~R 55 EP 0 345 808 B1 Vi oS
Ver bi ndung der all geneinen Fornel I'b zu erhalten 62 EP 0 345 8 "Bl

*» C L M S * und, falls gew anscht, eine Verbindung der

al i ger nei nasineParbinalingl der ZligeradinedrFoivet Vi mitiBTIY rebgibren IEBY @oimemRS- wié) Stbn ldefinialist,| C
reduzi ert : ubrbeibverraiungYer aligameinéarfoimutiiang edigten,akdergenei nen Fornmel Vibl mt
“ei ner Ver biG)ing Yerbihdungaret glgampeimeprFofmmt Hgbdultivikyliert mit eindt Vadipthaigeaiet gligemei | ne
Ver bi ndung ngeFormel yer ei nen Fornel Xl| zu erhalten R - "~RI (CHO/ 35
Sk~~&~~~~~ R 25 COXII) eine
Ver bi ndung der aligeneinen Fornel XIl reduziert und deketalisiert, ur ein
Ver bi ndung der aVl genei nen Fornel XI zﬁ’éwhalten 60 56 63 EP 0 345 808
Bl M S 10

R (XL) 15 ei ne Ver bi ndung d?P ? ge gfn Formel Xi mt el ner
Vérblndung der al i genei nen For el ~k“pden 2rt, urn eine Ver bi ndung der
al i genei nen Fornel Ic zu erhalten, die Synbole Rl bis RO und nwiein
Anspruch 1 definiert sind, und,

15 X

worin f und g fiir Zahlen von 0 bis 5 stehen, mit der MaBgabe, daB f + g 3, 4 oder 5 ergeben mus,
um eine Verbindung der allgemeinen Formel IX zu erhalten:

senber

ax

20
25

30
eine Verbindung der allgemeinen Formel IX entschiitzt, um eine Verbindung der allgemeinen Formel
Vill zu erhalten :

35

.. | s ?;_\ : R; |
- Y, | °=<Z cHz: ’}N\_{@ R '

40
VILD
46 eine Verbindung der aligemeinen Formel Vill mit einer Verbindung der allgemeinen Formel VI
kondensiert :
50 \ R:
. N\ .
R | R?
I

um eine Verbindung der allgemseinen Formel Ib zu erhalten
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~ . einer Verbindung der Ansp?lgc

_ falls gewOnscht, eine so erhaltene Verbindung der Fornel | |
ei n pharmazeuti sch akzept abl es Saur eaddi t onssal z davon Cbeernl mllm “Mlnlll
8. Verfahren zur Herstellung eine B%gﬁsﬁtischen Mttels, !® ! g
weni gst ens ei ne Ver bi ndung der AnSp is 6 in einer zur Verabreichung
geei gneten Form bereitstellt, gogebenenfalls aufgenom nen in einen

phar mazeuti schen Trager und/oder Adjuvans. 25 9. Verfahren zur Herstellung
eines pharmazeuti schen Mttels nach Anspruch @6éin Dosi sei nheitsform

geei gnet zur system schen Verabreic 3n ei ren S-ugerw gé, wobel man

ei nen pharmazeutischen Triger mt iy X Weni gst sns ei ner

“Ver bi ndung der Anspriche 1 bis 6 VX naocsH;S'ltg-Hés ! lueng’e\slogh;\/re%g:b?ngo.

tischen Mttels zur Verbess uner wl nsch&®n Depr essi ons- Zust andes
bei ei nem Sauger. Revendlc evendl catl ons pour |les Etats contractants
sul vants: AT, BE, CH DERFR GB,'\,I, Li, LU NL, SE 35 1. Conpose de
formul'e | et les sels d addition d®un acide @lar naceut i quenment accept abl es
de celul-ci. R ~~~~~~~~ i XRQ R 45 It ob 50

Rl et R2 sont ind~pendamment choisis parm un_alkyle en Ct-f ou .un . .
hydr ogene; R§"d'£ﬂs PYYnE. pige Yeyhipdung, der Algrmeiopi Rarmelil psginer NerPirgung SorAjefShbne,
un al kyl e en "paFomeligfeduziett, sy "en &t -4, un carbanide, un hal ogbne, un
trifldfv)rorrrthyle et un thio-alkyle en Ct -f, avec la condition que Rs et R9
ne peuvent pas 8tre tous |es deux un hydrogbre® en none tenps; A est un
&g_%glhe cycl oal cényl e, ou cycl oal can caR) - QU 65 s A est 64 5
0 est un entier de 1 A 3 et Rs(est ident e @’f—% et R7 sont

i nddpgpdanment choi si s m un h ne, Uun\n6yhy u R6 et R7 peuvent
Otre pris ensenbl e com&_a’trj tgsﬁéﬁ%. 2. mibsa R on 1 a |
revendi cation 1, ou A est cl ¥cl oal cényl e Rou cycl oal canyle en Cs -7
10 3. Conpose selon la r norcawni on 1, ob A est R5 65 :

(CH2) n--CH. 4. Conpose selon |akfevendication 1, ob R6 et R7 sont choisis

parm 2ein hydrogene ou un nethyl e. oy
oder ) .
D) eine Verbindung der allgemeinen Formel VIl mit einer Verbindung der aligemeinen Formel X
30 kondensiert, um eine Verbindung der aligemeinen Formel Xl zu erhalten

35

© Xtin

eine Verbindung der aligemeinen Formel Xl reduziert und deketalisiert, um eine Verbindung der
allgemeinen Formel Xl zu erhalten:

50
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. 20 5. Conpos6 selon |la revendication 1, ob RG et R7 sont pri
comme .un pont nethyl ene. 6. Corrposes sel on la revendicati on 1Dmmmﬁ)m""|'””“,
H-indol - 3-yl ) et hyl ] -4-(3-nbt hoxyg if]b‘?y_g_l)plperazme

H-i ndol - 3-yl ) 6t hyl ] - 4-(3- trlfluororret pyri di nyi) pi por azl ne;

13[2-(1 H i ndol - 3-yl )6t hyl]-4-(3- nﬁthoxy 2-pyridinyl)-2- nethylplpera2|ne
1-[2-(1 Hindol-3-yl)6thyl]-5-(3-ndthoxy- 2- pyrldlnyl) (1
R, 4R) - 2, 5-di azabicyclo[ 2. 2.1 ]heptane 1-p2-(1

H-i ndol - 3-yl )4t hyli-4-(6-chloro-2-pyrigisyl)-pi perazine; 1-[2-(1

H | ndoI-3-y|)6thyIJ-4-(6-rrethoXy-2-py yl)-pi perazine; 1-[2-(1

H i ndol - 3-yl ) ot hyl ] - 5- (3- m~t hoxy- 2- pyr yl)-(1

S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1,4 heptang;, 30 [ -(1

H i ndol - 3-yl ) propyl j 4-(3- m-t P Py |d|pyl)p|pera2|ne -[3-(1

H i ndol - 3-yl ) propyli-4-(6-chlor Ryt nyl ) pi pdr azigne; -[4-(1

H- i ndol - 3-yl ) butyl ] -4-(3- ngt hpKy- -pyﬂldlnyl)plp razi ne; -[2-(1

H i ndbl - 3- yl)6thyl]-4-(6-trif uoronethVI-Z pyrldlnyl)plpora2|ne 2-[2-(1 ‘

Hindol -3-yl)ethyl }5-(6-chloro-2-pyridinyl)-(1 S, 4S)-2,5-di azabicyclo[2.2.1

] hept ane; 35 2-[2-(1 ¢x1>

H I ndol -3-yl )thylj-5-(6-chloro-2-pyridinyl)-(1 R 4R)-2,5-di azabicyclo[2.2.1
] heptane; lgind %nﬁ)lndun der allgemelnen Formel XI mit_einer Verbindung der all emeinen Formel II

H-i ndol - 3- ykohBériBi, unfreitePvdrbihduh éJQJerB'eHaMLn ?onmllrh': Eﬁ Jl&rp 'wg ?ﬁ S?ﬁl R? Lls

H-| ndol - 3- yRY Gidtribiy mAmbhuchl dfirfRerZn@Ydngdi nyl) pi p~razine; "1-[4-

ki ndol - 3- ylaliso géwihskht} efnb -sor driiaiteHar VumMdlyd der- ryrhéi i iR Yekn) aﬂl@zﬁﬁééﬂeakzeh&ﬁs (1
H-\I'/ndol 3- y5gupra0qititnssald dévin tiberfibrti@iro 6t hy| - 2- pyr | di nyl ) pi p6r azi ne; :
2-[ 329 1H i ndol - 3-yl ) propyl j - 5- (3- met hoxy-2-pyridinyl)-(1S,4S)-2,5- d| azabi cy
cl 0[ 2. 28.1 Verfahren aurcHerspellrR)-dires pharmazeutischen Mittels, wobei man wenigstens eine Verbindung der

H-i ndol - 3M3Pylsher bis B-i6 singr-2v6 Véraixgichinghgaeigadteny fFoym (bdreitstelit, gegebenentalls aufgenom-

R 4R) - 2, S"BP a'zealsr' BWW'W%'SQ‘GQJ’ rdgerynd(odsr Adjuvaisp- (1

é‘g
4.
—

H i ndol - 6th 6- chl or o- 2- pyrldlnyM) 2- nbt hyl pi perazine. 1 -[2-(lI
Hi n8 0I9 H""Pr?"?eP LRS'F@WFQ"Z Ip i taFth Anppich B 9z Posiseintweitsform,
-[2-(5- f}r j j &;’3" foyeichy i pinenS4yaerpig (yobel mes pinem gn yPAzpHIpdeN ne:

45 ger "i o ? l% meg ns einer Verbmdung der Anspriiche 1 bis 6 vermischt.

H-i ndol g3y, razl
245 Terd M’"’%‘%% %E&ne s ’Egﬂé’%ﬁ%{ﬁ; é@” ey ,g P ne; 1
-[2-1 5 fluoro-1 M ﬂ:f CAPOIre QEB 181} Fazi ne;
1- [ 2- ( Indvendichibns3- yI) 6t hyI] 4- (3 chl oro- 2- pyri di nyl ) pi p~r azi ne;

. 1- [ 2- ( Revbniiidatiorls pour les Etats contractants suiv

" Hindol-3-yl)-et h‘;ﬂ] 4-(6-trifluor orre?'r‘l?l AE BpEyﬁHd?Eﬁ;P %?'b'e%%lilll'r%’ s%o

1- [ 23s( 5k mBbrinmed/ del formule | et les sels d'addition d'un acide pharmaceuthuement acceptables de celui-ci.

i ndol -3-yl)-4thyl]-4-(8-trifluoronethyl-2-pyridinyl)piperazine,
4-[4-(6-chloro-2-pyridinyl)-1 plper@zlnyl] 1 -cyclohexen 1

-§+1 5- met hoxyi ndol e;

3-[4-[4-(6-chloro-2-pyridinyl)-1-pip~ r%zrszl} R8hexen- 1- yI] 1 Hindol e;

3-[4%[4-(6-chl oro- 2- pyrldlnyl) 1- pi pe+azi (Z) cyclohexen -yi]-1

H i ndol e- 5- car boxam de; 1RgrJ ’ hyI

H i ndol -3-yl) - 6thy|] 4- (3- metf 34 di I)p|p6ra2|ne 1
=[2-(5, 6-dl nrt hoxy-1 N _

H i ngol - 3-yl ) 4t hyl ] - 4- ( 3- mBRhoxy- 2- pyr i di nyl ) pi perazine; 1
(2 5, 6- dinethoxy-l H-indoI-3-y|)65$y|%4(6-ch|oro-2-pyridinyl)pipgrazine;

-[3- (N- et hyl -

H-| ndol - 3-yl) - propyl] 4- ( 3- met hoxy- 2- pyri di nyl ) pi per azi ne;
ol

50 R! et R2 sont indépendamment choisis parmi un alkyle en C; -4 ou un hydrogéne ;
R3, R*, R® et R® sont indépendamment choisis parmi un hydrogéne, un alkyle en Ci-4, un alcoxy
on Ci-¢, un carbamide, un halogéne, un trifluorométhyle et un thio-alkyle en C; -4, avec la condition
‘que R® et R? ne peuvent pas &tre tous les deux un hydrogéne en méme temps;

Aestun cycle cycloalcényle, ou cycioalcanyle en Cs-7, ou
65 Aest
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653 EP 0 345 808 B1 %\“\“\)\“
1-[3-(5-fluoro-1 Hindol-3-yl)- pr%yéhséladaegphl oro-2-pyridi nyl

1 -[3-(5-fluoro-1

H i ndol - 3-yl ) -propyl | -4-(3-nmet hoxy- 2- pyrldlnyl)plpera2|ne, 1-12-(1

H i ndol - 3-yl )et hyl | -4-(5-chl or o- 2- pyx(ckujw,lﬁ-mmeram ne; 1 -[2-1N-nethyl-
H-i ndol - 3-yl ) -6t hyl ] -4-(9-chl oro- 2- pyri di nyl )lpi perazine; 5

- 1-{2-(5-chloro-1 Hindol - 3- yI) 6t hyl J4- ( 3- mdt'hoxy- 2- pyri di nyl ) pi perazine; 1
-[2-(5-chloro-t H-indol-3-yl)-6thyl-4-(6-chl oro-2-pyridinyl)pip6razine;
1- [2 (E?—Chl 0,— oonn est un entlerde1é3etRSest identique & R!; et

H i ndol - ) 678y sant irgiSpandamment eheisie irgrimi an pygrdotiieny Mishyeoui et & pauvprit Sfd
H i ndol - 3 ylpj'ﬂ?’ﬁw 999"("? Wwwﬁﬂ‘byrl di nyl ) - 2- n6t hyl - pi per azi ne;

4 ( 6-chl °% sz F% F%Wucit[on 1,00 A estt tr}rP é%le cycﬁgallcglgf?el ou%yglhl)a%cgrtlyrl]e eln]Cn_;E)7I per azine;

dof® 35yl 3- et di nyl 6 ; 1-13-(1
ol - 5 bR '%"'F“’V""%‘l PSRN or o 2. byri dh nyl) pi per azi ne: 1-[3- (1

ndol - 3-yl) - 3- nethyl propyl] 4- ( 3- met hoxy- 2 pyridinyl)piperazine;
2- (5, 6-di met hoxy-1

ndolg 3-yl)ethyl]-4-(6-trifluorongthyl - 2- pyrldlnyl)plpera2|ne
4-[4-(6-chloro-2-pyridinyl)-1 - MHZT iy 9H-1- cycl ohexen- 1
J5-fluoro-1 Hindole; J5

-[3-(N-met hyl -1 Hindol -3-yl)-propyl]-4-(6-chl oro- 2- IOledl nyI)IOI peramﬂﬁ““\“\

H-|
H i
H i
1-[
Hi
3-[
-yl
¥- (5-chl or o- 3- n6t hoxy- 2-pyridinyl)-1-[3-(1Hi ndol - 3- yI ) propyl | pi p6razi ne

hytf ochl ok ulCempasé gden0in teasraicatiopy y ducH® 1oy R) saht chdisis pdmi un hydrogéne ou un méthyle.

H- i ndo#e- 3-yl ) propyl } 2- ndt hyl - pi perazine; 7. Proced6 pour pr6parer |es
conposes ¥e§omposé palinda tevendication 4, of, R® st Fagantyris Sesemble cemmelan Font méthylBWPOS e de
fornule generale Il: 20 CH2) n-CO2HN R 25~~

~~~~~~~~ ~Caompo swellznlaie(em" atign! cksiR-(1-indok3-yhéihy1-4-(méthoxynd-prisinybriiradios:f or mJI e
g~neral e R5- I\/l”ﬁ 1 HijngolsdsyRethy é"ﬂﬁ'ﬂ@m@g lﬂ@é’yﬂ%‘! P'P%?Z!!I'ev pour obtenir un

Hrf3-m |pérazme,
conpos® de for 'ﬁ-uﬁ %I-a-yl thyl]-5-(3-m§ hoxy-2—pzridmyl)-(1 R 4R)—2 5-dlazabicyclo[2.2.1]Jheptane;
1-[2-(1H-indoi-3-yl)éthy|}-4-(6-chloro-2-pyridinyl)-pipérazine; -
1-[2-(1H-indol-3-yl)éthyl]-4-(6-méthoxy-2-pyridinyl)-pipérazine;
1-[2-(1H-indol-3-yl)éthyl}-5-(3-méthoxy-2-pyridinyl)-(1S,4S)-2,5-diazabicyclo[2.2.1] heptane;
- 30 1-[3-(1H-indol-3-yl)propyl}-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[3-(1H-indol-3-yl)propyl}-4-(6-chloro-2-pyridinyl)pipérazine;
1-{4-(1H-indol-3-yl)butyl}-4~(3-méthoxy-2-pyridinyl)pipérazine ;
1-[2-(1H-indol-3-yh)éthyl]-4-(B-trifluorométhyl-2-pyridinyl)pipérazine ;
2-{2-(1H-indol-3-yl)éthyl}-5-(6-chloro-2-pyridinyl)-(1S,4S)-2,5-diazabicyclo[2.2.1 Jheptane;
35 2-[2-(1H-Indol-3-yl)éthyl}-5-(6-chloro-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1heptane;
o 1-[3-(1H-indol-3-yl)propyl}-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;
\( - 1-[4-(1H-indol-3-yl)butyl}-4-(6-chioro-2-pyridinyl)pipérazine ;
U ' 1-[4-(1 H-indol-3-yl)butyl]-4-(6-triﬂuorométhyl-2-pyridinyl)pipérazine :
1-[3-(1H-indol-3-yl)propyl}-4-(4-trifluorométhyl-2-pyridinyl)pipérazine ;

40 2-[3-(1H-indol-3-yl)propyl}-5-(3-méthoxy-2-pyridinyl)-(1S,4S)-2,5-diazabicyclo[2.2.1] heptane ;
2-[3-(1H-indol-3-yl)propyi}-5-(3-méthoxy-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptane ;
1-[2-(1H-indol-3-yl)éthyi}-4-(6-chloro-2-pyridinyl)-2-méthylpipérazine ;
1-[2-(1H-indol-3-yl)éthyl}-4-(4-trifluorométhyl-2-pyridinyl)pipérazine ;
1-[2-(§-méthoxy-1H-indol-3-yl)-éthyl-4-(3-méthoxy-2-pyridinyl)pipérazine ;

45 ' 1-[2-(5-fluoro-1H-indol-3-yi)-éthyl}-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-{2-(5-méthoxy-1H-indol-3-yl)-éthyl]-4-(6-chioro-2-pyridinyl)pipérazine ;
1-[2-(5-fluoro-1H-indol-3-yl)-6thyl}-4-(6-chloro-2-pyridinyl)pipérazine ;
1-[2-(1H-indol-3-yl)-éthyi]-4-(3-chloro-2-pyridinyl)pipérazine ;
1-[2-(5-fluoro-1H-indol-3-yl)-6thyl}-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;

50 1-[2-(5-méthoxy-1H-indol-3-yl)-éthyl]-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;
3-[4-[4-(6-chloro-2-pyridinyl)-1-pipérazinyl}-1-cyclohexen-1 -yl}-5-méthoxyindole ;
3-[4-{4-(B-chioro-2-pyridinyl)-1-pipérazinyi}-1-cyciohexén-1 <yl}-1H-indole ;
3-{4-[4-(6-chloro-2-pyridinyl)-1-pipérazinyl}-1-cyclohexén-1-yl}-1H-indole-5-carboxamide ;

1-[{2-(N-méthyl-1H-indol-3-yl)-6thyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;

. 55 1-[2-(5,8-diméthoxy-1H-indol-3-yl)éthyi]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[2+(5,6-diméthoxy-1H-indol-3-yl)éthyl}-4-(6-chloro-2-pyridinyl)pipérazine :
1-[3-(N-méthyi-1H-indol-3-yl)-propyi]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[3-(N-méthyl-1 H-|ndol-3-y|)-propyl]—4-(6-chIoro-2-pyr|d|nyl)p|pérazme ;
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(M) 46 un conpose de fornule gen~rale VI est ms Areagir
Y-X, 00O X est un groupe partant et Y est un atone d' hydrogbnymm ,m , ,”m
contre-ion, pour obtenir un congpa;eu@goﬁmnul e gen6ral e V. 50+*55¢c

345 808 1 M S * R5 I

- (V) un conpos6 de fornmule g~ ~nérale. V est ms a reaglr avec un corrposG de
f or mul e genar{aKsfiublot1H-ifkiol-3-yl)-propyl}-4-(6-chloro-2-pyridinyl)pipérazine ; | R—~~~~ H
N Ng 20 1-{3-(5-fluoro-1H-indol-3-yl)-propyl}-4-(3-méthoxy-2-pyridinyl)pipérazine ; R (I 11) 25 '
pour obt eni ri-{e l‘bm'vb%sslﬁﬂd&4‘Kmhm-%mgdnmhérezlﬂea R ~ ~ ~ RRI 35

actif de celldP{xghlogsth-ipgak3-x)-¢ @mgthey-2pyrd &6 formul e gdnerale |11

pour obtenlr'far‘F‘i!‘!?FPp Bsindoydvi-SirfiA-E-chjerpdieyricinyPripérazige ;

R (la) 40 1-2AN-méhylgh-indal %m%gﬁ-m@lwwmmw i@z e 11 ou un equi val ent
[2-(5-chloro-1H-mdol-3-y ét yl]- - -trl uorométhyl-2- ~p,yr|d||1y,)p_ rgs me

.Rs 0O 55 un conpos6 de
for mul e ane[E:'(1 " n ny ﬁ % % ‘%’% yﬁﬁ %L @F'"‘PS est défini comme
d%SSUS Cf é ?%ﬁ'noxy- -in o|-3-y hoxy-2-pyn ny gj‘zmé? la, ou 67

1-[3-(1 H-|ndol-3-yl)-3-methyl-propyl]-4-(6-chIoro-2-pyrid|nyl)plpérazme ;
1-[3~(1H-indol-3-yl)-3-méthyl-propyl]-4-(3-méthoxy-2-pyridinylpipérazine ;-
1-[2-(5,8-diméthoxy-1H-indol-3-yl)éthyi]-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;
3-[4-[4-(B-chloro-2-pyridinyl)-1-pipérazinyl]-1-cyclohexén-1-y{}-5-fluoro-1H-indole ;

15 4-(5-chloro-3-méthoxy-2-pyridinyl)-1-[3-(1H-indol-3-yl)propyllpipérazine hydrochlorure ;

4-(6-chloro-2-pyridinyl)-1-{3-(1H-indol-3-yl)propyl}-2-méthyl-pipérazine ;

&,\/ 7. Procédé pour préparer les composés des revendications 1 & 8, caractérisé en ce que
A) un composé de formule générale Ii:
20

.R 2 CH2) n=~—CO2H
\_,:
25
R N‘a'
(II)

30

est mis A réagir avec un composé de formule générale RS-M, oli M représents une espice
métalloide, pour obtenir un composé de formule générale Vi: :

RS
\/n CHz)n—CHOH

_ \a=

(V1)
45

un composé de.formule générale VI est mis & réagir avec un réactif Y-X, oll X est un groupe partant
et Y est un atome d'hydrogéne ou un contre-ion, pour obtenir un composé de formule générale V :

50

55
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Fgrr?ul?)gSggggrglle Il est alkylate de fagon r~duc'?r| clé a\l\//le(c::)uﬁ mnlam1mﬁllllllllll

formul e gbnérale X5 0 0 (HZC)Epoﬂg:IdagmlO (X) ob f et

entiers de 0 a 5 avec la condition que f + g doit 8tre 6gal a 3, 4 ou 5.
pour donner un conpose.de fornule gén~rale I X i5 20

2 it (1X) 25 un conpose degdormul e gené6rale IX est
d6pr ot ~gd pour produire un conpose de for ,%)gd Ie Vill Rs (MI1) un
conpos6 de fornule géné6rale Vill_gst cond veE Un conposd de fornmnule
gen~rale VI1 40 R 45 (VI ) pour"d ose de fornulb g6bn~rale |Ib
50 55 8 10 et, si souhaitd, un % formul e gébnerale | b est
reduHt en un conpose de |a formnul r I‘e IC. 15 RcHC )

ite 20 , ft k! CH 30
R .

10 . | (V)

un composé de formule générale V est mis & réagir avec un composé de formule générale Il :

15 RS
R | |
= Q=L
_/ N R
20 R7
(x11)
25 pour obtenir un composé de formule générale la.
: _ RS
8\ ot
; .
% CHz) ~—CH-N N@
R3 \-—( N—/Ngp?
- \ R F R 7
N
35 R 'Y
SN _ (Ia)
\/ 3
40 ou

B) un composé de formule généfale Il ou un équivalent actif de celui-ci est mis & réagir avec un
composé de formule générale 1il pour obtenir un composé de formule générale IV:

. RS
. O' R ®
50 22 \ C::) r-&-—-n\_(::@ .

Rl
- {IV)

66

.un composé de formule générale IV est mis & réagir avec R°-M, oli R® est défini comme ci-dessus,
pour gbtenir un composé de formule générale la, ou
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1‘2'”(5)rrml e gdné6rale Vill est condens4 avec un corrposG(:ZIg)fgler??e mﬂnm’m("m,”",

pour 30 donner un conposgp@tads@ogie 9~-ndrale Xl * 0 38 |
un conpos4 de formula g~n~rale Xli| est r~duit et ddcdtalis6 en un conposd

de formul e gendrale Xl 50 55 EP 0 345 808 B1

1111111111 1¢kibkdrhackd 84 foimdle générale liLest alkliaté db fagoh rddudirich @vec)in corfiosé de formulen
conpose de ¢éoéramiXe general e XI est condense avec un conpose de formule :
generale Il pour donner un conposd de formule generale Ic, |es synboles Rl
a RO et n 6tant d6finis comme en revengigation 1, et si souhait6, un
conpése ainsi obtenu de fornule | estgcongerti en un sel d' addition d' acide
phar maceut i quenent acceptabl e de cel ul)ﬁ 20 8 Conposition pharmaceuti que
conprenant au nol ns un conpose de¢HgEYendi(CHadens 1 & 6, optionnelle- ment

ensenbl e avec un porteur eVou un adjuv pharmaceutique. 9. Conposition
phar maceuti que selon | a revendi cation 8g sous forne de dosage unitaire
appré’prl e pour 25 une adm nistrati on(ﬁyst em que & un h8te mammalien

conprenant un porteur pharmacoutique et d environ 1 a 500 ng d' au noins un

conpose sel &W@ﬁsaﬁ@&’e@%ﬁb&éﬁé 8355 dvel 1 cfm}lf?on E?C6g‘boupgtﬂafécf%[%a£ Qr en@ v

conpositio equﬁ@e%gﬁéd,@,yen cations 8
fourgiture au m)l ns un conpose des revendications 1 a 6, sSous une forrre
appropriee pour 30 adm ni strati on syst~m que, de pr4fdrence sous forne

de dosage unitaire, et opti onnel | ement ncor por 6e da&s un porteur
\phar maceuti que. 11. Utilisatooy{GHaduynD des revendi cations 1
pour preparer une conp SI |on ph ceuN @ p(;ur anei i orer un 6tat
[ ndezol rabl e de depression mzl)’% 8’3 R .

(IX)
25

un composé de formule générale IX est déprotégé pour produiré un composé de formule générale
vill

30 (CH3) c>_h q
=.<( CHz) ¢
% (v::n) |
b' un combosé de formule générale VIl est condensé avec un composé de formule générale Vi
40

R3
45 " R | ‘gl
| (VII)

. pour donner un composé de formule générale Ib
50
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Revendi catl ons pour | Etat contractant sulvant: ES 1. Proc6d6 pour pr6pare

un conpose de formule | et les sels d addition d' un acide

R4 R et R2 sont independanment choisis parm un alkyle en c1 - 4%u" un"

hydr ogene; 56 R3, R4, A et RI sont independamment choisis parm un
hydr ogene, un al kyle en Cl1 -4, un al coxy en Clr® 4, un carbam de, un :
hal ogene, un trifluoromthyle et un ”f!l: j\l kyI R¥ec la condition
que RI et RO ne peuvent pas 8tre t ne en nB8ne tenps,;

A est un cycle cycloal cenyle ou cy koal ca yy e 5- $0 I
111111311111111111111111131 EP O 3 289 > * A est obn

est un entier de 1 a 3 e ergjqueARI; el R6 et R7 sont

i ndependanment choi sis parm rogbne, un m-thyle ou R6 et R7 peuvent

atre pris ensenble conme p thyl ne, 10 caractdri sWen ce quo A

un conpos6 de formul e gendrale 11: 2) n- CO2kitehs

1 20~ ~~ 20 (I'l) est ms a
reagir avec d 0O Mre sente une .espbce
net al | oTde, %Sf&g%ggﬁ'f‘ggﬂélog%gynﬁgg‘% %ﬂér or rru?réM"ter? racf’mp‘{% 8 %Emﬁ‘"e - OH
30 (M) un conpose de formule g~n~rale VI est ms & r~agir avec un rdactif
Y-X, o X est un groupe partant et Y est un atone d' hydrogene ou un
contre-ion pour obtenir un conpose de fornule gen~rale V:

U ‘°“="} g
20 O RY O _ (CHZ)

_ R \
Rl
2 ' | (Ic)

ou
D) un composé de formule générale VIll est condensé avec un composé de formule générale X pour
30 donner un composé de formule générale Xil

35

XII)

45 un composé de formule générale XNl est réduit et décétalisé en un composé de formule générale X
50

55

69



40 CHO n-&HX 45 R \1~R 50 (V) un conpose de fornmul & gonerate VvV est
ms a réagir avec un conpos6 de fornmule gén~rale Il1l: 55 71 Hw

pour obtenir un conpose de form,%lgzoj‘ﬁsé@1 ou25 B H“l“ g HI”III
formule g~ndrale 11 ou un 4quivalont a do celui-ci est ms a It s  *
avec un conpos4 de formule g~n~rale 111 pour obbenir un conpos6 do fornmule
gdn~rale 1V: 40 . . . (1V)
un conpose do formule generale IV est ms a r~gir avoc RS -M od RS ost
defini comme ci-dossus, pour obtenir un conpes® de formule générale la, ou
C) un conpos6 do fornule g~ndrale 111 est a t6 de fagon r~ductrico avec

un conpos4 do formulo 46 g~n~rale X2 0_ 0 5 e L t(H
2 O ( C12)i 55 (X) 72 EP O 345 808 B c

L m I * ouf et g sont des t Mg g,S avec la condition que f +
g dolt 8tre 6gal a 3, 4 ou 5, pour do conpose de fornule gendral e
| X: 0 R '.\‘
(XI)
15 un composé de formule générale Xl est condensé avec un composé de formule générale Il pour

donner un composé de formule générale ic,
_ les symboles R' & R® et n étant définis comme en revendication 1, et
‘\’_‘v si souhaité, un composé ainsi obtenu de formule | est converti en un sel d'addition d'acide
pharmaceutiquement acceptable de celui-ci. :
20
8. Composition pharmaceutique comprenant au moins un composé des revendications 1 & 6, optionnelle-
ment ensemble avec un porteur et/ou un adjuvant pharmaceutique.

9. Composition pharmaceutique selon la revendication 8, sous forme de- dosage unitaire approprié pour
25 une administration systémique & un hdte mammalien comprenant un porteur pharmacsutique et
d'environ 1 & 500 mg d'au moins un composé selon les revendications 1 2 6.

10. Procédé pour préparer les compositions pharmaceutiques des revendications 8 ou 9, qui comprend la

fourniture d’'au moins un composé des revendications 1 4 6, sous une forme appropriée pour

30 administration systémique, de préférence sous forme de dosage unitaire, et optionnellement incorporée
dans un porteur pharmaceutique.

11. Utilisation d'au moins un composé des revendications 1 A 6 pour préparer une composition pharmaceu-
tique pour améliorer un état indésirable de dépression chez un mammifére.
35 '

Revendications pour I'Etat contractant sulvant : ES

Y 1. Procédé pour préparer un composé de formule | et les sels d'addition d'un acide pharmaceutiquement
. acceptables de celui-ci.
40

R.
45 R®
50
ol -
R' et R? sont indépendamment choisis parmi un alkyle en Cy~¢ ou un hydrogéne ;
‘56 R3, R*, R® et R? sont indépendamment choisis parmi un hydrogéne, un alkyle en C; -4, un alcoxy

en Ci-4, un carbamide, un halogéne, un trifluorométhyle et un thio-alkyle en Ci—-4, avec la condition
que Rt et R? ne peuvent pas étre tous les deux un hydrogéne en méme temps;
A est un cycle cycloalcényle ou cycloalcanyle en Cs-7, ou
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5k_ _ RRtO CH2 9.4R 10.
(135 n comeose de formu o genarale 1 st somorcos pour or T

|
(CH2) 28~~~~~~~~ C2 (M11) un corrpgseo%‘gdpérdr?ul e gdndral e Vi lh est condeﬁ'ses
avec un conpose de fornule g~n~rale VIl 30 R3 ft~~~~~~ I 35
R A 4D T (Vi)
pour donner un conpose de fornmule g~ndrale Ib R . Rs~~~~~ 46
0 N Ca,,~1 1 b) 55 . _(g% nSi =sir4, un conpose do fornule
g~-n~rale I b est reduit en un conpose do ?or e gin~rale lc: 73 EP 0 345
808 B1s5 cC L S 10 (lc) ou 15 D) un
conpose de fornule gébn~rale VIII est condens6 avec un conpos6 de formnule

gén6ral e X po®d neshmentiande ¢ @ mbBHed ietigvediReeg~n~ral e Xl |1 20 2V zs
~~~~~~~~~~~~ R K ekRH spnt indépendamment choisis parmi un hydrogéne, un méthyle ou RS et R7 peuvedt étre
ft 2 R~ pris ensembile comme un pont méthyléne,
10 caractérisé en ce que '
A) un composé de formule générale Il :

CHz) n=—CO2H
15 R?
: \ R:
M R 'L
20 (1)
est mis 3 réagir avec un composé de formule générale R5-M, o) M représente une espéce
métalloide, pour obtenir un composé de formule générale VI :
25
RS
. ’ 3
30 R \ r2
N
» W
. .
(VI)
- ' un composé de formule générale VI est mis 2 réagir avec un réactif Y-X, o0 X est un groupe partant
et Y est un atome d'hydrogéne ou un contre-ion pour obtenir un composé de formule générale V :
40
RS
CH z) n—éHX
%5 rR?
N

50
: (V)

un composé de formule générale V est mis 2 réagir avec un composé de formule générale M :
56
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| //
30 (X un Conpos6

;?;g}lgfeg;(lnfggl zoxg/l \ eft 2r(L:Ide t et d6cetalls6 en un corrpose dﬂ ‘\“““‘““‘““‘\‘“\“\

Rs (XI') un conpose de fornule gGEne?gfsaﬁégst condense avec un*coPrpoSe
formul e generale Il pour sO i obtenlr un conpos4 de fornule Ic, Ies
synboles RL a RO et n 6tant definis come dans |la revendication 1, et, Ssi
ddsire, un conpos6 ainsi obtenu dgséformule | esg converti en un sel
d' additon d' aci de pharmaceuti quenmeNL_acc % de colul-ci. 5s 2. Proced4
selon |l a revendication 1 od A est_un LZEEEZ%IQaICGner ou cycl oal kanyl e
en C» 7. 74 3. Procede selon Y& rgven Ron 1, od Aest RS -(CH2)n
-H 4. Proc~d6 selon |la revendication\}, ou R6 et R7 sont choisis parm un
hydrogene ou un nethyle. 10 5. Procede selon |la revendication 1, ou R6 et
R7 sont pris ensenble conmme un pont ndt E¥&F 6. Procede selon |la

2- (1

revendi cation 1 pour |a preparation de

F+|nd%a-ﬁkyhl6%&é"bwcggﬁvg?£g%@§qq$¥r|d|nyI)p|p6ra2|ne 15

1-]2-( Ip for onet hyl - 2- pyri di nyl ) pi per azi ne;
1-12-(1 Hindol -3-yl)ethyl]-4-(3-nbt hoxy- 2- pyr|d|nyl) 2- n6t hyl pi p6r azi ne;
1-[2- (I Hindol-3-yl)6thyl]-5-(3-mthoxy-2- r|d|nyl) (1

R 4R)¢ 2, 5-di azabi cycl o[ 2. 2. 1 ] hept ane; 1Rf2- RS

Hindol -3-yl)thyl]-4-(6- chloro 2-.9H1 H ;1 -[2-(1
H-indol -3-yl)6thyl]-4- (8 2- pyri di nyl 9 20

4-[2-(1 Hindol-3-yl)6thyl | ~"hhoxy-2-pyri inyl) - (

S, 4S5) -2, 5-dl azabi cycl of 2. 279 S{pt ane; -1 3- (I

H-i natol - 3- yl ) propyl ] - 4- (8- nBt hoxy 2- pyrldlnyl)plpera2|ne 1-13-(1

H-i ndol - 3-yl ) propyl ] - 4- (6-chl or o- 5 pyridinyl)pl perazine; 1-[4-(1

H- i ndol - 3-yl ) but yl ] - 4- ( 3- n6t hoxy- 2- pyrl(ﬁﬁﬁQl)pipsrazine; 1-[2-(1

H i ndol -3-yl)ethyl]-4-(6- trlfluoronethyl 2- pyridinyl) pi perazi ne; 25

2-[2-(1 Hi¢Wol - 3-yl 4th yl] - 6-chl oro-2-pyridinyl)-(1

S, 4S¥- 2, 5- dBlyny fgrr@le]_g elptlayeun équivalent actif de celui-ci est mis & réagir avec un
composé de form e générale pour obtenir un composé de formule générale IV :

RS
30 o o R®
CHy) .‘-—E—v; O
R3 R®
R? 7
35
N
oo R Ny
o - R
_
40 , : (V)
‘un composé de formule générale IV est mis & réagir avec R5-M, od R5 est défini comme ci-dessus,
pour obtenir un composé de formule générale la, ou
C) un composé de formule générale lil est alkylaté de fagon réductrice avec un composé de formule
45 générale X:

. 0 0
50 .
(“zc)' (CH2)9

55

(X)
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2-[2-(1 Hindol -3-yl

') 6t hyl ] -5-(6-chl oro-2-pyridiny
R 4R) -2, 5- dl azabi cycl of ]
-4-

thyl] -
H- i ndol - 3-yl) propyl j EZSG trll f Pﬁgé,ggﬁakgib[;(;n di nyl) pi pd““!“”lll“ “I““Illl“lll

H i ndol - 3-yl ) butyl }-4-(6-chl oro-2 pyrldlny }plpera2|ne 1 -14-9
Hindol -3-yl)butylj-4-(6-trifluoromethyl-2-pyridinyl)pip~ ra2|ne 30

1-[3- (1 H-i ndoli-eByg\sbotsed Bitlerbde(cta 5T dvbd 1 QbRUNH i34 + 2- PYdid «ﬂﬂeﬂs\ékl)é% REG2S; IpB
2-[3-(1 Hi ndce;bneaunydo)nadssawlfdrmae(;&ématukloxy 2-pyridinyl)-(1
S, 4S) -2, 5-di azabi cycl ol 2. 2. 1] heptane; 2-[3-(1
H i ndol - 3-yl ) propyl }-5-( 3- nethoxy 2- pyridinyl) (1
R 4R) -2, 5-di azabi cyclo[2.2.1 ] heptane; 2 (1 . :
H—|ndoI 3-yl)ethyl }-4-(6- chlore 1&% §L_ Biperazine; 1-[12-(1
Hindol -3-yl)4thyl]-4-(4-tri th )p|p razine; 35
1 -[2- (5 met hoxy-1 H-i ndol - i&y ﬁﬁp% ﬁpyrldlnyl)plpera2|ne
1 -[2-(5-fluoro-1 Hindol - w‘ﬁd1(3- vhoxy 2- pyridi nyl) pi p6razi ne;
1 [2'&5 m~t hoxy-1 H-i ndol - 3 yi)-6thyl}-4-(6-chl oro-2-pyridinyl) pi p6razi ne;
1 -[2-(5-fluoro-1 Hindol-3-yl)-ethyll4- (Qlﬁyloro 2-pyridinyl)pi perazine; 1
-[2-(1 |ndoI 3-yi)-6thylj-4-(3-chloro-2-pyridinyl)pl p6razi ne; 40
1 -[2-(5-
H- i ndg) - 3 yI ),“,g?’ﬂifmf‘? S/l r%"'? panprle dX 85t ‘I’ﬁmtﬁgézp oKL RPHIR UR FOTRSES de, foprude générale
1-[ 2- (5- et hoxy- 1H—|ndol 3-yl)-6thyl]-4-(6- trlfluoronethyl 2- pyridi nyl) pi p-
razine; 3-[4-[4-(6-chloro-2- pyr|d|nyl) 1 -piperazinyl]-1 -cycl ohexen-1

5-

kxél nmdt hoxyi ndol e; 3-[4-[ 4-(6-chloro; 2 pyridinyl)-1 -piperazinyl}-1
-cycl ohexen-1 -yl]-1 Hindole; R®

3-[4- p#t- (6-chl oro- 2- pyrldlnyl) Iohexen 1- yI] 1
H | ndol e- 5- car boxam de; 46
H-i ndol - 3-yl) - 6thy|] 4-(3- nﬁth th3P \mm<h;n&)ra2|ne 1 ,
-[ 2- (5, 6-di met hoxy-1

H i ndol - 3-yl )ethyl }-4-(3- nethoxy 2-pyridinyl)pi perazine;

-[2- (% 6-di net hoxy-1 '

H- i ndol - 3-yl ) 4t hyl ] - 4- (6 chl or o- ( 2- pyr(v&fwj)plpera2|ne - [ 3- (N—nethyl
H i ndol - 3-yl) - propyl} - (3- et hoxy- 2 pyrldlnyl)plpera2|ne 1

5E)3 (N-met hytlm coinpo gg?!g@?lﬁﬁ%%é@a\ﬂpgst ]:onéengg avceg lur? E:o?np% rf::)rg\lulr;%légéa alg3 \?IIr azi ne;

H i ndd! - 3- yl)-propyl]-4-(6-chl oro-2-pyridinyl)pi p6razine; -[3-(5-f|uoro-1
H-indol - 3-yl)-propyl]-4-(3-nmethoxy-2-pyridin I)plpera2|ne 1-[2-(!
H i ndol - 3-yl )ethyl | 4-(5-chl oro- 2- pﬂ# egBzi ne; -[2-1 N-met hyl -

iny%

H i ndol - 3-yl)-dthyl]-4-(6-chl oro-2-pyr plpdra2|ne 1-[2-(5- chloro 1
H i ndgd - 3-yl) -4t hyl]-4-(3-n6t hoxy- 2- I %plpGraZ|ne 55
1-[2-(5-chioro-1 _-indol-3-yl)-6thyl]-4-(6-chFforo-2-pyridinyl)pip~razine;

\~1 [2-(5-chloro-I -

dol -3-yl)ethyl]-4-(6-trifluoronethyl-2- pyridinyl)piperazine; 1-12-(1

i ndol - 3- yI)4thyI] 4- ( 3- met hoxy- 2- pyri di 2- et hyl - pi p6r azi ne;

(6-®hl oro-2-pyridinyl)-1 -[2-(6- nethox?vﬁi i ndol -3-yl 1) thyl Jpi perazi ne;

H— .
4-
75 .

pour donner un composé de formule générale Ib

CZZZ

50

(I

66 ot, si désiré, un composé de formule générale Ib est réduit en un composé de formule générale Ic :
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EP 0 345 808 B1 o
1-[ 2- 6- met hoxy- 1Hi ndol - 3-yI' )4t hyI] 4 ( 3- met hoxy- 2 pyr| di nyU!“IHH!J!HIII HI'HIII
-[3-(1 Hindol-3-yl)-3-nethyl- ( chl oro- 2- py i di
1-[3-(1 Hindol -3-yl)-3-nethyl - propyr] 2%3 met hoxy- 2- pyri di nyl ) pi p6ra2| ne
1:[ 2- (5, 6-di ndt hoxy-1 |
Hindol -3-yl)6thyl]-4-(6-trifluorom-thyl-2- pyrldlnyl)plpdrazlne 5
-[4-[4-(6-chl oro- 2- pyr|d|nyl) 1- p|p ra2|nyl ¢1- cyclohextn 1
[]1-5-fluoro-1 Hindole;
(5-chl oro- 2- n6t hoxy-2- pyri di-nyly) - 1 [3 (1 n nd (2) propyl]rn p6razrne

hydr échl orure; 4-(6- chkgro 2- pyr

ey §
H-i ndol - 3-yl ) propyl 3- 2-"m~

era2|ne 7 Pr pour preparer une
conposi tion pharmaceuti qu Pend la fournlture d' au moi ns un 10
conpos6 selon |'une despkevendi¥ations 1 & 6 sous une forme appropri~e pour
adm ni stration optionnerlenent \&orporee dans un porteur pharnmacouti que,
et/olf un adjuvant. 8. Proced6 pour prdparer une conposition pharnacouti que
selon la revendication 7, sous forne de(&8¥age unitaire appropri6 pour

| " adm ni stration systdnique a un hote mammalion quil conprend le i5

mdl ange d' ug, porteur phar maceuti que avec d' environ 1 a 500 ng d' au nDi NS un

d | Bunl n o u
Cont Fact ant o doute VR0 bl it B ool R0 e Ao e fighlue il o,

d'" un aci de pharnmaceuti quenent acceptables de celui-ci. Rd Rs 25

R 3 it 30 R
R , 35 ob Rl et R2 sont independamenig choisis parm un al kyle en
C, - 4200u un hydrogbne; R3, R4, R et R9 sont ependamment choisis parm un
hydr ogbne, un alkyle en Cl-4, un alcoxy e -4, un carbam de, un
hal ogbne, un trifluoronethyle et un thio-aN e en C -4, avec la condition
gue RO et R9 ne peuvent pas 8tre tous |es geux un hydrogene en mAne tenps;
40 A est un cycle cycl oal ®m al canyle en Cs-7, ou A est
-(CHf)Nn-CH R5 45 ob n est un entier R5 est |dent|que a R ; et
R6 et R7 sont independamment choi sis”Be Nun hydrogbne, un m-thyle ou R6

et R7 peuvent 8tre pris ensenble ddmme un pbht m~t hyl bne. so
30 : (XII)

* un composé de formule générale XII est réduit et décétalisé en un composé de formule générale XI

35

(X1)

un composé de formule générale X! est condensé avec un composé de formule générale Ili pour
50 obtenir un composé de formule Ic,

les symboles R' & R® st n étant définis comme dans la revendication 1, et,

si désiré, un composé ainsi obtenu de formule | est converti en un sel d'addition d'acrde

pharmaceutiquement acceptable de celui-ci.

56 2. Procédé selon la revendication 1 ol A est un cycle cycloalcényle ou cycloalkanyle en Cs-7.
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2. Conpose selon la revendication 1, ob A est un cycle cycl

cycloalcanyle en C5 -7 . 3. Conpose selon |la revendi cation jmmalﬂﬂﬂm”m
(CH2) n C 76 4. ConposeElg%I:ﬁEgbﬁqaevendl cation 1, s %
sont choi sis parm un hydrogene ou un yl'e. 5. Conpose selon |la

revendi cation 1, ou R6 et R7 sont pris ensenble comme un pont nb6thylene. s
6. CONP Qg © Pross Qo 8 rdgNRBMARST Qbst 1 1- [ 2- (1 _

H i ndol - 3-yl ) et hyl 3- 4- ( 3- n6t hoxy- 2- pyri di nyl ) pi p4razi ne; 1-[2-(t

Hindol -3-yl)6thyl]-4-(3-trifluoronethyl-2-pyridinyl)piperazine; 1-(2-(1

H-i ndol - 3-yl ) et hyl } - 4- (3- net hoxy- 2- pyri di nyl ) -BR et hyl pi perazine; 1-[2-(1

H i ndobk- 3-yl ) et hyl }-5-( 3- net hoxy- 2- leﬂg}Y ) -

R, 4R) - 2, 5-di azabi cycl o[ 2. 2. 1 hept ane, 1-2-(1

H i ndol - 3-yl )6t hyl ] -4-(6-chl oro-2-pyridinyl)-pi p6razine 112-(1
H-indol - 3-yl )6t hyl | - 4- (6- mdt hoxy-2-pyridinyl)-pip6razine, 1-[2-(1
H i ndol - & yF'P@Rdﬁ)S?'?“ lsrecfsrldws!ondxwf qs fﬁqzw ﬂwowerm' un hydrogéne ou un méthyle.
S, 4S)-?,5-diazahicyclot2.2.1 ] he

H i ndol - 35 y PPppsds s9/n 'a seversiicaion o8 ?tﬁyﬁqnavmﬁembb&f"aw MR poni métpylane;

H i ndol - |) IRy, 4-(6- chl ro-2- r| I)p| perazi ne; 15
&Fl[ﬁdf): tF ylhggi% H%]‘b’ %g{ géﬁ?fﬂﬁgﬁ‘#yf i.di nyl) pi pdrazine; 1 {g
J( I--m

X L
H i ndol®- 3-y1 ) t |:]_m:§}: g ;3 ,@r,{}b{,[a) pi per azi ne:

ylplpérazme

S, 49) - 2, 5- di azabiGfdoR3-fé ﬁ%ﬁﬁoﬁ R)-2 5-diazabicyclo[2.2.1]heptane ;
ki ndol - 3-yl ) Gliathbinder e o 55
R,\4‘Fé) 2, 5- di azgBi¢¥ifdoPs-R)sthy %mﬁoiflﬁ—pyri&mﬂrﬁplf)&azme
H i ndode- 3- Yl ) pr{R4piidofia-{1fBthyf-5- drwaﬁdimwtnylinsxsnzbmwab-mmma;h@&ne ;20
1-[4- (1 H i ndak{s-8Hythdobs+iyprdpyif4-(3amétivkpe-pyridingl)plpédzimg/:l ) pi p6r azi ne; [4 (1
H- i ndol - 3- yl ) besyiHtindél-3-Biptapyif-4-(GechiormexdyyidinyDpipdrazingi ny| ) pi por azi ne: -[3-(12
H- i ndol - 3- yl ) pré{tytipdo3-gibutyl}- H&-m@h%m‘éﬂr}dwmq@mmj: nyl ) pi por azi ne; 2- [3-(1
H-i ndol - 3- yl| ) driggitipdob3-yigthyi: Rm v|12chy ﬂérazme.
S, 4S) -3, 5- di aZd&{¢kiedobd- gl)émy& -(Gh %@fldl@d ( -2,5-diazabicyclo[2.2.1]heptane;
Hi ndol - 3-yl) Fgr[a l?@l- -péhuk- 02)- lel)ﬁw -diazablcyclo[22 1]heptane;
R 4R) - 2, 5-di aé%%:ﬂ i?{j;{s '%))EQDP!_I 4- ch ifluorgm éthyi-g-pvrirmv plpérazme [2-(1
H i ndol - 3- ylI ) 6fif{iHrindety- ¥‘$§ e thIp|p6razine 1 -[2-(1
H i ndol - 3-y )6:{[ o o" Yq)b{" 12 aﬁ"gﬂﬁr 1 pi pdr azi ne;
1-[2- (8- met oy FRATaTBIE L el offo 0| Bl 221 e
1-[2-(5-f|uor(§§:( ) -p, ; = (3= /s )))c glrazme
1 - E2- (5- 6t hgxyy -iidl-4) 55,1- [0 i‘gpagﬁ,?g% gl nyl") pi por azi ne;
30 1-{2-H1 HrihdoF- nﬁ‘; @-ﬁ@tri uorométhyl-z-pyndinyl)pnpérazme
H-i ndojs- 3- yl )-ﬁbhﬁ%&m ﬁm«a a%@m?r«ﬂ%iémbmd SyRtiRRpREEAR:; 1- (2- (1

. Hindol - 3-yI )-14h4wﬂubr6193naatd WF Sty B4 méteong 2l pyidiny i peedzing ;

. _ 1-[2-(5-méthoxy-1H-indol-3-yi)-€thyl}-4-(6-chloro-2-pyridinyl)pipérazine ;

' % 1-[2-(5-fluoro-1H-indo!-3-yl)-éthyl]-4-(B-chloro-2-pyridinyl)pipérazine ;

1-[2-(1H-indol-3-yl)-6thyl}-4-(3-chloro-2-pyridinyl)pipérazine ;
40 1-[2-(5-fluoro-1H-indol-3-yl)-éthyl]-4-(6-trifluorométhyi-2-pyridinyl)pipérazine ;

1-{2-(5-méthoxy-1H-indol-3-yl)-éthyl}-4-(B-trifluorométhyl-2-pyridinyl)pipérazine ;
3-{4-[4~(6-chloro-2-pyridinyl)-1-pipérazinyl]-1-cyclohexen-1-yl]-5-méthoxyindole ;

3-[4-[ 4-(8-chloro-2-pyridinyl)-1-pipéraziny!]-1-cyclohexén-1-yl}-1H-indole ;

3-[4-[4-(6-chloro-2-pyridinyl)-1-pipérazinyl}-1-cyclohexén-1-yi]-1 H—Indo|e-5-carboxam|de

45 1-[2-(N-méthyl-1H-indol-3-yl)-éthyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[2-(5.,6-diméthoxy-1 H-indol-3-yl)éthyl}-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-{2-(5,8-diméthoxy-1H-indol-3-yl)éthyl]}-4-(6-chloro-(2-pyridinyl)pipérazine ;
1-[3-(N-méthyl-1 !-I_-indol-s-y|)-propyi]-4-(3-méthoxy-z-pyridinyl)pipérazine ;
1-[3-(N-méthyl-1H-indol-3-yl)-propyl}-4-(6-chloro-2-pyridinyl)pipérazine ;

80 1-[3-(S-fluoro-1H-indol-3-yl)-propyl]-4-(6-chloro-2-pyridinyl)pipérazine ;

' 1-[3-(5-fluoro-1H-indol-3-yl)-propyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[2-(1H-indol-3-yl)éthyl}-4-(5-chloro-2-pyridinyl)pipérazine ;
1-[2-[N-méthyi-1H-indol-3-yl)-6thyl]-4-(6-chloro-2-pyridinyl)pipérazine ;
1-[2-(5-chloro-1H-indol-3-yl)-éthyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;

55 1-[2-(5-chloro-1H-indol-3-yl)-éthyl}-4-(6-chloro-2-pyridinyl)pipérazine ;
1-[2-(§-chloro-1H-indol-3-yl)éthyl]-4~(B-trifluorométhyl-2-pyridinyl)pipérazine ;
1-[2-(1H-indol-3-yl)éthyl}-4-(3-méthoxy-2-pyridinyl)-2-méthyl-pipérazine ;

' 4-(B-chloro-2-pyridinyl)-1-[2-(8-méthoxy-1H-indol-3-yl)éthyl}-pipérazine ;
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[gol(53flyr§)rgt Lyl 4-(6-trifluoronethyl-2-pyridinyl)pi perazl |I|HII "II" III" "II' I”III

- (5- et hoxy- |
dol - 3-yl) -4t hyl J- 4-(6- tl‘lf|u%l?8l%g§ﬁ°?3& pyr|d| nyl ) pi pdrazme

n
2
n
4-[4-(6-chloro-2-pyridinyl)-1 p|p6ra2|nyl 1 -cycl ohexen-1

] - 5- met hoXy2-8:/@ih&iy-188ndol-3-yNéthyl}-4-(3- meﬂ%x;[ SplridinfifpipRakiig 0- 2-pyridinyl)-1
per

4-

;

n

WERTPF

0O o< 't

er azi nyl h4d(1Hsselamesxasthyl-propyita@-c rb-@ié dofhyl)pipérazine ; _

[ 4- (6~ ChiBOB-rdKBAN HHndthyl-brodylli(Bas ity Ryyridingwiséradiexen- 1- yI | - } H- i ndol e- 5
boxam de 1-[Z(5:6dBndiiexyreH-ingdl-31yl)éthyl}-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;
dol - 3- y| p{4emH§thoret2-0Bidimpl)-irpipérazhy i)y ydbinegh-) 7i}-Hduda: 1 tiddolel ;
(5. 6- di mMdttheljopo-Zméthoxy-2-pyridinyl)-1-[3-(1H-indol-3-yl)propyl]pipérazine hydrochlorure ;
doI 3- y| Fét-earg-2-awridisyih B tikipdak-3whareroti-Ayriéihphaindraainé. ne; .

xXy-1

5_ ’9%) ngﬁt EO pr%par@[; U%Fqup@sﬁgmmhpmgqnguy Fﬂupgqnmnﬁéa faqmiture d'au moins un
N- % | deg_royendi 1 13- 8-508 e fagne 32%;!!#? vy adminisyeeazi ne;
N- e m?ﬂt "1?8'8?'993"%‘19; g;'ﬂ'ﬂﬂ‘fmﬁce("ﬁl"%m’?j‘r‘ﬁ‘ adivydt i di nyl ) pi por azi ne;

(g. flir&%{lé) éur prépapeplune cXmgosiE)gnOBIYall'rLée&iguec ercr)wr Ig rgve catlc()jnI 9yso?u£ ch r% %%I ne,

(o-f Bch aire appr p dmumstr ion s {ggrmgllen qm nd le
: 3- Mﬁ-%g am( arfeun?‘ g ﬁ ﬂg dQX rl)tfj/'r:ll 33%(;) ﬁrquBc%? ins compfs%rI s& on les
N—nethyl- tkfﬂndol 3- yI) 6thy|] 4 (6-chl oro-2- pyrldlnyl)plpera2|ne

- ( Srévenarcatichs ol &t cantdctantbdivant - én ( 3- M-t hoxy- 2- pyri di nyl ) pi pdrazi ne;
(5-chloro-1 Hindol-3-yl)- 4thyIJ4 (6-chl oro-2-pyridinyl) pi p~razi ne;
-2( 51.c hoopasélde formule I et les sels d*addition d'un acide pharmaceutiquement acceptables de celuu-cl
ol -3-yl)4thyl]-4-(6-tdifluoromethyl-2-pyridinyl)pip~razine; 1-[2-(1
ol -3-yl)6thyl]-4-(3-m-thoxy-2-pyridjnyl)-2-methyl -pi p~razine; so
-chloro-2-pyridinyl)-1 -[2-(6-m-th -1 Hindol - g-yI)GthyI] pi per azi ne;
-6-nmet hoxy-1 Hindol -3-yl)4thyl]-4- mdt -&-pyrldlnyl)plpdra2|ne
(1 Hindol-3-yl)-3- ndthyl-propyh+N4-( M:) o- 2 pyri di nyl ) pi p~razi ne:
1 3 RS
( -3-yl)-3- nrthyl-prop?l] - ROXYyR2- pyridi nyl) pi perazine; 1
5,6 di ndt hoxy-1

| - 3- yI)dthyI] 4-(6-tri g uoronrr yl - 2-pyridinyl)pi pdrazine; 55

4- (6- chloro pyrldlnyl)-l-p|p6 azinyl]-1-cycl ohexen-1-yl-5-fluoro-1
ndole ' :
5-chl or o- 3- ndt hoxy- 2- pyri di nyl ) - 1- FBl(lkklndoI 3-yl) propyl j pi pdrazi ne -
rochlorure; 4-(6-chloro-2-pyridinyl)-1-[3-(1 '
I ngol - 3@l ) propyl ] -2-mt hyl - pi p~ razine 77 EP 0 345 808 Bl

L M 1B Bl Jont iMISPERIMMBIRA ehoidhy (ARA LR BIlkIE8n 6. UTBR SPRydGne"; EVENdi cations 1
¥a ,, caract bRy BG Re et BE sditiRdédbndaMmeRIEAGISE pdlai Jrﬂfyﬂﬂébé?le,gmrhm&fé'eﬁ ¢ Ls, ualcoxy

CIEI"Z) n- CeR 61 R, Bh ddfbablide, un halogéne, un triflucrométhyle et un thio-alkyle en Ci—s, avec la condition (| 1)

que R® et R? ne peuvent pas étre tous les deux un hydrogéne en méme temps;

1 w 1

g
3
[
[
I
[
|
a
I
12-
[
3
[
1
[

n
2
ndol
3-¢
3-(
[ 3-
[
n
n

3
- 3-
+indp
i ndo
2[

—

2

1~ = =

3'_"_"_'@3 5N
Cgl\.)

—Q_A_'_‘_l\)_ [

40 A est un cycle cycloalcényle ou cycloalcanyle en Cs-7, ou
A est
_ - (CH2) n—(l'.’l'!-
5
45 : R

oli n est un entier de 1 & 3 et R® est identique & R'; et

R® ot R7 sont indépendamment choisis parmi un hydrogéne, un méthyle ou R et R’ peuvent &tre
pris ensemble comme un pont méthyléne.
50 -

2. Composé selon la revendication 1, ol A est un cycle cycloalcényle ou cycloalcanyle en Cs—7.
3. Composé selon la revendication 1, ol A est

56

(CH2)n CH-.
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est ms Ar~agir avec un conposd de formul e g~ndrale R5-M gmm]r"ﬂﬂmﬂmﬂ |II|

uhe espbco netalloide, pour obtenir un conpose de formule g I

XJ 3 epoaasang R -~~~ 2) n-8HA SPA

R 2 R Ra (VI) 25 un Ec':r'o?r%‘(')ssaeo8 e fornmule gdndrale VI est ms &

r'éagi I avec un react if Y- X, ob X est un gr oupe par tant et Y est .un atone

d' hydr ogin&omdosRel6PRrdvendicaion 1DETLIRS QIR €6t EnoiéR paMITDOMAIrddenelLAWsMyIELNt I al e

V: 30 R5 CH2)n-CHX 3KRR (V) 40 un conposd de fornule gin6rale V est ms a

r~agir as.eCobhPossGBIPOE evaiiidatioh M IbIER et IRE ként Prisl dnsemblézcorhime ldn gnt TiBth¢iddl) pour

obtenir un conposd de fornule g6nerale la. 65 78 EP 0 345 808 B1

*C ls 6. Composés selonN& reven8icatioft 15

RR 10 10 1-[2-(1H-indol-3-yl)éthyl]-4-(3-méthoxy-2-pyridinyl)pipérazine; ( la) ou B) un

conpose de f ot-df 'é""g‘ﬂﬁdf)%thﬂ 41 &-riflupreméthybtipwidindinipéraging f de celul -ci est nis a

reagir avec uti2ftHin '3'V’)€Mﬁd§ aetiexyr2oyAeing- IPPE@2INg: | pour obtenir un '

conpos6 de f 0} [ﬁjp'é-mg'ql of eo{ SF(Q}-mékoxy-Z-pyndmyl)-( AR)-2, 5-d|a;ab|cyc|0[2.2.1]heptane;

0 __RG 1-[2-(1H-indol-3-yl)Ethyl]-4-(6-chloro-2-pyridinyl)-pipérazine;
14{2-(1H-indol-3-yl}éthyl}-4-(6-méthoxy-2-pyridinyl)-pipérazine;

1-[2-(1H-indol-3-yl)éthyl]-5-(3-méthoxy-2-pyridinyl)-(1S,4S)-2,5-diazabicyclo[2.2.1] heptane,
1-[3-(1H-indol-3-yl)propyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[3~(1H-indol-3-yl)propyl}-4-(6-chloro-2-pyridinyhpipérazine;

15 " 1-[4-(1H-indol-3-y)butyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[2-(1H-indol-3-yl)éthyl}-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;
2-[2-(1H-indol-3-yl)éthyl]-5-(6-chloro-2-pyridinyl)~(1S,4S)-2,5-diazabicyclo[2.2.1]heptane;

v 2-[2-(1H-indol-3-yl)éthyl]-5-(6-chloro-2-pyridinyi)-(1R,4R)-2,5-diazabicyclo[2.2.1]heptans;
1-[3-(1H-indol-3-yl)propyl]-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;

20 : 1-[4-(1H-indol-3-yl)butyl}-4-(8-chloro-2-pyridinyl)pipérazine ;

' 1-[4-(1H-indol-3-yl)butyl]-4-(B-trifluorométhyl-2-pyridinyl)pipérazine ;
1-[3-(1H-indol-3-yl)propyl}-4-(4-trifluorométhyi-2-pyridinyl)pipérazine ;
2-[3-(1H-indol-3-y))propyl}-5-(3-méthoxy-2-pyridinyl)(1S,48)-2,5-diazabicycio[2.2.1] heptane ;
2-{3-(1H-indol-3-yl)propyl}-5-(3-méthoxy-2-pyridinyl)-(1R,4R)-2,5-diazabicyclo[2.2.1] heptane ;

25 1-[2-(1H-indol-3-yl)éthyl}-4-(6-chloro-2-pyridinyl)-2-méthyIpipérazine ;
1-[2-(1H-indol-3-yl)éthyl]-4-(4-trifluorométhyl-2-pyridinyl)pipérazine ;
1-{2-(5-méthoxy-1H-indol-3-yl)-éthyl-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[2-(5-fluoro-1H-indol-3-yl)-6thyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-{2-(5-méthoxy-1H-indol-3-yl)-thyl}-4-(B-chloro-2-pyridinyl)pipérazine ;

30 1-[2-(5-fluoro-1H-indol-3-yl)-éthyl}-4-(6-chloro-2-pyridinyl)pipérazine ;
1-[2-(1H-indol-3-yl)-éthyi]-4-(3-chloro-2-pyridinyl)pipérazine ;
1-[2-(5-fluoro-1H-indol-3-yl)-éthy|}-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;
1-[2-(5-méthoxy-1H-indol-3-yl)-éthyi}-4-(B-trifluorométhyl-2-pytidinyl)pipérazine ;
3-[4-[4-(6-chloro-2-pyridinyl)-1-pipérazinyi}-1-cyclohexen-1-yl}-5-méthoxyindole ;

35 3-[4-[4-(6-chloro-2-pyridinyl)-1-pipérazinyl}-1-cyclohexén-1-yi]-1H-indole ;
3-[4-[4-(8-chloro-2-pyridinyl)-1-pipérazinyl]-1-cyclohexén-1-yl}-1H-indole-5-carboxamide ;

. 1-{2-(N-méthyl-1H-indol-3-yl)-éthyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ; '
N 1-[2-(5,6-diméthoxy-1H-indol-3-yl)éthyi]}-4-(3-méthoxy-2-pyridinyl)pipérazine ;

' 1-[2-(5, s-dlméthoxy-1ﬁ-mdol-3-y|)éthyl]-4-(6-chIoro-z-pyndmyl)pipérazme :

40 T H3-(N-méthyl-1 H-|ndol-3-y|)-propyl]-4-(3-méthoxy-2-pyr|d|nyl)mpérazme ;

' -[3-(N-méthy|- H-mdoI-3-yl)-propyl]-4-(6-chloro-2-pyr|dmyl)plpérazme ;
1-[3~(5-fluoro-1 H-mdol-3-yl)-propyl]-4-(6-chloro-2-pyndmyl)p;pérazme
-[3-(5-ﬂuoro-1[l_-mdol-a-yl)-propyI]-4-(3-méthoxy-2-pyr|dmyI)p:péraznne ;
1-{2-(1H-indol-3-yl)éthyl}-4-(5-chioro-2-pyridinyl)pipérazine ; :

45 -[2-[N-méthyl- H-indol-3-yl)-éthyl}-4-(6-chloro-2-pyridinyl)pipérazine ;

1 [2-(5-chloro-1H-mdol-3-yI)-éthyl]-4-(3-méthoxy-z-pyndinyl)plpérazme ;
-[2-(5-chloro-1ﬂ-indol-3-yl)-éthyI]-4-(6-chloro-z-pyndmyl)plpérazune ;

1-[2-(5-chloro-1H-indol-3-yl)éthyl]-4-(B-trifluorométhyl-2-pyridinyl)pipérazine ;

1-[2-(1 H-indo}-3-yl)éthyl}-4-(3-méthoxy-2-pyridinyl)-2-méthyl-pipérazine ;

50 4-(8-chloro-2-pyridinyl)-1-[2-(6-méthoxy-1H-indol-3-yl)éthyl]-pipérazine ;
1-{2-6-méthoxy-1H-indol-3-yl)éthyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;
1-[3-(1H-indol-3-~yl)-3-méthyl-propyl]-4-(6-chloro-2-pyridinyl)pipérazine ; -
1-[3-(1H-indol-3-yl)-3-méthyl-propyl]-4-(3-méthoxy-2-pyridinyl)pipérazine ;

. 1-[2-(5,6-diméthoxy-1H-indol-3-yl)éthyi]-4-(6-trifluorométhyl-2-pyridinyl)pipérazine ;

56 3-{4-[4-(6-chloro-2-pyridinyl)-1-pipérazinyl]-1-cyclohexén-1-yl]-5-fluoro-1H-indole ;

' 4-(5-chloro-3-méthoxy-2-pyridinyl)-1-{3-(1H-indol-3-yl)propyllpipérazine hydrochlorure ;
4~(6-chloro-2-pyridinyl)-1-{3-(1H-indol-3-yl)propyl}-2-méthyl-pipérazine.




o.V 2, |
Sh oz 90 E
conpos6 de formule g~nérale |V q@qg JheSadg €291 I avec R5-M es n

comme ci -dessus, 30 pour obtenir un conpose de fornmule g~n~rale |a,
ou C) un conpose de fornula gen~rale 11l est alkylat6 de fagon reductrice
avec un7.c eeemsepoticprépareiel ConglRBRIdes Rvendidiots 02 8 ldafkdtériss btRdue® 40 (X) .45 o0
f et g sont Apescompésé @b soreldle Géndrals llavec | a condition quo f + g dolt 8tre egal
a 3, 4 ou 5, pour donner un conpos6 de forrmule géndrale IX: 50 55 79 - EP

0 345 808 B1 Had e L‘é Sft6 to0
(I'X) sun conpose de fornule generale I X ¢ ﬁ"prSP 4 pour produire un
compose do fornule g~nerale VIR IR (CH) > (CH 20 7 25~~~~~~~~~ H un

conpose de fornmule g~n6rale VI ek RAd avec un conposd de fonmul e

gnndrae VI 30
it2 (V1) R* k!

est mis & réagir avec un composé de formule générale RS-M, ol M représente une espace
métalloide, pour obtenir un composé de formule générale VI:
15

, : : RS
AN ' f
o/ CH2) n—CHON
R3
20 R?
' N
R \“l
(V1)

25

un composé de formule générale VI est mis & réagir avec un réactif Y-x,. ol X est un groupe partant
et Y est un atome d'hydrogéne ou un contre-ion, pour obtenir un composé de formule générale V :

30

- %
CH2)n—CH X
R3
_ 36 ' ) R?
N R \ 1
N\ R
(V)
40
un composé de formule générale V es( mis A réagir avec un composé de formule générale Il :
RS
45 R s
RS

50
<11

pour obtenir un cohmsé de formule générale la.
66 '
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36~~~~~~~~~~~ . ~~pour donner un corrpose do fornule g~nerale | b R~~(
CK2H)s< It ft "~~Rl (Ib) 50 et, si soulaitn, un corrpo mmmumu’m
generale I'b est r~duit en un conpasgﬂgab‘ashjrnul e g~n~rale !

C L M SEPO0 345808 Bl1 (101 D) un conpose de forful"
ghneral e Vill est condense avec un conpose de fornule g-~nerale X pour

donner un conpos de fornule gen~rale XAl 20
ot 25

RRR 30 CXI |) un conpose
de formul e gen6rale Xl est r~duit et d~c~ ~tRY i se de formule
gdnerale Xi 35 40 13 R ; R ¢51Rre->éln)- se de fornmule
gendrat e Xi est condens5 R rrposd de f&:@al e el d Il pour

2l C, ?

donner un conpos6 de formul

10 ' _ - (1a)
ou
B) un composé de formule générale II ou un équivalent actif de celui-ci est mis & réagir avec un

15 composé de formule générale Il pour obtenir un composé de formule générale IV:

(N . |
N

| @ )

25 |

(Iv)

un composé de formule générale IV est mis & réagir avec R5-M, o0 R® est défini comme ci-dessus,

30 pour obtenir un composé de formule générale la, ou ’
C) un composé de formule générale il est alkylaté de fagon réductrice avec un composé de formule
générale X

35 : /\

N o 0
4 ; . - x
N (Ha2C) s (CH2) o
40
(X)
45

ol fetg sont des entiers de 0 3 5 avec la condition que f + g doit &tre égal & 3, 4 ou 5, pour
donner un composé de formule générale IX : )

- 80
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les synboles R1 3 RO et n etant dMinis comme on revendication 1 i et si
souhai t 6, un conpose ainsi obtenu de formule | est convert mwmm,i

d' addition d' acide 55 phE{, ﬁlé%gqemant accept abl e W”Hm
Proc6d6 pour pr~parer une-conpositio armaceuti que qui conpren

foum ture d' au noins un compos6 des revendications 1 A 6, sous une forne

appropri ee pour administration optionnel |l enent EP 0 345 808 Bl

i ncorporde dans un porteur etlou un adjyvant pharmaceutique. 9. Proc6d4

pour prdparer une conposition pharnmace |que selon & revendication 8, sous
ur

ratlon system que a un
hot esmamral i en qui conpren Qorteur phar macout i que
avec d' environ 1 & 500 ngy os ar®n |l es revendications 1
a 6. 10. Uilisation d au nnlns un conposG tlon les revendications 1 a 6
pour pr-~parer une conposition pharmaceutique pour aneliorer un 6tat
|ndd%|rable de depression chez un mamm fbre. 10 15 20 25 30 35 40 46 50 655
82 (Ix)

forme de dosage unitaire aiﬁoo cHi)

un composé de formule générale IX est déprotégé pour produire un composé de formule générale
Vili
15

.\u - CHy) ¢
# | =<: caz: g}h&

(VIII)

25 .
un composé de formule générale VIl est condensé avec un composé de formule générale VI

] . | R? m—n’
| . Y

- (VII)

pour donner un composé de formule générale Ib

| (CHa) p\ | R'l
P s \\.:CH’)'kQ—@"
| R %! _
(Ib)

ot, si souhaité, un composé de formule générale Ib est réduit en un composé de la formule générale
IC:
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55

C m

EP 0 345 808 B1
RS .
(CH,) h 'R
WAL,
, (CHa) o \"‘(R,“ '
R \ a?
N
R \R‘
(Ic)

ou
D) un composé de formule générale Vill est condensé avec un composé de formule générale X pour
donner un composé de formule générale X

{ )

\ /
R? @ \ a2
R N\Rt
xXID

un composé de formule générale Xii est réduit et décétalisé en un composé de formule générale X

un composé de formule générale Xl est condensé avec un composé de formule générale Il pour
donner un composé de formule générale Ic,

les symboles R! & R? et n étant définis comme en revendication 1, et -

si souhaitd, un composé ainsi obtenu de formule | est converti en un sel d'addition d'acide
pharmaceutiquement acceptable de celui-ci.

8. Procédé pour préparer une composition pharmaceutique qui comprend la fourniture d'au moins un
composé des revendications 1 & 6, sous une forme appropriée pour administration optionnellement
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'incorporée dans un porteur et/ou un adjuvant pharmaceutique.

9. Procédé pour préparer une composition pharmaceutique selon la revendication 8, sous forme de
dosage unitaire approprié pour une administration systémigue & un héte mammalien qui comprend le
mélange d' un porteur pharmaceutique avec d'environ 1 3 500 mg d'au moins un composé selon les
revendications 1 &4 6. '

10. Utilisation d'au moins un composé selon les revendications 1 & 6 pour préparer une composition
pharmaceutique pour améliorer un état indésirable de dépression chez un mammifére.
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