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New 1H- i ndol e- pyri di necar boxam de and

1Hi ndol e- pi peri di necar boxam de conpounds, a process

f d¥ewt hidrindpleapyaidin¢carboxamige andrbHeindpleaip eddineeirbpxamide

cenmpguridsga phegess for theiff peeparati@nand phramaiconticad|catpositions

new 1H-i ndol e- pyri di necanbonizgithemand 1H-i ndol e-

pi peri di necar boxam de conpounds, to a process for their

preparation and to pharmaceptical conpositions

containing them The literature provides numerous

exanpl es of conmpounds exhibiting an ebumane 5 .
Thes prgsenty pvention gelgies g neve Wasdokspaidmpcppoxgrpide gpd 1H-indole-

. : b cafl 454 .Chy.de P

plp%%%%ﬁk%g n(%t hé}%uﬁﬁﬁn&@ 3o 434 R8s WRIrC Rheifl @BleParthibl and to
phagiBéoeutidd] Spihpaliti¢dvicobfimng tedno- 14- hydr oxy- ebumaneni ne- 14

- carboxyl ate) and conpounds thereof with regard to

their vasodilatory properties. The Patent Applications

Thézz Ritéraftee p48ided hiifRréus381affids e e6Mbo@Y exhibiting an eburnane

0, 2| - di noreburn- aneni ne conpounds and the Patent
struspypé.itbiathetg tBP casex8fecidly wite dwmatem epecification US03 234 383, which

ceofiog b PR S0 b R L0 g SRR SR e P enine- 14

carBékyl A8 arP cBRPbidRNBeRbs tv%lgls ?e%’%fcp 8 €nedK g!ésgﬁﬂﬁory-rgf‘operties. The

Pat'ent” Application EP O 6 descri

Patd- iApgbitationy CFR Betd3rf@8 a pib X2 381 648rpmeseds . newBe$i Hedinoreburn-

t he fact that - th f th
sengghs efiopoipdSred B 3ol Arelieiopdnt BERE 4R BreRenet Py gapa-20.21-
dinBfe®R@hinkfRe cofpBaidsi THéE Phtent AEMidABYE EPEEES S 93NGestbdi&burnane
power ful 15 selective or non-sel ective tyrosine

corhgapndx yhosied indthset 4. avbil &pepibenst piciel shurmane speletoantlhe Patent
N e

Besides the fact that they are new, the compounds of the present invention have very

valuable pharmacological properties. In particular, they have been found to be powerful

selective or non-selective tyrosine hydroxylase inducers.

More specifically, the present invention relates to compounds of formula (I) :

@,

wherein :

A represents a divalent radical :

| | |

N N N ~
R R > or R SO,
6 s 6 6 2
4
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A represents a divalent radical R6 N( R6 N\~ or R6 So2
20 Z -2- wherein: Z represents an oxygen atom or

sul phur atom R6 represents : a hydrogen atom 5 a

Il inear or branched ({ -C6)al kyl group, C(O) -AA wherein
AA represents an amno acid.radical, a linear or
branched (Cl-C6)al koxy-car bo%yl group, CHT-OC(O-R'
wherein R represents a hydrogen atomor a |inear or
phgisEhed (CT- CB)aIkyI group and R' represents a linear

AR AL 2

yﬁnﬁéthB)allcyl group in 10 which the al kyl npiety
| inear or branched, a |inear or branched
?gylﬁﬁ?bﬁpyhaloalkyl group, or a Iinear or branched
Q@ne@%@&%ﬁkhé&h 3%]1}2? %ljoylg N h&kinTRIA® reg)?és(e) S na& amino

atons, one or I hear” or branc
6l - 1@61)call, Iaohyeagrmubmdwd ani- @@)alkbﬂjld-ﬁ&bogﬁ]tc %map,l CHR'-0-C(0)-R"
bst ted b e .or two identjcal aqr different
FhRE Rbiebisediie s oo esjiémm orgrensed (Ci-ohkel group and
P r double bond, in
Fhaﬂ¥§ﬁ§§%lgégn?gﬁégégﬂgg g g@ 1 nd or a doubl e
bdinear arheanchedy(G-Conalkenylignoyp, ah armvmgrolgao ah y&ryé—ZOl—O)ahlkyl group in
4 i ch, ma e sane
SRR, s E&Eﬂ?’ow&wmﬁﬁ%@ﬁa@ﬁ@ liggar op Eraé‘f’lFFé’r(sé REopotRatoalky!
®Rpesent : a hydrogen or halogen atom a linear or
ranched (d -C6) al kyl ?roug a |inear or branched
pich J%éfmfk@ﬂlyc})gd d@p’%h‘ ky? shiip dubstiutgd dypneaproyanechalogen atoms,

%o&p(%?%é{ygﬁ%ﬁ?’(éﬁﬁ%&mear olr Q%%Ehe%r((ﬁ).r(%?aﬁb&gz groups, Or amino groups

optionally substituted by one or two identical or different, linear or branched

(C1-Ce)alkyl groups,

in the ring B

------- represents a single bond or a double bond,

in the ring C
------- represents a single bond or a double bond, the ring C containing, at most, only

one double bond,

Ri1, Ry, R3 and Ry, which may be the same or different, each independently of the others,
represent :

a hydrogen or halogen atom,

a linear or branched (C;-Cg)alkyl group, a linear or branched (C;-Cg)alkoxy group, a
hydroxy group, a cyano group, a nitro group, a linear or branched (C;-Cs)polyhaloalkyl
group, an amino group (optionally substituted by one or two linear or branched
(C1-Ce)alkyl

and/or linear or branched (C,-Cg)alkenyl groups, it being possible for the alkyl and
alkenyl groups to be the same or different),
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group, an am no group (optionally substituted by one or
two linear or branched (Cl-C6)alkyl and/or |inear or
branched (C2-C6)al kenyl groups, it being possible for
the al kyl and al kenyl groups to be the sane or
different), -3- or a linear 3; branched (C1-C6) al kyl
chai n substituted by one or nore hal ogen atons, one or
nor e hydroxy groups, linear or branched (( - Cﬁ)alkoxy

g BUinsar i branghed (Gr ikl oiwmmuhmtyted diysQnethtIedredyalczgw atoms,
ff b
B Y Ro R0 . S RSPl 52 e G o arouns

aptionallg kub@ﬁ“@ltedo bybbag cdre twd Gdekifontl dey difr@4pP.lindfk or branched

am noal k group in which the alkyl noiety 1s a linear
€§1G¢%W% QURMmain of | to 6 carbon atons, or a linear
or branched (Cl1-C6)- hydroxyal kyl group, 10 X and Y,
whi ch nmay be the sane or different, each independently
8f r¢phesentsher, represent: a hydrogen atomor a linear
ah>@ﬂanched (Cl-C6)al kyl group, Ra, Rb, RO and Rd,

EHY°Be the same or different, each independently

@finther (B}el?l%ﬁ&i (Clt@(g{ilﬁ?le u ]aIFl a‘?hlﬂ%gﬁa%‘?& djollh \Dlﬁl:l?gl%rhlkyl moiety

atom a linear or brahc

isyaltinsey ogrbanshed chdinedrl tor6 balhm hioths, OCh -lﬁealamklﬁxyched (C1-Cg)-
I ou a.cyano group, a nitro group, a linear or

E¥‘%ﬂ&?&lﬁyl@éu—p€ﬁ) pol y- hal oal kyl group, an ami no group

(optionally substituted by one or two identical or

different, linear or branched (d -C6)al kyl groups), 20

& a@d Df nehichomay rben dee sameior Giffateky | each andersnbentlyt of @tk other,

B% .or nore groups selected from hal ogen, hydroxy,
hear or branched (Ct-C6) al koxy, and am no optionally

s ibdioptrdtenh dry laker & brhvvhed dentierlyl g@ougli f ferent,
l'inear or branched (d -C6)alkyl groups, it belng
under st ood t hat mhen Ais linked to thering Cat a

Rar Ogc rcp@’a 1 g b? 'ﬂf‘ekﬁfne dr t& HIIRS%ACB it %gnd_‘é%tl}/ i'c:\;g tshe é)thers,

I'ng carbon a on1a 0 car
thpmsbm

a hydrogen or halogen atom,

a linear or branched (Ci-Cg)alkyl group, a hydroxy group, a linear or branched
(C1-Ce)alkoxy group, a cyano group, a nitro group, a linear or branched (C;-Cg)poly-
haloalkyl group, an amino group (optionally substituted by one or two identical or
different, linear or branched (C;-Ce)alkyl groups),

or a linear or branched (C;-Ceg)alkyl chain substituted by one or more groups selected
from halogen, hydroxy, linear or branched (C;-Cg)alkoxy, and amino optionally
substituted by one or two identical or different, linear or branched (C;-Cg)alkyl groups,
it being understood that when A is linked to the ring C at a carbon atom carrying one of
the substituents R,, Ry, Re, Rg or Y and said linking carbon atom also carries a double
bond, then the corresponding substituent Ry, Ry, R, Rg or Y is absent,

* R represents :

a hydrogen atom,

a linear or branched (C;-Ce)alkyl group; an aryl-(C;-Ce)alkyl group in which the alkyl
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25 bond, then the correspondi ng substituent Ra, Rb, R

Rd or Y is absent, Re represents : a hydrogen atom a

i near or branched ({ -C6)al kyl group; an _

aryl-(d -C6)al kyl group in which the alkyl -4- noiety

is linear or branched; a |linear or branched

(C2-C6) al kenyl group; a liné4r or branched

(C2-C6)al kynyl group; a linear or branched (d -C6)al kyl
810dety 18 dipsari euubradchieyd; adlineanor faneheft (Up€s)skkerydt gdug;r o hinear or

D L T ot AP R S Peges
gh@uPGbre grotadelRtedF@N %E@ﬁl)xi drfiho GOptAINKIY YubsBRfedNRY &% or two

wherein R/ _and Rs, together with the nitrogen atom

derticalngy diffraent. digean e begmchesh4C1-Eolsliyd tarewtsydlinesr arobranched

S T —

dent,aforiongn whtidrialiyt bebseiyiedd, c4-syet &Iﬂi}a@l&e&p Hdted&dyRIe0 optionally
atom sel ected from an oxygen atomand a nitrogen atom
gontaining g orgpots donblecpridesuihs) Hiekheisyocyeckeaand optionally containing

At HHeu €, : | chali
SR e ek, SE0R Mg R SRR oS0 B ane o
bifroghe ataaner gilinepsombranbieedalGeys)dkaiyh chhia stubﬁitgtedlby the same
enanti opers, .dj ast ereoi soners,  a | des, . and al so
BB R T GROLEREE of haPEB oo o kB ch B Fygpttuted by the
sReploapd & MEhkyPEnAase, it being understood that : 15
as an optionally substituted, 4- to 8-nmenbered

het erocycl e optionally containing one or nore double

s.within the heterocycle and optjanally. contajnin .
to G e e e TP R R BORHLSS b dcibncllvehor with
a phii@iicaitically gedep@bliacalet thséli trogen atom there may be

nment i oned, mﬁtﬁout i nplying any |imtation,
pyrrolidine, piperidine, azepane, piperazine and

; ' ose heterocycles optionally being
it su gp@%ﬁ?@St%#hcluding on the second 20 nitrogen atom

as ofi optipeiyziubefitutey, dneo §rmerabeted detidcgelk optioallyf edr@ithing one or
| i near or. branched (C -C6)al kyl,

mofy (BBRIe JonF anithie.ng LTSSy g e ORRARSIY PRAERRE Brtin the cyclic
L e T S —
be medtiopdnwithouhimplyang amelanitationh pamalitik, (pleri@a)eahdephne, piperazine
B SN X R IR T OF
nitRgkh Qe dF PPYAzine) by one or more identical or different groups selected from
linear or branched (C;-Cg)alkyl, linear or branched (C;-Cg)hydroxyalkyl, linear or
branched (C;-Cg)alkoxy-(C;-Ce)alkyl, COR,, CO»-Ry-NR,R',, CO,-Ry-OR, (wherein R,
represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group, Ry is as defined for
R, and Ry, represents a linear or branched (C;-Cg)alkylene chain), aryl, aryloxycarbonyl,
linear or branched aryl-(C,-Ce)alkoxy-carbonyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted heterocycloalkyl, optionally
substituted heterocycloalkylalkyl, and aminoalkyl in which the alkyl moiety is a linear or

branched chain of 1 to 6 carbon atoms and the amino moiety optionally is substituted by

one or two identical or different, linear or branched (C;-Cg)alkyl groups,
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25 linear or branched aryl-(Cl-C6)al koxy-carbonyl,
optionally substituted cycloal kyl, optionally
substituted cycl oal kyl al kyl, optionally substituted
het erocycl oal kyl , optionally substituted
het er ocycl oal kyl al kyl, and ag1noalky| in which the
al kyl noiety is a linear or -branched chain of 1 to 6
carbon atons and the ami no noiety optionally is
aryd megns & phenyl @y napltbylogroumeeari eptionedly beingdiubfténtedtby one or more

vl 2 PO R S AR PR i Bl hePBR0tC o

ﬂksmbgﬁmpgted by one or nore hal ogen atons, nitro,
am no, linear or branched (Cl-C6)al kyl or Iinear or
branched (Cl-C6)- al koxy groups, cycloal kyl neans a
up, 5
4 %@% ]gffﬁf ﬁn%ﬁﬁggg@ﬁgﬁ%ﬁgfggfﬁﬁﬁ&ékLggﬁﬁ?bup wherein
the al kyl group denotes a linear or branched chain of
0.6 carbon ato and t he cycl oal k rou denotes a
cyéﬁl@l%gﬁlpems atcéfcpog Ikykalkyt g]dml))/ mgfé%éelagk 5 2ERHP, denotes a linear or
braRel el REWCHORLKY arBAR BN asrﬂttﬁé @#rcqgalk%‘l rBﬁb §er{5‘?&bae§a%jrated 4- to
nonocyclic group containing 1 dte
8-ns@hlereds andnooynlivigrowggen, oxygen and sul phur : 10
het erocycl oal kyl al kyl neans a het erocycl oal kyl - al kyl
group wherein the alkyl group denotes a |linear or
hetBfo@ Q1 BARYIGR@INE aQhtutatdd 46 16 MnRPRbALD BRonBER1iE Iﬁ?oup containing 1 or 2
het er ocycl oal kyl group denotes a Saturat ed, to
hetgrorpierpe sadertedvbpmayicoden, epyaap asdsulplimi ng 1 or 2 hetero
atons selected fromnitrogen, oxygen and sul phur, 15
t he expression "optionally substituted" when referring

hett@cl¢16alRyIalkYs Hakak 0§|Hé&ﬁrocycﬁiﬁﬂdywiké'y|gi‘bﬂﬁy|where1n the alkyl group
heterocycloalkyl and het erocycl oal Ialﬁg means t hat

denotesselingap gp f%@ﬁl}ed Pwis ohE e tSlRﬂéwnkﬁ}Ol@mn therhstagocycloalkyl group
delfoq&nat Ea‘f@ljateﬁr dJ[ %%{(f%{\;&&%gf&nl E%qﬂtqﬁo&et&%ﬁ f1r o hgtero atoms

I near or branc ear oOr Bbranche
seléa@itd fobthhytdogexy etyieph and suiplaur, or br anched

(C C6) al koxy-(Cl-C6)al kyl, carboxy, |inear or branched

(Cl - C6) al koxy-carbonyl and 20 ani noal kyl in which the

thealeK% esdTBi e'tdbtﬂoﬁalgr | dB&RGtA" RhaD Cllé?éi{rﬁ? ajgn tﬁé %lohﬁs cycloalkyl,

carbon atons he am no noi ety Opt onal
cydediksylalikyl, ddtebycyolvelkyt andvbetedepelpalbylalyl dieﬁrﬁethanth,ose groups may

| inear br anched an
be UERRUPT Py Ry Booter i hba e SHRGLPES a7 AHGH fom tnear or
bradtligddny €, - C@ﬁﬂ@'ﬂ agiinBat or abraRGRAr tOLCo)BYEDLYAMAN, linear or branched
| ut amy l'ut am n gl ycyl, histidyl, i'sol eucyl
(Cﬂ-gggl}(pxy-(gggi alkyl, car oxy, linear or branched (C1 -Ceg)alkoxy-carbonyl and
aminoalkyl in which the alkyl moiety is a linear or branched chain of 1 to 6 carbon atoms

and the amino moiety optionally is substituted by one or two identical or different, linear or

branched (C;-Cg)alkyl groups,
an amino acid radical is understood to mean the radicals alanyl, arginyl, asparaginyl, o-
aspartyl, cysteinyl, o-glutamyl, glutaminyl, glycyl, histidyl, isoleucyl, leucyl, lysyl,

methionyl, phenylalanyl, prolyl, seryl, threonyl, tryptophyl, tyrosyl and valyl.

Among the pharmaceutically acceptable acids there may be mentioned, without implying
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25 net hi onyl, phenyl al anyl, prolyl, seryl, threonyl,
tryptophyl, tyrosyl and valyl. Anong the
pharmaceutically acceptable acids there may be
mentioned, without inplying -6- any limtation,
hydrochl oric acid, hydrobrom_c acid, sul phuric acid,
phosphoni ¢ acid, acetic aC|é trlfluoroacetic acid,
lactic acid, pyruvic acid, mal oni ¢ acid, succinic acid,
anyy [limitatios, hEerchlbumldc hydrabromigr cid; sulahurd: aq:rdl ehasphonic acid,
(LG .88 sSco acid, .oxal.ic
o fitcliebioafle s RS afied b B e, Fyrlinig asice sucainic acic
glwmmgld, if@nmaﬁmqeﬂmmﬁdi ¥nA6i6 Qpida b RAG aScdrbRIRidIBYalic acid,
be menti oned, mnthou&ﬁvgflylng any l'imtation, sodium

meffipgeaaheaic asisth samphor dysingeste-t r i et hyl ami ne,
tert-butylam ne etc. Preferred conpounds of the
invention are those wherein A represents a dival ent
An’((mgl thaphi¥mac&@ichNy jacceptabidiedsed theROmb ba%@lﬁﬁhéﬁé‘ &hviftdt implying
mul.a ( %{ and Z represents_an oxygen atom
anmﬁe&%% godigmehyydraxidee petagHum hy dogt n@’@ﬂ]}’?ﬂgn%éﬂf'betwime etc..
hydrogen atom as the substituent R6. According to the
i nvention, preference is given to a hydrogen atom a
Prefetraigmmmiods afithainventieeare drosbmwhaehed réftesent)adikalsyt radical :
group as the substituents Rl, R2, R3 and R4. According
to|the invention, preference is given to a hydrogen
/;N‘ or -a linear or branched (d -0C6)alkyl group as the
RiSubstliituent R5. 15 According to the invention,
pr ef ence is given to a hydrogen atomor a |linear or
br anc C6) al kyl group as the substituents X and
the%ctsraéudﬁ@nftdofm fremuia/@haridohrepprsetite pe nygenstgiven to a
hydrogen atom as the substituents Ra, Rb, RQ and Rd.
According to the invention, preference is given to a
Acbyrdingge theaihogmtion, preferdiralis giverbi endbrh 64 the@hBdtyent Re.
group or linear or branched (C2-C6)al kenyl group as the
substituent Re. According to an advant ageous
0 u
Ac@&fﬁ&% ot%géu I entt@}? fﬂ(r)ér%n%ﬁzzé %n%gs/éhr &)ﬁﬁ@ggé‘h ABRL gqlsalo% ff atom or a
linear or branched (C;-C¢)alkoxy group as the substituents R;, Ry, R3 and R.

According to the invention, preference is given to a hydrogen atom or a linear or branched

(C1-Ce)alkyl group as the substituent Rs.

According to the invention, preference is given to a hydrogen atom or a linear or branched

(C1-Ce)alkyl group as the substituents X and Y.

According to the invention, preference is given to a hydrogen atom as the substituents R,

Ry, Rc and Rg.

According to the invention, preference is given to a hydrogen atom or a linear or branched

(C1-Ce)alkyl group or linear or branched (C,-Cs)alkenyl group as the substituent R..

According to an advantageous embodiment of the invention, preferred compounds are



RZBXYNRaJA) R3IRN aR RIR ORwerein
-------- X, Y, R, R, R3, R4, R5, R6, Ra, Rb, R, Rd
and R are as defined for formula (1). 5 According to
a second advant ageous enbodi nent of the invention,
preferred conpounds are conpounds of forrmula (113) :
RLRS Re BXYNR(1IB) N 3 NCR4RRb REdO
R wherein ------- X, Y, R, R2, R3, R4, R5, R6i Ra, Rb,
corppouRds ghtrrelagid) as defined for formula (1). 10
According to g third advant ageous enbodi nent of the

i nventi on, conpounds of
fornulakglcy
Ia)
RB
wherein ------- , X, Y, Ry, Ry, R3, Ry, Rs, Rg, Ra, Ry, Re, Rg and Re are as defined for

formula (T).

5 According to a second advantageous embodiment of the invention, preferred compounds

are compounds of formula (IB) :

R, R,
" A\
B (IB)
N
R; \
N
R, Vs
R¢
wherein ------- , X, Y, Ry, Ry, Rs, Ry, Rs, R, Ra, Ry, Re, Ry and R, are as defined for

formula ().

10 According to a third advantageous embodiment of the invention, preferred compounds are

compounds of formula (IC) :

(IC)

wherein ------- X, Y, Ry, Ra, R3, Ry, Rs, Rg, Ra, Ry, Re, Ry and R, are as defined for

_—

formula ().
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RN3C R4RERIR ORWerein ------- , XY, Ri,

R2, R3, R4, R5, R6, Ra, Rb, Rc, Rd and Re are as

defined for fornula (1). -8- According to a fourth

advant ageous enbodi ment of the invention, preferred

conpounds are conpounds of forrmula (ID) : RL R5 Re B X

YNRt) Na RZ3CRN 4 RBRo 6 Rd O R C wherein

------- , X Y, R, R, R3, R4, R5, R6, Ra, Rb, R Rd

and Re are as defined for 5 fornmula (1). According to
Aceorflingtth aafbratht aiyentageomsizadtiodimnt @f thé envientien tprefrred compounds
are%gglfp%édesdof%gﬁu%%iare conpounds of fornmula (IB) : R

Re
v 1 R, (D)
C
R; R,
Rc
wherein -------, X, Y, Rj, Ry, R3, Ry, Rs, R, Ra, Ry, Re, Rq and R, are as defined for

formula ().

According to a fifth advantageous embodiment of the invention, preferred compounds are

compounds of formula (IE) :

(IE)

wherein ------- X, Y, Ry, Ra, R3, Ry, Rs, R, Ra, Ry, Re, Ry and R, are as defined for

[N

formula (I).

According to a sixth advantageous embodiment of the invention, preferred compounds are

compounds of formula (IF) :

(IF)
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B\ XYNR(IEf NRSR NdC 6RAR // Ro ORe

wherein ------- , X Y, R, R, R3, R4, R5, R6, Ra, Rb,

R, Rd and Re are as defined for 10 fornula (1).

According to a sixth advantageous enbodi nent of the

i nvention, preferred conpounds are conpounds of

formula (IF): RE RS RRY BX(IF) NRINR R3C R

N~4 R/ RR 0CRb-9- wherein --, X Y, R, R, R3,
Whml,n REJ:,‘:_:RK,-, ml: %; RRER%I%S,&R\Q RQBR&I'EC,G&d dﬁf RE]@(E ﬁ@deﬁned for
ﬁnfq gzga (1). According to a seventh advant ageous

ment of the invention, preferred conpounds are
compounds of fornmula (1IG : RR RR2 B -XY Ne R (IQ

Acé\érﬁ‘}%g@o a seventh advantageous embodiment of the invention, preferred compounds

are compounds of formula (IG) :

1|‘e
G
Y N R, 16
e
R,
RC
wherein -----—-- , X, Y, Ri, Ry, R, Ry, Rs, R, Ra, Ry, Re, Ry and R, are as defined for

formula (I).

According to an eighth advantageous embodiment of the invention, preferred compounds

are compounds of formula (IH) :

1|1e
Y N R, (IH)
C
NS
R,
RC
wherein ------- , X, Y, Ry, Ry, Rs, Ry, Rs, Re, Ry, Ry, Re, Ry and R, are as defined for

formula (I).

According to a ninth advantageous embodiment of the invention, preferred compounds are

compounds of formula (1J) :



R4 R Ro 6 ORC 5 wherein ---, X Y, RlL, R2, R3, R4,
R5, R6, Ra, Rb, Re, Rd and Re are as defined for
formula (1). According to an ei ghth advant ageous

enbodi nent of the invention, preferred conpounds are
conpounds of fornula (H) : R5 R2rIB\ X Ne R (gl)
Na 3NC RAR | Rob 6 ORe 10 wherein ------- X,
Y, R, R2, R3, R4, R5, R6, Ra, Rb, Re, Rd and Re are as
defined for f%rnuIaR%I). According to a ninth

advant ageous ejrbodi t of the invention, preferred

conpoun 3 -10- -1 RS
Rz Y B X ( an
R;
wherein -------, X, Y, Ry, Ry, R3, R4, Rs, Rg, Ra, Ry, Re, Ry and R, are as defined for

formula (I).

Compounds preferred in accordance with the invention are :
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* N-(1H-indol-1-yl)-1-methyl-1,2,5,6-tetrahydropyridine-3-carboxamide,

* N-(2,3-dihydro-1H-indol-1-yl)-1-methyl-1,4,5,6-tetrahydropyridine-3-carboxamide,

* N-~(5-fluoro-1H-indol-1-yl)-1-methyl-1,2,5,6-tetrahydropyridine-3-carboxamide,

* N-(2,3-dihydro-1H-indol-1-yl)-1-methyl-1,4,5,6-tetrahydropyridine-3-carboxamide,

* 1-[2-(dimethylamino)ethyl]-N-(1 H-indol-1-yl)-1,2,5,6-tetrahydropyridine-3-
carboxamide,

* N-(1H-indol-1-yl)-1-[2-(4-methyl-1-piperazinyl)ethyl]-3-piperidinecarboxamide,

* N-(5-chloro-1H-indol-1-yl)-1-(2-hydroxyethyl)-1,4,5,6-tetrahydropyridine-3-
carboxamide,

* tert-butyl 4-(2-{3-[(1H-indol-1-ylamino)carbonyl]-1-piperidyl}ethyl)piperazine-1-
carboxylate,

* 1-[3-(dimethylammonium)propyl]-3-[(1 H-indol-1-ylamino)carbonyl]piperidinium,

* N-(1H-indol-1-yl)-1-[3-(1-piperidyl)propyl]-3-piperidinecarboxamide,

* N-(1H-indol-1-yl)-1-[3-(4-methyl-1-piperazinyl)propyl]-3-piperidinecarboxamide,

* N-(indol-1-yl)-1-(2-piperidin-1-yl-ethyl)-1,2,5,6-tetrahydropyridine-3-carboxamide,

* (#)-N-(indol-1-yl)-1-[2-[4-(1-methylpiperidin-4-yl)piperazin-1-yl)]ethyl]piperidine-
3-carboxamide,

* (H)-N-(indol-1-yl)-1-[3-[4-(2-hydroxyethyl)piperazin-1-yl)]propyl]piperidine-3-
carboxamide,

* (#)-N-(indol-1-yl)-1-[4-(4-methylpiperazin-1-yl)butyl]piperidine-3-carboxamide,

* (#)-N-(indol-1-yl)-1-allylpiperidine-3-carboxamide,

* (#)-N-(indol-1-yl)-1-[4-(piperidin-1-yl)but-2-en-1-yl]piperidine-3-carboxamide,
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R4 R~ Ra 6 0 Rb wherein -, X Y, R, R, R3, R4, R5,
R6, Ra, Rb, R, Rd and Re are as defined for fornula
(1). Conpounds preferred in accordance with the
invention are : 5
N-(1H-indol-1-y|)-|-nethyl-112,5,6-tetrahydropyridine-3
- car boxam de, T
N-(2,3-di hydro-IHindol-1-yl)-1-methyl-1,4,5, 6-tetrahyd
f'o@r i @i n®- 3Q—},—N~@J@d@dﬁi—ﬂé,l—62/-(piperidm—l-yl)ethyl]piperidine-3-carboxamide
N (5 -IHindol-1-yl)-I-nmethyl-1, 2,5, 6-tetrahydrop
yr%gﬁﬁg%%%garboxanide,
N (R, SordiS)y di-pN-tihdgldoyy-1=[g(pipdridmt hylethyldpiperflife s loadtboxamide
ydr opyri di ne- 3- car boxam de,
1- [EPeRtIMREhy | ani no) et hyl ]-N-(1Hindol -1-yl)-1,2,5,6-te
t rahydropyri di ne-3 10 carboxam de,
Th%f‘%ﬂeﬁro:l%?% ledé;gsrt%%%(i%olrhn%é f‘bxﬂ%%,hé/rld a!ld(ﬁtli st sl\{r]i)(ﬂ %%thg}ﬁllalcegtically
acd¥piablecioldosrtrakdstoif BdQdreferritd Ponkpdudidd YsHOati@tdaydl ?paﬂe oftthe.iRedntion.
et rahydr opyri di ne-3- carboxam de, tert-buty
4-(2-{3-[ (I Hindol -1-yl am no) car bonyl ] -1-pi peri dyl } et hy
The \negeat aveneon relas dsohorx yl proesss for the preparation of compounds of
forgngﬁag%%ﬁlﬁ I&)él?(?el ?n %{c‘%}%ﬁzt rrisoeayiln] thgt Lh(e%eH-ls! Gge asl s%élrt%rg ngzerial a
cothbdubld-ofetedidd (1) :) - i - [ 3- (1- pi peri dyl ) propyl]-3-piperidin
ecar boxam de,
N—(lH—indoI-1-y|)-1-[3i%4-nEtMyl-I-piperazinyl)propyl]-
3- pi peri di necar bgxam de
N- (i ndol -1-yl)-1-¢2>pipertveadinl-yl-ethyl)-1,2,5 6-tetra

- (H)a
()-N-(indol-I-yl et hyl pi peri di n-4-yl) pi per
azi n-1-yl)]ethyl Rgi perifdi ne- 8- car boxam de,
()-N-(indol-1-yl)-1-[3-4 4-(2-hydroxyet hyl ) pi perazin-1| -y
1 )] prop h%pi eri di ne- 3- “car boxani de,
Whel)emﬁ(,i‘% » Ry By yndi X [ane gvdefipedh{dr goypardadl).n- 1- y1 ) but yl ] pi

' - 3. ' 5 : . .
R SPALR A W Sl oo g o compound
of formMa((ii@al - | -yl ) - 1-[ 4- (pi peri di n-
I-yI)but-2-en-I-yI]pip%ridine-s-carboxanide, -11-
1 R

wherein R;, Rz, R3, R4, Rs and X are as defined hereinbefore,

which compound of formula (III) is condensed with a compound of formula (IV) :

avy,

wherein Rg, Ry, Re, Ry, Re and Y are as defined for formula (I), A; represents a group of
formula —~C(=Z)-, —-CH;— or —SO,— wherein Z is as defined for formula (I) and Z;

represents a group selected from hydroxy, ethoxy and methoxy,
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(Ror 9
(-)-N-(indol-21-yl)-1-[2-(piperidin-1-yl)ethyl]piperidin
e- 3-carboxam de enantionmer 1, (R or S)
(¥)-N-(indol-1-yl)-1-[2-(piperidin-1-yl)ethyl]piperidin
e- 3-carboxam de enantioner 2. 5 The enantioners,

di ast ereoi soners, N-oxides,” %%d addition salts Mﬁth a
pharmaceutical |y acceptable acid or base, of the

to yieldfthe eadpawrded derdsild rap saparticvilegasd ofgbe toropoune of formula (1) :

invention. TRhe present invention relates also to a
process for tne pred&gat|on of conpounds of fornula
(1), R ; s characterised in that there is
used as sta erial a co und of formula (I1) :
RL RS R2 I R N,3 H, 10 R4, whereinlR), Rz,
di phenyl phosp

yb arula (1), mhlch
|nylhyd Ré
of formula (ITF) : R1

) yield the conpound
ImRR N3 R4 N-12
15 wherein R, R2, R3, R4,
her ei nbef ore, whi ch conpound of

X are as defined
ermula (I11) is

wherghdBnfedRwiRihRa ReoRpdunlls, &%, Xandl ae @b Wiined HRreihlefore avd A is

as &ﬁ%d for formula (1),

the compounds of formula (I/a) forming the entirety of the compounds of the invention,
which are purified, if necessary, according to a conventional purification technique, may
be separated, when desired, into their different isomers according to a conventional

separation technique and are converted, when desired, into their N-oxides and, where

appropriate, their addition salts with a pharmaceutically acceptable acid or base.

The compounds of formulae (I) and (IV) are either commercially available or obtained by

conventional reactions of organic synthesis well known to the person skilled in the art.

The compound of formula (IV) in the specific case where ------- represents a double bond

between the carbon atoms carrying substituents R; and Ry, of formula (IV/a) :

(IV/a),

wherein Ry, Ry, Re, Re, Y, Aj and Z; are as defined hereinbefore,

may especially be obtained starting from the compound of formula (V) :
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AC(IV), | RO Rb Re wherein Re, Rb, Re, Rd, Re and
Y are as defined for forrmula (1), Al represents a group
of formula -C(=2)-, -CH2- or -SO2- wherein Z is as
defined for forrmula (1) and ZI 20 represents a group
sel ected from hydroxy, ethoxy and nethoxy, -12- to
yield the conpound of formil'®@ (1/a), a particular case
of the conmpounds of formula (1) RI RSRz Re B XY NR
Cva)' NR3 C R4 RdRb RCHayherein RL, R2, R3, R4, R5,
Ra, Rb, R, Rd, R X and Ylare as defined hereinbefore
and Ais as defined {l), 5 the conpounds
of forrmula (Pa) formng the e tiretyégg t he conpounds
of the invention, ywhichiare purified, i f necessary,
according to a conVéhA'on purtgication techni que, may
be separated, when desired,| into their different

i somers according to a conRentional separation

t echni que, a are.converted, en ired, into their
Whﬁegﬂﬁadgé’e%%sg‘é\/\ﬁgg la’é‘?pﬁ:?ldBﬁ?‘?&Q{? ?mg%é’fer addition salts
whitht 8 tfeaRldawtBGRIHk®R] babashe Bh@RhRréaétHy0EhIBRIS MO toild the

conmpounds of fornulae (I1) and (IV) are either
corgprvmd of iferimuja GXAQE: | abl e or obt ai ned by conventi onal

reactions of organic synthgsis well known to the person
skilled in the art. Te c oung of formula (IV) in the
speci fic case where --- résents a doubl e bond

bet ween the carbon atons carrying sulg¥l),tuents RO and
Rd, of formula (1¥a) :
A

wherein R;, Ry, Re, Y, A; and Z; are as defined hereinbefore,

which compound of formula (VI) is subjected to an alkylation reaction in the presence of a

compound of formula (VII) :
Re—Hal (VID),
wherein Hal represents a halogen atom and R, is as defined hereinbefore,

to yield the compound of formula (IV/a) as defined hereinbefore.

The compound of formula (IV) in the specific case where ------- represents a double bond

between the carbon atoms carrying substituents Rq and Y, of formula (IV/b) :

| aV/b),

wherein R;, Ry, Re, Re, Y, A; and Z,; are as defined hereinbefore,
may especially be obtained starting from the compound of formula (VIII) :
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RICZ " V~NRa Y (IV/a), A Rb R 15 wherein Ra, Rb,
RR, R Y, Al and Zl1 are as defined herei nbefore, may
especially be obtained starting fromthe conpound of
formula (V) : - 13- CH3 NRa Y\ (V), ZI\ARb RC
wherein Ra, Rb, R Y, Al and Z1 are as defined

her ei nbefore, which is tredatdd with pot assi um car bonat e
and chl oronet hyl chloroformate to yield the conpound
of formula (M) : H Yy N GCRa R), Al Rob R 5e
wherein R Rb, R Y, AY4and ZI are as_defined

her ei nbef ore, whi¢ch conpound||of forMﬁﬂgl(Vl) S

subj ected to an arkyla ction in the presence of
a compound of f or nuf*a (Vi) - Hal (M1), 10
wherein Hal represents a Hal ogen atomand Re is as

defi ned herei nbefore,
wherein Ry, Ry, Re, Y, A; and Z; are as defined hereinbefore,

which is subjected to an alkylation reaction in the presence of a compound of

formula (VII) as defined hereinbefore to yield the compound of formula (IX) :

° Hal
Y AR,
, | (IX),
J
1>~ Al Rb
R

wherein R,, Ry, Re, Re, Y, Aj and Z; are as defined hereinbefore and Hal represents a
halide anion,

which compound of formula (IX) is subjected to partial reduction by reaction with
triethylamine and PtO,,

to yield the compound of formula (IV/b) as defined hereinbefore.

The compound of formula (IV) in the specific case where ------- represents a single bond,

of formula (IV/c) :

(IV/e),

Ry R,

wherein R,, Ry, Re, Ry, Re, Y, A; and Y are as defined hereinbefore,
may especially be obtained starting from the compound of formula (X) :

H
Y N R

a

X,
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to yield the conpound of fornula (1V/a) as defined

her ei nbef ore. The conmpound of formula (1V) in the
speci fic case where ------- represents a doubl e bond
bet ween the carbon atons carryi ng substituents Rd and
Y, of formula (IV/Ib) : Rle_ Y Ra (IVIb), ZI\Al Ro R
e 15 wherein Ra, Rb, R RéﬂjY, Al and Z, are as

defined hereinbefore, may especially be obtained
wherearRd, Rg, Ra Ban Y b ashvhounas deffined hengirdoefovt,l 1) : -14- Y |

on e 5P e i kB et

yieRd thy béthp&hd FZ6inhaa gjvmc)tafgaeﬁﬁ@ﬂ%@iﬁbé}ﬁrea conpound of
formula (VI1) as defined hereinbefore to yield the

compound of formula (IX) : R | e Hal Y AV~"NrRa Rb
i e ennY Z e as..defined .
oo S 8P o7 Bl g T 00y D (¥ fre QO G B cothrciay
available or obtained by conventional reactions of organic synthesis well known to the

person skilled in the art.

The compounds of formula (I) have valuable pharmacological properties, especially that of
being powerful tyrosine hydroxylase (TH) inducers. It is known that tyrosine hydroxylase
is a rate-limiting enzyme which controls particularly the synthesis of neurotransmitters in
central catecholaminergic and dopaminergic neurons. The rate of synthesis of those
neurotransmitters is related especially to the appearance of tonic brain dysfunctions
constituting numerous behavioural pathologies in humans, such as anxiety, psychoses,

depression, stress etc..

By virtue of their ability to induce tyrosine hydroxylase, the compounds of the invention
will accordingly be used therapeutically in the treatment of depression, anxiety, disorders
of memory in the course of ageing and/or neurodegenerative diseases, and in the palliative

treatment of Parkinson's disease, and for adaptation to stress.

The present invention relates also to pharmaceutical compositions comprising, as active
ingredient, at least one compound of formula (I), an enantiomer, diastereoisomer or N-
oxide thereof, or an addition salt thereof with a pharmaceutically acceptable acid or base,
alone or in combination with one or more pharmaceutically acceptable, inert, non-toxic

excipients or carriers.

The pharmaceutical compositions thereby obtained will generally be presented in a dosage
form; for example, they may take the form of tablets, dragées, capsules, suppositories,
injectable or drinkable solutions and may be administered by the oral, rectal, intramuscular

or parenteral route.
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whi ch conpound of formula (I1X) is subjected to partial

reduction by reaction with triethylamne and Pt02, 10

to yield the conpound of fornula (1V/b) as defined

her ei nbef ore. The conpound of fornula (1V) in the

specific case where ------- represents a single bond,

of formula (IVV\c) R Y NRal@Ir'Vic), ZI\A Rb Rd R

wherein Ra, Rb, Re, Rd, Re, Y, A and Y1l are as defined
Amoag ethnbplﬁarmpeutiﬁsl rmampesiﬁm ab¢0,rdibg wbttlad neknsomrthereg may be

melg}k%rgﬁ%ggre%%s 21 ﬂ{p HZ{I% areppu aﬁﬁH fg{d Igra?a p%f%’gﬁ%zé.\\aﬁ ravenous,
intréfm@s@sardef i sﬁh%gutBl@e’o@b bgror&, - Glancdus URitRGhEHalt OebtBE nasal,
action of a conpoun formula (VIl1) as defined

perhiegual;itiyesabr asutap or yEspirgonyrasngeissdiiand of fornula (1V/ c)

as defined herei nbefore. The conpounds of fornul ae
(rn), (1rvy, (v, (V1), (Vill1) and (X) are either

The phn@fidce@iday compavidibhab®rdihg abt th N@derionC ivieéiteaRlinjections
reactions of organic synt heS| s well known to the

esppapkdy inclydel qasgoysrandronygqueotsnderéls splitinas difersimgusugpgnsions or

em{]l%%? Va@' Mgﬁ"a‘é J%Q'ﬂ 4e9s? Gk, epfegﬁﬁ%ﬁﬁt oﬁlﬂ%@ﬂﬁ}é | Blutions or

yrosi ne

dispersivaer s. is knovvn that tyrosine hydroxyl ase is a
rate- I|mt|ng enzynme which controls particularly the
synthesis of neurotransmitters in 10 central

Thé Bﬁﬁﬁ@étﬁf&lp&ﬁ%&&lt%g ag&ﬂ@ﬁ{grfg rtlgé ﬁlv@ﬁﬂfrpﬂ)? sofﬁ' gra'i %Hl%nﬁ;uatlon
nt hesi s of ose neurotransmtters Is related

espeslpﬁy umludy: tahdets hedmppeashioguad tatlgnisechptsaicapsules and granules, and

for dqug norai olglassal buccal or ocular administration especially include emulsions,

solutions, suspensions, drops, syrups and aerosols.

The pharmaceutical compositions for rectal or vaginal administration are preferably
suppositories or ovules, and those for per- or trans-cutaneous administration especially

include powders, aerosols, creams, ointments, gels and patches.

The above-mentioned pharmaceutical compositions illustrate the invention but do not limit

it in any way.

Among the inert, non-toxic, pharmaceutically acceptable excipients or carriers there may
be mentioned, by way of example and without implying any limitation, diluents, solvents,
preservatives, wetting agents, emulsifiers, dispersants, binders, swelling agents,
disintegrants, retardants, lubricants, absorbency agents, suspension agents, colourants,

flavourings etc..

The useful dosage varies according to the age and weight of the patient, the route of
administration, the pharmaceutical composition used, the nature and severity of the
disorder, and whether any associated treatments are being taken. The dosage ranges from

0.1 mg to 100 mg per day in one or more administrations.
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constituting nunmerous behavi oural pathologies in
humans, such as anxiety, psychoses, depression, stress
etc.. By virtue of their ability to induce tyrosine
hydr oxyl ase, the conmpounds of the invention 15 wll
accordingly be used therapeutically in the treatnent of
depr essi on, anxiety, di sordé’s  of menory in the course
of agei ng and/ or neurodegenerative di seases, and in the
pal liative treatnment of Parkinson's disease, and for
adaptation tq stress. .The present . invention rel ates
TR BB g CrhaileSulir s mbBvBHER Brtdamt bt R g, Was
active ingredient, at |east one conmpound of formula
(1), an enantioner, diastereoisoner or N- 20 oxide
The tertenef magariadn vsaddprei lrpvemlprodutsr elohrenprepargd according to known
prog%ﬁ%%ﬁ gﬁ}%glﬁgf\?é ls%Pr(a?ﬁ%reel 6{;&%}?&% %klg(p??sgsc g%%g%eéil%l[tgsn thaParé Tiseful in
prepastf edodapdunéy &f the @ivehitdord. C  exci pients or carriers.
The pharmaceutical conpositions thereby obtained wll
generally be presented in a dosage form for exanple,
. e f. Dl . .
T (o8 of B HIBRhA Meblinds' 6} BypihRAGRT on SROMHRIons were
detandnethyin becadande stthr €2 byual Pectrahetric eeétmliques (infrared, nuclear
i ntramuscul ar or parenteral route. -16- Anong the
magelic HeR0BAGec BPSCRRPHENG0HS )-accor di ng to the invention
there nmay be nentioned nore especially those that are
suitable for oral, parenteral (intravenous,
Th¢ meltmg poultawere detdnmirted nesdngs o, TPATOIdr apparatus (without emergent

coliljlrgﬁ P?qp%ﬁé?nse%ﬁ%:ﬂ?et g@%s%#%g%s’ F{sg%ﬁt ?cléu’(no ggsaalsa’lt, the melting point
corf@pors $6 1At bPMe cOmphErdiRALRBSGRUL | cal conposi tions

according to the invention for parenteral injections

especi ally include aqueous and non-aqueous sterile

L ONS i 5 ' ' _enul sions as
aS—S =¥ 2 4 tution of

i njectable solutions or dispersions. The
phar maceut i cal cogyositions according to the invention

To g raqgepysasobitian efdrhts ereftkoxylonias pedroghloyide (24 Qigd of water)
thebePhL GiGed sd Htﬁﬂlecﬁ%?%%laf sg)gﬂﬁlll h&{ﬂBkl%EZwo%%f QP&&BQ and 960 ml of
or’ 1 qul , hasdl,

capsul es an ar anul es,  an ora
1 4bliccak. e mouhrars ashidditiost1SAT and thes pefer a6 nyinites; lawdRition of 180 g

| si gns,. . sol utions, suspensions, drops, syrups, and .
of b bhosshing C&ﬂ%{ﬂffﬁ& 35 et OFF6 S sl prewith meghanical

stiigl nal adm nistration are preferably

After 5 minutes, 3 litres of water are added all at once. A white precipitate forms which is
filtered off and then taken up in 0.25M sodium hydroxide solution at 0°C. The mixture is
mechanically stirred at 0°C for 30 minutes before being filtered again. The precipitate is

dried in vacuo (phosphorus pentoxide) to yield 72.5 g of the expected product.

C% H% N%
Calculated : 61.80 5.19 6.01
Found : 61.20 5.07 5.72
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suppositories or ovules, and those for per- or
trans-cut aneous adm nistration especially 15 include
powders, aerosols, creans, ointnents, gels and patches.
The above-nenti oned pharmaceuti cal conpositions
illustrate the invention but, do not limt it in any
way. Anong the inert, non- t'ob8 ¢, phar maceutically
accept abl e excipients or carriers there may be
PREPARATEAN Dy Nveninoindeleanpl e and wi t hout inplying any
[imtation, diluents, solvents, 20 preservatives,
wetting agents, enulsifiers, dispersants, binders,
To 9Wakhenign 398N .92 o Hf PrUnAPRRESm KRESHANE B3 1P bF DAY fhere are
absor bency agents, suspension agents, colourants,
added 2\l 6i9r g ng tndetecand thpw alisaifanice,d@sag ol wauspensias bl egnpaind of

.age.a i he tient, .the, route of o
Prep AP 7 10 MRt LB Bk B btuRtn g gnd 70°C for
3 hblve 303hidtRs it rBehehicAl)sti®ing Rl thed whilSOidSE poded into 3.5 litres of
. Whether any associated treatnents are being taken. The.
icerggkhyyater. a%%@scwh@gnth@r%uhﬁ@g selution ingxtyeted Fajmpnhusng 1 §rlitres of
agim ni_st.rati = 7- 0 i N )
Ao 0L DR B8 s 5 PRy B TRA By o
undedyeduté pebairs. i Clgoimaiograpal on uilied gal @ ylobeMan@etdti C8&20and then
e prepared cording to _known procedures. The
SO/SQ\HI 1 rse%ﬁf‘%leieﬂﬁﬂ%“ RPEId I Phe¥pEed.nt er medi at es t hat

MePi f.ulsoin  preparation of conmpounds of the
“““““ n. 5 The structures of the conpounds descri bed

I NVENT 1 on.
Elemgntdhenidieangiyses :and in the Preparations were

determ ngd in ag orggg e with the usual spectronetric
techniqugéé(ingfgre ,/%uclear magneti c resonance, nass

CaRpRReS ORI vy €k ¢p). Jhs nelting points were determ ned
using a TOTTOLlI apparatus (w thout energent colum

Fowstrecti 6h§S VHéh t . Lonpound is in the formof a
salt, the nelting point 10 corresponds to that of the
conmpound in salt form PREPARATION 1 :

PREPUDATIONID OS Tl ono-Ny:chiidsiiddd ne To an aqueous
solution of 149.44 g of hydroxyl am ne hydrochl ori de
(340 M of water) there are added a solution of 72.75

o8l | 9 .
TP 0 SRR 15 &0 peare WP PRARA 2 o i Mloroindole
insghd ef iniblem nut es, a solution of 180 g 15 of

. phenyl phgsphi nyl chloride in 725 m of dioxane is
&@2 ! rrﬁhf once w th mechani cal

C% H% N%
Calculated : 57.61 4.23 16.81
Found : 57.51 441 16.68

PREPARATION 4 : 3-Methyl-N-aminoindole

The product is obtained according to the procedure of Preparation 2, using 3-methylindole

instead of indole.

PREPARATION 5 : 2,3-Dimethyl-N-aminoindole
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stirring. After 5 mnutes, 3 litres of water are added

all at once. A white precipitate forns which is

filtered off and then taken up in 0.25M sodi um

hydr oxi de solution at OC. The m xture is nechanically

stirred at OC for 30 m nutes before being filtered

again. The precipitate is 2§ dried in vacua

(phosphorus pentoxide) to yield 72.5 g of the expected
Thepodiuct is didinddhapsoidig to thepBceBineneRreparationr Harsaty 3 8slimethyl-
. é%?iﬂé%?@.@ghculated © 61.80 5.19 6.01 25 Found
indgle ipgeasl f7ndole, 18- PREPARATI ON 2: N-ani noi ndol e To a

suspensi on of 177.72 g of ground potassi um hydroxide in

1.3 litres of DMF there are added 21.85 g of indole
EHONA | Naamimoindoling. 5 g of a suspension of the
Preparation 1 in 1.3 litres of DMF. The

thick m xture is heated at between 60 and 70C for 5 3
StepOUf 3-NeRosBinddlee W th mechani cal stirring and then

whi I st hot, 1S poured into 3.5 litres of ice-cold

water. After cooling, the resulting solution is
To @sphdioncwolbeditp 98C, eist mgf hdslind inrl@§ nafof 58t% piucouk ecetic Bhid there

. ' i.S..dri ' | ph fil d .
B S et A IR .

stirkdd ABOAGIaRI Yt OPCSThd Sdp@elion B)théPhRIQARARINBY addiBO/180 ml of
and then 50/50) allows 16.5 g of the expected product

20 P apeeoyptsaflimey hydroxide| solwipaonne isathen iraptadiiee times with ethyl

acekdg%.gfdl%?g@'gﬁiggd 8r¥§ic§§ﬁa§% ir%&él:i\’ﬁg%)m%gﬁﬁla?e, Jiﬁte%é‘d e%r?d then

evdpofatddo A 92N afithe expedtel @rdduet e obtadiedi s obt ai ned
%?cordin%,g the procedure of Preparation 2, using
Meging oyt 5104 i nstead of indole. Meltingpoint : 46C

C% H% N%
Calculated : 64.85 544  18.91
Found : 64.67 5.56  18.69

Step B : N-aminoindoline

4 g of the compound of Step A above are dissolved in 50 ml of a mixture of diethyl
ether/dichloromethane 85/15 and then poured dropwise into a solution of 1.4 g of LiAlH,
IM/Et;,O (36 ml) at 0°C. After adding for 30 minutes, the reaction mixture is stirred for
3 hours at ambient temperature, and then 1.5 ml of water, 4.5 ml of 15 % sodium
hydroxide solution and then 1.5 ml of water are added slowly. The aluminium salts are
filtered off over Celite (eluting with dichloromethane) and the solvents are then evaporated
off under reduced pressure. Chromatography on silica gel (cyclohexane/diethyl ether : 7/3)

allows 2.9 g of the expected product to be isolated in the form of an orange oil.

3335 (VN-H); 3046; 3025 (v=C-H); 2954; 2844 (v C-H); 1605 (v C=C); 1478 (5 C-H).

PREPARATION 7 : Methyl 1-methyl-1.4,5.6-tetrahydropyridine-3-carboxylate
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El emental m croanal yses : 20 C% H% N% Cal cul ated :
57.61 4.23 16.81 Found : 57.51 4.41 16.68 PREPARATI ON
4: 3- Met hyl - N-am noi ndol e The product is obtained
according to the procedure of Preparation 2, using
3-nmethylindole 25 instead of indole. PREPARATION 5 :

2, 3-Dinmet hyl N-am noi ndol e A9 The product is obtained
according to the procedure of Preparation 2, using

2, 3-di unet hyl - indol e |nstead of indol e. PREPARATI ON 6:
Lpdoline 5 To a

‘ ¥oline in 100 m of

50 @6aqueous acetlc aC|d there i s added, dropw se, a
solution of 2.32 g of NaNO2 in 50 nl of water; the

10 gfunetbyl pigotinaemaresdissobved if G2 810 %lmhxelswéwie eail thRwethe reaction

1n1)§6repeﬂesza{tg<{] atlfﬁ) &gl um cgues arlol'éea edr}? 1g%[n %Ohl%ge 1d§1e tlsn%ll{lfo ed by flash

agueous soO e SO

chremtafogedpﬁsi ohtyile® ddl rqeﬂz@azxdmenhy D/l atethah 85/1 ety Meas g of
organi ¢ phases are drjied over sodium sul phate, filtered

the gxAeqt¢rprodudy teberiseletaded. 4. 92 g of the expected product

are obtained. Meltingyoitg : 68C Eleinenta7

n7i croanaNses. C% H% N% Cal cul ated : 64.85 5.44 18.91
Steh B FMlerioh] 1-dthfi1,8,5%6tete8h B opDidie-B-carBdxplikan oi ndol i ne 4

g of the conpound of Step A above are dissolved in 50

m of a mxture of diethyl ether/dichloronethane 85/15
4 %P%I tﬁeh@d}rll}lﬂ\fﬂﬁﬁétﬁg(% Sjt%%wa%&éét %ﬂteﬂ&%ﬁg t‘lt()g } gg ?Jso‘i’utg 1ﬂéthanol are
hydrbganated, att ehmosréaummcssmexfom 120 Homrss i 20°€d irf tre meséﬁch @firdlsml of

trieﬁyl:apmli%%%io@glg lLbr"% P(ﬁed Afte1(re I’t]iltennlc:g off t%e c\g?tlyst over éehte and

washing (twice with methanol), the filtrate is evaporated in vacuo and yields a yellow

residue. The residue is carefully washed three times with distilled diethyl ether and then,

after evaporating off the solvent in vacuo, 2.15 g of a yellow oil are isolated.

PREPARATION 8 : 2-Methyl-1-indolinamine

The product is obtained according to the procedure of Preparation 6, using 2-methyl-

indoline instead of indoline.

PREPARATION 9 : 5-Fluoro-N-aminoindole

The product is obtained according to the procedure of Preparation 2, using 5-fluoroindole

instead of indole.

PREPARATION 10 : 5-Methoxy-/N-aminoindole

The product is obtained according to the procedure of Preparation 2, using 5-methoxy-

indole instead of indole.
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hydr oxi de solution and then 1.5 ml of water are added
slowmy. The alumniumsalts are filtered off over
Celite (eluting with dichloronethane) and the sol vents
are then evaporated off under reduced pressure.
Chr omat ogr aphy on silica gel  (cycl ohexane/ di et hyl ether
7/3) allows 2.9 g of thezéxpected product to be
|solated in the forn1of an orange oil. 25 Infrared
ARA ek 3RG (@eH); 2954; 2844
(v C-H); 1605 (v C—C) 1478 (S GH. PREPARATION 7:
Met hyl |
2 g'oﬁTEthWi)rplmdméﬂaraUﬁix&EﬁB/ﬂ’é Qped @i INe g 3f aRy1IRNMIARL ghd BB 13 ml of
St epA : é Met hoxycar bonvl ) - 1- net hyl pyri di ni um i odi de
benz@negar@f adged-h|08 g ebspditmecabenaty swordded and the 2eaﬁtloofnnxture is
stlr{%%t g%e!ém‘gﬁp gih g%}Lé(h gf (l))éegze?gg%ﬁ% Ior%tﬁnorrp 1%(15)( {Fle% fssﬁpera and then
evapSraﬁBdlrmrfdeﬁﬁechyecf bﬁsihre thrﬁhi&ﬂi@gbﬁlﬂibyﬂl@ﬂors ubihg€a H&s oven allows
é Cl2/Cl-130H: 9/1 and then 85/15), allowng 13.46 ¢
1.53g of the gypeeisdproduet toPeisedtted o be i sol ated. Step B :

Meth i
Lo "gﬁexﬁo ‘i’) 8g 865 t et rahydropyri di ne- 3-car boxyl ate 4 g
]N}DYARE]B(QCQHpound of Step A above, diluted with 100 m of

absol ute net hanol, are dro enated at at nospheric

3078 (@ssentd ;12880 2@9ﬁhu¥®6a(tv PR9t(wdV-piesehed (fC20M  of

165G J""%ﬁeﬁ?%@?ﬂ%ﬁﬁ% CON TEE GOl L,

met hanol ), the filtrate is evaporated in vacuo and

yi eI ds a yeI | ow reS| due The reS| due | s careful ly

ha . 3t .ty pipe ed-cdilegxiyldte et her and
then after evaporat| ng off the sol vent in vacuo, 2.15
g of a yellow oil are isolated. PREPARATION 8:

3 g2ofVethRl biptrilingal-daneariyne, T4 énl pofoslpiebus for@bldehyiRy 300 mg of 10 %
according to the procedure of Preparation 6, usin

Pd/g. apdthipl of ghiciah gesticrigid 418 kasgd sndermacitinggph eméﬁnznmgem(ll atm.)
at %"C%F '}‘JH& ﬁg{] fﬂr ocgngFthy?: ta sp g\l/lecf e'h‘?‘e ﬁ‘glt\%s% with 50 ml of

accordln ure o e arati on )
ethimdl) the rso]undm I1seevapnﬁitee1ad1def rddnckal ﬁcssﬁmald@ﬂn bﬁ)ly residue. The

5- Met m noj ndol e 20 The product is obtain
resigug o Hqﬂé oo b RenBFBE o Pt eleg pHIaePd ﬁheszué.aﬁglsted to 9 by
ad(ﬁ’né@‘) I%))I%Cﬂgng@de? séﬂé?attﬁ)ﬂdofotile i cHh@ses, the aqueous phase is extracted

twice with toluene. The organic phases are washed with water, dried over Na,SO,4 and

O..

yield a lightly coloured oil. Distillation under reduced pressure yields 2.4 g of the expected
product.

PREPARATION 13 : Ethyl 1-propvlpiperidine-3-carboxylate

2 g of ethyl piperidine-3-carboxylate are added to 1.6 g of 1-bromopropane, and then 13 ml
of benzene are added. 1.08 g of sodium carbonate are added and the reaction mixture is
stirred overnight at the reflux of benzene. The reaction mixture is filtered and then
evaporated under reduced pressure. Purification by distillation using a glass oven allows

1.53 g of the expected product to be isolated.
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-21- PREPARATION || : Ethyl

1-allyl pi peridine-3-carboxvliate 2 g of ethyl

pi peri di ne- 3-carboxyl ate are added to 1.6 g of allyl
brom de, and then 13 m of benzene are added. 1.08 ¢
of sodi um carbonate are added and the reaction m xture
is stirred overnight at t hé4refl ux of benzene. The
reaction mxture is filtered and then 5 evaporated
under reduced pressure. Purification by distillation

P ARA . Ve droxv: . ofrg 3 2
C INFRARED (V&,pb&%i 1878 (v =CH) ; 2980 2941 ; 2866
(vC

-H) ; 2791 ; 1733 (v GO ; 10 1644 (vC=Q
; 1468; 1453 (SC— H ; 1368 (W N) ; 1223 ; 1182 (>C-O.
~ T I 1 Q|d|ne 3- car boxyl ate
v i Feimeivrs e, 4 mM of aqueous
fornaldehyde 300 ng of 10 @6 Pd/C and 4 ml of gl aci al
acetic acid are placed under an_atnosphere of hydrogen
7 g(of aeeplipe hydroppgnidgrarg disselyeds in AP maly off watew rand ghest thetsolution is
t Likte t
maéefc? lg%% ’b){)%cgd'msgg?.l? Itgooﬁ'&gas\é\@gg%ar A n\eﬁdc t%llgxgeﬁﬁbg g‘fmlgaglon with NaCl.
Thepaaesus phands ykieddks] treeofitys Wﬁhle@h& THheombiased dtpanicSphases are
.djluted with m xture of t | uene/water (1/1) and the
dﬂf‘d over %Ogl%fu@%ﬁéfa figersdignd themi svgrorateds }élé:@ewem of 4.7 g of a
colSGRAS Al 19 R bfindd ahE W1 Er@ﬁﬁeﬁ with 83281 6P ldﬁhﬂﬂﬁt #Ctolene, and then
extracted twice with toluene. The organi ¢ phases are
3.9%ad hd d - elil odocthet ehllprO(ifmmmlde meaddbﬂa%@ﬂecqnﬂte formb dnd the mixture is

nel 0L B0t Bt e b e ot GG en o o
pha30id \IVM@@‘WWh 0. ISy EERFI oA R aTidR N the aﬁ@%ﬁ%ﬂhs@i’s 3§Hacted once
Et hyl 1-propyl pi peridine-3-carboxvliate 2 g of eth

withefher.i Bierpenthinss irexit ghaseanw ditdexyer godiumg sglpbate ﬁltered and then

evagox%%e%%? Pe%ﬂ l%éd argagsrttre 1eglyge ésd%]ggr? glﬁglq lre%fa I@Fﬁlg]ﬁol and is

ther¥fluned fos 2 }R)'ilréit"ﬂ"}fer ﬁéth@id@r BigBporafed tdte uﬁ@efr' 1e%ud@ld pressure, and
benzene. The reaction mxture is filtered and then

3. 8&veipmrinbd-2herbrahydrapidipe-dsthoxylat hydroehieridsnang pbtained. The
exp%ht%a' JJ[Jw 4OR UlafiRq2 9' (ﬂ§s% %gh@l égt‘ﬁ?l 1]2 g’ 3- tguﬁ'fyd}o?)?udmeﬁ—

expec roduct to e ISO
calboxylate hydrochlorlde in water and then making alkaline by adding potassium

carbonate until a pH of 10 is achieved. Saturation with sodium chloride is carried out and
then the aqueous phase is extracted three times with ether; the combined organic phases are
dried over sodium sulphate, filtered and then evaporated until 3 g of the expected product

are obtained.

Step B : Methyl 1-(2-hydroxyethyl)-1,2,5,6-tetrahydropyridine-3-carboxylate

To a solution of 1.77 g of the compound of Step A above in 17 ml of anhydrous 1,4-
dioxane there are added 5.22 g of potassium carbonate, 24 mg of sodium iodide and then
900 pl of bromoethanol. The reaction mixture is refluxed overnight with stirring and is
then concentrated under reduced pressure. The residue is taken up in water, and the

aqueous phase is extracted twice with ethyl acetate. The combined organic phases are dried
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PREPARATI ON 14: Met hyl
1- (2- hydroxyethyl)-1, 2,5, 6-tetrahydropyri di ne- 3-
carboxylate Step A :
Met hy1l, 2, 5, 6-tetrahydroppri di ne- 3-carboxyl ate 7 g of
arecol i ne hydrobrom de are dissolved in 20 m of water
and then the solution is 5 4%de al kal i ne by addi ng
5.13 g of potassium carbonate foll owed by saturation
ovegi sddivna Glulphateh diltenrde oud thdmaseaposatek t almetiegl 1t Hr geof theesxpected
?itq ﬁfq%ﬁ. The conbi ned organic phases are dried over
PrOSBH; e 4 %ﬁ te, filtered and then evaporated until a
Infeeapt,,of - 4.7 g of a colourless oil is obtained. The
“oil1s diluted with 33 ml of anhydrous tol uene, and
339hen0-Ih,; 9250Y12805 (L CeH], Ao yh=Qhl @fcfalim@t e are added.
A precipitate forns and the m xture is 10 heated
overnight at the reflux of toluene. The precipitate is

Pﬁﬁé#ﬁ?ﬁoﬂf 15 ?Nﬂtﬁj(;i:- %lizgz%F%:&'g!ghﬁngtﬂﬁggl;io§§?%;§-i’,z‘@f' gé-h

extract ed oncetetrahytragyrisline-Jtearlaxyhitaed or gani ¢ phases
are dried over sodium sul phate, filtered and then
evapor at ed under reduced pressure. The residue is taken
ToWPsdlitiochoofM .5 of of Bk RBRPLuRNEL PRopatati6h 166h119%G0of HMridne there are
hours. The net hanol iS evaporaped of f under reduced
adqeded §8r @ ofatsyy-tByldingethyloyl nédtloryde. The solution is stirred overnight at

- d i, di ne- 3~ b I h hl orid
b Bl A e oSSR O A5 v

withi 8SEHVi NGoliiRnnBE Rpliudn 2afhofatbetha sy phade Ng- Sxtracted with
carbOX£Iate hydrochl oride in water and then makin

dich|ogemethanenylhg rombtingsoerganic kpses a0 driad @vemsadium s;yfph@fe, filtered

j i d t | W) [u ' IS s
b SRS o5 WAL SPRUTUROLRLL B8 S s s
(cychvhexanei Aw3EWi3Y haret ther 2/1) hikowohDigndfdhosgacted pfiases bafilated.

20 dried over sodium sul phate, filtered and then
ﬁﬂ@ﬂ&é@ﬁaﬂéd until 3 g of the expected product are

tabpe . 1 —-0)- -
29%@5%%%Ig?gﬁkggﬁgxgggﬁyfyfy:ﬁ?%?éggéf¥ahydropyridinze-3-
carboxylate To a solution of 1.77 g of the conpound of

Step A above in 17 ml of anhydrous 1, 4- dioxane there
PREPARATIQNS1 oMethyl 143+ dimethytaminaethnd)-£.2.56¢ tetrplydropyridine-3-

sodi um i odi de 25 900 | of bronoethanol. The

reacti on m xt afotNEh | uxed overnight with stirring

and is then concentrated under reduced pressure. The
residue i? t ake in water, and the aqueous phase is

up y
Togsoriiepad 1t hy eomeeiyh of éen 4108 Prepratien Apihé 4 m! of anhydrous
. r - - o
1,4galemeqhe9@ aRe[1dRA 9.8 d @psod?%’] @;{ﬁ @% n%bfig&}gh% e!ggalﬁgee and 1.45 g

Iltered and then evaporate
of 2xpeethgldminoethyl chloride. The reaction mixture is stirred overnight at the reflux of

dioxane, and the reaction mixture is then filtered and rinsed with dichloromethane. The
filtrate is evaporated under reduced pressure. The residue is taken up in dichloromethane,
washed with a pH 10 solution of sodium carbonate, dried over Na,SO,, filtered and then
evaporated under reduced pressure. Purification using a glass oven allows 846 mg of the

expected product to be isolated.

2948; 2816 (v C-H); 2765 (vN-CHy); 1712 (vC=0); 1657 (v C=C).
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product to be isolated. 132frar2C (vcml) : 3398
(vO-H); 2950; 2815 (vC-H); 1710 (vC=O,; 1656 (vC=C). 5
PREPARATI ON 15: Met hyl

1-(2-{ftert-butyl (dinethyl)silylloxy}ethyl)-1,2 5 6-

t et rahydr opyri di ne- 3-carboxyl ate To a solution of 1.5
g of the conpound of Preparéﬁlon 14 in 15 M of
pyrldlne &here are added 2.08 g of

stirred overnight at_. ambi ent tenperature. The solid
obt ai ned is dlggbﬂ$gé—ln di chl or onet hane and t hen

washed 10 with a pH 11 sol ution of sodium carbonate;
s t he agueous phase IS extracted Wi th drchloronethane
tepib.: Wi ‘ z O .“ 73 .
sul phat e, flltered and then evaporated under reduced
pressure. Flash chronmatography on silica ge
10 gfehah@xaeRindeClet dissdivdd ansl2 trhiest 2bibincrttag¥Sant. tﬁelgtlféfteaction

t he expecte%@groduct to be isolated. 1n. cared vv
mixturegs heated a § - fopgEhoyry proteqfed from dight, The @mdufgggur(ﬁ,ed by flash

on P Tar RosChyT R DML 8/t ey 895) lavine 146 & of

ﬂw&apﬁ@m¥@a&mﬁﬁmbau®hﬂmi|on of 1.94 g of the conpound of
tep A of Preparation 14 in 27 nl of anhydrous
Meliing notndy #9eCt here are added 2.03 g of sodium i odi de,
Eﬁﬁu%ugnggogﬂghdgrcarbonate and 1.45 g 20 of
dirnethyl'am noet hyl chloride. The reaction mxture is
stlrred over ni gt’satHt%he rPs ux of di oxane, and the

eaction m xtur ered and rinsed with
a W@ﬁ?éronethaneiléi ngrltigge i s evaporated under
Calceshieed messur g8 sdheppesigye is taken up in
di chl oronet hane, washed with a pH 10 sol ution of
Fowelli um car bonat &7-99r3.84 ove#3 Na2SO4, filtered and then
evapor at ed under reduced pressure. Purification using a

gl ass oven allows 846 ng of the 25 expected product to
StdpeB t Bipil g j . AR

PREPARATI ON 17: Met hyl

Tok SQ%L tﬂ)}‘rq{fqlxé! 6 e c)oﬁpo%n(? of S{eﬁ t4 3R RAYG I RGedtified MeOH there

car boxyl
are added 2.73 ml of triethylamine and 400 mg of 10 % Pd/C. The mixture is degassed

twice in vacuo and placed under hydrogen. The reaction mixture is stirred for 18 hours and
is then filtered over Celite (eluting with CH,Cl,). The solution is evaporated under reduced
pressure. The residue is taken up in 100 ml of diethyl ether and water; the aqueous phase is

extracted twice with ether, and 2.41 g of the expected product are obtained.

C% H% N%
Calculated : 58.36 8.16 7.56
Found : 57.65 8.41 7.38

PREPARATION 18 : Methyl 1-[(2-dimethylamino)ethyll-1.4,5,6-tetrahydropyridine-
' 3-carboxylate
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Step A :
1- (2- Hydroxyet| hyl)-3-(netl zoxycar bonvl ) pyri di ni nm
brom de 10 g of nethyl nicotinate are dissolved in 5.2
m of 2-bronoethanol and then the reaction 5 mxture
IS heated at 60C for 24 hours protected fromlight. The
residue is purified by fla§@5‘chronatography on silica
gel (CH2C12/CH3CH : 9/1 and then 85/15), allow ng 13. 46
g of the expected product to be isolated. Meltingpoint
To's §0gF 10 SRS SRR ooy TN ETAE Hi3h S rns
dicliektitkthand thé&8 are Lilled 284 oPtBRhPamilédnd)then 1.1 ml of mesyl chloride at
1a§é-heroxyetluyI)-1,4,5,6-tetrahvdropvr|d|ne-3-carbox
0°Gy T acacsion gnixtuedisiptirted forf 3Ymenudss at mmbesirrouregatore agddheny20 ml

of \%1 (e)%c/) ?Greitarlaldécg %1;1/{'1 o (a)lfﬁig rpgl%st | 1%8391%M V\%_}Il (iihﬁlg/)fqgﬁ%ene.?_ﬁeee gquze'()17153 phase

is Rttt aviice dagadisifdronisthae. Mhe \G@aibmednekgphia GRdsdsnglerdried over
h dro?en. The reaction mxture is stirred for 18 hours )
Nazt. fiftered pad then ewapetrtesl erdegapdueed pessiire nfhapesidue is taken up in
. e r . .

20 SF Ehonli, S0 HloR.4 TR Gy o MO G . oo
reagtidiemiane isedtiered fohd S dgueuis aph@setengpera2tyeeanidr thei ok 2 hours at
(;mﬁ%e with ether, and 2.41 g o tge expect ed produc .
50 g.e B‘bt%f“ﬁ’é’&. ONELUES ﬁ@ pgﬂnﬁ?ntyat @nder reduced pressure, taken up In
dickHofdh&R4R! Anf 'v@sﬁ’%ﬁﬂ%%ﬁ 1T solttion of K,CO, and Hien withy Rt fdoNaCl

Calculated : 58.36 8.16 7.56 25 Found™: 57.65 8.41
sol#tiB8 TPREMARAT| ((isse & drikdtavgt Na SOy, filtered and then evaporated under

1-1(2-di methylamn)ethyll-1,4,5, 6:tetrahydropyridi ne-
redied it s B84 e e sl So R RRE Compound
bﬁﬁgafp%ggnation 17 in 20 nml of anhydrous
“7dichl or onet hane there are added 2 ml of triethylam ne

29@NASShENCIHL 2671 oF Nr@iSy) 1618 0rGe@);d617 (v C=C).

PREPARATION 19 : Ethyl 1-[2-(dimethylamino)ethyllpiperidine-3-carboxvlate

3.51 g of 2-dimethylaminoethyl chloride are dissolved in 50 ml of anhydrous 1,4-dioxane
and there are then added 9.58 g of sodium carbonate and 4.52 g of sodium iodide, followed
by 5.16 g of ethyl piperidine-3-carboxylate. The reaction mixture is refluxed for 20 hours
and then the dioxane is evaporated off under reduced pressure. The residue is taken up in
ethyl acetate and washed with water and then with saturated sodium chloride solution. The
organic phase is dried over sodium sulphate and then evaporated under reduced pressure.
Purification by distillation using a glass oven allows 3.41 g of the expected product to be

isolated.

2941; 2857; 2815 (v C-H); 2766 (v N-CHy); 1730 (v C=0); 1464 (5 C-H).

PREPARATION 20 : Ethyl 1-[2-(4-morphelinyl)ethyl]piperidine-3-carboxylate
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OC. The reaction mxture is stirred for 30 m nutes at

anbi ent tenperature and then 20 M of water are added,

the organic phase is diluted with dichloromethane. The

aqueous phase 5 is extracted twice with

di chl oronet hane. The conbi ned organi c phases are dried

over Na2SO4, filtered and t4%en evapor at ed under

reduced pressure. The residue is taken up in 20 m of
2.0zefi thaicompband efitepdration 36 sod?.30hl Evhdipheliteydrantisselvediin 15 ml

ed. .Th reaction re is stirred faor 15
of H G uRi 2FH BaeroPonpbacn e il oot os Sihotss. The
sol e is T EoRB&itiaRl AHPMERUERCARGERN B3 EFhL ¥P demo&&ﬁétﬁefé The

pressure, taken up in 10 dichl oronrethane and washed
orgapig tphasepis tils)zn Foishad &ﬂvemﬂ tipeeaBitta mater hdredvovdy NaSOrafibered and

| ytion. The ani..¢ 2
e BT SR S R BT, 1S 2 o
@qﬁb&@ﬁhﬁ@c&n4ﬁlgﬂgﬁdthe expect ed product to be isol ated.

Infrared (vv,,,_r) : 2961; 2853 (vC-H); 2771 (vN-CH3);
InfroseB(vew3=0) ; 1617 (vC=C). 15 PREPARATI ON 19: Et hyl

[ Lam.na) et hyl | pi peridi pe-3-carboxyl a
2947 o5 SRTELRH A RSNEC RV il S ASHL B2 NG T eg o0
m of anhydrous 1, 4-dioxane and there are then added
9. 58 g of sodlun1carbonate and 4.52 g of sodium i odide,
Rk AL :the (19 ethl |ipi emislie-3 aon Dooxyl e €.
The reacti on n1xture i's refluxed for 20 hours and then
the dioxane is evaporated off under reduced pressure.
Thd Beoduers isdotained thedoRding Ro ithe PEbcBURY | of AGEHRhtRrADG] Wﬁfﬂ)endme
with water and then with saturated sodium chl orid
Hw§%¢9fmeﬁ>0hwe organi c phase is dried over sodlum
il ? .and then evaporated under reduced pressure.
#br tion by distillation using a gl ass oven all ows
993’9 4459 »@:f W& 28 XPeSDRALP), 995 £ ks i), b8 72 irsolat s
Boi [ f r(zgpjgl:J nt -)(90C xj 10- 1F bar { 55 (?(?é\?egfbsv{/{j,z{ (VC) O
2941 2857; 2815 (vC-H); 2766 (vN—CHG) 1730 (vC>C»

2.0 g of the CQ¥p %gglteof Preparat| on 36 and 2.3 nm of
nmor pholine are dissolved in 15 mM of 70 %ethanol. The
reaction mxture is stored at anbient tenperature for

The g Ja%w ﬁn?l?ﬁ}ﬁ% égéo%lhg o t@ebﬁaﬂ;]% d rggﬁ’ };a%t?od ) usmgTN -methyl-

S eque
piperazine mstead of morpholine.

or one

2939, 2799 (VC-H), 1731 (VC=0 ester), 1452 (5C-H), 1373 (vC-N).

PREPARATION 23 : Ethyl 1-{2-[4-(2-hydroxyethyl)-1-piperazinyl]ethyl}piperidine-
3-carboxylate

The product is obtained according to the procedure of Preparation 20, using (2-hydroxy-

ethyl)piperazine instead of morpholine.

3235 (vO-H), 2940, 2810 (vC-H), 1730 (vVC=0 ester), 1451 (5C-H), 1371 (vC-N),
222 (VC-0).
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organi c phase is then washed several tines with water
dried over Na2SO4, filtered and 5 then concentrated.

Chr omat ogr aphy on silica gel (CH2CI2/MeCH : 9/1) allows
2.3 g of the expected product to be isolated. Infrared
(vv,,,-j) : 2943, 2854, 2810 _(WH), 1729 (WO ester),
1449 (SC-H), 1372 (VG-N), TH7 (vG-OC). PREPARATI ON
21 Et hyl

1-12- (1- pi peridyl)ethyll pi peridi ne-3-carboxvl ate 10 The
. I bt.ai

OI ;’qu_'gt [eghrhx'ilgglé%jr oééc 1gd$l{5-eca9 oxylate

nor pholine. In _ared (vc,,,-r) : 2939, 2859 (WH), 1726
(vC=0 ester), 1453 (SC-1-1), 1372 (>-CN), 1183, 1154
Thg preduc)) is obRERAREDIAINg 2P thet prppedure of Preparation 20, using pyrrolidine
.- - hyl -1 - pi perazi nyl)ethyl| pi peridine-3 15
Hm%%%é%&éﬂ%@ég¥he product is obtained according to the
InfRirecpgpe of Preparation 20, using N-methyl- piperazine
" instead of norpholine. Infrared (vv.,,, r) : 2939, 2799
294 2783 (VCHIAR 1 769 OACG=@ster)) | 4ANGE-HBT3A) (vA-3) 31 326QANB0). 20
PREPARATI ON 23: Et hyl
1-{2- 14- (2- hydroxyet hyl ) - 1- pi perazi nyl | et hyl)
PRIEPRGEA HOR-253- @y PR AhSephR§T Bl ridin PR ate
according to € procedure o re ,
(2- hydroxy- ethyl)pi perazine instead of norpholine.

Th, Pl s, SRR pokSilly, ) e, FotGsbe” b, ety 5 using
hexBRERATMNEIkRNe Zfktealloforpholine.

1-12-(1-pyrrolidinyl)ethyllpiperidine-3-carboxylate The
Infisi-edi(bet-1)i°s obt ai ned according to the procedure of

2o SBRL LB 2 IRCRY Lol 9188 08 B 2,00

(vC=0 ester), 1452 (SC-H), 1371 (WN), 1226 (vC-O.

PREPARATION 26 : Ethyl 1-[2-(4-phenyl-1-piperazinyl)ethyl]piperidine-3-

carboxylate

The product is obtained according to the procedure of Preparation 20, using 4-phenyl-

piperazine instead of morpholine.

2942, 2817 (VC-H), 1731 (vVC=0 ester), 1600 ((v C=C), 1502, 1451 (vC-H).

PREPARATION 27 : 1-[2-(1-Piperidylethyl]piperidine-3-carbaldehyde

0.98 g of the compound of Preparation 18 is dissolved in 30 ml of anhydrous THF and then
the solution is cooled to —80°C. 2.5 ml of a solution of DIBAL-H (1.5M in toluene) are
then slowly added by syringe. The solution is then stirred at —80°C and then, after
1.5 hours, a further 2.5 ml of the DIBAL-H solution are added to the mixture. After
reacting for 3 hours at —80°C, 15 ml of water are added and the temperature is then allowed
to come back up to ambient temperature. The solution is then extracted with two 50 ml

quantities of CH,Cl, and then washed with saturated NaCl solution. After drying over
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PREPARATI ON 25 : Et hyl
1-12- (1 -azepanyl ) et hyl | pi peri di ne- 3- car boxyl ate The
product is obtained according to the procedure of
Preparation 20, using hexanethyleneimne instead of
nor pholine. Infrared (v~ ,-1) : 10 2925, 2853, 2810
(WH), 1733 (vC=0O ester), I4%50 (SC-H), 1370 (WN), 1225
(VC-O . PREPARATION 26: Ethyl
NajSOl;Zan@&ophﬂm;ating, thie pxpectedh prodetthis| dbpdipet amtl iseasdd without further
rhoxyl ate The product is obtained according to the
purB% E%é@ftgff‘r Sﬁ’?}@par ation 20, using 4-phenyl - piperazine
i nstead of norpholine. 15 Infrared (v ,,, _r) : 2942,
2817 (WH), 1731 (vC=0O ester), 1600 ((v C=C), 1502,
PREPARATION)28 mmw
1-12- (1- Pi peridyl)ethyll piperidine-3-carbal dehyde 0. 98
g of the conmpound of Preparation 18 is dissolved in 30
Stepid of-Aappiedsime THE and then the solution is cooled to
-80C. 2.5 m of a solution of DIBAL-H (1.5Min toluene)
are 20 then slowy added by syringe. The solution is

e - 80 ) ter 0 .
gl bifahbe a7 b\ le (£ £ bt haBife iy Fuipigine e
tem’petatuté of thAf hedturerae 8t Thgmbxaiire 3s Mlﬂkﬁd #dr 4 BO\s, With Birr@E, and is

wat er are added, and the tenperature is then al lonwed to
thep gwapopiek gt Fesuspsh Presture-diigrdrchramatosreply Qupilies 8¢l (Fxclohexane/

n

AC?EE#%&% ?rgﬁﬁé' { %&gfﬂ oy g)g 6;\1%) P%ﬁ%cgeﬁ%rgfﬁcé rtE! % lé?lng
over -28- Na2SO4 and concentrating, the expected

roduct is, optained and is used wi thout further

} TORMOURE f urt her steps. PREPARATI ON 28 :
5-Chl oro-N-am noi ndoline Step A: | Acetylindoline 5
23 m of acetic anhydride are added dropwise to 5 g of
3.8¢ rlof B0l wing hddedndrionwise rat rﬁ)@Ctthea saletmqre o6 4r @ obthet ¢rampound of
a xed for. 4 Wth .

stef s pit 1 7] o8 BB eGP oY R s St B St i i
at 4MIEERUERperh@s ForCdieaiBal. OtHeaBYeneidn St WilgRd @@th dichloromethane and

tgc ycl ohexane/ AcCOEt : 6/4 and then pure AcCEt) allows
with watey. dihe tgands pbasedd eptradied and Hepevashed atidi20 %t aqpepus sodium

hy(ﬁmgale %E)Rlltlgg.okhg%rgamc phase is dried over sodium sulphate, filtered and then

Ste,

evaporated under reduced pressure. The residue is taken up in 110 ml of absolute ethanol
and refluxed until dissolution is complete. 49 ml of 37 % HCI are added and the solution is
then stirred under reflux for 3 hours 30 minutes. The ethanol is evaporated off under
reduced pressure, and the aqueous phase is then diluted with 50 ml of water, extracted with
ether and then made alkaline using 20 % aqueous sodium hydroxide solution. The aqueous
phase is extracted three times with ether. The combined organic phases are dried over
sodium sulphate, filtered and then evaporated under reduced pressure. Flash chromato-

graphy on silica gel (cyclohexane/AcOEt : 7/3) allows 3.53 g of the expected product to be

isolated.

Step C : 5-Chloro-1-nitrosoindoline

To a solution, cooled to 0°C, of 3.53 g of the compound of Step B above in 70 ml of 50 %
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10 3.84 g of S02Cl2 are added dropw se at 0OCto a
solution of 6.4 g of the conpound of Step A above in
170 m of carbon tetrachloride. A white precipitate
forms, which is stirred at anbient tenperature for one
hour. The suspension is diluted w th dichl oronet hane
and with water. The organi‘029p'hase is extracted and
then washed with 20 % aqueous sodi um hydroxi de
aqueohiuddetin aciththeerigadied, phepeise, s dhluteoh afvEF9 goafi NalNO, in 35 ml of
sul phate, filtered en 15 evgporated under, reduceq .
waleh (B SiiGonris hFLSirsdor A0 Rl 20 Tha Sxireg theai rradkatine
by @&hﬁg @50 AR 208% |u&His Wbk K BSAbELb18R0A SnFRBEELRracttd three
m of 37 % HCl are added and the solution is then
times iwitheethyinahstate. efeusorfilined otganicspl@Sesnang utred. ovEh@odium sulphate,
et hanql ,is evaporated off, under reduced pr ure, .and
it ik 2 06T AR e s Bresends T 0B £ & S dfopepected
prog¥éttabt @dladd h ether and then made al kaline using 20 %
aqueous sodi um hydroxi de sol uti on. The aqueous 20 phase
MejrngapintsdP8d three tunes with ether. The conbi ned
' are dried over sodium sul phate,
Elgﬁ%ﬁ@@@fi@g’?fgﬁfeﬁén evapor at ed under reduced pressure.
Fl ash ch€esat o %gr aphiyson silica gel (cycl ohexane/ AcOEt
: 7/%3;% allows 3.53 g of the expected product to be
Cajcyigiegt e P2 & e’ €9 5-%fro-1-nitrosoindoline 25 To a
ution ol to of 3.53 g of the conpound of
FO%?’e'p B agé(?/g iﬁg]m '051‘ 50 % -29- aqueous acetic acid
there is added, dropwi se, a solution of 1.59 g of NaNQ2
in 3 of . water; the solution is then stirred for 30
Stegil S-Lhloro-Neamingiudaling e i s then nade al kaline by
addi ng 130 m of 20 % aqueous sodi um hydroxi de sol ution

and is then extracted three tinmes with ethyl acetate.
A spisgensionixi{idd rog 98 hislHphasiésmhptardryides ether issitradnat the reflux of

sul.phate,. 5 filter and then evaporat ed der reduced
et} W8ef Brnilet g A ot Bt PP L g Bhient YiRbatEfe 0 of e
coRfoundUfEEAC aWbld hidGRgbRed in 894} ofEnBY@OLATHF and then diluted with
m croanal yses : C% H% N% 10 Cal culated : 52.62 3.86

14 yd of anhydseiscpthers Bhggolytion thesby mbtagredys pdded dropwise to the solution
of E’Lﬁﬁ; Qf Bt %Z§OMior1]1di9|thiH§d for three hours at 0°C, and then 0.5 ml of water,

1.5 ml of 15 % aqueous sodium hydroxide solution and 0.5 ml of water are gently added

under nitrogen. The aluminium salts are filtered off over Celite (eluting with dichloro-
methane). The solution is evaporated under reduced pressure. Flash chromatography on
silica gel (cyclohexane/AcOEt : 85/15 and then 8/2 to 7/3) allows 1.7 g of the expected
product to be isolated.

C% H% N%
Calculated : 56.98 5.38 16.61
Found : 38.13 35.61 16.44

PREPARATION 29 : Methyl 1-(2-{]tert-butyl(dimethyDsilylloxylethyD)-1.4.5.6-
tetrahydro-3-pyridinecarboxylate
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A suspension of 570 ng of LiAlH4 in 15 m of anhydrous
ether is stirred at the reflux of ether for 45 m nutes
and is then stirred overni ght at anbient tenperature. 2
g of the 15 conmpound of Step C above are dissolved in
6 m of anhydrous THE and then diluted with 14 nm of
anhydrous ether. The squtTﬁW'thereby obt ai ned i s added
dropwi se to the solution of LiAl1114 at 0OC. The
solution is stirred for three hours at 0C, and then 0.5

f 15 96 sodiu dr oxi
Thbodetanofalned NG RO {upoatr GaTery e toa e compound
ofl“}bﬁ%afrﬁ’lg&f‘ﬂ HiRadbPiRe Rb#PLEA $ff‘l)r§(5a‘§atfdn| fsered of f over
ite (eluting with dichloro nmet hane). The sol ution
i s evaporated under reduced pressure. Flash

t.0qr.aph n cycl phexane/ Ac
pREPRI RN S T bR NS IR s 00T o ¢ e

product to be isolated. Meltingppint : 30C Elenental n
icroanaly_ses : 25 C% H% N% Cal czdated : 56.98 5. 38
2 gpé ethy] pipsiidiac-3-wgboxylate e aﬂéemtOFinE@AﬁeAhlwgbanowemwen diluted
( Wty ) Q Y,
w1tf1 el?flg#)%?%ntz?? nylrdlgt(jg Rggéldr} kgxc?/i ﬂo%{xgde %% Ialc?éleﬁ aln)d 6%160 ?ﬁ@n mixture is
stiredat ai/m@ha@c ah¢lirefud of tHeazdieo Ahd ulegetivih ﬁ’ﬁﬁp&r at ﬁﬁélred Sand then

usi ng the coppound of Preparation 17 instead of the
evapgiRiELIRAcH fedticeh RFeat TNt wificappEprstilieiom gsing g ggys oven allows

I 3-carboxvlate 2 g of ethyl
15%%&%??%?{gé%g@ﬁ%%%§§ﬁ§€%g%?§ added to 1.6 g of

en 1.08 g of sodium carbonate are added and the
bﬁ?%ﬁi? UH ‘m xture is stirred overnight at the reflux of
and then
34@5§A2?§té%hﬁn ﬁg?%gg%%ggébressu ejh%ﬁ%ﬂfg%ation by
dlstlllatlon using a glass oven allows 1.53 g of the
ect ed &roduct to be |solated Bg lingpoint : 100C (3
ﬁRA'II'ED 30 thyi | e- - 2041: 2808

(vC—H); 1730 (vC=O); 1468 (SC-H). ’

The product is obtained according to the procedure of Preparation 30, using benzyl

bromide instead of 2-bromoethanol.

PREPARATION 32 : Methyl 4-(4-fluorophenvl)-1-methylpiperidine-3-carboxvlate

2.5 g of arecoline are dissolved in 20 ml of anhydrous diethyl ether and 25 ml of anhydrous
dichloromethane. The solution is cooled to -30°C and 32.2 ml of 1M (4-fluorophenyl)-
magnesium bromide solution are added dropwise. The mixture is stirred for 3 hours at a
temperature from -30°C to -35°C and is then cooled to -78°C for 30 minutes. 10 ml of a
1/1 mixture of trifluoroacetic acid and ether are then added dropwise; the mixture is then
brought to 0°C and 15 ml of 1M hydrochloric acid solution are added, followed by 28 %
ammonium hydroxide solution to bring to pH 12. The organic phase is collected and the
aqueous phase is extracted three times with ethyl acetate. The combined organic phases are
dried over sodium sulphate, filtered and then evaporated under reduced pressure. Flash

chromatography on silica gel (cyclohexane/triethylamine : 3/1) allows the expected



10

15

20

25

PREPARATI ON 31 : Ethyl 1-benzyl pi peri di ne-3-carboxvl ate

The product is obtained according to the procedure of

Preparation 30, using benzyl brom de instead of

2- bronoet hanol . 15 PREPARATI ON 32 : Met hyl

4- (4-fluorophenyl)-1-nethyl pi peri di ne-3-carboxyl ate

2.5 g of arecoline are di ssallved in 20 nm of anhydrous

di et hyl ether and 25 ml of anhydrous dichl oronet hane.
prodigs tgbe¢ isplated. i s cooled to -30C and 32.2 m of IM

(4-fl uorophenyl)- magnesi um brom de sol ution are added

dropwi se. The mxture is stirred for 3 hours at a
PREPAREA BIONS 3. /2B Y- {2 [3-8@ ko drhenyPEPigep iy geth

- or m nut es. of a

trifl uoroacet ipipexszineshearbokyatear e t hen added dropw se

the m xture is then brought to OC and 15 m of 1M

hydrochl oric acid solution are added, followed by 28 %
Theeapebied Prdyidt BXdbiken&I0dddbidiy %Qh@ﬁfo@&htr@ oP Prepdratidh €0, using rert-

organi ¢ phase is collected and the aqueous phase is
butghpipesaziaer 1 tqarhoxylatapstesd ehmaiphglingacet ate. The conbi ned

0 | c \phases are dried over sodi um sul phat e,
ﬂﬁ?#%f@%ﬁa'and t hen evaporat ed under reduced pressure.

2938 ashi BeC-H)r prEt QUT-200Y AN 1808 e@=BVBOC); 1455, 1421, 1373 (v C-N)
(cycl ohexane/triethylamne : 3/1) allows the expected
-31- product to be isol ated. PREPARATION 33: tert-Butyl

LEPARALION Lathy { ) I py; l%g $-3-c§rboxxlate

obt ai ned according to the procedure of Preparation 20,
usina@tert 5 bg%yl pi perazi ne-|-carboxylate instead of

L3 phHs ¢amapoung o Ryeregatiopc24 and y.8miof digathylep@mepre digglved in

10 &&Eﬁ%%tg@cé4 eglé?éltgcﬁ:l%ﬁ%)s stihféa At al}lﬁ%ﬁt teiln?)l?éu(r}é q;(')rl\QS hours.

A flnth& 4.8i mevhyinethylahieopy lalgédpand theneadioaanixonty liatienlheated at
f the co und of Preparation 24 and, 4.8 m of
S0 Ao h‘;}ﬂm% her solyfias dt Jep poncenigated Ysngop rotgry,evaporator and

sub@écﬁéﬁ@il takER &y RS InPNof i ﬁleA&?éGI?a{rﬁte irl“flﬁ %gga?rllic gfé';%le €%hen washed

tenperature for 48 hours.
seveiahretimeh amithe water, added avat tNeSOgadilieoed namdt uhen i soncentrated.

I X T A e

to wubsieggent |y taken up in 50 in] of dichloronethane. The
organi ¢ phase is then washed several tinmes with water
Infdvedvover Na2SO4, filtered and then concentrat ed.

2942, 2813, 2761 (v C-H); 1730 (vVC=0 ester); 1466 (5 C=H) ; 1373 (v C-N); 1235,
1179 (VC=0), 1104

PREPARATION 35 : Ethyl 1-(3-hydroxypropvl)piperidine-3-carboxvylate

The product is obtained according to the procedure of Preparation 30, using 3-

bromopropanol instead of 2-bromoethanol.

3388 (v O-H); 2941; 2861, 2811 (v C-H) 1729 (v C=0); 1470 (5 C-H).
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15 Chromat ography on silica gel (CH2Cl12/ MeOH : 9/1)
allows 0.81 g of the expected product to be isolated.
Infrared (v.-1) : 2942, 2813, 2761 (v CGH); 1730 (vC=0O
ester); 1466 (S C=H) ; 1373 (v CGN); 1235, 1179
(vC=0), 1104 20 PREPARATI ON_35: Et hyl
1-(3- hydroxypropyl)p|per|d|ﬁ "3- car boxyl ate The product
i s obtained according to the procedure of Preparation
PREBARATHIN 36 :Hith Zplalovdethylipipeddine-edrboryatehanol .
Boilingpoint 125C (3 X 10- 2 bar) Inji-nLed (vv,,,-1)

10. q_ &@f E%@lg I?szlperg%ne- o /@\ 861@{’3 égs]égills_f%;‘\ic_ 1 2 aceto;e? ) and then
11 ﬂﬂ Q)?‘I%Bﬁﬁgﬁe&lh&l&@faﬁ@ bhdli '1&1% g’f ltS@elﬁsQﬁfﬁY |c§1‘b§na]t9 afd &i(ﬁﬁ at rehmblent

3- pi peridine-3-carboxylate are dissolved in
tempferaauet After stanidg tfbneﬁO haudrspthe gblvenbisogvaperdted ifd ambtﬂmrfﬁ) ml of

dded at anbi ent
waf b T ol o Bg BRr e 6 PG OFc BbSmBMESe M aPBRIGENf washed
with SwRY¥R et %roﬁﬁzmdadch &enS&netntfed (‘Zﬁ%ﬁfat oPph}Oh Rlica gel

of dlethyl et her are added. The organic hase IS
(petrelgumeetlead/edivi eﬂwasﬁéhallqni’StW%\spéﬁle cepeatdl product knbesoalated.

and concentrat ed. Chronmat ography on silica ge
bﬂ%%@ﬂ&@?@un1ether/ethyl ether : 6/4) allows 9.24 g of

h b |
994(3 98(@((?%0}1)293 ng ?g%'gg) dsRr cf @468 9@& %t H gﬁgg?gg?@ ]240698]] 79

(VR0 (SC-H), 1370 (r- C-I\I), 1209 1179 10 (vCG-O.
PREPARATI ON 37: Et hyl
1- (3-chl oropropyl) pi peri di ne- 3- car boxyl ate The product

PREPAGRAFIORSRGEM L0 hrb DR AR o BRRRE! | 0N

1- bronn 2- chloropropane Injrrn ecI (v n,_1) 15 2945,
The(2 %% tvlcs: 'neldzgcgzgga[ tQﬂ Set;gr RFSA aq%glggoé ég;nggmg ][%mmo 3-
chl&foia?bp@lﬂe Risfegd bfiylb}&ﬁs’mdhh&b@%éﬂ& ne- 3- carboxvl at e

2945, 2808 (vC-H), 1730 (VC=0 ester), 1469, 1446 (v C-H), 1371 (vC-N), 1179, 1153
(vC-0).

PREPARATION 38 : Ethyl 1-[3-(1-piperidyl)propyllpiperidine-3-carboxylate

The product is obtained according to the procedure of Preparation 20, using piperidine
instead of morpholine and the compound of Preparation 37 instead of the compound of

Preparation 36.

2933, 2854, 2802, 2761 (VC-H), 1731 (VC=0 ester), 1469, 1463 (5C-H), 1373 (vC-N),
1271, 1178 (VC-0).

PREPARATION 39 : Ethyl 1-[3-(4-methyl-1-piperazinv)propyl]piperidine-3-

carboxylate
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The product is obtained according to the procedure of
Preparation 20, using piperidine instead of norpholine
and the conpound of Preparation 37 instead of the
conmpound of 20 Preparation 36. InfLQ K (Vcm 1) 2933,
2854, 2802, 2761 1731 (vC=0 %ster), 1469, 1463 (SC-H),
1373 (X-N, 1271, 1178 (vC—3 )". PREPARATI ON 39: Et hyl
1- 13- (4-met hyl - | - pi perazi nyl ) propyl | pi peri di ne-3- 25
Thec prodostvis atbgaidg! actleedipg ¢l tiet piosediie af Peebagatioor 2], ngingoN-methyl-

. the pr.ocedure of Preparation 20, usi N-net.hyl - .
pivgsigaF A5 PhoTuRPIR i Bitordie A RiFPRBHER ingiead of the
Con%’;&@@q)@p}e@araagngast ead of the conpound of Preparation

6. Infinmecl (vv,,,a) : 5 2939, 2794 (vCGH), 1730
Infiloy@-@.e8t er), 1448 (SC-H), 1372 (VC-N), 1283, 1150

| C- O PARAT] ON 40
2039, A (ol TR0 Y GOy P TS b TRk T HIOHRCH)
- carboxylate 1.276 g of tert-butyl dunethylsilyl
chloride are added to a solution of I g of the conpound
PREP AR ABHON40arE A1 1-62-]BerHbusyl(dimeildil)sdyl] g etheBpipeoidine-3-
m xture is stirred gvernight at anbient 10
t enper at ur e, aﬁﬂ&-‘lﬂﬂgﬁft he pyridine is evaporated off
under reduced pressure (co evaporation with tol uene).

The residue is taken up in dichloronethane, washed
1.276vig o reni-bhtyldimnethrylsalrbichlpade avetaddeshtor saleigorNeid1 g of the compound

ol ution,,.The o ni c..phase is.dried over .sodi um. .
of BEPHRAFE0 1 16 B SEPFRT HER bbb pEf el Riepf8bWhight at ambient
tenfpf-@ire} Qgd aPBY 8 Fyfidisd igebvapbeied ofexand Askkéd piéskire (co-

allows 1.1 of the expected product to be isolated. 15
evappjatigp ath tpg@p?),- Thy resiqug3e takpggp ip dichloromgthame, wasksddwice with

70.(.S.C-F) . S et hy] o .
watef e i e AR L o e iy e qosodiom
sulphatg arfileexstd ated Thigenpr edipoiatdds @idshi neddoastograghyng oho dilie gel

procedure Qf Preparatiaon 40. using the compoun 0 of
<cyp%08ﬁ%ns/ﬁ69ﬁt3§/li>ﬁﬁ9@aé-lo% Ofith%ewﬁgéaaﬁ%dlm tophedpRirtatli on

2930; 2857 (v C-H); 1733 (vC=0); 1470 (5 C-H).

PREPARATION 41 : Ethyl 1-(3-{[tert-butyl(dimethyl)silyl]oxy}propyvl)piperidine-3-

carboxylate

The product is obtained according to the procedure of Preparation 40, using the compound

of Preparation 35 instead of the compound of Preparation 30.

2951; 2930; 2857 (v C-H); 1734 (vC=0); 1471 (5 C-H).

PREPARATION 42 : Methyl 1-(2-chloroethyl)-1.2,5,6-tetrahydropyridine-3-

carboxylate.

Step A : Guvacine hydrochloride
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In tired vv.,,,_, . 2951; 2930; 2857 (vC-H); 1734
(vC=0); 1471 (SC-H). PREPARATION 42 : Methyl
1-(2-chloroethyl)-1, 2,5, 6-tetrahydropyridi ne- 3-
carboxyl ate. 25 Step A : Cuvaci ne hydrochl oride -34- 7
g of arecoline hydrobrom de are dissolved in 20 nil of
water, the solution is made 3%l kal i ne by adding 5.13 ¢
of potassium carbonate and is then saturated with NaC
7 gThﬁ: areaqlium)hsdrphmédé sreedissauedah 2Rrme of iwaer, Wi bolution is made

et mai ned or n hases a
Ve L B isa ek eetinhi: eraiinr Robee sadied 8ith Wacl The
aqtﬂésﬁd ﬂ)ha@e i’é%'xﬁrﬁéte@fhrée tfm8s ®ith ﬂle%hyq QJ[HEH MRS ndided organic %hases are
obtai ned. The oil is taken up i'n 20 m of tol uene;

driegbpvari spdivng sulphbied ﬁltem:ﬂt@zd ﬁ)@dlq’vgp@e@dumtléwl phighe oarﬂd7 gofa

N mat er.i th
colgirldsS g 18 otz FR@0H 3: @B A0, 7 o ARG, et it gurbic.
Aﬂaﬂﬁiﬁiﬂng Sodilie sehaeiagd smdeﬂhg QRe irfoluBlegfihtRtiilat Svabidd®itian8 ml of
the reaction mxture is heated for 12 hours at the

tolyeae| §:02¢pl pb|ludvroethyh ghlgrafernite are afded tq tla ergasicr slpigon. A
preﬁgggtet n?ﬁr&ﬁﬁ]fe z&rﬁ%ﬁ kﬁlrg\@ssl%ea%d\’\foi' I'i2%o%l%| aqqh']g %fﬁlx]t)q toluene.

oric aCI IOﬂ € aque

Thcepfercqﬁﬁa&:dlsoﬁimedl\foﬁmrdl themyhe eigagic. ph'ﬁhﬁ is ﬁ/@fﬂ‘i&d neith 0.1M aqueous
anlc g s, are dried over sodlun1sulphate filtered
hydipiehigne ACidva Les Bioat e aqisaey Phase e utritesk suce Witlfhethyl ethr. The

cofiifitd ?ga'nﬁ: ?ﬁ%‘é@? aHPdlifY verTodim %}HHQQO lﬁh@f}qi %rﬁl feg Tevaporated

heate for 2 hours. The nethano
undev aeplbucai pl@ssm&é T desiduecid tided uprie 25 umleyf maetblar®] 8ndyisahert hemted at

S s KR PR RN T R MER P
exﬂ%}éféﬂ %(Ml@f hdQbtdindBih el yield T 7804 eQHPachitas8e iSotRAL by dlssolvmg

| kal'i ne by addi ng potaSS|un1 carbonate until a
éﬂtﬁ]@ng potassium

thellmydrgcfé@meeme tvatesnthel aquesus abeseatsentadd abkaNaCby

corBHEE TN A8 LT it 8 Rl e Bl Hllgus phase i

extﬁﬁdaldm’&e%btﬁl’ﬁ&%vﬁh diéthyleétﬁ& &1d0tht kembaed g alie Phasat lafe &i@l over
of a colourless ojl are obtained. 20 El enent al

sodijig sblphateylitared anchihensvamprated il Ateeef 2 colqurlsss ¢l are optagued.
Found : 47.38 6.93 7.83 Step B : Met hyl
1-(2- chloroethyl) 1,2,5, 6-tetrahydropyridi ne- 3-car boxyl

C% H% N %
Calculated : 47.33 6.81 7.89
Found : 47.38 6.93 7.83

Step B : Methyl 1-(2-chloroethvl)-1,2,5,6-tetrahiydropyridine-3-carboxylate.

To a suspension of 530 mg of the compound of Step A above in 12 ml of acetone there are
added 2.53 ml of triethylamine and 1.1 ml of 1-bromo-2-chloroethane. The mixture is
stirred at ambient temperature for 18 hours and then heated at reflux for 8 hours. It is
evaporated under reduced pressure, taken up in dichloromethane and washed with aqueous
potassium carbonate solution. The aqueous phase is extracted with dichloromethane. The

combined organic phases are dried over sodium sulphate, filtered and then evaporated
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25 To a suspension of 530 ng of the conpound of Step A
above in 12 mM of acetone there are added 2.53 m of
triethylamne and 1.1 nil of 1-brono-2-chl oroethane.
The m xture is stirred at anbient tenperature for 18
hours and then heated at ref]Jux for 8 hours. It is
evapor at ed under reduced priessure, taken up in
di chl oromet hane and washed wi th agueous potassi um

undsa redicad ereselrat The residve iaguabtied byhitesk chsonestographyedvenisilica gel

e B2 PO R P Y B4R BB ¥ e

Ele@)eaR@naérolnal¥es - under reduced pressure. The residue is

e R R s A e

purified by Tlash chromatography over silica gel
(cycl ohe&ahe/ AdGEt N % 3) allow ng 430 ng of the
ed o obt ai ned. El el nent al
Ca%{:%lr?%{ana gésm &g}%}o I—P;(Eg/o 5 Calculated : 53.08 6.93 6.88
Fodmand : 5B744 7222 6.72 | NFRARED (v,,,,_t : 2951 ;
2917 2811 (v GH ; 2767 (v N-CH2) ; 1709 (v GO ;
INEME@\(V«:@:}Q 1462 ; 1436 (SC-H) 1375 (vG-N) ; 1261

i BT R e 1 @) o168 g 40

]43&/{5@_}1)&@7;@@%%%@ VCTg)a sol ution of 320 nmg of the
compound of Preparation 42 1n 5 m of 70 % aqueous

et hanol there are added 540 | of 1-nethyl pi perazine.
f

The resi due [ sm@lh@_lge&rygximtedl chl or omet hane and
washed twi ce w aqueous sodium car bonate sol ution.
The organi c phase is dried over sodi um sul phate,
Tol;ag%(}l&tqoed %990 Ivan L g d undg Oofr duaqetg(am ? aﬁgﬁ%%% aqueous

ethBhol thérk are 3@&%1 ﬁ4(ﬁpd‘9)f 1- Iﬂ&;@fpiﬁj\éﬁz%fhe sditién (s stf;re@) at ;ambient
1657 (v C=C) ; 1438 ((5 C 20 1373 (VCGN) ;

ten{peGt@p. fOPﬁéEFbmmwr(d\lls en BVmﬁw unﬂqrmdmeddutsgufﬁh é" he leSIdue is

takEu %gg?; (fhz%gbteu s‘?}q‘% gan olgl ﬁag? aqu 3 soglum carfbonate solution.

The organic phase is dried over sodium sulphate, ﬁlteled and evaporated under reduced

pressure to obtain 320 mg of the expected compound.

2938 (vC-H) ; 2793 (vN-CHj) ; 1712 (vC=0) ; 1657 (vC=C) ; 1438 (S C-H) ;
1373 (vC-N) ; 1262 (v C-0).

PREPARATION 44: 5-Methyl-N-aminoindole

The product is obtained according to the procedure of Preparation 2 using 5-methyl-indole

instead of indole.

PREPARATION 45 : Methvyl 1-[2-[4-]2-(tert-butyldimethylsilanoxy)ethyllpiperazin-

1-yl]ethyl}-1,2.5.6-tetrahydropyridine-3-carboxylate
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i nstead of indole. PREPARATION 45 : Met hyl
1-12-[4-12- (tent-butyl di met hyl si | anoxy) et hyl | pi per azi n-
25 1-yll ethyl]
-1,2,5,6-tetrahydropyridi ne-3-carboxyl ate -36- Step A
Met hyl
1-/2-14-(2-hydroxyet|zyl)prﬁérazin-I-yIIethyIJ-1,2,5,6-
t etrahydro- pyridi ne-3-carboxyl ate. The product is
StepHt:ai nddthak 4 droxied OO Al : -t

using 4-(2- ydﬁpxle hyl ) pi per azi ne instead‘of ‘
1-net|%“ﬂ&i’§e?h—é%—ﬁéﬁ/—}§-" RO | NFRARED (v, ,,,-1) : 3350 (VO H)
. 2946 (VG-H) ; 2812 (VN-CH ; 1710 (vC=O ; 1656 (vC=Q

;1437 (, 5C—|—2 ; 1351 (v &GN ; 1262 (v GO0). Step B
The prgduet/lis obtained according to the procedure of Preparation 43 using 4-(2-

el DR R i o RS Blihen o) T et/ 2y1 | pi per az
INFRARED Br},.8f r ahydr opyri di ne- 3- carboxvl ate 10 To a

" solution of 340 ng of the conpound of Step A above in 5

3350 (vad-Hy 2046 eCtier 28 1ar(e Nabdled: DEO (m§=af) ; 1656 (vC=C) ;
tributyl dinethylsilyl chlorjde. The solution is stirred

14%ﬁ@¥ﬁﬁgéﬁ§5](% ﬁdéé?évﬁa?-l6 hours and then the

pyridine is evaporated off under reduced pressure.
After dissolving the residue in dichloronethane, the
Step Byani Metivh $¢424i[4-[ 2Atertdoirddimdthilisiliomupiethy ! piyeeg &i-ihvi/ethyl]-

car bon ol ution. Tae gquegus Ehase is extracted with
15 dioﬁégﬁgﬁiﬂiﬂéhﬂmﬂ et %4r gani ¢ phases are
dried over sodium sul phate, filtered and evaporated

under reduced pressure. Flash chromatography over
To gi olutimngd] 340(ragRER CHIER/Nd of/Step Arabove sy 33yl efl pysikinegbere are

add}g ?gq\/élﬁgycffx gr_?tﬁlttﬁgm?ert}%gs%fytl 2:31'801‘9 e. O'Pltleaisgﬁlgbn iERs %%A-aq %\Inbient

tendpefaPhrB €6 U6 Modrsydnt @hdty the-phridire, i6 el @idraby dffamdet EHdﬂSedS%ressure.
carbOQé[ate 20 The product is obtained according to the .
Afigr gésselying 8t msisyariat flishlonanefianeg the pegany pbasej sexepgted with

T A A
dicgﬁéﬂga;dg)&?}emmgr g:iomblﬁbﬁlmgmﬁe Nhases 28 @ried b9dr {odivea G)ilphate, filtered

and) evappigtes. (BACRb x§RdEFIso FPSSIEE; 2 Flsly- cRIOmArRERRGHy Vel nsilica  gel
(CPﬂdE/CHgOH : 9/1, then 85/15) allows 360 mg of the expected product to be obtained.

PREPARATION 46 : Methyl 1-]2-(piperidin-1-yl)ethyl]-1,2,5,6-tetrahydropyridine-3-

carboxylate

The product is obtained according to the procedure of Preparation 43 using piperidine

instead of 1-methylpiperazine.

2955 ; 2932 ; 2872 (vC-H) ; 1736 (vC=0) ; 1661 (vC=C) ; 1434 (§C-H) ; 1368 ;
1341 (vC-N) ; 1236 ; 1194 (v C-0).

PREPARATION 47 : 1,2-Bis[3-(ethoxycarbonyl)-1,2.5,6-tetrahydropyridin-1-yl]-

ethane
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et hane -37- To a solution of 900 ng of the conpound of
Step A of Preparation 42 in 10 ml of nethanol there is
added 0.32 m of 2-bronochl oroethane, followed by 1.6
m of triethylamne. The mxture is heated at refl ux
for 20 hours and is evaporated under reduced pressure.
The residue is dissolved i"®/di chl or omet hane and
extracted with saturated agueous potassium5 carbonate
sol ution. The aqueous phase is extracted with

di chl. 0N noi r i c phases. are dried
To § sERigh 8T B8k SRy B Sigp & A1 6Sm B Eoin 0l ot méthanol
thefcid WE@SH 0.BD @FISHT EbromMRERrSeMAEREMS WD DY 100 81 oFithidtEAaffle. The
(AcOEt, then AcOEt/MeCOH : 95/5 to 90/10) allows 500 ny

mixgfiret iy dreated et trefdiop fasdifchours ah@ iplvaporasetl undsrtredyopdipnessure. The

T e e R
carfohdte soltitton. The adB&dhs;phd@0B dxvractell with?@Qilofomdthdald2Yhé combined
1708 (vC=0O ; 1656 (vC=C) ; 1435 (4 3CH ; 1351 (v
orgenig|)phasesoayg c%r*pd@g_soﬁ;qupﬁg@tgqﬁ gred gadhgyaporated under reduced
Ll -h2al dr.of uran- 2=y : D
ped5? b AR Sy AP RSN 95 1
90/ 0} Alone & 06 eapottha gxieated peoducomesbsteainéd. Pr epar at i on 20
sing. 4- 20 [(tetrahydrof iran-2-yl)methyl]piperidine
k@ﬁﬂgﬂ@ﬁﬁ'gf(ﬁorpholine. Chr omat ogr aphy over silica ge
Elfeitetddi Ghinihles - 95/ 5) allows 1.2 g of the expected
“Broduct to be 150l ated. | NFRARED (vC, ,, ~) : 2939 :

2871 ; 28%0 (\EEhH ; N?30 (WO ester) ; 1451 (SCGH) ;
Caé?%:%}qa‘:vcéll.\%; 718100 }5‘1 1154 (WO . PREPARATI ON 49 :

Foind 2- [ 4-§21 % di meg hyl @pp no) et hyl | pi perazin-1-yl )| et hyl
| -

2950 ; 2908 (v C-H) ; 2807 (v N-CHy) ; 1708 (v C=0) ; 1656 (v C=C) ; 1435 (5 C-H) ;
1351 (vC-N) ; 1258 (v C-0).

PREPARATION 48 : Ethyl (i)—l-[2-I4-[(tetfahvdrofuran-Z-vl)methvl]piperazin-l-

yD]ethvlipiperidine-3-carboxvlate

The product is obtained according to the procedure of Preparation 20 using 4-
[(tetrahydrofuran-2-yl)methyl]piperidine instead of morpholine.
Chromatography over silica gel (CH,Cl,/CH30H : 95/5) allows 1.2 g of the expected

product to be isolated.

2939 ; 2871 ; 2810 (VC-H) ; 1730 (VC=0 ester) ; 1451 (SC-H) ; 1371 (vC-N) ; 1300 ;
1154 (vC-0).

PREPARATION 49 : Ethvl 1-[2-[4-]2-(dimethylamino)ethyl]piperazin-1-yD)]ethyl]-

piperidine-3-carboxvlate
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pi peri di ne- 3-carboxyl ate 38- The product is obtained

according to the procedure of Preparation 20 using

N-[ 2- (di nethyl am no) et hyl ] pi peridi ne instead of

nmor phol i ne. | NFRARED (v", : 2941 ; 2810 (vCG 1D ;

1730 (vC=0O ester) ; 1466 (S%8 ; 1304 ; 1154 (VCG-O. 5

PREPARATI ON 50 : Met hyl

()-1-12-(4-(2- rrethoxyethyl)pl perazin-1-yl)ethyll -
Theyipseduictliin eobtained Besortiageto Thee pmcodwret of i’repbtaéibnezﬁ using N-[2-

0:L.he progedure of Pr aratlon 20 using (2-

R O PP R R RomP B or pho i ne. | NERARED
INKRXRED (V). ) - 10 2941 ; 2809 (vCG-H) ; 1734 (WO ester) ;
1451 (SCG-H) ; 1305 (WN) ; 1155 (vCG-O 1014.
29REBARATL DY ;538 WO ester) ; 1466 (6C-H) ; 1304 ; 1154 (vC-O).

1-[2-[4-(1- et hyl pi peridin-4-yl)piperazin-1-yl'] ethyl]-

pi peri di ne- 3-carboxylate The product is obtained
PREGAR ATTON!SH MR COSENT 1O nicHRRIEAY) Biber il S ¥ifethvl-

IS et nyl prperrarn-4-yi )plperazi ne mstcad Ol

nmor phol i ne.  |pip&A&me-Y-varboxylhte 2936; 2807 (vC-H) ;

1731 (WO ester) ; 1449 (SC-H) ; 1375 (X-N ; 1152

(VCG-O . PREPARATION 52 : Ethyl

Thé )prgrdlﬁc% 1%40{9%1&56‘5500% | @i Rt EYéC%alllr)él Qf(@rgﬁatﬂé‘tkdnp'meﬁ?iﬁg (2-
In- 1-yllpropyll piperi ne 3-car boxylate 20 Step A

methokyéthyl)piperidine instead of morpholine.

(4:(2-hydroxyethyl)pi perazin-1-yl]propyl | piperi
IN‘&@%@ Yemgh rboxyl ate The product is obtained according
2040. d r {cB i.n
? yd?%%y 53.78‘5; azi ?28]% tégg] i% r%rp (())(I neN) NMRES 0
10f4vv, ,, | : 25 2940; 2810 (WH) ; 1731 (vC=0O ester)

1573; 137-2; 1154 (vC-O). -39- Step B : Ethyl
0-1-[3-/4-[2-(tert-butyl di nethylsilyloxy)ethyll piperazi

PREPARATROREH! :Fthyl 1-[2-[4-(1-methylpiperidin-4-yDpiperazin-1-yllethyl]-

piperidine-3-carboxvlate

The product is obtained according to the procedure of Preparation 20 using (1-

methylpiperidin-4-yl)piperazine instead of morpholine.

2936 ; 2807 (VC-H) ; 1731 (VC=0 ester) ; 1449 (5C-H) ; 1375 (vC-N) ; 1152 (vC-O).

PREPARATION 52 : Ethyl (+)-1-[3-[4-]2-(tert-butyldimethvlsilyloxy)ethyllpiperazin-

1-vllpropyl]piperidine-3-carboxylate

Step A :  Ethyl (H)-1-[3-[4-(2-hydroxyethyl)piperazin-1-yl]propyl]piperidine-3-

carboxylate

The product is obtained according to the procedure of Preparation 20 using (2-

hydroxyethyl)piperazine instead of morpholine.

2940 ; 2810 (VC-H) ; 1731 (VC=0 ester) ; 1573 ; 1372 ; 1154 (vC-O).
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pi peri di ne- 3-carboxylate 1.0 g of the conpound of Step
A above is dissolved in 10 mMl of pyridine, and 0.7 g of
TBDMSClI is added. The reaction mixture is stirred at
anbi ent tenperature for 12 hours; 5 the solvent is
renoved, in the presence of toluene, by distilling with
the aid of a rotary evaporat3<9r Chr omat ogr aphy over
silica gel (CHzZA 2/ MeOH : 95/5) allows 1.15 g of the
expect ed product to be obt ai ned | NFRARED (v, ,, r) 2935

3-1N-( - arbonyl | -1 -(4-chl orobutyl)pyridi
n| um brom de StepA

1. 0§ étA &?#o%%&%ﬁéylf) t nﬁgﬂ gs@gg%/ B‘? Eér | d nber gn %67 g of
TBIRISENR added deeh%ﬁthnrﬁuxﬁfre s BEPMatdmblent Q&hﬁ’&ﬁ’tﬁiﬁg :FHEQ2 hours;

are added. The reaction mxture is heated at refl ux
the zolvgou rsstemaivedrinrtbe prasenaecofaiobicaeit byt displingtwitle the2gd mlf a rotary

ol T S T BT B GRLE £ o e

expubﬁehpz&iuaitoqfedﬂ,taeﬁdwl ether After drying under
reduced pressure .2 g of the expected product are

INIRARE B tln-15t ep

LS Sl é@ %13?8?439 R il of e b b ghY 51572
1337 p_b]%quygd]Qm 471rd;. of anhydrous dichl oromet hane. The

solution is cooled to -20C and 2.1 ml of 2M
trimet hyI al um nium sol ution in hexane are added under

? TR ’
g of the corrpqm,%,af, Step A above in 4 rrt of anhydrous
di chl oronmet hane 1s added. The reaction mxture is then
heat ed 25 at reflux for 18 hours. After return to

Ste bj Der g f di chl}lororrgt hane are

1 © 'u ae " i“ sol uti on

i's added dr opwi se unt|I no nore -40 nmet hane i s

3.0evef methyl diaetinitd @R disspag én b SnisERA&BARY, Mdfthen'Rel1@A 1-bromo-4-
successively with 20 % (w v) aqueous sodi um hydr oxi de

chlgggbytane areaasided akher igectipnnaisturg éy hafegrat reflixefpr 3¢ doumasenreturn

to %IH ﬁp%%g%ﬁagt‘?e:?% tngl d%eaa’gﬁ’#ﬂgth& fll‘% Qidka. ]‘Phenl)ll f(?t%lem is 1£olated by

drawing off the supernatant and is washed twice with 20 ml of diethyl ether. After drying

under reduced pressure, 4.2 g of the expected product are obtained.

Step B : 3-[N-Indol-1-yl)aminocarbonyl]-1-(4-chlorobutvl)pyridinium bromide

0.28 g of the compound of Preparation 2 is dissolved in 4 ml of anhydrous
dichloromethane. The solution is cooled to —20°C and 2.1 ml of 2M trimethylaluminium
solution in hexane are added under argon. After raising the temperature of the reaction
mixture to 0°C over 1 hour 30 minutes, a solution of 0.6 g of the compound of Step A
above in 4 ml of anhydrous dichloromethane is added. The reaction mixture is then heated
at reflux for 18 hours. After return to ambient temperature, 40 ml of dichloromethane are

added and 20 % (w/v) aqueous sodium hydroxide solution is added dropwise until no more
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obtained is separated off by filtration and then rinsed

several times with diethyl ether. After 5 drying, 0.53

g of the expected product is obtained. Meltingpoint

164C | NFRARED (VvC,,,-t) : 3028 ; 1625 ; 1589; 1556;

1443 ; 1286; 1210 ; 1174. PREPARATI ON 54 : Ethyl

()-1-12- (4-butyl pi perazin- 1‘-‘%‘) et hyl | pi peri di ne-3- 10

carboxyl ate The product is obtained according to the
mefhaoe édlevadvesf The epganat pbasedd sasiratgd off, mslgddpsitpeesaizzielyewith 20 %

o B RIS oy T TRer L0 S5 2 85 s
U6 LIS DT80S A 6sh ml 5t &Mﬁ@ﬁéﬁ@f i adddd. The solid

2935; 2806 (tC-H ; 1732 (i C=0 ester) 1450 (SC-H)
obtg@egls(sqp}lrp\ged ofﬂhxsﬁltl(aty@'.l @)d thepREgmngasrer@j\nlsgs with digthyl ether. After

carboxyl ate The product
dryr)§ ét?(% %Rgeg%a%treggﬁ(gﬁf Oﬁgampldmedure of Preparation
Mekingymiimg 1gye@par gyl  brom de instead of allyl brom de.

20 Flash chromat ography over silica gel
INKRAREBfexahe/ AcOEt : 85/ 15, then 8/2) allows 500 ng of

[ p . ( t e ai . El enent al
301%h’c @gnjﬁéesiﬂé&/g‘m,@&?d?% WA 67 66 8.78 7.17
25 Found : 67.44 8.98 7.30 |INFRARED (v",-1) : 3291 (v
-H7 ; 2940 ; 285}181; 2806 (v CiH) ;17127 (v C-O) ;d 1629

1223 1181 (vc-a. !4$ PREPARATI(]\I 56 : Et hyI

()-1-14-(piper | ) but - 2- en- 1-ygpi peri di ne- 3-

carboxyl ate Under a well-ventilated hood, there are
Thé&dgleduct S HC o8Bl b¥c At ato andi §BLeduRMRE" Bldihfitioh 020 using 1-

butylpiperazine instead of morpholine.

Chromatography over silica gel (CH,Cl,/CH;0H : 9/1 + 0.5 % NEt3) allows 1.2 g of the

expected product to be isolated.

2935 ; 2806 (vC-H) ; 1732 (VC=O ester) ; 1450 (5C-H) ; 1373 (VC-N) ; 1155 (vC-0).

PREPARATION 55 : Ethyl (3)-1-(prop-2-ynyDpiperidine-3-carboxylate

The product is obtained according to the procedure of Preparation 11 using propargyl
bromide instead of allyl bromide.
Flash chromatography over silica gel (cyclohexane/AcOEt: 85/15, then 8/2) allows
500 mg of the expected product to be obtained.

C% H% N%
Calculated :  67.66 8.78 7.17
Found : 67.44 8.98 7.30
3291 (v =C-H) ; 2940 ; 2858 ; 2806 (v C-H) ; 1727 (v C=0) ; 1629 (v C=C) ; 1468 ;
1450 (6C-H) ; 1368 ; 1310 (vN-C),; 1223 ;1181 (vC-0).
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a solution of 680 ng of 1,4-dibronmobutene in 5 n of
benzene, dropwi se, a solution of 5 500 ng of ethyl
ni pecotate in 5 mM of benzene and 340 ng of sodi um
carbonate. The reaction mxture is stirred at amnbient
tenperature for 18 hours, agg then 1.26 m of

pi peri dine are added. The Sudspension is stirred at
anbi ent tenperature for one hour and the reaction

carbonate 10 Qi The aqueous phase is extracted
wi th dichl oror'r'i'él"r'l’%iljh'g‘.‘3 The conbi ned organic phases are
dri ed over sodium sul phate, filtered and evapor at ed

Undif Rl gt BRer Btitare 29t ducetfediih A ARl Somperature, to
a sé10GorP bt g!);dﬂ ?gﬁpﬁgtcﬁgroﬂ{d%dtéﬁé i G RE 0P BLRicAE Urop MsRAREE ution of

(v~ ,, 2934 ; 2854 SJ\é CGH) ; 2796 ; 2757 (v
500Nt ))ethyl 1ipacotaje @=§)ml of bgmzene japd B401me@iHodiung@grbonate. The

352 (VvC-N); .1218; 1180 C 0. ;
reap ol ) ey AR Ve R, s s a8 gl of
piperifid s AaUEE Thd sQpesion isnitayl lat ambient temperature for one hour and the
l-methyl -1, 2,5, 6-tetrahydropyri di ne-3-carboxylate . .
reagiiplr BERHMEY i €vanasated) wsler vediced pyessHie. ofhepggsidue ndispelged in
. ' i [ j.n g t '
0D o DR, SHEAL GG SEBOUT B, s
solwtidnbh TiHa Glquediseplagel e estrydats evithsdickdrtonadihand. The eembimsdsorganic

with djethyl ether. The copbi ned organi c phases are
phagfs; B G5 OVeRe oSBT Stﬁph%t%r@gefa gd I‘?gﬁ’o_é% gp %fer&_.gu%.dsprassufe-
Fla8 ctirBfa F%Wbd«epéﬂi!?z{ BRACALCUTIROM €98lisS &2h \e0) allohs280 mg of
m of anhydrous di chl oronethane and then, after cooling
the egpecBBiQroduatto lof olaigdd. sol uti on of trinethylal um niurn

' ne are added. After 1 hour 30 minutes, a
m@&—@fﬁ%ﬁﬂ’ﬁ: 25 1.27 g of arecoline in 6.5 nl of

hy irch i dd Aop) e enp; .
2 » b LCHS 1 2 (5 C-H) ;
Q%P’atglﬁﬁaﬁqggc ’rgg%ogingzmn{\i]t\ﬂﬁggi’s@e% uxed) bgg?%fgﬁf a(no(f‘ )
13685 135envdiNut el swi 1igodvchOpr o- et hane and poured into

50 mM of 20 % aqueous sodi um hydroxi de sol ution. The

organi c phase i§ i sol ated and t he aqueous phase is
EXRNPRE LN b RV PIRIRANES 5 K nSRTRE QG Hinde

dri ed over sodium sul phate, fil er e and t hen

evapor at ed under, reduced pressure.. Fl ash chromat qgr aph)
19602 Sl Methyd el -me ollp o priEesy TOpEY8ingrac 59@9%3%@@\%16 are
disé(OedTth G nfl N6F GXRECLRA 1Y OSlUGhn 9 RG bRt 3lefine using potassium

carbonate to achieve a pH of 10 and is then saturated with NaCl. The aqueous phase is

extracted three times with diethyl ether. The combined organic phases are dried over
Na,SOy, filtered and then evaporated. 1.3 g of the compound of Preparation 2 are dissolved
in 26 ml of anhydrous dichloromethane and then, after cooling to -25°C, 9 ml of a 2M
solution of trimethylaluminium in hexane are added. After 1 hour 30 minutes, a solution of
1.27 g of arecoline in 6.5 ml of anhydrous dichloromethane is added at ambient temp-
erature. The reaction mixture is refluxed overnight and is then diluted with dichloro-
methane and poured into 50 ml of 20 % aqueous sodium hydroxide solution. The organic

phase is isolated and the aqueous phase is extracted with dichloromethane. The combined
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Mel ti ngpoint_ 194C 5 El enental inicroanaNses: C% H% N%

Calculated : 70.56 6.71 16.46 Found : 70.35 6.80 16. 36

Mass spech_ometry (ESI +, nn/z) : 256.1 (Mt ); 278.1

(M:Na+). 10 EXAMPLE 2 :

N-(1Hindol-Il-yl)-1-methyl -1, 2, 3, 6-tetrahydropyridine-3

-carboxam de The expected "product is obtained in the

course of purification of the conpound of Exanple 1.
orgd®B0 plpsof areheashedpeitin dataratedo gl rsebitiaft dried akemgodipmt sudphate,

resid in diethyl ether, frituratio nd filtration..
ftgsed g T Bpfartl wi fichibPiss o T aomrbRishRkon Siics gel
CHTIgMRM! 9578 and Tk I99h) K ' iétfated.
( F{o@und : 70?1538 6. 81 ]}9;’?)24%%%%{%6%%?{% éxpble@Brodudito b2isH
Melgngpdintnd¥°d-yi ) - 1- met hyl - 1, 4, 5, 6-t et r ahydr onyri di ne- 3
Ele’F%{?°1Xéa~m daz SeZO 1 g of the conpound of Preparation 2
eIl LEp ¥H 10 n of anhydr ous di chl oronet hane and

t hen t hecrgaction nmixegire is cooled to -20C. 5.5 m of

a 2M solution of trirnethyl- alum niumin hexane are

Calsgigéad -ant)-2the ¢ &hct il6#6ri xture is stirred for 1 hour 30

] put es d\?'ls |1 op the tenmperature to increase. A
Fo@ép'uti on7051. 8‘8 oflvglt%% conmpound of Preparation 7 in

m xture is refluxed for 25 12 hours. The reaction
mxture is diluted with dichloronmethane and then poured

EXANIPL%)OZ ?/ AR 1 921 WRRNC ?%'ﬁ@tﬁm i idiJ«b—S—carb xamide

20 % sodi um hydr oxi de sol uti on and then VVI th saturated

NaCl so| ution. .The, organi phase i.s drjed over sodi um
The rprelite ProqiFt i GRS Pt Ui B AGRiY Of b cgpound of
Exﬂf&ﬁéau 180 meFbPER GMHRIRA A8 aRlNe@Rftes tdkiR GFthe residue in diethyl
(di chl oronet hane) al'lows 0.640 g of the expected -43-

ether, trefutation end Eltiagioh averch glmsl frit.ng point : 207C

C% H»% N%
Calculated :  70.56 6.71 16.46
Found : 70.08  6.81 16.24

EXAMPLE 3 : N-(1H-indol-1-y])-1-methyl-1.4.5.6-tetrahyvdropyridine-3-carboxamide

1 g of the compound of Preparation 2 is dissolved in 10 ml of anhydrous dichloromethane
and then the reaction mixture is cooled to —20°C. 5.5 ml of a 2M solution of trimethyl-
aluminium in hexane are added and the reaction mixture is stirred for 1 hour 30 minutes
whilst allowing the temperature to increase. A solution of 1.5 g of the compound of
Preparation 7 in 5 ml of dichloromethane is added and the reaction mixture is refluxed for
12 hours. The reaction mixture is diluted with dichloromethane and then poured into 20 %
aqueous sodium hydroxide solution. The organic phase is separated off and washed, first
with 20 % sodium hydroxide solution and then with saturated NaCl solution. The organic
phase is dried over sodium sulphate, filtered and then evaporated under reduced pressure.

Flash chromatography on silica gel (dichloromethane) allows 0.640 g of the expected
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El emental mcroanaly_ses.: CHWN% 5 Cal cul ated :

70.56 6.71 16.46 Found : 70.40 6.70 16.35 Mass

spech, onaetry (ESI +, in/a): 256 (M:tH ). EXAMPLE 4:

N- (2, 3-di hydro-1Hindol -1-yl)-1-nmethyl -1, 4,5, 6-tetrahyd

ro- pyridine-3-carboxam de 10 Step A :

N-(2,3-dil:ydro-1Hindol-I -Y@n‘i coti nam de To 600 ng of

t he conpound of Preparation 2 dissolved in 18 m of
prognétytdbeislatel. chl or onet hane there are added, at 0C, 108

of DM% Pand 1.9 m of triethylamne followed by the
Mf’%-@r’@n QF%SS my of nicotinoyl chloride

Elef R ahbiothsipses The reaction mxture is stirred

overni ght at™ ambi ent tenperature and is then diluted

with 15 €i%hl olHdfet Wafe and then washed with potassi um

ar hopat lutibon upti ) a pH of 11 is achieved. The
C"%&‘ﬁ“@%‘ﬂs g%gtge ‘%‘Z?ext ajé% ed with dichl oronethane. The
Fogmhbi ned7@ugang.go phasgs are washed with saturated Nadl

solution, dried over Na2SO4, filtered and then
Magyspesirameiay (Eflder/ps 806 édf éssure. Fl ash

chromat ography on silica gel (CH2Cl2 and then

CH2C12/ CH3OH : 96/4 and 95/5) allows 600 ng of the
EXeYYIPE Fedl: pNadi3cdihlydrdeHiindbBl-g1)-1-dithyl{1, A5 §ctetriliydro-1)

: 3224 (vN-H); 3048 (v =CH); 2845 (v CH); 1656

(vC=O; 1 ;“?ll L ide st ep B

3-1(2,3-Dil:)7dro-1 Hinrlol-I-ylamno)carbonyll-I-nethy

| pyridininmiodide 420 ng of the conmpound of Step A
Steplbv N-@r3edidy ool Heddala -1l) ii6otidangtle | odonet hane. A 25

brown oil is fornmed which is stirred for 24 hours at

anbi ent tenperature protected from |ight. The excess
To0b00 A& ARNRon oﬁlﬁfnb‘fe}ire?ﬁgﬁén reqiGERe@ @S35 &1 &7 Bnhydrous

of the expected product are thereby obtained.

dichitamethane(there ara)addest ot 95041 (8 Ngtyf: DNOMBagd 19GaHp trigitBamine

oy BT 0 0 R 1 i pgoin

mitiiBPYik | klitré®- Sverfight Oaf afbeent temperature and is then diluted with

dichloromethane and then washed with potassium carbonate solution until a pH of 11 is
achieved. The aqueous phase is extracted with dichloromethane. The combined organic
phases are washed with saturated NaCl solution, dried over Na,SQ,, filtered and then
evaporated under reduced pressure. Flash chromatography on silica gel (CH,Cl,; and then

CH;Cl,/CH30H : 96/4 and 95/5) allows 600 mg of the expected product to be isolated.

3224 (VN-H); 3048 (v=C-H); 2845 (v C-H); 1656 (v C=0); 1590; 1532 (v C=C).

Step B : 3-[(2,3-Dihydro-1H-indol-1-ylamino)carbonyl]-1-methylpyridinium iodide

420 mg of the compound of Step A above are dissolved in 1.56 ml of iodomethane. A
brown oil is formed which is stirred for 24 hours at ambient temperature protected from
light. The excess of iodomethane is removed under reduced pressure. 670 mg of the

expected product are thereby obtained.
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1.1 g of the conmpound of Step B above are dissolved in
15 M of nethanol, and then 450 In 5 of triethylamne
and 100 ng of PtO2 are added. The reaction mxture is
degassed and then placed under a hydrogen atnosphere
(operation repeated twice). The reaction mxture is
stirred for one hour at anbl®ht tenperature and is then
purged with nitrogen. The mxture 1is filtered over
3222e(vi N-&)( 80d& (virgCHlil)t BS AR n@d] Y 6@ €hE)y 15196, s N@ITSC).
are evaporated off under reduced pressure. Flash
chromat ography on silica gel (AcOEt) allows 320 ng of

Steplte: LN-@RRGHES- IIRUALI 419 15k PO, B5Srerr MR ARLDARANLS-
. Cu .
70. 01 ggrddxaside3 15 Found :

0 0
69.80 7.55 16.24 EXAMPLE
5: 1-Methyl -N-(2-net hyl -2, 3-di hvdro-1 Hindol-1-yl)-1 2
5 6:tetrahydro-. pyridjne-3-carboxam de The product is
11 pEih E010R rﬁiﬁ?y %{v?\r?earﬁ Arseduert 18 lopmiiapghancd, anddhengtS0 pl

of fg?zﬁl AhReYnd 106 me SRS, ald QUed Tkﬁ%mﬁqnxhgg isctgéggglé@ dnd then

reparation 2,7 and arecol i ne rochl ori
placers trieded aoliydrégencasmospled: Gfpefatiop aemdatedniwice) VEhd reagiani ntixture is
. . s - C% H% N | cul
stitredyiy? e GOt pitbig SRR HUm l3dg PUrE S NP Lhe mixture
is ARQ6E VB! CIRY }_{eﬁﬁhg*‘wit%ﬁ&han%ﬁzat{d'\@h'éﬁ IESWERLE 2R evaporated off
N-(5-chloro-IHindol-1-yl)-1-fethyl-1,2,5,6-tetrahydro
undpr irefluged Bressyae- Bdachrabdenatagrapihen pitical gdt(Ac®Etbalmiwsed20 mg of the
r di t.h rocedure of Exanple 3, using the
eﬂ%%%%é%%gggﬁﬂmﬁggﬁggation 3 instead of the conpound of
MeRimymimt 1 preC2, and arecoline instead of the

C% H% N%
Calculated :  70.01 7.44 16.33
Found : 69.80 7.55 16.24

EXAMPLE 5: 1-Methyl-N-(2-methyl-2,3-dihydro-1H-indol-1-y1)-1,2.5.6-tetrahydro-

pyridine-3-carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 8 instead of the compound of Preparation 2, and arecoline hydrochloride

instead of the compound of Preparation 7.

C% H% N%
Calculated : 70.82 7.80 15.49
Found : 69.97 7.84 15.11

papbgdtric gl cdfo d ik L L oA LA 4

EXAMPLE 6 : N-(5-chloro-1H-indol-1-y1)-1-methyl-1,2.5,6-tetrahydropyridine-3-

carboxamide
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conmpound of Preparation 7. Meltingpoint : 155C 5

El emental m croanal lwes. C% H% N% Cal cul ated : 62.18
5.57 14.50 Found : 62.09 5.59 14. 44 EXAMPLE 7:
N-(5-fluoro-lI Hindol-1-yl)-1-methyl-1,2,5, 6-tetrahydrop
yridi ne-3- 10 carboxam de The product is obtained
according to the procedure'&ﬁ'Exanple 3, using the
conmpound of Preparation 9 instead of the conpound of
Preparation 2, and arecoline instead of the conpound

of Preparation 7. | tigpoint : 10 15 El enent al
Th proghan apyireh aceorliis RIS epechrapRExamel 55988 Jes qesmmppnd of
Preb@dfich 3 Ridted® o718 cbapb@ndSAYREfarfion 2, and arecoline instead of the

(5-met hoxy-| Hindol -l -yl)-1-methyl-1,2,5,6-tetrahydro

corpggaing jof Breparapion dar boxani de The product is obtai ned

ccardi.n the procedure of Exanple 3, using the
&@ﬁ%ﬁﬁgﬂ%dgg$QjPreparation 10 instead of the conpound of
EleRiepp@hiddro®iulgses and ar ecol i ne instead of the conpound

of Prepar%tion 7. Meltingpoint : 162C 25 El enent al
ngi cr oarfa®§ses? % c¥¥6 N% Cal cul ated : 67.35 6. 71

. F : . 76 5 14. 73 -46- EXAMPLE 9:
Cb%ﬁ%%%%-d@%@fhy%gfk+rﬁg%f-l-yl)-1-nethy|-1,2,5,6-tetrahy
Fowtdapyri ddng@® 35.8ar boeyd de

EXAMPLE 7 : N-(5-fluoro-1H-indol-1-yl)-1-methyl-1,2.5.6-tetrahydropyridine-3-

carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 9 instead of the compound of Preparation 2, and arecoline instead of the

compound of Preparation 7.

C% H% N%
Calculated : 65.92 5.90 15.37
Found : 65.75 5.96 15.19

EXAMPLE 8 : N-(5-methoxy-1H-indol-1-yD)-1-methyl-1,2.5,6-tetrahydropyridine-3-

carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 10 instead of the compound of Preparation 2, and arecoline instead of the

compound of Preparation 7.

C% H% N%
Calculated : 67.35 6.71 14.72
Found : 66.76 6.85 14.73
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The product is obtained according to the procedure of
Exanpl e 3, using the conpound of Preparation 5 instead
of the conpound of Preparation 2, and arecoline instead
of the 5 compound of Preparation 7. Meltingpoint :
168C Elenental n_iicroanaly sey : C% H% N% Cal cul at ed
: 72.06 7.47 14.83 10 Found®:- 71.59 7.74 14.75 EXAMPLE
10:

exdOULES hatshaig

e R O Y S G Y 2 1o 2o e P
conmpound of.caf¥oRmidd i on 4 instead of the compound of
Preparati on 2, and arecoline instead of the 15
conpound of Preparation 7. Meltingpoint : 152C

| t.al . wi [, . C% H% N% _Cal cul.ated ;. 71.35
ThebBIEEE oo AR e e oot 0h BXRuE D thelctimpbund of
Prephrafith isnf@leat] -of! the | coffipolidd of . Hefurfiidnel ! atty dfcedinid dist@d 4f the

- carboxam de The product is obtained according to the
compayngd @fi PeergfatisRdrpl e 3, usi ng net hyl 1- net hyl -

; 2. 5. 06-tebsahydropyri di ne-4-carboxyl ate instead of the
k@é%%ﬁggﬁd]§$(%reparation 7. 25 Meltingpoint: 112C -47-
Eleblep@ niabatirdyses 0anal | wes C% H% N% Cal cul ated : 70. 56

6.71 16.46 Found : 70 23 6.79 16.17 5 EXAWMPLE 12:
1-AIIyI-@F?5-cﬁP6roJY%ﬁindoI-I-yI)piperidine-3-carboxam

CalcBited : 72.06 7.47  14.83
Found : 71.59 7.74 14.75

EXAMPLE 10 : 1-Methyl-N-(3-methyl-1H-indol-1-y1)-1,2.5.6-tetrahydropyridine-

3-carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 4 instead of the compound of Preparation 2, and arecoline instead of the

compound of Preparation 7.

C% H% N %
Calculated : 71.35 7.11 15.60
Found : 71.36 7.17 15.59

EXAMPLE 11 : N-(1H-indol-1-y])-1-methyl-1,2.5.6-tetrahydropyridine-4-

carboxamide

The product is obtained according to the procedure of Example 3, using methyl 1-methyl-

1,2,5,6-tetrahydropyridine-4-carboxylate instead of the compound of Preparation 7.
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The product is obtained according to the procedure of
Exanpl e 3, using the conpound of Preparation 3 instead
of the conpound of Preparation 2, and the conpound of
Preparation 11 instead of the conmpound of Preparation
7. Me_Itingpoint : 130C 10 El enmental n icroanal yses :
C% H% N% Cal cul ated : 64.2576.34 13.22 Found : 64.18
6.47 13.20 EXAMPLE 13:

Elewpeqgd piidroanalysds i ndol - 1- ygpi peri di ne- 3- car boxani de 15
The prod S tai according to the procedure of
Exanpl e é?%usrﬁgothégggnpound of Preparation 3 instead

CalRbiddie: compeurgl7pf Preepgaration 2, and et hyl nipecotate
i nstead of the conpound of Preparation 7. Meltingpoint

Foundi:g7C H-&hert&? nalbctanal vses 20 C% H% N%
Calculated : 60.54 5.81 15.13 Found : 60.36 5.93 15.12
Mass spectrometry (El): 277 (MIX) EXAMPLE 14

EXXMPLE 120d0Ajlyl-N-gsaétionoc BHERANL1 -yI) pipRidi d23-LS¥tiofth i dk N
chloride 25 Step A:

N-(1Hi ndol -1 -vi)-1-met hyl pi peri di ne-3-carboxam de -48-
y . Cdi . e of
T BB Y5kilen SO ALARH AEERLALR oL BiePY. SERE Y edthpound of
Prepmatiead3 ofhsteld @fo ipo woehpotindr & eaplatadion 72, Magsthe compound of

spectr try (ESI +, n7/a); 258 (MHlt) Step B :
P“@BF?@Wgrﬁﬁﬁﬁdngwéﬁpﬁﬁyﬁ PHREHATALIL At hy | pi peri di ni um
MefoYdigte 1398 drops of concentrated HO are added to a

solufion of 228 ng of the conpound of Step A above in
Elegrental oficraatydseeous THF. The sol vent is evaporated of f

and the 5§%Idﬁg9%? pﬁggexmashed wi th diethyl ether,

al I owi ng 6 pected product to be obtained.
Calldiddapey. pnt 1 6.34 2500322
Found : 64.18 6.47 13.20

EXAMPLE 13 : N-(5-chloro-1H-indol-1-y])piperidine-3-carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 3 instead of the compound of Preparation 2, and ethyl nipecotate instead of the

compound of Preparation 7.

C% H% N%
Calculated : 60.54 5.81 15.13
Found : 60.36 5.93 15.12

EXAMPLE 14 : 3-[(1H-Indol-1-ylamino)carbonyl]-1-methylpiperidinium chloride

Step A : N-(1H-indol-1-yl)-1-methylpiperidine-3-carboxamide
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El emental inicroanal yses. 10 C% H% N% Cal cul ated :

61.32 6.86 14.30 Found : 61.14 6.99 14.16 EXAWPLE 15:

N-(2, 3-di hydro-I Hindol -l-yl)-I-methyl-1,2,5,6-tetrahyd

ropyridi ne- 3-carboxam de 15 The product is obtained

according to the procedure of Exanple 3, using the

conpound of Preparation 6 5i4¥st ead of the conpound of

Preparation 2, and arecoline instead of the conpound
ThoproBnetpaohtained afcoririgtto rigppion¢dure dbECamplesymainglthe compound of

nticroanalvses,. -------------------_. 20 C% HY% N
Preparption Z?&Hteag?éﬂ’ﬁfowﬂn‘i%f%*épafﬁb?}hé 69.99 7.47 16.28
___@9’%? imé gESI+ m/) 258 gM+H+

I 2- et hyl - 2, di hvdr o- IFLlndoI-I-yI)Plperlm

ne- 3- carboxan1de 25 The product is obtained according

and the conpound of Preparatlon 12 |nstead of the
6 dﬁﬂﬁ'ﬁ)@ 'éGﬁjceﬁfratEH ?Hﬁfa@é h@rd fo aVBlutibRGP Qtimn% of kBSorn m(31 C?f Step A

El'enental m croanal yses. C% H% N% ated :
abge4g 6181l 37 anlydroags THFO The sglvest is5vapgorBteNed€ and the residue is then

wa RSP TERSY sché, Nipafihs 268 T desfe elfertea bliduet fa.bs bisissh a

Mel¥fint dﬁne:pggﬁapt i s obtained according to the procedure

of anpl e 3, u3|ng t he conpound of
Elemental microanalyses :

C% H% N%
Calculated : 61.32 6.86 14.30
Found : 61.14 6.99 14.16

EXAMPLE 15 : N-(2.3-dihvdro-1H-indol-1-y1)-1-methyl-1,2,5.6-tetrahydropyridine-

3-carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 6 instead of the compound of Preparation 2, and arecoline instead of the

compound of Preparation 7.

C% H% N %
Calculated : 70.0]1 7.44 16.33
Found : 69.99 7.47 16.28

EXAMPLE 16 : 1-Methyl-N-(2-methvyl-2.,3-dihydro-1 H-indol-1-yl)piperidine-3-

carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 8 instead of the compound of Preparation 2, and the compound of

Preparation 12 instead of the compound of Preparation 7.
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Preparation 13 instead of the conmpound of Preparation
7. Meltingpoint : 157C 10 El enental nzcroanal yes
C%: HWHNWH Calculated : 63.84 6.94 13.14 Found :
63.30 7.09 13.12 Mass spectro?netrv (ESI +, nis): 320,
322 (M+JP) 15 EXAMPLE 18 :
N-(5-chloro-IHindol-I-vl)- f9('2 hydr oxyethyl)-1, 2,5, 6-t
et rahvdr o- 3- pyridi necarboxam de Step A
El_e_itle_(g@j_{;g{_dz_egngl_ﬁ_w;yl (d| met hyI )silylloxyletl:yl)-N(5-chlor

o-lHind -y
tetrahvo‘?cf’ d%l/i’ d| ﬁ%c/%tr boxam de 1 g of the conpound

CaRlideprarpig ong g5 i s digsolved in 10 m of anhydrous
di chl oromet hane 20 and then the reaction mxture is

FOlmdoI ed t@.120Q.56. 5 M23f 2Mtrimet hyl al uminiumin
hexane are e reaction mxture is stirred

M‘%ﬁl’e&”‘%iﬁv @‘3’9?333@+ﬁm| | st allowing the tenperature

to increase. A solution of 1.5 g of the conpound of

Preparation 15 in 5 m of dichlororethane is added and
E LEACH § Mr(Srehlargrld]ind did-yl-d-propylpipgridine-3tdasboxamide

of dichl oronet hane. The reaction m xture is diluted

wi th di chl oronet hane and is then poured 25 into 20 %
Thcagmeactsls 9btiined dawfd@pgi td ehs prodedird of FRempledq Nisidg phasempaind of

parated off and i en washed with 20 % sodi um

Preﬁ%ﬂ@&ﬂ%ﬂ@sge@ﬂaf rwomwm’f}ﬁﬁp@rﬁﬂ%? .urat ed Nadl
n.;57dMe organic phase is dried over sodium
Meﬁ%}g;}o'zﬁ. '(Ptered and then evaporated under -50-
Elenedud edcrpomggus e. Fl ash chromat ography on silica gel
(AcOEt/c Gl ohexa 1/1 and then 2/1) allows 1.5 g of

t he expe t/éd péo/&IuctNt/b be isolated. Infrared (vvn,.l)

Calcubtddt: (§Nsd) ;62953; 2928, 2856 (vC-H); 1672 (VCZO);
1642; 1520 (vC=Q 5 Step B :

Foped 5- chl 180 | H-.D%dol L3131 ) - | - (2- hydroxyethyl)-1, 2,5, 6-t
Mas§ gpaetg%%?gtr\? (fyf | q?%/}??.?&%‘iﬁoﬁf?{%e

S Y ey L

EXAMPLE 18 : N-(5-chloro-1H-indol-1-yD)-1-(2-hydroxyethyl)-1,2.5.6-tetrahydro-3-

pyridinecarboxamide

Step A :  1-2-{tert-Butyl(dimethyl)silyl]oxytethyl)-N-(5-chloro-1H-indol-1-yl)-1,2,5,6-

tetrahydro-3-pyridinecarboxamide

1 g of the compound of Preparation 3 is dissolved in 10 ml of anhydrous dichloromethane
and then the reaction mixture is cooled to —20°C. 5.5 ml of 2M trimethylaluminium in
hexane are added and the reaction mixture is stirred for 1 hour 30 minutes, whilst allowing
the temperature to increase. A solution of 1.5 g of the compound of Preparation 15 in 5 ml
of dichloromethane is added and the reaction mixture is heated overnight at the reflux of
dichloromethane. The reaction mixture is diluted with dichloromethane and is then poured
into 20 % aqueous sodium hydroxide solution. The organic phase is separated off and is
then washed with 20 % sodium hydroxide solution and then with saturated NaCl solution.

The organic phase is dried over sodium sulphate, filtered and then evaporated under
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6.72 mM of 1M Bu4NF in THE are added to a solution of

1.46 g of the conpound of Step A above in 12 nml of

anhydrous THF, and the reaction mxture is then stirred

overni ght at anbient tenperature. The m xture is

concentrated under reduced pressure and is then taken

10 up in dichl oronethane and®Orashed with water and then

with a pH 11 solution of sodium carbonate. The aqueous
redpéealsessaree Féssh rechatnedogubpy chi sihka geln@td@iiieyclohexaceomili nadl then

organi phases are. dried over sodjum sul phate,
2“??ft%%ﬁé%&%‘"t??‘é’ﬁ“&%{?&i‘l‘é&% SERIAr educed  pressur e.

. chr.omat ography on silica gel (AcOEt/MeOH : 95/5
@ﬁ?}%?{‘ﬁ"é‘ '9/1) allows 920 rng of the expected product
3244010e-H) sp9 58t @428, 128561 G- Hp g7 v C=8)Cl 6 82 e s alC=C).

nai crognaly ses, : C%HWoN®% Calculated : 60.09 5.67
13.14 Found : 59.94 5.78 12.98 20 EXAMPLE

Steb¥ ; bR RIL G- Dby B o) &

A carboxamide
1-(2-(Dimretl ayl am no)ethvl I -N- (I H-indol -1-vl)-1,2,5,6-t
et rahydr o- 3- pyri di ne- carboxani de The product is.
6.78 R4 BRSSP IS £Oadd28 14 6RABA 81 P16 B R\ hpound of Step A
Exanpl e 18, using the 25 conpound of Preparati o% 2
abavesh d&dmb bf thleydrouspBlRdamt ther epetroat o8, is dreh dtimed overnight at

amg*%ggtgﬁ%g]iagﬁgl _reel %Etuart%{lé%négnt{‘a?esdt uen%gar Pefductze eprgs%{rpeoalill qs %Cen taken
up fin BRH(EAEEAAY ARIRvAMEE b Wafdh ehdtHeRd@ki 4 py 1T doldtiéh Bf bodium

et rahydro- 3-pyri di ne- carboxam de dil aydrochl oride 200 )
carhenagd. Theaquenms phas ofe Sttapted veiodiehlaromeaghans ol heepmbined grganic
ol TSP 0 A i S B B IRRb fgtos

preBitre. F1gshheiromatodraphg ofrseiedapgel FAeOEOMBOH t 9515 arddethedl 9offallows
and then rinsed wth ether. 210 ng of the expected
92¢hmg i Ehe eypectedpradueido by ilaiehg under reduced pressure.

C% H% N %
Calculated : 60.09 5.67 13.14
Found : 59.94 578 12.98

EXAMPLE 19 : 1-]2-(Dimethylamino)ethyl]-N-(1 H-indol-1-yD)-1,2.5,6-tetrahydro-3-

pyridinecarboxamide dihydrochloride

Step A :  1-[2-(Dimethylamino)ethyl]-N-(1H-indol-1-yl)-1,2, 5, 6-tetralydro-3-pyridine-

carboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 16 instead of the compound of Preparation 15.



10

15

20

25

C%: HWMNY% 10 Calculated : 53.60 7.00 13.89 Found :
53.63 7.41 13.42 EXAMPLE 20 :
N-(5-chloro-1 Hindol-1-yl)-1-f2-(di net hylam no)ethyl -1
,4,5,6- tetrahydro-3-pyridi necarboxam de The product
is obtained according to the _procedure of Step A of
Exanpl e 18, using the 15 COrﬁ%OrrmI of Preparation 18
i nstead of the conmpound of Preparation 15.
Step/B 1 | nly b {INinerhn1e66@ ot ylp-IN-AH-in dol-3 ad)a NS S -tetr@hy dve Npbridine-

Cal culated : 62.33.6. 6.15 20 Found : 62.17 6.73
16. 04 %MM%&M(ESI +, ma): 347.1: 349.1
(MFH ): 369.1; 371.1 (MrNa'). EXAMPLE 21 :

1-f2-(Di et hyl am no)et hyl | -N-(1Hindol -1-yl)-1,4,5,6-te

204 mghofdho c@npeyndi efi Step &y dvararel disTtieedrinodbenl ¢fsmetberdlnadl then
i to.the. f. St Ex le.18
2850 o R SRR P B Radh” o REHBAR it Ptpmggeea by

eth&Q BRO tHGpreéipirite Pavndddi 0 HiliBredadTH ahd) eheh OTROUREth @her. 210 mg of the
Preparation 18 instead of the conpound of Preparation

expeeted peaduptasp ebiained by glexing gpder ppdiiepdhpighsugg-i cr oanal vses.

2 OO0 HI6 NYo o LCal cul ated : 69.20 7.74 17.93 Found :
A@g%?%?gﬂg ?Z@f%im 5 Mass spectronmeby (ESI +, ma): 313.1
Eletidhid] Wicrddimldsef MrNa+) . EXAMPLE 22

1-12- (D pet hyl am no) et hyl | - N- (1H-i ndol -1 -yl) - 3- pi peri di
ne- cardoxam dé “The ]}Sﬁbduct i s obtained according to

CalcBuddr ocsrgg e Pho St ey ¢y of Exanple 18, using the
Found : 53.63 7.41 13.42

EXAMPLE 20 : N-(5-chloro-1H-indol-1-yD-1-]2-(dimethylamino)ethyl]-1.4.5.6-

tetrahydro-3-pyridinecarboxamide

The product is obtained according to the procedure of Step A of Example 18, using the

compound of Preparation 18 instead of the compound of Preparation 15.

C% H% N%
Calculated : 62.33 6.68 16.15
Found : 62.17 6.73 16.04

EXAMPLE 21 : 1-]2-(Dimethylamino)ethyl]-/N-(1 H-indol-1-y1)-1,4.5.6-tetrahydro-3-

pyridinecarboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 18 instead of the compound of Preparation 15.
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conmpound of Preparation 2 instead of the conpound of
Preparation 3, and the conpound 10 of Preparation 19
i nstead of the compound of Preparation 15. Melt
Ligpoint : 79C Elenental m croanal yses, : C% H% N%
Calculated : 68.76 8.33 17.82 15 Found : 68.70 8.41
17.79 Mass speck onietr v (B8 +, mz): 315.2 (MH);
337.2 (M+Na'). EXAWPLE 23:

ne- carbgxam he product is obtained according to
the proc ﬁrqu%;StégA% of Exanple 18, using the 20

CaleRidpeundsgdp Prepar atjizagy 2 i nstead of the conpound of
Preparation 3, and the conpound of Preparation 20
Foingst ead @9& he/. Conpddnd of Preparation 15. M! ting

int : 131G, El i % Hb N% 25
M’%Zépg}éﬁ%{?%v (E%éf’ §‘g‘r}$92§5 (o ?&55’?&%@% 7.44 8.04
15. 78 EXAMPLE 24 -
| i ndol - 1-y1)-1- 2- (1- pi

(idine

2 apZales :.a‘ ) L 1415 AL X X > ] «
t he proced f ep A of Exanple 18, using the
compound &%&Eﬁ%nﬂ b

Preparation 3, and the conpound of Preparation 21

i nst ead, of the conmpound of Preparation 15. Ml tingpoint

The profiget is obfatprenacaprding & harmapsedyrssof Steno/Mod Ropmple™ 18, using the
cmﬁd&‘rﬁg ?t(}’\‘:r;é}m'ra_ti%;r 2_1§1s§ag’ o R (§)Ql’lp0l1:]BH g Pieleflatigfll 3? and tﬁlescoZ]?pound

11 1
of Preparation 19 instead of the compound of Preparation 15.

C% H% N%
Calculated : 68.76 8.33 17.82
Found : 68.70 8.41 17.79

EXAMPLE 23 : N-(1H-indol-1-yl)-1-]2-(4-morpholinyl)ethyl]-3-piperidine-

carboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 20 instead of the compound of Preparation 15.

C% H% N%
Calculated : 67.39 7.92 15.72
Found : 67.44 8.04 15.78

EXAMPLE 24 : N-(1H-indol-1-yD)-1-[2-(1-piperidyl)ethyl]-3-piperidinecarboxamide
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10 3108 (WH amide + v=C-H), 2921, 2853 (WH), 1690

(ti C=0O ester). EXAMPLE 25 :

N-(1Hindol -1-yl)-1-12-(4-nethyl -1 -pi perazinyl)ethyll-3
- pi peri di ne- carboxam de The product is obtained
according to the procedure of Step A of Exanple 18,

usi ng the conpound of Prepa§|3ati on 2 instead of the
compound of Preparation 3, and the conmpound 15 of
Preparation 22 instead of the conmpound of Preparation

15. Meltingpoint : 177C Eleniental . niicroanal yses . C%

Tha ioist e aPEIs: asgordings o e pragsaie fsSiepdh B aAMpIeaHS. paing the
con?ao‘ﬁ%d 13 -P%%)a%mﬁs?eﬁd of the compound of Preparation 3, and the compound

-{2-14-(2- Hydroxyet hyl ) - 1- pi perazi nyl I'ethyl ) -N-(1Hin
of Rybpatatydn) 2 I3instpadef thd compeurtsoddhremeatibng Spr oduct i s

bt ai ned rding to the procedure of Step A of
Mf&?ﬁ#&f" fg‘%‘cgy ng the conpound of Preparation 2
Elehinta®rtredndifyes conpound of Preparation 3, and the

conpound 25 of Preparation 23 instead of the conpound
of Preparati od1%. NEP&ingpoint : 118C -54- El enental

i N a S. o H% Cal cul ated : 66.14 8.32 17.53
C"}ﬁg{ﬁ’%gq: @55.586 88%3 ﬁ%g 5 EXAMPLE 27:
Folddd:1H i ntiOOF | -§/59 - 1-1527% 1- pyrrolidinyl)ethvl|-3-piperid

i ne- carboxam de The product is obtained according to
Infuaries] Grodedure of Step A of Exanple 18, using the

31BN R -Gl b b O R0 e AN 24
i nstead of the conpound of Preparation 15. 10

Mel tingpoint : 117C El enental m croanal vses
EXAMPLE 25 : N-(1H-indol-1-yl)-1-[2-(4-methyl-1-piperazinyl)ethyl]-3-piperidine-

carboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 22 instead of the compound of Preparation 15.

C% H% N%
Calculated : 68.26 8.46 18.95
Found : 68.14 8.49 18.88

EXAMPLE 26 : 1-{2-[4-(2-HydroxyethyD-1-piperazinyljethyl}-/N-(1 H-indol-1-y1)-3-

piperidinecarboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 23 instead of the compound of Preparation 15.
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C% H% N% Cal culated : 70.56 8.29 16.46 Found : 70.54
8.21 16.44 15 EXAMPLE 28 :

1-f2-(1- Azepanyl )et hvl I -N- (1Hi ndol - 1-yl ) - 3- pi peri di nec
ar boxam de The product is obtained according to the
procedure of Step A of Exanple 18, using the conpound
of Preparation 2 instead of- ¥re conpound of Preparation
3, and the conmpound of Preparation 25 instead of the

Flepwrpd wicoghalPregpar ati on 15. Mel tipoint :> 250C 20

El enent a icr al v e C% H%

N% Call cu{ja&ged ﬁ%/g8 9]8%/"57 82 12.48 Found : 58.88 7.84
Caletia?&] EX00PHE £92°  17.53 _ _

N-(1Hi ndol - 1-vl)-1-12-(4-phenyl -1 - pi perazinyl)ethvl|-3
Foungl peri doh@6 2%53%ar blok4hi de tri hydrochl oride The

product is obtained according to the procedure of Step

A of Exanple 18, using the conpound of Preparation 2
EXAMPearh of NL(g-maePesynd1-pi-(P lidinyPRth]-3psherifne-

conpound -55- of Preparatron Instead o € compound

of Prepar a¢drhaxamide430 ng of the resulting residue are

di ssolved in 1.5 m of anhydrous McOH, and then 1.65

m of 2M nethanolic HO solution are added. The
Thé¢ prdindr Bodbtanéd gcdosdind @ iliteprobatdur 6L Stepi A FiRMANPYe 18, using the

adding 5 m of ether, filtration and _then drying in
COTRRUNS. ofg})rmrqt;qggZ wpqqfi f the eagppoung|of Paepazation’ 3, and the compound

e

Ele%}/eln;a n}icr']i)(/)c[z)i-mﬁsrgsr:]e trihydrochl oride

C% H% N%
Calculated : 70.56 8.29 16.46

Found : 70.54 8.21 16.44

EXAMPLE 28 : 1-]2-(1-AzepanyDethvl]-N-(1 H-indol-1-y])-3-piperidinecarboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 25 instead of the compound of Preparation 15.

P I A T e

C% H% N %
Calculated : 58.90 7.82 12.48
Found : 5888 7.84 12.38

EXAMPLE 29 : N-(1H-indol-1-y])-1-]2-(4-phenyl-1-piperazinylethyl]-3-piperidine-

carboxamide trihvdrochloride

The product is obtained according to the procedure of Step A of Example 18, using the

compound of Preparation 2 instead of the compound of Preparation 3, and the compound
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The product is obtained according to the procedure of

Step A of Exanple 18, using the conpound of

Preparation 2 instead of the conpound of Preparation 3,

and the conpound 15 of Preparation 27 instead of the

conpound of Preparation 15. 310 ng of the resulting

resi due are dissolved in 1.9 of anhydrous McOH, and

then 1.5 m of 2Mnethanolic HCl solution are added.
of Hileparhtioh3@ imstehdl of t}ﬂ@omomhi afi ]?rephrttjon Pr.eci pitation by
43(51dd| n }%E]igfllllﬁjg%gé%h ure a;e ﬁr@P I@grrll éﬁgﬁﬁrﬂ :a}r}lh%%hg 9\/{e|(9H and then
L. 65 %10653@101811%&%011%{%% Rl %Hclle@t qqlle triRPdrBn1dri@4 islébtdined by

Found : 55.88 8.02 12.29 EXAMPLE
presip{tstighboyadiing 3ndiofigdien ﬂlﬂfaumdmtlillm;drymguq Padwpdr oxyet hy

1,4, 5,6- t et rahydr o- 3- pyri di necar boxam de Step A

-M-lt—}lf%»’%"él”’chﬁ%?o- 3-di hydro-]Hin(l ol -1-yl)nicotinani de
Ezeymt[pm%ghayﬁsobt ai ned according to the procedure of

Step A of Exanple 4, using the conpound of Preparation
28 i nst e@dbof HH¥é coMgound of Preparation 2 . -56-

d.3265 3025 (v =C-H); 2975; 2883
C”é?‘fﬁ{‘%e %ggé é;-f)) szs : 155\1/; 15;Ds; 1537 (vC=C)(Y

Foliep B 5584 683 1245
3-/((5-Chloro-2, 3-di hvdro-I Hindol -1-yl)am no] carbonyl |
-1-(2- hydr oxy- 5 ethyl)pyridinium br om de The product

113-BihefidShmethyl)-

usi ng 2-brmh&tﬂnﬂwdhrodhl&tiéad of i1 odonet hane. Infrared

(vemd) : 3349 (VNH, vOH); 3052 (v =C-H); 2854 (vCGH);

1675 (v C=O; 10 1634; 1606; 1543 (vC=C). Step C
Thé\l'Ipf(')'—&u‘éh O aied agdolrdlﬂg k& ‘tﬁe"bﬂo@gﬁllre bf $leb-A4 o(fzﬁﬁﬁﬁg‘ié”fﬁ’ &lsihg the

5,6-tetra- hydro-3-pyridin ecarboxamd
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 27 instead of the compound of Preparation 15.
310 mg of the resulting residue are dissolved in 1.5 ml of anhydrous MeOH, and then
1.5 ml of 2M methanolic HCI solution are added. The trihydrochloride is obtained by

precipitation by adding 5 ml of ether, filtration and then drying in vacuo.

e e e W A S P

C% H% N %
Calculated : 56.06 7.84 12.45
Found : 535.88 8.02 12.29

EXAMPLE 31 : N-(5-chloro-2,3-dihydro-1H-indol-1-y1)-1-(2-hydroxyethyl)-1.4.5.6-

tetrahydro-3-pvridinecarboxamide

Step A : N-(5-chloro-2,3-dilydro-1H-indol-1-yl)nicotinamide

The product is obtained according to the procedure of Step A of Example 4, using the

compound of Preparation 28 instead of the compound of Preparation 2 .
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The product is obtained according to the procedure of
Step C of Exanple 4, using the conpound of Step B
above. 15 Meltingpoint : 161 C Elen7ental
nai croanaly_ses: C% HW»N¥% Calculated : 59.72 6.26
13.06 Found : 59.86 6.35 13.16 20 EXAMPLE 32 :
N—(2,3-dihvdro-|FLindoI-I-yﬁﬁfl-iZ-(dinethylanino)ethyl
| - 3- pi peridinecarboxani de di hydrochl oride Step A
Infitdré@(\3;.gi:hvdr o- IFLindoI-I-yI) 1-[ 2- (di et hyl am no) et hyl
- 3-pi peridine- carboxamde 3 ml of trifluoroacetic
326500 dlle 3880168 AGTBOBITay 2663 (HE BNy GF Ok bl 588 1578;
]5$25E§%éﬁd 25 in 3 mM of anhydrous THF. The reaction
i (Xt "is placed under a current of nitrogen and -57-
then a solution of 1 g of sodi um cyanoborohydride in 10
n1 of THE IS added dropMAse over 2 hours The sol vents

is takep ¥l dllhldronethane and mater the m xt ur e
is nadg—gﬁ&g444¥%é¥mﬁ%%taSS|un1carbonate sol uti on
until a pH of 11 is achieved and the aqueous phase is
then extracted twice with 5 dichl oronmethane. The

The prasiuplets Arigaed acqonding o dhe pincedie of Steps BdplurauplgHatusing the
cox%chﬁl 81,P <y g@lggé% d¢E %s%%% '?#?9 pnsﬁ%g;qc‘f‘?fdo%e%@g;gl

resid en U
Infedned pbhep 1.5 M of 2N hydrochloric acid are added. The

reaction mxture is refluxed for 5 hours and then

33 8aporatdd Hinder? freduddd 29re6sudd; 10e(vesOtiue i s taken
[ nl of .a 1/1 m xture of dichl oronethane and
1é§£¥8€@*ﬁ;é(5&ﬁ48us phase being made 10 al kal i ne by
addi ng sodi um carbonate until a pH of 11 is achieved.
The organic phase is separated off, and then the

Stepdiie o UN-(hedidarot 23 -diltydee 1 Beintlol- b-el) vi- €Hndiretietnvdnb ¥ 3 drtetra-
The ¢ i ned oy.gani hases are dried over sodi um
sul phaté 2+ r TR evaporated. Flash
chromat ography on silica gel (AcOEt/MeOH : 9/1 and then
8/2 to 6/4) allows 255 qg of the expected Product to

0

The prodsiet it elfaingd agrasghing to the procedure of Step C of Example 4, using the
cmﬁﬁﬁﬁpff§h£V§X95 lFT'n(|0|'|'y|) 1- (2- (di nzet| zyl ami no)

i peri di ne-

C% H% N%
Calculated : 59.72 6.26 13.06
Found : 59.86 6.35 13.16

EXAMPLE 32 : N-(2,3-dihydro-1H-indol-1-y1)-1-[2-(dimethylamino)ethyl]-3-

piperidinecarboxamide dihydrochloride

Step A :  N-(2,3-dihydro-1H-indol-1-yl)-1-2-(dimethylamino)ethyl]-3-piperidine-

carboxamide

3 ml of trifluoroacetic acid are added to 500 mg of the compound of Example 22 dissolved

in 3 ml of anhydrous THF. The reaction mixture is placed under a current of nitrogen and
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car boxanzi de di hydrochi oride 255 ng of the conpound of
Step A above are dissolved in 4 m of dichloronethane
and then 360 gl of 4.53M nethanolic hydrochloric acid
are added. The solution is stirred for 5 mnutes and
then a |l arge excess of ether is added : a precipitate
is formed which is 20 filterfed off over a glass flit,
all owi ng 270 ng of the expected product to be isol at ed.
thet/elsblutiga pH1 gtof sodiGBCyakdbendytisitle in Hi i ofHEF ys skled dfbmﬁt% over

2 hgﬁ/rogl |4sC %ﬁ%g&ﬁ/ig}i%%g%gd fo?l?ldg'rélre 1?ced2p§esls:1?rléj: nt?xe resu?ue is taken up in

dichofondiner fad Hvdté}d Qhe |mikture s l%a(lﬂy draxne i )polasﬂluﬁr Qatbonate

etrahydro-3- pyridi necarboxani de The product
solgiimaimid @ pid ©brldiisgchievadhandpthe @gquienue pbhseSs élperwcmfacted twice with

dicﬁﬁgﬁelélgan& TP% ?0{1}%}%@%%%}2@ p%)sgg %?egaygc{] o?%eﬁ)%{t%tq suﬂahg’[e filtered
andMBkh 2RgoRIted undel 98fackl BRBALE! THYZe§id @ Rk NerSRS irCYA ﬁﬁ’ooﬁf‘pe{%solute

5 Calculated : 60.69 5.67 13.14 Found :@ 60.20 5.
ethammloandeshenpL.E @Y of 2N hydrochloric acid are added. The reactlon mixture is

reﬂ}l%éc?%);r% ﬁl{g?fr%aglg? An? e‘)\l' (gx%ﬁd g?ggj rxc]‘uc%:?ljfe%mﬁP %1%;&88&@&8&% up in

20 Btﬂt Q’ﬂ 4 di/edikyird SF |dydh|lcﬁl§i_s{1}:théﬁé ha¥/lwWatdy; (Hd-Hadurdad phagél Beidg made
10 tetrahydro- 3- {)yrl di necar boxam de The_ product

alk@léneolm adding sedivdy ‘Eﬂrl?ﬂj‘ oURtH & dtfelduqse?\cblpvgg élBleNrgqlmc phase is
sepgfé?éapé)% Jr?l hﬁﬁ g a n%&%us ﬁﬂ%@gy %Qtrgcftecf) E\gﬁg’r\?@g{ngﬁ?ﬁéomethane. The

I NSt ea e conpound reparati on
comlangb orginicophaBee per diddoove? Sodivat ealghatt, fihered anp aherd ewdporated.
Pre aratl on .15,

Flagh cromaipesaiet P2 yslﬂ)“gll\gf(ll @QFidYIePH; Pl1gand sheg. Bt foafifgrallows
25 somg R SHpBled BRIGATDBERBNE

Step B N-(2,3-dihydro-1H-indol-1-yl)-1-[2-(dimethylamino)ethvl]-3-piperidine-

carboxamide diliydrochloride

255 mg of the compound of Step A above are dissolved in 4 ml of dichloromethane and
then 360 pl of 4.53M methanolic hydrochloric acid are added. The solution is stirred for
5 minutes and-then a large excess of ether is added : a precipitate is formed which is

filtered off over a glass frit, allowing 270 mg of the expected product to be isolated.

C% H% N%
Calculated : 55.52 7.77 14.39
Found : 55.63 7.91 14.23

EXAMPLE 33 : N-(5-chloro-1H-indol-1-y1)-1-(2-hydroxyvethyl)-1.4.5.6-tetrahvdro-3-

pvridinecarboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
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The product is obtained according to the procedure of
Step B of Exanple 18, using the conpound of Step A
above. Meltingpoint : 152C El enental nficroanal yses:
20 C% H% N% Calculated : 67.35 6.71 14.73 Found :
67.37 6.81 14.70 Mass spectronetry (ESI +, m's): 286
(M+S) EXAMPLE 35 -58 -
N-(Indol-21-yl)-Nf(1l-methyl-1,2,5,6-tetrahydropyridin-3
compaind pi Fephnatiba iy iestedid oy dreaohiponndief PisParatsbre pA

ZE)-(Indgl:-1-vl)[(pvridin-3-yl)nmetliylenelamne 2.0 g
M_@&ﬂgwgqldg%é_ car boxal dehyde are dissolved in 100 ml of
ElehBhibRforodlyskhen 3.7 g of the conpound of Preparation

Zare added.” The m xture is placed in a flask provi ded
with a G%eard % ar kY &ppar at us and heated at refl ux,
ifh stigring, til, .t t heoretical volunme of water
Cai#ﬁé”%éeng‘%ﬁlai% d (fg'}%urs). The reaction mixture is
Foghcent rat 2l Uséhg gxgtary evaporator and the residue

is then purified by chromat ography over silica gel
(CH2C12 /  MeOH : 98/2), allowng 3.8 g of the expected

EX%WEE% :tﬂd?ﬁvﬁ%x‘%}e %-N'-\ﬁﬂ-{ln%%fl?iv'?h,4,5361-%%:.%%?%-%9 B

3-f (ZE) - N-pyiildihedarbbrdmidézonet | zy11- 1- et | zyl pyri di zzi u
nz iodide 5 mM of 1 odomethane are added to a sol ution
of 2.0 g of the conpound of Step A above in 10 m of

Stepg.hanﬁk}ﬂy}&Bruag@'r iy i ? mleth r

added;tetrhkwhba@mm'diaaarbécamdmr ated off by filtration
and dried to vyield 3.05 g of the expected conpound. 15
Mel ti ngpaint _ 218C Elenmental mcroanaly ses : C% H¥% N%

Th&Bl Skt &btainédPalBrdnS % - pcedtRUBHSIep 4R -F Ex3mpR 18, fbthg the

compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 29 instead of the compound of Preparation 15.

Step B :  1-(2-Hydroxyethyl)-N-(1H-indol-1-yl)-1,4, 5, 6-tetrahydro-3-pyridine-

carboxamide

The product is obtained according to the procedure of Step B of Example 18, using the

compound of Step A above.

C% H% N%
Calculated : 67.35 6.71 14.73
Found : 67.37 6.81 14.70

s A e L T L

EXAMPLE 35 : N-(Indol-1-y)-N-[(1-methy}-1,2.5.6-tetrahydropyridin-3-

yDmethyljJamine dihvdrochloride
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20 | NFRARED (vCf, r) : 3120 ; 3038; 1633 ; 1593 ; 1475
; 1450; 1297; 1251; 1158. Step C
(Z,E)-(Indol-I-yl)1(1l-netlzyl-1,2,5,6-tetral zydropyri di
n-3-yl I net hyl ene)l am ne 522 ng of NaBH4 are added in
small portions to a solution of 1.0 g of the conpound
of Step B above in 20 m of>9mret hanol , whi ch sol ution
has been cooled to OC. After the 25 addition, the

Step elinp@, Bl-(ndol- 5yh Apwédintloylpnthplebe/uenipper at ur e and t hen
the reaction mxture is stirred for 1 hour. 50 m of
saturated sodi um hydrogen carbonate sol ution are then

2.0}0' i3 1 BBoRAYILIYR ok IRIIVALTHED N Bf B1%endOard thef 3.7 g of
I chl'or onet hane. The conbi ned organic phases are

the eptmpaendof Repuetai ¥ eteyadded. WThsavixture fyplacagan adkask previded with a

sol ut.ion and sat urat ed Cl solution. After .dryi.n
Deaimaits 3RLReRhd o iy, s eatbuen v VL O5 O gojome of
watePhad Meen6&5taiﬁu@gm 8b@k). THeremibAdhBRY i9¥eicefitrdtt® @sidgla rotary

(CH2CI 2/ MeCH : 95/5) allows 0.51 g of the expected

evappustiucandt the yesidist ii thed puiHiech by ehtoanategrentyaoner yilica gel (GHLCly /

M08 o8N8 e PR e 30 BRIEL). "2005

MeB33Qi0ind8932°2846; 2762; 1642; 1614; 1454; 1292 ; 1255.

Step D :

SiL2aLVA, 0Ly, (O} ‘ PLIZY L] A,
added, in small portions and at anmbient tenperature, to
a solution of 0.65 g of the conpound of Step C above
5 mlrofli6ddthetbdnedire bdddd totahwiution o 2re@of itrrcofpound ef B&p A above in
stirred at anbient tenperature for 2 hours and then 10

10l offmeihanel. ‘Bheoreggiiummmigtiie iseshigier g ambisat jerapgrature for 24 hours.
t o€ | 0 Al : . .
50 fflof Ql?étﬁ}q et rdadied tHgI pvl\?({l%lgd]t-é ms%{bgl'rﬁgétdggﬁ g% (ﬁl%?cnlon and dried to

or gani ¢ phase I's washe
yiehy210H g @ffi theaaxipecied eorspduntli on, dri ed over sodi um sul phate
nd fLIp%{$g and is then evaporated under reduced
Meliingaints 21§(e resi due, which is purified by means of

El&Na195i09naRksover silica gel (CH2C12/MeCH @ 95/5 +
T0.5% NEt3), alTows 0.56 g of the base to be obtained.

100 ny of %he Hd&ée aWéodi ssolved in 0.5 nl of anhydrous
CalleRba %060 389 1157

Found : 49.62 3.98 11.48

3120; 3038, 1633 ;1593 ;1475 ; 1450 ; 1297 ; 1251 ; 1158.

Step C : (Z,E)-(Indol-1-y])[(1-methyl-1,2,5,6-tetrahydropyridin-3-yl]methylene) Jamine

522 mg of NaBH, are added in small portions to a solution of 1.0 g of the compound of
Step B above in 20 ml of methanol, which solution has been cooled to 0°C. After the
addition, the temperature is raised to ambient temperature and then the reaction mixture is
stirred for 1 hour. 50 ml of saturated sodium hydrogen carbonate solution are then added
and the mixture is extracted with 3 x 30 ml of dichloromethane. The combined organic
phases are extracted successively with sodium hydrogen carbonate solution and saturated

NaCl solution. After drying over Na;SQOy, the solvents are removed in vacuo using a rotary
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then 0.45 m of 2M nethanolic HCl solution is added.

The di hydrochl oride precipitates out 20 on addition of

5 mM of diethyl ether and is separated off by

filtration and then dried in vacuo. Meltingpoint _

152C El enental m croanaNses_: C% H% N% 25 Cal cul at ed

© 54.22 6.98 12.65 Found: "$#.-15 7.02 12.48 I njrnred

N.-1) : 2956; 2437; 2024; 1437; 1376; 1258. EXAMPLE 36
evaporator. Chromatography over silica gel (CH,Cl,/MeOH : 95/5) allows 0.51 g of the

1- Benzy] - N- (5- chl.or0- 1H i ndol - 1- yp- 3- pi peri di necar boxam
@qﬁa@gp uctig eﬁ@&@ﬁ@t i s obtained according to the
EleRlenf@ thitBariiyses €p A of Exanple 18, using the conpound
“Tof "Preparation 31 instead of the conpound of

Preparat€émn 157 %8kl tV bgpoh t : 197C Elenental nic

oanal vs . 5, C% HY Cal culated : 68.56 6.03 11.42
Calef ¥ 8255 5 s B ExanLE 37 |
Fowrd:1(5- G.g2 o-1 b i ndgl 74 -yl ) ami nol car bon

yl }-1-met hyl pi peri di nium hydrochloride 10 StepA :
InfitredbOch)or o- 1 H-in(l ol -1-vl)-1-net hyl - 3- pi peri di necar box

31 B 3028 L 2950 R AR PO EY I B s taa 1255

of Preparation 12 instead of the conpound of
Preparation 15. Infrared (VCI,TJJ » 3117, 3081, 2937,
Stepdk4  (addgl-h-v) i eethyl-1,2,5,6-tetrahydropyridin-3-yl) methyljamine
3-ff(55£hLoros | Hindol-1-yl)am nol carbonyl }-1-nethyl pip
eridi dﬁwd"w’h”Zbchloride 6 drops of concentrated HC
are added to a solution of 228 ing of the conpound of

O.4Sgt gP L/iAA1H4 is added, in small portions and at ambient temperature, to a solution of
0.65 g of the compound of Step C above in 10 ml of diethyl ether. The reaction mixture is
stirred at ambient temperature for 2 hours and then 10 ml of water are added. The reaction
mixture is extracted with 3 x 20 ml of dichloromethane; the organic phase is washed with
saturated sodium hydrogen carbonate solution, dried over sodium sulphate and filtered, and
is then evaporated under reduced pressure. The residue, which is purified by means of
chromatography over silica gel (CH,Cl,/MeOH : 95/5 + 0.5% NEt3), allows 0.56 g of the
base to be obtained. 100 mg of the base are dissolved in 0.5 ml of anhydrous MeOH, and
then 0.45 ml of 2M methanolic HCI solution is added. The dihydrochloride precipitates out
on addition of 5 ml of diethyl ether and is separated off by filtration and then dried in

vacuo.

C% H% N%
Calculated : 54.22 6.98 12.65
Found : 54.15 7.02 12.48

2956 ; 2437 ; 2024 ; 1437 ; 1376 ; 1258.

EXAMPLE 36 : 1-Benzyl-N-(5-chloro-1H-indol-1-y1)-3-piperidinecarboxamide
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above in 6 m of anhydrous THF. The solvent is
evaporated off and the residue is then washed with
ethyl ether, allowi ng 256 ng of the expected product to
be obtained. 20 Mcltingpoint : > 250C El enental

I ni croanaNses, C% H% N% Cal cul ated : 54.89 5.83 12.80
Found : 54.87 5.98 12.83 25 &lass spectrone |y (ESI +,
n7/z): 292 (MtH ) -62- EXAMPLE 38 :

(3R 45S) - 3- (4- FIuorophenyI) N-(1Hi ndol -1-yl)-1- nethylm

eridi ne- rboxam de 59 of t conp

Theopiogutisia GO s ) DB PPt a%ﬁ%eﬂamg e 18, using the
con%&tﬂh%f?f@ﬁﬁﬁﬁﬁ 3@%téaa%@theadoh{§{ouﬁ@8f PRfarhflon 29C, 4.1 m

of 2M trimethyl al um niumin hexane are added. The
Meﬁmaato_mﬁnlﬁ?‘ia ure is stirred for 1 hour 30 mnutes
Ele) ﬁg ut controlllng the tenperature. 930 ng of the

<4 FaSeinaration 32 in 4 m of anhydr ous

di chl orogeghar}zg/are]\a%ded and the solution is then

stirred for 18 hours at the reflux of dichloronmethane.
Calrnigtegdo) L8 oh i603i | vtle® Wit h di chl or onet hane and t hen

red i 20 agyepus sodi um hydroxi de sol uti on.
Fo@h‘g org a‘%l%j ph6a%/e |gqugparat ed off and is then washed
10 W|th 20 % aqueous hydroxi de solution and wth
saturated NaCl squtlon The organlc phase is dried
L! L LT id H+ pl~ M DA methvipiperidinium

under red o&{lgﬁ gre. The resi due i's pur|f| ed by
flash chr on silica gel (CH2C12/ MeCH : 97/3
and then 95/5 and 9/1). The expected product is

the presence of .ether. 15

352 1 (I\/H—H) EXAI\/PLE 39 :
(3R 4R) - 3- (4-Fl uorophenyl ) -N-(1Hindol -1-yl) -1 -net hyl pi
Theppraduitnis -obtainek tsrahigity Teepresqilent eﬂsbpo‘tl@dftEXiample 18, using the

cmlélg)tu%d%ggwg)%{a:tlﬁgdgur I f 1% %%I > on%;couglcti1 of ﬁrengrat’{on 15 f Exar‘r‘pl €

3117, 3081, 2937, 2464, 1697

Step B :  3-{](5-Chloro-1H-indol-1-yl)amino]carbonyl}-1-methylpiperidinium

hydrochloride

6 drops of concentrated HCI are added to a solution of 228 mg of the compound of Step A
above in 6 ml of anhydrous THF. The solvent is evaporated off and the residue is then

washed with ethyl ether, allowing 256 mg of the expected product to be obtained.

C% H% N%
Calculated :  54.89 5.83 12.80
Found : 54.87 598 1283
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El enental m croanal wes: C% H% N% Calculated : 71.77
6.31 11.96 Found : 71.05 6.37 11.86 25 Mass
spectron2eb2i (ESI +, ni/z): 352.1 (MtH374.2 (MtNa F)
EXAMPLE 40 : tert-Butyl
4-(2-{3-f(1Hindol -1 -yl am no) carbonyl | -I-pi peridyl}-
et hyl ) pi per azi ne- 1- car boxyl-&¥e -63- The product is
obt ai ned according to the procedure of Step A of
EXAMRDE81:9 3 RubS)+3g(4 Fla or apshrenel) v (Di-ikd dplay Bl -meth} Ipiperidine-4-
i nstead of the conpound of Preparation 3, and the
compound %ﬁLﬂﬁﬁﬁggation 33 instead of the conpound of
Preparation 15. Melt ngpoint : 48C 5 El enental

m croanal Nses. C% H% N% Cal cul ated : 65.91 8.19 15.37
590Faugmdof: ties campBuRll of SPBPatEden/R Frd 1dissolved in 6 ml of anhydrous

. 1-13- (Di net hyl a i u ropylld3-1(,1H-i l-1-vyl|.am no) - .
ieG g ER 91 Eper i PO B FASEodt BY ihe MHETHESMyErium in
hexafic RtAIAE T hRGEREEH Rxfue &kRErrBd QWL 30 niFseIRitBowd Controlling

using the conpound of Preparation 2 instead of the
the cigmperaire.oP3Prap aaf athp crenmpouad it Rreepastipo Jadinoft ml of anhydrous

. Pr ion.34 . f.the. c nd, of epar at i;on
i FRTER: e Mol SRR Bl s PR RMRR R [RFREL B 0o of
dichlofSmdthads/d hEsblatibraisatilutedSwith dichld®&mdiBartbandr@e Poured into 20 %

54.45 7.71 13.41 EXAMPLE 42 . | . ]
aquRoysy $9diyre dy doxigeysolution. The. esewte phase insappiptad-off padpisrthen washed

..e- i . i i C i (o) .
w7, SR RSP ) SR
phase is dried over sodium sulphate, filtered and then evaporated under reduced pressure.

The residue is purified by flash chromatography on silica gel (CH,Cl,/MeOH : 97/3 and

then 95/5 and 9/1). The expected product is obtained by precipitation in the presence of
ether.

EXAMPLE 39 : (3R.,4R)-3-(4-FluorophenvD-N-(1H-indol-1-y1)-1-methylpiperidine-4-

carboxamide

The expected product is obtained during purification of the compound of Example 38.

C% H% N %
Calculated : 71.77 6.31 11.96
Found : 71.05 6.37 11.86

EXAMPLE 40 : tert-Butyl 4-(2-{3-](1 H-indol-1-ylamino)carbonyl]-1-piperidvl}-

ethyDpiperazine-1-carboxvlate
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conmpound of Preparation 2 instead of the conpound of

Preparation 3, and the conpound of Preparation 38

i nstead of the compound of Preparation 15. Meltingpoint

95C 25 El enental m croanal Pses.: C% H% N% Cal cul at ed

. 68.36 8.86 14.44 Found : 68.30 8.94 14.24 -64-

EXAMPLE 43: -63-

N-(1Hindol -1-yl)-1-f3-(4-nethyl-I-piperazinyl)propyll -
Th8ppidpetr is dibtegnedc arcbabuagria the Threcqiucdolft Step SA o tExamett 18, using the

accor di to the procedure of Step A of Examle 18,
corfiRAAg O faePeEH iR Maieaq ObihecamATUH of Frepsrabin Yofind flie compound
of IRpRAEHE Pinsteh® BAILA CbRABothd GN¥efdigisompound 5 of

Preparation 39 instead of the conmpound of Preparation
Melitpg foirgré82GI i cr oanaNses, C%: H% N% Cal cul at ed
Ele68'?9 8.67 118. 00 Found : 68.60 8.71 18.15 10 EXAMPLE
LLEPIRIIAL MICroanalyses. .

N- (5- chl grg- | Hyiegpdol wks yl ) - 1- (2- hydr oxyet hyl ) - 3- pi peri d

I ne- carboxam de Step A :
Cakﬂh#QiErQi%bty&(ﬁinﬁiaéﬂ)siIyIIoxerthyI)-N—(S-chIoro-I

jndol -Leyl)-35, pi peridi n ecarboxam de The product is

Fb%%%ainedh%%%oﬁgg%g t@f@ﬁe procedure of Step A of
Exanpl e 18, using the 15 conpound of Preparation 40
insqi%glpf therco pound of Preparation 15, |n&gred

xyet hyl) - 3- pi peri
rlinecarboxam de The product is obtained according to
Th% gﬁ)ﬂ%?}% ggt?nrn%fl ggco%ﬁgg 65 gl%fprgc):(e gPel oef lg'x%'mpllles l.’a’?,gus}ngethe ggmpound of

Preparation 2 instead of the compound of Preparation 3, and the compound of

Preparation 34 instead of the compound of Preparation 12.

C% H% N%
Calculated : 54.41 7.69 13.36
Found : 54.45 7.71 13.41

EXAMPLE 42 : N-(1H-indol-1-yD-1-[3-(1-piperidyDpropyl]-3-piperidine-

carboxamide

The product is obtained according to the procedure of Step A of Example 18, using the
compound of Preparation 2 instead of the compound of Preparation 3, and the compound

of Preparation 38 instead of the compound of Preparation 15.

C% H% N%
Calculated : 68.36 8.86 14.44
Found : 68.30 &8.94 14.24



10

15

20

25

Meltinpoint : 125C El enental m croanal Nses C% H% N%
Calculated : 59.72 6.55 13.06 25 Found : 59.02 6. 26
12.79 -65- Mass specturonetry (ESI +, ms): 322.1;
324.1(M+H ); 344.1; 346.1 (MtNa+). EXAMPLE 45:

1- (3- Hydr oxypropyl )-N (1H i ndol -1 -vi)-3-pi peridi necar bo
xam de Step A - 64 -

1-(3-{/tert-Bntvl (di netbyl)silylloxy/propel)-N(lI

vy H ars, ad &% ACH1YA D k14 ) rop
i nstead of hexfRigeound of Preparation 3, and the
conmpound T©OT Preparation 41 instead of the conpound of
Preparation 15. Meltingpoint : 94C Infrared (vcmr)

Theg' g@_g?t}i;s é)(?bgaé:?éél gc%g?dhggv tco_ @e;pr%ge%%re((\)/ gt%)});A ]6? :}Eél(;amlji?eSfS, using the
cordpdudd Y Phrépal ABmOP Wsleadlof 1t édisilund of |P}¢;%ré?ioﬁqt, Eﬂ& RRC&Rbound
e

oxam de The product is obtained according to
of Rsepraidn ¥ wistesi epths compauuhef Rrepmatiagsing t he conpound
Ele%fenz"?ﬁ%zcrA ahove. Mel tingpoint : 51 C 15 El enent al
oA AREES 2 006 HU N% Cal cul ated : 67.75 7.69 13.94
Found : 67418 .82 18249 EXAMPLE 46 :
N- (I ndol-1-yl)-1-i2-(4-nmethyl pi perazin-1-yl)ethyll-1I,2,
Cakgulgtedag ‘f‘%?a/arﬁézopyl(r&-(&ﬂ ne- 3- car boxam de The product is
ai ned orglbpg t e procedure of Exanple 3 using
Fmt e con‘p%%ﬁ@ o'WPre%a}rjl;ti on 43 instead of the conpound
of Preparation 7. Flash chronmatography over silica gel

Cl2/ CH3OH : . 95/5, then 9/1 and 8/2) al]ows
EX(&"E%L 44 : N-( 5—chlor0—1H-indol-1-vl)-1-(%—hvdroxszethvl)-3-piperidine—

carboxamide

Step A :  1-(2-{[text-Butyl(dimethyl)silyljoxylethyl)-N-(5-chloro-1H-indol-1-yl)-3-

piperidinecarboxamide

The product is obtained according to the procedure of Step A of Example 18, using the

compound of Preparation 40 instead of the compound of Preparation 15.

3225 (vN-H); 2930; 2856 (v C-H); 1677 (vC=0); 1517 (vC=C).

Step B : N-(5-chloro-1H-indol-1-yl)-1-(2-hvdroxyethyl)-3-piperidinecarboxamide

The product is obtained according to the procedure of Step B of Example 18, using the

compound of Step A above.

C% H% N %
Calculated : 59.72 6.55 13.06
Found : 5902 6.26 12.79
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25 380 ng of the expected product to be isol ated.

Mel tingpoint _ 130C -66- Elenental m croanal yses-: Ch%
H% N% Cal cul ated : 68.63 7.95 19.06 Found : 68. 49
8.09 18.93 5 Infrared (v,,,-j) : 3054 (v=CH) ; 2935
(v C&GI1-1) ; 2795 (vN-CH3) ; 1681 (v CG0) ; 1646; 1614
(v C=C) : 1521 (SNH) ; 1488 «(S CH) ; 1372 (v CN).
EXAMPLE 47 :

yll-1,2, 5 6- 10 tetrahydropyr|d| ne- 3- car boxam de. To a
solution of 782 ng of the corrpound of Preparation 3 in

\ alféllnxca%e Sflide

trltnethyl al um niumin hexane. The sol utlon 'S stlrred

0]
554‘\2\2 Zg@) ;1 -piperidine-

temer@;,ygﬁ,m,yeOS of a 15 solution of the conpound of
Preparatrton 43 in m of anhydrous dichl oronet hane are
then added. The m'xture Is heated at reflux under

Theptadogieis dbtainddbadrordisg toTthet Ibrecfrdelm: of Steprd of tlixample b8 wsihg the

to OC, ere are, ad
corygie Oéﬁfl}f%%wna?d iR ot e (o eglaaf?’qepaa ton hand Sispcqgpound
of Repati®d 41 Msfehdl oF theXbhPehnPs¥ MShdstich ¥5.100 in] of
di chl oronet hane renoves the excess of
Meé@tﬁdi@iﬁ—§4c<ﬁl oroi ndol e. The aqueous phase is made
I 6?ﬂ [ n using 20 saturated sodi um carbonate sol ution
”tﬁﬁf (”& pH of 10 is achieved, and it is extracted using
79@ 29240581 0L sl ok oT @RS ARy 1539 (proay! c phase is
dried over SOdI um sul' phaté, filtered an concentr at ed
under reduced pressure. Chromat ography on a silica
2 o1

== p a. ‘ 4 He ...' Xt ur e
of |Pr()—|/AcOEt (1/ 2) al I ows 470 ngy of the expect ed
product to be obtained. 25 Meltingpoint 157C
Thepeaduat i) ohtdioed agrerdisg so theCpipppdurgwf Step B of Example 18, using the

compound of Step A above.

C% H% N%
Calculated : 67.75 7.69 13.94
Found : 67.18 7.82 13.49

EXAMPLE 46 : N-(Indol-1-y1)-1-[2-(4-methylpiperazin-1-y)ethyl}-1,2.5.6-

tetrahydropyridine-3-carboxamide

The product is obtained according to the procedure of Example 3 using the compound of
Preparation 43 instead of the compound of Preparation 7.

Flash chromatography over silica gel (CH,Cl,/CH3OH : 95/5, then 9/1 and 8/2) allows
380 mg of the expected product to be isolated.
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30

Calculated : 62.75 7.02 17.42 Found : 62.50 6.92 17.23
30 Mass sped onaeay-(ESI +, nlz) :403 (Mtl). In=c?c_ed
(v,,,-1) : 67 2946 to 2814 (v CH) ; 1681 (v CO ;

1650; 1531 ; 1465. EXAMPLE 48:

N- ( 5- Met hoxyi ndol -1-yl ) -1-12- (4- et hyl pi perazin-1-yl)et
hyll -1, 2,5, 6- tetrahydropyrﬁérne-3-carboxan1de The
product is obtained according to the procedure of

i nst ead th np of Preparation 3.

Chr onat ?%ph?gg% agggfica col umm
CaledtO HNeO 17/ 63 - 126G © 1/1/98 to 2/18/80) foll owed

by trituration in 15 m of diethyl ether for 15 mnutes
Foundd fol |G B0%&rydddl3l i sation from 10 m of a

m xture of AcOEt/Et20 (1/2) allows 820 ng of the
ﬁﬂu@&%&%%ﬂ'product to be obtained. 10 Meltinngpoi nt

S04 SRR ST O SRR B e M c-0)
15HSO-HpNNesS ys CEBI: 1872qwlzl).: 398 (Mrl). Inared

V,,,,-1 3216 (v NH); 2938 to 2788 (v CH); 1669 (v CO;
1636; 1514; _1477. EXAMPLE 49.

The prbdhaietnhhvmhipaiﬁﬁck-$-matﬁaﬁéﬁﬁdu.se of purification
of the conmpound of Exanple 48. Recrystallisation from
5 m of diisopropyl ether allows 138 ng of the expected
To B S&8HGén P 7896111 b&iaitl{éegomﬁ@.{nﬁ' ot g%hfa'tﬁm 314{G2 ml of anhydrous

El emental ngi cr 0anal y-ses :
dichloromethane, previously cooled to —20°C, there are added 4.30 m! of a 2M solution of

trimethylaluminium in hexane. The solution is stirred under nitrogen for 1 hour 30 minutes
allowing the temperature to gradually come back up to ambient temperature. 1.05 g of a
solution of the compound of Preparation 43 in 8 ml of anhydrous dichloromethane are then
added. The mixture is heated at reflux under nitrogen for 16 hours. To the reaction mixture,
cooled to 0°C, there are added 100 ml of 1M aqueous HCI solution (slow addition at the
start), and then 250 ml of water. A first extraction using 3 x 100 ml of dichloromethane
removes the excess of N-amino-5-chloroindole. The aqueous phase is made alkaline using
saturated sodium carbonate solution until a pH of 10 is achieved, and it is extracted using 3
x 100 ml of dichloromethane. The organic phase is dried over sodium sulphate, filtered and
concentrated under reduced pressure. Chromatography on a silica column
(NH4OH/MeOH/CH,Cl,: 1/1/98 to 2/18/80), followed by recrystallisation from 15 ml of a
mixture of IPrOH/AcOEt (1/2), allows 470 mg of the expected product to be obtained.

C% H% N%
Calculated : 62.75 7.02 17.42
Found : 62.50 6.92 17.23
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25 C% H% N% Calculated : 66.47 7.86 17.62 Found :
66.41 8.02 17.41 Mass specbroinetiy-(ESI +, ni/a) : 398
(MtH1l). -68- In aced (v ,a) 3102 (v NH); 2932 and 2799
(v CH); 1684 (v CO; 1480; 1445. EXAMPLE 50 :
N- (5- Met hvlindol -1-yl)-1-[2-(4-nethyl pi perazi n-1-vUet hy
[1-1,2,5,6- tetrahydropyri di®e- 3-carboxam de 5 The
product is obtained according to the procedure of
294B¢adBl €(WMCZHUsI 60y (HeO)codound3bf I#separ ati on 44 instead
of the conpound of Preparation 3. Chromatography on a
silica colum (NHAOH MeOH CH2C12 : 1/1/98 to 2/18/80)

ni i croanal vses-: C@GF@bhﬁb Calculated : 69.26 8.19
18.36 Found : 68.85 8.41 17.96 15 Mass

Th&peahétqs BBlaintd Gb&rdih % t6 ltﬁeég_r{fce%l&?e dfMixlample hmﬁlgﬁ%q% compound of

(vm.i) 2945 to 281 ; 1681 (v CO ;
Prepgaton 19 pstead Ef(ﬁ]qmgglpggnd of Preparation 3.

ool Ly DRSS o

by ftoddedh id $5 eldtodlidivglgl] iethet g 16adinsiees @hd Polidwddast ¢r9§tal¢lfsat10n from
t he compound of Exanple 50. Recrystallisation fro n
10 6?1 i 3 gupEHof 29 (s 2o %50 ;e fh éhees?@@et@é dJroduct to be
Omg®9 guct to be obtained. Meltingpoint _ 131'C
enental m cr oanal yses:

C% H% N%
Calculated : 66.47 7.86 17.62
Found : 65.98 8.07 17.33

3216 (v NH); 2938 to 2788 (v CH); 1669 (v CO); 1636; 1514; 1477.

EXAMPLE 49 : N-(5-Methoxyvindol-1-yD)-1-]2-(4-methylpiperazin-1-vethvyl]-1,2.5,6-

tetrahydropyridine-S-carboxamide

The product is obtained in the course of purification of the compound of Example 48.
Recrystallisation from 5 ml of diisopropyl ether allows 138 mg of the expected product to
be obtained.

C% H%» N%
Calculated : 66.47 7.86  17.62
Found : 66.41 8.02 1741
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25 C% H% N% Cal cul ated : 69.26 8.19 18.36 Found :
69.12 8.41 18.18 Mass spec[ronetrv_(ESI +, ,n/z) : 382
(MF1). -69- In~i __ared (v,,,-t) 3141 (v NH); 2934 to
2766 (v CH); 1694 (v CO,; 1515; 1457. EXAMPLE 52 :
N-(Indol -1-y[)-1-[2-(4-(2-hvdroxyethyl)piperazin-l-vl)e
thyll-1,2,5, 6- tetrahydr opyrqsdi ne- 3-carboxam de 5 Step
A

Infitdréd neQ))-:1 -yl)-1-(2-(4-/2-(tert-butyldi methyl sil auoxy)e

thyllpiperazin-1-yll etlryll-1 2.5,
3105 ({DaR G T8 (riCaDa 6t GSQUIABOTHE. sol uti on of
200 nmg of the conpound of Preparation 2 in 5 m of
anhydrous dichl oronmet hane, after cooling to -20C,
EXIAMPE E3(e: NdSddethylibdol-1-9f)-13[220Hmethylpiperaain-1-4Dethyl]-1,2.5.6-
trinmet hyl ahun'i]ni urn jn hexane. The solution is stirred
for 1 hourtet@hydropvaiding-Sicarhoxagide o) | jng t he
tenperature and then 500 nmg of the conpound of
Preparation 45 in 3 m of anhydrous dichl oronethane
Thapwdadde dbtained moc@rdingtte tipeprataedues ofleannplx ¢ using shdveabpahnd of

at .reflux for 16 hours and after cooling, diluted
Prefpraio s A TG PR PP BB £ i nig 20 o6
Chﬁﬂw&gﬁpl?o&i A1 B0y d610ind SR OIHMeOM/CHIEL Q9B fo PHBRE) followed

col l ected and the aqueous 15 phase is extracted with
by Hitutation okl mAaédiethyt ethendir he thiowtgadllovphis g of theexgedtediproduct
io @evcg)rtain%gdi um sul phate, filtered and evaporated under

reduced pressure. Flash chromatography over silica gel
MelSad2$din- @B © 9/ 1, then 8/2) allows 400 ng of the

expected product to be obtained. 20 3244 (vN-H) ; 2949
Elementgpgpicrogmmlysey ' G- H) ; 2811 (v NCH?) ; 1674 (v C=O ;

1644 (v ~GzC) 701521y5,1505 (SN-H) ;1460 (SC-H) ; 1360

(VG- N) ;C%SG {{/%2232\’@0 O. Step B:
Calduldtentiol 642¢1)8.19 ( 2- [#134 2- k) 7dr oxyet hyl ) pi perazi n-1-vl |

ethvll-1 ,6-tetra- dr opyri di ne- 3- car boxam de To a
FO%’UF'uti on5‘§1?5530‘?)42g oﬁ?‘%e conmpound of Step A above in 4
M3t si¥enanbysresysy ik ther@+ 45 are added 1.17 ml of a 1M

tetrabutyl armmoni um fluoride in THE. The

solutfion o
Infrargd Ow.g;) is stirred for 12 hours at anbient

20 RISy 908 WIED) L8 POIHY Gk concentrated

EXAMPLE 51 : N-(5-Methylindol-1-yD-1-[2-(4-methylpiperazin-1-yDethvl]-1.2.5.6-

tetrahydropyvridine-5-carboxamide

The product is obtained in the course of purification of the compound of Example 50.
Recrystallisation from 5 ml of diisopropyl ether allows 120 mg of the expected product to
be obtained.

C% H% N %
Calculated : 69.26 &8.19 18.36
Found : 69.12 841 18.18
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reduced pressure. After taking up the residue in
dicliloronethane, the organic phase is extracted with
aqueous sodi um hydroxi de sol ution; the aqueous phase is
extracted wth -70- dichloronethane. The conbi ned
organi ¢ phases are dried over sodium sul phate, filtered
and evapor at ed under r educedd pressure. Flash

chrorrat ography over silica gel (AcOEt/MeOH : 7/3 +

uc be obtained. 5 [tin 0| nt 113C
31%@@% 3PS 06 n D7 L5 o ko K 04T cui st ed © 63, 50
8.00 16.85 Found : 64.12 8.08 16.49 10 ] _ar_ed 3192
(v NH 2939 (v GH) ; 2815 (v NNCH2) ; 1674 (v CO ;
EXMMPRLES2CIG) (Inddd-A3y1§-0 GRE(HD(2-hyll A& e (IO piperazih3638) éthel N),2,5,6-

; 1270 ;1223 (vC-O ., EXAMPLE 53
N(|ndo|-|ma§xmmﬂhy|)-l, 2,5,6-tetra
hydr opyri di ne- 3-carboxam de 15 The product is obtained
according to the procedure of Exanple 3 using the

Step ep o uNelTnrlol-1Brl b b P-4/ Drifitereb utyid inpatlly I artolve) etiylfpipenairofl -y 1] -

Prepar at i 6Iahchrorl§atora]%h ovyer silica gel
(O boustifd s cregandig et gbotefils, ' oF e

expected product to be isolated. Mltingpoint_ 65C 20
El enental ni croanal yses : C% H% N% Cal cul at ed : 69.78
Tog @glumgnatf 2¢bumgl of the @g@und of SPreparatierf i2, in Sdm( vof, amlyydrous

dlc](do ]ajscganel%ﬁgr 'f_lt))c&i._né) 3]‘20( §2 ih@(resﬁg (%?edg_ﬁggc}fzs% %2}\? solution of

trideifPalifinidn in hexane. The solution is stirred for 1 hour 30 minutes without

controlling the temperature and then 500 mg of the compound of Preparation 45 in 3 ml of
anhydrous dichloromethane are added at ambient temperature. The mixture is heated at
reflux for 16 hours and, after cooling, diluted with dichloromethane and it is poured into
20 % aqueous sodium hydroxide solution. The organic phase is collected and the aqueous
phase is extracted with dichloromethane. The combined organic phases are dried over
sodium sulphate, filtered and evaporated under reduced pressure. Flash chromatography
over silica gel (CH,Cl,/CH30H : 9/1, then 8/2) allows 400 mg of the expected product to
be obtained.

3244 (vN-H) ; 2949 ; 2929 ; 2855 (v C-H) ; 2811 (vN-CHy) ; 1674 (vC=0) ; 1644 (v
C=C) ;1521 ;1505 (SN-H) ; 1460 (§C-H) ; 1360 (vC-N) ; 1256 ; 1223 (vC-0).

Step B:  N-(Indol-1-yl)-1-[2-[4-(2-hydroxyethyDpiperazin-1-yllethyl]-1,2,5,6-tetra-

hydropyridine-3-carboxamide

To a solution of 300 mg of the compound of Step A above in 4 ml of anhydrous THF there
are added 1.17 ml of a 1M solution of tetrabutylammonium fluoride in THF. The mixture
is stirred for 12 hours at ambient temperature, and then the solution is concentrated under
reduced pressure. After taking up the residue in dichloromethane, the organic phase is

extracted with aqueous sodium hydroxide solution; the aqueous phase is extracted with
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EXAMPLE 54 :

N- (I ndol -1-yl)-1-12-13-(ethoxycarbonyl)-1,2,5, 6-tetrahy

dropyridin-| -

yllethyl]-1,2,5,6-tetrahydropyridi ne-3-carboxam de -71-

The product is obtained according to the procedure of

Exanpl e 3 using the conpoundVsf Preparation 47 instead

of the conpound of Preparation 7. Flash chronatography
dich)}mmmethdriec a‘hg eombAcOiirgartil phasés Gkt AG#B Ovkr: sodhmd sulphhtoybltered

8 e expect.ed product. to be isol at
anfﬁ/eff\iap tun ugede FErSHIS niesh osiHaNatagrap %M)M% Nphica  gel
(Ac@%t%ﬁk@%‘?gg?) _4-66 I%J’trﬁ:ﬂ%;larﬁ%eygllo&so Wm& (ﬁvthé' J‘:}é%ec% ﬁlrgdlﬁ:% to be
obtaingd.087 1673.(v C—O) : 1646’ 1614,’1519 (v C=0) : 1459
1436 (, 5C-H) : 1371 ; 1351 (v GN) ; 1261 ; 1223; 1194

()- N—(IndoI-I-yI) 1-12- 14-1 (t et rahydrof uran- 2-
Llejiopa] Muarogngiesess i n-
1- yI)Iet@y%lpyﬁ@gldumng carboxam dyl trihydrochloride
15 0. 49 of the conpound of Preparation 48 is
Ca@hk&@ﬂve@35% B.60 1 of6.&nhydrous dichl oronet hane. The
so} ution co d tg -20C, and then 3.5 ml of a 2M
Fo utlod@%?7 $b r{% umniu n in hexane are added
ﬂi&ﬂgf{ v.apgon. After bringing the tenperature of the
Feaction m xture back up to 0C over 1 hour 30 m nutes,
3]9? SlolZ\UHD oy (b C-H) of28ubie(v Naggundeof (Preepar atlioen (48C=C) ;
i n m  of anhydrous dichloronmethane i s added. The
152%3e(a?éY iR 1909 (6 &thlr e 138 OHe) held78d: &225r@fG-GX. for 18
hours. After cooling, 50 m of dichloronethane are
added; then 20 % (w v) aqueous sodi um hydroxi de
EXSMPUFSB i N-(@ekiid -ol)-0 q@ésifertidini1-yRethylyoI, B 5 [Gefetiahi gdiopyridine-
evol ved. The argani¢c phase is separated off, washed
successi vedyaghoxamidey o4 (\w/ v) aqueous sodi um hydr oxi de
solution and with saturated NaCl solution, then dried
over Na2SO4 and concentrated. Chronatography over
The ptddoet igebtaii@id2Ct@dingleChle praedurd f Ex@mpld)s N&hg thatdmopamnd of

ect ed to be gbtained. 150 of
PrepyaiaR i insiald of SRESETOuR PPN 01 anhyr oue NeOH
Flafh €hiSima®fgr¥y ®ebanrh igel t@iz(ﬁ?b!['ﬁ@@f‘. bA, adeghY Alows 240 mg of

the expected product to be isolated.

C% H% N%
Calculated : 69.78 8.09 15.50
Found : 69.98 8.17 15.40

3238 (vN-H) ; 2931 (vC-H) ; 2788 (vN-CH) ; 1672 (vC=0) ; 1643 (vC=C) ;
1521 (SN-H) ; 1459 (SC-H) ; 1370 (v C-N).

EXAMPLE 54 : N-(Indol-1-y1)-1-]2-[3-(ethoxycarbonyl)-1.2.5.6-tetrahydropyridin-1-

vllethyl]-1.2.5.6-tetrahydropyridine-3-carboxamide
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the solution. The expected product is precipitated out
by adding 5 ml of diethyl ether; it is then separated
off by filtration and dried in vacuo. Mjtingpoint
>250C -72- Elenmental mcroanal yses : C% HY% N%
Calculated : 54.70 7.34 12.76 Found : 55.02 7.48 12.70
5 Inji~ared (vem 1) : 338573975 ; 2411 ; 1694; 1531;
1458; 1325. EXAMPLE 56 : Et hyl
The proddét(is othained -agtordibg 18 -tHel pb2edule e ERghplel hogieg thel dopippend of
razi.n-1-.yl)Lethyll pi perjdine-3-carboxyl ate
PreP@?‘i‘%fh%F%@ﬁil Shhaéogr‘ﬁgmﬁjr%floé}ﬁﬁar WGt ai ned according to
FladEnrBm@e@shiph$ o9r SR QAééEu%hagAwEt/eHg@Hur%/gfau_oiwé 180 mg
Preparation 49 instead of the conpound of Preparation
of thgexpehied prodgt wdieyisdeted. silica gel (CH2Cl2/ MeOH : 9/1
0 7/ 3 +.,0,5 YNEt3) allows 0.59 g of the expected
&@é%$&gﬂgeggé§obtained. 130 ng of the ami de are dissol ved
Elehintdd Bidtbaftilyseanhydrous MeOH, 0.7 nl of 2M net hanolic
" THC "solution is added to the solution. The expected
product ¢ &% obtiihed %% precipitation on addition of 5
di I er;,.4,is 15 separated off by
Cb?%?@%%ti@%&%néf%?ied3ﬁg vacuo. Meltpoint_ >250C
Foilrldeent a¢7.41 croemal yigass C% 11% N% Cal cul ated : 50. 36
7.40 14.68 20 Found : 50.15 7.48 14.40 |Inji _ared
Infiaygd (Vem-d) : 2938; 2815; 1689; 1460; 1396; 1315. EXAMPLE

3263 (R-H 1 48FS | 290528024y o) 51708 WSTI VST WO a O i

1519 hetby) | 14591 -0eisk gk e B: Eproopsam gde. Ay 1 igdr-ochk 9%9‘&{‘2@-0).
The product i's obtai néd according to the procedure o
Exanpl e 55 using the conmpound of

EXAMPLE 55 : (4)-N-(Indol-1-y)-1-[2-[4-[(tetrahydrofuran-2- y)methvl]piperazin-

1-yD]ethyl]piperidine-3-carboxamidyl trihvdrochloride

0.49 g of the compound of Preparation 48 is dissolved in 9 ml of anhydrous
dichloromethane. The solution is cooled to —20°C, and then 3.5 ml of a 2M solution of
trimethylaluminium in hexane are added under argon. After bringing the temperature of the
reaction mixture back up to 0°C over 1 hour 30 minutes, a solution of 1.1 g of the
compound of Preparation 48 in 6 ml of anhydrous dichloromethane is added. The reaction
mixture is then heated at reflux for 18 hours. After cooling, 50 ml of dichloromethane are
added; then 20 % (w/v) aqueous sodium hydroxide solution is added dropwise until no
more methane is evolved. The organic phase is separated off, washed successively with
20 % (w/v) aqueous sodium hydroxide solution and with saturated NaCl solution, then
dried over Na;SO4 and concentrated. Chromatography over silica gel (CH,Cl,/MeOH : 9/1
+ 0.5 % NEt3) allows 0.46 g of the expected amide to be obtained. 150 mg of the amide are
dissolved in 1.0 ml of anhydrous MeOH; 0.6 ml of 2M methanolic HCI solution is added to
the solution. The expected product is precipitated out by adding 5 ml of diethyl ether; it is

then separated off by filtration and dried irn vacuo.
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Preparation 50 instead of the conpound of Preparation
48. Chromat ography over silica gel (CH2C 2/ MeCH
90/10) allows 0.22 g of the expected amde to be
obt ai ned. 200 ng of the am de are dissolved in 1.0 ni
of anhydrous MO -1; 0.8 m__of 2M net hanolic HCl
solution is added to the sol’dtion. The expected product
is -73- obtained by precipitation on addition of 5 ni
Elembnidi midnydnadpsber ; it is separated off by filtration

and dried_in v 0. tingpoint _ >250C El enental

mcr oarél’()@esﬁ%‘y@/m N% Cal cul ated : 52.83 7.32
CalkaR® : Founs 7752 7477639 13.32 In~rnced (v,,, r) :

3381 ; 2981 ; 2503; 2299; 1689; 1656; 1449; 1325. 10
FoilgdANPLE 3802  7.48 12.70

()-N(I'ndol -I-yl)-1-(2-[4-(1-nethyl pi peridin-4-yl)pi per
!ﬂﬁ{égﬁ“{\k‘?m-f yl )] ethyl]piperidi ne-3-carboxani de
338s5etdoabydypehl g9d dessihepsodess 1s obtained according to

t he procedure of Exanple 55 using the conmpound of

Preparation 51 instead of the conpound of Preparation
EXAMPLE 36 MRl g9 N pindoRY-81)-Bi{1-{4 - ghin efliyiidhind) db Hipiperazin-1-

8/2 + 0.5 % NEt3) allows 0.51 g of the expected am de

to be obt alHethyllp dingy3-caHeoxylpte tetys Mewide:d |

1.0 M of anhydrou MeOH, 1.1 m of 2M nethanolic HC

solution are added to the solution. The expected
Theproduttis bbtatet atcredingyo fregmropddugd ofiixanipledsliuting theodontpound of

m of diethyl ether; it [s.separated off by filtration
Pregation ?%amteﬁd\ﬁ@\?&?m@el o FTRpAIBion 98_- >250C

' . S(VET~ /a2 -(F 5 0 s

cm%}oﬁgﬁfﬂ!ﬂyg@f gl:heag%%qgﬁg%fiweﬁ%?r £077/3 0.5 % NE&;) 5169#0.59 g of
the expected amide to be obtained. 130 mg of the amide are dissolved in 0.5 ml of

anhydrous MeOH; 0.7 ml of 2M methanolic HCI solution is added to the solution. The

expected product is obtained by precipitation on addition of 5 ml of diethyl ether; it is

separated off by filtration and dried in vacuo.

C% H% N %
Calculated : 50.36 7.40 14.68
Found : 50.15 7.48 14.40

2938, 2815, 1689, 1460, 1396 ; 1315.

EXAMPLE 57 : (3)-N-(Indol-1-y)-1-]2-[4-(2-methoxvethyDpiperazin-1-yl)jethyl]-

piperidine-3-carboxamide trihydrochloride

The product is obtained according to the procedure of Example 55 using the compound of
Preparation 50 instead of the compound of Preparation 48.

Chromatography over silica gel (CH,Clo/MeOH : 90/10) allows 0.22 g of the expected
amide to be obtained. 200 mg of the amide are dissolved in 1.0 ml of anhydrous MeOH;
0.8 ml of 2M methanolic HCI solution is added to the solution. The expected product is
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Found : 52.03 7.41 13.94 25 Inkgr_ed (vC',-r) : 3502 ;

3126 ; 2980 ; 2410 ; 1696 (vC=0O ami de) ; 1543 ;1473

1458. EXAMPLE 59 :

()-N-(I'ndol -1-vl)-1-[3-f4-(2-hydroxyethyl)pi perazin-1-y

')l propyl | - piperidine-3-carboxam de trihydrochloride

-74- StepA : -73-

(2~)-N-(Indol-1-yl)-1-33-[4-(2-tert-butyl di metbylsilylo
obtxiped Iyl pryetipeationi onladditjoh of 5 ml of diethyl ether; it is separated off by

ridi ne-3-carboxam de The product IS
filt BPE%%%&%?’&YFG%‘%g to the procedure of Exanple 55 using

_Ms’ztb% _g{{pgw@go@f Preparation 52 instead of the conpound

reparation 48. 5 Chromatography over silica gel
El_efl@‘@mwb@ﬂllseﬂfl to 8/2 + 0.5 % NEt3) allows 0.89 g of
t he expe d pr.qQduct be obtained. 2934; 2856; 2810;
1682; 14 0}9 13%fd ﬁ"s 1155; 1099. Step B : (1)
Calchbaddy dsd 83 - ) 743 - 1-£333d 4- (2- hydr oxyet hyi ) pi perazin
) Jpr | Jpi peridi ne- 10 3-carboxam de
FOlmﬂ?/hydr oﬁiﬁy‘brlﬁ 0.35.3% of the product of Step A above
Inﬁlsta Ived in 5 mM of ethanol 95 % 500 | of 12M HC
|”t’5 ‘are added at anbient tenperature. The sol ution
3387s; 2d3en heat edo@t 1 KOC f68k : 1240usx. After cooling to
anbi ent terrperature t he suspen5| onis filtered over a
glass frit; the solid obtained is washed several tunes
Emmnmssaﬂ&b-mmddr-im 1-82-[ byl -ne iyl gip epidindi-4-tylpipekbzin-1-
expected product to be obtained. Meltin dp0| nt _ >250C
El enent al Mﬂ%@-&camoxamlde tetrahv rochloride . (o
H% N% Cal cul ated : 53.83 7.32 13.39 20 Found : 53.37
7.41 13.20 Infra e4 (vv,,,_i) : 3266; 3155; 2978,
The p88pctAd50Btaired 36cording 3o thelmrbbedutel GOEx i3 55 EXilRh&Ec@Bpound of

Pre&;éﬁaﬁﬁg h‘;u@ y !i_o¥t1‘?e c](')In]j)L(l)uI(ld opﬁep%apox?z?é’ azin-1-yl)butyl | pi

Chromatography over silica gel (CH,Cl,/MeOH : 8/2 + 0.5 % NEt;) allows 0.51 g of the

expected amide to be obtained. 227 mg of the amide are dissolved in 1.0 ml of anhydrous
MeOH; 1.1 ml of 2M methanolic HCI solution are added to the solution. The expected
product is obtained by precipitation on addition of 5 ml of diethyl ether; it is separated off

by filtration and dried in vacuo.

C% H% N%
Calculated : 52.18 7.41 14.04
Found : 52.03 741 13.94

3502 ; 3126 ; 2980 ; 2410 ; 1696 (VC=0 amide) ; 1543 ; 1473 ; 1458.

EXAMPLE 59 : (1£)-N-(Indol-1-y)-1-[3-[4-(2-hydroxvethyDpiperazin-1-yD)]propyll-

piperidine-3-carboxamide trihydrochloride
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car boxam de trihydrochloride 25 Step A :

3-JN- (I ndol -1 -yl )am nocar bonyl J-1-[ 4- (4- et h) 7| pi per azi

n-1-Vvl)buty/J- pVridiniumbromde -75- 0.6 g of the

conmpound of Preparation 53 and 500 | of

N- et hyl pi perazine are dissolved in 8 m of ethanol 70

% The reaction mxture is stdirred at 50C for 18 hours.

An additional 1 nil of N nethylpiperazine is added
Step\d £€ _(A-N-lRdoblyd el -[3-[4-tDetePrebilty [dBndthplsity loyegm ) biverazin-1-yl) -

same conditions. The solvents and the excess of

N net hzepririperidine3gapbaxanided by 5 distillation using

a rotary evaporator. The crude residue is used in the

next Step without further purification. Step B :
Thé\pfodnetdh ebtaitle}i-atedrding4e et proyédurgef Bzinple 5§ lupingttyd toripatind of

, D, G-tetrahydr pVridin e car hbox de The conpound
Preaiﬂra%?%gi Rls‘éPég\?gﬂ}escoH}PQ%@ 9@%‘6?4{&@0 3 of a mxture of

et hyl acetate/ethanol 10 (6:3); 100 ng of

pal | adi um on-carbon (10 % are added. The suspension is
Chm@@phw@\teh silisa geln(ChigCl.AMe@Bu®/ Brnd8/2 5 @. 5 emNpl:hekaws 0.89 g of

under h phere. The reaction mxture is
theﬁé?%“‘?‘ﬁ?lq ﬁ%ﬁ?gﬁﬁ’ﬁ‘aér the hydrogen atnosphere, is
Inﬁl{;@m(‘pug)ged and is placed under a nitrogen atnosphere.

reaction mxture is filtered over Celite and the

293412&5ét,é8d@ 16&hc e#itlr;at36d ., 12hF phBisoght#Eghy over silica .

gel (CH2CI 2MeOH : 9/1 to 8/2 + 0.5 % NEt3) 15 allows

0.29 g of the expected product to be obtained.
Steb % ; ragf ﬁi ?\é gﬁrdvl-ﬁr)vl)—] ?.9 )aﬁ (3-h %ﬁ&?veth&)%?p‘bmzzrl- 49v?)]pﬂo%§ﬁpwer1dme-

(. -N '(mmxﬂoxumme)mwmmrmt byl pi perazi u-1-yi)butyl | pi

peri di ne-3- carboxam de trihydrochloride 20 To a

sol ution of 295 ng of the conpound of Step B above in 8
0. 3@1g &fth@pmdﬁewfestég Aaa%% & dlés%mém ffﬁnﬁ*eﬂ{aﬁoﬁas 4166 ul of 12M

ded, 1n snall portions and at anbient

HCtl esn’m&matam add<208 an;jolemftempdnaUm CHengihaianhisdherdbeatdhet 60°C for

reacti.on m. xt s stirred for, 3 hours nmbi ent .
2 hp{iip A EPUinER OIGR BPGRSE bR EIse dTEae Resp elass fiis
the%ﬁd%@ﬂa‘ﬁhedoifs vHsREd Suvere el Qvigd @thaﬁd] eRd aide dallomﬁg 0.29 g of the

organi ¢ phase is washed 3 tinmes with 10 % sodi um
exprepted procdiet twdteuabitained. 25 dri ed over sodi um sul phat e,

filtered >% ofVapor at ed under reduced pressure.

e e L I L R

C% H% N%
Calculated : 53.83 7.32 13.39
Found : 53.37 7.41 13.20

3266 ; 3155 ; 2978 ; 2688 ; 2503 ; 2436 ; 1713 ; 1515 ; 1499 ; 1460.

EXAMPLE 60 : (1)-N-(Indol-1-y1)-1-]4-(4-methylpiperazin-1-yDbutyl]piperidine-3-

carboxamide trihydrochloride

Step A :  3-[N-(Indol-1-yl)aminocarbonyl]-1-[4-(4-methyIpiperazin-1-vl) butyl]-

pyridinium bromide
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Chr omat ogr aphy over silica gel (CH2ClI2/MeOH : 8/2 + 0.5
% NEt3) allows 0.14 g of the amde to be obtained. 100
ng of the am de are dissolved in 0.5 m of anhydrous
MeOH, -76- 0.75 m of 2Mnethanolic HO solution is
added to the solution. The expected product is
obt ai ned by precipitation oaddition of 5 nl of
diethyl ether; it is separated off by filtration and
dried in vacuo. Melt_ing_p int _ >250C 5 El enent al
ni cr analvses C%: H% N% Cal cul ated : 54.49 7.56
0.61z30%the cpppaund ofHregarationd3 aad 80 1 of Namsthylnjpgryzine arg dissolved

o G385 R PO {05 1550 1505 AR B

1 rh]) bfoNtmgéthylpiypierreiredis ragd 8d mbﬁn(&m charder mimad merh2odhoae under the

Step A.: ) )
samg Fﬂpcfl\il?f&oﬂhe sAlyents AR dhpaKsasy of Mangthvipiporagipg % yemgyed by
distilRiRERE Drdiaryy Vet BYE AR i AR RMisde n}%e-rxrh?(t Step without

product 1's obtained according to the procedure o g
furtheppuriixatph.e 60 using the conpound

1- (2- hydr oxyet hyl ) pi perazi ne i nstead

of N- met hyl pi perazine. Step B :

Ste)HK | L%- . L REBFdeBuk d#b) I

rOpyr 1
producﬂLﬂﬁJﬁﬁEﬂﬂhﬂﬂﬂﬂé&ord|ng to the procedure of Step

B of Exanple 60 using the 20 compound of Step A above.
Chr omat ogr aphy over silica gel (CH2C12MeOH : 8/2 to 7/3

Theki)' cOm o%dNEgﬁép al mwa 19 dikgolgedOin 9 H&f @XRGIEf ph9TIEEkaté/Bthanol
e obt ai ne

Ste
(6:3))10fymg %mllaﬁium yn-fal[b@n[(ho V- addsdy Ehe susppshey i Aegagsed with
stlﬁlﬁhglzg :dlz%{)o' al?ldqg Eﬂe Iﬁgceg md&’ pﬂ%ﬁ%&eatﬁlr ﬁ!}bé?é %Q Qﬂ[cltlgl? ]nﬁ%ure 1S

uct 1s o talne accor tot roce ure
hel8tfep 1€ hofirsExakepltlee BRirogénngintoeghere, is then purged and is placed under a
nitrogen atmosphere. The reaction mixture is filtered over Celite and the filtrate is

concentrated. Chromatography over silica gel (CH,Cl,MeOH : 9/1 to 8/2 + 0.5 % NEt;3)

allows 0.29 g of the expected product to be obtained.

2933 ; 1615, 1574 ; 1497 ;1355 ;1293 ; 1181.

Step C:  (H-N-(Indol-1-yl)-1-[4-(4-methylpiperazin-1-yl) butyllpiperidine-3-

carboxamide trihydrochloride

To a solution of 295 mg of the compound of Step B above in 8 ml of a mixture of acetic
acid/methanol (6:2) there are added, in small portions and at ambient temperature, 200 mg
of sodium cyanoborohydride. The reaction mixture is stirred for 3 hours at ambient
temperature. 20 ml of 10 % sodium hydroxide solution and 20 ml of dichloromethane are
then added. The organic phase is washed 3 times with 10 % sodium hydroxide solution,
dried over sodium sulphate, filtered and evaporated under reduced pressure.
Chromatography over silica gel (CH,Cl,/MeOH : 8/2 + 0.5 % NEt3) allows 0.14 g of the
amide to be obtained. 100 mg of the amide are dissolved in 0.5 ml of anhydrous MeOH,;
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conmpound of Step B above. -77- Meltingpoi_nt _ >250C
Elenlen_tal nricroanaly ses : CWHW%NX% Calculated :
53.68 7.51 13.04 5 Found : 53.42 7.61 12.89 EXAMPLE
62:
(t)-N-(lIndol-1-vl)-1-12-(4- butyl pi perazin-1-yl)lethyllp
i peridi ne-3- carboxam de tri ﬁydrochl oride The product
i s obtained according to the procedure of Exanple 55
0.7% ﬁiln@ 2iMh enetleamp el RIC1 gblutien e addetdi to nh& dolutist. ad eapedtdrbproduct is

und of . Preparation 48, _10 Chronmtography.over
obtgFd by gerpitesomen sdfgtien of §ml th]csiwgﬁ% %E?rg)ly 4y porpgated off by
filtQ1i8 a Qfied NS aciPect ed am de to be obtained. 600 ngy of
the am de are dissolved in 2.0 m of anhydrous MOH

e expected product is obtained by
Eleﬁﬁ%’i%ﬁ’?ﬁ%@ﬁ%n addition of 10 m of diethyl ether; it
i s separ@bgd offb; byvbiltration and dried in vacuo. 15
Mel ti ngpoi nt >250C El ei nental naicroanal yses : C% H%
Cakwintedal c-iﬂéﬁfeawlf 55.133827 . 74 13 44 Found : 55.12 7.91

13, 26 hr ed : 3371; 2959; 1686; 1535;
Foiflsa. 159001505 B 55
]nﬁ(afrgd{\b,ﬂ)ndol 1-yl)-1-allyl pi peridi ne-3-carboxam de The

product is obtained according to the procedure of
33<Exaﬁﬁ48e, 340ki dgST hd 3édnplddid BX/5. Preparati on 11 instead
of the conmpound of Prepar at| on 7. 25 Fl ash
h

piperidine-3-carboxamide trihvdrochloride

Step A :  3-[N-(Indol-1-yl)aminocarbonyl]-1-[4-([4-(2-hydroxyethyl) piperazin-1-

vl) butyl]pyridinium bromide

The product is obtained according to the procedure of Step A of Example 60 using the
compound 1-(2-hydroxyethyl)piperazine instead of N-methylpiperazine.

Step B :  N-(Indol-1-yl)-1-[4-]4-(2-hydroxyethyDpiperazin-1-yl) [butyl]-1,4,5,6-

tetrahydropyridine-3-carboxamide

The product is obtained according to the procedure of Step B of Example 60 using the

compound of Step A above.
Chromatography over silica gel (CH,Cl,MeOH : 8/2 to 7/3 + 0.5 % NEt3) allows 0.12 g of
the expected product to be obtained.

Step C:  (BH-N-(Indol-1-yl)-1-[4-[4-(2-hydroxyethyl)piperazin-1-yl) [butyllpiperidine-3-

carboxamide trihvdrochloride

The product is obtained according to the procedure of Step C of Example 60 using the

compound of Step B above.
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-78- Elenental nnicroanaly_ses-: C»H®%N% Calculated :
72.06 7.47 14.83 Found : 71.70 7.73 14.61 5 Infi_ared
(vmr) : 3198 (v NH) ; 3032 (v =C-H) ; 2940 (v CH)

2792 (v N-CH,) ; 1687 (v C=C) 1667 (v C=O ; 1615 (v
C=C) ; 1542 (SN-H) ; 1462 ; 1421 (SC-H) ; 1378 ; 1362
(i -N). EXAMPLE 64: - 77 -

() N-(Indol 1-yl)-1-(prop-2-ynyl) pi peridi ne- 3-car boxam

usi ng the conpound of 10 Preparation 55
Elel’ g’zﬂg}; éS_conmpound of Preparation 7. Flash

chr omat cg%aphm%/er Mbjica gel (cyclohexane/ AcOEt
2/ 8, then AcOEt) allows 550 ng of the expected product
Cakwlatyd -obilaithed. S Mel thi3lfpoi nt _ 154C El enent al
croan e %o N% Cal cul ated : 72.57 6.81
F"TA’) ‘0n P 376/’2 8’906%7 14.78 Infrared (vv,,,-j) :
3232 (v -H) ; 3050 (v =C-H) ; 2946 ; 2913 (v CGH ;
2118 (v Cam) ; 1698 (v CO ; 20 1614 (vC—C) ; 1569
3 Lei‘?’ E

EXAMPHE. 621:475N-14861-1-80-H]2-(4-be6Mip (34 k-
65 . . .
(f)- N (1 ndgrbgxamide frihyd &i n-1-yl ) but-2-en-1-yl I p

I peridi ne-3- carboxam de To a solution of 140 ng of the
conpound of Preparation 2 in 4 nl of anhydrous
Thedi)l@ﬁh@rl@ pbleined ecording ¢ theopraeddore dlaSxdnmde S& wsingdhe eompound of

Prep ?‘ratrlr%l% %{‘ %a%oﬁﬁ%(rj%ognﬁ%ﬁ‘gg Pﬁrep %?tt“@r“i hour 30 ni nutes

Chi«Mﬁalﬂigﬂép}@QNeE ellich ggl $(1“[%(11§’Mé®ﬁit oner 03 KONEL;) anowd 0.86Q of the
ng of the compoun Preparation 56 in 2 m

of
eXPEARY @m&ﬁsﬁo ke rinipech 098 An ABthegmidelag digsoliediieAt0 ml of anhydrous
MPRERES B M PRFAR, HET Ol B M98 B8 bl Therpected

prodscttihettaiped bg @rdcrﬁlﬁtlaﬁ) offmfatiun of 10 ml of diethyl ether; it is separated off

by filtration and dried in vacuo.

C% H% N%
Calculated : 55.33 7.74 13.44
Found : 55.12 7.91 13.26

3371 ; 2959, 1686 ; 1535; 1459 ; 1372, 1314.

EXAMPLE 63 : (3)-N-(Indol-1-yl)-1-allylpiperidine-3-carboxamide

The product is obtained according to the procedure of Example 3 using the compound of
Preparation 11 instead of the compound of Preparation 7.

Flash chromatography over silica gel (AcOEt) allows 930 mg of the expected product to be

obtained.
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-79- aqueous sodi um hydroxi de sol ution. The organic
phase is separated off and the aqueous phase is
extracted with dichl oronet hane. The conbi ned organic
phases are dried over sodiumsulphate, filtered and
t hen evaporat ed under reduced pressure. Flash
chr omat ogr aphy over silica-¢gd- (CH2Cl2/ CH3OH : 9: 1,
then 8/ 2) allows 310 ng of an 5 inpure fraction of the
di ssolved in 6 of m xture of THF/ H20 (2:1). 50 ny
of Li OH C)ar@VQddé&9gt anbi ent tenperature; the
CaBMBRENSI PNk s Bhyrred gor 12 hours. Dichl oronet hane and
water are added to the reaction mxture. The organic
Fophlise i s7képarafdd of46land t he aqueous phase is
extracted with dichloronethane. The conbi ned organic
ﬁﬁ%ﬁﬂi g+Hre dried over sodium sul phate, filtered 10 and

SIUBPLEN Sy o quesene, JFLESD MBSO
16678Q CHOPS 16 156 B-PEEL EHONGOUBY 1462 besabysai Hedi37s ; 1362 (vC-N).

Mel twgpoi nt _ 116C El enental m croanal yses-: C% H¥% N%
15 Calculated : 70.92 8.54 14.38 Found : 71.15 8.50
/] . ® .

H - n,d() yD)-1 22-ynylhpiper 2arboxa
9 (SN-H) ; 1459 (S CG-H) ; 1367 (v CN). 20

EXAMPLE 66 : (R or S) _
The pyodet(is wdtrinetl aecprding - the ippesetate et Expmple hykingithreeorapeund of
Pregﬁn%ﬁoﬁ: 35 E’%}%%H‘o?ﬁqeeé@%{}}okﬁﬁf‘éfpﬂe iy gompound i s obtai ned

y separd}lon of "t Te *Wo. enanti oner s of the compound of

Flaklx afipdreat @k aplfalof ére 6ilioal tgeb Y cyddtex petReORE t \E8, Clhieh aA cOIR) Gllows
éDaiceI Chiral pak AD, 1x25.cm) under the follow ng
55¢ maf thegmpectad praduct thbg ghtdined. 0. 106 TEA)/EtOH (+ 0. 1%

Melk ';&ﬁ@%go 25 flowrate: 4.7 mM/mn. Retention tine:
---31-%) G-I Tty 100 % [ 4] D79=- 15(c=1. 0: NBCH) .

éfé-N—(lE%gl-1H¥%)-¥N%%-(plperldln-l-yl)ethylIplperldln
Calculated : 72.57 6.81 14.94
Found : 7238 6.97  14.78

|l

;153

3232 (v =C-H) ; 3050 (v =C-H) ; 2946 ; 2913 (v C-H) ; 2118 (v C=C) ; 1698 (v C=0) ;
1614 (vC=C) ; 1569 (SN-H) ; 1475 ; 1458 (5 C-H) ; 1368 ; 1340 (v C-N).

EXAMPLE 65 : (+)-N-(Indol-1-y])-1-][4-(piperidin-1-yDbut-2-en-1-vl]piperidine-3-

carboxamide

To a solution of 140 mg of the compound of Preparation 2 in 4 ml of anhydrous
dichloromethane, which solution has been cooled to -20°C, there is added 0.97 ml of 2M
trimethylaluminium in hexane. After 1 hour 30 minutes without controlling the
temperature, a solution of 260 mg of the compound of Preparation 56 in 2 ml of anhydrous
dichloromethane is added at ambient temperature. The reaction mixture is heated at reflux

for 12 hours; dichloromethane is added, and the mixture is then poured into 20 % (w/v)



10

15

20

25

car boxam de enantionmer 2 -80- This conpound is obtained

by separation of the two enantioners of the conpound of

Exanpl e 24, carried out by sem -preparative chiral HPLC

(Dai cel Chiral pak AD, 1x25 cn) under the foll ow ng

conditions: eluant: hexane (+ 0.1% TEA)/EtOH (+ 0.1%

TEA): 96/4; flowrate: 4. 77/ nn. 5 Retention tine:

13 Hain; purity 100 % [a]n'9=+13(c =1.0; MOH).
aquiebisRMAGGTHh G Al deSIAUIRY6rOT hE Qv NP sefs Tefardtéd/ENTdndNhe aqueous

EXAMPLE A . l.ndyctjon of tyrosine hydroxylase A search
phasg, ihneiEaci gt RS lotRT tass 18 COTS QIR BiESSsCaigaied over
sodiim Plsipghieg ARGYE @Rd HRnl NGAFGERII NidBe IMNQR VRessure. Flash

hydr oxyl ase (TH) protein in the | ocus coerul eus (LC),
chrgmbtogeaphy sovenisijica geSN§Hald/GRyQH al 9:1.etper /) allovesa3 [W/T1®) of an

. of the.brain of t Bal b/ use. .Th ni S use re

i B e fenesRicoirgr fbetianehifr o R ARehedite m of

a nlidhued bEFTHRINAY (2:1RB0rak OF oM. FAUL trebidiBS kB adbich @ ndpe®Bure; the
of treatnment. The m ce are given a single injection,

Lreatm . by
suspensiqonisrsaipied | fpn A2 dlourso ichlorgmethane aodpairicirendéad tolthe reaction

. t di ssol.ved in.0. | uti on (correspondi .
w8 TP, SR et 1 s oL B I Bl L PR e wie
dicBlotandtBane0 The rodlbined @izhni®@hdees adVBfied @vab sodium sulphate, filtered

écorres onding control : olive oil 90 %/ DMSO 10 % .
and oFvap urtses needuggde nresswreypFlash nchematngeanty  ovedi tilisa gel

I el : :
RIS 2]l 50 b 16 Pl SR OB
Me@imgpoimd,//6°C the animals are sacrificed by 20

decapi tati on. The brains are renoved and then frozen in
Llegentc B%‘é’ﬁf’%ﬂrllé‘—e%él ution at -30C for 45 seconds and
subsequeptoky steped gy -80C. Serial coronal sections 20
m crons thick are then taken using a cryom crotone.
Caleglired st 7u22 ur&56f i Brest is then sanpled along the
osterioL-antepi.gr axjs,of the brain by taking
sznéig'ti onsha g180‘§|’-;'r§'{??cr o%}'i()paci ngs in the case of the LC
InfAhel] @, 80- or 160-m cron spacings in 25 the case of the
VTA"and SN. The limts of those structures are those
3ldebcNiiped 2999 t BB3At RS (of-Hr adk9§ n 2dmd (PAXCHes,. 18dYe(v C=0) ;
]5_{ otal proteins of each of those sections are

S @S dr éep (R C=ldh 1367 (vC-N).

EXAMPLE 66 : (R or S) (-)-N-(Indol-1-yD)-1-[2-(piperidin-1-yDethyl]piperidine-3-

carboxamide enantiomer 1

This compound is obtained by separation of the two enantiomers of the compound of
Example 24, carried out by semi-preparative chiral HPLC (Daicel Chiralpak AD, 1x25 cm)
under the following conditions: eluant: hexane (+ 0.1% TEA)/EtOH (+ 0.1% TEA): 96/4 ;
flow rate: 4.7 ml/min.

Retention time: 17 min; purity 100 %;

[a]” =-15° (¢ =1.0; MeOH).

EXAMPLE 67 : (R or S) (+)-N-(Indol-1-y]1)-1-]2-(piperidin-1-yDethvl]piperidine-3-

carboxamide enantiomer 2
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direct collection of the sections to a nitrocellul ose
filter (MIlipore). The anmounts of TH present in each
sanpl e are nmeasured by i munochem stry, fluorinmetric
detection and inage analysis. Results 5 The results
for TH induction in the LC are given in Table | bel ow
TABLE | Measurement of the-&fount of TH in the various
LC sections, nunbered from1 to 11 in the
posterior-to-anterior direction, after i.p.

Thig didniposhd ad bbiaired ObyTBépaehtion st the ot Enadti€mers pifemhs &dnipdund of
% relative to the mean value of the control gro '

10
Exgrgple g4, ayriedgut by sgmirprppgrativgclyral HIPLL ([gaicql Shiplpa p ,11x25 cm)

o Rl T 196 P00 BT 0 el

flowr2at674.7@nl8Min110 114 92 95 82 98 94 26 90 Ex.22 79 101
112 98 108 113 146** 120 135% 179** 145* 119** Ex. 24
Retgupipn timer+l 3yniy, ity f=0,131+* 139* 116 139 96 94 129**
926, 152% 98 )136%4,,107 154** ]33* 127* 96 132 110 89
[“%01** }g(%??‘%g@w 8% 176** 179** 172** 169** 153**
140** 84* 88 127 147** * 0.01<p<0.05 - ** p<0.01

"animals treated with the sane carrier The results for
THRHH%M&&COLQGYQA@SHMﬂg&gﬂ&ﬁﬁﬂgﬁg@@ﬂygafﬂﬂﬂEgaﬂgﬂﬁﬁkﬂv

They are expressed in % relative to the nean val ue of
the control group (6<_n<_9). 15 TABLE Il SN VTA EX.

EXAMBLE"A 1 Zhdudfion dfdvidddie IBsrofdasel5 91 88* Ex. 7 88*
94 * 0.01 <p<0.05 - ** p<0.0]

A search is made among the compounds for those which are capable of bringing about an
increase in the tyrosine hydroxylase (TH) protein in the locus coeruleus (LC), substantia
nigra (SN) and ventral tegmental area (VTA) of the brain of the Balb/C mouse.

The animals used are consanguinal male mice of the pure Balb/C strain (Charles River

Laboratories) aged 6 weeks at the time of treatment.

The mice are given a single injection, by the intraperitoneal route, of the compound under
test, dissolved in 0.04M HCIl solution (corresponding control: 0.04M HCI), if the
compound is sufficiently soluble, or in olive oil 90 % / DMSO 10 % (corresponding
control : olive oil 90 % / DMSO 10 %) for compounds that are insoluble in an aqueous

medium. The volume injected is 100 pl. The test groups comprise 10 animals.

Three days after the injection of each compound, all the animals are sacrificed by
decapitation. The brains are removed and then frozen in an isopentane solution at -30°C for

45 seconds and subsequently stored at -80°C.

Serial coronal sections 20 microns thick are then taken using a cryomicrotome. Each
structure of interest is then sampled along the posterior-anterior axis of the brain by taking
sections at 80-micron spacings in the case of the LC and at 80- or 160-micron spacings in
the case of the VTA and SN. The limits of those structures are those described in the atlas

of Franklin and Paxinos. The total proteins of each of those sections are transferred by
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The conpound of Exanple 1 markedly induces TH in the

medi al LC (sections 4, 5 and 6) but also in the VTA

and SN. -82- Ot her conpounds induce TH in the SN

wi t hout increasing expression of the protein in the LC

and VTA (Exanple 12). O hers induce TH only in the LC

(Exanple 7). EXAMPLE B : Af¥linity for receptors 5 The

affinity for receptors is determ ned according to
diretisbhengioy afehdectsiond ta & hittdcetslosebfiteve@iillifuee)s ke iafriotints of TH

and d the receptor, i.ch may be of nlnal r
Preat?ng AP {Ec BispiRaEed %émg?mpﬁhqws%s aHRStHe rdégecag»n and
Hn&ggmmgggod of displacenent of the |abelled specific

It gand by the conpound under test and expressed by the
di ssoci ation constant KI. The receptor affinity was
Resudtsar di ngly studi ed for 28 conventional receptors. The

stu 0 ows f hat 't TH i,.nduc observed does not
Thiﬁeag%se’é r i1 dyetion %f}ﬁq;# i giyn mﬁaﬁ{}t W.cust onari |y
affected by psychotropi c conpounds, such as al pha
adrenergic receptors (type, 5HT receptors (type
5HT2A) or doparninergic rZéé%#%{s (types Dr et D2).

Meﬁsmnﬁmmﬁ thckem evald di'l'l[H&[ltlw‘\fziri‘tilis)L(f Séctivngunilsered from 1 to 11

recep éors (l.i gand: hal gperi dol) or nuscari ni c(&N@
o Pesteriog-to-antegior dirertion. pfter irp. adminis(rtion @0 mg/ke)

red@ﬁ

| N, i etsltl%nai@%,\ﬁlﬂs%ﬁ b5 DglaMzqu th&ﬁ@gﬁ%l[tébf AP cbMoi 105:0"
10"5 104 10-5710-7 10-5'1 5 10-1 10-5 10a 10-5
Example I - - - - - - @<33%44 Exanpl e 7 Exanple 12

51 18 85 Exarmle25-1214-----2717100
Exanple #7210 35 19510 + 67 7 EXAMPLEoC |: 1Fr Bdj;Ct €6, total
et-ossthagrot—ithe brairi—barref—(BBB)—he

&
Subsit ahces72arn el2f nciddal ed* at1s2gMidin| tibe |uldper 95 55 121
r

Hood

cldsaj

gupRILENL,. o, 3 10HP] B 6ORLATINEL | TE| 20 1UBRRT 1o | pases
conpartment hel ng separatedfriomthe !rweL_conpaLgnEnﬁ____
Bi thers7spl®l Y By |at1o | 114 | 92 | 95 | 8 | 98 | 94 | 26 90
Ex.22 | 79 | 101 | 112 | 98 | 108 | 113 [146%*| 120 | 135% | 179%* | 145% | 119%*

Ex.24 | 165% | 157* [ 120 127 | 145% | 131** | 139* | 116 139 96 94 129**

Ex.26 | 152% 98 | 136**| 107 [ 154%*| 133* | 127* 96 132 110 89 121%*

Ex. 47 | 232%% | 138% | 176%* | 179%* | 172%* | 169%* | 153** | 140%* | 84* | 88 | 127 | 147%*
*0.01<p<005 - ** p<0.01

lanimals treated with the same carrier

The results for TH induction in the SN and VTA are given in Table II. They are expressed

in %, relative to the mean value of the control group (6 <n <9).

TABLE II
SN VTA
Ex. 1 155%* 125
Ex. 12 122* 95
Ex. 15 91 88*
Ex. 7 88* 94

* 0.01<p<005 - ** p<0.01

The compound of Example 1 markedly induces TH in the medial LC (sections 4, 5 and 6)
but also in the VTA and SN.
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pol ycarbonate filter or by the sane filter covered with

confl uent endothelial cells from bovine capillaries.

Eval uation of the perneability kinetics is carried out

by means of LC 83 MS-MsS quantification of the

unchanged substance in the | ower conpartnent after 10,

20, 30, 40 and 60 ninutes.-8%he conpounds tested

general ly exhibit a high degree of crossing of the BBB,
Otheh celpoyrde imives TaE meths Siowitheut iedreaimpoixpadssivalof @ie. prétem in the

re s are given in the formof the 5 categories :
LCWPBWA@@WP% e, low Accordingly, Exanples 1, 7 and
Otk iBATLETY ofilyth ¥k 1.E@E%LRp10%).Cr 0ssi ng of the BBB.

&6 Rt ri ofiyTth 4t LOREEARIET. 5T 0551 lity The predicted

nmetabolic stability is tested by incubation of the

LNGIS a .concentration of 10-7Min the presence
EXAM angi A&h?‘t‘é.for!f‘.r'\?%‘?m??cpati c mcrosomes 10 (0.33 ny

of prot/m). After addition of NADPH (nicotinamn de
adeni ne di nucl eoti de phosphate, reduced form, sanples
Theyeélinityk €1 wece@orssis deterngueda aetogbingite uusomary enasimodsnelt redations
reaction i.s st opped. usin thanol (VLV) .. The  .protein
oeth 88 s et e SRARD G R PPt R i oo A LT hurman
recbBbaal. THe diffnityl wad/Betvminkd eg thee iriBeldi of &§pidehdehy oPthe labelled
t he _corrgounds makes it possible to envisage treatnent
spepidic liggnd by themoamppund/ungdaiesh il grpreseechby the isspeaficn eogstant KI.

T BRoRSE AL LSRR 33,5 AR B AT L s

shos(t#at3th8)TH TnducBon obséiNdd doek not Prareethbe wtdycafl affinity for receptors
co sition Preparation formula for 1000 tabl ets each
cusiQSFATLY ﬁ@teéﬁbﬂ BEEHGHoR cFPOR oS e ABSERRIHGTegEPLOrs (ype

................................................ 10 g
TABLE 111
% inhibition o SHT2A Dy D, M G

concentration (M) 1071105 1071105 1107 T10% [ 1071105 1 107 1102 11071 107
Example 1 — | — | —|— | — | — | — | — | — |23 | — | 44
Example 7 -]\ — | — {1 —|—|—|—|—
Example 12 — | —|—|—|—|—|— | —|—|51]|18] 85
Example 25 — | — |24 |—|—|—|—|— 1|27 17 |100
Example 47 — | — |10 |15|—|—|—|— 1910 —1 67

EXAMPLE C : Predicted crossing of the blood-brain barrier (BBB)

The substances are incubated at 20puM in the upper compartment of a double container, the
upper compartment being separated from the lower compartment either solely by a
polycarbonate filter or by the same filter covered with confluent endothelial cells from

bovine capillaries. Evaluation of the permeability kinetics is carried out by means of LC-
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-84- Lactose

MS-MS. quantification.of the unchanged.substance.in the lower compartment.after 10, 20,

......... .. 30 85 - CLAIM5 |[-Conmpounds of formula (1):
30,49 apg 60 ingesk Re (n, R3 N\ NRa Ra AC RIRb R

TheMIShfbuhds testéd GEREAREBLRLR hish! r s0¢,5&ing O 1R BB, which
R6 S?)Z 6S ZS vvhgrei ni%i:3 Z repar e?ggn(feg{’egn oxygé%g atom or wHe
proswtgshancesst tnthe Rbirolegicek g, The Oresultsyate ogjeen an dhg ferm of the

| i near .or. hranch (Q - al kyl. grou O),- erejn ..
categRP Pl AVE AT 190 ARP el ERITEIES i e 2 S a ih
deghdeiTieding @ tf&BBBKkoxy- car bonyl group, CHR -0 (O -R’

wherein represents a hydrogen atomor a |inear or
branched (Cl-C6)al kyl group and R' represents a |inear
QB ¢ od (.C] - al kvl g p, 15 a linear or branched
group, an

AMPLE\D . Predjcted mets

The predicted metabolic stability is tested by incubation of the compounds at a
concentration of 107M in the presence of mouse, rat or human hepatic microsomes
(0.33 mg of prot/ml). After addition of NADPH (nicotinamide adenine dinucleotide
phosphate, reduced form), samples are taken at 0, 5, 15, 30 and 60 minutes. The enzymatic
reaction is stopped using methanol (V/V). The protein is precipitated by centrifugation and
the supernatant is analysed by LC-MS-MS.

Good metabolic stability of the compounds makes it possible to envisage treatment per os.

TABLE IV

% metabolic stability predicted using hepatic microsomes

Mouse Rat Human
Example 1 40 — 70
Example 25 85 — 63
Example 47 53 87 78
Example X (41319) 17 — 85

EXAMPLE E : Pharmaceutical composition

Preparation formula for 1000 tablets each containing a dose of 10 mg

Compound of EXample ©.......coceeiiviiiniiiiiiniiiniiincircneieee s 10g
Hydroxypropylcellulose .........ccoveeerieniincccrier s 2g
WHEAL SLATCH ...vvvveieecciee ettt e e s e e e e seaee e s asta e s saeraessannns 10g



which the alkyl noiety is |inear or branched, a |linear
or branched (Cl-C6)pol yhal oal kyl group, or a linear or
branched (Cl-C6)al kyl chain substituted by one or nore
hal ogen atons, one or nore hydroxy groups, |inear or
branched (Cl-C6)al koxy groups, or am no groups 20
optional |y substituted by o®é-or two identical or

different, linear or branched (Cl-C6)alkyl groups,
Lact®6-........n.t.he..ring.B..z:..Lepresent.s..a.singl.e.bond. 800 g
doupl e bond, inthering C--- represents a single

Mamamb?te%{a@@u bi"e"'bOﬂd',""t'he'"r'i'ﬂg"'€"torrt'a'i"ni"ng';'"at""rm%g ’

Taif0LY.. 2 one double bond, R, R2. R3.and R, which opy
others, represent: a hydrogen or hal ogen atom a
linear or branched (d -C6)al kyl group, a linear or
branched (Cl-C6)al koxy group, a 10 hydroxy group, a
cyano group, a nitro group, a linear or branched
(Cl -C6) pol yha] oal kyl group, an ami no group (optionally
substituted by one or two |inear or branched
(C-C6)al kyl and/or |inear or branched (C2-C6)al kenyl
groups, it being possible for the alkyl and al kenyl
groups to be the sane or different), or a linear or
branched (Cl-C6)al kyl chain substituted by one or nore
hal ogen atons, 15 one or nore hydroxy groups, |inear
or branched (d -C6)al koxy groups, or am no groups
optionally substituted by one or two identical or
different, linear or branched (Cl-C6)alkyl groups, R5
represents : a hydrogen atom 20 a |inear or branched
(Cl-C6)al kyl group, an arrunoal kyl group in which the
al kyl noiety 1is a linear or branched chain of 1 to 6
carbon atons, or a linear or branched (Cl-C®6)-
hydr oxyal kyl group,
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X and Y, which may be the sanme or different, each

i ndependently of the other, represent: 25 a hydrogen
atomor a linear or branched (Cl-C6)al kyl group, Ra,
Rb, & and Rd, which may be the sane or different, each
i ndependently of the others, represent: -87- a

hydr ogen or hal ogen at om a 8i-near or branched
(C-Co6)al kyl group, a hydroxy group, a linear or
branched (Cl-C6)al koxy group, a cyano group, a nitro
group, a linear or branch (d - C6) pol y- hal oal kyl
group, an am no group (op y substituted by one or
two identical or 5 different, |linear or branched
(C-Co6)al kyl groups), or a linear or branched

1-Go@ipo@adsdifptmhdln substituted by one or nore groups

W

sel ected from
(C - Co) al koxy,

| ogen, hydroxy, l|inear or branched

nd am My optionally substituted by one
or two idantical ifferent, linear or branched
(CI-C6)aI%% e N\t bei ng understood that when A
is linked to t 3a cagfon aton1carr9®mg one

of 10 the subst L s /RE, ,Rb, Rd or Y and said

l'i nki ng cdtpon aon1aﬁggtdg ' l e bond, then

t he correspondi ng substit uent Rd, Rd or Y is
absent, R repres@nts : a#hydr gen atom a linear or
branched (Cl-C6)al kyl groRrp; rquggl-CB)alkyl gr oup
in which the alkyl 15 noiety ig |inear or branched; a
| i near or branched (C2-C6)al kenR®l, group; a linear or

h%%?pched (C2-C6) al kynyl group; a linear or branched

-'C6) al kyl chain substituted by one or nore groups
Aakbmetonts £ dioateimyddioxly;, am no (optionally substituted by
one or two identical or different, linear or branched
(Cl-(6)al kyl groups), linear pr branched

Cl - al koxy, d NR7R8 wheéin R7 and Rs, together
th t ni,tREﬁ\a’(};;%aRg}ﬁ ng S8 tHem form an
optionatly substituted, 4- to 8-nenbered heterocycle
gﬁtionally contai ni ng one or nore double bonds wthin
&°Het erocycl e and optional ly containing wthin the
Z¥6presentyntxPbéh semtdulppbesemat om sel ected from an
oxygen atomand a nitrogen atom or a linear or
B eapedsents ( C2- C6) al kenyl chain substituted by the sane

a hydrogen atom,

a linear or branched (C;-Cg)alkyl group, C(O)-AA wherein AA represents an amino
acid radical, a linear or branched (C;-Cg)alkoxy-carbonyl group, CHR'-O-C(O)-R"

wherein R' represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group and

R" represents a linear or branched (C;-Cg)alkyl group,

a linear or branched (C,;-Ce)alkenyl group, an aryl group, an aryl-(C;-Ce)alkyl group in
which the alkyl moiety is linear or branched, a linear or branched (C;-Cg)polyhaloalkyl

group,

or a linear or branched (C;-Cg)alkyl chain substituted by one or more halogen atoms,
one or more hydroxy groups, linear or branched (C;-Ce)alkoxy groups, or amino groups

optionally substituted by one or two identical or different, linear or branched

(C1-Cp)alkyl groups,
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groups as the alkyl chain or a Iinear or branched
(C2-C6) al kynyl chain substituted by the 25 sane groups
as the al kyl chain, their enantioners,

di ast ereoi soners, and N-oxides, and also addition salts
thereof with a pharmaceutically acceptable acid or
base, it being understood tH&- : as an optionally
substituted, 4- to 8-nenbered heterocycle optionally

+ mah¢ @ahgBng one or -88- nore double bonds within the

heterocycl e and optionally contaiping within the cyclic
systent® reggg%ﬁamg%b@pg Oaf‘gﬁﬁ‘@%i’%‘l‘{jed from an oxygen
atomand a nitrogen atom there may be nentioned,

wi t hout inplying any limtation, pyrrolidine,

* pitberingiCne, azepane, piperazine and mor phol i ne, those

Do SRUEL BB Btk P RBRL b A GRS, oy

amg@n%dﬂﬁhucal or different groups sel ected from
l'inear or branched (ClI-C6)alkyl, |inear or branched
(Cl - C6) hydr oxyal kyl , Ilnear or branched

B ARASLPA Eee Bon o tpntpesn

tepRBait :or branched (CI Co6) al kyl group, R, is as
defined for R and Raj, represents a |linear or
bhﬂﬁéﬁﬁdﬁd@FQEB?Hm%ylene chai n), aryI aryl oxycar bonyl ,

n
bk el (ET GRS it 3 Bt B SBNALEI I hkony grou, o
bydisty protpch cyanb @dnlpy b ity grouppzt lingna Iok bra&dlhﬁlt (ﬂl{ﬂﬁﬁﬂ)lyhaloalkyl
het er ocycl . oal kyl , opti onal | substltuted i
HOVRr 88 M54 %9}% (reyrlonaﬂardﬂ%{?ﬁ%l%ér yr onenofe Hinegl or branched

&b kg hali &ldYor l§ne§r bi Bﬁﬁéheﬁr(cz-k@fs?{l:l?égl Fgtol gé Nt Qémé' pb&ifle for the

carbon atons and the am no noi e
asllmlsmdtadlteadl rpupiededhe sane mrdhfftnemaj or dif f er ent

b h z .k 15 I
b e BRERTE ST B PR T % e TR s,
&t&&trhbl‘ét}ﬁﬂrcﬁ)y DB sOlindHP Bﬁbraﬁéﬂe@qm(ﬁ?a‘l’l@y dibdgsOer amino groups
amno, |inear or branched (Cl-08)alk 1T near or

pptiamele dsubetited) by apkoxey grougdenticel cirodiffeyentrdingy @r branched

to 8-nmenbered, nonocyclic group,
@38?@5%2€%@H& nmeans a cycloalkyl al kyl group wherein
the al kyl group denotes a |inear or 20 branched chain

of I to 6 carbon atons and the cycl oal kyl group denotes
Bs weprssefed, 4- to 8-nmenbered, nonocyclic group

Qﬁ%&% &Y&bﬁ@'kyl nmeans a saturated 4- to 8-nenbered,
no ocg IcC group containing 1 or 2

a linear or branched (C;-Ce)alkyl group, an aminoalkyl group in which the alkyl moiety
is a linear or branched chain of 1 to 6 carbon atoms, or a linear or branched (C;-Cg)-

hydroxyalkyl group,

* X and Y, which may be the same or different, each independently of the other,

represent :

a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

* Ry, Ry, Re and Ry, which may be the same or different, each independently of the others,

represent :
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hetero atons sel ected from nitrogen, oxygen and

sul phur, heterocycl oal kyl al kyl neans a

het er ocycl oal kyl - al kyl group wherein the al kyl group
25 denotes a linear or branched chain of 1 to 6 carbon
atons and the heterocycl oal kyl group denotes a
saturated, 4- to 8-nenbered,®/monocyclic group
containing 1 or 2 hetero atons selected from nitrogen,
okydyegenanrdhakgbphtom, - 89- the expression "optionally

& ;i%sé%t!a}og ;h?gqq]@é\g e@ ré?ﬁ&ﬁ%@y g Obltaf Rl;ﬂyd&g L ugFr)gupc,: ye? llgl%:lﬂrk )(/)lr "branched
ARYS) SR YA @&Atfbyéroﬁﬁaanﬁmtoh%%uﬁ hORBe R W IBY (CRE)poly-

sub§?|tuted by one or nore iden or different
lsahbadkylt gremp,sars emamt grbupr @ptibnablyasubstitutedbbyanohed two identical or

d - Lkyl , Li hed. (O - C6) hyd | kyl ,
diftsiat 9peie kB (O ERER. (G by ol Kyt
624 BRX%Y or IHrAIRAEd @clhbg)an@h 8khih GhbsEhted k9ove 62RO ¥torps delected

am noal kyl in al kyl noiety is a |inear or

fipn bhlegens hlaydroxsf, llnqa@ @ beanglend éCoEﬁs)aH@ﬂM, tahé amingooptionally
Ist(let yed on% Ik\?/% K ent1 %?Ehff“e ?qlne ﬁ% c@gé Y@l-Cﬁ)alkyl groups,

or “d Fent I nea

ft Gbm@@t)ldérkt}bbd B0 thhen AR lake@rd ﬂh@ rﬁglCdatf DHrB@ atb carrying one of
understood to nean the radicals_ alanyl, arginy

%ﬁﬁ?%’@i‘% Ra Ro» Boghr e1yY | ané;ﬁgltdeliqky}g Caabtg} @Ipwﬁo carries a double
I
géy i R &ﬁbvéogreg%aﬁ%gp%g%@pe@a s %g u&y{« is Ab‘gé}ﬁ%/

threonyl tryptophyl, tyrosyl and vaIyI 2- Conpounds
f formila (1) accordlng to claim1, characterised in
. ghﬁ?“%@ﬁ%presents a divalent radical R6 INl , 15 Z
YREdBELh fBmi S as defined for formula (1) and Z
represents an oxygen atom their enantionmers and
gdlinetren doirsbed f@l, Caalkyh gsopaadbtyl-00i-Eahaltky! ghoapeonfwhaht the alkyl

BRI Sabhohea FFRAER Frtolh B 3BT impip o fper o

BlaAéHBd 2 C, ChpRale @f(ﬁ@d allihehN@ brardheREC-ERJBS2 Bh&in Bubstituted by

hydrogen atom their enantioners, diastereoisoners, and
PREON] THRLS, Sreuy sel&p@é famhyqlr@hyasamm@ (qriienaldt sukistiifyted by one or two

R?RI;KQRCO% “&ﬁ% yl11§eca? ghegﬁ @1-8Qaﬁ(?ls ?ImuPn% C@n”e}i?l%’ Q§dg’ranched

’acco r
C@l&ﬂ@@lk&iy, s268d NRyRk hﬂierenRRq aff® Rg R3gé@hel vdh flepigsentat@m carrying

AL OB 3hCobticnally odeiiie ™% % memtared hetorasysle: optionally
containing one or more double bonds within the heterocycle and optionally containing
within the cyclic system a second hetero atom selected from an oxygen atom and a
nitrogen atom; or a linear or branched (C,-Cg)alkenyl chain substituted by the same
groups as the alkyl chain or a linear or branched (C,-Cg)alkynyl chain substituted by the

same groups as the alkyl chain,

their enantiomers, diastereoisomers, and N-oxides, and also addition salts thereof with a

pharmaceutically acceptable acid or base,

it being understood that :

as an optionally substituted, 4- to 8-membered heterocycle optionally containing one or
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(G -Co6)al koxy group, their enantioners,
di astereoi soners, and N-oxides, and also addition 25
salts thereof with a pharnaceutically acceptable acid
or base. -90- 5- Conpounds of formula (1) according to
any one of clainms 1 to 4, characterised in that RS
represents a hydrogen atom-d®-a |inear or branched
(d-Co6)al kyl group, their enantioners,
motH dettée dohdo mithin tlmhetbtooxéld esd qphidnalys ooelidintg withmathescyclic

sYS{?gfgéggcgn A grg gatgg%ol cal l g;ﬂ%;ger&f %Sﬁ%%%rgatgw there may
be &@ﬁtl&fed%ﬁhéﬁ ihpBim ar@hﬁﬁﬁeﬁfoﬁr bafslidine, phpRtidife, a%@ﬁan\é piperazine

represent a hydrogen atomor a 1inear of branch
anc( @orp@)mﬁ: @bse@re@;p@yddsemtlon@babﬁmg) selsttuted (mcludmg on the second

t d N-oxid d
nitiPEE BT Of PSR shaN Gt P oA Rek b ABPEN ey G gpReled from
lind@S6x: b?ancﬁ&ﬂ(@ﬂ@?all@}fl fligdelo? brahciR@C @(CldCEDBy(l@xﬁd]k{ylogglear or

of clains characterised in that

braaﬁudm@%w@@mcla?w@ﬂo §ENRatE-ReRR o %Rm@&vs("\’hefem R,
enflB SRR R oL PR G PSR A L W gpinc for

R, @hd Rgs@preSent§a nﬁﬁwdﬁb@ﬁcﬁear(mﬂica)eakgler&cm&qj m@l tapylagycarbonyl,
one of clainse 1t characterised in that

lingag pog s BFAnehed m»@e@@m SHbensts (RRSOTEHY bikminisd cycloalkyl
opt O%H 21@%#&“13(1 Q clut\llﬂgﬁfekly‘gr ;giroﬂgl%h @L%stl{u(lgi oLk gﬁgéﬁ(yl, optionally

elrr | ast’er eol soner s,
squh’mwedjl&ﬁeroaylﬂbﬂk)éﬂkyld dind iammnoa]]l@l salvhghtthe laﬁ«yl nwiietth isaa linear or

orBRERGEUSE £ bLaREscRlaches 35 ARt 10958 xfrn e MRt

s of
o HNARLEI AT el MR e O

6 Rd O R wherein ------- ,XYR1R2R3R4 R5, RG,

alyB%‘leans a pﬁoﬂyl or na&%h}ﬁo gmup, &eh %S’Ilonn ‘ﬁy bemg substituted by one or more

halogen atoms, nitro, amino, linear or branched (C;-Cg)alkyl or linear or branched (C;-Ce)-

alkoxy groups,
cycloalkyl means a saturated, 4- to 8-membered, monocyclic group,

cycloalkylalkyl means a cycloalkyl-alkyl group wherein the alkyl group denotes a linear or
branched chain of 1 to 6 carbon atoms and the cycloalkyl group denotes a saturated, 4- to

8-membered, monocyclic group,

heterocycloalkyl means a saturated, 4- to 8-membered, monocyclic group containing 1 or 2

hetero atoms selected from nitrogen, oxygen and sulphur,

heterocycloalkylalkyl means a heterocycloalkyl-alkyl group wherein the alkyl group
denotes a linear or branched chain of 1 to 6 carbon atoms and the heterocycloalkyl group
denotes a saturated, 4- to 8-membered, monocyclic group containing 1 or 2 hetero atoms

selected from nitrogen, oxygen and sulphur,
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20 formula (1), their enantioners, diastereoisoners,
and N-oxides, and al so addition salts thereof with a
pharmaceutically acceptable acid or base. 10- Conpounds
of formula (I) according to any one of clains 1 to 9,
characterised in that -91- they represent conpounds of
formula (1/B) R R R R B\8% Y Ne R (113), Na 3 ~
V RRaRRRy6 ORwerein ------- X, Y, R, R, R3,
R4, R5, R6, Ra, Rb, RO, Rd and Re are as defined for

fornul a anti st ereoi soners, and
the 3615’8166%%“( ]"?—%’80 ?E'o S&E%}FWF n vg g1 sre?esr% eiPe &he \gropps, cycloalkyl,

cyo%!ﬁlfﬁﬁﬁﬂuBbﬁﬁiclyyloﬁlﬂ‘(??%@H&t@ro@fﬂlgalfé’}';lal@?ﬁﬁeaﬂslthapﬂﬁW%qﬁs may

of fonnufa (1) accofding to any one of clainms 1
be ghbstitee by 9md drrmoieaidentidabyr diffarers embstitoeo seldgedfrom linear or

bra%%leg'"l (é -é )C}kgl gnﬁlzre\?\ﬂg B >1§eg E& E%()I!l)%rbx\yaﬁﬁ{}l ?1@2% gg I:E\;%nched
(Cl%e)al%xy—f@er?alkbeear@iy Rﬂne%B dorRbracBe R Clleiddmeskyl@fbonyl and

0O formula ( thei r enantiomers, diastereoi soners,
amigigalkyl mxwh@b t %ﬂ&ylamg@tsaum liegnosbianehedtcheineyfl ini @ trrbon atoms

ancpt?x@ Or m,l E)?%)}L‘%Oé]% Cepsfg%g[imteg Iy%gor R‘go I?Flétll% 011‘0? %Ifilp %near or
braﬁlﬁl&vﬂ&@ﬁﬂs)@m gkdupkhat

an amino acid radical is understood to mean the radicals alanyl, arginyl, asparaginyl, o-
aspartyl, cysteinyl, o-glutamyl, glutaminyl, glycyl, histidyl, isoleucyl, leucyl, lysyl,
methionyl, phenylalanyl, prolyl, seryl, threonyl, tryptophyl, tyrosyl and valyl.

2- Compounds of formula (I) according to claim 1, characterised in that A represents a

divalent radical :

wherein Rs is as defined for formula (I) and Z represents an oxygen atom, their
enantiomers and diastereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

3- Compounds of formula (I) according to either claim 1 or claim 2, characterised in that
Rs represents a hydrogen atom, their enantiomers, diastereocisomers, and N-oxides, and

also addition salts thereof with a pharmaceutically acceptable acid or base.

4- Compounds of formula (I) according to any one of claims 1 to 3, characterised in that
Ri, Ry, R3 and R4 represent a hydrogen atom, a halogen atom or a linear or branched
(C1-Ce)alkoxy group, their enantiomers, diastereoisomers, and N-oxides, and also addition

salts thereof with a pharmaceutically acceptable acid or base.
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they represent conpounds of forrmula (I/D) : -92- RL RS
/| BXYNeR(ID, NT RBRC RNaRRRy 6dORC
wherein ------- , X Y, R, R7, R3, R4, R5, R6, Ra, Rb,
RO, Rd and Re are as defined for formula (1), their
enanti omers, diastereoisoners, and N-oxides, and al so
addition salts thereof w t190x phar maceutically
acceptabl e acid or base. 5 13- Conpounds of fornula (1)
5- Genpowtidagf famm@(l)amomlﬁngﬂoaﬁnymnd of dai?h?s, 1 td‘n%rchm’aeteﬁmdn that Rs
in tha the re res f Ia I :
repgggents ghy {Qgg ng)(or{a ﬁ‘npgr(cg ar\c dS (C% %)g Fé'lf?r enarg&)mers
dlaﬁére&om@s afitl ‘Nl@f(ﬁb@ a'n'd' also éddl?fo)n galtsﬂhere&? ’wﬂﬁsa pRdrmdReutically

Rb, R are as defined for
acceptable acid or base

6- Compounds of formula (I) according to any one of claims 1 to 5, characterised in that X
and Y represent a hydrogen atom or a linear or branched (C;-Cg)alkyl group, their
enantiomers, diastereoisomers, and N-oxides, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

7- Compounds of formula (I) according to any one of claims 1 to 6, characterised in that
Ra, Ry, R; and Ry represent a hydrogen atom, their enantiomers, diastereoisomers, and N-

oxides, and also addition salts thereof with a pharmaceutically acceptable acid or base.

8- Compounds of formula (I) according to any one of claims 1 to 7, characterised in that R,
represents a hydrogen atom or a linear or branched (C;-Ce)alkyl or linear or branched
(Cy-Cp)alkenyl group, their enantiomers, diastereoisomers, and N-oxides, and also addition

salts thereof with a pharmaceutically acceptable acid or base.

9- Compounds of formula (I) according to any one of claims 1 to §, characterised in that

they represent compounds of formula (I/A) :

aA),

formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

10- Compounds of formula (I) according to any one of claims 1 to 9, characterised in that
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formula (1), their enantioners, diastereoisoners, and
N- oxi des, and also addition salts 10 thereof with a
pharmaceutically acceptable acid or base. 14- Conpounds
of formula (1) according to any one of clains 1 to 13,
characterised in that they represent conpounds of
formula (I/F) RR B Rz Y B%-(1F), NRd Nine RBC R
Na R Re 6 R ORb -93- wherein ------- XY, R1,
theyRR:prad=8nt dedpods dBornkda (IAB) : Re, Rd and R are as
defined for ormula (1), their enantioners,
di ast er eoi soners, amﬂ5 N- oxi des, and al so addition salts
thereofp, with g phar aceutically acceptable acid or
base. f% OF of forrmula (R) according to any one
of clains harggterisedlin that 5 theys),
represent gg of for NG R,R R5E Re BXY

NR (I®; N R3 CR4R/Rb 6/ O R
N
R
! Ra/ R,
0 R,
wherein ------—-, X, Y, Ry, Ry, Rj, R4, Rs, R, Ry, Ry, R, Ry and R are as defined for

formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

11- Compounds of formula (I) according to any one of claims 1 to 10, characterised in that

they represent compounds of formula (I/C) :

10,

wherein ------- Rc, Ry and R are as defined for
formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

12- Compounds of formula (I) according to any one of claims 1 to 11, characterised in that

they represent compounds of formula (I/D) :
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wherein ------- X, Y, RI, R, R3, R4, R5, R6, Ra, Rb,
Re, Rd and Re are as defined for formula (1), their
enanti omers, diastereoi soners, and N-oxides, and al so
addition salts thereof wth a pharmaceutically
acceptabl e acid or base. 10 16- Conpounds of formula
(I') according to any one of %lrains 1 to 15,
characterised in that they represent conpounds of
formula (UI)R; RIERS RZYNR(H> BXea RN3C
erein ---, X Y, R, R, R3, R4,
{Rd and Re arg as defined for
formula (I ?%oners, ?astereoisorerﬁ? and
N- oxi des, & idi tt ory sal t1§. 15 R her eof v& %a
phar mageut’| calty adept abl e agi'd orybase. 17- Conpounds

R5, R6R.Ra

compounds of

characteriseden th
®J), Nd N R3N

formula (1/J) -9R/-1 RS Rgg
C MR- Ra 0 R

wherein ------- , X, Y, Ri, Ry, Rs, R4, Rs, Rs, Ra, Ry, Re, Ry and R, are as defined for

formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

13- Compounds of formula (I) according to any one of claims 1 to 12, characterised in that

they represent compounds of formula (I/E) :

(E),

wherein ------- , X, Y, Ri, Ry, Rs, R4, Rs, R, Ra, Ry, Re, Rq and R. are as defined for

formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

14- Compounds of formula (I) according to any one of claims 1 to 13, characterised in that

they represent compounds of formula (I/F) :

(IF),
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6 Rb wherein -, X Y, Rl, R2, R3, R4, R5 R6, Ra, Rb,

R, Rd and Re are as defined for formula (1), their

enanti oners, diastereoisoners, and N-oxides, and al so

addition salts thereof mﬁth a pharmaceutically

acceptabl e acid or base. és Cbnpounds of formula (1)

according to claiml which~

N-(1Hindol -1-yl)-1-nethyl-1, 2, 5 6-tetrahydropyridi ne-3
whercmr-be*arﬂi(dé( R1, Ry, Rz, R4, R, R6 Ra, Ry, Re, Ry and RJa are as defined for

fonpgléips di h l HI J os%ég'eé%or)wr c{ lf\xoxfcliés an’d alg(? taﬁglj‘gr\én salts

theddof with |a%51%a{cbhﬁdéﬁ9 lcdepible dcid®ttisé.- 1, 2, 5, 6-t et rahydrop
yri di ne- 3- car boxam de,

N- (2, 3-di hydro- IH-|ndoI-I-yI) 1-nethyl -1, 4,5, 6-tetrahyd

r r I di,nes 3- car baxani fond
15 RS Rom SRR R oAy ne phelaisyt gy 14 ghoyaeterseg fn that
they ¥ eﬁmwpodhdsayﬁonﬁma bogRi de,
N-(1Hindol-1-yl)-1-[2-(4-nethyl-I-piperazinyl)ethyl]-3
-plperldlnecd%MOxaane
N ( 5- cgkoro IFLlndo 21- yl)-1-(2-hydroxyethyl)-1,4,5,6-t
et rahy s ; carboxan1de'R15 tent - but yl
4-(2-{3-[ (1 no)carbonyl] 1- pi peri gy} et hy
| ) pi per azi ar boxyl at &, N
1-[ 3- (girret hy alnnﬁblun)propy
)carbonyl]plp ridi m
N- (1H i ndol - IRyl ) - }hr '
ecar boxam de,
N—(lH—lndoI-I-yI) 1 [3-( nethyIRJ-plpera2|nyl)propyl]
3- pi peri di necar boxam de,
whege(i retod-- K, Wi, )R11-1122Fp1 Ber Rdllf% Ray RoeRhyRg and Re srgag defiged for

Y, [
fonegﬁga'\@)o tfledg efﬂ%nt?ql eq‘ ? éﬁﬁfggimers ﬁﬁlpl r())élrdlea”l ?]nd4 a%/Sf))aF()ildgéorn salts
theebif Rrith- ay;ih)ahﬁadwh&a:olymﬁelﬂaMeama otbadapxam de,
()-N-(undol -1 -yl)-1-[3-[4-(2-hydroxyet hyl) pi perazin-1-y
I)]propyl]piperidine 3- carboxam de, 25

g-éée?;%l%@g@g FT ar oxg)lac[gér&n%ﬁeatn@ydng'o@ elafBt N1d 15 ohbrakdekik®Y in that

thef rep¥edenthctohpdunyt$ df formbilay(l/pi) per i di ne- 3- car boxami de,
()-N-(indol-I-yl)-1-T4-(piperidin-Il-yl)but-2-en-I-yl]pi
peri di ne- 3- canoxanrﬂg

ﬁ

-3-] 1FL|ndo]-I-yIa|n|no

@ppyl]-s-piperidin

wherein ------—-
formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

17- Compounds of formula (I) according to any one of claims 1 to 16, characterised in that

they represent compounds of formula (I/J) :
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(Ror 9

(-)-N-(indol-1-yl)-1-[2-(pi peridin-1-yl)ethyl]piperidin
e- 3-carboxam de enantionmer 1, 5 (R or S)
(¥)-N-(indol-1-yl)-1-[2-(piperidin-1-yl)ethyl]piperidin
e- 3-carboxam de enanti oner é, their enantioners,

di ast ereoi soners, and N- oxi™d S, and al so addition salts
thereof with a pharmaceutically acceptable acid or
base. 19- ProBess fog the preparation of conpounds of
formula_ (1) agcordingto claimi1, 10 characterised in

that there is-used-as starting ngterial a conpound of
formula (1l §5\ RZXBX(II), RHRA V\,he(min R1,
R2, R3, R4, and X/are aRr defined fa formula (T)

pr éNence of

roxylamne (o yield the conpound
R3 15 R4 NH2
def i ned

whi ch cgrpound-is pNaced in t

di phenyl bhosphi nyl hy

of formula (IR]) : )Rlﬁ

wherein Rl, R2, RB/ R4,

her ei nbef ore, which conp ormula (I11) is

condensed with a conpound of formila (TV): R le z Y
whédeiRa--+---, X, Y, Ri, Ry, R3, R4, Rs, Rg, Ra, Ry, Re, Rg and R, are as defined for

formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

18- Compounds of formula (I) according to claim 1 which are :

 N-(1H-indol-1-yl)-1-methyl-1,2,5,6-tetrahydropyridine-3-carboxamide,

* N-(2,3-dihydro-1H-indol-1-yl)-1-methyl-1,4,5,6-tetrahydropyridine-3-carboxamide,

*  N-(5-fluoro-1H-indol-1-yl)-1-methyl-1,2,5,6-tetrahydropyridine-3-carboxamide,

* N-(2,3-dihydro-1H-indol-1-yl)-1-methyl-1,4,5,6-tetrahydropyridine-3-carboxamide,

¢ 1-[2-(dimethylamino)ethyl]-N-(1 H-indol-1-yl)-1,2,5,6-tetrahydropyridine-3-
carboxamide,

* N-(1H-indol-1-y1)-1-[2-(4-methyl-1-piperazinyl)ethyl]-3-piperidinecarboxamide,

*  N-(5-chloro-1H-indol-1-yl)-1-(2-hydroxyethyl)-1,4,5,6-tetrahydropyridine-3-
carboxamide,

* tert-butyl 4-(2-{3-[(1H-indol-1-ylamino)carbonyl]-1-piperidyl}ethyl)piperazine-1-
carboxylate,

* 1-[3-(dimethylammonium)propyl]-3-[(1 H-indol-1-ylamino)carbonyl]piperidinium,

* N-(1H-indol-1-yl)-1-[3-(1-piperidyl)propyl]-3-piperidinecarboxamide,

*  N-(1H-indol-1-yl)-1-[3-(4-methyl-1-piperazinyl)propyl]-3-piperidinecarboxamide,

* N-(indol-1-yl)-1-(2-piperidin-1-yl-ethyl)-1,2,5,6-tetrahydropyridine-3-carboxamide,

*  (#)-N-(indol-1-yl)-1-[2-]4-(1-methylpiperidin-4-yl)piperazin-1-yl)]ethyl|piperidine-
3-carboxamide,

* (£)-N-(indol-1-yl)-1-[3-[4-(2-hydroxyethyl)piperazin-1-yl)|propyl]piperidine-3-
carboxamide,

*  (+)-N-(indol-1-yl)-1-[4-(4-methylpiperazin-1-yl)butyl]piperidine-3-carboxamide,
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AC(~) RIdRh Rwherein R,, Rb, Re, Rd, Re and Y are
as defined for formula (1), Al represents a group of

20 formula -C(=2)-, -CH2- or -SQ2- wherein Z is as
defined for forrmula (1) and ZI -96- represents a group
sel ected from hydroxy, ethoxy and nethoxy, to yield the
compound of formula (1/a), -&particul ar case of the
conmpounds of fornula (1) R RS R2R Re B XY NR(1/a),
R NﬁNdeBﬂ-lAfl)i atlylpipefidie-nbabeiamild,, R2, R3, R4, RS,
Ra, Ra, Re, X and Y are as defined her ei nbef or e

an (ﬂﬂANr(sﬂdOQ-leBé) drdf-i(piperidinrl -yldrundren-{-yipipetiding Grascharamide,
f | t
8 Rnet erte SHn Rl A 7L B A oy iR S camice

aceriion@r10 a conventional purification technique, may

be separated when desired, into their different

t séReros 89 c&FiNréndob 1ayl: bridépiperadiatl-ylieshd fniparigine-3-carboxamide
te nd are converted, when desired, into their
N—%ﬁ%%%@ﬁggﬂ where 10 appropriate, thelr addi tion

| theB-adnhstiovhdrk daanaabimeem A N-yxides apd aBbedaitiod salts fasef with a

20- Pharmaceutical conpositions conprising as active
rharpgeadcalit acseptpllg geid sl éasorpound according to any one

of clains 1 to 18 in conbination with one or nore

inert, non-toxic, pharmaceutically acceptable
19-eRaicpssefitrsther pl(eﬁal‘aﬁ(ﬁ[ S)f cZ)mpoBhdﬁr wfi cfeurhule al) @ocpdingt foonkaim 1,

according.to claim rising at |least .o
chai s SRRt U et e R seyas Skttt -

according to any one o@jclalqg 1to 18 and
5

wherein Ry, Ry, R3, R4, Rs and X are as defined for formula (I),
which compound is placed in the presence of diphenylphosphinylhydroxylamine to yield

the compound of formula (I1I) :

wherein Ry, Ry, Rs, R4, Rs and X are as defined hereinbefore,

which compound of formula (III) is condensed with a compound of formula (IV) :

| [5]

f Iv),

wherein R,, Ry, Re, Ry, Re and Y are as defined for formula (I), A; represents a group of
formula ~C(=Z)-, —CH,— or —SO,— wherein Z is as defined for formula (I) and Z,
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for use in the treatnent of depression, anxiety,

di sorders of nenory in the course of ageing and/or
neur odegenerati ve di seases, and in the palliative
treatment of Parkinson's di sease, and for adaptation
to stress. o6

represents a group selected from hydroxy, ethoxy and methoxy,

to yield the compound of formula (I/a), a particular case of the compounds of formula (I) :

(Va),

wherein Ry, Ry, Rs, R4, Rs, Ra, Ry, Re, Ra, Re, X and Y are as defined hereinbefore and A is
as defined for formula (I),

the compounds of formula (I/a) forming the entirety of the compounds of the invention,
which are purified, if necessary, according to a conventional purification technique, may
be separated, when desired, into their different isomers according to a conventional
separation technique and are converted, when desired, into their N-oxides and, where

appropriate, their addition salts with a pharmaceutically acceptable acid or base.

20- Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 to 18 in combination with one or more inert, non-toxic,

pharmaceutically acceptable excipients or carriers.

21- Pharmaceutical compositions according to claim 20 comprising at least one active
ingredient, an inducer of tyrosine hydroxylases, according to any one of claims 1 to 18 and
for use in the treatment of depression, anxiety, disorders of memory in the course of ageing
and/or neurodegenerative diseases, and in the palliative treatment of Parkinson's disease,

and for adaptation to stress.



