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

1H i ndol e- pi peri di necar boxam de conpounds, a process
for their preparation and pharnaceutical conpositions
containing them5 The present invention relates to new
1H i ndol e- pyri di necar boxanm de- and | Hi ndol e-

pi peri di necar boxam de conpounds, to a process for
their prepar aiNgn1 A%HdbR-pyRitBHéReBsdnside agdnposi ti ons
containing them The literature provides nunerous
exanpl es of ldbimdnlerpipesidinesarboxgntide eompaunds,

structure, this bein ially wth the

pat ent specifi cat Pd’ﬁ‘gféggoﬁézﬁﬁ%?%??h 10 deal s

W th vi ncaﬁ‘hﬂ%heimhbt}dtical compositions containing them

(3a, 14( 3, 16a) - (14, 15-di hydr o-1 4- hydr oxy- ebur naneni ne- 1

4 carboxyl ate) and conpounds thereof with regard to

theil v id2 0 thi i amide and 1H-indole-
The BfpfngaBRSRIOH TR 86 OREL R aokP il ionamide and %
pipeimktaboramilourcompmueds, néo cenpuoseds &nd theie Pagraration and  to

Application EP .0 287 468 presents new 17-aza- 20, 21-
phagnarsPutRl FARRRNTPRS CBRPUIRUE™ The Patent Application EP

0 658 557 descri bes eburnane 15 conpounds nodified in

the 14- and 15-positions of the eburnane skel eton. Th
ThePaiterature Appvidentnuorer@p ex@pden1d ge@ppwKlssexhibiting an eburnane

1H i ndol e- cycl ohexaneg Xam : : [ ;
sl HEHEEIRL BN AROARAGIT ey G TaasadRon (Reaiabeses, whic
deaRAVERERhcAARE (i@ {3y B4 P EBaY)-(14,a b il deo- i drydewgtehgirmeaatenine-14-

properties. In particular, they have been found to be,
cartpoykatd)uand sehpairids ethereoh viths eqgard fo, ghaix, vasgdfatory properties. The

Pat%¥ grégﬁlgclzal%ﬁ{e}% In[ﬂ? g %I%P §|2gt281d\’t¥ 2 3BF 6h§ Idé@%)éfny  ndw? 05’12 l(-ldi)norebum-

es to conmpoun formu
amenind¥oripdBnds Bnd Reatdt ¥pliRaionEH 0 287 @68 [Resénts new 17-aza-20,21-

dinoreburnamenine compounds. The Patent Application EP 0 658 557 describes eburnane

compounds modified in the 14- and 15-positions of the eburnane skeleton. The Patent

Application EP 0 563 916 describes 1 H-indole-cyclohexanecarboxamide compounds.

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) :

R, \T*/B\_X 3 ),
R, /\\I[/ \N\\A il/:\ (/ R, e
Ry T\ R, VTR

c *159159%
wherein :

-

I

*G00002*
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Rd Rb~ RC wherein : -2- Arepresents a divalent
radical RY/N RN or R6 SO2 Z wherein : Z represents an
oxygen atom or sul phur atom 5 R6 represents : a
hydrogen atom a |linear or branched (Cl-C6)al kyl
group, C(O-AA wherein AA represents an amno acid
radi cal, a linear or branched (Cl-C6)al koxy-carbonyl

. ,g;%ypgengu%we@érg(rgwg wherein R represents a

rogen atomor a |inear or branched (Cl-C8)al kyl
gr oup and 10 R represents g |inear or branched
(CLg6) al yI gr@yp a |inear Nor bpanched

RGQ’ oup, an &{/] gfouyp, ’an
aryl-( CB)a?kyI group in which the alkyl nmoiety is
| i near “or branched, a linear or branched
Wmﬂﬂcﬁ)polyhaloalkyl group, or a linear or branched

é{eé)ﬁ%sepltg E){)L(x &ait&n%ggﬁlﬁh%&q by one or nore hal ogen

or nore Xy" groups, |inear or
Ioy epgebads ( C1- C6) al koxy groups, or amno groups
optionally substituted by one or two identical or
ahy¥drege®tomy i near or branched (C1-C6)al kyl groups,

d ﬂn%%? ﬁrg.\gch%dz(g Coalk S@F‘?ﬁe@@ _RASWRGLR RANEEpesseis an amino

double bond, 20 1nthering C------- represents a
aiidh ghdicdlpadlingar aordbmbtlétdbfﬁl 6)@lk@XY"P¢TQ°IUIC§IQPH’I fiHRy;0-C(O)-R"

one . doubl e
\Xi\?rewséraryprﬁéé/ql%% hydrogen ?togl ?1% gelgxgene{?]d bRgrhchE@ F?Rﬂ(a/t group and
RY rephQemb B%sar or branched (C;-Ce)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;-Ce)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;-C¢)alkoxy groups, or amino groups

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

(Cy-Cg)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,

Ry, Ry, R3 and R4, which may be the same or different, each independently of the others,

represent :

a hydrogen or halogen atom,

a linear or branched (Ci-Cg)alkyl group, a linear or branched (Cl-C6)alkoxy group, a
hydroxy group, a cyano group, a nitro group, a linear or branched (Cj-Ce¢)polyhaloalkyl
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represent: 25 a hydrogen or hal ogen atom a |inear or
branched (Cl1-C6)al kyl group, a linear or branched
(Cl1l-C6) al koxy group, a hydroxy group, a cyano group,
a nitro group, a linear or branched

(G - C6) pol yhal oal kyl -3- groyp, an am no group
(optionally substituted by one or two |linear or

b hed . - | kyl P
e S Al A BR300, prsched

@ndaftyfenyl groups to be the sane or different), 5 or

a linear or_branched {:Cl- Co6) al kyl Qﬂgi n subs.g tyt eg b¥kl d

apflier dinepo P brrachte Cat oftkenylopreupy hiFae BAsH lsy or the alkyl an
r ou i r : Cl1- C6) al koxy groups, or

Dot A uStatt Aty

S lonal Iy substituted by one or two
drdehiidat ak bedncHed {@-Epalky] Chegmsulmstitisediby foad or more halogen atoms,

(C1- C6) al kyl groups,. R5 repres s 10,2 _hydrogen .

oge GFMoze Py ¢ray g&ups*lgw&h%b*%@-e%ggja%ikoﬁ g‘iﬁ%‘ff’%a%‘ amino grops

cﬁ).'fﬁ"ofi‘é@ ‘%Mt%ﬁﬁ@a'pb} Nonthiog Nt d16d el ofOliteYent, $indar or branched
or

I nea ranched chain of 1 to 6 carbon atons, or a
(CiRpkydrerdpanched ( Cl- C6) - hydroxyal kyl group, X and
Y, which may be the sane or different, each
i ndependently of the other, 15 represent : a hydrogen
%tb@meggm@ i near or branched (Cl-C6)al kyl group, Ra,

, RR and Rd, which nmay be the sanme or different,
dgchogendépendent |y of the others, represent : a

al(1 %%ngsegﬁa%}regg(lrcg%e ?al@l%acﬁpz On Andin d28A/ §P(fupbi¥1%ﬁa? the alkyl moiety

OXy group, I'near or
ibhanRhedr bfaadhddb)Rk oKy tgiotapbormatoganar gilineqy, orebranthed (Ci-Ce)-
group, a_linear or branched (Cl-C6)poly- hal oal kyl
hydsnyalkyhe®@¥Pno group (optionally substituted by one
or two identical or different, |linear or branched
(C1-C6)al kyl groups), or a linear or branched
X GindCR) avlkivh . mah denths utsste putdeldierpyt, caeh drdapspdengy opfyghe other,
sel ect ed
represent :

a hydrogen atom or a linear or branched (C;-Cs)alkyl group,

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

or a linear or branched (C;-Cg)alkyl. chain substituted by one or more groups selected
from halogen, hydroxy, linear or branched (C;-Cs)alkoxy, and amino optionally
substituted by one or two identical or different, linear or branched (C,-Cs)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 ca_rrie_s a double

bond, then the corresponding substituent Ra, Ry, R¢, Rgor Y is absent_, :
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25 from hal ogen, hydroxy, linear or branched
(C1-C6) al koxy, and am no optionally substituted by
one or two identical or different, Iinear or branched
(Cl-Co6)al kyl groups, it being understood that when A
is linked to the ring C at g4carbon atom carrying one
of the substituents Ra, Ro, R Rd or Y and said
I i nki ng carbon atom al so carries a double bond, then
the corresponding substituent Ra, Rb, R, Rd or Y is
@Q ¢4- Re represents : a hydrogen atom a linear
anched (C1-C6) al kyl group; an aryl-(G -C6)al kyl
qmmmmgmwmquch t he al kyl nDiety is linear or

1&%3??grancge Bgaéﬁg%yt)r Al d?r&FﬁCI Qgﬂkgp E%lupgﬂl %Hch fhe alkyl

Iﬁbleﬁf ARG of Grarfchrd i<)h|nea}h@'l braﬁ&bﬂt (Gzt(t@aikmyl cgnmmra linear or
m)re gr oups sel ected from hydroxy

oasbed {Gr-e IS hEgp: § BeAITRs] (or Cabqioe cBiip substitued by

N 5 L S 8o v

itdagﬁiah @fF diffefent, hEnaar tarobrancheti o(@1e@g)aliyh grouph)g niinefap ramn branched
to 8- nenber

; %ié‘;’&laléll% S”gztg}htp?;tmi& E%R&Itﬂgeﬁléerdﬂgl &e i{gpgen atom carrying
blfsnﬁogﬁjs ngﬂ&ﬁll?t idB@tltﬁﬁ:Her@CY@ﬁn@%e&ﬂt heeddy¥le optionally

contai'ni n hi n e cyclic SillSt em a second hetero
@hatiniag loee oe andre (dnublarboo&sygéhl ohetgrasyele andtapsigesly containing

f hed I '
SuBE e i pyFien e teafal PEFELALTERTRAR! B o ERGhch grom and o
x‘ﬂtrb%éhe%np fortd Bnedrest t{rﬁi’ch%)(@k@)’m{en?h ahdin S;ubﬁituthdltb@dthe same
same groups as the alkyl chain, 15 to

gmapstdssherkkyl eiair ors begas @ﬁb@cheér(gz@}ﬂkwk Chaa'h Ausfigged by the

to addi ti ereof wth a pharmaceutically
Sﬁ%ngegpg?%lagqgcﬁg§'ls(:hta ase, it being understood that : as
an optionally substltuted 4% to 8- nmenbered

het er ocycl e gpti onal | |n| re
to their enastigmsEss d wstpmo&op% é}g* @QlaaA t&jﬂﬁfigﬁglsﬂ;s thereof with

ap LAY, Wk PiablelbR gt Wadd, C 20 system a second
etero at om sel ected from an oxygen atom and a

nltrogen aton] there may be nentioned, w thout

limtation, pyrrolidine, piperidine,
it bS‘gEb‘é azine and nor phol i ne, those

as B?B?ﬁ&féﬂ?lsﬁﬁstﬂﬁﬁeﬂ ofatd ¥-nixehbeeedshidisiot dlé @ﬁtxémaﬂyl ¢oghitaiging one or
he second nitrogen atom of piperazine),

morepdeutilel bonds avithin the hetejosygle gnd ppsioaglin 69@6“‘!‘%&) Mlt%m the cyclic

system a second hetero atom selected from an oxygen atom and a nitrogen atom, there may
be mentioned, without implying any limitation, pyrrolidine, piperidine, azepane, piperazine
and morpholine, those heterocycles optionally being substituted (including on the second
nitrogen atom of piperazine) 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;-C¢)alkoxy-(C;-Ce)alkyl, CO2R,, CO,-Rw-NR,R'y, CO;,-Ry-OR, (wherein R,
represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group, R'y is as defined for
R, and R,, represents a linear or branched (Ci-Ce)alkylene .chain), aryl, aryloxycarbonyl,
linear or branched aryl-(C;-Ce)alkoxy-carbonyl, optionally substituted cycloalkyl,
optiohally"substihitéd cycloalkylalkyl, optionally substituted heterocycloalkyl, optionally
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| i near or branched (C, -C6)al kyl, Iinear or branched
(C, - C6) hydroxyal kyl, linear or 25 branched

(Cl-Co) al koxy-(Ci -C6)al kyl, CR2R,,, C®2-R WNRR ,,,
CX2-Rw OR,, (wherein R, represents a hydrogen atom
or a linear or branched (Cl-{6)al kyl group, R,, is as
defined for R' and R, represents a |linear or

s B PRORGRY P GO RYHERLAeh the alkyl moiety is a lincar or
brarhdd chdin 0E8) 18! kearbors atoaRraald, the pinienalolety sptisiallyLit substituted by

cycloal kyl, optionally substituted cyri(l i)al kyl al kyl ,
one optwaisighiisal oudidferents linsanen warrdyd (GuCwplkyl 890PHnal 1y i

-5- substituted heterocycl oal kyl al kyl, and am noal kyl

in which the alkyl noiety is a linear or branched
arylGh&dn® aqlfk}eil;yllt 6 ﬁgg&fyﬂ)(gm@la eagﬁh amionglhebeing rsp%strightgd jaly one or more

optionally is substitut e.or. two identi.cal ,qk
halagP¥ peynpitros A Ligrarsy grroshesl (eiCoRdl G2y ines o fanehd (Ci-Co)-
ch?&%%o ans a phenyl or naphthyl group, each optionally

Bei g substituted by one or nore 5 hal ogen atons,

nitro, amno, linear or branched (Cl-C6)al kyl or

| i pear or branched (C,-C6): k s cycl oal kyl
cyclﬁé'gﬁﬁmsa%sa% ‘Hi’tg‘g’, 4-}0 8;rge b?‘fg(?fbng&r(&é&?arc 10ekcl i ¢ group,

0 cycl oal kyl al kyl neans a cycl oal kyl -al kyl group

wherei n the al kyl glr oup denotes_a |inea br anched

@

! r or .
cyclohlkiyhallofl nieanpa gyda: bkpinelkylgreumyberemghe ?gqyg &TWIdeﬁ?tS%f) linear or

Ly e T B

&n@nﬁ@ﬁh?&@ﬂxwﬁnagﬁy@lic group containing 1 or 2 hetero
atons sel ected from nitrogen, oxygen and sul phur,

het er ocycl oal kyl al kyl neans a heterocycl oal kyl - al kyl
. - 19F Soc¥clit BRI cBhtaining 1 or 2"
hero R HRAR b BRu it BB AEB N BRocY et B cOntining
hetdie hensegeked fioph nijrogep oxygerdandoutphugn sat urated, 4- to
8- menber ed, nonocyclic group containing 1 or 2 hetero
atons selected fromnitrogen, oxygen and sul phur, the
het2Sd/cRallyMIky 10 RfchRN @l hitefoehsibalkyil £1Ky1 whaip ke ithe dkyl group
the groups cycloal kyl, cycl oal kyl al kyl,
denbries erlimegrordzranshed phainkast lefodk gabem plopsAndythe heterpeyelqalkyl group

those grqups S ' :
denpigS el o-P R welmpEiR g BRIl BEUCAEniGl ITOY Phetero atoms
selekied gim Bitrope@nsdygeh 4rfdlsuGual kyl , |inear or branched

(C1- C6) hydr oxyal kyl , I'inear or branched

(C, -C6) al koxy-(C1-Co6)al kyl, carboxy, |inear or
the béﬂﬂgﬁﬁg ("gﬂﬁ&:@l?l KOpYimfad"PUMDEn 38@rring to the groups cycloalkyl,

cycloalkylalkyl, heterocycloalkyl and heterocycloalkylalkyl means that those groups may

be substituted by one or more identical or different substituents selected from linear or
branched (C;-Cg)alkyl, linear or branched (C-Cg)hydroxyalkyl, linear or branched
(Ci-Cg)alkoxy-(Ci-Cg)alkyl, carboxy, linear or branched (C)-Ce)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,-C¢)alkyl groups,
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am noal kyl in which the alkyl noiety is a |inear or
branched chain of I to 6 carbon atons and the am no
noi ety optionally is substituted by one or two
identical or different, Iinear or 25 branched
(Cl-C6)al kyl groups, -6- ang@mno acid radical is
understood to nean the radicals aIanyI arginyl

aspar agi nyl artyl eln ' )
an agrpg@ B nr>a 1ca]g‘syg€91|e%tqﬂdstplra§l¥x € I gﬂéﬂ}a%yr é’lll"ér}{_‘r/l asparagmyl o
Yk h NYdlycyP! Qlsvillyl Sebbheyl. leucyl, lysyl
asp ?eo s}’; fr(%%?m&mf Qtﬂglélpghg éénc o] yl yl, >f gey,h eucyl, lysyl,
metﬂbﬂi]lﬁpﬁ@iyldla)@ﬂ |prolat; cemt, ahxieen)dpurmomﬂyé%rtgrqmymﬂde/alyl ' -
menti oned, without inplying 5 any limtation,
hydrochlorlc acid, hydrobrom c acid, sulphurlc aci d,

lly £e8ithifle 3€idd thdré bnfd WY @aftedried, adthéut implying
Am?‘%?ﬁgﬁﬁ Gggar alw cgﬁam 8, 1mal oni ¢ gm d, succinic

yalﬁndatlonglhytimahh)rmcadd hydrabiomiagicid, sulphugie acicplpsphonic acid,
[ ci.tric, gcid, ascorbi a
acetfﬁa?ﬂﬁnggiﬁoﬁﬂ%ﬁq g 386% j t'é’a?fiﬂ oPY &V gﬂl II’nf}fszll)lglﬂéeLd(":elfi Stctinic acid,
glut@'@Q&dtR%aHB%Eﬂa%hb @aild! smaRecefd, aiixlne doris escotbie laeldnayahc acid,
mentioned, W thout |nply|ng 10 any |imtation,
methmsulphdﬂydmsh etnphpdie 864 lypPAFHr-oxi de, tri et hyl am ne,
tert-butylam ne etc. Preferred conpounds of the
invention are those wherein A represents a dival ent
AmbAgiHeapharmad¥itiB8lyZacceiableibaseRGhdrs neey biefrienéaheldpwithout implying

formula (1) and Z represents ton1 Ac
any tgniabien: sodbm MSHoxge GrERSELT) oY SR pE ARy SRR ahe etc.
atom as the substituent R6. 15 According to the
i nvention, preference is given to a hydrogen atom a
Prefare@ gempairainod theanvéritiopare thoseowbereingl rep@Gisems pali kadsy radical :
group as the substituents RI, R2, R3 and R4. According
tg the invention, preference is given to a hydrogen

atnom or- a linear or branched (Cl1-C6)alkyl group as
R/fhé\giﬁétituent R5. According to the invention,

pref&rence is given to a hydr ogen atomor a |inear or
branthed 20 éCl C6) al k 8roup as the SUbSttQt uent s
wheseid Ry.is agdasingf Aey fpgn@lﬁé |aﬁ EEPISFENIHILPRRER O™ s g ven
to a hydrogen atom as the substituents Ra, Rb, Rc and
Rd. -7-
According to the invention, preference is given to a hydrogen atom as the substituent Rg.

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

linear or branched (C;-Cg)alkoxy group as the substituents R, Ry, R3 and Ra.

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

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

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

(C-Cg)alkyl group as the substituents X and Y.

"~ According to the invention, preference is given to a hydrogen atom as the substituents Ra,.

Rp, R and Ry.
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According to the invention, preference is given to a

hydrogen atomor a |linear or branched (Cl-C6)alkyl

group or linear or branched (C2-C6)al kenyl group as

the substituent Re. According to an advantageous

enbodi nent of the invention,7preferred conpounds are

conpounds of fornmula (IA) :"RI RS R2\ \ _/ Re BXYN

R(IA a RBRNCRARRR 6d5 ORC wherein

------- , X, Y, R, R, R3, R4, R5, R6, Ra, Rb, Re, Rd
AccdRfingto BESnantidRf proreentOls gil el 1l Bydrbgen A6@rdi ltgat or Branched

second advant ageous enbodi nent of the inventian

(CiSiaelle] igeeiipcasriinsanersbranghed feapoatkgryl groymisihe guisfifpent Re.
RRR5R BXIl e(IB) YNRaERNC 34 NR6RdRb
10 O RC wherein ------- , X, Y R, R, R3, R4, R5, Re,
AcdBedingo ancadviadiagashsRembodimast offlieniefitoom, dreferred aofmppunds are
According to g third advant ageous enbodi ment of the
compepady ¢fdAMYA &Y r ed conpounds are conpounds of
formula (1C R,

LS
Ry
] aA)
R;
R,
wherein ---—--—--, X, Y, R}, Ry, R3, R4, Rs, R, R_a, Ry, R, Ry and R, are as defined for

formula (I).

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

are corﬁpounds of formula (IB) :

R
R, P /
- (1B)
Ry
wherein ------- . X, Y, Ry, Ry, R3, Ry, Rs, Rg, Ry, Rp, R, Rg and R, are as defined for

formula (I).

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

compounds of formula (IC) :
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-8- RR R/ R R XYNR(IC RR~CY R4 R6 RdRb
0 RC wherein ------- , X, Y, R, R, R3, R4, R5, RG,
Ra, Rb, Re, Rd and Re are as defined for formula (I).
According to a fourth advant ageous enbodi ment of the
i nvention, preferred conpoungls 5 are conpounds of
formula (ID : 1 RR RRRe Bl XYNR(ID aR3NZC
RN4RRRb 6 dORe wherein ------- , X Y, R, R2,
R3, R4, R5, !} Ra, Rb, Rc, Rd and Re are as defined
for faggnula I). Agcording to a fifth advant ageous

enbodi nent~ invention, preR@rred conpounds are
10 corrpourﬁs of | os%xl E,% FS\JR 5 R Re | 1(163X Y
N R (I E) S \‘/
R, Vs I //\/ R
6 | Ra | °
0) R,
wherein ——-----, X, Y, R, Ry, R3, R4, Rs, Rs, Ra, Ry, Re, Rg and Re are as defined for
formula (I).

According to a fourth advantageous embodiment of the invention, preferred compounds

are compounds of formula (ID) :

(ID)

wherein -------, X, Y, Ri, Ry, R3, R4, Rs, Re, Ra, Ry, Re, Rg and Re are as defined for

formula (I).

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

compounds of formula (IE) :
R

R2\ /;

1 R5
!

T\ B %x N (IE)
R, i/\ N W

R4 S
R; ,:' (
0
wherein ------—-, X, Y, Ry, Ry, R3, R4, Rs, Rs, Ry, Rb, R¢, Ry and R, are as defined for

formula (I).
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SNROR RA R b 6 ORC wherein X, Y, Rl, R2, R3,
R4, R5, R6, Ra, Rb, Rc, Rd and Re are as defined for
- - , formula (1). -9- According to a sixth
advant ageous enbodi ment of the invention, preferred
conpounds are conpounds of_dgormula (IF) : . RL RS R2
Y B~- X (IF) Rd NRe R3 N RAR~raR ROCHRb

(ofefal Hotls o M| event h advant ageous enbodi ment of the
con{%nvensgc} on, p?glfpérred conpounds are conpounds of

formula (1G9 R/RL RSRSRZ/

R
I B\/—X I R (IF)
\» :\N/ Rd \N/ e
R
! Rg/ . R,
0O R,
wherein ------- X, Y, Ri, Ra, R3, Ry, Rs, Re, Ra, Re, Re, Rg and Re are as defined for

—_—

formula (I).

According to a seventh advantageous embodiment of the invention, preferred compounds

are compounds of formula (IG) :

(1G)

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

—_—)

formula (I).

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

are compounds of formula (IH) :

(IH)
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Re B ~-XYNR(IG§G a RRNC4R/ R 6 ORC
wherein ------- , X, Y, R, R2, R3, R4, R5, R6, Ra, Rb,
Rc, Rd and Re are as defined for 10 formula (1).
According to an ei ghth advantageous enbodi ment of the
i nvention, preferred conpounds are conpounds of
formul a (I R RB R .\~~e BXYNRa R3NN

C.RA R Rb O
whe]g@n T F\‘?ﬁ YR%“O&%R&%I%‘; \M']‘%, ﬁa,g% oK d anaclifleic ;ége K defined for

forri@h (ned for formla (1). According to a ninth
advant ageous enbodi nent of the invention, preferred

conmpounds are conpounds of fornula (1J) : R. RS
AccBrdingRtora fighh advantqrgrgpus embodiment of the m\(/entl)on preferred COI;\)I’IZPOXndS are

compounds of formula (1J) :

R
P
R Y
L i BY—X )\ (1)
R R
- - /‘\N d™>_ N/ €
] c
R, N X N
R6 l, I' a
R,
wherein ---—----, X, Y, Ry, Rz, R3, Ry, R5, Rs, Ra, Rb, Re, Rg and Re are as defined for

formula (I).

Compounds preferred in accordance with the invention are :

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

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

e 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-(1H-indol-1-yl)-1 ,2,5,6-tetrahydropyridine-3-
carboxamide,

e 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,

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

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

e 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,

e (4)-N-(indol-1-yl)-1-[2-[4-(1-methylpiperidin-4-yl)piperazin-1-yl)]ethyl]piperidine- -

3-carboxamide,
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3 C R4 R6 ' NRa 50 Rb wherein ------- X Y, Ri,

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

defined for fornmula (1). Conpounds preferred in

accordance with the invention are :

N-(1Hindol-l-yl)-1-methyl 312, 5, 6-tetrahydropyridi ne-

3- car boxam de, 10

N %J -(ig d b&yld %Bélgf%g{}&t%ﬁéo%!e)[hy})p%%tra%rll- 1 J‘Yl)‘}pr%p?l']fnﬁgﬁ(ﬂné(-}'
thﬁHé" Hindol-1-yl)-1-nmethyl-1,2,5,6-tetrahydro

pyrl I ne- 3- car boxam de,

oN- (@2, I\B—(lddb]lybhyt) 1- H—(mmhylplmrazlmlmé)mwl1mpe¢1da>nea3tcethoaﬁvlde

dr op r|d|ne carﬁﬂxam

*1- (DN-Gndel hyDakrihdpeerding-3reartiamides) -1 -y1)-1, 2, 5, 6-t

et@“’%r@@?f DS TR P S eperting yesopice
TR) pef i s n@gauiqmuam g8, 1-[2-(pipiditl o weHy] Jipenidte-3-karboxamide

1- (2- hydroxyethyl)-1, 4,5, 6-tetrahydropyri di ne- 3-
ca?%é&%iﬁ?rd]e tert-butyl

‘et §y| §”S| %ég' :—Iﬂ-gf_ﬁ{d@i-l pgg)[g@lﬁfﬁggyylieﬂﬂ}dﬂiﬁiﬁi&%-}:arboxamide

1-¢mdnfickneEe2.hyl amoni un) propyl ]-3-[ (1
H- i ndol - 1- yl am no) car bonyl ] pi peri di ni um

The,h%ééggggrg%lé!géyelmsbrjherss %x18esp N da)c/idzt onos%% ]wﬁ% P Ipgarmaceutlcally
acce!}%z{b:l'é_‘é @gp{)as::l: It the tb ére[fgire(d%oﬁﬁ}ohﬂé_ls'forr?'_aﬂ?ﬁt@éﬂaﬂiﬂr) Bf ®BYvJention.

er 1 dr necar
-yI) 1 (2-piperidin- | -yl- ethyl)
ThelpRsdnt Gnveitioahsethtesp yiso dione -pdocesaftrodwnprparation of compounds of

ndol

forrr(n!lg(I[),4w(hlqhn@qqq9qsp§spg}arad:fqﬁlsgrd )}]il )tlbqtp@f:rgﬂs usefl as starting material a

i(peri di ne- 25 3-carboxam de, -11-
comp\ﬁhﬁd?ﬁndo%ﬂ&(m vy 1

[ 4- (2- hydroxyet hyl)p| pe§ azi N-R,- yl)] propyl ] pi peridi ne-3
car boxam de, ()% /

-yl) butyl] pi peridi ne- 3- cq ng
-yl)-1-allyl pi peridi'ne- 3- xam de, 5 ()-N-(indol-
[ -yl)-1-[4-(pipRridiny | -yy) but-2-en- 1

-yl ] pi peri di ne-3-carbo ?rri de,

, )% N- (i ndol - |

wherein R;, Ry, R3, R4,- Rs and X are as defined for formula (I),
which compound is reacted with diphenylphosphinylhydroxylamine to yield the compound
of formula (III) :

R, NH,
wherein R;, Ry, Rs, Ry, Rs and X are as defined hereinbefore,

which compound: of formula (III) is condensed with a compound of formula (IV) :
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(Ror 9
(-)-N-(indol-l-yl)-1-[2-(piperidin-1-yl)ethyl]piperidi
ne- 3- carboxam de enantionmer 1, (R or S)
(¥)-N-(indol-1-yl)-1-[2-(piperidin-1-yl)ethyl]piperidi
ne- 3- car boxam de enantionerjp2. 10 The enanti oners,

di astereoi soners, N-oxides, and.addition salts with a
pharmaceutically accept ablﬁ acid or base, of the
preferred conpounds form anjintegral part of the

i nvention. The_preserft_inyd tLQthelates also to a
process for the“prepar atyon gﬁa conpounds of fornul a

(1), which process i&;charaCterised i n(fat there is
used as starting materi &> ound of fornula (I1)
c RILRS R BX (Il), RN H R4 wherein R, R2,

R3, R4, R5 and X are as deftwned for fornmula (1), which

wh&BPRURY. RS KL RGAd Yhiehhs defined for formula (I), A; represents a group of
di phenyl phosphi nyl hydroxyl am ne to yield the conp un%
formtlaf oRirnda (CFh) RIS€:- RACEINZ 3 B3 defigegfondpmbya (1) and Z,

wherein R1, , 4 defi ned
repiisris kBB eeet o Biralh Ry pERURRTT) | o7
to Y18 @ ®Rthodhd bf fore@im@anc pattidubar rasecof the ¥ympounti2 of Remula (1) :
21-\V Y IN R A C (1Y),

(/a),

wherein Ry, Ry, R3, R4, Rs, Ra, Ry, Re, Ry, 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.

The compounds of formulae (II) and (IV) afe 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) :



Rd Rb RC wherein Ra, Rb, Re, Rd, Re and Y are as
defined for formula (1), A represents a group of
formula -C(=2)-, -CH2- or -SO2- wherein Z is as
defined for formula (1) and Z, represents a group
sel ected from hydroxy, ethoxy.and nethoxy, 5 to yield
the conpound of forrmula (l/a), a particular case of

t he conpounds of fornula ﬁl) : RLRB R / B"~-XY Ne
R(l/a), \ NaR3\ C 4/ARR0 d R C wherein Ri,
R2, R3, R4, R5, Ra, b, Re, Rd,rRe, X and Y are as
defined hereinbefore and Al ds defined for formul a
(1), the conpounds of flormula (I1/a) (Fékjyi ng the
entirety of the @pnpounds.of~the invention, 10 which
are purified, if necdssary, acdyding to a
conventional purificationgrtechnique, nay be

separ at ed, when desi red, iﬁt? their, different isoners
whesgip acRin Kot Re: & > fo190d  E5raside ‘§%§g]é‘?'é‘l“ "% echni que and
: : ' | i hdes and,
B O 6 Btimed HERIERI B ohfHoind Dttt
phar maceutical |y accept abl €Haci d or base. The
conmpounds of fornulae (I1) | and V) are either
comrercial ly avail abl® or/TE] ifad by 15 conventional
reacti ons of organic sﬁt hesi § wel | E wn to the
person skilled in,the ar;t\ The conpound of fornul a
(1V) in the speci?ilb& se ereg------ represents a
doubl e bond between ‘the carbon &t ons carrying
substituents Rc and Rd, ofRformula (1V/a) : -13- Re YN

whe?gin R., Ry, Re, Y, A and Z; are as defined hereinbefore,

which is treated with potassium carbonate and chloromethyl chloroformate to yield the

compound of formula (VI) :

oY
ZT
=

(VD,

wherein R,, Ry, R, Y, A; and Z; are as defined hereinbefore,
which compound of formula (VI) is subjected to an alkylation reaction in the presence ofa
compound of formula (VII) :
R.—Hal (VII),
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) :
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(IV/a), Rb RC wherein Ra, Ro, R Re, Y, A and Z
are as defined hereinbefore, may especially be

obtai ned starting fromthe conpound of fornmula (V) :
CH3 YNI/RaI" (V), Z~ Al Rb R C 5 wherein Ra,
Ro, R, Y, A and Z, are asdefined hereinbefore,
which is treated with potassi um carbonate and

chl oromet hyl chloroformatg to yield the conpound of
formula (M) : H y NRa (¥), Z-\Ai Rrb RC wherein
Ra, Rb, R ., Y, A d Z, Nare\a}/}s defi ned herei nbefore,
10 whi ch conpound of rfrul™a,VI?) is subjected to an
al kyl ation reaction imqhe presence (Df/by conpound of
formula (M1) : Re.- Ha (VLL), wherein Hal represents
a hal ogen at om and H&el is asS defRned hereinbefore, to
yield the conpound of forﬁul a (I'v/a) as defined

her ei nbefore. 15 The conpoénd of formula (IV) in the

specj fic case ere ~----- e sen doubl e bond
Wheﬁéf‘&?@e b’ﬁﬂgﬁ*t%r?nglzé AE %:Séire??%)({rlgergl&%gftol ‘uents Rd and
mayespB&iall Phbbtained Waking: frord #he compound of formula (VIII) :
Y N R,
’d
| (VIID),

wherein R,, Ry, Rc, 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) :

I]{i Hal
Y N R,
74
| (IX),
L~
Al | Rb
R

wherein R,, Ry, Re, Re, Y, A; 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) :
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Re YN/ Ra (IV/Ib), A Rb RC wherein Ra, Rb, Re, Re,
Y, A and Z are as defined hereinbefore, my
especially be obtained starting fromthe conpound of
formula (M) : Y NRa (MIIl), ZJ\A \ RoRe 5
wherein Ra, Rb, Re, Y, A ang.Z are as defined

herei nbefore, which is subjected to an al kylation
reaction in the presencepof a conmpound of fornula
(M) as defined hereinbgﬁore to yield the conpound of
formula (1 X) : R+ F@I-/XNN Ra

1 X), Z,--- Al Rb RC
wherein Ra, Rb, Re, Rey R

: Y, Y ahd Z, are as defined
hereinbefore and Hal" represents a (//®alide anion,
whi ch conpound of-fornpl a is subjected to parti al
reductlon by reactifdn Wit trRethyIanine and Pt02, to
yield the conpound of Rorqul a (1'V/Ib) as defined

her ei nbef ore. The corrpoun(ﬁ of formula (IV) in the

wheSQB R, FR.C REAZE RMTET & and Y are a§ @pfim@lditentefsiengl e bond,
15 of” fornula IV/ic) : -15-

e
may especially be obtained starting from the compound of formula (X) :

H
Y. N R,
T w

wherein R,, Ry, Re, Rg, Y, A| and Z, are as defined hereinbefore,
which is subjected to the action of a compound of formula (VII) as defined hereinbefore to

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

The compounds of formulae (II), (IV), (V), (VII), (VIII) and (X) are either commercially

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 thelcourse_ of ageing and/or neurodegenerative diseases, and in the palliative

treatment of Parkinson's disease, and for adaptation to stress. . -
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YWINRa (IV/Ic), Zip Al Ro Rd RC wherein Ra, Rb, R
Rd, Re, Y, Ai and Y1 are as defined hereinbefore,
may especially be obtained starting fromthe conpound
of formula (X) : HY/M /Ra ZI \AA Rob RI1 RC 5
wherein Ra, Rb, Rc, Rd, Y, _Ak.and Z1 are as defined
her ei nbefore, which is subjected to the action of a
compound of forrmula (VII) as defined hereinbefore to
yield the conpound of formula (I1V/c) as defined

TheNsre &inh Befeafisn rdli@s G UsHasmaieufied riohip@sitibhy cotpM3ing, as active
h‘%)é (Vil), (MI1l) and ;(f%i are elthelkr@?omrerm albl ¢

ingradiaht, ablleashpnoispapAEl By FerBTWAHIL | SngantiGET Rgergfisomer or N-

r an| synt I r I
oxift AFRRE o7 A d3RRICR A cherbi W b e ey’ SORRIARE apfe base,
aloRhéy iBeahisighttal withoper dri @sre pisimacenticallyt hateptable, esr gron-toxic
power ful tyrosine hydroxylase (TH) inducers. It is
eXCIDHAOTRECTE-yr osi ne hydroxylase is a rate-limting
enzyme which controls particularly the synthesis of
neurotransmtters in central catechol am nergic and
Theojsipamiceatical compositings th@'h?éy obtainedfwithyaeneraly be presepfed én a dosage

15 neur ot mtters | Iat e
fongpﬁcgaqxgm.p 6§e)f Gr ek ws?tﬂﬁgfé?so rﬁfg?gee%néag l%lgf sugposnones
injRHABR! QURInREBIB Yb1AH R arﬂ&hi}oﬂ)@ﬁinﬂﬁlstdﬂe&blﬁﬂﬁ&‘orals tectal,datramuscular
anxi ety, psychoses, depression, stress etc.. By

or pargntaxel rofitet hei r ability to i nduce t yrosi ne
hydr oxyl ase, the conpounds of the invention wll
accordingly be used therapeutically in the treatnent
AmBhg d8er Sissmactutiaflx cempositorsoncterding 20 dfie ievantipni thetchanay be

course of agei ng and/ or neurod
mengipged Mmege e%;gp]a ¥t thege that grreosﬁga%[]erfgrt Io\r/a C;i)lafc’e% Gral (intravenous,

intramuscular or subcutaneous), per- or trans-cutaneous, intravaginal, rectal, nasal,

perlingual, buccal, ocular or respiratory administration.

The pharmaceutical compositions according to the invention for parenteral injections
especially include aqueous and non-aqueous sterile solutions, dispersions, suspensions or

emulsions as well as sterile powders for the reconstitution of injectable solutions or

dispersions.

The pharmaceutical compositions according to the invention for solid oral administration
especially include tablets or dragées, sublingual tablets, sachets, capsules and granules, and
for liquid oral, nasal, 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.
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treatment of Parkinson's di sease, and for adaptation

to stress.... -16- The present invention relates al so

to pharmaceutical conpositions conprising, as active

i ngredient, at |east one conpound of formula (1), an

enanti oner, diastereoi soner.1gr. N oxi de thereof, or an

addition salt thereof with a pharmaceutically

acceptabl.e acid or base, al Oy | ' ' j L
e bRt e ppr e e carPy Sl e g MDA oRbullb Hot imi
it il¥@y-w/xi ¢ 5 excipients or carriers. The

phar maceuti cal conpositions thereby obtained wll

generally be presented in a dosage form for exanple,

t hey, may .t ake. the § . I :
Ampig hsC e, RGOS phBhiABicafy £l uathl PAARR s RRARES there may
be mBMtidAed askmivay of exafplbynd dthonaimplyiegtaal linitatioaydifienisasolvents,

or parenteral route. 10 Angng Hﬂe phar ma ﬁ@tical i
PIESEBYAYYES: t | HHENG BB n UGS | HIREHIANEn FE nayelfjpe  agents,
disigggfa{n&n 60t RNG, A5PEGhAl |¥sdBaRS hdiats, %u@p&?iohabée%tst Qolourants,

parenteral (intravenous, ~ intranuscul ar or
flaveubingd eiieous) , per- or trans-cutaneous, intravaginal,
rectal, nasal, perlingual, buccal, ocular or

respiratory adm nistration. The pharnmaceutica

TheC QRS B8 88 S aAES AEDdifg 16 thd@gé AMENdigit dOtheppdtient, gh@lroute of
injectionS 15 especially include aqueous and

admiomtratiprecths  haemagautisd)| eQmpasitiond usyslerthe grpure and severity of the
._syspensi ons or S] [ |
aisFfF BRE “Pabshapy FPh R ARalient e Bty TheUER nges from
0.1 eigsoa0sined per dikén phasnmaoeuidimaistraiomposi t i ons accor di ng
to the invention for solid oral admnistration
especially include tablets or dragees, sublingua
The1t ARbFhE E @s‘iﬁuft%@ﬁf&iﬁ&en@lsﬁ b @MWt ESnit ARl any?Rag.or
i'qui d-oral, nasal, buccal or ocular adm nistration
especi ally include emul sions, solutions, suspensions,
drops, syru and aerpsol s. The, pharnmaceuti ga .
Thel 5305 BT B0, B, BT0T PORYERATY AP IRl afseaing Lo knovn
profidRf&! athleYvarftBPPRbArlibRSyRld Qyinth&ss imenddimes thavrare useful in
per- or trans-cutaneous adm nistration especially
preparatiandef qoompdunds ofdhe swention. cr eans, oi ntnents, gel s and
patches. - 17 The above-nenti oned pharnmaceuti ca
conpositions illustrate the invention but do not limt
Thd $tructuréyf th@Yeompounds described in the Examples and in the Preparations were

determined in accordance with the usual spectrometric techniques (infrared, nuclear

magnetic resonance, mass spectrometry etc.).

The melting points were determined using a TOTTOLI apparatus (without emergent
column correction). When the compound is in the form of a salt, the melting point

corresponds to that of the compound in salt form.

PREPARATION 1 : O-diphenylphosphinylhydroxylamine

To an aqueous solution of 149.44 g of hydroxylamine hydrochloride (340 ml of water)
there are added a solution of 72.75 g of sodium hydroxide (290 ml of water) and 960 ml of
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Anong the inert, non-toxic, pharnmaceutically
acceptabl e excipients or carriers there may be

nmenti oned, by way of exanple and without inplying any
limtation, diluents, solvents, 5 preservatives,
wetting agents, enulsifiers,gdispersants, binders,
swel ling agents, disintegrants, retardants,

l.ubricants,. absorbepcy a S Lon ion of 180
La-dirans e ey Rgiins Pate e BRERARE)IhifAE Soluion of 180 e
of dﬁﬂfehmh@mm cABride it N25 agef dittane|sghiided fill tahengzawitk miechanical

_the route of admnistration, the pharnmaceutica
stirggyposi ti on used, the nature and severity of the 10

disorders ’ bated WhRabRIYiditoPms which is
ARG R A T SR M SRAFPAAE D, (hi1e pRe i Sloins which
filteR& off@ayd itienotalkerptip ivD0.8 5SHidsvidinirs thydtoxslessoluFiva dt OF Colhsgrixture is

Exanples illustrate the invention but_.do not limjt it.. .
medqhananyy sijed T otaril P BT aIE M SiTey GeRRu e piebiptate s

iddi ERBRIdEPoAcaa7dI Yot tBe kRSuMRed product.
(hmgﬁgg%%%§82§x@%§m@%riousﬁgﬁgparatﬁ%ns yield sJ%thesis
Meliing@oimedii84%€5 that are useful in 15 preparation of

conpounds of the invention. The structures of the
Ek@éﬁﬁ@@ﬁﬂ%”ﬁ@@@%ibed in the Exanples and in the

Prepar at@ons weeg deverm ned in accordance with the

usual spectronetric techniques (infrared, nuclear
Calnelgtedti Slr¥soratite, 0fllss spectrometry etc.). The

mel ting pojnt re erm ned using a TOTTOLI
Fo%ﬁlpar at %d\/1m tssh%\ﬁt ejdrr?r gent 20 col urtm correction).

When the conpound is in the formof a salt, the

p meltin oEnt corresponds to that of the conpound in
m&&ﬁﬁ&eﬁﬂmmel :

O di phenyl phosphi nyl hydroxyl am ne To an aqueous
solution of 149.44.g of hydroxyl am ne hydrochl ori de
To 6 3dpensiomdf Wit &2 § of greend patassinadwdrexidoinyt-p ditres pf PHME there are

f sodi um hydraxjde (290 m of r : 2
sl 5RO A i LRyl Sompound o
Prepf5tion Birf €8 1itRs ¥ DMESTheathfR Inbikiupdisdfeattd@t etwatn 60 and 70°C for

di phenyl phosphinyl chloride in 725 nl_of dioxang.is I £
3 houtel 30 minuteswith messhonieal stergzand dban, vulsthqtriy poyged dptog.S litres o

. miput es Lit : i ind\1.5 litres of

BT, A P 0 OPEsto pand  ts

ethy1le@ier! Bikeotgauic iphase iR Bfiédedtr soditmyduiphatte fiyaled ind theatconcentrated
0C. The m xture_ is nech€n|CMJ

stjrred at fo
under rrduead preTsHFe (HEPHYOBTAPREPR aﬂ‘ﬁé &F‘nd.cyﬁlﬂ ew&@}%ﬁf t §?§8 and then
50/'5(% allows 16.5 g of the expected product to be thained.

C% H% N%
Calculated : 72.70 6.10 21.20
Found : 72.68 6.14 21.17
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dried in vacuo (phosphorus pentoxide) to yield 72.5 g
of the expected product. Meltingpoint 104C El enental
m croanases : 10 C% H% N% Cal culated : 61.80 5.19
6.01 Found : 61.20 5.07 5.72 PREPARATI ON 2:

N- am noi ndol e To a suspensi.gg.of 177.72 g of ground
pot assi um hydroxide in 1.3 litres of DM there are 15

d Qﬁ§° & glngg .and then, all at once, 72.5 ¢
l’&ﬁﬂzﬁ‘%ﬁ 55 S mmomdBnd of Preparation | in

1.3 litres of DM. The thick m xture is heated at

bet ween 60 and 70C for 3 hours 30 nutes wth .
Therofaiablaed aLeging e BRRRCCE PLETEREIEIR & [jtg Shloroindole

litres of ice-cold water. After cooling, the

“m$%%§1§W§a solution is extracted 3 times using 1.5
Meltingpesi o6°@t hyl ether. The organic phase is dried

over sodium sul phate, filtered and then concentrated
Elemegnighscrogngdsétd pressure. Chromat ography on silica

gel (cyq?gpexq@@gethﬁgg 80/ 20 and then 50/50) allows

16.5 t he expected product to be obtai ned.
Calmlkztedngpiﬂtﬂt 43’5C Bl&nent al microanal vses : C% H% N%

25 Cal cu - J12.7 10 21.20 Found : 72.68 6.14
Foupd :17 1}ga§1§lePﬁ;ATl 3: 5- Chl or o- N- ani noi ndol e The

product is obtained according to the procedure of
Preparat|on 2 u5|ng 5-chl oroindol e instead of

Aot Al 1R 3 I-N-amigoindols eent al ni croana ses
C% H% N% Calculated . 57.61 4.23 16.81 Found : 57.51

The progiuc]t 1$ o§ta1ned according to the procedure of Preparation 2, using 3-methylindole

instead of indole.

PREPARATION 5 : 2,3-Dimethyl-N-aminoindole

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

indole instead of indole.

PREPARATION 6 : N-aminoindoline

Step A : 1-Nitrosoindoline

To a solution, cooled to 0°C, of 4 g of indoline in 100 ml of 50 % aqueous acetic acid there
is added, dropwise, a solution of 2.32 g of NaNO; in 50 ml of water; the solution is then
stirred for 30 minutes at 0°C. The suspension is then made alkaline by adding 190 ml of
20 % aqueous sodium hydroxide solution and is then extracted three times with ethyl
acetate. The combined organic phases are dried over sodium sulphate, filtered and then

evaporated. 4.92 g of the expected product are obtained.
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PREPARATI ON 4: 3- Met hyl - N-am noi ndol e 10 The product
is obtained according to the procedure of Preparation
2, using 3-nethylindole instead of indole.
PREPARATI ON 5: 2, 3- Di met hyl - N-ani noi ndol e The product
IS obtained according to thegprocedure of Preparation
P’RElFJ’SIRR‘gIJ'I 20\|3 di met hyl - indol e instead of indole. 15
6: N-am noi ndol i ne Step A :

Elere ﬁ'ﬂ%%q%é‘gﬁ ne To a sol ution, cooIoed to OC, of 4 g
of indoldpe i IHWO mWupf 50 % aqueous acetic acid
there is added, dropvvl se, a solution of 2.32 g of

Calidned - |r6453§m 4 wdBH: the solution is then stirred

0 e suspension is then nmade
Fo”"(f%kal i ne By a?d%ng ?506-61 of 20 20 % aqueous sodi um

hydr oxi de solution and is then extracted three tines
with ethyl acetate. The conbi ned organi c phases are
Step)Bi :Vrapyiseindefinte,m sul phate, filtered and then
evaporated. 4.92 g of the expected product are
4 go&( @lng grfpolt\{mi oG8R A bboveSAE disBivelt iR of a mixture of diethyl
m'croanal’'vses & - ---------------- C% H% N% Cal cul at ed
ether/dbehl @brathade 88/ 181andRbempoured dropwi. i8> 4 8oletios oftl épg Bf LiAlH4

lM;frtgl-) 21’5% g-gi Qg@Jd ot Of {oge.’t -Crggﬁ? 4 qg?cgtoﬁﬁp&ttﬁgqy Stirred for
3 h&&?%"t/ﬂﬁ&{&ho{e Pd@@r@e a§c5/tﬂe'§1 ary piIhen vesr ad ailopmilSe% sodium

Into a so 4 g of LiA H4 1MEt20(36 n) at
hydéideAbaletioradud mlg:nf b6 ndoofhwvater axe, added stevdlyt iThe algmingjng salts are

et pve rteg felygneith icBlorPMEnaRD o TREL i Sore #ih evaporated
off hﬂ&rr Qxduded prRisslire.arhromdioghphy bn5ilida gef (cselobexarkliahiviether : 7/3)
ow The alumniumsalts are  fjiltered off over

Y.
allo@s@m 9 & of thewwrperiedwiorudite e iselatask indbetormd apipsangs|Oflent s

Inﬁ%;e% chg evapor at ed

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

Step A : 3-(Methoxycarbonyl)-1-methylpyridinium iodide

10 g of methyl nicotinate are dissolved in 5.2 ml of methyl iodide and then the reaction
mixture is heated at 60°C for 24 hours protected from light. The residue is purified by flash
chromatography on silica gel (CH,Cl/CH30H : 9/1 and then 85/15), allowing 13.46 g of

the expected product to be isolated.

Step B : Methyl 1-methyl-1,4,5,6-tetrahydropyridine-3-carboxylate

4 g of the compound of Step A above, diluted with 100 ml of absolute methanol, are

o hydrogenated at atmospheric pressure for 20 hours.at-20°C in the presence of 4 ml of

25

triethylamine and 800 mg of 10 % Pd/C. After filtering off the catalyst over Celite and
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of f under reduced pressure. Chromatography on silica
gel (cycl ohexane/diethyl ether : 7/3) allows 2.9 g of
the expected product to be isolated in the formof an
orange oil. Infrared (Vem 1) 15 3335 (VN-H); 3046;
3025 (v =C-H); 2954; 2844 (\1CH); 1605 (v C=C); 1478
(4 5C-H). PREPARATI ON 7: Met hyl

Iy I
washglogtee” it gcRatofl ARDSIEAPS LR PEAORY AL Siclds 1 vellow
residdk. Q"h@freﬂﬂﬁéﬁw caéfaldy Iwaah@i three tﬂine&with@histllhdﬁhethyﬂi ethdr and then,
nmet hyl 1 odi de and then the Cgeat ed
afteg evaporatingofbthe gplyent ’61"6‘?‘6’6{2&3 & (?rPfeIllP&'rﬁl ar?ﬁsé’ F&&i due
is purified by flash 20 chromatography on silica ge
(CH2C12/CH3OH : 9/1 and then 85/15), allow ng 13.46 ¢
PRBPARATEI@N 8e2-Mbthylatimtolinamiee i sol at ed. Step B
Met hyl 1-nethyl-1,4,5, 6-t
etrahydropyri di ne-3-carboxylate 4 g of the conpound of
Theﬁéﬁﬂuﬁ AbomBinediatdr8hgot the f0cedur®bf Pogeiration 6, using 2-methyl-
thanol, are hydrogenated at atmospheric pressure
indéline ingeddoafrindolige. - 20C i n t he presence of 4 m of 25
triethylamne' and 800 ng of 10 % Pd/ C. After
filtering off the catal yst over Celite and -21-
PRIPARAPIONW CRFMdrb-Mantiasiadple the filtrate is
evaporated in vacuo and yields a yellow residue. The
residue is carefully washed three tines with distilled
he %r%zigéélls Sbﬁﬁ{ed%@%rg&%ﬂo th(,aF)ltO%Edlﬁt\! B3P PfPhtdtidn ¥, lusihpS-fluoroindole
I'n vacuo .I5 g of a yellow oil are isolated.
insteiREGIRAGIEON 8: 2- Met hyl - 1-i ndol i nami ne 5 The product
is obt ai ned according to the procedure of Preparation
6, using 2-nmethyl- indoline instead of indoline.

Pd?ﬁ%@ﬂﬂ%ﬁt&h#_&%ﬂ:d\hﬁmmmol e The product is
ed according to the procedure of Preparation 2,

usi ng 5- quoroindoIe i nst ead of indole 10

PREEA dth Br QIHE5-methoxy-
Thg proguetis (gslalgcdcg?cg’lr&r\]{gé ‘%{%gi (%fg%lgg Igafr Pr epar aitil%eonme oxY

inddle ikkt¢ddDbindoré.hoxy- i ndol e i nstead of i ndol e.
PREPARATI ON 11 : Ethyl 1-allyl piperidine-3-carboxyl ate
2 g of ethyl piperidine-3-carboxylate are added to 1.6

PREP%R&H(XN ltir:qf@hQFl-aﬂV%iﬁMné@-dﬁrb@f\'late

2 g of ethyl piperidine-3-carboxylate are added to 1.6 g of allyl bromide, and then 13 ml of
benzene are added. 1.08 g of sodium carbonate are added and the reaction mixture is
stirred overnight af 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.

Thoiting (8 x 107 bar) : 80-85°C

3078 (v=C-H) ; 2980 ; 2941 ; 2866 (v C-H) ; 2791(vN-CH;) ; 1733 (vC=0) ;

1644 (vC=C) ; 1468 ; 1453 (8C-H) ; 1368 (VC-N) ; 1223 ; 1182 (vC-0).
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15 benzene are added. 1.08 g of sodium carbonate are
added and the reaction mxture is stirred overnight
at the reflux of benzene. The reaction m xture is
filtered and then evaporated under reduced pressure.
Purification by distillatiqpousing a glass oven allows
1.53 g of the expected product to be isol ated.
PREPXH—ALTI%}PG iﬂ(‘) l2 barg 80d’18n5% 28 I %%AREED (ven_i)
2791(VN-CH2) ; 1733 (v C—O) ;1644 (v C=C) ; 1468 ;
1453 (8C-H) ; 1368 (WN) 1223 ; 1182 (vC- O . -22-
3 gRFﬁE}?M}F&Aﬂ‘pmdme3 caftoprylate, 4 ml of aqueous formaldehyde, 300 mg of 10 %

o8N] BB R TAPAOBAPL G o gl or s )

at 2620 13 etiee A 18D il @Eing bfflife Yatalyet dvealldlite and wishiigawitlals0 mi of
acetic acid are pl aced under an atnosphere of hy

ethanel, gharsglutien isyeperated ppdergigiuced mr?SéPrefamdtséPlﬂﬁgn&ﬁd‘V tPigue. The
resﬁ%q%l gl?l.& c?\é\ﬁ{h r?%luk(ﬁfe AP MaRAVRG: g/i)harﬁptﬂg pqulS @djusted to 9 by

he sol'ution I s evaporat under reduced
addipgerBus K,006 Afted s@amnomdfyhar ts0 ghases,Tthe aqu@zusml‘@s& ts extracted

diluted with a m xture of toluepe/wa 1/
tvigsiith talPRe e PSABICRhaScs P 08 DiovelsF decEfver NSO and
yield %ﬁ@hﬁ% gﬂmperd thQ)lEtY}PatlBH %ﬁ@@r redted PRLSRE T iddADR ¢l ST the expected

extrac twce wth toluene. The organic phases are
prodvashed with water, dried over Na2SO4 and yield a

oil,. Di t| | lati on under reduced
L@g&@%’ f(g &b:jg'd@ 428 del ‘g)he expected 10 product.
Boi ling point : 105-110C (P = 20 nmmHg) PREPARATI ON 13
Et hyI 1 prop Ip| per i d| ne- 3dcarbox Iatle 2 g of ethyl
P R l 3 % G

1- brormpropane and then 13 m  of benzene are added.
1.08 g of sodium carbonate are added and the reaction
2 g 6f thylr sipéridinel3- catbolxylad: 2w eddeidghtl .Geg of h(brmtbprgp(amf and then 13 ml

benzene. The, reacti xt ur dt
S T et e U T el D e
stirfli S(Welnlugﬂt' Nt (PLSC kdFix2o0 bRSenlY The 3LAHYR mixterd § fftedelleand then

expected pro t to be isolated. PREPARATI ON 14:
evaprttey|under reduced pressure Purification by distillation using a glass oven allows

1,5%5% f?‘é?@@%rhéw?ggo RE1S3 '\?g?d:]etrahydropyrl di ne- 3-

1,2,5,6-tetrahydropyridi ne- 3-carboxyl ate
PREPARATION 14 : Methyl 1-(2-hydroxyethyl)-1,2,5.6-tetrahydropyridine-3-

carboxylate

Step A : Methyl 1,2,5,6-tetrahydropyridine-3-carboxylate

7 g of arecoline hydrobromide are dissolved in 20 ml of water, and then the solution is
made alkaline by adding 5.13 g of potassium carbonate followed by saturation with NaCl.

The aqueous phase is extracted three times with ether. The combined organic phases are

‘dried over sodium sulphate, filtered and then evaporated until a weight of 4.7 g of a

colourless oil is obtainéd. The oil is diluted with 33 ml of anhydrous toluene, and then

3.92 ml of 1-chloroethyl chloroformate are added. A precipitate forms and the mixture is
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7 g of arecoline hydrobrom de are dissolved in 20 m
of water, and then the solution is nade al kaline by
addi ng 5.13 g of potassium carbonate foll owed by
saturation with NaC. The aqueous phase is extracted
three tinmes with ether. The 5ganbi ned organi c phases
are dried over sodium sul phate, fi I ter ed and then

hea%\é%%gé%gggﬂﬁ hugﬂéﬁs h—%ht i fed{%f:qijei fﬁlwrs Cf&ao%#hensfﬁe organic
pha F é@“ﬁtﬁlwm%ydﬁﬁﬁloﬂa%ld BlftdnMhe dfudous I't)hﬁ)ie‘ilgEiat&’elcted once

oro orrmte are added. A precipitate forns and _th
w1tlnnet>htu rTé1e|csmb2®d drgattie uhmeamc@mi oxer $agéum éﬂlph&teoﬁltefed and then

b B UL S 4 2 DR s

ther$ P& i@ Tor RNRUAN UIE}@UﬁaeﬂhHﬁﬂ €is ievapothted Cdfﬁ dnd)et”rcleduwdt pressure, and
ether. The conbi ned organi c_phases are dried,

3.8 gonfi methglul Bi%a-tetrahy dropyrédinerAarbeg pateckseshlerd " Sffipeined. The
t a I riaimne-s-
expﬁéit?(ﬁ a%rgii@crte %t%gleghﬁ% rcﬁs?eﬂﬂx%e éﬁ? rﬁgtﬁ LtFQ 5B- tgﬁ_’ Hiﬁd dMyridine-3

O u I‘ S
carlﬁfﬁdyhﬁfn dtydrcﬁzhmmlporrat\mleroﬁrﬁd tthete rm&rkﬂmgl adiclipe ebss uadél,ngap@tassmm

cartaonztesursu agtit aﬁtae%ﬁmvaﬂn%ateam pokyedivg Ayarde i griggdoout and

F bkt has
oS L A S SRS o Bttty By s

 drieclasveo xydiamesutphdteo ﬁhbmdladé than evaperatedrntil ﬁ@qofn@meﬁgected product

al kal i.ne by addi ng potassium carbonate until a pH of
are? t“‘V’é"dachi eved. Saturation with sodiumchloride is
carried out and 10 then the aqueous phase is extracted
three tines W|th et her ; the con‘oldned orgam c phases

evaporat ed unt|I 3 g of the expect ed product are
obtai ned. Step B : Methyl
To - doRutfondsfoxyetghpf )helccﬁn@uﬁdtoétmqhy@dalmpwimdlmmlwfmhmus 1,4-

IateToa | .ut|on 77g fthe 0 nd,. of
dloaaanattbvs reradde rﬁ 258 rmgﬂa%la oﬂ-‘atei%/? liaatiaiy é?‘@geo and then
900411 So Bt e G he fre RELASRIXHIFE (iéiféiﬁﬁé& QverghtOvieH stirring and is
SOdI um 1 odi de and then 900 | of bronoethanol. The

them @antantnatedt wtdﬂ:r gedused girpssuesd Theeresidyatis viplcan 8P jipryaig, and the
aqur,%tgi %&e ’is§xt}ﬁ‘§%‘ﬂ egé hith% yllI Qge%te & %ﬁc%%gmggde Ml@ RhetEQ?are dried

a er

ovek o8| @ﬁ%ﬁﬁitet Wlt@fbd\/\hﬂd‘l tlféfnhWapafaﬁdataﬂilowTﬁ@ ICZSIT‘gI ofethe expected
organi ¢ phases are dried over sodi um sul phate,

Prodlilqtttfeb@tﬁobmﬁl then evaporated, allowing 1.75 g of the

I te?_ 20 product to be i sol ated. Infrared (vemii)
I O 1. 2980 2815 (v C.H): 1710 (v C=0): 1656
3398\ OER); 2950, 2815 (v C-H); 1710 (v C=0); 1656 (v C=C).

PREPARATION 15 : Methyl 1-(2-{[fert-butyl(dimethyDsilylloxy}ethyl)-1,2,5.6-

tetrahydropyridine-3-carboxylate

To a solution of 1.5 g of the compound of Preparation 14 in 15 ml of pyridine there are

added 2.08 g of tert-butyldimethylsilyl chloride.  The solution is stirred overnight at

. ambient temperature. The solid obtained is dissolved in dichloromethane and then washed

“with.a-pH 11 solution of sodium .carbonate; the aqueous phase is extracted with .
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PREPARATI ON 15: Met hyl
1-(2-{ftert-butyl (di nethyl)silylloxy}ethyl)-1,2,5, 6-
t et rahydr opyri di ne- 3-car boxyl ate 25 To a solution of
1.5 g of the conmpound of Preparation 14 in 15 nm of
pyridine there are added 2598 g of

tert- butyldinethylsilyl chloride The sol ution Js

R T BB s G008 5 e, e

and WARhedvapdtdidd aurdet réduczel pﬁebﬂiﬁe OFlaﬁbdtanatbgrd]xhyaba silica gel
t he aquéous phase is extracted

(Cymf@hamﬂ/bn@Ehaﬁé and then2dhisllqea 1ot @afﬁhe egsﬂ%%%ispraﬁ%cta? pgifolated.
I over, sodi um sul phate, filtered and then evaporated
Infr@rgdd¥erribduced pressure. Flash chromat ography on silica
20598b920k 058 ArexPNay fERL-D) 3l dhsandAdyen 2/1) allows 1.9
g of e expected product to be isolated. Infrared
(vcm_j) 1 5 2951; 2929; 2856 (v G H); 1716 (v C=O;
PREP ON 16,

1t S5 v FHroet =5 gy ar opyT T ar ne- 3-
car boxyl ate TQaﬂ,@wgl on of 1. 94 g of the conmpound of
Step A of Preparation 14 in 27 m of anhydr ous

1, 4-di oxane there are added 2.03 of sodi um i odi de,

@para@orP14 in 27 ml of anhydrous

To stogu et %f ﬁsgﬁ% noelt%acrop{mﬁ'{l&e??%kgp ﬁﬁp rRact] on lrﬁ xture is Y

1, 4-81dxaﬁfet11eﬂ:\/zeé At 2. 63 gtoli sodiamml indidef4.3igmf andinmpergbartate and 1.45 g
reacti on m x

|t d
of 2 eI SHECHEHET 1o TH FeepUEmdu S sted Sepriishi: the refluxof
dlo%:‘fl ,hfrﬁidtl@rr% SH¥nCmixte 15 Qﬁ'éndﬁﬁer%ﬂ ah@kBf3ed vithNdichloromethane. The

onet ane, washed with a pH 10 sol ution of
filtrateds uﬂapomtbcb rmdee rediced gresswe. Nee2®eidue iy taken up imdihlgsemethane,

\Y; at e red d pressur.e. r n
B B T
evag&al*éﬁ dnﬁ@fl @Hﬁ&d reésuad. @ﬂnﬁb!ﬂﬂ‘m*ﬁsing 29485 o2& 6ll¢wC84§ mg of the

vN- CH3) 12 (vC=0); 1657 (vC=C). PREPARATI ON
expgcted m@dhguto be 1solated

ydroxyethyl)-1, 4,5, 6-tetrahydropyridi ne- 3-
bq%%éé? et ate 20 Step A :

2942; 0&r W %ygtJBYMN@f@mimwcam)o ag5) pyCi=d).ni um

br omi 10°g of methyl nicotinate are dissolved in 5.2
m of 2-bronpet hanol and then the reaction mnmixture is

P ; q CH or f' f?nudrox%eﬁng'?)ci 5% J ECQFQH\JdQRISVPIJ h@-S-

carboxylate

Step A : 1-(2-Hydroxyethyl)-3-(methoxycarbonyl)pyridinium bromide

10 g of methyl nicotinate are dissolved in 5.2 ml of 2-bromoethanol and then the reaction
mixture is heated at 60°C for 24 hours protected from light. The residue is purified by flash
chromatography on silica gel (CH2Cl/CH30H : 9/1 and then 85/15), allowing 13.46 g of

the expected product to be isolated.



10

15

20

25

chr omat ography on silica gel (CH2C12/CH3OH : 9/1 and

then 85/15), allowing 13.46 g of the expected product

to be isolated. 25 Meltingpoint: 90C -25- El enental

m croanases ---------------- C% H% N% Cal cul ated :

41.24 4.61 5.34 Calcul ated,# H20: 38.59 5.04 5.00 5

Found : 37.99 5.01 4.83 Step B : Mt hyl

1- (2- hydroxyethyl)-1, 4,5, 6-tetrahydropyri di ne-3-car box
Elergrialanitrooqalisesut i on of 4 g of the conpound of Step A

above in 100 m-of npeetifieg MOH there are added

2.73 m of triethylam ne and 400 ng of 10 % Pd/C. The
Caleilxtedr e is degdsgdd4.Giwi cé.3¥n vacuo and pl aced under

hydr qgep. . The r ti mxture is stirred for 18 hours
Caleglgfedd H:0 ¢ hon $rPt Srdd oddl Cel ito (eluting with
Fout#i2C12) . The sghubi gpii s gwapor ated under reduced

pressure. The residue is taken up in 100 m of diethyl

ether and water; the aqueous phase is extracted twce
y L n A o Cocimu 1 s b 0GRS R

15 C% H% N% Calcul ated : 58.36 8.16 7.56 FEound :
57.65 8.41 7.38 PREPARATI

To 5 sqlpgonip e L8R RPRALISLE 4 BOBE HEL ALY BF 5y PR there
are g?cfegr?%(%laéfetri%%-lraﬁ%iﬁe SR Wob 9Rg 9F lg o PFCt TR ARXMAURMegassed

I Préparation 20 m of ‘anhydrous
twiddi i hhaooamdtflared unter teydeogenalittextaction migtture is stirtagd fapd hBours and

s o e PRI 26 Bl lporER AR cces
pressGP At {dGe Mk dNENin2DOT! offiethill Eheraing vadisethe aybieous phase is

organic phase is diluted with dichloronethane. The
extracied buise phithstherj andd I geof b expgctad Ripgyet are obtained.

M_e_lg%g?ﬁ%pg?gaane. The conbi ned organi ¢ phases are dried

C% H% N%
Calculated : 58.36 8.16 7.56
Found : 57.65 841 7.38

PREPARATION 18 : Methyl 1-[(2-dimethylamino)ethyl]-1,4,5.6-tetrahydropyridine-
3-carboxylate

To a solution of 2 g of the compound of Preparation 17 in 20 ml of anhydrous
dichloromethane there are added 2 ml of triethylamine and then 1.1 ml of mesyl chloride at
0°C. The reaction mixture is stirred for 30 minutes at ambient temperature and then 20 ml
of water are added; the organic phase is diluted with dichloromethane. The aqueous phase
is extracted twice with dichloromethane. The combined organic phases are dried over

Na,SOy, filtered and then evaporated under reduced pressure. The residue is taken up in

* = 20 ml of acetonitrile, and then 12.5 ml of 2M dimethylamine in MeOH are added. The

. .reaction mixture is stirred for 15 hours at ambient temperature and then for 2 hours at

50°C. The reaction mixture is concentrated under reduced pressure, taken up in
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25 Na2SO4, filtered and then evaporated under reduced
pressure. The residue is taken up in 20 m of
acetonitrile, and then 12.5 mM of 2Mdinethyl amne in
MeOH are added. The reaction mxture is stirred for
15 hours at anbi ent tenperabgre and then for 2 hours
at. 50C. The reaction mxture is concentrated .. under

. ,reduced pressure, t.ake in,.- g h
e GERER P RS pHALER I Py RO R P e e
solufigh.UTRS %g%%has‘éoﬂsLk!rid@lnoveTHQaZS()g,aﬁltereﬂhﬁﬁleth'eﬁ édmpedted under
over Na2 , Tiltered and then_evaporated ngﬁr
%i"é t ed

reducedi prsssirg o winge! 42 lod e fxpactadpigdust to g 1
I gggguct to be isolated. Infrared (vemi) . 5 2961;
Infrgrg& 8V H) . 2771 (VN-CH3): 1678 (vC=0); 1617 (vC=C).
296?3%‘3@?6}3@\' A oBe); 1678 (vC=0); 1617 (vC=C).

1-1t2-(di met hyl am no) et hyl | pi peri di ne- 3- car boxyl at e
3.51 g of 2-dinethylam noethyl chloride are dissol ved
. h et i

i odi de, followed by 5.16 g of ethyl
pi peri di ne- 3-carboxyl ate, The rea%{jon m xture |s

) yl at ¢ . :

3.5Ir g of dxdbmethylanpnogibylreblorisiedse dissrined Hed Qb 05 aahydrous 1,4-dioxane
VDOt &0, ] &shiegidestollowed
T
by 3.h&p ofiettty] pieridateeticarbattylate cHheoreacteonswixiticds refitxed for 20 hours

organi c_phase is dried gver sodi um sul ph and, t he .
and e 4B IBEPPIFIC] VB SETEY PRSTET TR (g gy ken wp in
eth;ﬂg I, Sdehek 'gg& (2Bn ST vt 2R heaUsith SHthaWa s3didin ehlofidé Sifution. The

xpect product to be isolated. 15 Boiling point =
org@@Cpldse xs dB¢dl oberspdiunn fulphasel and/hen/eyvaporatgd undomeeduced pressure.

Puri%%t%n.( l\)/y gﬁﬁ%@‘? 0 %gia:%_%%%ny%l?o%gs gX P:gQ)f; thé‘é:@éec(egi product to be

isoldted.2- (4- nor phol i nyl ) et hyl | pi peri di ne- 3-carboxyl ate 2.0
of the conpound, of Preparation 36 and 2.3 m of

Boilireg patieyl + 8°Gf2x df0s8&@ved in 15 nl 20 of 70 % et hanol .

I The(reaﬁt,i on mxture is stirred at anbient tenperature

Infrgrg ($g-ours. The solution is then concentrated and

2943UPsseaueN hycimkenssp NICRY, M30qh ckohl ieser@Chdne. The
organi ¢ phase i's then washed several tines with water,
dried over Na2SO4, filtered and then concentrat ed.

2.0 g of the compound of Preparation 36 and 2.3 ml of morpholine are dissolved in 15 ml
of 70 % ethanol. The reaction mixture is stirred at ambient temperdture for 96 hours. The
solution is then concentrated and subsequently taken up in 30 ml of dichloromethane. The

organic phase is then washed several times with water, dried over Na,S0;,, filtered and

" then concentrated. Chromatography on silica gel (CH,Cl/MeOH : 9/1) allows 2.3 g of the

expected product to be isolated.

" 2943, 2854, 2810 (VC-H), 1739 (VC=0 ester), 1449 (5C-H), 1372 (vC-N), 1117 (VC-0-C).
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25 Infrared (vem/) . 2943, 2854, 2810 (iGH), 1729
(-C=O ester), 1449 (X-H), 1372 (iiGN, 1117 (WO Q).
-27- PREPARATI ON 21 Et hyl

1-12- (1- pi peridyl)ethvll pi peridi ne-3-carboxvl ate The
product is obtained accordi.pg.to the procedure of

Pr epar ation 20, using piperidine instead of

PREPA&A Lfﬂ‘im %B%th& S{B‘e‘r’. i3 M 14420

o y LTIJI

(WO) PREPARATI ()\I 22 Et hyI
1-12-(4-met hyl -1 -pi erazmyl)ethyllegperldlneé&
ThecproBustyis abeaimask agsoading fo ithe Bocedure @T Feeriefify2{o g piperidine
Preparation 20, using N nethyl -
mStggcp%r%g&fpﬁe%enst ead of norpholine. 10 Infrared
Inﬁ(zﬂéd(ym_l)) 2939, 2799 (WH), 1731 (vC-O ester), 1452
(8CGH), 1373 é PREPARATI ON 23:
2939, {&i9f(4C(IZA Hy 66%&@%) 145 @Erldéulﬁﬂ |( &14\94 §183, 1154 (\C-0).
pi peridi ne- 3-carboxvl ate The product is obtained
according to the procedure of Preparation 20, using

PREBARMUTION 221 E dvhid) L1pipie Fesli eritlivle e
=Y . 3235 (VO H), 2940, 2810 (WH),
1730 (WO est carboxydate (8C-H), 1371 (WN), 1222

(vCG-O). PREPARATION 24 Et hyl
1-12-(1-pyrrolidinyl)ethvllpiperidine-3-carboxvlate 20
TheTp@dpetod wbtainel adbalingdo slwc prodedige tof Rrepargtiasc 2@ isingoN-methyl-
Prepar at i n 20, using pyrrolidine instead of
plPWI%H}SFeﬁ of morpholing (vem.i) . 2942, 2782 (WH), 1732
ter), 1452 (8C-H), 1371 (WN), 1226 (vCO.
Inﬁg}zlegg PARATI ON 25 : Ethyl 1-f 2-(1-azepanyl)ethyll
2939) pBI9 QCNR}, 378 Ay 0% Pl eates), THE @GCoHY B 78 $vCYai ned
according to the procedure of Preparation 20, using

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=O0 ester), 1451 (8C-H), 1371 (vC-N),
1222 (vC-0).

PREPARATION 24 : Ethyl 1-]2-(1-pyrrolidinyl)ethyl]piperidine-3-carboxylate

The product is obtained according to the procedure of Preparation 20, using pyrrolidine

instead of morpholine.

2942, 2782 (VC-H), 1732 (VC=0 ester), 1452 (8C-H), 1371 (VC-N), 1226 (vC-0).
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hexanet hyl enei m ne i nstead of norpholine. Infrared
(vemd . 5 2925, 2853, 2810 (WH), 1733 (-C=0O ester),
1450 (8C-H), 1370 (ICGN), 1225 (vC-O. PREPARATION
26: Et hyl

1-12- (4- phenyl -1 - pi per azi nylpget hyl | pi peri di ne- 3-
carboxyl ate The product is obtained according to the

Eﬁt&ﬁdﬁﬁagzptﬁ PL-f2-( Chzeépanylieth e PIARIES-carbox i)
© 2942, 2817 (vVC-H), 1731 (tC=0 ester), 1600 ((v C=C),
1502, 1451 (vC-H). PREPARATION 27: . .

The) _arodyci - (5 pﬂ(ah\‘/qlﬂgg )"étcﬂa"ﬁoitﬁerﬂi‘%i pacotugs, ol HERYFELCY, 4 using

hex%@%ﬁegﬁﬁ%@ﬁg%ﬁgop&o%h%ﬁﬁé.at' on 18 is dissolved in 30

rous THE and then the solution is cool ed

toluene) are 15 then slowy ad syringe.. .Th
2925 0p435 Shi 0 e Hbrl 7301 ol eaieh. G000 e w0 VBE vy T254C-0)
hours, a further 2.5 m of the D BAL-H solution are
added to the m xture. After reacting for 3 hours at
PREEQQA’llllli)NizgofEﬂwt BIZ-atb-ahgtiddel i m:hanio ind) et ipettidine-3-s
then allowed to cope back up to ambient tenperature.
The sol ution €arRexyatextracted with two 50 n
guantities of CH2Cl2 and then washed with saturated
NaCl solution. After drying over 20 Na2SO4 and )
Thec prodectt isathitaiged a¢rordingde tthel ppacodwretofi Rreptratiomal, usiag i4sphenyl-

. used without further purification in further steps.
piperggne %&i@w@&@gfﬂ- 5- Chl oro- N-ani noi ndoline Step A
Infrared AGEhyl indoline 23 m of acetic anhydride are added
“Tdropwse to 5 g of indoline, whilst maintaining the
29420806 (3Culll 1681 { WE=@iesten)y €664 (0 C=ThHel A2 &t e(i(sH).

refluxed for 4 hours, with stirring, and is 5 then
evapor at ed under reduced pressure. Flash

PREWWH@H@NQﬂh)1-EE(ISPi@eﬁazﬂ&hx_(]Qyzghﬂhfbxﬁaﬁr‘bald’a@% ;
en pure AC alTows 6.4 g of the expected
product to be isolated. Step B : 5-Chloroindoline 3.84
of. .SCRCl 2 a . i '
i B
the Galullomn is eddler ) o80°de 2.5 AmMaif tassoputioai il DEAL b (M inttobigne) are

is stirred .
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
Na,SO4 and concentrating, the expected product is obtained and is used without further

purification in further steps.
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10 at anbient tenperature for one hour. The suspension
is diluted with dichloronethane and with water. The
organi ¢ phase is extracted and then washed with 20 %
aqueous sodi um hydroxide sol ution. The organic phase
is dried over sodium sul phat,g, filtered and then
evapor at ed under reduced préssure. The residue is
taken up |n110 m of absol ute et hanol and refl uxed
£ N 28 ;3 5rChl : adolingg 1 of 37 % HA are
added and the solutlon i s 15 then stirred under reflux
for 3 hours 30 m nutes. The ethanol is evaporated off
SteplAddrAcdriliiidotile pr essure, and the aqueous phase is then
diluted with 50 mMl of water, extracted with ether and
then made al kal i ne using 20 % aqueous sodi um hydr oxi de

23 E«Pbﬁ%&:éﬂe mﬁy&l&a%%@ed RFsvasd fo $%t sfoiatiSlche, WiRSt fnalfRsining the
et her.” The conbi ned organi c phases are dried over

tempcrdﬁum‘mﬁlhlle pmattec; af 07. {ldeanixtire i 1e8pxes, 5 drhauey Wilygiring, and is

ool SRR PR B LR B bl s

AcCRXReP4 8¢ BERPURtAIOEDallows o4 at dfdhe Stpepte€product to be isolated.
5-Chloro-1-nitrosoi ndoline To a solution, cooled to

OE, of 3.53 g of the conpound of Step B above in 70 m
of, . e acetic acid there is added, dropw se,
Ste ?”’%H’?"Ssg g of NaNC2 in 35 i of 25 water;

the solution is then stirred for 30 minutes at 0C. The

m xture i s the de al kal ] 20 %
18%@&@:%3%%%%@% L BRG S Birolifignias Gipanor Be dmptind of
Stef%%)@ g‘pl’;d"r‘hFSf cﬁﬁon {ett®iotd A ®hil predpRbtBrms] Mhich is stirred

organi c ases are dried over sodi um
at asibieni adneperatiiel foe Ded hauld The enspenap@ nsaﬂxéuedmdé rdi¢ldergmethane and

w1tlg réveasez g{lﬁe 812;!a|m'%\é\ﬂ)tﬁg?] z{%te%f 4 %gr? éfagl%de g’ltfl pi'OQ% e&% sodium

hydésk&de solutiom. -The ongamc phas&l% {ied\bverGiduh a;hkp(date ﬁﬁeﬁﬂ and then
3.86 15.34 Foun 53.86 4,41 15.45 Ste
evaporaiel andenedvged drassaie: fBe 1esidueds iaken 4pdh IQP mafef fhgolyte ethanol

and rréfé'\lg){;e'é dgpl di3sdtltid is RBRBELLYS nfldF8Y % H1QldrE AkiEd@hd thesolution 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 %
aqueous acetic acid there is added, dropwise, a solution of 1.59 g of NaNO; in 35 ml of
water; the solution is then stirred for 30 minutes.at 0°C. The mixture is then made_al_kaline

by adding 130 ml of 20 % aqueous sodium hydroxide solution and is then extracted three
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ether for 45 mnutes and is then stirred overnight at
anbi ent tenperature. 2 g of the conpound of Step C
above are dissolved in 6 m of anhydrous THE and then
diluted with 14 m of anhydrous ether. The sol ution
t hereby obtained is added dr3cbovv| se to the solution of
Li AAH4 at OC. The solution isS stirred for three hours
at 0C, and then 0.5 n_ of water, 15 1.5 m of 15 %
timgg wadeshglorretats- niker exmbiged graanicophassriats. drisd ovar spdtugh sulphate,
h I
fingE AEhGY S e WOEL LA PR AT SR B expected
prodedth@bejsolalde sol uti on i s evaporated under reduced

ressure. Flash chromatography on silica gel
Meﬁ e>‘§3n¢/ AcOEt : 85/15 and then 8/2 to 7/3) allows

Ele%e,ztag,,&fmg _%Sgg(pect ed product to be isolated. 20

rting poin 30C Elenental mcroanalyses : C% H%

o6 - Cat Pt ool % 56,1965 & 36, 16. 61 Fouad . 28,13 5 61
6, 44, 25 PREP, Met hyl
Ca’%“[("f {ft%r@-?b - (d%&eﬁ:w ) si | yI | oxy}ethyl)-1, 4, 5, 6-

. Foirgh:r ahyds3o883- py4i di necay boxyl ate The product is

obt ai ned according to the procedure of Preparation 15,
usi ng the, conpound of Preparation 17 instead of the
¢,,9f Nasablien 14. .. -31- PREPARATI ON 30:
= ) pi peridi ne-3-carboxylate 2 g
of et hyl pi peri di ne- 3- car boxyl ate are added to 1.6 g

of 2-bro hanol. _and. t.h d. with 13 ml_of
A Suicase o 3 108G o1 B ) ool ethef e drasicpt s relux of
ethégfﬁ)gt450&1ﬁﬂté§ Eﬁdﬂ id ShenSttirtddedveRNighhd Qltnb%t tt&ﬁpér@tflﬁéij g of the

enzene. The reaction mxture is filtered and t
contpoaud b Steped abonteare disdolyed inpb ey ol raahyd?gus THE aatnddherbglaluted with

distil.lation usi 5
o ) BB, A BB BH TR A g 1 soton
of IiA1M, 400°C. Tk )solukioh ﬁﬁﬁtﬁﬁedfb@mhmé hours 3A0C (andC@héh 0.5 ml of water,
2941; 2808 (v CGH); 1730 (v CO; 1468 (d CGH. 10
1.5 mpbeeB AR %F| agqueaus sodpnp jay droxide solution and 0.5 ml of water are gently added
unddf Hﬁ%)éﬁ.phpee biuiRRns sAR" BOMIALoff 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 : 58.13  5.61 16.44

PREPARATION 29 : Methyl 1-(2-{[tert-butyl(dimethyl)silyl]oxy}ethyl)-1.4,5.6-

tetrahydro-3-pyridinecarboxylate

The product is obtained according to the procedure of Preparation 15, using the. compound

of Preparation 17 instead of the compound of Preparation 14.
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The product is obtained according to the procedure of

Preparation 30, using benzyl brom de instead of

2- br onoet hanol . PREPARATI ON 32: Met hyl

4- (4-fuorophenyl) - 1-met hyl pi peri di ne- 3-car boxyl ate

2.5 g of arecoline are dissghved in 20 nl of anhydrous

di ethyl ether and 25 m of anhydrous 15

di chl oronet hane. The solution is cooled to -30C and

32.2 m of I M (4-fluorophenyl) nmagnesi um bromni de

PARAIONAE : 24600 oxPethyBipRHidine S chiboxyiaté €d
np and is

then cooled to -78C for 30 mnutes. 10 m of a 1/1

j re of .trifl yoroacetic [ d T
2 & Qe sl bioathRES REzd FadtAls ) H o BEIm Al anb G then diluted
with 23 M1 dtfbehMniy 008 GhdOgodfun@ chrlosat did aldedraad altdmdction mixture is

foll owed by 28 % 20 ammoni um hydr oxi de sol ution_to
stired j qugrnightpdt the. reflux of Jenrere-phbe deqctiop gnixdweely fltged fad then

aguequs .ph | e i -\
ova BB oBnASed o EP ThBRel T, SLTREIH Ll Bty gyen allovs
1.5396f thenegpdapdiippredudtitd beiselitednd t hen evaporat ed under

reduced pressure. ,Fl ash chromat ography on silica ge
Boiling paith, n@ﬂ?ﬁﬂ@tﬁvranine : 3/1) allows the expected

ct ,to be isolated. -32- PREPARATION 33 :

quﬂg%q% '{' 4-{2- 13- (et hoxycarbonyl)-I-piperidyllethyll
341Di(PELAFI TR} 2868 haByH) Al B30 (WE=@xne68 €8 CpHpduct i s

obt ai ned according to the procedure of Preparation 20,
using tert- butyl piperazine-I|-carboxylate instead of

051 RO 862811 (V C-H):
4RO A€ 1421, 1373

(VC N} PREPARATI ON 34 : thy! o
Trey pEdiciols DHAIREAMIBOMITEORS 1 BERRU B o R A ey e benzy

brmgi]dgqhgga{da&izj@roﬁ{o%ﬂm@sol ved in 10 m of 70 % et hanol.
The reaction mxture is stirred at anbi ent tenperature

for 48 hours. 10 A further 4.8 m of dinethylam ne

PR&&X 4 3291\&% 24 My rHeXt € iﬁl Qriﬁ t—f-ga foxylate

VU TV [ nmouul

using a rotary evaporator and subsequently taken up
2.5 a@f neaolinsce AaroIvehBROR B AR UPUS GETTBh CURaR g2 B! ahydrous
ol SIS LR RIERTL B 0 O STELRoEoty(epurpteny
maggesiant Bdnjideoshlation 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

product to be isolated.
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15 to be isolated. Infrared 2942, 2813, 2761 (v CH);
1730 (i C=0O ester); 1466 (8 C=H) ; 1373 (v CN); 1235,
1179 (vC=0), 1104 PREPARATION 35 : Ethyl

1- (3- hydr oxypr opyl ) pi peri di ne- 3-car boxyl ate 20 The
product is obtained according to the procedure of
Preparation 30, using 3- bronopropanol instead of

2- bronpet hanol . Boi | i ngpoi nt
RAR DIN\ 33 tent-Buty b4 g

OL¢INOXyeguionys s e-pipers .

CH 1729 (V GOrazhdZlckBoSiidle - 33- PREPARATI ON 36:
Et hyl 1-(2-chl(bl_al‘%l§[z‘#y1'§lrcr|£‘p'§§¥m£he- 3-carboxylate 10.0 ¢

of ethyl 3-piperidine-3-carboxylate are dissolved in

80 m of acetone, .and ther m__of . :
The xFED LI BRL RSP ® T BIOpAYS SLPEREIBAane ferr
but@ p@HHRE 1 aar LN tstch€FPRbAhUlife. After stirring for
ug}oﬁﬁours, the solvent is eva%ic})lrat ed off and then 50 m

Infratedb(wyat)er and 100 ml of diethyl ether are added. The

2930 FBll Gl DN GRE “ohe [Bonbehe ppaae) 155 Pl 1373 (v cny

Chr omat ography on silica gel (petroleum ether/ethyl
ether : 6/4) allows 9.24 g of the expected product to

PREPARATHONG4 : Ethiyl b Bddiméthylpinino)p seyidine3-¢arbox
1729 (vC=0 ester), 1468, 1450 (SC-H), 1370 (WN),
1209, 1179 10 (vCG- O . PREPARATION 37 : Ethyl

1.5 1 681 i goRh @ R | Propeidnd2 4 and 4Bamd @f Wik thy Riting areddisdolved in
I'S obtained according to the procedure of Preparation

10 @b of 76 Pnethanadr Beoreactionrnixtusp isogsiared at Ambieat tegiperature for 48 hours.

- - 2- chl I .
A BBRTR AL ORI BRPSe HHAEERAE 05 Ry SR 485 e pesed a
50°CWAY) 24 hbals. ThES SoluioCiOkthenPRRARAIEDNsBY a ratdny | evaporator and
1- 13-{1- pi peri ,dylg pr opfyl | . piperjdi neﬁS- car boxk\{l at.e

subsequently taken up in’ 50 ml of dichloromethane. The organic phase is then washed

late

several times with water, dried over Na,SO,, filtered and then concentrated.
Chromatography on silica gel (CH,Cl,/MeOH : 9/1) allows 0.81 g of the expected product

to be isolated.

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

PREPARATION 35 : Ethyl 1-(3-hydroxypropyl)piperidine-3-carboxylate

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 (6 C-H).
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The product is obtained according to the procedure of
Preparation 20, using piperidine instead of
nor phol i ne and the conpound of Preparation 37 instead
of the conmpound of 20 Preparation 36. Infrared
(vem_,) : 2933, 2854, 2802, §761 (WH), 1731 (WO
f 73 (WN), 1271 1178
t.hyl,  1-

ester), 1469, 1463 (SCH),
vC-O. -34- PR P TI.ON 39
PREPA: N 36, r JPIPS
product is obtalned accordlng to the procedure of
£ ! hatk -qi RbRRH 3% 1 0l BRGNS and th
106} gﬁgﬁ%? aﬁegldtl eB E%r};%%ﬂﬁ‘ﬁ % I%’r eparation 37 inst gadan o
11 mf of hcbroxaoaocrponmnmaoé aft épay of paassBén chnhbnate @t dddseh 4t )ambient

BTN T R E Ty T M

watkt %]ﬁ/ci 00 ml of diethyl ether are added. The organic phase is separated off, washed
1-(2 (tert- uty¥ dinmethyl)silyllo él‘ﬁiget hyl ) pi peri di ne-
witl-waten, bivieyl] aves M@zsp4zszrsi theof cansentratst yChypomatagyarky| gn silica gel

(pe@@lhﬁ%lcﬂ%r/%ﬂ%l %%gg g(?/gfziﬂﬁ)ws vl %8?%1% &ec?ed&%ro&%? to be tFRlétted.

Inﬁ%%ﬁﬁhlo mxture is stirred overnight at anblent
énperature, and then the pyridine is evaporated off
2946n21&08 (VEHHE: dcm (e5sQrestet)c 846%V APDEL-Ho MDY HCN) Llfey 179

The residue is taken up in dichloromethane, washed
(VG@-ce with water and then with saturated NaCl

sol ution. The organic phase is dried over sodium 15

sul phate, filtered and then evaporat ed FI ash
PREPARATION3Th\Ethy] 54(3-chlaroms noaybaxyla

3/1) allows 1.1 g of the expected product to be

isolated. Infrared (vemr) . 2930; 2857 (v GH); 1733

Thd ﬂro@u@ is obfhfikd( accgﬁlrw to MBEPOERNC BrkparatibhBb, using 1-bromo-3-

{(tert- butgb(dlnethvl)5|lylony}propyl)plper|d|ne
cthI@Proz@nQ:laS'b@d(g)f EOOré-chIBeRIEPANEs obt ai ned accor di ng

rocedure of Preparation 40, using the conpound
L”ﬁgﬁe—%}rwvéf'pgrati on 35 instead of the conpound of

20431 8808 BIA.AN 1399 (VC=0 ester), 1469, 1446 (v C-H), 1371 (VC-N), 1179, 1153
(vC-0).

PREPARATION 38 : Ethvl 1-[3-(1-piperidyl)propyl]lpiperidine-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 (vVC=0 ester), 1469, 1463 (5C-H), 1373 (vC-N),
1271, 1178 (vC-O).
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Infrared (vem1) : 2951; 2930; 2857 (vG-H); 1734 (v
C=0; 1471 (SC-H). -35- PREPARATION 42 : Met hyl
1-(2-chloroethyl)-1, 2,5, 6-tetrahydronyri di ne- 3-
carboxyl ate. Step A : Guvacine hydrochloride 7 g of
arecol i ne hydrobronide are §|ssolved in 20 m of
wat er, the solution is nade 5 al kal i ne by adding 5.13
g of potasglunrcarbonate and |s then %aturated W th

drethyl ether- Ehg %lgblned organlcrphases'are 'drled

over sodi um s filtered and then evaporated
until a weight of 4. 7 g of a colourless oil is

obt ai ned. The oil |s taken u of toluyene; the

Thespyodugtas obtaingg, rcqrdingafq dhe &fga?fﬂ’ge QB?riﬂﬂaélﬂ“p#g i%@'methyl'
; PRAINELAR IRt &k Rlunl SofPRBEEYA 137 h3telll of the

plpér?%léﬁ indd Se%gﬁlds 92 nrrt of 1- chl@ruget hyl Ehl c;r of or mat e
conqmanmdﬂempmauomé6organ|c solution. A precipitate

forns and the reaction mxture is heated for 12 hours
Infrgkeds (e €f | ux of toluene. The precipitate is filtered

f t Lg), Washedc Wt psd. 1134 (vc-0
2933 TR L AT Cr OTely RIS RC  MOTR PR B I 060

is extracted once with diethyl ether The conblned
oanlc ;hases arF dri ed

iperidine-3-

pressure Thec&ﬁ§;ﬂ%§ is taken up in 25 nt of nmet hano

and is then h reflux for 2 hours. The
met hanol is evaporated off under reduced pressure, and

25 o PSR PR oA gp MG PR shooms

of IJ?&%';QRHJ Y ind mﬁoﬁ/‘IWrﬁ‘lﬁne trhe rexatieonextifeas stifred ﬁwiﬁlght at ambient
kal i ne by addi ng potassi um carhonate nt|I

tempcrartge,a@m eher, tharpTiding 9 SeYERATAIeAdOt HANSa ed ucﬁrﬁ é’ressufe (co-
evag&ﬁ{s on “%tg*t@ﬁ@négsrrﬁé) ﬁeggﬁlé‘filﬂaﬁgn h%%aﬁlchloﬁr@rﬁetﬁ’bﬂé" vhisEddilice with

organi c ses are driéd over
watSﬂdmdlmh@ubvﬂhastamratEdIN&Elesj)llarmh tﬂhemrgmapmhaseeds dried ovg sodium

sul E?F ogﬂt%%gggr £ egé/lq@sr)oeréﬁ F&s@d El Sat, @1}@1 o 89éllca gel
(cy%?lzéé:rgh?ﬂcOE@h@?a@o&@l q g&ﬁ“ 1 &pebled p Mﬂ"ubt’tb be isolated.

-chl oroet hyl) tetrahydropyrldlne 3- car boxy
I_n.ﬁ_hm Vem- l) ;

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

PREPARATION 41 : Ethyl 1-(3-{[tert-butyl(dimethyDsilyl]Joxy}propyl)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 (6 C-H).
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To a suspension of 530 ng of the conmpound of Step A
above in 12 mM of acetone there are added 2.53 m of
triethylamne and 1.1 m of 1-brono-2-chloroethane.
The m xture is -36- stirred at anbient tenperature for
18 hours and then heated at ,ceflux for 8 hours. It is
evapor at ed under reduced préésure taken up in
d|chloronEthane anplmashed MAthlaqueous b

mnth d|chIorogggﬁggggﬁThéffééﬁﬁlned or gani c phases are
dri ed over so hate, filtered and then
evaporated 5 under reduced pressure. The residue is

purified by flash %Pronatography over silica gel
._lpéyéﬂﬂﬂéﬁﬁﬁ@ﬂﬂﬁzéﬂLﬁ 7/3) allowi ng 430 ng of the

expected conmpound to be obtained. Elenental
m croanal vses : C% H% N% Cal cul ated : 53. 08 6. 6. 88
7 gl6f ﬁecmme hysBobtemide aregdissolvadNmRARET of svater, ghe 8@9'5%1 is made

alkai 25 g -})y( q;lzd%ig%j .(1?5 g gg%ot;asszl{rg zpél‘ttogl\%%:r})%) 1;s t?%rg gﬁkléa\’e ) ;NaCl. The

aquélc?t@%)hﬁéé 1§e@act%%%é@ltl4&et%bﬂhﬂ The combined organic phases are
(4- et hyl pi perazin-l-yl)ethyll-1,2,5 6-tet h ré)
dried a8t spdiug] salp até,aﬁB%Wlaa\fiethelTﬁv%PogﬁF@tanh agyerghh g of a

colourlegs g]l ¢P H?[%Hl@ﬁ' gﬁ ePedkeh 'ugg g% xlnf]of_’tdﬁen@f théGsoltion is turbid.

anol er e are a
Aftélr ddlﬁtrigydoﬂhme Blﬂphale andl ﬁﬁenmg the inpolile gnhateniad ds maslmdbw@nﬁ ml of

LT e R B B A .
pre(ggl?zﬁé o5 pTeiane r@ar&gor‘f\’?rﬁ%g: {sMeGRd bt I112 RGUHR Qi Shes RAIUMIBS toluene.

onate sol ution. he organic phase is dried over
Thesprdtipitats ib ;ﬁmteei, oifflalnti etheti tlamrgemawbmt isaweshgé rwithe 8 M @queous

t 320 f
hdeqggng%rE%l o2 83 I g'gge(( a's_B 1s eé%%%t( c\?/rgcﬁ_\gfg%wgyf 7e:{l}er The
con{ane@-@gamc éﬁx@Zes( are(ared ovet %381u§18 sﬁlpl-rbte,, filtddd Zia.n(ivthéh Nfyaporated
25 PREPARATI ON. 4

unds Wdumll pressurn i FRASE 17 IRk BB iI2E mlof glsthangband s then heated at
reﬂ%x 2&&(1?195 t’[‘gl %qhﬂop&eeq’gﬁ(ﬁa@fi o GRRF AldLOY Fredittd)dnd 3.8 g of the

expected product are obtamed in a yield of 73 %. Guvacine base is obtained by dissolving
the hydrochloride in water; the aqueous phase is made alkaline by adding potassium
carbonate until a pH of 10 is achieved, and it is saturated with NaCl. The aqueous phase is
extracted three times with diethyl ether and the combined organic phases are dried over
sodium sulphate filtered and then evaporated until 3 g of a colourless oil are obtained.

C% H% N%
Calculated : 47.33 6.81 7.89
Found : 47.38 06.93 7.83

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

Toa 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
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i nstead of indole. -37- PREPARATION 45 : Met hyl
1-12-14-12-(tert-butyl di net hyl sil anoxy) et hyl | pi perazin
l-yllethyl] -1,2,5,6-tetrahydropyridine-3-carboxyl ate
Step A Mt hyl

1-12- 14- (2- hydr oxyet hyl ) pi Q%e_lzi n-1-yllethyll-1,2,5, 6-
tetrahydro- pyridine-3-carboxvlate. 5 The product is

_ obtained according to the procedure of Preparati.on, 43 .
stirrgd jah mpiq T RPRFBR Gy TSRS ANFR hesied oL e for B Hours. I s

evaécggiga %h%’rgﬁc@a ?g%iu%%%ir{ ME%&%ne(tbﬁ%;i (\?/as%dé%vith aqueous
potdSsi@in ¢arbdrhBr sql@id®. Hhe;aqu8®6 fhascCisN)xtracted 6t dicljogymethane. The

{ B MNet hyl . .
compy e aigants- s 5 APV YiLED RS, Blired and then evaporated

und¥l tALEET BEbdure - Mid RE#Me lis plsified bP flash kRfon@dlography over silica gel
ydropyridin a-3-carboxvl aFe To a solution of 340 of

(cydlohexematpoQRt: 8) Slaping 430 meofithe sxperted copppurgd 19eberdpiaiped.
are  added 260 nmg of tributyldinmethylsilyl chloride.

ElemgnlalgicrodndSes: st irred at anbient tenperature for 16
hours anteg herHehe pyed dine is evaporated of f under
reduced pressure. 15 After dissolving the residue in

Calenletetor afe?3 t hé-&k gani c phase is extracted with

ueous 4 Ssi cgrponate sol ution. The aqueous
Fou%%ase isﬁg??r?t: ed with dichloronethane. The conbi ned

fa S

filtered and evaporated under reduced pressure.

Fl ash
295¢ hir 29dat; o A myC-60) er 2767 | (Vb (sl © 17 Q8o ( @ﬁ%f ;1462 ;

AR, 10 PRGBS0 ot

1-12-(piperidin-1-yl)ethyll-1,2,5, 6-tetrahydropyridine

-3- carboxvl ate The product is obtained accordi n% to
RARATION 43 Me 4-me pipenazing]-yhethyll-1:2,3,6-tetrahydro-

i nstead of 1- o) | NFRARED (vemr) 25

2955 ; 2932 ; h 31%[' ﬂﬁ 736 (v C=0) ; 1661 (v

C=C) ; 143.4 (, 5CH) ; 1368 ; 1341 (v &GN ; 1236;

1194 -0). -38- ) )
To a soluti(o\rll(%)fog20 m?ésof the compound of Preparation 42 in 5 ml of 70 % aqueous

\Y
».

et 2 G i

ethanol there are added 540 pl of 1-methylpiperazine. The solution is stirred at ambient
temperature for 72 hours and is then evaporated under reduced pressure. The residue is
taken up in dichloromethane and washed twice with aqueous sodium carbonate solution.
The organic phase is dried over sodium sulphate, filtered and evaporated under reduced
pressure to obtain 320 mg of the expected compound.

2938 (vC-H) ; 2793 (vN-CHj3) ; 1712 (vC=0) ; 1657 (vC=C) ; 1438 (6 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.
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PREPARATI ON 47: -

1, 2- Bi sF3- (et hoxycarbonyl)-1, 2,5, 6-tetrahydropyridin-|
-yll- ethane To a solution of 900 ng of the conpound
of Step A of Preparation 42 in 10 m of nethanol

there is added 0.32 m of 2-bronochl or oet hane,
followed by 1.6 m of tri et'l%yl'am' ne. The 5 mxture is

heated at reflux for 20 ho and i s evaporated upder
D A 4 ath ethiyisila y)ethyllpiperazin-

di chl th PP Lred
di chl or oot hare g 417 61 lat a1 BV

extracted with dichl oronethane. The conbined organic

Q —f -

AL/ St

chron?:p,,@jl r‘b)éﬁ)élat%! lica gel Ac.CEt, then AcOEt/ MeCH
. 95/ all ows 500 ng of the expected
product to be obtained. Meltingpoint : 77C El enental
SRS A S S A B, B s 4
hyd29G thy ) BPRRzine ifstdd of 1286MRylpipetAtd2) ; 1708 (v C=O ;
%)(63(?6 (v %=C) ; 1435 (8 CGH) ; 1351 (v CN) ; 1258 (v
.I_A_/E@)fiMQ PREPARATI ON 48: Et hyl
-1-{2-f4-f(tatra r,of - 2- Wbl piRerazi_ns .-
335&@;@_'%3?%4 ﬁ(vgjfﬁe%gF65%@‘?’%b%)%é{{g?%ér’ne)dg?ég?c{bi’s
1439958859 i\pg jbe2 ¥be-dy ocedure of Preparation 20
_u?l ngﬁ}jf- Ff(f@{rgﬂydr ofhran-}Z-yI ) met hyl ] pi peri di ne
i nstead of norpholine. Chronatography over silica gel
C12/tCH3
L dde

To a solution of 340 mg of the compound of Step A above in 5 ml of pyridine there are
added 260 nig of tributyldimethylsilyl chloride. The solution is stirred at ambient
temperature for 16 hours and then the pyridine is evaporated off under reduced pressure.
After dissolving the residue in dichloromethane, the organic phase is extracted with
aqueous potassium carbonate solution. 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,/CH;30H : 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 (5C-H) ; 1368
1341 (vC-N) ; 1236 ; 1194 (v C-0).
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PREPARATI ON 49: Et hyl 1-12-14-12-(di met hyl am no) et hyl |
pi perazin-1-yl)lethyll piperidine-3-carboxylate The
product is obtained according to the procedure of
Preparation 20 using N-[2-

(di met hyl am no) et hyl ] pi per| ‘_15 ne instead of norpholine.
5 INFRARED (vcml) . 2941 ; 5810 (WH) ; 1730 (vC=0
ester) ; 1466 (1CH) ; 1304 ; 1154 (VCO.

PREPARATI ON 50: Met hyl

accor di ng to telleaner ocedur e of Preparation 20 using (2-
10 net hoxyet hyl ) pi peridine i nstead of norpholine.
| NFRARED (vem]) : 2941 ; 2809 (WH) ; 1734 (vC=0O

To ?%lﬁtﬁan of %@%%_G%H'C 'd))mpmtlﬁip& $t¥¥ W) of: Prdgdeitidnv42- #))10; ml of methanol

. PREPARATI ON 51
theri-ls_deﬁ‘Ai Q32 ndtofiy2- lpmp@phlerqq:ﬂmngl foppyed &yilet mlyafiteethylpmine. The

i 5 BN L5 LR ot TP LS B e, T

resif®@ Rydigdadadd i dicKlosomdthgeradi eﬁc@rattﬁ&t\ﬂﬂd szﬂﬁram'dr m’uabusnpotassmm
I NFRARED (vcm ) : 2936; 2807 (WH) ; .1731

carhogatgrsplutiong 0e ageeoms pha$31? gxtr@@cq\l)mh qg@gro(r@f@l@f Thg gombined

orefE PRS- 1L 50 LSBT SR, PSPy e, Siapprfncy gedueed

presgue. Fladh! chromptolgkaphiy pever diilive- gel cGdiibty Itizene ASOdYMeOH : 95/5 to
Et hyl .

90/ ](Q))a}llﬁwf éO(lKlg(Ofth?%ﬁﬁ?éﬂﬂﬁ“)"ﬁf’ﬁ’@PQ%"}Fdr yl I propyl | pi pe

Meltihghbf 377%ar boxyl ate 5 The product is obtained
. lgg g’?ng to the procedure of Preparation 20 using (2-

Elemygrdabmicesdnali)sps_per azi ne i nst ead of norpholi ne.

| NFRARED, ( vem,i 2810 (VC-H) ; 1731 (vC=0
ester) %%7311/%372‘?/01154 (VG-O. Step B Ethyl

Calbiihred~| Fi[15- [Zig(jt ertgsbrutyl di met hyl si |l yl oxy) et hyl / pi per
azin-]-yl IIp p7y
Found : 7 76 8.80

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

PREPARATION 48 : Ethyl (3)-1-[2-[4-[(tetrahydrofuran-2-yl)methyl]piperazin-1-
yD]ethyl]piperidine-3-carboxylate

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 (vVC-H) ; 1730 (VC=0 ester) ; 1451 (8C-H) ; 1371 (vC-N) ; 1300 ;
1154 (v\C-0).
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15

10 pi peridi ne-3-carboxylate 1.0 g of the conpound of
Step A above is dissolved in 10 m of pyridine, and
0.7 g of TBDMSCI is added. The reaction mxture is
stirred at anbient tenperature for 12 hours; the
solvent is removed, in the_ggesence of toluene, by
distilling with the aid of a rotary evaporator.

C}1rona,lglo ragh over s ca. el jCHZCié( ﬁ(ﬂr 95-/1-5)_1]]eth II-

obt ai ned. | NF Hlih¥3-carBoxyl£4835 ; 2858 ; 2807 (WH)
. 2477 1731%#}'—17!— er) 60 (8CH) ; 1409 ; 1372

. 1337; 1314; 1278; 1217; 1181. PREPARATI ON 53: |
The Rt 56 bt RGr RS 3oLRY blockauté St RERHEN' P HEkng N-r2-
(din%leﬂé?ﬂa&mo%tﬁﬁw?éﬁdiﬁe inslehdefy6hbIAY Opyr i di ni um brom de

3.0 g of "nethy

nicotinate are dissolved in 9 n of
INFRettREANO)rs.))and then 5 m of 1-brono-4- chl orobutane are

added, The re .0 i xture, i ed.,.at refl or
20434 U g 1350 PPt 4B S drigle 051 EE A
of diethyl ether are added. The oil. . formed is_
i solated by -41- drawing off the supernatant and is
P A Lmb ethyv Dni 71

old-(@retiiXKYeinyopiperazi- -yi Jovn

grgegbigidﬁggfj presiiug_s,_caff_ng gat%f t he expected product
3-[N-I ndol -| -yl)am nocar bonyl | -1-(4-chl orobutyl)pyri di
nium brom de 0.28 g of the conpound of Preparation

2 .
Thei pratiuss db vatdained Zacaprdisfe 4o hihdr preseduse dofc Rrenasationh R eusing (2-

The solution.is coo to, -20C and 2.1 m of 2M
methoxy YWFng‘B}ﬂeHP%?ﬁJ %dﬁW?(gH‘ei n hexane are added under
INFRAQYD (sl 1er raising the tenperature of the reaction
"‘TﬁRiTWgyTg OC over 1 hour 30 mnutes, a solution of
2940 ;2899 CtHe, ¢dip odrrOabredt epd X (EbBi e 345 4aiN)of 1155 (VC-0) ;.

anhydr ous dichl oronet hane is added. The reaction
101ffi xture is then heated at reflux for 18 hours. After

return to anbient tenperature, 40 nml of

di chl oronet hane are 10 added and 23.@6(m/y) aqueous
N Sd % jEthy sl 4114-Onmieth YAPIPE drvhpinerazin: 1-yi¢
nore nethane i.s ev.olved . T rgani c phase is
separated of f, 1 iers carbo atger wth 20 % (w V)
aqueous sodi um hydroxi de sol ution and saturated Nad

solution, dried over Na2SO4 and c(ggcen rated to 30 usi )
They pragvst of eltseined 1ascendings do nthe oprogedie ¢t Lreparationg 20 using (1-

metﬁglgﬁ)%ridi-mﬁyﬁsipie&zine instead of morpholine.

2936 - 2807 (vC-H) ; 1731 (VC=0 ester) ; 1449 (5C-H) ; 1375 (vC-N) ; 1152 (vC-0).
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obtained is separated off by filtration and then
rinsed several tinmes with diethyl ether. After 15
drying, 0.53 g of the expected product is obtained.
Melting point : 164C | NFRARED (vcmd . 3028; 1625;
1589; 1556; 1443 ; 1286; 12%8; 1174. PREPARATI ON 54:
Et hyl e
(+)_1 f% (4- butylproera2|n21 yI

et h _I | pi peri d| neh3 20

procedure of Br arat an ; yIprperazrne
i nstead of no 9",%53 Qgrb% QVJ er silica gel
(CH2C12/ CH3(H : 9/1+05%NEWaIIovvlegofthe
expected product to be |solated 25 INFRARED (vcnrr)

1373 W 11155 (iCGO. -42- PREPARATIC]\I 55 : Et hyI
()- 1-%6-»1’%1@—%/nyl)pi peri di ne- 3- car boxyl at e The product
i s obtained according to the procedure of Preparation
11 using propargyl brom de i nstea fal Ié/ m28
TheFpepsicic iy qrhiaingt ASRYrdBgeto sthe ergcergrre of Préparation 20 ising (2-
C AG hen 8/2) allows 5 500
*Wd%%¥%%25§§%@%{ g&ﬁg dﬁ%?ﬁ@§ﬂpg obt ai ned. El enent al ™
INFRAREPRNA), WSEes : C%)H%)N%) Cal cul ated : 67 66 8.78 7.17
Found : 67.44 8.98 7.30 10 INFRARED 3291
294Qv 281 04C- 1‘1294631 (‘&5@”‘«”28()’@76\/1&734)1 b}v c=O ;

1629 (v C=C) , 1468 ; 1450 (S C-H) ; 1368; 1310 (v
N-C) ; 1223 ; 1181 (v G 0). PREPARATION 56: Ethyl

-venti|l ated hood, there are

addedw&éﬂﬂ&ﬂ&tﬂd at anbi ent tenperature, to

1.0 g of the compound of Step A above is dissolved in 10 ml of pyridine, and 0.7 g of
TBDMSCI is added. The reaction mixture is stirred at ambient temperature for 12 hours;
the solvent is removed, in the presence of toluene, by distilling with the aid of a rotary
evaporator. Chromatography over silica gel (CH,Cl/MeOH : 95/5) allows 1.15 g'of the
expected product to be obtained.

2935 : 2858 ; 2807 (VC-H) ; 2477 ; 1731 (VC=0 ester) ; 1460 (8C-H) ; 1409 ; 1372 ; '
13371314, 1278, 1217 ; 1181.

PREPARATION 53 : 3-[N-(Indol-1-y)aminocarbonyl}-1-(4-chlorobutyl)pyridinium

bromide

Step A : 1-(4-Chlorobutyl)-3-(methoxycarbonyl)pyridinium bromide

3.0 g of methyl nicotinate are dissolved in 9 ml of methanol, and then 5 ml of 1-bromo-4-
chlorobutane are added. The reaction mixture is heated at reflux for 24 hours. After return

to ambient temperature, 25 ml of diethyl ether are added. The oil formed is isolated by
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a solution of 680 ng of 1,4-dibronobutene in 5 n of
benzene, dropwi se, a solution of 500 ng of ethyl

ni pecotate in 5 mM of benzene and 340 ng of sodi um
carbonate. The reaction mxture is stirred at anbi ent
temperature for 18 hours, ang_then 1.26 m of

pi peri dine are added. The suspension is stirred at

anbi ent tenperature, for ho
cra gl eisSPEAALY S SRS OPRUHABEO P OGPy Bt Mher crying
undEERHEL Pr&ssilleS50lovsané Bxpebicd Btueiat bafameand t he

organi c ‘phase is ext racted with aqueous sodi um

carbonate sol utl on. The aqueous phase is extract ed

under reduced pressure. Flash chronatography over

028141 gamele 4 26H 3 khara® 3 it haidsdiet) ial howd B60anhydrous
éo 25 the expected product to be obtained.

dlchlcNk'amt:kEBe ( Vlmemolyltuzgemoo erlge4-209C @ndip. | mip§@M tHmsthylajuminium
1731 7 4
sold{lggzn }{;’xanel\ﬁue éd\:@fé;gl hirlgtééx? Agerldé &néé—; Cfﬁ@g Nfﬁ_%r]:%ﬁ‘g(he reaction

mixtré d6torQder 1-Bdur 30- xmatulre;sl a]soRmBn &ft0ed patfyte opmpound of Step A
ri di ne-3-car boxani de

aboye fref mjlof anipydzows dlehlpamlaaesﬁ Frfee e FEAF NG pIg is then heated

atr lﬁ[ f 2615 Houfle Zﬂe@ retghlsﬁ)oeigﬂlﬁgnt' t@mﬁeﬁ{ur@movﬂt 8f dicAldgorh&tBane are
gol'ution 1s 't enmaea I'ne using potassium

adde@aRDPRYE(W/0) aplebeysodium Hydioxitle sakition ¢ added deapmiscarsid no more

w t h, NaCl ueous hase is 5, extra t 0
methinsoi iobivda B¢ B R Bl el R Salroits 20 %
(w/é‘)r %qu%ﬁses%dﬁﬂﬁ'h dﬂ&ﬁ?d%%luufohlah@ s@dratddiNaOESD I etaD ﬂhed eder Na,SO,

of the conpound of PreFaratl on 2 are dissolyve
andi amnézfﬁltnateddb aavymie of gbalitchdl ot Shemhaihdichnbicthresre aéfi%% rThe solid

Obt"PP?Jn'étS%gﬁ %tF%ﬂ)&%y rLntrnLo %n)@ﬁéb@a?%ﬁgg\gdée%rh %s with dlet gl ether. After

dryﬁ_l? 0B glofhe éxpsakdipiodncdf obthirdd. g of arecol i ne in 6.5
of anhydrous di chl oronet hane i s added at anbi ent
Meltisgpoms é?‘é‘icbre The reaction mixture is refluxed
%Eg%g nd is then diluted with dichloro- nethane
- into 50 mM of 20 % aqueous sodi um hydr oxi de
30230I1@Q5om589Fhe5mgm9IBQ 128bagdeld sii7ol at ed and the
aqueous phase is extracted with dichloronethane. The
conbl ned or gani ¢ phases are washed with saturated
A t egﬁllﬁgb-
chr omat ogr aphwaeﬁogliﬂeca gel 15 (CH2C12/ MeOH : 95/5
and then 9/1) 470 ng of the expected product to

be isol ated.
The product is obtained according to the procedure of Preparation 20 using 1-

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

expected product to be isolated.

2935 : 2806 (VC-H) ; 1732 (VC=O ester) ; 1450 (6C-H); 1373 (vC-N) ; 1155 (vC-O).
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Mel ti ngpoi nt _ 194C El enental m croanal vses C% H% N%
Cal culated : 70.56 6.71 16.46 20 Found : 70.35 6.80
16. 36 Mass cpectronetry (ESI +, mz) : 256.1 (M+ H'");
278.1 (M+Na+). EXAMPLE 2:

N (1Hindol -1-yl)-1-nethyl-3},2, 3, 6-tetrahydropyridi ne-
3-carboxam de The expected product is obtained in the
course Ioprurl f| catl on of t2he corrpound of Exarrpl e 1.

The Eﬂ’@&fé‘ﬁ : 1'5 f)orl])m(%%/f? b 5?%?(5/ s %o : the proc'ggurte ! mp&b%tml&o]}o:& Z&u&é"/o%fopargyl

bror@ﬁjleQﬁgt@idQﬂ"aNgl?&oﬁﬁd& 71 16.46 Found : 70.08 6.81
16. 24 5 EXAMPLE 3:

Flask ¢lupmategsphy- gvor- siligetae)| (cyclahexane/ pePFLhRH by iFg; fiél allows
d of P t 2
500 GO ERCAR prdafts 8 o MRBOIPOUS 1 o omet hane. and

a 2M sol utjon og tripethyl - alumniumin hexane are
added afd” hef &act Moff mixture is stirred for 1 hour
CaldaifiNute®ss WM3i4sst a3l jowi ng the tenperature to
Increase. A solution of 1.5 g of the conpound of 10.
Fouﬁﬁepar ati7cid 7898 5 M30of dichl oromet hane i s added and
the reaction mxture is refluxed for 12 hours. The
INFRAZEN Gfm-thi'xture i's diluted with dichl oronet hane and
329% SNt £5530. 38062Q1UEQHS; RO WChyII0)g 296 v C=C) ; 1468 ;
29 g}hl e%i)he organi c phaseqps sepa(;uz;?t?edwoff a(rat(v &
450@5@1&9 13685t1310i(VIN-2D; Y8Z50d] Mh(ryHOpxi de sol ution and
then with saturated NaCl sol ution. The organi c phase
is dried over sodi um sul phat e, filtered and then

0. 640 g of the Mlﬁted product to be |soI at ed.

Under a well-ventilated hood, there are added, successively and at ambient temperature, to
a solution of 680 mg of 1,4-dibromobutene in 5 ml of benzene, dropwise, a solution of
500 mg of ethyl nipecotate in ‘5 ml of benzene and 340 mg of sodium carbonate. The
reaction mixture is stirred at ambient temperature for 18 hours, and then 1.26 mi of
piperidine are added. The suspension is stirred at ambient temperature for one hour and the
reaction mixture is evaporated under reduced pressure. The residue is dissolved in
dichloromethane and the organic phase is extracted with aqueous sodium carbonate
solution. 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,CH;OH : 95/5, then 9/1) allows 260 mg of
the expected product to be obtained.

2934 ; 2854 (v C-H) ; 2796 ; 2757 (v N-CHy) ; 1731 (v C=0) ; 1467 ; 1442 (6 C-H) ;
1368 ; 1352 (t/C-N) ; 1218, 1180 (v C-0).
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Melting point : 207C Elenental mcroana ses . C% H%
N% 20 Calculated : 70.56 6.71 16.46 Found : 70.40
6.70 16.35 Mass spectronetry. (ESI +, niz): 256 (Mt
H+) . EXAMPLE 4: -

N- (2, 3-di hydro-1Hi ndol -1 -yl4)3-1 nmet hyl -

1 4.5, 6- tet Lagydro- pyrl di ne- 3- car boxam de 25 Step A

1xamlde

anhydrous d|chI ororret hane there are added at OC 108
ng of DVMAP and 1.9 ml of triethylamne foIIovved by
1.94 he ofidaethybnl -wkthgbs, 2pﬁ36<tﬁtrahyér@pyrrx@y¢ -3ccarboiylpge hydrochloride are
dlss8¥g;;igcglﬁ? rrngto?a%t-rhﬁatnrde Gl Ie Jut Odlr és ghr(]e X}ngcriee ﬁlgﬁahge 'Js[ g dpotassmm

carb¥inbfe todichitver-opmEtdTameani thée satuasddedithiNACl pPhaagiaons phase is
carbonate solution until a pH of 11 is achieved. Th

extragfaé dhese et With diethyhethea Whe KoRPISH STERUE PRASS aFpried over
e TS, SO0y RS SR o g
in zﬂ/mﬂ)@IfahBﬁHrdmlldrchtominﬁhmepmﬂsman,eafteﬁlcaehng to -25°C, 9 ml of a 2M

o TS S Qs 5 AT e 0k i soluon o

P, t -
1 2?? (?C%r%golﬂ{eoi%@tj rﬁloo gﬁRﬁ@ cgééhi%roh{/éftl{:aﬁlé_bﬁig afli%esdGat/ dmbient temp

\Y
eratﬁz—‘eO)ThelﬁﬁmorﬂﬁﬁZtu(w 1£ne@uxed &vgpn@t and is then dlluted( with dichloro-

me'g‘i"{‘ed?‘mz e g{t‘gé lll(gdZ%Zé’ al‘%‘!:%frystn é'm%:o o%ﬁé So@ﬁg{"hyﬂeoorgamc

pha@@%‘ﬁ@olﬁt‘é@ aﬂh $1§e°£c}’u%gu V\Rha%e RPextiacetl witl@iBlohaneham. The combined
brown oil is forned ich is stirred for 24 hours_at

organblpé)aieSt wapeashed rVélﬂp sejueatade afl salutippgfried prer sgdiwgssulphate,
t
e i
(CHZKD‘leIGIE@(H{ (96(251@]1() then SEIZAIIQWM'H) mg3048 ¢xpectS pyoduglgafbe isolated.
vCG-H); 1656 (vC=0); 1590; 1532 (v C=0).
Melting point : 194°C

C% H% N%
Calculated : 70.56 6.71 16.46
Found : 70.35 6.80 16.36

EXAMPLE 2 : N-(1H-indol-1-y])-1-methyl-1,2,3.6-tetrahydropyridine-3-carboxamide

The expected product is obtained in the course of purification of the compound of
Example 1. 180 mg of the compound are obtained after taking up the residue in diethyl

ether, trituration and filtration over a glass frit.
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Step C
N-(2,3-di hydro-1 Hindol-Il-yl)-1-nmethyl-1,4,5, 6-tetrahy
dropyri di ne-3- carboxamde 1.1 g of the conpound of
Step B above are dissolved in 15 m of nethanol, and
then 450 | 20 of triethylanyne and 100 ng of Pt02 are
aloldedd Thg reaction mxture is degassed and then
pl aced, under a hydrogen atnosphere (operation repeated
ElemgntglamicroanaliseSiet i on mi xture i s sti(rfed for onephour
at ambi eny, tempesatyreg and is then purged with
nitrogen. The mxture is filtered over Celite
Calézdbttadi:ng70vsﬁ6tp6n7€1t hadél46 and then the solvents are
evapor at of f_ ,under. yeduced pressure. Flash
Foupfly omat c@(rjogph)?"gc(n s?fj‘izrga gel (AcCEt) allows 320 ng of
the 25 expected product to be isolated. gpoint :127C

MPER 52! VI ALABORESH- it HVPLIA,5 6akGh ridiife-8.barboxamide

- EXAMPLE

5: ' ' '
1. Met hyl - N- ¢ 22 met hyl- 2.-3- di e 1ol
R R e S TR T S

andQhém iHeeda@moniktig it @obled tpra0¥LE. & ndf oftx AWpba@uBon of trimethyl-
usi ng the conpound of _ Preparation 8 insltr%ad of .the

alurg i i drexsme pAre padesk angnthe reactign MIXET ISR d hl}ogl]r 3() dninutes
Wh‘%é:@?ﬁ’g'%g 1Rl te%%%%@p[‘éuﬁgre%e. X epfifidhi @N1.5- g of the corl\np%ound of

I'nt | emental m croanases I C% H%
Prefaahttanl 2tresl ml of didRordm@has is4Blded and-therrdactiog gnigury igwfluxed for

12 o B senetion mixture 1 dithtedwith dichforthéthnc ard ther boured into 20 %
aqu%&%gﬁi?ﬁ@ h?drloki'd% 'EQRJti_'og.' Yhd oﬂgaﬂﬁtcﬁ'!%%e ik, Zprafdt &t aad wasled, first
uc

pyri di ne- 3= car boxam de The pro I S obtai ned

witla2@ &6 sodigmthydtdrédepsadetéaiuans bhen mithragiusatgd Nagil sglutipe The organic
phageogp (B‘HBHdOV%I sodium sulphate, filtered and then evaporated under reduced pressure.

Flash chromatography on silica gel (dichloromethane) allows 0.640 g of the expected

product to be isolated.

C% H% N%
Calculated : 70.56 6.71 16.46
Found : 70.40 6.70 16.35

EXAMPLE 4 : N-(2,3-dihydro-1H-indol-1-yl)-1-methyl-1.4,5,6-tetrahydro-

pyridine-3-carboxamide

Step A : N-(2,3-dihydro-1H-indol-1-yl)nicotinamide

To 600 mg of the ‘compound of Preparation 2 dissolved in 18 ml of anhydrous
dichloromethane there are added, at 0°C, 108 mg of DMAP and 1.9 ml of triethylamine
followed by the addition of 955 mg of nicotinoyl chloride hydrochloride. The reaction



15

20

25

30

15 Preparation 3 instead of the conmpound of

Preparation 2, and arecoline instead of the conpound

of Preparation 7. Meltingpoint : 155C El enental

----- na_ses C% H% N% 20 Cal cul ated : 62.18 5.57

14.50 Found : 62.09 5.59 14544 EXAMPLE 7:

N-(S;jfl uoro-lHindol-1-yl)-1-methyl-1,2,5,6-tetrahydro

. pyridine-3- carboxam de The product i s obtai ned . .

mixREe odi et o Of’ﬁ@’%\‘ o@%dﬂ?lé‘e%tf ERBAAVES 3309, st nghetnhedlluted with
dic}ﬁmﬂﬂge Qhd tHen WhgRanAtl potaSiirh ThedatefsolutionamtiPayH of 11 is

of Preparation 2, and arecoline instead of the i
achiewerp dihedaquiow phase ds iestiacred mitht dielproimethane) dBe comppined organic

El enent a I C[LO0ANASES, <= AF = =1 & gwegm ==
phaﬁélaéﬁl%a(sh%cmm%g:sqgvirage%g]aa(ils .s%,h}tlorlzo%rlneg ?veég%fg%’é,!\%/‘gered and then
evaﬂl\(??tég uﬁ?ﬁ%ﬁ@(}eﬁ;ﬁésgwe. Flas? chromatography on silica gel (CH,Cl, and then

- met hoxy- i ndol -1-yl)-1-nethyl-1,2 5, 6-tetrahydr
Chzsy CHADHC 954 i B S RSPy B P agBpSich b 158 eled.
according to the procedure of Exanple 3, using the
-’—”ft%#grgwdé; of Preparation 10 instead of the co?rpouhd of
3225’?9Rﬂﬁﬁt30<28 (P=CRY: 28BQOI0-RE: i938t(e@EQf 1596 153C@maBui)d
of Préparation 7. 10 Meltingpoint . 162C El enental

m croanases : C% HWN¥% Calculated : 67.35 6.71 14.72
Stef-Bu3d/(2,3Bilipdroe] BSnddl-Izglamino)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.

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

Step C : N-(2.3-dihvdro-IH—indol—I-vI)-I-methv1-1,4,5,6-tetrahvdropvridine—3-

carboxamide

1.1 g of the compound of Step B above are dissolved in 15 ml of methanol, and then 450 pl
of triethylamine and 100 mg of PtO, are added. The reaction mixture is degassed and then
placed under a hydrogen atmosphere (operation repeated twice). The reaction mixture is
stirred for one hour at ambient temperature and is then purged with nitrogen. The mixture
is filtered over Celite (eluting with methanol) and then the solvents are evaporated off
under reduced pressure. Flash chromatography on silica gel (AcOEt) allows 320 mg of the

expected product to be isolated.

C% H% N%
Calculated : '70.01 7.44  16.33
Found : 69.80 :7.55 16.24
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15 EXAMPLE 9: _
N-(2,3-dinethyl-1Hindol-1-yl)-1-nethyl-1,2,5,6-tetrah
ydr opyri di ne- 3-carboxam de The product is obtained
according to the procedure of Exanple 3, using the
conpound of Preparation 5g4gnstead of the conpound of
Preparation 2, and arecoline instead of the conpound
of Preparation 7. 20 Meltingpoint : 168C El enental
m croanases C%: HW N% Calculated . 72.06 7.47 14.83
EXAEMWPYIE 5 - 7 4-BR thyl /M- (34 ef Ry = A 8-di ipYAUZE iddbl-1-y1)-1,2,5,6-tetrahydro-
T-Vethyl-N-(3-nethyl -TH 1 ndol -1-vl)-1,2,5, 6-tetrahydro
pyri di ne- myridin¢yd-canboxamide product i s obtai ned
according to the procedure of Exanple 3, using the

conpound of. Preparation 4 instead. of C
TheriRaE 4 PO SRR 4 bt PECRHER B b g AR ¥R cdthpound of
PrefSa? AR B GnstdadPlog By aohfpourdd oErépar@is 0f arid kbétGline hydrochloride

_ Elenmental mcroanalvses C%. HWwN% Calculated :
instgad, @Bhegcompamdad Prapgratiodnd @ 71.36 7. 17 15.59 EXAMPLE

1. . . o
A@!&'I(}%@ﬂ_ﬂ{ h(jllgéf q -yl)-1-nmethyl -1, 2,5, 6-tetrahydropyridi ne-
Elefentabmboxadaides The product is obtained according to
t he procedure of Ex e 3, using nethyl 1-nethyl-
1,2,5 6G&r af@?ﬁ opW%i ne- 4- car boxyl ate i nstead of
CaléthtegofT%w}d of gPrepargtion 7. 15 Meltingpoint : 112C
enent al m croanases

Found : 69.97 7.84 15.11

EXAMPLE 6 : N-(5-chloro-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 3 instead of the compound of Preparation 2, and arecoline instead of the

compound of Preparation 7.

C% H% N%
Calculated : 62.18 5.57 14.50
Found : 62.09 5.59 14.44

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.
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C% H% N% Cal culated : 70.56 6.71 16.46 Found : 70.23
6.79 16.17 20 EXAMPLE 12:
1-Al Iyl -N-(5-chloro-|I Hindol -1-yl)piperidi ne-3-carboxa
m de The product is obtained according to the
procedure of Exanple 3, usi.pg_the conpound of
Preparation 3 instead of the conpound of Preparation
2, apd,the ?oqgound of Preparation 11 instead of the
Elensgaldnicho®elisfepar ati on 7. Mel tingpoint : 130C - 49-

El ement gf ¢4 cripenasesy% H% N%o Cal cul ated : 64. 25
6.34 13.22 Found : 64.18 6.47 13.20 5 EXAMPLE 13 :
Calpulagdeh165r%- | B-9hdol/3137y1 ) pi peri di ne- 3- car boxani de The

r,oduct 4 btayned ,acgording to the procedure of
FO’%{an’pl e&ﬁjasi%dqt he]%'c]%n'pound of Preparation 3

i nstead of the conpound of Preparation 2, and et hyl

ni pecotate instead of the conmpound of Preparation 7....
MPLE 8r0i/Yr(S-methoxy-LH-ipdelndeyt)-li-me Zn2,6-tgtrahydrapyk
Cal cul at eq,,, 5.81 15.13 Found : 60.36 5.93
15.12 Nhggxggg%gégnetry (El): 277 (MtH) 15 EXAMPLE 14

The;?prB(ido‘rHsl slstained -aydording @) dar frocgdure bf Bedriplk 3, psing dien¢éammpound of
chloride Step A : ¢ . . of the
Preparetign. {9 dwttear. of fhercqmpaupd i Rrepaption 3. aad grsegling dnsisad

leSa@BtAned according to the procedure of
<wng&g%%P£P§?aus§ng the conpound of Preparation 12

E

spectronetr ESI +, mz): 258 (MtrH+) 20 Step B
E&@9W€&ﬁﬂﬁﬁﬂ#&giylanino)carbonyl]-l-nethvlpiperidinium
chloridqrey H% N%

Calculated : 67.35 6.71 14.72
Found : 66.76 6.85 14.73

EXAMPLE 9 : N-(2,3-dimethvl-lH-indol-l-vl)-l-methvl-l,2,5,6-tetrahydr0pyridine—

3-carboxamide

The product is obtained according to the procedure of Example 3, using the compound of
Preparation 5 instead of the compound of Preparation 2, and arecoline instead of the

compound of Preparation 7.

C% H% N%
Calculated : 72.06 7.47 14.83
Found : 71.59 7.74 14.75
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6 drops of concentrated HCl are added to a sol ution of
228 ng of the conpound of Step A above in 6 m of
anhydrous THF. The solvent is evaporated off and the
residue is then washed with diethyl ether, allow ng
256 ng of the expected produgt. to be obtained.

Mel tingpoint : > 250C -50- Elenental m croanajses : C%

Mﬁﬁ&%ﬁw@%ﬁ% Pr88adit1-98-1.58 Aeranbdiopyridine-

N- (2, 3- di ygd®okimidwdol -1 -vl)-1-nmethyl-1,2,5, 6-tetrahy

dropyri di ne- 3-carboxam de The product is obtained

accordi ng to the procedure of Exanple 3, using the

r
r'ESHQé{rf oﬁ’tfamfﬁ) a@@ogal"ﬁ% etg g € gg?c%uzct@gg gi%rb i leglméjc@rﬁ%ound of

Prepdraﬂﬂfxﬁpaﬁhaﬂeadm)f the Zb@ni}dbhmd fj foeparation1 3,2 &hd Ei"eenbm astead of the

m cr ana ses % H% N% Cal cul ated : 70.01 7.44 16. 33
conmpsypd of Psgargtor 747 16. 28 15 EXAVPLE 16:
Ml}z' W: d2- et hyl - 2, 3-di hydro-| Hindol -1 -yl ) pi perid

4 n%’%_g oxam de The product is obtained according
Elementtzhmchocumé}_da{e of Exarrpl e 3, using the conpound of

Preparataﬂgﬁ ({s t he conpound of Preparation
, and t corf% un " Preparati on 12 instead of the

Cal@mgundnoﬁ Prepar atjisggp 7. 20 Meltingpoint : 133C
El emental m croanases C% H»% N% Cal cul ated : 70. 30
Fougds8 15.7476 Foubhd : 170919 8.56 15.23

EXAMPLE 11 : N-(1H-indol-1-y1)-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.

C% H% N%
Calculated : 70.56 6.71 16.46
Found : 70.23 6 79 16.17

EXAMPLE 12 : 1-Allyl-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 the compound of

Preparation 11 instead of the compound of Preparation 7.
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25 Mass spectronetry (El): 273 (M+H+) -51- EXAMPLE 17:

N-(5-chloro-1 Hindol-Il-yl)-1-propyl pi peri di ne- 3-car box

am de The product is obtained according to the

procedure of Exanple 3, using the conpound of

Preparation 13 instead of thg _conpound of Preparation

7. Meltingpoint : 157C 5 Elenental m croana ses C% H%

N% [cul ated : 63.84 6.94 13.14 Found : 63.30 7.09
Elementgbmigroanaliset i ronetry (ESI +, nvz): 320, 322 (M-HH)

10 EXAMRE B, 18 yoy N %

N-(5-chloro-I Hindol-I-yl)-1-(2-hydroxyethyl)-1,2,5, 6-
Calt?dtltedhydi40253 6p§f4’i di/dear boxamni de Step A

(2-{[t - B [ yl)silylloxy}ethyl)-N(5-chlor

Foué’le- noéce‘?f Lﬁt%/} 2('??0'“ tetrah

ydr o- 3- pyri d| necar boxam de 1 g of the conpound of
Prearat|on 3 |ls di ssol ved in 10 nd of a hydrous

cool ed to -20C 5.5 m of 2Mtr|rrethyl aI um niumin
hexane are added and the reaction mxture is stirred
Thef groduct o ubtaided menrdiag to W protedaird oﬁ\Extgnplt e using the compound of

t emper ture tq..increase solu 0
PreBS R ISi5R B st ebPieReiating 2> 81 i fsPoinls Hgas of e
con{f) ﬂﬁgﬁﬁr ndiibhe reaction mxture is heated overni ght
e re ['ux of dichloronethane. The reaction
A/I_e_lftmg]p_qrze /67Wi | uted with di chl oronethane and is then
El% d. 20 | to 20 % aqueous sodi um hydroxi de sol ution.
€ ﬁ’é’a “Bfhse is separated off and is then washed
W th 20 &/@odlm% hygy exi de sol ution and then with
saturated NaCl solution. The organic phase is dried
Calonlateds odi0uitfh st $hat €7-8i | t ered and then evapor at ed
er r ed; py essure. Fl ash chronat ography on
Fouz?ﬁ ca g@?%(:Ac t/cycl ohexane . 1/1 and then 2/1)
Mas¥ spestrordetty (ELDf277h X pect ed product to be isol at ed.
25 Infrared (vc,,,_!') : 3244 (vN-H); 2953; 2928; 2856
(vGH); 1672 (vC=0; 1642; 1520 (vC=C). -52-

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

Step A : N-(1H-indol-1-yl)-1-methylpiperidine-3-carboxamide

The product is obtained according to the procedure of Example 3, using the compound of

Preparation 12 instead of the compound of Preparation 7.

Step B : 3-[(I1H-indol-1-ylamino)carbonyl]-1-methylpiperidinium chloride

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 diethyl ether, allowing 256 mg of the expected product to be obtained.
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Step B :
N-(5-chloro-IHindol-1-yl)-1-(2-hydroxyethyl)-1, 2,5, 6-
t et rahydro- 3-pyri di ne- carboxanmde 6.72 m of 1 M
Bu4NF in THE are added to a solution of 1.46 g of the
conpound of Step A above i.gypl2 m of anhydrous THF,
and the reaction mxture is then stirred overnight at
5 agyi ent tz‘ggerature. The m xture is concentrated
Elemermal micEQArea%r essure and is then taken up in
di chl or gnef hangepand pngshed with water and then with a
pH 11 sol ution of sodium carbonate. The aqueous
Calgriateds & S2ext6r&ct ed 40t h di chl or omet hane. The
canbi ned, ,or gani p s are dried over sodium
Fouggl'phat %,I'IP?I {ye@ed Qgg%t hen evaporated under reduced
pressure. Flash chromatography on silica gel

EXA&HCEE/IM?W%L}%ﬁ RIS R®s1- 19111 -rakihg1s 2,5.6-t820hvdyopfridine-
Xpect ed product to be isolated. Meltingpoint :

84C El em3mayboxamideana ses : C% H% N% Cal cul ated :

60.09 5.67 13.14 15 Found : 59.94 5.78 12.98 EXAMPLE

19: . 1-[2-(Di . .
The PR3 SISFP FFIOTRInE douhe pIBredees o6 Exaapls 3, upigg ths compound of
Prepasatiddy b | idstBRT o R @Bingeurti by Prepabdtioni 2learfd efecéline instead of the

1-12- (Di nmet hyl am no)et hyl | -N- (I Hindol -1-yl)-1,2,5,6-t
componahgOPsp&Fafgn V di ne- car boxani de 20 The product is

bt ai ned rding to the procedure of Step A of
Me@%ﬁ"%’lﬂg‘ igé,:%gsi ng the conpound of Preparation 2
EleimbstbBagrédnatjzes conpound of Preparation 3, and the

compound oof Pre aratlgon 16 instead of the conpound of
Prepar atG & 1387 7=t e
- 2-;( Di hyl-apm no)etys vl -N- (I Hindol-1-yl)-1,2,5, 6-
Cal uel%tr%ghy r'o-13- p% di r{g'-ﬁcar boxam de di hydrochl ori de 25
Fou2d0 ng db.%%Ne 7cHhpouddSof Step A above are di ssol ved
in 0.5 m of nmethanol, and then 285 | of 4.53M
met hanol i ¢ hydrochloric acid are added. The sol ution
EXAMPIUR T8 deM ebhy1-32-naith@r2 3ty dro gl Bindolili-yBpipefidimes3t
0 an with ether. 210 ng of

the expecarbp¥xamidect are obtai ned by drying under
reduced pressure.

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.

- C% H% N%
Calculated : 70.30 8.48 15.37
Found : 70.19 8.56 15.23
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Mel tingpoint : 210C Elenental m croanases
----------------- 5 C% H0ON% Calculated : 53.60 7.00
13.89 Found : 53.63 7.41 13.42 EXAWPLE 20 :
N-(5-chloro-|I Hindol-I-yl)-1-f2-(di nethyl am no)ethyl I -
1,4,5,6- tetrahydro-3-pyridispecarboxan de 10 The
product is obt ai ned accordl ng to the procedure of Step

o Rerigs eé’?rc%‘h'm%m. e

Mel ti ngp0| nt : 166C EI errent al m cr oanal vses C% H% N%
15 Calcul ated : 62.33 6.68 16.15 Found : 62.17 6.73
Thelgodurt imelaingd eecosdiag iy thegmpcedurgpiExample 33 using thejcompound of

Preriarft?’} e ?%%Z%%%@ ‘W\@eﬁl{fﬂ&@?gﬁ i yl)-1,4,5,6-t

Megg@gpby;drm@c pyri di necar boxam de 20 The product IS
obt aj ned accordl ng to the procedure of Step A of
El_e_’Eﬁ’&ﬂéimﬁ_qgg’a—l(ié‘i ng the conpound of Preparation 2
|nst ead 3 gomopad of Preparation 3, and the
npoun re aration 18 instead of the conpound of
Calavleqadratdﬁﬁr# 15594!\/EI t/Brdpoi nt : 106C El enent al
m_croan C%,H%. N% Cal cul ated : 69.20 7.74
Foupd :g3 %3 72(298 9857279 17.84 Mass spectrometry (ESI
Mask: SEE@n?&met@l(%Sl+ Mt 320, 33> (+ENyNat) . - 54- EXAMPLE 22:
Dimét hyl am no)ethylI-N-(1H-|ndoI-I-yI) 3- pi perid
i ne-

EXAMPLE 18 : N-(5-chloro-1H-indol-1-yI)-1-(2-hydroxyethyl)-1,2,5,6-tetrahydro-3-

pyridinecarboxamide

.' Step A :  1-(2-{ftert-Butyl(dimethyl)silylJoxy}ethyl)-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
reduced pressure. Flash chromatography on silica gel (AcOEt/cyclohexane : 1/1 and then
2/1) allows 1.5 g of the expected product to be isolated.

3244 (vN-H); 2953, 2928; 2856 (v C-H); 1672 (vC=0); 1642; 1520 (v C=C).
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car boxam de 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 conmpound 5 of Preparation 19

i nstead of the conpound of _Bpeparation 15.

Mel tingpoint : 79C El enental m croanal vses C% H% N%
7 : < B

pyridine-

337. 2 4MiNamide EXAMPLE 23
N-(1H-T ndol -T-vl)-1-12-(4-nor phol i nyl )et hyl1-3-pi perid
i ne- carboxam de The product is obtained according to

6.7%%%@ Elg@ﬁg#q@rnofHﬁaFeoadﬁegfto E@%@HR%{?%%?#% gsdf e &ﬂﬁpdo%l? of Step A

_ eparati on I nst ea conpoun
aboP¥ &P ahli eharhydeowd THIE, adnthe ueattionfmiRnepas dtencstin2d overnight at
i nstead of the canound of Preparation 1
X

ambyentemapgsaiurR: The Txtuge 1SmoBsRAHRLEA RN SR e preseyte el shen taken
up %gdx%h%ﬁ%% a'ilgfi;asﬁgd Withavdier 4l thERWAMh a pfI71 PdolBtiSiof sodium

carngieHThedqleobs phases are2x(ractpd pathidigHlgromtettane 3Tl grambitedhorganic

ecar boxanj de The. product. is..obtain accor di t
Phagreotgatine Svoseay R gripean i Eer onf ddf SPREMAY dhh Jeduced
preRirePFERRICAEINRograpiis b @flicRigel (cOBYMEORH: 05/5 and then 9/1) allows

Preparation 3, and the conmpound 25 of Preparation 21

920img pEthd ewpectadeproduns bubriisehatads epar at i on 15.
: 113C -55- El enental m croanases C% H% N%o

Bl ti '
W@?@éﬁ% ?g!ﬁ% 71.15 8.53 15. 80

C% H% N%
Calculated : 60.09 5.67 13.14
Found : 5094 578 12.98

EXAMPLE 19 : 1-[2-(Dimethylamino)ethyl]-N-(1H-indol-1-yl)-1,2,5,6-tetrahydro-3-

pvridinécarboxamide dihydrochloride

Step A :  1-[2-(Dimethylamino)ethyl]-N-(IH-indol-1-yl)-1 ,2,5,6-tetrahydro-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.

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

carboxamide dihydrochloride

200 mg of the compound of Step A above are dissolved in 0.5 ml of methanol, and then

285 pl of 4.53M methanolic hydrochloric acid are added. The solution is submerged by
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Found : 71.01 8.54 15.75 5 Infrared (vcm/) : 3108
(WH amde + v=C-H), 2921, 2853 (W-H), 1690 (vC=0
ester). EXAMPLE 25:

N-(1Hindol -1-vl)-1-f2-(4-nethyl-I-piperazinyl)ethyll -
3- pi peridi ne- carboxam de _The product is obtained
according to the procedure o Step A of Exarrpl e 18,

et SRS G BN Bl AR b 210 B of e
E&@&ﬁbe&dt‘a& ARainBs beasinf uldee rdaacaaoegusy Pr epar ation
P [ting p0|lnt :? %7% El enental m croanal vses : C%
M_e_lmﬁmt 18/@C6) cul ated : 68.26 8.46 18.95 Found : 68.14

8. 49 MPLE 26: 1-{2-f
El—e—'ﬁ‘éﬁ_‘—g—ll-'ﬁ@f&"?g‘?xésyl )-1-pi perazinyl | ethyl)
- N- (1H-iqngpl - 94 ) - 3¢ 9i per i di necar boxani de S The
product i s obtained according to the procedure of Step
Calgylefed Ex a$i0e f&!) usr Id¢% he 20 conpound of Preparation
i.nste f ot nd of Preparation 3, and the
Fou(’:?grrpounggég eparat ?’gn 23 instead of the conpound of
Preparation 15. Mel t| Nngpoi nt : 118C H errent al
m cr o]%r%al vses : ) :

N- (1H- i ndg} trhhidr)o ﬂ-ﬁiﬁdﬁ&cmﬂo&%rd@ nyl )et hyl | - 3- pi peri
di ne- car m de € product 1S obtained according to
t he procedure of Step A of Exanple 18, using the

Therrggléqu gﬁugﬁeagﬁéﬁi Of} t?lﬁ_s (?Cteg&‘rg ocffStE;b% &P ERQMBQ ﬁf using the

e cO
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-( 1H-indol-1-yD)-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.

C% H% N%
Calculated : 69.20 7.74 17.93
Found : 68.98 7.79 17.84
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5 of Preparation 24 instead of the conpound of

Preparation 15. Meltingpoint : 117C El enental

m croanases ------- --------- C% H% N% Cal cul ated :

70.56 8.29 16.46 10 Found : 70.54 8.21 16.44 EXAMPLE

28:

1-12- (1- Azepanyl) et hvl | - N-(fﬁl—i ndol -1 -yl)-3-pi peridi ne
carboxam de The product is obtained according to the
procedure of Step A of Exanple 18, using the conpound

EXRMPY.ER3"AL 2O ifnetivihmath)Othy19-(FATRAYPLyDE3-piperidine-

€ conpoun 0 reparation 25
i nst ead ofcatlmex gmgtpound of Preparation 15. 1.5
Mel ti ngpoint. > 250C Elenental mcroanal vses C% HY% N%
Calculated : 58.90 7.82 12.48 Found : 58.88 7.84

Thelprod8ct 29 obX¥MMLdEceRing to the procedure of Step A of Example 18, using the
1Hindol -1 -yl)-1-f2-(4-pheny I-I-El perazmyl)eﬁsg_d?u
congopne ef PrrpatLion weigadrd @etqomwa%e PespaEptionide ggmpound

oht ai rng of Ste A of
of PRl 8 2R BEF R Bob Rukdld PR o 2t on 2
M_eﬁt_zi_ig_beﬁﬁ @9°a he corrpound of Preparation 3, and the

npound of Preparation 26 instead of the conpound of
Ele_’Pﬁ'éﬁé\!{%ﬂ’%ﬂf‘;‘ 25 430 ng of the resulting residue are
~ dissol Vl\%ﬁ m a8, anhydrous MeCH, and then 1.65
m of 2M net hanoTlc HC1 solution are added. The

Caltmlbte;idrc&&ﬂtﬁor |8d1=3 i s IdHai ned by precipitation by

ding 5 her iltration and then drying in
FO"\’F cuo. 49 int 7772 250C -57- E enment al

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-y])-1-[2-( l-piperidyl)ethyl]-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 21 instead of the compound of Preparation 15.
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Cal cul ated : 55.87 6.85 12.52 Found : 55.84 6.83
12.45 5 EXAMPLE 30 :
N-(1Hindol -1-yl)-N({1-f2-(1-piperidyl)ethyll-3-piper
idyl }methyl)- am ne trihydrochloride The product is
obt ai ned according to the precedure of Step A of
Exanpl e 18, using the conpound of Preparation 2
i nst ead of the conmpound of Preparation 3, and the
Elemeual uiskoangysest - preparati on 27 instead of the compound
of Prepargpionydp. 3% ny of the resulting residue are
dissolved in 1.5 m of anhydrous MeOH, and then 1.5
Calenlatefl : 2N\ nfSt h&nl i c /880 sol ution are added. The

r|hydr ori i's ained by precipitation by
gdl ng ?9%1 e4t her %i Itration and then drying in

Infri4@%9,, Mel tingpoint :> 250C 15 El enent al

m croanal yses. C% H% N% Cal cul ated : 56, 06 84 12.45
3108GuMd ambsis 88=6-Hp 2921288 BX(MUrtlk: 190 (VGrO ester)

(5-chloro-2, 3-di hvdro-1 Hindol -1-yl)-1-(2- hydroxvethyl

)-1,4,5, 6- 20 t et rahydr o- 3- pyri di necar boxam de Step

EXAMPLE 26 11N 0 3n doldi-N AL R=(l-rhie thy 0! pigerakinylle
€ product 1S obtarned according to the procedure of
Step A of crbaxamidg ysing the conpound of
Preparation 28 instead of the conpound of Preparation
2 . Infrared (vemi) : 25 3265 (v NNH); 3025 (v =CH);
The2&é8uct ZBSBta(ned@cl:l)rdln’.g6ﬂ62thé pr&@edyre df6Si8p ALB6DExamplesl8, using the
1537 (v_C=0)
conipoprq SF Erapeietion Sansiets BF Brercompnuts of PIFRSSafioR o 2 i, fpmpound
r)l Wd Ve PedardiofMsde The product
MT%Q%méﬁgﬁ%g é%%gﬁg?%% t he ﬁgggedure of Step B of
MelExgppine: 4]79G5i ng t he conpound of Step A above and

usi n 2-bro et hanol i nstead of iodonmethane. 5
Elemgntabypicpoang,
C% HA N%

Calculated : 68.26 8.46 1895
Found : 6814 849 1888

EXAMPLE 26 : 1-{2-[4-(2-Hydroxyethyl)-1-piperazinyl]ethyl}-/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 23 instead of the compound of Preparation 15.

C% H% N%
Calculated : 66.14 8.32 17.53
Found : 65.96 833 17.49
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3349 (VvN-H, vO-H); 3052 (v =C-H); 2854 (vG-H); 1675

(vC=0; 1634; 1606; 1543 (vC=C). Step C

N- (5-chl oro- 2, 3-di hydro-| Hindol -1-yl)-1-(2-hydroxyeth

yl)-1,4,5 6-tetra- h ydro-3-pyridi necarboxam de 10 The

product is obtained accordi.gg.to the procedure of Step

C of Exarrpl e 4 using the conpound of Step B above
.1 N

6. 35 13 1Qa%m§e 32 :
N- (2, 3-di hydro-TH1 ndol -1 -yl ) - 1-[ 2- (di met hyl ami no) et hy
I'l-3- pi peri di necar boxam de di hydrochl oride Step A

The Rr&%ﬂ g 1§ 89% led actygﬂx%ar oh X?racg&urgzof(égkﬁ By hEﬁHFnBQ) 4, hl\émg the

comipbiihd UDP@ﬁﬁtlbﬁ 2aaitdadaofthaddeghotnnd 60Brepgratibn 3hend the compound

conpound of Exa Ie 22 di ssoglpved in 3 m of anhydrous
of Preparatipp @4 iagiead; fihe,rompuadiod Prparatigndader a current of

then a solution of 1 g of sodium
Melmf/%h&% ' oﬁﬁg‘ri de in 10 M of THE is added dropw se

reduced ssz%g; R&é{ey due is taken up in 25
di chl or ‘and the mxture is nade

- Caléﬂlkz@b" nepwst h gpat asggue carbonate solution until a pH
1

1 is achieved and the aqueous phase is then

Fouedt ract €d.5¥wi ée?wi t H6-449- di chl or onet hane. The

conmbi ned organi ¢ phases are dried over sodium

sul phate, filtered and then evaporated under reduced
EXAMESE RS -« 17k 1L Rsdpduel)éthyl]ak¢nHdpdolnl -¥B-3pipetidiiesrathixamide

ethanol, and then 1.5 m of 2N hydrochloric acid are

added. The reaction mxture is refluxed f? 5 hours .
Theaprddud én obtainsd raseadingni@ethe maergdurg 9irise vy 8 Expaple 18, using the

r r mpound
oS 4F D BpREHE, AL Ry oo B Mot o, e comy
of Prepdeationl 2 dhiterdl dfithadethpendedPuepaciobdhat e until a pH

of 11 is ﬁ&Iq:eved The organic phase is separated
Melgipg poigh € t he aqueous phase is extracted twice

Eletbhtl flicpéRfaet hane.  The
C% H% N %
Calculated : 58.90 7.82 12.48

Found : 5888 7.84 12.38

EXAMPLE 29 : N-(1H-indol-1-yl)-1-]2-( 4-phenyl-1-piperazinyl)ethyl]-3-piperidine-

carboxamide trihydrochloride

The product is obtained accbrding 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 26 instead of the compound of Preparation 15.

430 mg of the resulting residue are dissolved in 1.5 ml of anhydrous MeOH, and then
1.65 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.
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conmbi ned organi ¢ phases are dried over sodium
sul phate, filtered and then evaporated. Flash
chromat ography on silica gel (AcOEt/MeOH : 9/1 and
then 8/2 to 6/4) allows 10 255 ng of the expected
product to be isolated. Stepg7B
N-(2, 3-di hydro-1Hindol-1-yl)-1-12-(di met hyl am no) et hy
eridine- car boxam de di hydrochl ori de 255 ng of
Ele—’t"ﬁ’@e%ﬁ'gwgz "Step A above are dissolved in 4 nl of
d| chl or e hangeand Ny ¢hen 360 | of 4.53M net hanolic
ydrochloric acid are added. The solution is stirred
Calﬁ’dﬂfed15 5.8 nfi®s add-¥hen a | arge excess of ether is
Foundded ﬁényecdcpjtat@#s formed which is filtered off
over a dglass frit, allow ng 270 nmy of the expected
product to be |soI at ed Mel tingpoint : 108C El enent al
m cr o%nl.vses : Cal GL I at EgH-S plpeé%vﬁmeZhvl)-

v L. JJ.

N-(5 chl Ora‘?nl'n'é"thﬁg@ochldﬁde 1- (2- hydr oxyethyl)-1,4,5, 6-
tetrahydr rnecar boxam de The product is

obt ai ned-according to the procedure of Step A of

Exanpl.e 18, .usjin 2 ¢

The HGRBE g PN oMty B TEPRRQUoe SeP 7EOT ERBlL 15, wing the
comyRuhdl BE PRipatation Ofistead Of tHel ifpvund offPeepasatians and the compound
---------------- C% H% N% Cal cul ated : 60.69 5.67

of Prepatationf2yinstead gfithe gompamdiof Pyepatationdnp E 34:

31005 % fﬁ)ﬁ?r BN Yl ded 'Eﬁés@@&k if, 1 i bf 4y ol MASHIEnd then
1.5 il (o 21t ﬁfethaBbllﬁQ/ IH(dl madthyﬂ arsi aldylbdl oRhd midtyldyochlaxidel is- ohtained by
pregli)ltatlo%l b)y a%id14ng 5 ml of ether, filtration and then drying in vacuo.

C% H% N%
Calculated : 56.06 7.84 12.45
Found : 55.88 8.02 12.29

EXAMPLE 31 : N-(5-chloro-2,3-dihydro-1H-indol-1-yl)-1-(2-hydroxyethyl)-1,4,5.6-

tetrahvdro-3-pyridinecarboxamide

Step A : N-(5-chloro-2,3-dihydro-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 .

3265 (v N-H); 3025 (v =C-H); 2975; 2883 (v C-H); 1652 (v C=0); 1605; 1591; 1578
1537 (vC=C).
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tetrah ydro-3-pyridi necarboxam de The product is

obt ai ned according to the procedure of Step A of
Exanpl e 18, using the 10 conpound of Preparation 2

i nstead of the conmpound of Preparation 3, and the
compound of Preparation 29sgnstead of the conpound of
Preparation 15. Step B
- N

1

- 0% g IV NPk skligpypolarbaonylisl-Lock X
accor gig Liembromedure of Step B of Exanple 18,
usi ng Tﬂgz%um_of Step A above. Meltingpoint :
152C El enental m croanal vses : C% H% N% Cal cul ated :
67.35 6.71 14.73 20 Found : 67. 37 1 14 .7 .
Theggiiagyst giebryeLageoting 15 JHe praequti pf Steho oA 4, using the
corrg!‘o(ullclpgf)é‘ateb AYAbovlahd &siAE R bmdetBarl Grsteati odfuddheant di n-

yl I met hyl | am ne di hydrochl oride Step A :
Infra@dBye{ ) ndol -1 -yl ) [ (pyridi n-3-yl)net hyl enelamine 5-2.0
of pyridine-3-carb ! y e, dissolved in 100 m
334%1("(\]0&1éQéwﬂpgzt@€r@§6’7?§}ﬁ%'%emggr@3t n@gof
Pr -ak] —ghe added. The m xture is placed in a
]63?1 g@r g?%j\zméder"th a Dean-Stark apparatus and heat ed
at reflux, with stirring, until the theoretical volune
of water has heen, obtaj.ned, (18 hqu ., The , rea }i%n
Ste YTEITA ENIOEQrs I ¥ sl kL H{ 5 A4/l " AL D10
the reslile sysidindedybb¥hmlidecd by chromatography over
silicg'&g'a—g&FEuA 71U MeCH : 98/2), allowing 3.8 g
of the expected conpound to be obtained. Ml tingpoint

112C St.ep,B.: . .
ThegDiORyeTe ORI OFSPIAS (5 EORBERUFS Of SIgB £ f Byrale i sire the
con{éﬁ%@lsze #oveodonet hane are added to a sol ution of

.0 g of the conmpound of Step A above in 10 m of

Meltiug painsl 16h%e reaction mixture is stirred at anbi ent
{e r e .24 hours. 15 50 ml of diethyl ether
e

precipitate is separated off by
filtrati©m andf @i eV %o
Calculated :  59.72  6.26  13.06

Found : 59.86 6.35 13.16

EXAMPLE 32 : N-(2,3-dihvdro-lH-indol-l-vl)-l-[2-(dimethvlamino)ethvl]-3-

piperidinecarboxamide dihydrochloride

Step A :  N-(2,3-dihydro-1H-indol-1-yl)-1 -I2-(dimethvlamino)ethvl]—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
fhen a solution of 1 g of sodium cyanoborohydride in 10 ml of THF is added dropwise over
2 hours. The solvents are evaporated off under reduced pressure, the residue is taken up in
dichloromethane and water, the mixture is made alkaline with potassium carbonate

solution until a pH of 11 is achieved and the aqueous phase is then extracted twice with
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yleld 3.05 g of the expected conpound Mel ti ngpoi nt _

218C El enmental microanases C% H% N% 20 Cal cul ated :

49.60 3.89 11.57 Found : 49.62 3.98 11.48 | NFRARED

(ve,"_i) : 3120; 3038; 1633 ; 1593 ; 1475 ; 1450 ;

1297; 1251 ; 1158. Step C

(Z,E)-(Indol-21-yl)[(1- nethy§91 2,5,6-tetrahydropyridin

-3-yll methyl ene)l anmi ne 25 522 ng of NaBH4 are added in
dlcmmmletmm t Tlensorhipined QlHaDtCi masgsf art dyieg @fertshdiugbapobaig filtered

and fiee eBbrelgorON 19 uea Priypsr PR e iR B R 013t B absoture

ethahSITRGH &he @ .3 $nl’ 6f SROhjRoSIBiEatidt @enRidad. UTRe aeuttibh eﬁlxture is
thé reaction mxture is stirred for 1 hour. 50 m

reﬂwg dorad h@urs outl then leyenostjediuedsr rshisedpPrsstuse-i 14 rardue if éa,lfen up in
d
20 G5 R ARG R5, B, 2t mace

alkafiné bﬁcddﬁmgssb@ﬁﬁﬁ%hx\beha!te\unhhaqﬁﬂbﬂm hsldclugmd Jhe bogatie phase is
solution and saturated Nad solution.. Aft

sepaued o 2abHer, e SHPOBRSSG % B P AP hape. The

con g chsp fE ARy Lo AT SORUASUIRYE ke 2 TR gygooreed

Flashr eittomatogeaphe @b siliica extl (Eb@ﬁdMeé)H i ¥ candathesedf2:to 6/4) allows
----------------- H% N%o Cal cul ated : 75.28 7.16

ZSSW%hep&mgdprQ@C@é#gg %&75 10 Infrared (vCl" i)

. 3104; 3053 ; 2964; 2960; 2930; 2895; 2846; 2762,

1642; 1614 .1454 1292[ 1255. Ste D,

nmet hyl / ami - rQ ride O. 4 gof L|AIH4|s
added,—@@-ﬁ‘éﬁ—%@-&nﬁca X SHodfianiL d at anbient tenperature,

to a solution of

255 mg of the compound of Step A above are dissolved in 4 ml of dichloromethane and
then 360 ul 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 : 55.63 791 14.23

EXAMPLE 33 : N-(S-chloro-lH-indol-l-vl)-l-(2-hvdroxvethvl)-l,4,5,6-tetrahvdro-3-

pyridinecarboxamide

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

compound of Preparation 17 instead of the compound of Preparation 15.
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15 0.65 g of the conmpound of Step C above in 10 m of

diethyl ether. The reaction mxture is stirred at

anbi ent tenperature for 2 hours and then 10 m of

wat er are added. The reaction mxture is extracted

wth 3 x 20 ml of dichlorongihane; the organi c phase

is washed with saturated sodi um hydrogen carbonate

solution, dried over sodium sul phate and filtered, and
Elej"é”’f’ﬂéff’%é@?-%ﬁ ed under reduced pressure. The

resi due,~yhiclybs pyysfied by means of 20

chr onat ography over silica gel (CH2CI 2/ MeOH : 95/5 +
CaloulbPaINELG)G9 aldl@ns 0359& g of the base to be obtained.

100 ng di ssolved in 0.5 m of
Foundrydr OL?LO ‘%\idf?anda[ en 0.45 nml of 2M net hanolic HC
solution is added. The di hydrochl ori de precipitates

out on addltlon of 5 m of d| eth I eth%r ?rgdhls

25 l\/bl t| nMI errent al m croanal vses : C%
H% N% Cal 6.98 12.65 . Found : 54.15
7.02 12.48 -63- 2956; red (vcii_1) : 2437; 2024; 1437;
1376 12258 EXAI\/PLE 36 .

am de y?«?h QUG disc m Hh? accor di ng to the 'A

proce e 18, using the 5
compound of Preparation 31 instead of the conmpound of

P t Mel t 197 .
SR P B S LB St s
con‘%&) 5@ Wh T}’repa@ﬁmﬁ@ fiskad Jaﬁt&lco@fﬁ%’@- Bf Bfeparation 3, and the compound

I'oro-1 Hindol -1-yl)am nol carbonyl } - 1- met hyl pi
of Hnepara;thml mmsthachcpfctbh Fempelndifdiseparation-165- chi or o- 1
H i ndol -1 -yl) - 1- et hyl - 3- pi peri di necar boxam de

Step B :  1-(2-Hydroxyethyl)-N-(1 H-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
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The product is obtained according to the procedure of
Step A of Exanple 18, using the 15 conpound of
Preparation 12 instead of the conpound of Preparation
15. Infrared (Vem/) : 3117, 3081, 2937, 2464, 1697
Step B
3-1f(5-ChIoro-IH-indoI-I-yrféﬁinolcarbonyl}-l-nethylm
peridi nium hydrochl oride 20 6 drops of concent.rated
AMPIE 35 2 dndok1-y DNt [(}-methyl:1.2:56- hyd ~

of Step A pab Vﬁ]' .g gi g@ rous THF. %hévsolvent

IS evapor etiytjdrdin floc : is then washed with
ethyl ether, allowi ng 256 ng of the expected product
to be obtai ned. Nblthgp?int . > 250C

Step A (Z,FE)-(Indol-1-yl ridin-3- hyl | m croanal yses
T C% H% N% Cal cul ated : 54.89 5.83

12.80 Found : 54.87 5.98 12.83 5 Mass spectronet r%
2.0 eESIpytidines3zyarb@@ddahiyid 7re) diESoveRLIE 198-ml of toluene, and then 3.7 g of

3R, 4S),- 3-(4- Fl uor.pophenyl ) - 1H i ndol,- | -v] ) -al- )
the f(,%pqtﬂlidr?gf qpa&a&mﬁ%ﬁ,iaaéed). é@%%ﬁgh’ﬁ? 1stq%%ceg 6?7')6 gll]‘lars]lg‘ﬁ%)(?v‘ﬂea with a
Deab! SRR! Hph@fusZarfdl BeadddSa0fefl@g, With Gtiffing) funéih hedtheostical volume of
di chl oronet hane and then, after cqoling to -20C, 4.1

waterl hasfbegnobtainest Gl rguis)i & heifeachon TOX e Eneonsprairajedjuging a rotary

The react.i on m xt. [ 1" r '
evapargtor an ilben erSIquFil% %l?etnh@urﬁfé:%p 85%{:&?1@0%5%@9 rggv%g fsmtcﬁ geP{SCHzmz /
MeOBNBBIM dalRiwifs 8851 6ff the BxR2tedreogpoiindfo ndbtainedis

di chl oronet hane are added and the solution is then
Melgug pois: {64°C18. hours at the reflux of

di chl or onet hane

Sted G ; ._:;E; 51- EPBimi UL ridihivin igQideOYsS

IERAYIERY, e OT U O E Ol U priase

separated off and is then.vvashed 15 with 20 % aqueous

hydr oxi de sol ution.and with s r at NaCl sol utiaon. .
5 mi-ﬁglogp@lgﬁqage arﬁmgggd fq,a gplupon 862:6 %%ﬁt?‘ﬁ &oglgp%c;a?fe’étep A above in
10 thi bf BleBAnsNadHENeRtRYARKNAE Q8 siREEht AnBieae tbnifee@ter for 24 hours.
50 ml of diethyl ether are added; the precipitate is separated off by filtration and dried to

yield 3.05 g df the expected compound.

C% H% N%
Calculated : 49.60 3.89 11.57
Found : 49.62 3.98 11.48

3120 ;3038 ;1633 ;1593 ;1475 ;1450 ; 1297 ; 1251 ; 1158.

Step C : (Z,E)-(Indol-1-yl)[(1-methyl-1,2,5,6-tetrah vdropyridin-3-ylJmethylene) Jamine

522 mg of NaBHy 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
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The residue is purified by flash chromat ography on

silica gel (CH2C12/MeOH : 97/3 and then 95/5 and

9/1). The expected product is obtained by

precipitation in the presence of ether. 20

Mel tingpoint : 134C Mass spegtronetry (ESI +, mlz):

352.1 (M+ H EXAWPLE 39:

(3R 4R) - 3-(4- Fl uorophenyl)-N-(1H-i ndol - | -yl )-1- nmet hvl i
and; the igtuie iu extgagteo Wit g SPhsl & ﬁ@éf%amsﬁha%&hq combined organic
haQE Ak ReHa el § el WidtdoBfinPh i i
P a&%arrpl e %% L%%e%ély t)lF ngPoiOnt : Z%cISrB% - g%?%él%g?r(gﬁttl%? and saturated
Na@i iwmnaAftes dryi@owyiNGS O Lalhecsol enéscare réoved i8 vaduolUsiigga rotary

Found ., 71.05 6..37 11.86 5 pgretL.QNE S| 4+,
evaafer. GBAMEORRE OV A EMNERS L E038) it G151 ¢ of the
expb&bd pRIduM! to be obtained. _

4-(2-{3-[(1Hindol - 1-yl am no) car bonyl | - | - pi peri dyl } -
Elepenigl misirpenagdpsene- | - car boxyl ate The product is

obt ai ned~geccorgi,ng t he procedure of Step A of

Exanpl edCiS/f’c usI?r{]‘é tr{g% conpound of Preparation 2

Calcilatedad Tf2& he. gonpauns of Preparation 3, and the
compound _ 10 of Preparation 33 instead of the conmpound

FOW-‘Prepa?rzaQ% o35, Ml ngpoi nt : 48C El enental

' nai.yses : C¥% H» N% Calculated : 65.91 8.19
Lnf%%éa’rs@g”"I?S Found : 65.34 8.21 15.00 EXAMPLE 41:

310%- 13358 Pooet hgdanmansioydsps ppg4d - 3762(;1d42ndoll 4 | 1¢5-an 203); 1255.
- carbonyl | pi peri di ni um di hydrochl ori de The product is
obt ai ned according to the procedure of Exanple 37,

StehP N9 ﬁ)?ﬁol—?i‘-’ﬂﬁ?ﬂ%tﬁl-z,fﬁg31?&ml;idPJbv?idb{l§Iﬁﬁr¢eélrﬁfl]Mﬁe

CONMpouna of _Preparatiomn 3, and tne comrpoun
dihydrochloride

0.4 g of LiAlH, 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 HC! 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 : 5415 7.02 12.48
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20 Preparation 34 instead of the conmpound of
Preparation 12. Meltingpoint : > 250C El enental
m croanal vses . C% H¥% N% Calculated : 54.41 7.69
13.36 25 Found : 54.45 7.71 13.41 -66- EXAMPLE 42 :
N-(1Hindol-I-vl)-1-13-(1- p|6$eridyl)propyll-3-pi peri di
ne- carboxani de The product TS obtained according to
the procedure of Step A of Exanple 18, using the
Infrqrgm’rwmﬁ of Preparation 2 instead of the conpound of

2955 QP2 H7edTbuRd OT  Preparat ion 16 o

Mel ti ngpoint : 95C Elenmental m croanal vses C% H% N%
EXSMBEUE 8k €4 -BerlB31-A6(Beibrol fH4f do01-1H-Fpipesidin &lriidkathni@d

1424 EXANPLE 43

N-(1Hindol-1-yl)-1-f3-(4-nmethyl-I-piperazinyl) propvl |

- 3-pi peridi ne- car 0 IS i.ned -
The,gioBih g0 ea% EERERHE rlRRAEISRtp 0P PARLEIS, using he
conif)%hﬁ’cﬂoi M@para Q6O idteadl oPihe mambumof?mpah@@dmf t he

onpound of Prepar ation 3, and the conpound 15 of
M_e_lengpawatl% 39 instead of the conpound of Preparation
e t croanases C% H% N% Cal cul ated : 68.90
Elerg el e T s Ee B 15 20 EXAMALE dg.
N-(5 chl@eo- | W ¢hdolV %yl ) - 1- (2- hydr oxyet hyl ) - 3- pi peri
di ne- carboxam de St Zé A
Calqulatpds | 68r3%0- BGYA ( diléehy! ) si |yl | oxy} et hyl ) - N- (5- chl or

Folal Hingals 149 -3v1.31

EXAMPLE 37 : 3-{[(5-Chloro-1H-indol-1-y)amino]carbonyl}-1-methylpiperidinium

hydrochloride

Step A : N-(5-chloro-1H-indol-1-yl)-1 -methyl-3-piperidinecarboxamide

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

compound of Preparation 12 instead of the compound of Preparation 15.

3117, 3081, 2937, 2464, 1697

Step B :  3-{[(5-Chloro-1 H-indol-1-yl)aminoJcarbonyl}-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.
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I I A e e

pi peri di necar boxam de The product is obtained
according to the procedure of Step A of Exanple 18,
using the 25 conpound of Preparation 40 instead of
t he conpound of Preparation 15. -67- Infrared 3225 (v
N-H), 2930; 2856 (v CGH), 1677 (v C=O; 1517 (v C=0O).
Step B: - 64 -
N-(5-chloro-1Hindol-I-yl)-1-(2-hydroxyethyl) - 3-pi peri
Elerdemelowrchmnamsde The product is obtained according to

the proc St B of Exanple 18, using the 5
corrpoun&e t[-gé A zgd’ve Mel tingpoint : 125C

Cal@;g,ggnt 3l g9 csognal ys@gs : C% H% N% Cal cul ated : 59. 72
55 13.06 10 Found : 59.02 6.26 12.79 Mass
Fougpiectrorfét&7y OB8 +128Bz): 322.1; 324.1(MrH+); 344.1;

Masfs{’?f}’ fr'ﬁ'b pwﬁfﬁf{;{dol 1-yl) - 3-pi peridi necarb

oxam de Step A
1 3- f/tert But
RLE IRAS

obt ai ned \ tothe procedure of Ste A of
12?%&&1{1& He p

Exanpl e conmpound of Preparation 2
i nstead of the conmpound of Preparation 3, and the

o SRR S PSSy o el A oo
dlcl{l(‘/r%memane agd tREP Ja;fte?@&?lmg2&5@Oé®C4 i) ;ml 37 QM (nfae®ylaluminium in
614: 1584 (v C20). Step

hexane(aié agdndoip@r@pmr) mth(ust stmast for 1oy 30 prigydes with gppfrolling

oo GRRG L E R ARATE AESRI 18 1151, s
dicH¥éroRlefané asd a¥ded Mﬂ' the N9 RMioAtis théitlst(?;redGﬁbr 18. hours at the reflux of

dichloromethane. The solution is diluted with dichloromethane and then poured into 20 %
aqueous sodium hydroxide solution. The organic phase is separated off and is then washed
with 20 % aqueous hydroxide solution and with saturated NaCl solution. The organic
phase is dried over sodium sulphate, filtered and then evaporated under reduced pressure.
The residue is purified by flash chromatography on silica gel (CHCl,/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-Fluorophenyl)-N-(1H-indol-1-yl)-1-methylpiperidine-4-

carboxamide

The expected product is obtained during purification of the compound of Example 38.



El emental m croanal yses C% H% N% Cal cul ated : 67.75

7.69 13.94 Found : 67.18 7.82 13.49 5 EXAMPLE 46:

N-(lI ndol-1-vl)-1-12-(4-m

et hyl pi perazin-1-vl)ethvll-1, 2, 5 6-

t et rahydr opyri di ne- 3- car boxggn The product is

obt ai ned according to the procedure of Exanple 3 using

t he corrpound of Preparation 43 instead of the

over sild, gg} 2/ CH3OH : 95/5, then 9/1 and

8/ 2) al 8(3 my of the expected product to be
Cald1$@bat ed] 7MEI gizmgpoi hvs 130C El enental m croanases :

C% H% N% 15 Cal cul ated : 68.63 7.95 19.06 Found :
Fougd: 49 8706518693 |H fgéred (Vem1) : 3054 (v =CH)

Masggé tr%)ﬁe&@S]wL ); 374@3 ANaF=O) 1646

; 1458 (8 CGH) ; 13 72 (v

. 20 EXAMPLE 47
5-Ch| oro I
L4:rI ﬂ(‘.‘ilo 4

( agnl + 1INASAEN crl
sol ution @{hl:ﬁg&&gz,gg 1tmbgg@und of Pr epar atl on 3in
12 m of ydr ous I chl oronet hane, previously cool ed
to -20C, there are added 4.30 ml of a 2M sol ution of

]l al um ni,.um | u
The JRoduebF oiAaRd AR PR b fnf BiRRGure DEGSPALE BRarhie 18, sing the
com%)&%ld &f 'ﬂ%b&bﬂélﬁ 2tlﬂst%d3<§fuﬁb lcympourel dbRieparptioo 3 aad Ehatcompound
enper at ur e. 05 of a | uti on of the conpound of

of Pmempaﬁﬁmtwé qflﬁh%cqu%‘f‘d QEHV@?@%“ d?Pchl or onet hane

n ded. The m xture is heated at refl ux under
Mel'a"%pglnle 4‘%6(]' 16 hours. To the reaction m xture,
El_e_r@@_@l_l@@cj@p_ﬁ@sest ‘here are added 100 ml of | M aqueous HCl

solutio sI 0 ddi oly at the 30 start), and then 250
m of vvg% %?lrsw extraction using 3 x 100 m of

Cal@li&Bl or @9@9 hagge 7537
Found : 6534 821  15.00

EXAMPLE 41 : 1-[3-(Dimethylammonium)propyl]-3-[(1H-indol-1-ylamino)-

carbonyl]piperidinium dihydrochloride

The product is obtained according to the procedure of Example 37, using the compound of |
Preparation 2 instead of the compound of Preparation 3, and the compound of

Preparation 34 instead of the compound Qf Preparation 12.

C% H% N%
Calculated :  54.41 7.69 13.36
Found : 54.45 7.71 13.41



15

20

25

---------------- -69- renoves the excess of

N- am no- 5-chl or oi ndol e. The aqueous phase is nade

al kal i ne using saturated sodi um carbonate sol ution

until a pH of 10 is achieved, and it is extracted

using 3 x 100 m of dlchlorgnethane The organic

phase is dried over sodlunrsulphate filtered and

concentrated unden reduced pressure Cchr.q -RO'I%ﬁby on
. AP €¥ - :

2/18/80),c1; P o) : by recrystalllsatron from 15 m of
a mxtur AcCEt (1/2), allows 470 ng of the
expected product to be obtained. Mltingpoi nt 157C
Thegzgr”%?%?éaﬁe%ﬁ%égﬁéﬁé ¢ gipesting 5t 455" fflole 18, using the
Bﬁﬁ’& 59?%5%116@5' 1n§'tead'fi>iz1)he coﬂ@guxﬁd/ﬁ'ﬂ-i’r atafibf 3( @Ad the compound
to 4 (v ,1681€VCO);1650;
of Pifﬁiaﬂatl,on B865$teaﬂ&fgb@\wn@umg of Preparation 15.
t |ndoI-I-yI) 1-12- (4- et hyl pi perazin-1-yl)e
Melﬁ’ﬁéﬁ??wg - tetrahydropyridi ne- 3-carboxam de The

Eze,pé,gglmicré@agbgsar ned according to the procedure of

Exanpfe 47 using the compound of Preparation 10
i nst ead % t hé{&)n’pé\bﬁd of Preparation 3.

t Qgr idgd ca colum (NHAOH MeOH CH2C12 :
Cal%l?_a[[fggg to'%llolﬁl%g) f1214ll owed 20 by trituration in 15
Founll :of digstigy| S8ei4her I#@ 15 ninutes and fol | oned by

crystallisation from 10 ml of a m xture of AcOEt/Et20
(1/ 2) al lows 820 ng of the expected product to be

65. 98 8. O'taﬂli’o)@mld

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 39 instead of the compound of Preparation 15.

C% H% N%
Calculated : 68.90 8.67  18.00
Found : 68.60 871 18.15

EXAMPLE 44 : N-(5-chloro-1H-indol-1-yl)-1-(2-hydroxyethyl)-3-piperidine-

carboxamide

StepA: 1 -(2-{Itert-Butv1(dimethvl)silvl[oxv}eth__yl)-N-(5-chloro-I H-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.
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Mass spectronmetry_ (ESI +, mz) : 398 (M+tl). Infrared
(veml) : 30 3216 (v NH); 2938 to 2788 (v CH); 1669 (v
CO; 1636; 1514; 1477. - -----------n mmmmmema oo oo
-70- EXAMPLE 49 :

N- ( 5- Met hoxyl i ndol -1 -yl )-1-_1‘6;-_(4- met hvl pi perazin-1-yl)
ethyll-1,2,5, 6 tetrahydropyridi ne-5-carboxam de The
product is obtained in the course of purification of

Infraned (vampound of Exanple 48. Recrystallisation from5

T s el it

El emental m croanases C% H»% N% Cal cul ated : 66. 47
7.86 17.62 10 .Found : 1662. 41 8.02 17341

i) . 3102 (v NH): 2932 and 2799 (v CH): 168
1480; 1445. EXAMPLE 50 : N-(5-Methylindol-1-yl)-1-f
The ZprbduciBs bitaitep aledriingliovthy gidvgtitire Iof25tBp @ ofl Example 18, using the
tet rahydropyri di ne- 3-carboxam de The product is

COmb@@@%ﬁethPng to the procedure of Exanple 47

L ng-th ound of Preparation 44 instead of the
Me—lg'sé#rg%ﬁl%d?%f@g?epar ation 3. Chromatography on a silica
ElemetgimaictddnaDisksNe OH CH2C12 : 1/1/98 to 2/ 18/ 80)

fol | owed y trituratjon in 15 m of diethyl ether for
15 m nutceg)al é 1%1@ g of the expected product 20

Cal&ﬂa}ég _.ogP_ayizneg_.ﬁI\/EI tigmpgpoi nt _ 140C El enent al
m croanal vses . C% H% N% Cal cul ated : 69.26 8.19
Fouk8.:36 59.02 6.26 12.79

EXAMPLE 45 : 1-(3-Hydroxypropyl)-N-( 1H-indol-1-yD)-3-piperidinecarboxamide

Step A :  1-(3-{[tert-Butyl(dimethyl)silylloxy}propyl)-N-(1 H-indol-1-yl)-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 41 instead of the compound of Preparation 15.

2951 2927: 2855 (v C-H); 1706 (v C=0); 1614; 1584 (v C=C).

Step B : 1-(3-Hydroxypropyl)-N-(IH-indol-1 -yl)-3-piperidinecarboxamide

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

compound of Step A above.
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25 Found : 68.85 8.41 17.96 Mass spectronetry_(ESI +,
mz) : 382 (M+l). Infrared (vcm.i) 2945 to 2816
(vCH); 1681 (vCO,; 1651 , 1533; 1466. -71- EXAMPLE 51
. N-(5-Methylindol-Il-yl)-1-f :
2- (4- et hyl pi perazin-1-vl)etphvll-1,2,5,6
t et rahvdr opvri di ne- 5-car box&fide The product is
obtained in the course of purification of the conmpound
El_e_lg_@;@sfamgzﬂgbﬁf?ﬁ > Recrystallisation from5 m of
i sopropyl ether allgws 120 of the expected
pr oduct %tpg’l 5[—84{ ob ai%ned. l\/bIrT?i ngpoi nt _p131 C
Calﬁlp}@ﬂ&cglt @|7.|ﬂ5i c gmglgiiggs ----------------- --- C% H%
0 cul ated : 8.19 18.36 10 Found : 69.12
Fougd41 18.6198VadS%spedfridmetry (ESI +, mz) : 382 (M#l).
Infrared (vc,,, i) . 3141 (v NH); 2934 to 2766 (v CH);
1694 (v CO); 1515; 1457. EXAWPLE 52:
EXAMPLEdb-: | N-(Dndbl- 3A)- B 2-P4-methdpiperapin e ljeshe}1:2.3.6| )
ethvll-1,2,5 6- 15 tetr athdr %pvri dd' ne- 3- car boxam de
Step A tetrahydropyridine-3-carboxamide
N- (I ndol -1-yl)-142-14-12-(tert-butyl di methyl sil anoxy)e
thyl | pi perazin-1-yll- eth yll-1,2, 5,
Thetproduat aholtrinpd rairdiag 30 dhe prosedvreief Txampled wiing thegrompound of

200.ng,.of th ound of e ion 2 in5mM of
Pre%ﬁy&@l}gsmﬁgo%ggﬁ?fgp%% %f?ﬁ%%)a?{at?%le?? cooling to -20C,
Flashh@r8mafofraptlylefed sibida el OCHECIZWEBOILL i96/5, afien 9/1 and 8/2) allows

trimethylalum niumin hexane. The solution is stirred
380frag ofithp skpectRy RIPEUAL E3bGISPRBGt  control 1ing the

y t nd then 500 ng of the conmpound of
M—e@ﬁggg’?’gt ilﬂ%(%czs in 3 mM of anhydrous dichloronethane
Elemémabsiteshralysanbi ent tenperature. The mixture is

heated at_ reflyx fqr, 16 hours and, after cooling,
J}'&I o%

di | ut ed &% h thane and it is poured into
Calculated : 68.63 7.95 19.06
Found : 68.49 809 1893
.I_nfta_te_d (ch-l) )

3054 (v=C-H) ; 2935 (v C-H) ; 2795 (vN-CHy) ; 1681 (vC=0) ; 1646 ; 1614 (vC=C) ;
1521 (SN-H) ; 1458 (5 C-H) ; 1372 (v C-N).

EXAMPLE 47 : N-(5-Chloroindol-1-yl)-1-[2-(4-methylpiperazin-1-yDethyl]-1,2,5,6-

tetrahydropyridine-3-carboxamide.

To a solution of 782 mg of the compound of Preparation 3 in 12 ml of anhydrous
dichloromethane, previously cooled to —20°C, there are added 4.30 ml 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
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S D hk Bm

25 20 % aqueous sodi um hydroxi de sol ution. The organic
phase is collected and the aqueous phase is extracted
wi t h di chl oronet hane. The conbi ned organi c phases are
dri ed over sodium sul phate, filtered and evaporated
under reduced pressure. Flash chromatography -72- over
silica gel (CH2CL2/ CH3CH : “$PT, then 8/2) ail ows 400
ng of the expected product to be obtained. Infrared
rempvesthe exce3@ 48 Necamixod)-chloduidje. 192 aquerss phase isnpgde;alkaline using

Lot 2Bt A0 P S 5 e P B
X ldl\(fx%?oi(dﬁcﬂb@methaﬁeﬁphcgor anic phase is dried over sodium sulphate, filtered and

ndol -1 -yl )-1-4244-(2- hydroxyet hyl ) pi perazin-1-ylle
conednjrated] , gndsT 6-teduged-  prejeropyEhiomategraphyar BBx ati dllicgo column

RGP 90 R Ly B, FATRUN, Rl Ryttt miof
mixtur®/o$ HrOH/Q0BT (1VB) slddws 4/710ampofihgrexpéatat prddudtrio Beibbtained.
The m xture 10 is stirred for 12 hours at anbient

Ele,g%gﬁ{_,g[c;%%&g%%ressure. After taking up the residue in

= T OImet the organic phase is extracted with
aqueous Gedi urlf Bgdr dk¥ade sol ution; the aqueous phase
i s extragted \g&i gic | or omet hane. The conbi ned
Calgylgied; sed-%re dri"éd over sodi um sul phate,
FOJnHI‘.terecgz_gywd gevaporatygd under reduced pressure. Flash
chromat ogr aphy over silica gel 15 (AcOEt/MeCH : 7/3 +
Masy spe&samatot SV aninim) 488 (drd) 180 ng of the expected
product to be obtained. Meltingpoint _ 113-C
ﬁﬁ#ﬁ%ﬁk@nér m croanali ses : C% H% N% 20 Cal cul ated :
2948% 59148(&@1111)1,61&5 vEand 65064532, 8468 16.49 Infrared
(vemd . 3192 (v N-Hy ; 2939 (v GH) ; 2815 (v NCH2)
; 1674 (v CO ; 1644 (v C=C) ; 1523 (. 5N-H) ; 1459

EXAMPG: b . N-15* Meth¥tvibboli 1464002 (41 érhyipipbradin-14ethyi]-12.56-

N- (1 ndol - ltetyhhydiroprifdinee3-cakiboxdmide et hyl )- 1,2, 5, 6-tetr
ahydr opyri di ne-

The product is obtained according to the procedure of Example 47 using the compound of
Preparation 10 instead of the compound of Preparation 3.

Chromatography on a silica column (NHsOH/MeOH/CH,Cl; : 1/1/98 to 2/18/80) followed
by trituration in 15 ml of diethyl ether for 15 minufes and followed by crystallisation from
10 ml of a mixture of AcOEt/Et,0 (1/2) allows 820 mg of the expected product to be

obtained.

C% H% N%
Calculated : 66.47 7.86 17.62

Found : 65.98 807 17.33
Mass spectrometry (ESI +, m/z) : 398 (M+1)
.I_n_ﬁ_"lte_d. (ch-l) ;

3216 (v NH), 2938 to 2788 (v CH); 1669 (v CO),; 1636, 1514, 1477.
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3- car boxam de The product is obtained according to the
procedure of Exanple 3 using the conpound of
Preparation 46 instead of the conpound of Preparation
7. -73- Flash chronmat ography over silica ge

(CH2C12/ CH3OH 9/ 1, then 8/2),.allows 240 ng of the
expected product to be isorgpéd. Mel ti ngpoi nt _ 65C

El emental mcroanases ----------------- --- 5 C% H®%
N% Calculated : 69.78 8.09 15.50 Found : 69.98 8.17

A0 401N 2L Rflethif fiilsthor 1 ARP 18 Y4 Midthyipirfetadinlitye

Sty P —— o1 =0, 1043 (V o I
1521 ( 8N- tklrahydibp9ridffe-$tarbokaimidd vC- N) . EXAMPLE 54
N-(Indol -1-yl)-1-f2-13-(ethoxycarbonyl)-1,2,5,6-tetrah
ydropyridin-| -
The/rb &P} dAb’t inéd o tgé L&rs @Oy RY i oo NBe BomPoRRIGTExAthple 48.
e product 1s obtalned according to the procedure of
RecEysadiPdation fromi Bignl dfadisoppyindhatallomsd@8mag pbthesrpected product to
i nstead of the conmpound of Preparation 7. 15 Fl ash
be Qh31B%fat ogr aphy over silica gel (AcOEt, then
Nkﬁ&g%%bg}ﬁgyﬁj 95/5) allows 180 ng of the expected
“TproductTto be isolated. Meltingpoint_ 82C El enent al
Elemenmbarcaemmlyses s - - - - - - - - - - - -~ - -- --- C% H% N% 20
Cal cul at eg, : 53 6,91 13.72 Found : 67.41 7.09
13. 63 ﬁﬁ(?argﬁ/ﬁvcng§ : 3265 (v N-H) ; 2948; 2915;
CaleBRRed(v 6549 .7.8608;1716373 (v C=O) ; 1646; 1614;

Found : 66.41 802 17.41
Mass spectrometry (ESI +, m/z) : 398 (M+1).
.I._n_ﬁ_‘que_d (ch-l) )

3102 (v NH); 2932 and 2799 (v CH); 1684 (v CO); 1480; 1445.

EXAMPLE 50 : N-(S-Methvlindol-1-vl)-l-[2-(4-methvlpiperazin-1-vl)ethvll-l,Z,SQ

tetrahydropyridine-3-carboxamide

The product is obtained according to the procedure of Exampl? 47 using the compound of
Preparation 44 instead of the compound of Preparation 3.

Chromatography on a silica column (NH4OH/MeOH/CH,Cl, : 1/1/98 to 2/18/80) followed
by trituration in 15 ml of diethyl ether for 15 minutes allows 1.16 g of the expected product

to be obtained.

C% H% N%
Calculated : 69.26 819 1836

Found : 68.85 841 17.96
Mass spectrometry (ESI +, m/z) : 382 (M+1)
Infrared (Vem-1) :

294510 2816 (v CH) ; 1681 (v CO) ; 1651 ; 1533 ; 1466.
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1519 (v C=C) ; 1459; 1436 (8 GH ; 1371; 1351 (v &GN
; 1261; 1223 ; 1194 (v G0). 25 EXAMPLE 55 : ()-N-(In
dol-1-yl)-1-[2-f4-f(tetrahydrofuran-2-

yl) met hyl | pi perazi n- 1-y|)|ethy|]

pi peri di ne- 3- car boxam dyl ghhydrochloride 0.49 g of

t he conpound of Preparation’48 is dissolved in 9 m of
anhydrous dichl oronmet hane. The solution is cooled to
-20C, and then 3.5 nl of a 2M solutron of -74-

m xture b?akamrbeyﬂéinexseearbohﬂurdeso i nut es, a

solution of 1.1 g of the conpound of Preparation 48
in 6 m of anhydrous dichl oronethane is added. The

The rﬁ%ﬁﬁlu @EP ARl éo§1r§eg)g'f) Wpﬁéétﬁﬁl cfftthe,r &rhpbunti & EX8mple 50.

er c00 |ng, di chl oronet hane are 5
Recadadlibatidh rom29 nftoof \divg prapyl ethes aloets U20 mgiefote ¢apected product to
solution is added dropwise until no nore nethane is
be optayieded. The organi c phase is separated off, washed
GERE] Yoy with 20 % (w v) aqueous sodi um hydroxi de
Aﬂdﬁ%?urﬁon and mnth saturated NaCl solution, then dried
'""éu"l'r'éé"ge £12/ . 9/1 + 0.5 %NEWallows 0. 46
g of th e’xpe é’d amde to be obtained. 150 ng of the
(lﬂ@ﬂ&@@ aig9. 260 giygsol vedsin 1.0 m of anhydrous MeOH
of 2M net hanolic HCl solution is added to the
Fous@Sl ut| oﬁ9 I?he8e4>(pect1§d pr oduct is precipitated out by
addi n h it is then separated
Maséf‘?‘f%’g’ rlyt(Eg{r on éb fr e [ [ '

‘i'n vacuo. Mel ti ngpoi nt _
Infr&r%@QCcm Jetemental microanalvses @ -----------------

T C% H% N% Cal cul ated : 54,70 5 4 12.76 Found
3141 (BNHQ)2297?4482ZQ6@0CH) P4 (BE QY5 £ Y457 3385;  2975:

2411 ; 1694,- 1531 ; 1458; 1325. 20' EXAMPLE 56 :

erazin-1I- . 'per|o|ne 3.
rochlo ri e~ -CALDOXAMIEI according to the

procedure of Exanple 55 using the conmpound of

Step A : N-(Indol-]-vl)-1-[2-[4-[2-(tert-butvldimethvlsilanoxv)ethvl]piperazin-l-vl]—

ethyl]-1,2,5,6-tetrahydropyridine-3-carboxamide

To a solution of 200 mg of the compound of Preparation 2 in 5 ml of anhydrous
dichloromethane, after cooling to —20°C, there are added 1.35 ml of a 2M solution of
trimethylaluminium 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
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Preparation 49 instead of the conmpound of Preparation

48. Chromat ography over silica gel (CH2CL2/ MeCH : 9/1

to 7/3 + 0.5 % NEWallows 0.59 g of 25 the expected

am de to be obtained. 130 ng of the ami de are

di ssolved in 0.5 m of anhﬁgrous MeOH, 0.7 m of 2M

met hanolic HO solution is ded to the solution. The

expected product is obtained by precipitation on
ovensitica gelr(ChT.Cl/@GH;QH i/ bithgn 8@ hBews QU g ofsthp gkpgetadl product to
b @%%y filtration and dried in vacuo. Meltingpoint_
© 75- Elemental m croanases C% H% N% Cal cul at ed
Inﬁare?QvSG )7.40 14.68 Found : 50.15 7.48 14.40 5

FAfrared (vemr) . 2938 ; 2815 ; 1689; 1460,- 1396;
32413&5/—H)E><ME2£5219 2855 (vC-H) ; 2811 (vNCHZ) 1674 (vC=0) : 1644 (v

C=G1 Y58l ryo03 (BN} dPRBIECUl: D HeNT 1 13 SR G

The product is obtained according to the procedur e of
Exanpl e 55 using the conpound of 10 Preparation 50
Step Bst e - (bidol-hele bty hpdroyetipdipéndragindgyljethyl]-1,2,5,6-tetra-

Chr ormat ogr ap y O}/GT silica gel (CH2Cl2/ MeCH : 90/ 10)
al | omﬂ@%ﬁ—’&#ﬁﬁ(é’—é&-’ﬁé@t ed am de to be obtained.
200 ng of the amde are dissolved in 1.0 m of
anhydrous MeOH, 0.8 ml of 2M methanolic HO sol uti

To & solatiateot 309 mpef §sl apmponnd Fhtep Ypehave dn 6rna>loﬂf@9hyd§0us THE there

v SR bR AR ISP Qo R he i

is sBfEd firl 12Chdubs h’tae&ﬂlgientNEﬂnbéxﬁﬁerQmﬂtthen t:hE 56MGtioflicmmtntrated under
m croanal vses C%: H% N% Cal culated : 52.83 7.32
redycgd 3gesspg. Adites daking upytheresidue 4n gichloromethane, the ‘organic phase is

extracted with aqueous sodium hydroxide solution; 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

(AcOEYMeOH : 7/3 + 0.1% triethylamine) allows 180 mg of the expected product to be

obtained.

C% H% N%
Calculated : 63.59 8.00 16.85
Found : 64.12 808 16.49
3192 (v N-H) ; 2939 (v C-H) ; 2815 (v N-CHy) ; 1674 (v C=0) ; 1644 (v C=C) ;
1523 (6N-H) ; 1459 (§C-H) ; 1353 (vC-N) ;1270 ; 1223 (vC-0).

EXAMPLE 53 : N-(Indol-1-y1)-1-(2-piperidin-1-yl-ethyl)-1,2.5.6-tetrahydropyridine-

3-carboxamide

The product is obtained according to the procedure of Example 3 using the compound of

Preparation 46 instead of the compound of Preparation 7. .
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Infrared (vmd . 3381 ; 2981 ; 2503 ; 2299, - 1689;
1656; 1449; 1325. EXAMPLE 58 :

()-N-(I'ndol -1-vl)-1-12-14-(1-net hyl pi peridi n-4-yl) pi pe
razin-1- 25 yl)lethyl] piperidine-3-carboxam de tetra
hydrochl ori de The product is thalned according to the
procedure of Exanple 55 u3|ng t he conpound of

Flagh chograspTERR Ay ibcle] 0 FRak BN CHBetbym Btallow 240 m of

theex?eéeéyﬁluwtqelbg%lgecﬁl g of the expected amde to be
bt al ned of the am de are dissolved in 1.0 n
Aﬁ@ﬁmamhmdnﬁﬁ€ 30 MeOH 1.1 ml of 2M nethanolic HC
EISO| tiaon are added to the solution. The expected -76-
Elemenigl iicrogndligesi ned by precipitation on addition of 5
m of diethyl gtdyger;nigg is separated off by
filtration and dried in vacuo. Meltingpoint_>250C
Cakwigiesht ab9./d cr 88Rased 50 - - - -~ oo - . --- 5 C% H%

No6  Cal 41 14.04 Found : 52.03 7.41
Foyid o Cﬁé?‘%re‘%qwrﬁj’g 3502 : 3126 - 2080 . 2410 .

321& (jvh)(#(ﬂ 43V (¢ Cyk) ; L788vINGIRY hV6if o6&t | )léﬁnér azlhs |

153 A ek ogieR by aro G Povar e

(I)-N-(Indol-1-yl)-1-[3-/4-(2-tert-butyldinethylsilylo
xyethyl)plpera2|n 1- yI)I-
EXAME A pNF(Inid

2bi3x(athiogw aey 1o ghydropyridin-1-
obtalned a r di t he, procedyr e of anpl.e 55
usi ng t he Y% :%i-ﬂ&é&i&hﬁrgmé of the
conmpound of Preparation 48. Chromat ography over silica
gel (CH2A 2/ MeOH : 9/1 to 8/2 + 0.5 % NEWal |l ows 0. 89
Th@ptﬂductt i @biinsdcaceardingoioube praserire sihxamade 3 jusmeahe gompound of

Pre&?ﬁ%ﬂeﬁ )7 instead of the compound of Preparation 7.
Flash chromatography over silica gel (AcOEt, then AcOEt/CH3OH : 95/5) allows 180 mg

of the expected product to be isolated.

C% H% N%
Calculated :  67.63 6.91 13.72
Found : 67.41 7.09  13.63

3265 (vN-H) ; 2948 ; 2915, 2802 (vC-H) ,; 1708 ; 1673 (vC=0) ; 1646 ; 1614 ;
1519 (vC=C) ; 1459, 1436 (6 C-H) ; 1371 ; 1351 (vC-N) ; 1261, 1223 ; 1194 (v C-O).

EXAMPLE 55 : (+)-N-(Indol-1-yD)-1-]2-[4-[(tetrahydrofuran-2- yl)methyl]piperazin-

1-yD)]ethyl]piperidine-3-carboxamidyl trihydrochloride

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
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2934; 2856; 2810; 1682; 1460; 1361 ; 1253; 1155; 1099.

20 Step B

(-y-N-(Indol-1-yl)-1-f3-[4-(2-hvdroxvet hvl) pi perazi n-]

-yl ) I propyl | pi peridi ne- 3-carboxam de trihvdrochl oride

0.35 g of the product of Ste7 A above is dissolved in

5 mM of ethanol 95 % 500 I gf‘ 12M HCl solution are

added at anbi ent tenperature. The solution is then
trimethgdadamitiure GChéxsme ag added yndeafargan. Afsr brirging therpmperature of the

t enper at ure the Syspens| S I v,
reagtiopy mixgiare, ek Jup 1oy gt%lehedh?‘ér &gsrhﬁgégegesﬁaqﬁ%{l %faﬁ g of the

compoifld 6f PRpAration ‘48 d#i 666l ofadnhpdviong diZhRPorgethiine 1lsadded The reaction
expected product to be obtained. -77-

mlxmrg icthenlheated porfas der 8hewsNbAtersopling éstoe‘a?ogéﬁhl@?metha“e are
1
i e 0% s Bl e 340w

morbﬁh&har%é&ﬁevol%@OThEWﬁlcEphﬂée iis separated off, washed successively with

N- (I ndol -1-yl) t hvl erazin-| utyl.l

20 %;i é-gy) gqtpf'@ug_so@g{erbby(cgmugé anly (ﬁnac‘g’lﬂb SAtyEat ficbwba?:g r§01X{tron then

dried o[v'ék Nhr%f’ a.n]@l entrated Chromatography over 51hca el (CH2C12/Me0H 9/1
am nocar bonyl | -1 - 14- (4- et hvl pi perazi n-

+ o;sy% INE )i amnsmm gief the @xpected antide t;olvmhrme%ﬂSO mg of the amide are

s SE3E T 250 SRR 9 M B BB BB i s s

the %lﬁhbﬁ efHeSexﬁ&!téd prbdatt i5Preciptatei@ub By addinds mtlof dietiyhéther; it is
N- met hyl pi perazine is added twice in the

themﬁﬁpg@eedoiffbhﬁltrﬁéwn apd dredifrsvagieler the 15 sane

onditio e solvents and the excess of :
Me +%?5%Qz. ne are renoved by distillation using
E]_eﬁlg,g@_x_@r_cyg@g@pw ator. The crude residue is used in the

next Step without f 5 her purification. Step B

N- (I ndol %yl) %[4 ~ met hvl pi perazin-1-vl)butvll-1,4
Calcz?lu@dt ed14a}p/dr7o34 pyrjydigne- 3- car boxam de 20 The

nmpound of Step A above is dissolved in 9 ml of a

Fozmdxt ure S0kt h7y48 acdtatle/ et hanol

33852975 ;2411 ;1694 ; 1531 ; 1458, 1325.

EXAMPLE 56 : Ethyl (+)-N-(indol-1-y1)-1-[2-[4-[2-(dimethylamino)ethyl]lpiperazin-1-

yD)]ethyl}piperidine-3-carboxylate tetrahydrochloride

The product is obtained according to the procedure of Example 55 using the compound of
Preparation 49 instead of the compound of Preparation 48.

Chromatography over silica gel (CH,Cl,/MeOH : 9/1 to 7/3 + 0.5 % NEt;) allows 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.
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30

(6:3); 100 ng of palladiumon-carbon (10 % are added.
The suspension is degassed with stirring in vacuo and
is then placed under a hydrogen atnosphere. The
reaction mxture is held for 18 hours under the
hydr ogen at nosphere, is then750urged and is placed
under a nitrogen atnosphere.” The reaction mixture is
filtered over Celite and the filtrate is 25
ElepgnigbmicragradyseChr omat ogr aphy over silica gel
(CH2C12NpQH @ Blpd toy8L2 + 0.5 % NEW allows 0.29 g of
t he expect ed product to be obtained. -78- Infrared
CalkBldBed 164636 15740 14B¢768 1355; 1293; 1181. Step C

()-N(In oI-I- % {/ 4-net h
Fo%dpl per ﬁs I -if’ but ‘M i peridine-3- carboxam de
chloride 5 To a solution of 295 ng of the
Inﬁ%"crrférg]p?éung ‘of Step B above in 8 Ml of a m xture of
29381816 ; 1889 ol ¢t haiwsl, [3852) there are added, in small
portions and at ambient tenperature, 200 ng of sodium

cyanobor7oh dri de The reactl on m xt ureh is sti rred for
[ oy ”. ) H H B f Q Dot

hydr oxi de sol Utl 2 an of [ thane are
t hen added® n3 ‘i, fﬁe 'h%& L times with
10 % sodi um hydr oxi de solution, 10 dried over sodi um

sul phate, filtered and evaporated under reduced
Theppreég@rlieo taRe greRrdigedp e roesduss of Exargele S0 e e rereppund of

Preg 8ién 30 %s%a%%@c?h{pg%d O I(Sjyg Sa@dn ke amde to be

t al ned he am are dissolved in 0.5 ni
Chmfnaargngplhyom&:r I‘dﬁﬁd gel QC'PECIEVMOOHZI\)POM)hdMS 0.2RGk of the expected

sol u added to.the Iut| e ex t
amip 50 ooried BOG me & 1 S i Biorg] ol Saticl phypusMeOK;
0.8 IHII & 2iti BEdholR! HEX solufion $s SRRAME RAsQhifiodYTheléxpected product is
filtration and dried in vacuo. Meltingpoint g

obtaihedvibpit precipitatiana nnl addsionob pomiaf digthylpthewdit : ls §&pa¢9ted off by
Found : 54.60 7.80 13.61 Infrared

ﬁl“(‘%‘hﬁ‘fdredéﬁéf “U%948: 2401: 1687: 1528: 1458: 1315.

C% H% N%
Calculated : 52.83 7.32 13.39
Found : 52.74 7.39 13.32

3381 ;2981 ; 2503, 2299, 1689 ; 1656 ; 1449, 1325.

EXAMPLE 58 : (+)-N-(Indol-1-y])-1-[2-[4-(1-methylpiperidin-4-yl)piperazin-1-

yD)]ethyl]piperidine-3-carboxamide tetrahydrochlori'de

The product is obtained according to the procedure of Example 55 using the compound of
Preparation 51 instead of the compound of Preparation 48. _.

Chromatography over silica gel (CH,Cl,/MeOH : 8/2 + 0.5 % NEt3) 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
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EXAMPLE 61 :

()-N-(I'ndol -1 -yl)-1-14-14-(2-hydroxyet hyl) pi perazi n-1 -
yl )l butvl |- piperidine-3-carboxam de trihvdrochl oride
25 Step A:

3-1IN-(I'ndol -1-yl)am nocar bg%l_l- 144- (14- (2- hydroxyeth
yl ) pi perazin-1- yl)butyll pyridiniumbrom de The

pro rcg?su(%gaa:q%j g)te%lcggqgﬂgg gg régl | 1@%{&%@6%@ Ofp({letﬁ eld u{leer Rfls ssetpggited off

(2 r i perazi ne instead of
by fﬁﬁrg‘g‘?rﬁyﬁp‘?@gﬁg??%‘p Do st tep B

| butyl | - 6 tetrah ydropyr| di ne- 3- car boxam de The
Elemg d@i”—‘?"é”a@éfal ned according to the procedure of Step
B of Exampj e GPogsi nget he conpound of Step A above. 5
Chr omat ogr aphy over silica gel (CH2C12MeOH : 8/2 to
Cal@jlgted : 0.58. 1% NPW/al | d#40. 12 g of the expected product
be o ne t e
FO”(’94 %P?cfol (-jfll'(-lil ) Qfgﬂ / 4- (2- hydr oxyet hyl ) pi per azi n-
Infr&rein(M byt yl | pi peri di ne-3- carboxam de trihvdrochloride
roduct i s obtained accordlng to the procedure of
35031; épsz&: DIS(EXRANDI,; &l 060 (USFRgmie ; 1083 cdipburtPdf Step B
above. Meltingpoint; >250C Elenental m croanases
----------------- C% H% N% Cal cul ated : 53 68

utyl prperazin-1-y

' y
pi per| di nem@_mi&ﬁmbﬂmﬂﬂ_ﬁiEMMe The product

i s obtained according to the procedure of Exanple 55
using the conpound of Prepar at| on 54 i nstead of the

: ey idin eadhcd ymide obt ai ned 600 ngy of the
ami de are di ssol ved in 2.0 nl of anhydr ous

The product is obtained according to the procedure of Example 55 using the compound of

Preparation 52 instead of the compound of Preparation 48.

Chromatography over silica gel (CH,Cl,/MeOH : 9/1 to 8/2 + 0.5 % NEt;) allows 0.89 g of
the expected product to be obtained.

2934 ;2856 ; 2810 ; 1682 ; 1460 ; 1361 ; 1253 ; 1155 ; 1099.

Step B :  (H-N-(Indol-1-yl)-1-[3-[4-(2-hydroxyethyl)piperazin-1-yl) [propyl[piperidine-

3-carboxamide trihydrochloride

0.35 g of the product of Step A above is dissolved in 5 ml of ethanol 95 %. 500 ul of 12M
HCI solution are added at ambient temperature. The solution is then heated at 60°C for
2 hours. After cooling to ambient temperaturé, the suspension is filtered over a glass frit;
the solid obtained is washed several times with ethanol and dried, allowing 0.29 g of the

expected product to be obtained.
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MeOH, 2.3 ml of 2M nethanolic HCO solution are added
to the solution. The expected product is obtained by
precipitation on addition of 10 m of diethyl ether;
it is separated off by filtration and dried in vacuo.
25 Meltingpoint _ >250C -80--El emental m croanase_s_:
C% H% N% Cal cul ated : 55. 3% 7.74 13.44 Found : 55.12
7.91 13.26_ 5 Infrared (vem1) : 3371; 2959; 1686;

Meltingpoiny 45890°(372: 1314. EXAVPLE 63 :

1)-1-allyl pi peridine-3-carboxam de The

Elerﬁ)mb;}'rﬂz cp(gagllat}JEvrr% ned according to the procedure of

Exarrpl e (3%usi ty%d he Xvnpound of Preparation 11

_inst ad f th of Preparation 7. 10 Fl ash
(ldﬁﬂ?% gﬁgph -%Qergggglca gel (AcCEt) allows 930 ny
Fougfi the gxpect edyprogych to be obtained. Meltingpoint

2C Elenental mcroanal vses : C% H% N% 15 Cal cul at ed

InﬁareZZyQ,G)Y 47 14.83 Found : 71.70 7.73 14.61 Infrared

32655\/%5}%‘[2){ %%ﬁ) 25%6573‘Ev9;d%€§)/515 1’2%53 (132@;_ (V;C

(v C=C) ; 1542 (8N-H) ; 1462; 1421 (8C-H) ; 1378 ;
1362 (WN). 20 EXAMPLE 64 :
EXAMBLE 60 dth)-N-hdelil-{ Dslof-Gi-mathvlippazinii nbibuvilpineridine 3-

i de The product i, ohtaine cording to the procedure
of Exanpl 6&%&3—&#@&% £ of Preparation 55
instead of the conpound of Preparation 7. Flash
chromat ography over silica gel (c cI ohexane/ AcOEt
StePA8 Yy (Tho Datriinnggrboygll- by ethylpi L

product pyrtdmu?r(ret b(r)'ck;rtﬁ1 ened.

0.6 g of the compound of Preparation 53 and 500 pl of N-methylpiperazine are dissolved
in 8 ml of ethanol 70 %. The reaction mixture is stirred at 50°C for 18 hours. An additional
1 ml of N-methylpiperazine is added twice in the course of the next 24 hours under the
same conditions. The solvents and the excess of N-methylpiperazine are removed by
distillation using a rotary evaporator. The crude residue is used in the next Step without

further purification.

Step B :  N-(Indol-1-yl)-1-[4-(4-methylpiperazin-1-yl) butyl]-1,4,5,6-tetrahydro-

pyridine-3-carboxamide

The compound of Step A above is dissolved in 9 ml of a mixture of ethyl acetate/ethanol
(6:3); 100 mg of palladium-on-carbon (10 %) are added. The suspension is degassed with
stirring in vacuo and is then placed under a hydrogen atmosphere. The reaction mixture is
held for 18 hours under the hydrogen atmosphere, 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;)
allows 0.29 g of the expected product to be obtained.



10

15

25

25 Meltingpoint: 154C -81- Elenental m croanases_ H%
N% C% Cal cul ated : 72.57 6.81 14.94 Found : 72.38
6.97 14.78 5 Infrared (vecml) . 3232 (v '-H) ; 3050
(v =CH) ; 2946 ; 2913 (v CGH , 2118 (v CG=Q; 1698
(v CO , 1614 (v CO ; 12&9&(8 N-H) ; 1475; 1458 (t
5CH) ; 1368; 1340 (vC-N). "EXAMPLE 65:
(+)-N-(Indol-I-vl)-1-f4-(piperidin-I-yl)but-2-en-1-yll
Infmiqohii) ne- 3- car boxam de 10 To a solution of 140 ny

f the 0 of, e ati,gn 2 in 4 m of anhydrous

2933|Jﬁpgrggg;{)hggg7J\%ﬁ:hp%lt{lt[?én has been cooled to

-20C, there is added 0.97 m of 2M trinethylal um nium
Step [ NEXANRKe 1hlb L1y B- RO Er 5 L 11U i peHdifd-B1 NO

te —tenperature, a sotutlon Z60 ng of the conpound

of Pr easbadantide Bndrocklarideof anhydr ous

di chl oronmet hane i s added at anbi ent tenperature. The

reaction mxture is heated at reflux 15 for 12 hours;
To His61ati0h 3FBHH ?r%eof the 2089unPHOSIEP B AboVeUh B S of A@Mixture of acetic

poured into 20 % (w v) aqueous sodi um hydroxi de
acidmethpndr(6:2) tleero argeadided, ph amelliportinns and ebembient tgrmperae, 200 mg

of i ﬁ%&n@t&%@?ﬁ dél%sﬁ gilrg gr%%cﬁlg)n\ém?lltnggfjel PSh Lt?&%&g&llﬂ ?h nl'?OUISTIA? ambient

over

temPbaRR@t® mf bf 1@Pesbdnd Hydexidvanaioatd 20neeof detloc@tethane are
pressure. Flash chromat o%ra hy over silica gel

ther{ @iged) Theymgamic please is waghedgy tmies Witk ¥a sodiymdpydsgxidgysolution,

. Lmpure f I O th ect.qd d e
dnegbtozi'ieﬁea“}%e Jsh(lJ‘?hlfat i 21 ltg%%éas o%n\?ed&? ﬁ;ﬁgf&% Jgg eparer(riius(etdur%ressure'
ChrofatodkpHe @veRsilira g8 Ok CHMEOBH: B20+ &re¥alNBad ahows 0.14 g of the

anbient tenperature; the . suspepsion.s stirred for 1 _
amigdg i@ ge Obtaewéoﬂ@%ﬂgh%f eg.mﬁ . péﬂss vgd éra gei([jmﬁ 8?f1ﬂléycfbuszMeOH,
0.74 1%3%? EM‘ metanbie £rC1 EBR1tiBh I8 RddedRPARE sd18ti e PHexBectéd broduct is

and the aqueous phase is extracted with

obtalhech byr mespitativn. o dditiontéfnédnb pfj aidthylp¢thete gt ay eensrated) off by

over sodium sul phate, filtered 25 and evaporated under
ﬁltr?%%fh%‘léﬁ“drfﬁ%égé’ﬂ? * Fl ash chromat ogr aphy over silica gel

C% H% N%
Calculated : 54.49 756  13.82
Found : 5460 780 13.61

3382, 2948, 2401, 1687, 1528, 1458.; 1315.

EXAMPLE 61 : (+)-N-(Indol-1-yl)-1-[4-[4-(2-hydroxyethyl)piperazin-1-yl)|butyl]-

piperidine-3-carboxamide trihydrochloride

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.
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Mel ti ngpoint_ 116C -82- Elenental mcroanases_: C% H%
N% Calculated : 70.92 8.54 14.38 Found : 71.15 8.50
14.30 5 Infrared (vemd : 3166 (v NNH) ; 2999 ; 2934
; 2854 (v CGH) ; 2798 ; 2754 (v N-CH2) ; 1667 (v C=0O
(1%39 (g;\I-H) ; 1459 (8C-H) ; 44367 (VC-N). EXAVPLE 66:
or

(-)-N-(Indol-I-yl)-1-f2-(piperidin-I-yl)ethyll piperidi
ne-3- car boxam de enantionmer 1 10 Th| S conpound i's

Yy
sem - wr&ﬂaﬂaﬂnmdumh.i-mfrboxm@( Dai cel Chiral pak AD, 1

x25 c¢cm under the follow ng conditions: eluant:
hexane (+ 0.1 % TEA)/EtOH (+ 0.1 % TEA): 96/4 ; flow
Thefl%guct‘}s Bbmr{EHnaccgi‘%ﬁrﬁgWId 98 procedureldf Sicp; B AH:NnpldB0 Using the
[a] D 5 (c .0 ; MOH). EXAWPLE 67: (R or S)
con(pe)lnd\pf($tnpldl aHONvI )-1- [2 (p| peri din-1-yl)ethyll pi peridi
Chr%)fitgg};%)gy gveras 36 ??@ﬁtggﬁﬁpl—? 8/31b 5/ BROUNGEL, aHOﬁNSO 12 g of

separ tiron two enantioners o
the &xpEprRU DEbdREt tobeastidiged?4, carried out by
sem -preparative chiral HPLC (Daicel Chiral pak AD, 1
x25 cm 20 under the follow ng conditi ons: el uant:

% [ Q'}I%Qfamzde t]:ﬁt d dbhlbr&ieo ; I\/E()—I) . -83-

PHAR CAL STUDY OF COVPOUNDS OF THE | NVENTI ON
EXAVPLE A I nduction of tyrosine hydroxyl ase A search
t 1 h
The c& H@cﬁ Idﬂ%?ﬁﬁ@rg% garf)égdu;é‘é’ts gteWQﬂf FMadhple 60 using the

compound of Step B above.

C% H% N%
Calculated : 53.68 7.51 13.04
Found : 5342 761 12.89

EXAMPLE 62 : (+)-N-(Indol-1-yD)-1-[2-(4-butylpiperazin-1-yD)]ethyllpiperidine-3-

carboxamide trihydrochloride

The product is obtained according to the procedure of Example 55 using the compound of
Preparation 54 instead of the compound of Preparation 48.

Chromatography over silica gel (CH,Cl,/MeOH : 9/1 + 0.5 % NEt3) allows 0.82 g of the
expected amide to be obtained. 600 mg of the amide are dissolved in 2.0 ml of anhydrous
MeOH; 2.3 ml of 2M methanolic HCl solution are added to the solution. The expected
product is obtained by precipitation on addition of 10 ml of diethyl ether; it is separated off

by filtration and dried in vacuo.



10

15

20

25

increase in the tyrosi ne hydroxylase (TH) protein in
the | ocus coerul eus (LC), substantia 5 nigra (SN) and
ventral tegnental area (VTA) of the brain of the
Bal b/ C nouse. The ani mal s used are consangui nal mal e
m ce of the pure Bal b/ C strajpn (Charles River
Laboratories) aged 6 weeks at the tine of treatnent.
The mce are given a single injection, by the
Elemgriohmésroendle®5_ r out e, of the conpound under test,
di ssol ved gl n 0yR4M sol ution (correspondi ng
contr ol :é&04h£1k% ) H@llo/? the 10 conpound is
Cakulatadci ef& 83y soF4bl el3.6f in olive oil 90 %/ DVBO 10 %

cprresp | ng ntr - olive oil 90 %/ DVSO 10 %
Foé'ﬁir)' con&g}ds %ggt aﬁezq nsol ubl e in an aqueous
Lnf@égm-lﬂhe volune injected is 100 |. The test groups

conprisé 10 animals. Three days after the injection of

33Mach9onposmd /535 | 1438 ; akd7dwl B ldre sacrificed by
decapitation. The brains are renpoved and then frozen

sections 20 nicrons thick are then taensing a
cryom crotonme. Each structure of interest is then
Theprodhieds abtirgdtdeeondosst erthe pravadwee iof Examiple dfusingehdeanpound of

by t_akiﬂg sgcgi ons at 8g-g)cron.s 2ci ngs in the case
Pregaration, 1] istgad of thegigmpgpng ¢ PPN Spacings in  the
Fla%ﬁoﬂgtogﬂghwemaﬂﬁca%& (AESED b ¥$ 976 migh e Slpebied gfdi‘l%ct to be

are thos escribed in the atlas 20 of Franklin an
obtdagd.nos. The total proteins of each of those sections
tran red by direct collection of the sections

re g
Mﬁ%gélowf%c‘él lul ose filter (MIlipore). The ampunts of
ElehBhtaPh@s8iMalisas each sanpl e are neasured by

_________________

[ m’runochegi stry,, fluorimetric detection and inage
anal ysi <€ Resits  2%%The results for TH induction in

CalelledC £ VR, I N [lag e | bel ow. -84- TABLE |

asurenent of the anmount of TH in the various LC
Fow®lct i ons/l. funtef®d fidoih 1 to 11 in the
posterior-to-anterior direction, after i.p.
Infraped (Yes¥ration (20 mg/kg) The results are expressed in

s1sd S | P PP AP D | PO BRT o7 (=0

1667 (vC=0) ; 1615 (vC=C) ; 1542 (SN-H) ; 1462 ; 1421 (5C-H) ; 1378 ; 1362 (vC-N).

EXAMPLE 64 : (3)-N-(Indol-1-y])-1-(prop-2-ynyl)piperidine-3-carboxamide

The product is obtained according to the procedure of Example 3 using the compound of
Preparation 55 instead of the compound of Preparation 7.

Flash chromatography over silica gel (cyclohexane/AcOEt : 2/8, then AcOEt) allows
550 mg of the expected product to be obtained.
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Ex.1 57 72 128 128 158* 152* 131 107 106 95 55 121
Ex.7 113 139* 112 119 138** 122 141** 131* 96 125 106
123** Ex. 12 57 70 80 110 114 92 95 82 98 94 26 90
Ex.22 79 101 112 98 108 113 146** 120 135* 179** 145*
119** Ex. 24 165* 157* 120 %%7 145* 131** 139* 116 139
96 94 129** Ex.26 152* 6** 107 154** 133* 127*
96 132 110 89 121** EX. 47 232** 138* 176** 179**

Elemapatmicemyalygs: « 140** 84* 88 127 147** * 0.01

<p<0. 05 R8s 01 yéhinels treated with the sane

carrier CI'ﬁe resu‘its for TH i nduction in the SN and VTA
Calafl]etegi:vw.jlm Bahl e 1/H.94They are expressed in % :

relative to the nea | ue of the control grou 6<
Foupd : 9) 72FSTABLE 11 1§NT%VTA Ex. 1 155** 12% .pE>((. 12

Ex. 15 91 88* Ex. 7 88* 94 * 0.01<p<0.05 -

Infrgr*e%l[{ 1 The conpound of Exanple 1 markedly induces
3233 Hvide- wae 30%@ial=C-B) ( 9846 ; 0983 fv CEHjan2ll B) (v B€) all 698 (inC=0) ;

the VTA and SN. O her ounds i nduce TH i he SN
1614i(v 6 ;11069 685 HY, &4Pr e@?ﬁdﬁ Cof) t hé&d&r b4 (r‘((% Wt he

15 LC and VTA (Exanple 12). Ohers induce THonly in

the LC (Exanple 7). -85- EXAWPLE B : Affinity for

0 cuStomary nethods of relations between
t he spec:lfgaujagaﬂ_d and the receptor, which may be of
animal origin or a human reconbinant. The affinity
was determ ned by the nethod of displacenent of the

To laa8Bhticd of 19I0esigl bf thé gamgoimd bliePrepammiom@ imdem!tasanhydrous
dlchafgr%m%)t(h%s Sv?/}?gh k?(gluttlrcl)g h(ajlls %ge%c(lzoa eldotr(]) %898} t%grte 1}5< 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
diphloromethane 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)
aqueous sodium hydroxide solution. The organic phase is separated off and the aqueous
phase is extracted with dichloromethane. The combined organic phases are dried over
sodium sulphate, filtered and then evaporated under reduced pressure. Flash
chromatography over silica gel (CH,Cl,/CH30H : 9:1, then 8/2) allows 310 mg of an
impure fraction of the expected compound to be obtained. The solid is dissolved in 6 ml of
a mixture of THF/H,0 (2:1). 50 mg of LiOH.H,O are added at ambient temperature; the
suspension is stirred for 12 hours. Dichloromethane and water are added to the reaction
mixture. The organic phase is separated off 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

(CHZCIZCH:;OH :9/1, then 8/2) allows 180 mg of the expected product to be obtained.
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The receptor affinity was accordingly studied for 28
conventional receptors. The study shows that the TH

i nducti on observed does not proceed by way of affinity
for receptors customarily affected by psychotropic
conmpounds, such as al pha adr;nergic receptors (type
a2), S5HT receptors (type 5HP A) or dopam nergic
receptors (types Di et D2) 10 Some conpounds exhi bit

hal operi dg)) nmu inic (M receptors that is not
i nsi gni f éant%%ABLé?%’lrl % inhibition a2 5HT2A Di D2 M

Caldulae@ncemtgnat igosy (M74@sl 10-5 10'1 10"5 10"1 10"5 10'7
10"5 10'7 10'5 10-7 10-5 Exanple 1 - - - -

Foupg :- 44 7l@ant ¥ 7 1430. - . - - - - - Exanple 12
. - - - - 511885 Exanple 25 - - 12 14 - - -
Infrared (Y7 100 Exanple 47 - - 10 15 - - - - 19 10 - 67

3165 VEAYPLIDGS ;: 2834edpssed CriysseTes 0P 734 NHOHg- bidsi7n(v C=0) ;
barrier (BBB) The substances are incubated at 20Min
153916 Nufp el 4Tofpad)meid6 7 6¢ CaNdoubl e cont ai ner, the
upper conpartnent being separated fromthe | ower
conpartnent either solely by a polycarbonate filter
EXAMPYE66E f L)-NIn&SMEY R -[3i(pipes ih 1LRithyl] piperidine-3-
‘bovine capillaries. Evaluation
of the percachéexamidy enantiomersl i s carried out by nmeans
of LC 20 M5-MS quantification of the unchanged

.substance.in the l.ower c ar t after
Thig gompgu ‘SrTf’ht@{ngg.byTﬁeé’a{:agﬁ:Eoﬁlntgg qwgs{ngg{%é%es rcgfloiihff Shpound of
Ex#igl Dit caftiddl @it by 8ehBprephrativostsital IPOIC [uicaBBRjralpak &D, 1x25 cm)

pronotes- access to the neurological target. The, _ .
undeethel folowing cgndisians: elyant hesane G101 %el E&gt%&tg&ré dEA): 96/4 ;

high,, 4 yedi ate, |ow. Accordingly, Exanples 1, 7
ﬂ"%ﬁ“ggz‘*f E‘iﬁlgﬁ a high degree of crossing of the BBB.
Retbnfiditivke : D 7.miny parigptl®@ et abol i c stability The

py.edi cted nmetabol ic stability is tested by incubation
[a]o%ﬁhésc’dérfpbgrﬁ%e%@-a 5 concentration of 10-7Min the

presence of nouse, rat or human hepatic m crosones

EXAMPLE 67 : (R or S) (+)-N-(Indol-1-y])-1-[2-(piperidin-1-yD)ethyl]piperidine-3-

carboxamide enantiomer 2

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: 13 min; purity 100 %,

[a]p? =+ 13°(c=1.0; MeOH).
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(0.33 nmg of prot/m). After addition of NADPH

(ni coti nam de adeni ne di nucl eotide phosphate, reduced
form, sanples are taken at 0, 5, 15, 30 and 60

m nutes. The enzymatic reaction is stopped using

met hanol (V/V). The protei r18i3§ preci pitated by
centrifugation and the supérnatant is anal ysed by

LC

ZH S

. 10 Good netabolic stabilit o&
PH4RMAGCEH IGAL STURY OF (cCOMPOUNDS ol
'V % metabolic stability predicted using hepatic

m crosones Mouse Rat Human Exanple 1 40 - 70
MMM 87 78 Exanple X

41319) 17 - 85 EXAMPLE E : Pharnmaceuti cal

conposition 15 Preparation_fornul a.for 100

A Sesoh BRI EPOURES 100 RS CORSGHA F BT ER B RpREng 2bout an

increase’ in"the tyrosine hydroxytase (TH) proteili 6n the locus eoeruleus (L.C), substantia

s

4
SIS SiIAY . VAL A A N

medium. The volume.iBjegted 8 100GLIAT MStestlgrOopspmmmtise df ahvnaisl a
(1) : Rl R R~BXRe (), RNYNRa3i' CR4 A"

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
direct collection of the sections to a nitrocellulose filter (Millipore). The amounts of TH
present in each sample are measured by immunochemistry, fluorimetric detection and

image analysis.

Results :

The results for TH induction in the LC are given in Table I below.



Rd Ro RC wherein: 5 A represents a divalent
radical : Ni RRor R6 SO2 6 6 Z wherein : Z
represents an oxygen atom or sul phur atom R6
represents : 10 a hydrogen atom a |inear or branched
(Cl-Co6)al kyl group, C(O-AA wherein AA represents an
amno acid radical, a | i nedf "or branched
(Cl- C6) al koxy- car bonyl group, CHR -O-C(O-R" wherein
represents a hydrogen ZHBBEE a |inear or branched

Cl C6 r es
Me ureme Hof%f a%g)tgﬂ@ ﬂb}rﬁ‘lﬁ IOPI ;‘gfa ec? on%?@%&%e?‘éd !I‘_rgm 1to11
(G ) sk&WLtonlﬁUﬁor dite@ion, afeOUP., addiinistration (20 mg/kg)
aryl - (Cl-C6) al kyl rou in which the al kyl —nmoiety is
| i Fheaesudis doe exrrhesad % Tei@ive (8 Fhagpagrciab of the control group!
(C1- C6) pol yhal oal kyI group, or a linear or branched

5 (G -C6)al kyl chain substlt(ﬁf-’é%?) by one or nore hal ogen
at offs;—ofe—pr1mgre hydro mToup e or_of c
(€1{C8) al Koxy d&rdugds,| ot am6nc quo o,tl ondl 3 EE o

lfoQOSot L ultr %2 :)ymgr 129[) Fsp ilﬁe”h?a" 167 %Jf%?m:s's 121

$ald Al Loy P e
hear— gt pupsS;—hthe

— C
EX NG B3 - 889* -142 -|- HI9T [eips*e

5 ﬂ lﬂ“siﬁg‘l p ¥ond!2r| 406 | 123**
g & dordh \rsogqulfé‘q&h D o a L REIeB o A |
B’lez_zEfPSSt, npriesgloubdse | bond 1465 | RD, | RS R@*anw5§4,119u
%’}5&; Hésllgt Hé‘r cl00 [P tase PR LI A ndgpenagnt ! Yage
Ex.26 | 152+ | 98 |[136**| 107 [1s4+=| 133* | 127 | 96 | 132 | 110 [ 89 | [121**
Ex.47 | 232%+ | 138* | 176%% | 179%+ | 172%% | 169** | 153** | 140** | 84* | 88 | 127 | 147%*

* 0.01<p<0.05 - ** 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).

10 TABLE IT
’ SN VTA
Ex. | 155%+ 125

Ex. 12 120% 95

Ex. 15 91 8g*

Ex. 7 88+ 94

* 0.01<p<0.05 - ** p<0.0l

The compound of Example 1 markedly induces TH in the medial LC (sections 4, 5 and 6)

but also in the VTA and SN.

Other compounds induce TH in the SN without increasing expression of the protein in the
15 LCand VTA (Example 12). |

Others induce TH only in the LC (Example 7).
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represent : a hydrogen or hal ogen atom a linear or
branched (Cl1-C6)al kyl group, a linear or branched
(Cl1l-C6) al koxy group, a hydroxy group, a cyano group,
a nitro group, a linear or branched
(C1- C6) pol yhal oal kyl 10 groyp, an am no group
(optionally substituted by'&%g'or two |inear or
branched (Cl CB)aIkyI and/or. linear or branched
E 4 § being possible for the

aIkyI and alkenyl groups to be the sane or different),

or a linear or branched (Cl-C6)al kyl chain substituted
Thebfdfﬂlﬂ@ fr 1¥BERoRAsOg@EmahaiTaccording tOrcumnﬁhrfflyrdétﬁK&s of relations

groups, linear or branched (Cl-Cg) alkoxyfgroups
betwesmie sgeeifip digand; apghheoisasnter. st meybee “Bﬁleort&m% human

c r n&hﬁ

recérﬁﬁﬂ&t) ‘”f}‘nﬁ %Fﬁrﬁ%}f {j/gé ﬁ@t{:ﬁgﬁk(ﬁ]g rﬂ(leés) Eenr??{sﬁa hoch lél)cge(rel}]enztj1 og rt%le labelled
speéificiligand bpfhebfoﬁfpbbﬁdi ufidet tés6uad éogﬁresgecbhgptheamssaaanmatdmtant KI.

group in ich the al ky ear
The) eaAeAb AT HabRcooriEly Mlsérfora?gﬁgnvwwa% ieggplprso The study
shoQk atﬂ%hﬁg TeEhidBdion Bﬁwﬁegﬂot QF&H&i by XvaAN&E Mﬁnﬁ?'f&hreceptors
e the same or different, each independently
customanby hffected by psyebetropic campymd@gswhazs @iph@radscnlergn@eﬂcemprs (type

b Ak SO e %PP%FW@}%WP@%%?HP@%& BERent 1 y

Song{ g%&%?@l&({%eéﬁ'llblt ra%pﬁﬁﬁlﬁgt for gy QECr:)I gg%é)pﬁfrs h@b28e Maloperidol) or

I near ranc I kyl “group, "a
muhmdnmxyﬂgt@mpns&mtmnmanmqynmmmnched ( C1- C6) al koxy
group, a cyano group, a nitro group, a linear or
branched (Cl1-C6)pol y- hal oal kyl group, an am no group
(optionally substituted by pnemr two identical or
different, linear or branche -Ch)al kyl _groups) 5

0% ighibiti@ar dr b&;ncfeﬂHTﬁA+Iﬁ)&hkyl ch@zn subﬁh{tuted G
Ao Mgféﬁ@; Rl ST <1§Q<v L0l G B 10492119 | 10°
Example 1 — | — | — — | — | —|— 123 |— | 44
Example 7 - == — =1 —|—|—1—|—|—|—
Example 12 — | == —|—|—1—|—|—|51]18]85
Example 25 ——11n2l14|—|——|—|— |27 |17 | 100
Example 47 — | — 1015 —=|—|—1— 1910 —| 67

EXAMPLE C : Predicted crossing of the blood-brain barrier (BBB)

The substances are incubated at 20uM 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-

MS-MS quantification of the unchanged substance in the lower compartment after 10, 20, |
30, 40 and 60 minutes.

The compounds tested generally exhibit a high degree of crossing of the BBB, which

promotes access to the neurological target. The results are given in the form of the
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substituted by one or two identical or different,

i near or branched (Cl-C6)al kyl groups, it being

understood that when Ais linked to the ring C at a

carbon atom carrying one of the substituents Ra, Rb,

Rc, Rd or Y and said Ilnkln% carbon atom al so carries

a double 10 bond, then thé éorresponding substi t uent

Ra, Rb, R, Rd or Y is absent, Re represents a
catepyiesog bighaindenmediate, lewr A@pondprmlﬁcr&?@m(m& b6Y @nfy34 exhibit a high

an a C6) al kyl group in which the al kyl

cbg%ﬁpg?§mﬁggp ﬁ%&&g%r branched; a |linear or branched

(C2- Co6) al kenyl group; a linear or 15 branched

Co6 ;a Ilnear or branched

£ BG tability by one or nore groups
selected fron1hydroxy am no (optionally substituted

by one or two identical or different, linear or
Thebpeedidiat] ri&abdlis) atability gisotese)l, by i inealration bf ghe hesinpounds at a

(Cl-C6 alko NR7R8 wherein R7 and,R8 e .her.
con%nfrﬁtlrtnh@ ni ({ ?f\églgnt t BSSOSF ¢ 1ﬁ1§uset r{gtmor fhblp%n ﬁeci) iC tnicrosomes

(0.39R4d U +Jo¥/n§}l bgtikd WHEGon 2of mlﬁpmm@ﬁﬁdmhet Qd&fiye | dnucleotide
optTonally 20 containing one or nore doubl e bonds

phosphata redubed fmeme,rsanmtﬂsemta&ero@itq Snhd.13p andf0aminuteg. The enzymatic

cl h
b SpbR SR B L BRI LB AR SR BB
the QpeRfa8ine Refhalysed 661 .ali8yIs. chal n substituted by the
same haroups as the alkyl chain or a_linear, or

Goagrmefebalit statlitgef shaspmpouadnmakes ibrassiblf @ EnKiFagsigeatmgpiger os.
groups as the al kyl chain, 25 their enantioners,
di ast er eoi sonmers, and N—oxides, and al so addition
salts thereof with a pharmaceutically acceptable acid
or base, it being underst®MBLEIEt @ as an optionally
substituted, 4- to 8-nenbered heterocycle optionally
cont ai Ni%omendoRé stabilitg pitedibled usingdmepatit miordshmes
het erocycl e and optlonally containing within the

cyclic --------- - [---57------ - -9Q: sysfte msgcond
hetero atom sel ect Fd fM\Or%S%n Y\mp%%g_t_g_m_a_n_dn_}%___

ni t r\Eehpk pm t herle mayl0 be nenti oned, wthouf0

I mpl pAg—any—Htgtom pyrTgtTdir e, pi T dt )
azepéﬁ@nm#P razi ng an&snorpHoIineT'those

heteﬁggxg optional Iy daei ng |substg+t ut ed (i ncygudi ng
on tlhe_s rl‘flm nit rogen %_t_g_m_g i 87‘: i 78] r
nor ef Bxademplé Kq#1319)di f f erldnt grjoups —sel ectled fr&m

EXAMPLE E : Pharmaceutical compeosition

Preparation formula for 1000 tablets each containing a dose of 10 mg

Compound of EXample 1.......ccocoviiiiininiiee e, 10g
HydroxypropylCellulose ..........cociiiiiiimiininiiinieiieiecei s 2¢g
WHEat SEATCH .....veiveieeriereetee ettt ettt st es e s b e 10g
LACLOSE «eevviiiteiiieiee et e e e ettt sttt s et 100 g
MagNESIUM STEATALE .......e.ereerieeiiciiiiieterisit ettt 3g
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5 l'inear or branched (Cl-C6)al kyl, Iinear or branched
(C1- C6) hydroxyal kyl, linear or branched

(Cl- C6) al koxy-(Cl1l-C6)al kyl, CR2R,,, C2-R-NR ,R,,,
CX2-Rw OR,, (wherein R, represents a hydrogen atom
or a linear or branched (Cl-C6)al kyl group, R" is as
defined for R' and Ry reﬁﬁ Sents a |inear or
branched (Cl-C6)al kyl ene chain), aryl,

aryl oxycar bonyl, |inear or branched

aryl - (Cl- C6) al koxy- car bon()fk . !gﬁl onal Iy substituted
cycl oal kyl, 10 optionall tuted cycl oal kyl al kyl
optionally substituted heterocycl oal kyl, optionally
substituted heterocycl oal kyl al kyl, and am noal kyl in

1-Compeunds leé farmd (Ihbi ety is a linear or branched chain

of 1 to 6 carboqiatons and the am no noiety optionally
is substituted b oneRgr two identical or different,
d (CH%CB)aIkyI groups, aryl neans a
ylImygrobp, each ﬁptionally being
oneHoq; X 15 hal ogen atons, *fiitro,
am no, line ed  Cl- Gq) al k or |inear or
branched 1-C6)} al ko groups, oycl dal kyl neans a
saturated, 4- tqﬁg-nenb reg*JpD@oc clic group,

cycl oal kyl al kyl ans a cleal kyk~al kyl group wherein
the al kyl group denotes &Rjinear or Rgranched chain of
1 to 6 carbon atons and the cycﬁoalkyl group denotes a
saturated, 4- to 20 8-nenbered™ nonocyclic group,

| i near or gbranc
phenyl or na
substituted b

wheR8h erocycl oal kyl neans a saturated, 4- to 8-nenbered,

nonocyclic group containing 1 or 2 hetero atons
Aseipesstrtd afdivadentradiedden, oxygen and sul phur,
het erocycl oal kyl al kyl nmeans a het erocycl oal kyl - al kyl
grogg wher ei n tgf al kyl group. denotes a |linear or
r ed-chain 1 to 6 car @fbns and the
/?e;gﬁgg}odﬂ£§l\§Y6ﬁbor deno§ 3 a saturated, 4- to
8- menbgr ed, nonocyclic group containing 1 or 2 hetero

‘@%§§§: sel ected fromnitrogen, oxygen and sul phur
-91- the expression "optionally substituted" when

Zr epeeseritngn vxygehatgn oupdpluyetaml kyl ,  cycl oal kyl al kyl ,

Rtr;eteroc cl oal kyl and heterocycl oal kyl al kyl means t hat
HoES Yt oups may be substituted by one or nore

allf8fdgeRaton®r different substituents selected from

| inear or = branched §C1-CB)aIk |, linear or branched ,

a( linearey tyanchsd) &€ k{k)alkyil gaetp, SKObAthathedein AA Tepresents an amino

R R e i
wifeteih R bepredekitsl a hypdregen atsmaorla lear oo branchett ((eCoullyingroup and
qu re]brgsgntess gaiiggar} %tr C)lr)rrsanched (C1-Ce)alkyl group, a linear or branched
(Cy-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;-C¢)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,-Cg)alkoxy groups, or amino groups

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

(C1-Cg)alkyl groups,

in the ring B
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and the am no noiety optionally is substituted by one
or two identical or different, linear or branched (C
i -06)al kyl groups, an amno acid radical is
understood to nean the radicals alanyl, arginyl,
asparagi nyl, a- 10 aspartyl,_ cysteinyl, a-glutanyl,
gl utam nyl, glycyl, histidyﬁﬁ‘isoleucyl, | eucyl,
| ysyl, methionyl, phenylalanyl, prolyl, seryl,
+hr-eonypresdntypsiopleytond by a deyble homfl,val yl . 2- Conpounds
of formula (1) according to claim1l, characterised in
that A represents a divalent radical : R6 Z 15
W BhCR6 is as defined for fornula (1) and Z
represents an oxygen atom their enantioners and
di-ast aepbethesinglehandar aloablei kandnthe gL cortpiine, @ mast only
anp agpg%sgtically acceptabl e acid or base. 3-
WEMFoaTdS of for mul a (1) according to either claim1
or claim2, characterised in that R6 represents a
hydrogen atom_ .their_ enantioners. diasterepi sopers,
B denKoaictie Whiglmap be Hiesams sarilosrnt=ech $4sRERdsBHY R fhe others
Rbgj;maceutical ly acceptable acid or base. 4-
npounds of formula (1) according to any one of
chydrogenlorthalogen atoar,act eri sed in that R1, R2, R3 and

R4 represen ydrogen atom_ .a hal ogen at O & :
eSS B RS BT Bl 5P SRR ooy rowp,
IBRROL SHBP Sa cﬂh@?ﬁ&f}fﬁiMFoﬁp, AngeaNopidieRed @)L Ppsighaloalkyl

dddition " salts thereof with a pharnaceuticallg
group,pam imine cgrdup r(optienally - Dibstitgted oy Rgnek twp RRsapmArgbranched

) rdi,ng .t o _any, on f.~cl-ai 1 .
JCSBRE LB I B0 LU Rt i i gosie for
Akylantialeayl gobupy eehkdsanid or@ffatkty] group, their
enanti oner s, i ast er egi soners,. and N- oxi des, andh ?I SO _
alogen atoms,

ercrllineas pr apnched Ker-CoRlki chain sEPsitHES by qneAr| pore
&St @rglh§'d1%‘ig%r/6’dd>spﬂ§é%r ofbxﬁhcl@ﬁ'(@?-@gﬁ?k&fy JrolipEubRarhinb groups
according-to ne of clains 1 to 5, characterised
opiionhidg Sdbstitnttd Yby epmeesentwa itigrdicalyen diffsmenty limeds 96 apranched
&ra@g%?ched Cl- C6) al kyl group, their enantioners,

117 Y rs, and N-oxides, and al so addition
salts thereof with a pharmaceutically acceptable acid
or base. 7- Conpounds of fornmula (lI) according to any

* Roxepreerd$ains 1 to 6, characterised in that

a hydrogen atom,
a linear or branched (C;-Cg)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;-Ce)-

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;-Ce)alkyl group,

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

a hydrogen or halogen atom,
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10 Ra, Rb, Rc and Rd represent a hydrogen atom their
enantioners, diastereoisoners, and N- oxides, and al so
addition salts thereof with a pharmaceutically

acceptabl e acid or base. 8- Conpounds of formula (1)
according to any one of claiggs 1 to 7, characterised

Ln thﬁthe represents a hydrogen atomor a |linear or
ranche

e oSk oo Pt e ST O o tnar or branched

Sﬂ{oﬁg gzgl'fﬁ?\r/\efc%ﬁedgrg%;?)ﬁ ) gr@ﬁ‘;Sj #i8&ur 3 Brirchsd (@15C6)Poly-

harmaceutt cal |y acceptabl e acid
lﬂfoab@d;%rmﬁ} aBoapengsupf(opigenally ssubstjtuted cr @nei@rttyoaidgntical or

e of .clai to cter ed that th
dﬂ@ Pis HRar 0p &Wd‘s(%éfcc&g@ﬂuﬁr I /A)I n RlaRs R2e)Iée B
of Yllr{@‘ar oFRbfdnfed (CR3CJ)|a1'k ICchalth &htfétlﬁ’{ted & Bhe ob mergRﬁps selected
wherein ------- Y, }gd R2, R4, R5,

frm Rdogend mzércmye lnsatien hisachedr (CoBORBoRiH &n% ! 3mmo RSptionally
ngsz tgtg g? t%}:“l(') (v &dgrqel%ﬁ &e&l?t?fe‘fﬁp qﬁ%éﬁ ordithNe @ d@%allk?}pg’oups,

ereo har maceuti c

1ﬁl§‘&@§)hﬁiﬂrﬁo<ﬁttlﬁt WherbASne link&Bto tﬂlé)fm@@]mcwadbomd’com(nanuing one of
according to_an of C

tbeh atpbgg{l@pqsggd RipnRe tor ﬁ@‘} sz?lggwgsg)(gnc‘tarmg%qjgo ggrries a double
bfeﬂﬁ,nfﬁler?th(eIc/om:sponmmg%%st%en@&, B, R, R{drB is ab¥eld Ra R3 N

Re represents :

a hydrogen atom,

a linear or branched (C;-Cg)alkyl group; an aryl-(C;-Ce)alkyl group in which the alkyl
moiety is linear or branched; a linear or branched (Cz-Ce)alkenyl group; a linear or
branched (C,-Cg)alkynyl group; a linear or branched (C;-Ce)alkyl chain substituted by
one or more groups selected from hydroxy, amino (optionally substituted by one or two
identical or different, linear or branched (C;-Ce)alkyl groups), linear or branched
(C;-Ce)alkoxy, and NR;Rg wherein R; and Rg, together with the nitrogen atom carrying
them, form an optionally substituted, 4- to 8-membered heterocycle 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»-Ce)alkenyl chain substituted by the same
groups as the alkyl chain or a linear or branched (C>-Ce)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

more double bonds within the heterocycle and optionally containing within the cyclic
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NR4 R Rd Rb ORC wherein ------- , X, Y, R, R, RS,

R4, R5, R6, Ra, Rb, Rc, Rd and Re are as defined for

5 fornmula (1), their enantioners, diastereoisoners,

and N-oxides, and also addition salts thereof with a

pharnaceutlcally acceptable acid or base. 11-

Conmpounds of fornmula (1) acd8rdi ng to any one of

clains 1 to 10, characterised in that they represent
systemrmumdishdbérofammd:lacted fr@)n an qugasatm:_n gl a mtrrgeq Fom, there may

be ngentPoned w1§bouvn|1\|;§§%gﬁ2y hﬁgtatlﬁﬁ pyﬁghﬁze plﬂé\“ 3&% agi.?ane,F?dperazme

and 3RSHpRSIR! RS heRtddyers fo@ﬁonaﬂl@Tb?élﬂg%l(bht)tutekif(endludmg on the second
enanti oners, diastereoisoners, and N-oxides, and als

nitregéeli atdwrofspiperazinehby e8¢ onimdie adeststRicdiffereahgrpps selected from

llnegrgcggféﬁaﬁ%l%{lofgﬂgo)%h@?s me glorrrB qﬂ?ﬂ%? g@ %ﬂl{aﬁgwgﬁ)g L?jmear or
braricRed (@[ C6)bh©)(yf(€l10€}iiﬂﬂﬂ @OERJ@ OsReNR,BELNTIOR-R - D[R), (wherem R,
reprpén;s qqll)pjgogenlr\;%om'or I§(zi‘mlg>arlIor_b>r<ancl'1ec} (Cl-&%altlyl group,cl:{ visas deﬁned for
R, and R, represents a linear or branched (C;-Ce)alkylene chain), aryl, aryloxycarbonyl,
linear or branched aryl-(C;-Cg)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;-Cq)alkyl groups,

aryl means a phenyl or naphthyl group; each optionally being substituted by one or more
halogen atoms, nitro, amino, linear or branched (C,-Ce)alky! 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 gfoup,

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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O RC wherein ------- , X, Y R, R, R3, R4, R5, Re,
Ra, Rb, RR, Rd and Re are as defined for formula (1),
their enantiomers, diastereoi soners, and N-oxides, and
al so addition salts thereof with a pharmaceutically
acceptabl e acid or base. 5_33- Conpounds of fornula
(I') according to any one of cl airrB | to 12,

the ?%%E%glégz: ;é;jonla hl%tl};égcgy e n}nﬁc({)rrE)g_y nds 191;,5 cycloalkyl
cyclBg’lkB'laB@l Chetgoéﬂfc‘fodﬂ(y‘l 4nd he@er&&?ﬁ)amﬁlﬁylﬁnem that-tho@é, gr?6ups may

Rei Rd and Re are as
be sﬂlésutn@d lfyopne or nfcm: n@ﬁr@c@ or, diffigesin substitengneglected from linear or

d N
ora P L DR el Ve 3, R ok FRaRIE OB, e branched
(C,ﬁ)a&d&& o(@q\srg?aulﬁ @ﬂjmgunﬁﬁaxoforfmaﬂuiea (@) Ca)aﬂmxghcag)onyl and
ne o

cl ai ns to 13, characteri
amivasiy e e RGHhBRISS B inF 8 AATAIES Ehein o] hep gegbop atoms
and(t%3 ammo Ql(;: gt’y optlonzfll)ﬁs Ribtedbd byRGne & theo iffericdl & diffBRnt, linear or

branched (C,-Cs)alkyl groups,

an amino acid radical is understood to mean the radicals alanyl, arginyl, asparaginyl, o-
aspartyl, cysteinyl, a-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 :

o]
N
R6/\H/

Z

wherein Rg 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
R¢ represents a hydrogen atom, their enantiomers, diastereoisomers, 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, R; and Ry represent a hydrogen atom, a halogen atom or a linear or branched
(Ci-Ce)alkoxy group, their enantiomers, diastereoisomers, and N-oxides, and also addition

salts thereof with a pharmaceutically acceptable acid or base.



6 R OCRb -95- wherein ------- , X, Y, R, R, R3
R4, R5, R6, Ra, Rb, Rc, Rd and Re are as defined for
formula (1), their enantioners, diastereoisoners, and
N- oxi des, and al so addition salts thereof with a
pharmaceutically acceptable acid or base. 15-
Conpounds of fornmula (1) accordi ng to any one of
claims 1 to 14, characterised in that 5 the

5- Gamppoagdhef f@mpkadﬁd@cwﬁirfgdp @0y ang of cdyims 1 toph Cﬁﬂzctﬁiserd/in that Rs

rep%eé\ts(? E}C_lr_o_ggr} [z}{_o a wng’ahl%‘r b%xlc\:hé%&q ézﬁ)&l@grﬁg?,%i’r e%n’tiomers,

diasR@eoikmés daxF@NadSﬂd&’:} aeléfalyoestidition sdl@rthedeal (lith, a tphedniaceutically
enanti oners, diastereoi soners, and N-oxides, and al so
acceniehle Pl 08 BA%s thereof with a pharnmaceutically
acceptabl e acid or base. 10 16- Conpounds of formula
(1) according to any one of clainms 1 to 15,
5  6- Gmapoaateof ﬁmiular(l)t dvavrdirtghte\any @pe efelaimcbmphubdsactefised in that X
f or mul
and % repreasexgt I_ﬁydrogen g\;%mR%r F\;e lmear or branﬁlecf (C- Cl\iaﬂ(yll:zggroup, 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
10 Ra, Ry, Re 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 Re
represents a hydrogen atom or a linear or branched (C;-Ce)alkyl or linear or branched
(C;-Ce)alkenyl group, their enantiomers, diastereoisomers, and N-oxides, and also addition

15  salts thereof with a pharmaceutically acceptable acid or base.

9- Compounds of formula (I) according to any one of claims 1 to 8, characterised in that

they represent compounds of formula (I/A) :

(I1A),

wherein -------, X, Y, Ri, Rz, R3, R4, Rs, Rs, Ra, Ry, Re, Ry and R, are as defined for
20  formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.
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R4/ NR RBI b ~I ORC wherein ------- , XY, Ri,
R2, R3, R4, R5, R6, Ra, Rb, Re, Rd and Re are as
defined for fornula (1), their enantiomners,
di ast ereoi soners, and N-oxides, and al so addition
salts 15 thereof with a ph naceutlcally accept abl e
acid or base. 17- Conpounds ‘of fornula (I) accordlng

any one of claims 1 to 16, char cierlﬁed in th

)

10- Q@éxpoﬂé‘éﬁ‘é%@ﬁ?u@d%&ﬁ@é“%@ AMSaRGIA A )| (0 ehgpcpgised in that
theyé%éreg %Eovﬁoﬁldg Jf'tdonula 8%3\ Nd/\N R3I\ C NR4Ra

ereln ------- , , Y, R, R, R3, R4, R5,

R6, Ra, Ro, B, Rd e}pd Re are as deflnedfor f or mul a
(1), their en ntlonﬁﬁ di ast ereoi sonmers, and

N oxi d&e; so-addi ti on saltg thereof with a
phar rraceutl cal | ach %I e acid|br base. 5 18-
Conpounds f\f 0 (1) accor leg\t oRlaim1 v&m ch
are : ,

N-(1H |Rﬁdol - ryl )-I I\PEt hyl - it et rahydropyri di ne-
3- car boxani deg, Y

N- (2, 3-di hydro | &4 ndol - thyIR-bl, 4,5, 6-tetrahy
dr opyri di ne- 3- carboxan1d , -fluoro-1 Hindol- |
-yl)-1-methyl-1,2,5, 6-tetrahydropyri di ne- 3-car boxam de

wherein ------- , X, Y, Rl, Rz, R3, Rs, Rs, Rs, Ra, 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) :

R

P
R, =

| B )>—x ac),
rd AN :\N
R3 i \'\ ’ )
‘RO TR
0]
wherein -------, X, Y, Ry, Ry, R3, R4, Rs, Rg, Ra, Rb, R., R4 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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N-(2 3-di hydro | Hindol-1-yl)-1-methyl-1,4,5, 6-tetrahy
dr opyri di ne- 3-car boxam de, 10

1-[2-(di met hyl ami no)ethyl]-N-(1Hindol -1-yl)-1,2,5,6-t
et rahydropyri di ne-3- carboxamde, N ( 1 Hindol- |
-yl)-1-[2-(4-nethyl - |

- pi perazinyl)ethyl]-3-pi per|9é| necar boxam de,
N-(5-chloro-IHindol-1-yl)-I-(2-hydroxyethyl)-1,4,5,6-
t et r ahydr opyrikdi ne- :k carboxam de, 15 tert-butyl
4-(2- 3-[ (1| Hindpl-1- ylamno)carbonyl] 1- pi peri dyl
} et hyFepip i I car boxyl mt e,

1-[3-(di rre yl af opyl] 3+T(1H-| ndol - 1- y{[pyi no)

carbonyl ] piiperi dini um doI R, |
-yl) - 113[8)( plﬁl\gyl ) pr opy! %1 3- p| (rl di necar boxami de

N-(1H-| ndol - IRyl ) IT th < erazi nyl ) propyl ]
- 3- pi peri di necar tl%g(;m deﬂ R0 %
N- (i ndol -1 -yl)-1-(2-pipepidin-|-yl -ethyl) 1, 2 5,6-tetr
ahydr opyri di ne- 3- car boxam de, 4?& (i_ndol -
whersih)==3=f, 2X[ ¥, Ri» Ret Ryl Bi, s iRdi Re-dRy| Bepi lﬁsemlanarq as defined for

formléfl;ll)eh*[e%l %:lian? S 3:3?‘2%9%??{%{‘? plé(gé%(f;g\l ox1£1% Nind! 890! addltion salts
theredft WitlP& QHMﬁﬂa@blﬁIﬁfallg hb@pliblecridaxant.de, 25

()-N-(indol- | -yl)-1-[4-(4-methyl pi perazin- |
-yl') butyl ] pi peri di ne- 3- car boxam de, -97- ()-N(indol -

13- :Coz-rgﬂo%lfuis: fk’ 41{0%16?%29{3!8 ﬁg% %.ﬁ‘g Efaé(?g&l%ﬁrls 1§ r\charAd@lised in that

theygebiqsémeoh@bm&}ﬁaﬂfamhda(arﬁ)de (Ror S

(-)-N-(indol-1-yl)-1-[2-(piperidin-1-yl)ethyl]piperidi
ne-3- car boxanjde ntiomer 1, 5 (R or S
(+)-N -[2-(pi peridin-1-yl)ethyl]piperidi

ne- 3- car‘boxa » nanti omer 2, Rheir enantioners,
di ast ereoi $ NSOXi_des, and al so addi ti@h),

salts thereg phar eml cal aacceptabl e acid
or bas&; 19- he

; aration of conpounds
of forrrula(:ﬁ $n ' 10
characteri sed“4 jat t séd ag starting
material a conpo of f 1) . R RS
0] R,
wherein -------, X, Y, Ry, Ry, R, R4, Rs, Re, Ra, Rb, Re, R4 and R are as defined for

formula (I), their enantiomers, diastereoisomers, and N-oxides, and also addition salts

thereof with a pharmaceuﬁcally 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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R2/ BB X (Il), \ NR3EH R4 wherein R, R, R3, R4,
R5 and X are as defined for forrmula (1), which
conmpound is placed in the presence of

di phenyl phosphi nyl hydroxyl am ne to yield the conpound
of formula (111) : RlRSB;(S(III), RN 3 15 R4 NH2
wherein R1, R2, R3, R4, R5~ Rd X are as defined

her ei nbef ore, whi ch conpound of formula (11

wheegingensedXui't iRiaReoRpoRndRsefRsf Benkib, aRq; IR¢) and }‘Réfe gs gefiped for

fomgaaplll)z S‘g?{d\adngpgle Is ddasg%r%)el dﬁ%‘?ers ?\l Pxﬁ?:i e Afiﬂ) “addition salts

therEGIRYiES £ Bh&rntacaitivdfly @écepfa‘btd’ﬂd:icﬁor—@@e‘Z) - CH2- or -SQe-
wherein Z is as defined for fornula (I) and Z1

represents a group selected from hydroxy, ethoxy and
15- C5h1p3tiHds 5&0%%‘39 a@ﬁorﬁ gﬁ@ lAH&’ oftd of Qhitd Bid 14, @haraderised in that
particu case O npounds of formula (I) Rl %
theyarePresént Npmyotkis of formula (I/G) :

R,
& | IG
B / X Y N R, 1),
e
/| %
0) R,
wherein -------, X, Y, Ry, Ra, R3, R4, Rs, Rg, 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.

16- Compounds of formula (I) according to any one of claims 1 to 15, characterised in that

they represent compounds of formula (I/H) :

(IH),

wherein -------, X, Y, Ry, Rz, 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.

17- Compounds of formula (I) according to any one of claims 1 to 16, characterised in that

they represent compounds of formula (I/J) :



3C4AR RIbO5RC~ Rd, R Xand Y are as
defined hereinbefore and Ais wherein RlL, R2, R3, R4,
R5, Ra, Rb, R as defined for fornula (1), the
conmpounds of fornula (1/a) formng the entirety of the
conpounds of the invention, ,,which are purified, if
necessary, according to a égﬁVentional purification
techni que, ma 10 be separated, when desired, into
their differept |soqgrs according to a conventiona
separatj on techni qu¢ *and are converted, when desired,

i nto tReix \and, where wppropriate, their
addition s it rmaceutically accept abfip, aci d
or base. waoéutlcd{\g\gposlt/dhs conpri si ng
as actipee in edieﬁi | east Jone npound accordi ng
to any dne of | cl ai 1to 18 ijn €onpi nation with one
or nore inertR, non-toxi 5 utically

accept abl e ex0|pﬁénts orfcarrlers 21- 2*Phar maceuti ca
conposi tions accordi ng t@ cl ai m g0 conprising at |east
one active ingredient, an i nduce? of tyrosine

whefgjt -oxyh, 26e¥; RacRor Ris iy tRo, BayRorke: dte HacAngsRa afegasy defined for
fomaﬁdgl) elruor}%.n thege dSe[s?&?%Jf?d?ﬁer?f axﬁile @ﬁﬁésorhndazm‘d %Bél'ltlon salts

der’s nenory e course o agei ng and

thereuvifide peaiaraaditical lflhcepable,aching biase.t he pal | i at | ve
treat ment of Parkinson's di sease, 20 and for
adaptation to stress.

18- Compounds of formula (I) according to claim 1 which are :

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

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

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

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

e 1-[2-(dimethylamino)ethyl]-N-(1 H-indol-1-yl)-1 ,2,5,6-tetrahydropyﬁdine-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,

e 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 -ylaminb)carbonyl] piperidinium,

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

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

e 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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* (#)-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,
» (R or S) (-)-N-(indol-1-yl)-1-[2-(piperidin-1-yl)ethyl]piperidine-3-carboxamide
enantiomer 1,
e (R or S) (+)-N-(indol-1-yl)-1-[2-(piperidin-1-yl)ethyl]piperidine-3-carboxamide
enantiomer 2,
their enantiomers, diastereoisomers, and N-oxides, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

19- Process for the preparation of compounds of formula (I) according to claim 1,

characterised in that there is used as starting material a compound of formula (II) :

wherein R, 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 (III) :

R, NH,
wherein R, Ry, R3, R4, Rs and X are as defined hereinbefore,

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

l €

avy,
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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;
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) :

Rl
RN
| (/a),
R3/ X
R

wherein R;, Ry, Rs, Ry, Rs, Ra, Ry, Re, Ry, 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.



