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-1- NEW PHENYLPYRI DI NYLPI PERAZI NE COVPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND HARMACEUTI CAL COVPOSI TI ONS

T e

pr.e ara utlca |ons
T%%Pﬁeé?“ﬁ MG R FRlatghio T@d‘f’rﬁ B’lpnprmazmeecsmmolundw enh tptm:ess for
r har macol.ogi.ca poi n
2 Bt B BBy PO PGP ER v £ Cype

I-13 central hlstanine receptors 5 and can be used in

t t,me t of neur.opat hol ogi es associated with
TG RO BE PR dih gt sspeaialy Najush duraptandcoiogica

nt.i ficit
pcﬁi;tgcgpg%‘ita:ﬁﬁeiﬁ%/@ gsﬁle{rgﬁeé?ﬁ% érglé}gctpg @{tl%@p %uﬁegﬁ?l%st%gletrsceptors

arjdnesnebe aded iif éleetrpzﬁmemn oy namrobzhthblbgllaa&s@k&t@hﬁntﬁﬂ defbbkd] ageing,
i ncrea n the incidence of age-rel ated

mrgnl%%fio ’%teffole téf?geé e”éﬁlﬂ’“&éﬁ%é {egp-¥akgfuinespripthinendeef ajtention deficit

hygheseasey syhldgond 1 nci pal clinical manifestations of
}%erebrgfbggelng and especially of age-related
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INVOANRANIDt YRatous trdysiplngical and behavioural processes, such as thermoregulation,
neuro-endocrinal regulation, circadian rhythm, cataleptic states, motility, aggressiveness,
eating behaviour, learning and memorisation, and synaptic plasticity (Hass et al.,
histaminergic neurones : morphology and function, Boca Raton, FL : CRC Press, 1991, pp.
196-208 ; Prog. Neurobiology, 2001, 63, 637-672).

Of the 3 histamine receptor sub-types (H;, H, and Hs3), it was initially shown that the type
Hs receptor is a pre-synaptic autoreceptor which controls the release of histamine (Nature,
1987, 327, 117-123). Its activation inhibits the release and synthesis of histamine by a
negative feedback mechanism (Neuroscience, 1987, 23, 149-157). The existence of
presynaptic heteroreceptors capable of modulating the release of some neuropeptides and
of many neurotransmitters, such as noradrenaline, serotonin, dopamine, GABA,
acetylcholine and glutamate, was demonstrated subsequently (TiPS, 1998, 19, 177- 183).
Studies carried out in animals have shown that an increase in endogenous extra-synaptic

levels of histamine via blockage of type Hj receptors by Hs antagonists makes it possible
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H3 receptor is a pre-synaptic autoreceptor which
controls the rel ease of histamine (Nature, 1987, 327,
117-123). Its activation inhibits the rel ease and
synthesis of histam ne by a 25 negative feedback

IBOmN Fates Eﬁugd@meehm@;ngkgﬂﬁnerﬁ&y pké&esdeR 7th- reg-mﬁe foc%d intake, and
e ti eteroreceptors Capa
td &Jﬁ%%{hﬁ)ﬁ\é& Ve'a tg(fﬁéég@go goﬁ\l E’élB(?-PéOlne%ppgpé%)t 636’66572ah{¢urq3t1 Biobehav.

Rewny2000y2a rmnsm; t B6Sa 1S4EN @S
Serotoni n. dopanite. - CABR acet@kﬁ&ﬁ%ﬁq a%eu it indications for Hj

ax&pgﬁlg%@@ thfreatqmenbakeasaitod dehbzedgaeadsbiiated MRS, cet 98, rageing and

t es cafrie out in_ani mal s have shown
W;{gargezg{)rg%gﬁggaetgge&f%ﬁsesns% SR SUENARET S disgasapParkingen's disedss, Pick's

dig¢ashi Kveakel®s \disatd) ek &@atadlort JBE: LS
makes it p035|abloé e OH%a[ ?gﬁg{it& fb%;aSlEBIS? or other

ant a ts
Owlgﬁaﬁ ﬂ A oo fa mePpode winoydaps, ocmdm;et taﬁim% ILDtJttaﬁ@on deficit
convul.si ve attacks (Pro
hjlglgur ggﬁ%?}%ﬁm%g&d‘)be%% S%ggmg“fﬁmoi%@h? 8ies.  Bi obehav. °

Rev., 2000, 24, 107-113). As a result, the potenti al
T}tehega&gutl c |Ed| cations for H3 antagonists are the

15 &4 B GRISERLIEY ettfong i ndilidion 46 Jueingt e dowil tdructure, have
aeheddedicAa de ner at di seases
b such a(zé Al ?ﬁde][{é %%eergr&gn% éﬁ%%@tg%ﬁp 3 sﬁ% hﬂagg’algéhls field.
Pick's disease, Korsakofrs di sease and frontal or
sub-cortical denentias of vascular or other origin,
and the treatnment of nood disorders, convulsive
MatectspediScal Bl tiRrbRnt deéitont

obesity, ggl nmand nar co{&e}gglla%gg(t?g?g éu %Xff%}zl%%gﬁgs of
the present invention, in addition to having a novel
structure, have 10 pharnacologlcal properties which

are entirely surp ng and val ua/(le-lf\n this field.
‘ ¢| present inventi Ates to
/X NN (1), wherein X

' 1 , represents: - an

Mor e SpeRI_f_l_C
D,

conpounds'of for
represents a C(O
aryl group,

whereln :

X represents a C(O) or SO, group,

R, represents:

- an aryl group,

- or a group NR3R4 wherein R; and Ry, which may be the same or different, each
represent a hydrogen atom or a linear or branched (Ci-Ce)alkyl group, a (C;-Cs)-
cycloalkyl group or a (C3—Cg)cycloalkyl—(C1-Cﬁ)alkyl group in which the alkyl
moiety is linear or branched,
or R; and Ry, together with the nitrogen atom carrying them, form a 5- to 8-
membered ring wherein one of the carbon atoms may be replaced by a nitrogen,
oxygen or sulphur atom or by an SO or SO, group, the ring thereby defined
optionally being bridged by a linear or branched (C;-Cg)alkyl group and/or
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- or a group NR3R4 wherein R3 and R4, which may be the

same or different, each reprgsent a hydrogen atomor a

I i near or branched ({ -C6)al kyl group, a (C3-Cs)-

cycl oal kyl %rpup or a (C3-Cs)cycl oal kyl - (C1-C6) al kyl

gr oupptionalipibeingt substitlitedt by @@ srometeyidestidal BEarffePént groups selected
branﬁg%dh %r R3..and R4, toqgther with the nitrogen atom

car ryr ng FRER HIBFH- or abched £C-Geatkat e (Cr Crigyamdingi dinear or
one bhndee ¢af-LQRIAKYS; ed~by @ nitr n

oxygen or sSILEﬁFLapghwggﬁ%yggﬁﬁ% hgg %Eb*@P%ﬁ%@oqgg’ carboxy,
ri nghxdienesyange Pkaattro opd kol (optitieillygubstisige dyBYe 8r more linear

l'ine ched i - Co,.)al kyl group and/or -3-
opti%ﬂg ‘?g%@?ﬁggéﬁ&ggPPﬁﬁed by one or nore identical
or different groups selected from hal ogen, |inear or
branched (C -C6)al kyl, (C3-C$)cycloal kyl, linear or
Ry rispiesrals ¢ dineap paltkanehed (Creaalkplr ghanah@y-Cs)cycloalkyl group or a

7 & kna ARHE SR SR st oo Foeeginermor branchcd

linear 5 or branched (Cl-C6)al kyl groups), R2
represent.s a linear or branched (G -C6)al kyl group, a

tO( 1}@}&}39@}16%' W d'gqskﬁtﬁplmneas, and also to addit_ion salts thereof with a
ph@g%acgﬁﬁ&,ylgla@@gp!tﬂé ﬁéi(%f@s@l kyl group wherein the al kyl

noi ety maybe |'inear or branhched, to their enantioners
and di astereoi soners, and also to addition salts

. reof with a pharmaceutically acceptable acid or
1t%§§ ?m%ﬁmrpﬂﬁﬁ‘ng understood that : an aryl group means
t he groups phenyl, naphthyl and bi phenyl, those groups
optionally being substituted by one or nore identica
an gFyl grqup Rt t}gr@mlpg plbeilﬁ,gtapﬂthﬂa)mtl)ﬂ@ieﬁ%leg}oséc 88 opBbnally being
- - al. in or branche
S“*?S’*é%?%fng"&;gﬁrﬁ”ﬁ%rgrl%ﬂcsfr %gﬁ%&% &P )SEIsTGd Tiem balpgsp, linear or
bragahdzofCh - C Y I XivtearCoraRBuchBll (ERCRAKORY f Lonald o6,
" étﬂSt i tgt ed by one or nore t(lgc_?yiangag] %}%aﬁggﬁﬁtﬁ%@%d E1-Coppoly-
a% Y]@:G’}r PRy Ihy_éwup@)anoamﬁ gnd heirph@ptieedytsitesahltad by one or more
Hn?ﬁgfg&ﬁ%&ﬁ(égkgﬁmgﬁg&%pggy be mentioned, w thout

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid,

methanesulphonic acid, camphoric acid etc.

Among the pharmaceutically acceptable bases there may be mentioned, without implying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine etc..

Preferred compounds according to the invention are compounds of formula (I) wherein R,

represents an NR3R, group.
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any limtation, hydrochloric acid, hydrobromc acid,
sul phuric acid, phosphoric acihd, acetic acid,
trifluoroacetic acid, lactic acid, pyruvic acid,
mal oni ¢ acid, succinic acid, glutaric acid, fumaric
Tagigvention relaies rawedsperdlli o emmnehunds bfifernadh o) vageah bi,Cand R,
t ﬁgrwiﬁmeE%%aﬂeSU| honi. c %cid_ canphoric acid etc. _ ’
ng T he pHAPERE A0 aRE Wete firm & Iatgsmbgesdeingayherein one
obéhe rembh aveth miy beesblackdBl Yinht Myl LN, L m
droxide. potass Riglactpy ¥ dg?ge?’%%tb‘ﬁ]ﬁf élgf%&?ﬁgo%?gr 6Y%n SO or
SPer@roBut e dimenthesshy. defired edionallly demgotiridgedaby aindilRgl tiin and
[ i 0 unds.of fornmula (1) wherein Rl
B e O WPBHET K oAf P Tidian ot eveeder example
finenre, estpeni aikylygrbop, FonpaHHUSa ﬁ%thfypgx@dt),a (1) wherein R3
and R4, together with the nitrogen atomcarrying them
forma 5- to 8-nenbered ring wherein one of the carbon

Eddn0 : e y nitrogen, oxygen oy sul phur .
oo Pt Il RS 100 oDl e BRerp g TomGE g, Homorpholinyl
pideridyh e ipoptingh ad-( alk yagiptgaziityi, d g @6 1biny AN 28latiy])-2ch EohbRo[2.2.1]-
hé unfzpstltutquﬁi substituted, preferably by one or
wEEh AR garatieYsTRi2 2l derisnylpl e - fluorine, or by an
al kyl group, for exanple a nethyl group. Even nore
preferably, preferred RL groups are the groups
Xpypiagepus)y représentsan Salgronp.,  pi peri dyl, pi perazinyl,
4- (al kyl ) pi perazinyl, pyrrolidinyl,
2-(al kyl')-2,5-di azabi cycl o[ 2. 2. 1] - hept anyl,
A Drefeared Faz@abup M€ 1206 1l Ricany, 0 tageously
. represents@2n§SC2 d%bupémgfprefékﬁg 1@ﬁ%§%:ﬁ%ﬁgﬁﬁyzm cthyl,
ISQRFRMA &Y kYAoRsntyl @Faups) al kyl group, nore preferably an
ethyl, isopropyl or cyclopentyl group. Even nore
especially, the invention relates to conpounds of

formula (1) which are :
4- ({4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-yl]phenyl
E\}eg Eﬁmﬁﬁ E"?‘WE‘)&HﬁTt f §1veREON reites th yeimpetridsoif deymula (1) which are :
1-isopropyl-4-{5-[4-(piperidin-I-ylsul phonyl)phenyl] pyr
i di n-2-yl '} pi perazine
e 4-({4-[6-(4-isopropylpiperazin-1 -yDpyridin-3-yl]phenyl} sulphonyl)morpholine

dihydrochloride,

e l-isopropyl-4-{5-[4-(piperidin-1 -ylsulphonyl)phenyl]pyridin-2-yl} piperazine
dihydrochloride,

e 1-cyclopentyl-4-{5-[4-(piperidin-1 -ylsulphonyl)phenyl]pyridin-2-y1} piperazine
dihydrochloride,

* 1-cyclopropyl-4- {5-[4-(piperidin-1 -Ylsulphonyl)phenyl]pyridin-2-yl} piperazine
dihydrochloride,

e 1-ethyl-4-{5-[4-(piperidin-1 —ylsulphonyl)phenyl]pyridin—Z—yl}piperazine
dihydrochloride,
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di hydr ochl ori de,

1-cycl opentyl - 4-{5-[4-(pi peridin-I-ylsul phonyl)phenyl]p
yridi n-2-yl }pi perazine dihydrochloride, 20

1-cycl opropyl -4-j 5-[4-(pi peridin-1-ylsul phonyl)phenyl]p
* yirdygiabuRd - }pidp@igeidine 1 - yulpHSn OIS R 1SN din - i
Z4-{5- [ 4- (pi peri@ﬂ%?ﬁn-l -y"’?‘g;%h%"ﬁﬁy\ )%%@ﬁixﬁ‘”%p’gi‘%%rﬁ%lﬂ?y|
}dép{qéffc Wris. * di hydrochl ori de, - 5-

1-cycl obutyl - 4-{5-[ 4- (pi peridi n-1-yl sul phony] ) pheny] ] py
ridin-2-yl}piperazine dihydrochloride,
* 1-(0Stt 4 bchllorapibbriein Ay pendidnddneh ) Ut ANV LBDSHYD P

tidin-2-yl)-4-isopropy pi per azi ne "di hy | or
ﬁlp{e{a@lltegil%/)a%@%@rgh opyl pi perazi n-1-yl) pyri di n- 3-yl ] phen
yl } sul phonyl ) nor phol i ne di hydr ochl ori de,
1-isopropyl-4-(5-{4-[(4-nnmethyl pi perazin-1-yl)sul phonyl ]

° pHeM 6 X pyydleiho eYazitPl RSN e o

(] 0 > sg%?gpyl o par a3 %lp‘é%i‘?’i}%?E“'.‘Q%.YQ)%O%OAW
g”@ﬁﬁﬁ l9Rge,) t hi onor phol i ne 10 di hydrochl oride, o
1-cycl opentyl - 4-{5-[ 4- (phenyl sul phonyl ) phenyl ] pyri di n-2
-yl } pi perazi ne di hydrochl ori de,

* l-imyedopantyid- #a-fkethydpipBiapri-hdinbs LyRheoy! 1p
yridin-2- IC(Fd}fpi %e( azi}ﬁ%b di hyd?ggﬁ‘:ﬂgﬁ?gg@?@%b“ﬁm
RWPg%ﬁ@é%%% achi@ide4- (pyrrol i di n-1-yl sul phonyl ) phenyl ] py
ridin-2-yl}piperazine dihydrochloride,
4-16-(4-isopropyl pi perazin-I1-yl)pyridin-3-yl]-NN-di nmeth

° (b zensspiopiphribe1 -yDpyridin-3-yl]phenyl} sulphonyl)thiomorpholine
dihydrochloride,

e ]-cyclopentyl-4-{5 —[4—(phenylsulphonyl)phenyl]pyridin—Z-yl }piperazine
dihydrochloride,

* 1-cyclopentyl-4-{5-[3-(piperidin-1 -ylsulphonyl)phenyl]pyridin—2—yl}piperazine
dihydrochloride,

e 1-isopropyl-4-{5-[4-(pyrrolidin-1 —ylsulphonyl)phenyl]pyridin—Z-yl}piperazine
dihydrochloride,

e 4-[6-(4-isopropylpiperazin-1 —yl)pyn'din—3-yl]-N,N—dimethylbenzenesulphonamide
dihydrochloride,

* N-cyclopentyl-4-[6-(4-isopropyl-1 -piperazinyl)-3 -pyridinyl]benzenesulphonamide

2

* 1-cyclopentyl-4- {5-[4-(piperidin-1 -ylcarbonyl)phenyl]pyridin-2-y1} piperazine
dihydrochloride,
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di hydr ochl ori de,
N-cycl opentyl -4-[6-(4-isopropyl -|-piperazinyl)-3-pyrid
nyl ] benzenesul phonam de, 20
1-cycl opentyl - 4-{5-[ 4- (pi peridin-|-yl carbonyl ) phcnyl ] py
* Highprod-gt pip@irazidime] - ytbiathody Osieng I pedin26y1 ; pigerazine _
érlgog opyl -4-{5-[4- (pi peridin-1-yl carbonyl)phenyl]pyri
wﬁﬁﬁ-é@gé?perazine di hydrochl ori de,
| -met hyl - 4-{5-[ 4- (pi peridin-1-yl sul phonyl) phenyl ] pyri di
n-2-yl} pi perazine di hydrochioride, 5
° W@ldpf%W(Plﬂeﬂcﬁn—d{Mslﬁ;ﬂmhgmlyﬂdﬂmﬁﬁﬁﬁh&}bl}pﬁbézﬁﬁhé di n-3
-%I%beqzenesulphonanlde di hydrochl ori de, o
{hydrerklondt.y | ) - 4- [ 6- (4-i sopropyl pi perazi n-1-yl)pyri din-
3-yl ] benzenesul phonam de di hydrochl ori de,
4- ({4-[6-(4-isobutyl pi perazin-1-yl)pyridin-3-yl]phenyl}
* Nudyploproply)-Ae 6 {ifrddoprep ylplfkraiiihy d}ﬂﬁﬁ/hi!dﬁf—?)—@'ﬂ_benzenesulphonami_de
&-I opropyl - 4- ({4-[6-(4-isopropyl pi perazin-1-yl)pyridin
-%Yipﬁﬂﬁ% | }sul phonyl ) - pi perazine trihydrochloride,
4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-yl]benzenesu
phonam de di hydrochl ori de,
. N{(e{'t%titﬁl-)(Mﬁ(ﬂeiMrﬁleﬁib91%21@21—9?15yri’dir_%w‘3yﬂ] h#endsipldphse
e

%ﬁﬁ%g&ﬁg%é :rggvnrpholine 15 1,1-dioxid

| -ethyl-4-({4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-y
|'] phenyl } sul phonyl ) pi perazine trihydrochloride,
. 44’({(4{[‘5-([4ﬁscﬁbmﬂﬁi¥)ﬁfaﬂhlyl@l)pﬁﬁcﬁﬂBnyll(!Jyh)éh}lﬁMﬂpldin hvpHneay! }
thhqﬁgl t hi onor phol i ne 1-oxi de di hydrochl oride, 20
‘§-¥ QUi ri din-

| -yl sul phonyl ) phenyt | pyri di n-2-yl }-4-isopropyl pi perazin

e
* 1-isopropyl-4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3 -yl]phenyl} sulphonyl)-

piperazine trihydrochloride,
e 4-[6-(4-isopropylpiperazin-1 -yl)pyridin-3-yl]benzenesulphonamide dihydrochloride,

e 4-({4-[6-(4-isopropylpiperazin-1 -yDpyridin-3-yl]phenyl} sulphonyl)thiomorpholine
1,1-dioxide dihydrochloride,

* 1-ethyl-4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3 -yllphenyl} sulphonyl)piperazine
trthydrochloride,

° 4-({4-[6-(4-1sopropylpiperazin-1-yl)pyridin-3 yl]phenyl} sulphonyl)thiomorpholine
1-oxide dihydrochloride,

¢ 1-{5-[4-(aziridin-1-ylsulphonyl)phenyl]pyridin-2-y1} -4-1sopropylpiperazine
dihydrochloride,
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di hydrochl ori de, -7-
1-i sopropyl -4-(5-{4-[(2-met hy} pyrrolidin-
| -yl ) sul phonyl ] phenyl } pyri di n-2-yl) pi perazi ne
di hydrochl ori de,
° I-soptpybhyh~{4- [{Eﬂlieéﬂh}(lwrpﬂldaziW})hulph@uﬂphaﬁﬂﬁyﬁ'ﬂﬁﬂwy])ﬁiﬂerazme
qg %Hﬁ é i perazine trihydrochloride,
%@8? 8 %I-4 ({4-[6-(4- |sopropylp|pera2|n [ -yl)pyridi
n- 3-yl ] phenyl } sul phonyl ) - pi perazi ne di hydrochl ori de,
1-({4-[6-(4-isopropyl pi perazi n-1-yl)pyridin-3-yl ] phenyl
. }'ﬂﬁ@bﬂi}?&h% {ﬁril‘lf:(pmeddzm—ll ~ybsngphodlylhphenpl@yrialin-del} piperazine
&ﬁ 4-(5-{4-[ (2-nmet hyl pyrrolidin-1-y])sul phonyl
T%ﬁ%ﬁyl?ﬁ§?ldln 2-yl ) pi perazi ne” 10 di hydrochl ori de,

enantiorner 1,
1-isopropyl-4-(5-{4-[(2-nmethyl pyrrolidin-I-yl)sul phonyl
°] pﬁé‘f’i}ﬂl’(}/bﬂi{@[W‘E*Ssvbr)owwmm®—yl)¢1yﬁ&1@r3}9n}b}%meulphonyl)

@p??ﬁnfgﬁvﬂ“mE@HFSpylplpera2|n 1-yl) pyri di n- 3-yl ] phenyl
}sulphonyl) 5- net hyl - - di azabicycl o[ 2. 2. 1] hept ane,

° 11({(4{43 ([Ees¢popWpipenpin- blybamchnﬁ sﬂl}wkbxxdwul@hdmyﬁpmbﬂl@heﬂaﬁe

JFHABIRRH . e e e

1- cyelopentyl 4- (5 {4-[(4-inethyl pi perazin-1-yl)sul phon
y_ phenyl } pyri di n-2-y])- piperazine trihydrochloride,
° Itisppuppyied-( %4 #-4Comepylmpipdidazi- M})ﬂ;ulp‘}io)mpﬂphenyl}pyndm 2-yl)piperazine

%ﬁﬂﬁ%ﬂ%n% heq%% 3l phony!) pi peri di n-4- ol

roc
1- |sopropyl 4- (5-{3-[(4-net hyl pi perazi n-1-yl ) sul phonyl ]
phenyl}gzlldln 2-yl ) pi perazine trihydrochloride, -8-
e I-isopropyl-4-(5-{4-[(2-methylpyrrolidin-1- -yDsulphonyl]phenyl} pyridin-2-yl)piperazine

dihydrochloride, enantiomer 2,

* 2-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl} sulphonyl)-5-methyl-2,5-
diazabicyclo[2.2.1]heptane,

e 1-({4-[6-(4-isopropylpiperazin-1 -yDpyridin-3-yl)phenyl} sulphonyl)-N,N-dimethyl-

piperidin-4-amine trihydrochloride,

e 1-cyclopentyl-4-(5-{4-[(4-methylpiperazin-1 -yD)sulphonyl]phenyl} pyridin-2-yl)-

piperazine trihydrochloride,

e 1-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl} sulphonyl)piperidin-4-ol
dihydrochloride,

e 1-isopropyl-4-(5-{3-[(4-methylpiperazin-1 -yDsulphonyl]phenyl} pyridin-2-yl)piperazine
trihydrochloride,
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1- (5-{4-[(4-fluoropiperidin-1-yl)sul phonyl]phenyl}pyrid
i n-2-yl)-4-isopropyl pi perazi ng_ di hydrochl ori de,
4-{4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-yl]benzoyl
}norpholine dill ydrochloride, _

* 1-(p 8t Pydropipebdindt-f ) ddpieinyy bRényBipariin=-1-yhlA 685 BeNBlpkRzine
en k% ridin-2-yl)piperazine 5 trihydrochloride,
?{(¥T-F%p€%-isopropylpiperazln-I-yI)pyrldln-3-y|]pheny|
} sul phony] ) - N- net hyl pi peri di n- 4-am ne
trihydrochl ori de, o _ o

* 1S [aSF-i®qpyinipergzini Isppmoiulyl-phpeaaiy ) moryhol R difdiscBiofide,
| ] phenyl } sul phonyl ) - 2- oxa- 5- azabi cycl o[ 2. 2. 1] hept ane
di hydrochl ori de, 10 _ Lo o I oy

e 1+ = =4 I = ertAES .
Ul oRonvl 0 Pl T o B P B AR R B razine
€' diechlgrideel ates al so to a process for the preparation
of conpounds of formula (1), which process is
characterised in that there is used, as start{ng

® i@k - farn \ a7l ST
o PR g Y Bl A Gl ey g ipercin
4@Fﬁ%ﬂéhY@P¢ﬂah@%R and R, which may be the same or
different, each represent a hydrogen atomor a |inear
or branched (G - Co)al kyl grfup or together forma

° - - 4. K -3 . -5-
Condonast L n Che we o2 Oy B Ahltay MR B 2-oma-s
%hlﬁbﬂﬁ@-%%]hﬁmmﬂhgy@pchlpridt,Ha| - U-R\ ~ (II1), 20
N -9- wherein R2 is as defined for formula (1) and Ha
represents a hal ogen at om

e 1-({4-[6-(4-isopropylpiperazin-1 -yl)pyridin-3-yl]phenyl} sulphonyl)piperidin-4-amine
trihydrochloride.

The invention relates also to a process for the preparation of compounds of formula (I),

which process is characterised in that there is used, as starting material, the compound of

formula (1) :
R—X /OR
B dn,
\
OR'

wherein R, and X are as defined for formula (D), and R and R', which may be the same or
different, each represent a hydrogen atom or a linear or branched (Ci-Cg)alkyl group or
together form a linear or branched (C;-Cg)alkylene chain,

which is condensed, in the presence of palladium(0), with a compound of formula Im) -

Hal - \ / 2
\ / (Im),
N
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to yield the conpound of fornmula (1), which conmpound of

formula (1) is purified, if necessary, according to a

conventional purification technique, is separated,

where appropriate, into its isomers according to a 5
whanudhtis anddfinse parfatrnwn (1) eal tabteprans b haeayebhed, | f

into. i P add| ion salts wth a

toﬁﬂ%ﬁ (QBF”B%?PéogeEﬁﬁ)able acid or base. The conpounds

of formulae (11) and (111) as defined herei nbefore are

either commercially avail able or obtained by
whishcerpourdiof femeuli dBsisopurdiieganf cecdsemy, stdcyrdiBy toviar édiRentional

o S A bt s

conteivhilepaheot@ehntbud thd BRohvepRl ”f@'aésn%ﬁ HRg Bd%ﬁon ?ahts with a
deficiencies associated wth cerebral ageing an

phappacsHiegdnaceapiapde diidenlsass, such as Al zhei ner' s
di sease, Parkinson's disease, Pick's dlsease,
Kor sakoffs di sease and frontal or sub-cortica

Thtewaipouads of forasiasl | d)’ al (111D O @RI 13 Inbeddtd 28 éﬂlek @oxtnﬂl%rcially
i sorders, convul sive attacks,

Lr% ment of snood

avayly i“n‘?l‘ Aaipedt byranveniyqiat %@ﬁlqnsw organtrabmejstybesi t y,
pain and narcoleptic states. 15 The present invention
relates al so to pharmaceutical conpositions conprising

Byagrtactf ther phangredogenl papeltieast lelﬂgtaﬁlmm@déﬁ@r Qbarkd® rtmlécﬁnpounds
of. or an addition salt er eof

h
o oAb K FARDUE PRl iy Tae Sevan f caenidvriceselcs aisoristcd wit
ce@bral Qge‘f—r%rﬂ?idﬂﬁm RRrddehthePliGe dREasPOL L?Ch' zﬁeﬁ[ﬁhelrﬁgr% cflsease Parkinson's

pharnaceutlcally accept abl e excipients or carr
dlSA?ﬁﬁn@C}F ﬁélsiﬂﬁ‘a aasdaffls dakase ang Gental mbammeﬁlcﬂeﬂ@ntﬁ@ otf R&cular or

oﬂ{ EXS% zﬁ alstohlergebfra %}Blleét qtz ]Poogeds %g?:g%@;\éqegtgggsl g‘rlte!n ion deficit

hygdridtivay eyifdesine, obith Sl Iﬁfcoﬂz‘btl@ ybeyt aneous ) per- or
trans-cut aneous, intravaginal, rectal, nasa

perlingual , buccal ocul ar or resplratory

h tical t i ons
T T T N——
ingehedi Al llezyst ione | doetpoafidl @Usrmaie (N0 Rn AsBQUSetbe ok 128 addition salt

sol ut.ions, dispersjons, suspensions or 25 enulsions as
thegeaf Witlsa E%‘%fmaf:%“t‘ﬁé% afcspiale ackbor kaseraetia atingambination with one

or IkEREARB RS9 %llla‘?ﬁﬁcé?ﬁlcalw g‘c@@ﬁtgﬁlg "UR¢ipients or carriers.

Among the pharmaceutical compositions according to the invention, there may be
mentioned more especially those that are suitable for oral, parenteral (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.
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-10- The pharmaceutical conpositions according to the

invention for solid oral aqu istration especially

i nclude tablets or dragees, sublingual tablets,

sachets, capsules and granules, and for liquid oral,
Tireaglaimatrucicall conpoaitiohs beddih it tHedin OMioRSBESHIA bMI administration

i ncl.ude enul si ons, ~ solutions, suspensions, drops,
GSEW%JBsm ]Hgg é%’ﬂf‘d%ll dragéss;Tblipgiad fblaisishdals, cpapesiitd gasules, and
fof Afqui € ral vagi.oal 110 .1.on. are pr.ef er.anl .

suﬁkosito?fgéé’g%g&?ﬁgggaygﬁagéﬁghggm r & QS%XAHQB%%GH“ﬂmon&
solidonpissspeasioon degpenirapsl andiaemlsolde powders, aer osol s,

creams, ointnents, gels and patches. The

above-nmenti oned pharmaceutical conpositions illustrate
THenpharmeattian dg I 4,502 110 ATDN

thg_inert, noégg%ygg?ﬂﬁﬁgihg%%u?égg@ﬁ?’g%gﬁ% ApPR 4 pieferably
suppesitpiiehtandothosarfor @es otheémes-cetyneobe dvetihis@nem, cypetiiltinclude

lyin ny limtation, djluents, solvents,

pog’iﬁgrs%?vg?q %Ié:gfanb?e?lﬂlflﬂ‘ﬂ“ts’%iéﬁf’g Paighed si fiers,

di spersants, binders, swelling agents, disintegrants,

retardants, |ubricants, absorbency agents, suspension
ThebAY s mepBpradramacentica) comporjsoretitustralihe iisehtibn BOSRI®t limit
it%q&&%%yaccording to the age and weight of the patient,

the’route of 15 adm nistration, the pharnaceuti cal

conposition used, the nature and severity of the

di sorder, and whether any associated treatnents are
A%@%Bletlg%monﬁﬁélcd BRHFEcHHisalbs a¢qeptrblelexcmiignts or dargerpehere may
be ' : : 1 NSt lons. The follow ng . .

B R I AR Ab M end o P ety weting
ages,nemulsifgrs, idispersamny bindeys, 2Qclig Seitd,i AR iNBE&E, k& ardants,
lu¥§ﬁd are gnomnE%roducts or are prepared according to

HEREIS APSPI RN FEER1S, SHSREISION feefs < |3Fanth dlay owrirgs s

described in the Exanpl es were deternined in accordance

w th the usual spectrophotonetric techniques (infrared,
Thmwggfu}rai@ga@pmeﬁmmrﬂylgetocth):.agelzind weight of the patient, the route of

administration, the pharmaceutical composition used, the nature and severity of the
disorder, and whether any associated treatments are being taken. The dosage ranges from

10 mg to 1 g per day in one or more administrations.

The following Preparations and Examples illustrate the invention but do not limit it in any

way.

The starting materials used are known products or are prepared according to known
procedures.
The structures of the compounds described in the Examples were determined in accordance

with the usual spectrophotometric techniques (infrared, NMR, mass spectrometry etc.).
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Preparation 1 :

1- (5- Bromopyri di n-2-yl ) - 4-i sopr opyl pi perazi ne A

sol ution containing 12.1 g of 2, 5-di bronmopyridine (51.1

nmmol), 8.8 nml of 1-isopropyl- piperazine (61.5 mmol)
Prgpar®ich b} 1e(5-EdBuohaph tidin-av)- 3-idcprepylpiReaANer ni ght at

100C. The reaction mxture is returned to anbient

tenperature and the solution is diluted with water and

ASsofitioh aeh@fhin '1@ 1 eé byb Satﬁ&%%ﬁméméa( %@%%IEQCII aﬁ &nel o 5 -1sopropyl-

coll ected, washed W th brine
Pipgapet é(tl Sdmaredesndr 2 wdlexf mBHs(é us enmdhes Etﬁﬁddddi%nh §1t at 100°C. The
colum, eluting w

raphed on an. .Si O7
re&&{o ur e O éﬁ%ﬂﬁnﬁ? %@P]@%t/tgnggetu{qpélﬁ t%;oALIthllds g]héﬁdjwuth avater and
extﬁattb@ VAo BHGT acetdue! Tl‘len Grg‘ﬁﬁ’ﬂc 'Ehases7z§re 5{%&"#(@ I‘(g% w}@ brine, dried

nlcroanaly3|s CHN Br t heory
(MgdQup andosigaerinied ﬁmdfﬁr@e@@e@pﬂﬁsum TS r@81u8 3 dilorREtegapiaididnn Sio,

d i perazi ne
e A R R R

iSO I op Lperazine is replaced by |-
Aﬂdh” zégﬁﬁgrazine. Mel ting point : 127-128C

ElBPhenar Iﬂki‘&ﬂzaﬁzsis_ : . :
1- (5-Bronmopyridi n-2-yl)-4-cycl opropyl pi perazi ne 15
| denti cal procedureCto t Hat of APrepapation 1, but the

1-i sops | pera is pI by 1- eye] opropylpip
era2|né0® |ng égg%t ?%%g P¥§6ération 4 :1-(5-B
r oNDY, dipériinbni2-y 50)964- aﬂw.\/ [pisper agip e |denti cal
procedure to that of Preparation 1, but the |

-i sopropyl pi perazine is replaced by 1- 20
et hyl pi perazine. -12- Melting point : 66C

Preparation 2 : 1-(S—Bromopyridin—2—yl)-4-cyclopentylpiperazine

Identical procedure to that of Preparation 1, but the 1-isopropylpiperazine is replaced by 1-

cyclopentylpiperazine.

Melting point : 127-128°C

Preparation 3 : 1—(S-Bromopyridin-2—yl)-4—cyclopropylpiperazine

Identical procedure to that of Preparation 1, but the 1-1sopropylpiperazine is replaced by 1-

cyclopropylpiperazine.

Melting point : 110-115°C

Preparation 4 : 1-(5-Bromopyridin-2-yl)-4-ethylpiperazine

Identical procedure to that of Preparation 1, but the 1-isopropylpiperazine is replaced by 1-

ethylpiperazine.
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El emental microanalysis : CHN 9% theory 48.90 5.97
15.55 % experinent 48.98 6. 9 15. 07 Preparation 5 :
1- (5-Bromopyridin-2-yl)-4- cyglobutylplpera2|ne

I dentical procedure to that of Preparation 1, but the

MeliingopimgpydqSCper azine is replaced by 1- 5
Eé&;lpzutilplgera2|ne. Melting point : 98-102C
1gyVSis

1- (5- Brono- 2- pyrldlpyl) 4 thx&piperazine I dentica
procedure to that of Preparation 1, but the

1-i soprapyeqyper azdsn®) i s5.9epl dced by 4-

nmet hy) pi per azi ne. Itlngp0|nt . 71-73C Preparation
7 1 12 BPEIBBL 2- r%%@nQVf 44ddbut yI pi per azi ne

I dentical procedure to that of Preparation 1, but the
| -i sopropyl pi perazine is replaced by 1-

i sobut yl pi perazine. Melting point : 80C 15 El enent al

lcroanal ysis C HNBr. % theory 52.36 6.76 14.09
%M . i‘)(%&r PHeRYT 'gﬂl.'égl)B“'SWc@@“‘B’!}”EG agine13- Exanpl e
1 .
{4 [ 6-(4-1sopropyl pi perazin-1-yl)pyridin-3-yl]phenyl
Idylgmabﬂar@ﬁgﬂufe tpothpined] Hreardlidnyd bot thle dr isdigroftigiperzine is replaced by 1-

cyérOL(lé,djfl19‘%9:%1@nyI)sulpllonyl]m)rphollne To a solution of

I odobenzenesul phonyl chloride (0.165 not) in

M?lpm om 8%%2

Preparation 6 : 1-(5-Bromo-2-pyridinyl)-4-methylpiperazine
Identical procedure to that of Preparation 1, but the 1-isopropylpiperazine is replaced by 4-

methylpiperazine.

Melting point : 71-73°C

Preparation 7 : 1-(S—Br0m0-2-pyridinyl)-4—isobutylpiperazine

Identical procedure to that of Preparation 1, but the l-isopropylpiperazine is replaced by 1-

isobutylpiperazine.

Melting point : 80°C

Elemental microanalysis :

C H N Br
%, theory 3236  6.76 14.09 26.79
%, experiment 5228 687 13.63 26.4]
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5 there are added 46 m of triethylamne (0.33 nol) and
then, dropw se, 17 nl of norpppline (0.198 nol).
Because the reaction is exothermc, the flask is placed
in an ice bath until it has returned to anbi ent
Exewply it 4+ - [stnm&@ylmplemmtu&gp%ﬁdﬁlt?j-z’[]ﬁﬁeﬂﬂfsuﬂpﬂbﬂyf)-
at anbi ent nperature. After e reaction

m xture WW@W@W&U@CW@F IN1ICL and then 100 m

of water, the organic phase is dried (MySO4) and _
evapor at ed under reduced 10 pressure. The solid residue
t hext obd&i-hddphenylsulphepeaedphsli® smal | anmount of

i sopropyl ether to yield the title product after
filtration and drying in vacua. I\/Ieltl ng poi nt

Tdélolllﬁéﬁ:o&@ oB4-iodobenzenesulphonyl ¢ 1 O 165 mol) in,500 ml of CH,Cl
hol |§ 4-yl sul phonyl gphg i AU Yok -2

th§’i§"l alﬁ P‘a?f?dd% YQBOngOfﬂlﬁahenQ:(ﬂﬁﬁomnt) atnbtl&!nn &d}pwﬁheﬁl’ﬁﬁll Bf morpholine
C) ]f tr|| o%rop yl borate in 400
(Onllyé 1? % ause tla r%egtlon é%)@(q:ﬁ ﬁee atkdis placgd ¢ AR 4, bath until it

has\returned o RinTHikre Serdptilatiid §he R LERE Inﬁxt‘ﬁ%‘g {sesﬂhe@f(%r Bour at ambient
nitrogen, 53 nil of a 1.6Msolution o 4,

teWﬁﬁqajur? miexapdingrie reecioni rmxtxgomh ahrouit goo elnofSIN IH@Idand then
1000 ]oih Htrer Sﬁ)lenar i& si)h%e 1s6 ? | “2 Sau Il)'lo(:"rnt 4, under reduced
e lasoey e vdporeed

retur ne anbi tenpera

pressact TbﬂsqhdﬁteNﬂ&e lh%reby oeaied iWd fisphRidl in 9 Om ki Bmgflntlol}désgpropyl
s extracted tines wth ethyl acetate

ot é%ﬁ’iegd tlpliﬁ Lillg progugt f%fliﬂr lization andelsyiag ingackobr i ne, dri ed
My ) and evaporated under reduced pressure. The

M—é—%@&é@@offﬂa/ﬁ‘é@ls chr omat ogr aphed on an Si @ col um,
eluting with CHZC12 and then with a m xture of

CH2Cl 2/ MeOH 98/ 2 and then 95/5. After evaporation of

t h8téy Bet[#aviorphbkn-AedilpRoryd) ehyltjﬂlhﬂ‘bﬁﬂc dcig et hyl et her
to yield the title product a iltration. 25
Melting point : 104-110C - 14- St ep C:

I
Tt £ PSS o
trn@@prppyﬂnl@pr@ﬂgtlaléﬁ)@dnl nf PtEpesctd an—600@8h&emi®hddedl drdpwlse, over
45(1)nmupes angngl%er a gentle current of nitrogen, 53 ml of a 1.6M solution of Buli
(84.9 mmol) in hexane. The reaction solution is then stirred for 1 hour 30 minutes at -60°C
and is subsequently returned to ambient temperature over 2 hours. The reaction mixture is
treated with about 100 ml of 1N HCI and is extracted 3 times with ethyl acetate. The
organic phases are collected, washed with brine, dried (MgSOy4) and evaporated under
reduced pressure. The residue obtained is chromatographed on an SiO, column, eluting
with CH,Cl, and then with a mixture of CH,Cly/MeOH 98/2 and then 95/5. After

evaporation of the fractions, the residue is triturated in ethyl ether to yield the title product

after filtration.

Melting point : 104-110°C
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obtained in Step B (49.8 mmol), 250 nml of di oxane and

190 ml of 0.4M Na2C33 in matepl_S are introduced into a

t hree-necked flask. The reaction m xture is degassed by
bubbling nitrogen through over 30 m nutes. Pd(0)

t etStariCst 4H(RERA- bbps@wmpen(azuﬁ1-yg)pyﬂ4dm3mlqtplh):nyl§sulphonyl)-

i nt roduced an@lthe on mxture is stirred at

under a g®%P Olﬂﬁq' rQSIOMdFrogen for 3 hours. Adter
cooling to anbient tenperature, the reaction mxture is
diluted with water and extracted with ethyl ether. In
10-pewd Gb%@or@pottﬂdeobéamfrdamtmoparmqm E¢3 $3 trahd),f10r5g oL bhe compound

d of t d
o%é&‘n ﬂ §t,re£ E!t Lf9r § glélg‘{lgtzébt“gs déq»ame é\l\gé% ngnrcyp?flé\/ls rP?@zCO3 1n water
are doti@juced ﬁlhtbSi tHrad-aécked fabe thd R%ctﬁ’(glpgﬂ)‘?t'ﬁre' fd &%SSSE(? 'Y bubbling

of the base. The extracted phases are conbi ne
nlfrﬁéenftlhrqulgatoger AP ainkes. @ﬂ@ﬁ@tmk@aﬁ@nyﬁ;hﬁ@ﬂ:ﬂfe&(ﬂéﬂi 20f1f91 mmol) is

br|n The ani c phase is dried
IHQB&C&%H géég%%]r gllt])gl “dinddred étdh@{—:‘g: mpﬁllelé 58?@ curfggt of nitrogen
foe\BdmrsatAﬁm ¢oddingUe dnfbiéiR-tSMpHANEE thi: r}efcttlhﬁr]ﬁilxtﬁ@qs diluted with

fll%ﬁ%ed off to yield, after 15 drying in vacuo,
WS HHLCRCkd With tey! eiher. elncibensounsel off the hﬁrdcoomqﬁemjm«aate forms,

Ve, T4 o, AL 3 01 90, A TOSTEAE A g s, st

dryingtizvedud, a fiisebdtch hd thé title ppsdudu it the%hh'tﬂgh@gbﬁt The extracted
254- 256C rnicroanalysis ;. CHN S G
PIERA 7o B30IV ha Fait, it @8ame>q@ésrq IrpaszdbaT and then

£héd 1@ B3 d- 12 €
w he S(\;v opyl - AL 5 ilfﬁ@ p}))%gseerEfggthFEédl h?/% ngney las)orﬁ%eﬁy r}dﬁy Feduced

PIesgyLg- hglﬁyaporﬁtp@rraszdlreels dé-hysghendsdl io reltldlaoﬂlﬁlpﬁl&red off to yield, after
( p hony er|d|ne I dentica

b PO S ST B A BB ot R bpmi the tage. The

2 rapghleaceel dl)ynﬂﬁhétﬁralndl figperntied 1l SMBRSIZIEHLELORCR! ¥SiRied and the

suspension is filtered to yield the title product.

Melting point : 254-256°C

Elemental microanalysis -

C H N S Cl
%, theory 3248 641 1113 637  14.08
%, experiment 32.62 640 1093 650 14.45

Example 2 : 1-Isopropyl—4-{5-[4-(piperidin-1-ylsulphonyl)phenyl]pyridin-Z-yl}-

piperazine dihydrochloride

Step A : 1-[(4-Iodophenyl)sulphonyl]piperidine

Identical procedure to Step A of Example 1, but the morpholine is replaced by piperidine.
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CHNSI % theory 37.62 402 3.99 9.13 3613 %

experinment 37.91 4.08 4.01 8.8 3654 Step B :

14- ( Pi peri di n-1-yl sul phonyl ) phenyl ] boroni c acid

I dentical procedure to Step B of Exanple 1, starting
Elereonmial mécrpaodusést: obt ai ned in Step A. Melting point

110C 5 Step C

1-Isopropy|-4-{5-[4C(pipé?idinJY-yIsu?phonyﬂ)phenyl]pyr

i di n-29ylkeorpi per agi di pydr oghbori | dept,i,cal

procedure toys,tepaygldc}]Ee Eign'pl ef% st%ﬁi ng&{?om t he

pr odu®t expetigiemed i37.9t ep4.BS  MeDtin 98 nt 36.5249- 252C

El emental mcroanalysis : CHNS O % theory 55.08

6.83 11.17 6.39 14.14 9% experinent 54.83 7.00 11.05

6. e B.: 74- L ic aci

:1-Cyc ogéﬁ$3fgﬁﬁ?§- X?FB?%gp¥€P%URQV?%% %%onyl)phenyl]

pyridin-2-yl}- piperazine dihydrochloride Identica

C.of le.2 but th duct of
BB RAEH Rulcts S B PoanleT e spibn e dbiseRiansd o diep A

Prepar at i Mel ting point : 241-243C 15 El enent al
MeligR ga 22? . CHNS O theory 5692 6.88 10.62 6. 08
13.44 9% experinent 56.65 7.11 10.37 6.13 13.07 -16-

Step C : 1—Isopropyl-4-{5—[4-(piperidin-1-ylsulphonyl)phenyl]pyridin—Z-yl}-

piperazine dihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.

Melting point : 249-252°C

Elemental microanalysis :

C H N S Ci
%, theory 55.08 683 11.17 639 14.14
%, experiment 54.83  7.00 11.05 6.18 13.74

Example 3 : 1—Cyclopentyl—4-{5—[4—(piperidin—l-ylsulphonyl)phenyl]pyridin-Z-yl}—

piperazine dihydrochloride

Identical procedure to Step C of Example 2, but the product of Preparation 1 is replaced by

the product obtained in Preparation 2.

Melting point : 241-243°C

Elemental microanalysis :

C H N S Cl
%, theory 56.92 688 10.62 6.08 13.44
%, experiment 56.65 7.11 10.37  6.13 13.07
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Exanpl e 4
: 1- Cycl opropyl - 4-{5- [ 4- (pi penjgdi n-1 -yl sul phonyl') phenyl ]
pyridin-2-yl}- piperazine d|hydrochlor|de The product
of Step B of Exanple 2 is reacted with the conmpound
xbplieded - Cycloﬁ’f(my&-ﬂé{ﬁl-[Qf(pﬁ)eridlihd&fylilhﬁb iheh @Ay ridin-2-y1}-
descrlbed in Step C of Exanple 1. 5 [ting point :
204- 208 @IPHPEIE l%ﬂdrﬁFlPléfléanal vsis : CHNS O %
theory 55.31 6.46 11.22 6.42 14.20 % experinent 5601
6.74 11.14 5.81 13.99 Exanple 5
The1 peetdugt -of - $18p [ B- ¢hilpanipti 12- 1s yeaxddphdny i Rempbimy lbeiined in

di hydrochl ori de The product obtai ned
Pre}??mé%loé{)fﬁgg‘?ratgﬁml die;@,‘:"‘&’@‘éb"t (4P % HERaRwle brpound
obtained in 10 Preparation 4, under the conditions
M@@%&E@ﬁé 1@ €p C of Exarrplel Mel ting point :
Elg,ﬁgztgﬂzgmgiﬁgnt al mcroanalysis : CHNS O %
eor .62 11.49 6.58 14.54 9% experinent 54.87
7.01 11 56 6.12 14.092 Exaaple 6v: S Cl
1-Cycl g 4-{5

i di n-1¢ ?F ibhonyﬁ&ﬁHéﬁyff%yrﬂéﬁﬁ 2042 - H-Perazine
dlhy@%é&gbghbﬂe 154The gg@pucngptagndd s ep B of

Exanpl is reacted with the conpound ob alned in
Preparation 5, under the conditions described in Step C
of Exanple 1. Melting point : 250-253C -17- El enental

m cr oanal ysi s

Example 5 : 1-Ethyl—4—{5-[4-(piperidin-1-ylsulphonyl)phenyl]pyridin—Z—yl}piperazine
dihydrochloride

The product obtained in Step B of Example 2 is reacted with the compound obtained in

Preparation 4, under the conditions described in Step C of Example 1.

Melting point : 245-247°C

Elemental microanalysis :

C H N S Cl
%, theory 54.20 6.62 1149 658 14.54
%, experiment 34.87 701 11.56 612 ]14.92

Example 6 : 1-Cyclabutyl=4~={5-=[4—(piperidin-1-ylsulphonyl)phenyl]pyridin—Z—yi}—

piperazine dihydrochloride

The product obtained in Step B of Example 2 is reacted with the compound obtained in

Preparation 5, under the conditions described in Step C of Example 1.

Melting point : 250-253°C
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CHNSCL theory 57.77 6.79 11.23 6.43 13.81
experiment 57.54 6.84 11.00_6704 11.69 Exanple 7
:1-(5-{4-[ (4, 4-D fluoropiperidin-1-yl)su] phonyl ] phenyl }
pyridin-2-yl)- 4-isopropyl pi perazi ne di hydrochl ori de
ElgneypalpnicragnghBisf:| uor o- | - [ (4-1 odophenyl ) su] phonyl ] pi pe
ridine 5 Ildentical procedure t%{)Step A of Exanple 1,
but the norpholine Ts reg#aced y 4, A di f Clor opi peri
di ne. BEltd poi 37 77 1487450¢; HEl engent al ; per oanal ysi s
: CHNS Fﬁgwb t heory 34}12 %{15 Sﬁgg;8.§gb§2.78 %
experbreneriganie? 3737 3.68 8. 30083, ISt epl . &
{4-[(4, 4-Di fl uoropi peridin-I-yl)sul phonyl ] phenyl }bor oni
c acid 10 Identical procedure to Step B of Exanple 1,
starting fromthe product obtained in Step A, Melting
point : 289C Step C :
Expuple 74 155444 (4 DillapxopiiparidiaiInyDsuph eyl jphemyl} fypittins2-1p-
yridin-2-yl)-4-. i r.opwlpRi perazi.ne di hydrochl ori de
| dent i cg‘l lgiberggé%ﬁ%g%lgBéf@éj?@@fmaﬁan‘pl e 1, using the
product obtained in Step B. 15 Melting point :
26Q- 262C El enental mcroanalysis : CHNSCL %

t hetsRA 5 4 Diflegy o1l (4 dodpmrenyBsulphowyl| pépgrédinerent  51. 07
5.85 10.03 6.07 13.84 -18-

Identical procedure to Step A of Example 1, but the morpholine is replaced by 4,4-

difluoropiperidine.

Melting point : 148-150°C

Elemental microanalysis :

C H N S 7
%, theory 3412  3.12 3.62 8.28 32.78
%, experiment 34.62  3.27 3.66 8.30  33.36

Step B : {4-[(4,4-Difluoropiperidin-1-yl)sulphonyl]phenyl}boronic acid

Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : 289°C

Step C : 1-(5-{4-[(4,4-Difluoropiperidin-1-yl)sulphonyl]pheny!} pyridin-2-y})-4-
isopropylpiperazine dihydrochloride

Identical procedure to Step C of Example 1, using the product obtained in Step B.

Melting point : 260-262°C

Elemental microanalysis :

C H N S Cl
%, theory 51.4 6.00 1042 597 1319
%, experiment 31.07 585 1003 6.07 13.84



10

15

20

25

Exanple 8 : o

4- ({4-16- (4- Cycl opropyl pi peragin-1-yl)pyridin-3-yl]phen

yl }sul phonyl ) - norpholine di hydrochl ori de The product

of Step B of Exanple 1 is reacted with the conmpound
Exstmple 8o d-({#-[6-4-€lyatop o pyip perazideryjpyeidinsdilfpheAs! sulphonyl)-

descri bed | Ete ..C of apple 1. 5 Melting point :

220C  EMSrBhelne Hinvarehoidgi c C HN 'S C1 % theory

52.69 6.03 11.17 6.39 14.14 experinment 52.67 6.04

10. 83 6. 35 14. le 9 . : _ ,
The, prodyet SSVTHPH-Z%sgf ylicrihat Ky FACtsdr &28n the. gpmpeinshehtpined in
Priphamil 3 pyddidhdcordiitydn RERSHLEZINGLS CydhagRid £ ride Step

A : 1-[(4-1odophenyl)sul phonyl]-4-nethyl piperazi ne 10
Melfasnpinal 2t°6cedure to Step A of Exanple 1, but the

lyggégqghkpe %‘}replaced by 4-nmethyl - piperazine. Mlting
—mm%ff%%;%CerB: _
1-Methyl - 4-{[4- (4, 45, 5- gt ramgt hyl - k; 3, 2- dj oxabor ol an-

2-yl ) phenyl]- sul phonyl } pi perazine 15 5.4 g of the
conpouffd? i ned ISt e&s& (44775 8 ), /4162 g of

pot acbane dBehi o ST o Hroi 1080 B0m b2

di met hyl formam de are introduced into a 100 i

two- necked flask. The reaction mxture is degassed by

bubblingla current of nitrogen through for 30 m nutes;
.f

Expgwled : Slseriopybif-inidd et medylgiperngin-taybbylphoeyl plenyl} pyridin-
added. Iﬂ&nﬁﬁgﬁkbgggggéégpﬁih%ost|rred under a gentle

current urs 30 m nutes at 85C
After cooling to anbient tenperature, the reaction

m re.hSisl ' wat er - an xtract.ed with

c:ré%%r%-z’.—g ' %B[éﬂglﬁ%g ﬁ‘u%é‘WB%“Q%‘%%"@F%‘“?:%'i‘f'@&%eéﬁz,'"‘* washed with

brine, dried and evaporated under reduced pressure. The
Idé'll%%lqﬂgce%meafonﬁgp 'Lof Example 1, but the morpholine is replaced by 4-methyl-

piperazine.

Melting point : 181-182°C

Step B : 1-Methyl-4-{ [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-

sulphonyl}piperazine

5.4 g of the compound obtained in Step A (14.75 mmol), 4.52 g of bis(pinacolato)diborane
(19.18 mmol), 4.34 g of potassium acetate (44.25 mmol) and 50 ml of dimethylformamide
are introduced into a 100 ml two-necked flask. The reaction mixture is degassed by
bubbling a current of nitrogen through for 30 minutes; 165 mg of palladium acetate
(0.737 mmol) are then added. The reaction mixture is stirred under a gentle current of
nitrogen for 2 hours 30 minutes at 85°C. After cooling to ambient temperature, the reaction
mixture is diluted with water and extracted with CH,Cl,. The organic phases are collected,
washed with brine, dried and evaporated under reduced pressure. The residue obtained is
chromatographed on SiO, (CH,Cly/ MeOH 95/5) to yield the title product in the form of a
creamy-white solid.

Melting point : 126-136°C
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ehr omat ogr aphed on S102 (CH2Cl 2/ McA -1 95/5) to yield

the title product in the formepof a creany-white solid.

25 Melting point : 126-136C -19- Step C:

1- Isopropyl 4- (5-{4-[ (4- met hyl pi per azi

n- | Stgp QSU]ﬂt@nybjl%éﬁ?%—}@yﬁemymlﬁem&l}lm 5’2 1ﬂ§h6‘l§‘yl phenyl}pyrldm—
tri hydroc grlde I.dentj cal rocedure to tep

Exanpl e 17" P!Bﬁ(?%efrﬂ'&ﬁrp opfleduct obt ai ned |n Step B
above. Melti ng poi nt : 254-258C 5 El enent al

mcr ana SCl % theory 49.96 6.56 12.66
Idgnt pf@cegé'e t‘%q' te}é &[92 Exapie 1 1 o §13P20®9t Gi@red I8SEHB above.

anpl o
@%@—{—%’@2"?%& opyl pi perazi n-1-y1) pyridi n- 3-yl ] phenyl
ELsidhPRRYbdsantsty omor phol i ne di hydrochl oride Step A :
T‘(TI“G“’TQHW ) sul phonyl ]t hi onor phol i ne | denti cal
procedure to Step ACof Exanple pl, butgthe gprpholine is
r epl aC}i F%)thl o- 10 norpholine. Meitina point : 131 C
Step B” Y Thi of8rf¥hoi ¢-A¢ 4- yESEI pRoty | ) pRédyl | bor oni ¢
aci d d,dent} pr re St,ep B a 1,
starti n%%%rlgﬁ{”t hqu?%gucgggbt z{u ﬁgd iojf‘gjéi(ez?iﬁ Mel ting
poi nt : >300C 15 Step C:
4- ({4-[6-(4-1sopropyl pi perazin-1-yl)pyridin-3-yl]phenyl
}sul phonyl ) - thi onor phol i ne di hydrochl ori de | denti cal
mgedure; {9-[Sl(§As @fﬁém |
product ob% allﬁgd |(§’@Py B. hﬁ/b]l%’ gﬁ%glynglhg §’§&"yl)’
thiomorpholine dlhydrochlorlde

Step A : 4-[(4-Iodophenyl)sulphonyl]thiomorpholine

Identical procedure to Step A of Example 1, but the morpholine is replaced by thio-

morpholine.

Melting point : 131°C

Step B : [4—(Thiomorpholin—4-ylsulphonyl)phenyl]boronic acid

Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : >300°C

Step C : 4-({4-[6-(4-Isopropylpiperazin-l-yl)pyridin-3-yl]phenyl}sulphonyl)-
thiomorpholine dihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.

Melting point : 248-253°C
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-20- Elenental mcroanalysis : CHNSd % theory
50.86 6.21 10.78 12.34 13.6595% experinent 51.51 6.41
10.35 11.74 13.95 Exanpl e 11
1- Cycl opentyl - 4- {5-[ 4- (phenyl sul phonyl ) phenyl | pyri di n- 2
Elespehipl méragiabesis di hydr ochl ori de Step A
| - Brono- 4- ( phenyl sul phony] ) benzene 5 To a sol ution of
199 pl of br onobenz&ne (x'88 nﬁgl) and 3611 of
benzeneguhghony!l  sphgeorigle; (2.,83smmpbl in 4. of
trifluoroacetic acid there are agded in succeSS|on 83
my  of. pwdlienchl oYlite (04876 IAddol Y1.add thes,
dropwi se, 25 pl of trifluoronmethanesul phonic acid. The
reaction mxture is stirred for 2 hours at 70C and is
then returned to anbient tenperature and diluted with
ice-cold water. After rendering alkaline to pH 10 by
Expmpled 10l Qdﬁl@eﬁwryhﬂe{d -[4dphenpiswiphanyilphesyl] pytridin.2-yilysiperazine
reaction ji, g #% |§lextracted with CH2Cl 2. The organic
phases are ecte& washed with saturated NaC, dried
(MgS™) and evaporated under reduced pressure to yield
he title product in the formof a white solid.
E&H@@:p‘o Remo-dephenyisephapylibanzeicr oanal ysis : CH S
Br % theory 48.50 3.05 10.79 26.89 9% experinent
48.21 3.21 11.17 27.32 15 Step B

Tq 4s¢lphemyif 4GP phmf;/drhnmbbﬁyblheb()lrgﬂlhﬁn(ﬂ}l hfd BAent #1 |o$%lsnzenesulphonyl
Chﬁ;gnggge to ﬁ anple 1, startin romthe

pr 68 JBrg )ﬁ’é ho ‘%ﬂ@ﬂowawtwcﬂ tgropue meded, agyuceeon, 83 mg
of iddium chloride (0.376 mmol) and then, dropwise, 25 pl of trifluoromethanesulphonic
acid. The reaction mixture is stirred for 2 hours at 70°C and is then returned to ambient
temperature and diluted with ice-cold water. After rendering alkaline to pH 10 by adding
concentrated sodium hydroxide solution, the reaction mixture is extracted with CH,Cl,.
The organic phases are collected, washed with saturated NaCl, dried (MgSO,) and

evaporated under reduced pressure to yield the title product in the form of a white solid.

Melting point : 95-99°C

Elemental microanalysis :

C H S Br
%, theory 4850 3.05 1079 26.89
%, experiment 4821 321 1117 27.32

Step B : [4-(Phenylsulphonyl)phenyl]beronic acid

Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : 287-290°C



Step C:
1-Cyclopentyl-4-{5-[4-(pheny|Sulphonyl)phenyl]pyrldln 2

-yl } pi perazi ne di hydrochloride Identical procedure to

Step C of Exanple 1, starting fromthe product obtained

i n Beref :B- Canhbpem;yl-aqsr[g -(phenydsulphiedyphekyIgPaidihl 2091} iperazine

by the pr eparatlon 2. 5 Melting point
155- 159C‘PEY§HEELHF ®microanalysis : CHN S d theory

59.99 6.00 8.07 6.16 13.62 9% experinment 60.36 5.86
7.95 5.99 13.99 Exanple 12 :
Idgntiggk propedury o ftepa pgEgpinplerl, diantidg §rbsuhppariyt) gheinyd JidStep B

ool ep s st Ry PSPy | Phfisciparonet Ropirabon Peal

ocedure £ep A of Exanple 1, starting from
> & ' eﬁ%gﬁgiﬂfphonyl chloride and pi peri di ne.
EMBEA NS POy sis -87C  El emental mcroanalysis CH N S Br

% theory 43743 4.64 4.60 10.54 26.27 % experinent
43.71 4.75 4.72 11.02 26.B7 Steép B : S Cl

[3-(Pip di n-1-yl pho )phen I]boronic acid 15

| dent i %fhﬁf%cedupé%? S?é% y &ifl e 4363t arting
fromghapprndmct g@tggl neggk n S;tgep A5 odel §4 pg point :
115- 119C 22- Step C

1- Cycl opentyl - 4-{5- [3 (pi peridin-1-yl sul phonyl ) phenyl | p
yridin-2-yl}- piperazine di hydrochloride

Example 12 : 1—Cyclopentyl—4-{5—[3-(piperidin-1-ylsulphonyl)phenyl]pyridin-Z-yl}-

piperazine dihydrochloride

Step A : 1-[(3-Bromophenyl)sulphonyl]piperidine

10 Identical procedure to Step A of Example 1, starting from 3-bromobenzenesulphonyl

chloride and piperidine.

Melting point : 87°C

Elemental microanalysis :

C H N S Br
%, theory 43.43  4.64 460 10.54 2627
%, experiment 43.71 4.75 4.72  11.02 26.37

Step B : [3-(Piperidin-1-ylsulphonyl)phenyl]boronic acid

15 Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : 115-119°C
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I dentical procedure to Step C of Exanple 1, starting
fromthe product obtained in,$tep B and replacing the
compound of Preparation 1 by the conmpound obtained in
Preparation 2. 5 Melting point : 229-231 C El enental
ni Stembal i €lyslopetyH4N5G3 Chipedidii-n1g0suiphén h@nﬁ?pyﬁhiﬁ&—yl}-
6.08 13.44 91, %§Eerinent_56.76 6.92 10.42 5.91 13. 47
Exanpl e jpiperazine dihydrochloride
| -1sopropyl -4-{5-[4-(pyrrolidin-I-ylsul phonyl)phenyl| py
ridin-2-yl}- piperazine di hydrochloride Step A :
Idgntjcalprpesdopshie ydp) € of Phampylk (1 pytartio} fidintae pedudesbitdital in Step B and
rq@ggceg%r% to qg,A of.EﬁngLe 1, but the nnr%holine i S
EpIALET By IS F ol FRATHEED £ FPRINA btaed g Prpaiion A
jcroanalysis CGHNS 1 theory 35.62 3.59 4.15 9.51
A@@Mxﬁé?%ﬁ% 37.13 3.80 4.19 9.29 36.89 Step B :
ElbAesBYi L4835 - y! sul phony!) phcry]] boronic acid
[dentical procedure to Step B of Exanple 1, starting
fromthe product obfained/in Sthaep A S 15 Melting point
: 306C, St C:
I;Isop%§8§¥mﬁ-{5-Pﬁé?pyr4§§id?%ﬁﬁ-ypgﬁﬂphbﬁﬁf)phenyl]py
ri di ws2epbhimemi PetsgZisne gphydypghl orsi gle 'Pf?&' cal
procedure to Step C of Exanple 1, starting fromthe

product obtained in Step B. -23- Melting point : 240C
El emental m croanal ysi s

Example 13 : 1-Isopropyl—4-{5-[4-(pyrrolidin-1-ylsulphonyl)phenyl]pyridin—2-yl}-
piperazine dihydrochloride

Step A : 1-[(4-Iodophenyl)sulphonyl]pyrrolidine

Identical procedure to Step A of Example 1, but the morpholine is replaced by pyrrolidine.

Melting point : 126°C

Elemental microanalysis :

C H N S 7
%, theory 35.62 3.59 4.15 9.51 37.64
%, experiment 37.13  3.80 4.19 9.29  36.89

Step B : [4-(Pyrrolidin-1-ylsulphonyl)phenyl]borenic acid

Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : 306°C

Step C : 1-Isopropyl—4-{5—[4-(pyrrolidin-l—ylsulphonyl)phenyl]pyridin—2~yl}-

piperazine dihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.
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CHNSCL O0/n, theory 54.20 6.62 11.49 6.58 14.54 %
experl(ment 54.32 6.54 11.18 _6357 15.23 Exanple 14 :
4-16-(4-1
sopropyl pi perazin-1-yl)pyridin-3-yl}-N N-di nmet hyl benzen
Meltin oR¥ifiCde di hydrochloride 5 Step A :

4 I odlo NN- d| ?et hyl benzenesul phonam de | denti cal

ep A of Exanple 1, but the rmrphollne i's
replaced by dinethyf- amme. My ting goint~ 128C
El emental inicroanaNsis CHNS 1 % theory 30.88 3.24
4.50 160 Breonn. 79 3%20expeb? menf.431. $6583. 324.44 41 10. 10
39.5Q0,1Q Ste
R m'nosf"sgul ool | phdfyl 0% ond £23ci d
| denti cal procedure to Step B of Exanple 1, starting
fromthe product obtained in Step A. Mlting point
306C Step C :

Eiidle 44 RO BT RE R Db BN r-a bbby Bgpvene-
procedur gulphofhfidédiblydFochmti® 1, starting fromthe

conmpound obtained in Step B. Melting point : 240C -24-
El emental mcroanalysis : CHNS O % theory 52.06

6 §trkglg kﬁoﬁo%]\ﬂ‘élnﬁ&hyl%%nf@ﬁ@%]pge ami"?l2 39 6.68 11.69

Identical procedure to Step A of Example 1, but the morpholine is replaced by dimethyl-

amine.

Melting point : 128°C

Elemental microanalysis :

C H N S 1
%, theory 30.88 3.24 450 10.31 40.79
%, experiment 31.56 3.32 441  10.10 39.50

Step B : {4-[(Dimethylamino)sulphonyl]phenyl}boronic acid

Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : 306°C

Step C : 4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]-V,V-dimethylbenzene-
sulphonamide dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.

Melting point : 240°C
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Exanpl e 15 :
N—Cyclopentyl-4-[6-(4-isoprquL-I-piperazinyl)-3-pyrid
nyl ] benzene- sul phonam de di hydrochl oride Step A :
N- Cycl opentyl - 4-i odobenzenesul phonam de 5 ldentica
ElreoelwieotmlBtiep A of Exanple 1, but the norpholine is
repl aced by cycl opentyl- amne. Step B :
N—Cyclopentyl-4-(4,@,5,5ryetraH¥thyl-&,3,2(Eioxaborolan
-2-yl) < nesul ghygnan I tical,pro re to Step
B of E(%Eﬁ?ﬁﬁg, staftingh?$on??ﬁg pr%guct9§§?ained in
Step %. expeOn@hep G239 6.68 11.69 691 1574
N- Cycl opentyl -4-[6-(4-isopropyl -1 -pi perazinyl)-3-pyrid
nyl ] benzene- sul phonani de di hydrochl oride Identica
procedure to Step C of Exanple 1, starting fromthe
conpound obtained in Step B. Exanple 16 :
Exarple (185 eMtGtclapef By {4416 (@ ivepriopiy 1 dpiydraginh ) B hyilian i bém¥ne-
r|d|n-2-yléﬂgpl erazing qﬁagdrochlorlde 15 Step A :
1- (4-1 odoB &fﬁ?ﬂ? tydgochdoride o suspensi on of 4.0 g of
4-i odobenzoic acid (16.13 nmmol) in 40 mM of CH?C 2
there are added 3.65 m of diisopropylethylam ne
( 28tezA Gy clapgntytdniodgbenzends@iptiomandde 5. 18 g of
TBTU (16.13 mol ). After stirring for 10 m nutes nore,
1.60 m of piperidine (16.13 mol) are added and the
Iderg@mal proceduiodolStep AsofFixiafibedl OVeHRirghtb1 | Y -
t.enper at ure. Thgjreactig% nixtureI?Qb%ggﬁggg?ﬁgﬁ%%%éydOpmnﬂ
MPEh water and then once with saturated Nad. After
drying (MgySO4) and evaporati on under reduced pressure,
the residue is chromatographed on silica

( CHREHB a e Cyalopdn ty)-4t(d,4y3,Bltetrsnettyi-1 | 352-Aloxdb6tolarelyi) Ng

point : 115-118 g Step, B :
[ 4- (Pi pe FBPWWiS? BﬁWﬂgﬁyl)phenyl]boronic aci d
I dentical procedure to Step B of Exanple 1, starting
fromthe conpound obtained in Step A
Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Step C : N-Cyclopentyl—4—[6-(4-isopropyl-1-piperazinyl)—3—pyridinyl]benzene—

sulphonamide dihydrochloride
Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.
Example 16 : 1-Cyclopentyl-4-{5-[4-(piperidin-1-ylcarbonyl)phenyl]pyridin-2-yl}-
piperazine dihydrochloride
Step A : 1-(4-Iodobenzoyl)piperidine
To a suspension of 4.0 g of 4-iodobenzoic acid (16.13 mmol) in 40 ml of CH,Cl, there are
added 3.65 ml of diisopropylethylamine (20.97 mmol) and then, after 10 minutes, 5.18 gof

TBTU (16.13 mmol). After stirring for 10 minutes more, 1.60 ml of piperidine

(16.13 mmol) are added and the reaction mixture is stirred overnight at ambient
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Melting point : 135-140C Step C:

1- Cycl opentyl - 4-{5-[ 4- (pi peri,di_n-1-yl carbonyl) phenyl ] py

ridin-2-yl}- piperazine dihygrochlorlde 10 I dentica

procedure to Step C of Exanple 1, starting fromthe
tempmpuuﬂddeDtrécheﬁi thixturStiepvdshand tihes Garpend St dehefhce with

n_Pr on 2. Melting point : 227-230C Elenental
samratleg Eﬁgﬁﬁ V%J‘Iltgr dryipg }(MgS@l)gal% evg]q@QWI Bdes gedpcgBpredsusg) the residue
[ e 17 :
i iR Oﬁn*caiéﬁbéﬁ‘%@qf’%: yéé‘lﬂgﬁenﬁs%wl oyr
erazi ne di hydrochl ori de entica
Aﬂﬂ%&é&ﬁn}y{}§é?kg C of Exanple 16, but the product
obtained in Preparation 2 is replaced by tgeocgzggynd
obtgai n i.n,Pre tion 1. Melting point : 24
ﬁ%ﬂaﬁal [47 RlPH?eGgﬁ'éﬁy%'F%r bong)phegyporaepic aeidory 61. 93
7.36 12.04 15.23 % experinment 62.14 7.35 11.62 15.33
-26- Exanple 18 : _ .
Idgntigekrrgieddre {&Sfen B ofi Bxemiplti In startiy; Stohpthe nythpqine oplajngy i Step A.
n-2-yl} piperazine di hydrochl ori de The product of Step

M8&riag pexanpfe/2%Cs reacted with the conpound obtained in
Preparation 6, under the conditions described in Step C
of Exanple 1. 5 Melting point : 250-255C

Step C : 1—Cyclopentyl—4-{5—[4—(piperidin—1-ylcarbonyl)phenyl]pyridin-2—yl}—

piperazine dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in

Step B and the compound obtained in Preparation 2.

Melting point : 227-230°C

Elemental microanalysis :

C H N Cl
%, theory 63.54 738 1140 14.43
%, experiment 63.45 742 11.3] 14.46

Example 17 : 1-Isopropyl-4-{5-[4-(piperidin-1-ylcarbonyl)phenyl] pyridin-2-yl}-

piperazine dihydrochloride

Identical procedure to Step C of Example 16, but the product obtained in Preparation 2 is

replaced by the compound obtained in Preparation 1.

Melting point : 240-243°C

Elemental microanalvsis -

C H N Cl
%, theory 61.93 736 12.04 15.23
%, experiment 62.14 735 11.62 15.33
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El emental inicroanah;sis : CHNSd theory 53.27 639
11.83 6.77 14.98 9% experinggt 53.51 6.40 11.82 6.71
15.16 Exanple 19 :

N- Cycl opr opyl - 4-[ 6- (4-i sopropyl pi perazin-1-yl)pyridin-3
Exgm&bdﬁzehMetBle-tpl{lS}[mtp'iﬂeridinhygirsﬁﬁiﬂoﬁyi)ﬁﬁeﬁtl@@riﬁiﬁ-z-yl}-

N- Cycl opr opyl - 4-i gdobenzenesul phonam de 10 I déenti cal

pr ocedur ep'g agineglihydrochlogids| ¢ 1, pbut the norpholine is

repl aced by cycl o- propylamne. Step B :

N- Cycl opropyl -4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an
Thez pyaduct toénStepeBubpibnamide ideeddaatvipr deedonpotal Sbephed in
P S Rudidh esifiosifeibeduc g Bptehampte 1 1

Cycl opr | -4-16-(4-isopropyl pi perazin-|-yl)pyridin-3
M@@ﬁgézﬁz% honamni de di hydrochl ori de I denti cal
EIBhLOSEOMISodBnSiep C of Exanple 1, starting fromthe

conpound obtained in Step B. Mlting point : 269C -27-

El emental mcroanal@sis GIHN & ClL % thegyy 53. 27

6.39 11,83 6.77 14.98 % _experinent 53.22 6.44 11.66

8 £ 1}@, ééw@kanm 253.2?@ 835" PT1 s8N 77 T 0

N- (t enteButivblr 4- [58-5G4- 1 £59pr opykpi p zins}5yl)pyridin-

3-yl Jbegrylcgene- sul Egoj(riam%g@di %g? oc%lr%}ri d]e}'g{ep A :

N-(tert-Butyl)-4-iodobenzenesul phonam de

Example 19 : N-Cyclopropyl—4—[6-(4—isopropylpiperazin-l-yl)pyridin-3-yl]benzene—
sulphonamide dihydrochloride

Step A : N-Cyclopropyl-4-iodobenzenesulphonamide

Identical procedure to Step A of Example 1, but the morpholine is replaced by cyclo-

propylamine.

Step B : N—Cyclopropyl-4-(4,4,5,5—tetramethyl-1,3,2-di0xaborolan-2-yl)-

benzenesulphonamide

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Melting point : 99°C

Step C : N—Cyclopropyl—4-[6-(4-isopropylpiperazin—]-yl)pyridin-3—yl]benzene-
sulphonamide dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.

Melting point : 269°C
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5 ldentical procedure to Step A of Exanple 1, but the
mor pholine is replaced by tokrt-butyl- amne. Melting
point : 121 C Step B
N-(tert-Butyl)-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol a
Elem@nyl noemaeneis :sul phonam de 10 | dentical procedure to
Step B of Exanple 9, starting fromthe product obtained
in Step A, Step cC¢ H N S Cl
N-(tert %Oyj,)%-[ -A74- | r opylepi p in ') pyri din-
3-lebé‘0r'12ene- sul gﬁﬁ?gam%?)di %é?oc%lr%fi d{;}'?%enti cal
pr océdurpetimeBt ep 58 28f Exatpl é1.h6 steatit i ngr.§8 om t he
conmpound obtained in Step B. Melting point : 215-230C
15 Elemental mcroanalysis : CHNSd theory 53.98
7.00 11.45 6.55 14.48 9% experiment 54.19 7.05 11.16
5.25 14.52 -28- Exanple 21 :

Emlu{lja}_ﬁ 6 liY-ﬂtertslbﬁwll)_y‘l- tﬁ-@eiﬁapiupy:]rl)ipél}lgmlr -ﬁl)pyﬂdgﬂ-i}-pnbélyde}] e-

sul phony [ phol 1 n, [ ro ori ae e proauct

obt ai ned S?'}Pq%flgﬂ"@ %’?’y%&%&ré‘fel is reacted with the
conpound obtained in Preparation 7, under the
conditions described in Step C of Exanple 1. 5 Melting
poStep A : 1% ver--Butghehiodobenizencampligsingde H N S C1 %
theory 53.76 6.65 10.90 6.24 13.11 9% experinent 54.14
6.57 10.74 6.06 13.04 Exanple 22

Idemibsllq?nﬁmwi 1;& §tbdA 6f Exarhislon! opythenRep@AInB4 raplaeBy bl diAbutyl-
-3-yl ] phenyl } -

e

amine.

Melting point : 121°C

Step B : N-(tert-Butyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzene-

sulphonamide

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Step C : N-(fert-Butyl)-4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]|benzene-

sulphonamide dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.

Melting point : 215-230°C

Elemental microanalysis :

C H N S Cl
%, theory 5398 700 1145 6.55 1448
%, experiment 3419 705 1116 525 14.52
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sul phonyl ) pi perazine trihydrochloride Step A :
1-[ (4-1odophenyl ) sul phonyl ] - 4zi sopropyl pi perazi ne 10
I dentical procedure to Step of Exanpl e 1, but the
nor pholine is replaced by 1-isopropyl- piperazine.
Exbhpled : pt-)({ﬂt[6 (4 IS&ﬁtﬁp@lﬁerzm 1-yl)pyr1dm-3—ylslphen l}sulphonyl?
1- Isoproqx 5-tetranet hyl - gloxaboro
an-2-yl)- PfgﬂnﬁﬁeﬁvPPﬂﬁperaZ|ne 15 ldentica
procedure to Step B of Exanple 9, starting fromthe
product obtained in Step A. Step C
Thte- prodipt obtained-i6{ Step B ¢AEkanje dpig| rpidpal aithnhé cothp@d eHfined in

h sul hony pl per |netr|hydrochlor|de
Prf‘%aé%f‘%" Y % ger%f&% d%%“él;?e‘g rbgteIEQ AHpi@mple bt ar t i ng
fromthe product obtalned in Step B. Mlting point :
44@%@@2_29 P S%&fenental microanalysis CHN S C %
lg&ggggmnégxg§h§m94 12.05 5.52 18.3 % experinent 51.35
11777 5735 18.5 Exanple 23

4.[6 (4-1sopropyl pi@erazim- I-yMprrigin 3-yl ] benzenesu
phonamj, di hydraochl ori de Ste

4- Iodoﬁgﬂ?@ﬁésulpﬁéﬁ§n1d%-% IégﬂQlcéPMbrobéﬂhre to Step

A of ExapBlifek, b%z&zhemph ke epjagpd by

amoni a ggé’ “ Mel ting poilnt :% Z@C gfog[o B}f&[P

4-(4,4,5,5-Tetranmet hyl -1, 3, 2- di oxabor ol an- 2-yl ) benzenes

ul phon am de |Identical procedure to Step B of Exanple

9, starting fromthe product obtained in Step A. Step
Example 22 : 1-Isopropyl-4-({4-[6-(4- I -1- - -

4-16- (4- Isop?or?yl pl(r{Je#agl lnSOI.)Lm)})y pﬁ??mé'unn é/l)f}?’?glenn%grlg ?yl}

phonami déu Iphonyl)piperazine trihydrochloride

Step A : 1-[(4-Iodophenyl)sulphonyl]-4-isopropylpiperazine

Identical procedure to Step A of Example 1, but the morpholine is replaced by 1-isopropyl-

piperazine.

Melting point : 139°C

Step B : 1-Isopropyl-4-{ [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
phenyl]sulphonyl}piperazine

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Step C : 1-Isopropyl-4-({4-[6—(4—isopropylpiperazin—l-yl)pyridin-3-yl]-
phenyl}sulphonyl)piperazine trihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.

Melting point : 290°C
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10 di hydrochl ori de Identical procedure to Step C of
Exanple 1, starting fromt h@?_%r_oduct obtained in Step
B. Melting point : 297-301 El emental m croanal ysi s
: CHNSC 9% theory 49.88 6.05 12.93 7.4 16.36 %
Elexpeni menbara@sB5 621 12.58 7.39 16.46 -30- Exanple 24 :
4- ({4-16-(4-1sopropyl pi perazin-1-yl)pyridin-3-yl } phenyl
}sul phonyl ) thiomorphol i Hé ]j -dY oxi deb di hy&¥ ochl ori de
To a sygpehs)on of f thespr t tained in
Exanpl gégo (0.76 r%??%lo) n?%pa Ifﬁ@it u?g}%f g%'rﬁal of
acet dheexgadme ni 15/05 wal.g89 therg aressaddgd. 266 ng of
4- 5 met hyhnorpholine N-oxide (2.27 mmmol) and 34 | of a
2.5 %solution of osmumtetroxide in tent-butanol.
After stirring for 16 hours at anbient tenperature, the
reaction mxture is treated with a saturated sodi um
Exgimaple 28 : t4e| adcl sopropydmigexaziniy-ghpgeidin aybibeazeh esphién anide
The m'xtu.ﬁeg'#s ﬁf(t{ga‘:t ed with CH2Cl 2, and the organic
phases ar@™Ytio6y' o6& Myso4 and  evaporat ed under
reduced pressure. The residue is treated with
net hanolic HCl to yield, 10 after filtration, the
ti Step Hrddlagdoberzenpsulpomamiflea white solid. Melting
point : 278-280C Elenental microanalysis : CHNSC{
% theory 47.91 5.85 10.16 11.63 12.86 % experinent
IdetBica procedBreld SBP A df Bxdandge DHubsRMMBh@lMme'is replaced by ammonia gas.
| - Et hyl - 4- ({4-16- (4-isopropyl pi perazin-1-yl)pyridin-3-y
Mélliphpoiyt } #7330l phonyl ) pi perazine trihydrochl oride

Step B : 4-(4,4,5,5—Tetramethyl—1,3,2—di0xab0rolan-2-yl)benzenesulph0namide

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Step C : 4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]benzenesulphonamide
dihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.

Melting point : 297-301° C

Elemental microanalysis :

C H N S Cl
%, theory 49.88 6.05 1293 7.4 16.36
%, experiment 50.05 621 1258 739 1646
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15 Step A :
1-1(4- 1 odophenyl) sul phonyl | - 4pet hyl pi perazi ne | dentica
procedure to Step A of Exanple 1, but the norpholine is
repl aced by 1-ethyl- piperazine. Melting point : 148C
Eﬁlmmmtal4-h{i4€[6€(&dad)m$byl;ffpdﬂaﬂn8—yl)p)‘)/ﬁdihm:‘»?l]yhé’né'-lﬁﬂl;ﬂloﬁ}l)-
7.37 8.43 33.37. % experinment 37. 74 4.50 7.16 8..22
31.85 - Jth'om(gtpgﬁllge 1,1-dioxide dihydrochloride
1-Ethyl -4-{f4-(4,4,5,5-tetranmet hyl -1, 3, 2- di oxabor ol an-2
-yl') phenyl ] - sul phonyl } pi perazi ne |dentical procedure
Tq 6 BerqusBnoff £Xamy ef te prodndti sigaifiedim Fhrempteotig0.76 mmol) in a

i ' A S C
ml%?%?a Ih(g}f g 4}_11? {gsfff [%eqfnhe_ @é;f?op‘iﬂ ]ol'gi%ater there are added 266 mg of 4-

m&h@A#iotplaivit NYKidei N2 Bnthd IPRENYA J F 2 2.5 % sol_utimf of osmium tetroxide
su@ghonyl)plpera2|netrlhydrochlorlde | denti ca

in pergeuduele After stiwmedoof 6 Brarspit embjens teampdratgref themebdi@n mixture is

tre%regqngigli % Sgt‘}h%ge;]cg gorﬁfé‘P“Q ﬁsﬁ&&?ﬁq aﬁyglolé%) rggd# l%l ]?3}%%6514%&081&‘[6 solution.

THe. nifxtilr2 .i3bxtbackd dfh (81,C, 28X PR bidBRE pRBsed Irder A-Jer%gSOL; and
5.26 18.76 Exanple 26 : ) ]

evgpctr{.tgd [”Bd‘frﬂeﬂ%‘%ﬁﬁr}ﬁ%ﬁpfﬁ- afé)p desidud isytreptedr widh me@hanblip AEGlytb yield,

fes HlRR - ' i1 -~ OX] di hydr ochl ori de
? To a sgﬁ%b%8298¥BQQ§HE$9@$$&E?eﬁnfa9@§ mol) in 8 mM of
ter the dded 424 ng of the product of Exanple
Mdlgn o oi A 258 ion nmixture is stirred for 1 hour at
Elanbitehhicrdogapeisat ure. The mixture is extracted with
CHzCl 7, and the organi c phases are dried over
C H N S Cl
%, theory 47.91 585 1016 11.63 12.86

%, experiment 48.57  5.68 10.08 11.73 13.58

Example 25 : 1-Ethyl-4-({4-[6~(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}-
sulphonyl)piperazine trihydrochloride

Step A : 1-[(4-Iodophenyl)sulphonyl]-4-ethylpiperazine

Identical procedure to Step A of Example 1, but the morpholine is replaced by 1-ethyl-

piperazine.

Melting point : 148°C

FElemental microanalysis :

C H N S 1
%, theory 37.90 451 737 843  33.37
%, experiment  37.74  4.50 716  8.22 31.85
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My504. After evaporation under reduced pressure, the
residue is treated with nethanolic 15 HCl to yield,
after filtration, the title product in the formof a
white solid. Melting point : 265C El enental
m StemBal L/-E'tlsyl:—4-ﬂ4l'd4m,ﬁ@traﬂ@th&rh@,@,ﬁ%dﬂﬁa@@ro@:gl‘l}é@ ﬁé"%]_
12.06 12.66 =% experinent 49.91 6.14 10.03 11.9 P2
-32- Exansbql%hwl}tpxperazme
1-{5-[4- (Aziridin-1-yl sul phonyl ) phenyl ] pyri din-2-yl}-4-
i sopropyl piperazine dihydrochloride Step A : _
ldgnticglgrogrdomyto-Se B 4f Enaopib onytan)is g iphomy bloah@ebadidasn Step A.
I dentical procedure to Step A of Exanple 1, but the
nor pholine is replaced by 1-cyclo- 5 propyl pi perazine.
'\/El 1 . 3 A 9. (pl: e o 1L .y
O 1 G P P peraginstyvricin 3yl mhemply
ol an- 2- yIspplpmahpipksadipé tiilyydirpilpleridzi ne i denti cal
procedure to Step B of Exanple 9, starting fromthe
product obtained in Step A. 10 Step C:
IdénticsiqRé @aMtet8-StdpC bBEL ] | R d- tidin
- 3-y|qf]iphenyl }- éspﬂ(ljphonﬁ?ﬂ)l%?%gr%gﬂz{% ﬁgﬂte[p?ﬁ;?glr%c i%‘ir%. élnegeep B.

MeBRPHOMA) 2iypcedure to Step C of Exanple 1, starting
fromthe product obtained in Step B. Melting point :

Elgmeymuiphienmmndisism cr oanal ysis CHN S CL /n, theory '
55.34 6.87 12.91 5.91 13.07 00Q/a, experinent 55.22
7.01 12.52 5.99 12.@8 A N S e

%, theory 50.84 6.75 1235 566 18.76
%, experiment 30.33 653 11.84 526 1876

Example 26 : 4-({4—[6—(4-Isopropylpiperazin—l—yl)pyridin-3-yl]phenyl}sulphonyl)-

thiomorpholine 1-oxide dihydrochloride

To a solution of 183 ml of NalO4 (0.86 mmol) in 8 ml of water there are added 424 mg of
the product of Example 10, and the reaction mixture is stirred for 1 hour at ambient
temperature. The mixture is extracted with CH,Cl,, and the organic phases are dried over

MgSO,. After evaporation under reduced pressure, the residue is treated with methanolic

HCl to yield, after filtration, the title product in the form of a white solid.

Melting point : 265°C

Elemental microanalysis -

C H N S Cl
%, theory 49.68 6.04 10.53 12.06 12.66
%, experiment 4991  6.14 10.03 11.95 1239
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15 Exanpl e 28

1-I'sopropyl - 4-(5-{4-[(2-met hyhpyrrolidin-1-yl)sul phonyl

] phenyl } - pyridi n-2-yl) pi perazi ne di hydrochl oride Step

A : 1-[(4-1odophenyl ) sul phonyl ] -2-net hyl pyrrolidine

Exateplei2Gal 1-{f- ple@mmanuoylsmppom)phe@qmidﬁl 3.y d)bmsobhﬁ)yl-

nor pholine is repl.aced by nethyl pyrrolidine. 2

Mel ti ng pYP§azine dgydgachloride,; B : _

{4-[(2-Met hyl pyrrolidin-1- yI)suIphonyl]phenyl}boron iC

aci d I dentical procedure to Step B of Exanple 1, _

st &ten Ag FCyohophepybdeiddridd ophtmylysadpliony§paferizine Mel ti ng

point : 125-128C Step C : 1-lsopropyl-4-(5-{4-[(2-m

ethyl pyrrolidin-I-yl)sul phonyl]phenyl}- 5
Ideticariprocettuyd %FB‘[@;?AQ%"H?(%HQ'IJW %P&'@' 1ﬂeq§fé§ﬂa%91i By, I-cyclo-

procedure to Step C of Exanple 1, ting
PreRyepineeziopt ai ned in Step A Nbltlng p0|nt : 208-213C

El emental microanalysis : CHN S CL theory 55.08 6.83
Malting poigt 3694, 14 experiment 55.27 6.77 10.95 6. 27

14. 47 Exanple 29 :

1 | sopropyl - 4-{5-[4-(pi perazi n-1-yl sul phonyl ) phenyl ] pyr

t _t_f@pélj)('l}-(‘jyél@pﬁiﬂ%@ g L8455 &Y&%‘P&H&l"f 5% dl%:ﬁ%réan-}yl)-

ert-

4-1(4-i oddﬂmmﬂbqbbbpﬁmpbl]qzlmer azi ne-| - car boxyl at e
I dentical procedure to Step A of Exanple 1, but the

nor pholine is replaced by tent-butyl

Idgtipsipaddeterelto SRPIDEHEAIIe SRtk from the product oli)tawed i %te A.
(4-{[ 4- (tert-ButoxycarbonyI)p|pera2|n 1-yl] ony

enyl )borouic 15 acid
Step C : 1-Isopropyl-4—({4—[6—(4—isopropylpiperazin-l—yl)pyridin-3-yl]phenyl}-
sulphonyl)piperazine trihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.

Melting point : 149°C

FElemental microanalysis :

C H N S Cl
%, theory 5534 687 1291 591 13.07
%, experiment 55.22  7.01 1252 599 1298

Example 28 : 1-Isopropyl—4—(5-{4-[(Z-methylpyrrolidin-l-yl)sulphonyl]phenyl}—
pyridin-2-yl)piperazine dihydrochloride

Step A : 1-[(4-Iodophenyl)sulphonyl]-2-methylpyrrolidine

Identical procedure to Step A of Example 1, but the morpholine is replaced by 2-methyl-

pyrrolidine.

Melting point : 76°C
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| dentical procedure to Step B of Exanple 1, starting
fromthe product obtained in3tep A Step C
tert-Butyl _ _ o

4- ({4-[6-(4-isopropyl pi perazi n-1-yl ) pyridin-3-yl]phenyl

Stap gho ([ (2 VI pey i neidin-1cAdpldBAphbsEMdrealc acid
Lrocedure to Step C of Exanple 1, starting fromthe

product obtained in Step AL 20 Melting point : 194C
Idegtdcal Stoegrdule to Step B of Example 1 , starting from the product obtained in Step A.

1- I sopropyl -4-{5-[4- (plpera2|n I-yIsquhonyI)phenyIprr
Melimg-p2ing|: Y 2502p8¢ azi ne trihydrocliloride Deprotection

is carried out in a 1/1 mxture of di oxane and

nmet hanolic HO. Melting point . 265-273C 5 El enent al

[ t heory .49, 03 636 _12. 99
5. SEEEE LY RopyEt - Mo Shem oty Wisulphsnapheny-
Exanpl e S@yrldm-Z-yl)plperazmq dihydrochloride _ o
1- Cycl ohexyl - 4- ({4-[ 6- (4-i sopropyl pi perazi n-1-yl)pyrid
n- 3-yl ] phenyl } - sul phonyl ) pi perazi ne di hydrochl ori de
Id8ttes! procedure to Step C of Example 1 , starting from the product obtained in Step A.
1 Cyclohexyl 4-1 (4- |odopI|enyI)squhony Jpi per azi ne

Hieppooal 2ps-0cedure to Step A of Exanple I, but the
nDrphollne IS replaced by 1-cyclo- 10 hexylplpera2|ne.
éﬁ%ﬁ%ﬂh@ﬂbﬁlﬁbﬁﬁ '174-177C Elenental m croanalysis : CH

NSI % theory 44 25 5.34 38,29.2 ; %
experinment 44.16 5. 3% 29 O?g %
%, theory 55.08 6.83 1].]7 6.39 14.14

%, experiment 3527 677 1095 627 14.47

Example 29 : 1—Isopr0pyl—4-{5-[4-(piperazin—1-ylsulphonyl)phenyl]pyridin-Z-yl}-

piperazine trihydrochloride

Step A : tert-Butyl 4—[(4-iodophenyl)sulphonyl]piperazine—l-carboxylate

Identical procedure to Step A of Example 1, but the morpholine is replaced by zert-butyl

piperazine-1-carboxylate.

Step B : (4-{ [4-(tert—Butoxycarbonyl)piperazin-l-yl]sulphonyl}phenyl)boronic

acid
Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Step C : tert-Butyl 4—({4—[6-(4—isopr0pylpiperazin—l-yl)pyridin-3—yl]pheny]}-

sulphonyl)piperazine-1-carboxylate

Identical procedure to Step C of Example 1, starting from the product obtained in Step A.
Melting point : 194°C
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Step B : 1-Cycl ohexyl-4-([4-(4,4,5,5-tetr

anmet hyl -1, 3, 2- di oxabor ol ari_»3-yl ) -

phenyl Jsul phonyl } pi perazine 15 ldentical procedure to

Step B of Exanple 9, starting fromthe product obtained

i n SgtreP :Al-Isspeppyd-4-{5-[4-(piperazin-1-ylsulphonyl)phenyl] pyridin-2-yI}-

| - Cycl ohexyl -4- ({4-[6-(4-isopropyl pi perazin- f—y?l) pyri di

n-3-yl J- lﬂﬁ%‘iﬂﬂ'}%!*‘ﬁﬂlﬁ?ﬁ‘l“)rﬂi‘f‘per azi ne di hydrochl ori de

I dentical procedure to Step C of Exanple 1, starting

fromthe product obtained in Step B. -35- Meltin point
Deproizgiq?gs cariet entintaal /1 migstuoaofliysing and GdthaNoBe BCI.

theory 57.52 7.41 11.98 5.48 12.13 91 , experinment
MB@nf hoiht 3261273% 5. 2 12. 86 Exanple 31 :

l] -({4:-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-yl]phenyl
Llement @analisisser i di n- 4- one di hydrochloride 5 Step A

8-[ (4-1odophenyl ) sufphonyj,] -1, A}Vdi OX 8¢ 8-azaspiro[ 4. 5] de

cane ldentical procedure to Step A of Exa e 1, but

t he nofphkdane is 49 aceds by 712.94- disoxa- 879,73

azaspj,rof 4.5]decane. Melting point : 166-169C Step B

[ 4- (1242 3%Eg- az"?sﬁp?i r o%-ﬁ? 5] dé808- y§-2ul pAdAY1 ) phenyl ] b

oronic acid 10 Identical procedure to Step B of

Exanple 1, starting fromthe product obtained in Step

A Melting point : 146-148C Step C :

8- ({4-[6-(4-1sppr [ azin-1-yl ridin-3-yl]phenyl
EXnhig a8 2 BB BT o apiet B e v B ridgheny -

pr ocedur gulghonlyBpigerMinEdMyRlGehiorigd arting fromthe

product obtained in Step B. 15 Meltin2 point:215C

Step A : 1-Cyclohexyl-4-[(4-iodophenyl)sulphonyl]piperazine

Identical procedure to Step A of Example 1, but the morpholine is replaced by 1-cyclo-

hexylpiperazine.

Melting point : 174-177°C

Elemental microanalysis :

C H N S 7
%, theory 4425 534 6.45 7.38 2922
%, experiment 44.16  5.33 6.37 7.00  29.07

Step B : 1-Cyclohexyl-4-{ [4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
phenyl]sulphonyl}piperazine

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Step C : 1-Cyclohexyl-4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-ylj-
phenyl}sulphonyl)piperazine dihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.



El enental microanalysis CHN S theory 61.70 7.04

11.51 6.59 00/u, experinent £1.28 7.05 11.54 658 - 36-

Step D :

| -({4-[6-(4-1sopropyl pi perazin-1-yl)pyridin-3-yl] phenyl
Mekimgploony 2 638peE i di n- 4- one di hydrochl oride A
pEuspensi on of 400 ng of the product obtained in Step C
—{%—E%—ﬁ#%@%iLﬁlE m of INHC is stirred for 1 hour at

80C. After neutraligationgof thg reaction mxture using

10 % 5 NaHCO3, the precipitate is filtered off, washed
W th wabeheamd drisdi2 Théawhi t/é.980l i 48 s sgspended in

et han and. di ssol by di ng net hanolic HCl. The
solut?baqwg”%vgpor%ﬁgb '39drf%€§s and t hé2S6si due is

taken up in an ethanol/ethyl ether mxture to yield the
expected product after filtration. Mlting point
>260C 10 Elenmental mcroanalysis CHN S Cl 00/ a,

10. 87 22 13,7 54. 25
_%"ﬂgﬂésgﬁ?@'[g'l(a%0B{gpgpgpﬁﬂaéi}l&ygpyreu)i(m%—lyﬁglq(tanyl}sulphonyl)—
1- 1 sopr opiperddin>4-bate HfRarBsHY@y T r ol i di n-1-yl ) sul phonyl

] phenyl } - pyridi n-2-yl) pi perazi ne di hydrochl ori de,
enantionmer 1 The 2 enantionmers of the conpound

ar S Re | QIR ok byl o Bt ol Fesmpian

AD colunn using a mxture of 15
itrile/diethylam ne 150/850/1 as el uant.

ceto
1R SR e it ehepyorphelinere e by | d-dovacs.
az B RNIIdE&nklCl . Enanti oner :

Melting point : 166-169°C
Step B : [4-(1,4—Dioxa-8-azaspir0[4.5]dec-8-ylsulphonyl)phenyl]boronic acid

Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Melting point : 146-148°C

Step C : 8-({4-[6—(4-Isopropylpiperazin-l-yl)pyridin—3—yl]phenyl}sulphonyl)—l,4-

dioxa-8-azaspiro[4.5]decane

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.

Melting point : 215°C

Elemental microanalysis :

C H N A
%, theory 61.70 7.04 11.51 6.59
%, experiment 61.28 7.05 11.54 6.58
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Melting point : 243-247C Elenmental mcroanalysis : CH
NS d theory 55.08 6.83 11437 639 14.14 %

experiment 55.31 6.84 10.96 6.37 14.58 -37- Exanple 33

1- I sopropyl -4- (5-{4-[(2- et hyl pyrrolidin-I-yl)sul phonyl

| piSdery D}: ByiH 6 (H-1Reoppippperazinreylp widincshi] phém@sulphonyl)-
enantioner, 2 . The 2 enantionmers of the conpound
described”Pﬁ”é&%ﬁﬁP%dﬂgd(?ﬂ”?%%eforn1of the free base)

are separated by chiral chromatography on a Chiral pak

AD colum, using a mxture of 5
A gatpeasion paded maiafithd pbdie tobyairad in Stdh50/(@B8D himel3 ire warl.IN HCI

s TR ST LR LA e By LR, MR
Nﬂ@@ﬁﬁh@bré&;ﬁfa&ﬁfgaﬂﬁ&&g off, Gakheld \%tﬂwate%anh'hgf_%%ﬂﬁ \»}%gte solid is

683 11.17 6.39 14. 1, experinent 55.41
sugpepdqdyinggtharpl Exd Apppadv@uby adding methanolic HCI. The solution is evaporated

= [.6(4-1 ropyl pi perazin-1-yl i di n-3-vyljphenyl|
o Fbi el Fe LR SR ST Ja bbby’ obes g lings Sicia e
expearg product after filtration. . ,
2-[ (4-1 odophenyl ) sul phonyl ] - 5- net hyl - 2, 5-di azabi cycl o[ 2
Mel2nd pbhiepsageed dentical procedure to Step A of Exanple
1, but the norpholine is replaced by 2-nethyl-
Elomgue) migeasinglyeiss[ 2. 2. 1] hept ane. 15 Mel ti nE poi nt

149- 152C Step B
2-thhy|-5-{[4-(4,4?5,5-#%tran€{hyl-fZB,Z-QYoxaborolan-

2-yl) phemtoly 5359 626 1087 622 13.75
%, experiment 3425 6.25 1084 6.51 13.48

Example 32 : 1-Isopr0pyl-4-(5-{4—[(2-methylpyrrolidin-1-yl)sulphonyl]phenyl}-

pyridin-2-yl)piperazine dihydrochloride, enantiomer 1

The 2 enantiomers of the compound described in Example 28 (in the form of the free base)
are separated by chiral chromatography on a Chiralpak AD column, using a mixture of
methanol/acetonitrile/diethylamine 150/850/1 as eluant. The hydrochlorides are obtained

by treatment with methanolic HCL.

Enantiomer 1 :

Melting point : 243-247°C

Elemental microanalysis :

C H N S Cl
%, theory 55.08 683 1117 639 14.14
%, experiment 3531 684 1096 637 14.58
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sul phonyl } - 2, 5-di azabi cycl o 2. 2. 1] hept ane |denti cal

procedure to Step B of Exarrplg , Starting fromthe

product obtained in Step A 8- Step C:

2-({4-[6-(4-1sopropyl pi perazi n-1-yl ) pyridin-3-yl]phenyl

Exablo[30rmyl-JsopropmtlAy(5-(2- [§2-sia gy exotidal-2-yhsdibhe Ry iiteny1} -

i denti cal dul&gto Ste({) C of Exanple 1, starting

fromthe FBFF Ujgﬁgt'y PR hy@togblognde, mmony:r Roi nt

194-198C 5 Elenental niicroanaNsis : CHN S % theory

63.27 7.30 15.37 7.04 Yo, experinment 63.09 7.36 14.73
Tf@%e@ﬁmﬁ@ a@%he compound described 1 in Example 28 (in the form of the free base)

ar‘% s%éarzﬁ[ &rﬁfﬁﬁrﬁ%ﬁ:&ﬁ%aﬁg | nﬁip) %Qé:olurgn ytlls\gnghz? rrll%/llxture of
m&thilﬂd?ﬂé@@ﬂlrﬁé/ﬂ%y_rﬁnﬁeSI‘S@%@W Q@eﬁ%ntz‘gf%er]?/dm‘ch%pﬁ s are obtained

product obtained in Exanple . I of
bydtqatipent vtidemethapdicdiided 89 rrg of di met hyl am ne

hydrochloride (1.09 mmol), 153 | of 10 Et3N (1.09

mol ) and 323 pl of titaniun(lV) isopropoxide (1.08
Emmobher Af ter stirring for 16 hours at anbi ent

tenperature, 52 ng of NaCNBH4 (0.82 mmol) are added and
Mé&ltihg pbing: 24s240¥at i nued for 5 hours at anbient

tenperature. The reaction mxture is treated by
Elemenel migroasily8 % anmoni um hydr oxi de sol ution and the

m xture i s extracte vvltl}]CHZC . The rg%nl c phases

are dried over MpSOZ and, afte evapogratlo under

reduceds, phe@gsur e, sslng 1% 8Lsi dueyis gy i fjed, by
chrommt ography on a silica colum, eluting wth a 96/4

m xt UPeEBErimep Cl 3 M OH.0. Fhe {FilBydrbothl of4.88 i s
obtai ned by treating the base with nethanolic HCl to
yield, after filtration, the title product in the form
of a white solid. Melting point : 283-286C Elenental
m crognal ysi s : .
Example 34 : 2-(?4-?6-(4—Isopropylplperazin—l-yl)pyridin-3-yl]phenyl}sulphonyl)—S—

methyl-2,5-diazabicyclo[2.2.1]heptane

Step A : 2-[(4-Iodophenyl)sulphonyl]—5-methyl—Z,S-diazabicyclo[2.2.I]heptane

Identical procedure to Step A of Example 1, but the morpholine is replaced by 2-methyl-
2,5-diazabicyclo[2.2.1]heptane.

Melting point : 149-152°C

Step B : 2-Methyl-5-{[4-(4,4,S,S—tetramethyl-l,3,2-dioxaborolan—Z—yl)phenyl]—
sulphonyl}-2,5-diazabicyclo[2.2.1]heptane

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.



CHNSCL 9% theory 51.68 6.94 12.05 5.52 18.3 %
experinment 51.81 7.08 12.08 _4g81 17.86 -39- Exanple 36
| - clopentyl - 4- (5-{4-[(4- et hyl pi perazin-1-yl)sul phony
1] =}2—p§rﬁ6d(i4fistmp)ymxpemammgl)pynihmmthafyl}ialp‘ﬁtoapl)-s-
A tert-But . . .
4- ({4 6-T§{h€§'8r56%'§ﬁ?R)F%ﬁ"bléﬁa9Pﬂ!ti!'?/| ) pyri di n- 3-y1] phen
yl }- sul ph onyl)piperazin a- 1-carboxyl ate 5 The
product obtained in Step B of Exanple 29 is reacted
Idwlttqal PRecRBerrobiae Cottbxempde 1.ntartireamahé prodagt obtudexd it Secp B.
conditions described in Step C of Exanple 1. Meltin

Melgnapoingsl 9B308°(Fl emental mcroanalysis: CHNS %

theor 62.68.7.44 12.60 5.77 % experinent 62.56 7.46

Eler Yo ‘B

1- Cyclopentyl 4-{5-¢4- (piperazip- 1-ylsul phonyl ) phenyl ] p
yr|d|n 2- - 10 pi perazine Deprotection is carried out
ina 174 C&Yure ¢B- 40 oxase andl3iet Halol i c HCl. The

?:ase % ex{yenmel(z)lr me%j’% t r??(% me'}tl 7!’“ th 7160 76 NaHCCB. - Step

1- Cycl opentyl - 4- (5-{4-[ (4- et hyl pi perazi n-1-yl ) sul phony
|'] phenyl }- pyridin-2-yl)piperazine trihydrochloride 15
A suspension of 500 ng of the product obtained in Step

e 38, 08k 3 U Ala b DG RBI  hR hRB-

et hanol i&N—dhm&thﬂqhm&ﬁm4ghﬁmattrlﬁmir@ﬂlorhﬂﬁper ature.
138 nmy of NaCNBI3 (2.19 rmmol ), in several portions,
are then added to the reaction mxture and stirring is

ToCORshEHRsh $107426mP YN @bduct obtained in Example 32 (0.54 mmol) in 2 ml of
cthanol there are added 89 mg of dimethylamine hydrochloride (1.09 mmol), 153 ul of
Et;N (1.09 mmol) and 323 pl of titanium(IV) isopropoxide (1.08 mmol). After stirring for
16 hours at ambient temperature, 52 mg of NaCNBH, (0.82 mmol) are added and stirring
is continued for 5 hours at ambient temperature. The reaction mixture is treated by addition
of 28 % ammonium hydroxide solution and the mixture is extracted with CH,Cl,. The
organic phases are dried over MgSOy and, after evaporation under reduced pressure, the
residue is purified by chromatography on a silica column, eluting with a 96/4 mixture of
CH,;Cl,/MeOH. The trihydrochloride is obtained by treating the base with methanolic HC1

to yield, after filtration, the title product in the form of a white solid.

Melting point : 283-286°C

Elemental microanalysis :

C H N hY Cl
%, theory 51.68 6.94 12.05 5.52 18.3
%, experiment 51.81  7.08 12.08 481 17.86
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anbi ent tenperature. The reaction mxture is _ _
concentrated under reduced pr@ssure, the 20 residue is
taken up in IN HC] and the mixture is stirred for 30
mnutes at anbient tenperature. The mixture is then
Example36d ]aﬂ&/alopﬁetyw—(éddi-[(l‘fb‘nllelt\ll)ﬂbiiidrﬁini-lg_ﬂ)sumohyl] _p{ler;yl}_
recipitate.t.h orns i.s filter qQf f . e precipitate
!Os ref)su gh%'@?’?’ﬁp\ﬁﬁfifﬁ"éetﬂﬁwgrogﬂﬁ'de al ter adding
ethereal HCl, a solution is obtained which results in
crystallisation of the title product at anbient
t ereit At eit-Butybd-(iel6t-(4ney chwientylpipeB@i6 30 pridie atydJphenyl} -

' | XS o 1 Gs .S heory 51.86 6.61 12.09
5 EZ"?Q?’%%@WQ@#@# %%%ﬁ'?‘%‘fi’%?%‘?éas 11.96 5.33 18. 94
Ex le 37 :
I-?gp-EG-M-Is,oprop I piel%)erazi n-1-yl)pyridin-3-yl| _ '
TIW 3‘?‘} §BFﬂHr?éri9|S;tep éi HPramme 49 a3 redbted dritctie spmgeu Jitained in

[ . . bt.ai ned i n Exanpl e
PG " 1 pendifle ORI BEHE GO R (f%k-e added,
! a d-ons, 257 ng of NaBH4, and the reaction

Ml X”f_%gsﬁgf"'% rér)ed for 2 hours at anbient tenperature.
Elbheanl middodngh 48 M of water, the reaction mixture is

extracted with CH2Cl 2, and the organi ¢ phases are
conbi ned, dried ovef MyS@ and¥ evapoY at ed under

reduce ure. resjgdue ;hs,re- pended in _
et hano?{” g}%%%? I ter6gg5%10 %%j ‘f‘%éosolji's}c?si s dissolved in
net hanobperimdis, t 66580l uLé®ON 3 36vapgat ed to dryness
and the residue is triturated in ethyl ether to yield
the title product after filtration. Melting point :
. . c
égg@ ]Elég@ig@lggeﬂgygﬁ—g%rf?—l(yﬁ'e?azgl—'l_'—mLﬁ'pl%nyl)ﬁohelti)n?poyrr},din—Z-yl}—
. piperazine

Deprotection 1s carried out in a 1/1 mixture of dioxane and methanolic HCI. The base is re-

formed by treatment with 10 % NaHCO;.

Step C : 1-Cyclopentyl—4-(5-{4-[(4—methylpiperazin—1-yl)sulphonyl]phenyl}—
pyridin-2-yl)piperazine trihydrochloride

A suspension of 500 mg of the product obtained in Step B (1.10 mmol), 270 mg of sodium
acetate (3.29 mmol) and 66 mg of paraformaldehyde (2.19 mmol) in 10 ml of ethanol is
stirred overnight at ambient temperature. 138 mg of NaCNBH; (2.19 mmol), in several
portions, are then added to the reaction mixture and stirring is continued for 6 hours at
ambient temperature. The reaction mixture is concentrated under reduced pressure, the
residue is taken up in IN HCIl and the mixture is stirred for 30 minutes at ambient
temperature. The mixture is then rendered alkaline by adding IN NaOH and the white
precipitate that forms is filtered off. The precipitate is re-suspended in warm ethanol and,
after adding ethereal HC], a solution is obtained which results in crystallisation of the title

product at ambient temperature.
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% experinment 53.64 6.79 10.88 6.03 12. 63 Exanple 38 :
1- I sopropyl - 4- (5-{3- [ (4- et hyjppi perazi n-1-yl ) sul phonyl }
phenyl}pyrldln- 15 2-yl)pi perazine trihydrochl oride

_EéﬂﬁiBuLyﬁéiPégTBronDphenyI)sulphonyllplpera2|ne | -carb

| dentical procedure to Step A of Exanple 1,
£4§%5%4§§%ﬁ%%ﬂﬁﬁg’ne is replaced by tert-butyl
pi perazi ne-1| -carboxygl ate gnd the 4-ioglobenggnesul phony

chloride by 3-bronmobenzene- sul phonyl chloride. -41-
Step B% theory 51.86  6.61 1209 554 1837

yl | ph | '} ph
Gyl ) Bor BT E et 2 dent 1281 B ofedrt ¥ (o160 B of "

Exanple 1, starting fromthe product obtained in Step
A Nblting point : 225C 5 Step C: tert-Butyl
4- ({3-[6-(4-isopropyl pi perazi n-1-yl) pyridi n-3-yl ] phenyl

_ | j |, - . at e
R LR U T S
product giperidiaéd-ohdifiy@podBlorfleep D :
1-Isopropy]-4-{5-[3-(piperazin-I-yIsuIphonyl)phenyl]pyr
i din-2-yl}pi perazine ldentical procedure to Step B of

TEX @ﬂ%}JeﬁsﬁH of §t @6? kG rhEQD JoBEndA" ﬁ%‘inpqg 53 @ &g 1nmo§t1n B0 ml of
mqj[hqrg@ trasp 91]6-341(1@(5 -1 Beyofal -poetidng) i Toap af INaBH,y hid the pB@fyh Inixture

is g If%rg %’ ﬁal L#rg Caé dlm‘t%el{ g &t gtz Ilgzn gﬁ;ttt%gglﬁg{ggg(g%olr%?\gﬂpr, ]@e reaction
m]fxnﬂlmﬁ d’k@ra@tﬁa@ sugtCritidinadhd Bromhie Bhges all\ébéo'iﬂﬂ? dpghgci over MgSOs,

168C El enent al nlcroanaIyS|s CH
and gvapprged gndey rghiced presouwre 3T heO/@Slél)qal@ - mptan&(d 16Etlﬁn<114and filtered

oft Fhe0Rd £ 4ikd1vad in methanolic HCI, the solution is evaporated to dryness and the

residue is triturated in ethyl ether to yield the title product after filtration.

Melting point : 162°C

Elemental microanalysis :

C H N S Cl
%, theory 53.38 6.62 1083 6.2 13.7
%, experiment 3364 6.79 1088 6.03 12.63

Exampie 38 : 1-Isopropyl—4-(5—{3-[(4—methylpiperazin—1-yl)sulphonyl]phenyl}pyridin-

2-yDpiperazine trihydrochloride

Step A : tert-Butyl 4—[(3-bromophenyl)sulphonyl]piperazine-l—carboxylate

Identical procedure to Step A of Example 1, but the morpholine is replaced by zert-butyl

piperazine-1-carboxylate and the 4-10dobenzenesulphonyl chloride by 3-bromobenzene-

sulphonyl chloride.
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15 Exanpl e 39
1- (5-{4-[(4-Fl uoropiperidin-1;yl) sul phony!] phenyl } pyrid
in-2-yl)-4- |sopropylp|pera2|ne di hydrochl oride Step A
. 4-Fluoro-1-[(4-iodophenyl)sul phonyl ] pi peri di ne
| dediep &af (3{3f[éd@&Bﬁtd@cﬁlﬁﬁyﬂp@%r:@lﬂTWlﬁui]pho}ﬂﬂ}pBE}f‘yl)boromc
nmor phol i ne .i.s repl aced by 4-fluoro- piperidine.
Mel ting j8fiflt : 130-133 C -42- Step B :
{4- {(4 Fluoropiperidin 1-yl ) sul phonyl ] phenyl } boroni c
185 Iden(% Cﬁé %r reto Step B of Exanple 1,
Pé?*’tl PIRGC4 1R Piva Plgybtstarieg fom e eppdact obBtingd i@ Step A.

g5 {4-[ 4 Fluoroplperldln | -yl)sul phonyl ] phenyl } pyrid
&éﬂiélyﬂ¥ 237G opr opyl pi per azi ne di hydrochl oride 5
| denti cal procedure to Step C of Exanple 1, starting
fromthe product obtained in Step B. Nelting poi nt :
24 BPATC Ertelmm al({3¥] & (o BtpYigipéra&in-i M -
theony 53, 18 6.4 10, e ﬁbgrﬁg % eyp)gﬁqf&r%’ntgyéﬁh‘é'iyl}
6.4 10.6 B W%Pwr@'aﬁﬂr@rh@xylate
4- {4 [6 (4 Isopropylplpera2|n 1-yl)pyridin-3-yl]benzoyl
1aLRr P hol i hydrochlorlde 10 Step A :
THAL06 Eﬁﬁ €5 froffidhompitel . isteting Gam the productrobtaimedSh Spep B.
A of Exanpl e 16, but the pi peridine is replaced by
nor pholine. Step B :

[ 4-_8.@%25mlsﬂnFW{{ﬁ*{bQﬂWﬁlﬂhﬂFb}l&ﬂlﬂﬁfl@l)bﬁex@l]bﬂ‘ldm—Z-yl}plperazme
I dentical procedure to Step B of Exanple 1, start
fromthe conmpound obtained in Step A Nbltlng p0|nt
Idgnizd precegiueptoStep B of Example 37, starting from the product obtained in Step C.
4-{4-[6-(4- Isopropylplpera2|n 1-yl) pyridin-3-yl]benzoyl
} nor phol i ne
Step E : 1—Isopropyl—4—(5-{3-[(4—methylpiperazin—1-yl)sulphonyl]phenyl}pyridin-

2-yDpiperazine trihydrochloride
Identical procedure to Step C of Example 37, starting from the product obtained in Step D.

Melting point : 168°C

Elemental microanalysis :

C H N S )
%, theory 49.96 6.56 12.66 5.8 19.23
%, experiment 30.07 6.14 12.55 567 19.47

Example 39 : 1-(5-{4-[(4-Fluoropiperidin-1-yl)sulphonyl]phenyl}pyridin—z-yl)—4-
isopropylpiperazine dihydrochloride

Step A : 4-Fluoro-]-[(4—iodophenyl)sulphonyl]piperidine

Identical procedure to Step A of Example 1, but the morpholine is replaced by 4-fluoro-

piperidine.

Melting point : 130-133°C
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di hydrochl oride Identical procedure to Step C of

Exanpl e 1, starting fromthe gonmpound obtained in Step

B. -43- Melting point : 224C Elenmental microanalysis C

HNOCO /a, theoi y 59.1 6.9 11.99 15.17 4 experi nment

58.¥8p 8 9it-(4-FHuampigeridiartpyBsulighanyl]phenyl}boronic acid

1-1sopropyl-4-(5-{4-[(4- et hyl pi perazin-1-yl)carbonyl]p

henyl }pyri din- 2-yl)piperazinc trihydrochloride 5 Step
Idgntica) pragedusd éth8ier &30 Exqunriie hysitgpiipe frami the prodeetdbeahed in Step A.

procedure to Step A of Exanple 16, but the piperidine

is replaced by 1-nethyl- piperazine. Step B :

1- Mabpyl - ﬂ(5444@,mu5r@ib@.qamnﬁw§ﬂ1pﬂo®u§mgié@@§?§igl%§g.§-

-yl')benzoyl]- piperazine 10 Identical "pro

B of Exan§PRropylpipenazineglibydmorhlosdpr oduct obtai ned in

Step A Melting point : 92C Step C:

1-1sopropyl -4-(5-{4-[ (4- et hyl pi perazi n-1-y1)carbonyl]p
Idgatispl PW?‘%/U@? % étzpb ()f[[ﬁ?@el’p&l,m@rﬁllg' friywirtbe prlodnét@dtained in Step B.

I dentical procedure to Step C of Exanple 1, starling
Mektingppine - Eé@éid obtained in Step B. 15 Melting point

Ef;%?sp El emental mcroanalysis CHNOC 9% theory
—éﬁ—%—?—é@ﬂﬁg—@s. 7 YSB5 20.57 /o0, experinent 55.40 7.02 13.08
20.13 C H N S CI
%, theory 23.18 6.4 10.78 6.17 13.65
%, experiment 52.91 6.4 10.6 5.79 1346

Example 40 : 4-{4-[6-(4-Isopropylpiperazin-l-yl)pyridin-3-yl]benzoyl}morpholine
dihydrochloride

Step A : 4-(4-lodobenzoyl)morpholine
Identical procedure to Step A of Example 16, but the piperidine is replaced by morpholine.
Step B : [4-(Morpholin-4-ylcarbonyl)phenyl|boronic acid

Identical procedure to Step B of Example 1, starting from the compound obtained in Step A.

Melting point : 116°C

Step C : 4—{4-[6-(4—Isopropylpiperazin—l-yl)pyridin-3-yl]benzoyl}morpholine
dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.
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-44- Exanple 42 :
1- ({4-[6-(4-1sopropyl pi perazig-1-yl)pyridin-3-yl ] phenyl
} sul phonyl ) - N net hyl pi peri di n-4-am ne tri hydrochl ori de
| dentical procedure to Exanple 35, but the

Meitingphipt ad24f€ hydrochl oride is replaced by 2M

geLhyl am ne i n nmet hanol 5 Melting point : 284-288C
4@‘%%%!‘161 Rt ¥ 8analysis : CHNS CL % theory 50.84
6.75 12.35 5.66 18. @6 94y expeyi meni50. 87 6.81 12.13

5.23 1§,91 Exanple

(1S, 45)%dheeny | 6- (ﬁgfsopﬁtgpyl gl §8r aZ9-hZ 1- y1) pyridin-3-y

| ] phepy bperigbll: phomgles- 2- pxa- 5- gzabi gygh o[ 2. 2. 1] hept ane

di hydrochloride Step A :

(1S, 4S) - 5-[ (4-1 odophenyl ) sul phonyl | - 2- oxa- 5- azabi cycl o

2.2. 1] heptane 10 ldentical procedure to Step A of

Exanpl e 1, but the norpholinc is replaced by (1S, 4S)-2-
Exowaple 442z ablsop e pofl-2-@- {4} (i cav@piéphdin 19y IRQAIHS i

146 148C St op, s {(f-{]‘ 43?57}]5'Me LAt onyphsnylipyridin

] hept - 5- gﬁﬂ"ﬁﬁ%ﬂﬂ‘ﬁﬂ'@ﬁy?wo%@f oni ¢ aC| d 15 Identi cal

procedure to Step B of Exanple 1, starting fromthe

product obtained in Step A, Step C:

1- S%ep{ A - [1¢@-Yeduberoplyhet-natilnylpipglgAnd phonyl | phenyl }pyrid

in-2-yl)-4- isopropyl pi perazi ne di hydrochl ori de

I dentical procedure to Step C of Exanple 1, starling
Idértiean }irb@edilm%ﬁp bf Ekﬁ}ﬁﬂle' 1, %@ﬂe? Spenlgﬁle it Q%]Ec%ldnbgl I-methyl-

.238-242C - 45 - ement al - m cf oanal
piperazine.

Step B : l—Methyl—4-[4-(4,4,5,5—tetramethyl—l,3,2-dioxaborolan-Z—yl)benzoyl]—

piperazine

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.

Melting point : 92°C

Step C : l-Isopropyl-4-(5-{4-[(4-methy]piperazin—1-yl)carbonyl]phenyl}pyridin-
2-yl)piperazine trihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.

Melting point : 288°C

Elemental microanalysis :

C H N Cl
%, theory 35.76 7.02 13.55  20.57
%, experiment 55.40 7.02 13.08  20.13
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CHNSCOO 9% theory 53.59 6.26 10.87 622 13.75 %

experiment 53.36 6.34 10.62_3486 13. 80 Exanple 44

1- ({4-[6-(4-1sopropyl pi perazin-1|-yl)pyridin-3-yl}phenyl

}sul phonyl ) - piperidin-4-am ne trihydrochloride
Mau b{ﬂd@e(aas@mpyﬁmmm B’s‘ol)pjzmmm@uﬂha‘mmi;ﬂmvl)—N-

hydrochlorlg I.S rgﬁ] 5 Nbltlng poi nt :

293- 294C B EMR{peidig; '?'6‘é'ffa TS}EY%OGMQI'#FN sd %

theory 49.96 6.56 12.66 5.80 19.23 9% experinent 49.68

6 84 12.34 5.76 19.18 -46- PHARMACOLOG CAL STUDY OF

psiuze to FHEmpVERTIOh EXimhfakine IGeirethi@idel ieueplaced by
hi stam ne in the NVRI nouse The purpose of

21\?#6%};1{@(5@% eﬁl n}Was carried out in accordance wth

t he met ho L lor et al. (Biochem Phann., 1992, 44
Aﬂ%%@%3%§%72823§8 0 evaluate the ex vivo activity of the

Elom&0NRerslsaBkist:ne present invention as antagonists of
type H3 central histam ne receptors. That activity is

reveal ed by neasuri®g, afffer tméatner Cl

i ntrapg oneal |y t co ounds the centra
Ievels/g#tﬁﬁyneth ﬁ%stéﬂﬁ% ?%ﬁ?ch 7

et alygl dip&rifbn: hi S@@m nes. 81An 7ngLeases n Mﬂg cer ebr al
concentrations of NT-nethyl histam ne |nd|cates an

increase in the turn-over of histam ne by bl ockage of
the type H3 central histamne receptors. 10 NVRl nice

R )
carrier (sﬁﬁ)hilfhﬂig)-exaqlﬁzﬁWIWcl ﬁ]h&ﬁgnphﬂ{ &llt%ﬂlg al

treatnent, the animals are sacrif e|r
brains are renoved, frozen in liquid nltrogen, wei ghed

angtepoAr® QHLHSPQ[(Mo@oﬁNWS%IﬁByﬂQ o@?—agmgﬁﬁﬂb%ﬂheptane

products are centrifuged

Identical procedure to Step A of Example 1, but the morpholine is replaced by (15,4S5)-2-
oxa-5-azabicyclo[2.2.1]heptane.

Melting point : 146-148°C

Step B : {4-[(1S,4S)-2-Oxa-5-azabicyclo[2.2.1]hept-S—ylsulphonyl]phenyl}—

boronic acid
Identical procedure to Step B of Example 1, starting from the product obtained in Step A.

Step C : 1-(5-{4-[(4—Flu0ropiperidin-1-yl)sulphonyl]phenyl}pyridin-2-yl)—4—
isopropylpiperazine dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.

Melting point : 238-242°C



(15 000 g, 17 min, 4C). The supernatants are recovered
and divided into aliquots. The. 15 aliquots are frozen
in liquid nitrogen and stored at -80C until analysis.
Determ nation of the cerebral |evels of
Elpmreniel gt dangtvaizi-ne is carried out by

rad|0|nnnnologlcahf§ssayﬁ§RlA) S|ng n asi y kit. The
ti ssue | evels of = met hyl hi stam ne “are e Zressed in

49/ g ofs, iksh braiss.s9Thes gonpapisson qf> t hes eer ebr al
| evel s of NT-nethyl hi stam ne between animals treated
Wi t h ‘breeredaneiler (86t r ol¥) ahd620 dniaral $3.80eated with
compounds of the present invention is carried out by
single-factor variance analysis followed, if
necessary, by a conplenentary analysis (Dunnett's
Exla@ij1é 44 The({a.96.¢4 Ly SIS §
b0, (i o ol ALy FRA Rt SR shEnkRy)
capabl e @ﬁp*irmbne‘hemng: teihydgediderdde er ebr al
concentrations of NT-nethyl- histamne by 100 % 25 By
way of exanple, the conpounds of Exanples 1, 5 and 9,
Identipg] preaedvredo Sxawiplsd$, Wft theldimatylagniPOydradidotidres capiapedihg NHs.
of Exanple 21, administered at a dose of 3 ng/kg PO
Méltieg paise: 1%9%e2%4¥@ogenous cerebral concentrations of

EUNT- th.Ihis}anjne by 105 % 197 % -47- 121 % and 168
—J%#ngggé%?#@¥ﬁ§: These results denpnstrate that the
conpounds of the presentyinvention are powerful

ant agoni sts of type H3 central histam ne receptors.
EXAVPLE, BeonE| ect #8&fcephi oglfaphi c Sr&cor H. Zﬂgs on

freel, noyi.n rat uIt tar ts
chroﬁ?c ’""gn %??g mnt elé%% odééypla over t he

front al 5 and parletal cortex. Cortica

el ectroencephal ogram (EEG was recorded fromrats

pl aced inside cages in a sound attenuating room
Compounds and vehicle were adm nistered in a random
order at 10: 00 AMon the sane days with a m ninumof 3
days between each adm nistration, allow ng each rat to
serve as its own control. Absolute power of slow wave
delta band activity (1-4 Hz), that predom nates during
sl ow wave sl eep and di sappears 10 during wakef ul ness
and rapid eyes novenent sl|leep, was averaged over
successi ve periods
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of 30 mn. Over 30 mn, |Iow and high values of slow
wave delta power are signs afjgarousal and sl eep,
respectively. Results indicate that conpounds of the
present invention increase arousal (decrease of delta
band activity) for doses ranging between 0.3 to 3 ng/kg
| pEARM . OO R 7 ) O T

reduce sl ow wave delta power during 150 m nutes, a sign
of cortical activation and arousal. At a dose of 3

mg/ kg it is furthernore observed a significant delayed

e te : e first sl ve, sl ee i sode
E XA B I Y ebetal [ TN be B T SMBY mipuse
compound of Exanple | whereas in the control group
T et O iR e Bt Bl et s TS 0sH Pemethod of Taylor et
al P peieat. iNﬁnﬁ.@rl@?t,aﬂ,of%]lo%ﬂ,a@lt@télaﬁﬁf%hth%ogg gzivgidagvi?y of the

dose of 100 ngy of ) )
compppyls [f-thet presests rl@Wl!ﬁlp]'l peraEenists pf Jywerhideentdt yslaptienysceptors.
1o SERARPRY PP L AR S SRS e e

co@ipofdsHYIH @RI ABYHIE &f N™-HHe@Sfhistamine, which is a main metabolite of

D

invention or with- their carrier (20 ml/k-g%.-%ne }_f_oatiréafter the pharmacological ‘treatment,

the animals are sacrificed, and their, brains are, removed, frozen in liquid nitrogen,.weighed

RGN G108 3 31GThe FioRp ey s re centifuged
(15v0@&r gj 07 min, 4°C). The supernatants are recovered and divided into aliquots. The
aliquots are frozen in liquid nitrogen and stored at -80°C until analysis.

Determination of the cerebral levels of N*-methylhistamine is carried out by
radioimmunological assay (RIA) using an assay kit. The tissue levels of N
methylhistamine are expressed in pug/g of fresh brain. The comparison of the cerebral
levels of N'-methylhistamine between animals treated with the carrier (controls) and
animals treated with compounds of the present invention is carried out by single-factor

variance analysis followed, if necessary, by a complementary analysis (Dunneit's test).

The results show that, at doses of from 1 to 10 mg/kg PO, the compounds of the present
invention are capable of increasing endogenous cerebral concentrations of N'-methyl-

histamine by 100 %.

By way of example, the compounds of Examples 1, 5 and 9, administered at doses of
10 mg/kg PO, and the compound of Example 21, administered at a dose of 3 mg/kg PO,

increase the endogenous cerebral concentrations of N'-methylhistamine by 105 %, 197 %,
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5 Xrepresents a (O or SO2 group, Rl represents: -
an aryl group, - or a group_NWR3R4 wherein R3 and R4,
whi ch nay be the sane or different, each represent a
hydro en atomor a |inear or branched (G -C6) al kyl
124 %0 umd EO8 %0 r@@gctﬁ@})cy"ﬁlhasalrkguﬂts gteowmsioate ahat the compounds of the

whi ch t he
PTG perT i SO oL e . ey e e afeptors
together with the nitrogen atomcarrying them forma
5- to 8- nmenbered ring wherein one of the carbon atons

may be replaced by a nitrogen, oxygen or sul phur atom
M&&@ 'SBlentr@@remrabegraphicaecindingsharfesyly arivimeehtd 5
optionally being bridged by a |linear or branched

(G -C6)al kyl group and/or optionally being substituted
Adwt male Wistaroate Wede nbriooh!lp impliafteeé metht elgﬂmdB:SplaS@i &edrekk frontal

ed (C
ol e o SRR Sep Pt PO ERGR e eyied fomy rats placad
mshdleﬂ@@:s af a bowachedudtds: @@ﬁ]p@om@{iﬁ%l lvehlc?ea\;v%@%’ministered ina
dr ox ano, oxo, nitro and am no optionally
rorgips o1 £y

Bk P§ 09 /Meowithe gangrdays Witln@aninomulnr @g kiegs between each

ad I éﬁtﬁ og {iéwﬁ%? u(i? Sr)a to%‘rzeg\{?e srltg%?/%gp%&%)l:f&eg]arq@ﬂwegroé gﬁgw wave
deia band G&BAGS)ICY CHzQa{HﬁI/ br&d@ﬁnx@ésa&ﬁﬂghgﬁﬂwil‘r\*@"ﬁEﬁi Qnd Iaf%appears

al kyl noiety may be linear or bran
dugjpg &@5?%@&8% Huhrapid eyey moyeway stesanwas h@raﬁed ST mwecrsyivp periods

of BERAL W@er@gq% kﬂ' RUEI hi f Oﬁ’lﬁgs ?o%’%za glnal l%gﬁi‘t Slgnsgof arousal

substitute y one or re | Ical
angjsleepsespedtactyed from hal ogen, |inear or branched

Reé‘&%gﬁ?{%kg lais c%@&%&lﬁor @\rﬁ g]r;gsg{engw(vgntgg? %glyg;gé( %&ﬁ@l:s,@)rz(;iggrease of
dey B, achVity) Fo AR e AFInBR o(HRBE AR 103 ﬁlg%tﬂ’t ut ed

By way of Example, the compound of Example 1, administered at a dose of 0.3 mg/kg,
significantly reduce slow wave delta power during 150 minutes, a sign of cortical
activation and arousal. At a dose of 3 mg/kg it is furthermore observed a significant
delayed sleep latency : the first slow wave sleep episode occurs 73 + 5 minutes after the
administration of compound of Example 1 whereas in the control group, this first slow

wave sleep episode occurs at 45 + 5 minutes.

EXAMPLE C: Pharmaceutical composition

Preparation formula for 1000 tablets each containing a dose of 100 mg of

4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl} sulphonyl)-

morpholine dihydrochloride (Example 1).........coooviiire 100 g
HydroxXypropylcelluloSe. .......ouuiu e e 2g
Wheat Starch...... ..o 10g
LaCtOSE. ..o 100 g
Magnesium STEATALE. ...........uiueeini it e e e 3g



by one or nore linear or branched (C, -C6)al kyl groups),
their enantiomers and di astersgai soners, and al so
addition salts thereof with a pharmaceutically
acceptabl e acid or base. 2. Conpounds of formula (T),
according to claim1, wherein R3 and R4, together wth
the 10 nitrogen aton1carr§igﬁlh£en1 forma 5- to
8- menbered ring wherein on e carbon atoms nay be
repl aced by a nitrogen, oxygen or sul phur atomor by an
SO or S@2 group, the ring thereby defined optionally
bei ng bridged by an al kyl chain, their enantioners and
_di BLER FIEBL g, (0D al so addition salts thereof with
a pharnaceutica F "acceptabl e acid or base. 15 3.
Compounds of fornula (1), according to claim1, wherein
R, represents a norpholinyl, thionorpholinyl,
pi peri dyl, plperaz , 4- (aIkyI) azi nyl ,
pyrrolld 8% N—R,
2, 5- dlaz icy

. p, their
enantloners and dlastereo someys, and al so addi t({pn
salts thereof with a phar~--BMt|caIIy acceptable acid
or base. 20 4. Conpounds of Formula (1), according to
cWVAFRIM:, wherein X represents an SO2 group, their
enanti omers and di astereoi somers, and al so addition
salts thereof with a pharmaceutically acceptable acid
oK begsesent.a C@pewtygredp,fornul a (1), according to
claim1l, wherein R2 represents an isopropyl group
their enantiomers and di astereoi soners, and al so
aQddirtdrefengal ts thereof with a 25 pharnaceutlcally
acceptable acid or base. -50- 6. Conpound of formula
(1),- a@t@WU@ngpto claim1, whichis
4- ({4-
pi é{e‘r i fug,?\%gﬁ %ﬁﬁillgRg, PT%R@n\WI}:h may be the same or different, each
sul ph% }e)smr@ t dpPGh
addi ti o% sal t smtgﬁec{régggdtgm%t BP% ggga:rr dn(grcgﬁ@?}z:eg ﬁ;‘ Colalkyl group, a
accept@bt@acialiol graper alCsRhmyeloslihb(C t Ogalkylepaiadn wiich the

of Conﬁlg}w}xq(%ety 18 18éar11%rgrag1 l)léd, according to claim1,

or R; and Ry, together with the nitrogen atom carrying them, form a 5- to 8-

membered ring wherein one of the carbon atoms may be replaced by a nitrogen,
oxygen or sulphur atom or by an SO or SO, group, the ring thereby defined
optionally being bridged by a linear or branched (Cy-Cg)alkyl group and/or
optionally being substituted by one or more identical or different groups
selected from halogen, linear or branched (C-Ce)alkyl, (Cs-Cg)cycloalkyl,
linear or branched (C;-Cg)alkoxy, linear or branched (Ci-Ce)polyhaloalkyl,
carboxy, hydroxy, cyano, oxo, nitro and amino (optionally substituted by one or

more linear or branched (C;-Cg)alkyl groups),

R, represents a linear or branched (C;-Cg)alkyl group, a (C3-Cg)cycloalkyl group or a

(C3-Cg)eycloalkyl-(Ci-Ce)alkyl group wherein the alkyl molety may be linear or
branched,



5 characterised in that there is used, as starting
material, the conpound of famgula (I1) RX\ ORB (Il),
OR wherein RL and X are as defined for formula (1),
and R and R, which may be the same or different, each
réﬁﬁé@émﬂﬂaﬁhvdhﬁgen atomor a linear or branched
(Cl-C6)al kyl group or together forma |inear or
branched (G -C6)al kyl ene chain, 10 which is condensed,

| an bhe gﬂﬁ@&ﬁ&@lﬁl tigf gr@ﬁﬂ)s] '_E%S'IT(@ﬁhth}W' 4nld HpHeRYP fi4ed gl%fuf)s o%llonally

formula (111 wherein R2 1S as
f Bping §p lﬁe% py caf dJr Hagre rlé@ﬁ@sle‘m difigrant [zogen salt:a:tﬂd frofrohalogen,

y'hﬁéaq otrl'b?ﬁ:tgg&) ?éﬂréf)gﬁ%’ 9 qlrnrg}ajr 8 % éé%lb (d\%égaglf g%agdoé%ranched

5 cmv@@pmlgmbalkﬁpcartm)@ahymﬂxf/ esand, Ao ahd aRSRAL h&&iauy substituted
ere appropri ate into its isoners accordi ng

c BROBHET BergIinga s banch Celinnlled eraime), i s converted i f
deS|red into its addition salts wth a
pharnaceutically acceptabl e acid or base. 8.
PHRi’rrmmﬁllliDhIBm andnﬁiasﬂetdo&bﬁqemﬂm’fd S0 ad&itidf t 4aU€ thereof with a
redi ent ? npound accordlng to 20 any one of
%}fw&“‘r“t%l %aqcﬁpté‘B]ﬁﬁFWé%rl 8%-wi th one or nore inert,
non toxic, pharmaceutically acceptabl e excipients or
carvers. -51- 9. Pharmaceutical conpositions according

2. t eowpainds ®f foromiz (13 awgoxdmgatotcilatm 1 rv@reeﬁn @3tand K;Ofagetthﬂﬂwuh the
for use in

ordln to any on f cI ,
0 o RREL PO e e St Sal S éﬁj’o‘i‘ﬁgsWh‘?IFthé)fﬁi%carbon
C@tﬁh’fs&ha)h bstrgiThdid BEE R &eh; oxygen or sulphur atom or by an SO or SO,
group, the ring thereby defined optionally being bridged by an alkyl chain, their

enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

15 3. Compounds of formula (I), according to claim 1, wherein R, represents a morpholinyl,
thiomorpholinyl, piperidyl, piperazinyl, 4-(alkyl)piperazinyl, pyrrolidinyl, 2-(alkyl)-
2,5-diazabicyclo[2.2.1]heptanyl or 2-oxa-5-azabicyclo[2.2.1]heptanyl group, their
enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

20 4. Compounds of formula (I), according to claim 1, wherein X represents an SO, group,
their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

5. Compounds of formula (I), according to claim 1, wherein R, represents an isopropyl
group, their enantiomers and diastereoisomers, and also addition salts thereof with a

25 pharmaceutically acceptable acid or base.
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10. Pharmaceutical conpositions according to claim8,
conprising at |east one actiLgg- 5 ingredient according
to any one of claims 1 to 6, for use, as a nedi canent,
in the treatnment of cognitive deficiencies aSSOC|ated

- Wi-pmpewik o aﬂorratglei ﬂb anvdrding o oldur ddegedernatd-({d-[6-(4-isopropyl-

L L N L

Salcmiiit'i(ﬁﬂﬁlts Qi&édfwth @ﬂidﬁn@f@tttﬁﬁfy%h@ﬂ&ﬂl@ aSi @k B8se, 11
Phar maceuti cal conpositions according to claim8,

conprising at |east one active 10 ingredient according

SRR BP0 S by S B G L i .

V\A:Itak‘acﬁérﬁhda immaat hediis eagieas fatikg ABOMaE thekdopganad oPidauk (I1) :
di sease, Korsakoffs di sease, and frontal and

sub-cortical denentias of vascular or other origin.

12. A use of a conpouno any one of clainms 1-6, in

t he manufacture R Bnt fo R the treatment of

cogni tive deficiencie§ '.Bed wi th dé).ebral ageing
and with neurodegenery : disegﬁps and for the
treatment of nood di sorders, convul sive attacks,
attention deficit hyperactivity syndrone obesity, pain
and narcol eptic st 13, A use of a conpound of any

o8I Ry Hjdng a1 35 qfilieti fl Treiulf A0t Thde 6Rd K\ retiele ey e the same
f@y f

TR, AR TRAG 31 DR PPl o BRGLEATEY, A vy
mrge%bqr oo g dikedrfor Sratickeh@h-Calklylbweoeitadl, and
sub-cortical denentias of vascular or other origin.
14. A conpound according to claim1l substantially as
hehiehnisdesadded W tiher gfRERRBCAIT ﬁallaapﬂn(@)(ammhe a compound of
thereof. 15. A process according to clai
§@B§Phﬁﬂﬂally as herein described with reference to any
exanpl e thereof -52- 16. A pharmaceutical conposition
according to claim8 substantially as herein described
wth reference to any exanple the

—R

2
A

wherein R; is as defined for formula (I) and Hal represents a halogen atom,

to yield the compound of formula (I),

which compound of formula (I) is purified, if necessary, according to a conventional
purification technique, is separated, where appropriate, into its isomers according to a
conventional separation technique and is converted, if desired, into its addition salts

with a pharmaceutically acceptable acid or base.

. Pharmaceutical compositions comprising as active ingredient a compound according to

any one of claims 1 to 6 in combination with one or more inert, non-toxic,

pharmaceutically acceptable excipients or carriers.
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17. A use according to claim12 or claim13
+ substantially as herein described with reference to

any exanpl e thereof. _51-

9.

10.

11.

12,

13.

4.

15.

Pharmaceutical compositions according to claim 8, comprising as active ingredient a
compound according to any one of claims 1 to 6, for use in the synthesis of a

medicament as-an antagonist of type Hj central histamine receptors.

Pharmaceutical compositions according to claim 8, comprising at least one active
ingredient according to any one of claims 1 to 6, for use, as a medicament, in the
treatment of cognitive deficiencies associated with cerebral ageing and with
neurodegenerative diseases, and in the treatment of mood disorders, convulsive attacks,

attention deficit hyperactivity syndrome, obesity, pain and narcoleptic states.

Pharmaceutical compositions according to claim 8, comprising at least one active
ingredient according to any one of claims 1 to 6, for use, as a medicament, in the
treatment of cognitive deficiencies associated with Alzheimer's disease, Parkinson's
disease, Pick's disease, Korsakoff's disease, and frontal and sub-cortical dementias of

vascular or other origin.

A use of a compound of any one of claims 1-6, in the manufacture of medicament for
the treatment of cognitive deficiencies associated with cerebral ageing and with
neurodegenerative diseases, and for the treatment of mood disorders, convulsive

attacks, attention deficit hyperactivity syndrome, obesity, pain and narcoleptic states.

A use of a compound of any one of claims 1-6, in the manufacture of a medicament for
the treatment of cognitive deficiencies associated with Alzheimer’s disease, Parkinson’s
disease, Pick’s disease, Korsakoff’s disease, and frontal and sub-cortical dementias of

vascular or other origin.

A compound according to claim 1 substantially as herein described with reference to

any example thereof.

A process according to claim 7 substantially as herein described with reference to any

example thereof.



-52.

16. A pharmaceutical composition according to claim 8 substantially as herein described

with reference to any example thereof.,

17. A use according to claim 12 or claim 13 substantially as herein described with reference
to any example thereof,



