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-1 NEW PHENYLPYRI DI NYLPI PERAZI NE COMPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPOSI. Tl ONS
CORVAPIEIRG PYRENNYHBIPERAZ B COMRRUNDH P%@‘aﬁ%%':@ ﬂﬁ%
pﬁaﬁ;mwlpawﬁ BHABMMEUE%&WSO ITIONS PRANRG
ara i.on, and t eutlcal co ons
The Regp LI ERE AT HEPCs SRR B bHas B sSBRP Thylong pesress for
their egar@S@eidab pharvdlcs@iagcdrhutiiRnp battmbael Rghcal poi nt  of
vi ew because of their specific interaction with type H3
central histam ne receptors and can be used 5 in the
The cé%lgcl‘?\%rg? Blrfrglgf r%lgsgg‘gﬁ%‘ﬁgr? lal%gets ema ybe abs? grg?l\/\g ;tr)]gm%e?cro ggc%i point of
view Sdcegie-ofeiel ispoifsiterdtyibh mmaﬁﬂ }cherﬁiail BRRtah it 1@&iptded 4nd can be used
hyperactivity syndrone. Ageing. of the population due to
in thg Heztagaieef nGurep sadfeqeiaied Bith torTehE apriBgigeodylisprdess, eating
[ e
behin ok B0 oo AR Ss Wk S B RS i IRV SRarome
di sease. The princi pal cllnlcal mani f est ati ons of
cerebral ageing and especially of age-related

Ageingeol BpRPHYRIY & larigcigesen dite AReEEnE Rl RiFD figs lali%}ght with it a large
increds® 91?1' fHeVﬁcfdQH e- r}é\f@fe‘&h Jl%?(%l <0 andj % ¥a'1 ? of Alzheimer's
Recent neur op arrra ol ogl ca stu ave S hat N

diseageh@he pnheiphl qimmabumnﬁysmm of ba:rsbxalmgamg andaespbmalbemﬁ apaltrelated
hi st am nergi c_.syst.ens, has the_role o
neuroflahb Bt R R B EER R o, ot da SOEM ST (RGNS BhiCk dnesplead to
denwg@ysiopathological situations (Annu. Rev. Neurosci., 15
1986, 9 209-254; Physiol. Rev., 1991, 71, 1-51). Thus,
it has been shown that histamne is involved in
vari o SIO|O i cal,. and_ behavi our r,ocesse ch
Recelgsn?lﬁ r?%nﬂxco&?%? o‘ﬁtudlr?% o Sé‘HHBC ﬁaV]P ﬁlerét{ o%ervous system,
histarfiineC 3£ @i E:éwzm mlst@ﬂlﬁxairgats}@teﬁl@ ahes ,fhmbllel oft ¥, neurotransnutter or
aggr essi veness, eating behaV|our | ear ni ng and

neur ety aty physiclagicaly Abphysopsthedesical (sjtuatienss(Asmug Rey. Neurosci.,

556 ATIEV G AU TOBR, o A 9L, e
invoann@iahmh@Wslowda,l aﬁ&b&&%&?ﬂbmc@sei hﬁclﬁashh&trﬂ)mgmﬁtmn neuro-
receptor sub-types ( it was initial

endocringhyieauiony KECedip rméhmp ée@&pa? sf%esza %qtél%yﬁ%aa@ﬁsweness eating
beha\/?b‘ﬁro rl@a?ﬁﬂ%%dm'eﬁllangﬁfgnr ah& sgllli]a%tlf; %lmﬁy O(ﬁ—la'ég f 9[“ Rfstaminergic

ture
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 Hj), it was initially shown that the type H;
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 Hj3 receptors by Hj; antagonists makes it possible to promote states of

vigilance, learning and memory processes, to regulate food intake, and to combat convulsive
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327, 117-123). Its activation inhibits the rel ease and
synthesis of histam ne by a.negative feedback
nmechani sm ( Neur osci ence, 19@7, 23 149-157) _ The
exi stence of presynaptic 25 heteroreceptors capable of
attack§REHLANABLIIC206), 335 63 2672 B ARH IABERL! ISy A0b0°b4, 107-113).
ny = neurotransm’tters, such as noradrenall nie,

As agenit dind pptedtgatherspeutisABAlicatioat Wbic Higl dnteroaist are the treatment of
.glutamate, was denpnstrated subsequently (TiPS, 1998,
cognitfye dafgcg@rfs%ﬂ) %SS%%I%IEE detheerpiraagsine mil FhmauEdeaner Al fiseases
such h&131ZRAmMLAC URRAR. PANSNIAYCNOSe, e Lk EMAAP I SrsdiQYR Sislise and

hi stam ne via bl ockage of typé H3 receptors By H3
frontahroir asagbrriostical mivestiast opvsnlar eort @hgr omgiheast diee gregfmeBOof mood
. I gil ance, |earning and r rocesses, to regulate .
disordegy FOINUISRE, TERRE {BBBNbAEIObAVAFEr GaY. SmeFREI e RY.opiin and
narcol¥8E @il ., 2000, 63, 637-672; Neurosci. Biobehav.
Rev., 2000, 24, 107-113). As a result, the potentia
t herapeutic indications for H3 antagonists are the

t r eat ment cogni tive.deficiencie ssoci ated wi.th
The SRRBPE 0587 RIS MeRHOh s SHRGENER 6706 TrGseugiture, have
phamn$ie61d gﬁildg%éélﬁbmhicﬁ ath &RREG sufpRikink RE@RNalBable $LASLheld.
Pick’s disease, Korsakoffs disease and 5 frontal or
sub-cortical denentias of vascular or other origin, and
the treatnment of nood disorders, convulsive attacks,
attention deficit hyperactivity syndrone, obesity, pain
More3petificallyCihk @pdseitt it aatien reldisetoCompoundso fabrmtie (Pr esent
invention, in addition to having a novel structure,
have pharmacol ogi cal properties which are entirely
surprising and valuable in this field. 10 Mre
specifically, &F [ [ relates to
conpounds RoH1 . R2owherein : "R represents
N presents a hydrogen
(C-C6)al kyl greyp, 15 -
r anched (C, - C6) al Kyl group,
group wherein :

R4 represents a |inear\or—
an aryl group or an NR5R6

wherein :

R; represents an NR3SO,R4 group wherein :
- Rsrepresents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,
- Ry represents a linear or branched (C;-Cq)alkyl group, an aryl group or an NRsRg group
wherein : '

Rs and Rg, which may be the same or different, each represent a hydrogen atom or a
linear or branched (C;-Cglalkyl group, a (C;-Cg)cycloalkyl group or a
(C3-Cg)cycloalkyl-(C;-Ce)alkyl group in which the alkyl moiety is linear or branched,
or Rs and Rg, 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
optionally being substituted by one or more identical or different groups selected

from halogen, linear or branched (C;-Cg)alkyl, linear or branched (C;-Cg)alkoxy,
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R5 and R6, which nmay be the sanme or different, each
represent a hydrogen atomor, a |inear or branched
(C,-Co6)al kyl group, a (C3- Cﬂ)cycloalkyl group or a
(C3-Cg) cycl oal kyl - (C C6) al kyl group in which the al kyl
noi I or a t
w R S PREBa e CARE RSl RhnSey Tty LRSI and
me nbenied (dpltmgall)yh;ﬁbs&itlned)blﬁowor nfvee Giedab orbranohed (GYeQ;)deyl groups),
repl aced by a nitrogen, oxygen or sul phur atom or by
an SO or S group, the ring thereby defined
' I reclr
R T o b harsr V5ol e, 2GR auRaK srsm o
(ByConglaalkyiCe Gty goap vxdleredl the aﬁcghmogatyomlpg bs Bhaac belofanched,
25 from hal ogen, linear or branched (C, -C6)al kyl,
linear or branched (C, -C6)al koxy, -3 linear or branched
]Ibﬂﬂégmﬁ}adyyﬂmnaloalkyI car boxy, hydroxy, cyano, nitro

and am no (optlonally substituted by one or nore
linear or branched (C -GC6,)al kyl groups), R2 represents

an aryef &m@g%év%lr B‘g%{%&%p gg%&&né%%ﬁl a@(/il biglge%ljllf) ’thoase groups optionally being
substlﬁﬁai' 69) dCoroaloky liddnttal G§) aiffeydnt %’f&i}b@ RfeBl florhhalgdeky linear or

noi ety Nibe | i near or branched, it being understood

branc]thﬁiaﬂcrcd #k Vinegr oo Pranshes (Ehé?e)g}l@ms lipgre myl branchsh t (9y1Cs)poly-
haloalgglg S(’:?ﬂlb?gf,re}%)dg%}&gﬁg&og P End %n®g*1gnakl)ly asug?ututed by one or more

nor e | eren
linear@r brapshed€CeClsatkyl prmpi)al ogen, Ilnear or branched
(CrCo)al kyl, linear or branched (C -C6)al koxy, |inear

or branched (Ca- C6)poly- hal oal kyl, carboxy, hydroxy,
to thgiyaé?ﬁntl(‘)’}h&rsoal?d“hl;?s@érgcﬁ c(rﬁ’& i 913@' %yo égbacf(?c{(ﬁ(?ff %gltéj%h?&@f with a
to

or nore finear or branche groups),
phamtaheltrcaﬁylacmeptahbrwlchmdnad@ ast er eoi soner s, and also to

addition salts thereof with a pharnaceutically

acceptabl e acid or base. Anong the pharnmaceutically

Amor%ctﬁ@ PhatlaBeidfch 0 abddBraBld RYdstRer@ Bty NG EntioMel \P#out implying any
inplying any Iimtation, hydrochloric acid,

limitafiguiroidrashivires asid, dilydmbrcphluraqd a@lphumphmé,mmlaplmnmacm acetic acid,
acet j:c aci 15 trlfluoroac tic,aci act i

tnﬂuorg?/ace 1€ Cacg:lc ﬂ’actlcn,g?]gh pyTUYIC 8CI Sg&a&c?lﬂ? Cac Clsaccna]'cu:lwé(? %lutarlc acid,

fumar&gC h@id, 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..

More especially, the invention relates to compounds of formula (I) wherein R4 represents an

alkyl group, for example a methyl group.
Preference is given to the group R; being a hydrogen atom.

Advantageously, the invention relates to compounds of formula (I) wherein Rs and Rg,

together with the nitrogen atom carrying them, form a 5- to 8-membered ring wherein one of
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fumaric acid, tartaric acid, maleic acid, citric acid,
ascorbi c acid, nethanesul phonic acid, canphoric acid

etc.. Anong the pharnaceutrédlly accept abl e bases there
may be nentioned, w thout inplying any Iinitation
. y h
the cz?g?r% E’tglﬂgw r%ﬁl’acégf.)}g)aggﬁt CH oqé/géeﬂc ?rgﬁullﬁl{ur ?L n¥ SO or SO,

groumééﬂemptecamomhohnmjgooﬁ. for rrul a (1) V\,her ein R4
represents an al kyl group, for exanple a nethyl group.
Preference is given to the group R3 being a hydrogen

Prefefn@s LA HRO0RS %%IJ?./ b?ﬁqg %}Sﬁﬁ’kl %gclf)ﬁjg%ecﬁ cty Beer{[%l Froup.

conmpounds of for
mnth t he nltrogen atom carrying them forma 5- to

ere wherein one of -4 th car ons may
Even 0TF Geke0s g TR 5HER 0 s5paainds b SEMBRAD SEGRAET by
an SO or SO2 group, for exanple a norpholine group.
Preference is given to the R2 group being an isopropyl,
o N-{8y[6}(épsappyflylperazictlepgmtridin-grydlppenyl fearenemilghonamide

. e ially, the invention relates to conpounds of
dlh}f‘%&%ﬁ ée(l) which are : 5

N-{4-[6-(4-isopropyl pi perazi n-1-yl)pyridin-3-yl]phenyl}
benzenesul phonam de di hydrochl ori de,
.« N- {M[544{06€1©14@mylpip@mht—!/Wbpﬁdiaﬂ—mﬂrewl)}b@ﬂzbﬂﬂsmpﬁomrﬂliﬁbeny
aﬂlgyesulphonanldc di hydr ochl ori de,
dﬁ‘ PALPE% 4- cycl opent yl -1 - pi perazi nyl ) - 3-pyri di nyl | pheny
| ] met hanesul phonam de 10 di hydr ochl ori de,
N-{4-[6-(4-cycl opropyl pi perazi n-1-yl)pyridin-3-yl]pheny
o N-[4] 6 tydomntpl Jhppemtridel )-3dp yridinyd phkoyljmethanesulphonamide
: Q%é -&9 (4-isopropyl pi perazin-1-yl)pyridin-3-yl]phenyl}
dil éﬂ 4%e- 4- sul phonam de  di hydrochi ori de, 15
N-{4-[6-(4-isopropyl pi perazi n-1-yl)pyridin-3-yl]phenyl)
nmet hanesul phonani de
e N-{4-[6-(4-cyclopropylpiperazin-1-yl)pyridin-3-yl]Jphenyl} methanesulphonamide

dihydrochloride,

e N-{4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl} morpholine-4-sulphonamide
dihydrochloride,

e N-{4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl} methanesulphonamide
dihydrochloride,

e N-{4-[6-(4-1sopropylpiperazin-1-yl)pyridin-3-yl]phenyl} propane-2-sulphonamide
dihydrochlonde,

» N-{4-[6-(4-cyclopentylpiperazin-1-yl)pyridin-3-yl]phenyl}-4-fluorobenzenesulphonamide
dihydrochloride,

® N-{4-[6-(4-cyclopentylpiperazin-1-yl)pyridin-3-yl]phenyl}-3-fluorobenzenesulphonamide
dihydrochloride,
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di hydr ochl ori de,
N-{4-[6-(4-isopropyl pi perazi n-1-yl)pyridin-3-yl]phenyl}
pr opane- 2- sul phonam de d|h?drochlor|de
N—{4 [ 6-(4- cyclopentylplpera2|n I-yl)pyrldin 3- y]]pheny
nzenesu ona
. N-{il 341‘:@5’1(’ Veirsant M} 3%%1@169?‘9 %ﬂ}w 6%%8}%8%@%
mhyioaﬂ&ﬁm@robenzenesulphonan1de di hydrochl oride, -5
N-{4-[6-(4-cycl opentyl pi perazin-1-yl ) pyridin-3-yl]pheny
|'}-2-fl uorobenzenesul phonani de di hydrochl oride. The
The 1}1\@{1891{ kegﬁﬁ%gllscﬁ e% gladcgﬁ% 0 h)% pP%B%ra?srsl off?:é%qt cr)]uendg rg? PO%% A , which
proce@sha b]@ﬁc&éﬁ@&ﬁh ihat theatis lﬁsié@ I staStnLgSrﬁﬁi'enﬂSthE E&hbd)tﬂﬂ of formula (II) :
material, the conpound of fornula (I1) : OR B\ (1l), 5
R whereln Ri is as defined for fornula (1), and R and
R, which may be the E Or QSfferent each represent
a hydrogen atom &4 ear Qx:%ranched (Cl-C6)al kyl
group or together fQ ihear or bfl@nched
(G -C6) al kyl ene chal thi ch Igricondensed, in the
presence of palladiunm(0), with a conpound of fornula
(111) : Hal 10 wherein R2 is as defined for fornula (1)
resents a halogen atom to yield th

and  Hal
wherely s LA SIS GRIMEN{A 1), 40K iR A BirtiFesy techsaae py fifferent,
each feﬁre@éi{t'afﬂﬁ% gehfatcﬁﬁ OF S FALM or TSR (@,—éﬁalﬁylcﬁgﬁ(p? Bt fog&ﬁgr form a

linear or branched (C;-Cg)alkylene chain,

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

Hal T \ / 2
\ 7 (1),
N

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

to yield the compound of formula (),

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.

The compounds of formulae (II) and (IIl) as defined hereinbefore are either commercially

available or obtained by conventional reactions of organic chemistry.

By virtue of their pharmacological properties as Hj histamine receptor ligands, the

compounds of the present invention are useful in the treatment of cognitive deficiencies



10

15

20

25

purification technique, is separated, where
appropriate, into its isoners according to a 15
conventional separation techhique and is converted, if
desired, into its addition salts with a

euti;cal | y. I ' [ se. The ¢ 0 S.
wsorlf TRAEILASA, 1080 ML RSl oo OB W gimers
diseasd, thaetinoarnd@seisg| Piyk's avsahdea Bl oesatbffehti@iage @ndYrontal or sub-cortical

conventional reactions of organic chemstry. By virtue ]
demegfias Hefasc AT PAG105gITe and e Peiheitisatnegt pRmipd digaidges, convulsive
e N -
sl SRR LSRR Oy 2R SPERBMI B bR EF e
deficiencies -6 associated with cerebral ageing and

ith n eneratjve di seases,. such as. Al zheiner's ]
The e g bl S b S o as acive
ingrefiehSAKRLE sndé A God 0 Ei§! anGGormMPmERLE | it
1nfglﬁdenentigs of‘%gggﬁlar %r otKmebr?gﬁﬂ? aggb§.5%9$$$qi%gthmE0f
with fpbatnmasattically rooiptabils ecid er dase; alongl i in @ombirtatiok yith one or more

. attent.ion deficjt hyperactivity syndrone, obesity, pain
mert’élﬁag?f&f;’(?&agﬁﬁe&h%al]lﬁtyaég‘?pt%herﬁ@’%?%éSﬁ?arﬁl?ﬁ?'ent ion rel ates
al so to pharnmaceutical conpositions conprising as

active ingredient at |east one conpound of fornmula _
Among the pharmaseniggal compesifiorsraceerdimgdp theomvertion, theer mey be mentioned

more\é\érsglgkri]ﬁgg ﬂggﬁrsggﬁﬁg%le Sa%itlﬁlylgﬁ‘élg %F&lggérgnt%fap}g' r’rav%g)ﬁxg,’t B’&!agl?lsecular or
subculROIHCHU diC@ddscuameen, aftta@agitdll RtaN hss peeldigubE becal, ocular or
.Anong t he pharnmaceutical conpositions according to the
respiraiepy AdMgRstraiper e may be mentioned 10 more especially
those that are suitable for oral, parentera
(i ntravenous, intranmuscul ar or subcutaneous), per- or
The phramgedichbeeausitions hecandiag wathe inveatial for pasikral injections especially
erlingual, buccal, ocular or respiratory

inclucfuspss ek nefadupAls SiRaleneliions. CHFPeE RS0 gispPRsiRRs or emulsions as
well BEEBIIpIWEOfOF 1M rbRER Ao iRecBRE SHLESR or ?%%%PFQS

especially 1nclude agueous and non-aqueou ter
sol utions, dispersions, suspensions or emulsions as 15
|| as .sterile powders for the reconstitution of C
The fgrpacitival cmmseligns 2ororaapar Be JREPUSROpRATRED dmigsirtion
especEPRNASIulE bJetR6E A3 shiflidgh® taPéRNEAPBrs] Odpssiel iafld @fAliles, and
.adm ni stration especially include tablets or dragees,
for liguithorakgpanl, badsebesocudaaidatinistra mpsashenial inidclyde nuiutssons asedintions,

suspensions, drops, syrups and aerosols.

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

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

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

in any way.

Among the inert, non-toxic, pharmaceutically acceptable excipients or carriers there may be

mentioned, without implying any limitation, diluents, solvents, preservatives, wetting agents,
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for liquid oral, nasal, buccal or ocular adm nistration
especial ly |nclude enuIS|on% sol utions, suspensions,
drops, syrups and aerosols.” ‘20 The pharnaceutlca
conpositions for rectal or vagi nal adn1n|strat|on are
er u 0 and t.ho
emuls?fé%%fs _dgsg{e%é%rggugj%gds r‘rslt ng\égﬁcﬁn 501% (s (’Zlgllna an s reltarccllants lubricants,
abmnbﬂmﬂegﬂnaaﬁﬁﬁﬁﬁbﬁagﬁﬁ@aﬁbunmmnﬂﬁﬁmhﬁgsgﬁJS and patches.
The above-nenti oned pharmaceuti cal conpositions
illustrate the invention but do not limt it 1in any
The YR¥1 GRadd0ed ISdrARE ! OXI € wRINI P |
© Laccept ab ex%slt p?cé)nt sé or Ijggr |g%eg|§{sd Ewﬁg]l @&;ah%ﬁtj the route of
admintgrdtioonthd phatnhdveutical n@inyositgoramyed] theinhaire @nid sebietityesit the disorder,
ol.vents, pr.eservatives, tting
and WHRHHEETPY dpaciaigy dsatmenfy de beipsdais. ?@Aécrspgwna@%ﬁw@ 10mgtolg
per d&li iRioRE 8ORAK AdmRhafdant s, lubricants, absorbency
agents, suspension agents, colourants, fl avouri ngs
etc.. The useful dosage varies according to the age and
at.i r out e .of ti.on,

he AR e P s e G B BT it i oy way.
The s@EURThAtYi A udel @rOiWndfbduch @Rk WoSHrbEsiccaRinAs %Q\kfﬁ}f%edure&

treatnments are being taken. The dosage ranges from
The sgrgctuegs pfghe p@ﬁp@ay‘ls idesaarped an theoFxanapled wieest dederinomesl, inTdgeordance

wits €Yl b SRS BBt e (RO TRYR YS! SRt G eipag

materials used are known products or are prepared
according to known procedures. The structures of the
conpounds described in the Exanples were deternined in
Prepayation darc6-Boomppyridine-pBaisopnspyinipgrasmenet r i ¢
techni ques (infrared, NVMR nmass spectronetry etc.).
Preparation 1 :
A soltiébcBitenmiiy 12 di §io2 zysl mmﬁomgg@rdﬁfeyispnpﬁm) &8 Anl of 1- 1sopropyl-
sol ution containing of 2,5-di bronopyridi ne
piperaging (O1.5gmgiol) angk 9.2 m%@be@ (@l Hmseaihs sisred eweangm@& ) 00°C The
\ t
reactl%ggié).?t ﬁehlgiretgﬁenggt%ly gﬁg#lllg ﬂ?}e&&lttgje%g E}ﬁ] sre g).qio?l ?ﬁgﬁtgﬁ“'wu% water and
extradt@hpeéthatthylke acnatet ae Sﬁgamhd Phades atkt Icolleledyiwdsheditviith Brige, dried

h eth t at Th h e
(MgS%)5 en)é(lgc{vgégr%%g\gwtgar %Fltl%/?dm?gqgg% ﬁbq Jéaal%uggsgc?h%n%at%g%}%ﬁgd gnr an Si0,

column, eluting with a mixture of CH,Cl,/MeOH 98/2 and then 96/4, to yield the title product.

Melting point : 76-78°C

Elemental microanalysis :

C H N Br
%, theory 50.72 638 14.79 28.12
%, experiment 5096 647 14.53 2833

Preparation 2 : 1-(5-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
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(MyS™) and evapor ated under reduced pressure. The
resi due i s chronmat ographed an Si2 columm, eluting
with a mxture of CH2C z/ MeCH 98/ 2 and then 96/4, to
yield the title product. N%Iting point : 76-78C

Prep%a@gﬁ@ %Pé‘@?ﬁﬂ%@éﬁiwd Propylpiperazine

experinentSO 966. 4714. 5328. 33 20 Preparation 2 :

Identﬂ:al( ﬁko@&ﬂ Ry {}f.afjgf]Pl?epéﬁla}loﬁ lctﬁﬁ{f elnfsxlllgﬂgt)?lgﬁn%gﬂ ﬂ% Jf r«tapHaced by 1-

|ca procedureto that o repa

cyclofiropsippseogyhepi perazine is replaced by 1-
cycl opentyl pi perazine. Melting point : 127-128C -8

Meltilts ppar al i BC:
1- (5-Bronopyridi n-2-yl ) -4-cycl opropyl pi perazi ne
I dentical procedure to that of Preparation 1, but the
1-isopropyl pi perazine is replaced by 1-

g@ igc :11009%?‘?)(& Péi %i)?g;l) Slperazlutl '1”ﬂ)ppy?idj lt1-3:—yl]1pjho;1%l]}[§g125ene-

N-{4- 6iphdnamRRIARYd RcRRAR! N- 1-y| ) pyri di n-3-yl ] pbenyl ]
benzene- sul phonam de di hydrochl oride Step A :

N-(4- Iodophenyl)benzenesulphonanlde To a solution of

a%e%t-o 9¥ Aﬁdd%g ﬁ%?nyel bi’i{ﬁgerge fé’i‘“%ﬁ%‘* Imn g? g1yrim:3|i ne

(18.26 nmol) and then, dropMAse a solution of 1.28 m

To a Qctlugx(g)n Bf E%)eggﬁ b.f_ 1(9&%9% on R X?Br 1%%})?9 acieﬂ)anzhollen%heroefare added

reac eI1ss

1.48 awkerdafi ghtidiag (am6emtm¢>19nmﬂ ahuf edmpdiidehea apaltion ofi 1.28 ml of
vapor ated_ off under. red ed pressure. The residue

benzqngSLﬁHp@éw tponds (1R e dnd0 Rt qeebamie FheeRgtiony@itye ds stirred
overnlé'h% A" GaAbieht téi’llfk?e? ulle aﬂ@stﬁgg)cg\fohﬂnf%r isn@‘ﬁ%:g{e{t%j o@’%?&%‘p reduced -

d evaporat ed un reduced pressure
pressure The residue is taken up i IN HCI and extracted with ethyl acetate. The organic

phase is washed with brine, dried (MgSO,) and evaporated under reduced pressure. The oily

residue obtained is triturated in isopropyl ether until the title product crystallises.

Melting point : 141-143°C

Step B: N-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]benzene-

sulphonamide

500 mg of the compound obtained in Step A (1.39 mmol), 389 mg of bis(pinacolato)diborane
(1.53 mmol), 410 mg of potassium acetate (4.18 mmol) and 5 ml of dimethylformamide are
introduced into a 25 ml two-necked flask. The reaction mixture is degassed by bubbling
through a current of nitrogen for 30 minutes, and then 16 mg of palladium acetate
(0.07 mmol) are added. The reaction mixture is stirred under a gentle current of nitrogen for -
7 hours at 85°C. After cooling to ambient temperature, the reaction mixture is diluted with
water and extracted with ethyl acetate. The organic phases are combined, washed with brine,
dried and evaporated under reduced pressure. The residue from evaporation is triturated in

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

Melting point : 157-160°C
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resi due obtained is triturated in isopropyl ether until
the title product crystalllﬁes 15 Melting point
141-143C Step B :

N-[4-(4,4,5,5- Tetranethyl-1,3,2-dioxaborolan-z-yl)pheny

51.pen é S Q’i—'{?—i&—%&@%ﬁ%ﬁsiggg&%@ﬁpy}mn-%gﬂﬂﬁ}éﬂQI}BQIz%hQ-e d
bi s( pi naatjlnajddbddihgdeoch{dride3 nmol ), 410 ng of

pot assi um acetate (4.18 mmol) and 5 m of
di met hyl formam de are 20 introduced into a 25 n

226 lﬁgv\@f ﬂE@ Q;'éﬁﬁi)otlﬁ@%gtam-ga n PRGRHBA 1Mo HEndIS HRIAS %?Qh@&’ompound

hrough a current of nitrogen for 30 m nutes,
obtalraddn Ster 1(6 8 3rgnroél), il afidiomarecetidt @l of 0.407 aqueohy NagGs solution

. added.. .The t.ion t stirred.under entl e i
are infiEG MG B PTGYRHIPER 9P Eoiorp g i GPefasl Figubbling
nltrogEﬁ) tﬁx@ﬁgﬁ Nbr BOIRALRE.UPO) &aﬁkrsmfehﬁphéepmér @sl ﬁﬁdo.loutﬁﬂaon is

wat er and extracted with eth acet at e.
mtrod@ﬁ@gb&ndcthp heassion anixtuze mbsthend, at\&@%@ eumdw ? lgelttiq quetenpf nitrogen for

vapor under UCG res
3 homljs Q%(% 80? ]rl’l o 6«53& g?IP%eﬁatuge e TERCL é’?‘ eral)ﬁ IH'C 1%(&111?[%(}] glltl'l water and
extracYé(E{)vﬂh &Iﬁ}tle‘«fcefaté tThatdx@idcted pBadek tar€ comBHHEE! whihetl ReitH BFifiR, dried
a white solid, Melting point : 157- 160C - 9 Step

(MgSQ4){ and wa@@rat%m@w@cbaca% pEessuic- 1TRA yesidue mbtwl@dyuswﬁmﬁégraphed

on 818 Kr%ﬁ E{l\ﬁ%{) 0 ne @8/ J&\é t(rg g??lgkﬁéklﬁgpg@mm ‘?)Fe f%o%he base.

The b@ﬁe tshdissm)mdomnﬁthereﬁtI&Ch&ﬁﬁ thenShe RolBtipN .18 3omdenwhipd add Mltered to

di oxape ous Na2CO3 solution 5
yield 'Zl@éﬂ emcgwhwetg ?Wrbofé{%yc}wc’é%de%ecked fl ask. The
reaction n1xture i s degassed by bubbling nitrogen

Meltingyaiuigh! ®0ok6336 ni nut es. Pd(0)
enyl phosphine (45 ng, 0.04 mol) is
Eﬁmﬁ%ﬁ?ﬁg@%%%%hggd the reaction mixture is stirred at 90C

under a gentle current tof ni i ogensSfor @ hours. After
cool j to anbient te erature the reaction mxture is
dlluﬁ%awﬁpth water8and-Pext Hald edowt h B9 acetate.

The, %%?é;ﬁd Phases ag g Comﬁed.sgwshﬁdawth bri ne,

dri e MySH4) and evaporated under reduced pressure.
The residue obtained is chromatographed

Example 2 : N-{4-[6-(4-Cyclopentylpiperazin-1-yl)pyridin-3-yljphenyl}benzene-
sulphonamide dihydrochloride

The product obtained in Step B of Example 1 is reacted with the compound obtained in
Preparation 2, under the conditions described in Step C of Example 1.
Melting point : 162-167°C

Elemental microanalysis :

C H N S Cl
%, theory 5831 602 1046 599 1324
%, experiment 58.71  6.05 1053 6.03 1266
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on Si2 (CH2C12/ MeOH NHAOH 96/4/0.4) to yield the title
product in the formof the F se. The base is dissolved
in ethereal 1-1Cl and then"thé solution is concentrated
and filtered to yield the title product in the form of

Exagﬁd!é?ﬁ%ﬂkﬁg{? Apég ge“&l i ﬂg‘*‘%&mgdi l‘ol myﬁpﬁ:enyl]methane-

t heor yolphdBamiR1dih§dcRkdded2 Yo,
experi ment 55. 366. 310. 626. 3213. 67 Exanple 2 : N-{4-
[6-(4-Cyc|openty|piperazin I-yl)pyridin 3-yl ] phenyl ] ben
The product obtai ned
%gbﬂg:ﬂh%&?éﬁﬁ cte 8S\Ath t he conpound
obtained |n Preparation 2, under the conditions

SCr St e 1. 20Mel tin oi nt :
Iden“f%zpri'%‘e% 5?%3&1&%}?5%@) gl}éven%ﬁthc\?%l Blonde is reptaced by
methdlR6ApNEE: AHGaAad0. 465. 9913, 24 %

experi ment 58. 716. 0510. 536. 0312. 66 -10 Exanple 3 :

6 opentyl -1 - pi perazi nyl ) -3-pyridinyl ] pheny
Aédﬂ#%%é#% ]éflé%ﬁLhonanide di hydrochi oride Step A :
Elem&kiglamicadaphenyl ) met hanesul phonam de | dentical procedure

to Step A of Exaggle 1, but the benzenesulphonyl
chloride is repl aced b N S

%, theory 28.30 271 4.71 10.79 42.71
%, experiment 28.67 2.83 4.70 11.22 43.44

Step B: N-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyljmethane-

sulphonamide

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

Melting point : 180-182°C

Step C: N-[4-]6-(4-Cyclopentyl-1-piperazinyl)-3-pyridinyl]phenyl)methane-
sulphonamide dihydrochloride

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

replacing the compound obtained in Preparation 1 by the compound obtained in Preparation 2.

Melting point : 227-229°C

Elemental microanalysis :

C H N S Cl
%, theory 53.27  6.39 11.83 6.77 14.98
%, experiment 33.22 641 1143 685 14.89
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5met hanesul phoni ¢ anhydride. Melting point : 118-120C
Cl-INSI El erental m croanal ¥il s %

t heory28. 302. 714. 7110. 79427 71"

experiment 28. 672. 834. 7011. 2243. 44 Step B :

Exanlity & pid 10 GRS IR AR LA O L EPE

B of kiiphphemide diiydadcldrideg from the product obtai ned
in Step A above. Melting point : 180-182C Step C:
N-[4-[6-(4-Cycl opentyl -1 -pi perazi nyl)-3-pyridinyl]pheny

] . ! fochiar | 151 d . ‘ _

mhe AR R SRR RGBSR v i

PrepapatmaUic inddrttlas creditians 8eepibBd argtep €plfaangld he conpound
obtained in Preparation | by the conpound obtained in

Meliils povar a19780 2. Mel ting point : 227-229C El enent al
m croanal ysis : CHNSCl1 % theory53.276.3911. 836. 7714. 98

Llemeptalgyiseqanalysis 53, 226. 4111. 436. 8514. 89 - 11 Exanple 4 :
N-{4-[ 6- (4-Cycl opropyl piperazin-1-yl ) pyrjdi n-3-yl ] pheny
| } met hane- sul phg;am' dgfdi hyg\}; ochl (‘Jy5lri de tFﬁe product
obt abheton St eplB4of E3BMPIRSS | . J0eactregb with the
corr}?ound'obt ained in Preparation 3, under the
coné

i PP escPiH8d in/St ep?-€ of oBanpled1. 5 Mel ting
point : 197C

Example S : N-{4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}morpholine-4-
sulphonamide dihydrochloride

Step A : N-(4-Iodophenyl)morpholine-4-sulphonamide

To a solution of 10 g of 4-iodoaniline (45.6 mmol) in 200 ml of acetonitrile there are added
6.41 ml of Et3N (45.6 mmol) and 8.47 g of morpholine-4-sulphonyl chloride (45.6 mmol). The
reaction mixture is stirred for 16 hours at ambient temperature. The acetonitrile is evaporated
off in vacuo, and the residue is taken up in 1N HCI and extracted with CH,Cl,. The organic
phases are combined, washed with brine, dried (MgSQO,) and treated with animal charcoal to

yield the title product.

Melting point : 91°C

Step B: N-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyljmorpholine-4-

sulphonamide

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

Melting point : 158-161°C
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El emental m croanal ysis CHNSC1L %
t heory51. 245. 8812. 587. 2015. % %
experiment 51. 705. 7812. 216. 8115. 93 Exanple 5 :

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

ol i ' ] ' I
RRRICR o g g e P DR oA B IR R E A R Ef wddrpmotine.o-
sol ut i orsufhoh@middeodinddrexddatidd i ne (45.6 nmol) in 200 m
of acetonitrile there are added 6.41 m of Et3N (45.6
mmol ) and 8.47 g of norpholine-4-sul phonyl chloride

Identl&ﬁ %r(ﬁem{ r%[e};r 08f E&%ﬁﬁ% 01 Oﬁarﬂhé(ﬁﬁré%hé ﬁoé&c‘t bbEed %;StQpGB.

hours at anbi'ent t enper ature acetonitri

v § f in vacuo, and the residue is taken up
M’%ﬁﬁﬁ('»—@dgndkextract ed with CH2Cl12. The organic
Elemdhalseisraamelysionbi ned, washed with brine, dried (MySO4)

and treated with ani mal char coal to 15 gl eld the title

product. Melting%oint# 91 & StepSB :

N-[ 4o 5-T met 1 dicoxabo n- 2-yl ) pheny

I]rmr/é?]% ?Pﬁe 4- %b hé‘hn%:ltjlm d]eégféentfs%gal ]Lf%%edure to

St éf @p@ﬁmﬁxarrpﬁew, starti ngy2srommdhe pr4duct obt ai ned

in Step A. 20 Melting point : 158-16]C -12 Step C:

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

nor phol i ne- 4- sul phonam de di hydrochl oride |denti cal

procedure to Step C of Exanple 1, starting fromthe

_&aﬂmudﬁ—{%lﬁ éﬁ-hedrawllﬁpemzﬂl 1iyipyridin-Boilipheny} @4tiEa8C 5
El enrentl L mcr adnﬁ\&/ Slo; CHNSCl
ulphonamide dihydrochloride

The product of Step B of Example 3 is reacted with the compound obtained in Preparation 1,

under the conditions described in Step C of Example 1.

Melting point : 191°C

Elemental microanalysis :

C H N S Cl
%, theory 50.19 6.25 1232 7.05 17.15
%, experiment 50.14 6.10 11.49 658 17.25

Example 7 : N-{4-]6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}propane-2-

sulphonamide dihydrochloride

Step A : N-(4-Iodophenyl)propane-2-sulphonamide

Identical procedure to Step A of Example 5 replacing morpholine-4-sulphonyl! chloride with
propane-2-sulphonyl chloride.

Melting point : 96°C
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% theory50.966.4113. 516. 1813. 67

experinment 50. 906. 7913. 236. O?%S. 46 Exanple 6 :
N-{4-[6-(4-1sopropyl pi perazith=1-yl)pyridin-3-yl]phenyl}
nmet hane- sul phonam de di hydrochl ori de The product of

Elem?{?gn@mo;m%lgnpl e 3is reacted wth the conmpound

' Feparation 1, wunder the conditions
described in Step C of Ex@anple . 10 pvel ting point
191 C El ermental nicroanal ysis CHNSCL 91,
t heory50. 196 7234997827 058745 3.72 431~ 9.86  39.03
experi ment 50. . . 49%. H817 Ex l e ;
N-{4- [ 6- (4%3%" ?’ol%%ﬂl%l pg’?az?i n-31-§C§I Yo i n9_7§4{y| [$henyl 3
propane- 2- sul phonam de di hydrochloride Step A :
N-(4-1 henyl ) propane- 2- sul phonam de 15 I denti cal
Eﬁ&iaE\E{gﬁ{%%ﬁ)é’gemgwﬁﬁkééﬁ-gi%aP%rml%?ry@phenyllpropane-z-
mor pholg, -Oﬂﬁﬁﬁ(h@honyl chloride with
propane- 2- sul phonyl chloride. Melting point : 96C -13-

El emental mcroanalysis : % theoryCHN S|

Identi%a 'pzrgcséerzeékcb%lfegp %%%Xgn%ple 1, starting from the product obtained in Step A.

Melting point : 192°C

Elemental microanalysis :

C H N S
%, theory 5540 744  4.31 9.86
%, experiment 5546 7.33 4.54 10.11

Step C: N-{4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}propane-2-
sulphonamide dihydrochloride

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

Melting point : 165°C

FElemental microanalysis :

C H N S Cl
%, theory 53.05 678 11.78 6.74 1491
%, experiment 53.05 7.07 11.58 6.47 14.62



10

15

20

% experinment 33.213.384.179.7438.37 Step B :
N-[4-(4,4,5,5-Tetranet hyl - , 2- di oxabor ol an- 2-yl ) pheny
| ] propane-2- sul phonam de rddntical procedure to Step B
of Exanple 1, starting fromthe product obtained in

e P LD g RS el =

exper ifllwendtenzéfeduphéndhide dihySipldride
N-{4-[6-(4-1sopropyl pi perazin-1-yl)pyridin-3-yl]phenyl}
propane-2- sul phonam de di hydrochl ori de |denti cal

BRI SRR St SR P

El emental m croanal ysis CHNSC %

t heory53. 056, 7811..786. 7414. 91 .
Identlég‘ﬁg ‘ryeﬁﬁ 8%“%?5(} Oé%imslg  B5iRg {%WM -tElrgnpihyl- b 3,2-dioxaborolan-
2-vdNeh didin 4- Cycl opent yl pi perazi n-1-yl ) pyridi n-3-yl ] pheny

Y)}m-e gﬂ flnuorobenzenesul phonam de di hydrochl oride Step A
MLIU%%? (]4606{/60I opentyl pi perazin-1-y1) pyridin-3-yl] phenyl }

am ne ldentical procedure to Step C of Exarrpl e 1, using

[4-(4,4g§,1§ tetranet hyl -1, 3, 2-di oxabor ol an-

Dten B iy 1QMﬁclwmln@eﬁ&w-yl)pys'@hrrézfdipéteewﬁ

lhg{zl: [ 6-tufbrb¥ Gl RRERIM R RRHE G drosthe YL | di n-3-yI] pheny

A suspension containing 200 mg (0.620 mmol) of the product obtained in Step A and 302 mg
(1.55 mmol) of 4-fluorophenylsulphonic acid chloride in 2 ml of pyridine is stirred for 3 hours
at 80°C. After cooling to ambient temperature, the reaction mixture is precipitated by adding
water. The precipitate is collected by filtration, dissolved in a mixture of CH,Cl,/MeOH,
absorbed onto about 1 g of silica and chromatographed on a silica column, eluting with a
mixture of CH,Cl,/MeOH/NH;3 98/2/0.2. The dihydrochloride is formed by taking up the base
in ethanol and adding ethereal HCI.

Melting point : 256-262°C

Elemental microanalysis :

C H N S )
%, theory 56.42 564 1012 579 1281
%, experiment 56.03 5.73 9.77 5.45 12.74

Example 9 : N-{4-[6-(4-Cyclopentylpiperazin-1-yl)pyridin-3-yl]phenyl}-3-fluorobenzene-

sulphonamide dihydrochloride

Identical procedure to Example 8, but using 3-fluorophenylsulphonic acid chloride in Step B.

Melting point : 167-170°C



f 1 uor obenzenesul phonam de di hydrochl ori de A suspensi on

containing 200 ng (0.620 mp ) of the product obtained

in Step A and 302 ng 10 (1.55 rnnol) of

4-f | uorophenyl sul phonic acid chloride in 2 m of
ElemO¥5 fi-Pgmhfs8tirred for 3 hours at 80C. After cooling
T 10 anbient tenperature, the reaction mxture is

preci pitated by addi ngH wateiN TheSpreci@itate is

collegcted by filtration, di |ved in a m xture of

crocte/i8H,  aBSéfbed- Gt o?é&ut 57% o2&l |ica and

chrgrahaghaphed sgnoa sidg cagchl um, g2l upigg with a

m xt ur}é ofz CH2CI 2/ MeOH/ NH3 98/ 2/ 0. 2. Th}ej'(ﬂg

di hydrochloride is fornmed by taking up the base 15in

et hanol and addi ng ethereal HCI. Melting point

256-262C Elenental mcroanalysis : CHNSC %
Exaniff1€90 Y 2844-p6- bgen 132in2-yl)pyridin-3-y] -2- -

exper i msr%t g%%gg%égt?%gisﬁl 73’ )E%gnﬁ Zéydppenyl} fluoro

N- { 4- [ befzeneyelpbpeamidepsiiledraghloritley| ) pyri di n- 3-yl ] pheny

| }-3-fluorobenzene- sul phonam de di hydrochbl ori de 20

I dentical procedure to Exanple 8, but using

IdentiBalf froeydaRe Buamipl L ot GsiRe2 duefipPehdaipibnet £d Erloride in Step B.
Melting point : 167-170C - 15 | emental m croanal ysis

Melting boifit No4&3-$zoct heory 56.42 5.64 10.12 5.79 12.81 %
experiment 56.72 560 9.96 5.67 12.86 Exanple 10 :

Elemaextqlanipapalyiycl opent yl pi per azi n- 1-yl ) pyri di n-3-yl | pheny
| }-2-f1luoro- benzcenesulhphonaw de diShydr ogpl oride

%, theory 56.42 5.64 10.12 579 1281
%, experiment 56.46  5.63 9.87 547  12.80
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| dentical procedure to Exanple 8, but using
2-fl uorophenyl sul phoni ¢ aci (il chloride in Step B. 5
Mel ting point : 248-253C El @Fental nicroanal ysis :
CHNSC1 % theory56.425.6410.125.7912.81 %
experi nment 56. 465. 639. 875. 4712. 80 -16- PHARMACOLOG CAL
STUDY OF COVPOUNDS OF THE | NVENTI ON EXAMPLE A :
CePHHRMACONOGIAL STUuDy OF | COMPEOTNBS IOF THEE NRENTDOAeE
The purpose of this study, which was carried out in
accordance with the nethod of Taylor et al. (Biochenr.
Pharm, 1992, 44, 1261-1267), is to evaluate the at
vivo activity of the 5 conmpounds of the present
EXAMPBIGRA piCeacbrahicyghnif N anethyhjqiembi inahé NMRDnsfugéi ne
receptors. That activity is reveal ed by nmeasuring,
after treatnent intraperitoneally with the test
I - st am
The FERTRRUPHR: shaF R0k St Pt Al sk BrARECH R ARMBE of Taytor et
al. (Bincltdme Elmrmb,r 8992 obc el ABBNSis ab  SWaluned Hiyd bk st@mactvity of the
ndj c S an jncrease in the tur?éover of hi stam ne by

ComPBP © g¥reseRk IMKPBROTHES RBIABPHFS 1 dyRfniTa &opisd dystamune rfeeptors
That Wlt)m& ere(/éfﬁedZQ)yg}ne%Lﬁmtgr 6@ef drdath &APHa g&m&%a 1% Rhth Rle test
or al conpounds of the present 1nvention Or wt

compbtumisr thfarcrennfal (@@lsmiof Ky} me@ythiiauineafwlach tinea main metabolite of
pharmacol ogi cal treatpment, the animals are sacrificed,
histariigg OReinEreBFca ihhe, Ferehiehsoregnirations eof Nrrn}qﬂml:hnatamme mdicates an

[
incredfif R3Sk IR b PBPEREWTAE bt ) Chlual fitiftyegeptors
17 mn, 4C). The super natants are recovered and
i vid nto alj . The aliquots refrozen in
NMR?W&&? Eldﬁﬁ?@ o @@ntr%ﬁaf biapazonsal Dageraly pit wgwgp%s of the present
1nven@§1t1 of Wnlﬂ%é@ Ra@fer (NEmEREE TR hdu?\éﬁlﬂsthgf armacological treatment, the
-met hyl histamne is carried out a?o?m-

ammalnmﬁﬂabn@qzqdalan@ﬁmybl(ammye u@n(ﬂ@dafrommyliquiid nitibigen, weighed and

oS B S ST 8% 12 e oo g 17

min, 4Y)elTBe Qfp¥na®th¥eesd\Rdd 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 radio-
immunological assay (RIA) using an assay kit. The tissue levels of N*-methylhistamine are
expressed in pg/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 (Dunnett's test).

The results show that, at doses of from 1 to 10 mg/kg PO, the compounds of the present
mvention are capable of increasing endogenous cerebral concentrations of | N*-methyl-
histamine by 100 %.

By way of example, the compounds of Examples 4 and 7, administered at doses of 10 mg/kg
and 3 mg/kg PO, respectively, allow an increase in the endogenous cerebral concentrations of

N'-methylhistamine of 162 % and 138 %, respectively, to be obtained.
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between animals treated with the carrier (controls) and
animals treated with conpounds of the 20 present
invention is carried out by %lngle factor variance

anal ysis followed, if necessary, by a conplenentary

o 208 ok AR P 4 Xiheg T, AL G0 kO, B powert

antag@iits Ntype HA\cendral Glist@hide Gétj@pf@ksﬁ of increasing endogenous
cerebral concentrations of NT-nethyl- histam ne by 100
% 25 By way of exanple, the conmpounds of Exanples 4
and 7, adm ni stered at doses of 10 ng/kg and 3 ng/kg
PO, respectively, allow an increase in the endogenous
EXAMI dbBal Eteenoentdphialopraplit reddrdings byilfhéety maoving rats 162 %
and 138 % respectively, to be obtained. -17 These
results denonstrate that the conpounds of the present
Adult rﬁ‘é’l@ Wlhﬁpra‘ﬂ' \%ex@%m?d'nfléﬁ M@fa%&%r\‘m% élecgfodtey Bﬁcéd?b\fé? ﬁ1terff3clntal and
hi st am ne receptors.
pariethl ectex dentieg idctogemphhdo grend EER) gsis oecof deglefrom na]s/plaged inside
rats Adult mal e V\Vstg8 rats. were chronically.inplanted

cages\i f FORNAEP RS 8P T L EMBOWIIseRE VB Mre éﬁ&lm%ﬁﬁ‘é}q fagflom
order 8P10:6¢ AMEBA Eﬂe%lneﬁ‘ia?ﬁv‘itﬁ QNGERAEH @95 ¥ { B&lrke\B3h admml stration,
recorded fromrats placed inside cageS in a sound
allowaigteaehuet Iongpryeoas ts Gonpotned sAtentite/piwarlod sleer ave delta band activity
(1-4 }gzg Qtvasr%: rnzlg?ﬁeﬁ ﬁ%lﬁﬁa gv?/rénvaagégeeg leégpp%glg nng v}apgfuﬁl%gse and
rapid aﬁd@rﬁbv&hfeﬂf $16¢p, wadhl @UsdidhveAGtcésBlve pRriS&Y ¥ 0afinl DFerOWnin,
control. Absolute power of slow wave delta band
low ang high jvelpes phislawpyave delimpopsereas pehuelcsowal imkslesporespastively.
Resul‘?’sI 18(%@&@%’[ g&%ﬁ&ﬁ&l@ %th% réﬁgt 1%&&5 Hllﬁ]cqézc'se%poq\sg'lc%decqgasg of delta
yes novenen S ave succe
band mnvntp)jﬁr Adbse3 Gamgig b@weén @9 t(ISTB Img/kg jo 3] and hi gh vaI ues of
sl ow wave delta power are signs of arousal 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
EXAVMPL EKANVPharitaceufleak comgmusitional conposition 15
Preparation formula for 1000 tablets each containing a
dose of 100 ng of

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

N-[4-[6-(4-cyclopentyl-1-piperazinyl)-3-pyridinyl phenyl|methanesulphonamide

dihydrochloride (Example 3)......c.o.oiiiiiiiii e 100 g
Hydroxypropylcellulose. .......oveneie e 2g

Wheat Starch. . .......ooi i e 10g
LAl O . ettt e e e e 100 g
IMAGNESIUIM SEEATALE. .+ ee ettt eae et et et e e e et e e e e et e e e e e et eee e e e e eee e aene e g
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N-[4-[6-(4-cycl opentyl -
-piperazinyI)-3-pyridinyl]p?gnyl]nethanesulphonanide
di hydrochl ori de (Exanple 3) "°~

.......................................... 100 ¢

1. Compawesis oifatmedr @) e
i ... ..39 TAle
2 Y s N ;RIIIIIIIII's'g"'
-18 CLAI MR mul a I) 2R2 wherein : 5
R, represents an NRIS0ZR4 gyou rein : - R3

pr a linear or branched

(C, -Co6)al kyl group, - R4r¢dpresents a linear

branched (C, -C6)al kyl group, an aryl group or an NR5R6
group wherein : R5 and R6, which nay be the sane or

di fferent, each represent a hydrogen atomor a 10

whérgmar or branched (C C6)al kyl group, a

(C3-C3) cycl oal kyl group, or a

(C3-CA) cycl oal ky] - (C, -C6) al kyl group in which the al kyl
ﬂ@bﬁgMng§n}m@§@gbggoggaﬁgggg or R5 and R6, together
with the nitrogen atomcarrying them forma 5- to

SR vspiseqnéste hydreagn wiver @i alinsarcor dfanchesl (Mhﬂwhmﬂn may be

EPiheat ek B R (G enn aR A Bt ARy eroup

behdsrgink5 bridged by a |inear or branched (C -Co6)al ky
grou ~and/ or o%tlonally bei ng substituted by one or

WErRe ¥hichgpayibe the sane ogdifiarsst, sedhaeprestnt a bydrogen atom or a

LR, PSR RS ) S o o -

(C3-Cg)cycloalkyl-(C;-Cg)alkyl group in which the alkyl moiety is linear or branched,

or Rs and Rg, 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 optionally being substituted
by one or more identical or different groups selected from halogen, linear or branched
(C\-Ce)alkyl, linear or branched (C;-Cg)alkoxy, linear or branched (Ci-Co)
polyhaloalkyl, carboxy, hydroxy, cyano, 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 (Cs-Cg)cycloalkyl group or a
(C3-Cs)cycloalkyl-(C;-Ce)alkyl group wherein the alkyl moiety may be linear or branched,
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pol yhal oal kyl , carboxy, hydroxy, cyano, nitro and am no
(optionally substituted by one or nore |inear or
branched (C, - C6) a] kyl groupgij 20 R2 represents a

i near or branched (C, -Co6)a] kyl group, a

group or a
lt%%g%er% C‘PQ'IE -(C,-C6)al kyl group wherein the al kyl

noi ety may be I|near or branched -19 it being
understood that : an aryl group nmeans the groups

anpfieh grouPHags e Semis mberné,nyaphﬂ% @8& biphetyls thepe igomiak [optionally
b ﬁgst%@;ﬁtbé/t g%?r 1otc ﬁl‘gﬁ i o ﬁfﬁreng gr%w% ?eh) c?edcfﬁl ! Elelgggr} linear

oups se ogen, Tinea fan
(bancmj @, I@J)alkjlu hear oﬁsraﬁxmaa «;@edé)énszmhadrk@ wanclhddr(ezafce)poly-
branched (G -C6)poly 5 hal oal kyl, car oxg dr oxy
h b, Cth"P‘Voh)f&]ﬁ‘d(YaﬁY%ﬁle lelgetapéﬁmmw(oeumlwts Sélelt%i/bm@e or more
ed (G -Co6)al kyl groups), their
lngﬁgﬁﬁﬁgﬁgééagndﬂakg’ edlsoners and al so addition

salts thereof with a pharnaceutlcally acceptable acid

or base. 2. Conpounds of forrmula (I), according
thEf oPRAMBOm e B IR ICFeSIOBSENt S7dndf (T upItS fgreof with 2

pHahBAdenB8OARIAORETe 04 ofib ARt er eoi soners, and al so
addition salts thereof wth a pharnaceutlcally

acceptable acid or base. 3. Conpounds of formula (1),

. a0 BR ol D s P It PR Botreenitn dpdrou,

théidl deddn@Bmeal tahdt RekRe0iWntdis, 2 an®@ hALIBERMEIL &alty thereof with a
acceptabl e acid or base. 15 ‘4. Compounds of fornula

pharmaceyiesdbydicerptabde adidionbase. wherein R5 and R6, toget her
with the nitrogen atomcarrying them forma 5- to
8- menbered ring wherein one of the carbon atons may he

. Compiuadedf fymalan(l), hageding @x yigem IOW]lél‘dinﬂh#fepﬁJs&m @y gam atom,

SO or SO2 group their enantioners an
thejr a%liaé‘F@’é‘FESo r?efis dlaampoaﬂogt?wad and j gpe s%ﬂdﬁ%‘)f’t et othergof hwith a

IﬂﬁnnﬁﬁﬁﬁgﬁﬁggE ?ﬁhé %f§££able acid or base. 20 5.

Conpounds ornu according to claim1, wherein
R2 represents an |sopropyl group

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

pharmaceutically acceptable acid or base.

. 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

pharmaceutically acceptable acid or base.

. Compounds of formula (I), according to claim 1, wherein R, represents a cyclopropyl or

cyclopentyl group, their enantiomers and diastereoisomers, and also addition salts thereof

with a pharmaceutically acceptable acid or base.
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their enantiomers and di astereoi soners, and al so
addition salts thereof with phar maceutically
acceptabl e acid or base. 6.“Conpounds of formula (1),
according to claim1, mherein R2 represents a
CEHESRRT BPYbmAY] Yl p riseRant ]
ang]dlastere0|%é%%Qk8&ﬁﬂl g%ﬁgdh.?th gaﬂqQ[Fg g§?pmﬁyll
piﬁ&am}z]l)&anphht)ﬂhﬂﬂemyl]methdlr;ﬁsﬂpme‘;at’rﬂdiﬂ éihgdiodhloridbame .also2dition
. .Conpound of formula (1 cordin to claim1, which
saZtg t}ﬁg%gj _V\[l%‘l_a(&‘gwm:%lag ch:ptaﬁ)cle amg
piperazinyI)-3-pyrid|nyl]phenyl]nethanesulphonanide
di hydrochl oride, and also addition salts thereof with

. Pracgshaforatheupicpatatipn acfc eptnpbireisacf doonulbadp. a@ordngciesslaim 1,

for the pr ati.on qf c ounds .of fornu
ctgficispiirn B FH bRkl « T ReRaR] St Pipotndel formris gl
used, as starting material, the conpound of fornula
(rr)y : OR B\ (Il), OR wherein RL is as defined for
formula (1), and,R and—R , whigih nay be the sane or
different, each F@a'= ) ydrogen omor a linear
or branched (G -Co)e group or g@ther forma
| i near or branched (© -oo)alk§ﬂ%ne chaln 10 which is
condensed, in the presence of palladlun(O), with a
conpound of formula (Il1l1) : Hal NNR 2 wherein R2 is
whé&e@eR | neds fdefinéd ferutamuls) (RnghdHRl ak®Rr ewBich Sm@y |B€l| t888Bme or
atom to yield the conmpound of formul a (1),
ditlerepb FAeh BIPressRink hydEEN a@np@rra fingay, orj bramp@@éégaﬁy)alkyl group or
to &ﬁ&fﬂhﬂglﬁx araor%%‘éﬁé‘& alk{'h%né’ Yfi,{ | cation technique,
S Separ at e wher e ap rop U6 its isoners
accordi ng to a

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

Hal - \ / 2

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 7 in combination with one or more inert, non-toxic,

pharmaceutically acceptable excipients or carriers.
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1. PRREESHEN,con ORI Ry B,

11.

12.

conventional separation technique and is converted, if
desired, into its addition Eglts with a
pharnaceutlcally accept abl e“acid or base. 9.
Phar maceuti cal conpositions conprising as active
[
€ or nore | éfr%Fng %{)ﬁ&%%xm%&wm 2
c@Efipind mpacdngite ahy yneao:ﬁ:cﬂmtrakil te 7o Xa@iysk émtle syntheds of &redicament
-21 10. Pharmaceuti cal ositions according to claim
ASAN EHEHPIEPHYPG 38@??@@“ Petfcertersa  conpound
according to any one of clains | to 7, for use in the
synthesi s of a nedi canent as an antagoni st of type
PHarvBcadinglr abmpostiansi agcordsgpboclsim 19,. chhprisieg et legshl one active

co |t|o S accordln to.claim9,_c rising at.least .
ingFeateh et o ape e Al Ly iRy BT B Bnd SR as s in the
trdatfn@nt’, off Uogh®i®e ASHiAABE CANRMied | Q/ll‘th:eHb?ﬁt MBBheOfand  with

cognitive deficiencies associated with cerebral "agéi ng
n%m@ldagﬁmdiiatme@is@d@g @né nathe/geatingeiasfemood disorders, frenvulsive attacks,

rders, convul si e at
Ao BENFEH BePRRe s OREE R Enars R kBB s pai
and narcoleptic states. 12. Pharnmaceutical conpositions
according to claim9, conprising at |east one active
Pll@ﬁa?@’tﬁé%l éwpp@%w(jawg)rdlag dayclgie f canpiisimg jattleasy one active
tye t f n e.
npRIR Sredtficd EOALERE Mriattifho ] S el nbh T8 7S 2 HERBALNCin the
tr&amkhtn 80 rdognitiste sddReencids clssecided arnisie Allﬁbélﬁﬁk@f(ﬁs?ease, Parkinson's

di sease, anpd frantal d sub-cortical denmentias. of .
]@%@E,u][)]ﬁ}( dﬂseafqaéforé%kog d1sease and frontal and sub-cortical dementias of

vascular or other origin.



