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- 1- NEW PHENYLPYRI DI NYLPI PERAZI NE COVPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPOSI T1 ONS
CRIETAP NG PMAENMNTRBIPERAZ Bift COMR@UNDPSA PRPGERZ FPR H%ﬁ
pﬁaﬁymmlpcmw BHABMMEUE'&%&QMPSOS'F@N(? %‘P%T:”é%“%
ation and t eutlcal co
The RiRbIRERGT HOHE FBoX GBI REATOR DTG R e risoh P for
their ;ﬁwar@tw%d&b lpxawdc@ahhﬁcérﬁﬁm@ngB@hﬁﬁﬁﬁ@t@@hcal poi nt of
view because of their specific interaction with type H3
central hlstan1ne receptors and can be used 5 in the

The o B Of o pr e RRANET it RERATH Sor LS RoRoU A point of

view ‘t&éc@@d@ 'o\f"ﬂiéﬁfstiédi\ﬁﬁi%te&&ﬁbﬂﬂﬂhﬂl@ﬁ)@ Hfcemtd] BREabARE ©@&IptdEd 4nd can be used
hyperactivity syndronme. Ageing of the population due to

in thy h@&t@a@e@f nwméb@b@%aﬁégm%@d mthtqqrrqbé@, algﬁlagsgmwoci/\ﬂtsmdpts, eating

a |ar I NGr n t he | F t ed
behavhoeulfI ! psg%elg)o\ivogl eSes{sjl ﬁh paélg Iog El‘lt r% Fde c1t erac 1v1 syndrome

di sease. The pr|n0|pal cllnlcal nanlfestatlons of

cerebral ageing and especially of age-related 10
Ageingefr bp appigtiay due Rriecrgeter dife Anestnenanifbhys byeyght with it a large

incre 891%' {Hevﬁlcfdéﬂﬁet P e r@fg{eﬁh é@pa&ﬁﬁ%% ancg% hll?h ari Alzhelrners

ecent  neuropharm Ioglc ave s
dlSCaSIGh Fhe erihciphl dlmicad usnHFysitens of hexs‘bxahhgheng yncbespéxﬁalt}em ;r@Lrelated
hi st am nergi ¢ _systens, has the rol e of
neuroggfp DI FERIAFEIGFS Th RS i 08P ivR %ﬁsisﬂna whickdpay,fead to
demeRfy Si opat hol ogi cal situations (Annu. Rev. Neurosci., 15
1986, 9, 209-254; Physiol. Rev., 1991, 71, 1-51). Thus,
it has been shown that histanine is involved in

var i si.ol.ogi cal be avi oyral . processe ch
Recen) oG PO Rof iR YS  SMGe kel P0G GpETvous system,
histarfineC3f &e Chyttd nhlst@ﬁﬁ@rgil@t é}@teﬁisa‘hﬁ§ thé@blel bt ¥, neurotransmitter or
aggr essi veness, eating beRavi our, | earni ng and

neuromdibaterain physielagicaly ar mbvvomﬁﬂaﬁ@glealt gitugtipnss (Asinug |Rev. Neurosci.,

e r h and. fu tlo
56 ARIAPH i PRS00 3, TSOSLGSY LN o B
involINeLihGAH Bk OhYsio26X0dal afdbeldIioutal %}oce@ces tshen & thblﬁ{oﬁtéglﬂuilon neuro-
receptor sub-types (Hl, H2 and H3), it was initially

endoasinghieguaiton; rircadipr Thighm; celilspde iaes PPty AggFesStyeness, eating
beha\? 1@&9‘1%9% @Weﬁ%mgﬁf&r %lngf s&ﬂﬁ)t{ceﬁlgaﬁﬁyo&la@é 3 %W ﬂfstammerglc
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 Hjs), 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 Hsz receptors by H; 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 capabl e of

| atq e S I ' 0

st N 2D g By b A ek B R S0l 24, 107-113),
As a gequitt ahd pptedtpathermpeutidABAlicationd fbic Hgl dnfegoaisth are the treatment of

.gl ut apmt e, was denpnstrated subsequent| Ti PS, 1998, .
cogniffee dafq?e?@m) asSagitie QTS PTAREIE P A iéﬁ&r@eawwwe diseases
such 3HMWPhdiRals AfkehddCPaAGHohR (ﬁ%gg,eﬂgk"g b ER Y AREAC disease and

[ evel s of %lstan1ne via blockage of type H3 receptors
frontabyor H3banottagd miesiestiasaie sasctilap as sothéreorti gin p awintiiee tredtaests of mood
. f 30 vigilance, learnin nd nmenory .processes, to. .
disordegs oar UG g it ARG deRD! JORBATEBN I De. otESity, pain and
narcoRpli@gtkes( Prog. Neurobiol ., 2000, 63, 637-672; Neurosci.

Bi obehav. Rev., 2000, 24, 107-113). As a result, the

potential therapeutic indications for H3 antagonists

are the treatnent of cognitive.deficiencies associated
The Giougds abrilr PRgern Ao P G bUbSEHaE A MRS SnIELEE, have
pharnfHcsRgRaBpropét€ibs ﬁﬁicﬁ'a@&itﬂﬁ&’sﬁrpﬁi‘sﬁg AR valiab1k inEfidd.

di sease, Pick's disease, Korsakofts disease and 5

frontal or sub-cortical denentias of vascul ar or other

origin, and the treatnent of nobod disorders,

convul sive attacks, attention deficit hyperactivity
More Syduilfi i, the pestityinvendion rélids tohgouedd dffoshdlh €y The

conpounds of the present invention, in addition to

havi ng a novel structure, have pharnmacol ogica

properties which are entirely surprising and val uabl e
in this field. \bre specififal 'y, the present
inventionRﬁ- 3 of fOrmu (1) R\ (
N~ (1), N whe epesent s_an NR3S02R4 group
wherein : - R3 dfit s a)hydrogen aton1oro§ i near
or branched (C, -C6)al kixl—gr/oup, ’

wherein :

R, represents an NR3SO,R4 group wherein :
- Rarepresents a hydrogen atom or a linear or branched (C,-Cg)alkyl group,
- Rysrepresents a linear or branched (C;-Ce)alkyl group, an aryl group or an NRsR4 group
wherein : '

Rs and Rg, which may be the same or different, each represent a hydrogen atom or a
linear or branched (C;-Cg)alkyl group, a (Cs-Cg)cycloalkyl group or a
(C5-Cs)cycloalkyl-(C;-Ce)alkyl group 1n 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;-Cq)alkyl, linear or branched (C;-C¢)alkoxy,
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15 - R4 represents a |inear or branched (C, -C6)al kyl
group, an aryl group or an NRS5R6 group wherein : R5
and R6, which nay be the sane or different, each
represent a hydrogen atomor a I|near or branched

( & lge}lalﬁ% Iy lglé p((%ac%géﬁg@ﬁ%}’ g’r o%rlr? %%{}'T \%ﬁ‘%ﬁ' ’t ﬁ)éana’l K ﬂfo and

I’TDI edriyinb ﬁoﬂtlbﬂzﬁ@l’subﬁmbécﬂlﬂ)ﬁ&ﬁﬁbr nafde DiieaRbr BAGHRE(C, t@gwm gfoups),
with the nitrogen atomcarrying them forma 5-
menbered ring wherein one of the carbon atons may be

l.ace [ (. u If
R rGRRGASCE 10 oF RRRIER (C RANAEE PEnS H AR OBR Bop or
(OpChoyaddllyyl1 €} 01y)atkyil dgad whigretn the akkat moietpmanbégkar or branched,
(C1l-C(,)al kyl group and/or optionally being
substituted by one or nore identical or different
S hes lkegt.ed 25 from hal ogen, |inear or branched
ltbelr?%?%a@%t%%g%' l i near or branched (C, -C6)al koxy, 3-
i near or br anched (Cl1-Cs6) pol yhal oal kyI car boxy,

d t d I
an ard 5 DS b gt cue pBm oian Py ighennf desgoups optionally being
substiffe&d )&Hekéﬁl rrﬂﬁr@li'(ﬂ)e?l}lcal%)r BRRFES S is AseldcRB3froiAl halogen, linear or
br anc % group, a (C3-C8)cycloal kyl group
branchgd §Ci- C )lmt @a|b(§nch¢(t:(CG@3)§ll¢oyy tinew pOIV\hI@Tl@iCﬂ (Che6)poly-
yl ar _or bra t.. bein
naloafjyle BBl AR W 5 o] athRnERRG pvchgfEe B9 one or more
linear{oh 8AYithed{ERIT wty] gﬂﬁhpgl phenyl, those groups optionally
being substitute one or nore identical or
di fferent groups sel ected from hal ogen, |inear or

to th%ﬁéa&%g?glfxéoxy’ l)clﬁ%%%rlram(s)erﬂq% anc eac}?c[ gﬂcgcﬁ%%rt ys_alts thereof with a

pharnfrebw@laly hecepmblrmeyd ofthade.oxy, cyano, nitro and am no
(optionally substituted by one or nore 10 linear or
branched (C1-C6)al kyl groups), to their enantiomers and
Am t"ﬁé RESRICSAIENT tofl &9dst Rerddily bOReSRrled, WHRIE Ahp!
Orgg ba pﬁar rraczﬁtC&? acsce%t ab}le aC|ed or base. Angl%/mg ny
hmltattlhe, Mwaiuknmﬂmctdiyldyobwnemcab Iselpheiic scit harosphmmye dpéd, acetic acid,

trlﬂuor}gacteluco na%gd l\étvclzttxch%(%td p?Puch agld n¥alon1c 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..

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 R,

together with the nitrogen atom carrying them, form a 5- to 8-membered ring wherein one of
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limtation, hydrochloric acid, hydrobronic aci d,

sul phuric acid, phosphonic %p acetic acid, 15
trifluoroacetic acid, lactiC aC|d pyruvic aC|d

mal oni ¢ aci d, succinic acid, glutarlc aC|d funaric

the caqg&gato}nétr ?Be re?l%};}onl?)p?lnﬁro er? xg%pcért sru w24 émi ?rag’}p & gb or SO,

nesu C aC| aci
gnnmﬁﬁﬁngmmbeaph&@ﬂ&@ﬁﬂ@bQ@lIy acceptable bases there may
be nentioned, without inplying any limtation, sodium

hydr oxi de, potassi um hydroxi de, triethylam ne,

PrefebeBd isQibe i ' bpEL

rofel B Y BB, Bl oo FE p BB BS P Ry SR i bR .
represents an alkyl group, for exanple a nethyl group.
Preference is given to the grou ng a hydrogen

Even &%Odﬁ?spﬁavﬁmtﬁgwa%w refafs to % ?qngg 0?&%&(1} which are :

compounds of fornula (1) wherein R5 and R6, together
with the nitrogen atomcarrying them forma 5- to

o N-{38-[frenispesh yipiperaxihdrdipyridive3-91 ] phdryl fHeezaasniipivnainddss may
be replaced by a nitrogen, oxygen or sul phur atom or by
dihyjgodddprife, Sop “ group, for exanpl e a norphol i ne group.
Preference is given to the R2 group being an isopropyl,
cycl opropyl or cyclopentyl group. Even nore

o N-{agp€dicatioyentylpmeiazite Myl)ppridial3ayi@ishehpl | barpassapbomdmide
formula (1) which are 5
dihydrochlemde; 4- i sopr opyl pi per azi n-1-yl)pyri di n-3-yl ] phenyl }
benzenesul phonam de di hydrochl ori de,
N-{4-[6-(4-cycl opentyl pi perazi n-1-yl)pyridin-3-yl]pheny
o N-[4 I@%Fm?mkmhlemﬁﬁiadmlyl)?i Ilsygtdiiqu]]nlheni):d%iﬁethanesulghonalm]ldeh
6- (4-cycl opentyl -1 -pi perazi ny 3- pyridinyl ] pheny
dihy ?ﬁ@ﬂﬁ%ﬁésulphonan1de 10 di hydrochl ori de,
N-{4-[6-(4-cycl opropyl pi perazi n-1-yl)pyridin-3-yl]pheny
| } met hanesul phonami de di hydr ochl ori de,

* N- {N- 644{C§elbﬁrﬂp$l®nfmyﬂ piypeplyAdines-$Hptchpl} riedianeSrpHohphatey | }
r phol i ne- 4- sul phonam de
dlhydrochlorlde

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

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

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

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

e N-{4-[6-(4-cyclopentylpiperazin-1-yl)pyridin-3-yl]phenyl}-3-fluorobenzenesulphonamide
dihydrochloride, '
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di hydrochl ori de, 15
N-{4-[6-(4-isopropyl pi perazi n-1-yl)pyridin-3-yl]phenyl}
nmet hanesul phonamni de dihydréchloride,
N-{4-[6-(4-isopropyl pi perazi n-1-yl)pyridin-3-yl]phenyl}

r ne-2-sul.phonam de  di rqchl ori de .
o - (R R By BB o e Bl oRef o Pripbengespeylphgmiyride
dihydrodhidridéor obenzenesul phonani de 20 di hydrochl ori de,
N-{4-[6-(4-cycl opentyl pi perazi n-1-yl ) pyridin-3-yl]pheny
| )-3-fluorobenzenesul phonam de di hydrochl ori de, 5-

.N-{4-16-(4-cyc] opentyl pi perazi n- 1-yl ridin-3:yl .
The ineniiont R G 5 ORED s e Bf el gh PRt GEmRATEY whicn
processiy EitrhdPdtise@ irpth@Shék $Pusk, a8 sRFtpaffefil tht BEmPORAI Erhd (II) :

of conpounds of formula (1), which process 1s
characterised in that there is used, as starting
material, the conpound of fornula (1I) OR 5 OR
wherein R is asrdef/ ney for,ﬂ3$nula (1), and R and R,
whi ch may be the safre or’ )diff erent, @Bch represent a
hydr ogen atom or a Ni-npedr or\Qm@nched (G -Co)al ky
group or together forma I|inear or branched

(C, -Co6)al kyl ene chain, which is condensed, in the
presence of palladiun(og, wi th a _conmpound of forniula

wherqip Ry jis andefrged gy forpmgn (D), mpd R @k Reiwhifp may bgdhelsfmpe, agdifferent,
each {/e?fé %R[alngdgooé‘?é)oab%g gro F‘ﬁ%g%rﬁog rbgﬁlﬁ{}%cf((ﬂ—@ﬁgﬂgleﬁo% leogethgr form a

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

which 1s condensed, in the presence of palladium(0), with a compound of formula (III) :

Hal - \ / 2
N/ (m),
N

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.

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

available or obtained by conventional reactions of organic chemistry.

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

compounds of the present invention are useful in the treatment of cognitive deficiencies
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whi ch conpound of fornmula (1) is purified, if
necessary, according to a conventional purification
techni que, is separated, whére appropriate, intoits
i somers according to a 15 conventional separation

technigue and is.converted, if,desired,.into it o
assoclzlid i erchil e iR diopERdsB TR e So i & Alfhgimer'
disead®! PRASEon’ Bscaed raLng disedsef Mordakef's (diskhscamgll fohta) oRASub-cortical

defined hereinbefore are either comercially available
demepfiassitvasanéad oppihep auews ishalpo methe tiegnwnbel mpedAiserders, convulsive

hemni [ : [ |.ogi -
ataciSSINAb Yoo RnafeterlifuDhurkithd, BB PR s ARG e st
conmpounds of the present invention are useful in the

treat nent of co?nitive deficiencies -6- associated with
The prgseshriaYeniiga Teiieinalsov to nPIKETACHEERE nEHERISYONg | ORISR as active
. , o . , e .
imgreibih Fagt Ui ot of PP (. AR AR5 8 PR Rion slt thereot
with 8 pharaorctittally adempehid asd ot bess aldnaroran coinbaration mdihngne or more
) and also_ in the treatnment of pmpod di sorders, convul sive
inert, ROP-ANE PhAFRRSAIHGHY JEFIPEDIC FFHRFUE PY SAESS-syndr one,

obesity, pain and narcol eptic states. 5 The present

invention relates also to pharmaceutical conpositions
Amongiimp pheinmeg eviscah compesitiomgicedilmgtto die ineagionptherecmap beinentioned

of for a (I an i r. t hereof or .addition. salt
more B 1ot iy R ot S5 gers b LR gupqing uscular or
subculAB6us) A RNEr BdnsicitamO6H Bidal SInaM febBtaDA8sa® pefRigRal, bik@hL ocular or
_non-toxic, pharmaceutically acceptabl e excipients or
respirglgry pdmmIstiAtiphg t he phar maceuti cal conpositions

according to the invention, there may be nentioned 10

nore especially those that are suitable for oral,

The phameégical cdnhptisitiavie Bcvosding ot tha ivsatidnafor Parenteral injections especially
) subcut aneous), per- or trans-cutaneous, intravaginal, .
mcluc}ee%qugpl’ls %g@q—aq}@pﬂlq ﬁ:@glg| gol%@@g&i@pe{fé@saﬁusgfansmns or emulsions as
well ds&RBId }?&V&HC}[S f?)g me%%ﬁlgtﬂ{lﬁcgpof i té@talplg ARG RWYr l:rsions.

conposi tions according to the TAvention for parenteral

i njections especially include agqueous and non-aqueous

The SieEeGeGHEN mIpS gt [-oLE @ecp, e IATMERSOT gpi e admiistation

especiGARSTHAE WHIQE 0P lirdoREL ShiARBaS @b, QheRN cAsTRELSH @RS ules, and
Thé pharmaceuti cal “conpositions according to the

for liqung erdlj masalf dbnceabbi ocudaraldmanistraticst gspedidly include emulsions, solutions,

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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especially include tablets or dragees, sublingua

tabl ets, sachets, capsules and granules, and for
liquid oral, nasal, buccal -dr ocul ar admi ni stration
especially i ncl ude enul si ons, sol utions, suspensions,

emulsHiEES aipHsHER, GeEET Srelipe V%P?%Qfdlggﬁﬁm B el sy, bricans,

absorbRY Qp&Hid, ¥uspeH§PR 8kdrdd, ceuraatidfibinsiacd @t.. per- or
trans- cutaneous admi nistration espeC|aIIy i ncl ude

powders, aerosols, creans, ointnments, gels and patches.
I i &1 0ns
he R SHBLE TEAY PUSIRRSRE AL SRR b Py e ove o

admiMi@yatiord 5thémhﬁﬂndch@tldam EdSﬁlpos’ltﬁ)cﬁT i) the I‘]ﬁﬁl@ff Hiﬁttw%h@/&iﬂ e disorder,
acceptabl e excipients or carriers there may
and whether ghegpsocipted ér@ﬁtm%fﬁ 3¢ Rgingrigken; T %ﬂ%%rana@a fieptld mgto 1 g
per da;%‘é‘ﬁé‘%?mo% SRELKARIYRS, wWetting agents, -7-
| ers spersanfs bi nder s, smelllng agent s,
di sintegrants, retardants, lubricants, absorbency
Thef(gi;ents sus enS|on age ts, colourants, gla our i .ngs.

tging rcgargien nd dyaRgles dlisirals TheEuTPR §UE & ok Amiigeinm way.
The s%h&%at%als hednat lkrﬁﬂ\tn rbliRtd &%&&epr@ﬁare@mﬂhﬁgt tb %b\gﬂ procedures.
e phar maceuti cal osition used, the nature and
The Si;revtertﬂStqf thé coinpowtids aiestmbed 1B tlmExmBmWrmdtyerasmoicmaice@dance

with (ST S o RifoB e T Bl e A ATSH Pt roHery S

foll owi ng Preparations and Exanpl es |IIustrate t he
invention but do not Iimt it in any way. The starting
mat eri al s used are known products or are prepared
Prepaation di :nig(§-Brémopyriginet-ghukisspropyhdpertacinet ur es of the
conmpounds described in the Exanples were determned in
accordance 10 with the usual spectrophotonetric

A solgﬁ&h@bﬂﬂtdﬁﬁng Npfir @28 d, 5 - mERE RSPt I IB415,Y8. 84kl Of 1-isopropyl-
reparation

plperf@me( @1Br mmé}/ m@?ﬁ 1l of PBAIL (Gloprunsl) i aredzavemight at 100°C. The
reactlgg o1 %ﬂu? n s& Iglf% %_gxlbie%t iléng) ? tux% a%d %@é’o‘flﬂpo?léﬁldgﬁ% ?flwgter and

perazi ne

extradédl vachGﬂI’dyl @éetﬂBUThé]oréaﬂWQh)sels Sar§tcbﬂd§cﬁéﬂ ovgshed g¥ith 8fine, dried
100C. The reaction mxture is returned to anbi ent
(MgSPahpysk arpeatedrimdeneducnd presshre: dheyrasisug ds Wf@ﬁawgfﬂ@hedawa an S10,

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  6.38 14.79 2812
%, experiment 5096 6.47 14.53 28.33

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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15 extracted with ethyl acetate. The organi c phases are
coll ected, washed with bri ng, dried (MySO4) and
evapor at ed under reduced pr‘ ssure. The residue is
chromat ographed on an SiQ2 colum, eluting with a
/2adthn9 to yield the
m—rgpﬁe—p &ugg&) rI%l ng?ﬁ A Op"?gﬁ?g’é?{g"é?mnt al
rnicroanalvsis : CHNBr % theory 50.72 6.38 14.79

Identlf_:,% epr%cedtu%e £ glgtr oInFre%)ar%p 01? q gut tzxeji—lsgg’rog pl%éra%l%e is replaced by 1-

cyclolam()§1pﬁre@g{mmyr| di n-2-yl)-4-cycl opentyl pi perazi ne
I dentical procedure to that of Preparation 1, but the

Meltidg pSRPY ORY) pieger azine is replaced by 1-
€ lcyc opentyl pi perazine. Melting point : 127-128C - 8-
Preparation 3 :
1-(5- Brom)pyri di n-2-yl)-4-cycl opr opyl pi perazi ne

o TP PR P B STl e "

gcl OFﬁlﬁliiMﬁﬁhﬂl%rcﬁKM}%chNHde' ng point : 110-115C 5
anple’ | :

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

fb nz\agﬁﬁéﬁyﬁ gﬁg'geﬂh?{@wgﬁhg'r‘é IdgeTgt :psﬁl ution of

2.0 g of 4-iodoaniline (9.13 mmol) in 40 m of

etom |Ie ar.e d 1.48 f [ i.e
To s EHEASEOF ol ot AiteReie 1 bupdn I 4Bnf by Rl ingss g aaea
1.48 @hl of0 ta@dia@rm%pmﬁmb sid Qhére dfopWideod )solutiodOof 1.28 ml of
acetonltr| |l e. The reaction mxture is stirred overnight

benzegesudphomghehledrid Parmeb 1mA8 nplef agetenidilet The eeagtion mixture is stirred
overnf%ﬂl [r %ﬁgnto iﬁ;&?ﬁﬁ l%j L{ & dacetB Isfl%u Lse ev%ﬂfatéde% id Hﬁdér reduced -

en up r act e ace
pressuBe The galniu@ is taken up in lN HCl and extracted with ethyl acetate. The organic
phase is washed with brine, dried (MgSQO,) 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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phase is washed with brine, dried (MySO) and
evapor at ed under reduced pressure. The oily residue
obtained is triturated in isopropyl ether until the
title product crystallises. 15 Melting point : 141-143C

ep~-B : . . — ]

%Px (4 &S Loprappiperaping 1y DRy gidi Sr | phsnslibsnzene

| ] benzenaiphoubahdanailydeochltidey of the conpound obtai ned

in Step A (1.39 mmol), 389 ng of

bi s(pi nacol at o) di borane (1.53 nmol), 410 ng of

[ (4. ) an
226 i E0E iSRG B irk ks RIbn 26 2y Fim Bl 300 7pe of the compound
obtairtedin Sepke @0.83 agkol), Thal vfdiokarerandi Xinbio£0 4 aegassHa, (), solution
. bubbling through a current of nitrogen.for 30 m nutes .

are g uqeﬁéﬂt01862§r§%d?v°ﬁ§rﬂf%ﬁ%§h Sleregpion prxtpre indsggssey @y bubbling

_ Caac i . babe o o _
i@l s BELIER ) AL B MR g
introdicedaansi thetreaatiopenixture és stirhed at SQEEC i vmdema gentteecurent pf vitwgen for

W t wat.er and .extracted with ethyl acetate.. The .
3 oy, (ki Eog) it B AP e TR HUH: e GHRITE By Fibeyith water and
extradléd GAthadigy1eARRY. atiRcxwacel pheddGed cBmemel! ®ashER8yith brine, dried
residue fromevaporation is triturated in heptane to

(MgSpuetml ewdported inhder aeduend prassure. Theerggidud wbtainad i lvbraneategraphed

.af i . [ oi.-nt, .+ 157-160C -9: Ste :
on iff (GG ReTIFOI PR BER r RS phafte: e PR b e bese
The g zLaiescivddpimosnasfesiendi byd fieahhesblieior 36 comtedfratt@nd filtered to
. _conpound obtained in Preparation 1 (0.79 nmol), 300 ng
yield g titleepredicp Buthe forgpeldhebydmehletidss B (0.83 mml ), 3 n

of di oxane and 3 nil of 0.4M aqueous Na2CO3 solution 5
Melting poinint Fe8UBEE into a 25 nil two-necked flask. The

reaction n xture is degassed by bubbling nitrogen
Elemﬁrzgﬁal S”Fﬁ#aﬁg)}fﬂéo minutes. Pd(0)

tetraki stri phenylgphosplaine (45 ng, $0.04 ghol) is

i ntroduced and the reaction mxture is stirred at 90C

undef? degent | e e6Pfent- B nitPdgeh-Por 139%hours. After
coqling t nbi ent, t e r at t reagfion mxture is
di I}ﬁrt%ge'{z/\ﬁgf vva?g'r%angpgext %g ed%%izth jé%%?l acet at e.
The extracted phases are conbi ned, washed with brine,
dri ed

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 6.02 1046 599 1324
%, experiment 5871 6.05 10.53 6.03 12.66
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10 (My504) and evaporated under reduced pressure. The
resi due obtained is chronat o(s;raphed on Si Q2
(CH2C12/ MCOH NHAOH 96/ 4/ 0. ﬂfj to yield the title product
in the formof the base. The base is dissolved in

h h h l.utj i S.. d
O R L AN T e Y
hydr ogilpabhsigideMih{didgAiride : 160- 163C 15 El enment al

mcroanalysis : CHNSCL 91, theory 56.58 5.93 11.00
6.29 13.92 % experinment 55.36 6.3 10.62 6.32 13.67

L &y :
%?I}E[ %C%‘41-0&(/)8P%lyel)rﬂlgtlhp%flﬁsélrl%hzqnﬁﬂq%/I ) pyridi n-3-yl ] pheny
| } benzene- sul phonam de di hydrochl ori de The product
obtained in Step B of Exanple 1 is reacted with the
Ideml&%‘r?ﬁ%‘ifﬁﬂredﬁtsé?ﬂrgd)f i ampieh ik theignzencsiphanyt gldoride 1s replaced by

tharRAdbid gfibed in Step C of Exanple 1. 20 Melting
me pg%ﬁén%%%i;%?(‘, El ennent al mi croanalysis: CHNS

1 heary. b8 3hob. 02 10.46 5.99 13.24 91, experinent
A_/[el_m%&l%?’(ﬁ%ﬁ .853 6.03 12.66 -10- Exanple 3 :
Elem&&dldnitfratdhvEy cl opent yl - 1- pi per azi nyl ) - 3- pyri di nyl | pheny

I I met hane sul phonam de di hydrochl oride Step A

N- (4- 1 odophenyl ) ifet handbul phéhani dé | dentical procedure

to S f Ex e 1 ut the b ne honyl

chl or/oi'e gg’ijg rep (grggd b2y71b5 r?é?hanggﬁélaphﬁ}i’jg anhydri de.

Mel%,iengerpoent : 2888- 120868 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}jmethane-
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 33.27 639 11.83 6.77 14.98
%, experiment 33.22 641 1143 685 14.89
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El emental microanalysis : CHNS 1 theory 28.30 2.71
4.71 10.79 42.71 % experinent 28.67 2.83 4.70 11.22
43.44 Step B -11-

N-[4-(4,4,5,5-Tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) pheny

| | et = onam de 10 |dentical . procedure to Step
ExampEF AR5 BH SRR - DRy LI B0 DR e e

i n St e@iphoRRRAKR dihMBlokhgideoi nt © 180-182C Step C

N-[4-[6- (4-Cycl opentyl -1 -pi perazi nyl)-3-pyridinyll pheny

I I met hane- sul phonam de di hydrochl ori de |denti cal

t-0: f-Exanple. 1 tarting fromth . .

The ﬂgé@%ﬁ%:é{agrbetdaxlnﬁggg i]%o tliex&n@qg r:;, s ff%c:%?(g bvlngacélﬂﬁgcomé)ung obtained in
Prepa€a0izn Gy 06lep icdoagdions d&¥caped atStopChflBampr iconmpound

obtained in Preparation 2. Melting point : 227-229C
Melti% 2@ Nt gg7omi croanalysis : CHNS A % theory 53.27

. 11.83 6.77 14.98 % experinment 53.22 6.41 11.43

Elemaniganigrpag@lysis1- Exanple 4 :

N-{4-[6-(4-Cycl opk opyl %per a?\} n-1-yl )py%’%pi n- 3-yl | pheny

| } met hane sul phomam de " di hydrochl of’i de e product

obt agn@koin St eps Bsof sBaMI2s58 | 9. peactsegh With the
conmpound obtained in Preparation 3, under the

cordiapanserdescP{ Bed Wt ep2-& of 6Blanplie?L. 5 Mel ting
point : 197C Elenental mcroanalysis CHN S Cl

Example 5 : 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-i0odoaniline (45.6 mmol) in 200 ml of acetonitrile there are added
6.41 ml of Et;N (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 1IN 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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% theory 51.24 5.88 12.58 7.20 15.92 % experi nent
51.70 5.78 12.21 681 15.93 ample 5 :
N-{4-[6-(4-1sopropyl pi peraztn-1-yl)pyridin-3-yl]phenyl}
nor phol i ne-4- sul phonam de di hydrochl oride Step A :

=l o i ne- 4-sul.bhonam,d .
Sep s ORPET TSR bRt SR Y by Frfropggine+-
m of agalpWehhmidedihherehiorédeadded 6.41 ml of Et 3N
(45.6 Mol ) and 8.47 g of norpholine-4-sul phonyl
chloride (45.6 mvol ). The reaction mxture is stirred

Identi%ag E)rongdl{?é)fﬂ)rsi’\tgjaé 8??;?2}“261& 1}&&8&%@%9&?1% epr&ﬁlﬁ:t g’tﬁt%&ﬂntﬁ I8

evapor ate vacuo, resi e Is taken

.up_i.n, | -and extracted with CH2Cl12. The organic
Mﬁ?%%’é%’ TAE el ned, washed with brine, dried (MySO4)

Elemeénindl miib@ahgllsit- t h ani mal charcoal to 15 yield the title
product . I\/Eltingl(foi nt : 91 C Step B :

N-[ 4- (4, 4, 5, 5- TetG amet By1 - 1. N3, 2- diSoxabd¥l an- 2- yl ) phen
yl] | ne-4 I p am dent;i,cal cedure to
St eg%er(%?HExanp?%yi, tszstoé{z;rt i ggﬂf ro%]tShe ]g?@guct obt ai ned
i N % te@perbuent20 SMEPOI n@. f0i n13.23 1580861 B.42- Step C:
N-{4-[6-(4-1sopropyl pi perazi n-1-yl)pyridin-3-yl]phenyl}
nmor phol i ne-4 sul phonam de di hydrochl ori de Identi cal
procedure to Step C of Exanple 1, starling fromthe
product obtained in Step B. Mlting point : 194-198C 5
Exanfple6e IN-§-| Gridetsopngiyysip erazircl H)Ny HdGi-3-y¥phe ngddmgtha@e-O 6

0 .
g gé %@bgénath %d]il?ydtsrz)chlxﬁid%)(pe“ ment 50.90 6.79 13.23

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 Ci
%, theory 50.19 6.25 1232 7.05 17.15
%, experiment 50.14 6.10 1149 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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Exanple 6 :
N-{4-[6-(4-1sopropyl pi perazi n-1-yl)pyridin-3-yl] phenyl)
nmet hane- sul phonani de dihyd?%chloride The product of
Step B of Exanple 3 is reacted with the conmpound

Ekmg)ta“ned Lpi?neparation 1, under the conditions
¥ Step C of Exanple 1. 10 Melting poi nt

191 C Elenental mcroanatysis & HN§ C ¢4 thgory
50.19 6.25 12.32 7.05 17.15 Yo, experinent 50.14 6.10
11.49 6.58 17.2BdExRanpl 8324 3.72 431 9.86  39.03
N-{4-[6-(4-d,sopro ip i n- ) pyri di yl nyl }
propane-2-‘éU%%ﬁHﬁ%h?de%ﬁﬁﬁydr%%%lof%%% Sg%%iA\%ng
N- (4-1 odophenyl ) pr opane- 2- sul phonam de 15 Identica
rocedure to Step A of Exanple 5 replacin
Siap o IY-He(ded 5 Bfsaprtiiil obi-dioxaberplan-2-yDphenyllpropane-2-
propane- aonyl chloride. Melting point : 96C -13-
Elenensgﬁmégéﬁgggalvsis CHNSI1 96, theory 33.24
3.72 4.31 9.86 39.03 96, experinent 33.21 3.38 4.17
9.74 38.37 Step_B._: : o
Identigalprogesture t8 St of Brample L staging frp fhaggpdich abisingd yipfiepy-

| } propane- 2- sul phonani de Identical procedure to Step B

Melting p@ubidA26C1, starting fromthe product obtained in
Ekmé%&@nf%xmghyghting point : 192C El enental m croanal ysis
C H N S
%, theory 3540 7.44 4.31 9.86

%, experiment 55.46  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

Elemental microanalysis :

C H N S cl
%, theory 53.05 678 1178 6.74 1491
%, experiment  53.05  7.07 1158 647 14.62
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CHNS theory 5540 7.44 4.31 9.86 % experinment
55.46 7.33 4.54 10.11 Step C:
N—{4-[6-(4-Isopropy|piperazﬂﬁ=1-yl)pyridin-3-y|}pheny|}
pr opane- 2- sul phonam de di hydrochl oride Identica

ExanfiE8 A €16 B-Cuibpip - Lyl bR I oo
El enefuatobengénesiiphyiamide dihdd®chlorideneory 53.05 6. 78

11.78 6.74 14.91 /n, experinment 53.05 7.07 11.58 6.47
14.62 -14- Exanple 8 :

DA P PSR RERBLAE il BB Ryl oY

{4-16-(4-Cycl opentyl pi perazi n-1-yl ) pyridin-3-yl ] phenyl }

am ne ldentical procedure to Step C of ExanEIe 1, using
Identlfgl_p(rgge@y@’ tg Stepr ¢ gﬁggﬁypl_ell’, ysipg &}-&(ﬁgért@rzgﬁ@t wl-1,3,2-dioxaborolan-
: - yl]am ne. Meltin point : 160-162C Step B
2yDII%i—eﬁ'@z?xgﬁ!?'4-Cyclopentylpiperazin-l-yl)pyridin-3-y||pheny

Melti;lit_oé]ih ]‘Mbt_)[&bgnzenesul phonam de di hydrochl oride A

'S1 on containing 200 ng (0.620 mmol ) of the
product obtained in Step A and 302 ing 10 (1.55 nmol)
of 4-fluorophenyl sul phonic acid chloride in 2 m of

fen Bi:ndVil&le(4-GyslopestylBipszin 1-yApy sdin-3alkpdenybdt i ng
AR . - .
b ect pi dushETRRL A fonsiifc bARGH A N1 2 LS, ¢

collected by filtration, dissolved in a m xture of

CH2CI 2/ MeOH, sorped onto about 1 g of silica and
A SUSEﬂ}Sb%%O&@%HaBﬁ%@g o B @omPeandd (RFRTOdYqt a@ﬁaﬁgdw SigpeA 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/NHj3 98/2/0.2. The dihydrochloride is formed by taking up the base
in ethanol and adding ethereal HCI.

Melting point : 256-262°C

FElemental microanalysis :

C H N S Cl
%, theory 56.42 564 10.12 579 1281
%, experiment 56.03 5.73 9.77 545 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



m xture of CH2C] 2/ MeOH NH3 98/ 2/0. 2. The

di hydrochl oride is forned b¥ taking up the base 15 in
et hanol and addi ng et hereal MO . Melti ng point:
256-262C Elenental mcroanalysis : CHNSCL %

ry 56.42. 5.64 10.12 5.79 12.81 % experinent 56.03
’%@f’%‘@&s 12.74 Exanple 9 :

N-{4-[6-(4-Cycl opentyl pf peraai n-1- W ) pyrcdi n- 3-yl ] pheny
| }-3-fl uorobenzene- sul phonam de di hydrochl ori de 20

| dentd &8107pr ocedlré té-‘%amﬁ@-éz& St Uk dy

3- fq yl s oni ci | ord [ ep B.
ml%’ﬁ%gg%?ﬁt : %2’? 1 068315@2%5 er%éér?teal [br'né%cr oanal ysi s :
CHNSdOd % theory 56.42 5.64 10.12 5.79 12.81 %
experinment 56.72 5.60 9.96 5.67 12.86 Exanple 10 :
N-{4- 16- (4- Cycl opentyl pi perazi n-1-yl)pyridin-3-yllpheny

o : . .
ke Fo | 4P 35 REEERERY DRI 50 AL 95 6k 72 nuor
2- f | uorbepharegulpbbpiroidealibpdidchlorigiei de in Step B. 5
Meltin point : 248-253C Elenental mcroanalysis : CHN

SA % theory 56.42 5.64 10.12 5.79 12.81 %

IdentR¥NSHEMRAL toTBeaftB1O8, BAt Saifle 2 FhbrophenBlpHefiic acid chloride in Step B.

Melting point : 248-253°C

FElemental microanalysis :

C H N S Cl
%, theory 56.42 564 1012 5.79 1281
%, experiment 56.46  5.63 9.87 5.47  12.80



10

15

20

25

PHARMACOLOG CAL STUDY OF COVPOUNDS OF THE | NVENTI ON
EXAMPLE A : Cerebral |levels of Nt-nethylhistamne in
the NMRI nouse The purpose- Y¥-this st udy, which was
carried out in accordance with the nmethod of Tayl or et
al. (Biochem Pharm, 1992, 44, 1261-1267), is to
evaluate the ex vivo activity of the 5 conpounds of

t T PRBEEOD LOGIEN] STUBY GRGIHMPOISDS O YTHE HVERTIOR!
histam ne receptors. That activity Is revealed by
measuring, after treatnment intraperitoneally with the
test conpounds, the central |evels of

Nt - met hyl hi stami ne, which is a main nmetabolite of

EXANMEIRA NCeréital RYER S N -infeth PistHhuaRSialth€ NMRD hioaké ONs

0 -nmet hyl hi stam ne indicates an increase in the
turn-over of histam ne by bl ockage of the type H3

The p% Q)t % %k t 4, %h?ﬂ]txgl%c}q g/%? RLE ? Iouél' 81 ;NN!) d];J;]I-lJn v(x:/ﬁl{; %he mgtg 91)1" Taylor et

are t rea raperitonea unds
al. (Elf)cﬁehﬁ‘ PH2SEN1992, m4$r112l60ﬂ267) WBttB évﬁﬁiafe aRl bi Q}Evo( d8livity of the
m/kg). One hour after the pharnmacol ogical treatnent,

comppyds %nﬁhﬁmr%ea? Evenqn p§ aRazomHF of Hier Hipcanid higtamine receptors.
i FERESs (URAER . ARG it e v
comppi@idp chs oaﬁ’ealcml’si bOO0€dmEthIH e, IwhichMif,a 463in mhb@bolite of
supernatants are recovered and divided into aliquots.
histarrrine. Ahj Gowese & dhe perglaal cqwenﬁatllqrxq L@denmeﬂw@@ﬁamm indicates an

1ncreasé1é (i)n el ff‘mloev\%g Cffﬁntl ! e%&étglﬁafa% Eﬁite%r mﬁ cengrlaﬂ,m%t&mgbetre%eiptors

radlo- |nnunolog|cal assay (RIA) using an assay Kkit.
The tissue |evels of Nt-nethyl histam ne_are expressed

NMRJ gy (15-4 2 @’@siﬁeaé@damapqrﬁen@élmrqrélbhwah CORPOoBRGseRfy the present
f

e B Sy LA O R e R B o men. e

animam amoaamdﬁcanlt atdh eﬂqe&Obqarrs%memménfromm mshqmad mtmgemuxre@lyed and

homo%l?gl m gﬁ%ﬁ?%{,w ana Sé%riﬁggi?{lglp ucs %rglé‘,ﬁljtrl a(% doo g, 17
min, ﬁ‘t%u*rhé sxﬁﬁ:%t&ﬂ@ﬁve @&O\Q%ea?ndoélvﬁdE@ Mtd aliQuotd Weﬁﬁug’[@ ‘are frozen

he conpounds of the present invention are capable
1nhqmdcmaasnmgdewdﬁbﬁn&M§3wﬁﬂebﬂamsconcentrat|ons of
Nt - net h hi st b 0, % of exa
DeteW“é’Bn%thﬂs“%‘F r@xi‘ﬁ‘ﬁ{seggﬁaﬁ’& lh‘éa‘ﬁ‘f% aP“t by radio-

immu%gﬁ%ﬁ:apgss}}o (m*&lng 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
invention 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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and 3 ng/ kg PO, respectively, allow an increase in the
endogenous cerebral concentrations of

Nt - met hyl hi st am ne of 162 B¥and 138 % respectively, to
be obtained. -17- These results denonstrate that the

S he,.p e inve are powerful.

Thesc SRS gt UL TR Ronapbat of SpE e cbegfiigpsare powerful
antagERAAVBEEPB H; cBhied thieniee phapeey. aphi ¢ recordi ngs on

freely moving rats Adult nmale Wstar rats were

chronically inplanted with el ectrodes placed over the

frontal and 5 parietal cortex. Cortical

el ect roencephal ogram (EEG was recorded fromrats
EXAMIMIEE :i Efdcti®encpd@iogripic $6¢ordingh ba Thaly RGvIngatts

npounds and vehicle were adm nistered in a random

order at 10:00 AMon the sane days with a m ni nrum of 3
Adultqﬁ%é V\%@ﬁ%@w%%ﬂrﬁ%lg 1&5%{&% h el@tl,tl'o%éé El%c r i@terdnPal and

serve s own control sol u power sl ow wave

parietdiedotriax b@srt ca el dcirotnceplidle graldaA EE Q) naiks rwoﬁthdrﬁmtzespldwd ingide
sl ow wave sl eep and di sappears dur.i hg wakef ul ness. and

Cagesma ﬁ%\ﬁwd&tf@%@n&d%weﬁpmg%b angygh lﬁlx?é}‘%{@ a¢mpysigred in a random

order %HP(E@@%;M’ &n Pr?eréa%sda% wifl a%ﬂlm%%rﬁ%gy%&weerl Eth ?Mlmstra‘uon
hi gh v es of slow wave delta power are signs o

allowangeaslatat angbred @a s owrespeol.iMtsbinte pReg W sBw waiveamlte baidsctivity

ound of th resent inventio Jncreas arou

(1-4 AL fordmadge B DR HEEEP e siibetia st S thlyess and

rapid @?és"iﬁ@dén%n?’sl&% Jale{des éd%ve@%@’?ﬁsﬁe?enofm JBERUOVEA0 min,
conposi tion Pr epara ion formula for 1000 tablets

low a@@b}gh(y@hqeapﬁﬂpng veavdgleba g@wq_me pignoef arousal and sleep, respectively.

ResulN 1L1éic£te t}ga% %‘18%19 py?kﬁw r%ﬁﬁep 1é1h/§3/rrtion nt](hr ase arq p'ﬁl o(ﬁ%crrﬁ:aég of delta

band ﬁhth'ytg})’ Qﬁﬁbﬁslrﬁ%nﬁ@mhﬁo.@to 3 mg/kg IP.

......................... 2 g Weat starch
EXAMPLE C : Pharmaceutical compeosition . . .. ......................

Preparation-formula for-1000 tablets each-containing a dose-of-100 ni'go(g” g
|\/Bgﬂ€SI um st earate

N-[4-[6-(4-cyclopentyl-1-piperazinyl)-3-pyridinyl]phenylJmethanesulphonamide, . . . .

dihydrochloride (Exirple 3)- o n 2 9IRS 1008
Hydroxypropyloellulose. :.: . v szt s st ser s i st st m 3.9........ 2g
Wheat Starch. . ... . e e e 10g
 I5F: T (1T P 100 g
MagNESIUIM SEEATALE. . .. e oee ettt ettt et et e ce et e et e e e e et e e e e e e ae e aes 3g
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-18- CLAIMS 1. Conpounds of fornmula (1) : ~-NR2 R N

('), wherein 5 R represents an NR3SO2R4 group

wherein : - R3 represents al&ydrogen atomor a linear
or branched (C -C6)al kyl group, - R4 represents a
i near or branched (Ci -C6)al kyl group, an aryl group or
an NRS5R6 group wherein : R5 and R6, which nay be the
same or different, each repgegsnt a hydrogen atomor a
10 linear or branched (GC™-Co)alkyl group, a
(C3-Cg) cycl oal kyl group, or a
(C3-Cg) cycl oal kyl - (C1-C6) al kyl group in which the al kyl
noiety is linear or branched, or R5 and R6, together

1. Covnpburideef furtnukg@n: at om carrying them forma 5- to
8-nmenbered ring wherein one of the carbon atons may be
replaced by a nitrogen, oxygen or sul phur atom or by
an SO or S02 group,
bei ng 15 bri dge#
group andRe+—
nor ei dent i ¢al )
hal ogen, |inear™¢ f (C- C6)a|ky| | ixear or
branched (G - CB)aIkoxy,
pol yhal oal kyl, carboxy,
(optionally substituted by one or nore |linear or
branched (C -C6)al kyl groups), 20 R2 represents a

whdrei@gar or branched (Ct-C6)al kyl group, a

(C3-Cs)cycl oal kyl group or a
(C3-Cs) cycl oal kyl - (C1-C6) al kyl group wherein the al kyl

R MRpRLhTBYNRSSbIDSRbuPhnbEANChed, 19_

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

the ring thereby defined optionally
sy a |inear 7F/6>qggng (Gi - 08) al kyl
aIIy bei n substltut by one or

el ected from

cl

Linear or branched (€1- C6)
Qﬂroxy, cyano, nitro and am no

- Ryrepresents a linear or branched (C;-C¢)alkyl group, an aryl group or an NRsR¢ group

wherein :

Rs and Re, which may be the same or different, each represent a hydrogen atom or a
linear or branched (Ci-Cg)alkyl group, a (Cs-Cg)cycloalkyl group, or a
(C3-Cy)cycloalkyl-(C;-Cg)alkyl group in which the alkyl moiety is linear or branched,

or 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, 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
(Ci-Co)alkyl, linear or branched (C;-Cg)alkoxy, linear or branched (C;-Cg)
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;-Ce)alkyl group, a (C;-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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it being understood that : an aryl group neans the
groups phenyl, naphthyl and bi phenyl, those groups
optionally ~being substitutEt by one or nmore identica

or different groups selected from hal ogen, linear or
" ranch;d é% )alkyl | i near or branched
Q Ilnear or branched (G -C6)poly 5

hanaIkyI carboxy, hydr oxy, cyano, nitro and am no
(optlonally substituted by one or nore |inear or
anparyh erpad mens ¢Bg ardups pgﬁwp@zyphmyh @nd banhanyli tese grcatpa optionally
beﬂ‘lgas?.\%%gt{tﬁt%!i B9 TRE %F rn%?e 1d%1|1t% Bﬁ giffterenp gr%%llastosseletcpe% hVYlogen linear

armace tI ca acce e acid
ormﬁw@s Cfalkgdr meaaomr)mcha@ COf-0i)ag ok ligka dmlanccheioa)poly-
R4 represents an al kyl group, 10 their enantioners and
hadpalied, wgdw@r@ys aYIOaNIge aad amincolepienally subéitusest byprerpr more

tabl e acid or base. 3.
lu%g%%oun s 0 ’fdﬁ%%¥§$§ﬁ§£ according to claim1, wherein

R3 represents a hydrogen atom their enantioners and

dlastere0|soners and al so addition salts thereof with
theyr et pmEEyand a iasterroisoptest | andhcilge ofddifiare sals thereof with a

pthHMHﬁgﬁly%fcc £Uw5&d(>f’%laseaccord' ng to claimi, wherein
ether wth the ni trogen aton1carry|ng
then1 forn1a - to 8-nenbered ring wherein one of the
gen or

] C@ﬁé@ﬁﬁ? og&%m%%ﬁgwﬁe ! acc‘ig&?){gwggfﬁltnrﬁ.?}:@ﬁsen n alkyl group,

théPagidn0bRes 3l AiRRIQIQHUSLOMBAS, aldddadtithéh adds tineRof with a
salts thereof with a pharmaceutically acceptable acid

phgrmasgycallyqeecptatderpod aribasef forrmula (1), according to
claim1, wherein R2 represents an isopropyl group
their enantioners and di astereoi soners, and al so

. Cafigbundoof famuk (hac@edinpitd blaian 1pﬁrﬁérﬁﬁcleyféfﬁéééﬂty ah drogen atom,

acceptabl e acid or base. 6. Conpounds of formula (1),
thefE c At IATCIS0 28 aidiAStEreoRtoatest. n ame plapr addifiqns salts thercof with a
I | group, their enantiorners
ph%ﬁg&%ﬁgst f%g§§%$%%%§8F§% al so addition salts thereof
25 with a pharnaceutically acceptable acid or base.

. Compounds of formula (I), according to claim 1, wherein 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,
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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-20- 7. Conpound of fornula (1), according to claima1,
which is N[4-[6-(4-cycl opentyl -
piperazinyI)-3-pyridinyl]ph%%yl]nethanesulphonanide
di hydrochl oride, and also addition salts thereof wth
r I gal cept apl i g or.base .Process
CTOBBERLR b AEHORLNLBTE' B, Shiahra i eosiBens
piperagingli)13gp frialigy fihanll i metbarkb@phaitagtiis athyichldate, e ol &ldition
used, as starting material, the caonpound of fornula
satp fherg@f\withgrphammaceufipdercrentable acigor §ats ned for fornul a
('), and Rand R, which my be the sane or different,
each represent a hydrogen atomor a |inear or branched

. Prio@iss Clrathiey prepaoitipn o6f comgetdier of dbrmalal (Ineaccotding to claim 1,

branched. (Q - al kyl.ene chain, 10 which is condensed
e RBCIrCTRE6 gt bS5l T U Tt LhE GomeRsmgs ahigriomia (D) :
formula (I1l) NNRZ Hal-~~7~ N wherein R2 is as

defined for formula (1) and Hal represents a hal ogen

atom to yield he/ onpound @jrformula (1), which

conpound of fornth s pur i fi ed, t necessary,

according to a conve ohal “\15 puriflcation technique,

i s separated, where ‘appfopriat® into its isoners

according to a conventional separation technique and

is converted, if desired, into its addition salts wth
whereRPR[ 1RGE Wekinad Ity aprept ahl AR PR PRERE Hay be the same or
Phar maceuti cal conpositions conprising as active
diffargni diaeth repaeseninp g gerc slormdong linear amiyranghed ¢€;-Eaikys group or

ta. 7 in _conbination,w r re inert, non-toxic,
to%%h%rhflggnrrﬁ'c%lﬁ riOcrgrwh\é\éct(gb@ggl}(gleg%aﬁ?’ent S or carriers.
-21-

which 1s condensed, in the presence of palladium(0), with a compound of formula (III) :

Hal — \ / 2
N\ / (Im),
N

wherein R; 1s 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, 1s 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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10. Pharmaceutical conpositions according to claim?9,
conprising as active ingredient a conpound according to
any one of claims 1 to 7, for use in the synthesis of a
medi canent as an antagonrgg'of type H3 centra

hi st am ne receptors 11. Pharnmaceutical conpositions

10. PREGRAESIRE éoqh H&I. %cccﬁ(ﬂ )t/(’.) Saite @tcok@?ﬁfhgoﬁe c"i‘grg' ¥%ed1ér1t a

11,

12.

13.

14.

15.

16.

Ingredient a |ng to one of ¢
cerspqund ceprdieg) iQ:alyec_me ofj chum':hbto 1, featseenthe efntbesino ft 4 reedicament

deficienc asgoci at with cerebral ageing and wth
ahEl e}ggalghgfﬁyqséécc&%gg@gggme IH8P'PH the treatnent of

nood di sorders, convul sive attacks, attention deficit
hyperact|V|ty syndrone obesity, pain and narcol eptic
Phirgagauticaly composilione caRCPIdME W0 RBYRI L BMEBPIIINED AHIilPR! Be active

rg(r:&héﬂt %cc&@iﬂB%idn@goﬁé fof @gﬁﬁs ?W? T?‘Cfo!}‘{xg? 0a A EHeAMin the

cording to any one of clains use, as a
tegdicotanetcogitive hdefidierses messociaibd c ogthi tcnembradi ehgdngnaideswith

associ at ed s dis e, rkinson's ..
Rt et disds) EnE LT kB @aRr Giond QiR Hagyusive attacks,
aftériioh dbficlnklpetabti G oY dyind Bmef6H¥EIRY, bais a8 nardals Sl sditeDr

other origin. 13. A use of a conmpound of any one of

clainms 1-7, in the manufacture of nedi canent for the

Phﬁrﬁﬁlt:é{ﬁfﬁﬁl @(ﬁmﬁ&sﬂﬂin&' ¥Roldely & eRGhes, 2SRRI @f 1Wst Bne active
cerebral ageing and with Tneurode enerative di seases,

inghedignd racedr mgrféaﬁfmgﬁl@e of chivod | dpsdr Beruse, asomvngdi¢apsnt, in the
3 ﬁ'xf%ﬁtk%f gﬁ ﬁ%' c%ﬁ&b{ agsomﬁgﬁ r\@l?ltl 'Xl'zfi%m&y&n qlfsggg%’ Parkinson's
obesity. es. . use of "a

I'n an nar col eptr c st
dmsoﬂhﬁ'saflseaw Kuvenkoff'scdistiases afid Fyonitah anh esubmnrticat iementias of
vof F h anent for the treatnment of cognitive
BEFIPEY N éd8, soci ated with Al zhei mer' s di sease,
Parkinson s disease, Pick's di sease, Korsakoff's

zgh%ﬁsaecmﬁ‘ﬁﬂnfl ro@ Qﬁ}abnaagldtlﬁf-ﬁé'l CORL (iR E IR blagmcgfual{xem for

vascul ar or other “ori gi A conpound accor
that djeatniens yifseoanitival dqlltasclhaeneqonlnmésuvth beeg:bwil t h:ung and with

neﬁxfoﬂg %ﬂclem{ dl‘lurl]é(be I%mI Jellﬁh ES r.nt %Pl oodpdhm

accor st an Her'ef g Serrpagive
atiaths, meﬁemedﬂi exlﬂmptﬁncytmtg)samwlﬁe tob&m@/qﬁ'un and narcoleptic states.

A use of a compound of any one of claims 1-7, 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 8 substantially as herein described with refcrence to any

example thereof.



-22- 17. A pharmaceutical conposition according to
claim9 substantially as herein described wth
reference to any exanple thereof. 18. A use according
to claim13 or claim14 substantially as herein
described wth reference to any exanple thereof.

-22.

I7. A pharmaceutical composition according to claim 9 substantially as herein described

with reference to any example thereof.

18. A use according to claim 13 or claim 14 substantially as herein described with reference

to any example thereof.



