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-1 NEW PHENYLPYRI DI NYLPI PERAZI NE COMPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND-1PHARMACEUTI CAL COVPCSI Tl ONS
CONTAI Nl NG THEM The present i nvenrglljé)g\ éﬁel g%gigéng%

p INEIP HIEN Y LAAYIRIDINY | BIPERAZ NG rfeld f
t HEEPAMEQHM&ND BHABMACEUTISA R CRNRARTIONE NING

The @rdsantrihngitioh eetated e new phewphridipipdiezid esepunts)\ieAtgrédess for
are especially val uabl e from a_ pharmacol ogi cal point

thegrprepagsli Bedd (@ ehgmacaeical eperasitions FortepRELhEH with type
H3 central histam ne receptors 5 and can be used in the
treat ment of neuropat hol ogi es associated with cerebra

Thagempgyndsnifotie girssenidawsnticeadrt rgpde@iigwiahiableafichn a pharmacological
sle kef ul ness rhythm. and of attentjon defjcit

PO agﬁﬁw thegiusy o it iestiicAgieracon e dpeindl Bistaguies egeptors

ana Gk eRsRMd lihfife SXRBRLA Wméﬁ?oyﬁ Ho@&aéss@&ﬁe@ %th%érabﬂaf ageing,

| arge 1 ncrease 1 n the incidence of age-relate
mqméuhmmdﬁ;rho&augg éshandueapedeq-wykafiindd rAthheiang roT&ttentlon deficit
di sease. e principal clinical manifestations of
hﬂ@ﬁ?ﬁﬁ?ﬁﬁyﬁggmﬁg and especially of age-related
neur opat hol ogi es are deficiencies in nenory and
cognitive functions, which may |lead to denenti a.
Agragesft tha @opelghen due ¢d oireasbd ﬁfeudxmstahava lsittbiras thatght iwith it a

th tral am ne, W& the centra
1arﬁ? :’Tcgr%]sr?;?rb e;égc? e Sé/ qug}g? ﬁeZatFé)l IéCUB(}pag]O oglies anc‘i: especially of
AlRRUh &' Bk tThe rpn@blplﬁclﬁﬁéﬂl mREU AR of BerbhIdSd Iéin%gin@%lspemally

or physi opat hol ogi cal situations (Annu. Rev. urosci .,

of agrgplatel mlgo}zghplog;nﬁy griegleficigpeies Immenory and ];ogrmylve fiimgigons, which
eheﬁﬁg 2 shown that histamine is involved in
arious yS|oIog|caI and behavi oural processes, such
as thernDreguIatlon neur o- endocri nal regul ati on,

circadian rhythm catal.eptic states, notility
Regeil mesqphameis oGl siutes By Foum, thagannihg gceaﬁaﬂ nervous system,

hls%rﬁﬂé' ﬁgtthg rbenﬁﬂdhﬁféﬂﬂﬁ’érgﬁ gpﬁ,ﬁ‘f sl fihd Yhel M?% & n&!rot’é%%xgntter or

hi st @m ner gl ¢ neurones and nction
nelRatnodylafer in pRGoleess pr ﬂnﬁﬁiopan‘m)logldaﬂ)@mi’z@ﬁns (g .Rev. Neurosci.,

19%&38%%@3%51&983%6% I—ﬁﬁé 33561-@“3 it ngl\]g%eplls (it)\?ﬁgn g}na(fylstamme 18
im®RANnt Nidfouk qﬁyﬁl}é%cal and behavioural processes, such as thermoregulation,
neuro-endocrinal regulation, circadian rhythm, cataleptic states, motility, aggressiveness,
eating behaviour, learning and memorisation, and synaptic plasticity (Hass er al.,
histaminergic neurones : morphology and function, Boca Raton, FL : CRC Press, 1991, pp.
196-208 ; Prog. Neurobiology, 2001, 63, 637-672).

Of the 3 histamine receptor sub-types (H,, H, and H3), it was initially shown that the type
Hj 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 H; receptors by Hy antagonists makes it possible
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H3 receptor is a pre-synaptic autoreceptor which
controls the rel ease of histamne (Nature, 1987, 327,
117-123). Its activation inhibits the rel ease and
synthesis of histam ne by a 25 negative feedback

to prReAOLSHRY: ONNEWIAse] RAGEg #BAemds: pré&gséqz)regﬂgt@ foodf intake, and

exi stence of presynaptic heterofeceptors capabl

to ﬁ%htta‘toﬂlﬁ@lstvﬁeﬂ“ﬂ@tse@s% d¥euseiriel. n%l@@oﬁétﬁ?ﬂd@ﬁ Afedrosof Biobehav.
euy, ot yan tyers, h or.a

R B R oS BagE e PHRS) FRBOLRR incications for

anigpoHisteatcethe msm@l-;etmnsd g‘n&’ﬁ@ddﬁiétbﬁeﬂy Qﬁbhﬁteﬁmlﬁﬁeeré&&&gem g and
19 177-183). . Studies carried out in animls have shown

withhngurodespiratives disqagcsetteh Fenblabeimer's élsgwaB@rkmsgms \disgages Pick's

dlSQ!lSGh 'K%tr@dm)ﬂ% d’lh&%s«plaﬂ(ﬁ: m‘t‘alo(% st%pceort'_?al ra%ﬁl%ﬁ ? VXSCEE[ or other
ant agonlsts ma ossibl'e-2"t0 of

origingi dr@incle; treranaitngf aﬂdodraimfr&erp,r Qﬁﬂﬁﬂﬁﬁe dtt@clfsegzhtteahﬁn deficit
f ood. i nt ak and to conbat convul sive attacks (Prog.

hyREERT Y syndromisgepesisy pagrandgiamcolegiiGsiéssi . Bi obehav.
Rev., 2000, 24, 107-113). As a result, the potentia
therapeutic i ndi cations for H3 antagonists are the

The reeatpremds of thcolg‘ﬂd;dnt vieved @i, cinenditem @sbodigbadvel sthucture, have

R R B R R S R BT s S

dlsease, Kor sakof Ps di sease and frontal or sub-cortica
denmenti as of vascular or other origin, and the
treat ment of nood disorders convulsive att acks,

I

present |nvent|on in addltlon to having a novel
structure, have 10 pharmacol ogical properties which
are entirely surp ng and val ua (n this field.

More speci ficall 2 i fventiNn—+®,ates to
conpounds: of for ; Nereiny : X represents a
C(O or S group, u-pr=~ent =~ an aryl %Boup,

wherein :

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

R; represents:

- an aryl group,

- or a group NR3R4 wherein R; and R4, which may be the same or different, each
represent a hydrogen atom or a linear or branched (C;-Cg)alkyl group, a (C3-Cg)-
cycloalkyl group or a (C;-Cg)cycloalkyl-(C;-Cg)alkyl group in which the alkyl
moiety is linear or branched,
or R;3 and Ry, together with the nitrogen atom carrying them, form a 5- to 8-
membered ring wherein one of the carbon atoms may be replaced by a nitrogen,
oxygen or sulphur atom or by an SO or SO, group, the ring thereby defined
optionally being bridged by a linear or branched (C;-Cg)alkyl group and/or
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- or a group NR3R4 wherein R3 and Rr, which may be the
sane or different, each represent a hydrogen atomor a

I i near or branched (CI-CB)aT%yI group, a (C3-C8)-
cycloalkyl group or a (C3-C8)cycloal kyl - (G -C6)al kyl

Br cofRish B BLR SER AR orE SR e pl b ERrl groupy selcted
car frytnnalohemm lihearnoa trandhed 8(Cm@5)hﬂky]ed(03i®gcymlwﬂ@ﬂ n linear or
one of

oxy@é’ﬁChf?E §§ar o 03%/8 ﬁfrl??ra gﬁ @%l gc?‘%cg%g&gﬂﬂoalgﬁencarboxy,
ri NGy dr &g}’ %gXHod &b Ry aQ(Ptcu')ngJ Fﬂorpaﬂ'yQQbQﬁlhtg@ 39 oY oRmore linear

| i near ranched (Cl-C6 group and
optmdnammydbéi6@awubgmup®ted by one or nore |dent|ca
or different groups selected from hal ogen, |inear or
branched (C, -C6)al kyl, (C3-Cs)cycloal kyl, |inear or
R; b%ﬁfégé?l a( fneal SR} aﬁrlf&lﬁé’d (€i- @@)@lkyprgr&ibaﬁc@djg)cycloalkyl group or a
ol yhal oal kyl , carboxy, ~hydroxy, cyano, 0xO,
n(ﬁsf@)ca/n@a&m (o Qa&qékyl @rcalplwhemmb@teuatkwt @dlel‘wn@nlee linearrasbeanched,
linear 5 or branched (C -C(,,)al kyl groups), R2
represents a linear or branched (C -C6)al kyl group, a
to (Hed MMHe@ﬁ'aK&'dlﬁé}éﬁls&ﬁer@ and also to addition salts thereof with a
(C3-C$) cycl oal kyl - (C )aIkyI group wherein the al kyl
phmﬁ@@ﬂvcﬂﬁymwaﬁﬂ1ﬁé@ﬂfﬁba%¥anched to their enantioners
and di astereoi soners, and also to addition salts
thereof with a pharnaceutically acceptabl e acid or
it bemgaindd®tobt theetk ng understood that : an aryl group neans
t he groups phenyl, naphthyl and bi phenyl, those groups
optionally being substituted by one or nore identica

an %&g%ﬂgﬁﬁe fé{e%'fckf tp%%%?ielﬁ&ﬁ ah&fh1 raﬁﬂbﬂ)‘flls@@ ecHosel k18R bp@nally being

i’ near” or branch
substintedt)yabkoxy mdré ndeatica ror b Eerchie grois; s@&)tngfrym halogen, linear or

brapgse iy By on B et aR Rk dinedis o ARG g-Copoly-
llalgﬁlﬁﬂcpﬁgo)(}ghy@@)(ﬁ‘l KMo, HitRY R amﬁﬁf(eﬁlcﬁﬁﬂy subst1tuted by one or more

phar maceut’i cal | y ‘acceptabl e acids there may be
lingae nt brandwd (Gi-Chelkyl grepps)i ng

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

methanesulphonic acid, camphoric acid etc.
Among the pharmaceutically acceptable bases there may be mentioned, without implying

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

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

represents an NR3R4 group.
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any limtation, hydrochloric acid, hydr obrom c aci d,
sul phuric acid, phosphonic a% acetic acid,
trifluoroacetic acid, lactic aC|d pyruvic aC|d
mal oni ¢ aci d, succinic aci d, glutarlc aci d, funaric
: [ iter : 0rdj
I8 hitnb R in e oL o fndE K 1 RO v .
togbhen gviﬁhhhe phagmae®nt caafihy thaog dptrab Betdo&&&snueminéngmyerein one

o B PR GOt bt st B Bent e b o b 50 or
SO.eEloup Uik AR NEerelF deﬁlﬁ’édeBﬁtﬁJrﬁﬁ¥gt5rHF&10”dHQ§e@ Mzoarndmgl tRain and

the invention are COITpOUﬂ erein"R
unsléagmlsfdnbs salpstiNRe®4pgfasaldy byd omheor| Imrmhalogerr elanssfor example

ially t ds_of la (1) wh R3
RAE 550 5 afiet Hah P FETHAS APCIBOGI B om carryi ng { hom

forma 5- to 8-nenbered ring wherein one of the carbon
atons maybe replaced by a nitrogen, oxygen or sul phur
Evan anare rprefgrably, 8efered B(Er@mwpe then érqupfh guarplenliaply thlomomhohnyl

oSSR RIS o B0 R ROyl e Bt St

hepeaiiyd, Palaoperbileor.2. f peptaxanypl e fluorine, or by an
al kyl group, for exanple a nethyl group. Even nore
preferably, preferred R groups are the groups

inyl, piperidyl, piperazinyl,
Xgar(a {5%4‘%) ‘.tregéz“?%%@a W nyl ,
2-(al kyl)-2,5- dlazablcyclo[Z 2.1]- heptanyl,
2- gxa azablc | o 1 a 0 X advantageously
A Pé%?%@’gﬁ@ STHP %%ez‘& %%ﬁ%fﬁ ROy AT HTElCHDIY &n cthyl
wd@@ayp@hgﬁkmg&y(g%ugb)aIkyI group, nore preferably an
, isopropyl or cyclopentyl group. Even nore
espeC|aIIy the invention relates to conpounds of
formula (1) which are :
4- ({4-[6-(4-isopropy] pi perazin-|-yl)pyridin-3-yl]phenyl

Evef dloph eyt MR RO RveMeon réfatdd ithysthpeilde bF Bmula (I) which are :
1-isopropyl-4-{5-[4-(piperi din-
| -yl sul phonyl ) phenyl ] pyri di n-2-yl } pi perazi ne

e 4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl|phenyl}sulphonyl)morpholine
dihydrochloride,

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

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

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

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



di hydr ochl ori de,

1-cycl opentyl -4-{5-[4-(pi peridin-I|-yl sul phonyl) phenyl]p
yridi n-2-yl } pi perazi ne dihyd%bchloride, 20

1-cycl opropyl - 4-{5-[4-(pi peri din-

° = r —n /| _ . y - 8 _I ] - .
id f%é)llidrﬂ(g%]hl é% H:l Q:hﬁéﬁ’dnl-@ };lélﬁbl{bn%D}f]lle}n@l]B%cﬁﬁ 2nﬁ}p1perazme
dihwirbghledde] 5- [ 4- (pi peri di n- 1-yl sul phonyl ) phenyl ] pyri din
-2-yl } pi perazine dihydrochloride, -5
1-cycl obuty] - 4-{5-[4- (pi peridin-1-yl sul phonyl ) phenyl ] py

- LR R AR AeL SN AR AR i 20t isommen

dipsrazide dthdipbhloddée,sopr opyl  pi perazi ne di hydrochl ori de,
5
4- ({4-[6-(4-cycl opropyl pi perazin-1-yl)pyridin-3-yl]phen

S« A B R e 0BRGP SIS RS e dmesminins
dibghydigydd, di n-2-yl ) pi perazine trihydrochloride,

4-({4-16-(4-isopropyl pi perazin-1-yl)pyridin-3-yl] phenyl
} sul phonyl )t hi onor phol i ne 10 di hydrochl ori de,

» PYEHOOPL Y16 fRpb A AN ARSIV HRRATY A5 " 2

zin roc ri
plp@ythoeRRtiydchBrifis- [ 3- (pi peridi n-1 -yl sul phonyl ) phenyl ] p
yridi n-2-yl } pi perazi ne dihydrochloride, 15
1-isopropyl -4-{5-[4-(pyrrolidin-1-yl sul phonyl) phenyl ] py

AR RS AR B FT b repoprignerahotin

10 divydbesz@igsul phonani de

e 1-cyclopentyl-4-{5-[4-(phenylsulphonyl)phenyl]pyridin-2-yl} piperazine
dihydrochloride,

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

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

* 4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]-N,N-dimethylbenzenesulphonamide
dihydrochloride,

 N-cyclopentyl-4-[6-(4-isopropyl-1-piperazinyl)-3-pyridinyl|benzenesulphonamide,

20 e l-cyclopentyl-4-{5-[4-(piperidin-1-ylcarbonyl)phenyl|pyridin-2-yl} piperazine
dihydrochloride,
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di hydr ochl ori de,
N—cyclopentyl-4-[6-(4-isopro%yl-l-piperazinyl)-3-pyrid
nyl ] benzenesul phonani de, 20~ "
1-cycl opentyl - 4-{5-[4-(pi peridin-1-yl carbonyl)phenyl] py
o 1L v|éd- )| iiie 1 L)X Y
B P o bR AC B L2 Rl
diliyklyebhdatdeor i de, 1- net hyl - 4-{5-[ 4- (pi peri din-
| -yl sul phonyl ) phenyl ] pyri din-2-y]}pi perazine
di hydrochl oride, 5
o N _aptoyh 4= h6-{ 4rd ' 71 M- h- i din-3
L blPS e PR A RS AR T il i
dihy(dredtiieridet y| ) - 4- [ 6- (4-1 sopr opyl pi perazin-1-yl)pyridin-
3-yl ] benzenesul phonam de di hydrochl ori de,
4- ({4-[6-(4-isobutyl pi perazin-1-yl)pyridin-3-y]]phenyl}

R TR PPyl DO B Wrerespespipngramis,
diBydyddhipdrétey| } sul phonyl ) - pi perazine trihydrochl oride

4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-y]]benzenesu
phonam de di hydrochl ori de,

S A R L]
dilhlyethdaideor i de,

l-ethyl -4-({4-[6-(4-isopropyl pi perazin-I-y])pyridin-3-y
| ] phenyl } sul phonyl ) pi perazine trihydrochloride,

* A raRBhoR PRBRIE s A R Dok BRED!
dibydedhder{dezi ri  di n- ’

| -yl sul phonyl ) phenyl ] pyri di n-2-yl }-4-isopropyl pi perazin
e

e 1-i1sopropyl-4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl} sulphonyl)-

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

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

e 1-ethyl-4-({4-[6-(4-1sopropylpiperazin-1-yl)pyridin-3-ylJphenyl}sulphonyl)piperazine
trihydrochloride,

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

e 1-{5-[4-(aziridin-1-ylsulphonyl)phenyl|pyridin-2-yl}-4-isopropylpiperazine
dihydrochloride,



di hydrochl ori de, -7
1-isopropy|-4-(5-{4-[(2-nethﬁlpyrrolidin-
| -yl) sul phonyl ] phenyl }pyri di yl ) pi perazi ne
di hydr ochl ori de,
o1l 1sd>p?9;%rlgp§'§ EAVER I S ﬁ)ﬁll%@ﬁﬂl}ﬂﬁg{/ﬁb}r@&]ﬁ—@yylllipﬂﬁf drazine

I perazine “trihydrochlorid
dﬂw@y&hhhe&yl-4 ({4-]6-(4- |sopropylplperarin-l-yl)pyrid
n- 3-yl ] phenyl } sul phonyl ) - pi perazi ne di hydrochl ori de,
1- ({4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-yl]phenyl

o 11iS4HroRAmY kI pL Hﬁgérgilﬁ—lzl\élgtﬂ 10@“)Eﬂgfyﬂ?%fﬁﬁ':2ld_ﬁ%)3p§h 1p eonyl

1-isopropyl - {4-] yrro

tmmhbm®ﬂ¢p¥5|dln 2- yl)plpera2|ne 10 di hydrochl ori de
enanti oner 1,

1-isopropyl -4-(5-{4-[(2-methyl pyrrolidin-I-yl)sul phonyl
5 e 11@18%'}1)5&3}194\&( {'ﬁlq'@m-zi'séﬂr%ﬂlﬁﬁEﬁ%i'n[‘le-yl)MQB Qf{HneR1 Y&iphonyl)-

enant 1 oner

pivetdzing Bhydtocdapdepy| pi per azi n- 1-yl ) pyri di n- 3-yl ] phenyl
}su]phonyl)-5-nethy|-2,5- di azabi cycl o[ 2. 2. 1] hept ane,

f@ﬁﬁﬁ‘% gso%ﬁﬁm&rgﬁgp%wﬁg} g % pxér%ym{lg,ﬂbﬂyl%lyéd&# 18,

dihryidhogbitaocle) or i de,
1-cyc] opentyl -4-(5-{4-[ (4- et hyl pi perazi n-1-yl ) sul phony
| ] phenyl } pyridin-2-yl)- piperazine trihydrochloride,

. 1%@%@1&] (54§4pf(%g?§gylhpfzsg&ﬁzv g)séﬂﬁglloggg}f:ﬁﬁgﬂél?p%‘ld’ihlzpﬂ%]ﬁ{érazme

10 dihyidgasp | enantigmenl,[ ((4- nethylplpera2|n 1-yl) sul phonyl ]
phenyl }pyridin-2-yl)piperazine trihydrochloride, -8
e 1-isopropyl-4-(5-{4-[(2-methylpyrrolidin-1-yl)sulphonyl]phenyl} pyridin-2-yl)piperazine

dihydrochloride, enantiomer 2,

e 2-({4-[6-(4-1s0opropylpiperazin-1-yl)pyridin-3-yl|phenyl} sulphonyl)-5-methyl-2,5-
diazabicyclo[2.2.1]heptane,

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

piperidin-4-amine trihydrochloride,

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

piperazine trihydrochloride,

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

e 1-isopropyl-4-(5-{3-[(4-methylpiperazin-1-yl)sulphonyl|phenyl} pyridin-2-yl)piperazine
trihydrochloride,
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1-(5-{4-[(4-fluoropiperidin-1-yl)sul phonyl]phenyl}pyrid
in-2-yl)-4-isopropyl pi perazi ne dihydrochl oride,
4-{4-[6-(4-isopropy|piperazrﬁfl-yl)pyridin-3-y|]benzoy|
} nor phol i ne di hydrochl ori de,

14 -4 (5-{4- ' L N7 15 car bonyl :
L PR AR st BB SRS Bune
dihdrdehldaided- | sopr opyl pi perazi n-1-yl) pyri di n-3-yl ] phenyl
} sul phonyl ) - N- et hy] pi peri di n- 4-am ne
tri hydrochl ori de,

S e OB AT
I hydrocni oriae, . . o
« SFRPBICH{ T am T R e crPRY SR} B Spgperaine

tHRY®RBdHIG el ates al so to a process for the preparation
of " conmpounds of formula (1), which process i's
characterised in that there is used, as starting

i al. ff la (I1) : R I OR B\
« R ste topre b e B R IR itk 3 By i) ooty piperidin

£ ghivdldhydrdohicd, R and R, which may be the same or
different, each represent a hydrogen atomor a |inear

or branched (Cl-C6)al kyl group or together forma

+ (LG AER CBbl o ATHEr b Berie sl Firahraan Tricey T S tam i 2-oa-5-
G TORWIY 20 héRdradiBy drbiortdr!

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

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

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

formula (II) :
R—X /OR
B ,
OR'

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

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

Hal - \ /
N m),
N



10

15

20

25

20 NNR2 -9 wherein R2 is as defined for formula (1)

and Hal represents a halogen_atom to yield the

compound of formula (1), whi ¢k compound of formula (1)

is purified, if necessary, according to a conventiona
wheksid R} Gatsidefinddeeh Rirfues ) &ﬁ@ﬂ%&ﬁ%&gts SN atom,

appropriate, into its isoners according to a 5
to yioldvwkantorpaindsé peamadd @ t echni que and is converted, if

desired, into its addition salts with a

pharmaceutically acceptable acid or base. The conpounds
wheth Eqhpatndeof( fdrmudng) G& lputifidd Hdehdcagdnheceirdhel@r £ c8heentional

either commercially available or obtained b .
pugiogniient tegmaduer ésstnaovied, ovhase gapiaprietse mitg tifsyisoBgrsyiqeprding to a

coleplif et GiaetntRe B ApGTRGEL. oot HaB BaBiER sats win

phirfeatticany adceptdbefabid dribatdie treat ment of cognitive
deficiencies associated with cerebral ageing and with
neur odegener ati ve di seases, such as Al zheiner's
[ Parki ’ i e..Pick's. di - .
g SRR PSR PRSI BB R RR Rt commerciaty
avalabRrichsindd yasauérionalreadiohe bl orgh@ic BherARR@yal so in the
treatnment of nood disorders, convul sive attacks,
attention deficit hyperactivity syndrone, obesity,
ByR&k (ﬁ'?gei{]ﬂ{aﬁgélc% c?ilné‘ggérﬁés as¥P, HIASniRE SRENbr i Y80 3 mpounds
rel ates al'so to pftar maceuti cal ‘conpositions conprising
of & meentvmveritiograedisefitl inthd eeshersnd cogmiroudeficehcitonssudiated with

1 an isqgner thereof or. an addition l.t. thereof . .
certibl e iRl MU LR e Bt Siohas ATG e d iseieoppekinson'
dis®dse,] MclePMBR K BRAKIHrE BisORE an®frofBI & sl 8értical AR b€ vascular or

phar maceutical |l y acceptabl e excipients or carriers.

othapromgin.t dvd ariean ipcleertrnerd|of caneg shiordenh someisdieditiagkst aftentien deficit
i nvention,. ther be .20 nti gned nore especially
gty Rore oGl e s BRRI A& encer a
(i ntravenous, intranuscular or subcutaneous), per- or

trans-cut aneous, intravaginal, rectal, nasal, o )
Thp gyreseniguyentigyectaes alse up happacestis camppsitions comprising as active

ing?mﬁ?iﬁtlggsﬁ io?ll::]'compound of formula (I), an isomer thereof or an addition salt

thereof with a pharmaceutically acceptable acid or base, alone or in combination with one
or more inert, non-toxic, pharmaceutically acceptable excipients or carriers.

Among the pharmaceutical compositions according to the invention, there may be
mentioned more especially those that are suitable for oral, parenteral (intravenous,
intramuscular or subcutaneous), per- or trans-cutaneous, intravaginal, rectal, nasal,

perlingual, buccal, ocular or respiratory administration.

The pharmaceutical compositions according to the invention for parenteral injections
especially include aqueous and non-aqueous sterile solutions, dispersions, suspensions or
emulsions as well as sterile powders for the reconstitution of injectable solutions or

dispersions.
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The pharmaceuti cal conpositions according to the
invention for parenteral injections especially include
aqueous and non-aqueous steride sol utions, di spersi ons,
suspensions or 25 enulsions as well as sterile powders
Thé ?flarhﬂgelgﬁgipgéﬁ%g#k;ng %ﬁ(?c];rdfngjtg (fﬁeap'{vgn@o% fgrlsgf?& 01% administration
espacialby thchglettablether drngestt sibtingod tahddts, d;aﬂfeﬁ Capsules and granules, and
adm ni stration especially include tablets or dra ees
fors [igtif ngyalal Nasah ‘é‘t°§a gaaee\yas admipistiptian SFRecilyniperide gpysions,
I 191 ocul ar adn1n|strat|on
Sdgg&gcégﬁ%glln%%ﬁ%gégﬁhfgggﬁgﬁk sol uti ons, suspensions,
drops, syrups and aerosols. 5 The pharnaceutlca
conpositiong for rectal or vagi nal |strat|on are
Th?)r gpaaogpg;ca smft}(%‘?l @g regip Of hv&ggla}‘n @:Amﬁléqu ratign are preferably
su;%%ﬁﬁﬁie%‘ ULADERLS AAME @k QD BSRRC h@hinYstlaN&h légﬁemally include
wders, aerosols, creans, ointnments, gels and patchés.
powmﬁsabnmeEnEﬁmnmmmﬁnmhargﬂmeuhx@éhsconp03|t|ons
illustrate the invention but do not Iimt it in any
way. 10 Anong the inert, non-toxic, pharmaceutically
Th@ﬁmtrﬁghﬁ)ngéi?hﬂhﬁﬁ&ﬁlcﬁf confPositRhs 11H§ﬁ'ﬁt§ tR@Mved®n but do not limit
mentioned, without inplying any limtation, diluents,
itigehywaY-s, preservatives, wetting agents, enuIS|f|ers
di spersants, binders, swelling agents, disintegrants,
retardants, [lubricants, absorbency agents, suspension
An2g@Nths inctQInoHftexit Spharindscauedlyoscceiteble ekbipicnedrudanites dgge may
varies accaording to the age and wei ght of the patient,
be mpeatippg avighout 18Py Myshmiation, dilppes.piohyartse BTRSFVAYVes, wetting

agéél? 'ufs ffé'?sg v\;éers%I € DAL Q)Oéihﬁ v e'n{sy H’ifsm{%?ants retardants,

éor er, an er’ any associ at d reétnent
lubipre it g, aﬂaat«bmcdegentdmla;gmsma rgeass, fcomnrants) flagourmgd efg.. per
day in one or nore adm nistrations. The foll ow ng
Preparations and Exanples illustrate the invention but

The UsBRY dbbdBet vdries Ia8cABM @Y the 23e THA WERAE bRGheBAtRAL, 61115 route of
used are Known products or are prepared according 't

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

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

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

way.

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

with the usual spectrophotometric techniques (infrared, NMR, mass spectrometry etc.).
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procedures. The structures of the conpounds descri bed
in the Exanples were determ ned in accordance wth the
usual spectrophotonetric tebHﬁiques (infrared, NWR
mass spectronetry etc.). -11 Preparation 1 :

e i di e 2o v " e A
Pegiranbi IRyl 2 SARRBHIBIRERARE 1 e (514
nmmol), 8.8 nl of 1-isopropyl- piperazine (61.5 mmol)
and. 9.2 m. .of U .H5.mmol) i.s stirred oyerpight_at
A Sgier SR ded %59??%53-@'3}?@@53@? &%Lanmeﬁa%’g:fgﬂf)f T-isopropy-
pipERARE (AL 4 hEnd) dnd be rﬁPl)fJbBQJng@l% Hhloytiedied SverRER 2t a06PC. The
5 extracted wth ethyl acetate. The organic phaSes are
reacipinl recdeel js remsted do winblenbieimperatude arelthe dgB@ip dangd with water and

o G D AL REG 6 | A CGPED. PEBPURY, CUIEF il SR brine, dred

OR8N 0, s 50,

colminpy ebatmgl with smtie R 6H,CMa(td 8842 aBdthize 96/431@ yield the title product.
28.12 116, experinment 50.96 6.47 14.53 28.33 10
MdRiepariat.i 767 LC.

1- (5-Br.omopyridin-2-yl)-4-cycl opentyl pi perazi ne
E@W&@ﬁﬁﬂﬁgpﬂﬁéﬁﬁédure to that of Preparation 1, but the
1-i sopropyl pi perazimne i sgeplaged bygl - cyc |l op

entylp ip erazi ne. Melting point : 127-128C
Prepar#t ihevy3 : 50.72 638 1479 28.12

1- (5,Bromopyridinz2-,yl)-A4-cyc 0 j perazi ne 15
Ideno?é%Wﬁﬁ%%%edu?éggo Pﬁgf obfgieg%i tion 1, but the
1-i sopropyl pi perazine is replaced by 1-

cycl opropyl pi perazine. Melting point : 110-115C
Preparation 4 :

Prép' Ar3tibh 9r.nip(%[]&mlﬂéﬁr}ﬁih:ﬁyl?-télbésflcfﬁip@ﬁ{yﬁ;ib&eazine

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

cyclopentylpiperazine.

Melting point : 127-128°C

Preparation 3 : 1-(5-Bromopyridin-2-yl)-4-cyclopropylpiperazine

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

cyclopropylpiperazine.

Melting point : 110-115°C

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

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

ethylpiperazine.
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I dentical procedure to that of Preparation 1, but the

1-isopropyl pi perazine is replaced by 1- 20

et hyl pi perazine. -12 Meltingl%oint : 66C El enental

m croanal ysis CHN % theory48905.9715.55 %
MEN ngng§§3986.1915.07 Preparation 5

-( B- mopyri di n-2-yl)-4-cycl obutyl pi perazi ne
Eldieindlingatoapalpgiedure to that of Preparation 1, but the

1-i sopropyl pi perazine is replaced by 1- 5

cycl obut yi pi perazi fe. Mefting Point : 98-102C

Preparat |

1-(5-é?5¥%? -pyrié?ﬁgl);'jhetﬁ§f%iperazine | denti ca

pr oc étuneerimernt: hat 4898 Pr épidr at in67 1, but the

1-i sopropyl pi perazine is replaced by 4-

nmet hyl pi perazine. 10 Meltingpoint : 71-73C Preparation

7 1-(5-Brono-2-pyridinyl)-4-isobutyl pi perazi ne

I dentical procedure to that of Preparation 1, but the
Préparatipn SpyH(S-Bermagpyridin-yR@taechkdulbylpiperazine

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

rnicr-oanalysis CHNBr % theory52.366.7614.0926.79 %

1d&¥BAProRAER 20 48R o8 PlcpafididR 14But-thd B-isopropylpiperazine is replaced by 1-

cyclobutylpiperazine.

Melting point : 98-102°C

Preparation 6 : 1-(5-Bromo-2-pyridinyl)-4-methylpiperazine

Identical procedure to that of Preparation 1, but the 1-isopropylpiperazine is replaced by 4-

methylpiperazine.

Melting point : 71-73°C

Preparation 7 : 1-(5-Bromo-2-pyridinyl)-4-isobutylpiperazine

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

isobutylpiperazine.

Melting point : 80°C

FElemental microanalysis :

C H N Br
%, theory 52.36 6.76 14.09 26.79
%, experiment 52.28 6.87 13.63 26.41
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Exanmple 1 :

4-({4-16-(4-1sopropyl pi perazjn-1-yl)pyridin-3-yl]phenyl
} sul phouyl ) - norpholine di h‘y]oﬁ"ochl oride Step A :

4-[ (4-1 odopbenyl ) sul phonyl ] nor pholine To a sol ution of

ey £ a1 EBERISROSRAL IO BGIAE AP bon.
tri et hyhmphdineGliBpdirvohloriaied t hen, dropwi se, 17 ml of

nor pholine (0.198 nol). Because the reaction is
exothermc, the flask is placed in an ice bath until it

ha et uyned ' The reaction

m g‘tr‘%'ﬁ&e ) i4g?€tl‘?drblpzlgp¥lgérﬁq%ﬁ(ﬁ§ﬂr%ﬂgﬁaugﬁ%ﬁ ent tenperature.

After washing the reaction mxture with about 100 m of

I N and th . 100 nil of water. th anj.c se |
Togroliiopig 88l dh ebeaprestebonn arorpe b Beihoh Tp PL Y cLTH:CL
thelE Sresaitdad 83 bdueutyI8hRBY0.9D LA N&H then, [BopwisdandgithfiloBholine

smal | anount of isopropyl ether to yield the title

(0.pYDthetx Befavse thd tenetami igrexavhdmuficy thedlask is/plecrs. invil ic¢ bgth until it
oint : 141-144C Step B - . . . .
ha{JEF-“(Tf\l/B‘} b%%&PP‘ﬁ‘-‘W-‘fWS{?F‘Bﬁoﬂiﬁ SPRFHERYPPHGP o FETssciog gup at ambient
tertratiite M\ fR vs?a'éhig%Qﬁe thaeti6o AMmRuRdwaltadbaerbo M1 SF @M ACI and then

70.8 mmol ) and 26 m of _ 15 triisopropyl borate in 400
10Qim] ef wate, dbplosginicophasggie drivdr M gh@s)atitfe dvangraspshivgder reduced

pre%%tﬁ% "fllgef Jg:lilﬁ Tésg(fﬂegg Swglﬁtalg d %Sr%%sh?;zegg&gﬁ%t%rﬁ?%ﬂ ZI{EIIS](gl{n?g? ﬂopropyl
etHeewayield tidgtle paductafies Hlttationand 8ryidyem vatidg.red for 1
hour 30 mnutes at -60C and is subsequently returned

Metz@né@hﬁ_nyjtmpgrature over 2 hours. The reaction
mxture is treated with about 100 mM of INHCI and is

extracted 3 times with ethyl acetate. The 20 organic

h , ' ' i ed sS4
PSR 217 L LSS BB o0 (15500

obtai ned i s chronmat ographed on an Si Q2 colum, eluting
with CH2C1l2 and then with a m xture of CH2Cl 2/ Me 98/ 2
Togh goluHem 0§3h52 ohfthecomperdoptitingh iy Plepnd FPEchmabsand g ml of

SRS S 511 S PGB S, v
45 minutes and under a gentle current of nitrogen, 53 ml of a 1.6M solution of BulLi
(84.9 mmol) in hexane. The reaction solution is then stirred for 1 hour 30 minutes at -60°C
and is subsequently returned to ambient temperature over 2 hours. The reaction mixture is
treated with about 100 ml of 1N HCI and is extracted 3 times with ethyl acetate. The
organic phases are collected, washed with brine, dried (MgSQO4) and evaporated under
reduced pressure. The residue obtained is chromatographed on an SiO; column, eluting
with CH,Cl, and then with a mixture of CH,Cl,/MeOH 98/2 and then 95/5. After

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

after filtration.

Melting point : 104-110°C
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-14- Step C:

4- ({4-16-(4-1sopropyl pi perazj h-1-yl)pyridin-3-yl ] phenyl
] sul phonyl ) - norphol i ne di hydrochl ori de 10.88 g of the
conpound obtained in Preparation 1 (38.3 mmol), 13.5 ¢

A R S T A T e L T s

are i nt r achwrphdlinendibydrdchltozlenecked fl ask. The reaction
m xture i s degassed by bubbling nitrogen through over
30 mnutes. Pd(0) tetrakistriphenyl phosphine (2.21 g,

1058 ¥lofH® k%mg&md wtﬁlﬁé’dlﬁﬁﬁreﬁi}gnw@ (B@@Gﬁxh@l‘)‘ 19 XL Wrehd §ompound
stlrred at 100C under a gentle current of "nitrogen

obt@irigd um StepAB t(@ 8 coodl), n’@Otml afndmm ané e mat erQaé}MtIﬁ:aCOs m water
e t .wat er and extracgt,ed .
axe RO ok e neri AE o T KO8 kil B, FRiab L5 bubbling
mtf?fg@ﬁ: kb @vefr el "fﬁmuﬂe@ MO)Ctlatrmasthbhér@m@s@ﬁﬁe (zrzmg €1d91 mmol) is
water and a small anmount of hyl acetate to
mt;ndecedl anglf the reactipy mngtulrmls\ﬁamé at é0® Cr gndepat gehtlpunrend of nitrogen
forp%]h Ur's. pA?tgru %(t)%%ngne d WI lteH{T}eFPé)efal?P t . a e reactloel ﬁﬁ)&t{lraeclts (ﬂluted with

es are co

waphane dxfraged it edylodtheramd tHe"l&ﬁlrseV\@ISﬁPhe dexwaétfbnbd pﬁelplt_ﬂéeforms
organi ¢ phase_ is dried (MJSO™) and evarorated under

Wlm@op@ ddigredpiEsanred withwatsy agcbe sl pmoas) o ethylsacetate to yield, after
dr}rnﬁ% %P?!%Z,Bdﬁ%h{‘ba‘%élﬁ@f‘ﬁk tﬂﬂadplfohuteléetﬂ ?grﬁn Bj? thé ﬁsg Tl?e extracted

I'n vacuo, a secon the tit
phasesmacu m‘knbllnecﬂ h)ﬁthc drenfibvfate, ed ths @rgahive phaze batseﬂite&edi froéf and then
conblne andgﬁuspended i n et hang

waghidelf! ! © SEEPUnBRGA 1§ SIpt Mgl ot ;?V%Hoaatf:% gnder reduced
presburk. eflﬁr&QHG&tloWstdu@ s F@étﬁf)endeg 2 e BRI ankIBRRALGAT to yield, after

m cr oanal ysi s
drynhgor Y62y} 86 se]r.pnd 113361 87 11243 68e bmpound in the form of the base. The

2 SR80 TP 8880, 0010 828, PR 3 S0 ERAIACP e o o

sudpefidir #-itleted BiyRAA 8% ik Hbdyedr ochl ori de

Melting point : 254-256°C

Elemental microanalysis :

C H N S Cl
%, theory 5248 641 11.13 637  14.08
%, experiment 52.62 640 1093 6.50 14.45

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

piperazine dihydrochloride

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

Identical procedure to Step A of Example 1, but the morpholine is replaced by piperidine.
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Step A : 1-[(4-1odophenyl)sul phonyl] pi peri di ne

| dentical procedure to Step of Exanple 1, but the
nor pholine is replaced by piperidine. Elenental

m croanal ysis- 15 - CHNSI %

. 3.999. 1336. 13 %
E R Y5 524 084.018. 9836.54 Step B :

{4- (Piperidln 1- yIﬁUIphoﬁyl)phﬁhyl]bﬁronlc]acid

I denti cal procedu tep B_of Ex le 1, starting
fron1vﬁéhﬁW8duct %ﬁ?% 2&5' é? qugblﬁ%dg poi nt
710Cob o B EPndar - 3791  4.08 401  8.98

1- Isopr pyI 4-{5-14- ( pi peridin- I-yIsquhonyI)phenyI]pyr
i din-2-yl}- piperazine di hydrochloride Identica

procequr qQ St C of aml starting fromthe
prgﬁB& = E“oh’d?ﬁé@g‘rw%{‘E’?E’B%RE‘F'{YHRQ%‘HF AE. 549 2500
El emental mcroanalysis : C11 NS O % theory 55. 08
6.83 11.17 6.39 14.14 experinment 54.83 7.00 11.05 6.18
IdeniBca proteduEs stk Bf Example 1, starting from the product obtained in Step A.
: 1- Cycl opentyl -4-{5-{4-(pi peridin-1-yl sul phonyl ) phenyl ]
Meimg mhiimy--2-19P¢ - pi per azi ne di hydrochl ori de Identical
procedure to Step C of Exanple 2, but the product of
Preparation 1 is replaced by the product obtained in
Pr %oanglh qgtl)lé‘opwjl t{S%@-(g%'eﬂHm 144Gy Gphdmy1 e aniah;-
theory56pH@6&ﬂSﬂdﬂ6@60@BQBdﬂ4

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

Melting point : 249-252°C

Elemental microanalysis :

C H N S )
%, theory 55.08 6.83 11.17 6.39 14.14
%, experiment 54.83 7.00 11.05 6.18 13.74

Example 3 : 1-Cyclopentyl-4-{5-[4-(piperidin-1-ylsulphonyl)phenyl]pyridin-2-yl}-
piperazine dihydrochloride

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

the product obtained in Preparation 2.

Melting point : 241-243°C

Elemental microanalysis :

C H N S Ci
%, theory 56.92 6.88 10.62 6.08 13.44
%, experiment 56.65 7.11 10.37 6.13 13.07



10

15

% experinment56.657.1110. 376. 1313. 07 - 16 Exanple 4

1- Cycl opropyl - 4-{5-[ 4- (pi peri di n-1-yl sul phonyl ) phenyl]p
yridin-2-yl}- piperazine di ochl ori de The product of
Step B of Exanple 2 is reacted with the conmpound

. . e o g
ExBRbR 4 PE v op kb B P hideri s b A B Riain-2-v1-
204- 2085; eElzimedih@dirgthivrinal ysis © CHNSC %
t heory55. 316. 4611. 226. 4214. 20 %
experi ment 56. 016. 7411. 145. 8113. 99 Exan'pl e 5
- [ Ny L=y r
Thd é?%@%@t 8 el & o Eginh@gr% LisVicakphouy %gofkgﬁlagdohﬂa bsthied in
Prepbitatiom éplunder Bteejonditiofis desenitpdan StepsC vEBgdeplei t h t he
conmpound obtained in 10Preparation 4, under the
MEopddinommsdmseci bed in Step C of Exanple 1. Melting
point : 245-247C El enental microanalysis : CHNSC %
Eley 1. 496.5814.54 %
experi ment 54. 877. 0{1:11 566 121492 Exanpl e
1- Cycl obutyl -4-{5-[4-(pi peridin-1-yl suI phonyl ) phenyl ] py
ridi n-2; ylebry pi peﬁﬁZ! ne60H6hydI]oZ:21I os.4de 19.70he product

obtained in Step B 0 is reacted with the
con‘p&r‘?ﬂp%ﬁ’f%tnedﬂ? W P|567|6’ar aU th 59-%ndde-Fhe

conditions described in Step C of Exanple 1. Melling
poi nt : 250-253C

Example 5 : 1-Ethyl-4-{5-[4-(piperidin-1-ylsulphonyl)phenyl]pyridin-2-yl} piperazine
dihydrochloride

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

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

Melting point : 245-247°C

Elemental microanalysis :

C H N S Cl
%, theory 54.20 6.62 11.49 6.58 14.54
%, experiment 54.87 7.01 11.56 6.12 14.92

Example 6 : 1-Cyclobutyl-4-{5-[4-(piperidin-1-ylsulphonyl)phenyl] pyridin-2-yl}-
piperazine dihydrochloride

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

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

Melting point : 250-253°C
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-17- Elenental mcroanalysis : CHNSCL % theory

57.77 6.79 11.23 6.43 13.81 % experinent 57.54 6.84

11.00 6.04 11.69 Exanple 7 ~17-

:1-(5-{4-1(4,4-D fluoropiperidin-|-yl)sul phonyl ] phenyl)
Eleﬁ%;z}a%zﬁc'i%&iwzl)ls'is 4-i sopropyl pi perazi ne di hydrochl oride

Step A

4,4-Difluoro-I-[(4d odopHenyl )Bul phosiyl | pi@eri di ne 5
I dentical procedure to Step of , Ex le 1, but the
mor photi %€°W's rept‘abed 6;7%4, Z}J-; i f %g?opifééﬁi di ne.

Nb'tb,gxﬁwkmmr 1485450% s4E! exyenf al g gl crgangl ysis -
CHNSI "% theory34. 123. 123. 628. 2832. /8 %

experi ment 34. 623. 273. 668. 3033. 36 Step B
{4-[(4,4-D fluoropiperidin-I-yl)sul phonyl ] phenyl } boron
c acid 10 Identical procedure to Step B of Exanple 1,

Eﬁ%@l id ¥ ?ﬂ&%g%ﬂg%dggiﬁcl@%ﬁkriam-iﬂyib@dlpihan;?1'] e pVBtd-2.91)-

1- ( 5- { 44{i{oprdpYdpipenamingiihgdrathioride/| ) sul phonyl ] phenyl } p
yridin-2-yl)-4- isopropyl pi perazi ne di hydrochl ori de

I dentical procedure to Step C of Exanple 1, using the
Prodpd : aatpifRde10(HicdpRenyiRuldt dniyl pigepidite : 260- 262C
El'emental mcr oana::{)gsi S :p Cl—ﬁgcifm% vlipipe

t heory51. 46. 0010. 425. 9713. 19

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

difluoropiperidine.

Melting point : 148-150°C

Elemental microanalysis :

C H N S 1
%, theory 34.12 312 362 828 3278
%, experiment 34.62 327 366 830 3336

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

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

Melting point : 289°C

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

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

Melting point : 260-262°C

Elemental microanalysis :

C H N S Cl
%, theory 514 600 1042 597 1319
%, experiment 51.07 5.85 10.03 6.07 13.84
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% experiment 51. 075. 8510. 036. 0713. 84 - 18 Exanple 8

:4- ({4-[6-(4-Cycl opropyl pi pera2| n-1-yl)pyridin-3-yl]phe
nyI }sul phonyl ) - norpholine i Hydr ochl ori de The product
of Step B of Exanple 1 is reacted with the conpound

R g8 8{4n|n6 (gtr(g%@{éﬁfo*)?@)fera#ﬂdﬁ&l)w Qﬁﬂ%ﬁﬁ@f}?}sulphonyl)-

220C Elnenpimlmle dihydroddnedysis C H N S O theory
52.69 6.03 11.17 6.39 14.14 % experinment 52.67 6.04
10.83 6.35 14.22 Exanple 9

The Iprodapr o Brepd B Bf { Bxdnfple netibylepitpreitl rthd -qommuhdhanigihed in

propbuati b s ey e SRy . et BABTBAr a2 e 10
Mgl 2peecedure to Step A of Exanple 1, but the
"—%%Trno

ine is replaced by -met hyl - pi perazi ne. Melting
Elapennt micrb81al82C St ep B

1- Met hyl -4-{[4- (4 {giet rangt hyl - é i oxabor ol an-
2-yl ) phenyl ] - phony } raZ| n 4 g of the
conpoupdyebhAli ned52 B9 St @“HBA (11141775 ml ) 144452 g of
bi s( pi nacol at o) di borane (19.18 mmol), 4.34 g of
pot a&s ieyraraeet at eI.64. 28.0dr nol)83and6-80) ml4a¥
di mret hyl formam de are introduced into a 100 m
two- necked flask. The reaction m xture is degassed by
bubbling a current of nitrogen through for 30 m nutes;

Exl%%l Pflsdiﬁ'l)bﬁm BN ARLALByIpiPerdin- W@lpﬁé@l}ﬂh@ﬁyll}pyndm—

The reaction mxture is stirred under a gent
currentZ-Gi)PBErmlmUglmil‘bdilozdhours 30 m nutes at 85C.
After cooling to anbient tenperature, the reaction

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

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

Melting point : 181-182°C

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

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

Melting point : 126-136°C
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m xture is diluted with water and extracted with CH2Ch.
The organi c phases are collected, washed with brine,
dri ed and evaporated under TEduced pressure. The

resi due obtained is chromatographed on SiQ2 (CH2C12/

Me [ ' {; t {1 Iy
oo e o B E A1 Vbbb AR G Byriain
St ep C : 2-yl)piperazine trihydrochloride
1- I sopropyl -4-(5-{4-[ (4- et hyl pi perazi n-1-yl)sul phonyl ]
phenyl } pyri di n- 2-yl)pi perazine trihydrochloride
Idehtimhpriocaiirego StpdlofExhmpBst le garting frofxsnpbdiclobtahat ihiStep B above.
fi-omthe product obtained in Step B above. Melting
Me@ighpoint :254-238C 5El enmental microanal ysis CHNSC %
t heor y49. 966. 5612. 665. 8019. 23 %
El e Y8y6.5512. 505. 8218. 50 Exanple 10 :

4- ({4-[6-(4-1sopropyl pi pgfazi nyl-yl)pyridi [S-yl]phenyl
}sul phonyl ) - thi onorphol i’ ne diﬁ&droc loride Step A

4- [ (4-%odepheny| ) gubphomyils] t hiZosr phéDi ng 9l xent i cal
procedure to Step A_of Exanple 1. but the nmorpholine is
r epl & €PHYPTRi 0- 7467 noPpRol | Hed Met$2ng I§othnt : 131 C
Step B : [4-(Thi onorpholin-4-yl snl phonyl ) phenyl ] boron
ic acid ldentical procedure to Step B of Exanple 1,
starting fromthe product obtained in Step A Mlting

xRl s TP T LGP hiseszvim iy ridin pariobsmy yinbamgh-

} sul phonyibmokphaTHR ARPaidRRIorfdichydr ochl ori de
Step A : 4-[(4-Jodophenyl)sulphonyl]thiomorpholine

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

morpholine.

Melting point : 131°C
Step B : [4-(Thiomorpholin-4-ylsulphonyl)phenyl]boronic acid

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

Melting point : >300°C

Step C : 4-({4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}sulphonyl)-
thiomorpholine dihydrochloride

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

Melting point : 248-253°C



I dentical procedure to Step C of Exanple 1, starting
fromthe product obtained in Step B. Melting point :
248-253C -20 El enental ni crodimal ysis : CHNS O %
theory 50.86 6.21 10.78 12.34 13.65 % experinent 51.51

4 13.95 Exanple 11 :
Eleitey | plerddnds Sl; -{5-[4- (phenyl sul phonyl ) phenyl | pyri di n-2

-yl } pi per azi ne dichydroghl origle Stg&p A :CI
1- Bronp- 4- ( phenyl sulghonyl)benzene 5 To a solution of

199 | 6fthEe'dimobend®fe (92448 nifold didf361 3P 0f
benzenesul.phapyl sEB oride (2B mvglawrysﬂgsm of

trif u oacetic acld there are add i n succession, 83
ny i ndium chloride (0.376 mml) and then, dropw se,
25 pI of trifluoronmethanesul phonic acid. The reaction
m xture is stirred for 2 hours at 70C and is then
dqt t

Exhf }Hﬂedl vg}{‘%erimnA t4e 5 et ?Hﬁﬁ)glﬂggl %éelﬂ'pg?nﬁ'intf‘yl});nperazme
addi ng l@ilyeimedroride ed SOdI um hydr oxi de sol ution, the
reaction mxture is extracted with C11202- The organic
phases are collected, washed with saturated NaCl, dried
( Mgee AUBronfILARPh&lyEshIpRGIRN)beRineed pressure to yield
the_?l‘é%l e produgiwl n)?he orrr)1 of a white solid. Melting
point : 95-99C EI enmental mcroanalysis CH S Br

5 Totlagsec%.}t}{%gg g& gi g b%‘(Qr%o?b%n%eGnes(%.S% mren)é)BeHdn?&t }114§f gg‘nz%ﬁgs%ﬂphonyl

chlbAdé Bhghyinsall pho lﬂryﬂ c)fpﬁﬁﬂ()ﬁb]lémt@ﬁiddha@izde hdtRdf inCatlccession, 83 mg
procedure to Ste mple 1, startln%fromthe
of B}dé)‘ﬂ‘ﬂlé;bloéﬁﬁ a(pﬁ»é?g qnﬁolg,tagg ﬂﬂsn dropwise, 25 ul of trifluoromethanesulphonic

acid. The reaction mixture is stirred for 2 hours at 70°C and 1s then returned to ambient
temperature and diluted with ice-cold water. After rendering alkaline to pH 10 by adding
10 concentrated sodium hydroxide solution, the reaction mixture is extracted with CH,Cl,.
The organic phases are collected, washed with saturated NaCl, dried (MgSO4) and

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

Melting point : 95-99°C

Elemental microanalysis :

C H S Br
%, theory 48.50 3.05 10.79 26.89
%, experiment 48.21 3.21 11.17 27.32

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

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

Melting point : 287-290°C
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Melting point : 287-290C -21 Step C:

1- Cycl opentyl -4-{5-][ 4- (phenylsulphonyl)phenyl]pyr|d|n 2
-yl } pi perazi ne dlhydrochloﬂ de Identical procedure to
Step C of Exanple 1, starting fromthe product obtained

[ . I t
oy Py B S o A DA B yflenb)PRSIR 2 Fpperasine
155- 159GiihgHesvhidrdde nmi croanal ysis : CHNSO %
t heory59. 996. 008. 076. 1613. 62 %
experi ment 60. 365. 867. 955. 9913. 99 Exanple 12 :
Ideilmé%r 9&&@&5}%% sﬂep{é -df FxaRipRel 's@drﬂn%ﬁ%hﬁﬂh'eﬁﬂ@dﬁé’t bBRBRY i Btep B
din-2-yl}- piperazine d|h drochloride Ste
andlm{JKaBInBrtlmmpﬁllmﬁ pif Pephysitionyt Ib]ypthpperddq:tmé Prep@r&ﬂl@nﬂl cal
procedure to Step A of Exanple 1, starting from

Akﬁn@ﬂ@ﬂgbdﬁidﬁeﬁﬂlphonyl chl ori de and pi peri di ne.
Nbltlng p0| .: 87C El enental microanal ysis CHNSBr %
El 4.6010. 5426. 27 %

experi rrent 43 714.724. 721} 0226537 Stegp B (g
[ 3-(Piperidin-1- yIsuIphonyl)phenyl]boronlc acid 15
| dent i%athe@yocedui%®9q o Btldp B3.GV Exéﬂ@le1$62starting

fromihe product gptaingdsn Sugp A ghel tizng poi nt

Example 12 : 1-Cyclopentyl-4-{5-[3-(piperidin-1-ylsulphonyl)phenyl]pyridin-2-yl}-
piperazine dihydrochloride

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

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

chloride and piperidine.

Melting point : 87°C

Elemental microanalysis :

C H N S Br
%, theory 43.43 4.64 4.60 1054 26.27
%, experiment 43.71 4.75 4.72 11.02 26.37

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

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

Melting point : 115-119°C
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-22 Step C: 1-Cycl open

tyl-4-{5-[3-(piperidin-1-yl %hphonyl)pllenyl]pyrldln 2-
y1l}- piperazi ne dlhydrochlor e ldentical procedure to
Step C of Exanple 1, starting fromthe product obtained

n | 26 he: e
M XU e e e L LA L S el
poi nt : phRer2dide QihyBreddotidd ni croanal ysis : CHNSCL %
t heor y56. 926. 8810. 626. 0813. 44 %
experi ment 56. 766. 9210. 425. 9113. 47 Exanple 13 :
Ide?m&a‘} 9&%@@%‘3 wtstepd & E)@M%b[epi Isthirielroth e Rbany bﬁtﬁﬂx@@}ﬂ $%Y B and
di n-2-yl }- piperazine di hydrochloride Ste
replacﬁr(gathd: mm@dybrf)’mpmph@ny by pi;erqompodndwebtm@ed nbémspar@tion 2.
procedure to Step A of Exanple 1, but the norpholine is
Mediept poed 29-38PCol i dine. Melling point @ 126C
El emental m croanal ysis CHNSI %
Llgmeutad yeroanalysin s 159, 5137. 64 %
experiment 37. 133. 8Q4. 199,2936. {9 Steg :
[4-(Pyrrolidin-I-ylsul phonyl)phenyl)boronic acid
| dent i Bathepnoceduf@9f o 6t88p B b2 Exalfl e /B, 44st arti ng
[ oM BLIGCt SRYRI NG N B EP AsglS Wl Jing point
1-1sopropyl-4-{5-[4-(pyrrolidin-1-ylsul phonyl) phenyl | py
ridin-2-yl}- piperazine dihydrochloride Identica
procedure to Step C of Exanple 1, starting fromthe

Exgr O(ii f§ ?ti ]I)rr(])%%-h-qs-ﬂ-?gyr%blidin-l-ylsulphonyl)phenyl]pyridin-Z-yl}-
piperazine dihydrochloride

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

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

Melting point : 126°C

Elemental microanalysis :

C H N S 1
%, theory 35.62 359 415 951 37.64
%, experiment 3713  3.80 419 929 36.89

Step B : [4-(Pyrrolidin-1-ylsulphonyl)phenyljboronic acid

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

Melting point : 306°C

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

piperazine dihydrochloride

Identical procedure to Step C of Example 1, starting from the product obtained in Step B.
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-23 Melting point : 240C Elenental nicroanalysis
CHNSC1 9% theory54.206.6211.496.5814.54 91,
experi ment 54. 326. 5411. 186. 5745, 23 Exanple 14 :
4-16-(4-1

Me@g&;éb‘g_ytl..@il,g azin-1-yl)pyridin-3-yl]-N, N-dinethyl benzen
e- su phona%fde di hydrochloride 5 Step A :

Eleehad onddpbhdisiet hyl benzenesul phonam de | denti cal

procedure to Step of nple 1, but the rpholine is
repl aced by di nethyl - all‘Erme MY ti ng,g poi réyo: 128C

El emengafcon,Croansk ygi s sG2H NiSd  Ehgor y430. 88 3. 24
4.50 10.31 40.79 91, experinent 31.56 3.32 4.41 10.10
39. 50, eeBimeawt B 1 54.32  6.54 11.18 657 1523

{4-]1(Di nmet hyl am no) sul phonyl ] phenyl } boroni c acid

| dentical procedure to Step B of Exanple 1, starting
fromthe product obtained in Step A. Ml ting point
306C Step C :

Exampl: (4= #4oi#-dpaproppwiperizintl-ypyrydinei-nl-V,Hdimgtiyibenrene-
hyl benzepe-, sul phonam de di hydrochl ori de 15 |denti cal
procedur Selﬁpléoglgbd%éﬁg*&&g%?ﬁg 1, starting fromthe
conpound obtained in Step B. Melting point : 240C -24

El enental m croanal ysis :
Step A : 4-Iodo-V,N-dimethylbenzenesulphonamide

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

amine.

Melting point : 128°C

Elemental microanalysis :

C H N S 1
%, theory 30.88 3.24 450 10.31 40.79
%, experiment 31.56 332 441 1010 3950

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

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

Melting point : 306°C

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

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

Melting point : 240°C



10

15

CHNSdO % theory 52.06 6.55 12.14 6.95 15.52 V.
experinment 52.39 6.68 11.69 6,91 15. 74 Exanple 15 :
N—Cyclopentyl-4-16-(4-isoprb% 1-1-piperazinyl)-3-pyrid
nyl] benzene- sul phonam de di hydrochloride Step A :
EID SN A 2PeREY) 54 1 odobenzenesul phonam de 5 Identi cal
procedure to Step A of Exanple 1, but the nnrphollne IS
replaced by cycl opé&nt yl - Ham neN St epSB

N-Zq,yld)%pg’éﬂ enesg?%ﬁg %}ofgt rfﬁ@%wléé’% pré :jg;(:b?(r)ol o

Stepo/éeseﬁerﬁ%aﬂpl 659398t #dsi N9 £ som Khe prgduct obtai ned
in Step A 10 Step C

N- Cycl opentyl - 4-[ 6- (4 i sopropyl -1 -pi perazinyl)-3-pyridi

nyl ] benzene- sul phonani de di hydrochl ori de Identica

procedure to Step C of Exanple 1, starting fromthe
mf@ggpgdmb&abpeﬁgl-a A{@-t(@ﬂso%m]gyiﬁln?ip%ré‘z@nyl) -3- pyrldmyl]benzene-

clopent yl pi peri yl carbonyl") phenyl ] py

ridin-2- ylllph()palpehatlhn@m@hhydieochl oride 15 Step A :

1- (4-1odobenzoyl ) piperidine To a suspension of 4.0 g

of 4-iodobenzoic acid (16.13 nmol) in 40 m of CHzCl2

t hgtep AF V-Ceidpentgl-BIoddbekertsi phphamideet hyl ani ne

(20.97 mmol ) and then, after 10 mnutes, 5.18 g of

TBTU (16.13 nnDI) Adter stirring for 10 m nut es nore,

[ 1

1achy 2 selheelh BE) Mol B pll - Bul M Rkl e RSB, ftfopenty
anth@nper at ur e. The reaction mxture is mashed 3 tinmes

with water and then once with saturated NaCl . After

drying (MgSO4) and evaporation under reduced pressure,

th i Il V-
545 e TR RO 00 H1 o0

benzenesulphonamide

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

Step C : N-Cyclopentyl-4-[6-(4-isopropyl-1-piperazinyl)-3-pyridinyl}benzene-
sulphonamide dihydrochloride

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

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

(16.13 mmol) are added and the reaction mixture is stirred overnight at ambient
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Melting point : 115-118C 5 Step B

[4- (Pi peridin-I-ylcarbonyl)phenyl]boron ic acid

I dentical procedure to Step ‘B of Exanple 1, starting
fromthe conpound obtained in Step A Mlting point

0 t :
t hed 3 ti d th th
tenﬁ%@%ogle]ﬁtrgﬁm n gu)[ ﬂre is W%Srlledl n- T“e§| Vglattlrl bvcvaﬁflrl rEJhene;/lI ?IEJC)? he

sattdatbdMNaCly After qtnyp@ (MgS@i;) dnch ychpociboninder ré@uded erisswal the residue

. procedure to Ste f anpl , St in fromthe

s QRO OHAP ol T (CAECRT6 0B S 4 FelL BB POt af ned
in Preparation 2. Melting point : 227-230C El enental

Mejinginoditlal if3i/d87C15 CHNCGI % theory63. 547. 3811. 4014. 43
% experimnment63.457.4211. 3114. 46 Exanple 17 :
1- 1 sopropyl -4-{5-[4-(pi peridin-1-ylcarbonyl)phenyl]pyri
di Step-B/! J4-(Rippadimz]-ybadb dnydipbehyltirardaicl atéht i cal
procedure to Step C of Exanple 16, but the product
obtained in Preparation 2 is replaced by the conpound

IdeRREApRBEI o FtGPB LREK A1 1 slt@ﬁﬁg fgn B ddknpourdébtAAiGn Step A.
El enental m croanal ysis CHNC1

MIDEOsNEL. B37,.3642. 0415. 23 %
Aeﬁ%ent 62.147. 3511. 6215. 33

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

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

Step B and the compound obtained in Preparation 2.

Melting point : 227-230°C

Elemental microanalysis :

C H N Cl
%, theory 63.54 738 11.40 14.43
%, experiment 63.45 742 11.31 14.46

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

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

replaced by the compound obtained in Preparation 1.

Melting point : 240-243°C

Elemental microanalysis :

C H N Cl
%, theory 61.93 736 12.04 15.23
%, experiment 62.14 735 11.62 1533
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-26 Exanple 18 :

1- Met hyl - 4-{5-[4-(pi peridin-1-ylsul phonyl) phenyl ] pyri di
n-2-yl }- piperazine di hydroctilori de The product of Step
B of Exanple 2 is reacted with the conpound obtained in

I Ivid [ ' t C
Ex B 1 gy L - e AT A S B REA I rkdln 2197
m cr oanapiperazine dhjdIch¥grideneor y53. 276. 3911. 836. 7714. 98
% experinment53.516.4011. 826. 7115. 16 Exanple 19 :
N- Cycl opr opyl - 4-[ 6- (4-i sopropyl pi perazin-1-yl)pyridin-3

The YrbBRAZEMSteps W RPOBAM e i hydrach! Wik dfe SRfpodnd obtained in
N-"Cycl opr opyl - 4-i odobenzenesul phonam de 10 | denti cal

Prepaatied G endenth8tcepdifions deSsmlmol ie Sicp G af Exdmepladr pholine i s
repl aced by cycl o- propylamne. Step B :

MeNinydimpr20p\A554C (4, 4, 5, 5-tetranet hyl -1, 3, 2- di oxabor ol an
-2-yl)- benzenesul phonam de Identical procedure to

El Ipigoa {e 9, starting fromthe product obtained
in Step A 15 Melting pognt : R9C Step C i
N- Cycl opropyl -4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3
-yl Jbetizmery sul phbham deg9di hiddf3ochb.gri de4l9dent i cal

Comp GRS no T ¥ St BB, NEI%i nh boi HE-16 260C - 27

El enental m croanal ysis :

Example 19 : N-Cyclopropyl-4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]benzene-
sulphonamide dihydrochloride

Step A : N-Cyclopropyl-4-iodobenzenesulphonamide

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

propylamine.

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

benzenesulphonamide

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

Melting point : 99°C

Step C : N-Cyclopropyl-4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]benzene-
sulphonamide dihydrochloride

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

Melting point : 269°C
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CHNSCL theory 53.27 6.39 11.83 6.77 14.98 %
experinment 53.22 6.44 11.66 6.51 14.98 Exanple 20
N—(tert-ButyI)-4-[6-(4-isop@gﬁylpiperazin-l-yl)pyridin-
3-yl ] benzene- sul phonam de di hydrochl oride Step A

- { !!-A-iodobenzenesulphonanide 5 I denti cal
Elem-e'gtta?mmg%ﬂ ep A of Exanple 1, but the norpholine is
repl aced by tert-batyl- dm ne.NMel tifigpoi it/ :121' C Step

B
N-(teﬂ@léﬁ?yl)-4-%%?&,5g§9teﬂﬁéﬁetﬁ§le,§f£§dioxaborola

n- 2- nzene- s phongpiyde ;1G4 depntjcaljsprocedure to
Step%éég% Exanple 9, starting fromthe product obtained
in Step A, Step C

N-(tert-Butyl)-4-[6-(4-isopropyl pi perazin-1-yl)pyridin-
3-yl ] benzene- sul phonam de di hydrochl ori de Identica

r Rdy&¢- 4 1ef i Aty i nzene-
IS . 40: A1) SOLEAb b ALl agL ey
15El enenswdphonanislzbhydrioghlori@eINSCl %
t heory53. 987. 0011. 456. 5514. 48 %
experi ment 54. 197. 0511. 165. 2514. 52 - 28 Exanple 21

4-dibfAl ﬁfv((élerlrmw-u_lmwﬁﬁ]@@ﬂdaulbimhhmdé di n-3-yl [ phenyl }
sulphonyl ) - norpholine di hydrochl oride The product
obtained in Step B of Exanple | is reacted with the

d.obtained,i ' -1
o SRR L PR EghOFE B o v

amine.

Melting point : 121°C

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

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

Step C : N-(tert-Butyl)-4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]benzene-
sulphonamide dihydrochloride

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

Melting point : 215-230°C

Elemental microanalysis :

C H N S Cl
%, theory 5398 7.00 1145 6.55 14.48
%, experiment 54.19 7.05 1116 525 1452
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5 Melting point : 137C El enental m croanal ysis CHNSCL
V. theory53. 766. 6510. 906. 2413. 11 %

experi ment 54. 146. 5710. 746. 0613. 04 Exanpl e 22 :

| -1sopropyl-4-({4-[6-(4-isopropyl pi perazin-1-yl)pyridin

Exﬁﬁf;%é 1PNERYA-to- (£ HoBRBMYpLRIZRRT 3 A3 Y Phem QipitiyD-

1-1(4-Ibdmmphmmkwﬁhymhmhyhkk4-isopropylpiperazine 10
I dentical procedure to Step A of Exanple 1, but the
nor pholine is replaced by 1-isopropyl- piperazine.

ThdBkdduBOoRINBd in SEPIE 0Pt RNBIE 1 is reacted with the compound obtained in
1-1sopropyl -4-{14-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxabor o

Preparapioy [7) undghtheyondisiahpdesomiydd}in Sigpe® af Enenples. | dent i cal
procedure to Step B of Exanple 9, starting fromthe
Meapigpduch: :aBv&’ned in Step A Step C
1-Is9propy|-41({4-[6-(4-isopropylpiperazin-l-yl)pyridin
Elemgnial ymicrg@radysis syl phony! ) pi per azi ne tri hydrochl ori de
I dentical procedurg-to Sgep C gf Exagple Jg starting
fromthe product obtained in Step B. Melting point :
290C Z9%the@lyenent &1.7;zi 6ridanaly¥l s 6.2€ HINIS C1 %

theopy 51.68 6.94 295 552 18 eri t 51.35
7 3078 PN 13 8 By g e Byt EOBCT S
4-[6- (4-1sopropyl pi perazin-1-yl)pyridin-3-yl)benzenesu
phonam de di hydrochl ori de
Example 22 : 1-Isopropyl-4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}-
sulphonyl)piperazine trihydrochloride
Step A : 1-[(4-Iodophenyl)sulphonyl]-4-isopropylpiperazine
Identical procedure to Step A of Example 1, but the morpholine is replaced by 1-isopropyl-
piperazine.
Melting point : 139°C

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

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

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

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

Melting point : 290°C
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Step A : 4-1odobenzenesul phonam de S Identica
procedure to Step A of Exanple 1, but the norpholine is
repl aced by anmmonia gas. 10 “4Melting point : 173C Step B

Ek%k&éﬂ%néwthE%Ea”Ethyl 1, 3, 2- di oxabor ol an- 2-yl ) benzenes
ul phonam ae dentical procedure to Step B of Exanple
9, startlng fromtite product obtained in Stlep A.  Step

4 [6 (%-1eapr opyl P-B&r adi- 1-44 9% yr?égn 3/%$) benzenesu
phonasiedgerimdlny 5 ol ovige Lient | calsspr oggdure to Step
C of Exanple 1, startlng fromthe product obtained in
Step B. Melting point :297-301'C Elenental
m croanal ysis : CHNSCL 91, theory49.886.0512. 937. 416. 36
% experiment50.056.2112. 587. 3916. 46 -30 Exanple 24 :
Exﬂn_{g{riélzi 64([6 (ha@masyi hRREIAZI-PH pyidih Py I BédeRenl pHoRG Midle
sul phonyl ) - hi onor phol i ne 1, 1-di oxi dé
dlhydrocﬁﬂunhdéﬂomdea suspensi on of 400 ng of the
product obtained in Exanple 10 (0.76 mmol) in a
m xture of 3 ml of acetone and 12 ml of water there are
adges £ 646-16dobénzén &ulfdnyhii@é phol i ne N-oxide (2.27
nmo and 34 | of a 2.5 %solution of osmumtetroxide
in tert-butanol. After stirring for 16 hours at anbient

;
SRR S8 A SRR o8 g LBy
rbonat e, s@}-ution. The n1xture is extracted with
&&%ﬁﬁgﬁﬁ?“aﬁé the organi ¢ phases are dried over MJSO4 and
evapor at ed under reduced pressure. The residue is
treated with nethanolic HClL to yield, 10after
fi Btepdd 6r(,4s4t,-’hér1ie|htar@etbylold%tdlpwhqwefaﬂe?rmwzan%ﬁiﬁl@namlde

solid.

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

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

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

Melting point : 297-301° C

FElemental microanalysis :

C H N S Cl
%, theory 49.88 6.05 12.93 7.4 16.36
%, experiment 50.05 621 1258 739 1646
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Melting point : 278-280C El enental m croanal ysis :

CHNSC 9% theory47.915.8510..1611. 6312. 86 %

experi ment 48. 575. 6810. 0811. 3.58 Exanple 25 :

1-Ethyl -4-({4-[6-(4-isopropyl pi perazin-1-yl)pyridin-3-y
%ﬁ@m’] E f{nﬁ{ﬂ-@ﬁﬁ%g}%@il E%nﬂ? yﬁ)ﬁ)?/miﬁ{ Qcyhllp‘ﬁ@hﬂ?sulﬁlonyl)-

hyl pi per azi né

| dent i cathipmocgithline lt,bd&xape (Ahmrolékhmdee 1, but the

nor pholine is replaced by 1-ethyl- piperazine. Melting

point : 148C Elenmental Mcroanalysis : CHNS I %
Totd'@t@é'pﬁns:ﬁ?n %@ 400 Jhe ©f3he gy ﬁcggbﬁﬁ]e%}m%ﬁ%ﬂl@ﬁm (036 mffbl) in a

.50°7.16 22 31.85 1 Ste

m1>1tua loy1 3 4n1{ sz mtmaesalsi tldt min@§ Nsﬂlterlﬂ@rezm akdesb 266 amg2of 4-

PR BB LR 15 SO RO oo
in RPLRItARA. Aﬂerﬁtﬁﬁn forstfﬁﬂo@s at ambient temperature, the reaction mixture is
| - Et hyl -4-({4-16-(4-iso
tregied athzg W—tllrﬂVFl)SSQWiﬂdbﬁU hya; }ug;h é@lﬁ §Qdu5‘n hydrogen carbonate solution.
I I
Thg r%lggl(r)m/se x?xlagtgi %ﬁl%églg&’é}%%p ﬁlg I'E)%jggné{jgl}alt ?Sﬁ gllelfcfrgeldn QVEL, MgSO;4 and

evzﬁfo@dﬂw)hnd&ﬂredu@ed préssifieePhBresMiketis M@atpdiwith meBAdic HCI to yield,

El ement al  m croanal ysi s CHNSC
after filtration, the title productin the form of a white solid.

Melting point : 2758-280°C

Elemental microanalysis :

C H N A Ci
%, theory 47.91 585 1016 11.63 12.86
%, experiment 48.57 5.68 10.08 11.73 13.58

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

sulphonyl)piperazine trihydrochloride

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

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

piperazine.

Melting point : 148°C

Elemental microanalysis :

C H N S 1
%, theory 37.90 451 737 843  33.37
%, experiment 37.74 450 716  8.22 31.85
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% theory50. 846. 7512. 355. 6618. 76 %
experinment 50. 336. 5311. 845. 2618. 76 Exanple 26 :
4-({4-16-(4-Isopropy|piperaz?hil-yl)pyridin-3-y|]pheny|
}sulphonyt) 10 t hi onorphol i ne 1-oxi de di hydrochl ori de

eSO LR S QbR T2 o BB a2 llenfl-
10, and khﬁmbﬂy@pqmnahuxture i's stlrred for 1 hour at

anbient tenperature. The mxture is extracted with
Cl-12C12, and the organic phases are dried over MSO.

Ide%&aq r'i)écg%églg‘@ 3M@§ﬂﬁ9 fr‘?e et ﬁiegﬂ %%Ec%lgpﬁcﬁﬁ e é{% d&chgbtalﬁéd AU8ep A.

f||trat|on, the title product in the forn1of a white

j d. Iy ' . 265C I :
& plagic B o ltoesisoarpy inorark vyt s phényl-
exper | regiRoRypibdi iy dPdchidiac 32, Exampl e 27
1-{5-[4- (Aziridin-1-yl sul phonyl) phenyl] pyridin-2-yl}-4-
i sopropyl - pi perazine dlhydrochloride Step A:

qunaé%pro"c!ie. %¥oo§tgak‘oef¢x%%%im€”art R G sep e
hQIln .S, replaced by 1-cyclo- 5 propyl pi perazi ne.
M o€ - "T6oC Stop B |

Ek%%gMQMQEQﬂnyhﬂé {[4-(4,4,5, 5-tetramet hyl -1, 3, 2-di oxabor
ol an- 2-yT)- phenyl | sul phonyl } pi perazi ne |dentica

procedure to Step B of Ekanpl eM, stdrtingCkromthe

produc; btalned [ t e :
- | sopft o Dy- ({45?é§( 4%| oprgzpisf{ 6‘§|6azi]ﬁ?=7f- yl)pyridin
- 3 yki, Féhﬁéif%ém 50.33 653 11.84 526 18.76

Example 26 : 4-({4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}sulphonyl)-

thiomorpholine 1-oxide dihydrochloride

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

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

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

Melting point : 265°C

Elemental microanalysis :

C H N A Cl
%, theory 49.68 6.04 10.53 12.06 12.66
%, experiment 49.91 6.14 1003 11.95 12.39



sul phonyl ) pi perazine trihydrochl oride ldentica
procedure to Step C of Exanple 1, starting fromthe
product obtained in Step B.”Nelting point : 149C

El emental mcroanalysis CHNS O 9% theory 55. 34

Exgmi Ye 2172-5 9—%?(—2#@%2&%%9:Y—ylsﬁm%ﬁ§lmhyﬁ[§yx%ﬁn-§=ﬁﬂ=4$?vp$gpﬁ: 99

1- | sopr opiperair(edihydifot®lenide hy| pyrrol i di n-1-yl ) sul phony
}phenyl }- pyridin-2-yl)pi perazi ne di hydrochl ori de Step
A : 1-[(4-1odophenyl)sul pl ronyl]-2-nethyl pyrrolidine

| dgR iA:ai-agrcﬁﬁﬁﬂﬁ?ﬁ4-m-i§§§@e§g?wﬁmj;ﬁpélmzmét the

norphol i ne i s repl aced pyrrolidine. 20
Melting point: 76C -33- Step B :

e PR o PR A5

5  propyRigdrd¥ehd rom t he product obtained in Step A Melting
po?ﬁ% : 125-128C Step C:

Mekind ropybed- (5-{4-[ (2-nmet hyl pyrrolidin-1-yl)sul phonyl
|pﬁény|}- 5 pyridin-2-yl)pi perazi ne di hydrochl ori de
I dentical procedure to Step C of Exanple 1, starting

from the oduct o ined Lpn Step A in oi nt
SRS R Reh OPL 0 L0 SR Bl 2
th 55. gﬂﬂ%ﬂ&%? AL

exggﬁynen ggé@ 6.771 ? 6.3%%2.27

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

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

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

Melting point : 149°C

Elemental microanalysis :

C H N S Cl
%, theory 5534 687 1291 591 13.07
%, experiment 55.22 701 1252 599 1298

15 Example 28 : 1-Isopropyl-4-(5-{4-[(2-methylpyrrolidin-1-yl)sulphonyl]phenyl}-

pyridin-2-yl)piperazine dihydrochloride

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

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

20  Melting point : 76°C
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Exanpl e 29 :

1-1sopropyl-4-{5-[4-(piper azﬁw-l -yl sul phonyl ) phenyl ] pyr
idin-2-yl}- 10 piperazine t1ihydrochloride Step A :

tert-Butyl

4 . 11 o . L _

el R Tl PR L DB AE T en bR i

nor pholine is replaced by test-butyl pip erazine- | -c

HRRRYdcedire B T E i ined i :
o b o el BT el b iaring o e oyt oftaiped i Sep A
| ) boronj.c,,.35 acid Identical procedure to Step B of
Metli m['l{yjsltzégr?i ng fromthe product obtained in Step
A. Step C: tert-Butyl
4- ({4-]6-(4-isopropyl pi perazin-1-yl)pyridin-3-yl]phenyl
}-é hérlypgr@mpibﬂ-&é{ﬁd m@ﬁryébwpladle-l-m’émlpletmyl]]pheny -

procedur . Sh € . rting fromthe

pr oduct ?gf@fﬂﬁ%?ﬂpﬁ)@%gﬁéﬁﬂ@B%}gﬁ??ng poi nt : 194C

-34 Step D :

- -4 ' i 0-~]-

Taeh o P e BB ol o ARSI SARER L .

i.s carrjed out..i.n a 1/1 m xture of di oxane and
@@%@'i%&:g% bl\/bl ting point : 265-273C 5El enent al
Eldh&haamnatonahBsis - CHNSCl % theory49. 036. 3612. 995. 9519. 73

% experiment49. 636.4912. 866. 220. 39 Exanple 30 :

1- Oycl ohexyl - 4- ({44 6- (4H sopr &py! pi ferazi@-1 -yl ) pyri di

n-3-y14pheny) }- sybplonyld i Per az ng i hypy pehl or i de

ep :

| - Cy ¢t aporyiherd- [ (45.28dophenyl J&As pherpyl | pi4str azi ne

I dentical procedure to Step A of Exanple 1, but the

nor pholine is replaced by 1-cyclo-

Example 29 : 1-Isopropyl-4-{5-[4-(piperazin-1-ylsulphonyl)phenyl]pyridin-2-yl}-

piperazine trihydrochloride

Step A : tert-Butyl 4-[(4-iodophenyl)sulphonyl]piperazine-1-carboxylate

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

piperazine-1-carboxylate.

Step B : (4-{[4-(tert-Butoxycarbonyl)piperazin-1-ylJsulphonyl}phenyl)boronic

acid

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

Step C : tert-Butyl 4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}-

sulphonyl)piperazine-1-carboxylate

Identical procedure to Step C of Example 1, starting from the product obtained in Step A.
Melting point : 194°C
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10 hexyl pi perazine. Melting point : 174-177C
El enental inicroanalysis : NSI %

t heory44. 255. 346. 457. 3829. 22°%

experi ment 44. 165. 336. 377. 0029. 07 Step B :

1;@(:9'_19{1&1%@ 3114 1k 44 g%%ﬁ%zhﬁi aggrmém 1)bh%nﬁ1 msglazom

procedur pi;teoaz‘memﬂr(hbclﬂnalﬂpl e 9, starti ng fr om t he
product obtained in Step A. Step C:
1- Cycl ohexyl - 4- ({4- [ 6- (4-i sopropyl pi perazi n-1-yl)pyrid
DePro%edﬁbh is QUG bt Sh h ANORWIRIOP Blogzhd hdth Bk e M | de
dentical procedure to Step C of Exanple 1, starting
6t obtained in Step B. -35 Melting point
A@&&%Q%EQS o‘Fbiélgme\ntal m croanal ysis : CHNSCL %
Eldnbeor] wodrooRdly£%311. 985. 4812. 13 %
experi ment 58. 017. 3212. 18 212. 86 Exanple 31 :
1-({4-[6-(4-1sopropyl pip azin-l-yl) yridim-3-yl ] phenyl
}sul ph%,nbﬁebfy pi pegb gk n- ‘!S.jQSne #i bydreopl orjde 5 Step A

8- [ ( 45, legkophany| ) 496Pphodyd9]- 1L{ A8@i 0xa? 8- aaxhi r o[ 4. 5Jde
cane ldentical procedure to Step A of Exanple 1, but
the norpholine is replaced by 1, 4-di oxa- 8-

azaspiro[ 4. 5] decane. Melting point : 166-169C Step B :

[4- (1, 4- Di oxa- 8-azaspi roE4 5] dec- 8-yl sul phonyl) hen}/
Exampl¢ 30 5d+Qyclohexyl-4-({4-[6-(4-isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}-

sulphonyl)piperazine dihydrochloride

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

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

hexylpiperazine.

Melting point : 174-177°C

Elemental microanalysis :

C H N S 1
%, theory 44.25  5.34 6.45 7.38  29.22
%, experiment 44.16  5.33 6.37 7.00  29.07

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

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

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

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

fromthe product obtained in ;tep A. Melting point

146- 148C Step C: e

8- ({4-[6-(4-1sopropyl pi perazi n-1-yl)pyridin-3-yll phenyl
Md& PNYd7k-s14c di oxa- 8- azaspiro[ 4. 5] decane |denti cal

procedure to Step C of Exanple 1, starting fromthe

Elepraptipticiopt@ysied in Step B. 15Mel ting point : 215C
El emental m croanalysis :, CHNS, %
t heor y61. 707. 0411. Lo solhy N S ci

exper | Iem6A. 287. §531. 546:/58 1B St spsD :72./3
1- ({4-16-(4-1sopropyl pi perazi n-1-yl)pyridi n-3-yl ] phenyl
} sul phengdrimenyi peﬁ&li’ n- 4-ne H-Kydr ochl ordiZd¥ A
suspensi on of 400 ng of the product obtained in Step C
(0.82 mmol) in 5 mM of INMI is stirred for 1 hour at
80C. After neutralisation of the reaction m xture using
10 %5 NaHCO3, the precipitate is filtered off, washed
Examipe $ht dr({4ubet(ctisopgopyipipeviarind-Winyridin3-ylnbeprhisdahenyl)-
et hanol .SS0l.ve i met hanolic HC]. The
sol uti on%lgb%rgi\}lz%%&r“aﬁ%gyaliogﬂg)ﬂ[}%ess and the residue is
taken up in an ethanol/ethyl ether mxture to yield the
expected product after filtration. Melting point :
>2§E¢B_A 1 8-16t-Eedophgnyhsudp eyl 1,4 idioxa-$apaspirod4. Sldecane
t heory53. 596. 2610. 876. 2213. 75 %
experi ment 54. 256. 2510. 846. 5113. 48 Exanple 32 :

Idebtital ppoapyic-td S(p-4 4f Eg@npletlhphiphe motpliline is gplased iphbAydioxa-8-

astBﬂgﬂ)g]Elécane.

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

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

Melting point : 146-148°C

Step C : 8-({4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}sulphonyl)-1,4-

dioxa-8-azaspiro[4.5]decane

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

Melting point : 215°C

Elemental microanalysis :

C H N S
%, theory 61.70 7.04 1151 6.59
%, experiment 61.28 7.05 11.54 6.58
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pyri di n-2-yl) pi perazi ne di hydrochl ori de, enantioner 1
The 2 enantioners of the co und described in Exanple
28 (in the formof the free base) are separated by
chiral chronatography on a Chiral pak AD colum, using a

T TIPSR LSS, Pt
by treat piimndm%lmnminhﬂh@lchbridﬁl . Enanti oner X

Mel ting point : 243-247C El enent al n1croana|y5|§ :
CHNSC1 % theory55.086.8311.176.3914. 14 %

A ﬁ?s &fsicﬁﬁPd”fM@ﬁ n%%@f B %ro%ﬁelﬁzlikéd §§Ste,|§ 1)3% 5 ml of IN HCI
sopr opy (2-met hyl pyrrolidin-1- yl )'sul phonyl

is }?@ih@hﬁtr}l h@yr |ad|8ﬁ°(2 M)%pmp@traélzatrml df Mhyedreactioromigere using 10 %

38 URrer it v ERIPIE DAL S5 Wiler SRR MR ekhepiitg sold is
su eﬁdeaeiﬁ %ﬁﬁh@ﬁalﬂyd@sﬁ'l\fed'byfd'dlﬁﬁirgﬂﬁétgﬁrﬂﬂmﬁ@ﬁ Tae Ghlufieh Rk aporated
D colum, using a m xture

5
to Weeriessied Ma sesidviet isi telserd it inyara piharol/e8nyl gBigyr 1migdure to yield the
exﬁ##ﬁ%ﬁ%Pﬁggﬂgﬁﬂﬁﬁﬁﬁ%frIdes are obtained by treatnenf

Enantiomer 2 : Ml ting point
§45-249C Eh gental mcroanalysis : CHN S C1 theory
17 6.39 14.14 % experinment 55.41 6.75
Eldden)d rficrdéndisi8> 10 Exanple 34 :

2-({4-16-(4- Isoproeylplpera2|n 1- yI)pyrldln 3-yl ] phenyl
} sal phonyl ) - 5- Ci

%, theory 5359 6.26 1087 6.22 1375
%, experiment 54.25 625 1084 651 1348

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

pyridin-2-yl)piperazine dihydrochloride, enantiomer 1

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

by treatment with methanolic HCI.

Enantiomer 1 :

Melting point : 243-247°C

FElemental microanalysis :

C H N S Cl
%, theory 55.08 683 11.17 639 14.14
%, experiment 55.31 684 1096 637 14.58
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met hyl - 2, 5-di azabi cyclo [2.2.1] heptane Step A

2-[(4- Iodophenyl)sulphonyl] 5- net hyl - 2, 5- di azabi cycl o[ 2
.2.1] heptane Identi cal proceﬁbre to Step A of Exanple
1 but the norpholine is replaced by 2-nethyl -

Ex%g@:hg% ??Ci’-g%@gﬁéﬂ[@-@-{M(B%Bhﬁ&?pyr}éidﬁlﬂ-&l%1;99&::'}5] phenyl}-

2- Met hyl pPridind2-yYpipebadiné dihydreitiytidd, eBaticthexabor ol an-
2-yl ) phenyl]- sul phonyl }-2, 5-di azabi cycl o[ 2. 2. 1] hept ane
I dentical procedure to Step B of Exanple 9, starting
ThE Q%ﬁtﬁﬁn&g Qﬁlﬁﬁﬁtco&m)lﬁ{dq@é%cﬁ%ds&%(a le %S%Xﬁk%pfog? of the free base)
2-({4-16-(4-1sopropyl pi perazin-1-yl)pyridin-3-yl) ?
are} sephyabainy yhibal omedrhatbgraplsy din aazﬁbxraiydi A2 c@nffnh epﬂngnemmture of

mep R iRl E i A EP T Reett Brge b Sdsst e obtained

by H4miePBith EhgmBRLiakdini croanabAis : CHNS V.
theory63 277.3015. 377.04 %

experlnent63 097.3614. 736. 76 Exanple 35 :

En né - [,6- (4- 1 sopropyl pi perazin-1-yl ) pyri di n-3-yl | phenyl
ﬁhonyl) N, N- di net hyl pi peri di n- 4-am ne

trihydroc j de To a suspension of 242 pig of the
%ﬁ%ﬂo@?%ﬁ’eﬁ in Exanple 32 (0.54 mol) in 2 m of
El&hBaNhictaghgsiat © added 89 ng of di methyl ani ne

hydrochloride (1.09 nmol), 153 gl of 10 Et3N (1.09

mrol ) and 323 | ofCiitanfbn(lv%fisopﬂopoxi@k (1.08

?ggLéréﬁlkgr Zélﬁéggg L§6H816]P 6%%0?W9%Fe added and

St i r g, Rgperiment 5541 6.75 11.12 632 14.85

Example 34 : 2-({4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yljphenyl}sulphonyl)-5-
methyl-2,5-diazabicyclo[2.2.1]heptane

Step A : 2-[(4-Iodophenyl)sulphonyl]-5-methyl-2,5-diazabicyclo[2.2.1]heptane

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

Melting point : 149-152°C

Step B : 2-Methyl-5-{|4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-
sulphonyl}-2,5-diazabicyclo[2.2.1]heptane

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.
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is continued for 5 hours at anbient tenperature. The

reaction mxture is treated% addition of 28 %

amoni um hydr oxi de sol ution d@nd the m xture is

extracted with CH2CI2 The organic phases are dried

ov S . [ -

pr e S R Ry PRI D RS S E mhomy-S

on a sil nmahy:leﬁ MzabicutlDWQZ Wheptamed6/ 4 m xture of

CR2C12/ MeOH. The trihydrochloride is obtained by

treating the base with nethanolic HO to yield, after
Ide&hkilf de@ﬁhe tb Rept @ bF Bx Zﬂglﬂcétaﬂnﬂgtfﬂ%%l ekt @ot%édﬁlStep B.

sol i Mel ting p0| nt 83-286C . El enental

: | i 1NSCL % theory51. 686.9412. 055.5218. 3

M xp@?imn@g%Sll 0812. 084. 8117. 86 -39 Exanple 36 :
Eléindoyd lnopentylysid- ( 5- { 4- [ (4- met hyl pi perazi n-1-yl) sul phony

| T phenyl }- pyridi nCZ yl )%l peraﬁ ne tr| hydr ochl ori de

Step A : tert-Butyl

4- ({4- i/6rh@f};3pycl opgpyy! piger agd gy 1- ylgypyridi n-3-yl ] phen

yl }- sul phonyl ) pi perazi ne-1-carboxylate 5 The product

obt aPhedpdrimétiep B3.69 EXalfpl e/ i s617éacted with the

conmpound obtained in Preparation 2, under the

conditions described in Step C of Exanple 1. Melting

point : 235-238C Elemental mcroanalysis : CHNS %

theory 62.68 7.44 12.60 5.77 % experinment 62.56 7.46
_glmig 84 {41 &fA-Bopropylpiperazin-1-yDpyridin-3-yljphenyl}sulphonyl)-

;r ng'nogwyd,m%tﬁﬁpipénam RSLARL Barydilothlopfa@ny! ) phenyl ] p

To a suspension of 242 mg of the product obtained in Example 32 (0.54 mmol) in 2 ml of
ethanol there are added 89 mg of dimethylamine hydrochloride (1.09 mmol), 153 pl of
Et;N (1.09 mmol) and 323 pl of titanium(IV) isopropoxide (1.08 mmol). After stirring for
16 hours at ambient temperature, 52 mg of NaCNBH, (0.82 mmol) are added and stirring
1s continued for 5 hours at ambient temperature. The reaction mixture is treated by addition
of 28 % ammonium hydroxide solution and the mixture is extracted with CH;Cl,. The
organic phases are dried over MgSQ, and, after evaporation under reduced pressure, the
residue is purified by chromatography on a silica column, eluting with a 96/4 mixture of

CH,Cl,/MeOH. The trihydrochloride is obtained by treating the base with methanolic HCI

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

Melting point : 283-286°C

Elemental microanalysis :

C H N S Cl
%, theory 51.68 694 1205 552 183
%, experiment 51.81 708 12.08 481 17.86
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10 pi perazine Deprotection is carried out ina 1/1
m xture of di oxane and nethapolic HCl. The base is re-
fornmed by treatnent with 10 % NaHCO3. Step C :
1- Cycl opentyl - 4- (5-{4-[ (4- met hyl pi perazi n-|-yl)sul phony
- din- . : e . ]
e R ARGt kdih S PR
B (1.10 pywitlin-2-20pipegazifie toblydnochlavideat e (3. 29 i mol )
and 66 ng of parafonnal dehyde (2.19 mmol) in 10 m of
ethanol is stirred overnight at anbient tenperature.
138teph OferNBHYBYS {4-26-14 cPATB ntylpih P £H A1V pYRRIih L $phenyl}-
are en added to the reaction mxture andpstlrrlng i's
cont i nuesulpbenyd)ipenagingt1-cahoxelate t enperature. The
reaction m xture is concentrated under reduced
pressure, the 20 residue is taken up in IN HO and the
Thep¥ddutLobtsind i Sf B 6f ExBmpledt is Setedawith € compound obtained in
tenperature. The nmixture i s then rendered al kali ne by
Prepgeitiag 2| padeathe capditionedegaribed instenct of ExtrepleHat forns i s
filtered off. The precipitate is re-suspended in warm
Medtiteamons -2d34,238%€t er adding ethereal HCl, a solution is
Eleo;betz ilne%glr vv,tlwi ch results in crystallisation of the title
ent tenperature. -40 Melting point :
263-267C Elenentalc mcreganalygis : § HN S C1 theory
51.86 6.61 12.09 5.54 18.37 % experinment 52.25 6.68
11. 96 %, t8oryg. 94 Ebdpl €47 1260 5.77
1- ({4, [6-4-] sopr pi zi yl ridin-3-yl]
phenﬁ’%Qu{yg?]égzyl )?f%(]is pe??[i n-)z?-'%q d%’%dr ochloride 5 To
a suspension of I g of the product obtained in Exanple
32 (2.26 mine]) in 20 nm of nethapol there are added
i nStep i AiCysitnentd-{S B (RigerseitakyisninhogyDpbenydlpatidi2-yl}-

m xt ure

piperazine

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

formed by treatment with 10 % NaHCO:s.

Step C : 1-Cyclopentyl-4-(5-{4-[(4-methylpiperazin-1-yl)sulphonyljphenyl}-
pyridin-2-yl)piperazine trihydrochloride

A suspension of 500 mg of the product obtained in Step B (1.10 mmol), 270 mg of sodium
acetate (3.29 mmol) and 66 mg of paraformaldehyde (2.19 mmol) in 10 ml of ethanol is
stirred overnight at ambient temperature. 138 mg of NaCNBHj (2.19 mmol), in several
portions, are then added to the reaction mixture and stirring is continned for 6 hours at
ambient temperature. The reaction mixture is concentrated under reduced pressure, the
residue is taken up in 1IN HCI and the mixture is stirred for 30 minutes at ambient
temperature. The mixture is then rendered alkaline by adding IN NaOH and the white
precipitate that forms is filtered off. The precipitate is re-suspended in warm ethanol and,
after adding ethereal HCI, a solution is obtained which results in crystallisation of the title

product at ambient temperature.
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is stirred for 2 hours at anbient tenperature. After

adding 40 ml of water, the reaction mxture is

extracted with CH2Cl 2i and the organi c phases are

conbi ned, dried over MpSO4 and evapor ated under
A@%@%ﬁggggggggﬁgm@. The residue is re-suspended in

ethanol and filtered 10 off. The solid is dissolved in
Elawenidmatiogné@lis - t he sol ution is evaporated to dryness

and the residue |Z%tr|t¥fated in ethyl ether to yield

the title product ter | trat’ion. l'ting point

162C &l gt al nhcgeanglarsi siCHINSCh 5% 18.37

t heor y53. 386. 6210. 836. 213. 7 %

expePs. P8R8 46. 751D, 8@658031@% Exddpl 53Y :

1- I sopropyl -4-(5-{3-[ (4-net hyl pi perazi n-1-yl)sul phonyl ]

phenyl } pyridi n- 15 2-yl) pi perazi netrihydrochl ori de Step

A1 tert-Butyl 4-[(3-bronop

henyl sulphoné*L perazi ne-1-carboxyl ate Identica
Ex -l gsoarWylEspamﬂnelﬂl)pwtdmﬁevl}nheph’éwlnbow)-
replacedgg%rhﬁﬁhthﬁy(hng+ﬁ Z|ne | - carboxyl ate and
u

the 4-io enzenes orlde by 3-bronobenzene-
sul phonyl chloride. -41 Step B :

(tert-Butoxycarbonyl) pi per 1] sul phon h
TogngiPEIBPL 1 Eat i Piehe Bl sl ot daarele 7 B g P 1 20 ml of

me@%gp‘h@relare %H@é'dt hxﬂ&av@fa@ﬁbﬁf&ﬁs I%@@Hg Bf Ngﬁﬂh,nﬁq thé re%t:ﬁcﬂq mixture
tin point: 225C 5 ©otert

is ghir(d3fofr 6 hidurs s pmbpEnt pﬁn}qmramren Aftey |a)if.111}71g i 4@1 lml 8f Wa}tﬁph theyteaction

ik e P MRS RSl RS VB S R ot i gdeover MeSOx

andP E%@%‘[e@ﬁﬁ@k P&l@cé reis@Re. Bhe rédi@R iPré-suspended in ethanol and filtered
1-1sopropyl - S I per azi n- 1-yl sul phonyl ) phenyl ] pyr
offy §hey s@xdﬂs}dgﬁsg]gp@m methanolic HCI, the solution is evaporated to dryness and the

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

Melting point : 162°C

Elemental microanalysis :

C H N S Cl
%, theory 5338 6.62 1083 6.2 13.7
%, experiment 5364 679 1088 6.03 12.63

Example 38 : 1-Isopropyl-4-(5-{3-[(4-methylpiperazin-1-yl)sulphonyl]phenyl}pyridin-
2-yl)piperazine trihydrochloride
Step A : fert-Butyl 4-[(3-bromophenyl)sulphonyl]piperazine-1-carboxylate
Identical procedure to Step A of Example 1, but the morpholine is replaced by rert-butyl

piperazine-1-carboxylate and the 4-iodobenzenesulphonyl chloride by 3-bromobenzene-

sulphonyl chloride.
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I dentical procedure to Step B of Exanple 37, starting
fromthe product obtained in Step C. 10 Step E :
1-Isopropy|-4-(5-{3-[(4-neth@\piperazin-l-yl)su]phony]]
phenyl } pyri di n- 2-yl)pi perazine trihydrochloride

Id iea - 7
fr Sapdh PP g Rl A b A Buutlom B e fbronic
168C Elamﬂntal m croanalysis CHN S C1L % theory
49.96 6.56 12.66 5.8 19.23 % experinent 50.07 6.14
12.55 5.67 19.47 15 Exanple 39 :
Idehtit8-prdeefl (#-t&IStepr B pt Bearhplier; daying Stonpthemydduehebyinkd it Step A.
in-2-yl)-4- isopropyl pi perazi ne di hydrochl oride Step A
Meltide pdikor st (4-i odophenyl ) sul phonyl ] pi peri di ne
I dentical procedure to Step A of Exanple 1, but the
nnrpholine is replaced by 4- fluoro- pi peridi ne. 20

Mekil C -42

{aStepIE PR By B o SmTb R Ron | svhamgidiaarphenyt-

aci d |de@mpﬁahyppn@eﬁdmeelic@rb‘akﬁmt@ of Exanple 1,

starting fromthe product obtained in Step A Step C:

1- (5-{4-[(4-Fl uoropiperidin-1-yt)sul phonyl]phenyl }pyrid
Idénific-pyddeddre tb Sogpr ©pY ERampledz statingi fiondl @b dict 86tafed in Step B.

I dentical procedure to Step C of Exanple 1, starting

fromthe product obtained in Step B. Melting point

243 g_l.fg‘kéﬁgggf.%ér_ﬁl@@?%@-yﬁyismphogﬁ%%%ymgyﬁdm.z-yi}piperazine

Identical procedure to Step B of Example 37, starting from the product obtained in Step C.

Step E : 1-Isopropyl-4-(5-{3-[(4-methylpiperazin-1-yl)sulphonyl]phenyl}pyridin-
2-yl)piperazine trihydrochloride
Identical procedure to Step C of Example 37, starting from the product obtained in Step D.

Melting point : 168°C

Elemental microanalysis :

C H N S Cl
%, theory 49.96 656 1266 5.8  19.23
%, experiment 50.07 6.14 1255 567 1947

Example 39 : 1-(5-{4-[(4-Fluoropiperidin-1-yl)sulphonyl]phenyl} pyridin-2-yl)-4-
isopropylpiperazine dihydrochloride

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

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

piperidine.

Melting point : 130-133°C
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% experiment52.916. 410. 65. 7913. 46 Exanple 40 :

4-{4-[6-(4-1sopropyl pi peramgzhl yl) pyridin-3-yl]

benzoyl } norpholine dihydrochloride 10 Step A

4- (4-1odobenzoyl ) norpholine Identical procedure to Step

'ror\o ?% ?f‘gk@ ﬂl@mr&%eﬁﬁ‘iﬁ ﬂ&ﬁﬁflbﬁéﬂ}@]ﬂh@nﬂ?ﬂ&%ﬁ%cw

[ 4- (Mor phol i n- 4 ylcarbonyl)phenyllboronlc acid
Idén@@ﬁltﬂr&ﬁhuﬁr@ Segs 81 ERambIER, BaBhg E?&?rmﬂ %Eéducﬁ(glﬁﬁﬁlé(pgl Step A.

from'the conpound obtained in Stép A [ting point :
116C 15 Step C:

Rl RCIR I e R N R R

Step C Oﬁsoﬁkﬁgmbﬁxeilazﬁé d&hyaranidrfe t he conpound
obtained in Step B. -43 Iting point : 224C El enental

m croanal ysis CHNC % theory59.16.911.9915.17 %

Jd&XRaroRahR 88 @ %%Ex@rﬁﬁle(}%t@fﬁg’mffﬁl fhk product obtained in Step B.

1-1sopropyl -4-(5-{4-[( hylplpera2|n 1-yl) carbonyl |l p
MOEWY L3 ty_r%zgl yr7og- Y1) pi per azine trihydrochloride 5 Step
—AZTE&V]%—?. -(4-10dobenzoyl ) - 4- net hyl pi per azi ne |denti cal
ElpranddureanolySsep A of Exanpl e 16, but the p| peri di ne

is replaced by 1-ne hyI I perazine. Step

| -Methyl -4-[4-(4,4, -tetranmet’hyl - S3 2- xaborol an- 2

-yl) begzanblyy pi pe a3 nealo | fens | C@I17proge&$ure to Step

B of Exanplé 9, starting fromthe product obtained in

St ep %A.experiment 52.91 6.4 10.6 5.79  13.46

Example 40 : 4-{4-[6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]benzoyl} morpholine
dihydrochloride

Step A : 4-(4-Iodobenzoyl)morpholine

Identical procedure to Step A of Example 16, but the piperidine is replaced by morpholine.

Step B : [4-(Morpholin-4-ylcarbonyl)phenyl]boronic acid

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

Melting point : 116°C

Step C : 4-{4-]6-(4-Isopropylpiperazin-1-yl)pyridin-3-yl]benzoyl} morpholine
dihydrochloride

Identical procedure to Step C of Example 1, starting from the compound obtained in Step B.
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Melting point : 92C Step C:

1-1sopropyl-4-(5-{4-[(4- et h%lepi perazi n-1-yl)carbonyllp

henyl } pyri din- 2-yl)pi perazine trihydrochl oride

I dentical procedure to Step C of Exanple 1, starting

- : ound obtained in Step B. 15 Melting point

Aﬁ]ﬁ%@?'ﬁg%m al mcroanalysis: CHNOO % theory
El&went8 micdandigsib5 20.57 4 experiment 55.40 7.02 13.08

20.13 -44 Exanpl e

1- ({4-[6- (4- | sopr ogil pi p&r azi n1-y1)@yri di n- 3-yl ] phenyl

} sul phenyikdyN-  metsiayl pi pepi di negp- amistve tri hydrochl ori de

| dentjcal procedur 0 mpl 5, hut the

di net/t“rﬁ‘%eﬁf’)’f‘fé‘ hyd?‘gg‘gﬂ o%ﬁe Py ep|}§c0te5d by 2M

met hylam ne in nmethanol. 5 Melting point : 284-288C

El enental m croanalysis : CHNSC %

t heor y50. 846. 7512. 355. 6618. 76 %

j4TERLS0. 87 . 22318..91 EX 3 o
e S g e i e R L Lo
| ] phenyl p-yIpiparaginy tyih¥deedloridezabi cycl o[ 2. 2. 1] hept ane
di hydrochl oride Step A
(1S, 4S) - 5-[ (4-1 odophenyl ) sul phonyl ] - 2- oxa- 5- azabi cycl o

5 t t . to St A of
Exmg_e&e 4 ?Tj(agg?&t?ﬁ%‘ggﬁg'ﬂ bﬁ%ﬁyﬁgsﬁggtﬁ%& aced ES (1 g 48) - 2-

oxa- 5-azabi cycl o[ 2. 2. 1] heptane. Melting poi nt

146-148C e
Idenﬁcal procedure to Step A of Example 16, but the piperidine is replaced by 1-methyl-

piperazine.

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

piperazine

Identical procedure to Step B of Example 9, starting from the product obtained in Step A.
Melting point : 92°C

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

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

Melting point : 288°C

Elemenial microanalysis :

C H N Cl
%, theory 55.76 7.02 13.55  20.57
%, experiment 55.40 7.02 13.08 20.13
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Step B

{4-] (1S, 4S) - 2- Oxa- 5- azabi cyc| o[ 2. 2. 1] hept - 5- yl sul phonyl
] phenyl }- boronic acid 15 Idéntical procedure to Step B
of Exanple 1, starting fromthe product obtained in

{
gl f: FERUFCEaproptpiperas it b ypyemd
i n-2-yl )nibthylpqmrmﬂxyhfumﬁeaﬂhyéradhhyﬂreochI oride

I dentical procedure to Step C of Exanple 1, starting
fromthe conmpound obtained in Step B. Melting point

Idehd8al 24 8&duf'e’3toEE%f§§llte als ﬁ{e%ﬁék}éﬁlﬁne h ﬂdcfﬂo%dé?ls e:élaced by
theory 53.59 6.26 10.87 6.22 13.75 % experi ment 6

2Momgthyleis@iremeBardd. 80 Exanpl e 44
1-({4-[6-(4-1sopropyl pi perazin-I-yl)pyridin-3-yl]phenyl
M plimmy3d8y-288°@er i di n-4-am ne tri hydrochl ori de
I dentical procedure to Exanple 35, but the dinmethylamn
£l K S s replaced by NH3. 5 Melting point
293-294C El enental~ m craeanal ygi s : NSC1~2
t heory49. 966. 5612. bC65 80%1 23 % SISt
exper i ¥eriedd. 686. 8482. 34557612.18 - 466 PHAFMACQOG CAL

g?e%%pqg%%l\lo 0%- I\?ﬁ‘(yl hl\?f%\garm Ao %tl?g NVRI mouse

The purpose of this study, which was carried out in
accordance with the nmethod of Taylor et at (Biochem
Pharm , 1992, 44, 1261-1267), is to evaluate the at

Exainple 4%t (18,4.5)-B{{4t[664-Isopropylpiperazin-1-yl)pyridin-3-yl]phenyl}-
sulphonyl)-2-oxa-5-azabicyclo[2.2.1]heptane dihydrochloride

Step A : (15,45)-5-[(4-IodophenyDsulphonyl]-2-oxa-5-azabicyclo[2.2.1]heptane

Identical procedure to Step A of Example 1, but the morpholine is replaced by (15,45)-2-
oxa-5-azabicyclo[2.2.1]heptane.

Melting point : 146-148°C

Step B : {4-[(15,45)-2-Oxa-5-azabicyclo[2.2.1]hept-5-ylsulphonyl]phenyl}-

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

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

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

Melting point : 238-242°C



5 conmpounds of the present invention as antagonists of
type H3 central histam ne receptors. That activity is
reveal ed by neasuri ng, af t ertr eat nent
intraperitoneally with the test conpounds, the centra
Elejm%){f?zl ﬁl-&ga%l-&e_t hyl hi stam ne, which is a main
hi stam ne. An increase in the cerebra
concentrations of HNT-netHyl hi sWam neSi ndi ¢dtes an
increagse in the t ver of hjstam ne_by hl ockage of
t he t%ﬁéh%%g cent¥£$&hi§?gniﬂgi%§ce ?%rs]gf NVRI mice
(18-20.0).,3f5: L r esd 85l 1 piyapemidoneakyy gz gprally with
conmpounds of the present invention or with their
carrier (20 m/kg). One hour after the pharmacol ogi ca
treatnment, the animals are sacrificed, and their
brains are renpved, frozen in |iquid nitrogen, weighed
Exampleddio bibid-Ea@-T1sapropyipiperazin- Ly Dpyridig:d-yHpheneis nyl)-
product s 2ty g, 17 mn, 4C). The
supernatgﬁ%gdgfgzﬁg%gggﬁé%&éﬁgg I'vided into aliquots.
The 15 aliquots are frozen in liquid nitrogen and

e B B R R B R R bty s
Aﬁﬂﬂpi%bhn@993b9 hcal assay (RI'A) using an assay kit. The
ével's of N - nethyl histam ne are expressed in
Eléaeh@l pficrbamahsibr ai n. The conpari son of the cerebral
| evel s of NT-nethyl hi stanm ne between_animal s treated
with the carrier (6bntroﬁ%) and 20 afi mal Lltreated with
compoupdsegly the phosent senvemson bgpcarigd out by
single-factor variance analysis followed, if
nece$sarperintgnt a céNps emérdar y/ Zatal ys8i’é (D¢nidett' s
test). The results show that, at doses of from1l to 10
mg/ kg PO, the conpounds of the present invention are
capabl e of increasing endogenous cerebra
concentrations of Nt-nmethyl- histam ne by 100 % 25 By
way of exanple, the conpounds of Exanples 1, 5 and 9,
adm ni stered at doses of 10 ng/kg PO, and the conpound
of Exanple 21, administered at a dose of 3 ng/kg PO
i ncrease the endogenous cerebral concentrations of
NT- net hyl hi stam ne by 105 % 197 % -47 121 Vu and 168
% respectively. These results denonstrate that the
conmpounds of the
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present invention are powerful antagonists of type H3

central histam ne receptors. MPLE B

El ect roencephal ogr aphi c r ecof ings on freely noving

rats Adult nale Wstar rats were chronically inplanted

with el ectrodes placed over the frontal 5 and parietal

cortex. Cortical electroencephal ogram (EEG was

r e RHARWACRDOGACA LF TR Y A6 0MPOEANS OFF BHEIMIENTION

attenuating-room Conpounds and vehicle were

adm nistered in a randomorder at 10:00 AMon the sane

days with a m ni num of 3 days between each

adm nistration, allowng each rat to serve as its own
EXAMPIF A :AGscebirablepadsvef Noinethydhistauiae il éie NIVERhoouse

activity (1-4 Hz), that predom nates during slow wave

sl eep and di sappears 10 during wakeful ness and rapid
The yeposmofahe Rtudg) wkioh waa sardieé vaigiacicaréancs withabsimetiod of Taylor et

periods of 30 mn. Over 3 in, |ow and high val ues  of
al. Ry E et + ég%?ovﬁv Qﬁé—_lgﬁg'ngs &t cdplysdhe candvaspeipply of the
coﬁl?ﬁ%gtof\fﬁe' éfreséﬁ?“f‘d’l),eh@foﬂ Qéjblﬁ%o?nsttg]?f t(ygg 'H%Oééﬂﬁiﬁ lggtaxghﬁ receptors.
p ar ousa ecrease o elta

esent i nvention increase
Thisaadiviigt isvidvgiled dry desesingaafen geltetene énrapedtionenlly withkdye test

Aot . S0 ST GG EETREES,EL ETLE Bt o
histapfHE A2 li (i\%a\é@\ﬁ? .t%kér@blﬁpx\%{cerﬂﬁtbﬂ? o%i?-xﬁ%tgﬂhﬁﬁn?l?e Hd¥ftes an
0 . a do 3

cortical activation and arousa se o
inci@is¢ mghé turh-svdrofhivemnne by blosleroeed tha tgpedilj dentraliitistamine receptors.
del ayed sleep latency : the first slow wave sl eep
epi sode occurs 73 + 5 minutes after the adm nistration
NMRI goeep@ e+ o) fardixeatgal mtrhpatieteadls or prallyevidocdnimlunds ofhe present
this first slow 20 wave s|eep episode occurs at 45 + 5
imigiiigh 85 MEARPEETEr (D CUth P ot EG AR eiplogical freatment,

thege{n%%% ];%H'l%griﬁgeéaﬁéf%@ﬂfeﬁf brdf0 FrelrBRo 6 S FRBENICRM @hi¥oBEh, Bveighed

ose O
and-Hofrbgblis¢dd-in SOV dpGI(hi peAUZi Thd hpimogymisadi proBugts | b exyirifuged
(15} 8(% g,h%%l]i?],_ 4J8r qjﬂg ls{lgeema B %geogerc]:lox(z)errle %ncq %}(v&}% 1exltol)ali9_156s. The

....................................................

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

increase the endogenous cerebral concentrations of N'-methylhistamine by 105 %, 197 %,
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Lact ose

preisén.t mventlon ;1r:e:p:o:w:e.rf.ui élritéléc;n:lslts oftype H3 centnal histamine receptors. . .
............................................ 3 g -48
CLAIM5 1. Compounds of formula (1) : wherein : 5 X
represents a C(O or SQ2 group, R2Z R represents: -

, h
S s o B R Rt
hydrogen atomor a linear or branched (G -C(,)al kyl

Ad?%)\@)s/tgﬁ g%# %{G%%{j&%@%ﬁﬂﬁ% ntg g/&g el?é;(]:tr%es C‘:Ha(ieﬁ over the frontal

and pirydtalnmirek y Costichl elearoedcephapeie (FEGY was réﬁﬁ)ﬂdda4f.rom rats placed
. together with the nitrogen atomcarrying them form.a
insgle’qagesgin Hreid AEENYALRG TR ePHPOS @fldtv icleay gepdangred in a

y i
ol 3t 6010609 B OBy DU T

adroptstahan,| aflobengepchratdgedrvbys @s bwn&antr@lr Absantehpeser of slow wave

ol iDL R P, B OB BB LA
duﬁx‘é%%lt@l]‘ﬁg@rhndlrh;?’[ﬁ%@e@fnobérﬁ&ﬁ @%@p,(w@s Q@%ﬁ&)ﬂ{/er successive periods

é Cg) cycl oal k | i near or branched ( koxy,
of 3§ mémrOver 3 mainclewcanddighees!pes of sbvonkkg/delta mweb@wwgns of arousal

ano, oxo, nitro and am no (optionally
ancm’l%?t’ SB?@Y B’y one or 20 nore |linear or branched

ReuJis- iaBjcalektht esrap@als dR2Ahe @pEsesiemiyentionl indfAke Bfousal (decrease of
br anched $Cr Co6) al kyl . group, a (C3- CS) cycl oal kyl group

deli bagd activity) for doses ranging between 0.3 to 3 mg/kg IP

By way of Example, the compound of Example 1, administered at a dose of 0.3 mg/kg,

significantly reduce slow wave delta power during 150 minutes, a sign of cortical

activation and arousal. At a dose of 3 mg/kg it is furthermore observed a significant

delayed sleep latency : the first slow wave sleep episode occurs 73 + 5 minutes after the

administration of compound of Example 1 whereas in the control group, this first slow

wave sleep episode occurs at 45 + 5 minutes.

EXAMPLE C : Pharmaceutical composition

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

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

morpholine dihydrochloride (Example 1).......cocoiiiiiiiii i, 100 g
HydroxypropylcelluloSe. ......oooniii e 2g
Wheat starch... ..o 10g
LGOS, . ettt e 100 g
MagnesIUIM SEEATALE. . ...ttt ettt et et e et et et et e et e eee e e s 3g
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(C3-C3) cycl oal kyl - (G -C6) al kyl group wherein the al kyl
noi ety may be linear or branched, -49 it being
understood that : an aryl group nmeans the groups
phenyl, naphthyl and bi phenyl, those groups optionally
bei ng substituted by one or nore identical or different
groups selected from hal ogen, |inear or branched
(C1-C6) al kyl, linear or br@ntims (Cl-C6)al koxy, |inear
or branched 5 (G -C6)pol yhal oal kyl, carboxy, hydroxy,
cyano, nitro and am no (optionally substituted by one
or nore linear or branched (Cl-C6)al kyl groups), their
enanti orners and di astereoi soners, and al so addition

. SadmpounidepebGfirmwia(h) .a pharmaceutical ly acceptable acid

or base. 2. Conpounds of formula (I), according to
claiml1l, wherein R3 and R4, together with the 10

nitrogen atomcarryjng them form - to 8-nenbered
ring wherein one ot the carbon atpns y be replaced by

a nitrogrRp—6Xy at@gm or by an?SO or SQ2
gr oup, t he ring t¥ Y gd”opt i odal |y bei ng
bri dged by an al kyl in enanti oners aqg’

i addition salts thereof with
a pharmaceutically acceptable acid or base. 15 3.
Qoipeynds of formula (1), according to claiml1, wherein
R, represents a norpholinyl, thionorpholinyl,
pi peridyl, piperazinyl, 4-(alkyl)piperazinyl,

gr%#%gény&ygﬁéégcégF%WeptanyI or

2. oxa- 5- azabi cycl o[ 2. 2. 1] hept anyl group, their

enanti omers and di astereoi somers, and al so addition

SRl represgaiseof with a pharnaceutically acceptable acid

or bas miﬁ%“ Conmpounds of fornmula (1), according to
claim &n X represents an SQ2 group, their

enant i (ﬁ@gﬁu@m3ﬁh askieRy SRS, Syhieinehad s eheadidtiet dr@ifferent, each

salts thereof with a pharnaceuticallg accept abl e acjd

or bag®&present a hydrogen atom or a linear or branched (C1 -Ce)alkyl group, a
(C5-Cg)cycloalkyl group or a (C;3-Cg)cycloalkyl-(Ci-Cg)alkyl group in which the
alkyl moiety is linear or branched,
or R; and Ry, together with the nitrogen atom carrying them, form a 5- to 8-
membered ring wherein one of the carbon atoms may be replaced by a nitrogen,
oxygen or sulphur atom or by an SO or SO, group, the ring thereby defined
optionally being bridged by a linear or branched (C;-Cg)alkyl group and/or
optionally being substituted by one or more identical or different groups
selected from halogen, linear or branched (C;-Cg)alkyl, (C;-Csg)cycloalkyl,
linear or branched (C;-Cg)alkoxy, linear or branched (C;-Cg)polyhaloalkyl,

carboxy, hydroxy, cyano, oxo, nitro and amino (optionally substituted by one or

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

R, represents a linear or branched (C;-Cg)alkyl group, a (C3-Cg)cycloalkyl group or a
(C5-Cg)cycloalkyl-(C-Cg)alkyl group wherein the alkyl moiety may be linear or
branched,
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5. Conpounds of forrmula (I), according to claim1,
wherein R2 represents an iszﬁﬁopyl group, their
enanti omers and di astereoi so and al so addition
salts thereof with a 25 pharmaceutically acceptable

i . 6. Conpound of formula (I), accordin
?EB%Pgﬁwgﬁﬁ&%ﬂFc' is 4-({4-[6-(4-isopropyl - )
pi perazin-1-yl) pyridin- 3-y|]pheny|)su|phonyl)nnrpholine

di hydrochl ori de, and al add alts hereof wt

o AR G Sraies apebren by G Dabiul e Bt ogiionatly
fiind HBsiiea "JHyaéﬂéJQr Y %H@dén @8 aftferf @ IR delebied from halogen,
according to ¢claim1, 5 characterised in that there is

usear, ombraseladt (Gmglsbﬁékbér lindar or fpeancherh (Linds)alkot v rimghraor branched

o Re B\ (! wherein R d X .
((](igjﬁ %%@8&]&0 a\?g]q ﬁﬁ%bgg(h lﬁﬁir%;(d %rgg%lggam’ﬂ. a%ﬁvajﬁngﬁ r(&pé@%ﬁl&f ?‘W 8t1tuted
S/ Bhe 0P not fihedf 8MbranRE g Pﬁlﬂfleg}buﬁs)hydr ogen atomor a

| i'lnear or branched (C1- group or together form
a linear or branched (g - C6)a|ky|ene chain, 10 which is

CBRHEEap, b RLTEDRnE B, 18 Sl AL cor i o
defhinedufieilyfecdpidiae 4did oabsbeHal represents a hal ogen

atom to yield the conmpound of formula (1), 15 which
conpound of formula (1) is purified, if necessary,

ts Is O ner
agoogedi an@ntoarrgingabm,efmirmml to Sepamaticd mngeml’mnelq weae afithe carbon

IS converted, esired, into its addition sa
atoms may be replaced %y a metrogen oxygen or sulphur atom or %y an SO or SO,

' f
- e aé ftng% ?f %ﬁ i P%o@p %p%%@ﬂg to leer'i] 'tl b{;v?l@lteinoﬁ L&f ﬁ[ﬂ ' tgé@her' with the

group, the ring thereby defined optionally being bridged by an alkyl chain, their
enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

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

thiomorpholinyl, piperidyl, piperazinyl, 4-(alkyl)piperazinyl, pyrrolidinyl, 2-(alkyl)-
2,5-diazabicyclo[2.2.1]heptanyl or 2-oxa-5-azabicyclo[2.2.1]heptanyl group, their
enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

. Compounds of formula (I), according to claim 1, wherein X represents an SO, group,

their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

. 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.
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with a pharmaceutically acceptable acid or base. 8.
Phar maceuti cal conpositions %onprising as active
i ngredi ent a conpound accoré’ng to 20 any one of
claims 1 to 6 in conbination with one or nore inert,

. %%ﬂo%ﬁh Cof gc!imgﬁrgﬁ eutldrah ytoaflﬁﬁlpt 2o RichXg! B ggéggf%fiﬁ%propyl—

carriers. arnmaceufi ca OSI tions

tpqpe(tizam 8)p yei i3 - iquplmsglyb}zv.u]@hdmwmorplywlﬁw dittydeochbordpownd also
ordln 0 a one_  of cl ai o] fo se in the
‘Elﬁééiﬂgs %Freap ViR akamagent mﬁ&ﬁc Hiagbecﬁﬂi?r Stype H

central hi stam ne receptors. 10. Pharnaceutica
conmpositions according to claim8, conprising at | east

. (meceactfpbw ¢he Prépagptiodi ehtompomddi ofgfarmudmyl) preconding | tai ¢tgim 1,

l.to 6, far use, as a di cament ;. . he treat of i
£beyap v b Shesh b1 Bed 38 SR MRTBH<viRY Hhecamanii SldgenHg (D :
and with neurodegenerative diseases, and in the
treatment of nood disorders, convul sive attacks,

attention deficit hypesacti vity @gndrone, obesity, pain
and narcol eptic sta -@ Phat maceut i gl?J conposi tions

according to claim 8, i siny t | east”one active

10 i ngredient according—to any o of clainms 1 to 6,
for use, as a nedicanment, in the treatnent of cognitive
deficiencies associated wth Al zheinmer's disease,

RAKEATAMng X HeSB8ABAned it Kot gRama R Kaf Ralﬁﬂ]ﬁ&ﬁnay be the same
di sease, and frontal and sub-cortical denentias

g]q;ﬁqu:rgmt eAchgepresend p hyjgdnggen atom or a linear or branched (C; C6)alky1 group

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

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

formula (I11) :

Hal — \ / 2
\ /7 (1),
N

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

to yield the compound of formula (1),

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

with a pharmaceutically acceptable acid or base.

. Pharmaceutical compositions comprising as active ingredient a compound according to

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

pharmaceutically acceptable excipients or carriers.
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9. Pharmaceutical compositions according to claim 8, comprising as active ingredient a
compound according to any one of claims 1 to 6, for use in the synthesis of a

medicament as an antagonist of type Hj central histamine receptors.

10. Pharmaceutical compositions according to claim 8, comprising at least one active

5 ingredient according to any one of claims 1 to 6, for use, as a medicament, in the
treatment of cognitive deficiencies associated with cerebral ageing and with
neurodegenerative diseases, and in the treatment of mood disorders, convulsive attacks,

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

11. Pharmaceutical compositions according to claim 8, comprising at least one active

10 ingredient according to any one of claims 1 to 6, for use, as a medicament, in the
treatment of cognitive deficiencies associated with Alzheimer's disease, Parkinson's

disease, Pick's disease, Korsakoff's disease, and frontal and sub-cortical dementias of

vascular or other origin.



