6 April 2006 -1- NEW BENZOTI | LAZI NE AND BENZOTHI ADI AZI NE COVPOUNDS, A
PROCESS FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPCOSI Bl ANS Z006TAI NI NG
THEM The present invention relates to new benzot hi azi ne and benzot hi adi azi ne
conpounds, to a process for their preparation and to pharnaceuti cal
conpositions containing them It is nowTecognised that excitatory am no
acids and, nore espeEENZOYrHIAIMNEANBIEENZOITAADIAZGEWMIoUNDSE | N the

physi ol ogi cal processes o&lgﬁﬂﬁggfé o} tﬂéﬁéﬁ&gﬁqﬁi n the mechani snms 5
a %op ySi 0

under | yi ng | earni ng and nenq%y. ogi cal studi es have shown
clearly that a dé&?ﬂ?%ﬂ%@A¢ Cok GRMEEPHICN TN BAINEWSTHENi on is cl osel y
associ at gle WrdsBntliRfeARNGLRRIRD hewHen MiBASMERN] Deflictig aG ezt MNesthpSGideNee: and

Bi obehavi oral reviews, 1992, 6 13-24 Progress in Neurobiology, 1992, 39,
517- 545) prdebssdfor their prepasstousand tto dhamaesisical copmnesitipaseantdining ted®onst rat ed t he
exi stence of 10 excitatory am no acid receptor sub-types and their
functional interactions (Ml ecular Neuropharmacol ogy, 1992, 2, 15-31).
Among t hasig do@cRRbLRISed tHAE ey amino acids and, more especially, glutamate, play a
("a-am no- 3- hydr oxy- 5- net hyl - 4-i soxazol e- propi oni ¢ aC|3L) receptor appears

to be theruciatepledn thephysiploeicehpredesses ehacyphed aiesisitnrnd phylg Blcelanesps

neuronal excitabilit.y and especi al in:tho heno a4 opl | j;n, the 15
pr ocessed™ oefrfWrafﬂs%% i‘%& .mgg(r)ry'e? 31%%%1)]@?51(11&;%?% sﬁléﬂ%%sas een s %l%m%)(e ghzléena

associ at gefioprddy iangluteafegds @eindtrbi@nilifitisdosdly AvBliated witls theat@plopmenn t he

hi ppocanpus, one of the cerebral regions essential to menopcognitive

processe8! Adzhaimsry yiseasso(Newpeciangentng Biohehaweral gayieweel 878, Havé¢éry

recently i i-N ositively the AMPA receptors of
neuronalpggﬁgg Egd@?ﬁgﬁ”@?lgggﬁgt %ﬂ?@??y, 1992, 58, 1199-1204). 20 In the

literature, conpounds of benzam de structure have been described as having
that sapep nechani sm of action and as i nproying esi c rﬂornance (Synapse,
1993, 15Mozeyer.3pgeross HBdiAY YA 7acenf VALY ﬁ'ﬂw Honﬁfgatﬁ ARG FXISISRCE 9% of
t hoge ne&o?t'ﬁﬁﬁﬁ%ﬂh_ggé&@lrec BB tybbsN3hd YneiP FhSonSP Rftdrhétfalk! @RoERIAO2 484
descri'bes a benzot hi adi azi ne conpotnd having a

Neuropharmacology, 1992, 2, 15-31).

Among those receptors, the AMPA ("a-amino-3-hydroxy-5-methyl-4-isoxazole-propionic
acid") receptor appears to be the receptor most implicated in the phenomena of
physiological neuronal excitability and especially in those phenomena implicated in the
15 processes of memorisation. For example, learning has been shown to be associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the cerebral
regions essential to mnemocognitive processes. Similarly, nootropic agents, such as
aniracetam, have very recently been described as modulating positively the AMPA

receptors of neuronal cells (Journal of Neurochemistry, 1992, 58, 1199-1204).

20 In the literature, compounds of benzamide structure have been described as having that
same mechanism of action and as improving mnesic performance (Synapse, 1993, 15, 326-
329). Compound BA 74, in particular, is the most active of those new pharmacological

agents.

Finally, patent specification EP 692 484 describes a benzothiadiazine compound having a

25 facilitatory action on AMPA flux and patent application WO 99/42456 describes, inter



"25 facilitatory action on AVPA flux and patent application WD 99/ 42456
describes, inter 6 April 2006 -2 alia, a number of benzot bisgiil 2B0Ge
_conpounds as nodul ators of AMPA receptors. In addition to being new, the
benzot hi azi ne and benzot hi adi azi ne conpounds form ng the subject-matter of
the present invention surprisingly exhiBi-t- pharmacol ogi cal activities in
respect of AMPA flux that are clearly superior to those of the conpounds of
simlar sgplrAeinticd ofBSEbipARakRk dduSoRhIOLs rﬁéau1at2[ﬂ3%¥A§\VrﬁAlf§€eBwrs as AVPA
nmodul ators in the treatment or prevention of mmenocognitive di sorders
associated with age, with anxiety or depressr ve syndrones, w th progressive
neur odegeper seases, . wWi.th Al.zhei ne se Wt h K's d sease,
Wt runt TR ARBSHEERERST. tnBeebBaEh Rl b Sl s forudung ffipeche

neur odegenesjetinvetetlbs qaasg&seﬁrnlﬁre@eﬂtrerp%ngfy Laghes Hhr%la@@ﬂ?i@af m«,tﬁﬁgsg%ae of
epi | epsy. 10 The present invention rel ates nore specifical t o conpounds of
formul a (¥eppect of) @ Ou that @e1dlearlySaNeHor X0 (thqsewrfeﬂlerqmmpomdsr efsmsbmt s an

aryl sor r r R2.re ents a ato a hal,ogen _atomor a
vy g Bme ahaorfee P mectich 3R TRET g e BB Reilatls Mot enytent

repr esent or BBvEXE M mifefidcognifvd @RbdeR 8B REcdaRitNE: D R@ﬂllpdﬂ% b@\{r 8} depBessive
represents a hydr 1%en atomor a linear or branched (G -C6)al kyl group A

r epr esent $METOEERY 1 RFQpressivameNRIcggno@pYe R@%Se@r\ég]erﬁlshmhl;ﬂjdl@%n witbhm a

linear orp n d ( r or c oa ky up, R4
repr esent smggh&%% ge‘gtgﬁgérln%@{onﬁgrcﬁég? rltﬁ Cﬁz C@)c?m(aCI FatieiAc gt gﬁ‘% or A
][ epr eseﬂtﬁemodugém@gm dseasssaiith stQ@ReFischbdniia i@ vl sag@Me ofehifidrsygr oup,
orms the ring

10 The present invention relates more specifically to compounds of formula (I) :
R—Y—C—0 9.0
Il S .H
X 0
_CH M
A N
R R,

wherein :
Ry represents an aryl or heteroaryl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
15 X' represents an oxygen atom or a sulphur atom,
Y represents an oxygen atom, a sulphur atom or an NR group wherein R represents a
hydrogen atom or a linear or branched (C;-Cs)alkyl group,
A represents a CR4R5 group or an NRy group,
Rj; represents a hydrogen atom, a linear or branched (C;-Ce)alkyl group or a (Cs-Cy)-
20 cycloalkyl group,
Ry represents a hydrogen atom or a linear or branched (C;-Cs)alkyl group,
or
A represents a nitrogen atom and, together with the adjacent -CHR3- group, forms the ring
—N
wherein m represents 1, 2 or 3,

m

25 R;s represents a hydrogen atom or a halogen atom,



‘wherein mrepresents 1, 2 or 3, 25 R5 represents a hydrogen atomor a

hal ogen atom 6 April 2006 -3 to their isomers and to thegApnidppson salts
vvlth a phar rraceutl cally acceptable acid or base, it being understood that
"aryl group” is understood to nean an aronmati c nonocyclic group, or a
bicyclic group in which at |east one eB-the rings is aromatic, optionally

substituted by one or nore 5 identical or different groups: hal ogen, |inear
or branched (Cl-C6)al kyl, linear or branched (Cl-C6)al koxy, |inear or
branched (Cl-C6)perhal oal kyl, linear or branched (Cl-C6)perhal oal koxy,

hydr oxy, tytnioisomers ad tartheroadditptn aitaimity agihbsticeutiedlylaycaptebloacid oobase) | near

or branch Cl groups), am nosul phonyl (optionally substituted by
one or (“igﬁ’élgfil)sgro%lpénched (Cl-086)al kyl groups),

(Cl-Co) aI kyI sul phonyl anri no, 10 or phenyl (optionally substituted by one or

nor e 1 dentyi o "
(01 ooy al iyt 0 By B0t @1 AEPRER mebRRTP ShphPEIT e Ry o

branched (Clin®®iel kolegit, one"dfethe rmas yd alg)mau optsmaﬂlyieulsstﬂﬂﬂeﬁ bp oneamn more

aromati c nmongcyclic g or ab clic st one of the
rings is ar dﬁﬁ{‘” OEd{ﬁﬁ.ﬁ‘féWi r%o”é?ﬁe s o o?n @mdéﬂt‘&@élbq rIREAF 1041 ent
hetero at Oﬁ%rz%ﬁ:hg&f(égddaﬁi@x?' LihQ8 e erﬁféfﬂ@"(C?@ p%Hia%"alﬂlEyl Hﬁédr%aﬁrlaﬂched
substituted by one or nore identical or dlfferent groups: hal ogen, |inear or

branched ( CI(C%)smeﬂwoaH{qXNeb«Ydrgxya tryams tréto, (Bhin@gpptidelly substinged bgronbreanched

Cyano. hi tr SO Moo WRRTEAAT§ BOBL G b Y DR oBH (Bl Rt

branched ( Clby%l)eadrlﬁbregﬁféwmr) braﬁ&eégggl@ﬂfw QRps), QQ'i ConalyistisheRFhiding, ed by
a

one or nore linear or_ branched (C - ups

(C -186) al ky o @heme fgntioma i subsiiirg bm@emraﬁmeg@mm@mrwff@r@n@pw balggémds
there may b an t |OI’IC aci d,
hydr obr om cqagiﬁg&l Bﬁﬁa%ed\l\qddr@g&%&l plﬁosp Otr)lrla% aeC| @(Sfceé Eﬂ%a &

trifl uoroaceéinkar c&&alra:imché(amms)ﬂko@) pyruvic acid, mal oni ¢ aci d SUCCI ni c
acid, 25 glutaric acid, fumaric acid, tartaric acid, maleic acid, citric
acid, aschr bhetearyd Sronpf pnpederstood to mean an aromatic monocychc group, or a blcychc

group in which at least one of the rings is aromatic, containing one, two or three

15 identical or different hetero atoms selected from nitrogen, oxygen and sulphur,
optionally substituted by one or more identical or different groups: halogen, linear or
branched (C;-Ce)alkyl, linear or branched (C;-Cg)alkoxy, linear or branched
(C1-Cg)perhaloalkyl, linear or branched (C;-Cg)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-Cg)alkyl groups),

20 . aminosulphonyl (optionally substituted by one or more linear or branched (C;-Cg)alkyl
groups), or (C;-Cg)alkylsulphonylamino.

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,
25 glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, methane-

sulphonic 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..



“sul phoni ¢ acid, canphoric acid, etc.. Anong the pharmaceutically acceptable
bases there may be nentioned, without inplying any |lim tgwp(pimgog@di um

hydr oxi de, potassi um hydroxide, triethylamne, tert-butylamne, etc.. 6
“April 2006 -4 The preferred aryl group is the phenyl group. The preferred
R2 group is the hydrogen atom A preferably represents an NR4 group or
represents a nitrogen -N atom and, together with the adjacent -CHR3- group,
forms the ring .1 \ wherein in 5 preferably represents the nunber 1. Y
preferably represents an oxygen atomor a sul phur atom The invention

rel ates allde praemedarytewsp fothe phenypeamar at i on of conpounds of fornula (1).

The proce for. the preparation,of conpounds of fornula (I) wherein A
repr esent s%%gﬁrﬁ‘gﬁie 80 pbsrtthﬁ%?’%“ﬁgﬁ%%tﬁ a nitrogen atom and, together with

the adjac refIri®y SdpPdkents aﬁ‘NRﬂB b ¥ ieBsdntd 'tﬁefggﬂei ninrepresents 1, 2 or
3, Is cha?g%t eri s}édpi@n t hat thegrreﬁti?g fg asneda%ls Starting material a conpound

of formula (H : 1%,. SOM 2 2 wherein: R 1 represents | i near or
branched G G ¥ . g epresent s hydr ogen \at o a hal ogen
atom or a l1near oér% aﬁa"ﬁ%{gga@g qn&(?%?kog{?/up, ?f{ﬁ?gf}e fing - wheremn m

5 preferably represents the number 1.

Y preferably represents an oxygen atom or a sulphur atom.
The invention relates also to a process for the preparation of compounds of formula D.

The process for the preparation of compounds of formula (I) wherein A represents an NR4

group or A represents a nitrogen atom and, together with the adjacent CHR; group,

. N )
forms the ring , wherein m represents 1, 2 or 3, is characterised in that there is

10 m
used as starting material a compound of formula dap:
1
R', SO,NH,

(In,

wherein :
R’y represents a linear or branched (C;-Cg)alkoxy group,
15 R'; represents a hydrogen atom, a halogen atom or a linear or branched (Ci-Cg)alkoxy
group,
which is :

(a) either reacted with the acid chloride of formula (IIT) in the presence of a base, in a

- tetrahydrofuran or acetonitrile medium :
20 | Cl- CH; - (CHy), - CH; - COCl m,
wherein m is as defined for formula (I),

to yield the compound of formula (IV) :



‘which is : (a) either reacted with the acid chloride of fornula (IH) in the
presence of a base, in a tetrahydrofiuran or acetonitril@Apsdkess: 20 Cl -
CH2 - (CHz)m- CH2 - COCl (I11), wherein mis as defined for forrmula (1),
to yield the conpound of fonmula (1V) 6 April 2006 SO2NH2 (IV) ,

NHCOCH -(CHmCH2 - d wherein R1, R52 and in are as defined

her ei nbefore, which is then cyclised in basic nediumto yield the conpound
of formula (V) : O OlR,S 2 Sd%?@r in R1, R2 and in are as defined

her ei nbefore, which is suh Zduction, in alc lic or

di unet hyl f or mam de nedi u the presence of sodiu tohydride, to yield
the conmpound of formula (§ ein R1, R2 and mare as
defi ned herei nbefore, ]10 - |Ch%€é@ﬁ%ﬁf@§%\l\%ﬁ)e Gction of boron
tribromde to yield the corrpound of formula (M1) : O- ~O HO _ -5

wherein R';, R'; and m are as defined hereinbefore,

which is then cyclised in basic medium to yield the compound of formula (V) :

\\ /
M,
N
5 wherein R';, R'; and m are as defined hereinbefore,

which is subjected to reduction, in alcoholic or dimethylformamide medium, in the

presence of sodium borohydride, to yield the compound of formula (VI) :

R'l O\\S//
“NH
(VD)
N
R')
)

wherein R';, R'; and m are as defined hereinbefore,
10 which is subjected to the action of boron tribromide

to yield the compound of formula (VII) :
O O

(VID),

wherein m is as defined hereinbefore and R; is as defined for formula (J),

(b) or cyclised :



‘NH (M), wherein in is as defined hereinbefore and R2 is as defined for

formula (1), (b) or cyclised : 6 April 2006 -6 > in the ensgo®f an

am di ne gf)fognLla (V%II) - RB NH (Vill) NM2 wherein : %ggig as defined for
‘formula (1), 5 to yield the conpound of fornula (IX) : R 1 sot N (IX N
R3 wherein R1, R2 and R3 are as defingd hereinbefore, which is : either
reduced with a netallic hydride 10 to yield the conpound of formula (I )

R 1= SO 3 4N bt b o WHREL O By RS are as defined

her ei nbef or e,
NH
R4 (VIID
NH,

wherein ;

R3 is as defined for formula (I),

5 to yield the compound of formula (IX) :

va» SO2

AN

/,1‘,1\ (IX),
R'; NH R,

wherein R'y, R'; and R; are as defined hereinbefore,

which is :

¢ cither reduced with a metallic hydride

10 to yield the compound of formula (X) :
R’ SO,
X
NH
)\ (X)’
R' NH R

wherein R', R'; and R; are as defined hereinbefore,

¢ or alkylated by the action of a strong base in the presence of an alkylating agent R'sX

wherein R's represents a linear or branched (Ci-Co)alkyl group and X represents a
15 halogen atom, and then reduced

to yield the compound of formula (XI) :

1 802
AN
/1‘]31 (XD,
R'2 ITI R3

wherein R', R';, R3 and R'4 are as defined hereinbefore, or



‘or allcylated by the action of a strong base in the presence of an

al kyl ati ng agent R 4X wherein -R 4 represents a |linear or6p&ﬁn§6
(d-C6)al kyl group and X represents a 15 hal ogen atom and then reduced to
‘'yield the conmpound of formula (XI) DI JV2 NNH (XI), wherein R1, R2, R3
and R 4 are as defined hereinbefore, or.6.April 2006 -7 in the presence of
an al dehyde of forrmula (XIl) O R3 C(XIl), Hwherein R3is as defined for
formula (13, i nd. of f |la (X) described above, 5 the
group R 1 imﬁg éﬁh&%ﬂ%%gﬂ&ﬁéejﬁpﬁom}ﬂég%@ents a linear or branched
(Cl-Co6)al koxy group, of which conmpougd of formula (X) or (XI) are converted

to hydroxy groups to yield the cggpg fid of fapﬁrla (XI1E) @ nri o NH(XII1),
N | R4 wherein R2, R3 and R4 are3sasdefined“rofr formula (1), 10 which

conpound of formula (VIlI) or (XIH) isHreacted wth a conpound of fornula
(XI'Va) wherein Rj is as defined for formula (I),

to yield the compound of formula (X) described above,

5 the group R'; and the group R', when it represents a linear or branched (Cq-Ce)alkoxy
group, of which compound of formula (X) or (XI) are converted to hydroxy groups
to yield the compound of formula (XIII) :

HO S0,
N
NH (XTII),
R2 ITI R3
R

wherein Ry, R3 and Ry are as defined for formula D,
10 which compound of formula (VII) or (XIII) is reacted

* with a compound of formula (XIVa) :
RI—Y'—ﬁ—Cl XIVa)
X
wherein Ry, X are as defined for formula (I), and Y represents an oxygen atom, a sulphur

atom or an NR' group wherein R' represents a linear or branched (Ci-Ce)alkyl group,

15 e or with a compound of formula (XIVb) :
Ri-N=C=X (XIVb)
wherein R and X are as defined for formula (I),

to yield the compound of formula (I/a;) or (I/ay), particular cases of the compounds of

formula (I) :



'R Y -CCA (XIvVa) 11 X wherein R1, X are as defined for formula (1), and Y
represents an oxygen atom a sulphur atomor an NR groupapfier®ie! R
represents a |inear or branched (Ct-C6)al kyl group, 15 or with a conpound
of formula (XIVb) : RI-N=C=X (XIVb) wherein RL and X are as defined for
formula (1), to yield the conpound of fgrnula (1/al) or (I/a2), particular
cases of the conpounds of forrmula (1) : 6 April 2006 -8 N' R3 R4 wherein
X, Y, RI, R2, R3 and R4 pre Cde{)l ned f formula (1), wherein X, Y, R,
R2 and mare as defined Tbr Toljmuly awhi ch conpounds of formula (1/al)
or (1/a2) : are, if necessary, Xpu dfl acowmdi ng t dl/a,)conventi onal
purification technique, are optiong se/pka\rat ed into the isonmers according
to a conventional separation teclRyf qlue aid arB, converted, if desired, into
their addition salts with a pharnmaceutically acceptable acid or base. 10
‘The process for the preparation of conpounds of forrmula (1) wherein A

r epr esent r IS aracteris in that there is used as starting
mat eri al %h%rg%%ﬁ?dﬁb%éf ??ﬁﬁﬁg“?ﬁ(@ﬁ géﬁﬁg?‘éﬁ%ﬁm‘.%i@’ R 1 represents a |inear
or branched (g -C6)al koxy—gnodpg—d 2 reprgsents a hydrogen atom a hal ogen

atomor a linear or branched (@i - C8FakkoxK? group, which is subjected to the
action of chloroacetone in theXpreg e of N ni neral/Base in

I
wherein X, Y, R, R, and m are as defined for formula D,

5 which compounds of formula (I/a;) or (I/ay) :
are, if necessary, purified according to a conventional purification technique, are optionally
separated into the isomers according to a conventional separation technique and are
converted, if desired, into their addition salts with a pharmaceutically acceptable acid or

base.

10 The process for the preparation of compounds of formula (I) wherein A represents a CR4R5

group is characterised in that there is used as starting material a compound of

formula (XV) :
R,
SQZ
NH XV),
R'
@]
wherein :

15 R'; represents a linear or branched (C;-Cg)alkoxy group,
R" represents a hydrogen atom, a halogen atom or a linear or branched (Ci-Ce)alkoxy
group,
which is subjected to the action of chloroacetone in the presence of a mineral base in

dimethylformamide medium to yield the compound of formula XVID):



“di met hyl fonnam de nediumto yield the compound of fornula (XVI) : 6 April
2006 9 (XVI), which is subjected to rearrangement in basi g Aglicagsto yield
t he conpound of forrmula (XVI1) : 0 wherein R1 and R 2 are as defined
"herei nbefore, (XVIl1), 5 wherein R1 and R 2 are as defined hereinbefore,
which is deacetylated by heating at refl%x in benzene nediumin the presence
of an excess of ethylene glycol and a catal ytic anount of

p-t ol uenesul phonic acid toB/ileI d the conmpound of formula (XViIl) : HO SO 1
X(Y~n, to wherein R1 and R d Qes defined hereinbefore, which is

subj ected to hydrolysis in ag i yi el d (X¥Ixonpound of fornula
(XIXa) : 0 15 wherein R 1 amkR2aye as i ned hereinbefore, of which,
optionally, when R3 is otheR'sthan a ydro n atom the nitrogen atomis
protected by a protecting group, an@® whi®h then, after treatnment with a

strong base, is treated with a conpound of formul a R 3-P,
wherein R'; and R'; are as defined herembefore,

which is subjected to rearrangement in basic medium to yleld the compound of

formula (XVII) :
R, S0,
S
NH (XVID),
' =
RY
s HO (0]
wherein R'; and R'; are as defined hereinbefore,
which is deacetylated by heating at reflux in benzene medium in the presence of an excess
of ethylene glycol and a catalytic amount of p-toluenesulphonic acid to yield the
compound of formula (XVIII) :
R’ SO
N2
m o
R
0o O
0 L/
wherein R'; and R'; are as defined hereinbefore,
which is subjected to hydrolysis in acid medium to yield the compound of formula
XIXa) :
L SO,
N
NH  (XIXa),
R
0]
15 wherein R'; and R'; are as defined hereinbefore,

- of which, optionally, when Rj is other than a hydrogen atom, the nitrogen atom is protected
by a protecting group, and which then, after treatment with a strong base, is treated with a
compound of formula R'5-P,

wherein R'; represents a linear or branched (C;-Cg)alkyl group or a (Cs-Cy)cycloalkyl



"wherein R 3 represents a |linear or branched (C -C6)al kyl group or a
(C3-C7)cycloal kyl 6 April 2006 -10 group and P represent £ AptiE20061g gr oup,
.to yield, after deprotection of the nitrogen atom the conpound of fornula
(XIXa) : (XIXa), 30 wherein R1, R2 and R 3 are as defined

her ei nbefore, 5 which conpound of formul@- (Xl Xa) or (Xl X a), represented by
formula (XIX) RS 0%(XIX), R3O V\/nerein R 1 and R 2 have the sane neani ng
and R3 isgasy q,ﬁalpl}% egé;ﬁsg%wg%(ub is: - either subjected to catalytic
reduction to yield the conpoun tormul a (XX) : R 00 2 NH (XX) , 10

wher ei n Rtolyield, 2ftarigpRBective ofthed@fogradtdmertae ndrepamd,of dornadan@EX'ey: i n al cohol
by the action of a hydride 3gd the hydroxy group of the resulting conpound
is converted to a hal ogen a t Sagctl on of an appropriate reagent, 15
to yield the conpound of for ')NH

wherein R';, R'; and R'; are as defined hereinbefore,
5 which compound of formula (XIXa) or (XIX'a), represented by formula (XIX) :
R, SQ
NH  (XIX),
R/ R,
o
wherein R'; and R'; have the same meaning and R; is as defined for formula (T),

1S :

- either subjected to catalytic reduction to yield the compound of formula (XX) :

N 2

NH (XX),

10 R R;

wherein R';, R'; and R; are as defined hereinbefore,

- or converted in alcohol by the action of a hydride and the hydroxy group of the
resulting compound is converted to a halogen atom by the action of an appropriate
reagent,

15 to yield the compound of formula (XXIT) :

wherein R';, R'; and R are as defined hereinbefore, R's represents a halo gen atom,



‘% NH( ) R3 R wherein R1, R2 and R3 are as defined hereinbefore, R5
represents a hal ogen atom 6 April 2006 -11 or subjectedd Apfilggaction of an
or ganomagnesi um conpound R 4 MgBr wherein R 4 represents a Ilnear or
“branched (d -C6)al kyl group, to yield the conpound of formula (XIXb) : R

NH (XI Xb), R3 OH 5 wherein R1, R 2, R31land R 4 are as defined hereinbefore,

whi ch conmpound of fornmula (XIXb) : - is either subjected to cat al yt i c R' ,
reducti on. t qyi®tdidihg 1§ I L L {g,hgl ,
R3 and R 4 g)rre ugjs defg |ntgdgﬁg¢&glg%gefog%% gne(sﬁ%l %%BOHES dréxy=gr ouprel(%]f i ch

i s conver t edeproscatswmlimge nr ochedyCiik)alich gampof an appropriate reagent, to
yield the conmpound of formula (XXI11) : Dr ov2 NH (XX I1) ~

to yield the compound of formula (XIXb) :

4 OH
5 wherein R';, R, R3 and R, are as defined hereinbefore,

which compound of formula (XIXb) :
- Is either subjected to catalytic reduction to yield the compound of formula (XXII) :

NH  (xx1),

wherein R';, R'>, R3 and R' are as defined hereinbefore,

10 - or the hydroxy group of which is converted to a halogen atom by the action of an
appropriate reagent,

to yield the compound of formula (XXIII) :

wherein R';, R, R3 and R'4 are as defined hereinbefore and R's represents a halogen atom,

15 the group R'1 and the group R',, when it represents a linear or branched (Ci-Ce)alkoxy
group, of which compounds of formulae (XX) to (XXIII) are converted to hydroxy groups
to yield the compound of formula (XXIV) :



v 4 R s wherein R1, R2, R3 and R4 are as defined hereinbefore and R 5
represents a hal ogen atom 15 the group R 1 and the group @Bml Hpgn it
represents a |inear or branched (Ct-C6)al koxy group, of ch conpounds of
formulae (XX) to (XXIIl) are converted to hydroxy groups to yield the
conpound of fornula (XXIV) : 6 April 2006 -12 (XXI') , 5 RS R3 wherein RZ,

R3, R4 and R5 are as defined for fornmula”(1), which conpound of fornula
(XXI'V) is reacted with a cgﬂ?ound of formula (XIVa) : RI-Y -CC (Xl Va)

11 X wherein RlL, X are as d C SOforrruIa (I') and Y' represents an
oxygen atom a sul phur atomo R gm)up wiXexaai)n R represents a linear
or branched (d -C6)al kyl group, | a conpound of formula (X Vb) :

R1- N=C=X (XI Vb) 10 wherei n Rlpafie > ag defined for fornmula (1), to yield
t he conmpound of formula (Jib), 2a paﬁ |uI aRr,case of the conpounds of formula
(1) N\H "CHRz/"C\ R \ RR3 R,

wherein R,, R3, R4 and Rs are as defined for formula (1),

which compound of formula (XXIV) is reacted

e with a compound of formula (XIVa) :

R—Y'-C—Cl  (XIVa)
X

wherein Ry, X are as defined for formula (I) and Y' represents an oxygen atom, a sulphur
atom or an NR' group wherein R' represents a linear or branched (C;-Cg)alkyl group,
e or with a compound of formula (XIVb) :
Ri-N=C=X (XIVb)
10 wherein R; and X are as defined for formula (I),

to yield the compound of formula (I/b), a particular case of the compounds of formula (I) :

wherein X, Y, Ry, Ry, Rs, Ry, Rs are as defined for formula (I),

15 which is purified, if necessary, according to a conventional purification technique, is
optionally separated into the isomers according to a conventional separation technique and

1s converted, if desired, into addition salts with a pharmaceutically acceptable acid or base.

The invention extends also to pharmaceutical compositions comprising as active ingredient
a compound of formula (I) with one or more appropriate inert, non-toxic excipients.
20 Among the pharmaceutical compositions according to the invention there may be
mentioned more especially those which are suitable for oral, parenteral (intravenous or
subcutaneous) or nasal administration, tablets or dragées, sublingual tablets, gelatin
capsules, lozenges, suppositories, creams, ointments, dermal gels, injectable preparations,

drinkable suspensions, etc. ...



4 5 wherein X, Y, RlL, R2, R3, R4, Rs are as defined for formula (1), () 15
which is purified, if necessary, according to a conventi orBaA Hf.l%dd‘é cation
technique, is optionally separated into the isonmers accordi Hg 0 a
‘conventional separation technique and is converted, if desired, into
addition salts with a pharmaceutically_agceptable acid or base. The

i nvention extends al so to pharmaceutical conpositions conprising as active
i ngredient a conpound of fornmula (1) with one or nore appropriate inert,
non-t oxi ¢ exci pients. 20 Anong the pharmaceutical conpositions according to
the i nventlhenicsfes &sciRyn Be adARBE ORI treESRGE Ak e Ec@@ﬁgy YL E R R o
suitable for oral, parenteral” (intravenous or subcutaneous) or nasal ’
admi ni st r 38§ ¥hninsiBlien rousy andrthg egsandsutibhtrgulzd patmot. hs dogek atriges froapstd es,

| ozenges, Ltarke creanms,, oi.ntnents, dermal gels, injectable
preparatiéﬁggﬁfﬁ?fﬁig%3%3%HE%EﬁSF%H§Fi%P%.... so \2 6 April 2006 - 13 The
dosage used can be adapted according to the nature and the severity of the
di sorder, _the adm njstration route and the age and wei ght of the patient.
The dosagd Deapieang Egamples dlusgae theyinyertiondyt Ao nonlemiit inene wagmi ni st rati ons.
The follow ng Exanples illustrate the invention but do not limt it in any
way. 5 The starting materials used are known products or products prepared
accorsdi ng The stanthivinmaferiabatud @fe knbke Slolikttd BF Svdakts pRaranResrafds dasenbed in
t he Exanpl es re determ ned according to customary spectrophotonetric

t echni que8TCFATFA-red, NVR nass spectrometry ...). EXAMPLE 1: 5.5-Di oxi do-2
3 3a 4-tetrahydro-1Hpyrrolol2 1-cl111 2 4l benzothia 10 diazin-7-yl phenyl
carbonate Step A : N 12-( Am nosul phonyl) - 4- net hoxyphenyl | - 4- chl or obut anam de
144 ol Fhe striceiey bé tHenenaodndhésserisbddn whe Bxabp s idtd @fferfi@itdaicBbithglidd ol

of . . .
customary spectrophotometric techniques (infra-red, NMR, mass spectrometry )

EXAMPIE 1 : 5.5-Dioxido-2,3,3a.4-tetrahydro-1H-pyrrolo[2.1-c] [1,2,4]benzothia-

10 diazin-7-yl phenyl carbonate

Step A : N-[2-(Aminosulphonyl)-4-methoxyphenyl}-4-chlorobutanamide

144 mmol of triethylamine and then, dropwise, a solution containing 135 mmol of
4-chlorobutanoic acid chloride in 30 ml of tetrahydrofuran (THF), are added to a solution
containing 96.4 mmol of 2-amino-5-methoxybenzenesulphonamide in 200 ml of THEF.
15 After stirring overnight at ambient temperature, the THF is evaporated off and the residue
is taken up in water. Following extraction with ethyl acetate, the organic phase is washed

and dried. After evaporation, the expected product is obtained in the form of an oil.

Step B : 3.5-Dioxido-7-methoxy-2,3-dihydro-1H-pyrrolo[2.1-c][1.2.4]benzo-
thiadiazine
20 The product obtained in the above Step is stirred overnight at ambient temperature in

320 m] of an aqueous 1N sodium hydroxide solution. After the addition of 50 ml of ethyl

acetate and stirring vigorously, the expected product, which precipitates, is filtered off,
rinsed and dried. |



.4-chl orobutanoic acid chloride in 30 mM of tetrahydrofuran (THF), are added
to a solution containing 96.4 nmol of 2-am no-5-nethoxybgpzansgss phonam de
in 200 M of THF. 15 After stirring overnight at ambient ?r)pera ure, the
-THE is evaporated off and the residue is taken up in water. Foll owi ng
extraction with ethyl acetate, the orgapjc phase is washed and dried. After
evaporation, the expected product is obtained in the formof an oil. Step B
5, 5- Di oxi do- 7- net hoxy-2 3-di hydro-1Hpyrrolol2 1-clf1 2 4l benzo- thiadiazine
20 The product obtained in the above Step is stirred overnight at ambient

t enper at urStep @ : 3205 After the
addition of 50 ml of et acetate and stir
product, which prechbgnzothiadiazine fi|tered off, rinsed and dried. 6 Apri |
2006 -14 Step C 5, 5-Di oxi do-7-net hoxy-2 3 3a 4-tetrahvdro-1H pyrrol ol 2
1-cl[1 2 41 Dbenzothi adi azi ne 106.5 mmol of sodi um borohydride are added to
a suspensilo6sanmbhbfbodndboahiarale 2 addQ to Bl ' Ave Step
in 40 ni'l of_ dimnethylformam dgm%HDIVF). After gﬁéﬁl?lﬁg&ghlov rjnsir'lsg%ét Parrbl ent
t enper at uP@du%%bt?‘é‘S‘éﬁ s aboxe St inH0cmbbedimetyl forreamiBADNE DA fan siicig

| ut tdin% dded t he 0 m xt The
ox pgcslt od S?%“’%hw pr e%’ih%ﬂ]g?r%eaﬁ rl%%&lrofllni‘%}%‘é‘alsd’f’f’%gﬁéﬁ #}eﬁé5§61i‘1rﬂfﬁn1°f§3 198C
Step D : 591&1@1 oﬁlldbhﬁiraclﬁméam&ta&@la&&rdotdthb RY6FOPtBrel ThE [ekpeetd ?p%ﬁﬁ& 10
0O a

t hi adi azi n-7- ol % ED of boron tribrom de are added dropvvl se
suspensi o &M @?ﬁ? ¥ 9esred offol  of the product obtained in the above Step

in 350 m ydiciflé pBin®" g%tlbgd@ mai ntai ned at -60C under nitrogen. The
tenperature 1s nalnta r one hour and then the whole returns to
anbi ent tenperature and is stirred overnight. After cooling the reaction

2 m of wa(tler are added and t he bi phasic system

AgeuRlyCropdl-pysrioid el [La.4jbenzed i s

filtiered. The Whl tethmj,hﬂngpglal ned i s washed wi t h

79.3 mmol of boron tribromide are added dropwise to a suspension containing 26.7 mmol
of the product obtained in the above Step in 350 ml of dichloromethane maintained at
-60°C under nitrogen. The temperature is maintained for one hour and then the whole
returns to ambient temperature and is stirred overnight. After cooling the reaction mixture
15 in an ice bath, 100 ml of water are added and the biphasic system which is formed is stirred
vigorously. The suspension so formed is filtered. The white solid obtained is washed with
water, with ether, and dried, yielding the expected product.
Melting point : 237-242°C

Step E : 5,5-Dioxido-2,3,3a.4-tetrahvdroe-1H-pyrrolo [2,1-c][1.2.4]benzothia-

20 diazin-7-yl phenyl carbonate

0.175 ml of triethylamine, 5 mg of 4-dimethylaminopyridine and, dropwise, 0.136 ml of
phenyl chloroformate dissolved in 2 ml of dichloromethane (CHz-Clz), are added to a
suspension contaiﬁing 0.83 mmol of the compound described in the above Step in 30 ml of
CH,Cl,. After stirring for one night ‘at ambient temperature, the solution is washed with 1N
25 hydrochloric acid and then with a saturated sodium chloride solution, dried and evaporated.

After taking up the residue in ether, the expected product is obtaiﬁed by filtration.



-water, with ether, and dried, yielding the expected product. Mlting point
237-242C Step E: S 5-Dioxido-2 3 3a 4-tetrahvdro-| H pyrohgiil2dbec! [1 2

4] benzothia 20 diazin-7-VI phenyl carbonate 0.175 m of triethylamne, 5 ny
~of 4-di met hyl am nopyri di ne and, dropwi se, 0.136 nil of phenyl chloroformte
di ssolved in 2 m of dichloronethane (CH2..d 2), are added to a suspension
containing 0.83 mvol of the conpound described in the above Step in 30 m of
CHZC12. A\tS8ii '{rtj _{ oone ni ght at anbient tenperature, the solution is
washed wi —?ﬁ?@—‘ﬂ% ic acid and then with a saturated sodi um

chl ori de Btdmértamidbaesdvaned evaporated. After taking up the residue in

et her, the expected product is obtained by filtration. 6 April 2006 -15
Mel ting point: 197-198 € El eHentalNnicrdanalysis : CHNS %theoretical
56. 66 4. 44 7 0 5% expgrinme 5 4.55 7.61 9.02 The follow ng
Exanpl es V\//(érZheeog t?caﬁ?ned %?:{%%r d‘?‘ﬁ% tg‘}'ﬁe %réc])(gedure described in Exanple 1

usi ng t he%appserhnemtak ss@d4 i ngssat er6pl S.9.BXAMPLE 2: O (5 5-Dioxido-Z 3 3a
4-tetrahydro-1 Hpyrrolof2 1-cl[1 2 41- benzothi adi azin-7-yl) O phenyl

t hi ocarbonate 10 The expected product is obtained by replacing phenyl

chl or of or 1, i [elqle] f te. . i int :
252-254C " E gorlrfé)g“t“?} E%“ﬁ?%%ﬁgfes‘;s‘ﬁ@%d @Cﬂd%p%%%g{’&c%“ggggﬁcflc%ﬁh felple Tog
7. 44 17. 0&ingthexppropretetsadrtibdmaterials02 7. 39 17. 47 EXAMPLE 3

O (5, 5-D oxido-2, 3, 3a, 4-tetrahydro- 1H pyrrolof 2 1-clfl 2 4l benzo-

EXAMPLE 2 : O-(5,5-Dioxido-2,3,3a.4-tetrahydro-1H-pyrrolo[2.1-c}[1.2.4]-

benzothiadiazin-7-vI) O-phehvl thiocarbonate

10 The expected product is obtained by replacing phenyl chloroformate in Step E with phenyl
thionochloroformate.

Melting point : 252-254°C

Elemental microanalysis :
C H N S
15 % theoretical 54.24 4.28 7.44 17.03
% experimental 53.55 5.02 739 1747

EXAMPLE 3 : O-(5,5-Dioxido-2,3,3a.4-tetrahydro-1H-pyrrolo[2.1-c][1.2.4]benzo-

thiadiazin-7-yl) S-phenyl dithiocarbonate

The expected product is obtained by replacing phenyl chloroformate in Step E with phenyl
20 dithiochloroformate.
Melting point : 210-214°C

Elemental microanalysis :
C H N S
% theoretical 52.02 4.11 7.14  24.51
25 .% experimental 51.85 4.10 7.36  24.69

EXAMPLE 4 : O-(5,5-Dioxido-2,3,3a.4-tetrahydro-1H-pyrrolo[2.1-c][1.2.4]benzo-

thiadiazin-7-yl) O-(4-chlorophenyl) thiocarbonate




t hi adi azi n-7-yl) S-phenyl dithiocarbonate The expected product is obtained

repl acin henyl chlorofornmate in Step E with phenyl . o

3iyt hi gchl orgf (F;m' a%/e. Mel ting point : 210-214C El enental r?ﬁoé%la%%g@m s: CH
‘NS  %theoretical 52.02 4.11 7.14 24.51 25 %experinental 51.85 4.10 7.36
24.69 EXAMPLE 4: O (5,5-Dioxido-2 3 3a_4gtetrahydro-1H pyrrolof2 1-clfl 2

4] benzo- thiadi azin-7-yl) O (4-chlorophenyl) thiocarbonate 6 April 2006 -16
5 The expected product is obtained by replacing phenyl chlorofonnate in Step
E with 4- chl orophenyl thionochloroformate. Melting point: 189-194C

. . . 0 r 1 a 8 Se B _.1 8 63
El enent al The;f@zg@g gﬁdéc'ﬁlgglsi;'o%{géfgbgorég%agg@ é?(‘f&fl\%l_éﬂgr%f%‘k(a% % E%P%% with 8

% experi nme ] TEX .
1(i di gxi do- EOIQH}eHV]dPWﬂQWIQTOQOmla@%nzot hiadiazin 7 yl) O Phenyl thiocarbonate

: 4- benzot hi adi azi ne 1, 1-di oxi de There is stirred
%grsaeﬁi 'S‘-rl]\lth : Y1§§‘.‘1§4% ion of 3.0 g of 2-am no-5-nethoxybenzene-
sul phonaniBlemental hdcrpngsigpge of 1.31 g of formanidine hydrochloride and 2.27
mM of_ triethylaniine in 50 m_of toluene. The toluene is evaporated off in
vacuo. The residue is {aken Ho in Nater @nd ﬂiehprgpl p!tati |1$d}‘ Iolat g;eczi -
0 otz JYEt hoXy «4- € | 4H. 1,2 4- ot.hi adi azi ne 1, 1- e 2.
gf I)f 'tlﬁest)/rgggﬁ]crfa% tai né%ﬁlén %%}g abg\% St]eiglgéésadded portion by portion to
a % experimental 49.39 3.64 7.02 16.20 9.70

EXAMPLES : O-(4—Ethvl-1,1-dioxido—3,4-dihvdro-2H—l,2,4—benzothiadiazin—7—vl)
O-phenyl thiocarbonate

10 Step A : 7-Methoxy-4H-1.2.4-benzothiadiazine 1.1-dioxide

There is stirred for 1 night at 80°C a suspension of 3.0 g of 2-amino-5-methoxybenzene-
sulphonamide in the presence of 1.31 g of formamidine hydrochloride and 2.27 ml of
triethylamine in 50 ml of toluene. The toluene is evaporated off in vacuo. The residue is

taken up in water and the precipitate is filtered off.

15 Step B : 7-Methoxy-4-ethyl-4H-1.2.4-benzothiadiazine 1,1-dioxide

2.88 g of the product obtained in the above Step are added portion by portion to a
suspension of 9 ml of DMF containing 570 mg of 60% NaH in mineral oil. The mixture is
stirred for 30 min. until a black solution is obtained. 929 ul of iodoethane are then added
dropwise thereto. Stirring is continued for 1 h and the reaction mixture is precipitated by
20 adding water. The precipitate is filtered off and rinsed with water and then with ether to

yield the expected product.

Step C : 7—Meth0xv-4-ethvl—3,4-dihvdro-2H-l,2,4-bgnzothiadiazine 1.1-dioxide

1.19 g of sodium borohydride is added to a suspension of 2.37 g of the product of the
25 above Step in 40 ml of ethanol. The mixture gradually becomes homogeneous. After

reaction for 1 h at ambient temperature, the mixture is cooled in an ice bath and neutralised



-suspension of 9 m of DVMF containing 570 ng of 60% NaH in m neral oil. The
mxture is stirred for 30 mn. until a black solution isgotyfbpgg. 929 gl
of iodoethane are then added dropwi se thereto. Stirring is continued for 1
"h and the reaction mxture is precipitated by 20 adding water. The
precipitate is filtered off and rinsed with water and then with ether to
yield the expected product. Step C. 7-Methoxv-4-ethyl-3 4-di hvdro-2H1 2

Susponsi ony o5t ROHEL BRIk s Bl X SR B M SR e Trpete” ©

et hanol . iﬁﬁﬂtaﬂw«bﬂﬂre gradual | y becones honogeneous. After reaction for 1 h
at anbi ent tenperature, the mxture is cooled in an ice bath and neutralised
6 April 2006 -17 by the addition of 1N HO. The white preci pltate is stirred
for 15 m

4- Et hyl - S%QEG ‘ S REAEY of
boron tribrornide are added dropvm se to a suspensi on containing 2 g of the
5 product gt ained in the above Step in 200 m of dichl oronet hane mai ntai ned
at - 60C uftiermpek elbpann tripremidmare pddest dropwisedp it suspradiononifang 8.8 ofithd t hen
t he whol eylghYrdisaih MYyt r stigred ov ter
cooling t g reactaluon Hf)@%ure Fnﬁgari%{ 2261 r@a‘?ﬂgmh%ﬁorﬂ? g eéi?%t aﬁﬁ) d and

t he bi phagider sitstgem Tlse triperantte i§ geinttisddyfor Bhe hoStSREMSH @ﬁb wholbepmat ths
filtered. The solid obtained is washed with water, with ether, and 10

dried, yiZTUPHSIREBYPaRY dstFedRrcrigNeAlien goymerthe reagtign zmgr@resneapl fee:

O (4- Et hyy X 45 di e i henyl
t hi ocar bon%l%eiqrﬁlggegpg%a?eerdmg Jhﬁg%%nﬁgﬁ%b]tﬁgﬁaﬁgcdggsg%%r fjslﬁlgl%fln\’%% P’b?ggur e
descri beoﬁuﬁpﬁr&oerﬁoa“oufled IlsSﬁlaahﬁlhe sdlid pepinediingaghednyith ﬁzhie@h@ﬁl@éﬂi&f, enWi th

phe |t och or mat L.ting point : 173-175C El enental
i c?oanalc%/rél 5 Y1e 1‘%15—} RI%peC?ed product.

Melting point : 214-218°C

Step E : O-(4-Ethvl—1,1-dioxido—3.4-dihvdr0—2H—1,2,4-benzothiadiazin-7—vl)

O-phenyl thiocarbonate

The expected product is obtained according to the procedure described in Step E of
15 Example 1, replacing phenyl chloroformate with phenyl thionochloroformate.
Melting point : 173-175°C

Elemental microanalysis :
C H N S
% theoretical 52.73 4.43 7.69 17.60
20 % experimental 52.81 4.68 7.66 17.75

EXAMPILE 6 : O-(4-Ethvl-l,1-di0xido-3,4—dihvdro-2H—1,2,4—benzothiadiazin-7—vl)

S-phenyl dithiocarbonate

The expected product is obtained according to the procedure described in Example 5,
replacing phenyl thionochloroformate in Step E with phenyl dithiochloroformate.
25 Melting point : 228-232°C




.% theoretical 52.73 4.43 7.69 17.60 20 %experinental 52.81 4.68 7.66 17.75
EXAMPLE 6: O (4-Ethyl-1, 1-di oxi do-3 4-di hvdro-2H1 2 4-benxgiiRoadi azi n-7-vl)
S- phenyl dithi ocarbonate The expected product is obtained according to the
-procedure described in Exanple 5, replacing phenyl thionochloroformate in
Step E with phenyl dithiochlorofonnate,;g5 Melting point : 228-232C 6 Apri
2006 -18 Elenental mcroanalysis : CHNS %theoretical 50.50 4.24 7.36

25.28 % X er% ntal 5Q0.Q7 4.09 7.57 25.31 5 EXAWPLE 7:

O (4- Et hyM@r—@%‘léld—, L u Y42 di hydr o- 2H 1, 2, 4- benzot hi adi azi n- 7-yl )

0- (4-chl orophenyl ) thiogarbongte The expegted product is obtained according
to the procedure described in Exanple 5, replacing phenyl

t hi onochl & tfeoreficad i n 3050 B34t h U3&¢hl &5&8henyl t hi onochl or of or mat e.
Melting pgint :.155-156 E nt m nalysis : CHNS O %

t heor et i ¢ Te’ﬁ%?rfge‘g?‘}g @ég 1%&%3 87.3'1%79 %Sgﬁperi mental 48.64 3.93 6.91 16.08
8. 98 PHARMACOLOG CAL STUDY OF THE PRODUCTS OF THE | NVENTI ON 15 Study of the
excitatory fluxes induced by AMPA in Xenopus oocytes a - Method : nRNAs are
prepar ed EXAVPbEeht A0-(ddithak] dfdipxide-34-di p3H-hY. 4t henzgthindidizm- b
thiocyanate/phenol/chbg)@pf!ci)‘;rrnEﬁt@gg.i Thg quy-(A NMRNAs are isolated by 20
chromat ography on ol igo= cted in an anount of 50 ng per
oocyte. The oocytes are left to incubate for 2 to 3 days at 18C to all ow

expression of the receptors and ) ) ]
The expected product is obtamned according to the procedure described in Example 5,

replacing phenyl thionochloroformate in Step E with 4-chlorophenyl thionochloroformate.
Melting point : 155-156°C |

10 Elemental microanalysis :
C H N S Cl
% theoretical 48.18 3.79 7.02 16.08 8.89
% experimental 48.64 3.93 6.91 16.08 8.98

PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

15 Study of the excitatory fluxes induced by AMPA in Xenopus oocytes

a-Method :

mRNAs are prepared from cerebral cortex of male Wistar rat by the guanidinium

thiocyanate/phenol/chloroform method. The poly-(A") mRNAs are isolated by
20 chromatography on oligo-dT cellulose and injected in an amount of 50 ng per oocyte. The

oocytes are left to incubate for 2 to 3 days at 18°C to allow expression of the receptors and

are then stored at from 8 to 10°C.

Electrophysiological recording is carried out in a Plexiglass® chamber at from 20 to 24°C

in OR2 medium (J. Exp. Zool., 1973, 184, 321-334) by the 2-electrode "voltage-clamp"

25 method, a 3rd electrode being placed in the bath to serve as reference.

All the compounds are administered via the incubation medium and the electric current is



.are then stored at from8 to 10C. El ectrophysiol ogical recording is carried
out in a Plexiglass(r) chanber at from20 to 24C in ORZ gpgriuppdd. Exp.
Zool ., 1973, 184, 321-334) by the 2-electrode "vol tage-clanp” 25 nethod, a
-3rd electrode being placed in the bath to serve as reference. Al the
conpounds are adm ni stered via the incupation nmediumand the electric
current is 6 April 2006 -19 neasured at the end of the period of

adm ni strat]j A | ed at a ncentr.at i . For .h_conpound
atua ed,  DRat BRE b o8 PR ndlo iR B B o bied . oo EREN R

i ntensi t y1®hiM. For el esthpdundueelied) Yh bitBedt0i0e thd doabRd (BAYX) 6r gehwprsned. 5
The conpounds of the invention potentiate very substantially the excitatory
ef fects ofECRIHAe ayiensityief thegericy| inguged bydkyPA| adend (p ta Spad) oy datesmingst of t he
reference conpounds. The conpound of Exanple 2, especially, has an EC2X of
1.8 Mand a EC5X of 9.6 MM PHARMACEUTI CAL COVPOSI TI ON 10 Formul ation for
the prepark icompoifindt 0810tHeaipl @ttinepaBnteaRElySsubgtantiABs theotxcliB@rymgfieo mgound

0 g hydroxypropyl cellul ose

...... ............10 g lactose
PHARMACEUTICAL COMPOSITION

:::::::::::::::::::::::::.100 g 15 magnesi um stearate

......... compound of Example 1....................-3g--6--Apri-+--2006-+20-ELABMS 1- Conpounds
of for mulRatddyprépyl celldibse V2.6, 0.0,.. 0 1L X rx iT SIN-R . 2g
WHEat STATCH ...eeveiiseeee et 10g
JACTOSE ..ttt ettt et ettt et ettt e e e e n e st e rnneneens 100 g
15 TNAGNESIUITL SEEATALE. ... .eeiueetieietereereeeeereeiesseseessseeseeseesesseneesseseereerseesesnsensons 3g



A CH R3 mwherein : 5 R represents an aryl or heteroaryl group, R2
represents a hydrogen atom a hal ogen atom or a hydroXy gs@Htil 206" epresents
an oxygen atomor a sul phur atom Y represents an oxygen atom a sul phur
"atomor an NR group wherein R represents a hydrogen atomor a |inear or
branched (Cr-C6)al kyl group, 10 A repreggnts a CR4AR5 group or an NRti group,
R3 represents a hydrogen atom a |inear or branched (d -C6)al kyl group or a
(C3-C7)- cycloal kkyl group, R4 represents a hydrogen atomor a linear or
branched (d -C6)al kyl group, or 15 A represents a nitrogen atom and,
togetherwi th the adjacent -CHR3- growLAfMENs the ring wherein mrepresents
1, 2 or 3, RS represents a hydrogen atomor a hal ogen atom their isoners
and their addition salts with a pharnaceutically acceptable acid or base,

it being TD@@&@BM&f@%&Ia@?: “aryl group” is understood to nean an

aromati ¢ nonocyclic group, a bicyclic group in which at | east one of the
rings is aromatic, optio _S_L@_s_tdtut e@® byoone or nore identical or
different groups: halogen,!linegf on hxanc {d (@ -C6)al kyl, linear or
branched (d -C6)al koxy, linear g b ¢d (- C6) per hal oal kyl, linear or
branched 6 April 2006 -21 (Cl-C6)pe al ko oy hydr , cyano, nitro, amno
(optionally substituted by one or 4 pearxsor branched (Cl-C6)al kyl
groups), am nosul phonyl (optionall ﬁzsubsti tut edRs by one or nore linear or
branched (Cl-C6)al kyl groups), (Cl-C6)alkyl sul phonyl am no, or phenyl
(optional My*SYbstituted by one or nore identical or different groups:

hal ogen, g,

represents an aryl or heteroaryl group,
R; represents a hydrogen atom, a halogen atom or a hydroxy group,
X represents an oxygen atom or a sulphur atom,
Y represents an oxygen atom, a sulphur atom or an NR group wherein R represents a
hydrogen atom or a linear or branched (C;-Cg)alkyl group,
10 A represents a CR4Rs group or an NR, group,
R3 represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a (Cs5-Cy)-
cycloalkyl group,
R4 represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,
or
15 A represents a nitrogen atom and, together -with the adjacent -CHR;3- group, forms the ring
—N
wherein m represents 1, 2 or 3,

m

R; represents a hydrogen atom or a halogen atom,

their isomers and their addition salts with a pharmaceutically acceptable acid or base,

it being understood that :

20 ¢ aryl group" is understood to mean an aromatic monocyclic group, or a bicyclic group
in which at least one of the rings is aromatic, optionally substituted by one or more
identical or different groups: halogen, linear or branched (C;-Cg)alkyl, linear or

branched (C;-Ce)alkoxy, linear or branched (C;-Cg)perhaloalkyl, linear or branched



-5 linear or branched (Cl-C6)al kyl, linear or branched (Cl - C6) per hal oal kyl ,
hydroxy or linear or branched (C -C6)al koxy), "heteroarg|apsli 2006 is
understood to nean an aromati c nonocyclic group, or a bicyclic group in
which at | east one of the rings is aromatic, containing one, two or three
identical or different hetero atons selmcted from nitrogen, oxygen and

sul phur, 10 optionally substituted by one or nore identical or different

: hal
(G- 05) al koo GRS HARR R, LRBRE S B o Gaioraly 3oRlubt 8V e
(Cl - CB) per hah@allinexyor Mﬂ@&){&@éﬁﬂl@l ghduipeR, amﬁéﬁuﬁ;ﬂmﬁplp@opﬁmﬂllyysusuhﬁﬁedt ut ed
by one or nore linear qr branched (Cl - falkyl anlnosulphonyl

(opt i onal | y DYUBELriRRIedmssr enerapghe pgqéaﬂéééﬁﬁﬁﬁbKﬁ Shsdkylseinhosylamigd, 15
Scoord g t o ThabR oy LARANE) AR qrmoCIRRNICS SleCh MU babgen,

Conpeunds oflinkar @mbméhe)d @ c0g)dipig lmeaICd)raﬁ)mdhedr(G;L@)pS’ﬁrl?aloﬂhﬂr aszdxexy&ed i n
that R2 represents Q¥&F Een atoqm 20 4- Compounds of formula (1)

according t nﬁﬁyﬂéﬁgwb? 12598k9X¥)o 3, characterised in that A represents
an NR4 group. 5- Conpounds of formula (1) according to any one of clains 1

to 3, chagae up,
forms the ri %%Ex‘gﬁﬂ)gg: guEéhn%St?or nuolﬁ%?ﬁ arglcﬁcag(r: I'ng @félf’%ﬁ &Epm gH Abiesif
characterlsgdnmnnﬁh&khmmf&pﬂaa&nMSﬂmh@mmZﬁ aroimbe, dmﬂﬁnm@kmh ROD6r tRize 7 -

Process for tion of conpounds of fornmula (1) wherein A yepresents
an NR4 gr o&‘i?ngf’ﬁ %fga‘h%l&te&) Rl gelsetsd oﬁwanaltrqgs@e%ségﬁnm G, s 3

Char ot er | SOl O A ek B SR ek '
formul a (11 pranched (C,-Ce)alkyl, linear or branched (C;-Cg)alkoxy, linear or branched
(Ci-Ce)perhaloalkyl, linear or branched (C;-Cs)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-Cg)alkyl groups),
aminosulphonyl (optionally substituted by one or more linear or branched (C;-Cg)alkyl

15 groups), or (C;-Ce)alkylsulphonylamino.

2- Compounds of formula (I) according to claim 1, characterised in that R; represents an

aryl group.

3- Compounds of formula (I) according to claim 1 or claim 2, characterised in that R,

represents a hydrogen atom.

20 4- Compounds of formula (I) according to any one of claims 1 to 3, characterised in that A

represents an NR4 group.

5- Compounds of formula (I) according to any one of claims 1 to 3, characterised in that A,

—N
together with the adjacent -CHRj group, forms the ring

m

6- Compounds of formula (I) according to claim 5, characterised in that m represents the

25 number 1.



R 5 SO2NH2 NH2 wherein : R 1 represents a linear or branched (d -C6)al koxy
group, R 2 represents a hydrogen atom a hal ogen atom or @Abhr‘@@% or
branched (Cl-C6)allcoxy group, 10 which is : (a) either reacted with the
-acid chloride of fornmula (I111) in the presence of a base, in a
tetrahydrofuran or acetonitrile mediumgp, G - CH2 - (CH2)," - CH2 - COCl
(rr1r), wherein mis as defined for forrrula (), 15 to yield the conpound of
formula (I1V) R 1la/l~ -SQZNH2 (IV) , /v -NHCOCH2 (CH2)mCH2 - C 2 wherein
R1 and R 2 are as defined hereinbefore, which is then cyclised in basic

medi um t o7.ypgLéks trethe PrRRYRtnASs doipthd §Mormul@ (1) $hérein £ r@préﬂ:h'tsj a?RG - 23

wherein R1, R 2 and in are as defined hereinbefore, which’is subjected to
reduct i ongroinp cl dotepkdsentsra dltrrgclhwﬂfmnamimt@@thmdvmthﬂ adjepent @EHEs egreep,of
sodi um borohydride, to yield the conpound of forrmula (VI) 0O

forms the ring wherein m represents 1, 2 or 3, is characterised in that there 1s

m

used as starting material a compound of formula (II) :
!
Ry SO,NH,
dam ,
R’ NH,

wherein :
R'; represents a linear or branched (C;-Cg)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C;-Cs)alkoxy
group,
10 which is :

(a) either reacted with the acid chloride of formula (ITI) in the presence of a base, in a

tetrahydrofuran or acetonitrile medium :
Cl-CH; - (CHy), - CH; - COCl1 11,
wherein m is as defined for formula (T),

15 to yield the compound of formula (IV) :

R’ SO,NH,
av),

R NH-CO-CH,-(CH,) - CH, - Cl

wherein R'; and R, are as defined hereinbefore,

which is then cyclised in basic medium to yield the compound of formula (V) :

RY,

N\
N
I ™,
R' N



'~~ S 11 NH5 wherein R1, R2 and in are as defined hereinbefore, which
is subjected to the action of boron tribromde to yield §hgriteopeund of
formula (M) : 00 HO\ / (VI1)3 wherein in is as defined herei nbefore
‘and R2 is as defined for forrrula (1), 210 (b) or cvclised : - in the
presence of an amdine of formula (VMIIl)g NH Ri--4 (VH ) NHZ wherein : R3 is
as defined for fornmula (1), 15 to yield the conmpound of fornmula (IX) : R

(IX), 6 A{%Eﬂeugﬁ'o 5 Iﬁ%\@?% Iﬁanaer,gglgﬁand R3 are as defined

her ei nbef or ¥h a netallic hydride to yield
t he conpound of for rruI a (X :

which is subjected to reduction, in alcoholic or dimethylformamide medium, in the

presence of sodium borohydride, to yield the compound of formula (VI) :

@EN "

5 wherein R';, R'; and m are as defined hereinbefore,
which is subjected to the action of boron tribromide

to yield the compound of formula (VII) :
\\ /
@ &
wherein m is as defined hereinbefore and R, is as defined for formula (I),

10 (b) or cyclised :
> in the presence of an amidine of formula (VII) :
NH
R4 (VI
NH,
wherein :

R3 1s as defined for formula (1),

15 to yield the compound of formula (IX) :



R1\--~ So 2 NH -k' NHR 2 3 wherein R1, R2 and R3 are as defined

herei nbefore, (0, or alkylated by the action of a strong6p%§@20@6the
presence of an al kylating agent R 4X wherein R 4 represents a [Inear or
-branched (d -C6)al kyl group and X represents a halogen atom and then
reduced 10 to yield the conpound of faryula (XI) : (X1 wherein R1, R2, R3
and R 4 are as defined hereinbefore or - in the Presence of an al dehyde of
formul a (IEI%.:,O R3 (X1 de ein RB3is as defined for fornula
(1), to yl'éf H?%é]%oﬂﬁgghﬁeé Pt inﬁescrlbed above, the group R 1 and
the group R 2, when it represents a Ilnear or branched (d -C6)al koxy group,

of which conpound of forrmula (X) or (XlI) are converted to hydroxy groups to
yi el d t hewbishpbund of forrmula (XIH) : 6 April 2006 -25 5 R4 wherein R2, R3

and R4 arg ag defined for foLMMaq(d

to yield the compound of formula (X) :

R'l SO2
<
NH
J\ (X)’
R/ NH 'R,

wherein R'j, R'; and R are as defined hereinbefore,

¢ or alkylated by the action of a strong base in the presence of an alkylating agent R'\X
wherein Ry represents a linear or branched (C;-Cg)alkyl group and X represents a

halogen atom, and then reduced

10 to yield the compound of formula (XI) :
R SO,
AY .
)N\H (X1),
R/ R
R',

wherein R';, R';, R3 and R'y are as defined hereinbefore, or

> in the presence of an aldehyde of formula (XII) :
(0]
/
Ry—C (XID),
H
15 wherein Rs is as defined for formula (T),

to yield the compound of formula (X) described above,

the group R’y and the group R';, when it represents a linear or branched (C;-Cg)alkoxy
group, of which compound of formula (X) or (XI) are converted to hydroxy groups
to yield the compound of formula (XIII) :



‘whi ch compound of formula (VII) or (XIll) is reacted wth a conmpound of
formula (XIVa) : RF-Y -CC (XIva) 11 X wherein R, X angﬂﬁz%%%ined for
formula (1), and Y' represents an oxygen atom a sul phur "attomor an NR
‘group wherein R represents a linear or branched (Cl-C6)al kyl group, or
with a conpound of formula (XIVb) : R :-H=C=X (XIVb) 10 wherein R, Y and X
are as defined for formula (1), to yield the conpound of forrmula (l1/al) or
(1/a2), particular cases of t conpounds of formula (1) : R4 wherein X

Y, Rl, R2, R3 and R4 are as ' 80,formula (1), RY-COso 15 1 1 | ~\
z X111 NH ("2) wherein X, Y, angNgErn ar )defined for formula (1),
whi ch conmpounds of formula (I/ (1/la2) nggwi| 2006 -26 are, if

necessary, purified accordi ngg/ Cqmvenjmgnal purification technique, are
optionally separated into the? sonerls according to a conventional

separation technique and are converﬁ%d, if desired, into their addition
base. 5 8- Process for the

salts with,a roppceytjcally acceptable acid or
preparatiBﬁmggpgbﬁgéﬁﬁégEﬁ?a?%#%ﬁﬁgﬂéb¥mﬂh69ein A represents a CRAR5 group,
is characterised in that there is used as starting material a conpound of

which compound of formula (VII) or (XIII) is reacted

¢ with a compound of formula (XIVa) :
RI—-Y'-—ﬁ—Cl XIVa) -
5 X
wherein R,, X are as defined for formula (I), and Y' represents an oxygen atom, a sulphur

atom or an NR' group wherein R' represents a linear or branched (Ci-Ce)alkyl group,

 or with a compound of formula (XIVb) :
Ri-N=C=X (XIVb)
10 wherein Ry, Y and X are as defined for formula (I),

to yield the compound of formula (I/a;) or (I/ay), particular cases of the compounds of

formula (I) :
RI—Y-(I:—O 50,
RN R
R

4

wherein X, Y, Ry, Ry, R; and Ry are as defined for formula D,
R—Y—C—

c—0 SO
I \2
X @i NH U/a,)
ol
)

wherein X, Y, Ry, R; and m are as defined for formula D,

15

which compounds of formula (I/a;) or (I/ay) :



- formula (XV) : 10 wherein : R 1 represents a linear or branched
(C1l-C6) al koxy group, R 2 represents a hydrogen atom a ha& Ager2GI6om or a

| i near or branched (Cl-C6)al koxy group, which is subjected to the action of
" chl oroacetone in the presence of dirnethylformam de to 15 yield the
conpound of formula (XVI) : wherein R-26and R 2 are as defined herei nbefore,
which is subjected to rearrangenent in basic nediumto yield the conpound of
fornul a (XYt decessbrfYphoifiedtcbidifh tohei®bmtidBallpdiTitaffortedfifiqas afbedptiogaly

her ei nbefore, which is deacetylated by heating at reflux in benzene nedi um
in the presaaice iofo dre seowss aéconding| to2@0envaifiopdl egpatationeteginjis azthdra

| yti . -t ol I i i ield.: d. of .
catal 1S TR Olbed SHSBRLANER, B { Rt B PL

defined hggei nbefore, 5 which is subjected to hydrolysis in acid nediumto
yield the conpound of formula (XIXa): O wherein R1 and R 2 are as defined
her ei nbefore, of which, optionally, when R3 is other than a hydrogen atom
the nitr n atomi.s protected. 10 by .a protecti uR, ' hen,
arcer o roarhetes B i BEBEFEREOr et o EREE (T it R reRbat ERR:

group, is characterised in that there is used as starting material a compound of

formula (XV) :
R',
SQ:
NH XV),
R'J
0
10 wherein :

R'; represents a linear or branched (C;-Cg)alkoxy group,

R'; represents a hydrogen atom, a halogen atom or a linear or branched (C;-Cg)alkoxy
group, .

which is subjected to the action of chloroacetone in the presence of dimethylformamide to

15 yield the compound of formula (XVI) :
Rl

1 SO,
\
N (XVI),
R!
2 0 0O

wherein R'; and R'; are as defined hereinbefore,

which is subjected to rearrangement in basic medium to yield the compound of

formula (XVII) :
R, SO,
AN
NH (XVID),
=
R
HO 0

20
wherein R'; and R'; are as defined hereinbefore,

which is deacetylated by heating at reflux in benzene medium in the presence of an excess



- compound of fornmula R 3-P, wherein R 3 represents a |linear or branched
(Cl-Co)al kyl group or a (C3-C7)cycloal kyl group and P reppesiep06s a | eavi ng
group, to yield, after deprotection of the nitrogen atom the conmpound of
“formula (XIXa) RI1\'-~- SOZ NH' (XIXa), 150 wierein R1, R2 and R3
are as defined hereinbefore, which compund of forrmula (Xl Xa) or (XIX a),
represented by fornula (M) : 0O wherein R1 and R 2 have the same neaning
and R3 is, or,.F0 1 [ 2 t far

subj ected ?%@?{al fg():l Fle%u%ﬁdo?yt{co)ﬂﬁoé do? etog%%%d %O%gpgflgrfar)u ylﬁﬂ @l%

i\'-~ SO catygoratf BrinulAXVHAY: R3 are as defined hereinbefore, - or
converted in al cohol by thg,action of a hydride and the hydroxy group of the
5 resulting conpound is co d SOQ. hal ogen atom by the action of an
appropriate reagent, to yie com}pund of {ma (XXI)y R i\-"--~ 80O

wherein R'; and R'; are as defined hereinbefore,

5 which is subjected to hydrolysis in acid medium to yield the compound of formula

(XIXa) :

wherein R'; and R', are as defined hereinbefore,

of which, optionally, when Rj is other than a hydrogen atom, the nitrogen atom is protected
10 by a protecting group, and which then, after treatment with a strong base, is treated with a

compound of formula R';-P, ,

wherein R'3 represents a linear or branched (C;-Ce)alkyl group or a (Cs;-C;)cycloalkyl

group and P represents a leaving group,

to yield, after deprotection of the nitrogen atom, the compound of formula (XIX'a) :

(XIX'a),
R' R';
0]
wherein R'1, R'; and R'; are as defined hereinbefore,

which compound of formula (XIXa) or (XIX'a), represented by formula (XIX) :
R'

15

1 S(\)2
NH  (XIX),
: R,

o
wherein R'; and R'; have the same meaning and R; is as defined for formula (),

RV

20 is:



.2 VNH(XXI) , R s wherein R1, R2 and R3 are as defined hereinbefore,
R 5 represents a halogen atom 10 - or subjected to the a@tprin2006 an
_organomagnesi um conpound R 4 MyBr wherein R 4 represents a |linear or
branched (Cl-C6)al kyl group, to yield the conmpound of formula (Xl Xb)
R1\--~ .SO 21| H(XIXb), wherein W, B R3 and R 4 are as defined
her ei nbefore, 15 which conpound of formula (XIXb) : - is either subjected to
catal ytic reduction to yield the conmpound of forrmula (XXIl1) : 6 April 2006
-29 R 4 wherein R1, R2, R3 and R4 are as defined hereinbefore, - or the
hydr oxy gr dtherchibjetiedto ¢asalginuentitsh thoidd Helogpouad offobyukiEXgct i on of an
appropriate reagent, 5 to yield the conpound of fornula (XXII1) : wherein
RI, R2, R3 and R4 are as fd 80gi nbefore and R 5 represents a

1

‘q

hal ogen atom the group R I ang gro\ii,qIR' 2, nit represents a linear
or branched (Cl-C6)al koxy groug whilch conmpounds of formulae (XX) to
(XXI'l) are converted to hydroi@/ to yield the conmpound of formula

(XXI'V)

FFoups

O

wherein R';, R"; and Rj are as defined hereinbefore,

- or converted in alcohol by the action of a hydride and the hydroxy group of the

5 resulting compound is converted to a halogen atom by the action of an appropriate

reagent,
to yield the compound of formula (XXI) :

R SO,

N\
NH (XXI)
R'/ R,
R'

wherein Ry, R'; and Rj are as defined hereinbefore, R's represents a halogen atom,

10 - or subjected to the action of an organomagnesium compound R'; MgBr wherein R's

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

to yield the compound of formula (XIXb) :

4 OH
wherein R';, R, R3 and R4 are as defined hereinbefore,

15 which compound of formula (XIXb) :
- Is either subjected to catalytic reduction to yield the compound of formula (XXII) :




*HO 8 15 NH (XXM R5 R3 wherein R2, R3, R4 and R5 are as defined for formula
(1), which compound of . forrmula (XXIV) is reacted W th as epripR0o0sl of
formula (XIVa) R Y -CC (XIVa) 11 X wherein R, X are as defined for
“formula (1), and Y' represents an oxygen atomy a sul phur atomor an NR
group wherein R represents a |linear orZ2%ranched (Cl-C6)al kyl group, 6 April
2006 -30 or with a conmpound of fonnula (XIVb) : R - N=C=X (XIVb) wherein
Rl and X are as defined for R'(i)rnula (é, to yield the conpound of fornula
(Ub), a particular case of thexompounds_of fornmula (1) R Y-COso X I NH
Cll (1/b) C5 RQR_ wherein X YH R3, RKIIR5 are as defined for
formula (1), which is purified essary, according to a conventi onal
purification technique, is ®8ptionallly seBarat ed into the isoners according
to a conventional separation techni qge, and

wherein R', R", Ry and R, are as defined hereinbefore,

- or the hydroxy group of which is converted to a halogen atom by the action of an
appropriate reagent,

5 to yield the compound of formula (XXIII) :

wherein R'1, R", R3 and R4 are as defined hereinbefore and R's represents a halogen atom,

the group R'; and the group R';, when it represents a linear or branched (C;-Cg)alkoxy
group, of which compounds of formulae (XX) to (XXIII) are converted to hydroxy groups
10 to yield the compound of formula (XXIV) :

wherein Ry, Rs, R4 and Rs are as defined for formula (I),

which compound of formula (XXIV) is reacted
¢ with a compound of formula (XIVa) :
RI—Y'—I(IZ—CI (XIVa)

15 X

" wherein Ry, X are as defined for formula (I), and Y' represents an oxygen atom, a sulphur

atom or an NR' group wherein R' represents a linear or branched (C;-Cg)alkyl group,



“to is converted, if desired, into addition salts wth a pharmaceutically
acceptabl e acid or base. 9- Pharmaceutical conpositions cempri200§ as active
.ingredient a conpound according to any one of clains 1 to 6 in conbination
with one or nore pharmaceutically acceptable, inert, non-toxic excipients
or carriers. 10- Pharnaceutical conposiiions according to claim9 containing
as active ingredient a 15 conpound according to any one of clains 1 to 6

for use as nRdiARNERhSoundWE fordful WA byodul at or s.
R;-N=C=X (XIVb)

wherein R; and X are as defined for formula (I),

to yield the compound of formula (I/b), a particular case of the compounds of formula () :

R—Y—(—0 SQ,
X H
_CH (A/b)
R[S 2CC g
S R/ R,

wherein X, Y, Ry, Ry, R3, R4, Rs are as defined for formula (1),

which is purified, if necessary, according to a conventional purification technique, is
optionally separated into the isomers according to a conventional separation technique and

10 is converted, if desired, into addition salts with a pharmaceutically acceptable acid or base.

9- Pharmaceutical compositions comprising as active ingredient a compound according to
any one of claims 1 to 6 in combination with one or more pharmaceutically acceptable,

inert, non-toxic excipients or carriers.

10- Pharmaceutical compositions according to claim 9 containing as active ingredient a
15 compound according to any one of claims 1 to 6 for use as medicaments, such as AMPA

modulators.



