-1 6 April 2006 NEW BENZOTUr AZJNE AND 13ENZOTBI ADI AZI NE COMPOUNDS, A
PROCESS FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPCSI gﬁl@ AlNING
THEM The present invention relates to réw benzot hi azi ne an enzot hi adi azi ne
conmpounds; to a process for their preparation and to pharmaceuti cal
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517-545). Moreover, nunerous studies over recent years have denonstrated t he
exi stence of 10 excitatory am no acid receptor sub-types and their
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associated with an increase in the bi.nding of "AMPA'to Its receptor in the
hi ppocanpifs Aldsenss dinease dNsbraatiencee ghd ¥iobsmeitralateviawsnmoanc dENn i 3-24e;

rocesse .0 . t r.Qpk such as aniracetam have very
Pecent I ys%gglﬁgadlég\zé#%belgﬁgg’ l(r%ggﬁ—g;??ﬂéﬁ@%i tively the AMPA receptors of
neuronal cells (Journal of Neurochem stry, 1992, 58, 1199-1204). 20 In the

literature, conpounds of benzami de structure have been described as having
that samEOIeEHafEFs sefiesnovndreaant neseo iaig CiﬁmS@atptﬁrthorﬂmmf_(ﬁyna]Pse,
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descri beNaur¢marpidelaeyi 329202, LHBPound having a

Among those receptors, the AMPA ("o-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 beén 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 mmemocognitive procésses. Similaﬂy,. 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

alia, a number of benzothiadiazine compounds as modulators of AMPA receptors.



- 25 facilitatory action on AMPA flux and patent application WO 99/42456
describes, inter alia, a nunber of benzothi adi azi ne corr%oxnds @gnm)dul ators
of AM PA receptors. 6 April 2006 In addition to being new, PH2 zot hi azi ne
. conmpounds form ng the subject-matter of the present invention surprisingly
exhi bit pharnmacol ogi cal activities in respect of AIPA flux that are
clearly superior to those of the conpounds of simlar structure described in
the prior art. They are useful as AMPA nodul ators in the treatnent or
prevention of 5 mmenocognitive disorders associated with age, with anxiety
or depressive syndromes, with progressive neurodegenerative diseases, with
Al zhei ner Is adliseaseheing néw Pihe beszalhissas egmpéunds fddutitg thgtsahiest-mboderas,thavi t h
schi zophreni a,, .wi th sequel.ae of acute neurodegenerative diseases, wth
sequel ae BFSPLAREEHPE SURHS e iy RlagRacsfo fﬁ??@b‘gg}‘?s pHesPEFiedemt i ntht i on
rel ates nmpfe .&P8esdy §8ch . ' : . m 10
R 3 wherein : R re}}pﬁ?sgggt g@g&ﬁ%?%&%%%&g&%tgﬁgfgﬁ?n%%gg‘lf_iesents
a hydr ogenriet oy Tdehadrogensfidt amAMP Aythodwlytogy auphertreatrRnC®rOpregeion, oR, R,
which may_be identical. or different, .represent .a linear or branched .

(Ol - O6) al BPFmOTE& HSBIET B33P RY %B’sﬁ&t‘ﬁ‘cﬂéamﬁ?tya?ﬁ ERIGISIVG SYRF OIS Wilfear or
branched {idardshiyahkeby¥dgen&n@uddiRke0RRh | MRSt disdagd vRth BBK'@biKbasd PP, @

| i near or_branched (Cr-GC6) per hal oal I’<y‘l group, a (C3-C7)cycloal kyl” group, an
adamant y| Hypeugon'areharep) witlo uishigeplrehiat evitharsyquelagr ofipacuR3 neepeseemiva

hydr ogen i or--branched .(Cl,- C6) al k roup or a (C3-C7)- 20

cycl oal ky?ﬁg%%gfl{hﬁ@ ﬁ@%&}ee%fé%hsaergm géﬁg{hgsreg %aeo%/fjegﬂeﬁﬁm group, R4 represents
a hydrogen atomor a l|linear or branched (Cl-C6)al kyl group,

The present invention relates more specifically to compounds of formula (I) :

R, O\\S ,: 0 -
N
L o
10 R4 R
wherein :
R; represents a hydroxy group or a RCO-O- group,
R represents a hydrogen atom, a halogen atom, a hydroxy group or a R'CO-O- group,
R, R', which may be identical or different, represent a linear or branched (C;-Cg)alkyl
15 group optionally substituted by an aryl group, a linear or branched (C,-Cg)alkenyl
group optionally substituted by an aryl groﬁp, a linear or branched (C;-Cg¢)perhaloalkyl
group, a (C3;-Cy)cycloalkyl group, an adamantyl group, an aryl group or a heteroaryl
group,
R; represents a hydrogen atom, a linear 'or branched (C;-Cg)alkyl group or a (Ci-Cy)-
20 cycloalkyl group,
A represents a CR4Rs group or an NR4 grouﬁ,
R4 represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,
Rs represents a hydrogen atom or a halogen atom,
to their isomers and to their addition salts with a pharmaceutically acceptable acid or base,
25 it being understood that :

4 R, represents an RCO-O- group when it is located in the 5 position of the compound



- R5 represents a hydrogen atomor a halogen atom to their isomers and to
their addition salts with a pharnaceutically acceptable acid or base, 25 it
bei ng understood that : Rl represents an RCO-O group wh@Apirit 20861 ocat ed in
. the 5 position of the conpound 6 April 2006 of formula (1), ™"aryl group” is
understood to nean an aromatic nonocyclic group, or a bicyclic group in

whi ch at |east one of the rings is aroungtic, optionally substituted by one
or nore identical or different groups: hal ogen, |inear or branched
(Cl-Co)al kyl fflo{-r@ﬁ?r(l)or 5 branched (Cl -C6)al koxy, l|inear or branched

(Cl - C6) per h oa 1inear or branched (Cl-C6)perhal oal koxy, hydroxy,
cyano, nite Ol "(i9RhdRR8bd Yo SRS ihg I

branched (C _%r@édﬁl%yl group@% ai ni nosul%hg%%ngm%ﬂe%oﬁo%/@%h’bgﬁﬁ%?g
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| i near or brigaedhed (Cﬁ@@a@@ﬁx@lI KAt or braﬁlﬁfe@r(@qf%ﬁpeﬁ{a@dé&yl' BndiRdRRARAM  t O
mean an aromati ¢ _nmonocyclic group, or a bicyclic group in which at |east

one of the r(lcmd:sﬂ Reshadeadiatys Bydresyi @rm.mitranening optomatin selstititetehy ooalor or

diff t h t t d
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hal ogen, i rfsamneror lmcaélcmﬁ:dr (et bI@ﬁc)}@HkMtp—CA)hIR?largr&fpspro@“;ﬂﬁﬁ?l (&pticsR)Rl koxy,

|l i near or brapched. (Cl-C6)perhal oal kyl, linear or branch
(Cl - CB) per hatt %II%SI;PY PRERIoRGTE idgaiial Onilificrnt exerpAOhYlegsni Im%ﬂrlcy beartsbed t ut ed

by one or r : r ani i nosu onyl
(opt {bonal I ;/quubdsfﬁﬂt%gt ggéaﬁ?rgdr%%ﬁggd SFDI egﬁ%%gg%h(gg ]@}ragdﬁ%’hed 6gj)r ggé]al kyl
groups) . AndbgGsjadkqiyar maceutical ly acceptabl e acids there may be nenti oned,
W t hout irrpl,,in ny limtation, hydrochloric acid, 'drobrom ¢ _acid,
sul phuri c ac %ﬁwgs%% ilg uBdsTs{ood L meanansypEpatie FIIOIﬂPED@ léﬁ@’fpb er adicycli¢ act i c
acid, pyruvigg I [ C ic
acid, tartari c@g%:ﬂlj glv hﬁ%&?ﬂg}egygﬁedd %l:étcﬂgg lgc?%%g%%c%%‘bl c %lng o ?{1%
identical or different hetero atoms selected from nitrogen, oxygen and sulphur,

15 optionally substituted by one or more identical or different groups: halogen, linear or
branched (C;-Cg)alkyl, linear or branched (Ci-Cg)alkoxy, linear or branched
(C1-Ce)perhaloalkyl, linear or branched (C;-Cg)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-Cg)alkyl groups)
or aminosulphonyl (optionally substituted by one or more linear or branched (C-Cg)-

20 alkyl groups).

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, methane-

25 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..

Preferred aryl groups are optionally substituted phenyl, naphthyl and tetrahydronaphthyl



- 25 sul phoric acid, canmphoric acid, etc.. Anong the pharnmaceutically
accept abl e bases there may be nentioned, without inplying any limtation,
sodi um hydr oxi de, potassiurn hydroxide, triethylamne, te AppL2§0&N ne,
.etc.. Preferred aryl groups are optionally substituted phenyl, naphthyl and
tetrahydroriaphthyl 6 April 2006 -4 groups. Preferred heteroaryl groups are
optional |y substituted pyridinyl, pyrralgl, thienyl, furyl, imdazolyl and
i ndol yl groups, and nore especially pyridinyl, thienyl and furyl groups. The
group R1 i Olg,@gferably | ocated in the 7 position of the conpound of fornula
(1). 5 The group R2 is preferably a hydrogen atom and preferred R groups are
aryl and heteroaryl groups. The invention relates also to a process for the
preparatign of conmpounds of fonnula (1). 10 R The process for the

prepar at i refgrred @grg&ﬁﬁﬂsgféﬂpa‘ gerptianglly syistingschpyidieyy pmmﬂy}s tmeﬁﬁ%ﬁyl gr oup

Formia (S abr R BB LDGhS b wlRPE T S, BRaRche - DEruBy al kowy

group, R 2 represents a hydrogen atom a hal ogen atom or a Ilnear or
branched I-CB al koxy —group, 15 which is subjected to the action of
chloroace A& :Rh@PB#@@@Wé@mﬁﬂiaﬂﬁfﬁﬁ@%mmbdﬁ ¢ampogindef Fortrfubr @ani de medi um
to yield the conmpound of fonnula (I11l) : 0 O wherein R1 and R 2 are as
defined herei nbefore, which is. subjected to rearrangenent in basic nmedi um

to yi®eld fThe gooppiuwingreférabR Hydropeh atdnihnd pefefRE iR grd@@6are aryl and heteroaryl
groups.

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

The process for the preparation of compounds of formula (I) wherein A represents a CR4R;

group is characterised in that there is used as starting material a compound of formula (II) :

R',
SO,
\
NH ),
R/
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 (Ci-Ce)alkoxy
group,

15 which is subjected to the action of chloroacetone in the presence of a mineral base in
dimethylformamide medium to yield the compound of formula (III) :

R,
SO,

\
N

—»// (),

(0} O

R!

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

which is subjected to rearrangement in basic medium to yield the compound of
20 formula (IV) :



- (1V), HOO wherein R1 and R 2 are as defined hereinbefore, which is
deacetyl ated by heating at reflux in benzene nmediumin the presence of an
excess of ethylene glycol and a catalytic anount of p-td Aene2dGhoni c acid
_.toyield the 5 conmpound of forrmula (V) : DOV L-J wherein R1 and R 2 are as
defined herei nbefore, which is subjected to hydrolysis in acid nediumto
yield the conpound of fornmula (Vla) O _3Q wherein R1 and R 2 are as defined
her ei nbef ore, of which, optionally, when R3 is other than a hydrogen atom
the nitrogen atomis protectigd by a protecting group, and which then, after
treatment with a strong base, !ha&\tr ea d with a compound of formula R 3-P,
wherein R 3 represents a |ines bram¥Hed (d - al kyl group or a
(C3-C7)cycl oal kyl 15 group a epresents a | eaving group, to yield,
after deprotection of the ni Rr 0 om Yhe conpound of forrmula (VI'a)
(VI'a), 0O wherein R1, R9 and R re ag defined herei nbefore, which
conpound of fornmula (Vla) or (VI'a), presented by fornmula (VI) : 6 April
2006 -6 OWhgrrat Biign@RR: arqresadedimdd Rerefvhefore,he same meaning and R3 is as
e o0 o Wit MUl Rkdda bl Roatind) b DTS RS B B s TS L 1 ©

of ethylene glycol and a catalytic amount of p-toluenesulphonic acid to yield the

5 compound of formula (V) :

B SO
\2
NH "),
R’/
B 0O O
(.

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

which is subjected to hydrolysis in acid medinm to yield the compound of formula (VIa) :

10 wherein R'; and R'; are as defined hereinbefore,
of which, optionally, when Rj is other than a hydrogen atom, the nitro gen 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 (C1-Ce)alkyl group or a (C;-Cy)cycloalkyl
15 group and P represents a leaving group,

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

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

which compound of formula (VIa) or (VI'a), represented by formula (VD) :



.3V2 NH (vn) , 5 R2v v R3 wherein R1, R2 and R3 are as defined

her ei nbefore, - or converted in alcohol by the action of a hydride and the
hydroxy group of the resulting conpound is converted to @Apal 26@%H at om by
_the action of an appropriate reagent, 10 to yield the conmpound of formula
(M11) R1\'.~"~so 2 ,, NH(MM R3 Rs wherein R1, R2 and R3 are as
defi ned herei nbefore, R 5 represents a hal ogen atom - or subjected to the
action of an organomagnesi um conpound R 4 MgBr wherein R 4 represents a

| i near or branched (C -C6)al kyyl, group, 15 to yield the conpound of fornula
(Mb) : 1\---, so\ 2 (V%, exeiq RSQ, R 2, R3 and R 4 are as defined
her ei nbefore, 6 April 2006 -7 orrpqqu of(%rrmla (VIb) : - is either
subj ected to catal ytic reductio |eIdthe ound of formula (IX)
Rrl~l SO R/

, (0]
wherein R'y, R, and R; have the same meaning and Rj is as defined for formula (I),

1S

- either subjected to catalytic reduction to yield the compound of formula (VII) :
R SO
<2

NH (vi),

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

3

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

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

reagent,
10 to yield the compound of formula (VIII) :
Rl
1 S(\)2
NH (v,
RY R,

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

- or subjected to the action of an organomagnesium compound R's MgBr wherein R4

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

15 to yield the compound of formula (VIb) :

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



.NH (LX), R a wherein R1, R2, R3 and R4 are as defined hereinbefore, 5 -
or the hydroxy group of which is converted to a hal ogen atom by the action
of an appropriate reagent, to yield the conpound of forfARM(Z3006R 5 NH
(K, 02r/ vx 14 2/ 3 R R s wherein R1, R2, R3 and R4 are as defined
her ei nbefore and R 5 represents a hal ogen atom 10 the group R 1 and the
group R 2, when it represents a |linear _gr. branched (d -C6)al koxy group, of
whi ch conmpounds of formulae (VI1) to (X) are converted to hydroxy groups to
yield the compound of formula (Ua), a particular case of the conpounds of
formula (1) (v a), a x wherein R3, R4 and R5 are as defined for. formula (1)
and R'2 r epi@semigpuad by fireagnvabem a 15 hal ogen atom or a hydroxy group,
t he hydroxy function or functions of which conpound of fornula (I/a) are, if
desi red, -cdAgHResHbiastedde caishytindédgtiestoaridd thetioatponndpbfomduiaf(TXor nul a ( 1/ a)
and its corresponding esters;R\;\hich constitute the totality 20 of the
conpounds of fornula (1), 1 SO,

NH  (IX),

RV

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

5 - 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 (X) :

wherein R'1, R'5, R and R'; are as defined hereinbefore and R's represents a halogen atom,

10 the group R'; and the group R'5, when it represents a linear or branched (C;-Cg)alkoxy
group, of which compounds of formulae (VII) to (X) are converted to hydroxy groups

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

4'R5

wherein R, R4 and Rs are as defined for formula (I) and R", represents a hydrogen atom, a

15 halogen atom or a hydroxy group,
the hydroxy function or functions of which compound of formula (V/a) are, if desired,

converted to corresponding esters,

which compound of formula (I/a) and its corresponding esters, which constitute the totality

20 of the compounds of formula (I),



.6 April 2006 5 -8 are purified, if necessary, according to a conventi onal
purification technique, are optionally separated into the isonmers according
to a conventional separation technique and are converted Apfil ¥ red, into
~their addition salts with a pharnaceutically acceptable acid or base. The
process for the preparation of conpounds of fornmula (1) wherein A represents
an NR4 group is characterised in that Khere is used as starting material a
conmpound of formula (XI) : 10 wherein : R 1 represents a |inear or branched

C1- C6) al kox R 2 represents a en atom a hal ogen atomor a
|(I near)or “Br ﬁlgi?gdgelecqssa%ﬁ%)cﬁﬂg &0 a@PB{Fﬁuoaﬂlp@ﬁﬁF%tm@%th% g optigailifer in
t he presergqrfk arpedi f e
p €frakd AoaiNe isBﬁlePs aéc%‘fcﬂh’c Qo(axtzé)ﬂvefl d%%@%@&n 'téghm]gﬁ?or 4P XI B

defined for formula (1), H toyie onpoun
R / v Sppveriey if deRred, 1nto the1r addmon salts with a pharmaceutically acceptable acid or

base.

The process for the preparation of compounds of formula (I) wherein A represents an NRy
group is characterised in that there is used as starting material a compound of
formula (XI) :

R, SO,NH,

(XD),
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 cyclised :
15 - either in the presence of an amidine of formula (XII) :
NH
R
NH
wherein :

R; is as defined for formula (1),

to yield the compound of formula (XIII) :

R SO
2

N (X1m),
R'/ NH/I\

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

which is :

¢ cither reduced with a metallic hydride



.3 wherein R1, R? and R3 are as defined hereinbefore, which is : + either
reduced with a metallic hydride 6 April 2006 -9 to yield the conpound of
formula (XIV) : n" 0" \ 2 NH (XIV), v NH2 R 3 wherein S April 03 and R3 are
as defined hereinbefore, or alkylated by the action of a strong base in the

“presence of an alkylating agent R 4X 5 wherein R 4 represents a |linear or
branched (d -C(5)al kyl group and X represents a hal ogen atom and then
reduced to yield the compound of formula (XV) | R 4 wherein R1, RZ R3
and R 4 are a%sp%‘ﬁ' ned here’d' nI%ef ore, 10 - or cyclised in the presence of an
al dehyde of 9 ¢ cppyund olgopaula (XS ) | H wherein R3 is as defined for
formula (1), to yield the conpqund of §8rrmla (XI'V) described above,

N2
NH  (XIV),

R' NH
2 R

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

3

+ or alkylated by the action of a strong base in the presence of an alkylating agent R',;X
5 wherein R's represents a linear or branched (C;-Cg)alkyl group and X represents a
halogen atom, and then reduced

to yield the compound of formula (XV) :
R SO,
N
NH
171&
R' R3
4

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

(XV),

R}

10 - orcyclised in the presence of an aldehyde of formula (XVI) :

R, —C (XVD,
H
wherein Rj is as defined for formula (1),

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

the group R'; and the group R%, when it represents a linear or branched (C1-Ceg)alkoxy
15 group, of which compound of formula (XIV) or (XV) are converted to hydroxy groups

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

o .
H SQZ
an IIV R3

R

4
wherein R3 and Ry are as defined for formula (I) and R", represents a hydrogen atom, a

halogen atom or a hydroxy group,



. the group R1 and the group R 2, when it represents a |inear or branched
(d-Co)al koxy 15 group, of which conpound of formula (XIV) or (XV) are
converted to hydroxy groups to yield the compound of forfuPRri(2806 a
_particular case of the conmpounds of formula (1) (I/b) "/v N 21 R4 wherein
R3 and R4 are as defined for fornmula (1) and R'2 represents a hydrogen atom
a halogen atomor a hydroxy group, 6 il 2006 -10 the hydroxy function or
functions of which conpound of formula (Ub) are, if desired, converted to-
correspondi n sters, .which. conpound of formula (Ub) and its correspondi ng
est er sl,o wﬂ‘?e %’dg%’ﬁétﬁfntcﬂf”é F HENGIRNg | Gt yhich campens el fpwukd /Dt are.off gkized; 1) |
are purif cggiertbd 19\ QRS d¥ng @s@&grdl ng to a conventional purification
techni que, are optionally Separated into the isomers according to a
conventional separation technique and are converted, if desired, into their

addition s W t h | acceptable acid or base. 10 The
i nventi on 3@1 CHH?OQ?C&PF gﬁa(m%réﬁ“i éqes%%sqsieﬁ@%u@dr%ﬁtﬂ@ieﬁbe wialifet i ve
i ngr edi enbfthacgﬁpm@@f%nﬁﬂe{ﬁ| a (1) with one or nore appropriate inert,
non-t oxi c excipients Anon e pharmaceuti cal conpositions according to

the i nvenﬂﬁe@rﬂﬂﬁﬁ@rlénmysab}e acmdﬂmgwedomanpmﬁ@hby tdchoigae,\wd efticatiey

sui tabl e r rent er al trayenous or bcut aneous nasal

admi ni st I‘é. ara%da S%Peraraefé%r Bi ?‘W@’E%Honﬁ B‘F@f%ﬂong@f:%lﬂﬂ?\e #8d @$sul es,

| ozenges, c@maﬂéxﬁhf @ésln%&, 16 SRFBaddidH m@tvﬁth Q%hmiac&ﬁ cilly hBie g&%&bi R o
preparations, drinkable suspensions, etc. The osage used can be adapted

accordi ng®®6 t he nature and the severity of the di sorder, the
adm nistration route and the age and wei ght of the pati ent. The dosage
ranges from1l to 500 ng per day in one or nore adm nistrations.

10 The mvention extends also to pharmaceutical compositions comprising as active ingredient

a compound of formula (I) with one or more appropriate inert, non-toxic excipients.
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
15 capsules, lozenges, suppositories, creams, ointments, dermal gels, injectable preparations,

drinkable suspensions, etc. ...

The dosage used can be adapted according to the nature and the severity of the disorder,
the administration route and the age and weight of the patient. The dosage ranges from 1 to
500 mg per day in one or more administrations.

20 The following Examples illustrate the invention but do not limit it in any way.

The starting materials used are known products or products prepared according to known

procedures.

The structures of the compounds described in the Examples were determined according to

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

25 EXAMPLE 1 : 3,4-Dihydro-2H-1,2-benzothiazin-7-ol 1,1v-dioxide



. 20 The followi ng Exanples illustrate the invention but do not limt it in
any way. The starting materials used are known products or products prepared
according to known procedures. The structures of the corfObAd0Qfescribed in
~the Exanples were determ ned according to customary spectrophotonetric
techni ques (infra-red, NVR nass spectronetry...). 25 EXAVPLE 1-:
3, 4-Di hydro-2H 1, 2- benzoth| azin-7-ol 1,{-dioxi de 6 April 2006 -11 Step A :
6- Met hoxy- 2- (2 oxopropyl) 1, 2- benzi sot hi azol - 3( 2H) - one 1, 1 di oxi de 360 ny of
6- met hox 1 r enzo othlazol -one are added in
smal | y 6 ch? %fx)éu (]p’é?ﬁpwﬁgf&rgew%{?a@%@ Aelrpred rrihﬁé‘rdﬁl oil in 1.6 n
of anhydrous d| nmet hyl f ormam de. After stirring for 30 mn. at anbient
tenperature, the reaction m xture 5 beconmes honobgeneous and 162 | of
chl or oace@@hélgacvfe6 -agtted yt hbdexo- IZHélydmaMQ[rd]lsmthmzmlrbomesaﬂamlﬁedj irmtmdl10C f or

30 to t hen t he

i x'[n upe |% FBP%%?Othsgf%e(‘imB? O&E:I-z‘l{ 8ot Wv@’ﬁ‘éﬁn T %ralgP’iéF di (ta&ﬁeo @%Vihlotl%r ed
of f, rinsgiehetis@iteimamidel MBSr Wirkife W B mirS %@&tftéﬂlﬁﬁﬁﬁ{% el reain ik Bee | N
vacua. Melting point : 185-191C°10 Step B :

2- Acétyl - b@ﬁmehda@yn@emqouz bwin262 hilaef phldroadetoile dicoxddid themetd. Utheomeaofiorsodi um

et hanol at 0 P d.by d| oI Vi 1.08 of sodiumin 3 m
of ethano D&Fre i ?Ffﬂ d of @3@%@?5’% 1%? tgg? r?grfbéelﬁrt%%?m’feo C and
6. 30 g of thet i mﬁ)ﬁdﬂéQE pﬁlpﬂa%ﬁ Hy ﬁdﬂl(@ldﬁ%téﬁ"?h@bﬁbd@hﬁﬁfé i8 lferddngry, ried
reaction mxture beconmes thickér. 5 m of ethanol are added to allow
stirring 15CBbUBEP Withavaser Suc&ﬁ@l-ﬁi@éﬂdloﬁﬁaqdoiﬂeémn ¥&ugdditional 10 min. is
carried o g~reaction mxture is then cooled in an ice bath
and aci di%‘%@%ﬁégﬁsﬁgi gnd the yellow precipitate forned is filtered off.
Melting point : 162-166C Step C:

7- Met hoxy; 2, 3-dj hydro-4H-1, 2-benzat hi azi ne- - et hyl enedi oxy 1, 1-di oxi de
5. 35 ofﬂﬁﬁé'd)’gﬂﬁ%f%{ﬁ’ﬁ“th&f%égiﬁ b?’l’?é?ﬂa%’?fé Oétfezp iox¥ige ny of

par a-t ol uenesul phonic acid and 20 5.6 m of ethylene glycol are stirred at
reflux in 200 m of benzene in a round-bottoned flask on which a Dean-Stark
appar at usAisslutonritfeddiugrf ¢thanolaé i xihagpl fio preparelt byt dissobémz £A8 g of sodium in

23 ml of ethanol at reflux. The temperature of the solution is brought to 40°C and 6.30 g of

3'1

the product of Step A are added thereto with stirring. The reaction mixture becomes

thicker. 5 ml of ethanol are added to allow stirring to be carried out, and heating for an
15 additional 10 min. is carried out at 50-55°C. The reaction mixture is then cooled in an ice

bath and acidified with 3N HCI and the yellow precipitate formed is filtered off.

Melting point : 162-166°C

Step C : 7-Methoxy-2,3-dihydro-4H-1,2-benzothiazine-4,4-ethylenedioxy 1,1-dioxide

5.35 g of the product obtained in the above Step, 200 mg of para-toluenesulphonic acid and
20 5.6 ml of ethylene glycol are stirred at reflux in 200 ml of benzene in a round-bottomed

flask on which a Dean-Stark apparatus is mounted. After refluxing for 72 h, the benzene is

evaporated off in vacuo. The residue is dissolved in ethyl acetate and the organic phase is

washed with water and then with saturated NaCl. Drying, filtration and evaporation are

carried out and an oil is obtained which is crystallised from an ethyl ether/isopropyl ether
25 mixture.

Melting point : 100-110°C



. evaporated off in vacuo. The residue is dissolved in ethyl acetate and the
organi c phase is washed with water and then with saturated NaC . Drying,
filtration and evaporation are carried out and an oil i <$ Aptila2dEd which is
crystallised froman ethyl ether/isopropyl ether 25 mxture. Melting point
" : 100-110C 6 April 2006 -12 Step D :
7- Met hoxy- 2, 3-di hydro-4H 1, 2-benzot hi azjn-4-one 1, 1-di oxi de A solution of
2.63 g of the product of the above Stepin a mxture of 50 m of nethanol
and 50 m_ of 3N HCO is stirred at reflux for 15 min.. The nethanol is
evapor at ea?Bi - {apwed. 3-die dthéHalddenre hitrasé-ong Idxdipsideed with ether. The
organi c phase is dried and treated with 5 animal black. Following filtration
and evaporation, the residue is taken up in isopropyl ether and the solid
is filter@dsobftfon dVRIA3I of the bruductlcd4hd oY €SEpan amikture of 50 ml of methanol and
7- Met hoxy-g, 4- c%i %r ?_' 2H- 1, 2- benzot hi azi ne 1, 1-di oxi de 1. 77?@8 of the product
of the aboV&IteH Hivl dpstpyedagt reldet fos 100 ilde myaihasgb ihagvanomaisd &ff B waro 10 at
70Cin th .- 0 SN ' j to.return
to anbi entgn (?gén;dg?gcﬁﬁ%%agacn%%? ﬁae&%dagvggfsﬁg 'ﬁshefci}g éré%ﬂ(%ﬁ i aéﬁcﬁ;édfl & rd a“t”éhi S
evapor at ednitml dtagkeBsll@ridg teatiore sidl eeaposatiohyr eatsdiaharerotp si fidopapytsi ng a
95/5 nethylene chloride/ethyl acetate system as eluant, to yield the
expect ed %thTSHﬂ“éttﬂef\?éidtlﬁ 15, Ok 144-145C 15 St ep F : 3, 4-Dihydro-2H 1,
2- benzot / Wiaghdpoinol 124-fp7@coxide 14.1 nl of a 1M solution of BBr3 in
met hyl eneTﬁF‘c‘)’r'iLdﬁ are added dropwise to a solution of 1 g of the product
of the above Step in 45 nm of nethylene chloride cooled to -35C. The

m xture ig, allo to return.to j ent tenper re., After stirring for 3 h
at anbi enf%ﬁﬁtée‘n%%gioﬂ'&}‘?’ﬁ%d?é%@g?j@ e"ﬁ‘i”??iag‘lg’é ]?E’ts'gzﬁﬁldfed into water at 5C and

extraction is carried out 20 with ethyl acetate. The organi c phases are
conbi ned, washed with saturated NaCl, dried, filtered and evaporated. A

solid is &O& ¥éee e of sha diesn Stap ind0anisfareticasblisthydfogenaehbumisy 5 bet her .
The 1t0i tl eatpf()(ae"fﬁ tthei p%esfein(l:et & 1695 fg)fo{C 10% Pd/C. The mixture is allowed to return to ambient
| temperature and the catalyst is filtered off. The filtrate is evaporated to dryness and the
residue is chromatographed on silica, using a 95/5 methylene chloride/ethyl acetate system
as eluant, to yield the expected product.
Melting point : 144-145°C

15 Step F : 3,4-Dihydro-2H-1,2-benzothiazin-7-ol 1,1-dioxide

14.1 ml of a 1M solution of BBr; in methylene chloride are added dropwise to a solution of
| 1 g of the product of the above Step in 45 ml of methylene chloride cooled to -35°C. The
mixture is allowed to return to ambient temperature. After stirring for 3 h at ambient
temperature, the reaction mixture is poured into water at 5°C and extraction is carried out
20 with ethyl acetate. The organic phases are combined, washed with saturated NaCl, dried,
filtered and evaporated. A solid is obtained which is taken up in a small amount of
1sopropyl ether. The title product is filtered off.
Melting point : 173-177°C
Elemental microanalysis :
25 C H N S
% theoretical 48.23 4.55 7.03 16.09
% experimental 48.53 4.54 716  15.82




~ Melting point : 173-177C El enmental mcroanalysis : 25CHNS %

t heoretical 48. 234. 557. 0316. 09 % experi nent al 48. 534. 547. 1615.82 6 April 2006
-13- EXAMPLE 2 : 1, 1-Di oxi do- 3, 4-di hydro- 2H 1, 2- benzot hi &AprFil72806 benzoat e
The expected product is obtained by benzoyl ation of the conpound of Exanple
"1 with benzoic acid chloride in dichloronethane in the presence of 1.5 eq.

of triethylamne and a catalytic annup# of di net hyl am nopyridine. 5 Melting
point : 153-156C Elenental mcroanal ysis : CHNS
t heoreti cal 59. 394. 324. 6210. 57 experi nment al 59. 484. 384. 6910. 67 10 EXAMPLE 3 :
3- Met hyl -1, 1- di oxi do- 3, 4-di hydr o- 2H 1, 2, 4- benzot hi adi azi n-7-yl benzoate

; 2.44-h h di
o e R S s

2- am no- 5- met hoxy- benzenesul phonam de in 20 m of anhydrous et hanol . The
reaction m xture beconmes 15 hoq;geneous and is heated at reflux for 30 mn..

The et handlheic¥Pesieihpiodteldis gibtaingd by bgeroylatine of ghe gompoundkeinExample leviier and

filtered I

i, and STTSueq T sotfe bRy B Beudtbe 8 P of o BDLNE auEE, T
obt ai ned aﬁhbmcbnbumaﬁfmnahyhhhnqgmﬁﬁmnt : 208-218 C 20 Step B :

3-Met hyl -3, 4- dlhydro 2H-1, 2. 4-benzot hi adi azin-7--01 1,1-dioxide 1.76 m of
BBr3 s adled %ﬂ@fé@m@ﬁﬁgsuspenm on of 1.70 g of the product of the above
Step in 8§”gxagﬁlmmggygaggg chloride cooled to -65 C. The reaction mxture is
stirred foO

C H N S
% theoretical 59.39 4.32 4.62 10.57
% experimental 59.48 4.38 4.69 10.67

10 EXAMPLE 3 : 3-Methyl-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzothiadiazin-7-yl

benzoate
Step 4 : 7-Methoxy-3-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide

829 pl of acetaldehyde are added to a suspension of 20 g of 2-amino-5-methoxy-
benzenesulphonamide in 20 ml of anhydrous ethanol. The reaction mixture becomes

15 homogeneous and is heated at reflux for 30 min.. The ethanol is evaporated off in vacuo.
The solid is taken up in ether and filtered off. The solid is taken up in 40 ml of ethanol,
refluxed for 15 min. and allowed to return to ambient temperature. The expected product is
obtained after filtration.

Melting point : 208-218 °C
20 Step B : 3-Methyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol 1,1-dioxide

1.76 ml of BBr3 is added dropwise to a suspension of 1.70 g of the product of the above
Step in 85 ml of methylene chloride cooled to -65 °C. The reaction mixture is stirred for
45 min. at -65°C and then the temperature is allowed to return to ambient temperature.
After 3 h at ambient temperature, the mixture is poured onto ice. When the ice has melted,

25 the aqueous phase is extracted with ethyl acetate. The organic phases are combined,



.45 mn. at -65C and then the tenperature is allowed to return to anbi ent
tenperature. After 3 h at anbient tenperature, the mxture is poured onto
ice. Wien the ice has nelted, 25 the aqueous phase is extG Aptie2D@@ t h et hyl
acetate. The organic phases are conbined, 6 April 2006 -14 washed and dri ed.
"The expected product is purified by chromatography on silica using a 98/2
nmet hyl ene chloride / nmethanol system as 1gl_uant . Melting point :210-212'C
Step C: 3-Methyl-1,I-dioxido-3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl
benzoate 5 The.expect roduct is obtained by benzoylation of the product
descri bed ‘i"?ftﬁ%‘? éﬁg Eﬂﬁﬁﬁﬁe BERSSH eroftcHIsarser dy qhﬁoxaat@mamsomtsﬁmelsﬁlg a he

presence ofg/dnBi8ne @ik #hitH.Api atal yti ¢ amount of

di met hyl am nopyr}i@%nrele. OI\/Iel ting apgql ﬁ?ﬁeﬂ{%oegmﬂl C El enental m croanal ysis
10CHNS t hedeltine paliae 25021236. 8010. 07 experi nent al 56. 564. 438. 6810. 25 EXAMPLE
. 4-Met hyl - 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi n-7-0l 1,1-di oxide Step A :

7- Met hoxy-4H 1, 2, 4-benzothi adi azine 1, 1-di oxide 15 A suspension of 3.0 g
of 2-am nosrgy aeshasyyibengenesy phopam de i 5 /Sl Lon A mLeht .at - 80Cin
t he presence of 1. 31yg of fonnam di ne Flydzlr’ dgﬁblte,égro?ﬁggdlé%é 713{12379%‘”‘6&
triethylamne in 50 m of toluene. The toluene is evaporated off in vacuo.
The resid i s taken i.n . water _and the precjpitate is filtered off.

Vel ti% g pgﬁlﬁt&'p%t‘ggcf %@Bﬁ 1§8b‘§{n§§ bgab'eﬁzoyflatlo.% of dxep pro u(?,t de.scribed in Step B with

7- Net hoxy -bénaait byt ctdrilie 2n didARAEAEIZAAR BE bA&bnct oF 1% QXiof & R8ncAhathe
product obtained in the above Step are added, portion by portion, to a
suspensi orf2Btyts amougt oflimethytanzinepyliB70 ny of 60 % NaH in nineral oil.
Stirring i carried,oumt foF 30 min. until a black solution is obtained. 929
| -of iodo]"?ellﬁ H’ﬁéz@:g# gdded dropwi se thereto. Stirring is continued for

1 h and t Hdememal induromnofpsiy € | S
10 C H N A
% theoretical 56.59 4.43 8.80 10.07
% experimental 56.56 4.43 8.68 10.25

EXAMPLE 4 : 4-Methyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol 1,1-dioxide

Step A : 7-Methoxy-4H-1,2,4-benzothiadiazine 1,1-dioxide

15 A suspension of 3.0 g of 2-amino-5-methoxy-benzenesulphonamide is stirred for 1 night at
80°C 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.

Melting point : 253-257°C

20 Step B : 7-Methoxy-4-methyl-4H-1,2,4-benzothiadiazine 1,1-dioxide

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

with ether to yield the expected product.



. 25 precipitated by adding water. The precipitate is filtered off and rinsed
with water and then wth ether to yield the expected product. 6 April 2006
- 15 Melting point : 205-209C Step C 6 April 2006

7- Met | 7oxy- 4- met hyl - 3, 4-di hydro-2H 1, 2, 4-benzot hi adi azine 1,1-dioxide 1.19 g
" of sodi um borohydride are added to a suspension of 2.37 g of the product of
the above Step in 40 ml of ethanol. The.m xture gradually becones
honbgeneous. After 5 reaction at anmbient tenperature for 1 h, the mxture is
cooled in q,ice bathg?gg neutralised by the addition of IN HCQ. The white
precipita¥2€ﬁ§g€£¥¥$% #87°G5 nin. and the title product is filtered off.
Melting point : 126-128C Step D : 4-Methyl -3, 4-di hydro-2H 1, 2,

4- benzot hi adi azi n-7-011, 1-di oxide 10 79.3 muol of boron tribrom de are added
dr opwi se teraC's Usiehsiyefneont-d) hilirgdid-1-012, 4-benzomi liusie Obtiaided in the
above Step in 200 ml of dichl oronethane maintained at -60C under nitrogen.
The tenperature is nmaintained for one hour and then the whole returns to
anbi ent t gnpes aFyg ' o ' t | i eachion
mxture in an i cg ﬁ%%?%rb%%{dr% E{rggd%aﬁte%g g&éegﬁfgeﬁg%ﬁg%tﬁgg%&’%%ﬁ gﬁéﬂ?st em
is stirredboveygSiepusl 40 rThef tHhasais (It snomurt headaily frecomes hsmbgdnbeused fieFhe

[ bt ai hed | d wt ter, wth eth d dried, yieldi th
expect od. ST E T D N T | Slermikeste B rbiana o s A ERRset G H N
S 20 % t hganeiddun A TR #BitOBrebhitde is HrRAPSF | SRAL Bhna 42 R FoBRi12- 64

14. 77 EXAMPLE 5
4- Met hyl - s Alggpdeifdo- 3, 4- di hydr o- 2H 1, 2, 4- benzot hi adi azi n-7-yl  benzoate The

expect ed @%QHH§E”5§:32%E%§%F by benzoyl ation of the conpound of Exanple 4

with 25 oride in dichloronmethane in the presence of 1.5 eq.
of triethylamne and a

Step D : 4-Methyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol 1,1-dioxide

10 79.3 mmol of boron tribromide are added dropwise to a suspension containing 2 g of the
product obtained in the above Step in 200 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 in an ice
bath, 100 ml of water are added and the biphasic system is stirred vigorously. The

15 suspension thereby formed is filtered. The solid obtained is washed with water, with ether
and dried, yielding the expected product. |
Melting point : 168-172°C

Elemental microanalysis :
c H N S
20 % theoretical 44.85 4.70  13.08 14.97
% experimental 4510 4.83  12.64 14.77

EXAMPLES : 4-Methyl-1,1-dioxido-3,4—dihydro—2H—1,2,4-benzothiadiazin-7-yl

benzoate

The expected product is obtained by benzoylation of the compound of Example 4 with
25 benzoic acid chloride in dichlorométhane in the presence of 1.5 eq. of triethylamine and a

catalytic amount of dimethylaminopyridine.



. catalytic amount of di nmethyl am nopyridine. 6 April 2006 -16 Melting point :

199-201 C Elenental mcroanalysis : CHNS %theoretical 56.59 4.43 8.80

10.07 5 % experimental 56.71 4.37 8.56 10.03 EXAMPLE 6: 6 April 2006

4- Et hyl - 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-0l 1, 1-di oxi de The expected

- product is obtained according to the procedure described in Exanple 4

repl aci ng i odonethane with iodoethane ijp Step B. Melting point @ 214-218 C

10 El enent al nlcroanaly3|s - CHNS %theoretical 47.36 5.30 12.27 14.05

%experi 5 47 Q7 g 52 11.90 14. 00 EXAMPLE 7 : :

4- Et hyl - aﬂH|ﬁ§dro 2H- 1, 2, 4- benzot hi adi azin-7-yl 15 benzoate

The expeqbgguﬂaqug&whgpgptalned by benzoylatlon of the conpound of Exanple
W th de in dichloronethane in the presence of 1.5 eq.

of trlethylanlne and a.Ccatauytlc aviount Sof di nmet hyl am nopyridi ne. Melting

point : 148-152 nlcr naI sis CHNS theoretical 57.82

4.85 8. 43/09‘"6%ref’6‘51per| E{ﬁg’g 0979 57 EXAVPLE 8 :

3- Cygloheﬁmhggn&eghbydng;£f+1¢§74 q§ﬂ¢otbw%gla2|n 7-ol 1, 1-dioxide 25 The

product is obtained according to the procedure described in Exanple 3 by

repl aci ng acetal dehyde by cycl ohexyl car boxal dehyde in Step A

EXAMPLE 6 : 4-Ethyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol 1,1-dioxide

The expected product is obtained according to the procedure described in Example 4
replacing iodomethane with iodoethane in Step B.

Melting point : 214-218 °C
10 Elemental microanalysis :

C H N S
% theoretical 47.36 530  12.27 14.05
% experimental  47.07 5.52 11.90 14.00

EXAMPLE 7 : 4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-yl

15 benzoate

The expected product is obtained by benzoylation of the compound of Example 6 with
benzoic acid chloride in dichloromethane in the presence of 1.5 eq. of triethylamine and a
catalytic amount of dimethylaminopyridine.

Melting point : 148-152 °C

20 Elemental microanalysis : ‘
C H N S
% theoretical 57.82 4.85 8.43 9.65

% experimental  57.87 4.94  8.21  9.67
EXAMPLE 8 : 3-Cyclohexyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-0l 1,1-dioxide
25 The product is obtained according to the procedure described in Example 3 by replacing

acetaldehyde by cyclohexylcarboxaldehyde in Step A.
- Melting point : 268-273 °C



Melting point :268-2730C 6 April 2006 - 17 El enental mcroanalysis : CHNS

t heoreti cal 55. 306. 439. 9211. 36 experi nent al 54. 816. 389. 4411, 12 EXAMPLE 9 :

3- Oycl ohexyl - 1, | - di oxi do- 3, 4- di hydr o- 2H 1, 2, 4- benzot hi adi%2PHL2A88  benzoat e
The expected product is obtained by benzoylation of the compound of Exanple
8 with benzoic acid chloride in dichloronethane in the presence of 1.5 eq.
of triethylamne and a catalytic anounj;of dinethylam nopyridine. 10
Melting point : 214-218 C Elenmental mcroanalysis : CHNS
theoretic%#62.165.747.2§8"3.experinental61.865.847.058.27 15 PHARVACOLOG CAL
STUDY OF L JEFEUESIGE | NVENTI ON Study of the excitatory fluxes

i nduced by AMPA in Xenopus oogytes nya - Method: nRNAs are prepared from
cerebral cortex of male Wstar rat by the guanidi ni um

t hi ocyanat’etighaegiisi] chl 0pdB6r nb.#8t ho#92 Thellpt y- (A+) nRNAs are isol ated by

20 chromat,ogr aph ol i.gQ-dT _cel lu e jnjected in an anount of 50 ng
per oocyto?g?ﬁp" %@ tes5%$é I@%? tob?%cuggggifor 2 to 3 days at 18C to all ow
expression of the receptors and are then stored at from8 to 10C.

El ect rophysi ol ogical recording is carried out in a Plexiglass(r) chanber at
from20 t P1;n9 ofReCyrbatiebil-1.1 -digxigo-3dodihydrot- 34731, 2 4 henz@thiaddsdy- T t he

2-el ectrode "voltageb iﬁﬂg 25 method, a 3rd el ectrode being placed in the

bath to serve as reference. Al the conpounds are adm nistered via the
i ncubation nmedium and the electric current is

The expected product is obtained by benzoylation of the compound of Example 8 with benzoic acid
chloride in dichloromethane in the presence of 1.5 eq. of triethylamine and a catalytic
amount of dimethylaminopyridine.

10 Melting point : 214-218 °C

Elemental microanalysis : _

C H N S
% theoretical 62.16 5.74 725 83
% experimental 61.86 5.84 7.05 8.27

15 PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

Study of the excitatory fluxes induced by AMPA in Xenopus ooéytes

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



. 6 April 2006 -18 neasured at the end of the period of adm nistration. AMPA
is used at a concentration of 10 pM For each conpound studied, the
concentration that doubles (EC2X) or quintuples (ECSX) tthBpiiRR@sity of the
~current induced by AVPA alone (5 to 50 nA) is determined. b - Results : 5
The conpounds of the invention potentiate very substantially the excitatory
effects of AMPA and their activity is (gery clearly superior to that of the
ref erence conpounds. The conpound of Exanple 2 has, especially, an EC2X of

11. 9 M and a_ EGCSX .of 9 um. 10 PHARMACEUTI COMPCSI TI ON For mul ation for
the pr eparflszt‘siu{)eﬁs%ftgiﬁ’ﬁ‘g of ﬁk?l m%@géﬂ%ﬁﬁq%i é%‘ésé%&f a fepcTRFaied Abound
of Exanpl g AM. For each compound studied, the concentration that doubles (EC2X) or quintuples

""""" AMPA and their activity il' Qer%eaﬁ?,%ﬁSesﬁo‘%% %a?gf t%te reeference compounds.

of formulgg4]|)s: R. O % S"NH (1) R3 wherein : 5 Rl represents a hydroxy

group or a 'O group, R2 represents a hydrogen atom a hal ogen atom a
hydroxy group or a R CO O group,
10 PHARMACEUTICAL COMPOSITION

Formulation for the preparation of 1000 tablets each comprising a dose of 100 mg

compound of EXample 1.....c.ooooiiiiiiiiriieececeeeeee e 100 g
hydroXypropyl CelIUIOSE .....c.covvieirieeiiereee ettt 2g
WHEat STATCH ... 10g
15 JACTOSE ...ttt ettt et 100 g
MAGNESIUM STEATALE. ...cveeeeeeiietiietee ettt es et s e e 3g



.R R, which may be identical or different, represent a |linear or branched
(C-C6)al kyl group optionally substituted by an aryl group, a linear or
branched (C2-C6)al kenyl group optionally substituted by GApar3006yroup, a
~linear or branched (Cl-C6)perhal oal kyl 10 group, a (C3-C7)cycloal kyl group,
an adatnantyl group, an aryl group or a heteroaryl group, R3 represents a
hydr ogen atom a |linear or branched (legﬁ)alkyl group or a (C3-C7)-
cycl oal kyl group, A represents a CRAR5 group or an NR4 group, 15 R4
represents a hydrogen atomor a linear or branched (Cl-C6)al kyl group, R5
represents a hydrogen atom or a hal ogen atom their isonmers and their
addition salts with a pharnaceuticalE%%géggptable acid or base, it being
understood that : R represents an group when it is located in the 5
position of the conpound 20 of formula (1), ™"aryl group” is understood to
mean an ar tic n clic group, or a bicyclic group in which at |east
one of thép?f E%cgﬁ%ﬁﬁp?gg optionally substituted by one or nore
i dentical or dlfferent groups:_ hal oggn, ¢inear or branched (Cl-Co6)al kyl,

| i near or branched (CI-CB)aIE% | i ngar Qf branched (CI-C6)perhanaIkyI

| i near or branched 25 (G -C6)pe b%ﬁ’ hydroxy, cyano, nitro, am no

(optionally substituted by one near branched (Cl -C6)al kyl
htuted (By one or nore |inear or

groups), am nosul phonyl (option y&
branched (Cl-C6)al kyl groups) By phen |onaIIy 6 April 2006 -20
substitutgﬁﬁﬁg one or nore identical or dlfferent groups: hal ogen, linear or
branched )aIkyI l'i near or branched (C, -C6)perhal oal kyl, hydroxy or

| i near orFbranﬁheﬂmaﬂ@h&ﬁ@@%ﬂ@b@@RCCﬁ@E@ﬁ&paryI group" is under st ood t o
mean an aronmatic nnn;wgcllc group, or a bICgF|IC 5 group in which at |east

one of ther FIRGSRS 2ApBIAEET a0 Grhrlish AgTe A&y diowy seruPtdadeCOr@egpial  or
di fferent flatermial Y wReliesta of Gae:Al! FI80nr » BRYSN RRLLEY! BN alky1

group optionally substituted by an aryl group, a linear or branched (C,-Cg)alkenyl
group optionally substituted by an aryl group, a linear or branched (C;-Cg)perhaloalkyl
10 group, a (C;-C7)cycloalkyl group, an adamantyl group, an aryl group or a heteroaryl
group, |
Rs represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a (C3-Cy)-
cycloalkyl group,
A represents a CR4Rs group or an NR4 group,
15 R4 represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group,
Rs represents a hydrogen atom 6r a halogen atom,
their isomers and their addition salts with a pharmaceutically acceptable acid or base,
it being understood that :
¢ R, represents an RCO-O- group when it is located in the 5 position of the compound
20 of formula (1), '
¢ 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;-Cg)alkoxy, linear or branched (Cy-Ce)perhaloalkyl, linear or branched
25 (Cy-Co)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 groups) or phenyl (optionally



. optionally substituted by one or nore identical or different groups:

hal ogen, |inear or branched (d-C6)al kyl, linear or branched (Ct-C6)al koxy,
li near or branched (O -0C86)perhaloalkyl, |inear or branciefipril 2006
(d - Co6) per hal oal koxy, hydroxy, cyano, nitro, 10 am no (optionally
" substituted by one or nore linear or branched (C, -C6)al kyl groups) or
am nosul phonyl (optionally substituted y one or nore |inear or branched
(C, -C6)- al kyl groups) 2- Conpounds of Tormula (1) according to claim1
characterised in that A represents.a CR4R5 group. 15 3- Conpounds of
formila (1) S E%Wafi% 5 @ Pt Herisal ST HRETER ERSt PAlp oA, HBpE B dpEehriRg.  4-

Conpounds Of(cg-%jl}%&k;% fihoar 36 AREALDY rg@:ﬁg@ﬂ»%ﬂ%[b%1k§rli,o@dgc}{§f of 1ih&r raRALAed ert sed

in that the 0S| e conmpoun

formula (1) .(CoCefatiopglnds of formula (1) according to any one of clains | to
4 char act eringed inthat R represents a hydroxy group. 20 6- Conpounds of
formul a (1) "BelErrBiligodn anydsHeodto Bl M arpmagt AQERaYAEtE s 8H A bIEYChat R

rep”%se”tSla%rgﬁonpwh%hobhplea&‘o OFP{HN %gfs §:0FTH4 %o@é&g‘ﬂ%%&édw& o, 80y _one

of clains 0 6 characterised in that represen rogen atom 8-
Conmpound of ifenisl ar (dijfeat detirnqtdos cekoted Lfradi attroigsn, oxygen and sulphur,
1, 1- di oxi do- 3,.4-dj hydro-2H 25 1, 2- benzot hi azin-7-yl benzoate. 6 April 2006
516 Pr ocaBloRgp %l"%ét“ﬁeéﬁ%% RS GnmgFe lésmf&ﬁﬂrdélf%mf &%Fr&ﬂaﬁqé}enmmaéi% A
represents aGRAK ((9{—@%-}911&1? thar-act eplangithdl Q%S-'@:%}alﬁolil’ir Qiresir U GraRhed arting
material a conpound of tormula (Il1) : R 20 1 represents a |inear or
branched ( CXCE8)nlekukaaligi.oligear Sr Rrdhcheh (@s€s)perhaloklioxyg deriraxtypnyana, hisloogen
at omyor a | | 580 (gprtiotljlgﬁ}p glpb%gtu(t(% Bycgl)lea lorkl%é}/e 1i196ra? %P branched (C;-Cg)alkyl groups)

or aminosulphonyl (optionally substituted by one or more linear or branched (C;-Cq)-

alkyl groups).

2- Compounds of formula (I) according to claim 1 characterised in that A represents a

CR4R;5 group.
15 3- Compounds of formula (I) according to claim 1 characterised in that A represents NRy.

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

group R; is located in the 7 position of the compound of formula (T).

5- Compounds of formula (I) according to any one of claims 1 to 4 characterised in that R;

represents a hydroxy group.

20 6- Compounds of formula (I) according to any one of claims 1 to 4 characterised in that R,

represents a RCO—-O- group.

7- Compounds of formula (I) according to any one of claims 1 to 6 characterised in that R,

tepresents a hydrogen atom.

8- Compound of formula (I) according to claim 1 which is 1,1-dioxido-3,4-dihydro-2H-

25 1,2-benzothiazin-7-yl benzoate.



- which is subjected to the action of chloroacetone in the presence of a

m neral base in dinethylformam de nediumto yield the co ound of formul a
(1) : R 10 wherein R1 and R 2 are as defined herei nb& oPd 2006 ch i s

~ Ssubjected to rearrangenent in basic nediumto forrmula (TV) (1V), yield the
conpound of HOO wherein R1 and R 2 are as defined herei nbefore, 15 which
is deacetylated by heating at reflux imjhenzene nediumin the presence of an
excess of ethylene glycol and a catal ytic anmount of p-tol uenesul phonic acid
to yield the compound of formula (V) u wherein R1 and R 2 are as defined
her ei nbefore, 20 which is subjected to hydrolysis in acid nediumto yield

t he conmpogneroaéssfier i pde TP(aMi@h 9 c@ﬁbbﬁnd@%@@omﬁﬁa ) wiBRILAeRederdUCRRAr € as
defi ned herei nbefore, which, optionally, when R3 is other than a hydrogen
atom t heZiHP ivgerciriced insthpribere ot I@Gd apstaring mutertd A egmgeouinf familadilch t hen,
after treatment with a strong Rase, is treated with a 5 conpound of forrrula
R 3-P, wherein R 3 represents a Dimear 90, branched (Cl -C6)al kyl group or a
(C3-C7)cycl oal kyl group and P rent\eNﬁ | gayi ng group, to yield, after
deprotection of the nitrogen atoky onpound of fornula (VI'a) (Vl'a) 0

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

5 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 a mineral base in

dimethylformamide medium to yield the compound of formula (ITI) :

R', .
SO,
\
. N (),
R D
2 O O

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

which 1s subjected to rearrangement in basic medium to yield the compound of

formula (IV) :
av),
wherein R'; and R'; are as defined hereinbefore,
15 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 (V) :

R’ SO,
< .
NH \%)
R'/
) 0O O
(]

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

20 which is subjected to hydrolysis in acid medium to yield the compound of formula (VIa) :



. 10 wherein R1, R2 and R 3 are as defined hereinbefore, which conpound of
formula (Vla) or (VI'a), represented by fornula (VI) (VI)5 0 wherein R 1
and R 2 have the sane nmeaning and R3 is as defined for f@r%’l'a?ckoﬁ), is: 15 -
ei ther subjected to catalytic reduction to yield the conmpound of formula

(M1) : R 1 R/v-R 23 wierein R1, R2 and R3 are as defined

herei nbefore, or converted in al cohol by the action of a hydride and the
hydroxy group of the resulting conmpound is converted to a hal ogen at om by
the action of an appropri ate y April 2006 -23 reagent, to yield the

conmpound of formula (VIII) $0; wherein R1, R2 and R3 are as
defined herei nbefore, R 5 repr -% a_heHogenvahnm 5 - or subjected to the
action of an organomagnesi um cogpound R A MyBr whérein R 4 represents a
| i near or branched (Cl-C6)al k‘ﬁ groupyfto yield the compound of formula
(Mb) : R1so02 \ NH (Vfb),

6
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
5 compound of formula R's-P,

wherein R'; represents a linear or branched (C;-Cg)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 (VI'a)‘ -

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

which compound of formula (VIa) or (VI'a), represented by formula (VI) :

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

is :

15 - either subjected to catalytic reduction to yield the compound of formula (VII) :
R SO, _
N
NH  (VID,
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



. R3 OH wherein R1, R2, R3 and R 4 are as defined hereinbefore, 10 which
conpound of fornmula (Mb) : - is either subjected to catalytic reduction to
yield the conmpound of formula (IX) : of am \ NH (DC), R6 Aprivd@deein R 1,
"R 2, RB and R4 are as defined hereinbefore, - or the hydroxy group of which

is converted to a hal ogen atom by the action of an 15 appropriate reagent,
to yield the conpound of fornmula (X) 6.#pril 2006 -24 so NH (X), R R
wherein R1, R2, R3 and R4 are as defined hereinbefore and R 5 represents
a hal ogen atom. he group R1 and the group R 2, when it represents a |linear
or branched ?% ) al koxy group, of which conmpounds of fornulae (VII) to
(X) are conveyyield thOcdE 6 Fa6RHIDS( o0 yield the conpound of formula (Pa),
a particular case of the conp}g'unds of formula (I) HOS O,

S0,
N
NH (v,

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

5 - or subjected to the action of an organomagnesium compound R's MgBr wherein R'4

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

to yield the compound of formula (VIb) :

wherein R', R', R3 and Ry are as defined hereinbefore,

10 which compound of formula (VIb) :

- Is either subjected to catalytic reduction to yield the compound of formula IX):

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

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

to yield the compound of formula (X) :



NH (U a), icy wherein R3, R4 and R5 are as defined for fornmula (I) and R'2
represents a hydrogen atom a hal ogen atom or a hydroxy ol 0%he hydr oxy
function or functions of which conmpound of formula (Pa) g?‘@,” ?P esired, 10
converted to correspondi ng esters, which conpound of fornula (Pa) and its
correspondi ng esters, which constitute the totality of the conpounds of
formula (1), are purified, if necessaryd-according to a conventi onal
purification technique, are optionally 15 separated into the isoners
according to a conventional sgparation bechni gque and are converted, if
desired, into their addition sa" %\a phar maceutically acceptable acid
epa

or base. 10- Process for the p at i oIbf c@Xpounds of formula (1)

wherein A represents an NR4 gredp i's characterised in that there is used as

starting material a conpound @'/ 20 foRnul Ry(XI) : | SE@NH2 (X, NH2 wherein
6 April 2006 -25 Ri representzs R ¥ or branched (Cl-C6)al koxy group,

R, represents a hydrogen atom a hal ogen'atomor a |linear or branched

(C - CB) al Whargin Rfr,&p Rswhd 8h arsasdefined beteinb&fore midtRierepiaserithe hplogsexiom, of an

am dine of formula (XII) : NH

the group R'; and the group R';, when it represents a linear or branched (C;-Cs)alkoxy
group, of which compounds of formulae (VII) to (X) are converted to hydroxy groups

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

wherein Rz, R4 and Rs are as defined for formula (I) and R"; represents a hydrogen atom, a
halogen atom or a hydroxy group,
the hydroxy function or functions of which compound of formula (I/a) are, if desired,

10 converted to corresponding esters,

which compound of formula (I/a) and its corresponding esters, which constitute the totality

of the compounds of formula (),

are purified, if necessary, according to a conventional purification technique, are optionally
15 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- Process for the preparation of compounds of formula (I) wherein A represents an NR4
group is characterised in that there is used as starting material a compound of
20 formula (XI) :
R SO,NH,
(XD,

R’ NH,

wherein :



3 (XM NH, 10 15 wherein : R3 is as defined for formula (1), to yield the
conpound of forrmula (Xill) : Rr\---- so,,z N(XH , #@I}Qﬁﬁﬁ ein R1,
R 2 and R3 are as defined hereinbefore, 3 which is : ei P Il ced with a
nmetallic hydride to yield the conmpound of forrmula (XIV) : R 3\'-~ SO
wherein R1, R2 and R3 are as defined hereinbefore, NH2 R 3 or alkylated
by the action of a strong base in the-@esence of an al kyl ati ng agent R 4X
wherein R 4 represents a linear or branched (Ct-C6)al kyl group and X
represents, @epr&@hﬁgqgmggcgmmﬁﬂgdf\l@legé)glﬁgy}ggqugo to yield the conmpound of

ril

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

group,
which is cyclised :
5 - either in the presence of an amidine of formula (XII) :
| NH
Rf{ (X1,
NH,
wherein : .

Rj is as defined for formula (I),

to yield the compound of formula (XIII) :

R SO,
N
N (Xmm,
R' NH/\ ‘
2 R3
10

wherein Ry, R, and Rj are as defined hereinbefore,

* whichis:
¢ either reduced with a metallic hydride
to yield the compound of formula (XIV) :
R S0,
N
NH  (XIV),
R'/ NH R

15 3
wherein R'y, 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'; represents a linear or branched (C;-C¢)alkyl group and X represents a
halogen atom, and then reduced

20 to yield the compound of formula (XV) :



R 4 wherein R1, R2, R3 and R4 are as defi ned herei nbefore,
in the presence of an al dehyde of fornmula (XVI) 0 R3 C é?y”%
R3 is as defined for fornula (1), to yield the conpound % ?

or cyclised
5 wherein

a (Xl1v)

descri bed above, N | 10 15 the group R 1 and the group R 2, when it

represents a linear or branched (Cl-C6)allcoxy group, of whic
formula (XIV) or (XV) are converted to 29droxy groups to yield

h conpound of
t he conpound

of formula (I/b), a particular case of the conpounds of forrmula (1) HOB sO

z NHI/b () RA wherein R3 apd R4 ar s defined for formula
represents a hydrogen atom a "D oge tomor a hydroxy group
function or functions of which Bund DH f or FEYh (I'/b) are,
converted to correspondi ng est e, ki chiconpound of fornula (
correspondi ng esters, which cd®i tltutéfthe:&otality of the co
formula (1), R’ 3

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

- or cyclised in the presence of an aldehyde of formula (XVI) :

R;—C (XVD),
H
5 wherein Rj is as defined for formula (I),

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

(1) and R'2

, the hydroxy
i f desired,
Ub) and its
npounds of

the group R'; and the group R';, when it represents a linear or branched (C;-Ce)alkoxy

group, of which compound of formula (XIV) or (XV) are converted to hydroxy

groups

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

HO SO

N2

NH I/b)

R" ! 1|V R3
R

10 4

wherein R3 and R4 are as defined for formula (I) and R"; represents a hydrogen atom, a

halogen atom or a hydroxy group,

the hydroxy function or functions of which compound of formula (I/b) aré,

converted to corresponding esters,

15

if desired,

20

which compound of formula (I/b) and its corresponding esters, which constitute the totality
of the compounds of formula (I), '

are purified, if necessary, 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.

11- Pharmaceutical compositions comprising as active ingredient a compound according to



are purified, if necessary, according to a conventional purification
technique, are optionally separated into the isoners acg:g?mmao a
conventional separation technique and are 20 converted desired, into
their addition salts with a pharnaceutically acceptable acid or base. 11-
Phar maceuti cal conpositions conprising as active ingredient a conpound
according to 6 April 2006 -27 any one-8f-claims 1 to 8 in conbination wth
one or nore pharnmaceutically acceptable, inert, non-toxic excipients or
carriers.apdZmeRifadidmeeutd gah coabinsbh mmSOmmomdrmmlalrma@IuacaﬂylaLCC@mahlal ni ng
as active ingredient a conpound according to any one of clains 1 to 8 for
use as NMEUEGAPBAORC CECIBIFNEPT AVDKS- 5 npdul at or s.

12- Pharmaceutical compositions according to claim 11 containing as active ingredient a

compound according to any one of claims 1 to 8 for use as medicaments, such as AMPA

5 modulators.



