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;e3 BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COVPOUNDS, A PROCESS
F@j@MWMW | ON AND PHARMACEUTI CAL COMPQSI TI ONS CONTAI NI NG THEM The
pre n relates to new benzot hilazi ne and benzot hi adi azi ne
conmpound®?15¢*0 a process for their preparation and to pharnmaceuti cal
conposi tions cont ai AYEYYBENSATHIAZINEAND REN 2 TRIADEEXINE @@ sipkat ory ami no
acids and, nore especially, ﬂkﬂ@@ﬁ@tﬁRfﬁﬁXPﬁEﬁ.&H‘g}ﬁk role in the

physi ol ogi cal procesiﬁgpﬁm%kgg%péasti city and I1'n the nechanisns 5
under |l yi ng | earni ng and nenory. ophy S OIS CONTAINNGEHEMve shown
clearly tHBie presimt irﬁ/bﬂtﬁkﬁyrdlﬂesgﬂo%@nﬁérﬁbﬂﬁ&zir&eéﬁﬂJ&Bﬁmd%i&%ohﬁzoﬁh&s, & ¥
associ ated with the devel opnent of Al zheiner's di sease (Neuroscience and

Bi obehavi dirafess &yithsisprepgotion aml tophanuaceutiyah gergpesitionsientaotingthegy, 1992,
39, 517-545). Moreover, nunerous studies over recent years have
denonstrated the existence of 1 o excitatory am no acid receptor sub-types

and their It innéw eedignisad iz @kiiesry(Mins Gidldaranlie topd BsetRAP! Qodmald Yay 2
15-31). Anong those receptors, the AMPA

(" a- ami no-“BuGsidiobin the mbtypipiasical Pescsssss of pevronahplestintiycinyl incthe meshamppear s

to be:the ¢ | I [ henpnena qf  physi ol oqi.c

neur onal e@ggﬁhgll?@ig ndgﬁﬁ%%@?bgﬁabﬂ&lp hpﬁ%@ §1e°ag ﬁt&ﬁﬁﬁgﬁggisﬁ?}ﬁl fgegéléf ad‘?f the

15 pr ocesskeficieficyrmnginiasatdrgic. nehitraguaivEibe is tRBENiIBD K WAR TS MWMbphRnbe

associ at ed WAI;E\@%%{,LnCﬁrease in the binding of AMPAto its receptor in the
; t

hi ppocanp ¥, gease (Dsprescipnng and Rigkehavion! teyievrsei9dghbt i34 ;

pr ocesses.prairaid i Ne¥robi5104y, A0YHE, H.§45y5uch as aniracetam have very
recently been dselscriltrjoed a@ m)dul%lgng po)si tively the AMPA receptors of

neuronal cells (Journal of Neurochem stry, 1992, 58, 1199-1204). 20 In the

literatur compounds of benzam de structure have, been descri bed as hayvi ng
t hat same(:f\flr%r ﬂ‘g%i me}ﬁcftflg S hE* ar§°?“zp)’e@\‘}ﬁ ﬁ’&vﬁf@;@?‘&l%@?idhﬁa%%ﬂ{%yﬁﬁpse,

199350 15, eR&ittd=9IminGosdH _tvh t eyl drs b ' f
thosle0 newe har&rrgcol 151 [ cal@l&gg‘sﬁ s?lf’oFtiylﬁgbl P@a ﬁr}glty eiﬁgmusdﬁlélc?lﬁ}?rgg?%naﬁge}égﬁp484

descri bes NeupwhaorasolgyaldNRe2cldnpbund having a 25 facilitatory action on
AMPA flux and patent application WO 99/42456 describes, inter alia, a
nunber of benzot hi adi azi ne conpounds as nodul ators of AMPA receptors. - -2

I n additi oinéry BEiN@CHRYYS, tﬂeeAlbmzph%a&b@hyﬁwyﬂﬁ&hh%%ﬂ&owﬁo 18Ric

ect-matter of the present invention surprisingly exhibit pharnmacological
activitiegcidy) resspiort appearaMRA bel the trérgptoar most émplisatsdiper ther phamotiteas eofof

t he conpo . simlar. str.uctyre descrihed. ip the prior art. Th re
uset ur ae PRfkisE By SIS et et Bnfopirns ppticated Tn e
nMmenTsc ogntdcesseslb Sinekirisatidn SP6H exafPlaMdathifgBas Bdeh RhGRX kEbd aRbciteR WaHhSinV ©
syndrones, wt h_ptrbog)r essi ve neur odegenerative di seases, with Al zheiner's

€

di sease, WFRSPIE edipging 96 AMRALtY ilsrsesntert inrthe hitpocempusaiond of tei cergiinaleni a,

with sequgl (o] n neratiyv i seas: ‘Wi th sequel ae of

i schaer a mswgisﬁﬁgigaeﬁéﬁgg%gﬁeeéléo)%gssgé' gg&ﬁa%ly, nootropié agen?s, 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.
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The present invention relates nore speciFically to conpounds of fornula (1)
R~ ~~~1 ~ SN-H (l) Rx ~ A R3 10 wherein R represents a hydroxy group or
a RCO-O group, RZ represents a hydrogen atom a hal ogen atom a hydroxy
"group or a RCOO group, R R, which may be identical or different,
represent a linear or branched (C t-CB)a#kyI 15 group optionally
substituted by an aryl group, a linear of branched (CZ-C6)al kenyl group
optionally substituted by an aryl group, a linear or branched
(G -C6)perha|oa|ky| group, a (C3-C~)cyc|oa|ky| group, an adamantyl group,

an aryl et eroary. [ ou res nt.s a hydrogen atom
| i near or @f@ﬁ@[?g o?’ é~n-gt%)w tl} ger&p@llﬁz ‘6‘?0 &f‘3m}26g L@kaattﬁrr%ﬁ‘ﬁ
r epr esent spraseaRirRentidrosiRp 1@§1n Mlt%ﬁ%acoﬁéléﬁﬁéﬁﬁﬁﬁﬁ @sﬂéX@éPﬂMP@‘ﬂgm or

a linear or branched (Cl kyI roup, R5 represents a hydrogen atomor a
hal ogen at'9a% ate ¢8Ry SUpPRey; %loama th§ qonmqunaajqf sinvlar sahieturewdestrited in the
phar maceut I C d rstood that R~
repr esent slsrgtﬁ %O%%g}epdtrr%l%gf : ds g%lg% By qﬁ%ggﬁgﬂ%ﬁ SFFVS?UQI%@%
conposind mnéinm‘og‘hmvmalﬁmrc(dré assocaﬁtydi vr@tthigB witl ahbﬂé@ro?‘d ss‘i\Q: JyR@dNRY, with
aromatic rmnoc clic qo or a_ bicyclic glroup in whic | east one of the
rings is a}?rBﬁrﬁ e n%'g? cgrraratjvedissassst with dlpcimers Qjﬁeaﬁ‘bn’@th Rigkis Hiseaseowith

G Tt ent SRRy b0 b NERo Al BB o el lEhcl®

branched (G koxy, 1inear or

branched (disea®s) wﬁhIsedrmwelufxgchaéimdrandwthcsquae dti dpilepsyam no (optr onal |y
substituted by one or nore linear or branched (C~-C6 aI kyl groups),

am nosul phonyl (optionally substituted by one or nore |inear or branched
(C~- o) al kpHe ﬁé&ﬁ%eﬁlfonﬁ@ﬁf@é|mc(r9915écmh>/¥o %mﬁédnh bER VI c@e or nore
identical or different groups: halogen, linear or ranc ed (C ~

-C6)al kyl, linear or branched RC ~ @Qp@r hal oal kyl , hydroxy or |inear or
branched (Cl- C6) al koxy), 1 "hete{ag yI SgroyH i s understood to mean an
aromati ¢ nmonocyclic group, or a liclyroup in which at | east one of the
rings is aromatic, containing on 0 or{ three i@gntical or different
hetero atons sel ected from nitrofs OMYgew, and sul phur, 15 optionally

substiptuted by one or nore ide ical or difPerent groups: hal ogen, |inear
or branchewhdréin:- C6) al kyl, linear or branched (C ~-C6)al koxy, |inear or
branched (C ~ - C6) per hal oal kyl, linear or branched (C ~ -C6)perhal oal koxy,

hydr oxy, &aﬁsprerﬁrr%hydmbhaor%sram Oy gegapst i t ut ed by one or nore |inear

or brancheg, (Ghrefial }lf}ydro " 39{1%,&“‘62@'&’2 lpyrqg% glé&ggr Q?%(i)b r‘i%g(t))stl t ut ed

by one or nore |inear or ran ups
phar maceutRcRHI, I\yhlahcmqyt bblidendcalds different, raprebeat mekividad be Granehéd (OL-Cl)allyyi ng

any I%]mtatron droc | or | cacrdq, i’qu) brom c gcid, sul phuric acid,
phosb oni c acﬁr‘a'lp Bté?‘} Yad ?}Ituthi N HOPBAGEPTR: S dPehr qrallff"i‘@eéc,(p@'CQ?}IfWI c

acr d, nml oni i t I c
SeL . al of § oS epicBHC NG0B artirb B0l afleth or HARMEG (A pork BRI © |

carrphorr ¢ acigiouretad(Cs-Cainyatpatkiye gptvar amedamintyll gryumcmepybioep basdstdrbaye may
be nenti oned, gvl t’hout i mpl yi ng
R; represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a (C3-C7)-
20 cycloalkyl group,
A represents a CR4Rs group or an NRy group,
R, represents a hydrogen atom or a linear or branched (C,-Ce)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 :

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



any limtation, sodium hydroxi de, potassium hydroxide, triethylam ne,
tert-butylamne, etc.. Preferred aryl groups are optionally substituted
phenyl , naphthyl and tetrahydronapht hyl -4 groups. Preferred heteroaryl
"groups are optionally substituted pyridinyl, pyrrolyl, thienyl, furyl,

I m dazol yl and indolyl groups, and nDre_§speciaIIy pyridinyl, thienyl and
furyl groups. The group R~ is preferably ' [ocated in the 7 position of the
conmpound of forrmula (I). 5 The group RZ is preferably a hydrogen atom and
preferred R §F Bupdladh’ aryl and heteroaryl groups. The invention rel ates

also to a pre fok.th eparation of compounds of fornmula (1), The
process fo? t%ﬁﬁ %rroélga}'sa%%gﬁg%g%5%8&8&0'8?“ @Pﬁ?ﬁyﬁﬁ? E’joulﬁh‘érr%k’é‘fy&‘c group
represents ajfRARD 471040 oné of e ARBEIS &BRalif) mﬁhaﬁ%@mtii&e&w@n@%%&ét Ing
material a conpound of formula (I1) R ' SOz NH (I, R 2 10 O wherein
R, representdenticali erediffasentbgranphiebalogen, dbleat looxiyranphed o(CiFEalkdpriesenis a

hyd t Li b I - C6) al kagx roup,
T unton s Dt G0 RhT . Bleel e SPRhr SR apEe oL T st drintef
ni neral base(CRCepembhioylkbey,Rysle), Tpaio) mitkd) anigd go;itf&fﬂal@}(a sERUAfePby bat Byl a
(rrr)y R " SQZ N (I'11) R O wherein R~ and R 2 are as defined =

her ei nbef or e MOfH iRgAT;{0f béml%@é(‘éuCﬁ)élkwbamua%émmsumhomdépntlmuy sHbstiuted el d

t he conmpoundyof .20 | & = <l I H \Q} R k= rein R ~
and Rz are gg %rgef i°%g‘§ eiﬁgl&lrlrl\ol)eJ obrraer,%h%i (cq%%algga%}eot f)a%ophr?{)}qhi&%}oﬁéﬁ%t
reflux in besustimteteby one ion nidre iduneissineredifferean gfups Sital6enelifddr &R bracHED!
and a catalytic anﬁupt .of p-tol uenesulghoni c acid to yield the 5 con‘gound
of fdfnul a ( 1-Ce)alkyl, linear or branched (C,-Ce)perhaloalkyl, hydroxy or linear or branched
(Cl-Cs)alkoxy),
¢ "heteroaryl group" is understood to mean an aromatic monocyclic group, or a bicyclic
group in which at least one of the rings is aromatic, containing one, two or three
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;-Ce)alkyl, linear or branched (C,-C¢)alkoxy, linear or branched
(C,-Ce)perhaloalkyl, linear or branched (C;-Cs)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-C¢)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



R i (V), R wherein R1 and Rz are as defined hereinbefore, which is
subjected to hydrolysis in acid nediumto yield the conpound of formula
(Vla) R~ SOz NH (Vla), R z O 10 wherein R, and R 2 are as defined
“hereinbefore, of which, optionally, when R3 is other than a hydrogen atom
the nitrogen atomis protected by a protecting group, and which then, after
treatment with a strong base, is treated"with a conpound of fornula R 3-P,
wherein R 3 represents a linear or branched (Ci-C6)al kyl group or a
(C3-C~) cyci8@kyl 15 group and P represents a |leaving group, to yield,
after deprotection of the nitrogen atom the conpound of fornmula (VI'a) Rn
SOz NH (VlI'a), Rz v ~Rs Owherein R,, R2 and R 3 are as defined

her ei nbef direferrebli teterea s @fe bptioRally siMiAdte@ pyti YN d
formula (V1) -6 R-~i mé%wﬁgH ( R}?tg ~ 2 _R3 O \Ahpg&g?ﬁ)’Fg 1, 1 i}ﬁgﬁn}g’ fRLBt?ylhave
the sane rnEBdAzaly! andiindglyl grovgs,aflimasg espseiatly pymdiayl, tienyl and figit greups.
subjected to catalytic reduction to yield the conpound of formula (VIl1) Rn
Sz NH( 5R v ''"~-Rwherein R~, Rz and R3 are as defi ned herei nbefore,
- or conveFieegoupRalsqeéfetabbylotted Actht Fposition obitdicofipoantot foempMInOXy group
of the resulting conpound is converted to a hal ogen atom by the action of
an appropriate reagent, to to yield the conpound of formula (VIIl) Rn SQZ |

NH (Ve~, Rz group RE% ﬂ%ferably a hydrogen atom and preferred R groups are aryl and heteroaryl
groups.

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 a CR4R;

group is characterised in that there is used as starting material a compound of formula an:
R'
! SO,
\
NH (D,
R'

10 0

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-Ceg)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 (),
" D
2 0 0

wherein R'| and R'; are as defined hereinbefore,
which is subjected to rearrangement in basic medium to yield the compound of

20 formula (IV) :



5 wherein R~ Rz and R3 are as defined hereinbefore, RS represents a
hal ogen atom - or subjected to the action of an organomagnesi um conpound
R 4 MgBr wherein R 4 represents a linear or branched (C--C6)al kyl group, 15
"to yield the conpound of fornmula (VIb) Ra SOz NH (Mb), Rz ~~ Rs R~ a (H
wherein Ri, R2, R3 and R4 are as defl ed her ei nbefore, _7_ which
conpound of forrrula (VIb) - is either subjected to catalytic reduction to
yield the conpound of formulg,(IX) Rn SOz IVH (I ~~ R~z ~ ~ .R3 R 4 wherein
Ri, Rz, R3and R,~ are as dgf d 8@ ei nbefore, 5 - or the hydr oxy group
of which is converted to a hal ft t he acéggn of an appropriate
reagent, to yield the corrpound ( NH( Rrz ~~ RaRA4
R 5 wherein R,, Rz, R3 an ef’l ned hereinbefore and R S
represents a hal ogen atom 1o fhe group Rl and the group R 2, when it
represents a linear or branched (C~H®)al K¥xy group, of which conmpounds of
f or nul ae (Wﬂelréintml dnR'Adire a6 dBfidtiRgeihlefbidr oxy groups to yield the conpound

Q

of formula (I a particul ar case of t he conmpounds of forrmula (1) HO SOz
NH (v a), “Ruc degegyylpied pychegriag aj teflmg in MZWRSumlethspwncn@daﬁ@xcess
forrrul a (lor afdieRe r t 15, hal ogen atom

hydr oxy group, tehe%]g"g@oéﬁie?uﬁ%t ?’g%d%n(r? unct glr)]lsu%% uﬁo{:‘lﬁ 8‘8 C[)ftﬁle

formud a ( lconipoandof fofmdiagVi ed,

"),

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

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

R, SQ,
NH (V)
R'J
0]
10 wherein R', and R'; are as defined hereinbefore,

of which, optionally, when Ry 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';-P,

wherein R'; represents a linear or branched (C;-Cg)alkyl group or a (C3-Cy)cycloalkyl
15 group and P represents a leaving group,

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

R, SO,
A
NH  (VI'a),
R/ R,
0

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

which compound of formula (V1a) or (VI'a), represented by formula (V) :



converted to corresponding esters, which conpound of formula (L~a) and its
correspondi ng esters, which constitute the totality 20 of the conpounds of
formula (1), ~g_ 5 are purified, if necessary, according to a
“conventional purification technique, are optionally separated into the

i soners according to a conventional separation technique and are converted,
if desired, into their addition salts w Ph a phar maceutical |y acceptabl e
acid or base. The process for the preparation of conpounds of formula (1)
wherein A represents an NRz gr &) chg(ﬁcterlsed in that there is used as
starting material a conmpound of Rn NHz (~, R~ ~-NHz z IO
wherein R, represents a |linear c1d al koxy group, R z
represents a hydrogen atom a hal a linear or branched

(C, -Co6)al koxy group, which is J§ el ther in the presence of an

amdine of formula (XII) NH RB---~ ( NHD 20 wherein R is as defined for
formul a (I ket |, 8 fardd®, RRAROY (x-la>,
RN+ z R3 ?/vhere=l n 3 3R‘ z and qu?%%gmgq%llﬁg%jh%e@glfﬁ% ula (N\’/\Ihl chis
ei ther redsced with a netalllc hydri de -9 to yield the conpound of

formula (XIV) Ra SOz NH R~ N~ z R 3

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

R’ SO
N2
NH (VID),

5 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,
10 to yield the compound of formula (VIII) :
R, SO,
N
NH  (viD,
R' 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'y MgBr wherein R's

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

15 to yield the compound of formula (VIb) :

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



wherein R~ R 2 and R3 are as defined hereinbefore, or alkylated by the
action of a strong base in the presence of an alkylating agent R 4X s
wherein R 4 represents a linear or branched (C, -C6)al kyl group and X
"represents a hal ogen atom and then reduced to yield the conpound of
formula (XV) Rn SOz NHR N2 R4 R3 whetein R1, R2, R3 and R4 are as
defi ned hereinbefore, to - or cyclised ih"the presence of an al dehyde of
formula (XVI) Oi R3 C ( Hwherein R3 is as defined for formula (1), to
yield the conmpound of fornula (X V) described above, the group R ~ and the

group R z, I p nt l.i near or branched (Cl-C6)al koxy t5 group,
of which c%“ﬁ%@g?\ljgb% n%fd(’)fﬁgrrﬁiuggfgm' or (XV) are converted to hydroxy groups

to yield theiscdtiieosileqéd foosatalitic feitidilon 18 yRAd tHecBhbutdseiogthulhfx)compounds
of formula (1) HO SOz (I1/b) Rr~z ~ NRs Ra wherein R3 and R4 are ‘as defined
for formula (1) and R'z represRia{s.a hysipogen atom a hal ogen atomor a
hydr oxy group, - 10 the hydro cti‘ofqﬂor f%ti ons of which conpound
of formula (I/b) are, i f desir¢gg pnverfed to trespondi ng esters, which
conpound of forrmula (I/b) and '?t, ar Nes ﬁ ng esters, which constitute
the totality 5 of the conpoundS of fornula (P), are purified, if necessary,
according to a conventional purificati ®i,technique, are optionally

separat ed enh.S ageor.di : ventional separation techni que
and are co‘*rlll\%fa%1 tgc?ll,’Rlzf Rngéflr{égfe ésﬂegg?ig?r%ng%ﬁ’i on salts with a
pharmaceutical ly acceptabl e acid or base. The invention extends also to
phar naceuti cal .c ositions conprising as active ingredient a conpound of
formifa (I ”{h?m@xéfrgrﬁ’fﬁ’r%f‘ﬁ}ﬁﬁlﬁ yfonyereed; ta ahalogap atompky theagdopofant s.  Anong
t he phar macewtdrsah itions according to the invention there nay be
ment i oned m?%ﬂrg@%aégﬁggﬁ’those whi ch are suitable for oral, parenteral

(i ntravenous toyiekithe wbmpewbyf formulagX) : admi ni stration, tablets or dragees,
subl i ngual tablets, gelatin 15 capsul es, |ozenges, suppositories, creans,

oi ntments, dermal gels, injectahb ations,

NH (X,

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

10 the group R'| and the group R';, when it represents a linear or branched (C1-Ce)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 @:

HO SO,
A

wherein R3, 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 (I/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),



dri nkabl e suspensions, etc. ... The dosage used can be adapted according to
the nature and the severity of the disorder, the admnistration route and
the age and wei ght of the patient. The dosage ranges froml to 500 ng per
"day in one or nore adm nistrations. 20 The followi ng Exanples illustrate
the invention but do not Iimt it in any_way. The starting materials used
are known products or products prepared'ﬁécording to known procedures. The
structures of the conpounds described in the Exanpl es were determ ned

accor di ng ¥6 peliEedribrsresypns peapdiog tore conventien purfiemiopitethnapue ede oplifRiallyas s
spect r onet ) i s :3.4-Di hydro-ZH 1, 2- benzot hi azin-7-of 1, 1-di oxi de
-11 Step Age?SaféEﬁ%Pﬁ%i‘;‘? ég’?fae.%x%é?rgm% O f, PUERIGALSHPAtiAN. ehpjpuged are

|, | - di oxi deon36@ed)Uf @ésired, into their addition salts wi i i

6. 1ot hoxy- 1 1o yo T 5 oie their addition salis with a phammageutically accepiableacid or .\
portions t@#s& suspension of 72 ng of 60% NaH in mineral oil in 1.6 nl of
anhydrous di nethyl formam de. After stirnng for 30 mn. at anbient
tenperature, the reaction m xture 5 beconmes honbgeneous and 162 ul of

chl or oacet Dinepratess dotdie prdparation of THMPHRRAS lof Fmiilx {Y Whetehn RERbRELAS anl WS f Or
30 mn.. It is allowed to return to anbient tenperature, and then the

mi xture i sSTRMRCSprhaidcerissg Hudhati dherofis vissedr as Thasting coitprislate compéund efed
of f, rinseg seM .times with water, suction-filtered off and dried in
vacuo. Melting point : 185-191C 1 o Step B : 2-Acetyl-7-nethoxy-2H1,
2-benzothi azin-4-of I , | -dioR'de A sogbt' of sodi um et hanol ate in

et hanol is prepared by dissol vingx g 8t "fodiumin 23 nm of ethanol at
reflux. The tenperature of the sg on is broughy, to 40C and 6.30 g of the
product of Step A are added ther &g 'dgéétirring. The reaction m xture
becones thicker. 5 m of ethandt;are a to allow stirnng to be carried
out, 1and hgmdreing for an 15 additional 10 mn, is carried out at 50-55C. The
reaction mxture is then cooled in an ice bath and acidified with 3N HC
and the yekl smarqsertsiapinearnas branchedi(GisChalkoxy gdupf f . Mel ting point : 162-166C

St_ep C pi-= hoxy-2.. 3-di hydro-4H 1, 2-benzothiazi ne-4, 4-ethyl enedi oxy
1,71 -dioxy agé}@sg@ Séhgfimlgﬁléa%) 83’8][°g8%?t8ph%roanﬁwafﬂre I ’b“g\?é (gt'gp),aﬂéﬁb ng of
par a-t ol uggress! phonic acid and 20 5.6 nl of ethylene glycol are stirred at
reflux in 200 M of benzene in a round-bottonmed flask on which a Dean- Stark
appar at us Whichisuayebsed :After refluxing for 72 h, the benzene is evaporat ed
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 evapor-ateither &f the padsencthfQH tamididle 3N foPblal (XIPPL ai ned which is
crystallised froman et hyl ether/isoprqﬁyl ether 25 m xture. Melting point

: 100-110C -12 Step D : 7-Methoxy-2,NB-di hydro-4H1 , 1-benzot hi az
in-4-one 1, | -dioxide A solutiormR{ . 63 g (Xin; he product of the above
Step in a mxture of 50 m of nethano nd 50 M of 3N HO is stirred at
reflux for 15 mn.. The nmethanol is evapbrated off in vacuo and the aqueous
phase is é¥argisted with ether. The organic phase is dried and treated with
5 ani nal K | |.Qwi filtration and evaporation, the residue is taken
up in iso?&ggﬁﬁd%?ﬁg&b%ﬁgnPﬁéBSOIid is filtered off. Melti~: g point :
124-127C StepE: 7- Met hoxy- 3, 4-di hydro-2H 1, 2- benzot hi azi ne 1, 1-di oxi de

to yield the compound of formula (XIII) :
R'

1 SO,
A
R/ NH/\

20 R,

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

which is :

¢ either reduced with a metallic hydride



1.77 g of the product of the above Step in 40 ml of acetic acid is

hydr ogenat ed under 5 bar 1o at 70C in the presence of 1.75 g of 10% Pd/C.
The m xture is allowed to return to anbient tenperature and the catal yst is
“filtered off. The filtrate is evaporated to dryness and the residue is
chromat ographed on silica, using a 95/ S et hyl ene chloride/ethyl acetate
systemas eluant, to yield the expected pfoduct. Melti~:~ point : 144-145C
15 St _-~F: 3, 4-Di hydro-2H1, 2-benzothi azin-7-oll,l-dioxide 14.1 m of a 1M
sol ution of ER¥&I therpemppledef (onmolai(¥dVar e added dropwi se to a sol ution of
1 g of the product of the aboY{e Step in 45 m of nmethylene chloride cool ed
to -35C. The mixture is allowedNoet8h to anbient tenperature. After
stirnng for 3 h at anbi ent tenpg ife, NI reddIVpn mxture is poured into
wat er at 5C and extraction is cayried outl 20 with ethyl acetate. The
organi ¢ phases are conbi ned, vgshed WINH sqturated NaCl, dried, filtered
and evaporated. A solid is obtafned which i R;taken up in a small anount of
i sopropyl e The 1i 0 tis filtered off. Melting point :
173-177C éﬁee'r@%tRa‘I’ ﬁrﬁa%??d%éﬁoéss&stﬁ%ﬁgh?femlbﬁfoée’t heoretical 48.23 4.55 7.03

16. 09 experinental 48.S3 4.54 7.16 |5. 82 -13 1, 1- Di oxi do- 3, 4-di hydr o- 2H
1, 2-benzot hi azi n-7-yl benzoate The expected product is obtained by

benzoyl at i bnCotlkylaedynibe apidoros! Extzons kese imiherpriseneootamalkgllatihg agem & 30

di chl pronet h Npt I C D ed. jethyl anm ne d a catalytic
arourt. of di e Ko pRSEREATnelk bt PG RO sRR B & et o

m cr oanal ysi balegdd dtbrs, drfdeheretedaadd S9. 39 4. 32 4. 62 10.57 experinental 59. 48
4.38 4.69 10. 67.@&({) :

3- Met hyl - 1, 11Q¥ @SPSWRQH?WPHH@H(XYQf 4- benzot hi adi azi n-7-yl benzoate
Step A : 7-Methoxy-3-nethyl-3gpr4-di hydro-2H 1, 2, 4-benzothiadiazine | , |
-di oxi de 829 ~1 of acetal dehyc]ilel Qe

2- am no- 5- met hoxy benzenesul pho de i nNW® nl (X¥V)anhydrous et hanol. The
reaction mxture becones 15 honkg US}‘%{ is heated at reflux for 30
mn.. The ethanol is evaporat eRl/ol i NNvacyo. The solid is taken up in
ether and filtered off. The solid is tgken B in 40 nl of ethanol, refluxed
for 15 min. and allowed to return to anti ent tenperature. The expected
product i svheptimRheB2aR1 and R'i areraadefimed Haedinbefgrepoi nt : 208-218 C 20 St_~ B :
3-Methyl -3, 4-di hydro-2H 1, 2, 4-benzothiadiazin-7-of | , | -dioxide 1.76
m of BBr3 is added dropwi se to a suspension of 1.70 g of the product of

t he ﬂbOVE‘-St%c&ﬂis@@ir{ﬂhe?esgﬁew&ﬁ@ﬁleﬁ Qb1 i @Qeked to -65 C. The reaction
m xture is stirred for 45 mn. at -65C and then the tenperature is allowed
to return to anbi ent tenperature. Aft,/@r 3 h at anbient tenperature, the

m xture is poured onto ice. Wiengrtherice hagxvg) ted, 25 the aqueous phase
is extracted with ethyl acetate. tThe \ﬁrgani ¢ phases are conbi ned,

wherein R; is as defined for formula (I),

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

the group R'| and the group R';, when it represents a linear or branched (C1-Ce)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) :

H
O SQZ
)Nf (1/b)
R"z w’ R3
R

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

halogen atom or a hydroxy group,



- 14 washed and dried. The expected product is purified by chromatography
on silica using a 98/ 2 nethylene chloride / nethanol system as el uant.
Melting point : 210-212 C St _~ G : 3-Methyl-1, 1-di oxi do-3, 4-dihydro-2H1 ,
-2, 4-benzot hi adi azi n-7-vl benzoate 5 The expected product is obtained by
benzoyl ati on of the product descri bed ir’l Step B with benzoic acid chloride
i n dichloronmethane in the presence of I. Q'eq. of triethylam ne and a
catal yti c amount of di methyl am nopyridine. Melting point : 209-211 C
El enent al the diydeensil Pisetiont or MinetidhsSof dirhetompdund Gof5Brsulh3(Ib) 8e,| i@.dedired,
experi rrentc%l Srge' §6 4.43 8,33 10.25 4- Met hyl - 3, 4-di hydr o- 2H
1, 2, 4- benFOPHIKYi 1 SPHESPORGING estetsi oxi de Ste, ~A :

7- Met hoxy-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de 15 A suspension of 3.0 g of

2- am no- 5- met hoxy- benzenesul phonam de is stirred for 1 night at 80C in the

presence oYhigh gampousd of dermute (itnend ytdcorbdpondidg estars, ®hizh cohstirfite the totality

triethylam { tol uene. The toluene is evaporated off in vacuo.
p "Orife 50%6{1202183%%10 f{oﬁnﬁgg;@

The residué ist I and the precipitate is filtered off.

Mel ting pairépurifiedd FneddssarsOacobinSio a conventional purification techni i

7- Met hoxy- 4- net hyl - 4H 1, 2?4- benzoéta_thi adi azine 0o 1o oxi 08% 2B o0 he
product oBERATHEd inte theeisamstee aosdingrte addovkntiooalt separatipn plechriique, ahd age

suspensi o f f. - cont.aini,.ng 57 of 60 % NaH in mneral ojl.

S P 2oBlarle MBS0 i R0 VB SR R 5 oo
ul of ioddasthane are then added dropw se thereto. Stirring is continued
for 1 h and the reaction mxture is 25 precipitated by adding water. The
precipitate is filtered off and rinsed with water and then with ether to

yi el ¢y t he A LAk -.209C Step .C : ..

7- NE?O hoxy-%gn{gﬁlgﬁlpl-l 3;,&94- |1?10yt8rp2)13‘!l %&é\%%htﬁéaé?orgﬁgﬁozngtcéﬁi |SI§11§ ap ﬁ%tl‘f)e 1,ngﬁed1ent

- di oxi de 2. d@nppunfl sfo firomilzb 6k okiyld rdnd eoramera dpgdpiiste aAnéys PEREIXY eRfipidn37 9
of the product of the above Step in .40 ml of ethanol. The m xture gradually
becones hm%g}b%s}’. Apaceptien r“ég’%}'t‘qsg’r?nét acgpIshingh tto  WpvaRtigne these may be he
m xture i $p i | Al t ] 1 N
ren The ichfigh&rulofe Sihebfafly WO, SEANGLLRHIC RS L Pt (hER SRt |
filtered ghicutaviebus)ngr yesahtadmifizBati®t Gabletsp oD dragbedetublingBal thbtbitd)yghlameH 1,
2, 4T§3enz%£0‘psi edi g)zien- 7-of 1. |. -dioxide. 10 79.(;2e mTEI of. boron tri brom de
are added rBE\RA G5 SURPRERES: STeaRln PITRENS Srgabgels.Haiepiablerrerastionsned

i n the abdviekdbl€fuspensidi, étk. .of di chl or onmet hane mai ntai ned at -60C under
nitrogen. The tenperature is maintained for one hour and then the whole
returns to ambient tenperature and is stirred overnight. After cooling the

reacti on myxt i I h, 100,..m _of water a added and. the bjphasic
syst elm i sq]gtéidlrd%%gll{\%fzgg%ﬁgfig%)&%%ccfgdl%gopéﬁsqa&) e?ﬂ‘iﬁ?b?f"?%ﬁ'yn%fgth? ghslof‘ie?’er eij.
The sol i dtlehtdaiinsttation washmd thé dde andivesightwifthe RitBeY TR Hoddkt efheey fr8di @30 t he

expect ed %(?duct. MeltinE point : 168-172C Elenmental mcroanalysis CHN S
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 1,1-dioxide



20. % theoretical 44.85 4.70 13.08 14.97 experinmental 4S.10 4.83 12.64 14.77
4- Met hyl -1, 1- di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl benzoate The
expect ed product is obtained by benzoyl ation of the conpound of Exanple 4
"with 25 benzoic acid chloride in dichloronethane in the presence of 1.5 eq.
of triethylamne and a catal ytic anount gf di met hyl am nopyri di ne. - 16
Melting point : 199-201 C Elenental m cridanal ysis C theoretical S6.5S9 5 %
experinental 56.71 HN S 4.43 8.80 10, 07 4.37 8.S6 10.03 ~~ :

4- Et hyl - 3,Memd hpeMethoxy-2-(2-oropreprlby |2-baicaaihivz3l- 2 H)-obe dj lodiodide The expect ed
product is obtained according to the procedure described in Exanple 4

repl aci ng i odonmet hane with iodoethane in Step B. Melting point : 214-218 C
10 El ementzh b &F i ; BT i : 3619 .

experimental 47. qug@dggﬁﬁ?’lg%bbl(%l %Oalh N%E@hl_lﬁhl%@ol% O aré iled e S

4- Et hyl - 1,ppriginsxtocto s@pansidrnpfl 73 -1agl of,@Y4 Nadh aotrineali ait iim-17 w1 dffanhedooat e
The expectgd product .S t ai.ned enzoyl ati.on of the cqnpound of Exanple
6 with ben(fz?r(lﬁlle y 8?@%‘9?‘6&#?@?‘??%&%&56’?‘%& R {eMRgRAULS, edRpeiogmixtuge o
of trj et hyeasthée hamdgéhesad ahitia bdrRt iyl A el idd N9
point : 148-1 S2 C 25 El ement al T ChiHoaclr! ) BRI T rllidy)
4.8S 8. 43 mixpue isdiratadrab A @1C Br 39min, . dnisgilRived t Feturn to ambient temperature, and

3- Cycl ohe - -.dj ro- 2 4- henzot hi adi azj n-7-of 1,.1-.di oxi 25 The
et e e b B Fedblded bV Al ENAR o A PR e Pha i HESEA lF afised)y
repl aci ng savehlaimahyidewhier, Gyetich e affond akidehyagubn Step A Melting
noii:t : 268-273 C -17 Elenental mcroanalysis CH N S theoretical SS. 30

6. 43 9. 92 Melting paing o 1834814 54.81 6.38 9.44 11.12 5 EXAVPLE 9 :
3- Cycl ohexyl -1, 1- di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl benzoat e
The expected product is obtained by benzoylation of the conmpound of Exanple

8 Wi th berdzayi B : dedcdnyt-Ttmeth e - 2R 1(0-bérzommanrni-hang, Iidiotile presence of 1.5 eq.
of triethylam ne and a catalytic anount of dinethylam nopyridine. 10
Melting point : 214-218 C Elenmental mcroanalysis CH N S theoretical 62.16

_?_ HE4 P7- 25 B %ﬁg&?} Efl‘z bc{zﬁl\ll?/{llf %ﬂlﬂ}agg\l}a@in%tﬁa%o? iOptefarbd b;’%l&%ﬁ%ﬁm Q%f%hiuﬁlTHDYOF

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

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



Study of the excitatory fluxes induced by AMPA in Xenopus oocytes a -

Met hod nRNAs are prepared from cerebral cortex of male Wstar rat by the
guani di ni um t hi ocyanat e/ phenol / chl or of orm nmet hod. The pol y- (A+) nRNAs are
"isolated by 20 chronmat ography on oligo-dT cellulose and injected in an
anount of SO ng per oocyte. The oocytes are left to incubate for 2 to 3
days at 18C to all ow expression of the 'rlgceptors and are then stored at
from8 to 10C. El ectrophysiological recording is carried out in a

Pl exi gl assStem&nieMettoxi2ohwidOdroed 124 Q-benzoRziredionen (13diokidp. Zool ., 1973,
184, 321-334) by the 2-electrode "voltage-clanp" 25 nmethod, a 3rd el ectrode
being placed in the bath to serve as reference. Al the conpounds are

admi ni st er gdolitian bHE63 | ' | ' nd8
nmeasured at the end of @?gﬁ%@%ﬂ%g%ﬂ&;ﬁg?ﬂ@ﬂlsﬁl ?%? .&‘ﬁﬁﬁiwfsgﬁé%t §réotl alé&
concent r atibom! of 3WAHE! Wstifed atrafluxdompd umiol. Thedietithnot Beevaporaed tof i vasud hat
doubl es (E or. quintuples (E .the intensity of the current induced by
AMPA al onea?(jé?l? Bq‘l‘?g“m@asgés 8’8@%@%‘3 ?t?lﬁr : %F@%%Hnﬂ%p@sqh%d%%@dmdo‘wﬂﬂ he

i nventi on pehantladd & olRWY, ARt dnal Ltat : cts :of @MD and
their activity is very clneg;?:&?n?gpdgrai %V%p%ﬂgﬁ?lﬁgﬁbg?ﬁﬂ%mﬁg%%r{éﬁlgglsc nﬁ@tlmds.
The conpouatiter@nd thessopt és fltdred offespeci al |y, an EC2X of 11.9 ~M and a ECSX of

49.3 pM R Rl CEU1t'I(fﬁ 1 OSI TI ON Formul ation for the preparation of |000
tablets e SirfAg se of 100 ng conpound of Exanple
L e e

100 ¢ hydroxyErop | cellul ose
Step E : 7-Methoxy-3,4-dihydro-2H-1,2-benzothiazine 1,1-dioxide

.......... residue is chromatographed.on-silica; using a 95/5- methylene chloride/ethyl acetate system - - - -
.................................. 30 -19 CLAIMS 1- Conpounds of

formul a (13 epient o yield thesexpectedprodugher ein 5 R~ represents a hydroxy group
or a RCO Gy.#&lt int R444- ents a hydrogen atom a hal ogen atom a hydroxy
[ 1g29mt gR?gﬁ g,%‘%s

group or R, which may be identical or different,
represent a linear or branched (Cl-C6)al kyl group optionally substituted by

an aryl group,. . inear nched (CZ- C6)al kenyl group optionally

subst] tutéﬁégg@' g#'ép‘y?mg?%ﬁ’gﬂ’zpﬁﬂ%&fgﬁ’ﬁdr@FP&’H'%d (C~-C6) perhal oal kyl 1 o
group, a (C3-C~)cycloal kyl group, an adamantyl group, an aryl group or a
het eroaryl group, R3 represents a hydrogen atom a |linear or branched

( C~- C6) al K1 mt eflgp1Mrsotutio@df BBr; pymwtthgleky thigrideime addedegropwzatsa solibRT
group or alng [SIF{ the p%(?uucP 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
isopropyl 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 7.16  15.82




15 R4 represents a hydrogen atomor a linear or branched (C, -C6)al kyl
group, RS represents a hydrogen atom or a hal ogen atom their isoners and
their addition salts with a pharnaceutically acceptable acid or base, it
"bei ng understood that R, represents an RCO-O group when it is located in
the 5 position of the conpound 20 of formula (1), "aryl group"” is
understood to nean an aronatic nnnocycrﬂ ‘group, or a bicyclic group in
whi ch at | east one of the rings is aromatic, optionally substituted by one
or nore identical or different groups: halogen, |inear or branched

(Cl-%)al%m. ranche Cl- Cg) h xy, |inear, qr branched (C
i - C8) perh : 1ﬁieii$° °&~‘gﬂﬁ}¥é&g§§? ég'?“é&? ?ﬂ%ﬂb‘ﬁl%m‘e hydr oxy,
cyano, nitro, amno (optionally substituted by one or nore |linear or

branched (C~-C6)al kyl groups), am nosul phonyl (optionally substituted by
one or nor Bhg pxnegied arodiica nt hb@ined-bydsnabigtion pb thss yorpoysk exfyEx syt ilowih | y

-20 substi d b . 0. i denti cal diff - hal.
[ near or tzicigy GRS EipIRTrorRhand it R el el R RniBaRRY P
hydroxy orcatdlfiedme@int bf ainedtiedath@opyi@inel koxy), "heteroaryl group" is

understood to nmean an aromatic nonocyclic group, or a bicyclic 5 group in
whi chiat | MaktingpeintsflS3HS6¥¢ngs i s aromatic, containing one, two or three

i denti cal g[em%j {’ﬁg"g’%’ pﬁgig;r,o atons sel ected fromnitrogen,. oxygen and
sul phur, Uted by one or nore identical or different
groups: hal ogen, linear @r bragpched ¥ C~-C8)al kyl, l|inear or branched

(C1-Co) al kOX?/, | i near or_branched (C, -C6)perhal oal kyl, |inear or branched
( C~- 08) per hdlepaeticely, hydridxy 4Byand:62ni t 46571 o anino (optional ly

substi tut eg} é}re,?,ggnw Mfgesd | NERY Oly dor angped (G v-C6) al kyl groups) or

am nosul phony opttonalTy substituted by one or nore linear or branched
(C--C6) alkyl groups). 2- Conpounds of fornula (l) according to claim1l

characteri at represents. a AR5 group..t 5 3- Conpounds of
formiPa (|M@'@d‘@ﬁ%ﬁﬁ?"& ?vg'cpzl‘gﬂi"g’égﬁrlnz’ﬂ??&?z%h ZAndrfls NR4. 4-
Conpounds of fornmul a fehkestecording to any one of clains 1 to 3

characterised in that the group R~ is located in the 7 position of the
conmpound of forrmula (I). S Conpounds of forrmula (I) according to any one

Compounds B2AeriIPRoBEy TeBar oAb eE- Yy Lieso o deties 1 Idoal” U0 20
characterised in that R~ represents a RCO O group. 7- Conpounds of fornula

(I') according to any one of clainms 1 to 6 characterised in that RZ
829" ul 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 BBr; 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,



‘represents a hydrogen atom 8- Conpound of formula (1) according to claim1
which is 1, 1-divxido-3, 4-di hydro-2H 25 1, 2-benzot hi azi n-7-yl benzoat e.

-21 9- Process for the preparation of conpounds of formula (1) wherein A
"represents a CR ~R, group is characterised in that there is used as
starting material a compound of formula (lI1) R SO \NH (Il) , R \\ z O
R, represents a |linear or branched (CI- al koxy group, 5 R z represents a
hydrogen atom  a hal ogen atomor a |inear or branched (C, -C6)al koxy group,
whi ch is sVbjhed ped drigdt Fee exnerisd ropdushisopwraliast oy ehromatogeaphy esesiben wfinga

mneral b | h et r ' medi um t.o yield the conpound of fornula
(rrr)y rR @2 k{%{kﬁﬁ}?cﬂ@@@%@@gl %ge%?%elwrﬁ. and Rz are as defined .
her ei nbef QWfeltingtpo@r :i2401Rjecect ed to rearrangenent in basic mediumto yield

the conpound of fornula (1V) Rt SOz NH (1~, R z _ HO O wherein R 1 and
R z are as defined hereinbefore, 15 which is deacetyl ated by heating at

' ' LNt h . f f | ene gl ycol
and & cat AP Ee A A BB SR b T te Bempound. of
formula (V) Ra SOz NH (V) R OO U wherein R, and Rz are as defined

[ f 20 which is, subjected to hydrolysis in acid nediumto yield
P ﬁ:ael:gggoﬁh%’ Fpested ﬁ{ﬂdact( imo&)zgined_bngenzoylz{tion oy the product described in Step B with

benzoic acid chloride in dichloromethane in the presence of 1.5 eq. of triethylamine and a
catalytic amount of dimethylaminopyridine.
Melting point : 209-211 °C
Elemental microanalysis :
10 C H N S
% theoretical 56.59 4.43 8.80 10.07
% experimental  56.56 443 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, to 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 pl 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.



‘Rn SO, ' ~ NH( Vla ), R 2 Owherein R~ and Rz are as defined

her ei nbefore, of which, optionally, when R3 is other than a hydrogen atom
the nitrogen atomis protected by a protecting group, and which then, after
"treatnent with a strong base, is treated with a 5 conpound of formula

R 3-P, wherein R 3 represents a linear ofs branched (C1-C6)al kyl group or a
(C3-C~)cycl oal kyl group and P represents a | eaving group, to yield, after
deprotection of the nitro(%gn atom the conpound of fornula (Vfa) Rn SO

| NH (W' aeltingpoint : 052M°Co wherein Ri, Rz and R 3 are as defined
her ei nbef ore, which conpound of fornmula (Vla) or (Vfa), represented by
formula (M) R~ SO -' | NHR-z ~ ~ _Rs Owherein R~ and R 2 have the
same meani Svgp &hd7-Rerhcy Asmebii-3)edibyalo-LOr Nlsebdnkdthiddfizie I-1-Giokier Subj ected
to catalytic reduction to yield the conpound of forrmula (VII) R~-i SOZ NH (
R ~~~R 2 3 wherein R~, RZ and R3 are as defined hereinbefore, - or

: ted j Lan, of ydr i de. an hy.dr 0x roup,, of
fhe resul t | ng Soanmaur boldtaRis tfadted To REEMIECRA AT D Wibe Raddprtmes,,
appr opr i at @ove-St&8 in rdfame mfﬁhmyu "eugi mih%re: gfaalgersg bedorh@r ﬁ%i‘ié?geﬁlg%lisl ARy~
Sz NH( R2 ~ ~ R 5 erejn ~ Rz an are as I _
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(VIb) Rt isGiteild .2 ~ ~ ~R8 R~ 4 OH
Melting point : 126-128°C

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 Ay

20 % theoretical 44.85 4.70  13.08 14.97
% experimental 45.10 4.83 12.64 14.77

EXAMPLE 3 : 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 dichloromethane in the presence of 1.5 eq. of triethylamine and a

catalytic amount of dimethylaminopyridine.



‘wherein R 1, Rz, R3 and R4 are as defined hereinbefore, 1o which conpound

of formula (VIb) - is either subj ected to catalytic reduction to yield the
conmpound of forrmula (IX) Rn SOZ NH (p Rfz ~~ Rs R 4 wherein R,, Rz, R3
‘and R 4 are as defined hereinbefore, - or the hydroxy group of which is

converted to a hal ogen atom by the acti q%nof an 15 appropriate reagent, to
yield the corrpound of formula (X) -24 "l NH( Rz ~~ RaR4R
5 wherein R | R3 and R 4 are as defined hereinbefore and R S

representsﬂﬁL’lﬂ&lﬂﬁgE 13?'891‘ °€he group R ~ and the group R Z, when it
represent sElg;F! %&?%ag%!;igﬁpched (C ~ -06) al koxy group, of whi ch conpounds
of formul e converted to hydroxy groups 5 to yield the
conmpound of formula (I/a() a [Iﬁrtl cw ar cgse of the conpounds of formula

(1) HOSQZ ' | NH (v a), RA~R s s wherein R3, R4 and RS are as
def| ned f o thexretineh (1) 5&#(? R4Z3r epﬂe@ent 40.87hydr ogen atom a hal ogen atom

or ydr he r oXYe o Ungtd.on unctions of which conpound of
forrm a (% Yp{{%pﬂmé désg?&?ed)a'?ffo goslr'?ver ggto correspondi ng esters, which

conpound of for mula (1/a) and |ts correspondl ng esters, which constitute

t he total im&@ﬁ&? d for ( are purified, if necessary,
accor di ng %313 ‘1533 yflr‘b'é ’4r'é‘%!ﬁﬁ¥bd%@az'ar7e°bbi'ldéﬁﬁ¢¢ y 15
separated into the isonmers according fo a conventional separation technique
and are converted, if desired, into their addition salts with a

phar maceutThea¢ipgctad qepdublis ozbtfiimbdoaccbaﬁmg td Ghe Prameédrrs descriiddeinpEeqmaplatd on
resents an NR4 group is

f f
gha(r:gg}tjglrjl @%lp%logﬂme@ﬂé%th ‘g‘?%&é‘& é?gﬁtl ng material a compound of

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

C H N A
% 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 4.85 843  9.65
% experimental  57.87 4.94 @ 8.21 9.67

EXAMPLE 8 : 3-Cyclohexyl-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol 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



20 formula (XI) Rt SOZNH2 (~, R~ ~ -NHZ 2 wherein - 25 R ~ represents a
|l i near or branched (C--C6)al koxy group, R z represents a hydrogen atom a
hal ogen atom or a linear or branched (C, -C~)al koxy group, which is cyclised
"5 - either in the presence of an amdine of forrmula (XII) NH ( NHz wherein
R3 is as defined for formula (1), to vyi el t he conmpound of formula (XII1)
Ri SOz ~ N(~), NH- z R 10 wherein R i} z and R3 are as defined

her ei nbefore, which is either reduced with a netallic hydride to yield the
conpound oflamgmiql\nicroarglysisd SOz NH NH~ z R 15 wherein R ~, R 2 and R3 are
as defined hereinbefore, ~or al gyl ateg by the action of a strong base in the
presence of an al kyl ating agent R 4X'wheréin R 4 represents a |linear or

branched (@ dieoeticdly! gr$31p0 angl4X reppesentrs3g@ hal ogen atom and then
reduced 20 to yield the conpound of fornula (XV) -26 Rn SOz NH (X~, R N

Z R a R3 whep@erimantal R $4.8R 638 R %44re HslZefined herei nbefore, - or
cyclised in the presence of an al dehyde of fornmula (Xvl) Oi R3 C( H
5 EXAMPLE 9: 3-Cyclohexyl-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzothiadiazin-7-yl

benzoate

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 5.84 705 827

15 PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

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/chioroform 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
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wherein :

5 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
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 (C3-Cy)cycloalkyl group, an adamantyl group, an aryl group or a heteroaryl
group,

R3 represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a (C3-C)-
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,

Rjs 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 :

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

20 of formula (I), |

¢ "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;-C¢)perhaloalkyl, linear or branched

25 (Ci-Ce)perhaloalkoxy, hydroxy, cyano, nitro, amino (optionally substituted by one or
more linear or branched (C;-Ce)alkyl groups), aminosulphonyl (optionally substituted

by one or more linear or branched (C;-Ce)alkyl groups) or phenyl (optionally
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15 3- Compounds of formula (I) according to claim 1 characterised in that A represents NR4.

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 ().

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,

represents 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.
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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 SQ,
N
NH V),
R/
Qo 0
J

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

20 which is subjected to hydrolysis in acid medium to yield the compound of formula (VIa) :
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, 29409600 () - 10%08 BBBBB BCvT
10@ 10%5&)f(v9h1¢hl©pﬁ@&fll(y) wighOBS & dther Yeh(H Kydrogen atom, the n1trogen atom is protected
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10 wherein R';, R"; and R'; are as defined hereinbefore,

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

R', SQ,
~
NH  (vD,

R' 3 R3
O

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

b

is:

15 - either subjected to catalytic reduction to yield the compound of formula (VII) :
R, SO, |
N\
I, o
R'J 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
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5
wherein R'|, R", and R; 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';

represents a linear or branched (C,-Cg)alkyl group,
to yield the compound of formula (VIb) :

(VIb),

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

10 which compound of formula (VIb) :
- is either subjected to catalytic reduction to yield the compound of formula (IX) :

R, SQ,
N
NH (IX),

R'2 R3
R’ 4

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) :



10%<<& ()-, 10%& ()-#]Y]11*_|[<PE: 1 a)4%0% ()-

a) 4%0%& ()-&B"10%& ()-1 @! 10%<& ()-! ! 10%hh& () -
4%0% & ()-S.Y _*FGHI NzmS4 110%& ()-10(10(10(- B ‘
74940% & () - G 749%40%<& ()-G 94' 1 10% <- <& ()- a)4%0% & ()-Nf " aabb|[:  S4
1 YOUO0% ()- YRM0%& ()- TG 10% ()-LL@L10%& ()- !#10%}p}& ()-

#109%Mh& () - bf bbbccde| 28 S4 11 33394.0%& (- m F&FYA0%& ()-Y | FRFYA0%& ()-Y

| F&FYA0909& ()-Y Yi#z#10%& ()-  YHAO0Y%E ()- e] eeeeeeff > 11 F 9%40% ()-

| S810955& ()-F109%6& ()- 10 10 R43Y-3" 1088, () - 333%40%& () - nf}ggg>h ii"<_>
11130110% 1 1& ()-!10!10% - & () - 1% ! 00/51:6@() m' 1096& () - F

%409%5& ()- ijjjjjj kkuVa 11D 109 - 9109%& ()\M10%& () - @0%& ()- 10--
10-- 10--10'10%-& ()-K k(k[kklﬁ( VINFDNS 5

10%<& () - Y310%& () -t 10%& () - I 109&;, |l MmwmmbCuv4 11D &
10%<& ()-$10%<& () - SH10%& ()- @ G 10% (R'f s39%0%& () -
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10<f: 109%<& ff8 10%& ()-64%0%& ()-f,5 10%& ()-y3 10%& ()-f1
O 1
10%<& () - GHH%qu.l%qﬁll an Vﬁe group R", when it represents a linear or branched (C;-Cg)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 (1) :

wherein Rj, R4 and R; are as defined for formula (1) 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 (I),

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 :
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- either in the presence of an amidine of formula (XII) :

Rr/< (X,
NH,

wherein :

R; 1s as defined for formula (I),

to yield the compound of formula (XIII) :
R!

1 SO2
N\
' NH/\
R ] R,

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

10

which is :
¢ cither reduced with a metallic hydride

to yield the compound of formula (XIV) :
RI

1
NH (XIV),
L

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

15

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

20 to yield the compound of formula (XV) :
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R— C (XVD,
H
5 wherein R; 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 (C;-Cg)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 (D :

N 2
)N\H (1/b)
R" N R

10 4
wherein R; and Ry 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) are, if desired,

converted to corresponding esters,

15
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
20 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
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