;e3de. (()L++P*. 6. T.b NEW BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COVPOUNDS, A
PROCESS FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPCSI TI ONS CONTAI NI NG
THEM The present invention relates to new benzot hi azi ne and Nl‘mmmm“ﬂl|M|m”|||
benzot hi adi azi ne conmpounds, to a 5 process for their preparatio
pharmaceutical conpositions containing thgm It is now recognised tfigiso
excitatory am no acids and, nore especially, glutamate, play a crucial role

in the physi ol o\ NG n Q jcity and in the mechani sns
under|ying | ear %?%gb g%d mﬁoﬁﬁéﬁggtﬁggk%g%ﬁmlﬁ INE COMRQUNBSW
clearly that a deficiency APROCESSHORFHENEPREPARIFIHN ON i s cl osely
associated with t@\@ﬁ/ nent. 10 of Al zheinmer's di sease (Neuroscience and
Bi obehavi oral ref HARMA CEHTICALYGOMPOSETEANS iGONTATMING DEEM 1992,

39, 517-545). Moreover, nunerous studies over recent years have
denonstrated the exi stence of excitatory am no acid receptor sub-types and

thei r funct Temptesinimvreation oelste dbh@e bdlotNNEARO HREIFB 6 R L6
15-31) 5 | tors, the AVPA i ine'hfpoufics, to a

ng thase rece

("a- am no- %‘ﬁg%? g%}ﬁgf H@PWPBM“P Wﬁn@eph%F@tnpcsiii@isdib)ltairﬁn@mbm appears
to be the receptor nost inplicated in the phenonena of physi ol ogical
neur onal e(y}ci,t ability and especially in those phenonena inplicated in the
processes of B rEenised thatgxcitatarypdneinol aeatsnindg mvad e§REAT NP, i
associ at ed g4 A t LSRRG in.the binding of AMPAto its receptor i nt he

. 1 e 1 al : . L.
hi ppocanpus, one glnf rp S Pl 2’609@?@?&%é‘elé@@élnlﬂia%tlmtb’cﬁmn&lcmlgamhanlsaﬂs
pr@cesses. uddeilyiag |lyarningodndopieo *F8 ta have ver
r&nt |y bgﬁl descri bedgas nodul g’??ﬁgﬁ’ﬁgﬁt&@@%ﬁ&ﬁpﬂ‘égmgb%‘%ﬁfea#g tﬁqt a
neuronal céFPSICRIGHY Hafametergisurentdizansmissipn it 01B2ely 38socikiddOw kR 9K develbphiafit

literagure,gfcy : mde struc ,ebfgiav,e been descri bed as having
that sane r?echléﬂg?l?%qgf(ﬂg%a?‘sgﬁ%gwamggcei ﬁfgﬁﬁw ajNREAd i revisawst dOARNE6, (SPAapse,
1993, 15, F26eres i8NBhrobislopRud2,BY, 3-544) particular, is the nost active of

t hose new pharnmacol ogi cal agents. -2 ffacilitatory action on AVPA fl ux
and patent application WD 99/42456 describes, inter alia, a nunber of

benzot hi adizggre C S . tors of AMPA receptors. In addition to
bei ng new, th_te&%é’nglot gﬁ'}gi %tg&lggnn%hﬁrg%e oF A hgaYhelemopieated (the texistece t ¢l
present i n¢¥eitatary aoinpr acd nmgéeptarx fibbiybeo Bad TR&P! fogl L Vikties i -
respect of NAe‘NE)A fl ux g} thfﬁ are cl earyFy superi orfg?dgﬁ)?hloggéﬂgw%e&g@ﬁ%%ﬂnds
of sinilar SERRENASOR8Ecl9%Bed 13 bhe prior art. They are useful as AMVPA
nodul ators in the treatnment or prevention of menocognitive disorders
associated with age, with anxi ety or depressive syndrones, wi th progressive
ne ;J L ogener Amopg tHosermeasorsyihe AMPANE h@xﬁih&-ﬂiﬁﬁ&%ﬁs-ni’@tﬁﬁ-ﬂs&ﬁzﬁle%réﬁgﬁi% :

Wi

acid") receptor appears to be the receptor most implicated in the phenomena of
. physiological neuronal excitability and especially in those phenomena implicated in the
processes of memorisation. For example, learning has been shown to be associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the cerebral
20 regions essential to mnemocognitive processes. Similarly, nootropic agents, such as
aniracetam, have very recently been described as modulating positively the AMPA

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

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-

25 329). Compound BA 74, in particular, is the most active of those new pharmacological
agents,

LT

.GOOO() 1*



Huntington's chorea, wth schizophrenia, with sequel ae of acute

neur odegenerati ve 1o di seases, with sequel ae of ischaem a and wth sequel ae
of epilepsy. The present invention relates nore specifically to conpounds
of formula (I) R~ ~~~i ~ ~ S~-N~H (1) R2 A Ra wherein R represents a
hydroxy group or a RCO-O group, 15 RZ represents a hydrogen atom a

hal ogen atom a hydroxy group or a RCO O group, R R, which nmay be

i dentical o j { e ng a |inear or branc 1- C6) al kyl grou

opt 1 ona 1y et b, ffmy G AR b st 35l RrnlsaROns AV sotiatag descries, frer -

( CZ- C6) al kemyjd, agrumber oPbdnaddiddyazsiétsid fouh®ths R0 RitatYs Y Wpﬂgeceﬁtdrg.near or
y

branched (C i-C6) per hal oal kyl group, a (C3-C~)cycl oal k group, an
adamantyl group, an aryl group or a heteroaryl 20 group, R3 represents a

hydr ogen at A 3 r h .CL- C6) al kyl. grou r a,(C3-C7)

cycl oal kyl gl%dgg}ddAﬂare%%nrggéee&r?ﬁtggg)erg%ﬁgzlﬁ?8 PY déﬁo ggl?eoi}&g%mﬁébp%@ém s
a hydrogen pesmmt arveation sueprisinglyxaibetstrhieol Sgidar lakiritild PURsped® o RRMPA flux .
represents hxdr?gen atomor a halogen atom to their isoners and to tuﬁelr
addi ti on safflsari ey sReromioethope af ay eernayndh PE siandlad stuctpeesdesciibedoii the

under st ood t t r en.it is |located i

the 5 posi tlisrg% o ;l" ﬁ%ﬁiaéipqggﬁlgedgf orj?‘rﬁl%ghl%f)o,gs ?Iyﬂg%reaapgq}por iPLEYSRE? Alood
to mean an mnemedogoitivedioyders associaep withraga, Witk yotibly ogidepiRsdive Whdedmat witgast
one of the rings.is aromatic, optional lg substituted by one or nore s

i denti cal o‘?ro%ﬁ%fsr“éer Retrogrnsiabve disspssgetith |Alzkeimersy diseasacith Rick's diseasal with,

| i gear or Mawissed's( o ; b o]y d ¢C -C6)perhal oal kyl ,

| i @@ar or br,ang%ed_ (C~-%§ %ﬁ)a%%lé{)l%gg%?’ ﬁ{}t F OX ,ﬁgyaorglo?cun%?tlggfotaggﬁ%ﬁa%%e
(opt i dhal | yispapest withseahelng ofisehasmiamné wiihrsequelar ofepiiasdyed (C ~- C6) al kyl
groups), am nosul phonyl (optionally substituted by one or nore |inear or
branched (C 1-C6)al kyl groups) or phenyl (optionally o substituted by one
or nore i defHei predentinveétitiohatRids ntr i ' r@pched (C

1- C6) al kyl , Iipr?ear or branched (ng@%g;l%g#ﬁ%?%}g?idfpsgﬁgoglﬁ%%y&& | i near or
branched (C ~-C6)al koxy), "hetggoaryl Q;gg@p" is understood to nmean an
aromati ¢ nonocyclic group, or a Dyey I'S\(ﬁpﬂp in which at | east one of the
rings is aromatic, containing ong b or Yhree 15 identical or different
hetero atons selected fromnitrodge Rxygeln and syliphur, optionally
substituted by one or nore iden&i or Adi f‘gler ent groups: hal ogen, |inear
or branched (C1-C6)al kyl, linear2or branched?(C~-C6)al koxy, |inear or
branched ( ®herdd8) per hal oal kyl, |inear or branched (C 1-C6)per hal oal koxy,
hydr oxy, cyano, nitro, am no gopti onal IES substituted by one or nore |inear
or branched™( @R@Ségssgﬂ}y?drma'rg{ P 9r 2BCH-Oagioypsul phonyl ~ (optional |y

subst i ut eR,bYeERnRra HAESEehiaffiA Moé%%ﬂﬁ&%%ﬁ%iy%%up or a R'CO-O- group,
R, R', which may be identical or different, represent a linear or branched (Cy-Ceg)alkyl
. group optionally substituted by an aryl group, a linear or branched (C2-Cg)alkenyl
group optionally substituted by an aryl group, a linear or branched (Ci-Cg)perhaloalkyl

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

20 group,
R; represents a hydrogen atom, a linear or branched (C1-Ce)alkyl group or a (C;-Cy)-
cycloalkyl group,
A represents a CR4R;s group or an NR; group,
R4 represents a hydrogen atom or a linear or branched (Ci-Ce)alkyl group,

25 Rs represents a hydrogen atom or a halogen atom,

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

it being understood that :



. Among the pharmaceutically acceptable acids there nay be
ﬁLE?!ogég?pa}thout ?nplyigg any limtation, hydrochloric acid, hydrobrpglc
acid, sulphuric acid, phosphonic acid, acetic acid, trifluoroacetic ac!d,
lactic acid, pyruvic acid, malonic acid, succinic acid, 25 glu;arlc_SC| :
fumaric acid, tartaric acid, malefic acidy_citric acid, ascorbic aci 3
met hane sul phonic acid, canphoric acid, etc.. Among the pharmaceutically

her rrentlond wi t hout lying any limtation,
ggleg?nam/grgi%d%g 5o §S%B%%Bﬁ§)d’r%%‘m whey %tlléﬂwteérwn& ¥tp981twb@f yheagrimpmund
etc. -4 Pref&fnham(a)ryl groups are optlonally substituted phenyl,
napht hyl and tetrahydronapht hyl groups. Preferred heteroaryl groups are

optional |y $ubayi grevptispydemiaoito nppn malaydmatidvaemdyclié Brogh, of ﬁbi@?@lﬁ' rl)uﬁmd

| "and furyl ™ groups.
i ndol yl group re es |aII pyridinyl, thieny
The g)r/oug R f‘fsW%r f"‘gﬁ%"é §F‘$ 8@&%%8 gsnistasematic eptionally sbstitwtedcbyrpoeind nafe

formula (1). mam@n curpdﬁ?érérﬁ ﬁ}gserl?a%éé?h IS 8936?31&‘118%'@{‘@5)3&??1@%% R

groups are ar%ré and het eroaryl groups e I'nventionr
n

a halohlkyl Nenelf @F Bshch&d
ARG ﬁ‘zheép@—’nﬁa)dhow, Tap oL betmendd 10 ?léblbﬁf ﬁ(’%‘egr esents a CRARS 10

aroup 1 & char Sa P ERBAROER LSS D478, bishu SHErs(apony meiGra biaone or
group i s charact @ \ sents. a
compound of fmbrr:mlcli@(aé bt brdﬂ;?dfo;&eké)%ﬂé}l Ef-'ouﬁz )r%’“@é’é@ﬁ%@@ (%/t&nélgg ﬁ&effg'lrtﬁd
L;Pﬁgénoét om a‘&? Og‘el P‘hé%‘?reo'ﬂn%F adfc wcﬁe@ (Cﬁﬁa)aﬂq&ygrbﬁpsgr otifphetdli CdptioRally

L I DO IR A e o eth 2

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

20 or aminosulphony! (optionally substituted by one or more linear or branched (C1-Ce)-

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

sulphonic acid, camphoric acid, etc..

Among the pharmaceutically acceptable bases there may be mentioned, without implying

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

etc..



wherein R, and R 2 are as defined hereinbefore, 20 which is subjected to
rearrangenent in basic nmediumto yield the conpound of formula (I1V) -5 K
~ S02 NHR2 H~ O wherein R, and R z are as defined hereinbefore, which is
deacetyl ated by heating at reflux in benzene nediumin the presence of an
excess of ethylene glycol and a catal ytic, anount of p-tol uenesul phonic acid
to yield the 5 conpound of formula (V) R i R wherein R1 and R Z are as

defi ned herngj , ich is.subjected to hydrolysis in acid nmediumto
yield the cpgﬁ%gg‘ﬁngfﬁfgrmsn%ﬁé’p(l% %y tiuadaptienyd, siaphthyh andytesraby dromiphthamhd
R z are as giafpsned herei 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

conmpound o -1P in. R 3,represen a. Jipear or. branched (C
~ g) al kyl fpééfg'ﬁf)wg?tegs a?yésgr& cé%l Qpati%“f}]lly f@bsg_ﬁ%%%aﬁém}ﬁ Ry Hhienyd, fuéﬂfn ng
group, to ynaladlyhindendelgpgroups ah® modd eig?@igll‘yobj’rﬁcﬂﬁﬂa AN aﬁw%;gg nd of

formula (M a) S02 Nhi (M'a), FZ72" Wwherein R~ "3 are
as defined hereinbefore, which compound of formula (Vla) or (VI'a),

repr esent eqhb RTUL 8rdf)f - 67 R~ .NH , R~z ~ ~ ,Rs O wherein
R, and R 2 e g%mel‘lm é%?aﬁegd ‘Eﬁ%e ﬁ%?‘go%éMhéFP‘HBawfdo?ffPHP%%KQ- (1), is
- either subjected to catalytic reduction to yield the conpound of formula

VI | :
( ) The group R; is preferably 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;

10 group is characterised in that there is used as starting material a compound of formula an€:
R',
SQ:
H D,

Rl
(¢)
wherein :

R'| represents a linear or branched (C-Cg)alkoxy group,
. R'; represents a hydrogen atom, a halogen atom or a linear or branched (C1-Ce)alkoxy
15 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 (III) :

R,
SO,

NW/ (1,
R'

2 0 o

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

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



R1S0z NH (VII), R Rs 2 5 wherein RI1 and R Z are as defined

her ei nbefore, - or converted in al cohol by the action of a hydride the
hydroxy group of which is converted to a hal ogen atom by the action of an
appropriate reagent, to yield the conpound of fornmula (MI1l) R-1 S~z NH
(MI1), R2v ~ _Rs Rs to wherein R, angd R 2 are as defined hereinbefore,
R S represents a halogen atom - or subjected to the action of an

or ganomagnesi um conpound R 4 Br wherein R 4 represents a linear or
branched (Cl1-C6)al kyl group, toyeld-8Q conpound of formula (VIb) R-1 SOz

NH (Mb), R, -~_Rs z R~ ~OH erei NIR 1, R'2( d R4 are as defined
her ei nbef or e, whi ch conpound (Mb) -Yis'either subjected to
catal ytic reduction to yield the { formula (I X) R~1 S~2 -' °~ NH
(IX), R2 ~~ _Rs R 4 wherein R R 4 are as defined

herei nbefore, 5 - or the hydroxy g roﬁ ich is converted to a hal ogen
at om by thé’vbféﬁlp&ql%ld%nar&;ﬂﬁldéﬁmdaheéembdg@nt to yield the conpound of

f I ) t, R2 d R4
e o | ned Mo sXokedlatelly Raae o0l in uEirem SRR B Grrprsehceiod g enenss & |
and the gr @tipetRyine vipsoli dnd” QPEABIHAE Sarfourt NeRD-BlueREAMHIED (GH- B} Rk QY
5 compound of formula (V) :
Rl

1 SQ2

NH
V),
°
7

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

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

R’y SO,
N\
NH  (via),
R'/
0
10 wherein R'; and R'; are as defined hereinbefore,

of which, optionally, when Rj is other than a hydrogen atom, the nitrogen atom is protected
‘ by a protecting group, and which then, after treatment with a strong base, is treated with a
compound of formula R';-P,
wherein R'; represents a linear or branched (C1-Ce)alkyl group or a (Cs-Cq)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

N2
NH  (vi'a),
R/ R’
o

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

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



group, of which conmpounds of fornmulae (VII) to (X) are converted to hydroxy
groups to yield the conpound of fornmula (lI/a), a particular case of the
conmpounds of formula (1) HO SONH (I~ a), R . 2 RR4A~R s 5 wherein R4 and RS
are as defined for formula (1) and R'2 represents a hydrogen atom a 15

hal ogen atom or a hydroxy group, the hydrgxy function or functions of which
conpound of formula (l/a) are, if desired; converted to correspondi ng
esters, which conpound of formula (I/a) and its correspondi ng esters, which
constitute the totality 20 of t pousds of fornula (1), are purified,
if necessary, according to a conv al \ Ifléﬂil on techni que, are
optionally g separated into th nmer sjaccor g to a conventi onal
separation technique and are corgg N esired, into their addition
salts with a pharmaceutically accept abI d| aci d3or base. 5 The process for
the preparation of conpounds of formul aQl) wherein A represents an NR4
group is chdreagn®iad®R'i aviehiad sdnkverheani é&ﬁ@; [ r

conmpound of formula (XI) R~~ SQZNH2 ﬁg @%S a%/ﬁ{etdﬁgf Elgdl(:!?ato R,
represents ™' linear or branched (C~- CG) aI koxy group, R 2 represents a
hydrogen atom a hal ogen atomor a linear or branched (C i-0C6)al koxy group,
which is cyclised either in the presence of an amdine of formula (XI'1) NH
R3---~ (Xl I) gither sykfectdda eatalyd reductisn aefitlaare éh thﬂﬂ'&'lf@m(d V\%] viif. yi el d the
conmpound of formula (XII1l1) R-~,SQZ (X111), R~ I—F grel n Ri, R2
and R 3 are as defined herei nf¥igye his elther reduced with a

m‘al lic hydride to yield the cq d o‘fNﬁorrmI(a‘"f)Xl\/) -9

5 R’ Rs

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

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

to yield the compound of formula (VI :

R SO
N2
NH (vin),
R/ R,
10 . R’
. wherein R'y and R'; are as defined hereinbefore, R's represents a halogen atom,

or subjected to the action of an organomagnesium compound R'y MgBr wherein R,

represents a linear or branched (C1-Cg)alkyl group,

to yield the compound of formula (VIb) :

R SO,
N\
NH (VIb),
R/ R R,
s 4 OH

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



R-1 S~z NH (XIV), R~ NHz R 3 wherein R,, R2 and R 3 are as defined
her ei nbefore, or al kylated by the action of a strong base in the presence
of an al kylating agent R 4X wherein R 4 represents a |linear or branched
(C, -C6)al kyl group and X represents a 5 hal ogen atom and then reduced to
yield the conmpound of formula (XV) R—~ S@. ' | NH (XV)~ R Nz R4 Rs
wherein R~ R Z, R3 and R 4 are as defined hereinbefore, - or cyclised in

the presengg mula (XVI) OR3 C (XVI)~ io wherein R3 is
as defined fé@i?@l&ﬁbg%? (gﬁ’“g(‘;‘% d the conpound of formula (XV)

descri bed abaigeitheheibirotudito Ratalyaiddediedod (PRI co d fB?ﬁP? ts a
|l i near or branched (C, -C6)al koxy group, of which cohpoun 'a (XIV)
or (XV) are converted to hydrogjl 0 upssug to yield the conpound of fornula
(1/b), a particular case of the '@ nds'\p for@}m (1) HOSOz (1/b) R~z
v N R3 Ra wherein R3 and R4 are @y d or f la (1) and R'2
represents a hydrogen atom a yeh “ate % a hydroxy group, the hydroxy
function or functions of which c@npound of fotmula (1/b) are, if desired,
- 10 converted to corresponding esters,Rhich compound of formula (1/b) and
its correspasiig, g%t gﬁ@Rv ‘é‘fyé%rhe‘ﬁﬂ&%é&ﬁ{%gfo% he totality of the conpounds of
formula (1), 5 are purif I'f necessary decor di ng to a conventi onal
purification techni que are optl onal |y separ ated into the isonmers according
to a gonvent 'o?r?@é par ation Bchm gue and are converted, if desired, into
their “addition sa W%fﬂ“a%w IR EQnvered 1o %@@m@@n@yatm action dfase. The
ention extapml@n@ﬂe&éhgfeﬁt phar maceuti cal comnpositions conprising as active
|%ed| ent 1 o a conpound of fornula (1) with one or nore appropriate
inert, non- totf?lyéeléihﬁ Gomenousd offasmyla B9 :phar maceut i cal conposi tions
accordl ng to the invention theg may be nentioned nore especially those
which are suitable for oral ngntravenous or subcut aneous) or
nasal adm nistration, tablets or es, NHibl i 382 tablets, gelatin
capsul es, |ozenges, suppositorieg i dermal gels,
i nj ect abI e preparations, 15 drll:(r2 e SGSpe -. ons, etc.

wherein R'1, R"; and R'y 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 (Va), a particular case of the compounds of formula D:
HO
° &
RI'2

wherein R4 and R; 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 (1),

are purified, if necessary, according to a conventional purification technique, are optionally



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 from1 to 5100 ng per day in one or nore

adm nistrations. The followi ng Exanples illustrate the invention but do not

limt it in any way. 20 The starting mategrials used are known products or

products prepared according to known procedures. The structures of the

conpounds d the Exa were determ ned according to custonary

spect rophot%ﬁﬁ:{ ‘!rx%)cﬂto eﬁ"ﬁ P OUES %T‘Il%ﬁf‘ﬁ%g MR CRMRNtGRA sseppration dﬁgmicyue.and) are

-11 3, 4-Di hml:trefted’,Hflicéird@l 2o tthéia I di gl e A :

6- Met hoxy- 2- ( 2- oxopr opyI;sa 1, 2- béérilcglflé%'?%ltsivz\l%?gﬁ%%c-eg{ﬁgﬁlly accpptable aeid (' 360

ng of 6-ne xy-1,1-di oxo-1, 2-di hydro- benzo[ d] i sot hi azol - 3-one are added in

smal| portions to a suspension of 72 ng of 60% NaH in mneral oil in 1.6 m

of anhydrous 5 dinethyl formam de. After stirring for 30 mn. at anbient

t enpesat ur &h epmessefantheqmepmraﬁdnrdf cORPOIRE JTTORURA B9 Yehepdif] 1@% ege 915

chl oroacet gne are ereto. The reaction mxture 'S e f Il\{.l)lél for

30 min.. 1¥OMR K F@ %}erthg: r 8 (et therenisi ased aenysatiag umeteriahdh tcbepoirhe of

m xture iSfo@hgpai(mqat ed by addition of water. The precipitate is filtered

off, rinsed several times with water, suction-filtered off and dried in

vacuo. to Melting yoint : 185-BR1C St epsb . I%_?-Acetyl - 7- met hoxy- 2H

1, 2-benzot hi azi n-4-of 1, 1-di oxi dez@ u |'2'c§l 20of sodi um et hanol ate in

et hanol is prepared by dissolving g of sod')qgn in 23 m of ethanol at
The tenperature of the s % brou(gh 'to 40C and 6.30 g of the

piiuct of Step A are added t hdR@t o V\IItN\-@ti rring. The reaction mxture

becones 15whdreinker. 5 m of ethanol are added to allow stirring to be

carried on% and heating for an additional 10 mn. is carried out at

50- 53¢, THe! FPESensA lintactarbeariched (RRCoHalbbadgionp,an i ce bath and aci difi ed

with 3N H reC| ate forned.is filtered off. Melting
point : 162 %@Q&E@? 3:{’?@0%}%7 2’9{? B9 algmygr 8t anbranched (GeRglotkoxpzi ne- 4)
4- et hyl eneg;ioup;y |, -di oxide 20 5.35 g of the product obtained in the
above Step par a-tol uenesul phonic acid and 5.6 m of ethylene

gl ycol arév}gf ‘rsrcgghsér’fi reflux in 200 mM of benzene in a round-bottoned 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

acet at e and either irthepieserghas an amidibs bermilalfxygt.er and then with saturated

NaCl. Drying, filtration and evaporation are 2s carried out and an oil is
obt ai ned which is crystallised from Rt hyl ether/isopropyl ether mixture.
- 12 R; (XM),
15 NH,
wherein :
. R3 is as defined for formula (1),

to yield the compound of formula (X11D) :
Rl

s
[\l (X111),
R’ NA

2
R
20 wherein R'[, R'; and R'; are as defined hereinbefore,

3

which is :
¢ cither reduced with a metallic hydride

to yield the compound of formula XIV):



Melting point : 100-110C Step D : 7-Methoxy-2, 3-di hydro-4H

1, 2-benzot hi azin-4-one |,|-dioxide A solution of 2.63 g of the product of
the above Step in a mxture of 50 m of methanol and 50 m of 3N HO is
stirred at reflux for 15 min.. The nethanol is evaporated off in vacuo 5
and the aqueous phase is extracted with ggher. The organic phase is dried
and treated with aninmal black. Followng filtration and evaporation, the
residue is taken up in isopropy. ether and the solid is filtered off.

Melting point : 124-127C St_~ E 1\g y- 3, 4- di hydr o- 2H
1, 2- benzot hi azi ne 1, 1-di oxi de 10 g oiNKhe pXew)ct of the above Step in
40 m of acetic aci d i's hydrogen&g

nderd 5 bar at 70C in the presence of
1.75 g of 10% Pd/ C. The mxtureR'ls al | OMeH X0 return to anbient tenperature
and the catalyst is filtered of f 2 The filtraRg is evaporated to dryness and
the resi dueyvheseis IR ORBL rRang[} I Lng a 95/5 net hyl ene

chl ori de/ et hyl acet gﬁgggyste%qsag&élﬁggﬁfe%be?& 1eld the expected product. 15
Mel ting point : 144-145C St ep F: 3, 4-Dihydro-2H |, 2-benzothiazin-7-of

|, 1- di oxi de 14r]1 rﬁItaf a |\/|SO|futIOI’I of BBr3 in rrethyl ene chloride are
added dropw s¥ §iYiate byine afficg ofy 12 §reie base lrprl@cmeaen@ef of trealiylatieg Stap R'4X 45
m of nethyl ewRkersfdl RYi is allo to return
to ambi ent tenperaturelgﬁrAe\??fe?ér %gltulge(raf Ioﬁg%ncﬂ@ (g' )Lé!a%lgé%lfp %‘Y\ﬁgﬁ%?%&f‘ﬁr%
the reaction }Iﬁ@ﬁearﬂéom,salﬁdhﬂ‘eadumdo wat er at 5C and extraction is carried
out with ethy " The 0 ni ses are conbi ned, washed with

saaur at ed NaC}: %glrndl gﬁ If’P?LE"é]r(gga%‘ﬁ &ﬁbor ated. A solid is obtained which
i*aken up in a smal | anount Rf |sopro§6l ether. The title product is
filtered off. Melting point : 17
S theoretical 48.23 4.S5 7.03 |16

m

X213 El enental mcroanalysis CHN
dxper Ntbnt al(X¥$. 53 4.54 7.16 15.82 s
1, 1- Di oxi do- 3, 4-di hydro-2H 1, 2- b84zgr\k a;&? yl benzoate The expected
product is obtained by benzoyl R'fon of Nh gnpound of Exanple 1 with
benzoic acid chloride in di chl oronethang i n Rpe presence of 1.5 eq. of
triethylam E and a catal ytic amount of di nethyl am nopyridine. Melting
poi nt : 15%¢ irﬁ 1R 'ERerRad Ry arprias definedihgmiimbetdrt] N S % t heoreti cal 59. 39
4.32 4.62 10.57 experinental 59.48 4.38 4.69 10.67
3 Met hyl - 1, 1- di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl 15 benzoate

ep A :- 7-dbtyebixed id-thepleydncd of 4n QIUBMQi'é%f?é'x’nlula?X -benzot hi adi azi ne
I 1 di oxi de 829 gl of acetal dehyde are ‘added to a suspension of 20 g of
2- am no- 5- met hoxybenzenesul phonam de yQ 20 m of anhydrous ethanol. The
reacti on m xture becones hom)geneR) (ﬁnd is (X)ed at reflux for 30 mn.
The ef}hanol is evaporated off in vacu 20 The solid is taken up in et her
and f Itereﬁi of f, .The sfo &rnfs t aken in 40 m of ethanol, refluxed for
15 i n. arPdtedtiat detief derformuladhi ent t enperature. The expect ed product
i g ODt ali netd a1d SHe I 208-218 C Step B :

. hyl -3, 24- di hyégygogﬂégpﬁmwﬁl_(g% ; ‘?ﬁgh% A8 7 0r 1 | - di oxi de 25
1.76 m of BBr3 is added dropwi se to a suspension of 1.70 g of the product

of the ab 1 n nmet hyl ene chloride cooled to -65 C. The
reaction mH§ o ﬁé ﬁptp? @BOWPOEMB'R‘FI‘? i re&fesef%@ linrar ondmanched (€rferalkonye i s

al | oned tcgrmqi,ufwhtdho@ and of L nt tenperature,
t he mxture 1%&]§ur ed gir?too Ige%?ﬂviﬁgtﬁWV?oer\t’ﬁ re%mﬁ\f ?teg?o X O’é%]g’é)ng§ phase

is extract@ cempppndeffosmela (bl aprgiznlac caseas dse @ LAIDLNBEMUA (pashed
and dried. The expected pr Oduﬁb is purified by chromatography on si I i'ca
using a 98/ 2 nethyl ene chloride t QQI system as el uant.

)N\H (1/b)
R
R,
wherein R3 and Ry are as defined for formula (I) and R"; represents a hydrogen atom, a

halogen atom or a hydroxy group,

R"z

the hydroxy function or functions of which compound of formula (I/b) are, if desired



Melting point : 210-212 C St. ep C: 3-Methyl -1, 1-dioxido-3, 4-dihydro-2N
1, 2, 4-benzothiadiazin-7 yl benzoate The expected product is obtained by
benzoyl ati on of the product described in Step B with o benzoic acid
chloride in dichloromethane in the presence of 1.5 eq. of triethylam ne and
a catalytic amount of dimethylam nopyridijge. Melting point : 209-211 C

El enental m croanal ysis CHN S 15 %theoretical 56.59 4.43 8.80 10.07
experi ment 8 10.2S 4- Met hyl - 3, 4-di hydr o- 21f

1,2, 4- benzgét %2%%0‘%?08 INg °YeT% oxi de Step A : 7-Methoxy-4H 1, 2,

4. benzot hi adi a2| ne 1, 1-dioxide A suspension of 3.0 g of

2-am no- 5- rzghgt(r)xy benzenesul phonam de is stirred fox 1 night at 20 80C in
t he presenc camppoung of formyparElil) dind éts legrtespohdiag iestersantlich. c3istithitehe totality

triethyl amgpend & & e. The toluene is evaporated off in vacuo.
The residue is tﬂﬁgrllI usp&lffﬁ}%?gp and the precipitate is filtered off.

Mel ting poiarg purlfiaﬁ3rf2156’c£§szﬁy,eqbc&¢ng7ml‘ﬁioh0mroﬁal Mehtidbtechni
1, 2, 4- benzat hi a}g%azi neﬁ | - di oxi de 25 2.88 ¢ opfﬁ%rhe 6ro§ﬁcth%ebta£ﬁ ?‘Petl(?nalrythe

above St ep “HEEHABY, MSolSPMEH BSFopbRg it Cp@V@tIQu&ipmaradmnotbc}Qn@de afid -
f % S d
cont ai ni ng c5l?\cért@9 BideSiPed/tiNBHneiP J0HBEH %éltsolwng & Igllﬁ?rf'r@h{]ﬁ%t 8;?1131 G‘Efﬁ gﬁr ried out

for 30 min. until a black solution s o Al ar e

t hen addedbdiepwi se thereto. Stirring is continued for 1 h and the reaction
m xture is precipitated by adding water. The precipitate is filtered off
and rinsed wwth water and then with ether to yi el d the expected product. 5

At iriveR@& -2H.1, 2,
Z/ilnggt Eloadl élrlz‘;ene 1@@&(%S§15?Qogham7acl¥?ﬁétﬁp Hl(%%SW?HP’P&éIS 3&8;638@8@16{% a

suspelisi onagfompoynd gfoformula @) o’ddctonc)fortrhereah;mteprﬁttepnérﬂ Adh- !@mefex&]%l@ﬁ‘tQO'
The m xtur d es honogeneous. After reaction at anbien

t enper at urgmg{)g i}?ehlpx%}ﬁna%%\l {58l OMPOSGRY egeordingn tg dhe piaventiand theseitmay ibeed
10 by the mddiitricdnmofe dshediblly tHie t &l rred for 15 min.
and the title gr oduct ;adgefl 7 ored ‘)gm?ﬁ %reoi‘)"ﬁl&h@ %ogloﬁ?l ia{%‘gﬁ ‘Iilz aé(f"é?}lslf

4- Vet hyl - 35UbgU@NeRus} @ oppsal administiasionottahletdi @z idrag@esyf sublihghl OpsbIdes, 71a¥inmol
of boron tgjRi dropw se t.o a suspenS| on c¢agnt ai ni ng g of
the 15 pro S(Q: Q%‘b[?%‘l éesg Slg%%ﬂon%?b {Fém§t QURtmeNtS §isTRgl g5is, diesinlle prenarations,

mai ntldi neddrinkabBOGspensiens,Rtd. . ogen. The tenperature is maintained for one

hour and then the whole returns to anbient tenperature and is stirred
overnight. After cooling the reaction mxture in an ice bath, 100 m  of

wat er are pgldgshagddsddne spStisred vi orously

suspensi on_t her g%? for nelgdﬁoiﬁiitze?t%%(é@ﬁ@#ﬁ g Bpivge %ﬂﬁﬂ\gﬁé&erﬁg C\fé%‘h@’do’iﬂ?b

wat er, wit eedrnenstmoamwtdancéme agt ehdliva{ght bethewe&ﬁemdoadag ltangé\@ﬂnfdgri thl nt
168- 172 nta m croanal ysis .G HN S theoretical

| 4.97 25 8 pordiay dp Shsonmepe pdgynismatnsg 4. 77 - 16
4dlet hyl - 1 1 d| oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl benzoate

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

20 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 ...).



The expected product is obtained by benzoylation of the conmpound of Exanple
4 with benzoic acid chloride in dichloronethane in the presence of 1.5 eq.
of triethylamine and a s catalytic anount of dinethylam nopyridine. Melting
point : 199-201 C Elenmental mcroanalysis CHN S tl:eoretical 56.59 4.43
8.80 10.07 to % experinmental 56.71 4.37 8436 10.03 4- Et hyl - 3, 4- di hydr o- 2H
1, 2, 4- benzot hi adi azi n-?-of 1, 1-di oxi de The expected product is obtained

according t cegure described in Exanple 4 replacing i odonet hane
with iodoetm'ggkl'%ﬁh)(irl"rﬁﬁgl’gbfiwth'a? -Qllbldp igdde| enent al

m croanalysis CH N S theoretical 47.36 S. .30 12.27 14.0S experinental 47.07
5.52 11.90 14.00 4-Ethyl-1, 1-di oxi do- 3, 4-di hydr o- 2H

1, 2, 4- benz cXel 4 di6aMethorp:- s}-l(«?-@@f)}b@ll)zlbdﬂebe'ﬁbeotéwebﬁ(@d])-mh@du[cymkﬁieobt ai ned by

benzoyl ation of the conpound of Exanple 6 with benzoic acid chloride in
di chl oronet hane in the presence of 1.5 eq. of triethylamne and a catalytic

amount of di6ten g pE SR epyy-il didiexo- I}/QLalhytqoxb@hiﬁéd}lsoh%zGo;- 2ofe 48 a'éh?dTﬁ{‘%sélg?

m croanalysis. CHN S theoretical 57 experi men
4.94 8. 2| §OFipns tOlﬁ?Sl@Dewrbﬁ&Z%mg Of 64V PaHoinminerd), ¢l el zo i i dindizdrouy - of

1, 1- dipxi dgifbg [ ording,to rocequre described in
Exanpl e 3 b)l/ re%l@%@%ﬁghac@% ﬁlﬁ'&gﬂ 26%89 ﬁtgﬁlé’ ti‘“‘é‘i‘ﬂfg%ﬁﬁed JERCUIOR miKiEe A
Mel ting poibatomes2b@nagietus aftl erg@nfiblof NéhtdroaRBINY Sire aqdléh Nhetel e géagf%n
55.30 6. 43 9,92 11,36 exqgéumental 54.81 6.38 9.44 11.12 F-XAVPLE

3- C~cl ohex{Xre isdieated @61 80°4 far 30 danig-. 3tis allowad keretwrntio adibéent tﬁfﬂpeyeitux:’bpand
begzoate T r zoyl ation.o

olar! o S PREKAR, BIRed et b AABF S Rl bR o Tt o Plsthce
of 1.5 eq. soferal timesiwithawates sactibnafileaédbiftahd dASDIHVacRs,

di met hyl am ri d.| ne JNg point : 214-218 C 15 El enental m croanal ysis
CHN'S thl‘ﬂ”%lo 58%“56; .25 8.3 experinental 61.86 S.84 7.05 8.27

PHARVACOLOG CAL STUDY OF THE PRCDUCTS OF THE | NVENTI ON 20 Study of the
excitatory fluxes induced by AMPA in Xenopus oocytes a - Method nRNAs are
prepar ed f2@tiet-doel-7-omathasy-281-1 2eheazoMiatinr4-vbl, 1 ljoxide guani di ni um

t hi ocyanat e/ phenol / chl or of orm net hod. The poly-(A+) nRNAs are isol ated by
chromat ography on oligo-dT cellulose and injected in an anmount of 50 ng per

oocyte. Tha sdfutivacyftsedivf ethhedlhtelif etHARYIOR IS 8C.to all ow
expr essi on_of the receptors and are then ?dﬁa% %hg?oé\r/ﬁql 10@%(%50(11““1 '3

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
15 thicker. 5 ml of ethanol are added to allow stitring to be carried out, and heating for an
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-a’ihydro-4H-1,2-benzothiazine-4,4-ethylenedioxy 1,1-dioxide

20 5.35 g of the product obtained in the above Step, 200 mg of para-toluenesulphonic acid and
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

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

mixture,



El ectrophysi ol ogi cal recording is carried out in a Plexiglass chanber at
from20 to 24C in OR2 nmedium (J. Exp. Zool., 1973, 184, 321-334) by the
2-el ectrode "vol tage-clamp” nmethod, a 3rd el ectrode being placed in the
bath to serve as reference. Al the conpounds are adm nistered via the
incubation nmediumand the electric currenf,is s neasured at the end of the
period of adm nistration. AMPA is used at a concentration of 10 ~M For
each conpoumgdidishifl 1dot Oeencentrati on that doubles (EC2X) or quintuples
(ECSX) the Tntensi o]f the current induced by AMPA alone (5 to 50 nA) is
determined. b - Results The conmpounds of the invention potentiate very
subst anti aI&.t .e7§%<c'tatg{y_ effects of 1 o AMPA and their activity is very
clearly sup‘eéiz-g' - BlefHoRY-2ot-dilmdror i ds 2 bergotbinrirodrods 1, Mdiexidenpound of
Exanpl e 2 has, especially, an EC2X of 1.9 ~M and a ECSX of 49.3 ~M
PHARMACEUTI CAL COVMPOSI TI ON s Forrmul ation for the preparation of 1000
tablets each selgtpnpE2.63 sofdosirodtict bOtherBorOSRE WA Rk uFASV Ml of methanol and

... e e U nr of methanoland
100 g hydr osxoyrf)l% 8{)%\7 Rl is stifped at reflux for 15 min.. The methanol is evaporated off in vacuo
e 5 ... .and.the aqueous phase is extracted-with ether, The organic' pHaseé is' dried and treated with =~

...2 g wheat starch _ _
........... animal black. Following filtration .and.evaporation, .the residue- is -taken- up in isopropyt * - -

----------- ether and the 'sgfl(i)d % flll?e%cp gf%

formula (1) RL O~, O~ S-NH (I) Ry A R3 2 wherein 5 R represents a
roup, RZ represents a hydrogen atom a hal ogen

hydr o ar or O [

at om fb)alt hy &Q@Oféﬁﬁgg’%?t oﬁl’? ave-Steyr ipudd, mRof Retic whid éhhydrygdated daaéd THr or
di fferent, I r R C 1-C6)al kyl group optionally
subst ut e Ty an o pesenkE P78k BT PEE- e i it e @irkamyto e

opt i onal | ytempesature uinddhb caalysatsyfilta , ] I nehed (C

o CB) per hal oal kyl 10 foup s (G- cﬁ‘?é’?fa@sfﬂ?ﬁ% gﬁa,hg%&éodgﬁéﬁisﬁndg‘ihsup,
an aryl gr@ﬁ@u ils chroratogrsnhed ompibion usikg ar s extiylenc hlvyide ResM addAEsytem

| i near or M@um,qu{eﬁm%?éég%d%gﬂ&gp or a (C3-C-) cycloal kyl group, A

represents a CRARS group o roup, 15 R4 represents a hydrogen atom
or a !fi neaeltingtpointcHdd-146°C- C6) al kyl group, RS represents a hydrogen atom
or a hal ogen atom

. Step F': 3,4-Dihydro-2H-1,2-benzothiazin- 7-0l 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
20 temperature, the reaction mixture is poured into water at 5°C and extraction is carried out
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



their isonmers and their addition salts with a pharmaceutically acceptable
acid or base, it being understood that Rl represents an RCO O group when
it is located in the 5 position of the conmpound 20 of formula (1), "aryl
group” is understood to nean an aromati c nonocyclic group, or a bicyclic
group in which at |east one of the rings jiss aromatic, optionally
substituted by one or nore identical or different groups: hal ogen, |inear
or branchedEkgkhggkﬁb%thg&inear or branched (C--C6)al koxy, |inear or
branched (C - , linear or branched 25 (C i-C6) per hal oal koxy,
hydr oxy, cyano, nitro, amino (gptionavly sybstituted by one or nore |inear
or branched, (£ ~- C6)al kyl oups am nosul phonyl (optionally substituted
by one or n‘ét’ié-:eqrﬁﬁ“éé\r or Wr nci‘(e%f(c7~0306)dﬁ-WI groups) or phenyl
(optional | Y% expd®m i tygt ne nong Jd,denti cal or different groups:
hal ogen, Iineae orag?gncﬁg (ng%g)afgyi, H?#gar or branched

(C~- C6) per hal oal kyl, hydroxy or linear or branched (C ~-C6)al koxy),

"het er par ylogh ‘riaS understoqQd to nmean an_aromati c nonocyclic group, or a
bi cycl |9 c5 %mw@ﬂ"%’fé?%a‘%ﬁ&dﬁéo-aﬂdané)enw@gazauﬁarldwamm cont ai ni ng
one, two or three identical or different hetero atons sel ected from

ni trogen, oqxygen and sul phur, optionally substituted by one or nore
i denti cal ofiecixpeeied prodyebispebtained dyerenzoylatiar ob thebsommsivad df@Exaalel kyith

| i near or > - C06). al .k | inear or branched (C -C6)perhal oal kyl,
| i near or %;egir?gﬁgﬁd%@oiﬁg)é? Sbc?‘ﬁ%@z}ﬁt:hﬁ%‘?&‘, tﬁﬁ%ersﬁﬂ&‘?,"fcly R, Ofrﬂ)ﬂgﬁhafl,anam a
(ﬂi onal | yamlybistaniouhesf dithetiytandihiopRidnd. i near or branched (C, - C6) al kyl

g

ps) or .am nosul phonyl (optionally substituted by one or nore |inear or
branched (&feltingpo RWQI'%%LCSS). 2- Compounds of fornula (1) according to

clai mgl chaantshl meSodih &J?’a,t A represents a CR4AR5 group. 15 3- Conpounds
of formul a ‘claim1 characterised in that A represents NR4.

4- Conpounds of formula @) acgordiny to agy one of clainms 1 to 3
roup R is located in the 7 position of the

characteri in that th
conpound IC)?/"eg'(flf’Fﬁﬁ‘lcﬁF(I).§%99Coﬁf§8undé66f fH#Mil a (1) according to any one
of clains %g?,eﬂimlactggwed‘,i_gg th239R~ Meg);esents a hydroxy group. 20 6-

Conpounds of fornula (1) according to any one of clains 1 to 4
characterised in that R~ represents a RCO O group. 7 Conpounds of formula

(1) accordi . f clajnms 1 to 6 characterised in that R2
repr esent sEmng'ﬁffﬁyl'gkl"hﬁﬂﬂﬁtﬁfﬂrdﬂl‘ydrwzﬂﬂé:‘(—b?nmﬁadﬁzhgﬂyb claim1
whi chisi s 1, 1- di oxi do- Berfypdihydr o- 2H 25 1, 2-benzot hi azi n-7-yl benzoat e.

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

homogeneous and is heated at reflux for 30 min.. The ethanol is evaporated off in vacuo.
20 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

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

25 1.76 ml of BBr; is added dropwise to a suspension of 1.70 g of the product of the above



- - Process for the preparation of conpounds of fornula (1) wherein A
rtzaéregents a CR-RS grouppispcharacterised in that there is used as starting
material a conpound of formula (I1) R SOz ~H (Il), R \\ a OR,
represents a |inear or branched (C--C6)al koxy group, 5 R Z represents a
hydrogen atom a hal ogen atomor a linearj4or branched (C--C6)al koxy group,

' ' ' d to the action of chloroacetone In the presence of a
o reral baaa o g t he conpound of fornula

E"i |n|e; alR bﬁsﬁf‘s % 8 @t&y’gtﬁge{%g 8’(‘ 6?/5 %J gf#’é rgactigaimingure is stirred for
her ei nbef or% mishiac h65°€ sbiRatRE td Orf%pe!r@tﬁfer ﬁ”eﬂl%%ﬂtto rEtupra% %m%ge%tferénnéﬁ?%t Yol d

und, of_ formula (I1V) wherein
dof i ned” herbiSTich 8 ETbics: epeRtre th@aametu;el lameuiredy)nhlelaé Wberthried abmiitc,

of hyl ene gl ycol and a
Cerares ke e B S SIR AL BISER B THOEDN o,
formula (V)Wa?\hed &d dfiet. e dRpectad @rddudt ﬁr;ﬁxrlﬁ%d Qlﬁfdh?@rﬂatﬁgf Wﬂ RE QG usﬁu %
vvh|ch|ss dto ydrolysis in acid mediumto vyiel e compoun
fornula (VI g ylfge ﬁ?lﬁ?” de s ingfhape) syytemps elyapherein' R, and R Z are as

defined hengiREpeinE: 210-212 °C

Step C :3-Methyl-1,1-dioxido-3,4-dihydro-2H-1,2, 4-benzothiadiazin- 7-yl benzoate

‘ The expected product is obtained by benzoylation of the product described in Step B with
10 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 :

C H N S

15 % theoretical 56.59 443 880 10.07

% experimental  56.56 4.43 868  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

A suspension of 3.0 g of 2-amino-5-methoxy-benzenesulphonamide is stirred for 1 night at

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

25 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
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reaction at ambient temperature for 1 h, the mixture is cooled i in an ice bath and neutralised
10 by the addition of 1N HCI. The white precipitate is stirred for 15 min. and the title product
is filtered off.

Melting point : 126-128°C
Step D : 4-Methyl-3,4-dihydro-2H-1,2, 4-benzothiadiazin-7-ol 1, 1-dioxide

79.3 mmol of boron tribromide are added dropwise to a suspension containing 2 g of the

15 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

suspension thereby formed is filtered. The solid obtained is washed with water, with ether

20 and dried, yielding the expected product.
Melting point : 168-172°C
Elemental microanalysis :
C H N hY
% theoretical 44.85 470 13.08 14.97

25 % experimental 4510 4.83  12.64 14.77
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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
15 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-l,2,4-benzothiadiazin-7—yl
20 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
25 Elemental microanalysis :
C H N S
% theoretical 57.82 485 843 9.65
% experimental  57.87 4.94 8.21 9.67
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C H N S
% theoretical 55.30 643 992 1136
. % experimental  54.81 638 944 1112

NH R3--~
d

EXAMPLE9: 3-Cyclohexyl-l,l-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-yl

10 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.

Melting point : 214-218 °C

15 Elemental microanalysis :
C H N S
‘ % theoretical 62.16 5.74 7.25 8.3

% experimental  61.86 5.84 705 827

PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE IN VENTION

20 Study of the excitatory fluxes induced by AMPA in Xenopus oocytes
a-Method :
mRNAs are prepared from cerebral cortex of male Wistar rat by the guanidinium
thiocyanate/phenol/chloroform method. The poly-(A") mRNAs are isolated by
chromatography on oligo-dT cellulose and injected in an amount of 50 ng per oocyte. The
25 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.
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5 Ry represents a hydroxy group or a RCO-O- group,

' Ry 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 (Ci-Ce)alkyl
group optionally substituted by an aryl group, a linear or branched (Cy-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,

R; represents a hydrogen atom, a linear or branched (Ci-Ce)alkyl group or a (C;-Cy)-
cycloalkyl group,

A represents a CR4R;s group or an NR, group,

15 R4 represents a hydrogen atom or a linear or branched (C1-Ce)alkyl group,
Rs 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 (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 (Ci-Ce)alkyl, linear or
branched (C,-Cg)alkoxy, linear or branched (C1-Ce)perhaloalkyl, linear or branched
25 (Cy-Ce)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 (Ci-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 NR,.

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 (I).

3- Compounds of formula (1) 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 (1) according to claim 1 which is 1,1-dioxido-3,4-dihydro-2 H-
25 1,2-benzothiazin-7-yl benzoate.
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10 wherein R'; and R, are as defined hereinbefore,

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

1v),

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,
S
NH %)

P

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

R/

20 which is subjected to hydrolysis in acid medium to yield the compound of formula (VIa) :
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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, SO,
N\
NH (v,
R’/ R,
o
. wherein R'; and R', have the same meaning and R; is as defined for formula (I),
is :
15 - gither subjected to catalytic reduction to yield the compound of formula (VII) :
R SC\)2
NH (vii),
R R,

wherein R'; and R are as defined hereinbefore,

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

converted to a halogen atom by the action of an appropriate reagent,
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- or subjected to the action of an organomagnesium compound R's MgBr wherein R,

5 represents a linear or branched (C1-Cg)alkyl group,

to yield the compound of formula (VIb) :

R'1 SO2
AN
NH  (Vib),
R'2 . R3
Ry “oH

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

which compound of formula (VIb) :

10 - is either subjected to catalytic reduction to yield the compound of formula (IX) :
R’y so,
N\
. NH (1X),
R'/ R,
Rl

4
wherein R'y, R, and R'4 are as defined hereinbefore,

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

appropriate reagent,

15 to yield the compound of formula (X) :
R’y SO,
N\
NH (X),
R/ R R,
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. wherein R4 and Rs are as defined for formula (I) and R"; represents a hydrogen atom, a

y 1qtA4&), () - Shnnnn, co0}"?rS4 4

R(& ()-Y* 10% () - opppppp- dq~_@

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,

10

which compound of formula (I/a) and its corresponding esters, which constitute the totality
of the compounds of formula (1),

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

15 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 NRy

group is characterised in that there is used as starting material a compound of
formula (XI) :
R’y SO,NH,
(X1),

2 R'J NH,
wherein :
R'| represents a linear or branched (C,-Cg)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C-Ce)alkoxy
group,
25 which is cyclised :
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5 to yield the compound of formula (XIII) :

° " @
N (X,
|
R’ NH/\

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

which is :

¢ cither reduced with a metallic hydride
10 to yield the compound of formula (XIV) :
Rl

1 SO2
AN
@: NH  (XIV),
' NA
R R

2

3
. wherein R'|, R, and R'; are as defined hereinbefore,

¢ or alkylated by the action of a strong base in the presence of an alkylating agent R'4X
wherein Ry represents a linear or branched (Cy-Ce)alkyl group and X represents a
15 halogen atom, and then reduced

to yield the compound of formula (XV) :

R'1 SO2
N
@i NH  (XV),
R/ /\

TR

' 3
R 4
wherein R';, R, R3 and R'4 are as defined hereinbefore,
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5 the group R'| and the group R%, when it represents a linear or branched (C1-Ceg)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
X2
)'\H (1/b)
R"2 hll R3
R,

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

converted to corresponding esters,

which compound of formula (I/b) and its corresponding esters, which constitute the totality
. 15 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.

20 11- Pharmaceutical compositions comprising as active ingredient a compound according to
any one of claims 1 to 8 in combination with one or more pharmaceutically acceptable,

inert, non-toxic excipients or carriers.
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