- / e3e. WPPQ STVEVT. Wik NEW BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COMPOUNDS, A
PROCESS FOR THEI R PREPARATI ON AND PHARVACEUTI CAL COVPOSI TI

"THEM The present invention relates to new benzot hi azi ne an?@ﬂ‘“‘@wﬂmmﬂm
"benzot hi adi azi ne conpounds, to a process for their preparati n o .
phar maceuti cal compositions containing-them It is now recogni sed®*at

excitatory am no agkdssARd Iﬂgiﬁ?zeﬁﬂ?ﬂ S &[l ;!5 a crucial role
in the physiol ogi ca procesTses 0 neurolf#aci prasticl {’/ﬁgﬂglhﬁ t he nechani sns
5 underlying | earning and ASRIGESS BRRAGERR EREAARATEAN st udi es have shown
clearly that a defiANDEPRARMACBUTICANRIOMIGISCTIONS CONTANGRNGSSEM | S cl osely

Bi obehavi dPAIPREN BYETHOTIBIes g retes ot ar s e P RGP BB Ty 903,
39, 517- cessMBF BRUSIrepdPAHBR RS0 PhatehREuRAL Eorh FESHins Y8 AtamikAhem.

denonstrated the existence of 1 o excitatory anmino acid receptor sub-types
and their functional interactions (Ml ecular Neuropharmacol ogy, 1992, 2,

15-31). Anpng those r.eceptors,. the AVPA . .

(" a- am no By BRYERSHO T eRciatals 2Y0p acids BfoRore SweEie] SRS BlibpRar s
to be thechrReRsRIin S phiyiBlopfal Brbckited BE neR@ASINBIAGICHy MAYin BE @Gchahisms
neuronal excitability and especially in those phenonena inplicated in the

15 prioces ¥aderbyingriaeping #nf gnemenyr Pafhopbysolopical siudigs have shemn sirsily that e
associ at e it h.an Lncr e in the bindin f AMPA 1o (1S, e i he
n; ppocanp det gy 1 AR g stuloMhad ol Qondl ERckGudd Rith S R Hicpflnt

pr ocessesof Alhdimel'y diskass (Npirescgfet snd Blehehasioddli feRiedisamMooPave, M8k ;
recently been described as nmodul atin ositively the AMPA receptors of

neur dnal Bmgr@seml‘ieur@bml@gy,rl@%é&hékﬁqéfﬁ)y, 1992, 58, 1199-1204). 20 In the
literature, conpounds of benzam de structure have heen described as having
t hat sanme nmechani sm of action and as inproving mmesic performance (Synapse,
| 993, 15, MRRéovaR Opumeéianp ostudieBAVEd recont ppdatd dlavardemanstrived nhst exdstencee o6f

t hose new phar macol.ogi cal agents. Finally atent speci.fication EP 692 484
desdli besCAPTBIORY PHRS oG RSP npbolReth 404 ntgela tumctional [RETACERS Qéf;ieaﬁébn

AVPA f | uxneRdoRahBRbl j963% 11@0 99/ 42456 describes, inter -2 alia,
a nunber of bgnzo'?h{’g ?’gﬂzgign’ei’clgn@pl unds as nodul ators of AMPA receptors. In

addition to being new, the benzothiazine and benzot hi adi azi ne conpounds

formng the . g .
Among those receptors, the AMPA ("o-amino-3-hydroxy-5-methyl-4-isoxazole-propionic

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

aniracetam, have very recently been described as modulating positively the AMPA

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

20 In the literature, compounds of benzamide structure have beéen 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
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»Subj ect-matter of the present invention surprisingly exhibit

phar macol ogi cal activities in respect of AWPA flux that are clearly
superior to those of the conpounds of simlar 5 structure described in the
-prior art. They are useful as AMPA nodul ators in the treatnment or
prevention of menocognitive disorders associated with age, with anxiety or
depressive syndrones, with progressive neurodegenerati ve di seases, with

Al zhei ner' s, di sease, th Pick's disease, S chorea with
Schi zophr dlite b o Setroriatisping comaorn b mogulis of S SsERBES " th
sequel ae of ischaemia and wth sequel ae of epilepsy. 0 The present
invention relates nore specifically to conpounds of formula (I) R Y- I -O
O-~i O S{Ma&diﬁommbiei@g)neWZtlﬁ@aamheﬁh@izineHndrtepz@biadtasinarcompphndsrfohehgrtbar yl

group, RZ re resent hydrogen atom a hal or a  hydr.ox roup, 15
X 1 ept ese At YCUANEAE i ihe PeTHFEh MYCR T HEPTISRE @%& FRiedige] 25yBisA 4 om
a sul phur r@s?;@ép & AM‘PNFhvﬁg ETAP ai{\é‘%fe%flg ﬁﬁ&%}r RSERLS ot Y %nggﬁ'ncﬁt SfT5idilad

Ky

| i near or branched (Cil-Cb6 group, represents a group or an NR4
group, R3stregnesinérsbed ihyhe pgemaratey aze hsafidaas mMPm mndtnleti)rs( m1theajeatniepnl

group or a Ioalk I R4 re ents en atom or a
l'i near or Bf’%?ﬁﬁﬁé%’?z%m%%‘j &%8&%% %qsogg\alie aéqtg/ aﬁt‘ f JSAFPESHNT and,
t oget her ‘é&ﬂdi’ofh@@ v'a‘ﬁ‘lh &ss%ro&@%atnfeod@@asésh%lﬂi F\gizlrehhmedlﬁ‘éa@e Myith

represents’ 1, 3, R5 represents a hydrogen atom or a hal ogen atom

-3 to thePickiss dmss, a‘nth tfblntmgtpnsadwetau, ovitly asbhlgowrﬁmaa“pthasmeegw asuty
accept abl e _aci,d or der od t hat
inder st ooBet B rRsraRRE sctsen L pabeserf P p My b e ertidbsv, 1 o

which at |east one of the rings is aromatic, optionally substituted by one

or nore 5 identical or different groups: hal ogen, |inear or branched
(O -106) al T praseriaayension ielates mete greeifcaliy tiaepmpouninetforsrlailanched
(d - C6) per hal oal kyl, l'inear or branched - (83) per hal oal koxy, hydroxy,

cyano, nitro, amino (optiBmatrYy €utQyi tutes
branched (C--C6)al kyl groups), X €
one or nore linear or branched (‘C~
(C1- Co6) al kyl sul phonyl am no, 10 or
nore identical or different gr oups:Rj1al ogert;

Dy e or nore |inear or
nEoptional Iy substituted by
gtOUDS)

optCHnal Iy Mbst it ut ed by one or

R,

wherein :
R; represents an aryl or heteroaryl group,
R, répresents a hydrogen atom, a halogen atom or a hydroxy group,
15 X represents an oxygen atom or a sulphur atom,
Y represents an oxygen atom, a sulphur atom or an NR group wherein R represents a

hydrogen atom or a linear or branched (C;-Cg¢)alkyl group,

g A___represents.a CR4R s group.or.an NR4.group, . —

R; represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a (C;-C7)-
20 cycloalkyl group,
R4 represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,
or
A represents a nitrogen atom and, together with the adjacent -CHR3- group, forms the ring
—N
wherein m represents 1, 2 or 3,

m

25 Rs represents a hydrogen atom or a halogen atom,



Jinear or branched (Cl-C6)alkyl, linear or branched (Cl-C6)perhal oal kyl,
hydroxy or linear or branched (C~-C6)a|koxy), 1 "heteroaryl group" is
under'st'ood to mean an aromatic nonocyclic group, or a bicyclic group in

Wwhich at | east one of the rings is aromatic, containing one, two or three

15 identical or different hetero atons sglected from nitrogen, oxygen and
sul phur, optionally substituted by one or nore identical or different

groups: hal ogen, linear or branched (Cl-C6)al kyl, l|inear or branched
(C1-Co6) al koxy, linear or branched (Cl-C6)perhal oal kyl, |inear or branched
(Cl1- C5) pertb%aasgﬁé% antw&' RIadaftiR g Wt %%haﬁﬁﬁc@@tlc(aﬁ tab bl¢aci@Bsbdsbut ed
by one or nore |1 near or ranc ed (Cl-Co)alkyl groups am nosul phonyl

(opti onal liybsinpshddrstbeditHay: one or m)re | i near or branched (Cl-0C6)al kyl
groups), or (Cl-C6)al kyI sul phonyl am no. Anmong the pharmaceutically

acceptabl e acids there be mentioned, wi thout inplyin tation,

hydr ochl or? ¢ "4¥l gouRy Efr‘BlSiFﬁFﬁoé 19 ARGHN AT ATRAG FOBRGY§IC pﬂf)glbbcy%? group

acetic acid, d& @gw@rl@é&%&fofqgé ﬁ]pﬁé RChbmafE) ShtioPlly ¥htSstitibdl by R QR fordCi d,

succi ni ¢ aci utari c aci maric acid, tartaric acid, malefic acid,
citrig acid, 1ctmtmer1bmc dafcﬁareht aeupsinkale gdrp onesiac cmcbnanclmdntﬂﬁ]e@a)alkahl lineaetar. .

AN e oL RCet oRL 80 CERLalL S, bases (Hhet 6 . e POl
triethylam nﬂZ‘LI_EQE)EthWaHJoi‘W @m:@l Q:yano nitfo, EinB(EHEdally sabdttutdd Byoresort he

phenyl group referred roup 1$ the hydrogen atom A preférably
represents amoNRlinga:rmenrmtchaé;ﬁCeﬁe)aﬂwl grovips), egenosulphanpinfoptianallyospdstiatedw t h

t he adj acent ro f or.ns i rein efer bl
represents th% ORf r‘r’Bé‘?orilﬁ%?ar %‘6&3;& '@%Pﬁg"iﬁf%“l’& (g]k% Yt 5’& lagino,
sul phgrr at Orrbrg yl (amehalgnsabaﬁﬁteasoyaémrtr@o@ ipseaisst differehhgroppe Malogkh,on
of conpounds of formila . The process for the &e&aratl on of conpounds

of formul a (ll)leakarlmammdr @p@@hﬂs ligear NR-brgnehgg Ipeshalealkyl dydroxytQrogen
t d, t h t CHR3 , -Nf th :
atom an ggg@g)%%aniﬁe%r@%hﬁ group, - or s e ring

wherein mre tharacterised in that there is 10 m used

as starti ng ”l?étﬁ'ﬁh@l gf—‘buf;@ 'i@\%ﬂwstéﬁd foonean éﬂoin)athm&BZN‘IFc drbhp, or Fbicydiioz

group 1n' which at Teast one of the mit nngs 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 (C;-C¢)alkoxy, linear or branched
(C1-Ce)perhaloalkyl, linear or branched (C;-Ce)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-Cs)alkyl groups),
20 . aminosulphonyl (optionally substituted by one or more linear or branched (C;-Cg)alkyl

groups), or (C;-Cg)alkylsulphonylamino.

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

sulphonic acid, camphoric acid, etc..

Among the pharmaceutically acceptable bases there may be mentioned, without implying
any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine,

etc..



.R 1 represents a |inear or branched (Cl-C6)al koxy group, 15 R Z represents
a hydrogen atom a hal ogen atomor a linear or branched (Cl-C6)al koxy
grioup, which is (a) either reacted with the acid chloride of forrmula (I11)
»in the presence of a base, in a tetrahydrofuran or acetonitrile nmedium 20
ad - CHz - (CHz)m- CHz - COCl (I11), whegrein mis as defined for fornula
(), to yield the conpound of formula (I~ -5 Ru SZNH2 '~ 1 (I'~ R
~NH-COCH (CH2)m CHZ - C s wherein Ri, R 2 and mare as defined

her ei nbefore, which is then cyclised in basic nediumto yield the conpound
of formul ayeYerBrrdd HyPefupht thelphiedyl grdN 2 ) m 5 wherein R1, R2 and mare
as defined hereinbeforé, which'is subjécted to reduction, in alcoholic or

di et hyl f dihepmefceredBa grovp i$ thethydrqgergtomre of sodi um borohydride, to yield

t he conpound af florrrula %VI) ~1 O~-S O ~NH gvg) R WN 2 )mwherein R1, R 2
and m ar e “hRreHERRLY SEPTRsED BROUP [OH TRRFGSERS 2J1EQf5ect ed to the action of

boron tribrom de to yield the conpound of formula (MI) HO , O(~1I1)~
m wherein mis as defined hereinbefore and R2 is as defT for fornmula
(1), (b) &torayad,jtegether with the adjacent -CHR;- group, forms the ring wherein m

5 preferably represents the number 1.

Y preferably represents an oxygen atom or a sulphur atom.

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

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

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

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

used as starting material a compound of formula (II) :

R'

1 SO,NH,
an,

R'; NH,

wherein: o

R'| represents a linear or branched (C,-Cg)alkoxy group,
15 R'; represents a hydrogen atom, a halogen atom or a linear or branched (C;-Cg)alkoxy
group,
which is :
(a) either reacted with the acid chloride of formula (III) in the presence of a base, in a
- tetrahydrofuran or acetonitrile medium :
20 Cl- CH; - (CHy),, - CH; - COCl1 (I1D),
wherein m is as defined for formula (I),

to yield the compound of formula (IV) :



.-6 in the presence of an amdine of fornmula (VIIl) NHR- (VIIl) 3 ~2

Wnereln R3 is as defined for fornula (I) 5 to yield the conpound of

formuld (IX) Ru S02 (~), R~ ~ ~NH R3 2 wherein R,, R2 and R3 are as

.defi ned herei nbefore, which is either reduced with a nmetallic hydride to to
yield the conmpound of formula (X) Rn SOZS(X) R~ ~~ NHR3 2 wherein R ,,

R 2 and R3 are as defined hereinbefore, = or alkylated by the action of a

strrong base in the presence of an al kyl ati ng agent R4X wherein R 4
represents a linear or B apshed $OJNHG) al kyl group and X represents a 15

hal ogen atom and then reg A to yield the conmpound ¢fV¥ormula (Xl) Rf ~
S02 (~), R~ ~-NR3 2 R Hwherein RI, R2, R3 and R4 are as defined
R')

her ei nbef ore, or g NH-CO'CHz'(CHz)m' CH, - Cl

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

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

0 O

7/
R’y S:
N
| ™,
N
R')
-
5 wherein R";, R; and m are as defined hereinbefore,

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

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

\\//

@Eﬁb o,

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

10 which is subjected to the action of boron tribromide

to-yield-thecompound-of formula-(VII)-: =

\\//

ﬁ;j[ b om,

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

(b) or cyclised :



RY-COSO'" Il X ~~(llal) Rz v Ra wherein X, Y, Rl, Rz, R3 and R4 are
as defined for fornmula (1), tip Y- ~-t X Rmwherein X, Y, R, RZ and m
are as defined for fornula (1), 5 which conpounds of forrmula (1/al) or
.(1/az) (1/a2) are, if necessary, purified according to a conventi onal
purification technique, are optionally sgparated into the isoners according
to a conventional separation technique and are converted, if desired, into
their addition salts with a pharnaceutically acceptable acid or base. 10
The pr oced ke presance of gaatiding obforewi s of formula (1) wherein A
represents a CRAR5 group is characteringed in that there is used as starting
mat eri al a conpound of formula (XV) SAZ sy~ _I~H . ~X -~
wherein R ~ 2 15 R 1 represent sRg TXpear or(VtHIzAnched (C1- Co6) al koxy group,
R z represents a hydrogen atom a hal n atomor a |linear or branched
(C1-Co6) al koxy group, which is subjected to the action of chloroacetone in
the preserger&h:a mneral base in dinmethylformam de nediumto yield the
compound of formula (XVI) g R SOz (XVI), R OOwhherein R~ and R 2
are as defRaneds ¢afingil dgrefoonela (Bhi ch is subjected to rearrangement in basic
mediumto yield the compound of formula (XVII) Rn SOZ (XVIl), R Z HS5

5 to yield the compound of formula (IX) :

R, SO,

N

j‘\ (IX),
R, NH R,

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

which is :

¢ cither reduced with a metallic hydride

10 to yield the compound of formula (X) :
R, SO,
AN
NH
1 ),
R'/ NH R,

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

¢__or.alkylated by.the action.of a_strong_base in.the presence of an.alkylating.agent Ry X

wherein R'; represents a linear or branched (C;-Cs)alkyl group and X represents a
15 halogen atom, and then reduced
to yield the compound of formula (XT) :
R, _S0,
N
NH (XI),

R 1? R,

R',

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



wWherein R1 and Rz are as defined hereinbefore, which is deacetyl ated by
‘heating at reflux in benzene nediumin the presence of an excess of

et'hyl ene glycol and a catal ytic anount of p-toluenesul phonic acid to yield
.the conmpound of formula (XVII1) Rn SOZ (XVIIl), R O O 10 wherein R 1 and
R z are as defined hereinbefore, which is subjected to hydrolysis in acid
mediumto yield the compound of fornula (Xl Xa) Ru SOz (XIXa), R z O 15
wherein R 1 and R 2 are as defined hereinbefore, of which, optionally, when
R3 i s ot her intemresencaiofrperdedydnr! fommuki dbgyen atomis protected by a
protecting group, and which then, aft treat ment with a strong base, is
treated with a conpound of forrrula R n R 3 represents a |linear
‘'or branched (C--C6)al kyl group onga—CCS C~) c;z%ﬁ)al kyl -10 group and P
represents a |l eaving group, to yield, }pfter deprotection of the nitrogen
atom the conpound of fornula (X X a) Ru SOz (~Xa) R 2 3 0 wherein R 1,

R z and Rwhatia Rads dedéhrd fhefoannhdgipre, 5 which conmpound of forrmula (XI Xa)

or (XIX a), resented by for a (X S02 (XIX) R viIr Z 0 wherein
R 1 and Rt %5@%%@@&%05%%%@@ Q%’eflé‘b%‘ée’defl ned for fornula (1), is

- either subjected to catalytic reduction to yield the conpound of formula
(XX) Ra SOZ (XX) R, ~~ R 2 3 10
5 the group R'; and the group R';, when it represents a linear or branched (Ci- Ce)alkoxy

group, of which compound of formula (X) or (XI) are converted to hydroxy groups
to yield the compound of formula (XIII) :

HO SO
N2
NH (XIII),
R2 ITI Rs
R

wherein Ry, R; and R4 are as defined for formula (I),
10 which compound of formula (VII) or (XIII) is reacted

e with a compound of formula (XIVa) :
RI—-Y'—ﬁ—Cl (XIVa)
X

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

atomror-an-NR:group-wherein-R-represents-a-linear-or branched: (€1-Cs)alkyl-groups

15 e or with a compound of formula (XIVb) :
R -N=C=X (XIVDb)
wherein R; and X are as defined for formula (I),
to yield the compound of formula (I/a;) or (I/a;), particular cases of the compounds of

formula (I) :



" hydroxy groups to yield the conmpouk

wherein R1, R2 and R3 are as defined hereinbefore, .-__. -or converted in
al cohol by the action of a hydride and the hydroxy group of the resulting
cohrpound is converted to a hal ogen atom by the action of an appropriate

Teagent, 15 to yield the conmpound of forrmula (XXI) Ru SOz _ . ~ ~ (xxI) ,
Rya ~ ~ _Rs R s wherein R~ R 2 and R3gare as defined hereinbefore, RS
represents a hal ogen atom -11 - or subjected to the action of an

X 4 erein R4 represents a linear or
branched (d - C6)al kyl grdtip, *t ojjyi@Lent heS&npound of formula (X Xb) Rn SCz
1, Nf1z, RS and )R 4 are as defined

L he S
NH (XIXb), R~ ~ ~ R3 R 4 OH5 yhef®
her ei nbef ore, which conpound of fo (XI¥p) - is either subjected to
PoundNof rmula (XXI'1) Rn SOz ' | NH
R 1, R¥, R3 and R 4 are as defined

catalytic reduction to yield the g
(XXI'l') , Rz ~~ Rs R 4 wherein
her ei nbefore, to - or the hydroxy group oRswhich is converted to a hal ogen
atom by the action of an appropriate reagent, to yield the conpound of
fornul a ()&)@qul)l)@lﬁéébzRR'R?ﬁé@lgm@aﬁsdmgﬁfrfoﬁﬂ&l,a(ﬁ; z, RB and R4 are as
defi ned herei nbefore and XSy Lggents a al ogen atom 15 the group R 1
and the group R 2, when il reﬁﬁgse. S%%ar or branched (C1- C6) al koxy
group, of which conpounds of foXnu XX) ™NH (XX |1 )YI/ape converted to

P forpula (XXIV)
N

or ganomagnesi um conpound 4‘#9 I

N

R;
-

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

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

base.

10 The process for the preparation of compounds of formula (I) wherein A represents a CR4Rs
group is characterised in that there is used as starting material a compound of
formula (XV) :

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

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



-12 HO SOz \NH (~1~ RZw- ~~RRa R3 5 wherein R2, R3, R4 and RS are as

defined for formula (1), which conmpound of forrmula (XXIV) is reacted with
a 'conpound of formula (XIVa) R Y -Cd (XIva) 5 X wherein R, X are as

defined for formula (1) and Y' represents an oxygen atom a sul phur atom or

an NR group wherein R represents a |ipgar or branched (Cl-C6)alkyl group,
or with a conmpound of fornmula (XIVb) R -N=C=X (XIVb) to wherein RI and X
are as defined for formula ﬁl,), to yield the conpound of fornmula (1/b), a

particul ar case of the corrpou‘! of sgmula (I) R~ Y-CO SOz X ~ ~ ,CH
)

(I/b) z RRec R\~ 4 5 wherein Rl,\zRZ, R3, R4xWH,are as defined for
formula (1), 15 which is puri

i f /necegsary, according to a
conventional purification tgg ue, Y\ s optfionally separated into the
i somers according to a converftional osepapation and is converted, if
desired, into addition salts with a pharmaceutically acceptable acid or
base. The winsteiRiR'pamdeR? enrds defisdl heeipbaforsceut i cal conpositions conpri sing

as active ingredient a conpound of formula (1) with one or nore appropriate
i nert, norhighiis ssiegiederie stearangemsny inhbagie ampdiveu e cxirldc digp eemppbrd of
accordi ng f%ﬂn{llgg?('\"i ention there may be nentioned nore especially those

whi ch are ‘surtable t’or oral, parenteral (intravenous or subcutaneous) or
nasal adm nistration, tableR$ or drageges, sublingual tablets, gelatin
capsul es, | ozenges, supposit oa%g Cr ey oi ntnents, dernmal gels,

i nj ectabl e preparations, drinkabl Ehsi ons, €XVID, | -13 The dosage
used can be adapted accordi ng=xe reitNyr 2~and the severity of the

di sorder, the administrati oftoute apd thg age and wei ght of the patient.
The dsosage ranges from1l to 500 ngOr day in one or nore adm nistrations.
The follow ng Exanples illustrate the invention but do not limt it in any
way. 5 TheviereinfR'inapdrRii ereiaaldefinssiderainkefkrepwn products or products prepared
Ao O e Ble A g Bk IF heRe eahliein BEPRARRE SRSELRST 1

of ethylene glycol and a catalytic amount of p-toluenesulphonic acid to yield the
compound of formula (XVIII) :

R', SO,
N
NH (XVIII),
R'/
0O O
0 _J
wherein R'y and R'; are as defined hereinbefore,
which is subjected to hydrolysis in acid medium to yield the compound of formula
(XIXa) :
R SO,
N
NH  (XIXa),
R
(0]
15 wherein R'; and R'; are as defined hereinbefore,

of which, optionally, when Rj is other than a hydrogen atom, the nitrogen atom is protected
by a protecting group, and which then, after treatment with a strong base, is treated with a
compound of formula R'3-P,

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



cust omary spectrophotonetric techniques (infra-red, NVR nass spectronetry

...). EXAMPLE 1 : 5, 5-Dioxido-2, 3, 3a, 4-tetrahydro-1H

pvrrol 0[ 2, 1-cl [1, 2, 41benzot hia 1o di azin-7-yl phenyl carbonate Step A :

‘N- f 2- ( Ami nosul phonyl ) - 4- net hoxyphenyT[ - 4- chl or obut anam de | 44 mmol of

triethylam ne and then, dropw se, a sol_ultd'_on cont ai ning 135 muol of

4-chl orobutanoic acid chloride in 30 m of tetrahydrofuran (THF), are added

to a solution containing 96.4 nmol of 2-am no-5-nethoxybenzenesul phonam de

in 200 m gpumpd P repragentsra lsayipg BiYPover ni ght at anbi ent tenperature, the

THF is ev . at ed; of - i b ' QN

wter. o Poiatrad emIREbTer bR e osomsing compqlpBSFRARIMBIXD 0 e

- - and dried. After evapoRAatli tsﬁz) expected product is obtained in the
ne

formof an oil. Step B : 5, 5- D3 ~Nfet hoxy- 2, 3- di hydro- 1H
pyrrol o[ 2,1-c111, 2, 41benzo thi ¢ N The AaXugt obtained in the above
orperature in 320 m of an aqueous 1N
sodi um hydroxi de sol ution. AfRY% Hddi tRen of 50 n of et hyl acetate and
stirring vigorously, the expected proguct, which precipitates, is filtered
of f, rinsed and dri ed. - 14 Step C:

5, 5- Di oxi cwheteiteR'®Ryand, B; 3@, a8 deBhddlivreinbefdtd, pyrrol o[ 2, 1-cl [1, 2, 41
benzot hi adi azi ne 106.5 mmol of sodi um borohydride are added to a suspension
cont af ni ng¥hish sompppndypf foraulg (XE¥®Or sBLRphaeprpssnteddyABa0RlagXkE®) i n 40 nl of
di met hyl fonnam de (DMF). Afterpstirring 5 overnight at anbient tenperature,
the reaction mxture is cooIerésa : (350 m of an iced solution of 1N
hydrochloric acid are added to t t ur@&Ixjhe expected product
precipitates and is filtered off ppoint : 193-198C Step D :

5, S-Di oxi do-2, 3, 3a, 4-tet rahydr g bl o[ R;1-cl [1, 2,41benzoto

t hi adi azi n-7-of 79.3 mmol of boron triktom de are added dropwi se to a

suspensi on containing 26.7 nmol of the product obtained in the above Step

in 350 M wherdinGh| HPRTHAA Be SBhOhRLARE afd R; Rls danded foditbmaagm, The
tenperature Is maintained for one hour and fhen the whole returns to

anbi ent temperature and is stirred overnight. After cooling the reaction
m xture 15 in an ice bath, 100 mMl of water are added and the biphasic
systemwhich is forned is stirred vigorously. The suspension so forned is
filtered. _ighephiligcte®td &tﬁ?ﬁ@éeﬁ@&idn&o%&@ﬁﬁ cohdpdu@bEformMal (Xef:her .- and
dried, yielding the expected product. lting point : 237-242C Step E :

5, 5- Di oxi do- 2, 3, 3a, 4-tetrahydROR1H_pyrk@.o[ 2, 1-cl [ 1, 2, 4] benzot hi a20

di azi n-7-yl phenyl carbonate 0. K6 Ty of\f\%i et h)(k?ﬂi ne, 5 ng of

4- di met hyl am nopyri di ne and, drppgw g, 01136 ml “of "phenyl chl orof ormate
dissolved in 2 m of dichloromefRRAEXCHZGLz), are added to a suspension
contgyning 0.83 mml "of the cﬁpound descri’b®d in the above Step in 30 n
of CHZCl2. After stirring for one night at anbient tenperature, the

sol uti on ivéhereiaRed Ry and Ranaroas ggfied dresibetorsci d and then with a saturated
sodi um chl ori de solution, dried and evaporated. After taking up the residue
in ether, the expected product is obtained by filtration.

-___or _converted_in_alcohol by._the_ action of a hydride and the hydroxy group of the

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

reagent, ,
15 to yield the compound of formula (XXI) :
R', SO,
AN
NH (XXI),
R'/ R,
Rl

5

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



-15 Melting point: 197-198 C El enental mcroanalysis CH N S theoretical
56.66 4.47 7.77 8.90 5 % experinental 56.44 4.55 7.61 9.02 The follow ng
Exanpl €s were obtai ned according to the procedure described in Exanple 1
.using the appropriate starting materials. EXAMPLE 2 :
O (5,5-D oxido-2,3,3a,4-tetrahydro-1H _ 47 _
pyrrolo[2,1-cl[1,2,41benzot hi adi azi n-7- y}) Ouhenyl t hi ocarbonate to The
expect ed produ i S obtained by repl aci ng chlo i.n St
with phenyl ﬂl‘hﬁ“giﬁ%f}ﬁll '@r £achan of amareaney! ?SIIH Comm%gi*e ﬁiﬂbﬁémeé?m
m cr oanal ysi 4 4.28 7.44 17.03 experinental
53.55 5. 02 fé%%se%}g %%@k@ﬁ&@%ﬁd Eﬁ%"lﬁ " do-2, 3, 3a. 4- t et r ahydr o- 1H
pyrrol o[ 2,1-cl [1,2,41benzot hi adi azi n-7-yl) S—uhenyl di t hi ocar bonate
.-~ w ' The expect ed- pr odu
obt ai ned~l§§/¥1?]é1ﬁh%1%‘?r}3@°”&4é¥ff Bﬁ%ﬁs‘i’)naﬂ n- St ep- E- wi t h- phenyl - - - - - - w 20
di t hi ochl orof ormate. Meltinggpoint : 0-214C El enental mcroanalysis C HN
S theoretical 52.02 4.11 7.14'34°5] Q2 % experinmental 51.85 4.10 7.36
24.69 EXAMPLE 4 : O (5, 5-Di oxi 3 3alNHL t et r &81Xb)- 1H pyrrol o] 2, 1- c]
[ 1,2, 4] 6enzot hi adi azi n-7-yl) Gg4-ehl] opoqhenyl) thiocarbonate - 16 The
expected product is obtai nedRY 2& ngBRahenyl chloroformate in Step E
wi t h 4chl or ophenyl thi onochl orof oRYAt e. gqsl ting point: 189-194C El enent al
m croanalysis. 5 CHN S d_theoretjcal 9 69 3.68 6.82 15.61 8.63
expefi menvapreiioR 3R's, Rpand Riparg gs definpdrembaimes 5 -
O (4-Ethyl -1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl) O phenyl
t hi ocarbonate io Step A : 7-Mthoxy-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de
There i s whichreethpband &f forghla (XIXBPC a suspension of 3.0 g of
2- am no- 5- ngt hoxybe zen sul honam e.in the esence qf .1.31 )
f or mami di he L Brtegdo § alygc ugion o ?F@éﬁ?}%%’ﬁ of O@Bﬂml)t ol uene.
The toluene is evaporated ofg: in vacug The residue is taken up in vvater
and the precipitate is filter&) Q:Step B : 7- Met hoxy- 4- et hyl -
1, 2, 4-benzot hi adi azi ne 1, 1-di d 2. 88NH of t(?éxﬁ)oduct obt ai ned i n the

i p 0 a suspension. . of 2nml=of DWF
cont ai ning 570 ng-ofi 0/ _o=NaR' B, -The mixture is stirred for 30
mn. until a black solution is obtainrggd. 929 pl of iodoethane are then
added dropw se thereto. ‘Stirring is cohtinued for 1 h and the reaction
m xt ur e i whereecR'piR'atRecdind\R'2are asldefimpdimranbefdiee precipitate is filtered of f
and rinsed with water and then with ether to yield the expected product.
Step C: 7-Methoxy- 4 et hyl - 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi ne
1, 1-gi oxi de o} tSh %@q @M@hqwsiﬁoe%dlt&aﬁgeg&atemaoystuéa@mﬁiwhnof 2.37 ¢
of t he proddct of the 5 above Step in 40 m of ethanol. The m xture
gradual | y b@pmsaﬂ@dﬁweheous After reaction for 1 h at anbient

t enper at ure, Eid%é(ct:o%peodnﬁ o‘f’?onnu‘iiab&(ﬁ?):' ce bath and neutralised

R, SO,
\
@;g\ﬂ (XXIID),

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

15 the group R'; and the groub R'5, when it represents a linear or branched (C;-Cs)alkoxy
group, of which compounds of formulae (XX) to (XXIII) are converted to hydroxy groups
to yield the compound of formula (XXIV) :



-17 by the addition of 1IN HC . The white precipitate is stirred for 15 mn.

and the ti

tle product is filtered off. Step D : 4-Ethyl-3,4-di hydro-2H

| , 2, 4- benzot hi adi azi n-7-of 1, 1-di oxide 79.3 mml of boron tribronide are
added dropwi se to a suspension containing 2 g of the 5 product obtained in

t he above
ni trogen.

Step in 200 nl of dichloronethane naintained at -60C under
The tenperature is naintained for one hour and then the whole

returns to anbient tenperature and is stirred overnight. After cooling the

reaction mixture in an i ce bd@

systemis

solid obtained is washed with wa
expect ed product. Melting poi <
%ﬂr 0-2

O (4- Et hyl

ogf wat er are added and the bi phasic
qien sexkovyed is filtered. The
ether, and |10 dried, yielding the
& Step E

2, Zgbenzot hi adi azi n-7-yl) O phenyl

stirred vigorously. T8

-1, 1-di oxi do- 3, 4-di

t hi ocarbonate The expected product Rq olpgai ned accordi ng to the procedure

described in Step E of 15 Exanple 1, rep Aci henyl chloroformate with
phenyl t hi BR&EH B &b oRnideRs g8 Fl?@leﬂcfPh{Lorm“{I]’%)?NSC El enent al
m croanalysis CHN S % heoretical 52.Z3 443 7 . 69 .1 '7260 - 20 %

experi ment
O (4- Et hyl

%&lcﬁ%aglgﬁlﬁggéﬂgﬁaﬁm) %’%%6%4?b;nzot hi adi azi n-7-yl) S-phenyl

di t hi ocar benafigh 4 BsmpoRAG Emif19EXIVa)i:s obt ai ned according to the procedure

descri bed

phenyl dit

El enent al
5

10

15

in Example 5, replacing phenyl thionochloroformate in Step Ewith
hi ochl orof ormate. 25 Bgri¥np&int XP¥®.232c -18 5 to
m croanalysis CH N S theorgtical 50.50 4.24 7.36 25.28

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

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

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

which is purified, if necessary, according to a conventional purification technique, is

20

optionally separated into the isomers accordinig to a conventional separation technique and——"

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

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

drinkable suspensions, etc. ...



.experinmental 50.07 4.09 7.57 25.31 EXAMPLE 7 :

O (4-Ethyl -1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-yl )
O '(4-chl orophenyl ) thiocarbonate The expected product is obtained according

to the procedure described in Exanple 5, replacing phenyl

thi onochl oroformate in Step E with 4-chhgrophenyl thionochloroformate.
Melting point : 155-156C El enental m croanalysis CH N S Cl1 theoretical
48.18 3.79 7.02 16.08 8.89 experinmental 48.64 3.93 6.91 16.08 8.98
PHARMACOLOG CAL STUDY OF THE PRODUCTS OF THE | NTENTI ON 15 20 25 Study of
the excit r I I : @soratZNAs
are prepara%jg d%érs{é%%éggec%fg@g%@%@@@éﬁ&%&ﬁ%‘gﬁg@ ér?faatcmgsé‘{eﬁléy Sg/g{ni di ni um

t hi ocyanatied pineintratdn aued ardthmaghad Weightoof the pajent.-TiRMasagerrengdsduimatldd by-
_-. chromat ography, on oligo-dT cellul ose and injected in an amount of 50 ng
per oocyt 600 THEPesSlay treangelanpisadmiysraiifat e for 2 to 3 days at 18C to

al |l ow expression of the receptors and are then stored at from8 to 10C

El ect rophysi ol ogical recording is carried out in a Plexiglass chanber at
from 20 t @h’4Qlowin@RZanpibsiusrite thx mvedidml byt db%o8 lindiBitlin 8FIWHZ4) by t he
2-el ectrode "vol tage-clamp” nethod, a 3rd el ectrode being placed in the
bath to serve as reference. Al the conpounds are adm nistered via the

i ncuhatio @Qrgl:,% ' ' cpRas Ysidiak 16 Reownd of
t he t|;53ri ogh§$ a ﬁ@g%@%%g%%%ﬁyl?gfﬁggﬁ dé?r%dl%gsﬁ@entrati on o% 10 ~M For
each conmpouseedetesidi ed, the concentration that doubles (EC2X) or quintuples
(EC5X) the intensity of the current induced by AMPA alone (5 to 50 nA) is
determ ned. 5 The conmpounds of the invention potentiate very substantiall.y

the excit ai@roym&lifR JrihEorpBiNds aeschbed in ﬁa@t]i)ééhféﬂ’esi Werk¥ @eteréiln@drabyordiagasi or
to that of the reference conpounds. The conpound of Example 2, especially,

has an EC2¥stofady, pesthophotbraetECEchnique, ((nfraved PNNRNCEIFPGAIONBHYPOS| TI ON t 0
Formul ati on for the preparation of 1000 tablets each conprising a dose of
100 ng conpound of Exanple .

oo EXAMPLE 1 :5.5-Dioxido-2,3.3a.4-tetrahydre-1.H-pyrrolo[2.1-¢][1.2.4]benzothia-

STEArate: 1ua- miniol of, riethylamine” and then; “dropwise, a*solution containing 135 mmol -of - -
3 g talc

e 4-chlorobutanoic .acid chloride in.30. ml of tetrahydrofuran (THF), are added to a.solution, . . .

.................................... 3 -20 CLAILMS 1. Co n f
formul a (|cyntaining 96.4 mmol of 2—amino-5-metlgoxybenzenesulphonam1de oY n%s of 'THF. -

15 After stirring overnight at ambient temperature, the THF is evaporated off and the residue

is taken up in water. Following extraction with ethyl acetate, the organic phase is washed

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

Step B : 5.5-Dioxido-7-methoxy-2,3-dihydro-1H-pyrrolo[2,1-¢][1,2.4]benzo-

thiadiazine

20 The product obtained in the above Step is stirred overnight at ambient temperature in
320 ml of an aqueous 1N sodium hydroxide solution. After the addition of 50 ml of ethyl
acetate and stirring vigorously, the expected product, which precipitates, is filtered off,

rinsed and dried.



R Y-1 -00~~0OS-NH X" (1) ARCH Rz Rs wherein 5 R represents an

aryl or heteroaryl group, RZ represents a hydrogen atom a hal ogen atom or

a hydrokxy group, X represents an oxygen atom or a sul phur atom Y

represents an oxygen atom a sul phur atomor an NR group wherein R

represents a hydrogen atomor a linear of, branched (Cl-C6)alkyl group, to A
represents a CR4R5 group or an NR~ group, R3 represents a hydrogen atom a
| i near or branched (Cl-C6)al kyl group or a (C3-C~) cycloal kyl group, R4
represents a hydrogen atomor a linear or branched (Cl-C6)al kyl group, or
15 A repragepies. a mé5Qﬂmdahememy-i.gss,mz{mma.fa-m.%@fimgggqpgdg iy
group, forme te TTTg WIET el I T epr esemnts 1, 2 or 3, K

hydrogen atom or a lisdnagehiadiazing t heir isoners and their addition salts
with a pharnaceutically acceptabl e acid or base, it being understood that

20 ~ "aryl group" is understood to nean an aronatic monocyclic group, or a
DI oyell € IR ndnibl ¥ L6dubor RO Rdck B SiERidPcfANIRE!35:5 ARl 8Pl Y
substituted by one or nore i t|ca erent groups: Hal ogen, [1 near

or br anchquodiet -oBGieddkiylthe hbovesStepin UO amlodfetimeBytfatanhidoXPMF)i Adar string
(27 Gy pordTATRBHED AFDIR aipeiaine, BRceacHipy PGB seolpS AR Biai1o) mdasan ed eo
by one or (Rfifen! 6tﬂﬂ@rh ocho%@Cz{E?cF' an(ecidd‘éﬁ)t@'tﬁé’ hb&eOtiBure. THE %Qﬁéblt&h]l@ﬂ%ﬂhct

(optionally substitut one or nore |inear or branched (CIl-C6)alk
groups), (pﬁielpngted amlllsﬁlltplredmff am no, or phenyl (optionally substitut ed by
one or identl cal ar djfferent groups: halogen, 5 linear or branched
(C1- Co) aI t S hed (Cl-C6) perhal oal kyl, hydroxy or |inear or

br anched (C~-C6)a|koxy) "heteroaryl group" is understood to nean an
aromati ¢ nmonocyclic group, or a blcycllc group in mhlch at Ieast one of the
rings is axtepo) rihexidorZ. himd-tetra 3

heteio at ons selectgg hrog glarogen oxygen and sulphur to optlonally

subst{ t ut ed by one ntical or different groups: hal ogen, |inear
or branched (Cl-C6)al kyl, linear or branched (Cl-C6)al koxy, |inear or
branched % 1- C6)perha|oa|ky| | i near or branched (C~-C6)perhal oal koxy,

hydr oxy, &YahBimaliof berondgibrsnide sre @m@mdyoms@ {0 2 GUSPENSHYN ePIEAIBIEAS: EIimGlear

0 P SNGS bRl 8L0 oASREE  RSORN o AL R ke SHES °

(C, -0CB)al kygh= hﬁh@nmhagemorheZten@@fmm@rid&nﬂﬁtaimarmf @né INoun@a etk thet Wheéleai m
1, characterised in that R~ represents an aryl group. 3- Conpounds of
formul a (F§tugnscierambiepttemperaturs andois stirrgfl @vornight oA Bert eoeling dhg Feagtinsy migpure

15 in an ice bath, 100 ml of water are added and the biphasic system which is formed is stirred

vigorously. The suspension so formed is filtered. The white solid obtained is washed with
water, with ether, and dried, yielding the expected product.
Melting point : 237-242°C

20 diazin-7-yl phenyl carbonate

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

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



.represents a hydrogen atom 20 4- Conpounds of formula (1) according to any
-one of clains 1 to 3, characterised in that A represents an NR 4 group. 5-
Conmpounds of fornula (1) according to any one of clains 1 to 3,
.characterised in that A, -N together with the adjacent -CHR3 group, forns
the ring m6- Conmpounds of fornula (I)_qggording to claimb5, characterised
In that mrepresents the 25 nunber 1. -22 5 to 7- Process for the
preparation of compounds OE formula (1) wherein A represents an NR4 group
or A repr 103 tom and, together with the adjacent CHR3 group,
fornms the i N | represents |, 2 or 3, is characterised in that
there is lﬁ&g%’alﬁﬁg%gh Eril]s'material a conpound of fornmula (I1) R S02NHz
(I'1) , R~z NHz wherein R 1 represeniNs a | 8snear or branched (Cl-C6)al koxy
group, R 2 represents a_hydrogen atom a hal ogen atomor a |inear or
branched (&themytitdoxy §66ap, 3dli ch7i’ld (a$-98ither reacted with the acid
chlori de @ I Il My pr nce a base, in a tetrahydrofuran
or acgetoni%’reﬁ‘ﬁé%gtlalﬁjm 85’45‘ CIE!&%g (2]3?) m ?'% - Ccoa (I1r), 15 wherein m
is as defined for fornula (1), to yield the conpound of formula (I~ R~y
~S¥NHZ (I~ , R./~~NHCOCHZ (CHz)mCHz - ¢ z wherein R~ a R re
as defi negrhﬁéqaléqwsgﬁefa@plqﬁmeéﬁob@nxeﬁéﬁcq%b@git%&f Rracqyes des %‘?‘\Hﬁqf’@"&l’?eefd
the conpougls e fRrspHate diartiy mdttu® ~N

EXAMPLE 2 : O-(S,S-Dio:_cido-z,3,_3a.4-tetrahvdro¥lH-pvrrolo[2.1-c]ll,ZAk
benzothiadiazin-7-yl) O-phenyl thiocarbonate

10 The expected product is obtained by replacing phenyl chloroformate in Step E with phenyl
thionochloroformate.
Melting point : 252-254°C
Elemental microanalysis :
C H N S
15 % theoretical 5424 428 744 17.03
% experimental 53.55 5.02 7.39 17.47

EXAMPLE 3 : O-(5.5-Dioxido-2,3,3a,4-tetrahydro-
thiadiazin-7-yl) S-phenyl dithiocarbonate

The expected product is obtained by replacinig phenyl chloroformate it Step E with phenyl
20 dithiochloroformate.

Melting point : 210-214°C
Elemental microanalysis :

C H N S
% theoretical 5202 411 7.4 2451
25 .% experimental 51.85 410 736  24.69

EXAMPLE 4 : O-(5,5-Dioxido-2,3.3a,4-tetrahydro-1 H-pyrroloe[2.1-c][1,2.4]benzo-
thiadiazin-7-yl) O-(4-chlorophenyl) thiocarbonate




R~ N2 ) m - 23 wherein R~ R 2 and mare as defined hereinbefore,
-which is subjected to reduction, in alcoholic or dinethylfornmamde medi um
in the preésence of sodi um borohydride, to yield the conmpound of formula
(V) RR1 O-s O~NH (M) ~-NR 2 )m5 wherein R1, R2 and mare as defined
herei nbefore, which is subjected to thejgction of boron tribromde to yield
the conmpound of formula (MII) HO O-S O ~NH (VI1), ~N R2 )mwherein mis as
defined hereinbefore and RZ is as defined for fornmula (1), 10 (b) or
cyclised ~ in the presence of an am dine of forrmula (VIIl) ~z wherein R3 is
as defi neq"hfechrxpéé%d"?hﬁiu(:i s oﬂtglnte&’bﬁﬁbﬁc&@%}féﬁw&ﬁ%f&{nﬂ@[ﬂ{@ E lwitlRye SOZ

R~ ~ ~ NH wher ei n are as defi ned herei nbefore,
which is ehlohenhengdhivedchiptoformateet al | i ¢ hydride to yield the conpound of

formula ( S02 ~ VvV -NHR3 5 2 wherein RI, R2 and R3 are as
defined h “84 194°
Elemental mxcroanalym :
5 C H N S Cl

% theoretical 49.69 3.68 6.82 15.61 8.63
% experimental 49.39 3.64 7.02 16.20 9.70

EXAMPLE 5: O-(4-Ethyl-1,1-dioxido-3.4-dihydro-2H-1,2.4-benzothiadiazin-7-yl)

O-phenyl thiocarbonate

10 Step A : 7-Methoxy-4H-1,2.4-benzothiadiazine 1,1-dioxide

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

taken up in water and the precipitate is filtered off.

15 Step B : 7-Methoxy-4-ethyl-4H-1,2.4-benzothiadiazine 1,1-dioxide

2.88 g of the product obtained in the above Step are added portion by portion to a

suspension of 9 ml of DMF containing 570 mg of 60% NaH_in mineral oil. The mixtureis

stirred for 30 min. until a black solution is obtained. 929 pl of iodoethane are then added
dropwise thereto. Stirring is continued for 1 h and the reaction mixture is precipitated by
20 adding water. The precipitate is filtered off and rinsed with water and then with ether to

yield the expected product.

Step C : 7-Methoxy-4-ethyl-3,4-dihydro-2H-1.2.4-benzothiadiazine 1.1-dioxide

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

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



.or alkylated by the action of a strong base in the presence of an

al kyl ati ng agent R 4X wherein R 4 represents a |inear or branched

(C~- C6)'al kyl group and X represents a hal ogen atom and then reduced 1o to
yield the conpound of formula (XI) Rn S02 (~), R~ ~-NR3 2 R 4 wherein
R 1, R2, R3 and R4 are as defined herqr7nbefore or Din the presence of
an aldehyde of formula (XII) r _. -

R3 is
as et Tt s B0 fe—lmwpg%t sl
above, % % F§~ and the group R 2, when it represents a |linear or
branched ?C ? koxy group, of which conpound of formula (X) or (XI) are

. converted to hydroxy groups to yield the conpound of fornula (X I1) - 25
HO SOz (Xl N Ra wh
formul a (ISteRDdsEthy L. - =l UL DXILS
conpound of forrrula (XI Va) Rl Y' - C-CI (XI Va) X V\/nereln R, X are as defined
for formula (1), and Y' represents an oxygen atom a sul phur atomor an NR
group wher7c913nmﬁiol roé ﬂ)omtndtbsomidleiameaddedrdrbp\aisc hed sqloncon a;bht;aini% @Lg)of ther

wth a co Xl R~- =X | 0 wherein X
e d GomPar pBined, g Py Step i ANy GigHBHREE TaRA f 201G or
(I7az), pahliéCHlr8gerC %ﬁsterﬁf)eﬁaﬁ?e fs%ﬂﬁﬂtﬂﬁ% 8f 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 so formed is filtered. The solid obtained is washed with water, with ether, and
10 dried, yielding the expected product.

Melting point : 214-218°C

Step E : O-(4-Ethyl-1,1-dioxido-3.4-dihydro-2H-1,2.,4-benzothiadiazin-7-yl)
O-phenyl thiocarbonate

The expected product is obtained according to the procedure described in Step E of

15 Example 1, replacing phenyl chloroformate with phenyl thionochloroformate.

Melting point : 173-175°C

Elemental microanalysis :
C H N S

e Y theoretical 5273 443 7.69 17.60

20 % experimental 52.81 4.68 7.66 17.75

EXAMPLE 6 : O-(4-Ethvl—1.l-dioxido—3,4-dihvdro-2H-1,2,4-benzothiadiazin-7—vl)

S-phenyl dithiocarbonate

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




_forrrpla(l) R Y-COSOz X" ~ (I/al) NR3 __- -

S R4 . - . ‘Wherein X Y, R. R, R3
(I

and R4 are as defined for formia (1), RY-COSO1 X \NH (I/az) N 15 )"

wherein X, Y, R, R2 and mare as defined for forrmula (1), which conpounds

of formula (I/a,) or (1/az) - 26 are,_ilg_necessary, purified according to
a conventional purification technique, are optionally separated into the

i soners according to a conventional separation technique and are converted,
i f desir edlemental nyierioanalysisti on salts with a pharnmaceutically acceptable
acid or base. 5 8- Process for, the Wepargtion of conpounds of formula (I)
wherein A represents a AR5 group, Is characterised in that there is used
as starti ng thedrefical a sospoungdqof fgpmul 258%V) R 1 SOz ~H(~, R 210
wherein R 1 represents a |linear or branched §C~- C6) al koxy group, R z

r epr esent o gxperimental ab887 adi9dl ogéA7at oA¥-8F a linear or branched

(C1- Co6) al koxy group, which is subjected to the action of chloroacetone in
the presence of dinmethylformam de to 15 yield the conpound of fornula (XVl)
R i SOz @RAMPIR 7 :\ ©-Q-Faeyidi PdBxidesd-dth¢dw-2HAS2 ddfenpeiidiiazinTov or e,
which is subjected to rearrangenent In basic nediumto yield the conpound
of formula (XVI1) Rn S4-cllorophenyl) thiocarhgmats 20 wherein R'1 and R 2 are as
defined herei nbefore,

The expected product is obtained according to the procedure described in Example 5,
replacing phenyl thionochloroformate in Step E with 4-chlorophenyl thionochloroformate.
Melting point : 155-156°C
10 Elemental microanalysis :
C H N S Cl
% theoretical 48.18 3.79 7.02 16.08 8.89
% experimental 48.64 3.93 6.91 16.08 8.98

PHARMACQOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

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

a - Method :
mRNAs are prepared from cerebral cortex of male Wistar rat by the guanidinium

thiocyanate/phenol/chloroform._.method._ The___poly-=(A’)._mRNAs are _isolated by

20 chromatography on oligo-dT cellulose and injected in an amount of 50 ng per oocyte. The
oocytes are left to incubate for 2 to 3 days at 18°C to allow expression of the receptors and

are then stored at from 8§ to 10°C.

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

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

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

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



which is deacetylated by heating at reflux in benzene nediumin the

presence of an excess -27 of ethylene glycol and a catal ytic anount of

p-t ol uenesul phonic acid to yield the conpound of forrmula (XVI11) R~ i S02

NH (XVIlIl), R ~ 2 wherein R1 and R Z are as defined hereinbefore, 5 which

is subjected to hydrolysis in acid ITEdi_Li to yield the conpound of fornula
(XIXa) Rn SOZ I NH (XIXa), R 2 Owherein R1 and R 2 are as defined

her ei nbefore, of which, optionally, when R3 is other than a hydro%len at. om
the ni t r ogeeasaredratitke prdbelbhedasriod afadminpeation: AMPArisuped draicsFriFAtioRay,

after treat t oW [ y al S Ll 1 ; | a
R 5P, wnatrn R SeRbRRRE sAARR, debodt ftaRdn thy U RRIPEART o QuiBEIRS 2
(C3-C) CYQEQEM?)ﬂhe @tentipy eNtle Bufrenriadest 5y AMBAvIlaE (o8P nA) ds gdtetdnedaf t er
deprotection of the nitrogen atom the conpound of fornmula (Xl X a) R~y~/ SQZ
R ~v ~R-3 2 15 wherein R1, R2 and R 3 are as defined hereinbefore,

whi ch, co n l.a. ( J. X : X)
R Sz TR Pt B e ieyebbn Morflal Sy SBRGERAR] B BeiGRIPNIRAS BN ro
is as defixe®PA aid theit attivaty(ik yery2lealB super?@ te tleit bhithe refebinee teipoundsat al yti c
reduction to yield the conpound of fornmula (XX) Rn SOz (xx) R ~ ~ R3

The compound of Example 2, especially, has an EC2X of 1.8 uM and a EC5X of 9.6 uM.

PHARMACEUTICAL COMPOSITION

10 Formulation for the preparation of 1000 tablets each comprising a dose of 100 mg
compound of Example 1........ccccccvvimiiiininnciinincn e 100 g
hydroxypropyl CellUlOSE .......cccceriiriinniiniiiree e 2g
Wheat StArCh .....ovveiciccecrrc e 10g
JACTOSE ..vvveiveiieirereerteereeessesreeesseeeeeeessraeesaaseresateesrneessssasesessnnaesssssessessanns 100 g

15 MNAZNESIUM STEATALE. ...c.ueeeereeeerirenerreetetestresieesiere e sss e baesaessneses e eseas 3g




wWherein R~, R 2 and R3 are as defined hereinbefore, - or converted in
-al cohol by the action of a hydride and the hydroxy group of the 5 resulting
conmpound i's converted to a hal ogen atom by the action of an appropriate
.-reagent, to yield the conmpound of formula (XXI) R~ SCz _ . ~ ~ (xxl) , R~z
~~R3 R s wherein R~ Rz and R3 arejgs defined hereinbefore, RS
represents a hal ogen atom 10 - or subjected to the action of an
or ganomagnesi um conpound R 4 MgBr wherein R 4 represents a |linear or
branched (Cl CG) al kyI group, to yield the conpound of formula (XIXb) R .

-- v~ (X Xb)erLRtMs- - _R3 R-4 OH wherein R 1, R z,
RB and R 4 are as defl ned her ei nbef or e, I5 which conmpound of formula (XI Xb)
- is either subjected to catalytic reduction to yield the conpound of
formula (XXl -29 Sz - ' ~NH(XXIl) Rz ~~ R3 R 4 wherein R 1,
R 2, R3 aﬂdéﬁzrﬁ’oﬁ?‘é(ﬁ?n’a’é‘%ﬁéd herei nbefore, - or the hydroxy group of
Wmch is converted to a halo togl by tdpe ggtion of an appropriate
reagent, to yield the conﬁo—— ﬁ | a g@(lllﬁ Rn SOz NH (XXI'l1), Rz ~
~ RB Rya R s wherein R1, R Z R4 aN€é as defined hereinbefore and
R S represents a hal ogen atom tﬁe 0 R‘ 1 &nd the oup Rz, when it
represents a linear or branched (Cl- »ycgroup whi ch corrpounds of
formulae (XX) to (XXII1) are converk droXBs groups to to yield the
conpound of forrmula (XXI'V) HO SO\H

wherein :

bd to

5 R; represents an aryl or heteroaryl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
X represents an oxygen atom or a sulphur atom,
Y represents an oxygen atom, a sulphur atom or an NR group wherein R represents a
hydrogen atom or a linear or branched (C;-C¢)alkyl group,
10 A represents a CR4R;5 group or an NRy group,
R; represents a hydrogen atom, a linear or branched (C;-C¢)alkyl group or a (C;-Cy)-
cycloalkyl group,
R4 represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group,
or
15 A represents a nitrogen atom and, together-with the adjacent -CHR3- group, forms the ring

—N
wherein m represents 1, 2 or 3,

U

R; represents a hydrogen atom or a halogen atom,

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

it being understood that :

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

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



RZ~~~RRaR3 -

~8- .- - - wherein RZ, RS,
R4 and R5 are as deflned for formula (), whi ch con corrpound of fornula (XXIV)
.is reacted with a compound of fornmula (XIVa) R~ Y'-CC (XIVa) 15 X
wherein R, X are as defined for fornulg,(l), and Y' represents an oxygen
atom a sul phur atomor an NR group V\/nerel n R represents a Iinear or

branched (Cl- , -30 th.a f.f XI Vb
Rl CNECX (X @o)&ain»féﬁaép%{«%&pm&yawnaﬁﬁaﬁ i R Praieat of3d By Bng oe1 o

oo Pl AT BB (PR R, RSB SRRty
RZ, R3, R4, H?Sm&rer msrajhﬂeamed bfamchédb (GrCaalkly) gronps)c(Cii-Ce)plityisfiipbdnylamino,
Opt 1 onal 1y SupleRydapiony RS Gty Sns e bt HEmicH ot EBfRgeH e halogen
W h A phar nasarr Sa e (s CPaBRE e oy I EP GRCpktRafl, Ay@Oxpa i<
conposi ti onslnrearrqmrbramigd&@l-élelaikoay} ngr edi ent a conpound according to any

one of clains 1 to 6 in conbination with one or nore pharmaceutically
accept abl e, |hnert non-t oxi c exci BI ents or carriers. | U, Pharnace t| cgl

conposi t | &ns PECERAY; FGUR ol Andpisiogd ¢ Mean R GO HENGRPPQRYClin §FRE: he Bipy o
conpound ac ‘%%1% 09 WIRCIRRY 198 o of R Mhgd if ArdindtR! cHRRindT BRE GRTBP tifree SUCH
as AMPA nodul at'ors.

. AFH. Al . Ay. AﬁenhcAy ohydifferent. betexo Aatamaf sebgcPedA fiym Afitragena. oxygen AmdAsulphos A

. AR AQ: : EAt 45
at 4110 a#. #. é’P%{lalJbsubstltu%b)s%e 95 more identical ot diffgre%%}gn%;lélp&wnﬁ% (O
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2- Compounds of formula (I) accordlng to clalm 1 charactensed in that R; represents an

aryl group.

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

represents a hydrogen atom.

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

represents an NRy4 group.

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

—N
together with the adjacent -CHR; group, forms the ring Q
m

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

25 number 1.
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wherein m is as defined hereinbefore and R; is as defined for formula (I),
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#*# AeCOkk
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10 (b) or cyclised :

> in the presence of an amidine of formula (VIII) :
NH

Rs_ﬁ/ / (VIID)
NH

wherein :

R3 is as defined for formula (I),

15 to yield the compound of formula (IX) :
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R'/ NH R,

S10%h

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

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

halogen atom, and then reduced

10 to yield the compound of formula (XT) :
R', SQ,
N
/IEI (XD,
R') 1? R,
R',

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

> in the presence of an aldehyde of formula (XII) :
(0)

N 7
Ri—C (x),
H
15 wherein Rj is as deﬁned'for formula (I),

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

the group R'; and the group R'2, when it represents a linear or branched (C;-Cs)alkoxy
group, of which compound of formula (X) or (XI) are converted to hydroxy groups
to yield the compound of formula (XIII) : ‘
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e or with a compound of formula (XIVDb) :
Ri-N=C=X (XIVb)
10 wherein R;, Y and X are as defined for formula (I),

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

formula (I) :
R—Y—C—O
! I 5Q
X )Nil (I/a))
R7STONTR,
X §

4

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

R—Y—C—0
@i U/a,)

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

15

which compounds of formula (I/a;) or (I/ay) :
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10 wherein :
R’ represents a linear or branched (C;-Ce)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C;-Cg)alkoxy
group,
which is subjected to the action of chloroacetone in the presence of dimethylformamide to

15 yield the compound of formula (XVI) :

(XVD),

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

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

Q

2
NH (XVII),

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

which is deacetylated by heating at reflux in benzene medium in the presence of an excess
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(XIXa) :

R SO,
N

NH  (XIXa),

R';

(0

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

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

compound of formula R's-P,

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

group and P represents a leaving group,

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

15 .
wherein R';, R, and R%; are as defined hereinbefore,

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

R, SO,
N

NH (XIX),
.R'z R,
o
wherein R'; and R'; have the same meaning and Rj is as defined for formula (I),

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

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

to yield the compound of formula (XXI) :

NH (XXI)

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

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

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

to yield the compound of formula (XIXb) :
R'.

90
N 2

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

15 which compound of formula (XIXb) :
- is either subjected to catalytic reduction to yield the compound of formula (XXII) :
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wherein R';, R';, R3 and R'; are as defined hereinbefore,

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

appropriate reagent,

5 to yield the compound of formula (XXIII) :
R SO,
AN

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

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

wherein Ry, R3, R4 and Rs are as defined for formula (I),

which compound of formula (XXIV) is reacted

e with a compound of formula (XIVa) :
RI—Y'—ﬁ—Cl (XIVa)

15 X

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

atom or an NR' group wherein R' represents a linear or branched (C;-Ce)alkyl group,
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wherein X, Y, Ry, Ry, R3, R4, Rs are as defined for formula (1),

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

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

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

inert, non-toxic excipients or carriers.

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

modulators.




