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be i nvél vagdElying %Flélat@@t meReh £athephyséol pﬁéﬂo??edlas bive glhyrly showgn dhadt a

i men volved in 15
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hlppocanpusgﬁonﬁ}i thggfr as of the brain essential to processes. of.-menory

neur onal

and cogni t%

§1r7o?ﬂ5d agents such as aniracet am-have, - ver

y:

recently been described as nDduIatlng the AMPA receptors .of - neuronal cells

in a p05|t|ve manner (Journal “of Neurochem stry, 1992, 58, 20 1199- 1204).
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the most aetﬂopﬁmfcotdggswgz zv1spgha}r macol ogl cal agents E

g Amoncr those receptors the AMPA (oa-ammo-B-hydroxy- -methyl—4—1soxazole-proplomc

~ ac1d) receptor appears to be mvolved to the greatest extent m the phenomena of

roggpomyghd ng} Aenmcms dvrsimar, s

o physmloglcal neuronal excltabthty and, espec1ally, in those phenomena mvolved m

15

: memonsatlon processes. For example, it has been shown that leammg 18 assoc1ated W1th an

mcrease in the binding of AMPA to 1ts receptor in the hlppocampus one of the areas of the

L bram essentlal to processes of memory and cognition. Likewise, nootroplc agents such as

o amracetam ‘have very recently been descnbed as modulatmg the AIV,[PA receptors of

20
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‘neuronal cells mn a posmve manner - (Journal of Neurochemlstry, 1992, 58,
' 1199—1204). ' ' '

'In the hterature compounds having a benzamide structu.re ‘have been descnbed as
‘ possessmg thls same mechanism of action and Improving memory performance (Synapse

. A1993, 15, 326 -329). Compound BA 74, 1n partrcular is the most actlve of those new i,

pharmacologlcal agents.

Fmally, patent speciﬁcation EP 692 484 describes a benzothiadiazine compound having a -

facilitating action on the AMPA current and patent apphcanon WO 99/42456 descnbes 4

“ znter alza parucular benzotbradramne compounds as modulators of AMTA receptors o



25 FlnaIIy, pat ent specification EP 692 484 describes a benzot hi adi azi ne
compound having a facilitating action on the AVPA current, and patent
application WD 99/ 42456 describes inter alia particular benzot hi adi azi ne
conpounds as nodul ators of AMPA receptors. -2- The benzot hi azi ne and
benzot hi adi azi ne conmpounds to which the present invention relates, besides
bei ng new, surprisingly exhibit pharnacol2ogical activity on the AMPA current
that is markedly superior .to the activity of the conpounds having simlar
structures described in the prior art. They are useful as AVPA nodul ators
for the treatnment or prevention of 5 disorders of nenory and cognition that
are associ abedeniotiiazipeandberrodyadiazinesompouadadoethich the piespniciasémion refatel,

progressiv r enerative WI th Al zhel ner di
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i schaem a and with the sequel ae o | epsy. to Mofe specifically, the

present i nWethe Biprrast dhey at%u&?@ﬁrﬁé Aomoﬂ@lam for(thy tre®ment b ﬁemon\ofb ad
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group or aor Biptegionymith BlogrepiesritdiegeneyAivo dfRasat Ofkh A12HeRR@!s deady aamhed
Cr)cycl oal kyl group, R4 regresents a hydrogen

Ct-C6)al k up or
gt om 03 a %iqlféa‘gs‘%ﬁe avléh]é’fv@angtens CBymRk It gelggpphrenia, with the sequelae of acute

neurodegenerative diseases, with the sequelae of ischaemia and with the sequelae of

epilepsy.

10 More specifically, the present invention relates to compounds of formula (I) :

o L0
1?‘
@,

- wherein :

R; represents a heterocyclic group,
R; represents a'hydro gen atom, a ha_lo gen atom or a hydroxy group,
15 A represents a CR4Rs group or an NRy group,
R; represents a hydrogen atom, a linear or branched (C;-Ce)alkyl group or a
| (C3-Cy)eycloalkyl group,
Ry represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

A represents a nitrogen atom and, together with the adjacent -CHR3- group, forms the
20

. —N .
nng wherein m represents 1, 2 or 3,

m



or A represents a nitrogen atomand, together with the adjacent -CHR3-
group, fornms the 20 ring wherein in represents 1, 2 or 3, m-3 Rs
represents a hydrogen or hal ogen atom to their enantioners and

di ast ereoi sonmers, and also to addition salts thereof with a
pharmaceutical |y acceptable acid or base, a heterocyclic group being
“understood to nean a nonocyclic or bicy€3+c, aromatic or non- 5 aromatic
group containing fromone to four identical or different hetero atons

sel ected ﬁgQﬁ%@%&ﬁ@gﬁﬁmD%§MQQngﬁga&HLphur, optionally substituted by one
or nore identical or different groups selected from hal ogen, |inear or
branched (C1-C6)al kyl, linear or branched (d-C6)al koxy, |inear or branched

Ct - C6) pol yhal oal kyl., 1i b hed - | koxy- banyl , ,
(i oxo, | cabbB CTHERPRG R R P CBYaapt, 01 MSeT oni kool B ce
( Ct - C6) pol prhaharulie, acBy i Yeid 6y B, nitro, amno (optionally substituted

by one or " nore |linear or branched (C-C6)al kyl groups), am nosul phonyl
(optionally substituted by one or nore |inear or branched (Cl-C6)al kyl

groups) and, ((CT- C6) al kyl sul phonyl arni no. _ Anong t he armaceutical |y

S copt abi & B FRE T et R B AP Dl ean f TRATEYR ST PGS BT ATSES on,
hydr ochl ordremagd droupyebnebhiaf fforR@nd ,to FhuPIdehtical J€ idikferB RO Ntk EnASé16ted 5
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid,

succi ni ¢ 9w, nitrggan; Aryscmendl suiphwaapioralivdsubséittedr b oaeiod maralidenticak py,
o’ oo ArePRERE AR RGO I B s SRR IR R o

Anong t he pharnaceuti ca ases fthere one

i nplyi ng  @1Cedlkddyaliheut, or bthichien (T AT Yookl odliofl Alsisdatl 67 braldhed i(@eCs)alkoxy-
itriethylam ne, tert-butylam ne etc,. 20 The gro%Pin Rl is preferably. in
posi tion Eaébotheoﬁeﬂwxoc aqarlgﬂx,yg linear og branched (C,-Cg)acyl, linear or brancheéd

10 (Cy-Ce)polyhaloalkoxy, hydroxy, cyano, nitro, amino (optionally substituted by one or
more linear or branched (C,-Cg)alkyl groups), aminosulphonyl (optionally substituted by
one or more linear or branched (C;-Cg)alkyl groups) and (C;-Ce)alkylsulphonylamino.

Among the pharmaéeutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
15 acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, furﬁaric 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..

20  The grouping R@\ is preferably in position b of the phenyl carrying it.
. o— .

R, preferably represénts a monocyclic heterocyclic group.

Greater preference is given to R; representing an aromatic monocyclic heterocyclic group
containing from 1 to 4 hetero atoms selected from nitrogen, sulphur and oxygen, more
especially nitrogen and oxygen, such as, for example, the tetrazolyl, triazolyl, imidazolyl,

25 pyrazolyl, pyrrolyl, pyridyl, furyl, oxazolyl and oxadiazolyl groups.



Ri preferably represents a nonocyclic heterocyclic group. Geater preference
i's given to Rl representing an aromatic nonocyclic heterocyclic group
containing froml1l to 4 hetero atons selected fromnitrogen, sul phur and
oxygen, nore especially nitrogen and oxygen, such as, for exanple, the
tetrazolyl, triazolyl, imdazolyl, 25 pyrazolyl, pyrrolyl, pyridyl, furyl;
oxazol yl and oxadi azolyl groups. r t -4-4kn |ikew se advant ageous manner, R
represents a nonocyclic heterocyclic group containing from1 to 4 hetero
atons sel ected from oxygen, sul phur and nitrogen, nore especially the

oxat hi adi azol yl', di hydrooxadi azol yl and norpholinyl ‘groups. Advantageously,
the group R lkewises abwantageoesd mamnsyb&t i taptasentbya ambnonyalic dretdrogiebhegroup

j - CB) al kyl h as, f | t hyl . ar.b
Lk oxo. or ot HgEe S D iE e € AL partsA it o i SUBHR s illedl iR of
the phenoxyspetially Sl dGttiHdRazoBAl iy Rotddia FVELRT @BEROIiSy 1T NS, t 0 the R2 group

being a hydrogen atom 10 Préferred conpounds of the invention are conpounds
wherein A represents a nitrogen -N atomand, together with the adjacent

-CHR3 group,. forms the.rin rein presents 1 .2 of 3 referably 1.
Preferred g‘gﬁ%ﬁ%ﬂ%gﬂ& ﬂ'{eh%l%}lmn%% Bjﬁsql]gf.tggi{eg or su stltute]d by a finéar of brancheg
7- [ 3- (14t gt regeikyberyhp RREAREXKM} exandpl8dhémethyl group, or by an oxo or thioxo group.

tetrahydro-1H pyrrolo[2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de,
7-[3-(3-furyl)phenoxy]- 15

2 3 NS IR AL oG B e g

[ 1, 2, 4] benzatingii azi ne. The enantioners, diastereoi soners and addition
salts with a pharmaceutically acceptable acid or base of the preferred
conmpounds of the invention forman integral part of the invention.

Preference is given to the R, group being a hydrogen atom.

10  Preferred compounds of the invention are compounds wherein A represents a nitrogen

—N
atom and, together with the adjacent —CHR;~ group, forms the ring wherein

m

m represents 1, 2 or 3, preferably 1.

Preferred compounds of the invention are 7-[3-(1H-tetrazol-5-yl)phenoxy]-2,3,3a,4- |

tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide, 7-[3-(3-furyl)phenoxy]-
15 2,3,3a4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide and 7-[3-(1,3-

oxazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazine.

The enantiomers, diastereoisomers and addition salts with a pharmaceutically acceptable
acid or base of the preferred compounds of the invention form an integral part of the
invention.

20  The invention relates also to the processes 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 CHRj3 group,



20 The invention relates also to the processes for the preparation of
¢onpounds of fornmula (1). The process for the preparation of conpounds of
formula (1) wherein A represents an NR4 group or A represents a nitrogen
atom and, together with the adjacent CHR3 group, -5- forns the ring -N
wherein mrepresents 1, 2 or 3, is characterised in that there is used as
starting material a conpound of formulaXd1) R 1 S02NH, R 2 N H2 wherein :
5 R 1 represents a linear or branched (C -C6)al koxy group, R 2 represents a
hydrogen atom _a hal ogen ataomor a |inear or branched (C -C6)al koxy group,
which i s :foymythgringer reMeTed WwheminmaepeseatsdhRor Bdis chiraeterisadiia thatH) i n t he
presence of a base, in 10 tetrahydrofuran or acetonitrile nmedium: Cl-
CH2 - (CH2)m- CH2 - COChA111), wherein mis as defined for forrmula (1),

to yield the co und of formula (I1V) : SO2NH (1V)3 R, NHCOCH -(CH ,
15 wher ei ﬁgeﬁels‘gg aﬁtén%@%%ﬂ%éﬁﬁma%ﬁp%%ﬁmés which is then cyclised
in a basic nediumto yield thq{.?orrpoungoof formula (V) OORI

2 2
an,
R’ NH,

wherein :
5  R') represents a linear or branched (C;-Cg)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C1-Ceg)alkoxy

group,
which 1s :

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

10  tetrahydrofuran or acetonitrile medium :
- Cl- CH; - (CHy), - CH, - COC1 1D,

wherein m is as defined for formula (I),

to yield the compound of formula (IV) :
R, SO,NH,
vy,

R NH-CO-CH,-(CH,)_- CH, - CI

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

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

Oo_.,0
' N %
R, \S:

N
| ™,
N

-

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



Nm R 2 aN6 wherein R1, R2 and mare as defined herei nbefore, -6- which
i's optionally subjected to reduction, in an al coholic or dinethylformmn de
medium in the presence of sodi um borohydride, to yield the conmpound of
formula (M) : 0"0 R1S" NH R m wherein R1, Rz and mare as defined
her ei nbefore, 5 which conpound of fornmula (V) or (VI): is subjected to the
action of boron tribromde to yield thebeonpound of formula (VII) : HO N(H)
Rz N) wherein Rz is as defined for formula (1) and in is as defined

herei nbefore, (b) or cvclised 10 > in the presence of an am dine of fornmula
(VIT1) : NH wherein : R3is as defined for fornula (1), to yield the
conpound o¥hithineptwnallxyubjgeted to reduction, in an alcoholic or dimethylformamide medium,

in the presence of sodium borohydride, to yield the compound of formula (VI) :
| 0_.0

va N\ /:
NH
VD),
R/ N
I
wherein R';, R'; and m are as defined hereinbefore,

5  which compound of formula (V) or (VI) is subjected to the action of boron tribromide

to yield the compound of formula (VII) :

HO O‘\S’i(;(H)
3 (v,
N
R/

wherein R; is as defined for formula (I) and m is as defined hereinbefore,
(b) or cvclised :
10 > in the presence of an amidine of formuia (VIII) :
NH
R (VIID,
NH,

wherein :

R; is as defined for formula (I),

to yield the compound of formula (IX) :



RIlso, R z NHR3 wherein Ri, R2 and R3 are as defined hereinbefore,
which is either reduced, using a netallic hydride, 5 to yield the conpound
of formula (X) : R1so0\2 R NHR3 wherein R1, Rz and R3 are as
defined hereinbefore, or alkylated 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 (Ci -C6)al kyl group and X represéats a 10 hal ogen atom and then
reduced to yield the conpound of forrmula (XI) Ri so NHQM Rz NR3 z'\2
R4 wherein R1, R2, R3 and R4 are ag efined hereinbefore, in the
nresence of an al dehyde of fornuf OV R3IC(XIl), 15 H wherein R3 is
as defined for fornmula (1), to yi i he cﬁrrpouﬂ(x),of formula (X) descri bed

|
her ei nbef ore, -8- @
NH R,

2

Rl

wherein R'1, R'; and R; are as defined hereinbefore,

which is :

¢ cither reduced, using a metallic hydride,

5 to yield the compound of formula (X) :
R', S0,
N
NH
X),
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 R'sX,
wherein R's represents a linear or branched (C1-Cg)alkyl group and X represents a
10 halogen atom, and then reduced

to yield the compound of formula (XT) :

R, SO,
AY
j\H (XI),
R'] IF R,
R'

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

> in the presence of an aldehyde of formula (XIT) :
0]
/7
R—C (X1,
\
15 H
wherein Rj is as defined for formula (1),

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



in which conmpound of formula (X) or (XI) the group R 1 and, when the group
R 2 represents a |linear or branched (Cl-C6)al koxy group, the group R2 are
converted into hydroxy groups to yield the conmpound of formula (XII1) : HO
50z NH (XIM Rz NR4 5 wherein R2, R3 and R4 are as defined for formula
(1), which conmpound of formula (VII) or (XIIl) is reacted with a boronic
acid conpound of formula (XIV) R. B(G#z 10 wherein R'1 represents a
cyano group or a heterocycle, to yield (after optional conversion of the

group R'1,inwheeh & i fortrid 85} cyano group, into the correspondi ng
tetrazolyl groupfﬁﬁ%e conpound of fg§ﬁﬁla (1/al) or (l/az), particular

cases of tthe gouwgbuanis Vdﬁnﬁhfr grahpREIrypresentiya Nndar @ bygncheg (CNQ6)(a];zg)xy arqep, N R3

R4 15 whe elngouII?){ 2al?%wnverteﬁmtoéhygm%ye}g%u%ef| ned for fornmula (1),

to yield the compound of formula (XIII) :

HO s,
NH (XII),
PG
RN R,
5 ” R,

wherein R,, R3 and Ry are as defined for formula (),

which compound of formula (VII) or (XIII) is reacted with a boronic acid compound of

formula (XIV) :
R"

1
@\ xIv),
B(OH),

10  wherein R"| represents a cyano group or a heterocycle,

to yield (after optional conversion of the group R";, when the latter represents a cyano
group, into the corresponding tetrazolyl group) the compound of formula (I/a;) or (I/a,),

particular cases of the compounds of formula (I) :

R _
@—O SO

| )N\H (I/a,),
RN R, |

15  wherein Ry, Ry, R; and R4 are as defined for formula (I), ‘

@i NH /a,),
)
. ). |



alo sot \NH (va2), R N~ -9 wherein Rl, R2 and mare as defined for
flformila (1), which conpounds of fornulae (Ual) and (I/a2) : are purified,
if necessary, according to a conventional purification technique, are
separated, if desired, into their isonmers according to a conventiona
separation technique and are 5 converted, if desired, into their addition
salts with a pharmaceutically acceptablelacid or base. The process for the
preparation of compounds of fornula (1) wherein A represents a CRARS group

is char act@ﬁé@ﬁckl eraﬁ'@hl atrggggeﬂ@dq&eﬁmﬁmag)artl ng material a conpound of
formul a (XV) H ( XV) wherein : R 1 represents a

| i near or branched (G C6)a|koxy group, R z represents a hydrogen atom a
hal ogen at o a linear C6) al koxy group, 15 which is
subj ect ed Wﬂ}8ﬁ8m58W? féF“@%?iﬂBS ggﬁ%)rn t he presence of
di met hyl f oft RAATEE if Receds) Hedofing RIP s nGnal AiiRtaRok 1¢hiqhe, e sepBaRd,
if desired, into their isomers according to a conventional separation technique and are
5  converted, if desired, into their addition salts with a pharmaceutically acceptable acid or

base.

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

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

formula (XV) :
R,
SQ2
NH XV),
R'/
10 0
wherein :

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

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

group,

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

yield the compound of formula (XVI) :

R,
SQ2
N (XVD),
» D
- 0 O )

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

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

20  formula (XVII) :



O O wherein R1 and R 2 are as defined hereinbefore, which is subjected to
a redrrangenent in a basic nediumto yield the conpound of 20 formula
(XVI1) -10- R SO H (XVIEI), Rz HOO wherein R1 and Rz are as defined
her ei nbefore, which is deacetylated by heating at reflux in a benzene nmedi um
in the presence of an excess of ethylene glycol and a catal ytic amount of
p-tol uenesul phonic acid to yield the 51@enpound of fornula (XVTIl) : R SOz
NH (XVIT1), R z O.-1 wherein R1 and R z are as defi ned herei nbefore,
which is subjected to hydroysis. in an acid mediumto yield the conpound of
formula (XIXa) R SOz R NH ( XX 82 10 O wherein R1 and Rz are as
defi ned herei nbefore, the nit NBf  whi chosyppt i onal |y, dependi ng on
the nature of the group R3 thé& .
R'J

HO o)
wherein R'; and R'; are as defined hereinbefore,

which is deacetylated by heating at reflux in a benzene medium in the presence of an
excess of ethylene glycol and a catalytic amount of p-toluenesulphonic acid to yield the

5  compound of formula (XVIII) :

R'I SQ,
N
NH (XVIID),
R'/
o O
_/

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

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

formula (XIXa) :

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

the nitrogen atom of which is optionally, depending on the nature of the group R; that is
desired, protected by a protecting group and which is then, after treatment with a strong
base, treated Wifh a compound of formula R's-P,

15  wherein R'; représents 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) :



desired, protected by a protecting group and which is then, after treatnent
With'a strong base, treated with a conmpound of forrmula R 3-P, 15 wherein
R 3 represents a |linear or branched (Cl-C6)al kyl group or a

(C3-C7)cycl oal kyl group and P represents.a |eaving group, to yield, after
deprotection of the nitrogen atom the conpound of fornula (XIX a) -11- Rl11
S2 NN3 (Ma), 3R _R O wherein RI1- R 2 and R 3 are as defined

her ei nbef ore, which conpound of fornula (Xl Xa) or (X X a), represented by
formula (XIX) : R 3 SOZ NH RXIS R §3 2 0 5 wherein R1 and R 2 are as
defined hereinbefore and R3 is % - F éd for formula (1), is : either
subjected to catal ytic reducti ¢ NHt he qmo‘gnd of formula (XX) R 1
SO= NH (XX), R R3 2 wherein<g &2 are as defined hereinbefore, or
converted by the action of a RYdride J[nto®Bs al cohol, the hydroxy gr oup of
which is 10 converted into a hal ogengat om by the actl on of an appropriate
r eagent

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

which compound of formula (XIXa) or (XIX'a), reptesented by formula (XIX) :
R, SO,
N
NH - (X1X),
R'/ R,
‘ 0

5  wherein R'; and R'; are as defined hereinbefore and Rj is as defined for formula (I), is :

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

R, SO,
N

NH (XX),
R'/ R,

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

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

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

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

- or subjected to the action of an organomagnesium compound R'sMgBr, wherein R'4
15  represents a linear or branched (C;-Cg)alkyl group,
to yield the compound of formula (XIXb) :



to yield the conpound of fornmula (XXI) R SO2 NH (XXi) R 2 R3 R 5 wherein
R 1, 'R 2 and R3 are as defined hereinbefore and R 5 represents a hal ogen
atom or subjected to the action of an organomagnesi um conpound R 4MyBr,
wherein R4 15 represents a linear or branched (Cl-C6)al kyl group, to yield
t he conpound of forrmula (XIXb) : -12- R1 Sp, NH (XIXb), R P2;~k R3 R14 OH
wherein R1, R2, R3 and R 4 are as defil?ed herei nbefore, which conmpound of
formula (XI Xb) either is subjected to catalytic reduction to yield the
conpound of formula (XXI1) Ry Sp \NH 1), R2RIR 54 wherein R1
R 2, R3 and R a are as defined'Bhgteintetore, - or the hydroxy group thereof

is converted into a hal ogen atg aldt | on G¥IXdn), appropriate reagent to
yi el d the conmpound of formula (%
R'/ R,
Rl
4 OH

wherein R'1;, R', Ry and R/, are as defined hereinbefore,

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

R,

S0,
NH (XX10),

wherein R';, R';, R3 and R4 are as defined hereinbefore,
- or the hydroxy group thereof is converted into a halogen atom by the action of an

appropriate reagent

to yield the compound of formula (XXIII) :

10
wherein R';, R';, R3 and R'4 are as defined hereinbefore and R's represents a halogen atom,

in which compounds of formulae (XX) to (XXIII) the group R'; and, when the group R%
represents a linear or branched (C,-Cg)alkoxy group, the group R'; are converted into

hydroxy groups

15 to yield the compound of formula (XXIV) :



Rl, so \2 NC (In, R RBB 2R aR 10 s wherein R1, R2, R3 and R4
dre ds defined hereinbefore and R 5 represents a hal ogen atom in which
conpounds of formulae (XX) to (XXIH) the group R 1 and, when the group R 2
represents a linear or branched (Ct-C6)al koxy group, the group R 2 are
converted into hydroxy groups 15 to yield the conmpound of formula (XXIV) :
13- HOso, NH (NW), RZ R4 R5 whereinlR2, R3, R4 and R5 are as defined for
formula (1), which conpound of formula (ITV) is reacted with a boronic acid
conpound of forrmula (XIV) R g8§V), 5 OH)2 wherein R'] represents a cyano
group or a heterocycle, to yielgta N2option nversion of the group
R'1, when the latter represents r oups o the correspondi ng
tetrazolyl group) the conpound ¥ (I/b), a particular case of the -
conpounds of formula (1) : ROR

wherein Ry, R3, Ry and Rs are as defined for formula (I),
which compound of formula (XXIV)

is reacted with a boronic acid compound of formula (XIV) :

Rnl__@ (X1V),
B(OH),

wherein R"; represents a cyano group or a heterocycle,

to yield (after optional conversion of the group R";, when the latter represents a cyano
group, into the corresponding tetrazolyl group) the compound of formula (I/b), a particular

case of the compounds of formula (1) :

R
I‘_QO ng
NH

! /b

R,

R P

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

which compound of formula (I/b) is purified, if necessary, according to a conventional
purification techm'qﬁe, is separated, if desired, into its isomers according to a conventional
separation technique and is converted, if desired, into its addition salts with a

15  pharmaceutically acceptable acid or base.

The invention relates also to pharmaceutical compositions comprising, as active ingredient,

a compound of formula (I) with one or more appropriate, inert, non-toxic excipients.



NH (I/b), CHRZR' RR3 10 4 5 wherein R, Rz, R3, R4 and RS are as
defined for fornmula (1), which conpound of fornmula (I/b) is purified, if
necessary, according to a conventional purification technique, is
separated, if desired, into its isonmers according to a conventiona
separation technique and is converted, if desired, intoits addition salts-
with a 15 pharnmaceutically acceptable adid or base. The invention rel ates
al so to pharnaceutical conpositions conprising, as active ingredient, a
conpound o n{ddkMiHed phirnatkitRaP RS nPositiBAE RERERR! {AlKe hMSkibn MER LEX Ge
exci pients. -14- Anong the pharmaceutical conpositions according to'the

i nvent i on miphenedampotse espeeiatly chest thet ere spitablea fdry otahopeentitrat (atrevesoirs abl e

for oral, rentera i ntravenous Qqr cut angous) or.nasa m ni str.ation,
tabil ot e or SHPIGREER) fishhatrt Sptions LGP o5t Aty cupBER| Pfosthld '
SUppPOSi t Or ¢:BRule N8 Bes, QLPPIIRMS, cHBMIBSinERRs, deRhAPeBDlfediRPBIPhiafbRs, S
dri nkabl e suspensions etc.. The useful dosage can be varied according to the
nat ur e anddekable sugpepbionhieicdi sorder, the administration route and the age
and wei ght of the patient and ranges from1l to 500 ng per day in one or
nore adm ni strations. The Exanples that follow illustrate the invention but

do not |inThe bfefiiNdBYe ¥@Ybe HaicinRcoiddid ioNtle MBkues kil SeviSBofathe dpoRIdEChs t hat
are known or that are prepared according to known operating procedures. The

st r uct ur esadRinisyatien Fydurndsthe ege mdweishtpiithe pricahprdrnggsrirord d tte SAP meder
accordi ng 3%9ﬁﬁﬂ@fyigﬁaﬂﬁgﬁﬁﬁ%ggagtOnEtriC techni ques (infrared, NVMR nass

spectronetr
7-[3-(1H Tetrazol - 5-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro- 1H pyrrol o

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

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

known operating procedures.

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

the usual spectrophotometric techniques (infrared, NMR, mass spectrometry, ...).

EXAMPLE 1: 7-[3-(1H-Tetrazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo-
15 [2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

Step A :  3-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)
oxy]phenol '

A solution of 68.75 mmol of BBr; in 25 ml of methylene chloride is added dropwise to
a solution, cooled to 0°C, of 27.50 mmol of 7-methoxy-2,3-dihydro-1H-pyrrolo-
20 [2,1—c][1,2,4]benzot}ﬁadiazine 5,5-dioxide in 350 ml of methylene chloride. Stirring is
carried out at ambient temperature for 24 hours. The reaction mixture is poured into a
mixture of ice and water, and the suspension is stirred for 30 minutes. The precipitate is
filtered off, rinsed several times with water, filtered under suction and dried in vacuo to
yield the expected product.
25  Melting point : > 300°C



15 [2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxide Step A !

3-1(5, 5-Di oxi do- 2, 3-di hydro-1 H pyrrol o[ 2,1-c] [1,2,4]benzot hi adi azi n-7-yl)
oxy] phenol A solution of 68.75 mmol of BBr3 in 25 m of nethylene chloride
is added dropwise to a solution, cooled to OC, of 27.50 mmol of

7- met hoxy- 2, 3-di hydro-1 H pyrrolo- 20 [2,1-c][1, 2, 4] benzot hi adi azi ne
5,5-dioxide in 350 mM of nethylene chlerlbde. Stirring is carried out at

anbi ent tenperature for 24 hours. The reaction mxture is poured into a

m xture ofgissnangiMeLsLsiand the suspension is stirred for 30 mnutes. The
precipitate 1S Tfiltered off, rinsed several tines with water, filtered
under suction and dried #h vacub? o in\%%d t heSé&pected product. 25 Melting

point : > 30 5- Ele tal mcro . C% H% N% S% Cal cul ated 50. 41
4.23 11.76 1@“991%7" fefourd Ho. 00 4280 119%7%13 4370 step B

3-[ (5, 5- Di oxirglgz2, 3- dispyshr o- | Huppr rol 9f 2g1-c] 142, 4] benzot hi adi azi n-7-yl) -
oxy] benzonitrile A suspension containing 7.06 mol of the product described

in the Step above, 11.02 mmol of 3-cyanophenyl boronic acid, 11.02 mol of

copper (H) acgt ate, ridi,ne . agnd a of 4 ar

i ove P 200MH Bat el PurRiRRert SR LR £ o PP T
reaction m xture |soguyjuéhggn@]ye adding a further 100 m of nethylene

chl oride and the suspension is filtered. The filtrate is concentrated and
then directly placed on a silica colum which is eluted vvith a net hyl ene
chl ori de/ met pan 5.5 yste hefrat ons_cont ai ni.n e o

pr oduct are‘%or]rlt%}?erlfgl Tt el%}mémlzgg gd‘“ﬁt‘ Wéocguég'fﬁ%’lbeg ]tna en §%§ %br?qu sma II

amount of 1atdpydn®et bﬁ&cy&ﬁdyﬁlénﬁbd}%ﬁfcl a&gi af fo2trh@osed dopperi(pacelde, 22paRbEES

(product is recovered in the formof a whi te powder.
pyridine and about 500 mg of 4A molecular sieve in 200 ml of methylene chloride is

10  stirred for 24 hours. The reaction mixture is diluted by adding a further 100 ml of
methylene chloride and the suspension is filtered. The filtrate is concentrated and then
directly placed on a silica column which is eluted with a methylene chloride/methanol 95/5
system. The fractions containing the expected product are combined and evaporated, and
the residue is taken up in a small amount of ethyl ether. After filtering off the solid, the

15 expected product is recovered in the form of a white powder.

Melting point : 229-233°C

Elemental micro-analvsis :

C% H% N% S%
Calculated  60.17 3.86 12.38 9.45
20 Found © 5942 3.96 12.29 9.63

Step C:  7-[3-(1H-Tetrazol-5-yl)phenoxy]-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

0.35 mmol of di-(n-butyl)-tin oxide is added to a solution containing 3.53 mmol of the
- product .obtained in the Step above and 7.07 mmol of azidotrimethylsilane in 50 ml of
25  dioxane and the mixture is refluxed for 24 hours. The mixture is allowed to return to
ambient temperature, the dioxane is evaporated off, the residue 1s redissolved in methanol
and the mixture is concentrated again. The residue is taken up in ethyl acetate and

extraction is carried out using 10 % sodium bicarbonate solution. The basic aqueous phases



Melting point : 229-233'"C Elenmental mcro-analysis : C% H% NV S%

.Cal cul ated 60.17 3.86 12.38 9.45 20 Found 59.42 3.96 12.29 9.63 StepCC :
7-[3-(1H Tetrazol - 5-yl ) phenoxy] - 2, 3-di hydro-I Hpyrrol o[ 2, 1-c] [ 1, 2, 4] -
benzot hi adi azi ne 5, 5-di oxide 0.35 mml of di-(n-butyl)-tin oxide is added to
a solution containing 3.53 nmmol of the product. obtained in the Step above
and 7.07 mol of azidotrinethylsilane inl&0 nil of 25 dioxane and the

m xture is refluxed for 24 hours. The m xture is allowed to return to

ambi ent t eReIRIYIN, &ﬂﬁecﬂ'oﬁ&@%ﬂﬂ SthoV aResiatad Ridfed Mem 881 HOE TR white

redi ssolved in methanol and the m xture is concentrated agai n. The residue
is taken umrecmltetbrftyrlm@aeﬁabed@tﬁﬂo yeold theotxiperied prodaatr i ed out using 10 %

sodi um bi c onate s on. The basic aqueous phases -16- are combi ned,
washed onc@—&ﬁ—ﬁglﬂ?—@k 3I53a etate and acidified with IN HJ. The white

preci pi t at grhRhRthidbrs-drdisared off to yield the expected product. Melting
point : 155C Elemental mcro-analysis : 5 C%H¥% N% S% Cal cul ated 53. 40

3.69 21598 8.39 Found 6317 3.8% 22 1V 7% 81 StSép D

7-[3- (I H Tetrazol - noxy] tetrahydro-| H pyrrol o[ 2, 1-c] -
[1,2,4] benzo¢ﬂ%zcﬁ}ﬁfegz %?‘2535 di o%(‘lg%l leé n ofkhgt hanol and 0.52 mmol of the
product obtaFped in the Btep abpye mgtg_h@ pregegnce of 1.58 mmol of NaBH4
are refluxed for 30 mnutes. The mxture is allowed to. return to anbient

tenperature and 10 nl of IN HO are added. The suspension is stirred and

then filtereg.fo) yi el s (f}918XRRTSehRLASHEY 5o 4 Aah i 19}.;)%&%[2 g povder

which is
: [1,2,4]benzothiadiazine 5,5-dioxide

10 . 10ml of ethanol and 0.52 mmol of the product obtained in the Step above in the
presence of 1.58 mmol of NaBHy are refluxed for 30 minutes. The mixture is allowed to
return to ambient temperature and 10 ml of 1N HCI are added. The suspension is stirred
and then filtered to yield the expected product in the form of a white powder which is
recrystallised from ethanol and yields the title product.

15 Melting point : 266-272°C |

Elemental micro-analvsis :

C% = H% N% S%
Calculated  53.12 420 21.86 8.34
Found 53.14 436 21.93 8.56

20 EXAMPLE 2: 7-[3-(1-Methyl-1H-tetrazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-
pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

Step A : 7-[3-(1-Methyl-2H—tetfazol-5-yl)phenoxy]-2,3—dihydro— 1H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazine 5,5-dioxide

25 200 pl (0.39 mmol) of bis(tri-n-butyl)tin oxide are added to a suspension of the product
obtained in Example 1 (300 mg, 0.78 mmol) in 20 ml of anhydrous ethanol and the
solution is refluxed for 10 minutes. The ethanol is evaporated off, 1 ml of methyl iodide is

added and stirring is carried out at ambient temperature overm'gh"c. The precipitate is



recrystallised fromethanol and yields the title product. 15 Melting point
266-272C Elenental mcr o-analysis : C% H% No% S% Cal cul ated 53.12 4. 20
21.86 8.34 Found 53.14 4.36 21.93 8.56 20 EXAMPLE 2 :

7-[3-(1-Methyl -1Htetrazol - 5-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro- 1H

pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de Step A :

7-[3-(1-Methyl -2Htetrazol - 5-yl ) phenoxy]i72, 3- di hydr o- 1H pyrrol o[ 2, 1-c] -
[1, 2, 4] benzot hi adi azi ne 5, 5-di oxide 25 200 | (0.39 nmol) of

bis(tri-n- [ ' - ) L SRS | f: . ai ned
' Bampl o500y ATy PR b 2oL e skl RERE ot

sol uti on ite yiedd thexelt froduct0 mi nutes. The ethanol is evaporated off, 1 nml of
nmet hyl iodide is added and stirring is carried out at anbient tenperature
overnight. The precipitate is -17- filtered off to yield a m xture of the 1-
and 2-net hyl t.et razoly A b g Which<i S\ gy to. yLeld the title
roduct o esﬁr%%@j. 70001 -NRATRD B AN 5L HpRLEddA 83 34l RreVhfdlo g

7-[ 3- (1- Met hyl - 2H- t @yrrakd? 15,2, phemnoshiidi2zite 38,Hdoxtiéd r ahydr o- | H
pyrrolg[Z,l-c][ 1, 2, 4] benzot hi adi azi ne 5, 5-di oxide 5 The procedure is as in
Step Dof Exanple 1 , starting fromthe product obtained in Step A Mlting
“point : 20theifd@dEeasenineStepriDosfExanmleys| sartin@Fohthbiprddiet didaified m8teg ad 54. 26
4.55 21.09 8.05 FOU?& gé 4 4.63 20.30 7.88 EXAMPLE 3 :

7-13- ( 2- Mg 8ot 92581 (5 y1 ) phenoxy] - 2, 3, 3a, 4- t et r ahydr o- | H-

Elemental micro-analvsis :

C% H% N% S %
10 Calculated 54.26 4.55 21.09 8.05
Found ' 54.14 4.63 20.30 7.88

EXAMPLE 3 : 7-[3-(2-Methyl-2H-tetrazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-

pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

Step A:  7-[3-(2-Methyl-2H-tetrazol-5-yl)phenoxy]-2,3-dihydro-1H-pyrrolo[2,1-c]- -
15 [1,2,4]benzothiadiazine 5,5-dioxide

163 pl of methyl iodide diluted with 4 ml of acetonitrile are added dropwisé to a solution
of the product obtained in Step C of Example 1 (500 mg) in 4 ml of water and 105 mg of
NaOH. The mixture is refluxed for 2 hours and the reaction mixture is allowed to return to
ambient temperature. A precipitate is formed which is filtered off and which corresponds
20  to the title product.

Elemental micro-analysis :

C% H% N% S%
Calculated | 54.54 407 21.20 8.09
Found : 54.52 424 2072 8.18

25 Step B: 7-[3-(2-Methyl-2H-tetrazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-
pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide



pyrrolo[2,1-c] [1, 2, 4] benzot hi adi azi ne 5, 5-di oxide Step A :

7-[13-(2-Methyl -2Htetrazol -5-yl ) phenoxy] -2, 3-di hydro-1 Hpyrrol o[ 2, 1-¢c] - 15
[1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de 163 pl of nethyl iodide diluted with 4
m of acetonitrile are added dropwi se to a solution of the product obtained
in Step C of Exanple 1 (500 ng) in 4 m of water and 105 ng of NaCH. The

m xture is refluxed for 2 hours and the-t&action mxture is allowed to
return to mmumttmmmauﬂe.ArnaﬂtheistHmdMMChisthmed
of f. and wht lysis
Ot 1ot o S PEREDR Yy 2 195t RSt £ BEAChon e kg BkAGENY 13

25 Step B Stép-43-(2-Met hyl - 2H-tetrazol -5-yl) phenoxy] - 2, 3, 3a, 4-t et rahydr o- IF+
pyrrolo[2,é121=1,2,4kﬂgg ot hi adi azine 5,5-dioxide is The procedure is as in
Step D of 0t rting fromthe conpound obtained in Step A .

Mel ti ng POIEM o ARG o- bl gant al micro-analysis : 5 C% H% N% S% Cal cul ated
54.26 4.55°21.09 8.05 Found 54.06 4.78 20.01 8.19 Exanples 4 to 12 which
fol | ow fwer e prepared a€dérdi df% o ™% pr &edure described in Exanple 1,

using the ropriate nic gcid._in St B and converting the functlonal
10 group iﬁ%@mgﬁg%heteggggyl4 5|réé%9Exg LE 4:

7-[3-(1H I piygdazol - 2- yI)pb@no&mk~2 Qg@g 4gyet rahydro-1 Hpyrrolo- [2,1-c]
[1, 2, 4] benzot hi adi azi ne 5, 5-di oxi d

Examples 4 to 12 which follow were prepared according to the procedure described in
Example 1, using the appropriate boronic acid in Step B and converting the functional

10  group into the heteroaryl desired.

EXAMPLE 4 : 7-[3-(1H-Imidazol-2-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

EXAMPLE 5: 7-[3-(1H-Imidazol-1-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide '

15 EXAMPLE 6 : 7-[3-(1H-Imidazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

EXAMPLE 7 : 7—[3-(1H-1,2,3-Triazol-5-yl)phenoxy]-2,3,3a,4-fetrahydro—lH-
pyrrolo-[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

EXAMPLE 8 : 7—[3-(2H—1,2,3-Triazol—2-yl)phenoxy]-2,3,3a,4-tetrahydr0—1H—

20 pyrrolo-[2,1-c}[1,2,4]benzothiadiazine 5,5-dioxide .

EXAMPLE 9 : 7-[3-(1H-1,2,3-Triazol-1-yl)phenoxy]-2,3,3a,4-tetrahydro-1H-
pyrrolo-[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

EXAMPLE 10 : 7-[3-(4H-1,2,4-Triazol-3-yl)phenoxy}-2,3,3a,4-tetrahydro-1H-
pyrrolo—[2,1-c].[1,2,4]benzothiadi'azine 5,5-dioxide




EXAMPLE 5
['2,1-¢c][1,
7-[3-(1H 1|
[2,1-c][1,2
7-[3-(1H
pyrrolo-|
7-[3-(2H
pyrrol o-|
7-[3-(1H
pyrrol o-|
7-[3-(4H
pyrrol o-|
7-[3-(1H
pyrrolo-|

[1,2,4]benzoth|ad|a2|ne
3-{3-[(5, 5- Di oxi do- 2, 3pyxo
i adi azi n-7- yI)oxy]phenyI} 1, 2, 4- oxadi azol -

3-[(5, 5-Di oxi do-2 3-dihydro-lFprrroIo[Z,1-c][1,2,4]benzothiadiazin-7-

' 7-[3-(1H I m dazol

-1-yl ) pbenoxy] - 2, 3, 3a, 4-t et rahydr o- | H pyrrol o-

é,4]benzothiadiazine 5, 5-di oxi de 15 EXAMPLE 6:

m dazol -
, 3-Triazol -
c
3-Triazol
cl[!,

3- Trlazol

2
, 1-
, 2,

1-

, 2,

,2,4-Tri azol
1-

, 4-Tr|azol

]1[1, 2, 4] benzot hi adi azi ne 5]%- di oxi-de
-2-yl)phenoxy] -2, 3, 3a, 4-tetrahydro-1H 20
2, 4] benzot hi adi azi ne 5, 5-di oxi de EXAVPLE 9 :
1-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro-| H

KAVIPLI?1 4] Béh i, 2diBriazobl @Jﬁhdnm]aes,ﬁmtﬁymo-m-

,1 c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de
7- 13- (4H 1EXAMPILEav} 743-&46[{1];23@?:]1024-3/,1)@&eﬂeﬁy@ﬂ@mﬂiﬂrdﬂ}drpﬂrfl—oI o-[2,1-c]

5-yl) phenoxy] - 2, 3, 3a, 4-t et rahydr o-| H pyrr ol o-
4] benzot hi adi azi ne 5, 5-di oxi de EXAMPLE 7:
5-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro-| H

EXAMPLE 8:

he 1-.2, 3, 3a, 4-tetrah
c][ 1,2, 4] Blé‘i{fh’rﬁp]a&?b§14ﬂée“§°§“%ﬂ‘wpﬁég '9’“8EXA|\/PLE 11 :
1-yl ) phenoxy] -2, 3, 3a, 4-tetrahydro-1 H
EXAMPLE 12 :

ﬁ"&e‘t Xﬁﬂ?ﬁfww@fprafé -diogifle 11 > 41. benzoth

5(4H)-one Step A :

yl ) oxy] 5 N EBAMBEFokhz 21246 HBioxiierd Ted-tebtthydre-d Hapymabl3,1-sl[1i2:4let hy| ani ne

are added to a solutio
in 1.5 nm of

nmol )

immol ) of the product obtained in Step B o

andtepie: s031[|&5b%Rl¢>§d%@13rdlbbﬂlatlffi‘wq1® 2,1rell hadibenzathiadiagiict+ on

filtrate

mxture is allowed t
brought about using

10

15

20

25

DS R RR Rt b 2R

et s O nd ooy

precipitate is filtered off and the f||trate |s concentrated 250 ny

i d 7 , 4.42
r“i‘z8F5&%‘8 (m%?]ut es. The

(0.737

le 1 are then added to that

8LAtd" €

and precipitation is

616 ul (4.42 mmol) of triethylamine are added to a solution of hydroxylamine
hydrochloride (307 mg, 4.42 mmol) in 1.5 m! of DMSO and the suspension is stirred for

10 minutes. The precipitate is filtered off and the filtrate is concentrated. 250 mg

(0.737 mmol) of the product obtained in Step B of Example 1 are then added to that filtrate

and the solution is stirred at 75°C for 16 hours. The reaction mixture is allowed to return to

ambient temperature, and precipitation is brought about using water. A gummy white paste

is observed which is made harder by adding CH,Cl,. The precipitate is filtered off to yield

the title product.
Melting point : 165-169°C

Elemental micro-analysis :

C% H%

Calculated 54.83 4.33

Found 55.07 4.18
Step B :

N% S%
15.04 8.61
14.66 8.95

3-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)-

oky]-N'—[(ethoxycarbonyl)oxy]benzenecarboximidamide

65 pl (0.65 mmol) of ethyl chloroformate are added dropwise to a solution, cooled to 0°C,
of the product obtained in Step A (244 mg, 0.65 mmol) in 1.5ml of DMF and 59 ul



15 i s observed which is nade harder by addi ng CH2Cl12. The precipitate is
filtered off to yield the title product. Melting point : 165-169C

El emental mcro-analysis : C% H¥% N% S% 20 Cal cul ated 54.83 4.33 15.04 8.61
Found 55.07 4.18 14.66 8.95 Step B

3-[(5, 5-Di oxi do-2, 3-di hydro-1 H pyrrol o[ 2, 1-c] [1, 2, 4] benzot hi adi azi n-7-yl) -
oxy] - N-[ (et hoxycar bonyl ) oxy] benzenecar b@gi-m dam de 65 pl (0.65 mmol) of

et hyl chloroformate are added dropwi se to a solution, cooled to 0C, 25 of

t he pr odu e i : 59 |
A R R R e e R R S e RS i e e
and pr eC| pghe mal:mxm wixtutehe bromght dbont wiing weter.iTelprevifgtate iafidtetedusT rogyivldttes . The
preci pitat i Itered off to yield the title product. Meltingpoint :

101-105 C! §16§r8

3-{3-[ (5, Sybx9 99172J§I_gbf%dr o-1 Hpyrrolo[2,1-c][1, 2, 4] benzot hi adi azi n-7-
yl ) oxy] phenyll}g-%, Z, 4- oxadi azol -5(411)-one The product obtained in the Step

above (220 ng, O. 49_ rrm)l) is stirred at the reflux of xylene (3 m) for 2

‘hours. The g xt .S t t t ture and the

preci pit aterg—go—#:ll I tér (3%\,\6105“% J(';:Sdﬁfﬁé ?ﬁa quqéaﬁfpfiﬁ’%@ﬂel?%zw nt : >
250C Step D : gl)oxg]phenyl} -1,2,4-oxadiazol-5(4H)-on

3-{3-[(5, 5- D oxi do- a, 4-tetrahydro- IH-pyrroI o[2,1-c][1,2,4]-

benzot hi adi azi n-7-yl ) oxy] phenyl } -1, 2, 4- oxadi azol - 5(411) - one The pr ocedure

is as in tar %Izomt(ﬂ (gct obt.ai i p C
Mel ti ng p?lth%tpmdg%lo%xﬁﬂ% TS&EI% {’ e @ Lg% 5&’ )5S stirred at BE reffuCof
xylene (3 ml) for 2 hours. The mixture is allowed to return to ambient temperature and the
precipitate is filtered off to yield the title product.
10  Melting point : > 250°C

Step D:  3-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c]{1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}-1,2,4-oxadiazol-5(4H)-one

The procedure is as in Step D of Example 1, starting from the product obtained in Step C.
Melting point : 241-244°C

15 Elemental micro-analysis :
, | - C% H% N% S§%
Calculated ~ 53.99 4.03  13.99 801
Found ©54.28 4.01 13.50 7.92

EXAMPLE 14 : 3-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][1,2,4]-
20 benzothiadiazin-7-yl)oxy]phenyl}-1,2,4-oxadiazole-5(4H)-thione

Step A:  3-{3-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-
yDoxy]phenyl}-1,2,4-oxadiazole-5(4H)-thione

To a suspension of the product obtained in Step A of Example 13 (300 mg, 0.81 mmol) in
6 ml of CH3CN there are added 239 mg (1.21 mmol) of thiocarbonyldiimidazole and then
25 481 ul-(3.22 mmol) of DBU. The reaction solution is stirred at ambient temperature for



C% H% N9 S% Cal cul ated 53.99 4.03 13.99 8.01 Found. 54.28 4.01 13.50 7.92
EXAMPLE 14 3-{3-[ (5, 5-Di oxido-2, 3,3a,4-tetrahydro-1H pyrrolo[ 2, 1-c][1, 2, 4]-
20 benzot hi adi azi n- 7-y1) oxy] phenyl }-1, 2, 4- oxadi azol e-5(4H)-thione Step A :
3-{3-[(5,5-D oxido-2, 3-di hydro-I H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi adi azi n-7

yl ) oxy] phenyl }-1, 2, 4- oxadi azol e-5 (411)-thi one To a suspension of the
product obtained in Step A of Exanple 131(-300 ng, 0.81 mml) in 6 nm of
CH3CN there are added 239 ng (1.21 mmol) of thiocarbonyldiimdazole and then

25 481 ¢l e ' t | 0n;: ] 31 ient
t erper at ur 515 Evyerei Bkt e b S Y S I SRR o3 o
silica (CHaglel dMOAMRD/EdIpoddtig thafFacEehsottntaidihf elie prodparfoimed).thd hgidueagt i ons

containing the product formed, the residue is_ triturated in McOH and the
title produéirated ip MeQFbpudithp jitle produgt isgecovied by #r#iint ;. 228-230C 5

El emental yq - . ¥Sk S 200/C% H% N S% Cal cul ated 52. 16 3.40 13.52 15. 47
Found 54. M%\%&?go 6 10 Step B : ’
3-{3-[ (5, SEmenialimiczoIndhsid-t et rahydro-1 H pyrrol o[ 2,1-c][ 1, 2, 4] -

benzot hi adi azi n-7-yl ) oxy] phenyl }-1, 2, 4- oxadi azol e-5(4H) -t hione The
procedure is as in St e%y{) ofHI‘:?ﬁanpwﬁl, Start | ng fromthe product obtained

in Step A -,MNeltdNg Pojnts @ 234- 23p5skEl epepgal mcro-analysis @ 15 C% H% N%
S% Cal cul ated 51.91 3.87 13.45 15.40 Found 51.68 3.98 13.07 15.49

Found 5427 372 13.43 15.76
10 StepB:  3-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]phenyl}-1,2,4-oxadiazole-5(4H)-thione

The procedure is as in Step D of Example 1, starting from the product obtained in Step A.
Melting point : 231-235°C

Elemental micro-analvsis :

15 C% H% N% S %
Calculated 51.91 3.87 13.45 15.40
Found 51.68 3.98 13.07 15.49

EXAMPLE 15 : 7-[3-(2-Oxido-3H-1,2,3,5-0xathiadiazol-4-yl)phenoxy]-2,3,3a,4-
tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

20 Step A:  7-[3-(2-Oxido-3H-1,2,3,5-oxathiadiazol-4-yl)phenoxy]-2,3-dihydro-1H-
pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

To a suspension, cooled to 0°C, of the product obtained in Step A of Example 13 (250 mg,
0.67 mmol) in 15 ml of THF there are added 109 pl (1.34 mmol) of pyridine and then,
dropwise, 72 pl (1.01 mmol) of thionyl chloride dissolved in 3 ml of CH,Cl,. Stirring is
25  carried out at 0°C for 30 minutes and the mixture is allowed to come back to ambient
temperature whilst stirring for a further hour. Evaporation to dryness is carried out and the
residue is made more solid by triturating it in water. The precipitate is filtered off to yield

the title product.



EXAMPLE 15 : 7-[3-(2-Oxido-3H1, 2, 3, 5-oxat hi adi azol - 4-yl ) phenoxy] - 2, 3, 3a, 4-
tetrahydro-1H pyrrol o[ 2, 1-c}[ 1, 2, 4] benzot hi adi azi ne 5,5-dioxide 20 St A':
7-[3-(2-xido-3H1, 2, 3, 5- oxat hi adi azol - 4-yl ) phenoxy] - 2, 3-di hydro-| H

pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de To a suspension, cooled to
0C, of the product obtained in Step A of Exanple 13 (250 ng, 0.67 nmmol) in
15 mM of THE there are added 109 pl (1..3%4_mmoi) of pyridine and. then,
dropwise, 72 1 (1.01 nmol) of thionyl chloride dissolved in 3 m of CH2Cl2:
Stirring is 25 carried out at OC for 30 mnutes and the m xture is allowed
to cone back to anbient tenperature whilst stirring for a further hour.
Evapor ati on giep Br:y nesR3-(B0&Ior32d 2035 oRadiakiaeol-4-§Bp ke x 152, PR A-teRiHy/dsnl | d by
triturating 1t in water. The precipitate is filtered off to yield 'the title
product. 22 Step B lH-pymolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide
7-[3-(2-Oxido-3H1, 2, 3, 5- oxat hi adi azol - 4-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro

1H pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de The procedure is as in
Step D of Bxagpteiude is&h@{SﬂeFQ) ME)aniﬂll@l,m&ﬁh@ﬁoﬁxﬁh@})fbﬁdcﬂdbtaﬁ@lﬂnﬁiep Meltine
point : 178-182C 5 El enental mcro-analysis : C% H% N% S% Cal cul ated 48. 56
3. 84 13. 32Mekinggointsdi@148°62 3.84 13.27 15.49 10 EXAVPLE 16 :

7-[3-(%—Fug%kgggpgpég%?ggg%Sa,4-tetrahydro-|FprrroIo[Z,l-c][1,2,4]-
benzot hi a - € Step A :

7-(3-Bronnphenoxy)12,anihdeU%lkay%rohbﬂQ,1-c][1,2,4]benzothiadiazine
5,5-dioxid 5 The procedure_is as_in S;ﬁp B of Exanple 1, using as starting
materi al s é culgtedmophedfrl9 bof-6fi ¢ heid ald?X he product obtained in Step A of

Exanple 1.p5hye B © 4862 384 1327 1549
;7-{3-(2-Fury|)phenoxy]-2,3-dfhydro-|FprrfoIo[2,1-c][1,2,4]benzo-

10 EXAMPLE 16 : 7-[3-(2-Furyl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Step A:  7-(3-Bromophenoxy)-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazine
5,5-dioxide

15  The procedure is as in StepB of Example 1, using as starting materials (3-

bromophenyl)boronic acid and the product obtained in Step A of Example 1.

Step B:  7-[3-(2-Furyl)phenoxy]-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazine 5,5-dioxide

A suspension of the product obtained in Step A (200 mg, 0.50 mmol), 222 pl (0.66 mmol)
20  of 2-(tributylstannyl)furan and 30 mg (0.025 mmol) of tetrakistriphenylphosphine in 4 ml
of toluene is refluxed for 45 minutes. The toluene is evaporated off in vacuo and the
residue is chromatographed on SiO; (CH,Cly/acetone 96/4) to yield the title product.
Melting point : 186-189°C
Elemental micro-analysis :
25 C% H% N% S§%
Calculated 63.15 424 736 843
Found L6285  4.22 7.37 .8.40




t hi adi azi ne 5, 5-di oxi de A suspension of the product obtained in Step A (200
nmg, 0.50 nmmol ), 222 | (0.66 mml) 20 of 2-(tributylstannyl)furan and 30 ng
(0.025 nmol ) of tetrakistriphenyl phosphine in 4 m of toluene is refluxed
for 45 mnutes. The toluene is evaporated off in vacuo and the residue is
chronmat ogr aphed on Si 2 (CH2C12/ acetone 96/4) to yield the title product.
Melting point : 186-189C El enental m cr-@3analysis : 25 C% H% N% S%

Cal cul ated 63.15 4.24 7.36 8.43 Found 62.85 4.22 7.37 .5.40 -23- Step C:

7-[3-(2-Fury NOXY 1. . - 8 (o) L _g[r% L iy 2 1Z0-
t hi adi azi ne 5, ﬁe i oxﬂ?eél’ﬁe @P g%nté)%gl é’aﬁg’ﬁtg{ﬁl&hﬂé é%l oflc}PE;a%]I”eAﬁeﬁg(?arti ng
fromthe product obttaiadediders,Stepid. Melting point : 178-180C 5 El enent al

m cro-analysis : C% H®oN®»S% Calculated 62.81 4.74 7.32 8.38 Found 63. 11
4.82 7.28 8.34 EXAMPLE 17:

L

7-[ 3- ( 3- Furl:yphenoxyy82882di hydro- | H- pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi a-

di azi ne 5, 5-di oxi de A su?pensi on of the product obtained in Step A of
Exanpl € 1 ppIcrg-apgiveissl ), 111 ng (0.99 mmol ) of 3-furanboronic acid,
137 nmg (0.99 mmol) of angt 455y 160 0. 038 nmmol )  of

tetraki stri phenyl phosphine in a mxture of 6 m of ethanol and 1.8 m of
wat er i s h€akelkizeat 80CI&F 34Hdur s7ddder8.B2. The ethanol is evaporated off

in vacuo aﬂgund 63.11 482 728 834

EXAMPLE 17 : 7-[3-(3-Furyl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

10 benzothiadiazine 5,5-dioxide

Step A:  7-[3-(3-Furyl)phenoxy]-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothia-
diazine 5,5-dioxide

A suspension of the product obtained in Step A of Example 16 (300 mg, 0.76 mmol),
111 mg (0.99 mmol) of 3-furanboronic acid, 137 mg (0.99 mmol) of K,CO; and 45 mg
15 (0.038 mmol) of tetrakistriphenylphosphine in a mixture of 6 ml of ethanol and 1.8 ml of
water is heated at 80°C for 3 hours under N,. The ethanol is evaporated off in vacuo and
the residue is taken up in water and 1N HCI. The precipitate is filtered off to yield the title
product.
- Melting point : 128-132°C

20 StepB:  7-[3-(3-Furyl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

The procedure is as in Step D of Example 1, starting ﬁom the product obtained in Step A.
Melting point : 186-189°C
Elemental micro-analysis :
25 C% H% N% S%
Calculated 62.81 4.74 7.32 '8.38
Found 62.43 4.77  7.33 .8.43




the residue is taken up in water and IN HCi . The precipitate is filtered off
to yield the title product. Melting point : 128-132C 20 Step B
7-[3-(3-Furyl ) phenoxy] -2, 3, 3a, 4-tetrahydro-1 Hpyrrolo[2,1-c][1, 2,4]-
benzot hi adi azi ne 5, 5-di oxi de The procedure is as in Step D of Exanple 1,
starting fromthe product obtained in Step A, Mlting point: 186-189C

El enental mcro-analysis : 25 C% H% N%-9%- Cal cul ated 62.81 4.74 7.32 8. 38
Found 62.43 4.77 7.33 8.43 -24- EXAMPLE 18 :

7-[3-(1, 3- Oxazol - 5-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro- 1H-pyrrol o [ 2, 1-c]

[ 1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de The procedure is as in Exanple 17,

repl aci ng EMPLErmm[pm 3T AGiz6l-3- pl)ﬁh@ibx&l -2\, 30, Btetaitigd ed-1 B-pyrivolooni ¢ aci d.
5 Melting pornt : 210C EI emental m cro-ana ysis : C% H% N% S% Calculated
59.52 4.47 10.96 8. 36 [2Aodbb2dthenzothimliazipe §3-dovidet o EXAMPLE 19 :

7- (3-Pyridin-2-yl phenoxy) -2, 3, 3a, 4- tetrahydro | H pyrrol o[ 2, 1-c] -

[1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de Step A :

7- (3- Pyri diRe gro¢k@lie ioxy In Bxdmpliehyrd repladihg ser Dfighdbotordd hdid An HtgeAaztny 1,3-

t hi adi azi ne 5, 5-di oxi de The procedure is as in Step B of Exanple 16, using
2-(tri but ypxeahdylopyse a¢ife as starting 15 material .

5  Melting point : 210°C

Elemental micro-analvsis :

C% H% N% S%
) Calculated 59.52 4.47 10.96 8.36
{
' Found 59.47 4.51 1068 8.74

10 EXAMPLE 19 : 7-(3-Pyridin-2-ylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazine 5,5-dioxide

Step A :  7-(3-Pyridin-2-ylphenoxy)-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazine 5,5-dioxide '

The procedure is as in Step B of Example 16, using 2-(tributylstannyl)pyridine as starting
15  material.

Melting point : 205-207°C

e,

StepB:  7-(3-Pyridin-2-ylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

The procedure is as in Step D of Example 1, starting from the product obtained in Step A.
20  Melting point : 129°C
Elemental micro-analysis :
C% H% N% S%
Calculated 64.10 487 1068 8.15
Found 64.30 5.07 1055 7.71




Mel ting point : 205-207C Step B :

7- (3-Pyridi n-2-yl phenoxy) - 2, 3, 3a, 4-tetrahydro-IH pyrrolo[2,1-c][1, 2, 4] -
benzot hi adi azi ne 5, 5-di oxi de The procedure is as in Step D of Exanple 1,
starting fromthe product obtained in Step A. 20 Melting point : 129C
El emental mcro-analysis : C% H% N% S% Cal cul ated 64.10 4.87 10.68 8. 15
Found 64.30 5.07 10.55 7.71 -25- EXAMPLB520:

7-[3-(1H Pyrrol - 1-yl ) phenoxy] - 2, 3, 3a, 4-tetrahydro-1 H pyrrolo [ 2, 1-c]

(3105 5. CoAMPEL 3523 AL PRORT PReRbt & i kg 1fypyrrolo-
benzot hi adi azi n- 7-yl )o>[yqu|?§n;4]})aﬂidmiaamihﬂe$75-dﬁdk1&@mm| ) of

2, 5-di met hoxytetra- 5 hydrofuran are added to a two-phase m xture of 2.5 ni
of water, 1.25 m of AcOH and 3.75 m of dichloro-I|,2-ethane. Stirring is

carried oy hour ; S i ent
t enper at urte5 arrd 8)9 ¥ ct‘ge)fg t(E%(ﬁé?éﬁgbeaéléA"})e%i] %qﬁg)g&)%ﬁ ngs’ﬁéEbw th
saturated baﬂmmualahiaﬂ-yls@ly]ph@m}aﬂﬁhdi ﬁn(ﬁdw\ﬂer(ll‘%S@ﬁol)TdﬁEZtSLdlirﬁtth?tdu@-t i's

purified by chromatography on a silica colum_ (CH2Cl12/ heptane 70/30). 10
 Mel ting pdivAtofuran guoe ﬂf}@ﬁé toa Ee-RBae RIXEHS 04 Fa yﬂ|0§ Wat@/ol%q\bfes% | at ed

o (3 v Sﬁoﬁlﬁl@f?f%f oro 18 ihghe ftife I el dul s ReEoroE L e hyicure is
[ 1, 2, 4] benflothi asliearine afbbend mxpedm it oxeacodd G0 cm;cwmé)ongamb)phage

4- rah H pyrr
{s-1 ( 2 5 dé %)ééheg V\le’[h?’sa;f)’u%ated tagltleo%s %aC?s hltl(?r}/ a.nd%ned over MgSO;,. The title product is

purified by chromatography on a silica column (CH>Cly/heptane 70/30).
10 Melting point : 169-170°C |
Llemental micro-analysis :
C% H% N% S%
Calculated 62.97 5.02 11.02 841
Found 63.14 518 1085 8.15

15  EXAMPLE 21 : 7-(3-Morpholin-4-ylphenoxy)-2,3,3a,4-tetrahydro-1 H-pyrrolo(2,1-c}-
[1,2.,4]benzothiadiazine 5,5-dioxide

A mixture of 300 mg (0.90 mmol) of {3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-c][1,2,4]benzothiadiazin-7-yl)oxy]phenyl}amine, 192 mg of Na,CO; (1.81 mmol),
5 mg of Nal, 126 pl of 2-bromoethyl ether (0.905 mmol) in 6 ml of CH;CN is refluxed
20 overnight. The suspension is filtered; the filtrate is evaporated, taken up in CH,Cl, and
washed with saturated NaCl solution. After evaporation in vacuo, the expected product is
purified by chromatography on silica (CH,Cly/acetone 96/4). .
Melting point : 199-202°C
Elemental micro-analysis :
25 C% H% N% S%
Calculated 5983 577 1047 7.99
Found 59.38 6.05 1031 8.03




[2,1-c][1, 2,4] benzot hi adi azi n-7-yl ) oxy] phenyl }am ne, 192 nmg of Na2CO3
(1.82mmol), 5 nmg of Nal, 126 pl of 2-bronoethyl ether (0.905 mml) in 6 m
of CH3CN is refluxed 20 overnight. The suspension is filtered; the filtrate
is evaporated, taken up in CH2C 2 and washed with saturated NaC sol ution.
After evaporation in vacuo, the expected product is purified by

chromat ography on silica (CH2C 2/ acet ong96/4). Melting point : 199-202C

El emental mcro-analysis : 25 C% H»N¥% S% Cal culated 59.83 5.77 10.47 7.99

Found 59. 3L 8. Q3 +26- . EXA g ) g

714 (1 ORMBLE 2 B R e s sy L 2 ae e Lt pyrrolo-
[2,1-c][1, 2, 4] benzot hijadiA@i,7)4]benZotBiadiizilte 535-foxide

4-1 (5, 5- D oxi do- 2, 3-di hydro-1H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi adi azi n-7-yl) -
oxy] benzonitrile 5 The procedure is as in Step B of Exanple 1, replacing the

3 Cyanophe%tggghi %-R85DiB¥ido?, SURYGRENNVRBITR L1RY Mbelddotiddi iR I - -

239-242C St

7-[4- (1H Tetr azol - 5-oxly)hehediduyd - 2, 3- di hydro-1 Hpyrrol o[ 2, 1-¢c] [ 12, 4] -
benzot hi adi azi ne 5, 5-di oxi de 10 The procedure is as Step C of Exanple 1,
using the product obtained in Step A as starting material. Step C:

7-[4-(LH = By - - - - - P o PN

(1. 2, aFberabine A st S o i £ BREGREY Sl BN AT Y i
1, using theyapopittuglboahtiansiéd in Step B as 15 starting material. Melting
POl Nt 2 B Soint - 239-242°C

Step B:  7-[4-(1H-Tetrazol-5-yl)phenoxy]-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

.10 The procedure is as Step C of Example 1, using the product obtained in Step A as starting

material.

Step C:  7-[4-(1H-Tetrazol-5-yl)phenoxy]-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazine 5,5-dioxide

The procedure is as in Step D of Example 1, using the product obtained in Step B as
15  starting material. |
Melting point : 215-219°C
Elemental micro-analvsis :
C% H% N% §%.
Calculated 5312 420 21.86 &8.34
20  Found 53,98 411 2132 68.68

EXAMPLE 23 : 5-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}[1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}-1,3,4-oxadiazol-2(3H)-one

Step A:  Methyl 3-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxylbenzoate ..



El emental mcro-analysis : C% H% N% S% Cal cul ated 53.12 4.20 21.86 8.34 20
Found 53.,98 4.11 21.32 8.68 EXAWMPLE 23 '

5-{3-[ (5, 5-Di oxido-2, 3, 3a,4-tetrahydro-1Hpyrrolo[2,1-c][1,2,41- b

enzot hi adi azin-7-yl) oxy] ph enyl}-1,3,4-oxadi azol-2 (3H)-on e Step A:
Met hyl 3-[ (5, 5-D oxi do-2, 3-di hydro-| H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzo-

t hi adi azi n-7-yl ) oxy] benzoate .. -27- The7procedure is as in Step B of
Exanpl e 1, replacing the 3-cyanophenyl boroni c acid by

[ 3- (et hoxycar bonyl ) phenyl ] boronic acid. Melting point : 239-242C El enent al
m cro-analysis : 5 C% H¥% No% S% Cal cul ated 58.06 4.33 7.52 8.61 Found 52.53
4.01 7.84 ’Bhe()@ro&tcmpe B as in Step B of Example 1, replacing the 3-cyanophenylboronic acid by
3-[(5, 5-Di gx 023 i hydro pyr.rol, [2,1-c][1,2,4]benzothiadiazin-7-y|)
oxy] benzoh@ ho¥year Owlwé@é HC 691 500 ng (1.34 mol) of the product

obt ai ned i ando (20.13 mmol ) of hydrazi ne nonohydrate in a

m xture of]ﬂ%@%ﬂg‘%@é%ﬁ?%ﬁ%cﬁm (6 M) is refluxed for 24 hours. The MOH
i s evapor ablegieaht mionetopnlis :added to the reaction mxture and the
precipitate, which cor pon t title product, is filtered off.

Mel ti ngpoi nt : 197- 201 @ ?fsefé W 1Y

5-{3-[(5, 5@@6%;890 2, %éd@dﬂydgggl H-y)gprolg)gg 1-c][1, 2, 4] benzot hi adi azi n-7-

yl ) oxy] phenyl } -1, 3, 4- oxadi azol - 2(3H) -one A suspension of 150 ng (0.40 mmol)
of the probuwerd obtai netl.ih Stép B,7.8% nv.0¢0.52 nulol) of

1,1 -carbonyl diimdazole and 95 pl (0.68 mol) of Et3N in a m xture of

StepB:  3-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-¢c][1,2,4]benzothiadiazin-7-yl)-
oxy]benzohydrazide

10 A suspension of 500 mg (1.34 mmol) of the product obtained in Step A and 978 pl
(20.13 mmol) of hydrazine monohydrate in a mixture of MeOH (30 ml) and DMF (6 ml) is
refluxed for 24 hours. The MeOH is evaporated off, water is added to the reaction mixture
and the precipitate, which corresponds to the title product, is filtered off.

Melting point : 197-201°C

15 Step C:  5-{3-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-
yl)oxy]phenyl}-1,3,4-oxadiazol-2(3H)-one

A suspension of 150 mg (0.40 mmol) of the product obtained in Step B, 85 mg
(0.52 mniol) of 1,1'-carbonyldiimidazole and 95 pl (0.68 mmol) of Et;N in a mixtufe of
THEF (3.7 ml) and DMF (3.7 ml) is refluxed for 3 hours. The mixture is allowed to return to

20 ambient temperature and is acidified with 1IN HCI. A white precipitate forms, which is
filtered off to yield the title product. '

Step D : 5-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
' thiadiazin-7-yl)oxy]phenyl}-1,3,4-oxadiazol-2(3H)-one

The procedure is as in Step D of Example 1, starting from the product obtained in Step C.
25  Melting point : 254-258°C



THE (3.7 m) and DV (3.7 m) is refluxed for -3 hours. The m xture is
allowed to return to 20 anbient tenperature and is acidified with INHC. A
white precipitate forms, which is filtered off to yield the title product.
Step D 5-{3-[ (5, 5-D oxido-2, 3, 3a, 4-tetrahydro- 1H pyrrol o[ 2, 1-c][ 1, 2, 4] benzo-
t hi adi azi n-7-yl ) oxy] phenyl }-1, 3, 4- oxadi azol -2(3H)-one The procedure is as
in Step D of Exanple 1, starting from thg product obtained in Step C. 25
Mel ting point : 254-258C -28- Elenental mcro-analysis : C% H% N% S%

Cal cul at ed 9 93, A3 8.01 Found 54.31 4.27 13.24 7.72 5
PHARMACOL S OF THE I NVENTION Study of the excitatory

currents induced by AMBAsi n XESopuy wocySés a - Method : nmRNA's are prepared
fromcerebral cortex of male Wstar rats by the guani di nium
t hi ocyanat &2fwéret / chl ©F-8f or h et hdé-.99Th§-0>élol y (A) mRNA's are isol ated by
10 chromat hy on olkj gp-d | I ykoge injected at a |l evel of 50 ng per
oocyte. Thgg[é%?:)yt es arg*'?}r)]cu-ga?:d 8‘?%2 ?’293 days at 18C to permt
expression of the receptors and are then stored at 8-10C.
El ectrophysi ol ogical recording is carried out in a Plexiglass(r) chanber at
20-24C in OR2 HdHRMACOLRGICALSIUDY O/ BRODIA TS0 BNKENTON
"vol tage-cl anp” nethod using two 15 electrodes, with a third el ectrode
pl aced in the bath serving as reference. Al the conpounds are applied via
t he i ncubaStudy ofettie excitatalyt dugraite ttduced by AMPA inXenvpasvoedesat t he end of
the application period. AMPA is used in a concentration of 10M For each
conpound studi ed, the concentration that doubles (EC2X) or quintuples (ECSX)
t he intensptwrahod he current induced by AVMPA alone (5 to 50 nA) is
determned

mRNA's are prepared from cerebral cortex of male Wistar rats by the guanidinium

thiocyanate/phenol/chloroform method. The poly (A7) mRNA's are isolated by

10  chromatography on oligo-dT cellulose and injected at a level of 50 ng per oocyte. The
oocytes are incubated for 2 to 3 days at 18°C to permit expression of the receptors and are
then stored at 8-10°C.

Electrophysiological recording is carried out in a Plexiglass® chamber at 20-24°C in OR2
medium (J. Exp. Zool., 1973, 184, 321-334) by the "voltage-clamp" method using two

15  electrodes, with a third electrode placed in the bath serving as reference.

All the cbmpounds are applied via the incubation medium and the electric current is

/ measured at the end of the application period. AMPA is used in a concentration of 10pM.
For each compound studied, the concentration that doubles (EC2X) or quintuples (EC5X)
the intensity of the current induced by AMPA alone (5 to 50 nA) is determined.

20 b - Results :
The compounds of the invention potentiate the excitafory effects of AMPA to a very
considerable degree and their activity is very clearly superior to that of compounds of
reference. The compound of Example 1 especially has an EC2X of 0.2uM and an EC5X of
0.8uM, the compound of Example 17 an EC2X of 4.5pM and an EC5X of 11.5uM, the
25 compound of Example 18 an EC2X of 0.66uM and an EC5X of 4uM.



20 b - Results : The conpounds of the invention potentiate the excitatory
effects of AMPAto a very considerable degree and their activity is very
clearly superior to that of conpounds of reference. The conpound of Exanple
1 especially has an EC2X of 0.2M and an EC5X of 0.8M the conpound of

Exanpl e 17 an EC2X of 4.5M and an EC5X of 11.5M the 25 conpound of Exanple
18 an EC2X of 0.66M and an EC5X of 4M -29 . PHARMACEUTI CAL COWPCOSI TI ON

Forrmul a for the preparation of 1000 tablets each containing 100 ng of

7-[3-(3-furyl)-

phenoxy] -2, 3, 3a, 4-tetrahy PH. GREULL ) £Q P(,) ,T N nzot hi adi azi ne

5, 5-di oxi de (Exanple 17) :
........................................................................ 100
g 5 hydr ox5reys o ¢ha niepggation of 1000 tablets each contaming 100 mg of 7-[3-(3-furyl)- ,
Uy g ' \'Ah%%epog]'-2r,%,%a,4:tetrahydrc5-1H-'pyrrolo[2,'l:c][‘1;2,4]ben20thiadiazine """""""""
.......... 5,5-dioxide (Example 17) .ccniimamaemirncnoniermesvesssemesimsesemenmn d00 € o oo
................... 10 _g. lactose :

....... 5. . hYdIOXyPI‘Op}’ICEHHIOSG 2 g. G e e e e e e
.......... wheatstardh' .......100 g nmgnesium stearate 10 ¢

.......... 1aBtOBE .. LAl Gt ae e meeennemens 1O Y 10 - 30-
CLAIMS 1- Conmpounds of fornmula (1) : R/ SbaR A\Rs erein 5 R
r epr esent SPASHEVE} YEAFEEi-¢group; - R2represent'sa-hydrogen—at 8m a hal ogen
atomor a fydroxy group, A represents a CRARS group or an g4 group,

10



R3 represents a hydrogen atom a |inear or branched (d -C6)al kyl group or a
((C3-CG7) cycl oal kyl group, 10 R4 represents a hydrogen atomor a |linear or
branched (G -C6)al kyl group, or A represents a nitrogen atom and, together
with the adjacent -CHR3- group, forns the ring -N wherein mrepresents 1, 2
or 3, R5 represents a hydrogen or hal ogen atom 15 their enantioners and

di astereoi soners, and al so addition salt3thereof with a pharnmaceutically
acceptabl e acid or base, a heterocyclic group being understood to nean a
nonocyclic or bicyclic, aromatic or (g%! gnatic group contai ning from one
to four identical or different hetero sel ected from nitrogen, oxygen
and sul phur, optionally substituted by one or nore identical or 20 different
groups sel ected from hal ogen, |inear or branched (d -C6)al kyl, |inear or
branched -31- (G -C6)al koxy, |inear or branched (G -C6)pol yhal oal kyl, Iinear

or brancheg_ ( onyl, oxo, thioxo, carboxy, linear or

branched ( 1- 58?§§$@iKﬁ?%gg§§Q$ branched (Ct-C8)pol yhal oal koxy, -hydroxy,

cyano, nitro, amno (optiRpally substituted by one or nore |inear or

branched (C - C6) al kyl gr oupsy aninosulphq? @optionally substituted by 5
yi~

one or more |linear or branff
(g -Co6) al kyl sul phonyl am no ONPOoUpAS
1, wherein R2 represents a \ ogen 3- Cowpound of formula (I)
according to either claim1 or claim3idwherei®H he i%Uping Ris in
position b of the phenyl carrying itR/10 4~-%bnpdgnds of formula (1)

according to any one of clains 1, 2 and 3, wherein R, is a nonocyclic
het erocyclic group. 5- Conpounds of formula (1) according to claim4,

(wherein R is an aromatic nonocyclic heterocyclic group.
WIAETEIN .

ﬁ%f) and
a (1) according to claim

5 Ry represents a heterocyclic group,
R; represents a hydrogen atom, a halogen atom or a hydroxy group,
A represents a CR4Rs group or an NRy group,
R; represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a
(Cs-Cy)cycloalkyl group,
10 R4 represents a hydrogen atom or a linear or branched (C,-Cg)alkyl group,

A represents a nitrogen atom and, together with the adjacent -CHR3- group, forms the

€ —N
ring : wherein m represents 1, 2 or 3,

m

Rs represents a hydrogen or halogen atom,

15 their enantiomers and diastereoisomers, and also .addition salts thereof with a

pharmaceutically acceptable acid or base,

a heterocyclic group being understood to mean a monocyclic or bicyclic, aromatic or non-
aromatic group containing from one to four identical or different hetero atoms selected
from nitrogen, oxygen and sulphur, optionally substituted by one or more identical or

20  different groups selected from halogen, linear or branched (C;-Cg)alkyl, linear or branched



15 6- Conmpounds of fornula (1) according to any one of clains 1 to 5,
wherein RI is a tetrazolyl, furyl or oxazolyl group. 7- Conpounds of
formula (1) according to any one of clains 1 to 6, wherein R’ is in the

nmet a- posi ti on of the phenoxy ring structure carrying it. 8- Conpounds of
formula (1) according to any one of clainms 1 to 6, wherein Rl is in the 20
par a- posi tion .of the phenoxy ring strueBure carrying it. 9- Conpounds of
formula (1) according to any one of clains 1 to 8, wherein A represents a

ni trogen ] t ggst ' I; 'ﬁﬁg# qtﬁg- fer ring
-N mhereiﬁtgg%gggg ents ??Bgﬁg%QéFﬁgkzggra 3@%. - in%%@ﬂ%%&gbgﬁﬁﬂggy
formul a ( Tarbehylchoxos thidx®; (chibokgt hiazad ob-tyrhyghbén@3ds)ayB, Bagad-or branched
e O O Fobg e i RS AR R ndhy sebeiheF oy e or
7-[3-(3-f ) ] = , (B r e . -
pyrrolo[2?%¥%f?%%ggﬁ%%gﬁggéﬁ?égrggﬁﬁg&égg?g#§§$ﬂépnglq?po%%%ﬁ%ﬁﬁgug?lpbrnula
(1) whisch ons o7 z{o8s {irigaBenbmardied §CyHCy aliem gronbs)2ind (BaC)alkylsulphonylamino.
tetrahydro-1 H pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azine. 13- Process for the

preparatign of conmpounds of fornula (1) according to claim1l wherein A

r epr esent £-art-IRRUFHEH b fmule (1@ geesdimedo £1am Foﬁgﬁe’@t Rntepaepents ggbydiegenn t h
the adjacgpy,, CHR3 group, forns the ring -N wherein mrepresents 1, 2 or 3,
10 characterised in that there is used as starting material a conpound of
formula (1) R 1 SO2NH, R 2 NH2 wherein Rt represents a |linear or

branched ([ C - al kox roup, R 2 represents a hydrogen atom a hal ogen atom
or a | i near ﬁﬂﬁpaﬂ&%fofg{r@%g@)agw% to ilgheg ICB"HB,I or c?alm 2, wherein the

grouping R@ is in position b of the phenyl carrying it.
O_

10 4- Compounds of formula (I) according to any one of claims 1, 2 and 3, wherein R; is a

monocyclic heterocyclic group.

5- Compounds of formula (I) according to claim 4, wherein R, is an aromatic monocyclic

heterocyclic group.

15 6~ Compounds of formula (I) according to any one of claims 1 to 5, wherein R; is a

tetrazolyl, furyl or oxazolyl group.

7- Compounds of formula (I) according to any one of claims 1 to 6, wherein R, is in the

meta-position of the phenoxy ring structure carrying it.

8- Compounds of formula (I) according to any one of claims 1 to 6, wherein R, is in the

20  para-position of the phenoxy ring structure carrying it.

9- Compounds of formula (I) according to any one of claims 1 to 8, wherein A represents

a nitrogen atom and, together with the adjacent —CHR3— group, forms the ring

—N wherein m represents 1, 2 or 3, preferably 1.

m



which is : (a) either reacted with the acid chloride of formula (I111) in the
presence of a base, in a tetrahydrofuran or acetonitrile nedium: d - CH2
- (CH2)m- CH2 - COCl (HD, 20 wherein mis as defined for fornmula (1), to
yield the conpound of formula (1V) -33- R1 SOzNHz (1), R NHCOCH2 (CHz)m
CH2 - Cl wherein R1 and R 2 are as defined hereinbefore, which is then
cyclised in a basic nediumto yield the 32mpound of formula (V) : R ONO
11 M R Nz )," 5 wierein R1, Rz and mare as defined hereinbefore,
which is optionally subjected to reduction, in an al coholic or

di met hyl f ormam de medium in the presence of sodium borohydride, to yield

t he conmpoub@ Gbmbpourmdil &f (Mdkhula F(I)l Which/ @ NB-(RB-tdirazol-SMydpednoxid-2,3,3842 and
in are as defajﬁned her ei nbef o mpound. of fornmula (V) or (VI) is

subj ect ed & O“éﬁ’PHFPlBE‘ZabrSﬁM @P?%Ptg‘lﬁd&émet%s -i0g14- t he conpound of
formula (VI')

11- Compound of formula (I) which is 7-[3-(3-furyl)phenoxy]-2,3,3a,4-tetrahydro-1H-
pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide.

5 12- Compound of formula (I) which is 7-[3-(1,3-oxazol-5-yl)phenoxy]-2,3,3a,4-
tetrahydro-1H-pyrrolo{2,1-¢][1,2,4]benzothiadiazine.

13- Process for the preparation of compounds of formula (I) according to claim 1 wherein

A represents an NRy4 group or A represents a nitrogen atom and, together with the adjacent

CHR, group, forms the ring —N wherein m represents 1, 2 or 3,

m

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

R, SO,NH,

an,

R' NH,

2 2
wherein :
{ R"l 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

15  group,
which 1is :

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

tetrahydrofuran or acetonitrile medium :
Cl- CH; - (CHy), - CH; - COCl {i,

20 wherein m is as defined for formula (I),

to yield the compound of formula (IV) :



HO N(H) fin, Rz N) wherein R2 is as defined for forrmula (1) and in is as
defi ned herei nbefore, 34- (b) or cvclised > in the presence of an am di ne of
formula (MIH : NH R3\ (MA NH2 wherein: 5 R3 is as defined for
formula (1), to yield the conpound of fornmula (IX) : R ICSO R z NH R3
wherein R1, R2 and R3 are as defined hereinbefore, whichis : 10 either
reduced, using a netallic hydride, to-ggeld the conpound of formula (X
R1So /~(X), B NHR3 wherein R1, R2 and R3 are as defi ned

her ei nbefore, or al kyI%ted by the action of a strong base in the presence

of an al kyl ati ng agent R4 2in R 4 represents_a |inear or branched
(C1-Co6) al kyl group and Xsents a hal ogen atom a1 hen reduced
RV

NH-CO-CH,-(CH,)_- CH, - Cl
2 .

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

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

Y A 0
N
[;j[ I
N
R')
:

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

which is optionally subjected to reduction, in an alcoholic or dimethylformamide medium,

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

-

wherein R'y, R'; and m are as defined hereinbefore,
10  which compound of formula (V) or (VI) is subjected to the action of boron tribromide

to yield the compound of formula (VII) :

HO ¥s7

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



to yield the conpound of fornmula (XI) : -35- R1 SO NHW, R NR3 Rl4
wherein R1, R2, R3 and R4 are as defined hereinbefore, - in the
roresence of an al dehyde of formula (XIl) : 0 R3 C(XI), H- 5 wherein R3
is as defined for fornmula (1), to yield the conpound of formula (X)

descri bed hereinbefore, in which conpound of formula (X) or (XI) the group
R 1 and, when the group R 2 represents -a844 near or branched (Cl-(C6) al koxy
group, the group R 2 are converted into hydroxy groups 10 to yield the
conmpound ofp\farmskaq(XH ): 110 C-SOz NH MDI R N R3 R4 wherein R2, R3
and R4 areﬁgéﬁéggkﬁgd for formula (1), which conpound of formula (VII) or
(XI1'l) is reacted with a boronic acid conpound of formula (XIV) \'.B(COH)Z

15 wherein_R'1l represents a cyano group or_a heterocycle,
» 1n the presence of an amidine of formula (VIII) :

R3—{NH (VIID),
NHZ

wherein :

5 Rgsis as defined for formula (T),

to yield the compound of formula (IX) :

R sQ,
AN
j‘i (IX),

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

which is :

10 & either reduced, using a metallic hydride,

to yield the compound of formula (X) :

R SO,
\.-
NH
X),
R NH "R,

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

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

to yield the compound of formula (XI) :



to yield (after optional conversion of the group R'1, when the latter
rrepresents a cyano -36- group, into the corresponding tetrazolyl group) the
conmpound of forrmula (I/al) or (l/az), particular cases of the conpounds of
formula (1) : RL O7s0Zl Rz NR3 R4 wherein RI, R2, R3 and R4 are as
defined for formula (1), \ OsOz \ (Jlaz), R XIN~5)"'" wherein R, R2
and mare as defined for fornmula (1), -whi-ch conpounds of fornulae (l/a,)
and (Ua2) are purified, if necessary, according to a conventional
purification technique, are seﬁarated, if desired, into their isomers

according to a conventional sepakhgtNhQ SQ&hnique and are 10 converted, if
desired, into their addition salth aNBhar ngxputi cal ly acceptable acid
or base. 14- Process for the prigparati onlof conpounds of fornula (1)
according to claim1l wherein Agrepresaiits R,CRARS group, characterised in
that there is used as starting nﬁterialha compound of formula (XV) : R
lull (~, RO~Sz 15 O R',

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

» in the presence of an aldehyde of formula (XII) :
0
/7
R;—C (X1D),
H .
5  wherein Rj is as defined for formula (T),

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

in which compound of formula (X) or (XI)
the gfoup R'; and, when the group R'; represents a linear or branched (C;-Ce)alkoxy group,
the group R'; are converted into hydroXy groups -

10 to yield the compound of formula (XIII) :

HO sQ,
NH  (xu,
PO
RFT K
R

4

wherein R,, R; and Ry are as defined for formula (D),

which compound of formula (VII) or (XIII) is reacted with a boronic acid compound of
formula (XIV) :
R"

1
@\ x1),
B(OH),

wherein R"; represents a cyano group or a heterocycle,

15

to yield (after optional conversion of the group R";, when the latter represents a cyano



wherein : R 1 represents a linear or branched (Cl-C6)al koxy group, R 2"
rLepresents a hydrogen atom a halogen atomor a linear or branched
(A -06)al koxy -37- group, which is subjected to the action of chloroacetone
in the presence of dinethylformam de to vyield the conpound of formula (XVl)
R ' cam, R 029 OO S5 wherein R1 and R 2 are as defined hereinbefore,
which is subjected to a rearrangenent Lpga basic nmediumto yield the
conmpound of formJIa (XMI'1) : R1s@ NHO R HOO wherein Rt and R 2
are as defi ned. i nbef ore acet | at flux
%" bens HUDYERP ofi oERatipd SRS Detotn AR tE O AR AT oE oo
catal yti CSI%V afeunt caks pf thelcys ?Qﬁﬂdsmﬁ%}hﬁﬂ@@d to yield the conpound of

HI

formula ( ) : R soz NH (XVIIn , LJ
]
0 SO,
\
)N\H (I/a,),
RO N R,
R

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

@[ Q Uy,

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

which compounds of formulae (I/a;) and (I/a;) :

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

if desired, into their isomers according to a conventional separation technique and are
10  converted, if desired, into their addition salts with a pharmaceutically acceptable acid or

base.

14~ Process for the preparation of compounds of formula (I) according to claim 1 wherein

A represents a CR4Rs group, characterised in that there is used as starting material a

compound of formula (XV) :
R!
1 SQ:
NH (XV),
R
15 o
wherein :

R’y represents a lmear or branched (C;- Cé)alkoxy group,

R'; represents a hydrogen atom, a halogen atOm or a linear or branched (C,-Ce)alkoxy



wherein R 1 and R 2 are as defined hereinbefore, 15 which is subjected to
hydrolysis in an acid nediumto yield the conpound of fornula (Xl Xa) -38-
R s02 02 Y NH (XIXa), R O wherein R1 and R 2 are as defined

her ei nbefore, the nitrogen atomof which is optionally, depending on the
nature of the group R3 that is desired, protected by a protecting group and
which is then, after treatnment with a st37ang 5 base, treated with a
conmpound of forrmula R 3-P, wherein R 3 represents a |linear or branched
(d-Co)al eI%;roup or a (C3-C7)cycloal kyl group and P represents a | eaving
group, to 'd, after deprotection of the nitrogen atom the conpound of
formul a (XIX'a) : R1sO0\2 NH(XIXa) R2RL3 O 10 wherein R1, R 2 and
R 3 are as deg ned . herei npbefore, which conpound of forrrul a (Xl Xa) or

(XI X a), repebdesibacstasiontas ﬁﬂ}%} Exhiroacrippe dpthenpesengegf, dimpthylipgnanidgsier ei n
R 1 a_nd Rﬁeﬁrtﬁeﬁ‘ﬁ%fbectﬁﬁf f_ore _and R3 |s_ as defi _ned for formula

(r), is - elther catalytic reduction to yield the conpound

of formula (XX)
S0,
N
R D
2 0 O

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

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

formula (XVII) :
R'1 SO2
AN
NH (XVID),
=
R’ 3
HO (0]

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

10 which 1s deacetylated by heating at reflux in a benzene medium in the presence of an
excess of ethylene glycol and a catalytic amount of p-toluenesulphonic acid to yield the
compound of formula (XVIII) :

R!

1 SQz
NH (XVI1I),
R"
0O O
L J

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

15 which 15 subjected to hydrolysis in an acid medium to yield the compound of

formula (XIXa) :



Rl11 sO H R R3 15 2 wherein R1 and R 2 are as defined herei nbefdre, -39-
or converted by the action of a hydride into an al cohol, the hydroxy group
of which is converted into a hal ogen atom by the action of an appropriate
reagent to yield the conmpound of formula (XXI) R SONH () R2R3 R 55
wherein R 1, R2 and R3 are as defined hereinbefore and R 5 represents a

hal ogen atom - or subjected to the act38en of an organomagnesi um conpound
R 4MgBr, wherein R4 represents a |inear or branched (Cl -C6)al kyl group, to
yield the conpound of fornmulagtXl Xb) :__R11 SO NH (XIXb), R R3 PR 4 OH

10 wherein R1, R 2, R3 and R 4 -'Sﬁkfined her ei nbefore, which conpound
of formula (Xl Xb) either is subj d t o\d&t al W1iXa),r eduction to yield the
conmpound of forrmula (XXIl) Ra

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

the nitrogen atom of which is optionally, depending on the nature of the group Rj that is

desired, protected by a protecting group and which is then, after treatment with a strong
5  base, treated with a compound of formula R'5-P,

wherein R'; represents a linear or branched (C;-Cg)alkyl group or a (C3-Cy)cycloalkyl

group and P represents a leaving group,

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

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

which compound of formula (XIXa) or (XIX'a), represented by formula (XIX) :
R SO,
AN
NH  XIX),
R'/ R,
(0]

wherein R'; and R'; are as defined hereinbefore and Ra is as defined for formula (I), is :

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

R', SO,
\-

R'/ R,

- wherein R'; and R, are as defined hereinbefre,

15



02 NH(XXIl), R R3 R 4 wherein R1, R2, R3 and R4 are as defined
her ein-nbefore, 15 - or the hydroxy group thereof is converted into a hal ogen
atom by the action of an appropriate reagent to yield the conpound of
formula (XXII1) -40- R SOCz I" NNH (XXIIl), R R3 R4 R5 wherein R1,
R 2, R3 and R 4 are as defined hereinbefore and R 5 represents a hal ogen
atom in which conpounds of fornulae (J99_to (XXII1) the group R 1 and,
when the group R 2 represents a |linear or branched (d -C6)al koxy group, the
group R 2 are converted into 5 hydr oxy groups to yield the compound of
formula (XXIV) : HO SOZ NH (XW), ;)(A R4 RS R3 wherein R2, R3, R4 and
Ro are as Mgl LparbanyfifE Atich ¢4 3 by 5 SPIROM] th@fhyﬁ%%&l;( HMicnliQ 1S
reacted with a boroni c acid conpound of formula (

converted into a halogen atom by the action of an approprlate reagent

to yield the compound of formula (XXI) :

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

- or subjected to the action of an organomagnesium compound R';MgBr, wherein R's
repreéents a linear or branched (C;-Cg)alkyl group,

to yield the compound of formula (XIXb) :
S_Q2
NH (XIXDb),

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

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

(XX1II),

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

15 - or the hydroxy group thereof is converted into a halogen atom by the action of an
appropriate reagent

to yield the compound of formula (XXIII) :



B(OH), wherein R'] represents a cyano group or a heterocycle, to yield
(aftér optional conversion of the group R'1, when the latter represents a
cyano group, into the corresponding tetrazolyl group) the conpound of
formula (1/b), a particular 15 case of the conpounds of formula (1) : -41-
Rl so, NCH (I/b), RZ/C- RBRA R5 wherein Rl, R2, R3, R4 and R5 are as
defined for forrmula (I), which compound46f forrmula (I/b) is purified, if
necessary, according to a conventional purification technique, is
separated, if desired, into RtsS isonega according to a conventional 5
separation technique and is cdpye N\ef desired, into its addition salts
with a pharnaceutically accep : Hor baggxifip- Pharmaceuti cal
conpositions conprising as act Ry Rgr edient a conpound according to any
one of clains 1 to 12 in conmR'¥ari on XithRyne or nore inert, non-toxic,
phar maceutical | y acceptabl e exci piRit s ?¢ carriers. 10 16- Pharnaceuti cal
conposi tions according to claim 15 conprising as active ingredient a
compound aGCoGARAIRY, R M R o &'dhintd feeiftBetoretna R Sredies oo h SA0EN doms VA

HE

in which compounds of formulae (XX) to (XXIII) the group R'; and, when the group R’
represents a linear or branched (C;-Cg)alkoxy group, the group R'; are converted into

5  hydroxy groups

to yield the compound of formula (XXIV) :

HO sQ,
NH (XX1V),
R/
R! R,

wherein R, R3, R4 and Rs are as defined for formula (),
which compound of formula (XXIV)

10 isreacted with a boronic acid compound of formula (XIV) :

R"@ (XIV),
B(OH),

wherein R"; represents a cyano group or a heterocycle,

to yield (after optional conversion of the group R";, when the latter represents a cyano
group, into the corresponding tetrazolyl group) the compound of formula (I/b), a particular

15 case of the compounds of formula (I) :



10

-4] -

NH
H am),
c. N

x R/ R, T

wherein R;, Ry, R3, Ry-and R are as defined for formula (1),

which compound of formula (I/b) is purified, if necessary, according to a conventional
purification technique, is separated, if desired, into its isomers according to a conventional
separation technique and is converted, if desired, into its addition salts with a

pharmaceutically acceptable acid or base.

15- Pharmaceutical compositions comprising as active ingredient a compound according
to any one of claims 1 to 12 in combination with one or more inert, non-toxic,

pharmaceutically acceptable excipients or carriers.

16- Pharmaceutical compositions according to claim 15 comprising as active ingredient a
compound according to any of claims 1 to 12, for use as medicaments as AMPA

modulators.



