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acid) receptor appears to be involved to the greatest extent in the phenomena of

physiological neuronal excitability and, especially, in those phenomena involved in
memorisation processes. For example, it has been shown that learning is associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the areas of the
brain essential to processes of memory and cognition. Likewise, nootrobic agents such as
aniracetam have very recently been described as modulating the AMPA receptors of
neuronal cells in a positive manner (Journal of Neurochemistry, 1992, 58,

1199-1204).

In the literature, compounds having a benzamide structure have been described as
possessing this same mechanism of action and improving memory 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
facilitating action on the AMPA current, and patent application WO 99/42456 describes

inter alia particular benzothiadiazine compounds as modulators of AMPA receptors.
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present inventi©off rejates to c 09nds of formula (1) 0 CH
("b A\R .) [ *s,abhet er ocycl i c group,
142 represents 8 S al ogen atomor a
hydr oxy group, _CH @,
R] R,
wherein :

R; 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,-Ce)alkyl group or a
(C5-Cy)cycloalkyl group,

R, represents a hydrogen atom or a linear or branched (C,-C¢)alkyl group,

or

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

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



A represents a CR4R5 group or ,an NR4 group, 4a represents
a hydrogen atom, a linear or-branched (C;, -C6)al kyl group
or a (C, 3-C7)cycloal kyl group, ' represents a hydrogen
Ratrepreesntsa hydregen erhabrggneled (G - C6) al kyl g. oup, or A
represents a nitrogen atom and, together with the adjacent
-CHR}- group, forns the rf \ h, H iing j' wherein n.
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understood to nean a nonocyclic or bicyclic, aromatic or
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substitu e y one or branc
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ment i oned, w thout ying ~any limtation, hydrochloric
aci d, hydr ohrom ¢ acid, sul phurl c acid, phosphonl c acid,

aceti,c acid uoroacetic ic acid uvi.c . .
AGERu % Ao Lt ReBREP & Rdbge M grtd Sefionks, BORppane
an@rCllﬂitaﬁ@f tidfdréch@siicd acidB h@Hi©basmhid , ackd, t sullghudiel bid, aslkRpRdrkc acid,

aci d, rnei hane- sul phoni c acid, canphorlc acid etc.
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, methane-

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..

The grouping R@ 1s preferably in position b of the phenyl carrying it.
Oo— .

R, preferably represents 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,

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



Anmong t he pharnxaceuticall y acceptabl e bases there may be
mentioned, wthout inplying any l[imtation, sodium
hydr oxi de, potassi um hydroxi de, triethyl anxine.
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hetero atons sel ected from nitrogen, sul phur and oxygen,

nore especially nitrogen and oxygen, such as, for
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froml to 4 hetero.atons selected fromo en, sul phur and
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ca 'hgqitt ooxadi azol yl and morpholinyl groups. Advantageously,
the group R, is unsubstituted or substituted by a |inear
or branched (C;-0C6)alkyl group such as, for exanple, the
t hyl. grou or, by an.oxo or .t hioxo group. The R, group
Prolgreiip YRRy Ry o RETAL 23h 52T 4888 (i on of the phenoxy
ring structure carrying it. Preference is given to the R2
group being a hydrogen atom Preferred conpounds of the
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atom and, together with the adjacent -CSR - group, forns
the ring () wherein in represents 1, 2 or 3, préferably
atdim aftt, @b getites dvittotip adjacknt of CHRg—i proapt foems dfe@ing wherein
7-[3-(Ifi-:etrazol-5-yl)phenoxy] 2,3, 3a, 4-
tetral,ydro-1p -pyrrol o[ 2, 1-c] 11, 2. 4] bet xzat hi adi a~"i ne
m EFPBiSG@téii Yer 3,er§,ra(bj;y turyl i phenoxy]
2,3,3a,t-tetrnl zydro-if -pyrrolo[2,1-::][1,2
~] benzat hi adi azi ne 5, 5-di oxi de and 7-
Prefeaed| compolupfhestoxlyd -idyehtidnaad- t7e3r@Rydtrazol-5-Hphgnenl]Q,3,3a,4-
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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.
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 CHR; group,



i nvention. The invention retates also to the processes

for the preparation of conpounds of forrmula (1). he
fr%% cess for_the preparation of conpgunds of for rul a 2
° P A repre ent CHHN TR ORACSCRYF 6u§°’b1°’ lﬁchaéﬁ)"r‘%rsséﬁt”sthé

nitrogen at and, together with the adjacent CIIR3 is
oup S for ;he ring -'r; wherein n, represents 1, *

i rac e is used. as
there ig, %ed 2 SFIP@ a %c(:)o oung%tffquno nﬁﬁ)a (1) : SON-I2

NI L V\,her ein : R‘ 1 Repr esent s iéljél near or branched

(f: _-06)al koxy groupX2 b nts a hydrogen atom a

hal ogen atop, or a | branche I§Ct C ) al koxv

group, whichis : (R e reacted with the acid

chloride of formulRy(IT1) iMH4he presence of a base, in a

tetrahydrofuran or acetonitrile :nmedium: d C-12 -
whér€inl:: )m - ClIr - COO(III) wherein rn is as defined for

forrrula( ound of formula (1V)
R’y ggpresgpfs ar\‘r%zeec?%%/ C?leg é éﬁ)éﬁ(n?y gOU8 wien R; and R :
R, 3tSre@ntdeHy ARG Rk &h Na tPl%fo%Eﬁ atdoh Mk 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 :
Cl-CH; - (CH,), - CH, - COCl (I1D),

wherein m is as defined for formula (1),

to yield the compound of formula (IV):

R SO,NH,
Iy,

R NH-CO-CH,-(CH,) - CH, - C]

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

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

o_.0
[ \ %
R \Si
N
| ),
, N
R2
Im

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



which is then cyclised in a hsic mediumto yield the
conpound of fornmula O: R wherein R;. R2 and mare as
defi ned herei nbefore, which is optionally subjected to

.educti.on, i | cohol i. di hyl f or.mani di :
i R e b
in GRRELALL oo dfudt BtbRydrMe) to yiblilth¥iBhSduAd Bf formulvignd En

are as defined hereinbefore, (VI)5 which conpound of

formula (V) or (Vi) is suﬁ]\\egped to the action of boron
tribromde to yiel d®tpe~copgdaund of formula (VI1) : 110

sl r L' (H 811 (VIt wherlgin Rzgiias defined for
jef i ned her @1 before, (b) or
nam dine of fornmula (VIII)
)

formula (1) and rn is
wherein R';, R'; and m are as defined hereinbefore,

cvclised : in the re.
R 3 (VII1)5 wherei nR’;

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

to yield the compound of formula (VII) :

HO

wherein R; is as defined for formula (I) and m is as defined hereinbefore,
(b) or cvclised :
» 1n the presence of an amidine of foxmulla (VIII) :
NH
R— (VI
NH,

wherein :

R; is as defined for formula (1),

to yield the compound of formula (IX) :



R,1is as defined for fornmula_(l), to ;yield the conpound
of furmula (1X) so, | (IX), wherein R1, R2 and R are
as defined hereinbe&gre which is: 4 either reduced, using
a netallic hydride, ™1\
wherein R;, R, and 0 asFﬂeflqeﬁ)herelnbefore (r)
or al kylated by the ag strong”base in the
presence of an al kyl gt/ Rg aogm; .7 X, wherein R.
represents a |inear or branched (G -06)al kyl group and X

ts al oge t nd.then reduced to yield he
ﬁﬂgﬁ Zcﬁ’ﬁf}% %&(@F?ﬂ%{elnb §9WH R N .R3 R 4 wherein
R;, R2, R3 and R4 are as defined herelnbefore (XI), in

the presence of an al dehyde of fornula (XII) O r. R C
wiide is):, Il wherein R is as defined for formula (1),

¢ either reduced, using a metallic hydride,

to yield the compound of formula (X) :

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

¢ or alkylated by the action of a strong base in the presence of an alkylating agent R'4X,
wherein R'4 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) :

R'l SO,
N
NH (XT),
R'2 1? R3
R',

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

» 1n the presence of an aldehyde of formula (XII) :

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

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



to yield the conpound of for#ula (X) described
her ei nbefore, -8 in which conmpound of formula (X) or
in whiok JonfitRing fo® tigamiila QX)adinI)/Wen the group R, represents a
l'inear or branched (C 1-C)al koxy group the roup R ,,
the grop dR9naish PN i SR BagRresRngpkngas oy branehed KB -Colleuicroup,
soi$ Il (XIll), NR3 14
the%ﬁ)up% ”&}Egox(\é',%eh)ngo hgh&yegfralﬁgsdefl ned for fornmula (1),
toM%@ﬁ@mdfMﬁm(mna (MI'1) or (XIll) is reacted with
a boronic aC|d compound of formula (XIV) @ ~f9 1I(Illl)z
wherein. R "i repH (Oyano group or a heterocycle,

cAtf s
(X1 4), to y| eld (a optlg@pl co gsmn of the group
R':, when the latte resetsac group, into the
correspondi ng tetr 70 ou t he conpound of fornula
(lra') or (1/a2). artlcdl ar cases of the conpounds of

fornula (1) ~fl i \ 2 Ryl RNR |
wherein R,, R3 and Ry are as defined for formula (1),

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

1
@\ (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/a,) or (I/a,),

particular cases of the compounds of formula () :

EI “NH (Wa,),
A |

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

@( NH (V/a,),
D
. ., )m



1(4 wherein R R2, Rz and R are as defined for formula
(1), SO -9 wherein RI, R2 and mare as defined for formul a
whereyn Ru.cindoo aproasrigned fof dermula€).(1/a;) and (1/a2) : are
purified, if necessary, according to a conventi onal
purification technique, are separated, if desired, into

whidhedomp ouaas SfofelaE did)Padd(1a,convent i onal separation
technique and are converted, if desired, into their

aregaidifted or nsedssasyviceordenggh aravaretitonelgiuryicaicaeise b ue, acisdgpaated,

.- base. The process for the preparation of conpounds .of

i 95T T ECRERE, Kookl fe B RS Ehabecr B, Fifle and are

cohaeacifelekisey iht thélabddifieh 8altsSwith &dpiasmsdearitdlNJad¥8htakle akideor
conpound of formula (JCS) : wherein : R, represents a

bagei near or branched (Cl-C2)al koxy group, R 2 represents a
hydr ogen atom a hal ogen atomor a |linear or branched
(C1-C6)al koxy group, which is subjected to the action of

The btesaoetieneepanatione fRoepemed dffothuleiihwheeimanrestesdn® a CR4R;
yield the conmpound of formula (XVI) :  (VlI), wherein WE and

graRp7 incdarstegetd HedihReriBFRbET dFe athplaRINgs masjaect d@nirguad of

ement in a basic mediumto yield the compound of
fo‘#“oﬁriéngﬁgp'( XVIT) : -10 (XVI1).
R!
1 ng
NH (XV),
R"/

o

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,

which is subjected to the action of chloroacetone in the presence of dimethylformamide to
yield the compound of formula (XVI) :

R,
SO,

N
R D

2 0 o

(XVI),

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) :



10 0 wherein R ; and R, arel@s defined hereinbefore,

which is deacetylated by heating at reflux in a benzene

mediumin the prpsence ofsq excess of ethylene glyco
i ) 2t oi uenesul phonic. acid to

R (XVI 11 (s, ( - VIII)

conpound of formula (Xigga) ( Xa)), 0 wherein R, and
R 2 defin d h relnoefore t he nitrogen aton1of
WWWW% Iﬁ@ BAR ?yw ¥& on the nature of the group
R3 that is desired, protected by a protecting group and
whi ch is then, after treatment with a strong base,
whiiche &t échcetiytatedaby dwpongnet wffluk annabenz@hg nRRdiunhen eha pRs&ice of an
repres s a.linear or hranched (C, - al kyl., group.or a
ex{eaY OGO G 0 g i P e e i g g o e
Coﬁlgoyd(pd,fckonﬁ‘ljm@xwgpr otection of the nitrogen atom the
compound of formula (XIX'a) : 0 z wherein RI, R9 and R 3
are as definedRigre beque (XIX a), which conpound of
formula (XSXa) o epresenteqﬁgﬁlﬁornula (XIX)
(XI'X), wherein R area,, defi erei nbef ore and
R3 is as define&,' ila (T), is:

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

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

formula (XIXa) :

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
base, treated with a compound of formula R';-P,

wherein R'; represents a linear or branched (C;-C¢)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) :



ei ther subjected to catal yt ird!reduction to yield the
compound of formula (XX): ter s(r). NEl (XX) , R ~3
wherein R 3 and RRz.are assgefl ned hereinbefore, - or
converted by the ac Of hydri de into an al cohol, the
hydroxy -oup of whi ‘ hver t ed (KiXa)a hal ogen at om by
the action of an \zjﬁ eagent to yield the conpound
of formula (XXl) ebn Ri, R2 and R are as
defi ned herei nbefore and R)s represents a hal ogen atom -
air subjected to the action of an organomagmesi um conpound

WIRrGINRGBR,» ani &' eire aRiefined dpreagefirs, a | i near or branched (C
rC5) al kyl group, to yield the conpound of formula (Xl Xh) :
-12 wherein Ri, R,, Rand R 4 are as defined

wHie ERRRna e forthil £ XS BPUTIK' Hf reépRisBMERb{ MWrifila @1xher is
subj ected to cat al\/\%\t'l Cc reduction to yield the conpound of
formula (,:111) HdZXXII) R 4 wherein R ,,
'R 2, R? and .R:} are defiapgd h nbefore, or the
hydr oxy group ther eof rted >a hal ouen at om by
the action of an appr agent to y eld the conpound
of fonmla (7XI1h)

wherein R’y and R'; are as defined hereinbefore and Rj is as defined for formula (1), is :

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

R, SQ,
AN

NH (XX),
; R,

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

R'

- or converted by the action of a hydride into an alcohol, the hydroxy group of which is
converted into a halogen atom by the action of an appropriate reagent
to yield the compound of formula (XXI) :
R, SO,
N\
NH (XXD),

; R,
R'

R’
5

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

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



(XXI11), wherein R;, R,, Rl2-and R 4 are as defi ned
herei nhefore and R 5 represents a hal ogen atomin which
conpounds of forni'g ) §6 (XXI'11) the group R ; and,

when the group R 2 gsen a li or branched
0 P ) Q%Zkbbnverted into

(C, -C5)al koxy group
hydroxy groups to yi . ound of formula (XXIV):
-la wherein R, ’2R4;§\ % as defined fbr formul a
(1), Which conmpound of“*sormgm@ ( .1V) is reacted with a
horoni c acid conmpound of formula (XIV) (X %), wherein R

wheegin 8SeRt;sRaayRharegrsaiefinat haeinktferepcycl e, to yield (after
optional conversion of the group R't, when the 'latter
represents a cyano group, into the corresponding

whit ERFAAl S TR wonpound of fornula (1/b), a
particul ar case of the conmpounds of fornula (1) : O

- eithgbis subjectiy tdBatdywh eadetttorRo, yid2 theRompRand nfifoRnuar&Xd$)
defined for fornu (1) whi ch conpound of formula (lib)
is purified, if n &cording to a conventi onal
purification techni il S seymrat eqxxif), desired, into its
i soners according t i onal separ ation techni gue

0, TRjo its addition salts with

a pharmaceuti cal | y accept apl e aci d or base.

4

W

wherein R';, R, R3 and R's 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) :

wherein R'}, R'2, R3 and R's 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

to yield the compound of formula (XXIV) :
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The invention relates also to pharnmaceutical conpositions
conprising, as active ingredient, a conpound of formula
(') with one or appr g9Q.ate, inert, non-toxic
exei pients. -14 ~fr @ r rraqem\gal conposi ti ons
according to the inye re may be  nentioned nore
especially those thatxafe ble for oral, parenteral
(intravenous or suBcut ang nasal adm nistration,
tablets or dragees, sublTagu®, tablets, gelatin
capsul es, | ozenges, suppositories, creans, ointnents,

wHeesiiRb, RISRS andmsaf:etaablleﬁnw@pwrmuma; drinkabl e
suspensions etc.. The useful dosage can be varied
according to the nature and severity of the disorder, the

u d the age and wei ght of the

wH%HQ&ﬁﬁﬁ&@é??gﬁgﬁgé ro to 500 ng per day in one or
nore adm ni strations. The Exanpl es that followillustrate
t he i nvention but do not T way. The stating

is rﬁafft@ﬁi Pah& Qeseyc arid camaaw&%f Pﬁalﬂla&?i Vknown or that are
prepared according to nown operating procedures. The
structures of the conpdungs described jn the Exanples
were determ ned Régondind|to the usud&IV)
spectrophotonetric te { ﬁ)ﬁinfrared NINI R, mass
spectronetry ...). EXAMPL

Whleg[ﬂgR( hesérrﬁ% é@ig{jolgﬁf‘]){d g%’lﬁe\é%}z%){ . 3,3a,4-tetrtabydrrtt-|

I’adi azl n5, & di oxi de
Stet? A :

jkﬁga 5- Di oxi do-', 3-di hydro-i R-pp-sol o 2, 1- c![l 2, 4] benzo
toy mf!ﬁmtl?ngh<)°nvg>259ppq{eth6|grwps§| lut‘Y tb? lqiiey SeRfAwAISE Cyano
grd%%r fﬁtcb itfhlegcﬁn'élcpo% inf Iet'{’éé' F}?':%r&.{ﬂ gd7e' cgygqﬂoﬁnﬁgﬁ'%‘i’ranactﬁ’m) SEpdrBcular
casE-dfﬂhdmxypomnas aoff ffoyrdnka{[)H pyrrol o-
[2,1-c][1, 2,4] benzothiadiaziiie 5,5-dioxide in 350 m of

nmet hyl ene chl ori tirring is carried out at anbient
tenperature frQ urs. The reaction m xture is poured
into a O SQ:
NH
CH (I/b),
e R/ 'R "R,

5

wherein Ry, R,, R3, R4 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.

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.



m xture of ice and water, antf t he suspension is stirred
for 30 mnutes. The preC|p|tate is filtered off, rinsed
Amyageithel phpmeasewicah mmwtlonslaceﬁr@erwethe sueeitom drde may be
inh_va t he ex roduct
mefio ) et 2o Dbt e 1S BRI O o BekSh el Brous o
subicataBbbi) est5Qadhl dZRdidrAifk3. t%@leﬁoUﬂdﬁ&e@MsMihéuaZSﬂaSleél galatin
? B-:-3-1(.5, 5-Di oxi do- 2. 3- di hydro-1
capsillssr loaansks, Suppos|iplies caersn i hFRIs dezinal gelgulp}ectable preparations,
benz rjle A suspension containing 7.06 mmoi of
dnﬁ%%iem% uan%egbrlbed it, the Step above, 11-02 nol of
3- cyanophenylhoronlc aC|d 11.02 nn:m of copper(ll)
acetate. 22 mol of yrldlne and about 500 ing of 4A
Thegpefelifieprge cay be Vﬁngbwﬁrdmbfo Hstnaure dad seNeoity aéthesdlsorder the
T
oo s B DR B and e PR DR 5 i v
daﬁmwpmnﬁmnﬂea$mﬁnhmmbﬁd. The filtrate is concentrated and
then directly placed on a silica colum which is eluted
wi th a nethyl ene chioridei nethanol 95/5 system The

Thé §§aﬁ1@fe§ teP mlwf11nstrat& he iBvaeehed & Aduthic #16 | ned
an aporate residue 1s taken up 1n a snal
anount of ethyl ether. ,after filtering off the solid

t he .expect.e duct i covered in the for
i BB RSkl PSR IS, LB Beording
kn@wﬁbga Mot&iutl cul ated 60.17 3.86 1:.38 9.45 Found
3.96 11.29 9.63 Step :

7-13-(111-Tetrazol - 5-yl } phenoxy] - 2, S
Th%-(sjtlglt] L(ljrgg of éxl rp%%!lds[ ostriSdd i Re é)(ém}t))l%sa \Z)v%;ehde%jrlmal‘r%édnaeccording 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-
[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-
[2,1-c][1,2,4]benzothiadiazine 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.
Melting point : > 300°C



0.35 nrnol of di-{n- Iriityl)l%in oxide is added to a

sol utl on cont al n| ng 3.53 mmol of the product obtained in
£l 9 d 7.07 mini-il of azidotrinmethylsilane in

50 n1 of djoxane apd, the %t ure isoref7uxed for 24

hours. The g?iture Pg alloagﬁﬁto ré?ﬁ{n to anbient

Cermpénat ur 8).41 he di aXane | s/ vaporat#d off, the residue is

redi ssolved in nmethangl and_the mxture is concentrated

6410, The'$84i due 747t akef-#p in &yl acetate and

extraction is carried out using 10 % sodi um bi car bonat e

sol ution. The basic aqueous phases -16 art conbi ned,

Beptied obd6, Wlidried-2)3-diagébalt/epamalofl; 1 -di[fl 2etbarizbihidiidrin=Glyl)-

The white reC|P ate fonned is filtered off to yield the

expectedoﬁﬂ JHERIGE| t i npoi nt : 155C El enent al

m cro-anal ysis Cal cul ated 53.40 .3.69 21.98 8.39 Fourd

53,17 3.67 32.19 7.81 Stepl 7

P3sispersidretaoataulin@- Y06 phren oxdy the2 pBdBet, detcabedhy dihe- $tep mbpve

1L 58 RGOy Theg g Al b Bt ot sRp SRt AL el of

pyddigy @nd rhbbhﬁSO@ﬁ?%SWﬁﬁ Rbleturs svbah 200 iNaBHhedygenk edhlidtdRdis
for 10 m nutes he m xture is allowed to return to

stiggtbifen 24 hewise ride ureactznd ﬂm@turﬁ ipfdilpgdHen addmgaddagherThed ml of

e RO, el H PP PP T TEA Rl v
dxrécﬁ@rmsdealdmas@mbafddhmwmedmk chungdi Witlehdﬁetﬁ}f]ﬁletdhﬂdrﬁieﬂﬁﬂﬂaﬂbl 95/5

h?e rr'r 3}t irat : 266-272C Elenental m cro-anaivsis
systerg-of "o agticRs SOMAIERE the expecied prodyggarg gombined and evaporated, and

the f%f’gg‘%% égf‘hetgg%il %ﬁ?&lﬁﬁnmwltﬁlﬂ ether. After ﬁlten]ng off the solid, the

tetrazel 1; ~pbext
expedted prodict 3hydxvex=dd~tﬁ the form of a wh1te powder
Melting point : 229-233°C

Elemental micro-analysis :

C% H% N% S %
Calculated  60.17 3.86 12.38 9.45
Found 59.42 3.96 12.29 9.63

Step C:  7-[3-(1 H-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
dioxane and the mixture is refluxed for 24 hours. The mixture is allowed to retumn to
ambient temperature, the dioxane is evaporated off, the residue is 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



pvrrolo[2 l-c][1, 2, 4]henzothﬂgdla2|ne 5, 5-di oxide Step A
X 3- él Ivliethyl 213-te.r
are;:@qm piasleadogyqe- with- Qahyiywe@uq pnd poidifeadopvith 1L JHCI. The white

prisoigns %otr.- R PRSI B PG, cuspensi on o

Mélhgg psmducssecobt ai ned in Exanple 1 (300 rug, 0.78 mol)
in 20 m of anhydrous ethanol and the solution is

Elemsentghosigra-gra/ygs pi nut es. The ethanol is evaporated off 1
nil of neth odi d ad and b rring is carried
out at anblga{Jtenpgég%ure gegrnlgh§ ’The precipitate is
faditgued ofsB 400 yi el3ckoa m 2t wge of gBe |- and
2-methyl -2Htetrazo to yield the t|tIe product. soners
IfBd i s pJﬁiVled S%- 22.19 7.81
[ 34l - Methy' : -2Htetrazo] - 5-v]) phenoxy] - 2. 3. 3a, 4-t et rahydr
o-i-11- pvrroto[2,1-c][1,2,4]benzothiadiazine 5, 5-di oxi de
Buep Pr. oc §[Gr (@ H-Betezol- ﬁl-prhqmoIEybﬁ 3E5>aahmrehydro 18t pyrtdiel@,1-c]-
fromthe o uct btalne Nbltlng p0|nt :
202- 204 A éﬂdlqﬁ a’rﬁ’ér SIS Deee D e
- - %11 %\N% 5' Y9 Ga| cuI rtedb4. 254. 5521. 098 05
Found54. 144. 6320. 307. 88 EXAMPLE 3 :
ﬂO[IGISQQcFPtanOIeﬁmWI&SZi rdmpétorf dholpraiugt pptaaredxy] the, 4@ abdve ire the

prés'égch fr ﬁ?% ém'%xﬂy%t! { ére rﬁh}nfe]d %)Flg?g)berﬂﬁt%g h'l't%drln%&ure is allowed to

reruhﬁ‘fd ﬁﬁ@llenﬁteﬁip)efh‘ﬁﬂ@%d 30%1”'6&' o G dHR WdtéD [”I%;e%u@ﬂensmn is stirred
4] benzot hi adi azi nc 5, 5-di oxi de 163 ul of nethyl

anﬁ dhﬁrd lteriefl Ue edeldithé e&pequ @pd%eﬂdh@ forim ef arvwehitedpi@yder which is

re%%%?%esdefr%ﬂ efra B os B RRRUREGS of "and 105 My of -
@jgoz]z’hezcm Xtarce is rel uxed for 2 hours and the reaction

mxture is allowed to return to
Elemental micro-analvsis :

C% H% N% S %
Calculated  53.12 4.20 21.86 8.34
Found 53.14 4.36 21.93 8.56

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-tetrazol-5-yl)phenoxy]-2,3-dihydro-1H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazine 5,5-dioxide

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 overnight. The precipitate is
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mmumttamaauue praﬂtheisfommdMMChis

ilt ff an h corr to the. title product,
i B iR Bt Al T £ onb BRERS P Gt jsbine v et
to }Qaaxh@gltjﬂg:ﬁlggu&pundm 524. 2420. 728.18 Step B: 7-[ 3-(2-
2Htetraza_ 5-yi)phenoxy;-2.3, 3%, 4-tetrahydro-1 H

ps aolo[2 | cj[1,2, 4] betzzo thiadia:.ine 5,5-dioxide The

R oG-SR B 2 e S R R i T oeTHE | oo
Eler nentz%?ndné[@rlo%ma Bl Sth e85 5-1QXdeCr | cul
| t ed54 21 Found54. 064.7870. 018. 19 Exanpl es 4

to 12 which follow were prepared according to the

Th@;ﬁr‘é@&ﬂfr’é’ 8 ad¢§ Sfebtwdf Efampi¥ aNRlagirk fréts Iuwprbb@ct%eﬁmanh 3l A.

boronic acid in Step B and converting the functi onal
__QMEuMJLnQGZﬂWé%ﬁeteroaryl desired. EXAMPLE 4 :
7 %% 1I3 ta%aldazcal 2-el)plaearoz:y]-2,3,.3:%x,4-tetrahe
(2,1-el 11, 2, 4]heazoth|ad|a2|ae

55dmmde@%M{E§A N% S %
7-13- (1 H-I'm dazol - 12ya§phet|o -2, 3, 3x, 4-tetrahydro- 1Fd
Calsylates) o- j 2,44 ber aZdtdf adi 845 ae 5, 5- di oxi de
MPLE 6: 7 (1H- dazol v1)p xvJ-2, 3,
Fo a, 4- tetrahyﬁgg 1 py%rolo- f eJJ1, ,4Jhenzothiadiaziue
5, 5 di oxi de EXAMPLE 7 :

7nJ3-(11d-1, 2, 3-Tri aazoi - 5- ylgpheaoxyl 4-t ef rabv
E PLE 3; 7-[3-(2-Methyl-2H-tetrazol-5-yl)phenoxy]- 23,3a 4-tetrahydro-1H-

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

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

163 ul of methyl iodide diluted with 4 m! of acetonitrile are added dropwise 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 retum to
ambient temperature. A precipitate is formed which is filtered off and which corresponds
to the title product.
Elemental micro-analysis :

C% H% N% S§%
Calculated 54.54 407 21.20 8.09
Found 54.52 424 2072 818

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
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pyrrol o-(2,1-c] 11, 2, 4] beazot hl adi aazi ae 5, 5-di oxi de

EXAMPLE 8 : . : : :
Th?P(%“e?”fff-S £s7ntep [ pf Frpmplerl o sjasiing, §9w fheLogpgyng opiinedyin
Stegokses | Fd- pyrrolo-J2J e 1, 2,4Jbenzot hi adaazi ae

d' aoai de EXAMPLE 9 ;
Mettimgpormy 2663C Tr i azol - 1- v19phenoxyj' 2, 3, 3a, 4-tete

E] ahvgar (’)7;.1I5|-_ rr&o-12,1-el[ 1 2, 4j benzot hi aadi azi ne
—e%—éré%ﬂgé&é%’éw, <G8 PLE 10:7-(3-(4i4 1,2,4-T
riazol - 3- ybjgpl sca eaxy Me2, 3,838, 4-terrahydrar 1d~1
yrrohr-[2,1-c][1, 2, 4] heaaot hi adi azi aze 5, 5-di oxi de
Ca E 1 i4 2675(4 i5~1f 1092, 405ri ~zsrl -1 -y1} phi nasx~ j - wo3
~04-tetr
Founa;rol as- (’EJ’ ?gc] ~1,2, 4Ig€aanzaat9hl adi azi ne 5, 5-di oxi de
EXAI\/PLE 12 :
(4Ht Triazot-al-yi)phenoxy] 3a, 4- tetrahydro
Exmleﬁﬁawol%“[hzchlfq%@m yere aqeegﬁé@emréwgéeuth% psossdiie gigsgebed in

{ 1 L
B or S0 Do e PP g MR P el Ah ST Rpireona
grofp 130t Ketewagi desided 5( 4. H) - oue St ep
3-[ (S, -yi oxi do- 2, 3-di hydr o-l~lpyrroh[2,1-r.][1, 2, benzae'ri
adi azin-7- yl)oxy]-ti'-hydroxvhenzenecarboxi m d am de 616
2 1 hi L
D T D e e TRy e Pipypsolo-
mrol ) in 1[251-n)[1.354]Divi0thiadiazine Ssudiositei on is stirred for
10 :ninutes. The precipitate is filtered off and the
filtrate is concentrated. 250 ang (0.737 mmol) of the

EXQ![MW}ES obta3 el Ihﬂdﬂ(ﬂ‘-ﬂ - pHenBXANS 8a 4-Bir@h{ dhQP1 £blb0

rate and the solution is stirred at 75 Cfor 16
hour S. Thel%baﬂiﬂdrhbmlﬁthm@lallgeélﬂ-@md’eto return to
anbi ent tenperature, and precipitation is brought about
using water.. gunmy white paste is observed which is nmade
EXDEVIGRE Y Mﬁxrﬂ-lﬂamwl)p‘ﬁehexﬂrzas,B@nttahﬁhyard-lmﬁmﬂo-

off to yreld the title product. felttn,g rcnnnt : <
6. 769C  [2,1-c][1,2,4]benzothiadiazine 5, 5—dlox1de

EXAMPLE 7. 7-[3-(1H-1,2,3-Triazol-5-yl)phenoxy]-2,3,3a,4-fetrahydro-1H-

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-tetrahydro-1H-

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]benzothiadiazine 5,5-dioxide



El enental ?Y k ro-afzl d7 Usisl?-
------------------------------------------ H 9%NS%
Cal cul at ed54. 834. 3315. 048. 61 Found54. 074. 1814 668.95 St B
. 3-J(5,5-Di oxido-2, 3-dj hydro-| Thpw ol o[ 2, 1-c] (1;
E&Mﬁgj&_ﬁi @dﬂ&,l@,#l"yqayol-b-yp!)henoxy] -2 3,33,4-tetra vdro-1H-
1" -[(etho Y m de 65 tai
(0.65 mmol) rﬁaéﬁggfhpﬁ?xkkﬁorna e£%§€§ad§&%g§ropmnse to a
solution, cooled to OC, of the product obtained in Step A
244 nE 0 65 nuno&) in 1.5 mM of DMF_and 59 ul -20 0.72
oy - @itid 2,4t riazoly YD Bhengxy -2 - 33ut-tesrabydre-4 -
m nutes an F‘%'[EIlt‘ag ?H]bgtfﬁ thmla{z‘?ﬁé:éb offjxture is

br ought ab usi n e preC|p|tate I'S flltered of f
to yield the t|tle product Melting point : 101-105t.

mf} 3 F(é% ﬁlﬂ(’)‘ﬁi ? 353,4-gltrh d{h(')o-—l}_il_ IE))X'rolo[Za{-c][%Zé}tf]-f

h othi i i
yi') oxy] phemyhbochisdidzi H&aﬂbﬁ?%hoeﬁgg}ﬂ%,??}%dm@l -Rapgenk

obtained in the Step abov rom(A) 1S stirred
at the reflux of xylene (3 nml) for 2 hour s. The m xture

oLt ar o PR ogs BB T N 20 Rl P PRt iarin 7

Fpoi nt  25@%exy) Why&o@&ﬂzéﬂecarb&lﬁn&%@e
4)i oxt do- 2, 3, 3a 4-tetra. hydro-i Hpy+rrolo[2,i-r][1,2,4]-
benzot hi adi a. zi n- 7-yl ) oxy] phenyi r

1.2, 4 [az e cedure
oI5BT 0L bR dB oBLACTE 8° shuE O bR yhmine
hy@rochldeidei(RQ7 po, @t42: mﬁﬁ)l)— 1244l ZIoEf MBSOt ald theisaspendiom &y ytirzd for
10 minutes. The precipitate is filtered off and the filtrate is concentrated. 250 mg

E3

(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% N% S%
Calculated 54.83  4.33 15.04 8.61
Found 55.07 418 14.66 8.95

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

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

65 ul (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 1.5 ml of DMF and 59 pul



--------- Cal eul atea T Hina C%Pd %6 %
53 994. 0313. 998. 01 84. 284, 0113. 507. 92 EXAMPLE.
0 fIM 13n§B-of pSTiSine ~H timiamigas qarried out at 0°C for 30 minutes and precipitation of
3,3a,1-tel rahbti otd~- rralt
R AR L s oy 89@3% oy Hpropmiat fiste % ip vield the
ltll,p}rélduchl one 3-{3- [{5 5- ioxido-2,3-iilaydro | H py
colo[2,1-c][I,2,4 benzot iiadiaziu-7- 5 e 2A yl)oxy]phenyl
Malting pQin4- KObXQﬂ*lCazol e-5 (.4H) -tlrioue To a suspension of
t he product obtained in Step A of Exanple 13 (300 ng" 0.81
mmol) in 6 m of CH3CN there are added 239 ng (1.21 mmol)

teﬁi Qi.ocar @RB'S%ioﬂdM@Jd%ﬂmlHtﬁﬂrold@]l é][l(,§4j%%n£6milaala9fh 7-

he reaction solution’is stirred at anb
terrper at yhexylphenylhdZs4-omdagror-at4fdreneo dr yness and
chromat ography on silica (CH2G 2i Mef )H 95/5) are carried
out. After evaporating the fractions containing the

Thermoted: obedinedin thBestéeabaiee226 m% 0. whﬁﬁ@m id BirkkRIQN @B deflibeof
title product is recoveredb tration. ii~rfr'itina
xykﬁnoé?» nil) for2 lpgry T GIXET%M Hled e eq*wnéﬁambsqnétemnsrature and the

prﬁé&%%\ﬁ?sﬁrgteg@egpﬁwg@%e éggprzggglgt 5215. 47 Found54. 2, 73. 7213,

Mé&lBudpbidt oxid6°@, 3, 3a, 4-t et rahydro- 11 1- pgnol o[ 2, 1-a] [ 1, 2, 4]
- benzot hi adi aziri-7-s(l)oxyjphenyi;
-1, 2, 4- oxadi azol e-5(4H) -t hi one
Step D:  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-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
Elemental micro-analysis :
C% H% N% S§%
Calculated 5399 403 1399 801
Found 54.28 4.01 13.50 7.92

EXAMPLE 14 : 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(4 H)-thione

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

481 pl (3.22 mmol) of DBU. The reaction solution is stirred at ambient temperature for
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The procedure is as in Step D of Exanple 1, starting from

1t Bigetiiionds. Grufies andrepeiOgrohy v8 ice (HMeOR 95/5) are
carried-oul. After evaporating the fractids Loklailte % Skl fatadid Iheksidle is

'13.4515.40 3. 87 Fotnd51. 683.9813. 0715, 44 EXAMPLE 15
tntardt& i2MeERHomd3heltitle produg-1oricahiradibp aititatidny

benoxy] ;. 4- tetraa h yd ro-1170-py rro |l o
%My-[zé'%@? bea zot hi adi azi ue S 5 dioxide
Elh&RS hscro-analysis : _ o

7-13-(2-(.)xido-_3H1i, 2, 3, 5- oxat hi adi azol - 4-yl ) phenoxy] - 2

,3 dihvdroC% H Hyxaol¥f2, 1-%}[ 1, 2, 4~senz ethiadiazir e

- di,oxi de,To a pensj on, copled to 0C, of the product
CaZ‘:d‘?‘gF%ed iﬁz'égep %y(?)f I'—.@a%l 13 (250 ng, 0.67 nunol) in
Folbham of THEvhere7are @dded /509 ul (1. 34 nrnol) of

pyridine and then, dropwise, 72 til (1.01 mmol) of
tltronyl chloride dissolved in 3 rnl of CHH Cl. Stirring

[ arrhed_ Ry . Q.01 Nyt es,an mhxtype is
Shrdod Porcons B iR R I S A
sti rri ngbéwdotidadiattihTeyl)dxgiphenylEvighotoahdiazvié-o(4dNhess i S
carried out and the residue is made nore solid by
triturating it in water, The precipitate is faltered off
The Bratb&ilid is 4518 SleptD §f PXAMIEY, sta BRhEproduct obtained in Step A.
FB[%IC er- &%Sgo- 36? -1, ,3, -a Sa%rﬁﬁ%%a?a%rg- ll(i ;Optt?luenreld SIep
Melynde 20181, 333714235¢€r a~sclro.. 11-1-pyrrot.o[2,1-c
;1, 2, A}Jlbenzot hi.adi azi ne 5, 5-di oxi de
Elemental micro-analysis :
C% H% N% S%
Calculated 51.91  3.87 1345 15.40

Found 51.68 3.98 13.07 15.49

EXAMPLE 15 : 7-[3-(2-Oxido-3H-1,2,3,5-oxathiadiazol-4-yl)phenoxy}-2,3,3a,4-

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

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 ul (1.01 mmol) of thionyl chloride dissolved in 3 ml of CH,Cl,. Stirring is
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.
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The procedure is as in Step |I) of Exanple 1, starting
“'romthe product obtained in Step A. , eltin nand ; 178
182C, 'le.me ttal mecr 1-gnarl--sis . -------

@@é%l: at 9q €50 i R Ay 5Y0398 0 AR e84 3 - BAishedax FJOUNIA 8. 18rahydro-
. 8413.2715.49 . EXAMPLE 16 :

7- [ 3- ( 2- 1H-pyrrojo[RplhelibRyf]reazahiadiaing -5t etioakde’ de- a- 11 -

pyrsal o[ 2, 1-el(1, 2,41- benzot hi adl azi ne 5, 5-di oxi de Step

A : 7-E_ -Bratnaphenaxy)-2, 3-di hydra-1 H pS
The Ptctedurd 1€ ih. ReftD EHxainpleadistzinefrom tife sHo@Xdt @Btafif?@ in Step A.

procedure is as in Step of Exanple 1, using as starting
Maturgpaial s/ 183/ 835€omophenvl ) bor oni ¢ acid and the prod-act

obtained in Step A of Ex anple 1.. 7 [3
Elemigntal niicra-a a§szspv]_2,3_dii ydro-1 Hp not
[

2,1 -é] [1, Z2,%] beriZos thvedi agdwe 5,5 di oxi de A suspension
of the product obtained in Step A (200 ng, 0.50 nr:aol),
Cagopgated (0. 6656 mx:0f4 -2 (;/¥idut vl stannyi | furan and 30

F. (0.025 nural) 0p,: etpaki st phenvl phosphine in 4 ni
og?dtol ueneg?ggr ef <l%xed IPgr 44 n‘?nut es. The toluene is
evaporated off in vacuo and the residue is chromatoa

BT EHEE LC R R

benzothiadiazine 5,5-dioxide

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

The procedure 1s 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)
of 2-(trnibutylstannyl)furan and 30 mg (0.025 mmol) of tetrakistriphenylphosphine in 4 mi
of toluene is refluxed for 45 minutes. The toluene is evaporated off in vacuo and the
residue is chromatographed on Si0, (CH,Cl,/acetone 96/4) to yield the title product.
Melting point : 186-189°C
Elemental micro-analysis :

C% H% N% S§S%
Calculated 63.15 4.24 7.36 843
Found 6285 422 737 840




El emental mcro analysis CW%H N S% Cal cul ated 63. 15
4._24736843 Found 6285422737 .X.4 6 Ste _C

- (2- a r i
bR (2 SO RNE Ro3 20 Al LS G DY L0 Oh o
is as |nthﬁfdﬁaldgs;)5 disadpl e 1, startl ng front the product
obtained in Step B. Melting point : 178-180C

FlIt'stnen!'!d[ n7 ro-apalvs is Cc H¥% N% S% Cal cul ated

Thel]%’ géd[uge E‘és@ﬁ}eﬁ Ligfn Ié))((a:ffﬂg 1233%1115% ?%theﬁ)r?ﬁu%t g‘tﬁallrzf)%ll\l/xp étep B.

Melringpyintolioashe@: 111, 2, 11- benzot hii adi azi ne 53-di oxi de
Step A : )

HM&;@;&MH enoxy] - 2, 3-di hydro- 11- % vyri-ol o[ 2, 1
-¢' ][ 1,2, 4fkenzoghia- diazi n?o/s 5-di oxi de A suspension
of the pro Uct o tal ned in Step A of Exanple 16 (300 ng.

Ca&)ul?zﬁedmml )62.8111 4i7dg (0399 i &340l ) of 3-furanboronie
ac 137 rug, (0.99 ini f K2CQ0; and 45 Inv: (0.038

Fo |) of t@t?akl e phéﬁgl ph éﬁhl ne in a mxture of 6 n
of ethanol and 1.8 ml of water is heated at gOC for 3
hours under N2. The ethanol is evaporated off in vacua

EXaMPLENY 1 263-(1&uird)phekery]t1,p,3nd-tetataby denti/dpyirreloR2TiCE)[1,2,4]-
The precinpitat .i% fil esr d off to yield the title
product . i7 P22t HALPRP ©C step
74343-h' uryli pI i eroxy] 2 3 3x,4-tetrahydro
1H pyrrol of 2, benzot hi adi azi ne 5. 5-di oxi de
Stae Apr oce (%Fms' )abenqu t’-épilhydjp-lékaymle[Zﬂ,-CHt,aﬂﬂqugothla-
fromthe erme ggtdlg al ned in Step A

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
(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

Step B:  7-[3-(3-Furyl)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, starting from the product obtained in Step A.
Melting point : 186-189°C
Elemental micro-analysis :
C% H% N% S$%
Calculated 62.81 4.74 732 '8. 38
Found 62.43 4.77  7.33 .8. 43
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Melting point :186-189C E,ernentirt mcro-ata;ta .
---------------- i'% H% X 5% Cal cul ated 62.81 4.74 7.32
8.38 .'.33 8.43 Found 62.43 4.77 EXAMPLE 18 :

%5@% a§ 13-Ox¥}d1R0G 2,3, 3a4-tetrahydro-1H-
et rgﬁvdré 4H pyrrol oz(y] h t]etra ydro-1H-pyrrolo-
i1 2, 4] benibl-&u}[&cﬁ,ﬁbemtﬁmﬂimm ﬂ-ehdihdze procedure is as

in Exanple 17, replacing the 3-faranboronic acid in Step
A by 1,3- oxaztol-5-yihoronic acid. Adelting roam ?10C
ThEl Ro&RRLA isHsChE.3Ra1Y $7 SrebYb KB furanboronic acid in Step A by 1,3-
Cal cul at ed59. 524. 471U968. 36 Found59. 474. 5110, 688. 74
oxEZ(AI\SFMEomgic acid.
yI phenoxy) -2, 3, 3a, 4-tetrahydra--1B-pyrroio

4—‘2—%9—%’—1 [ dza 4j benzot hi adi azi ne 5, 5-di oxi de St d?

ElZmé)@alFr’i{szjbﬁblané/l phca. oxy) - 2, 3-di hydr ~- 1H-pyrrol o[ 2, 1-c] [
2, 4] T5en. t hi adi azi ne 5, 5 di oxi de The procedure is

as in St e|§7/B of EX#npl V%6, Wb ng
C a%é‘ljhutggétanny‘;),po/dﬁfyﬁ %%ar_ting material. ,| eft

por nt 07C Step rdin-2-y' phenoxy)-2

Fognda, 4-tetpaftydror 1F3 py.6ol {2 1-¢' ][ 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

EXARIPIE 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-Pyndin-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
material.

Melting point : 205-207°C

Step B:  7-(3-Pynidin-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.
Melting point : 129°C
Elemental micro-analysis :
C% H% N% S%
Calculated 64.10 4.87 10.68 8.15
Found 64.30 5.07 1055 7.71




,~lerllrn > I'nt : 129C, H¥nent al nicrc--nral vsas

----------------------------------------------------- C%
EXKAMPNG 306 Cal[3-(l iRyar&dl - 3!Dplﬂerﬂ)iy]]:J%,‘Btelﬁihyﬂml-rlﬂ-ﬁykrmb@

5.07 10.55 7.71 EXANMPLE 20 e 9% ( él\]l_-mar

al - f - vl ) phelfekglil:3 ]'P%Pzﬂﬂtléﬂllaé'ﬁsé diexidepwr ar si a

[2,1-cj[]I, 2, 4] benzot hi adi azi ne 5, 5-di oxi de 250 ng (0.75

nmol ) of i3-[( , 5-di oxi de- 2, 3, 3a, -tetrahydro-| H pyx
25@meldp 2 madl) 1,02, 43-{(5,5- dioxido 2,3,3a,4-tetrahydro- 1H-pyrrolo[2,1-c][1,2,4]-

berpp MR AP BIohats ! e L3 R0k -6 gl o or-Sfimgetgonytetra-
hycﬁgfél% 5Q zﬁidE(‘I‘@o rah%epr{awhﬁmr%f 2.55m s afatewat @5 mldof2Rc and

GH and . of dichloro-1.2-ethane. Stirring is
3. 7éamlr @%dlwbluto é;t2 @m@ef Stirringhis unayriddheut mt YO doi $ hoaﬂ Itbfs/venixture is

to return nt te erature and.is.e
allyes 5 el b R e g ERE 2P N S W Cadte, it i phase
is VAHEOWS @@t@ﬂatéipi%ﬁ b @NANGolitioRdind VigiEd weﬁ(mgsGh erhte ititlk roduct is
product is purified by chromatography on 1lica

purcféﬂdlhmmma@g@phy SRII epilmasommya@H:Cléieptang 796noht ;
é69 170 gﬁgscgt mcro-analysis C %i %i' o5 1,
g 0211. 0' 8. 41 Found63. 145. 1810. 858. 15
EleWhﬁ:rBJanZz‘v(sﬁ slor Karlin 4- yI phex~axv}- 2,
,3a, 1-teteahydro i Hpyrrolaj2,1-c]_
11 2, 4Jben@adt hi adf Zanr & B, 5- al/@XI de A m xture of 300
Calld O, 4067 O ) f 1 1165, Sedioxi da-2,3
tetra ydr a- pyrrol o
Foyndl, 1-c] [, 24#4]denzashi adi.&2i n8.75yl ) oxyj phenyi ) am ne. 192
ng of Na2CO (1.81nmaol), 5 ng of Baal, 126 ul of
2- bronoethyl ether (0.905 mmol) in 6 mM of CH4CN is
i
B B S T e H-p 810121
[1,2,4]benzothladlazme 5,5- dlox1de

A mixture of 300 mg (0.90 mmol) of {3-{(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-¢][1,2,4]benzothiadiazin-7-yl)oxy]phenyl}amine, 192 mg of Na,COs; (1.81 mmol),
5 mg of Nal, 126 pul of 2-bromoethyl ether (0.905 mmol) in 6 ml of CH3;CN is refluxed
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,Cl,/acetone 96/4). |
Melting point : 199-202°C
Elemental micro-analysis :

C% H% N% S%
Calculated 59.83  5.77 10.47 7.99
Found 5938 605 1031 803
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washed with saturated NaC soq ution. After evaporation

ExaMEEE S LR G R S onTac it e Senaro wepprsle

int : J99. _ | is Cyd19N2f ; S%
Cal cul at ed%Ol 8@5’25;%m@%d@9ﬁ|@§u%5%w§86. 05" a. 318, 930

EXAI\/PLE 22.

1H -t et d | f
Vo 63 I GRS AT du e b el T
Step r's. oxylodrkdni@iP oxi do-2,) _di hydro-| II-pyrr0| o[2,1-
j[1.2,4] benzot hi adi azin-7-y'i]- oxyjbenzonitri ie The

procedure is as in Step B o= Exanple 1. repI ac

The' GNP IR ISR 6 ?%%%%ﬁ s E Barormebpraicacid by

4- c?ax{oﬁhér@ll}oromc acid.
Tetrzzol - 5-yl } phenoxy] -*_, 3-di | ?ydr o- 1f #- pynol 0" 2, 1- c]
A_lei_tmgz_zlp 2Ber#dthi adi azi ne 5 5- di oxi de The procedure is

as Step C of Exanple 1, using the product obtained in
Step A as starting rraterial. Step : 7-[4-1;

i3 Bet r azpd- (H—IWe)rﬁi‘(ﬂﬁSyIMen&(ﬁvﬁ.%dﬂlyﬂﬁi- [H-pyrrolo[2,1-c][1,2,4]-
aydro-1l <-Pnolo[2,'1-c]- [],2, 4] benzot hi adi azi ne
5, 5- di olee@éOt’PH’é“%Pt?éeﬁQl"é‘ s as in Step D of Exanple 1,
using the product obtained in Step B as starting
material. Melting point : 215-219C

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-1H-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
starting material.
Melting point : 215-219°C
Elemental micro-analysis :
C% H% N% S§%
Calculated 5312 420 2186 834
Found 53,98 411 2132 8.68

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)oxy]benzoate ..



El emental ' Danpanal ;,.ris: NAR9B%
Cal cul at ed53. 124. 2021. 868. 34 Found53..984, 1121. 328. 58
EXAMPLE 23 a

Thta P]r%:e )&re 1?@? i‘g I[.ﬁ?) gixaqnplq f}'tp}; g‘;\ég :Stoﬁe%g?an%)}%énoyllboromc acid by

St epA:
Qgéﬁéx%s n§éﬁhm§§<|§%ﬂ§hl§%ﬁ di ﬁSdro I N. -pynolo[2,1-c][1, 2,

_ﬂw Ziﬁ%vli’l°é"2| n-7-yl)oxy]b~nzoate ' T' he procedure is
a Step B of Exanple i, replacing the

Mﬁﬂﬁ#%ﬂ% oni ¢ aci d by

[ 3- (n3et hoxygar hgpy} ) phewy! ] Boyoni ¢ acid, Melting point
239-242C Elenmen al mcro-analysis C hI—|%\I%)S%

CaGadaed at ed58.00643B73 528.81 Fdund32. 534. 017.849.00 Step B
- 3-[(5, 5-BLxi dn- dr pyl roloi2, I -c]]

FO.”L’}%, 4] benzg?ﬁ?r di* a‘%’ 7§]y1) 2 %d;y] beri zohydrazi de” A
suspensi on of 500 ny (1 34 rnnol) of the product obtained
in Step A and 978 pl 1320 13 mmol ) of hydrazine
Stanchy dr atle 51@1%114972;31: 1ByéP- NEOHTOBE2, Mcy[ 1 Zrtibengpthisliznain-7-yl)-
is refl urs. The McOH is evaporated off,
wat er |38§§]g %%gggriﬁggr eaction mxture and the
precipitate, which corresponds to the t|tle product, is

filtered off. ,bfeltin point-_ : 197-2
A guspgo§ies of :}Oﬂ g gla}anilolhloﬁya? drpqyct p)ytamed in Step A and 978 pl

(z%fjpﬁ%ﬁ]ﬁlg -1, 3, 4- oxagl5 azalf% ﬁlgd %Hgkec())-nf(la\gﬁ(\ﬁg spe s%ng)l? or § Ir(l}) s

refhyed GordD4 Inops. ) ThefMeBHE ip lemjmczttecbbffawmted15| add8t epthBrea@bom myxture

and the precipitate, which corresponds to the title product, is filtered off.

Melting point : 197-201°C

Step C:  5-{3-[(5,5-Dioxido-2,3-dihydro-1 H-pyrrolo[2,1-c]{1,2,4]benzothiadiazin-7-
yloxy]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 mmol) of 1,1'-carbonyldiimidazole and 95 ul (0.68 mmol) of Et;N in a mixture of
THF (3.7 ml) and DMF (3.7 ml) is refluxed for 3 hours. The mixture is allowed to return to
ambient temperature and is acidified with 1IN HCIl. 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-1 H-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.
Melting point : 254-258°C



(0.52 mmol) of 1. 1'-carbonﬂ%§7rﬁdazole and 95 p:1 (0.68

nol) of E: 3N ina mxture of THE (_3.7 m) and DW
——4ﬁLﬂiﬁﬁﬂ¥iﬂﬁlﬁéfluxed for 3 hours. The mixture is a'

| owed to rehurn a nt erature and is acidified

with I'N /ﬁ mh?f% p?gg?pltgfﬂpforris, which is
Calcudateglr ed 053f990 yiogl d theoti gbeé product. Stej D

5-{~3-[(5,5-L IOXIdO 2, 3,.3X, 4 tetrahydro 113pyrrol o[ 2, 31
Fourd 111, 41 hzo?2/hi adf-&%i n’-72 y1) oxy] pheriyil

-1,3,4-oxadiazol 2(31:1)-one The procedure is as in Step

D of Exanple 1, starting fromthe product obtained in.
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(al ci aat ed5_3.994. 0311998. Or Found54 314.2713. 247.72
StudFARMRCef drideu el inGh c &R 6PV A G x‘éﬂg {.) (ﬁwgs

Study of the éxcitatory currents I nduce in

Xenopus oocytes a-Afet6:0d: nRNA's are prepared from

rebral cortex of male Wstar rat's by the guanidiniu;n
ﬂlﬁ§ﬂ§%§=anate/phenol %hl orof or3i nmethod- The poly (A)

mRIANA aSe PréhakdiO bt deRPral CHVHRRBS O RD Wsﬁfl r@si 9P theél Buanidinium
cellulose and injected at a | evel of E Qer oocyte.

thiopyenatgplespobehl améomrncmﬁxoéd flor polyo (8 )d s 18€ tlsplated by
chr&ﬁ&tg'g#fa@f%é%ﬁ?' o8 i lib& L&E éc?é’dsataé‘&’ev%f St sh ”?e% Go%r gt[% The

physi o1 ogi ca s ca
oodlytes ardineXt G PHs ’2~to C?;hﬁ@?b af 1 a’t 3. ;Qnaft prﬂasémizof e eédéplofsland are
Exp. Zool ., 1973, 184, 321-334) by the "vol tage-cl anp”
HWMEmhﬁdﬂﬁsMﬂg tmo el ectrodes, with a third el ectrode

| ace n atLh serving as reference t he )
Eleg %B&‘“& éeca $ &oCaF‘%Q Han aﬁ%ﬁiﬁ%‘@%n"“ﬁ%ﬁ?h% 20t g OR2

me&’l'uﬁlcfﬁ 'E‘%pQEBSEan'?),S 184, 321-334) by the "voltage-clamp" method using two

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

All the compounds 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 10puM.
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.

b - Results :

The compounds of the invention potentiate the excitatory 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 4.5uM and an EC5X of 11.5uM, the
compound of Example 18 an EC2X of 0.66uM and an EC5X of 4uM.



measured at the end of the aBBI'i cation period. AMA is
used in a concentration of 10 tM For each conpound
studi ed, the c@itARMACEUTHChd GOMPGHTIERR2X) or

qui ntuples (ECSX) the intensity of the current

i nduced by AMPA alone (5 to 50 nA) is determned. b -

I ' . . .
R SR e SRl
phetegyge, 3adach-tdmahydradti-pitrylo[ 51-¢Hil 2, Adbeapihyadsarper i or to

hat. of _conpounds of reference. The conmpound of

i%ﬁ‘&ﬁﬁeéa‘a‘g@ﬁgg? alty-hasan-EC-2X-of ~0:2ti-Mat® &n EC
hyé%x%rokflc&mset..h.@...QQ.r.th.l.J.n.d...9.f.....E>.<.@.rm.l..ﬁ...lz...@n....E...C.Z?é of

4.5 . Mand an ECSX of 11.5M the conpound of Exanple
whe8t siarcle..C2X..0f.0...66pM..and..an..EC5X.. of. 4t.t M......29......10 g
I PHARVACEUTI CAL COMPOSI TI ON Fornul a for the pr epgY ation
acéqseloooTab’IETSeaChCOI’TtaTnl'ngloom'O'f ............ g
maénésturh3rdarbiey] ... phenoxyl- 2,3 ., 3a, 4-tetralrydro-lstd -

vrroto[2,1-c [i,2,4)be~rz{thiadia ine 5,5-dioxide
talg EXAPI-@ BT ereeeeeieerieric e 3g




~- ~AC 2 werein: RE repPesents a heterocyclic group,
Ft2 represents a hydrogen atom a hal ogen atomor a
hydr oxy group, A representg4amSR4RS5 group or an NR4
group, R g represents a hydrogen atom a linear or
branched (Cl-C6)al kyl group or a (C.,-C7)cycl oal kyl
group, R4 represents a hydrogen atomor a linear or
branched (CE-C5)al kyl group, or A represents a nitrogen

1- aKQﬁuﬁmdds&p@ﬂhﬂﬁ«DMAth the adjacent -C.'i R _ group, forns
the ring wherein mrepresents 1, 2 or RS represents a
hydrogen or hBhogen atom their enantloners and
di ast er eoi somer s d al so addtioo salts thereof with a
phar maceuti cal | tlept abl e .C|dsdr bgse, a heterocyclic
group bei ng und ood to a nmhocyc lic or bicyclic,
aromati c or non-—aronatQ b cont.ai ni ng (iy,om one to
four identical or differeng tepoatons selected from
ni trogen, oxygen and sul fur, optionaRby substituted by
one or nore identical or different groups selected from

hal ogen, |inear or branched (Cl-C6)al kyl, |inear or
1% agched -3i (G -Co)al koxy, linear or branched

- Q) pol vhal oal kyl . linear or branched (C .-C(")al koxy-
car bonyl, oxo, thioxo, carboxy, |inear or branched
(C -Co)acyl, linear or branched (C -C6)polvhal oal koxy.

Rthﬁs@pts W?CYCHFﬂ%IP amino (optionally substituted by

eIy B e Ty D angt Pt PRy BBk O hore

A | reyeesensra GRAvched ¢CGn-MR4 @byl groups) and (C

R; re;?reasleg%l Sa”'h%%%\érll aaTle(,)' a linear or branched (C,-Ce)alkyl group or a
(C;3-Cq)cycloalkyl group,

R, represents a hydrogen atom or a linear or branched (C;-Cs)alkyl group,

or

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

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

m

Rs represents a hydrogen or halogen atom,

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

different groups selected from halogen, linear or branched (C;-Cq)alkyl, linear or branched
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2- Conpounds of forrmula (I) according to claima1, mhereln

(CebeBarhg iR o PHBHCG or olpooyhelll i Dy g arepeq Ko -C ook
caIQBQﬂP'Jl% Lthio§o' Qaﬁ@ﬁj’t ii@Bar onbrﬁﬁUﬁe@r@B@ d&zr F}hdd@ bt branched

----- - Conpounds™’of formula (1) accor g to any one
(CoCs)@bbmabalkpr, bythto8y, aplaew,eniroRpmii®o (aoptlmalldmyulbstlmted by one or

h | d f di
ol HBpa O by ok Aokl SR eriaps i eaHoptp R SRR by
ond6t SbACY fat 6r AR (6; i C?ﬁﬂg@ Mﬁs)o‘{ndf(@ @éjaﬂcy@&ph%ﬁ?ﬁﬁﬁiﬁd" g

to any one of clains wherein R, is a tetrazolyl
furyl or oxazolyl coup. 7- Conpounds of formula (1)

2- aCoarpdunds dD famylae aodfordingitoscldint b, GheralneRergpr&entisa hydrogen
the pieta-position of the phenoxy ring structure carrying

atony.  g. Compounds of fornula (1) according to any one of
claimte 1 to 6. wherein R is in the Para-position of the
phenoxy zing structure carrying it. 9- Conpounds of

3- f @omploands1yf fagwda () agcarding my eittree clafmdl arictmml2, tbe@in thher ei n
A represents _a nitrogen atom and, together with the

adjacentPn - group, forns the ring / I"----- A
opeicei n epregents 1.s i fksitioh bifeh&piall Vearryind it." )
ngbn&%und of fefnut@a— 1) mﬂ?i IS EHRRY ving

7-13-(1ll-tetrazol - 5-yl ) phenoxy] - 2, 3, 3a, 4-
tetraliydro-il-i-pyrrolo[2,1-c][1,2,4]benzot hi adi azi ne
5, 5-di oxi de. 11- Conmpound of formula (1) which is

4- 7 Jodrpodnd s iyoprphie DXyt ordind, tdand odk tof ahiimeln 02 ahd 3, wherein R is a
yrx0|o[2 1-c][1, 2, 4] henzot hi adi azi ne 5, 5- di oxi de. 12-
moee%@ﬁ teFICYF BT BAUR: (1) which is
7-[3-(1,)-oxazol -5-yl ) phenoxy] - 2, 3, 3a, 4-
tetraliydro-1Hpyrrolo[2,1-c][1, 2, 4] benzot hi adi azi tie.
5- Compounds of formula (I) according to claim 4, wherein R; is an aromatic monocyclic

heterocyclic group.

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

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 —CHR;— group, forms the ring

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

m



13- Process for the preparat'l'?%r'l of conpounds of formula
(I') according to claiml|l wherein A represents an NR4
group or A represents a nitrogen atom and, together with

e r oyp iz €
10 SSr RS]S90l R L0 LIRSl e 20
tetthgdroakH plyapid[ hg-aift B4 oahzcehiediapoe G- cbéxlﬂar mula (1) R

SOAH, NH2 wherein 11 ', represents a |linear or branched
(C-C,)al koxy group, .R, represents a hydrogen atom a

11h&lg n@t ANt Rhuf kl’) NERich G5 b;ﬁ{@ggﬂ@é}}?ﬁo%)fﬁ hg Q)f%:tfaéllyldrgélH-

group, which is (a) "either acid c
pyoblof i rallle2,4]bkndothimdiatiee pSelende of a base, in a

tetrahydrofi 3ran or acetonitrile nmedium:

a-cail2-(CHz),,-CH-COO (Il1l), wherein ni is as defined

12f @onf Hall B ( lfammns) 1elxdmahelsco o 4-
33t IM] COCH, -(dal ¥) W@'@ﬂ@gﬁlfglzﬂ w}gﬁ&%‘z“a
teteﬁ&led@slfd@wn@ﬂfl e és&;b@ﬁwladlmn@h is then cyclised in a
basic. mediumto yield the conmpound of formula (V) : (} ~
J) wherein RL, Rs and mare as defined hereinbefore,

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
characterised in that there is used as starting material a compound of formula (II) :
R, SO,NH,

am,

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 :

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

tetrahydrofuran or acetonitrile medium :
Cl- CH; - (CHz)m - CH; - COCI1 (111),

wherein m is as defined for formula (I),

to yield the compound of formula (IV) :
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which is optionally subjected to reduction, in an
al coholic or,dimethyl formam de medium in the presence

of sodi um bot ogeydr L&€),NHy yi el d the conpound of fornula
(Vi) : o\\\ /][O (V'1), 1 wherein Ri, &2 and m
areas definedly

or (M) eCt edNH-GOVECHY

nbef or e, V\/nich conmpound of formula (V)
{)o([jn?omntribron‘ideto
§ O (VI1l), )M
wherein R2 is dflnedfor formula (1) and mis as

is's
yield the co#;z)und of for rTuI a (Vv

Wlﬁé?‘?ﬁec?nﬁ&ﬁrﬁ%fl ted hepnksforgyel i sed : i~ the nresenc of
an am dine of formula (MIII) : NHj (VIII), N NUY,
wherein : R ; is as defined for fornula (1). to yield the

whidnip oemct yofiseilan mblasic (dedjum toryield the compound of formula (V) :

o_,0
va \\S:
N
E;I I w
R', N
Im

wherein R'j, 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) :

o _,0
R, \\Si
NH
(VI),
, N
R,
I

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

to yield the compound of formula (VII) :

H O O\\S//O

wherein R; is as defined for formula (I) and m is as defined hereinbefore,
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M. - st (IX)y, NI R wherein R'1l. R, and R, are as
(b)((j)ei:i l%ddherei nbef ore, Wiich is: (r) either reduced,
metallic hydride; to yield the conpound of
formula (X) : wherein It. R _ and R3 are as defined
_ hereinbefore, s or alkylated by the action of a strong
» infhepresenetel gy amidimeef dormama é‘ﬂd) ating agent R 4X,
wherein R 4 represents a N’ﬂlear or branched (( - CO) al kyl
group and X represents a/ hal ogen_atom and then reduced
to yield the conpoun®;ofXformul YAy 13 (XI) wherein R ;
, », R, NR11l 12, R angifR 4 are as defined
herei nhefore, in the presende of an al dehyde of fornula
whér&h!:) O (XIl), R -CHwherein R is as defined for
formula (1). to yield the conpound of fornula (X)
R; des defitpddohfommiuih@), or e,

to yield the compound of formula (IX) :

R, SO

N2

N (IX),
R/ NH R,

wherein R'|, R'; and R; are as defined hereinbefore,
which is :

¢ either reduced, using a metallic hydride,

to yield the compound of formula (X) :

R, SO
S

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';X,

wherein R'; 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) :



i n which conpound of formula3?X) or (XI) the group R :
and, when the group R 2 represents a |linear or branched
(C_-Cs)ai koxv grouR', the gr@yp R 2 are converted into
hydr oxy groups to ylr»- cﬁ@ﬁound of formula (XI11)
wherein R2, R 3 and R e a finetfor fornula (),
whi ch conpound of foryy E@kh;ha (XIV) 1) or (XI11) is
reacted with a horoRie aC|d| und of B(OIH), wherein R
represents a cyano group or ga heterocycle, to yield (af er
optional conversion of the grbup It" , when the later
wheR RS SR SRgaarﬁyl@g B30 Qe ificReinb it @, the corresponding
tetrazolyl group) the compound o particular cases of the
conpounds of formula (I) wherein Ra R2. Rz and R4 are as
de |ned for for r R2 and m are as
FBP%}‘? Of)fb“%‘}?(ﬁlg (Val) or (Ilse 1), which
conmpounds of formulae (I/a@) and (Uaz) : are purified, if
necessary, accordingg%e Oconvent)aﬁﬁl purification
techni que, arc separ d,\ i f des ed, into their isoners
according to a conventlondﬂ separation technique and are

convened, if desired, into their addition salts with a
wheret Raiseistdeined fprfemshi bl e acid or has-,. 14- Process

to iq%fd ﬁ@?orﬂf)&\fl\}ﬂrcﬁ{fbﬂﬁhlg\ (X FORRYAR 85}@{?&”‘“ a (I) according

alm erein represents a RS group,
characterised in that there is used as starting material a

f f
in gvglrggocgg%ognd of frormu a (W (XI)
the group R'; and, when the group R'; represents a linear or branched (C;-C¢)alkoxy group,

the group R'; are converted into hydroxy groups
to yield the compound of formula (XIII) :

HO S0,
NH (XIIL),
PG
R NOR
R

4

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

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

formula (XIV) :
l .
@\ (XIV),
B(OH),

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

R"

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



It"S(r)y | NI3 O wherein :'%@j represents a linear or
branched (C a-C 6)al koxy group. R 2 represents a hydrogen
graum nmtoathk wlougmmndmnﬁmazodiyll groggrthe cotnpanchefifof:GhilaGdjagl &ofixa,),

subj to the action of chloroacetone
‘H{)frfé gé]‘é% I%Pf“l“g Hvukaf(grirram de to vyield the

corrpound of formula (XVl) : Re sot NN-\ ( 'l)a wherein K,
and F'r are as defingd hereinbefore which is subjected to
a rearrangenghr T ic nediumto yield the conpound of
formula (XVI1) @, wherein R, and Rz are
as defined herei nbef bbr ¢ Il Yjygwhi ch |a/aq;3ac etyl ated
by heating a reflux in & zene frediumin the presence of
an excess of ethyl ened‘g{ atal yti c amount of
p-t ol uenesul phoni ¢ aci

0 i elld t he

4

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

@i NH (a,),
®; Q
Im

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

which compounds of formulae (I/a;) and (V/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
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',
SO,
\
NH (XV),
R'
’ 0
wherein :

R’ represents a linear or branched (C;-Cg)alkoxy group,

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



conpound of formula (LVII11) 47 .( ~z NiI (XVIT1),

wherein R': and R ;: are as defined hereinbefore, which
&108P;subj ected to hydrolysis in an acid nediumto yield the
compound of f'orrnula (Xl Xa) : (X_.Xa), wherein R, and
R 2 are as defined hereinhefore, the nitrogen atom of
whitthah siutgecoqt ioathalattyon afeghésrdadegprenn tiweprasdnoe ef diindtigfogmanide to
R Ehat is desired, frotected by a protecting group and
vigh thp coapeuidrp! fampdd XVBat nent with a strong base,
treated with a cgupound of formula R 3-P, wherein R
hr&oched (C, -C6)al kyl group or a
(C Cy)cycloaliyl b an eprese(X¥Il)a | eavi ng group,
to yield, after dep S i4n_EFZ}he nitrogen atom the
conmpound of fornuR L - S(r) , N tr .Aa),
wherein R, , R; and R 3 @re a@ defined hereinhefore,

whi ch conmpound of formula (XfXa) or (Xl Ka), represented by
whenemuR 'aagddR Xpre as defined hereinbefore,

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

formula (XVII) :

(XVII),

HO o

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

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, SO,
AN
NH (XVIID),
R'/
0O O
_J

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

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

formula (XIXa) :



N1 (XIX), wherein R ; and®R 2 are as defined
herei nhefore and R, is as defined for formula (1), is:
..1Either subjecte® {o.catajggtic reduction to yield the
compound of formula O E]Ia SO, Nil (XX), wherein
Rt and R 2 are as definBd hef& nhékBX®, 39 . or
convened by the acti dride into an al cohol, the
hydroxy group of W'th is onverted into a hal ogen atom
by the action of an approprpate reagent to yield the
conmpound of forrmula (XXI) SO O wherein Ri, R 2 and R3
wharegn BS adé R red ahéafmied hbefrbe®rgnd R, represents a hal ogen
atomm, - or subjected to the action of an organomagnesi um
conpound R 4MyBr, wherein R 4 represents a |linear or
thebliBBEdesto CEr Which 84 KythorNQUds eﬁ(ﬂné‘oﬁ'tﬁ’e hAt8reCOMROURROR, that is
formula (XIXb) : Rso, 1, 1f (XI'Xb), OH wherein'R,, R
desireR protecRd4byap @reisctihef graepl aheé mdiicthisttbere afighireitmeshpothredstrong
aof . _fo a (XIXb),-.either,,ig subjected to catalytic
by e BHh s PERe o5 bR iR of formila (X 1) R

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

group and P represents a leaving group,

to yield, after deprotection of the nitrogen atom, the compound of formula (XIX'a) :
R', SO,
A
™ eaxa,
R'/ R';
o

wherein R';, 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,
6

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

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

R, SO,
AN

NH (XX),
R'/ R,

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



.. - SO NH (XXIl), R4 wheréfn Rc. R2, R and R4 are
as defined hereinbefore, the hydroxy group thereof is
converted into a hal ogen atom by the action of an
appropriate reagent to yield the conpound of formnula

- of m\[qrt)ed -by(the aciioq pf ¥ hydnés site an RicoholRtlz, hykiroxshgroRp 4f ayhach is

her ei nb n resents a hal ogen atom

Cor}vﬁn\/ﬁfc gglr%%lhﬁ thf(g(?trﬂﬂ (?ean( Bﬁoppgte TSeE°T! ) the group

to Veld tAdebm adflﬁ@ngnggmxﬁ‘; represents a linear or
%anched %{tﬁh C5)al Il roxv group, the group R 2 are converted
into hydroxy gr oBp th Q9 npound of formula (XXI'V)
Flg.7:\. .so0, N V)\ vvher R2, R3, R, and R
are as defi ned for F@i onpound of formula
(XXI'V) is reacted it acid conpound of fornula
(Xt* 11 (f."31f}~ erein R'I rg%resents a cyano group or a
heterocycle, to yield (aftR ootional conversion of the
group R'j, when the latter represents a cyano group, into
t waercor Respoadi Rgarees defmmddHergnimiipe anf & 'scoprpsuntech lnflogen atom,
forinula (1/13), a particular case of the conpounds of
formula (1)

- or subjected to the action of an organomagnesium compound R'sMgBr, wherein R's

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

to yield the compound of formula (XIXDb) :

(XIXb),

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) :

2
NH (XXII1),

wherein R'j, R';, R3 and R’ 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) :
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-41 R I CR-'R R whcrein RI, RR R3, R4 and R are as
dt~, fined for foq@nula (1)~ (11b) ~ which cornpound of
-Fort-raila (Vb) g S&& if necessaii, according to a
conventi onal purlf on t¥Bhni quexxirs), separated i f
dcsired, into its i LIS akcording to & conventional
Sep-aration techni {s cRgnverted, if desired, into
its addition salts WtR'Aa pharnaceutically acceptable

acid or base. 15- Pharnaccuntls corupositions conprising as

active ed| nt ac un ccor to a ne of
whersin Re» 1!Fz’t ~har8 ér EB‘# gﬁﬁ‘&ieﬁﬂeéﬂgh@ reIPFB?‘-’Qtﬁ ?gen atom,
non-i oxi c, pharnaceutlcally accept abl e ex6pi ents of
carriers. 16- Pharmaceutical conpositions according to
in whhmotrooodsngl ﬁost'nn]ge 48Xado i(XKIIIhgreegtbemR'naandcwhnm the. grpuma’
ns | to !'l use as

rerf g ol RERIY HE ANRAC OB B18B. resirong) R 486 cliered imo
hydroxy groups

to yield the compound of formula (XXIV) :

HO 50,
NH (XXIV),
R R
R/ g

wherein R;, R3, R4 and Rs are as defined for formula (1),
which compound of formula (XXIV)
is reacted with a boronic acid compound of formula (XIV) :
R",—@ (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 (I) :
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o
7
70

/b),
_CH (I/b)

wherein Rj, R;, Rj, R4 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.



