;e3e55t*6V6T1L - INEW BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COVPOUNDS, A
PROCESS "FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COWVPOSI T | NG
~ THEM The present invention relates to new benzothi azi ne Jmm“mmmmmmuw
- benzot hi adi azi ne conpounds, to a process for their prepar atiaqn,and to
phar maceutical conpositions containing them It is now recognised that
excitatory am no acids and, nore especiall | ut amat e lay a crucial role
i n-the physi ol ogi cYEWBENEQEHAZEYE P@HQPMWW@WBJ P t he mechani sns
5 underlying | earning and nepROYESSFRORTHPRIREPARATION St udi es have shown
clearly that a defi ¢i | @{% | NSNS Is closely
associated with theg'gg.\%e oprre(%'tuﬁ) ‘?If?gf’gng?@igr%t? sease d(Sﬁlﬁellgj‘r@osci ence and
Bi obehavi oflad pressnt éwsntidrd82ated &, név8-berzothikring awd berizothiveliazoiy ainggynds 902,
39, 517-545). I\/gre ver, numerous studies qur recent years haye
denonst r at BQCFSAECTERFIE PrRatiaR aqeto Phagpaceyfie! CompPSonsGoORt RS KEBY sub- t ypes
and their functional interactions (Ml ecular Neuropharmacol ogy, 1992, 2,
15-31). Anobng those receptors, the AMPA
(" a- ami no-IBihpawoxgoghised tthatl exditatonx amuioeagqidsomidomare aspedia)lyy glutamate, dppeaar s

to be th tor . mst i npli d in the. ph . of i 0l ogi cal.
nour onal _STEELISN i1 JreoproRA R FpgFics Lt BnB RO AHART O e JRASHHAmE he
15 pr 9cessgfleAlingBBRhingaddomentody. PatBéiHySioldgicdl Riudtks RS e RBSWN Iy ther Be

associrated with an increase in the binding of AMPA to its receptor in the
hi ppocanpuieficisney &f ghutpatergishrearotrangmensipnels staselyaassqcintech with dbe deealapment

Cecent 1y, otabieRicrt; 1RRRt ' QR osARALN Png "BoReBNorllio R Thpadbeazior L o

neur onal dgbpresd ihdupetiolofy,N@9L OB &517SUSY, 1992, 58, 1199-1204). 20 In the
literature, conpounds of benzam de structure have been described as having
t hat sanme nmechani sm of action and as inproving mmesic performance (Synapse,

1993, 15, ﬁﬁx@o@&?) untRHRO YRdieBAovet ré'cgﬁltp%&r'k CiHvaT derhohshi3fed "R efiStehote off
| nally, 593

t hose new pharnmacol ogi cal agents. Fi patent specification EP 484
descné bes exciv@orotinirad rcidi reeepamnmeobHiypeh aanidnther Rcfiamil | intezctioys defivleonlann

AMPA f | ux engo %E_rggéoloagpyf)ﬁézzz?tzi’ %1_3\60 99/ 42456 descri bes, inter

Among those receptors, the AMPA ("a-amino-3-hydroxy-5-methyl-4-isoxazole-propionic
acid") receptor appears to be the receptor most implicated in the phenomena of
physiological neuronal excitability and especially in those phenomena implicated in the
15 processes of memorisation. For example, learning has been shown to be associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the cerebral
regions essential to mnemocognitive processes. Similarly, nootropic agents, such as

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

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

20 In the literature, compounds of benzamide structure have been described as having that
same mechanism of action and as improving mnesic performance (Synapse, 1993, 15, 326-
329). Compound BA 74, in particular, is the most active of those new pharmacological

agents.

Finally, batent specification EP 692 484 describes a benzothiadiazine compound having a .

25 facilitatory action on AMPA flux and patent application WO 99/42456 describes, inter
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“alia, a nunber of benzothi adi azi ne conpounds as nodul ators of AMPA
receptors. In addition to being new, the benzothi azi ne and benzot hi adi azi ne
conpounds form ng the subject-matter of the present invention surprisingly

- exhi bit pharmacol ogi cal activities in respect of AMPA flux that are clearly
superior to those of the conmpounds of similar 5 structure described in the
prior art. They are useful as AMPA nodul dtors in the treatnent or
prevention of mmenbcognitive disorders associated with age, with anxiety or
depr essi ve akgrforusates of enzethirdisginseimpoundsasonedidaiorsali AMPdireeepsass. wit h
Al zheinmer's disease, with Pick's disease, with Huntington's chorea, with
schi zophreni a, with sequel ae of acute neurodegenerative di seases, with
sequel ae ofn h@difi@eto Beidgdewd {HR beasbiRlaige @hd B@Mo@lﬂ&dﬁaziﬁ@cafhﬁm@lﬂ@&’&ﬂ{ilg the
invention rel ates nore specifically to conpounds of fornula (I% R OO~ ~
O S~N~H ~aswpjectimattenioéited pregentrigpention rurprismgly gkhibit phermeacologydal getoifjes Mz
represents_a hydr topm .a hal cgen atom or hydr rou 15 :A. .

" opr esent s APERASATI A UG 13 ARAREY AP o prttshite FriRPeGEL Sl o
l'i nears or b8 dsdribed GO Mad fidr G TUPy Bfe Befuf3s GNP A Ebdtd g in @Ot éhtment
----- ---- .--~_-_ represents a-hydrogen-atomor a-linear or-branched

( C1- CB) al k9T PgVEtion-of mnemQCO%‘FmZ@)dﬁO’%éﬁraé%@iﬁt%d Withiage, oEharieonfepressive

t oget her w i s O3 : : he ..t i s i Q.
represent ‘é"k%{,lir%ﬂ%f %glh g@%ﬁ‘r" esen og g%&}%{%g v %)gé%ﬁze:s’o%ltér‘&%hﬁgﬁegggyeﬁr%gést%b%l@ o]
t heir i somPick'sadidedse, whthi Huadnigton'orchemhf svithi s¢hizophbfemiayewithitseqadldey of acute
accept abl e aci d or base,. -3.1.t being understood that "aryl_ group" is
under st oodn?‘HO&%HeréTﬁVf‘aﬁhé‘??ﬁ?ﬁ’ FithsraraRa 9fds P‘Efﬂ‘&,f“”gr‘“ $5AES/R9 PfePYFRYp i n
whi ch at | east one of the rings is aromatic, optionally substituted by one
or nore identical or different groups: halogen, |inear or branched

( C~- O®) al k{he preptrit amzhtign felatabmbie spealcdly torempoundsraf forydrlady : gr oups) ,

| i near or branched (Cl-C6)al koxy, |inear 8 branched (C--C6) per hal oal kyl

| i near or branched (C~-C6)al kak tarboﬁ&EQ | i near or branched

(C~-Co)allcylthio, carboxy, linegksp d (C~-C6)acyl, linear or
branched (d - C6) per hal oal koxy, h Hro>1 , Cyjano, vitro, amno (optionally
substituted by one or nore |inearg iu@igd (01--@5) al kyl or linear or

branched (Cl-C6)acyl groups), R/ R,

wherein :
R; represents an aryl or heteroaryl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
15 A represents a CR4R;s group or an NRy group,
R; represents a hydrogen atom, a linear or branched (C,-C¢)alkyl group or a (C;-C5)-
cycloalkyl group,

- R4~ r€presents-a hydrogen-atom or a linear or branched (C;-C¢)alkyl group; - -~ -~ s mmimmmmeee— =

or

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

m
wherein m represents 1, 2 or 3,

R;s represents a hydrogen atom or a halogen atom,

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



10 ami nocarbonyl (optionally substituted by one or more Iinear or branched
(C1-06) al kyl groups), am nosul phonyl (optionally substituted by one or nore
| rnear - or branched (C~-C6)al kyl groups), nono- or
- di - ((C~-06) al kyl sul phonyl )am no, nono- or

di (trifluoronethylsul phonyl)am no, PQ ) (ORb) (wherein Ra, Rb, which may
be identical or different, represent a hydrogen atomor a linear or
branched (C1-C6)al kyl 15 group) benzyl oxy, or phenyl (optionally
substi t ut etybsyagoméer@roodrébaé i dentical or different groups: hal ogen | i near
or branched (,C I|n r or branched ~- ger hal Oa”,f; roxy
of 11 near & BPAREHEY 1 BT toaRian - HORENS FPP X LB GEPuR 8 ARFLT HGUP: o
nmean an ar ongg 'vﬂu@f%@?e&i&' drfe &' BERing®'is ﬁro%zﬁﬁécbft)t?orﬁﬂ?‘d{?bduﬂltw'b?fbnetor|rﬁé’:%t
one of the rings is aromatic, containing one, two or three 20"identical or
di fferent hetidensicak onsiifestrtc grnips:r batogarg rlmgeln or dxarghbed 40dCaallph L(IOptlonally

t | bst it d I di f.f
ol 0gan, 11 nEHpHTeR B A o Hrost HeRERy PP FEaF Sbpanrt R SO A oxy,
l'i near or brapdhgsthed (C,-C)pefialbali§), nﬁreaxabperamed QCllGG%EdX}@ﬁﬂboHﬂaﬂﬁ@&%
(C~=C6) al koxycar bonyl ;' carboxy ['i near - -.-_- _branched (C1-C6)acyl,

| i near or br dnatehed (@CmWtha¢@h¢milpearmrdarémyed Enalpoacyi liesr onyranghiedo

[ o]
ey ™ b REe sttt By, Polfie iRF o taiio P RAENT SubauC bR ot o,
br anched (C hérealieat @ Brlaﬁﬁ)ed aa- Cg}‘iﬂ(?ﬁbmlkwhﬁ%lr lﬂ?ﬁkit&‘lleé‘l"(mics)ﬁwrgwﬂ@ﬁ

phar maceutical |y acceptabl e acids there nmay be nentioned, w thout inplying

any 11ni t at | gmineRasaseh (aptivealbicsupstitied: bhprmecmaks lineas or brianehed (gmfd)alkyl
hosphonic a 0 iC

Do ar mal onp &msh IS, fopohtly WAERAEL b A dh moR b Srandhéli !

acid, mal ef i ¢Calephikydi grdups)acmdno-asnodb((crﬁgbaﬂkylsmpmybammm muhq&h@mi di-

id, h d, A |l bl.e b
fhere may" be (EHEFBRUAT SHPEABIETTHbI GPRIRRIR! Y EatnoRe SodtiithyRRobrde.
potassi um h)’%é?fﬁcﬁileor &ffe{%hmfleﬁr@!e%?a Hy@f&geﬁ%dﬂl %marlﬁlealeéxcbranéle-ﬁr(@f @6)413( 1

group is preferably in posi'tion b e phenyl carrying it. The preferred
R gridup is @Dlar)ybc@a'ymm oesmheuyla[drylouplﬂy snbstityted lysone ot edoqghelnyﬂlcal \Men

the aryl gro iS a substitute e.s stltu bly
in the neta gg@?rﬁ“oﬂou% 29REH WE ’%’EE“S#‘SE@CI ?h}awgij ﬁ%?ro Ye hgfln% o
Preferred comgefianssk Jqfhmyrd?\{ﬁeﬁﬂ&rbrﬁ{cged (@5@6)M@,[ |n A represents a
nitrogen -N atom an together with the adjacent group, forns the
ri ng where#n "h@tmqaeri@@m‘itls understoed tqsrnamdalpa@mtlamwomyclmgbmroe@ tiewebounds
of the [ nvent| Qn are

-(3- (h)ﬂ pnnenoxy?{ ?a%‘“’;’*ﬂf heet_lrm ) Hr%mTﬁ-l%ycrormﬁlmF% (t:‘ﬁ frihrzf]ebenz
ot hl @dl azi ne j@enical or -different h&ércdlammdaelected from nitrogen, oxygen and sulphur,
3-[ (5, 5-dioxido-2,3, 3a,4-tetrahydro-1
pyrrol o[ 2, 1- @PPQH@Y4§UB&*FE¥9€1rhYaWea%‘ rnorp-lripl)tmwr didfezet eroyppghalogen, linear or
3-(5, 5-di oxi ah

%ﬁn%hgd 4‘]%6 QQHQI a)z{ﬁér]aS)?%yl E)ranc ed (CI C6)a1k0é(6 linear or branched

pyrrol o[ 2,1-C oxy]| ani

=N [3-(5.- 5—434;(@@1-&3@)1)21’1&1&&% hnéaradsryﬁraneﬁdd (C,-Ce)alkoxycarbonyl, carboxy, linear.or.... .

pyrrido[ 2, 1- nzo Lazr n-.7- X Pﬂf tl;ﬁ\ sul phonanm de, -
et hyl hydr ogg%hf‘t @é é i Hl?arzor?,brﬁé ]'Z?gt(ﬁ Fg g%ya 9%y )(Cﬁ'f”&[ FY4nQ, itfo,’
1,2, 4kbenzo amino (optionally substituted by one or more linear or branched (C,-Cs)alky! groups),

aminosulphonyl (optionally substituted by one or more linear or branched (C;-C¢)alkyl

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

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
30 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-



“ thiadi azi n-7-yl ) oxy] phenyl phosphonat e, -5 510 15 and their isomers. The
invention relates also to a process for the preparati on of conpounds of
formula (1). The process for the preparation of conpounds of forrmula (I)

-wherein A represents an NR~ group or A represents a nitrogen atom and,
together with the adjacent CHR3 group, f%rms the ring N, wherein m
represents 1, 2 or 3, is characterised ifthat there is mused as starting
material a conpound of formula (11) R SO02NHx (I1) , R~x NHXx wherein R |
r epr esent s siphome agidmamipharie heid, 1C~- C6) al koxy group, R z represents a
hydrogen atom a hal ogen atomor a linear or branched (Cl-C6)al koxy group;
which is (a) either .reacted with the acid chloride of formula (I11) in the

presence Ohlﬁoﬁéatﬁgiphﬁlﬂia%eﬁtfgaﬂ?ah’%%w%CQfhe?@ﬁ;a?rﬂetrﬁédti%né@dj/im@ug:impl?'@?( T
(CHX)m - CHx - "COCI (I1l), wherein mis as defined for formula (1), fo

yiel d the emyrjimitationf sddimmubyalr¢ning, potassDOT yroxide, trihylnmir€Dt@HRuyBEMRen CHx
- O x wherein R~ and Rz are as defined hereinbefore, 20 which is then
cyclised i i%asi ¢ medium to yield the conpound of formula (V) -6 R ~O
~SO~NI (~, R2 )mwerein R~ R 2 and mare as defined hereinbefore,
which is subjected to reduction, in alcoholic or dinethylformm de nedi um
in theé predbnBeOorawds nreferablytiy pesiden b pbthgiphipryl cAgyB8iMpound of formul a
(M) R i O~SO

The preferred R, group is an aryl group, especially optionally substituted phenyl.

When the aryl group is a substituted phenyl group, the substituent is preferably in the meta

position.
The preferred R, group is the hydrogen atom.

© 10 Preferred compounds of the invention are those 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 and preferably 1.

Preferred compounds of the invention are :
e < weeeme1=(3-methylphenoxy)-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][ 1,2,4]benzothiadiazine 5,5- . .
15 dioxide, .
- 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)oxy]-
benzoic acid, '
- 3-(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiazin-7-yl)oxy]- -
aniline, _
20 - N-[3-(5,5-dioxido-2,3,3a,4-tetrahydro-1 H-pyrrido[2,1-c][1,2,4]benzothiazin-7-yl)oxy]-
phenyl]-methanesulphonamide,
- ethyl hydrogen 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenylphosphonate,



"~NH (vl) , R N2 5 )mwherein Ri, R2 and mare as defined hereinbefore,
which is subjected to the action of boron tribronide to yield the conpound
of formula (M) HOO-s O~NH (M), ~N)m 1l o wherein Rz and mare as

- defined hereinbefore, (b) or cyclised ~ in the presence of an am di ne of
formula (MIl) NHR~ (MI1) 3 ~2 wherein_15 R3 is as defined for fornmula
(n, 7 to yield the conpound of f or idl a (IX) R S&Z (~, R~ ~ ~NH R3 2

wherein R1, R 2 and R3 are as defined hereinbefore, which is 5 ~ either
reduced wi tahd thefrgserhérf.c hydride to yield the conpound of formula (X) Ra SOz
(~ R~Z N\H R3 wherein R~, Rz and R3 are as defined hereinbefore, or

al kyl ated by the action of a strong base in the presence of an al kyl ating

agent R AXThe iRafisnh feldtedal§ SR SBEUsS fct thd ﬁ&?ﬁra%n br @neeRddd S -folhulaliy !

group and X represents a hal ogen atom and then reduced to yield the
compound of formula (XI) Ru SOz . ' ( J~ (XI) , R v -NR3 2

R=__- - orfe process forthre pref)lar%c%r & crc])m%oluhds%fz fonnRL%a?ﬁdwtllz\;rginq{ ?ep?essercljt(sa];in &L,

her ei nbef
group or A represents a nitrogen atom and, together with the adjacent CHRj3 group,

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

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

1 SO,NH,
ﬁ {1,
R' NH

2 2

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

10 R', represents a hydrogen atom, a halogen atom or a linear or branched (C;-Cs)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 :

15 : Cl-CH; - (CH3), - CH; - COC1 (11D,

wherein m is as defined for formula (I),

10 yield the compound of formula (IV) :
R, SO,NH,
av),

R NH-CO-CH,~(CH,) - CH, - Cl
2

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

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



15 ~ in the presence of an al dehyde of formula (XIl) ~O R3-C (~I) H wherein
R3 is as defined for formula (1), to yield the conmpound of formula (X)
descri bed above, ~g_the group R1 and the group R Z, when it represents

-a linear or branched (C--C6)al koxy group, of which conmpound of fornmula (X
or (XI) are converted to hydroxy groups to yield the conmpound of formula
(XII'l) HOSCz (XIll) , Rz ~ NR3 Ra 5 whérein Rz, R3 and R4 are as defined
for formula (1), which .conmpound of formula (M) or (XIll) is reacted with
a boronic acid conpound of formgl a ()@Q(),,@~ B(OHz (XIV), wherein R is as
defined for forrmula (I), iotoriy' t

hepd _thesconpound of formula (1/a~) or
(1/az), particular cases of the fonpgundsjjof forgula (1) RLO SOz | \NH
(I/al) Rz N~NR3 | Ra wherein R-, Rg, B3 anil R4 are’&s defined for fornula
er
I
éé

(1), RO SOz \NH (I/az) RZ N1 >_)¥r1l5 in R, Rz and mare as defined
for formula (1), which corrpoundgnf for (I'/a,) or (1/az) are subj-
ected, if necessary, to conventional conversmrons in respect of the
substituents of the group R, are, if necessary, purified according to a
convent i on¥heysin Rii Ragndm areandalfingd herginbetse.i onal |y 20 separated into the
i soners according to a conventional separation technique and are

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

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

: va 0\\8’/0
“NH
| VD,
N
R')
wherein Ry, R'; and m are as defined hereinbefore,

which is subjected to the action of boron tribromide

to yield the compound of formula (VII) :

O\\//

(6]
8) s
NH
©: (VID),
N
" C>
I

10 wherein R, and m are as defined hereinbefore,

H

(b) or cyclised :
» in the presence of an amidine of formula (VIII) :

- |
R—4{ (VI
NHZ

wherein :

15 R; is as defined for formula (1),



~_g converted, if desired, into their addition salts with a pharmaceutically
acceptabl e acid or base. The process for the preparation of conpounds of
formula (1) wherein A represents a CRARS5 group is characterised in that
-there is used as starting material a conmpound of 5 forrmula (XV) RL SOz NH (
R ~\\ 2 wherein R1 represents a |linear, or branched (C -C6) al koxy group,
R z represents a hydrogen atom a hal ogérz'atom or a linear or branched
(C~-C6) al koxy 10 group, which is subjected to the action of chl oroacetone
in the preteyiel the cempandydfffommda{ldd :t o yield the compound of fornula (XVI)
R~ SOz (XVI) R~z _ "p Owhereig, R 1 and R z are as defined hereinbefore,
15 which is subj ected to rearrangem $@,basic mediumto yield the
compound of _  formula _(XVII) ~___-N.. e Ru SOz
NH (XVIn, Rz - HO O wherein R | X 2 alle as Fined hereinbefore, which
i s deacetyl ated by heating.at rgf i "NHENZRNe nmediumin the presence of
an excess 20 of ethylene glycol ahd a catal ytic anount of

p-t ol ueneswhg%ﬁp%c’égg&g&]e?a%iag:ngiﬁ%ﬁgg%eqwgd of formula (XVIII) - 10 Ru

SOz (XVill), ein are as defined herei nbefore,
which is subjected to hydrolysis in acid nmediumto yield the conmpound of
formul a (XIWlea iSRl_.I SOz " | NH (XIXa), R 2

5 ¢ cither reduced with a metallic hydride

to yield the compound of formula (X) :

R, SO,
N

NH

L ™

R'J 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
10 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) :

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

15 » in the presence of an aldehyde of formula (XII) :
o
Y
R—C (X1,
\
H
wherein R; is as defined for formula (I),

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



5 Owherein R1 and R 2 are as defined hereinbefore, of which, optionally,
according to the nature of the group R3 it is desired to obtain, the
nitrogen atomis protected by a protecting group, and which then, after
~treatnment with a strong base, is treated with a conpound of fornmula R 3-P,
1o wherein R 3 represents a |linear or br%nched (C~-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 (Xl X a 8 Rn SOz
(XIX a) R ﬂlwgreuplieaxml \maegx@up R, whew it repraserts3a dinearaey br@mh@éo(Cl ¢)alkoxy

her ei nbef ore h co f X X' a esent ed
by for mul aS{°XP m‘:@éﬁmpg&% mﬁ@fmr @(Iééreﬁoé%é{egﬁ% ﬂr? z have
t he sane n&aﬁlemghga&n%ﬂdsofq&n;m&(mm for formula (1), is -11 - either
subj ected to catalytic reduction to yield the conpound of formula (XX) R-~

SO '' ~ ~ (xx) , Rz R3 wher&(Q I Boz and R3 are as defined

herei nbefore, - or converted |n olﬂ‘g;jt he mi)n of a hydride and the
hydroxy group of the 5 resulting pound} IS co '‘ed to a hal ogen atom by
the action of an appropriate :~-' gl d the conpound of fornula

(XXI) Ru SOz rrH (xxi) , Rz ~™ R3 RTs whetein R 1, Rz and R3 are as
defined hereinbefore, RS represents Rpalogen atom 1 o - or subj ected to

the action of an, organomagnesi um conmpound R 4 MgBr wherein R .~ represents
a |linear owhlarealeaeR& :(n@&%e)addqﬁhe@fmnfpnnmla(m eI d the conpound of fornula
(XIXb) Rn SCz _ ~ - - -NH L - (XD, - -

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

formula (XIV) :
R; B (OH); (XIV),
wherein R, is as defined for formula (I),
10 to yield the compound of formula (I/a;) or (I/a;), particular cases of the compounds of
formula (I) :
RIO ) SOZ .
N\
R7YTONTR
R

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

which compounds of formula (I/a)) or (Va,) :

are subjected, if necessary, to conventional conversionsin respect'of the substituents of the
group Ry,

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

20 separated into the isomers according to a conventional separation technique and are



"Rz ~. ~ _R3 CHwierein R1, Rz, R3 and R 4 are as defined herei nbefore,
15 whi chi conpound of fornmula (XIXb) - is either subjected to catalytic
reduction to yield the conmpound of forrmula (XXI1) -12 R~1 SO, NH (XXII)
-R2v ~ RBR 4 wherein R~, R2, R3 and R4 are as defined hereinbefore,

- or the hydroxy group of which is conv_e{)t_ed to a hal ogen atom by the
action of an appropriate reagent, 5 to yreld the conpound of formula
(XXI'l'l) Rn SOz NHéXXI_II)Z R~z ~~ RBR aRs wherein R1;, R2, R3 and
R 4 are ascawtiterbdl Hesirsidnings theer additior ®lts apithes phagnagetiidaly anceptablg a¢ider
group R lband the group Rz, when it represents a linear or branched (C ~
- 06) al koxy?%foup, of which conpounds of formulae (XX) to (XXII1) are

converted to hydroxy groups 1o to yield the conmpound of forrmula (XXIV) HO -

S~NH Rz ~VRRARS3 - . Werein R, R3;-R4 arid RS are as-defiriedfor

f or mul a( 1) The process for the preparatighio€ porapaunds atfosmuladirvherein Xxropyesests pddRed

with a boronic acid ¢ ound formul.a (XLV), 15..R B Xl V) ~
wher ei n R-EPEP ¥ agﬁrﬁﬁ[%%eﬁoén BIW e (IF‘)‘,Ssef1 ))Q‘i/isimn% h@a%%éu%ghgéuqdororfr‘ul a
(1/b) 5 a puRYXan :case of the conpounds of fornula (1) -13 Rip SOz "
NH CSC \ (I/b) wherein R-, R2, R3, R4, RS are as defined for formula (I),
whi ch conpound of fornula (I/b)Rh subj aghed, if necessary, to conventiona
2 fk group R, 5 is purified,
if necessary, according to a conyjg rification technique, is
optionally R'
2

O

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,-C¢)alkoxy
10 group,

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

yield the compound of formula (XVI) :

! SO,
) (XVD),
o) 0
wherein R'; and R'; are as defined hereinbefore,
15 which is subjected to rearrangement in basic medium to yield the compound of
e formulaXVID): I

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

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

compound of formula (XVIII) :



separ at ed

into the isoners according to a conventional separati

and is converted, if desired, into addition salts with a pharma
acceptabl e acid or base. The invention extends al so to pharnmace
- conpositions conprising as active ingredient a conmpound of formula (1) with
one or nore appropriate inert, non-toxic excipients. 1 o Anong

phar maceuti cal conpositions according to

ment i oned

(i ntravenous or subcut aneoul,\0

subl i ngua
oi nt nents,

tablets, gelatin cggSu
i der mal gels i njec .blé
etc. ... 15 The dosage used bt

severity of the disorder, Hg
of the patient. The dosage ranges
adm ni strations. The follomjng Exa

limt it i

products prepare

1Ghe invention there ma
nore especially those which are suitable for oral, pa
naggp,adm ni stration, tablets

“ \
s, “\gfenges, sitories,
pr egdar ati ons, a§$%ﬁkable susp
adapt ed according to the nat
.'s ation route and the age
omf'l to 500 ng per day in o
s illustrate the inventio

Whé&idh acco ?éﬁﬁéﬁE@h@ﬁﬁéfO‘%s used are known prod

procedures. The structu

2adm

on techni que
ceutically
utical

t he

y be
rentera

or dragees,
Ccreans,

ensi ons,
ure and the
and wei ght
ne or nore
n but do not
ucts or

res of the

conpounds d#aihrisbatbjéced e h&ﬁx&ﬂmisem weidemdéinear mo neld ahe apdipoand of clostholaar y
spectrophotonetric techniques (infra-red, NVR nmass spectronetry ...).

-14 7- PhenG&Vﬁﬁ -3, 3a, 4-tetrahydro-IH pyrrolo[2 1-c][1,2,4] benz
5,5-dioxide Stet/ A: N R'

12- (Ami nosi rl yhonyl ) - 4- met hoxyyF gt SRx:hl or obut a~i ani de 144
triethylam ne and then, dropw s¢ 5ol utfdn c@Xib&i)pi ng 135 Mo

4-chl or obut anoi ¢ acid chloride i
to a solution containing 96.4 R

of tetrahydrofuran (THF
7 am no- 5- net hoxybenzenes
of THF. After stirnng overnight at anbient tenperatur

is evaporated off and the residue is taken up in water. Foll ow

extract i onwpbleth Rt Bid R8GES A ®finkdBereinBafors; pPhase is washed and dried. After
evaporatlon t he expected product is obtai'ned in the formof an

Step B : SpiSwhichxeptionaliyh eceprdingtaitheymatere | af the graspoR 2it 1is degmedotosaltiaing the

t hi adi azi ne.,, The roduct i,ne at
anbi ent t e%ggal% uroén fsnprg%g d br& éjpgﬁecgqgegggp %ﬁ§s F}B%’eﬁy@%ﬁ?@%g‘g%gﬂg
After the aflfhigtbasd) iofredoed With@,fcoﬂﬂphtyﬂd sftfetratla RéyB, stirring vigorously, the
expect ed product., which precjipitates, is f||tey§€ of f, 15 rugié
127

Step 1€ : swsmrb%sd@mesm Rolieap o byanched dCn-kts

8 -SRI PF rof

benzot hi ad] B4 P& ﬁmﬁ419$ m borohydride are added to
containingb%ébg %’ ? eepRS%gH{Hobtalned in the above Step
di met hy| f orongeid defter Bprorechibh of themitragen gtadd) thw enmpayint ofi forenvits €4lX'a) :
tenperature, the reaction mxfure is cooled and then |50 m of

solution of 1N hydrochloric acvig~are &@ded to the above m xture.

expect ed product precipitates &
Sten D : 5, 5-Dioxido-2.3.3a. 4-

15

3

5 fiINper ed | tin~point :
lH nyr(%?(cﬁl\fbl -c111. 2, 4

ot hi adi azi ne

), are added
ul phonam de
e, the THF

ng

oil. 1o

and dr.i ed.
%i laafkyly 49
a suspensi on
in 40 m of
an iced
The
193-198C

1

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

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

Rl
1 SQ2

NH (XIX),
R'z R3
o
wherein R'; and R', have the same meaning and R; is as defined for formula (I),

is:



~25 benzot hi adi azin-7 0l -15 79.3 mmol of boron tribrom de are added
dropwi se to a suspension containing 26.7 mmol of the product obtained in
the above Step in 350 m of dichloromethane maintained at -60C under
-nitrogen. The tenperature is maintained for one hour and then the whol e
returns to anmbient tenperature and is sHl{red overnight. After cooling the
reaction mxture 5 in an ice bath, 100 ni" of water are added and the

bi phasic systemforned is stirred vigorously. The suspension so formed is
filtered. Tieithehsubgectad|tp datelytigiredigtips tayasidghe opmpoundtod fornwila (XX} her, and
dried, yielding the expected &ipduct Meltin~poittt : 237-242C Step E : 7
Phenoxy-2, 3.3a, 4-tetrahydro-| \ Jl- cl 1. 2. 4110 benzot hi adi azi ne

S, S-di oxi de A suspension contai ofXXhe conpound obtained in
t he above Step, 1.66 nmol of ph aC| d, 1.75 mml of copper
acetate, 2.5 mmol of pyridine 4 i Iecular sieve is stirred for
5 hours in 20 n of methylene c toride (CHzC z). After the addition of 20
m  of CHZC er&ﬁlﬁ SRSB&[IRI 9{} dfs%ei'hé&ﬁérgi% #fL er evaporation of the 15
filtrate, € resi'tué“rs d"Bh A siiica colum, using as eluant a
met hyl ene chI ori de/ et hyl acet ate (9515) mxture, and yields the expected
product. Melting point : 239-243C El enental mcroanalvsis C% H% N S% 20=. -
cal cul at ed-- -0r Gq)nveytgd Jn alephol by-thg aggon of jgyhydnde and the hydroxy group o Hl?nd

60. 67 06 8. E%gﬁw : Y.

pyrrolsg[z 1- CI]QQP%Q%%%“ enzot ﬁg&gﬁg%aﬁxégiaggﬁlggﬁg #gg?réyan amepnate :
7- Phenoxy- 2, e3gend- t et r ahydr o- 1H pyrrolo[Z, 1-c] [1,2,4] 25 benzot hi adi azi ne
5, 5-di oxi de, 3 jfotger The ormounclgé%& anples 2 and 3 are obtained by
separation of 4 1 fupRowd o ‘e 1 on a chiral colum, Chiral cel
OCR, using as eI uting sol ventra 1000/0 é i sopropanol / di et hyl am ne m xt ure.
After separation, each isomer it ? d by chromat ography on a silica
colum using as eluant a dichlo Nt hy| a@XBte (20110) m xture.

8- Phenoxy- 2, 3, 3a, 4-tetrahydro-1 N 1-c][1, 2, 4] benzo5 thi adi azi ne

5, 5-di.oxi de The conpound of tIR' npl e was obtai ned according to
the procedure described in Exarrple 1 uging the appropriate starting
material. Melti ngp0| nt : 184-187CEl enenttal mi croanal ysi so C% HYN%

S%al cul at ed 3 | Af ounds
of the follow ng e&aﬁb}? agdsR Qre %tdgﬁﬁéeh eg%%%er% %%f %?gts arg%ac&(;%argegm
described in Exanple 1 usi ng the appropriate borom c aci ds in Step E. 15 a
4-1(5, 5-Di oxi do-2, 3, 3a, 4-tetrahydro-I H

pyrrolf[ 2, 1- cQ fu Clﬂdb@nt%taﬁ?l%|°gz"PrPf§a“5?F)aS§%‘§F}‘B’ér?QBWPPPq Res MeRE wharein Bre
2242 245 C - “re eggﬁy;ﬁhea%p&gﬁg@gdy@l%6%ﬁéqg\f@ S% 20 cal cul ated 59.8| 4.43
12. 31 9.39 found 59.72 4.53 11.95 9.6l

3-[(5 5- Di oxi do- 2, 3, 3a, 4-tetrahydro-1H pyrrol of 2, 1-c]

[1, 2, 4] benzot hld%ﬂ' azi n- 7d f)f m¥1ll ?}eﬁ?bry trile Melting point : 227-230C

€ compour

wherein R';, R';, R3y and R'4 are as defined hereinbefore,

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



- 17 Elenental m croanal ysis C% H% N% S% cal cul ated 59.81 4.43 12.31 9.39
found S9.87 4.S0 11.79 9.12 5 EXAWPLE 7 :

7+ (4- Met hyl 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 Melting~point : 222-226C El enent al

m croanal ysis C% H% N% S% to cal cul ated 61 .80 S. 49 8.48 9.70 found 61.77
5.54 8.29 9.38 7-(3-Mthyl phenoxy) - 2, 3,‘§ ,4-tetrahydro-|IH pyrrol o[ 2, 1-c]

[1, 2, 4] benzot hi adi azi ne 5, 5-dioxide Melting point : |90-19SC 15 El enent al
m croanal ysis C% H% N% S% calRy| ated §(p 80 S. 49 8.48 9.70 found 62.16 S. SS
8.22 9.56 7-(4-Methoxyphenoxy) X34, &2 Igt rahydra-1 H

pyrrolo[2,1-c][1,2,4] 20 benzot i , 5- di( Meltin point : |88-191
C El enental m croanal ysis C% 6 | ated S8.94 S.24 8.09 9.26 25
found 59.11 S.3S 7.90 9.43 R%8 s 3
7- (3- Met hoxyphenoxy) - 2, 3, 3a, 4-tetr ahy;{r4o-| H pyrrol o[ 2, 1-c]

[1, 2, 4] benzot hi adi azi ne 5, 5-di oxi tin oint : 1 S2-1 SSC El enent al

m cr oanal y%b?e’éf%?béﬁzh&é{@a‘@g’: @%96%6%& cregh Ie,

HYNYESYS. 248, 099. 26S. 377.7S9.12 10 15

7- (3- Met hoxyphenoxy) - 2, 3, 3a, 4-tetrahydro-1 H pyrrol o[ 2, 1-c]

(1, 2, 4] benz oohittediyd@zaxyegrdybe fiwhich deconserntsitnerhatoganmatom b i action of an

7- (3- Met hoxyphenox % 2,3,3a,4-tetrahydro-1H pyrrol o[ 2, 1-c]

[1, 2, 4] benzotaﬂ?raﬂﬁlé %845 5- di oxi de, (i isoner The conpounds of Exanples 11
and 12 were ofhadneft RnpoaRabAfdmllaqXk Xl : compound of Exanple 10 on a
chiral colum under the sane conditions as those described for Exanples
2and3. 7-(2- Met hoxyphenoxy~2R3,3 4-t§(\)£ahydro-l H pyrrol o] 2, 1-c]

[1, 2, 4] benzot hi adi azi ne 5, 5-di . . -.-Melting point :v
1-7S=176C-.. . _ . _FElenen i Cr oNrIfIahvsi XXMM 1o N%6 S% cal cul at ed
S8.94 S. 24 8.09 9.26 found 58§,,
7-(3-Tritluoronet hyl phenoxy) -223, e

pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi he 5R di oxi de 25 Mel ti ng poi nt

198-197C wﬁé]rgin%'g 2?12?'&&?&19@%%%(? hereinbefore and R's represents a halogen atom,

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

which compound of formula (XXIV)
is reacted with a boronic acid compound of formula (XIV) :
15 R; B (OH); (XIV),

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

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



C% H% N% S% cal cul ated 53.12 3.93 7.29 8.34 found 53.31 4.05 7.20 8.22 5
The conpounds of Exanpl es 14a and 14b are obtained by separation of the
enantioners of Exanple 14 on a chiral colum, Chiralcel OCR, under the
- sane conditions as those described for Exanples 2 and 3. EXAMPLE 14a :
7-(3-Trifluoronethyl phenoxy) -2, 3, 3a, 4-t ety ahydro-1 H

pyrrolo[2,1-c][1, 2, 4] benzot hi adi azi ne 5,5-di oxide, a isoner |0 El enental
m croanal ysi s CWINY&S%al cul ated 53.123.937. 298. 34f ound
53. 054. 297. 218. 08EXAMPLE 14b R,0 SO
7-(3-Trifluoronethyl phenoxy) -2,
[2,1-c] (1, 2, 4] benzot hi adi azi ne
m cr oanal vsi sCYMNYS%al cul at eq, 2

.u- _.-=53.244.19 -.- 7.28 -_ . --E‘/I
7 (3-Ni tr ophenoxy) - 2 3, 3a, 4-t et r ahyd¥o- IBISpyrroI 0[2 1- c]

[ 1, 2, 4] benwbéreinaRlj, &; Re RG, Bs dieax deftneliHbt fomngujagi)nt @ 201- 204C El enent al

m cr oanal ysis 25 C% H% N% S% cal cul ated 53.18 4. 18 1 L 63 8.87 found 53. 53
4.23 11.36 8.80 -20

7-[3,S D (\FvﬁicillcUﬁl%QHF& By HRRRNEKY is: sabﬁcé&’-’én&%géfa?}hxgﬁ&w]:h'nonal conversions 1n
pyrrol o[ 2, 1-c] 4] benzot hi adi azi ne 5, 5-di oxi de’’Mel t1 ngpol nt : ?

El ement al wismcoaﬁfabysbsslt@n@mﬂﬂ% ppPacal cul ated 47.79 3.12 i 5. 19 7. 09
found 47.90 3.24 6.10 7.07 7-(3-Chl orophenoxy)-2, 3, 3a, 4-tetrahydro-1H
pyrrolo[2,1-c][1, 2, 4] benzot hi adi azine 5,5-dioxide to Melting z~oint :

| 94-1 98C Eisqiiwificd) 1ffﬂe6és@ﬁgahéb‘étcﬁn§% h%ﬁ%n%%{m@ gmﬁ@hﬁdﬂ RERflqR4 i 8ptonddly 7- 99
9.14 {0.11 found S4.92 4.36 7. 91 15 :

7- ( 3- Et hoxsgphrairgx into | tBe 3gomenseaqcardjng do 1zH quvmpa{tlzsepam]tion technique and is

[1, 2, 4] ben . int .150C_

&%&Qﬁ?&j 1fa&elsﬁlgd i}‘mg %i?longglgﬁ w1tha oana ?/usnlcg )bg/CCﬁ% ﬁ][% 002'0 aSe,

calculated S9.98 S.S9 7.77 8.90 found 60 Il S.64 7. S6 8. 61
7-(3-Trifluoronet hoxyphenoxy) -2, 3, 3a, 4-t etrahydro- 1H pyrrol o[ 2, 1-c]
(1, 2, 4] benbhst Mvertiongxirads also 4o Bharmacensicel; GogNgsitians compresg as aptive 51g.mhqr5 20

£ DL SRR 71 W N SAbE iR, ot chifh
pyrrabo[ 2, Amohf 1the, pl]mmamnihaladbmpommxﬁ Qechrdixpde M tinvenpion nthere 2ig- B29C

El enental m croanal
- mentioned m re espec1a11y those which are suitable for oral, parenteral (intravenous or

4

2
t&m@hydr o-1H pyrrolo-i5
oxi le, (31 sgrm)r El enent al
g \298.34__ .. _-20- -_-found -

03C

subcutaneous) or nasal administration, tablets or dragées, sublingual tablets, gelatin
capsules, lozenges, suppositories, creams, ointments, dermal gels, injectable preparations,

drinkable suspensions, etc. ...

15 The dosage used can be adapted according to the nature and the severity of the disorder,

the admlmstratlon route and the age and welght of the patlent The dosage ranges : from Ito

500 mg per day in one or more administrations.
The following Examples illustrate the invention but do not limit it in any way.

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

20 procedures.

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

customary spectrophotometric techniques (infra-red, NMR, mass spectrometry ...).



- C% H% N% S% cal cul ated 65.56 4.9S 7.64 8.7S found 6S.29 5.11 7.37 8.42

7- (2- Napht hyl oxy) - 2, 3, 3a, 4-t etrahydro- 1H

pyrrolo[ 2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxide Meltin.~ point : 234-236C
- El emental m croanal ysis C% H% N% S% cal cul ated 6S.S6 4.9S 7.64 8.7S found
15S.31 4.95 7.44 8.66 7-(3-Benzyl oxyphen? y) 2,3, 3a, 4=t et rahydro- 1H
pyrrolo[2,1-c] [1,2, 4] benzothi adi azi ne 5,5-di oxide Melting point : 179-182C
El emental m croanal ysis C% H% N% S% cal cul ated 6S. 38 S.2S 6.63 7.S9 foacnd
65. SS S. EXAMPEEV: 2-$heno:dyhg,@afft—mtmhvdmeﬂﬂ?;pwpkbﬂ,é{d[dkﬁfﬂro 1H

pyrrol o[ 2, 1- 1-c] [1,2, 4 i adi | ) oxy] phenol The expected product
is obtained starting %’? r%‘ﬂ B\?&%Hlf"b‘gcrl bed in Exanple 9. There is
added to that, after dissolution in nethylene chloride and cooling in an
ice bath, a 5 solution of boron trlbrom de (1M in CHZClZ After returning
to anmbi ent tenfe : ledrarethayiybh : gtabugnriagnideol ed in an
ice bath. Follow ng the addition of vvater extracti on vmth CHzCl z, drying
and evaporation, the expected product is obtained after filteri ng off the
resi due angsl akiBD o#PriefhyPiiigE RAdiEh) HRJpwig, d\/@bmam@hﬁtmng 13§ ARt di0

El emental m croanal ysis C% H% N% S% calcul ated S7.82 4 8.43 9.6S found
S7. 66 54. 8348hkgolitERiGadid 5hrstccmBa@nlzofa*em@hydrctf@rtanéwm,@rq ﬁﬂ‘b’ﬁlrtpdl Wigtion- ¢]

(1,2,4]t 5b nzot h i azi XY, The expect ed pr.o t |ned
by hydr ogeﬁ%ﬁ PGHE uh@g ﬂﬂg %@‘%’}n(? Jpglgﬁ’é)ﬁ?'%engf?neépr@ﬁ%wmg mPef atnt}ir z)f or’
hours, of W3r Bliriak Jvemig: dumbical tempafaphe, Bé THF tsrwapcsre@amﬁmmftheeesmeof
pal I adl um Cin 20 m of ethanol and 10 pl of concentrat ed hydrochl oric

aci d. Fol | éviakiep @it water.diallowing exteaptipo wath ohyl acplate; thej greani¢ ghasgieivaghed n

et her and r oi nt :
20S- 208C E%{%‘ng?sd r}%rgg%g’?\%%qsﬁ‘g%gh’;%ﬁ@ %‘g c@lqh? Mg‘!“sdfqg 4.8S 8.43
9.6S found S7.80 4.89 8.27 9.3l {3-((5,5- DIOXI do- 2, 3, 3a 4- tetrahydro 1H
pyrrol o[ 2, 1- c] 2, 4] benzot h| adl azin- 7- ,I ) A

Mel ti ¥ point : Stepa 5l 1ethg AL1r /A eetPE
60328067828985 082824771891EXANPLE26:|\/EthyI

3-[ (5, 5-di oxi do- 2, 3, 3aﬂ;‘9‘m} ghydro 1H pyrrol o[ 2, 1-c]

[1, 2, 4] benzot hi adi azi n-7- yl ) oxy] benzoate Melting point : 223 227C EI errent al

i | | 0. C% /NO/O.S% | | dS77448$
2 652371 ¥ Eh3 produst oPieasin the aihprs SSDiRITRL ovogh! 40 pBbiERy bR

pyrrol o(2, 3764 Jof%n %%Q@dﬁé qtthk&%%garo?udél s)ombhbméptrfé AAQitidn 17 58081 sDetdil t he
pr oduct of Exanpl e 26 are suspende of 1IN NaOH After stirring at

reflux for acatae h@dlrstlamg sigortiuisyc dhd emqmﬁmrmdwthydwbmp@pﬁt@e%@ dilteraqeoft,

'expecfed prn(I:)lcszle 'd% 8.bta| ned after filtration.

Step C : _5,5-Dioxido-7-methoxy-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazine

106.5 mmol of sodium borohydride are added to a suspension containing 35.5 mmol of the
product obtained in the above Step in 40 ml of dimethylformamide (DMF). After stirring

20 overnight at ambient temperature, the reaction mixture is cooled and then 150 ml of an iced
solution of 1N hydrochloric acid are added to the above mixture. The expected product
precipitates and is filtered off.

Melting point : 193-198°C

Step D
25 benzothiadiazin-7-ol




~Meltin.~ point : 271 -274C El emental microanal ysis 20 C% H% N% S% cal cul at ed
S6.66 4.47 7.77 8.9D found 56.58 4.68 7.70 8.84

4- Met hyl - 7- phenoxy- 3, 4- di hydro 2H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de -24
- Stet/ A: 7 Metlroxy-4H |, 2, 4-benzotl ei adi azi ne 1, 1-di oxide There is
stirred for 1 night at 80C a suspensi on, gf 3.0 g of

2- ami no- ~- met hoxybenzene sul phonamni de i n the presence of [.31 g of

formam di ne hydrochloride and 2.27 mM of triethylamne in 50 mM of toluene.
The toluene is evaporated off in vacaco The residue is 5 taken up in water

and the preg t 7
Met hoxy- 4- me? 18‘1<ﬁ'60'§%ﬂ Hji %gﬁg%t %ﬁirh@@ﬂe %i%sipeﬁgég @Zl%ngffé‘{]n&dl
product Obbﬁth&epfodlﬁbttd’b@alﬁélmtﬁtlﬁt ﬁj@varﬁeptﬁdeSO BOrdfl di&]lbbbnw&iafnbcmalhmr&d at
suspension of 9 m of DVF containing 570 ng of 60% NaH in mneral oil. The
mi xt ur e i s-600Csunder ayroesh. Bhe tamperajhre is maiptainsd ©olonehowr jand sheratheenholg 29
~ i odo e t d
for 1 1 andrirno s afbBnt AeAfE dof [Ty bRERE oy Ui B eI be
pr ef::j Bi th ati s i¢d gﬁtﬁ[ ago ahf ofinitdri 416 edided Tahg\(l)bﬁé %pg%ad siybtefn ‘Mrhf&dats hegitreti O
yield the e ecte roduct ng t 5 15 Ste

Met | : oxy- 4VIHE‘E°H§L‘/ aswm%%soz% 51549 1kerrd. ok i wiiteasolig o Fameddl.sayash%l Withg ¢
of sodi um 2.37 g of the product of

herpwidl ke rﬁ'n?d @%eg]ano h%‘é%B@c‘?@d;S&'Be L

t he above Step In 40 The  m xt adually becones
hormogeneouklelti gnt - 237-242°C_ . -a. h
--rid~neutralised-- . _reactlonfor I h at anblent tenperature, the

m xture is cooled in anice bt a 20 by the addition of 1IN HCI. The white

preC|p|tate|s igf 1 ed _ i . icofiltered of f.
Mel ti ngpoi nt :Sl{é Er 7bn mg‘};“%%?ﬁ%‘tb?‘g Illz HBP.‘?PEQI,Z,%[

1. 2. 49benzot hi adi azi n- MLMM3 nmol of boron tribrom de are

added dropwi se to a suspension containing 2 g of the 25 product obtained in
the above Step in 200 m of dichloromethane maintained at -60C -25 5

A suspension containing 0.832 mmol of the compound obtained in the above Step,

1.66 mmol of phenylboronic acid, 1.25 mmol of copper acetate, 2.5 mmol of pyridine and
100 mg of molecular sieve is stirred for 5 hours in 20 ml of methylene chloride (CH,Cl,).
After the addition of 20 ml of CH,Cl;, the suspension is filtered. After evaporation of the

15 filtrate, the residue is purified on a silica column, using as eluant a methylene
-chloride/ethyl acetate (95/5) mixture, and yields the expected product.

Melting point : 239-243°C

Elemental microanalysis :
. C% H% N% S%
20 _calculated. . . 6074 510 8851013 ...
found 60.67 506 865 10.22

EXAMPLE 2 : 7-Phenoxy-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide, a isomer

EXAMPLE 3: 7-Phenoxy-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c][1,2,4]-

25 benzothiadiazine 5,5-dioxide,  isomer

The cdmpounds of Examples 2 and 3 are obtained by separation of the isomers of



~under nitrogen. The tenperature is maintained for one hour and then the
whol e returns to anbient tenperature and is stirred overnight. After
cooling the reaction mxture in an ice bath, 100 m of water are added and
-the biphasic systemis stirred vigorously. The suspension so formed is
filtered. The solid obtained is washed with water, wth ether, and dri ed,
yi el di ng the expected product. Melting pb@nt X I68 | 72C Step E :

4- Met hyl - 7- yhenoxy- 3, 4-di hydro-2H-1. 2. 4-benzot| :iadiazine |.|-dioxide to 15
The expect Etamplzduon & schifal aiorhﬁﬂnaﬂdndrakdi:lrigcf ousihg #s ehidgr solms cr i110€€/0i5n

Step E of Exanp tartin fromthe conpound descri bed i bove

Step. Mel tﬂ%‘?@f%ap?l‘t}dletﬁ Ylaming, t\*."l%ﬁé‘ﬁf SFPAFAIOP OZATE I IVINY lé:f?&‘EgF‘igb’ég@&“%@r 92
found 57.9 Jg‘i{g}’ o ﬁ@;nlu 4 29
to 32 wer eér |ne4§ﬂ§g%8r In st asgﬁgang?édicggﬁofﬁ@ g@?@gﬂd{}@ té)&omﬁﬁtﬁ%i
usi ng appropriate starting. mat erials. 4-Ethyl-7- phenoxy 3, 4-di hydro 2H

1, 2, 4- benzot hi adi azine_20 1, 1-di oxi de Mel tlggfgm nt £]9 j] C El enent al
m cr oanal y%cu%ﬁb@ﬂ"%z@@% strahygred Fopyrrolo[2, 1 c][1,2,4]benzo-
HYNYE%5. 309. 2D10. S3S. 3 EXAMPLE 30 :

4- Pr og?I 7- phenoxy- 3, 4@?@%88%%?1“ 4- benzot hi adi azi ne 1, 1-di oxi de

Mel ting p0| nt : 143-145C EI enental m croanal ysis 5 C% cal cul at ed 60. 36

;OF?g g? hy ! ik&%(%o(@ﬁ&% gx%g%ng}q%gg OE? 38 lé: 5“%1% ogtamed according to the procedure

1,2,4- benza&é&h@%mmﬂél%/b é@%ﬁﬂatéﬁarﬁﬁgméﬂamg point : 143-146C
EI errent al mcroanal ysis C% H% N% S% cal cul ated 58.34 4.S9 12.76 9.74 found

58. 71 4. fib 12.44 9.49 15 : 4-Ethyl-7-(3-net hoxyphenoxy) -3, 4-di hydr o- 2H
1,2, 4 benz%w adi az @115%9,]7 gl oxi de Melting point : 91-93C 20 El enent al
m cr oanal y | cul ated 57.47 S. 43 8.38 9.59 found 57.17 S. 40
8.01 9. 41 FEihewdickdafaldiibydro-2H 1, 2- benzot hi azi ne 1, 1-di oxide 25 Step A
6- Met hoxy- 2- ( 2- oxopropxja) -1, 2-6enzi sot hi azol - 3(2H) - one 1, 1-di oxi de -27
10 % H% N% §%

calculated 60.74 5.10 8.85 10.14
Jfound 60.24 5.04 8.69 10.09

The compounds of the following Examples were obtained according to the procedure -

described in Example 1 using the appropriate boronic acids in Step E.

15 EXAMPLE 5: 4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}[1,2,4]benzo-
thiadiazin-7-yl)oxy]benzonitrile

I
I
i

Elemental microanalysis :
C% H%» N»% §%
20 calculated 59.81 4.43 12,31  9.39
found 59.72 4.53 11.95 9.61

EXAMPLE 6 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo(2,1-c][1,2,4]benzo-

thiadiazin-7-yl)oxy]benzonitrile

Melting point : 227-230°C

 ——Melting point + 242-245°C- - e



~ 360 ng of 6-nethoxy-1,1-dioxo-1, 2-di hydro-benzo[d]i sothiazol -3-one are
added in small portions to a suspension of 72 ng of 60% NaH i n m neral oi
inh 1.6 nm of anhydrous dinethylformam de. After stirring for 30 mn. at

-anbi ent tenperature, the reaction m xture becones honpgeneous and |62 pl of
chl oroacet one are added thereto. The reaiﬁbon 5 mxture is heated at 110C
for 30 mn.. It is allowed to return to ient tenperature, and then the
m xture is precipitated by addition of water. The precipitate is filtered
of f, rinsedigramalabictaanedsisi:t h wat er, suction-filtered off and dried in

vacuo. Melting point : I%S 191Ih§ St eglﬁ 13 JAcetyl -7 nretlsoxy-2H
1. 2-benzot hi azi n-4-of 1 'él (0)'4 é’ 1 A so ‘Elon of sodi um et hanol ate in

et hanol is prepased by disssol vigng 1. 0839 o 3godiumin 23 nm of ethanol at
reflux. The tenperature of the solution is brought to 40C and 6.30 g of the
product of f@rdp A are addéd’t hérdét o W.VR sPilfring. The reaction mixture
becones thicker. 5 m of ethanol are added to allow stirring to be carried
out, and heating for an additional 10 mn. is. carried out at 50-55C. The
reaction m t.hery . Jotebah dﬁj][i irdlélo c 23N HC
and thg ye|%ﬁlpl ?a#gqgthr%%é%&logﬂf%’?tggr gtd of t ~~0| [nzt?ﬂ m62]I 66C
Sten C : 7 Methoxy- 2. 3bghzothiadiazinels,S-dieNidot hi azi ne- 4.4 et hyl enedi oxy
|, -dioxide 5.35 g of the product obtained in the above Step, 200 ny of
para-tol uenesul phonic acid and 20 5.6 nml of ethylene glycol are stirred at
reflux in a@Qnﬂggﬁ% bermzere n a round-bottonmed flask on which a Dean-Stark
apparatus is mounted. After refluxing for 72 h, the benzene is evaporated
of f in vacudemepial missaanalysiss di ssol ved in ethyl acetate and the organic
phase is washed with watefgand n h sapurated NaCl. Drying, filtration
and evaporation are carrle& ou{}gﬁd §E;OI|§K§ obtai ned which is
crystad | i sedididoped an et hyl.86t h6r4/9| soﬁr46py| 9@&0bher 25 m xture. Meltin~point
| 00-110C -28 Sten D : y i hy 4H 1. 2- benzot hi azi n- 4- one
1.1-di oxi dd°#ds ol uti on oﬁjgg gé gﬁg gégct of the above Step in a
m xture of 50 ml of nethanol and 50 m of 3N HCO is stirred at reflux for
15 mn.. The nethanol is evaporated off in vacuo and the aqueous phase is
extracted BXAMRIIES . : Tk(é-Mngwﬂplmnph}a)sm;33,4dlreh@bydn&1Hfmeld[M-p}{l,BAdn| mal
bl ack. Follow ng filtr t|o d ev the residue is taken up in
i sopropyl ether and th q“ﬂ‘&‘%’"ﬁ??éﬁ 8‘t’:)ff Mel ti ngpoi nt : |24-127C Sten
E: 7 Metl:oxy-3,4-di hydro 2H 1. 2-benzothiazine |,l-dioxide 1.77 g of the
product of the above Step in 40 ml of acetic acid is hydrogenated under 5
bar lo at Medinmpoine: RkEY€e of 1.75 g of 10% Pd/ C. The mixture is allowed
to re;grn anngpaﬁwwn;%nperature and the catalyst is filtered off. The
filtrate rev-apcrr-at-eua—lgc}'—éryness and the residue is chromatographed on
silica, using a 95/5 netltydenehl or Nd&/ et 5igé acet ate systemas eluant, to
yield the expected product. Meltin g§0|nt . .145C 15 Step F:
3. 4- Di hydr ¢4 aiedz benzot6|ln83z. A4 o1 01#8| - af-§ |de . .14. Lnl_of
a-IMsqutlf&glspf BBr 3_i ngpBKhylsgize cglherid re added dropvmsetoa
sol ution-o .g of the p?ggucfsggf tﬁezgabogésaSt ep in 45 m of nethylene
»TﬁhL0F$GeWHK#{% +0---35C—TFhe M-xt-ure—i-s—al-owed-t-o—retur-At-o—ambient—— - conwm

t enper at ur tign aphien e ra e, 1 eactd gn
mxtur o | s ERAMILE o TP Ra pRestan Bl Bk e ar & Pt T AT
et hyl ,pacetate. The or gyehfothirabiines,s-dieNidé ned, vvashed w th saturated NaCl,
.dried, filtered and evaporated. A solidis obtal ned which is taken up in a

small .. anount of isopropyl ether. The title product is filtered off.
Vel ti n~poi N piing A5t “188-191°C
Elemental microanalysis :
C% H% N% 5%
calculated 58.94 5.24 8.09 9.26
25 found 59.11 535 7.90 9.43




©-29 Step G: 7 Pl:enoxy-3,4-diJiydro-2H 1. 2-benzothiazine |I.|-dioxide 5 10
Starting fromthe conpound described in the above Step, the expected
product is obtained according to the procedure described in Step E of

- Exanple 1. Meltin ~oi~at : |129-132C El enental m croanal vsis C% cal cul at ed
61. 07 found 61.40 HWANYE%. 76S. 0911. 654, 8S5. 111 1.40 The conpounds of
Exanpl es 34 to 38 were obtai ned accordi nbgto the procedure described in
Exanpl e 1, using the appropriate arylboronic acid in Step E. EXAMPLE 34 :
7-(3-Methy w@h@@%ﬂmﬂx@mnﬂy}m;3al4ytdtmhyﬂ+q8w¥mir0@lﬂlm-c]ll,2,4]-

[ 1, 2, 4] benzot hi adi azi ng 5-.di 0X] dg@%\;ﬁl ti p0| nt : 160C 15 El enent al

m croanal ysi s C% cal cu %ﬁ’é’&hlﬁﬁlaﬁg‘e

HYNYGYS. 017. 731 7. 694. 937. 7717.83 -- ~ EXAIVPLE
35-:-"7-(3-Etbyl phenoXy}=2, 3, 3a; 4-tetrahydro-| H=pyrrol o[ 2; 1=c] (1;2;4]-
A mmuafdilaﬁﬁﬁe 5, 5-di oxi de Meltin~point : |43-144C El enent al

m cr oanal ysi s C%,cal cul azt ed 62.77 25 found 62. 69
HY/NYEY5. 85?4%4%%-1 HI96  -30 EXAMPLE 36 :
7- (3- Issopropyl phenoxy) - 2¢343a, g-d;et r ghydr og bH

pyrrol o[ 2,1-cJ[ 1, 2, 4] benzot hi adi azi ne 5, 5-di oxide Melti~i~point : 171-172C
El enental  ntlcelatnal ysi S5&94% £a¥ cul &02d 68266 found 63.63 H¥% N% S% 6. | 9

7.81 8.95 6. 7. 77 8.

7- (3-Fl uorg"ﬁﬁgnoxy} 2, 3, a% %ahydﬁ) | H-frrol o[ 2, 1-c]

[ 1, 2, 4] benzot hi adi azi ne 5, 5-di OXI de 10 Melti ng z~oi nt : 20l C El enent al
m croanal vsis C% H% N% S% cal cul ated 57. 47 4.52 8.38 59 found . 57.06
4.5 8.15 M’hhﬁ(émh“wkﬂso&‘whérf@k?)lyfh@”ﬁd’)’ﬂ‘!‘@ﬂs’ahﬂbﬁdﬁH

pyrrol 0[2 1-c][1, 2, 4] bﬁnz ‘Eﬂhlﬁ.ﬂdl azi ng%e i Qxi de I\/EI ti ng p0| nt : 193-195C
a ? -

AN o ---EIe o isomer.

10 EXAMPLE 12 : 7-(3-Methoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][1,2,4]-

benzothiadiazine 5,5-dioxide, B isomer

The compounds of Examples 11 and 12 were obtained by separation of the compound of

Exampie 10 on a chiral column under the same conditions as those described for Examples

2 and 3.

15
EXAMPLE 13 : 7-(2-Methoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}[1,2,4]-

benzothiadiazine 5,5-dioxide
s - Melting-point=-175=176°0C - == s o s e e e e e e

Elemental microanalysis :

20 C% H% N% S%
calculated 5894 524 809 9.26
found 5891 534 793 926

EXAMPLE 14 : 7-(3-Trifluoromethylphenoxy)-2,3,3a,4-tetrahydro-1 H-pyrrolo-
[2,1-c}[1,2,4]benzothiadiazine 5,5-dioxide

25 Melting point : 195-197°C



- CUHYNYE% Br %20 cal cul ated 48.623.827.098.11 20. 21f ound 48. 953. 827. 038. 13
20. 02 EXAMPLE 39 : 3-[(5,5-D oxido-2, 3, 3a,4-tetrahydro-|1H pyrrol o[ 2, 1-c]
[1, 2, 4] benzot hi adi azi n-7-yl ) oxy] benzam de A solution of 0.71 mmol of oxalyl
-chloride diluted with 1 m of CHZClz is added dropwi se 25 to a suspensi on
of 5 mM of CH2C12 and 10 pl of DM cont zilgni ng 0.46 mmol of the acid -31
5 obtained in Exanple 27. The whole is stirred for 1 h 30 at anbi ent
tenperature and evaporated to dryness. In parallel, a solution of S m of
CHZC12 i s Bemental miprednalysigrmoni a, and then the acid chloride obtained above
dissolved in 3 m of CHs [ de ropwi,se thereto. After stirring for
2h at anbi ent tenper aturcgl,%zt hzig"eac&%n %ure is diluted with CHZC12 and
the organiGphase |1s wasized i 3 guccessi ongwiyt h 1IN HCl, water and saturated
NaCl. After drying (MyS04) and renoval of the solvent by evaporation, the
residue i gownd turated i #38Im #tQr e 3f20i soB2dpyl ether and ethyl ether. The
white solid is filtered off to yield the expected product. Meltin, ~point :
139-142C 1 0 El emental m croana~sis C% H% N% S% cal cul ated S6.81 4.77 1l .69
8. 92 §oundrigtogfhoftn@BoflExadibld G2 ah® 16X YUriflél by separation of the enantiomers of
3-[(5,5-Di oxido-2, 3, 3a, 4-tetrahydro-| H pyr ré)l o[ Z, 1- c] .
[ 1, 2, 4] berFramplaadfaon A-chisgl colopln, NEhiradiehd1Qry |, bindem tHedsanTh cendidensodm thoise
obt ai ned aegor{b%idr}gré}%)a tﬁeS ro&é)col of Exanple 39, replacing the anmonia
wi th dinmet y‘f am ne Trithe p?%se‘nce of pyridine. Meltin~point : |199-202C
20-. El enental -m croanalysis -. - -- ---_.:.- _--. C¥%HY%~ N% S% cal cul at ed
58.9 5.46 10.85 8.28 found S8.97 5. S4 10. 66 7.86 EXAMPLE 41 :
3-[ (5, 5- DIEXAMELE 1435 713 Exiflypxameshylinhpyoxygi2el,3a.4-tetralydro-14{-pyrrolo-
benzot hi adi azi n-7-yl) oxy}- ] | i S obtained
according to the prot o:i%’%l Jitl’,%(]lai&%%’ogﬂégfgzﬂgep ’gé'?%’g& ’heﬂg&grrﬁ%ni awth
i nethylam ne in the presence of pyridine. -32 Meltin,~point : 130-13SC

El eméglt al 'ec‘r):n a all Y ' SnGo0 .HY% N% S% calculated S7.88 5.13 11.25 8.S9 5

foun SB.M@-‘%}W ] ~26 EXAMPLE 42 :

3-(5,5-D oxido-2, 3, 3a, 4-tetr@hydr a7 ¥ pywedl o($2%1- c]

[1, 2, 4] benzot hi azi n-7-yl )oxy} ani li ne The product of Exanple 15 (2.19 nmol)

i s di ssol vedlaufated i xture of 2310 M Idf k4l 1%3%cetate and 50 M of

et hanol ; 1 of 10% pal | agy o) ar ar ded and hydrogenati on at

at nospheri Lf)'l}gssure is car rfgému‘}tbﬁf;or bfi{}’ Tﬁgé@ggat alyst is filtered off,
the filtrated is evaporated to dryness and the residue is precipitated from

ether to yiel pec product_ after filtration. M)jti oi nt :
221-226C &&Mﬁﬁ =§r¢3§feﬁny%t§ﬁé}fwhr%%f %‘é?‘&%ﬂyé{r dl}é%yws%. 17
12.68:.9.68 found S7.90 2811 EsANR- Py .
N :ﬁf (5, 5- Di oxi do- 2, 3,[%,?“?[-1'62(25?]&% ’3’5'?%511H pyr’rg’élﬁo ge P Isomer 5 4120

benzot hi adi azi n- 7-yl ) oxy] phenyl } - N- (net hyl sul phonyl ) met hanesul phonam de
0.90 mvol Kémentalauieydauaiveis ., a spatula tip of DVAP and then, dropw se, 0.90
mmol of met hanesul phoni ¢ anh q}i d @Iuéﬁg/lwit /8 m of CHzZCl2, are added
to a solution of 0.45 mmol of “&m bf Exahpl &€ 42 in 30 Ml of CHzClz. After

one ni ght adicapfeizent 25 tenpey gt uregs3 t he reactsipn mxture is washed (1IN
-HCl.,-saturat.ed NaCl ), -dried. (M Qﬁjupuriﬂtica{-jﬁan,—gi ~the-2-products-formed———-
is ca®riedgtd by chromat ogr% A %ili%e¥d eldftd ng with a CHzCl z 100% ~
CHzC12/ MeCH 95/5 gradient. The first product eluted corresponds to the

di met hyl sul phonyl ated title product. The second, nono-nethyl sul phonyl at ed

- 33 5 1EXAMPLE 15 : 7-(3-Nitrophenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo|2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Melting point : 201-204°C

. Elemental microanalysis :
25 C% H% N% S%
calculated - 5318 418 11.63 8.87
found 53.53 4.23 11.36 8.80




15 20 25 conpound corresponds to the product described in the follow ng
Exanple Meltin~t~oint : 214-21SC El enental m croanal vsis C% cal cul at ed

44. 34 found 44. 72 HWO\NYSY4. 348. 6219. 734.558.5Sl 9. 84 EXAVPLE 44

"N-[3-(5, 5-Di oxido-2, 3, 3a, 4-tetrahydro-|1 H pyrrido[ 2, 1-c] .

[ 1,2, 4] benzot hi azi n-7-yl ) oxy] phenyl ] met hgnesul phonam de As indicated in the
above Exanple, the title product corresponds to the second product isolated
by chronmat ography under the conditions nmentioned. Meltin~point : 117-120C
El emental mcroanalvsis : . C% H% N% S% cal cul ated 49.86 4.68 10.26 |5.66

found 50. | I 6 119 &3 : )
o4, 20 BB LRl S RS ppenorsh 2.0 etrabyiro- 117

pyrrolo[ 2, 1-c] [ 1, 2, 4] bpywroldf2,ad] [d2,41b énxdthiadidzies s diaxid@nesul phonam de

Thi s conmpound i s obtained according to the procedure of Exanple 43, using

t he appropriate chlorosul phonyl. Meltin~point : 169C El enent al

m croanal v % eal cul ated 51.05 5.00 9.92 15.14 found 509497

9.87 I5. OOMNIQ?@ ¢ N-{3-[(5, 5- D oxi do- 2, 3, 3a, 4-tetrahydro- 1H

pyr r ol o[ 2, Eleelental microanalysis :

[1, 2 4]benzoth|ad|a2|n 7- ¥I)ox L hen é}pro ne- 2- sul phonam de Thi s conpound

i's obt’al ned according to Cthe p’%} anpl e 43, using the appropriate

chl or osul phgAYhiedd Mel tipr-poi ng ;5 17@ El engntal m croanal ysis C% H% N% S%

cal cul ated 52.16 5.30 9.60 14. 66 found 51.88 i.33 9.87 14.7]l to EXAMPLE 47
N-{ 3- [ ( 5foBr@i oxi do- 2, 4B 4-224 r ahsyft o- A0 Dyrrol o[ 2, 1-c]

[1, 2, 4] benzot hi adi azi n- 7-yl ) oxy] phenyl } benzenesul phonam de Thi s conpound is

obt ai ned according to the procedure of Exanple 43, using the appropriate

chl or osul phxANIPLEEIZ i N i ﬁg?i . _C%)H%

N% S% cal cul at ed 56. 04 ? gg dgbghed %L&tEAWMIﬁ p?h%icgﬁ'if’égglsi o

- 8 60---13. 67-. - .benzothiadiazineS5, 5-dlEMVPLE 48 ;

N-{3-[(5, 5- D oxi do- 2, 3, 3a, 4-tetrahydro- 1H pyrrol o[ 2, 1-c][1, 2, 4] 20

benzot hi adi azi n-7-yl ) oxy] phenyl }acet am de Thi s conpound i s obtai ned

accondi ng Meltigeopitodeduws ©f Exanpl e 43, using acetic anhydride. Melting

point : 251-253C 25 -35 El enental. m croanal vsi s
Elemental microanalysis :

C% H% N% S% Cl %
calculated 54.78 4.31 799 914 1011
found 34.92 436 7.91 9.15  10.95

15 EXAMPLE 18 : 7-(3-Ethoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

_._Melting point : 150°C _____
Elemental microanalysis :

C% H% N% S%

20 calculated 39.98 5.59 7.77 8.90

Jfound 60.11 5.64 7.56 8.61

EXAMPLE 19: 7-(3-Trifluoromethoxyphenoxy)-2,3,3a,4-tetrahydro-lH-pyrrolo-
[2,1-¢][1,2,4]benzothiadiazine 5,5-dioxide

Melting point : 175°C



" C% H% N% S% cal cul ated 57.89 5.13 11.25 8.S9 found 58.16 S. 18 11.09 8.48 5
EXAMPLE 49 : 3-[(5,5-D oxido-2, 3, 3a, 4-tetrahydro-I1H
pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi n- 7-yl ) oxy] benzenesul phonam de Stet/ A :
-3-((S, 5-Di oxido-Z, 3, 3a, 4-tetrahydro-1H pyrrol 0~2, 1-cJ~1, 2, 4]

benzot hi adi azi n-7 yl)oxyJbenzenesul phony# chloride 1o A solution of 2 m of
gl acial acetic acid and 340 ~1 of water” 1s'saturat ed with SOZ by bubbling
with SOZ gas for 15 min.. In parallel, at SC a solution of 1.51 mml of the
am ne of Efiawantalapciogndlysipared in a mixture of 1.3 m of glacial acetic
acid and 2.4 m of conceptyrate (}-lCI 'N'% sol g/l on of 1.7 mol of sodium
nitrite dissol ved beforehafd id 2 m¥6f waté is added dropwi se to that
sol ution, anduldg reactionom xsuge izpgtirged for 30 mn. 15 at 5C. 0.6
mmol of CuCl z.2H20 is added to the solution which has been saturated with
SOz and t hé&owwdspensi on obl-&0nelid?s co8¥ed & 5C. The di azoni um sol ution
prepared above is added dropwise to the {atter. The mxture is stirred for
1 h at 5C and then for Ih 30 while allowing to return to anbi ent
t enpersat ur X APLIERE V-QﬂNﬂphmbﬂSxy)&,J%Qh',ﬂﬁtdtrﬁﬂid}o'-m-[ﬁli‘fblbh?l-ﬂ'[l%@,ﬂ]ll tate is
filtered off and rinsed with water. After drying, the expected product 20
is obtained in the forh¢ngpthiadiazine Sgodisxide St ep B
3-~(S, S-Dioxido-2,3,3a,4-tetral : ydro-1H pyrrol o(2, 1-cJ~1, 2, 4 ,
benzot hi adi azi n-7 yl)oxyJbenzenesul pl : onam de 0.48 nmmol of the product of
t he above ®ednovdisr :@22m2e0ece of 10 m of 28% ammoni um hydroxi de, 2 m of

wat er and 2 m of acet on[e is stirred overnight at anbient tenperature. A 25
sl ow transt lgl g “is observed and, after one night, a turbid
orange solution is obtai ﬁ@g. Thegsol pibkon ¢4 poured into 1IN HCL cool ed

bef orehand in an ice bath. The resulting suspension is stirred for 10 mn.
and tive cr udeulpredduct i s65.8€ovePed bX64i|t&Afion. Purification is carried
out by chrgmat ography on_silic sin 90 CHzZC12/ acet one m xture as

el uant . ?%‘édl\/bl ti ngpoi ﬂfbg) 18‘9- 200963% erf;e#toal m croanal vsis C% H% N%b S%
calculated 48.6 4.33 10.63 16.22 5 found 48.81 4.49 1 D. 23 16.27 EXAMPLE 50
. 3-[(5, 5-Di oxido-2, 3, 3a, 4-tetrahydro-| H pyrrol o[ 2, 1-c]

[ 1, 2, 4] benEXAMPLF2T n7-12-Napbshylloty)Z:hagHitetrakyrdroct Hpyneeto @ -albl,2,4tonpound

i s obtained by reaction of t.he product. of, Step A of Exanple 49 with the
appropriate amne. 10 ﬁfb‘ﬁzf’?"ﬁi‘?‘sg‘i“ﬁfé%"ﬁ’él% C El enental m croanal ysis C% H%
N% S% cal cul ated 52.16 S. 30 9.60 [4.66 found S2.96 S.30 9.33 14.41 t5
EXAMPLE 51 : 3 -[(5, 5-Di oxido-2, 3, 3a, 4-tetrahydro-1H

pyr r ol o[ 2, MelnewpominA§ér26thi adi azi n- 7- yl ) oxy] - N-i sopr opyl benzenesul phonani

de Thi;s CORp disaoalhed by reaction of the product of Step A of
Exarrpe49‘vﬁ'%@“r‘ﬁ"§‘—a'p‘pk‘0‘p- riate-amne: -- - -. . . -
.- - Meltin @ébnt H251-N3C A¥El enental m croanal ysis C%

cal culated 52.16 found 52,41 HYANYSYS, 309. 601 4. 66S. SO9. 6814. 66 EXAMPLE 52 :
Di et hyl 3- <q/suigtedi oxi do-®-% 3842 1 etz*g%ydrgo-“ilH pyrrolo[2,1-c] [1,2,4]25
benzot hi adgaziyn- 7- yl ) oxyjpheny) phosphgpat & 66

EXAMPLE 22 : 7-(3-Benzyloxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo-
20 [2,1-¢][1,2,4]benzothiadiazine 5,5-dioxide

Melting point : 179-182°C
Elemental microanalysis :

C% H% N% S§S%

calculated 65.38 5.25 6.63 7.59

25 found 65.55 524 652 7.25




~-37 5 0 Amxture of 5.40 nmmol of brono conpound of Exanple 38, 16.2 mmol
of diethyl phosphite, 16.2 mmol of triethylanine, 1.62 nmol of

Pd[ P(Ph)3).~, is stirred overnight at 110Cin 4 m of DWMF under a current
-of nitrogen. The DVMF is evaporated off, the residue is taken up in ethyl
acetate, and the organic phase is washed with a solution of 1N NaOH, water,
saturated NaCl. After drying and evaporatz?on in vacuo, a neringue is
obtained which is crystallised fromether to yield the expected product.
Mel ting, pEXAMPLE23 132G, 5 Dioeidod,3,84,drteanbydro EH G¥realbRul-el{EB,453. 09 found
53. 08 HMNYEY%. 576.1 97, 095. 646. 106,95 EXAVMPLE 53 : Ethyl hydrogen

3-[(5, 5- di oxi do- 2, 3, 3a banzathiadinzin-3-yDoxylphenel 2 1. c]

[1, 2, 4] benzot hi adi azi n-7- yl ) oxy] phenyl phosphonate 0. 66 nmol of the product
of Exarrple 52 in 3 mM of INNaOH is stirred for 8 h at 70C . 15 The

reacti on sdhatéxpacted paiudi fs elstained BtattihgHEdmathe ctdnemu/nd tcksqr'rbediipiﬁmtnpld S.

H lehgrn? g| OI;[{hE;eglél% eiﬂgtpitﬂzft SB‘ Q%?stsg uég/gl ?r(lj H}%hy}\e_ne chlon (Iirc]golng(])iKgap aélgéad
S0. 94 4. 99 9 Enttd

31 (5, 52 5 g%u@i@n éf %@rc%tqugeél?irgg ﬁ?fl?g?éfﬁd% A&etﬁﬁen%gt’o ent temperature and
pyrrol o[ 2, ]stmjr[gloxmmlghe threomini tandi ia ooled -1;1|a)1c1my}3gtheﬁyllcphmg nh«:) additior iofl water,

Acetonitrile 20 m ). | of .the oduc 2.and .1.

of “oa br oSt IRABRy 1 G Aame s a RO e epeated Drptushis QgrigahaREna
t he excess fg{enﬁgageﬂére@{deegf{@m[lfgt@qn@merhﬁu HAGHE and the residue is taken
up in solution rn 10 of nethanol. After -38 stirring for 30 mn., the

solution is evaporated to dryness and the residue is taken up in 1N HCl . A
gumis obt tallised by adding a small anount of CH-Ch.
The expect%r}Fg 1§§té%§€ered by filtration. Meltingpoint : 166-169C 5
El emepg al aﬂaﬁ@ﬁmB&Mﬁxmaﬁﬁﬁkwbh@bS%)calculated 48.49 4.32 7.07 8.09 found
48.34 4.29 7.00 8.06 to 15 EXAMPLE 55 : 3- Met hyl phenoxy) - 3, 4- di hydr o- 2H
1, 2- benzot hi azi ne 1, 1- di &xttde #ﬁépar@é%by d@pllng the product obtained in
Step F of 33 and t phe bor acid according to the
procedure escrlﬁzd in Sggggz g¥5 @XF 98 Itin~point . 116-118C

El ement al mwidoanal vsi s E%ﬁdaléﬂBate&]SZ 26630und 62. 69

H/NYGYD. 234. 841 1. 085. 174. 9410. 90 The conmpounds of Exanples 56 to 61 were
obt ai ned according to the procedure described -- ----- for--Exanple 28-

qu]i g?epetEhMﬁ?%': Qé@ §-En&:ﬁ@‘iﬁ;ﬂ§$-t€tﬁ‘£’ﬁ%ﬂ? SyRFl AL, £4fC! d

4- Et hid - 7- [ ( 3- met hyl subpizothiailpzondyYpxglphenolnydr o- 2H
[l,2,4] benzot hi adi azi ne 1, 1-di oxide Melting point : 127-130C El enent al

m croanal ysI'hse excg/gc(t;%l 1%8!13& ?sd obStgmgg’ b{l gl}Jfgr%geSéatiorsl deer atmospheric pressure at ambient

temperature, for 5 hours, of 100 mg of the product of Example 22 in the presence of 20 mg
of palladium/C in 20 ml of ethanol and 10 pl of concentrated hydrochloric acid. Following

20 Wﬁltratlon and evaporatlon the re51due is taken up 1n ether and y1e1ds the expected product

after filtration.

Melting point : 205-208°C
Elemental microanalysis :
C% H% N% S%
25 calculated 57.82 485 843 9.65
Sfound 57.80 489 827 931

EXAMPLE 25 : {3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazin-7-yl)oxy|phenyl}ethanone



- HYANYSY%. | 87.9918. 30S. 167. 971 8. 22 -39 EXAMPLE 57 :

4- Et hyl -'7- (3- et hyl phenoxy} -3, 4-di hydro-2H (1, 2, 4) benzot hi adi azi ne
1, 1-dioxide Melting point : 72-75CEl enental m croanal vsi s5 C%

- H/ANYS%¢al cul ated 60. 36 S. 708. 8010. 07f ound 60. 6 S. 648.829. 97 EXAMPLE 58 :

N-{3-[(4-Ethyl-1, 1-di oxi do- 3, 4-di hydr o-

1, 2, 4- benzot hi adi azi n- 7yl ) oxy] phenyl } net‘tranesul phonani de 1o Melting Doi nt
| 65-1 b8C El enental m croanal ysis C% H% N% S% cal cul ated 48.3S 4.82 10. S7
16.13 found 48. 74 S. 02 1 D. 39 |6.22 15 EXAMPLE 59 :

1{3[(4 l -1, 1-di /d/? 4- di hydr o- 2H
, 2, 4- benzm&#—é@_{ % éy] phenyl } et hanone _. Mel tin~point=.

I 64=166C- Elemental microanalysis - .._ Elenental mcroanal ~is C% H% N% S% 20
cal cul ated S8 94 5.24 8.00 9.26 . found S9.06 S.24 7.8 8.88 EXAVPLE 60 :
Et hyl - 7- (3- t hi enyl oxy) - 3C44di hijdf o- Zﬂ/benziﬁ/l 2, 4]t hi adi azi ne 1, 1-di oxi de

25 Meltin : 152-154 enental m croanal vsis C% H¥% N%
S% cal cul af g"c}%%dso 4. ssg@%s 526‘%1 %ﬁﬁ s‘g 26 4.42 8.92 20.97 EXAVPLE 61

X 7-(_3, 4- 'd;myhy! pheno_xy&g_ﬂz ethys - 3,7471j| hygjgp 2H 1, 2, 4- benz_ot hi adi azi ne
1,1-dioxide Melting point : 109-111 C El enental m croanal vsis C% cal cul at ed

61. 42 found 61. 37 HANYSY6. 068. 439. 6S6. 098. 259. 36 EXAMPLE 62 :

ani |1 ne. THESAMBEEH e, SRS ot s R A Bt L A0 -

Exanpl e 15 accordi ng tkenzbthigdiagiadlyhoxigbenzobted i n Exarrpl e 42 Mel ting

point : 128-132CEl enental m croanal ysis -- --

. --C-%---HOW %--S-%cal cul ated 56.41 S.3713.1 6 10. 0420 found 56. 84

S. S312. 89 L = N-{3-[(4-Ethyl -1, 1-di oxi do- 3, 4-di hydro-2H 1, 2;
tin : : .

4- benzot hi M@f%@?pﬂenyl }-1,1,1-trifl uoronet hanesul phonam de This

conpound i Sleotehail nedobnalysgact i on of the am ne of Exanple 62 with

trifl uoromet hanesul phoni nhydri de er e conditions described in

Exarrp‘loe 43. 8/6‘ 19 Al?l/d &

calculated 57.74 4.85 7.48 8.56
found 5749 502 7.31 837

EXAMPLE 27 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-

thiadiazin-7-yl)oxy]benzoic acid

15 300 mg of the product of Example 26 are suspended in 5 ml of 1N NaOH. After stirring at
reflux for one hour and acidification with 1N hydrochloric acid, the expected product is

obtained after filtration.

Melting point : 271-274°C

Elemental microanalvsis :

20 C% H% N% S%
calculated 356.66 4.47 7.77 5.90
found 56.58 4.68 7.70 8.84

EXAMPLE 28 : 4-Methyl-7-phenoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine
1,1-dioxide



-41 Melting point : 136-138C El enental m croanalysis C%cal cul ated 42.57 5
found 43.24 HANYSYB. 579. 3114. 21 3. 769. | 014. 33 EXAMPLE 64 :

1-{3-[(4-Ethyl -1, 1-di oxi do- 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi n- 7yl ) oxy]
phenyl} ethanol To 0.8 m of anhydrous ethanol there are added in smal
portions 0.42 mmol of NaBH4 then 0.21 mypl_of the product of Exanple 59.
The solution is stirred for 20 mn. at I o anbient tenperature. The
reaction mxture is cooled |n an |ce bath and acidified by the dropsw se
addition of 1Negd: FFifethox L3¢t lka el lodioide i th ethyl acetate
and the organic phase is mashed (mater saturated NaCl), dried (MyS04) and
evaporated to yield the expected product. Melting point : 60C 15 El enent al
m cr oana~sTher&€Y sladd%ob%0 16 tcaﬂ&@tedt §18pfﬁ)@105 of B.@ gF ymﬁﬁofﬁmemoﬁgbéﬁe&- 71
7.75 8.97 -- EXAWPLE- 65=: (4=Eth 1=di oxi do=3-; 4=di hydr o=2H=1-, 2;
A=benzot hi sdpherpmide=ia the presengo oﬂb%lxg]ﬁet@zram@lda@q hydlrmfdoré Rel7i ml of

obt ai ned a h anpl i nt
. 228- ZSOanEﬁlé'?P@ﬁga rsnbcnr%ogt;% yS| sﬁ@(}%%g Al cualpataféé1 @g”?tg‘é % ounttirégig%x g‘
HYNYE%e . C3Rké&hS #0datefFEha th8Bkciphdte is filtdreEXMVPLE 66 :

3-[(4-Ethyl -1, 1-di oxi do 3.4-di hydro-2H

1,2, 4- benzMelingondi d ?cﬁ;(y] benzam de This conmpound i s obtained by

am dation of the product of Exanple 65 according to the procedure of
Exanple 39. 5 Meltingpoint : 85-90C El emental mcroanalysis : C% H% N% S%
cal cul ated 55. .ﬁ’épﬂ 98 Meth 6:5-8 nizthW-dH | 245bédtothiddiagirle K2-déoxde 10 EXAMPLE 67
: 3-[(4-Ethyl-1,1-dioxi do- 3, 4-di hydr o- 2H

1, 2, 4- benzot hi ad| azi n-7yl ) oxy] - N, N-di met hyl benzam de This conpound is

obt ai ned bys@gx%tth@@r&&uct Q%tameadmheoéboﬁéastgt &rd AL BE MR Boktlh to a
procedure of ) | tingpoint : C 15 Elenental m croanal ysis
C% HY% N% S%spen-sw@adf&mabébMF @Grﬂmﬁ@g 55064g of 0% :Nad ml@ll@ltaimlv The prxtus7is S4

S. 78 10. S5 8. MPLE Phe 1-
(1, 2,4 ben?g’?éc%?ﬁigﬂtnazul“ﬁi aplag kd&b‘ﬁ?ﬁé G%ﬁ?lgé%(?%%éj‘uﬂ i 5%(1% %pcyiflacco g n;]
to the progegwise theee! ShAthd B cgiiﬁﬁﬁélclemllm%xﬂlgthé%ﬁcﬂbﬁ)ﬂﬁm?@m p‘re@lpitﬁied by

chloride in Step A Melting point : 211-213C - 43 El enental
i cr oanal yadding-yatens Nes mesipitate is filtered off and rinsed with water and then with ether to

yield the expected product.

Melting point : 205-209°C
15
Step C : 7-Methoxy-4-methyl-3,4-dihydro-2H-1,2,4-ben othfadia ine 1,1-dioxide

1.19 g of sodium borohydride is added to a suspension of 2.37 g of the product of the

above Step in 40 ml of ethanol. The mixture gradually becomes homogeneous After

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

Melting point : 126-128°C

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

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

25 product obtained in the above Step in 200 ml of dichloromethane maintained at -60°C



~calculated 61.80 S.49 8.48 9.70 found 61.61 5.45 8.35 9.79 5
PHARVACOLOG CAL STUDY OF THE PRODUCTS OF THE | NVENTI ON Study of the
excitatory fluxes induced by AMPA in Xenopus oocytes .. a,~...r.~a . nRNAs
~are prepared fromcerebral cortex of male Wstar rat by the guani di ni um

t hi ocyanat e/ phenol / chl or of or m net hod. Thgs pol y- (A+? nRNAs are isol ated by
10 chromat ography on oligo-dT cellulose and injected in an anount of 50 rig

per. oocyte, The. ooct ft .to i cub e for to days at. 18C t

B o expr e BiRGeeN, Tl Ribapfire ot Bmimlaer e el b thed RS wRyEmsco

El ectr Oth&hBﬂeQQ!eﬁggrzarnﬁ@ QhdiiOeikr& G@iﬂlgﬁld AT chtiry tlﬁE ¢&dc8bA SPix L@ AT jcat
from20 to 24C medi um (J. Exp ol ., 1973, 184, 321-334) by the

2- el ect r odbathy 0@ agle of Ivaa’m‘ altSadibdrmd the Blpbasect eysterndie diziedgvigbmuely. et he
bath to serve as refere are a istered.viag the

i ncubat i on®HBHFIRH Sa?nga ‘Selée({fq 15‘ fag)ﬁt] AIREE INFAS ntéf”a{aﬁ’ewglhﬂ%&f’ e
peri od of @A gisﬁdlﬁgtﬂmpe&é@ﬁouﬁctused at a concentratl on of - -10 ~IVI:

For each corrpound studied; the coriceritiation thaf dou~~(EC2X) or quiritup
e~-- - | (ECSX) the intensity of the current induced by AMPA alone (5 to 50
nA) is det - 20k sults The conpounds of the invention potentiate
very subst%ﬂ%’gtﬁgge]%%eatory effects of AMPA and their activity is
very clearly superior to that of the reference conpounds. The conpound of
Exampl e 3, espeC|aIIy, has an EC2X of 0.8 ~Mand a ECSX of 3.6 pM As for

t he conpound o€ & Methyl; 7ephenoxyrd, fedihyvdner 2H- 12, 4-dengothiadiagiesX of 4.5 uM

- 44 PHARVACEUTI CAL COVP¢X 0! !ug\l Forrml ation for the preparation of 1000

tabl ets each conpri si of 100 nmg conpound of Exanple

1 hydr | 1 ul
00 g hyd ’Pﬁ(cy expe!a/ed gx%duclzjt gsobtamed accordmg to the procedure described in Step E of

........................... "1 00 g magnesi um
stearat €. . Elemental micro@nalvsis = - -+« + « « « « « o o ot m e e

................. 45 CLAI M5 1- Conmpounds of
formul a (Isdlﬂlate% N~H | SKF?é—i (4,)86R2 vvh6 rei A1£4R~ represents an aryl or

het ensar ylfo@gidup, RZ rep7exeny0sa hydrsoged/asom a hal ogen atomor a

hydr oxy group, A represents a CRARS5 group or an NR4 group, R3 represents a
hydrogen atom a linear or branched (Cl-C6)al kyl group or a (C3-C~)

cycl oal ky| T Qfhounds of Examples 29 to 32 were obtained according to the procedure described
for Example 28-using appropriate starting materials.

EXAMBLE_ZQ 4-Ethyl-7-phenoxy-3 4- dlhydro-ZH-l 2,4-benzothiadiazine
20 1,1-dioxide

Melting point : 179-181°C
Elemental microanalysis :
C% H% N% S%
calculated 39.19 530 920 10.53
25 found 59.00 5.31 9.07  10.53




"1 o R~ represents a hydrogen atomor a linear or branched (C 1-C6)al kyl
group, or A represents a nitrogen atom and, together with -the adj acent
-CHR3- group, forms the ring -N mwherein mrepresents 1, 2 or 3, 15 R5

-represents a hydrogen atomor a hal ogen atom their isonmers and their
addition salts with a pharnaceuticalIy_@gqeptable acid or base, it being
understood that "aryl group"” is understood to nean an aromati c nonocyclic

group, or a bicyclic group in which at |east one of the rings is aromatic,
opti onal | yEXAMPLER0:i-BySmoikd-Brenosy 3, iy deare e bi-dchergptivadiazine gr oups:

hal ogen, |inear or br ”P.G?o%ée ~-C6) al kyl (optionally substituted by one or
nmore hydroxy groups), Tinear or branched (C~-C6)al koxy, |inear or branched
(C1- C6) per hal oal kyl, linear or branched (Cl-C6)al koxycarbonyl, |inear or

branched (Cl-C6)al kyl thi o, carboxy, |inear or branched (Cl-C6)acyl, |inear
or branchelfelting poBy péfhd# o4l koxy, hydroxy, cyano, nitro, anmino (optionally

substitute lert’%mppeicor nalﬁs46- nore |inear or branched (C ~ -C6)al kyl or

| i near or %TWM—H~ =t6) acyl groups), am nocarbonyl (optionally
substtuted by one or nares | i fees o ¢y anghied (C~- C6) al kyl groups),

am nosul phonyl (optionally substituted by gne or nore |inear or branched
(C~-Co) al k%lc‘ﬁ?téﬁps) : mﬁ?ggﬁ o - ( (8(,&0 CG)Ié-Ioﬁyl sul phonyl ) am no, nono- or
~di 5 (t rie(fowc@ronet hyl sygohonyd 2am s> POGpRg) (ORb) (wherein Ra, Rb, which
may be idéntical or different, represent a hydrogen atomor a |inear or
branched (Cl-C6)al kyl group), benzyl oxy, or phenyl (optionally substituted

by one or re | tical o i fferen ro -, nal o | inear or. branched
()C/:~- C6) al km ‘or @r’&ﬂ%ﬁgﬁl'{’&ﬁﬂﬁﬁlo‘ 24? MP’@&?‘E&F 1,2 4chpnzqthiagiazipzra o o,
branched (C1-Cg) al koxy),#lﬂxﬁﬁm%,ﬁfﬂ@ryl group” is understood to nean an

,_ of a

aromati ¢ nonocyclic grou bicyclic group in which at | east one of the

rings is aromatic, containing one, two or three identical or different
hetero ato sel ecte r i trogen, oxygen and sul phur, optionally
substlptute@lggggﬁyogéftg%@é]denti cal or different groups: hal ogen, |inear
or brancheglelChmulB)@bdddlisid 1 near or branched (C, -C6)al koxy, linear or
branched 15 (C1-Co) per hal oal kyl b | i near or obr anched (C~-C6)al koxycar bonyl ,
carboxy, linear or branch& (&L%ce) &34 , Si’dear or branched

(C~-Co) perm&}mlgoxy, hyj%rﬁfxy,‘, ﬁyangQ i tpoy am no (optionally substituted
by one or mnore Fi near or °branched ( '-ca?m kyl groups), am nosul phonyl
(optional |gusdibsti t ut ed S8y7/one.a8 ndee4l i 9@ or branched (Cl-Co6) al kyl
groups), or (C--C6)al kyl sul phonyl am no. 20 2- Conpounds of formula (1)
according to claiml1 wherein RZ represents a hydrogen atom . _ .- _
-- 3= '29Qf 4_ oyl ﬁgmr'__~ Lipr -k - .

cl ai 5152\/\/1(;%‘?#%@3—2038&8{ oupéiqég?hr?f-. : o?%)’éﬂ%%&%?ﬁ?ﬁ%%ﬁt he phenyl
carrying it. 4- Conpoledgothiadiazinel A-didbyidaccording to any one of clains 1,
2 or 3 wherein R~ represents an optionally substituted phenyl group. 25 5-
Compounds of fornula (1) according to any one of clains 1 to 4 wherein A -N
represent spaRbpbe@en/Isem and, together with the adjacent-C-3 group forms
the ring mwherein mrepresents 1, 2 or 3 and preferably 1.

20 Elemental microanalysis :
C% H% N% S%
calculated 35747 543 8.38 9.59
found 57.17 5.40 8.01 9.41

EXAMPLE 33 : 7-Phenoxy-3,4-dihydro-2H-1,2-benzothiazine 1,1-dioxide

25 Step A : 6-Methoxy-2-(2-oxopropyl)-1,2-benzisothiazol-3(2H)-one 1,1-dioxide




- -47 6- Compound of fornmula (I) according to claim21 which is

7- (3- et hyl phenoxy) - 2, 3, 3a, 4
tetrahydro-1H pyrrol o[ 2, 1-c][1, 2, 4] benzot hi adi azi ne ~, 5-di oxi de, and al so
. its isonmers. 7- Conmpound of fornula (1) according to claiml1l which is
3-[(5,5-dioxido-2,3,3a,4 tetrahydro-1Hpyrrolo[ 2, 1-c] [

1, 2, 4] benzot hi adi azi n-7-yl ) oxy] benzoi c a%fa, and also its 5 isoners. 8-
Compound of formula (1) according to claim1 which is

3- (S, 5- di 03bdam o8 63ngthoxyet A adigxhr-b24dithydro-benzo[d]isothiazol-3-one are added in small

Do ol2 el AL L MG LT 150, F A
N-[ 3- (5, 5- dirfR&h{i@orfahidd ’Aéftér%iil‘rfnﬁg?’ﬁf 90 Hfih Y bibHAt Rembefdtlire, the reaction mixture

1,2,4]benzothia2|n-7-y|)oxy]ph%£y ] met hanesul phonami'de, 1 o and also its
i somers. 1becaboespbomagancotsornd | 162( 1) oAchtnroicatgne care | adided themhioc Hhiesreactiopn

hydr ogen 3-[:(5,5. di oxi,do- 2,3, 3a,,4-t.et rahydr o- .

oyt ool 2, PhRES isheean B it IS ENER54 isrum to AebisnbmPErER Y <o
i ts i sonmer shenlthe nBkRFERSrEQPitdELbPLEAALRLE AAtepl THOSRAPNRSE i0filtbed BB finkdd)
wherein A represents an NR4 15 group or A represents a nitrogen atom and,

t oget her wiseverallianesdyittcwater, SR giilberpd off endrdriehis vacmg N , wherein m
represents 1, 2 or 3, is characterised in that there is mused as starting
material a conpound of fornmula (11) R SO2NH2 (11) , R NH wherein 20 R ~

r epr esent s Mellingpaint ol85iHChed (C~- C6) al koxy group, R 2 represents a

hydr ogen atom a hal ogen atomor a linear or branched (Cl-C6)al koxy group,
, , -48 which is (a) either reacted with the acid chloride of formula (111)
in the presencgufpa basfoenl'y-mefndis-2BYHD Vet ARiati-AEEL PRlisNiié € medium C -
CHz - (CHz)m - - COC (lll),bmmlsas errne or formula (1),
to yield the conmpound of formula (1V)

10 A solution of sodium ethanolate in ethanol is prepared by dissolving 1.08 g of sodium in

23 ml of ethanol at reflux. The temperature of the solution is brought to 40°C and 6.30 g of
the product of Step A are added thereto with stirring. The reaction mixture becomes
thicker. 5 ml of ethanol are added to allow stirring to be carried out, and heating for an
additional 10 min. is carried out at 50-55°C. The reaction mixture is then cooled in an ice
15 bath and acidified with 3N HCI and the yellow precipitate formed is filtered off.
. Melting point : 162-166°C

Step C: 7-Methoxy-2,3-dihydro-4H-1,2-benzothiazine-4,4-ethylenedioxy

1,1-dioxide

5.35 g of the product obtained in the above Step, 200 mg of para-toluenesulphonic acid and
20 5.6 ml of ethylene glycol are stirred at reflux in 200 ml of benzene in a round-bottomed
flask on which a Dean-Stark apparatus is mounted. After refluxing for 72 h, the benzene is
evaporated off in vacuo. The residue is dissolved in ethyl acetate and the organic phase is
washed with water and then with saturated NaCl. Drying, filtration and evaporation are

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

25 mixture.

Melting point : 100-110°C



"Ru SOZNHz (I~ , R) ~NHCO-CHz-(CHz)mCHz - Cl z wherein R, and R 2 are as
defi ned hereinbefore, which is then cyclised in basic nediumto yield the
conmpound of formula (~ R~~ Os O~NI (~, R N 2) m1l0 wherein R1, Rz
~and mare as defined hereinbefore, which is subjected to reduction, in

al coholic or dinmethylformam de medium i4pthe presence of sodium
borohydrlde to yield the compound of formula (M) R i O~SO --_ -~ -._

-- ~ - WNH - - - - -2 (M) , "'NR - ) is wherein
R'I R'z “and mare as deflned herel nbefore which is subjected to the
actlon of boro | . 1) -49 HO
O~SOH~||)~§’5 "’Mf (b) or
cvclised i in the presence of an am dine of formula (M I1I) NH (VIIl) ~2

wherein R3 is_as defined for formula (1), to yield the conmpound of formula

(1X) Rn SOp sefution.of R3ppotthe grogueiafithe sbave Step inadmixtuze af 20 md ofjmethanel and
her ei nbef 05@ ml-ef 3N HC] 1s—st1rfed at—refMy ﬁ)li] 15§n1n "]i € metha;n 1 1S eva%oria];led'eff zr{ arfclu

------ reduced
hydr i de t oaryd éxlechqndstﬁls (p(hmmu etrafted withelter, (He cR’gémSﬁhase is @M3d amt-treated\WitR3
5 animal black. Following filtration and evaporation, the residue is taken up in isopropyl

ether and the solid is filtered off.

Melting point : 124-127°C

Step E : 7-Methoxy-3,4-dihydro-2H-1,2-benzothiazine 1,1-dioxide

1.77 g of the product of the above Step in 40 ml of acetic acid is hydrogenated under 5 bar

10 at 70°C in the presence of 1.75 g of 10% Pd/C. The mixture is allowed to return to ambient
temperature and the catalyst is filtered off. The filtrate is evaporated to dryness and the
residue is chromatographed on silica, using a 95/5 methylene chloride/ethyl acetate system
as eluant, to yield the expected product.

Melting point : 144-145°C

15 Step F : 3,4-Dihydro-2H-1,2-benzothiazin-7-ol 1,1-dioxide

. ...14.1 ml of a 1M solution of BBr3 in methylene chloride are added. dropwise to.a solutionof .~
1 g of the product of the above Step in 45 ml of methylene chloride cooled to -35°C. The
mixture is allowed to return to ambient temperature. After stirring for 3 h at ambient
temperature, the reaction mixture is poured into water at 5°C and extraction is carried out

20 with ethyl acetate. The organic phases are combined, washed with saturated NaCl, dried,

filtered and evaporated. A solid is obtained which is taken up in a small amount of

isopropy! ether. The title product is filtered off.

Melting point : 173-177°C



z 15 wherein R~ R Z 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 (d -C6)al kyl group and X

.represents a -50 hal ogen atom and then reduced to yield the conpound of
formula (XI) Rn SOz ' ~ ~ (~), R~ .~ _N R?z z R 4 wherein R1, RZ R3 and
R 4 are as defined hereinbefore, or 5 > "t he presence of an al dehyde of

formula (XIl) Oii C(~1)~ Hwherein R3 is as defined for formula (1), to
yi el d the conpStpds of-Bienaxy-3,4(dikydieXH -l Poberabiiicgind hé-dipxidep R 1 and t he
group Rz, when it represents a |inear or branched (C, -C6)al koxy 1 o group,
of which conpound of fornmula (X) or (XlI) are converted to hydroxy groups to
vield the somgy B ool i SHovk ) b eBectepfud: Sabtained
- --_-g er eﬁﬁmgtzl?t:%% an c%érg}% alas defi ned-ﬂf’oreef recﬁnilg (Iu) ~ L ine_
__---- - _. acoohding tocthepeacedurefdefopibad ineSteyE of Examp¥ 1.1)) is reacted with a
boronic acid conpound of 15 fornula (XIV) R B (OH)z (XIV), wherein R is
as def i nedMedingraihi£%3 Cio yiel d the conpound of formula (1/al) or
(I/az);, particular cases of the conpounds of formula (I) -51 RIO SOz

Elemental microanalysis :
C% H% N% S%

calculated 61.07 4.76  5.09 11.65
found 61.40 485 5.11 11.40
10 The compounds of Examples 34 to 38 were obtained according to the procedure described

in Example 1, using the appropriate arylboronic acid in Step E.

EXAMPLE 34 : 7-(3-Methylsulphanylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-c}[1,2,4]benzothiadiazine 5,5-dioxide

Melting point : 160°C

15 Elemental microanalysis :
C% H% N% S%
calculated 56.33 5.01 7.73 17.69
found 56.33 493 777 1783

T "*X“VAM_Pﬁff?7J(3LETlFl‘pﬁﬁb?W2‘,3",351"',433?3537&?(7-"171355'??616[2;1:'c][17;2',3]'-“'";' T

20 benzothiadiazine S,S-dioxide

Melting point : 143-144°C
Elémental microanalysis :

C% H% N% §%

calculated 62.77 585 813 9.31

25 found 6269 588 8.1 9.26




"\NH (I/al) | R4 wherein R, RZ, R3 and R4 are as defined for formula (1),

tt~t (I/ai) R mwherein R, Rz and mare as defined for formula (lI), 5

whi ch conpounds of formula (I/al) or (1/a2) are subjected, if necessary, to

~conventional conversions in respect of the substituents of the group R,
are, if necessary, purified according tg@@gconventional purification

technique, are optionally separated into the isonmers according to a

conventional_ sepacation technique and are to converted, if desired, into
their addi EMM w{3risonsanyiphenary)-2«-33,4-seteatprdsp 14-prrrelal?, 1 md He2,41t 2 -
Process for the prepargti i28iaZQ TR .of formula (1) wherein A
represents a CR4R5 groﬁ%{zglﬂlslgéﬁg@acf e?ﬂ?@ in that there is used as
starting material a conmpound of forrmula (XV) R ~ SOZ H(X~~ R, " \\ o0is
wher ei n R Melopiesent/sa oP@ear or branched (Cl-C6)al koxy group, R 2
represents _a hydrogen atom a hal ogen atomor a |linear or branched
(d-Co)al kéléyﬁgﬂémg&g@@wm is subj ected to the action of chloroacetone
in the presence of dinethylfor i deybo yigeld the conmpound of formula (XVI)
-52 R'(§ i SOz 1V R~z ~ ~ & V\hig?)énin 1 ariSSA%Z are as defined

her ei nbef oefculatich i s s6gs ecs.ed t o7 gear rgmenent in basic mediumto yield

the conmpound of formula (XVII) Rn SOZ NH (XVIl), R H- Os
found 3.63 "6.18 777 8.69

EXAMPLE 37 : 7-(3-Fluorophenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

10 Melting point : 201°C
Elemental microanalysis :
C% H% N% §%
calculated 5747 452 838 9.59
found. 57.06 451 815  9.63

15 Example 38 :  7-(3-Bromophenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Melting point : 193-195°C

P :Elemental: nzicroanalvsis:_-: S el smria s memmrmmmmmame s iione 31 TR ITRETEEELD L A trmimenIeer e el I T T AT rmemam— mr— i

C% H% N% S% Br%
20 calculated 48.62 3.82 7.09 811 20.21
found 48.95 3.82 7.03 8.13 2002

EXAMPLE 39 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzamide

A solution of 0.71 mmol of oxalyl chloride diluted with 1 ml of CH,Cl; is added dropwise
25 to a suspension of 5 ml of CH,Cl; and 10 pl of DMF containing 0.46 mmol of the acid



~wherein R, and R 2 are as defined hereinbefore, which is deacetyl ated by
heating at reflux in benzene nmediumin the presence of an excess of

et hylene glycol and a . catal ytic anmount of p-toluenesul phonic acid to
.yield the conpound of forrmula (XVIIl) Ri SOz - ~ ( NH(XVIll), R OOO
wherein R~ and R 2 are as defined herei gﬁgfore, which is subj ected to
hydrolysis in acid nmediumto yield the téhpound of fornula (Xl Xa) Ru SOz NH
(XIXa), R z O~5 wherein R~ and R 2 are as defined hereinbefore, of
whi'ch, opt iobtailedyin Brampldi 2iy The thelenst stireedofort He 3§r atugmbidnt temperatesi areid t 0
obtaln the nitrogen atomjs protect y a protecting group, and which
then, af t e€vaRogaiediondrynFsshinpasyl }eiw 03&59@ ofjogn} ?é‘iﬁé&izwww%eemm&
formila R i?&hegﬂgié gki cﬁ}%d]%%%‘?@egnéb%v@ dﬁés&@é‘c[ i o’ AEHRY, {scid*d@h?d ilde
group or a - C~) cycloal ky - group and P represents a | eaving group,
to yield, aidreo. Aépr aireingifomzlmfat tinbdient tenggedura) the) reidtiencoixpoe igd dddted ovitiul a

(XI X' a ~ R 23 erein R~ Rz re,as defjned
her ei r?)oef o@z% waf( b OE%ﬂ%BlPﬂﬁeé?r Wﬁﬁ%ﬂﬂﬂé”‘(%ﬁ%‘) with k@?&layvater apd suurtedy by
formula (X S ng
b R 5 AR A R G1eS0, Catl A VA BE Ine v by olaln A lRAN )
reduction tmtuysted oh aim@(turmqfammomﬂ ettor and athyXatheRTh8@rhite soliflxx filtered off to~ ~ ~
R wherein~R. |, R z and are as defined hereinbefore, - - or converted |n
al cohol bytyPFédthecef‘PW@Qde“%hydrl de- and- t he- hydr oxy group- of =t he- .

resulting conpound is converted to a halogen atom by the action of an

appropriate reagent, 15 to yield the conmpound of fornula (XXI)
Meltmggomt 139-142°C

10 Elemental microanalysis :
C% H% N% S%
calculated 5681 4.77 11.69 892
Jfound 5639 488 1122 8.65

15 EXAMPLE 40 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo|2,1-c]{1,2,4]-
benzothiadiazin-7-yl)oxy]-N,N-dimethylbenzamide

This compound is obtained according to the protocol of Example 39, replacing the

ammonia with dimethylamine in the presence of pyridine.

Melting point : 199-202°C

e 20— Elemental microanalysis—:— -~ ——~ —-= o et g o s s e ot e e
C% H% N% S%
calculated 389 546 1085 8.28
found 5897 554 1066 7.86

EXAMPLE 41 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

25 benzothiadiazin-7-yl)oxy]-N-methylbenzamide

This compound is obtained according to the protocol of Example 39, replacing the

ammonia with methylamine in the presence of pyridine.



"Ru., SOz (x~) Rz ~~Rs R ' s wherein R1, R2 and R3 are as defined

herei nbefore, R S represents a hal ogen atom -54 - or subjected to the
action of an organomagnesi um conpound R .~ MyBr wherein R ~ represents a

- linear or branched (C~-C6)al kyl group, to yield the conpound of formula
(XIXb) Rn SOz NH (XIXb), Rz ~~ R3 R4 5 wherein R1, R2, R3 and R.~
are as defined hereinbefore, which conpouhd of fornmula (XIXb) - is either
subj ected to catalytic reduction to yield the conpound of forrmula (XXIl) Ra
SOz NH (XXIl) R~z ~~ Rs R 4 wherein R~, R2, R3 and R ~ are as defi ned
her ei nbef Oﬁ\/?eltilo 5intq_r]3t0bj=35lg droxy group of which is converted to a hal ogen
at om by t he et oot “an appropriate reagent, to yield the conpound of
formul a ( XEldmentRumi&bnalysis :--_ _---_ __ - _ __--- 1 - NH_. -.
(XX111),. _ /~~RRz 3 R_R s werein R~ Rz, R3 and R4 are as defined
herei nbefore and R S repfdéentH % halVdgen $¥om 15 the group R 1 and the
group R z, |£ repre S I ne r nched (Cl-C6)al koxy group, of
whi ch corrp(c)zl{jl‘gngllsatég’1E fornu?ggé()&)lkto ?};&fl I%?S%re converted to hydroxy groups
to yield thngonpound of 5§08 muk.as(XX[od6 826 HO SO \NH R,

EXAMPLE 42 : 3-(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo{2,1-c][1,2,4]-

benzothiazin-7-yl)oxy]aniline

The product of Example 15 (2.19 mmol) is dissolved in a mixture of 100 ml of ethyl
10 acetate and 50 ml of ethanol; 100 mg of 10% palladium-on-carbon are added and
hydrogenation at atmospheric pressure is carried out for 1h. The catalyst is filtered off, the
filtrated is evaporated to dryness and the residue is precipitated from ether to yield the

expected product after filtration.

Melting point : 221-226°C

15 Elemental microanalysis :
C% H% N% §%
calculated 57.99 5.17 12.68 9.68
found 57.90 5.28 1244 9.59

sulphonamide

0.90 mmol of triethylamine , a spatula tip of DMAP aﬁd then, dropwise, 0.90 mmol of
methanesulphonic anhydride diluted with 8 ml of CH,Cl,, are added to a solution of
0.45 mmol of amine of Example 42 in 30 ml of CH,Cl,. After one night at ambient
25 temperature, the reaction mixture is washed (1IN HCI, saturated NaCl), dried (MgSQ.).
Purification of the 2 products formed is carried out by chromatography on silica, eluting
with a CH,Cl; 100% — CH,Cl,/MeOH 95/5 gradient. The first product eluted corresponds
to the dimethylsulphonylated title product. The second, mono-methylsulphonylated




-R RS wherein R2, R3, Ra and RS are as defined for formula (1), which
conpound of fornmula (XXIV) is reacted with a boronic acid conpound of
formula (XI~5 R B (OH)2 (XI~, wherein R, is as defined for forrmula (1),

-to yield the conpound of fornmula (1/b), a particular case of the conpounds
of formula (I) R~ OSOx NH (I/b) R4 ~R5 erein R, Rz, R3, R4, R are as
defined for fornmula (1), t o which conpoutnd of fornmula (I/b) is subj ected,
i f necessary, to conventional conversions in respect of the substituents of
t he group &mpdumdpuarredpoads toi the pedastsdesstibed an tredbligwing Exaomphesrent i onal
purification technique, is optionally separated into the isoners according
to a conventional separation technique and is converted, if desired, into
addition s ceutically acceptable acid or base. 15 13-

Phar maceu t%o??%g?comrl sing as active ingredient a conpound
accordi ng Elenensal etieookalediai ns 1 to 10 in conbination with one or nore

pharmaceutical Iy accept t, non-tq J C excipients or carriers. 14-
Phar maceuti cal conposi tlar? ac‘ic}o/?di r{g/fn % m 13 cont ai ni ng as active

i ngredi ent ;gomeppound acgpsgdi ng3¥o afyr ongoofs clains 1 to 10 for use as
medi canent's, such as AMPA 20 nodul at ors.
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V] cfa] caV] ca]caV]ca V]c”*aV]ca V] c’\a] calc?*a] caV]ca V] c™a]ca] caV]ca

V] cMal caV]ca V]cMaV]ca -

V] c*aV] caUEXAMPIE 46 ¢ &WM&&WW@W@ES}I&W{ [ {vpkfa

U el eaend et l@fgﬂ?bflﬂi&ﬁ]ﬂﬁ@%@@?}@a}l Rappiar SHAORamIde o [ |

\ VAN ?] AATAAANANNZ - 2 L7270 0 yt ohb[ VPf a\ W V] ca] ca V] c”aV] ca

V] cMa] ca] ca V]c"a]ca] c"a] ca\/j ca V]cna] call ca] ca] c”a] caV]ca V]cha]ca]caV]ca
V] ctaV] ca] d'ai¢|coadpoand is obtamed according to the procedure of Example 43, using the

V] cMaV] ca’ aoal aaaat+bHb ~Qbbbc<cKcXcccceccRd™ dhdkdqgdsd} xrnf " [ VOF a\ W V] ca]
ca] caV] ca WR,IQ&T 185{158 V] c”aV] ca

5 Melting point : 179°C
Elemental microanalysis :

C% H% N% 8%
calculated 5216 530 9.60  14.66
Sfound 51.88 533 987 1471

10 EXAMPLE 47 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo{2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]phenyl}benzenesulphonamide

This compound is obtained according to the procedure of Example 43, using the

appropriate chlorosulphonyl.

Melting point : 142-145°C

15 Elemental microanalysis :
C% H% N% S %
calculated 56.0¢4 449 891 13.60
e fOUNA— — - — - 56.33—--4.62—-8.60—-13.67—- e

EXAMPLE 48 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

20 benzothiadiazin-7-yl)oxy]phenyl}acetamide

This compound is obtained according to the procedure of Example 43, using acetic
" anhydride.

Melting point : 251-253°C
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EXAMPLE 49 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}[1,2,4]-

benzothiadiazin-7-yl)oxy]benzenesulphonamide

Step A : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c[{1,2,4]
benzothiadiazin-7-yl)oxy]benzenesulphonyl chloride

10 A solution of 2 ml of glacial acetic acid and 340 pl of water is saturated with SO; by
bubbling with SO; gas for 15 min.. In parallel, at 5°C a solution of 1.51 mmol of the amine
of Example 42 is prepared in a mixture of 1.3 ml of glacial acetic acid and 2.4 ml of
concentrated HC. A solution of 1.7 mmol of sodium nitrite dissolved beforehand in 1 ml
of water is added dropwise to that solution, and the reaction mixture is stirred for 30 min.

15 at 5°C. 0.6 mmol of CuCl,.2H,0 is added to the solution which has been saturated with
SO, and the suspension obtained is cooled to 5°C. The diazonium solution prepared above
is added dropwise to the latter. The mixture is stirred for 1 h at 5°C and then for 1h 30
while alloWing to return to ambient temperature. The reaction mixture is poured onto ice
and the precipitate is filtered off and rinsed with water. After drying, the expected product

20 is obtained in the form of a beige powder.

Step B : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzenesulphonamide

0.48 mmol of the product of the above Step A in a mixture of 10 ml of 28% ammonium
hydroxide, 2 ml of water and 1 ml of acetone is stirred overnight at ambient temperature. A
25 slow transition to solution is observed and, after one night, a turbid orange solution is
obtained. The solution is poured into 1IN HCI cooled beforehand in an ice bath. The
resulting suspension is stirred for 10 min. and the crude product is recovered by filtration.
Purification is carried out by chromatography on silica using a 90/10 CHCly/acetone

mixture as eluant.
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V] c”a] ca] c&@.}.{lﬂ]ﬁ@m Yet(% : HTg~ 6<>#{vqj d_XRf a\ W] V] ca V] c*a] caV] ca
V] cMa] ca] cgt a! f?’z! ca,] c"%lscay] ca V]c”aV]caV]ca V] c”ta] ca] cMa] caV]ca
V] c”aV] ca] V] ca] ca#( DGRKXdh”
nyWipsysnga[ VPf a\ W] c"a] c3}c"alybga Wela] cpdf ca
calculated 48.6  4.33 1063 16.22
5 Sfound 48.81 449 1023 16.27

EXAMPLE 50 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢c][1,2,4]-

benzothiadiazin-7-yl)oxy}-N-propylbenzenesulphonamide

This compound is obtained by reaction of the product of Step A of Example 49 with the

appropriate amine.

10  Melting point : 86-91°C
' Elemental microanalysis :
C% H% N% S%
calculated 5216 530 9.60 14.66
found 5296 530 933 1441

15 EXAMPLE 51 : 3 -[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]-N-isopropylbenzenesulphonamide

This compound is obtained by reaction of the product of Step A of Example 49 with the

T f*f’f’*ﬁ*-*appropriatefamine.ift'f-*:ff T T T e e e e e e e e e

Melting point : 151-155°C

20 Elemental microanalysis :
C% H% N% S%
calculated 5216 5.30 9.60 14.66
Sfound 5241 550 9.68 14.66

EXAMPLE 52 : Diethyl 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo|2,1-c][1,2,4])- -

25 benzothiadiazin-7-yl)oxy]phenylphosphonate
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V] c”a] ca] cd] cakewe/pE DAL aumglcohpraie spmppend ofi Exemple 38, 16.2 mmol of diethyl

a g A:&Ei]' g@%ﬁ{é,ﬁﬁ? %ﬁ:cr %@%i}%,&.%@%\gfﬁ?@h)ﬂ% is stirred overnight at

V] c"a] caV] ¢adaincaint 8f DM alder alcuavhicot iteddea 2T BAVEME €Raporated off, the residue

V] c*a] ca] ca] c*a] caV] ca
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Melting point : 148-152°C

Elemental microanalysis : _
C% H% N% §%
10 calculated 53.09 557 6.19 7.09
found 53.08 564 610 695

EXAMPLE 53 : Ethyl hydrogen 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo—
[2,1-¢]{1,2,4]benzothiadiazin-7-yl)oxy]phenylphosphonate

0.66 mmol of the product of Example 52 in 3 ml of IN NaOH is stirred for 8 h at 70°C.
15 The reaction solution is acidified with 1IN HCI and the white precipitate is filtered off to
yield the expected product.

Melting point : 177-182°C

Elemental microanalysis :
e C% . H% - N%- - -S%— e
20 calculated 5094 4.99 6.60 7.56
| found 5085 5.02 659 7.65

EXAMPLE 54 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]phenylphosphonic acid

Acetonitrile (20 ml), 0.66 mmol of the product of Example 52 and 1.98 mmol of
25 bromotrimethylsilane are stirred at reflux for 1 h. The solvent and the excess of reagent are

evaporated off in vacuo and the residue is taken up in solution in 10 ml of methanol. After |
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a] cal] ca] ca] ca] ca] c*a] ca] c”a] ca] ca] c a]ca] ca] c”a] ca] cal] ca] cal] ca]ca A~P
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' calculated 62.26 523 484 1108
Jfound 62.69 517 494  10.90

The compounds of Examples 56 to 61 were obtained according to the procedure described

ce e = ————fOr-Example 28 using ethyl- iodide in-Step B-and the appropriate-arylboronic acid in-Step E-——-————~

20 EXAMPLE 56 : 4-Ethyl-7-[(3-methylsulphanyl)phenoxy]-3,4-dihydro-2H-[1,2,4]-

benzothiadiazine 1,1-dioxide

Melting point : 127-130°C -
Elemental microanalysis :
C% H% N% S%
25 calculated 54.83 5.18 7.99 18.30
found 5480 5.16 797 18.22
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10 Melting point : 165-168°C
Elemental microanalysis :
C% H% N% S%
calculated 4835 4.82 10.57 1613
Sfound 48.74 5.02 1039 16.22

15 EXAMPLE 59 : 1-{3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-
yhoxy]phenyl}ethanone

= Melting point-+164=166°C =~ e e e e e e
Elemental microanalysis : |
C% H% N% S§%
20 calculated 58.94 5.24 8.09 926
found 59.06 5.24 7.81 8.88

EXAMPLE 60 : Ethyl-7-(3-thienyloxy)-3,4-dihydro-2H-benzo[1,2,4]thiadiazine
1,1-dioxide

25 Melting point : 152-154°C
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5 EXAMPLE 61 : 7-(3,4-Dimethylphenoxy)-4-ethyl-3,4-dihydro-2H-1,2,4-benzo-

thiadiazine 1,1-dioxide

Melting point : 109-111°C
Elemental microanalysis :

C% H% N% S§%

10 calculated 61.42 6.06 843 9.65

' Sfound 61.37 6.09 825 936

EXAMPLE 62 : 3-'[(4-Ethyl-l,1-dioxido—3,4-dihydro—2H—l,2,4-benzothiadiazin-7—

yloxy]aniline

This compound is obtained by reduction of the nitro product of Example 15 according to

15 the procedure described in Example 42.

Melting point : 128-132°C

FElemental microanalysis :

X - A Y S A - ————...

calculated 56.41 5.37 13.16 10.04
20 found 56.84 5.53 12.89 10.17

EXAMPLE 63 : N-{3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

yloxy]phenyl}-1,1,1-trifluoromethanesulphonamide

This compound is obtained by reaction of the amine of Example 62 with trifluoro-

methanesulphonic anhydride under the conditions described in Example 43.
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EXAMPLE 64 : 1-{3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-
yDoxy]phenyl}ethanol

To 0.8 ml of anhydrous ethanol there are added in small portions 0.42 mmol of NaBH,4

then 0.21 mmol of the product of Example 59. The solution is stirred for 20 min. at

10 ambient temperature. The reaction mixture is cooled in an ice bath and acidified by the
dropswise addition of 1N HCI. The reaction mixture is extracted with ethyl acetate and the
organic phase is washed (water, saturated NaCl), dried (MgSOs) and evaporated to yield
the expected product.

Melting point : 60°C
15 Elemental microanalysis :
C% H% N% S§%
calculated 5860 5.79 8.04 9.20
found 5857 5.71 7.75  8.97
———————EXAMPLE 65 :-3=[(4-Ethyl-1;1-dioxido-3,4-dihydro-2 H-1;2;4-benzothiadiazin-7-——————

20 yl)oxy]benzoic acid
This compound is obtained according to the procedure described in Example 27.

Melting point : 228-230°C
Elemental microanalysis :
C% H% N% S%

25 calculated 55.16 463 804 920

found 5489 469 789 932
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This compound is obtained by amidation of the product of Example 65 according to the

procedure of Example 39.

Melting point : 85-90°C
Elemental microanalysis :

C% H% N% S%
calculated 55.32 4.93 12.10 9.23
found 55.21 513 11.52 885

EXAMPLE 67 : 3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

yDoxy]-N,N-dimethylbenzamide

This compound is obtained by amidation of the product of Example 65 according to the

procedure of Example 40.

Melting point : 65-70°C
Elemental microanalysis :

C% H% "N% §%

found 37.54 5.78 1055 8.20

EXAMPLE 68 : 3-Phenoxy-6,6a,7,8,9,10-hexahydropyrido[z,l-c][1,2,4]benio—

thiadiazine 5,5-dioxide

This compound is obtained according to the procedure described in Example 1 using 5-

chloropropanoic acid chloride in Step A.

Melting point : 211-213°C
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5 PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION

Study of the excitatory fluxes induced by AMPA in Xenopus oocytes

a - Method :

mRNAs are prepared from cerebral cortex of male Wistar rat by the guanidinium

thiocyanate/phenol/chloroform method. The poly-(A") mRNAs are isolated by
10 chromatography on oligo-dT cellulose and injected in an amount of 50 ng per oocyte. The

oocytes are left to incubate for 2 to 3 days at 18°C to allow expression of the receptors and

are then stored at from 8 to 10°C.

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

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

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

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

measured at the end of the period of administration. AMPA is used at a concentration of

(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 very substantially the excitatory effects of
AMPA and their activity is very clearly superior to that of the reference compounds. The
compound of Example 3, especially, has an EC2X of 0.8 pM and a EC5X of 3.6 uM. As
for the compound of Example 29, it has an EC2X of 1.4 pM and an EC5X of 4.5 uM.
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perhaloalkyl, hydroxy or linear or branched (C;-Cg)alkoxy),

10 ¢ "heteroaryl group" is understood to mean an aromatic monocyclic group, or a bicyclic
group in which at least one of the rings is aromatic, containing one, two or three
identical or different hetero atoms selected from nitrogen, oxygen and sulphur,
optionally substituted by one or more identical or different groups: halogen, linear or
branched (C;-Cg)alkyl, . linear or branched (C;-C¢)alkoxy, linear or branched

15 (Ci-Ce)perhaloalkyl, linear or branched (C;-Ce)alkoxycarbonyl, carboxy, linear or
branched (C;-Cg)acyl, linear or branched (C,-Ce)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-C¢)alkyl groups),
aminosulphonyl (optionally substituted by one or more linear or branched (C;-C¢)alkyl

groups), or (C,-Ce)alkylsulphonylamino.

20 2- Compounds of formula (T) according to claim 1 wherein R; represents a hydrogen atom.

the b position of the phenyl carrying it.

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

represents an optionally substituted phenyl group.

25 5- Compounds of formula (I) according to any one of claims 1 to 4 wherein A

—N
represents a nitrogen atom and, together with the adj acent-CHRy group forms the ring

m

wherein m represents 1, 2 or 3 and preferably 1.
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8- Compound of formula (I) according to claim 1 which is 3-(5,5-dioxido-2,3,3a,4-
tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiazin-7-yl)oxy]aniline, and also its isomers.

9- Compound of formula (I) according to claim 1 which is N-[3-(5,5-dioxido-2,3,3a,4-
tetrahydro-1H-pyrrido{2,1-c][1,2,4]benzothiazin-7-yl)oxy]phenyl]methanesulphonamide,

10 and also its isomers.

10- Compound of formula (I) according to claim 1 which is ethyl hydrogen 3-[(5,5-
dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)oxy]phenyl- -

phosphonate, and also its isomers.

11- Process for the preparation of compounds of formula (I) wherein A represents an NR,4

15 group or A represents a nitrogen atom and, together with the adjacent CHR; group,

—N

forms the r1n0 wherem m represents. 1 2 or 3 is charactensed in that there is

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

1 SO,NH, ‘
an,
R'z@[NH2 |
wherein :
20 R'| represents a linear or branched (C,-Ce)alkoxy group,

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

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

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

o_,0
' 7,
R, \S\
N
| ™,
N
R"
Jm

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

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

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

15 wherein R'y, R'; and m are as defined hereinbefore,
which is subjected to the action of boron tribromide

to yield the compound of formula (VII) :



"hhM = v& C 10% & ()-#10% & ()- 't#10% & ()- #10% & ()- #10% & ()-
"thi~|[:,= v& C 333 10% & ()-m 333 10% & ()-mKal /g 10% & ()-z Y810% & () -
| /10% & ()- & C 1090 & ()-eE, = v& C ‘

3 710% & ()-"710% & ()-' " 710% & ()- 710% & ()-"710% & ()-eG = 710% & () -
10% & ()-"710% & ()- 710% & ()-' " 710% & 4 - 11 IKw[ ?° 710% &10% & () - Z10% & ()
-710% & ()-Z ~X910% & () -

10% & () - 10, 10, 10, KLdef gor| L, 910%&(&\210%&() Z'.10% & ()-Z10% & () - Z10%
L& ()-Z . ruveGH10% & ()-Z' . 10y () -0 & () 710% & ()-Z .)10% & () - Z%eD

+210% & () f109%84 & ()-
11! 10984 & ()-10% & ()-Z .-10%&'
s

100 & E‘) zc&gg b +’>10% 22+@10W& ()1

P+@109% ()-1 [+@109%4 & ()-1 E kg MBLQImg &
109& ()-)*+ 136vU4 |, 10984 & ()- LJO¥9K &N - 0%2/4&() 10%{10%{10% Y
10994 & ()- pTly510984 & () - 69Q M I &F /10984 & ()-m F&F 1094 & ()-m
X] YF10984 & () - YlO%Vd{& ()- Y109 ()- | YA0%¥K & () - MPSVW aeEv U4

S10984 & S1 [gl %& )" SL0984 & () - SL0%84 & () - af gl quwxeG, 4
310W4&(§‘)h5§* ‘8 ‘335 ’@@ﬁ{ "(;"“Sq_om&() 'S S10984 & () -xR mj J. 4(1
0% & () - Y(10% & () YN) (109% & ()-Y(10% & ()-Y #9! 10% & ()- Oa,
10% & () -t T<4( 109\ 10% & () - Y(10% & ()- YN( 10% & ()- Y( 10% & ()- YNpOB510( 10(
| 6G' 1094 & (b)-or cvclised :
| 21 10% & () - (10% & ()- YN( 109% & () - Y(10% & () - Y$Vx{ ~pPO5y109%" F& () -
y10% F& ()- y10% F& ()- q @O0% F& ()- =o0@0% & ()-1 o
109 F& () >18(hi p@yd Q06T lirtiinddOURMAR (VI | Fy10% F& ()~ y10% F& ()-
y10% F& ()-%EJ=0' C,5y10% F aF%i0%) & ()- aF%i0%) & ()-
| 1 109K~) K& ()-y10% F& ()- 'y109% F& (JH N@[:,5y1 \13 10%)& ()-m
10 10%)& ()- v:f+)10% & ()- , FOL0% () - fF@emw&'()
REY40%’ () - @hknot aE, 5y1 \1s 7f 10%) &) -f' fs 7f10%) & ()-s 7f10%) & ()-s
7710%) & ()- f 13 10%)& ()-nty~eE 5yI™ils 7f10%) & ()-s 7f10%) & ()-s
7810%) & (Jpofs 7H10%) & ()5 7110%) & ()-fr=y1 f 109%Q & ()- | X@
109%Q & () - ?rf%’og& ()-10~)f10~)10~)s 7f10%) & ()-'ffQ[: =yl $ '10% & ()-Y
f' 109 () - R fs"as HOfkE ot Jormk@@H10%WQ v&' () -9 6-#10%& ()-9
\j - #109% & () - 9J+EFGH] obUA  1096+S& () -10Q 10Q 10Q fF: 10%Q & () -
fS5F" 10%Q & ()- fO "10%Q & ()-z , ' 1090 & ()-YOys) |[[:bU4 f fl:10%8+S& ()-

Y@ 1096+ fdia oleooIUEHDSE fokimold (FOVB+SE ()= 3 Y, GLOW +7

];i jSO

\ 2

i '
R' NH R,

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

NN, + 1  § Te] o W |- S S e

¢ cither reduced with a metallic hydride

to yield the compound of formula (X) :
1 SO2 '
N
NH
@[ N X,
R/ NH 'R,
15 wherein R'j, 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's represents a linear or branched (C;-Ceg)alkyl group and X represents a



& ()-g Y, GLO%S! S& ()-g)9Y|[:bU4 f (-10% & ()- fl&SPAOYS+SE () -

f13"G 1096+S& ()-3 R FIL09%R+?& ()-Y N FO40% +: & ()-Y fYL0%S+S& () -
rstuz|'obUs4 f10% & & ()- LOWHWLOWFWLOWFW | Y 194090 W& ()-Y fY 1940%Sc S& ()-Y
£ (- 10981 &S& () - 9(- 10%+&& ()-z| ZL>0 10T$T$ 10T$TS 10T$TS! 7! | 100A$TS& () -
j11098& ()- 110%B& ()- fS10% & & ()- fZ10% & & ()-|[:L>0 10T$T

fLs109d' & ()- _ MLO%' & ()- MLOYQQE ()- T f10%' & ()- f10%l' & ()-

f100d' & () - Am#] [ : L>0 LOTST f310%l" & ()- fOf 10%!' & ()- fF"10%! & ()-

f,10% & ()- Belogsp-apm,)andihemgdeeed) - #82| [: L>0 10T$T f- 109%" & () -

f*1109& () - 0% Ff3"1100% & ()- f

10%l' & (szﬁ %‘QE@{B%%%‘%%P%@&%@?- &6 10%d' & ()- fA4YoROovd & ()- f2
1000 & ()- F13"10%d': & ()- fRA0Y & (1 NWUA 1 f 1008+& ()- nf$1098+& () -
f1098+& ()- fyl098+& ()-10d' 100 HANA T V0%’ & ()-B~t |[: VU4 1 f S
1098+& ()-n fYPA0UB+& ()-f f9!1098+4] ()- NHY@a@IB+& (Y- fmL0vB+& ()- fF
109B+& ()-rn[[:vUs 1 f f @L' 109%¥e ¢ 1098+& ()-f f ~OF" 1098+& ()-f f
& 109B+& ()- +: - 109w N& ()- f3WR'7d00+Y () BwUs 1 f100@*Z& () -

£ 991002* Z& () - MLOB+108+108+f f: 1098+& (R, Y% 6LSIOYBR$& ()- ft O
6LS10% & ()-XF|[:vUs 1 f f 109&*Z& ()-f fF" 1092*Z& ()- f>$109&*Z& ()- Tt
FyF" 109&* Z&hkyein R} SR%Q%széﬁdire ab Eeﬁ&cﬁﬁezéghlfe}“ refdd | [: VU4 1 f

f &F" 1ocyz*z&() ffyaT0%* 2& ()- Flz 109%*2& (V-1 f@F 109Z*Z& ()- f°
94092+ 2& ()-f fY" 100" 78 ()- |v|[ vU4 1 f fY6s109@*Z& ()-f F | HO-10% *: & ()-

dl Ho- 0%<x f fag. 109 1096 fY(3940%* Z&' ()-3v4 1
flo% & ()&%&%M%ﬁ%%%ﬁf f%‘?’”é?(% 510%2*(2& () - fvggg 109Z* Z& () -
fF7109%Z* Z& ()-&W [:vU4 1 f fYLOY+& S() f ffz10%+& ()- f s10%+& ()-f
fY 10%+& ()- flsZ'10%+& ()- fYLO% ()-|v((§m§ 1 f F)109%F& ()-f
fYLOY%s+& ()- fYLO%+& ()-f 109%&' ( 0Us+8& §10% & ()-VAnOE| [:vU4 1 f
gF) 109+ V! () - | WF)lO%&() @) 10% Hj & ()-f " F)10%08& () - /F)lO%:&()
F) 109 1 & ()1 /#g ng{0<+10<+10<+f f Ff GMLOY%<+&' () - fF3ml0%<+& ()-f flI,
b i d e IR LT
+ - - :
110 f 39! 10%%161{13?91 9“&16’/ %W&Sﬁ( bﬁ%ﬁ%)--f £3110%"& ()-z 0
1098+& ()- 109% & ()-ZY{Z9, 410 8+ 9F"10%

the group R'y and the group R';, when it represents a linear or branched (C;-Cg)alkoxy

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

HO SO
. N2
/IE{ (XI11I1),
R, ITI R3
R4
T ‘wherein Ry, R3 and R, are as defined for formula (I),” S

which compound of formula (VII) or (XIII) is reacted with a boronic acid compound of
15 formula (XIV) : ‘
R; B (OH), (XIV),
wherein R, is as defined for formula (I),

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

formula (I) :



8+ .& () H\-109R2& ()-z +\-10%cC& ()-z!>H-10%& ()-z +\ -10%& ()-z O
8+\ - 1098+& ()-z*PWbA410 8+ , 109%+& ()-' f,109R& ()-' f&S10%K+& ()-
f109K+& ()- f109%+& ()-10 8+ 10 8+ bpsu|[: A410 8+ o LOYKOK&: ()-°
£ 10% & ()- f19109&K+&' ()- ,,109%@& ()-' <, 109BY%& ()-' ,10% & ()-'U(|[:A410
8+  fYHIOWK+& ()- fI" "10%K+& ()- fYF Zi10%K+& ()- fY, 10%K+& ()-
fYL0UK+& ()- 'S, 10%K+& ()-" (/AF|[: A410 si f FOLOUK+& ()- fFf/n 10%K+& () -
f,0 " 109K+& ()- Y9d0% i & ()- f3  YUOUK+& ()- gYYdOY& ()-7?| obU4l0 f10% '
& () - 10K+10K+10K+ f 3l 7109%K+& B)Q Qs+ 8 () f33410%<+&' ()
109%K+& ()-|[:bu4l0 f fyl0%' 0%, iagn’ & 10%.
L& ()-' ~ 10% & ()-' f 10% & B 10 f aF/&O%&' - $10% & ()-3
f$10% & ()-3 fyl0%' & ()- f3I%H N))\Ii 10% "' & ()- {Y8bU410 f F210% '
& ()--11f,Y %0% & ()- \Y %0¢ &'()-IIY'(V&’OW&'() tY 9%0%"' . & ()-

4

Ro

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

RO S(\)z
@[ NH (Ua,)
R2 N
::)m

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

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

base.

12- Process for the preparation of compounds of formula (I) wherein A represents a CR4Rs
group, is characterised in that there is used as starting material a compound of

formula (XV)

15
wherein ;

R'| represents a linear or branched (C,-Cs)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C;-Ce¢)alkoxy
group,
20 which is subjected to the action of chloroacetone in the presence of dimethylformamide to

yield the compound of formula (XVI) :



"RFUA0% & ()-]| _RE810 10 ' 10 ' 10 ' f310%' & ()- f3:10%' & ()- fF72940%
R&()-f fFemM10% "' & ()- fF4&10%"' & ()- ;|[:RE810 f@OYK+& () -
fOAOY & ()-y | AO%WE& ()-y fLlOUK+& ()- f&10UK+& ()-M f910UK+&' ()-M

| [ : RE810 T10%g$9& ()-Mf 10988 ()-M ** 109%K+& () - M 109ETHE&' () -M

"109%& ()-Mfni109K+& ()- |[:RE810 a Ilg $&'() fl110% & () -

GBI 10%K+&' ()- 11099 "] & ()- yl 109 () - TI0%K+& ()-Wequ| [ : RE810

fY 310%+& ()- 7]L, 1096 & (&'- f4a L, 109%K+& ()- fL,° 10%%&'()

109K+&' ()-Z fYS)Z"10%K+& () - 410 @10%' & ()- fYL0%' &'()- f10% '

& ()-10K+10K+10K+ f34Y" 10%K+& ZAW 109K+&' () - p&‘h)vmm f L&LO% '

& ()-f fz 10%' & ()-f fYLO%' @10%' & ()- f@10%
g & ()- so|[:vW410 f fFI+&ﬂJ

A 1& ()

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

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

formula (XVII) :
(XVID),
5
wherein R'; and R'; are as defined hereinbefore,
which is deacetylated by heating at reflux in benzene medium in the presence of an excess
of ethylene glycol and a .catalytic amount of p-toluenesulphonic acid to yield the
compound of formula (XVIII) :
R, SO,
S
NH (XVIID),
R'{
o O
0 _J
wherein R'; and R'; are as defined hereinbefore,
which is subjected to hydrolysis in acid medium to yield the compound of formula
(XIXa)
15 wherein R') and R'; are as defined hereinbefore,

of which, optionally, according to the nature of the group Rj it is desired to obtain, the
nitrogen atom is protected by a protecting group, and which then, after treatment with a
strong base, is treated with a compound of formula R';-P,

wherein R'3 represents a linear or branched (C;-Ce)alkyl group or a (C;-C;)cycloalkyl



& ()-f £10Y"S10%' & ()-f .Y'SI0%& ()- fY MO0%' & ()- fY 10%' & ()-S
“L&LOYNE ()-o| [:vU410 f ' 1F 10%8&& ()-f f “1F 10%' & ()-f f1F 10%

& ()- TYLO-10%' & ()- f.10%' & ()- f-110%' & ()-fghinvU410 -
f1410%g+& ()- f 10%g+& ()- fF' 10%g+& ()- f10%g+& ()-10 * 10 * 10 * f910%
C&()-# A [:vW410 f fY 10%+& ()-f fY.100/& ()-f fOyl0%(& ()- 3f

y1098& ()-3 O0y10% q+ & ()-3 yl0us& ()-3P(T vU410 f fF$" 10%+& ()-f

fF 10%g+& ()-f 69m .
group and P represents a leaving group,

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

R', SO,
N
M xix),
R/ R
0
wherein R'y, R'; and R'; are as defined hereinbefore,
5 which compound of formula (XIXa) or (XIX'a), represented by formula (XIX) :
R, SO,
N
NH (XIX),

R"/ R,
(6
wherein R'; and R'; have the same meaning and R; is as defined for formula D,

is ¢

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

R'l SO2
Y

10 R R,

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

-._or converted in alcohol by the action of a hydride and the hydroxy group of.the .

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

reagent,
15 to yield the compound of formula (XXI) :
R, SO,
N
NH (XXIT),
R" R,
Rl

5

wherein R'j, R'; and R; are as defined hereinbefore, R's represents a halogen atom,
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f7ml0% (-& ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" :
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"Headi ng 9% ¥eld theyeprappyndmy oy 'NP<!

$@ p+/ 3&7: CAGANRUY] j al dj nf t x{b@A+G #hn5
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I"#B9& ()*+,-./0123456789: ;
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=>7 AN ii ~
== @\BCDEF G_i"s ‘gl}ﬂier suE;%?tSe-g%zﬂi\c ]redﬁcgobr? %e}figg Itgxekéorrzlnp%%ggl sotf FO\%\DI(I az&ﬁll) :

R

(XXI1) ,

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

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

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

wherein R';, R", R3 and R4 are as defined hereinbefore and R's represents a halogen atom,

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



10

wherein R,, R3, R4 and R; are as defined for formula (1),

which compound of formula (XXIV)

1s reacted with a boronic acid compound of formula (XIV) :
R; B (OH): (XIV),

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

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

wherein Ry, Ry, R3, R4, Rs are as defined for formula (1),

which compound of formula (I/b) is subjected, if necessary, to conventional conversions in

respect of the substituents of the group Ry,

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

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

15

20

13- Pharmaceutical compositions comprising as active ingredient a compound according to
any one of claims 1 to 10 in combination with one or more pharmaceutically acceptable,

inert, non-toxic excipients or carriers.

14- Pharmaceutical compositions according to claim 13 containing as active ingredient a
compound according to any one of claims 1 to 10 for use as medicaments, such as AMPA

modulators.



