; e3eNd6TN -1 NEW BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COMPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COMPGCSI TI ONS CONTAI NI

present invention relates to new benzothi azi ne and benzot hi adi m“mmuﬂmmwm’
conpounds, to a 5 process for their preparation and to phar maceutiglgl9 R
conpositions containing them It is now rgecognised that excitatory A’ ho
acids and, nore especially, glutamate, play a crucial role in the

physi ol ogi cal processes of neuronal plasticity and in the nechani sns
Under | yi ng | car NEW BRNZRSHIAZING ANI BENZD B ADIAZING COMBOUNDSn

clearly that a deficiencyj i f 1 SSgion is closely
associ ated with the devel &ﬁ%ﬁ%ﬁpﬂ?%@g?ﬁ@?@@?@g@ (Neur osci ence and
Bi obehavi oral r eANBVBHARMACEBTICALZZOMEOSINEONS CONEAINING TagEM 1992,
39, 517-545). Moreover, nunerous studies over recent years have
denonstrated the exi stence of excitatory am no acid receptor sub-types and
their functinghehpi edd ( | : 5-31
). ~ 5 Anong't osseeprnglcl%@g(%do%@est t]%{g'leipl\}#&%)thwﬂ{e%gad’e%glagﬁ%’ne chl%%bu&ls, t]o a
(" a- ant no- Progeds fox yhdie prepdrptioraridsto phamiaeeyticapécmmpasitions dontainepethér appear s
to be the receptor nost inplicated in the phenonena of physi ol ogical
neuronal excitability and especially in those phenonena inplicated in the
processes qf j[IRIWre@hisOd thdt Qkci®AGPrfino la8AE BhAImBAS e HRERII
associ ated with an (is‘%cr ease | ncllt he bi n({jl?r?g of A’I\/IIgA t%slﬁi ts fgg\%{ntg% ?gaytahe
hi ppocanpusrudaeotsf in: the mdesiekngidal pBocessgs oh sewrssanplasicity andriertbe aguharisnes
processes. Si.m l.arl noQot r.opic a S, ,such a ni.racet a hav er
gty bedH bRk HasuB BB TaopbEioipeln, el Ripahodt shatt ta: o
nelr onal  celelisiefidhol flatanferDRUcafdi@Rkhiskivn is8Bly 2octhlA%W R MUY devedpitaft
literature, co%o,und's of benzam de structure have been descri bed as havi ng
that s&ne méchlzhrismtefdisrase dheurpgcigreei ad Ripbrhawiomli ievisavst dPRRNES, (BPAapse,
| 993, 15, 7 ikheparticular, is the nost active of
t hose new %ﬁgégnﬁgﬁﬁ%e&@@%gﬁ?gﬁﬁg”ﬁa nal Iy, patent specification EP
692 484 descri bes a benzot hi adi azi ne conpound having a facilitatory action
on AMPA flux and patent application WO 99/42456 describes, inter alia, a
nunber of PEPEEYHi AWIEsoUse SWdiop oRisl sresant nrdly deve sdegronaiumed rthe eptisiense ofy
addi tion tQxbeihd AeWo Lag j.adi: azi 0
formng t hex5 sdt;}gj ect -Omat t ellr&ﬁ%&t ﬁhe@é}rp ggéﬁ?dﬁhﬁggﬁﬁét@ﬁgﬁl?%}ra?{s??r%g{@&g%?rbi t
phar macol ogVesiadphahaocoldgye$99202r E5pECt of AMPA flux that are clearly
superior to those of the conpounds of simlar structure described in the
prior art. They are useful as AWPA nodul ators in the treatment or _
prevenion gh, ﬁ@&%&#tﬁ)hﬂﬂﬁd}\wy?roﬁalﬁﬁﬁ%h rggy-\tﬂntlahﬂ%iso%%o?e-gﬁ%x'o%}cy or
depr essi ve syndrones, th’ progressive neurogenerafive di seases, i
Al zhei mer' scidl's eespiorwappears B Clie shelirsapsr, mbst Hmplicdtéd1ghOotheS padtdhRaa ¥ th
schi zophr en'ha,. W fh seuguel ae of acute neurodegenerative di seases, wth
s,tel ae off V%‘&lﬁgléfﬂ geuloppl gxeabiliey andagspegiallpn 81985 phanoangsa dgwhicatedhin the on
rerates mpgoeRRS bf hiefoki¥atidh. FOFBAMMS 1QmihY hilbén shdwn to be associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the cerebral
20 regions essential to mnemocognitive processes. Similarly, nootropic agents, such as
aniracetam, have very recently been described as modulating positively the AMPA

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

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

agents.
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RROO~~OS-NH 1 a ,Cg AR2 R3 wherein 15 R represents an aryl or

het eroaryl group, Rz represents a hydrogen atom a hal ogen atomor a
hydroxy group, A represents a CR4AR5 group or an NR4 group, R3 represents a
hydrogen atom a linear or branched (C I-C6)al kyl group or a (C3-C7)

cycl oal kyl group, 20 R4 represents a hyo[rf_gen atomor a linear or branched
(Ci-0C6)al kyl group, or A represents a nitrogen atom and, together with the
adj acent - CHR3- gar.oup, f.ar t i -N mwherein mrepresents |, 2 or 3,
25 RS repr ésen s%ﬁ‘?ﬁf&?‘i&ﬁ&%‘s"é&@ﬁﬁ% qg4 Hﬁﬁ"g‘béﬁwa g?’&?fhladla@,nft eorapraind Hagimger s
and to theifici@ry iadffors 3ht AMMA f1uR dﬁh%éﬂ@ﬁ%ﬁbh&%hﬂv@f@@iﬁ%‘ FesBGhA, Weer
base, it being understood that ~ "aryl” group™ Is understood to nean a
aromat i ¢ mefiécyeumeergf benrothindiazing egnpiundgampdilatomhifAMBA deegssrsone of t he
rings is aromatic, optionally substituted by one or nore 5 identical or

di fferent groups: hal ogen, linear or branched (C~-C6)al kyl (optionally
subst i t ut edn byditioe tobeird hewhidridsYotBiaib ahd bbh i8] i

1- C6) al koxy,, .Iinear orﬁ%rant(.:'hed. (C, - Co) per hal oigﬁgﬁ?l?il??gégéaggsgﬁnﬁg éh(f

( C1- C6) al k&¥gjedrmastey(of the Ressentonventionchertisingly e8)ibit kphktnvicologiat ketkyities innear
or branche - N r._or nched (C.1-C6 r hal oal kqxy,. hydroxy,
cyano, ni t?eg,g)&gnﬁé@%%tngng’lgfﬁres ﬁlﬁgﬂt’lffﬂ?e&?r 59 té?ﬁ? %Jfﬁ‘fo“?%‘?%m f’rﬁ’éaﬁ“}{&?‘r
branched ( @ruddirpalekgtibedrin khenméor 1. Thepaehadful @ AMD AGNdduBtOMAS ke treatmen

am nocar bon?ll ggﬁti or}ally substituted by one or nore |inear or branche

( C1- 06) al ki PGV otieayof mpgmpseenifine dipprdeesassasirigd yith ape twithanxdetppr depressivenor e
g$?2~?&%@%ﬁgﬁgl\gﬁé ﬁ%rg%ﬁ%n ﬁg%egi?)agyg%&ase%,r with Alzheimer's disease, with

di (t riof | uoPiskist diy¢asel phthniluptmgtons CRXERMIHORMizdphRRIL] WitlRaseqiRlae Whihemay
be 15 iden@j cal or dﬁ'.ff(?rent, r.tglpres nt a hydrogen atomor a |inear or
branched ( u-rE‘fl‘loe)gﬁF?{? VGRS, Wy ﬁswe&@ﬂf@ham@w Witheemiad ofiepslapsyt i t ut ed
by one or nore identical or different groups: hal ogen, |inear or branched
(C, -Co)al k%h’ l'inear or branched (C -C6)perhal oal kyl, hydroxy or linear or
branched (€1e BByl kvegdion tebasesemomerspkcificallytd compomdisrof feramild ) rean an
aromati ¢ nonocyclic group, or a bicyc icwéo group in which at |east one of
the rings is aromatic, contai Ry one '~ or three identical or different
hetero atons sel ected from nitroges § Bnd sul phur, optionally
substituted by one or nore identi or dijf ferent groups: hal ogen, |inear
or branched (Cl-C6)al kyl, linear \\Wd brancigl (C, - @) al koxy, |inear or
branched (Cl-C6) per hal oal kyl, | iRyear orAbraﬁQhed (C, - Co6) al koxycar bonyl ,
carboxy, linear or 25 branched (é,-CG) acyl, I1near or branched

(C, - C6) perwhdreial :koxy, hydroxy, cyano, nitro, amno (optionally substituted
by one or nore linear or branched (Cl-C6)al kyl groups), am nosul phonyl

(opt ildnal | B sigpresentsiearybyr ketesoanyl gmonp, | i near or branched (Cl-C6)al kyl

groups), (SGad kyl sul phon m no., Anon he pharmaceutically
a‘pt abl gﬁécrlg%}s? Sﬁ%@b‘#ﬁ@e’bﬁo%%b? SEEALoR;oF ﬁg‘dbrc’i"bfﬂ%ﬂng 30 any
li'mtationA hypieosiid DCRCR agiotlp oPXAINRRRAMRC aci d, sul phuric acid, phosphonic
aci d, -g$aceti c acid, trifluoroacetic acid, |lactic acid, pyruvic acid,
mal oni ¢ actyICRERRERTS # Bydrogen agmyt &linearaer bran¢hedw(GieCaalkyl, groap taard ¢CACH)H,
mel efic aci d,cygjohikyfoRapd: ascorbic acid, nethane sul phonic acid, canphoric
acid, etc.. ’

20 R4 represents a hydrogen atom or a linear or branched (Ci-Cg)alkyl group,

or

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

m

wherein m represents 1, 2 or 3,

25 Rs represents a hydrogen atom or a halogen atom,



Among the pharnmaceutically acceptable bases there may be nentioned, wi thout
inplying 5 any limtation, sodium hydroxide, potassium hydroxide,
triethylamne, tert-butylamne, etc.. The RO group is preferably in
position b of the phenyl carrying it. The preferred Rl group is an aryl
group, especially optionally substituted phenyl. Wien the aryl group is a
substituted phenyl group, the substi tuenB i s preferably in the neta |0
position. The preferred RZ group is the hydrogen atom Preferred conpounds
of the invention are those wherein A represents a ni _trogﬁﬂ -N at om and,
together with the adjacent -CHR3- group, forms the ring wherein mm
r egr esent \é\ﬂtol{,ﬁe]f l%otm‘%é %‘?fgtoﬁl?‘éf %‘E\%‘?W ts B‘T‘}i‘ aphereagenticallyaseeniahle aid phbase,
i nventi on @rRimg understood that : o
?-(3- et hyl phenr%oxy) -2,3,3a,4-tetrahydro-1Hpyrrol o[ 2, 1-c][1, 2, 4] benzot hi adi
azi ne 5, 5di%oxiad grous-ip (8dBstdod i mearPaBarBmatic mm@gtidrg)elj{jél or S (;)icyclic group
Ao g
g}lz r50|5?5|20i|- O%E‘%high %g?e%:sn&z@%erl é‘?rﬁ{ggl;,s a}/clrx)la?fc(:}ll)gt?or}lza Istu stituted by one or more
pyrrolso[ 2, 1- GHérkical 4} bifféehh oAb Ral¥harOX¥eaN ol 19¥nched (C,-Coalkyl (optionall
N-[ 3- (5, 5- di oxi do- 2, 3, 3a, 4-tetrahydroé1 Hpyrri do?nZ, 1_-0(] okl (op e
| , 2, 4] benzot HUASttAted by gnexar menedrydrqxyngsohps)elindap o hrantlokel, (C1-CHalkoxst, hiyikar

- - diaxi. do- -t et rahydr o- l.o[2,1-c] [ ..
S afbenzo. T LS EFCae Bl TNt biraad e Rivdicaro ybineer orne
i nvention reltatrehedlSpChaIkYIthio) 6aBSxy, UhedrR HARA eéll-e%%,s ﬁ%gpgy&%?}%ﬁ ()

formula (1). The process for the preparation of conp ( or mu
\/\/,ei n ,(A 3e E%Cemeghaéwllﬁw, by drapy.otyaro,rdpse caaimooptionally cybstiteted iy ame, or
toget fper wi t hgley;

| &c forms _the rin.N.g erein m.
represents 1, 2 or@‘%l{r ??}ssc %%(T&e‘?dlﬁ:@gl%y} r??tlhnéatar toﬁe'?rgnﬁhfdrﬁ%'s%“gg BLRURSYi ng
material a compoovacbaiy] {aptionalty §ubstituRd by SR20HBoke lidear oRbfathadNU%-cJ%éPkyl
wherein R 1 represents a line?k or branched (Cl-C6)al koxy group, R

represents a SRS ERINgEERRonyT Koptiggally spbstiteed By onseer mere hineaicorebranched
(C, - C6) al koxyCgQyiyl groups), mono- or di-((Ci-Ce)alkylsulphonyl)amino, mono- or di-

(trifluoromethylsulphonyl)amino, PO(OR,)(ORp) (wherein R,, Ry, which may be

15 identical or different, represent a hydrogen atom or a linear or branched (C1-Cg)alkyl

group), benzyloxy, or phenyl (optionally substituted by one or more identical or

different groups: halogen, linear or branched (Cy-Ce)alkyl, linear or branched (C;-Cg)-
perhaloalkyl, hydroxy or linear or branched (C1-Ce)alkoxy),

¢ ‘"heteroaryl group" is understood to mean an aromatic monocyclic group, or a bicyclic

. 20 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,-C¢)alkyl, linear or branched (Ci-Ce)alkoxy, linear or branched

(Ci-Ce)perhaloalkyl, linear or branched (C-Cg)alkoxycarbonyl, carboxy, linear or

25 branched (C;-Cg)acyl, linear or branched (C1-Ce)perhaloalkoxy, hydroxy, cyano, nitro,

amino (optionally substituted by one or more linear or branched (C1-Ce)alkyl groups),

aminosulphonyl (optionally substituted by one or more linear or branched (Ci-Ce)alkyl

groups), or (C-Cg)alkylsulphonylamino.

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

30 any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,



which is 15 (a) either reacted with the acid chloride of formula (I11) in
the presence of a base, in a tetrahydrofuran or acetonitrile mediumdQ -
CHZ - (CH2)m- CHz - COCl (Il11), wherein mis as defined for formula (1),
to yield the conpound of fornula (1V) Rn SGZNHZ (I~ , R v _

"NH CO- CH2- (CHZ) m CH2 - C1 20 wherein R4l and Rz are as defined

her ei nbefore, which is then cyclised I n basic rredl umto yield the conpound
of fornulaagéq m are as defined

her ei nbef ore, 1\ asidh ?n@hds?%c(evétdgﬂﬁ ¢laetis ?ﬁlg’t PHH‘”Cl ?F‘%rl E‘GR’(B‘F‘% @cigy succinic acid,

di met hyl f orgmam@lemmeﬂmwnc adid,! thRany @cﬁ@nﬁﬁleﬁzf ac?&’clht‘i‘l@ R, %@é’&ﬁf&d% tfdrgl d
t he conpound formula (M) nn R (M) m wherein’ m ar e

as defined SH éPﬁ@é%F%nhWﬁiC@ﬁlq §tCsubj ect ed to the action of boron _
tribronmde to yield the conpound of formula (VIl) nn (VIl), to wherein RZ
and mare as defined hereinbefore, (b) or cyclised m~ in the presence of

an anmi di ne /hﬁorig)ﬁmp}mrrﬁadehﬂl()allNHicééﬁtiiHIé bBdd2 théie iy be mentiheliS witfodlGipTifsk f OF

for rmlsa () ahy limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine,

etc..
The R,O- group is preferably in position b of the phenyl carrying it.
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

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

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.
15 Preferred compounds of the invention are :
- 7-(3-methylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1 -c][1,2,4]benzothiadiazine 5,5-
dioxide,
- 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1 ,2,4]benzothiadiazin-7-yl)oxy]-
benzoic acid,
20 - 3-(5,5-dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][ 1 ,2,4]benzothiazin-7-yl)oxy]-
aniline,
- 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,



to yield the conpound of formula (1 X) R~ SOZ (~X), R-Z ~ ~NH R3 wherein
Ri, R2 and R3 are as defined hereinbefore, which is 5 ~ either reduced
with a netallic hydride to yield the conpound of formula (X) R-1 S~2 w (x),
R~-2 v -NH R3 wherein R,, R2, and R 3 are as defined hereinbefore, or

al kyl ated by the action of a strong base_é_n the presence of an al kylating
agent R4X |10 wherein R4 represents a linear or branched (C, -C6)al kyl

group and X represents l.oge m_and then reduced to yield the
conpound of eﬂ};ﬁE}Margggyﬁi(%ﬁdl%&-iigy,ﬁ-tp{rgwdro_-ﬂ\ﬂpgyrplo[3,I\Aﬂé{,gﬁ}pep@q, R Z,
R3 and R 4 apgdasindrli hek e Qig, or 1 s Din the presence of an
al dehyde of forrrullna %?’F}?po ?E%gg%@ %~1 ), Hwherein R3 is as defined for
formul a (| )andthkeiyisemerst he conpound of fornula (X) described above, g

the group R 1 and the group R 2, when it represents a linear or branched
(C 1-0C6)al koxy group, of which compound of formula (X) or (XI) are

((:;)(In}/?; ted tThelieln@xi rdaesPiSo iPa Yiodkd fbBe SRIPRAKBA oPEorhPEiHAL Bf foltnblal) (O SONH
5 The process for the preparation of compounds of formula (I) wherein A represents an NR4

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

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

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

R SO,NH,

o,
R' NH,

10 wherein :

R’} represents a linear or branched (C,-Cg)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C,-Cg)alkoxy
group,
which is :

. 15 (a) either reacted with the acid chloride of formula (III) in the presence of a base, in a
tetrahydrofuran or acetonitrile medium :

Cl - CH; - (CHp)n - CH; - COCI (11D,

wherein m is as defined for formula (I),
to yield the compound of formula (IV) :

!
R, SO,NH,

avy,

R NH-CO-CH,-(CH,) _- CH, - Cl
20

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

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



RN-Rs 2 1 RA 5 wherein Rz, R3 and R4 are as defined for formula (1), which
conpound of forrmula (VII) or (XIIl) is reacted with a boronic acid conmpound
of formula (XIV) R B (OH)2 (XIV), wherein R is as defined for formula
(I'), oto yield the conmpound of formula (l/al) or (1/a2), particular cases
of the conmpounds of formula (I) RRO S02 "NH (lI/al) R N _Ra | Ra wherein
Rl, R2, R3 and R4 are as defined for forfida (1), R~ (vat) P is wherein R,
R2 and mare as defined for formula (1), which conpounds of formula (1/a,)
or (I/a2) are subjected, if necessary,OQQOconventional conversions in
respect of the substituents of Bhro<R~, are, if necessary, purified
according to a conventional puri f on chni que, are optionally 20

|

separated into the isomers accor( o alconverf¥onal separation technique

and are -9 converted, if desi g tNQeir addition salts with a

pharmaceutically acceptabl e aci R'or bas TiHHe process for the preparation
of conpounds of fornmula (1) wherein Are mants a CR4R5 group is

characteri . bh that .there i s _used as starting material a conpound of 5
formul a (X&?]%Em?‘sgiafdfn‘geﬁséiﬁlEd%fEelR&b%@rei n R, represents a |inear or

branched (C, -C6)al koxy group, R 2 represents a hydrogen atom a hal ogen
atomor a linear or branched (C 1-C6)al koxy 1 o group, which is subjected
to the act"¥ctofis shbjesteddet wruction, tihealghetie naredinfetidi il deo Fi¥a R Cint the

yield the ?)96@9190%%(} sgéiu;nqoro%ﬂy%ri%é\ﬂ))yie% th%%%mlpotnd( (g%\?c)%lhula VD) :

®
SNH
VD),
R/ N
I

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

to yield the compound of formula (VII) :

.8,
(VID),

R N\ﬁ

Im

10 wherein R; and m are as defined hereinbefore,

(b) or cyclised :
> in the presence of an amidine of formula (VIID) .

NH
rR—4{ (VIID)
NH,

wherein :

15 Rj; is as defined for formula (I),



R2 ~ ~0d wherein Rt and R 2 are as defined hereinbefore, 15 which is
subjected to rearrangenent in basic nediumto yield the conpound of fornula
(XVI1) Ra S02 ~NH (XVI1), v Hwherein R, and R 2 are as defined

her ei nbefore, which is deacetylated by heating at reflux in benzene nmedi um
in the presence of an excess 20 of ethylepe glycol and a catalytic anpunt
of p-toluenesul phonic acid to yield the conmpound of fornmula (XVIII) -10

R (XVIIT),, ?elc‘f\’{h% c%}npound O@tg}mmbﬂe as defined hereinbefore, which is

subj ect ed to ydrol VSIS mto y| el d the conpound of fornula
(XIXa) Rn SO2 NIi (Xl Xa), R-2 hOwhere
tom s pr(@Xgected by a protecting

her ei nbef ore, of which, optlonall 26

it is desired to obtain, the nitrg

group, and which then, after t r eat e thA\a strong base, is treated with
a conmpound of formula R 3-P, 1o erein NtB Ry presents a linear or branched
(C -Co6)al kyl group or a (C3-C~)cycloal kyl group and P represents a | eaving
group, to yWhsiredn Raf Rerand &y are ecdéforrddiereinbeforet r ogen at om the conmpound of
formula (XIX a) Rn S02 (XIX a) R 2 RaO0 wherein R,, R2 and R3 are as
defined herei nbefore, ~ 5 which conpound of fornula (Xl Xa) or (X X a),
represent edviiph fsor mul a (X X) Rn S02 (XIX) ~R R~2 3 O wherein R i and R 2

have the sane neaning and R3 is as defined for fornmula (1), is
5 ¢ cither reduced with a metallic hydride

ts@ i and R 2 are as defined
2ng to the nature of the group R3

to yield the compound of formula (X) :

@ R SO

R' NH 'R,

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
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) :

R’ SO,
N\
® NH  (xD,
R/ 'il R,
R,

wherein R'y, R'3, R3 and Ry are as defined hereinbefore, or

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

R—C, (XID),
H
wherein R; is as defined for formula (1),

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



-11 - either subjected to catalytic reduction to yield the conpound of
formula (XX) R~1 SOz ' ~ 1 NHR -.~ ~ Rs wherein R i and R2 are as

defi ned herei nbefore, - or converted in alcohol by the action of a hydride
t he hydroxy group of which is 5 converted to a hal ogen atom by the action
of an appropriate reagent, to yield the c r{grrpound of formula (XXI) R-~ SOz
NH (XXI) Rzv ~_ R R 5 wherein R, antd”" R Z are as defi ned herei nbefore,
R S represents a hal ogen atom - or subj ected to the action of an

or ganomagnég‘? §Fﬂu&’o§ﬁ)@ﬂﬁdhﬁg&0%gns when & reprsents @ ltr@plr es branshedl (G r@alkory

br anched he ound roul a XI Xb) R~ 1 -
TR R (B SR Bl Pk Bl RE T AR etk s0 Bifond stosps. s
defi ned hert@eb’wbiaiﬂiorcempmbmcbdsfibnnnmlaxmlpf for mJI a (XIXb) 15 - is either

subj ected to catalytic reduct|2|_? to yield the conpound of fornmula (XXII)
R~SOz - " I NH(XXII) , R Rs -12 wherein R~, R2 and R 4

are as defined hereinbefore, - RXY g 3 of which is converted
to a hal ogen atom by the action|Q appf opr i att é’agent to yield the
conpound of formula (XXII1) R-p B MIBI) R ~ X _Rs

R,
5 wherein Ry, R3 and Ry are as defined for formula D),
. which compound of formula (VII) or (XIII) is reacted with a boronic acid compound of
formula (XIV) :
R; B (OH), (XIV),
wherein R; is as defined for formula (I),
10 to yield the compound of formula (I/a;) or (I/ay), particular cases of the compounds of
formula (I) :
RO s(\)2
@i NH (I/a)
R; T)\Rs
R,

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

RO 50,
@C NH (Va,)
R/ N
)

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

which compounds of formula (I/a;) or (I/a;)

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

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



2 R4\R 55 wherein R 1, R2 and R 4 are as defined hereinbefore and R S
represents a hal ogen atom the group R 1 and the group R 2, when it
represents a |inear or branched (Cl-C6)al koxy group, of which conpounds of
formulae (XX) to (XXI11) are converted to hydroxy groups to yield the
conpound of forrmula (XXIV) HO SON H (XXIX) , R ~VvR 3 R4 Rio wherein
R2, R4 and RS are as defined for fornmula”(l), which conpound of fornula
(XXI'V) is reactecﬁ .\g’dth a boronic acid conpound of formula (XIV) R B (OH)2
(XIV), 15 GHEFEEh 1Ridesizedq inte dhqinaddition saltsrwith a phidmaceatioplle|adcdprble aspaund
of formul apfgk/ b), a particular case of the conpounds of fornmula (I) RIO S\a
NH (I/b) RC-R 4 5 wherein R~, Rz, R3, R4, RS are as defined for formula
(1), which compound of formula (I/b) is subjected, if necessary, to

convent i on,ﬂ[1 conversitgns in 20 respect of the substituents of the group R-,
13 is purl #§ Bgcessfor e preparalion of eqmpnungs pbfoamuler(lemdreina repraserdts a SR R

t echni que, grofip ORt icRABEENscaCRAT L€ her Dt i somers according to a
convent i onal I;epar ation Stec'ﬁﬁitg%te%fh% llg)sl!i‘(!(%on%serslI N8 jpatgual; aegompeyng of
addi t fon strmylaXV) :a phar maceutically acceptable acid or base. The
invention extends al so to pharngceutical conpositions conprising as active

ingredient 5 a conpound of for l;i ) _W@h one or nore appropriate inert,

non-t oxi ¢ exci pi ents. Anong the | ice al ﬁg?posi tions according to
the invention there may be nenti qge C pe& 'y those which are
suitable for oral, parenteral (gpMRaVendys or subcutaneous) or nasal

admi ni stration, tablets or drageés, subl jghgual tablets, gelatin capsules,

I nges, suppositories, creanms, ointnents, dermal gels, injectable

prepar at i omkereih :o dri nkabl e suspensions, etc. . . . The dosage used can be
adapted acgording to the nature and the severity of the disorder, the

adm ni st r;[gi {ﬁli’f‘?sg%éllélﬁﬁ arbeanghed UncCamlket grotp,t he patient. The dosage

ranges frog tegrésents a hydrogen atom, a halogen atom or a linear or branched (C1-Ce)alkoxy
10 group,

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

yield the compound of formula (XVI) :

(XVD),

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

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

(XVII),

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) :



500 ng per day in one or nore adm nistrations. The foll ow ng Exanpl es
illustrate the invention but do not Iimt it in any way. 15 The starting
mat eri al s used are known products or products prepared according to known
procedures. The structures of the conpounds described in the Exanples were
determ ned according to customary spectrophotonetric techniques (infra-red,
NVR, mass spectronetry ...). 7-Phenoxy- 218 -3a, 4- tetrahydro- 1H
pyrrolo[2,1-c][1,2,4] 20 benzothi adi azi ne 5,5-dioxide Sten A: N
/ 2- ( Ami nosul nhonyl ) - 4- net i r dypheany! Ls@- chl or obut anani de 144 mol  of
triethylam ne and then, dropw : 1* hfon contai ning 135 muol of
4-chl or obut anoi ¢ acid chlorid t et r aH\f8Buran (THF), are added
to a solution - 14 contai niyRY atol  of
2- am no- 5- met hoxybenzenesul p amd 200 mM of THF. After stirring
overni ght at anbient tenperature, t F is evaporated off and the residue
is taken up in water. Follow ng extraction with ethyl acetate, the organic
phase is Wa;s}{ws:lnmcbndm'pgea@agﬁﬁed%ﬂ;@&ﬂeon t he expected product is
obtained in the formof an oil. 5 Sten S, S- Di oxo-7
met hoxy- 2, T@Pmyﬁﬁsbwﬂe%ytprlmdmblxm lolas:id Znetﬂlhmntz)oyierd dti agmpeunther Fsadist
obt ai ned i px{Re) above Step is stirred overnight at anbient tenperature in
320 ml of an aqueous 1N sodi um hydroxi de solution. After the addition of 50
m of ethyl acetate and stirriRY vi gorog ly, the expected product, which
precipitates, is filtered off, A §2and dried. Step C: S,5-Doxido-T
met hoxy- 2=3. 3a, 4-t etrahydro- | H ) o/ 2. ) | 1(XAX4), benzot hi adi azi ne 106.5
rrfq of sodi um borohydride are agled*Q g/ suspension containing 35. 5 nmol
he product obtained in theRibove Stp in 40 m of dinethylformm de
( DVF) . 5After stirring 15 overni ght at gybient tenperature, the reaction
m xture is cooled and then 150 nl of an'iced solution of 1 N hydrochloric
acid are addv@tblma'ltahél?amﬁesdefmeur}meniﬁeﬁ)rexpect ed product precipitates and

|sf|Iteredfoff k 3?8’ point, : 193-198C Sten D : S,
5- Di oxi do- 2" §Vhé%t‘ » SPHaRally, ageprding tPi the, patgreopbthe| grown Rj 1le4¢esggd to obtain, the

benzot hi adini#igen &idh iy o%ed%H)i) 9 Mfefd dropw se,to a
suspensi on cor%?al ni né ¢ %%kpé{ogﬁcmoglﬁgﬁﬁggg Hgatﬁ’g’m%/%’ tl%‘taep
in 350 m &%onrg %P,dﬁﬁﬁ@?%m armnnoandmeﬂfomnnuLaGUQPunder ni trogen. The

t enpeyrat ur one h and th he whole returns to

anbi e&f te%llgfr:ezla ure %n%‘ggtg as{hinfq're?f %?}Pﬁr‘] ﬁi 8@‘1‘1%& 81oyB| 9Ty (ErE)cueloalkph

m xture 25graupand Paepresdits a kaGinglgrélp, Wat er are added and the biphasic
system for gﬁpfésgﬁqtl rred vigor ousl y. "The suspension so fornmed is filtered.

The white rslepeection wh eatiregentatom, the compound of formula (XIX'a) :
R’y sQ,
® ) NH (XIX'a),
R/ R';
o)

wherein R'[, R, and R'5 are as defined hereinbefore,

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

wherein R'; and R', have the same meaning and R; is as defined for formula D,
is :



-15 water, wth ether, and dried, yielding the expected product.

Mel ting~polnt : 237-242C Sten E : 7 Pf:enoxy-2.3,3as4-tetrahydro-1H
pyrrolo/2,1-clL, 2,4! benzothiadi azine S.S-di oxide s A suspension contai ning
0.832 nmol of the conpound obtained in the above Step, 1.66 mmol of

phenyl boronic acid, 1.25 mmol of copper_qggtate, 2.5 mol of pyridine and

| 00 ng of nolecular sieve is stirred for hours in 20 m of nethyl ene
chloride ( 2) .. After the addition of, 20 m of CH2C 2, the suspension is
filtered. gfé—ﬁgﬂ%%‘i%"rd: icaw?mc redetion|tq yigiddhe corapoung of fermua g¥Xit i ed on a
silica colum, using as eluantra nethylgne 1 o chloride/ethyl acetate
(95/5) mxture, and yields the e 4 gzoduct. Mel tin~point : 239-243C

El emental microanal ysis C% H% N% Hal cuNEk ed 60XX), 5.10 8.85 10.13 ~ s
found 60. 67 5. 06 8. 65 10. 22
7-Phenoxy-2,3,3a,4-tetrahydro-IF§pyrroIo[2,f%c] [1, 2, 4] benzot hi adi azi ne
5,5-di oxide, a isoner 7-Phenoxy-2, 3, 3a, 4-tetrahydro-1H

pyrrol o[ 2, wheldid R2, abfilRenare abh defiheddierdntiefdredi oxi de, (3 isonmer 20 The
conmpounds of Exanples 2 and 3 are obtained by separation of the isoners of
Exanple 1 on a chiral colum, Chiralcel OC, using as eluting solvent a
1000/ 0.5 isop et i e '8 rgtion, each i,sgner is
pur i ed by cor oomreey nrurnalty i abhetl 8 o hdhlae PR AR inp R o1 WA

di chl or orret hasrewettdt/to sdeddgenatdn2 OF ) achibx bfifeappropriatéreagent,

8- Phenoxy- 2, 3, 3a, 4-t et r ahydr o- rr 2,1-c][1, 2, 4] benzot hi adi azi ne

5, 5- di oxi de THYE 8&9@P§Wﬂkﬂé€%§ﬁﬁ ' Exanpl e was obt ai ned according to
t procedure described in Exgmple 1 ugjng the appropriate starting
material. 5 Melting point : |84 8%C EP¥uental mcroanal ysis C % H% N% S%

H4 5 0&x%69 10.09 1 o The
-btainegcggéording to the

conpounds of the foll ow ng Exa
procedure described in Exanpl R’ Rypropriate boronic acids in
Step E. 4-[(5,5-D oxido-2,3,3a,4-tetragydro-1H pyrrol o[ 2, 1-c]

[ 1, 2, 4] benzot hi adi azi n-7-yl ) oxy] benzoni #rile Melting point : 242-24SC 15

Hl emental i CoRnml kS hilq G AEH RbE feR el W pientd Fn2R o2 attin,
3-[(5, 5-Di oxi do- 2, 3, 3a, 4-t et rahydr o- 1H pyrrol o[ 2, 1-c]

[ 1, 2, 4] benzot hi adi azi n-7-yl ) oxy] benzonitrile Meltingpoint : 227-230C
El enental i Ifcled; o hscaeHeR OF an cugangmagngsim ¢ompoamd R's MgBr wherein R’

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

to yield the compound of formula (XIXb) :

. R SO,
AN
NH (XIXD),
R'J R,
Rl
4 OH
wherein R'(, R'; and R'y are as defined hereinbefore,
which compound of formula (XIXb) :
15 - Is either subjected to catalytic reduction to yield the compound of formula (XXII) :
R’y SO,
N
NH (XXI) ,
RY R,



HONYSY6. 4312. 31 9. 394. SO011 . 799.12 - 17
7- (4- Met hyl phenoxy) - 2, 3, 3a, 4-tetrahydro- 1H pyrrol o[ 2, 1- ]
[1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de Meltin~point : 222-226C El enent al
m croanal ysis 5 C% cal cul ated 61.80 found 61. 77 HW\NU/&EY. 498. 489.
70S. 548. 299. 38 7- ( 3- Met hyl phenoxy) - 2, 3, ?161,24- tetrahydro-1H pyrrol o[ 2, 1-c]
[1, 2, 4] benzot hi adi azi ne 5,5-dioxide |0 Mel'ting point : |190-19SC El enent al
m croanal ysj N%, S%eal,cul at ed_.6l .80S. 49 8.48 9. 70f ound 62. 16S. SS 8. 22
9. S6 ~s 23@%@5{%ﬁfo@(@%b%fﬁ%—e@}@,@éﬁlabﬁ@@r ahydr o- 1H
pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi ne 5,5-dioxide Meltin point : 188-191 C
El emental m croanal ysis C¥cal cul ated 58.94 found 59. | |
gi%(\pg@;//g ﬁ48. ogg.thz—d%dm. o Zﬁ?mfmr?ggvmﬁo a halogen atom by the action of an
- (3- oxXyp - a, 4-tetrahydro-
pyrrol o(2, 1- c?ﬁ?@i‘f g""é‘ %’gtt hi adi azi ne 5, 5-di oxi de Meltingpoint : 1 S2-1 SSC
-18 El enent ab yiuldtheanmpotid sPobiupiX&aigul ated S8.94 5.24 8.09 9.26 found
59.06 5.37 7.75 9.12 5 F. XA

7- (3- Met hoxyphenoxy) - 2, 3, 3a, 4RY g§0- 1H pyrrol o[ 2, 1- ]

rﬁfﬂer (XXTII),

pyrrol o[ 2,1-c][1, 2, 4] benzot hi a3 g oxi de, [3 isoner The conpounds
of Exanples 11 and 12 were obfa? neg. separation of the conpound of 1 o
Exanmplg 10 on a chiral colum under 4he Bgme conditions as those descri bed

f oL Exanpl eereifRY, B, add k%'%ﬁ@@%@ﬂ@r%f%%@%%%@gs ﬁe-ptré:‘éterrxtzgrzpig{oogérzxL I;tom,

p olo[2,1-c][1, 2, 4T benzot hi adi azi he

the group R') and the group R'5, when it represents a linear or branched (C;-Cq)alkoxy

group, of which compounds of formulae (XX) to (XXIII) are converted to hydroxy groups
to yield the compound of formula (XXIV):

HO sQ,
NH (XX1V) ,
R2
R
R 3
10 * Ry

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

which compound of formula (XX1V)

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

R] B (OH)Z (XIV),
15 wherein R, is as defined for formula (D,

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

R,0 0,
NH
_CH (I/b)
R/ c. N

R/ R, B
wherein Ry, R,, Rs, Ry, Rs are as defined for formula (I),

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

20 respect of the substituents of the group R;,



15 Melting point : |75-176C El emental m croanal ysis C% cal cul ated 58. 94
found 58. 91 20 25 HVWO\NY&Y%. 248. 099. 265.347.939. 26
7-(3-Trifluoronet hyl phenoxy) -2, 3, 3a, 4-t et rahydr o- 1H

pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de Meltin~point : 195-197C
El emental m croanal ysis C% cal cul ated 53.¢32 found 53. 3l

H/NYGEYB. 937. 298. 344. 057. 208. 22 - 19 The conpounds of Exanples 14a and 14b
are obtained by separation of the enantioners of Exanple 14 on a chiral
columm, Chiralcel OC, under the same conditions as those described for

Exanpl es 2 igrprified EXAMRskar} Agccording to a conventional purification technique, is optionally
7-(3-Trifluoronethyl phenoxy) -2, 3, 3a, 4-t et rahydro- 14 pyrrol 05
[2, 1- c] [ 1, ZcR}BieHZ Bt theliisomers &cardingot de corventonar sephrtiont ethniicr andal C%

0 AR o BT D) SRR R

pyrrolo[2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de, (3 isoner Elenental
m croanal ysi,s C% H% N% S% 15 cal cul ated 53.12 3.93 7.29 8.34 found 53.24
4.19 7.28 glheinpspisgpiextends alsyiq pharpageyfieal sosppsitions @anprising asaieive metddient

pyrrol o[ 2, 1 , A BsaRs hadiazine S5-dioxide Meltin int : 20|-204C
20 E e?rentgﬁ g%méé%%ingfym S %P?g)l—g'/gtﬁpfér%o/g rig}oéglag? ré)g%gti 1%“&%?@99’3? e3Cplegis.
fand 53. (53412111]?]&@ thb.[ﬁﬁiﬁlﬁla&(ﬂltical- Eﬁ}nposlﬁi@d?k;’Pthoikﬁng' tﬁ éhe invention tlhf:r[e2 may ]th 5
7-[3,5-Di (trifluoronet noxy] - 2, 3, 3a, 4-tetrahydro- 1Hpyrrol o[ 2, 1-c] [ 1,

, 4] benzot hi‘ﬁ‘Eﬂ%??Fé.én%? gﬁ"%ﬁdﬁoﬁl“’%‘iiﬁﬁﬂsﬁﬂable Jon Ootahoparentiab fiafgygnous or

m cr oanal ySjubcitaffe¥u§I”oNRaSI0 & : . 1 : f 4

3@y 6.10 7.07 1 %Ogy’m orophe%%@%n%?‘g, gdg%eﬁg-gtogté'gﬁe%’r ?)Elqllﬁ%al U, el
pyTrol of 2, xapyyles, zengasnsupphsitadicszéremng ofntohientsj dermhbd gbls) injeetablpiepirations,

194- ls%ﬁ CH &%%lglsusrgeﬁsrigx%?gtlcxsf! S

The dosage used can be adapted according to the nature and the severity of the disorder,
the administration route and the age and weight of the patient. The dosage ranges from 1 to

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

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

‘ procedures.

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

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

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

20 benzothiadiazine 5,5-dioxide

Step A : N-[Z-(Aminosulghonzll-4-methoxmhenzll-4-chlorobutanamide

144 mmol of triethylamine and then, dropwise, a solution containing 135 mmol of

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



C% cal cul ated 54.78 found S4.92 15 20

HYNYGSYCI 4. 31 7. 999. 1410. 114. 367.919.1510.95 FXAMP . t. 18 :

7- ( 3- Et hoxyphenoxy) - 2, 3, 3a, 4-t et rahydro- 1H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi adi
azine 5,5-dioxide Melting point : 150C El emental mcroanalysis C%

cal cul ated 59.98 found 60.11 H%\NY&SY5. 597. 2178. 905. 647. S68. 6] EXAVPLE 19 :
7-(3-Trifl uoronmet hoxyphenoxy) -2, 3, 3a, 4- rdf rahydro- 1H

pyrrolo[2,1-c](1, 2, 4] benzot hi adi azi ne 5, 5-di oxide Meltingpoint : [75C -21
El ement al o8RG 1304 mmed, ol renim unsthenyhertsnssulpiwngmid® m GO0 #l0of fbiFnd
51.10 3.82 k¢ 8. = i . . .

S 1 Napht e osuingaerinel ot ambient femperpjure, the THF is gvapprated off and the residue

[ 1, 2, 4] benz®tdkendipan iwaterSF6Halvingiesteradiiint with- pthiyhacetat® 2Re 378%qicBhiRrsE it whshed

m cr oanal ysi a CO/%I—}%{&I\% S% 1.0 calculated 65.56 4. 95 7.64 8. 75 found 65. 29
5.11 7.37 §rgned A eyApralion Jje expseied produghis ghiined in fheform of ay oil1- ¢

[1, 2, 4] benzot hi adi azi ne 5, 5-di oxi de Meltingyoint : 234-236C 15 El enent al

m croanal sis C% H% N% S% cal cul ated 65.56 4.95 7.64 8.75 found 65. 3l 4.95
7.44 8566 EXAMSIeprB(:3- BehPioxox¥-pretirooys) 3-di dvetala)f LY
[2,1-c][1, 2, 4] benzot hi 2}91 azi ne 5,5-dioxide Melting point : 179-182C
El enental m croanal ysi £N% S% cal cul ated 65.38 5.25 6.63 7.59 25
found 65.55 5.24 6.52 7.25 -22

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

[ 1, 2, 4] benZdenrradnc Abtained, in theydlbstyendiep Thetimsp evemighp rad dudtierit sempéraiune th

starting fr i bed in,EX | e here.l.s a d.t hat ,
2@ i ssoruron PAReHR g S ARSI ey e B BT of gl
sorut i on ofacétatecamdt stirling Wigheowslyl, thd ekpected? prbductAwihich fn%t:lgﬁtﬂieﬁl,gistﬂtéi‘é@ioﬁ“”t
tenperature, and stirring overnight, the mxture is cooled in an ice bath.
Fol | oWl ng tee %Rfi’i‘{rleén of water, extraction with CHZClz, drying and
evaporation, the expected product is obtained after filtering off the
residue and taking up in ether and filtering.

Step C:  5,5-Dioxido- 7-methoxz-2,3,3a,4-tetrahgdro-lH-gzrroIo[Z,I-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
15 overnight at ambient temperature, the reaction mixture is cooled and then 150 ml of an iced
solution of IN hydrochloric acid are added to the above mixture. The expected product
precipitates and is filtered off.
‘ Melting point : 193-198°C

Step D : __35,5-Dioxido-2.3,3a,4-tetrah vdro-1H-pyrrolof2,1-c][1.2,4]-
20 benzothiadiazin-7-ol

79.3 mmol of boron tribromide are added dropwise to a suspension containing 26.7 mmol
of the product obtained in the above Step in 350 ml of dichloromethane maintained at
-60°C under nitrogen. The temperature is maintained for one hour and then the whole
returns to ambient temperature and is stirred overnight. After cooling the reaction mixture
25 in an ice bath, 100 ml of water are added and the biphasic system formed is stirred

vigorously. The suspension so formed is filtered. The white solid obtained is washed with



Melting point : 175-1 78C to El enental mcroanal ysis C% H% N% S% cal cul at ed
57.82 4.85 8.43 9.65 found 57.66 4.83 8.18 9.63

3-[(S, 5-Di oxi do- 2, 3, 3a, 4-t et rahydro- 1H pyrrol o[ 2, 1-c]

[ 1, 2, 4] benzot hi adi azi n-7-yl ) oxy] phenol 15 The expected product is obtained
by hydrogenati on under atnospheric pr essure at anbient tenperature, for 5
hours, of 100 ng of the product of Exarrpl'e1 22 in the presence of 20 ng of
palladium Cin 20, m of ethanol and 10 ~1 of concentrated hydrochloric

aci d. Fol | oWHer- Mithether; and dad, wigldingrthe pxpectedigodussi due is taken up in

et her and yiglgs expe product after filtration. 20 25 Melting point
: 205-208C EW%PQ@mégfggna vsis C% cal cul ated 57.82 found 57. 80 HYNYSY%L.
858. 439. 654.898. 279. 3l - 23

{3-](5, 5-Di oxi dg )
[1, 2, 4] benzot hi &4 AT i =Liled: Lo f it :

| 70-172CEl emental m crogp 4 %._ al cul ated 60.325.06 7.82

8. 9Sf ound 60. 525.24 7. 7I%%@&MWi oxi do- 2, 3, 3a, 4-tetrahydro-1H
pyrrol o[ 2,1-c] [1, 2, 4]-benzot hi adi azi n-7-yl ) oxy] benzoate to

Mel ti int; 223-227C Fl Nt 1 apal.ysis C% H% N% $S% cal cul ated 57. 74
s 55 b b aonatah o R SRR AL ol AR 3 2hs Y
3-[ (5, 5- Di 0Xi.66om#ioB oBphdyl Rl 6rabYEid01 25 niblr & @bRerlacklate, 2.5 mmol of pyridi
[1, 2, 4] benzot hi adi azig-é?h-yyll) oxy) benzoi ¢ aci d 300 g of Che produlyigpe and
Exanpl e 26 dP8mgehaaleedlar picse s stivfed for Naows im0 enl oftthethylene abloridé (CB,Cle)

one hour an il £ I i th rochloric acgid, ¢ expect ed progduct
@bt ai nod 1 S PR B ot el W il 8 et Ao soagton'of the
i CT oanal ysifiitrdgp khe Nesi&e a8l suHfiidednS58. Gfic# blunin,  Gsifie 9% Teding ?gngtﬁ Bnb8
7.70 8.84 -24 4- Met hyl - 7- phenoxy- 3, 4- di hydro-2H 1, 2, % benzot hi adi az?,ne
1, 1- di Yki de cBoside/athyl acefate (9¢S)-mpiture 2and yirldy be expastedprodudt, | - di oxi de There

is stirred fp0 i-ght 5 af a suspension of 3.0 g of
2- am no- 5- nﬁr%%%%%‘ﬁgezngéﬁggl phonami de in the presence of 1.31 g of
f or mam di ne Blamhrmhhiordostelyeind 2. 27 m of triethylamne in 50 m of toluene.
The toluene is evaporated off in vacug. The Lesi due is taken up in water
and the precipitate is fift%8redfos. N% S%

calculated 60.74  5.10 8.85 10.13

15 Sfound 60.67 506 865 10.22

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

benzothiadiazine 5,5-dioxide, o isomer

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

benzothiadiazine 5,5-dioxide, B isomer

20 The compounds of Examples 2 and 3 are obtained by separation of the isomers of
Example I on a chiral column, Chiralcel OC®, using as eluting solvent a 1000/0.5
isopropanol/diethylamine mixture. After separation, each isomer is purified by chromato-

graphy on a silica column using as eluant a dichloromethane/ethyl acetate (20/1 0) mixture.



Melting point : 253-257C Sten B : 7 Methoxy-4-nethyl 4H

|, 2. 4- benzat hi adi azine |,|-dioxide 10 2.88 g of the product obtained in the
above Step are added portion by portion to a suspension of 9 m of DW
containing 570 ng of 60% NaH in mneral oil. The m xture is stirred for 30
mn. until a black solution is obtained. ;229 ~1 of iodonethane are then
added dropwi se thereto. Stirring is continued for 1 h and the reaction

m xture is ipitate addi ng _water. The precipitate is filtered off
and rinsed m= %ﬁgxfw-%?’%“ém@byqr@- -Dyreglel2; hel [bRddbenzd- product .
Mel ting point : 205- 20fiadifitnds 'S-dio*\@ hoxy- 4- net hyl - 3, 4- di hydr o- 2H

‘de 1.

| . 2, 4- benzot hi adi azine |, | -di oxide g of sodium borohydride is added to
a suspension of 2.37 g of the product of the 20 above Step in 40 m of

et hanol . Thg m xture gr al becones honogeneous. After, reaction for 1 h

at ambi ent eerrﬁ%élﬁ?lbnrdgf’ ?Sﬁ% flﬂﬁ%‘mge&%m@aow (’i%ﬁn%ﬁ“? Pecordjag Hoalg procedure

neut ral i sediebyribicden Bdstnpleanusafg tlaBlablls}bpriJBQtaMHgtrﬁaté’xfiﬁpi pitate is stirred for

15 min. and the title product 1s filtered off.” Meltin point : |26-128C

-25 Step D: 4-Metltyl 3.4-dihvdro-2~1 |.2.4-benzot hi adi azi n-7 0l

|, l1-dipxid - | n tribromde are added dropwi se to a

suspengi on%@gﬂ%glgj-égggot he product obtained in the above Step in 200

m of di chlKemembhanreodmigisai ned at - 60C under nitrogen. The tenperature is

mai ntai ned for one hour and then the whole returns to 5 anbient tenperature

and is stirred overnight C %t e ool M@ th€% eaction nmixture in an ice

bath, 100 ter ar de nd bi ic systemis stirred

Vi@ ousl y.mallgﬁjeat%ﬁspensi grol'@go ?bl?ned%i%g fi P@Z‘?ed. The solid obtained is

wasned wit Homedt er, with 602¢r, Sa¥d dBicsed, yo.9ding the expected product.

Melting point : 168-172C 1 o Sten E : 4-Methvl 7

nhenoxy- 3, 4- di hydro-2H 1. 2, 4-benzotlti adiazine |.|-di oxi de The expected

produgg is t nﬁﬁﬂl Rl e e i in St E of

Exanpl e 1, Tg{éag;ati ngn?f%%t?%g&}:%vﬂggtﬁxc?m&g%cgl ee(c)}giﬁﬁg# ﬁggoggfc%et%sﬁlgppmﬁﬂuﬁ n

poi nt : 14ldesctibed IBE Erepte i tuaingrthe apmopiats baroiveatRds MY/S&GHR: al cul at ed 57. 92

4.86 9.65 11 .04 found 57.97 4.95 9.45 | 1. 36 20 The conpounds of Exanples 29

to 32 were obtained according to the procedure described for Exanple 28

usi ng appr GXAMPMLB5ar 4l b2 - -1 13, 4164 - 2H

1, 2, 4- benzot hi adi az1 neull,rﬁﬁ?gﬁiag?’%ﬁ’?itﬁg@oﬁrﬁtlﬁ]SPQ‘S"-{?L@II (&ﬂ,ﬁ}i&&:ﬂzg-
thiadiazin-7-yl)oxy]benzonitrile

Melting point : 242-245°C

15 Elemental microanalysis :
C% H% N% S%
. calculated 59.81 4,43 12.31 9.39
Jfound 59.72  4.53 11.95 961

EXAMPLE 6 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c| [1,2,4]benzo-
20 thiadiazin-7-yl)oxy|benzonitrile

Melting point : 227-230°C
Elemental microanalysis :

C% H% N% S%

calculated 5981 4.43 1231 9.39

25 JSound 5987 450 11.79 9.12




El emental m croanal sis C% H% N% S% cal cul ated 59.19 5.30 9.20 10.53 found
S9.00 5.31 9.07 10.53 5 E-MPLE 30 : 4-Propyl -7-phenoxy- 3, 4-di hydr o- 2H

1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de Meltin~point : 143-145C El enent al

m croanahysis C% H%0 N6 S% 1 o cal cul ated 60.36 5. 70 8.80 10. 07 found
60.7S 5.74 8.62 10.15 3-((4-Ethyl-1, 1-di gxi do- 3, 4-di hydr o- 2H

1, 2, 4- benzot hi adi azi n- 7yl ) oxy] benzonitril'e Meltingpoint : 143-146C 15

El emental m croanal ySI'S C% H% N% S% cal cul ated 58.34 4.59 12.76 9.74 found
58.71 4.68 |2.44 9.49 EXA~PII| F~. :

4-Et hyl - 7-( hengx i bvds q-2H henzot hi adi.azi

1, 1-di oxi de%%ﬁgoﬁexwegﬁlég@%ﬂ%’%téﬁ gﬁéhﬁg%ﬁyépgwﬁ?’l{vj g‘%ﬁ'

cal cul ated 57.475. 43 8.l38z&thichiauine5,SAibxide 40 8. 01 9. 4] -27

7- Phenoxy- 3, 4-di hydro- 2H 1, 2- benzot hi azine 1, 1-di oxide Sten A : 6

Met hoxy- 2- (2- oxopronyl ) - 1. 2- benzi sot hi azol - 3(2H) - one 1, 1-di oxi de 360 ng of
6- met hoxy- Wdltifg pyme 1222-dpdprdr o- benzo[ d] i sot hi azol - 3-one are added in small
portions to_ a suspension of 72 ng of 60% NaH in mneral oil in 1.6 m of
anhydr ous @MQ&GM%. After stirring for 30 min. at anbient
tenperature, the reactio 1 xt be S geneous and 162 ~1 of

chl or ogcetone are added {tn% etg{%rhe réactig%mn‘i xture is heated at 110C for
30 min.. |tealcnicnéd onwed t @g71809t usryot 0 ggi eny 7penperature, and then the

m xture is precipitated by addition of water. The precipitate is filtered
of f, rinsedo¥®eral time§!/vit hSvidt er 828uctP.88-filtered off and dried in
vacuo. 1 o Meltin~point : 185-191 C Sten B : 2 Acetyl-7 nethoxy-2H

h enzot hi azi n-4-of 1.1-di oxide A solution of sodium ethanolate in ethanol
i sTpr epar e EXAMBIGE 81: v 7+3-Mefhylisheabx$)o2iB Ba)d-tetraRydio-OH-pyralagl, 1 ) [11264]L uX.
The tenperature of the_ sol u}]{ﬁﬁn IS brought to 40C and 6.30 g of the product
of Step A are added t h&ewEy {37108 3,91diqxide The reaction nixture becomes 15
thicker. 5 mM 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
mi xt ut® i s Melbing peint etPO- 586 i ce bath and acidified with 3N HCL and the

yeIIowpre'lit?te.formepjs_filtered off. Melting point : 162-166C Step C
© 7 Met hox%—%’Wi. 2- benzot hi azi ne- 4, 4- et hyl enedi oxy 20
| .1-dioxide 5.35 g of the q@rodgoy objainedgpn the above Step, 200 ng of

par a-t ol uenesul phonic acid and 5.6 m of ethylene glycol are stirred at
reflux in 2eluigtedof benz6h80i n5.d9r oubd8bot2.8fed fl ask on which a Dean- Stark

apparatus i unted. Affer refluuxin or h, the benzene is evaporated
off in vacaao{nml)'he resi duéiilg d%‘ggol v@géi n eg‘ﬁyl acetate and the organic

phase is

15 EXAMPLE 9 : 7-(4-Methoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo [2,1-¢][1,2,4]-
. benzothiadiazine 5,5-dioxide

Melting point : 188-191°C

Elemental microanalysis :

C% H% N% S %
20 calculated 58.94 524 8.09 9.26
found 59.11 535 7.90 9.43

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

benzothiadiazine 5,5-dioxide

Melting point : 152-155°C



25 washed with water and then with saturated NaCl. Drying, filtration and
evaporation are - 28 carried out and an oil is obtained which is
crystallised froman ethyl ether/isopropyl ether m xture. Melting~oint
100-110C Stea D : 7 Methoxy-2. 3-di hydro-4H 1. 2- benzot hi azi n- 4- one

| ,I-dioxide 5 A solution of 2.63 g of th_qu_roduct of the above Step in a

m xture of 50 m of nethanol and 50 m of 3N HCO is stirred at reflux for
15 min.. Th ) met hanol is evaporated off in vacua and the aqueous phase is
extracted vﬁﬁ%ﬁ—r%ﬁ%ﬁéﬁgani c phase is dried and treated with ani nal

bl ack. Followi ng filtration; andyeyapoyasi or,othe residue is taken up in

i sopropyl ether and the solid is filtered off. 10 Meltin~point : 124-127C
Sten E : 7 a@auieed - 3~4- didutr o-2H 1. 3-Menzétdsi azine |, | -dioxide 1.77 g of

t he product, of ,t he above St in, 40 f acetic acid is hydrogenated under
5 bar at 7 ’f‘{l t he preseﬁc@poffjﬁ 75%{5& %doPd/ C. The mxture is allowed
to return to anbient tenperature and the catalyst is filtered off. The
filtrate is_evaporated to dryness and the 15 residue is chromat ographed on
silica’ usi%éﬁ&&ﬂrr&@ylmﬂeownhgmxya-ﬂel,sm-tacaitwe-u#pymmm,leé]mnul- to
yield the expected proquct., M].ti.n int .. 144-145C Step F : 3,4-D ~dro-2H
1, 2- benzot hi azi n-7 O q’,ef‘?%tihfﬁdl%“gg’glﬁﬂpd&f“ BOMEEK) sol ution of BBr3 in

nmet hyl ene chl ori de are added dropwi se to a solution of 20 1 g of the
product of the above Step in 45 m of nethylene chloride cooled to -35C.
The mi xt ur EXAMBLE R4 T+@-Methoxyphenaybi2dda,4-tatprdrysliron1dl-pprtodo2dtd] [I;1,4)9 f or
3 h at anbient tenperature,.the reactign mxture is poured into water at 5C
afiextraction is carritbtgﬂz%tma zc"‘ueg'%ﬁi})?x'g]‘éﬁ%'é?@?rThe organi ¢ phases are
coltni ned, washed with saturated NaCl, dried, filtered and evaporated. A
solid is obtained which is taken up in a small anount of -29 isopropyl

et her. The Thetqomperadiuet Exampsled 1 bardl 12fWere bblatried dhyaieparation 38tHe 706G poued ofS
7 Phenoxy- - di -2 , 2 benzot hi.azi ne |, | .-.di oxi de Starting fromthe
corrpOtll]dr)ld d?gépgz)egi@j{;%atc E{églé:%{%n%?  the gme B@‘&‘P’éﬁjaspt?%%ﬁﬂ‘lsc‘i?@dofﬁf Exaiaples
accordi ng Randise procedure described in Step E of Exanple 1.

EXAMPLE 13: 7-(2-Methoxyphenoxy)—2,3,3a,4-tetrahydro-lH-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

15 Melting point : 175-176°C

Elemental microanalysis :

‘ C% H% N% S %
calculated 58.94 524 8.09 9.26
Jfound 5891 5.34 7.93 9.26

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

Melting point : 195-197°C
Elemental microanalysis :
C% H% N% S%
25 calculated 53.12 393 7.29 834
Sfound 5331 4.05 7.20 822




Meltin oint : 129-132C to Elenental mcroanal ysis C% cal cul ated 61 .07 found
61. 40 HWONUES%. 765. 0911. 654. 855.111 L 40 The conpounds of Exanples 34 to
38 were obtained according to the procedure described in Exanple |, using
the appropriate aryl boronic acid in Step E. EXAMPLE 34 :

7- (3- Met hyl sul phanyl phenoxy) - 2, 3, 3a, 4-t etjigahydr o- 1H

pyrrolo[2,1-c][1, 2, 4] benzot hi adi azi ne 5, g—di oxide 15 20 Melting point :
160C El enrental m croanal aysis C% cal cul ated 56. 33 found 56. 33 HV\NU/&SY%. 017.
731 7. 694. 937. 771 7. 83 EXAWPLE 35 :

7- (3- Et hyl phignevhypouddsSoBBx4npled [ r i ' i
pyrrolo[2,1-c][1, 2, 4] benzot hri; adi‘ga;%fﬁe?q‘g,]ag% %li)tm)?ie%gy R/%platraimr?élpogiﬂrlﬁ en:an}l(é)fg?rlszﬁc
-30 El ement&xanple ridapmlanehizl cudume, NOhisdse 4DC U, aunsldr 6iR: $amé& cobdigonBag (ke

found 62. 69 X(ﬁg/PLE 36 :
7-(3-1sopr o%egf%%gﬁfgig ar%;%?%gn “tetrahydro-1H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi

adi azine 5,5-dioxide Melting point : 171-172C El enental m croanal ysis C% H%
N% S% 1o calcul ated 63.66 6.19 7.8/ 8.95 found 63.63 6.18 7.77 8.69 EXAMPLE
37 : 7-(3- Wy)7-(23,-§,rl§lapnomeﬁbym5¢ama)m,ég/,ﬂrtwe{m,imrbql-pyrrolo-

[1, 2, 4l benzot hi adi azi ne (5,56 pxide Mel tin~poLpt... .20l C 15 El ement al
L2,k ysis C% Hob N% gt A e A RBOE B aioniC: Bemes o S Tey o6 4. 5
8.15 9. 63 Exanple 38 : 7-(3-Bronmophenoxy)-2, 3, 3a, 4-tetrahydro- 1H
pyrrol o[ 2, 1 4] 20 benzot hi adi azi ne 5, 5-di oxi de Mel ti ngpoi nt :
193-195C EIEMQ"L b B C% H% NY% S% Br % cal cul at ed 48.62 3.82 7.09
8.11 20.21 25 found 48.95 3.82 9. 03y84! 3 204,02 594

calculated 53.12 393 7.29 834

Sfound 53.05 429 721 808

10 EXAMPLE 14b : 7-(3-Trifluoromethylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo-

[2,1-¢][1,2,4]benzothiadiazine 5,5-dioxide, B isomer

Elemental microanalysis :

C% H% N% S%

15 calculated 33.12 3.93 7.29 834
Sfound 33.24 4.19 7.28 812
. EXAMPLE 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

20 Elemental microanalysis :
C% H% N% S %
calculated 53.18 4.18 11.63 887

Sfound 53353 423 1136 880



-31 5 10 15 20 25 EXAMPLE 39 : 3-[(5, 5-Di oxi do- 2, 3, 3a, 4-tetrahydro-1H
pyrrolo[2,1-c] [1, 2, 4] benzot hi adi azi n-7-yl ) oxy] benzam de A solution of 0.71
nmol of oxalyl chloride diluted with 1 m of CHzCl 2 is added dropwi se to a
suspension of 5 mM of CHzClz and 10 ~1 of DMF containing 0.46 mml of the
acid obtained in Exanple 27. The whol e i_?os_ti rred for 1 h 30 at anbient
tenperature and evaporated to dryness. I parallel, a solution of 5 m of
CH2Cl12 is s rated with amonia, and then the acid chloride obtained above
di ssol ved im&&ﬁ&&%nl@r%ewﬁhwmg@whéﬁm-mmwﬂre-tliH-ri ng for
2h at anbi ent tenperat x tg ] re | M uted with CHZC12 and
the organic phase is wéghé%ﬁ’fﬁﬁl gﬂg’gé‘dégé]]()zﬁm%géllﬁz'f §£'Ih,°x ter and saturated
NaCl . After drying (MyS04) and renoval of the solvent by evaporation, the

residue is jturated, i, xture of isopropyl ether and ethyl ether. The
white soli d@@&gﬂ%réh}]gaﬁa o yield the expected product. Meltin~point :
139- 142C El gepphal mmrg&@@gl ysis C%cal cul ated 56. 8l found 56. 39

HOANYESY4. 7711 . 698. . . 228. 65 EXAMPLE 40 :

3-[ (5, 6-Di oxi do- 2, 3, 3a, 4-G & r aly &t o- Mapyr S8k o( 2, 1-c]

[1, 2, 4] benz radiazi n- 7- vl )oxyl ; N, N di met byl benzam de This conpound is
obt ai ned accgat(i)gryé‘?tg% to thé’}?p)ﬂgt (:]c%\I oﬁflgxang'log 39, replacing the amoni a

wi th di met hghmdri ne in the7pesgnee ofs mpyri digne. Mel ting point : 199-202C
El emental m croanal ysis C% cal cul ated 58.9 found 58. 97

HYNYGY6. 461 0. 858. 285. 541 0. 667.86 - 32 EXAMPLE 41

gy DA R s it
(0]

ined according to thefzathRidisdhe S5-dicdd®l € 39, replacing the ammoni a
with nmethylamne in the presence of pyridine. 5 Melting point : |30-135C

El enental m croanal ysis CWcal cul ated 57.88 found 58. 08 0 15 20

HANYSY6. _13%,;-5%25,%_. #5).99Hp8. 26 EXAVPLE 42 :
0- 2,

3- (5, 5-Di oxi , 34, 4-tetrahydro- 1H

pyrrol o[ 2, WElehéritaDnikkdvembsishi azi n- 7-yl ) oxy] ani | i ne The product of Exanple
15 (2.19 nmmol ) is dissol \é%q ing m xtur e of0100 moof ethyl acetate and 50
m of ethanol; 100 ng of é%p Yoadi imbon-¢ & borCh¥e added and

hydr ogenat i@, At MOSpPhgLig puegsure gys canyi ed for 1 h. The catal yst
is filtered off, the filtrated is evg'ggrat%égto Iddr')y}ness and the residue is

preci pi t at gerid om et her P4.9i eHd6t he7@tpeco.éf priagest after filtration.
Mel ti ngpoint : 221 -226C El enental m croanal ysis
15 EXAMPLE 18: 7-(3-Ethoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1—c][1,2,4]-
benzothiadiazine §,5-dioxide

4

Melting point : 150°C
Elemental microanalysis :
C% H% N% S%
20 calculated 5998 559 777 890
Sfound 60.11 5.64 7.56 861

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

Melting point : 175°C



C% cal cul ated S7.99 found 57.90 HW®\NY&YG. 1712. 689. 685.2812. 449. 59 EXAMPLE
43 : N[3-[(5,5-D oxido-2, 3, 3a, 4-tetrahydro-1H pyrrol o[ 2, 1- ]

[ 1, 2, 4] benzot hi adi azi n- 7-yl ) oxy] phenyl } - N- (et hyl sul phonyl ) net hanez5

sul phonam de 0.90 mmol of triethylamne , a spatula tip of DVAP and then,
dropwi se, 0.90 mmol of nethanesulphonlc gﬁhydrlde diluted with 8 m of

CHzCl12, are added to a sol ution of 0.45 mmol of am ne of Exanple 42
in 30 il of,.CH2 122 After one night at arrbl ent tenperature, the reaction
mxunels%%ég4%@%@LsmumuwI%G) dried (MgS04). Purification of
the 2 products fornmed is €griegg yfchrgnatography on silica, eluting

wth a CHzZC12 100% - ~ CHZC12/I\/e 95 5 gra i‘ént. The first product el uted
cor r espondsaiaylated di net ByIul ghtshy| &tosd t 8tl7e product. The second,

nono- net hyl uI honyl at ed o] corresponds to the product descrlbed in
the follo n (Exarrpl e. 5§dr5pNEIL§nq%ng 6§3nt 8.1914- 21 5C El enent al

m croanal ysis C% cal cul ated 44. 34 found 44. 72 HW\NY&%. 348. 6219.
734.558.5519. 84 EXAMPLE 44 : N-[3-(S, 5-Di oxido-2, 3, 3a, 4-tetrahydro-1H
pyrridd[ 2, EXAMPLE 201 Be(uizmhphtaxlouy)n,9;3)aguge1mguy¢.]lmpmammmp(q de As
indicated in the abovebgﬁéﬂglﬁ ﬁd@ roduct corresponds to the second
product isolated by chr %1 e condi tions nentioned. 15 Me_
lting point : 11 7-120C El enent aI m croanal ysis C% H% N% S% cal cul at ed
49.86 4. 6 D.26 | S 66 found S0.13 4.77 10.06 15.34 20 EXAMPLE 45 :
N-{3-[ (5, 5§¥§¥ﬂ§@ELQ 3&9%Ct et r ahydr o- 1H

pyrrol o[ 2, igididar %}10%9 9 {hiadi azi n-7-yl) oxy] phenyl } et hanesul phonam de

T conmpound IS O ccording to the procedure of Exanple 43, using
the 25 appropriate chlordsulphﬁn%I Megtingepoint © 169C -34 El enmrent al
m cro alysgfwé%) N%)S%) alculated 51. 05 5. DD 9.92 15.14 found 50.9
4.97 1&¢ EXAMPLE IQ-"{ 3-7.6%, 5-8¥dxi do- 2, 3, 3a, 4- t et r ahydr o- 1H
pyrrol o[ 2, Yol 1, 2, 4] beng_e'tzbl ag!ilezi n, }7yl )é);&/] phenyl } pr opane- 2- sul phonam de

EXAMPLE 21 : 7-(2-Naphthyloxy)-2,3,3a,4-tetrahydro-lH-pyrrolo[2,l-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Melting point : 234-236°C

15 Elemental microanalysis :
C% H% N% S%
. calculated 65.56 4.95 7.64 875
Sfound 65.31 4.95 744 866

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

Melting point : 179-182°C
Elemental microanalysis :

C% H% N% S%

calculated 6538 525 6.63 7.59

25 SJound 6555 524 652 7.25




Thi s conpound i s obtained according to the procedure of Exanple 43, using
the appropriate chl orosul phonyl. Melting point : 179C |0 El enent al

m croanal ysis C% cal cul ated S2. 16 found 51.88 is 20 HWNYGSY. 309. 6014.
665. 339.8714. 71 EXAMPLE 47 : N f 3-[(5, 5-Di oxi do-2, 3, 3a, 4-tetrahydro-1H
pyrrolo [2,1-c] [1,2,4]benzothi adi azi n-7- §I ) oxy] phenyl } benzenesul phonam de
Thi s conmpound i s obtained according to the procedure of Exanple 43, using

t he appropé&méréosu&ghony Mel ti ne p0| nt : 142-145C El enment al
ni cr oanal Scioxidlerds33adts by sl rysrdelsl-elit2els. 601 3. 67

-35 5 10 15 i 20 25 BEXAR oxi do- 2, 3, 3a, 4-t et rahydro- 1H
pyrrolo[2,1-c][1, 2, 4] benz%)("t':tﬁ ?zzim rflj;{xsg/'ﬁﬁ oxy| phenyl }acet am de Thi s

conmpound i s obt ai ned accor di ng to the procedure of Exanple 43, using acetic

ol bul at od % Gpeael Frifuchi” BiaGed staSAoS U, (PN SR AR AR
3-[ (5, 5- Di Optieftors AddeBRy thadt Sfté@d)é’s‘éﬁ@roﬁ"h Rkt a@érﬁ[c%loéld%]and Fg:oolmg in an ice bath, a

[1 2, 4] benzot hi adi azi n- 7- yI ) oxy] benzenesul phonam
3- ~( 5,5 Di orlution®fdogw Hibremidat{ydh dn ﬂHz@}'zr Wﬂenfﬂumﬂtg]telanﬂmdn]t temperature and

benzot hi ad| rn 1 benzenesu n chl sol u of 2 m of

gl aci al ace nga%Y%méﬁf(X%e HxUrcoPs Wg[]g 1}§|a§ lg%r?’ﬁtlrha? 8@0 Hh 3N 9 Bt§Tng
with S02 g&&trﬁ@tfonlﬁltm CH,Cl}, ndripiigadrdeévapdtatioh; ﬁ‘le Sé%lple'étbd) 'pr&fucfL 1556btgfﬁ% a@fr the
am ne of Exanple 42 is prepared in a mxture of 1. of glacial acetic

acid and kalteﬁpgéfftbpfﬁééiﬁl?rﬁa@éﬂlmp ingthesand ﬁberlttg‘ 1. 7 mmol of sodi um

nitrite dissolved beforehand in 1 mM of water is added dropw se to that
tion, and the reaction mxture is stirred for 30 mn. at 5C. 0.6 nmol

of TCuC12. 2H2dting peiddell73-p78°0e sol ution which has been saturated with S02

and the suspensi on obtained is cooled to 5C. The di azoni um sol uti on
prepar“ed aMﬂM’ d pwise to the latter. The mixture is stirred for
1 h at 5C and then for 1Cr|o/30 \Mule @Id/ovmgg/to return to anbi ent

tenperature. The reaction mxture is poured onto ice and the precipitate is
filtered ofchicafuded i nsed WBE wai8sr. &iBer @6yi ng, the expected product is

obtalnedlr}trgieformof gbelgeggom818 9.63

EXAMPLE 24 : 3-[(§,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][1,2,4]-
15 benzothiadiazin-7-yl)oxy]phenol

The expected product is obtained by hydrogenation under 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 filtration and evaporation, the residue is taken up in ether and yields the expected product

after filtration.

Melting point : 205-208°C
Elemental microanalysis :
C% H% N% S%
25 calculated 37.82 485 843 965
Sfound 37.80 489 827 9.31




-36 Step B : 3-~(S, 5-Di oxi do-2, 3, 3a, 4-tetrahydro-1H pyrrol 0~2,1-cJ~1, 2, 4]
benzot hi adi azi n-7 yl ) oxyJbenzenesul phonam de 0.48 mmol of the product of
the above Step Ain a mxture of 10 ml of 28% ammoni um hydroxide, 2 m of
water and 1 ml of acetone is stirred overnight at anbient tenperature. A5
slow transition to solution is observed #nd, after one night, a turbid
orange solution is obtained. The solution is poured into 1 N HCO cool ed

bef or ehand i i b The resulting suspension is stirred for 10 mn.
and the ch' f%ﬁﬁééﬁlf’éf‘gbfé’;?aﬂ‘ﬁefrﬁgt’ﬂ%.IHFRW'FﬂOPaI'icﬂﬂhzia‘g-carri ed

out by chromatography pensditlihdfzinst- fé /acetone mixture as
eluant. to Meltingpoint : 197-200C Eﬁg%ﬁt a@ﬁ%ﬁal C% H% N% S%
calcul ated 48.6 4.33 10.63 16.22 found 48.81 4.49 10.23 16.27 15 EXAMPLE 50

o 3-[(5, 5- B oxi do-2, 3,.3a,-At.et rahydro-1H pyrrol o[ 2, 1-c]

[1, 2, 4] benzﬁﬁh’%’—gzi%@?’-él é'oxy] - N- propyl benzenesul phonam de Thi s conpound

i s obt ai nedldment afithognalpéis t he product of Step A of Exanple 49 with the
appropriate amne. Meltin~point : 86-91 C 20 El enmental mcroanal ysis C% H%
N S%’cal cul ated 52.16 5C30 9.8(%14.%666 f o S2.96 5.30 9.33 14. 41 EXAMPLE
51 : 3 -[( s1,9xi do- 2, ,dsphetr r o- pyrrolo[2,1-c] [1,2,4]2s
benzot hi ad?‘g%l%}-e -yl )oxyfo-'ﬁ?i s%%&opyl']%enzen sul phonam de This conpound is
obt ai ned bfpunéacti on of &h&2 prhduct Hf; St gw/A of Exanple 49 with the -37
appropriate amne. Meltin~point : 151-155C El enental mcroanal ysis C% H% N%
S% 5 calculated S2.16 5.30 9.60 14.66 found 52.41 5.50 9.68 14.66 EXAMPLE

52 : Dieth W oramele] rahydro-1 Lt ol o -C

[ @R, 4] be n%% %mﬁﬁ) 3%%%‘%2%"3?%2és%lﬁ%ﬁeéf“ehyﬁtrﬁ%iﬁ'ﬂy'é‘l"i‘?&é.‘leb"?ﬁ‘ﬂm of
brono conpound of ExaniénzefiffiadidginZ-yheiy|bénzdaet hyl 10 phosphite, 16.2 mmol
of triethylamne, 1.62 mol of Pd[P(Ph)3]4, is stirred overnight at 110C in
4 m of DVF under a current of nitrogen. The DMF i s evaporated off, the
resi dye iSmﬂJﬁg%o%:bQS-@tZW@ acetate, and the organic phase is washed with
a solution o OH, water, saturated NaCl. After drying and evaporation
in vacuo, &lemeniahppigroarnalysit ai ned which is crystallised fromether to yield
t he expected product. 15 I ti poi X -152C El enental m croanal ysis
C% H% N% S% cal cul at ed 5%%69 5’9%’7 61\?15;? 7. éé%f ound 53.08 5.64 6.10 6.95 20
EXAVPLE 53calcilfifey| hydr ogery 3-4 45, 5-4digoxi @52, 3, 3a, 4-tetrahydro- 1H
pyrrolo[2,1-c] [1,2,4]benzot hi adi azi n-7-yl ) oxy] phenyl phosphonate 0. 66 nmol
of the pro@ued of Exanpl¥. 42 i%0B m7.3f 183KaOH is stirred for 8 h at 70C .
The reaction solution is acidified with 1IN HCL and the white precipitate is
filtered off to yield the expected product. 25 Metting point : |77-182C

-38 15 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

300 mg of the product of Example 26 are suspended in 5 ml of IN NaOH. After stirring at

reflux for one hour and acidification with IN hydrochloric acid, the expected product is

obtained after filtration.

20 Melting point : 271-274°C
Elemental microanalysis :

C% H% N% S%

calculated 36.66 447 777 890

SJound J6.58 468 770 884




El emental m croanal ysi sC% H% N¥&%al cul ated 50. 94 4.99 6. 607. 56f ound 50. 85
5.02 6.597.65 EXAMPLE 54 : 3-[ (5, 5-Di oxi do-2, 3, 3a, 4-tetrahydro- 1H
pyrrolo[2,1-c] [1, 2, 4] benzot hi adi azi n-7-yl ) oxy] phenyl phosphoni ¢ acid 5
Acetonitrile (20 m), 0.66 mmol of the product of Exanple 52 and 1.98 mol
of bronotrimethylsilane are stirred at rgflux for 1 h. The solvent and the
excess of reagent are evaporated off in vacuo and the residue is taken up

in solutioRy of hapol,. After stirri rr. 30 mn., the solution
i s evapor aM@ééé@ﬁ’aﬁ? Hglef'@g'gtfé‘?'}%df“éggh{'%ﬂ'l?%zﬁtwwlpeA gumis
obt ai ned which is crysygldiogRd by adding a small anount of CHzZCl2. The
expected product is recovered by filtration. to Melting point : |66-169C
El emental m croanal ysis C% H% N% S% cal cul ated 48.49 4.32 7.07 8.09 found
48. 34 4.29 7. : P ; . phenoxy) - 3, 4- di hydr o- 2H
1, 2- benzot hi az 4= ] = RHEE product obtained in
Step F of Exanple 33 and 3-net hyl phenyl boronic acid according to the
procedure described in Step E of Exanple 1. 20 25 Mel tingpoint : 116-118C
El enent al rhheredanstimrgdifer Ongbhnrc80°8t 2auspenstan 6OUAE 6£2-a68n0-5-methoxybenzene-

wer e obi ai sdbdid 66 Broched SfoLaNE of [GeRRTRE T Bloskth BB L,
et hyl i odi dethylabinepinBoamd of fRuaRPTEO IR iR lcYAPRRAteN be ACIdud "THEL RBidEe is
EXAMPLE 56 : 4-Ethyl-7- [43- met hyl sul phanyl )fEhenoxy] - 3, 4-di hydr o- 2H

[ 1, 2, 4] ben¥SERMRM Hatenand the paecRitatreisgilorddidthgpoi nt : | 27- 1 30C El enent al

m cr oanal yMC a $4.83 found 54. 80 10 15
BYS. 18%1.( ; ) 2#&7253(%8 22 EXAVPLE 57 :
4- hyl - 7- ( 3- met hyl phenoxy) - 3, 4-di hydro-2H (1, 2, 4] benzot hi adi azi ne

1, 1-di oxide Melti r}g 90i nt : 72-7SC El enental m croanal ysis C% cal cul at ed
60. 36 found 603fegB: 7-Methoxy-4-methyl-4H-1,2,4-benzothiadiazine 1.1-dioxide

10 2.88 g of the product obtained in the above Step are added portion by portion to a
suspension of 9 ml of DMF containing 570 mg of 60% NaH in mineral oil. The mixture is
stirred for 30 min. until a black solution is obtained. 929 ul of iodomethane are then added
dropwise thereto. Stirring is continued for 1 h and the reaction mixture is precipitated by
adding water. The precipitate is filtered off and rinsed with water and then with ether to

15 yield the expected product.
. Melting point : 205-209°C

Step C : 7-Methoxy-4-methyl-3,4-diltydro-2H-1,2.4-benzothiadiazine 1,1-dioxide

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

20 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
by the addition of 1N HCI. The white precipitate is stitred for 15 min. and the title product
is filtered off.

Melting point : 126-128°C



HNYESY8. 708. 8010. 075. 648. 829. 97 EXAWPLE S8

N-{3-[(4-Ethyl-1, 1-di oxi do- 3, 4-di hydr o- 2H

1, 2, 4- benzot hi adi azi n- 7yl ) oxy] phenyl } net hanesul phonam de Mel tine point :
16S-168C 20 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 10.39 16. 22 -40,6_10 15 20 25 EXAMPLE 59 :
1-{3-[(4-Ethyl -1, 1-di oxi do- 3, 4- di hydr o- 2

1, 2, 4-benzot hi di azi et hanone |\/E|t| ng
El emental i cr S5 .’ el g Haenzg L%
H/NYEY5. 248. 099. 265 247. 8l 8. 88 EXAIVPLE 60

Et hyl - 7- (3-t hi enyl oxy) - 3, 4-'di hydr o-2H benzo[ 1, 2, 4] t hi adi azi ne 1, 1-di oxi de
Mel ti n~, poi/ A8 mmebof g@@@ tEbronide ate added dmm\h;esiosa S¥pemiaut@attading®@ Jof theund

) 30 R bob Aichlsomethane, iptaiard st 19°C

1, 1- di oxi dandtdi|r1ﬁﬂrd$’@np'®héltempe|rﬁ9re]4§haﬁltﬁn@d@d}t(ﬂie HBu$ BH@ﬂﬂ:lnytﬁé %vh% fRlfdat ed
6l .42 fOUI’]d | .37 HANYSYS. 068. 439. 656. 098. 259. 36 EXAMP

3- [ (4-Et hypm lemt mrg;@rqg@rﬁging! i phy@ﬁ gvegmght After cooling the reactlon mlxture in an ice

1, 2, 4-ben 7 e | 0 d i's obt
reduct i onzg%tmt Egb ﬁlﬁl{ r%g V\Ar%rgé%:é]t chedghd %lfgasgl}é)égf‘ &nl ftBT‘?adné“gﬁF%%g'dm
descri bed suspﬁlsmrpioefo#ﬂed is fitdred VEflet doiid abiimtd is WadBed WRAE vit@TRivh&kher, and

m cr oanal yal S CO/ /oS% cal cul ated 5c5.41 5.37 13.16 10.04 5 found 56. 84
5 53 12 godref yie the expected product.

poi nt : | 64-166C
gol 1,1-dioxide

. Melting point : 168-172°C

10 Step E:  4-Methyl-7-phenoxy-3,4-dihydro-2H-1,2.4-benzothiadiazine

1,1-dioxide

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

Example 1, starting from the compound described in the above Step.

Melting point : 141-145°C

15 Elemental microanalysis :
. C% H% N% S%
calculated 37.92 486  9.65 11.04
Sfound 37.97 495 945 11.36
20 The compounds of Examples 29 to 32 were obtained according to the procedure described

for Example 28 using appropriate starting materials.

EXAMPLE 29 : 4-Ethyl-7-phenoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine
1,1-dioxide

Melting point : 179-181°C



EXAMPLE 63 : N-{3-[(4-Ethyl-1, 1-di oxi do- 3, 4- di hydr o- 2H

1, 2, 4- benzot hi adi azi n- 7yl ) oxy] phenyl }-1,1, 1-tri fl uor omet hanesul phonam de
Thi s conmpound i s obtained by reaction of the am ne of Exanple 62 with
trifluoronethanesul phoni c anhydri de under the conditions described in
Exanpl e 43. to Meltingpoint:136-138C El engntal m croanal ysis C% H% N% S%
calcul ated 42.57 3.57 9.31 14.21 found 43724 3.76 9.10 |14.33 ~ s EXAMPLE 64

© 1-{3-[(4-Ethyl -1, 1-di oxi do- 3, 4- di hydr o- 2H
1,2,4-benzd&%ﬁé@?&%ﬂﬁ@#¥ﬁ¥%ky]phenyl}ethanol To 0.8 nml of anhydrous ethanol
there are added in small ti 0. 420 molc oof NaBH4 then 0.21 mmol of the
product of Exanple 59. Thcg%;ol g?:%on ﬁ st ‘rgr/gd for 20 mn. at anbient
t enper at ur ecalcaied eact i odIni%t JrH i s 9caol ed0i5H an ice bath and acidified by
the 20 dropswi se additionof, 1 Cl . The reaction mxture is extracted with
et hyl acet ?%mind t he or&gﬁkk y se Pénhasﬁgé3(mater, saturated NaCl),
dried (MgS04) and evaporated to yield the expected product. Meltingpoint
60C -42 5 10 I5 20 El enental m croanal ysis C% cal cul ated 58. 60 found
58. 575 HA\EXAMREE 309 45Pepyl-7hhensgy-3@d7dibydnd2H-1654:benzothiadiazine
3-[(4-Ethyl -1, 1-di oxi dci-IS: 4})— dd'nhydr 0- 2H-1, 2, 4- benzot hi adi azi n- 7yl ) oxy] benzoi
c acid This conpound is’og AG¥ed accordi ng to the procedure described in
Exanpl e 27. Melting point : 228-230CEl enent al
m croanal ysi sC%PNYE%al cul at ed 55. 164. 638. 049. 20f ound 54. 894. 697. 899. 32
EXAMPLE 66 Melgng paints F{3-143°C. di oxi do- 3, 4- di hydr o- 2H
1, 2, 4- benzoybh b Bl ahkRXY] benzam de This conpound is obtained by
a@at i on ofr%?rgpuvr'%‘lﬂe "Exanpl e 65 according to the procedure of

le 39. Melting pointC% 85/R%C ElNement siby m cr oanal ysis C% cal cul at ed
55.32 found 55,21 H/A\NYSA4. 3312. 109. 235. 1311 . 528. 85 EXAMPLE 67 :
3- [ (4 &t hy 1C9F405e oxi do- §046di Aydr o- 8801, 2/@0Benzot hi adi azi n- 7yl ) oxy] - N, N-d
i met hyl benzgpide This cogﬁ'%nd_siﬁ obgahned; pys am dation of the product of
Exanpl e 65 according to the ' ' '

EXAMPLE 31 : 3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

yl)oxy]benzonitrile

Melting point : 143-146°C

15 Elemental microanalysis :
C% H% N% S%
calculated 5834 4.59 1276  9.74
. Jfound 5871 4.68 1244  9.49

EXAMPLE 32: 4-Ethyl-7-(3-methoxyphenoxy)-3,4-dihydro-2H-1,2,4-

20 benzothiadiazine 1,1-dioxide

Melting point : 91-93°C
Elemental microanalysis :
C% H% N% S%
25 calculated 5747 543 838 959
Sfound 37.17 540 801 941




-43 procedure of Exanple 40. s MeltinQuoint : 65-70C El enent al

m croanal ysis C% cal cul ated 57.58 found 57.54

H/NYEY5. 6411. 1 98. 545. 781 0. 558. 20 EXAMPLE 68 :

3- Phenoxy- b, ba, 7, 8, 9, 10- hexahydr opyri do[ 2, 1-c] [ 1, 2, 4Jbenzot hi adi azi ne

5, 5-di oxi de This conpound i s obtai ned agagtding to the procedure described
in Exanple 1 using 5chl oropropanoic acid™chloride in Step A to 15

Mel ti ngpoi m&% emental microanalysis C%cal cul ated 6l .80 found
61. 61 HOANVaL L 32 rﬁ%@?‘h@s‘kdl@@wﬂél, rethiazim Ghdisuidoy OF THE
PRODUCTS OF THE | NVENTI ON Study of the excitatory fluxes induced by AMPA in
Xenopus oocytes a - Method nRNAs are prepared fromcerebral cortex of nale
Wstar rat by tStep 4usnMeiho ) -pbvegicolthiafdIB(RHPome THLdiogide The
poly-(A+) nRNAs are isolated by chromatography on oligo-dT celTulose and
injected in an anount of 50 ng per oocyte. The oocytes are left to incubate

for 2 to 3 mMﬁ%@f 6LBGhbLy- ,|1L?&&%E[cﬁﬁﬁer{Beﬁ’ioég]Iﬁ%tﬁiﬁﬁﬁ L HeSarB M fi %H%Bt

stored at from®8 to 10C. 20 El ectrophysi ol ogi recording 1S carrie

in a Plexi qoasasdhaarbespersion pHA? 20g b (RACNAH innm@R2alnetlinimd tl dPanhydo® . |

1973, 184, S by. .t he. 2-el ectfo "vol t age-cl anp" -44 net hod, a 3rd
Sde (LRSI miar. B of 46 it s B henE Biemmtwre, o roqehien evipsunds

el ectrode being p?face . . . . .
are adm ni deedreel HbRogdiRouN@HOAG20N] B HhitR ARt NGe AREH thErefU M iR teak Son
nmeasured at the end of the period of admnistration. AVPA'is used at a
concent r at iKUEE sihsategat Fb9°Cofos 30dninp dtis allewad iereturnite andbiene temperatore, srvht

doubl es (E Eo Qb : " intensity of.the rrent.. i nduced
D@PA &l o V8 Al fRheprste b ahi6e RleRCRle dre@birka s B Bred he
i nv¥ent i on peteealttinadsevittewytes shetiamnfiliabd yffahe daxscitaicnsy ef fects of AMPA and
their activity is very clearly superior to that of the reference conpounds.
The conpound of Exanple 3, especially, has an EC2X of 0.8 pMand a ECSX of
3.6 ~M As Mah@poihhegsoppound of Exanple 29, it has an EC2X of 1.4 ~M and
an ECSX of 4.5 ~-M PHARVMACEUTI CAL COVPQSI TI ON Formul ation for the
preparation of 1000 tablets each conprising a dose of 100 ng conpound of

N Step B: _2-Acetyl-7-methoxy-2H-1.2-benzothiagin:4-0! 1.]-dioxide
100 g hydroxypropyl cellul ose

..........................................................................

23 ml of ethanol at reflux. The temperature of the solution is brought to 40°C and 6.30 g of
the product of Step A are added thereto with stirring. The reaction mixture becomes
15 thicker. 5 ml of ethanol are added to allow 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
. bath and acidified with 3N HCl and the yellow precipitate formed is filtered off.
Melting point : 162-166°C

Step C : 7-Methoxv-2,3-dihvdro-4H-I,2-benzothia;t'ne-4,4-ethzlenedioxz

20 1,1-dioxide

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

25 washed with water and then with saturated NaCl. Drying, filtration and evaporation are



15 wheat starch

........... mixture. - -+ c-c---....3 0 - 45 CLAIMS 1- Conpounds of
formula (1) RE OO~ ~ 0Oa SSNNH b a NCH (I) A Rx R3 wherein 5 R

represents an aryl or heteroaryl group, RX repre?:eRz':?; a hydrogenna'lt\lgzl a
hal ogen at r a hyd roup, A represents a group or a

groug, R3 &@ﬁ%@@fﬂé é@l’dgg(g)eﬁ atom a linear or branched (C i-GC6)al kyl
group or a (C3-C~) cycloal kyl group, 1 o R4 represents a hydrogen atomor a
l'inear or branched (C 1-C6)al kyl group, or A represents a nitrogen atom
and, together aph gihioxy-@3-dih Q4 Holy ybenzotidagin-4tdvee I, 1dllpxidé m wherein m
represents |, 2 or 3, 15 RS represents a hydrogen atomor a hal ogen atom
their isomers and their addition salts with a pharmaceutically acceptable
acid o bagesolition 6B wBfite prodt b@b aBovedi¥) irwﬂwﬁrelq?sgf?gtedﬁﬁé%f?ﬂmi Qndm?“

an aromati ¢ _nonocyclic grou or a bicyclic group in whic | east one o
the rings 8 ‘%lr‘tfréﬂ HEl igﬂiﬂm&ﬂl reflu fiysts mm-eﬂlrl]d)lgwthgeolcég en%oe?temofftdganmzfzﬁl

r differe X | ' o) rapnched ( Cs-C6)a | qnal.ly
@it it oi by OB THBOR b8 Wulingl) TRY PR Tl i agt Heded Ve
(G- C6) al kemiymal IhlavkaFolowingafilciation afd <@aeidiglieatdsidue ib itllRaruPin Qb%??ﬁd
(C~-Co6) al koxycar ponyl , | ifqear or. branched (C, -C6)al kyl thi o, carboxy, [inear
or brancheaé’f’t?n- ¢ ael4d 1s filieppdpft.or  branched (C, - 08) per hal oal koxy, hydr oxy,
cyano, vitro, amino (optionally substituted by one or -46

10 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
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

. 15 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

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

14.1 ml of a IM solution of BBr3 in methylene chloride are added dropwise to a solution of
20 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
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



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

di - ((C, -C6)al kyl sul phonyl )am no, nono- Qredi 5

(trifluoronethyl sul phonyl)am no, PC(CRa)?ng) (wherein Ra, Rb, which may be
i denti cal i fferen represent. g. hydrogen atomor a |inear or branched
(C, - 06)al k%"pg?%ngﬁer-tél’éﬁiﬁ‘ie&?/f“%}safHWéi{ﬂ&(Opti onal |y substituted by one or
nore identical or different groups: hal ogen, linear or branched
(C1-Co)al kyl, linear or branched (C, -C6)perhal oal kyl, hydroxy or |inear or
branched ( @feltiag Beibxyj3-1145C~ "het eroaryl group" is understood to nean an
aromati ¢ nonocyclic group, or a bicyclic group in which at | east one of the
rings is aromatic, containing one, two or three identical or different

hetero atons s@U@CGeY-PRaBKI34-Gil9Mno-SHYRNEBeRofhiaih P diofil i onal |y
substituted by one or nore 1dentircal or drrteren ; | ogen, |i near
or branched (Cl-C6)al kyl, linear or branched (C--C6)al koxy, |inear or
branched 1 O8N r ey [ _Qr anched (C . :

~- 06) al koxfg%rgl %(/)F@h?: gP E‘%)ég&l F%(Sﬁggérd %ﬁ%? g%vc? F}getg)’(ct%’ Qxéeﬁ?fié’é?/‘iu,“ IS ohtaipedy
branchied ( @ceordiBg tptrehabaducaiycritedds Sp.E sBa@pl@ilf ro, am no (optionally
substitute / one,_or re linear or branched (éi-CB)alkyl groups),
aninosulphgﬁgﬁﬁ%ﬁﬁﬁﬁf F{37°6ubstituted by one or more linear or branched
(C1-Co6) al kyl groups), or (C~-C6)al kyl sul phonyl am no. 20 2- Conpounds of

f la (1) according to claim1l wherein R2 represents a hydrogen atom 3-
Coflpounds diemam ahmiardanylysiscording to claim1 or claim2 wherein the R~

group is in the b positi of e phenyl carrying it. 4- Conpounds of
formula (1) according toggﬁ ohg%of @V%insg%i 2 or 3 wherein R, represents
an opto onakhyuimst it ut egy phenylsgrosigg 2s; bgs Conpounds of formula (1)
according to any one of clainms 1 to 4 wherein A - V represents a nitrogen
atom and, fadt her with 6hé0adf.86entS.CHR3 bit4up forms the ring 'm wherein m
represents |, 2 or 3 and preferably 1. -47 6- Conpound of fornula (I)

di | aj ich is 7-(3-methylph -2.3,3a, 4 tetrahydro- 1H
AP RLTE E R R IR R
Conpound ofn Eginiplk @, didg ﬁqe%?i?xghﬂ&etawll%ﬁgima&d}mis‘fé;; x%._sc] [ 1.2 4

3-[(5,5-dioxido-2,3,3a,4 te ydr o- yrrolo
benzot hi adi azi n-7-yl )oxy] benzoic acid, and also its 5 isoners. 8- Conpound

of formula i g, | ai m 1 ich is_3-(5, 5-dioxido-2,3,3a,4

t Iet r a]_r;%/dr QM@% %aﬁ%‘ﬁggyﬁé‘{ifﬁzy%sﬁzﬁﬂﬁé&i‘-rﬁ?trlalyftir@xllﬁwrthl@mrﬁ_, ﬁnq
al so ists isoners. 9- tHindiazi ing to claim ichis
N—[3-(5,5-dioxido-2,3,gé,i”?%f?a%;gro-faﬂ pyf??%ngZ,%-c] [

1 2,4]benzoth{azin-7ayl oxy] phenyl ] net hanesul phonam de. 1 o 10- Conpound
f or mul aMeltinganoietr: di6ACt o claim 1 which is ethyl hydrogen

3-1 (5, 5di oxj,do- ; 4-tetrahydro-1H
pyrrol of 2, k L 19 14 hi adi azi n- 7-yl ) oxy] phenyl phosphonat e, and al so

its isoners. 11-’P}ocesscﬁ@r tHes; pr eypeg atigoly of conmpounds of fornmula (1)
wherein A r%presents an NR~ group or A represents a nitrogen atom and,
t oget her WYH/¢%E adj acini3 groufd fd7¥ the ring , wherein m

repregent sgl,z2 or 3, is r ri in t there is 15 "' used as
starting Otgrial a conﬁ%ﬁ%ﬁ ggéforiﬁ a (H%%éR 1 SO2NH2 (I11) , R2 v _NHZ

wherein R 1 represents a linear or branched (C--C6)al koxy group, 20 R 2
represents ﬁ Bﬁﬁp ?IOE] a hal ogen atomor a linear or branched (C
1- CB) al kox ] : 7-(3- thylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Melting point : 143-144°C



which is -48 (a) either reacted with the acid chloride of formula (111)
in the presence of a base, in a tetrahydrofuran or acetonitrile nediumC -
CHz - (CHz)m- CHz - COCl (Ill), wherein mis as defined for fornula (1), 5
to yield the conpound of formula (1V) R~ i S02NHz (1~) , R '"NH CO CHZ
(CHz)m CH2 - d z wherein R, and R z akge as defined hereinbefore, which
is then cyclised in basic nmediumto vyi efgi(?fhe conpound of forrmula (V) n n
R . R 1o wherein R1, Rz and mare as defined hereinbefore, which is
subj ect ed Eemepil Mic9qnaiysis a| cohol i ¢ or di net hyl f or mani de nedium in the
presence of sodi um boroh i de o yyekd the, conpound of formula (VI) n n
R . (VI) Rmwherein R 1, R 2Ha§r{1)d mNg)F/’e a‘gﬁdefi ned herei nbefore, ~ 5 which
i s subj ect edictlatadhe acti 6078f bé&don 8uBbropBfHe to yield the conpound of

formila (Vid)a 49N b 588 81 926

5 EXAMPLE 36 : 7-(3-Isopropylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][1,2,4]-
benzothiadiazine 5,5-dioxide

Melting point : 171-172°C

Elemental microanalysis :

. C% H%» N% S%
10 calculated 6366 619 781 895
Sfound 63.63 618 777 869

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

benzothiadiazine 5,5-dioxide

Melting point : 201°C

15 Elemental microanalysis :
C% H% N% S%
calculated 5747 452 838 959
. Sfound 57.06 451 815 9.63

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

20 benzothiadiazine 5,5-dioxide

Melting point : 193-195°C

Elemental microanalysis :
C% H% N% S% Br%
calculated 48.62 382 709 811 2021
25 Sfound 4895 382 703 813 20.02




(M), mwherein R2 and mare as defined hereinbefore, (b) or cyclised ~in
the presence of an amdine of formula (VIIl) NH R3~ (VIII) 5 NHZ wherein R3
is as defined for formula (1), to yield the conpound of fornula (IX) Rn S02
Ux), RR2 ~"NH R3 to wherein R1, R2 and R 3 are as defined hereinbefore,
which is either reduced with a netallic gyfdrlde to yield the conpound of
formula (X) Rn SQOZ .. (x) R~2 ~'NHR3 I5'wherein R,, R2 and R 3 are as
defi ned hergj nbefore al kyl at ed b the action of a strong base in the
presence of dilmmh'-%?x Méﬂ@ahyderqurede[ﬁ,bcﬂlﬂmear or

branched (C, - C6) al kyI I nt s -50 hal ogen atom and
then reduced to yield ﬁgy@gr}”@%{%@ ﬁ’r?ﬂlzﬁ %) Rn SO02 (XI), R2 v NRs

R~-a wherein Ri, Rz, R3 and R ~ are as)dgf!ned hereinbefara,h or 5E3inthe
presence of aI de of fornmu (X1 [ erein s as
def i ned forAiS PHR P%(?j" mrpel %ﬂ%ﬁlﬁfﬂ@ﬂ%%ﬁ%m@ﬂ PhHaChXy adied dromyeige

branched (C | Koxy
5 obtained in Example 27. The whole is stirred for 1h 30 at ambient temperature and

above, theg l’aoié%féﬂsmn Sl g @1 RUPaR o MR8 DNIF JoRREARE BT fAndot B8R Rid

evaporated to dryness. In parallel, a solution of 5 ml of CH,Cl, is saturated with ammonia,
and then the acid chloride obtained above dissolved in 3 ml of CH,Cl, is added dropwise
thereto. After stirring for 2h at ambient temperature, the reaction mixture is diluted with
CH,Cl, and the organic phase is washed in succession with IN HCI, water and saturated
. 10 NaCl. After drying (MgSO4) and removal of the solvent by evaporation, the residue is
triturated in a mixture of isopropyl ether and ethyl ether. The white solid is filtered off to

yield the expected product.

Melting point : 139-142°C

Elemental microanalysis :

15 C% H% N% S%
calculated 56.81 4.77 11.69 8.92
Sfound 56.39 488 11.22 8.65
. EXAMPLE 40 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
20 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
Elemental microanalysis .

25 C% H%» N% S%
calculated 589 546 1085 8.28
found 5897 5.54 10.66 7.86




1 o group, of which conpound of fornula (X) or (Xl) are converted to
hydroxy groups to yield the conmpound of formula (XIIl) HO SONH (~, ~I'll), R
N-Ra 2 | R4 wherein Rz, R3 and R4 are as defined for formula (1), which
compound of formula (V1) or (XIII) is reacted with a boronic acid conpound
of 15 formula (XIV) R B (OH)2 (XIV), V\h?‘éﬁ‘ln R~ is as defined for fornula
(I), to yield the conmpound of formula (17a,) or (I/a2), particular cases of

t he conpou -51 RRO SOz "NH (I/at) N~R3 | Ra wherein
R, np w ég(ﬁg%—hl%dw%-’)%wﬁﬁmd(rp)l -nycro@olﬁdqulm,ﬁi-mﬂ elln

RI R2 and mare as de b cpnpounds of fornul a
(I/a ) or (l/a2) are sgg?}g’&'égfaﬂ‘fﬁ Q%‘(lg)r?etﬁyiy&é%%'éﬁtl onal conversions
in respect of the substituents of the group R, are, if necessalrly, purified
ccordin .a conventional purifjcation t echpi ue, are optional ly

gepar at eg 'ﬁ{sc?ofnﬁ’Bu’ilcg Faéneéﬁacf’ﬁ?rd'i‘r}ﬂgtotﬂ&}? protsAlfiiasmls 3 aprlreing 8 t echni que
and are 1 &nﬁ%ﬁ&ﬁ%etﬂyﬂaxﬂﬁ@hﬁﬁfépré@ﬁ& 6t*]§§&1ﬁm%dd' tion salts wth a

pharmaceutically acceptable acid base Process for the preparation
of conpounds of formula (1) wherel n A represents a CR4AR5 group, is

charagteri E?eﬂ | n tgatl_?toh)ej,rﬁd s used as starting material a conpound of

formul'a ( Il (x~, RR z ~ ~O 15 wherein R, represents a

| i near or Bicarehghié/oantlp)iat koxy group, R 2 represents a hydrog_en atom a
hal ogen atom or a |linear or branched (C-~- 062 al koxy group, 20 which is
subj ected to the action ©fchl8¥6ace¥dne i1’ he presence of

di met hyl f og e, fe to vi e_l,-ﬁ(gé he5_(I‘§)rrpO}JI|j§15 of&;é)r mul a (XVI)
o found 58.08 545 1056 826

10 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
acetate and 50 ml of ethanol; 100 mg of 10% palladium-on-carbon are added and
15 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
Elemental microanalysis :
20 C% H% N% S%
calculated 57.99 517 1268 9.68
Sfound 5790 528 1244 959

EXAMPLE 43 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}-N-(methylsulphonyl)methane-

25 sulphonamide

0.90 mmol of triethylamine , a spatula tip of DMAP and then, dropwise, 0.90 mmol of
methanesulphonic anhydride diluted with 8 ml of CH,Cl,, are added to a solution of



-52 R ' S02 (XVI), v 2 wherein R i and R 2 are as defined hereinbefore,
which is subj ected to rearrangenent in basic nediumto yield the conpound
of formula (XVI1) R11 SO02 NH (XVI1), R12 v H5 wherein R, and R 2 are as
defined herei nbefore, which is deacetylated by heating at reflux in benzene
mediumin the presence of an excess of g%?ylene gl ycol and a catalytic
anount of p-toluenesul phonic acid to yiel'd the conpound of fornula (XVIII)

R (XVIlI e .as. defined herei nhefore, which
i s gubj e)c & W’&OH\A’S%{H}%IS}Q@ Exqmipls &grﬂﬁdf%mlt‘?f (Hetl Pl @@ﬁﬁﬁ&fﬁdato#mblémrrm a

(XI'Xa) Rn &Q@perature tht H‘aéﬁ%r?(ﬁ')lxtul% is: waﬁle@ TN5HVXT' ﬁirﬁeBNd%grﬁgg?u@g(f ).

defi ned herei nbefore, of opti onal y accorgl ng tot t he
group R3 i ﬁ’unﬁc@m ofettie t20prodmcas formet és nartied genbpchromasograpityear eitichyelating

tecti h r treatne i th strong base, is
Preated w it CHCBIARor PHREMER 5515 erafientclbe RsbProdus e Sat somespprsar
or brancheg, (e "dlg@tl?)lliﬂl\f}ghcﬁh&&% Utle ptddetCTRY FeORHK Yinono-methylsulphonylated

compound corresponds to the product described in the following Example.

Melting point : 214-215°C

Elemental microanalysis :

‘ C% H% N% S %
10 calculated 44.34 4.34 8.62 19.73
found 44.72 4.55 8.55 19.84

EXAMPLE 44 : N-[3-(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-pyrrido[2,1-¢][1,2,4]-

benzothiazin-7-yl)oxy]phenyl]methanesulphonamide

15 As indicated in the above Example, the title product corresponds to the second product

isolated by chromatography under the conditions mentioned.

Melting point : 117-120°C

. Elemental microanalysis :
C% H% N% S%
20 calculated 49.86 4.68 10.26 15.66
Sfound 50.13 4.77 10.06 1534

EXAMPLE 45 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢c][1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}ethanesulphonamide

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

25 appropriate chlorosulphonyl.
Melting point : 169°C



-53 group and P represents a leaving group, to yield, after deprotection of
the nitrogen atom the conmpound of fornmula (XIXa) R-1 SOz (XIXa) R ~ ~ _
R's 2 Owherein Ri, R2 and R 3 are as defined hereinbefore, 5 which
compound of formula (Xl Xa) or (XIX a), represented by formula (XIX) : R-1
Sz (XIX) Rz v ~ _Rs Owherein R 1 andsR_Z have the sane neaning and R3
is as defined for formula (1), is - elther subjected to catal ytic reduction
to yield thﬁ [o10) und of . formula (XX) R~1 S~2 NH (XX) , R ~~~R3io0
wherein R T —%8&5&9—5%@—5% efi ned hereinbefore, - or converted in al cohol
by the action of a hydri deef he thydr opyeomr ogpsof which is converted to a

hal ogen at om b}/ the action of an approgpri ate reagent, to yield the conpound
of fornul a q@fedigre®R 1 S~z M0 R ~ 992 RsI5d4R s wherein R, and R 2 are

as defi nedfg r g nbef oremggrgs Sﬁ%'ég% a halggen atom - or subjected to
i suf co und ﬁ) i

the action an organo MyBr wherein R 4 -54
represents a linear or branched (C~-C6)al kyI group to yield the conpound

of formula (Xl Xb R~~802NH§PIXb R 2 R4\ OHwerein R ~,
R 2 and R &ME f:irédr (et mdﬂaﬁéa,%tmmredﬁbpmmhdi,lfd[lnzmh ( XI Xb)
benzothiadiazin-7-yl)oxy]phenyl}propane-2-sulphonamide

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

. appropriate chlorosulphonyl.

Melting point : 179°C

10 Elemental microanalysis :
C% H% N% S%
calculated 5216 530 9.60 14.66
Sfound 51.88 5.33 987  14.71

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

15 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
Elemental microanalysis :

20 C% H% N% S%
calculated 56.04 449 891 13.60
Jound 56.33 462 860 13.67




- is either subjected to catalytic reduction to yield the conpound of
formula (XXIl) R~ S02 NH (XXIl) , R2~ ~ Rs R4 wherein R,, R2 and R4
are as defined hereinbefore, - or the hydroxy group of which is converted
to a hal ogen atom by the action of an 1 o appropriate reagent, to yield the
compound of formula (XXII1) R-1 S02 N H_%gglll), R ~ RR2R ~R 5
wherein R,, R 2 and R4 are as defined hereinbefore and R S represents a

hal ogen at o represents a |inear

?;(X P[??chemg I%)%m gﬁﬂﬂfg"zg %ﬁrem%ﬁmrgﬁnwrewg@%ﬂ (X|X) to
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Melting point : 86-91°C

20 Elemental microanalysis :
C% H% N% S%
calculated 5216 530 960 14.66
found 3296 530 933 1441

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

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

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



V] cMa] ca] ca] ca] caV]ca V]c”a] ca]c”alcaV]caV]calc a V]chaV]ca

N N ca . .
a g’\:} g:} g:} g:]s%;n\z/]p;é\z/]zzzzzzp[ KIWMIITITII\\N-TAI]]1] "$A}quf [ Te" ZUPl | ca
V] cMa] ca]c”a] caV] ca V]c”a] ca]c”a] ca]cal caV]lcaV]calca V]chaV]ca
V] cna] ca] caV] ca] ca] caV]ca]ca V] c*aV]ca _ 37..
V] c”a] ca] ca] ca$M IS g MMM _Z ] b e d oo Y .
aaaaMayr ny ‘.Z[UP!EIljgca\/] cal ca]caV]ca]ca V]c™aV]ca V]c”a] ca]caV]ca
V] cMaV] ca %%’g}%ﬁf%g]a E]"ca] ca] ca]caV]ca V]c"aV] ca*
V] c”a] ca] c™aV] ca] caﬁ ca\l\;}a[ aaeﬂaaab?ggsﬂbgg?gg?ﬂ&géc\/]cgggi:/]cga
dgdt ddd~wqlpfagdOsoi E8V) sacV] cha .

A A c”a] ca] c™a] caV] caV] ca] ca V] cMaV] ca
a g"g} gg} geg]egimﬁgh\é]mhji hhiijjjjijjj{vale_XSe zU) ca]ca

A A a] ca] calcg] cay]ca V] cha cay] ca
a g’\:}fjcg?c;q gaﬂzg] La] ca\/]ct%] caz%@a %’céa\/]%g

5 calculated 5216 5.30 9.60 14.66

Sound 3241 550  9.68 14.66

\\\\\\\

EXAMPLE 52 : Diethyl 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-lH-pyrrolo[Z,l-c][1,2,4]-
benzothiadiazin-7—yl)oxy]phenylphosphonate

A mixture of 5.40 mmol of bromo compound of Example 38, 16.2 mmol of diethyl
10 phosphite, 16.2 mmol of triethylamine, 1.62 mmol of Pd[P(Ph);]4, is stirred overnight at
110°C in 4 ml of DMF under a current of nitrogen. The DMF 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 evaporation in vacuo, a meringue is obtained

which is crystallised from ether to yield the expected product,

15 Melting point : 148-152°C
Elemental microanalysis :
C% H% N % S %
. calculated 33.09 557 6.19 7.09
SJound 33.08 564 610 6.95

20 EXAMPLE 53 : Ethyl hydrogen 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,l-c][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 .

The reaction solution is acidified with IN HCI and the white precipitate is filtered off to
yield the expected product.

25 Melting point : 177-182°C



V] cMa] ca] c*aV] ca

V] cnaj jj kkkkkkksl viTT1T1T11TWrn' ndn@Xnonznnnnnnysnhc”YTe ZU] ca] ] ca] ca] ca] caV
]cal caV]ca V]c”aV]ca V]c™aV] ca]ca]ca] c”a]caV]ca V] craV]ca

V] cMa] ca] ca] c”a] caV] ca

V] cMa] ca] ca] caV] caV] can%} oopp, pcpgp} PPYRELT s\sstlt}ttttttwrwriw,

w wr kf _YTe  ZU] ca] ] caV]ca V]c”a]ca V]c”a] ca]caV]ca V]c”a] ca]ca]ca]ca]ca

V] c”aV] ca M]c”alcal cal ca c"a\/] ca V]c”a]ca] ca\/] cal ca]calca V]cha; ww

X- X9X<XTxX ~zFzSz_zwzzzz{zsnf [UPe ZU]]caV]ca] caV] ca

V] cMaV] ca V] c™al] ca] ca] c’tadxca\/jhc% V] ¢/'g] cafeaV] ca

V] c”a] ca] ca] caV] ca] caV]caV]ca V]cna]caV]ca V]c”a]ca
\ C“a} &{\ZA{EPW{“]{’QC{} | i&l Z]PPI%X} F”“LWEQ} j Yﬁqrd Z]UP] 14061] ca] ca]ca V]chaV]ca
c"aj ca ca] cal ca cha cal cal c”a] caV]ca
ac"aU] cal e{g\‘}rgﬁa\lj ca V] c ‘Q?]é v\cﬂg 15%9 ]7%
V] cMa*- 9Waen{*{8] rrypT}vpl d ZUd _ZUP] ] ca] cal cal] cal]ca V]c”*aV]ca
V] c"a] ca] caE] aM calca] ca NaV] ca
EXAMPLE 54 : 3- [(5 S5- Dloxldo-2 ,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][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
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
10 stirring for 30 min., the solution is evaporated to dryness and the residue is taken up in

IN HCI. A gum is obtained which is crystallised by adding a small amount of CH,Cl,. The

expected product is recovered by filtration.

Melting point : 166-169°C

Elemental microanalysis :

15 C% H% N% S %
calculated 48.49 4.32 7.07 8.09
found 48.34 4.29 7.00 8.06

EXAMPLE SS : 7-(3-Methylphenoxy)-3,4-dihydro-2H-1,2-benzothiazine 1,1-dioxide

20 Prepared by coupling the product obtained in Step F of Example 33 and 3-methylphenyl-

boronic acid according to the procedure described in Step E of Example 1.

Melting point : 116-118°C
Elemental microanalysis .
C% H% N% S%
25 calculated 62.26 523 484 11.08
Sfound 62.69 5.17 4.94 10.90




V] cMa] ca] ca] ca] ca] caV]ca]ca V] c”aV]ca V]c”a]caV]ca

V] cra] caTam*RST" ?Aq{ ~{ upkf _YRd _ZUP]] V]c”"aV]ca

V] cMa] ca] ca] ca] c™a] ca] caV] caV] ca] ca V]c”a]caV]ca V]c”a]ca]calca V]chaV]ca
V] cMa] ca] ca] ca] ca]ca V]c”aV]ca V]c”ao| M xI'V_bz. zsmha[ UPd_ZUP] ] ca] c”aV] ca
V] cMa] caV] ca V] c”Ma] ca]c”aV]ca] caV]ca V] c’:;g\/] ca V]c”na]cal c"a] caV]ca

V] cha] ca] caV] ca V] c”a] ca] c’\a] caV]caV]ca]ca.;  <rk&) }w nf YTd _ZUP] ] ca] ca

ERER O T E T W ———
V] c*a) ?FHv foriExahfpte)8 aghy WY1 MlicR]ig gwp®]1§(ﬁth¥]aﬁpx%)ﬂl% arylboronic acid in Step E.

A A caV] ca] ca V]c"aV]
a g"gl\/]cgllfgllfcg} g’??ﬁ g:} g:} g:} caa ca] caV] ca>kw : ’7BR va zsmhb] XQ ]

VI enal] cal cghAmp a6 4 ehy BYy By ik SRS HpRal So TS A 571 itk . c" 2V o

benzothiadiazine 1,1-dioxide

5 Melting point : 127-130°C

Elemental microanalysis :

C% H% N% S %
calculated 5483 518 7.99 18.30
. Sfound 5480 516 7.97 18.22

10 EXAMPLE 57 : 4-Ethyl-7-(3-methylphenoxy)-3,4-dihydro-2H-{1,2,4]benzo-

thiadiazine 1,1-dioxide

Melting point : 72-75°C
Elemental microanalysis :
C% H% N% S%
15 calculated 6036 5.70  8.80 10.07
Sfound 60.6 564 882 997

EXAMPLE §8 : N-{3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-
yDoxy]|phenyl}methanesulphonamide

Melting point : 165-168°C

20 Elemental microanalysis :

C% H% N% S%
calculated 4835 4.82 10.57 16.13
Jound 48.74  5.02 10.39 16.22



V] cMa] ca] ca] ca] ca] ca] ca] cal] ca] ca] c”a] ca9; F*8@ ~{ ~7

zsnfa[ UP] ] caV] caV]ca]ca V]c”aV]ca V]c”a] ca] ca] cha] caV]ca]ca]caV]ca]ca

V] cMa] caV] ca V] c”Ma] ca] ca]c”ha]caV]ca V]cMa]ca]ca] calcaV]ca % *-/25@¥,

RXhu! &+- ~yt oj c[ UP] ] caV] caUV] c*a V] c”a] ca] ca] ca] ca] caV]ca

V] cMa] ca] c”aV] caV] ca] caV]ca V] c”aV] ca }

V] c”a] ca] ca] ca] c™a] ca] cal] c4a] ca] ca] ca] ca% F%?@() ! $ ~Xr ngb[ UN c \/] cMaV] ca

a gﬁ:} gg]\/]cwg?‘]}/}dﬁ%@}%ﬁal }/] dgzox(i1 ocg ] th‘ L)? ro- C1 2a X] benzot ladlaz11(1:-7-
N X 1 ~N $| ~ N N ca
V] ona] oa] oav] cal oa] ca) S0 SRS o ot e o e
a c’\a] ca] ca] ca] c”*a] caV] ca@FGiacp| \E/]S]cu;\\/\/]” Lg ZShc] XS] ¢ V] c™aV] ca
c™a] ca] ch aV] cal c .ca] ca n
V] cMaV] ca] %@M c&%fég‘%gc;?ca\/] caV]ca]ca V] cnaV]ca
V] c"a] ca] capsRiitiARARyaBR\ VQ | ca] c”a] caV] caV] ca] ca V] chaV] ca

V] cMa] ca] cMaJ ca] ca] ca] ca] ca] ca ca] c § ca] caé ca V]cnaV]ca

V] c~a]Ta] c*a] caV] caV] ca] €a748; HMebzI §&d [ VQga\ VQ ] ca] ca] ca] c”aV] ca
calculated 5894 524 8.09 9.26
found 59.06 5.24 7.81 8.88

. EXAMPLE 60 : Ethyl-7-(3-thienyloxy)-3,4-dihydro-2H-benzo[1,2,4]thiadiazine
10 1,1-dioxide

Melting point : 152-154°C
Elemental microanalysis :
C% H% N% S%
calculated 5030 455 903 20.66
15 found 5026 442 892 2097

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 :

20 C% H% N% S %
calculated 61.42 6.06 8.43 9.65
Sfound 61.37 6.09 825 9.36

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

yDoxy]aniline

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

the procedure described in Example 42.



V] cMaV] ca V]c”™a] ca] cal] ca] ca] c”a] caV] caV] calca V]c"aV]ca
V] cha] ca] c™a] caV] ca] caV]ca]lca V]c”raV]ca V]ctalal!, T~xsnga\VQ@ ] ca] c”fa] caV] ca
V] cMa] ca] ca] c”a] caV] caV] ca] ca V] cMa] ca] ca] ca] ca] ca] ca] ca] caV]ca
V] cMa] ca] ca] cha] caV]ca V]c™aV]ca V] ctaT_-70Roq] becd}[}wr | gb] XQ)
V] c™a] ca] ca] ca] ca] c*a] caV] caV] ca] ca V] c”aV] ca
V] c”a] ca] ca] ca] ca] ca] ca] ca] c*a] caV] caV]ca] ca V] c*aV]ca V]c”ta] ca] ca] cral 1° UX
Z}5=" .5 fhzzunid_ZU] V]c]ca]ca]ca]ca]ca V]c”a]ca]ca]ca]ca]c”a]ca]ca
V] c"a] caV]ca]ca] ca]ca]ca]calca V]cna]ca V] c”ha] ca\/] ca}/] cia] cia | cal caU ca] ca]
c”aV] caz 1S/ a\W ] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca

cfja] ca]/Jca] cgiegtg? ca’étcg]zgi]]{?ga ga] \gﬂ] calca]calca]ca]caljcaljcajca! ] DQ (,\dfrtx, 1
5D6="} xsni Blefdhtud ricrpardlesd ca) ca) c. a] ca] c”a] ca] ca] cal] ca] cal] ca] cal] ca] ca] c
a] caU] ca] ca] ca] ca] ca] ca ca ca ca]
Xl\_U]aej }owy] H~]ysn]hc] ]XS} Lé% d] L@]%atﬂ’ié% caL‘?]cc’a] caj c”a]ca
U c*ay] ca] gakligalical ca] csd gaDl £ catﬂscm cz@téj4ca1 caU] cal] ca] ca] ca] ca] ca] ca] ¢
a] caHMIz gl =Bl UX[ _| wr ngb\ xsnl g’] ca] cal] ca] ca] c”*a] ca] ca] ca] cal] ca] cal] cal] c
a] ca] éa] cafovad)] ca] ca] cal& a] dag%alldd)’cal] ca] ca] ¢, alU] cal] caB+027nyx}
{vqgl fa\ Wd] ca] ca] ca] cal] ca] ca] cajc
a] caV] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] cal] ca] ca] ca] ca] ca] cal] c
a] cay ca ‘EMMPLQ] 63 {M{gl[@i-mﬂyqa],palmd@ahmh oc2HrcIzd, aaieﬁﬂ&mdcﬁ@dnﬂaw c
aJca] ca] calca cal ca] ca] ca calcaUca]c a]Jca
% 26>ADFH~Hegi ] f}xsn 0X3 wl]%la(]}c]all}l r@maqh@af%dywx%@pca] ca] cal] ca] ca]
ca] ca] ca] caD] ca] ca] cal] cal] ca] cal] ca] caU] ca] cal ca] ca] cal] ca SO

@ 'a! ga\ Vi d] cU] ca] cal] ca] ca] ca] c”a] ca] cal] ca] cal] ca] ca] cal] ca] cal ca] ca]c
E!a] ca] cal'hia] amifjonadl cia] sindiadd Uy cahetidne af ¢kd amine of Example 62 with trifluoro-

Ejt | ga\ Vi cal ] ca] c”a] caU] cal] calJ.ca] ca] cal] ca] caU] ca] ca] ]
cja] L\a\?ca] c%]q*]éa%é]lﬁﬁlpea@pﬁﬁd gﬁqr@mhea? ql%s]d@aenmh’] Faamplg 49) -
, 109& ()-109%& ()- @O0% ()-10%& ()-$f10%& ()-3f}"?, F' 10%& ()
Y'109%&' ()- " y10%&' ()-!1Ss' 109& ()-!; Ss' 10%&' ()-3F"10%&' () -
887/ 2100 T10MR!t{ng-polird - G3&AIB°C ) - | +G' 109%& O-!'",& 109 ()-3
0/R0 0
/BYa0%: () }ementa{ Gr&;ngl)oanalvsm

C% H% N% S%
calculated 42.57 3.57 9.31 14.21
Sfound 4324 376 910 14.33

15 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,
then 0.21 mmol of the product of Example 59. The solution is stirred for 20 min. at
ambient temperature. The reaction mixture is cooled in an ice bath and acidified by the

20 dropswise addition of 1N HCI. The reaction mixture is extracted with ethyl acetate and the
organic phase is washed (water, saturated NaCl), dried (MgSQO,) and evaporated to yield
the expected product.

Melting point : 60°C
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This compound is obtained according to the procedure described in Example 27.

‘ Melting point : 228-230°C
Elemental microanalysis :
10 C% H% N% S%
calculated 35.16 4.63 804 9.20
Sfound 3489 469 789 932

EXAMPLE 66 : 3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

yloxy]benzamide

15 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%
20 calculated 55.32 493 1210 9.23
Sfound 55.21 513 1152 885

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

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



| & ()- ="""" #v#HH#XWBPE: | | 010% ()- D, '10% & ()-t('l, ' 109%& ()-t!l,

' 109%& ()-t N, '10%g"& ()-t!N,

1096 " & () - t #HSNSOSPSQEA$F $| Z8! 1 g10%& () -! gl0%& ()- 10 10 10l : 109%& () -

01 0109%&' ()-!w 0109%& () - f $$4%8% %@BY%[ <| Z8! ! 10%& () - 310%& () -

| Y@BLOY%E ()-!" FF"10% ()- FF" 109%& ()-! Ff 100 () - @%D% %0084 "<| Z8! ! | 1PS(10%
-Z

ULOYE () -1 Z10% YZ109& ()-!YZ109%& () -  10%& () - %&" &$&Y&A&& =| Z8! 11 37

109D () - ?fg%@%g‘ %?3 0s109% F

&'()-f,)th%&'() I-lO%&'()-Is @LOY& () - 88_E&E-’E&EEHC! 1 |

| 10%& ()-y109%& ()- 10DLODLODF #109D& () - 109D& ()-' 109D& ()-&&& ' 1'v' ~\:bC I 1S

810%HH&! ()W@M‘Cs&low&' ()-1109%& ()-!439 109%&' () -39
109% & ()- Vi ' | Z X601 ! v Sf #310%&#&&! () - M ST #310%{ & () - M Sf #310%88& () - M
| K FOd0vR &4 &10%#& () - (((

)C) G U)}[9bCl ! ! 00@210%&3(/); S| H@21Q¥8s&s & %) - SO310%& () -1 -
109%&' () - ! 8( Sf #310%& () - MxSf#SlO%Dp&' 6)1%%% ))))*e*bCl 11003
109& ©) - 33calogled) - 1098 1438 10546 101/68D9%&- 19 -1 6109&' () - e** *** F+X+~\ =bCl I |,

0%& () -1 #ct, JO% ()-2Z10 10%
0%&'8 316’%‘]’ x9r+++ W% “i'f%a %(())gozﬁ()-!o 109%& () -

109 () - Y109&' () Yf A0%& ()-F10%& ()-,C F, L,N,,,aBbCl!!!]" 3Z2"10%
&' () &0l 10%&' 10%&%}) S* 109K ( ! dOS( 1098 8
()-Y ' 10 PLE.G hg{nwlgﬁ 6a,| Sbl}kh(:y}ahyilgopyndo[Z 1-c][1,2,4]benzo-
‘ thiadiazine 5,5-dioxide

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

10 chloropropanoic acid chloride in Step A.

Melting point : 211-213°C
FElemental microanalysis :

C% H% N»% S§%

calculated 61.80 549 8.48 9.70
15 found 61.61 545 835 9.79
‘ 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
20 thiocyanate/phenol/chloroform method. The poly-(A") mRNAs are isolated by

chromatography on oligo-dT cellulose and injected in an amount of 50 ng per oocyte. The

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

25 in OR2 medium (J. Exp. Zool., 1973, 184, 321-334) by the 2-electrode "voltage-clamp"
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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
10 for the compound of Example 29, it has an EC2X of 1.4 uM and an EC5X of 4.5 pM.

PHARMACEUTICAL COMPOSITION

Formulation for the preparation of 1000 tablets each comprising a dose of 100 mg

compound of Example L........cccvinieerviiicnnnnnnneneieneneccne e sneessnees 100 g
hydroxXypropyl CEIIUIOSE .....covviiviiiiererrieteicee et 2g
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wherein :

. 5 R; represents an aryl or heteroaryl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
A represents a CR4Rs group or an NR4 group,
Rj represents a hydrogen atom, a linear or branched (C;-Ce)alkyl group or a (C;-C;)-
cycloalkyl group,
10 R4 represents a hydrogen atom or a linear or branched (C,-Cg)alkyl group,
or

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

m

‘ wherein m represents 1, 2 or 3,

15 Rs represents a hydrogen atom or a halogen atom,

their isomers and their addition salts with a pharmaceutically acceptable acid or base,
it being understood that :
¢ "aryl group" is understood to mean an aromatic monocyclic group, or a bicyclic group
in which at least one of the rings is aromatic, optionally substituted by one or more
20 identical or different groups: halogen, linear or branched (C,;-Cg)alkyl (optionally
substituted by one or more hydroxy groups), linear or branched (C,-Ce)alkoxy, linear
or branched (Cy-C¢)perhaloalkyl, linear or branched (C;-Ce)alkoxycarbonyl, linear or
branched (C;-Cg)alkylthio, carboxy, linear or branched (C;-Ce)acyl, linear or branched

(Ci-Ce)perhaloalkoxy, hydroxy, cyano, nitro, amino (optionally substituted by one or
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branched (C;-Cg)acyl, linear or branched (Cy-Ce)perhaloalkoxy, hydroxy, cyano, nitro,

amino (optionally substituted by one or more linear or branched (C1-Cg)alkyl groups),
aminosulphonyl (optionally substituted by one or more linear or branched (C1-Ce)alkyl

groups), or (C;-Ce)alkylsulphonylamino.
. 20 2- Compounds of formula (I) according to claim 1 wherein R, represents a hydrogen atom.

3- Compounds of formula (I) according to claim 1 or claim 2 wherein the R; group is in 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
represents a nitrogen atom and, together with the adjacent—CHR3— group forms the ring— Z(j
m

wherein m represents 1, 2 or 3 and preferably 1.
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phosphonate, and also its isomers.

11- Process for the preparation of compounds of formula (I) wherein A represents an NR4

group or A represents a nitrogen atom and, together with the adjacent CHR;3 group,

‘ forms the ring &j , wherein m represents 1, 2 or 3, is characterised in that there is
m

15
used as starting material a compound of formula (II) :

l SO,NH,
S G
R' NH

2 2
wherein :
R'| represents a linear or branched (C,-Cg)alkoxy group,

20 R’y represents a hydrogen atom, a halogen atom or a linear or branched (C;-Cg)alkoxy

group,

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

to yield the compound of formula (VII) :
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whérein R'1, R'; and R'5 are as defined hereinbefore,

which is :

¢ either reduced with a metallic hydride

to yield the compound of formula (X) :
RI
N %
L
R/ NH 'R,
15 wherein R'|, R'; and R'; are as defined hereinbefore,

¢ or alkylated by the action of a strong base in the presence of an alkylating agent R'sX

wherein R's represents a linear or branched (C;-Cg)alkyl group and X represents a
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R,

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

which compound of formula (VII) or (XIII) is reacted with a boronic acid compound of
15 formula (XIV) :
Ri B (OH), (XIV),
wherein R| is as defined for formula (1),
to yield the compound of formula (I/a;) or (I/az), particular cases of the compounds of

formula (I) :
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. wherein R;, R; and m are as defined for formula (1),

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

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

yield the compound of formula (XVI) :
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Y Ty

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

. which is subjected to hydrolysis in acid medium to yield the compound of formula
(XIXa) :
R’y sQ,
N
NH  (XIXa),
R/
0]

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

of which, optionally, according to the nature of the group R; 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'3-P,

wherein R'; represents a linear or branched (C-Cg)alkyl group or a (C3-C7)cycloalkyl
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wherein R'; and R'; have the same meaning and Rj is as defined for formula (),

is :

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

R, so,
<
NH XX),
' R
10 R 3
. wherein R'; and R'; are as defined hereinbefore,

- or converted in alcohol by the action of a hydride the hydroxy group of which is
converted to a halogen atom by the action of an appropriate reagent,
to yield the compound of formula (XXI) :
R, SO,
<
NH (XXD),
R, R,
15 R's
wherein R'; and R, are as defined hereinbefore, R's represents a halogen atom,

- or subjected to the action of an organomagnesium compound R's MgBr wherein R's
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OH
wherein R';, R'; and R'4 are as defined hereinbefore,

5 which compound of formula (XIXDb) :

. - is either subjected to catalytic reduction to yield the compound of formula (XXII) :
R’y SO,
N\
NH (XXII),
R, R,
RI

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

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

10 appropriate reagent,
to yield the compound of formula (XXIII) :
R’y SO,
® :
NH (XXIII),
Ry~ R,
R/ R',

wherein R'j, R, and R'4 are as defined hereinbefore and R's represents a halogen atom,

the group R'| and the group R';, when it represents a linear or branched (C;-Cg)alkoxy
15 group, of which compounds of formulae (XX) to (XXIII) are converted to hydroxy groups
to yield the compound of formula (XXIV) :
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HO ng
NH (XX1V) ,

R2
R
R R, °

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

which compound of formula (XXIV)

is 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) :

R,0 5Q,
NH
R (I/b)
R
* r/ R, R

wherein Rj, 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 technique and is

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

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 coﬁtaining as active ingredient a
compound according to any one of claims 1 to 10 for use as medicaments, such as AMPA

modulators.



