6 April 2006 NEW BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COVPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPGSI TI ONS COTadriNeGs THEM The
present invention relates to new benzot hi azi ne and benzot hi adi azi ne
conpounds, to a process for their preparation and to pharnaceuti cal
conpositions containing them It is nowjcecognised that excitatory am no

aci ds and, nore especi all | ut amat e i in the

physi ol ogi cal prod@?@@g N Tﬁé&ﬂqﬁéﬁbEwgé%fﬁ%@%ﬁi§ﬁ§8¢ﬂ£?ﬁgﬁﬁﬁchanisnB 5
underlying | earning and nmeaPRYCEBRORHHIBIPBERHAIAN st udi es have shown
clearly that a defjimiMacRugiciipe@iEOGiIrONI@ONhNMRENESM on i s closel y
associated with the devel opnent of Al zheiner's disease (Neuroscience and

Bi obehavi Ghaprepayiiwigstion pdates trenew Bermzathiprgsyindsieny qﬂnmé@mﬁlcgm@gwdsmgaz 39,
517- 545) NUNMEr QuUS _S ud| cent nonstrated the
oxi st enbeParess g eig BHBRERAT oL R Rl ERRN B SRE BB o
functional interactions (Nblecular Neur ophar necol ogy, 1992, 2 15-31). Ampng
t hose receptors t he AMPA ("a-am no- 3- hydr oxy- 5- et hyl - 4- i soxazol e- pr opi oni c
aci d") reképnoy mppmised they greitatpy pBEemcHls %ésmormﬁpp@akl)éog ptamake Plsliehomena
of phy5| A p t norena

i nplicat eﬁ&?ﬁi fcﬁé @?g&}g Okg‘%&h f)nggdrreéér?%rc}fg{aétgfogal ﬁ@tﬁ tgyanhqf] tﬂgﬁ%cgr}]]?ng has
beensshowmdetiying leasog atdethewdoryn Rathophysivkaial stndieh dats shhw:g clm’aﬂﬁm@\ 40 its

receptor in. the hippocanpus, one of the cerebral regions ess to
mqermcognﬁietﬁ%fél%ﬁ%gﬁ%%ﬂgﬁ PAUFQIFATIISHIOB! I GIOsEy Agroniteled Witk ey Vefézﬁmﬁarcet am

have veryd gﬁﬁﬁhﬁ& sbsﬁeasg e@\fe‘izk&%@ﬁn@é aﬁ@dyﬂoeéﬂa%rg%wewgehm hes AMPAs
receptors of neuronal cell$ (Journal of Neurochemistry, 1997, ~58,

1199- 1204anﬂﬁshﬁN@hebmk@mwéﬁanﬂi5d6ﬁﬁ6hnds of benzanlde structure have been
descri bed as having that same nmechani smof action and as inproving mesic
performance (Synapse, 1993, 15. 326- 329). Conpound BA 74, in particular, is
the nmost metdover, Ofurhdlose siREsPERrTBeeht0gtaal hava 0B chstrated atht YexiPédce nbf

specification EP 692 484 describes a benzothi adi azi ne conpound _having a
10 .  excitatory amino acid receptor sub-types and their functional interactions (Molecular

Neuropharmacology, 1992, 2, 15-31).

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

receptors of neuronal cells (Journal of Neurochemistry, 1992, 5_8, 1199-1204).

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

agents.

Finally, batent specification EP 692 484 describes a benzothiadiazine compound having a ~
25 facilitatory action on AMPA flux and patent application WO 99/42456 describes, inter



25 facilitatory action on AMPA flux and patent application WO 99/ 42456
describes, inter 6 April 2006 -9 alia, a nunmber of benzosmmili2agsne
conmpounds as nodul ators of AMPA receptors. In addition to being new, the
benzot hi azi ne and benzot hi adi azi ne conpounds form ng the subject-matter of
the present invention surprisingly exhibit pharmacol ogical activities in
respect of AMPA flux that are clearly superior to those of the conpounds of
simlar 5 structure described in the prior art. They are useful as AMPA
modul at or §/igrp TReDer pEhgnFeHEadianingHoBRONRH TBedwrIRINSE AYAT A rereP@rssor der s
associated with age, with anxi ety or depressive syndrones, w th progressive
neur odegener ati ve di seases, with Al zheiner's disease, with Pick's disease,
W t h Hunt imngdditioms tochdi @ aew Wht besttihiaaps eed benzowiiddiazaeoioeippendy foanitzahe

neur odegenerati ve di seases, w.th sequel ae of ischaem a and with sequel ae of
epi | epsy. Sutyecteatise 8 dit PTeRYE ARYBHOR sheprisdshpedulip phirmaselpgigali astixdigpdunds  of

forml a (#ngéctgf ARk Halafd &e%ﬁl‘g}g%gﬂeﬁof tﬁh&s@%ﬁﬁ?%ﬁug@&&ré@ siﬂgl

het er oary roup, R répresents a gen atom "a hal ogen at om or af’nydroxy
group, 1Stricture plegsiat $n theGRRdRArtg Theyp arerusafinl BRAM O wpduRBrs apthe Sieathsena
hydrogen atom a.linear or branched (C -C6) al(ﬁ%{ gr oup_or a (C3-C7) -,

cycl oal kyPT BFEdeiilon R4 mnsaseghfiye dis SgRarialadomity RS WithEXIetoT dsPEsRiked

(Ct - C6) al kydarGh QU RyittPprodfesbivt GiRln®8 Efdnsraftve il RQE Nw Rl A iMder'st @SB &M t h
the adjacent -CHR3- group, forms the ring wherein mrepresents 1, 2 or 3,

r epr esent $ick'shfideasgewitht Bumidngten'h ghorgen wathosghizophrenia, with sequelae of acute

neurodegenerative diseases, with sequelae of ischaemia and with sequelae of epilepsy.

10 The present invention relates more specifically to compounds of formula (I) :

RO 9.0

U
A/Clé @
R; R,

wherein :

R; represents an aryl or heteroaryl group,

R, represents a hydrogen atom, a halogen atom or a hydroxy group,
15 A represents a CR4R;s group or an NR4 group,

R; represents a hydrogen atom, a linear or branched (C,-Ce)alkyl group or a (C3;-C)-

cycloalkyl group, |
R4 represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

or

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

m
wherein m represents 1, 2 or 3,

Rs represents a hydrogen atom or a halogen atom,

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



to their isomers and to their addition salts with a pharnmaceutically
acceptabl e acid or base, 6 April 2006 it being understoo@d Ap@it2006 "aryl
group” is understood to nmean an aromati c nonocyclic group, or a bicyclic
group in which at |east one of the rings is aromatic, optionally
substituted by one or nore identical op_different groups: hal ogen, |inear
or branched (Cl-C6)al kyl (optionally 5 substituted by one or nore hydroxy

groups), r ed (Cl-C6)al koxy, linear or branched
(Cl-Co) pekgﬁ%ﬁ%;qnagﬁsgoﬁq%%ar or branched (Cl-C6)al koxycarbonyl, |inear or

branched («Clalh)opduley li§ Bhdrst6T RORYan A HEAALEOMAAbAREP 8fbub Fbr epﬁpc%ﬁ’d grolip near

or branched (C - E)er hal oal koxy, hydroxy, cyano, ni itro, am no (opt| onal |y
subst i t-ut ed iByligk abteasteneeot] thaatmegs o¥ aigrwaticheption@lly O)stituked by oné onezare or

one o ot o rRicar Sbr AHRARC kiowPt PR e o a5t ekl pheiely ™
(optional 'y @ua&ﬁﬂeatbtyeshehﬁ 96 Hro¥T RolgdsNeieaPbr Baadeled, - C(sﬁllko%) Rhdey |

groups), nono- é (C -Co) al kyl sul phonyl ) am no, nono-

(trifluor oneqfkhfﬁwﬁ‘ﬁ)lﬁ nﬂs)}?aihamlk}’l?dxma?l( 9he(dvﬂ€ef%baﬂ<qucarmy1mhm®h omay be

dentical or S ro n.ato near_ of, _branched
I(CI - Co) al kylbr%ghgg(rg@ 'Fﬁ)ag(g%l%l %%’/OX%' li% eo%?lran(:% CR %"9’1 %ﬂﬁ%rt?r bﬁ?‘r % %y one
or more i deni0,q&)pettialoalikdxyehpdtbxg r@u@@ mtliléﬂ agen, (oﬂatidih@ﬁy sﬁsnbﬁaﬂsﬁwe or
(C-ce)al kyl, linpear or_branched (Cl - - perhal oal k ydroxy or |inear or

branched ( CI™e%) 4psep,qr) branched; frig ¢)§/1ﬂ<ylg%dglea1i &r U %@4 d@dctslﬁcﬂeﬁfpuﬁﬁ
. arongfic mmxsém@g] ion @l Iy Fy ShbBiiGYa Hyconegé]rolﬂgre 1%%@3?@% {1% Sbagpfyeof the

rings is aromatic Ining one, two or three rent
hetero at orrsgre@saa,camnhoﬁulphnnryl (opyeally elxl;sgenedarngal @il grhmore kixptat @ndrinched

bstituted dent I s. hal ogen, li.near or
Elrja?]clheg ?Cléa%ggﬁféal grq“lp e:a’tn%g‘?l g’?aﬂ’c{(g ({%ﬁq&%‘;l%% gl%“m?’l g’é%ﬂ% 0Pt b":hanched
(Cl - C6) per hakomldedtheth lsﬁ’lggén}@fanﬁﬁ@npb@Ra()@Rbc)B?v%e!f&ﬁYRarﬂg&?nmchc afahoxy .

| i near or branched I'i near or branched per hal oal koxy,
hydr oxy, cyalﬁ@iﬂtlcﬁl o1 @i fferemt, aﬁ]’rﬁ%ﬁﬂ( 8 pyidogal lajorg abgtlmm@d:rmch@d\écaﬂs)aﬂ%

lslugg 3 ta'[ ed %&gghe I(Q)ng:’lgrgl Ik negl; ?o %alglné{%%sg%?té 3%%' %é(frpc;[ré qgentchI >

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

perhaloalkyl, hydroxy or linear or branched (C;-Ce)alkoxy),
¢ 'heteroaryl group" is understood to mean an aromatic monocyclic group, or a bicyclic
group in which at least one of the rings is aromatic, containing one, two or three
20 identical or different hetero atoms selected from mnitrogen, oxygen and sulphur,
optionally substituted by one or more identical or different groups: halogen, linear or
branched (C;-C¢)alkyl, linear or branched (C;-Cg)alkoxy, linear or branched
(C1-Cg)perhaloalkyl, linear or branched (C,-Cg)alkoxycarbonyl, carboxy, linear or
branched (C;-Ce)acyl, linear or branched (C,-C¢)perhaloalkoxy, hydroxy, cyano, nitro,
25 amino (optionally substituted by one or more linear or branched (C;-Cg)alkyl groups),
aminosulphonyl (optionally substituted by one or more linear or branched (C;-Cg)alkyl

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

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
30 acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,

glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, methane-



groups), or (Cl-C6)al kyl sul phonyl ami no. Anong the pharnmaceutically
acceptabl e acids there may be nentioned, without inplying Ami2006m tation,
hydrochl ori ¢ acid, hydrobrom c acid, sul phuric acid, phosphonic acid, 30
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid,
succinic acid, glutaric acid, fumaric_gcid, tartaric acid, naleic acid,
citric acid, ascorbic acid, nethane 6 April 2006 -4 sul phonic acid,

canphori c chd“ et.g.. Anong t.he pharmaceutically acceptabl e bases there nmay
be nentioﬁ@@,oﬁfﬁﬁgdPHFW8F Fﬂg’ﬁ ny limtation, sodium hydroxide, potassium
hydroxi de, triethylam ne, tert-butylamne, etc.. 5 The Rt O group is
preferably in position b of the phenyl carrying it. The preferred RL group

i s an arylAmoergihe pheperceetidally epteptabid baseshbstmiybe thephiemsd, withhenintphgnar yl-
group is a _sybstituted,.phenyl group, the substituent is preferably in the
nmeta posifty glr?.“ttaﬂ‘?& B‘Pdéglgr%})éﬂo’g&‘,je’g&%%‘% ?‘Yﬁ‘%@xﬂﬁ’d F&?&é‘ﬂmﬁ%ﬁe”ﬂ@“ % red
compounds gf the invention are those wherein A represents a nitrogen -N atom
and, together with the adjacent -CHR3- group, forns the ring Q wherein m m

represents 1, 2 or 3 and preferably 1. Preferred conpounds of the invention
are :_ - . . .. .
7- ( 3-Fret hy PSR Ro,&/9uPss Bresganty (mposiiory? 8t thpPRSAY] 696138 - ¢1 [ 1, 2, 4] benzot hi adi a
zine 5,5- 15 di oxide, -
3-[(5, 5-dioxido-2, 3,3a,4-tetrahydro-1 Hpyrrolo[ 2, 1-c][1, 2, 4] benzot hi adi azi n-
7-yl ) oxy] The@refered %Cgrgl,lp is an aryl group, especially optionally substituted phenyl.
3- (5, 5-di oxi do-2, 3, 3a, 4-tetrahydro-|1 H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzdt hi azi n-7-yI
)oxy] aniline,

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

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

10 Preferred compounds of the invention are those wherein A represents a nitrogen
—N
atom and, together with the adjacent -CHR,- group, forms the ring wherein m

m

represents 1, 2 or 3 and preferably 1.

Preferred compounds of the invention are :
- 7—(3-methylphenoxy)-2,3,3a,4-tetrahydro-1H—py1'rolo[2,1-c][1,2,4]benzothiadiazine 5,5-
15 dioxide, .
- 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)oxy]-
benzoic acid, '
- 3-(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4|benzothiazin-7-yl)oxy]- -
aniline, . | _
20 - N-[3-(5,5-diox1do-2,3,3a,4-tetrahydro-1H-pyrrido[2,1-c][ 1,2,4]benzothiazin-7-yl)oxy]-
phenyl]-methanesulphonamide, , B
- ethyl hydrogen 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenylphosphonate,



20 -

N-[ 3- (5, 5-di oxi do- 2, 3, 3a, 4-tetrahydro-| H pyndo[ 2, 1-c] [ 1, B, Agpdie@0get hi azin-7-y
| ) oxy] - phenyl]-nmet hanesul phonam de, - ethyl hydrogen

3-[(5, 5-di oxido-2. 3, 3a, 4-tetrahydro-1 Hpyrrol o[ 2,1-c][1, 2, 4] benao-

t hi adi azi n-7-yl) oxy] phenyl phosphonate, & April 2006 -5 and their isoners.
The invention relates also to a process for the preparation of conpounds of
formul a (Iagn. The process for the preparation of compounds of formula (I)
wherei n AZPEHIUSEHPESan NRé group or A represents a nitrogen atom and,
together with the adjacent CHR3 group, forns the ring/ \ , wherein in
represents 1, 2 or 3, is characterised in that there is 5 used as starting
mat eri al dheonyrotiog raddtes dsanol seprotdsy faor tRe dreparati & MNdmpodndstod feimula (IR i
represents a linear or branched (O -C6)al koxy group, 10 R 2 represents a
hydrogen atom a hal ogen atomor a |inear or branched (Cl-C6)al koxy group,
whi ch is (18 Rbdebefor tRAGESHa 6 do oaﬁasdof%hmm@g “Hi‘erefn?ménggsédté i NRy the
presence of a base, in a tetrahydrofuran or acetonitrile rum: 15°C -
CH2 - (CHZyonp oCHl represe@E| a (ttrdden atoimesm, togathérswib thefaljaeehtf GHRE @rongd,a (1),
to yield the conpound of forrmula (1V) '

forms the ring , wherein m represents 1, 2 or 3, is characterised in that there is
P m
used as starting material a compound of formula (II) :
R, SO,NH,
@: an ,
R'S NH,
wherein :

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

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

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

tetrahydrofuran or acetonitrile medium :
15 : Cl-CH; - (CH,), - CH; - COCI i,
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

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

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



R. - SONH22 N+COCHZ (CH2)mCH - C wherein R, and R2 are as
defi ned hereinbefore, 20 which is then cyclised in baS|c6rmph|Iu?f0060 yield the
conmpound of forrmula (V) : 6 April 2006 -6 wherein R1, R 2 and mare as
" defined hereinbefore, which is subjected to reduction, in alcoholic or
di et hyl f or mam de nmedium in the preserbce of sodi um borohydride, to yield
the conmpound of fornmula (VI) : 050 1 | ~NH wherein R1, R 2 and mare as
defi ned herei nbefore, which is subj ctﬁéto the action of boron tribrom de
to yield the conpound of formga (VIE& OS/01l 10 wherein R2 and in
are as defined hereinbefore, (Q ox e Polised : 7 in the presence of an
am dine of formula (VIII) NI I M Wnewgin: 15 R3 is as defined
for formula (1), ’

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

which 1s subjected to reduction, in alcoholic or dimethylformamide medium, in the

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

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

to yield the compound of formula (VII) :

\\/
@[\b (VID),

10 wherein R, and m are as defined hereinbefore,
(b) or cvclised :
> in the presence of an amidine of formula (VIII) :

R3—<NH (VIII)
NHZ

wherein :

15 Rj is as defined for formula (I),



—6April 2006 -7 to yield the conpound of fornula (1X) : R1\/-~SO2 N~ "' v

-NH R3 wherein R1, R, and R3 are as defined hereinbeforgpapwpedsis @ e
either reduced with a netallic hydride to yield the corrpound of formula (X
I\-,-, SO2 NHRvi INHR3 2 wherein R1, R2 and R3 are as defined

herei nbefore, or alkylated by the actign of a strong base in the presence
of an al kylating agent R 4X 10 wherein R 4 represents a linear or branched

(Ci-Co) al lié{ {})}up and rﬁqﬁgrese a haI ogen atom and then reduced to

yi el d t he 'CSFpoURGOGPOY g (AX)- oy gv2 NH (XI), wherein R1, R2, R3
and R 4 are as defined herei nbgfv ore, orscl)S in the nresence of an al dehyde of
formula (XIl) O \z

R/ NH/kR

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

which is :
5 ¢ either reduced with a metallic hydride

to yield the compound of formula (X) :

R SO,
AN
NH .
(X),
R'/ NH 'R,

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

¢ or alkylated by the action of a strong base in the presence of an alkylating agent R'4X
10 wherein R's represents a linear or branched (C1-Ce)alkyl group and X represents a
halogen atom, and then reduced

to yield the compound of formula (XI) :

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

15 > in the presence of an aldehyde of formula X1 :

0
/7
R—C (X1,
H

wherein Rj is as defined for formula (I),

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



R3 C(XIl), Hwherein R3 is as defined for forrmula (1), to yield the
conpound of formula (X) described above, 6 April 2006 -8g@tAgriigooep R 1 and
the group R 2, when it represents a linear or branched (Cl-C6)al koxy group,
of which conmpound of forrmula (X) or (XI) are converted to hydroxy groups to
yield the compound of formula (XII1) : _gHO SO 2 NH (MD N | R4 5 wherein
R2, R, and R4 are as defined for fornmula (1), which corrpound of forrrula

R E (O 95 BP0 GRB B aide e B8 efrsfthon TRERORN tatchpd €RRbRdl o ¢ he
conpound Ic%fro 19 o Whah( ﬁn@éfﬁhﬁﬂ%)(??@@@ﬂb sﬂélcaﬁvéme&hﬁmi;hemﬁpmounds of

formula ( wherein a 4 are as defined for formula (1), 15
wher ei n R10 Y@%@Omomcbo%fgﬂﬂ'éﬂmg@for formula (1), which conpounds of
formula (1/al) or (hat) : giéubj ected, if necessary, to conventional
conversions in respect of th s ths of the group RI, are, if
necessary, purified according t onveNHi Ona|(XHqu’l ficati on techni que, are
optionally

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

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

R; 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) :
R,0 SQ:
R7YTONTR,
R

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

@[ \i} (W)

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

which compounds of formula (I/a;) or (I/ay) : _

are subjected, if necessary, to conventional conversions in respect of the substituents of the
group R, ‘

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



20 separated into the isoners according to a conventional separation
technique and are 6 April 2006 -9 converted, if desired, a6mp@ 2006 r addition
salts with a pharmaceutically acceptable acid or base. The process for the
preparation of conmpounds of fornula (1) wherein A represents a CRARS group
is characterised in that there is used_gs starting material a conpound of 5
formul a (X\/) X V\/nereln : , represents a linear or branched (d -C6)al koxy

group, re r n atomor, a linear o

br anched %8”%8%’? éﬁ% df&?ﬂn&ﬂgl‘giﬁg’ﬁ Béauttca‘ﬁi/ﬁécea@??eow@for

chl or oacetase in the presence of dinethylformam de to vyield the conmpound of
formula (XVI) : R wherein R, and R 2 are as defined hereinbefore, 15 which
is subjected to rearrangenent in basi c nmediumto yield the conmpound of ‘
formula (XYLl ( efined herej pbefore,
whi oh s QS ESTPE By SfoRape B R B naieamtern £ hEUBr esence
of an eXC(gﬁcﬁlp ZsD cﬁﬁra@ﬁeﬂ&'édeﬂﬁ @by GRdre alRdugedcas 3§téﬁlh§ ﬁﬂ@ﬂﬂt aof:ompound of

p-t ol uenesul phonl c acid to yield the conpound of fornula (XVM": 6 April
2006 310 (oxld XVisherein R'1 and R 2 are as defined herei nbef ore,

R,
SO

NH(XV)

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

yield the compound of formula (XVI) :

R'1
50,
N (XVD),
. W;/
2 O O

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

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

formula (XVII) :

(XVID),

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) :



which is subjected to hydrolysis in acid mediumto yield the conpound of
formula (XIXa) : 5 0 wherein R1 and R 2 are as defi ned éhWapdi20086f or e, of
whi ch, optionally, according to the nature of the group R3 it is desired to
obtain, the nitrogen atomis protected by a protecting group, and which
then, after treatnent with a strong bagge, is treated wth a conpound of
formula R 3-P, 10 wherein R 3 represents a linear or branched (C, -C6)al kyl
group or a (C3-C7)cycloal ky, group and P represents a |eaving group, to
yield, after deprotection 0Of! FPlagen atom the conpound of formula
(XIXa) R21\,--, .s0 2 NH' a) ¥ V\,herei@f\l;h%), R 2 and R 3 are as
defi ned herei nbefore, 15 whi ougd of fornmula ("Xl Xa) or (X X a),
represented by fornmula (X X/ >(Xl 0O wherein R1 and R 2 have the sane
neaning and R3 is as defined*or groola (1), is : 6 April 2006 -11 -
either subjected to catalytic reductifon to yield the compound of formula
(XX) R 1 iSO :

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

which 1s subjected to hydrolysis in acid medium to yield the compound of formula

(XIXa):
R’ SO
N

NH  (XIXa),

R'j

0]

wherein R'| and R"; are as defined hereinbefore,
of which, optionally, according to the nature of the group Rj it is desired to obtain, the
nitrogen atom is protected by a protecting group, and which then, after treatment with a
strong base, is treated with a compound of formula R's-P,
10 wherein R'; represents a linear or branched (C;-Cg)alkyl group or a (Cs-Cy)cycloalkyl
group and P represents a leaving group,
to yield, after depfotection of the nitrogen atom, the compound of formula (XIX'a) :
R, S0,
M xixa),
R'/ R’y

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

R R,
0
wherein RY and R'; have the same meaning and R is as defined for formula (),

1S :



wherein R1, R 2 and R3 are as defined hereinbefore, - or converted in

al cohol by the action of a hydride and the hydroxy group6diprilR8065 resulting
conmpound is converted to a hal ogen atom by the action of an appropriate
reagent, to yield the conmpound of formula (XXI) RS wherein R1, R, and R3
are as defined hereinbefore, R; represents a hal ogen atom 10 - or
subjected to the action of an organonmagnesi um conpound R 4 MyBr wherein R 4

represents r._branched, (Cl - I ou i el he conpound of
formula (X& rsu Jeﬁite?i to Cata@%F PR %?ld%cé) B@o%%néuﬁa ‘and R 4 are

as defined herei nbefore, 15 wi ch co nd of formula (XIXb) : - is either
subj ected to catal ytic reducti O wﬁ the c ound of formula (XXIl) 6
April 2006 -12 wherein R1, R 2 xH 4 are(xg defi ned herei nbefore, -
or the hydroxy group of which i omyerted to a hal ogen atom by the action
of an appropriatée reagent, 5RO Vield theRgonpound of fornmula (XXII'1) :
(XXI'l'1), 4 R? s wherein R1, R2, R3 and R 4 are as defined herei nbefore and
R 5 represgiidn & HRLogER; atea@detihal igreidpefl¥el and the group R 2, when it
represents a linear or branched (Ct-C6)allcoxy group, of which conpounds of
formulae (XX) to (XXUl) are converted to hydroxy groups 10 to yield the

conpound of I}_ID B Brel 4! Mohol by the action of a hydride and the hydroxy group of the

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

reagent,

to yield the compound of formula (XXT) :
R’ SO

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

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

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

to yield the compound of formula (XIXb) :

(XIXDb),

wherein R'y, R'5, R3 and R4 are as defined hereinbefore,

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



vnh (XXI'" ) , R3 R5 15 wherein R2, R3, R4 and R5 are as defined for formula
(1), which compound of formula (XXIV) is reacted with a lpaghizpgaci d
conmpound of forrmula (W) : R B (OH2 (XIV), wherein R is as defined for
formula (1), to yield the conpound of fornmula (1/b), a particular case of

t he conpounds of forrmula (1) 6 April 2_%26 Sofl NH I , CHwC- R % R3 4
wherein Rl, R2, R3, R4, R5 are as definéd for formula (1), which conpound of
formula (I/b) is subjected, if necessary, to conventional conversions in
respect of the substituents i\ the gsoyp RI, is purified, if necessary,
according to a conventional p at i\@mt EChgi}&if)’ is optionally separated
into the isonmers according to vent]l onal separation technique and is
converted, if desired, into galtg with a pharnmaceutical ly

accept abl e acid or base. The iznventi ¢on ext®nds al so to pharnaceuti cal

conposi tions conprising as active inBtedient a conpound of forrmula (1) with
one or mogG.annfOR &L Gnk RErLe ;10 | %Cgﬁ%%inﬁﬁf@'wm ents. 10 Anong the

phar maceut i cal conpdsrti ons accor fnvention there nay be

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

5 to yield the compound of formula (XXIII) :

wherein R';, R';, R3 and R4 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
group, of which compounds of formulae (XX) to (XXIII) are converted to hj/droky groups ’
10 to yield the compound of formula (XXIV) :

HO s,
NH

(XXIV) ,

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

which compound of formula (XXIV)

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

15 R, B (OH);, (XIV),

wherein R, 1s as defined for formula (1),

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



menti oned nore especially those which are suitable for oral, parenteral
(intravenous or subcutaneous) or nasal adm nistration, t@ppgfsosy dragees,
sublingual tablets, gelatin capsules, |ozenges, suppositories, creans,
“ointnments, dermal gels, injectable preparations, drinkable suspensions,
etc.... 15 The dosage used can be adaptegd according to the nature and the
severity of the disorder, the admnistration route and the age and wei ght
of .the patient., The dosage ranges from1l to 500 ng per day in one or nore
admi ni strations. The foll ow BgOExanple Jj | lustrate the invention but do not
limt it in any way. The startifp mterlﬁ¢§ used are known products or
products prepared according to ZQé rocedugpb) The structures of the
conpounds described in the Exa : term ned according to custonary
spect rophotonetric techni ques nfﬁg/ gt NR4 2, nmass spectronetry ...). 6
April 2006 -14 EXAVPLE 1 : 7-Phenoxy- 2, 333a, 4-tetrahydro-1Hpyrrolo [2,1-c]
[1,2,4]- bDémrenRiaki, Rai Re Rs a5 asidsfineiefosfapmule (1),
N-[ 2- (Am nost dphonyl ) - 4- net hoxyphenyl | - 4- chl or obut anam de 144 mol of
triethylanine and then, dropwi se, a solution containing 135 mmol of 5
4- chl or obuiigobanesind of Rbretilde/H) s 30jdttedolr fbelsERIME o5 ARl T5Fersidian added
to a solution containing 96.4 nmol o% 2- am no- 5- nethoxybenzenesufp onam de
in 200 ni TePeqtqf the supsiétnenss pFthe gepup\Rar ni ght at anbi ent tenperature, the THE
is evaporated off and the residue is taken up in water. Foll ow ng
extraction wth ethyl acetate, the organic phase is washed and dried. After
evapof at i onputifiel, ékpeetad, praddiog tb 3 bvaitded puifdagord fé&lﬁﬂl e, 3 optidnallFO Step
B : 5.5-Di oxo- 7 nmet hoxy- 2, 3-di hydro-1 H pvrrol o/ 2, 1- c11l, 1benzo-
t hi adi azi EP%HEd F}P@ddef‘t ISOBeRT ABLPTHIAS ttRe? AsHYRItENah s¢r§r%ltonrqeelanweland ght at
anbient te f r Iutlon
A ter the oo ey o daffed AR el R A Dl ?@Fﬁ%@e% g
expect ed product, which precipitates, is filtered off,

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

drinkable suspensions, etc. ...

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

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

20 procedures.

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

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



15 rinsed and dried. Step C

5, 5- D oxi do- 7- et hoxy- 2, 3, 3a, 4-tetrahydro- 1 H pvrrol o/ 2, 16cApr,2006
benzot hi adi azi ne 106.5 mml of sodi um borohydri de are added to a suspensi on
containing 35.5 mmol of the product obtained in the above Step in 40 m of
di met hyl f ormam de (DVF). After stirring;£20 overnight at anbient tenperature,
the reaction mxture is cooled and then 150 m of an iced solution of IN

hydr ochl or, dded ab v ure. ted product

or cci pi ¢ atSKARAER 8 b ey dra  lrAgt b rolo b b lbeis: ep b

5, 5- D oxi do- 2, 3, 3a, 4bgﬂgtﬁgugzg]elg-g AWkl ol 2, 1-¢c111, 2,41- 25
benzothlad|a2|n 7-ol 6 April 2006°-15 /9.3 nnDI of boron tribromde are
added dropwi se to a suspension containing 26.7 mml of the product obtained
in the above .,-60C under
nitrogen. The=te = : % he whol e
returns to anbient tenperature and is stlrred overnlght After cooling the
reaction mxture 5 in an ice bath, 100 m of water are added and the

bi phasi ¢ d¢stmmol orineigthydansing remédthenr,i @mpwml y. sofhigors tgglpieim;igoﬁﬁis oufiol wEd i s

f||te ed T ite. SO|I bialn S e. and
drie ylelgﬁ FRES %8 dﬁﬁ%gg 1°€N%f %6g% ﬁpﬁ?b %ﬁ%@f%ﬁ é@

7- PhenOXV-cBmt@m&ég 46T4&ﬁ1hahbﬂr23arﬂdﬂo@1ﬁ1'éthbﬁﬂ%nﬂmﬁhﬂ hohathlde %sz@ﬁﬂoéﬂﬂrm azine
5, 5-di oxi de. A suspensi on containing 0.832 mol of the conpound obtained in

t he above Adics stiming qygrghi|at ambishkieyipewiupi the AEFdis eYampsatpdhoff apf theoyspidpe
t at d f
5 hour o i & HsEED et el Brach Ol oy T 6 Y8 bnBhfi ab SRRSO

m of CH2GA@ dntme‘\fsamsp@msatmn ih8s ekpdctedrpediucAistobraimddp tieafoirnbf o oil.he 15
filtrate, the residue is purified on a silica colum, using as eluant a

net hyl ene
10 Step B :  5,5-Dioxo-7-methoxy-2,3-dihvdro-1H-pyrrolo/2,1-c][1,2,4]benzo-

thiadiazine

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

15 rnsed and dried.

Step C: _ 5,5-Dioxido-7-methoxy-2,3,3a,4-tetrahydro-1H-pvyrrolo/2,1-c][1.2.4]-

benzothiadiazine

106.5 mmol of sodium borohydride are added to a suspension containing 35.5 mmol of the

product obtained in the above Step in 40 ml of dimethylformamide (DMF). After stirring 4
20 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 rrﬁxture. The expected prbduct

precipitates and is filtered off.

Melting point : 193-198°C

Step D : 5,5-Dioxia'0-2,3,3a,4-tetrahvdfo-]H—pvrrolo[Z,] -c/f1,2,4]-

25 benzothiadiazin-7-ol




chl oride/ ethyl acetate (95/5) m xture, and yields the expected product.

Mel ting point : 239-243C Elenental mcroanalysis : C% HBABGIZ0620

cal cul ated 60.74 5.10 8.85 10.13 found 60.67 5.06 8.65 10.22 EXAMPLE 2 :

7- Phenoxy- 2, 3, 3a, 4-tetrahydro-I Hpyrrolo[ 2,1-c] [1,2,4]- benzothi adi azi ne

5, 5-di oxi de, a isonmer EXAMPLE J : -15

7- Phenoxy- 2, 3, 3a, 4-t et rahydr o- IFprrroIo[Z 1-c] [1,2,4]- 25 benzothi adi azi ne
5, 5-di oxi de, R isomer The conpounds of Exanples 2 and 3 are obtai ned by
separation of the isoners of 6 April 2006 -16 5 10 Exanple 1 on a chiral

col um, ChpRahfel ofBdron trittdinidk /8 a8idit drogwsehy &Blispenst@PMaiRing 26.7 mmol
|sopropanoUd|ethyIan1ne m xture. After separation, each isonmer is purified

by chr onapﬁihegp@@hsi ohtaiaed i itmakayleFep ds i3AQ i sofedicderomethane maintained at

di chl orone ne/ et hyl ace 20/10 m_x1i

B Phenoxy 5. Sacth HeRding Bt Seraetuire s Bratie fof P Haph ang dhen e athols i ne
5, 5- di oxi g@urhBeo @mmu&ehpéfatﬁreqnm étﬁyudrtgreﬁﬁgﬂpAﬁeﬂ/@%hﬁbw RedicaGERiME NG tO
t he procedure described in Exanple usin approprlate starting

Taters al umtm@a@@.ws) ] pézwaim@e Bdedundahe ¥ rbmhas;arﬁefstym rmeds s S

of the foll Sbrai he accordln roce ure
water w1th ether and dned yleldmcr the expected product.

Melting point : 237-242°C

Step E : 7-Phenoxv-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c][1,2,4]-

10 benzothiadiazine 5,5-dioxide

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

1.66 mmol of phenylboronic acid, 1.25 mmol of copper acetate, 2.5 mmol of pyridine and

100 mg of molecular sieve is stirred for 5 hours in 20 ml of methylene chloride (CH,ClL,).

After the addition of 20 ml of CH,Cl,, the suspension is filtered. After evaporation of the
15 filtrate, the residue is purified on a silica column, using as eluant a methylene

chloride/ethyl acetate (95/5) mixture, and yields the ekpected product.

Melting point : 239-243°C

Elemental microanalvsis :
. C% H% N% S%
20 calculated 60.74 5.10 885 10.13
found 60.67 5.06- 865 10.22

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

benzothiadiazine 5,5-dioxide, o isomer

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

25 benzothiadiazine 5,5-dioxide,  isomer

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



~ described in Exanple 1 using the appropriate boronic acids in Step E. 15
EXAMPLE 5 : 6 April 2006

4-1 (5, 5- D oxi do- 2, 3, 3a, 4-tetrahydro-|1 H pyrrol o[ 2,1-c] [ 1, 2, 4] benzo-

" thiadiazin-7-yl)oxy] benzonitrile Melting point :242-245"C El enental

m croanal ysis : C% H% N% S% 20 cal cul ajged 59.81 4.43 12.31 9.39 found
59.72 4.53 11.95 9.61 EXAI\/PLE-6

b -
i e oz FEPPIS b3 Btk TG RBIEERG poi IS 30953 CoR o 100868 - 17

| | e | T c 39
onﬁﬁng g Séyp?%%&?diﬁggl%iﬁeﬁw&%@ _;ﬁlaaltlgﬂ ALk tonRr &l pdifkd hPctddmros

7- ( 4- Met hygraphe vnyeys)lic2,c8 e Ysingay cimnd p dichlérpyethanaiftRy] heethte [(20/20 hixture.
benzot hi adi azi ne 5, 5-di oxi de Melting point : 222-226C El enental A
m croanal ysis : C% H¥% N% S% 10 cal culated 61.80 5.49 8.48 9.70 found 61.77

5. 54 8. 29 gX SR AAVPLE-Fheno xy-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}[1,2.4 benzo—
7- (3- Met hyl p'ﬁenoxyj 2, 3, 3a, 4 tef rahydro-| H-pyrI?}(,) | o & ][]’[1]
benzot hi adi azi ne 5, 5- dll@daladmew-dwngiepm nt : 190- 1_950 15 HE errent al

m croanal ysi s :

The compound of the following Example was obtained according to the procedure

described in Example 1 using the appropriate starting material.

Melting point : 184-187°C

FElemental microanalvsis :

10 C% H% N% S§%
calculated 60.74 .5.10 8.85 10.14
Jfound 60.24 5.04 8.69  10.09

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

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

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

Melting point : 242-245°C
FElemental microanalysis :

C% H% N% S%

20 calculated 59.81 443 12.31  9.39
found 59.72  4.53 11.95 9.61
EXAMPLE 6 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-

thiadiazin-7-yl)oxy]benzonitrile

Melting point : 227-230°C



C% H% N% S% cal cul ated 61.80 5.49 8.48 9.70 found 62.16 5.55 8.22 9.56
EXAMPLE 9 : 6 April 2006
7- (4- Met hoxyphenoxy) - 2, 3, 3a, 4-tetrahydro-1 Hpyrrolo[ 2,1-c][1,2,4]- 20
" benzot hi adi azi ne 5, 5-dioxide Melting point : 188-191 C El enental
m croanal ysis : C% H% N% S% cal cul ated,58.94 5.24 8.09 9.26 25 found 59.11
5.35 7.90 9.43 6 April 2006 -18 5 EXAWPLE 10 :

7-(3-I\/Eth0ééphen?xy)-2 z 3a, 4-tetrahydro-1Hpyrrolo[2,1-c] [1,2,4]-

benzot hi a i e Melting point : 152-155C El enent aI

m croanal ysis : C% H% N% $% ul d 58,94 5.24 8.09 9.26 found 59.06
5.37 7.75 9.12 EXAVPLE 1€1§9 e WA 898

7- (13- Met hoowjpli@edXy) - 2, D934, 444 r aliydro- PBIpyrrol o[ 2, 1-c] [1, 2, 4] -
benzot hi adj. azi ne 5, 5- di o ide, a isomer 10 EXAMPLE 12 :

7- (13- Met hd&?if%enoxy) 2, 3%3‘%( 44t5é)[ral4{/c?90 Pépyrrol o[ 2,1-¢c] [1,2,4]-

beuzot hi adi azi ne 5, 5- d| oxide, R isonmer 15 20 The conpounds of Exarrpl es 11
and 12 were obtained by separation of the conmpound of Exanple 10 on a
chirab col EKAMIPHE(7 :t [Ve(dskiethydphahioky)p2,3,3agi-tehabgd e sArpylreslo f201-cJEx 24P es

benzothiadiazine 5,5-dioxide

Melting point : 222-226°C
Elemental microanalysis :
C% H% N% S§%
10 calculated 61.80 549 848 9.70
found 61.77 554 829 938

EXAMPLE 8: 7-(3-Methylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Melting point : 190-195°C

15 Elemental microanalysis :
C% H% N% S%
calculated 61.80 5.49 8.48 9.70
found 62.16 555 822 9.56

XAMPLE 9 : 7-(4-Methoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c] [1,2 4]-

20 benzothiadiazine 5,5- d10x1de

Melting point : 188-191°C
Elemental microanalysis :

C% H% N% S%

calculated 58.94 524 8.09 9.26

25 found 59.11  5.35 7.90 943




2and3. EXAMPLE 13 :

7- (2- Met hoxyphenoxy) - 2, 3, 3a, 4-t etrahydro-| H pyrrol of 2, 1- g| Adsil2086-

benzot hi adi azi ne 5, 5- di oxi de Mel ti ng point : 175-176C El enental

m croanal ysis : C% H% N% S% cal cul ated 58.94 5.24 8.09 9.26 found 58.91
5.34 7.93 9.26 EXAWPLE 14 : 18-

7-(3-Trifluoronethyl phenoxy) -2, 3, 3a, 4- tegtrahydro | H pyrrol o-

2,1-c][1, hlad|a2|ne55d|OX|de25Meltln poi nt : 195-197C 6
[Apm ]2%0&@&@ Hyy)s”3%@%&5&6@@&1@&6&9&1@[%4&2 3.93
7.29 8.34 found 53. S%Eﬁlzd}ﬁlaam%g}e%%am%@;he conpounds of Exanples 14a and

14b are obtai ned by separation o e enantioners of Exanple 14 on a chiral
colum, Chiralcel OC(r) |, under the sane conditions as those described for

Exarrples nd 3 E {Erg& : A
7-(3-Trifl )-2,3,3a,4-tetrahydro-1 Hpyrrolo- [2,1-c]

[1, 2, 4] berlizg;zgyt@qh,g,?daqgh@ﬁ di oxi de, a isomer 10 El enental m croanal ysis :
cal cul at ed found % H% Nob % 53.12 3.93 7.29 8.34 53.05 4.29 7.21 8.08

5 C% H% N% 5%
calculated 58,94 5.24 8.09 9.26
found 59.06 5.37 7.75 9.12

EXAMPLE 11 : 7-(3-Methoxyphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo{2,1-c][1,2,4]-

benzothiadiazine 5,5-dioxide, o isomer

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

benzothiadiazine 5,5-dioxide, B isomer

The compounds of Examples 11 and 12 were obtained by separation of the compound of
Example 10 on a chiral column under the same conditions as those described for Examples

2 and 3.

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

benzothiadiazine 5,5-dioxide

Melting point : 175-176°C

Elemental microanalvsis :

20 C% H% N% S%
calculated © 5894 524 8.09 9.26
found 5891 534 7.93 9.26

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

25 Melting point : 195-197°C



EXAMPLE 14b : 7-(3-Trifluoromethyl phenoxy)-2, 3, 3a, 4-tetrahydro- 1H pyrrol o-
15 [2,1-c] [1,2,4]benzothi adi azi ne 5, 5-di oxi de, (3 isonmerg Khgmemel

m croanal ysis : C% H% N% S% cal cul ated 53.12 3.93 7.29 8.34 20 found 53. 24
4.19 7.28 8.12 25 EXAWPLE 15 :

7-(3-Ni trophenoxy) -2, 3, 3a, 4-tetrahydro-hH pyrrol o[ 2,1-c][1, 2, 4] -

benzot hi adi azi ne 5, 5-di oxi de Melting point : 201-204C El enental

m croanal ysis : C% H% N% S% cal cul ated 53.18 4.18 11.63 8.87 found 53.53
4.23 11.3%—6%@1@”—9&{5%4—"%06 ~20 EXAMPLE 16 :

7-[3,5-Di (trifluoromethybk) phepoxy] 4293, 3a.04-tetrabydro-1H
pyrrolo[2,1-e][1, 2, 4] benzot hi agﬁl(azi né 5, -/glli oxi de Mel tingpoint : 201-203C
El enent al cafiwdetednal ysi 5315 CAPANYESY I9al c8l34t ed47. 793. 126. 197. 09 :

found47.903. 246. 107. 07 MPLE 17 : _
7-(3-Col G’?’Bﬁ%enoxy) -2, 3@3@ 4-4%k aﬁy%’i)r o- Fg’ra-zpyr rolo[2,1-€e][1,2,4]-
benzot hi adi azi ne 5, 5-di oxide 10 Melting point : 194-198C El enental

mi cr oanal ysi s:
5 The compounds of Examples 14a and 14b are obtained by separation of the enantiomers of

Example 14 on a chiral column, Chiralcel OC® , under the same conditions as those

described for Examples 2 and 3.

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

[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide, o isomer

10 Elemental microanalysis :
C% H% N% S%
calculated 35312 3.93 7.29  8.34
found 53.05 4.29 7.21 8.08

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

15 [2,1-c][1,2,4]benzothiadiazine 5,5-dioxide, B isomer

Elemental microanalysis :
C% H% N% S§%
calculated 53.12 393 | 7.29  8.34
20 Jfound 53.24 4.19 728 812

EXAMPLE 15: 7-(3-Nitr0phen0xy)-2,3,3a,4-tetrahydro—1H—pyrrolo[2,l-c][1,2,4]-

benzothiadiazine 5,5-dioxide

Melting point : 201-204°C

_ Elemental microanalysis :
25 C% H% N% S§S%
calculated 5318 418 11.63 §8.87
found 5353 4.23 11.36 8.80




- CUANYSUC! % cal cul at ed54. 784. 317. 999. 1410. 11 found54. 924. 367. 919. 1510. 95 15
EXAMPLE 18 : 7-(3-Et hoxyphenoxy) -2, 3, 3a, 4-tetrahydro-| H gyAp@Il2g08, 1- c]

[1, 2,4] - benzothi adi azi ne 5, 5-di oxide Melting point : 150C El enent al

" mcroanalysis : C%H%N®»S% 20 calculated 59.98 5.59 7.77 .8.90 found 60.11
5.64 7.56 8.61 EXAWVPLE 19 : 220 -

7-(3-Trifluoronet hoxyphenoxy) -2, 3, 3a, 4- t2et rahydr o- |1 H pyrrol o-

[2,1-c][1, 2, 4] benzot hi adi azi ne 5, 5-di oxide Melting point : 175C 6 April 2006
-21 Elemental mcroanal vsis C% H% N% S% cal cul ated 51.00 3.78 7.00 8.01

found 51. 123 B¢ - : i
P 1 Naph S AMELESR] B RurtiNonrecihphenoxy)2.3.304-tetrapyarg-1 -
benzot hi adi azi ne 5, 5- diyexdlof@,IMg[1,2 Atbanaothiadiazire’5,83206xidEl ement al
m croanal vsis C% H% Noo S% 10 cal cul ated 65.56 4.95 7.64 8.75 found 65.29
5.11 7. 37 8.42 EXAVPLE 21 : .
7- (2- Napht Xy)~2. 3538 etrahydro-I H pyrrolo[2,1-c][1,2,4]-
benzot hi a %%?n ))”125?%?6% e
Elemental microanalvsis :

5 C% H% N% S§%
calculated 47.79 3.12 6.19 7.09
found 47.90 3.24 6.10 7.07

EXAMPLE 17 : 7-(3-Chlorophenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][1,2,4]-

benzothiadiazine 5,5-dioxide

10 Melting point : 194-198°C
Elemental microanalysis :

C% H% N% S% Cl%

calculated 54.78 4.31 7.99  9.14  10.11

found 54.92 4.36 791 915  10.95

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

benzothiadiazine 5,5-dioxide

Melting point : 150°C
Elemental microanalysis :
C% H% N»% S§%
20 calculated 59.984 5.59 7.77  8.90
Jfound 60.11 5.64 7.56 861

EXAMPLE 19 : 7-(3-Triﬂu0rometh0xyphenoxy)-2,3,3a,4-tetrahydro-lH—pyrrolo—
[2,1-c}[1,2,4]benzothiadiazine 5,5-dioxide

Melting point : 175°C



" Melting point : 234-236C 15 El enental m croanal vsis C% H% N% S% cal cul at ed
65.56 4.95 7.64 8.75 found 65.31 4.95 7.44 8.66 EXAVPLE g@2&nfil 2006

7- ( 3- Benzyl oxyphenoxy) - 2, 3, 3a, 4-t etrahydro-| H pyrrol o-

- [2,1-c][1, 2, 4] benzot hi adi azi ne 5,5-di oxide Melting point : 179-182C

El emental m croanal vsis : C% H% N% S% Efﬂ culated 65.38 5.25 6.63 7.59 25
found 65.55 5.24 6.52 7.25 6 April 2006°-77 EXAMPLE 23 :

4-[(5, 5-Dioxido-2, 3, 3a, 4-tetrahydro-I Hpyrrolo[2,1-c] [1,2,41-

benzot hi adilgzemaigropgalisphen of The expected product is obtained starting

fromthe conpound descricb,;d ilalﬁxa l,e 9..,.There is added to that, after
de Q&chooq(

di ssol uti on in nethyl ene Chl ofi ‘hg in an ice bath, a 5 solution

of boron taidafaed de (1Mprion Chiz€l 2. 7.8t ers.ppturning to anbi ent tenperature
and stirring overnight, the mxture is cooled in an ice bath. Follow ng the
addi tion d®“ater; extP&éfi oAddit h6-882C18210 dryi ng and evaporation, the
expected product is obtained after filtering off the residue and taking up
in ether and filtering. Melting point : 175-178C 10El emental m croanal ysis :

CUHANEY EXAMMLIEDS 7 792N 4h3hioLy)6h3,Baunehihifré- B3Pyl [0 -GNANKFLE 24
3-[ (5, 5-Di oxi do- 2, 3, 3a, 4-tetrahydro-1 Hpyrrolo[ 2,1-c][1, 2, 4] -
: benzothiadiazine 5,5-dioxide

Melting point : 227-229°C
Elemental microanalvsis :
C% H% N»% S%
10 calculated 65.56 4.95 7.64 875
found 65.29 5.11 7.37 842

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

benzothiadiazine 5,5-dioxide

Melting point : 234-236°C

15 Elemental microanalysis :
C% H% N% S%
calculated 6556 495 764 875
found 65.31 4.95 7.44 8.66

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

Melting point : 179-182°C
Elemental microanalysis :

C% H% N% S§%

calculated 6538 5.25 6.63 7.59

25 found 65.55 5.24 6.52 7.25




- 15 benzot hi adi azi n-7-yl ) oxy] phenol The expected product is obtained by
hydrogenati on under atnpspheric pressure at anbient temeapfiwses for 5
hours, of 100 ng of the product of Exanple 22 in the presence of 20 ng of
~palladium C in 20 nl of ethanol and 10 | of concentrated hydrochloric acid.
Following 20 filtration and evaporati on,,,t he residue is taken up in ether
and yields the expected product after filtration. Melting point : 205-208C

El emental mcroanal ysis : C% H% N% S% 25 cal cul ated 57.82 4.85 8.43 9.65
f ound 57. 85%@? H[(35-Pioxid-2:3:39,4-tetrahydro-1H-pyrrolo[2,1-c] [1,2,4]-

{3-[(5, 5-Di oxi do- 2, 3, 4-p et rahvdros| Hpyrrolo[ 2, 1-c][1, 2,4] - _
benzot hi adi azi n-7-yl ) oxy Bﬁéﬁéfﬁf‘é%@?}% “ﬁgrl | 2006 -23 Melting point
170-172C El enental mcroanalysis : C% H¥% N% S% cal cul ated 60.32 5.06 7.82

8.95 5 found 60.52 5.24 7.71 8.91 10 EXAVPLE 26: Met hyl ' ‘ _
3-[ (5, 5- di 6% gerested, mmadugt tisobtRedr Barting Hipny dleofanpounf dedcribed in Bxaepkofhi a

di azin-7-y |1 point. ; 223-227C . El enent al .

ni cr oanal y@és?éys] aé%%ﬁ‘%? g&ep@g%oélﬁ?)gtlré&l e%hfle/% Cillagéefpﬁgoél_ngén PAHRIGR 49

5.02 3. 31 &h&bn of boron tribromide (IM) in CH,Cl,. After returning to ambient temperature and
stirring overnight, the mixture is cooled in an ice bath. Following the addition of water,
extraction with CH,Cl,, drying and evaporation, the expected product is obtained after

filtering off the residue and taking up in ether and filtering.

Melting point : 175-178°C

10 Elemental microanalvsis :
C% H% N% 8%
calculated 57.82 485 843  9.65
Jfound 57.66 483 818 9.63

EXAMPLE 24 : 3-[(5,5-Di0xido-2,3,3a,4-tetrahydro—1H-pyrrolo[2,l-c] [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 b) 7 82 485 8.43 9.65
Jfound 57.80 489 827 931

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



- EXAMPLE 27 :

3-1(5,5-Di oxido-2,3,3a,4-tetrahydro-1 Hpyrrolo[ 2, 1-c][1, Zaﬂ%)pigg@(%
t hi adi azi n-7-yl ) oxy] benzoi ¢ acid 15 300 ng of the product o anple 26 are
- suspended in 5 m 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 : 271-274C Elenental mcroanalysis : C%
H% N% S% cal cul ated 56.66 4.47 7.77 8.90 found 56.58 4.68 7.70 8.84
EXAMPLE 28: 4- Met hyl - 7- phenoxy- 3, 4- di hydr o- 2H- 1, 2, 4- benzot hi adi azi ne
1, 1-di oxi i} . D Step A : 7-Methoxy-4H 1, 2. 4-benzot hi adi azine Id
There is g@fl?’r?e 51‘:1{)}12??)%{25 t at 80C a suspension of 3.0 g of
2- am no- 5-Alerhoxiviieraenlsissul phonam de in the presence of 1.31 g of
f or mam di ne hydrochl ori ge and 2, 27 nd of _triethylamne in 50 nl of toluene.
The tol uene is evaporat bof A valld®. Th® residue is 5 taken up in water
and the prgghpidate is gphhkbereggoffs | td point : 253-257C Step B :
7- Met hoxv- 4- et hyl - 4H 1B234 bg(r?lbgot h?'g%/?az%%g 1,1-dioxide 2.88 g of the
produtt opewgidned in t he6@bdvesS¥ep aFe adtied portion by portion to a
suspension of 9 m of DWMF containing 570 ng of 60% NaH in mneral oil. The
m xture is 10 stirred for 30 mn. until a black solution is obtained. 929 |
of i odonetrraaRIEIE 26 h&fetRAd L use K h I RG-d It d for 1
h and the reaction m xturgi ?sj[(g’r@e@?%yiﬂ?af%%ﬁﬁgétpzﬁﬁéﬂmgﬁeﬁpﬁ)@rﬁg[B?Qg ipitate
is filtered off and rbeszsthiadiazinaziybpxydhenzonten with ether to vyield the
expect ed product.

Melting point : 223-227°C

Flemental microanalysis :

10 C% H% N% S%
calculated 57.74 4.85 7.48 8.56
Jfound 57.49 5.02 7.31 8.37

EXAMPLE 27 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]benzoic acid

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

obtained after filtration.

Melting point : 271-274°C

Flemental microanalvsis :

20 C% H% N% S%
calculated 56.66 4.47 7.77 8.90
Jfound 56.38 468 770  8.84

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



Mel ting point : 205-209C 15 Step C : 7-Methoxy-4-nethyl -3, 4-di hvdro-2H1, 2
4-benzot hi adi azi ne 1, 1-di oxide 1.19 g of sodi um borohydriglgp}iso@siled to a
suspensi on of 2.37 g of the product of the above Step in 48 m of ethanol.
The m xture gradual |y becones honbgeneous. After reaction for 1 h at

anbi ent tenperature, the mxture is coohgd in an ice bath and neutra!ised 20
by the addition of INHCI. The white precipitate is stirred for 15 mn. and
the title prog ct f. :d126 128C Step D :

4: Vet :yl - 3, ARt K6 2 ’ iogide1 "1-di oxi de 79.3 ol
of boron tribronide are added dropmnse to a suspension containing 2 g of the
25 product obtained in the above Step in 200 m of dichl oronethane

mai nt ai nedhare is 66E€<6f0&p} hjghtZ@tO&)"CZzBsuspds'romﬁ?r 0 geot. 2-Thiot empeoayhehecres

i i ned f dth wh { to _anbient tenperature
and i o ot PEPBEPBUER it OFft PRAFEErOLbol oY KRESPARER PAORRER 81 A 240l 6
bat h, 100 tfdth _I)ﬁﬁmi‘i@tlﬁrSOai'h? offieG 2tk {ffnbiP Q@a@ ée%y%%nv& Losﬁ“hig'e%fhue dis

V|gorously suspension so fornmed Is e solid obtalne
was hed mnﬁﬁwnapéi“@mxamdﬁmmgmnnandsﬁﬁﬁmdmﬁﬁ yi el di ng the expected product.

Mel t i ngpoi 168-
4- Met hyl - %ﬂgﬁgﬁ%%¥§%§%cii%ﬁydro 2H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de The

expect ed product is obtained according to the procedure described in Step E
of 10 Exanple 1, starting fron1the conpound described in the above Step.
Mel ting yoi nt StepiBi 7Me {-orreienl- pagelhiad (Yedidtidd S% cal cul at ed

57.92 4.86 9.65 11.04

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
10 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

yield the expected product.

Melting point : 205-209°C
15
Step C : 7-Methoxy-4-methyl-3,4-dilydro-2H-1,2,4-benzothiadiazine 1,1-dioxide

1.19 g ofv sodium borohydride is added to a suspension of 2.37 g of the product of the
above Step in 40 ml of ethanol. The mixture gradually becomes homogeneous. After
réaction for 1 h at ambient temperature, the mixture is cooled in an ice bath and neutralised

20 by the addition of 1IN HCI. The white precipitate is stirred for 15 min. and the title product-
is filtered off, |

Melting point : 126-128°C

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

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

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



15 found 57.97 4.95 9.45 11. 36 The conpounds of Exanples 29 to 32 were
obtai ned according to the procedure- described for Exang gphi®at% N9
appropriate starting materials. EXAMPLE 29 :

- 4-Et hyl - 7- phenoxy- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azine 20 1, 1-di oxi de
Melting point :179-181 C Elenental mcypanalysis : C% H% N% S% cal cul at ed
59.19 5.30 9.20 10.53 25 found 59.00 5.31 9.07 10.53 6 April 2006 -26 5

EXAMPLE 30 _;, 4-. = 7-ph -3, 4-di hydr.o- 2H. 1, 2, 4- benzot hj adi azi ne

Ot oxt dRURTPPREY T TSNS 1 SRt A e o KRR AT SO TERIRE N6 S96
cal cul at ednfifendGerBpefStufe 8 1 Qildd ot @HRM:. 00kef R oRinHHhS 18210 miRrFRMRHE: 31:
3-[(4-Ethyl-1, 1-di oxi do- 3, 4-di hydro-2H- 1, 2, 4- benZot hi adi azi n-7-

yl ) oxyj beldzdni0pi mé of owalet tarengddedi and thel hiphdsi6 Gystéth civestiratl vigemoosipalThisi s :

C% H% N% S% cal cul ated .58.34 4.59 12..76 9.74 found 58.71 4.68 12.44 9.49
15 EXANPLE“%’E“S?O%-S‘E?W‘B@?? ?gﬁir ﬂbﬁ‘xii’é‘ﬁeo%&%%d-lé}” SRty B2ty it eer, and
5 dried, yielding the expected product.

Melting point : 168-172°C

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

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

Melting point : 141-145°C
Elemental microanalysis :
C% H% N% S§%
calculated 57.92 4686  9.65 11.04
15 Jfound 57.97 495 945 11.36

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
20 1,1-dioxide

Melting point : 179-181°C
Elemental microanalysis :
C% H% N% S§%
calculated 59.19 530 920 10.53
25 found 59.00 531  9.07 10.53




- benzot hi adi azi ne 1, 1-di oxide Melting point : 91-93C 20 El enent al

m croanal ysis @ C% H% N% S% cal cul ated 57.47 5.43 8.38 @ &% Jdoggnd 57. 17
5.40 8.01 9.41 EXAMPLE-3a: 7-Phenoxy- 3, 4-di hydro-2H- 1, 2- benzot hi azi ne

- 1,1-dioxide 25 Step A :

6- Met hoxy- 2- (2- oxonr opyl ) - 1, 2- benzi sot h#'6azol -3(2H)-one 1, 1-dioxide 6 April
2006 -27 360 ng of 6-nethoxy-1,!|-di oxo-172-di hydro-benzo[ d]i sothi azol - 3-one
. are added in small portions to a suspension of 72 ng of 60% NaH i n m neral
oi | in 1. EXAMBH Fadthy4nPaopyl-Hphendxyt3,dditgidne-3&-1,2/dtleamzethiadiazige f or 30 mi n.
at anbi ent terrperaturg djé.he reaction m xture beconmes honobgeneous and 162 gl
of chl oroacetone are 21' &lelﬁereto. The reaction 5 mixture is heated at 110C
for 30 mn.. It is allowed to return to anbient tenperature, and then the
m xture is precipitated bX addition of water. The precipitate is filtered
of f, ri nsékltingnpints)/48i1483Cwi th water, suction-filtered off and dried in
vacua. I\/bﬁeinnegmg%nt 7:a11815; 191 C Step B : 2

Acet yl - 7-rreff—.—oxy%lgl§i—.—lz"g-—f)‘enzot hi azi n-4-ol 1,1-di oxide 10 A solution of

sodi um et hanol ate i n etganol HI;prepeased sy dissolving 1.08 g of sodiumin
23 mM of ethanol at reflux. The tenperature of the solution is brought to
40C and 6cgouigredt  the §Hduct76f X&) AZ80Z added thereto with stirring.
The react]| m xture be S i ck 5 of ethanol are added to allow
stirring ‘%{%Qge carried %ﬁtﬁ? ajrizyheatﬁzng f@r”an additional 10 mn. is,
carried out at 50-55C. The reaction mxture is then cooled in an ice 15
bat h and idified wwth 3N HC and the yellow precipitate formed is filtered
of f. Mel t%@g@é:162_%gédi@:ygb,lCgllpx1d0-3,4-d1hydr0-2 -1,2,4-benzothiadiazin-7-

7- Met hoxy- 2, 3- di hydr o- 4Hai,x 1260 ie@Z i Ne- 4, 4- et hyl enedi oxy 1, 1-di oxi de

10 Melting point : 143-146°C
Elemental microanalysis :

C% H% N% S§%

calculated 58.34 4.59 12.76 9.74

Jfound 5871 4.68 1244 9.49

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

benzothiadiazine 1,1-dioxide

Melting point : 91-93°C

20 Elemental microanalysis :
C% H% N% S§%
calculated 5747 543 8.38  9.59
found 57.17 540  8.01 941

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

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



5.35 g of the product obtained in the above Step, 200 ng of

par a-tol uenesul phonic acid and 20 5.6 nl of ethylene gl yoaprii@ogsstirred at
reflux in 200 mM of benzene in a round-bottoned flask on which a Dean- Stark
apparatus is nounted. After refluxing for 72 h, the benzene is evaporated
off in vacuo. The residue is dissolved 'ﬂ ethyl acetate and the organic
phase is washed with water and then with saturated NaCl. Drying, filtration
and evaporation are carried out and an oil is obtained which is

cryst al | i s¥@ Mg edametbpkyl, ledipee-1 2sbhydpypenzs] Henothisl-Fiope wreaddedlinismglipoi nt
: 100-110C 6. Apr.i|l 2006 -.28 R.D i ,ro . o

7 Wt hoxy VAR SO 8T U2nS O 0% NoAL igaingre] oh Bk 6oL BTUERSH of
2.63 g of dimetprieauehidef Aféetiahover SO efini A amblBnKietiperafire 30e Fac@dn MBRaNO!
and 50 ml of 3N HCl is stirred at reflux for 15 min.. The nmethanol is
evapor at edeepmes hoypgeersoungdt g ahwé Alidorparatvac j e eddedhchaseiomlbh readien. The

organic pha Ls. dried and.t reated w ani pal bl ack.. Following filtration
and e%apofﬁﬁﬁgﬁ}s@ﬁg%fggﬂgézﬁFﬁbf%%é&{%ﬁﬁfﬁeéggﬁpg%é?mng?ﬂ%?ngﬁrg?ﬁémgolid
is filtereadenfte midbirt isygrepipitattd by 23ditidR 6Cwdte@PTHe precipitate is filtered off, rinsed

- 7- Met hoxy- 3, 4-di hvdr o- 2H 1, 2- benzot hi azi ne 1, 1-di oxide 1.77 g of the product
of the abogecrs;tgpes withyatr, syetigneBltgred gHjagd dgedpgiasenat ed under 5 bar 10 at
70C in the presence of 1.75 g of 10% Pd/C. The m xture is allowed to return
to anbient tenperature and the catalyst is filtered off. The filtrate is
evapor at ed/eltingpgines 83 mhd Che residue is chromatographed on silica, using a
95/5 net hyl ene chloride/ ethyl acetate system as eluant, to yield the
expected product. Melting point : 144-145C 15 Step F

3, 4- Di hvdr o- 2i$4dp B-benzgtdmiazinbhbxP2 L1 2-behthideinldoll], Idickided | M sol ution

of BBr3 in nethylene chloride are added dropw se to a solution of 1,g of the
product of the above Step in 45 m of nethylene chloride cooled to -35C. The
m Xt E%ieelan b AVedr suiffit i Mofat ARAERY it FERELADY tRsoltik e 05 bFkbdlgmMiR" 3 h

at a

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

Step C :. Z—Methoxv—2,3-dihvdro-4H-] ,2-benzothiazine-4,4-ethvlenedioxy

1,1-dioxide

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

25 mixture.

Melting point : 100-110°C



tenperature, the reaction mxture is poured into water at .5C and extraction
is carried out 20 with ethyl acetate. The organic phasessqq i12QuBi ned,
washed with saturated NaCl, dried, filtered and evaporated. A solid is
obt ai ned which is taken up in a small anount of i sopropyl ether. The title
product is filtered off. Melting pornt28 173-177C 6 April 2006 -29 Step C:

7- Phenoxy- 3, 4-di | : ydro- 2H1, 2- benzot hi 'dzi ne 1, 1-di oxi de Starting fromthe
conmpound described in the above Step, the expected product is obtained
according to the procedure descrrbed in Step E of Exanple 1. Melting point

129-132 C5 E o I d,61.07 4.76
5.09 11.65 JE' Mg ApArg-41s; ?"%O‘J'fy‘qarrm es 34 to
38 were obtained accordlng to the procedure descrlbed in Exanple 1, using

t he approprrate aryl boronic acid in EXAVPLE
7- (3- Met hy tpﬁ&é§r63r€e%%9prozluet oé”éhezrabpé% S@ﬁylaaenrmrep‘g/frﬁod%ef methanol and

m or oahal Jore d OV N G e BTt aa e TS oD R ey g e B 55

4.93 7. 77 add tHsqEeAYRhEse3i5 extracted with ether. The organic phase is dried and treated with
7- (3-_Et hyl phen 3a, 4-tetrahydro-1 H.pyrrolo 1l-c 1
benz 3t hi ABHEA %ﬁﬂy% Eotlgviiet i PigeyBPion. 8385 iecis ticn'u i Ysopfopy!

ether and the solid is filtered off.
Melting point : 124-127°C

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

1.77 g of the product of the above Step in 40 ml of acetic acid is hydrogenated under 5 bar
10 at 70°C in the presence of 1.75 g of 10% Pd/C. The mixture is allowed to return to ambient

temperature and the catalyst is filtered off. The filtrate is evaporated to dryness and the

residue is chromatographed on silica, using a 95/5 methylene chloride/ethyl acetate system

as eluant, to yield the expected product.

Melting point : 144-145°C

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

14.1 ml of a 1M solution of BBr; in methylene chloride are added dropwise to a solution of
1 g of the product of the above Step in 45 ml of methylene chloride cooled to -35°C. The
mixture is allowed to return to ambient temperature. After stirring for 3 h at ambient
temperature, the reaction mixture is poured into water at 5°C and extraction is carried out
20 with ethyl acetate. The organic phases are combined, washed with saturated NaCl, .dried,
filtered and evaporated. A solid is obtained which is taken up in a small amount of

1sopropyl ether. The title product is filtered off.

Melting point : 173-177°C



- Elemental mcroanalysis : C% H% N% S% cal cul ated 62. 77 5 85 8.13 9.31 25
found 62.69 5.88 8.1 9.26 6 April 2006 -30 EXAMPLE 36 ril 2006
7-(3-1sopropvl phenoxy) - 2, 3, 3a, 4-t et rahvdro- IH-pyrroI o[ 2, 1- cij[
. benzot hi adi azi ne 5, 5-di oxide Melting point :171-172C El enent al
m croanal ysis : C% H% N% S% cal cul ated 63. 66 6.19 7.81 8.95 found 63.63
6.18 .7.77 8.69 EXAMPLE 37 -29 - _
7- ( 3- Fl uor ophenoxy) - 2, 3, 3a, 4-tetrahydro-|1 Hpyrrol o[ 2, 1-c] [1, 2, 4]-
benzot hi adi aziStep & :5~Bhendxate3, 4-Qilvetd-PHd , pbemyotliiadRd 1. T diddigsrent al
m croanal ysis C% H% N% S% cal cul ated 57.47 4.52 8.38 9.59 found . 57.06
4.51 8.15 9.63 15 Exanpl e 38:
7-(3-Bro AN r
benzot hi adh aergarst fuefoafhodl SLIADEIOLL WA GG, e pibeBed bibefof obuined
m cr oanal y@psrdmg@@/dh@prb%dﬁ% Brsehibeéddn Sedpdldb Hfepd8162 3.82 7. 09 8.11 20.21

f ound 48. 82 7.0 0. 02 EXAMPLE 39
3-[(5, 5- Dﬁ%&ﬁep—?ﬂﬁ gﬁﬁ}férahydro-ll—kpyrrol o[2,1-c] [1,2,4]-

5

Elemental microanalvsis :

C% H% N% S%

calculated 61.07 4.76  5.09 11.65
found 61.40 485 511 11.40
10 The compounds of Examples 34 to 38 were obtained according to the procedure described

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

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

Melting point : 160°C

15 Elemental microanalysis :
C% H% N% S%
calculated - 56.33 5.01 7.73  17.69
Jfound 56.33 4.93 7.77  17.83

EXAMPLE 35 : 7-(3-Ethylphenoxy)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

20 benzothiadiazine 5,5-dioxide

Melting point : 143-144°C
Elemental microanalvsis :

C% H% N% S%

calculated 62.77 585 813 931

25 found 62.69 588 8.1 9.26




benzot bi adi azi n-7-yl ) oxy] benzam de A solution of 0.71 mml of oxalyl
chloride diluted with 1 m of CHCL2 is added dropw se 2Z5ABf 2oguspensi on
of 5 mM of CH2C12 and 10 1 of DMF containing 0.46 mml of the acid 6 April
2006 31 obtained in Exanple 27. The whole is stirred for I h 30 at anbi ent
tenperature and evaporated to dryness. ¢]n parallel, a solution of 5 m of
CH/Cl 2 is saturated with amoni a, and” then the acid chloride obtained above
dissolved in 3 nil of CH2Cl12 is added dropwi se ‘thereto. After stirring for
2h at anbiEXAMPIIHA6 af/t(Bdsopropylphanexyd?, il xd-teteatiysiroilHpectold[2,h-cH12HAC12 and
t he organi c phase is sh ﬁl i,n su%ggasi oﬂp with IN HCl, water and saturated
NaCl . After drying ( g’&f? BARZINE Y AOXe t he sol vent by evaporation, the
residue is triturated in a mxture of isopropyl ether and ethyl ether. The
whi te sol ixd. i11efed;phf to yield the expected product. Melting point :
139-142C Mlelh'z ?\lkéﬂ jﬁd{:?;gnal ysis @ CYUNYE% cal cul ated 56.814. 7711. 698. 92
found 56. FemBBUIm2ABNELsitS5 EXAVPLE 40 : '

3-[(5,5-Di oxido-2,3,3a,4:tetr dro:l Hpyrrolo[2,1-c] [1,2,4]-

benzaot hi adi azi n- 7-vyl )oxg"]%N, I\Igg%rret]ﬁof’ benigém' de This conpound is obtai ned
accordi ng LQuld& protocgk spf Exanpl 2539, geplacing the amonia with

di methylam ne in the presence of pyridine. Melting point : 199-202C

20El ement #bundi cr oanal yst$63 CINYE% ¢al clibat ed58. 95. 4610. 858. 28

f ound58. 975. 5410. 667. 86

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

benzothiadiazine 5,5-dioxide

10 Melting point : 201°C

Elemental microanalysis :

. C% H% N% S%
calculated 5747 4.52 8.38 9.59
found . 57.06 451 8.15  9.63

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

benzothiadiazine 5,5-dioxide

Melting point :193-195°C

Elemental microanalysis :
C% H% N% S% Br%
20 calculated 48.62 3.82 7.09 811 2021
Jfound 48.95 3.82 7.03 813 20.02

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

benzothiadiazin-7-yl)oxy]benzamide

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



- EXAMPLE 41 @ 3-[(5, 5-Dioxido-2,3,3a,4-tetrahydro-1Hpyrrolo[2,1-c] [1,2,4]-
25 benzot bi adi azi n-7-yl ) oxy] - N- net hyl benzam de Thi s corrpcgmgmlg)gy)t ai ned
according to the protocol of Exanple 39, replacing the ammonia with

- methylamne in the presence of pyridine. 6 April 2006 -32 Melting point :
130- 135C El enental mcroanalysis : C% H¥% N% S% cal cul ated 57.88 5.13 11.25
8.59 5 found 58.08 5.45 10.56 8.26 EXARPLE 42:

3- (5, 5-Di oxi do- 2, 3, 3a, 4-tetrahydro-1 Hpyrrol o[ 2,1-c][1, 2, 4] -

benzot hi azdhiaied lir) Gixpinphd DV.n&hd tvehopr ddsitrtred forExiarm0l & drbbieat. ohpermbn: Ang

di ssolved in a mxtyre of 100 m_ of ethyl _10 acetate and 50 m of ethanol;

100 ng of TERBeAIS ot By %Prhén%dlfédméﬁﬁcﬁg@h SgEERES WIttammersapher i ¢
pressure i t | trated
IS evapor aatglggﬁ%%ﬂ%?aﬁir?ej@s}}sl&g&ne éﬂlﬁgé_d;'g% f“ﬁ&? S?E’E%?lgéﬁ%l Otﬁ;l%gjl Irsoa,rcrlldéecrgré)}) wf 5 yield
the ex pedheldtOpli“dtbuI(stirriaigt for 2hidt tamdbieno tempMedttten thepeioiion :mi2 Aite 226Gutdbihi@nent al

m cr oanal ASTIRS /dS% cal CH| at.ed57.995. 1712. 689. 68 f ound57. 905, 2812. 449. 59
20 EXAMPL Eéfjé:h and the organic phase is washed 1n succession with 1IN HCl, water and saturated

N-{3-[(5, Qﬂﬁpﬂf@? ?taﬁ@?éfgéﬁll E"t? cflgf%]rg I[’l | %vrTgJ)r[aglog i rF51 ue is

benzot hi adi azi n-7- oxy] enyI - N- (et t hane- onam de
0. 90 nmol tofurated e hymlamrfnef isapropytathea and pthyﬂ etmmrfhamzmternehd mlﬁhemﬁ 9€f t00. 90

mmol - of yield the expected product.

Melting point : 139-142°C

10 Elemental microanalysis :
C% H% N% S%
calculated 56.81 4.77 11.69 8.92
found 56.39 488 11.22 8.65

15 EXAMPLE 40 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]-N,N-dimethylbenzamide

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

ammonia with dimethylamine in the presence of pyridine.

Melting point : 199-202°C

20 Elemental microanalysis :
C% H% N% S%
calculated 589 546 1085 8.28
found 58.97 554 1066 7.86

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

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

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

ammonia with methylamine in the presence of pyridine.



met hanesul phoni ¢ anhydride diluted with 8 mMl of CH2Cl2, are added to a
solution of 0.45 mmol of am ne of Exanple 42 in 30 m ofs ApHIGiGbe After one
ni ght at ambient 25 tenperature, the reaction mxture is washed (1N HJ,
saturated NaCl), dried (MgSO™). Purification of the 2 products forned is
carried out by chromatography on silica, eluting with a CH2C12 100% - *
CH2C12/ MeOH 95/5 gradient. The first pr%%luct el uted corresponds to the

di met hyl sul phonyl ated title product. The second, nono-nethyl sul phonyl ated 6
April 2006 33 compound corresponds to the product described in the foll ow ng

Exanpl e. ltin oing_ 4-215C Elemental mcroanalysis : CHWNAOS% 5
oai oul at cd19#83oB s 0T 851673 1 ound 44, 72 4.55 8.55 19.84 EXAMPLE 44 :
N-[ 3- (5, 5-ALQXhEH0nZromaBsfA-t et rahydro-1 Hpyrrido [2,1-c] [1,2,4]-

benzot hi azi n-7-yT'yoxy] phenyl ] net hanesul phonani de 10 As indicated in the
above Exanple, the titl € %rodéc¥% coM%Bspositls to the second product isolated

by chromat ogr aphy under C iti meptjoned. Melting point : 117-120C
E?/emant al Cﬁ?%‘?‘@%%al ysi 35%-@%% g&gm 2,2/035 15‘%% cul ated 49.86 4.68 10.26 15.66
founds 50. 13,4z 77 10.06 350384 EXAMPLE) 45 526

N-{3-[(5, 5-Di oxi do- 2, 3, 3a, 4-tetrahydro-1 Hpyrrol o[ 2,1-c][1, 2, 41- _
benzot hi adi azi n- 7-yl ) oxy] phenyl } et hanesul phonam de Thi s conpound i s obt ai ned

cce o0 1 €L PSSO AR, o, RSB

benzothiazin-7-yl)oxy]aniline

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

expected product after filtration.

Melting point : 221-226°C

15 Elemental microanalvsis :
C% H% N% S%
calculated 57.99 517 12.68 9.68
found 57.90 528 1244 9.59

EXAMPLE 43 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-¢][1,2,4]-

20 benzothiadiazin-7-yl)oxy]phenyl}-N-(methylsulphonyl)methane-

sulphonamide

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



El emental m croanal ysis C% H% N% S% cal cul ated 51.05 5.00 9.92 15.14 25
found 50.9 4.97 9.87 15.00 6 April 2006 -34 EXAMPLE 46 : 6 April 2006
N-{3-[(5, 5-D oxi do-2, 3, 3a, 4-tetrahydro-| H pyrrol o[ 2, 1-c] 11, 2, 41-

benzot hi adi azi n-7-yl )oxy] phenyl}p ropane-2-sul phonam de This conpound is
obt ai ned according to the procedure ofquanple 43, using the appropriate
chl or osul phonyl. 5 Melting point :179C°°El emental microanal ysis CUNY/E%
cal cul at ed52. 165. 309. 6014. 66 found51. 885.339.8714.71 10 EXAVPLE 47:

N-{ 3- [ ( 5, Sopp@widgeresmndytasthe prodaehydgssibedipipe follaying Exenple, 2, 4] -

benzot hi adi azi n- 7- vl ) oxy] phenyl } benzenesul phonam de This conpound is
obt ai ned according to the procedure of Exanple 43, using the appropriate
chl or osul phomd pointVEAIHiIge@oi Nt : 142- 145C 15El enental m croanal ysis :

CUHNYE% cal cul at ed 56. 044. 498. 9113. 60 found 56. 334. 628. 6013. 67 EXAMPLE 48 :

N-{ 3- [ (5, Blamesialgucrpanaleds 4- t et r ahydro- | H-pyrrol o[ 2, 1-¢] [ 1, 2, 4] - 20
benzothiadiazin-7-y|)ox&bgheqy%ﬁacg?%pidggzhis conpound i s obtai ned
according to the procedure of anpl & 43, “usi ng acetic

5 calculated 44.34 4.34 8.62 19.73

Jfound 44.72 455 855  19.84

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

benzothiazin-7-yl)oxy]phenyl|methanesulphonamide

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

1solated by chromatography under the conditions mentioned.

Melting point : 117-120°C
Elemental microanalysis :
C% H% N% S%
15 calculated 49.86 4.68 1026 15.66
- found 50.13 4.77  10.06 15.34

EXAMPLE 45 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yI)oxy]phenyl}ethanesulphonamide

This compound is obtained according to the procedure of Example 43, using the
20 appropriate chlorosulphonyl.
Melting point : ]69°C
Elemental microanalysis :
C% H% N»% S§%
calculated 5].05 5.00 9.92 15.14
25 Jfound 50.9 497 987 1500




" anhydride. Melting point : 251-253C 25 6 April 2006 -35 El enent al

m croanal ysis : CUWHNYS% cal cul at ed57. 895. 1311. 258. 59 6 April 2006

found58. 165. 1811. 098. 48 5 EXAVPLE 49:

- 3-[(5,5-D oxido-2, 3,3a,4-tetrahydro-1Hpyrrolo[2,1-cl1l [1, 2, 41-

benzot hi adi azi n-7-y1) oxyl benzenesul phonam de Step A :

3-[ (5, 5-Di oxi do--2, 3, 3a, 4-t et rahydro- | I—I—'&ffr‘rol o[2,1-c][1,2,4]

benzot hi adi azi n-7 yl)oxyJbenzenesul phonyl chloride 10 A solution of 2 m of
gl aci al acEXAMBEFH6GaN-{34(5,pDiafidwai3Ia,4-setaliydiall ELpyirbiv[HF02][)2,4]bubbl i ng
wth SO2 gas for 15 mn.. In parallel, at 5C a solution of 1.51 mmol of the
anine of Exanple 42 ilé"“ﬁ?%%fﬁ%“ﬂrﬁ'lépwRI%G&E/BPBQP@?@'S{HIPWMQMQEi al acetic
acid and 2.4 ml of concentrated HO. A solution of 1.7 mmol of sodium
nitrite dissolved beforehand in 1 m of water is added dropw se to that

sol ution, &hd commpowekis bbametiaxtondieg tsthsproveéate o6 Ex@0pleidb, usliy the 5C. 0. 6 mol
of CuCl 2.2H20 is added to the solution which has been saturated with SO2
and the suSFERAGHBHCHARIYs cool ed to 5C. The di azoni um sol ution prepared
above is added dropwise to the latter. The m xture is stirred for 1 h at 5C
and then for I|h 30 while allowing to return to anbient tenperature. The
react bon ndeftimeeoing - g@aT@d onto ice and the precipitate is filtered off and

rinsed wt lvvatter. After, drying, the expected product 20 is obtained in the

formof a wgmgalin n_al S.pB:

3-[ (5, 5-Di oxi do- 2, 3, 3a, 4= bgt r ahygdr oaddgpyr goko[ 2, 1-¢c] [ 1, 2, 4J-

benzot hi adi azi n-7-yl) O)a%] benzen esu%h on an: ide 0.48 mol of the product
Mot Ur¥ of 9:

of the abotacdtiep A in n 1466 28% anmroni um
found 51.88 5.33 9.87 14.71

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

benzothiadiazin-7—yl)0xy]phenyl}benzénesulphonamide

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

appropriate chlorosulphonyl.

Melting point : 142-145°C

15 Elemental microanalysis :
C% H% N% S%
calculated 356.04 449  8.91 13.60
found 56.33 4.62 860 13.67

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

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

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

Melting point : 251-253°C

o
(95



" hydroxide, 2 ml of water and I m of acetone is stirred overnight at anbient
tenperature. A 25 slowtransition to solution is observgde ﬂ?ﬂl 2@66 er one
night, a turbid orange solution is obtained. The solution s poured into IN
- HO cool ed beforehand in an ice bath. The resulting suspension is stirred
for 10 mn. and the crude product is recovered by filtration. Purification
Is carried out by chromatography on si -i3éa usi ng a 90/ 10 CH2Cl12/ acet one

m xture as eluant. 6 April 2006 -36 Melting point : 197-200C El enent al

mi cr oanal y&lege@W HierdnaBiis cal cul ated 48.6 4.33 10.63 16.22 5 found 48.81
4.49 10.23 16.27 EXAMPL ;

3-[ (5, 5-Di oxi do- 2, 3, 34, %%t raﬁﬁ%ro-j\fﬁ- py1g|9/€)l o[2,1-c] [1,24]- .

benzot hi ad;aziped-y! ) 0Xyj7 4% propy! bqp_?gneggbphon am de This conmpound is

obt ai ned by reaction of the product of Step A of Exanple 49 with the
appropri atfouadi ne. 10 M&iong Spifl nt 77.086-8¥8C El enental mnicroanalysis : C %
H % N% S% cal cul ated 52.16 5.30 9.60 14.66 found 52.96 5.30 9.33 14.41 15
EXAMPLE 51 : 3 -[ (5, 5-D oxido-2, 3, 3a, 4-tetrahyfjro-l H-_pyrr_(l)_l of 2, 1-c][1,dZ_,4]-
benzot hi adggRaMPY, ) ' [0 € 1 onpound i s
obt ai ned by reag%lmcé)ﬂr? %K%ﬁgbigri%ét’gé’? Gl%‘?e%5 ﬁ oﬁ%&g{%ﬂg’lﬂtl\?\%’%ﬁ the
appropri ate ani ne. Melhennethiprsliagin-7-yifokylbsbfene@flphbeamideal m croanal ysi s :

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

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

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

20 is obtained in the form of a beige powder.

Step B : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzenesulphonamide

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

mixture as eluant.



- C% H% N% S% cal cul ated 52.16 5.30 9.60 14.66 found 52.41 5.50 9.68 14.66

EXAMPLE 52 : Di et hyl 6 April 2006
3-[(5, 5-di oxi do- 2, 3, 3a, 4-tetrahydro-| Hpyrrolo[ 2, 1-c][1, 2,4]- 25
- benzot hi adi azi n- 7-yl ) oxy] phenyl phosphonate 6 April 2006 -37 10 A m xture of
5.40 mmol of bronp conpound of Exarrple 68 16.2 mmol of diethyl phosphite,
16.2 mmol of triethylamne, 1.62 nmol Pd[P(Ph)3]4 is stirred overnight
at 110Cin 4 m of DWMF under a current of nitrogen. The DVF is evaporated
off, the residue 1is taken up in ethyl acetate, and the organic phase is
washed wm?&;% N NaCH, water, saturated NaCl. After drying and
evaporati ingue is obtained which is crystallised from
ether to yigl&:dihs-Ruhestied product. Melting point : 148-152C El enental

m croanal ysis : C% HA N S% cal cul ated 53.09 5.57 6.19 7.09 found 53.08
5.64 6.10 6. 95 EXAMPLE 635 EtHyb hydPegens % :

3-[(5,5-dio , 3, 34, etr dro py o- [2,1-cl
[1, 2, 4] beﬁ%%i‘?ffe di azi n- %‘% ﬁ) o[sgp‘fi‘)r;onate 0.66 nmol of the product

of Exsarrplgmg.lg in 3 m ofgg_jgyxl N@@-I |s]0§j3 reghbAfor 8 h at 70C. 15 The
reaction solution is acidified wwth IN HCl and the white precipitate is

filtered off to yield the expected product. Melting point : 177-182C
Bl ement al M’E"E# SB%(S 5-8%){'#00-5]0,? g,&—tetrahydro—lﬂ-pyrrolo[2 1-c}[1,2,4]-

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

This compound 1s obtained by reaétion of the product of Step A of Example 49 with the

appropriate amine.

10 Melting point : 86-91°C
‘ Elemental microanalysis :
C% H% N% S%
calculated 52.16 5.30 9.60 14.66
found 5296 530 933 1441

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

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

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

appropriate amine.

Melting point : 151-155°C

20 Elemental microanalysis :
C% H% N% S%
calculated 52.16 5.30 9.60 14.66
found 5241 5.50 9.68 14.66

EXAMPLE 52 : Diethyl 3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c][1,2,4]- -

25 benzothiadiazin-7-yl)oxy]phenylphosphonate



20 cal cul ated 50.94 4.99 6.60 7.56 found 50.85 5.02 6.59 7.65 EXAMPLE 54 :
3-[(5, 5- Di oxi do- 2, 3, 3a, 4-tetrahydro- 1H pyrrol o[ 2, 1-c] 1162Apil2006

benzot hi adi azi n- 7-yl ) oxy] phenyl phosphoni ¢ acid Acetonitrile (20 nl), 0.66-
mi ol of the product of Exanple 52 and 1.98 nmmol of 25 bronotrinethylsilane
are stirred at reflux for 1 h. The solvent and the excess of reagent are
evaporated off in vacua and the residue |s taken up in solution in 10 m of

: |
vapor at ek RS FEobHb e B PESTGEPEARE AP % 6 LERmOROhaIg
obt ai ned wWibelhiteS165 ¥ehal bf %%y@e)fnﬁgdi @nﬁn&'@ﬂd{[?@%@, 1s°§t1rga‘2c9%miﬁlggt

expect ed product’ 1s recovered by filtration oint : 166

El enent al A0 cahallps M%Woamrﬁ%ofmtmgshafmm 14 8vaboRedoff, Ah8redidue f ound
48.34 4.29 7.00 8.06 EXAMPLE 55 : . . . .

7- (3- Met hyf e BR {1 sty ac&faltﬁr&flgﬂfl-?r@m?c BB5s 4t weshef meéthye soleiongiddN Y80B;s epar ed
by coypl i %t&m%a@fMNﬁcpbAﬁem&djlﬂmm% %pﬁra%fonﬁwmw Bhdud lﬁsﬁ@%wheny'

boroni c acid according to the procedure scribed in Step E of Exanple 1.
Mel ting povleh is civsellise8 GronEtthamentyadld theorpented yrodist.C% HY% N% S% cal cul at ed
$62.26 5.23 4.84 11.08 found 62.69 5.17 4.94 10.90 The conpounds of Exanples
56 to 61 were obtained according to the procedure described for Exanple 28

usi ng et hyWeltipepsin: i vsStepecB and the appropriate arylboronic acid in Step E
Elemental microanalysis :
C% H% N% S%
10 calculated 53.09 5.57 6.19 7.09
found 53.08 5.64 6.10 6.95

EXAMPLE 53 : Ethyl hydrogen  3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo-

[2,1-c]{1,2,4]benzothiadiazin-7-yl)oxy]phenylphosphonate

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

Melting point : 177-182°C
Elemental microanalysis :
C% H% N% S%
20 calculated 50.94 4.99 6.60 7.56
| found 5085 502 659  7.65

EXAMPLE 54 : 3-[(5,5-Dioxide-2,3,3a,4-tetrahydre-1H-pyrrolo{2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]phenylphosphonic acid

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

evaporated off in vacuo and the residue is taken up in solution in 10 ml of methanol. After



20 EXAMPLE 56:

4- Et hyl - 7- [ (3- met hyl sul phanyl ) phenoxy] - 3, 4- di hydr o- 2H- [ 1673412006

benzot hi adi azi ne 1, 1-di oxi de Melting point :127-130C El enental

m croanal ysis C% H% N%6o S% 25 cal culated 54.83 5.18 7.99 18.30 found 54. 80
5.16 7.97 18?2 6 April 2006 -39 5 EXAWPLE 57 :

4- Et hyl - 7- ( 3- met hyl phenoxy) - 3, 4-di hydro=2H-[ 1, 2, 4] benzo- thi adi azi ne

1, 1-di oxide Melti ng point : 72-75 C El enental mcroanalysis : C% H% N% S%
cal cul at edtigmg3er 530 701ng . tBO salptioy is evpardtedOocirsnGd agd & @sidve EXAkRL Ep58

N-{3-[(4- =1, | -di.oxi do- -di.hydro-2H.1.2 4-b hi adi azi 0 7

V1) oxy] pnanyi et RERESHT SRR R Y RLIRES Rl S Sl gudtuae CHalbndhe

i cr oanal ¥gpdeted RtV o GedP) Bluhaded 48.35 4.82 10.57 16.13 found 48.74
5.02 10. 39 16.22 15 EXAMPLE 59 ":

1-{3-[(4-Ethyl -1, 1- di oxi do- 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi n- 7-
yl ) oxy] ph%@ﬁ.’; et.hla,npo%x_a]éygkti ng point : 164-166C Elenental m croanal ysis :

ing poin

5 Elemental microanalysis :
C% H% N% S%
calculated 48.49 4.32 7.07  8.09
found 48.34 4.29 7.00  8.06

10 EXAMPLE 55 : 7-(3-Methylphenoxy)-3,4-dihydro-2H-1,2-benzothiazine 1,1-dioxide

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 microanalvsis :

15 C% H% N% S%
calculated 62.26 5.23 4.84 11.08
found 62.69 5.17  4.94 1090

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

for Example 28 using ethyl iodide in Step B and the appropriate arylboronic acid in Step E.

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

benzothiadiazine 1,1-dioxide

Melting point : 127-130°C
Elemental microanalysis :
C% H% N»% S%
25 calculated 54.83 5.18 7.99  18.30
found 54.80 516 797 18.22




- C% H% N% S% 20 cal cul ated 58.94 5.24 8.09 9.26 found 59.06 5.24 7.81 8.88
EXAMPLE 60 : Ethyl-7-(3-thienyl oxy)-3, 4-di hydro- 2H benzo[ 1,2 4hb§ adi azi ne

1,1-di oxi de 25 Melting point : 152-154C 6 April 2006 -40 BIAHHE

. mcroanalysis : C%H%N¥% S% cal culated 50.30 4.55 9.03 20.66 found 50.26

4.42 8.92 20.97 5 EXAMPLE 61

7- (3, 4- D net hyl phenoxy) - 4- et hyl - 3, 4-di y3d¥ro0- 2H 1, 2, 4- benzo- thi adi azi ne

1, 1-di oxide Meltine point :109-1110C Elenmental mcroanalysis : C% H% N% S%

10 calcul ated 61.42 6.06 8.43 9.65 found 61.37 6.09 8.25 9.36 EXAMPLE 62 :

3-[(4-Ethyl -1, 1-di oxi do- 3, 4-di hydro-2H-1, 2, 4- benzot hi adi azi n-7-

yl ) oxy] ani EXAMPRFSTotmEghel-(3smebtydp eno xp)y3,4-aliatro@H-pf, 2 4{wendé-t r 0 product

of Exanple 15 according.to .15 the procedure described in Exanple 42.

Mel ting point : 128- 13@‘5‘&@‘5?%’}*1? Pg‘ﬂf’cr oanal ysis : C% H% N% S% cal cul at éd

56.41 5.37 13.16 10.04 20 found 56.84 5.53 12.89 10.17

Melting point : 72-75°C

Elemental microanalysis :

5 C% H% N% S%
calculated 60.36 5.70 8.80 10.07
found 60.6 5.64 8.82 9.97

EXAMPLE 58 : N-{3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-
YDoxy]phenyl}methanesulphonamide

10 Melting point : 165-168°C

Elemental microanalysis :

| C% H% N% S%
calculated 48.35 4.82 10.57 16.13
found 48.74  5.02 10.39  16.22

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

Melting point : 164-166°C
Elemental micro&rialvsis : ,
C% H% N% S%
20 calculated 58.94 524 8.09 9.26
found 59.06 5.24 7.81  8.88

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

25 Melting point : 152-154°C



- EXAVPLE 63 : N-{3-[(4-Ethyl-1,1-dioxido-3, 4-di hydro-2H 1, 2;

4-benzot hi adi azi n-7- yl) oxy] phenyl} 1,1, 1-triflu oronet t’@;@}ﬁﬁp%@é‘é)nam de
This conpound i s obtained by reaction of the anine of Ex W t h
. trifluoro- methanesul phoni c anhydri de under the condltlons described in
Exanple 43. 6 April 2006 -41 Melting point : 136-138C El enental
m croanal ysis : C% H¥% N% S% cal cul ated442.57 3.57 9.31 14.21 5 found 43. 24
3.76 9.10 14. 33 EXAMPLE 64:
1-] 3-[ (4- EERWeniul dndbondisies 3, 4- di hydr o- 2H 1, 2, 4- benzot hi adi azi n-7- yl) oxy]
ph enyl} ethanol To 0.8 ml of anhydrous ethanol there are added in small
portions 0.42 nmol of NaBf4 tﬂﬂ% 0N% mmbl%of the product of Exanple 59.
The sol uti i tirred f i n. 10 ient tenperature. The reaction
m xture |59‘{c}ool t% in an |02§e0 bat ané)'aégci dizﬁggd by the dropsw se addition of
IN HCL. Thgunrgaction m xiare is4extgagt edoppyh et hyl acetate and the
organi ¢ phase is washed (water, saturated NaCl), dried (MgSO) and
evaporated to yield the expected product Mel tinz point : 60C 15El enent al

Exanpoe 65PN B0 mih AR b tinydre S kot adi azi n-7-

20 yl ) oxy] benzoi ¢ aci dhiﬂdh:&lﬁ@lmmim(jé s obt ai ned according to the procedure
described in Exanple 27. Melting point : 228-230C

Melting point : 109-111°C
Elemental microanalysis :
C% H% N% S%
10 calculated 6142 6.06 843  9.65
found 61.37 6.09 825 936

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

yDoxy]aniline

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

15 the procedure described in Example 42.

Melting point : 128-132°C
Elemental microanalysis :
C% H% N% S§%
calculated 56,41 537 1316 10.04
20 found 56.84 5.53 12.89 1017

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

yDoxylphenyl}-1,1,1-trifluoromethanesulphonamide

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

methanesulphonic anhydride under the conditions described in Example 43.



- El emental mcroanalvsis : C% H% N% S% 25 cal cul ated 55 16 4.63 8.04 9. 20
found 54.89 4.69 7.89 9.32 6 April 2006 -42 EXAMPLE 66 . 6 April 2006
3-[(4-Ethyl -1, 1-di oxi do- 3, 4- di hydro- 2H 1, 2, 4- benzot hi adi azin-7-

. yl')oxy] benzani de This conpound is obtained by ami'dation of the product of
Exanpl e 65 according to the procedure of Exanple 39. 5 Melting point :
85-90C El enental microanalysis : CYWPMN¥E% cal cul at ed55. 324. 9312. 109. 23

f ound55. 215. 1311. 52&85 10 EXAMPLE 67 : _

3- [ (4- Et hyMelling pdir@x 188138 di hydr o- 2H- 1, 2, 4- benzot hi adi azi n- 7-

yl ) oxy] - N, N- di et hyl benzam de Thi s corrpound i s obtained by am dation of the
product ofiﬂw ding to the procedure of Exiarrp: e 48 Mel ting
oint : 65-70C 15El enment na o o SYHYNYE% cal cul ate

E?. 585. 6411. 198. 54 founc?% %9?81@/558 5 EXAMPLE 68 : S

3- Phenoxy-da/dadardd 8, 9, 10-A2e97ahydiyopypizdo[ 2;42¢] [1, 2, 4] benzo- 20 thi adi azi ne
5,5-di oxide This conpound is obtained according to the procedure descri bed
in Exanpl donnd i ng 5- 4324 376 910 .33

EXAMPLE 64 : 1-{3-[(4-Ethyl-1,1-dioxido-3,4- dlhydro-ZH-l 2,4-benzothiadiazin-7-
yhoxy]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

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

Melting point : 60°C

15 Elemental microanalysis :
C% H% N% S%
calculated 58.60 5.79 8.04 9.20
found 35857 571 7.75 8.97

EXAMPLE 65 : 3-[(4-Ethyl-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

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

Melting point : 228-230°C

Elemental microanalysis : :

C% H% N% S%

25 calculated 55.16 4.63 8.04 9.20
found 54.89  4.69 789 932




- chl oropropanoic acid chloride in Step A. Melting point : 211-213C 6 April

2006 -43 Elenental mcroanal ysis : CYW¥%N\NY%% cal cul at ed6éc%ﬁéé¢%%§89 70
found61l. 615. 458. 359. 79 5 PHARMACOLOG CAL STUDY OF THE P THE
. I NVENTI ON Study of the excitatory fluxes induced by AMPA in Xenopus oocytes
a - Method: nRNAs are prepared fromcerebral cortex of male Wstar rat by
t he guani di ni um thi ocyanat e/ phenol / chl-d2of or m met hod. The poly- (A) nMRNAs
are isolated by 10 chromatography on oligo-dT cellulose and injected in an
anount of 50 ng per oocyte. The oocytes are left to incubate for 2 to 3 days
at 18C to allow expression of the receptors and are then stored at from3$8
to 10C. E Mﬂgﬁgﬁﬁ Bifdcthyl-éd otiaxidg-3i4 dheydri-3H-haH-henzothil diadini7as s (r )
chanber at from 20 tooﬁf,0 ben dﬁEdI um (J. Exp. Zool., 1973, 184 321-334)
by the 2-electrode " 5‘5& éllzg% 15 nmethod, a 3rd el ectrode being placed
in the bath to serve as reference. Al the conpounds are administered via
the incubation nediumand the electric current is neasured at the end of
t he period Blﬁcaﬂlﬁp‘ﬁﬁdslﬁlohfai@ﬁ by aAxpdation of Secpreduchotioraeme far¢oonding to the. t M For
each corrpobllq)g cﬁ{ré‘g }Jﬂ?ﬁgconcentratl on that doubles (EC2X) or quintuples
(ECSX) the'i nten5| current induced by AMPA alone (5 to 50 nA) is
determ ned. 20 b - Results . The conpounds of the invention potentiate very
substantia ,the,excitato ry effects of AMPA and their activity is very
cl ear Py su&&l—@ﬂ(—&' gf the reference conpounds. The conpound of
Exanpl e 3, E@%}}g&l]g}lgrganﬂﬁ% an EC2X of 0.8 Mand a EC5X of 3.6 M As for the
conpound of Exanple 29, tt has an EC2X of 1.4 M and an ECSX of 4.5 W

C% H% N% S%

calculated 55.32 493 12.10 9.23
found 55.21 5.13 11.52  8.85

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

yhoxy]-N,N-dimethylbenzamide

Thisb'ornpound is obtained by amidation of the product of Example 65 according to the

procedure of Example 40.

Melting point : 65-70°C

15 Elemental microanalysis :
C% H% N% S%
calculated 5758 564 11.19 8.54
found . 57.54 578 1055 8.20

EXAMPLE 68 : 3-Phenoxy-6,6a,7,8,9,10- hexahydropyndo[z 1-c][1,2 4]benzo-
20 thiadiazine 5,5-dioxide

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

chloropropanoic acid chloride in Step A.

Melting point : 211-213°C



6 April 2006 -44 PHARVACEUTI CAL COVPOSI TI'ON Fornmul ation for the preparation
of 1000 tablets each conprising a dose of 100 ng COWPOUW9A8h|§5&§p|e 1

....................................................... 10
- 0 g hydroxypropyl cellul ose

295vx/neatstarch ........... 4y
.. ... Eemenal micturglysisact ose
e E 700 % adiiési ubYst earate
.......... Oalculated.......6.]:80...5:49....8..4.8...9..70................................
.......... 3 g talc
......... Jound . 61610545 .. 835...979.
................................... 3 g6 April 2006 -45 CLAI M5 1- Conpounds
of formula (I) : RHOO ~ ,0 N I _ CH(1) Awherein: 5 R represents an

aryl or het er BEURMACOUDGIOAL SPUBIEOF THPE PRUIIOERS BPFHEINVA Rfvat 0m or a
hydr oxy group, represents a ; esents a
hydrogen atom a linear or branched (Cl-C6)al kyl group O[.a (C3-Cr%- hed
cycl oal kyl 10 R4 represents h en gtomor a linear or branche
(Cl- C6) al ksytﬁ&g ?g 3161exc15?t0ry Hu%&Sinagced b)y MA 1n Xenopus oocytes

a - Method :

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

thiocyanate/phenol/chloroform method. The poly-(A") mRNAs are isolated by

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

are then stored at from 8 to 10°C.

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

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

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

All the compounds are administered via the incubation medium and the electric current is
measured at the end of the period of administration. AMPA is used at a concentration of
10 pM. For each compound studied, the concentration that doubles (EC2X) or quintuples
(EC5X) the intensity of the current induced by AMPA alone (5 to 50 nA) is determined.

20 b - Results :
The compounds of the invention potentiate very substantially the excitatory effects of
AMPA and their activity is very clearly superior to that of the reference compounds. The
compound of Example 3, especially, has an EC2X of 0.8 pM and a EC5X of 3.6 uM. As
for the compound of Example 29, it has an EC2X of 1.4 uM and an EC5X of 4.5 uM.



- A represents a nitrogen atom and, together with the adjacent -CHR3- group,
forms the ring wherein mrepresents 1, 2 or 3, 15 R5 I ePIRERSN D08 hydr ogen
atomor a halogen atom their isonmers and their addition salts with a

- pharmaceutically acceptable acid or base, it being understood that : "aryl
group” is understood to nean an aromatic, honocyclic group, or a bicyclic
group in which at |east one of the riﬁd%‘is aromatic, optionally
substituted by one or nore 20 identical or different groups: hal ogen,

| i near or branched (Cl - C6) BHARMAGEUSHGALV\CONPDSYEEON by one or nore

hydr oxy groups), linear or branched (Cl-C6)al koxy, |linear or branched

(Cl -C6) per hal oal kyl, linear or branched (Cl-C6)al koxycarbonyl, |inear or

branched ( €hrHdddokipk HRipRepafARRXY 000 :BRAS eafl cHEANGHES 6L P00 AGY! . |1 near.
or branched (C -0C6)perhaloal koxy, hydroxy, cyano, nitro, amno (optionally

or linear gr.branched j - C6) acyl groups), am nocarbonyl (pptionally
subst it ut egy‘iﬁ?xgﬁ@-‘ﬁfdﬁfﬁ?’% -1'-r-n-ear---o-r---br-a-nc-ne-d---(-c:l--:-ce)-ar-kyi---20 roups),
(CI-CB)aIk¥I groups), nono- or di-((C -0C6)al kyl sul phonyl )am nho, nono- or di
5 (trifl uotasifse hyl sul-phonyl-)-ami-ne; - RO(-GRa) (- ORB)---{-wher-ei-n--K) gRb, whi ch may
be identicgal or di ent, represent a hydrogen atomor a Jinear or
branched (gﬁg%gygﬁE%%%&ﬁf6UﬁyI”béﬁzyr6XVI“6T"ﬁﬁéﬁyT”(ﬁprrﬁﬁ%$Iy substituted
by one or me.identical.or..di.fferent.groups...hal.ogen, limear or branched
(G -C6)al kyl, linear or branched (Cl -C6)- perhal oal kyl, hydroxy or |inear or
branched (Cl-C6)al kkoxy), 10 "heteroaryl group” is understood to nmean an
aromati ¢ nmonocyclic 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 sel ected fromnitrogen, oxygen and sul phur, optionally
substituted by one or nore identical or different groups: hal ogen, |inear or
branched (Cl-C6)al kyl, linear or branched (Cl-C6)al koxy, |linear or branched



15 (Cl-C6) per hal oal kyl, linear or branched (Cl -Co)al kkoxycar bonyl, carboxy,
l'inear or branched (C -C6)acyl, linear or branched (Cl - g@mirpasoal koxy,
hydr oxy, cyano, nitro, amno (optionally substituted by one or nore |linear
or branched (Cl-Co)al kyl groups), am nosul phonyl (optionally substituted by
one or nore |inear or branched (Cl-C6)alkyl groups), or

(Cl -Co6) al kyl sul phonyl am no. 20 2- Conpothds of forrmula (I) according to
claiml1l wherein R2 represents a hydrogen atom 3- Conpounds of forrmula (I)
according to claim1 or claim2 wherein the ORI group is in the b position
of the phenyl carrying it. 4- Corrpoug@‘@fgfor mula (1) according to any one
of clainms 1, 2 or 3 wherein RI repr an optionally substituted phenyl
group. 25 5- Conpounds of formula (1) according to any one of clains 1 to 4
wherein A represents a nitrogen atom and, together with the adjacent-CHAT
group f or s Comporidspidemmulderein mrepresents 1, 2 or 3 and preferably 1. 6
April 2006 -47 6- Conpound of fornmul d (Ib according to claim1 which is

7- ( 3- met hyl phenoxy) - 2, 3, 3a, 4-R,0 N7

tetrahydro-I Hpyrolo[2,1-c][1, 2, A4
i soners. 7- Conpound of fornula
3-[ (5, 5-di oxi do- 2, 3, 3a, 4- ~CH
tetrahydro-1Hpyrrolo[2,1-c][1, R/ 4 ben?ot hi Rgli azi n-7-yl)oxy] benzoi c aci d,
and also its 5 isoners. 8- Conpound of formula (1) according to claim1l
whi ch is 3¢Hemsip- di oxi do-2, 3, 3a, 4-

tetrahydro-|I H pyrrol o[ 2,1-c][1, 2, 4] benzot hi azin-7-yl)oxy]aniline, and al so
its isomedd. represepivgpand oohetememlizgoupl) according to claim | which is

N[ 3-(5, 5-li oxi do-2, A- -
tetrahydr c%gl I?&pﬁgs%rlt%&gf@?df-e% [Of,l’f,hﬂ%@%%@%?raazﬁlyrﬁif%yﬁ?&y] phenyl ] met hanesul ph
onam de, AlO r¢rebeals SCCRIRS dr&P @i £ NR, group,

R; represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a (Cs-C7)-

d
’ §NNaHi azine 5,5-dioxide, and also its
accoriding to &)I aiml which is

cycloalkyl group,
10 R, 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 acc_eptablé acid or base,
it being understood that :
¢ "aryl group" is understood to mean an aromatic mondcyclic 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:' halogén, linear or branched (C;-Cg)alkyl (optionally
substituted by one or more hydroxy groups), linear or branched (C1-Ce)alkoxy, linear
or branched (C;-C¢)perhaloalkyl, linear or branched (C;-Cs)alkoxycarbonyl, linear or
branched (C;-Cg)alkylthio, carboxy, linear or branched (C;-Cg)acyl, linear or branched
(C:1-Cg)perhaloalkoxy, hydroxy, cyano, nitro, amino (optionally substituted by one or



10- Compound of formula (1) according to claim1 which is ethyl hydrogen
3-1(5, 5- 6 April 2006

di oxi do- 2, 3, 3a, 4-tetrahydro-1 H pyrrol o[ 2, 1-c][1, 2, 4] benzot hi adi azi n- 7-yl ) oxy
] phenyl - phosphonate, and also its isonmers. 11- Process for the preparation
of conpounds of formula (1) wherein A rgpresents an NR4 15 group or A
represents a nitrogen atom and, together with the adjacent CHR3 group,

forms the ring /_\ , wherein mreeresents 1, 2 3, is characterised in

or
that there i®OtsbBeHs0s Prnehsty (Gaterlkyl on livsapeunuanshed dﬁéﬂe&wl |g;onip§),1, --
NH 2 2 I : ' r.. branche - Xy
aroup, R 2 rasisbed? (hbrPLaRERha 8 bad Bl R e RS (CaRs B
branched (gt kminosulghenyd,(oftiodplly IsuBRidied 48 oMdi @hmbfe linda)oreirhhdied
reacted with the acid chloride of forpnula (l111) in the presence of a base,

in a tetraH{driodtikdn &Rupsk eBORPT rqrl di-hEdiGaalkyleinhogyPaminocHnprg-- oTki--  COCI
Cormi a (1 vy EifgohRaifuifofRiadis] POIORAAN)? (lckein' R, VRS Saldte nfigmBRUNT Of
identical or different, represent a hydrogen atom or a linear or branched (C;-Cg)alkyl
group), benzyloxy, or phenyl (optionally substituted by one or more identical or
different groups: halogen, linear or branched (C;-Cs)alkyl, linear or branched (C;-Cg)-
perhaloalkyl, hydroxy or linear or branched (C;-Cg)alkoxy),
10 ¢+ 'heteroaryl group" is understood to mean an aromatic monocyclic group, or a bicyclic
group in which at least one of the rings is aromatic, containing one, two or three
identical or different hetero atoms selected from nitrogen, oxygen and sulphur,
optionally substituted by one or more identical or different groups: halogen, linear or
branched (C;-Cg)alkyl, . linear or branched (C)-Cg)alkoxy, linear or branched
15 (Ci-Ce)perhaloalkyl, linear or branched (C,-Cg)alkoxycarbonyl, carboxy, linear or
branched (C;-Cg)acyl, linear or branched (C,;-C¢)perhaloalkoxy, hydroxy, cyano, nitro,
amino (optionally substituted by one or more linear or branched (C;-Cg)alkyl groups),
aminosulphonyl (optionally substituted by one or more linear or branched (C;-Cg)alkyl
groups), or (C,-Cg)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 OR; 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 ad; acent—CHRy group forms the ring

wherein m represents 1, 2 or 3 and preferably 1.



22 NHCOCH2-(CH2)mCH2 - d wherein RI and R 2 are as defined

herei nbefore, which is then cyclised in basic nediumto wimhs 2006 corrpoynd
of formula (V) : 00O~ R 1, -S 10 wherein R1, R2 and in are as defined
her ei nbefore, which is subjected to reduction, in alcoholic or _

di met hyl f ormam de nedium in the presng@ of sodi um borohydride, to yield
the conmpound of fornmula (VI) 0 0 ~ SN'NH (VI), 15 wherein R1, R2 and m
are as defined hereinbefore; which is subjected to the action of boron
tribromde to yield the conpound of forrmula (VU) : 6 April 2006 -49 (Vii),

wherein R ¢ aftn Bl © £ 35mie] (1 ggco?(ﬁﬁg kBEF2% Swhic E)7-g-mg'[\ﬁglipih%r?<§jxy)-2,3,3 a,4-
tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide, and also its isomers.

7- Compound of formula (I) according to claim 1 which is 3-[(5,5-dioxido-2,3,3a,4-
tetrahydro-lH—pyn-olo[Z,1-c][1,2,4]benzothiadiazin—7-y1)oxy]benzoic acid, and also its

5 isomers.

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

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

10 and also its isomers.

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

phosphonate, and also its isomers.

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

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

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

m

used as starting material a compound of formula (II) :
1
R’ SO,NH,

(I ,

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

group,



in the presence of an amdine of formula (VIIl1) : R3 5 wherein: R3 is. as
defined for forrmula (1), NH NH2 to yield the conpound o%A&nr@gbg (IxXy : R11
(M11) so N(X) i -NHR3 10 wherein R1, R2 and R3 are as defined

her ei nbefore, which is: either reduced with a netallic hydride to yield

t he conpound of fornula (X) R 1\, -SO_4q _ NHi -NH R3 15 wherein R1, R 2
and R3 are as defined hereinbefore, (0, or alkylated by the action of a
strong base .in.the presence of an al kylating agent R 4X wherein R 4
representseﬁlﬂ%ear or branched (G -C6)al kyl group and X represents a 6

April 200Qa) either reacted with the acid chloride of formula (III) in the presence of a base, in a

tetrahydrofuran or acetonitrile medium :
Cl- CH; - (CH,),, - CH; - COCl I,
5 wherein m is as defined for formula (1),

to yield the compound of formula (IV) :

R SO,NH,
avy,

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

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

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

o_ .0
7
R’ > S\
N
| ™,
N
R )
10 m
wherein R'j, R'; and m are as defined hereinbefore,
which is subjected to reduction, in alcoholic or dimethylformamide medium, in the
presence of sodium borohydride, to yield the compound of formula (VI) :
R’ \\ //
1 \
15 wherein R';, R'; and m are as defined hereinbefore;

which is subjected to the action of boron tribromide

to yield thevcompound of formula (VII) :



-50 hal ogen atom and then reduced to yield the conmpound of formula (XI)

sot NH (X)) , NR3 R awerein R1, R2 R3 and R 4gapj agoslefi ned
her ei nbefore, or 5 i in the presence of an al dehyde of forrmula (70) : 0 i
R3 C(XIl), Hwherein R3 is as defined for forrmula (1), to yield the
conmpound of formula (X) described abov_e49_t he group R 1 and the group R 2,
when it represents a |inear or branched (C -C6)allcoxy 10 group, of which
conmpound of forrmula (X) or (XI) areéfon erted to hydroxy groups to yield the
conmpound of forrmula (XI1) WNH(Ri 1) ,-wherein R2, R3 and R4 are

as defined for fornula (I),- u‘i~"ss pd of formula (VII) or (XIH) is

reacted with a boronic acid conp of 5fo(rvﬁmla(XI\/)

R/

wherein R; and m are as defined hereinbefore,
(b) or cvelised :
> in the presence of an amidine of formula (VIII) :

RB—{NH (VIID)
NHZ

wherein :

R; is as defined for formula (I),

to yield the compound of formula (IX) :

R’ SO
<2
j\l\ X),
R'/ NH R,
10 wherein R';, R, and R; are as defined hereinbefore,

which is :
+ ceither reduced with a metallic hydride -
to yield the compound of formula (X) :

R', SO,
AN
NH
X,
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';X

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



"R3B B(OH)2 (XIV), wherein R is as defined for formula (1), to yield the
conpound of fornmula (1/al) or (l/a,), particular cases of%gﬁmpounds of

formula (1) : 6 April 2006 -51 N _R3 RQ wherein Rl, R2, 4 are as

- defined for formula (1), RO, ~ ~502 wherein R, R2 and mare as defined

for formula (1), 5 which conmpounds of faornmula (1/al) or (I/a2): are

subj ected, if necessary, to conventiondl’¥conversions in respect of the

substituents of the group Rl, are, if necessary, purified according to a

convent i onal heleged pteny, pechtheactrthicqlle, are optionally separated into the

i somers accordin 0 a_conventiona aration technique and are 10

converted, if O&%%fiﬁheeac,oqpﬁjflf}gf’%éqmum{)i on salts with a pharmaceutically

acceptabl e acid or base. 12- Rrocess for the preparation of conpounds of

fornula (1) wherein A represent S>3 SB4RX:2 group, is characterised in that

there is used as starting materi co nd o XDformula (XV) : 15 wherein
R 1 represents a |inear or bragghee C6) al koxy group, R 2 represents a

hydrogen atom a hal ogen atom ®'/ a Iin%ﬂar oR; branched (d -C6)al koxy group,

20 which is subjected to the action of gehl oroacetone in the presence of

di met hyl for mami de to 4

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

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

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

the group R'; and the group R', when it represents a linear or branched (Cy-Co)alkoxy
10 group, of which compound of formula (X) or (XI) are converted to hydroxy groups
to yield the compound of formula (XIII) :

HO
-5,
NH (XTI,
R/ R
R

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

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

formula (I) :



~yield the conpound of formula (XVI) : 6 April 2006 -52 (XVI), wherein R 1
and R 2 are as defined hereinbefore, which is subjected %gﬁé@%&g%ngenent in
basic mediumto yield the conmpound of fornula (XVII) : , D, wherein
- R, and R 2 are as defined hereinbefore, which is deacetylated by heating at
reflux in benzene nediumin the presence of an excess of ethylene glycol
and a catal ytic anount of p-toluenesulpﬁénic acid to yield the conpound of
formula (XVIH : HO (XVII1), 10 wherein R1 and R 2 are as defi ned
herei nbefore, which is subjeB{@d to h‘qzolysis in acid nediumto yield the
conpound of fornmula (Xl Xa) : @ . exein R1 ?pd R 2 are as defined
her ei nbef ore, of which, optiong acc ing to ﬁé nature of the group R3
it is desired to obtain, the ' is protected by a protecting
group, and which then, after #%eatnen$'mjt a strong base, is treated with
a conmpound of forrmula R 3-P, wherein R, 3 represents a |linear or branched
(Cl-Co)allcyl group or a (C3-C7)cyc|oafky| 6 April 2006 -53

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

RO SQz
@i NH (l/a,)
Ny
_)m

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

J

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 CR4R;

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

formula (XV) :

15

wherein :
R’y represents a linear or branched (C;-Cg)alkoxy group,
R'; represents a hydrogen atom, a halogen atom or a linear or branched (C1-Ce)alkoxy
group,
20 which is subjected to the action of chloroacetone in the presence of dimethylformamide to

yield the compound of formula (XVI) :



group and P represents a leaving group, to yield, after deprotection of the

nitrogen atom the conpound of formula (XIX a) R (XI X a) %%rﬂ Owgerel n R1,

R 2 and R 3 are as defined herei nbefore, 5 which conpoung fzprrml a (Xl Xa)

or (XIX a), represented by formula (XIX) : RYL\-1' so % NH i (XIX), R3O

wherein R 1 and R 2 have the sane neani ng and R3 is as defined for formul a
c

(), 1is : - either subjected to catal yt5 reduction to yield the conpound
of formula (XX) : R Sot NHQV 10 wherein R1, R 2 and R3 are as defined
her ei nbefore, - or converteB®'jin_al cohgl by the action of a hydride and the

pound i s conve d to a hal ogen at om by

ent N‘IS};o/yi el&Vthe conmpound of formula

0 o

hydroxy group of the resulti
the action of an appropriate
(XX1) = (XXI),

wherein R and R, are as defined hereinbefore,

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

formula (XVII) :
(XVID),
5
wherein R'; and R'; are as defined hereinbefore,
which is deacetylated by heating at reflux in benzene medium in the presence of an excess
of ethylene glycol and a catalytic amount of p-toluenesulphonic acid to yield the
compound of formula (XVIII) :
R 50,
NH (XVIID),
R'
0O 0O
0 _/
wherein R'; and R'; are as defined hereinbefore,
which is subjected to hydrolysis in acid medium to yield the compound of formula
(XIXa) :
(XIXa),
15 wherein R'; and R'; are as defined hereinbefore,

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

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



TR Rs wherein R1, R2 and R3 are as defined hereinbefore, R5 represents
a hal ogen atom 6 April 2006 -54 or subjected to the actipipboes

or ganomagnesi um conpound R 4 MgBr wherein R 4 represents a |linear or
branched (Cl-C6)al kyl group, to yield the conpound of formula (XIXb) : R 1\
---~ .SO Z NH (XI Xb), 5 wherein R 1, R'g R3 and R 4 are as defined

her ei nbef ore, which conpound of fornula %XI Xb) : - is either subjected to
catal ytic reduction to yield the conmpound of fornmula (XXII) : Dt JV NH
(XXI'1) R oupindieiepraRents aayingR3oumd R 4 are as defined hereinbefore, 10 -

or the hyqrox oup of ichis .converted,to a hal.ogen ato , $he action
of an apph S SRE ettt el bR ERR S Coh ettt Fmile Bl 1)
(XXI'1l), 4 RS wherein R 1, 152'12, R3 g R 4 are as defined hereinbefore and
R 5 represents a hal ogen atom >&5Nthe Xpoup R 1 and the group R 2, when it
represents a linear or branch - 06)HKkoxy CUROHP, of which conpounds of
formulae (XX) to (XXtlI1) are L0 prdroxy groups

3

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

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

R'/ R,

wherein R'; and R'; have the same meaning and Rj is as defined for formula (I),

iS:

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

, |
NH (XX,
10 R R,

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

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

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

reagent,
15 - to yield the compound of formula (XXIT) :
R, SO,
N
NH (XXD),
R R,
R!

5

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



“to yield the conpound of fornmula (XXIV) : 6 April 2006 -55 5D ( V) , n_
wherein R2, R3, R4 and R5 are as defined for fornmula (I) A(%"njil ggonpound  of
formula (XXIV) is reacted with a boronic acid conpound OP formula (XIV) R3
- B (OH)2 (XIV), wherein R is as defined for fornula (1), to yield the
conpound of forrmula (I/b), a particular _case of the conpounds of forrmula (I)
(I'/b) RRVW\R5 R3 wherein RI, R2, R3, R4,'5 5 are as defined for forrmula (1),

| 0 which conpound of formula (I/b) is subjected, if necessary, to

convent i oral ot chYjeetsd dmthei action edpactrgafonidzaesub soiipaemnt B ,VgBhevhgreaup',R1L, is
purified, if_necessary, accordjn 0 nventional purification technique,
is optionall §epr%555t5ra§¥18?f qrrc?f%lcb?fg(citlﬁc&gaéggl S¥¥or ding to a conventi onal
separation technique and is converted, if desired, into addition salts with
a pharmaceutically acceptable acid or base. 15 13- Pharnaceuti cal

conposi t i dAYddmsrdogipagndef faonulkaéXIXyr:edi ent a conpound according to any
one of clains 1 to 10 in confination with one or nore pharmaceutically
acceptable, inert, non-toxiC 1axehpi ey carriers. 14- Pharnaceuti cal
conposi tions according to clai contNHNi ng @Ixds)i ve ingredient a
conpound according to any one ains 1l to 10 for use as nedi canents, such
as AMPA 20 nodul ators. R

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

which compound of formula (XIXb) :

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

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

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

to yield the compound of formula (XXIII) :

wherein R'y, R';, R3 and R4 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
group, of which compounds of formulae (XX) to (XXIII) are converted to hydroxy groups
to yield the compound of formula (XXIV) :



10

15

6 April 2006

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

which compound of formula (XXIV)

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

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

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

R,0 S(\)2
NH
- (/b
R
R/ R,

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

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

modulators.



