t

1 New benzot hi adi azi ne conpounds, a process for their preparation and
phar maceuti cal conpositions containing them The present invention rel ates
to new benzot hi adi azi ne conpounds, to a process for their preparation and

. to pharmaceu .e@adenfomagzinteicgrg o8l ir&iegggforttng repar tB and’ rrng%UticraFCOgni sed
CT Ompl Shoks ExRahdo 01 Ut anat e, Dl

that the excitatory amno a plray  a cruci al
role in the physiol ogi cal processes o? neuronal plasticity and in the
mechani sms 5 underlying | earning and nenory. Pat hophysi ol ogi cal studies
have cl edflieypresentvinviehisen zelatdeta oéw benzaghiadiazine epmpounisyitoos peassssi ositlomr i s
closely linked.to éhe evquRnept of .Ajzheiner'zhdisease (Neur osci ence and
Bi obehaviRSFRATAUSE\AE @ Phargigseutipal copapogijions eqniiping ety “Ng 1 obi o ogy,

1992, 39,517-545). In addition, innunerable works have in recent years
denonstrated the existence of sub- 10 types of_ excitatory am no acid

r ecept or It haschohkgen reengaised that thearxsitatery aniao @rds.ceny aspecipBy glimaterdddl ogy,

1992, 2, 13'2&;’1%1) rOIA%@%@§1R§I§§)§£|£g§I%EQJS S ott Qe%réax‘lg? AlasticiEyi aaad in the rriechanisms

(a-aninofﬁ- roxy Xazol'e-propi onfc a receptor appears
t o besi nvaldutying dedriiag gindamesbrye Hativphysiolbfiealpstadiesrhade ofearly Bievothegi L al
neuronal excitability and, especially, in those phenonena invaolved in_15

menor i satqeéﬁ{t p‘PoSB’é"é’é@‘?rglfor‘leMﬁﬁr@Fs‘?‘[‘ lﬁa%lo ke wie .tﬂFPdldeY‘%%Rrﬂ‘?qﬁg?f s
associ at %zmiﬁa@r-@m?eatsﬂgﬁ&ﬁgﬁié&gaﬁ g%ﬂzflwerapkeﬁw_é @zj {6 1@%e,mr9§re]§§ the

hi ppocanpus, one o areas o brain essential to processes o
menory anu Neorphidlogyn 1992, 1885 KB 545)o0t ropi ¢ agents such as aniracetam have
very recently been described as nodul ating the AMPA receptors of neuronal
cells in apositive manner (Journal of Neurochem stry, 1992, 58, 1199-1204).

30 In L hgn |ladiligion; hemeRBIPWOAEShaVa\ih Recedt Pe? ABindBstitddutit Lixestdhay &f RN
escCri pea as
1 types of excitatory amino acid receptors 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 involved to the greatest extent in the phenomena of
physiological neuronal excitability and, especially, in those phenomena involved in
15 memorisation processes. For example, it has been shown that learning is associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the areas of the
brain essential to processes of memory and cognition. Likewise, nootropic agents such as
aniracetam have very recently been described as modulating the AMPA receptors of

neuronal cells in a positive manner (Journal of Neurochemistry, 1992, 58, 1199-1204).

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

new pharmacological agents.

Finally, the patent specification EP 692 484 describes a benzothiadiazine compound
25  having facilitating activity on the AMPA current, and the patent application WO 99/42456
describes, inter alia, certain benzothiadiazine compounds as modulators of AMPA

receptors.




possessing this sanme nechani smof action and as inproving nmenory
performance (Synapse, 1993, 15, 326-329). Conpound BA 74, in particular,
is the nost active of those new pharmacol ogi cal agents. Finally, the

pat ent specification EP 692 484 descri bes a benzot hi adi azi ne conpound 25
having facilitating activity on the ANPAzcurrent, and t he patent
application WD 99/ 42456 describes, inter©alia, certain benzothiadi azi ne

conpounds as nodul ators of AMPA receptors. -2 The benzothi adi azi ne .
conpounds The bgpgatkiadinzing ceswaundsnipehich rthe giresenls invertiqny ealatpp higgides bging

surprisin LRt e i . QBPF'HE& hcal: act i vi AQpAhe
AMPA cur?%a%n’t gﬁﬁh%’/]b rgﬂﬁfs;l(lta?é i gcé%wA@ELﬁg ul a orgég(f:? %Jrl %h(‘a’ rdéla'ttﬁr%nt olr\
prevent i oturgént.dilggraae nsefulafs AiPar yoduldtoesfpn ke toeatiérstor preveatiaoof disedemi t h
age, with syndrones of anxiety or 5 depressjon, w th progressive .

neur odegeAE MMy Aseogaron it Areapssagipteg Wikh @gecWil syRflfomes micaxdetyi¥ease,

with nt | nS 0 ' ' fi60 dReasth [ With NA-REMEA] ARRE, AnHt €
neur o egegg;r}gétgl{b\?’e‘ﬁ@s@g eess%%%vitﬁfﬁ&?%eeggﬂeaduel aga of’ ilst%:haém aelggnd Svi th the
sequel ae Bick'salisdasp with Huntngtpe's ichoreal With stineophressmwith thesequelae o€ lagetes t o

conpounds_of formula (1) : 10 erein : Rl represents l.i near or branched
(G 06 RErodsRetiseGysh dlpisgteuy g gaigias,of dET B 2pnER seuph Al ont
a hydrogegpigdpgyn a hal ogen atom or a hydroxy group, 15 R3 represents an
unsubstituted aryl group or an aryl group substituted by one or nore

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

NP

S
NH

R,0 ) @,

10 !

wherein :

R, represents a linear or branched (C;-Ce)alkyl group substituted by one or more halogen
atoms,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
15 Rj represents an unsubstituted aryl group or an aryl group substituted by one or more
identical or different groups selected from :
linear or branched (C;-Ce)alkyl ; linear or branched (C;-Cg¢)alkoxy ; linear or branched
(C1-Ce)polyhaloalkyl ; halogen atoms ; linear or branched (C;-Cg)alkoxy-carbonyl ;
linear or branched (C;-Ce)alkylthio ; carboxy ; linear or branched (C;-C¢)acyl ; linear
20 or branched (C;-Cg)polyhaloalkoxy ; hydroxy ; cyano ; nitro ; amidino (optionally
substituted by one or two identical or different groups selected from linear or branched
(Ci-Ce)alkyl, hydroxy, linear or branched (Ci-Ce)alkoxy and

—O_,(,:_Ru ) ; amino (optionally substituted by one or two linear or branched

o
(Ci-Ce)alkyl groups) ; aminocarbonyl (optionally substituted by one or two linear or



identical or different groups selected from: I|inear or branched

(Ad-ce)al kyl ; linear or branched (d -C6)al koxy ; linear or branched

(C1- C6) pol yhal oal kyl ; hal ogen atonms ; linear or branched

(G -Co) al koxy-carbonyl ; linear or branched (O -C6)al kylthio ; carboxy ;
| i near or branched (d -C6)acyl ; linear 20 or branched

(d -C6) pol yhal oal koxy ; hydroxy ; cyano ;°"Thitro ; amdino (optionally
substituted by one or two identical or different ?roups sel ected from

| i near or brbmothed (Q)€)akylagrieyds) ;Hhededeyy ; (Cn€akallolsulphenylaming @ptiosyll koxy
and -0OCR12) .. 1 NO tional ly, subst.ituted n |k near. or.
branched 0 i‘l‘?ﬁ'i“é?ef% aﬂnk&ﬁggplg]i%gﬁ yl?y afi h%%aér B85 n%/an‘?ggt Rgh-gé\ﬁy(ygu%rsop Pfu’t ed
by one or twariflistedeti8isulphoyBaained; (aChetefcatlky lgralipoypmd lindde nary besyhed

(Cl-Co)al kyl suIdE{Sonyl am no (optionally substituted _ on the nitrogen by a
linear or brénchedkylm the)eneidiand gpbsiigyted by ongjor mese ddantipgl| o ditlersnly £rP8PS no ;

a heterocycl | ; i : _ hand
subst out od e n yBRfch (BT RhloBkn BRI Bnetridr AL, Gk POl
hydr ogen andaribboghe odico iandsdbdtitutedibyar ghpneheeced( LbmQERzR I \W(ORU PR 7, and
on the other hand substituted b roup selected from NRARS, S(O" R6

OR7, ani di ngM{dd (phiaps! §%§tt¥?ﬁ>gdmwr&we @FntmL OF AP OB SISttt ent
groups sel ec ; ' - h - i Yalkd:RERd O
branched (Cl fr%%)lglielr(ag%bgdrf?gﬁéd- glc(?é%%gﬁj ?ﬁgﬁg&’a} het gfg}ca?gwg((gi%&%#éﬂmiﬁer ein :

0 10 R4 represent€—R bylirodeherrayrlor graup.iwteaginor branched (Cl - C6) al kyl ,
S(O pR8, COR9 or (O (ORIO(OR 1) group,

10 R, represents a hydrogen atom or a linear or branched (C;-Ce)alkyl, S(O),Rs, CORg or
P(O)(OR10)(OR11) group,
Rs represents a hydrogen atom or a linear or branched (C,-Cg)alkyl group,
or R, and Rs, together with the nitrogen atom carrying them, form a heterocyclic group,
Rs, Rs, Rg, Ryg, Ry and Rj;, which may be the same or different, each represent a
15 hydrogen atom or a linear or branched (C,;-Ce)alkyl group optionally substituted by one
or more halogen atoms; an aryl-(C;-Ce)alkyl group in which the alkyl moiety is linear
or branched; or an aryl group,
R; represents a linear or branched (C;-C¢)alkyl group or a linear or branched
(C1-Ce)acyl group,
20 n and p, which may be the same or different, each represent 0, 1 or 2,
to their enantiomers and diastereoisomers, and also to addition salts thereof with a

pharmaceutically acceptable acid or base,
it being understood that :

¢ a heterocyclic group means a monocyclic or bicyclic, aromatic or non-aromatic group

25 containing from one to four identical or different hetero atoms selected from nitrogen,
oxygen and sulphur, optionally substituted by one or more identical or different groups

selected from halogen, linear or branched (C;-Ceg)alkyl, linear or branched
(Ci-Ce)alkoxy, linear or branched (C,-Cg)polyhaloalkyl, linear or branched

(Ci-Ce)alkoxy-carbonyl, oxo, thioxo, carboxy, linear or branched (C;-Cg)acyl, linear or



R5 represents a hydrogen atomor a linear or branched (C-C(,)al kyl group,
or R4 and R5, together with the nitrogen atomcarrying them forma

het erocyclic group, R6, R8, R9, RIO Rl1ll1l and R12, which nay be the sane or
different, each represent a 15 hydrogen atomor a |linear or branched

(G -Co)al kyl group optionally substituted by one or nore hal ogen atons; an
aryl-(Cl-C6)al kyl group in which the al Rﬂ'l' noiety is linear or branched,
or an aryl group, R7 represents a |linear or branched (Cl-C6)alkyl group or
a |linear or bomahahéCh-CH)Elyepalkety, grydlqzy, Qﬁmn, pited, pmineh{aptionally pubstityeeds ane
or differen

each rep sent ei r enant.i o
di ast er eoi S(LS’PFE Orali’ila Fg??rt%%é?ﬁfpfé (Sﬁ gé)a lgﬁoéllpéofanwl? n?pelllon% fjoptlonally
phar maceut i @aﬁétﬂut@@cayt @Bk € oRCingbrer 1iRafe, ori thrihsd YOQEL)EkgPd gidupt) : anda
het erocycl i c group neans a nonocyclic or bicyclic, aromatic or non-aromatic
group 25 cdft Qb)ﬂF kylsuinhonyleména,o f our identical or different hetero atons
sel ected from mtrogen, oxygen and sul phur, optionally substituted by one

or nore identi caI or different groups selected from hal ogen, |inear or
branchgd («&Clan @Bl Hré mehrisnemondychic anetitid gréup or@hiaydixgtoup imMwhichk least
branched (Cl - %g@l yhal oal kyl , linear or branched (Cl-GCg)alkoxy-carbonyl,
ox0, t hi oxooneaF Bsxinesiis areriatisr onsionplbheipsiteteddy)onear mere lcﬂror differentnched

(o0 ol v plgbass s, YGRSl 8 7 il IR Lty vt o
(optionallyons wbsnomm)eidomygmups)oﬂmmrcﬂ briangded (€h- Chbzdkmdyedhnéﬁ eﬁl)aabhqdl
groups) and (Cl-&)polyEGl)oa]Ikyy li?l arp or}%?XﬂcﬁQﬁ ?81’-C6)alkoxy-carbonyl, oxo, thioxo, linear or
10 branched (C,-Cg¢)alkylthio, carboxy, linear or branched (C;-C¢)acyl, linear or branched
(C,-Cs)polyhaloalkoxy, hydroxy, cyano, nitro, amino (optionally substituted by one or
more linear or branched (C;-Cg)alkyl or linear or branched (C;-Ce¢)acyl groups),
aminocarbonyl (optionally substituted by one or more linear or branched (C,-C¢)alkyl
groups), aminosulphonyl (optionally substituted by one or more linear or branched
15 (Ci-Cg)alkyl groups), mono- or di-((C;-C¢)alkylsulphonyl)amino, mono- or di-
(trifluoromethylsulphonyl)amino, PO(OR,)(ORy) (wherein R, and R, which may be the
same or different, each represent a hydrogen atom or a linear or branched (C,-Cg)alkyl
group), benzyloxy and phenyl (optionally substituted by one or more identical or
different groups selected from halogen, linear or branched (C,;-Ce)alkyl, linear or

20 branched (C,-Cg)perhaloalkyl, hydroxy and linear or branched (C;-Cg)alkoxy).

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid,

25  methanesulphonic acid, camphoric acid etc..

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

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine etc..



5 an aryl group nmeans a nonocyclic aromatic group or a bicyclic group in
which at least one of the rings is aromatic, optionally substituted by one

or nore identical or different groups selected from hal ogen, |inear or
branched (C, -C6)al kyl (optionally substituted by one or nore hydroxy
groups), linear or branched (C, -C6)al koxy, |inear or branched

(C, -C6) pol yhal oal kyl, linear or branched 5('C, - C6) al koxy-car bonyl, oxo,

t hi oxo, linear or 10 branched (C, -C6)al kyl thio, carboxy, |inear or branched
( C, - C6) acPrefelenereisr giyen ibo slecvotp RiCheims hploethihiseshl asoRyoropihinh shiproethyydres,
nitro, amno t.i onal | yesubskit ut ed 0 or nore |linear or branched

(C -Co)al {ﬁmé)e?l%fli rﬁtoa%arp%f}er%?yafr]}% r§a°r(“<’3?‘¥r&€§h é‘yl groups), am nocar bonyl
(optionally substituted by one or nore linear or branched (C, -C6)al kyl
groups), am nosul phonyl (topti onal |y substituted by one or nore |inear or

br anched ﬂ;p(qf?m@g')rgpqgwn ot budsesen #fRo- or di - ((d - C6) al kyl sul phonyl ) ami no,
nmono- or di- (trifluoromethylsul phonyl)am no, PQ(OR4) (ORb) (wherein R and
R3, which may be the sane or different, each represent a hydrogen atom or

a linear @refereaceiegiveCte @ grdupl R; beingpd phdigyh oy Isobstitated! phbweyl ygroémpnosnal | y
substi %ut ed bé one or n;ghg_identi cal or different groups selected from
hal ogen, SRSy SHOSBHUELARY (C, - 08)al kyl, linear or 20 branched

(C1- C6) per hal Qahﬂfyﬂnidiﬁwglroq y and linear or branched (C, -C6)al koxy). Anpbng
t he pharmaceutically acceptable acids there nay be mentioned, w thout

i npl yi ng any -l ahydreryanidinegtewshl ori ¢ aci d, hydrobrom ¢ acid, sul phuric
aci d, phosphoni ¢ S‘fiiogy & etic acid, trifluoroacetic acid, lactic acid,
pyruvi c acid, T onre 88  succinic acid, glutaric acid, fumaric acid,
tartaric acid, smhaikylsulphoflylagirio groupoptonadiycsabititated®ndhe n#ogen by an alkyl

met hanesul phoni ¢ acid, canphoric acid etc.. Anong the pharmaceutically
acceptlgbl e base§MRere may be nentioned, without inplying any limtation,

sodi um hydr oxi.dgy » PRk ASstha bR Blean dehiliftlol Ny RO yafidin6! ORD WIS @Y Reoret C.- -
NHCORy group.

Even more especially, the invention relates to compounds of formula (I) which are :

e N-(4-{[4-(2-bromoethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-
15 ylJoxy}benzyl)methanesulphonamide,

o N-(4-{[4-(2-fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

yl]Joxy}benzyl)methanesulphonamide,

o N-(4-{[4-(2-chloroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

ylJoxy}benzyl)methanesulphonamide,

20 o N-(3-{[4-(2-fluoroethyl)-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzothiadiazin-7-
yl]Joxy}phenyl)methanesulphonamide,

o N-(4-{[4-(2-fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-
ylJoxy}phenyl)methanesulphonamide,



-5 Preference is given to the group R being hal oethyl such as fluoroethyl,
choroethyl or Dbronoethyl, nore preferably fluoro- or chloro-ethyl. Rs

preferably represents a hydrogen atom Preference is given to the group R3
bei ng a phenyl or substituted phenyl group, nore 5 especially substituted

by : - an amdino group, - a hydroxyam dino group, - an al koxy group, - an
al kyl sul phonyl am no group optionally subé%ltuted on the nitrogen by an
al kyl 10 group, - or an alkyl group substituted by an am di no,

hydr oxyam‘d#ﬁb—ﬂuwthm-i@(b)mxw enDRY-dilnyslng2HE 24-beprethiadiseimedi 1-y, t he
i nvention re Bﬁ; to compounds of fornula (1) which are :

N-(4-{][ 4- (2 et hyl)-1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-
15 yl ] oxy}benzyl) met hanesul phonami de,

N-(4-{[4-(2-fluoroethyl)-1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7
- yl]oxy} obyr@yﬂ[}-r@-tﬂugmglyll)phbm@re3 4- dihydro-2H-1,2,4- benzothiadiazin-7- ylloxy}-
N-(4-{[4-(2 chlﬁ %% §I) 1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azin-7
- yl]Joxy} b EESquhonanlde 20

N(3-{[4-(2- quoroethyI) 1, 1- di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7
- yl]loxy} phnny I)nethanesulphonanlde

N- ( 4-{f4- Gsz(Buﬂﬂrﬂb{ﬂuytoﬁﬂwl)il Hidindlidio 3 3; dihyiiraPdi- b2 Arbenzothindisaine doyHiowdi-azi n- 7

benzyl)methanesulphonamide,

N-(4-{[4-(2-fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ylJoxy}-
benzyl)-N-methylmethanesulphonamide,

4-(2-fluoroethyl)-7-phenoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-dioxide,

10

3-{[4-(2-fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ylJoxy}-N"-

hydroxybenzenecarboximidamide,

and 3- {[4-(2-fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-yl]oxy} -
N-methylbenzamide.

The invention relates also to a process for the preparation of compounds of formula (I),
15  which process is characterised in that there is used as starting material the compound of
formula (II) :
0] N O
S\
N
MeO /Il (I,

NH

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



yl] ox y} phenyl)net hanesul phonam de, -6
4-(2-fluoroethyl)-7-(3-nmet hoxyphenoxy) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n
, 1- di oxi de,
-{[4-(2-fluoroethyl)-1, 1-di oxi do- 3, 4-di hydr o- 2H 1, 2, 4- benzot hi adi azi n-7
oxy}- benzyl)acetam de, 5

{[4 (2-fluoroethyl)-], 1-di oxi do- 3, 47H'hydro 2H 1, 2, 4- benzot hi adi azi n-7
oxy} - benzgl)nethanesulphonanlde
-{
Xy
f
[

00

[4 (wathf w mhdbqrhys yormlensqdn. Ok Besig mediiryal lineap jar branched rizephalaadkslzi n- 7
benzyl| hﬁﬁ Inethanesulphonanlde

L 2L 7L 7O

'

Iuopggi
oxi de, 10

o]

- %% 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne

di

4- (2 quoroethyI) 1- di oxi do- 3, 4- dlhydro 2H- 1, 2, 4- benzot hi adi azj n- 7-yl
}-

4

W@Wg@dpm«pqﬁ@gqﬁ(@@g alaggmated compound to yield compound of

(2 E&Hﬂﬁ€ghzyl) 1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azin-7-y
0 y zami de. The invention relates also to a process for the
preparatlon of conmpounds of fornmula (1), 15 which process is characterised
in that there is used as starting matetial .the conpound of forrmula (I1)

o

><r-*w><rh|_\/\—z-\—/—\—z—\|_\

MeO wherein R2 is as defined in fornu N4)Y, -7 with which there is
condensed, in a basic nmedium a |Ji S\branched (C, - C6) hal oal kyl
MeO ) (),
N
R;
5 ’,

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

» which is subjected to a demethylation reaction, in the presence of BBr; or BF;, for

example, to yield the compound of formula (IV) :

Q§‘7O
S
N
HO J avy,
N
R, |
1
10 wherein R, and R; are as defined hereinbefore,
with which there is condensed, in the presence of Cu(OAc),, the boronic acid compound
of formula (V) :

R;-B(OH), ™,

wherein Rj is as defined for formula (1),



beari ng an hydroxy group, which is then converted into a correspondi ng

hal ogenat ed conpound to yield conmpound of forrmula (I111) : MeO5 wherein R
and R2 are as defined for fornmula (1), - which is subjected to a

denet hyl ation reaction, in the presence of BBr3 or BF3, for exanple, to
yield the conmpound of formula (IV) : HO(JV)9 RI 10 wherein R, and R2 are
as defined hereinbefore, with which theréis condensed, in the presence of
Cu(OAc) 2, the boronic acid conpound of forrmula (V) : R3-B(OH)2 M wherein
R3 is as defd yield thoconmrumdiof fgrmula ()t o yi el d the conpound of formula (V)
: Rwherein Rl, R2 and R3 are as defined hereinbefore, (VI)9 which is
subjected to reduction with NaBH4, for exanple, to yield the conpound of

R,0 | (VI),

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

which is subjected to reduction with NaBH,, for example, to yield the compound of
5 formula (I) :

0. 0
S\
NH

R,0 ) o,

R} )
R

1

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

» or which compound of formula (III) is subjected to reduction, in the presence of NaBH,,

for example, to obtain the compound of formula (VII) :

SN

0
Meoﬁ J (VID),
N
Ry |
R

10 !

wherein R; and R; are as defined hereinbefore,



5 formula (1) : wherein Rl, R2 and R3 are as defined hereinbefore, - or

whi ch conmpound of fornula (Il11) is subjected to reduction, in the presence
of NaBH4, for exanple, to obtain the conmpound of formula (VII) : MO 10 R
(M1)9 wherein R, and R2 are as defined hereinbefore, -9 which is subjected
to a denethylation reaction, in the presence of BBr3 or BF3, for exanple,
to yield the conmpound of formula (VIII) 900 /1 OS~ NH HO-j- I I (V11),
RI wherein RL and R2 are as defined hereinbefore, 5 with which there is
condensed, whidhhis gubestedcte a)ﬂem(h&iﬂlci))ﬂ readtionbiy thei preseorel of &Hyown BFsoffor
formul a (V) as_def,ine P]grel nbef the compound of fornmula (1),

whi ch conpoB¥PRIE: 1P &< C()Hpo}"% PPV%&G " necessary, according to a

conventional purification technique, is separated, where appropriate, into
its isoners according to a conventional separation technique and is
converted, if desired, into its addi tQer@aI ts with 10 a pharmaceutically
acceptabl e acid or base. The inv ) $QI ates also to the conpound of

formula (VII11
( ) HO J (VIID),

R]

R1

wherein R; and R; are as defined hereinbefore,

5 with which there is condensed, in the presence of Cu(OAc),, the boronic acid compound
of formula (V) as defined hereinbefore to yield the compound of formula (I),
which compound of formula (I) is purified, if necessary, according to a conventional
purification technique, is separated, where appropriate, into its isomers according to a
conventional separation technique and is converted, if desired, into its addition salts with

10 a pharmaceutically acceptable acid or base.

The invention relates also to the compound of formula (VIII) :

NS
S\

HO ) (VIID),

R,

as defined hereinbefore, which is useful as a synthesis intermediate for the synthesis of
compounds of formula (I) and is useful as an AMPA receptor modulating agent,
15 and more especially to the compound of formula (IX), a particular case of compounds of

formula (VIII) :



O\ // OS NHHOt- Il I (MIl), R as defined hereinbefore, which is
useful as a synthesis internediate for the synthesis of conpounds of
formula (1) and is useful as an AMPA receptor nodul ating agent, 15 and nore
especially to the conmpound of formula (I1X), a particular case of conpounds
of formula (MI1) : -10 HO (I1X), mhereiﬂ%X represents a fluorine,

chlorine, brom ne or iodine atom which 1S useful as a synt hesi s
internediate for the synthesis of conpounds of formula (1) and is useful as
an AVPA receptor nodul ating agent. @QTB invention relates also to

phar maceuti cal conpositions conp ingS.as active ingredient, a conpound

of formula (1) or (I X) with ong Dr e roprlat(i§ inert, non-toxic
exci pi ents. Anong the phar fdQe conppsitions bording to the
‘ pecially those that are suitable

invention there may be nmentioney S
for oral, parenteral (intravenous or ubcut aneous) or nasal
g

adm ni stration, tablets or dragees, sullingygal tablets, gelatin 10
capsul es, | ozenges, suppositories, creamsy 0l ntnents, dermal gels,

i njectabl e preparations, drinkable suspensions etc.. The useful dosage can
be varied according to the nature and severity of the disorder, the

id{n n '585 rat {vﬁgrefnoktrgprgpeqtst :;' ﬁuglqr?e, %H%d%,i Q‘Q&ir%f ort igging %Ed-n?,ru'hi@l? ﬁjs IRARSS a]c rom

synthe51s intermediate for the synthesis of compounds of formula (I) and is useful as an

AMPA receptor modulating agent.

5 The invention relates also to pharmaceutical compositions comprising, as active ingredient,
a compound of formula (I) or (IX) with one or more appropriate, inert, non-toxic
excipients. Among the pharmaceutical compositions according to the invention there may
be mentioned more especially those that are suitable for oral, parenteral (intravenous or
subcutaneous) or nasal administration, tablets or dragées, sublingual tablets, gelatin

10  capsules, lozenges, suppositories, creams, ointments, dermal gels, injectable preparations,

drinkable suspensions etc..

The useful dosage can be varied according to the nature and severity of the disorder, the
administration route and the age and weight of the patient and ranges from 1 to 500 mg per

day in one or more administrations.

15  The Preparations and Examples that follow illustrate the invention but do not limit it in any

way.

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

known operating procedures.

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

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



day in one or nore adm nistrations. 15 The Preparations and Exanpl es t hat
followillustrate the invention but do not Iimt it in any way. The
starting materials used are products that are known or that are prepared
according to known operating procedures. The structures of the conpounds
described in the Exanpl es were determ ned according to 20 the usual

spectrophotonetric techniques (infrared, NVR nass spectronetry, .. ). =11
Preparation 1 : 4-(2-Bronpethyl)-3 4-di hydro-2H 1. 2, 4- benzot hi adi azi n-7- ol
1, 1- di oxi ®zemaration1:: 4-(2-Bromoethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol

2- (7-Met hoxy-1, 1- dloxigg[gra , 2, 4- benzot hi adi azi n-4-yl)ethanol To a
solution of 7- nethoxy % 4 benzothlad|a2|ne 1,1-dioxide (4.0 g, 18.8
mmol) ina 5 mxture of 30 of DMF and 30 nml of CH3CN there are added

gi iGr?i %6{2 med%m ?@PX&}H%Pgda%igb@%lzgtb&fﬂiﬁ%m% 3503 (ﬂm)l) of

2- bronpet hanol are added. After 6 nore hours at 75C, a further 1.47 m
(18.8 mMmol ) of 2-bronoethanol and then 2.8 g (18.8 nmol) of CsF are added
and stir ﬂ’loragsoilmoomfﬂrmeltdadxﬁﬂfﬁEZMmamthlgﬁlaszHel -digkids (4.0eg, flBBtramed) infaf at

anbi en era t he S EYARY ed to
dr ynesé ngufe %fu’(cf’e Ig} gﬁ ?@f( (ngn}l r?f t‘?iag&?‘?y“ea% afl(ﬁfél a(g?é %Wa@e?iési%
washed W bhd $aY wilat 84 rﬁiasl) of 0lBrbmoeethadvll. Stirtiag is Marféout foxAi h@frs RVEPQradi on,
the sticky residue is taken up in a m xture of ethyl ether cH2d 2. The

gumis trilddrmat d§-8ummol ef %—brqrepqtlsaneb%rauaééeﬁ Affgr hinpee hqurg étr%ﬁC@fAfﬁnfﬂeﬁr
obtain thg 4‘7'1{11' @ 8 SATRIYYE 2-ModdeAnB%ndtthen 8 A8 3Gni b FERRLAL added and

m cr oanal ysi
stlmng is continued at 75°C overnight. The salts are filtered off at ambient temperature

10  and rinsed with CH3CN; the filtrate is evaporated to dryness. The residue is taken up in
CH,Cl,, and the organic phase is washed with saturated NaCl solution and dried (MgSO,).
After evaporation, the sticky residue is taken up in a mixture of ethyl ether / CH,Cl,. The

gum is triturated until a solid is obtained, which is filtered off to obtain the title compound.

Melting point : 160-162°C

15  Elemental microanalysis :

C H N S
theoretical % 46.87 4.72 10.93 12.51
experimental %  46.99 4.96 1034 12.51

Step B : 4-(2-Fluoroethyl)-7-methoxy-4H-1,2,4-benzothiadiazine 1,1-dioxide

20  To a solution of 3.85 g (15.02 mmol) of the compound of the previous Step in 100 ml of
CH,Cl,, cooled in an ice bath, there are added, dropwise, 3.97 ml (30.0 mmol) of DAST
diluted with 20 ml of CH,Cl,. The reaction solution is then allowed to return to ambient
temperature in about 1 hour; 100 ml of saturated NaCl solution are then poured in and the
organic phase is decanted off, dried (MgSOs) and evaporated in vacuo. The residue is

25  triturated in a mixture of ethyl ether / CH,Cl, until a solid is obtained which is filtered off

to obtain the title compound.



CHNS t heoretical 9%6.874.7210.9312. 51 experinental %6.994.9610.3412.51
Step B : 4-(2-Fluoroethyl)-7-nmethoxy-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de
20 To a solution of 3.85 g (15.02 mml) of the conpound of the previous
Step in 100 mM of CH2Cl12, cooled in an ice bath, there are added,
dropwise, 3.97 m (30.0 mmol) of DAST djluted with 20 m of CH2CI 2. The
reaction solution is then allowed to return to anbi ent tenperature in
about 1 hour; 100 m of saturated NaC solution are then poured in and the
or gani ¢ pMEﬂgﬂo_dbcbZﬁté%Vfo dried (MySO4) and evaporated in vacua. The

resi due iziZS t(;llntugrr%tgﬁ IJ n a mxture of ethyl ether / CH2ClI 2 until a solid
is obtain fed off to obtain the title conpound. -12
Melting point : 123-128C Elemgntal HicroaMal ysis : CHNS theoretical %

46.50 4.29 10.85 12.42 5 experlrrental % 45. 88 4 41 10.46 12.61 Step C:
4- (2- FI uor oet hy| ¥eqresietligxy - F6404i Hydr o- 2881 2/44henzot hi adi azi ne 1, 1-

di oxi dg 454 ny g%n%eqﬁ& of45l\%@;3l—|4,41| n ﬂjr%l ppg}l ons, are added to a

suspen5| on of of "t he conpound of t he previous Step in
25 m of ethanol. After stirring for 10 2 hours at anbient tenperature, IN
HCl is added dropwise until a white precipitate forns

Step C : 4-(2-Fluoroethyl)-7-methoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

dioxide

454 mg (12.0 mmol) of NaBH,, in small portions, are added to a suspension of 2.77 g
(10.7 mmol) of the compound of the previous Step in 25 ml of ethanol. After stirring for
10 2 hours at ambient temperature, 1N HCl is added dropwise until a white precipitate forms

which is filtered off in order to recover the title compound.

Melting point : 91-93°C

Step D : 4-(2-Bromoethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-ol 1,1-dioxide

17.6 ml (17.6 mmol) of a 1M solution of BBr3; in CH,Cl, are added, dropwise, to a solution
15 of 1.53 g (5.88 mmol) of the compound of the previous Step in 70 ml of CH,Cl,, cooled in
an ice bath. The mixture is stirred overnight while being allowed to return to ambient
temperature. The reaction suspension is cooled in an ice bath and 50 ml of water are added
dropwise. After stirring for 30 minutes, the precipitate is filtered off, rinsed with water and
dried in vacuo. The expected compound is accordingly obtained in the form of a light

20  brown powder.

Melting point : 144-148°C



which is filtered off in order to recover the title conpound. Melting point
: 91-93C Step D :

4- (2- Bronoet hyl ) - 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7-ol 1, 1-di oxide 17.6
m (17.6 mmol) of a 1M solution of BBr3 in CH2Cl 2 are added, dropwi se, to a
solution 15 of 1.53 g (5.88 nmol) of thl?— conpound of the previous Step in
70 M of CHzClz, cooled in an ice bath e mxture is stirred overni ght
whi | e bei ng al lowed to return to anbi ent tenperature. The reaction
suspensi oRr¢paration 8d 4+62-Xindroethybt 4-dihy dso-2H-13¢4-benzethiadiaziadttel  dr opwi se.
After stirring for 30 ?dputgﬁ the precipitate is filtered off, rinsed with
water and dried in v!’az fdoX'9he expected conpound is accordingly obtained in
the formof a light 20 brown powder. Melting poi nt : 144-148C -13
Preparation 2 : 4-(2-Fluoroethyl)-3, 0-2H1 henzot hi adi azi n-7- ol
1, 1- di oxi de SHgpAx 4@-ﬁhzorp?tbbgﬂ&W&“)rbezlllzp@laflaé-"oé‘ﬁ%Btlrﬂl%?ﬂij%z| n- 7- ol
1,1-dioxide 100 mM (950 nmol) of the conplex BF3. Me3S are introduced into a
t wo- necked flask 5 purged with nitrogen and connected to a trap containing
sodi um hypoe mhlo¢ds0emmoy) of drescahplex BHMi¢:8 aadntnorﬂmed fintbr 0 geo-npeked silask.
VWil st_stirrin nd under a gentle current of. en there is then

ui okl 3 adbesd il i pronanied s asRhRe S un TP IS PG Ofor

the comour@nﬁﬁla%ﬂpu&e@fm%g&aﬁﬁ&g@a Whilst i aelh Qﬂ%@lgéemeecwrﬁ%ﬁ of

ni trogen 1S st oppe and the reaction suspensi on is stirred overni ght at
ambi ent t aitpgerthereis thgnequickly eddad, onsmalkpertiens, ¢ suspshsion ph5.83 gi (@& 8pamkl) and

ice and W3k fle coﬁl%o%%j Sfj Ste}-)r I%eofsfl’{%}?ar&%nopml 75 ml of CH,Cl,. The current of nitrogen is

stopped and the reaction suspension is stirred overnight at ambient temperature. The
10  reaction mixture is cooled in an ice bath, and ice and water are added. The suspension is
stirred for 30 minutes, and the precipitate is filtered off and rinsed with water and with

heptane. The solid is dried and recrystallised from water to yield the title compound.

Melting point : 230-235°C
Elemental microanalysis :
15 C H N S
theoretical % 44.26 3.71 11.47 13.13
experimental %  44.55 418 11.34 13.59

Step B : 4-(2-Fluoroethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-o0l 1,1-dioxide

The procedure is as in Step C of Preparation 1, starting from the compound obtained in
20  Step A above, except that the title compound is not precipitated afier addition of 1N HCl
but is extracted with CH,Cl,.

Melting point : 178-180°C

Elemental microanalysis :

C H N S
25 theoretical % 43.90 4.50 11.38 13.02
experimental %6 43.73 4.37 11.10 12.80



stirred for 30 mnutes, and the precipitate is filtered off and rinsed with
water and with heptane. The solid is dried and recrystallised fromwater
to yield the title conpound. Melting point : 230-235C El enental
mcroanalysis : 15 CHN S theoretical %44.26 3.71 11.47 13.13
experinmental % 44.55 4.18 11.34 13.59 St Eg :
4- (2- Fl uoroet hyl) -3, 4-di hydro-2H 1, 2, 4- nzot hi adi azi n-7-ol 1, 1-di oxi de
The procedure is as in Step C of Preparation 1, starting fromthe conpound
obt ai ned Prepsration d;3 ﬁ(&lﬁ!ﬂ@rocﬁwé)e-‘bﬂ-(tlhHirOtHéltZ,‘!-beﬂmmdmw-V-sﬂnot
precipitated after ad ;dlg gf IN HCI  but is extracted with CH2Cl 2.
Melting point : 178-1 ’Efiement al mcroanalysis : CHNS 25 theoretical
% 43.90 4.50 11. 38 13.02 experlrrental % 43.73 4.37 11.10 12.80 -14
Preparation 3 : (2-Chl oroeth e% di hydro-2H 1, 2, 4- benzot hi adi azi n- 7- ol
1, 1- di oxi de ﬁéﬁpA 42(2(C2111@9F6W HVF}PXY"H%E Rdxbenapihiadiazinedehdioxifleadi azi ne
1,1-dioxide To a suspension of 1.0 g (3.90 mol ) of the conpound of Step A
of Preparation 1 in 20 m

To a suspension of 1.0 g (3.90 mmol) of the compound of Step A of Preparation 1 in 20 ml

5  of CH,Cl, there are added, at ambient temperature, 0.1 ml of DMF and then, dropwise, a
solution containing 1.42 ml (19.5 mmol) of SOCI; in 5 ml of CH,Cl,. At the end of the
addition, a solution is obtained which is stirred at the reflux of CH,Cl, for 2 hours. The
CH;Cl; is evaporated off in vacuo and the residue is taken up in a 5 % solution of
NaHCOQOs;. After trituration of the residue, a solid is obtained which is filtered off, rinsed

10  with water and dried to yield the title compound.

Melting point : 126-130°C

Elemental microanalysis :

C H N S
theoretical % 43.72 4.04 10.20 11.67
15 experimental %  43.79 4.06 9.84 12.01

Step B : 4-(2-Chloroethyl)-7-methoxy-3,4-dihydro-2H-1,2 4-benzothiadiazine 1,1-

dioxide

Conditions and treatment identical to Step C of Preparation 1.

Melting point : 139-143°C

20  FElemental microanalysis :

C H N S Cl
theoretical % 43.40 4.73 1012  11.59 12.81
experimental %  43.73  5.05 9.89 11.07 13.30



5 of CH2ClI 2 there are added, at anbient tenperature, 0.1 m of DWW and
then, dropw se, a solution containing 1.42 m (19.5 mmol) of SOC12 in 5 n
of CH2Cl 2. At the end of the addition, a solution is obtained which is
stirred at the reflux of CH2C12 for 2 hours. The CH2C 2 is evaporated off
In vacuo and the residue is taken up in 5 % solution of NaHCO3. After
trituration of the residue, a solid is obtained which is filtered off,
rinsed 10 with water and dried to yield the title conpound. Ml ting point
: 126-130C  EStembnitda(2-Ghlerasthydr-34idihydra-2 HoRid-hepershiadiagig 7-ol 1,1-dioxide

%13. 724. 0410. 2011. 67 experinental %43.794.069.8412.01 Step B

4- (2-Chl oroet hyl)-7-nmet hoxy- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de Cauaditions andirehtinestatientichl to et D ofiPrdparaibep. C of Preparation 1
Melting point : 139-143C 20El enental mcroanalysis : CHNSC theoretical
%13. 404. 7310. 1211. 5912. 81 experinental %3.735.059.8911.0713.30 -15 Step C

4-(2- Chlwgm%g ?Mh);ﬁ;]z}”yo&ydro- 2H 1, 2, 4- benzot hi adi azi n-7-ol 1, 1-di oxi de

Condi ti ons an reatnment identical to Step D of Preparation 1.

The compounds of Examples 1-12 are obtained by an O-arylation reaction carried out on
5 the intermediates described in Preparations 1, 2 or 3 using the appropriate boronic acid and

under the reaction and treatment conditions described in Example 1 hereinbelow.

Example 1 : N-(4-{[4-(2-Bromoethyl)-1,1-dioxido-3,4-dihydro-2H-1,2 4-

benzothiadiazin-7-yljoxy}benzyl)methanesulphonamide

80 ml of CH,Cl,, 548 nl (6.79 mmol) of pyridine, 700 mg (2.29 mmol) of the compound of
10  Preparation 1, 8 g of 4 A molecular sieve, 786 mg (3.43 mmol) of 4-{[(methylsulphonyl)-
amino]methylphenyl)boronic acid and 623 mg (3.43 mmol) of Cu(OAc); are introduced
into a 100 ml Erlenmeyer flask. The suspension is stirred vigorously at ambient
temperature, the Erlenmeyer flask being left open to the air. After 4 hours 30 minutes, the
reaction mixture is diluted with an additional 50 ml of CH,Cl, and the suspension is
15 filtered. The filtrate is evaporated to dryness and the residue is chromatographed twice on a
silica column, eluting successively with CH,Cl,/MeOH (98/2) in the first chromatographic
procedure and with CH,Cl,/acetone (95/5) in the second to yield the title compound.

Melting point : 182-184°C
Elemental microanalysis :
20 C H N S
theoretical % 41.64 4.11 857  13.08
experimental % 42.05 376 829  13.09




Mel tingpoint : 171-173C The conpounds of Exanples 1-12 are obtained by an
O-arylation reaction carried out on 5 the internedi ates described in
Preparations 1, 2 or 3 using the appropriate boronic acid and under the
reaction and treatnent conditions described in Exanple | hereinbel ow
Example 1 : N (4-{ [4-(2-Bronoethyl)-1,1-dioxido- 3, 4-di hydro-2H1, 2, 4-
benzot hi adi azi n-7-yl ] oxy} benzyl ) met hanesul phonam de 80 ml of CH2C 2, 548 u
(6.79 muol ) of pyridine, 700 ng (2.29 nmol) of the conpound of 10

Pr epar at i Example® y/Ned-U4-Q-Kinaroethyl)-k1-diexide3d-dibydp-24-1adibengsthip-

{[ (et hyl sul phonyl ). am nol ne | phen bor pni ¢ id and 623 ng (3.43 mmol)
of Cu(QAc)2 are inha(z)wu‘gghox#}ﬁ%%% 'Eéb;?ﬁs“&?'logﬁﬁ%/eer fl ask. The suspension
is stirred vigorously at ambient tenperature, the Erlennmeyer flask being

| eft open to the air. After 4 hours 30 mnutes, the reactjon mxture_is
di | uted withePEsedwails ppHaExaaplg|l, shartmgirem the gomprund htund B Prepargtion 2

fiItered.m{hgéBhkhﬁ&kﬁﬂoﬁgﬁﬁgﬁﬁP@éﬁgg#ﬁﬁﬁﬁ%@ﬁﬁéwg&d the residue is

chr omat ogr aph tw’ce ‘on ting successively with
CH2Cl 2/ MeOH (98/2) in the first chromatographic procedure and with

CHzCl z/ ac ne (95/5) in._the second to yield the title conmpound. Melting
poi nt 1§%z¥§4€2§rdﬂgﬂ®éﬁPnicroanalysis : 20CHNS theoretica

%1. 644. 1ERniehikd nRSotXagdis Ment al %42, 053. 768. 2913. 09 -16 Exanple 2 :
N-(4-{[4-(2-Fluoroethyl)-1, 1- di oxi do- 3, 4-di hydr o- 2H 1, 2, 4- benzot hi a-
di azi n- 7-yl ] oxy} benzyl ) net h an€sul phHdnani dé A

theoretical % 47.54 4.69 978 14.93
experimental %  47.14 4.97  9.56  14.99

10  Example 3 : N-(4-{[4-(2-Chloroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothia-
diazin-7-yljoxy}benzyl)methanesulphonamide

The procedure is as in Example 1, starting from the compound obtained in Preparation 3

and 4- {[(methylsulphonyl)amino]methyl} phenylboronic acid.

Melting point : 172-175°C

15  Elemental microanalysis :

C H N S Cl
theoretical % 45.79 4.52 9.42 14.38 7.95
experimental %  45.55 4.84 924 1469 841

Example 4 : N-(3-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzothia-

20 diazin-7-ylJoxy}phenyl)methanesulphonamide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

and 3- {[(methylsulphonyl)amino]phenylboronic acid.



The procedure is as in Exanple 1, starting fromthe conpound obtained in
Preparation 2 and 4-{[ (nethyl suI phonyl ) am no] et hyl } phenyl boronic acid. 5
Melting point : 100-102C Elenental mcroanalysis : CHNS theoretical %
47.54 4.69 9.78 14.93 experinental % 47.14 4.97 9.56 14.99 10 Exanple 3 :
N-(4-{[4-(2-Chl oroethyl)-1, 1-di oxi do- 3, 4- di hydr o- 2H 1, 2, 4- benzot hi a-

di azi n-7-yl ] oxy} benzyl) nmet hanesul phona'rﬂ7d'e The procedure is as in Exanple
1, starting fromthe conmpound obtained in Preparation 3 and

4-{[ (met hyledaint m:wll)ﬂrﬂﬁwrret hyl } phenyl boronic acid. Melting point

172-175C %ZEI eﬁnt al ﬁr oanal ysis: CHNSC theoretical
%15. 794. 5 a perinmental 9%il5.554. 849. 2414. 698. 41 Exanple 4 :
N-(3-{[4-(2-Fl uoroet hyI) 1, 1- dipoxi dog3, 4- divhydr ¢ 2H- 1, 2, 4- benzot hi a- 20

di azi n-7-yl ] oxy} peenyl ) net hanesul phonam de The rocedure is as in Exanpl e
1, starting fronhebreticdfpound6a6t akddd i AO-Pfepbr&tion 2 and 3-

[ (et hé/l sul phonglp)ezralr’}l‘leg%][@peny‘m%rog!ﬁ aC|9gi91 Hﬁ\/bl ting point : 131-134C

Example 5 : NV-(4-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzothia-
diazin-7-yljoxy}phenyl)methanesulphonamide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

and 4- {[(methylsulphonyl)amino]phenylboronic acid.

10  Melting point : 151-152°C

Elemental microanalysis :

C H N S
theoretical % 46.26 4.37 1011 15.44
experimental %  45.71 4.78 9.90 15.65

15 Example 6 : 4-(2-Fluoroethyl)-7-(3-methoxyphenoxy)-3,4-dihydro-2H-1,2,4-benzo-
thiadiazine 1,1-dioxide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

and 3-methoxyphenylboronic acid.

Melting point : 101-102°C

20  Elemental microanalysis :

C H N S
theoretical % 54.54 4.86 7.95 910
experimental %  54.50 4.85 7.77  8.91



El emental mcroanalysis : CHNS theoretical % 46.26 4.37 10.11 15.44 5
experinmental % 46.09 4.35 9.91 15.85 Exanple 5 :
N-(4-{[4-(2-Fluoroethyl)-1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi a-
diazin-7-yl] oxy] ph enyl)nmethanesul phonam de The procedure is as in
Exanple 1, starting fromthe conpound obfained in Preparation 2 and 4- {
[ (et hyl sul phonyl ) am no] phenyl bor oni c acl®: 10 Mel ti ng point : 151-152C

El emental mcroanalysis : CHNS theoretical %46.26 4.37 10.11 15.44
exper i menExanifletd : Mi(34{[3-42-F1@@roethybpl,1 5licxidord|dedibydro-2H-1,2,4-benzothia-

4- (2-Fl uoroethyl)-7:(3- hoxyphenoxy) - 3, 4-di hydr o- 2H 1, 2, 4- benzo-

t hi adi azi ne 1, 1-di Sia(lﬂ’ég% 8‘%%%85@&%2%“3655 in Exanple 1, starting fromthe
conpound obtained in Preparation 2 and 3-nmethoxyphenyl boronic acid.
Melting point : 101-102C 20 Elenental mcroanal : CH NS theoretical %
54.54 4. 88hg pgwedureds agupExamelst lalstaimufrom the ggmpourd ghtaimed igPreparation 2

and 3-[(acetylamino)methyl]phenylboronic acid.

5  Melting point : 129-131°C

Elemental microanalysis :

C H N S
theoretical % 54.95 512 1068 815
experimental %  55.03 5.18 1035 822

10 Example 8 : N-(3-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzothia-

diazin-7-yljoxy}benzyl)methanesulphonamide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

and 3-{[(methylsulphonyl)amino]methyl} phenylboronic acid.

Melting point : 110-112°C

15  Elemental microanalysis :

C H N S
theoretical % 45.54 469 9.78 14.93
experimental %  47.26 4.86  9.45 15.01

Example 9 : N-(4-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2 H-1,2,4-benzo-

20 thiadiazin-7-yljoxy}benzyl)-N-methylmethanesulphonamide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

and 4- {{methyl(methylsulphonyl)amino]methyl} phenyl)boronic acid.



Example 7 :

N-(3-{[4-(2-Fluoroethyl)-1, 1-di oxi do- 3, 4-di hydro-2H-1, 2, 4- benzot hi a-

di azi n-7-yl ] oxy} benzyl )acet am de The procedure is as in Exanple 1, starting
fromthe conmpound obtained in Preparation 2 and

3-[ (acet yl am no) net hyl ] phenyl bor oni ¢ aci 5 Melting point :129-13]'C

El enental mcroanalysis : CHNS theoretital " %4. 955. 1210. 688. 15 experi nent al
965. 035. 1810. 358. 22 10 Exanple 8 :

N- ( 3- {[ 4- (ZelEbgipoinet 1B70) - 1, 1- di oxi do- 3, 4- di hydr o- 2H 1, 2, 4- benzot hi a- d

i azin- 7-be_]1 Oxy}) b. enz ) lrreth an es ul phonam de The procedure is as in
Exanpl e 1; f he conpound obtained in Preparation 2 and

3-{[ (et hyl sul phonyl ) am no] net lgyl } phgnyl boxoni ¢ acid. Melting point :
110-112C 15El emental m cr oanalgysi S : CHNS theoretical 9%j5.544.699.7814.93
experi mental Y 7thpenliggdo4515870 EXdMbl 997  14.46

N-(4-{E4-(2-Fluqgro o1, 1- gi oxi , 4oQichydy p,2H 1, 2, 4- benzo- 20

t hi adi ézi n-7-yl ?%”f? e;na)zlf%) - h%?h??fr?gt hg'ﬁlbgsul {) 'gﬁam' de The procedure is as
in Exanple 1, starting fromthe conpound obtained in Preparation 2 and
4-{[ met hyl (et hyl sul phonyl ) am no] net hyl } phenyl ) boronic acid. -19

Example 10 : 4-(2-Fluoroethyl)-7-phenoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

dioxide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

and phenylboronic acid.

10  Melting point : 145°C

Elemental microanalysis :

C H N S
theoretical % 55.89 469 869 9.95
experimental %  55.70 4.81 848  9.89

15 Example 11 : 3-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-

7-ylloxy}-N'-hydroxybenzenecarboximidamide

Step A : 3-{[4-(2-Fluoroethyl)-1,1-dioxido-4H-1,2,4-benzothiadiazin-7-

ylJoxy}benzonitrile

The procedure is as in Example 1, starting from the compound obtained in Step A of

20  Preparation 2 and 3-cyanophenylboronic acid and extending the reaction time to 48 hours.

Melting point : 202-208°C



Melting point : 59C Elenental mcroanalysis : CHNS theoretical % 48.75
5.00 9.47 14.46 5 experinental % 48.53 5.16 9.06 14.41 Exanple 10 :

4- (2- Fl uor oet hyl ) - 7- phenoxy- 3, 4- di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de The procedure is as in Exanple 1, starting fromthe conpound
obtained in Preparation 2 and phenyl borg{)ﬂ c acid. 10 Melting point : 145C
El enental mcroanalysis : CHNS theofétical %55.89 4.69 8.69 9.95
experinmental %55.70 4.81 8.48 9.89 15 Exanple 11 : ]

3- {[ 4- ( 2- FI ucStaeBhy I3} {{4;(2-Kueoxectiyl) 3, hdwxidpetd-1 2:4-berrothishaziot il Joatly k-

7-yl 1 oxy}-N -hydroxybenzenecar boxi mi dam de Step A :

3-{[4-(2-Fl uor oet hyInySTWBmZS&?c&@%@@??}(%- benzot hi adi azi n-7-

yl Joxy}benzonitrile The procedure is as in Exanple 1, starting fromthe
conpound obtained in Step A of 20 Preparation 2 and 3-cyanophenyl boronic
aci d and exXPenbi (G52 Hamodaef | Bisthylarging cara gaddsdr to avisplutipy ﬁoﬂeﬁflm?(ylzmnezosc

3711 (- AVl G54 me. 573 s I £ 9! 8T RSO ety SyPeion o s
5 20 minutes at ambient temperature. The precipitate is filtered off and the filtrate is
concentrated in vacuo. To the resulting filtrate there are added 225 mg (0.921 mmol) of the

compound of Step A above and the solution is stirred at 75°C for 4 hours. The reaction

mixture is cooled to ambient temperature and the reaction mixture is precipitated from

water. A white, non-filterable, gummy paste is obtained which is separated from the

10  aqueous phase by simple decanting. The gum is triturated in ethanol until crystallisation

occurs. The solid is filtered off to yield the title compound.
Melting point : 181-183°C

Step C : 3-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-7-

ylJoxy}-N'-hydroxybenzenecarboximidamide

15 10 mg (0.258 mmol) of NaBH, are added to a suspension of the compound obtained in
Step B (75 mg, 0.198 mmol) in 1 ml of ethanol. The suspension is stirred for 30 minutes at
ambient temperature and is then cooled in an ice bath. The reaction mixture is neutralised
by adding 1N HCI and extracted with ethyl acetate. The organic phase is washed with
saturated NaCl solution, dried (MgSO,) and evaporated in vacuo. The evaporation residue

20 s crystallised from CH,Cl,. The expected compound is recovered by filtration.

Melting point : 160-163°C

Example 12 : 3-{[4-(2-Fluoroethyl)-1,1-dioxido-3,4-dihydro-2H-1,2,4-benzothiadiazin-
7-yl]loxy}-N-methylbenzamide

The procedure is as in Example 1, starting from the compound obtained in Preparation 2

25  and 3-[(methylamino)carbonyl]phenylboronic acid.



hydr oxybenzenecar boxi m dam de 770 L (5.52 mol) of triethylam ne are added
to a solution of hydroxylam ne hydrochloride (384 ng, 5.52 nmol) in 1.8 m
of DMBO, and the suspension is stirred for 5 20 m nutes at anbient
tenperature. The precipitate is filtered off and the filtrate is
concentrated in vacuo. To the resulting éLItrate there are added 225 ny
(0.921 mmol) of the conpound of Step A &dbove and the solution is stirred
at 75C for 4 hours. The reaction mxture is cooled to anbient tenperature
and the rdeltingpoimd xtUr-£96°6 precipitated from water. A white,
non-filtegﬁg%gtaﬁ%ﬁggé RASLE i s obtained which is separated fromthe 10
aqueous phasel%y—srnp#egﬁ%cantlng. The gumis triturated in ethanol until
crystallisation occurs. The sdlid i filt§red off to yield the title
conpound. Melting point : 181-183C Step C :

3-{[ 4- (2- Fl uor oeﬁ‘l‘i%ef’-c‘l’l,%-di oxtHo- I: 74 di H{-@fo- 8471, 2, 4- benzot hi adi azi n- 7-
yl ] oxyk- N-hydro ear boxi 44 damgde 0 (0.258 nmmol ) of NaBH4 are
added %o a suspéy5|%ﬁﬁo /?heq%%%%oﬁﬁj ob%gﬁﬁedg?ﬁ Step B (75 ng, 0.198
mmol) in | m of ethanol. The suspension is stirred for 30 mnutes at

anbi ent tenperature and is then cooled in an ice bath. The reaction m xture
is neutralised by adding IN HCI and extracted with ethyl acetate. The
organi ¢ phase is washed with saturated NaCl solution, dried (MgSO4) and
evaporated in vacuo. The evaporation residue 20 is crystallised from
CH2C12. The expected conpound is recovered by filtration. Melting point
160- 163C Exanple 12 :

3-{14-(2- Fl uoroet hyl)-1, 1-di oxi do- 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi n-
7-yl] oxy}-N-methyl benzam de The procedure is as in Exanple 1, starting
fromthe conmpound obtained in Preparation 2



25 and 3-[ (et hyl am no) car bonyl | phenyl boronic acid. -21 Melting point :
194-196C El enental mcroanalysis : CHN5 theoretical %3.824.7811.088. 45
5experi mental 9%53.534.9810. 878.42 -22 PHARMACOLOG CAL STUDY OF COMPOUNDS OF
THE | NVENTI ON Study of the excitatory currents induced by AMPA in Xenopus
oocytes a - Method : nRNA's are prepared %rom cerebral cortex of male
Wstar rats by the guanidinium 5 thi ocy%\ at e/ phenol / chl or of or m net hod. The
poly (A) nRNA's are isolated by chromato graphy on oligo-dT cellul ose and
injected at a level of 50 ng per oocyte The oocytes are incubated for 2
to 3 days at of mw stored
at 8-10C. Ele sjeimer. < I v gl ass
chanber at 20- 24C|n CR2 10 rredl um(J Exp ZooI , 1973, 184, 321-334) by
the "vol tage-clamp” nethod using two electrodes, with a third el ectrode
placed in the bath serving as reference. All the conpounds are applied via
the incub i UL at the end of
t he appli ?g*%nf%gregodﬂgwe%%% ﬁbg'Aconclé;n)?en({mg%HoﬁgleM For each
conmpound studi ed, the concentration that doubles (EC2X) or quintuples
(EC5X) 15 the intensity of the current induced by AMPA alone (5 to 50 nA)
i s determ ned.

a— Method :

Iy

mRNA's are prepared from cerebral cortex of male Wistar rats by the guanidinium
5  thiocyanate/phenol/chloroform method. The poly (A") mRNA's are isolated by chromato-
graphy on oligo-dT cellulose and injected at a level of 50 ng per oocyte. The oocytes are
incubated for 2 to 3 days at 18°C to permit expression of the receptors and are then stored

at 8-10°C.
Electrophysiological recording is carried out in a Plexiglass® chamber at 20-24°C in OR2
10 medium (J. Exp. Zool., 1973, 184, 321-334) by the "voltage-clamp" method using two

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

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

measured at the end of the application period. AMPA is used in a concentration of 10uM.

For each compound studied, the concentration that doubles (EC2X) or quintuples (EC5X)
15 the intensity of the current induced by AMPA alone (5 to 50 nA) is determined.

b — Results :
The compounds of the invention potentiate the excitatory effects of AMPA to a very
considerable degree and their activity is very clearly superior to that of compounds of

reference.

20 By way of example, the compound of Example 1 has an EC2X of 0.04puM.



b - Results : The conpounds of the invention potentiate the excitatory
effects of AMPAto a very considerable degree and their activity is very
clearly superior to that of conpounds of reference. 20 By way of exanple,
t he conpound of Exanple 1 has an EC2X of 0.04M -23 PHARMACEUTI CAL

COMPCSI TI ON Formul a for the preparation % 1000 tabl ets each contai ning 100
ng of e

N-(4-{[4-(2-fluoroethyl)-1, 1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7
- yl]oxy}benzyl) net hanesul phonam de (Exanple 2)

.......................... PHARMACEUTICAL C&%Pgsf‘l'lwr oxypropyl cel | ul ose
2 g Weat starch

::::::::::::::ib-g--Lééibéé ................................................

e\ ..............100 g Magnesiumstearate

Cee e -N-(4-{[4 2- ﬂuomethyl) $ 1gdlbx1d&% AUl - Jrr-1 oABendHSadibizih gL mul a (1)
wherein : R~ represent l'i near or bfanched (CI'-C6)al kyl group
substi t ut efﬂobx/}bsn%ylmetmeeulpmaug@(%@@ﬂvbﬁ 2)R2.-r-epr- ese-nt s--a-hydrogerd08gom a
hal 0geq at}ﬂf@roxypr pch%fll%Xe.grPHP ................................................................... 2g
WHheat StarCh. ..ot e e e 10g
I 143 {0 1] U 100 g
MagnESIUM SEEATALE. . ...outitt ittt ittt et e e ee e e eaaaaas 3g



R3 represents an unsubstituted aryl group or an aryl group substituted by
one or nore identical or different groups selected from: 10 |inear or

branched (Cl-C6)al kyl ; linear or branched (Cl -C6)al koxy ; linear or
branched (Cl-C6) pol yhal oal kyl ; hal ogen atons ; l|inear or branched

(G -C6) al koxy- carbonyl ; linear or braniged (Cl-C6)al kylthio ; carboxy ;

| i near or branched (Cl- C6)acyl ; linear branched (G - C6) pol yhal oal koxy

; hydroxy ; cyano ; nitro ; amdino (optionally substituted by one or two
identical or different groups selected 15 fromlinear or branched

(G -Co6)al kyl, hydroxy, linear or braqg£§&4§0i-06)alkoxy and -0O1~-R12 ) ;
am no (optionally substituted by one | i near or branched O
(Cl-Co6)al kyl groups) ; am nocarbonyl (optionally substituted by one or two
| inear or branched (Cl- }alkyl groups) ; benzyl oxy ;

(Cl - 08) al Hy| Semperndy o&farmyla @bpt i onal |y substituted on the nitrogen by a
l'inear or branched (Cl-C6)al kyl group) ; 20 (trifluoronethylsul phonyl)am no
; a heterocyclic group ; and linear or branched (Cl-C6)alkyl on the one
hand substituted by one or nore identi@al L different groups selected
from hydrogen and hal ogen at ons ang Ilnégr'or branched (Cl- ©6)al kyl groups
and on the other hand substituted grouNHseIected from NR4AR5, -25
S(OnR6, OR7, amdino (optioRaty stituted by qmg or two identical or
different groups selected from NRear~Qr anched (Cl-C6)al kyl, hydroxy,

| i near or branched (Cl-CB)aIkon% and -OTC—RlZ ), and a heterocyclic group,

wherein : 11 R,
wherein :
5 R; represents a linear or branched (C,-C¢)alkyl group substituted by one or more

halogen atoms,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
R; represents an unsubstituted aryl group or an aryl group substituted by one or more
identical or different groups selected from :
10 linear or branched (C;-Cg)alkyl ; linear or branched (C,-Cg)alkoxy ; linear or
branched (C;-Ce)polyhaloalkyl ; halogen atoms ; linear or branched (C,-Ce)alkoxy-
carbonyl ; linear or branched (C,-Cg)alkylthio ; carboxy ; linear or branched (C-
Ce)acyl ; linear or branched (C;-Ce)polyhaloalkoxy ; hydroxy ; cyano ; nitro ;
amidino (optionally substituted by one or two identical or different groups selected
15 from linear or branched (C,-Ce)alkyl, hydroxy, linear or branched (C;-C¢)alkoxy and
—0—(I;—R12 ) ; amino (optionally substituted by one or two linear or branched
O
(C,-Ce)alkyl groups) ; aminocarbonyl (optionally substituted by one or two linear
or branched (C;-Ce)alkyl groups) ; benzyloxy ; (C,-Ce)alkylsulphonylamino
(optionally substituted on the nitrogen by a linear or branched (C;-Cs)alkyl group) ;
20 (trifluoromethylsulphonyl)amino ; a heterocyclic group ; and linear or branched
(Ci-Ce)alkyl on the one hand substituted by one or more identical or different
groups selected from hydrogen and halogen atoms and linear or branched (C;-

Ce)alkyl groups and on the other hand substituted by a group selected from NR4Rs,



O R4 represents a hydrogen atomor a linear or branched (C 1 -C6)alkyl,
S(OPR38, COR9 5 or P(O(OR 0)(OR11) group, R5 represents a hydrogen atom or
a linear or branched (G -C6)al kyl group, or Rq and R5, together with the
nitrogen atomcarrying them forma heterocyclic group, R6, R8, R9, RO,
R11 and R12, which may be the sane or diUI2 erent, each represent a 10
hydrogen atomor a linear or branched (Tf=T6)al kyl group optionally
substituted by one or nore hal ogen atons; an aryl-(G -C6)al kyl group in
whi ch the al kylS(@iRet QRy,samidinec(gptionallyrsubgtiteted by ong or 4w lidegtioalpr different

represents a linear or branched (Cl-C6)al I (.,a.linear r.anched
(O 08y acyl gr Glgupsfele te%%ﬁ’“bﬁ“%&(ﬁi"é r]i’r?%@e‘ﬁé'fﬁé%gglng‘y%rr"% Pyt 8%{&%}%&
represent 0, 1 (or.()alkdxylali@l r—&panti-quer)s aandhéelesyicaRbgn Whefein and al so to

addition salts thereof With a pha('grrac‘éuti cal |y acceptable acid or base, 2.
Compounds of fornula (1), according to claiml1, wherein R represents a

hal oethyl groug, re;;)‘leseg& n%orh OF g‘i'i'n@ar(ol'))ran@ﬁ&f){](g is@ég?lk?bgdn(ﬁ,lgg, (%RRQ

wherein R2 represents a rogen atom 20 4. Conpou

accordbng to cloaP(@IORWHEDR NgdBp,r epresents an unsubstituted phenyl group.
R3 represents a

S. Conpounds of forrmula (l), according.to claim]l, i, N

phenyl group gﬁggﬁrﬁe&{s@(}l)@\wggﬁ A0 qF %Bn‘@arr(?.fjgfanﬁ}ffda(m%ﬁ%&)ﬁ)&m%’r no group,
by an al koxy gropu, an@yRs, ¥heflck Y ifiHhe HRydeAiteiA carPip thaR! foemad hiterocyclic
substituted on the nitrogen by an al kyl 25 group), or by an al kyl group

substituted by g9¥pam di no, hydroxyam di no, OR7,
Rs, Rg, Ry, Rig, R1; and R;,, which may be the same or different, each represent a

10 hydrogen atom or a linear or branched (C;-C¢)alkyl group optionally substituted by
one or more halogen atoms; an aryl-(C;-Ce)alkyl group in which the alkyl moiety is
linear or branched; or an aryl group,

R, represents a linear or branched (C;-Cg)alkyl group or a linear or branched
(C1-Ce)acyl group,

15 n and p, which may be the same or different, each represent 0, 1 or 2,

to their enantiomers and diastereoisomers, and also to addition salts thereof with a

pharmaceutically acceptable acid or base,
2. Compounds of formula (I), according to claim 1, wherein R; represents a haloethyl group.
3. Compounds of formula (I), according to claim 1, wherein R, represents a hydrogen atom.

20 4. Compounds of formula (I), according to claim 1, wherein R; represents an

unsubstituted phenyl group.

5. Compounds of formula (I), according to claim 1, wherein R; represents a phenyl group
substituted by an amidino group, by a hydroxyamidino group, by an alkoxy group, by
an alkylsulphonylamino group (optionally substituted on the nitrogen by an alkyl

25 group), or by an alkyl group substituted by an amidino, hydroxyamidino, ORj,
NH(SO),Rg or NHCORy group.



NH( SO PR8 or NHCOR9 group. -26 6. Conpounds of formula (1), according to
claim1l1, which are :

N-(4-{[4-(2-fluoroethyl)-1,1-di oxi do- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi n-7
- yl]oxy} benzyl) et hanesul phonam de, and

N-(4-{[4-(2-chloroethyl)-1, 1-di oxi do- 3, 4-%i hydr o- 2H 1, 2, 4- benzot hi adi azi n-7
- 5 yl]oxy}benzyl) nmet hanesul phonam de, aﬁ “addition salts thereof with a
phar maceuti cal | y-acceptabl e acid or base. 7. Process for the preparation of
conpounds Sof Compaunds of fgrmuledbresarding do el s Which @rggr act eri sed in that
there is used as starting material the conpound of forrmula (I1) : N MO+ |

I 11 (11), 10 wherein R2 is as defined in fornmula (1), with which there is
condensed, & M (bqH-Q-flestortiyl)a, 1-didsto-N4-diyarchid 1 Chenstdihiadiagial ky|

beari ng an hydroxy grou which is then converted into a corresponding

hal ogenat ed cdﬁi?wh@n?ﬂ%ﬁfémﬁsubbﬂw{ﬂ@ of formula (111) : MON 15 1
wherein R ang ali\)l% aﬂ/—%4-a{f4- -Ellllgl%%tﬂcyﬂtl,E%’i’or;r(li'éo%,gld)lhyd'roz-EH-l,2,4-benzothiadiazin—7-

5 ylloxy}benzyl)methanesulphonamide, and addition salts thereof with a

pharmaceutically-acceptable acid or base.

7. Process for the preparation of compounds of formula (I), according to claim 1,

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

0] N 0]
S\
N
MeO J (ID),
NH
R;
10 wherein R; is as defined in formula (1),

with which there is condensed, in a basic medium, a linear or branched (C;-
Ce)haloalkyl bearing an hydroxy group,
which is then converted into a corresponding halogenated compound to yield

compound of formula (III) :

MeO /H (1ID),

15 !

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



> which is subjected to a denethylation reaction, in the presence of BBr3
or BF3, for exanple, to yield the conpound of formula (IV) : O\ / ON
HO1- 1 1 1 1 (1V), R wherein RL and R2 are as defined hereinbefore, 5
with which there is condensed, in the presence of Cu(QAc)2, the boronic
acid conpound of fornula (V) : R3-B(O—|)§ wherein R3 is as defined for
formula (1), 10 to yield the conpound of formil a (VI) : R wherein R1, R2

and R3 are as defined hereinbefore, which is subjected to reduction with
NaBH4, for e%a\wrblcb is %lth?yCFf@l ®a ﬂ@n@bﬂp@@mtﬁa@wn i theuprasenpg of BRrs oriBFyHer ej n

R, RR and R3 are er s b > or which compound of
forrrul a (1) ‘?gmgueb @Ffdgge %%fm@to:%onmqﬂa I%ﬁe presence of NaBH4, for
exanple, to obtain the conmpound of formula (VII) : O-// O

O\\ //O

S
N

HO J avy,

R} N
R

1

wherein R; and R, are as defined hereinbefore,

5 with which there is condensed, in the presence of Cu(OAc),, the boronic acid

compound of formula (V) :
R3'B(OH)2 (V),

wherein Rj is as defined for formula (I),

to yield the compound of formula (VI) :

\\//

oL

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

which is subjected to reduction with NaBHy, for example, to yield the compound of

formula (I) :

\\//

SAe A

1

15 wherein R}, R; and Rj are as defined hereinbefore,



SI-1 NHMO-r I I (MI1), R wherein R and R2 are as defined

herei nbefore, 5 which is subjected to a denethylation reaction, in the
presence of BBr3 or BF3, for exanple, to yield the conpound of formula
(M11) : HOR wherein R and R2 are as defined hereinbefore, (VII1)9 with
which there is condensed, in the presencg of Cu(QAc)2, the boronic acid
conpound 10 of formula (V) as defined h i nbefore to yield the conpound
of formula (1), which conmpound of fornula (1) is purified, if necessar?(,
accordi ng t o Yaorwhichrneomneand of formula {1lols subishted jaaredyatione pathgtrresengshef e

appropriate, it tS. lsoner ccordin Q. .4 Lepal separation
t echni que and Pgﬁgﬁr{?%?’iagld), e’??%gtélsnitg%&?m‘gonl{ng qft?é)&élz%f\{l?gn salts with a
pharmaceutically acceptable acid or base. -29 8. Conpounds of formula
(M11) according to claim7: O O/ ,sue NH

N

SNH

MeO ) (VID),

R, l
R

1

wherein R; and R, are as defined hereinbefore,

5 which is subjected to a demethylation reaction, in the presence of BBr; or BF;, for

example, to yield the compound of formula (VIII) :

0, 0
~

NH

HO P vi,

R; N

R,

wherein R; and R are as defined hereinbefore,

with which there is condensed, in the presence of Cu(OAc),, the boronic acid compound
10 of formula (V) as defined hereinbefore to yield the compound of formula (1),

which compound of formula (1) is purified, if necessary, according to a conventional

purification technique, is separated, where appropriate, into its isomers according to

a conventional separation technique and is converted, if desired, into its addition

salts with a pharmaceutically acceptable acid or base.



HOr Il (VIIl), Rl wherein R and R2 are as defined in claim7, for use as
synthesis internedi ates for conpounds of formula (1). 5 9. Conpounds of
formula (1 X) a particular case of compounds of fornula (VIII) according to
claim8 : HO wherein X represents a fluorine, chlorine, bromne or iodine
atom for use as synthesis internedi at ezgfor conmpounds of formula (I). 10
10. Pharmaceutical conpositions conprisifig as active ingredient a conpound
according to any one of clains | to 6, 8 and 9 in conbination with one or
more i ner®, Gempeunds of forpila (Wl acdording {o elaivept abl e exci pients or carriers.
11. Pharmaceutical conpositions according to claim10 conprising as active
i ngredient a conpound according to any one of clains 1 to 6, 8 and 9, for
use as medi canents as 15 AWPA nodul @ 0r 5O
N7
S\
NH
HO ) (VIID),
N
R, |
R

1

wherein R; and R, are as defined in claim 7, for use as synthesis intermediates for

compounds of formula (I).

5 9. Compounds of formula (IX) a particular case of compounds of formula (VIII)

according to claim § :

O\\ //O

S
SNH

HO J (IX)

N

L

wherein X represents a fluorine, chlorine, bromine or iodine atom, for use as synthesis

intermediates for compounds of formula (I).

10  10. Pharmaceutical compositions comprising as active ingredient a compound according to
any one of claims 1 to 6, 8 and 9 in combination with one or more inert, non-toxic,

pharmaceutically acceptable excipients or carriers.

11. Pharmaceutical compositions according to claim 10 comprising as active ingredient a
compound according to any one of claims 1 to 6, 8 and 9, for use as medicaments as

15 AMPA modulators.



