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~NEW BENZOTHI AZI NE AND BENZOTHI ADI AZI NE COVPOUNDS, A PROCESS
FOR THEI WNMMMIMMMIMM&@WS
CONTAI NI NG THEM Ibﬁ&@§§§6ﬁ ptes to new

benzot hi a conpounds rocess for their
pr epar at i W&@Wﬁ&#ﬁ&%ﬂ@&ﬂ%@%@mmm ai ni ng
Thehgtsent Inveltash rediteshioaw BgRoMiSat drﬂ&ienh&tﬁladiﬁiideaioﬂfpbuﬂdﬂ fPa
aC| ds, especially glutamate, pla crucial role in the
Qs o6 s I&SPafiB}FQibfé@s‘@@h@Fn%éﬂﬁ@ @nmmsatms EPRINAREADER. t he
rrechanl snms underlying | earning and nenory. Pathopi wsi ol ogi cal
studi es have clearly shown that a deficit in glutamatergic

It RRUEY haas Fcsghioa] titt dleoaeltitdry akat hadd kepaais! gprmnte, play a
Al zhei ner's di sease £Neur osci ence: and Bi obehavi or <l revi ews,

crupgd 70le1ig, the physiologisgh eogessen of mewiosdl BIPBigity andda, thggnechamsigy 5) |

ungé}lr?glgcd 'n@ & a{nﬁr}ﬂ%é Dlp3 i %Bi}sﬁolﬂ%‘éﬁ étﬂdx%?%%@é cle Igﬁ‘gsshown that 2

e existence o or exc
deficit dnr gmmmtarexgioamdurtohensrmlfssjmtmoﬂakely rililﬂ:redCtd Qlns deMﬂbpmetitabf

Neur op rmaC |l ogy, .1992, .2 1 receptors, the PA
Al% 1m‘ér|§r‘§ e‘H9§fr‘%P"9 agd Hl?‘i’é@‘“@r‘il r%‘ﬂe‘ﬁ o‘géiﬂ};ﬁ A324c Pr&é‘ieéﬁ )
in NEGOBIW 2 PPERRS §@.He) involved to the greatest extent
physi ol oggacal neur ona exci tability and, especially, in those
pher menorisation processes For exanple, it has beers shown
In tagg 1or|1 ef%gurl]rlngl%bie wor %%Ivéatu? (Eecygn% r}]'e::fll's demonstrated the existence of sub-
types of excitatory amino acid receptors and their functional interactions (Molecular

Neuropharmacology, 1992, 2, 15-31).

Among those recebtors, 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 exsitability and, especially, in those phenomena involved in
memorisation processes. For example, it has been shown that learning is associated with an
increase in the binding of AMPA to its receptor in the hippocarﬁpus, 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, 358,

'1199-1204).

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

pharmacological agents.

Finally, patent specification EP 692 484 describes a benzothiadiazine compound having a
facilitating action on the AMPA current, and patent application WO 99/42456 describes

inter alia particular benzothiadiazine compounds as modulators of AMPA receptors.



increase in the binding of AMP?. to its receptor in the
hi ppocanpus, one of the areag_o brain essential to processes
of menory and cognition. Likéesw se, nootropic agents such
ani racet am have very recently been descri bed as nodul ati ng
the AMPA neuronal cells in a positive manner (Journal of
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Pickl8isbRRZ Rithi BEARANIRREZ Qhil 8cHiAHhRRL WBOHRARqhQad B Gt he

present invention relates, besides being new, surprisingly
neurdhgdrietatyyh adipmses, oyfitle dhe aequeldet 9f émhadnsa AvRAWSDr the reequdiat of i s
mar kedly superior to the activity of the conpounds havi ng
&%l ar structures described in the prior art. They are used
as AVPA nodul ators for the treatnment or prevention of
di sorders of nenory and cognition that are associated wth
MorggoccifiFally, Sigrmdessremverttiogrigiats yo cempeiags esiiranla (W t h

progressi ve neurodegenerative di seases, with Al zheiner's

di sease, with Pick's disease, with Iluntington's chorea,

w th schi zoghreni ith the seq ela6 of acute

neur odegenerati veé-di spases, w th the sequel ae of isohaem a

and wi th tfhe-seq epirt.epsy. > specifically, the

present i nv‘én% on 5" cofpounds  of for(fsul a (1) 13\ 63,
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A N
R] R,
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wherein :

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

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

R; represents a hydrogen atom, a halogen atom or a hydroxy group,

A represents a CR4Rs group or an NR, group,

R; represents a hydrogen atom, a linear or branched (C,-Cg)alkyl group or a
(C3-C7)cycloalkyl group,

R4 represents a hydrogen atom or a linear or branched (C,-C¢)alkyl group,

or

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

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

m



, aAC_Y., wherein R; r'éﬁresents a hydrogen atom a
hal ogen atomor a |inear or branched (C I|I-C6)al kyl group,
Rte represents a hydrogen atomor a linear or branched (C3-C

)al kyl grqu R2 represents a hydrogen atom a hal ogen atom
Rsoferieshyedntoseaaphlof i difiesent s a GRAR, group or an N4
X ?f%entgah KRR ﬁ%ﬁmgsor@ljif{ %oﬂ%%ﬂ ;a ALRMcyalid FR8RwikeiRr anched

C-Coc)alkyl group or a cycl oal kyl' group, R4
r Bprrepresants a Hyldvasgeriomt eningar ar |branehed ¢ -O)alkyheoup, S(O),Ro,
(GCs) al roup. or A represents a nitrogen atom and,
tgggizﬁéﬁé}(?%ﬁ‘é’ adj acent -CH R3- group, forms the ring ,r"
\ RUR&r8dehts i HyARS 28 QNS ofla lided®lor Branbifed' (ERIE AR} Srauphy dr ogen
or hal ogen atygmg%X'(epresents an N?RGRQ;., S(O)"%; 3? ORs
gPolle d Br.hegehercyeth the grlsegen aipar earrying fheppppas enhefergeyclic
h(é%)l{l?gen atom a linear or branched (Cl-C6)al kyl group,
S R9, COR9 or P(OORI90OR10. R; represents a hydrogen atom

OR3AR) iaN€@ & o,0Whieh anghbel tfChante paliierer@ RPfeseira hi@ogdidatBm,; a
together with the nitrogen atomcarrying them forma

hEhex 98 pEached e ohpalkigt 2ropy ophanadyosubgiiuiad Bragneer MREs kalpgen
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ool af SBRC,-CRIGE BRhp o WHER GRTHIBMbicA s BB, Binched: or

oan amyt gradop) ogen atons; an aryl-(CG-C6) ,yi group in which

t al kyl moiety is |inear or. Db ed; or an_aryl oup,
G Foptissing Sl oA bIGIACHRI SovBeymkyrebr SR

I t@e@g)a&}fl g;;gu%pched (C -C6)acyl group,

n and p, which may be the same or different, represent 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
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;-Cg)alkyl, linear or branched
(Ci-Ce)alkoxy, linear or branched (C,-Cg)polyhaloalkyl, linear or branched
(C-Ce)alkoxy-carbonyl, oxo, thioxob, carboxy, linear or branched (C;-Cg)acyl, linear or
branched (C,-C¢)polyhaloalkoxy, hydroxy, cyano, nitro, amino (optionally substituted
by one or more linear or branched (C;-Ce)alkyl groups), aminosulphonyl (optionally
substituted by one or more linear or branched (C,-C¢)alkyl groups) ‘and
(C:-Ce)alkylsulphonylamino,

+ an aryl group is understood to mean a monocyclic aromatic group or a bicyclic group in

which at least one of the rings- is aromatic, optionally substituted by one or more



n and p, which may be the sape or different, represent | or
to their enanti orrers and di astereoisortiers,. and also to

a n nmaceuti c ceptabl.e
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©EAO.CIVLER, k Rifoc APmSmplly  etituted beonec@r boAie lne#eqF Banched
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a monocyclic aromatiic group or a bicyclic grou
PEER.)EH) divheiven Riragd Res vemdnmiay de thptsamnalr | diffenaiis répreseetia by

4 identical iff Lected, f
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ranchéd (Cl-C6)al kox | i near or branched

l(adpgcypdmyaralooabmwhedl( eGoalsyl, ineat tsdbranched (Ci-Ce)perhaloalkyl,

I I b hed
o Y gAY (e fPRiekPhar “or  branched (CL- oy acyl |

| i near or br anched (C, -C6)pol yhsi oal koxy, hydroxy, cyan,
nitro, amno usoptl onal | gksubstl tuted by one or nore |linear or

Am@rlarﬁ%@lwnne@ ical} apgsgpta 4cmﬁethﬁredm>bb%\ﬁ@n@wngw@ut) Iqgying
e SRR A ARORIC S0, S BRRHRR. o, SRR KB p s Yoo

acepibhanid, triflogroacenial doyd,Slabisd iatid] epginhyc eae afaloni¢ ecidl, ReaiiniOracid,

oA e ) b i, o s

sulﬁ{on(cticicf, ‘dﬁ’mpﬁ’ég('?tt £4d ykst s. pboay’ 13r nno,

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

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

R,

The grouping R, —\C<©\ is preferably in position b of the phenyl carrying
a / o

it. X 0—

Preference is given to the R, and R, groups being hydrogen atoms.

R, :
\ ; ' .
The grouping R; /C—— is preferably in the meta- or para-position of the phenoxy

X




PO(OR, ) (ORb) (wherein R andSRb. which may be the sane or

different, represent a hydrogen atomor a |linear or

branched (Ca-C: 6)al kyl group), beazyloxy and phi vyl

(optionally substituted by one or nore identical or
ringiitfucereparrgngtips sel ected from hal ogen, |inear or branched

(C -Ca)alleyl, linear or branched (Ca-(C6) per hal oal kyl

hydro- Ay and |inear or branched (C 1-C )al koxy). Among the
X phiTeiaBRGepebdRd AV NREREH D) Ra8 b Sorl I10% G odRYic RoupENt | Oned.

wi thout 1nplying any limtation, hydrochloric acid,

hydrobr' rom ¢ acid, sul phuric acid, phosphoric acid, acetic

acid, trifluoroaceti.c acid,, | assy cid" pyruui acid
Moffg Pl 1 E886 K 5% rRSikipl) PRGN ARF efousl¥ bt RedfSiepisae
hydr@dehadtb® &Chfl . S(ORRGI Gods iafld R/l tepteed€ iadhydSEMr Bbk, aGéld as, for

nct hanne- sul phoni ¢ acid, canphoric acid etc.. Anbng the
eXapIpis REcBOEnsIIHP P MecWpSshiFs WHSOsCFnétte: nay be menti oned,

wi thout any limtation, sodium hydroxi de, potassium

hydroxi de, trie:hylamne, tert-butylar The grouping replying
Prefermeéd c@irpoundss oPtief arvaltion are @aspdundsn wheadin tAheepotsenygl a nitrogen

carrying Preference is given to the R13 and R2 groups being

hydrogen atoms. R I\ The grouping P,a C is prefg y in

- Y hit LQ#yeL t R&HR X, ring syruc :

ato%??l 9 Sfﬁgghlefh)t(ﬂg{rﬁdgér%g%ﬁt y re}gﬁ' eségﬁ%p(s’) an )IEIBF{\? %?I% o] )" {?{E&%m

group or a heterocyclic group. More -especially, 't group X
m repegensfloeRab B3y ptefiratNiRAR7 gr oup wherein fi,; represents a

hydrogen atomor an S(Oj,R9 group and R, represents a

hydr ogen atom such as, for exanple, the groups N "l SO2Me,

Pre NHSPR3RpouldsSEe inviWidn oft ef erred conpounds of the invention
are conmpounds wherein A represents a nitrogen atom and,

7 Pelgeb hoxidp-213, e taupadrent/ -y gof 2, THel[il, 2t berngothiaghazen-7 hd)-r i ng
wher ei 0 .
oxy?pheny }methanamine,

v N-{3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][ 1,2,4]benzothiadiazin-7-yl)-
oxy]benzyl}methanesulphonamide,

v N-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][ 1,2,4]benzothiadiazin-7-yl)-

oxy]benzyl}methanesulphonamide.
The invention relates also to the processes for the preparation of compounds of formula (I).

The process for the preparation of compounds of formula (I) wherein A represents an NR,

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

forms thering  —N wherein m represents 1, 2 or 3, is characterised in that

m

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



mmrepresents 1, 2 or 3, p[gf_erably 1. Preferred conmpounds
of the invention are
(3-[(5, 5-di oxi do- 2, 3, 3a, 44et rahydro-1H pyrrolo[2,]-c![
i , 2, 4] benzot hi adi aiin- SO‘N‘HJ{ phenyi ) -nei hananm ne,
| V- (3-[ (5, 5-di oxi do-(2 ,4-Yetta' s:ydro-1Hp),rrolo[2,1-c]
[1,2, 4] henzot hi adi az 1) - oxy] bef@dyl
i met hanesui phonanh'i, :
N-{4..[(5, 5di oxi dd%2, 3, 3a, &8zt rahydro-11 -pyrroiof
, 1-cj[1, 2, 4] benzot hi adi azi n-7-yl)- oxy] benzyi) .
Wheiglhanesul phronarni de. The invention relates also to the
' - f t Raratl npounds of fttrniula (1).
Ri g&gﬁﬁggg‘s&’;‘gﬁﬁ%&g elpg?)g%%gérgﬁﬁbonpounds of forrmula (I)
R, wheeents A hyépipes antns, amaNgRd atay oup binead or éparebeh{S,-G¢)alkoxy
nitrogen atom and, together with the adjacent CHR3 group,
E%rms the ring -1 d wherein in represents 1, 2 or 3, is
characterised in that there is used as starting material a
conpound of forrmula (11) : wherein: R, repress nts a
which ieear or branched (Ct-C5)al koxy group, R 2 represents a
hydrogen atom a hal ogen atomor a |inear or branched
(C,-Co)al koxv ;group, which is : (a) either reacted with
(a) eftRer@fdadtedtvanitBle adifl chiotadloT foiohill) (1) inh@e PrESLRCES ObaR, in a
base, 1n a ietrahydrofuran or acetonftrilo reti ttm CA CHI
tetrahydgofigyan or acgtopipge medgum | (131), wherein mis as defined

for formul a éi-)CthQ(éiﬁde- éﬁg_w@pund of f(ﬁf)r,ﬂ tia (IV) "~ |

wherein m is as defined for formula (1),

to yield the compound of formula (IV) :

R, SO,NH,
vy,

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

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

which is then cyclised in a basic medium to yield the compound of formula (V) :
0]

(0]
[} \IR/
R, > S:
N
[;I I ™
, N
R’
Im
wherein R'y, R'; and m are as defined hereinbefore,

which is optionally subjected to reduction, in an alcoholic or dimethylformamide medium,

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



w. en Wy 2 NHCOC F-(((

_7H,).- C'l2 - CIl wherein W

and R 2 are as defined hereinbefore, which is then cyclised

in a basic inediumto yield the conmpound of fornmula ")

9 wherein R;, R;_and i Parf as defined hereinbefore,

whi ch is optional |y iguby

or di nmet hyl formam d um NHh tthBr esence of sodium
I n

bar ohyd ide, to yiel g_conmpound formula (VT) -7
(V'1), wherein R ;,_HY ang re as defined

her ei nbeforl -1 \A/nic]ﬁzcorrpou d formula (V) or (M) is -
subjected to the action of bortoh tribroride to yield the

$d to reduction, in an al coholic

conmpound a; wherein R2 is as defined for formla (I) and m

whereingdk:, fé&fand e areeasdiefiped berainbefor), or evelised : > in the
presence of an a idintc of formula (1+VII1) N NH (VIII),
2 wherein R is as defined for fornula (1), to yield the
whi€lo 6papechdasf fomuta (e ¢d () is subjected @ the action of boron tribromide

to yield the compound of formula (VII) :

0.0
HO » S(
N(H)
: (VII)9
N
R/
)

wherein R, is as defined for formula (I) and m is as defined hereinbefore,
(b) or cvclised :
» in the presence of an amidine of formula (VIII) :
NH
Rg—{ (VIII),
NH,
wherein R is as defined for formula (I),

to yield the compound of formula (IX) :

R'l SO2

N\

i (IX),
sz NH R3

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

which is :



(1X), Tali RL wherein Rj, ®2 and IL, are we defined

her ei nbefore, which is either reduced, using a netallic

hydride, to yield the conpound of formula (X) : wherein

R;, R; and R3 are as defined hereinbefore, or alkylated
¢ gjiher rsluged; NEIRg aMMmetalie hadgddase in the presence of an

erel n R4 represents a |linear

%Bkﬁﬁgﬁéﬁ&gpggﬁﬂhég?ﬁé group and X represents a

hal ogen at om andRtbhen redg ed to yield the conmpound of

firrnula (XI) so N r”l S\/\/nereln R,, R7, R3 and

ld's are as defi ned| nbeNﬁe Yh- , I s nce of an

al dehyde of fo 0 (XN, ~wher R3|§és defined for

formila (1), to yiRkd the BYmpdtind of formula (X)

descri bed hereinbe.f'ore, in which conmpound of formula (X)
whegain RX| R’ztahdeRgtatnqsdéﬁne@hdpinhkfere,the group R 2 represents a

I inear or branched (Cl-C(,)al koxy group, the group R 2

are converted into hydroxy groups to yield the conpound of
¢ 6%11@151% Q)ﬂthé Action¥¥e &tdhgfRase RBih8 Prkskabed etk dfidgNeenl R, X

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

halogen atom, and then reduced

to yield the compound of formula (XI) :

R’ SO,
14
NH (XT),
R'2 1? Rs
R' 4

wherein R';, R';, R3 and R'4 are as defined hereinbefore,

» in the presence of an aldehyde of formula (XII) :
R—C (X1,

wherein R3 is as defined for formula (I),

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

in which compound of formula (X) or (XI) .

the group R'; and, when the group R'; represents a linear or branched (C,-Cg)alkoxy group,
the group R'; are converted into hydroxy groups

to yield the compound of formula (XIII) :



whi ch conpound of forrmula (M+) or (XIIl) is reacted with a
botani c acid conmpound of forrmula (XIV) ; B(O )2 wherein R'i
represents a cyatgo group an R RhnXC- group as defined for
formula (1), to yiel& (gftexz optional conversion of the group
R' a, when the latt Bpr es s a@JEBtto group, into an
NTRR, group as deft N0 ttnula (1)) the conpound of
formula (TM of 3f t7 cul §r cafes of the cor npow ds of
formula (1) RI\ x whereingRl, Rl , R 2, R3, R4 and X are as
defined for formula (1), REar are purified, if necessary,

whe?&ﬁﬁrz,dﬁ{‘%dt& ;?,egg)géqg{} If9RmBKrbf | cation technique, are
separated, | esired, into their isomers according to a
conventional separation technique and are converted, if
.desired, | t hei dditjon.salts w.th har maceuti cal

which Suppsie g, (VIR & FaBa Sul's BoRe ARG SRt b1

fomfigapends of formula (1) wherein A represents a CRARS group
is characterised in thatt there is used as starting materi al
a conpound of fd¥hyl a_(XV) wherein : R, represents a linear
or branched (Cl-C6)@& Xy group, R 2 represents a hydrogen
atom a hal ogen ato a I'inear or®¥Manched (Cl-Co6)aliroxy
group, which is subj Bgeﬁahe ri of chlowac sne in the
presence of dinet oyl formasnideé to yield the conpound of fo

wher¥in ka'l 1(e>}§yels2ents I;Icy;gr}o goroup or an R;R,XC- group as defined for formula (1),

to yield (after optional conversion of the group R";, when the latter represents a cyano
group, into an NRgR7 group as defined for formula (I)) the compound of formula (I/a;) or

(I/a,), particular cases of the compounds of formula () :

R,\
R,—C
la / @—0 S(\)z
X @: NH (Ta)),
.

R; |

R,

wherein Ry, Rj,, Ry, R3, R4 and X are as defined fdr formula (1),

R:\
Rl;—/'C

‘@O S(\)2
X E/;I “NH (I/a,),
Y
s

wherein Ry, Rj,, Ry, m and X are as defined for formula (1),

which cbmpounds of formulae (I/a,) énd (Vay):



wherein Ri and R, are as Jgfi ned hereinbefore, (XVl),
vmliylgh i,fs subj ect ed %o a rearrangenent _in a basic nediumto
are Pyraficf, {NECESAYo AFFATORE G HFFRYERIQDRYPYIyfication fechniaygy arg geparated,
. ei. y . . d f . e' . ' i
R B oG PARPUORN N BRELEE Fechniche 2l whe
convertddhéf ¢usesdénae tikiramiditexncads vath £phymenentghile atceprabbleaacid or
catal yti c anmount of p-tol uenesul phonic acid to yield the
basgonpound of formula (.VII1) : (XVI11). L-J wherein R 1 and
R11 are as defined hereinbefore, which is subjected to
hydrolysis in an acid nediumto yield the conmpound of
Thefpoocast for(hd paparatiovhef @immpdinds anfdnR13 (Brveheasin defepresents a CR4R;
“her.ei nbefore, . the ni trogen at om of whi.ch is ogti onallag/,
SO JR nTltARF BT hE ARt TS ¢ 189 g% T iRt MfiEral g &g porappund  of
fonm;lgr(xvt)ed by a protecting group and which is then, after
treatment with a strong base, treated with a conpound of
formula R 3-p, whe®Rjn_R 3 regpresents a |linear or branched
(G -C6)al kyi group ¢ 33, ) cy ai kyl group and P

represents a | eaving|g ) i erd) after deprotection of
the nitrogen-atom f{h paind of formula(XIX a) : REr.~
_Q, NH 2
0]
wherein :

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

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

group,

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

yield the compound of formula (XVI) :

R'1
SO,
N (XVI),
. WZ/
2 O O

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

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

formula (XVII) :

(XVID),

HO 0]

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



(XIX ;d). wherein Ri, W and R 3 are as defined

her ei nbefore, -U which conpound of formula (XIXa) or

(XJX a), represi SO, 0 Yfo wherein Ri and R 2 are as
defined hereinbefore and R, is as defined for fornula (I)

i ther su ected to catalytic red ction to vyield
thﬁﬁﬁ&&mtﬂﬁteﬁo@ynﬁ Ang 3§ el 143 BEngTeRediNgy (1 R Rt &
exc@ss?'ota&ﬁ |Bnd ch@l Qﬁd Q%faia[}@fé DR Bt 'EB*P?»fthu%nesul ané%‘i’cﬂé 81 doMhe

eactlono de into an a hol hydr oxy group of
comybmmﬂonfﬁommdm@éﬂlé)j |nto a hal ogen ar onm by, the act : of
an a priate V\ﬁﬁt to yield the conpound of fornula () :
(XXI'), wherei de R3 are as defined hereinbefore

R
and N ; represenf” aI OgNM atom - orx¥ ym ected to the
apormdgnesj um conpound R 4.”MgBr, wherein

action of an org
R "4 representgg/a~tinggr or branched (C; -C6)apl yl group,
to yield the compoundgof gormula (R=IXb) : It . - Q(r)

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

which is subjected to hydrolysis in an acid medium to yield the compound of
formula (XIXa) :
R, SO,
N
NH  (XIXa),
R
' 0

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

the nitrogen atom of which is optionally, depending on the nature of the group Rj that is
desired, protected by a protecting group and which is then, after treatment with a strong
base, treated with a compound of formula R'3-P,

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

group and P represents a leaving group,

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

(XIX'a),
R'/ R',
o)

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



NH (XI Xb), OH wherein R'1, 'ﬁz R3 and T4 are as defined

her ei nbefore, I3  which corrpound of formula (Xl Xb) -
whashtcloepoisd sﬁfo]rmutae(dﬂi’(a) adXdKia),cepresknttd pnformoulpi(XIXN) t he

conmpound of forrrulg (XXI'1) Rt\_so _\6I (XXIl), It, RF

wherein R1, Rz ;,‘- 3-%0are as defined hereinbefore,
- or the hydroxy groereoNHs c?ﬂxxﬁrted into a hal ogen
atom by the action of appiopri a eagent to yield the
conmpound of forrrulgl I 1IN R3 SIB, NHXXIII (), -
wherein R ;, *and R‘ are ‘as defined hereinbefore
and R's represents a hal ogdh atom in which corrpounds of

whtﬁ%{ r’% 1 and Qz()g'e as de(ﬁ>r(1>e(d lxer)emtbhﬁ)rgar%lﬁz 1s as dePﬂed %\,{JF n‘ (I)gr E

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

R, SO,
N
NH (XX),

R'/ R,
wherein R'; and R, are as defined hereinbefore,
- or converted by the action of a hydride into an alcohol, the hydroxy group of which is

converted into a halogen atom by the action of an appropriate reagent

to yield the compound of formula (XXI) :

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

- or subjected to the action of an organomagnesium compound R'sMgBr, wherein R4
represents a linear or branched (C;-Cg¢)alkyl group,
to yield the compound of formula (XIXb) :

(XIXb),

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



represents a linear or br arcied (C1- Co6) al koxy group, the
group R, are converted into hydroxy groups to yield the
whiclo nprapewchdodf foomuta(BIXK. XIV) @ so, NI (XXIV)s wherein R2,

R, . R:.and R~ are as_,defined for fornul 1), i.ch
- elthgkiivRiFClsd tp Cﬁa(mce%@mn feuvigldds eemmad 02 f%mrl@%?gxa&f d
conpound of formgwa (XI'S)_ : -14 (X V), B((r)Il), wherein
R'1 represents a cyzHoe {ep or an RpR3a%/--- group as
defined for fornul g to yHel d (@{XH), opti onal
.-conversion of the gsQup ; en the latter represents a
cyano group, intR'/an N R gRgup as defined for formula
(1)) the conpound of for

H.a (Ifb), a particular case of
t he conpounds of forrmula (19 RL his | d s wherein R,

Rla.Ra, R, Ra, RS | d of formula (i/b
wheigf R o1 By 4 et e  accor ding to & <

conventional purification technique, is a >arated, if
desired, into its isoners according to a conventi onal
- ordBp BYHOK Y Aroup dhgieefie convErtEd into A ialogarjatomsbythe petean ofjat o

LLs 1tion salts wwth a pharmaceutically acceptabl e.
appgo%?la?e%r%%égge. The invention relates also to pharnaceuti cal

to yoddrphesiotriponsd ohfgpmuki (XXIIBs active ingredi ent,

wherein R}, R';, R3 and Ry are as defined hereinbefore and R's represents a halogen atom,
in which compounds of formulae (XX) to (XXIII) the group R'; and, when the group R,
represents a linear or branched (C,-Ce)alkoxy group, the group R'; are converted into

hydroxy groups

to yield the compound of formula (XXIV) :

HO SQZ
NH (XXIV),
R; R
R{ q 2

5

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

which compound of formula (XXIV)

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



a conpound of formula (1) W {f.one or nore appropriate,

inert, non-toxic e cipients. Anong the Pharmaceuti cal

conpositions according to the invention there may be

menti oned nore especi- those that are suitable for oral,

parentera (intraen subcut aneo(XJVpr nasal

adm ni stration, tabl 5‘9{ ees, sublingual tablets,

gelatin capsules, |ozenge positories, creans,

oi ntnents, dermal gels, inj ect abl e preparations, drinkable
where§pR hSERisEenit & Cyanpigsoupsetan R BosHee Zioan ab defingdi fetfosmalsr®i ng

to the nature and severity of the disorder, the

adm nistration route and the age and wei ght of the patient
to GiRMl (afief ©BtidbHa0oht@sidADfithg ghRip RUAWwhHen tBE EatRF réfERNts a cyano

adm nistrations. The Exanples that followillustrate the
groupy @t Alb A ReBy ZayiPnast dafingd tfor| fionnnlaa(h)} thgagompyad f fprmylg (I/b), a

at are known or that are

parﬁ%lgé&rag%jgg@ggggl%ﬁn#o nown perating procedures. The

structures othhe conpounds described in the Exanples were

det er m ned di D t he usual spectrophotonetric

t echni ques]Ya {: 3 6 , M nmggp spectrone EXAVPLE |

(3((55D|rX|x1Ia)-- , 3X, A
r4J ot hi adi azi n-7- YI)o ylp
Step AA . 2,3-17i hyr
ro-1Hpvrrolo[2,1-cJ[i, 2R berazdt hi adhaziti-7-0 5, 54i axi de
A. sol ution of BBr3 (68 75 i Rs25 hil of methyl ene

ooled to 0'C, of
Wh%!@h?{eﬁﬁ:l{s’o? ’zn oxy %ﬁsoc&%eé?drl{éﬂrﬁga ra3ce[ ;I-d
[ 1,2, 4] henzot hi adi arne 5, 5-d%axi de in 350 m of methyl ene
chl ori de, St| carri at anbi ent tenperature
whicr CompaRped. o @%t@ ) 1§ Bhﬂﬁ‘iﬂ’tlgfléceﬁga%o%?rc%’iﬂhw tr 2 LoRyspiigpad
pul?ﬁca'tli%ﬁ tecﬂﬂﬂumg QEpartBd if B @sn%?'slﬁ g&nkxé astdrlifn gqo BQBn\%?ltlonal
m nut es epre pitate 1s tere rinsSed several
separanies tﬂchxhlqwtmd i i ¢dneerel], uifddesisdc tinn iBnddditipedsalts withar

~lelii iF_: >
pharmag ut1ca 1}F g‘c%cpta@)(le%%{deodr bageOdUCt leliife 7 1F_

&' Xahdr | H pyreol o(2, 1-cl ||
) metfnaar dnefjydroehl ride
CH ’

The invention relates also to pharmaceutical compositions comprising, as active ingredient,
a compound of formula (I) with one or more appropriate, inert, non-toxic excipients.
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
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.



Elemental rnrcr o- el y s_.' ---------mmmoo-- C% Hc N% S%

Th%xi;&}p&:ég d fg él\a]f Iléllustzrate]fhel mzfgntil'o% l:luGt do Elgy P d1t51t0 moa(x)ly%va]grg 11.28

s-[(~, 5-1rioxido-2,3-dilydno-111-pyrro':a[2, 1-e][1, 2, 4j henzo
t hi adi aai n-7-3, 1} - oxy] benzonitrile A suspensi on conposed of
Th? stﬁtimgmiatcrfalst ted produciticts thaiane ¥néwn bh thaSeespprapayed according to
cyano nic acid (11.02:tmol), copper(TJ) acetate
kn("l’ﬂ OBEra P °Ce§‘m dine (22.0 mmtl) and about 500 ntg of 4A
nol ecul ar sieve in 200 rnl of nethylene cNoride is stirred
for 24 hours, The reaction mxture is diluted by adding a
Thestruptares W0lke pdmpdundd Beseaibby irethe Exlampieisdreeraddetmiee@ asedisg tm

d i |
tnd Foyal apefficrtouarios <shhBhee GRFERE AR, RSt tamd e hyl ene

chl ori de/ net hanol 95/5 system The tractions containing the
ex ect ed pr oduct are conbi ned and evaporated, and the

Py s (¢ Digriderta, w¢trMmllbpyetglg[2,1&]Hez,4]-Afte(rj
in the Pgr% chpbgifad ”’a&&%ﬁlpb%@ﬁﬁe&da"‘&ﬁn‘* ReBhab@nlgEh®" ©

El emental mcro-analysis : CWd1% N S
Cal cul at ed60 | 73.8612. 389, 45 Found69. 423. 9612. 299. 63 $
S As, 525-Bilhvdee-27pyselod 2 el apdheazqtinadigginr Pt Q‘dlm‘éc]f[ 1,2

4] - benzoot hi adi azi n-7-yl ) oxy] phenyl } t net hanani i ne
hydrochl oride 112 nfg (2.95 mmol) of Li AIFf4 are added, in
sﬁmadlhtiquooﬁ BBnq 8.6 namsipliruR$ oni o6 methyddherthivoide i0iddel elrqpvaseiota

ool TP B a2 g TNy, THE and b M,
[1,0¥95dr36thi Ri IV D5 MM BYint 338 MIUIGRSAYEne chloride. Stirring is carried out
at ambient temperature for 24 hours. The reaction mixture is poured into a mixture of ice
and water, and the suspension i1s stirred for 30 minutes. The precipitate is filtered off,
rinsed several times with water, filtered under suction and dried in vacuo to yield the
expected product.

Melting point : > 300°C

Elemental micro-analysis :

C% H% N% S %
Calculated  50.41 4.23 11.76 13.46
Found 50.00 4.19 11.28 13.41

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

oxy]benzonitrile

A suspension composed of 7.06 mmol of the product obtained in the Step above,
3-cyanophenylboronic acid (11.02 mmol), copper(Il) acetate (11.02 mmol), pyridine
(22.0 mmol) and about 500 mg of 4A molecular sieve in 200 ml of methylene chloride is

stired for 24 hours. The reaction mixture is diluted by adding a further 100 ml of



dropwi se addition of 1.5 nil16f isopropanol and 1.5 m of

saturated aqueous NaC a-ikutioota. The alumniumsalts are
mé‘thyhéﬁer eslonfi aﬁ&'%é B@sptehéléﬁ X ﬁltbl%de\rﬁpqnﬁét@qs teBnHntriidd Sind Thén

residuta chromatographed or.. a silica colum, eluting with
dirgcthy pliacedeorod silica GphinnFyHidh isaluted NEB a 198hglede shlord¢/methanol 95/5

p the racti.ons con ain the amine, the ntrin

syRERL ARBHFoETen Srnlu A, B xrseied PR Cops opmne PRl
thdFeéHRe Ss ?dlk‘éntu Sin"£§hAY8mbant' SitEAGNered fibh fifterikg Bfferéns&id the

i sopr opanol he expected product crystalllses Qut and
expetahmpaert Wecfb\rdrttdmtth@fpnnl\ﬁlatwlmg? poidst. : 145 “C E en”ent al

cro-a cul at ed53. 475. 2811. 068. 409. 28
%’%ﬂow?@ 658. 309. 300 EXAMPLE 2 : :4-{3-[(s, S T)! oxeds
zyawémaﬂérhﬁ&mgh@ydrsr 3-p5 asatfa(~Tj[19233] henzoth

sal t"azl n- Yﬁ%ﬁ|oxy]henzyl}nlethanesul honnni ade

Met hanesul pkotfi ¢ anfydri de {0920 i n¥fol ) dissolved in 2 ml
éfalaHper 2 168.1ddded dr86pwi sé2.88 a sBHation, cooled in an
iFoguthat h, 6P.42he codpvund OBPAI ned9.Bvh Exanple | (0.136
rnanol ) in 10 M of C12C 2 containing 0.34 rnnol of Et,N The
reaction mxture i.s stirred at anmbient tenperature for 3

SRS THé[Fexipdfo2dh it WY@OVH%H@HOW% clbet]- and  then
with sat Béﬂoﬁgaﬁaz&ﬁl?%éﬁ%é}'ﬁﬂleﬁx\éﬁﬁnﬂ}{gﬁ rochYolifk

evaporation in vacu I's ma nore solid by
triturating in ethyl ether to yield the title product after

e
of WéﬁctQﬁgthéggfép%%e 51526- be Jf %%M ﬁF%ﬁB'tﬁ’énﬂ\ﬁﬁf‘e R'saRad 8d

according to the procedures describ in Exanples 1 or 2,
ambient ttcmgerfatmmforabmlgp Mihategcess aqfthxdgdcras byiralysed EXANPEEa@sswe f

drc[pw1ge add1 tion ta“f 5 hi'bf 1soipr3§)%cr>le dll §nll of satmgtetd aEc)llue(g I%a(),‘ll Joiliiti%?l. 1

The aluminium salts are filtered off and the filtrate is evaporated to dryness. The residue is

chromatographed on a silica column, eluting with a mixture of CH,Cl,/EtOH/aq. NH;
95/5/0.5. After evaporating the fractions containing the amine, the meringue is taken up in
ethereal HCI. The solution is evaporated to dryness and the residue is redissolved in a
minimum of isopropanol. The expected product crystallises out and is recovered by
filtration.

Melting point : 145 °C

Elemental micro-analysis :

C% H% N% S % Cl %
Calculated  53.47 5.28 11.00 8.40 9.28
Found 53.09 5.34 10.65 8.30 9.30

EXAMPLE 2 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolof2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzyl} methanesulphonamide

Methanesulphonic anhydride (0.20 mmol) dissolved in 2ml of CH,Cl, is added



be zothiad dzt -7ny#)oxyj beniyi}aeetaSde 7vieltinc point
58C Elenental ,twee-analysis CY/d1% b' 8%
cgiﬂ'lw k@%%ﬁﬁroﬁoéod‘lﬁé% %&c@%al’ﬁo%m@l@cmgoﬁl@otgﬁﬁ &€ Example 1
: 1-{3 [~, _11'aty sialaa 2 303a 4e8rniag d
(0.436 mnpoll lral@;mla)i [(SHdCIz b@nanmm(} 34 smolplﬁ-EbN/ Thmy]up}wnmxture is

stlrr%%atéﬁrélppxgteﬁg%lsgrfa Ir¢ 'IZ‘X;A;‘:/FQ\H? g’ihf r]e:'l&gp rs_oﬁ:?ogf?s washed with water and

thPOPAR RUSRA RATINMA-Y hﬁéﬁ‘b{w}&m& I\ij&ﬁer evaporation in vacuo, the residue
1-fl1taoroethyl)aeetaaani de 3= 15205

1s Badxinsteaso]id Dy . thdifuBating-ingthyl athgitogaslid ihqdwerwk)dl{lcz aﬁenﬁﬁlfrlatl@ aj -
M@blf@}l gl n-7-Yl}oid tettaaa | saspeopyl sttl phone
ﬁ{ [{5 -13to~tato 2,3 EQ d _|la Iraliadaas 131
ElRRem @bt Ranalddid 1, 2a4] betraot!lil adi saz p-7~-yt)oxyjl nbea
yQet hyl 1 sopropyl aail phorae EXAMPLE 8 :
1-{ 3- 4<| . ~5{f¥o0xi dofX4, 3a, 4NePr ahvdf P7- 11h pyrrol oj 2,i c}l
Labqulated r  Y486di ae5-§07nyl}7{9|2 s"} i8/4 di~}| are thgl
IFeopd opyl W/ .&Pp oneSBXAMPLESS. | (./3.4farsal dr
2, aa, 4 trarl-yalrlFi pyrrcalrrj2,1-ej(1,2,}r ben thi di
rn- Xy en J}(tr138hm ot &hanesrrl phonate dh Mel ti ng .
ofqﬂowmaoﬁxamp €8 (WerE| RIRRAERI 255058 ttp athys PIRCEIRTRF 1dgecribgd S,

I 45.20 3.87 8.58
Ex%gllpgeﬁ lwﬁéﬁgﬁbﬁﬁgﬁoﬁﬁatg’ -1??4 - %)S(I do- 2, 393x, 4-tear
al aydr ar-111 pyrrol re(2, 1Aelj 3 2 41} henzot br ndaear s- 7-

EXARPCE 1R € 5B bkidod, S Cleitah S d o1 F-pyrrolof2, 1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzyl}acetamide

Melting point : 58°C

Elemental micro-analysis :

C% H% N% S %
Calculated  58.90 5.46 10.85 8.28
Found 58.51 5.73 10.36 7.82

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

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

EXAMPLE 6 : 3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazin-7-yl)oxy]benzyl isopropyl sulphone

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



saal phonararri de EXAMPLE 11 _;jgr.~" {I-1 f(S, SxiyldarcSdella

33 ,4~t hyd 1F pyrroloj ,} c [L2, benzothaammbi'lsyl rs

j phenyi }$41 uoroet hyfl (trifluaro)rarethas s $pbfsaaarrsrade

EXAMPLE t212 : Asa{3 jja, -171s. adernR,t,3 z4-ttr rh dr
EXAMPE 8t:ah @9 5adibirizs,3 38 urtaf;«ahhar@i#'slrrmom-qvﬁz 4]-
TTrrrsrxc?~}a~~aa~; v' a}si daer et h}~l | rerazsatrad~

| MF (| - ( 34 bspz@hivdidzieTyIxgintasyl}tk-Ainoxogtiyl iopropyl sulphone

gryrraslea[ 291 s}(} 1, }a

| aeaa~er| bl ardl [rr-?-n )~rra~jlalrerryt}~thm ~ A~~
EXAVEPIED!:| Ry SrSiDﬂﬁ(Td fahyd o144 sl sr
m$etl{dp ~tle il ya%}dgtrﬁlt S Zg(t)-§~ EI I 210}13(‘][@&@4]

henzot | aaa&ew&hm-wm)wmm1 d8nprymethanesylphonamide

hr et byl krea suds EXAMPLE 1, 5. 7-i~3-(1 -ltaad4d 1 A

yt)rraeala | }ahsrarssrl"j-2,3,3ar,d-t trarl
Mgw‘zg@zaj 2]04-e13°C, 2, 4} beraa rthi adi aztrae 5, 5-di oxi de

drys-1:= -19 EXAMPLE 16 7-13 [In(lllalaxtlaia el4~yl;leth IJ
ELM‘H_J&FK@M_A-tetr~Iyd~ 11 pyar lo[2,1~cl[ta,4,]|be

zot hi adi s~. ghg 5, S dj XI de BYAMPLE %51 @ 7-13-11-F Iuoraa d-

Jé'azc f98, &3 d-? t3 leylg ohea 33a,4- tetrahydrts-|

fl ?
e#c (r)gt dig dl a | de EXAMPLE 18 :
5“.”[ -1(s, 220 oxi d33% ﬁetrahlfgfo
pyrrolof2,1-cl111, 2, 41- henzothladlazlxa 7 yl }exy henzyi

¥ I
XA oS AR oo s S gl g e

Enpi ri cal %thﬁbﬁdm-zébd)bxsﬂ)henyl}ethyl)(tnﬂuoro)methane—

sulphonamide

EXAMPLE 11 : N-(l:—{3-[(5,5-Dioxido-2,3,33,4-tetrahydro—1H-pyrrolo[Z,i-c][1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}-1-fluoroethyl)(trifluoro)methane-

sulphonamide

EXAMPLE 12 : N-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazin-7-yl)oxy]benzyl}-N-methylbenzamide

EXAMPLE 13 : N-(1-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}ethyl)-N-methylbenzamide

EXAMPLE 14 : N-(1-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]phenyl}-1-fluoroethyl)-N-methylbenzamide

EXAMPLE 15 : 7-{[3-(1 H-Imidazol-4-yl)methyl]phenoxy}-2,3,3a,4-tetrahydro-1H-
pyrrolo|2,1-c][1,2,4)benzothiadiazine 5,5-dioxide



EXAMPLE 19 : 7n{ (1 14lyrrol- §-y|t eksylllal acrr xg)~2 1,
atelr #ydtaa ill pyrroly| 2j‘-1 Jj 1, 2, 4] henzot hi adl azi ne
515-di oxide 200 ng (0.58 ram ol) of the pnduct obtained in
EXANRILE 16 : 7+§3-[1h@ H-bnidagbl-4-yBethyliphemoxyd-2,3,3md-tdidsh ydrof 10781
mol ) oft -d a efla tekrahydrg tsar re added to a
t wo- phase rﬂyﬂql‘é[%e"ﬁh’xéf@wﬁd?&mﬁﬁz%"g?wer nl tof AcGi 13
and 2,85 oil of The m xture is stirred at 80C for 2 hours,
allowed to return to anmbient tenperature and extracted with

EXAMRILB 17 T1e{ 3ol gimbvo-pH{aBeiniid azvdsiagie thy i phenakyl-288d,4aqueous
NaCl sol ution an ried over =804 The.expect roduct
is purifi ede%@’é‘ﬁ?’%ﬂ’gﬁwj@ﬁ;}'gﬁ’a’ggl@??:tz“‘t‘ggﬂ%g’g( /
heptane 71/25). Meeltrna Dint : 150-152C, El enentaal

m cro-unaj sis CHNS Theoretical /61.785.3510.638.11
EXAMBLE AR : 0653-0565-Digidn-23SagittetoahydronVHEpyxolof2,1-c][1,2,4]-

1-{4-({~5"t7a0xido:2.3-3a 4 aetr~6edar | ei xral [.Z, | ne] |
| Donzar t aPAara it T okt ans BroaBit i ) e
hydrochl ori de The procedure is as in. Exanple 1, replacing
t he 3-cyanophenyi boronic acid in Step B by the

Mourg,Beisbhbty{ ffofoni ¢ acid i somer. Melting rpoint : 165-172C

1B 8B Ao D65 anal vsl's Theoretical OC HN S O

C H N S
Theoretical %  53.20 5.58 9.31 14.20
Empirical % 53.36 5.80 9.24 14.52

EXAMPLE 19 : 7-[3-(1H-Pyrrol-1-ylmethyl)phenoxy}-2,3,3a,4-tetrahydro-1H-
pyrrolo|2,1-c][1,2,4]benzothiadiazine 5,5-dioxide

200 mg (0.58 mmol) of the product obtained in Example 1, in the form of the free amine,
and 105 pl (0.81 mmol) of 2,5-dimethoxytetrahydrofuran are added to a two-phase mixture
of 2.5 ml of water, 0.95 ml of AcOH and 2.85 ml of dichloro-1,2-ethane. The mixture is
stirred at 80°C for 2 hours, allowed to return to ambient temperature and extracted with
CH,C),. The organic. phase is washed with saturated aqueous NaCl solution and dried over
MgSO,. The expected product is purified by chromatography on a silica column
(CH,Cly/heptane 75/25).
Melting point : 150-152°C
Elemental micro-anélvsis :

C H N S
Theoretical % 63.78 5.35 10.63 8.11
Empirical % 63.65 5.28 10.38 841




5.3.475.2811, 008. 409. 28 Enpirical %4.085.1610.468. 259. 42
EXAMPLE 21 ; 1c-{4"3e"s ~adr 2@9;-4- ~r~}rydrarl fl
layrrz~lcr[2y"efjr4l taiadaaz n"7_yl]rt y}liaeat
Y ARE sRLg4b

B R il B aRra b Gat 1 A eI TRIIR AN | ng
poi nt : 10deiidtbiadEizbmTrgipixyiphengh aregh aminsine hghiNshldride
relic ai '.'. nbl.055.009.9215, 14 Enpirical ..

051. 245.459. 1714.94 The 2 en.antioners of Exanple, 21 were
ThegiaseaEsdis iy 18 FXABIPIG b @ﬁi@ﬁ%dh%%rﬁywp@ﬁnﬁbmmc acishi Step B by
PRSE o W onk! CH3CNI i PrOH DEA 1000, 11/1. The 2
thena %grn rs 8?15# % Exanpl es 22 and 23 in the order

Meélnnghoeh: 1éRy72Ce el ut ed under t he abc~vv-renti oned

condi ti ons. EXAMPLE 22 " f4w$5 it sxgdsx
ﬂ%ﬁ%@—&h’-ﬁ%dr sa"-pyrarslea2, | -{1saA] benzAS &ad

enandoraaer | toycraz sglt ftjprneaadi abtrfani klea

El enFf Sntal micro-al alysis CHN S Theoretical %51.05
Trgo0c®. %92 15-74 Bwpiritdd %HOMUE D8 9.3 15.53 -21

23; N.

E’sziﬁf‘(llv 55 Di oxi do- % 3240 t et iP5ty dPe?1H §yi% ol 0( 2, 1-¢] [ 1, 2,

4] - henzot hi adi azi n-7-yl )oxyl h ri net hai i esul phonarari de,

earautiorner 2 Elemental m cro-analysis
EXAMPLE 21 : N-{4-|(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo|2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzyl} methanesulphonamide

The procedure is as in Example 2, starting from the compound obtained in Example 20.

Melting point : 104-110°C

Elemental micro-analysis :

C H N S
Theoretical % 51.05 5.00 992  15.14
Empirical % 51.24 545 9.17  14.94

The 2 enantiomers of Example 21 were separated by chiral chromatography on a Chiralpak
AD® column. Eluant : CH;CN/iPrOH/DEA 1000/2/1. The 2 enantiomers are listed in
Examples 22 and 23 in the order in which they are eluted under the above-mentioned

conditions.

EXAMPLE 22 : N-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}{1,2,4]-
benzothiadiazin-7-yl)oxy]benzyl} methanesulphonamide,

enantiomer 1

Elemental micro-analysis :

C H N S
Theoretical % 51.05 5.00 992 15.14
Empirical % 50.48 5.08 9.63 15.53




C F1 xY S Theoretical 91 51.05 5.00 9:92 15.14 Enpiracal
"c 50.77 5.06 9. 70 15.47 EXBYRPLE 24 : N-{4-{(5, 5-Di oxido
2,3,3a,4-tetrahydro-1. H - pyrrol o{2g1-cJj 1, 2, 4] _
| aexexerl ~a~i; ~;tiis-7-yl ~a~~~i 3~arzyi} sa~l ~sased~ The
procedure is as in Exanple 2, replacing the
EXEMPIE 20 |: jN.oaf ,@M&dg,&ymmamﬁlqum-py}ﬁm[a,an] Hsiag as
stating material the am ne obtained in Exanple 20. ileltin
poi nt : 15M!&m@dlﬂl%ﬁeﬂiﬁl}’]W%Hﬁﬂmnﬁwlggqmlﬂheor eti cal
958; : 905. 4%%911@?'% 28 Enpi rical 9138. 85+. 6910. 658. 51 EXAMPLE
25 a Xb={d {j,5laraxitlcr2 3 3a,4-tetralr}drag 17T
gyrratla3{2,1-e]{1, 2, A
henzot hi adi azi n-7-yl ) oxyj benyl }-2,2,2-tr iflraoraaeet n The
Llgpepalquicko-gsalygs i n” Exanpl e 2, replacing the
rnet hanesui phwge anhy=dgide by tridluoroacetdc anhydride
and using as starting material the am ne obtained in
Thexaniphie2620,  MBltGSng pal.6@ : ABB- 138Q4El enent al

rni cro-anal ysi s NS Theqreti /51 704.119. 527- 26
Erenigedliéal ob 1. 8722%4936%8@18 93% ExAVHE 26 : 1 V-~
3-1(5, 5-. D oxi do2, 3, 3a, 4-tetrabydroc -Ifl-pyrrolol 2, 1-cl
1, 2,4l - benzotbi adi azin-' 7-yl }oryj benzyi E-a
EXEMPBIJH 62z N-ide] 6,3-Didxéd pR 3Sagtitetrahy dae-1Hhp Eralng?,é-cPl1,2,4]-
repl aci ng the t hanesul ghoni.c anhydri de by 4-f
uor obenzoy'tbe ﬁ‘?tgﬁ : 'ﬁ(’?ﬁ ﬁh’gen n'%i"&?'[‘ldr‘?g material the

am ne obtained in Exanple 20.

The procedure is as in Example 2, replacing the methanesulphonic anhydride by acetyl
chloride and using as starting material the amine obtained in Example 20.
Melting point : 158-161°C

Elemental micro-analysis :

H N S
Theoretical % 58.90 546 1085 8.28
Empirical % 58.85 569 1065 851

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

The procedure is as in Example 2, replacing the methanesulphonic anhydride by
trifluoroacetic anhydride and using as starting material the amine obtained in Example 20.
Melting point : 136-138°C
Elemental micro-analysis :

€ H N S
Theoretical % 51.70 4.11 9.52 7.26
Empirical % 51.84 4.24 9.36 7.48




ry e/ zrn" point : 104-108C Fé2pental mcro-analysis CH
Theoretical %1.664.74 Enpirical %%1.414.81 NS 8.99 6.86
g 1 -
D R ISRt DapR e R AU loRE R 2
at hadlaz bdﬂquhmxlla:wl &y@pxﬂben{zyl}_-ﬁ{muﬁ"ohmmmldefo"2 3,
a,d tatrohydro-111-pyrrolo[2,1 -rj[1,2,4jheiizothia d iazi
n7-yl | oxy] phenyi } ac A suspension conposed of 1,15 g.

Thé re Ms| & 18X2 Av&R4diRO e dndR@PAonic anhydrid
e o o e 7o R LREHEE PrghiBBAonic ganpydride by
anébenzoy! chiprideyrad uapg by st)ipmwater}lal tltrmmmp obtatsied in _E_xsmgle 20.

Mﬂd_%)lgsnopper(m acetate, 1.16 rail (14.31 mol)
REKAHGi e *'and about 500 nmy of 4A nol ecul ar sieve in 200

El&hdnt&tmioribydigsd ¢ chloride is stirred overnight. The

reactia' rtr mxture is diluted by adding a further 100 nil
of methyl eneC chlori#fe acrd &he suspénsion is filtered.

Thaggn%”hprate61%6concgggrated apd thepedirectly placed on

I¢a colum which'is eIa? d with'a nethyl ene

Empitiealicdei nci Barol 994.B/systefn72The §.6acti ons contai ni ng

t he expected product are conbi ned and evaporated, and the
residue is taken up in a small amount of ethyl ether.

E%.L]f % ‘7it. QthQQHOf%tF% 7.5 He%ylmnbkﬂ:\ﬁ?ﬁﬁﬁggﬁ{ahﬁm-lH-

156- 158C Speprob|2, 17c][142,€l]hdn20fhmdlne 55-dietide et hyl
shenoxyj - 2, 3, ?a, 4-tetrahydro-i R-pwrrolo- [2,1-; ]i | z,4
henzot hi adi azi ne 5, 5-di oxi de -23 A suspension of 300 nag

ERpB44 MiID,9-DAxild2, 30500 Hedah b AINE Grrd1B] 255H-8 01 2,418 & o0 HE:-

diazin-7-yl)oxy]phenyl}acetonitrile

A suspension composed of 1.15 g (4.77 mmol) of 2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazin-7-0l 5,5-dioxide, 1.00 g (6.21 mmol) of [4-(cyanomethyl)phenyl]-
boronic acid, 1.3 g (7.15 mmol) of copper(Il) acetate, 1.16 ml (14.31 mmol) of pyridine
and about 500 mg of 4A molecular sieve in 200 ml of methylene chloride is stirred
overnight. The reaction mixture is diluted by adding a further 100 ml of methylene
chloride and the suspension is filtered. The filtrate is concentrated and then directly placed
on a silica column which is eluted with a methylene chloride/methanol 99/1 system. The -
fractions containing the expected product are combined and evaporated, and the residue is
taken up in a small amount of ethyl ether. After filtering off the solid, the title product is
obtained in the form of beige powder.

Melting point : 156-158°C

Step B : 7-[4-(1 H-Tetrazol-5-ylmethyl)phenoxy]-2,3,3a,4-tetrahydro-1H-pyrrolo-
[2,1-c][1,2,4]benzothiadiazine 5,5-dioxide



(2Sr m _ nol j of sodium azi-g¢g-and 113 rig (2.11 rnrnol) of
NHACI in 3 m of DIVF is stirred at 110C for 24 hours. The

t
A (ESRBR 8F ST @53y RS bP hEHIdhct BoPRRCR! siep 4, detame
(2.62aEhb) of dascyumgaz(dvgﬁdn)l 3 aungl (2eViappatodf 6 fIgH, Clan drifheSBME i@ stirred
carried out. The residue is triturated in Et20 and the
at ﬂﬂ%& &rt%ﬁléoqr§ ¥he reastian wyturetis allpwed)tq Frium; to) antyery dgriperature

BT8O B PO o B D

to UBAedAiRE c&Ti8d 06t. EXANBRLdNeAS trituditddAn (BB, Band tharprecipitate is filtered off
ZBjeaA-tirsr6?rsaavarasl (-ej (fl, ?20A _
toﬁgﬂa‘%éé’é]ﬁlpé? Usb~I nr- ?-yl ) axy] ~ ~Serssm 1-1
M“I%%géﬁﬁlb@”?}fdp‘a ~~r~iorne Step : 2-;
2 Dt sxi do- 2, 3-. di hyuro-1. 2bpyrr’?l o(2,1-e][l,2,4)benz

_zmﬁmg;am_&tzmb@i yI | oxy] Phenyl }-h' - iydrox etha: um ., anode

2.51 m f of triethylamne are added to a

sol ution of 25 g (f@ 0 nol )" of dr oxyl am ne
m@y;}g,@&:lr%orl dg4|2@ 4 my sof DMS@y gnd tghygs suspension is stirred

for 10 mnutes. The precipitate is filtered oil' and the

Enmpiticelgoe is Sdddentr dt9dd. 9920.6ng &&. 00 mmol ) of the
product of Step A of Exanple 27 are added to the filtrate
and the solution is stirred at 75C for 1 hour 30 m nutes.

EXARIE g8 i: Gr{4iL[$5,8! Dhioxiad-2,3 34 attefrahy@ro- ByeRslo 26179 ﬁl A e,

and precipitation of the reaction m xture is brought abort
using wat ®€ nzothwdpﬂr%"pil)oavlbepéylhlﬂta‘&pwhawleﬁﬂ@-@u@q he
title product. St E

:3-{4-[ (5, 5-D oxido-2, 3-di hydro--1Hpyrrolo[2,1-c][1

Btep Aen2efdj(sdiRivikido7X3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-

yl ) oxy] henzyl }-1, - Qxgdi azol e- 5 thiore 348 nag (1.95
rnmol ) %fﬁi{xp’iﬂl‘ﬁﬂﬁ%é%&ﬂgfﬂﬁya aP'@“é‘Fi“l‘i‘Eol e and then 530 Al
.516 mtolj of

2.51 ml (18.0 mmol) of triethylamine are added to a solution of 1.25 g (18.0 mmol) of -

hydroxylamine hydrochloride in 4 ml of DMSO and the suspension is stirred for
10 minutes. The precipitate is filtered off and the filtrate is concentrated. 992 mg
(3.00 mmol) of the product of Step A of Example 27 are added to the filtrate and the
solution is stirred at 75°C for 1 hour 30 minutes. The solution is allowed to retum to
ambient temperature, and precipitation of the reaction mixture is- brought about using

water. The precipitate is filtered off to yield the title product.

Step B : 3-{4-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-
yloxy]benzyl}-1,2,4-oxadiazole-5(4H)-thione

348 mg (1.95 mmol) of 1,1'-thiocarbonyldiimidazole and then 530 pl (3.516 mmol) of
DBU are added to a suspension of the product obtained in Step A (330 mg, 0.85 mmol) in

8 ml of CH;CN. The reaction solution is stirred at ambient temperature overnight. 20 ml of



DBU are added to a suspensi opgof the product ob a' sne4 in
Step A (330 ntg, 0.85 nmmol) in 8 m of CH3CN. The reaction

L Lo ! _ " .

SRRl Bl CHLERS SR TR AL Rty e gB.)

evdpdadtingab deyri¥eCine cafitediong Th titRGAdd etk otgsagbinathe fgmd & a yellow
dryness are carried out. The title product is obtained in

Waﬁh@“ﬂb}sr\%s%q mdh‘iéﬂdé\ﬁﬁat‘i/\lﬁ%h%\fﬂuewm%s@ﬁed in the cnsde State
in the following Step. tev-C 3-{4-[(5,5~Ditxid
e-2,3,_'la,4-tetrahydro-i Hpyrroio[2,1-c][i,2,4]- benzoth i
8edps@z B+{u-[75, sdl)noxldu]z Qenaydirahydrd- W!—@yﬂélo{ﬂiﬂ c@{ZQl 48-5 (471)-th
ione The p ct, gbtained in Ste .68 maol) in
et hano PR aln R Breas ks> Boredigater (1 igne 2. 03
mnol) is stirred at anbient tenperature for 1 hour. 10 m
of INIIC1L are added and extraction (CH2C ) is carried

Theptadufhebtained & SmedeJ(QQOmsg,mﬁ& fied) doyethanhl 2ehhgn geipresenceof

B A ROk BV B ird T
are4 aaéedlﬁn@ lexMactxd (cﬁqmzy I 1§ 3<!arr{€d'5;%up Phe 3itlel groﬁacﬁ 1829u§m-y|5

1 ; eazothi Inin-7

yt
chq@n@mgréréwm)asmb@mgsu1@Hz¢la/é4éi>lalr99lh)| e Step A
do- 2, 3, $a. 4-tetrahvdr 0o$1l, pyn
%{%@f&te] (I4q2ﬂ;>s?beazot hi a- di azin-7-yl)xy'] phenvl} ethanone

EldmenddIsRensiityseonposed of 3,f1 g (12.48 mmol) of
2,3,3a,4-tetrahydro-| H prrrnl o[ 2, 1-€e] -
[1, 2, 4] beakaot hi &di azi N-7 015S, 3-di oxi de. 3.18 g (19.73
of ( y hen nr acid, 3.42 g (18.82
Thggn;?}}é% l}’ g%ggerff?) agjepgt efﬁgb 03 inl (37, 15 ol) of
En@)jﬁ‘zd‘zﬂl/ﬂe angloaboutd7500/hapy of5.24A ,no eeula r sieve in 151 ni
of meThyl ene chloride is stirred overnigl The reaction
mxture is diluted by adding a further 100 m of nethyl ene

EXS{MPLE$0 t N-(1-{4-[(5,5-Dioxido-2,3,3a4-tetrahydro-1 H-pyrrolo[2,1-¢][1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl}ethyl)methanesulphonamide

Step A :  1-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4)benzothia-
diazin-7-yl)oxy]phenyl}ethanone

A suspension composed of 3.0 g (12.48 mmol) of 2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazin-7-0l 5,5-dioxide, 3.18 g (18.73 mmol) of (4-acetylphenyl)boronic
acid, 3.42 g (18.82 mmol) of copper(Il) acetate, 3.03 ml (37.15 mmol) of pyridine and
about 500 mg of 4A molecular sieve in 150 ml of methylene chloride is stirred overnight.
The reaction mixture is diluted by adding a further 100 ml of methylene chloride and the
suspension is filtered. The filtrate is concentrated and then directly placed on a silica
column which is eluted with a CH,Cl,/acetone 99/1 system. The fractiqns containing the
expected product are combined and evaporated, and the residue is taken up in ethyl ether.

After filtering off the solid, the title product is recovered in the form of white powder.



suspension is filtered. The -f25ltrate is concentrated and

then directly placed on a silica colum which is eluted
Aﬁ%%gg 2Ol shqeet one 9991 system The fractions
] ?mfﬁg tée expect ed product are conbi ned and

evapor-ided, and the residue is taken up in ethyl ether.

fter filteri off. the solo, the tjitle p ct is .
Ritsher di Bl CRDPreidhrion S seygab Py e S gbenapiie
Step D ginrin.7e : '

(i.{t- [d(%z,l%-7&lg%i}’ygfrglée,%g??lpgt rahydro-1 Hpyrri-il_o[2,1
-c][1, 2, 4] benzot hi a- di axi n-7-yl)oxy] phenyl} ethyl)am ne

6 r 5,63.mr ol titanium (IV.) jsopropoxide are
| G5 ophrub of Briatubirdl it BPRE de Jutab IR § brolhen of
1.0599 46 tm:aB1) &f MedpioutddRited A StepTh i@f5 HNoAMNRRIAGRACal methanol.
nmet | ul Stirring is carried out at anbient tenperature

Stovieg ng Q&ﬂrti@d 4pvatpaigient. i2@pematirg ovdmighBU24 mg & le2(autaied) ahtaBH,

sti.rring,is_continued fo hour Precipitation of the \
orf @34 B WiseEr s PR fngia NG chre i o5 s Paiop P is
brBght aboibly@dBInRGY Akt @t Emi)$ a it @rehigkd is fillegedf dff. tThtBrkts is set

set. aside. The precipitate is suspended in AcCEt,
aslej Ah¢ MECCIRIEAtE Hyr FYspendsdtinfAgOBp stiringt i scagird ovti for S mipwtes gnd

[ ed f | 4 t.e | ' | fi -

A B el of e i € obinnfRA A ot ief eieife abd Hhe ytraciion
withi g@0EC iplasaesd. dihe cggdhdnpliised &d coindateddwishad (saatred NaCll), dried

dried é SOa) and evaporated in vacuo if,, yield the title
(WQI apd e\@tpgﬁat@, in.vaqyo t_o()p§1{1 413& @t_leg,ggyduct.

oxi do. - 2. 3, 3a, 44etrfhvdro-irk"-gs' ncdo[2J c][i, 2, 4] be

t hi adi azi ut-7. yi)oxy] phenyl, ethyl)rttethanesui phonatui de
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The procedure is as in Example 2, using the product of Step B above as starting material.
Melting point : 122-127°C

Elemental micro-analysis :

C H N S
Theoretical % 52.16 5.30 9.60 14.66
Empirical % 51.93 5.81 932  14.59

EXAMPLE 30 : N-(1-{3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]phenyl}ethyl)methanesulphonamide

The procedure is as in Steps A, B and C of Example 29, replacing the (4-acetylphenyl)-
boronic acid in Step A by (3-acetylphenyl)boronic acid.
Melting point : 83-84°C



5.309.6014. 66 52. 16 Enpiri cal Q’/I.'Bl 935. 819. 3214. 59 EXAMPLE
30 : N (1 {3d | nl3aoxsd~2, 3,3a3 b-tetrafaydro 1
E 5%, 2,4] _  benzot hi adi azi n-7-yl ) oxyl phearyl }
et hyl ) met ha esulﬁhon ?gral d% The procedure is as in Steps
A, B and C of Exanple , acing the (4-acetyl phenyl) -
MF-Q[HQ(C%B.CI_QZ i Sep AbyéR- ac1-4eda/l phenyl ) horoni c aci d.
Afeltzng point : 83-84'"C Elenental mcroai Vsis : CHNS
Empetnbti cal S38%. 1685 309.8014./665/Enpi ri cal
9%2. 035. 289. 2014. 81 EXAMPLE 31
:1'-14-1(5: 5-Daeraidtr-2,393x94-tetra iva
EK&\MELEQBIY I Nr{dees, QJﬂIoﬁBbJZ,igfhﬂu <tetrahydro-1H-pyrrolo|2,1-c][1,2,d]-
baraazot| ada~xirr-7-yl)any] b~raavl}-It'-ratethplrraetla
a~i t | phor r dpgrgathiadiazigeti¥h o 1benmybs¥unethyinethapgpulphopamide
mml ) oft, 3, 3a,4-tetrahYdro-1.Hpyrrolo[2.,1-c]- [1,7? 4] be
9zot hi adi azi n- 7- ol 5, 5-di oxi de, 926 ng (4. 04 ncl ) of
A (sdspeheeh kynpoetdnyf]5- 74 mig [ 5.6 A yhrhah wif A3], Buveterahydrptiéfpirrolo[2,1-c]-

P i Ao - ey DA riBEafOEBRRED 4oty LR imghy inethy-
@l&g%ﬂrno%em;werﬁﬁbbe}on@a‘ ad/IZ5.018 g (596 Shrhb1h ook &Pﬁ'zrglpmetate

FéacFi ~~t| mxture is filtered, rinsing wt
81|7e;@1H1() ﬂpnlmotfihé pyfidinerzad abpet 4£p0€dAt maleedangicve inei® ml of CH,Cl,
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filvaReRtRdcdit@tHdCindahen aRedIyREkedadida eisPesiakRdwhidRds tlgd with a
residue is taken up_in ethyl ether, After filtering oft

CHpfel &Gl 95 haystemn  The fresine conigining heeperted product ase nep@bmed
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titflgrotin e ag re%ﬂer&Qﬁn th® SorASdfAwiGte powder.
Melting point : 142-144°C

Elemental micro-analysis .

C H N S
Theoretical % 52.16 530 9.60 14.66
Empirical % 51.99 5.55 943  14.86

EXAMPLE 32 : {3-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-

benzothiadiazin-7-yl)oxy]benzyl}dimethylamine

Step A: Methyl 3-[(5,5-Dioxido-2,3-dihydro- 1H-pyrrolo[2 1-c][1,2,4]benzothia-

diazin-7-yl)oxy]benzoate

The procedure is as in Step B of Example 1, using the compound obtained in Step A of
Example 1 and [3-(methoxycarbonyl)phenyl]boronic acid as starting materials.

Melting point : 211-214°C



EXAMPLE 32, (3-f45,5-1tioxidd-2,3, 3a, 4-tetrabydro- 1H
pyrrolo]2,1-cJl1;2,4]- beiizo ia,i in-' -yl)oosibe

El ICEY- ianiirae Sto Methyl diazzin-7-
yl ) oxyj benzoat e -The prg%edur is as.in Step B of Exanple
1, using the conpound tain in ep A of Exanple | and

ThedretibXel;| aoxer ¢ spfogr xytqd phenyt jhonmy ¢ acid as starting
materials, Melting point : 2.11-21 4't:" Elenental mcro

EngritiedNéi s : CH13%80Theot-&fi cal-2966.80%4. 337. 528. 61
Empirical 9%7.704.547.298. 37 Step-i
:3-[3-(Arinosiilphrsnyl)-4-(2-oxopyrTd adi n-i-yi) phenoxy]

Bi: 8-[3qiAchiAoSilisRANE 1402 -Sfoplheli@inadyigiheabk dbaedid deidSt ep
A(].1g, 2,55 mol) ?n 18 m of IN Na(fl is heated at
95'C until a solution is obtained, The solution is all owed

A RpEEIH 8 hO pRIBL M i SHRGLAALE B 3.3 A6l 1 Bt v o is
heaodtat 96t unabhedlufisatisipatae@dd NERE Foludon édal(dviE3Q4) reaimd to ambient
evapor at.ed. . The resi frifurated i .EtrQ;: the title
ter}apfagﬁy&fb lfnae@ilf?ﬁdt w@ﬁﬁﬁi%ﬁ@ Fétr%cé@o(fg‘fléaz)b%h’?iqr{%%? iphpses are
cog R S Pyt Na U i MRS ODoret 5oy pd, Thgy st
tritumatedinalztc @; the yitly pradug] frecipoatks atiadd As sosywertshohltafion.he

ptcxhict obtained in Step B (850 ng, 2.26 mmol) in 25 n
of THE in the presence of 675 ui (4:52 mmol) of DB is

redp @x 8 (4, 91Dihyd¥8W;,5-dldkidos1 RlpyRoRb i Q)1 e AMbBnRthiddTRi R y1)-
terrperaf[t(Jre an)él is acidified with I'N HCIJ,H" and t he whi t){a)
pr eci pioxalbenzie d@dponding to the title product is
filtered off Elemental mcro-analysis CLINS Theoreti cal

A susplisionof the poaatict obtamel in 'St B (80 e 328 Sl 3 25 ml of THF in
the presence of 675 ul (4.52 mmol) of DBU is refluxed for 1 hour. It is allowed to return to -
ambient temperature and is acidified with 1N HCI, and the white precipitate corresponding
to the title product is filtered off.

Elemental micro-analysis :

C H N S
Theoretical % 56.98 3.94 7.82 8.95
Empirical % 57.15 4.13 7.68 9.16

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

To a suspension of the product obtained in Step C (1.40 g, 3.91 mmol) in 20 ml of CH,Cl,
there are added 2 drops of DMF and then, dropwise, 684 ul (7.81 mmol) of oxalyl chloride
diluted with 2 ml of CH,Cl,. Stirring is carried out at ambient temperature for 2 hours
30 minutes; evaporation to dryness is carried out; the residue is taken up in 15 ml of

CH,Cly; 1.1 ml (7.81 mmol) of Et3N and then 2.94 ml (5.87 mmol) of a 2M solution of



St 1) -28-
3-[(5, 5-13i okido-2, 3-di hydro-11d-p)irolo[2,1 c,]>1, 2, 4] bera
dira&thhlaafh THF aM ddde@XStrmibe N eirA®d Hintl 0 grs it fé%llperi&e%% 1 lgl%ur

suspensi on of the product obtained in Step C g,
Themmsaqtionnmgure] isofci iwith Réie Pﬁilem@dmczddwﬁﬁilﬁf Tiw/or gandt

PR B IR TS (enptst A, 1A oS U Sk bt e

reskiR i€ M tufL5H08 B! tRe {106 pRddi&Pr&cipiglesBul Hh® & re @MNBRAMAL 18Rt $r0
dryness is carried out, the residue is taken up in 15 tni

Elgpentgiimipetonalysis | (7 81 nnnool) of Et3N and then 2.94 m
(5.87 rtnnol)cof a 2M Iutig@ of 2g_dinmethylam ne in THF
are added. Stirring isCarriéed out "at anbi ent tenperature

Thb&wetidaltour . Fhejreact i©or m xtourge igs3oaci dified with 0.5N
HC and extracted (; CH2Cl 2). The organic phases are

Emparipi!ted, V\/asl=58-€3(satur5a@’%d NEd? , 7% ed (MyS{.}a.) and
evaporated The residue is triturated in Et,Q the title
product precipitates out and is recovered by filtration.
Sespelt qsl[(iﬁmxmamaw m/4 zarahy@buNspsﬁhaomtJ}:}{ajz,4]benzothia-
959. 214, 9719 % &a{ 959. 235. 0910. 477.97 Step E :
s' 4(5 @Z}n -y oxy enzy lme amine
i oxi do- 2. 3, 3a, 4-tetrahydrod4H pynol oj 2,i-c][], 2, 4] ber xot hi a-
diazirt-7-yi)oxy]benzyi} dinethylamne 3.72 m (372 nrrol)

3.7 md (BM2soimudl) off 20fl MLisdlakibld ofnLiA1HL Anaf HF agtd ediddd apropwiee tto a

sus f, 577 149 nirrol) .of .th roduct
sugispSPRBhST hia G0 Bl Botsptenitpnka o stedd PR e o THE The
reRA8E MYiQELrd 35 5bdRByed i L ikl RMutRR%andt dtfirfih % E&riedlout 8dabient
at anbient tenperature for 3 hours. The excess of hydride

terhpergiyny for Phoroylhe escess op Wydadagdivdralysedfoy thatdeepwise pdditioreof
vol on O as L£eases. uspensi.on.i s 1T )
wldh ol L RS S 3 FRes 1B SHRRSOR IR P bRl 20 of
waél ﬁﬂeeﬁhdédt aidl tdxtrACdet is Theie@r @aAnWith PAGSES e orga@itbphees are
washed (satur ated MCl), dried SO.) and evaporated, and

cophmet o wiaghed (saturatgdg N@Eul)atd@gé 4 sbing exanaraigd.cend e residue is
chx(og_% %{%‘éﬂ\éﬁ?ﬁféﬁ Acolifiny @f—l%ltlﬂfedﬂ ka) R)r}qglldctfle tltlyﬂl%allét.

Melting point : 122°C

Elemental micro-analysis :

C H N S
Theoretical % 61.10 6.21 11.25 8.59
Empirical % 61.32 6.19 11.06 852

PHARMACOLOGICAL STUDY OF PRODUCTS OF THE INVENTION

Study of the excitatory currents induced by AMPA in Xenopus oocytes

a - Method :
mRNA's are prepared from cerebral cortex of male Wistar rats by the guanidinium -
thiocyanate/phenol/chloroform method. The poly (A") mRNA's are isolated by



El enental micro-analysis : --29- ------------ T
CHV, S Theoretical 9%1.106.2111.258.59 Enpiri cal

REMRNACRLOE; T BORUGE
Chﬁﬁéﬁﬁn% Otsﬁlély of the exc]gté{adf %r%@:%?régﬁts |ndu$i:oeggteb;he

ockyRA arainXehagifor dae Bt days at MPChiodiermrtieRptedsion af the peceparethd are
fromcerebral cortex of male Wstar rats by the
them aiATedi a8t Ct hi ocyanat e/ phenol I chl or of om rret hod. The

.e isol at e b to
ERP RN 1t R ER Y OB pafPeal 2s2h g m or2
m@&ﬁiﬁt g. EkBezosocyds 184 e321-054bat 8 fRltage-£18m3" ddoPhsids Gwo

perm t expressmn_’r' the receptors and are then stored
elmtm@e&wh dhedtelasphge pbredjindbt batesovitigrg refsrevee-ried out in
a Pl exigl.ass5 chanber at 20-24C in OR) nmedium (J. Exp.
ZoolL, 1973, 184, 321-334) by the "voltage-clanp" nethod

AlstheGolpound® et igples, vimithd) icubhtidrd nRldReh rnadehpledeatt tirent is
the bath serving as reference. Al the conpounds are
megspradend tha end; ¢fethe appliratipo nemediAlYP And usdtkingd eancenteationof dARM.

d of th d
Fored o eo g e dof BipGrra bR ARG BN EERRE b1 e e S0
th8 intehisad of teuerRAcRah dedtt yoMPRAdlo UL 89 nAFGR dgtediined.
qui ntupl es (EC5X) the intensity of the current induced by

AMPA alone (5 to 50 nA) is detenrned. b - Results The

»C unds of the invention potentiate the excitatory
—eiggggrs of AMP.Ato a very considerable degree and their

activity is very edear(y superior to that of conpounds of

r ef er ence Th ound of Exa le 1 especgjally ha
lecoompeynds cs‘g'fw niien gredsotighe the. ¥iatoRe cHigsH ShrAMEA 1o a very
RAPRbR de ﬁw‘ﬁf LN Qleﬁﬂ %@ﬁd?ft 2nSPofM ds of
oﬁﬁe conp undE&f Exa?rp V?a@zll ;f BC 2¥( IOI (@) I0 \ an =
referérCo Xl lof coinmhiVlof Example 1 especially has an EC2X of 3.5pM and an EC5X of
9.2uM, the compound of Example 2 an EC2X of 0.35uM and an EC5X of 2.6uM, and the

compound of Example 21 an EC2X of 0.1yM and an EC5X of 0.56uM.
PHARMACEUTICAL COMPOSITION

Formula for the preparation of 1000 tablets each containing 100 mg of
N-{3-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1,2,4]benzothiadiazin-7-

yl)oxy]benzyl} methanesulphonamide (Example 2).......ccccceneeiieeneennen. 100 g
hydroxypropylcellulose ........ccveiiiririiiieece e 2g
wheat starch ........cccceoiniiiniinii vt ettt sa e 10g
JACTOSE .ttt e 100 g
MAZNESIUIM STEATALE. ...eeuverrerneeritertenteeierreeserterneeneesseestesabesaeensessnesaesseessenans 3g



"Il 41 COWPOSI TION Formula for the preparation of 1000
tabl-ets each containing 100-A9-of

N-(3-[(5, 5-di oxido-2,3,3a,4-tetrahydro-IH -pyrrolo[2,1-c][1
, 2, 4] benzot hi adi azi n-7- ylgpxyjfge-i zyl } met hanesul phonani de
(Exanple 2) .............. I 100 2

I'i ydroxypropyl cel | ut ose

represents a hydrogen atom a halogen atomor a |linear or

whereamched (G -C,;)al kyl group, R represents a hydrogen atom
or a linear or branched (C, -C, )aikyl group, R2 represents
a hydrogen atom a hal ogen atom or a hydroxy group, A

R,f 38R S h9deBERAI@h O haigeA htdh Rt 18R ofRbBnfIRiAr S eN) Sk
1h)g}a(cjb;rogen at gm a |inear gr ggr anched (C, -C6())al kyl grglp %r gl

(ed3ugy) cyol oal kyl group, R4 represents a hydrogen atomor a
| i near or ,br,anche C :-0p)al i r .~ 0OF A represents a
Ry FF&nf s sORRRERG b G et B e e el B SRR
R, JFépugbents QrivErdgRe atdmiG Halogewhn€bia hydroepgeegnts 1, 2 or 3,
at 15 represents a hydrogen or hal ogen atom X represents

A areprasRaiR?, CRiRs@remmsoran MR grosbup or a heterocyclic group,

U PEEEERS (CLBREFEEhS £ AR AIAR: CLEDERY) houp o
(C5-Cy)cycloalkyl group,

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 -CHR;- group, forms the

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

Rs represents a hydror;en or halogen atom,

X represents an NR¢R7, S(O),Rs or OR's group or a heterocyclic group, wherein :
Rg represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group, S(O)pRo,
CORy or P(O)ORyOR,
R represents a hydrogen atom or a linear or branched (C;-C¢)alkyl group,
or Rg and R, together with the nitrogen atom carrying them, form a heterocyclic
group,
Rg, Ry and Ryg, which may be the same or different, represent a hydrogen atom; a

linear or branched (C;-Cg)alkyl group optionally substituted by one or more halogen



CORO O F (C 3)(r)RI0OR30, represents a hydrogen atom or
a |linear or branched (C r-CSf'larkyl group, or Rb and 1(,
together with the nitrogen atomcarrying them forma
hetoersp ag rRouf C ¥ R)alley] RsouRginawmblicRitiy alkki mbiergigdineer dthierasced; or
or different, represent a hydrogen atom a |I|inear or
bP%ﬁ%&H’“PC C )al kyl group optionally substituted by one

o] 0 K r j

o CR TR By et or, e, B0 CDMAS | B4 Kl S Brdphed
g(©OuPs)atyd'gsoupepr esents a | inear or branched (G -Cf,)al kyl

grou or .a linear or bran (CL-C5 group n and p,
ﬁwghl%én% ¢ Qg sampPr ﬁs}}?er%erﬁvresqr%&%ée or 2, their

enantl oners and di astereoi soners, and al so addl tion salts

thereof with a pharmaceutically acceptable acid or base.
their- e@@ntﬁmuﬂds and fiestaregbmofiels, aswbr abngadditiapl adalts 1thewdoér wiith a

t t 3- Co d f Di | 1
R o I S A L S ol e B

grouping Rp, - Eis in position b of the phenyl carrying
it. 4- Conpounds of fornula(l) according to any one of
2- cCampeunds of fenul (vaesasding Xoickaimn!, WREER7RpFepSise)ts arkydrogen
oup or a heterocyclic group. 5- Conpounds of forrmula (I)
according to any one of clainms 1, 2, 3 and 4, wherein X is
an 7 group 6- Corrpounds of for rrul a (I) according to any one

ofeiaims | to 5, where is in the nmeta-position of
- t hempRERdSGS fermmYa &) Pﬁf@r@}pé t%zﬂ@r thn iltor claim 2, wherein the

Rl

AN

e ~©\ is in position b of the phenyl carrying it.
X Ci=

4- Compounds of formula (I) according to any one of claims 1, 2 and 3, wherein X is an

NRsR7 or S(O),Rg group or a heterocyclic group.

5- Compounds of formula (I) according to any one of claims 1, 2, 3 and 4, wherein X is

an NR¢<R~ group.

6- Compounds of formula (I) according to any one of claims 1 to 5, wherein

R, - /C— is in the meta-position of the phenoxy ring structure carrying it.

X

7- Compounds of formula (I) according to any one of claims 1 to 5, wherein

Rl
\

i /C— is in the para-position of the phenoxy ring structure carrying it.
X

R

8- Compounds of formula (I) according to any one of claims 1 to 7, wherein A

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



X 7-. Conmpounds of fornula (1pzaccording to any one of clains
| to 5 whereinis in the pain-position of the phenoxy ring
structure ca 8- Conpounds of fornula (1) according to any

one gf clainms | to 7, wherein A represents a nitrogen atom

Tand\ t egridiem Mbidleithe, 268) AGeftkrabtyQHRI - - group, forms the
ingywherein rn represents 1, 2 or 3, preferably 1. 9-
ound of fornula (1) according to claim1l1, whichis
{3-[(5, 5-dioxido-2,3,3a,4- tetrahydro6l. Hp3nrolo[2,1-c] [
i ,2,4] benzot hi adi . azi n-7-yl ) oxy] phnyl . } net hanam ne, and

9-alc&maﬁelu tdf(lﬂ‘)rrﬁlﬂht(ii) adzcerde@ to ERim Qoraademes @3-[FS9raioaidol)),3,3a,4-
according to claim1l

tetraélym {fdprslo2 érfaﬂép%é]bzn@ﬂ:@s@wn “Trddxinherpl) meghanamine, and

rf , 2,4] bei r_Ftliiadiazin-7-ylifxy'Jbenzdl
adhglkéss'éllt %I%g,f am de, and al so addition salts thereof. 11-

Conmpound of formula (1) according to claim1, which is

N{4-[(~, PErir~ -2,3,3a,4- tetrahydro rrolo[ ]
107 éfnzl ﬁvﬂ&@f oo [Sarcarsng tqcmc}xwgwwl B aloRidd 2 32§
tet}dﬂ'y&toli BRSEEid] P'TQ']'fl ?@b@ﬁzotﬁgﬁaﬁh%IWEénQﬂ}%{Haﬁesuﬁﬁf)ﬁ()f

Z Process fbr preparation of conmpounds of fiitrmiia
an(lde), aa«tal@odddlgom@altsltmrﬁ@ﬂ wherein A represents an N 14

group or A represents a nitrogen atom and, together with t8a
adj acent CHR-, group, fortes the ring wherein in represents

111 .Cotapfdund of%}ﬂ{u@&u%e&ﬁ@tngrﬂo thah 1t heid ik V-yseg, ﬁél_oﬁid@rzts B&4-

mat erial a conpound of formula (1 R wherein

tetrabydres By rala[ 2. hedl] H4 lRenzatlipdiazia tg)@ymﬂg@nthamlphgnoup,
K82 %n @588 RaciRbn BuldigaEe O branched (G 3-c:)al koxy

12- Process for the preparation of compounds of formula (I) according to claim 1 wherein

A represents an NRy group or A represents a nitrogen atom and, together with the adjacent

CHR, group, forms the ring - —N wherein m represents 1, 2 or 3,

m

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

1 SO,NH,
™
R’ NH

2 2

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

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

group,

which is :



which is : ij. (a) either reacted with the acid chloride of
formula (I111) in the presencé3ef a base, in a

tetrahydrofuran or acetonitrile nediuma a CH - (C H2)995

( e f :
ka( ither l(é%{ed Wiltlll ltﬁee %ccl)a‘nggﬁﬁgg o?rf?ﬂg?urlr%ﬁallﬂ i \}glggrésgﬁce & er(ﬁﬂ in3
tetﬂahyﬂiolfur@ﬁ)oeamor(ltﬁlé-lnjedmnﬂﬂ - wherein R 1 and 1C are as

defi ned hereinbe s then clised in a
basi ¢ nedi um$ly {%ﬁ &ﬁgoﬁwa for (i (fir')y : 00
wherdia $h m@ﬁ@ﬁﬂeﬁo}foﬁu% @pd m are as defined hereinbefore,

mhlch I's optional [y subjécted to reduction, in an al coholic
or dinethyiformarnide nmedium in the presence of sodium

ydrlde ield e conpound of forrmula (VI) 0 /0
t°¥V‘fte&ﬂEP8WW}V@% éL m are as defined hereinbefore,
whi ch conmpougd of for (V) or (VI) is subjected to the
action of bor 2to yield the conHand of formula
(V11): -34 ’

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

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

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

o_.,0
' \ 7
R, \Si

| ),

. N
R

Im

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

which is optionally subjected to reduction, in an alcoholic or dimethylformamide medium,

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

o_,0
R, vs7
NH
VD),
\ N
R 2
D

wherein R';, R'; and m are as defined hereinbefore,
which compound of formula (V) or (V1) is subjected to the action of boron tribromide

to yield the compound of formula (VII) :



(M1)., wherein R2 is as defined for formula (I) and mis as
defined hereinbefore, (b) ord4evelised : ce of an am di ne of
formula (M11) : R3 wherein R3 is as defined for fornula
(ry, (vitlr), to yield thepcongpound of formula (I1X) : .p. {;
p ~b cY E4 i R wher 8B R';,%¢”; and X3 are as defined

her ei nbef ore, which s e?NKIH) reduced, using a netal hc
hydride, to yieldt Impoustd of fEYHMl a (X) WSo, NH _
NH -ZO, wherein R 1N @ l[t; are as defined
her ei nbefore, (1X), B¢ or al'kylafed by the action of a strong
base in the presence of an )| ati ngagent WA X, -35
wherein R 4 represents a linear or branched (C,-Co)alryl
wigh€it R, angk defined fasenhisia dl) ahahoges dafimsi hedgiabdftven reduced to
yield the conmpound of formula (XI)

(b) or cvclised :
> 1n the presence of an amidine of formula (VIII) :
NH
R4 (VIID),
NH,
wherein Rj is as defined for formula (1),

to yield the compound of formula (IX) :

R, S0,

N

i (IX),
R'/ NH R,

wherein R'), R'» and Rj are as defined hereinbefore,
which is :

¢ cither reduced, using a metallic hydride,

to yield the compound of formula (X) :

R, SO,
¢
NH-
A X),
R'/ NH R,

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

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



wherein RE, R2, R3 and R,~ are as defined herei nhefore, >
i nl he ppi esence of an al dehyde of formula (Xi1) 0 R3 C-
(XIl), Nwherein R3 is as dePined for foax ul a (1), to
yield the compound of fonnula (X) described hereinbefore, in
whiheteirc ®popndent & dneanla Yraddhedr((;XTc)alkylegrgupupd X re@agknts a

en the group R 2 represents a |linear or branched
\(Ngfl?gerﬁﬁtag’f ?’H{A)Sheﬁm{ﬁ'ﬁ& the grmp R; a:e converted into
hyg Ly tH3'e L@ oV iShndiat gy compound of fornula(Xil1) HO
Q?‘u& yﬁf (II)?Hb\%Hergiﬁ R ,a(RB)and R4 are as defined for

formula (1), which Bopound ¢f formula (VI1) or (XII1) is

reacted with a boroni€ )

id cb undgi formula (XIV)
wherein R' represents Y @ an R R aXC- group as
defined for formula (33 D

an:)/L'\ oup

, re (after optional conversion
‘of the group Id"E, hen the ]?{att represents a cyano

group, into an N RER group Rig defined for formula (1)) the
conpound of forrmula (I/aa) or (I/a2), particular cases of

whd€in FONBOVURE SndR ', faes #dedined herBIinbefoRs C +sC?x NH (liay)9 FS

» 1n the presence of an aldehyde of formula (XII) :
0
//
R—C (X1,
H

wherein R; is as defined for formula (),

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

in which compouhd of formula (X) or (XI)

the group R') and, when the group R'; represents a linear or branched (C;-Cg)alkoxy group,
the group R, are converted into hydroxy groups

to yield the compound of formula (XIII) :

HO 50,
e
N7 R,

R; |

R,

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

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

1
@\ X1V),
“ B(OH),



wherein R, R18, R2, R3, RA_apd X are as defined for fornula
(1), RaA\ rg /C X wherein R, Ra, R2, mand X are as
defined for formula (1), which conpounds of fornulae SIJaB)

wherin R ggpyesenty eyt SRR AL a1 Rilet s L50up asgietpedifon dompla(l),
conventional purii:cation technique, are separated, if
desired, into their isoners according to a conventi onal

to SENAN aftdradptiofENEIrVeRi NS teezroG® RV SRS, theflati@Siepeeents Btano
their addition salts with a ghar maceutically acceptable acid

g, s 6n NRE Ppucesdeimod forrprieday std empstind ofeumds (lém) or
) BB ordas A FRREL A R bR 1 1 ol eTee © ®

oup,” chara ‘there is used as

starting matRyial a_conpound of fornula (XV) : _37 wherein

: R ; represents a ar  or branched (C, - C5)al koxy group.

R 2 repr es&is Nydr ogennat om al ogen atomor at I|inear
- ChaN¢™ gr owg

or branched ( Ch 0} xh is subjected to the
action of chl‘droacetone i presence of dilfak hyl f or mani de
to vyield the conpound of g ) : R SO wherein R:
and R; are as defined h pef O e, RXVI), which is
subj ected to a rearrangenent in basic nmediumto yield the
compound of formula (XVII) 4
wherein Ry, Ry,, Ry, R3, Ry and X are as defined for formula (I),
Rl\
Rla
/

C
‘@_0 SQZ
X @[ NH (I/a,),
0
)m

wherein Ry, Rja, Rz, m and X are as defined for formula (1),

which compounds of formulae (I/a;) and (I/a;) : '

are purified, if necessary, according to a conventional purification technique, are separated,
if desired, into their isomers according to a conventional separation technique and are
converted, 1f desired, into their addition salts with a pharmaceutically acceptable acid or

base.

13- Process for the preparation of compounds of formula (I) according to claim 1 wherein
A represents a CRsRs group, characterised in that there is used as starting material a

compound of formula (XV) :

1 ng
NH (XV),

o



(XV 1), HO O wherein R, and-R 2 are as defined
her ei nbefore, which is deacefylated by heating at ref ux in
a benzene nediumin the presence of an excess of ethylene
Wftjf%ﬁéé)l and a catal yti c armunt of p- toI uenesul phonic acid to
yi . SR (Xviii), 0 U
R'\Aﬁgllreg?ﬁpal?gagg;ggw,gh %k&}ln%é/h erei nbefore, which is
R'Stipkeiteth hadrbyeh @ﬂonﬁlashalagcanatam gr A iiebot Brayitieddd(C,b€s)alkoxy
conmpound of formula (XIXR) -38 NI (Xa), 0 wherein R7
8P R 2 are as defined hereinbefore, the nitrogen atom of:
which is optionally, depending on the nature of the soup R3
that is desired, protected by a protecting group and which
wHhich ishebjecil tt@thet daceiah WE bhilovdat brome Bi the peesetrsH ditedgifechanitié to

a_conmpound of forrrula R-,-P, wherein R 3 represents a
qul‘ilﬁ@aﬁonmo%ﬁiaﬁ@ﬁfé‘a a(QﬁV]QZB) al kyI group or a (C3-C
) cycl oal kyl p and P represents a |eaving group, to

tirield, after ep
corrpound of formul
R 1 are as defi ned fnbef or

R'J

sm of the nitrogen atom the
Xl X9a), (XvViperein R" R 2 and

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

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

formula (XVII) :

R, S0,
AN
NH (XVII),
P~
R/
HO O

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

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

compound of formula (XVIII) :

R, SO,
AN
NH (XVIII),
R'/
o O
w_J

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

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

formula (XIXa) :



whi ch conmpound of fornula (Xla) or (XIX a), represented
by formula (XIX) : Nil (XIX), O wherein Rt and R 2 are
as defined hereinbegfore and R3 is as defined for formula
(1), is : - ether i £ Sy oataly eduction to yield
t he conpound of for ei Ny )and R 2 are as
defi ned herei nbefore or Jconvertéd’by the action of a
hydride into an al c$ ot t g hydr oxy group of which is
converted into a hal dgen atdm by the action of an
appropriate reagent to yi el ® the conpound of fornula (XXI)
- R3\, ..., ~.S0 L1, XXI wherein R;, It'2 and R3 are
W‘&%‘“&é? i ﬂ@oRﬁgrreaﬁsﬁegg?doéeéelgh%foﬁ’5 represents a hal ogen
atom or subjected to the action of an orga.rnoragnesium
compound R 4MgBr, wherein; R 4 represents a linear or

the nireke gtqnea! oAy duisyaptignalp, depenging en theenatwred tirdstierp R that is
de];f?édp‘falrgteéte& %y)a p%‘\ecﬁﬁ)g %M@vﬁich%s t}%:\;, after treatment with a strong

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

wherein R'; represents a linear or branched (C;-Ce)alkyl group or a (C;-C7)cycloalkyl

group and P represents a leaving group,

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

R'
1 S(\)2

™ aaxew),
R'J Ry
(0]

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

which compound of formula (XIXa) or (XIX'a), represented by formula (XIX) :
R, SO,
X
NH  (XIX),

; R,
0

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

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

R, SQ,
N\

NH (XX),
RS R3

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



wherein R:, R2, R and II'C.are as defined hereinbefore,
whi ch conpound of formula (XI"Xh) - either is subjected to
catalytic reduction to yield the conmpound of formula

(XXI1) sty "_ Il (XxIl)a RY4 wherein R;, R2, R3 and R 4

d ed : her 0 or, th X

- SR Rr P IR AR e R B S
conRertedlRfoOPNd] 6ded di@aBNhe hioviofhs a%g@pﬁam gegt of formula
(L.XI11)y : 40 wherein RE, R 2, and It’ are as
togreld Fhebommoend pEfosmalad®¥KIR: 5 represents a hal ogen atom in
whi ch conpounds ofRforrruI ae (XX) to (XXI'l1) the coup R ;

and, when the group!R M)esents a linear or br anched
(C1- Co6) al koxy group, BHR' 1 aM?nverted into

hydr oxy groups to yilg onpound of Tormula (XXl V)
NH ( XXI'V), wherelnR R4 aRd It= are as defined for
formula (f), which corrpoun,of formula (XXIV) is reacted

wi th a horonic acid conpountsof fornmula (XIV) It "

KB ID S IR xS G e PRy 454 B o7 fs%5zsaq1a§ge?l stom,

optl onal conversion of the group R'E, when the latter
represents a cyan group, into at, N 6R, group as defined
- ppsubjestedita thi¢ pytiathef @ormemaghea‘anmomo@nd R'4MgBr, wherein R's

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

to yield the compound of formula (XIXb) :

(XIXb),

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

which compound of formula (XIXb)

- either is subjected to catalytic reduction to yield the compound of formula (XXII) :
1 SO,
N :

NH (XXII),

R'/ R,
R',

wherein R', R'2, R .and R'; are as defined hereinbefore,

- or the hydroxy group thereof is converted into a halogen atom by the action of an
appropriate reagent

to yield the compound of formula (XXIII) :



particul ar case of the corrpbﬁ?lds of formula (1) -41 x ¢
Pdfl (I/b), R P.5 4 4 wherein R3, R,. R, R3, R4, R5
and X are as defilkgd for f@nmula (1), which conpound of
formula (Jib) is p ed ﬁ necessar% according to a
conventional purif echni queXXIHd).separated, if
desired, into its_i3apefs Rgl ng to a conventi onal
separation techni &le ang A s\conVerted, if desired, into its
addition salts with a Eﬁohar rchseuti cally acceptable acid or
base. 14- Pharnmaceutical conpositions conprising as active
whieRGl R4I RYIR LariRIParend daffe tibré1fbdfbre 2A0R' ORFre@dntsLd RIOBenl até,
Il in conbination with one or nore inert, non-toxic,
pharmaceutical Iy acceptable excipients or carriers, 15-

o CURSTRERA b FAMRRE (0005 RS IS £ A o v

rep@él;ynt@fa ¢1|nézlrn6r brah@heﬂl(c f-@g‘)alldSﬁy @Sodﬂi?dlhdl arRpt R', ase |cMRRsrted into

nmodul ators. 0 so cl _
hydroxy groups

to yield the compound of formula (XXIV) :
HO
SQ,
NH  (XXIV),

R/

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

which compound of formula (XXIV)

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

R"@ (XIV),
B(OH),

wherein R"| represents a cyano group or an R;R;,XC— group as defined for formula (I),

to yield (after optional conversion of the group R";, when the latter represents a cyano
group, into an NR¢R; group as defined for formula (I)) the compound of formula (I/b), a

particular case of the compounds of formula (I) :



-41 -

R, \
R C
la ¥ / 0 S(\)2
I}IH
o W),

R2 N
R{ R, R,
wherein Rj, Rj,, Ry, R3, Ry, Rs and X are as defined for formula (1),

which compound of formula (I/b) is purified, if necessary, according to a conventional
purification technique, is separated, if desired, into its isomers according to a conventional
separation technique and is converted, if desired, into its addition salts with a

pharméceutically acceptable acid or base.

14- Pharmaceutical compositions comprising as active ingredient a compound according to
any one of claims 1 to 11 in combination with one or more inert, non-toxic,

pharmaceutically acceptable excipients or carriers.

15- Pharmaceutical compositions according to claim 14 comprising as active ingredient a
compound according to any of claims 1 to 11, for use as medicaments as AMPA

modulators.



