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process for their preparation and to pharmaceutical conpositions containing
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glutanatergic neurotransm ssion is closely linked to the devel opnent of

Al zheimer's disease (Neuroscience and Bi obehavioral Reviews, 1992, 16,
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| nnumer al%ruci rore 1nhﬁ¥egfix)gslcglgg%£it %@&rs QF 'E'&rf'r%k{;]a{)ﬁg d:ﬂt?'han%xln? Eheenﬁl%c}?a sms

sub-types Excit & receptorsan unctiona
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receptors, the AMPA ((x-am no-3-hydroxy-5-nethyl-4-isoxazol e-propionic
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phenorfenghsg%sveg%egwsaeﬁ&a' and"EBiHBE AR CIRARiv 1 ¥9@I‘d’16esp?§h a'}*rxﬁrew fshose

phenonen I n nenorisation 15 processes For exanpl e, been
shown t h&¥eutabaology)d 993, 3¥sSbtbds)ed with an increase in the binding of AMPA
to its receptor in the hippocanpus, one of the areas of the brain essenti al
to processes of nenory and cognition. Likew se, nootropic agents such as

ani r acet aaf@ikin, iffhidnertible Bdrky hBREIN rd@Hme eRe derddnstmaedl thE exiStchéteo MBAYypes
receptors of neuronal cells in a positive manner (Journal of

Neur dBhe®f sexgitataryg 2misg, agiflooreqentors. apd (theit h&mctioral adnemctionsnpddeleenlar
havi ng abﬂ%ﬂﬁ%&)ﬂﬁoﬁ%k“ﬁk&rf ﬂ@y@ been descri bed as possessing this sane
action d as |

mechani sm o T’nproving nenory perfornmance (Synapse, 1993,
155, 326-329). Conpound BA 74, in particular, is the nost active of those
new phar macol ogji cal agents. . . .
Among those receptors, the AMPA (a-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 memorisation
15  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 having
facilitating activity on the AMPA current, and the patent application WO 99/42456 describes,

25  inter alia, certain benzothiadiazine compounds as modulators of AMPA receptors.

The benzothiazine and benzothiadiazine compounds to which the present invention relates,

besides being new, surprisingly exhibit pharmacological activity on the AMPA current that is



Finally, the patent specification EP 692 484 descri bes a benzot hi adi azi ne
conpound having facilitating activity on the AMPA current, and the patent
application WO 99/ 42456 describes, 25 inter alia, certain benzothiadi azine
conpounds as nodul ators of AMPA receptofs. The benzothi azi ne and
benzot hi adi azi ne conmpounds to which the present invention relates, besides
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specifically, the present invention relates to conpounds of fornula (1)
Rl wherein : 10 R represents a hydrogen atom a linear or branched
(C -Co)a or, a CB O al k [ ou r sents a hydrogen
atom a Mﬁ %}%ﬁl??g?l thep thlt r‘%ﬁ%‘m r(r%%aﬁes tox%\mﬁ oéﬁfz%nugao%R4 group or an
NR3 group wherein R3 represents a hydrogen atonror a linear or branched
(C, -Co)al kyl group, 15 and R4 represents a hydrogen atom or a hal ogen atom

or A represents a nitrogen atom and, toget h t he adj acent - CHR, -
group, fornms the ring X
€ @E
wherein :

10 R, represents a hydrogen atom, a linear or branched (C;-Cs)alkyl group or a (C;-C;)cyclo-
alkyl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
A represents a CR3R4 group or an NR3 group wherein
R; represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group,
15 and R4 represents a hydrogen atom or a halogen atom,
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
Y represents a (C;-Ce)alkylene chain optionally substituted by one or more identical or

20 different substituents selected from linear or branched (C,-C¢)alkyl groups and halogen

SZ]::
atoms and wherein one of the —-CH,— groups may be replaced by a group wherein

pis1,2,3 or4,
BV

or Y represents a group as defined hereinbefore,



wherein in represents 1, 2 or 3, Y represents a (C2-C6)al kyl ene chain
optionally substituted by one or nore identical or 20 different
substituents selected fromlinear or branched (Cr-C6)al kyl groups and
hal ogen atons and wherein one of the -TH2- groups may be replaced by a
group wherein pis 1,2,30r4, P or Y represents a group | ' as defined

her ei nbeX ok@reseits 4n KRERS S103,RaNORRSCH)RS( ahidRto (dPRenalG( bstutainbylone or
(optionally substituted by one or two identical or different grou
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COR12 or 5 P(O) ORL30R14 group, R6 represefts a hydrogen atomor a |inear
or branched (Cl-C6)al kyl group, or R5 and R6, .t ther. w e njtrogen
atom carr y%ﬁg‘eﬁ‘rﬁ%‘iﬂts ?Bgﬁ’ﬁogerhé &t 8t EPF"({ %Paﬂﬁbegﬁregw‘ﬂﬁ@iﬁw ?ﬁﬁéa T or
br anghed (Cti@»@kK%hhg%RHB’or a C(OR VS5 group, RI represents a hydroxy

group, a linear ranched (G - C6) al koxy group, or an amino 10 group
(opt i onal | Regaprssdntsia kylirbgenortemr atlingar atdmaricbed (GrCdalkylegrevn, | i near or
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branched ( @& -refreadnfy/a 1igkae bPbRAERCANE) ICK)atil gHduplor adC (YR B,
Ry represents a hydroxy group, a linear or branched (C;-Ce)alkoxy group, or an amino
10 group (optionally substituted by one or two identical or different linear or branched
(C1-Ce)alkyl groups),
R7, Rio, Ri1, Ri2, Ri3, Rig and R;s, which may be the same or different, each represent a
hydrogen atom; a linear or branched (C;-Ce)alkyl group optionally substituted by one or
more halogen atoms; an aryl-(C;-C¢)alkyl group in which the alkyl moiety is linear or
15 branched; or an aryl group,

n and t, 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 :

20 o 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 (C;-Cg)alkoxy,
linear or branched (C;-C¢)polyhaloalkyl, linear or branched (C;-C¢)alkoxy-carbonyl, oxo,

25 thioxo, carboxy, linear or branched (C;-Cg)acyl, linear or branched (C;-Ce)polyhaloalkoxy,
hydroxy, cyano, nitro, amino (optionally substituted by one or more linear or branched
(Ci1-Ceg)alkyl groups), aminosulphonyl (optionally substituted by one or more linear or

branched (C;-Cg)alkyl groups) and (C;-C¢)alkylsulphonylamino,



nore hal ogen atons; an aryl-(GC -C6)al kyl group in which the alkyl noiety is
| inear or 15 branched; or an aryl group, n and t, which nay be the sane or
different, each represent 0, 1 or 2, to,their enantionmers and

di ast ereoi soners, and also to addition salts thereof with a
pharmaceutically acceptable acid or base, it being understood that : 20 a
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group containing fromone to four identical or different hetero atons
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am nosul phonyl “(CoptTonal I’y substituted one or nore |inear branched
(G - C6) al kifh-Ghaypshinean cor( b)ianﬂ&)la((klst)pblryhdnylkaxy nigdrexy, an‘yaam,ymh@r canpnmreans

a nonocycljc..aromati.c.group or a bic rou east.. one
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hal ogen, |inear or branched (G optionally substituted by one or

mor elthy dr oybranches £§°)- Cls)aH%grqyps}a ﬂHWME hsnxlcfppt@m)aﬁy l@@b@;‘ﬂtmﬁd h¥ gpe gF more
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group), benzyloxy and phenyl (optionally substituted by one or more identical or different
15 groups selected from halogen, linear or branched (C;-Ce)alkyl, linear or branched

(C1-Ce)polyhaloalkyl, hydroxy and linear or branched (C;-Ce)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,
20  fumaric acid, tartaric acid, maleic’ acid, citric acid, ascorbic acid, 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..
The invention relates more especially to compounds of formula (I) wherein A represents a

—N
nitrogen atom and, together with the adjacent -CHR - group, forms the ring

. : —N
wherein m represents 1, 2 or 3, and more especially the ring d .

25



branched (G -C6)acyl groups), am nocarbonyl (optionally substituted by one
or nore linear 10 or branched (C -C6)al kyl groups), am nosul phonyl
(optionally substituted by one or nore .linear or branched (G -C6)al kyl
groups), nono- or di-((Cr-8)alkyl sul phonyl)amn no, nono- or

di -(trifluoronethyl sul phonyl)am no, PQ(OR3) (ORb) (wherein R and Rb, which
my be pRere&ess gWeﬂtJtﬂleR%rgtoupa&eﬂg i kytreg@ndtord. hydrogen atomor a |inear
or branched Co) al kyl group),. benzyl oxy. and phenyl (optional

substit UYeHe&yahm depfesipby an jupswhistituted OF sybstitaed r@fkyi@peg?l@trp@%témé@t &P om

hal ogen, 04!6%5 nﬁ(y\f?ﬁ@l@ @Qnﬁ,Qubgml@AtEWf  thé 1 47 neoélgil?tf %}fr@&%m Y that are

(G-Co)p roxy and |1 near ranche (G- Co) al koxy) . Ampng
t he pharpmfeemﬂlawdt ﬂyommzﬂmh&blaenahyl@oumere may be nentioned, wi thout
inmplying any limtation, hydrochloric acid, hydrobromc acid, sul phuric
acid, phosphonic acid, acetic acid, trifluoroacetic acid, lactic acid,

PYr uVy C PfefdlenclBik cgw&l RCthe X $HAH BHifg 8k INR Q! SH@O)R, %%@ n?&e fegparidls el d,
tartaric acid, maleic acid, citric acid, ascorbic acid, nethanesul phonic
acid, ceophdHSIOAci wherein Ri: Anefergbbyirepigsentnamliedar prbranghed ¢ € efislabiyé gtoaipes
there may be nentioned, without inplying any Ilimtation, sodium hydroxide,
pot assi um hydr oxi de, triethylanine, tert-butylamne etc.. The invention

rel ates nmore especially to conpounds of formula (1) wherein A represents a
ni trogen_at om and, toqgether wth the adj acent -CHR, - group, forms the ring
25 wher eEYPnrﬁlP@pﬁS@%% Vs the invengipn zelatgsio Wm@u@%cfplawlgf (1) pehich g - 5
Preference is given to the R2 group being a hydrogen atom Y preferably
represents an unsubstituted or substituted al kyl ene chain containing 2 or 3
car bon a¢ OA®- {4M(ESelipride-2rB,3a, 4ty drodd{-pywdlof hb-cHI Ry eenzothiealiazin-7-yl)-

re resentln Y that, are referred.are a fluorine atomor a nethyl group.
P phenyl ethy methdnesulphonamide, yi 9 P

10 o 3-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-yl)oxy]-
phenyl}propanoic acid,

o 3-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)oxy]-
phenyl} propanamide,

o 3-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)oxy]-
15 oxy]phenyl}-N,N-dimethylpropanamide,

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

o N-(2-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1,2,4]benzothiadiazin-7-yl)-
oxy]phenyl}-2-fluoropropyl)-2-propanesulphonamide,

20 e N-(2-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)-
oxy|phenyl}-2-fluoropropyl)methanesulphonamide,



5 Preference is given to the X group being an NRSR6 or C(O)R9 group, nore
especially the group NHSO2R 1 wherein R 1 preferably represents a |inear

or branched (Cl-C6)al kyl group. Even nog e especially, the invention rel ates

to conpounds of formula (I) which are :
N-(2-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-lI Hpyrrolo[2,1-c][1, 2, 4] benzot hi
di azi n- 7¢ YW.y2- {8X5 PaRR0}2, 8 v i trdlydr 5! 2anide., 2, 4@enzothiadiazin-7-yl)-
3-{4-[(5,5- iéx?%%-Z,S,3a,4-tetrahggro-lﬁbggggolé?§}1-E§[1q2,4]beni%%hiadi
zi n-yl ) oxygxylpheeyly piopylopaihenasulpbpeamide,

3-{4-[(5, 5-dioxido-2, 3, 3a,4-tetrahydro-1 Hpyrrolo[ 2,1-c][1, 2, 4] benzot hi adi
zin-7-yl)oxy] - phenyl } propanam de,

3-{4-[ (5 Wﬂi-q#j{@s-aio&icﬁm,?},ﬂﬁ,ﬂhétﬂﬁjﬁf&ﬂﬂﬁwﬁ%‘ld{@)l of) @, L4 BhdotRadibkianzay-hi adi
zin-7-yl)oxy]- 15 oxy] phenyl}-NN-di met hyl propanam de,

N- ( 3- { 4- [ (ByphendXethpD-N.N-dsacthylasinahydr o- | H pyrrol o[ 2, 1-¢] [ 1, 2, 4] benzot hi
di azi n-7-yl)- oxy] phenyl } propyl)nethanesul phonam de,
N-(2-{4-[(5,5-dioxido-2, 3, 3a, 4-tetrahydro-1 H pyrrolo[2,1-c][1, 2, 4] benzot hi
di azig- 7« W 1- phrRdo}2, 2,34 ULer MYARPYH)pyZroR[ 2R 4B SUA PeRATh ¢l €2in-Z0y1)-
N—(2-{4-[(5¥5f3?%iido-2,3,3a,4-té??ghyd(o-lFB%yr?g?o[éPl-c][1,2,4?gg%zothi
di azi n- 7- yixylpheryl} ewsdapyepy)methanesidplignasydd. ) met hanesul phonam de, -6
N-(2-{4-[(5,5-dioxido-2, 3, 3a, 4-tetrahydro-1 Hpyrrolo[2,1-c][1, 2, 4] benzot hi
di azi n-7-yl)- oxy] phenyl} propyl)nmethanesul phonam de,
N-(2-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-lIHpyrrolo[2,1-c][1, 2, 4] benzot hi
di azin-7-yl)- oxy] pheny|} ethyl)-N,N-dinethylamne, 5 ,
N-(1-{ 4-?{%{%@&10&?%—5 21,59 ,t%a,paq‘%ﬂést @éwrﬁﬁr%ﬂW&BP@P?}dﬁ-@]fP‘I’}‘ﬂ? @pehight hi
di azi n- 758k dss isChidaPIRASNA! i tHaY RS AR & RRHIRNEA A R@RPd8nd of formula (IT) :

O \i\s // O
N
HO )\ (II),
A R,
RZ

10  wherein A, R, and R; are as defined for formula (I) and the symbol ----- means that the bond

is single or double,

which is reacted, in the presence of copper(Il) acetate, with a boronic acid compound of

formula (IIT) :
@ an
B(OH),

15 wherein Z represents a linear or branched (C;-Ce)acyl group, a group —~Y—X wherein X and
Y are as defined for formula (I), or a group —Y—X' wherein Y is as defined for formula (I) and

X' represents a cyano or carboxy group,

a

a

a



The invention relates also to a process for the preparation of conpounds of
formula (1), which process is characterised in that there is used as
starting material the conmpound of formua (1) : HO 10 wherein A, R and R2
are as defined for formula (1) and the synbol neans that the bond is
single or double, which is reacted, in the presence of copper(IT) acetate,
w th a beryslds daedtly eroafouadhotibn (Wiemithesyrhbdl)----- Bpeddpits hSdonbér Boml) by a
represents a |linear or branched (C -C6)acyl_ group, roup -Y-X whereip X
and v dnetahbydnde gl by opHoRakee Versign opfhe X @f%wpor-tﬁé 3oy \ghuipe tf coMIPEY
defined(hqgnﬁggqua (I') and X represents a cyano or carboxy group, -7 to
yield, directly or after reduction (when the synbol ----- represents a
doubl e bond) by a netal hydride and/or by optional conversion of the X
group or the acyl group, the compound of fornulka (1) : R 5 which conpound
of formula (1) is purified, if necessary, acgopding to a conventional
purification techni queX_is sepa L e appropriate, into its isoners
according to a conventi g aratif ¢hni g and i.s converted, if
desired, into its addition & rnaceuticaﬁﬁy acceptabl e acid
or base. The conpounds of formtfa (11)/8 f \rfed~per ei nbefore are obtained
by conventional 10 reactions of orgafiic chemistry and nore especially by
means of the process described in 03053979. The invention relates al so
to pharmaceutical conpositions conprising, as active ingredient, a

5 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 a

pharmaceutically acceptable acid or base.

The compounds of formula (II) as defined hereinbefore are obtained by conventional
10  reactions of organic chemistry and more especially by means of the process described in

W003053979.

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
15  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

20  day in one or more administrations.



conpound of forrmula (I) with one or nore appropriate, inert, non-toxic

exci pients. Anong the pharnmaceuti cal corrposi tions according to the

invention there nay be nentioned nore 5 especially those that are

suitable for oral, parenteral (mtravenous or subcutaneous) or nasal

adm ni stration, tabl ets or dragees, sublingual tablets, gelatin capsules,

| 0zengesThes Bra@Aplet that Rlow iH10&AHIS the Ghvbntiem bet, dodet Miedit '@ﬁi sny wayj. ect abl e

preparations, drinkable suspensions etc.. The useful dosage can be varied

according to the nature and severity of the disorder, the admnistration

route anghl Rer@genAtalSll ar0hrddieishd £0UmN SPRALHr hdfirdd heréile B Per

20 day |‘ri: oEe 0 m)reaa dm nlaét zrat(fﬁor?s -8 The Exanpl es eté] }[i'ﬁ:%d ?Co 8

i || ustr akeowiepdratvgypgrocedutest do not linmit it in any way. The startl ng

rrateria used are oducts that are kn or hat ar.e pr.epared i ng

to  knowNhOEKatTFH el BF SEERRIS desqribed it (et e e&fw?ﬁge%%ﬁ‘ﬁg‘ﬁﬁﬁgr BB Phod

in the EXQRAPsRStr¥SHLARLEE idthA qesa(;ﬁﬁ%rgd '}QVIROmTagses eStrdfidt

spect rophotonlgetér‘y@{techm quesq(l nfrare NVR, mags specfslr onetry, ...).
Exanple 1 :

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

t hi adi azi n-7-yl)oxy] phenyl} ethyl)nethanesul phonam de 25 m of CH2Cl 2, 240

pl (2. 96Erunmb)e Df NF(SZI{HLI(SJ&DlaﬁaoM 3ﬂ49&rmyﬂrb-l(ﬂ-p&rﬁ)laa,l4c]'[ﬁl n}ﬂtnda-O-
1Hpyrrolo[2,1-c][1, 2, 4] benzot hi adi azi n-7-0ol 5, 5-di oxi de 5gof 4A

nol ecul ar si eve, @ﬁ@“ﬂgylé%yx]lﬂh%P}hy&tf“etha“esulph"“am'de
4-{2-[ (met hyl sul phonyl ) am no] et hyl }phenyl boronic acid and 270 ng (1.48

nmol ) of Cu(QAc)2 are introduced into a 100 m Erlennmeyer flask. The
suspensi 2hmnil of CELChy 240 wi (@ G6oummbl) ofipyradibe, 38 me i mmol)egf 2,7 3a, Ftdtehpedper

fl ask bej | eft.,op t he ai t.er hoyr s S he reaction
m xture ’ﬁs}% f Iﬂ[%’g'm%%ﬁnzé’gaf‘élfi@ﬂ?m 65n4‘°’&H Clzé’CIgz of ‘Lg mplecliF AR on
is fid t esadim Tlnasfmlhblr) B a- fos[ (R aBuheayl)mnits eiESPhamdbsrbficra8Rl 44 70Sng
purified 15 l%y successi vel y chromat ographing twice on a silica colum,

el uting Gi4hmomeplebru@Agnare 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 filtered. The filtrate is evaporated to dryness and the residue is purified
15 by successively chromatographing twice on a silica column, eluting with CH,Cl,/acetone
(96/4) in the first chromatographic procedure and with CH,Cly/AcOEt (70/30) in the second.
The colourless oil obtained is crystallised by triturating in a mixture of Et,O and a few drops

of isopropanol to yield, after filtration, the title compound in the form of a white powder.

Melting point : 99-102°C

20  Elemental microanalysis :

C H N S
theoretical % 52.16 5.30 9.60 14.66
experimental %  52.57  5.42 9.67 1492



(96/4) in the first chromatographic procedure and with CH2C12/ AcOEt (70/30)
in the second. The colourless oil obtained is crystallised by triturating
ina mxture of Et20 and a few drops of isopropanol to yield, after
filtration, the title conpound in the formof a white powder. Melting point
: 99-102C 20El enental mcroanalysis : CHNS theoretical %2.165.309.6014. 66
exper i neERkanpbd?: 5[5 |G Diokide-23,3aU-tetpiRydeo-2 H-pyrrolo[2,1-c][1,2,4]benzothia-
3-{4-[(5,5-D oxido-2, 3, 3a, 4-tetrahydro- 1H pyrrol o[ 2,1-c] [1, 2, 4] benzot hi a-
di azi n- 7-yl ) oxy] pqlfeﬁlyr'i-ps'r)wanB?qylm,rpﬂa'st"‘ebﬂa : Met hyl

3-{4-[ (5, 5-di oxi do-2, 3-di hydro-I H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi a-

di azi n-7-yl ) oxyl phenyl } propanoate 5 The title conpound is obtained by
reacting 2, 3tep Ay:dviethiy -4 (5o3-djoRidb-23{dihydrod] Haryrwld[Rjladl| 152, # fhenzbtinh-

5,5-di oxide with 4-(3-nethoxy-.3-oxopropyl)phenyl boroni c acid according to
the procedure of %H{%Q?%ﬂ%?ﬁgﬂgﬂqa@g’f%ndi ng the reaction tine to 48
hours. Purification is carried out by chromatography on a silica colum,

eluting with a mxture of CH2Cl2/acetone 95/5. Melting ]%oi nt : 138-140C
10El énenTls titl eompaned ig obtained EyxEsctingd 3-dihydwt 1 4B 9roloR2, belfl,8dibenzo-thiadiazin-

experi ment %9,.965. 9 : . .
3 a1 (o7 el el B St PR Eradpten borriue! speiim i sarasie
7-yl) oxydfohemi¢ pr alhengh extamdink the reaction time to 48 hours. Purification is carried out by

chromatography on a silica column, eluting with a mixture of CH,Cly/acetone 95/5.

Melting point : 138-140°C

10  Elemental microanalysis :

C H N S
theoretical % 59.99 5.03 7.00 8.01
experimental % 5996  5.12 6.90 7.51

Step B : 3-{4-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][ 1,2,4]benzothiadiazin-
7-y)oxy]phenyl} propanoic acid

A suspension of 580 mg (1.45 mmol) of the compound obtained in Step A is stirred at reflux
in 9 ml of IN HCI for 5 hours. The reaction mixture is then diluted with water and the

15  suspension is filtered to yield the title compound in the form of a white solid.

Melting point : 216-222°C

Elemental microanalysis :

C H N S
theoretical % 59.06 470 7.25  8.30
experimental %  59.34  4.87 7.27 8.35



A suspension of 580 ng (1.45 mmol) of the conpound obtained in Step Ais
stirred at reflux in 9 m of INHC for 5 hours. The reaction mxture is
then diluted with water and the 15 SUS@e_nsion is filtered to yield the
title conpound in the formof a white solid. Melting point : 216-222C

El emental mcroanalysis : CHNS theoretical 9%59.064.707.258.30 experinmental
9%09. 344. 877. K&8C33- {415 StBoxfdo-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
3-{4-[(5,5-D oxi do-%,g 3a, 4-t et rahydro- | IYI- pyr r,g)ly(r)r[ 2,[1-0]% 1, 2], 4] -

benzot hi adi azi n- 7-§anieshigisinyy)prvphenieretangicgoidny (1. 63 mol ) of NaBH4
are added to a suspension of 210 mg (0.54 mmol ) of the conpound of the

previous_Step,ip, 6 n, of-ethanql. ter stirring f ho at_anbient 5
t enper at ?J%Sénéj fin§3 Péné%l? iotgnﬁso ﬁtafeo%(ﬁilcegetgoaofuesaer?sﬁ&aﬂp:’zclzé "t])%r(?ﬁ%lr?] 3@?0(5? ! Fed
by the aghpound oIf the WreviGhs Stdpeinge iy of BHhRRs1S iAdRr istirringt forCl Bishryviat AmBRHE! Z;
the organic phase is then washed with saturated aquequs NaC sol ution

dri ecd® ovempeErSme, thaaeastem solutiens cprisdinan insatland aqidifisd by the adeionoliNy t he

1 o 5 S8 1 A RO 9

958. 755. ddntazd q@doue Na€l isolmnba| didOveBMgd04 .ahd 8vdpbriirdirifHleareddue is triturated

> La LS SR ot -2l Sy elr abndr 9okt YA BleGh cdrpbldy 2 41 enzo- th

Melting point : 178-183°C

10  Elemental microanalysis :

C H N S
theoretical % 58.75 5.19 7.21 8.25
experimental %  58.73  5.24 7.11 8.41

Example 3 : 3-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo|2,1-c}[1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl} propanamide

Step A : 3-{4-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-yl)-
oxy]phenyl}propanamide

15 415 mg (1.30 mmol) of TBTU are added to a suspension (500 mg, 1.30 mmol) of the
compound obtained in Step B of Example 2 in 25 ml of CH,Cl,. The suspension is stirred at
ambient temperature for 10 minutes and 293 pl (1.68 mmol) of diisopropylethylamine are
added. The reaction mixture becomes a solution and stirring is continued for 10 minutes. The
solution is then saturated with ammonia gas and stirring is continued for 30 minutes. Thin-

20  layer chromatography (AcOEt) indicates that all the starting material has disappeared. The
reaction mixture is then acidified by adding 1N HCI; the organic phase is decanted off,
washed (water and then saturated NaCl solution), dried (MgSQO,) and evaporated. The residue
is triturated in Et;O and the white solid formed is filtered off to yield the title product.

Melting point : 178-183°C



Step A :

3-{4-[ (5, 5-Di oxi do- 2, 3-di hydro-| H pyrrol o[ 2,1-c][1, 2, 4] benzot hi adi azi n-7-yl
)- oxy] phenyl } propanam de 15 415 ny (@.30 mol ) of TBTU are added to a
suspensi on (500 ng, 1.30 nmol) of the” "Conpound obtained in Step B of
Example 2 in 25 m of CHzClZ. The suspension is stirred at anbient

tenperature sft%B 16. i [ps!b G5i0R4A6-229) 3, Mltetlahy 8B - TADhIroR{ 2, dici[3 PpIBgILbet hyl ani ne
are added. € reaction m xture beconmes a solution and stirring is
continued for 10 nhindiazis-7-yhexylphsnytprapananidpen sat urated with amoni a gas
and stirring is continued for 30 mnutes. Thin 20 | ayer chromatography
(AcCEt) indicates that all the starting naterial has di sappeared. The
reacti ornrHe %iﬁoUé(Blrd': $s iheocadimtefwiel Swp adof ByathpleHE starting fosrgahé comipased i s
decanted off, .  washed (water and then saturated NaC solution), dried
(MySO1) obtpingdigéepabed. The residue is triturated in Et20 and the white
solid forned is filtered off to yield the title product. Melting point
178-183C -11 Step B :

3- {445] ( vBlib prind01D-BIVE, 4-t et rahydro-1 H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzo-

t hi adi az'ln- 7-vy] ) ox npheny_l } propanam de The procedure is in accordance with
Step C cﬁ—%ﬂ%@%@ﬁ’ég regna rting fromthe conpound obtained in Step A 5
Mel tinzpoint : 195-198C El ementalym croanal yg s : CHNS theoreti cal

%%8. 95. 4610. 858. 28 experinmental 9%8.555.4710.408. 24 Exanple 4 :
3-{4-[ (5, 5- Di oftiearstival$53a, 4388t r ah§@lr o198 py % o[ 2, 1-¢] [ 1, 2, 4] benzo-

thi adi azi n-7-y| ) oxyl pheny! JgNsN- df et hypgpopanam de

Example 4 : 3-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c}{1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl}-N, N-dimethylpropanamide

Step A : 3-{4-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-¢][1,2,4]benzothiadiazin-7-
10 yl)oxylphenyl}-N,N-dimethylpropanamide

The procedure is as in Step A of Example 3 but replacing the ammonia gas by 2M
dimethylamine in THF. Purification is carried out by chromatography on a silica column,
eluting with a mixture of CH,C1l,/MeOH 98/2.

Melting point : 77-80°C

15 Step B : 3-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl }-N,N-dimethylpropanamide
The procedure is in accordance with Step C of Example 2, starting from the compound
obtained in Step A. Purification is carried out by chromatography on a silica column, eluting

with a mixture of CH,Cl,/acetone 90/10.

20  Melting point : 189-192°C



Step A :

3-{4-[ (5, 5-Di oxi do- 2, 3-di hydro-| H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi adi azi n- 7-
10 yl ) oxy] phenyl }- N, N-di net hyl pr opanamni ge The procedure is as in Step A of
Exanpl e 3 but replacing the anmoni a ga by 2M di net hyl am ne in THF.
Purification is carried out by chromatography on a silica colum, eIuting
W th a nighin@l RfcrSiikd MeOH 98/ 2. Meltingpoint : 77-80C 15 Step B :
3-{4-[(5,5-Doxido- 2,3, 3a 4- tetragédro | H pyrrolo[2,1-c][1, 2, 4]benzo- t hi
adi azin-7- yI)oxy]phenyI - netthpropaﬁan1de The procedure s in
accordance Wt S af@of BiATP! €686 SHanhi N% £40m the conpound obtai ned
in Step A Puri caflon Is carried out by chromatography on a silica

col umm, el uti Rgperithdritaldsm x61ua4e 063EH2@mZbaceIﬁme 90/10. 20 Melting point
189-192C -12 Elenental microanalysis : CHNS theoretical % 60.70 6.06
10.11 7.72 experinmental % 61.24 6.37 10.16 7.68 Exanple 5 :
N-(3-{4-[(5,5-Di oxido-2, 3, 3a,4-tetrahydro-I Hpyrrolo[2,1-c] [1,2,4]-
benzot h iadi azi n-7-yl)oxy] phenyl} propyl)nmeth anesu | phonam de Step A

L (3-{ 4- [ EXabpliSoxV-(3-{2-[(5, 3 Diekide 23w atrdlhydry14bppirole]2,¢1d [1,224]4] benzo- 5
t hi adi azi n-7-yl ) qx en, r ne 19 I o LiA1H4 are
added, in small M&'@‘h@m 70%‘8@ yBRr?@Hﬁnéfﬁanesr%‘% of the
conmpound obtained in Step A of Exanple 3 in 20 ml of THE and the reaction
mxture is Sty eqi3 qh [(£5 D18xitioR, 313 )R WiraBParBl b folo PR ] B2A QB M Xt Ur e is

cooled in anice
5 thladlazm 7-yl)oxy]phenyl} propyl)amine

192 mg (5.06 mmol) of LiAlH, are added, in small portions, to a suspension (390 mg,
1.01 mmol) of the compound obtained in Step A of Example 3 in 20 ml of THF and the reaction
mixture is stirred at reflux for 1 hour 30 minutes. The reaction mixture is cooled in an ice bath
and is treated by the dropwise addition of aqueous NH4Cl1 solution. The aluminium salts are
10 filtered off and rinsed with THF and then with acetone, and the filtrate is concentrated. The
latter is diluted with CH,Cl, and the amine of the title is extracted with 1N HCI. The acidic
aqueous phase is washed with CH,Cl,, made alkaline with 10 % NaHCOj; solution and
extracted three times with AcOEt. The organic phases are collected, dried over MgSO,4 and
evaporated. The residue is triturated in Et;O and the white solid formed is filtered off to yield
15  the title compound.
Melting point : 126-131°C

Step B : N-(3-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo [2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl} propyl)methanesulphonamide

To a solution, at 0°C, of the compound obtained in Step A (106 mg, 0.28 mmol) in 2 ml of
20 CH,Cly, cooled in an ice bath, there are added 59 pL (0.43 mmol) of triethylamine and then,
dropwise, 74 mg (0.43 mmol) of methanesulphonic acid dissolved in 2 ml of CH,Cl,. The
reaction solution is stirred for 2 hours while being allowed to return to ambient temperature.

The organic phase is washed with 1N HCI and then with saturated aqueous NaCl solution and



and is treated by the dropw se addition of agqueous NHACl sol ution. The
alumniumsalts are 10 filtered off and rinsed with THE and then with
acetone, and the filtrate is concentrated. The latter is diluted with
CH2Cl12 and the amne of the title is e>3 racted with IN HCI. The acidic
aqueous phase is washed with CH2C12, made al kaline with 10 % NaHCG3

sol uti onsAREd ofAiNIgSOE %ﬁé}re@@p&htf(ﬁls th title ARTeund T Surlicd dY hrdRASSAPIY 6n

coll ected, dried over MgSO4 and evaporated. The residue is trlturated in
Et 20 anch siliea sima, detingivito  mugureof CHyGy/aertere95(% yield 15 the title
conpound. Melting point : 126-131 C Stet, B :
N-(3-{4-[(5,5-Dioxi do- 2, 3, 3a,4-tetrahydro-1 Hpyrrolo [2, 1 -c]|

2, 4] beMeingwbinad688bfC 7- y| ) oxy] phenyl } propyl) met hanesul phonani de To a
soI ution, at 0C, of the conmpound obtained in Step A (106 ng, 0.28 nmol) in
2 m of Llemewtpbmicsoanadisissd in an ice bath, there are added 59 L (0.43 nmol)
of triethylam ne and then, dgopwi sg, 74 g (0.43 mmol) of met hanesul phonic
acid dissolved in 2 ml of CH2Cl2. The reaction solution is stirred for 2
hours whil e beihagraazlcbk%ed t53.20et u5.A8t 0 ABbi edd.20enperature. The organic

phase is washed with I dt sa ted aqueous NaCl sol ution
and - 13 is dFFREESIA R R/gSé&aﬂAftggE a%g% atﬁgﬁg the title compound is
purified by chromatography on a silica colum, eluting with a m xture of

CH2C12/ acetone 95/5. Melting point : 65-69C El enental mcroanal s : CHNS
t heoretical %3.205.589.3114. 20 experinental 9%3.245.649.1214.40 5 Exanpl e

N (( F5) -Bxample s @32 RS SPiggidg AA3a drte A UER B p B ] 21 )

benzothiadiazin-7-yl)oxy]phenyl}-2- ﬂuoropropyl)propane-2-sulphonam1de

The title compound is obtained by reacting 2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazin-7-ol 5,5-dioxide with 4-{1-fluoro-2-[(isopropylsulphonyl)amino]-1-methyl-
ethyl} phenylboronic acid according to the procedure of Example 1, although extending the
10  reaction time to 16 hours. Purification is carried out by successively chromatographing twice
on a silica column, eluting with a mixture of CH,Cl,/MeOH 98/2 in the first chromatographic

procedure and with a mixture of cyclohexane/ethyl acetate 70/30 in the second.

Melting point : 90°C

Elemental microanalysis :

C H N S
theoretical % 53.10 5.67 8.44 12.89
experimental %  53.81  5.76 821 12.72



benzot hi adi azi n-7-yl ) oxy] phenyl } - 2-f | uor opr opyl ) pr opane- 2- sul phonam de The

title conpound is obtained by reacting

2,3, 3a,4-tetrahydro-1Hpyrrolo[ 2, 1-c] [ 42_,4]- benzot hi adi azi n- 7- ol

5,5-dioxide with 4-{1-fluoro-2-[(isopropyl sul phonyl)am no]-1-net hyl -

et hyl ) phenyl boronic acid according to the procedure of Exanple 1, although

ext endi NEkdrigle YO N{2GAI[G5-Didiid6-2,315h, Sedtr shy dro1iH-p gl 1L [1BAbefgb-OUt by
y

successi ve chr omat ographing twice on a silica colum, eluting with a
mi xture of CH2O Zhiad@aimdsydoxyinheayhi2-Buoraprepdimethanssulphosagideiur e and
with a mxture of cycl ohexane/ ethyl acetate 70/30 in the second. Melting
point : 90C Elenental mcroanalysis CHNS theoretical 9%3.105.678.4412. 89
exper i ment alStépbA .: §18-[{68-12ibkido723,34,4-téixahydtoel H-pyrrolo[2,1-c][ 1,2,4]benzothia-

N-(2-{4-[(5,5-Di oxj.do-2, 3, 3a, 4-tetrahydro-1 H pyrrol o[ 2,1-c] 11, 2, 4] benzo-
th iadiazin-7-yl) déaz%ﬁ-yiopgy hﬁﬂ)ﬁfetgaf%ﬁ‘?ﬂ u orop ropyl) meth an es u | ph on
amid e Step A :

1-{4-[(5,5-D oxido-2, 3, 3a, 4-tetrahydro-|l Hpyrrolo[2,1-c][1, 2, 4] benzot hi a-
di azisn- 7Fhel )itk ydopipeuyd liet dhaaivedk by Taeting 233 b tgrabydtot 1d1-pitreloibtcHy,2,4]-

reacting 2, 3, 33, 4-tet ydro-1H-pyrrolql,2. 1-c][1, 2..4].- benzat hi adi azj n- 7- ol
5 5° i odeaeniadidin Sl SR g Ml GRro alniogtins; fifheoctTipRa MieirolibE o
Exanpl e ok Exahdptouginhexgreadeniing e résioh itiait fol Iehouss. ROrificutios is Patribd ey on
is carried out by chronmatography on a silica columm e[@t{(tlli@n%[/vmth a

y O . .
m xt ur e GforTMoETRDh el E SiliEa OERDN, §lEliRg With ganixture of GH.Gly/2 2p B :
1- Am no- - S51£H_pdogo- 2, 3, 3a, 4-tetrahydro-1 Hpyrrolo[ 2, 1-c][1, 2, 4] -
benzot hiﬁé i g"5”7§/ g%?y]aghenyl } pr opan- 2- ol

10 Step B : 1-Amino-2-{4-[(5,5-dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]-
benzothiadiazin-7-yl)oxy]phenyl} propan-2-ol

To a solution containing 1.0 g (2.79 mmol) of the compound obtained in Step A, 23 mg
(0.09 mmol) of 18-crown-6 ether and 18.5 mg (0.28 mmol) of KCN in 25 ml of THF there are
added, dropwise, 840 ul (6.26 mmol) of TMSCN. The reaction solution is stirred for 3 hours at

15 ambient temperature and then 424 mg (11.2 mmol) of LiAlH, are added in small portions.
After 1 hour 30 minutes, the excess hydride is hydrolysed by dropwise addition of saturated
aqueous NaCl solution. The reaction mixture is filtered, the solid is rinsed several times with
THF and the filtrate is evaporated to yield a white meringue corresponding to the title
compound.

20  Melting point : 76-78°C

Step C : N-(2-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl }-2-hydroxypropyl)methanesulphonamide

To a solution of the compound obtained in Step B (640 mg, 1.64 mmol) in 25 ml of CH,Cl,,
cooled in an ice bath, there are added 354 pL (2.53 mmol) of triethylamine and then,
25  dropwise, 441 mg (2.53 mmol) of methanesulphonic anhydride dissolved in 10 ml of CH,Cl,.

The reaction solution is stirred for 2 hours while being allowed to return to ambient



To a solution containing 1.0 g (2.79 mol) of the conpound obtained in Step
A 23 nmg (0.09 mol) of 18-crown-6 ether and 18.5 ng (0.28 mml) of KCN in
25 m of THE there are added, dropmﬁs§ 840 1 (6.26 nmol) of TMSCN. The
reaction solution is stirred for 3 hou g'at 15 anbi ent tenperature and then
424 mg (11.2 mmol ) of LiAlH4 are added in small portions. After 1 hour 30
m nut es ,teﬁlg&aﬁ%&elﬁh% diyahid Pitast $s Wiche@ wigeN BJCIding phénsanastdd Naon selutisbnd at ed
aqueous NaC solution. The reaction mxture is filtered, the solid is
rinsed sedaedpveriMeSOniAflter evaporaiin, theaesiflug s puafipd by ghionatagsephyeng gliep o

e S A ARPPASLDR di i RS MediPogonpound. 20 Melting poi nt

N- ( 2- { 4-Mefainp pBindx9@O2%: 3, 3a, 4-tetrahydro-1 Hpyrrol o[ 2, 1-c] [ 1, 2, 4] benzo-

t hi adi azi n-7-yl ) oxy] phenyl ) - 2- hydr oxypr opyl ) met hanesul phonam de To a
solution of the conpound obtained in Step B (640 ng, 1.64 mmol) in 25 m of
CH2CI 2, <cooled in an ice bath, there are added 354 L (2.53 mne]) of

triethylam ne and then, 25 dropwi se, 441 ng (2.53 mmol) of nethanesul phonic
anhydri de diS¢spoDvdH(2- (-6, 5rDioxsidocH3 Bp A-tetrattydra-bHeptyimoto[3.d Halk L. bAlbeszost i r r ed

for 2 hours while bein | .owed .t 0 rn to apbient - 15 tenperature. The
organi ¢ phase is §ﬂ18%n€\;,i'¥lﬁoxlyif’}}§|&?'f}g%§u RRIPPY Fﬁﬁ’gfl%sbdﬂjgg@m@& ution and
is dried over MpSO4. After evaporation, the residue is purified by

chromat ography on a silica colum, eluting wwth a mxture of CH2C12/ MeCH
96/ 4. qQa ﬁ@]lup@,tp af the compgynd gbtgtngg, ipStep C (230 mg, 0.49 mmol) in 15 ml of CH,Cl,,

N (2-{4- - D1 oxJ o , t l.H-1p , 24 17 0-

t hi adi az%o(ﬁ-ﬁeg%%‘ge)?y %ﬁé%yfgfe é}réﬂegl Jrﬁ%k}é%%‘rjlggﬁ I) K%%gﬁ%ﬁ{eog)uﬁlﬁéﬁimrgg%}e?%%

sol ut i orsobftiohhie stioefhdon? hotmtsawheld hemgStlépvdd (28Qurngp Bubientnemipyratune. 1Tkher  of

Gm:é ;02 bfor%ggalshgs I%vgléllee[%legﬁﬁt}ﬂb ztnbde trh%nav{'i% gaqgrgt%’d Ig:{éipsvc\)nluﬁ%h a]ﬁ%%s %%e %'vgrg
MgSO,. After evaporation, the residue is purified by chromatography on a silica column,

eluting with a mixture of CH,Cl,/MeOH 99/1.

Melting point : 84-86°C

Elemental microanalysis :

C H N S
theoretical % 51.16 5.15 8.95 13.66
experimental % 5134  5.48 8.91 14.16

15 Example 8 : V-(2-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl} propyl)methanesulphonamide

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

840 mg (4.30 mmol) of tosylmethylisonitrile are added to a solution of the compound of
20  Step A of Example 7 (700 mg, 1.95 mmol) in 25 ml of 1,2-dimethoxyethane. The reaction
solution is cooled to -25°C, and 6 ml (6 mmol) of 1M /BuOK in THF are added dropwise.

The reaction mixture is stirred for 30 minutes at -25°C and is then allowed to return to



solution is stirred for 2 hours, while being allowed to return to anbient
tenperature. The 10 organic phase is washed with H20 and then wth
saturated NaCl solution and is dried o§§r MySO4. After evaporation, the
residue is purified by chronmatography a silica colum, eluting with a
m xture of CH2C12/ MeOH 99/1. Melting point : 84-86C Elenental

M Cr oanadnfiest tembsrati@overtl Hoat. A/ﬁér al@mgIPB HYD 1iBe B cRHPRI RIS Bktracted with
%1.345. 488.9114. 16 15 Exanple 8 :
N ( 2- { 4- p¢BES-the oxganic th@esarmc@léqqteaihmsbed mrithysaturpigfl NaClegqlution and, drigd-

t hi adi az I\

2-{4- [(S(lh@g%)%x g,éylé%g ﬁ?‘eﬁfgéhydro‘nﬁlﬁ r)paﬁ'&?ga %ﬁgﬁ%iﬁzfﬂ Beﬁ%lg{nﬁi a-

di azi n- 7elyfingwith phaixyirg oDCBEGI)ﬂVIBOHI 9941 834521612!1[:}& WHitStherinphe) corfesponding to the

tosyl rreth lisonitrile are added to a solution of the conpound of 20 Step A
%WPHEPPO‘B ng, 1.95 nmmol) in 25 m of 1,2-dinethoxyethane. The

reactlon solution is cooled to -25C, and 6 m (6 nmmol ) of IMtBuOK in THE

are added dropwi se. The reaction mxture is stirred for 30 mnutes at -25C

and is then allowed to return to -16 anbient tenperature over 1 hour. After

adding IN H h n_Im, X re acted wi.t t he. organic
phases are ?%ci??@;sﬂ)é ! %# é"a‘{ Fﬁtrgﬁg{] yrEQlp gﬁpg:ﬂjbe&??tg

(MySO4) . After evapaiitiyoxylphen wepurified by chromat ogr aphy on a
silica colum, eluting }\?;n)%t K}ﬂh n%n;’?g?}g%é? CH2C12/ MeOH 99/1 to yield a white

mer i ngue correspondl ng to the 5 title conpound. Step B

+(2-{4- 1400 g ts 9% o1 oP LR, MBI YHiBad, bFPMAL Pt §oli!m&l bdmainihp 89704 N1 a-

(1.31 mmol) of the compound of Step A above in 15 ml of THF. After reacting for 3 hours,
10  the excess hydride is hydrolysed by dropwise addition of saturated aqueous NaCl solution.
The reaction mixture is filtered, the solid is rinsed several times with THF and the filtrate is

evaporated to yield a white meringue corresponding to the title compound.

Step C : N-(2-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzo-
thiadiazin-7-yl)oxy]phenyl } propyl)methanesulphonamide

15  To a solution of the compound obtained in Step B (394 mg, 1.06 mmol) in 20 ml of CH,Cl,,
cooled in an ice bath, there are added 441 uL (3.17 mmol) of triethylamine and then,
dropwise, 404 mg (2.32 mmol) of methanesulphonic anhydride dissolved in 5 ml of CH,Cl,.
The reaction solution is stirred for 2 hours while being allowed to return to ambient
temperature. The organic phase is washed with 1N HCI and then saturated NaCl solution and

20  1s dried over MgSO,. After evaporation, the residue is purified by chromatography on a silica
column, eluting with a mixture of CH,Cl,/MeOH 99/1.

Melting point : 83-85°C

FElemental microanalysis :

C H N S
theoretical % 53.2 5.58 9.31 14.2
experimental %  53.53  5.67 9.05 14.26



di azin-7-yl)oxy] phenyl}propyl)am ne 200 ng (5.25 mmol) of LiAIH4, in small
portions, are added to a solution containing 485 ng (1.31 mmol) of the
conmpound of Step A above in 15 m of THE After reacting for 3 hours, 10 the
excess hydride is hydrol ysed by dl‘OpWIé "addition of saturated aqueous Nad
solution. The reaction mxture is filtered, the solid is rinsed several

times wikRarmhple n@-fuhyes,5iDibkiab2,3,3a 4&&@9%%@@9%1@[&9 (V4 jRnEsthisague

correspon |ng 0 the title corrpouncf St ep

N- (2-{4-[ (5, 5- Di odingin- bylﬁoxyéphmy!iﬂw(ynethww@ryﬁr olo[2,1-c][1, 2, 4] benzo-

t hi adi azi n-7-yl)ox y] phenyl } propyl)nethanesul phonam de 15 To a sol ution
of the conpound obtained in Step B (394 ng, 1.06 mmol) in 20 m of CH2C12,
cool ed in arsteEA :bdethyl {4H5S-diveidadoish, 44etrapldrodl H-pynobl ), 1-ef[ 152t4]bérzpt am ne

and then, dropw s 404 of net hanesul phoni ¢ anhydri de
dissolved in 5 n @*ad l)gxyﬂﬁéenrmg’la?lﬁ%tﬁ@n solution is stirred for 2 hours

while being allowed to return to anbient tenperature. The organic phase is
washed with IN HCl and then saturated NaCl solution and 20 is dried over
MySO4. A(flneanitlevapnpcmnd o, ohithiged dyi thaeting 2u34,4-tetrhpgrocldf-pymiolo i bphy.20h- a

| | e t 2
o5 boc i of o el N § 40 mrhay 2o st gy RO IR
exper i megdcatdift® 3o 513658@?:9(11951& E)@am%lz BARRxening the reaction time to 16 hours.
(2-{4-[(5, 5-Di oxido-2,3,3a, 4-tetr droIH—p%lrroIo[Z 1c] [ 1,2, 4] benzot hi a-

di azi n- Ryifjcasey]ipersrgd PuebhGIpHIARATARNYAR fSdicscalimm, eluymenyith a mixture of
{4-1 (5, 5Cﬁ'2@l>§/1\9ébl¥9§/23a 4-tetrahydro-1 Hpyrrolo[2,1-c][1, 2, 4] benzo-

10  Melting point : 140-142°C

Step B : {4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-
7-yl)oxy]phenyl}acetic acid

A suspension of the ester obtained in Step A (538 mg, 1.38 mmol) in 6 ml of NaOH solution

is stirred at 100°C for 3 hours 30 minutes. The reaction solution is acidified with 1IN HCI and
15  the white precipitate is filtered off to yield the title compound.

Melting point : 166-169°C

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

The procedure is as in Step A of Example 3 but replacing the ammonia gas with 2M
20  dimethylamine in THF and 3-{4-[5,5-diox0-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothia-
diazin-7-yl)oxy]phenyl}propanoic acid by the compound obtained in Step B. Purification is
carried out by chromatography on a silica column, eluting with a mixture of CH,Cl,/MeOH

99/1, followed by crystallisation from water.

Melting point : 154°C



t hi adi azi n-7-yl ) oxy] phenyl }acetate 5 The title conpound i s obtained by
reacting 2,3,3a,4-tetrahydro-IHpyrrolo[2,1-c][1,2,4]- benzothi adi azi n-7-ol
5,5-dioxide with 4-(2-nethoxy-2-oxoeth¥h)phenylboronic acid according to
the procedure of Exanple 1, but extendihg the reaction tinme to 16 hours.
Purification is carried out by chromatography on a silica colum, eluting
W th a nEpghvhsl Alcroddddsls2/ MeOH 98/ 2. 10 Melting point : 140-142C Step B :
{4-[(5,5-Dox1do-2, 3, 3a, 4-tetrahydro-1 H pyrrol o[ 2, 1-c] [ 1, 2, 4] benzot hi adi azi
n- 7-yl)oxy] phenyl }acetic acfd A ddspendfon ofSthe ester obtained in Step A
(538 ny, 1.38 1 ). 11,6 m hbfﬁ?sol hon - 4 stirred at 100C for 3
hours 30 m nut {g?sggr%’ﬁ%ﬂéeactsiggﬁ sol'u io%Hit“Z ac7i'9i fied wwth IN HO and 15
the white preekpirinadneulios fiJ9t78r eds.8f f 10.28i el7¥% he title conpound. Melting
point : 166-169C Step C :

2-{4-[(5,5-D oxido-2,3,3a,4-tetrahydro-1 Hpyrrol o[ 2,1-c][1, 2, 4] benzot hi a-

di azi n-7-yl ) oxy] phenyl} -N, N-di net hyl acet am de The procedure is as in Step
A of Exanple 3 but replacing the ammonia gas with 2M 20 di nethylam ne in
THE and 3- { St¢BD5{2H{4 (5, 2 Ddexd e ;I 4-tetplyydrod 16]-pyrtele 2, k¢ 1.2 Pihenzot hi a

di azi n-7-yl ) oxy] phenyl } pr noi.c, aci.d . by .t h onpound obtained in Step B.
Purification is éﬁPﬁF%ﬂ*@&SOEQP@ﬂWbﬁHP%BFﬁﬁh@a%ﬁ“h silica colum, eluting
with a mxture of CH2CI 2/ MeCH 99/1, followed by crystallisation from

water. Melting point : 154C -18 El enental m croanalysis : CHNS
The procedure is as in Step B of Example 8. Purification 1s carriéd out by chromatography on

5 a silica column, eluting with a mixture of CH,Cl,/MeOH/NH,OH 97/3/0.3, followed by

crystallisation from Et,O.

Melting point : 159°C

Elemental microanalysis :

C H N S
theoretical % 6199 6.5 10.84  8.58
experimental % 6225 6.64 1050 8.25

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

10 benzothiadiazin-7-yl)oxy]phenyl}cyclopropyl)methanesulphonamide

Step A : [1-(4-Iodophenyl)cyclopropyl]amine

7.09 ml (24.01 mmol) of Ti(OiPr), are added to a solution of 4-iodobenzonitrile (5.0 g,
21.83 mmol) in 140 ml of anhydrous Et;O and the reaction mixture is cooled to -65°C. To the
resulting solution there are then added, dropwise, 16 ml (48.00 mmol) of a 3M solution of
15 magnesium ethyl bromide in Et;O, and the reaction mixture is returned to ambient
temperature. Stirring is continued for 1 hour at ambient temperature and 5.53 ml
(43.66 mmol) of BF;.0Et, are added. Stirring is continued for 1 hour 15 minutes at ambient

temperature and 65 ml of 1N HCI are added. A two-phase suspension is obtained; 300 ml of
Et;0 and then 200 ml of IN NaOH solution are added. The suspension is filtered and the



t heoretical 9%9.835.7710.477.99 experinental %9.785.8110.287.95 Step D
1 (2-{4-[(5, 5-Dioxi do-2, 3, 3a, 4-tetrahydro-1H pyrrol o[ 2,1-c][1, 2, 4] benzo-

t hi adi azi n- 7- yl ) oxy] phenyl ) ethyl)dinet Byl am ne 5The procedure is as in

Step B of Exanple 8. Purification is ¢drried out by chromat ography on a

silica colum, eluting with a m xture of CH2Cl 2/ MeOH NH4OH 97/ 3/ 0. 3,

f ol | owedgteC fsy sk idotddS BlricO v andt 20e orhlid l;mgseaoaxetcoueaté@cwa&ieerwmat

m croanalys : CHNS theoretical %1.996.510.848.58 experinmental
62. 256. garated DR Ch solptxanpined gver MgSO4 and concentrated by half. The res1dual solution is

N-(1-{4-[(5 , I
benzot hi a i |azbit§e|d r%qg-E< hlq%(?(ly tZ“re] éf‘@ %rg gspb‘fé_ %B{?g r? g [sa éfg%tg%]fallr;ﬁaigég é]kahﬁ@

[ 1-(4- Iodm@b@méht)ﬂy@Ntaolfbwlht]@m ne 7 09 M (24.01 mol) of Ti(GPr)4 are
added to a solution of 4-iodobenzonitrile (5.0 g, 21.83 mml) in 140 m of
anhydrous Et20 and the reaction mxture is cooled to -65C. To the

resul5t| nB[eEz‘?z bignebhese are then added, dropwise, 16 m (48.00 nmml) of a

3M s magnesi um et hyl brom de in Et 20, and the reaction mxture
S returﬁbdzebmlmmomlxszst enper at ure. St| rring i s continued for 1 hour at
anbi ent tenperature and 5. 53 m éS I) §f BF3. OEt 2 are added.
Stirring is continued for our es at” anbi ent tenperature and 65

m of IN HC apgoadee,; A t4/1@72pha§,g95u55)¢n5| QR98S obtai ned; 300 nl of
experimental %  41.79 396 535 4935

Step B : N-[1-(4-lodophenyl)cyclopropyl]methanesulphonamide

To a solution of the compound obtained in Step A (3 g, 11.58 mmol) in 50 m] of CH,Cl, there
are added 2.7 ml (18.05 mmol) of DBU and then, dropwise, a solution of 2.09 g (12 mmol) of

10  methanesulphonic anhydride diluted with 20 m1 of CH,Cl,. The solution is stirred overnight at
ambient temperature and then 20 ml of 1N HC] are added. The organic phase is decanted off,
washed (saturated NaCl solution) and dried (MgSQ,4) and, after evaporation in vacuo, the
residue is chromatographed over silica (CH,Cl,/AcOEt 95/5) to yield the title compound.
Melting point : 101-102°C

15 Step C : N-{1-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]cyclopropyl}-

methanesulphonamide

A mixture of 1.75 g (5.19 mmol) of the compound obtained in Step B, 1.71 g (7.27 mmol) of
bis(pinacolato)diboron, 1.53 g (15.57 mmol) of AcOK and 127 mg (0.156 mmol) of
PdCly(dppf).CH2Cl; in 20 ml of DMSO is stirred for 30 minutes at 85°C under nitrogen. At
20  ambient temperature, there are added 50 ml of water and the aqueous phase is extracted three
times with AcOEt. The organic phases are collected, washed (saturated NaCl solution) and

dried (MgSO4). After evaporation in vacuo, the residue is chromatographed over silica

(CH,Cl/AcOEt 96/4) to yield the title compound.



Et 20 and then 200 m of IN NaOH solution are added. The suspension is
filtered and the -19 filtrate is extracted twice with Et20. The organic
phases are coll ected, washed (water, %turat ed NaCl solution), dried over
MySO4 and concentrated by half. The résidual solution is extracted with IN
HC1 and the expected amine is precipitated as a result of naking al kaline
W t h cong@%ggyﬁgcrbp,%ﬁsol ution. 5 Melting point : 69-72C El enental

m croanal Sy Is . CHNS theoretical %11 723 895 4148. 98 experi nment al

%l1. 793. 965. 3549. 35 St ep B:C

N-[ 1- (4-1odoph me nes ho de To a solution of the
conpound obt ai %ﬁf\é‘%’ﬁx %%y%}] J}Hl 58%% ;@ﬂn 50 mM of CH2Cl2 there are
added 2.7 m (3 rﬁ},‘z}e,gm[glf) 03‘7DBU 2p0d thene dropn se, a solution of 2.09 g
(12 mmol ) of 10 net hanesul phoni ¢ anhydride diluted with 20 m of CH2Cl12.
The solution is stirred overnight at anbient tenperature and then 20 m of
IN HO are added. The organi c phase is decanted off, washed (saturated
NaCl solution) and dried (MgSO4) and, after evaporation in vacuo, the

resi due i s chepDai(egn diiethyulphosyl)antaojcGtidgiday 1 pkdntyl)Barbbic dcil yi el d t he
title conpound. Melting point : 101-102C 15 Step C:
N-(1-[4-(4,4,5,5-Tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phenyl ] cycl opr opyl } -
met hanesyl QREDRIPNAET %1mmgttaq00&nﬂol)7éfghé %oﬂagommbﬂta%dtlhes@@@%m 95
obtained in Step B, nmol ) bi s(pi nacol at 0) di bor on

(15. 57 n(t?ollz)mmbl)mf@llal@mdn azmxtme (Jf)2szBﬁ Oﬁﬁmt;vneoand Pdﬂ:IOE(lM)pql)eowmnlmn 20

i Of Dl\élscgtaltess %ltltll({nr %dstlfrr%rd 1309 2N hr(])HItSe azflr'{ble8 ?%rylf)]grgtlilrem £ Q368 is é tered off and

rinsed with copious amounts of acetone. The filtrate is concentrated by half and the residual

solution is extracted with AcOEt. The organic phase is washed (saturated NaCl solution) and

dried (MgSO0,) to yield, after evaporation in vacuo, the title compound.

Step E : N-(1-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1,2,4]benzothia-
10 diazin-7-yl)oxy]phenyl} cyclopropyl)methanesulphonamide

A suspension composed of 290 mg (1.21 mmol) of 2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c]-
[1,2,4]benzothiadiazin-7-0] 5,5-dioxide, 465 mg (1.82 mmol) of the compound obtained in
Step D, 330 mg (1.82 mmol) of copper(Il) acetate, 294 nul (3.64 mmol) of pyridine and about
3.5 g of 4 A molecular sieve in 35 ml of CH,Cl; is stirred for 5 hours at ambient temperature.
15 The reaction mixture is filtered and rinsed with CH,Cl,/MeOH (1/1). The filtrate is
concentrated and then directly applied to a silica column, eluting with a mixture of
CH,Cly/acetone 96/4. The fractions containing the expected compound are collected and
evaporated and the residue is taken up in a small amount of ethyl ether. After filtering off the

solid, the title compound is collected in the form of a white powder.

20  Melting point : 192-194°C



20 anbi ent tenperature, there are added 50 ml of water and the aqueous
phase is extracted three tines with AcCEt. The organi c phases are
col |l ected, washed (saturated NaC solution) and dried (My504). After
evaporation in vacuo, the residue is Cﬁﬂdnatographed over silica

(CH2C12/ AcCEt 96/4) to yield the title conpound. -20 El enental

m cr oanagpmbmial miedDndiigor etical 9%6. 987. 174. 159. 51 experi nenta
%7.117.7204.199. /0 Stép D :

(4-{1-[ (Met hyl sul phonyl ) ani nG] cycl@pr opy¥} pheryl ) boroni ¢ acid A suspensi on

of 810 ng (2.4 | ft onpound in in Step Cand 1.95 g (9.12
nmmol ) of Nal mgff%c%??tur g%o‘@ 2553%1 o?&%sta:let Eﬁ‘yand 7 n of 1M aqueous

ammoni um 5 acelmlr-endmaligi 0r53i52 stss3ed §og 244hgurs at anbient tenperature.
The solid is filtered off and rinsed with copious anounts of acetone. The

filtrate is concentrated by half and the residual solution is extracted
with AcOEt. The organic phase is washed (saturated NaC solution) and

dried (MgS™4) to yield, after evaporation in vacuo, the title conmpound.
Step E :

N-(1-{4-[(5,5-Di oxido-2, 3, 3a,4-tetrahydro-1 Hpyrrolo[2,1-c][1, 2, 4] benzot hi a
- 10 di azin-7-yl)oxy] phenyl } cycl opropyl ) met hanesul phonam de A suspensi on
conposed of 290 ng (1.21 nmol) of 2,3, 3a, 4-tetrahydro-IH pyrrolo[2, 1-c]-

[1, 2, 4] benzot hi adi azi n-7-0l 5, 5-dioxide, 465 ng (1.82 muol) of the conpound
obtained in Step D, 330 ng (1.82 nmol) of copper(ll) acetate, 294 pl (3.64
nmmol ) of pyridine and about 3.5 g of 4 A nolecular sieve in 35 m of
CH2Cl 2 is stirred for 5 hours at anbient tenperature. 15 The reaction

m xture is filtered and rinsed with CH2C12/ MeOH (1/1). The filtrate is
concentrated and then directly applied to a silica colum, eluting with a

m xture of




CH2Cl 2/ acetone 96/ 4. The fractions containing the expected conpound are
coll ected and evaporated and the residue is taken up in a small anount of
ethyl ether. After filtering off the spJid, the title conpound is
collected in the formof a white powder. 20 Melting point : 192-194C -21

El emental mcroanalysis : CHN S theoretical %53.44 5.16 9.35 14. 27
experinental %53.52 5.53 9.08 14.76 -22 PHARVACOLOG CAL STUDY OF COVPOUNDS
OF THE I NVENTI ON Study of the excitatory currents induced by AMPA in
Xenopus oocytes a - Method : nMRNA's are prepared fromcerebral cortex of
mele Wstar raip OF LOMPOBNDSOR AR\ INVERTRIT ™

met hod. The p0o ogr apr of 1 go-dT
cel l ul ose and injected at a IeveI of 50 ng per oocyte The oocytes are
incubated for 2 to 3 days at 18C to permt expression of the receptors and
are then stored at 8-10C. El ectrophysiological recording is carried out in
a_PI exi o5ARIIADEkcifitordindAet fdedd bYRMPR ih Keripils odyds | 1973, 184,
321- 334) byyﬁﬂe "vol tage-cl anp” nethod using twongg eIé@?rodes with a
third el ectrode placed in the bath serving as reference. All the conpounds
are applied via the incubation nmediumand the electric current is neasured
at the end of the application period. AMPA is used in a concentration of
10M For geaablxho@onpound studi ed, the concentration that doubles (EC2X) or
qui ntupl es (EC5X) the intensity of the current induced by AVPA alone (5 to
50 nA) is determ ned.

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 chromatography
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
medium (J. Exp. Zool., 1973, 184, 321-334) by the "voltage-clamp" method using two

10 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) the intensity
of the current induced by AMPA alone (5 to 50 nA) is determined.

15 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.

By way of example, the compound of Example 1 has an EC2X of 0.1uM.



15 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. By way of exanple, the
conpound of Exanple 1 has an EC2X of 0.T M -23 PHARVACEUTI CAL COVPCSI TI ON
Formula for the preparation of 1000 tablets each containing 100 ng of
N-(2-{4-[(5, 5-di oxi do-2, 3, 3a, 4-tetrahydro-| H pyrrol o[ 2,1-c][1, 2, 4] benzot hi a
di azi n- 7-yl)oxy] phenyl } et hyl ) met hanesul phonam de (Exanple 1)

100 g 5 Hydroxypropyl cel | ul ose

Ty Forimula for the preparation of 1?08 'taib}%'s w&lc%taﬁnn%:lo%@prg r(])(1:]S Of ) f OI’ m“ a ( | ) N

R wher eivi2:{45(535-di@ide s S Bagt-@trayiire g ERp@tdeN, 1ac][ 1,0 @enasthhdapimhed
(G -C6)a|kﬁl roup or. a C3-Cr)cycl oal kyl group, R2 represents a hydrogen
sydRhabistsme ks

atom a haDeydrhenybie! hapasuRiongridsExampleedr-esent s - a - GR3R4: -gr-ou an

NR3 G OURy MY b BYICEIIUIONE. ...ttt 2g
Wheat Starch. ..o e 10g
LaCtOSE. ettt e 100 g
MagNESIUIM SLEATALE. ... o\uuintintitit it ettt ettt et et e e e e e e eaeaeenas 3g



R3 represents a hydrogen atomor a |inear or branched (Cl-C6)al kyl group,
10 and R4 represents a hydrogen atomor a halogen atom or A represents a
nitrogen atom and, together with the adjacent-CHRL- group, forns the ring
wherein mrepresents 1, 2 or 3, Y représents a (C2-C6)al kyl ene chain
optionally substituted by one or nore identical or 15 different
substituents selected fromlinear or branched (Cl-C6)al kyl groups and

hal ogen atons and wherein one of the -CH2- groups may be replaced by a
group wherein pis 1, 2, 3 or 4, or Y represents a group as defined

herei nbefore, -25 X represents an NReompg O "R7, OR8, C(OR9, am dino
(optionally substituted by one or tWwo tdentical or different groups
selected fromlinear or branched (G -C6)al kyl, hydroxy, linear or branched
(C -C6)alkoxy and -0-C RIO or heterocyclic group i O wherein 5 R5
represents a hydr gen atomor a linear or branched (G -C6)al kyl, S(OtR i,
Cor12 of fﬁ“ﬁ‘l‘%&ﬁ R6 represents a hydrogen atomor a |linear or
br anched (C CG) al kyl group, or R5 and R6, together with the nitrogen atom
carrying them forma heterocyclic group, 10 R8 represents a |linear or
branched (G -C6)al kyl group or a C(OR15 gr@Qup,OR9 represents a hydroxy
group, a linear or bragched i~ C6). @ ko grogp, or an am no

/NC
A7 TR,

wherein :

5 R, represents a hydrogen atom, a linear or branched (C;-Ces)alkyl group or a
(C5-Cy)cycloalkyl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
A represents a CR3R,4 group or an NR; group wherein
R; represents a hydrogen atom or a linear or branched (C,;-Cg)alkyl group,
10 and R, represents a hydrogen atom or a halogen atom,
or

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

—N

ring wherein m represents 1, 2 or 3,
m

Y  represents a (C,-Ce)alkylene chain optionally substituted by one or more identical or
15 different substituents selected from linear or branched (C;-Ce)alkyl groups and

halogen atoms and wherein one of the —CH,— groups may be replaced by a group

SY]D
whereinpis 1, 2, 3 or 4,
<7

or Y represents a group as defined hereinbefore,



group (optionally substituted by one or two identical or different |inear
or branched (G -C6)al kyl groups), R7, R o, R11l, R12, R13, Rl14 and R15,

whi ch may be the sanme or different, eagh represent 15 a hydrogen atonm a

| i near or branched (Ci-C6)al kyl group Opti onal 'y substituted by one or
nore hal ogen atons; an aryl-(GC -C6)al kyl group in which the alkyl noiety is

l'inear or ¥ anfdpﬁaéent@an NRSRG,yS(OQJRJzUD)RsIC@Rg am1‘dffﬁoC(bpﬁm)all§)eulbdmﬁlt6(aB§éoﬂds
different, each represent O, 2, their enantioners g
di ast er eoi sonefPstWaigntigal (S’ré’dﬁFrFP‘oﬁog%ﬁ selectqdefrems lingar gr Branghed (Ci-Ce)alkyl,

L i e

according to c a n|tr gem get
with the adjacent -CHR group, forns a ring , their Enanti oners and

di ast er eoi sonewsereand al so addition salts thereof with a phar maceut i cal |y
acceptable acid or base. 25 3. Conpounds of for mul a & ﬂ r di n%
claim1, wherk Fppp@seméarlysiéqﬁ% atorRph A dKeRr utaRched (oSG
di ast er eoi soner g, p R’J‘ SR %ql I;l on salts thereof with a pharnaceuti caI |y
acceptable acid or -Y6 4. Compounds of fornula (1), according to
claim1l, wherR§ mpYeseaqsradsfdmnatonabkayhmaeonblancphedc(ﬁmla}aﬂkyﬂ\grcﬁlpor 3 carbon

SRR R AN e o

formula (1), acegy u?l ng to claim1, wherein X represents a group NRSR6 or 5
C(O RO, their enantioners and diastereoi soners, and also addition salts
t herl@of with RBe resmesenis@dinenicen trgnched Kot Gonlkybgpep o 2 GEQR 15 group,

Ry represents a hydroxy group, a linear or branched (C;-Cg)alkoxy group, or an amino
group (optionally substituted by one or two identical or different linear or
branched (C;-C¢)alkyl groups),

R, Rig, Ri1, Riz, Ri3, Ri4 and R;s, which may be the same or different, each represent

15 a hydrogen atom; 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,

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

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

20 pharmaceutically acceptable acid or base.

2. Compounds of formula (I), according to claim 1, wherein A represents a nitrogen atom

and, together with the adjacent —CHR;~ group, forms a ring —Z‘;\;{ , their enantiomers
m

and diastereoisomers, and also addition salts thereof with a pharmaceutically acceptable

acid or base.

25 3. Compounds of formula (I), according to claim 1, wherein R, represents a hydrogen atom,
their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.



6. Conpound of fornmula (1), according to claim1l, which is
N-(2-{4-[(5, 5-di oxi do- 2, 3, 3a, 4-

tetrahydro-] Hpyrrol o[ 2,1-c][1, 2, 4] benzpt hi adi azi n-7-yl ) oxy] phenyl } et hyl ) me
t hane- sul phonam de, its enantioners and di astereoi sonmers, and al so
addition salts thereof with a 10 pharmaceutically acceptable acid or base.

7. Procegs doipdufiés of Rpannt([Raceirdiag 1P olaiiad, efhefedi Nuleprebdnts ardalkoledlé blaih O
claim1l1, characterised |n that there is used as starting materjal the
conmpound ofCORigIIRE 40y P Icgrbon o, dheds gnaptiomers and disteggodsogiery @nd glsg adgjpion

formila (1)saﬁ£‘ﬂe&-l}{3wﬁb{ 8 et icaﬁ?%@&giﬂ’é?&&‘&ba&? bond is single or

doubl e, which 1s reacte ese copper(ll1) acetate, with a
bor oni c aC|d conpound of fornula (rrr)y : B(OH 2 wherein Z represents a

| i near or anche | gr u - X, wWherein X 20 Y are
nsGer i b Uegrpenised tore Oy acbRaRe ol R X TSl o AGRsoF
formga ( 1)c Xhelf CRARRBIS afld QYRARPedMontds, LAYal8S Qidition 3dits heddo€hvilth a
directly or reduction (when the synmbo ol’ --_ represents a doubl e bond)

by a net alphhly@hcmt@abmm@ptabiﬁ aspd povese- conversion of the X group or the
acyl group, the conpound of fornmula (1) : 5 which conmpound of forrmula (I)
is purified, if necessary, according to a conventional ©purification

t echni que, Gosn;ﬁﬁaabatf&dmla/\(mr&c@ﬂmgqbrdlzaﬁlel whitlois quqaqmssl@m djzag-to a
conventi onal separ ation techni @ue and i s converted, if I nto its

addi tion sastrahydior HI-gyrploks.hncd &?J@smaoyllgee@m7@6)0@yhélﬁaylb?thﬂa§ harg-
Phar maceut igahGOMROStstdndFort QSRR Sia88redSoftfels ¥ A8gh&Hi&ENLalR tﬁ&éﬂ}%ﬂf’a

according to
10 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) :

N

"N
HO 3 (I
§ L

wherein A, R; and R; are as defined for formula (I) and the symbol ----- means that the
15 bond is single or double,
which is reacted, in the presence of copper(ll) acetate, with a boronic acid compound of

formula (III) :

Z (11D,
B(OH),

wherein Z represents a linear or branched (C;-Cg)acyl group, a group —Y-X wherein X
20 and Y are as defined for formula (I) or a group —Y—X' wherein Y is as defined for

formula (I) and X' represents a cyano or carboxy group,



10 any one of clainms 1 to 6 in conbination with one or nore inert,
non-toxic, pharmaceutically acceptable excipients or carriers. 9.
Phar maceuti cal conpositions according 9 claim8 conprising as active
ingredient a conpound according to aﬁ? one of claims 1 to 6, for use as
medi canents as AMPA nodul ators.

to yield, directly or after reduction (when the symbol ----- represents a double bond) by a

metal hydride and/or by optional conversion of the X' group or the acyl group, the

compound of formula (I) :

O O
N\ /
X 0 >sL
\ NH
X, o
A7 TR,
R
5 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 a

pharmaceutically acceptable acid or base.

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

pharmaceutically acceptable excipients or carriers.

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

modulators.



