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New Déixothenartni azideniatigzilennpohidsda pwicess fadheib arrparatign and

pharPh&aEss chmpositiais cognimparthemon and phar maceuti ca
conpositions containing theim-1- The present invention
rel ates to new benzot hi azi ne and benzot hi adi azi ne

conpounds, to _a process for. their preparatiaqn and to
The Pﬁﬁﬁ?tnﬁﬁ@ﬁppprﬁiat??o{)?pw iﬁmhla%ﬁ% andh %ﬁ@éq%ﬁéfiwlm CHEBOHYH o a
proces*a%ﬂhéﬁp Qfaféi%ﬂ ahﬁla;pﬁab;ga%abgl bRbYsi s%nﬁﬁhﬂgﬁme%‘?r y
especi ally glutamate, play a crucral role In e

physi ol ogi cal processes of neuronal plasticity and in
e nmechani sns. .5 under]ying |earning and ne
the e

th ry
It has paWRSEMJOEPISH (et the X gitUaryAIBO RFdSr ey gwam% R htangate, play a

cruciafl@6leCint th HIk14i TR §Jr8d sl LGRS PISBLR ahd if! B8 §hthanisms
i nked to the devel opnent of Al zheiner's ~ di sease

underlyidelc s tigemd enemaely BP shetigviotigadal Redicehaye A&y, shoen that a deficit

: 3-24: . P i.n. Ne bi ol . 1992, .39, 517-545 o

in elofiindiiigid PORoRRIIRTASY 6 REok O, B T FE oL Al Alzheimers

discasdeMRBGbERRE tahe Sibishener] OResldlst yPB®S, 16 af3-24; Progress in
excitatory am no acid receptors and their functiona

Neurobilegyad?9%6 88, §bb4€0ul ar  Neur ophar macol ogy, 1992, 2
15-31). Anobng those receptors, the AVMPA
((x-am no- 3- hydr oxy- 5- net hyl - 4-i soxazol e- pr opi oni c

In add€r] infi@eed1e vodlpPRd/k Sn reccheydafy @dnv@dirhted titeexgste@dk @Ftsub-types
extent in_the phenonena of h¥s[ological neurona

of exsi@farubiaMing aFd, TePES aIan’i?, heir + fBslionsheHbsragiipns  (Molecular

Nhun%ﬂy z%@ﬂggq9g§WPﬁB§ﬁ5ion 15 processes. For exanple, it
as been~“Shown’ That l'earning is associated with an

increase in the binding of AMPAto its receptor in the

hi ppocar npus, one of the areas _of the brain essential o
Amongo thase Jeeeers. dke neMBry (rfinEdgidram->-Toketsgnxazole-propionic
scid) QA B el B AT Sl AW p e bend B koogical
neuroite Uexai@abilice | drsl, | espaciplbgi in weosenwheaemdnd oirvodledofn memorisation

Neur.ochem str 1992, 58, 1199-1204). 20 In the . )
Processp; @Pé?’éﬁl’él?lec% hﬁ%g?@sshﬁwg tﬁa laaralélﬁz%ﬁﬁsa@a@a MB} it Berraceln the
bindir%?ﬁ%ﬁ?%%'i@%@qe@ﬁ)r%’ﬁﬁ%ﬁ;ﬁcﬁ%ﬁﬁ‘é, Sne SAIFR PES BAMeHM iR kessential to

tion and as inproving menory perfornmance (Synapse,
procesk®96f marBory32@-@2sition. GhrpsamboBApitdgents spdr 4si antrh@atam have very

recent]iyhg«3eqlogetscrzi‘llg:etdI Xsem%tiultagr?gs %engWHp/{] %gcrég‘&)(r)s! of Inguarl)na? %Hé T a positive

manner (Journal of Neurochemistry, 1992, 58, 1199-1204).

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,

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
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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 WD 99/ 42456 describes, 25 inter alia,
certain benzothjadi azi ne conpqunds as nodul at ors_ of

markedysaperaRrdpiag AUV ! HGBRIMUASS AESIERET HEICAEE HPKEPES (hibe prior

art. T eg/nprgqﬂgﬁl L9 m%hnfolaglam’rgﬁﬁn{he't%ﬁﬁﬂﬁdt% dﬁ@\Le‘ﬂiSﬁ of disorders of
si des being new, surprisingly exhibit armacol ogi ca

memoaCindvédgpiton thiteard\bMRAcieted vatit ageh aithisyndrdmesraf kealdty or depression,

.. superior to the activity of the ounds of simlar, ..
with FEPEH i B RASEFTERIS HOPRE Wﬂbﬁz%ﬁnﬁwSfﬁa‘c}sear‘ﬂe{%@?a|dwease,
with HhtRMAs e a2 hSschRbpiirBfial WRRLUAE Bquelac BT Q&R tHe@bd8fenerative

di sorders of "nenory and cognition that are associ ated

diseaswed, whthabe sequielah o isniireonie sndvith mhe wetyelar ofthppgersysi on,
wi th progressive neurodegenerative di seases, with
Al zheimer's disease, with Pick's disease, 5 wth

More §HR1AA0Y, ARe PreShiR iBRAntio felht&GBIcERPBARRIA forMuld(Tf he
sequel ae of acute neurodegenerative diseases, wth the
sequel ae of ischaem a and with the sequel ae of
epi | epsy. More specifically, th@ pr gsent i nvention
rel ates to_conmpounds o ormulaNly~ 0 0 X0 NH Y (n
AR Rz rein Spre ydrogen atom a
linear or branched (O C6)a grou r a ((83- C7) cycl o-
al kyl group, R2 sent § drog;gatom a hal ogen
atom or a hydroxy oup, Fepregent Spa CR3R4 group or
an NR3 group wherein R3 gépresents a hydrogen atomor a
i near or branched (G -C%ﬁal kyl group, 15 and R4

wherehiEPresents a hydrogen atom or a hal ogen atom

R, represents a hydrogen atom, a linear or branched (C;-Cs)alkyl group or a (Cs;-Cy)cyclo-
alkyl group,
R; represents a hydrogen atom, a halogen atom or a hydroxy group,
A represents a CR3R4 group or an NRj group wherein
R; represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,
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 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

different substituents selected from linear or branched (C;-Ce)alkyl groups and halogen

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

;@

pis1,2,30r4,

or Y represents a group as defined hereinbefore,
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or A represents a nitrogen atom and, together with the
adj acent-CHRI - group, forns the ring wherein in
represents 1, 2 or 3, m Y-Bepresents a (C2-C6)al kyl ene
chain optionally substitut ed by one or nore identical

or 20 different substituents selected fromlinear or

X reigessAbEINRRs B P 7yp r SUGRoa ABIHEP Septionally sebstfged by one or

twhE R &rlﬁff&fenf ?r%up%ecgé@ﬂeﬁl INRMr Qﬁbﬁaﬁmeéf(éﬁj Cb)ﬁ]lgfl }éydroxy,

group wherein 3or4, or Y represents a

lindef orrveghched 6C n@gﬁkkbEy and3- —XCI—epj—eR%nl & teererdd¥oR6 group wherein:
S(O,R7, ORB, C(OR9, am dino ptionally substituted
by one or two identical or different groups sel ected

RSl feﬁf@s&ﬂt? ‘ﬁq{gdﬁf éef? lafdie B?g HnShr &@I@ﬁéﬁéh (CPEQ)%%Y S(O5t NERXOR,; or

or branche ) al koxy and -
hE(t(BOtBaﬁRmcgr@Ipoup wherein: 11 O R5 represents a

d | b h | kyl
RGH IR 2 TERED P & SR CRbAN By oA PLBy ebent s
or RsAHARQ S Qetﬁér‘wi‘tlpﬂle fi‘ntkd dag@dfor? Eatﬂhﬁ'@ﬁﬁﬁld fdrfd a Kfedt¥dic group,

group, or R5 and ether wwth the nitrogen atom

Rsc@prsﬁcrﬁgaﬁlhemorfomﬂnﬁql (l%ét(éa)@ibyl@w@ Qraou()R 1 ABoup,
SRR 5o R et UBERNE o 45 Qrlitey P R ap mino

ogrob oshedll{ GhbsER)ad k9Xone Irawp, idedticaNorddiffeeent Lidef &Uanched
((?tl onal |y substituted by one or two identical or
d 1

fepelkyl &rPwsdr or branched (o OG)aI kyl groups), R7,
R7br ]Od RTJ]F 5%3%3, R R]aﬁd I514wfﬁ@ﬁi s&tﬁe gp}ﬁfﬁa?erﬂ hgalcﬁ ?%Bzx"esent a

resent rogen at om a
hydroghn arededlifdar o%)zmlckgd (@ F@d)gikplpgmqn aptignatiylzsbdtitwte@ ddy one or
e or
mor)é ha{1 ogen 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,

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 (C;-Cg)alkoxy,
linear or branched (C;-Cg)polyhaloalkyl, linear or branched (C;-Cg)alkoxy-carbonyl, oxo,
thioxo, 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
(C1-Ce)alkyl groups), aminosulphonyl (optionally substituted by one or more linear or
branched (C;-Cg)alkyl groups) and (C;-Cg)alkylsulphonylamino,
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nore hal ogen atons; an aryl-(Cl-C6)al kyl group in which
the alkyl noiety is linear or 15 branched; or an aryl
group, n and t, which may bg-the same or different,
each represent 0, 1 or 2, to their enantioners and
di ast ereoi soners, and al'so to addition salts thereof

+ an gy} prowp nsAAY AEOS0EYCHS lrymaiiecEpempl @bigrdlie eeurbmshich at least one
ei under st.Qo c

of %21 r{gx%g és anonke aﬁlg 9%1tt£§§1 fro%lg grtgnlgféagg o Xtﬁlgﬂ {o%ﬁtﬁ))( SR Ruted by

oneJ b Uflore Clﬂeﬂit&jah iof gilfﬂél@m (gi’@.lpts oseléetsd fr@Nhalogen, Clrnear or branched
different hetero atons selected fromnitrogen,

(Crapgallsyl (ontipnallyprubstitaierybys et 01 Mere Y)Y BOUBY), HB?% of branched
(Cll-léﬁylkb)%glrhn ir oq %Ir%ﬁ%d&f&%%agﬁihidgﬁ]\(ﬁh 15&: fof Blg}lgﬁégﬁ@e 'tg)alkoxy-

ear ranc ear or
carbéstyl,Con | thioxy, lindar Imafralﬂ:rheﬂ)r(@m-@}m(ylthlo carboxy, linear or branched
(Cl- Cﬁ)ﬁolyhaloalk i near gr branch
<Clc%ﬂaqzé) 156 x3F- LEanplAd (C1-60goly Slofﬂll‘FPEkohydé%ﬁfybo%’_\?no=l Pii0q ramino

I mofel h
(op?@igg‘?ﬁ:ﬂlfiﬂhéf%gcﬁﬂ@%}’ y d?g‘%{rl 8{: Bgﬁg{k‘anﬁjlr%6)alk% or linear or
bragdyztli (Cndls)agylsgrosis) tamuladcalnborxyh EGopolonatbyr &elb!;tltmed foy(ome or more linear

o BABIE R ot R B o o

llnctérr @f‘%ﬁ@heﬁ%l @@aﬂwfﬁmﬂﬁpﬁ{b‘ﬁb &ndl- ((C1 )alkylsulphonyl)amlno mono-

Co6) al kyl sul phonyl am’'no, -4- an y? group means a

or dﬁeﬁm@ﬂnyubmetha}solwhomd)agnom&QGOEaa)(lQRby éthzrelg Rowgndi By, wihildhmay be

s ar.omat i cont.ai n
theghpns 35 endRf crh siptgschl A B arkBeT b T TneO B a1 £y
groﬂ?)’ ®chAgsyl Gl pHéﬁle%f)ﬁ@{aﬂlytsu’Qitﬁu@&i b$@he ﬁi gdrd 1dentical or different
hal ogen, l|inear or branched al k (optionally

grognp selected efomy halegeir hﬁ%ﬁfeom}ﬂ@lf«%?d dko )ga}kyl,| iliggagy opybranched

(Cl?déﬁg%ggp %k%%y% eﬁégllrg}gl?g 5 an@gﬁt?gﬁ C6) al koxy-

carbonyl 0Xo0, thloxo Ilnear or branched
kyl t hi o, carboxy, near or br anched

|
AmOn(géhe mrgl@wutwﬁl hESEPBPIe i é]PF‘éEi g be EBYHEPSh 31 BaPk R} ying any
11m1taE¥ﬂjr %vchfb)‘l@rﬁgrd A& BrondBiabe, s&l@%ﬂc%ﬁicﬁ}{osiﬂgﬁk'aﬂﬂt @6ktic acid,

e or nore [I1nhear or branch
tnﬂuolrmaceiaxr acid, ltntlanam@dpﬁ@vwoa)lacmal@m apd) 5u®ml¢1 acil; kginipfic acid,
Og(‘::l a?tlaul'l acﬁb%e{lég ta%{jd chtng naec:lcp rasco {)IC acu{] methanesulphomc 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 J )
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10 or branched (G -C6)al kyl groups), am nosul phonyl

(optionally substituted by one or nore |inear or

branched (Cr-C6)allcyl groups), nono- or

di - ((C1- C6) al kyl sul phonyl )am no, nono- or

di - (trijfluoronethyl sul phonyl)am no, PQ(CORa) (ORb)
Preferengeds g1ven to th ke grdyp Wpnemhidipeweatonne same or

r : i

¥ e SRR GEPEERTP & NAIARTLISHAD Bl RER 2 o 3
carbor{ @pimoON&hkye srelst,i fubkenieity afnthe atikytatee chabentpresdntiof Y that are

different .15 groups sel ected from hal ogen, |inear or
preferprd-are A dyoriee atew) L 3ysthyl §'AMxr  or branched

(C - Co6) pol yhal oal kyl , hydroxy and |inear or branched

(G -Co6)al koxy). Anmong the pharmaceutically acceptabl e
Preferanieds giher ® thayX lproupebeing redYRwR 4 ¢rol¢O)Re1dryum an@mnespecially the

sroup TSN Pt B bR Toegof Baad (C-Coall group

trifluoroacetic acid, lactic acid, pyruvic acid,
mal oni ¢ acid, succinic acid, glutaric acid, 20 fumaric
acid, tartaric acid, maleic acid, citric acid, ascorbic

aci d, nethanesul phoni cid camphoric aci t.c. .

Even Ak esp PR RS AR -t 1 conE BB o fudE Pty
be nmentioned, without inplying any Ilimtation, sodium
hydr oxi de, potassi um hydroxi de, triethyl am ne,

* N-(Z% et S pudipkidaiZab et tetrahyhe- | werrolobh | il & Abenrothéadiazin-7-yl)-

oxy BRI ke PR 4T om anc. ¢ oget her wi1h the

adj acent -CHRI- group, fornms the ring m 25 wherein rn
represents 1, 2 or 3, and nore especially the ring -5-
o 3-{pletediontie-7.3.3gitveirnhydra- he-merofnl 8.4 ] B &l Ay errotiyiadiagyeiyl)oxy]-
}wa%@nk)Y(gre&grably represents an unsubstituted or
PReE B RIOPET &4 1 kyl ene chain containing 2 or 3 carbon
atons. Where present, substituents of the al kyl ene
chain representing Y that are preferred are a fluorine
* 3-{4d Gm-dioxulordB Ag.H-tefrahydro- b mryefobal & el i 4 lyenasthiadazind-Woxy]-

ﬂkﬁggggmg%h% e,an NRSR6 or C(O) R9 group, nore especially

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

* 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,

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,
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group NHSO2R, 1 wherein R, | preferably represents a
linear or branched (C, -C6)al kyl group. Even nore
especially, the invention relates to conpounds of
fornula (I) which are :

5-di oxi do- 2 a, 4-tetrahydro-1H pyrral o

e N- (2;:{%1 {515 Qlozqd@e%% é%:ﬁﬁ%l@ﬁhé(ﬁlf%lff P9’FI)010 St ylidrehipenzo fiadlas 7 yD-

oxygﬂ?§§%ﬁ%ﬁgﬁ@§%§%%ngggg%€ﬁeﬂ tetrahydro-1 H pyrrolo[ 2, 1-c

[1 2, 4]benzoth|ad|a2|n yI)oxy] phenyl } pr opanoi ¢ aci d,

é4@£é§ 5-di oxi do- 2, tetrah dro-|l Hpyrrolo
o NG Saidect pad AT I RFIoL . S Dr iR atiAE T Y-
3a, 4-t et rahydro- IFprrroIo[Z 1l-c
cmyﬁf%n%'ﬁﬁggnZOt g%Va?P%’? yl)oxy]- 15
oxy]phenyl} N, N—dlnethylpropananlde
(3 {4-](5, 5-di oxi do- 2, 3, 3a, 4-tetrahydro-1 H pyrrol of 2
o N-(h-{e{l {515 QloA}dyem,éa,Hrta@afalermlﬁ pyiriplof %91;;:]% Bh%ﬂbbl}tzothladlazm-7 yD)-
than haonam de
Oxyﬁ)@h(eg%{} %1}%??%0@1 %n&gﬂﬁh?%d% tetrahydro-1 H pyrrol of 2,
1-c][1, 2, 4] benzot hi adi azi n-7-yl) -
oxy] phenyl } - 2-f | uor opr opyl ) - 2- pr opanesul phonani de, 20
N—(2 {4-[ (5, 5-di oxi do- 2, 3, 3a, 4-tetrahydro-| H pyrrol of 2,
The i 1nv % uo%&eﬂa@s%ﬁﬁ %:éut)%gén gogllﬂ? ﬁ !!r%tiogfé(yf] cf&g'_ﬁﬁ}ﬂlds} of formula (I), which
procesthg (ﬂla{aé‘febé&]. 15-t1dit cherdle -Llﬁt:(BaS%fB,l‘ﬂﬁg @hteddi il @nhpdupy of a2 (11) :
1-c][1, 2, 4] benzot hi adi azi n-7-yl)- oxy] phenyl }
propyl ) net hanesul phonam de,
N-(2-{4-[(5, 5-dioxido-2, 3(£a 40tetrahydro | H pyrrol of 2,

1-c][1, 2, 4]benzoth|ad|a2|n- yl) oxy] phenyl }

et hyl) - N N-di et hyl aggne

N-(1-{4-[(5,5-di 3a 4 tetr dro-| H pyrrol o] 2,
1-c][1,2, 4] benzot hi adig -71¥A;é ‘phenyl } cycl

opr opyl) Yam dea” Therj nventlon rel.ates

n1ethanesulg
also to a process fof the preparatlon of conpounds of
formula (1), which process is characterised in that

there is used as starting nmaterial the conpound of

wherefnoA[TRll and RIZ ke’ as defined for formula (I) and the symbol ----- means that the bond

is single or double,

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

formula (I1I) :

Z (11D,

B(OH),

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,
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O\j S / IN HI (H, ARR R 10 wherein A, R and
R2 are as defined for forrmula (1) and the synbol --
nmeans that the bond is single or double, which is
reacted, in the presence of copper(ll) acetate, with a

oron aC| ound or nu I [ 11

to yw%e %fy arsa edision W@ﬁp éé% ﬁﬁg@ ZFJ'—he%RFeSSTStSB’r éwé’#ehond) by a
metal ﬁgaﬁlcgeg)gagog Lby?%%ﬁ’al cen@érgeig F)ft}egg %&oup{ﬁﬁhéa%ﬂggﬁpﬁﬁe dl?aglpound
of forrasladBf:i ned for formula (1) and X represents a cyano or

carboxy group, -7- to yield, directly or after

reducti on (when the synbol -- represents a doubl e bond)

by a netal hydride and/ or by qptlogal conver si on of

the X' groyp or the acy group,‘t € conpound of

formula (19N O NNt R RZ 5 which

compound of fYor flef/L\f neqgssary,

according to a
A R,

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
reactions of organic chemistry and more especially by means of the process described in

WO03053979.

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.
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purification technique, is separated, where
appropriate, into its isoners according to a
conventional separation tecBnique and is converted, if
desired into its addition salts with a
arna ically acceptabl e acid or base.. The conpounds
The EB?mPIS? Qllew luagatfa@f: “ﬁ‘é‘*&“ﬁ%\?‘& dodot et ey v a ned by
conventional 10 reactions of organic chem stry and
nore especially by means of the process described in
The siMB0HBRTIOs TFeed are pentucBnthatedratkmewal sothbipare prepared according to
harnaceutl%' conp03|t|ons conpri sing, as active
knowﬁﬂ@?@&ﬁéﬁgm ®Stompound of formula (1) with one or nore
The st@iRﬁ!r@sPBf Bk %omFGﬁ{ds deBQfbel AXine ARGV detBHRNE] bd8rding to the
phar maceuti cal conpositions accordlng to the 1 nvention
usual speeirephetymdinc tashtiquerc@nfroed NMB, megopeetidmettihosk t hat
are suitable for oral, parenteral (intravenous or
subcut aneous) or nasal adm nistration, tablets or
dragees, sublingual tablets, gelatin capsules,
| ozenges, suppositories, creans, ointnents, dernal
Exampd k; r(ﬁr{éd(%&momde@,é{t,ﬂdﬁsahwﬂomerddgﬂeﬂﬂ,Zxﬂlabenzo-

etc S aried.,according to the
naturg"%nagégég$o¥@p€$“?%e qggrgg?uﬂpﬁganng
admnistration route and the age and wei ght of the

patlent and rag%es from1l to 500 ng per 20 d%¥ in one
25 mlgf Ghgf-le, HtthiHE Sormamphred pysdingHes Spne thp? esmohlal % Hpa.rptrahydro-

1H_p}JV14\HPI)1/&_[§’]1I:]L2 162 Eﬁ)t nidﬁ\{lgﬁlltdklgw {?}Utj Sd(‘ﬂ Qx{ata higmd gty An ﬁ'ﬂ)?é/cg}aé sieve,

Ing materia sed are pr &duct s

340 migr(dwd l’IIlIanI) fodi t4- £ Errmﬂnyﬂmt@dnﬂ@mmnd]eﬂgflﬁghenﬁBMw acid and 270 mg
oper.at | cedus es e str s, of the conpounds .
(148 ghgaf phEAPASE R Raeasnier Lt EFishete dislor Hengobssion is
stirred E%oro@sl@séiadmbﬁﬁﬁ‘% ?%ﬁfr@ NRE fErEnﬁﬁ?&nﬂ&ke&lﬁg i §5&%o the air.

masSs spectronmetry, ..
After mhpgns{wlpl(nstes, e oxdction mlgtu%l,smhlmdr\ably dn caddlmqu} 5O ahlog2CH:Cl,

and B OB G oo Bet38 CThpCat ittt s e reSaghs burisied

by su&fé@éﬂfel?fchfﬁtﬁé@%rﬁﬁhmg3{8/1&90& Q. 88caB@hnOtluting with CH,Cly/acetone
3, 3a, 4-t et rahydr o-

(96/4)1lp|_tb§, ﬁfs@ p]@pglapgqthc proggdyvee 2t WithditiekilnAvOBt (70/30) in the second.
The clbsl'oérlcdgs ! o%?alnu% 1% cgys?af]hs%é‘ b@qhﬁlcfﬁltkr%rm 'nei\&?ure 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

Elemental microanalysis :

C H N S
theoretical % 52.16 530 9.60 14.66
experimental %  52.57  5.42 9.67 1492
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15

10 340 ng (1.48 mmol) of

4-{2-[ (et hyl sul phonyl ) am no] et hyl } phenyl boroni ¢ aci d
and 270 ng (1.48 mmol) of CacOAc)2 are introduced into
a 100 mM Erlennmeyer flask. The suspension is stirred
vigorousuésat anbi ent tenperature, the Erlenneyer flask

Examplg %3 18115 opdoxide-Zohéaditetrahydred H-nyrsinl 3, 150 13, fibenzothia-
the rg éf?”ggﬁhﬂEﬁgh@B hhdik &g th an additional 50

m  of pension is filtered. The
filtrate is evaporated to dryness and the residue is

S W L B0 SRR b TS RGBS S bl
the fi gsbinChy 9%’;]%%% képaRbfcedure and with
CH2Cl 2/ AcOEt ?7 30) “i'n the second. The col ourl ess oi

obtained is crystallised by triturating in a m xture of

Ft20 and.a few drops ..of _isqpro ol t i e fter . .. .
The tfl KEPRLTS ORI Rt AR W e oG bbb 2 e iadiazin-
7-ol 5PREEAHe withRl-{BLinethBRy-Bloxepr§P)bRaf1a o 8B AE®ding to the procedure

m croanalysis CHN S theoretical %52.16 5.30 9. 60

of Exampled, alghopeh ickending the Bact® tBne 43 Baurd.4Pw@ificat®n iExamsi eut by

2. .- . . .

chromglograpy gn & siipa,calpgn. Pluging with argeure, O fe - Glpssiore 8931 2, 1-
] [1,2,4] benzothia diazin-7-yl)oxy] phenyl}propanoic
acid Steg A : Methyl

Meltirg goint: (1389487 @xi do- 2, 3- di hydr o- | H-pyrrol o[ 2, 1-¢] [ 1, 2, 4]

Elem 386 aRan, i a2i n- 7- Y1 ) oxy] phenyl } propanoate 5 The
d is obtained by reacting

2, 3-di hydro-1 H pytrol o2, 1-cN[ 1, 2, 8] benzo-t hi adi azin

7- 5, 5-dioxid i th
4-? 2ot %§?g-§%§%roaﬁp)ph%ﬂ9lbo@ghic aci d according

toex};E‘ﬁmQﬁtQE%dur@.Wf Exanpl §.9@; ai;.gh.ough_ extendi ng the
reaction tinme to 48 hours. Purification is carved out

by chromatography on a silica colum, eluting with a
m xture of CH2Cl2/acetone 95/5. Melting point
138-140C 10 El enental m croanal ysis :

Step B : 3-{4-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-
7-yl)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 1IN HCI for 5 hours. The reaction mixture is then diluted with water and the

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 %  59.34 487  7.27 8.35
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CHNS theoretical %59.99 5.03 7.00 8.01
experinmental %59.96 5.12 6.90 7.51 Step B :

3-{4-[ (5, 5-D oxi do- 2, 3-di hyidr-o- | H pyrrol o[ 2, 1- c] [ 1, 2, 4]
benzot hi adi azi n- 7- yI)oxy]phenyI}propanoic acid

suspensi on of g he conpo
i Fett-i(R 5@@5@&“?% §14rtPV@B’d’é¥1H§¥YFfQ§@ 2ilrf] @%rﬂ of 1N

HCl f re.+ds then diluted
with \(/:Jféa e?tﬂfé‘dgaé%z@rﬁ%ﬂ@ﬁéﬂg@k@gﬁ&#é ]fd ltered to yield
the title compound in the formof a white solid.
62 mg\/(ai 63 REMEIYIITINABR L Gre22d0ed (Bl 2 pRpemionTdt 20 ARYE Y&.54 mmé)) kf the
N S theoretlcal % 59.06 4.70 7.25 8.30 .experimental %
compagd of the grevioysy Sggp3m 6 pl ogta‘@ﬁnql; After stirring for 2 hours at ambient

g 4 Py ST o
HCI. B gnbRy B@péﬁl@ﬁlsrﬁm’adte@ﬁmtﬂaﬂﬂﬁllﬁnlﬁ @@ﬁiﬁd phﬁseas then washed with
suspensi gn of 210 of the

saturawﬁeaqb@cw iNAtd SS{“é‘Bn:T%“G‘ qer Mgs&rﬁgﬁ&wapoz@t@ Tlset Iieﬁlfiﬁlfh{;’j” triturated
Al (B0 iliored LEMB S eSitcBmpbRAEL | O
mEtz(fs)%F%?}egﬁMFezsocoo dﬁn lare1 |dce b?%ﬁ 3 Iaecl ?Zﬁ by the
addition of IN HCl. The gumry suspensi on |s extracted
wth C .ok Ne organic phase is then washed with
Md%%gtﬁg%ga ous Nad solution, dried over MySO4 and
Elemda¥ARREBLAMdysisThe residue is triturated in E1. 20 and the
white soli1d forned is filtered off to yield the title
conpound. Melting poinfl : 178-183G 10 El enent al

mcroanal ysis: GHNS19 721 825

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

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-
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 (MgSO.) 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
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theoretical %58.75 5.19 7.21 8.25 experinmental %
58.73 5.24 7.11 8.41 Exanple 3 :

3-{4-[ (5, 5-D oxi do- 2, 3, 3a,_4r1t_et rahydro-1 H pyrrol o[ 2, 1-c
1 [1,2,4] benzo- thi adi azi n-7-yl) oxy] phenyl} p

ropanam de Step

Step B3 6855 Bsaxel@ -2.3Bad-tetyelrsleo-MEmprrode [B[12¢] 1,21 [benad-4]

benzot propanam de 15 415
‘%ﬁ %?;ﬁﬁﬁ%ﬂﬁgﬁgp g@@f}to a suspensi on (500
, 1 30 imol ) of the conpound obtained in Step B of
nple 2 in 25 mM of CH2Cl2. The suspension is stirred
The Pé‘i’ced'érﬁb’lse‘ﬁt aceifgeseatiitheStERrC p6 Fhampes. aiedineofom fhe. @@pound
obtaindi® gteg diisopropylethylamne are added. The reaction
m Xt ur Abecorres a solution and stirring is continued
for 10 mnutes. The solution is then saturated with
ammni d stirring is continued for 30 m nutes.
Meltingopnts 9?3§§?élchronat ography (AcOEt) indicates that all
Elemdn@ nsb3bhdilgs material has di sappeared. The reaction
mxture is then acidified by adding IN HCl; the organic
phase i s decant edT of f, H washi¥d (vvaSer and t hen

sat ur at ed d l.utiaqn), >4) and evapor at ed.
ThAPRELY 1 s5F Pntu?%eddﬁ B SIZo the whi to sal | d
f e pBdnbmal 9ol t esgsls of § 470 yigedod thegtitle product.
Melting point : 178-183C -11- Step B :

3-{4-[(5,5-D oxido-2, 3,3a,4-tetrahydro-1 Hpyrrol o[ 2, 1-c
101, 2, 4] benzo thiadi azi n-7-yl)oxy] phenyl } propanam de
The procedure is in accordance with Step C of Exanple

Ble 45§ L[ (55-Dicxil 6-283, 3APAHY dre A 10[B123 bewzo-
xaml\/t:ItlﬁJ{ B[gsfsnt l: 195g198c lL“Eblmeglmgnt al p%qgr(gana?[?/gﬁ} ? : CH

jadpi oy oxyl pleenylis VA6 dirpetyslipgopgamide

Step A : 3-{4-[(5,5-Dioxido-2,3-dihydro-1H-pyrrolo[2,1-c][1,2,4]benzothiadiazin-7-
ylhoxyl]phenyl}-N,N-dimethylpropanamide

The procedure is as i 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,Cl,/MeOH 98/2.

Melting point : 77-80°C

Step B : 3-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-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.

Melting point : 189-192°C
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experinmental % 58.55 5.47 10.40 8.24 Exanple 4 :
3-{4-[(5, 5-Di oxi do-2, 3, 3a, 4-tetrahydro-I Hpyrrol o[ 2, 1-c

] [1,2,4]benzo- -12-
t hi adi azin-7-yl)oxy] phenyl }-N, N-di met hyl prop anam de
Step :

Eleme’%lfafﬁ.lliﬂwwédym oxi do- 2 3-di hydro-1 Hpyrrol o[ 2, 1-c] [ 1, 2, 4]
benzot hi adi azi n- N S
yl ) oxy] phenyl } - NN- di ms{{hyl propanani de The procedure is
asﬂienr&ceb/ﬁ of 6(EXRNP6O63 HOtllrepl.azi ng the anmoni a gas

2M_di et hyl am ne in THE. Puri f| cation is carried

o@f‘Péb”fI"‘%,’ﬁ?loﬁat Rirébhyoeh a 1916 ca’-8%1 um, el ut | ng with
a mxture of CH2C12/ MeOH 98/2. Melting point : 77-80C
15 Step B :
3-{4-[ (5, 5- Di oxi do- 2 3, 3a, 4- tetrahydro IH-pyrro]o[2 1-c

Exambly S 1 A PASTs Ge AV DR S -8Y g 2 3o anc e

wi th @ﬁeﬂf;a&%mﬁxvﬂm 1Py ogﬂ?néﬂhgﬂés‘uﬂﬁw‘ﬁ%ﬁ@é‘”d

obtained In Step A carried out

chr omat ogr aphy on a SI lica columm, eluting wth a

St AU(3- {d[(TFTGhbRilads, bayé-t@Rh¥aro- TP phiebio] Nty o2 benzo-
189-192C -12- _El e m croanalysis : CHNS

t heor etfl}a@g]zmygg O%p%elﬁ’é}pi?i’ymn 2 experinental %
61.24 6.37 10.16 7.68 Exanple 5 :

192 IA%L ffOff ihu%()ﬁ]éf E’ejﬁ%dﬁ gc(gglllnﬁ x{}gﬁ p@nyi; f?l '5*9{1}’;%58&9[@90 mg,

1.01 nuicdpyfl thevedrpaand ebﬂainpﬁl 1m$ta;mActEf ESlampleB in 20 ml of THF and the reactlon

mixtur%?i% gtﬁ%cﬁqst Bg{ﬁl?‘op qwour 3(? rmnutes tflel(g ;e%gy cfjnr rcl)nxltlll_rl-e coo ed 1&1 ah’ice bath

and 1stt]fEa€éq"t%Zﬂh@ 'd?ol%ln)s@é&ilﬁ&? BY 5&&69@)@@4@%&%16‘1}9 FhBGIdminfifh salts are
of Li AIH4 are added, in snal portions, to a

ﬁltereé @msmmﬁqd (890THY, 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 % NaHCO; solution and
extracted three times with AcOEt. The organic phases are collected, dried over MgSO, and
evaporated. The residue is triturated in Et,O and the white solid formed is filtered off to yield
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
CH,Cl,, 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
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1.01 mml) of the conpound obtained in Step A of
Exanple 3 in 20 mM of THE and the reaction mxture is
stirred at reflux for 1 haur3 30 nminutes. The reaction
m xture is cooled in an ice bath and is treated by the
dropw se addition of aqueous NHAC1l sol ution. The
is drieg|aysi MedfsAftesevaperation, fthe tide eempiund anpunfiadducchmatoFtaphy on
n e e fil t eis
o siticf B Buthd B RESh NG, pPCRCRRAGAINE | ° Gocio and
the amne of the title is extracted with IN HCl. The
aci di c _agueous phase is washed with CHzCl z, nade
Melting noanti:he Q% £h 10 % NaHCOB sol ution and extracted three
OEt. The organi c phases are coll ected,
Elemd couhd) SO4 and evaporated. The residue is
triturated in Et2Z0 andHthe wNite s@lid fornmed is

filtered off to yield_ 15 the t|tIe corrpound Mel ting
p0|t horeticg /0131(;5%;% .58 9.31

N- 5- do 3, 38.14-t euraghydro-| H pyrrol o
[Ze?cée’i’]%t[ﬂ[t&gy4] kEJ%eB(r)]ZZ(% ?}%ﬁadl gzli%n ?t4 @) oxy] phenyl }
propyl ) met hanesul phonani de To a solution, at 0C, of the
conmpound obtained in Step A (106 ng, 0.28 mmol) in 2 m
of 20 CH2CI 2i cooled in an ice bath, there are added

I
Exam?% M&Z@ ZI'{W- (03 Sof)lotxﬁieote% g%ﬂ;?ﬂegﬁggpgo 'l?le@’rrolgf 39 4A
2 m b¢n2@ﬂv_i@Ihzzm?'hel)ox)dahcny(bmébiowpmpyl)prmaneﬁaﬂnlpluma?mde
hours while being allowed to return to anbi ent
tenperature. The organic phase is washed with I N HC

The tARdcéhipsund ish ob@indd abye deREHE VS 3£\la&tra&@ht@t1%yﬂem>[i$ -c][1,2,4]-
is dried over MpSO4. After evaporat| on, the ti

benzothrdsyifird-al s5, MFQH‘?E‘eé}“@y‘*dﬁrfbwm 8d£1m9p>éwlp1@n§1i)mnma] 1-methyl-
f 9
et YR ALIE" SR AR o HRIAL 1T ARG e e

reactidrhime éd il 6 abu¥o Eﬁif?cﬁtllin %caﬁ)méillonjltéby%ccﬁmpéiylchﬁﬂﬁad) gr¥phing twice
3.24 5.64 9.12 4
on a silica column, eluting wit 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 8.21 12.72
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5 Exanple 6 :

N-((2S)-2-{4-[(5, 5-Di oxido-2, 3, 3a,4-tetrahydro-I H pyrro
o[ 2, 1-c] [1,2,4]- -14 -

benzot hi adi azi n-7-yl ) oxy] phenyl } - 2- quoropropyI)propane
-2-sul phonam de The title conpound is obtained

_zta_mnleactNﬂ};{e[@;%lede@r%}wﬁ%mh*d;swlﬁbpb{rzloiLéjq][11 Qzlﬂlprnzo-
b
a-{ 1 HoREARS i Bnems RS G R o iehapesplphonamide
et hyl ) phenyl boronic acid according to the procedure of
Exanpl e 1, although extending the 10 reacti time to.
STo> Aodr K- BarPPRER b dRafLcEaATce FauTrol 24 wddesbbgwohis
h I I | uti
uth e AR e B S0/ 2 i n the first
chromat ographic procedure and with a m xture of .
The 6 GRmPouRas BIbRERTE) T Erbanaly e dor Hpigmolol 1241

benzotﬁlthﬁparzﬁlt—*] 68k, 5%ieddd Qifer @—Zce@ylélienj_y'?oog&uc gXRekidBREab 196 procedure
. 5.76 8.21 12.72 -14- anple 7 :

of ExaNap(lQl {atlthp(léh BxtBiding the-12a@ioBdinge toeltr tewysd Porifibktippris obro out by
benzo th

chromglapbof p g8 P gy v it e b ORRs ety

Meltm%tg{@mr/.\lso 152°C
-{4-[(5, 5-Di oxi do- 2, 3, 3a, 4-tetrahydro-|I H pyrrol o[ 2, 1-c
111, 2, 4] benzot hi a- di azi n-7-yl)oxy] phenyl} ethanone 5

The title conmpound is obtained by reacting

St At eté?fﬁg{ %dlqgncgy %ﬁg)% %Qyt%}]c[ HrZsyHoto[2,1-c][1,2,4)-

4- aCeHﬁhﬂhﬁﬁﬁh@@Dppp§«ﬂ§h§vg%ﬁgﬁﬁymg to the procedure
of Exanple 1, aIthough extending the reaction tine to

16 hours. Purlflcatlon is carried out by

To a E?OITIE ?({Lﬁi é&g# ﬂ‘%g)lcq% gZC lé’lt]]ﬁé?lg% gﬁiﬂ%@k%& g%tamteh I]nastep A, 23 mg

(0.09 rﬁﬁ@i)ﬁﬁ@-c‘l&w&ﬁ&m@ ahd 18.5 mg (O 28 mmol) of KCN in 25 ml of THF there are
g 5, 5-di oxi do- 3a, 4-tetrahydro-

added,| Q;PQW@Q 314{)1112 0 mmol) of TMSCN The reaction solution 1s stlrred or 3 hours at

mbleﬁe@ﬁ%‘%@@h@& ke M &gﬂl@@ﬁ&%b}&f O3, 2tOhdded 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.

Melting point : 76-78°C

Step C : N-(2-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1 H-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,
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
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To a solution containing 1.0 g (2.79 rnnmol) of the
conpound obtained in Step A, 23 ng (0.09 mol ) of
18-crown-6 ether and 18.5 mg (0.28 mmol ) of KCN in 25
m of THE there are added, dropw se, 840 | (6.26 nmol)
of TMBON. The reaction solution is stirred for 3 hours

tempegpturesThgprigamie phesege vashadevih éNtIﬁ@hmnizthem@atm@dz\I aﬁ%@pyutlon and
f a £
s cricflovkt 1650, PA R 088G hy MBS B BT a bl stea
columaddutingwith b nsiatune af €H,CladiediscMaC sol uti on. The
reaction mxture is filtered, the solid is rinsed
Meltingoints 901923es with THE and the filtrate is evapor at ed
to yield a white neringue corresponding to the title
conmpound. 20 Melting point : 76-78C Step C:
N-(2-{4-[(5, 5-D oxi do- 2, 3, 3a, 4-t et rahydr o- IFprIroIo[Z

s B b Pt Gl BB b AP A 2sor i 2 Sfbesro-

= ol AT e 1 oy B

added 354 L (2.53 nmol) of triethylam ne and then, 25
441

oo B SRR BTSN i

cooleR d# ic®BathSthefel 4ré 8EHSIOHropwIRUIS3 Whi(h.69 RghHY oﬁblA‘S’Pe &hE Qeaction
return to anbient 15- t enper at ure. The organi ¢ phase is

solutiqgp hetdreg fon 2 heursg whiledbeing mllewed te refdrmNeCkmbighty teimperadurd. The
A due
orgamsﬂ)rh:a%e% %C{V%%g& VJV&%%AO anétt en %ﬁﬁl%gté?z‘tt?dolg[h@tc%qel‘ﬁtgﬁsé%q'] J&AI}?& over

Rfoma ography on a
MgSOgMotAlgfteg egapgraﬁo@ dfe £kid0d 24 MaKe® B4 AchrdviRAtb graghypeh i silica column,
t
elutingwith a{fﬁle’(fSOECBP%W\@%QIi 93/13a, 4- t et r ahydr o- | H pyrrol of 2,
1-c][1, 2, 4] benzo- thiadiazin-7-yl)oxy]phenyl }
- 2-fl uor opropyl ) net hanesul phonam de To a sol uti on of
MeltinghyeigoBp366@ obtained in Step C (230 ng, 0.49 mmol ) in

zl 15 m. of Cl2, <cooled in an ice bath, there are
Meme 1o se, 133 gL (0.99 mmol) of DAST. The
reaction solutign is gtirreg for @ hours, while being

allowed to return to anbi ent tenperature. The
theoretical % 51.16 5.15 895 13.66

experimental % 5134  5.48 8.91 14.16

Example 8 : 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

Step A : 2-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-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
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
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10 organi c phase is washed with H20 and then with
saturated NaC solution and is dried over MSO. After
evaporation, the residue i-gepurified by chromatography
on a silica colum, eluting with a m xture of
. CH2C12/ MeCH 99/1. Melting point : 84-86C El enental
ambiep tenPeIIRTy 87 1chomr N &er ada@cgrléi H&3) thegegtiarsmix s igexmcted with

AcOEé ?’thg %rga%(cp Sﬁésre[? Nt lcol%c%é'd‘, asRed Sifh: s?al‘ur&éd ]i@ aéi%o@ft?dﬁp!ir?d dried

(MgSOk) ( 2fter ey Apbraioh) thei rémdﬁe 3 ;ﬁﬁlﬁbdtlgt C}&hmdfo(grdphly myxrar ahoe[ 2olumn,
2,4] benzo- th i i azi. n-7-yl)oxy] ph en yl}
elutm&,wgigﬁ I)’lﬁ(@fl‘ﬁ ogﬁlHéglza\/IpQHrP%h todylﬁ{d whig gﬁnp\gue correspondlng to the
t1tlec<ﬁﬂo‘h ((5, 5- D oxi do- 2, 3, 3a, 4-tetrahydro-1 H pyi Tol o[ 2, 1-C
5 4] benzot hi a- d|a2|n 7-yl)oxy] phenyl } prop

anenltrlle 840 ng (4.30 mmol ) of tosylnethylisonitrile

are added to a solution of the compound of 20 Step A

of Exanple 7 (700 ng, 1.95 nmol) in 25 m of

T_ﬁd gﬁm{hf[@(y @1&688 2 3Tihe4-lfe%%§dre N7.§ %‘:(MB[?P $,2UP¥neGkhia-

Mt Bu are added
dr opwi &ezin- 7Ty1h3xvhdn@ny1®wowb}amme is stirred for 30
mnutes at -25C and is then allowed to return to -16-
anbi ent tenperature over 1 hour. After adding IN HC,

200 mig!18.25 8a@bI) Of LA ML, Ulesthall tibAs bRbadted o a A6IRESR cérﬂﬁmng 485 mg
organi c phases are coll ected, washed with saturated

(1.31 m@l) afghe chmpounddofierd atjavg S04 mlft BHF e fpioreaetingrfor 3 hours,

e c 0
e b8 JEAROENEL 0B 16 DD 8L BB oD B g ion
The rembtehﬂm@gwei ik éiltm&ﬁi thguwelid ds riessdaadkiraigtithes Witk THF hid the filtrate is
oun St ep
evapora(ezl to yiql¢ S@Itanmnaee eorgespending tortha e rgupeundyrr ol of 2, 1
-c][1, 2, 4] benzot hi a- di azi n-7-yl ) oxy] phenyl }
propyl )am ne 200 ng (5.25 mmol ) of Li AlH4i in small
portions, are added to a solution containing 485 ny

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

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 pl. (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
is dried over MgSQs. 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

Elemental microanalysis :

C H N S
theoretical % 53.2 5.58 9.31 14.2
experimental %  53.53  5.67 9.05 14.26
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(1.32 mol ) of the conpound of Step A above in 15 m of

THE. After reacting for 3 hours, 10 the excess hydride

i s hydrolysed by dropw se -addi ti on of saturated aqueous

NaCl solution. The reaction m'xture is filtered, the

SO|IdI rinsed several tinmes wt and the filtrate
<(Gafio

Kapdioxisdogd, %»ﬁaa“ateuﬁhy%mn%%mgtféoB&Flébadmﬂﬂﬁgthla-
toth {
N?( 2- aE ‘} ?g&%}gﬁ&gﬁi}%@lﬁgg@ahytlet r ahydr o-1 H pyr rol of 2,

1-c][1, 2 4] benzo- thiadi azi n-7-yl)oxy] phenyl

S AT AT S5 el APl °R;,g%°,p)c 1% gpenzo-

m  of @ikGan-7- y@)@Q&Eﬁeﬂﬂ}&%@tatece bath, there are added
441 L (3.17 mol triethyl am ne and then, dropw se,

404 mg (2.32 rnnDI) of met hanesul phonic anhydride

the e Bping, B Subined i r st i 2 DD A Sy tbleth el 2,41
benzotHiddi&AM-7-d eNpSIdRd e, Wikle ar%a e&oiamsc&oe&y}og&%ﬂmmﬁl@ acid
IN HCIl and then saturated Na solution and"20 is dried

accorgipgrio Nhsouocefpreep! Byaippleat.i A, emﬁeimgemedm@cm@ piorei foi &gl hours.
por 5 SUBSELERD Y Ao St B Sl ol A B Rore o

CHQCEH‘&BGHt%Vz mcroanalysis : CHNS theoretical % 53.2
9.31 14, 2 experl mental % 53.53 5.67 9.05 14. 26
Meitmgmn_eﬂé%ﬁ
(2-{4-[(5,5-Di OXI do- 2, 3, 3a, 4-tetrahydro- 1H pyrrol of 2, 1-
c][1, 2, 4] beuzot hia di azin-7-yl)oxy] phenyl} ethyl)
di met hyl am ne Step A : Methyl

AR R e R R AR T
title ¢§,p;g5gﬂ5geﬂ a@@ﬁ@édﬂ@d by reactl ng
2,3,3a,4-tetrahydro-1 Hpyrrolo[ 2,1-¢c][1, 2, 4] -

benzot hi adi azi n- 7 oI 5,5-dioxide with

A susﬁ"én(slzohrcr)?tt&oé( N ] )é]tgpo R%Eyg rt%l%,r ?% l) in 6 ml of NaOH solution

1s stirred at 100°C for 3 hours 30 minutes. The reaction solution is acidified with 1N HCI and
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-1 H-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
dimethylamine i THF and 3-{4-[5,5-dioxo-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



10

15

according to the procedure of Exanple 1, but extending
the reaction tine to 16 hours. Purification is carried
out by chromatography on aigi-lica colum, eluting with
a mxture of CH2CI 2/ MeOH 98/2. 10 Melting point
140-142C Step B :

Elemepigl piaomuabysési do- 2, 3, 3a, 4- t et r ahydr o- | H- pyr r ol o[2 1-¢c][
1, 2, 4] benzot hi adi-azi n-7-yl )pxy] phenyl }acetic acid A
suspensi on of the ester obtained in Step A (538 ny,

1. Boramiok) %6 n N3 of 5MACH1Sa/Ut iDPO is stirred at 100C

for 3 hours 30 ute Th act solution is
aGRETPIAE Rt h §§}1d %5@% %%lte precipitate is
filtered off to yield the title conmpound. Melting point
: 166-169C Step C:

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

Sk R haing Pabufian B8 Rl B PE TR L oo

of Exaiiplitazsh- b%om%hg? d}%ﬁja%nammlﬁe gas with 2M 20

di met hyl am ne i'n
3-{4-[5, 5-di oxo- 2, 3-di hydro-I Hpyrrol o[ 2, 1- c][l 2, 4] ben

a- di.a 0 n ropanoi.c t he
e pgisE R b OAa! PGB B BRTRRR FLatrihore RirbilGggaphy on
a silicUdoli¥n,CBILAAR A aphkt@e of GHECQM@(O]JM4OE|9W3/@9 Wblldwed by
a mxture of CH2Cl12/ MeOH 99/1, followed by

crystaflisgteangliom &Q-on from water. Melting point : 154C 18-
El enental microanalysis CHN S theoretical % 59.83
5.77 10.47 7.99 experinental %59.78 5.81 10.28 7.95

Meltirlteint0159°C
(2- {4 [(5 5- Di oxi do- 2, 3, 3a, 4-tetrahydro-| Hpyrrol of 2, 1-

Eleme, o- thiadi azi n- 7- yl ) oxy] phenyl)
et hyI )d| met hyl ampne g N S

theoretical % 61.99 65 10.84  8.58
experimental %  62.25 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]-

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

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

7.09 ml (24.01 mmol) of Ti(OiPr)s are added to a solution of 4-iodobenzonitrile (5.0 g,
21.83 mmol) in 140 ml of anhydrous Et,0O 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
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 BF5.0Et; 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
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The procedure is as in Step B of Exanple 8.
Purification is carried out by chromatography on 5 a
silica colum, eluting wthoa m xture of
CH2Cl 2/ MeOH/ NHAOH 97/ 3/ 0. 3, fol | owed by
crystallisation fromEt20 Melting point : 159C
Oltrate)ip pafecied hviceowrhl §iePs TheHprrpse phigagsr aej ediectpglo wagled (water,

satura%ﬂi}{?gé é§1%18§n)5 Qrieé é@&ﬁ\/{@@d} ﬁld géitl%?edadyandélﬂ' 9hg5 pesﬁi‘uglﬁsolutlon is

extrached( i 4N[ (8] andDihexax@ect@d amim, 4 pteeipiateddisar tekklpyf makol 2lkaline

c - 10
with %éﬁ@%ﬁﬁﬁwﬁﬂdmwm ) oxy] phenyl } cycl opr opyl ) met hanesul p
honam de Step A : [1-(4-1odophenyl)cycl opropyl]am ne
7.09 M (24.01 mol) of Ti(GPr)4 are added to a
MeltireQhaitti:@8-7°C4- | odobenzonitrile (5.0 g, 21.83 mml) in

148 m of anhydrous Et20 and the reaction mxture is
Llem I . To the resulting solution there are
t hen added, dropwi se, A6 m f48.00gmmol) of a 3M

sol ution of 15 magnesi um et hyl br om' de in Et20, and the
r eakdorgricahbxt ur€l.i% r ét88r neﬁi4tlo asitent t enperature.

Stirri.n con ed t,.anbi ent tenperature
aerfP%r."%% ﬂf/ Jé% 8) o? I‘q‘% %152 are added.
Stirring is contl nued for 1 hour 15 m nutes at anbi ent

tenperature and 65 nl of IN HO are added. A two-phase
suspensi on is obtained; 300 mM of Et20 and then 200 m

p S AL BB RS RHRETL T S v 1

Et 20. The organi c phases are coll ect ed vvashed (wat er,

saturated NaCl solutjon), dried over
To a sphyien ff F@tcealpsyn%alptﬁmedrﬁbswé& Guall 1<§§F@FPBH1 ﬁ%ml of CH,Cl, there

v s 5 9SO oL, USSR 250,52 o
methanesmd;ﬂnnmamhyﬁrkf&(aﬂuﬁﬂl Wmﬂn 20ml of QE];CI; NEhgmilution:is B@rePernight at
ambient temperature and then 20 ml of 1N HCI are added. The organic phase is decanted off,
washed (saturated NaCl solution) and dried (MgSO4) and, after evaporation in vacuo, the
residue is chromatographed over silica (CH,Cly/AcOEt 95/5) to yield the title compound.

Melting point : 101-102°C

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 127mg (0.156 mmol) of
PdCly(dppf).CH,Cl; in 20 ml of DMSO is stirred for 30 minutes at 85°C under nitrogen. At
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 (MgSO,). After evaporation in vacuo, the residue is chromatographed over silica

(CH,Cl/AcOEt 96/4) to yield the title compound.
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El emental mcroanalysis : CHN S theoretical %41.72
3.89 5.41 48.98 experinental % 41.79 3.96 5.35 49.35
Step B : -20 -
N-[1-(4-1odophenyl)cycl opropyl ] met hanesul phonani de To a
solution of the conpound obtained in Step A (3 g, 11.58
Elementedmicroan®lgsigd  of CH202 there are added 2.7 ni (18.05
nnnl) of DBU and A hen, Eﬁrop e, acgsolution of 2.09 ¢
(12 nnnol) of 1 nethanesulphonlc anhydride diluted
W tthec2€tidal 260f CHRGB 2. 77Me sol1gti onsis stirred overni ght
at ambi ent tenperature and then 20 m of IN HC are
adﬁﬁ@”"?ﬁéldigaﬁYélphag@ i s4d8canP€dll of f, washed
(saturated NaCl solution) and dried (NgSO4) and, after
evaporation in vacuo, the residue is chromatographed
over silica (CH2C12/ AcOEt 95/5) to yield the title
ou d It|n point ; 101-102C 15 Step :

-4 %k@ %vlﬁwmﬂl @Pmpd;&a’s@ry&bawn@ aﬁlé pheny
I]cyclopropyl} nethanesulphonan1de A mxture of 1.75 ¢
(5.19 mol ) of the conpound obtained in Step B, 1.71 ¢

A sugpéndh widl) oz (2% fpneiad] the codippond robtalnedd3ing S{epEC Hnd 1.95 g

ol CK and 127 0.156 mmol ) _of )
912 Bt Al SEaeatt 438 M ST ERa 2 Wit 1M gapesps gpmonium
acetatBlsHMti6R 1@5‘(11&35{:10& ndefourd b KE8IBAt ‘e@%npgﬁuﬁ@bi“ &Ndolid is filtered off and

erature, there are added 50 m of water and the

nnseda‘qgg @qglow@@eum% obsgetanst e filirade is edngerayddt by i Omd thptresidual
solutlon an:ir:é;% ?E g’ﬁ%sA(g?]?te (lf lﬂggiap&%dphag?af’sh\?%gécgg%ﬁ%%%cgﬁl &lﬁ s%lution) and

dried @agsx@) tb ield, agbdiapbatieh roneloghaphecomysndsi | i ca
(CH2C12/ AcCEt 96/4) to yield the title conmpound. -20-

El enental microanalysis CHN S theoretical % 56.98
7.17 4.15 9.51

Step E : N-(1-{4-[(5,5-Dioxido-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][1,2,4]benzothia-
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-o0l 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 pl (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.
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.

Melting point : 192-194°C



experinmental %57.11 7.20 4.19 9.70 Step D
(4-{1-[ (Met hyl sul phonyl ) am no] cycl opr opyl } phenyl ) bor on
c acid A suspension of 810721 (2.40 nmol) of the
conpound obtained in Step Cand 1.95 g (9.12 nmol) of
Nal &4 in a mxture of 25 ml of acetone and 7 ml of 1M
Elemepiglmgereanglidhi um 5 acetate solution is stirred for 24
hour s at anbientctenpehaturqv The golid is filtered off
and rinsed with copious anounts of acetone. The
fi kAdoadirzal % coniSe4dt r abad by9onal f 14a2d t he resi dual
solution is extracted with AcOFt. The organic phase is
WEEREH 8% r at BeP NacP230l ubP8n) 1448 dried (MySO4) to
yield, after evaporation in vacuo, the title conpound.
Step E :
N-(I-{4-[(5, 5-D oxi do- 2, 3, 3a, 4-tetrahydro-| H pyrrol o[ 2,
1-c][1, 2, 4] benzot hi a- 10 di azi n-7-yl)oxy] phenyl }
cycl opropyl ) met hanesul phonani de A suspensi on conposed
of 290 ng (1.21 nmol) of
2,3,3a,4-tetrahydro-1 Hpyrrol o[ 2, 1-c] -
[1, 2, 4] benzot hi adi azi n-7-0l 5, 5-di oxide, 465 ng (1.82
nmol ) of the conmpound obtained in Step D, 330 ng (1.82
nmol ) of copper(11l) acetate, 294 | (3.64 mol) of
pyridi ne and about 3.5 g of 4 A nolecular sieve in 35
m of CH2Cl2 is stirred for 5 hours at anbi ent
tenperature. 15 The reaction mxture is filtered and
rinsed with CH2CI 2/ MeCH (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 anmount of ethyl ether. After filtering off
the solid, the title conpound is collected in the form
of a white powder. 20 Melting point : 192-194C -21 -
El emental mcroanalysis : CHNS theoretical %53.44
5.16 9.35 14.27 experinental % 53.52 5.53 9.08 14.76
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-22- PHARMACOLOG CAL STUDY OF COVPOUNDS OF THE

I NVENTI ON St udy of the excitatory currents induced by

AMPA in Xenopus oocytes a-22Method: nRNA's are

prepared fromcerebral cortex of male Wstar rats by

the guanidirium 5 thiocyanate/ phenol/chl oroform

nmet hod. The poly (A+) niRNA's are isol ated by

chromat ography on oligo-dT cellulose and injected at a

| evel of 50 ng per oocyte. The oocytes are incubated

f QHARMACQLOGIS AdL S TEDV @F GRONMPO IEVDS O35 THE INVENEION

receptors and are then stored at 8-10C

El ect rophysi ol ogical recording is carried out in a

Pl exi gl ass(r) chanber at 20-24C in OR2 nedium (J. Exp.

Zool ., 1973, 184, 321-334) by the "voltage-cl anp”
Study,ef the chléatngv cuymwents Gndsl ced thyoSMPA ini Xénapus boeytee! ect rode

placed in the bath serving as reference. Al the

conmpounds are applied via the incubation nedium and the

electric current is neasured at the end of the

application period. AMPA is used in a concentration of
a—-Metigd): For each conpound studied, the concentration

t hat doubles (EC2X) or quintuples (ECSX) the intensity

of the current induced by AMPA alone (5 to 50 nA) is
mRNABt eremprepared 1 5otn cHebtil t Cortex THE BAIPWHIAS raf §Ghe guanldlmum

i nve potentiate the excitatory effects of’ AMPA
thiocygna} P’E}eno BT Fiodelficaw! sa(q“d)ﬂﬂémsa@tlﬁww bvshwma;ography

on olifd-8% rc'eHul%éboﬁlﬁ' 19]%0&3@ at DVelds ﬁq‘g}}%x 88;%« Olehe ésﬁanr%%fk@ied for

way of exanple, e conpoun

2t03 dﬁyson 18YMo peRidit eﬂbtéRMhQElﬂTé fehtpt&MROBE Tﬂ@\h&&f g gpetor
preparation of 1000 tablets each containing 100 ngy
Electra]physmloglcal recording is carried out in a Plexiglass® chamber at 20-24°C in OR2

medlulhli((jz F%p [ﬁg 12 1@72;("_1?_% d§2133§53 ﬁy tﬁt n'ar]Ya%re%lalrrllzp7 PrP(/al[.hro%l 1(1)sng two
electratiey) \ymlxy}}phmwu}oae PYdcdrit thaﬁs&wkﬂh%%%ﬁ%négx anpl e 1)

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 10pM. 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.

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 0.1puM.
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-24- CLAIMS 1. Conpounds of formula (I) O /O X~ OMNH
I / (1) AR R2 wherein : 5 Rl represents a hydrogen
atom a linear or branched (G -C6)al kyl group or a
(C3-C7)cycl oal kyl group, R2 represents a hydrogen atom
Forméla Héd thg BrepataB6n 6f 1ONBIER Y cIIERRning A06 RRFgsents a
CR3R4 group or an NR3 group wherein R3 represents a
N—(2-fﬁzaﬁég%ﬁx@@@sa,%ﬁséléetraihm rer 1 ibmyhelatis hetl 1 2E]b@Gp iliddydzin-

e L e A T

mwherein mrepresents 1, 2 or 3, Y represents a
°”wat%ﬁygﬁya%kyrene~cha+n~optLonab+y~substkbutedubynoneuonnnlog
Lacto§®r. € identical or 15 different substituents selected .,

fromTinear or branched (¢ ~CByalkyl grolps and " g

Magnesium SIEATALE. . ... .....iein it 3g
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hal ogen atons and wherein one of the -CH2- groups nay
be replaced by a group 1p wherein p is 1, 2, 3 or 4,
or Y represents a group as-2defined herei nbefore, - 25
X represents an NR5R6, S(O"R7, ORB, C(OR9, arnidino
(optionally substituted by one or two identical or
di fferent groups selected fromlinear or branched
(G -Co6)al kyl, hydroxy, linear or branched
(C, -C6)al koxy and -O--C--R10 ) or heterocyclic group u
O wherein 5 R5 represent@AMYydrogen atomor a |inear
or branched (G -C6)alkyl, S(O1R I, COR12 or
P(O) ORL30Ri 4 group, R6 represents a hydrogen atom or a
i near or branched (G -C6)al kyl group, or R5 and R6,

1. C&ﬂ&ﬁ&h@Bfﬂhﬁﬁmkbe nitrogen atomcarrying them forma
heterocyclic group, 10 R8 represents a |inear or
branched (GCi-C6)al kyl group or a C(O Rn5 group, RO
represents a hydroxy group, ne or branched
(G -C6) al koxy group, or an an1ﬁg\ gﬁ%up (optionally
substi t ut ek by one 2 ntiedh _or different |inear

or branchea‘ ) ) s) , Rio, RlL 1, R12,
R13, R14 and i the s ne or @ﬁfferent

each represent a~yg near or
branched (G - C6) al kyl p optional |l y Substituted by
one or nore hal ogen ato an aryl-(C -C6)al kyl group
|n Whi ch the al kyl nnlety is linear or branched; or an

é??P group, n and t, which nmay be the sanme or
different, each represent 0, 1 or 2,
R; represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a
(C5-Cq)cycloalkyl group,
R, represents a hydrogen atom, a halogen atom or a hydroxy group,
A represents a CR3R4 group or an NRj group wherein
R; represents a hydrogen atom or a linear or branched (C;-C¢)alkyl group,
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
—N

ring wherein m represents 1, 2 or 3,
m

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

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

i]p
whereinpis 1, 2,3 or 4,
<7

or Y represents a group as defined hereinbefore,
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their enantiomers and di astereoi soners, and al so
addition salts thereof with a 20 pharmaceutically
acceptabl e acid or base. 2:2Xonpounds of formula (1),
according to claim1, wherein A represents a nitrogen

S I S RO o e M M S

antr aws ad@didhlt brof feadrt %rdd@@ rseleétemfokh ﬁn@,ﬂ r frﬁ&?cﬂkdl ‘E@! EYalkyl,
acceptable acid or base. . Conpounds of fornu

(1 hydeeyolirtiangr brencedi() Cﬁ)awlmxy ehdi R20-eff-eReNlor }Eterocychc group

hydrogen atom their enantionmers and di z{#t er eoi soners,
and .al so addition salts thereof with a
phatii@But i cal Iy acceptabl e aci d or base - 26- 4.

Y represents an al kyl ene chain containi
atorﬁIP(@D@Rnoé?nagltOiupners and di ast er eoi sorrers, and al so

t hereof wiih har t |y
o R kb s S o R or FCesy DA G -¢%§kﬂ|gaom)
aee (R@delnﬂgRg QogdtRdrMvikh W& gan &téﬁ@aﬁ‘?ﬁl@t theR, 96 2A heterocyclic
NR5R6 or O RO, their enantionmers and

di as¥efreoi somsrs and al so addition salts thereof with

AR AGR ORISR BT R e ET R e

NR@ Zefirdsdnfsta yddooxdap,2 ﬁ}eaﬁoﬂbranched (Ci-Ce)alkoxy group, or an amino
tetrahydro-|Hpyrrol o[ 2,1

1, 2,89 ARI R H.%l?ﬁtﬁufﬁdyby d%@;‘?] Phévig | ietiqay | oy ndiffeeane-linear or
suI RhaRany @“nglﬁypﬁﬁﬁﬁﬁ)omrs and di ast ereoi somers, and
[S

al so additi eof with a 10 pharnaceuti cal | y
aBedpivabli eRacRd, Biy ddRy 5, WhiclkPrag &s shd @imed dralifferepaesdhi ropresent

of .c ounds of .formula c ng to cla

cﬁélrya‘gégﬁ 0 F AT B é‘ih)@d @ g:é g‘yéﬂ%‘ipa?ﬁt}%ﬁuy substituted by

MBAEbt Alord Ro AMROMBa:Phryi-of ME)) 8L Ebup i Whidh 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

pharmaceutically acceptable acid or base.

. 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\l(j , their enantiomers
-

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

acid or base.

. 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.
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HO (I11), AR wherein A R and R2 are as defined for
formula (I) and the synbol ----- nmeans that the 15
bond is single or double, Mich is reacted, in the
presence of copper(ll) acetate, vvith a boronic acid

nd f 0 la (11 wher e
28k fyen La @%@5@%& % Fé‘ﬁé He avh(etﬁm %@%ﬁ%% algsyleae chain
coﬁf 2&‘ B(Cﬁﬁféﬁ%'t@ln% tR&r &ﬁqtlé(m@fseanéﬁlﬂfefréc{‘s%%efréj also addition
fornu or agroup-- erelnYlsasdelnc?
Sal‘t@ﬂierepﬁwﬁh |aa>h@n§1acandcaid*y acegptabdeatid ombasyano or car boxy
group, _27_ to yield, directly or after reduction
(when the synbol -- represents a double bond) by a

! Cd]ﬁﬁ@hd@yﬁfdnﬂﬁlaé(mﬂ/a@éorwg eptiafRal wheRUEXStRRsts 4 El%u )NR5R6 or

or the_acyl group, the conpound of formula
C(gl)R:a ctheiy.enangemgrs /an@ |d)asmr¢ensomzer5 anidi do eddibow rsdltsofhereof with a
.f necessary, according to a
phglg%}{/gglﬁt?c lk)afée%td%%’r Cul(i:g 'SR t echni que, is separated,
wher e approprlate into its isoners according to a

conventi_gnal aration technique and is converted, if
2 (1 PCapRding OrrIREn Lisvirh Fs AL~ (4-1(5,5-dioxido-2,3,3a.4-

te < AfRLRe! %ﬁ/h‘%ﬁ)l H cﬂfg %o%lgcﬁhgn @ 120§§§5he§%1{} eth%l)methane-

rnmace Ions conp
sulphgnandiide,rits emanmmpcm Iadd dmst@re@isbglet@ and also addition salts thereof with a

pharmaceutically acceptable acid or base.

. 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) :

HO | @

wherein A, Ry 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 (I1I) :

z (11D,

B(OH),

wherein Z represents a linear or branched (C,-Cg)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,
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10 any one of clains 1 to 6 in conbination with one or
nore inert, non-toxic, pharmaceutically acceptable

exci pients or carriers. 9.-Fharnmaceutical conpositions
according to claim8 conprising as active i ngredi ent a

f 1lto
togge%%g%ﬁéﬁg grggg%}y‘%ﬁ Wﬁggﬂ'll% a?g’ﬁ’rbg -a-l--[r?epresents a dougfe bond) by a
metal hydride and/or by optional conversion of the X' group or the acyl group, the

compound of formula (I) :

//O
~

a9l ;ifﬁ

R,

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.

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

pharmaceutically acceptable excipients or carriers.

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.



