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12 JUL 2007 A_ New fluorinated benzot hi adi azi ne
conpounds, a process for their preparation and
phar maceuti cal conpositions containing them The Jr€94U£ 2007
invention relates to new fluorinated benzot hi adi azi ne
conmpounds, to a process forjtheir preparation, to
pn% ?H)talt @beﬁzom;%?wylr%;f l%(gnbgclig 'n rt I?egmfgrnﬁjzet 9 Lhe ation
O TR el e R :_i;?sﬁﬁ&h&ﬁ%@i@@?ﬁ%ow&w
receptors. It has now been recognisé at“the
THRYRdseAl QLRI BR3¢ 8w NBFiNat8S BaGbHiAdaAhd i ARFhBds, Rb @¥rocess
Sa crucial role in the physiological processes of
fomn gheito prepagsfiant foc Phyrmanaentical corepericdnanéavianingnidem| sridntp the use
| ear ni ng..an nory. . Pat ho Lol ogi cal studi es have
e PR R e TR AN R et r i <
neurotransmssion is closely linked to the devel opnent
of Al zheinmer's disease (Neuroscience and Bi obehavi ora
It hasyjosakeenoepgnise thay thexpx citatpyyrgpiag geidp,veReaipeeinldy slgjamate, play
s : did i [: r Vi .
o cHictA rofin B2 E o hpicd oD icionaf Bl R ne B Bhnims
un@érlyiex dédraing rapdamnemoryadathophysigidv gicsl stodies hevd clearly shown that a
functiopal interactions (Ml ecul ar hburopharnacolo%y,
defigigoin glutepsatergic nEROHENIRSERN (18 cEpiehy dInkef eloaisa development of
— 1 - - - - .- 3 - - r‘ N
A P e e 7 34y Prowress
in dletimbiology, t1B82, 3Rehbhe4y. of 15 physi ol ogi cal neurona
excitability and, especially, in those phenonena
i nvol ved in nenorisation processes. For exanple, it has

In R8&R o8 NQWAI Walks IHRAE T Rberlt e SRRoAbEAeMHERxBfence of %thbe—types of

It
increase in the binding of "AMPA to its receptor In
expitgdpryc aarpwe, amk  ofceploss apmdis thefr t hmctignadi nntesseotsi a(Molecular

- .10 processes and cognition. Likew se,
N?%%@?HB?%E eﬁ%%gggg%¥ s aniracetam have very recently

been descri bed as nodul ati ng the AMPA receptors of 20
neuronal cells in a positive manner (Journal of
AtNeng oheneeeptoys, the FdyiPAS(ctagthoiRbvidroxy-Benetbylv-ssdkamiaagropionic

wGETREMNE ALE, N dSSRIiPTY e Mol stors of VR s o
ph9dib®@#AD neuronal excitability and, especially, in those phenomena involved in
memorisation processes. For example, it has been shown that learning is associated with an
increase in the binding of AMPA to its receptor in the 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).

Benzothiadiazine compounds have been described as modulators of AMPA receptors in

patent applications WO 98/12185 and WO 01/40210.

The synthesis of new compounds which are modulators of AMPA receptors has been
especially valuable for increasing the potency, selectivity and bioavailability of the

compounds already described.
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The synthesis of new conmpounds whi ch are nodul ators of
AMPA receptors has been especially valuable for

i ncreasi ng' the potency, selectivity and

bi oavailability of the 25 conpounds already dL;LJUfoUO7
1 2 JUL 2001 -2 More spechfically, the present

invention relates to conpounds of fornula (I) R3 RF R4

/I N.Y \ / [),..\ R S22 N\R R 6 rein - RF
More sgpsiigale B PIeHLI PO B P ONGRT Bopong () :

pol yfl uoro- Cl- Céal kylg group_or a 5 nonofluoro- or

polyfluoro-cycloalkyl=;ky|I@rou wherei n the al kyl

moi ety is Cl-C6Rand neanN~or anched and the
cycl oal kyl noiety i CV,\QJQI reprggents a hydr ogen
atom or a group sel | frogylinear of branched
k 6L i t\it ed by one or nore
hal ogen atons, preferably fluoritne, and from |I|inear or
branched Cl - C6al kyl anttiocar bonyl, 10 - R2 represents a
hydrogen or hal ogen atom or a group selected from
whereindear or branched Cl-Csal kyl optionally substituted
by one or nore hal ogen atons, and from
C3-Crcycl oal kyl, - R3, R4, R5 and R6, which may be the
> Rgawpresenisiaflinerent brapcledd meprfbwent orapplaflerrp ¢ -Gyabkyp group or a

R gL SRR e SRS TR % 0 A8 8 818 ana
%kar%%&mhémmwelommr@my i cnegr or branched

- C6al koxy, linear or

» R represents a hydrogen atom or a group selected from linear or branched C;-Cgalkyl
optionally substituted by one or more halogen atoms, preferably fluorine, and from

linear or branched C;-Cgalkylaminocarbonyl,

» R, represents a hydrogen or halogen atom or a group selected from linear or branched
C;-Cgalkyl optionally substituted by one or more halogen atoms, and from
C;-Cqeycloalkyl,

» Rj, R4, Rs and R, which may be the same or different, each represent an atom or group
selected from hydrogen and halogen atoms and the groups nitro, cyano, linear or
branched C;-Cgalkylsulphonyl, hydroxy, linear or branched C;-Cealkoxy, linear or
branched C;-Cgalkyl optionally substituted by one or more halogen atoms, and amino

optionally substituted by one or two linear or branched C;-Csalkyl groups,

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

isomers thereof when they exist,

it being understood that R; represents a hydrogen atom when R¢ does not represent a

hydrogen atom.
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branched Cl -C6al kyl optionally substituted by one or

nore hal ogen atons, and am no optionally substituyted ~
by one or two linear or branched Cl-C6al kyl groups, adUL 2007
also to their addition salts with a pharmaceutically
acceptabl e acid or base, and-bptical isoners thereof

when they exist, 20 it being understood that R3

Areqigehe phameachiibialig eBcapt-Hm8 i@ thRe iGifeRr Bnplyi
hyqrgglgen%at om 1 ,ZQJ_UL@2007 -3 Anon%)e?ehgﬁhn&%’ ROkt fhplying
apt Hppfgt e tydeachlpris aeidphydsplromiq avid, swipherinapjd, pbosphoric acid, acetic

nt.i ' ut,. k-l ny.limtation .. ] )

AR ettt CReH B R Seid ol R et e, utare
aplpgpharti¢ acalitastarac atide madeit theid, rdithik U @ agRbibse ﬁeiidg’oxalic acid

| actic acid, pyruvic acid, malonic acid, succinic acid, ’
mgtapgsyl Onécc‘?“é@i bF’&??ﬁFﬁ“gUhé’E%CcﬁCIds ganerhorie agidi d, nal ei c

acid, citric acid, ascorbic acid, oxalic acid, 5

met hanesul phoni ¢ aci d, benzenesul phoni ¢ acid, canphoric
Aawing. thapbannacheicphiproepebld tatd yiceenspbablest GRIEHithHR Eplying

na%Pﬁe.nenH%onggﬂ miéhout anbying any limtation, .
AL APIRT Y G ORI TPt BLRERHR Pt e A eidricthy lagingy feaibyiplamine.

tert-butylamne. Preferred RF groups are |linear or

branched nonof | uoro-d - C6al kyl groups, and nore
Prefgreasi Rir| groupre atgr buges drl brandmedt myhofludrd-CuO%aRilhpoups, and more

eibsr oY HRaaRan AGeilie 4HuSraeinbl s iseomomy Gnd fefbrosetuy
Pavfiétred, pblhiorodlkyl %E&%)E Ry the g%ups B%-d?ﬂg)r&%hﬁ rh Qirelj]ff-{sr}/ﬂauoroethyl.

each represent a hydrogen atom Wen R2 repres
hal ogen atom it preferably represents a fluorine atom

R each represent a hydrogen or
Rh§P2§§n3 r%%§$§é§%$é?@?gﬂfvnﬁgﬁ?ﬁ§gﬁ¥s a hal ogen at om
Wien @ @afresenpy S0 @eonh,St Sefeedbly fépf%@émwﬂgédr\/%%rﬁi n R4

represents a hydrogen atom and R5" represents a hal ogen

atom and to conpounds wherein R4 and R5 each represent

di toth
R{aftek 008 Rerat) 848 rELELA b RHa6 QPR ARG AGER I nO to the
Rs preferably represents a halogen atom.

Greater preference is given to compounds wherein R, represents a hydrogen atom and Rs
represents a halogen atom and to compounds wherein Ry and Rs each represent a halogen

atom.

Preferred compounds according to the invention are

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

- 6,7-dichloro-4-(2-fluoroethyl)-3,4-dihydro-2 H-1,2 4-benzothiadiazine 1 ,1-dioxide,

- 6-chloro-7-fluoro-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2 4-benzothiadiazine 1,1-dioxide,
and

- 6-chloro-7-bromo-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2 4-benzothiadiazine 1 ,1-dioxide.

The invention relates also to a process for the preparation of compounds of formula (J)

starting from the compound of formula (II) :
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7-ch|oro-4-(2-f|uoroethyl)-3,4-dihydro-2FL1,2,4-@qﬂﬂ9t?00]

i adi azi ne 1, 1-di oxi de, 20 -

6, 7-di chl oro-4- (2-fl uoroethyl) -3, 4-di hydr o- 2F1- 1, 2, 4- be

nzot hi adi azi ne ], 1-di oxi de, -4

6-chl oro-7-fl uoro-4-(2-fluoroethyl)-3,4-di hydro-2H 1
4- benzot hi adi azi ne 1,1-Q%oxide, and -
6-ch|oro-7-bronn-§i(2-fluoro hyl ) -3, 4-di hydro-211-1
4- benzot hi adi azi ne“hJ-arQxi

al so to a process for
formula (1), 25 sta
(1) : 1 2 JUuL 200% R #NQNHRRO2NH2 R6 wherei n
R4, RS and R6 are as defined for formula (1), which
cyclised in the presence®of a conpound of formula (I

= G 3 er el i S defined for
Vﬁ%ﬁ%ﬁﬁgﬁ%fFgg%%kﬁﬁéfgg?%@%ﬂ?ggﬁmFl ar or branched
C - Co6al kyl group, to yield the conpound of fornmula
I_\Q. S.RA/ NHR2\ I (1V), R5 SO2 R6 wherein R2
“lg%f, iRgyclized dnie Repsence odg camppwrstioffereilaiéhor e, 10
whi ch i ted with d f I ;X
RFI ((3th reacted w aﬁémg (ﬁfj)’ ormula (V)

121

’2’

Z1Ne 2 The invention rel ates
pr epar ati on oQHponpounds of
g from the compound of fornula

R3,
is

1)

wherein R, is as defined for formula (I) and R represents a linear or branched Ci-Cealkyl

group,

to yield the compound of formula (IV) :

R3
R, NH _R,
ﬂN/ (Iv),
R; SO,
R

6

wherein Ry, R3, Ry, Rs and Ry are as defined hereinbefore,

which is reacted with a compound of formula V):

X-Rr (V),

wherein Rr is as defined for formula (I) and X represents a leaving group sel

1odine and bromine atoms and tosylate, mesylate and triflate groups,

to yield the compound of formula (VI) :

ected from
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wherein RF is as defined for formula (1) and X
represents a | eaving group selected from iodin d
brom ne atons and tosylate, nesylate and trifﬂafeﬁﬂ. 2007
groups, to yield the conpound of formula (M) : 1 2 JUL
2007 -5 RBRF R4 N, RN (W), R5 802 R6 wherein R2,
R3, R4, R5, R6 and RF are as defined hereinbefore,
which is reacted with @_reduglng agent to yield the
compound of fornﬁgf aépartlcular case of the
conmpounds of for P , represents a
hydrogen atom: R3 R Rz Nl -1 R5 802
5 R6 wherein R2, « 5, .NR6 and R are as defined
her ei nbef ore, whi®h co ooun@OQf formula (la), when it
is desired to obtain cgnmpounds of fornula (1) wherein
R, represents an optiondl |y substituted aIkyI group, is

d h I 10 X - R,
Wﬁ&léﬁﬁﬁ’\%m R Rﬁ I%OAEB pr eggede{fgle(g}{?re]r?é‘g{” or branched
C, - Ceal kyl group optlonally substituted by one or nore
al 0 and X represents a | eaving group sel ected
WE‘?% ﬁﬁg W&B‘F‘% é”nglrﬁf%‘%ﬁg Reentde givkd he ¢ompeyndaefeformuleylayt particular
ca?(f‘gg the lchinBbehdd 0P WRruid @) ¥hakd #.1 FepreTROUT %rggenfa?r mul a

R3 Il{F
R, N R,
he 1a),
.NH
R; 50,
R

wherein Ry, R3, R4, Rs, R and Ry are as defined hereinbefore,

which compound of formula (Ia), when it is desired to obtain compounds of formuia (I)

wherein R represents an optionally substituted alkyl group,

is reacted with a compound of formula (VII) :

X-Ry (VID,

wherein R') represents a linear or branched C;-Cgalkyl group optionally substituted by one

or more halogen atoms and X represents a leaving group selected from iodine and bromine

atoms and tosylate, mesylate and triflate groups,

to yield the compound of formula (Ib) :

R3 I?F
R, N.__R,
1/ (Ib),
R; SO, R,
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RSRRF RA/ NRz Y (Ib), RS\ SpNR 1 15 R6 1 2 JUL

2007 -6 wherein R2, R3, R4, R5, R6, RF and R, are as
defined hereinbefore, or which conpound of formufla JUL 2007
(la), when it is desired to obtain conpounds of fornula

(1) wherein Rl represents afi- al kyl ami nocar bony] group,

is reacted with a conmpound of formula (VIII1) : 5

WIR3eINRG-RY, (Y] RE,)Rs, Rivingt R, areRB deapeeseaihBefarel | Nnear or
branched Cl1-C5allcyl group, to yield the conmpound of
formula (Ic) : RBRF R4 N~r R2 (Ic), R5 SON CONHRB

or Réicwb@ngiund RT folddla R4), vRfen iR, defRfedan dbHBESh &dip&Amids of formula (I)
def.i ned herei nbefore, 10 the conmpounds of formula ?Iés,

Wftefﬁjlq*aﬁ@fefreejs FANLAPROFHEORREQWBt al i ty of the
conpounds of forrmula (1). The conmpound of fornula (I1)
can be obtained either by the process described by

1s Gartad dvithta caahpoufd of Ehewnla (SAL) : Perkin | 1979, 1043-1047)
or by chl orosul phonati gn of an appropriate aniline
usi ng chl orosul phoni c éﬁﬂﬂTCT@IK%ﬁEd by conversi on of
the resulting sul phonyl 15 chloride into the
correspondi ng sul phonam de usi ng amoni um hydr oxi de.

wherein Rg represents a linear or branched Cy-Cealkyl group,

to yield the compound of formula (Ic) :

Ry

lF
, N _R,
Y (Ic),
N
SO, "CONHR,

R

wherein R;, R, R4, Rs, Rg, Rr and Ry are as defined hereinbefore,

the compounds of formula (Ia), (Ib) and (Ic) constituting the totality of the compounds of

formula (I).

The compound of formula (II) can be obtained either by the process described by Girard ez
al. (J. Chem. Soc. Perkin I 1979, 1043-1047) or by chlorosulphonation of an appropriate
aniline using chlorosulphonic acid, followed by conversion of the resulting sulphonyl

chloride into the corresponding sulphonamide using ammonium hydroxide.

The compounds of formula (VI) are new and, by virtue of their being intermediates for the

synthesis of compounds of formula (1), also form part of the invention.

The compounds of formula (VIa), a particular case of the compounds of formula (VI)

wherein Ry represents a monofluoro- or polyfluoro-C,-Cgalkyl group:



The conpounds of fornula (VI) are new and, by vird yflof 2007
their being internediates for the synthesis of

compounds of fornmula (1), also formpart of the

i nvention. The conpounds of fgr mula (Vla), a particular
case of the conpounds of formula (VI) wherein RF
represents a nonofluoro- or pol yfluoro-C2-Coal kyl

group: 1 2 JUL 2007 -7, RAF ‘R4 / NYR2 \ N (Vla), R5

SO2 R6 wherein R2, RB,RR4, R5 and R6 are as defi ned

for fornmula (1) arg repmesenks a nonofl uoro- or

P, n al so be prepared by

acyl ation of the congq of flormul a (IQV}Ia)ian t he

presence of a 5 Ro ' romula (I X) : R F-COCI

(1X), wherein RF’is as definred hereinbefore, to yield

t he compound of formul &RYX) 0 VRIF 3 Y R4/ NT-1 00,

| RS \_ SQ2NH2 R6

wherein R,, R;, Ry, Rs and Ry are as defined for formula (I) and R'f represents a

monofluoro- or polyfluoro-C,-Csalkyl group,

can also be prepared by acylation of the compound of formula (II) in the presence of a

5 compound of formula (IX) :

R-COCl  (IX),

wherein R'r is as defined hereinbefore,

to yield the compound of formula (X) :

O R
R3 Y F
R, NH
X,
R; SO,NH,

wherein R, Ry, Rs, Rg and R'F are as defined hereinbefore,

10 which is reacted with lithium aluminium hydride to yield the compound of formula (XI) :

R’
R, ( f
R, NH
(XD),
R; SO,NH,

R,

wherein Rj, Ry, Rs, Rg and R'r are as defined hereinbefore,
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wherein R3, R4, R5, R6 and R F are as defined
her ei nbefore, 10 which is reacted with lithium 1 %)QQL 2007
al um nium hydride to yield the conmpound of formula
RF R3I( RA/ NH\N I (XI), RS S2NH2 R6 wherein R3,
R4, R5, R6 and R F are as deffined hereinbefore, 1 2 JUL
2007 which is cyclised in the presence of a conpound of
whishrigiPyelised in) the pregprdecdf atremponbofnfbrofila (Tibrtoyiedd (B¢l @mpound of
ﬁJHﬁkﬁﬁﬁBPU”dS of the present invention have AMPA
receptor-activating properties which make them of use
in the treatnent or prevention of disorders of nenory
and cognitign that 5 are associated with age, with
Ths eripenregs of therpressniingentigagrae AMPA redeptorpciogtieg proferties which
e r af ' w th zhei 's disease, ..
o B RE i (R AL BEGR orfioh e Beb i ududty 36 Shimition that
artluassocigitd mwish clyey evdth whidroriey skakfesy di SR pREsioM W progressive
schj zophrenia, with the sequelae of acute
n??é?ﬁ'eéﬁ&é@h‘@r‘gﬁa?ﬁ'é: uite ddghegmeng; disease; srithdlarkindoe'salsgase, with Pick's
di | : ' | el ae.of jschaem a .
PO L g it KRS Y B R s, wih the
serje¢lag ebaits veradgghan abealitdass| with fResl 1oHRNSd GEHIRHiS @8mentias,
11activ<? i ngredient, = at |east one caonpound of fornula
Wﬁﬁf‘ﬁfﬂwaﬁﬁ agrpiand 3athdhe seguelae phepilepshon- t oxi ¢
exci pi ents. Anmong the pharmaceutical conpositions
according to the invention there may be nentioned nore

Thesipewitianirylatehelse ¢ hlarmacetisalicoaipbsitibmy cobipdisingPay Y€ idkedient,

(Lntravenous or bcut aneouys) or nasal adm nistration,
atyle ﬁtt et's S?m%‘?uélae%é ?Org’llll @)né‘ﬁ'z‘l ORGGF dRQIC FPPrapripi§, d8ert, non-toxic

exCRREIE. @SmohOEHS MABSnacS R SbhMsitfshs aQéo?@iﬂg’t BleN bR

der mal aels, I nj ectabl e prep@%ations an %an&gﬁﬁgnﬂKHenmy
besrggm gnete 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

and drinkable suspensions.

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 0.01 to 500 mg
per day in one or more administrations.

The Examples that follow illustrate the invention.

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

known operating procedures.

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

the usual spectrophotometric techniques (infrared, NMR, mass spectrometry).
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The useful dosage can be varied according to the magur
and severity ofgthe di sorder, the admnigstrationﬁ?ZU(J@L 2897
and the age and wei ght of the patient and ranges from
0.01 to 500 ng per day in one or nore adm nistrations.

20 The Exanpl es that follow iTlustrate the invention
The starting materials used are products that are known

ESAVIRLE b @-Ghlepad ¢2-Thoconthyng 4t dihy dronH-ghehehidiBiadiazine 1,1-
proceduresdﬁgﬁk§tructures of the conpounds described in
t he Exanpl es"were determ ned according to the usua
spectrophotonetric techniques (infrared, NVMR, nass
spectronmetry). 11 2 JUL 2007 -9 EXAMPLE 1
7- Spak - Zt—-g((fdamrﬂiﬁ det-hspzpihidipzitienly blipxRiek 1, 2, 4- benzot h
i adi azine 1,1- dioxide Step A
7-Chl oro-4H1, 2, 4- benzot hi adi azi ne 1, 1-di oxide 40 m of

4@ il yif ethyl buafiafonmdite arraddedided 3 Q01_42-Z&irﬁb-%hlorobenzenesulphonamide
2- am no- 5-chl or obenzenesul phonam de, 5 the preparation ’

thSPrGRATEEPT QF WBkA s egpribad fihéhe) joumahl. GhenChBim PSdin 1 1979, 1043-

1687 KiHe - mxture i s heated . af. L
TroC R oS e e 1REC 00 B 4" oud UsrenDissoluton is

olssedyad, themtheappeardree oép peaipiaee of a precipitate. The

Tvqu ofd%he reacti.on mxture is then reduced by half

P deirmecof & d°95Hes Syxiare trgen prdaeadohst halé under adiead psessure. The
eeinlteetdthil [ j - 1S, tih shed with ether .

el il h 6k 89 R PRSP aried to

yigldrthe ofpesteidticompoyst ialthe fanmanf whétk dryafald ih a8 of BoR%B% 90 v,

A}@ltin Qig ” 43-244 C Ste

AR :i-%étfl oroethyl)-4H 1, 2, 4- benzot hi adi azi ne
1, 1-di oxi de 600 ng of the conmpound obtained in the
previous Step are dissolved with the aid of heat in 15
i Ste# B et-6¥ilore-4t@:/1ubr ety oA H o, 4 eizarhi e s e BY i pivk
0.6 m of I-fluoro-2-iodoethane are 15 then added and
the reaction mxture is heated at 70C in a hernetically

608 rag edtheadspound\blithingd inf th Bavicu® StepArd@Ectved Whth the aid of heat in

ffokv nts are then renoved under reduced pressure. e eat e
15481 phyacetonitrile; 1.2 g of potassium carbonate and 0.6 ml of 1-fluoro-2-iodoethane are
then added and the reaction mixture is heated at 70°C in a hermetically closed vessel, with
stirring, for 30 hours. The solvents are then removed under reduced pressure. The solid
residue thereby obtained is taken up in 5 ml of water and is immediately collected on a
filter. The contents of the filter are washed several times with water, dried and then

suspended in a minimum of ethyl acetate and collected on a filter. The powder thereby

obtained is recrystallised from warm acetone to yield the title compound in a yield of 75-
80 %.

Step C : 7-Chloro-4-(2-fluoroethyl)-3,4-dihydro-2H-1, 2,4-benzothiadiazine 1,1-

dioxide

To 500 mg of the compound obtained in the previous Step, dissolved in 25 ml of

isopropanol, there are added 750 mg of sodium borohydride and the mixture is then heated
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resi due thereby obtained is taken up in 5 m of water

and is imediately collected on a filter. The contents

of the filter are washed several tines with waterj % 4UL 2007

dried and then suspended in_a mninmmof ethyl ace

and collected on a filter. TA powder thereby 20

obtained is recrystallised fromwarm acetone to yield
atleCiipx @ n@@hfp%dé@ sotveat ipi thérdrenfoved unBQYediMell pidReRe] Mk residue

oki}al 15%1’}6%93%% o lOorg][ Waterscqpleﬂ lﬁ)ﬁl&rl%p bath andbadjusiedpaith= 5 by
addag ecticaerdted hydhotMbae adid. K‘fteﬁQQtré'@hoﬁfw%ﬁ‘ %hﬁ‘)gcg&?# ﬁj)]p combined

obtalged in the previous Step, dissolve
OTEYBD PBFER ATE, dhigtl Fibterpdeand drvepbra®a, ang thé residliewrbtained is crystallised

I ure s _t.hen heated 1.2 JUL 2007
fr il PR DTk Ko bt b WS MG e R Romemerda  vield
of@ﬁdér reduced pressure; the residue obtained is then
Al ken ug iéb é?rﬂ of water, cooled in an ice bath and
r8808Y- { ‘é £ 5 by addlng concentrated hydrochloric
acid. After extraction with chloroform the conbi ned

organlc phases are dried, filtered and evaporated, and

EXAMRIgE dﬂerlora-HF(edlumroahyglzaﬂnleﬂ@ﬁQ Pdihyars-reiNan QJe L &hia-
yield, after flitratlon and then drying, the expect 3

conpoundlq?QP? didioxidg 85 95 Melting point : 120-121 C

EXAMPLE 2 :
7- Chl oro-4- (2-fluoroethyl)-2-net hyl - 3-4-di hydro- 2H 1, 2,

364 iz e Ispmpodiidaef Freintpld 1 dicoixirdéuctd i36Q rmgotca‘cetbhﬁrue 600 mg of
O&QQF d?og_Exam@ & re introduced into

PORREL ST P 506 gidnd. apdalesy-omicalr ’é’éﬁla{ e)dédfﬁ‘e Thheﬁmlutlon is

heatddlad 559N eorad BOurd- Fhedolwhit (&l BY lr% %Hqﬁderﬂeﬁu ?rprgssure and the

is heated at 55C for 5 hours. e sol vent
resiQi¢ois syspnded i Sdut efl wotees Ty esalutilet Iheterlaleﬁl cﬂ»llectbds by filtration,

wa§h’%°§/§€ ngat(lbrr%n? t 8 163N§1I hé rﬁﬁg ne. I n? {e%%lé{%g{rsgé%{glnta%@;hsanol with
thedmldectf hefih e«xmsadal)uﬁg,l thie tph&ibifaRC 6M§1’&1@J} hd 88ifkcfel P ARG Yashed

wn\ﬁ a minimum of cold methanol and dried to yield the expected compound.

EXAMPLE 3 : 7-F luoro-4-(2-fluoroethyl)-3,4-dihydro-2 H-1,2 4-benzothiadiazine
1,1-dioxide

Step A : 2-Amino-5-fluorobenzenesulphonamide

The expected compound is obtained, starting from 4-fluoroaniline, in accordance with the

procedure described in J. Chem. Soc. Perkin. 1 1979, 1043-1047.
Step B : 7-Fluoro-4-(2-fluoroethyl)-4H-1,2, 4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Steps A and B

of Example 1, starting from the compound obtained in the previous Step.
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1s the aid of heat. After cooling, the precipitate
obtained is collected by filtration, washed wth a
m ni num of col d methanol and dried to yield the |72 JUL 2007
expected conmpound. Melting point : 112-114C EXAMPLE 3 :
7- Fl uor o- 4- (2-fl uoroet hyl ) - 31%- di hydro- 2H 1, 2, 4- benzot h
iadiazine 1,1-dioxide Step A: 2-Am no-5
Méllingppoipenzenédtfichhonanmi de 20 The expected conpound is
obtai ned, starting from4-fluoroaniline, in accordance
with the procedure described in J. Chem Soc. Perkin.
| s19,78 .- 240475 L2 /-4 Uor 97,4~ o
i aet ry Y 1 SRRy L2 A Fpemodindierinna -
expect ed demground i s obtai ned according to the
procedure described in Steps A and B 25 of Exanple 1,
starting fromthe conpound obtained in the previous

Thot dd 11y15: b j :197-.198. t. C
7-Fl uor 0%2_3:;’1 g?rlgﬂ%r Ohua %/?%@éftr%ﬂgltﬁ%gr]gmfﬁé ?f?%—"gg‘fi%gﬁ‘?l’ C of
Exauipiez] weartingl fronitbx catepdfing obaedtie thaqReyioMEles. s obt ai ned

cordi ng procedure described in Step Cof 5
Meé %%%JQP1{£§f%??}ng fromthe conpound obtained in the

previous Step. Melting point : 133-134C EXAMPLE 4

6, 7- Di chloro-4-§2-fluoroethyl)-3,4-dihydro-2kL1,2,4-ben
E a$i hBichlorp-4{26fi oweBtyd)aB A-dihydro-2H-1,2,4-benzothiadiazine

2-Anino-4l§]ﬂi§ﬁlorobenzenesulphonatnide 10 The

,1-d1oXi . . .

expect ed conpoung is obtained, starting from

3, 4-di chl oroaniline, by chloro- sul phonation according

to the procedure described in J. Med. Chem 1971, 15,

1 0, 2-BIechedidbiorebsazercsilphorgmidhe resul ting

sul phonyl chloride into the sul phonam de with the
The expected compound is obtained, starting from 3,4-dichloroaniline, by chloro-
sulphonation according to the procedure described in J. Med. Chem. 1971, 15, 118-120
followed by conversion of the resulting sulphonyl chloride into the sulphonamide with the

aid of ammonium hydroxide.
Step B :  6,7-Dichloro-4-(2-fluoroethyl)-4H-1,2,4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Steps A and B

of Example 1, starting from the compound obtained in the previous Step.

Step C : 6,7-Dich]oro—4-(2-ﬂuoroethy])-3,4—dihydr0—2H-l,2,4-benzothiadiazine 1,1-

dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.
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ai d of ammoni um hydroxi de. Std :

6, 7-Dichl oro-4-(2-fluoroethyl)-4H 1, 2, 4- benzot hi adi azin

e 1, 1-di oxide 15 The expected conpound i s obtained? JUL 2007
according to the procedure described in Steps A and B

of Exanple 1. starting from tHe conmpound obtai ned in

the previous Step. Melting point : 233-234C St C

Ea‘;ﬂﬁik%éé rﬁochlﬂ(Q-Jfﬂl(LjID‘pdlegZﬂﬂut)roBtﬁgzl)eﬂ,Mdﬁdg&ﬁﬂ-lﬂ%-gemthia_
nzot hi adi azi 1 1-..di.oxi de 20 The expected conpound is

obt ai ned a?cll:%?naﬁ Iﬁig:'dt'%“?‘he procedure described in Step C

of Exanple 1, starting fromthe conpound obtained in

th Efvious Step . Melting point : 156-157C 1 2 JUL

20 12 6%ﬁpﬁ%ﬂgorg#—(2-ﬂuoroethyl)-4H- 1,2,4-benzothiadiazine 1,1-dioxide
6- Chl oro-7-fl uoro-4-(2-fluoroethyl)-3, 4-di hydro-2H 1, 2,

4- benzot hi a- di azine 1, 1-dioxide Step A

Tie €Rpatat confdound o-abtdided Addordngt 1 Yhe pﬂﬁd&r%ﬁe@&aéﬁ%@&)@% and B

igzine %,1-dioEjde The expected conpound is obtaine
of EXgnRledy Siegmereom 3 shlsaedeluseanilinsed in Steps A and B

MeiRhg Bl B fogegt arting from 3-chloro-4-fluoroaniline.
“MeTti'ngpoint :© 195-196C Step B :
6- Chl oro-7-fl uoro-4-(2-fluoroethyl)-3, 4-di hydro-2H 1, 2,

4- henzot hi_ adi, azi 1, 1- dj.oxi de The expected conpound

i szg%rﬁgi n8%@8%@?%@'#@-5%%}1%%&cﬁlbycheé’éﬁﬂ@édngmoﬂﬁadiazine
Step C of 1 11flE4anpl e 1, starting fromthe conpound
obtained in the previous Step. Meltingpoint : 183-184C

EXAMPLE 6 :

-Gl oror4-(2-fluoroethyl)-3, 4-di hydro-2H1, 2, 4- benzot h
Tlﬁg g?géz)clt%dec%n,(xaoupd dF &g’fad%éé gccordmg to %e procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 6 : 6-Chloro-4-(2-fluoroethyl)-3,4-dihydroe-2 H-1,2 4-benzothiadiazine 1,1-

dioxide
Step 4 : 6-Chloro-4-(2-fluoroethyl)-4H-1,2,4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Steps A and B

of Example 3, starting from 3-chloroaniline.

Step B . 6-Chloro-4-(2-fluoroethyl)-3,4-dihydro-2 H-1,2 4-benzothiadiazine 1,1-

dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.
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Step AA :
6- Chl oro-4-(2-fluoroethyl)-4H 1, 2, 4- benzot hi adi azijng JUL 2007
1, 1-di oxi de 15 The expected conmpound i s obt ai ned
according to the procedure dg;cribed in Steps A and B
of Exanple 3, starting from 3=chl oroaniline.
B

Mel tingpoint : 182-184C Step :
M&ﬂ 46-Fugroub ZoBuorplthyd; 34-diliyydoto G2 H2 4 Renkotifindiatine 1,1-
i adi azi ne b%ﬁldioxide 20 The expected conpound is
obt ai ned accor&ing to the procedure described in Step C
of Exanple 1, starting fromthe conpound obtained in
the previous Step. Meltingpoint : 171-175C 1 2 JUL 2007
- 1ge \VA-Elupro-4-(2-fluoroethyl)-4 H-1,2,4-benzothiadiazine 1,1-dioxide
6- Fl uor o- 4- (2-fl uoroethyl) -3, 4-di hydro-2H 1, 2, 4- benzot h
iadi azine 1,1- dioxide Step A :
Tigs dipacicd edmp@urfd iy obaiiel it dordit do Be HrdeeMzO HEICABERR H16ps A and B
f%%}-dlo |de_Th§_géggcted_qonpound i s obtained accordi ng
ofilixample g’r%%gﬂ% 8 BPHElNG.n Steps A and B 5 of
MENAORL6:: 3758813t Ng from 3-fluoroaniline. Meltingpoint
Step :

TTTTISS-T60C Ste :
6- Fl uor o- 4- (2-fl uoroethyl)-3, 4-di hydro-2H 1, 2, 4- benzot h

i agdi azine 1. 1- di oxjde The expected conpound is
obLEr Ao GERBg B D b B gau e et boatisdisiepl
of 10 Expyyphe 1, starting fromthe conmpound obtai ned
in the previous Step. Ml tingpoint : 107-109C EXAVPLE

8:

7- m+~6-chl oro-4-(2-fl uoroethyl)-3,4-djhydro-2H1, 2,4
T BSRR ohahe b dingd dPRfing fais praodune desiifed i Siep ¢ of
Exéniplo nnstAtiaf h@ﬁpméc&ﬁprédnu%&%{ehxhhse%x;k@%,s‘l:e&enzOt hi adi

azine 1,1-dioxi de 15 The expected conpound I's obtai ned
Meltigpairhg 106109 procedure described in Steps A and B

EXAMPLE 8 : 7-Bromo-6-chloro-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2 4-benzothia-

diazine 1,1-dioxide
Step A : 7-Bromo-6-chloro-4-(2-fluoroethyl)-4 H-1,2,4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Steps A and B

of Example 4, starting from 4-bromo-3-chloroaniline.

Step B : 7-Bromo-6-chloro-4-(2-fluoroethyl)-3,4-dihydro-2 H-1,2,4-benzothiadiazine

1,1-dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.
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of Exanple 4, starting from 4-brono-3-chloroaniline.
Mel tingpoint : 219-224C Step B :
7-Bronn-6-ch|oro-4-(2-f|uoroethyl)-3,4-dihydro-ﬁFZ%,ﬂ 42007
- benzot hi adi azi ne 1, 1-di oxi de, 20 The expected co é Ld
i s obtained according to the'B?ocedure described in
Step C of Exanple 1, starting fromthe conpound
Exop MBIl 9: rf-@HEluprasthydy3 -6 thpl-3,Maliby dvg-350il 12 4-berdfoPhirG2Gine
1 2 JUL 20Q7 14 EXAMPLE 9:

4- (2-Fl uor o8 Hgmdes et byl - 3, 4- di bydr o- 2H 1, 2, 4- benzot h
i adi azine 1, 1-dioxide Std:
4- (2 Fl uor oet hyl ) - 7-net hyl -4H 1, 2, 4- benzot hi adi azi ne
1, RleBdbx e Fﬂ?éO%k}ﬂé&rrwﬁwﬁdm&bmoﬁmm,mmdﬂ ng
to the procedure described in Steps A and B 5 of
Exanple 1, starting from

Meaupm&-amqiohydi beotzsined acplIaRAO e prot MR LIS 1 f
% ch éﬁj described in J. éhem Soc. prIger klrn 1%86éalhg%pgAandB
7. SIREIg; ‘Q)mp%?lﬁlﬂno's"wglﬂM@I&Sléph@mmde the preparation of

vitidien 'ﬁleé&’?b@ﬁdw 1,2, 4-benzoth
|éd|g2|ne 1, E%OX|§86?%h%%Ifg pggg;gp onpound is
Aﬁﬂﬂ@&M@ﬂzabﬁbhﬂPﬁg to the procedure described in Step C
of Exanple 1, starting fromthe conpound obtained in
the previous Step. Melting point : 88-90C EXAMPLE 10 :

7- Gp® O- A= 41idrohah QYL d benzot

i adre= e (1 e él OX?ZG r}l%t}l%?? ﬁdﬁl%&% v):a I% ]bénzo%hla 1azine 5],1—
7- Chl or o- dwéﬁbfluorobutyl) 4FL1 2, 4-benzot hi adi azi ne

1, 1-di oxi de 150 ng of the conpound obtained in Step A

of Exanple | are dissolved in 8 mMl of acetonitrile, to
Tmle&bﬂﬁ&ﬂcdlﬂp@hd@@@?&u%da&oﬂﬂﬁlgmo &k procedure described in Step C of

1- br ono- 4-fl uor obut ane are ad
Example 1, starting from the compound obtalned in the previous Step.

EXAMPLE 10 : 7-Chloro-4-(4-fluorobutyl)-3,4-dihydro-2H-1,2.4-benzothiadiazine
1,1-dioxide

Step 4 : 7-Chloro-4-(4-fluorobutyl)-4H-1,2,4-benzothiadiazine 1,1-dioxide

150 mg of the compound obtained in Step A of Example 1 are dissolved in 8 ml of
acetonitrile, to which 300 mg of K,CO; and 0.15 ml of 1-bromo-4-fluorobutane are added.

The reaction mixture is introduced into a sealed autoclave and is heated at 100°C for
3 hours. After cooling, the solvent is evaporated off under reduced pressure and the residue
i1s taken up in a minimum of water. The insoluble material is collected by filtration, washed
with water and dried. The precipitate is then recrystallised from a minimum of ethyl
acetate with the aid of heat. After cooling, the title compound is collected by filtration,

washed with a minimum of ethyl acetate and dried.
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The reaction mxture is introduced into a seal ed
autocl ave and is heated at 100C for 3 hours. After
cooling, the solvent is evaporated off under r
pressure and the residue 20 is taken tip in a ﬁ?gfgﬂ% 2001
of water. The insoluble materi’al is collected by
filtration, washed wth water and dried. The

pr 862l t at Chlerothenflvarebytst) 8l 4-Hibgdrof 16m2a - birzothiati fine 1.1-
ethyl acgi{aig with the aid of heat. After cooling, t he
title conpound is collected by filtration, washed wth

a mninmum of ethyl acetate and dri ed. Nbltingpoint

35 138C 1 2 JUL 2001 s Step B:

¢ ERPiBL mmmmﬂu@w@t@qul E)CCQTdIIHg:itdﬂghdrme(%Hluﬂe Eséribe@nEOS B C of

Ekgg @3 Th dis

ob t%uneg@irt éRH%%Pgl an%ﬁ gg@ geB§¥ K8 in Step C

Aﬁﬂanﬂiﬂmmﬂﬁ§4yﬁ6§fartlng fromthe conpound obtained in
the previous Step. 5 Meltingpoint : 154-156C EXAVPLE 11

Egg@ﬂ?g@lﬂ alglr ﬁg 4)1%_1?1&)_% dugﬁ qgfopgtéyﬁ 3.4 &illhy ro- QHZIHA-‘. ili ben;‘rot?uear(]hazme

6, 8- Di chl orbi4li¢add | uor oet hyl ) -4H 1, 2, 4- benzot hi adi azi n
e 1, 1-di oxi de The expected conpound is obtained
according to the procedure described in Steps A and B

1QS'z‘@é Exagmpimicidorosd-g- flh&getfhglﬁ W31 3 4%6%9&3{ 1aarz]{nc 1" dioxide

6 8 Di chl or o- 4- (2 fluoroethyl) 3, 4-di hydro-2H 1, 2, 4- ben
he expected conpound IS

R F%g% géné O‘H‘é‘ B 8"%“6’6 ‘éc%j’r 188 &t erepedie fpwabedhinsiteps £and B
ofcﬁxamuse Bxedphefrém 333-aichiddarfliRM t he conpound obt ai ned

in the previous Step. Mel ting-Point : 180-184C EXAMPLE

12 :

7- d ,2,4-Db t

hi%rgglongﬂg % ‘rfb‘%g rﬁ&dﬁ‘pélrozth%)% 4- élplydq'r 1,2,4-benzoth(1§arclhza?21ne 1,1-

dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1 star[ing from the compound obtained in the previous Step.

EXAMPLE 12 : 7—Chlor0-4-(3-ﬂu0ropropyl)-3,4—dihydr0-2H—1,2,4-benzothiadiazine
1,1-dioxide

Step A4 : 7-Chloro-4-(3-fluoropropyl)-4 H-1,2 4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Step A of

Exarnple 10, replacing the 1-bromo-4-fluorobutane by 1-bromo-3-fluoropropane.



10

15

20

Step A : ,
7-Chl oro-4-(3-fluoropropyl)-4H 1, 2, 4- benzot hi adi az4

1, 1-di oxi de 20 The expected compound i s obtai ned 1r2€JUL 2007
according to the procedure described in Step A of

Exanpl e 10, replacing the I-btono-4-fl uorobut ane by

1- brono- 3-fl uoropropane. Meltingpoint : 209-212C 1 2
JuRlgnB7  7-aigost-é3-Buoropropyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine 1.1
7- Chl or o- i]ho( :i%-e]‘l uor opr opyl ) - 3, 4-di hydro- 2H 1, 2, 4- benzot ’
hi adi azi ne i(ql di oxi de The expected conpound is

obt ai ned according to the procedure described in Step C

'lfhfﬁ Exarerqlpl e 1, starting fromthe conpound obtained in
SXPPEGT SerEPSinshis ehtabed rergpbngito thel g3eddbRCIESANRL E, &Rp C of

e Ileolr’ oStaflthgf from rt%en%({r?ﬁﬂ“fg 4btaingd in the preyigus Sgepa- benzot hi
Meiimgpaie: : 431145°0xi de Step A :

7-Chl oro-4-(fluoronethyl)-4H 1, 2, 4- benzot hi adi azi ne
1, 1- di oxi de The expected conpound i s obtai ned accordi ng

ENA Ve Cel desgr i bed i t.e of .10 Exanple 10,
repl ac |Ip‘ﬁ_g§'t zgﬂ{lgr-obgz%é'%mﬁtbg}'gﬂiﬁgﬁmb%ﬂ"l’2’4‘beﬂ10fhiadiazine
br onof | uor obgtdiexide Mel ti ngpoint : 227-232C Step B :

7-Chl oro-4-(fluoronethyl)-3, 4-di hydro-2H 1, 2, 4- benzot hi
adi azine 1,1- dioxide 15 The expected conpound is

obsepned ACHME] ) BC re descr.ibed in Step C
of Exanple | . s?tnglruﬁbr%aﬁlg%?ﬁﬁgg%?ﬁfgjﬂﬁ%%ﬁ Lil iliepide,
the previous Step. EXAMPLE 14 :

s -4-(2-flyaoroet hyl) -3, 4-di hydro-2H1, 2, 4- benzot hi
T%% ?%I%Eﬁeg CO%‘,‘P_PPB#(}%OET@ 6 %rﬂln,g to"the procedure described in Step A of
Earfiple 10; éplaint titor- 8- b ) bhiage f7 BENZOL AL adi azi ne
12, L= di oxi de Tge expect ed conpoun%ﬁyg%gg{%élpﬁoé"be@%@or di ng
Meliingpoinir 68&d3°2 K described in Steps A and B of Exanple
3, starting from 4-bronoaniline.
Step B : 7-Chloro-4-(ﬂuorornethy])-3,4-dihydro—2H— 1,2,4-benzothiadiazine 1 1-

dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 14 : 7-Bromo—4—(2—ﬂuoroethyl)—3,4-dihydro-2H—l,2,4-benzothiadiazine
1,1-dioxide

Step A4 : 7—Brom0—4—(2—ﬂuoroethyl)-4H—1,2,4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Steps A and B

of Example 3, starting from 4-bromoaniline.
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Mel tingpoint: 229-232C 1 2 JUL 2007 -17 Step B :
7-Brono-4-(2-fluoroethyl)-3,4-di hydro-2H1, 2,4-b t g

adi azine ],1- dioxide The expected conmpound is ogfﬁfdﬂm 2001
according to the procedure described in Step C of

Exanple 1, starting fromthe conpound obtained in the

pr%yio s Step. 5 Meltingpoint : 122-124C EXAMPLE 15 :

7 %%E 4- (2B 1ompot-6etIHgIopthg]) A, il iy droe2 /2H; 214 -Berbolita o4k &1 -

di azi ne Iwﬂd-@;oxide Step A :

7-Iodo-4-(23? uor oet hyl )-4H 1, 2, 4- benzot hi adi azi ne

], 1-di oxi de The expected conpound i s obtai ned accordi ng

T%g t he B ocedur e, described in Steps A and B 10 of
AMBFE°cS compaynd HPaine acowtivmin thenprocederd iesgpbédin Step C of

EZ2RmB2B Gt : ined i :

7- I_gdo- 4-%%?%8%%%%%0)11{% ,Olit-a %’F%i/ndtrh Spﬁqlf-lolu,sﬁt%’-' benzot hi a
Mulzng peing;, 122-H148&i de 15 The expect ed conpound is
obt ai ned according to the procedure described in Step C
of Exanple 1, starting fromthe conpound obtained in

EDOEMPIEY L9 Y S- 10 6:R-(2 ¥l ol B dihydind2 Ao MELE 16
4-(2-FT uor oet hyl ) -(7- nioﬁ‘g?g?2%?%;%’?0012%}5-16%?%?%5%%“ L,1-
adi azi ne 1, dioxtfleoxi de 20 Step A :
4-(2-Fluoroethyl)-7-nitro-4H 1, 2, 4- benzot hi adi azi ne
1, 1-di oxi de The expected conpound is obtained according

t oStehet pr M@@&m@-ﬂﬁ&&)&ih@ﬁd‘gﬂf-!11,2,3-565{&%{%5%%@5%0179{1{0%@%@l ©

3, starting from4-nitroaniline.

The expected compound is obtained according to the procedure described in Steps A and B

of Example 3, starting from 4-iodoaniline.

Step B : 7-Iodo—4—(2~ﬂuoroethyl)—3,4—dihydro—2H-1,2,4—benzothiadiazine 1,1-

dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 16 : 4-(2—Fluoroethyl)-7—nitr0-3,4—dihydro—ZH—l,2,4—benzothiadiazine 1,1-

dioxide
Step A : 4-(2-Fluoroethyl)-7-nitro-4H-1,2 4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Steps A and B

of Example 3, starting from 4-nitroaniline.
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Step B :

4-(2-Fluoroethyl)-7-nitro-3, 4-di hydro-2H1, 2, 4- benzot hi

adi azi ne 1, 1- dioxi de The expected conpound is obtaijilkd 2007

according to the procedure dggcribed in Step C of

Exanpl e 1, starting fromthe Conpound obtained in the

previ ous Steg. 5 Melting point at : 165-166C EXAMPLE 17

- Step B 4-(2- luoroethyl)-7-nitro-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

7-Nitro-¢ﬁé%dg,2-trifluoroethyl)-3,4-dihydro-2kk1,2,4-b

cnzot hia- "drazine 1,1-dioxide Step A :

7-Nitro-4-(2,2,2-trifluoroethyl)-4H 1, 2, 4- benzot hi adi az

ine 1, 1-di oxi de The expected conpound is obtained
ThecBaegied Forpornd 1 pblased rascerdingrtobel provedtreplesatited dnBtep C of

Dbty 1R Sk GELARbAIRLAA g Rbls S, =1

enzot hi adi azi ne 1, 1-di oxi de The expected conpound is
obt ai ned according to the procedure described in Step C

E a (5 bha }.b the tained.
e R VI ek B R AR Lo
18 - diazine 1,1-dioxide
7-Chl oro-4-(2,2-difluoroethyl)-3,4-di hydro-2H1, 2, 4- ben
zothia- diazine 1,1-dioxide Step =A :

5- .y b L i Gl > i i .
5 %ﬂ%{ 0-72NftR- 2B DL @R BTy AN @b?@ﬂ%ﬁ%ﬁ%&ﬂhd%ﬁh%@?ﬁd%ude

g of 2-am no-5-chl orobenzenes onamn
(obtained in accordance with J. Chem Sec. Perkin 1

9 43-1047). dissolved i.n 4 of di oxane there are
Th% (fgg%p,tgt? %onix%ogné & gbtalgieé‘fl%coégn%t%tg‘e Br_oge(ﬁire <FscB9q:q @i Heps A and B
of BxdmP1ed3, Rlartirfy fibrhl4ugroAGRAd Sndeci I tERhABINBdocthEef | ask

is hernetically closed i medi ately and subjected to
vigorous stirring at anbient tenperature for 10

m s. The:.s0l’ S.: t he ved eduged . .
Moo R e e B D A S R e
up in wat érl-didRidel ), and the insoluble material is
collected by filtration, washed with

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 18 : 7-Chloro-4-(2,2-difluoroethyl)-3,4-dihydro-2 H-1,2,4-benzothia-

diazine 1,1-dioxide
Step A : 5—Chlor0—2—(2,2—diﬂuoroacetamido)benzenesulphonamide

To 1 g of 2-amino-5-chlorobenzenesulphonamide (obtained in accordance with J. Chem.
Soc. Perkin 1 1979, 1043-1047) dissolved in 4 ml of dioxane there are added, in the cold
state (+ 5°C), 0.6 ml of pyridine and 0.6 ml of difluoroacetic acid chloride. The flask is
hermetically closed immediately and subjected to vigorous stirring at ambient temperature

for 10 minutes. The solvents are then removed under reduced pressure. The solid residue is
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water and dried to yield the expected conpound.

Mel tingpoint : 180-181 C Step B :
5-Ch|oro-2-(2,2-dif|uoroethylanino)benzenesulphoﬁb&idHL 2007

5 1 g of the conpound obtained in the previous Step is
suspended in 15 m of dry ethé?; 500 ng of LiAl |34

are added thereto. The mxture is stirred. After 30

Wk FHUERE, Wathe(1Rimbamd the misclableenttéril cdleetel BY Hil@fbn, washed with

I 8- 5l .ow dded; the mxture is then acidified to
%€%§5Byﬁ“§aﬁﬁﬁéiﬁgﬁggﬂ% 1O8WPorRY-. The nixture is
rxhinapbed - Weo-nsetchyl acetate; the organic phases are

dri ed, renoved under reduced pressure. The dry residue
is then recrystallised froma 10 m xture of

ac /. . 10)., Meltingpoint : 127-131 C Std:

g Lob ‘?51,0%{%7(?’%ﬁ?%%?ﬂ@ﬂ?‘%m*i%?wm}ﬁmdmi azi n
e 1,1-di oxide 300 ng of the conpound obtained in the
pr%ﬁigus Step are suspended in 1.5 m of ethyl

of thd

OFEPEINdTHEIREG iTuthe Previnenbed iatugBAGd it BMORENry ether:
00SSELF ' fter .15 cooling, the insoluble
matSlzére i a%ﬂ\/}hkiﬂ%gg%%gggge@;rg%w)@?éﬂ SW“% {fter 49 ruputesn dhe mixture

isve@shetingenies hith ahd veseré §1bwlli R1dBY the I

a%ila%icng%%i ot %&]331: 8eC & Vggf' 2 .H?ﬁﬁrqu%eg dcfiffied to pH 4 by
¢ Ihé! 8d' pE 'Fél;nh- l]_i #;Z dwrBiEe m(;qmgtgd-vathwu]tﬂﬁacmel {2: gD phascs

aZOUM R GEAgT A : of the, conpound.

obt ained int heepfeev}:%gg%tugep @r%edrg?%sé‘%qe\}é&h% eRryetallised from a

mixyreost aceigne/mater {5: bd). of i sopropanol . 370 ng of finely

en-.u .are added to the solution, which 1is
4%%?% %%fe%ﬁgp%égc for 20 minutes. The solvent is then
evaporated off under reduced pressure and the residue
is taken up in 10 ml of water. The suspension obtai ned
i sSkaiCst E@hlare-4p@. Bdifluptvettiy-4i-d, 204-b&Mo G A AR 1. B dioxide
extracted 3 times with chloroform The organic 25 phase
is dried over magnesi um sul phate and evaporat ed under

3b@digoefthpicespuiigl obithied ir? th Yre kO Step 28 suspended in 1.5 ml of ethyl

orthoformate. The mixture is heated at 180°C in an open vessel for 45 minutes. After

cooling, the insoluble material which appears is collected by filtration and washed several

times with diethyl ether and dried.

Step D : 7—Chloro—4—(2,2-diﬂuoroethyl)-3,4-dihydr0-2H—1,2,4—benzothiadiazine 1,1-

dioxide

250 mg of the compound obtained in the previous Step are dissolved with the aid of heat i
15 ml of isopropanol. 370 mg of finely broken-up NaBH, are added to the solution, which
is then heated at 60°C for 20 minutes. The solvent is then evaporated off under reduced
pressure and the residue is taken up in 10 ml of water. The suspension obtained is adjusted
to pH 5 with the aid of 6N HCI and is extracted 3 times with chloroform. The organic

phase is dried over magnesium sulphate and evaporated under reduced pressure. The
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residue is then recrystallised fromnethanol with the

aid of heat. After cooling, the precipitate obtained

is collected by filtration, washed with cold nethafo] JUL 2007

and dried. Meltingpoint : 126-128C EXAMPLE 19:

6, 7-Di fl uor o- 4- (2-f 1 uor oet hyl¥¢3, 4-di hydr o- 2H1, 2, 4- ben

zothi adiazine 5 1,1-dioxide Step A :

rgsiqueDiis [theor cecdystallidel ufbsa emnbthnol AkH He 4idPBR _Zh%tg yreieln aczoioﬂng the
o >

1..1-di oxi de.The expected conpound is obtain
PRt liaa? ﬂ@taﬁﬁg ﬂ%féﬁlﬁ?tsg E}fi fitteatigaswashedbwith golgtreqianal antdriRd.
Mélikxpopk e136-1s¢arting from 3, 4-difl uoroaniline.

Mel tingpoint : 198-202C 10 Step B :
6, 7-Di fl uoro-4-(2-fl uoroethyl)-3, 4-di hydro-2H 1, 2, 4- ben

iy 2zl - di oxi de The expected conpound is
—%’%i&grm&“@aiab (@'épt‘borf’é'éhgu?fPS'g'Ealﬁ?‘de’é@E‘P'ﬂgUZﬂfbeﬁzeﬂniﬁiiazine
of Exanpl e 1ji-deki¥et i Ng from the conpound obtained in
the previous Step. Meltingpoint : 128-130C 15 EXAMPLE

20 :

7- 0f 0- 2-£ M, I rbo -4-(2-f| uoroet hyl)-3,4-dih
yarszoke” BB SRR 2 s pinesiob dingice
of the conmpound of Exanple | dissolved in 2.5 m of

T,gcetonitrile there are added 0.5 m of triethylamne
haxEECkdfiomgougd Hyabtaiaedcaparrding. to Teepro@dote deborBed i8R pk & and B

oﬁgkémﬁg3agaﬂﬂ%i shelpesaLure for 5 hours. The sol vent
' f enov &

is then fe under reduced 20 pressure. The residue

Me&ingaicamy k9820220 M of acetone; charcoal is added to
the resulting solution, which is then filtered; water
is then added to the filtrate. The precipitate obtained

i sSeplh ec ] Aty atli &S it t and. =
g Ve e AR RO E o berghiaciasine 1,1
EXAMPLE 2dioxide
6, 7-Di chl oro- 4- (3-fl uoropropyl) -3, 4-di hydro-2H 1, 2, 4- be
nzot hi a-

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 20 : 7-Chlor0—2—ethylaminocarbonyl-4-(2—ﬂu0r0ethyl)-3,4—dihydro-2H—

1,2,4-benzothiadiazine 1,1-dioxide

To 500 mg of the compound of Example 1 dissolved in 2.5 ml of acetonitrile there are
added 0.5 ml of triethylamine and 2.5 ml of ethyl isocyanate. The reaction mixture is
stirred at ambient temperature for 5 hours. The solvent is then removed under reduced
pressure. The residue is taken up in 10 ml of acetone; charcoal is added to the resulting
solution, which is then filtered; water is then added to the filtrate. The precipitate obtained

is collected by filtration, washed with water and dried.
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diazine 1,1-dioxide Step A: 6, 7-Dichloro-4H1, 2,

4- benzot hi adi azi ne 1, 1-di oxi de The expected conpound_is »

obt ai ned according to the procedure described in Sﬂe& JU[, 2007

of 5 Exanple 1, starting fromthe conmpound obtained in

Step A of Exanple 4. Step S:26, 7-Dichloro-4-(3

fluoropropyl)-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de The
EXAMELEQR Iconpdicidor a4 fmongstopel Si4iiig df @2 HOE? 4-benzothia-

procedure d scrliﬁd.ln Step A of 10 Exanple 12,

starting froffPR&1clmrgEnd obtained in the previous

Step. Step C: 6, 7-Dichloro-4-(3 fluoropropyl)-3,

4-di hydro-2H 1, 2, 4-benzothi adi azine 1, 1-dioxide The

exderded GoRicerne-11-Ict-denmrethiabiagnadl, hglidxedd he

procedure described in Step C of Exanple 1, starting

fromthe conpound obtained in the previous Step. 15
THéettpenigd pohipound 1B80btAB3E EAMR ' ibgd j

6. 7-Di chi QF%“’H- (4-1 uor obut yl )-gg?ig%ipﬁofﬁc}“é‘? CEbsd jn Sdsp A of
Expgtnle b-stagiiag finm the compayiddbiatge: in@icp Dok Bkanpleds- ( 4

fluorobutyl)-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de 20

The expected conpound i s obtained according to the

prigelur &, dEsddroed3-udb ofH- 1 Bxappl & niD; rij,ng.

fromthe conpound ogt]glil ne)g@fpﬁl) Step A of E@%%ﬁ]lzé%gif Hl?%ﬁle

JUL 2007 -22 Step B

 ZeoPhE QR 0o i { 4 ) -3, 4-di hydro- 2H 1, 2, 4- b
Tife oL BfBotiid £ SnMALP BoXdihe o IE bIRKERe SR 1 86D A of
Exebipdi Hi dtasitmgniiratinigs dompdnad pbaied i theGesehisare, in Step C

of Exanple 1, starting fromthe conpound obtained in
the previous Step. 5 Meltingpoint : 141-143 C EXAMPLE

23tep C :  6,7-Dichloro-4-(3- 3 4-di o o
4- 5-F uor oeéchyolrg)- 7(- (ﬂ r%lé)tr?@rlogyulf Sﬁo‘é’h K;rf) 32,@15'&14599&%%@;%3”6
2, 4- benzd-I-dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 22 : 6,7—Dichlor0—4—(4-flu0robutyl)—3,4—dihydro-2H—1,2,4-benzothia—

diazine 1,1-dioxide
Step A : 6,7-Dichloro-4-(4-fluorobutyl)-4H-1,2, 4-benzothiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Step A of

Example 10, starting from the compound obtained in Step A of Example 21.
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t hi adi azine 1,1-dioxide Step A :

4- (2- Fl uoroet hyl)-7-(net hyl sul phonyl )-4H1, 2, 4- benzot hi

adi azi ne 1,1- 10 dioxi de The expected conpound i § 72 JUL 2007
obt ai ned according to the prggedure described in Steps

A and B of Exanple 1, starting from

2-§ni%q-5-9nelh | sul phonyl ) - benzenesul phonam de. Step B

. olep B> 6,7-Dichloro-4-(4-fluorobutyl)-3,4-dihydro-2H-1,2, 4-benzothiadiazine 1,1-
4- (2- Fl uogggthyl ) - 7- (et hyl sul phonyl ) - 3, 4- di hydr o- 2H 1,
2,4-benzothia- diazine 1, 1-di oxi de 15 The expected

conpound i s obtained according to the procedure

Tdescri%gd in Stgp C of Exanple I, starting fromthe
ORISR SBRePRE s Chiatntd 35Puding e’ the @pocedne tdepgyitsdiintStep C of
Eﬂ&@ﬂé%@a]ﬁ}i@' I¥3 : ined i -

6, 7-Di chIoro-£%%2§%?%???ﬁgﬁgg?%y?f?%PﬁyﬁF%§§Pb-ZFL1,2,4
Melyizgpeimii 441-2¢3U7 azi ne 1, 1- di oxi de The expect ed

conmpound i s obtained according to the procedure of

Exanpl e 18, replacing, in Step A the
EXAMPNE23: CH{20FRISARNETUnRIIANAL] !

obtai ned in gtep A §?§2xanpleﬁg?ﬂﬁ@ﬁ¥?%gﬁgﬁﬁﬁgﬁgﬂﬁfbbaHO_

141- 145C ZAbiagigrige,1-200dde - 23 EXAMPLE 25 :

7-Chl oro-4-(2,2-difluoroethyl)-6-fluoro-3, 4-di hydro-2H

1, 2,4-benzo- thiadiazine 1, 1-di oxi de The expected

c Srgodnd 4-@-Bhibedeig - AeRanHkiIEhdR)LAR 1 RN REEBY S M zine 1 1-

Exanpl e 18, replacing, in Step A the '

2- am no- 5¥eH¥r obenzenesul phonani de by

2-am no-5-chl oro-4-fluoro- 5 benzenesul phonam de.

Mel ting point : 155-159C EXAMPLE 26:

TI8-c@ptaedeotnfdmtllisiobaiatdydcbrdadtothByicantidscAbdr RAAZRIA and B

iﬂ adi?ane . .
of Example 1, starting from 2-amino-5-(methylsulphonyl)-benzenesulphonamide.

Step B : 4-(2-Fluoroethyl)-7-(methylsulphonyl)-3, 4-dihydro-2H-1,2,4-benzothia-

diazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Step C of

Example 1, starting from the compound obtained in the previous Step.

EXAMPLE 24 : 6,7—Dichlor0-4-(2,2-diﬂuoroethyl)—3,4—dihydro-2H—1,2,4-benzothia-

diazine 1,1-dioxide

The expected compound is obtained according to the procedure of Example 18, replacing,

in Step A, the 2-amino-5-chlorobenzenesulphonamide by the compound obtained in Step A

of Example 4.
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1, 1-di oxi de 10 The expected conpound i s obtai ned
according to the procedure described in Exanple 1,
starting from 2-ani no- 6- chl or obenzenesul phonani de dnd JUL 2007
1-fluoro-2-iodoet hane. EXAMPLE 27:
4-(2-FIuoroethyl)-?-(triIIuoﬁ@hethyl)-3,4-dihydro-2k+1,
2, 4- benzo- thiadiazine 1, 1-di oxi de The expected
EXAMRIFI25 & 7dBilai néq2, 2akitu ationthy1)e5-11t6roP3, AGRENHIS-21-1,2,4-benzo-
descri bed ip?E$am§I§ 1,. 15 starting from
2-ami no- 5- (PPAYRHEE dHadinyide. benzenesul phonani de and
1-fluoro-2-iodo- ethane. EXAMPLE 28:
4- (2- Fl uor oet hyl ) - 7- met hoxy- 3, 4-di hydro- 2H 1, 2, 4- benzot
The s¥pesiadfemppund g eixaided Kol ©xbe ptoeddwro P BMiHple S 8, replacing,
: | ned saccor di the procedure .described in
1%%%|/g’ Iﬂ?e %%glpgi%ﬁ%ﬁ?rpgqﬂzgnesulp onamide by 2-amino-5-chloro-4-fluoro-
béhzamdsntphbrareidboxybenzenesul phonani de and
ké-fluonoiz-iodogthane. EXAMPLE 29:
Maltiag\ngirg - A56959°G ¢ i £ | uor oet hyl ) - 3, 4- di hydr o- 2H 1, 2, 4-
benzot hi a- diazine 1, 1-di oxi de 25 The expected conpound
i s obtained according to the procedure described in
EEAMPBILE 26: 8-CthiorotH@-fliéxBethyl)-3,4-dihydro-2H-1,2 4-benzothiadiazine
2-an1no-5-cﬂ|onobgnzenesulphonan1de and
1,1, 1-tri f I bb9629d¢ odoet hane. 1 2 JUL 2007 -24 EXAMPLE
30:
4- (2-Fl uoroet hyl ) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne
The axpgrcisdi compotind 1seoipaiotd accoatipo tinthe i ol eibed in Example 1
st lggn%ing_to t he ﬁéﬁ%edure described in Exanple 1,
LRI Y <h DEBREMOs MKl dRA AT fiorerddodoethane.
1-fluoro-2-iodoethane. 5 EXAMPLE 31:
7,8-Di chl oro-4-(2-fluoroethyl)-3,4-di hydro-2H1, 2, 4- ben
1207 i h@-Fluotoedind) T deriflineroaepigd)-8d- diRYMLIL 1154-benzo-
obt ai ned aggor,di n t he. procedure described in
Exanpl e 1,QB?95FPgh%???%ﬂ4£
2-am no-5, 6-di chl or obenzenesul phonam de and

1-f|uor8-2-iodoe1hane.
The expected compound is obtained according to the procedure described in Example 1,

3

starting from 2-amino-S—(tn'ﬂuoromethyl)—benzenesulphonamide and 1-fluoro-2-iodo-

ethane.

EXAMPLE 28: 4—(2-Flu0r0ethyl)-7-methoxy—3,4—dihydr0-2H—1,2,4-benzothiadiazine
1,1-dioxide

The expected compound is obtained according to the procedure described in Example 1

starting from 2-amino-5-methoxybenzenesulphonamide and 1-fluoro-2-iodoethane.

EXAMPLE 29: 7-Ch10r0-4—(2,2,2—triflu0r0ethyl)-3,4—dihydr0—2H-1,2,4-benzothia-

diazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Example 1

starting from 2—amino-5-chlorobenzenesulphonamide and 1,1,1-trifluoro-2-iodoethane.
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10 Melting point : 230-232C EXAMPLE 32:

6, 8-Di fl uoro-4-(2-fluoroethyl)-3,4-di hydro-2H 1, 2, 4- ben
zot hi adi azine 1, 1-di oxi de The expected conmpourfd?i UL 2007
obt ai ned according to the pro&;dure described in

Example 1, starting from ™7

2-am no-4, 6-di fl uor obenzenesul phonam de and 1-flu

or o- 2-i odoet hane. 15 Melting point : 146-]47C EXAVPLE

EXAMPLI 30: 4-G-MiyoraetinDsbwihydrs AT 44y bomsotipdinping Igeglioxide
zot hi adi azine 1, 1-dioxide The expected conpound is

T%gtained according to the procedure described in
gﬁﬁ?‘gﬂh§0mwngt1§pb§aﬁ§dfa|c@9fdmg to the procedure described in Example 1,

Rrtad Bom3. B s f ].phonani de .and
% ?@uo%@zﬁﬁgﬁsﬁéﬁﬁwﬁéﬁf#ﬁ@dg ‘19{0'.5‘“1‘%@1‘?26(: -25- 1
2 JUL 2007 PHARVACOLOG CAL STUDY OF COMPOUNDS OF THE

LON LE 34 : Study of the effect of conpounds
w%ﬁ“ ke-4r(Gdinosaethyl)-3svikyilno-X8rbpdsbenzothiadiazine

oocytes NRNf\1Siigfife Prepared from cerebral cortex of
mal e Wstar rats by the caesium 5 chloride/ guani di um

t hi ocyanate nmethod. The poly (A) nRNA' s are isol ated
[ e Pol yATtract NA | sol ation systens kit

T{@F%‘g‘é’ CWA%)”X%% OI%ﬁﬁ“E@E%Q?r%wg 40 fhevrpcaguresdesagbedpiar Example 1,
staaipg titom Thenifs Y @sh1dfoBeianidd Suidr 3y $y 2

18C to permt ex ression of tﬂ%ﬁg?é@ESﬁ%;ghgﬁﬂsi?¥whﬁ@ﬁ
Meltmeaqwiny 246-234%G' | used. El ectrophysi ol ogi cal

recordings are carried out continuously at anbi ent

tenperature in a 10 Plexiglass(r) chanmber using OR2
EXAMBIF(3D: &3 DifldoRl4-(2-086rbetth3f3 430y B3P Y% d B80s0thiadian

"vol tage-cl anp” net hogl usi n§ }sﬁv\)g el e%%‘?zégzg?&\ﬁi ?ﬁnzé’thmd‘azme

third el ecthbdioxeaced in the bath serving as

reference. Al the conpounds and the AMPA are applied

via the perfusion medium (S)-AMPA is wused in a
Throenyented apimpound isl obBthedTh@otdiy b GMF6RHulNANGRL DY dfiple 1

appl i.cation.of AVPA in
StﬂIPng from i—am1n0-4,6-|\</1Efﬁmrobenzenesulphonamide and 1-fluoro-2-iodoethane.

EXAMPLE 33: 5,8-Diﬂu0ro—4—(2—ﬂu0r0ethyl)-3,4—dihydro—2H—1,2,4-benzothiadiazine
1,1-dioxide

The expected compound is obtained according to the procedure described in Example 1

starting from 2-amino-3,6-difluorobenzenesulphonamide and 1-fluoro-2-iodoethane.
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15 the absence and presence of conpounds i s neasured.

For each conpound studi ed, the concentration that

doubl es (EC2X) or quintuples (ECSX) the intensityzﬁUUL 2007

the current induced by AMPA alone (5 to 50 rtA) is

determ ned. The conpounds of tHe invention greatly

potentiate the excitatory effects of the AMPA. By way

of BHARNMACQHLOGI6ide HE DN OBGOMBOLUNDS O TIEEANVENTION

6.7 1.4Mand an EC5X 20 of 14.5 0.6M EXAMPLE 35

Qoj ect recognition in adult Wstar rats aged 3 nonths

EXia MINLE GY : ISeedg 6f thie@ffek | . i i

initially deve‘lﬂ)%p.ed by Eﬁlﬁk&%&hgﬁawﬁ%@%&r%@&%%ced by

Brai n Res., A4 inPenapps 5odytesThe test i s based on the

spont aneous exploratory activity of the animal and has

the characteristics of episodic nenory in 25 hunmans.

nTRNA 'smerorprefest fremSeasbhl \“ortbe GUedd LLa€lpyal '

ool harmsol . 1997, 26 1 2 JUL o5 5uE bflhe cacsium

chipsideggnidim fhjoexanie napgpé Byes pakycth OmsRVBARTELisdbtedtusing the
[ 996 )., ;2747-283) an

FRL AN PI AR e BRAR otk DR bpa POt 1% of 50 ng

pebpents Tt doaiteh Wresinbulatdd BPING 4-dQP @t § 0 ol ;ﬁﬁnitte\%\?ression of the

other new. Prior to the test, the animals (nmale star

recspOrsyelnrathepstared at@RuntiFnsedce) are habituated to the

envi ronnent (an 5 enclosure without an object). In the

course of a first session, the rats are placed (3

Eidcnopesjologibalt leoraiiph asdlEfried ButbdtRub ey & MGed temperature in a

i dentigal objects. The duration of exploration is

Pieagtse chrabee asingoBRcmedinm (IheExpottae, 6973, hBds 8001334) by the

" ' 3 mputes), 24 hours later, 1. of the 2

%‘gjtc%%? 2c1n|§ps Y& gcue%lgb Oaglﬁ‘ét\r/\‘?dﬁﬁj %’E{‘ 2 ’1“!‘?@ derirade plpced in the bath
saxplgeks adfeencé.s neasured for each object. The

assessnent criterion is the difference, Delta,

expressed in seconds, 10 between the exploration tines

0Met ohl £61. for the famliar ohject in the _
Al the SBEICRICEE R0 8 oRfet R BoerGroamais, (S-AMPA is
ugdeuiacostentiati@abLI0M! The BeicGaredhdied 03? %eoerfpghg HoRWFAMPA in
60 ,m nut es, before each session, explore the miiar
thSnFhserce i Prrsense el otoaronndsisameasugrsi thoe #hchreompound studied, the
coMeftationdi bj .ot earlier S

“been fé&gg%?gﬁﬁbkgﬁFggﬁz(%rIgﬁéghgﬁﬁﬁggsggﬁﬂ%@ﬁﬂyt e current
infdgedd byt AVERSA atloeen(itogiti HA OB dpeehiaeent i al |y expl ore

The compounds of the invention greatly potentiate the excitatory effects of the AMPA. By

way of example, the compound of Example 1 has an EC2X of 6.7 + 1.4pM and an EC5X
of 14.5 £ 0.6uM.

EXAMPLE 35 : Object recognition in adult Wistar rats aged 3 months

The object recognition test in the Wistar rat was initially developed by ENNACEUR and
DECACOUR (Behav. Brain Res., 1988, 31, 47-59). The test is based on the spontaneous
exploratory activity of the animal and has the characteristics of episodic memory in

humans. This memory test is sensitive to ageing (SCALL er al., Eur. J. Pharmacol., 1997
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15 the new object, which indicates that the object

i ntroduced earlier has been renmenbered. The results

obt ai ned show t hat the conpounds of the inventi

greatly increase nenorisatiop at a | ow dose. BSS?\AHJL 02007
exanpl e, the conpound of Exarple 1, in doses ranging
from0.03 to 1 ng/kg by the oral route, significantly
32l By E3) naswdotoy chadingraic dysfupgioBXABRIRT GBINI €bjlecPharm. Biochem.

okl NI rat.s ;aged 17, no s Inold rats
BERSEOUSE: 3BT 20 K8 oS5 RHRC o SpEiiCRne Bribeomypbuetion of
2 vbfpogniftfaiey siribdr.shifie -06nd Pmikidieth@%ter nbHEPAR tTRhStebMeSinimals

Wst\gr rats aged 17 nonths: CERJ, France) are
(el W i datst a8ee Remorthyi EERdeRtan¢e) rare hebiomtadetovsht leoviroranent (an

' : - CQU iIst.sessio he rats are.
o EE P R DB e Rl A Bt 5550 B rie pliee B Binutes
in2thedanldsos, imbjledt sherd lage dudeaticd otRécts? STHRXALM R bpeﬂgéraﬁon is
measur ed f%r‘ﬁ each object. In the course of the seco
MEULGHLIT E3 N MR- 8)he caursrorfrthe sacend sqssion (3 mempespideatuss later, 1
of e Lb; QRLEGH: et T ration of . .
e%pl%?égt@(? %gs %la@eﬁﬁeg%vﬁ red ?%?Ct'eglg%g%sﬁ%% f]exﬂk%ranon 1s measured for
eaghselgsete fhe cassesemewncriteriohds dhd ideff@aae, Dath! 8xpressed in seconds
b%gr eﬁjsed | n .secongﬁ, bet ween the exploration tines ’
FBFe W& AR BIOLERCSARE theghew plyestand | fprthe dppdier obiscttinghe course
oftBl lsE@ndfseédish. I8E QBArHESThAL- ials. .
previously treated wth thgg’cparg‘pl&ésgy%&tg%ﬁ tggﬁﬁf‘erz%?he oral
roufe7omziutgschefere gachiessivesexipliothe femdinr objsi v, the XPlv@bfect in an

.the fam |liar .ohjec nd,the new object in an identical
‘d%%hcr?_ier”}m § ot ErsfEcmange (ﬁ’ﬂ%’té’i’ff °¢ fhgidhesebeen forgotten.
Agiatdli geatb@svibes eoﬁlfads]gﬂt ten facilﬂ?&%_émb&%%ﬁtf‘o% f_éiﬂrefee%nﬁgp)( §xplore

conpound that facilitates menocognitiom pref
the Rpv ebiect, prichadicalss Bwt thewghjechintrdiiced eadiet atbetmemembered.

j i C i er. has _been r nbered. 5 The .

TR uSfl BORNCaRP a0 Bl "PRetBR60MRS BrStie meaty increase
memuesHtionat a law d@a. doses, oppose the age-rel ated

deficiency in nenory retention in the object

recognition test. By way of exanple, in the nenory
B [ Sthet le. |l signifi tly

e P O B e LB R kB e O3 9], mee
byethe nradrowe, dueficnt Pirprogékgehyrytrbientigr. al  rout e.

EXAMPLE 36 : Object recognition in Wistar rats aged 17 months

In old rats there is a deficiency in memory retention in the object recognition test. Prior to
the test, the animals (male Wistar rats aged 17 months: CERYJ, France) are habituated to the
environment (an enclosure without an object). In the course of a first session, the rats are
placed (3 minutes) in the enclosure, in which there are 2 identical objects. The duration of
exploration is measured for each object. In the course of the second session (3 minutes),
1 hour later, 1 of the 2 objects is replaced by a new object. The duration of exploration is
measured for each object. The assessment criterion is the difference, Delta, expressed in
seconds, between the exploration times for the new object and for the familiar object in the

course of the second session. The control animals, previously treated with the carrier by the
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10 EXAMPLE 37: Pharmaceutical conposition Formula for
the preparation of 1000 tabl ets each containing119 UHL 2007

of active ingredient : Conmpound of Exanple L.
10 ¢

.......................................

age-related defifiendy INBGIGSY W&fention in the object recognition test.

stearate...... R e
By way of example, in the memory retention test.the campound of Example 1. significantly

oppos%s gheTéaéegrelated deficiency in memory retention, even at a dose of 0.1 mg/kg by the

oralIoute. . . .. ... 3g1
2 JUL 2001 -28 CLAIMS 1. Conpounds of fornmula (1): R3
RFRA/ N /R IY (I), REB\ SOz \ R R6 wherein : -
FAVAATESeN ' ranched nonof | uoro- or
poIVTTUﬁTD-g§?%ggvﬁ§?£ﬁgéﬂgmbwna 5 nmonof | uoro- or

pol yfl uoro-cycl oal kyl al kyl group wherein the al kyl

Frohet foii the Glepiatianof 1000neRets ehcHoANGIES 1@&% cg%%i/vcﬁi%reegiem :

cl oal k noiety is C3-C7, - R represent
C%%Hﬁ?%¢°g£§?ﬁﬂﬁ1seheetedmﬁr@nmLLneaL"onmbLanched ................ 10g

drd8tdpyicel@Btd onal |y substituted by one or nore
}ﬁglogeﬁkgfgns, preferabl'y fIuort ne and from-tinearor-2 8

Vteahethrell.. CL- C6al.kyl.am.nocarbonyl.... .10 - R2 represents a 10 g
Lhydrogen or halogen atomor a group selected from
R A O D AT R s reemresrerscmeesseseeseee e et eee e e 100 g

Magnesium stearate...........oo.oooereeoeooeooeo 3g
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Cr Coal kyl optionally substituted by one or nore hal ogen
atons, and from C3-Cr7cycloalkyl, - R3, R4, R5 qng 5@L 2007
whi ch nay be the sane or different, each represent an
atomor group selected from hydrogen and hal ogen atons
and the groups nitro, cyand® linear or 15 branched

Cl- Coal kyl sul phonyl, hydroxy, |inear or branched

G - Chal koxy, linear or bCAadNEYl Cl- Coal kyl optionally
substituted by one or nore hal ogen atons, and am no
optionally substituted by one or two linear or branched
Cl- Coal kyl groups, and also addition salts thereof wth
a pharmaceutically acceptable acid or base, and optica
Coopemds phermofa (hhen they exist, 1 2 JUL 2007 -29 it
bei ng understood that_R3 rﬁpresents a hydrogen atom
when R6 does not represent & hydrogen atom 2.
Conpound of formpmula acwsr di toclaiml,
characterised in‘t reprgsents a, |linear or
branched nono fl uor Coéal kyl groquLS 3. Compound of
formula (1) accer gd'™ 2, characterised in that
RF represents a °fluofonethyl, R;fluoroethyl,
3-fluoropropyl or 4-fRyorobutyl group. 4. Conpound of
formula (1) according to claim11, characterised in that

wherBla :r epresents a 2, 2-difluoroethyl or

>

2,2,2-trifluoroethyl group. 5. Conmpound of formula (1)
according to any one of clainms | to 4, characterised in

Hmbrelsé@s Rlide8P b BRNESemBKSMRBEN DA u&o-@oatj}gmgm%r&rp or a

formula (1) according to any one of clains | ) 5,
nedreflaetoe of peldlverotdyatoalkRialkyd srawericsein theyadkdgegiciyris Ci-Cq and

fl [ . d of f I I di
g B REE M e SPRR R B T St TRt R

represents a hydrogen atom 15 8. Conpound of fornul a
(1) according to any one of clainms | to 7,
Rogaprgsands ¢ Sx@rogen ftpay or a group selected from linear or branched C,-Cealkyl

optionally substituted by one or more halogen atoms, preferably fluorine, and from

linear or branched C;-Cgalkylaminocarbonyl,

R, represents a hydrogen or halogen atom or a group selected from linear or branched
Cy-Cgalkyl optionally substituted by one or more halogen atoms, and from

C3-Creycloalkyl,

R3, R4, Rs and Ry, which may be the same or different, each represent an atom or group
selected from hydrogen and halogen atoms and the groups nitro, cyano, linear or
branched C;-Cgalkylsulphonyl, hydroxy, linear or branched C;-Csalkoxy, linear or
branched C;-Cgalkyl optionally substituted by one or more halogen atoms, and amino

optionally substituted by one or two linear or branched C;-Cgalkyl groups,

and also addition salts thereof with a pharmaceutically acceptable acid or base, and optical

isomers thereof when they exist,
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R4 represents a hydrogen or hal ogen atom 9. Conpound

of formula (1) according to any one of clains I
characterised in that R5 represents a hal ogen algk§UL 2007

10. Compound of formula (lI) according to any one of

claims | to 9, characterised h that 20 R6 represents
~a_hydrogen or hal ogen atom 11. Conpound of formula (1)
Itabeiag dindgrstagdcthai Ry teprodentshe hgdrogen atom when Rg does not represent a

-4-(2-fluoroethyl)-
h%?‘ﬁ’%‘?%@&%o- 2f1-1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de. 12
JUL 2007 -30 12. Conpound of forrmula (1) according to
claim1, which is 6, 7-dichloro-4-(2-
21 | {orperng of fomanle(hydeadipiHd clim- hehaatthiigdiiazhfieRy represents a

1, - di oxi de. . ou f.formula (I) according to
cl ;’P?nér%)‘( *bga%"}é%dgﬁ“é’g‘%fﬂgoﬁ?@zﬁ%@ﬂ BB - 4S (.)2-
fluoroet hyl)-3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne

1,1-dioxide. 5 14. Conpound of formula (I) according to
3¢ -ompf’unq,\ﬁf dormuda @) apgasdiag 1o Blabnd, #heraeterised in that Ry represents a

fl )7 B4 di re- 1.2, 4-henzat hi.adi azi ne
1, ??gli%g%f%é’. 2 ?Bér"%%“%gufﬁl&%gm?yﬁ roﬁﬁrqﬁ‘o(%&*)‘ﬂ BESPRE R4 N
R2 (VI) R5 S02 R6 wherein R2, R3, R4, R5, R6 and RF
are as defipned in claiml. 10 16. Process for the
4'pr giﬁgllpg}lli\%ﬁp g‘?mﬂ"é)arréb a¢rPeding tq glaimy|la ciarictertsed rin ity Rrarepresents a
ol a0 dmord bt b1 2l bAGyGAERRUNT of formula (1) -

5. Compound of formula (I) according to any one of claims 1 to 4, characterised in that

R represents a hydrogen atom.

6. Compound of formula (I) according to any one of claims 1 to 5, characterised in that

R; represents a hydrogen or fluorine atom.

7. Compound of formula (I) according to any one of claims 1 to 6, characterised in that

Rj3 represents a hydrogen atom.

8. Compound of formula (I) according to any one of claims 1 to 7, characterised in that

R4 represents a hydrogen or halogen atom.

9. Compound of formula (I) according to any one of claims 1 to 8, characterised in that

R;s represents a halogen atom.

10. Compound of formula (1) according to any one of claims 1 to 9, characterised in that

Re represents a hydrogen or halogen atom.

11. Compound of formula (I) according to claim 1, which is 7-chloro-4-(2-fluoroethyl)-
3,4-dihydro-2 H-1,2,4-benzothiadiazine 1,1-dioxide.
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al), R5 SO2NH2 R6 wherein R3, R4, R5 and R6 are as

defined for formula (1), which is cyclised in th
presence of a conpound of formula (I111) 15 ﬁz&cﬁ&bﬂ@m
(I'11), wherein R2 is as defined for formula (1) and R7
represents a linear or branchdd Cl-C6al kyl group, 1 2
JUL 2007 -31 to yield the conpound of formula (I1V) :

3 R4/ NHYRZ ~1 N(1V), R5 SO2 R6 wherein R2, R3,

4~ R5 an are_ as _defined hereinbefore, whichis
liﬁege?lgau%dtﬂ_? 50%%0%&06‘?5%r Hul daimy)1, swhich RE €, ¥Alichloro-4-(2-
V\fhﬂﬁ@bBthﬁ’f&l,éﬁdﬁ‘i%dl%eﬂ{fl,eﬁﬁbelﬁzoﬁ%cﬂgi £ i gk X
represents a | eaving group selected from i odi ne and
brom ne atons and tosylate, nmesylate and triflate

r t ield- t co und of formula (VI) : RRF
1% Aﬁ%&ﬁamkd?/f){ ’ orngﬂg@ acc%PdC;ng to cflalm 1, Wthh( is )6—chloro-7-ﬂuoro-4-(2—
fluoroethyl)-3,4-dihydro-2 H-1,2,4-benzothiadiazine ] ,1-dioxide.

14. Compound of formula (I) according to claim 1, which is 6-chloro-7-bromo-4-(2-

fluoroethyl)-3,4-dihydro-2 H-1,2,4-benzothiadiazine 1 ,1-dioxide.

15. Compound of formula (VI) :

R, II{F
R, NYRz
I (VD)
N
R; SO,
R¢
wherein Ry, R3, R4, Rs, Rg and Rr are as defined in claim 1.

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

from the compound of formula (II) :

R NH

4 2

(1D,
R; SO,NH,

R

wherein R3, R4, Rs and R are as defined for formula M,

which is cyclised in the presence of a compound of formula (I1I) :

Ro-C(OR7);  (1ID),

wherein R; is as defined for formula (I) and Ry represents a linear or branched C;-Cealkyl

group,
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R6 10 wherein R2, R3, R4, R5, R6 and RF are as defined
her ei nbef ore, mhlch IS reacted Wi th a reduci ng agent
yield the conmpound of formula (Ia) a partlcular1 CQHiL 2007
of the conmpounds of fornmula () wherein R represents a
hydrogen atomR3 RF R4 / NRCR\ | SO (la), H s 2
R6 wherein R2, R3, R4, R5, R6 and RF are as defined
herei nbefore, 12 JUL 2007 -32 which conpound of
U;ﬁéﬁmb@a%f@%de@%ﬂnhﬁ §ydesired to obtain conpounds of
erein Pepresents an optionally
substituted al kyl grougg is reacted with a conpound of
formula (VII1) : - R, (VIIL%L? wherein R, represents

a |inear or branchev oup optlonally
substituted by one 0 e hgl ogen at gng) and X
represents a | eavi ng gL oup_selNect ed from’ odi ne and
bronine atoms an®;tosyl ateSOpesyl ate and triflate
groups, to yield the cenpound of fornmula (I1b) : R3 RF
R4/ NYRz (Ib), RS\ SOLA R, R6

wherein Ry, R3, Ry, Rs5 and Ry are as defined hereinbefore,
which is reacted with a compound of formula (V) :

X _RF (V)a

wherein Ry is as defined for formula (I) and X represents a leaving group selected from

1odine and bromine atoms and tosylate, mesylate and triflate groups,

to yield the compound of formula (V1) :

By R
R, N _R,
j@[ 1/ (VD),
R; S0,
R6

wherein Ry, R3, Ry, Rs, R¢ and R are as defined hereinbefore,

which is reacted with a reducing agent to yield the compound of formula (Ia), a particular

case of the compounds of formula (I) wherein R; represents a hydrogen atom :

R3 II{F
R, N _R,
h (Ia),
.NH
R; S0,
R

wherein Ry, R3, Ry, Rs, R and Ry are as defined hereinbefore,
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10 wherein R2, R3, R4, R5, R6, RF and R, are as

defi ned herei nbefore, or which conmpound of forﬁanJUL 20071
(la), when it is desired to obtain conpounds of fornmula

(1) wherein R represents an alkylan1nocarbonyl group,

is reacted with a conmpound of?fornula (M I1) :

R8-N=C=0O (VII1), 15 wherein R8 represents a |linear or
branched C, - C6al kyl group, to yield t he conpound of

o ek 1 ol ok Wen "o i ot P pf fommula (1)

BERIAR, Apfd aﬁsimh@ T A T %%‘l&;unds of formula
W(Ias ] g ° (I%)I%oﬁstftdilng ?he totality of the

conpounds of fornula (1. 5 17. Pharmaceutica

di ent d
SRERPEM I O P PR B Pl i1 ' 0 14 in conbi nati on

with one or nore inert, qon;@oxwg) pharmaceutical ly
acceptable carriers. 18 Use of conpounds of formula
(1) according to any one of clains | to 14 in the

R e 38 SR PR o

oraneredfalageiatting andaX i¢présentshgeavidirons belE@e®from iodine and bromine
medi canments for use in the treatnent or prevention of
MB?§BP§EF¥35FHmﬁﬂﬁﬁﬁydﬁﬁ@ﬂééﬁwpﬁlon that are associ at ed
mﬁth age, with syndrones of anxiety or depression,
progressive neurodegeneratlve di seases, wth

tO/salezlﬁ dherompougd ek fpsmula (
Ry Ry
R4
Y (Ib),
R: so R,
R

6

wherein Ry, R3, R4, Rs, Rg, R and R'y are as defined hereinbefore,

or which compound of formula (Ia), when it is desired to obtain compounds of formula @

wherein R, represents an alkylaminocarbonyl group,

is reacted with a compound of formula (VIII) :

Rg-N=C=0 (VIII),

wherein Ry represents a linear or branched C;-Cgalkyl group,

to yield the compound of formula (Ic) :
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wi th Parkinson's disease, with Pick's disease, qwht
Huntington's chorea, with 15 Korsakoffs di seathNzW:]U‘q 2007
schi zophrenia, with the sequel ae of acute
neurodegenerative diseases, with frontal |obe and
subcortical denmentias, with Pre sequel ae of ischaem a

and with the sequel ae of epil epsy.

3 I F
R, N.__R,
Y (o),
'N\CONHR
R; SO, s

R

wherein Ry, R3, R4, Rs, Rs, Rr and Ry are as defined hereinbefore,

the compounds of formula (Ia), (Ib) and (Ic) constituting the totality of the compounds of
formula (I).

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

pharmaceutically acceptable carriers.

18. Use of compounds of formula (I) according to any one of claims 1 to 14 in the

manufacture of medicaments for use as AMPA modulators.

19. Use of compounds of formula (I) aécording to any one of claims 1 to 14 in the
manufacture of medicaments for use in the treatment or prevention of disorders of
memory and cognition that are associated with age, with syndromes of anxiety or
depression, with progressive neurodegenerative diseases, with Alzheimer's disease,
with Parkinson's disease, with Pick's disease, with Huntington's chorea, with
Korsakoff's disease, with schizophrenia, with the sequelae of acute neurodegenerative
diseases, with frontal lobe and subcortical dementias, with the sequelae of ischaemia

and with the sequelae of epilepsy.



