=1- 'New fluorinated benzot hi adi azi ne conpounds, a process for their
preparation and pharmaceutical conpositions containing them The present

i nvention relates to new fluorinated benzot hi adi azi ne conpounds, to a
process for their preparation, to pharmaceutical conpositions containing
them and to the use thereof as positivet-all osteri c nodul ators of AMPA

receptors. |indyag 89)9’3%%4%99981% BL OFoF 1AGir BPefiratidn Very
ugtha z aﬁ{é@v{"&ﬁﬁ ::axﬁg i. ofF tA8 pPefération

especially glutanate,aggqymr a@e&ﬁ&ﬂk: [ﬁﬂgﬁbﬁgl ogi cal processes
of neuronal plasticity and in the nechanisns underlyi ng earni ng and

menory. PaThepiey&itohagticakelstesith ©sv flavenatdédebanzythiddtaninet doaipoandsj €d & prdcessn
glutanaterg;c neurotransm ssion i s closely | i nked to.the developne t of

Al zhei mer ' or theig preparaian, J8 cPhapracester! prasiRasisms (containiye dhgm apgoty, theguse
13-24 ; Pr @ﬁfe%? 8s positiveeitfosfetie hilatdrd SEAMIA rexbpordS) - 10 In additi on,

certain works ave In recent years denonstrated the existence of sub-types
of excitatory amno acid receptors and their functlonal I nteractions

AP ((x alPRSEaT R BROBLSHRUR siriiod Bt s P a PRI SIS pRAR, P "
appeass t 0a BfacialYéle i @hé phyisiodltd Frésesses ol (ihBﬁrohﬁl plagicihena i\ it ﬁiEch'bEJsms

physi ol ogi cal neur onal eXCItabI|Ité and, espeC|aIug I n those phenonena
i nvol ved i ¥ndepingr leamingandy msraskeLath | studigs baye dleasly sheavinthahat

| ear ni ng | GRS Gf gg%gglgyr&b%b ﬁé]uoﬁ%%fn?%ﬁﬁ i) cw;g%ybtulﬁgédﬂqo Othe WRIduthent Sof

receptor in one e areas brain essentia
processes Afzhammsyhscast @&grostieoce aid Bimhelsvioralbeviewys) t9%gda6) E3-24i¢ m’rmess

t d | bed dul ati t he AVPA
ani race an] d%g%%8n§ﬁ5n2é¥§9%ﬁgb escribed as nodul ating gf

receptors ‘6‘1‘ posi tive manner (Journal
Neur ochem stry, 1992, 58, 1199-1204).

10 In addition, certain works have in recent years demonstrated the existence of sub-types of
excitatory amino acid receptors and their functional interactions (Molecular

Neuropharmacology, 1992, 2, 15-31).

Among those receptors, the AMPA (a-amino-3-hydroxy-5-methyl-4-isoxazole-propionic
acid) receptor appears to be involved to the greatest extent in the phenomena of
15 physiological 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

20 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

25 compounds already described.



Benzot hi adi azi ne conmpounds have been descri bed as nodul ators of AMPA
receptors in patent applications WD 98/12185 and WO 01/40210. The

synt hesi s of new conpounds whi ch are nodul ators of AMPA receptors has been
especially valuable for increasing the potency, selectivity and

bi oavail ability of the 25 conpounds already descri bed. Mre specifically,
the present invention relates to conpd&nds of formula (1) R3 RI F wherein
- RF represents a linear or branched nonofl uoro- or pol yfluoro-C, -C6al kyl
gr oup or More5Spenificillyuthe present ipeéntiohuelates toyaingaiukgs af foymulgr(Bup wherei n t he
al kyl moiety is C1-C6 and |inear_ or anched and the cycloal kyl noiety is
C3-C7, - R represents a hydroge 3atoﬂ%br a group selected fromlinear or
branched C, - C6al kyl optlonally Ibst jNut e R y one or nore hal ogen atorns,
preferably fluorine, and from AT o\wﬁganched C, - C6a|ky|an1nocarbony|
io - RZ represents a hydrogen ¢ ogen ton1or group sel ected from

| i near or branched C, -Coalg OB Ol y~§ubst|tuted by one or nore

hal ogen atons, and from C3- 7cyc|oalkyF RR3, R4, R5 and R6, which may be
the same or different, each reprdgent an atomor group selected from

hydr ogen and hal ogen atons and the groups nitro, cyano, linear or 15

br anched whera@Bal kyl sul phonyl , hydroxy, |inear or branched C, - C6al koxy,

| i near or branched C, - C6a|ky| optionally substituted by one or nore

hal ogen atons, and am no optionally substituted by one or two |inear or
branched >, REbeirksehtsgs Ginige, orairdnahled andrivflubmi- ror gebdly fhioed-Cs Al dakkyWigtdupeor a

phar maceutical | y acceptable acid OL base, and _optica
5 monofluoro- or polyfluoro-cycloalkylalkyl group wherein the alkyl moiety is C;-Cs and

linear or branched and the cycloalkyl moiety is C;-Cs,

» R represents a hydrogen atom 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;-Csalkylaminocarbonyl,

10 » R, represents a hydrogen or halogen atom or a group selected from linear or branched
Ci-Cealkyl optionally substituted by one or more halogen atoms, and from

C;-Cscycloalkyl,

» Rj, R4, Rs and Re, 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

15 branched C,;-Cealkylsulphonyl, 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 to their addition salts with a pharmaceutically acceptable acid or base, and optical

isomers thereof when they exist,

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

hydrogen atom.



i soners thereof when they exist, 20 it being understood that R3 represents
a hydrogen atom when R6 does not represent a hydrogen atom Anong the
pharmaceutically acceptabl e acids there nay be nentioned, w thout inplying
any limtation, hydrochloric acid, hydrobrom c acid, sulphuric acid,
phosphoric acid, acetic acid, trifluoroacetic acid, lactic acid, pyruvic
acid, malonic acid, succinic acid, glutaric acid, fumaric acid, tartaric
acid, maleic acid, citric acid, ascorbic acid, oxalic acid, .5

net hanesul phmigche pharmaseyticalr acteptable acidscthere maynbm Bientiongd; withpppimplying

phar maceut | cal.l cc . . Eﬁgg'&n? i A ying
any lim tafl?yofﬁrfl}/%@%’ E‘ﬁ\aﬁ%@gggﬁg%}%g éggl%cﬁ%l OXId e,1 Syrh f’%‘n’@?%"hg&‘x

t ert - but yl agtiineifludieiceti¢ acidRactc avids parueid adidanalonichacid)cduednic acid, glutaric
nonof | uor o- C1- C6al kyl groups, anqg nore especi.ally, the groups, flugronefhyl,
2-1 uor oet A, fgnamq, aeidpriefiAflc at maﬁqlﬁ@rc@b&w.a% piogttis Agd. oxalic acid,

pol yf lsuor oglelibhe G sHORR: REE bhRRnEHuiHBRIcackr, SirhpHéntagiahy! and
2,2,2-trifluoroethyl. R, R2 and preferably each represent a hydrogen
atom When R2 represents a halogen atom it preferably represents a

fluorine atom R4 and R6 preferabl ch represent a hydrogen,or. hal,ogen
atom Rs prEvedinP)rRgrBieany o EriaR e BRIk RO S ubl BRERES
given to campRmigsonMiediamhyRébxidpeasiin hadrbyide agethyRitng, aitbitylantiggr esent s

a hal ogen atom and to conpounds erein R4 and R5 each represent a hal ogen
atom Preferred conpounds according to the invention are : -

7-chl or O- Apleferdd RL O hrcliflea!! &Y SRt thorfotftioP207 & k9 eARIpEand more
6, 7- di chl oespediall? tHel groupscftuvydrhetByld2 diubyodtiyl, B-luoraprop plemd dt flaxdbugl. ne

1,1- dllooxI dgr’eferred polyfluoroalkyl groups are the groups 2,2-difluoroethyl and 2,2,2-trifluoroethyl.

R}, R; and Rj preferably each represent a hydrogen atom.

When R; represents a halogen atom, it preferably represents a fluorine atom.

R4 and Rg preferably each represent a hydrogen or halogen atom.

Rs preferably represents a halogen atom.

15 Greater preference is given to compounds wherein R4 represents a hydrogen atom and Rs
represents a halogen atom and to compounds wherein R4 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,
20 - 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-2 H-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 (1),

25 starting from the compound of formula (II) :



- 6-chloro-7-fluoro-4-(2-fluoroethyl)-3,4-di hydro-2H 1, 2, 4- benzot hi adi azi ne
1, 1-di oxi de, and -

6- chl or o- 7- brono- 4- (2-f | uor oet hyl ) - 3, 4- di hydr o- 2H 1, 2, 4- benzot hi adi azi ne

1, 1-dioxide. The invention relates also to a process for the preparation of
conpounds of formula (1), 25 starting fromthe conmpound of formula (I1)

a NH2 SO2NH2 wherein R3, R4, R5 and R6 ate as defined for fornula (n,
which is cyclised in the presence of a conpound of formula (111) R2-C(OR7) 3
(111), 5 wherein Rz is as defined Rgr fornula (1) and R7 represents a

| i near or branched G - C6al kyl p, tongield the conpound of fornula (1V)
R3 S02 wherein R2, R3, R4, Ro “4angsRb6~afe & defined hereinbefore, 10 which
is reacted with a conpound of fo (V) : X-RF (), wherein RF is as
defined for forrmula (1) and e 'Tﬁ%gy%eaving group sel ected from

i odi ne and brom ne atons and tosyl g ate and triflate groups, to
yield the conmpound of formula (VI)R, RF

wherein Rj, R4, Rs and Rg are as defined for formula (1),

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

Ry-C(OR7);  (III),

5 wherein R; is as defined for formula (I) and R; represents a linear or branched C,-Cgalkyl

group,

to yield the compound of formula (IV) :

R3
R, NH _R,
T av,
N
R; SO,
R

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

10 which is reacted with a compound of formula (V) :

X-Rr (V),

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

iodine and bromine atoms and tosylate, mesylate and triflate groups,

to yield the compound of formula (VI) :



Il NR2 Il (M), .N so 2 wherein R2, R3, R4, R5, R6 and RF are as defined
her ei nbefore, which is reacted with a reducing agent to yield the conpound
of formula (la), a particular case of the conpounds of forrmula (I) wherein
R, represents a hydrogen atom: R3 RF R2 5 wherein R2, R3, R4, R5, R6 and
RF are as defined hereinbefore, which coppound of forrmula (la), when it is
desired to obtain conpounds of formula (%) wherein R, represents an
optionally substituted al kyl group, is reacted with a conpound of fornula
(M) : 10 X - R, (VIl), whereinlR, Rgpresents a linear or branched
C, - C6al kyl group optionally ﬁubsti‘ute by gne or nore hal ogen atons and X
represents a | eaving group sefe ﬁ7t6 ne and brom ne atons and

t

o

tosylate, nesylate and triflate yi el d t®).compound of fornul a
(I'b) : RB RF

DS,

wherein R,, R3, Ry, Rs, Rg and Rf 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 :

Ry R
R, N.__R,
Y (Ta),
NH
R; SO,
R6

wherein Rj, R3, R4, Rs, Rg and Ry are as defined hereinbefore,

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

wherein R, represents an optionally substituted alkyl group,

is reacted with a compound of formula (VII) :
10 X-R'1 (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) :

Ry Ry

R, N.__R,
Y (Ib),

N,

R; SO, R

15 6



15 wherein R2, R3, R4, R5, R6, RF and R, are as defined hereinbefore, or
whi ch conmpound of fornula (la), when it is desired to obtain conpounds of
formula (1) wherein Rl represents an al kyl am nocarbonyl group, is reacted
with a conmpound of formula (VIIl) : 5 R8-N=C=O (VI11), wherein R3
represents a linear or branched G -C6al kyl group, to yield the conpound of
formula (Ic) : RR3 F wherein R2, R3,%R4, R5, R6, RF and R8 are as

defi ned herei nbefore, 10 the conmpounds of fornmula (la), (Ib) and (Ic)
consti t ut i weertineR 4 RE, &4, RY, RY, Ri- lard Rarapoasdtgined herkefiibetore (1) . The conpound of
formula (11) can be obtained either by the process described by Grard et
al. (J. Chem Soc. Perkin | 1979, 1043-1047) or by chl orosul phonation of an
appr opri at@ wigith tompowisl sfforrhhlanfag,uhisnoiniscdestedito dtahinaompobydsadifoemda @y of
the resulting sul phonyl 15 chloride into the correspondi ng sul phonam de
usi ng anmowhERnRdeRReRss amkylRBHnsaRaRY oY nul a (V1) are new and, by
virtue of their being internediates for the synthesis of conpounds of
formula (1), also formpart of the invention. The conpounds of formula
(Vla), a par¢actdlveith £esspafndtdfdomaripOdibs of forrmula (M) wherein RF

repregents a nonof |l uoro- or pol yfl}%ﬁﬁg'cgf)' %Iiyl group:

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

to yield the compound of formula (Ic) :

3 | F
R, N R,
Y (Ic),
N<
R; SO, CONHR,

wherein R, R3, R4, Rs, Rs, Rr and Rg are as defined hereinbefore,

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

formula (1).

The compound of formula (II) can be obtained either by the process described by Girard et
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

15 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 (I), 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,-Cealkyl group:



-7 wherein R2, R3, R4, R5 and R6 are as defined for formula (1) and RF
represents a nonofluoro- or polyfluoro-G -C5al kyl group, can al so be
prepared by acyl ation of the conpound of formula (I11) in the presence of a
5 conmpound of forrmula (IX) : Rr-0001 (I1X), wherein RF is as defined
herei nbefore, to yield the compound of formula (X) : NH SG2ZNH2 wherein R3,
R4, R5, R6 and R F are as defined hereinbefore, 10 which is reacted with

l'i thium al um nium hydride to yield the compound of formula (XI) : R / F
(XI), wherein R3, R4, R5, R6 and R F ar Ris defined hereinbefore, -8 which
is cyclised in the presence of a cpnpound of formula (I11) to yield the
conpound of formula (Via). Rpe S OR,the present invention have
AMPA receptor-activating proper iC make tggﬁhof use in the
treatment or prevention of disor of nory an cdbnition that 5 are
associated wth age, with SYR
progressive

wherein Ry, Rs, R4, Rs and Rg are as defined for formula (I) and R'r 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'k is as defined hereinbefore,

to yield the compound of formula (X) :

o R
R, Y
R, NH
X),
R; SO,NH,
R,
wherein Rj, R4, Rs, Rg and R'r are as defined hereinbefore,
10 which is reacted with lithium aluminium hydride to yield the compound of formula (XI) :
R
R, [
R, NH
(XD),
R; SO,NH,
R

6

wherein Rs3, R4, Rs, Rg and R'r are as defined hereinbefore,



neur odegenerati ve di seases, with Al zheinmer's disease, with Parkinson's

di sease, with Pick's disease, with Huntington's chorea, wth Korsakoffs
di sease, with schizophrenia, with the sequel ae of acute neurodegenerative
di seases, with frontal |obe and subcortical denentias, wth the sequel ae
of ischaem a and with the sequel ae of epg'_l epsy. 10 The invention rel ates
al so to pharmaceutical conpositions conprising, as active ingredient, at
| east one conpound of formula (1) with one or nore appropriate, inert,
non-t oxi ¢ whichiipicealissd innhe mpeesenee qf agomnound of Barmulsrbids ot yield sheyeerapaindpft o
t he invent%)on ih(ﬁfla may be nentioned nore especially those that are

sui tabl e f ™81, *har ent er al (i ntravenous or subcutaneous) or nasal
adm ni stration, tablets or dragees, sublingual tablets, gelatin 15

capsul es, | ozenges, suppositories, creans, ointnents, dermal

d | s, .
i nj ect abl eThe epaPeinds 8 theapraseat IWR&‘Eﬂ”ehaé’ﬁsAH\éﬁéi rﬁ?@ﬁorﬂﬁqu}g’&fmggﬂa%ﬁglcban
be varied AGEORMALNGr iR ih B RALHER of‘gfievéﬁ‘i/(ﬁlrdt{dfso?éeﬁ BEmMEMSA! ARl coghii@n that

adm nistration route and the age and wei ght of the patient and ranges from

0. 01 t50 50frengpsogieted dwithi agep vathosymdromesidii anixgty airi dapsessie0, With Prapngsisys
that followillustrate t.he i nventjon.. The,starti. terial.s used..are,,
P utes ¢ Herrodaaheraite difased WA Ghkimer S oReRE P AR St Rt B Bk g
procedur esdisdie, with Yindingonefchblea, GRATICRAS fhegisdabd)autt SchiophienaiyRtigStheer e
determ ned according to the usual spectrophotonetric techniques (infrared,

NVR, mass Sgauelae ofreeyts peurpdomppergtive diseases, with frontal lobe and subcortical dementias,

& oxi de. st DAL YRRG Dt ispbfe 1O YR eSS AFeDRORT: ) %6 6xi de 40 mt of

ethyl orthoformate are added to 4.75 g of
2- am no- 5-%hl or obenzepesul phonam de, . .. .. .. .

10 he invention relates also to pharmaceutical compositions comprising, as active ingredient,
at least one 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

15 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.

20 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).



5 the preparation of which is described in the journal J. Chem Soc. Perkin
| 1979, 1043 1047. The m xture is heated at 110C for 30 m nutes in an open
vessel. Dissolution is observed, and then the appearance of a precipitate.
The vol une of the reaction mxture is then reduced by half under reduced
pressure. The precipitate obtained is cg)l | ected by filtration and is then
washed with ether and dried to 10 yield the expected conpound in the form
of white crystals in a yield of from85 to 90 % Meltingpoint : 243-244C
to : 7-Chl EBXAMELXE i|: JoCblarhyd-R-Aneroethyl)-34-diydse2ihd24-benzothiadigringilde 600
ng of the conpound obtélai n(gd in the previous Step are dissolved with the aid
of heat in 15 m of L2WChitrile:; 1.2 g of potassium carbonate and 0.6 i
of 1-fluoro-2-iodoethane are 15 then added and the reaction m xture is
heated at 70C in a hernetically closed vessel, with stirring, for 30
hours. The sol¥esds afr@hlf"fféﬁHré?’rﬂ\i’éﬂzqtfﬁﬂ@ﬂz’f"’e&dc‘éﬂ’”ﬁﬁ’ essure. The solid

resi due thereby obtained is taken up in 5 nl of water and is imedi ately
collected on a filter. The contents of the filter are washed several tinmes
wi t h wat er 40dni efcttiayl drthbfonmaeuspahitd do #.75 g afi2rammmSe¢hlerpbgrizenaselphbranaide,

collected on a filter. .The .powder .t her eby.20 jnedJs recry | i

from war m % PiRarafign of éYqHC}{)W\Qg‘?SF?IF% B0 é‘E}’ﬁH‘ﬁﬁw iy §°& %?EWSE{@(?%IBE?'
Mel ti ngpoi Nip47. Bilel ndlBfe 1OhehtddAtOr1@°@-f6230 minutes in an open vessel. Dissolution is

| uor oet hyl ) - 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne di oxide 25 To 500 ng of

t he conpoumbsaidianéthenihe smpeprned dfippretipifate.di ssol ved in 25 ml of
| SOp! Opa”O'Theéz%?r Fe BF hARAGHn R i€ tnch 98T RY 1Y HidefFeiObh hREIL 1" ©

is then heaté
precipitate obtained is collected by filtration and is then washed with ether and dried to

10 yield the expected compound in the form of white crystals in a yield of from 85 to 90 %.

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

600 mg of the compound obtained in the previous Step are dissolved with the aid of heat in
15 ml of acetonitrile; 1.2 g of potassium carbonate and 0.6 ml of 1-fluoro-2-iodoethane are
15 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

20 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

25 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



at 50C for 40 mnutes. The solvent is then renoved under reduced pressure;
the residue obtained is then taken up in 10 mM of water, cooled in an ice
bath and adjusted to pH = 5 by adding concentrated hydrochl oric acid.
After extraction with chloroform the conbined organic phases are dried,
filtered and evaporated, and the resi du«? obtained is crystallised 5 from
met hanol to yield, after filtration and Phen dryi ng, the expected conpound
inayield of85% Mltingpoint : 120-121 C EXAVPLE 2:

7- Chl or o- 4t (59°€|fan#@ ainytes. -Thersetvept is3hen riintpyad gndet reduced psessurst Hiearesidheizi ne

1, 1-di oxi dg.t.0 36 f th 0 ng.o | & b 0. ed il 8 m
of acet oni(ﬁ)}?lpequlsglégp[%enoép ﬁd@t@ﬁ%ﬁ%%é?%‘ﬁ%&é‘ I(ée}léﬁ{' ﬁg('},%@%%ééfo @?\d aﬁ‘s’o
0.5 m of dudidgytoricentraled hydveclsiotititacidn After ehaadtia with Thierdéformp theotubindde
solvent is then renoved, under reduced pressure ﬁ%nd the residue is

suspended qTEAISC phasse alfadrtd, Tigeed; ad vappraterratiyd thy residuccolitpined dycnystallised
filtrati Orﬁomgﬁeﬁﬂﬁ%l [ ?i'aldzvaﬁ&r fittdod B Eh :dgﬂg%,m@ ei&%{eqlb%rﬂp%uﬁclhﬁpa yield

recrystallise rom nethanol with 15 the a heat. After "cooling, th
preci pit ated 86ai ned is collected by filtration, washed w th a m ni nrum of
cold neth .and. dri ield the expected conmpound. Meltingpoint

112- 114C pagd: 196115F¢/

7- Fl uor o- 4- (2-fl uoroethyl)- 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne
1,1-dioxide to A : 2-Am no-5-Jl uorobenzenesul phonan de 20 The expect ed
compound i EXAMBLEZG 7-€hloreidn@-flvareethy)t 2rmethtid-4-dihydrror 24t 3vddbenzethvipt h t he
procedure described if o Elig(mxﬁgc. Perkin. 11979, 1043-1047.

10 360 mg of the compound of Example 1 are introduced into 8 ml of acetonitrile. 600 mg of
potassium carbonate are then added, and also 0.5 ml of methyl iodide. The solution is
heated at 55°C for 5 hours. The solvent is then removed under reduced pressure and the
residue is suspended in 5 ml of water. The insoluble material is collected by filtration,
washed with water and then dried. The residue is then recrystallised from methanol with

15 the aid of heat. After cooling, the precipitate obtained is collected by filtration, washed

with a minimum of cold methanol and dried to yield the expected compound.

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

Step A : 2-Amino-5-fluorobenzenesulphonamide
20
The expected compound is obtained, starting from 4-fluoroaniline, in accordance with the

procedure described in J. Chem. Soc. Perkin. I 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

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



Ste : 7-Fluoro-4-(2-Jluoroethyl)-4H1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de The
expected conpound i s obtained according to the procedure described in Steps
A and B 25 of Exanple 1, starting fromthe conpound obtained in the
previous Step. -11 Melting point : 197-198Ct C: 7-Fluoro-4-(2
fluoroethyl)-3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1- di oxi de The
expected conpound i s obtained accordi ng“t‘o the procedure described in Step
Cof 5 Exanple 1, starting fromthe conmpound obtained in the previous
Step. Mel Matgmopdibe - 193B38E84C EXAMPLE 4:
6, 7- Di chl or 0- 4- (2-tuoroet hyl ) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne
1,1-dioxide 5to A : 2-Am no-4,5-dichl orobenzenesul phonam de 10 The expected
conpound is %ne_ FIRbAS 3G bRy B - AiGBl RLRANY 41HeRRehiBYiasink 9110-
sul phonati on rding to the procedure deScribed in J. Med. Chem 1971,
15, 118-120, foll odedidey conversion of the resulting sul phonyl chloride
into the sul phonam de with the aid of ammoni um hydroxide. to :
6, 7-Di chl oro-4- (2-fluoroethyl)-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de 15 The
expect ed qRERKPEHed Sopb@idROIcKsiGEd diddadih@ té fiee proeedad desdidea ih [Beb oSt eps
A and B of Exanple 1, starting fromthe conpound obtained in the previous
St ep.5 Mel Expgpls Ixsstartimeafzom shecomapound obtained in the previous Step.
6, 7- Di chl %e?ﬁr_fﬁ}&'hﬂ%?ﬁf"b‘yl ) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azine 1, 1-
di oxi de =7° 0

EXAMPLE 4 : 6,7-Dichloro-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine

1,1-dioxide
Step A :  2-Amino-4,5-dichlorobenzenesulphonamide

10 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

15 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-Dichloro-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

dioxide

20 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.



20 The expected conpound is obtained according to the procedure descri bed
in Step C of Exanple 1, starting fromthe conpound obtained in the
previous Step. Melting point : 156-157C -12 EXAMPLE 5:

6- Chl oro-7-fl uoro-4-(2-fluoroethyl)-3, 4-di hydro-2H 1, 2, 4- benzot hi a- di azi ne
1,1-dioxide Step A : |
6-Ch|oro-7-f|uoro-4-(2-f|uoroethyl)-4FLIZ§,4-benzothiadiazine 1, 1- di oxi de
The expected conpound is obtained according to the procedure described in
Steps A andERAMPLE SExefblarod-fluera-4-(hfluprasthyd)-3 1t dihydep-2 Hiled, ddrenzathia-

Mel tingpoint : 195- 1931(: St ef %i:xi

6- Chl oro- 7-fl uor o- 4- ( SR %e ﬂypf-3,4-dihydro-2kL1,2,4-benzothiadiazine
1, 1-di oxi de The expected conpound is obtained according to the procedure
described in Step C of 10 Exanple 1, starting fromthe conpound_ obtai ned
in the previ ou&é’@éép.6'W9'ﬁ'dblﬁf%ﬁ'@'@B@WB’MEE‘@@“‘E‘ZIHC 1,1-dioxide

6- Chl or o- 4- (2-fl uoroet hyl) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-
dioxide to : 6-Chloro-4-(2-fluoroethyl)-4H 1, 2, 4- benzot hi adi azi ne

1, 1- di oxi déelhtzxpbaedxq@epdund i<obtpmed dcdosding teatha prbcadure delscnibed tm $taps Arand&dur e

described in Steps A and B of Exanmp) e 3, starting from 3-chloroaniline.
Mel ti n{;poi Exaﬁlg;_‘ﬁg@élrg gwné-&ﬁoro-él-ﬁuoroamime.

6-Ch|oro-41@@ﬁﬂgﬁgﬁpeyﬁyy)643‘¢-dihydro-2H—1,2,4-benzothiadiazine 1,1-
dioxide 77 T
Step B: 6-Chloro-7-fluoro-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

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

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

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

15 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

20 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.

Melting point : 171-175°C



20 The expected conpound is obtained according to the procedure descri bed
in Step C of Exanple 1, starting fromthe conpound obtained in the
previous Step. Meltingpoint : 171-175C -13 EXAMPLE 7:

6- Fl uor o- 4- (2-fl uoroet hyl) - 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxide Ste : 6-Fluoro-4-(2-fluoroethyl)-4H 1, 2, 4- benzot hi adi azi ne

1, 1-di oxi de The expected conpound is obt'di ned accor di ng to the procedure
described in Steps A and B 5 of Exanple 3, starting from 3-fluoroaniline.
Mel t i ng- poOEXIAMPLES? 1 64Kuexend-12-fluoroethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

6- Fl uor o- 4- (2-fl uor oeéh ) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de The expected EYMSund i s obtai ned according to the procedure
described in Step C of 10 Exanple 1, starting fromthe conpound obt ai ned
in the previous Step. Meltingpoint : 107-109C EXANVPLE 8: o

7- Br ono- 6- chl Stepd4- (@Fﬂuqswdgtﬂ*rqueﬂy,lhéﬁrlh%sdvbén@lb@@lz%lm bdrdio¥ide a- di azi ne
1,1-dioxide Ste :

7- Brono- 6-chl oro-4-(2-fluoroethyl)-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de 15
The expect The expapredvdnmipsuadisaibiittdaccadiigng thegprodedurerdesatheden Seps A oreldB i n
Steps A and B of Exanple 4, gtﬂarti ng. from 4- br ono- 3-chl oroani |l i ne.

Mel ti Agpoi fit Example 3pstaiging drom 3-fluoroaniline.

7-Br gm)- Gaﬂébtg{g‘}p‘o‘}ﬁt(:zfﬂsl-}b@b@et hyl ) - 3, 4-di hydro-2H-1, 2, 4- benzot hi adi azi ne
1,1-dioxide "7

Step B:  6-Fluoro-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

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

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

15 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

20 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.



20 The expected conpound is obtained according to the procedure descri bed
in Step C of Exanple 1, starting fromthe conpound obtained in the

previ ous Step. Meltingpoint : 159-162C -14 EXAMPLE 9:

4- (2- Fl uoroet hyl ) - 7- met hyl - 3, 4-di hydr o- 2H- 1, 2, 4- benzot hi adi azi ne
1,1-dioxide Step A : 4-(2-Fluoroethyl)-7-methyl-4H 1, 2, 4-benzot hi adi azi ne
1, 1-di oxi de The expected conpound is obt¥i'ned” accor di ng to the procedure
described in Steps A and B 5 of Exanple 1, starting from

2- am no- 5- IBXAMReR e de@uFlnh povahy3ia; methel-p A afihy dito- 28- 163,4-behzathiadazdes cr i bed
inJ. Chem Soc. Perkin 11979, 1043-1047. Meltingpoint : 179-184C Ste p.B:
4- (2- Fl uor oet hyl ) - 7- métlA joxigle, hydro- 2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de 10 The expected conpound i s obtained according to the procedure
described in Step C of Exanple 1, starting fromthe conpound obtained in

t he previous Stemd - #P1Elurgpeshyld- -7-meBylotie | 2dhenzothigdiazine 1,1-dioxide

7-Chl oro-4-(4-fluorobutyl)-3,4-di hydro-2H 1, 2, 4- benzot hi adi azi ne
1,1-dioxide 15 St~A : 7-Chloro-4-(4-fl uorobutyl )-4H 1, 2, 4- benzot hi adi azi ne
1, 1- di oxi der hk@Qpé@edJéorﬁﬂwndﬁHmﬁaiﬂéﬁ adebRiinew th@p&&hlr&déﬁ‘crlﬁe’(ﬁmﬂwps]Aam&B

di ssol ved in acetopitrile, to which 300 Kﬁ % and 0.15 n] of
1- br on- 4- 19 lﬁaqaamh énétaams ote i & eGP ORANIG, 1hR (MERAFUAD Pht o

a seal ed a%}ﬁgﬂﬁ‘ﬁ%s&ga@d 171, R doBPIARIBRS, 10dsl1gurs. After cooling, the

solvent is evaporate uced pressure and the residue

Step B :  4-(2-Fluoroethyl)-7-methyl-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

dioxide

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

Example I, staning from the compound obtained in the previous Step.

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

15 Step A : 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;COj; 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
20 is 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.



20 is taken up in a mninmmof water. The insoluble material is collected
by filtration, washed wth water and dried. The precipitate is then
recrystallised froma mninmumof ethyl acetate with the aid of heat. After
cooling, the title conpound is collected by filtration, washed with a

m ni rum of ethyl acetate and dried. Meltjngpoint : 135-138C -15 to B:
7-Ch|oro-4-(4-f|uorobutyl)-3,4-dihydro-2¥¥1,2,4-benzothiadiazine 1,1-

di oxi de The expected conpound is obtained according to the procedure
described in StpB C BChldmati@#-BudrobwyBi3t4-dipyfroedil11(de4-bemptuadiazing dilned in
the previous Step. 5 h@%%ingpoint : 154-156C EXAMPLE 11 :

6, 8-Di chIoro-4-(2-fI@8F thyl) -3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne
1,1-dioxide Step A : 6,8-Dichloro-4-(2-fluoroethyl)-4H

1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de The expected conpound is obtai ned
accor di ng The ekpegtrdocwupeundde abtdinesdadeardig fos the praeedBre descobedsimn SispeC Hf

starting from 3 5-dichloroaniline. S/ LW.: .. .
6, 8- Di chl OE@I&S’@; Pl e Conppuiid pbtained iy the previous Steps 1 o azine 1, 1-
di oxi de ThefeanResdignd I5en¥ee0d i s obtained according to the procedure

described in Step C of 15 Exanple 1, starting fromthe conpound obt ai ned
in the previous Step. Ml tingpoint : 180-184C EXAMPLE 12:

7- Cnl or o- Ap&3cNrpY @ PPY @,@ylbi)chl%ré—'4§ki2Mlﬂfrgét%'ib-]&,g-dﬂfyla?ﬁ'éﬁ-b,bﬁfjﬁé}ﬁioﬂﬂadiazine
eaaMILe 11

1, 1-dioxid
1,1-dioxide
Step 4 :  6,8-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

10 of Example 3, starting from 3,5-dichloroaniline.

Step B:  6,8-Dichloro-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

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

EXAMPLE 12 : 7-Chloro-4-(3-fluoropropyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine
1,1-dioxide

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

20 The expected compound is obtained according to the procedure described in Step A of
Example 10, replacing the 1-bromo-4-fluorobutane by 1-bromo-3-fluoropropane.
Melting point : 209-212°C



to A: 7-Chloro-4-(3-fluoropropyl)-4H1, 2, 4-benzot hi adi azi ne 1, 1-di oxi de 20
The expected conpound is obtai ned according to the procedure described in
Step A of Exanple 10, replacing the 1-brono-4-fluorobutane by

1- brono- 3-fl uoropropane. Meltingpoint : 209-212C -16 St~B :

7- Chl oro- 4- (3-fluoropropyl)-3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de The expected conpound is obtainéH'according to the procedure
described in Step C of Exanple 1, starting fromthe conmpound obtained in

t he previous StepR : 574@ororg(eflnéropropsl3-31448iGydsANIRI 2,4-Benzothiadiazine 1,1-
7-Ch|oro-4-(f|uorone&hx%%—3,4-dihydro-2kL1,2,4-benzothiadiazine

1, 1-di oxi de Step A : “PX¥fl or o- 4- (fl uoronet hyl ) -4H 1, 2, 4- benzot hi adi azi ne

1, 1-di oxi de The expected conpound is obtained according to the procedure
described in Step A of 10 Exanple 10, replacing the 1-brono-4-fluorobutane
by br onof | Gbe erpedtetheompuind; isgybetingd accppding gp thet progedure described in Step C of
7-Chl oro-4+(fl uoronethyl) - 3..4-di hydr o0- 2H - z iadi azine 1, 1-

di oxi de 15 P@Qpé@{“@é %%%lgu(% |°gn§8ﬁ§}n%%§1§8%gé&éoﬁ%tgy&?po t he procedure
descrisbed Meldiepoikt of43-Rsagpl e 1, starting fromthe conpound obtained in

t he previous Step. EXAVPLE 14:
7-Brono-4-(2-fluoroethyl)-3, 4-di hydro-2H1, 2, 4- benzot hi adi azi ne

1, 1- di oxi dgxo0vip? ¥\ 3 : 7-CHIOMPRa {nbérobletiIRS by aftth A2 ARGRARINIBFhEZ1 Ne

1, 1-di oxi d&
1,1-dioxide

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

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

10 Example 10, replacing the 1-bromo-4-fluorobutane by bromofluoromethane.

Step B:  7-Chloro-4-(fluoromethyl)-3,4-dihydro-2 H-1,2,4-benzothiadiazine 1,1-

dioxide

15 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-1,2,4-benzothiadiazine
1,1-dioxide

20 Step A :  7-Bromo-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.



The expected conpound is obtained according to the procedure described in
Steps A and B of Exanple 3, starting from 4-bronoaniline. Meltingpoint
229-232C -17 Step B :

7- Brono-4-(2-fluoroethyl)-3,4-di hydro-2H1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de The expected conpound is obtain@g_according to the procedure
described in Step C of Exanple 1, starting fromthe conpound obtained in
the previous Step. 5 Meltingpoint : 122-124C EXAMPLE 15: o

7-1 0do- 4- ( 2- f SteprB et AyBron®-4(2dflhgraetby 13,4t dihydrobdid &t rberpothiadiazine 1.1- di oxi de
Steo A : 7-Iodo-4-(23fl%groethyl)-4H—1,2,4-benzothiadiazine 1, 1-di oxi de The
expected conpound is i ned according to the procedure described in Steps
A and B 10 of Exanple 3, starting from 4-iodoaniline. Meltingpoint
220-223C Step B : . . ) i )

7- 1 odo- 4- ( Zhe |expeaied Kompoundsis pbgajegdoaceprding toy thseproetdire desesibed in Step i ¢fxi de

15 The exp ICP@PHHQPﬁ&ﬁt AddEHd 866 iNhel e ilig REpcedur e descri bed
in Step C %%&%E;é e I, stggﬁ%ndﬂﬁron1tﬁ% conﬁ dﬁg obt&?ned in the

4- (2-Fl uor oet hyl ) - 7- ni t ro- 3, 4- di hydr o- 2H- 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de 20 Ste: 4-(2-Fluoroethyl)-7-nitro-4H 1,2, 4-benzot hi adi azi ne

1, 1- di oxi dEXAMPLE 15 : 7-lodo-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

dioxide

Step A:  7-lodo-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

10 of Example 3, starting from 4-iodoaniline.

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

dioxide

15 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-nitro-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-

dioxide

20 Step 4 :  4-(2-Fluoroethyl)-7-nitro-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 3, starting from 4-nitroaniline.



The expected conpound is obtained according to the procedure described in
Steps A and B of Exanple 3, starting from4-nitroaniline. 18 to :

4- (2- Fl uoroet hyl )-7-nitro-3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-

di oxi de The expected conpound is obtained according to the procedure
described in Step C of Exanple 1, starting fromthe conmpound obtained in
the previous Step. 5 Meltingpoint : 165-¥86C EXAMPLE 17:
7-Nitro-4-(2,2,2-trifluoroethyl)-3,4-di hydro-2H 1, 2, 4-benzot hi a- di azi ne
1, 1- di oxi de S$tep\B:: 4-(2-Fluoroethyl)-7-nitro-3,4-dihydro-2H-1,2,4-benzothiadiazine 1,1-
7-Nitro-4-(2,2,2-triJJ%@roethyl)-4FL1,2,4-benzothiadiazine 1, 1- di oxi de The
expect ed conmpound i s*'8¥fGi ned according to the procedure described in Steps
A and B 10 of Exanple 3, starting from4-nitroaniline and

1,1,1-trifl uoro-2-iodoethane. to B : ) . .

7-Ni t r o- 4- Tl expected; qampsupdtim pbiaimpd sacgpiding to- they progedurendassrbed Hdpiep; Geof

1, 1-di oxi Xpec i al I to the procedure
describedQSﬁ%gﬁgg’%&%&gq?@nggﬁp 8&%%a@%g%??ﬂgggﬁgﬁg%E@qzonpound obt ai ned
in the preMehing poimp.l6bHI6P@gpoi nt : 191- 193C EXAMPLE 18

7-Chl oro-4-(2, 2-di fluoroethyl)-3,4-di hydro-2H 1, 2, 4-benzot hi a- di azi ne
1,1-dioxide Step A : 5-Chloro-2-(2,2-difluoroacetam do)benzenesul phonam de
20 To | g pYARBITENG 57-Nifr6.40 z.eﬂﬁawd@hgnﬁmdﬁhﬁmtmnmub@n@amtdance
with J. ChemsSoc. Perkin | 1979, 1043-1047) dissolved in 4 m of di oxane
there are added, in thdiaziged,l-dioxide

Step 4 : 7-Nitro-4-(2,2,2-trifluoroethyl)-4H-1,2,4-benzothiadiazine 1,1-dioxide

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

10 of Example 3, starting from 4-nitroaniline and 1,1,1-trifluoro-2-iodoethane.

Step B:  7-Nitro-4-(2,2,2-trifluoroethyl)-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

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

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

diazine 1,1-dioxide

Step 4 :  5-Chloro-2-(2,2-difluoroacetamido)benzenesulphonamide

20 To 1 g of 2-amino-5-chlorobenzenesulphonamide (obtained in accordance with J. Chem.
Soc. Perkin I 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



state (+ 5C), 0.6 m of pyridine and 0.6 m of difluoroacetic acid
chloride. The flask is hernetically closed imedi ately and subjected to
vigorous stirring at anbient tenperature for 10 m nutes. The solvents are
t hen renoved under reduced pressure. The solid residue is -19 taken up in
water (12 m ), and the insoluble material is collected by filtration,
washed with water and dried to yield th‘é9'expect ed conpound. Meltingpaint :
180- 181 C Step B: 5-CWro-2-(2, 2-di fluoroet hyl am no) benzenesul phonam de 5 1
g of the caamupdinokdted (12 adnl),rantl hiee jpsauble wsatSiad s dadlestad py fidieationnwaghediwitf
dry ether; 500 rarg of Ligﬂ;ﬂ are aecélded thereto. The mxture is stirred.
After 30 mivtierenddrid toyield the expected fOMPQUY, an jce bath and water is slowy

added; the ypxhyngid s 4g1¢8@ci dified to pH 4 by adding concentrated HC .

The m xture 'S extracted with ethyl acetate; the organic phases are dried,
removed under reduced pressure. The dry residue is then recrystallised from

7 cnloro- 4- (2 Seltr o ethy-2bors s peab AR Bbbonstids " i de 300 mg

of the compound obtained in the previous Step are suspended in 1.5 m of
ethyl orthoformate. The m xture_ is heated at 180C i n _an, open vessel for 45
mi nut e. Afk &rof the comppwyl obtaiged i Gieuprewions Stsp; 1§ suspended gpgégrlsofi%ry ether;

col l ected f { S i i het .
dried Mol ﬁ()g é‘:lo%% tEfAﬂ%B%?%%dé%stgfrgto UE htkturd is BFedVAfkr B0 ShiRkles, ahd ffix@Rd

7- Chl or 0- 4-if 29cledlirf druive bathrapd)waderds diowyyadiedthe nfixtrdmrithot amidified i pid 41yl -
di oxi de adding concentrated HCI. The mixture is extracted with ethyl acetate; the organic phases
are dried, removed under reduced pressure. The dry residue is then recrystallised from a

10 mixture of acetone/water (1 : 10).

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

300 mg of the compound obtained in the previous Step are suspended in 1.5 ml of ethyl
orthoformate. The mixture is heated at 180°C in an open vessel for 45 minutes. After
15 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-dihydro-2 H-1,2,4-benzothiadiazine 1,1-

dioxide

20 250 mg of the compound obtained in the previous Step are dissolved with the aid of heat in
15 ml of isopropanol. 370 mg of finely broken-up NaBHj, 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

25 phase is dried over magnesium sulphate and evaporated under reduced pressure. The



20 250 ng of the conpound obtained in the previous Step are dissolved with
the aid of heat in 15 m of isopropanol. 370 ng of finely broken-up NaBH4
are added to the solution, which is then heated at 60C for 20 m nutes. The
solvent is then evaporated off under reduced pressure and the residue is
taken up in 10 mM of water. The suspension obtained is adjusted to pH 5
with the aid of 6N HJ and is extracted @ times with chloroform The
organi ¢ 25 phase is dried over magnesi um sul phate and evapor ated under
reduced pressdiieeis Heg ree@staiied Urorh sméthaml reids yist ald bf ddatf rAfrarnadoiapothewi t h

the aid of heat. After cooling, th preci pjtate obtained is .l ected by
filtrationpreeritaobipned sgole hﬁéﬁBiatlaﬁdN%L?Cgﬂ!th CR}QF’E‘?%‘QE P’Hfgf:lediza- 128C
EXAMPLE 19,

. Iti int : 126-128°C _ .
6, 7-Difl uorﬁaﬁg%%%ygﬁuoroethyl)-3,4-d|hydro-2kk1,2,4-benzoth|adla2|ne 5
1,1-dioxide to : 6,7-Di fluoro-4-(2-fluoroethyl)-4H 1, 2, 4-benzot hi adi azi ne

1,1-dioxid t ound..i.s obt ai car di o L he npr.ocedure
Covor o BRI T8 - BB LA 02K BRRGHoBf 2-bhoBisSEEL
3, 4-dif | uoroaniline. Mligigiaei nt : 198-202C 10 Ste :

6, 7-Di fl uoro-4-(2-fluoroethyl)-3,4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-
di oxi de The expected conpound i s obtained according to the procedure

described in C af+_ )y en ] J, 0817 & : Ne_Hbtai ned in
t he previous s I\/§I7t Pﬁg%g?ﬁﬁz ]ﬂuf§8e Oégfsz E%\Ik%ﬁ%&g%?&y ’ '

7- Chl or o- 2- et hyl am nocar bony!l - 4- (2-f | uor oet hyl ) - 3, 4- di hydr o- 2H

1,2 4 benz%g Ieggéc?ezd crg)(xanp]b’ux%(-i 95' (%ﬁéiggd according to the procedure described in Steps A and B

of Example 3, starting from 3,4-difluoroaniline.

10 Step B :  6,7-Difluoro-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.

15 EXAMPLE 20 : 7-Chloro-2-ethylaminocarbonyl-4-(2-fluoroethyl)-3,4-dihydro-2 H-

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
20 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.



To 500 ng of the conpound of Exanple 1 dissolved in 2.5 m of acetonitrile
there are added 0.5 m of triethylamne and 2.5 m of ethyl isocyanate.
The reaction mxture is stirred at anbient tenperature for 5 hours. The
solvent is then renoved under reduced 20 pressure. The residue is taken up
in 10 m of acetone; charcoal is added to the resulting solution, which is
then filtered; water is then added to tH& filtrate. The precipitate
obtained is collected by filtration, washed with water and dri ed.

Mel t i ngpoi BXAMBRRE-214067-DAdhle»0AlAPR-Hud topropyl)-3,4-dihydro-2H-1,2,4-benzothia-

6, 7- Di chloro-4-(3-flu8£o rg§§j4;3“4-dihydro-2kL1,2,4-benzothia- di azi ne
1,1-dioxide Step A : ehagngldpdigxides |7 o 4-penzot hi adi azi ne 1, 1- di oxi de
The expected conpound is obtained according to the procedure described in
Step A of 5 Exanple 1, starting fromthe conpound obtained in Step A of
Exampl e 4. StSlepd 7-G¥-dichone-4H(12 {bawrodpadipsing 141diaxide 4- benzot hi adi azi ne
1, 1-di oxi de The expected conpound is obtained according to the procedure
described in Step A of 10 Exanple 12, starting fromthe conpound obtai ned
in the Elr eI’lidelﬁp(e‘Btefﬁlllborﬁpbund is Iol))tained a(cj:cc;]rdiélg to the ]procedurg describhed i(rjl Step A of

6, 7-Di chl oro-4- (3-fl uorqgpropyl)-3, 4-di hydro- 2H ], 2, 4- benzot hi adi azi ne

1, 1- df oxi déxaphde dxgietipg foapp somaound ginediaPter A dixagriest -t he procedure
described in Step C of Exanple 1, starting fromthe conmpound obtained in
the previous Step. 15 Meltingpaint: 180-182C EXAMPLE 22:

6, 7- Di chl or o-Sep B-f | Qitbhionp-§~(Bflderdpropst) ot P 214 -berkothéndiating h1-dioxadd ne

1, 1- di oxi de

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

10 Example 12, starting from the compound obtained in the previous Step.

Step C :  6,7-Dichloro-4-(3-fluoropropyl)-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.
15 Melting point : 180-182°C

EXAMPLE 22 : 6,7-Dichloro-4-(4-fluorobutyl)-3,4-dihydro-2 H-1,2,4-benzothia-

diazine 1,1-dioxide

Step A :  6,7-Dichloro-4-(4-fluorobutyl)-4H-1,2,4-benzothiadiazine 1,1-dioxide
20
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.



Ste : 6,7-Dichloro-4-(4 Jluorobutyl)-4H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de
20 The expected conmpound is obtained according to the procedure described
in Step A of Exanple 10, starting fromthe conmpound obtained in Step A of
Exanple 21. -22 Std:

6, 7- Di chloro-4-(4-fluorobutyl)-3,4-dihngo 2H- 1, 2, 4- benzot hi adi azi ne 1, 1-
di oxi de The expected conpound is obtain ¢ accordlng to the procedure
described in Step C of Exanp 1, starting fromthe conpound obtained in
t he previous Step@ - 56, Welprphlng@df(mﬂuor@wmd)i&ﬁ@mﬁg 2.3-benzothiadiazine 1,1-

4- (2-Fl uoroethyl)-7- gpedhylsulphonyl) 3, 4-di hydro-2H 1, 2, 4- benzo-

t hi adi azi ne 1, 1-di oxli A

4-(2-Fl uoroet hyl)-7- (nethylsulphonyl) 4H 1, 2, 4- benzot hi adi azine 1, 1- 10

di oxi de The expected conpound is obt ai ned accqording to the procedure
descri bed 1he Skessicdacommesuad s obiainaveoming o i Rigeadigsnfloscribed In 8% of

2- am no- 5- ¥lis
4-(2- FIuor%g¥ﬁ€"l Hh@ﬁg?%g%gﬁﬁ%ﬁgﬂgﬁ%b@ﬂ@aggkgg?g§gﬁ@f 5,4 benzot hi a-

procedure'aegErlbed in Step C of Exanple 1, starting fromthe conpound
obtained in the previous Step. Meltingpoint : 193-195C EXAMPLE 24 :
6, 7- Di chl oExAMPRE2 M 41218180 thly)=Bofe iy BMphonAh3 U-dikdd &R 20T Diddhend-

di azi ne 1, T-di oxi de

thiadiazine 1,1-dioxide

Step A :  4-(2-Fluoroethyl)-7~(methylsulphonyl)-4H-1,2,4-benzothiadiazine 1, 1-

10 dioxide

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

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

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

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

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

20 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.

25



The expected conpound is obtained according to the procedure of Exanple 18,
replacing, in Step A the 2-am no-5-chl orobenzenesul phonam de by the
conpound obtained in Step A of Exanple 4. Meltingpoint : 141-145C 25 -23
EXAMPLE 25 :

7-Chl oro-4-(2, 2-di fluoroethyl)-6-fluoro-3, 4-di hydro-2H 1, 2, 4- benzo-

t hi adi azi ne 1, 1-di oxi de The expected cohzﬁbund I s obtained according to the
procedure of Exanple 18, replacing, in Step A the

2- am no- 5- EM@Mnmﬂlmhe‘tmdﬁﬂingroaﬂgiﬂ@ﬂu6|=a:31,|4€dibydi-of-21ﬂ-clm4-b5nzo-
benzenesul phonam de. Lt', t %@5 159C EXAMPLE 26:

8- Chl oro-4- (2-fl uoroe"t\/ﬁW‘;'- 2‘1%‘)& 2H 1, 2, 4- benzot hi adi azi ne

1, 1-di oxi de 10 The expected conpound i s obtained according to the procedure
described in Exanple 1, starting from 2-am no-6-chl orobenzenesul phonamn de
and 1-fl uoffbe gxpe@u:deqonmq)gnd Botngng according to the procedure of Example 18, replacing,

4- (2- Fl uor ge 7~ trlfluor hydr.o )

t hi adi azi n&" %qéllp dAl‘ Qfde "L X%ﬁé%rtoiéd)zenesuf un |l o%r;u negl%aégglggj 4 ﬂu 0t he
procedur e B&ehdsufohdmidéanple 1, 15 starting from

2- am no- 5- tr|fluoronethll benzenesulphonan1de and 1-fl uoro-2-iodo-

et hane. S{rg gt
4- (2- Fl uor oet hyl ) - 7- met hoxy- 3, 4-di hydro- 2H 1, 2, 4- benzot hi adi azi ne
1- di oxi de
EXAMPLE 26: 8-Chloro-4-(2-fluoroethyl)-3,4-dihydro-2H-1,2,4-benzothiadiazine

1,1-dioxide

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

starting from 2-amino-6-chlorobenzenesulphonamide and 1-fluoro-2-iodoethane.

EXAMPLE 27: 4-(2-Fluoroethyl)-7-(trifluoromethyl)-3,4-dihydro-2H-1,2,4-benzo-

thiadiazine 1,1-dioxide

The expected compound is obtained according to the procedure described in Example 1,
15 starting from 2-amino-5-(trifluoromethyl)-benzenesulphonamide and 1-fluoro-2-iodo-

ethane.

EXAMPLE 28: 4-(2-Fluoroethyl)-7-methoxy-3,4-dihydro-2H-1,2,4-benzothiadiazine
1,1-dioxide

20 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-Chloro-4-(2,2,2-trifluoroethyl)-3,4-dihydro-2H-1,2,4-benzothia-

diazine 1,1-dioxide

25 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.



20 The expected conpound is obtained according to the procedure descri bed
in Exanple 1, starting from 2-am no-5-net hoxybenzenesul phonam de and

1-fl uoro-2-i odoet hane. EXAVPLE 29:
7-Chloro-4-(2,2,2-trifluoroethyl)-3,4-di hydro-2H 1, 2, 4- benzot hi a- di azi ne
1, 1-di oxi de 25 The expected conmpound i s obtained according to the procedure
described in Exanple 1, starting from Aanino-5-ch|orobenzenesu|phonanide
and 1, 1,1 -trifluoro-2-iodoethane. -24 EXAVMPLE 30:

4- (2- Fuuor oet hyl ) - 3, 4-di hydro-2H 1, 2, 4- benzot hi adi azi ne 1, 1-di oxi de The

expect ed cogpound .i s, obt ained accardi to t rogedure described.in
Exampl o 1, ERAMILE S0 B eSSBS e Rar o B P iR D diodac
1-fl uoro- 2-i odoet hane. 5 EXAMPLE 31

7, 8-Di chl oro-4-(2-fluoroethyl)-3,4-di hydro-2H 1, 2, 4- benzot hi adi azi ne

1, 1- di oxi ddhFie¥pesteseeqrappund ip ohtatned acedsdingrie dhe prasediirg glesibed dn Fixamplsute
descri bed | qﬁﬂl . L .

2-anino-5,é@35@h or28%%?%%%@%%%%%%&%%§gh§ﬁg11@??%%?8q%¥?gﬁbethane. 10
Mel ti gpoi nt : 230-232C EXAMPLE 32:

6,8-D fluorQ-4-(2-fluor hyl) -3, 4-di hydr o- W2, 4-henzaqt hj adi azi ne .
1, 1- di oxi dgi;é&l&i’éa&[g%ﬂt @ﬁwﬁbaaﬁﬁrffwﬁftgmgﬁéw&rm%%fzomeﬂyo igdigainee
described in Exanple 1y @&bdaki ng from

2- am no- 4, 6-di fl uor obenzenesul phonam de and 1-fl uoro-2-iodoet hane. 15

Mel tingpoint : 146-147C EXAMPLE 33: S

5. 8- D1 1 uote: 4254 0K OSLKl et o lbdng @ thc pRednRE R0 RLAT BRhSte 1,
starting from 2-amino-5,6-dichlorobenzenesulphonamide and 1-fluoro-2-iodoethane.

10 Melting point : 230-232°C

EXAMPLE 32: 6,8-Difluoro-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 Example 1,
starting from 2-amino-4,6-difluorobenzenesulphonamide and 1-fluoro-2-iodoethane.
15 Melting point : 146-147°C
EXAMPLE 33: 5,8-Difluoro-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 Example 1,

20 starting from 2-amino-3,6-difluorobenzenesulphonamide and 1-fluoro-2-iodoethane.



The expected conpound is obtained according to the procedure described in
Exanple 1, 20 starting from 2-am no-3, 6-di fl uor obenzenesul phonam de and
1-fluoro-2-iodoethane. Meltingpoint : 118-120C -25 PHARVMACOLOQ CAL STUDY
OF COVPOUNDS OF THE | NVENTI ON EXAMPLE 34 : Study of the effect of conpounds
on the ionic current induced by AMPA in_Xenopus oocytes nRNA's are
prepared fromcerebral cortex of male W3étar rats by the caesium 5

chl ori de/ guani di um t hi ocyanate nmethod. The poly (A) nRNA' s are isol ated

usi ng the Pol yPHARMAGODRGICA L STIDY Ot EOMROUNDS - §HE IDAENTAON
injected at a |l evel of 50 ng per oocyte. The oocytes are incubated for 3
to 4 days at 18C to permt expression of the receptors and are then stored
at 4C unti |pXAMEPLERACIStRA¥BiHR! 2cE6H confjforinds B thélodicairrétdn@iéed by

conti nuously at _anbr ent tenperature in a 10 Plexiglass(r) chanber using
OR2 medium (J. Exp. ZodAMPAlI@7Xenopgy oogtes 334) by the "vol t age-cl anp”

nmet hod using two el ectrodes, with a third electrode placed in the bath
serving as reference. Al the conpounds and the AMPA are applied via the
perfusi on ERNWS #)prépdAd | BomUsedbiah ddrteenofnhalat MastaofratiOby hbecaeshine

current induced by the application of AMPA in 15, th hsence and presence
of conpounddlqride/guanidiy .ﬂl‘)‘PSYané%Weg’ijrpggﬁ dobt &’ﬂi)e'a,?u\fm% are &H@é‘?ﬂ psipg dhe

t hat doubl aEN U | 0SdntYnjREted

i nduced byqﬁ%ﬁ%%ne (%%@B{é%ﬂ ﬁ%&%ﬁ %I%Ptrselgﬁgdﬁgjd. The 'é’gér?ﬁogﬁ%g‘"% %Oeng

i nventi on gleeabéyte.fHecstcytes ard meubated faat3aoyd ddysent t18°Ofto pérenit™ddpbession ofthy of

exanpl e, the conpound of Example | has an EC2X of 6.7 1.4M and an EC5X
receptors and are then stored at 4°C until used.

Electrophysiological recordings are carried out continuously at ambient temperature in a
10 Plexiglass® chamber using OR2 medium (J. Exp. Zool., 1973, 184, 321-334) by the
“voltage-clamp" method using two electrodes, with a third electrode placed in the bath

serving as reference.

All the compounds and the AMPA are applied via the perfusion medium. (S)-AMPA is
used in a concentration of 10uM. The ionic current induced by the application of AMPA in

15 the absence and presence of compounds is measured. 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.

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 + 1.4uM and an EC5X
20 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

25 humans. This memory test is sensitive to ageing (SCALL et al., Eur. J. Pharmacol., 1997,



20 of 14.5 0.6M EXAMPLE 35 : Object recognition in adult Wstar rats aged
3 nonths The object recognition test in the Wstar rat was initially

devel oped by ENNACEUR and DECACOUR (Behav. Brain Res., 1988, 31, 47-59).
The test is based on the spontaneous exploratory activity of the ani nal
and has the characteristics of episodic Jemory in 25 humans. This nmenory
test is sensitive to ageing (SCALL et al<”, Fur. J. Pharmacol., 1997, -26
325, 173-180) and to cholinergic dysfunctions (BARTOLINI et al., Pharm

Bi ochem  Bfhal73-183)and58( Sholingigic AgShnetivars i (BARKNInett e Bhdrfne (Rinehssn. i n

t he expl orgtjon of ' f fai.rly simlar e - one fam.liar he
ot her Ircl)ew. gﬁl?qvorlcbtqg’ ﬁ%&g’{ 22%'?8?%5“@6? r%éfesd ot n@?e 16\‘?’% Eie a?’g §>8>é<&ra§ox?n§> ths:
CERJ, Franggpjedts@iabytsuniladhise L bee Rimiii&r) hegwstlier naw. Brienol the tesg the dn@nls an

object). In the course of a first session, the rats are placed (3 m nutes)
in the enc(malerWistarraigmeed 3 moptsabER], Fraae)i ara habigjated to. theraviapmentdan of

eXPL Ot | OB Sy SEARN 58 oy ictle QDhSELE g bl LOGORME 38 B JHlEaRERRAee)

session (3"mnu ater, objects is replace
new obj ect in fheeentiusatd, Gn vaiicle Xidrorasd Radentisalnetsgeats. €thef duratieaoh exploeation i¥he

assessnent criterjion iis the difference, Delta, expressed i onds, 1
bet ween t hEeasusechios eachholipgieln 416 Poqrfreommmpéé?%%nc@ FERUEE 24 BRNTF Tase, P

obj ect in L@ CoEiSEs iOfepiddEd BFGUMy SEB& Phe ddidRo 8P EXSbratiBh MnSasured for
previ ously treatecf W th tphe carrier by the oral route 60 m nutes before

each sessieath ebjpttorlhet dnsessment cateriob)iecthe ahfferenee, H2eltag sxpresseidning seconds,

I dent i cal nner .. which indi.cates.that the object ,introduced earlier has
been Por go TeRen th,&nq’ﬁ?&%m{nrtérggse%rvt\? TReR° er%%{(}r@r pﬁ’a éa(giq%fetcafnei e Coursé
rmenocogni §f B8 sBEdtidedessidn. aHeyconipl AimalkDpleliousl¢weatei efith thetvatrteribyahe afats
that the object introduced earlier has been renenbered. The results

obt ai ned stoie éhminuterebefongisacth arssion, xplore thectamilipy abjeshand thernemeehyect in an
identical manner, which indicates that the object introduced earlier has been forgotten.
Animals treated with a compound that facilitates mnemocognition preferentially explore
15 the new object, which indicates that the object introduced earlier has been remembered.
The results obtained show that the compounds of the invention greatly increase

memorisation at a low dose.

By way of example, the compound of Example 1, in doses ranging from 0.03 to 1 mg/kg

by the oral route, significantly improves memory retention.

20 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: CERJ, 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
25 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



menorisation at a | ow dose. By way of exanple, the conpound of Exanple 1,
in doses ranging from0.03 to 1 ng/kg by the oral route, significantly

i nproves nenory retention. 20 EXAMPLE 36: (Object recognition in Wstar rats
aged 17 nonths In old rats there is a deficiency in nenory retention in the
obj ect recognition test. Prior to the test, the animals (nale Wstar rats
aged 17 nonths: CER7, France) are habi t vat ed to the environnent (an

encl osure wi thout an object). In the course of a first session, the rats
are pl acedr§l3onteroftmuites befoneeahctssu explon thfaohlidrtodjeet amdsthg nedeotyjéat al

obj ects. The .quratjon of 2 xpl.oratijo d f.or ea bj e In the
course of taﬂe‘gg‘gl% pagRds Y, H’% dlﬁ‘?tﬁsug’égﬁhe Ob!LecﬁB{#]‘}og}’%FfleelarheIr%@f gférﬂe{:o? e¥Pect s
is repl acedyfyhafs HeMePRiBCE coxﬁb@n@l%a{t faeilitdés RKBMBERItRN préferditialy eRflofOr
each object. The assessnent criterion is the difference, Delta, expressed

in secondghe hew nbisnt, whichdricatesthabihe obigelintreduced ear hew&gtheerttenm@ber@ t he
f | t t
2 OBk ) e S B on, I el =

bef or e eachgeeslaiedefici¥idyoin@néhery fretemtidnan tlcﬂo¢tgedt révognitibe tesew obj ect | n an
i dentical manner, which indicates that .the object |ntro uced earlier

been f or goti%way omf%r & in themergory; retention ts ﬁﬁ%fnP‘P’r‘e{‘E‘ of leak @gmﬁcant y
nmenocogni t I , i hat
Tho. obj act RS TSate deticfohe) et e%ﬁ*é‘z@%‘v@féﬁt%h%&% R S
show t hat tom:droutﬁrpounds of the invention, in | ow doses, oppose the
age-related deficiency in nenory retention in the object recognition test.
By way of exanple, in the nmenory retention test the conpound of Exanple |

si gni g cantE)yAmges Phaemaeartical edmipbosstedr ci ency in nenory retention, even
at a dose of 0.1 ng/kg by the oral route.

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient :

Compound of EXample L......cooiiiiiiieeeeie ettt see s e e e e saaseseeae 10g
HydroxXypropylCellulose ..ottt cre e st snesnasbaens 2g
WHheat StArCh......cccoiriiiieiinit ettt et s e st ssesae s naneneeas 10g
15 LACTOSE ...ttt ettt s re s s b e s b e b et s b e e s ae e be e anesse e aeantes 100 g
Magnesium STEATALE...........ccccueiiuiiriienercctre st e eres et s reres s e ae e et s saessesseseseeseassasanenss 3g



10 EXAMPLE 37: Pharmaceutical conposition Fornula for the preparation of
1000 tabl ets each containing 10 ng of active ingredient : Conpound of

Exanpl e

Conpounds of fornula (1) RY
nonof | uoro- or polyfluoro-G -
pol yfl uoro-cycl oal kyl al kyl
| i near or branched and the gy
hydrogen atom or a group sel

opti onal

1

.............. 2 g Weat starch

............................ CLAIMS. . . ...
.............................. 10 g 15 Lactose

........................ Ry R 3 g 28 CLAIME 1.
v RF tRpresents a |inear or branched
grEq{or a nonof | uor o- or
, brei nlt he al kyt”noiety is C -C6 and
I yhrggbisty is C3-C7, > R represents a

cted fromfindgr or branched Cl - Csal kyl
|y substituted by one or Bgore hal ogen atons, preferably fluorine,

and from |linear or branched Cl-C6al kyl am nocarbonyl, 10 > R2 represents a
hydr ogen V8¥ereiial ogen at om or a group sel ected fromlinear or branched

Cl - Coal 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 sanme or different,

each r epreskntepadsents arlingar gir dirginchsd Ineio@dorior @mpolydruoge €, dhdlkhbpogerorat ons

and 5t he grorlrjlggot?itro, C

10

15

, i . .
uoro- or pon%%ro-cyllcqgﬂylgﬁ(yl group wherein the alkyl moiety is C;-Cs and

linear or branched and the cycloalkyl moiety is C3-Cs,

>» 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;-Csalkylaminocarbonyl,

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

C;-Cyeycloalkyl,

» Rj, R4, Rs and Rg, 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;-Cgalkoxy, 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,



15 branched C - C5al kyl sul phonyl, hydroxy, |inear or branched Cl-C5al koxy,

| inear or branched Cl-Co6al kyl optionally substituted by one or nore

hal ogen atons, and am no optionally substituted by one or two |inear or
branched Cl - C6al kyl groups, and also addition salts thereof with a
pharmaceutically acceptable acid or base2 and optical isonmers thereof when
they exist, -29 it being understood t hat*R3 represents a hydrogen at om when
R6 does not represent a hydrogen atom 2. Conpound of forrmula (I)

accor di ng fitobeihgiumdérstooldathaic Re mémestnisna hipdriog&F atomp vdee ks does hatnepresont a

br anched n?lncci)fl uor 0- C1- C6al kyl group. 5 3. Conpound of fornmula (1)

accor di ng U¥ICBERMOB characterised in that RF represents a fluoronethyl,
2-fluoroethyl, 3-fluoropropyl or 4-fluorobutyl group. 4. Compound of
formula (1) accordi ng to claim1, characterised in that RF represents a

2, 2-di f | uoRoeQoppoynd 2f formuls ()| ageardiagHy (claimoly ghamctetsadomuthat Bf r¢nsesentsa (1)

according to any one of i o 4 erised in that 10 Rl
represents a lilléar:ooég)ﬁanéngém%ogsﬂ%g%d&ﬁa&gfér?gé'nuI a (1) according to any one
of claimse 1 to 5, characterised in that R2 represents a hydrogen or

fluorine atom 7. Conpqound Qf forrmula (1) according to any one of clains 1
to 6, Thar dct &omyeyni of tempula () aceqidingdpcian %fg‘fl@g'éﬂseé’t ’&rﬁhatlgF &EPRSAS Aund

of formula (1) BrmENiNe fiu8raaivl. BBusbpobal i -fludrObuiyl SB&s.acterised in that
R4 represents él hydr?g’en orrhg?ydgenuat%mbﬂQ. Ool?rgoun%l %feé ormula (1)

according to any one of clains | to 8, characterised in that

4. Compound of formula (I) according to claim 1, characterised in that Rf represents a

2,2-difluoroethyl or 2,2,2-trifluoroethyl group.

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

10 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 I to 6, characterised in that

Rj represents a hydrogen atom.

15 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

Rs represents a halogen atom.

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

20 R¢ 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-2H-1,2,4-benzothiadiazine 1,1-dioxide.



R5 represents a hal ogen atom 10. Conpound of fornula (lI) according to any
one of clains | to 9, characterised in that 20 R6 represents a hydrogen or
hal ogen atom 11. Conpound of fornula (1) according to claim1, which is
7-chl oro-4-(2-fluoroethyl)- 3,4-dihydro-2H1, 2, 4- benzot hi adi azi ne

1, 1-di oxide. -30 12. Conpound of formulg (1) according to claim1l, which is
6, 7-di chl or o- 4- ( 2- quoroethyI)-3,4-dih?@?o-ZFL1,2,4-benzothiadiazine

1, 1-di oxi de. 13. Compound of formula (lI) according to claim1l1, which is

6- chl oro-7-fl uoro- 4- ( 2- quoroethyI) 3, 4- dihydro-2k#1,2 4- benzothiadiazine

1,1-dioxid 0 or mul accordjng,t cIa 1, whic

6- chl or o- 7&3 {E%Pa“f(%gm Iltl "g%t(li%/ﬁcc%fgﬂl% hyaPB ZLI- %’hf% I%e 6‘8‘%‘#‘5& &I

1, 1- di oxi de. AferoGmyNondingbird-DHMD & beothiadidigs Bil WikRde. R3, R4, R5, R6 and
RF are as defined in claim1. 10 16. Process for the preparation of

conpounds of formula (1) according to claim1, starting fromthe conpound

of formul a}é,-l %rlngﬂ\%dsgg %ﬁn@%i’i)ﬁh&‘t Ed?ln%r g el "i”%hR& ?sl’ 8-k ge,f ﬁﬁﬁlog'g#g@g

formula (I I's cycC sence bf a co oun
(111) 15 R2- QledégByl)43L4-dihyddoe? 112 Rbensttasdiadihe nqadhdximle.f or rruI a (l) and R7
represents a linear or branched G -C6al kyl group,

5 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) :

R3 IFF
N N
l VD)
R; SO,
R

wherein Ry, R3, R4, Rs, R and R are as defined in claim 1.

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

from the compound of formula (II) :

dan,

wherein Rj, R4, Rs and R are as defined for formula (1),

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

15 R,-C(OR7); (IIN),

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

group,



-31 53 1IF 10 wherein R2, R3, R4, R5, R6 and RF are as defined

herei nbefore, to yield the conmpound of fornmula (IV) : R (1V), SO2 wherein
R2, R3, R4, R5 and R6 are as defined hereinbefore, which is reacted with a
conmpound of forrmula (V) : X-RF (V), wherein RF is as defined for formula
(1) and X represents a |eaving group selgcted from iodine and brom ne
atons and tosylate, nesylate and triflate groups, to yield the conpound of
formula (M) : RRwhich is reacted with a reducing agent to yield the
conmpound of forrmula (la), a particular case of the conpounds of formula

(I') wherein Ri,represents .atomR R 3 F R2 wherein R2, R3, R4,
R5, R6 andpﬂﬂeléjrtggggma% qdnogégﬁlg{lgﬁggéfore, -32
Ry
R, NH _R,
g av),
.N
R SO

5 2

R,

wherein R,, R3, R4, Rs and Rg are as defined hereinbefore,
which is reacted with a compound of formula (V) :
5 X-Rr (V)

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

iodine and bromine atoms and tosylate, mesylate and triflate groups,

to yield the compound of formula (VI) :

R, R
R, N R,
e VD),
.N
R S0,
R6

10 wherein Rj, R3, Ry, Rs, Rg and Ry 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 :

R, R
R, N.__R,
Y (Ia),
NH
R; SO,
R

wherein Rj, R3, R4, Rs, Rg and Ry are as defined hereinbefore,



whi ch conmpound of formula (la), when it is desired to obtain conpounds of
formula (1) wherein R represents an optionally substituted al kyl group,
is reacted with a conpound of formula (M) : X- R1 (M1), 5 wherein R
represents a linear or branched G -C6al kyl group optionally substituted by
one or nore halogen atons and X represents a |l eaving group selected from
i odine and bronine atons and tosylate, nEsylate and triflate groups, to
yield the conpound of formula (Ib) : 311 F N 10 wherein R2, R3, R4, R5,
R6, RF and R, are as defined hereinbefore, or which conpound of fornula

la), wh it is desired t Al ) f I | wh i
Fept esent s HHCAERPPIEOL PBER G ERR I 1 st 8P FripobaipsC R
formul a (ViWHekein R;REprblear@n(optibhally sibstiviedeaikyl Bbupepr esents a |inear or
branched Cl - C6al kyl group, to yield the conpound of formula (lc) : -33

wherein R2, R3, R4, R5, R6, RF and R3 are as defined hereinbefore, the
conpounds q% refa?tremi 4 pouéh?%f %14@? constituting the totality of the
conpounds o ornmula . . ar utical conposition conprising as
active ingredient a conmpound accordi Xg-Ry (dHy one of clains 1 to 14 in
conbi nation with one or nore inert, non-toxic,
5 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 IFF
R, N R
\( (Ib),
N.p,
R; sO, R
R

10 wherein Ry, R3, R4, Rs, Rg, Rr and R'; are as defined hereinbefore,

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

wherein R, represents an alkylaminocarbonyl group,

is reacted with a compound of formula (VIII) :

Rg-N=C=0 (VIII),

15 wherein Rg represents a linear or branched C;-Csalkyl group,

to yield the compound of formula (I¢) :



pharmaceutically acceptable carriers. 18. Use of conpounds of forrmula (I)

accordi ng

to any one of clains 1 to 14 in the manufacture of nedi canents

for use as AMPA nodul ators. 10 19. Use of conpounds of formula (1)

accordi ng

to any one of clains 1 to 14 in the mnufacture of nedi canments

for use in the treatnent or prevention of_ disorders of nenory and

cognition

that are associated with age, Wt h syndrones of anxiety or

depression, with progressive neurodegenerative di seases, with Al zheiner's

di sease,
chorea, Ww

of acute neurodegenerative “4ch

denenti as,
epi | epsy.

10

15

wi th Parkinson's di seds

: d%ih Pick's disease, with Huntington's
th 15 Kor sakof fspdi sea |

e, $5th chi zophrenia, with the sequel ae
‘ﬁf( frontal lo and subcorti cal
¢chaem a and wth tHYi®>sequel ae of

N
SO, ~CONHR,

with the sequel ae @

wherein Ra, R3, R4, Rs, Rg, Rr and Rg are as defined hereinbefore,

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

formula ().

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.



