-1'0 7 DEC 2005 THI ADI AZI NE DERI VATI VES AND USE THEREOF AS POSI TI VE AMPA
RECEPTOR MODULATORS The present invention relates to new(fi ggCazzm'}g
- conpounds, to a process for their preparation and to pharnac&uti cal

conposi t | O”Sn-gR&tAiNﬁ [F@RNF?IW\ESWN PRRESERs POSAUE ARFARETEPTOR excitatory
ally g

am no aci ds, especCi ut amat e,mdoByATORSCr uci al role in the physiol ogi cal
processes of neuronal plasticity and in the nmechanisns 5 underlying |earning
and nmenory. Pat hophysi ol ogi cal studies have clearly shown that a defect of
gl utamatergi ¢ neurotransm ssion is closely associated with the devel opnent of

Al zhei mertige dh38aSRIVENGH 98618 N6 Cndi thZHRBRR MY AhIREN 8Wrocdkd%Rr théir 13- 24;
Progress in Neurobiology, 1992, 39, 517-545). I'n addi ti on, sone works have in

recent yeaueparaiionmrdite phahachicakarnpasdwns tofaibingthens. of 10 excitatory anino
acid receptors and their functional interactions (Ml ecular
Neur ophar macol ogy, 1992, 2, 15-31). Anpng those receptors, the AVPA

(a- am no-Bhhy d6WXyeed rédighiskd 4hdt 30X 8zt TP RAIRhO Btils, 3pddiblly’ SaRpia0d, ptppears to
be involved to the greatest extent in the phenonena of physiol ogical neuronal
exci t abi |gregpalaiode lrbgﬁd&yaxoﬂgglcal Preqeeses of HsHmREnRlastipily] apddni the 1aec Fsation

rocgsse - ol ' ' I ith an
nor base 1 ERYin€ gl mdfiBnP A AMBIOLUR! hIRE Hal0 clea FREEh IhE Y o The
areas of defiet ofghitimassin hedbtriisnpssdae seesedyf asseniated aitld tlodevielaparent bif kew se,

noot ropi c, agent§ such ani.racet am.have very recen been.descri bed as
modul at i iy ﬂ%le%\w%&earségg’ﬁ?r&?@e‘&ﬂ@ anﬂé%wﬁﬂl&vw %ﬁ?“?“ff’ ib%%égt H‘gﬁn}g’ﬁ’ﬁ&eﬁs (Jour nal
of Neur oghemuadbidlegyt 9992, 3885174398 1204). 20 In the literature, conpounds
havi ng a benzam de structure have been described as possessing this sane

nmechani sm of action and inproving menmory performance (Synapse, 1993, 15,
326- 329) Tn %%H,ngon?éa‘ w%é‘ks' ﬁ]av%%ﬁtrleé:e%{ %ar!s %ertnggstr@e%t th8 el steic® fof tsﬂ?oqﬁ%eg' o
10 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
physiological neuronal excitability and, especially, in those phenomena involved in
15 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).

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

pharmacological agents.

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

inter alia particular benzothiadiazine compounds as modulators of AMPA receptors.



phar macol ogi cal agents. Finally, patent specification EP 692 484 describes a
benzot hi adi azi ne conpound having a 25 facilitating action on the AVPA
current, and patent application WD 99/ 42456 descri bes i ntﬁr.[ ﬁéﬁD@ézl cul ar
benzot hi adi azi ne conpounds as nodul ators of AMPA receptor$. 005 The

t hi adi azi ne conmpounds to which the presgnt invention rel ates, besides being
new, surprisingly exhibit pharmacol ogi¢al activity on the AMPA current that
is markedly superior to the activity of the conpounds having simlar
structures described in the prior art. They are useful as AVPA nodul ators for

t he treatpent,.or. preventi on, of disorders of, 5 nmenor nd cognition that are

associ at e Wﬂ?lﬁdlﬁég? c\?}fntpﬂu%%fn{?r ghlfg‘ %‘F pé?ﬁ?fltef‘vef}ﬁgn %%‘%‘F%s%ﬁsgﬁ? tbﬂqghnew’

progressi Mﬁfﬂﬁiﬁgwd@a@aerpﬁhﬁmoﬂig&aa%eﬁvitwohhthél ANE? Aredurentlitlse@ s ematiedly  Pi ck' s
Wi

di sease, ) Huntington's chorea, with schi_quhr enia, with the after-effects
of acute supstipotiethersetivity obthei ecompounds having siflag Struetuss fdesaribedn the piefeni a and

with the ter-ef t { | [ Hﬁﬁif' : { n
i nventi onae‘ll]crt‘eﬁéletyeasrg 1?1 gef?:ﬂo%)éaﬁps nﬁ@%’a(‘tﬁr%g?%@? %e? tﬂﬁé%?él\))e}{t%ﬁ Qﬁdlg&la)% I%\(if R3 0O
wher @i n:  Aemdiry hintl hébghnittonC 8ab Gdite adsedebatedirwith rage, twithf eyrttoraed loff eamxlety fatr yl  or
pyrrol yl group.selected framthe groups A, A2, A3; R Ra 15 i
epression, with progressive neurodegenerative diseases, with Alzheimer's disease, with
Pick's disease, with Huntington's chorea, with schizophrenia, with the after-effects of acute

neurodegenerative diseases, with the after-effects of ischaemia and with the after-effects of

epilepsy.
10 More specifically, the present invention relates to compounds of formula (I):
1|‘1
a N R,
CONK
b S/ \R3
7\
O O
wherein:

¢ A, with the two carbon atoms carrying it, forms a thienyl, furyl or pyrrolyl group
selected from the groups Aj, As, Aj:

R, R,
a R X
/ b X Bk a \ / a
R; x — b
R/ R
A A A

15 !
wherein X in each case represents a sulphur, oxygen or nitrogen atom and R, and Ry,

which may be identical or different, each independently of the other represents a
hydrogen atom, a linear or branched (C;-Ce)alkyl group (optionally substituted by one
or more fluorine atoms), a linear or branched (C;-Cg)alkoxy group, a halogen atom, a

20 hydroxy group, an amino group (optionally substituted by a linear or branched (C;-Cg)-




Rb-At A2 A3 wherein X in each case represents a sul phur,

atomand R and Rb, which may be identical or different,
of the other represents a hydrogen atom a linear or bra
group (optionally substituted by one or nore fluorine at
branched (Cl -C6)al koxy group,

oxygen or

ni trogen

each i ndependently

BLECTRE o

a hal ogen_atom a 20 hydroxy group,

an am no

group (optionally substituted by a | i nedr or branched (C1-Ce6) O 7 DEC 2005 -3

al kyl car bonyl

gr oup,

by one or two |linear or branched (Cl-C6)al kyl

groups), a

car boxyl galkylparbony groupsdy cme optwodineat (r@rarcbrd(Reiyekybgioups)ga oarpoxyin
oxat hiol group selected fromth s A, A5, A6, A7: A4 A5 A6 A7 5 wherein
R is as deﬁ’ﬁ%ﬂr ﬁﬁf‘%“\rr‘?ﬁhfa&%e,d @I%ﬁ?ajg?ﬁyéaﬁ%ﬁpg@m’ect ed fromthe groups As,

A9: Aa\ \ a Ra a

an

/'b S//'"b A8 wherein Rais as defined herei nbefore,

i sot hi azol e group selected fromthe groups Al o,

A1l is 10 Alo Al

is as defi nadoxagriel grberf splected from the groups As, As, Ag, A7

4 As A6

5 wherein R, is as defined hereinbefore,

a thiazole group selected from the groups Ag, Ag:

Ra\gsj/b a Ra\g/NJ/b .

Aq A,
wherein R, is as defined hereinbefore,
an isothiazole group selected from the groups Ag, Ai:
Ra
S
d
N a N ~ a
\ \
b S b
Ra
A Ay

10
wherein R, is as defined hereinbefore,

10

an oxazole group selected from the groups Aja, Ais, Ay, Ass:

A,

wherein R



an -oxazol e group selected fromthe groups Al2, Al13, Al4, Al5: 0 7 DEC 2005 -4
R~-aR-) O/ aN bbb Ra Al2 A13 Al4 wherein Ra is as defined

her ei nbefore, or an im dazole group of forrmula A16: H N a /b 5
wherein Ra is as defined hereinbefore, -- represents aﬂs?aBEG or a
doubl e bond, Al6 a Al5 R represents a hydrogen atom a linear or branched
(g -Co6)al kyl group optionally subst it ufted by one or nore fluorine atons, one
or nore hal ogen atons other than fluorine, or a (O -C6)al koxy-(C -C6) al kyI
group in which each alkyl noiety nmay be 10 linear or branched, RR2 represents

a hydrogen atom or Ilnear or branched (C1- C6) aI kyI group optiohally
\( \( N/ a

\

O0— b

A12 A13 14 AlS

wherein R, is as defined hereinbefore,

or an imidazole group of formula A¢:

H
R AN
\gjb A16

5 wherein R, is as defined hereinbefore,

¢ - represents a single bond or a double bond,

4 R, represents a hydrogen atom, a linear or branched (C;-C¢)alkyl group optionally
substituted by one or more fluorine atoms, one or more halogen atoms other than
fluorine, or a (C;-Cg)alkoxy-(C;-Ce)alkyl group in which each alkyl moiety may be

10 linear or branched,

4 R; represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group optionally
substituted by one or more fluorine atoms, or a plurality of halogen atoms other than

fluorine,

¢ R; represents a hydrogen atom or a group selected from linear or branched (C;-Ce)alkyl,
15 CONHR' and SO,NHR' wherein R' represents a linear or branched (C;-Ce)alkyl group,

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

pharmaceutically acceptable acid or base.

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




substituted by one or nore fluorine atons, or a plurality of hal ogen atons
other than fluorine, R3 represents a hydrogen atomor a group selected from
| i near or branched (G -C6)al kyl, 15 CONHR and SO2NHR %3& znbfpresents
a linear or branched (Cl-C6)al kyl group, to their enantio d

di ast ereoi soners, and also to addition salts thereof with a pharmaceutically
acceptabl e acid or base. Anobng the phar fraceut i cal | y acceptable acids there may
be nentioned, wi thout inplying O 7 DEC 2005 -5 any limtation, hydrochloric
acid, hydaxqbrlimiiaﬁoa,chyﬂros}ﬂblphwnidc Iazdfdbrorptcoacpd,osmlphlaﬂi deid, @bemhon'mcaaid

tr|fI uoroacetic. | actic a |g, ‘? éwc acid, dma ni.c acdf " succi n c acid,
glutaric %M, 2% ntE parogestiy aqidy fagfiq @cide ipyruvig 2gid, malenic acyd, SueCIBic; %Cl ;ascor bi ¢
aci d, oxa mpanacalcm fuR ORI Sk BRROME nfldid acRABROLdIE, REdrBic RId oxalk ABNY t he
phar maceuti cal |y acceptabl e bases there may be nmenti ‘oned, Without i npl yi ng

any | i m temethenesulphbdhigrackdy daraphagie, acisloetessi um hydr oxi de, tri et hyl ami ne,
tert-butylamne, etc.. The group A to which preference is given is a thienyl

group sel ected from the groups A, A2 and A3 wherein X represents a sul phur
atoms 10 Eupig R ghatatairbilly acdepabrtades tﬁeieQnlebé datiehal, ertput Englidagn is a
t hi enyl group selected. fromthe groups A and A2 wherein X represents a

sul phur atWminatony sadpan RyderideRpotassifp bMde?(@PeF@'i@éamglegﬂ% utylamjseendent | y
of one angther, are a hydrogen atomand a chlorine atom The group R, to

whi ch pre & ence is given is a hydrogen atomor a linear or branched 15

(C, -0Co)al kyI group, pref erably a met hyI et hyl or isopropyl group The group

R2 to whi ref erenc ven i s .a en atom The rou i ch
pr ef er enc &g PP b fp WAIC ragel %{Y‘B’h{ ge g Whe groups X'h

A; and Az wherein X represents a sulphur atom.

10 Even more preferably, the group A to which preference is given is a thienyl group selected

from the groups A; and A; wherein X represents a sulphur atom.

The groups R, and Ry to which preference is given, independently of one another, are a

hydrogen atom and a chlorine atom.

The group R; to which preference is given is a hydrogen atom or a linear or branched

15 (C1-Ce)alkyl group, preferably a methyl, ethyl or isopropyl group.

The group R, to which preference is given is a hydrogen atom.
The group Rj; to which preference is given is a hydrogen atom or a CONHR' group

wherein R' is as defined for formula (I).

The compounds to which preference is given according to the invention are:
20 = 6-chloro-4-ethyl-3,4-dihydro-2 H-thieno[3,2-e][1,2,4]thiadiazine 1,1-dioxide,
6-chloro-4-isopropyl-3,4-dihydro-2 H-thieno[ 3,2-¢][ 1,2,4]thiadiazine 1,1-dioxide,
= 5,7-dichloro-4-methyl-3,4-dihydro-2 H-thieno[3,4-¢][ 1,2,4]thiadiazine 1,1-dioxide.

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

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




wherein R is as defined for formula (1). The conpounds to which preference is
gi ven according to the invention are: 20

6- chl or o- 4- et hyl - 3, 4-di hydro-2H-t hi eno[ 3, 2-e] [ 1, 2, 4] t hi adi azi ne 1, 1-di oxi de,
6-ch|oro-4-isopropy|-3,4-dihydro-ZFLthieno[3,2-e][1,2,4]thkﬁ¢iﬂ&tnqggﬁ

1, 1- di oxi de,
5,7-dichloro-4-nethyl-3,4-dihydro-2H—thﬁéno[3,4-e][1,2,4]thiadiazine
1,1-dioxide. The invention relates also to a process for the preparation of
conpounds of formula (1), characterised in that there is used as starting
material a conpound of fornula (I11): Z DEC 2005 -6 wherein A and are as
defined for fornmula (1), whic ONpRa of fornmula (11) is cyclised in the
presence of a conpound of 5 f Ea (rer)y: R ~@§(Ove) 3 (I11) wherein R2 is
as defined for formula (I), to eld a conmpound of formula (IV): HII (1V) N
0 O wherein A, R2 and -_ are as defisen rei nbefore, 10 which conmpound of
formula (IV) is: either reacted with a reducing agent to yield a conpound of
formul a (wapreinWiagh 4-s--- aarpas défiddadr Pasealaqf), t he conpounds of fornula (1): H

Rz wherein A, R2 and -- are as defined hereinbefore,
which compound of formula (II) is cyclised in the presence of a compound of

5 formula (I11):

R, — C(OMe); (1II)
wherein R; is as defined for formula (1), to yield a compound of formula (IV):
H

S
N
O 0]

10 which compound of formula (IV) is:
* either reacted with a reducing agent to yield a compound of formula (I/a), which is

a particular case of the compounds of formula (I):

H
N _R,
N
/7N
o’ Yo

wherein A, R; and ====-- are as defined hereinbefore,

15 which compound of formula (I/a) is optionally reacted with di(tert-butyl) dicarbonate to

yield a compound of formula (V):

}|30c
N R,
g _NH
N
o o
wherein Boc represents the group fert-butoxycarbonyl and A, R; and ------ are as defined

hereinbefore,



15 -whi ch conpound of fornula (Fa) is optionally reacted with di (tert-butyl)

di carbonate to yield a conpound of fornmula (V): Boc RZ (V) wherein Boc
represents the group tert-butoxycarbonyl and A/ R2 and -- are as_d h ed
herei nbefore, 0 t DEC 2005 -7 which conmpound of formula (Vf 75[]E@a§ bg with a
conmpound of formula (M): R 3 - Y3 (VI)7 wherein R 3 represents a linear or
branched (d -C6)al kyl group or a CONHR’ ~or SO2NHR  group, wherein R is as
defined for forrmula (1), and Y3 represents a |leaving group, to yield, 5 after
depr ot ectwhich campoungubefifdrmfilaf(¥) mureact¢d with 2 caimipoimd of farmpalat(VEul ar case of the
compounds of formula (I): H 10 whereipn A R 3 and - are as defined

herei nbefore, or reacted, in a basic hediu Dwith a conpound of formul a
(VIT):  RyflereinR', tefrésenidhiSiRbofbrhnéIRAN(E5ENIa% A ghdupeit a CONHRESSINHR'
(d-Co6)al kyl group optionally substituted by "one or nore fluorine atons or a
pl ur al i t ygrofip,vahesejoR' as srdefingd forvformelp (Bsat ¥s mptesents adeavigrzogrpupstto yieldl d a

Corrpg)und ﬁ{erfc?erprrr&legtio%yla! Ic2)x:npl<}|uﬁ~d olf %ongu\lf ai h)b), which is a particular case of the

compounds of formula (I):
H
N R,
e \R'3
o) O

7\

* or reacted, in a basic medium, with a compound of formula (VII):
10 R'1-Yi (VID
wherein R'; represents a linear or branched (C;-Cg)alkyl group optionally substituted by
one or more fluorine atoms or a plurality of halogen atoms, and Y, represents a leaving

group, to yield a compound of formula (VIII):

R,
N,
ce gl
K
O O
15 wherein A, R'}, R; and =====- are as defined hereinbefore,

which compound of formula (VIII) is reacted with a reducing agent to yield a compound of

formula (I/c), which is a particular case of the compounds of formula (I):

R,
N,
GLL -
‘ S _NH
O// \\O
wherein A, R';, R; and ===-=- are as defined hereinbefore,

20 which compound of formula (I/c) is optionally reacted with a compound of formula (VI) as




"INS\\ O 0 15 wherein A, R1, R2 and - are as defined hereinbefore, which
conpound of fornmula (VIIl) is reacted with a reducing agent to.,y] gbd(@ﬂ
conmpound of formula (Uc), which is a particular case of the &:(lnb n éf

formula (1): R1 ~ R2 wherein A, R1, R2 and -- are as defined hereinbefore,
20 whi ch conmpound of formula (1/c) is ogtionally reacted wth a conmpound of

formula (VI) as 0O 7 DEC 2005 -8 defined

herei nbefore to yield a conpound of

formula (Ud), which is a particular case of the conpounds of formula (1): R 1
~ 5 wher edeafindd hRteinbeRRe tdRyi8ldanchbmpaand odi$ordefla (4t), Whickinbpdrtcdar edse ohtheonpounds

(1),

ere necessary, according to a conventi onal

purification technique, which are geparated, if desired, into their
enantiomers or diastereoisoners acdording to a conventional separation

techni que, and which are converted, N{ Rjred, into 10 their addition
wi th a pharnmaceutically accepfablg achr base. The conpounds of the present
i nvention, besides being new| Havig AI\/PN-receptoKUd)

-

S

10

15

20

d

~

R|

Za
0] 0]

wherein A, R'}, Ry, R'; and =====- are as defined hereinbefore,

which compounds of formulae (I/a) to (I/d) constitute the totality of the compounds of
formula (I), which are purified, where necessary, according to a conventional purification
technique, which are separated, if desired, into their enantiomers or diastereoisomers
according to a conventional separation technique, and which are converted, if desired, into

their addition salts with a pharmaceutically acceptable acid or base.

The compounds of the present invention, besides being new, have AMPA-receptor-
activating properties which make them useful in the treatment of cognitive defects
associated with cerebral ageing and with neurodegenerative pathologies such as
Alzheimer's disease, Parkinson's disease, Pick's disease, Korsakoff's disease, frontal and

sub-cortical dementias, as well as in the treatment of schizophrenia.

The invention relates also to pharmaceutical compositions comprising as active ingredient
at least one compound of formula (I) together 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, dragées, sublingual tablets, gelatin capsules,
lozenges, suppositories, creams, ointments, dermal gels, injectable preparations, drinkable

suspensions, etc..

The useful dose can be adapted according to the nature and severity of the disorder, the

administration route and the age and weight of the patient. The dose varies from 0,01 to

of formulae (Pa) t Ud onstitute the totality of the conpounds of fornula
whi CWI%R%IHS%J?E ﬁf@&fa i

salts



activating properties which make themuseful in the treatnment of cognitive
defects associated with cerebral ageing and wth neurodegenerative

pat hol ogi es such as Al zheiner's di sease, Parkinson's disease, Pick's disease,
Kor sakof fs disease, frontal and 15 sub-cortical denentia Jaﬁﬁgegkwss in the
treatment of schizophrenia. The invention relates also toqL avrec ~cal
conposi tions conprising as active ingredirent at |east one conpound of formula
(I') together with one or nore appropriate inert, non-toxic excipients. Anbng
t he phar rs00etg peralayciargme sir mara admiiarationg to the invention there may be

menti oned nore especially those that are suitable for oral, parenteral

(i ntravenous or 20 subcutaneous) or nasal adm nistration, tablets, dragees,
subl i nguay! &AM MR fvendAF RGBT LIRHARIS LAY WS, CT eans,

oi ntnents, dernal gels, 1njectable preparations, drinkable suUspensions, etc..
The useful dose can be adapted according to the nature and severity of the

di sorder,_the .adm ni stlrati n rouée ang.the e and wei ght of the .gatient. The
dose vari B¢ FHRS NaeIalY, Usedy atSEREodpRsE W 'gﬁ%wﬁl@?f 5\ PTERATEd ARFOLHNEEP o

adm ni st ngl@nteceliliesExanpl es that follow illustrate the invention, w thout
limting it in any way. The starting materials used are products which are
known or are prepared according to known procedures. 5 The structures of the

ds,..d i bed.,i he Exampl es..vete..d d di .
Spect 1 oprHEHEPRTE Y s hr e B Refipdy i P Sterd SER PRl er SyaSBieparaT: o
1 : 6- Chiqaktenby épetesphofordettit kekhRiqhéd (ihfdiedz NIMR Imdss@pesriodtzR0 ng of

3-am no- 5- chl or o- 2-t hi ophenesul phonam de hydrochloride (J. Med. Chem, 2002,
4171-4187) are placed in 2.5 m of triethyl o-formate. The solution is heated

t about { LIE . I | Pi di
ol T oot eEIRGERRATIONT B CUlEE A UL RSN AP aPIAR ) ia PETE 27 1 ©

250 mg of 3-amino-5-chloro-2-thiophenesulphonamide hydrochloride (J. Med. Chem.,
2002, 4171-4187) are placed in 2.5 ml of triethyl o-formate. The solution is heated at about
10 60°C for 30 minutes. A granular yellow precipitate forms and is collected by filtration,

washed with diethyl ether and then dried.

Melting point: 260-262°C
IR (KBr): 3214, 3103, 3061, 2926, 1602, 1569, 1515, 1446, 1378, 1366, 1287, 1220,
1177, 1147, 978, 840, 824, 750, 628, 543 cm’’

15 PREPARATION 2 : 5,7-Dichloro-4H-thieno[3,4-¢][1,2,4]thiadiazine 1,1-dioxide
Step A: 2,5-Dichloro-4-nitro-3-thiophenesulphonyl chloride

A mixture of 30 ml of sulphuric acid and 30 ml of fuming nitric acid is cooled by means of
a salted ice bath. 10 g of 2,5-dichloro-3-thiophenesulphonyl chloride are slowly added to
the mixture. The solution is stirred at ambient temperature for 3 hours. The solution is then
20 poured onto ice. The yellowish precipitate that forms is collected by filtration, washed with

water and dried.

IR (KBr) : 3525, 3410, 2917, 1673, 1552, 1442, 1388, 1176, 1085 cm’’




Melting point: 260-262C IR (KBr) : 3214, 3103, 3061, 2926, 1602, 1569, 1515,
1446, 1378, 1366, 1287, 1220, 1177, 1147, 978, 840, 824, 750, 628, 543 cm-1
15 PREPARATION 1: 5,7-Dichloro-4Hthieno[3,4-e][1,2,4]thiadiazine 1, 1-di oxi de
Step A: 2,5-Dichloro-4-nitro-3-thi ophenesul phonyl chl OI‘I@? QECIE% of 30 m
of sul phuric acid and 30 mM of fumng nitric acid is cool ns of a
salted ice bath. 10 g of 2,5-dichl oro-39thi ophenesul phonyl chloride are slowy
added to the mi xture. The solution is stirred at anbient tenperature for 3
hours. The solution is then 20 poured onto ice. The yellow sh precipitate that
forns is collected by filtration, d wth water and dried. IR (KBr) :
3525, 3410, MepB: 7"'351)1‘3’3%0-‘14'&‘20-31@8‘83heﬂ%l’ omide i 0 7 DEC 2005 - 10
Step B : 2,5-Dichloro-4-nitro-3-thi ophenesul phonam de 11 g of the conmpound of
Step A above are dissolved in 150 m of dioxane. This solution is added

dr opwi se llog 80therbmpbural dfiStep mwahmbarndi§sdh@diimé5@mlulfidmanﬂﬂihéwsmwnﬁeur, t he

[ d ted of f . The whit
or aci pi t dtded gite oroEnf o AP ecingto Bym YRRl ShGGA R e Bopber “ana

dried. MainhogiaRAd fHe dlé)?agle hédb&val E&a(éﬁ&fff unde3Mceﬁgl%@surémwﬂiﬁ%emﬁﬂﬂg 1369,
1170, 1090 cm Step C Am no- 2, S-di cbl or o- 3-t hi ophenesul phonam de 7.25 g of

t he tonpdhatdonns @Nebqufchlboﬁbraap@, washedwithwagrsndidrigd. a 1: 1 et hanol /water 10
m xture. The solution is heated until the product dissolves. Then 4.5 g of
anronium chl oride followed by 15 g of powdered iron are added. After 10

m nut es’ Meftingpoihf@251126xT i on is ter m' nated. The insoluble material is
renoved b €I|tl’atl on_and rinsed w smal | _amount of hot ethanol. The

filtrate IRERRpr A €d7brlb4imdop, 1«45%!:%@? pt €5dAvecmThe

Step C: 4-Amino-2,5-dichloro-3-thiophenesulphonamide

7.25 g of the compound of Step B above are placed in 375 ml of a 1:1 ethanol/water
10 mixture. The solution is heated until the product dissolves. Then 4.5 g of ammonium
chloride followed by 15 g of powdered iron are added. After 10 minutes' reflux, the
reaction is terminated. The insoluble material is removed by filtration and rinsed with a
small amount of hot ethanol. The filtrate is evaporated off under reduced pressure. The

beige precipitate that forms is collected by filtration, washed with water and then dried.

15 Melting point: degradation at about 120°C
IR (KBr) : 3440, 3412, 3354, 3290, 1600, 1557, 1336, 1318, 1166, 1125 cm™

Step D : 5,7-Dichloro-4H-thieno(3,4-¢][1,2,4]thiadiazine 1,1-dioxide
250 mg of the compound of Step C above are dissolved in 2.5 ml of trimethyl
orthoformate. The solution is brought to boiling in an open vessel. After 1.5 hours, the
20 reaction is complete. The solution is allowed to cool, yielding a beige precipitate which is

collected by filtration, washed with diethyl ether and dried.

Melting point: 200-203°C




beige precipitate that fornms is collected by filtration, washed wth water and
then dried. 15 Melting point: degradation at about 120C IR (KBr) : 3440, 3412,
3354, 3290, 1600, 1557, 1336, 1318, 1166, 1125 cm-1 Step

5. 7-Di chl or o- 4H-t hi eno[ 3. 4-e] [ 1, 2, 4] t hi adi azi ne 1, 1-di oxi JETzB&GTgZQ% t he
conpound of Step C above are dissolved in 2.5 m of trinmethyl orthofornmate.
The solution is brought to boiling in-dA-open vessel. After 1.5 hours, the 20
reaction is conplete. The solution is allowed to cool, yielding a beige
precipitate which is collected by filtration, washed with diethyl ether and

O o or o BkARMRPERA" &Pl d v aren g3 drel s thiadizine 4, btiokida 05 g of

t he conpound of Preparation 1 are placed in 4 m of water. 500 ng of NaBH4
are added slowy. After 15 minutes, the reaction is conplete. The pH of the
sol uti on 19 mgeh theadjmmiuad of Brépagitiand arhglgsed dudtml of water 260 ea oENaBH,

di chl oronet h ., The i c.phase is dried qver..,oagnesji,um | phate and t hen
evapor at €tf° 8‘?4%%&?3@?" ‘?‘é%ﬁ@e‘&“ﬁ?e&ﬁ’ﬁ r 8‘?"%% is cqrdftgy Ehy @EP gb‘éﬁ°ﬁ‘§°ﬁ rllsatgm}n: ni mum
of net ha”éaéus_te@ﬁ@ 308184 thepradG@ds ieRtrht et isih® dehsTBmbfhane. MMRM#E4nié phadeqsi pi t at e.
The product is collected by filtration, washed with water and then dried.

Mel t P ng phiedt over snagissiom sulphatg/ang then evaporated off under reduced pressure. The

6- Chl or o- 4-.q&t hy, 4= di - j Y R . i.adlazi k= di oxi de
Stop A - TR WYigkelr o DeB Rl Rl ?, a5 bR P AL IS Fancbghe 1 O 950
mg of t heredurpow precipitater Fhapaiduonisicodieeted badddation, washedwithoettaniridrthere and 0. 5
m  of di({ret hyl f or mam de. 500 ng of potassium carbonate are added, as well as
0.3 ml ofdrifdt hyl 15 iodide. The solution is heated at about 55C for about 7
hours. At the end of the reaction,

Melting point: 154-156°C

10 EXAMPLE 2: 6-Chloro-4-methyl-3,4-dihydro-2H-thieno[3,2-¢][1,2,4]thiadiazine
1,1-dioxide

Step A:  6-Chloro-4-methyl-4H-thieno[3,2-¢][1,2,4]thiadiazine 1,1-dioxide

250 mg of the compound of Preparation 1 are placed in 5 ml of acetonitrile and 0.5 ml of
dimethylformamide. 500 mg of potassium carbonate are added, as well as 0.3 ml of methyl
15 1odide. The solution is heated at about 55°C for about 7 hours. At the end of the reaction,
the solvent is removed under reduced pressure and the residue is taken up in water. The

insoluble material is quickly collected by filtration, washed with water and then dried.
Melting point: 252-254°C

IR (KBr) : 3091, 2943, 1607, 1519, 1485, 1434, 1390, 1297, 1150, 1107, 1059, 1015, 835,
20 778, 754, 570, 541 cm™

Step B:  6-Chloro-4-methyl-3,4-dihydro-2H-thieno|[3,2-¢][1,2,4] thiadiazine
1,1-dioxide

200 mg of the compound of Step A above are dissolved in 5 ml of isopropanol. The




t he solvent is renoved under reduced pressure and the residue is taken up in
water. The insoluble material is quickly collected by filtration, washed with
wat er and then dried. Melting point: 252-254C IR (KBr) : 3091, 2943 1607,
1519, 1485, 1434, 1390, 1297, 1150, 1107, 1059, 1015, 835, R2PEC7s200064, 570,
541 cm Step B : 6-Chloro-4-nethyl -3, 4-di hydro-2H thi eno[ 3, 2- €]

[1,2, 4] thiadi azine 1, 1-di oxide 200 ng I&- the conpound of Step A above are
dissolved in 5 mM of isopropanol. The 0 7 DEC 2005 -12 solution is heated at
about 60Golativh #¥QRated a0bbdNaBIGACasml 40ideg. of RN, 2@ added)tAfter 20h@inusesl ent i s
removed under reduced pressure and the residue is taken up in water. The pHis
adj ust ed $odverbareroved yaderrpdiicsd prrssure pad Mg residue i takanHipainwater. fihe g is
chl or of or ;m: ' ' ' r [ el 1| tered
and then ul8te BERNE BUAGE driulkl N ik QHRT IRETER HRRUORAR Pel L L%
m ni mum oérgatit phadeds theandtiddroer tagnespmo suiphate Sfilpratarl thet echdeytraddiuhdan of
hexane. Th roduct is _then collected by filtration nd shed w t h _hexane
and dir | edeanAedy PISPURDI e T il 15 ek qrRup 1n S EliniggsY of Aperolosmgand Higsrthe oo
1419, 140504358 prebtued BPddiddar ndfihe Thd BrokiOPis i colfdied GPRitrdR, 504

6- Chl or o-ahdevdshed @ith-hetk imechnd-deiedt hi eno[ 3, 2-e] [ 1, 2, 4] t hi adi azi ne 1, 1- di oxi de
Step A: 6-Chloro-4-ethyl-4Hthieno[3,2-e] fl,2,4]thiadiazine 1,1-dioxide This
conpound i s obtained according to the process described in Step A of Exanple 2
15 usi ng Merimepdiaing 7unsee@d of nethyl iodide. Melting point: 189-190C

IR : 3236, 3089, 2923, 2867, 2807, 1562, 1419, 1407, 1358, 1322, 1284, 1154, 1077,
10 1002, 814, 742, 680, 569, 504 cm™

EXAMPLE 3: 6-Chloro-4-ethyl-3,4-dihydro-2H-thieno[3,2-¢][1,2,4]thiadiazine 1,1-

dioxide
Step A: 6-Chloro-4-ethyl-4H-thieno[3,2-¢][1,2,4]thiadiazine 1,1-dioxide

This compound is obtained according to the process described in Step A of Example 2

15 using bromoethane instead of methyl iodide.

Melting point: 189-190°C
IR (KBr) : 3098, 2982, 2943, 2878, 1609, 1518, 1480, 1464, 1437, 1400, 1300, 1255,
1173, 1161, 1121, 1015, 973, 943, 805, 766, 740, 567, 542 cm’*

Step B: 6-Chloro-4-ethyl-3,4-dihydro-2H-thieno[3,2-¢][1,2,4]thiadiazine 1,1-
20 dioxide

This compound is obtained according to the process described in Step B of Example 2

using the compound of Step A above.

Melting point: 119-120°C




IR (KBr) : 3098, 2982, 2943, 2878, 1609, 1518, 1480, 1464, 1437, 1400, 1300,
1255, 1173, 1161, 1121, 1015, 973, 943, 805, 766, 740, 567, 542 cm Step B :
6- Chl or 0- 4- et hyl - 3, 4-di hydro-2H-t hi eno[ 3, 2-¢e][ 1, 2, 4] t hi adi azipe 1, 1, &g

di oxi de This conpound is obtained according to the process {e cﬂﬁﬁ)eaﬂ Step B
of Exanple 2 using the conpound of Step A above. Melting point: 119-120C 0 7
DEC 2005 -13 IR (KBr) : 3235, 2980, 293%- 2872, 1558, 1462, 1448, 1407, 1360,
1324, 1154, 1082, 1010, 798, 742, 678, 570, 501 cm' EXAMPLE 4 :

6- Chl or o- IRi(K8py 03285,3980; @bl R8G22H53&i 1ew6d] 3448, l4DT, 2361), t13i2adil B, 82,

1, 1-di oxi S A . G- ro-d-isopropyl -4Hthi eno[ 3, 2-e][1, 2, 4] t hi adi azi ne
1, 1-di oxi g§1045§§,§§120§78t,%g6:h dund of Preparation 1 are dissolved in 8 ml of
acetonitrile and several drops of dinethylformam de. 800 ng of potassium
carbonate are then added, followed by 0.6 m of 2-iodopropane. The m xture is
heat ed t oEXAMPLIN: @&iGhdoregd-iroprepyla.4-dibydeo-2Ebtidend[33fe] 1,2, é1tbiadinzine: i s
added and the reacti or (r}hxt.are is stirred overnight. The solvent 10 is
evapor at ed of f under ’é' e epressure and the residue is taken up in water.
The insoluble material that is obtained is quickly collected by filtration,
washed with water and dissolved in a mninmmof hot nethanol. Cooling yields
whi t & cryst al Stepuhi c hb-Sidoracd-iseprenyH4di-tiriena[3 24l Hn2.41thindéaring 1.h-diexidenol and
then dried. Melting point: 149-150C 15 IR (KBr) : 3112, 2983, 1605, 1515,
1458, 1442, 1407, 1392, 1306, 1284, 1170, 1141, 1095, 1010, 805, 778, 717,
696, 670, 4G6Bmg dd3ke corfiphindmfPreparation 1 are dissolved in 8 ml of acetonitrile and several

6- Chl oro- ér-olpg %P Elgggdly-'l?or#fagnllgg %68 -ngktft ;t]oitrflasgiougn3 égri)grlaté %r’ezthélr] EQJe%fT%o%iwréﬁ by
0.6 ml of 2-iodopropane. The mixture is heated to about 55°C. After 8 hours, a further

0.6 ml of 2-iodopropane is added and the reaction mixture is stirred overnight. The solvent

10 is evaporated off under reduced pressure and the residue is taken up in water. The insoluble
material that is obtained is quickly collected by filtration, washed with water and dissolved

in a minimum of hot methanol. Cooling yields white crystals, which are collected by

filtration, washed with methanol and then dried.

Melting point: 149-150°C
15 IR (KBr): 3112, 2983, 1605, 1515, 1458, 1442, 1407, 1392, 1306, 1284, 1170, 1141,
1095, 1010, 805, 778, 717, 696, 670, 565, 538 cm’*

Step B: 6-Chloro-4-isopropyl-3,4-dihydro-2H-thieno|[3,2-¢][1,2,4]thiadiazine
1,1-dioxide

This compound is obtained according to the process described in Step B of Example 2

20 using the compound of Step A above.

Melting point: 100-102°C
IR (KBr): 3267, 3241, 2970, 2954, 1545, 1460, 1445, 1409, 1332, 1301, 1156, 1123,
1025, 786, 742, 692, 678, 566, 502 cm’™




1, 1-di oxi de This conmpound is obtained according to the process described in
Step B of Exanple 2 20 using the conmpound of Step A above. Melting point:
100-102C IR (KBr) : 3267, 3241, 2970, 2954, 1545, 1460, 1445, 1409, 13§'.2
1301, 1156, 1123, 1025, 786, 742, 692, 678, 566, 502 cm 0077 (§k( 28085- 14
EXAMPLE 5 : 5,7-Dichloro-3, 4-di hydro 2H-th| eno[ 3,4-¢e] [1,2, 4]th| adi azi ne 1, 1-
di oxi de 800 ng of the conpound of Prepaltdtion 2 are suspended in 15 m of
water, and 2 g of finely ground NaBH4 are slowly added thereto. After 10

m nutes' EXAMPLE i RMDickloré 3jdedihgdpd-2Hethidnof3, 4-2f{¢ ]2 4]thindiakinwed ,i-s adj ust ed
to pH 6 using 6N hydrochlorlc acid and extracted twi ce with dichloronethane.
The organi c phase is dipxidg over magnesi um sul phate and the solvent is renoved
under reduced pressure. The residue is dissolved in a mninum of methanol and
treated with activated carbon, and then water is added until precipitation is
conpl et e. 80thmgpofethe miotmpbend of Praparatioh| & atcestsondéd firt 1 &tmloof water, pndi 3 gexdf t wi ce

By OSSOl O, AT R, OLadE5 1200) ARE FOUALRD Q¥R il "0

5 7-bi Chl @ﬁfi)eﬂmﬁ@t thel regctﬂmdinwdfeOrs%zhﬁdaé@wgﬁ ¢ lﬂ]r{gléﬁ SindsHic24did and
1,1-dioxide Step A: 5 Di chl oro-4- et hyl -4H-t hi eno[ 3, 4-e] [ 1, 2, 4] t hi adi azi ne

1, 1- di oxi d@ramdm&ervgﬂbdwlnlhmnmmuﬁhle @fgmmrcebeaﬁas flg Qveamgdmlstolsvlehafﬁn 2 m
of nit roet atPle alt nt Qg dijeLh h CIe1zlorre[nam dﬁ? L g cﬁsogve |sahelat ed to 60C
Then 0.2 Tt porass? er%‘ 596‘0‘%% giced Perius, ThSieriGied B5o0ed e rgpimy

i odonet hagfmethie] 904 ttated with aﬁtwdtécﬁdarf)@’f add fRyrsater IH edc&aluﬁﬁnpﬁclp&a@ori iaen
renoved under reduced pressure. The residue .is taken up in water. The

i nsol ubl ecomplete. The precipitate is then collected by filtration and purified twice by dissolution in

10 a minimum of methanol and addition of water.
Melting point: 125-130°C

EXAMPLE 6: 5,7-Dichloro-4-methyl-3,4-dihydro-2H-thieno(3,4-¢][1,2,4]thiadiazine
1,1-dioxide

Step A: 5,7-Dichloro-4-methyl-4 H-thieno{3,4-¢][1,2,4]thiadiazine 1,1-dioxide

15 200 mg of the compound of Preparation 2 are dissolved in 2 ml of nitroethane and 2 ml of
dimethylformamide. The solution is heated to 60°C. Then 0.2 g of potassium carbonate is
added, followed by 0.2 ml of iodomethane. The solution is stirred for 2 hours. The solvents
are then removed under reduced pressure. The residue is taken up in water. The insoluble

material is quickly collected by filtration, washed with water and dried.

20 Melting point: 202-207°C
IR (KBr) : 3436, 3043, 2960, 1607, 1551, 1472, 1439, 1400, 1356, 1347, 1308, 1202,
1145, 1101, 1060, 862, 789, 744, 664, 573, 527 cm’™®



material is quickly collected by filtration, washed with water and dried. 20
Mel ting point: 202-207C IR (KBr) : 3436, 3043, 2960, 1607, 1551, 1472, 1439,
1400, 1356, 1347, 1308, 1202, 1145, 1101, 1060, 862, 789’0"74ﬂEC6%'05573’ 527
cm-1 0.7 DEC 2005 - 15 Step B :

5, 7-Di chl or o- 4- net hyl - 3, 4-di hydro-2H-t hi eno[ 3, 4-e] [ 1, 2, 4] t hi adi azi ne

1, 1- di oxi de 500 ng of the conmpound of St®p A above are dissolved in 15 ml of

i sopropanol at 60C. 1.5 g of finely ground NaBH4 are then added to the

sol ution. Aftgtepd: M HGiMkHshlord-rhethybpdodihndto-2 H-thieap[8,4def{d, 204 thiadideiner educed
pressure. The residue is then taken up in water and the pH of the solution is
adj usted to 7. The soldtdigHdes then extracted with chloroform (3 x 40 m).
The organi c phase is dried over nagnesi um sul phate, filtered and then
evaporated to dryness under reduced pressure. The residue is taken up in a

m ni mum 0500 figl cfrthé eompowrtido fita Acaboye Aroddsyoledidiad S ml of depropangirae DTt ate t he
product. The product is 10 collected by filtration, washed w th hexane and

then driel? sftingdy peound NeBElL 1355 theh edygle i hsosqlbtiamn Afer Rrminutesifie 3231
2972 5 282ijsg%ré§é%0% éslékg oraldt st urdde ?edu%g(fgressju}@ Ghe 1dsttfre i&@%{-}’take}m%‘]in wd@2. 975,

746, "661, 5°cm  EXAVPLE-
5, 7- Di chl adothd pét bf/the 3pMitidh s/ attust@iHeot Thi BrecoBitioned thie eRtrddtedimattli chidroform15

1,1-dioxide S -5, 7-Dich - 4-ethyl - 4H-t hi 3, 4- 1, 2, 4] 1 hi adi azi
T T di ot dex A G ThE oféaioanireos G overopaitesit avipbeh tiiedid Bel 50"
of tri et hlapatddofoOdryRéss unddidredfcddestesurel e rEQiue3d tAkdi®$n amAMMPRST vessel .

The suspension is théen cooled on ice. The precipitate that forms is collected
by filtr aghleneformaghédeydnens plowdk addedan @rdr ite grecipgiatvrthe praguploThe pradpgt 1875C

10 collected by filtration, washed with hexane and then dried.

Melting point: 145-155°C with decomposition
IR (KBr): 3447, 3231, 2972, 2821, 1547, 1465, 1414, 1328, 1232, 1180, 1146, 1090,
1034, 1002, 975, 746, 661, 565, 556, 525 cm’’

EXAMPLE 7 : 5,7-Dichloro-4-ethyl-3,4-dihydro-2 H-thieno[3,4-¢][1,2,4] thiadiazine
15 1,1-dioxide

Step A :  5,7-Dichloro-4-ethyl-4 H-thieno[3,4-¢][1,2,4]thiadiazine 1,1-dioxide

4 g of the compound of Step C of Preparation 2 are placed in 20 ml of triethyl orthoformate
and heated at 170°C for 30 minutes in an open vessel. The suspension is then cooled on

ice. The precipitate that forms is collected by filtration, washed with n-hexane and dried.
20 Melting point: 172-175°C

Step B:  5,7-Dichloro-4-ethyl-3,4-dihydro-2 H-thieno[3,4-¢][1,2,4] thiadiazine
1,1-dioxide

0.5 g of the compound of Step A above is dissolved in 20 ml of isopropanol. The solution
is heated to 60°C, and 1.5 g of finely ground NaBH, are added thereto. After 30 minutes,



Step B : 5,7-Dichloro-4-ethyl-3,4-di hydro-2Hthieno[3,4-¢e] [1,2,4]thiadiazine
1,1-dioxide 0.5 g of the conpound of Step A above is dissolved in 20 n] of

i sopropanol. The solution is heated to 60C, and 1.5 g of fa)n]elgt['grzﬁﬁﬁ NaBH4
are added thereto. After 30 mnutes, 0 7 DEC 2005 -16 the s@llv [ noved
under reduced pressure. The residue is then taken up in 30 m of water and
the suspension is neutralised by addi tilkh of 6N hydrochl oric acid. The
solution is extracted twice with chloroform The organic phase is dried over
magnesi unthswopieat & reamosied hedeg akdwetl pressurenbhe desutudas thendiakadupireds umleof The

residue is taken up in hexane, . collected b iltration, ed with
hexane Nte A4 U SRR Siataliscd b Sadifen Bk ANpidramIce actf STHe soffiod

6- Chl or o- N, &ndE@l Mvtce3vith dhidysthen 2thd Higahielphase Rl drield et hiddhadim Zulifate _
2- carboxam de 1, 1-di oxi de 200 ng of the conpound of Exanple 3 are dissolved in

1.5 m of aigHBENolventiis fmasedyinder] eedusest pressre EhedredidRe i$ takfentup sx hgMaaei ne are
t hen _added fo t%e tﬂ@ltu“ On'h-clirlx?itﬂe ct in%n gidx.t re is stirred at anbi ent
tenpérat u?oel ef”i?fl ¥ HEUHE: WA e e Rd S AL 5 riod, the solvents are renoved
in vacuo. The residue is dissolved in a mninmum of acetone. The product is
then precipitated by gradual addition of water. The product is quickly

col | ect edMispjting Pleﬁtﬁ/“énl,Mc’Qvashed with water and then dried. 15 Melting point:
80-81 C EXAMWPLE 2 :

6- Chl or o- N- et hyl - 4-i sopropyl - 3, 4-di hydro-2Hthieno[ 3, 2-e][1, 2, 4] -

t hi adi azi BXAMERER x a6vCldordb; N dcdiothiylia, 4Tdihgd rw 2ffothieh o 352-@lil 2,4]ddadiaeinedi ng t o

the process of Exanple 8 _using.t conpound of Exanple 4 instead of the
compound of Exanpl e 3?*%%1"?%@?%?’{1% 72-74C

200 mg of the compound of Example 3 are dissolved in 1.5 ml of CH3;CN. 1 ml of ethyl
10 isocyanate and 0.2 ml of triethylamine are then added to the solution. The reaction mixture
is stirred at ambient temperature for 2 hours. At the end of that period, the solvents are
removed in vacuo. The residue is dissolved in a minimum of acetone. The product is then
precipitated by gradual addition of water. The product is quickly collected by filtration,

washed with water and then dried.
15 Melting point: 80-81°C

EXAMPLE 9: 6-Chloro-N-ethyl-4-isopropyl-3,4-dihydro-2H-thieno[3,2-¢][1,2,4]-

thiadiazine-2-carboxamide 1,1-dioxide

This compound is obtained according to the process of Example 8 using the compound of

Example 4 instead of the compound of Example 3.
20 Melting point: 72-74°C

EXAMPLE 10 : 5,7-Dichloro-N-ethyl-4-methyl-3,4-dihydro-2 H-thieno[3,4-¢][1,2,4]-

thiadiazine-2-carboxamide 1,1-dioxide

This compound is obtained according to the process of Example 8 using the compound of



EXAMPLE 10 : 5, 7-Di chl oro- N-et hyl - 4-net hyl - 3, 4-di hydr o- 2Ht hi eno[ 3, 4- €]
[1,2,41- thiadiazine-2-carboxam de 1, 1-dioxide This conpound is obtained

accor di ng to the process of Exanple 8 using the compound of 0-7 DEC 2005 -17
Exanpl e 6 instead of the compound of Exanple 3. Melting fof rDECBZE]@@C EXAMPLE
11 : 6-Chloro-4-(2-fluoroethyl)-3,4-di hydro-2Hthieno[ 3, 2-e][1,2,4]-

thi adi azine 1, 1-di oxide 5 Step A : -17-

6- Chl oro-4- (2-fluoroethyl)-4Hthieno[ 3, 2-€e][1,2,4]thiadiazine 1,1 dioxide 500

mg of theExaaifwe ifiteall oPiRRhdbund of ERargplsBspended in 10 m of acetonitrile. 10
drops of DM, 1 g of potassium carbonate and 0.3 m of I-fluoro-2-iodoethane
are added to the suspension. The reaction mxture is heated at 70C for 35

hours, wi er 10 cooling the reaction m xture, the insoluble
mat eri al l?lgltrgr% ﬁtng%)?%?l tration. The solvents are renoved by evaporation

under reduced pressure. The solid residue that |s obtained is taken up in 10

m of water and is_inmmed atel ol | ect yfl i.0n e .pr ct so

ot a1 neq ESAREBLE3 5 orblosoiGrfiuameiiycs iy driult-rhginidrall 235 167 15
Step B : 6-Chloro-4- Q%aﬁ[ﬁmeopi bm,)l 3 4-di hydro 2H-thieno[3,2-e][1,2,4]-

t hi adi azi ne 1, 1-di oxi de 100 of ﬂe conpound obtained in Step A above are

di ssolved in 4 m  of |sopropanol The m xture is heated to 60C, then 200 ng

ol vnt s oA of GHrEAZ ot 7 betta et Al AR Ry

obtained is taken updigxid® n of water, cooled in an ice bath and adjusted to
pH 4 by addition of 6N hydrochloric aci d. The insoluble material is collected
by filtration

500 mg of the compound of Preparation 1 are suspended in 10 ml of acetonitrile. 10 drops
of DMF, 1 g of potassium carbonate and 0.3 ml of 1-fluoro-2-iodoethane are added to the
suspension. The reaction mixture is heated at 70°C for 35 hours, with stirring. After
10 cooling the reaction mixture, the insoluble material is removed by filtration. The solvents
are removed by evaporation under reduced pressure. The solid residue that is obtained is
taken up in 10 ml of water and is immediately collected by filtration. The product so

obtained is recrystallised from ethyl acetate.
Melting point: 185-187°C.

15 Step B: 6-Chloro-4-(2-fluoroethyl)-3,4-dihydro-2 H-thieno[3,2-¢][1,2,4]-

thiadiazine 1,1-dioxide

100 mg of the compound obtained in Step A above are dissolved in 4 ml of isopropanol.
The mixture is heated to 60°C, then 200 mg of sodium borohydride are added. After
10 minutes at that temperature, the solvent is evaporated off under reduced pressure. The
20 residue that is obtained is taken up in 10 ml of water, cooled in an ice bath and adjusted to
pH 4 by addition of 6N hydrochloric acid. The insoluble material is collected by filtration
and washed with water. The product is then dissolved in a minimum of chloroform and

precipitated by addition of n-hexane. The precipitate is then collected by filtration.

Melting point: 141-144°C.



and washed wth water. The product is then dissolved in a m ni mum of
chloroformand precipitated by addition of n-hexane. The precipitate is then
collected by filtration. Melting point: 141-144C. 0 7 DEC i(e)?S é8c2||6 M 12:

4, 7- D met hyl - 3, 4-di hydro-2H-t hi eno[ 2, 3-e] [1, 2, 4]t hi adi azi BE - diVodi de Step
A 7-Methyl-4H-thieno[2,3-e][1, 2, 4]thiadiazine 1, 1-di oxi de 200 ng of

2- ami no- 4- met hyl t hi ophene- 3-sul phonani-dé,- t he preparation of which is 5
described in patent WD 99/03861, are dissolved in 1.5 m of trinmethyl
orthoformate. The mixture is heated at 90C for 2 hours in an open vessel.
After evaporation of the solvent under reduced pressure, the residue is taken
up in 3 : 4etDimethyid-dibydre-2 Hothignedh el 2. Hghiadiaginej s col | ect ed by
filtration, washed V"iltﬂﬂg)ix Qyl ether and dried. Melting point: 195-198C. to
Step B : 4,7-Dinmethyl?4Hthieno[ 2, 3-€][1, 2, 4] thi adi azi ne 1, 1-di oxi de 150 ngy of
t he conpound obtained in Step A above are suspended in 5 ml of acetonitrile.
300 ng of potassium carbonate and O.égem of .| odonet hane are added thereto.
The reacti oSt yur &-Methyd4tEthigpolggcelflo?-dpbiadiaginebIl-dipxide st i rring. After
evaporation of the solvents under reduced pressure, the residue is taken up
in 5mM of water and then collected 15 by filtration, washed with water and
dried. MO0 nig pbi ramiesdneTigydthithene-8-sulphonamide, the preparation of which is

4, 7-Di met hyl - 3,.4- di B ' 3- 1, 2.4]thiadi azi 1.1- di oxide 240
T of SodPHEARBRYEH 400 S 03hhant s T armt AePEiB Rubsbralhatt i St ep
B 20 abgygufit $$RéN&Hat 90°6 8t 2HoutSRPLPHRA essel NRIER laPbtibS o &t &lvedt SOC for
10 m nutes. The solvent is renoved under reduced pressure, then the residue

that is owtei reddcédspreaked thp residue is taken up in 3 ml of ethyl acetate. The resulting

insoluble material is collected by filtration, washed with diethyl ether and dried.
Melting point: 195-198°C.
10 Step B: 4,7-Dimethyl-4H-thieno[2,3-¢][1,2,4]thiadiazine 1,1-dioxide

150 mg of the compound obtained in Step A above are suspended in 5 ml of acetonitrile.
300 mg of potassium carbonate and 0.15 ml of iodomethane are added thereto. The
reaction mixture is heated at 65°C for 30 minutes, with stirring. After evaporation of the
solvents under reduced pressure, the residue is taken up in 5 ml of water and then collected

15 by filtration, washed with water and dried.
Melting point: 265-270°C.

Step C: 4,7-Dimethyl-3,4-dihydro-2H-thieno[2,3-¢][1,2,4]thiadiazine 1,1-

dioxide

240 mg of sodium borohydride are added to 120 mg of the compound obtained in Step B
20 above dissolved in 6 ml of isopropanol. The mixture is heated at 50°C for 10 minutes. The
solvent is removed under reduced pressure, then the residue that is obtained is taken up in
5 ml of water. The pH of the solution is adjusted to 4 by addition of 6N hydrochloric acid.

The precipitate is collected by filtration, washed with water and dried.



5 mM of water. The pH of the solution is adjusted to 4 by addition of 6N
hydrochloric acid. The precipitate is collected by filtration, washed with
wat er and dried. 0 7 DEC 2005 - 19 Melting point: 171-173C. EXAMPLE 13 :

6- Chl or 0- 4-i sopr opyl net hyl - 3, 4- di hydr o- 2H-t hi eno|[ 3, 2-e] [plL 72 - iadi azi ne
1,1-dioxide Step A : [017 Déb Ztﬂ%

6- Chl or o- 4-f | uor onet hyl - 4H-t hi eno[ 3, 2-é9F 1, 2, 4] t hi adi azi ne 1, 1- 5 di oxi de 500
ng of the conpound of Preparation 1 are suspended in 15 m of acetonitrile.
500 ng of potassium carbonate and 1 m of bronofl uoronet hane are added
thereto. The mxture is_ placed in a sealed autoclave and heated at 70C for 8
hours. TRMektinggoims &7d7dG-al is then renoved by filtration. After
evaporation of the solvent, the residue is taken up in 20 nl of 10 water and
collected on a filter. The solid so obtained is recrystalllised from nethanol .
Step B . EXAMIRIE]3: beOpioppisogiropyinikthyld, sdiyaird 2 H-thieneB 2-A{K2,4]-1, 2, 4] -

t hi adi azi ne 1, 1-di oxi de 400 of sodi um borohydride are added to 200 ng of

t he conpound obt ai ne&“?‘ﬁ‘a@c"ég?];&d‘oéﬁtfve suspended in 8 m of isopropanol. The
m xture is heated at 50C for 10 minutes, 15 with stirring. The insol uble
material is renoved by filtration. After evaporation of the solvent under
reduced pres$SteeA :t hé-Cldoratddhio omekeh-4dph thiend|32+e] b, 2,d[thiadizines 4 at e/ n- hexane
m xture (15/5) and parif.' ed by colum chromatography in the sanme nobil e phase.
Aftet evaporation o l‘P“"r'l't"solvents, the residue is dissolved in | m of

met hanol and precipitated in water. The solid product so obtained is

collected by filtration, washed with water and 20 dried. Melti n% 8Oi nt :
65- 68C. (09 nmg=of thgggmpound of Preparation 1 are suspended in 15 ml of acetonitrile. 500 mg

of potassium carbonate and 1 ml of bromofluoromethane are added thereto. The mixture is
placed in a sealed autoclave and heated at 70°C for 8 hours. The insoluble material is then
removed by filtration. After evaporation of the solvent, the residue is taken up in 20 ml of

10 water and collected on a filter. The solid so obtained is recrystalllised from methanol.

Step B: 6-Chloro-4-isopropylmethyl-3,4-dihydro-2H-thieno|3,2-¢][1,2,4]-

thiadiazine 1,1-dioxide

400 mg of sodium borohydride are added to 200 mg of the compound obtained in Step A

above suspended in 8 ml of isopropanol. The mixture is heated at 50°C for 10 minutes,
15 with stirring. The insoluble material is removed by filtration. After evaporation of the

solvent under reduced pressure, the residue is taken up in 1 ml of an ethyl acetate/n-hexane

mixture (15/5) and purified by column chromatography in the same mobile phase. After

evaporation of the solvents, the residue is dissolved in 1 ml of methanol and precipitated in

water. The solid product so obtained is collected by filtration, washed with water and
20 dried.

Melting point: 65-68°C.



-20 PHARMACOLOG CAL STUDY OF COVPOUNDS OF THE | NVENTI ON EXAMPLE A : Study of
the excitatory currents induced by AMPA in Xenopus oocytes nRNA's are prepared
fromcerebral cortex of male Wstar rats by the guani dini UH] 3]

t hi ocyanat e/ phenol / chl or of orm net hod. The poly (A+) nRNA's a.‘ ECso?QWéd by

chr omat ography on oligo-dT cellulose and injected at a | evel of 50 ng per
oocyte. The oocytes are incubated for-22t0 3 days at 18C to permt expression
of the receptors and are then stored at 8-10C. El ectrophysiol ogi cal recording
is carried OFHM%@EU(W@&E@WMW@OMP@@N%@F THIRENVEN TR UM (J.  Exp.
Zool ., 1973,718%47 321I-33%4) by the "voltage- cIarrp" WeL hod USI Ng T Wo

el ectrodes, a third electrode being placed in the bath serving as reference.
Al'l the wte applied via the incubation nediumand the electric
current i 8 at the end of the application period. (S)-AMPA is used in
a concentS@iy ontif excit@tdyy cupFenedin@ucepp AMP Atil He@dpus bseygesncent rati on t hat
doubl es (EC2§<) or quintuples 15 (ECSX) the intensity of the current induced by
AMPA al one (5 to 50 nA) is determ ned. The conpounds of the |nvent| on

otenti at ERH} S Ohsi,der abl e
Elegr eeI way gﬁg}%tafqdy ff5h] %g}egroa?rpr}%&%)ggmg% E)WAIIXP%% ¥‘Hﬁ]b. t the EC2X
and EC5X thmlcymmtd/mmhomiﬂdolﬁrrm hmethal| eTlxel poly (‘A anRNECQXar(epMoEﬂSd( opM

Ex | 4 11.34.9 0 EXAMPLE B :
S o o i uQErPY iy TISeTs AR oI (QYBE) 5§ AR RS HoSYIeol BEL r | 6

stimul at '&)@ytes are incubated for 2 to 3 days at 18°C to permit expression of the receptors and are

then stored at 8-10°C.

Electrophysiological recording is carried out in a Plexiglass® chamber at 20-24°C in OR2
10 medium (J. Exp. Zool., 1973, 184, 321-334) by the "voltage-clamp" method using two

electrodes, a third electrode being placed in the bath serving as reference.

All the compounds are applied via the incubation medium and the electric current is

measured at the end of the application period. (S)-AMPA is used in a concentration of

10 uM. For each compound studied, the concentration that doubles (EC2X) or quintuples
15 (EC5X) the intensity of the current induced by AMPA alone (5 to 50 nA) is determined.

The compounds of the invention potentiate the excitatory effects induced by (S)-AMPA to
a very considerable degree. By way of examples, the compounds of Examples 4 to 6

exhibit the EC2X and EC5X values mentioned in the table below:

Compound EC2X (uM) EC5X (uM)
Example 4 42+£0.7 11+3
Example 6 54+28 11.3+49




on rat hippocanpus sections 5 Transverse hi ppocanpus sections (500 M of nmale
Wstar rats are prepared wwth the aid of a tissue chopper and then incubated

for 45 mnutes in a calciumfree nmedium conprising Mgy 2+ (10 m\/p.mﬁgey are
then stabilised in Krebs adjusted to pH 7.35 and oxygenadba BECh CX2 (95 %

/ 5 9% at anbient tenperature. The sections are subnersed at 30C and the
excitatory postsynaptic potentials (EPSR)- are 10 recorded in the dendritic
field of the granule cells of the dentate gyrus during stinulation (50-100 A,
50 sec) eEXAMBDEsBconds of the perforant path by neans of a bipolar tungsten
el ectrode. The EPSP are acquired and anal ysed by nmeans of an A-D converter, a
TL-1 interface and "pCLAMP' software. 15 The anplitude and duration of the

EPSP are j ; SHE: The
compoundsS iy R (EfeRRaldly siREThbE: BREIREEFLERdIct] By chEEE: AbuaRon, |
conpri si nep rddiSpdodaimpus)sectiomsr der to bl ock activation of the NVDA receptors.

For each conmpound, the concentration that increases by 50 %the anplitude
(A50) or the duration (D50) of the 20 PSEP is determ ned. The conpounds of

the nvenféaﬂae}gmﬁﬁo%ﬁmggﬁcgeﬁ@{s'ob pﬁ\hfotaﬂﬁlei w{;ggsr ARG B tRnw Rk tdsid

excitatory postsynaptic potentials recorded on rat hi ppocanpus sections.
0 7 DEC 205 ti®fe SchisppdRMAGEthdrCAncuBav®Coir T4 OhinBres piar at cadciumefren) inagdivon f or

1000 tablc%tmspn%?ncghl\/lcggnwd ?nll\?)g ’ljh%ynzge %geqlpgtglg}ﬂse% inE@erggl aeé\ijésted to pH 7.35 and

The sections are submersed at 30°C and the excitatory postsynaptic potentials (EPSP) are
10 recorded in the dendritic field of the granule cells of the dentate gyrus during stimulation
(50-100 pA, 50 usec) every 30 seconds of the perforant path by means of a bipolar

tungsten electrode.

The EPSP are acquired and analysed by means of an A-D converter, a TL-1 interface and
"pCLAMP" software.

15 The amplitude and duration of the EPSP are evaluated on the negative wave relative to the

base current.

The compounds are applied for a period of 10 minutes in the superfusion bath comprising

MgSO,4 (1 mM) in order to block activation of the NMDA receptors. For each compound,

the concentration that increases by 50 % the amplitude (A50) or the duration (D50) of the
20 PSEP is determined.

The compounds of the invention increase considerably the amplitude and duration of the

excitatory postsynaptic field potentials recorded on rat hippocampus sections.




wheat starch

....... 3 g talc

......... PHARMACEUTICAL COMPOSITION:. . . . . .ottt e e e e e e
................................ 3 g 0 7 DEC 2005 -23 |I. Conpounds of formula
(I): wherein: CLAAIMS b SR3 0OO0ON(lI) 5 A wth the tw carbon atons
carryingp g : p selected fromthe

gr oups AlffrépAa%tfHRg? HERU%MIQ%YREO%&A%E g?gl&%b%llx%lgac case represents a

sul phur, compgeml of Exaniplogen..at.om.and..R...and..Rb......whi.ch..mal0 pe i dentical or
different, .each inlde@ndently of the other represents a 10, hydrogen atom a
linear omYPHOXXRIORYICERYOEsy af kyt group-{toptionatty substitiut®d by one or nore
fluogine v@de@t”ﬁﬁrcha...‘..i..f!?.@..r....Q.r.....b.r..@.r.‘.(ih.e..d....(.Q..'..Q@).@.'..KQ.XY...QI.Q.U.PIO? hal ogen atom a
hydr oxy group, an am no group (optionally substituted by a Tinear or branched
(C, - CB) - lagtdsgl .car-bonyt..group; - of.. by..one..of -t Wo---I.i-near....or 1% ganched (C, - C6) al kyl

groups), n'ﬁignesium SEEATALE .....euvereeneiieiiireerte ettt et se ettt et e ee 3g




carboxyl group or a linear or branched (Cl-C6)al koxycarbonyl group, 15 an
oxat hi ol group selected fromthe groups A4, A5, A6, A7: 0 7 DEC 2005 -24 A4 A5
A6 A7 wherein Rais as defined hereinbefore, a thiazole groug Etezﬂﬁﬁ fromthe
groups A8, A9: aa Ra~- S~a RN NDbSAs 5 wherein R {§ éd “Hed

herei nbefore, A9 an isothiazole group selected fromthe groups Alo, All: R
.a ALI0 wherein R is as defined herei-?3efore, An an oxazol e group sel ected
fromthe groups Al2, Al13, Al4, Al5: Ra Na RDa N~O- b b b Raa

CLAIMS
1. Compounds of formula (I):
1|‘1
a N R,
GO
b S/ \R3
7\
O O
wherein:
5 4 A, with the two carbon atoms carrying it, forms a thienyl, furyl or pyrrolyl group
selected from the groups A;, A;, Aj:
R, R,
a X
/ \ = . \ )
X
b
Ry X — b
R
Ry b
A, A, A,

wherein X in each case represents a sulphur, oxygen or nitrogen atom and R, and Ry,
which may be identical or different, each independently of the other represents a

10 hydrogen atom, a linear or branched (C;-Cg)alkyl group (optionally substituted by one
or more fluorine atoms), a linear or branched (C;-C¢)alkoxy group, a halogen atom, a
hydroxy group, an amino group (optionally substituted by a linear or branched (C,-Cs)-
alkylcarbonyl group, or by one or two linear or branched (C,;-Cg)alkyl groups), a
carboxyl group or a linear or branched (C,-Cg)alkoxycarbonyl group,

15 an oxathiol group selected from the groups A4, As, A, A7:



10 A12 A13 Al4 A15 wherein Ra is as defined hereinbefore, -25 or an im dazol e
group of formula A6: H RNa ~), a Nb wherein Ra is as defined

her ei nbefore, -- represents a single bond or a double bond, Al6 6 DEC 2005
5 R represents a hydrogen atom a |inear or branched (CBUDE’:{I kgﬂ @roup
optionally substituted by one or nore fluorine atons, one or nore hal ogen
atonms other than fluorine, or a (Ct-E8fal koxy-(Cl-C6)al kyl group in which
each al kyl noiety may be linear or branched, R2 represents a hydrogen atom
or a linear or branched (Cl-C6)R| kyl group optionally 10 substituted by one
or nore fluorine atons, or a plyrality of halogen atoms other than fluorine,

R3 represents Hy gen atom a groupz sel e fed fromﬁi nearOqQr branched
(Ct-Co)al kyl and SOENHR' ,yvher ei e reg/ sent s aa\l‘ﬁlea %or branched
(Cr-Co6)al kyl gr —/{heir ena);ili rs and di ast efeoi soners, ‘and/al so addition
sal ts ther eof th a 15 pharmacettical ly ac&piabl e acid o base. 2.

Conmpounds of B@)r mula (1) according to claiml1, wherein A represents a thienyl
group selected fromthe groups At, A2 and A3 yherein X repregents a sul phur
atom their enanttormers and di astereoi soners, @nd al so additibn salts thereof

wth a pharwnl%(gggtﬂa%a e|15| defined hereinbefore,

a thiazole group selected from the groups As, Ag:
S N
Ra\( a 12a / a
N/ /
N b S b

A
As 9

5 wherein R, is as defined hereinbefore,

an isothiazole group selected from the groups Ao, Aji:

Ra
S
Ve
N a N/ a
\ \
b S b
Ra
A Ay

10
wherein R, is as defined hereinbefore,

an oxazole group selected from the groups Aja, Ajs, Ay, Ais:

Ra
0] N 0]
N b @) b b O b
Ra
10 A12 Al3 A14 A15

wherein R, is as defined hereinbefore,



acceptabl e acid or base. 20 3. Conpounds of formula (1) according to either
claim1l or claim2, wherein Arepresents a thienyl group selected fromthe
groups A, and A2 wherein X represents a sul phur atom their enantioners and
di astereoi soners, and also addition salts thereof with a pharmaceytically
acceptabl e acid or base. 0 7 DEC 2005 -26 4. Conpounds df 7fpEGuIZ00I )
according to either claim2 or claim325wherein Ra and Ro each independently
of the other represents a hydrogen atomor a chlorine atom their enantioners

and di ast erqanS@idEsle gtdip ofl foandddi;k:i on salts thereof with a pharnmaceutically
acceptabl e acid or base. 5. Conpounds of formula (lI) according to claima1,
wherein Rl represents a hydrogen atomﬁor a linear or branched (d -C6)al kyl

group, preferably a nethyl, ethR~ar Lopyl group, their enantioners and
di ast ereoi soners, and al so addi tion \gal

theredfy with a pharmaceutically
acceptabl e acid or base. 6. Conpoundy formula (1) according to claim1,

S
wherein R2 represents a hydrogen atom Po their enantioners and

di ast er eoi soiee¢ia R,k &ifined Addidbefore,sal ts thereof with a pharnmaceutically
acceptabl e acid or base. 7. Conmpounds of formula (I) according to claiml1,
wherein R3 represents a hydrogen atom or CONHR wherein R is as defined for

formula (§).--thel t'-],%n@l 289 4dip gpeoi somers, and al so addition salts
t her eof Wl‘tﬁ a g erl?sgg%glflt!l caF?sny accept gegtfoe acid or 15 base. 8. Conpounds of

formula (1) according to claim1 which are selected from:

6- chl oro-4-et hyl - 3, 4-dj hydro-2H-t hi eno[ 3, 2-e] [.1, .2, 4] t.hi adj azi ne 1-di oxi de,
6- ch? or o.-’4- IsEERFSERP -asilﬁ‘ﬁagmam’zﬁlpﬁ%fe%f’?@?é‘] f(%égﬂ%?’h igéodlpa%]q?é‘aﬁy

1, 1- di oxi deubgfiéted by one or more fluorine atoms, one or more halogen atoms other than

5, 7-di chl or 0-4- net hyl - 3, 4-di hydro-2H-t hi eno[ 3, 4-e] [ 1, 2, 4] t hi adi azi ne

1, 1- di oxi ddluorine, or a (C,-Ce)alkoxy-(C;-Cg)alkyl group in which each alkyl moiety may be

linear or branched,

4 R, represents a hydrogen atom or a linear or branched (C;-C¢)alkyl group optionally
10 substituted by one or more fluorine atoms, or a plurality of halogen atoms other than

fluorine,

4 R; represents a hydrogen atom or a group selected from linear or branched (C;-Cs)alkyl,
CONHR' and SO,NHR' wherein R' represents a linear or branched (C,-Cg)alkyl group,

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

15 pharmaceutically acceptable acid or base.

2. Compounds of formula (I) according to claim 1, wherein A represents a thienyl group
selected from the groups Aj;, A, and A; wherein X represents a sulphur atom, their
enantiomers and diastereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

20 3. Compounds of formula (I) according to either claim 1 or claim 2, wherein A represents a
thienyl group selected from the groups A; and A, wherein X represents a sulphur atom,
their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.




20 9. Process for the preparation of conpounds of formula (1), starting froma
conpound of formula (11): SQZNH2 wherein A and - are as defined for formul a
(), 0 7 DEC 2005 -27 which conmpound of forrmula (I1) is cyclised in the
presence of a conpound of formula (111): R2 - C(OVe)3 (] mrgonsm is as
defined for formula (1), to yield a conpound of formula (1V): HR2 5 wherein
A, R2 and --_ are as defined hereinbefdfe, which conpound of formula (1V) is:
either reacted with a reducing agent to yield a conpound of fornula (Pa),

which is a partlcul ar case of the conpounds of formula (1): HR2 (Pa) 10
wherein A, R2 and --__are_ as definped herei ncgz;afore whi ch conpound of forrrula

(Pa) is dpfrorarnds ofcformuly (N a9FOriNg & elthasiafaim ¢io g}aafan%t‘téh%n R4 andy
conpound .of {4 Md%n‘ly)orf e Jeer represents a hydrogen atom or a chlorine atom, the1r

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

acceptable acid or base.

5 5. Compounds of formula (I) according to claim 1, wherein R, represents a hydrogen atom
or a linear or branched (C,-C¢)alkyl group, preferably a methyl, ethyl or isopropyl group,
their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

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

pharmaceutically acceptable acid or base.

7. Compounds of formula (I) according to claim 1, wherein R; represents a hydrogen atom
or CONHR' wherein R' is as defined for formula (I), their enantiomers and
diastereoisomers, and also addition salts thereof with a pharmaceutically acceptable acid or

15 base.

8. Compounds of formula (I) according to claim 1 which are selected from :
6-chloro-4-ethyl-3,4-dihydro-2 H-thieno[3,2-¢][ 1,2,4]thiadiazine 1,1-dioxide,
6-chloro-4-isopropyl-3,4-dihydro-2 H-thieno[3,2-¢][1,2,4]thiadiazine 1,1-dioxide, and
5,7-dichloro-4-methyl-3,4-dihydro-2 H-thieno[3,4-¢][ 1,2,4]thiadiazine 1,1-dioxide.

20 9. Process for the preparation of compounds of formula (I), starting from a compound of
formula (II):
NH,
(ID
SO,NH,

wherein A and z-===-- are as defined for formula (I),



15 wherein Boc represents the group tert-butoxycarbonyl and A, R2 and -- are
as defined hereinbefore, which conmpound of fornula (V) is reacted vm'th a
conmpound of forrmula (VI): R 3-Y3 (VI) wherein R 3 represents a I|n or
branched (G -C6)al kyl group or a CONHR or SO2NHR 20 gﬂo’ﬂpq is as
defined for forrmula (1), and Y3 represents a | eaving group, 10 Vi eId after
deprotection, a conpound of formula (2B}, which is a particular case of the
-28 conpounds of formula (1): H wherein A, R2, RI3 and are as defined

her ei nbefuiéh BmpollC AO@SmAIla r(@BCisedyclisedalanIid QréRA¢dIBf Wi édinpoundnppund of
formula (M1): , - Y] (M1) wherein R, represents a linear or branched
(Cl - C8) alfeynulgtlHYp opt i onal | y substituted by one or more fluorine atoms or a
plurality of hal ogen atonms, g YC(@E}JQesentsI )I eaving group, to yield a
conpound of formula (VIII): R 1 (VII ?I N1~ 0 //~\\ 0 10 wherein A

R 1, R2 adrem R, s as definedifad fasnule(l),ne gichds eompeirm of fordnile IVoonpound of fornmul a
(M1l) is reacted with a reducing algent to yield a conmpound of

N _R,
QY -
Py

wherein A, R; and -==--- are as defined hereinbefore,

which compound of formula (IV) is:
* gither reacted with a reducing agent to yield a compound of formula (I/a), which is

a particular case of the compounds of formula (I):

@i Y (Va)
o7 \\

wherein A, R; and ==---- are as defined hereinbefore,

10

which compound of formula (I/a) is optionally reacted with di(terr-butyl) dicarbonate to
yield a compound of formula (V):

Boc

N R,
QLY
N
O// \\O

15 wherein Boc represents the group fert-butoxycarbonyl and A, R; and --~--- are as defined

hereinbefore,
which compound of formula (V) is reacted with a compound of formula (VI):
R3-Y; 4'2))
wherein R'; represents a linear or branched (C,-Ce)alkyl group or a CONHR' or SO,NHR'
20 group, wherein R' is as defined for formula (I), and Y represents a leaving group, to yield,

after deprotection, a compound of formula (I/b), which is a particular case of the




formula (1/c), which is a particular case of the conmpounds of fornula (1):5R!
| R2 wherein A Rj, R2 and ~z~w are as defined herei nbefore, 15 which

. conpound of formula (1/c) is optionally reacted with a conpound of fornula

particul ar case of the conpounds of formula (I): -29 mhgr} , R2, R3
and are as defined hereinbefore, 0 7 B28-2005 whi ch conpounds of fornul ae
(1/a) to (lid) constitute the totality of the compounds of 5 forrmula (I),

whi ch ar eopipoihdsest forda gynecessary, according to a conventional purification
techni que, which are separated, if desired, into their enantionmers or

di astereoi soners according to a cofiventigpnal separation techni que, and which
are converted, if desired, into i ition salts with a pharmaceutically
acceptabl e acid or base. 10.(Pharlirmceutical co itions conprising as active
i ngredi ent a conpound accord\ng tJ¢ 10yany one Of ‘clains 1 to 8, in

conbi nation with one or nore i ertys\pn-lcgic, phar maceutical |y acceptabl e
carriers. 11. Pharnaceuti cal conggéiftpns according to claim10 for use in the
manuf acture of nedi canents for treating di seases requiring AMPA nodul ators.
12. Phar RiagedihiAS R, ROEROSEIE0ONge a-defindll Rereidefdréi m 11 for use as nedi canents
as 15 facilitators of nenory and cognition. 13. Pharmaceutical conpositions
according to claim11l for use as nedi canents in the treatnent of

schi zophreni g.

(M) as defined hereinbefore to yield a conpound of fornul iﬂéé/(% which is a
I )

or reacted, in a basic medium, with a compound of formula (VII):

5 R1-Y; (vip
wherein R'; represents a linear or branched (C;-C¢)alkyl group optionally substituted by
one or more fluorine atoms or a plurality of halogen atoms, and Y, represents a leaving

group, to yield a compound of formula (VIII):

R
N,
co g
Y
0] O
10 wherein A, R';, R, and =====- are as defined hereinbefore,

which compound of formula (VIII) is reacted with a reducing agent to yield a compound of

formula (I/c), which is a particular case of the compounds of formula (I):

R'
I 1
NG
S _NH

7N

O O
wherein A, R', R; and ———==- are as defined hereinbefore,
15 which compound of formula (I/c) is optionally reacted with a compound of formula (VI) as

defined hereinbefore to yield a compound of formula (I/d), which is a particular case of the

compounds of formula (I):
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I/d)

wherein A, R';, Ry, R'; and =====- are as defined hereinbefore,

which compounds of formulae (I/a) to (I/d) constitute the totality of the compounds of
formula (I), which are purified, where necessary, according to a conventional purification
technique, which are separated, if desired, into their enantiomers or diastereoisomers
according to a conventional separation technique, and which are converted, if desired, into

their addition salts with a pharmaceutically acceptable acid or base.

10. Pharmaceutical compositions comprising as active ingredient a compound according to

any one of claims 1 to 8, in combination with one or more inert, non-toxic,

pharmaceutically acceptable carriers.

11. Pharmaceutical compositions according to claim 10 for use in the manufacture of

medicaments for treating diseases requiring AMPA modulators.

12. Pharmaceutical compositions according to claim 11 for use as medicaments as

facilitators of memory and cognition.

13. Pharmaceutical compositions according to claim 11 for use as medicaments in the

treatment of schizophrenia.




