-1- THI ADI AZI NE DERI VATI VES AND USE THERECF AS PCSI Tl VE AMPA RECEPTOR
MODULATORS The present invention relates to new thiadi azi ne conpounds, to a
process for their preparation and to pharnaceutical conpositions
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| earni ng and nenory. Pat hophysi ol ogi cal studies have clearly shown that a
defect of glutamatergic neurotransm ssion is closely associated with the
devel opmedhe Qfreseft 4%;&5 18lattsS RAREW ( NEHH DR @&ﬁ oitfad Bl QPERRYIOFR! their

Revi ews, 199 16, 13-24; Progress in Neurobiology, 1992, 39, 517-545). In
addltlon psmwmhmmmkkmhﬁmanmmmneﬂemmpvﬂamscmenmnngﬁmned the exi stence of
sub-types of 10 excitatory am no acid receptors and their functional
interactions (Ml ecular Neuropharmacol ogy, 1992, 2 15-31). Anpng those
recept or syt {R&oVEAn(ReseHiRa- tﬁath&ae reQ?SiYaT&‘yrH%ﬁlﬁM'acﬂi’s' &?éééﬂ’}l’ SrupTRAk, 0;51h§2 a
acid) receptor appears to be involved tothe greatest extent in the
phenonenacmwfial pHygn dh@ghm@lognedrmnaftssex@fi nexipdrial plasteity, a@tpe&leatlnbﬁghamsmﬂ hose

phengnena_i olve in 15 norisa cess For, exa has. heen
Bhom ¢ nath it fegting Sl B P oPRRBSR I T head ner B sy B3 2
to its reg&pitadf glitabracerfic HRAFAIMALISissiON Gs @tosélpesﬁfcm ofthtthe deslépriient of
essential to processes of nmenpry and co noot r opi ¢ agents

t Li k
such as é}ﬁh@mtsaimeﬁ%w@wsylep%m Bipb %@H;Tg]g%‘é‘ﬂ%‘ﬁg\é%ég Mo datde Eﬁger%%%e
AMPA receﬂﬁ@&ﬁ°ﬁ§5§29“§@n§éfﬁg““%b'n a positive manner (Journal of

Neur ochem str 20 In the literature, conpounds
havi ng a benzanlde structure have been descri bed as possessing this sane

mechani sm of . action and rovin erfor e (Syn ,
Mn’a datlon 20me works Bave n tecen L Rionstrated the éx AR O sub-types of
10 excitatory amino acid receptors and their functional interactions (Molecular

Neuropharmacology, 1992, 2, 15-31).

Among those receptors, the AMPA (o-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.



1993, 15, 326-329). Conpound BA 74 in particular is the nost active of
those new pharmacol ogi cal agents. Finally, patent specification EP 692 484
descri bes a benzot hi adi azi ne conmpound having a 25 facilitating action on
the AMPA current, and patent application WD 99/42456 describes inter alia
particul ar benzot hi adi azi ne conpounds as nodul ators of AMPA receptors. -2
The thi adi azi ne conpounds to which the'ﬁresent i nvention rel ates, besides
bei ng new, surprisingly exhibit pharmacol ogical activity on the AVPA
current that is markedly superior to the activity of the compounds havi ng

simlar structures. described in th i or hey e as ANPA
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of formula (I) erein A wth the two carbon atons carrying it,

forms a t ﬁiﬁ@rﬁwon fvmly progressiye mspyadeggusasve skiseasese Wity dleheimer s disgpse, Aith A2,
A3 R 15 'ﬂck%sdlsease, 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):
R
a N
OQ\ R,
wherein:

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

R, R
a R X
/ \ < -~ 2 2 a
Ry Ry
15 Al A2 A3

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;-Cg)alkyl group (optionally substituted by one
or more fluorine atoms), a linear or branched (C;-Cs)alkoxy group, a halogen atom, a

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



wherein X in each case represents a sul phur, oxygen or nitrogen atomand R
and Rbo, which may be identical or different, each independently of the

ot her represents a hydrogen atom a |inear or branched (Cl-C6)alkyl group
(optionally substituted by one or nore fluorine atons), a |linear or
branched (G -C6)al koxy group, a hal ogen atom a 20 hydroxy group, an am no
group (optionally substituted by a | i near- or branched (C1-Co) -3

al kyl car bonyl group, by one or two linear or branched (Cl-C6)al kyl groups),
a carboxyl alkybarbonyl grobp,reasneosr thodinchedr r@hehed X &l -Keyalkyh ighopy), agadopyl an
oxat hi ol group selected fromt g s AMd,. A5, A6, A7: Ris Raj Ra~J a a
b Sb A4 A5 PﬁﬁaguﬁﬁéFQF %E8?§3ré33@P¥H@HKW¥P@Pﬁﬁefore, a thiazole group
selected fromthe groups A8, A9 RS a Ra Nb A8 wherein Rais as

defi ned herei nbefore,
an oxathiol group selected from the groups A4, As, Ag, A7:

I{a
» Re>Na RN,
O O )

5 wherein R, is as defined hereinbefore,
a thiazole group selected from the groups Ag, Ag:
S N
R
) )
N b S b

A
Ag

wherein R, is as defined hereinbefore,

9

an isothiazole group selected from the groups Ao, Ajy:

Ra
S
7
N a N/ a
\ \
b S b
Ra

10 A, A11

wherein R, is as defined hereinbefore,

an oxazole group selected from the groups Aj,, Ajz, Aig, Ars:



A9 an isothiazole group selected fromthe groups Al0, All: R ,a 10 Alo
All wherein Ra is as defined hereinbefore, an oxazole group selected from
the groups Al2, Al13, Al4, Al5: -4 A12 N~O Raa N/ aObb Ra Al3 Al4
wherein Ra is as defined hereinbefore, or an im dazole group of formula
Al6: H RNa~\ NDb 5 wherein Rais as defined hereinbefore, a -
represents a single bond or a double bord,

Ra
R 0L,  r N a N/o a Néa
YO VRS
Ra
A

A12 A13 14 AIS

wherein R, is as defined hereinbefore,
or an imidazole group of formula A:
H
Ra N a
A
\ /] s
N—
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;-Ce)alkyl group optionally
substituted by one or more fluorine atoms, one or more halogen atoms other than
fluorine, or a (C;-Cg)alkoxy-(C,-Cs)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;-Cg)alkyl group optionally
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;-C¢)alkyl,

15 CONHR' and SO,NHR' wherein R' represents a linear or branched (C;-Cg)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



Al6 Ali Rl represents a hydrogen atom a linear or branched (Cl -C6)al kyl
group optionally substituted by one or nore fluorine atons, one or nore
hal ogen atons other than fluorine, or a (Cl-C6)al koxy-(Cl-C6)al kyl group
in which each alkyl noiety may be 10 linear or branched, R2 represents a
hydrogen atomor a linear or branched (Cl-C6)al kyl group optionally
substituted by one or nore fluorine atoRs, or a plurality of hal ogen atons
other than fluorine, R3 represents a hydrogen atomor a group sel ected
from | i neay dimitatiang hedro¢ibriCacal, KyldrobrdfmicCaNd HRulphmdc SCANHRosphivarce acidR

represents a linear. or branche Cl.- C6) al kyl .group, to .their enantioners
g o ot 8661 Hrarisomntn S0ds bobinarts aned od et e ST

phar naceuglu@ﬁicl XiATeAREARIE, @it R%d, RA88ic LDRHri¢ REdPRESIBRCRY, ikalit Yeid,
acceptabl & acids there may be nentioned, wi thout inplying -5 any

| i mitati omethapehudptiohordcad, semphortnyagidletconi ¢ aci d, sul phuric acid, phosphonic
acid, acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid,

mal oni ¢ acid, succinic acid, glutaric acid, fumaric acid, tartaric acid,

mal eisC acisthongithé pRardfacbluticAR Qb depfabRChades herd Gy deinflention®d, Reiftsa P itigC
acid, canphoric acid, etc.. 5 Anong the pharmaceutically_ acceptabl e bases

t here mayame limststipaneeiliumi hyssenids, rasitassivgn  hadspxidenitrigthylamines det-Gryhaainexi de,
pot assi u @ydroxide, triethylamne, tert-butylam ne, etc.. The group Ato
whi ch preference is given is a thienyl group selected fromthe groups A,
A2 and A3 wherein X represents a sul phur atom

The group A to which preference is given is a thienyl group selected from the groups A,

A; and Aj; 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 Rs3 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-2H-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,
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 (1),

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



10 Even nore preferably, the group A to which preference is givenis a
thienyl group selected fromthe groups A and A2 wherein X represents a
sul phur atom The groups Ra and Rh to which preference is given,

i ndependently of one another, are a hydrogen atomand a chlorine atom The
group R, to which preference is given is a hydrogen atomor a |linear or
branched 15 (C, -C6)al kyl group, preferéb1y a nethyl, ethyl or isopropyl
group. The group R2 to which preference is given is a hydrogen atom The
group R3 to which preference is given is a hydrogen atomor a CONHR group
wherein R is as defined for fornulagﬁg) The conpounds to which preference
i's given accordlng to the invep

6- chl or o- 4- et hyl - 3, 4- di hydr o0- 2
1, 1- di oxi de,
6- chl oro- 4-i sopropyl - 3, 4- di hydr o-2H-180.&m10[ 3, 2-e] [ 1, 2, 4] t hi adi azi ne

1, 1- di oxi de,

5, 7- di chl QiRredn WBinAY+— 3 4a@iab Wefifedfor Fdrmanofl3. 4-e] [ 1, 2, 4] t hi adi azi ne

1, 1-dioxide. The invention relates also to a process for t he preparation of
conpounds Which sempound [of foraia AEDetsi sudised mhahe mresercy of ua eeprapouad apt i ng
nateglal ? Cqﬁ%ﬁﬁﬂd of formula (11): -6 wherein A and - are as defined for
formil a ( ) ch conpound of formula (11) is cyclised in the presence of
a conpound of 5 fornmula (IIf Rgzcx(mn@@@)s (MH)) mherein R2 is as defined

for formula (I 0 Vi npoun rnula I
whegen)l Es as%e?lned g)r %ormula (I to yle a compound of formulf%\ﬂ) V)

CIY
//\\

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

:eno[3,2 e][1,@D4]thiadiazine

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
8\
0" 0

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

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

yield a compound of formula (V):

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

hereinbefore,



S\ O Owherein A, R2 and -- are as defined hereinbefore, 10 which
conpound of fornmula (TV) is: either reacted with a reducing agent to yield
a conmpound of formula (I/a), which is a particular case of the conpounds
of fornmula (1): Hwherein A, R2 and -- are as defined hereinbefore, 15

whi ch conmpound of formula (ha) is optionally reacted with di(tert-butyl)

di carbonate to yield a conpound of formu a (V): (V) wherein Boc represents
the group tert-butoxycarbonyl and A, R2 and -- are as defined

her ei nbef ehich computund bof fomoptauV) iofeatted mithaa dov)pousd p€fetmath (WMI):h a conpound
of formula (M): R 3 - Y3 (V) ereih R3 {/ presents a |inear or branched
(G -C6)al kyl group or a CONI-IR 3 SEPNHR ( Eroup, wherein R is as
defined fQhefe RUl@pilonts ANea¥dr 'b%?kﬁ&?{ﬁlsc%alkﬁagfbﬁtgoﬂé @ONHROOI_}’SQ%NHR' 5
after deprotection, a conpound of forrmula (Ub); which is a particular case
of the cerpuwtsreof Rfiomasdéfanedifpr formutr (MhendiYn represkats aRedving group; togreldas

def rged hgﬁgrl nger];%%’gbn, a compound of formula (I/b), which is a particular case of the

H

N _R,

NN,
AR
0] 0]

compounds of formula (I):

* or reacted, in a basic medium, with a compound of formula (VII):
10 R'-Y; (VID
wherein R'; represents a linear or branched (C;-Ce)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):

Rl
I 1
N R,
GE T ow
' N
S<
7 N\
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):

T
N R,
YT w
_ o _NH
N
O O
wherein A, R';, Ry and =====- are as defined hereinbefore,

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



or reacted, in a basic medium with a conpound of formula (VII): R, - Vi
(VI1) wherein R, represents a |inear or branched (G -C6)al kyl group
optionally substituted by one or nore fluorine atons or a plurality of

hal ogen atons, and Yl represents a |leaving group, to yield a conpound of
formul a (VIII) R Il 15 wherein A, R1, R2 and - are as defined

her ei nbef ore, which conpound of fornulag(VIII) is reacted with a reducing
agent to yield a conpound of forrmula (1/c), which is a particul ar case of
t he conpodefited bkrdiniefart 2o fie)d a Bnipoundwi dormiuia A/d)Rvhich RPa particulaz gasaoéthes
defined herei nbefo 20 whi ch conpound of formula (1/c) is optionally
react ed wF¥ﬁW%m@6Hé§EWHh6¥ formula (M) as -8 defined hereinbefore to yield
a conmpound of formula (Pd), which |§ya particul ar case of the conpounds of
formula (1): R 5 wherein A, R1, RJ,'R 3 and - are as defined

her ei nbef ore, which conpounds of fg |l agR{Pa) to (I/d) constitute the
totality of the conpounds of /foryrula 1), which are purified, where
necessary, according to a confvéntj; onaIPPurlflcaKV6h t echni que, which are
separated, if desired, into theis s rs or diastereoi soners
according to a conventlonal separ avyen techni que, and which are converted,
if desired, into 10 their additi®n sdPts with a pharmaceutically
acceptabl e acid or base.

5 wherein A, R'1, R;, 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

10 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

15 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
20 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



The conpounds 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
neur odegener ati ve pat hol ogi es such as Al zhei ner's di sease, Parkinson's

di sease, Pick's disease, Korsakoffs disease, frontal and 15 sub-cortical
denentias, as well as in the treatnent-8f schi zophrenia. The invention

rel ates al so to pharnmaceutical conpositions conprising as active ingredi ent
at | east sOEmg@RPday)th oe dranomel adn(ihiptratoget her with one or nore appropriate
inert, non-toxic excipients. Anong the pharnaceutical conpositions
according to the invention there may be nentioned nore especially those

that are gyl E%Qh@ei @it fa,mw 1119§tfa39’?}ﬁr1ﬁ‘ven(lbﬂtx{/ﬁﬁ’cﬁﬂf‘9H§t1 it AParjUbgut aneous) or

nasal admnistration, tablets ragees, sublingual tablets, géelatin

capsul es, |ozenges, suppositories, creans, 0|ntnents dernal gel s,
injectablﬁ gr aratlons1 drhnkab e su3@¢n5|o tc.. The uaeful do%g can
be adapt e i gerials oed 75§ BFUuGRAVED aFY KGOS of e BIFBHFdaecoTig (©

adm ni st r gldvnlofttugesand the age and wei ght of the patient. The dose varies
fromO,01 to % 500 ng per day, in one or nore adm nistrations. The
Exanples t hat follom/illustrate t he invention wthout limting it in any

The artin rials use d are iLch ar
pr epgr ed z%cf‘)t?%ft es ? fre cﬁgl\}?/ﬁupr oceg%r q%e %"ﬁam Srﬁ@%u%éés%&o taf%gor?bn t(())unds
descri bedcisforhdi® Eee@ﬂphmm\e&roaedeﬁ@reamﬁd réd, NIVIRI, figisd specteatBétByyRr y
spectrophotonetric techniques (infra-red, NMR nass spectronetry).

PREPARATION 1 : 6-Chloro-4Hthieno[3,2-e][1,2,4]thiadiazine 1, 1-di oxi de 250
my of 3-a %@%%Wl&@% BB Sou i anRE QldiGyiad. Med.
Chen1 Y are place |nhg£gﬂkg’égu H?eth o-Tormate. The
solution is heated at about
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



10 60C for 30 mnutes. A granular yellow precipitate forns and is collected
by filtration, washed with diethyl ether and then dried. Ml ting 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 2 : 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 ophelesul phonyl chloride A nixture of 30
m of sul phuric acid and 30 ml of fuming nitric acid is cool ed by neans of
a salted ice bath. 10 g of 2,5-dichloro-3-thi ophenesul phonyl chloride are
slowy added to the m_xture. The solution is sgi rred at anbi ent
tenperature f3tepdB poup-S-Dighloredrnjronirthigphencsulphopamidey onto ice. The

yel l owi sh precipitate that forns is collected by filtration, washed with
water and dried. IR (KBr) : 3525, 3410, 2917, 1673, 1552, 1442, 1388, 1176,
1085 cm - 11 g1 tist @pnidund Bf Stepi & hbaveoard dissdlval i3- 1t50i ropbiediesanepFlois aotutien is1 g

of the co nd of. Ste baove di ssol ved . in. 150 of, .di oxane. This
ol ut o PUdaRuSE10 300 58 g D4 BRI Synr Bt RS o beir. B

sol uti on. aftidRla SIA8hEOQIMKand 418 evAIHIREH BfARder B8ud PraRBreaTRe RVAP predipddicof f
under reduced pressure. The white precipitate 5 that fornms is collected by

filtsati othat fasisésicaliectad Waitfidiratiomel washed avithvtter angl graidat :  125- 126C | R ( KBr)
: 3390, 3291, 1541, 1505, 1440, 1369, 1170, 1090 cmi Step C:
4- Am no- 2, 5- di chl or o- 3-t hi ophenesul phonam de 7.25 g of the conpound of Step

B above amMel@h@péinti 1253i%6°01 of a 1:1 ethanol/water 10 mixture. The

solution is heated until the product dissolves. Then,;4.5 g of ammoni um
IR (KBr) : 3390, 3291, 1541, 1505, 1440, 1369, 1170, 1090 cm

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



chloride followed by 15 g of powdered iron are added. After 10 m nutes
reflux, the reaction is termnated. The insoluble nmaterial is renoved by
filtration and rinsed with a snmall amount of hot ethanol. The filtrate is
evaporated of f under reduced pressure. The beige precipitate that fornms is
collected by filtration, washed with water and then dried. 15 Melting

poi nt: degradation at about 120C IR (KBF)-: 3440, 3412, 3354, 3290, 1600,
1557, 1336, 1318, 1166, 1125 cm Step D :
5,7-Dichloro-4Hthieno[3,4-¢e][1,2,4]thiadi azine 1, 1-di oxi de 250 ng of the

or 1 hof or mASAMPRLEL 51 trCTufror s uRBtve v shistp Al Adbigabe ddstioxidsy o

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
di et hyl efl @ mgaofdthe comdoundedft Praparpodmt are2plgc 0BG ml of FANPII0 g of NaBH,

6- Chl or o- 3, 4- di hydr o- t hi.enol 3, 2- e] 2, 4] thiadigzin - di.oxi de ;196 ny
of the. cofiscun SPwBr At 16 Rt T eteniuis oo ths prLeh s OISR Ry
NaBH4  ar qajastd@eh SloMdytherbdict dDextiabidt 8Fingt diEhloRAMEthAR. The 6RARIcEIRAse Khe pH
of the solution is then adjusted to 5-6 and the product is extracted using

di chisor orrdri¢d eaer mgnmilgarﬁu{lphmag@ rrlsen5empi0éaﬂed)\¢éf$ unggg rrediageh rrassprratéeand
t hen evapgr f r d ) r.esi - e in a
i i o e R e e R 2 R UHERC oL RERRHE S and ffver IS WM Gt A DE ", O
preci pi t apfdudine fredpitaé. Tise srodheds eolldyed by fittedtionwasked vaich wateh anditlesh and
then dried. Melting point: 154-156C 10 EXAMPLE 2:

6- Chl or o- 0%t hyl - 3, 4- di hydr o- 2Ht hi eno[ 3, 2-ej [ 1, 2, 4] t hi adi azi ne

1, 1-di oxi de

Melting point: 154-156°C

10 EXAMPLE 2: 6-Chloro-4-methyl-3,4-dihydro-2 H-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



Step A : 6-Chloro-4-nethyl-4H-thieno[3, 2-e] 11, 2,4]thiadi azi ne 1, 1-di oxi de
250 ng of the conpound of Preparation 1 are placed in 5 mM of acetonitrile
and 0.5 m of dinmethylformam de. 500 ng of potassium carbonate are added,
as well as 0.3 m of nethyl 15 iodide. The solution is heated at about 55C
for about 7 hours. At the end of the reaction, the solvent is renoved
under reduced pressure and the resi due- 13-t aken up in water. The insol uble
material is quickly collected by filtration, washed with water and then
dried. Melsbliutign pohdited &5boR6EMCA, Rnd KBO Ing oSNARH, 28431ded 6ATer 2B hfinutt< 8be
1434, 1390, 1297, 1150, 1107, 1059, 1015, 835,. 2Q 778, 754, 570, 541 cm
Step B : GOleRNtds Ermovestunger rpduced; Mssrts- o the residypas ke up in walery Rrepfldsi ne
1, 1- di oxi dg; f (o] f. v 7 1 j of
sopr opanalii A ip T pgle St REMROMA s iy 3T 216 1B SEEHRAOED. Fably
ar e added orgahicepha2®isnthenutined otdrenagnediversulphate; Aitered dnd tebarconeshimaed prdessur e

and the resjdue is tak up .in water. The pHis adjusted to abqut 5-6 and
the pr odudtdure! axsuiEt de itfie 5 kg HP Bt BCRITIBROP e PR Aaren e

i s then dii&dc0NeSroBBARES byMGAM BN Rxakd. ITHRIMBI0RRGs HRERkNEAEEDY Rtatornder
5 reduced pressure. The reSidue is taken up in a mninmm of chloroform and

then the apdwdsied with bexaot pid diiesld by addi ti on of hexane. The product is
then collected by filtration and washed with hexane and dried. Melting
point: 174-176C IR : 3236, 3089, 2923, 2867, 2807, 1562, 1419, 1407, 1358,
1322, 128Me|ﬂiﬁ§?0in10?74-1769@ 1002, 814, 742, 680, 569, 504 cm -1 EXAMPLE 3 :
6- Chl or o- 4-et hyl - 3, 4-di hydr o- 2H-t hi eno} 3, 2-e]1£ll 2,4]thiadi azine 1, 1-

IR : 3736, 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-2 H-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



di oxide Step A : 6-Chloro-4-ethy]-411-thieno[3, 2-e][1, 2, 4]thiadi azi ne
1, 1-di oxide This conmpound is obtained according to the process described in
Step A of Exanple 2 15 using bronoet hane instead of nethyl iodide. Melting
point: 189-190C 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 cmi Step B : -13 -
6- Chl or 0- 4- et hyl - 3, 4-di hydro-2H-t hi eno[ 3, 2-€e][ 1, 2, 4] t hi adi azine 1,1- 20
di oxi de THRYKE®)PGARL, 2980012031, n2R¥2ad6858,di469, 1648, hetOFr d8E&%sl3ddsdt 3Held8n
Step B of Exanple 2 ing the cpnmpound of Step A above. Melting point:
119- 120C -10!&3%{3%(7@ ?%If.z %ge@,l g0, 2931, 2872, 1558, 1462, 1448, 1407,
1360, 1324, 1154, 1082, 1010, 798, 742, 678, 570, 501 cmd EXAMPLE 4 :
6- Chl or 0- 4-i sopropyl -3, 4-di hydro-2Ht hi eno[ 3, 2-el [ 1, 2, 4] t hi adi azi ne
1, 1- di oxi EXAMPIdH4 A 6-GhlaH-dimptepddd-dihyldrdAH-thieno[3,2-¢][1,2,4]thiadiazine
thieno[3,2-¢e][1,2,4]t Igi a‘gi ine 1, 1-di oxide 400 ng of the conpound of
Preparation 1 are di s{dr¥8¥9en 8 i of acetonitrile and several drops of
di met hyl f ormam de. 800 ny of potassium carbonate are then added, followed
by 0.6 m of 2-iodopropane. The m xture is heated to about 55C. After 8
hours, a furt Btep AQ. 66+ hloro-2-ijoptiepylcidithiene]32delél2 dithiadiazine bdtdiexidai xt ur e
is stirred overnight. The solvent 10 is evaporated off under reduced
pressure and the residue is taken up in water. The insoluble material that
id_s oblt ai gedo infg efthe kbyipowld efdreshritiont 1 herdadsbiad imashiest dsefohitiitet £ savetal

i ssol ve

drops of dimethylformamide. 800 mg of potassium carbonate are then added, followed 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-2 H-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’™*



in a mninmmof hot nethanol. Cooling yields white crystals, which are
collected by filtration, washed with nethanol and then dried. Melting

poi nt: 149-150C 15 IR (KBr) : 3112, 2983, 1605, 1515, 1458, 1442, 1407,
1392, 1306, 1284, 1170, 1141, 1095, 1010, 805, 778, 717, 696, 670, 565,
538 cnmd Step B : 6-Chl oro-4-isopropyl -3, 4-di hydro-2H-t hi eno[ 3, 2- €]

[1,2, 4] thiadi azine 1,1-dioxide This cokpound is obtained according to the
process described in Step B of Exanple 2 20 using the conmpound of Step A
above. MIENAMBIE 8t : 5,700ichib26-3, Rd(sBrp-2H-BHiemo[3,324 [1,2,2RE D didzhbet] 11545,
1460, 1445, 1409, 1332, 1301, 1156, 1123, 1025, 786, 742, 692, 678, 566,
502 cmi -14 EXAMPLES: 4Xideni ch| or o- 3, 4- di hydr o- 2Ht hi eno[ 3, 4- €]
[1,2,4]thiadiazine 1,1- dioxide 800 ng of the conpound of Preparation 2 are
suspended in 15 M of water, and 2 g of finely ground NaBH4 are slowy
added t hei60 aug Af ther cabipauind wtf dyepasitianr 2 age suspemdedeant] 55mi efipetat smde 2 g b

ti 1 Xt i jJusted t H i 6N .h hl orjc.acid d,.
ot 1 act od Trilve R AN i, sieihated Tider B dOoEes Suffece” Botien
magnesi unyghlPhtate theRhchHE nSRhYEN alfiste@ BV cU cNeHiEBehIBHE 2E1N Shd The

residue is dissolved in a mninum of nethanol and treated with activated
car bon, anstradteshtwieg with dichbcderaethamg. iThe prgaiquhase isginied overgoagiesive suiphate

precipitate.i,s t?en caollected by filtratjon d purified twice by. .

i ssol ut i B¢ 1 solgns S drmPraiimge resbred ek THaarHes 4° EFsRlRh “Roinipemy

poi nt: 12%f A anol and treated with activated carbon, and then water is added until precipitation is
complete. 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-4H-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™®



EXAMPLE 6 :

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-dioxide Step A :

5,7-Dichl oro-4-nethyl -4H-t hieno[ 3, 4-e] [ 1, 2, 4] t hi adi azi ne 1, 1-di oxi de 15 200
ng of the conpound of Preparation 2 are dissolved in 2 ml of nitroethane
and 2 m of dinethylformanide. The sotl®ion is heated to 60C. Then 0.2 g
of potassium carbonate is added, followed by 0.2 m of iodonethane. The

solution is spiep’Bd f 6;7-Bichibwost-metteyl-Spi-ditytso-2 Hr thiduof3)44eTdi¢ithiadibeime
reduced pressure. The residue is taken up in water. The insoluble nmaterial
is quickly coll ected by-dipxieation, washed with water and dried. 20 Melting
poi nt: 202-207C IR (KBr) : 3436, 3043, 2960, 1607, 1551, 1472, 1439, 1400,
1356, 1347, 1308, 1202, 1145, 1101, 1060, 862, 789, 744, 664, 573, 527 cni
- 15 St ep0®Bmg of the compound of Step A above are dissolved in 15 ml of isopropanol at 60°C.

5, 7-Di chl oro- 4- net hyl - 3, 4-di hydr o- 2H-t hi eng[ 3, 4-el11, 2, 4}t hi_adi azi ne

1, 1- di oxi 8¢ 800 Haelyrerowrd ude Ben sded ro doslutiene Yftes dPvatufss, ths

of isopro - f] nfawﬂ)d t he
sol ut% ion. gi?‘%é?@dgfgnﬁm{%eséo? Hgéesr r%@%%ég%gﬁggdﬁ%a%\ﬁup%% ?%égggfge ulntcjhé&rt&
reduced pambstherpd] offtte sobsiodue adjssted én7t Eieesolutipni i theatextractad ovithhehlgrbifarf t he

solution | s adjusted.to 7. .The solution is then extracted w.th chl oroform
03 % 40" 3 R ARD T cdimia BBese e o Magmks L U Histed Sed [y g
and then e¥aRAEEIEEryhOssUndee slubdi Blesdudsl UBRAHERS faRen §P 8N 2ORIIMEm SF

taken up in"a mninmmof chloroform and hexane is slowy added in order
to preci pthlatcdomhengrheyanestis sipidy pdéaduotordes to peecinstiatecthe prpdygt. fihietpreduco is,

washed wi th, h N My oy RE int: 145-155C with
deco@posi %?”%eﬁ%?%@?fféﬁ?ﬁ%ﬁ’@%iﬂ%f“vﬁ%i%ﬁé%?‘eﬁ@??@- 1547, 1465, 1414, 1328,
1232, 1180, 1146, 1090,

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-2H-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,



1034, 1002, 975, 746, 661, 565, 556, 525 cml EXAMPLE-7 :

5,7-Di chl oro-4-ethyl -3, 4-di hydro-2Hthieno[ 3,4-¢e][1, 2, 4]thi adi azine 15
1,1-dioxide Step A : 5,7-Dichloro-4-ethyl-4Hthieno[ 3, 4-¢€]
[1,2,4]thiadiazine 1,1-dioxide 4 g of the conpound of Step C of Preparation
2 are placed in 20 M of triethyl orthoformate and heated at 170C for 30
m nutes in an open vessel. The suspensi bh-is then cooled on ice. The
precipitate that forns is collected by filtration, washed with n-hexane and
dried. 20tHédolvengipenmived hnderlrié8@e8tpepssire; The residue is then taken up in 30 ml of

5, 7- Di chl or 0- 4- et hyl - 3, 4- di hydr 0-2H- t hi eno[ 3, 4-¢| [ 1, 2, 4) t hi adi.azi ne _.
1 oxi HEE 4BY JreRisp eI oA e DA R oLy RO p T S o
i sopropang) exthRRJSRAdet WRR chicsofBaAl TRk baRRGhasdith dridd &vePimddnBghy Qiyghdnd

NaBH4 are added thereto. After 30 minutes, -16 the solvent 1s renoved under
reduced prmdthe solvehas rasobdeundst réthed plessurapThe ra@@lugl is dikenvet ar hexedet he

suspension is utralised b ddi ti.on of hydrochl oric acid. The sol ution
is e>§tracf%lbfcﬁ%%é'eﬁ%a{‘W’é’fﬁs%?dg‘Fg#’ mbexane a&?g’&ﬁﬁc phase is dried over

magnesi um sul phate and the solvent is renoved under reduced pressure. The
residue is taken up in hexane, 5 collected by filtration, washed wth

n- hexane Afelting peint: M41475§ point: 144- 147C EXAVPLES :

6- Chl oro- N, 4-di et hyl - 3, 4-di hydro-2H-t hi eno[ 3, 2-¢e] [ 1, 2, 4] t hi adi azi ne-

2- carboxam de 1, 1-di oxi de 200 ng of the conpound of Exanple 3 are dissol ved
in 1.5 M EXAMIEREENS : 16-Chlorfo-Nid-giethyl3,4-dihgdpcr-a Hothicrb[8,2-2] j112 4fthiadiazine-
triethylamne are thep added to the solution. The reaction mxture is
stirred at anbient tefnsarbaxapide bl-diodders. At the end of that period, the
solvents are

200 mg of the compound of Example 3 are dissolved in 1.5 ml of CH3CN. 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



renoved in vacuo. The residue is dissolved in a mninmmof acetone. The
product is then precipitated by gradual addition of water. The product is
qui ckly collected by filtration, washed with water and then dried. 15

Mel ting point: 80-81C EXAMPLE 9 :

6- Chl or o- N-et hy] - 4-i sopr opyl - 3, 4-di hydr o- 2Ht hi eno[ 3, 2-e] [1, 2, 4] -

t hi adi azi ne- 2- car boxam de 1, 1-di oxi de This conpound is obtai ned accordi ng
to the process of Exanple 8 using the conpound of Exanple 4 instead of the
conpound @kalyRrpinstedd ofAfle Mehpowngl @dahiple’2- 74C EXAVMPLE 10:

5, 7-Di chl oro- N-et hyl - 4- net hyl - 3, 4-di hydro-2H-thieno[ 3, 4-¢e][ 1, 2, 4] -

t hi adi azi ne- 2- carboxam de 1, 1-di oxi de This conpound i s obtai ned accordi ng

to the pr 8 using the conpound of - 17 Exanple 6 instead of
t he corrpoﬁ)?ﬂﬁ ?Bgarr%{rgéﬁ Melting point: 87-88C EXAMPLE 11 :

6- Chl or o- 4- (2-fl uoroet hyl) -3, 4-di hydro-2H-thieno[3,2-e] [1,2,4]-

t hi adi azi ne, 1, 1-di oxi de St ep X . .

6 Chl or o KAMBLEED: Silgrorilz rionethyb-3et fibydroFribienold2:el1 241 di oxi de
500 ng of the corrpounqnm,afiqlggalra;dxm 1 are suspended in 10 nl of
acetonitrile. 10 drops of DMF, 1 g of potassium carbonate and 0.3 ni of

1-fl uoro-2-i odoet hane are added to the suspension. The reaction mxture is
heat o = 100l Bl RS HOis R ",
renmoved by evapor ati ogiouigder reduced pressure. The solid residue that is
obtained is
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-2H-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.



taken up in 10 mM of water and is imrediately collected by filtration. The
product so obtained is recrystallised fromethyl acetate. Melting point:
185-187C. 15 Step B

6- Chl or 0- 4- (2-fl uoroethyl)-3, 4-di hydro-2Hthieno[ 3, 2-e] [1,2,4]-

t hi adi azi ne 1, 1-di oxi de 100 ng of the conpound obtained in Step A above are
dissolved in 4 m of isopropanol. The-hMxture is heated to 60C, then 200
ng of sodi um borohydride are added. After 10 m nutes at that tenperature,
the solvent is evaporated off under reduced pressure. The 20 residue that
is obtained is taken up in 10 ni of water, cooled in an ice bath and

2d] ust ed : dddPMReShyIoh 4 hhylrar FEANiSReI. @il L HeMadigae bl o
material is collected;hygbifgkration and washed with water. The product is
then di ssolved in a m’ninumof chloroformand precipitated by addition of
n- hexane. The precipitate is then collected by filtration. Melting point:

141- 144C. -18 EXAMPLE_12 : 4, 7-Di net hyl -3, 4-di hydr o- t hi epo[ 2, 3- €]
[1,2, 4] thi adi SR 17*1‘%%“@5!&‘%‘%%"@@%:4 (124 hiadiaaie T 1-ionide
7- Met hyl -4H-thieno[ 2, 3-¢e][ 1, 2, 4] t hi adi azi ne 1, 1-di oxi de 200 ng of

2-am no- 4- met hyl t hi ophene- 3-sul phonanm de, the preparation of which is 5
descri bed20( mpgt eh2-anino - medglthiopheneei-siphonghiden the Sprgparafion rafnwhiohl is

t hof te.. T i Xt i ted at 90C.fqr. 2,hours j .
A ten ovaforabrom Bt O aPodi: & AR hdify PR LY HnaBElndoaRe,
taken up jfix@rdis HRhieBldd YO @G 2hBurs THAnopeh hEdsBO Afted $0hpIRhtEonNEHt BE isdlvehtS

collected by filtration, washed with diethyl ether and dried. Mlting
poi nt: 198nd@8eiuckd BesspreBthe residue is taken up in 3 ml of ethyl acetate. The resulting

4, 7- D met iyl r e S0l gol?écFe]d[bly' At nr] LA AL e di%thly'l XL ¥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.



150 ng of the conpound obtained in Step A above are suspended in 5 m of
acetonitrile. 300 ng of potassium carbonate and 0.15 m of iodonethane are
added thereto. The reaction mxture is heated at 65C for 30 mnutes, with
stirring. After evaporation of the solvents under reduced pressure, the
residue is taken up in 5 m of water and then collected 15 by filtration,
washed with water and dried. Melting poiht: 265-270C. Step C:

4, 7-Di net hyl - 3, 4-di hydro-2H-thieno[ 2, 3-¢e] [1, 2,4]thiadiazine 1,1- dioxide
240 nmg of sodi um borohydride are added to 120 ng of the conpound obtai ned
in Step B 20 above dissolved in 6 ml of isopropanol. The mixture is heated
at 50C f oMeltingpeint:ds1-ReCsol vent is renoved under reduced pressure, then
the residue that is obtained is taken up in 5 m of water. The pH of the
solution is adjusted to 4 by addition of 6N hydrochloric acid. The

preci pi t aEXAMPLE! 13e:06-€thldrp-4-isbpratylathydghditiydi-¢-2 vnhiearo [ Z 2] [di2,4He. - 19
Melting point: 171-173C. . EXAMPLE 13 .:

6- Chl or o- 4- i sopr opy| rib{iafjazine hhd?‘ﬂ’?ef‘o- 2H-t hi eno[ 3, 2-e][ 1, 2, 4] - thi adi azi ne
1,1-dioxide Step A : 6-Chloro-4-fluoronethyl-4Hthieno[ 3, 2-e]

11, 2, 4] thi adi azine 1,1- 5 dioxide 500 ng of the conpound of Preparation 1
are suspendedSfep A5 né-Chlloraet{looraméthgl-4 Habiemg[3, %] [p3tHthiadiarivaddonat e and
1 m _of bronofluoronethane are added thereto. The m xture is placed in a
seal &d aut ocl ave and 82@& at 70C for 8 hours. The insoluble material is
then renoved by filtration. After evaporation of the solvent, the residue
is taken up in 20 M of 10 water and collected on a filter. The solid so
obt ai ned { mg(,o(fﬁgq aempowe PifBrepar#ionnk A 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-2 H-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.



Step B : 6-Chloro-4-isopropyl net hyl -3, 4-di hydro-2H-thieno[ 3, 2-¢e][1, 2,4]-

t hi adi azi ne 1, 1-di oxi de 400 ng of sodi um borohydride are added to 200 ng of
t he conpound obtained in Step A above suspended in 8 nl of isopropanol.
The m xture is heated at 50C for 10 m nutes, 15 with stirring. The
insoluble material is renmoved by filtration. After evaporation of the

sol vent under reduced pressure, the reskdue is taken up in 1 m of an ethyl
acet at e/ n-hexane mxture (15/5) and purified by colum chronat ography in

t he same nobipEARMAEOIADGEC AIESRUDYADFIDOM PO UNDSOFENHE, INVENTEONIUE i S
di ssolved in T nml of nethanol and precipitated in water. The soli1d product
so obtained is collected by filtration, washed with water and 20 dri ed.
Mel ting pi%&ﬁﬂﬁ@élggc' -20 PHARMACOLOG CAL STUDY OF COVPOUNDS OF THE

| NVENTI ON " Study of the excitatory currents induced by AMPA in
Xenopus o@gydyesf thikbécitatarecpireplinduded by AMPY irXKenapus@ocyes mal e W st ar
rats by the guanidinium 5 thiocyanate/phenol/chloroformnethod. The poly
(A+) nRNA's are isolated by chromatography on oligo-dT cellul ose and
injected gipaleeye! ,Rhared HGnPErRAC Lot Eﬁ%algowygtﬁsrﬁsr &yl heURREAnA 2
to 3 days at 18cto permt expression of the receptors anﬁ are” then stored
at 8-s10C. tiEbeahatojphysilehbgofoah meetbhodli el pobar (A'ed nRINAIsn aze Plsedatagl asys (1)

hanb t, 20- 24C | oRrR2.. 1 i J., .Exp. ,Zool. 197 184 321-3 b
S £ KRty i 4T, Saluloih 0 iEERed 202 Tetel ot g Per SooHe T oo
placed i n bRRDAL MhRBLNKE TG AR § BARIRNEC tdbémliN& R ARAWRER REG1GRAMA &k Vi a

the i ncubati'on nedium and the electric current is
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 4.2+0.7 11+£3
Example 6 54+£238 11.3+49




nmeasured at the end of the application period. (S)-AMPA is used in a
concentration of 10 |I.M For each conpound studi ed, the concentration that
doubl es (EC2X) or quintuples 15 (EC5X) the intensity of the current induced
by AMPA alone (5 to 50 nA) is determ ned. The conpounds of the invention
potentiate the excitatory effects induced by (S)-AMPA to a very

consi derabl e degree. By way of exanpl es2lthe conpounds of Exanples 4 to 6
exhibit the EC2X and EC5X val ues nentioned in the table bel ow ConpoundeC2X
(M EC5X ( I RAM®IODIBe44. 20. 7113 Exanpl e 65.42.811.34.9 -21 EXAMPLE B :
Study of the excitatory postsynaptic potentials (EPSP) induced by electric
stinmulation on rat hippocanpus secti ons 5 Transverse hi ppocanpus sections
(500 M ofg shapper
and then |ﬂ%§{%%?‘g{rta@g§ E?&%Iﬁl@rtﬁ ca cqﬂt})rrgrlf‘)sggﬁ%g %%@ctg%r%r%?lﬁgl ng Mg2+
(10 mV). Dhawt hippochmpus sedliohs sed i n Kr ebs adjusted to pH 7.35 and
oxygenated with 02/CQ2 (95 %/ 5 % at anbient tenperature. The sections
are subnmersed at 30C and the excitatory postsynaptic potentials (EPSP) are
10 regcor dqqaﬂsoelfspﬁlpg) B! s%ctﬁdrﬁ'(go@hl\@htﬁf I8 Wisear ¢ lafe pepirle v&i%@taﬁi
gyros during stinulation (50-1 sec) every 30 seconds of the

per f or ant ofiad Hiskye whopyer odndat}i@npnicabated lfngs%emlmlte&tm o ealciime-fiERSPedue

oCLAV OPPRARE MEs GHOMSpIPOLAR KD VTR o Tebf ALER4RSR ToaPHN od

on the negaiaratcdavitn O, i(YE% 05 ¢4)@t ambient temperature.

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 psec) 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 (AS50) 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.



base current. The conpounds are applied for a period of 10 mnutes in the
superfusion bath conprising MySO4 (1 mM in order to bl ock activation of
the NVDA receptors. For each conmpound, the concentration that increases by
50 % the anplitude (AB0) or the duration (D50) of the 20 PSEP is

determ ned. The conpounds of the invention increase considerably the
anplitude and duration of the excitatofd-postsynaptic field potentials
recorded on rat hippocanpus sections. -22 PHARMACEUTI CAL COVPQCSI Tl ON:

Pr epar at i BPHARMACEUTICAToCOMPOSIEDON: s each conprising 10 ng conpound of
Exampl e 3

2 g scehpatdsafdizample 3., 10g
: hydroxypropyli?jlua]osleactose .... 2g o
""" 500k wheat-stareh l'Og L
.......................... 100 g nmmgnesi um stearate
_________ JACKOSE ....ivoeesinenresonresnensesesoensezenseresonmeresonserogensopeneeegenmesonsereneereronereseess LOOL& L L
""""" m%glgesil}n?lst%arate OO STUO TS PPOU PR PRRPPPTRRPURRRRROC I -4
......... 1221 (RN verernernd. .2 23 CLALMG. 1....Conmpognds  of formul a

(1)) R a/NI R rAf: m bSR3



[l \\ 0 0 wherein: 5 A wth the two carbon atons carrying it, forns a
thienyl, furyl or pyrrolyl group selected fromthe groups A, A2, A3: R Al
A3 wherein X in each case represents a sul phur, oxygen or nitrogen atom and
R and Rb, which may be identical or different, each independently of the
ot her represents a 10 hydrogen atom a |inear or branched (G -C6)al kyl
group (optionally substituted by one oP3nore fluorine atons), a linear or
branched (G -C6)al koxy group, a halogen atom a hydroxy group, an am no
group (optionally substituted by a linear or branched (Cl-C6)-

al kyl car bonyl group, or by one or two_|linear or branched (G -C6)al kyl
groups), a carboxyl group or a |inedeLdMMS8r anched (Cl- C6)al koxycar bonyl
group, 15 an oxathiol group selected fromthe groups A4, A5, A6, A7: -24 R
a A5 AMA wherein Ra is as defined hereinbefore, a thiazole group sel ected
fromthe @rOompoigls ofBormuked):~ a Ra_ ~J a

S R
//N\ 3
O o0
wherein:
5 4 A, with the two carbon atoms carrying it, forms a thienyl, furyl or pyrrolyl group
selected from the groups Aj, Ay, As:
R, R
a X
/ \ =N \ /)
X
b
Ry X — b
R
R, b
A, A, A,

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

10 hydrogen atom, a linear or branched (C;-Cs)alkyl group (optionally substituted by one
or more fluorine atoms), a linear or branched (C;-Ce)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;-Ce)alkoxycarbonyl group,

15 an oxathtol group selected from the groups Ay, As, As, A7



Nb Sb A8 5 wherein Rais as defined herei nbefore, A9 an isothiazole group
selected fromthe groups Alo, All: Ris Ra Al0 wherein Rais as defined

her ei nbefore, Al an oxazole group selected fromthe groups Al2,

Al3, Al4,

Al5: O Ra~a _D Nb 10 R-~N a~(/ >a Ob Ra Al12 A13 Al4 Pb wherein

R is as defined hereinbefore, ’4

wherein R, 1s as defined hereinbefore,
a thiazole group selected from the groups Ag, Ag:
S N
R :
a\( / a Ra\(/ /-7 a
N b S b

A
A8 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 An

10
wherein R, is as defined hereinbefore,

an oxazole group selected from the groups Ajz, Ajs, Ais, Ajs:

A

10 12 13 14

wherein R, is as defined hereinbefore,

Ra
R; © a R: /N a N/O . Néa
T 0
A . A

A

15



-25 or an imdazole group of fornula A16: HR N a ~{ Da Nb wherein R is
as defined hereinbefore, - represents a single bond or a double bond, Al6
5 Rl represents a hydrogen atom a |inear or branched (d -C6)al kyl group
optionally substituted by one or nore fluorine atons, one or nore hal ogen
atoms other than fluorine, or a (Cl-C6)al koxy-(Cl-C6)al kyl group in which
each al kyl noiety may be linear or bradthed, R2 represents a hydrogen
atomor a linear or branched (d -C6)al kyl group optionally 10 substituted
by one or nof gn frhideddldigroap efbormmia A;¢pl ural ity of hal ogen atons other than
fluorine, R3 represents a hydrogen atom or a group selected fromlinear or
branched (d -C6)al kyl, CONHR and SCQEHR‘ wherein R represents a |inear
or branched (d -C6)al kyl group, Rheip~emanii oners and di ast ereoi soners, and
al so addition salts thereof with a $ p?ﬁrn&cedﬁ&cally acceptabl e acid or
base. 2. Conpounds of formula (1) ac pg to claim1l1, wherein A
represents a thienyl group selected fromthe groups Al, A2 and A3 wherein
X represent svheresRpiIWS dafisd herdigbeforeenant i oners and di ast er eoi soners, and
al so addition salts thereof with a pharmaceutically acceptable acid or
base.

¢ - represents a single bond or a double bond,

5 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

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;-Cg)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 A;, A, and A3 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 3. Conpounds of formula (1) according to either claim1 or claim 2,
wherein A represents a thienyl group selected fromthe groups Al and A2
wherein X represents a sul phur atom their enantioners and

di astereoi soners, and also addition salts thereof with a pharnaceutically
acceptabl e acid or base. -26 4. Conpounds of forrmula (I) according to
either claim2 or claim3, wherein Ra a#fd- Ro each independently of the

ot her represents a hydrogen atomor a chlorine atom their enantioners and
di ast ereoi soners, and also addition salts thereof with a pharmaceutically

L her o & GamPeIBids SaibamE {PACOHECorhes I fediirb . TR gy and R
(C1- Co) al kyh, g RdemiELEMAP e rERELNs: 2 HyBdoeR atdrs T PRUIorEIE Ok, thdhel r

enanti onmers an I ast €éreoi soners, and also addition salts thereof with a
phar maceutnangibimgrsaadegiasbreeisamed, and Haseddifon €dtspbemaSwoh af mranmmaceu(icylly
according to céﬁin%é, wherein R2 represents a hydrogen atom 10 their
enant i omeP<RRGC 4ri28%i somers, and al so addition salts thereof with a
pharmaceutically acceptable acid or base. 7. Conpounds of forrula (I)
according to claim1, wherein R3 represents a hydrogen atom or CONHR
wher éi n RS- Cempenndeof frarthula(l) fesordingitq¢13im 1. wehereinRurrepresanissa Aydrogen atom

di astereoj soners, .an I addi i on_ sal t of wi.th r jcally
acceptabl8r%ggﬁné¥%m%§%8§g%Veg?&%gﬁ%@'h sﬁggﬁ¥§fﬂﬁﬁg’f@§1§€%8$%§§§g?§ablaim
1 whi ch atheirsehaaisekré r afid : diastereoisomers, and also addition salts thereof with a

6- chl or o- 4-et hyl - 3, 4-di hydro-2H-thi eno[ 3, 2-e] [ 1, 2, 4] t hi adi azi ne
1, 1- di oxi Plearmaceutically acceptable acid or base.

6- chl or o- 4-i sopropyl - 3, 4-di hydro-2Ht hi eno[ 3, 2-e] [ 1, 2, 4] t hi adi azi ne
1, 1- di oxi de, and
5, 7- di chl 6r@empaomidk pf f@medail hyad oot dimnig vieteir Rp 15pR¢séts hai tadiregen agom,

L 1-1%I ox %%ir 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-2H-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,
SO,NH,

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



20 9. Process for the preparation of conpounds of fornmula (1), starting
froma conpound of fornula (Il1): SO2NH2 wherein A and - are as defined for
formula (1), -27 which conmpound of formula (I1) is cyclised in the presence
of a compound of fornula (I111): R2 - C(Owe)3 (Il11) wherein R2 is as
defined for formula (1), to yield a conpound of formula (1V): HR25
wherein A, R2 and -- are as defined her®nbefore, which conpound of
formula (1V) is: either reacted with a reducing agent to yield a conpound
of for mul &h{cdharemphir@h of S forduRarll) ciel eyclieés enothet beesamepof ndsoafpolind nefl a
(I): HR 10 wherein A, R2 and -- are as defined hereinbefore, which
compound Ermulr@ii):a (Ua) is optionally reacted with di (tert-butyl)

di carbonate to yield a conpounlngt((f)ﬂfe%ul a (\ﬁII) Boc R2

wherein R; is as defined for formula (I) to yield a compound of formula (IV):

@i \’/ (IV)
//\\

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

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
Za

10
wherein A, R; and =----- are as defined hereinbefore,
which compound of formula (I/a) is optionally reacted with di(fert-butyl) dicarbonate to
yield a compound of formula (V):
Boc
p'f
QL -
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):
R'3-Y; (VD
wherein R's; 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 Y3 represents a leaving group, to yield,

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



(V) 15 wherein Boc represents the group tert-butoxycarbonyl and A, R2 and
-- are as defined hereinbefore, which conpound of forrmula (V) is reacted
with a conpound of formula (VI): R3-Y3 (VI) wherein R 3 represents a

| i near or branched (Cl-C6)al kyl group or a CONHR or SO2NHR 20 group,
wherein R is as defined for formul a (I%, and Y3 represents a | eaving
group, to yield, after deprotection, a&enpound of fornmula (1/b), which is
a particular case of the -28 conmpounds of fornula (1): Hwherein A, R2, R3
and - ar ec@sipslelds oetbrivatagilyibefore, or reacted, in a basic nedium with a
conmpound of ?orrrula (M1): 5 R1-Yl (VIl) wherein R 1 represents a |inear
or branched (G -C6)al kyl group opti (ﬁiallyRsubstitut ed by one or nore
fluorine atons or a plurality of~bal o atons, and Yl represents a | eaving
group, to yield a conpound of( forpula (V I11): Ryd) | 10 wherein A, R 1, R2
and - are as defined hereinbeforek V\/ni/qsh\corrpound of formula (M1II) is
reacted with a reducing agent to yigd a RBgnmpound of fornula (1/c), which
is a particular case of the conpow/ds\@f formula (1): R1 |1

wherein A, Ry, R'3 and =====- are as defined hereinbefore,

* gr reacted, in a basic medium, with a compound of formula (VII):
5 R'1-Y, (VID)
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,
on gl
oSS
0 0
10 wherein A, R'y, 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__R,
cour
' S _NH
O// Q\O
wherein A, R';, Ry 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):



R2 -wherein A, R1, R2 and - are as defined hereinbefore, 15 which conpound
of fornmula (1/c) is optionally reacted wwth a conpound of fornula (VI) as
defined herei nbefore to yield a conpound of fornmula (Pd), which is a
particul ar case of the conmpounds of formula (I): -29 wherein A, R1, R2,
R 3 and -are as defined hereinbefore, which conpounds of fornulae (I/a) to
(1/d) constitute the totality of the co#pounds of 5 fornula (I), which are
purified, where necessary, according to a conventional purification

techni que, which are separated, if de&sired, into their enantioners or

di astereoi soners according to a conNentlonaI separation techni que, and
whi ch are converted, if desired._i t hBir addition salts with a
pharmaceutical |y acceptable 5 hr bade. 10. P rnaceutlcal conposi tions
conprising as active ingredi @ iconmpg@und acco 11)ng to 10 any one of
clains 1 to 8, in conbinationw QY€ OrpOre inert, non-toxic,

phar maceutical |y acceptabl e carrlﬁﬁk‘b 1. Pharnaceutlcal conposi tions
according to claim10 for use in nuf acture of nmedi canents for
treating diseases requiring AMPA nodul ators. 12. Pharmaceutica
conpositions according to claim11l for use as nedi canents as 15
facilitat@héretif AMRYORY RANEdCOgHH-dre @B deflded Hehanseyt i cal conpositions
according to claim11l for use as nedi canents in the treatnent of

schi zophr eni a.

which compounds of formulae (I/a) to (I/d) constitute the totality of the compounds of

5 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
10 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

15 facilitators of memory and cognition.

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

treatment of schizophrenia.



