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literature, conpounds having a benzam de structure have been

descr i bed\earonhauRrokigygl 14 g L¥b)- nechani sm of action and i npr ovi ng
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specific Y, he present invention relates to conpounds of fornula

(1): memorisation processes. For example, it has been shown that learning is associated with an
increase in the binding of AMPA to its receptor in the hippocampus, one of the areas of the
brain essential to processes of memory and cognition. Likewise, nootropic agents such as
aniracetam have very recently been described as modulating the AMPA receptors of

20  neuronal cells in a positive manner (J. Neurochemistry, 1992, 58, 1199-1204).

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.

25 More recently, Patent Application WO 99/42456 describes benzothiadiazine and

benzothiadiazepine compounds as modulators of AMPA receptors and Patent Application



wherein Rl represents a hydrogen atom a cyano group, a linear or
“branched (G -C6)al koxycar bonyl group, a

(C1- Co6) al kyl sul phonyl am no- (G - C6) al kyl group in which the al kyl

nmoi eties are each |linear or branched, an N-hydroxycarboxi m dam de
group or a 10heterocyc|ic group, to théir enantioiners and

di astereoi soners, and also to addition salts thereof with a

phar maceY PO 100863 desstiaes @naewe@rle per@pounids hpwng daciliaior s ey toRap MPA
the termg heterocyclic group” denotes a 5-nenbered nonocyclic
aromati c group containing one to four hetero atons which are the sane
or different and 15 which are sel ected fron1nitrogen oxygen and

sul phur, it optionally heing possible for het ergocycl.ic group to
be subst i1y IPaAKAGRATFBIE SHIROHD %@nwglcmecarea% IPYraliQn, Fealgy are new

di f f er ent,, @pchyyhit& go%&ulscg%kﬁ% SllodERIbiNIERE ATADPANCAGHECL- CB) al k|
and |inear or branched ) pol yhal oal kyl . Anong t he
pharnaceutically acceptable acids there may be nentioned, w thout

i mpl ypL ng,20an i on, hydrochloric acid, robrom c acid,

U piir R Heci iRy BRselkite R s BEslioabiy SLEPILE P

| actic acid, pyruvic acid, nmalonic acid, succinic acid, glutaric - 3
- acid, funaric aci d, tartaric aci d, nalelc acid, citric acid,
ascorbic acid, oxal i ¢ aci d, nethanesulpgé |c(hC|d benzenesulphonlc
acid and canphorlc aci d, Annng t he phar |Hally accept abl e bases
there may be nentioned, w ; any

hydr oxi de, potassi um ] , tri .nlne aNd ter{bputyl am ne.
5RI preferably represents t er ocyf group./ Rl nore preferably
represents a 5-nmenbered nonéCyclic archati erocyclic group
containing at |east one nitrogen atom it optlonally bei ng possi bl e
for said group to be substituted by one or nore substituents which

are the sane or different and which are selected fromlinear or
br anched W(he)”eiICGRal feptesantsl & i hehpgaor amran@e@a(l@ gl@@))pcﬂ ylmmomrk@ranched

10R1 ad t age epresents t.h o

i davol JrCORRESsAhoRY ERE, 81 G T PGB R G Y AAS] ¥oup in which
i sot hi az ﬂieYzllkyltﬂﬁbﬁﬁ@é e, eath liaeHras Wridchedli dohvag@aloklycabekigyahidg @rotlp or a
it ogélonally bei ng possible for each of the groups to be substituted

by ohe obemcEclEugouPt uents which are the sane or different and which
are selected fromlinear or branched (G -C6)al kyl and |inear or
branched (Cl-C6) pol yhal oal kyl. 15 More especially preferred are
conpoundso Whet enantRindre pinds@iaterebRem@rsoupd axadobazdlitydn asics theratowith a
and, nore especially the groups 1, 2, 4-oxadi azolyl and 1, 3-thi azol yl,

it opt|oﬁ%?ﬁvwﬁéFﬁﬁyﬁ%§§WgQ@QQﬁr@%%h of the preferred groups to be
substituted by one or nore substituents which are the sane or
different and which are selected fromlinear or branched (G -C6)al kyl
and | i ned@rbedrg ndentdetthaCihe @6np Shatérab yadickgrbup” denotes a 5-membered monocyclic

aromatic group containing one to four hetero atoms which are the same or different and

Nnmitation, sodium

15  which are selected from nitrogen, oxygen and sulphur, it optionally being possible for said
heterocyclic group to be substituted by one or more substituents which are the same or
different and which are selected from linear or branched (C;-Cg)alkyl and linear or

branched (C;-Cs)polyhaloalkyl.

Among the pharmaceutically acceptable acids there may be mentioned, without implying
20  any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, acetic

acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric



20As substituents of the heterocyclic group, preference is given to a
“methyl group or a trifluoronethyl group. The group Rl is preferably
in meta or para position or the phenoxy ring carrying it.

Advant ageously, the group RL is in ne[%_position. Preferred conpounds
according to the invention are: - 4 -

8[ 345-net hy1-1, 24- oxadi azol - 3- yephenoxy] - 3, 4-di hydro-2H-5, 1, 2- )
benzoxat Afiflz gnaiec o, dgaticg@eid, guderg_agid.t figfic aqidp agcasRigdicigyz BFalicsacid,

yl ) phen - (e - - . At i 1,1-dioxide. 5
Addi ti ongfs%ft;l aggséh\]/ﬁ]%hla g{igsﬁégg%ﬂ#}%&ﬁ%ﬁ%cceﬁp{f%@pg@?d or base of the
preferred compounds of the invention forman integral part of the

i nvention. The invention relates also to a process for the

pr epar at PPI8f e BhKERIEHY ResaRiaDl pasps diear PRRGCMPOIICPAS EhRYG iRBlYHI
formul a gﬁ% %&maaoﬁ%godiﬂ@;@dfbﬁ@é, Rg&%ﬁ&ﬁ iRxfeN B8 AL ARY $44% Bu§Bimine.

fluorine, orine or m ne a represents alinear or branched
(G -Co6)al kyl group, which is reacted with 2-chloroethylamne in a

basi c_mediumto yield the conpound of formula (111): Hal OR
Taenel or B! PO Rercsnt BRI RE TSt of nbef or e,  whi oh i ¢ hen
subjected to the action of a boron-containing conpound to yield the

conpound of forrmula (IV):
R; more preferably represents a 5-membered monocyclic aromatic heterocyclic group

containing at least one nitrogen atom, it optionally being possible for said group to be
substituted by one or more substituents which are the same or different and which are

selected from linear or branched (C;-Cg)alkyl and linear or branched (C;-Cg)polyhaloalkyl.

10 R; advantageously represents the groups pyrrolyl, pyrazolyl, imidazolyl, triazolyl,
tetrazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, thiadiazolyl, dithiazolyl and
oxadiazolyl, it optionally being possible for each of the groups to be substituted by one or
more substituents which are the same or different and which are selected from linear or

branched (C;-Cg)alkyl and linear or branched (C;-Cg)polyhaloalkyl.

15  More especially preferred are compounds wherein R; represents the groups oxadiazolyl
and thiazolyl and, more especially the groups 1,2,4-oxadiazolyl and 1,3-thiazolyl, it
optionally being possible for each of the preferred groups to be substituted by one or more
substituents which are the same or different and which are selected from linear or branched

(C1-Ceg)alkyl and linear or branched (C;-Cg)polyhaloalkyl.

20  As substituents of the heterocyclic group, preference is given to a methyl group or a

 trifluoromethyl group.

The group R; is preferably in meta or para position of the phenoxy ring carrying it.

| Advantageously, the group R; is in meta position.

Preferred compounds according to the invention are:



wherein Hal is as defined hereinbefore, which is then cyclised to
“yield the compound of fornmula (V): Swherein Hal is as defined
her ei nbefore, which is subjected to a reaction protecting the

nitrogen atomto yield the conpound ofzgornula (V1) : wherein
Hal is as defined hereinbefore and R' represents a protecting group

for the am ne 10function such as, for exanple, a
tert-butyl oxycarbonyl group, which is converted into a boronic acid

. . _ " * - -
to yield thg %Q[Igp(gyn%jtﬁylg ,2,12190rxa %a%olg?;Ygil))phenogy]%—dihy%ro—éh—SA,‘1,§- N
benzoxathiazepine 1,1-dioxide;
e 8-[3-(3-methyl-1,2,4-oxadiazol-5-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide.

5  Addition salts with a pharmaceutically acceptable acid or base of the preferred compounds

of the invention form an integral part of the invention.

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

starting from the compound of formula (II):

Hal

/
\ 7
VAN

Cl

1),
OR'

10 wherein Hal represents a halogen atom such as fluorine, chlorine or bromine and R’

represents a linear or branched (C;-Ce)alkyl group,

which is reacted with 2-chloroethylamine in a basic medium to yield the compound of

formula (III):

O O
N\
Hal S\N/\/Cl
H (1),

OR'
15  wherein Hal and R' are as defined hereinbefore,

which is then subjected to the action of a boron-containing compound to yield the

compound of formula (IV):



wherein R' is as defined hercinbefore, which is reacted with an

~al cohol of formula (M11): OH S5wherein Rl is as defined for
formula (1), to yield the conmpound of fornula (IX): wherein 121
and R' are as defined hereinbefore; which is then subjected to a

reacti on deprotecting the am ne functréﬁ to yield the 10conpound of
foiula (1), -7

O @)
N\
Hal S\N /\/Cl
H a,
OH
wherein Hal is as defined hereinbefore,
which is then cyclised to yield the compound of formula (V):
O
Hal Ss— 1
O

5  wherein Hal is as defined hereinbefore,

which is subjected to a reaction protecting the nitrogen atom to yield the compound of
formula (VI):

Hal S—N
T o
@)

wherein Hal is as defined hereinbefore and R" represents a protecting group for the amine

O "
N

10 function such as, for example, a ferz-butyloxycarbonyl group,

which is converted into a boronic acid to yield the compounds of formula (VII):



wherein R' is as defined hereinbefore, which is reacted with a
“boroni c acid conpound of fornula (X1): OH S5wherein Rl is as
defined for fornmula (1), to yield the conmpound of fornmula (IX), which
is then subjected to a reaction deprotecting the am ne function to
yield the conpound of formula (1), anot her alternative in the
preparation of the conpounds of formula (1) consisting of using 10
conventional chenical reacti &Mg, aftqﬂ py paati on of the conpounds
of formula (DC), in order toJ%ubseoueﬁR@x\phange t he substituent of

t he phenoxy ring, which %%?a’ sqofRformul & (1) may then be purified
according to a conventional sepa techmy que, is converted, if
desired, into its addition saltd bl a pharnaceuﬁwg%ily accept abl e
acid or base and is separated, whe riate, into its isomers,

if they exist, 1baccording to a conventional separation technique. -
8 - The conpounds of forrmulae (I11), (VIIl1) and (XI) are commercially
avail able or readily accessible to the person skilled in the art
usi ng cornwherdin 8rad ascledimpd h¢reinbaloré.ons or chemical reactions descri bed
inthe literature. The conpounds of forrmula (V) are new and al so
formpart of the invention as synthesis 5 internedi ates for conpounds

of f or mulyhi¢H % reacted with an alcohol of formula (VIII):

R, OH
(VID,
5  wherein R, is as defined for formula (I),
to yield the compound of formula (IX):
O "
O N
RI
(IX),

O

wherein R; and R" are as defined hereinbefore;

which is then subjected to a reaction deprotecting the amine function to yield the

10 compound of formula (I),

a variant in the preparation of the compounds of formula (I) consisting of hydrolysis of the

compound of formula (VII) to yield the compound of formula (X):



The conpounds of fornmula (I) according to the invention have AMPA
"receptor-activating properties which nmake them of use in the
treatnent or prevention of disorders of nmenory and cognition that are
associated with age, with syndrones of,ﬁpxiety or depression, with
progressi ve neurodegenerative diseases, with Al zheiner's disease,

wi th Parkinson's 10 disease, with Pick's disease, with Huntington's
chorea, with Korsakoff's disease, wgh %thqpphrenia, with the
sequel ae of acute neurodeg rative , Wth frontal |obe and

subcortical denentias, wt ae i schaemia and with the
el a:? al so phar maceut i cal
e,

Q X

sequel ae of epilepsy. The inven
conpositions conprising, as act! ngr edi ¢nt, at“teast one conpound
of formula (1) with one or nore appropy inert, non-toxic 15

exci pients. Anong the pharmaceutical conpositions according to the
invention there may be nentioned nore especially those that are
suitable for oral, parenteral (intravenous or subcutaneous) or nasal
adni ni st meeran R i dafined heigidgiss,, subl i ngual tabl ets, capsul es,

| ozenges, suppositories, creans, ointnments, dermal gels, injectable
preparations and drinkabl e suspensions. 20 The useful dosage can be
vari ed acan¢idisigadical Wil a batdmicacadcosgyardidf Yoroduld tI)di sor der, the

adm ni stration route and al so the age and wei ght of the patient and
ranges fromO0.01 to 1000 ng per day in one or nore adm ni strations.
The Exanples that follow illustrate thg invention hut do not limt it
in any way. - 9 - The structures of the conpounds described in the
Exanpl es were deternined acdbrding t oBthe usual spectrophotonetric
techni ques (infrared, NVR na§ peCt ron®@iry). The Preparations
descri bed hereinbelow yield s g conpounds @X®&d in synthesis of
conpounds of the invention. 5Preggaration 1:
3-(5-nethyl -1, 2, 4- oxadi azol - 3- yOphenol Step

A: N | 3-di hydr oxybenzenecar boxi m dam de To a suspension of 15.84 ¢
(0.228 nol) of hydroxylam ne hydrochloride in 75 ml of HWVSO there are
added> 32 wHerqip Rz 2Bassifiped fortferraglagd ani ne. The solution is stirred
vigorously for 30 mnutes and is then diluted with a snall anmount of
THF. After stirring 10 for 10 minutes, the triethylam ne

hydr ochl as @&l ths chinpberidef fofthulanXt he residue is rinsed with THF.
After the filtrate has been concentrated (evaporating off the THE),
10 g (83 9 nmol) of 3-hydroxybenzonitrile are added to the solution
obt ai ned : [ i iEr L ept r ~
nours. ATTRTE df Rt Rt A b g, FHARE ing P GRARY U8 0Rh, K viptd he
ti mes w thmebimd ofdoehalhél)and t he organi ¢ phase is washed with brine.
The expected 15product is obtained after drying over MgpSO4 and
evaporation. Step B:3-1N (acetyl oxy)carbam m doyUphenyl acetate

another alternative in the preparation of the compounds of formula (I) consisting of using

10 conventional chemical reactions, after preparation of the compounds of formula (IX), in

order to subsequently change the substituent of the phenoxy ring,

which compound of formula (I) may then be purified according to a conventional
separation technique, is converted, if desired, into its addition salts with a pharmaceutically
acceptable acid or base and is separated, where appropriate, into its isomers, if they exist,

15 according to a conventional separation technique.



To a suspension of 10.2 g (67 nmmol) of the product obtained in Step A
"above in 150 mM of CH2Cl12 there are added 28 m (0.201 nol) of
triethylamne. 13.9 nm (0.147 nol) of acetic anhydride are added
dropwi se and the solution is stirred ovgrni ght at ambi ent
tenperature. 20 After washing 3 tines Wth water and then with brine,
the organi c phase is dried over Iz/gSat and evaporated. The solid

I

obt ai ned The coapamndspof formudgsr dpy (VEDhard ghld arhepminereiaglbedvaile@ledey wgdily

to yield title.co (o Jge : i nt.: -
m cr oanala%/%sglﬁ)iet koeélrgee{&ﬁ fc)sgﬁ %@@ E)rgqge %gtl %m% gg%neuropgrrlgﬁ %@C@E%Egéns or
5. 13 11. CthemBhEtea&lichs (dosordetyl tht lidsrdruexadi azol - 3-yl ) phenyl acetate To

a solution of 9.40 g (39 8 mmpl) of the product obtained in Step B
above in 300 m of

The compounds of formula (V) are new and also form part of the invention as synthesis

5  intermediates for compounds of formula (I).

The compounds of formula (I) according to the invention have AMPA receptor-activating
properties which make them of use in the treatment or prevention of disorders of memory
and cognition that are associated with age, with syndromes of anxiety or depression, with
progressive neurodegenerative diseases, with Alzheimer's disease, with Parkinson's
10  disease, with Pick's disease, with Huntington's chorea, with Korsakoff's disease, with
schizophrenia, with the sequelae of acute neurodegenerative diseases, with frontal lobe and

subcortical dementias, with the sequelae of ischaemia and with the sequelae of epilepsy.

The invention relates also to pharmaceutical compositions comprising, as active ingredient,
at least one compound of formula (I) with one or more appropriate, inert, non-toxic
15  excipients. Among the pharmaceutical compositions according to the invention there may
be mentioned more especially those that are suitable for oral, parenteral (intravenous or
subcutaneous) or nasal administration, tablets or dragées, sublingual tablets, capsules,
lozenges, suppositories, creams, ointments, dermal gels, injectable preparations and

drinkable suspensions.

20  The useful dosage can be varied according to the nature and severity of the disorder, the
administration route and also the age and weight of the patient and ranges from 0.01 to
1000 mg per day in one or more administrations.

The Examples that follow illustrate the invention but do not limit it in any way.

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

25  known operating procedures.



5 toluene there are added 150 ng of para-tol uenesul phonic acid and
“the reaction mxture is heated at reflux, using a Dean-Stark system
for 12 hours. The title product is obtained after evaporating off the
tol uene using a rotary evaporator. N@Iténg poi nt: 94C Step

D: 3- (5-nmet hyl- 1, 2, 4- oxadi azol - 3- Aphenol” 10 A solution of 8.55 g
(39.18 nanol) of the product obtained in Step C above in 120 m of IN
HCl sol utm@rstnugturﬁéa:tfége gempafds descabed 0 thieixaplosiere deteraimed gpqording to

Fi 11 or ea 8 PpbFEpR AR AL beent b Bl IR RSP o a

m croanal ysis: theoretical %61.36 4.58 15.90 experinmental % 61. 44
4.55 15.82 15 Preparation 2: 3-(1, 3-oxazol -2-yQOphenol Stev
A: 2- ( 3- met hoxyphenyl) -1, 3- oxazol e A suspension containing 1.16 in! of

1- br ono- 3] n ' : < : -
(171 butyl BEanSa 18- Ayt BPePE sk sl Ruprgdhoisp dp symhess of
20t et r akicoptppujpdsarfithpmosphinne] pal l adiumin 50 rat of toluene is
stirred overnight at refl ux

5  Preparation 1: 3-(5-methyl-1,2,4-o0xadiazol-3-yl)phenol
Step A: N',3-dihydroxybenzenecarboximidamide

To a suspension of 15.84 g (0.228 mol) of hydroxylamine hydrochloride in 75 ml of
DMSO there are added 32 ml (0.228 mol) of triethylamine. The solution is stirred
vigorously for 30 minutes and is then diluted with a small amount of THF. After stirring
10 for 10 minutes, the triethylamine hydrochloride is filtered off and the residue is rinsed with
THF. After the filtrate has been concentrated (evaporating off the THF), 10 g (83.9 mmol)
of 3-hydroxybenzonitrile are added to the solution obtained. The solution is stirred at
ambient temperature for 16 hours. After diluting with cold water, the mixture is extracted
3 times with ethyl acetate and the organic phase is washed with brine. The expected

15  product is obtained after drying over MgSQO, and evaporation.
Step B: 3-[N'-(acetyloxy)carbamimidoyl]phenyl acetate

To a suspension of 10.2 g (67 mmol) of the product obtained in Step A above in 150 ml of
CH,Cl, there are added 28 ml (0.201 mol) of triethylamine. 13.9 ml (0.147 mol) of acetic
anhydride are added dropwise and the solution is stirred overnight at ambient temperature.
20  After washing 3 times with water and then with brine, the organic phase is dried over
MgSO, and evaporated. The solid obtained is taken up in isopropy! ether and then filtered

and dried to yield the title compound.



under argon. The toluene is evaporated off using a rotary evaporator,
and the residue is then suspended in ethyl acetate. After filtering
the suspension, the filtrate is evaporated to dryness and the crude
product is purified by chronmatography géer silica gel, eluting with
Cl-12Cl12 and then with CH3Cl12/acetone 98/ 2 to yield the title
product in the formof an oil. Skp_B:3-(1, 3-oxazol - 2- Aphenol 5The
product dfemgnaednicroaBebsisA above (250 nmgy, 1.13 mml) is suspended in
10 mM of aqueous 48 % HBr solMtion,;and tjhe reaction m xture is
stirred overnight at 115C. After cooling to anbient tenperature, the
m xture i s pourmeoreritdd 40 M5508 10.22 NaHO88 sol ution. The pHis
adjusted to 7 and the aqueous phase is extracted with ethyl acetate.
The organic phé@@”ﬂ@”ﬁﬁg%ed5ééﬁtur%&%d R&Y) and dried (MySO4) to
yield, after filtration and 1lOevaporation, the title product in the
formof a white solid. Preparation 3:

[ 4- (5- et hy| StepC4- oXgdiearbyl- 32, Ophéinyd} by orny @eiatk

St s4: N - hydr oxy- 4-i odobenzenecar boxi m dam de 17.3 g (249 innol) of
hydr oxyl arni ne hydrochl oride and then 35 m (251 nmol) of

triethyl ain] ggudsiLofslde h(B@.s%Hi) @ i VBt AV I LS BWUBoL€ in 300 ml of

in
precipitate fornms, and e 15 reaction mxture is diluted with a '
smal | S amteln¢neotheFHFe addladet SGmgrafipagp-fobrengsuighomjc adid apd g fehttmmemixgure is

filtered,off. The filtrate Js | | ected and {hen transferre 0 .
1 ask o SHFLAT (Bre "SPE SRBRSBrsa gTrudr gty b GU€ prctlcl | Shrained
4- 1 odobenzendvapblaBing diTehd RAGnk ABinB bl Levaposikdr! red overni ght at

anbi ent tenperature and is then cooled in an ice bath and 200 ndL of
wat er ar deldeeprinr¥é°recipitate is filtered off to yield the
expected product. 20 Elenental mcroanal ysis: theoretical % 32.08
2.69 ff169 48. 43 experinental % 32. 05

Step D: 3-(5-methyl-1,2,4-oxadiazol-3-yl)phenol

10 A solution of 8.55 g (39.18 mmol) of the product obtained in Step C above in 120 ml of IN
HCI solution is heated at reflux for 90 minutes and is then left at ambient temperature

overnight, with stirring. The precipitate is filtered off to yield the title product.

C H N
theoretical % 61.36 4.58 15.90
experimental % 61.44 455 15.82
15
Preparation 2: 3-(1,3-oxazol-2-yl)phenol

Step A: 2-(3-methoxyphenyl)-1,3-oxazole

A suspension containing 1.16 ml of 1-bromo-3-methoxybenzene (9.2 mmol), 2.12 ml of 2-
(tributylstannanyl)-1,3-oxazole (5.9 mmol) and 276 mg (0.2 mmol) of
20  tetrakis[triphenylphosphine] palladium in 50 ml of toluene is stirred overnight at reflux

under argon. The toluene is evaporated off using a rotary evaporator, and the residue is



2.77 10.55 47.46 - 12 - Step

" B: N - (acetyl oxy) -4-i odobenzenecar boxi m dam de To a suspension of the
product obtained in Step A above (8.43 g, 32.17 mmol) in 200 nil of

CH2C12 there are added 6.72 m (48.2 rrggl) of triethylam ne. 3.34 ni
(35.4 mmol) of acetic anhydride are added dropwi se and the sol ution

is stirred overnight at anbient 5 tenperature. After washing 3 tines
with wat diengaspandethingthyl asetafie After dilistina Hiccsusprasion; tiediliralg ipgraporaistse

o0 PRPLSSyUE 8 ) B PGB PR R

St e: 3- (40 dbpmenieh) whh CBLOY acdtode 98 0 2ad yrkbihe tﬁl@ piu"cmuat maheifarorofah oil.
the product obtained in Step B above (9.7 g, 31.9 nmmol) in 300 m of
toluene there are added 150 ng of para-tol uenesul phonic acid and the

reaction m xi I'F% gﬁgge&a%ljﬁréﬂ%o using a Dean-Stark

install ation; The xture is evaporated to dryness and
dried using a vacuum purrp Melting point: 91C

1551 11): 5- 4 5-tet thyl-1,3, 2-di b -yl
ohonya- The rotisk SRl B Ti50oA RPN (G BE. S0 TBPBDE Iomrarhat 10 o
Step C alﬁ@)’e%ug 5@0%) B« s]eh?tfbnn'ﬁﬁ’d thel @ac'i1dﬁ‘ mﬁ(ftur%st‘h?&f @Vﬁ@-ﬁl%htag(dﬁ@ ©18fter

mg (5. of potassium acetate and 577 ng (2 nmol
bi s( pi nacmlalgo)Cb@mmt ta’mera@a@tihonmmtmeursepmgecﬂegtasé@dﬂf@r 136 NaHCO;

m nutes $5 u{] Sh. rJIlhe P 1esr£1djaurgged to 7 and the aqueous phase is extracted with ethyl acetate. The
organic phase is washed (saturated NaCl) and dried (MgSQy) to yield, after filtration and

10 evaporation, the title product in the form of a white solid.
Preparation 3: [4-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]boronic acid
Step A: N'-hydroxy-4-iodobenzenecarboximidamide

17.3 g (249 mmol) of hydroxylamine hydrochloride and then 35 ml (251 mmol) of
triethylamine are added to 80 ml of DMSO. A voluminous white precipitate forms, and the
15  reaction mixture is diluted with a small amount of THF. After stirring for 1 hour, the
precipitate is filtered off. The filtrate is collected and then transferred to a flask to which
there are added 9.55 g (41.7 mmol) of 4-iodobenzonitrile. The reaction mixture is stirred
overnight at ambient temperature and is then cooled in an ice bath and 200 mL of water are
added. The precipitate is filtered off to yield the expected product.
C H N 1
theoretical % 32.08 269 1069 4843
experimental % 32.05 2.77 10.55 47.46



20 then 20 ng (0.09 mml) of Pd(OAc)2 are added. The reaction m xture
"is heated at 85C for 3 hours. After cooling to anbient tenperature
and then adding water, the reaction mxture is extracted wth ethyl
acetate. The organic phases are conbi D? , Washed (saturated NaCl) and
dried (MgS™4). The crude product is purified by chromatography over
silica gel eluting wwth a m xture of heptane/ethyl acetate 7/ 3 to
yield the exp&led pModecetyiond 4wé¢trlreﬁ§en|§6¢rﬁ9xm@8@de- 13 -
Stsp__E:[4-(5-net hy1 1, 2, 4- oxadi azol - 3-yl ) phenyl ] boronic acid A
suspensi on of the product obtained in Step D above (6.5 g, 22 7 muol)
in 230 mToaf smp@isme)fit]se piotnet@dtaimd 1ﬂz$td1m|rabo‘rm(8t4$@ peaSenmel)af 20@ 4 of
g (86.0 mml) of sod periodat e an eou

anmoni umdé hf@r%éf%?‘il%‘i‘ éﬁénla@étzdﬁ@o Ps0 Vé%@f%’é’ﬂ g%g E@sﬁl‘kﬂﬁméﬂ) of
rotary CYBRR! AhiRriabchro Aaied AMiSY MBURE rsofdiBn! RAGHIAOHNLHY & hifibicnt
extracted wth ethyl acetate he organi ¢ phases are conbi néd, washed
(NaC1y amtdnphratada (AVpBgshing 3 iieled with weter eud piemmavitio byring hbe exgrnat plbse is
product . par

P05 e o e eSO i eyaporsteds R ichoitaing isiskep 8p dp sopropyl ether and
AN - acequénfgtér&g@ggaaqﬁygﬂ %ﬂoggct_lo To a suspension of 3-iodobenzoic
acid (2.0 g, 8 06 in 60 mM of THF there are added, in

successi dMelimy RER: (1_13.9% nil, 10.48 mmol) and TBTU (2.59 g, 8.06

mmol ). The reaction mxture is stirred overni ght at anbient
tenperature. 1.19 g (16.12 mmol ) of acetyl hydrazi de are added and
the reactiong ra>«rure3t(sr iDEIRRYIPE-H&hyIUX2 Y Uadidzdlour s. Af ter
evaporation to dryness, the residue is taken up in water with a small
armunt of CH2Cl12; a 15thick precipitate forns, which is filtered off

t h
0. V4B S350 SRS LEPRRHE! Ll 159081 Bnehl 269 580 mpl p i o
St ep A abduene(Be®@ age a@d&ﬂliﬁmg)of Igﬁrdqwateadsmmhﬂﬂ@uﬂ and ﬁaern@acrtmm nmx’f&e is

m of POC13. Aft r evaporation of P the resid is taken up in
tol uene%ﬁ%{e‘i Prfe‘“e B skt éefi“é Stefairsia ﬁ‘é‘&P £ %ﬁ”r%’é%ﬁ%ﬁd%wm iftfyaporated to

resi due t din ethyl acetate and the
A R e

organic p ccession, 10 % NaHCO3 sol ution,

wat er and/d/tienpdini:¥é’CThe organi ¢ phase is dried over MgSO4 to vyi el d,
after evaporation, the expected product in the formof a creany white
solid. Melting point: 115C

15 Step D:  S5-methyl-3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl )phenyl]-

1,2,4-oxadiazole

To a solution of the product obtained in Step C above (500 mg, 1.74 mmol) in 5 ml of
DMF there are added 510 mg (5.2 mmol) of potassium acetate and 577 mg (2.28 mmol) of
bis(pinacolato)borane. The reaction mixture is degassed for 30 minutes using nitrogen and

20  then 20 mg (0.09 mmol) of Pd(OAc), are added. The reaction mixture is heated at 85°C for
3 hours. After cooling to ambient temperature and then adding water, the reaction mixture
is extracted with ethyl acetate. The organic phases are combined, washed (saturated NaCl)
and dried (MgSOu). The crude product is purified by chromatography over silica gel
eluting with a mixture of heptane/ethyl acetate 7 / 3 to yield the expected product.

25  Melting point: 128°C



- 14 - Step

“ 1 2-methyl -5-13-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-yl ) pheny11-
1, 3, 4- oxadi azol e The title product is obtained in accordance with

t he procedure described in Step D of Pjpparation 3 taking as starting
mat eri al the conmpound described in SteL B above instead 5of

3-(4- |odopheny1) 5 met hyl -1, 2, 4- oxadi azole. Melting point: 153C Stev
D: [ 3- ( 5- et hylep & %k%/wétzbll 2ok-gyligrehg vl pkanoHiberoadd @idhe titl e

product is obtalned in accordance with the procedure described in
Step E of Preparation 3, taking as starting nmaterial the conpound

descri begA s é’is@qﬁn 6 eleopredidisdbedaaedlBoStep D above (6.5 g, 22.7 mmol) in 230 ml of
5- net hyl - [4 (4,4,5, 5-tetramet hy1-1, 3, 2-di oxabor ol an- 2- 34%phen
2, 4- oxadPeEseicels Kol fog Rdi hrurs FEAS ERAWEROITIEA £ (36.0 mimol) of sodium mcta-

813- (5- {TE Md]ate]an% ’ﬂ)’@fgﬁ%@i@ des Ig\t/lélg}lﬁ&ﬁﬂﬂxa\%taé’ S%I\ﬂfoHYﬁﬁé)ac%H}n%’i;exchporated

benzoxat hi azepi ne 1
A: 5- bF onoffZisimgtadokyh engpenastidiph afigt addinlgowatele thiegtactol mixasaipixncied with

(0. 275 oY) afeto o BRPO ST SHPHRFb RUeT NAE Biproriegh (HleaQelte

at 0C angiclfgfer Qapalabs, tibe{RUlcA pRlaRIbI ent temperature; it is
poured sfowy onto ice and is then stirred for a few nore m nutes.

The white precipitate formed is filtered off and then washed with

SR oS BrgataeRls, B Bhine (i A4 nRSBaH kit B Efieiacid, -

suspension of 13.4 g (0.115 moll of 2- chloroethylanine hydr ochl ori de
in 150 m of CH2Cl2 there are added 34 m (0.241 nop of triethylam ne
and then, dréispidse, Bbagptyl-3-iodobenzohydrazide

10 To a suspension of 3-iodobenzoic acid (2.0 g, 8.06 mmol) in 60 ml of THF there are added,
in succession, DIPEA (1.83 ml, 10.48 mmol) and TBTU (2.59 g, 8.06 mmol). The reaction
mixture is stirred overnight at ambient temperature. 1.19 g (16.12 mmol) of acetyl
hydrazide are added and the reaction mixture is heated at reflux for 30 hours. After
evaporation to dryness, the residue is taken up in water with a small amount of CH,Cl,; a

15 thick precipitate forms, which is filtered off to yield the expected product.

Step B:  2-(3-iodophenyl)-5-methyl-1,3,4-oxadiazole

The product obtained in Step A above (2.9 g, 9.54 mmol) is heated at 120°C for 3 hours in
35 ml of POCls. After evaporation of POCIs, the residue is taken up in toluene and the
20  mixture is evaporated to dryness again. The residue from evaporation is dissolved in ethyl
acetate and the organic phase is washed with, in succession, 10 % NaHCOs; solution, water
and then brine. The organic phase is dried over MgSO; to yield, after evaporation, the

expected produet in the form of a creamy white solid.



(0.105 nol) of the product obtained in Step A above dissolved in 200
m of CH2Cl2. The - 15 - solution is stirred for 2 hours at anbient
tenperature and is then washed with IN HCL solution, water and brine.
The organi ¢ phase is dried over MgSO™4 znd evaporated. The solid is
re-suspended in ethyl ether and filter 4 off to yield the title
product. Melting point: 150C 5Step )

C: 5- br onp- N- 8B or derdikd=-2Lh (it dxyBearehss (P grésaboadarrd-yd)phenyl]-
suspensi on of 29.9 g,( | ),of the product obtained in Step B
above in 450 m of Clliz%t}ﬁx%aezfﬂee are added dropw se, at anbient
tenperature, 200 nL (200 mmol ) of 1M BBr3 solution in CH2CL7. After
stirring for 30 mnutes, the solution is ?oured onto an ice/water

mi xt ure, DRIttt PrOgret i§urhigned ins agqordanee ayiths gisaproesdirie datrribgd dactsmey of
once wt - 12C1 e [fod Se | i i
over VoSO TRCE kP g R AR P IR R Do SRRt 1T Sl D el BRE
unti | 5cr yéBakliogahenyl)-bakabylpl,2Adeoxadaeolti t | e product is collected by
filtration. Meltin 39' nt: 109C SSD:tert-buty/

[ (5-br on&%@&@‘ﬂ@&%ﬁ e(lﬁyl ) sul phor zyl ] (2-chl oroet hyl) - 15carbamate To
a solution containing 25.55 g (81.2 nmmol) of the product obtained in
Step C above, 17.72 g (81.2 mmol) of di-tert-butyl dicarbonate and
496 ny (4.06Smpdd) of 3-db-methyHl S -nopliadodiZné)phenydBorenic ofidCH2C12 t here
are added dropwise 11.32 g (81.2 mol) of triethylam ne dissolved in
200 mM of CR2Cl12. The m xture is stirred 20overni ght at anbient

t enper at ghe. titkhBrodh&aR1 SbtAREs & iascor@alde dyits el priceshrdlafeddribedriheStep E of
(MgS™) and evaporated using a rotary evaporator to yield the title

product . PSipepmtieng. brksngasstatigy hmaieréal 2 gqm%@m@mg@ib&ﬂ Al §xapf geove instead
1, 1- dj oxi de 37 : i -
near 80 af! parig-thH(REo s BBl 3 B R Bt PR 2 RRR R

(240 mol)elphg pAiEBs5urC 1. 2 L of ethanol 25for about 18 hours. After

cooling, the salts are filtered off and rinsed with acetone. After
evaporation, the filtrate is taken up in water. The m xture is

aci di fi eqr W Mbriil1! T8-[8954héR1-1,2,4-0xadiazol-3-y) phenoxy]-3,d-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide
Step A: 5-bromo-2-methoxybenzenesulphonyl chloride

15  To chlorosulphonic acid (140 mL, 2 mol), cooled to 0-5°C, there added dropwise 35 ml
(0.279 mol) of 4-bromoanisole. The solution is stirred for 30 minutes at 0°C and then for
about 16 hours at ambient temperature; it is poured slowly onto ice and is then stirred for a
few more minutes. The white precipitate formed is filtered off and then washed with
copious amounts of water.

20  Melting point: 107°C

Step B: 5-bromo-N-(2-chloroethyl)-2-methoxybenzenesulphonamide

To a suspension of 13.4 g (0.115 mol) of 2-chloroethylamine hydrochloride in 150 ml of
CH,Cl, there are added 34 ml (0.241 mol) of triethylamine and then, dropwise, 30 g
(0.105 mol) of the product obtained in Step A above dissolved in 200 ml of CH,Cl,. The



- 16 - and then extracted 3 times with CH2CE. The organi c phase is
“washed twice with brine, dried over MgSO4 and evaporated. The residue
obtained (- 22 g) is then triturated in heptane, and then the m xture
is allowed to separate in order to rerrg e the heptane supernatant.

The residue is again triturated in a h %t‘ane/isopropyl ether m xture
to obtain a 5 solid. After filtration, the product is rapidly dried
and t hen sglutomds strred feyr 2 hours Phambaint dersperaiupeand & ties swashed] with 1IN HCI
hept ane, _sti.rred for hour an iltere i ehd

or odact . Telib gt BAHb R Pl abe I FiGH ot MeSLT ahlevEIRGEL Fhe
8- br ono- 3oKd Birb¥dspenddd ib.clhyd ehenzakilidit @aE PO RRiPthe lidle prdatuxy | at e

1, 1-dioxide To a solution of 19.65 g (70.6 mmol) of the product

obt ai ned Mekingt kqint Iadve and 259 ng (2 mml) of DVAP in 200 m of
CH2C12 there are added dropwi se 23.1 g (106 mmol) of di-tert-butyl

di carbonate dissolved in 125 m of CH2Cl2. The reaction mxture is
stirrgd at ashkipaht ténpematNH 2 chlothdagén?-hadiogybedzdwasulphorfddary of
DVAP are added. The solution is 15 stirred for 45 mnutes. After
washing twice with water and with brine, the organic phase is dried
over MyS@} And &XARAIB. s (FiNGnfdSdfAHE pfdaalh IARQI ALSBH B sbobE i 45Pkeer
in heptane. The solid obtained iIs di ssgl ved in heptane and stirred
for 48 h&lhE€], thesulre advlgdidnowipes, @t upbieat temphiatire.i 200l ( 2(00aaimod) ofiléMl $Br3

the title produc | ti.ngpoint:. 119C.20St . .

G 12+ (1 st DR 8% uat o A S dpb 3T it T pejuion ipogreg onto an icefwater
benzoxat ir@eDivhift YoRanei o a6l At sépabRloat Andnex@factife oRfecONHE ICH,CL,, the
obtained in Step F above (21.6 g, 57 nol ) and 40 of

trii$@pr opgAnichaae & washed with brigle, duil oves M4 and ®B8ppmaied. Thelery ppidue is
t here are.added. dropwi se m.. (14 | f.1.6M nBul]i | ut 1.gn.
Feact i on CHEGE af PERULS SpdcRlhbddoMile) Siee: aBY AR oSl bRl
return te@il@nionent tenperature. After stirring for 1 hour, the
solution is cooled in an ice bath and hydrol ysed by adding 320 m of
0. 5M HO diliing raint: APP& extracting 3 tinmes with CH2CL2, the organic
phase is washed with brine, dried over - 17 - MySO4 and evapor at ed.
The residue is taken up in heptane and, after evaporation, is
triturated i Srepdpt anerahdyf i b-besred 2thydyoxgblbnyhelphdryd (Drlduethyl)-

15 carbamate

To a solution containing 25.55 g (81.2 mmol) of the product obtained in Step C above,
1772 g (81.2 mmol) of di-tert-butyl dicarbonate and 496 mg (4.06 mmol) of
dimethylaminopyridine in 500 mL of CH,Cl, there are added dropwise 11.32¢g
(81.2 mmol) of triethylamine dissolved in 200 ml of CH,Cl,. The mixture is stirred
20  overnight at ambient temperature. The organic phase is washed (saturated NaCl), dried

(MgSQ,) and evaporated using a rotary evaporator to yield the title product.
Step E: 8-bromo-3,4-dihydro-2H-5, 1,2-benzoxathiazepine 1,1-dioxide

37 g (81 mmol) of the product obtained in Step D above are heated at reflux in the
presence of 2.69 g (16 mmol) of KI and 33.6 g (240 mmol) of K,CO;3 in 1.2 L of ethanol
25  for about 18 hours. After cooling, the salts are filtered off and rinsed with acetone. After

evaporation, the filtrate is taken up in water. The mixture is acidified with 1N HCI solution



Melting point: 197C Step H.tert-butyl

“8-[3-(5-inethyl -1, 2, 4- oxadi azol - 3-yl ) phenoxy] -3, 4-di hydro-2H

55, 1, 2- benzoxat hi azepi ne- 2- car boxyl ate 1, 1-di oxi de A suspensi on
containing 2.5 g (7.28 mmol ) of the prgguct obtained in Step G above,
1.17 g (6.62 Mol ) of the conpound of eparation 1, 1.61 m (19.9
mmol) of pyridine, 1.8 g (9.9 mmol) of copper acetate and 8 g of 4 A
si eve i n and5hey eﬁfactgézmznquw@t iGHE - dihe aypindg phaserip sraghest Bvice wighy brine,

T g M

added t o Hebent, hid died bef mmuxevap@toateldom tepachkey ﬂe&sdethb&eﬁfdwdethe heptane
product is purified by chronatography over silica gel eluting with a
i xt ure cEPERglant The sisisive 19 729in Fipetdd ig| ahopiracbsopechyb gthey @&G&t@ tp bt

form af (as ﬂErAﬁgﬁuﬁIiragEﬁpthe roduct j is réq-)l;(/i}% pltted and ﬁhen ground in a mortar. The solid

1:8-1-3- diazol enoxy

-3, 4-di hyﬂ)lta)nai-is@;s’kolzzed Iibhgnaie, xiatréd fuz @poutel Houl-adi ditiectel 14, ysaitl utd @rpected
1.92 g (4.05 nmmol) of the product obtained in Step H above is heated
at 80C fdF°%chours in 15 ml of 4N HCL solution in dioxane. The

m xture il@el%%ng{n?‘t&@O&'O dryness and dried in vacuo. The crude

product i's puU i"ed by chromatography over silica gel eluting with a
m xture of CH2Cl2/ AcOEt. The solid is taken up in isopropyl ether and

filtered to igld the ti roduct,. | 4. i nt 77C 18 -
EXAMPLE 2: BM' 3- t"rt?'é{ ‘E‘% %% éﬁlé%l\;]%‘iﬁ‘g%d? E%ﬁ%‘“ {4zgpine-3-
benzqyat hi azepi ne 1, luthasiaee], m,ﬁt tert-butyl

843- (1, 3-thi azol - 2-yl ) phenoxyl - 3, 4-di hydro-2H5, 1, 2-

benzoxat hi azep| ne 2- car boxyl ate 1 1-di oxi de 5The tide pr oduct is

obt ai ned ccor toc SCI | St.e
usi ng (3 Olu 10 O% F% gﬁgrt%g g)ﬁggbe ro?‘l%gr?'bg ned 18 #?e Eé\zecrl

in Bioorg2 nMidl) o@mﬂAPZQQﬁ),O rﬂ;ﬂéfﬁ):Hjl@&Ecré&)e hdtﬁﬁeﬁi@b\m*fse tzha gCQfmonlﬂndl) of
of Preparation 1. Step B:813- fl 3-thiazol - 2-yl ) phenoxy

-3, 4- di hylirer-Ppvh dica@%éﬁz(h%ﬁ Verdn dgp md of, qHzﬁlzaﬁleéeacﬂon mixture is stirred at

ambient temperature and then, after 3 hours, 100 mg of DMAP are added. The solution is
15  stirred for 45 minutes. After washing twice with water and with brine, the organic phase is
dried over MgSO;, and evaporated. The residue from evaporation is triturated in heptane.
The solid obtained is dissolved in heptane and stirred for 48 hours, resulting in a precipitate

which is filtered to yield the title product.

20 Step G: [2-(tert-butoxycarbonyl)-1, 1-dioxido-3,4-dihydro-2H-5,1,2-

benzoxathiazepin-8-yl]boronic acid

To a solution of the product obtained in Step F above (21.6 g, 57.3 mmol) and 40 ml of
triisopropyl borate in 210 ml of THF, cooled to -65°C and under N, there are added
dropwise 90 ml (143 mmol) of 1.6M rBuLi solution. The reaction mixture is stirred for
25 1 hour at -65°C and allowed to return to ambient temperature. After stirring for 1 hour, the
solution is cooled in an ice bath and hydrolysed by adding 320 ml of 0.5M HCI solution.

After extracting 3 times with CH,Cl,, the organic phase is washed with brine, dried over



10The title product is obtained according to the protocol described

in Step |

of Exanple | using the conpound obtained in Step A above

I nstead of tert-butyl 8-13-(5-nethyl-1, 2, 4-

oxadi azol -
xylate 1,

3-yephenoxy1- 3, 4- di hydr o- 2H- 1, 2- benzoxat hi azepi ne- 2- car bo
1- dioxide. Melting point: 48¢715 El enental nicroanal oi s:

theoretical % 54.53 3.77 7.48 17.13 ex erimental %54.68 3.85 7.34

17.18

E agd evaporated. The residue is taken up in heptane and, after evaporation, is

penzoxat i ASRGY HLPAE a0 i B RG> - =

M&ihﬂgpbmfr pbienoxyl - 3, 4- di hydr o- 211 51, 2-

20benzoxat hi azepi ne- 2- car boxyl ate 1, 1-di oxi de

10

15

20

Step H:  tert-butyl 8-[3-(5-methyl-1,2,4-oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-
5,1,2-benzoxathiazepine-2-carboxylate 1,1-dioxide

A suspension containing 2.5 g (7.28 mmol) of the product obtained in Step G above, 1.17 g
(6.62 mmol) of the compound of Preparation 1, 1.61 ml (19.9 mmol) of pyridine, 1.8 g
(9.9 mmol) of copper acetate and 8 g of 4 A sieve in 125 ml of CH,Cl, is stirred at ambient
temperature in air for 20 hours. The sieve is filtered off and the filtrate is rinsed with
125 ml of a mixture of CH,Cl/MeOH. Then 6 g of SiO, are added to the filtrate before
evaporation to dryness. The crude product is purified by chromatography over silica gel
eluting with a mixture of CH,Cl,/acetone 97 / 3 to yield the expected product in the form

of a meringue.

Step I: 8-[3-(5-methyl-1,2,4-oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5, 1,2-

benzoxathiazepine 1,1-dioxide

A solution of 1.92 g (4.05 mmol) of the product obtained in Step H above is heated at 80°C
for 2 hours in 15 ml of 4N HCI solution in dioxane. The mixture is evaporated to dryness
and dried in vacuo. The crude product is purified by chromatography over silica gel eluting
with a mixture of CH,Cl,/AcOEt. The solid is taken up in isopropyl ether and filtered to
yield the title product.



The title product is obtained according to the protocol described in
"Step H of Exanple 1 using (3-thiazol-5-yl)phenol (the preparation of
which is described in Bioorg. Med. Chem 2003, 11(7), 1235-48)

i nstead of the compound of Preparation %. - 19 - Step

B: 8-0- (1, 3-thi azol -5-yl ) phenoxy1- 3, 4-di hydr o- 2H 5, 1, 2- benzoxat hi azepi
ne 1,1-dioxide The title product I s obtained accordin to the

prot ocol EXAMEBEIZ: i $-18t@3-thigyol2xd phenonyled4-dihndy fdedind obt ai ned

in Step A above inst g; (5-net hyI 1,2, 4-

5oxadi azol - 3- yephenox%ﬁ‘gzgﬁgiﬁ)ﬁg%gélgéﬁﬁ 2- benzoxat hi azepi ne-2-carb
oxylate 1,1- dioxide. Melting point: 60C (neringue) El ement al

m croanaksi s: theoretical %54.53 3.77 13 experinental %

54 .69 3.76 StepA: tert-butyl 8-[3-(1,3-thiazol- Z—yl)phenoxy] 3,4-dihydro-2H-5,1,2-

benzoxathiazepine-2-carboxylate 1,1-dioxide

5  The title product is obtained according to the protocol described in Step H of Example 1
using (3-thiazol-2-yl)phenol (the preparation of which is described in Bioorg. Med. Chem.
2003, 11(7), 1235-48) instead of the compound of Preparation 1.

Step B: 8-[3-(1,3-thiazol-2-yl)phenoxy]-3,4-dihydro-2H-5, 1,2-benzoxathiazepine
1,1-dioxide

10 The title product is obtained according to the protocol described in Step I of Example 1
using the compound obtained in Step A above instead of tert-butyl 8-[3-(5-methyl-1,2,4-
oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

dioxide.

15  Elemental mzcroanabiszs
C H N S
theoretical % 54.53  3.77 748  17.13
experimental % 54.68  3.85 7.34 17.18

EXAMPLE 3: 8-[3-(1,3-thiazol-5-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide

Step A: tert-butyl 8-[3-(1,3-thiazol-5-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

20 benzoxathiazepine-2-carboxylate 1,1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1
using (3-thiazol-5-yl)phenol (the preparation of which is described in Bioorg. Med. Chem.
2003, 11(7), 1235-48) instead of the compound of Preparation 1.



7.06 17.10 10 EXAMPLE 4:

© 843- (1, 3-oxazol - 2-y1) phenoxy] - 3, 4-di hydro- 2H- 5, 1, 2- benzoxat hi anpi ne
1, 1-di oxide Stxp4:tert-butyl

813- (1, 3-oxazol - 2-yl ) phenoxyl - 3, 4- di hyfgp- 2H- 5,1, 2-

benzoxat hi azepi ne- 2- car boxyl ate 1, 1-di oxi de The title product is
obt ai ned according to the protocol described in Step H of Exanple 1
15usi ng the conpound of Preparation 2 instead of the conpound of

Preparation .ep By8-13-41, 3-9€ - 2-2y3 ) pF COyify ) . .

T hydr oSt BB bk YA 7 HADRARIA 1 2:pepsonatpiaseping

i s obtained accordi ng/tdiotidke protocol described in Step | of Exanple

1 using the conpound obtained in Step A above instead of tert-butyl

8-[3-(_5-rrethy|-1,2,4- _ ) ]

20oxadi azql 1i8e WrdRRENOXMhindd ‘éé&irﬁﬁ)ig 9 1R pRitdool APEBROX &t BipZEPt BRardple A

rboxylate 1,1- dioxide. - 20 - Melting point: 180C El enent al

m cr oanahsisg she carhpomdtdbtaheddn Step A above instead of zert-butyl 8-[3-(5-methyl-1,2,4-
5  oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

dioxide.

C H N S
theoretical % 54.53 377 748 1713
experimental %  54.69  3.76 7.06  17.10

10 EXAMPLE 4: 8-[3-(1,3-oxazol-2-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide

Step A: tert-butyl 8-[3-(1,3-oxazol-2-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine-2-carboxylate 1,1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1

15  using the compound of Preparation 2 instead of the compound of Preparation 1.

Step B: 8-[3-(1,3-oxazol-2-yl)phenoxy]-3,4-dihydro-2H-5, 1,2-benzoxathiazepine
1, 1-dioxide

The title product is obtained according to the protocol described in Step I of Example 1
using the compound obtained in Step A above instead of fert-butyl 8-[3-(5-methyl-1,2,4-
20  oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

dioxide.



56.98 3.94 7.82 8.95 experinental %56.60 3.92 7.65 8.61 EXAMPLE 5:

- 814- (5-net hyl-1, 2, 4- oxadi azol - 3- ybphenoxy] - 3, 4- di hydr o- 2H5, 1, 2-
benzoxat hi azepi ne 1, 1-di oxide Step A:tert-butyl

8- hydr oxy- 3, 4-di hydro-2H 5, 1, 2- benzoxa%(gl azepi ne-2- carboxyl ate

1, 1-di oxi de A suspension of 4.7 g (13 mol ) of the product of Step
G of Example 1 in a m xture of 90 m of THF and 90 m of water is
stirred Aielm@m I8@iperature in the presence of 5.27 g 10 (34 =toe

of sodiu r hydrate overnight. The reaction mxture is
di |l uted ?ye%\g "% ’%“F,%;r‘ia ed aqueous N1-14C1 solution and is then

extracted with CHZC12 The or@ani c fphasegv are gonbi ned, washed
(saturated NaCl% dried (MgSO4) and evaporated using a rotary

evapor at or . Thé ?@éﬁl%gofroﬁﬁ%ap&r%ﬁl or{-4% t &n up and triturated
in heptane in j} gnplr,zﬁe@ce gk 60 fewdropssof igggpropyl ether; a

precipitate is formed which'is filtered off to 15yield the expected
product. Melting point 143C Sen 213 tert-butyl

pa445- Rl vibrd & OB @antan iy R A3 b €2 Btbyaro 2r1.5.1.2.

5 benzoxathiazepine 1,1-dioxide

Step A: tert-butyl 8-hydroxy-3,4-dihydro-2H-5, 1,2-benzoxathiazepine-2-
carboxylate 1,1-dioxide

A suspension of 4.7 g (13.69 mmol) of the product of Step G of Example 1 in a mixture of
90 ml of THF and 90 ml of water is stirred at ambient temperature in the presence of 5.27 g
10 (34 mmol) of sodium perborate tetrahydrate overnight. The reaction mixture is diluted by
adding saturated aqueous NH4Cl1 solution and is then extracted with CH,Cl,. The organic
phases are combined, washed (saturated NaCl), dried (MgSOy4) and evaporated using a
rotary evaporator. The residue from evaporation is taken up and triturated in heptane in the
presence of a few drops of isopropyl ether; a precipitate is formed which is filtered off to

15 yield the expected product.

Step B: tert-butyl 8-[4-(5-methyl-1,2,4-oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-
5,1,2-benzoxathiazepine-2-carboxylate 1,1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1

20  using the compound of Preparation 3 instead of the compound of Preparation 1.



5, 1, 2- benzoxat hi azepi ne- 2-car boxyl ate 1, 1-di oxi de The title
» product is obtained according to the protocol described in Step H of
Exanple 1 20 using the conpound of Preparation 3 instead of the
conmpound of Preparation 1. -21 -
SSG : 81445- net hyl - 1, 2, 4- oxadi azol - 3- yOphenoxyl - 3, 4- di hydr o- 2H 5, 1, 2-
benzoxat hi azepi ne 1, 1-di oxi de The title product is_obtained according
to the protodél (escihédmeryse ot-pratiamkdnplrserioxkd dydibydocdipdund
obtained in Step B apove instead of tert-butyl 843-(5-nmethyl-1 ,2,4-
oxadiazol-3-y|)pheno§?¥9§? 9ﬁ?ﬁ§ﬁg%ﬂt ! , 1, 2-benzoxat hi azepi ne-2-carb
oxylate 1,1- dioxide. Meltingpoint: 171C El enmental m croanalLsis: CH
N theoretical % 54.69 4.05 11.25 ) )
he title product is obtained according to the protocol described in Step I of Example 1
using the compound obtained in Step B above instead of tert-butyl 8-[3-(5-methyl-1,2,4-
5  oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

dioxide.

C H N S
theoretical % 54.69 405 11.25 859
experimental % 54.81  4.07 1096 8.54

10 EXAMPLE 6: 8-[3-(5-methyl-1,3,4-oxadiazol-2-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide

Step A: tert-butyl 8-[3-(5-methyl-1,3,4-oxadiazol-2-yl)phenoxy]-3,4-dihydro-2H-

5,1,2-benzoxathiazepine-2-carboxylate 1,1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1 by
15  reacting the product obtained in Step A of Example 5 with the compound of Preparation 4

instead of the compound of Preparation 1.

Step B: 8-[3-(5-methyl-1,3,4-oxadiazol-2-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide

The title product is obtained according to the protocol described in Step I of Example 1
20  using the compound obtained in Step A above instead of ferr-butyl 8-[3-(5-methyl-1,2,4-
oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

dioxide.



8.59 experinmental % 54.81 4.07 10.96 8.54 10 EXAWVPLE 6:

- 843- (5-net hyl-1, 3, 4- oxadi azol - 2- yOphenoxy] - 3, 4-di hydro-21-1-5, 1, 2-
benzoxat hi azepine 1, 1-dioxide Sted:tert-butyl

81345- et hyl -1, 3, 4- oxadi azol - 2- prheno?b - 3, 4-di hydro- 2H

5, 1, 2- benzoxat hi azepi ne- 2- car boxyl at e I-dioxide The title product
i s obtained according to the protocol described in Step H of Exanple
1 by 15r &XAMBLEAe gﬂtbmfcf(ldbdlameomﬁﬂ&ckp -241-§11,3=-hengoxatidazgpim8t he
g?gﬁound of Preparat&ggxﬁumﬂansgd of the compound of Preparation 1.

B: 81345- net hyl - 1, 3, 4- oxadi azol - 2- prhenoxyI 3, 4-di hydro-2H5, 1, 2-
berzzoxathlazeplne 1,1-dioxide The title product is qbtained

accordi ng t o4l pr oﬁ%éwyh%é%Kff%@acwﬁosﬂér&enwaﬂ ek ditpie-AH20ldi ng

t he conpound obt ai ne rt-butyl

e Compound OBt Al ReehdbuidhRefinBNUEHIIRKERT Bk - DULY

oxadi azol - 3- yI)phenoxy] 3, 4-di hydro-2H 5, 1, 2- benzoxat hi azepi ne- 2-carb

oxyl at e | ti t
y % JI'he t1tPe product is 0 ta}ne ac cgldl%g to ]ﬂ?ez Ic):rotocol described in Step H of Example 1

reacting the product obtained in Step A of Example 5 with [3-(ethoxycarbonyl)phenyl]-

boronic acid.

Step B:  Ethyl 3-[(1,1-dioxido-3,4-dihydro-2H-5, 1,2-benzoxathiazepin-8-yljoxy] -

benzoate

10  The title product is obtained according to the protocol described in Step I of Example 1
using the compound obtained in Step A above instead of fert-butyl 8-[3-(5-methyl-1,2,4-
oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-
dioxide.

15  Elemental mzcroanabgszs

C H N S
theoretical % 56.19 4.72 3.85 8.82
experimental % 55.71  4.70 4.07  9.02

EXAMPLE 8: 3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-8-

yloxylbenzonitrile

Step A: tert-butyl 8-(3-cyanophenoxy)-3,4-dihydro-2H-5, 1,2-benzoxathiazepine-
20 2-carboxylate 1,1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1

reacting the product obtained in Step A of Example 5 with (3-cyanophenyl)boronic acid.



- 22 - EXAMPLE 7: Ethyl

- 3-[(1, 1-di oxi do- 3, 4-di hydro-21/-5, 1, 2- benzoxat hi azepi n- 8-

yl ) oxy] benzoate Sic,, Atert-butyl 8-[3-(ethoxycarbonyl)phertoxyl

-3, 4-di hydro-2H 5, 1, 2- benzoxat hi azepi ne- 2- carboxyl ate 1, 1-di oxide 5
The title product is obtained according to the protocol described in
Step H of Exanple 1 reacting the product_ obtained in Step A of

Exanmpl e 5 wi SER[B3- ( e oM dirisdtonisHyddngLHod driteezaihiazegtred v ety |
3-[(1,1-dioxido-3,4-9&&Xgﬁ kZFFS,1,2-benzoxathiazepin-8-y|)oxy| -
benzoate 10 The titlé product is obtained according to the protocol
described in Step | of Exanple 1 using the conpound obtained in Step
A above instead of tert-but

S | 8-[3-(5-nethyl-1,2,4- .
oxadi azoifhe-tw)%%wata{n&g dreRrding-to e protocoh descaibad i 25l AEsempler
oxylate 1.1s @i oxl 1 0g: Pei.Nt A : 1 1761 9: Si S
&Y heor ot 145 ERAGR TEIGESIDS SRS ea LG FYSI9RMIS 24
5  oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate.

C H N S
theoretical % 56.95 3.82 886 10.14
experimental %  56.66 388  8.64  9.98

EXAMPLE 9: N-{3-[(1,1-dioxido-3,4-dihydro-2H-5,1,2-benzoxathiazepin-8-yl)oxy]-

10 benzyl}methanesulphonamide

Step A: tert-butyl 8-(3-{[(methylsulphonyl)aminoJmethyl}phenoxy)-3,4-dihydro-
2H-5, 1,2-benzoxathiazepine-2-carboxylate 1,1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1
reacting the product obtained in Step A of Example 5 with (3-{[(methylsulphonyl)-
15  amino]methyl}phenyl)boronic acid.

Step B: N-{3-[(1,1-dioxido-3,4-dihydro-2H-5, 1,2-benzoxathiazepin-8-yl Joxy]-

benzyl}methanesulphonamide

The title product is obtained according to the protocol described in Step I of Example 1
using the compound obtained in Step A above instead of tert-butyl 8-[3-(5-methyl-1,2,4-
20  oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

dioxide.



4.70 4.07 9.02 EXAMPLE 8:

“3-[(1, 1- di oxi do- 3, 4-di hydr o- 2H 5, 14- henzoxat hi azepi n- 8-
ypoxy] benzonitrile Stev A:tert-butyl

8- ( 3- cyanophenoxy) - 3, 4- di hydr o- 2H 5, 123-_benzoxat h i azepi ne-
202-carboxylate 1,1-dioxide - 23 - Stép B:3 4(1, 1

-di oxi do- 3, 4-di hydro-2H 5, 1, 2-benzoxat hi azepi n- 8-y0oxy| benzonitrile
The 11 t1 EBAMIKE 105 Sophesiontd HeBaAasAy- b, bnprahieepinadstAiade | n
Step | of Exanple 1 using the conpound obtained in Step A above

i nstead of tert-butyl 843-(5-nethyl-1.2,4-

5o0xadi azol - 3-Sydgphe noxerl-bidy AS-ghénydy -G, Ry div ZH eh2-drmiohardieppine22- car b
oxylate. Melting point: 1311C FI er_renc} al mcroanalysis: theoretical %
56. 95 3.82 8.86 carboxylate 1, 1-dioxide

The title product is obtained according to the protocol described in Step H of Example 1

5  reacting the product obtained in Step A of Example 5 with phenylboronic acid.
Step B: 8-phenoxy-3,4-dihydro-2H-5,1,2-benzoxathiazepine 1,1-dioxide

The title product is obtained according to the protocol described in Step I of Example 1
using the compound obtained in Step A above instead of tert-butyl 8-[3-(5-methyl-1,2,4-
oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine-2-carboxylate 1,1-

10 dioxide.

EXAMPLE 11: 3-[(1,1-dioxido-3,4-dihydre-2H-5,1,2-benzoxathiazepin-8-yl)oxy]-N'-

hydroxybenzenecarboximidamide

The title product is obtained according to the protocol described in Step A of Preparation 1

15  using the compound of Example 8 instead of 3-hydroxybenzonitrile.

C H N S
theoretical % 51.57 4.33 1203 9.18
experimental % 51.27 442 11.62 931

EXAMPLE 12: 8-{3-[5-(trifluoromethyl)-1,2.4-oxadiazol-3-yl]phenoxy}-3,4-dihydro-
20 2H-5,1,2-benzoxathiazepine 1,1-dioxide

To a suspension of the compound of Example 11 (800 mg, 2.29 mmol) in 15 ml of CH,Cl,
there are added 958 ul (6.87 mmol) of triethylamine and then 701 pl (5.04 mmol) of



10. 14 experinental % 5666 3.88 8.64 9.98 EXAMPLE 9:

"N131( 1, 1-di oxi do- 3, 4-di hydr o-21-/-5, 14- benzoxat hi azepi n- 8-yl ) oxyl 10be
nzyl | met hanesul phonam de Step Atert-butyl 843-11

(et hyl sul phonyl ) am nol net hyl | phenoxy),=3, 4-di hydro - 2H 5,

1, 2- benzoxat hi azepi ne- 2-carboxyl ate 1, fdioxide The title product

I S obt ai ned according to the protocol described in Step H of Exanple

1 react i fgflupreagntis ankydiadn dropsdse ity sHrmeofor Bibgrs| ab ambjgnt femperature, the

(3-{[(me ]

St eph- { B%F%#I,%H {ﬁggﬁ% )}(sl) gggt%d%lp&gﬁ?tam/ 'tﬂeﬂhgr&y La)t{?ﬁ{e%rﬂ]gﬂas%'hﬂton and is dried
, 4- di hydrave2MgS0L, Phdbende yaidotiaiz @piifieby hoxyskography over silica gel eluting with

benzyl | met haqesul phonam de The title product is. obtained according to

the prot dddt ﬁ@%?lﬂﬂ%e’iﬂﬁc@gé’ff’@cb@ t@(%’i‘&l% AMYHENE t he compound

obt ai @edE élt&ﬂnt%r&?f& is-nstead of tert-butyl 8-[3-(5-nethyl-1,2,4-

20oxadi azol™~ 3 YOphenoxy ”3 4-di hydro-2H- 5, 1, 2- benzoxat hi azepi ne- 2- car

boxylate 1,1- dioxide. Melting poi@it: 57- 60C N S
theoretical % 47.78 2.83 9.83 7.50

experimental % 47.66 3.18 9.59 7.69

EXAMPLE 13: 8-[3-(3-methyl-1,2,4-oxadiazol-5-yl)phenoxy]-3,4-dihydro-2H-5,1,2-

benzoxathiazepine 1,1-dioxide

Step A: 3-[(1,1-dioxido-3,4-dihydro-2H-5, 1,2-benzoxathiazepin-8-yl )oxy]benzoic
10 acid

A suspension of 1.0 g (2.23 mmol) of the product obtained in Step A of Example 7 in
20 ml of IN NaOH solution and 1 ml of THF is stirred for 3 hours at 100°C. After cooling
to ambient temperature, the reaction mixture is acidified by slowly adding 1IN HCI

solution. The white precipitate is filtered off and dried to yield the expected product.

15 Step B: 3-[(1,1-dioxido-3,4-dihydro-2H-5, 1,2-benzoxathiazepin-8-yl)oxy]-N-
[(1Z)-N-hydroxyethanimidoyl]benzamide

To a suspension of the product obtained in Step A above (540 mg, 1.61 mmol) in 10 ml of
CH,Cl, there are added, in succession, 516 mg (1.61 mmol) of TBTU and then 364 ul
(2.09 mmol) of DIEA. After stirring for 20 minutes, 120 mg (1.61 mmol) of N-
20  hydroxyacetamidine are added and the reaction mixture is stirred for 1.5 hours at ambient
temperature. The reaction mixture is washed with water and then with saturated NaCl
solution, dried (MgSO4) and evaporated to dryness. The residue is taken up in CH,Cly; a

white precipitate forms which is filtered off to yield the expected product.



- 24 - EXAMPLE 10: 8-phenoxy- 3, 4-di hydro-2H 5, 1, 2- benzoxat hi azepi ne
*1,1-dioxide Step Atert-butyl

8- phenoxy- 3, 4-di hydr o- 2H 5, 1, 2- benzoxat hi azepi ne- 2- car boxyl ate

1, 1- di oxi de The title product is ob E)u ned according to the
protocol described in Step 1 1 of Exan% e 1 5reacting the pr oduct
obtained in Step A of Exanp 5 wth | boroni ¢ aci d

S' tell: 8- phendsBL3, 48d3r(§dﬁ@h211112é ozcaém n%zzjlmeﬁw@ie?pﬁ‘ Hehydror 2 ok de

The title product is r,d o the protocol described in
Step | of Exanmple 1 gg’?%ﬁ)%@ﬁaqeﬁ%?éu%dgd%t ained in Step A above

i nstead of tert-butyl 843 (5- rrethyl 1 2 4-
oxadi azol - 3- yQphe noxg9-3 4- di hy - benzoxat hi azepi ne- 2-carbo
0 wg| (P

xyl ate 1,M0 2 19J8iigRkPH 19Hgnfaei)ﬁ>€ thelﬂr@@@)&m@é 1 pdtep B above in 50 ml of
3-[(1, 1- leﬂéﬁéjﬁler%b‘lredaldmf&i ROt toP p}r_??toﬁgﬂgsngﬂy ga%ﬁphﬁh BieVled Q1A mitare is

hyd roxybenzeneca oxi m dandde titl i s obtalne
accor di ngleatedtdneeﬁm)omgmgla ﬂ)esmﬁtdﬂeckystameoeplZAhmfrs PAé&pacwtpooatioh, e crude

using the co | e 8.j nst of 3-hydrox trile,
Vol £ ng BB1COR PRBCh GBI Rert ek AL F BURE Y Lttt A L ArbET 41 to
% yleld the expected product.

C H N S
theoretical % 54.69 4.05 11.25 8.59
experimental % 54.78 4.11 11.00 870
10



51.57 4.33 12.03 9.18 experinmental %51.27 4.42 11.62 9.31
EXAMPLE 12:
8-13-15-(trifluoronethyl)-1, 2, 4- oxadi azol - 3-yl ] phenoxy} - 3, 4- di hydr 020

2H 5, 1, 2- benzoxat hi azepi ne 1, 1-di oxi de

25 - trifluoroacetic

anhydride dropwi se. After stirring foFZY'hour at anbi ent tenperature,
the reaction mxture is washed with water and then wth saturated
NaCl solution and is dried over MJSO4. The crude product is purified
by chronmat ography over sili Ulﬁ' ' ggﬁ 12 to yield the
expected product in the for?nﬁo a ?edrﬁl;‘ngugx%g Ierrgnt al

m croanal ysis: theoretical %47.78 2.83 9.83

10

15

20

25

EXAMPLE A: Study of the effect of compounds on membrane depolarisation

brought about by AMPA in primary cultures of rat neurons.

The test comprises the in vitro measurement, by means of fluorescence, of the membrane
depolarisation brought about in cultured rat embryonic neurons by the joint action of
AMPA and the compound under test, compared to the action of AMPA alone. The brain
cells are placed in culture and kept in a cell culture incubator for 18 days. After incubation,
the culture medium is withdrawn and replaced with fluorescent probe loading medium for
measurement of the membrane potential (20 pul; membrane potential kit from Molecular
Devices) and left at ambient temperature for 1 hour. The base fluorescence of the wells is
read (FDSS apparatus from Hamamatsu) and the cells are then injected with AMPA (20 ul;
concentration range: from 3 to 100uM) and the action of the AMPA is measured
kinetically. The test compound is then introduced into the wells (20 ul; in a concentration
range crossed with that of AMPA) and the action of the compound is measured kinetically.
At the end of each of the two periods of kinetic measurement, the result for each well is the
average reading over the final 15 seconds of the period. The curves are plotted of the effect
of AMPA at the various concentrations of compound. For each concentration of
compound, the result is the area under the AMPA curve at that concentration, and the ECox
(the concentration of compound which doubles the membrane potential brought about by

AMPA) is calculated.
The compounds of the invention greatly potentiate the excitatory effects of AMPA. By
way of example, the compounds of Example 1 and Example 13 have an ECyx of 5 and

18uM, respectively.

EXAMPLE B: Object recognition in the CD1 mouse

The object recognition test (Behav. Brain Res., 1988, 31, 47-59) is based on the

spontancous exploratory activity of the animal and has the characteristics of episodic



7.50 experinmental % 47.66 3.18 9.59 7.69 EXAMPLE 13:

~8-[3-(3-nethyl -1, 2, 4- oxadi azol - 5- yOphenoxy] - 3, 4-di hydro-2H-5, 1, 2-
benzoxat hi azepi ne 1, 1-di oxi de Step

A: 3-111, 1-di oxi do- 3, 4-di hydro-2H- 5, 1, 2-benzoxat hi azepi n- 8- ypoxyThenzo
ic 10acid A suspension of 1.0 g (2.23 fmol) of the product obtained
in Step A of Exanple 7 in 20 m of IN NaOH solution and 1 ml of THE
is stirredngy i3 owns Bhis 10Oy Apstds semtwent@ agsingn@divend. R@ﬁipeﬂ%QL r@d,

the r eaCtll79r1861 X gtcgolsnergflc?{y&funatupr%f(? éﬁrl gh{] BehdV, g 179P h 2 i 29%: 283

The white prec oyie pecte

product andis based on the differences in the exploration of 2 objects — one familiar, the other new.
15St e/ 3: 3-1(1, 1-di oxi do- 3, 4-di hydr o- 2H 5, 1, 2- benzoxat hi azepi_n- 8-yl ) ox
yl - N 11if2P ShmeWe{‘ﬁ@ﬁh ﬂ?ﬁﬁb%ﬁlﬂl adapied fRrdhe F5 lanayrepeniapiaes §fohasss which

pr odugt d i I {Pﬁ

2ot e L0 6 OGOy S k140, s o

t hen 364 nube @ ﬁ%lmﬁﬁﬁd) tootheDdtvAxonAehie thabitationnghdser. Iﬁﬁmg thigt mondl@ﬁase

ng (1.61 muol G N- ydr oxyacet ar ni di ne are added and t

Faact] on e ke pliceferass g 19oMal Shige™s dibpgrid tne%é‘flalpa%re ang{e

reacti on gt yg ?re'esto"\@:ﬁﬂ?xg AN RN B ARA %ﬂ'ﬁ%& Wi ﬁ@t%{a@tﬁgatmﬁq{ that

solution, dried (MgSO4) and evaporated to ness. The residue is

t aken up eriofaﬁEﬁ:bB$ rfalchdfd 2@squped, pinet abesefi taksn whi ohthe enélokirer edheftdurse

to yi 8' d % odu% Gh
0 p ase %r minutes, recall phase), 6 hours later, one of the same objects is
re-presented (acquiring the status of a "familiar" object), as well as a further object ("new"
object). The duration of exploration, expressed in seconds, is timed for each of the two
objects. The control animals, which have previously been given the carrier by the oral
route 60 minutes before the familiarisation phase, explore the "familiar" object and the

15 "new" object for an equivalent period during the recall phase, which indicates that the

object previously presented has been forgotten. Animals having received a compound that

facilitates mnemocognition explore the new object preferentially, which indicates that the

memory of the object previously presented has been retained.

The results obtained with the compounds of the present invention show that, at doses of
20 0.3, 1 and 3 mg/kg PO, there is significantly more exploration of the new object than of the
familiar object, with doubling and even trebling of the exploration time for the "new"
object compared to the "familiar" object, which indicates that the compounds of the

invention greatly enhance memorisation.



Step C 8-13-(3-nethyl-1, 2, 4- oxadi azol - 5-yl ) phenoxy

< -3, 4-di hydro-2H5, 1, 2- benzoxat hi azepi ne 1, 1-di oxi de To a sol ution of
390 ng (0.99 mmol ) of the product obtained in Step B above in 50 m
of toluene there are added 35 ny of p§ a-t ol uenesul phoni c acid and
the reaction mxture is 5 heated at refdux using a Dean-Stark system
for 12 hours. After evaporation, the crude reaction product is

puri f i edEQXAMPEIR CoaPlymsimadenticalgompobitionni xt ure of CH2C12/ AcOCEt 9 / 1
to yield the expected product. Melting point: 140C El enent al

m cr oanal Asi s: 1-1 theoretical %5469 4.05 11.25 8.59

exper i "eps@ul ¥ 4hed Sreparation of 1000 tablets each containing 10 mg of 8-[3-(5-methyl-1,2,4-
oxadiazol-3-yl)phenoxy]-3,4-dihydro-2H-5,1,2-benzoxathiazepine 1,1-dioxide

(EXAMPIE 1) 1ottt st e ns 10g
5  HydroxXypropylCelIUIOSe ......cc.coiiiiiiioiieiiesece ettt 2g
WHEAL SEATCI . veeniieeeciie ettt ettt st et e st ce e st e e sae e esaenesensesane e e ssbeesnaeeans 10g
LLACTOSE .t 100 g
MaAGNESTUM SIEATALE .....eeervreeeieereterieeieeetee et eetre e eesnt e s st e ssasesbsessas s enssesansenbsessreennneessans 3g



4.11 11.00 8.70 10 -27 - PHARMACOLOG CAL STUDY EXAMPLE A: Study of

" the effect of conpounds on nenbrane depol ari sati on brought about by
AMPA in primary cultures of rat neurons. The test conprises the in
vitro neasurenment, by nmeans of fluoresgence, of the nenbrane 5
depol ari sati on brought about in cultured rat enbryonic neurons by the
joint action of AMPA and the conpound under test, conpared to the
action of AVMPA alone. The brain cells are placed in culture and kept
in acell culture incubator for 18 Y @fter i ncubation, the
culture mediumis withdrawn and replaced with fluorescent probe

| oadi ng medi um for neasurenent of the menbrane potential (20 1,
menbrane potential kit from Ml ecular 10 Devices) and | eft at anbi ent
t enper at dr eCoBPoUnds ofi formpie(lbase f1 uorescence of the wells is read
(FDSS apparatus from Hamamatsu) and the cells are then injected with
AVPA (20 pl; concentration range: from3 to 100M and the action of
the AMPA is neasured kinetically. The teg} chpound is then
introduced into the wells (20 ill; in a Yéadéngration range crossed
with that of AMPA) and the-astief~Qf +the cohpodind i s neasured
kinetically. At the erd-Qf eagh of 0 peri§ds of (ki netic
measurenent, the result flor egch we t he avgrage readi ng over the
final 15 seconds of the pe £6d. The re/plotted of the effect
of AMPA at the various concentrations of cdﬁpound. For each
concentration of conpound, the result is the area under the AMPA
curve at that concentration, and the EC2x (the concentration of
conpound whwhéreto @yl eprdshets nerbidespen patoent 4 alyais airgit, abiosar by Bfinched

AMPA) is cal cul ated. The compounds of the jnvention. great] X
potenti at e {heCadkprgediopyleRiap; ¢ @I‘QMYISBSP%%X}a‘@%mé@fﬁﬂ%@%{ﬂt Reoup in

conpounds of,, X3P la&%ll gﬁ)’f@d{)ﬁmcﬁ 1iealgY &aﬂéhegcﬁﬂé Nélflﬁéo?ﬁgrb%§ﬁﬁﬂdanﬂde

respectively. EXAMPL ject recognition in t nouse - 28 -
menory in hgoapsr a ittescpdimogrpup.est i s sensitive to ageing (Eur. J.
Pharm 1997, 325, 173-180) and to cholinergie dysfunctions (Pharm

Bi ochem Behav., 1996, 53(2), 277-283) and is based on the

di fferencespibp ERuSMRIOLAL | @RstOkoRoRBIsEChd a1sONRId@M IshR ,thdB6F Q¥ihera
new. The test procedure, which has been adapted for the CDl1 nouse,
conpri ses 3plpimgesuitipilicicceptabikecidlaadesd. n t he sanme test encl osure.
During the first phase, which lasts 30 mnutes, the mce are
habituated to the environnment (habituation phase). During the second
phasg Whi cif bakeSundeRedt figit N@xt eddy 'hdivocydlienionp! ddapest s Bh@mbered
pl aced in the enclosure and the mpuse is free to explore _them

(fam |iari saPReAYChhawa)atic Grewp ¢ITERIgE HPe Ry Foat hel§T OAtomR yehieh e dhaagangnor
has reac hgddi?fgre%?&r?dﬂ'gﬁichtapeesem%efr&ﬁ ntit%féﬂ, &ygef? fan(i g\ﬁpl’ﬁﬂ,cit %ﬁﬂ(’irﬁxﬂylﬂging

the cours

possible for said heterocyclic group to be substituted by one or more substituents
which are the same or different and which are selected from linear or branched

15 (C1-Cp)alkyl and linear or branched (C;-Ce)polyhaloalkyl.

2. Compounds of formula (I) according to claim 1, characterised in that Ry represents a

heterocyclic group.

3. Compounds of formula (I) according to claim 1, characterised in that Ry represents a
5-membered monocyclic aromatic heterocyclic group containing at least one nitrogen

20 atom, it optionally being possible for said group to be substituted by one or more



10 of the third phase (5 m nutes, recall phase), 6 hours later, one

- of the sane objects is re-presented (acquiring the status of a
"famliar" object), as well as a further object ("new' object). The
duration of exploration, expressed in seconds, is tinmed for each of
the two objects. The control animals, which have previously been
given the carrier by the oral route 60 mnutes before the

fami|iari sasubstughasehicle st dreesamreor fiferentand whickcre splected drops linpagypr

obj ect for ﬁtatpa?e@gtg.&%g%%ﬁ%ta?steﬁ bpa%cﬂéhe ?;}t]dt h(?ﬁ 1, Whi ch

i ndicates t previ GusT pres e forgotten.
Ani mal s havi ng recei ved a conpound that faci I itat es rmenaocognl tion
expl ore the new ect preferentially, which indicates that_the

mam)lry of- t @m@ajl of fpEpvla b apcpidigetft it hschBsisrised i tabR1 Tepsesents a
That . at _aoluosl yiahBSnfeEREN 1R, WG REIERb (DL BRI, Silizolyl

nor e ®xpl or ﬁnazotyl,ofhlatdnaommmpmyl ¢rh@mdm’201yhgrd@nnﬂ optionaldy éetng Imstnble
doubl i ng angFev n@%%eblln of the exploration ti

f.or the."new
obj ect conp £8TOUPH IR g sybstigigddyione s mase g‘?hﬂlﬁ’&fﬁéé"’eitlﬂét‘mtﬂﬁesame

conpounds of; allf‘t%rénﬁ‘AE@Wh% L satdt¥d eRhARGEr %Bﬁhbl@&it G(quCQalk 12 d-linear or
EXAMPLE C. Pharnaceutical conposition Formula for the preparatl on of

1000 t abl et brageleid (Mséilqhyha@all(ylng of 843-(5-nethyl-1, 2, 4-

oxadi azol - 3- yOphenoxy] -3, 4-di hydro-2H5, 1, 2- benzoxat hi azepi ne

1, 1-di oxi de (Exanple 1) 10 g 5 Hydroxypropyl cel lul ose2 g Weat starch
10 g Lacs, Oséoﬁlgguﬂsl\&%)ﬁﬁﬁlﬁm)%c@@fﬂﬁ{get% @aifd C3racterB@d in BafRMeepkesents a

Compounds of fornula (!
10 thiazolyl or oxadiazolyl group, it optionally being possible for each of the groups to be

substituted by one or more substituents which are the same or different and which are
selected from linear or branched (C;-Cg)alkyl and linear or branched

(C1-Ce)polyhaloalkyl.

6. Compounds of formula (I) according to claim 1, characterised in that R; represents a

15 1,3-thiazolyl or 1,2,4-oxadiazolyl group, it optionally being possible for each of the
groups to be substituted by one or more substituents which are the same or different

and which are selected from linear or branched (C;-Cs)alkyl and linear or branched

(C1-Cy)polyhaloalkyl.

7. Compounds of formula (I) according to claim 1, characterised in that R, represents a

20 1,3-thiazolyl or 1,2,4-oxadiazolyl group substituted by a methyl or trifluoromethyl
group.

8. Compounds of formula (I) according to claim 1, characterised in that R; is in meta

position of the phenoxy ring carrying it.

9. Compounds of formula (I) according to claim 1, which are:



wherein 121 represents a hydrogen atom a cyan group, a linear or

* branched 5 (G -C6)al koxycar bonyl group, a

(G -Co6) al kyl sul phonyl am no- (Ct - C6) al kyl group in which the al kyl

noi eties are each |inear or branched, N- hydr oxycar boxi m dam de
group or a heterocyclic group, their eranti onmers and

di astereoi soners, and also addition salts thereof with a

phar maceut i eaBi[§-(5oosthylalc?.é- f&@ﬁidmiﬁ -paphenoxydid.49divdep-dhdst.8t ood t hat
the teim"heteroc h 0 otes a 5-nmenbered nonocyclic
aronatic grougmgg ?:Fﬁﬂﬁﬁsgﬂ l?ﬂ‘?our hetero atons which are the same
or differen} gng. (‘_M?hé'%ﬂylalr £433hEGIAG- irl')lfSH&th}F]@%ﬂaydﬁﬁHeﬁl and

sul phur, it optlonally being possible for said heterocycllc group to
be substit ut ebenppxah@zepingrbrlediguist i t uent s which are the sane or
different and which are selected fromlinear or branched

15(C -C6) al kyl and |inear or branched (G -C6)pol yhal oal kyl . 2.
Conmposinds  OfhefrOkhattlomeld )andC aRE@idG R @idMako ed@hiGEt Al SBEkebN Wilata
Rl represents a heterocyclic u 3. Conpounds of fornmula (1)
accordi ng tﬁh@nﬁ$ﬂﬂ@aﬂﬁh%ﬁﬁ@bg §@§tWﬁ3that 1(1 represents a
5-menber ed nonocyclic aromatic heterocyclic group containing at |east
one nitrogen 20atom it optionally being possible for said group to
be subst 10uPe@esy f@NeheOprepBation -3 lcomsanngs i df ufminglawii) Ca’mcaxrdmgt e chane 1,
or different and which are selected fromlinear or branc

(Cl - 06) al kyFhaigdenser diy thap theps s Mgk SadneBpssl s avlaa@m of farmula (ID:
Compounds of fornula (I) according to claim1, characterised in that

| 21 represents a pyrrolyl, pyrazolyl, imdazolyl, triazolyl,
tetrazolyl, isoxazolyl, oxazolyl, |363Q| ﬁblyl 5 thiazolyl,

t hi adi azol yl, dithiazolyl g¢poxadi .zof\g group, it optlonally bei ng
possi bl e for each of the group e~ subxtyi t ut ed by one or nore
substituents which are the sane fferent and ich are sel ected
fromlinear or branched (Cl-Cs6)a and |i near or 'branched

( C1- C6) pol yhal oal kyl . 5. Conpounds” of f@Rnmula (1) according to claim
1, characterised in that Rl represents a 10 thiazolyl or oxadi azolyl
group, it optionally being possible for each of the groups to be
subsig t ut edyRyrANEraP Eep%&@ﬁts SURab d‘éetnuﬁﬂﬁlssu‘éﬂ'ﬁ HRkige t orSRS Homine and R’
different and which are selected from|inear or branched (G -C8)al kyl
and | i near wmprésentselmday @brahpdlyhab)ekiykgdoups. Conpounds of fornul a
(I') according to claiml1, characterised in that RL represents a 15
1,3-thiazolyl or 1,2, 4-oxadiazolyl group, it optionally being

possi bl e f oheaGH r&%teuhﬁﬂgmﬁpﬁoét@ylb@@uh%tbahlutﬁ@hlm tORRIDthel®dhound of
substituents which are the sanme or different and which are sel ected
from | i near fomuby @Hshed (G - C6)al kyl and |inear or branched

(C1- C6) pol yhal oal kyl . 7. Conpounds of fornula (1) according to claim
1, characterised in that Rl represents a 201, 3-thiazolyl or

1, 2, 4- oxadi azol y1 group substitute@ byca met hyl or trifluoronethyl

group. Hal \ /\/Cl
i (I,
OR'
15 wherein Hal and R' are as defined hereinbefore,

which is then subjected to the action of a boron-containing compound to yield the

compound of formula (IV):



8. Conpounds of fornmula (1) according to claim1, characterised in
“that 121 is in neta position of the phenoxy ng can-ying it. 9.
Compounds of fornula (I) according to claim 1lwhich are: - 32 -
8-[3-(5-nethy|-1,2,4-oxadiazol-3-yflphﬁpoxy]-3,4-dihydro-2FF5,1,2-
benzoxat hi azepi ne 1, 1-di oxi de; I

8- 13- (3-nethyl -1, 2, 4- oxadi azol - 5 yf | phenoxyl- 3, 4-di hydr o- 2H-5, 1, 2-
benzoxat hi azepi ne 1, 1-di oxi de; 5t Hir Bhantionmers and

di astereoi somers, and alHad.additj on Salt ere0f with a
pharmaceutical ly acceptabl e bas¥. 10> Process for the
preparation of conpounds of a (Iﬂ{according vyl aim1
characterised in that there i starting material a conpound
of formula (I1): 10wherei n Hal re@?%sents a hal ogen at om such as
fluorine, chlorine or bromne and R represents a |inear or branched
(G -Co)al kyl group, which is reacted with 2-chloroethylamne in a
basi ¢ nmedi utvhteiyHel i€ at begicameaimtdfad, fornmula (111): Hal OR
15wherein Hal and R are as defined hereinbefore,

which is then cyclised to yield the compound of formula (V):

U)

5 wherein Hal is as defined hereinbefore,

which is subjected to a reaction protecting the nitrogen atom to yield the compound of

formula (VI):

O \ // / H

//;> (VD,

wherein Hal is as defined hereinbefore and R" represents a protecting group for the

10 amine function such as, for example, a fert-butyloxycarbonyl group,

which is converted into a boronic acid to yield the compounds of formula (VII):



which is then subjected to the action of a boron-containing conpound

to yield the conpound of formula (I1V): - 33 - Hal (rv), o
wherein Hal is as defined hereinbefore, which is then cyclised to
yi el d the conpound of formula (V): ?{herein Hal is as defined
her ei nbefore, which is subjected to a reaction protecting the
nitrogen atomto yield the coqgound of fornmula (VI):

| N
B N
HO™
(VID),
O

wherein R" is as defined hereinbefore,

which is reacted with an alcohol of formula (VIII):

1 OH
(VID),
5 wherein R is as defined for formula (I),
to yield the compound of formula (IX):
o X // /

/) (IX),

wherein R; and R" are as defined hereinbefore;

which is then subjected to a reaction deprotecting the amine function to yield the

10 compound of formula (1),

a variant in the preparation of the compounds of formula (I) consisting of hydrolysis of

the compound of formula (VII) to yield the compound of formula (X):



wherein Hal is as defined hereinbefore and R' represents a protecting
- group for the 10am ne function such as, for exanple, a

tert-butyl oxycarbonyl group, - 34 - OHO R’ wherein R' is as
defined hereinbefore, which is reacte ith an al cohol of formula
(MI1): OH(V 1111) , 5wherein RL is as defined for formula (1), to
yield the conpound of formula (IX): wherein Rl and R' are as defined
her ei nbef or e; which is thep supfecged to a reaction
deprotecting the am ne fungk;on to yﬁég\\&he 10conpound of formula

(.
X,

wherein R" is as defined hereinbefore,

which is reacted with a boronic acid compound of formula (XI):

(I)H
R
1 B
~oH
(XD,
5 wherein R is as defined for formula (I),

to yield the compound of formula (IX),

which is then subjected to a reaction deprotecting the amine function to yield the

compound of formula (1),

another alternative in the preparation of the compounds of formula (I) consisting of
10 using conventional chemical reactions, after preparation of the compounds of

formula (IX), in order to subsequently change the substituent of the phenoxy ring,

which compound of formula (I) may then be purified according to a conventional
separation technique, is converted, if desired, into its addition salts with a
pharmaceutically acceptable acid or base and is separated, where appropriate, into its

15 isomers according to a conventional separation technique.



- 35 - wherein R' is as defined hereinbefore, which is reacted
“wth a boronic acid conpound of forrmula (X1): S5wherein Rl is as
defined for fornmula (1), to yield the conmpound of fornmula (IX), which
is then subjected to a reaction deprqgﬁfﬁing the amine function to
yield the conpound of formula (1), anot her alternative in the
preparation _of the conpounds of formula (1) consisting of 10using
convent i dheFoparads of faremta (Vhs, after preparation of the conpounds
of formula (a), in order to subsequently change the substituent of

t he phenoxy ring, which conpound of fotula (1) may then be purified
according to a conventi onal separati©n technique, is converted,

If desired, into its addition salts'w 31 pharmaceutical ly
acceptabl e acid or base anHal ' d,"Navhere appropriate, intoits
15i somers according to a conve sepanation technique. - 36 -
11. Conmpounds of fornula (V): V)

O

wherein Hal represents a halogen atom such as fluorine, chlorine or bromine,

characterised in that they are for use as synthesis intermediates for compounds of

5 formula (1).

12. Pharmaceutical composition comprising as active ingredient a compound according to
any one of claims 1 to 9 in combination with one or more inert, non-toxic,

pharmaceutically acceptable carriers.

13. Pharmaceutical compositions according to claim 12 for use as modulators of the

10 AMPA receptor.

14. Pharmaceutical compositions according to claim 12 for use in the treatment or
prevention of disorders of memory and cognition that are associated with age, with
syndromes of anxiety or depression, with progressive neurodegenerative diseases, with
Alzheimer's disease, with Parkinson's disease, with Pick's disease, with Huntington's

15 chorea, with Korsakoff's disease, with schizophrenia, with the sequelae of acute
neurodegenerative diseases, with frontal lobe and subcortical dementias, with the

sequelae of ischaemia and with the sequelae of epilepsy.

15. Use of compounds of formula (I) according to any one of claims 1 to 9 in the

manufacture of medicaments for use as modulators of the AMPA receptor.

20  16. Use of compounds of formula (I) according to any one of claims 1 to 9 in the

manufacture of medicaments for use in the treatment or prevention of disorders of



wherein Hal represents a hal ogen atom such as fluorine, chlorine or
“brom ne, characterised in that they are for use as synthesis

i nternedi ates for conpounds of S5forrmula (1). 12. Pharmaceuti cal
conposition conprising as active ingrg%%e_nt a conpound according to
any one of clains 1 to 9 in conbination'wth one or nore inert,
non-toxi c, pharmaceutically acceptable carriers. 13. .

Phar maceut i de¢meyngseagngirs et eredpsigeipied ovish mga.owilbsyndiemgs of anxiety or
nodul ators of th 0 0 . [ . L0 bl

accor di ng.t QeBieaT 18 grOFESRI heypddiaeRARIPERUMCE Xy BRI} O Wscase,
di sorders ofwitfenRirkingsith cli@nid, | @itht PRk sadBeass ogitiat HantiMgdtdh'eigdores thith
syndrones of anxiety or depression, wth progressive .
neur odegenersArsakeri digeqse SvithypahizoriERE:, Mt the grauekie ©F agite peurodegenerative

Par ki gson' s gli 1 VM ick! s divsease, 1w th Hupid notap: . .
Chor o2 v  (PYRFZR M B SRR AL 08 QS i

sequel ae of aadwtith thesequellagefiepitpsy.e di seases, wth frontal |obe and
subcortical denentias, with the sequelae of ischaemia and with the
sequel ae of epilepsy. 15. Use of conpounds of fornula (1) according
to any ong, @orpRnd®offdiBull (I ackBRidBRYhFOht be cRImTBEH 6 2BRE s hduksss
as nodul ators of the AMPA receptor. ~ -37°- nenory and cognition that
are associ atodéthaiMPAageeptor.t h syndromes of anxiety or depression,

wi th progressive neurodegenerative di seases, with Al zheiner's

di sease, with Parkinson's disease, with Pick's disease, with

Hunti ngt Q. Thu@as oM fbiinkiar ket &ngits eageondbt B1286811ZQPOr RAIRe in the
wi th the sequelae of acute neurodegenerative 5di seases, with frontal

| obe 18nd suliteetmdnt oF peeaprtan efsdisagfiern of menysy aed gegnafion hehae mpspckgy with
with the se I of ilep .o f I I j

to any one %gg’c?]gtlhrrsg nﬁ%{%e%&?%r}x}%geo a(g%?%sg% a'%trh SSI](’()) tS%‘éé mﬁg‘gﬂg}aﬁ%
receptor. 18iscepauhdszifimbey disdae,(With Rackimsdh® diseaseanythdtiek'oflisedsaj with
1 to 9 for use in the 10 treatment or prevention of disorders of
menory and ¢BYEREIosS GhRER. HE Kaseathy dueaset Withgehizophreniay Wih shrosedyelae
anxi ety or I j . i It I -
A zhel Her e e O P S s el (R EReS: with
di sedSe, w tihe ddaneleegf sohaendihandwjth vhe deqidnsakafifepsydi sease, with

schi zophrenia, with the sequel ae of acute neurodegenerative di seases,
with frontal |obe and subcortical denentias, with 15the sequel ae of

i schaemia and with the sequel ae of epil epsy.



