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1 DI HYDROBENZOXATHI AZEPI NE COVMPOUNDS, THEI R PREPARATI ON,

PHARVACEUTI CAL COMPCOSI TI ONS AND USE AS AMPA RECEPTOR MODULATORS The
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5Mor e spec the present invention relates to conpounds of
formul a (nhe)monsahem piaceRes. Fop exmepiesit Aahhatnohewin ghap lgarsng yaaseogited ithan

| i near or. branch é %) rbon u

( C1- 0B) al'K§/F&G Inbﬁ]ﬁr@? b ge gk\é?g&%amgﬁ{tobg%@l %IiprPo Campys, 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



the al kyl noieties are each linear or branched, an

" N-hydr oxycar boxi m dam de group or a 1lOheterocyclic group, Mtheir
enantionmers and di astercoi soners, and also to addition salts thereof
wi th a pharnmaceutically acceptable acL%_or base, it being understood
that the term "heterocyclic group” denotes a 5-nmenbered nonocyclic
aronaticwgroup cont ai ning one to four hetero atons which are. the sag%
or di ffeMERO25083a5deHsribes BanaoXBPRIBE EAMPYWHS AR TIPS fRSHItAGRY fdtyity pg AM
sul phur, ¢t optionally being possible for said heterocyclic group to
be substituted by one or nore substituents which are the sanme or
different and which are selected fromlinear or branched (C

-C6) al k a | i near or, .branched (Cl-C6) pol yhal oal kyl.. .Anp t he
_phaa mcgﬁbﬁ Qﬂ}w%eém%eemgaw A&y f@)‘ﬁwl\{@& W b‘hvgat,wwﬁﬂswe new
i ol yi NG 42988kttt hEREARA Bosity 8 A0SR headsbi o APAbE&Pi&Gs aci d,

sul phuric acid, phosphoric acid, acetic acid, trifluoroacetic acid,
| actic acid, pyruvic acid, nmalonic acid, succinic acid, glutaric - 3

- acid, maric.acid, .tartari.c acid, ,maleic acid, citri id,
ascor bt o MU abeEiREN§rng BresBhEvahER e Bl et SisbFb B! phon ¢
acid and canphoric acid. Among the pharmaceutically acceptabl e bases
there may be nentioned, without inplying any limtation, sodium

hydr oxi de, potassi um hydroxi de, triethyléniq and tert-butyl am ne.
5R1 preferably represents a hetebocyclic o uptl RI nore preferably
represents a 5-nenbered aroRat it hel

C erocyclic group
R op;L§>ally kiej ng possi bl e

contai ning at | east ORg

for said group to be subs nor ¢ substituents which
are the sane or different ahd which are” se d fromlinear or
branched (Cl1-C6)al kyl and Iinear or branched (G -C6)pol yhal oal kyl .
10R advantageously represents the groups pyrrolyl, pyrazolyl,

i mdazolyl, triazolyl, tetrazolyl, isoxazolyl, oxazolyl,

i sot hi azeihgtein t Ri aepregénts t hi hdlragesl yAtomdia Hiyaro| glouand: diegei sfolbyanched

it optional ein ossible f f .the gra t i >
by one ofCioparSsRer FENE e i Er CaRloMub LRy ERg PRt Fartt LATR Db Bt
are sel egleedkyirasktien@adreadh lieantheshchéd - 6N alykyx yasbotinti@anidezroup or a
branched (G -C6)pol yhal oal kyl. 15 More especially preferred are
comp&Und8etarsyeicngtRePr epr esent s t he groups oxadi azol yl and thi azol yl
and, nore especially the groups 1, 2, 4-oxadi azolyl and 1, 3-thi azol yl,
it optionally being possible for each of the preferred groups to be
substi t uteedhdiy cometiontersraing Siafistebisumpiss antli albo ao eaddit®ors ames drereof with a
different and whjch are selected fromlinear or branched (G -C6)al kyl

and | i neRParBlRcgicAlnacrepepless by BA&l oal kyl . 20As substituents of the
het erocyclic group, preference is given to a nethyl group or a
trifluoronmethyl group. The group Rl is preferably in neta or para .
posi ti onitdfeinghendeheomithat ihegemar hetenogydlic. grawy'adenatye eusmembetr gooegyclic
RITs i nar%‘rarga 1cpg(%81|1];§ Icc?n%ining one to four hetero atoms which are the same or different and
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;-Ce)alkyl and linear or

branched (C;-Cg)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



Preferred conpounds according to the invention are: - 4 - 8-
"[3-(5-nmethyl-1, 2, 4-0 xadi azol -3-yl)phen oxyl-3 ,4-dihydro-2H5, 1, 2-
benzoxat hi azepi ne 1, 1-di oxi de; 84343-nethyl- 1

, 2, 4- oxadi azol - 5-yl ) phenoxy] - 3, 4-di hydrp-211-5, 1, 2- benzoxat hi azepi ne
1,1-dioxide. 5 Addition salts with a pharmaceutically acceptable acid

or base of the preferred conpounds of the inventjon forman integral,
part of ©RE. iTHYerieiasH. THAIG MeldntnYpicr adidt eidriqagl. tascybisr aeids oxply acid,

the prep | > ] i.ng.4f romt he
corrpound?%ﬁﬂéfngghr%ﬁl{\oéﬁé()wgﬂwgéen%%%}g({r{g%\&ié@(r:e reoglg%tglsd "a hal ogen atom
such as fluorine, chlorine or bromne and R represents a |inear or
branched (Cl1-Cg6)al kyl group, which is reacted with 2-chl oroet hyl.am ne
in a basitMfRsl rﬁ%ﬂ%ﬂ%w%e/r?é?%@qaa%ﬁmé erg a}aaﬁheamfrfwnéﬁaaww implying
15wher ei Qn?ﬂhﬂt%ﬂgn,@oéﬁlﬁl RrirG8hE RGBS IRSHRE, Sricthfhbihel d 1B Butylamine.
subjected to the action of a boron-containing conpound to yield’the
conpound of formula (1V): -500

5 R; preferably represents a heterocyclic group.

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-Ce)alkyl and linear or branched (C;-Cs)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:



/1S (1V), OHwherein Hal is as defined hereinbefore, which is then
~cyclised to yield the conpound of formula (V): S5wherein Hal is as
defi ned herei nbefore, which is subjected to a reaction protecting the
nitrogen atomto yield the conpound of formula (VI): 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 t he %q%g_mgﬁylolf 2f XA 1azol(3 -yl Bhenoxﬁ %lhydro ZH 5,45

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 S ~

1),
OR'

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

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

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

formula (I):

Hal S Cl

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):



HO, , B wherein R' is as defined hereinbefore, which is reacted with

“an al cohol of fonula (VII1): OH S5wherein Rl is as defined for
formula (1), to yield the conmpound of fornula (IX): wherein R1L and
R' are as defined hereinbefore; g@ich is then subjected to a
reaction dcprotecting the amne function to yield the 10 conpound of
formula (1), -7

O
N\ 7
Hal S Cl
*\N//\\//
H ),
OH

wherein Hal is as defined hereinbefore,

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

5  wherein Hal is as defined hereinbefore,

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

formula (VI):

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

10" function such as, for example, a fert-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
~boronic acid conpound of formula (XlI): OH S5wherein Rl is as
defined for fornmula (1), to yield the conmpound of fornmula (TX), which
is then subjected to a reaction deprotecting the am ne function to
yield the conmpound of forrmula (1), another alternative in the
preparation of the conpounds of foula (1) consisting of using
JCconventional chemical react®®Bns, af er/@re@@ration of the conpounds
of formula (DC), in order to ubsequehﬁ@ﬁ;phange t he substituent of

t he phenoxy ring, which ﬁg Q ormul & (1) may then be purified
tech? que, is converted, if
ha

according to a conventio
desired, into its addition salts ap naceuﬂwgaily accept abl e

acid or base and is separated, Py riate, into its isomers,
if they exist, 1baccording to a conventional separation technique. -
8 -

wherein R" is as defined hereinbefore,

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

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



The conpounds of forrulae (11), (VII1) and (XI) are conmercially

-available or readily accessible to the person skilled in the art

usi ng conventional chem cal reactions or chem cal reactions described

inthe literature. The conpounds of_ forrmula (V) are new and al so

formpart of the invention as synthesi's Ginternedi ates for conpounds

of formula (1). The conpounds of foniula (1) according to the

i nventi on have AMPA receptor-activating,gropgrties which nmake them of

use in the treatnent or pr ntion o Qigggar ers of nmenory and

cognition that arc associ at i g€, WYX h syndrones of anxiety or

depression, with progressive neurodegeneratyve di seases, with

A zhei mer' s disease, with Parkilison g 10 i seaséXmith Pick's

di sease, with Huntington's chorea>W DNy sakof fs di sease, with

schi zophrenia, with the sequel ae of acute neurodegenerative di seases,

with frontal | obe and subcortical denentias, with the sequel ae of

i schaem a and with the sequel ae of epilepsy. The invention rel ates

al so to plerem&E i asodifiined hgrembefoons conpri sing, as active ingredient,

at | east one conpound of formula (T) with one or nore appropriate,

inert, non-toxic 15 excipients. Anong the pharmaceutical conpositions

accor di ngytich {sheackdamett h 8Brdhitedcid FapRRdERhanedkmyor e especi al |y

those that are suitable for oral, parenteral (intravenous or

subcut aneous) or nasal admi nistration, tablets or dragees, sublingual

tabl ets, capsules, |ozenges, suppositg&ies, creans, ointnents, dermnal
nka

gels, injectable preparations and dri bl e suspensi ons. 20The usef ul
dosage can be varied accordiRyQ 1Q thepnature and severity of the

di sorder, the adninistration pduteyand abHO t he age and wei ght of the
pati ent and ranges from 0.01 io 1000 ng per day (X, one or nore

adm ni strations. The Exanpl es~hat~follow illustrate the invention
but do not Iimt it in any way. - 9 - The structures of the
conpounds described in the Exanpl es were determ ned according to the
usual spectrophotonetric techniques (infrared, NVR nass

spect § onwtheysin RTlreasRieéiped &irifomsuladécri bed herei nbel ow yield starting
conmpounds used in synthesis of conpounds of the invention.
5Preparation 1: 3-(5-nethyl-1, 2, 4-oxadi azol - 3-3, 1) phenol Step

AN, 3- dighyriomy Rempenrrar ey dam de

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

compound of formula (I),

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 15.84 g (0.228 nol) of hydroxyl am nc hydrochl oride
in 75 mM of DMSO there are added 32 ml (0.228 nol) of tricthyl am ne.
The solution is stirred vigorously for 30 mnutes and is then diluted
with a small anmount of THE After stirripng 10 for 10 m nutes, the
triethylam ne hydrochloride is filterecignoff and the residue is rinsed
with THE After the filtrate has been concentrated (eva{)oratln of f

the THF) Thwoglppggdsgoﬁrﬁrmu&e @DnyHbxanderelo mre epmmernialyaalgbicoor tadily
o hour o R AbA°R T BeBOh SR IS Rk Eafso TRl PRURERR AR SE

tines w bherﬁichlyllea@m&aés%n@&ﬂnitheh&ﬂgaﬂ:l.C phase is washed with brine.
The expected 15 product is obtained after drying over MgSO4 and
evaporation. Swp B: 3-/NlL- (acetyl oxv) car bam m dovi | phenyl acetate To a

2bove i n 156 AP R IRAR lrEheb 4ROk, PN A BT AR sthinesis
triethyl anemeedidd ®r odbmpduntid 6f foemleofl). aceti ¢ anhydri de are added

dropwi se and the solution is stirred overni ght at ambient
tenperature. 20 After washing 3 tines with water and then with brine,

the organing cBQ@%@nds%f%fn%ia Qﬁearcc&fgﬁl%‘]toeﬁ@nﬁ\éﬁ’tﬂﬁf %@%Mﬁﬁereééﬂtbldactwatmg

obtained is taken up in isopropyl ether and then filtered and dried
to yield prdwrttastvi/lech: ompo tredn ofvedet iinrfhp oeatmenl @8@eventivd of diflogdeehvhimemory
m cr Oanala 3 cogmtlon E‘lat a:}ehaes(s)cgc?egtlecf Wlth%l)ge thg 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.



5.12 11.86 experinmental %55.94 5.13 11.71

*SteaC: 3-(5-nmethyl-1, 2, 4- oxadi azol - 3-yl ) phenyl acetate To a sol ution
of 9.40 g (39 8 mmol ) of the product obtained in Step B above in 300
nil of 5 toluene there are added 150 of para-tol uenesul phonic
acid and the reaction mixture is heated at reflux, using a Dean-Stark

system for 12 hours. The title product is_obtained after evaporatin%
of f the tldrwEHEUIESIOhghacompags depbedinothe Bygmpes gvgse Heiermigadaccording To

Cab. 18 midy ok rREo AR e B RA Y SR W gy B an

HCl solution is heated at reflux for 90 mnutes and is then left at
anbi ent tenperature overnight, with stirring. The precipitate is
filtered off to yield the title product. Melting point: 118C

El ement alpyai S£ 03080 %S i&cribd ' BAEBbLIOR yilddP ltarfig?cRBpounds used in synthesis of

compounds of the invention.

5 Preparation 1: 3-(5-methyl-1,2,4-oxadiazol-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
THEF. 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 MgSO, 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
MgSO4 and evaporated. The solid obtained is taken up in isopropyl ether and then filtered
and dried to yield the title compound.



15.90 experinental % 61.44 4.55 15.82 15 Preparation 2:

- 3-(1, 3-oxazol - 2-yl ) phenol Skp_A: 2- (3- et hoxyphenyl ) -1, 3-oxazol e A
suspension containing 1.16 m of 1-brono-3-nethoxybenzene (9.2 mmol),
2.12 M of 2- (tributylstannanyl)-1, 3-? azol e(5.9 mmol )and276 ng(0. 2
mvol ) of 20t etraki s[tri phenyl phosphi ne] % | adiumin 50 m of toluene
is stirred overnight at reflux under argon. The toluene is evaporated
of f usi ndlemaniglanigrosyahsisat or, and the residue is -11- then
suspended in ethyl acetate. %fter ff}lteri g the suspension, the
filtrate is evaporated to dryness and the crude product is purified
by chromat ogr aphyorenei %i | i 689¢8el 5.8 utingswi th Cl-12Cl2 and then
with CH2Ch/ acetone 98 /| 2 to vyield the title product in the form of
an oil. Step B?xﬁ’ff’(”ﬁ,e@%%hzoﬁ- 4Aphso(/§ 5/1.The product obtained in Step
A above (250 ng, 113 mmmol) is suspended in 10 mM of aqueous 48 % HBr
solution, and the reaction mxture is stirred overnight at 115C

Aft er cool i n(tepd-anbB&bimdripiped, dlowadiazdliveyljphetyitaeetugs poured into 10
m of 10 % NaHCO3 solution. The pHis adjusted to 7 and the aqueous
phase is extracted with ethyl acetate The organi c phase is washed

(sat urat §¢ Nefddonbrth 40 b @8 MIsCH bt tie prb&ld obl%]iﬁegria;?téﬁ Baa%ib%irﬁm ml of

10evaporation, the title product in the formof a white solid. _
Pr epab at it@ner®: th{nd(abe pedddy501mg of pereaidivenesulihopOuivehgihd therreadtionguixehre is

SteA N - R}XQ&? )éy feéh_llle)%glgg %Zﬁgelenq§{arq?)s(3lfsrtrérg,afgr dﬁ hours. The title product is obtained
after evaporating off the toluene using a rotary evaporator.

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 %o 61.44 4.55 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



17.3 g (249 mmol ) of hydroxyl am ne hydrochloride and then 35 m (251
“mmol ) of triethylamne are added to 80 m of DMSO A vol um nous white
precipitate fornms, and the 15 reaction mxture is diluted with a

smal | amount of THF. After stirring for. 1 hour, the precipitate is
filtered off. The filtrate is collectegi and then transferred to a
flask to which there are added 9.55 g (41.7 mmol) of

4- i odoberbeniuspended impdiy} aceeats. oMlei f;étamné thessuspensiiy the floateginevagorated to

vt ot ar SGL A R A holdl pFRREE By LMoo e e 2R ftinkwitn

expect ed qHALaid the®) i@ GHHC/acetane 98 a2l ty Siedd the title produ'bt trhihe f@tn cfadn Gid.
32.08 2.69 10.69 48.43 experinental % 32.05 2.77

Step B: 3-(1,3-oxazol-2-yl)phenol

5  The product obtained in Step A above (250 mg, 1.13 mmol) is suspended in 10 ml of
aqueous 48 % HBr solution, and the reaction mixture is stirred overnight at 115°C. After
cooling to ambient temperature, the mixture is poured into 10 ml of 10 % NaHCO;
solution. The pH is adjusted to 7 and the aqueous phase is extracted with ethyl acetate. The
organic phase is washed (saturated NaCl) and dried (MgSOy) 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.

20  Elemental microanalysis:

C H N 1
theoretical % 32.08 2.69 10.69 4843
experimental %  32.05 2.77 1055 47.46



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 m of
CH2C12 there are added 6.72 nm (48.2 nggt_)l) of triethylam ne. 3.34 ni
(35.4 mol ) of acetic anhydride are added dropw se and the sol ution
is stirred overnight at anbient 5 tenperature. After washing 3 tines
with water adépthen W{ecepilones-ipdebesragasarbormidinide dried over MySO4
and evaporated. The solid obtained is taken up in isopropyl ether and
then filtered to yield the title product. Melting point: 139C

St euS: 3- (I4-d4 edppRRMYE ) hdprvaiidtybtalned, id Seepadliabawl (8.48Qz, B2. 1d mmbDtin 200 ofl of
the product obtained in Ste9 B above (9.7 f8,,31.9 mol ) in 300 mi q(if

t ol uene tHtCh Hicee dtrdadriedsd /gl oS gaPROD Pl BRERIRPBREN P 4R P dhgmahk of
reaction pioxt L t . i ; ~St.ar : :

i nstall ata?écgfr%, Héﬂé/rd i ?1 %uagge@t'ldﬁwr#ij?ﬁcrl gﬁ% g glél?}gg?rggstt%at ngeérru%}rlltegts argghem
dr i ed5 usitergpaaatuec Uftar puashing\Netitiengviiowater a8d Geb58itle brine, the organic phase is
D:5-nmethyl-3-14-(4,4. 5, 5-tetranethyl- 1, 3, 2-di oxabor ol an- 2- Aphe | -

D 5 b o Bt daeeMES el S GRE: Tl b SoRRPRER 7 foeap! her and
above (SQQnMerdd tbAioRAI tifldpradfde, of DMF there are added 510 nmg (5.2
nmol ) of potassium™acetate and 577 ng (2.28 mol ) of

bi s( pi nadddlarnhdint: dd8°C The reaction mixture is degassed for 30

m nutes using nitrogen and 20 then 20 ng (0.09 mmol) of Pd(OAc)2 are
added. The reaction m xture is heated at 85C for 3 hours. After
cooling to aghipant tenpabdsphesylpBondhay, Addii@ayster, the reaction

m xture is extracted with ethyl acetate. The organi c phases are

conbi ned, washed (saturated NaCl) and dried (MgSO4). The crude

produygt i r I aph e | I

i xt (9o dP REGPLLERCONS PRAAPAABLARA SRC, Foh b Frde o SR ol b of

25 Mel ti ngugme there sk@8@ded 150 mg of para-toluenesulphonic acid and the reaction mixture is
heated at reflux, using a Dean-Stark installation, for 24 hours. The mixture is evaporated to

dryness and dried using a vacuum pump.

15 Step D:  5-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
DMEF 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 (MgSQOy). 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



- 13 - Stev E [4-(5-nethyl-1, 2, 4- oxadi azol - 3- Aphenyl ] boronic acid A

- suspensi on of the product obtained in Step D above (6.5 g, 22.7 mmol)
in 230 mM of acetone is stirred for 24 hours in the presence of 18.4
g (86.0 mml) of sodium neta- peri odat? and 70 m of aqueous 1M
armoni um acet ate sol ution. The acetong!is evaporated 5 off using a
rotary evaporator and, after adding water, the reaction mxture is
extract ed wi Sigpdi-hy| [abtetathel-1 R eomdieni-8-yppbge barasiceii®hi ned, washed
(NaCl) and dried (MgS™4) to yield, after evaporation, the expected
product. Preparation 4:

[ 3- (5- metAhyspdnsiort ob ¥@dpradadt -cbtathgd e Byebi abond ¢6.8¢| d2 3twimol) in 230 ml of
A: N-acetyl - 3-i odobenzohydrazi de 10 To a suspensi on of 3-iodobenzoic
aci d (2. ecggonegisoBirfeoloy Anhans i te PI‘FIS{EICFHEfP B-4ed8qdduroD); ¢f sodium meta-
successi ?&’10&2@3 A ’ﬂ()]mﬁgf é&ueoﬂsol %nﬁH@Aﬂ aRdEB D on: PR et&e??e\g%ela)ted

&
The reaction mxture i1s stirred overnight at anbi ent teerrpera ure.
1.19 § ( o8 dbhgnmoidry efappeadydnd) yfleraxidte water, slddedctamdnixhee iseattaced with

m xture i eat ed reflux for 30 hours. After e ratjqn

dryness, b SRugr aThe ol S S o BRdashed (SHED) e Ogeson o
C1- 12C125icp1, hRbNdvaKoRIiSg (R Ea3cBiel Prdct Whi ch is filtered off to yield
t he expected product. Meltingpoint: 178C Stev

: 2- (3-i odophenyl)-5-tnethyl-1, 3, 4- oxadi azol e The product obtained in

Step A above .9 .0, 4 nunqgl) ,i s heat t, 12 for. 3 .hours in 35
i bt poRsarafipn a?  (Remeloi 4 opedi B Fpondooriic dedven° up ' o
tol uene and the 20 m xture is evaporated to dryness again. The
residue fromevaporation is dissolved in ethyl acetate and the

or gani ¢ phasé&fepd-wasNedcatilt hiodohersabxdagidon, 10 % NaHCO8 sol uti on,
wat er and then brine. The organic phase is dried over MgpSOH to yield,
after evaporation, the expected product in the formof a creany white

sol i th Mrbtasagpepsiontor 34d&dbenzoid 4cid (SDFES:06 mmol) in 60 ml of THF there are added,

2-methyl -5-13-(4,4,5 5-tetranet hxl -1, 3, 2-di oxabor ol an- 2- Aphen)fl 1- .

1, 3, 4- ox Husugsedion, 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 POCI;. After evaporation of POCI;, 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 % NaHCOj3 solution, water
and then brine. The organic phase is dried over MgSOy to yield, after evaporation, the

expected product in the form of a creamy white solid.



The title product is obtained in accordance with the procedure
~described in Step D of Preparation 3 taking as starting material the
conpound described in Step B above instead 5of
3-(4-iodophenyl)-5-nethyl -1, 2, 4- oxadlaﬁ Mel ting point: 153C
"Stl):[3-(5-nethyl-1, 3, 4- oxadlazol ?phenyl]boronlc acid The title
product is obtained in accordance mnth the procedure described in
Step E of PréparGtioR- r@ethxlaﬁ<[3n(j‘ 48 Sqeuamei glp aediveaborelen-dompbeand! -
described in Step C 2 ad 10of

5- et hyl - 314- (4, 4, 5, rané? y1l-1, 3, 2-di oxabor ol an- 2-y1) pheny11-1, 2
, 4- oxadi azol e. Nbltlngp0|nt 254C EXAMPLE 1

843 (5-met hyl-1, 2, 4- oxadi azol - 3- yI) henox 3, 4-di hydro-211-5,1, 2-
benzoxat I:rlhﬁzté]fﬁ p,@dgctllscﬁk@gp HS@ ance wi h the’ procedure described in S'tep D of

A 5-bro I

acid (128’ gﬁ?%%g@%?ﬁ cool ﬁ‘gh%) Hﬁgb\é %&&{é &%nﬁge%%ggéc:pr\%ssg% BQ&W fstead
(0.279 nnfB(éhodqﬁwmwpannabﬂelZIh&aSmMMEJon is stirred for 30 nlnutes
at 0C and then for t 16 hours at anbient tenperature; it is

pour ed sﬂ@ﬁ#@glﬁﬁﬂ6lggggand is then stirred for a few nore minutes.

The white precipitate formed is filtered off and then washed with

copi ous anounts of water. 20 Melting point: 107C Steo

B: 5- br onp- N- S2pdMM or ¢4 hiyiejhyi-{d et-hoydjdrenZ edpsen plonariandd To a
suspensi on of 114 g (0.115 nol) of 2-chl oroethyl am ne hydrochl ori de
in 150 mM of CH2Cl2 there are added 34 m (0.241 nol) of

tri et hyl gmenglcapbdhdien, otHiiRMS Gecodfare (With @R PRIc2dRE debiRibed aHWSiEp E of
obtained in Step A above dissolved in 200 M of CH2Cl2. The - 1

sol ut i on Prepagationrie trkiing asthding snaieriad iyl eampuadpsiescithgd én afep ¢ gbe¥eeinstead

drs ol ovel ST SR e B APk it SRR PP Rl e

et her andsdisidd gsird 204fCto yield the title product. Nbltlng poi nt :

150C 55- br ono- N- ( 2- chl or oet hy0- 2- hydr oxybenzenesul phonani de

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



To a suspension of 29.9 g (91 nmmol) of the product obtained in Step B
-above in 450 m of CH2A 2 there are added dropw se, at anbient
tenperature, 200 nL (200 mmol) of 1M BBr3 solution in CH2Cl2. After
stirring for 30 mnutes, the solution ii poured onto an ice/ water

m xture, whilst continuing to stir. After separation and extracting
once with CH2Cl2, the 10 organic phase is washed with brine, dried

over MySeHutien ievt@pet faretihourhat eimbient égmphratuiesand ist emtveagh¢d widpiM FECl
until crystallisation,take | ace.. The title product.is coll ect
i1 ati SRR PR S “TBoR s phsc by U PRI NibsOF afE el G A8 Othe

[ (5- br omeolzt Ryek@pr RdRITY Qe pihenynklfiZrehb@i®elehiythe title bReiatdhamate To a
sol ution containing525.55 g (81.2 mmol ) of the product obtained in

Step C abligng noin725¢°€81.2 nmmmol ) of di-tert-butyl dicarbonate and
496 ng (4.06 mmol) of dinethylam nopyridine in 500 inL of CH2C12
there are added dropwi se 11.32 g (81.2 nmmol) of triethylam ne

di ssofved i nSZRA-mM  6ibr&ikid GL-22-cAlbrveykt hedrosylehtdneadpRoangdeani ght  at
anbi ent tenperature. The organi c phase is washed (saturated NaCl),
dried (MgSO4) and evaporated using a rotary evaporator to yield the

title pr e - ~di < 2= L PERPILD
1, 1- di ox ?ge%ta“?p ﬁgﬁ’@l&nz?%%b% @c}fHhﬁﬁ?%?%%ﬁ%@%ﬁ%“ﬁ%%ddﬁi %%?%%%Qgﬁve St
ar e heat €1, thetlauxadded dhepwise seankienf te@p&atuge, (206 nmimG200 romokKlof dMiBBr3

33.6 240 .mmol K in 1.2 | of ethanol 25for about 18 h .
ATt or “oooTRHG T ESChI ALOEHamPE TR BT SR PLH Eer e veter

After evapabal st E&ﬁﬁuﬁdg{ {R4iR. Wiet 4R dnd A@h8ling IR WK ICH €1, She
acidified with IN 1-1Cl1 solution - 16 - and then extracted 3 tines

wi t h1@H2 o1g2nicTiesoisgeashed phithdwine sdrigaksdred Mgl @eandi avapdraicdeThalpil e esisye is
S and. ev rated. The.residye obtained,(- i s_t.hen.
N ar af BuStRROE heane Ml ERSRURAGHT RS e, The fHstel Brebeitis,coheptsd; by

order tofiltenve t he heptane supernatant. The residue is again
triturated in a heptane/isopropyl ether mxture to obtain a 5 solid.
After fiMeaddmaint dA2°Groduct is rapidly dried and then ground in a
nortar. The solid obtained is dissolved in heptane, stirred for about
1 hour and filtered to yield the expected product. Melting point:
129C Step F: septD-but ykt-butyl [(5-bromo-2-hydroxyphenyl)sulphonyl](2-chloroethyl)-

8- br ono- 3, 4-di hydro-2H-5, 1, 2- benzoxat hi azepi ne-2- 10car boxyl ate

1,1- 8 oxi de carbamate

To a solution containing 25.55 g (81.2 mmol) of the product obtained in Step C above,
17.72 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 1132 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

(MgS0,) 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,COs 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



To a solution of 19.65 g (70 6 mvl ) of the product obtained in Step

- E above and 259 ng (2 mvol) of DVAP in 200 ml of CH2Cl12 there are
added dropwise 23.1 g (106 mpl) of di-tert-butyl dicarbonate

di ssolved in 125 m of CH2Cl2. The rea%i on mxture is stirred at

anbi ent tenperature and then, after 3 hours, 100 ng of DVAP are
added. The solution is 15 stirred for 45 mnutes. After washing tw ce
wi th wat end dhedh extrakteBrd Ames i 6HgGhi dhelesgaeid phage il aghedr twiggsehdripe,
evapor at ed. . The idue from evaporation is.triturated.in o
The ot 1 8 ghern SN i SRR IRk Sl [ 722 3 B e in
resul ti ngeptn® fdegiepi thatBixie GO allswkil | tb edepaateOiny belefl tb hembid g heptane
pr oduct . lting point: 119C 20Step ) . .

G [ 2- Oer ﬁum%wcgh%@ﬁgdee 1s agay] Girasd 3n 2 hgplayeliseprppybetheranixture to obtain a

b thi At . (A | UL ‘ .
ookt LSO ARG IRy LD By RS e
trii sopr opainedds diseolved @lkkprdne pdtirteldHor alomit dchouo andblterad do yivttetheNZXpected

there are added dropwise 90 ml (143 mmol ) of 1.6M nBuLi solution. The
reacti onPH%flre is stirred for 25 1 hour at -65C and all owed to

return tq.apbi g, togRerature. After stifling for 1 hour, the

fb g agh o8¢

solution1s cooled In an ice bath and hydrol ysed by addi ng 320 m of
0.5M HO solution. After extracting 3 tinmes with CH2Cl1l2, the organic

phase is washed with brjne, dried,qv y . SOA and evapor at ed.
The residue &@%ﬁkent@ﬁtﬁ)’bfw %gr;ﬁ"%?nézlafﬁ%yd” QTZ%?’]@\’;%&S?W%SW?W%?
tritypated in heptang,apdbi! st rURGdO yield the title product.
Melting point: 197C Step Ptert-butyl

8-0-(5-tnethyl-1, 2, 4- oxadi azol - 3-y1) phenoxy - 3, 4-di hydro-2H

55,1,2-b t hi i ne- 2-car boxyl 1. 1-dioxide.A i
cont ai nt 19 S B CEoBLACE FER ERRY LRI oledticf bHaeR SR ERINC Ehd 250 ne
1.17 g (62 Genstyel DMAPtAQ00 apIurE, @i (1Re paraide@drcbwise $3.1 & (104 $hrlol) of

mol ) of pyridine, 1.8 g (9 9 nunol% of copper acetate and 8 g of 4 A
si eve i ndrimr-htybdicaepate idisselved e d2pml @ﬁsﬁgﬁh- ToprfRACHP Y FEXUFE i stiree at

20 hours ' ' il f d fid te, ' ifh
To 125 skl by ) e v ot 100 e Ir PURH AL ey i
t he 151t statred hoedSmeinercapaftat washirtgorwdeeywas svatckhad evithoeringy, deumpanis phase is
purified by chromatography over silica gel eluting with a mxture of

CH2C12/ aé@%ﬁéergl‘ﬂgﬁ%a apd) eypparefedn Eheotesidie dtph FHIMGERTIONS (YT A Bgptape-

mer i ngueThSteRy bbt8mnla {uidiVadlin hefadt i0HHRE Bbr 4% Mok L RERKIY in a precipitate
-3, 4-di hydro-2H 5, 1, 2- 15benzoxathi azepi ne 1, 1-di oxi de A sol ution of

1.92 g (hidh imfabdeledad ytehbthertvldycodwbt ai ned in Step H above is heated
at 80C f%ZZ hour s i§° 5 m of 4N HCl solution in dioxane. The
m xture PClBEREFAIL4 G 0 dryness and dried in vacuo. The crude
product is purified by chromatography over silica gel eluting with a

m xture of CH2Cl2/AcOEt. The solid is taken up in isopropyl ether and
filtded to StepG:  [2-(tert-butoxycarbonyl)-1,I-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 Nj, there are added
dropwise 90 ml (143 mmol) of 1.6M nBuLi 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



20yield the tide product. Melting point: 177C - 18 - EXAMPLE 2:

- 843- (1, 3-thi azol - 2-yOphenoxy] - 3, 4-di hydro-2H 5, 1, 2- benzoxat hi azepi ne
1,1-dioxide Step Aitert-butyl 843-(1, 3-thiazol-2-yl)phenoxy]

-3, 4-di hydro-2H5. 1, 2- benzoxathiazepiﬂ - 2-carboxyl ate 7, 1-di oxi de
5The title product is obtained accordi g'to t he protocol described in
Step H of Exanple 1 usin %S-th[azoj-z-yl)phenol (the preparation_ of
whi ch i s Migxer iama@Viim)fo&go be revidie ishieken 2p08, heptgng)and) afisr gggporation, is

i d of . i .
051529, Sty SOMBRYD Pl ELERIUAII R0l pRGR:

product is obtained according to the protocol described in Step 1 of
Exanpl e 1 using the conpound obtained in Step A above instead of

oxadi azol -3 JERHEnoxST & HUar S S S B ERE SRUplr A B g bl
xylat® 1, 1- di oxi de. SNE}-bémgxqpbiapdpinel 23 bbaylateelybalicaddem cr oanalvi s:
theoretical %54.53 3.77 7.48
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
10 125 ml of a mixtare of CH,Cly/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,Cly/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-

15 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
20 yield the title product.



17.13 experimental %54.68 3.85 7.34 17.18 EXAMPLE 3:

- 843- (1, 3-thi azol - 5- 31) phenoxy] - 3, 4-di hydro- 2H- 5, 1, 2-
benzoxat hi azepine 1,1-dioxide Step A tert-butyl

843- (1, 3-thiazol -5-yl ) phenoxyl-3, 4-di h

20benzoxat hi azepi ne- 2- car boxyl ate 1, 1= oxi de The title product is
obt ai ned_according to the protocol descri bed in Step H of Exanple 1
usi ng (3%..%— ySj[é-lﬁb,ﬁdhlé(lphb-mpbpm?@ﬂ1355hd1(b57dm%1h5,i1@ descri bed
= oot ved. Chem, o gRimidibille 1, 14838 1 nstead of the conpound
St 3: 8-13-(1, 3-thiazol -5-yOphenoxyl - 3, 4-di hydro-2H 5, 1, 2- benzoxat hi aze
pi ne 1, 1-di oxi de The t|tleéfroduct I S obt ai ned accordlng to the

prot ocol desékpEd i ferst [ b EaeV-8-YDrheravyl P Hedibuttpoathe lobt ai ned
in Step A above InStEgg%ﬂéhﬁﬁ%ﬁﬂpy%¥h§§ﬁ§w95§gﬁ 1 yl- 12, 4-
e

5oxadi azol - 3- yEphenoxy nzoxathlazeplne 2-car
boxyl ate 1,1- dioxide. Melting point: 60C (neringue)

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 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 mzcroanablszs

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-dihydre-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.



El emental m croanal yviv- theoretical %54.53 3.77 7.48 17.13
~experinmental %5469 3.76 7.06 17.10 10 EXAMPLE 4:

843- (1, 3-oxazol - 2- yOphenoxyl - 3, 4-di hydro-2H-5, 1, 2- benzoxat hi azepi ne
1,1-dioxide Step Atert-butyl

8- 13- (1, 3- oxazol - 2- Aphenoxyl - 3, 4- di hydld 2H 5, 1, 2-

benzont 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

L0 st 00, Lne RO 81 S ERAL DR £yl S PR cpine
-3, 4-di hydro-2H- 5, 1, 27bgngaxat hi azepi ne 1, 1-di oxi de

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-
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  3.77 748  17.13
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 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.



The title product is obtained according to the protocol described in
- Step | of Exanple 1 using the conpound obtained in Step A above

I 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, - 20 - Mlting“ point: 180C El enent al

m croanabyis: C H N theoretical %56.98 3.94 7.82 8.95 experinental
% 56. 60 Bledmng point: 180°C

C H N S
theoretical % 56.98 3.94 7.82 8.95
experimental % 56.60  3.92 7.65 861

EXAMPLE 5: 8-[4-(5-methyl-1,2,4-o0xadiazol-3-yl)phenoxy]-3,4-dihydro-2H-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 NH4Cl solution and is then extracted with CH,Cl,. The organic
phases are combined, washed (saturated NaCl), dried (MgSOy) 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.



7.65 8.61 EXAMPLE 5:

- 844- (5-met hyl - L2, 4- oxadi azol - 3-yLphenoxy] - 3, 4-di hydr o- 2H- 5, 14-
benzoxat hi azepi ne 1J-di oxide Step A tert-butyl

8- hydr oxy- 3, 4-di hydro-2H 5, 1, 2- benzoxg%gi azepi ne-2- carboxyl ate

1, 1- di oxi de A suspensi on of 4 7 g (13 mml) of the product of Step

Gof Exanple 1 in a mxture of THE a
stirred at asfgedat téﬁﬁéﬁéﬁ’@@’@é ]l’%"‘tOPﬁ@dlﬁ?Césgeﬂ&?@e’@qx)’% 32¢7d1§)’¢i’@’ %I’J?@ ]néfml)

of sodi um perborate ye The reaction mxture is
i "ng. sar iRl R ol Ut i

di l uted by addi ng satur lution and is then
extracted with CH2C12. The organi c phases are conbi ned, washed
(saturated NaCl), dried (MJSO4) and evaporated using.a r

evapor at die UFREIPES! dygb B EABBIEAPi B POt detribpd df S | P Fxpagle 1

| n_hept aen) ind NSRS EREIRENS] ifsles dORSinGkad SR/ LB 8BRS mdthyl. 124

precipitate’is tered to 15yl el d the expecte

pr oduft . omlazom@ Y iphehoxylB3Ed bydro-BH 15et, 2-bburoxhth@ddib e 2nmirtxlylate 1,1-
1, 2, 4- oxadi azol - 3-yl ) phenoxy] -3, 4-di hydro- 2H

5, 1, 2- befAR hlazeplne2carboxylate11dioxide The title
product iy ;@b Aliped7agcording to the protocol described in Step H of

Exanpl e 1T 720 using the conpound of Preparation 3 instead of the
conpoundEé'fon@ﬂémpwthl& -21 - Step

C. 8[ 445-net hyl- 1, 2, 4- oxadi azo&, 3-yl,) phen - SA-di hydr o- 2H 5, 1, 2-
benzoxathlazeplne 1 1-di oxide The title oduct i s obtained according

to the prot ocolthgmgﬁdfdzlg@d i 54.8bep 4()5)f Exappl @.5b using the corrpound

obtained in Step B above instead of tert-butyl 8-[3-(5-methyl-1,2,4-
experimental % 54.81 4.07 1096 ~ 8.54

10 EXAMPLE 6: 8-[3-(5-methyl-1,3,4-0xadiazol-2-yl)phenoxy]-3,4-dihydre-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-dikydro-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 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.



5o0xadi azol - 3-yl ) phenoxy] - 3, 4- di hydro-2H 5, 1, 2- benzoxat hi azepi ne- 2- car
" boxylate 1,1- dioxide. Meltingpoint: 171C El enrental m croanal ysis:
theoretical %54.69 4.05 11.25 8.59 experinental % 54.81 4.07 10.96
8.54 10 EXAMPLE 6:

843- (5-net hyl-1, 3, 4- oxadi azol - 2- yOphehoxy] 3, 4-di hydro-2H5, 1, 2-

benzoxat hi azepi ne 1, 1-di oxi de SSA:tert-but

D130 oL HXAMPIE 71 o Ely aszm,lzhgxn;lm%em%gm -5l Rybropthiazepin-8-
5,1, 2- benzoxat hi azepi ﬁﬁga ﬁ@{ yIate 1, 1-di oxi de The title product
i s obtained according P protocol described in Step H of Exanple

| by 15 reacting the product obtained in Step A of Exanple 5 with the
d of P t 4 d
compound o Sreegpafr a Ie?tnbmyll é? faj’ (ee?hox(}))Zar rolr(zaylj: gr?o%cljlz?(} 40 Elzh)l?clér%pﬁ—i %tll ? n 1

benzoxathiazepine-2-carboxylate 1,1-dioxide

5  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-(ethoxycarbonyl)phenyl]-

boronic acid.

Step B:  Ethyl 3-[(1,1-dioxido-3,4-dikydro-2H-5, 1,2-benzoxathiazepin-8-yl)oxy] -

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 mzcroana_ly_szs

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-

yl)oxylbenzonitrile

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.



SkpJ3: 81345- et hyl - 1, 3, 4- oxadi azol - 2-yl ) phenoxyl- 3, 4-di hydro-2H-5, 1, 2
" - benzoxat hi azepirte 1,1-di oxide The title product is obtained
according to the protocol described in Step T of Exanple 1 20 using

t he conpound obtained in Step A above bgstead of tert-butyl

843- (5-nmet hyl-1, 2, 4-

oxadi azol - 3- yephenoxyl 4-di hydr 0- 2H- 5, benzoxathlazeplne 2- ear bo
xylate 1,1- otepdide. SN {idigds- Mdﬂvgizemﬁz? enEipeEEP7- SR -
3-[(1,1-dioxido-3,4 2H 5, 1, 2- benzoxat hi azepi n- 8-

yl ) oxy] benzoat e Stepg%ﬂ¥g§ﬁkb ty

8- 13- (et hoxycar bonyl ) phenoxyl - 3 4 di | zydro-2H 5, 12-

benzoxat hi azepi ne- 2- car pboxyl at e 1-di X|de 5The tijtl e product _is
obt ai ned é}eéﬁﬁonrﬁauqtds e ’émﬁficﬁ%‘?f mg&@st £ PHIACQ ﬁle?ﬁf@ﬁdllp Peﬁafrﬁﬁémﬁle 1

reacting uE1'ﬂ the QQM?&urRib&ﬁblﬂ@@ il §te§t§%b3vé)fnsé§@%?lt§"t—§ut\§ﬁ BH13-(5-methyl-1,2,4-

13-(ethoxyc rbonyl ) phenyl ' boronic acid

3- 1115 1- dikadkazbd-33yliphdnbwydrid ﬁ}h-yﬁrolZH-SblaEl-b@ﬂaIXIatMmee-QWa)Mlale -
benzoateé}q The tltgz(Product i s obtained according to the protocol
descri bed/§M4r&pet 135tC Exanpl e 1 using the conpound obtained in Step

A above im&ﬁ&@ﬂ;ﬁtfcréa% Qutyl 843-(5-nethyl-1, 2, 4-
______ ]XSS 4-di hydr o-2H 5, 1, 2- benzoxat hi azepi ne- 2-carb

oxylate 1,1- dioxide. Meltind pointd 120®Y 15 ElSemental ni croanal ysi s:
c theoretical % 56.95 3.82 8.8 10.14

experimental % 56.66  3.88 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  aminojmethyl}phenyl)boronic acid.

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

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 terr-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.



HN theoretical %56.19 4.72 3.85 8.82 experinental %55.71 4.70
“4.07 9.02 EXAMPLE 8:

3-[(1, 1-di oxi do- 3, 4-di hydro-211-5, 1, 2- benzoxat hi azepi n- 8-
ypoxyThenzonitrile Step A:tert-butyl 4

8- (3- cyanophenoxy) - 3, 4-di hydr o- 2H 5, 1'% benzoxat hi azepi ne-

202-car boxyl at e 1-di oxi de
- SRARAFLE 307 Strepeanio3 by droo2 b & henrevedisesnine i dgpide

B:34(1,1
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20

Step A: tert-butyl 8-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 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 fers-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.

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

hydroxybenzenecarboximidamide

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

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

C H N S
theoretical % 51.57 4.33 12.03 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-
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 ul (5.04 mmol) of



benzonitrile The title product is obtained according to the
“protocol described in Step | of Exanple | using the conpound obtai ned
in Step A above instead of tert-butyl
8-[3-(5-nethyl-i, 2,450xadi azol - 3-yl ) phgpoxy] - 3, 4-di hydro-2H 5, 1, 2- ben
zoxat hi azepi ne- 2- car boxyl ate. Mel ti ng'ggl’nt : 131C El enent al
m croanalLcis: C H N theoretical %56.95 3.82 8.86 10. 14
exper i meftiporogetic gehydrgly dopwisg, gdter stirringefigpNpicur gt aybiest tgmperature, the
- di oxi do_rg'ac?i_ ﬁ“nﬂ)(ﬁ'l?é) 's%s%e&%ﬁ&xe@gtgf(gﬁcmh%ﬁ %ﬂﬂﬁa@ﬁrﬂeﬂ&gﬂ solution and is dried
10benzyl I'ne Ranesu phonam de

over MgSOy. The crude product is purified by chromatography over silica gel eluting with

CH,Cl,; to yield the expected product in the form of a meringue.

C H 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 1N 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 (MgSQO4) 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.



Step Aten-bury!

* 8- (3-fi (methylivul phonyl)am nol net hyl ] 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 obtained according to the protocol described in Step H of
Exanpl e 1 reacting the product obtained in Step A of Exanple 5 with

(3-{ [ (rethyl sul phonyl 15am no] net hyl } phenyl )boroni¢c acid. Ste

B: 3-[ (1, 1-di é@gﬁ l)ér(ﬁym@lzlk&%%a ﬂﬁéﬁﬂ%&‘fﬁ?’é’i ey Oy%lshﬁ]lo 2-
benzyHmet hanesul phon ct is obtai ned according to
t he protocol descri bg Zg%até{]ﬁfé Izﬂ?%ﬂgéjl e 1 using the conpound
obtained in Step A above instead of tert but yl 8 [ 3- (S—rrethyl 1, 2 4-
20oxadi azol - 3-yl ) phenoxy] - 3, 4-di hydro-2H 5, 1, 2- benzoxa

r boxy! at &012 SIUEHRE ) Mgf PP mymelorhihe modpe tainegn t@(ﬁl@éﬁ% i of

8- phenox t
K Por AR e faﬁ%%ﬁ%@f?@ﬁ%ﬁzﬁ%gida%nﬁ?@%g%ﬁﬂgﬁfﬁm :

car boky! ataed al relilox usieg a DEle Stark Isgstpmnofdud haurpbAfiemedpactiondihegernde

the prot ocoI desc i bed i H. of anpl e act i d
bt al ned IS BIPACOE PERBRG PETS AT LR M oA SR et a5 pROREY P o
B: 8- phengiyd thetxPbdydp@ugét: 5. 1, 2- benzoxat hi azepi ne 1, 1-di oxi de The
title product is obtalned accordl ng to the protocol descrl bed in Step

| of Exalﬂ:@l@ngptusi dg‘Of(ﬁe corrpound obtained in Step A above instead of
tert-but

oxadi azo _%mg,q %’@’ﬁ%ﬁ%&s@ 4. d| hydro 2H 5, 1, 2- benzoxat hi azepi ne-2-carb
oxylate 1,1- 10di oxide. Meltimg poimt: 1N)C S

theoretical % 54.69 4.05 11.25 8.59
experimental % 54.78 4.11 11.00 8.70
10



EXAMPLE 11:

»3-[(1, 1-di oxi do- 3, 4-di hydro-2H 5, 1, 2- benzoxat hi azepi n- 8- ypoxy] - APhydr
oxybenzenecar boxi m dam de The title product is obtained according
to the protocol described in Step A of freparation 1 15 using the
conpound of Exanple 8 instead of 3- hy'd%okybenzoni trile. Meltingpoint:
163- 166C El enental meroanalyyis: CHN theoretical %51.57 4.33
12.03 9.18 experinental %51.27 4.42 11.62 9.31

PHARMACOLOGICAL STUDY

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

5 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 pl; membrane potential kit from Molecular

10  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 pl;
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 pl; in a concentration
range crossed with that of AMPA) and the action of the compound is measured kinetically.

15 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 ECjx

(the concentration of compound which doubles the membrane potential brought about by

20  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

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

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



EXAMPLE 12:

©8-1345-(trilluoronethyl)-1, 2, 4-oxadi azol - 3-yl ] phenoxy} - 3, 4-di hydr 0202
H 5,1, 2- benzoxat hi azepine 1,1-dioxide - 25 - trifluoroacetic
anhydride dropwi se. After stirring for hour at anbi ent tenperature,
the reaction nixture is washed with waf&8F and then with saturated Nan
solution and is dried over MgSO4. The crude product is purified

chr omat ogrepery isvieimask) This aEnowy tgst ngemitye © ageme Eurol yPhare- tlﬁ% 325,

erpect o0 BT nd b 498 g R IBE mRTATRIASL, 1LF 9508 355
9.59 and is based on the differences in the exploration of 2 objects — one familiar, the other new.
The test procedure, which has been adapted for the CD1 mouse, comprises 3 phases which

5 take place in the same test enclosure. During the first phase, which lasts 30 minutes, the

mice are habituated to the environment (habituation phase). During the second phase,

which takes place the next day, two identical objects are placed in the enclosure and the

mouse is free to explore them (familiarisation phase). Once the total duration of that
exploration has reached 20 seconds, the mouse is taken out of the enclosure. In the course

10 of the third phase (5 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.



7.69 EXAWPLE 13:

' 843- (3-net hyl -1, 2, 4- oxadi azol - 5- Aphenoxy] - 3, 4-di hydro-2H-5, 1, 2-
benzoxat hi azepi ne 1, 1-di oxi de Step

A: 3-1(1, 1-di oxi do- 3, 4-di hydro-2H-5, 1, Z-Qenzoxat hi azep in-8-yl) oxyl
benzoi ¢ 10acid A suspension of 1.0 g (%. 23 mol ) of the product
obtained in Step A of Exanple 7 in 20 ml of IN NaOH solution and 1 nl
of THF | £XAMLE G: oPharmecgutical camgp®itiott er cool i ng to ambi ent
tenperature, the reaction mxture is acidified by slowy adding IN
HC1 solution. The white precipitate is filtered off and dried to

yi el d t h&caxpRabete prapdtition of 1000 tablets each containing 10 mg of 8-[3-(5-methyl-1,2,4-
153-[ (1, 1-di oxi do-3, 4-di hydro-2H 5, 1, 2- benzoxat hi azepi n- 8-yl ) oxy]

12) - N- hy @xadigeal Sari caony it bediwdigeH o A-benaparuizshingfl. kfiexiseoduct

obt ai ned 4, lgg)A above (540 ng, 1.61 nrnol) in 10 mM of CH2C12 10¢g
Cher e aré X D Sl ess s o, BB (T 61 I 6t TBTU ARd T Rén
364 ub ( HdPoxypropaldellofos®l. EA... Al.t.er. . stitri.ng.for..20.m.nutes.,..120.ng2g
(1.61 =lgt) of N- 20 hydroxyacetam di ne are added and the reaction

m xture i%% @EF‘F"fcé‘d"'f-O'r-"-1‘:-5'"hours~a't~"arrb'r-em----t‘errpe'r'at-ure:"-'Th'e"r'eaCt'i Whe
mxture igci@shed with water and then with saturated NaCl sol utioniopg
dried (MgSO4) and evaporated to dryness. The residue Is taken up in
CH2C12; Magnesiemptencatpi.t.at.e..f.orns..which.is.filtered.off..t.o.yield.t.he3g
expect edgpkgduct. - 26 - Step 3
C: 8- 13- ( 3Mfethyt=1;2; 4~ oxadi-azot=5=yyphenoxyl=3; 4=di-hydr o= 2H5;1;2-> &
benzoxat hi azepine 1, 1-di oxide To a solution of 390 ng (0.99 mmvl ) of
the product obtained in Step B above in 50 nl of toluene there are
added 35 ng of para-tol uenesul phonic acid and the reaction mxture is
5 heated at reflux using a Dean-Stark systemfor 12 hours. After
evaporation, the crude reaction product is purified over silica gel
eluting with a mxture of CH2C12/AeOEt 9 / 1 to yield the expected
product. Melting point: 140C




El emental m eroanabyis: theoretical %54.69 4.05 11.25 8.59
“experinmental %54.78 4.11 11.00 8.70 10 - 27 - PHARVACOLOG CAL
STUDY EXAMPLE A: Study of the effect of conpounds on nenbrane
depol ari sati on brought about by AMPA ig primary cultures of rat
neurons. The test conprises the in vit %'neasurenent, by neans of
fluorescence, of the nenbrane 5 depol arisation brought about in
cultured rat enbryonic neurons by the joint action of AMPA and the
conmpound under test, conpared to thq:eﬁhhgn of AMPA al one. The brain
cells are placed in culture and kept~Ina cell culture incubator for
18 days. After incubation, the culture nmediumis w thdrawn and
replaced with fluorescent probe |oading nmedium for neasurenent of the
nenbr ane bot@amogndy ggorula gBinbr ane potential kit from Ml ecul ar 10
Devices) and left at ambient tenperature for 1 hour. The base
fluorescence of the wells is read (FDSS apparatus from Hamamat su) and
the cells are then injected wth AMPA (20 [%}D concentration range:
from3 to 100RM and the action of the Aﬁh& ¥'s greasur ed ki netically.
The test conpound is then it Red_intg YR Ml | s (20 RI; in a
concentration range crRsge AMPA) and t hgraction of the
conpound i s neasured ki ng

wherein R; represents a hydrogen atom, a cyano group, a linear or branched
5 (C1-Cg)alkoxycarbonyl group, a (C;-Ce)alkylsulphonylamino-(C;-Ce)alkyl group in
which the alkyl moieties are each linear or branched, an N-hydroxycarboximidamide

group or a heterocyclic group,

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

pharmaceutically acceptable acid or base,

10 it being understood that the term "heterocyclic group" denotes a 5-membered
monocyclic aromatic group containing one to four hetero atoms which are the same or
different and 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

15 (C;-Ce)alkyl and linear or branched (C;-Ceg)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 R; 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



15 At the end of each of the two periods of kinetic measurenent, 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
vari ous concentrations of conpound. Fog each concentration of
conmpound, the result is the area under {Re AVPA curve at that
concentration, and the EC x (the concentration of conpound which
doubl es t he sHestibreatre whishedie ithd stne wghtiffepaiugndyhivh armPalecied from linear or
cal cul at ed. o) f .t ' i r tiate the

xci tatory OEE BRI g Mial H PRI BEERE O ot
Exampl e 1 and Exanple 13 have an EC2x of 5 and 1804, respectively.
EXAMPLE B: (bject recognition in the CDL nouse - 28 - nenory in
humans. Thi £@empgs ebikrmuln dbpeeprding (@ glaiydi sprqatgrsed yn ﬂﬁﬁé%rﬁpffw*?s, a

325, 173-18 | ' ' ( '  cathi
senav., 1098 B30 A 1. LA, LT LG RAR ORI ARG isotiproly.
expl ofat i on tlbzARylohieditsolyl, ditkiakelyl bi akadiddoéylairbey, ineptionkily Hedsd possible
procedur e, ich h been adapted for the CD1 nouse,. conprjses 3
phases whi cvﬁvgr e5ch aﬁﬁwpﬁr% 19 e pyhstaaErOY was Oréﬁ%fﬁé%%?eﬂ%%ﬁﬁwethe same
first phaseo Wb AatwhidPafd LIERI frdh BinlirGk WARRORRE LUALRY] bl LiR&r or
envi ronnment (habituation phase). During the second phase, i ch takes
pl ace t he néxanchead/(CitGopolgealoalkddl obj ects are placed in the enclosure
and the nouse is free to explore them (famliarisation phase) Once
the total duration of that exploration has reached 20 seconds, the
nouse i s st ak®iRhdPbf tRRURNG) R&EBng tdclhiE 1COhHr S Reriskl iRkhd: IRG efrebchts a
phase (5 minutes, recall phase), 6 hours |ater, one of the sanme

obj edfs is tleaprEsumxadiazdylogipnp.ngontivaaldly heing pessitde farapaeh phthe groups to be
obj ect), _as sﬁ‘@sltiltutgé he ];1%' 5} pn%gre gu?s&&tentg wrlﬁzgl[l ar‘%lﬁléa g&rﬁ : orT (ﬁ’i?t"[e%lﬂ[i ?ﬁd %ic?)fare
expl orati on, express%& PR Seconas e e For® g8cho e two

obj ects. Thegeleawd r adtoranilmehs, owhivgdhchéay e (Of-€yjatiiis| yanbeelinegt ven threnched
carrier by the oral route 60 mnutes before the famliarisation

phase, expl éreColpelyhploaikyi-ar object and the 15 "new' object for an
equi val ent period during the recall phase, which indicates that the
obj ect previously presented has been forgotten. Aninmals having

recei ved 6a Comgounds dhidrmiiac(l) adcatdsg mnelain dgohdracerised ph ohiae R;hrepresaats a

obj e preferentially, ich indicates that the nenory of .the object
pr eviousl y dr%@&w&h %a}ﬁﬁ@éﬁdlﬁ@éﬁ Hoap. MretipEgl b Bpsile donrich dirbe
conpounds Ofgr&ﬁﬁ tHHE G i thBY %S}tdn‘érbr%ﬁc%’ sub@fuerid wlRSEe e s O Siffefent
and 3 mg/ kg"PO, there 1s significantly nore exploration of the new

obj ect thanaod whieh fimndeldctad Bbindatear wi brandord (G nGs)alisll envd Hingar els| irarghed
of the exploration ti for the "new' object conpared to the
"famliar" g@]‘gé)tpfﬂ)a%ﬂ{égﬂ(y‘ndi cates that the conpounds of the
invention greatly enhance menorisation. - 29 - EXAWPLE C

Phar maceuti cal conposition Fornula for the preparation of 1000
tabl et s dacKosmovadnphprmoland) afcogling (Gelgin Hy ¢haraggerssed in that R, represents a

oradigzol 3 DOAIENENY) 34 S S B RS P e

starch 10 ggt@gt ose 100 g

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

position of the phenoxy ring carrying it.

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



Magnesi um stearate3 g Talc3g - 30 - CLAIMS I. Conpounds of formula
“(1): wherein Rl represents a hydrogen atom a cyano group, a linear
or branched 5 (G -C6)al koxycar bonyl group, a

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

moi eties are each |inear or branched, ah N- hydr oxycar boxi m dam de
group or a heterocyclic group, their enantioners and

di ast er eoi sengf[3;(Sancthgl 52, 4addiliazar3-ghphenok yied, éafihwire-BHa5,1,2-
pharmaceuti cally acceptabl e acid or base, 10it being understood that
t he tern1"heté?%%§@%? qﬁ?%iﬁ‘%8§ﬂ81es a 5-menmber ed nonocyclic
aromatic gr QUB-[AQAL AL QNS0 BIhek - AL Ry dHhlbes ape the same
or different and which are selected fromnitrogen,” oxygen and

sul phur, it optizonathiazefes hg-gosidebl e for said heterocyclic group to
be substituted by one or nore substituents which are the sanme or
different and which arc selected fromlinear or branched

15(C15Co) al kyehr @Aghtldn@@ranar dhkRRGMRhetC a:fd0)R0! ¥A@IiOR! da¥th - théreof with a
Conpounds of formula (1) according to claim 1, characterised in that
Rl repr esenpbammageutispby pedep@blgrasipor bage. Conpounds of formula (1)
according to claim1l1, characterised in that 121 represents a

5- menber ed nonocyclic aromatic heterocyclic group containing at | east

one nitragemraest 68 thet pRPhiadbal ofy chapiigidpagsidield o) srbligy wmm 1,
be substituted by one or nore -31 - substituents which are the sa

or differ enchapeiCiisddn thet theseisaiceded SHERE Matrakt 2 6pmpPEKkedgrmula @b
(G -C6)al kyl and linear or branched (Ct-Co)pol yhal oal kyl . 4.
Compounds of fornula (1) according to claim1, characterised in that
Rl represents a pyrrolyl, pyrazolyl, G)ql azolyl, triazolyl,
tetrazolyl, isoxazolyl, ox3gglyl sotWg&zol yl, 5 thiazolyl,

t hi adi azolyl, dithiazolyl or oxgdi aks yl\ggpup it optionally being
possi bl e for each of the groups : substitutedggy one or nore
substituents which are the same~qQr_giriferent and ich are sel ected
fromlinear or branched (Cl -C6)alkyl a@R |inear or branched

(G - Co) pol yhal oal kyl .

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

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

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

formula (1II):
0O N 4 O
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):



5. Conpounds of fornmula (1) according to claim1l, characterised in

*that Rl represents a 10 thiazolyl or oxadiazolyl group, it optionally

bei ng possible for each of the groups to be substituted by one or

nore substituents which are the same 8% different and which are

selected fromlinear or branched (Cil- %alkyl and linear O branched

(G - C6) pol yhal oal kyl . 6. Conpounds of formula (1) according to claim

1, characterised in that Rl repres@n@;Ch 15 1, 3-thiazolyl or

1, 2, 4- oxadi azol y1 group,Hal onale\bgyngFF9€5|ble for each of the
nmor eNsubst™ tuents which are the

| ecteld fromIineaivygr branched

sanme or different and which &
(C1-Co)al kyl and linear or bragc é 1- C6) pol yhal oal kyl 7.
Compounds of fornula (1) according t Flaim 1, characterised in that
121 represents a 201, 3-thiazolyl or 1,2, 4-oxadi azolyl group
substituted by a nethyl or trifluoronethyl group. 8. Conpounds of
formula (1) vaeeed diang agqeﬁﬁ@ménb&b@r acterised inthat RLis in neta
position of the phenoxy ring carrying it. 9. Conpounds of forrmula (I)
according to claim1l1, which arc: - 32 -

6113 (5- et Infhcvls B QUREAEOlr Pk SBBRRAY b Bl iy - 2045, 1,2
benzoxathlazeplne

8-[3-(3-nethyl -1, 2, 4- oxadi azol - 5- yOphenoxy j - 3, 4-di hydro-2H-5, 1, 2-
benzoxat hi azepi ne 1,1-dioxide; 5t heir enantionmers and

di ast ereoi soners, and al so addition %a|%9 thereof with a

phar maceutical |y acceptablsI Cld or ‘0. Process for the
preparation of compounds o ( ording to claiml1,
characterised in that there is as starying erial a conpound
of formula (H: 10wherein Hal kepresents a haloggh atom such as
fluorine, chlorine or brom ne and™~R rgpresents a |linear or branched
(G -Co)al kyl group, which is reacted with 2-chloroethylamne in a
basic nmediumto yield the conpound of forrmula W):

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\// / R"

/> (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):



Hal Un OR 15wherein Hal and R are as defined hereinbefore, which
“is then subjected to the action of a boron-containing conmpound to
yield the conmpound of formula (I1V): - 33 - 000 (I1V), OH wherein
Hal is as defined herei nbefore, which 52 then cyclised to yield the
compound of formula (V): Swherein Hal TS as defined hereinbefore,
which is subjected to a reaction protectlng the nitrogen atomto

yi el d the conmpound of formnul I(IVI) R* Wherein Hal is as
defi ned herei nbefore and R’ presents\ rotectlng group for the

10ani ne function such asqﬂgaﬁiejiifii[i /ji; but yl oxycar bonyl group

wherein R" is as defined hereinbefore,
which is reacted with an alcohol of formula (VIII):

R, OH

(VII),
5 wherein R; is as defined for formula (I),

to yield the compound of formula (IX):

R
L) =

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):



- 34 - wherein R' is as defined hereinbefore, which is reacted
-with an alcohol of formula (MI11): OH (VIIl), S5wherein RL is as
defined for fornmula (1), to yield the conpound of fornmula (DC)

wherein 121 and R' are as defined herejnbefore; which is then
subjected to a reaction deprotecting tfre"am ne function to yield the
10conmpound of formula (1), - 35 - wherein R' is as defined

her ei nbefore, which is reacted Mﬁth(? anonkp aci d conpound of

formula (XI):

wherein R" is as defined hereinbefore,

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

CI)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 (I),

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.



S5wherein 124 is as defined for fornula (1), to yield the conpound of
“formula (1 X), which is then subjected to a reaction deprote,cting the
am ne function to yield the conpound of formula (1), anot her
alternative in the preparation of the npounds of forrmula (I)

consi sting of 10using conventional chentcal reactions, after
preparation of the c ounds of Fornula (I1X), in order to

subsequent} (%MEWQésﬁﬂgﬂgw@éyﬁtuent of the phenoxy ring, which
conmpound of forrmula (I) may then be purified according to a
conventional separation technique, is converted, if desired, into its
addition salts with a pharmaceutically agreptable acid or base and is
separ ated, where appropriate, into iFé; Sigoners according to a
conventional separation te RQ "=N11. Conpounds of formula
(V): wherein Hal represents & ggen at§ym such as fluori ne,
chlorine or brom ne, cha ised ip that(Yhey are for use as
synthesis internedi ates for conpows 96 ormula (1).

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 (I).

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



12. Pharmaceutical conposition conprising as active ingredient a

< conpound according to any one of clains 1 to 9 in conbination with
one or nore inert, non-toxic, pharmaceutically acceptable carriers.
13. Pharmaceutical conpositions accordggg to claim12 for use as

nodul ators of the 10AMPA receptor har maceuti cal conpositions
according to claim12 for use in the treatnent or prevention of

di sorders ofmemarprapdgegniiognihe e asheriated avids 8¢ i vaitle dyndremesn gé angjetyhor
ﬁgﬂ?ggg‘;gngf arlg%;slé(%%?/s [ de réses,lsvsel r(lje'rigl'ro(%{'vI %é?tlvsgégéae Igs\s/gwuh ﬁlﬁhelmers disease,
Par ki nson' s\xdthsavalﬂansdmt IdlthS‘eL( withll BRR'S ediswdsth Mﬂntmmfgﬁ@mn& J:ﬁorea with
chorea, with Korsakoffs disease, with schizophrenia, with t

sequel ac of Kestkef ﬁéhﬁeéﬁeg‘éﬂi’eﬁchtzpp%femas@%é@ segelRe P é%t%lpeqra%@eaﬁaﬂve
subcotti cal t S t

equel ac.of TG il BB FIENER RinchF Rl Beaiibelle 3 fifaemia
to any one aﬁdahﬁnnsyimEMerqﬁbpae manuf acture of nedi canents for use
as nodul ators of the AMPA receptor. - 37 - menory and cognition that
are associated with age, with syndrones of anxiety or depression,

Wi th progy e@%h‘}é%uﬂ@y&ﬂgﬁﬂﬁﬂ?f)aa%bc\/r@m% t8 %ﬁ%@ﬁe ole1hihey Wfd}%rse 8s modulators
di sease, wth rkinson's disease th Pick's disease, th
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wi th the sequel ae of acute neurodegenerative 5di seases, with frontal

| obe and subcortical denentias, with the sequel ae of ischaem a and
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