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O azepine-5-one derivatives having the general Formula [ wherein R!, R? and

R? are independently H or (Ci)alkyl; Ar represents a fosed thiophene or

A " pysddine ring optionally substituted with one or more sabstituents selected

from (C;.4)alkyl, {Cia)alkyloxy, (Cig)alkyloxy(Cy.g)alkyl, CFs, halogen, nitro,

cyano, NRR®, NR*CORS, and CONR'RS; R* and R® are independently H

Ar | ) or {Ciz)-alkyl; or R* and R’ form together with the nitrogen atom to which

! they are bound a 5-or 6-membered saturated heterocyclic ring, optionally

R3 containing a further heteroatom selected from O, 8 or NRS; R is (Cp.4)alkyl; A

0 ‘ represents the residue of a 4-7 membered satarated heterocyclic ring, optionally

R2 containing an oxygen atom, the ring being optionally substituted with 1-3

1 substituents selected from (C;)alkyl, (C,4)-alkyloxy, hydroxy, halogen and

R ] 0%0; or a pharmaceutically acceptable salt thereof., The invention also relates

to pharmaceutical compositions comprising said derivatives, and to the use of

these (pyrido/thieno)-[f]-oxazepine-5-one derivatives in the treatment of neurcloglcal diseases and psychiatric disorders which are
responsive to enhancement of synaptic responses mediated by AMPA receptors in the central nervous system.
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The receptors that respond to glutamate are called excitatory amino acid receptors
(EAA receptors). These receptors are classified into two general types:
(1) "ionotropic” receptors that are directly coupled to the opening of cation channels
20 in the cell membrane of the neurons, and (2) G-protein linked "mietabotropic™
' rebeptors which are coupled fo multiple secondary messenger systems that lead to
enhanced phosphoinositide hydrolysis, activation of phospholipase D, increases or
decreases in c-AMP formation and changes in ion channel function.
~ The ionofropic receptors can be pharmacologically subdivided into three subtypes,
25  which are defined by the depolarizing actions of the selective agonists N-methyl-D-
aspartate (NMDA), a-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA), -
- and kainic acid (KA). |
Activation of synaptic AMPA receptors mediates a voltage independent fast (~ 1-ms
to . peak response) excitatory postsynaptic current (fhe fast EPSC), whereas
30 activation of synaptic NMDA receptors generates a voltage-dependent, slow (~ 20
" ms to peak response) excitatory current. The regional distribution of AMPA receptors
in the brain suggests that AMPA receptors mediate synaptic fransmission in those
areas likely responsible for cognition and memory.
_ Activation of AMPA receptors by agonists is thought to lead to a conformational
35 change in the receptor causing rapid opening and closing of the ion channel. The
extent and duration of channe! activation can either be decreased by a drug, which
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International Patent Application WO 94/02475 (The Regents of the University of
California). Additional ampakinés in the form of benzoylpiperidines and pyrrolidines

were subsequently disclosed in WO 96/38414 (Rogers, G.A. and Nilsson, L.; Cortex
Pharmaceuticals), followed by compounds wherein the amide function was

25  conformationally restricted in a benzoxazine ring system, as disclosed in WO
- 97/36907 (Rogers G.A. and Lynch. G., The Regents of the University of California;
Cortex Pharmagceuticals), or in an acylbenzoxazine ring system, as disclosed in WO
99/51240 (Rogers G.A. and Johnstrdm, P., The Regenis of the University of
California). Structurally related benzoxazine derivatives and especially 1,2,4-

30 benzothiadiazine-1,2-dioxides, structurally derivatives of cyclothiazide™, have beeh
disclosed in WO 99/42456 (Neurosearch AIS) as positive modulators of the AMPA
receptor. ,
Positive AMPA receptor modulators have many potential applications in humans. For

_ example, increasing the strength of excitatory synapses could compensate for losses
35 of synapses or receptors associated with ageing and brain disease (Alzheimer’s
disease, for example). Enhancing AMPA receptor-mediated acﬁvity_could cause
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R (CH)aIkyl R A SR
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: to be positive AMPA receptor modulators, which can be useful in the treatment of
neurological and psychiatric diseases where an enhancement of synaptic responses

mediated by AMPA receptors is required.

20  in the definition of formula | Ar represents a fused pyridine or thiophene ring at the [f]-
position of the oxazepine ring. The pyridine ring fusion can occur across the four
-possible bonds providing a pyrido[3,'2-t]-, pyridof4,3-f-, pyrido[3,4-]- or pyrido[2,3-1]-
fused ring, respectively..The thiophene ring fusion can occur across three possible
bonds providing a thienof2,3--, thieno[3,4~t]« or thieno[3,2-f-used ring, respectively.
25 The term (Cys)alkyl as used in the definition of formula | means a branched or
unbranched alkyl group having 1-4 carbon atoms, like butyl, isobutyl, terfiary butyl,
propyl, isopropyl, ethyl and methyl. : '
In the term (C14)alkyloxy, (C14)alkyl has the meaning as defined above.
The term (Ciz)alkyloxy(Cio)alkyl means a (Ci.4)alkyl group which is substituted with
30 (Ci4)alkyloxy, both having the meaning as defined above.
" The térm haiogen means F, CI Brorl.
In the definition of formula | R* and R® may form together with the mtrogen atom to
which they are bound a 5- or 6-membered saturated heterocyclic ring, optionally
containing a further heteroatom selected from O, S or NR6 :Examples of such
35 heterocyclic ring substituents are piperidino, pyrrolidino, morphollno N-methyl~
piperazino, N-ethyl-piperazino and the like.
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Another embodimént .provides compounds of formula | where Ar represents a

[3,2-f] fused pyridine oraf2,3-1 fused thiophene ring.

The {pyrido/thieno)-[f]-oxazepin-5-one derivatives of the disclosed embodiments
may be prepared by methods known in the art of organic chemistry in general.
More specifically such compounds can be prepared using procedures cutlines by
A. G. Schultz et a/ (J. Org. Chem 1986, 51, 838-841) or by modification of those

routes.

Formu(a II

20 . (Pyﬂdﬂffhieno) [f]—oxazepm—S—one denvatwes of Formula 1 ¢an for lnstance be:,-:__‘::':'.?:_‘ L
.' _ prepared by cychzatlon of a compound accordlng to formuiall whereln Ar A and R‘—"', L

R3 have the meanmg as. pre\nously def ned, any functlonal group wrth an: ac:dlc.s: :'_'-;?L

: hydrogen be:ng protected with a suitable protectlng group, and whereun Q representsf_:_': ;-__'-: o

» hydroxy, halogen or (CM)aikyloxy, after Wh{(:h any protectmg group, when present st L

' 25 tremoved The cycllz_atlon reactlon for compounds wheresn Q is halogen or (CM)a!kyL e

. oxy can be carried out in the presence of a base such as! sodlum bydride or ceSIum_"?_f A

| ‘ carbonate in a solvent such as dnmethylformam:de and at a temperature of 0—=200 °C RRRE

o ‘preferab[y 25—1 50 °C.. ' L ' I S o

. For compounds of: formula ll wherem Q is- a hydroxy group, cychzat;on can be,»:
30 effected under Mrtsunobu condltlons (Mltsunobu 0. Synthesfs 1 981 1) usnng a tn—'_f-j‘




~definition of\fo

The (py(do/thieno)-[f]-oxazepin-5-ones of formula 1, din rior
art. pyrido- 15 [3, 2fl-oxazepin-5-one derivative descrl Elég’ ?ﬂlﬁ%ﬁpgz et

al. (supra), have been found to be positive AMPA receptor nodul ators, which
~can be useful in the treatnment of neurological and psychiatric diseases
wher e anvamramsesrent of synaptic responses nedi ated PgI/BM2A636€cCeptors i s
required. 20 In the definition of formula I Ar represents a fused pyridine

or 't hi ophapgndshiife fF ekdipld ’fﬂbheirﬁpﬁio&b% & 4 BB $RIERIBbGEROsucNe pyTi di ne

ring fusion can occur across r possi bl'e bonds prOV|d|ng a-
pyrido[ 3 agqqlgqpropyb@zpﬂl%{)qcy@tet na S°‘V6W%T%*eﬁaﬁy9r° W#h- pyrido[2,3-t]- fused
ring, resnmablepRtstting Té’r@uﬁs%rﬁ@ﬁﬁml oty vﬁfhtﬁié?é\to%’temﬁﬁﬂﬂy 269 three

Dosel 1 Bl SRSt i b Gy i Y ércftéresya kyl as used

i n t he def.whiArotedtive Grdups mrganic SpAsispTHIBditibe, WViley, NewWorkntdesed al kyl group
having 1-4 carbon atons, |ike butyl, isobutyl, tertiary butyl, propyl,

i sopropyl,.ethyl and nmethyl. In the term (9»-"1’6 al kyl oxy, (C1.4)al kyl has.

t he neani ng as def iped above. The term ( )a yl oxy(C, . 4)al kyl neans a
(C .4)al kyl qgr ich is substituted w 3@ (G -4)al kyl oxy, both having
t he nmeani ng fined above. The ter mfal means F, G, Br or |I. In the
la | R4 and R5 may et her with the nitrogen atom
to which they aregbound a 5- or 6- r‘rerrber s?gturat ed heterocyclic ring,
optionally containing a further heteroat mB&lected from0, S or NR
Exanpl es of such 35 heterocyclic ring substituents are piperidino,
pyrrolidino, Fempéedili no, N-nethyl - piperazi no,Fondah I - pi perazi no and the
like. 4 14 Decenber 2005 WO 02/7102808 PCT/ EP02/ 06364 In the definition of
fornul a ICompeusised égrmylatlheanrhesirenasecoifong the-cpndensaiionead asepmpeundeef

het er ocY Ghirfia! i1 dhoriRt ACBRY IcY nSRNY RleBing' bs PRUGARIAHSRLa TBHEUNG that A is

a bivalent radical containing 2-5 carbon at.ons, such as ethyl ene,

1, 3- JPopyerEpsents & carbaxyicyacisrRs an derivative.inerpek fech asrcaBPYiResir&eof whi ch may
be subst ichisb@flc Axid ﬁél%d@%?eferaﬁ?ﬁ%@loﬁ&e &fa Brofhié with BRemeurited esrmamc! i ¢ rings
formed b rem% ag%ther wth the nitr (fn %gd carbon atomto which A
i s bondedV Wheredy stht a 71“?61’@8"‘%8?9“3}9?&5%? edin oxazol i di ne, .

| soxazoi VehaReM remeshe & Bﬁbo@lﬂac:dll@&&id@ﬁﬁﬁ&rﬁﬂﬁcﬁo@ﬂ% &H‘b@@idﬁaﬂt provi des

g%r :nggt Al Eg%eitec] wcgﬁ(?hzegl d of 2 coueltngeréelag\éﬁg es%:chOfas fc]:r erxam}ﬂe calrbonﬁr ein R, R

15  diimidazole, dicyclohexylcarbodiimide and the like, in a solvent such -as

dimethylformamide or dichloromethane.

‘When M represents a carboxylic acid halide the condensation with the amine
derivative IV can be carried out in the presence of a base, for example triethylamine,
in a solvent such as methylene chloride.

20  When M represents a carboxylic acid ester derivative a direct condensation with the
amine derivative df Formula IV can be carried out at an elevated temperature, for
example at about 50 to' 200 °C. This condensation can also be performed using a
Lewis acid, for example aluminium trichloride as described by D. R. Barn ef al (Biorg.
Med. Chem. Lett., 1999, 9 1329-34)

25
The hreparation of compounds of formula 1 can be performed using the methods
deécribed above by employing a one pot two step procedure, meaning that a
compound of formula H, which results from a condensation reaction between a

N compound of formula HI with a compound of formula 1V, is not isolated from the

30  reaction mixture but further treated with a base to give compounds of formuia I.




Anot her enbodi ment . provides conpounds of forrmula | wh Ar r nts a
[3,2-f] fused pyridine or a [2,3-f] fused thiophene r|n§4%ﬁ1 &P 2005
(pyrido/thieno)-[f]-oxazepin-5-one derivatives of the disclosed enbodi ment s
may be prepared by nmethods known in the art of organic chemstry in
gener al . woA¥W28peci fically such conpounds can be preparl/@E208i6hg procedures
outlines by A .G Schultz et a/ (J. Og. Chem 1986, 51, 838-841) or by
nodi fi cation of those routes. RI. Formula 1l1. 20
(Pyrido/thieno)-[f]-oxazepi n-5- ne derlvatlves of Formula. I. can. for
I nstant be: = prepared by yo"‘ f a 'compound according to fornula
tl,. wherein. Ar, -A and R-_ gve the nmeani ng as. previously defined,
any, functional ', group " wﬁ hydr ogen being protected with
a. suitable protecting grouR gin -Q represents. hydroxy,
hal ogen ar (Cl1-4)al kyl oxy, aftergwNi gh™any protecting group, when present’
is 25 renoved. The cyclization reacti ‘on for conpounds wherein Qis hal ogen
or (C -4)al kyl-- oxy can be carri ed L0 t he presence of a base such. as
sodi um hydri de .or cesium carbonate r?"ﬁu XI vent such as di nmet hyl f or mam de
and at. &dngopedsadfiforenul |l MaP 8o Be prqpaeﬂéroablhy r&ictidrb6f £tompleand efonpounds. of
forrrulal d d can : be '30
ef fected Jl’m %S%’nR baald@gaﬁ%é/ :5e%¥dWBndTr@F&éeﬁé%fd%@m 'hesi s 1981, 1)
using a tC‘r(u)alkyl o1 £ aalixtiokie with GOE - yiipetaDEagent, Par el @638marsk vi phosphi ne
for e’Sa”WéfgeH ?nﬁé‘%ﬁ@gtﬂ&ﬁ%@@r d?d?lﬂaﬁ di al kyl azodi carboxyl ate, such as
azodi car box

di i sopropy ate |n a sol vent such as tetrahydrofuran.

Sui t abl e ARasIRaLR] @fg‘ow@ﬁjbyhefreR reprRsents adydigeenand Riierresenlsea Coabe

t enpor ar ighy izl od Féd”f&) ¥'&bﬁ‘| Sl of len@ Whe for exanple
from V\|L|t§1k¥P@bQ‘s g préBé n§_|_ ﬁ Pr ocE g‘(s:rtﬁ‘luve Ggﬁ&k{ﬂﬁesgﬁ%gm C

Synt hesi St o8 SAUCHOR |f%r>¢xarﬂelﬁls%vm borphyjide, in a solvent such as

ethanol.
10 A-compound of formula V where T represents an alkyloxy group may be prepared
from a compound of formula [l where M represents a carboxylic acid chloride and an

alkanolamine imine derived from an alkyl glycolate as described by D. E. Thurston et

af (J. Chem. Soc., Chem. Commun., 1990, 874-876).

- A compound 'of_ formula V may be prepared by coupling a compound of formula [ll,
15 wherein Ar, M and Q have the meaning as previously defined, with a compound of

formula VI, wherein R®, A and T have the meaning as previously defined employing

the methods described above for the coupling of compounds of formula Hl and IV.

Formula VI
Compounds of formula lIl, IV and VI can be obtained from commercial sources,
20  prepared by literature procedures or modifications of literature procedures known to
those skilled in the art. p :
The skilled person will likewise appreciate that various compounds of Formula [ can
be obtained by appropriate conversion reactions of functional groups corresponding
to certain of the substituents on the aromatic ring . For example, the reaction of a
25  (Cyq)alkyl alcohol with a compound of formula I, wherein Ar, A and R'-R? are as

defined "above, and wherein one or more of the substituents on the Ar ring is a




Formula 111 RO Formula IV Conpounds of fornula Il can be (geared héé)mthe
condensation of a conpound of formula Il wherein Ar 5’0% 12 ,
meani ng as previously defined and M 10 represents a car boxyl ic acid or an
derivative thereof, such as a carboxylic ester or a carboxylic acid

hal i de, pre¢2wsy a chloride or a brom de wth a conpCUEe2E6364ornmula |V
where R1 -- R3 and A have the neaning as previously defined. Wen M

repr esent | t Sdhce acyl ati on,
can be ef F g@?gg%ro\?\npﬂéh ngt ﬁ@ﬁdqggﬁsﬁg&?gbﬁgﬁ%ﬁks uchbggb?ﬁ] exanpl e

car bonyl Such as; $Qﬁ’iuﬂ7ahltﬁ"€e gwa$ evawﬁéwi torPWR diwhetegeneadfameRef thée, in a

sol vent Sgwgtﬁueﬁonthgy\ﬁ'ﬁﬁd‘@éé&{]ﬂ[@m e or dichl oronet hane. \Wen M
represents a carboxylic aci al'i de the condensation with the am ne

derivative IV can be carried out in the presence of a base, for exanple
tri et hgl agbmigounds 6f ﬁrrﬁlﬂé V ffiére one for mrmthy bmetu@zlitk enitieAr Ay Mrdien M

representé g rbo ?A)g ester, | vative ‘di r@ci ondensation with
the am neOYBr epr8'i’a %Eﬂ"é{e"F‘PI‘B %°?)'Ef’°é‘3f’r°f SEN Ut WaT™ 8R° 8f evat ed

t enper at umere bfothe amrtpérﬁ ah tabcndmdio finy a20RelC.intd Hthe conespemdiag | on can al so
be perfor ing_a e al ori de as
descri bedgaglgoxﬁﬁ a(E?jar n%ge? ﬁfgﬁl or% ﬁgablﬁh n@fnL #E}[m %%gﬁm 9, 1329-34).
25 The pré{dwmls(trmhwfylpbwqum)m&ad&ﬁn f watalised | cmaonylwom)elréaohqmdamm ng the

met ho | Sfure, neaning
t hat gé C&()L%@l%dﬂ%? f%%rﬁ:uefy ?FJ %Qe@egyﬁt? éﬁ nsatlon reaction
bet ween aof ﬂﬂ@nﬁ%i&'nép dhe feorhexylia adid, veing fef @Xﬁﬁmn‘ﬂdl@m h!ﬂ"fmdealﬂ V, is not

i sol ated g, Foﬂﬁar} -water, %ﬁ@%dp‘ﬁﬁblﬂi‘ thé !dér%o)@ﬂé a&unfth%Fa dfif2bigemitiid h a base to
gi ve compoun ormul a 2 WO 02/ 102808 PCT/ EPO2/ 06364

For nul a \NKR ﬁ‘po&ﬂ@% for F’Eﬂmﬁﬁ aFaFl?O“Y\'aﬂ“'ﬁ‘F'%leo easp P@‘MF% dag9enbnd¥$fe reacti on of
a compou n@)nﬁ.:ﬁuncfsch forhda VWHQ‘@ roﬂe &F mor@%f ﬁz@@ul&hﬁfeﬁts%ﬁ tedrbmad rmgave and T

represents hygd 14) al with a

| o
C( 14) 48 kﬁ%% - '?Iéeagaémx%q: B g;gg%q:reto Lompprinds of E&mué U where one or

more of the substituents on the aromatic ring are CONR*R® may be prepared by the
oxidation of a compound of formula | where one or more of the substituents on the
aromatic ring is a methyl group using an oxidant, for example chromium trioxide.
Compounds of formula | where one or more of of the substituents on the aromatic
20 ring are CONR'R® may be - prepared by a paliadium (), such as

dichlorobis(triphenylphosphine)palladium, catalysed carbonylation of a compound of
formula | where one or more of the substituents on the aromatic ring are halo in the
presence of an amine of formula NHR'R® using the method descibed by A
Schoenberg and R. F. Heck (J. Org. Chem. 1974, 39, 3327),

25 ‘ '
A compound of formula | where one or more of the substituents on the Arring are CN
may be prepared from a compound of formula | where one or more. of the
substituents on the Ar ring is CONH; by dehydration with a dehydrating égent-, for
‘example phosphorus oxychloride. A compound of formula | where one or more of the

.30 substituents on the Ar ring are CN may be prepared from a compound of formula |
where one or more of the substituents on the Ar ring is bromo or iodo using a
pél!adium (0) catalysed cyanation reaction as descibed by M. Alterman and A.
Hallberg (/. Org. Chem. 2000, 65, 7984).

35 A compound of formula | where one or-more of the substituents on the Ar ring are
NR*R® may be prepared from a compound of formula | where one or more of the
substituents on the Ar ring is fluoro or chloro by displacement of the halogen with an



5 reagent, in a solvent such as tetrahydrofuran. A corrpoll‘.,ir\tglC Oﬁ@‘ﬂoa I
where Rl represents a hydrogen and R2 represents a C(1.4). ngf up may

be prepared froma conpound of formula V where T represents a C(14)al kyl
group by a reduction, for exanple sodi um borohydride, in a solvent such as
et hanol . W@02A02865pound of fornula V where T represent ECHEPRINS#H oxy group

may be prepared froma conpound 'of fornula Il-l where Mrepresents a
car boxyl i Em%'tﬁ fSrHu&rNFlRﬁﬁnﬂ @d?npoﬁhdﬂ%f‘ﬂ:lnﬁﬂlb NenHerd %ﬁe %?rrhdf@@f ftl’feom an aI kyl
glycol ate as _describ by E, dhurston at al (J. Chem_ Soc.

Commun. , §épstiuerison *@96\5 ""g's‘xe&&%dn %ﬁfeﬂﬁﬁqﬂﬂ%awfﬁwnseffﬁwﬂﬁa'r ed by
coupl i ng ﬂh@rerm@undao@fofftﬁu SabsBubhts on tHeSANAMG i€ tiflord] broMoasn ibdR bjave t he

meani ng as_pr.evi o defined, w onpound for wherein R3,
A and T paRBOENe AR rinatest séAcion, FgR GEF FBe SrirogR PRRY et nods
descr i deddedarived ﬁpﬂ i?hHoltmuphﬁ@!goa@ Gl Q000] 65011 168)r Autampolind ahd | V. T
Fornmul a V{ i ned. from

oy i SforEE PR Bndty diSte g sbsryehié o e Afing 2 B BBE R Ll P11 ons

of 1it eraRtioreRYis bydrogenanaykiboprepsred framsecosipoliideaf formulshlewlsare onél' bre skilled
per Son W bl WKFHCARIAOAE SHIAL A By AR URSRAPRY i g @ 1 can be

obt ai ned Fiate converslon reacti ons unc rohal ups
correspo ndk)ﬁﬁjion Dﬁh% aitregsanraterh with an glityialing apent okfomrLla ﬁm)@lkm‘rwhers Yring . For

exa : . I | ound of
f)c()r m a IUE\;\A%? Ap,ﬁkhgaﬁgaﬁhg%&aarrg é;ﬂsfbnagé Cdﬁnh)g(%j rbtc})voéel lgdaag% \l/Jmerel n one
or nore offonlﬂﬁ‘é"%afbf@[mlt'%émgfeoﬁﬂet eremage of itheysybstityents, opdbe ADERY BBO5 WO

02/ 102808NREFIFEUIPUH ROHIH o 18 ForkiiTich o dambomoflfbrmuiaeﬂ to, fluoro

or chioro In the gresence of base 'such as sodjumh | ves conpounds

of f or nul ¥here RRR PemMgheeoidihe r‘FBIP%’“@FtSt%thes‘\ﬁlﬁ'élQ ﬁ%@i‘f?sbyoﬁ‘l rﬁfdﬁgmﬂr fing is
(G .4) ald¥hpya pﬁla@mwmd PéduchsnMWikiahydrofBR & cBMBolHd sMa6rehuRf] t he

S e B b e Sk R L °
o ey it ot e, 1117
ool yoadAn M b kefiRaDudh af =il ek sl ad Bmeol Rk, By e o (0.

Org. Chemanhgdrdd, foillXamplé b8gtic ahhydrislapo aisbivard tforaaxample pyridine.

20 _Treatment of a compound of formula I, where A represents a residue of a 4-7
membered saturated heterocyclic ring substituted Mth 1-3 hydroxy groups, with a
base, such as sodium hydride, in a solvent, such as tetrahydrofuran, with an
alkylating agent of formula Cy.qalkylY where Y is defined as above gives a
compound of formula | where A represents a residue of a 4-7 membered saturated

25  heterocyclic ring optionally substituted with 1-3 alkyloxy groups.

In a compound. of formula |, where A represenis a residue of a 4-7 membered
saturated heterocyclic ring substituted with 1-3 hydroxy groups, the hydroxy group(s)
can be substituted by halogen by treatment with a halogenating reagent such as
30 (diethylamino)sulfur trifiuoride (DAST) or with the carbon tefrahalide-
triphenylphosphine comblnatlon
Similarly, a compound of formula | where A represents a residue of a 4-7 membered
saturated heterocyclic ring optionally substituted with 2 halogen groups at the same
carbon atom may be prepared from the corresponding oxo-derivative by treatment
35  with a halogenating agent, such as DAST.



of the ester to the carboxylic acid, using for exarrple 2151 ﬂP‘%%B |de I n
t et rahydr of uran-water, and coupling of the carboxylic acl ne of
fornula NHR4RS using, for exanple carbonyl diinidazole as coupling agent,
gives 'conpounds of forrmula | where one or nore of the substituents on the
aromat i c Wo egioes98 15 CONR4ARS5. The carboxylic acid pre®drgee/o6is4conpounds of
formula | where one or nore of the substituents on the aronmatic ring are

CONRARS ”ﬂye Dﬁda%ﬁra%%nﬁumﬁ% for%iaqa%% @m&&m&gu@ﬁf fdarrula 1 where

one or he substituents, on cring is a nethyl group
usi ng an @ﬁma@rﬁti satpgteddhetarsyeic dhg elPﬁonﬁHYtﬁUP%iW%ﬂaW‘fh 3 B EEOUPE: f or nul a |

wher e oneygy armacﬁs.ﬁ& agdt, m BUDME ISwdfNé:FdMbn ameseﬁmwc E2Reléddg are

CONRARS ma be- al | adi um
di chl or ob®¥ Pr |V\5 ﬁ?hgsﬂﬁ/r@)eﬁgﬂlg%l %21é%?é¢q)s%‘ﬂescﬁ?wwsaf’f on of a
conpougnd ﬁfmulé mwmuieaA repié@hie 20REiIdeY olN@14S7 Mbmbbred suldfitdd hedatbeycln t he

aromatic. ri n resence of an am ne of formula NHRARS using
the. et HEW o P“bé@’ ES‘){ H""“n%@r’iﬁgﬁﬁ’é% and R F. Heck (J. Og. Chem 1974,
39, 3327). 25 A corrpound of formuta I where one or nore of the substituents

one. or nofs @plerdunERbeErBhs B Efves o FoPnf AR Bia Rl & ot on

- with a dedtyldasitenegcenirendf; chirgiity, andxexigh| tberpfoos ph catarsoisnersyj insliding A conpound
of fof d"“'&aht.é‘:\@é’r% Cardfhe'a #EBEr?aéé’odf;és %ré“ﬁ@%éé Vet sy Ting are CN.

may be prepared froma co ere one or nore of the
subst i t ughe sforamentiensastar¢aiggmess wnlbmmcgpe aridgaeh efdheigdividugb Rlandd@ um ( 0)

fat al yse%&g %Ptﬁeggo?ﬁp%gﬁgsao? fgﬁ-ﬁl%' Pash %ur%altﬁ'sﬁ%téﬁﬁllﬁ?éﬁ Ae. Hallberg

000 oun fornmul wher e one
or - nor e @rssemﬂie%wm leps than 5%, @rﬁferqw Ipgs thfr"h% Y% irepartigriarisssion &6 pk epared from

a_ conpounfle Bihef &iamibrAer] and1RkiBred e such enBRoer intdn pro%b‘llﬂﬁﬁs' ihdh@igs on the Ar
r|ng|sfluoro or chioro by displacenent of the hal ogen with an 8 14

Decentfer %WW@?PT@E%@"‘W@WW@GS@ aﬁ‘ﬁi"ﬁ%m'd?'e WW*&QWHMRS A
conmpound m@m&&w&&s@mhme%%whmwreby tﬁ@b@re%ieré&i@me%@’étobiameﬂbﬁe on the Ar

or o o G e Sl T ABrT Uk L3RR iom, i b, 1
pal | adi unmtemtemiay@: edarmmmatwmzmam wnemhhé] separaionnd stredisomzy a NHRARS as
(5)f descri bEd a}/ltlomers using I:hromatograpl{y on chﬁal me& Sg&o%eﬂ? 5 a%%sfgn)' A_compound
20 example described in Chirality in Industry (edited by AN. Coliins, G.N. Sheldrake and
J. Crosby, 1992; John Wiley). Specific methods applicable for the stereoselective
prepafaﬁon of aryloxazepine derivatives of this invention are those described by
Schuliz, A.G. et al. (J. Org. Chem. 1986, 51, 838-841).

25  Pharmaceutically acéeptable salis may be obtained by treating a free base of a
compound according to formula | with a mineral acid such as hydrochloric acid,
hydrobromic acid, phosphoric acid and sulphuric acid, or an organic acid such as for
example ascorbic acid, citric acid, tartaric acid, lactic acid maleic acid, malonic acid,
fumaric acid, glycolic acid, succinic acid, propionic acid, acetic dcid, methane

30 sulphonic acid, and the like.

The compounds of the invention may exist in unsolvated as we!f as in solvated forms

with pharmaceutically acceptable solvents such as water, ethanol and the like. In

general, the solvated forms are considered equivalent to the unsolvated forms for the
35 purpose of the invention. . '

10




formula | where one or nore of the substituents on the Q\r ing.are NRARS
and one of R4 or R5 is hydrogen may be prepared from a écﬁﬁ?& 8’%‘? .

| where one or nore of the substituents on the Ar ring are NRARS5 and both
R4 and R5 are H by alkylation of the nitrogen atomw th an al kyl ati ng

agent of forpula C(I.4)alkylY where Y 10 is, a | eaving. grayp such as an
al kyl or aryh Sgiﬂ"ﬁé\?&?‘é,Of B%I Rt BVEHion droYids S &’Aﬂd"z‘ﬁﬁgﬁﬁﬁt&”‘%@f"a nul a |
wher e one oOrongaiefivdiive hisengsthibgéndralgotrsulan the Ar ring are NR4RS5 and both R4

and R5 are H may be prepared froma conpound of formula I where one or
more of the substituents on the Ar rigg are nitro by a reduction for
exanpl e a pall adium catal ysed reducti §n w ydrogen. A conpound of

formula | 15 where one or nore of the titfients on the Ar ring are
NRACOR6 may be prepared froma ornmula | where one or nore of
t he substituents on the-aromatic 4 by treatment with an

acyl ating agent such as a C(,.!~acid i de -or anhydride, for exanple
acetic anhydride, in a solvent, for exa I1é*2pyri dine. 20 Treatnent of a
conpound of formula 1, where A reprgg,gggt a residue of. a 4-7 nenbered
saturated heterocyclic ring substituted with 1-3 hydroxy groups, with a
base, such aghg@sli um hydride, in a solvent, such as tetrahydrofuran, with
an al kyl ati agents of. formul 1 | Kyl Y where Y is defined as above
gives a con%gﬁn%‘cg% af%?éﬁ??@%%ﬁé?@ a'F’é’pr esents a residue of a 4-7
menber ed satAnregresknts2bfubeet thivpiepe bir gyrdina gng prticoslig sliystisted stithtone edmaiet h 1- 3

| kyl . d |\ Bgen t id
of % 4.7 periiruer? Sigp 2’@%&%%1%*&52@?*85‘?4“%”3‘3% SR IR o' hyar oxy

groups, the halageasnjrogeyenp NRR’, NRICORe 204 BONRIRIt ed by hal ogen by treat nent

Wi th a hal ogenalirAgiGRPEMenBHS B @5 a1l et hyl ami no)sul fur trifluoride
(DAST) or with the, carbon tetrahali (%e- tri phen hosphi ne conbi nati on.

| . | p
Similarly, o cHRURE ROSHSE Wift el nigRgsp Gtom i HER dity 21es PPl 2iTeOoF o 4- 7
menbered sahshBdred sBRiaRidoaseloblic irng, optionalyakdngisingo st fuithéredetadobfom? hal ogen

‘groups at the s r.bopn_atom may be prepared fromthe correspondi ng
B FeordsRhe®

oxo- deri vat i 7&° 35 with a hal ogenating agent, such as DAST. 9.
14 Decenber RUE \EK@2/ 102808 PCT/ EP02/ 06364 The oxi dati on of a conpound of

formula 1, [ r 1. ;%ﬂ' = ed saturated

het erocycl i \(,:W%pﬁeéég%)ﬁ?é%gﬁ%fs%ﬁgs | b‘été gég{/ﬂrﬁﬁf?eé?%ig?@y_ EM?‘Qr!joups, w th an
oxi di si ng agentienally geiaiaing jan axygenSHerh B gt baing afiongls substi wih /3 F.

I rel and substituents selects from (Cqu)alkyl, {(Cia)alkytoxy, hydroxyl, halogen and oxo; or a

pharmaceutically acceptable salt thereof; for use in therapy.

A third aspec.:t‘ of the present invention further provides pharmaceutical
compositions comprising a (pyrido/thieno)-[fl-oxazepin-5-one derivative having
the general formula 1, or a pharmaceutically acceptable salt thereof, together
with pharmaceutically acceptable carrier thereof, and optionally other therapeutic
agents. The term “acceptable” means being compatible with the other
ingredienté of the composition and not deleten'ous to the recipﬁen_ts thereof.
Compositions -inc!ude e.g. those suitable for oral, sublingual, subcutaneous,
_ intravenous, intramuscular, local, or rectal administration, and the like, all in unit
-dosage forms for administration.
For oral administrati'on; the acfive ingredient may be presented as discrete units,.
10 - such as tablets, capsules, powders, granulates, solutions, suspensions, and the like.
For parenteral administrat'ion, the pharmaceutical composition of the invention may
be presented in unit-dose or multi-dose containers, e.g. injection liquids In
predetermined amouhts, for exampie in sealed vials and ampoules, and may also be
stored in a freeze dried (lyophilized) eondition requiring only the addition of sterile

15 liquid cartier, e.g. water, hrior touse.
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and D. W Norbeck (J. Org. Chem 1985, 50, 2198-2200), %I ves corrpounds of 5
formula | where A represents a residue of a 4-7 nenbere

heterocyclic ring optionally substituted with 1-3 oxo gro_ups The
(pyridolthie no)-jfJ-oxazepin-5-one derivatives of Formula | and their
salts contain at |east one centre, of chirality, and exist therefore as

st er eoi SONElfiyed: wdhn&JcHgihQHnécQ:uﬁ‘tﬁﬁ;mab&ﬁFab% aBdidrid &g APEOREbES B the

di ast er eoners. I nventlon I ncludes the aforenentioned
st er eoi someF@ngard Fﬁfﬁfeﬂ‘%es Gerae. Al st abRoningtas (haiPoprrgaandPanicef

enant i oner s ARmiabe (ReNBatEH LisHindo® Vilth@s |& Wilkhd, 00, s%aletsgec@wn&&amt Pally
free, i.e ssoma,ted wthlesi%han 5% efer blé (?ssth % in

particul ar PBRBAPHAiRAlMagufactuqngl e asivee |'B% FEset up ssqyf’ such
enant i orFer s dogaga ity e plﬂmsabldls‘Jdddiem@é&ddh&or@@&ﬂbﬁomuﬁ)bﬁ’ﬁﬁeﬁont ai ni ng

St L R Al b Bl hSuHE AP b SRR nacs B RS G Bl gy Rt €
the art, e.g. ﬂmxymdmmsnmergh asharr aiiectiord potpactionr insthar form goff a eotutign, r al '
i nter msdl at g&per%no%méh& I eocrtals\éle:5 Fa& g%ﬁ& {:% rsions, separation of

78 hr omat 0g

stereoi Soner St Of  enanti oners r‘aphy on chiral media.. Such
met hods ar eFéromaig®y eslEingdsege emits, |tbfed3$ iof Chiveationa) additivasdsishras fllledi, t ed by A,

N 0011 58S odftrbhs, PR Hindland the & R0 ¥ontdmfiZtod:) T enklal %}‘.}épyfrgr)%c' fic

met hods app or the stereoselective preparation o azepi ne
deri vat i vescasficallyipgcepipbleraddiive aw@htdn%eotd&%erﬁm thy fungiignpfihe adlives, et al .

(J. Og. ChgiimpohdB6 cap be &%% kot %érriBFkaMfﬁGﬁ%ﬂ Qﬁé LYiRC GGk affl e Sal ts maY -

be obt ai ned by treating a free base of r‘rPoun according to formula I
&

with a mi.neP¥ntigRins bR rdmnispedogh WHY c"°§’tﬂ° lons,yinpluglsr kasfase.q Stagch,

phosphori c @qusseadmﬁmg BHY e el &',mlﬂﬁre%ﬂh&é@‘aﬂééa iAGuatie aRo@ds. fror . exanpl e
ascorbhic acid, l;t#mlaam d, tartaric acjd, ctic acid naleic acid, mal onic

acid, *U rraﬁ’alr%”t%fé PRGN FAUGRYSSUSREIION 'ﬁfﬁ%? galing sopyitigng Adgiede ' aceti c
acid, net hafectade sSlUﬁd?hQﬁuy(beaﬂ‘ded coﬂ%lﬁd‘ﬁldmknieutl&'él@ aeospisnIndispdéing he

|nvent|onma unso ate ated forms wth

phar maceut i Pffni}gﬁ‘g%f'%f’%e %Sé)r%‘ﬁt eg@ Z’f"lyyé'?lq f8h and the Iike.

In generalgpd &ﬁb&ﬁﬂn&ﬁttfﬁﬁihér%ériﬁje%raepmmbaﬁwdzoﬂﬁwsmaheésthér@mbaerémsol vat ed
fornms for the _35 purpose of the invention cenber 2005 A second

aspect of tdfECHHHess BreomiRation il pRdsRging ateriah suitrbie far SAS) <qresBielz epi n- 5-
one deri vatdaiepdtkibing mdi&id ftfidig Mefridtions Forlhe use of the composmon for

the use as hereinbefore descnbed
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Rl Fornmula 1 wherein Rl, R2 and R3 are |ndependently H or (C14) al kyl; Ar
represents a fused thi ophene or pyridine ring optionall y%ﬁﬁeﬂ?@éﬁw th

one or nor uents sel ected from (Cl-4)alkyl, (C -4)al on
(C, -4)al kyﬁ%&y?@%% al kyl ,. CF3, halogen, nitro, cyano, NR4R i@@%

and CONR4R5; R4 and R5 are independently Hor (C .4)alkyl; or R4 and R5
form toget h§he Wmholtlhmdjl{t}mgmpuaﬁmnet dem/atmdﬂ; bitay nﬁ[eﬁts@ﬂﬂﬂ;dAﬁlP&re@épt@r
menber ed sa Qe &)roc C|IC I‘I(R%% E%d |1y contalnlngafurther

het er oat om se c1'8a" 16 &e fgpger Y I Iy I SIREe slRs &Tent he
resi due of odasev:l myeammetebrsa}]gmtahede ed evoeytibhal vl‘flh{ﬂ@ celgpiaﬂCQMﬁd&;y metlF]od
cont ai ni ng en erin e|n tion substi t ut Wi t -
subst i tuent‘gﬂgﬁﬁg@p ° ﬁ%’)(@ioxaf% ES#O"? A“W pfﬁ?‘ﬁl’i’tdﬁ?‘? EX‘W&PB’Q@% and
oxo; or S qmafraaleeu)u Tealdompaoneptnad) eesaded hhe.reeoéamfem cfSRurdlodibarapy . A
third aspecé cRatnc resen i nvention furt{u rov1 des pharnmaceuti cal
conposi ti on ycorrprl S %Seﬁ Y’b‘?{(edaf't%"r@%?mﬁ' ?%‘btfcn r%cpé’ﬂee%éﬁ“?%‘?lj\)ev
havi ng theAgéﬁera:lepfooer rmIraqdu;ecorswhpharmmegeoelétwea&ifa@ﬂbadolcﬁng&ﬂiv& or

t hereof, ‘tog 8:&1'3?3{ \ﬂnmcg har rraceutC“S:ea gece tabl(sbcar rier: ﬁf&er eof ,. and
optional Iy orher PHEg &t T RN “‘l"%r% Pefi™ aLChpt st Eesu W 3gRingg
conpati bl e attentod heisaddher traumgl estra@| sepifepbine Azirpnets i dBeddtd B8bression;”
del et erjjpou eci s . there ositions include e t hose
oui ¢ abi'Q o ebfiol LI ot GRERT serl BV iR, anbire, o ot rlkperar

| ocal , or rdisgask ra&:lﬂlmg fsdn akin@itic agedistdreubitece ablisd, @nd@ldohoﬂlﬁﬁﬁ:ﬂﬁt:&@.r s

for admnistration. For oral adm nistration, the active ingredient may be -
present ed aAccdidgly.et Butinagpset.of th&(brﬁemhnvastmaindneies a usapsal tpesdoltplemjer S,

gr anul at es, ﬂ%%zlé{)hg%ﬁ USROSk rr’nu|a""”%1 tél Gned Ke jne, ?ﬁ?o cﬁ\%%qee?ﬁt %?‘?ﬁay be

~admi ni strat rrraceut ca conp siiioh"o
present ed iprepamtipn dbemedlpamrlt 1fclr{thnbmamml@lcaEdigeasemm&{:ﬁslyﬂl’htrhd quids in

predeterm ncﬁé%rc%ﬂ?%ﬂ&l? are, Pes%oe%ﬁgmo r%arE',c Srﬁeﬁ"\t% s\éllja%h‘g 5%9??38?] r?egl&tﬁd l?and ey

also be stored in a rred izé ‘g only
t he addit i okMiA resepdars inghe dsﬁtrhllnqumksysteml er, e.g. water, prior to use. 11 14
Decenber 2005 ' '

The compounds of the invention may be administered ‘for himans in a dosage of

- 0 001-50 mg per kg body welght preferably in & dasage of 0. 1-20 mg per kg body
15  weight.

The invention is illustrated by the following Examples: -

200 (8)-2.310;10atetrahydro-1H.5H-pyrralol2. 1-clthieno[2, 31, 4joxazepine-5-one

D : To a: solutxon of 3—chlorothlophene~2—carboxyl|c acud (0 5 g; 6. 325 mmol) in’ Co
d‘meﬂlylfor mamlde 5 ml) was added [A) —carbonyldumldazole (1. 07 g; 6.64 mmol)
- ) '. and the so!utron st:rred at room temperature for 1h, followed by the addition of (S)—' _
: 2_5 ""(+) 2-pyrrolrdmemethanol (O 655 mi;. 6 64mmol) The reactton was stlrred at room o
. 'temperature overmght whereupon 60% sodium hydnde in mlneral oil (O 507 g; 12.7
__,mmol) was carefully added and lhe mlxture was heated slowly to 1 50 °C with the"': 1

L ” progress of the. reactlon belng monitored by thm layer chromatography The reactlon".
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M xed- wi th such pharmaceutically acceptable aUX|I|ar|e ﬁ cri bed
in the standard reference, Gennaro, AR et alL, Renlngton e 2 and
Practice of Pharmacy (20th Edition, Lippincott WIllianms & VVfldns, 2000,
see especially Part 5: Pharmaceutical Manufacturing), the active agent may
be conpressed into solid 20 dosage units, such as pills, tablets, or be
'processed into capsul es or suppositories. By neans of pharnaceutically

2CcP a0 LS5 MO Yo BOSR) AR AP 0Bt oo BRIRO) ™

eLrulaﬂl oria¥e:rr washem ﬁtltthanlyatee ten alnaasmaﬁsm)afm? llampaﬁkemga @lmel tﬂ\ed@ﬁagel units; .
t he 'usé .of .cqon tives such as filler 5 col ora pol ymefic
bi nder s RA" %’né {%g sbyaf%#‘e‘fﬁff"é'? raphy gldtieg é{‘f't?' %ﬂ§/°p§¥§f)rfﬁetg€’é%t”i’ catly
accept ahiimlmhmaﬂhat% ﬂdnbsﬁbd di?eé‘yﬁaiisaﬂ@heﬁ&rﬁrfﬁhw éd&tét@@efrb!@ﬁh' &nePfagt he S
acti've - conpounds can be used. Suitabl e carriers.wi.th which the active:
agent- of the _invention can be admi ni $téred as sol-id conpositions |nclude

| act ose, starch, --cell'ul ose derivatives and. the 'Li-ke, ‘or m xt ur es. thereof
used in’ su1tab1e annunts ~-For- 30. parenteral admi ni'stratiom, ‘aqueous’ ..
suspensi ons, isotoni ¢’ sallne solutlons and-sterile- lnlectable solutlons
may. be.. used, :cont aini ng.- pharnaceutlcalry acceptable di‘'spersing agents _
and/Or'meftlng agents, such-as propylene gtycol or butylene glycol. " One i
enbodi ment further includes a pharnmaceutical conposition, as hereinbefore
described, in conbination with packaging material suitable for said
conposition, said packaging material including instructions for the use of
the conposition for the use as herei nbefore described. 14 Decenber 2005
WO 02/ 102808 PCT/ EP02/ 06364 The (pyri dolthieno)-[t]-oxazepin-5-one
derivatives of the invention are AMPA receptor positive nodulators, as can
be determ ned by an increase in steady state current - i nduced by
application of glutamate in a conventional whole cell patch clanp method
when a (pyrido/thieno)--[f]-oxazepin-5-one of the invention is present (see
Exanple 10 5 and Table |)_ The conpounds may be used in the treatnent of
neurol ogi cal and psychiatric di seases where an enhancenent of synaptic
responses nedi ated by AMPA receptors is required, such as

neur odegener ati ve- disorders, cognitive or nenory dysfunction, nenory and
| ear ni ng di sorders such as can result fromageing, attention disorder,
trauma, stroke, epilepsy, Al zheinmer's disease,' depression, 10

-schi zophreni a, psychotic disorders, sexual dysfunctions, autism or a

di sorder or disease resulting fron1neurot|c agents or substance abuse, and
al cohol intoxication.
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Accordingly, a fourth aspect of the present invention pr Y des use of
(pyrido/thieno)- [f}-oxazepin-5-one derivative of Fornmul'd [}e’?’&g‘b&é?ﬁ)%d in
the second aspect, in the preparation of a nedicanent for the treatnent of
neur ol ogi cal di seases and psychiatric disorders which are responsive to
enhancenmdy@ 02510288 napt i ¢ responses nedi ated by AVMPA r eBE€PERRO6IH t he central
nervous system The conpounds of the invention nmay be adm nistered for
humans | o} o dﬂ%@@%eofue éan{agancﬁ@ AP k%ﬁm%s WRIRG; mi ef2bably in a
dosage of 0 ng per body 15 wei ght e invention is illustrated by
t he foIIdM"’h'gl; Exarrpl es.-. Exarrple 1. 20-. (9)-2,3;1

0, 1Ca-tetrahydro- 1H:. 5H pyri'al of 2 1-c)t hi enof 2. 3-f| [ 1, 4] oxazepi ne-5 one To
a. solution of 3-chlorothiophene-2-carboxylic acid (Q5 g; 6.325 Mol ) in".
. di net hy28R82de (5 ml) was added 1,1'-carbonyl diini dazole (1.07 g; 6.64
Mol ) 5 anthetdstedar descibedinder BAndle T RAMURIRIRSSHD Bepatodtie fblidwing Ol | oved by

t he addi tdofpoonids: (S) 25 (+)-2= pyrrolidi nemet hanoi (0.655 m; 6.64mmol) The
reaction was stirred at room terrperature overm ght vvhereupon 60%

sodi um hy2iv i(R)e2.3.1 0 10d-teieahy -8 - apinechoref ul | y added

and-the m xtur.e. .o 50 va:th e, of the.-
reaction wagepétaln%@ﬁriopoggglg@ %A ﬁ '%'3?%’?”“% hqun,grgc} g‘s"ﬁﬁ%l’ﬂﬁ‘ﬁ‘zﬁ? eaction'. 12
14 Dei®e mmethaHa0 M. mﬁ&dﬁ&ﬁmpﬁlm m/;tsurzm [M-H)" wat er, and extracted with
?}\lgglsoi)c (8B hubs Brad %g”b;d f1 ash
chr omat ommﬂ;@ wes. obhmeld fﬁ)nie%h(om-&mﬂwometwlcaﬂmc amdcdlﬂdd&)}rret hane

f ol | owed LAY, L£eum et her (40 12a
14 Decen‘fgﬁlz é\'fé)@& %‘%@T@%B%&?%@G%@m %8)%}‘4 Flh)r ded the title
conpound 2€0 .(Rb84r Mings Rrid[3. 2-Ait4l-+ Exanpl e 2.
15  oxazepine-5-one was obtained from 2-chloro-_6~tnﬂuoromethylmcottmc acid and (R)-
' {-)-2-pyrrolidinemethanol. M.p.: 152-153 °C; EIMS: m/z = 273.2 [M+H]"

Example 3 -
(8)-8-Methyi-2.3.11.11a-tetrahydro-1H.5H-pyrrolof2. 1-clpyrido[3.2-][1.4]oxazepine-5-
20  one hydrochloride salt |
To a solution of 2-chloro-6-methylnicotinic acid (4.3 g; 25 mmol) in dimethyl-
formamide (50 mi) was added 1,1-carbonyldiimidazole (5 g; 30 mmol} and the
solution stirred at room temperature for 1 h, followed by the addition of (S)-(+)-2-
pyrroiidinémethanol (3.3 ml). The reaction was stirred at-room temperature for 2 h
25  then diluted with water and extracted with. ethy! acetate. The organic layer was dried ’
(Na;S0Qy) and evaporated to give the intermediéte amide as an oil. This off was taken
up in dimethylformamide (50 ml) and cesium carbonate (7.8 g) added. The reaction
was heated for 2 h at 60 °C then cooled to room temperature, partitioned between
ethyl acetate and water. The organic layer was washed with water, dried (Na,SO,)
30 and evaporated. Convertion to the hydrochioide salt with HC! in ether and
~ crystallisation from methanol-ether afforded the title product. M.p.: 176-180 °C; EIMS:

miz = 219.2 [M+H['

Example 4
35 The procedure described under Example 3 was further used to prepare the folfowing

compounds:
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S The procedure described under Exanple 7 was further usﬁcb %:He t he
follow ng conmpounds: 2A: (R)-2.3.10,10a-tetrahydro-1 ece

H, 5H pyrrol ol 2. 1-cl t hi enof 2, 3-f1 (1. 41oxazepi ne-5-one was ‘obtai ned from

3- chI or ot hi ophene- 2- car boxyl ic acid and (R)-(-)-2-pyrrolidine- 10 nethanol .
Mp.: 168dexeBo, EIMS: mz = 222.2 [till+H} 2B: ( SPCBEP02/06364
trifluoronethyl 2,311, 11a

tetrahydr g 1H(§E-@)€BF&ZQI‘I¥,’1% @#@ﬂ@ﬂ{&ﬂﬁﬁ%ﬂhﬁﬁ,iﬁﬁ,@ﬁ one was

obt ai ned Trom Or O- b- orone nicotiniCc_ac ) -

(+)-2- pyraﬁsméeﬁﬂ@w’ﬁ%awamed lfrpi@ 2 GfBlztomlsgtr@ agiq pre (8-G)-2pyrpadidipe] \viH) + 2C
R-8-triflomangeiNipl 184-fe6lt; EiMeaniet pgdyvigp-1 H S5H rrolo 2 1-c rido 3 2- 1

4- 15 oxazepl ne- - one was obt ai ned from 2-chl oro- 6- _
trifluor 3.13d 1ayteltahydro=AHi.5h dnol . M p.:

iSEegﬁh%%_ﬁgm@s th&ﬁ%c: ?j?rgwﬁ?h ri do?g a%;d(a?lh (&) bﬁ%?irgozhgm%né%llzo one ;
hydr ochl dF?‘B'é"%MP ﬁ?piﬁ“"s&? E'M%H”%)Tgé%m*&]o 6- rret hyI n| cot i nloc acid (4.3 g;

25 mmol ) 4 di iR )cinea fnagayi di i m dazol e
(5 g; 30 ‘nmol Qn stirre erature for | h, -

f ol Towed ¢ Fom o oing a5t gyt @ﬁ"&&%ﬂéﬁ%ﬂﬁﬂm'(@% m). The
react i on (GaPastuler bEdl, Grpariopialiice 2P0, 8¢, B7e3-6182).2 h 25 then diluted with water
and extracted with, ethyl ace he organic layer was dried (Na2SO4)

and elfip -at-ga&f‘éﬁ &%“%H@’a %’gf‘ﬁ\ﬂﬂ:ﬁate amide as an oil. This oil was taken
up in di rmhylgiya:m, B 94 0heshhidnd-12A AlckdzeBing)i2added. The
reaction  was heaf ed to room tenperature,

partiti orf88 Wi OREKS fr@'i“t?y‘%““é%ﬁ'?'%a%lﬁG"ql\gf"é?”d"‘ﬁm?“@ﬂ@an| c layer was washed

with vatefp.: gnggdc(mgS@&) gg@[ﬂmt;iyevaporat ed. Convertion to the
hydr ochl oj_de salt vmt i n et er stalllsatlon from
met hanol 48 h&kddd b tadat ThPig ! 1 Adoxazepine-5-¢

'219. 215 Mwaﬂs}otﬁimmir@n ‘B—(ﬁ%r&bﬁduﬁé’-&@&d&@ﬁc deid QAI besiraya%eét &xarm&te 3 was
e o S E) SR 0 bR, 13 11 oroseer 2005 WO
H, SH pyr nppot£3-185 °0; ENIS:indle E 285.2{M+H]1, 4] oxa- zepi ne-5-one was.obtained from
2,6- chigf Ome')cﬁté ‘? 'i ? 1 aat%{raq'lvgroJI-fﬁ—p\grrc?!o[g 1-c¥pvru§)orz{ 8' ﬂlq Aloxazepine-5-one
| was obtained from 3-chloropyridine-4-carboxylic acid and (R)-(- )-2-pyrrolldme-
20 methanoi M.p.: 156-157 °C; EIMS: m/z = 205 [M+H]*

fa X

Example 5. .
(8)-7-Chloro-2,3,10,10a-tetrahydro-~1H, 5H-pyrrolo[2. 1-clthieno[3,2-f][ 1,4]oxazepine-5-

one

25 .
To methyi 2,5-dichlorothiophene-3-carboxylate (1.47 g; 7 mmol) was added

{8)-(+)-2-pyrrolidinemethanol {1.75 g; 8.3 mmol). The reaction was stirred at 160 °C
for 1 h then cooled to room temperature and dimethyl formamide (7.5 ml) and 60%
sodium hydride in mineral oil (0.5 g; 12.5 mmol) was carefully added and the mixture
30 was heated at 50 °C for 2 h. The reaction was quenched by the addition of iso-
propanol, evaporated and ethyl acetate added. The solution was washed with water
and brine and evaporated. Crystal!isa{ion from ethyl acetate - petroleum ether
affo_rded 307 mg of the title product. M.p.: 162.5-163.5 °C; EIMS: m/z = 244.2 [M+HT _
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met hanol. M P.: 164-166 C, EIMS: nmlz = 239 [ MtH] + 4B:
(R)-8-Chloro-2. 3,11, 11a 14 December 2005

t et rahydro- 1H, 5H pyrrol of 2, 1-cl pyridol 3, 2-flfl, 4] oxa- 5 zepi ne-5-o0ne was
obt ai ned from 2, 6-di chioronicotinic acid and (R)-(-)-2-pyrrolidine

met hanol WOA20280462- 164 C, EIMS: mlz = 239.2 [ MrH] + 4@CT/EBRAGI6R, 11, 11a
Tetrahydroazetidinyif2,1-c]f1l,41pyridof3,2-flf1l, 41oxazepi ne-5- one was
obtained from 2-chloronicotinic acid and (S)-(-)-2-hydroxynet hyl azeti di ne
(C. Pasquier et a!, Oganonetallics 2000, 19, 5723-5732). 10 MP.: 135-136
C EIMS: Example891 4 [M+H + 4D ()-6,6a,7,8,9,10-

her ahydr orhbdirbqetiiedREGibdd Ghdey EXAHNISE Kat fidrthds %b@&@pféph@%ek&bmﬂ@e was

obt ai ned from 2-chioronicotinic acid and 2-pi peri di nemet hanol. M P.: 86-87
C. EIMS: POUNdS3g [ \MkH| + 4E: (S)-2.3,11,11 a-tetrahvdro-1 H, 5H pyrroi of

2, 1- h?: | pvréxl o; 4R37-Chibro-3,3.40 Q&@Mﬁ»ﬂ-} MQvndﬁz Viecthiehd[ 324 g]dxao m o
3-c orop ridi.ne-4-car o et at, J. Het. em
1997, Z@ﬁ—‘?&%—a‘ﬁ%? ‘(‘%} ﬁﬂ @’ﬁ‘iy?-?évrr%*dwa @ﬁ%‘ﬂ MP. : 153- 155 C, El MS:

mz = 205VI3 [162'-54]163 GFC EIMS mlz 2442[M+H]
(R-2,3,11, 113 SRS 2
one was ot arf i '

(R - (-) - 2hipnal3. B-Iﬂimmeazeﬂlﬁbmnéma@bbtameﬂmm lrEanlLB,B—d%IoEJtﬂ@hemﬂ-&- = 205 [ M+H] +

21l I Sagpiliad i UK, Sega fud S ro himiitiags it Rt b

2, 5-di chladoCherop naeﬁéae.ﬁéam@s@ usingethe cesigm garbvnmc)isatmcoadm .
s W . . :
(3)50) CoRpea St iRclealhof Sclin: Auusbdpfipe feact: on wes oti e

(7.5 m) and 60% sodium hydride in mneral oil (0.5 ¢g; 12.5 muol) was

carefull gﬁféj? and the- mxture 30 was heated at 50 C for 2 h. The

reactlon 'nched by the addition of | SO- proanol evaporat ed and
et hy|1@cé§ﬁ;&‘l_ﬁwma3 1t1{da-tetrahydreriH gl pvuplaizeldclpyridal 3yl Zepingrr i ne and
evapor at gghneCrystal i sation from et hyl acet ate - pet roI eum et her afforded

307 ng of the_title product. MP.: 162.5-163.5 C m.z = 244.2 [ MtH] +
14 14 Decerrbe 0 aggktion of the material prepared in Example 4A (1 2 g) in methanol (20

ml) was added sodium methoxide (0.27 g). The solution was refiuxed for 2 h then
. evaporated, taken up in dichloromethane and washed with water and dned over

1|1 y 410xazep| ne- 5-

20 sodium sulfate. The organic layer was evaporated and the resulting solid recrystal-
lised from dichloromethane-ether-petroleum ether to give the title product (200 mg):
M.p.: 136-138 °C; EIMS: miz = 253.0 [M+H]"

Example 8.
25 (8)-8-piperidinyl-2.3.11.1 1a—tetrahvdro-1H 5H-pyrrolo[2. 1-clpyrido[3,2-

" fll1.4loxazepine-5-one : _
To a solution of the material prepared in Example 4A (600 mg) in dimethyl-
formamide (20 ml) was added piperidine (0.26 ml). The solution was heaied for 2 h
then cooled, diluted with water and extracted with ethyl actetate. The organic layer
30  was washed with water, dried (Na,SO,4) and evaporated and the resulting solid re-
cr_ystéllised from dichloromethane-petroleum ether to give the title product (650 mg).
M.p.: 148-152 °C; EIMS: m/z = 288.0 [M+H]"
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WO 02/ 102808 PCT/ EP02/ 06364 Exanple 6. The procedure des {)hbed un%@
Exanple 5 was further used to prepare the foll ow ng rrf) Rghmbes 2805 R

-7-Chloro-2 3 10,1 Ca-tetrah dro-1 H5H rrolo 2 1-c th| eno 3 2- 1 4 oxa-
zepi ne-5-one was obtained from (R)-(-)-2-pyrrolidinenethanol. Mp.:

162. 5- 16%do2Gp2s86d MS: nlz = 244.2 [ MtH] + 6B: PCT/EP02/06364

(2R, 10aS) - 7- Chl or o- 2- Hydr oxy- 2, 3. 10, 10a tetrahydro- 1H, 5H pyrrol of 2, 1-c1-

t hi eno[ 3. 41oxazepi ne- 5-one was obtai ned from net hyl
2, 5-di chl‘%'xré%}r!r%%hene 3- 10 carbox | at e and (3R .
Y2t \ D 1-gpysis al, J. Med. Chem,

58) 3- hy dgnx 4! ) g ANy S

1995, 38, ﬂ[ﬂ%;az@@a@;,dﬁgr ng the cesium car bonat e cycl | sat | on condi tions
descri bed TN exanp :193.5-194 C, ELMs: & H + Exanpl e
7. 15 (S)-8- VEPrRosolufen af @Bt 5%)rﬁ7BMd€PX1ﬁ@d'HX¥5W'%W"BWE‘e HGi sat (674

1-cl pys i dag; w Anf Redd 4A8xa2md. mem519959 3304@75459&)t ih QVateR (20 hm; viagt er i al

prepared in le 4 I.n et han d sodi um
met hoxi dedded ?efﬂgﬁ' hydf?ﬁteg"s‘@%{?%tﬁ PRARg: Set 'F'G‘)?ég"%?‘ﬁéﬂ éy WWEWC‘%@Wapor at ed,
t aken up dhlbndé ¢ho @ ererhinaln EThansixivrsigdstivet oz days thad extracied wither 20 sodi um

ecr yst ol SNTSRIPT AR T B ARTRA R st her opaoa s oo AP B8 ove (ne

- title praoetednol BOGichiorpmethihe 1'0 gﬂr@ﬁhélﬁ&rﬁedr&ﬂel\&mdm\mlda Was3cydiligeliirH) + Exanpl e

8. 25 S)us%ﬂg‘l%:%n&lﬂe Jesgﬂbgi} are on ?#;)éqﬁ(?tltfe%r?ﬁcpyr rol ol 2j -cl pyri doFs3, 2-

1, 41oXazepi one o a SO eri‘a prepared in Exanpl e 4A
(600 ng) N.p.: 474%6; BjWS: rﬁ!nprmnm@ml@]?o n1) was added piperidine (0.26 m). The
solution was heated for 2 h then cooled, diluted with water and extracted
with ethyl actetate. The organr C Iayer 30 was washed with water, dried
(Na2SO4) Exaghpte/Hh Batehdlamp Whole-Celbigiattroniy vd re- crystallrsedfrom

di chi or onet hane- pet r.ol eum et her to gr ve the title product (650 ng). Mp.:
148-152 C, EIMS: nmz = 288.0_[MH + 35 15 14 Decenber 2005 WD 02/102808
PCT/ EF02/£ alhaulture.

Hippocampal neuronal cultures were prepared from embryonlc ot 1-3 day old
Sprague-Dawley rats which were decapitated and the heads immediately placed in
ice cold HBS (HEPES Buffered Solution: 130 mM NaCl, 5.4 mhi KCI, 10 mM HEPES, ‘
1.0 mM MgCl,, 1.8 CaCl,, 25 mM glucose, adjusted to pH 7.4). The whole brain was

20 excised and placed brr pre-sterilised filter paper, soaked in HBS and the cerebellum

was removed. The brain was chopped and an enzyme solution (0.5 mg/ml protease

X and.0.5 mg/ml protease in HBS) was added and subsequently [eft for 40 minutes at

room temperature to digest before tituration. Cells were resuspended and then

counted to give a final concentration of 1.5 x 10° per ml. Cells were aliquoted onto

25  poly-D-lysine- and Matrigel®treated coverslips and left to incubate at 37 °C for 1-2

hours. When incubation was complete, 1 ml of growth medium was added to each

well containing a coverslip and the celils were returned fo the incubator. After 3-5

days the mitotic inhibitor cytosine arabinoside (5 uM) was added and the cells

returned fo the incubator until required.

30 '
B: Paich clamp recording. ,

The whole cell configuration of the patch clamp technique (Hamill et al.,

Pfldgers Arch. 1981, 39, 85-100} was used io measure giutamate-evoked currents

from postnatal hippocampal neurons maintained in cuiture for 4-7 days. A glass

.35 coverslip containing the culture was transferred fo the recording chamber (Warher

Instrument Corp., Hamden, CT) mounted on the stage of an inverted microscope
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Exampl e 9. {2R 11aS)-2- hydroxy-2, 3, 11. 1l a-t et r ahydr o- 1H

SHavrrol oi 2, 1- cl pyddo[ 3. 2- 1111, 41oxazepi ne-5-one To a soﬁ)?ﬁ "29?‘8?0% 3R,
5S) - 3- hydr oxy- 5- hydroxynet hyl pyrrolidine HCl salt (874 5 ng; M W Reed at
al, J. Med. Cheat., 1995, 38, 4587-4596) in water (20 ml) was added sodi um
hydr ogen waphwag e (960 ng; 5.7 mmol) foll owed by 2-cRCUERR06HEI nyl
chloride (1.0 g; 5.7 mml). The m xture was stirred for 2 days then

eﬁt rac: edy m«dﬁhm ‘?ﬁé UK, mﬁteﬁéb%ﬂgy cﬁ&nﬁ@é?rcaﬁtﬁﬁediﬂd rﬂlé&irédeﬁﬂaﬁ'gﬁluﬁc%rﬁsr‘ .
cnromat ogr W 0 I or ane 0O glve e
i nt er medi Qgg oM 5&%&- Q)Bﬂg\f'g@qlihé etﬁﬁ@i!-t"ioo'ﬁy' descri bed

{ KJ/L Fﬂe?agp)ib«aco%e tafd g0 WM il.h:ﬂ)sbj &d;&taart@ﬂﬂ qt4 waMEflm Nta.d;m akd wEell Btﬁtstaﬁﬂyi 5—A22ée I4I
a ectrophysi ol oc
cul ture. %%%%r?ﬂar 0&,3&?@?{%{&)98@ l“ﬁ?‘ggre\%'?f ﬁ AHempY] [é%cgpyonl c or 1-3

day ol8 SpfG)gsing Imm;:atciaaeowampnﬁem@um Hﬁtmxpental_&ld Rosidr Chys gmads -

di at PES Sol 130 mM Nad ,
5 ke Ak o e W, oo g Rl Sy Mflee 37 T 12y
to pH 7. 4Flecinis ﬂdslghé.td;r@armnﬂee, 0. Eﬂeﬂeswraamdmﬁadmedlfrom GOR0Bt eri lised
filt b
chopped: angiiiass"GRRER b, aihage BRS G 1 Weaeh 87 MW, el 1 ves
pr ot ease ﬁqﬁefqmvmgtsé@dé‘@vaﬁ@ %ﬂ)bﬂ'@cﬂmhtaf%ﬁﬁp@ffsthqddvmmmismwﬁs at room
t enpej@t UgepdiPed! Q%SM(%WJPIQE Finbd IV&lﬂ‘Irlﬁ{l’éCg@Jl c{dldtﬁﬁ"‘@ﬁﬁ’ W&%@ﬁed and then

counted to give a final concentration wer e
- al i quot edgi'éﬂﬁ’[l@ie'z@ P JERPES,y51 md EGRY MMP"@@P’(QC)'EEW@;& B AddVe3s! i ps and

left to Imm@mm%macgém Mg&,, a&ﬁéiécﬁo pW‘}e!i‘witﬁ"fMti@iH on was conplete, 1 ni

of growth_medi um was to eac contal nin coverslip and the

cel I's wereellF wetevoliape dampes at dwlding petential 9%75030\53"@%9'@“'9&@ AiMMY i c i nhi bitor

cytosine msaam@@u@mg(é 1zi\/bcham§| mﬂapaarmug %pﬁc%hérs de'lh&é wAsd2t 0 the
i ncub Pat ch r’r?grecor The whol e cel l

re B:
cont 1 B dRBRErgHc By arokn Gt ke P PUANBE GEAMAS W agRlsd 1opA se gor s A ch.
1981, 39lev8§ 30Q) m&eup@ﬁetmd %ﬁ3Mth@g’UbﬁéfﬁfrPea)@ﬂig?ﬁeCwlﬁdl@-Béﬂs frA ornI
post nat a u mai nt ai_ne n.cul tur or ays. gl ass
35 Coverqungngag gﬁi‘f' ?'?P@Wi'&l‘i Hewed jo clear any ag(yolyﬁg i &Eor di ng
chanber (syétemefFor ebﬂsapwmnn s@adypstate mmer@mﬁe@mhmdﬁaardnbemst age of an
I nverted baséilng gﬁ@ &Sady state current and averaged over 300 ms.

20  Two solutions of the compound in extracellular solution were made up, one with

C

glutamate and one without. The protocol was: 10 second application of compound, 1
| second appiication of cqmpourid + glutamate and then 10 second wash with saline,
then a 10 second delay. When the compound was not soluble, 0.5% DMSO was
used as a co-solvent, Resuits are presented in Table | as the percentage increase in
25 - steady state current at 10 pM concentration of the compound of the invention in
axtracellular solution. ' '

17




14 Decenber 2005 WO 02/102808 PCT/ EP02/ 06364 (N kon, .
recordi ng chanber contained 1-2 m extracel lular sol uti

5.4 MM KCl, 10 nM HEPES, 0.8 mM MgCl 2, 1.8 CaCl2, 10 nM gl ucose and 30 mv

sucr ose,
rate of |
usi ng an

ngéb?qaﬂ?e

The'

adjusted to pH 7.4 with 1M NaCH) and was constantly perfused at a
room t @epgrexossee (20 5 22 O

wWanz/1e398 Recor di ngs were perforned at
Axopat ch 200B anplifier
fctronlc Design Ltd., Canbridge,
om GC120F-

(Axon Instruments Ltd.,
Dat a ach|S|t|on and anal ysis was perforned using Slgnal
(Canbri dge

manuf act ufBBLE 10 glass (Harvard Appar at us,

UK) .

Fost er
sof t war e
Pi pettes were
Edenbri dge UK) using

a nodel

pat ch el ¢ctrodes had typica

otassium -
%S'mﬁ%igﬁ'& E-&@?yﬁg‘,’ﬁ-&qﬂﬁiﬂ"ﬁ&ﬁi}'ﬂo. 3 nMGTP, &1 mM

i prasseie-ane pH 7.4 with IMKOH). Cells w

with inti
mM EGTA,
MyCl2, a

resi stances 10 of

-8/ el ectrode DCbhﬁbund sSutter Tnstrunme

betWﬁﬁQﬁ§1§ghC|

Nl uconat e

% $nckeBse,in shQPtaleO

Cty, CA.

, CA). The
when filled
HEPES, 1.1

ere voltage cla

cl2, 5 MM
ed at a

hol di ng
channel

D (5}-2010) 10-tetahydroB D, Siikjrrelol2]1-chierbR,60 .¢- ( 0. 5

15 Digiti

annl.i.aod

™)  wasszapplie
>@@km@aphdeﬁmm'Jappl|cat|on deV|ce (DAD-12

for
T

using a 12
r'Ltd.,
1 s every 30

Vel wyn
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conf.i gur @

%W‘ é@?

@ RN baat*f%hfdMH#H E}Erolgtz’mle’nb\/ Ak &F[\r %q;*m: e
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any

[
dead vol une
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fromthe

S GraleroES Y- SAE W ghaivire 5 SHomrobRdaty - st
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appl i cat

t
pjrndo[tsema,n]o:ezapine-smmmme_)and st eady st :]t
2y Sltwﬂoréfﬁh'ﬂﬂﬁ Lt a&f{traﬂyar&*: 1
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plotted
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10 second
ut anat e and

t hen 10
was not

s S frtvied i‘r*\ﬁ*‘i"ﬂ“’%’ ol %@W'#Hélﬁwa"[%ﬂ"s‘
sStzeiried-onygogipieeit (ampledsed as a co-sof vent.

in Tabl e
concentr
17 1 4 De
Schul t z,
alternat

gwound of the |nvent|on
,A ‘ANe

b

Wewpaﬁo?fdaample __) 5 ?j

e

(B)-aCSlofol23, 10, STadet By 8t G- 6H SHI IR Qpirido[3DA[R4L
a&éz%s—@foné (Bﬂm o

in

ond del 49. Wen
Resul ts 4
ady STang currTery
extracel |l ul g
ied by

t he conpound
re presented
t at 10 pM
r sol ution.

he_

1,2,3,10,¢

fI[ 1, 4] OxRzek2-Se ¢REnple 4D)

@)5.,64, 189, Gihetubydab1gitipyddoBclpymiaE- Ml 4R, 1- c]pyr|d0[3J§4* :

(S).S-Methoxy-z 3,11, 11a-tetrahydro-1H,5H-pyrrolo[2,1-clpyridof3,2-1-

[1.4loxazepine-5-one (Exampla 7)

(8)-7-Chiore-2,3,10, 10a-tetrahydro-1H 5H-pyrrolo[2 t-clthieno[3,2-Af1 4]— 16

oxazepine-5-one (Example §)

{R)-7-Chioro-2,3,10,10a-tetrahydro-1H,5H-pyrrolof2, 1 -c]thleno[3 2-[1.4L 20

oxazepine-5-one (Example 6A) '
22

*: prepared as described by Schuliz, A.G. ef al (J. Org. Chem. 1986, 51, 838-841) who use the

alternafive naming: 1,2,3,10,11,11a(S)-hexahydro-5H-pymolof2, 1-clpyrido[3,2-fi[1 4loxazepin-5-one;
Sleevi, M.C. ef al (J. Med. Chem. 1991, 34, 1314-1328) have used the name 6a,7,8,9-ietrahydro-
6H,11H-pyrido[3,2-flpyrrolof2,1-¢][1,4Joxazepin-11-one for this compound. :

ver aged over -




5 Sleevi, MC et a/ (J. Med. Chem 1991, 34, 1314- 1328)14z:f1 gl%seg t he nane
6a, 7,8, 9-tetrahydro 6H, 11H pyrido[ 3,2 t]pyrrolo[2,1-c][1 e 511 one
for this conpound. PCT/ EP02/ 06364 Conpound% | ncrease in steady state
current at 10 M(S)-2,3,11,1 | a-tetrahydro-1
H, 5H- pyr r"é0 83/12808 e | pyri do[ 3, 2-t1J[ 1, 4] - 22 oxazepi ne- 5- GATEPRR/P362, 3, 1
D, 10a-tetrahydro-1 H 5H pyrrol o[ 2,1-c]thieno[ 2, 3-4[1, 4]-32 oxazepi ne- 5- one
(Example 1) (R)-2, 3, 1 0,1 Catetrahydro-1
H, SH- pyr r tapipte 4. c] Ehi eno[ 2, 3-n[ 1. 41-20 oxazepi ne- 5- one (Exarrpl e 2A (S)-8

i H- EZ 1-c]-21

pyri do[ 3,253 z 2 ¢
(R)-8-trifl Uomtmér’ﬁyﬂ)ret?an&dlﬂa éktaadéretdpahyiﬂmmﬁbdd tb hpefiyid @l DRIZ21- c] - 19

Eyrli g- 2t92"84 #P%L'io&\"z &%W%Fegfﬁ&%@%ﬁﬂ%fé‘s@“ﬁ Lfrfte%]yé f%h‘i?)?azepl ne- 5- one
hydr ochl ok, Denkeabirg (\BEAHVPICdendesS)GIH @nd oVassen 3JHM, (1994)a-Hifetfs abiy dr o- 1

Ry - 5" G e ol WidaBlod o ] phimf2hBd I B BoelobAER ©
H, 5H- pyr rRdsefrzh, 132 |56,86). e300 St Jasbfon Alaspiae WBhWCIIERalMel o AFE) -

oxazep] nd! @gaﬁini%fﬁmﬁ%:é@@sf*Hf%ﬁ*g%g@% b e see i AT
H, 5H-18y r rresrepse an ?tewereqm[rss@ts yqelivery ofl%ﬁé'ﬁﬁﬁ&f&@f@ﬂ@hﬁﬁ@'@@@ééﬁpl e
(R)-7- Ch'reé hee én ﬁneQe\Je%efo?é ??Qé!(fynes hdd él'a'béé\ﬂ&éé&t@ﬁr% t%né}]énb'n&ﬂa[ 3, 2-i

[1, 4]- oxaz | ne-5-one S) - hoxy- 2,
1, 1l a- tetr%@f - @b ¢Pwelwﬁ§/n>qlleﬂs(9ﬁweiaeq 9ppmb?r@f@veunr2§sef@rwaézep. ne- 5- one

(Exanpl e afd uddll thtaloomRNdesfiodNep sotfd bt ﬁnc@CEFé E&Qﬁs&@é’&ﬁa feanpl e 11.

Differential Reinforcenent of Low Rate Resp I n 72 seconds (DRL72
mtraperltoneaf route Sraemtnutes before the sta OP the test sessmn Rntidepressants ( )

15  increase the number of pellets earned and decrease the number of lever presses.
(S)-2,3,11,11a-tetrahydro-1H,5H-pyrrolof2, 1-c]pyrido}3,2-f][1 4]oxazepme -5-one
exhibited an antidepressant like profile.

Example 12.

20 ‘ Inhibition of amphetamine-induced hyperlocomotion.
Mice were injected sc with drug ireatment or vehicle conirol. 30 Minuies later

mice were injected sc with 1.5 mg/kg d-amphetamine sulphate or saline and im-
mediately placed in infra red locomotor boxes where locomotor activity (long duration
beam breaks of two adjacent béams) and stereotypic behaviour (repetitive short-

25  duration beam breaks) were measured for a period of 60 minutes. The experiment
was analysed using a 3-Way ANOVA with experimental session, infra red locomotor .
boxes and treatment as factors, and in the case bf treatment, significant effects
were followed up' using a Tukey (HSD) test. (8)-2,3,11,1 1a—tetrahydro-1H,5H;pyrrolo-
[2,1-c]pyrido[3,2-f][1,4]oxazepine-5-one and (8)-2,3,10,10a-tetrahydro-1H,5H-pyr-

30  rolo[2,1-clthieno[2,3-][1,4]oxazepine-5-one (Example 1) inhibited amphetamine
i'nduced hyperlocomotion.
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Rats are pretrained in a standard operant chanber to pe ma DRL72 5
procedure according to Andrews. et al (Andrews JS, Janser*R#fenbenddss s,
Princen A, Drinkenburg WH M Chenders CJH and Vossen JHM (1994). Effects
of impramne and mrtazapi ne on operant performance in rats. Drug

Devel opndvyfd 62/188%ar ch, 32, 58-66). The test session | BET/EPREEF3660 mi nut es
wth nolimt to the nunber of trials. Each trial begins with the stinmulus
light on above the active lever. A 10 response on the |Iever only results in
del i very of a pellet if 72 seconds has elapsed. A response on the |ever
bef ore 7X&@Eonds has el apsed resets the tiner and is not rewarded. The
nunber of pellets earned and the nunber of |ever presses is recorded and

used to ¢ a ficien Test oun adninistered Vi a
the. | nt ropRRstbRnotnor gl Honk st et e THRFEELEP TR | he test  sess! on.
Ant i depressants 15 i'ncrease the Gunber of pellets earned and decrease the
nunber of |ever presses. (S)-2, <tetrahydro-1 H,

5H-pyrrol o[ 2, 1-c] pyrido[ 3, 2- fr[l ‘Azepi ng-5-one exhibited an

anti depressant |ike profile, 2. 20/1nhibition of
anphet am ne-i nduced hyper| re injected sc wth drug
treatnment or vehicle contr later mce were injected se with
1.5 ng/ kg d-anphet am ne sul Sand i m medi ately placed in
infra red | oconotor boxes where | r,activity (long duration beam
breaks of two adj acent beans) and stere pi ¢ behavi our (repetiti-ve short
25 dukation beam breaks) were neasur &t for a period of 60 m nutes. The
experinent was anal ysed using a: Y ANOVA Wi th experinmental session,
infra red |l oconotor . boxes an trea ment as factors, and in the case of
treatment, wWiegificant effects were followed up usrng a Tukey (HSD) test.

(S)-2,3,11,dil
[2, 1-c] pyrr%db?ﬂa@q*ﬁ%m%%?ége ?Eséq%“z v and (S)+2,3, 10,1 Oa- tetrahydro 1
H, 5H- pyr 3o°\rrrenre§ezt81af@§6tdthrenlaﬁ[n2 og pyriding ring emeltywbstsutgmﬂﬂ(mrpl e

i.nhi Qpt ed L & n,y LRGO o 9C ﬁw@e 2005 WO
057 133500 AP SBgHRAs LAEkiEr fro )Rfl “{??ﬂ Q%a@ R e n-5- one
derivati ve afal Chg hﬁhée"géﬁér%ﬂa“@;d\ﬂrﬁ AR'CO a"d CONR'R?;

R* and R® are independently H or (C4)alkyl; or '

R* and R® form together with the nitrogen atom o which they are bound a 5- or 6-

) membered saturated heterocyclic ring, optionally containing a further heteroatom
15 selected from O, S or NR%;
fis (Cea)alkyl: |
A represents the residue of a 4-7 membered saturated heterocyclic ring,
optionally containing an oxygen atom,, the ring being opticnally substituted with
1-3 substituents selected from (Cy.4)alkyl, (Ci4)alkyloxy, hydroxy, halogen and
20 oxo; or a pharmaceutically acceptable salt thereof;
| with the proviso that the compound of formula: | wherein Ar is a [3,2-] fused
pyridine ring; each of R*-R%is H, and A represents (CH,)s; is excluded. ‘

2. The (pyrido/thieno)-{fl-oxazepin-5-one derivative of claim 1, wherein R, R? and
25 R? are H. '

3. The (pyrido/thieno)-[fl-oxazepin-5-one derivative of claim 1 or 2, wherein Ar
represents a [3,2-7] fused pyridine or a [2,3-flfused thiophene ring.

30
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Rl Formula | wherein R, R2 and R3 are independently H O %élé%y Ar
represents a fused thiophene or pyridine ring optional I wth
one or 10 nore substituents selected.from (G .4)alkyl, (O 4) al kyl oxy,
(G .4)al kyl oxy(Gi -4)- alkyl, CF3i halogen, nitro, cyano, NR4R5, NR4CORS5,
and CONMMGRB/10RM8 and RS are i ndependently H or (Cl_4) 8R¥EP0206364 R4 and RS
formtogether wwth the nitrogen atomto which they are bound a 5- or 6-
nenber ed &aﬁ\%@@iﬂ&ﬁiéﬂnﬁﬁf&%ﬂ@oﬁé d@ﬁvatn@é)ﬁd\ﬁ?ﬁ%é yerﬁa%ii:af'rﬁumg a further

het er oat om selected fromO0, S or- s (Cl4)alkyl; A represents

t he residue of a 4-7 nenbered saturated heterocycllc ring, optionally
ring being optionally substituted with 1-3

(G . 4)al kyl oxy, hydroxy, hal ogen
able salt thereof; wth the
erein Ar is a [3,2 | fused

contai ni ng an oxygen atom thg
substituents selected from ('
and 20 oxo; or a pharnaceuti

provi so that the conpound of
pyridine ring; each of ; represents (CH2)3; is excluded. 2.

The (py(dolthieno)-[fl ; derivative of claim1, wherein Ri1,

R2 and 25 R3 are H 3. (py(d¢l t ARBNo) - [ f | - oxazepi n-5-one derivative
of claim1l1l or 2, wherein Ar ents a [3,2 fl fused pyridine or a 2,3
I'fused thi ophene ring. 30 20 r 2005 WO 02/ 102808 PCT/ EP02/ 06364

4. A (pyridolthieno)-[f]-oxazepi nf4 one derivative having the general
Formula I R1 Formula | wheggiia® R, R2 and R3 are independently Hor (C,
)al kyl; Ar .represents a fused thi ophene or pyridine ring optionally.
subst it ut ed"¥i®M one or nore substituents selected from (C, .4)alkyl,

(C, -4)pal kyl pxg? ar{d(jgs # ﬁ,ldgpgngém(y(g ordt gy | CF3, hal ogen, nitro, cyano,
NRARS, R4 Clg?gpresenps a fuse% tﬁophene or pyridine ring optionally. substituted with one or
more substituents selected from {Cra)alkyl, (Cia)atkyloxy, (Cigalkyloxy(Cie)-
alkyl, CFs, halogen, nitro, cyano, NR*R®, NR'COR®, and CONR*R®;
R* and R® are independently H or (Cy)alky!; or
10 R* and R°® form together with the nitrogen atom to which they are bound a 5- or 6-
membered saturated heterocyclic ring, optionally containing a further heteroatom
selected from O, S or NR%: ' '
REis (Cr)alkyl;
A represents the residue of a 4-7 membered saturated heterocyclic ring,
15 optionally containing an oxygen atom, the ring béing optionally substituted with
1-3 substituents selected from (Cra)alkyl, (Ciq)alkyloxy, hydroxy, halogen and
oxo; or a pharmaceutically acceptable salt thgzreof;_ for use in therapy.

5. A pharmaceutical composition comprising a (pyrido/thieno)-[f]-oxazepin-5-one
20 derivatives of Formula | as defined in claim 4, together with a pharmaceutically

acceptable carrier therefore.

B, Useofa (pyridolthieno)-[f]-oxazepin—;’s—one derivative of Formula ! as defined in
claim 4, in the preparation of a medicament for the treatment of neurological
25  diseases ahd psychiatric disorders which are responsive to énhahcement of
synaplic responses mediated by AMPA receptors in the central nervous system.

7. -:I'he use according to claim 8, wherein the disease or disorder is selected from
neurcdegenerative disorders, cognitive or memory dysfunction, memory and
30 learning disorders such as can result from ageing, aftention disorder, trauma,

21-




R4 and R5 are independently Hor (C 4)alkyl; or 10 R4 a o far ether .
with the nitrogen atomto which they are bound a 5- or %%6%?ﬁﬁ#%hb&9, .
sat ur at eg yclic ring, optionally containing a furt erpat om ,
selected'?p%??%gﬁs or NR6; R6 is (C, .4)alkyl; A representgﬁ?ﬁ@ﬁéggggue of a -
4-7 nenbereclr aturated heterocyclic ring, 15 optionally containing an _
oxygen at orfuYFeCRICRYY.HHFhRIMELE fishate. \HebRssion: seheeplifenia. psycholiabst i t uent s

sel ected frdisaibrs, 4habtyysexublCdysflrmikys, Aismh¥ds Qik¥rdel BL%%%Qultiﬁg 0; or a
pharmaceutical Iy acceptable salt thereof; for use in therapy. 5. '

phar maceut i EAM "EHIAYE 80eRisPr subFANes Alyise. ey picabrlirfodnalion] f | - oxazepi n- 5- one
20 derivatives of. Formula | as defined in claim4, together with a .
pharmaceutically acceptable carrier therefore. 6. Use of a

(pyridol thieno)-[fJ-oxazepi n-5-one derivative of Formula | as defined in
claim4, in the preparation of a nedicanent for the treatnent of

neur ol ogi cal 25 di seases and psychiatric disorders which are responsive to
enhancenment of synaptic responses nedi ated by AMPA receptors in the

central nervous system i _. 7. The use according to claim®6, wherein the

di sease or disorder is selected from neurodegenerative disorders,

cognitive or nenory dysfunction, nenory and 30 |earning disorders such as
can result from ageing, attention disorder, trauma, 21 14 Decenber 2005 WO
02/ 102808 PCT/ EP02/ 06364 stroke, epilepsy, Al zheinmer's disease, depression,
schi zophreni a, psychotic disorders, anxiety, sexual dysfunctions, autism

or a disorder or.disease resultinng. fromneurotic agents or substance
abuse, and al cohol i ntoxi-cation. - :
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