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relates to (pyrido/thieno)-[f]- oxazepi n-5-one derivatives, to
pharmaceutical conpositions conprising the same and to the use of these 5
(py(dol t AYQ@#¥H28% | - oxazepi n-5-one derivatives in the PEEBERGEMG4 of

neur o] ogi cal and . psychiatric diseases. In the.mammalian central nervous
system (CNS), t he RYRIDOMI-HENOHOXAZEPINS-OMERERIVATIVESNt rol | ed by the
interacti on between. a neurotransmtter, that is released by a 10 sending
neuron, and a surface receptor on a receiving neuron, which causes
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role in- dﬁf trﬁ: eesphysi ol ogi cal processes, 15 such as |earning and
menory, vel opnent of synaptic plasticity, notor control,

respirati on car di ovascul ar regul ati on and sensory perception. The
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recept ors recep tOI’S hese recegt ors are classified into two gener al

types: (f?"tmfi%ei’ rtB‘T)l"EaraFt@Eeﬁt‘H?%‘ & igbrofpesmiitere thef yo £2leaseAPYt® the openi ng

of capi ovaem@nn@lrsn A hreuithes @@Jebtoﬂaﬁba aeRivitlg hdior) oM@ Bausesd ( 2)

G pr ot d. " et abot L h led t I tipl
A MR

hydr ol ys itransniteriinv the iONS. dtfmeaiephe majon secitBtory prtinveyse matimalsdawiieases in c- AVP
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kai ni'C aci brs nedi ates a vol t age
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gener at es t age- dependen excitatory
cur r ent . (EAfrepepin nﬂmesaur@qeptomredﬁssduedmowa@p Wpes: in the brain suggests

that AVPA) FigtdtiBhbie” fclRots A ofy SRRl Soupled 5k DpbRRy bicatifP&finnels
20 in.the cell membrane of the neurons, and (2) G-protein linked "mietabotropic™
' receptors which are coupled to 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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A AR L A O
in W . and stability were developed by Lynch, G.S. and Rogers, G.A. as disclosed in
' 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 A/S) 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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A first aspect of the present invention provides (pyridolthieno)-[ﬂ-oxazepin-S*ene
derivatives having the general formula |

20

7 Fomuiat -

wherein -

o R’ R2 and R’ are mdependently H or ((;1 _4)alky| T
o Ar represents a fused thlophene or pyndme rmg epttonally subsntuted wuth o;%é‘ cr : .
o -more subst:tuents selected fmm (C.1 g)alkyl; (01 _4)afkyi0xy, (01 4)a|ky10xy(C,4)aiky{ g ..
25 :CF;,, ha’OQEn nltro Cyano NR“RS R4COR5 and CONR“RS S a j-_.,. e
RS and R® are mdependentty H-or (01.4)alky1 ‘or RY'; and Rs form tOgether w:th e
n{trogen atom ' to’ wh|ch they are bourid a 5-"or- Sﬂmembered saturated heterocycllc_Zzﬁ,'-:{'_} o

_ AﬂnQ, Optlonally contam!ng a further heteroatom selected from O S oF NRﬁ
N :R is (Cu)alkyl ST R S SN ;




R1, Rz and R3 are independently Hor .(Cl _4)alkyl; Ar r ni s used
t hi ophene” or pyridine ring: optionally substituted wt h?gﬁgg‘%‘rﬁ&?{oﬁ’gg

--substituerits selected from --(C;-4)alkyl. (Cl )al kyloxy, (C,

~alkyl oxy(Gi -4 )ai(<yl,: 117 i-_1 - A r,, "-" i1, 1!1URYV, cydf
1V, P t(-Weex102908K | +VK-, and GONR R'; _ R4 and R5 ar ECT/EB®MEHdent |y H

-or (0. 1-4 )alkyl 4 ;,or Rand .R5 formtogether with. the nitrogen'.

atomto :ﬂéﬁréﬂ@nﬁshny resRiie ob@Hmmemb&?mﬁhﬁt&ﬁheters@blwr&l‘g?d{l:rthﬁﬁl@& ofc.ycl i cO:
rin o ti ona ontai ning.a further t er oat selecte rom -0,
Sor NRo. PReNAB S BB splinabihsuRt B TR e < e

resi due dleleated- flonmg0hgaliat] (Safalkybixedhyuedxg balygdni andr oxeg or apthiaena | vy

cont ai ni ring being optionally substituted with 1-3
substi tug%@éilgé‘%/cg@@%lgtsg%?n&%, 4) al kyl, (C1.4)al kyl oxy, hydroxy, hal ogen
and oxo; with the piosisorthat the stinpaint pf ool whéreindaraprashnts add,2-f{l5usedt h t he

i t : . sQfy. I. t 3, 2-f
Pused  py e % ERIPAICE By o Ripfecent el R b 20t ()3l is.

excluded. . The pyrido-13, 2-fJ-oxazepi n-5-one derivative for which no
protecti : . . ' J Scduakitiz, A G et af
(3 O g, CpamaeEs:BoshHahont Setlalth fouRcting ploRSitifbd fo R\ D= chem

: ¢ -841) and 10 , . ! .
1991, 34,relaigs Ao 2 gisgipsyip by §F'?P'f¥,tﬁ-*)§- phA (b &rg-Lhpmy (1986, 61, 838-841) and
10  Sleevi, M.C. ef af (J. Med. Chem. 1991, 34, 1314-1328) wherein this pyrido-[3,2-{]-

oxazepine.-s-one derivative is described as a synthetic intermediate, without any

pharmacological activity.

The (pyridolthieno)—[ﬂ-oxazepin-S-ones of formula |, including the prior art pyrido-

15  [3,2-f}-oxazepin-5-one derivative described by Schuliz ef al. (supra}, have been found
to be positive AMPA receptor modulators, which can be useful in the freatment 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 haioéen means F, Cl, Bror .
In the definition of formula | R* and R® may form together with the hitrogen 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?}.Exampies of such
35 heterocyclic ring substituents are piperidino, pyrrolidino, morpholino, N-methyl-
piperazino, N-ethyl-piperazino and the like. '




oxazepi ne-5-one derivative is described as a synthetic i
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is substituPes @inpadimept (@03”&?% mmeﬁf%*e'bﬁﬂfﬂromﬁpﬁgﬁone ReEYAtey 85 defi ned
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cont ai ni ng [8, Zthugg@byrm{ee&rQ?{tsznt] aRkaalisshdnedmy0. S or NR Exanpl es of such
35 heterocycllc ring substituents are piperidino, pyrrolidino, norpholino,
N net hyl - pflm(mzdmmuedﬁaﬂ bydzepinp®bagz idaivaines bhikel d:sk:@osed e’kﬁbdmﬂaitber 2005
WO 02/ 102808 _t b ' CTI EP%% 06364 I n the de Llenltlon of. fB la.l A reﬁresents
the residue 8¥ 5 PASPATRE B APBROLAT IR B 158 Wr GEFUF iCREPISHY it dpt'¥'6hal I 'y

cont ai ni ng nrecspegi@caligtsanh comaomrng dahdate p‘kepeseaubmg@l’cm&tjurelsaﬂiltlmak bgont ai ni ng
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: Formu(a II

20 (Pyndoithieno) [f]—oxazepm—S—one denvatwes of Formula i ‘can. for lnstance be:,:__w’:':','f"'_l L
.' _ prepared by cychzatlon of a compound accordmg to formuiall whereln Ar A and R‘—"', R
R3 have the meamng as. pre\nously def ned, any functlonal group WIth an’ ac:dlc.s: :'_'-;?L

: hydrogen be:ng protected with a suitable protectlng group, and whereln Q representsf_:_': "-__'-: o
L hydroxy, halogen or (Cm)aikyloxy after Wh{(:h any protectmg group, when present st i
25 tremoved The cycllz_atlon reactlon for compounds wheresn Q is halogen or (CM)a!kyL I

. oxy can be carried out in the presence of a base such as! sodlum bydride or ceSIum_"?_f A
| ‘ car’oonate in a solvent such as dnmethylformam:de and at. a temperature of 0«200 °C S
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 M(tsunobu condltlons (Mltsunobu 0. Synthesfs 1 981 1) usmg a tn—'_f-j‘




| soxazoi i di ne, norpholine, and azacycl oheptane. One enbodj pent prqyides
(pyrido/thieno)-[f]-oxazepi n-5-one derivates of fornmul aq B8 %‘Plg?r%\éﬁg R2
and R3 are H. Anot her enbodi ment . provides conmpounds of fornula | where Ar
‘represents a [3,2-f] fused pyridine or a [2,3-f] fused thiophene ring. The
(pyri do/ o enesed f ] - oxazepi n-5-one derivatives of therdi/geizossd enbodi ments
may be prepared by methods known in the art of organic chemstry in

general . SRpRAE T blcid i rﬁ@;ﬁﬁ%‘vﬁ}ﬂsa&al | RSodRRRAYIER. Mhng pr ocedur es
out | i nes ari}(m A e Vipfidil IR, 2704%) "or by
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(PY{ l d;)/ téunabl@bro&échng)gga%@ﬂérﬁur‘léh&@f rd@fslvwﬁdﬂa\f@tb wefterhiPoranty Qrotdé:tedCa? ;or .

i nst an repare cliz rding to fornul a
L e herdiine ainess aim w1t tho o) Epianplecrom BERR B 6. SF R0 et | ned
any, fsuncrwoRabtettive Grauppin (Wgét’ﬂc Synitheals] Third Editibly, WWileg eMevib ¥brik19900t ect ed' wi t h
a. suitable protecting group, .and wherein -Q represents. hydroxy,

hal ogen or. (Cl-4)al kyl oxy, after which any ecting group, when present’
is 25 renmoved. The,gyelization reaction fW ounds wherein Qis hal ogen

or (G -4)alkyl can be carried out i"R\the/presence of a base such
as. sodi um hydf jpade or cesium carbonateg | vent such as
- di net hyl formakg dg_and>' at. a terrperature 200 C,' preferably 25 150 C_

For compounds. of §or nul a Il whergin Q' i ? hydr oxy group; -
cyclizatiori. can : be '30 effected unde 1I\JR sunobu condi ti ons (M t sunobu,
O :, Synthesis 1981, 1) using a tri~ . 1R Decenper 2005 WO 02/102808

PCT/ EP02/ 0636E&ommua lﬂhosphl ne for exanple tri ptemula Phosphi ne and a di al kyl

azodlcarboxylate such
: Compounds of formula Il can be prepared from the condensation of a compound of

formula il wherein Ar and Q have the meaning as previously defined and M

10  represents a carboxylic acid or an derivative thereof, such as a carboxylic ester or a
carboxylic acid halide, preferably a chloride or a bromide with a compound of formula
IV where R' — R® and A have the meaning as previously defined.

When M represents a carboxylic acid the condensation reaction, i.e. an acylation,
can be effected with the aid of & coupling reagent, such as for exampie carbonyl

15 diimidazole, dicyclohexylcarbodiimide and the lke, 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.




as dii éopropyl azodi carboxyl ate, in a solvent such as tetr, rof .
Suitable protecting groups for functional groups which E%e[?e{%g]ggr%&n

tenporarily protected during syntheses, are known in the art, for exanple
fromWts, P.GM and Geene, T.W: Protective G oups in Organic

Synt hesi YO I24i0z888 Edi t i on, W1l ey, New York, 1999. For ROI/EPA2I0E36RO Formula |V
Conpounds of formula Il can be prepared fromthe condensati on of a conpound
of formula Il wherein Ar and Q have the nmeani ng as previously defined and .
M 10 represents a carboxylic ac{d or "an derivative thereof, such as a

carboxylic ester or a carboxyli\g a |ide, preferably a chloride or a -
|V where R1L -- R3 and A have the
presents a carboxylic acid the

brom de with.a conpound of f
meani ng as previously defin ﬂ

2h , can be effected with the aid of
or carbonyl 15.diim dazol e,

condensation reaction, i.e.

a coupling reagent, -such as

di cycl ohexyl carbodii m de and the Ii I n.a solvent such - as

di met hyl f om am de or di chl or onet hane. n.Mrepresents a carboxylic acid.
hal i de the condensation with the an1ﬁ?""@ Vivative IV can be carried out in
t he pr esdumpoohdsofiforsrla i may elsa bp peepareddtomy/ihameaction ofi encomp®ohd/eint such ‘as

et hy| engo LRy fige AR RMNbrl'hd GRS L3 oAy TR fyaRELe ester

derivative a direct condensa ve of Formula |V
can be c&kaddl, oniCamikiioxe vwith @m)aiéyhpetahtaag@]t foo exareples epfbrignard about 50 to'

200 Cg Thi a}eﬁpﬁpéaé‘b?\%}d h‘éé‘getrﬁﬁ perforrred using a Lews acid, for

exanple alumniumtrichlori scrlbed by D. B Barn at al (Blorg
Med. Cherf comground offogaila wherg Roreprgsents 3 hvﬁrégwﬂsid?efemrwntﬁfa €onpounds of

formul a 'all?ﬁé\‘oﬂ?nﬁ?rbﬁcﬁrmdﬁnﬂg cbﬂﬁodfﬂtcth%UIaC\?%éﬂeble%p%QM@ gby enpl oyi ng

a one pot_ twh step procedure, neaning that a mpound of formula 11, which
resul ts fQueriki gepridrARavdian fursxamels S%@Wéﬁhﬁd"dé‘dﬁﬁéﬁlmﬂt ¥cheasy mul a 111

with a cemeaend of fornula IV, |s not isolated fromthe 30. reaction

m xture but further tr baeto ive co ounds of formula 1. 6
14 Dé‘@en‘%e?omgd of formu a\F here represens an alk%oxy group ay 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



WO 02/ 102808 PCT/ EP02/ 06364 Fornmul a V Conpounds of for o be
prepared fromthe reaction of a conpound of formula Vnwnﬂ?%ceﬂ?@é{éé nd A
are as defined above and T represents hydrogen, C(-.4)alkyl, or

C(14)al kyl oxy, with a C(14)ai kyl netal reagent, for exanple a Gignard 5
reagent , wino240z86% vent such as tetrahydrofuran. A conpBUREPGBO6H6r nul a | |
where Rl represents a hydrogen and R2 represents a C(1.4). alkyl group nmay
be prepar geyifd Galg A0 bihoP ;mrféartarbﬂuam\/orvmraf@.ﬂhé 6546 8f & bdse C( 14) al ky!

group by a reduct]on or exanpl e sodi um barohyd e, In a soI vent such as
et hanol . $¥hascydBuhysrige oives ﬁem@puvdwefoan#ar' ees@iet & mere Af Y8 oxy group

may be pr&ﬂﬁﬁtﬁé’nts&ﬁth@A@nﬁgJiﬁ’g@ ftkylogf. fornula Il 'where Mrepresents a
carboxylic acid chloride an aI kanol ani ne imine derived froman al kyl

gl ycol ate as descri bed by D. E. Thurston at al (J. Chem Soc., Chem
Corrmlms ,  CoRBbundy 6f ﬁﬁ?)l? [ wﬁerlécdii@@tl A@reobf tflf]) substiieNs BB Yhd)Ar finge E.aer ed Ey
coupling ound, o or alll., S erein ave the
neani ng a@oﬁﬁ viBis eypfa%ﬁf?%wwfﬁ‘ﬂnafl%{i% B@"mf'%/h(ﬁ? O wherei n R,
A and T hmue bmmermmm;tn@tsasnnhe\armahbwr@eénenhnb d!ﬂ@lthcngespbm‘.ﬁngTEt hods

d bed f I f f d

For mil & VG Bount of oFaF mubafg 71 2 VPAHAG, ©ul oL, et om |
conmer ci aﬂlcmm!dtwhenyNOwhEpmaﬂaﬂmy Iqataéylsatﬂ ucarbpnyiationl uresstiasr adi fi cati ons
of 1i 'i@rat]ti#&ﬁecﬁfg&ﬁeéﬂ%é‘ﬁbe@;l 4 g} 6@;&%& 'ééégs’idg %esag fificadiolt Skilled

person wi t various ornula | can be
obt ai ned #ythgpestepita- é'ﬂﬁa Oé&ﬁmlﬁs@% lﬂsé}&:tquoﬂ)@mn‘e fsadiumi bydigxidgr ups 7
22,;:5?2"“@*5*99@2@#@%@'3% COURIRE PP ShRAC b Wtn e i SR 10t
formula IN mﬁ"erlﬁ'ﬁ’giAfOr XN F@afl?QBV'aF'@“@%Z"]Qjeﬁsl §e¢pling heaRat: @iMRF wherei n one

or nore ch Ends WP frrhlild $ Whére @Re bftordlof mb%detlﬁJeﬂtsbﬂtl{éeﬁ&mrnné@5 WO
02/ 102808 P j P02/ 06364 IeaV| ng group such ﬂ limted to, fluoro

or chi%r CPNRTheThs etbnlic aid prepursy "°s°8&’19°‘é{?5%5‘?’{9ma y‘?ﬁn‘qf%i@""gP'(/es conpounds
of for mulraork oﬂ\th@rsﬁbaﬂ%nﬁronr’fﬁé Broffatié Frey ars ONR*REgBY Be Prephle@ bNthd | Ng 1 S

(G.4)al k&d%c}ﬁ' 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 Conmpounds of formula |I where one or nore of the substlt @ :
ring are CO\IR4R5 may be prepared by conversion of a corrpo ? Ia I

where one "or nore of the substituents on the aromatic ring are hal o into
t he corresponding carboxylic acid ester using a palladium(l1), for

exanpl e Vé exilozsdbbi s (tri phenyi phosphi ne) pal | adi um cBCHEDBAGESEar bonyl at i on
reaction as 10 desci bed by A Schoenberg et a/ -(J. Org. Chem 1974, 39,

3318). ThSmﬁtép&rferuféaNHRfRs af c6n|i}5%uﬁc$fof3forﬁfn£ﬂa 1TAMRr&E BRE VF Yhdré ofifed. USing for
exanpl e sodi um hydr oxi de in § ahydr of uran-wat er, and coupl ing of the

car boxy| i SubgHiugnt %\P’l*ﬁeéﬁ"@ﬁfﬂ&“"dﬁ "F@f‘?ﬁﬂ@am—im%ﬁ’% offgrmualanpl e
car bony! . ghérgioaspheredst i sibstitienta @R e Aring @S chloreOBBR N Sode by faor mul a |

wher e one nor e e su stltu nts.on the, aromatic rj kS 15 CONRARS.
The car boﬁ%’lrafj't'm @*@V‘&ECEE?F@ i tr%a s agine; '{fﬁm‘ﬁ'a B éone or nore
of t hes subesctibadett & iherlfteeaab(:vatorg Cheng 23003 mmmﬁynmmd)bfepar ed by the
oxi dati on, of

a,c ound of f

subst i tue??f’gu‘%hw%ﬁ VA (e g{hFlngs#%evg q&nn&@&%@kﬁ%la}qa 05%0 oxi dant, for
exanpl e -cRt ornﬂﬁjmhydm@mrdw be p]epramdufrdm aoéonfpouudjbfefomnwmmmrmnmar nor e of of
t he subst e repar ed by
a' pall ad%"h'% ?f%' ?%&@ﬁntasﬂr% cﬁiul 033%'} s?‘tr ﬁﬁ% OSphI nee) p yloadl um

cat al ysedalkyation aithenitregenditora with ﬁpelmetingfagem of femhida Coyhikyéwhere Yor nore of
the sypstit ; r r t nge of an am ne
of ol 5 ST SRup o " oy %{”ﬁ%‘ Sl i, i U IRBTAS R B
Heck (J. @ngmu@wefnfpmmhwhs@ org3gr7iore of @@ﬁwﬁaﬁa opfthg 6rﬁmare| wher e one

or nore %R‘d‘%n&%%tw‘téiﬂrﬁ@a@@-l 3§ bérprédaﬂéﬂ fﬁfnﬁa@i BW &omiufpar ed froma
compound of formula | where one of nore of stituents on the Ar ring

i s CONH2 WMiPreions ar aereorl e sHositugsisyly e |‘°M'ﬁ&gj'é?1f“t"°ft1¥ra redugtiom$Ple phosphor us
oxychi or i glemp £ pamaeiLin Ceatdlysbe rédiictor wmhwd&)g@neA %mmﬁr@l @ffoﬁdaﬁ 130

substjtuents on the Ar p ound of

f or rru1: % Iﬂh%g'i‘ee"rd‘?f’ée 8@*%&@%‘?“@??8% Fﬁ[fe'ﬁ%ﬁ%ﬂ 'Lﬂreqair is bronp or

IA|OdO usi rfg:nga cma;bduadlbmhmﬂétmraby@adnwaﬂmlsmmemtdnan)ieaﬁmdt&sm bed bé I\/]lc
t er man an A conpound o

for mit a 1" akpue gt By yBSpLimy 55 Rovails Sber durt o° 8 PentBO RO ET o o NRIRS

may be pranhypdride, forexemple aoetizcamhydrinE, if asoivdrd, for axample pgridiné.or nore of -t he

substituents on the Ar ringis fluoro or chioro by displacenent of the

hal ogen with an ‘8
20 Treatment of a compound of formula |, where A represents a residue of a 4-7

membered saturated heterocyclic ring substituted with 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.



14 Decenber 2005 WO 02/102808 PCT/ EP02/ 06364 am ne of fo1r4351 a NHR%&E%
compound of formula I where one or - nmore of the subst i Nilx g‘bc?ﬁ Ar
ring are NRARS nay be prepared froma conpound of fornula | where one or
nore of the substituents on the Ar ring is chioro, brono or iodo by a

pal | adi unweexmkspst ed am nation reaction with an am ne POI/EP@onisha NHRARS as
5 described by J. P. Wlfe et a! (J. Og. Chem 2000, 65, 1158). A conpound
of formiyg JJ)GH%FSH%fQ%n%Bqu%r Elatlh@hén%%hégﬁ' 48RS, @ga&éﬁ@r £y 1ng are

NR4ARS5 and one ro en na repared froma conmpound of
formul a | mambered spfbragad hetﬁwclrsﬂn@ ﬁ@m@%ﬂl’lﬁu it \sifhoh3 OV IURRg are NRARS

and both %Qfﬂ&lﬁsﬁng’iégénﬁs@h as {ﬁ)é'SNeh%kld%\fhoﬁ B@d&bﬁﬂeaqam gt e th an
al kyl ati ng aaent of ale V|{]g group such

as an al k319 Br Y, ypro %Q'ﬂ (‘foﬁ’ﬁ gh&&hﬂg% 593%195'2890)4 %‘Iﬁ? °%"p°86 nd of
formls |fouhed ¢>wna@ AlrepiEdefits Gf rebitige SUHALT ndmBered @Biutdial Witerbdyall: are  NRARS

and both R4 and epared froma conpound of fornula I
where oneMg© yﬁ‘f’ wagdg\ﬂﬁégqxg B ‘on the Ar ring are nitro by a
reduction for exanple a pall adi um cat al ysed reduction with hydrogen. A

7o are edeBEM R ES Rk otP SoRanER LeRmulrlEn R sp R et o one or

nore of tdtclessibetel canimt & chirality) candr emﬂtthaefore g sierecisdnirds, pciudingat nent with

et 10 arypHREn el irbeBppinide, destidhdy e deel el RELIR 10 o 2T

conpound th¢ aforamantienet stargnisomers withjiris seppesargd aaelspfdnﬁem@de%R@nd S nenber ed
sat urat ed%naﬁﬁo?ﬁé?& ¥F 'tHeCch*rp@gn&Lﬁ?%ﬁﬁulét fgndwﬁeia slms? shuﬂérméug fdOyRps, with a

base, such as sod |um% vent,. such_ as etrahydrofuran with

an  al kylassegijedwiinlesyihan §¥nereterablylessdhan? %. Whearicular jess tan i Sedf as above

gives a ROBPEHENREMErOAEhRules ¥ Slich eﬁaﬁtﬁiﬁ{e?ssiﬁ%? F%pé@&ﬁsdh'@udﬂ a 4-7
menbered saturated 25 heterocycllc rin ionally substjtuted with 1-3

al kyl Bxy B?Eﬁ%@‘c wﬁwe&ﬁwmw S@F"?’*&Pﬁ%ﬁ' é"‘?”“t%féﬁ“‘e“"’ﬁt ‘?“é'ﬂﬁ"&e&ﬂt s a residue
of a 4- 7 mmrfaebs ftettc ﬁﬁeé’bﬁklﬁréﬁwﬁé pmerstem::m ark WhRkhetiateh 1- 3 hydr oxy

groups, OXY, roup can ut ed by .hal o e t r eat ment
with a hd@g‘sﬁ 'Hg‘“ﬁ(eJ 5%'15'&%?' !‘!13‘36'%'(93 %'}'E%F’P% fﬁ?/f | uori de
( DAST)  orinteiniduistdse eambmachm ér&?mhﬁd@nvérshpé]@ayérpmsqihtemwom nati on.
Simlarly, ac ound. of for whe nts.a [ esi eof a 4-7
menber ed or s ﬁ"gﬁ%{ﬁ lfﬁ:ﬂge? %uqrﬁprl'yl ﬁ'b °6'L§?'A6‘ﬁ§$1 5“%15’%%‘*?"{’6@5% Rith 2 hal ogen
grouzd atexample siaseibed in Ch.-rahty in Industry (edited by A.N. Collins, G.N. Sheldrake and

J. Crosby, 1992; John Wiley). Specific methods applicable for the stereoselective

preparation 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



carbon at om may bé pr epér ed fromthe correspondi ng oxo-derjvative. b ‘
treatment 35 with a hal ogenating agent, such as DAST. 33 %eﬁ?{%% 2005

WO 02/ 102808 PCT/ EP02/ 06364 The oxi dation of a conpound of fornula 1, where

A represents a residue of a 4-7 nenbered saturated heterocyclic ring

optionally substituted with 1-3 hydrox roups, . W th an axidi si agent,
such as in th&eSREASERS QhiedHesaat }/“(‘J‘é%tlf’%irg Vdge%f ﬁ@.y“‘ﬁ’.’tﬂ'lepgf[ﬁﬁéazegw D. W

Nor beck (J. d&oegierihieahaddBhe gbikralZbABul2R00), gi ves conpounds of 5 fornula |
where A represents a residue of a 4-7 nenbered saturated heterocyclic ring
optionally substituted with 1-3 oxo ggoups. The (pyridolthie

no) -j f J- oxazepi n-5-one derivatives of \\For | and their salts contain at
| east one centre, of chirality, and e t heffef ore as stereoi soners,

i ncluding 10 enantioners, and wh e, diastereoners. The present
i nvention includes the aforenenty oned st jsoners within its scope and
each of the individual R and S enanty s of the conpounds of fornula I
and their salts, substantially free, | L e R#ssociated with less than 5%
preferably less than 2 % in particylar, éss than 1 %of the other
enantionmer, and m xtures of such enantioners in any proportions including
15 the racemuergm Xt ures contai ning substantially equal anmounts of the two

St or cor Sonor S B wtb e RS Ul €9 i n the art. .. Synthesis with
chiral | nducAi rqwe;antssifasddtﬁgpﬁ@em pidinalring bptloealmdﬁﬂmw,witbmagm werel ec_ti ve
Chr ot ogr aphy SR Seisd e 3R (Rl g AR TR o e R ecer | bed
in Chiralityhdlagenmiiesevego, NeIRT 8 GYRA2NACONBIR'  ns, G N. Shel drake and J.
Crosby, 199Z2x¢ g aWihde¥inderBAs bi (CS,)@RMHpds applicable for the

stereosel ectiyve ég eparation of ar yj)oxazepl ne derivatives of this_invention
are those dedcPdbRdiopy toaskrumtty thealitpoegratop fo which dey areheynd 4 988’ 651,
838-841) . 25méhibdremceiuiatatiahbtgroamne pingbbgtichalyt Sontamindd@ flther hedrobiynit r eat i ng

Ar
(0]

"a free base %eeﬁeaggrgfg?%t@rr\glﬁgccordl ng to formula | with a mneral acid such

as hydrochl o bromi c acid, phosphoric acid and sul phuric
acid, or an Rtig#higalkedci d such as for exanple ascorbic acid, citric acid,

tartar ' ¢ aci %reple@grgti: &e?&iaﬂegﬂ c?—&?ne?rﬁ:je%d S%I‘ .I'fetee?t‘;dy. gic rin§,um71r i ¢ acid,

glycolic acid, "succinrc acrd, propionic acid, acetrc acrd, nethane 30

sul phoni ¢ actrdonaiin gontajeing jakeoxygen atom, the ring being optionally substituted with 1-3
substituents selects from (Cqa)alkkyl, {Cqa)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 fo use.
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The conpounds of the invention may exist in unsolvated as well as in
solvated fornms wth pharnaceutically acceptabl e sol vent ¢ 2erembes 2005 er -
ethanol and the like. In general, the solvated forns are considered

equi val ent to the unsol vated forms for the 35 purpose of the invention. 10
14 Decenber 2005 A second aspect of the present invention provides a

(py(do/ t hi ef@eal ity at i | tnEor mul a |
0 R Formula %‘eﬁigﬁﬁﬁggﬁhéun tagr eélf&ﬁigg?:%ﬁenétéﬂ%%ﬁ%% f(ﬁ01§f) al kyl ;

Ar repr esenﬁ%‘“‘éﬁf‘ﬁ (Rfergneen ﬁﬁﬁ‘ﬁéfﬁeA& ef)yﬂh RETagtPRn SieRas A9 Praclisetaft ut ed
with one or pBRcy &@hﬁéd{;&dﬂ%ﬂ. u&@hwm@@ls rmiksCodd egegxéspemypﬁ)feé kyl oxy,

(C -4)al kyl C, Kyl e nitro NR4 NR4 CORG,
and Co\1R4R5%¥€§P %ﬁ)’cﬂg’“éﬁ%&ﬁ%’ébéﬁ% ‘?%/a#'lﬁrmi'ycbe@é'&m{?ff%dd? Opsplid g R5

f o%n t oget haésagk tukdmd, Bechnad mmmm Cﬁi’mta@md&esﬁdl ihtaesapadies baosuwoatfoﬁes.ﬁr 6-.
menber ed saturate er oc c_r opa cont ai ni -a fyrther

et er ot o BLERER: aiPeruRReytealy afceRe FRNT IR ackvs Sarf o AEABRIPBRnr ¢ ¢ he
res![due of aﬂhﬁ?cmmdmlb&de,g?tﬁarat egkchiat prapagation, cmermgf,orrgpctﬁﬂ?ls?ht&m, 13
containin en m na substituted wi -

9 815}, OXSHE Bmfkidf m?réi% rﬁf}gepeé.f%f%b%k y

substituent 8 Select s TTo yl oxy, hydroxyl, hal ogen and
0x0; or a péramaideg selidcddsiage ante fhalvbe of ghaventinnab efiditiasr susbensi filerdier apy. A

Lo 20 Cbolorhts! IR 2 YiHers BUPHEIRD Hf ikiIRBaBUOW (et 0R) FRERUL) 02

conposi tions conprisin i eno)-[f]-oxaze one rivative
inaci

havi ng t heceyégally arcep ifive which dlophaetrigiedere vathl gfftm@wmféim active| t
thereof, toggidighds Wad hePRRTRGRANIE CBNteds MG RGP R %eﬁ\re' sgenft hgrigef . and

opti onal | y other therapeutic agents. The term "accept abl means bei ng

conpat i bl.e @¥aoR @ obs eﬁdm‘i“ﬁQFeéd AR ritold Jromprsitiensiiesyde; Woéﬁd sfaseh,

del et er i ouScdiQodd @il aRA R Kbesaktures QRETBES Ldd LIRS uitatid HAGurls Fort.hose
suitabl e for oral ubl i ngual , subcutaneous i.ntravenous, |ntranuscular

local , o rRACEHFreLAMRIBHEPa JAROUSIYEPRIIONS 'RUoNiG splinepofifipps and sterile

injectable solutions may be used, containing pharmaceutically acceptable dispersing
agents and/or wetfing agenfs, such as propylene glyéol or butylene glycol.

One embodiment further includes a pharmaceutical composition, as hereinbefore
described, in combination with packaging material suitable for said composition,
said packaging material including instructions for the use of the composition for

the use as hereinbefore described.
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dosage forns for admnistration. For oral admnistration, the active

i ngr edi ent may be presented as discrete units, 10 such“d%eqeﬁlﬂeét?@%
capsul es, R, 8granul ates, sol utions, suspen5| ons, and th | i ke, For
par ent er al adm n| s? ration, the pharmaceutical conposi tion of © HEER03063 e on
may be presented in unit-dose or multi-dose containers, e.g_ injection
liquids in The edmﬁemmmqﬂ@mwmeﬁdmdmw&seoﬂ the: mha@h MtcaARIPANG ceptor

anpoul es, l?s so, be stor n ze dried (I h| | i zed condl tion
Fequi ting oS ErEBUTArT G 1 BeeTednined g et opeagy Gl
prior to usmdudeh tyladpdicatdrest gme&a% xea comidriiofaloh b aENPSRHIdI A ap Fr}ethod
accept abl e aH |ar |bedf n.the _ standard reference,
Connar o AN 8 BdBTeieo -SSR RRTT RRE R L hsrties OB crt (RaETRRgS Wbt h
Edi ti on5 Li apl frablet H\Whé Icaﬁﬁ)e&mw Inkamse (BRA0IN - seetreaﬁe@.t @ IneuRasdica” and
Phar maceut i ?hil\/glnufact urin ctive a e conpressed into

0

solid 20 dP8598 inf'EEass §u\?ﬁgf§s aBI £ nc?ﬁlﬁf'gtog SVB?gtE?e rePeRess &pdiaied by

capsul es orAMB{&prmepmrs és redii)irdﬂaasm:hoés p*mrrdi\mg@u‘eratﬁbl Fsaeeapt @ynfivhi gui ds
tion, as an

the active a ied as,, a flu 0Si :
i east on® AReaRly GRRELARLLSH AR el i aRRIRS R S Bt R apenen, or
as a spray,atenon adinarslat, spuay, SoskenaipikgsgolAithdlneagedidphds; dbhesush; of

conventjgonal yes such a orants ol ymeric bi nder s
Co e o OB e 5 e el el s ol on uie PEeh Hkomishap ol o
addi ti ve whiistasdaesultingt fronminenfasic agentshortsabstanos hbes, thtalltﬁ)haphtdkfbatuon_ .
conpounds can be used. Suitable carriers with which the active agent of the
i nvention cfémo'ld'eaglachﬁonfiﬂsaspeembfms ps&sbtiltdwenmmqm\mdeela&sé oth (edditRetgse,

starch, I Liyvatives h xtures thereof K used in
sui tabl e a Sg%zgﬁlﬁé% %ﬁvg’é‘k’%rﬁ’ gg'éwuliaaﬁrﬁsnﬁg(eg? g?rer Seéau‘iai%e 5 fhsi ons,

i sotoni c sapreppeatisnbla rr@msaraerd fg titer frdagment nfj m:tcﬂdrgjucel diodadéd amiSpsyenyatiie used,
cont ai ni ng icall t e di pr5|n ents and/or wetting
agents, succﬁ ?Jepgi%'% Iagenlee sé?n%g’%ﬁg egf?ar?c?nﬁnzne Y1 g%lresgﬁf’gs BHI®nt furt her
includes a Wmm indld capbalmeybts systemas her ei nbef ore  descri bed, in

combi nation with packaging material suitable for said conposition, said

packagi ng mehecb@boime ydi " Ul it C t
for the usggﬁf hg?EI nbef !(f)jr@gnd%?g:nl be%%ia%é%%gﬁgdgba}%néﬁ%o

PCT/ EP02/ 06 0 mg per kg body welght preferably in a dosage 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

R : To a. solutxon of 3—chlorothlophene~2—carboxyllc acnd (0 5 g; 6. 325 mmol) in Co
.;'; dtmethylformamzde (5 ml) was added i 1—carbonyldumldazole (1 07 g. 6.64 mmoi)
7 and the SOlutlon st:rred at foom temperature for 1.h, followed by the addition of (S)-' _
e (+) 2-pyrroltdmemethanol (0 655 mi;. 6 64mmo!) The reactton was stlrred at room e |
. temperature overmght whereupon 60% sodium hydnde in mlneral oil (O 507 g; 12. 5
. mmo!) was carefuliy added and me mlxture was heated slowly fto 1 50.°C with the*: :

progress of the reactlon belng monitored by thm layer chmmatography The reaction".
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The (pyridolthieno)-[t]-oxazepin-5-one derivatives of tgg nve 2 gg
AMPA receptor positive nodul ators, as can be determ ne Pise in
steady state current induced by application of glutamate |n a convent i onal
whol e cell patch clanp nmethod when a (pyrido/thieno)--[f]-oxazepin-5-one
of the invention is present (see Exanple 10 5 and Table I)_ The conpounds
‘may be used in the treatnment of neurol ogical and psychiatric di seases

Fequi r od S8 TR st B e o8 RAREER auF ol hriee 2 e eRbry -

dysf&@nctiape’r ‘wasHal ymandaﬂeeamén mgdl (Ngzelalaﬁ aﬁdl(‘dirapﬁrawtd gﬁ!§| fhef érﬂﬂb agel ng, B
attention o] stroke il eps i.sease,’. - '
dept’ essr‘%ﬂ"r’gIj %0[3 fg:cfr?lt' SP{%W‘ Chrﬁwé%g?*by Bli“\é'ﬂﬂ (‘ﬁ@%’ﬁ@%’xﬂé‘p F‘Eﬂtd’t‘r ons
aut i'sny-. dlchleromestmnéefoil&med dyserasaiisRoul ﬁerﬁ%tﬁﬁlcﬁﬁemelb@&bléu@ngﬁﬂéﬁ QL L
substance abuse, -and al cohol .intoxication.: Accordingly,. a fourth’ aspect of }
t he. present |nvent|on provrdes a ‘use: of . a: (pyrrdo/threno) N
[f}- oxazepln 5-one ‘derivative of Formula-l as defined in the second aspect-;u
in the preparatron of ‘a. nedrcanent for.the treatment . of neurologrcal . L
di seases and psychratrrc di sorderss: mhrch are responsrve to enhancenent of .
synaptrc 'r espanses - ‘medi‘at éd. by "AMPA receptors in the central nervous:. f
system “The conpounds of the invention may be ‘adiinistered for humans ina-
dosage of 0.001-50 ng per kg body weight, preferably in a dosage of 0. 1- 20
ng per kg body 15 weight. The invention is illustrated by the foll ow ng
Exanpl es.-. Exanple 1. 20-. (S)-2,3;1 0,1Ca-tetrahydro-1H 5H pyri' al of 2.
1-c)thienof2. 3-fl[1, 4l oxazepi ne-5 one To a. solution of

3- chl or ot hi ophene-2-carboxylic acid (Q5 g; 6.325 mmwol) in'.

.dinmethyl formanide (5 m) was added 1,1'-carbonyldiinm "dazole (1.07 g; 6.64
mmol) and the solution stirred at roomtenperature for 1 h, followed by
the addition of. (S) 25 (+)-2=pyrrolidi nenethanoi (0.655 m; 6.64nmol) The
reaction was stirred at room tenperature overni ght whereupon. 60%

sodium hydride: in mneral oil (0.507 g; 12.7 mmol) was carefully added
and-the m xture was heated slowy to 150.C with the progress. of the.
reaction. being nonitored by thin |ayer. chromatography- The reaction'. 12
14 Decenber 2005 was cautiously diluted with water, and extracted with
ethyl acetate and the organic
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30 | ayer washed with water ‘then dried (Na2804) and evapq atﬁed to |ve t he
crude -product. Purification by. flash chromatography eI dt %?&mbﬁr ‘I)P5()f 10%
(vlv) methanol in dichloronethane followed by crystalisation from ethyl
acet at e- petrol eum et her (40 12a 14 Decenber 2005 WD 02/102808

PCT/ EPO2M0B@U2889) afforded the title conpound (0.15 §FT/ER2{96364167-167.5 C,
EIMS: mz = 222.2 [MtH + Exanple 2. 5 The procedure descri bed under

Exanpl e Tgd)agiofddd ttﬂbe{tlelb%ﬁ{éo&rﬁi RLEPGY. f.9.67-187!50M; EIMSC RIEPQUDES: 2A

(R-2.3. 10 10a-tetrahydro-1

H, 5H- pyr riM#HI2. 1-cl t hi enof 2, 3-f | (1. 4loxazepi ne-5-one was obtained from
3-chl or-ot hi ophene- 2- car boxyl ic acid and (R)-(-)-2-pyrrolidine- 10 nethanol.
Mp.: 168-168.5.C EIMs: mz = 222.2 [till+H} 2B: _ :
(S)-8-triEXample2et hyl - 2, 311, 11a |
tetr aisydmlﬁrbéhhraﬁséoﬁb@f&dérmame Deésudndr Lddd 14 prepaearepiiding - one was

obt ai ned dorpaurtischl or o-6-trifl uoronet hyl nicotinic acid and (S)-
(+)-2-pyrrolidinenethanol. Mp.: 152 153 C EIMS: mz = 273.2 [ M+H + 2C.
R-8-tri f 1280 (RRES.10.10zXefta drodtH BH- -gitideriol 28~ oxagdpined-dnec rido 3 2- 1

4- 15 .'- t. d,f | | t hyl ni cof i ni

ci d_and {9 oognsd 305, S3pRAGRET ﬁg%%f’xv?m%ld‘” BRI R " 2 2273, 2

[ MtH| 18 Braemd:rmlml(qS)SSSIe&lEPGyElMS B),IZL=1?.2212 mm—&*trahydro 1 H '
1-¢ f f 0

, BH pyrr f ochl ori de
sal t TO?BS) i ‘ ; 4 %"25 mrol ) in
di net hyl -gg@mmmfﬁgjgtﬁﬁ(bbtﬂu)edvﬁm awdbtb-a:trmmrmaetbﬂmgqﬂdiclamdmmﬂls&* (5 9; 30

I t t t h, foll db
The. bdardt >%ng°ﬁé‘h%+ﬁ%%ﬁoéﬁn' p;*;%?gl%%d{:ﬁ%‘&?& rﬂ%ﬁ#ﬁéﬂéﬁﬁﬁ”. e reaction was
stirred &C:nBb&iriflaorpmethy z 5 g e ‘ o

t t 2S5 d
Eéagéﬁa?‘* e ywasagb?%er meﬁ E%Bé%é‘é*“ﬁofwfﬁv'm% %‘fﬂw Mras L akon- up
i n di met H2fpyrrotidinechethaad. Mdp): 1521053 o3; iEIMS: ez BRAARVMHH]' 8 () added The
reaction

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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was heated for 2 h at 60 Cthen cooled to roomterrperat art {Z gned
between ethyl acetate and water. The organic | ayer vvas %ater
dried (Na2SO4) 30 and evaporated. Convertion to the hydrochl or de salt with
HCl in ether and crystallisation from nethanol-ether afforded the title
product . W m288¥6-180 C, EIMS: mz = 219.2 [ MH]} EranmBPe/edis85 The
procedure described under Exarrpl e 3 was further used to prepare the

f ol | owi ngga-COIERELAS 24l G dxg_POZI 06364 4A
(S)-8-Chloro-2 yrrol o ridof 3,2-fl
1, 4l oxa- ZEBiSErfns. WAk ohiaieed o ﬁ:@ahlproamhzuoaa%ram SPHLRPHTRIGRE: d and

(S)-(+)- %n@méﬁdrlr\hg' '1\6‘4-16@%*@% mri\éﬁsg[mﬂf’“ 166 C, EIMS: mz = 239 [MH +
4B: (R)-8-Cnhl oro-

t et r ahydrdE:1H B ) Ao¥de- 5- one was
obt ai ngd Jej 91@1520& \.désﬁﬁbtﬁlﬁémfr&ﬁ)tﬁG%I&I@@ﬂl@btlﬁagcﬁ@nd((ﬂ)-ggz-ﬁyﬁd]lﬂlhéﬂ' ne

M A

met hanol . S)-1.2,11,11a
Tet rahydrrﬂﬁti‘é'i‘qldﬂﬁyﬁzz"%@}FIMSA!F&T Pefet BT | f 1, 410xazepi ne-5- one was
idof3.2-

obt ai ned lf-(f oMy £2h o paTER d’rbé‘zeﬂ&h 230416 yee hyl azeti di ne
(C. Pasquier et al m? M P.: 135-136
C ElI MS: ieywas gtggmgfd F%ﬂpl-ﬂ qhqmucotimc acid and (S)-(-)-2-hy roxymet ylazetidine

(1) 4? 6a, 7(08P95q11;&rbmradmﬁkrmeiaabbmuo ?Is;fszzsgsmﬁo yridol 3, 2-tlf 4 and
oxazepi ne- t rom 2-chioronicotinic acid an

2- pi p‘é)r Rerfet ﬁ%@rép%“%fgrﬂ”z‘ég ?"(‘jﬂ‘ﬂ El |v5 nz = 239 [MH + 4E;

(S)-2.3, hb 11 (p- 1dbFCd-

1. 4|oxazep|ne 5- one )bt al ne 0 - carboxylic

2610 (A GBS Was S £ 2 chegEnaiee acneﬁréqé“ Pipgineme el 31) and

(S) (+) - 2Py 86-8Y O FIREEMhanmoMMIP. © 153-155 C EIMS: mfz = 205.2 [MH +

(R) 2, 3, PE 1 {Sh%d ' S ticdy
‘one  182S vt chitaiesd rfrdsmrmﬁmﬁdsﬂyﬁcrw-bardmﬁc écreqr\bpxmp@moa@ﬂél 2wkt

oxazepi ne- 5-

(Eigm(:)l Za ?*%‘5)184}-} %{r&greﬁ "J;&SE)S%"@O 15?01?7H, ;5I—|-E|p|)\//r5r olmozf - 205 [

21-cl thi ewnpf 3532155 T} EMSMIZ € 20512 (vHEH]
- (R)-2,3.11.11a-tetrahydro-1H,5H-pyrrolo{2, 1-clpyrido[4,3-Al{1.4loxazepine-5-one
was obtained from 3-chloropyridine-4-carboxylic acid and (R)-(- )-2-pyrrolrdme-
20 methanoi M.p.: 156-157 °C; EIMS: m/z = 205 [M+H]*

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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one 25 C O H To methyl 2,5-dichlorothiophene-3-carboxy.
nmol ) was added (S)-(+)-2-pyrrolidinenethanol (1.75 g; J%ﬂ% cr%%ti Eo%e

reaction was stirred at 160 C for | h then cooled to roomtenperature and
dinmethyl formamide (7.5 m) and 60% sodium hydride in mneral oil (0.5 g;
12. 5 mmolWo eze2808r ef ul | y added and the- m xture 30 wa®Ch@BRadeat 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. Crystalisation fromethyl” acetate - petrol eumether afforded
307 ng of EX#RI€6s | e product. MP.: 162.5-163.5 C EIMS: nmlz = 244.2 [ M-H] +
14 14" DeCRis}R6ced@Rtueibad (Ads 8RsniRCE WabRRthepaed tEsrpabthdolioRiiy pr ocedur e
descri bed under, Exanple 5 was further used to prepare the follow ng
conpounds®PMPOUMS: R _7_Chloro-2 3 10,1 Ca-tetrah dro-1 H 5H rrolo 2 1-¢
thiencs 3 gx 1(R)- D&a}orozg_@nmeemm Sivparakeld, 1£dithiano3.2-Ai1.4loxa-

(R - (-)-2-1 rroI|d|ne C BEIMs nlz = 244.2
e+ oebhesaens e Pttt 6 hapyrsinsaeind oy

tetrahydrMpll?Bﬁﬁﬂﬁa'ﬁP(DIEllﬁnB ﬂafzc=1244t2HMeH15[3 2- fltl 4loxazep| ne- 5- one was
obt ai ned 1 '
5S) - 3- hy
1995, 38,1 Mwwa@smmmmmz 53chdhlomiﬂmphm&:3ﬂd| t i ons

77 1610 Sl R ssf Rl rhyiphidelyinfichne Thoncranfbeblyl + Beamp e

1-cl pyri ddédd3 Cherm, ﬂ&%&&@%ﬁﬁﬁéu&& tbe ceshan aarbgmai@ cs@hsaéwn congitionst er i al
pr epar ed | A O {2 mas added sodi um
met hoxi dede%%ﬁé@l@%xﬁmﬁﬁs( ﬂ"dfu‘fﬁlbosn@\?vamg ér"‘gl%f ﬁ:{(zédQ?o ﬂ%ﬂ h then evaporated,

taken up in dichioronethane and washed with water and dried over 20 sodi um

sul fate. E‘[(gﬁmg-‘ganl c layer was evaporated and the resulting solid-

recrystal=
15 (8)-8-Methoxy-2.3,11.11a-tetrahvdro-1H,5H-pyrrolo]2, 1-clpyrido[3 2-fil1.4loxazepine-

5-one

To a solution of the material prepared in Example 4A (1.2 g) in r.netha'nol (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
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; ElMS: miz = 253.0 [Mm+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-
crystallised 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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| i sed from di chl or omet hane-et her-petroleumether to giv Be title Broduct
(200 mg). Mup.: 136-138 C; EIMS: mlz = 253.0 [ M+H] + Exah"i) goambes 20
(S)-8-piperidinyl-2,31 1, 11at etrahydro-4H 5H pyrrol ol 2j -cl pyri doF3, 2-

1, 41oxazepi ne-5-one To a solution of the material prepared in Exanple 4A
(600 ng) wowzdbzyes hyl - formam de (20 ml) was added pi ppei/ERoRes36D. 26 ml ). The
solution was heated for 2 h then cooled, diluted with water and extracted
with ethyk, ghate. -The organic |ayer 30 was washed with water, dried
(Na2st™4) orat ed and the resulting soI idre- crystalli sed from

di chi or on@R{AaR-2b 2,81 1t ladetrahydrel tSHepyaolol 2, 1-alpyiidaldi2ct (650 ng). M p.:
148- 152 qz; ?b&ﬁe%ﬁé 288 O [MH + 35 15 14 Decenber 2005 WO 02/ 102808
PCT/ EPO2/ {2R, 11aS) - 2- hydroxy-2, 3, 11. 1] a- tetrahydro 1H

5H avrrol oi 2, To@ wmlaa)p&@& 5$h3thydmxgedyaroxyestiyinyraliding HClsak (§7%on of (3R

5S) - 3 shydﬁ@w W Ried exyne g, eyemo1bgs, 38, #@mb)tm(m%?é (2PmijBvasM W Reed at
al, J. 1995, 38, 4587- 4596

added sodi um
hydr ogen @&%Wf@q@hl@?ﬂ?"rﬁ ogate ($5NG 5f7)o'l" ‘B‘?ﬂ év% H@B)PUFI‘? Bt i nyl
chl ori de dhlrife ¢1.0 9; 8.7rMmb). . ThehBixiiexivay stirked Jors2 uaysetdeﬁ extradtedanith t hen

G omat ogiaignafares R 0 Rr Rk ang] SrareAr SHBOAR DR ve 1 ne

i'nt er nedlméthammrddlcmmthaﬁs te give it thterthdiatei argidé wdichomal tyclisesl descri bed

for t h. i Ll (P - EIMS: mz = 221.4
[MH—I]F:fjl ﬁﬂ%e c%&gﬁ %H%or@ﬁ&ﬁe%éauqe@tggp}%p ysiolocty. 15 A: Cell
cul ture. M-Jppp)m:‘%ﬂnEdal\IIISnm'szaH[MﬂH]t‘ures wer e prepared from enbryonic or 1- 3
day ol d Sprague-Daw ey rats which were decapi tated and the heads
I mredi at eI y pl aced | n i ce coI d HBS (HEPES Buffered Solution: 130 nM Nad,

: - PRicREA mfsINEIe @lagyCl 2, 25 nM gl ucose, adj ust ed
to pH 7. 4) The V\/nol e bral n was 20 eXCI sed and pl aced on pre-sterilised

filter paper soaked in HBS and the cerebel |l um
15 A: Cell aulture.

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 o'h 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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was renoved. The brain was chopped and an enzyne sol ut|

protease X and-0.5 ng/m protease in HBS) was added and su%?gbqr}gﬁ%@ | ef t
for 40 mnutes at roomtenperature to digest before trituration. Cells
wer e resuspended and then counted to give a final concentration of 1.5 x
106 per w0808 were aliquoted onto 25 pol y- D-| ysi n@CT/BPI/06364

Matrigel (r)-treated coverslips and left to incubate at 37 C for 1-2 hours.

We {1 | NCURNkdnOKiny¥én, mmetrfsﬁrﬂngrﬂhamser%m%& mdmcﬁrmguﬁmdﬁﬁbr{) 0t eac hAf \tNel |
containin C rer o _the jncubator. er
3-5 days%ﬂﬁé”'ﬁm'@ﬁuigl"ﬂﬁ?ﬁ* ﬁlrm&/’f'é &%F@éw'd@ £8C:\)0 RS added and
t he cel | sgiuéeat and 80l mbsudrie] atqwm{tt@pl-mm\mth TV PAOHS end BEs Ebnsﬁﬁﬂ)ﬁh cl anp
recordi ng uration of the patch cla (%ml que (Ham I |

The I
Gt ot et S S R RegoloBis Wle Perireq 2E o erad B
gl ut angit e22{0)ksihg canr oepaish 200 ampliiet mbtainstwrp@ﬁsatupa-‘losneoltprw)rral ntai ned in
CFanot or r S8 AARET and) RS 88 B TR el SO0 P e RBebitde Famien, )
mount ed oRlecttopiclesige Lid., @ambndgerlﬂ@d?ipéttesmnpemlfactmedﬁnmﬁcuc}% VO .
02/ 102808, i i hanmber -
cont ai ned df&ié{f@é{?gf 1&@% 71&,}'1[[ Izg-:‘r?j ng(;ﬁg{'g Qﬁzgl%@ q %?gﬁe%g&o%' %Iﬁcﬁ (1a(r) m
HEPES, 0. &ufieningromenis Cog Newata, CALOThenratcll elrsiigdesdind tguical asistaoeess e, adj ust ed
to pHy. 4, étdoee%'\/b'?iaﬁtb @eﬁ* MBS v kRl s Uﬁgﬁ’ﬂh d?otis@ﬂ.lﬁl of I m/mn.

Recor di ngs Wer e perforne room terg)er ature using an Axopatch
~ 200B anpl gipqogete, 20w HIASES, b MM ECTA. me@IOQPhC@’QBPﬂe @M ATBa 0@ acqui sition

and anal y,ﬁMSG-’\@ﬁg mﬁ\rﬂm{; e Gesppr i dge  El ectronic
Design Ltd., Canb Eesj i z'gajgés}@&wtgfﬁgirrmﬁact ured from GC120F- 10

gl ass ( m?@ﬂawarewﬁw%pe Eﬂér’i@ﬁl“&@@teml@) ofirf0rey andrguiamaie- (85 mlect r ode
pul l'er (gt Eﬁ:ﬂledi Nt QE‘TE Zhérhel sé\'ﬁi\/rﬁ;!i:& Q:{ru@%bphc-ﬁﬁ&n RiRtisd (@A@-Qﬁr odes had

typic resi.s etween 3-5 M ed w i ntracel | ul ar
soP ut o' BEHDEr . el AT P U 02 SGish A ETRE S SBSRIOEG A, 5 M
phos phOC ra's‘lantyl 5® 5. 31‘ hBMeéﬂ'd?sseOd@ nofMufsEbwn0 oﬁern%gaﬁlr% the whdidail2, adj usted
o T ol il St i S, BT sl el POl
drug appl dystarni For edetvapplicatibBteady-statd burflngd wereplotied ﬁlom théddifisyemcésinr den city,
UK). The 3 bagegilptc'e gﬁd &eé’c}y srfﬂ%é Curf&ht ar?doﬁeil'asgd tf)v%rr 3&0 ms.
20  Two solutions of the compound in extracellular solution were made up, one with
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. ' '
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Med. Chem 1991, 34,

3,2

npound.™ PCT/ EPO2/ 06364

W[
O
D M (S)-2,3,11

1@&@@%@'&3@ﬂaéqtra[vczo-m@qwfoizaﬁ[ 3, 2-t

[ 1, 4] - 22

lwﬁmﬁﬂaﬁHhkmahydmﬂﬂamdeﬂg-pyrrol0[2 1- c]thieno[2,

oxazepi ne- 5- one*
3-4[1,14] - 32

rhm Ak catet
oxazem

b Lok gy 1L 2

ahydro=g

ne- 5- one ( Exanpl

e .2A (S)-8
cl-21

pyrido[ 3
(R -8-tr
pyrido[ 3
1,1l a-te

ErerMehy-2, 2114 Jladetipveie %5*%@["(2@19%?[%2 i
fxpzeRineGrong igrpchigridg sak tExampled) t et r ahydr o- 1

H.- RH—nvrroLQ[21%-

H, 5H pyrrol o[ 2, 1-c] - 19

, redhibro2]3(1 X Saadiaiyero-TH SHARdol2X ApRists. 21,45
( i Qreldmpé Y r 0l o[ 2, 1-'c] pyri do[ 3,

—8-NETTF1
2- i

[114]'

=273 ]
12

axazepine-5-one (Example 4B)

(R)-8-Chloro-2,3,11,11a-{etrahydro-1H,5H-pyrrolo[2, T-clpyrido(3, 21 41- |

28

(%)-6,6a,7,8,9,10-hexahydro-12H-pyrido}2, T-clpyrido{3,2-1,4]-
oxazepine-12-one (Example 4D)

13

(8)-7-Chioro-2,3,10,10a-tetrahydro-1H 5H-pyrrolo[2 1-clthienof3,2-f1 4]—
oxazepine-5-one (Example 5)

18

{R)-7-Chioro-2,3,10,10a-tetrahydro-1H,5H-pyrrolof2, 1 -c]thleno[3 2-A[1,4L
oxazepine-5-one (Example 6A)

20

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

22

[1.4loxazepine-5-one (Exampla 7)

5

*: 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.




oxazepi ne-5-one hydrochl orirde salt (Exanple (S)-8- ChI 11
a-tetrahydro-1 H 5H pyrrol o[ 2, 1-c] pyri do[ 32- /j [1, 4] - gﬁ%@ﬁm %&br’n

(Exanmple 4) (R)-8-Chloro-2,3,11,11 a-tetrahydro-1
H, 5H pyrrol o[ 2, 1-c] pyri do[ 3, 2-J[ 1, 4] - 29 oxazepi ne-5-one (Exanpl e AFB)
()-6, 6a, WeIB102898 hexahydr o- 12H pyri do[ 2, 1- c] pyri do[ 3, 2CTER024p363 3
oxazepi ne- 12-one (Exanple AD) (S)-7-Chloro-2, 3,10, 10a-tetrahydro-1
H, 5H pyrrol o['2, 1-c]thieno[ 3, 2-1J[ 1, 4J-16 oxazepi ne-5-one (Exanpl e
(R) - 7- Ch| p¥apaple $1.1 0. 1Ca-tetrahydro-1H 5H pyrrol of 2, 1- C]thl eno[ 3, 2-1i
[1,4]-20 oxze Qe 5- one Exa IerA S -8 thox-2

, Z 2,4] oxazepi ne- 5- one
(Exanpl e 7) 1&aﬂs4arBe|§reﬁfﬁhﬁd ﬂoé)itawalrﬂZ:Ipéﬁaﬁeﬁadﬁfé'F/tE%%ﬁBaaﬂRmaﬁp| e 11.

D fferential Reinf or.cene t of tes of Res econds (DRL72)
Rat st o ISPEEhE e i 2 ALABTEVS e JRaDB I S0sE S SFRE D 7o 5
procedur eA,abdniedburg WlM\nd}oemdarsetcm ahd\ndosses JB JaaHerEf@Ed ofli nders S,

oy e AR50 Pl e, SRESH S 2 Ronl pAMERSAC), BT ect s
Devel op rreReseart s 56+66). SEhe 68l $8%ion Tists foe S0 miowtes ovithl neslingit tothe60 ni nut-es
Wi th no I, EHbEr éf?natlé‘%acﬂ‘ﬁﬁgﬂféf mQ(mtﬁkleas%ﬁmquﬂ@ﬂ h'able tﬂ&%tﬂé it & the stinmulus

I'i ght on above the activ res se on ever only results in

del i Viér y regpoasep@ the feveroniyreaudis imdplivaraef aepea\ls’s'ém serondsdes GIpeshA t he | ever
before 72.§RAQNES tHadsve? baRREH rs@&:ﬁ&@ héé"@laﬁéeﬁf‘réséé‘%e' find?Qnd i p¥@r ded. The

nunber of pellets earned and the nunber of |ever presses is recorded and
used to dewarded e aymigrof Eﬁf"é'ifi@?""?ééFfbtheFE@Pefd%!ﬁﬂéw{a%seaﬁée@&iﬁdn| stered via

the intrapgesd RaRblafetiH & o%cﬁbéﬁﬂé ei%sth@?@bﬁnds@e aliMihistepdd Vidhet €St sessi on.
Ant i depr essant.s 1? I ncrease gl | ets, earned and decrease the

nunber ofntfapgrEpneg| pUE0 mw‘ss b?‘O@ fﬁe italiﬁ the dest pegirir ontigepfessants
SH- pyisr 0||ﬁ&'&sétf@]rﬂﬁibé£b¥b3liel’s édrhekl ahH Aseresuel the nimissrof le@dfpidabdsed an

anti depr Efg f Q t|1 1 ~tetrgﬁy%ro~h-? 5H-pyrrcﬂg[£ EIl-c:ilpyndo[?, 2-[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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20 Inhibition of anphetani ne-induced hyperl oconotion. Mgce were injected sc
with drug treatnment or vehicle control. 30 M nutes IaterMe‘?f?‘i‘?é1 ?@5_
injected se with 1.5 ng/ kg d-anphetam ne sul phate or saline and im

medi ately placed in infra red | oconotor boxes where | oconotor activity

(1 ong dumé®g2a8280heam br eaks of two adj acent beans) an8CHERRE6364pi c

behavi our (repetitive short 25 duration beam breaks) were neasured for a
period of 60 mnutes. The experinent was anal ysed using a 3-Way ANOVA with
experinmental session, infra red | oconotor . boxes and treatnent as
factors, @A®Sin the case of treatment, significant effects were followed
up using a Tukey (HSD) test. (S)-2,3,11,11 a-tetrahydro-1 H, 5H pyrrol o-

[2,1-c] pyri 3,.2-1J 4] oxazepi ne: 5- ane_and { S) - 2 10 Ca-tetrahydro-1
5t oyt BoR AT DI kARG e e F gAY ecanpl e 1)

i nhi bi ted anphetam ne induced hgperloconotion. 19 14 Decenber 2005 WO
02/102808 PCT/ EP02/ 06364 C ai ns. 1. (dol thi eno)-[fl -oxazepi n-5-one
derivative having the general For O RlL Fornula 'l wherein R, R2 and
R3 are independently Hor (C—4 presents a fused thiophene or
pyridine ring optionally s %tituted \ ne or 10 nore substituents

sel ected.from (G . 4)al kyl, i .{4) al kyl (G .4)al kyl oxy(Ci -4)- al kyl,
CF3i hal ogen, nitro, cyano, RS, N CCR§,3 and CONRAR5; R4 and R5 are

i ndependently H or (Cl_4)alkyl; o0 R5 formtogether with the
nitrogen atomto which they are boundl a ™ or 6- nenbered saturated

het ergcyclic ring, optionally contai rﬁTng a further heteroatom 15 selected
fromO, S or NR6; Rr' is (Cl4) aleaﬁ represents the residue of a 4-7
menbered saturated heterocyclic ring, optionally containing an oxygen
atom the rwhegeibei ng optionally substituted with

R!, R? and R® are independently K or (Cy.)alkyi; .

Ar represents a fused thiophene or pyridine ring optionally substituted with one or
10 more substituents selected from (Cia)alkyl, (Cigalkyloxy, (Cisalkyloxy(Ciq)-

alkyl, CFs, halogen, nitro, cyano, NR*R®, NR'COR®, and CONR'R%;

R* and R® are independently H or (C4)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 containing a further heteroatom

15 selected from O, S or NR%;

Reis (Crqalkyl; | |

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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1-3 substituents selected from (G .4)al kyl, (G .4)al kyl gxy, hydro
hal ogen and 20 oxo; or a pharmaceutical iy acceptable sg?to‘?cﬁé\(g’g'béad%th
the proviso that the conpound of formula I wherein Ar is a [3,2-]1 fused
pyridine ring; each of RI-R3 is H and A represents (CH2)3; is excluded. 2.
The (py( W0 p34i0284®) - [ f | - oxazepi n-5-one derivative of cPETEPRO6IMerein RL, R2
and 25 R3 are H. 3. The (py(dolthieno)-[fl-oxazepin-5-one derivative of
claim1 o Ry(pyﬁﬁ&ﬂ@nﬂ)-[ﬁfoxai%ﬂﬁ@&%ﬁeﬁvﬁvé Ravihg(the dateed Feysudi ne or a [2, 3
'fused thiophene ring. 30 20 14 Decenber 2005 02/ 102808 PCT/ EP02/ 06364
4. A (pyridolthieno)-[f]-oxazepin-5-one derivative having the general
Formula | R1, Fornula I Wnerebn 5 R, R2 and R3 are independently Hor (C
Yal kyl ; Ar represents a fusedithi ophene or pyridine ring optionally
substituted with one or nore \§ubstrtuents selected from(C, .4)alkyl,

(C -4)al kyl oxy, (C,.4)alkylo |, CF3, hal ogen, nitro, cyano,
NRARS5, NRACOR6, and CONRARS d R3/are independently Hor (C, 4)alkyl;
or 10 R4 and R5 formtogefngr with nitrogen atomto which they are
bound a 5- or 6- nenber heRar ocyclic ring, optionally
containing a further heteroat ected fromO, S or NRG; R6 isS

(C .4)al kyl; A represents the Tesijdu®Rdf a 4-7 nenbered saturated

het erocyclic ring, 15 optionally @ntai ning an oxygen atom the ring being
optionally substituted w thgydfsubstituents selected from (C, .4)alkyl,

(C, .4)al kyl.oxy, hydroxy, halogen and oxo; or a pharmaceutically acceptable
salt thered¥®®iRr yse in therapy. 5. A pharnmaceutical conposition

o ot magy O noceut i cal | v acceptabl o

carrier the fé%%?%ﬂ%%ﬂ%gﬁde&@gﬁ%%ymdﬁs P PeligRl 5 BEs Wi AR one
derivative rabre ubstithehtd sélgcie® Fiome(C laikyl, (Ciatkyloxy, (Cia)alkyloxy(Cre)-
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-




claim4, in the preparation of a nedicanment for the tr.é thent of o
neurol ogi cal 25 diseases .and psychiatric disorders whi cﬁ"‘aﬁ%"?r"@’seb%‘%? ve to
enhancenglo9fo2s0gyNapti ¢ responses nedi at ed by AVPA recept L3 ot

central nervous system i_. 7. The use according to clai m%ﬁ%de}fog?ﬁ t he

di sease or ﬁ@g der is selected from -neurodegenerative disorders, _
cognitive noriEray Aithrimeos disgasf deremsgiongechizophraniay paydwliders such as
can. resul t disetaeRg8hIey, SHILBNIYSAh@bRS RBEm, bf AHFBrdef &r difefBGeIRE,, 2005 VWO
02/ 102808 PCT) EPOD) D63%a Srrope! “epi I'epsy, Al zhei mer’ sféﬁé‘éease,mg{é%r essi on,
schi zophr el EYRR GapRts aisYbytaRteabysex ped plcoRehinfaricatiost unct i ons, autism
or ‘a disorder or disease resulting. fromneurotic agents or substance
abuse, and al cohol intoxication. ' '
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