2°1 APR 2005 WD 02134754' PCT/ EP01/ 12344 Benzoxazi none derivatives, their
preparation and use The present invention relates to novel

- processes for their preparation, pharmaceutical conpositions containing the
sanme andMh®¥7¥ke as 5 nmedicaments. Mre particul arly t hPSTERVERSHoN

rel ates to novel benzoxazinone derivatives and their utility in the
“treatnent and/or prophylaxis of CNS. and ot her disorders. WD 97/45419

di scl oses a series SEDHIIZEES RGeS BETTISPHAtGB MG e D4 10 recept or
ant agoni sts which are clainmed to be useful in the treatnment of psychosis and
schi zophrenia. EP 0900 792 Al discloses a series of piperazine and

pi peridine derfevakéas iaferbohl deldteC apt abvadesthséimdahihbcase brithad to be
useful for treating CNS disorders. 15 Artigas (Trends in Pharnacol ogi cal

* Sci ences prafmratiohd, pl2e@acel68) coupppEsns tdmdininghéec samednami sheiat ussnanf a
5- HT1A recept or antagoni st a‘[}g a sel ective serotonin reu%téake i nhi bitor
(SSRI )° mMBFUTAFENES: s e MC aPATHRpRO| SREntnVERIh IS pie SOXRE DEPFPXeaPDe  Pat ent

applicati 00Q/:4 0] . i i
benzoxaz id(r%{e]%f}e%gisvag{dl &gg ?tﬂg}? lﬁggfegﬁérr%% #‘gyogoﬁgls) égggcoﬁ gﬁ(é:o%f)dl ((r%{ehgr activity
profil e. 42@rdergiovel series of benzoxazi none conmpounds has now been found
that possess high affinity for 5-HTt type receptors and / or potent

serotonin reuptake inhibition activity. The present invention therefore

provi des, in first ct, a conpoynd of .forrrulaé\lﬂ_g or a .

phar maceut | cal V) SUashRbEFowednecria dniompingne compyus GraPPrmiRe D4 | 2 1

APR 2005 receptor antagonists which are claimed to be useful in the treatment of psychosis and

) schizophrenia. EP 0900 792 Al discloses a series of piperazine and piperidine
derivatives as 5-HT7 receptor agonists which are claimed to be useful for treating CNS

disorders.

15 Artigas (Trends in Pharmacological Sciences, Vol. 14, 262, 1993) suggests that
the co-administration of a 5-HTjp receptor antagonist and a selective serotonin
reuptake inhibitor (SSRI) may give rise to an improvement in anti-depressant efficacy. -
Patent applications WO 00/40580 and WO 00/40581 both disclose a series of

benzoxazine derivatives that are claimed to possess such a combined activity profile.

A novel series of benzoxazinone compounds has now been found that possess
high affinity for 5-HT} type receptors and / or potent serotonin reuptake inhibition
activity. The present invention therefore provides, in a first aspect, 2 compound of

‘formula (I) or a pharmaceutically acceptable salt thereof:
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WO 02/ 34754 PCT/ EPO1/ 12344 in which Ar is phenyl, napht hyI monocyclic

het eroaronati c group or a bicyclic heteroaromatic gr ouﬁ s@?Rﬂ/ﬁﬂﬁEgr oup being

option Sybstituted by 1 - 4 substituents, which may ,bg me or

di ffer%ixygﬁi’i‘sv\hl ch are selected fromthe group consisting OP % ﬁal ogen,

hydr oxy, cyano, nitro, trifluoronmethyl, trifluoronethoxy, Cl-6alkyl,

trifluor o‘gﬁtganesul fonyl oxy, pentafluoroethyl, Cl-6al koxy, aryl Cl-6al koxy,

Cl1_6al kﬂ Cl- 6al koxyCl- 6al kyl , C3-7cycl oal kyl C1_6al koxy, Cl1-6al kanoyl,

Cl- 6al kpi/arRhPORYphthfla n@%bkyehl@ %He@csmmatiélgr@ab lsy h%ﬁchemkmroh%&aﬂc

6al kyl sul fonyl oxy, C1-6al kyl sul fonyi C1_6al kyl, aryl sul fonyl,

aryl sul gony) s Ar aryusbdifp opli @Rilg aukstituteCby Baﬂl@yabsuuérdmawimdb ma3lbe

6al kyl am do, Cl - 6al kyl sul fonam doC 1-6al kyl, C i-6al kyl am doC 1-6al kyl ,

ar yl sul g sams @6 ditlrgntcmdpghigseiegieg itom %rﬁé‘?&‘i‘R}l%S'ﬁ“B&Pﬁyl

ar y:éar boxam doCl- 6al kyl , aroyl, aroyl Cl-6al kyl, aryl Cl-6al kanoyl , a group
000(CH2) s, R3CO\I( R4) ( CHZ) S, R3RANCO(CH2)s or R3RANS2(CH2)s where each,

of R3 and R4nhilp rne@@n&muardaﬂal(aggeﬁﬂa&@mea{ox yCt 4@yl or R3

and R4 form par o 6azacy| oal kane or -6(2- oxo0) azacycl 0al kane ring

and s repr eshrﬁ‘twrmetba:msul&mylm{yegmntafﬂlmmdthxlp Qj.galldxy agylGugalkdxy; Z,

wherein Z represents. a single bond, 0, S or CH2 and ArI 20 represents a

phenyl or a 3By Ehios het epmeﬁaBWéiY€:¢ 6§P‘c¥bp, sai(B-2vcloplisils 1 seikagy-

t | | bst i d
glof:‘g;]gnty Sgﬁtsfa\k%fléﬁ XS/ ggﬁl ldlelh a§1§¥1Mko gdns?e%tq%né}&%flﬁ ’nal ogen
hydiexy, cyagg, 6au<tynguf1foﬁﬂbsaymt hyl, Clcéalﬁﬁls{ﬂ‘ﬂmyl@? Gaﬁdykoxy ora:g%uﬁah%anoyl 25

when Ards a phenyl or a nonocyclic heteroaro group, tituents
posi ti oned mwlshlfonyioxme anaotihiionyid gedkylj nke@1.t6@1kfytsrutﬁ)aarﬁrdopr 6€1.msrrber ed

ring; Rl is drogen alky e C3-6al or ar 1 6al kyI
R2 is hal oge(ir%/1 Yamgig, ky l @}]&Hﬂﬂfoéﬁ@lﬁéil @%{%‘anogﬂ 63@%’%‘3}4@&% ¥y dr oxy:

Xi sCHor N; 30&&13&1&03&1‘3158,9' € bonﬂylch’onémlgﬁ, ’ arylsulfonamidoC1_galkyl,
arylcarboxamidoCj_galkyl, aroyl, aroylCj_galkyl, arylCy.galkanoyl, a group
15 R30CO(CHy)s, R3ICONRH)(CHy)s, R3RANCO(CHp)s or RIRMNSO,(CHy)s

where each of R3 and R# independently represents a hydrogen atom or
Ci.galkyl or R3 and R# form part of a Cj.gazacyloalkane or C3_g(2-
oxo)azacycloalkane ring and s represents zero or an integer from 1 to 4, and a
group Arl - Z, wherein Z represents a single bond, O, S or CH, and Arl
20 represents a phenyl or a monocyclic heteroaromatic group, said Arl group being
optionally substituted by 1 - 3 substituents, which may be the same or different,
and which are selected from the group consisting of a halogen, hydroxy, cyano,

trifluoromethyl, Cy_galkyl, Cj.galkoxy or Cy_galkanoyl;

25 when Ar is a phenyl or a monocyclic heteroaromatic group, substituents positioned
ortho to one another may be linked to form a 5- or 6- membered ring;
Rlis hydrogen, Cj_galkyl, C3_galkenyl, C3_galkynyl or arylCy_galkyl;
R2 is halogen, C}-galkyl, cyano, CF3, C}._galkanoyl, Cy-galkoxy or hydroxy;
XisCHorN;

30 Y isasingle bond, O, or C=0;



WO 02/ 34754 pis0,1lor2; ris0,1,20r3; ms2,30r4; n and q are independently
1 or 2. 52 1 APR 2005 PCT/EPA /12344 Al kyl groups which ga% oyed,

~whet her al one or part of another group, include nethyl

-»

RER G oyt
n- butyl , WOR¥M%4 . n-hexyl and any branched isoners ther@@ﬁ%gﬂyﬁwé%
i sopropyl, t-butyl, sec-butyl, and the like. "Cl-4alkyl" and "C1-6al kyl"
respectlvely refer to al kyl groups having fromone to four and fromone to
Si X carbo@liﬁ h@b%s |n all isomeric forms. Thus, Cl-4al kyl would include:
met hyl , yéﬂ g i sopropyl; butyl, isobutyl, sec-butyl and
tert- butylrl 31> "would include, in addition, pentyl, neopentyl,
sec- pentyhlm@;ggphyl i sopentyl, tert-pentyl and hexyl. The term "hal ogen is
used herein td describe, unless otherwise stated, a group 15 selected from
fl uori ne, nchdararemdepsndentiel and. i odi ne. Where used herein the term"aryl",
whet her al one or as part of another group, is intended, unless otherw se
stated,> to denote an aromatic carbocyclic or heterocyclic group such as

* phenyl rim razj.ne or na onal | subs tu ed by one 20
e Pl boe R arRYsAEhiaR sy SEBIYed yARleD Ataros TR P g grdti

Cl1- 6al kOXYnolu&MﬁEﬁyP%%lhgkgdﬂltllﬂﬁu e aAPN hdxy l‘é@@t'aﬂ?rbrﬁlcﬁ&?m%lfne part

of another group, Is 't t herw se stated to denote both

I-naphthyhhﬁﬂdsﬁdﬂﬂp@b@ﬁby@tbu@sse&bﬂytemdnhmhhmcthgdkﬁéhﬁddaqQﬂ&@ﬂt gr oup”
is used to describe stable 5 or 6 25 nmenbered heteroaromatic rings
cont ai ni ngespetheky I5Er dp GHOdBEoups lhavine dromp ORF S jRyErAndnfrem e o shdcashart ur .

i I f h | ud h Lyl
ri i) SRR dhabmameriy gy Yo Cacion MRS kot by sBYf yRosn
oxadi azol YAo r gbg%ﬂ BZabYhtyl, 's%ew}ql ¥hd ttenlb%wla@ll YhikyPYhdully linciRde i | dyl

tr|a2|nyl azyl "and pyrazi nyl
addmon pentyl, neopentyl, sec-pentyl, n—pentyl, isopentyl, tert-pentyl and hexyl.

The term "halogen" is used herein to describe, unless otherwise stated, a group

15 selected from fluorine, chlorine, bromine and iodine.

Where used herein the term "aryl", whether alone or as part of another group, is
intended, unless otherwise stated, to denote an aromatic carbocyclic or heterocyclic
group such as phenyl, pyrimidine, pyrazine or naphthyl, optionally substituted by one

20 or more halogen, Cj-galkyl, CF3, cyano, hydroxy, Cj-galkanoyl, or Cj-galkoxy.
Where used herein the term naphthyl, whether alone or as part of another group, is

intended, unless otherwise stated, to denote both 1-naphthyl and 2-naphthyl groups.

The term "monocyclic heteroaromatic group” is used to describe stable 5 or 6

25 membered heteroaromatic rings containing 1 to 4 heteroatoms selected from oxygen,

nitrogen and sulfur. Suitable examples of such groups include thienyl, furanyl,

pyrrolyl, triazolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, oxadiazolyl,

isothiazolyl, isoxazolyl, thiadiazolyl, pyridyl, pyrimidyl, triazinyl, pyridazyl and
pyrazinyl.



30 -3 2 1 APR 2005 WO 02/ 34754 PCT/ EPO1/12344 The term "bicyclic ‘
het er oaronatic group" is used to describe stable 6,5 an@ b,A°R @8ler oaromatic

rings cwgt@b%-qg | to 4 heteroatons selected from Oxygerbcﬁizﬁ(ﬁﬂ%%i and
sul fur ui tabl e exanpl es of such groups include indolyl, quinolinyl

i soqui nolinyl, benzofur anyI benzot hi enyI benzi m dazol yl , indazol yI 4-,

5>-, 6- or 7- g3 %%Ol%éychc &%f?@g " sbm?sn%%(ggs%h%la ’sta%FenéS(%&é%z@l yl

benzi soth_i az qU|nazo Ral i ny crnno

napht hymb@kmématm@n s%manﬁé Qab km(ey roz[t@ﬁa@"s@leét@d &rost 5>amht nigldgeMagd branched
chain al koxy (or " yl oxy' % group having fromone to six carbon atons,

such as sndwhoRyitatde IamanypleSlOf sncip gropps iisdpteodriy)l, Guinokyyl, issghwobinyl,

sec- but oxy, tert-butox ent oxy,. ent ox ec- pent ox nt oxy,

i sopent syyzof@r@wl ﬁ@ﬂ%%g; nﬁnd’eﬁé‘%’b‘ﬁévoﬁ %llﬁh‘ %1 %“gl yP & @al?‘g’fl)élr syto a
str a'SQtheﬁ’ﬂ)%lgzoq 1 brb%ﬂg(n%%ylﬁ/?,a' %eﬁ%ﬁ%{%ﬁ%f o, lgé’ngﬂgtk{) \6!1)”9 f Q08vt O Si x

car bon atons, as’ e hi o propyflt | sopr%pyl t hi o,

butyl t hqgmob{@ggqutdﬂu{olﬂh%m mﬁ%pmhg,ylmrm o, tert-butylthio, _pent yl thi o, _
neopentyl t hi o, 'sec-pentylthio, n-pentylthio, isopentylthio, tert-pentylthio

and hexylthio. The term "aryl Cl-6al koxy" refers to an aryl group which is

| i nked by a C|- 6al koxy group. anpl es. i nc] ude phenyi pet hoxy, phenyl et hoxy,
napht hynet hoxjie terg n%bﬁ?I%W)ét rréEsxﬁtO&h%rﬁga hbFRRIBRY ey AP Xy

phenyl bu nd n 0 7 xy" refers
to a cyc%ﬂeé(hxgl 9&;&%%%%41@?@%" Qe ¢ Qg(f EE%(KHS %gﬂs’i%%gtﬂr n {IQ#S%?M&? exanpl e
cycliopr gpsRy, S, t&ﬁt@xy,ci}z’@dtﬂ E@J&tOX}CY&{—Bﬂ@ﬁm}ﬁen@d@ a¥Epephspt ane)
attached to an Cl1- 6a| oXy group. 5 The term " Cl- 6al anoyl" refers to an
al kanoy kegpantigxyhavienigxy rievpentaxy, Briepantaxy andthenexy- such as nmet hanoyl (or \
"fornyl"), ethanoyl (or "acetyl"), propanoyl, butanoyl, pentanoyl and ‘
hexanoyl . Wc) 02/34754 2 1 APR 2005

The term “Cy_galkylthio” refers to a straight chain or branched chain alkylthio

group having from one to six carbon atoms, such as methylthio, ethylthio, propylthio,

15 isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio, pentylthio,
neopentylthio, sec-pentylthio, n-pentylthio, isopentylthio, tert-pentylthio and hexylthio.

The term “arylCj.galkoxy” refers to an aryl group which is linked by a Cj.
galkoxy group. Examples include phenylmethoxy, phenylethoxy, naphthymethoxy,
20  naphthylethoxy, phenylpropoxy, naphthylpropoxy, phenylbutoxy and naphthyipentoxy.

The term “ C,cycloalkylCq_gatkoxy” refers to a cycloalkyl group consisting of !
from 3 to 7 carbon atoms (for example cyclopropane, cyclobutane, cyclopentane,
cyclohexane and cycloheptane) attached to an C;._galkoxy group.

25

The term ** Cy_galkanoyl” refers to an alkanoyl group having from 1 to 6 carbon

atoms, such as methanoy! (or “formyl”), ethanoyl (or “acetyl™), propanoyl, butanoyl,

~ pentanoyl and hexanoyl.



.havi ng

PCT/ EPO / 12344 The term"aroyl" refers to a group having the fornul a
"aryl -CO'" wherein aryl" is as defined above. The term "C326az Izm kane
cycl oal kane ring containing from 5 3 tq 6 carbon atons,

Ting" refgrs to
wherein oﬁ[g%?“ﬂ%re of the carbon atons may be repl aced bfq/%ll’ql%"lfén atom

Exampl es include aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,

pi perazi nyl and. azepanyl. The_term " C3-6(2-.0x0)azacycl qal Lring".refers
to a C3_6azacyl gﬁltﬁgﬁe ¥OHg ST 218509 6"‘85&%‘%&?\ ‘aaojf;’ﬁﬁéupfvg%?ﬁ’. a
cyclic am.gg, 0k, A AG%E@QEO\J;XarrpI es include aziridin- 2-one, azetidi none,

pyrrolidi none, piperidinone and azepanone. The term "C3_6al kenyl" refers to
an unsat urated hydrocarbon group containing one or nore C=C bonds and

having fromthree to six carbon atons, in all isoneric 15 forns, such as

propenyl , but edyie terpenCamptacy malkanesegiyeierstiea ¢ystoalkaagriogicRytaling frefer s to

an unsatur,gted hydrocarbon group cont ai nj 9gne or nore .triple ¢ C bonds,
3 SO BeB SRaEIOAT PR T POE GRS G271 1 FIECERER fas

propynyl , edjyl i d i : BRY : 20
encon ] oy RRERCHOH, | PRI e SRRy bR oy RARGET BitericBA
qui nazol i piferazinydagd®hbydpanyli soqui nol i nyl, cinnolinyl or benzofuranyl, said

groups being optionally substituted as defined above. 25 Wien a substituent
on Ar is a further group Arl-Z, Arl is preferably a nonocyclic

het er oarogmatic group.(particularly isoxazol yl opt i onal substituted as
defi ned agg%e.mbrcg}-égzé‘%fq)azf‘”@o%k%eﬁ‘é‘lger %rﬁg‘?g%i aﬁﬁfﬁél‘%’]@%‘emgo‘ﬁi“éh754 _
PCT/ ERQL/ 32344080 (tj—llg ﬁ@?@ﬁ.ﬁﬁ cyclic Qﬁx?d@:ydr aQbctBm MY s i fcl L £A9@ROMAL I C
group and optional substituents ‘on the groupAr are positioned ortho to one
anot her = aRenlej adeadinioae, gyaoiidmohe, pgreridmoneattazedarronag, preferred exanpl es of

the resulting bicyclic systeminclude 2, 3-di hydrobenzo[ b] furanyl,
3, 4-di hydr o- 2H benzo[ b] pyranyl, 2, 2-di net hyl -

The term “C3_galkenyl” refers to an unsaturated hydrocarbon group containing
one or more C=C bonds and having from three to six carbon atoms, in all isomeric

15 forms, such as propenyl, butenyl, pentenyl, and hexenyl.

The term “C3_galkynyl” refers to an unsaturated hydrocarbon group containing
one or more triple C-C bonds, having from tﬁree to six carbon atoms, in all isomeric
- forms, such as propynyl, butanediylidyne, butenylidyne, butylidyne, pentenynyl, and
20  pentylidyne. |

Preferably Ar is phenyl, naphthyl, indolyl, quinolinyl, quinazolinyl, indazolyl,
isoquinolinyl, cinnolinyl or benzofuranyl, said groups being optionally substituted as

defined above.

When a substituent on Ar is a further group Arl-Z, Ar! is preferably a
monocyclic heteroaromatic group (particularly isoxazolyl), optionally substituted as

defined above. Preferably Z is a single bond.



5 2, 3-di hydrobenzo[ b] furanyl, 2, 2-dinethyl -3, 4-di hydro-2 bﬁmzmw anyl ,
or 5-oxo 5,6, 7,8-tetrahydronaphthyl, the said groups bein

furtherwsgpsishisut ed as defined above. Preferred opti onapcpapsi/iXuents for
Ar are halogen (particularly fluoro or chloro), 10 Ci-6alkyl (particularly
met hyl, ethyl and propyl), cyano CF3, Cl-6al koxy (particularly nethoxy,

et hoxy or i SORRRAOKY) sroGh- KRIiKAMENI & 28mBROHRIA Aetdoddnsitli BRdpakpve.

Particularly pref erred Ar grou i ncl udi ng optional substitUents, are
4-i ndol ybptiond} subdttughté 2nCGhi grdil-pth arelpnnybr,xezﬁerqhn tuobmengato(tﬁermé lmBedqtu nol i nyl ,
1- |squ|noI|nyI 15 napht hyl, phenyl (2 di chl or o)

pheny! ( 3fasm) 2 pﬁérﬁmgnm rpge ApfqrEsd %ﬁgyiesp?fe%r@wbnzawy)chcméﬁ%m (2-CN,
4-F), phenyl (25 SOX enyl

52 i Mol R 2 S RGBSl P b A bz iabyragy o Ryfimsthy-

di hyds ObQBZcQB)?ﬂr(f)EHn%TbeuYz{nvl (B2Riméh 1-311;%&0%# b&3 pli By Ry 5-0xo-

(2, 2-di nethyl) 3, 4- di hydr 6-2F benzo[ b] pyr anyl

5- oxo- 5, 6,677, Btetrahydahyaphdndp titeh sdid ydroups- p&ng Qgﬂlailahydﬂmﬁhenzubsmaﬂ&ylz)s,

7- (2-net hyl ) benzo[ b] furanyl, 7-benzo[b]furanyl, 5-quinolinyl(2- M, 8-C),
5- qui nol f¢ffled2bowee. 8- F), 5-quinolinyl (2-Me, 7-Cl), 5-quinoiinyl (2-Me, 7-F)
and 5-qui nazolinyl (2-Me). Mst particularly preferred Ax groups, including
optional substituents, are 5- 25 quinolinyl(2-M), 5-quinolinyl(2-M, 7-d),

5-qui nol i nyl (ﬁmf&ed%prnﬁ@dbs’irtuéﬂtﬁ f@ﬁA?laierlﬂl&{enXEimcmﬁﬂl filord &r @Jlo&@' kyl 2a1

preferred group is nethyl. Preferably R is rogen or nethy

APR 2005CW@alkg! GantalgTheRd, £th3 Bl thyi) rCyRaso, dIH}ﬁtCﬂ-d;ﬁth/ (pprteq‘uimkyed

substituen i ncl ude hal ogen (partl cul rI y flu oro Cl- al kyl

(partl cumsﬁuogfy, RERGRY 10T d3OPEFRYFY -, w&%o i %PR%%&WZ%% %ﬁ“@r erably mis
. SWennis 2, preferably q is 1. '

Particularly preferred Ar groups, including optional substituents, are 4-indolyl,
4-indolyl(2-CN), 5-quinolinyl, 5-quinolinyl(2-Me), 8-quinolinyl, I1-isoquinolinyl,
15  naphthyl, phenyl(2-CN), phenyl(2,3-dichloro), phenyl(3-Br), phenyl(3-Me), phenyl(3-
CF3), phenyl(2-propyl), phenyl(2-CN, 4-F), phenyl(2-(5-isoxazolyl), phenyl(3-ethyl-4-
Cl), 2,2-_dimethyl-2,3—dihydrobenzo[b]furan—7-yl, (5-F)-2,2-dimethyl-2,3-
dihydrobenzo[bJfuran-7-yl, (6-F)-3,4-dihydro-2H-benzo[b]pyranyl, (2,2-dimethyl)3,4-
'dihydro-2H-benzo[b]pyranyl, 5-0x0-5,6,7,8-tetrahydronaphth-1-yl, 7-(2,3-

20  dihydrobenzofuranyl), 7-(2-methyl)benzo[b]furanyl, 7-benzo[b]furanyl, 5-quinolinyl(2- |
Me, 8-Cl), 5-quinolinyl(2-Me, 8-F), 5-quinolinyl(2-Me, 7-Cl), 5-quinolinyl(2-Me, 7-F)

and 5-quinazolinyl(2-Me). | : J

Most particularly preferred Ar groups, including optional substituents, are 5-
25 ' quinolinyl(2-Me), 5-quinolinyl(2-Me, 7-Cl), 5-quinolinyl(2-Me, 7-F) and 5-
quinazolinyl(2-Me).

When R1 is Ci-ealkyl a preferred group is methyl. Preferably R! is hydrogen

or methyl.



Preferably, r is O, 1 or 2. 10 Preferably R2 is hal ogen, particularl
fluoro. Preferably Y is oxygen or is a single bond. Wen vyid & g

‘preferablyoRhss® or 1. Wen Y is a single bond, it is ppehgipopehsihat p is
1, so that X and the benzoxazi none group are linked by a CH2 group. 15

Preferred conpounds of this invention are exanples El - El 67 (as descri bed

bel ow and_phagRaeuts sall haacseptaRlcs Saligedheiaale RaDELS (hatiiany of er red

conmpounds according to this 1 nv ion are: 2

6- (4- (1- (fudré-ot Ehlbrgd ol yHselky) @khich)adly peethylion gthyt)xyand HE pgalikahdyldr @Fazi n- 3- one

é-(4- (1-(2-(4-(2-Cyano) - 1Hi ndol yl oxy) et hyl ) pi peri di nyl ) oxy) - 4H benzb[ 1, 4] ox
_azin-3- one, ferab ;
6- (4- (I - (3- ( 2- (B EUX B3 1 ) phenoxy) propyl ) pi per i di nyl ) oxy) - 4H benzol 1, 4] oxa
zi n-3-s5o0ne, 25
. 6-(4-(1-(2-(5-Quinolinyl oxy)ethyl)piperidinyl)nethyl)-4H benzo[ 1, 4] oxazi n- 3-
one, When n is 2, preferably q is 1.
6- (4- (1- (3-(2- Cyanophenoxy) propyl ) pi peri di nyl ) oxy) - 4H benzo[ |, 4] oxazi n- 3- one
., 6-(4-(
1-(3-(7-(2, 2- Dy et hyl -2, 3-di hydr o) benzo[ b] f ur anyl oxy) propyl ) pi peri di nyl) - oxy
)- 4F7-benzo[ %f?%f%‘i‘%zfﬁ%@sf%%, 6-(4-( 1-(2-(7-(2
2- Di net hyl - 2, 3-di hydr o) benzo[ b] f ur anyl oxy) et hyl ) pi peri di nyl ) oxy)-4 30
met hyl - 4H benzo[ |, 4] oxazin-3-one, -7 2 1 APR 2005 WD 02/ 34754 PCT/ EPOL/ 12344
6- (4- (0 - ( 2- ( 1-Prafsnaltity Résig haogay, pptipaeily flngio) oxy) - 4- met hyl - 4H benzo[ | , 4] oxazi
n- 3- one, .
(+)-6-(3-(1-(3-(2-Cyanophenoxy) propyl ) pi peridi nyl ) met hoxy) - 4H benzo[ 1, 4] oxaz
in-3- one, 5 : . . : ferablv p is 0
(+)-6-(3-(1-( 313r(e Ee-r%gjbénYolf)ﬁé%%e?yo)rﬁsr%%? Sepbﬁl fiblvfh |nn¥/fs)on}ggﬁ%>g§§ c Eﬁ—l-yb%hszn[ 1, 4] oxa
?in- 3-on®, 1. When Y is a single bond, it is preferred that p is 1, so that X and the

benzoxazinone group are linked by a CH, group.

15
Preferred compounds of this invention are examples E1 - E167 (as descn’bed
below) and pharmaceutically acceptable salts thereof. | Particularly preferred

compounds according to this invention are:

20 6-(4-(1-(2-(4-1H-Indolyloxy)ethyl)piperidinyl)oxy)-4 H-benzo[1,4]oxazin-3-one,

6-(4-(1-(2-(4-(2-Cyano)- 1H—indolyloxy)ethyl)piperidinyl)oxy)-4H-benzo[1 ,4]oxazin-3-

) one, .
6-(4-(1-(3-(2-(5-Isoxazolyl)phenoxy)propy!)piperidinyl)oxy)-4 H-benzo[ 1 ,4]oxazin-3-
one,

25 6-(4-(1-(2-(5-Quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-benzo[ ! ,4]Joxazin-3-one,
6-(4-(1-(3-(2-Cyanophenoxy)propyl)piperidinyl)oxy)-4 H-benzo[1,4]Joxazin-3-one,
6-(4-(1-(3-(7-(2,2-Dimethyl-2,3-dihydro)benzo[b]furanyloxy)propyl)piperidiny!)-oxy)-
4 H-benzo[1,4]Joxazin-3-one,

6-(4-( 1-(2-(7-(2,2-Dimethyl—2,3-dihydro)bénzo[b]furanyloxy)ethyl)piperidinyl)oxy)-4-

30  methyl-4H-benzo[1,4]oxazin-3-one,



6-(4-(1-(3-(2-(5-IsoxazolyI)phenoxy)propyI)piperazinyI)nﬁ39ypr4ﬁm§enzo[l,4]
oxazi n- 3-one, '

6- (4- ( IwReAF732- Met hyl ) qui nol i nyl oxy) et hyl ) pi peri di nyl ) pet/apyd)yrddd benzo[ 1, 4
] oxazi n- 10 3-one,

6-(4-(I (2-(5-(3-Met hyl)quinolinyloxy)ethyl)piperidinyl)nmethyl)-4H benzo[1, 4

) 0Xazi n¢34qng2- él naphthyloxy)ethyl)piperidinyl)oxy)-4-methyl- 4H-benzozlil 4]6)xazm-

6-(4-(1-(2- nnollnyloxy)ethyl)plperldlnyl)nethyl) enzo(
1, 4)oxapnn-3 one

4- (1-(2- f I hyl ) - 4H
gegzof 1(&)[@&%—1(: -2 é%llc()jp}%)ngfngr%%w)pggr? 1Xyl?r)r(1y %gc%yll)[ %Ienzeg[llg nam)nrggt yh)-

6- (4- (1ogg (4- (1FD-Indazolyloxy)ethyl)plper|d|nyl)nethyl) 4H benzo[ 1, 4] oxazi ..

n- 3- one,

6- (45( L{LR6(B(1(-B- b?hﬁ:/gxﬂaa Gﬂ}jb@b&?gw hyl)rﬂétﬂ&fyl)dﬂfﬂkfér)z@m[é)]ﬁr%ﬁﬁnz0[ 1;

4] oxazi n-3- one, nmet hyl’) qui no
I|nyloxﬁyﬁmhyl)plperldlnyI)oxy) 4H benzo[l 3] oxazi n- 3- one,

6- (4- 16%%65( é%—-((ﬁ—(gﬁ%gélzc)ﬂ?/&l)pggrlolxy plrc?s( plperélgﬁ)lrgeet{lﬁg 4?}/ be)nzo[t hﬁﬁl)})cazilnl_-l

benzol |

6- (4- El (Fe(5- (2- Met hyl ) qui nol i nyl oxy) propyl ) pi peridinyl)nmethyl)-4H
benzo[l 4] Gxazi n- 3- one,

6- (4- ( 164(3=(( 522 Mauborl ) quinoihyl o ey peiiihy Ipinp@r Bz AV k) ASEL ApkdzidH 25
benzo[ 1, 4] oxazi n- 3- one,

6- (49(I3ﬁ3B(5 (2- Met hyl ) qui nol i nyl oxy) propyl ) pi peri di nyl ) oxy) -4H benzo[ 1, 4] 0
xazin

22 Wty P BRG0P p iy DS RS Ry DB B B3 B B S oxy) - 4kt
benzo[ 164]1‘1X42-l(51-{3nﬁb1&1y10>&)&h§t1)ﬁ Bi ANy DU BAGEA] POPAEROBLR344

4- Met hyl -6 i dg 82 nethy qui nolin ony)ethyl)plperldlnyl)nethyl) 4H
benzo[ 164}1& -é%-,(ﬁ.(g dydro)benzo[b]furanyloxy)ethyl)piperidinyl)methyl)-4 -

geggofib§58£§%&ﬁmﬁngpro 2- met hyl ) qui nol i nyl oxy) et hyl ) pi peri di nyl ) nmet hyl) - 4H

15 6-(4-(1-(2-(4-(1 H)-Indazolyloxy)ethyl)piperidinyl)methyl)-4 H-benzo[1,4]oxazin-3-one,
6-(4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4 H-benzo[ 1,4 Joxazin-3-
one,
4-Methyl-6-(4-(1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4 H-
benzo[1,3Joxazin-3-one,

20 6-(4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperazinyl)methyl)-4 H-
benzo[1,4]oxazin-3-one,
6-(4-(1-(3-(5-(2-Methyl)quinolinyloxy)propyl)piperidinyi)methyl)-4 H- )
benzo[1,4]Joxazin-3-one,
6-(4-(1-(3-(5-(2-Methyl)quinolinyloxy)propyl)piperazinyl)methy1)-4 H-

25 benzo[l,4]oxazin-3-one,
6-(4-(1-(3-(5-(2-Methyl)quinolinyloxy)propy!l)piperidinyl)oxy)-4 H-benzo[ 1 ,4]Joxazin-
3-one,
4-Methyl-6-(4-(1-(3-(5-(2-methyl)quinolinyloxy)propyl)piperidinyl)oxy)-4 H-

benzo{l.,4]oxazin-3-one,



5

4- Met hyl - 6- (4- (1-(3-(5-(2-nethyl)quinolinyl oxy)propyl) pi pejisdi,pyl - thyl)-4
H benzo[ 1, 4] oxazi n- 3-one, 6-(4-(1-(2-(5-(8-Chl QZ 17APR M}Sre

or o- 2- metw@ bY/grsfol i nyl oxy) et hyl ) pi peri di nyl ) met hyl ) - 4- meCiniEPe1/12344

4H benzo[ 1, 4] oxazi n- 3- one,

6-(4-(1-(2-(5-(8-Fluoro-2-nethyl)quinolinyl oxy)ethyl)piperidinyl)nethyl)-4H

10 benzo[ 4-Mdthylatz(4¢13(20(3€(2-methyl)quinolinyloxy)ethyl)piperidiny)methyl)-4 H-

6- (4-(21-(2-(5-(8-Fluoro-2-nmethyl)quinolinyl oxy)ethyl)piperidinyl)nmethyl)-4-m
et hyl - 4Hbeabetlaxajog@2En- 3- one,

6 (4 (1-(2k o (1 El o 8 23 TEL A ISR S BB iy ) o) - 44+

benzo[ 1, 4

~6-(4-(1- (ger&élil ﬁ?ﬂzﬂpggng met hyl ) qui nol i nyl oxy) et hyl ) pi peri di nyl ) oxy)-4-meth

yl - 44 benzo oxazi n- 3- one

6- (4- (1- (QM&hﬂ?&@hdle(r’e(sgﬁméhyl)aminbhﬁgﬂM}yﬂampyl)\;a'phydihﬂbﬂmthﬁ}-mm) met hyl ) - 4H

* benzo[ 1, 4] oxazi n- 3- one,

6- (4- (1 ( gllg4joxaminod-eng.- met hyI)qU| nol i nyl oxy) et hyl ) pi peri di nyl ) met hyl ) - 4-m

1yl oxy) SURS PR REr e AR P o DR i e i ey el Y1) vt e

6-(4-(1- (zﬁ(b@mgoi xﬁilﬁ 3201§g3t hyl ) qui nol i nyl oxy) et hyl ) pi peri di nyl ) oxy)-4-meth
yl -4H benzo[ 1, 4] oxazi n-3-one, 25

g (4-(1- (4B} (22653@1& Bluoro22 -mestthyl) Juipilingloixyet iopyp) iy pigdley pd Hny | ) met hyl ) - 4H-
enzo xa one,

6- (4- M J? 56439@4%? ®1%- net hyl ) qui nol i nyl oxy) propyl ) pi peri di nyl ) oxy) - 4H

b 1,

6e?i?E 1 (és— %(-glz—t -(Saﬁgﬁr@mro 2-me me 1 u(l,]thlhn Qxxgle]ﬂ'gxwpendn%l))met}byl 4 Joe W)Oxy) 4- et
hy] -4H chQH@ﬁft;{pmbxéilﬁ)gagmme -one, 2 1 APR 2005 WO 02/ 34754 PCTI EPOL/ 12344

6-(4-(1-( 2- Met hyl ) qui nol i nyl oxy) et hyl ) pi peri di nyl ) met hyl ) -4-(2- propyl)
-4H benz@{é(hf%ﬁéa@rwngr%%@ethyl)qumohnyloKyglethyl)plpendmyl)oxy) 4H-

benzo[1,4]oxazin-3-one,

15 6-(4-{1-(2-(5-(8-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4-methyl-4 H-
benzo[1,4]oxazin-3-one,
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methy!)-4 H-
benzo(1,4]Joxazin-3-one,
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4-methyl-

20 4H-benzo[l,4]Joxazin-3-one,
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4 H-

) benzo[1,4Joxazin-3-one,
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4-methyl-4 H-
benzo[1,4]oxazin-3-one,

25 6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperazinyl)methyl)-4 H-
benzo[1,4]Joxazin-3-one,
6-(4-(1-(3-(5-(7-Chloro-2-methyl)quinolinyloxy)propyl)piperidinyl)oxy)-4 H-
benzo[1,4]oxazin-3-one, |
6-(4-(1-(3-(5-(7-Chloro-2-methyl)quinolinyloxy)propyl)piperidinyl)oxy)-4-methyi-4 H-

30 benzo[l.4]Joxazine-3-one,




6-(4-(1-(2-(5-(2-Methyl)qui nazolinyl oxy)ethyl) pi peri dinyl = 4H benzof
1, 4] - oxazin-3-one, 5 )é }”E;ngﬁhﬂa

6- (4- ( 1f@vdpimks - Fl uor o- 2- met hyl ) aui nol i nyl oxy) et hyl') pi pegirgisayAdsagt hyl ) - 4H
benzo[ 1, 4] oxazl n- 3- one,

7- Fl uoro-6- (4-(1-(2-(5-(2-met hyl)quinolinyl oxy)ethyl)piperidinyl)nethyl)-4H

benzo[ 1, Al'@%az4 nc 35 T v SR A AH-

8- Fl uor oéigﬁgt%%gi %R{k%y(l)fu w}%l_-o %‘?et@t‘)ﬁiﬂ?&h’}yﬁﬁﬁmﬁyq g %/)pé(t)%}? ) {)jir peri di nyl)
gEtFPyl )_bées&?glﬂt]?wgm%né’zél] ot hyl ;1_3' nol i hyl ) et hyl ) pi peri di nyl ) net hyl ) - 4H
-Fl uoro-6-(4-(1-(2-(5-(2-net qui nol i nyl oxy) et pi peri di nyl ) nmet hyl) -
benzo[ 1, G{&xbti-05- -bét@}ysm,uinazoﬁ/nyloxy)ethy])plperldxnyl)met%y?)-llH—benzo[ 1,41-

8-Di fluoro-6-(4-(1-(2-(5-(2-nethyl)quinolinyl oxy)ethyl)piperazinyl)nethyl)-4.
H- benzo‘f”ia,zlf]'é'ﬁaéi n-3-one, 15

4-Ethyl - -4 1 (214 27 b o 1R WP 1S B diaiRa k| Sl 4- y | et hyl } - 4H
benzo 1%}%%&&‘??@7 gﬁﬁép%ﬁ P aﬁf‘r}é@gﬁﬂdcé?%lyy’ "|c e'p?][; zfgfg sé‘l’tﬁrs t hereof. 20 The-
conpoundsergb[If Qoxark@3ohg, can formacid addition salts thereof. It will be
appreciated that for use in nedicine the salts of the conpounds of fornula
(1) shouldlusso-6pHe ridd &2 imeai)quaradiaptoxt)ehy | Bupariding) methy utically

accept abllg.e S@|‘QS w.ll be apparent to those skilled in the art and incl ude

t hose de¥¢¥PBed ¥y > %Bfrarm Sci., 1977, 66, 1-19, such as acid addition

sal ts fog g WialHethDRs-BaM-©-BCidseydquitb AL A6 R RIHyDpipdrAdy ey RBHINL C.

sul furic, ni trri o %r%ﬁgigfh rlésg( acied;yg)glrlld or%lan%l)g Hg?lpgé eﬁél.% sucgi%li C,

mal el®€, 4&deniaf],4jaxaminidsonsgi tric, tartaric, benzoic, p-toluenesulfonic,

nmet hanesul foni c or naght hal enesul fonic acid. Certain of the conpounds of

for nul a §FYuorenf-(Fdi i dei(érmeliad) quireding ko ety Ymp g imetByd-4&fui val ent s of

t he aci [ nt_invention includes wthin its scope all possible

st oi chi gor%;zqr}ﬁcﬁo %?“n%r??g’t oi chiometric forns. 30 -10 WD 02134754 2 1 APR 2005

- PCT/ EPOI'7 BX2:886ro-6-(4-(1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperazinyl)methy1)-4 H-

benzo[1,4]oxazin-3-one,
15  4-Ethyl-6-{1-[2-(2-methyl-quinolin-5-yloxy)-ethyl]-piperidin-4-ylmethyl}-4H-

~ benzo[1,4]oxazin-3-one
and pharmaceutically acceptable salts thereof.

20 The compounds of formula (I) can form acid addition salts thereof. It will be
appreciated that for use in medicine the salts of the compounds of formula (I) should be
pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be
apparent to those skilled in the art and include those described in J. Pharm. Sci., 1977,
66, 1-19, such as acid addition salts formed with inorganic acids e.g. hydrochloric,

25  hydrobromic, sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic,
acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. Certain of the compounds of formula (I) may form acid
addition salts with one or more equivalents of the acid. The present invention includes

within its scope all possible stoichiometric and non-stoichiometric forms.

-10 -



The conpounds of forrmula (1) nmay be prepared in crystalline or
non-crystalline form and, if crystalline, may optionally be hydrated or
sol vated. This invention includes within its scope stoichi @netARRc 28zdr at es
or sol vawest2as73ael | as conpounds containing vari abl e anoREC/EP@I128dt er

and/ or solvent. C Certain conmpounds of fornmula (1) are capable of existing
in stereoisoneric forns (e.g. geonetric or (" cis-trans") isoners,

di ast er eoner s Taado@paunids @fEsBiula (Y ntafebe prepeedit inodry sixlli@B @8 nbo-ceacdilind t hese
stereoisoneric forns and to m xtures thereof includi ‘rlg racemates. The
di f f er entorst, eandoiik enstallinet onars opagnabe bre prdrateddonnelviiedm tThis moerfidver by t he

I t hod . i i. . b bt ai ned by st ifi
asymret r 1R SPhCRENT I SRBE SRSRYRBHS dbdTe eneliates Hnyel &8 SHEPPRST or s and
- mxtures cbheheRfvarktle HRTRRWIGRQTanbRE Bilént(!) where R is a C3-6al kenyl

group, the corpounds may al so exist as geometric isomers around the double
bond. 5The present invention includes within its scope all such isoners,
including mxtures. 15 In a further aspect, this invention provides a
process for tHeeriepemaeinss of foamulaodpaimernsbler of gishng 1§ staregisomeric

phar ITB.CE;rlti ca(l |y acceptable.salt,, r eof ich oc i 20 (a)

t he . r SS _,.CONpLi ses;:
Phe. Coupt D bE BEEGTRo NG o ¢ Mmoot BT Ehenio g R, “° 1%
and 1 ar endefibedichfs i &rdauh aof( hkse stetdoisotnelicARRMASERI WO B3434d Sereof
PCT/ EPOL/ 12344 wi th a conpound of forrmula (I11): Ar (Il1l1) 5 in which Ax
and i n afehabnghetémads.f Oie differmt sterebsomanc forins naay easdpagtgr @wdromn the( b)
reactjn c ound of fornmula (II s defined above wth a co und of
for mJ1|Oag Pﬁ\% gg&he_ wyual mehgdy, or angl gieenaisomer may be 0 ta\{nedv%y stereosperg) 1C Or
} asymmetric synthesis. The invention also extends to any tautomeric forms and
mixtures thereof. For compounds of formula (I) where R1 is a C3_galkenyl group, the
compounds may also exist as geometric isomers around the double bond. The present
invention includes within its scope all such isomers, including mixtures.
15
In a further aspect, this invention provides a process for the preparation of a
compound of formula (I) or a pharmaceutically acceptable salt thereof, which process

comprises:
20 (a) the coupling of a compound of formula (II):

) r

N |
HN X Y N )
LA S
O
(R%),

an

1
n

in which R1, R2, Y, n, p, q and r are defined in formula (1),

-11 -



\~M1 (IV) 10 in which Ar and mare defined in forrmula (L) n&&tzgﬁ\lpresence
of a reducing agent; or for a conpound of formula (1) whe e i

reacti 32808pound of fornula (R2) r (V) in which p, Rgpipands& are as
defined in fornula (1), with a conpound of formula (VI): Ar -O 15 (V) in
which Ar, in, g and n are as defined in formula (1), in the presence of a
reducin aagf‘cl?ﬁ Yy thereafter for each of process (a), (b) or
(c): rgve]trlrlow n 05?1’9(35?&%2%]@% groups, and/or 20 converting a conpound of
formula (1) into another conpound of forrmula (1), and/or - 12 2 1 APR 2005
WO 02134754 PCT/ EPO1/ 12344 form ng a pharnmaceutically acceptable salt. For

process (a), suitable |eaving gr‘&ﬁrﬁ‘s“oi bde hal ogen (particularly chloro or
brono), nethyl sul fonyl oxy and 4-tol uenggul fonyl oxy (tosylate). The reactions.

of 5 conpounds of formula (H') and (111)nare typically carried out in the
presence of a base, such as dii sopr,p,g}yl et hyl am ne or sodi um bi carbonate, in
a suitable solvent such as isopropan or dinethylformam de. For processes
(b) andif GhichtAtandefste LRSHiNEd forFORRAN Y sn®f. i§ 21¢aing drbbp; nd (1V) 10 and
of fornula (V) and (VI) are carried out in the presence of a reducing agent,
such as(®odi mmcting acemmpopndr ahfamutie (1) as deBuid abive wohverbmpsuoh ofs

di chl or get hane_or di chl or onet hane. Conpounds of fornula (1) can be

conver t &MUR GVPur t her conmpounds of for mJIa 15 (1) using standard

techni ques. For exanple, and by waysof ilddgstration rather than limtation,
for corrpounds of formula (1) wherein is hydrogen it may be possible to
m-1

- 10 in which Ar and m are defined in formula (I), in the presence of a reducing agent; or

© for a compound of formula (I) wherein X is N, reacting a compound of formula

(V):
| (R2

V)

in which p, R? r and R' are as defined in formula (I), with a compound of formula (VI):

B

15 (VD)
in which Ar, m, q and n are as defined in formula (I), in the presence of a reducing
agent;
and optionally thereafter for each of process (a), (b) or (c):

* removing any protecting groups, and/or

20 e converting a compound of formula (I) into another compound of formula (1), and/or

-12-

P




introduce a Cl-6al kyl group by conventional alkylation usif% éﬁ%oﬁﬁﬁ
equi val ent of a Cl-6alkylhalide and | nol ar equival ent oféa t e base

~in anin vent. Further, compounds of formula (I) TRBoGPRYErted to
further g%%%@%hﬁ% of formula (1) by 20 interconversion o ”g?t%er of

substituents R2 or those on group Ar. Conpounds of formulae (1), (Ill) and
(I'V) are co rcial]y availabhle, nay be prepared according to procedures
descri bed® h&egiRg 2B G qelly agegp g]ésﬁlé‘t hods, or by anal ogous procedures
thereto. 25 It will be appreciated by those skilled in the art that it may
be necessary to protect certain reactive substituents during sone of the

above procedurms.pr&eds ¢! suitapleole@Ghi @roupd dndledy Bi6gdn @ArticRANIHURS orsuUch as
those described in Geene T.W Protective groups In organic synthesis, New

" York, W |mymp)osethylsulfnnpexysad. 4-fdnergoulénahmive (topylatahr yThaireastonanibe
rotecfed as phthalimde, henzyl . t-butyloxycarbonyl, -13 2 1 APR 2005 WO
Do) 54754 SoEPPERTA SN Zh Sl OIS SHeged R n Hhs 1 eseirs 865 et oy | ¢
acid gro ‘ - : y oL, ; 0, an be
ot ot ot ad 2 S8 ErBEPLEGNfifmE by BERE] oMY B SRR DR B O O o

such gr oupsprosanachy diveehylirmgmeenvent i onal procedures well known in the
art. For exanple, protecting groups such as t-butyloxycarbonyl may be 5
removed using an acid such as hydrochloric or trifluroroacetic acid in a

sui tabl e solvent such di.ch onet hane,. di et hyl et i,S 0 or

m xtures ther ?&F Pf‘?CFSW?‘?) el (Ft%ﬁéqa‘:té%rd&?i CgpﬁjﬁxP%ac%WSmL?P@@% ornul a
(1), 161 1dph ARGANM}V PR Qﬁ@ﬁr_e&fa‘%@droﬁ@'ﬁtﬂe*}ﬁés‘%ﬁ& SRy relBMBg Qi MuchaE e chiral
centres. Enantioneric or 10 di astereoneric m xtures of such conmpounds may be
separ at edsodsinngriecatmetbrarnydride,mit fodsitalfler s@xanplsectbyasc Hichlombadgargploy or by
resol uti ch @y means of diastereoneric salt formation. Pharmaceutically
accept abl BoHOMEthaRe. pe prepared conventionally by reaction 15 with the

appropriate acid or acid derivative. The affinities of the conpounds of this
invention for 5-HT1A, 5-HT1B and

Compounds of formula (I) can be converted into further compounds of formula

15 (1) using standard techniques. For example, and by way of illustration rather than
lirnifation, for compounds of formula (I) wherein Rl is hydrogen it may be possible to
introduce a Cj.galkyl group by conventional alkylation using 1 molar equivalent of a
Cj.galkylhalide and 1 molar equivalent of a suitable base in an inert solvent. Further,
compounds of formula (I) may be converted to further compounds of formula (I) by

20 interconversion of either of substituents R2 or those on group Ar.

Compounds of formulae (II), (III) and (I'V) are commercially available, may be
prepared according to procedures described herein, by known literature methods, or by

analogous procedures thereto.

It will be appreciated by those skilled in the art that it may be necessary to
protect certain reactive substituents during some of tﬁe above procedures. Standard
protection and deprotection techniques, such as those described in Greene T.W.
Proiective groups in organic synthesis, New York, Wiley (1981), can be used. For

30 example, primary amines can be protected as phthalimide, benzyl, t-butyloxycarbonyl,

- 13-



5-HT1D receptors can be deternined by the radioligand binding assa :
described in WD 99/07700. The intrinsic activity of the C@ﬁpéﬁﬁdﬁ%ﬁf this

i nvention can be 20 determ ned according to the [35S] GTPyS functional assay
whi ch i¥¥O&RBH5Hescribed in WD 99/07700. Al conpounds tRESYERYPI4E¥4rding to

t he radi oligand bi ndi ng assay descri bed above were found to have pKi val ues
> 6.0 at 5-HT1A receptors, with many showi ng a 25 consi derably hi gher

af fini tpex(zmwwgbwd ovalitybdlerivativee rGarbrxydic(reid gragips C@értteapr@tecé@mtﬁounds of

t hi t d trat ff t HTI B and  5-HTID
ccopt oFSoeugllga AN PR b0 PP 93 tHaS AR T ona, usi ng
the [35&&%5@ Dyfelb iRl o8 Bloupt RUHEEEL 8L, CATAALRI: ledipile (1)

appear t ant onists at 5- type recept ot hers appear to be

i nver sekagonisihs, anagl@(frl Shamply, ppatedtingl grageniirh s thufflexpdatbangt ymayfbd he
conpounds of this invention to inhibit the re-uptake of serotonin can be
nmeasdr emayed uSngRm ap;ﬂan%h askyyodyorireerstiflarasntcete apigtinlResugrblp3pfvents- HT into

r at cortl al .s scri bed | Thaonma - Nelson, D.R; and
Johnson®" %&f@ HY %%%?H‘%SV g3pPpg3n ﬁéntligééf)tgerﬁf’f' conpounds t est ed
accordi ng to this uptake assay were found to have potency at the uptake site
of pKi > 10 6.0, with many show ng a consi derably higher potency (having pKi
val ues > 8. Ojt.willdetfarthercppoiatdisthet cdngyommbaof formaen@hs (iR taed KOV haralf fi ni ty
for the 5-HT1A receptor (or, affinity for 5-HTIA, 5-HT1B and 5-HTID
r ecept o?¥) PEGSHISEE EiFE§H0 amay H@veUmeal@é Bpfee chifalt RentFRsghdrnanHAREEC 9Tdi cat ed
abo d n e pt abl e

@ &125%% usep D§1X r%s]c gfrea rr%poﬁnéjs }rﬁl hBT s ?%E%ﬁ 1&’5%1‘1% %&)h‘yea\@%g

sal S are or pro cer sorders

such asmegpagssi %mp‘l‘@b? Bhilo@fadgrashylsresl Jmmu@n b9 nhdagk @ @iddiep@Inidric
depr essi on, unlpolar depression, single or recurrent major depressive !

epi sode‘@lt\/ﬁonhatmn w t hout psychotic features, catatonic features, 20
mel anchol ic features, atypical features or postpartum onset, seasonal
affective disorder,

Pharmaceutically acceptable salts may be prepared conventionally by reaction

15 with the appropriate acid or acid derivative.

The affinities of the compounds of this invention for 5-HT} A, 5-HT1g and

5-HT1p receptors can be determined by the radioligand binding assay as described in

WO 99/07700. The intrinsic activity of the compounds of this invention can be

20  determined according to the [358]GTPyS functional assay which is also described in
WO 99/07700.

All compounds tested according to the radioligand binding assay described

above were found to have pKi values > 6.0 at 5-HT A receptors, with many showing a

(8]
W

considerably higher affinity (having pKi values in the range 8.0 — 9.5). Certain
compounds of this invention also demonstrate comparable affinity for 5-HT1p and

5-HT|p receptors.
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features,
dementi a fareeusapl e of the Al zheiner's type,. vascul ar gefdohaait h

dysthym c disorders with early or |ate onset and with or w hﬁ?%%ﬁ%@ﬁ§

neuroti c depression and soci al phobia, depressio

depressed nood, schizoaffective disorder or the depressed type, and
depressive disorders resulting fromgeneral nedical 25 conditions including,

but not

aborti on,

anxi ety

di sorder,

cal
i ng

' ote: T, AL bl B IR SO e L AR IROEPRR | o wae

HosRbGRIsSof forglidin QF&.%B a6 el &Rshoand &t ¥-HBL iy peopdteptatAwhpani ¢

agor aphobi a, socla

-menory disorders, including denentia, ammesic 30 disorders and

age-associ ated nmenory i npairnment,

phobi a, obsessive conpul sive disorder and
post - t r aurpdhdrcappeards e divemedeonisigadgonistspapeitalibgonisys.neur opat hi ¢ pai n),

di sorders of eating behaviours, - 15 21

APR 2005 WD 02134724 PCTLEP ol di, di=" € i m
05 ]ﬁxa o Uaug@‘dﬁ?%érlkﬁ&ﬁd | JEGHL f..@@nt%@ortﬁ’l}gﬁlgge%‘é%% g gulima

-nervosa,

sexual stun ep disorders  (inc

ci rcadi an sehydriMianthesigedmied, in ianS BMiRakesdse8PbyppRgRiréneht ofamptMeagIyH;-

wi t hdrawal from abuse of drugs such as of cocaine, ethanol, nicotine,

benzodi azeépHheasto ral ewhall sywaptdsenge as gessribye in dhoreay, phBrdyelsomiIn&- ] drkde

I sturbances of

cpnot am NENGRS, AbhoRamRerErata 35095208, 5%kt ADARRRBORAA T

anphet am

met hyl anp Q‘é&ogi&ﬁing?a ¢ Hﬁtak@m DRtd Rfind REHEA potBRE Ot 1AL SPfHE SR SYOR: 85

Par ki nson' s

sease,

Par ki nidonitsinvathdndrarstibwingdysksidembhshiglees poehty (lasingtgi@rvapsypehd.alri c
di sorders. 10 Conpounds of fornmula (1) may al so have utility in the
treatiment of certain gastrointestinal disorders such as irritable bowel

DSOS R EUHLD S0 AR bt g

anti-inflammat ory

rug 1 n ma e Irnvention also

enentia in Parkinson's di Sease, neurolept?c-lnduced

conpound Qécehdk MbH Afifiky fQr5-HT{ANSLHRES Uik CRHITY paecaRérbhed alency heweof , for
use as a therapeutic substance, in particular "in the tireatment or

pr ophyl axivptast siteha thdblmgberdhsges dedisated abopar t i cul ar t he i nvention

provi des a

conpo%%d of fornmula (1) or a pharmaceutically acceptable salt thereof for

Compounds of formula (I) and their pharmaceutically acceptable salts are of use
in the treatment or prophylaxis of certain CNS disorders such as depression, which term
is used herein to include bipollar depression, unipolar depression, single or recurrent
major depressive episodes with or without psychotic features, catatonic features,
melancholic features, atypical features or postpartum onset, seasonal affective disorder,
dysthymic disorders with early or late onset and with or without atypical features,
neurotic depression and social phobia, depression accompanying dementia for example
of the Alzheimer’s type,. vascular dementia with depressed mood, schizoaffective
disorder or the depressed type, and depressive disorders resulting from general medical
conditions including, but not limited to, myocardial infarction, diabetes, miscarriage or
abortion, efc. Other CNS disorders which may be treated or prevented include anxiety
disorders, including generalised anxiety, schizophrenia, panic disorder, agoraphobia,
social phobia, obsessive compulsive disorder and post-traumatic stress disorder, pain
(particularly neuropathic pain), memory disorders, including dementia, amnesic

disorders and age-associated memory impairment, disorders of eating behaviours,

-15-



use as a therapeutic substance in the treatnent or prophylaxis _of_ V
depression. 20 Conpounds of the invention may be adm ni st ef ddAPR #Bibi nat i on
wi th ot Rgs g2/86k) ve substances such as S5HT3 antagoni sts, Merlp@iiageni sts,
serotonin agonists, selective serotonin reuptake inhibitors (SSRI),

nor adrenal i ne re-uptake inhibitors (SNRI), tricyclic antidepressants and/or
dopam n 1,G; j - St , ni st ks y be used
i conbinaraf i AL SERA d il hARbE, AE AR o

ondanset(imeudigy aRdte®hi@s,of diRhdieh QRYIRM, 0B:ssdihid2indémhnsk, A1ckpAlfiRed AR%
PCTI EPOL/ 12344 Sui t abl e serotoni n agoni sts which may be used in conbination

wi t h t heareedpsplnyshdrwalhEomnatase iof ririge Isudhe 28 wireoedipe.agtharuwsiosise.ne,
yohi mbi ne, t ocl opr am de. Sui tabl e 1s ich.. e used in

2 onbi nat PR o Lo o ATE B PR ROEn RS HETEEe: FobRatite,

Ci t al Opramhed eOXethiSid | YBKAM NE iR OXEIANE, ipdoldal BlPfetarsiflel 1! i ne,
zi mel di r?gmtessfji{gg%l e"%%lgl’sé \M:IT? Ry be ased 1 n clnboimjg’atfﬂgg W tﬁrt h(g .
conpoundsphktaidige-rdlBtetd NdRIYE | (. Riektickempiendrainax i methalachphetaxed)i re. aSui t abl e
tricyclic antidepressants which may be used in combination with a conpound
of the icAVdMation ithestaidenotar lisorilare sushi £ | farkinpords dipgasei gemsntie iand

triptjli.ne. .15 Suitabl ' [ tid ts which d i
Conbi naP U REE o RRbRRaT S FeVBRLISH ShhiF G e oRoR B
am nept ia8@thek hsydHidtrib8isBRIRfeCi ated that the conpounds of the conbination or

S
conposition O may be adm ni stered sinultaneously (either in the sane or
di f flé&r ent pharmaceutical fornulations), separately or sequentially.

Compounds of formula (I) may also have utility in the treatment of certain
gastrointestinal disorders such as irritable bowel syndrome, Crohn’s disease, ulcerative

colitis, non-steroidal anti-inflammatory drug induced damage.

15 Thus the invention also provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof, for use as a therapeutic substance, in particular
in the treatment or prophylaxis of the above disorders. In particular the invention
provides a compound of formula (I) or a pharmaceutically acceptable salt thereof for

use as a therapeutic substance in the treatment or prophylaxis of depression.

20
Compounds of the invention may be administered in combination with other
active substances such as SHT3 antagonists, NK-1 antagonists, serotonin agonists, )
selective serotonin reuptake inhibitors (SSRI), noradrenaline re-uptake inhibitors
(SNRI), tricyclic antidepressants and/or dopaminergic antidepressants.
25

Suitable 5HT3 antagonists which may be used in combination of the
compounds of the inventions include for example ondansetron, granisetron,

metoclopramide.

- 16 -



The invention further provides a nethod of treatnent or prophylaxis of the
above disorders in mammal s i ncludi ng humans, which conprZs S '@?Stering
.to the 23%8 Fég%gr a therapeutically safe and effective p%d%ﬁﬁggng4conpound
of formula ? or a pharnmaceutically acceptable salt thereof. In another
aspect, the invention provides for the use of a conpound of forrmula (1) or
a pharmaceuti cal] C abl e sal ereof i he -pa

medi canent for ég%ab% esg"?)trtlm*l?leagtoplgg’t rer@lﬁ: orY pk?eor;i)l %ﬂ g@ Pclsé %gt&#{?g g{%’vtehe

di sor der scompdund® QF/ 3 S4nvenlioNPRndORS RaldtEfiaR01tabd@tine, | FoBiHEihet O Use

t he conpounds of forrmula (I) in therapy, they will normally be  fornul ated
into a pharetebeuarncal conposition in accordance with standard

pharmaceutical practice. The present invention also provides a
pharmaceutical 5 conposition, which conprises a conmpound of forrmula (I) or a
phar mageut i cal | ., A6CeRh AR fioh Ay U/RELH corfllflf Pl FRCGHIGALL ¥r gEcent abl e
_carrier or excipirent. Tn a tfurthér aspect, the present invéention provides a
process f givepti@painciide aflupR@meBcatsldpeah, ClenpRstidel OfuvdiienipE,0GR\SkEAEP! | Si ng
m xi ng a conpound of formula (1) or a pharmaceutically acceptable salt

t her eof ahdlabpinshseriraloway zineeddling. acceptabl e carrier 10 or excipient. A
pharmaceutical conposition of the invention, which nmay be prepared by

adm xture, suitably at anbient tenperature and atnospheric pressure, is

usual |y —adapt egy e Skl wgﬁsﬁwalse@?n &&ﬁgiﬁétli@ﬂmtﬂ!uzé EcthARd@pHineas such,

may be in the formof 15 tablets,” capsules, oral liquid preparations,

powdend, grvantidreinclude zaiiglgineraad estoketingt abl e  powders, injectable or

i nfusi bl e sol utions or suspensions or suppositories. Oally admnistrable

conpgsitions are generally preferred. Tablets and capsules for oral

adm nistration gay.be.in unit..dose form.an . EN..cony i ona
ﬁag%’?%FrthFﬁ% agtécﬁejeﬁtresssatngs. \gzhlc%rrglag%\é us%g) i ?Yg}n%aﬁtlggp?ﬁlgtﬁ

exci pi ents, suci I"ati'ni sed “mai ze 's
pol yvi nyl pythp&indden ehe int b AXMBIAS Yinifrehine, Gehitiptdme) ichidnibfaefise (#d9-

|l actose, microcrystal line cellulose or calciumhydrogen phosphate);,
t abl et t i ngottulineant s
15

Suitable dopaminergic antidepressants which may be used in combination with

a compound of the invention include bupropion and amineptine.

It will be appreciated that the compounds of the combination or composition {
20 may be administered simultaneously (either in the same or different pharmaceutical i

formulations), separately or sequentially. 1
\

The invention further provides a method of treatment or prophylaxis of the
above disorders in mammals including humans, which comprises administering to the ‘
25  sufferer a therapeutically safe and effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.
In another aspect, the invention provides for the use of a compound of formula

(1) or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for

30  use in the treatment or prophylaxis of the above disorders.
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| ubricants (e.g. magnesium stearate, talc or silica);, digint rﬁnts (e.g. -
potato starch or sodiumstarch glycollate); and acceptab e t'(mﬁ agent s

(e.qg. S%W‘%J@Pryl sul phate). 25 The tablets nmay be coapeqmeooniei Nng to
nmet hods we known in normal pharmaceutical practice. Oal liquid

preparations may be in the formof, for exanple, aqueous or oily
suspensi on, solutions, enulsions, syrups or elixirs, or may be in the form
of a dry 30 product for reconstitution with water or other suitable vehicle

before use. Suchrdet @ig the E8mpY¥A R Ibribdla 1) lin TR0 QheyPEIll BHAAIL 244
preparati ons rtg%/ contain conventional additives such as suspending agents
(e.g.. bEomblates] ¥yo up, pbeimagkwseal depinpatiioesinor adspriengenatidd dafidetde f at s),
enul si fyi ng agents e.g. lecithin or,acacia), non-aqueous, vehicles (which
my § el BHRTEEEE gactt, o The Pt BIERLG 1900 Sl Ends 8t RATHPGHRE) | or
fraction et | 1ses / : r‘\x ri V\esfn g 5 dre id 115\’: tical

pr opy? - p@[%]rg rS}g)%g’be‘g@ggt%sr&g)rse“s%r g;&?“”é’%{[“d)“f ‘é’&gfdgi P d’ésfti?aeud’?ocoertfv‘gﬁpi onal

f I avour i f@sptebleGek SHeretfSandilibHaehacautit sl ypaude sibie c@itien Br @gepiest. as appropri ate.
Preparations for oral adm nistration nmay be suitably fornulated to give

control | led a feftlessespstt, t the presenieinvenpourpiovitles Forprecesenfosr pleparing a

R T R SRR e S e e

vehicle. ox';é) H%Hlxﬁt:&ﬂf&u}fr A cepfibRELONe2BY ?&Pa Eﬁﬁ%ﬁ@&ﬁ%ah? SH%HPEab@%H& form

e.g. in oules or 1m nulti-dose, utilising a conpoun the invention or
phar aceotéxclidnt. acceptabl e salt thereof and a sterile vehicle, optionally
wi th an added preservative. The 15 conpositions nay take such forns as

suspensions, solutions or enulsions in oily or aqueous vehicles, and may

contain fornul gt qry agents such as suspendin stabilisi an r
di spersi ng age Fpg’{a}/wt%gﬂﬁajﬁowo);?xoph% gngtmgﬁieagyélﬁheﬁayg%ypggg{eg bB’owder
form foradmi@nst,i buitdb@N aM 4ibiens Wrhakh@re/ @l Chtfosphedic prBSurkeiPXkeARN-free
wat er, before use. The conpound, depending on the vehicle and concentration
used, caadapddpt bet, prspeadede@sl aimiditmbb ent, ian stdhe meyhbecinghe farmpefepar i ng
sol u“ ons %he coppoun .cag be di ssol ved for .

tablets, capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Orally

administrable compositions are generally preferred.

Tablets and capsules for oral administration may be in unit dose form, and may

20 contain conventional excipients, such as binding agenté (e.g. pregelatinised maize

starch, polyVinylpyrrolidone or hydroxypropyl methylcellulose);, fillers (e.g. lactose,
microcrystalline cellulose or calcium hydrogen phosphate);, tabletting lubricants )

lubricants (e.g. magnesium stearate, talc or silica);, disintegrants (e.g. potato starch or

sodium starch glycollate); and acceptable wetting agents {(e.g. sodium lauryl sulphate).

25  The tablets may be coated according to methods well known in normal pharmaceutical

practice.
Oral liquid preparations may be in the form of, for example, aqueous or oily

suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry

30  product for reconstitution with water or other suitable vehicle before use. Such liquid
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injection and filter sterilised before filling into a suitable vial or
anpoul e and seal ing. Advantageously, adjuvants such as a | %C‘EJI Apﬁ]iﬁﬁ heti c,
|
/EPO

- preservatj buffering agents are dissolved in the enhance
t he stabit‘*'%ﬁ%?%%e conposition can be frozen after filli \rég I'nt gjl%s ”g vi al

and the water renoved under vacuum Parenteral 25 suspensions are prepared
in substantiall].y the sane manner, .except,.that the conpound is uspended in
e vehi CPEPRAKYEF; CBORAg CAMESUITOShG SR 75 SIPPUTITE SRFBE Bt
acconpl i Séb@git&ysygﬁg,taeﬁuogg dert VeSO TP H%g@@ﬂe@@di%hs%a‘ﬁ),‘ SRIsRYing RRAKWre to

et hyl ene oxi de "before suspension in sterile vehiclé. Advantageously, a

sur f act ante.@rlewdiih i orgacadi@ynion-squeoed weledles fwhivh mappeasluté ediblo oflaci.d.i t at e

~uniformdistribution of the conpound. 30 -19 2 1 APR 2005 WD 02/ 34754
PCT/ EPO | 3lp®ad qipoilysstermgthybaleehaher frastongtedhvegstabipu@bhsrreseraitivgs (fa&e and
will ip general —alsg contain one.or mre.enulsifying . agents, stabilising

. agent s? dPERE STg° éﬁt‘%‘?ro}‘ Qb%"lil%fi ﬁg?‘é‘décnta .Csl,d”t?f‘i cRérﬁlF%bgag'éh es*?:o‘o l

col ouri ngnAgRRhEs & ARordRY, PendiRr Nuiat add Weddlerdfly aBRUSs OfphoptiAdueous

base al so conprising one or nore di spersing agents, stabili'sing agents,

sol ubi | i sPregaragemt $orooras adpémstraipnagentts. suitebly fayiuddtsd te @gteaconteolled
preservative. The conpounds of the invention may al so be formulated in
rectal cH3esPLingAs G RIRM L ypposi tories or retention enemas, e.g.
cont ai ni ng conventional 10 suppository bases such as cocoa butter or other
gl ycerides. The conpounds of the invention may al so be formnul ated as depot

prepan@ati ons. FUpdtehteRy adminiftehtio fuldadhipBSsaFBYold® AdPrepséEnekiny a
inplantation (for exanple subcutaneously or intranuscularly) or by

i nt r amus cednapoundj @cthieonverfionsor plormescatiphley, ad@plahls wdiniborealisndfa sthle

i nvention % bg formul at?d wWth suitable polyneric ory hé/drfo hobi c.

mat eri al SVE{I‘?‘ f EQERYRRONSS IO NNiSTHPR TR OF BFSSRECeit 4B J%5749 i@ Mexchange

L5510, RIS A SRR A (e g pugmygespan
i nvent i onadeeptable salt thereof and a sterile vehicle, optionally with an added preservative. The
15 compositions may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain formulatory agents such as suspending, stabilising
and/or dispersing agents. Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g. sterile pyrogen-free water, before use. The
compound, depending on the vehicle and concentration used, can be either suspended
20 or dissolved in the vehicle. In preparing solutions, the compound can be dissolved for
injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
/ Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering
agents are dissolved in the vehicle. To enhance the stability, the composition can be
frozen after filling into the vial and the water removed under vacuum. Parenteral
25 suspensions are prepared in substantially the same manner, except that the compound is
suspended in the vehicle instead of being dissolved, and sterilisation cannot be
accdmplished by filtration. The compound can be sterilised by exposure to ethylene

oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting

agent is included in the composition to facilitate uniform distribution of the compound.
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formul ated as solutions for adm nistration via a suitable rre ered or unitary
dose device or alternatively as a powder mx with a sui taBl b %Eﬂ%r for
adm ni s{yRilARssing a suitable delivery device. Thus cgppripfissef formula
(1) may be {or nmul ated for oral, buccal, parenteral, topr cal ?r ncl udi ng

opht hal m ¢ and nasal ), depot or rectal 25 adm ni stratron or in a form
sui table for idm néstrat;[r

inh atian_ or |nsf at i ( I through
t he nouth or nose OWB%FF& #‘aPﬁ YRV ettt§ Ba @'\mfll } n%ﬁr}l% t%ed for
t opi cal a?s@”&dﬂtaﬁhr@ﬁe' @xnmdr@ cnfifsi 9 Mapént ﬂiﬂ’fﬁﬂhg,ag@ﬁ@a pegmgs a%Jn@i' ons,
pessaries, aerosols or drops (e-g- eye, ear 30 or nose drops). nt nents and

creans maspenfling apeatsptheckebmgf agenis| at ealowiind agentagumpasnay be ForARRI 2005 WO
02/ 34754 PCT/ EPOL1/ 12344 or oily base with . the addition of suitable
t hi ckeni‘fif %Ihél‘ﬂ‘éﬁo“@@F PPRGIUATESE BN EHBALENE OFF CAJATTR| UIRCENTDHASTE: t he eye

b h
T e TR A, L R TSR AL SR T

conposi t ont arn t* et romi10 to
60% by \wedsg h,tam,@f t he actl ve materi al, depending on the net hod of

adm nistration. The dose of the conpound used in the treatnment of the

af orenenti oned disorders will vary in the usual way wth the seri ousness of

t he -di sorders,_the weigh of he sufferer d qt he imlar fac
However, as aT&EnéP’é’PO‘S‘lﬂtsdé’ st 4BYRLOR; f“aéfoéiggé’ (rJFEyfé blr%g 10 feﬁ 000 ny,
mor e Su'cbﬁ'rglﬁétlgnso Jc‘ﬂ %Oﬁggpsmo?l@g o Y& &Hh' éneﬁj&%e§ Xntgﬁ"x %d@aﬂveﬁﬁ&{a?d nore

t han once ay, or exanple two or three tines ch t herapy may

ext d0d shpgosRoryUiEey suah ayesloa bﬁftexfﬂl@&ﬁk&igly%lehd@wbl [ catr ons, including but not
limted to patents and patent applications, cited 15 in this speci fication
are herein incorporated by reference as if each individual publication were

hor oi n aq 1 haUGROPPIRASRIn b FRIOTRE i1 P Tl BEL T Pt BREAA Ecampl s
:Dle [nglt Iro {gpgrrll tr@ﬁ»‘g REERATELL ARG LB beZerﬁl%g?é}H@q% %pfah?atlbﬁv(%}t Efnple
_ subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example,
15 the compounds of the invention may be formulated with suitable polymeric or
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion

exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble

salt.

20 For intranasal administration, the compounds of the invention may be
formulated as solutions for administration via a suitable metered or unitary dose device
or alternatively as a powder mix with a suitable carrier for administration using a
suitable delivery device. Thus compounds of formula (I) may be formulated for oral,
buccal, parenteral, topical (including ophthalmic and ‘nasal), depot or rectal
25 administration or in a form suitable for administration by inhalation or insufflation

(either through the mouth or nose).

The compounds of the invention may be formulated for topical administration
in the form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear

30  or nose drops). Ointments and creams may, for example, be formulated with an aqueous



.in vacuo and t

4- Hydr oxy- 3-ni trophenyl benzoate (D) To a stirred solution of
4- hydr oxyphenyl benzoate (10 g, 47 mml) in acetic acid (2301 KR gils was

- added, dr, th external ice-bath cooling, nitric ac Laf2, 2.9
L) (T l‘%#’%@ yVIThe m xture was warnmed to 20 C and stlrrgg fl%rorlé further 56 -

h. The solution was evaporated in vacuo and water added to the residue. The

resulting.y col Jtrat : j er and
“dried i ngQ/raighj 8%@(0 Vﬂ“ h%taf\g@ﬁh t(ftJ S%%%@%ﬁtgl\élﬁ%{lbéfg @OPEQIB%%QQSEWMS47S4 2
1 APR 200% B@H&Arﬁﬁ&hb&%@%é}lér%ﬁbé GRAUBYL tBed 2B sthld mebner Tishik {t3ilised) , 7. 67
‘(1H m, 800 (1 H d), 817 (2H, nm; 10.52 (1H, s). Description 2 5

4- Met hs yesampsonyts. net yl =3-ni traphenyl benzoate (D2) A mi xture of

. 4- hydr oxy- 3-ni trophenyl benzoate (48.8 g, 0.19 nol), methyl bronpacetate
(28.8 g, 0.19 mml) anhydrous pot assi um carbonate (33.8 g, 0.24 nol) and

acetone (700 &Q’Zp ik dfa!%"n‘a?xka ¢l QY &lodl, pIRG: @tﬁ%&%ﬁ@sﬁr&%%mat ed

due partitione et ween ‘aqueou L) and 10

di chl or Orfetﬂ'@&ﬂ@y(V\?elg’\htzQﬂhﬁia):tlve-rhﬁte@ﬁnmepﬁﬂilﬂg garhecmertiod aft Rinvialserati@shed wi t h
aqueous NaOH (I M 500 niL), water (500 m.) and brine (250 ni), then dried
(Na2SO4) Hmd@@ﬁdh%@@amwdm%m the tgralment ofdhe aform;moapd idigordess Wilom

t hanol th ..ch | treat 1 tl
pal e vel 15 e bus Tl BOaop e of J5 iy BERRIN doife Qe fg 0.
d, J = 9 fothet- sﬁﬁllﬁrl fﬁtztogd 1H017vev13§ as* %)egraﬁéaude Zm@ﬁble( dih dBdes nfayPe 0bs. M,
783(1H d, J=2 , scription 3
4- Met beytoar(lﬂﬁ nyg, nmbfeyémtablml ]t ® mqnbléﬁohg (0@ subh wmitsddses evhyshrs pémgiistaredf

4- et hoxycar bonyI met %3(5 3-ni trophenyi benzoate (26.2 g 20 79 mmol ) in
met hanol TPBBOh# Incs2 20, or fEaMRlE dwe Oféi"rféi)méaéi%r SoicB theragy g@m‘?eaﬁ of

sodi um n%pg)ﬁhﬁil%ex((ﬂ:weeﬂs oShoi®e! ) in nmethanol (300 mi). The resulting

m xture

All publications, including but not limited to patents and patent applications, cited
15 in this specification are herein incorporated by reference as if each individual publication
were specifically and individually indicated to be incorporated by reference herein as

-though fully set forth.

The following Descriptions and Examples illustrate the preparation of the

20 compounds of the invention.

Description 1

4-Hydroxy-3-nitrophenyl benzoate (D1)

To a stirred solution of 4-hydroxyphenyl benzoate (10 g, 47 mmol) in acetic¢ acid (250
25 mL) was added, dropwise with external ice-bath cooling, nitric acid (d = 1.42, 2.9 mL)

(T =10 °C). The mixture was warmed to 20 °C and stirred for a further 56 h. The

solution was evaporated in vacuo and water added to the residue. The resulting yellow

solid was collected by filtration, washed with water and dried in vacuo to give the title

compound (11.8 g, 97%).



stirred at 20 Cfor 2 h then at 50 Cfor 1 h. The solution was concentrated-
to 200 nL in vacuo, then poured into water (1 L) and extra thl\ 'tﬂm;)
¢ " M

et her - +A1:5, 500 nL). The aqueous phase was neutrgdj/gpshWaih
hydr ocﬁfé?)?fgﬂé%i d, then extracted with 25 dichl oronethane (6 x 300 nL). The

conbi ned di chl oronet hane extracts were dried (Na2SO4) and evaporated in

vacuo t (Y .-salid i ¢h trd i her - (1:3, 2
<100 iy VMR A b e Bhpouna e 19 34 (559 B0 4Tefr 807 Bk i, 1 h
NNR(CDQ)B%()%(%Q? (L H brs), 3.80 (3H, s), 4.70 (2H, s), 6.95 (1H, d, J
= 9 Hz), 7 30°7.02 ('1H, dd, J=9, 2Hz), 7. 33(1H, d, J=2Hz). _T) WD 02/34754 2 1 APR
2005 PCT/ EPal/ 22344 Description 4

4-(4-(N-(t-Butyl oxycarbonyl)pi peridi nyl)oxy)-2-nitrophenoxyacetic acid,
met hyl Deseriptiqup4) 5 To a stirred sol ution of

4- methoxygarbonyl . et hyl - 3-ni tr ophen 6. 6.8 mol ), 1-
L B e R e B SR P RERR bedetale s 200 g

tri phenyl iRg 4( - e lbend. etaganygr of 19 ap o180 at 20 C
under a%&ggﬂ%v\lgg a dé‘d};’%é‘??@%é‘rﬁ%’ 3% IWarg(%i c%;%o%?ﬁd;t% ?flgg 9918,()’ 6@?%@%' ),

dr opwi skeromwecette7@818. g, ThEd nesell),t dnhgdross lputasanmiesbatate (8RB at 0.20 niif or 4 h,

t hen evaporated in vacuo. Chromatography of the 10 residue on silica (400 g)
el uti ngawd agetone. (788 9pkt Wak hpatet akaluxdfay 4 thhe The pHEuEQ Migs GHePOrgied i1 g, 939

| ] ik. .l HN 13) .b; 148 (9H , 5. 2.0 H , 3.34
(oH ﬁ‘,’a@\.‘l’vesg}‘% offfe peydue %9%%0(’)3“%4'?6?33?“ gig%jfof‘)r HN%Ong G, 5 ?2&6 %?‘m 7.02
(1H10d, di¥horémétBine (3 X026dFhL)d, Tde Tofhbinkd bBhnicledRclsIWeredwashed withiz) . 15

The foll owi ng compounds were prepared in a simlar manner to Description 4

(a) () - dqueBuy WaQH Bit W, 6500c arihomyater pOP oinl i amgll hrimt 250, ynId, then dried \)

ni trophgnoxyacetic acid, nethyl ester . - .
! P 8\Ia2 43 anh evapc!rated n vac>z/zo to gEve a solid. Crystallisation from methanol with

charcoal treatment gave the title compound (38 g, 61%) as pale yellow needles.
1H NMR (CDCl3) 8: 3.83 (3H, s), 4.82 (2H, 5), 7.08 (1H, d, ] = 9 Hz), 7.45 (1H, dd, J
15 =9,2Hz), 7.56 (2H, m), 7.67 (1H, m), 7.83 (1H, d, J =2 Hz), 8.19 (2H, m).

Description 3
4-Methoxycarbonylmethyl-3-nitrophenol (D3)
To a stirred suspension of 4-methoxycarbonylmethyl-3-nitrophenyl benzoate (26.2 g,
20 ' 79 mmol) in methanol (600 mL) at 20 °C was added, dropwise over 0.3 h, a solution of
. sodium methoxide (4.7 g, 87 mmol) in methanol (300 mL). The resulting mixture was
stirred at 20 °C for 2 h then at 50 °C for 1 h. The solution was concentrated to 200 mL )
in vacuo, then poured into water (1 L) and extracted with ether-hexane (1:5, 500 mL).

The aqueous phase was neutralised with 2 M hydrochloric acid, then extracted with

[N
h

dichloromethane (6 x 300 mL). The combined dichloromethane extracts were dried
(NapS04) and evaporated in vacuo to give a semi-solid, which was triturated with
ether-hexane (1:3, 2 x 100 mL) to give the title compound (15.3 g, 85%) as a yellow
solid.

IH NMR (CDCl3) &: 2.00 (1H, br s), 3.80 (3H, s), 4.70 (2H, s), 6.95 (1H, d, J = 9 Hz),
30 7.01(1H,dd,J=9,2 Hz), 733 (1H, d, J =2 Hz).




20 IHNMR (CDCI3): 5 1.47 (9H, s), 1.78 (11-1, m), 2.07 (1H m, 2. 66 (| H,
m, 3.20 (1H, n), 3.70 - 3.65 (3H, nm), 3.80 (3H, s), 3.91

(2H, s),,‘%ggg/s%%,, d, J =9 Hz), 7.08(1H dd, J =09, 2 %zri g349 (1 H,
d, J =2 .

()-4-(3-(N-(t-Butyl oxycarbonyl) pi peri di nyl ) nmet hoxy) - 2- ni t r ophenoxyacetic 25
acid, nethyl ester IHNW (CDCI3) 3: 1.35 (1H, m, 1.45 (9H, s), 1.70 (1H,
m, 1.8 (1H m, 2.04 (1 H m, 1.60 - 3.00 (2H, m, 3.75 - 3.95 (4H, m,
3.80 (3H, D&deripfiodd (1H m, 4.72 (2H s),

7.02(1H,d, J=9Hz), 7. 09( 1H, dd, J=9, 2Hz), 738( 1H, d, J=2Hz) . -23 WD 02134754 2 1
APR 2005 APGI:,([EK?QEAJM@xm:a('kz()nyl)piperidinyl)oxy) -2-nitrophenoxyacetic acid, methyl

() -4-(3- (N (t- Butyl oxycar bonyl ) pyrrolidi nyl)oxy)-2-nitrophenoxyacetic acid,
net hyl es‘fSé?r(P H NVR (CDCI3) 6: 1.47 (9H, s), 2.15 (2H m, 3.53 (4H m
2y (§'(* . 7ek bstiffed 16 of EhetttbGRarbdbhintiny1- 8- 0301kt B0 o265 nlrdbh), & I
()-4-(3-( Niboxy-ariyaryybiicpainedil Bl 9,@8y) mdnd)) hddptpe hine aci d,
met hyl es%b?t;}&ﬁtcl\l ﬁ{leQ@) ybm 41?U g), 1. 54)(1H %@?{llﬂg«g@_ 1.92 (3H
m, 3.20 (183, B96§.2Hnmok) xrste@@hmﬂfurgr) (80, 2b) etl29+ Gn}mder azrzoq M3, agded 7. 01

E)échr ldpt ;]cé)lhsogropyP dzodloaxgbo&ylH te (q 9 9¢ 68 99fnmojl) drop Lée over 0(715 Tgé resultmgHZ) '

2 §n 4X§l'}tggoﬁ%xbwﬁea%wb@%mw el deaea HHReDZ ehlothiox@ghioBmene (D5)
4- (4- (N (residus yih eitigs etd0an)ydlyipigpeith di-nyo) ethy) nthaxbihe gpleahoxiylacetmpouadi d, 15
met hyl ester (10.1 g, 24.6 mmol), 10% pal | adi um on carbon (1.0 g) and

met hanol (180 9a¥Y) ahagehgodgenat ed at 20 C and 1 bar for 4 h. Catal yst was

oi 1y rest e Mpr ROl dreudf b 165" Bl e PR B Bt Bt Ve
heat ed ats el s il IheRoeyaRonaye (e wasucy myghy @omp?ga aphiy, of the

resi due on si 100% e acetate - hexane gradi ent
Hz), 7.43 (1H, d, J = 2 Hz).

2

15

The following compounds were prepared in a similar manner to Description 4

(a) (H)-4-(3- (N—(t—Butyloxycarhonyl)pyrrohdmyl)methoxy) -2-
nitrophenoxyacetic acid, methyl ester 7

20 ITHNMR (CDClI3): 6 1.47 (9H, s), 1.78 (1H, m), 2.07 (1H, m), 2.66 (1H, m), 3.20 (1H,
m), 3.70 - 3.65 (3H, m), 3.80 (3H, s), 3.91 (2H, m), 4.72 (2H, 5), 7.03 (1H, d, ] = 9 Hz),
7.08 (1H, dd, J =9, 2 Hz), 7.39 (1H, d, ] = 2 Hz).

(b) (i)-4-(3—(N—(t—Butyloxycarbony])piperidinyl)methoxy)—i-nitrophenoxyacetic
25 acid, methyl ester

TH NMR (CDCl3) 6: 1.35 (1H, m), 1.45 (9H, s), 1.70 (1H, m), 1.89 (1H, m), 2.04 (1H,

m), 1.60 - 3.00 (2H, m), 3.75 - 3.95 (4H, m), 3.80 (3H, s), 4.07 (1H, m), 4.72 (2H, s),

7.02 (1H, d.J=9 Hz), 7.09 (1H, dd, J=9, 2 Hz), 7.38 (1H. d, J = 2 Hz).



20 elution gave the title conpound (7.2 g, 84% as a col oylei f@hd 1H
NVR (CDCI 3) 6: 1.49 (9H, s), 1.74 (2H, m, 1.89 (2H m, &2 é% , $r) 3. 68

(2H, .34 (1H, m, 4.55 (2H, s), 6.44 (1H d, J = : 53 (1H, dd,
J = 9,&)??—%4?346.89 (1'H d, J =9 H), 8.82 (1 H br s%?@mﬁ%é?%ouom ng
conpounds were prepared in a simlar manner to Description 5. (a)

6- (4- (N-(t-Butyl oxycarbonyl) pi peri di nyl )rre‘t_h_yl -4H benzoj | , 4Joxazi n-3 one
-24 2 1°APR ‘Ld@%~4w(&ﬁt%ﬁxmrb5m{vmsu¢nw OXVR-pitenippogyaeeties (9H, s) |
1.60 (5H 2246 (2H, m, 2.63 (2H m, 4.07 (2H, m, 4.60 (2H, s), 6.57
(1H, d,acﬁd’zrn‘?hii&‘js?“é. 74 (1H, dd, J = 9, 2 Hz), 6.89 (1H d, J = 9 Hz), 8.29

1H, bris)g : - | )Rt 1 PERI G AY] r F)-4ii
benzol 1 b DiS PR G ML L LD IR AL afR 8 LGt FRAPP ALY Ghoancos
requi r ey, SO(1H,an), ()0362H3m) N §7 c1BUtdy I eyiday. bonyl ) pyrrol i di nyl ) met hoxy) - 4H
10 benzo[ 1, 4j oxazin-3-one IH NWR (CDC13) 3: 1.47 (9H, s), 1.79 (1H, m, 2.05
(IH5 M, 2.65 (1H, m, 3.19 (1H, m, 3.25 - 3.66 (3H, m), 3.85 (2H, m,
4.55 (2H, s), 6.44 (1H d, J =2 Hz), 6.50 (1H  dd, J= 9,2 Hz), 6.87 (IH,
d, J= ddkz), 9. @Q)-ﬂiﬁt(ng-By)tyloma(lagnyl)plpen inyl)oxy)-2-nitrophenoxyacetic

()_6-(3-§d\|- t.- But vl oxycar bonyl ) pi peri di nyl ) net hoxy)-4.F.i --
benzol g ’5§<eat9%]ngs¥ﬁrone Mass spectrum (API-):- Found 361 ([MH -). C19H26N205

requireg . - -

(o 6P R (BRI Pl S Sh o) 87§ S P28 25% Bz n- 3- 20
one Mags) SPe¢3HU ¢ARI( N, mh,ouTH(2383),C.ArHIZNG 05 9 elghii 7. 86 (13541d, ()9,

()- 6-(3-éN— %t -) 3ut yl oxycar bonyi ) pi peri di nyl ) oxy) - 4H benzoll, 41oxazi n- 3- one
25 Nasg Bpeddd i ARl =¥:HHound 347 ([MH -). CI8H74N205 requires 348.

Description 5

6-(4-(N-(1-Butyloxycarbonyl)piperidinyl)oxy)-4 H-benzo[1,4]oxazin-3-one (D5)

A mixture of 4-(4-(N-(¢-butyloxycarbonyl)piperidinyl)oxy)-2-nitrophenoxyacetic acid,
15 methyl ester (10.1 g, 24.6 mmol), 10% palladium on carbon (1.0 g) and methanol (300

mlL) was hydrogenated at 20 °C and 1 bar for 4 h. Catalyst was removed by filtration

and the filtrate was evaporated in vacuo to give an oily residue, which was dissolved in

toluene. The resulting solution was heated at reflux for 2 h then evaporated in vacuo.

Chromatography of the residue on silica with 25 - 100% ethyl acetate - hexane gradient
20  elution gave the title compound (7.2 g, 84%) as a colourless solid.

TH NMR (CDCl3) 8: 1.49 (9H, s), 1.74 (2H, m), 1.89 (2H, m), 3.02 (2H, m), 3.68 (2H, 1

m), 4.34 (1H, m), 4.55 2H, s), 6.44 (1H, d,J =2 Hz), 6.53 (1H, dd, J =9, 2 Hz), 6.89

(1H, d, ] =9 Hz), 8.82 (1H, brs).

25  The following compounds were prepared in a similar manner to Description 5.

(a) 6-(4-(N-(t-Butyloxycarbonyl)piperidinyl)methyl)-4 H-benzo[1,4])oxazin-3-

one



(g) ()-6-(3-(N-(t-Butyl oxycarbonyl)piperidinyl))-4H benzo[ 1, 4] O)A%éi rm -one
Mass spectrum (API-): Found 331 ([MH-). C 1 8H24N204 requi?és 205 o g
-APR 2005 34754 PCT/ LPO1/ 12344 Description 6 T/EP01/12344

6- (4-Pi p%ﬁ%{ﬁ%xy) -4H benzo[ 1, 4] oxazi n- 3- one, hydr ochl OII:(I:C{]é: (lbéf A m xture
of 6-(4-(N-(t-butyl oxycarbonyl)pi peridinyl)oxy)-4H benzo[ 1, 4] oxazi n- 3-one

(20 my BYNReRER S %R, Ao SRR fled 6 Figued 4 G mbe DB or 1a°
Ui 10 conpbund L33 4 886y ORI TRHIES S o MR T 57
)

(2H, m, Bz¥0.2072H], ms). 4. 53 (21-1, s),
~4.60(1H, M, 6.60(111, d, J=2Hz), 6. 65(1H, dd, J=9, 2Hz), 6. 92(114,d, J=9Hz) . 10 The
foll owi ng conpounds were prepared in a simlar manner to Description 6 (a)

O

6- (4- Pi pgfyjedi nyl met hyl ) - 4H-benzo[ 1, 4] oxazi n- 3-one, hydrochl oride Mass
spectrum (APl +): Found 247 (M#). C 14H 18N202 requires 246. (c)

4- Met hy| -Mafsdsppitpan (APhy IFoehdyi) (MEHIEN g Hy4No®azéquids 06€, hydrochl ori de
20 Mass spectrum (APl +): Found 261 (MH). C 15H70ON202 requires 260. (d)

6- (4- (Pi peridi nyl carbonyl)-4H benzo[ |, 4] oxazi n- 3-one, hydrochl oride Mass

spectrum ( APl +) . FoQu 61 (MHO), C 14HI6N203 require 60. 25 (e)

()-6-(3- F‘%ﬁr 0I€%6h§r@gf’$&)’,]®l)°3ﬂ%rbg?&1§ifﬁf ol a{Qpnﬁﬂ@xa;}@ﬂ? hydrochl ori de Mass
spect yfum )i.Eound 249 (M) . CL3HL6N203 requires 248. (1)

()-6- {G?J) é%eg#ﬁd?}ﬂg‘wnlggh@%y) -4H benzoll, 4] oxazi n- 3-one, hydrochl oride Mass

gg/egg rum EARIVR - CERYDs: 36 (oM 1.701AHL8N29 35 [ AYUhY, 25652621, rdf 3:1961 YD
m), 3.25 - 3.66 (3H, m), 3.85 (ZH, m), 4.55 (2H, s), 6.44 (1H, d, J = 2 Hz), 6.50 (1H,

dd, T =9, 2 Hz), 6.87 (14, d, T = 9 Hz), 9.02 (1H, brs).

15 (@d) (£)-6-(3-(/V-(+-Butyloxycarbonyl)piperidinyl)methoxy)-4 H-
| benzo[1,4]oxazin-3-one

“Mass spectrum (API7): Found 361 ([M-H]J"). C19HpgN»O5 requires 362.

(e) (i)—6—(3-(N—(t—Butyloxycarbonyl)pyrrolidinyl)oxy)-4H—benzb[1,4]oxazin-3-
20 one

Mass spectrum (API7): Found 333 ([M-H]J"). C17H22N705 requires 334.

® (4)-6-(3-(N-(t-Butyloxycarbonyl)piperidinyl)oxy)-4 H-benzo[1,4] oxazin-3-
one

25 Mass spectrum (API7): Found 347 ([M-H]"). C1gHp4N9Og requires 348.

(8)  (&)-6-(3-(N-(+-Butyloxycarbonyl)piperidinyl))-4 H-benzo[1,4]oxazin-3-one
Mass spectrum {(API%): Found 331 ([(M-H]"). CjgHn4N9O4 requires 332.



2 1 APR 2005 PCT/ EPQL/ 12344 (Q)

()-6-(3-Pyrrolidinyloxy)-4H benzo[ 1, 4] oxazi n- 3- one, hydr el APRd?g% Mass
spect r ugd 834134  Found 235 (MH). C12H14N203 requires 23#CT(EPh1/12344
()-6-(3-Piperidinyl oxy)-4H benzo[ 1, 4] oxazi n- 3-one, hydrochloride 5 Mass
spectrum (APl -): Found 247 ([MH -). C13H16N203 requires 248. (i)

()-6- (31fésgﬁ hghrgyl) 4H benzo[ 1, 4] oxazi n- 3-one, hydrochl ori de Mass spectrum
(APl +): Found 233 (M#H). C13H16N202 requires 232. 10 (j)

6- (1- P| rﬁe(daﬂmyddﬁneﬁlhlw»ﬂtiebﬂﬂz,d[ok,aﬂx]noxaﬂe rry@rocteloride fipdy ochl ori de Mass
spectrum (APl +): Found 248 (M#). CL3H17N302 requires 247. (k)
6- (1- Pi pAemazwe/p§ 6&%Méhh@ybmwhw&wm@wl)oavhgvﬁrb%m[dﬁ]@éazwa@@espect rum

(API +) 4 HL5N302 1 Desc

SAPANER, ST N s e B e el e YT
[1, 4]50X%snheitéanﬁ 40 & )for 2 h, then allowed iq stir at 20 °C for 18 h ThP rPQthz ng
6- (4 (N-(t-Butyl oxycar bonyl ) pi peridi nyl)oxy) - 4H benzo[ 1, 4] oxazi n- 3-one (2.50.
g, 7.18 coRfirlesado)idiwesdbiietdtybyf Hitrabion tegiysthentifle vanpauiad @.7Dga8&uEpensi on of
sodi um hydrl de (60% dispersion in oil, 346 ng, 8.64 nmnol) in DVF (10 i)

cool ed i'# AIMREEDBA &d.%5 - T25THE, més&lflﬂl(alj m)x3 éﬁéiZIvIam)séJSBr(éH a 20 C

OVE (5 30 (i il (s Bty (1B SarnO) &bt rep erd 83 H-The ©

resulting mxture was stirred at 20 C for 18 h. The reaction 25 mxture was
poured into water (100 nL) and extracted with ether (3 x 75 nL). The

comitned herfgRewgSbaaids Wee repasdad aWihilarWedrglr {(o10&scHblion dri ed (Na2SO4)

and evaporated in vacuo to give the title conpound (2.60 g, 100% as a pale
br own 0|I 1 H NVR (CDC13) 6: 1.47 (9H, s), 1.75 (2H, m, 1.92 (2H m), 3.32
(5H 6.88 (1

H, (a) 9 E&ﬁ&hﬁb%p&fﬂ%é&\(&) ?{Mzgﬁééoxdzm )Sy-one, gydl(ocﬁlorrge

Mass spectrum (API1): Found 263 (MH™). C;4H]gN7O3 requires 262.

15 (b) 6-(4-Piperidinylmethyl)-4 H-benzo[1,4)oxazin-3-one, hydrochloride
Mass spectrum (APIT): Found 247 (MH™). C4H;gN2O> requires 246.

(c) 4-Methyl-6-(4-piperidinylmethyl)-4 H-benzo[1,4] 0xazin-3-one,
hydrochloride
20 Mass épectrum (APIM): Found 261 (MH™). C]5HpN209 requires 260.

(d) 6-(4-(Piperidinylcarbonyl)-4 H-benzo[1,4]oxazin-3-one, hydrochloride
Mass spectrum (API™): Found 261 (MH™). Cj4H;4N7O3 requires 260.

25 (e)  (+)-6-(3-Pyrrolidinylmethoxy)-4 H-benzo[1,4]oxazin-3-one, hydrochloride
Mass spectrum (API™): Found 249 (MH™). Cj3H]gN203 requires 248.

® (+)-6-(3-Piperidinylmethoxy)-4H-benzo[1,4]oxazin-3-one, hydrochloride
Mass spectrum (APIF): Found 263 (MH*). Cy4HgNoO3 requires 262.




PCT/ EPO / 12344 The foll owi ng conpound was prepared in a simlar manner to
Description 7. (a) 6-(4-(N-(t-B utyloxyca rb :2_@} R %-N

onyl ) pi i di.nyl)nethyl)-4-nmethyl-4H 5 benzofl 4] oxazi n- (CDC13)
8: 1.45“?@@3%{5? 1.61 (5H, ), 2.51 (2H, m, 2.64 (2H mCTEHY! 3§1hf s),
4.07 (2H, m, 4.59 (2H, s), 6.75 (2H, M, 6.89 (1H, d, J = 9 Hz).
Description 8 10 4-(4-Hydroxy)benzoyl pi peridine (D8) A solution of

4- ( 4- et (xy) KEhod§ikyirpadidioylnsy didibeont (6] eraz{183®ng, hydroghlange) , in  48% HBr

(aq) (16 , and 1Lc . aci heated at. ref]ux for 48 h. The
reacti on%ifﬁ?@%&éﬁﬁagwﬁ%&l@@ﬁﬁy&bﬁi“ﬁ%@h@ﬂ&r‘f 3ive an off-white
solid which was suspended in saturated NaHCO3 (aq). The resulting
precipitate was collected by 15 filtration, washed with water, and dried to

© give thegytl 7308 a2t an ok f.owhi e t
Be {0 | PR kg dR @SSl oy Lntmp e Moo spectum

1- (t - But Maox ypeairtar(AP) ) AF ubd M IMIHIS): 1C {31D)deiteoyhpirgeXtdi ne (D) A

" solution of 4-(4-hydroxy)benzoyl piperidine (1.52g, 7.4 mol) in acetic acid
(20 mL) was treated with conc. HNO3 (0.54 nL) in acetic acid (2 nL), and

t he resul.ting.m’cg u S red 100 .C_for action m xture was

\(/:\gol ﬁd atd evEdr -é—é?perﬁ?%ﬁ-%bﬁy@z:@},t{)gx%n-grwgygf% €solid (2. Odg) .
i i i ] \l 5 : 4 n),
ri o by S LR TP R R e P Bl e ot bonat e (1. 62 .

7.4 mmol). The m xture was stirred at roomtenperature for 2 h, then
evaporated in vacuo, and the residue partitioned between ethyl acetate (100

m.) aRAd (ihat ep-(1-Piperatipyloreibyhrdfihenza] byboxagims3-sopaliby &g chledidsashed twi ce

2 2 e T B Rl o 1 v o

(k) 6-(1-Piperazinyl)-4H-benzo[1,4]oxazin-3-one, dihydrochloride
Mass spectrum (API1): Found 234 (MH™). C1oH;)5N307 requires 233.
15
Description 7
6-(4-(N-(t-Butyloxycarbonyl)piperidinyl)oxy)-4-methyl-4 H-benzo[1,4]oxazin-3-one
(D7)
6-(4-(N-(+-Butyloxycarbonyl)piperidinyl)oxy)-4H-benzo[1,4]oxazin-3-one (2.50 g, 7.18
20 mmol) in dimethylformamide (30 mL) was added to a suspension of sodium hydride
(60% dispersion in oil, 346 mg, 8.64 mmol) in DMF (10 mL) cooled in an ice-bath to 5
°C. The resulting mixture was stirred at 20 °C under argon for 1 h, then a solution of
methyl iodide (2 g, 14.1 mmol) in DMF (5 mL) was added dropwise, with ice-bath
cooling over 0.2 h. The resulting mixture’was stirred at 20 °C for 18 h. The reaction
25  mixture was poured into water (100 mL) and extracted with ether (3 x 75 mL). The
combined organic extracts were washed with water (100 mL), dried (NapSO4) and
evaporated in vacuo to give the title compound {2.60 g, 100%) as a pale brown oil.
TH NMR (CDCl3) 6: 1.47 (9H, s), 1.75 (2H, m), 1.92 (2H, m), 3.32 (SH, m), 3.72 (2H,
m), 4.38 (1H, m), 4.56 (2H, s), 6.64 (2H, m), 6.88 (1H, d, ] =9 Hz).



PCT/ EPQ /12344 which was purified by chromatography on silica gel (20 g)
elu/(';lng with 50 - 1?0% EtOAc(ln he;<ane to gi \(/e the)tltle CONPAR PR AR0g.. 8%
729 as oi 1H NWVR (CDC13) 6: 1.47 (9H, s 4H,

2.95 (2@@“73)/\,37 (1H, n), 4.18 (2H ), 7.27 (114 d, LAl {8 20 (I
H dd, J =9, 2 Hz), 871 (1 H d, J=2H), 510.92 (1L H br s).
Description 10

4- (4-(1-(t-Butyl oxycarbonyl) pi peridi nyl)carbonyl)-2-nitrophenoxyacetic acid,
met hyl egherol(d¥k8) céxg by %ﬁﬁr@pﬁfed in a similar manner to Description 7.

1- (t-but oxycar bonyl) E roxy-3 n|tro)benzoylp|per| dine (1.50 g, 4.3
nmol ), potassium car bonate (0 77 g, 5.6 mmol), and nethyl bronpacetate (0.66
g, 4.3 mml) in acetone (20 nL) was stirred at reflux for 18 h. The

reacti on(®i xture was oti-E¥(ERahdeasarhenybpiperiginylymetdiyd)- ‘i‘mﬁtbléls‘ﬂéue
partlgl oge Zog 26N, wat er (20 nL) and dichloronethane (20 nmL). The organic
| ayer “wa 351 Mashed with IN NaOH 15 (aq) (20 nmL), water (20 niL),

pr oduct “3}#?%&‘%’}5‘%@%&?!5? L e S S Qe T A e

with 10 ) ihQﬁ’%oz @%04 5@&&2@75 (Jz}glny)estsbmrldlje: geppound (0.85 g, 47% as

a yell ow 0i l . S 1.47 (91-1, 1.62 - 1.89 (4H m, 2.91
(2H, m, 335(1H nm, 20382(3H s) 417(211 m, 4.88 (2H, s), 7.04
(11-1, d = Hz), 8.13 (1H, dd, J 9, 2 Hz), 8.44 (1H, d, J =2 Hz). The

fol I ow nBeﬁ‘Hr‘ﬁ% 8 was prepared in a simlar manner to Description 10 25 (a)
4- (416141 € i nyl ) met hyl ) -2-nitrophenoxyacetic acid,
met hy? e§t<2§">?‘¥"ﬁ9ﬁ‘7%ﬂ%‘%@@f’§§‘“§‘? @315 (9H, s), 1.59 (5H m, 2.54 (2H in),
2. 64" ( 2HA mlutiGn 80 4 @Hnetboly) b G RIACID bydhodod W3 6)a, B DZubsL il I = 9
Hz), 7.28 (1 H, dd 9, Hz), 7.65 |'H d,J=2Hz). 30 -29 WO 02/ 34754

48% HBr (aq) (16 mL) and acetic acid (16 mL) was heated at reflux for 48 h. The

reaction mixture was evaporated to dryness in vacuo to give an off-white solid which

was suspended in saturated NaHCO3 (aq). The resulting precipitate was collected by

15  filtration, washed with water, and dried to give the title compound (1.76 g, 73%) as an
off-white solid.

Mass spectrum (APIT): Found 206 (MH™). C19H]5NO7 requires 205.

Description 9
20 1-(z-Butyloxycarbonyl)-4-(4-hydroxy-3-nitro)benzoylpiperidine (D9)
A solution of 4-(4-hydroxy)benzoylpiperidine (1.52g, 7.4 mmol) in acetic acid (20 mL)
was treated with conc. HNO3 (0.54 mL) in acetic acid (2 mL), and the resulting mixture
was stirred at 100 °C for 2 h. Reaction mixture was cooled and evaporated in vacuo to
give an orange / brown solid (2.0 g), which was dissolved in a mixture of THF (15 mL),
25 water (4 mL), and triethylamine (1.2 mL), and treated with di-feri-butyldicarbonate
(1.62 g, 7.4 mmol). The mixture was stirred at room temperature for 2 h, then
evaporated in vacuo, and the residue partitioned between ethyl acetate (100 mL) and
water (100 mL). The organic layer was separated and washed twice more with water (2

X 50 mL), then dried (Na7SO4) and evaporated in vacuo to give a brown oil (2.4 g)



21 APR 2 9 0 5 PCTIEPO /12344 Description 11 .
()-4-(3-(1-(t-Butyl oxycarbonyl) pi peridinyl))-2-nitrophenol q ol ution
- of 3-(4-hydroxyphenyl ) pi peridine [B. Macchia et at, Eur. g . em

Chi co. 1’R'ér0.2/3i 5, 30, 869] (3.8 g, 21.6 mmol) in acetict E( £ ) was
treated with 5 conc. nitric acid (2 nL), and the resulting m xture stirred

at roomtenperature for 16 h. Reaction m xture was evaporate |q‘%\)ﬁ?cuo to

gi ve an SHiHg®2diRunfad by saemarseshy en silira gel (%) redutgre wiE Y50 ° wat er
13 nl), T | j 3.6 L t it dintert-butyl
( ) E?(Bge 51‘{ bg}%afﬂg é@%@%ﬁ%}e c%é"‘f“gg&}rﬁ{ée e as;’(“% ﬁglow biter uty

di car bonat e rng rewas stirred at room
tenperatu h tit h @pe 0 ) and
wator (100 10PetS PR o Gha Payer wis Chbarkeen Arr ol (Ko 9T ahd

" evapor at ed 8i(BHy a0uD.2v ¢1 1] ¥.g = 9 k), 200@ Hyrdadueto, 2 VM) ch 7 weis pdy i 2 €Tk) by

chronat ography on silica gel (200 g) eluting wth 50 - 100% Et OAc i n hexane
to give #A&Zt(iHl br Yonmpound (1.97 g, 28% as a brown oil. 1H NMR (CDC13) 8:
©1.48 (9H, s), 1.58 (2H, m, 2.01 (1H, m, 2.61 - 2.87 (4H, m, 15

4.11(2H, m, 7. 12(1H, d, J=9Hz) , 7. 47(1H, dd, J= 9, 2Hz), 7. 78(1H, d, J=2Hz), 11 .02
(1 H br criﬁ&?i?pti on 12

()-4-(3-(1-(t-Butyl oxycarbonyl ) pi peridinyl))-2-nitrophenoxyacetic acid,

met hyl  2Q4€$4(eBufdrycaFbenyiljdip @idiapheirbdnyip2-fitwpheeskyatetic si mddd, manner
to Description 10, in 80%yield. 1H NWR (CDC13) 8: 1.47 (9H, s), 1.51 -
1.79 (3Hmewyyl esteggD10p 87 (4H, n), 3,81 (3H, s), 4.08 (2H, m, 4.78 (2H,
s), 94 ,(1H, d, =9 Hz 7. (;3H, .dd = 2 Hz), . 7.7 1 H,d, J =2
) . 195 oREI e ok TR e Ty iy pEn s e e S At B By

m xture ﬁﬁn&%gfo%efuﬁ%as&m{ 670747] X398 nfind) o8 thihyMrahakdsldt 10.66 gak.3, | ndi an
J. Chem 1969, 7, 658] (1.37 g, 6 mol); pyridine-4-boronic acid (0.72 g, 6
mmol ), mmol) in acetone (20 mL) was stirred at reflux for 18 h. The reaction mixture was

cooled and evaporated in vacuo, and the residue partitioned between water (20 mL) and
dichloromethane (20 mL). The organic layer was separated and washed with 1N NaOH
15 (ag) (20 mL), water (20 mL), and brine (10 mL), dried (NapSOy4) and evaporated in
vacuo to give crude product which was purified by chromatography on silica gel (~20
g) eluting with 10 - 100% EtOAc in hexane to give the title compound (0.85 g, 47%)
as a yellow oil.
T NMR (CDCl3) &: 1.47 (94, s), 1.62 - 1.89 (4H, m), 2.91 (2H, m), 3.35 (1H, m),
20 3.82 (3H, s), 4.17 (2H, m), 4.88 (2H, s), 7.04 (1H, d, J = 9 Hz), 8.13 (1H, dd, J =9, 2
Hz), 8.44 (1H, d, J =2 Hz).

The following compound was prepared in a similar manner to Description 10

(S
n

(a) 4-(4-(1-(>-Butyloxycarbonyl)piperidinyl)methyl)-2-nitrophenoxyacetic acid,
methyl ester

TH NMR (CDCl3) 8: 1.45 (9H, s), 1.59 (5H, m), 2.54 (2H, m), 2.64 (2H., m), 3.80 3H,
s). 4.08 (2H, m), 4.76 (2H, s), 6.92 (1H, d, J = 9 Hz), 7.28 (1H, dd, ] = 9, 2 Hz), 7.65
(1H, d, J=2 Hz).



-30 2 | APR 2005 WO 02/ 34754 PCT/ EPOL/ 12344 sodi um bi carbopate (1,51 g, 18

nmml ), (tetrakis-triphenyl phosphi ne)pall adium (0) (348 w}g s 1) in

wat er, é])g/?’{g_ and 1, 2-di met hoxyet hane (30 nlL), was stpdgFeshiabzaar ef | ux under

an arg nmosphere for 72 h. Reaction m xture was cooled and partitioned

bet ween et hyl acetate (100 nL) and water (100 nmL). The organic |ayer was 5

separ aﬁeesgnsﬂgnﬁ' ed (' NTa2SO4) and evaporated in vacuo to give a brown solid
was®puriftied by chromatography on silica gel (30 g) eluting with 0 -

5%'\/9 huna-(EOB Gt diRy ST R TBI, 439 as a vel | ow

SO I|d ect rum ( API ound 202 requires 226. 10
Descr |Aptsbhlnoﬂ.4>f 36(4€l4yd?b)@qrhbﬁlylmﬂ)énd4kté [riviaichid koxaz Ear.3f oved. ((Hed) A soI ution
of 6-(4-pyridy I% 4H benzo \A;‘ oxazi n-3 -one (0. 57 , 2.52 mmlté

lihmglodk inragatig ﬂw (6& V5otreaied Witk 2 mml) and

et halﬁhlm( Therpil 95%39 86%6(5@08
IM. HCl in. ether rred at roomte ratur pder. .an
L ot GG Ml GTalydeh BoesBlng i i bR DR BT T f oy o

thr 0”9&3&?‘&64 %&f‘%@q”éﬁﬁ féérhfeﬁ% @acu%‘{ﬁgﬁfe%e#ahoék NPGHReH \Qasgdléls%l\?e?i&t itle

conmpoun s a pale yel Fow so Mass spectrum J+) . Found

233 ( Mhtxtur€dBHHENB02nL Y, Guaitere $3 £33, addeisiethiyinhing (3.6 r20) and treated with
6- For -4H benz@%}é 4] oxazi n-3-one (D15) A m xture of
4- hyd 6yt -Butyi dicatbenzis|(dd1sy dé-6(BmOb. d, heISSL@hwstureeWﬁwhrmdmmt ate (3.20

i et RO PSR s fd B SO RRASACo Rl Parse PR IR ¢ ng
Solout inQ VBR orPafiS [alybPRedsalRIe BridBies, SO Andrbya zu@@ﬁe@imydcuaﬁﬁ Jte (300 ni),

and the organi ¢ phase 25 was washed w th water ( m.) and brine (100
m), thecude panﬂu(:tl}/lwlﬁﬂ@vaapnlnﬁ@i/bgpduranmwgmphyanumhwggll (260 g) sloting (3.85 Q).

An alig of this I|d(0 65 ¢ dISSO|V n ac a 16 nm.) and
i ron %ihéq "/8@9 c5p hex P )glmégﬂ bitlacamppuad %%Ztgjr@%m ﬁ%awéd to 60 C
for 2%1lh then the m xture was cool ed and filtered through
1H NMR (CDCl3) &: 1.48 (94, s), 1.58 (2H, m), 2.01 (1H, m), 2.61 - 2.87 (4H, m),
15 411 (2H,m), 7.12 (1H, d, I =9 Hz), 7.47 (14, dd, J =9, 2 Hz), 7.78 (1H, d, J = 2 Hz),
11.02 (1H, br s).

Description 12

(£)-4-(3-(1-(-Butyloxycarbonyl)piperidinyl))-2-nitrophenoxyacetic acid, methyl
20 ester (D12)

The title compound was prepared in a similar manner to Description 10, in 80% yield.

TH NMR (CDCl3) 8: 1.47 (9H, s), 1.51 - 1.79 (3H, m), 2.65 - 2.87 (4H, m), 3.81 (3H,

s), 4.08 (2H, m), 4.78 (2H, s), 6.94 (1H, d, J = 9 Hz), 7.39 (1H, dd, J =9, 2 Hz), 7.73

(1H,d,J =2 Hz).

Description 13

6-(4-Pyridyl)-4H-benzo[1,4]oxazin-3-one (D13)

A mixture of 6-bromo-4H-benzo[1,4]Joxazin-3-one [N. Mazharuddin e! al., Indian J.
Chem. 1969, 7, 658] (1.37 g, 6 mmol), pyridine-4-boronic acid (0.72 g, 6 mmol),
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celite. The filtrate was evaporated in vacuo and the residue was partitioned
bet ween -31 WD 02/34754 2 1 APR 2005 PCT/ EP01/ 12344 ethyl &gcétgf 20000 nl)
and saturated aqueous NaHCO3. The organi c phase was dried (Na2SO4) and

- evapor atweg o2n4nacuo to give the title conpound (0.31 g, S7HEPOIBRIMAR
(DVMSO-d6) 6: 4.72 (2H, s), 7.14 (1 H d, J =8 Hz), 7.38 (1H, d, J = 2 Hz),
7.54 (I H dd, J =8, 2 Hz), 9.84 (1 H, s), 10.98 (11-1, br s) 5 Description

16 sodium bicarbonate (1.51 g, 18 mmol), (tez‘rakzs triphenylphosphine)palladium (0) (348
6-(4-(21-(t-Butyl ox%/car bonyl| )p er a2| n nmet hyl ) - 4H benméhl 4] oxazi n 3-one
(D16)  AMHE LN 1B-vasgmyis- nIleTAlﬂzxzﬁéh&qen@@ eVpd semedyat 10. 8

o i anreit gt gy 2eRsoh mep fra% 1e (200, I%%%re%)coa%e& ed

1, 2- di chl' cool’'éd Th an i ce-bath

por t i onWhg&itwhédb@RdidiEmirdcaeet (ﬁ’@ﬂ%)%ﬁdﬁdté}ql()@nﬂg The okBardc BB} wasover 0.3

h, with stirring under argon. e resulting mxture was stirred at room

t errpe|5at separdied add diied (Sm Wt drtdi oredralzet iweenuditc lpior aretwarselid ¥ichn) and
- saturated aquequs .sodi um bi car bonate. The or%anl ¢ layer was separated, dried
(Na2S04) VahPUBHaP Y atEempiRerabY O dlign 8¢ CReS)tsluting sathoBundo(de8d B 949 as

15 I 6 (4H, 3.42 (6H,
a , 4. %(13'5 @g‘/? glveé‘egiuwﬂ(y!’% 3(02589%4?42@(&8 eﬁéwééh 1H( br 3 Descri(pti on
17 20 1- MasBy;seétxﬁﬁy(ﬁ@nbpwhﬂd 1 dvbyor oxyH3; mlglcbﬁeaq@h@mbal perazine (D17) To
a solution of ydr oxy) phenyl pi perazine (10 g, mmol ) in cone.
sulfuric acid (300 m_) was added potassiumnitrate (6.8 g, 67.4 mol)

portign The eaction mxture was stirred at 60 Cfor 1.5 h and all owed
to cddl 6S?rb‘2)t|‘ﬁ"ck‘[rperature, then was poured onto crushed ice (-1 L). The

e PSSR 4,07 9, 50 8 S
acet at e. ATheluigteofl5-phpatd NpsHSepas[dj4gsckaain-enapOrst e Ri52vacus), i
methanol (15 mL) was treated with platinum (IV) oxide (50 mg, 0.22 mmol) and IM
HCI in ether (2.7 mL) and stirred at room temperature under an atmosphere of
15 hydrogen for 24 h. The reaction mixture was filtered through celite and the filtrate
evaporated in vacuo to give the title compound (0.59 g, 87%) as a pale yellow solid.

Mass spectrum (API™): Found 233 (MH™). Cj3HjgN2O> requires 232.

Description 15
20 6-Formyl-4H-benzo[1,4}oxazin-3-one (D15)
A mixture of 4-hydroxy-3-nitrobenzaldehyde (3.05 g, 18.3 mmol), ethyl bromoacetate
) (320 g, 192 mmol), potassium carbonate (2.77 g, 20.1 mmol) and N,N-
dimethylformamide (100 mL) was stirred at 20 °C for 40 h. The resulting solution was
partitioned between water (300 mL) and ethyl acetate (300 mL), and the organic phase
25 was washed with water (2 x 200 mL) and brine (100 mL), then dried (MgSO4) and
evaporated in vacuo to give a solid (3.85 g). An aliquot of this solid (0.65 g) was
dissolved in acetic acid (16 mL) and iron powder (2.85 g, 50.9 mmol) was added. The
mixture was heated to 60 °C for 20 h, then the mixture was cooled and filtered through

celite. The filtrate was evaporated in vacuo and the residue was partitioned between



to give a brown slurry which was dissolved in tetrahydrofura gu(é)@ﬁnt) and -
triethylamne (8.6 nL). The solution was treated with di - 2 ént

di car bm %4§,§42.25 g, 56.2 mmol ), and the reaction m Xipghrgpogs2saiirred at
roomtenperature for 3 h, then 30 evaporated in vacuo. The residue was
partitioned bet ween ethyl acetate (200 nL) and -32 WD 02/34754 2 1 APR 2005

PCT/ EPQ e)ﬁ%%‘e‘ét 1§)29r91 %ﬁﬁhﬁ (?xﬂ‘"’i@éﬁcbgyg'hf"}%égﬁé fitke(\Nalgid) and

evapor at give t e compo 5710) as a dark

oil. | (Na §Q5X3é oﬁte&n%cﬂ&l’dglﬁé the3itR6copddun® (0.33. £%7¢AHH, m), 7.09 (1H,

d J =29 ), 7.30(1H, dd, J=9, 2Hz), 7. 50(1H, d, J=2Hz), 10.31 (1H brs). 5

Descri pltH(NMRS(DMSO -dg) 8: 4.72 (2H, s),714(IH d, ] = 8 Hz), 7.38 (1H, d. J =2 Ha),

4- (4- (1 t- But oxycar bonyl ) pi era2| n 2-ni trophenoxyacetic acid, nethyl

ester 1 Jﬁ&;lzeﬂ@oéﬁ Bgélé%rteé )in a simlar manner to

DESC%I pti on 10 in 90%vyield. 10 1H NWVR (CDCI3) S: 1.48 (9H, s), 3.10 (4H
58 (4H, m, 3.80 (3H, s), 4.71 (2H, s), 6.99 (1 H d, J =9 Hz), 7.08

(1 H.  dfescdipfiof162 Hz), 7.3 8 (1 H d, J = 2 Hz). Description 19

4-(4- Hydroxybenzyl ) pi peri di ne hydrogen sulfate (D19) 15 A m xture of

4- (4- nEﬁ-hb@‘(f#&miylo)xyyanhﬂnybp(maﬂﬂylgmeﬂxyl)w!{rmmo[14@%2&&1—3(615&)(])116) and
acetlc acid (150 gLa% was stirredyﬁ reflux for he reaction m xture

was |Iea¢erﬁd0% FRRk-&d-bepzeld yhieeain: %ovec,(&é?lte QP@erranwc?m i d which

was su u S (ot t solid

was coI aﬁﬁg’bﬁw‘)?? tra%e(?) Oagv\gglrglexg‘w%l_5 \}vé’)“téé(r:mla()%g’ag f@%éﬁgﬂ QI\\k;gegga yel | ow
solicd (cd@led 1ﬁ)an\/ibé Bithy\asl t2itel serabyeiie Withdidham eliactRPbarohy @idt Br4sated with
conc. H2SO4 (10.9 Q) and platinum (IV) oxide (600 ng). The reaction m xture

was st igrlé@ mmd) ovar Oal howphetigingf undsy drgoge T hatre2Wing ature wag stired 18 h, |
e WSl oo g T AL o SRl i 10 1
saturated aqueous sodium bicarbonate. The organic layer was separated, dried
(NapSO4) and evaporated in vacuo to give the title compound (3.52 g, 94%) as a
15  yellow oil.
TH NMR (CDCl3) 8: 1.46 (9H, s), 2.36 (4H, m), 3.42 (6H, m), 4.61 (2H, s), 6.82 (1H,
m), 6.90 (2H, m), 8.86 (1H, br s).

Description 17

20 1-(z-Butyloxycarbonyl)-4-(4-hydroxy-3-nitro)phenylpiperazine (D17)
To a solution of 1-(4-hydroxy)phenylpiperazine (10.0 g, 56.2 mmol) in conc. sulfuric
acid (300 mL) was added potassium nitrate (6.8 g, 67.4 mmol) portionwise. The
reaction mixture was stirred at 60 °C for 1.5 h and allowed to cool to room temperature,

then was poured onto crushed ice (~! L). The mixture was carefully neutralized to pH

19
(9]

7 using .880 ammonia solution and allowed to stand for 16 h. The black slurry was
extracted with ethyl acetate. The aqueous phase was separated and evaporated in vacuo
to give a brown slurry which was dissolved in tetrahydrofuran (700 mL) and
triethylamine (8.6 mL). The solution was treated with di-feri-butyl dicarbonate (12.25
g. 56.2 mmol), and the reaction mixture was stirred at room temperature for 3 h, then

30  evaporated in vacuo. The residue was partitioned between ethyl acetate (200 mL) and
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Mass spectrum (API): Found 192 (MH). CL2H17NO requires 191 25 Descri ption

20 1-(t-Bu tyl oxycarbonyl)-4-(4-hydroxy-3-nitro)benzyl pi peridifnaPR 0803 A

. mxture of 4-(4-hydroxybenzyl) pi peri di ne hydrogen sul fate /93440 111
mol) in Wé}%%@(%# acetic acid (330 nL), was treated dropwigée /\%Ptﬁ a solution

of 70%nnitric acid 30 (20 nL) in glacial acetic acid (20 mL.) with stirring.

Th I ti 1 Xt ti. d - 33. 2[,34754, 2 1 APR, 20F

pCTI Epod 19584200 o AR B AGRE v s S 2Bk BREh 7T KAt o
give a dag%e%é tiléSpotl @0.3 98Tl 23Qpediin a mxture of water (170 ni),
tetrahydrofuran (270 nL) and rietthylamne (40 nL). A solution of

di - tert - bUgyNirc@onpbel 42683, 9, 3.06 tZH,nmP],)&Sm@H,%y, ghyodeief, w; ar- ¢ 10§ L) was
added slowly under afgon with stirring. The reaction 5 mxture was stirred
“at room tédpétlds dd, é %R HA, 1.60 &Hd, d.Hen? play,tliotI ldhEgdbbsdt ween et hyl acetate (3
x 200 plL) and water (200 mL). The conbi ned organic extracts were dried
(NaZSOﬁ) and evaporated in vacuo to give the title conpound (37.30 g, 100%

"as a dar b spectrum (APl -): Found 335 ([MH-). CL7H24N205
requires §§gé.ripltb°|¥¥§cri ption 21 8-Quinolinyloxyacetal dehyde (D21) To a

suspensi 041\—(41f(1%DEiltymx@yﬂrﬂodﬂ)bﬁ»@%ﬁh&l)ﬂi@xﬂ@b?ﬁ@ﬁw@ceﬁcgaci3,5uﬁm}|1)es'teﬁf DVF
(100 nL) at O C under argon, was added a sol ution of 8-hydroxyquinoline
(9.2 g, 6@PHol) 15 in DVF (20 nL) dropwise. The mixture was allowed to

i xtur e wit® Gl epBERuR) MiorebERER Sl st Treeoni 10E BRaadli e
exiratts. ven S e T AL S0h i R ot Bt ot 2 B SR D e e

resi due waseROnifi€d =byHs), 17103188 dd Che ONBERYIrEF) H, d, J = 2 Hz).

Description 19
4-(4-Hydroxybenzyl)piperidine hydrogen suifate (D19)

15 A mixture of 4-(4-methoxyphenyl)pyridine (23.27 g, 0.117 mol), 48% HBr (150 mL)
and acetic acid (150 mL) was stirred at reflux for 24 h. The reaction mixture was
cooled and evaporated to dryness in vacuo to give a brown solid which was suspended
in saturated aqueous NaHCO3 (to pH 8). The resulting solid was collected by
filtration, washed with water, and dried to give a yellow solid (20.7 g) which was

20 dissolved in methanol (600 mL) and treated with conc. HoSO4 (10.9 g) énd platinum
(IV) oxide (600 mg). The reaction mixture was stirred under an atmosphere of

! hydrogen at 20 °C and 1 bar for 18 h, then filtered through celite. The filtrate was
evaporated in vacuo to give the title compound (32.3 g, 100%) as a yellow oil.

Mass spectrum (API™): Found 192 (MH™). C12H7NO requires 191.

Description 20

1-(#-Butyloxycarbonyl)-4-(4-hydroxy-3-nitro)benzylpiperidine (D20)

A mixture of 4-(4-hydroxybenzyl)piperidine hydrogen sulfate (32.2 g, 0.111 mol) in
glacial acetic acid (330 mL), was treated dropwise with a solution of 70% nitric acid

30 (20 mL) in glacial acetic acid (20 mL) with stirring. The resulting mixture was stirred
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20 (ethyl acetate in hexane 25% - 75%gradient) to give 8-allyl oxyquinoline
(8.5 g, 72%9 as an oil. A solution of osmumtetroxide (2.1 nmol) in

tert-butanol (26 nmL) was added to a stirred mixture of 87al IAFRoR§GuUI nol i ne
(3.7 g, vaDommosd , sodi um periodate (15 g, 70 25 nmol ), THETENVK3}F net hanol
(4 nL) and water (2 nL). The mi xture was stirred at roomtenperature for 20
h, then was extracted with dichloronethane (100 nL). The aqueous |ayer was
basi f i ecatwbbin teinpemtidt tfooh 5 bf thanenapoateddinogeno taplvenataek bHéhd wasvhigxt r act ed
wi th di chl oromet hane (2 x 200 ni). conbi ned o;ﬁg_anic extracts were

Th
washed wVéh ®H9% W%&dﬁﬁﬁﬁ“ﬁ%l@i%@%dﬁmiféﬁ)a(%@h rpfurgiy dd /@ ¥er sodi um

2s an anbeBRR R L LR REE 80P B K b B S B
(APl +) : Eobndird 88 M) mLFlwak HANR sloegu uh&s a].rgg?n wPBS§irHRg | OMhe2réaction

1- 1 soqui nol i nyl oxyacet al dehyde (D22) 5 To a stirred suspension of sodium
hydri fle Hhé08tcovhs slisgkatsicom teinpRragyre 3or (& dch)d then M8 d Hefwevaisethgided

dropwi se 2- hydro cetal d, ehyd i meth acetal (3.2.g, 30, mvol). The
resulti nfeferfﬁtfi &R‘ st atd e E%Ofarrﬁfbr *E? sowﬁmteﬁéﬁgaén% BFHRSSOVeTst Arre-d
chlorois L i ; )oid d bt m xture
was sti@ﬁége%b a@% e%%gog?tggzir}%g%é %ﬁﬁ}@p@'%g%ﬁéﬁﬁgéﬁsg‘?’ ilg o)v%g'?a er (150
m.) and dfkeytracted with ether (2 x 150 nmL). The conbi ned organic extracts
were dried over sodiumsulfate and eva(g)orat ed in vacuo. The residue was

puri fi edMegs speptrem (§&17): Bonndrab dddpRy ¢ 1ddaeNIt requisesal®$- i n hexane) to give
1-i s?@ui nol i nyl oxyacet al dehyde di nethyl acetal (1.5 g, 64%. 15 A m xture
of 1-Tsoqui nolinyl oxyacet al dehyde di nethyl acetal (0.93 g, 4 mmol ), di oxane
(10 nli) ,D&ﬁpﬁrﬁ(}glﬁ m.) and conc. sulfuric acid (2 mvl) was heated at 85 C
for 2 h,” then was quenched with saturated aqueous sodi um hydrogen carbonat é
(100 ni§-Quihdinmydexydcetaddehyde (D21)was extracted wi th dichl oronethane (2 x 100
m.) and the conbined organic extracts were washed with saturated agueous
sodi um h%péggﬁnsmn ot sodium hydride (60% o1l dispersion, 3.0 g, 75 mmol) in DMF (100
mL) at 0 °C under argon, was added a solution of 8-hydroxyquinoline (9.2 g, 64 mmol)
15 in DMF (20 mL) dropwise. The mixture was allowed to stir for 0.5 h, then allyl
bromide (6.6 mL, 77 mmol) was added dropwise. The mixture was stirred at room
temperature for 20 h, then was poured into ice/water (400 mL) and extracted with ether
(3 x 300 mL). Combined organic extracts were washed with water (500 mL) and
evaporated in vacuo. The crude residue was purified by silica gel chromatography
20  (ethyl acetate in hexane 25% - 75% gradient) to give 8-allyloxyquinoline (8.5 g, 72%)

as an oil.

A solution of osmium tetroxide (2.1 mmol) in feri-butanol (26 mL) was added to a

stirred mixture of 8-allyloxyquinoline (3.7 g, 20 mmol), sodium periodate (15 g, 70

o
wn

mmol), THF (90 mL), methanol (4 mL) and water (2 mL). The mixture was stirred at
room temperature for 20 h, then was extracted with dichloromethane (100 mL). The
aqueous layer was basified with the addition of sodium hydrogen carbonate then was
extracted with dichloromethane (2 x 200 mL). The combined organic extracts were
washed with 20% w/w sodium sulfite solution (200 mL), then dried over sodium sulfate

30  and evaporated in vacuo to give the title compound (1.1 g, 30%) as an amber oil.




20 carbonate (50 nmL); dried over sodiumsulfate and evaporated in vacuo to-
gi ve the title conpound (0.43 g, 57%. Mass spectrum (AP +0: | FiRitdlBs
(M) . | HONC2 requires 187. Description 23 25 . ‘

4- (2- Q/ar%? HetPY | oxyacet al dehyde (D23) The title conpoun8ChEEYI&bared from
2-cyano- 4- hydroxyindol e [K. G Estep, Synth. Comun., 1995, 25, 507] using a
procedure SI mlar to that described in H Sasai et aI Tet rahedron 1994,

43, 12313 MysoestamyEP1): FoppR! 8% O5HOT CepBeNDassauies -

aryl oxyacet al dehydes are known in the literature or were prepared by

anal ogous nethods Description 24-5 2-(5-0uinolinyloxy)ethyl brom de. (D24)
A m xtur e pfscaphividlzpXxyqui noline (0.3 g, 2.1 mml), 1,2-dibronpethane (3.9 g,
21 mol) and pot assium carbonate (1.5. g, 11 mmol) in nmethyl ethyl ketone
(15 n) wdslsoquinolieploxyncstaldehyde 88223 for 24 h. The mixture was evaporated in

vacuo and_t he resjdue was parti.tioned between ether 200 m_ and ter (200
m). THe Jtro 2ATEEY SYRERSIRES OF f@élmﬂ kdirigg dpUSot FPSTRIratle? & evaﬁ@'aa ed in

vacuo Lo GNP (gL bl SaBRTBRYRfLe g@g@fca%lfgw;am%a 280 2H ™.

J=8, 4Hz) , TarRdl).1HThe Je@itig, FniXiel biad, L&ﬁ8idz)stu8f(ﬁ4015l-lhd,tﬁe?8lei2§018ti&i of(1- H m.
15 Description 25 5-Hydrox - 2- et hyl qui nol i ne (D25) A m xture of
2- et hyl - shbrozscslnt@dmatﬁyérgod&rnmpl)nn ﬁé’[rELRmamdﬁed and thegniitrgevas  Ar ch.

Pharm (\Wej.nh 71 (1985 0. 57 % us HBr

(3.5 m_) e’%ﬁéﬁ%dﬁgd 6%1%: #&%ﬁ (’i‘%t o3 151 %‘Ee@mtﬂ BP Sh(@ f‘@ ﬁé‘%m 0. 59

g, 203 6eﬁ¥m§téd with{dihef @ 956 nﬁg' rThé“QomEm@d ro?g%'xﬁé ERGadR Wekd Eridpevatirred

at 60 Cfor I h, then evaporate in vacuo. The residue was treated with

i sopf opanebdiwimt bulftd rand rayapdrhtend in vacuo. The residue was purified by silica gel
chromatography (10% ethyl acetate in hexane) to give 1-isoquinolinyloxyacetaldehyde

dimethyl acetal (1.5 g, 64%).

15 A mixture of 1-isequinolinyloxyacetaldehyde dimethyl acetal (0.93 g, 4 mmol),
dioxane (10 mL), water (15 fnL) and conc. sulfuric acid (2 mmol) was heated at 85 °C
for 2 h, then was quenched with saturated aqueous sodium hydrogen carbonate (100
mL). The resulting mixture was extracted with dichloromethane (2 x 100 mL) and the
combined organic extracts were washed with saturated aqueous sodium hydrogen:

20  carbonate (50 mL), dried over sodium sulfate and evaporated in vacuo to give the title
compound (0.43 g, 57%).

) Mass spectrum (API™): Found 188 (MH™). Cj 1HoNO9 requires 187.

Description 23

[\
wn

4-(2-Cyano)indolyloxyacetaldehyde (D23)

The title compound was prepared from 2-cyano-4-hydroxyindole [K.G. Estep, Synth.
Commun., 1995, 25, 507} using a procedure similar to that described in H. Sasai et al.,
Tetrahedron 1994, 43, 12313.
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the m xture was evaporated in vacuo to give a waxy solid, which was

triturated with 1:1 isopropanol - ether to give a bel ge pzo ﬁi;ﬁg(m{]@ g9). A

m xture {bi-gy material, lithium carbonate (0.48 g, it hium
WA 02/34734 . 1244
brom de ( 58 g, 3.2 mol) and N, N 25 di net hyl formamd (10 nmL) was

heated at 150 C under argon with stirring for 2 h. The m xture was cool ed

then evapaiatado kYAt aCArOMRABIARRYGhntE8: (RN f4BaeR bySidid@uyi th 0 -

100% et hyl acetate - xane gradient elution gave th I'tle conpound (0.28
g, 49% msttwdsolid. Mass spectrum (APl +): Found 160 (MH). CLOHONO requires
159. 30 36 WD 02/34754 2 1 APR 2005 PCTI EPOLl 12344 Description 26

2- (5-(2-Met hyl) qui nolinyl oxy)ethyl brom de (D26) The title conpound was
prepared_from 5- A{jr oxy- 2- net hyl qui nol i ne and 1, 2- di bronoet hane using a
simlar BESEHYIR*t 0 Description 24, in 91%yield. 5 Mass spect rum (APF-~):

Founds 266_(§ Myihdliny1oAElR1 39@% f@ppggui res 265. The fol | owi ng aryl oxyet hyl
brom des were prepared fromthe correspondi ng phenol and either

1, 2- di br ampgtthenef drhyﬂr&ﬂuhbbmmﬁ) dpgank) mmiolly lg2-gitociadethenes (3Pl @r2t o t hat
of Description 24.

2-(7-(2, xzmml}r@mdqp@ta@usn&mb%ﬁt@)(bérgzé[lmlmalr)aﬁmtwf&mwetq@ﬁdﬁa@) Wy
3-(7-(2 th f b 2- (5- |
oxsrol yi SRR ACES 1S SR AT AT RO R S P R BT B0 M e 12 oy

2- (8- ( 6-hyiQRAi3ndd Hethyer ether [F-00ER ?hb& &t 2b0 Vet Iid 02818 Keer His
3-(1-(5-0xo-5,6,7,8-tetrahydro) napht hyl ) oxypropyl brom de Q)
2- (7102, @il hwrsodlbmrmdf[ab]ahd evapdritek yevdeyd tmgwmthtetltlh):ompound (0.53 g).
2-(7- Benlz [Nlu ur an %oxg/et h%/ brom de
H R (CDCI 80 (2H, m), 4.49 (2H, m), 6.86 (1H, d, J = 8 Hz), 7.41 (1H, dd,
J=8,4 Hz), 7.61 (1H,t,J=8 Hz), 7.73 (1H, d, ] = 8 Hz), 8.64 (1H, d, J = 8 Hz), 8.91"

(1H, m).

15 Description 25
S-Hydroxy-Z-methquuinoline (D25)
A mixture of 2-methyl-5,6,7,8-tetrahydroquinolin-5-one [E.Reimann, J. Freisinger,
Arch. Pharm. (Weinheim), 318, 871 (1985)] (0.57 g, 3.5 mmol) and 48% aqueous HBr
(3.5 mL) was warmed to 60 °C and treated dropwise with bromine (0.19 mL, 0.59 g,
20 3.6 mmol), with vigorous stirring. The resulting mixture was stirred at 60 °C for 1 h,
then evaporated in vacuo. The residue was treated with isopropanol with stirring, then
the mixture was evaporated in vacuo to give a waxy solid, which was triturated with 1:1
isopropanol - ether to give a beige powder (0.9 g). A mixture of this material, lithium
carbonate (0.48 g, 6.7 mmol), lithium bromide (0.28 g, 3.2 mmol) and N,N-
25 dimethylformamide (10 mL) was heated at 150 °C under argon with stirring for 2 h.
The mixture was cooled then evaporated in vacuo. Chroma’tography of the residue on
silica with 0 - 100% ethy! acetate - hexane gradient elution gave the title compound
(0.28 g, 49%) as a solid. | |
Mass spectrum (API™): Found 160 (MH™). C1oH9NO requires 159.




(DCA)I\)CTI\JD'OJI\)(DN'_'_'
-

) 2-(8-(2,2-D methyl -3, 4-di hydro) - 2H benzo|[ b] pyr anyl ) oxyet hyl brom de 20
) 3-(8-(2,2-Di net hyl -3, 4-di hydro) - 2H benzo[ b] pyranyl ) oxypropyl brom de k)
-(7-(2- thy ) benzo[ b] furanyl ) oxyet hyl broni de 1) 2 1 APR 2005
- (7-(2- a3 fydayfenzo[ b] f uranyl ) oxypropyl brom de m PCT/EP01/12344
-(7-(2,2-Di et hyl - 2, 3-di hydr o- 3-f 1 nor o) benzo[ b] f ur anyl ) oxyet hyl bromi de n
-(7-(2, 2-Di net hyl -2, 3-di hydr o- 3-fl uor o) benzo[ bl furanyl ) oxypropyl 25
oni de Q)esdripBok8no- 4-f | uor o) phenoxypropyl bromi de p)
-(5-(3-Met hyl ) qui nolinyl)oxyethyl bromde q) 2-(5-C nnolinyl)oxyethyl
roni de r%(@(%%(@lmﬁwmyb@hzkﬁmpﬁdcﬁﬂ%)) oxyet hyl bromi de 30 s)
-(4-Ben bl f uranyl ) oxyet h bro 3 02/.34754 .t
(5 Con W tteG G HBRERY YRy GRS Gbylrorhr i do gy metyldudnoline. and 1,2
-(2-(5-( ] 0
2. (5 (7 e e RS Sinkled BREDRIY L EDRRYpriph 2T, 13194 e1a

2- (5- (2- Nmmbéamnn@mﬁ) rrxduhewe(ruyﬁ).boqgve;@?%&mameﬁ&em PCT/ EPQl / 12344
- Gt her aryloxyal kyl brom des are known in the literature or were prepared by
anal ogous nethods. Description 27 10 3-(5-(2-Methyl)qui nolinyl)oxypropyl
brom de (D27 Thetltle oun was_ pr

f )
5. hydr ox W e ey PR s e R B BB kotrspersting Bhonel apd.
procedur ee t’h@r @Scﬁlwomo'egﬂggér 1%&0%9%%5&1@ s Hprodeatiacki A8l (Ma#) of

C13H1479Br NO requi res Descri ption
2- (5- ( 8- Musoripticzr et hyl ) qui nol i nyl ) oxyet hyl brom de (D28)

10
a) 2-(7-(2,2-Dimethyl-2,3-dihydro)benzo{b]furanyl)oxyethyl bromide
b) 3-(7-(2,2-Dimethyl-2,3-dihydro)benzo[b]furanyl)oxypropyl bromide
c) 2-(5-Isoxazolyl)phenoxyethyl bromide
d) 3-(5-Isoxazolyl)phenoxypropyl bromide

15 e) 2-(8-(6-Fluoroe-3,4-dibhydro)-2H-benzo[b]pyranyl)oxyethyl bromide
f) 3-(1-(5-0Oxo0-5,6,7,8-tetrahydro)naphthyl)oxypropyl bromide
2) 2-(7-(2,3-Dihydro)benzo[b]furanyl)oxyethyl bromide
h) 2-(7-Benzo[b]furanyl)oxyethyl bromide
1) 2-(8-(2,2-Dimethyl-3,4-dihydro)-2 H-benzo[b]pyranyl)oxyethyl bromide

20 ) 3-(8-(2,2-Dimethyl-3,4-dihydro)-2 H-benzo[b]pyranyl)oxypropyl bromide
k) 2-(7-(2-Methyl)benzo[b]furanyl)oxyethyl bromide

) )] 3-(7-(2-Methyl)benzo[b]furanyl)oxypropyl bromide

m) 2-(7-(2,2-Dimethyl-2 3-dihydro-3-fluoro)benzo[b]furanyl)oxyethyl bromide
n 3-(7-(2,2-Dimethy}-2,3-dihydro-3-fluoro)benzo[b]furanyljoxypropyl

25 bromide
0) 3-(2-Cyano-4-fluoro)phenoxypropyl bromide
P) 2-(5-(3-Methyl)quinolinyl)oxyethyl bromide
q) 2-(5-Cinnolinyl)oxyethyl bromide
r) 2-(4-(2,3-Dihydro)benzo[b]furanyl)oxyethyl bromide

30 s) 2-(4-Benzo[b)furanyl)oxyethyl bromide
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The title conmpound was prepared from 8-chl oro-5-hydroxy 2-nethyl qui noline
and 1, 2-di bronoet hane using a simlar procedure to Descriptyanalg. 70i8ss
spectruwé@ﬁggi Found 300 (MH+). CLl2H1179Br 35C1INO requi begppgdP12340
Descri ption 2- (5-(8-Fluoro-2-nethyl)quinolinyl)oxyethyl brom de (D29)
The title conpound was prepared from 8-fl uoro-5-hydroxy-2-net hyl qui nol i ne
and 1, 2-,.di bronoes. I . Shi{nA re to Description 24. 25 Mass
spectr urrtl)(APIg@ﬁgﬁé&gyg@fg?mi@lﬁ&%ﬁggﬁg% requi res 283. Description 30
2-(5-(7-énl ory(ﬂ(sres-h/ydtmgikmzbgy}pmwﬂ)ﬁwwbbﬁmam (D30) The title conpound
was prepared from 7-chl or o- 5- hydr oxy- 2- net hyl qui noline and 30

1, 2- di bronoet héhé€7-Fliarg-2amethillquingmydledyetbytropdder i pti on 24. -38 2 1 APR

2005 WO 02/ 34754 PCT/EPOL/.12344 Mass spectrum (APl +): Found 300 (MH+). CL2HI -
179Br 35(31Vi|o r%‘iﬁf’@** mqulaaaﬁmy%ﬁsﬁﬁgl‘fbmmm( : (M)

3-(5-47-Chl oro-2-net hyl ) qui nol i nyl ) oxypropyl bromde (D31) 5 The title
conpound was prepared f om 7-chl oro- 5- hydroxy-2-net hyl q,,;inoline and
|, 3- di brOiepaghayalkys bivghidessdraikhavwn i dedietamrd or Weas Prepiredby adaloddss
spectrum (APl -4-): Found 314 (M+). C13H1379Br 35CLNO requires 313.
Descri ptiethod2 10 2- (4- (1- Acetyl)-indazol yl )oxyethyl iodide (D32) A nixture
of 2-(4-(1-acetyl)-I-Hindazolyl)oxyethyl chloride (1.1 g, 4.6 mmol), and
sodiumiodide (0.69 g, 4.6 nmol) in acetone (10 nL), was stirred at 45C for
16 h anq)estcp%@ioﬁ\gaypor ated in vacuo. The residue was partitioned between

di chl oronet hane (10 nl), and water (10 nmL). The organic |l ayer was dried

( Na28D4)3-aéhr@-dMeahyl) qaiiaolinyl)oxy propyd beomadeD2d) a brown oil (0.91 g, 60%.
IHNWVR (CDC13) 5: 2.32 (3H s), 3.82 (2H,_m, 4.23 (2H, m, 6.69 (11 H m,
7.45 (| Hhe title compound was prepared from 5-hydroxy-2-me ylquinoline and 1,3-

)
dibromopropane using a similar procedure to Description 24.

Mass spectrum (API™): Found 280 (MH™). C3H]4/?BrNO requires 279.

15 Description 28
2-(5-(8-Chloro-2-methyl)quinolinyl)oxyethyl bromide (D28)
The title compound was prepared from 8-chloro-5-hydroxy 2-methylquinoline and
1,2—dibrom0ethéne using a similar procedure to Description 24.
Mass spectrum (API™): Found 300 (MH™). C19Hj172Br32CINO requires 299.

20
Description 29
2-(5-(8-Fluoro-2-methyl)quinolinyl)oxyethyl bromide (D29) )
The title compound was prepared from 8-fluoro-5-hydroxy-2-methylquinoline and 1,2-
dibromoethane using a similar procedure to Description 24.

25  Mass spectrum (API™): Found 284 (MH™). CqoH7179BrENO requires 283.

Description 30
2-(5-(7-Chloro-2-methyl)quinolinyl)oxyethyl bromide (D30)
The title compound was prepared from 7-chloro-5-hydroxy-2-methylquinoline and

30 1.2-dibromoethane using a similar procedure to Description 24.
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m, 8.03 (1H, m, 8.23 (1H, m. Description 33 20
2-(4- (1Y) -1 ndazol yl ) oxyet hyl chloride (D33) Prepared in a si i KRR #aner to

-that des n R E. Mewshaw et at, Bioorg. Lled. 99), 9
(17), Se bRt o . spectrum (APO-): Found 239 (NH+). e Treririudtbos
requires 238. 25 Description 34 8-Chl oro-5- hydroxy 2- met hyl qui nol i ne ( D34)
Crotonal d 1 0 toar uxi ng

sol ution g’f%?sla B}B&%ﬁ?rg:t 8?(5@1 M}\Lfﬁeé b mﬁ*@{fﬂ&“%ﬁé 53.4 mol )
in 5 N hydrochloric acid (450 nmL) and reflux continued for a further 0.5 h.
The reaction m xture was cool ed and 30 diluted with water (500 nL), then
ext r act ed Dusdrtiptddn®t (400 nL). The aqueous |ayer -39 WO 02/34754 2 1 APR
2005 PCT/ EPOL/ 12344 was seBar ated and basified usi ng 50% aqueous NaOH ( pH

"14), and BHeH7dxhlpre2emethy guinalieﬂmympﬂdmm(i@w onL). The conbi ned

organi ¢ phases,were dried (Na2zsod) and e d in vagu ive a dark
oi I whi’ chhﬁél “”ﬁrc Fired™ y"'&%#’t‘fﬁ’éﬁe g‘(%"ﬁh’g’/&*ﬁp%r‘?‘ ‘a’“/g-eﬁr‘e 3%6'0 19J5ee r'al ng

“with 20% Rt Qﬁsrdrﬂoﬁ}sgﬁﬁ%s;nfg G s rbéefam 18iDeskdpitbfy 28) Whi ch was 5 heated at
reflux in a mxture of acefic ac (30 nlL) ‘and 48% by drobronmic acid (30 m)

for 66 h. MeaspdctmnniARI: é?owa<$3m/a|dHrJ“axt €63 His e dCididireighzes #18. due suspended
in sat. NaHCOB (aq), then extracted into dichloronmethane (3 x 50 nL). The
conbi ned or gani c phases were dried (Na2SO4) and evaporated in vacua to give
a brown s Cq g, 28% . 10 Mass spectrum (APl +): Found 194 (MH).
C10H835C e%w res 193. Description 35

8- Fl uqpo- 2- (bxgr@é@yylz_ ﬁ@gzhwl)wyagj,ll,a@,d@@g); The title conmpound was prepared
from 2-fl uoro-5-nmethoxyaniline using a simlar 15 procedure to Description
34, in 43% miguck of 2-(4- (1 acetyl)-1-H-indazolyl)oxyethyl chloride (1.1 g, 4.6 mmol), and

sodium 1odide (0.69 g, 4.6 mmol) in acetone (10 mL), was stirred at 45°C for 16 h and

then evaporated in vacuo. The residue was partitioned between dichloromethane (10

mL), and water (10 mL). The organic layer was dried (NapSO4) and evaporated in

15 vacuo to give a brown oil (0.91 g, 60%).
1H NMR (CDCl3) 8: 2.32 (3H, 5), 3.82 (2H, m), 4.23 (2H, m), 6.69 (1H, m), 7.45 (1H,

m), 8.03 (1H, m), 8.23 (1H, m).

Description 33
20  2-(4-(1H)-Indazolyl)oxyethyl chloride (D33)
Prepared in a similar manner to that described in R.E. Mewshaw et al., Bioorg. Med.
) Chem. Lett. (1999),9 (17), 2593-2598.
Mass spectrum (API1): Found 239 (MH™). Cj1H1;35CIN,O5 requires 238.

[
(4]

Description 34
8-Chloro-5-hydroxy-2-methylquinoline (D34)
Crotenaldehyde (17.5 mL, 0.21 mol) was added dropwise to a refluxing solution of 2-
chloro-5-methoxyaniline hydrochloride (10.36 g, 53.4 mmol) in 5 N hydrochloric acid
(450 mL) and reflux continued for a further 0.5 h. The reaction mixture was cooled and

30 diluted with water (500 mL), then extracted with ether (400 mL). The aqueous layer
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Mass spectrum (APl +): Found 178 (M+). CLOHBFNO requires 177. Description 36
2- Fl uor o- 5- net hoxyaniline (D36) 20 To a stirred m xture ofz 1 APR 2005

2, 6-di bﬁgﬂ}é sf | uoroani sole (52.5 g, 0.185 nol) in 98% spbfepdiGrazac! d (152
m) at 1 /3\4/\7615;‘ added, dropwi se over 0.5 h, a solution of nitric acid (9.2

m.) and sulfuric acid (152 nL) with external ice-bath cooling. The m xture

ti 4 . i Nt i : d
oxt r act S apted I pRYEL till sHASRNGR SR Wi B e BB EElik) RE
dried (NehRRdmetdast 3x B0GRR0Y. anﬁobdmbimw%adi@pgés\eeu@r@dwzso4) and

er

Chromat ography on silica with 1 - 50% et —_in hexane gradient elution gave
an of f - whénoetebir Wicue te givata datk of! witidlcvas purefierhby chiopsdography ewmsilica

hydr ogen t. 20.C and 4 ver 10% pal.l adi um on.carhon (3.5 for 18
ot Rl 0Bl hute 58 ol RO &Y i ofreRievng wove PG 1M Widbsfae ed i n
vacuq t L | lﬁﬁ“ygq' i PAtEA WES oS AL ALE R degg ueous

NaH ?%%%y%@%%g%% I ch fga? %tﬁ%hcgﬁg r%%j ‘%{}?%%0%2{2’)“ The co?fb%”ne rganic .
extract songyle Headdidn(MNxTEO4)as-c48pdiiled 2 3dcth/and the ABSRIROQBpE(ded iP@ay 12344 and
evaporated in vacuo to give an oil. Chronmatogr aph%bon silicawth 20 -.50%

ether MNeH§&aate)githeni exfractddutntoigdaremethane i(Bl ¥ Tbmaundbe1smbiged 599 as
an oil. Mss ectrum (APl £): Found 142 ).. C/HgENO.requires 141. 5
Descr | pPIBRCRS Ut OVRS o SYERdRgieR i G @SS DRHED 574 o
corrpoungz_g@@g Roppar ed from 3-chl oro-5-net hoxyaniline using a simlar
procedure td Description 34, in 26%vyield. Mass spectrum (APl +): Found 194
(MHD.  CIEHSROCINQAPEGIFoesd 198(MHY). DESEH § PIGIDIO Bfjuires 193.
5- Hydr oxy- 3- net hyl qui noline (D38) To a stirred solution of :
N- pi val oyl - 3- et hoxyaniline (4.14 g, 20 nmol) in dry )
Description 35
8-Fluoro-5-hydroxy-2-methylquineline (D35)
The title compound was prepared from 2-fluoro-5-methoxyaniline using a similar
15  procedure to Description 34, in 43% yield.

Mass spectrum (APIT): Found 178 (MH™). C1oHgFNO requires 177.

Description 36
2-Fluoro-5-methoxyaniline (D36)

20 ;1’0 a stirred mixture of 2,6-dibromo-4-fluoroanisole (52.5 g, 0.185 mol) in 98% sulfuric
acid (152 mL) at 15 °C was added, dropwise over 0.5 h, a solution of nitric acid (9.2

g

mL) and sulfuric acid (152 mL) with external ice-bath cooling. The mixture was stirred
at 20 °C over 4 h, then was poured into ice water (I kg) and extracted with
dichloromethane (3 x 150 rﬁL). The combined extracts were dried (NapSOy4) and
25 evaporated in vacuo to give a brown oil. Chromatography on silica with 1 - 50% ether
in hexane gradient elution gave an off-white solid, a solution of which in ethanol (250
mL) was hydrogenated at 20 °C and 4 bar over 10% palladium on carbon (3.5 g) for 18
h. Catalyst was removed by filtration and the filtrate was evaporated in vacuo to give a
residue which was partitioned between saturated aqueous NaHCO3 (300 mL) and

30  dichloromethane (3 x 100 mL). The combined organic extracts were dried (NapSO4) |
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tetrahydrofuran (80 nL) at O C under argon was added a sol ution of

sec- butyIIithi um 15 in cycl ohexane (1.4 M 35.7 nm., 50 m’r?l? MSe over
0.2 h (T and the resulting m xture was stirred at 2h. The
i xt ur e \R%@O%,’t’) Ptd to -5 C then dry N, N-di nethyl for mani dé’CE‘FEJ §1/H§“' 30 mol )
was added dropw se, and the resulting solution stirred at 0 "C for | h then
at 20 Cfor 20 h. The m xture was cooled to 0 C and pra naI dehyde (1.17
g, 20.2 nam9vaw§teédaéecwf@w%@ i) pamaatggraahmm ﬁlthloéﬁ‘“g‘o- AR um

SR e A T
Cfor | VlassTdpRctas AP IFHindt juD M’I@S) ENOR&fhiReween saturated aqueous
NH4ACL (200 m.%iﬁ andleet k:gr (3 x % IC@‘fdgthe %glnm ned organi c extracts

" dried (Na2SO4) and evaporat ed |n vacuo Chr omat ogr aphy of the residue on
silicawth 20 - 100% ether in 25 hexane gradient elution gave
_5-net h%xy”SS‘:ﬁ’é’t‘Wlﬂw nol i ne (O. 16 g, 5% as an oil. A nixture of

5- et hoxy7_gthg33‘10hél_llﬂ?m_&g_% {l{eﬁq Hnegi? nmol ) and p_yri dine hydrochl oride

(0.064 g, gon at 200 Cwith stirring for 2.5

h, then cp@l &éleaddnpaun ridltMan'p?%O ‘RN 35l dib 3t @ethadaakige NaHEMB s{dfrml) and
di chl oronet hane (5 x 30 nL nbi ned organi c extracts were dried (Na2SO4)

~and -41 V@O@@/usﬂtbﬂzeszrul’ﬂow 20056pEGIALPOL/ 12344 evaporated in vacuo to give

a solid 0 ilica uting with ethyl
acetate t a@ﬁ %H‘E%é? I)e %‘Hﬂ%ﬁ% 8%@8’@@5%&’@ rﬁ%m%tessﬁ%'d. Mass spectrum
(APl fi5): Found 160 (MHO'). CLOHINO requires 159. 5 Description 39

5- Hydr oxyci nnoline (P39) To a m xture of 4-nethoxyindole (1.26 g, 8.57
mol ), poBekeripliondsassi um hydroxide (10.05 g, 0.179 nol) and dry

di et hyl formam de (20 nL) at 15 C under argon was added, portionw se over
0.2 h, hyﬁmpﬁhﬁﬁé‘ft@ﬂﬁmmﬂwﬁ@éﬁ]d I nternal tenperature 10 Was kept <30 C
by exter

was extra ead SVWE tsp)gf f‘i’gné 4pya Er"]r}{t ethg ? i I(%gd%i? g%?lgl élr%as hezlhen
with tetrahydrofuran (80 mL) at O °C under argon was added a solution of sec-buty]llthlum
15 in cyclohexane (1.4 M, 35.7 mL, 50 mmol), dropwise over 0.2 h (T <0 °C) and the
resulting mixture was stirred at 0 - 5 °C for 2 h. The mixture was cooled to -5 °C then
dry N,N-dimethylformamide (2.3 mL, 30 mmol) was added dropwise, and the resulting
solution stirred at 0 °C for 1 h then at 20 °C for 20 h. The mixture was cooled to 0 °C
and propionaldehyde (1.17 g, 20.2 mmol) was added dropwise followed by a solution
20  of potassium hexamethyldisilazide in toluene (0.5 M, 80 mL, 40 mmol) dropwise over
0.2 h. The mixture was stirred at 0 °C for 0.25 h, then at 20 °C for 2 h and at 30 °C for
1 h. The resulting mixture was partitioned between saturated aqueous NH4C! (200 mL)
and ether (3 x 50 mL), and the combined organic extracts dried (NapSO4) and
evaporated in vacuo. Chromatography of the residue on silica with 20 - 100% ether in
25 hexane gradient elution gave 5-methoxy-3-methylquinoline (0.16 g, 5%) as an oil. A
mixture of 5-methoxy-3-methylquinoline (0.16 g, 0.92 mmol) and pyridine
hydrochloride (0.064 g, 5.5 mmol) was heated under argon at 200 °C with stirring for
2.5 h, then cooled and partitioned between saturated aqueous NaHCO3 (30 mL) and

dichloromethane (5 x 30 mL). Combined organic extracts were dried (NapSOy4) and
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water (4 x 50 nL) and brine (50 nL), then dried (Na2SO4) and evaporated in

vacuo to give an oil. Chromatography of the residue on sili khgﬁ 50%
ey e
.87 Mo

et her iRyhe¥%3pk, 9radient elution gave 1-am no-4-nethoxyi 9344
56%. A mxture of 1-am no 15 4-nethoxyindole (0.78 g, 4 o
nitrobenzene (3.4 g, 27.8 mml ), and nethanolic HA (3% ww, 180 nlL) was

Bt i N AL i b A v

NaCOH (SOCvr%E?raand dic rant ¢ extracts

ver e driggdigNaRBRAly] abdate (@ pRe Ae@ile BovpEued [P0 ¥ &5BH) &id solighi ch was
- purified by chromatography on silica with 5 - 100% et her in hexane gradi ent

grap
20 el ut i Ifass speetruraAPI T n §oBadE4hAIME).ab pp HgO(18qB6Esg,593. 5 nmol ) was i xed
with 48% aqueous HBr (35 nlL) and the resulting solution heated at refl ux )
for 18 h. The m xture was cool ed, then evaporated in vacuo, and the residue
di sso veﬂesjcn ¥at.efg (10 m.). Aqueous amonia (d = .880) was added until pH 6

was obt ai neal,p and the resulting nxiture cooled to O C. The precipitated

sol i d vwesRQrbeedigsblie D39y rati on and purified 25 by charcoal - nethanol
treatment to give the title conpound (0.37 g, 53% as a yellow solid. Mass

spect r und ¢ ARbighure B6 drdethdsyindtef1.26€8HB N2 tnmeljupoederdd fotaBwunrhiydtexode 40 30

5- Met hoxy - 2- met qui nazol i.ne (D40)  -42 /34754 2 .a APR 2005

PCT/ EPO%Q%@@ (ng’%“soﬁ ?‘%Jeél“/s‘%i%%r‘aﬁm le HBLE?%% Bx hAHGeWte [ K.
Tsuda et , o u 18, 3 pyri di ne
(0.81 g,ad%c.l’s*p O%f]rgﬁ%vlsgn F{@ 0 gbh%drf %@Qﬁ%e %gﬁg%e%}%cégﬁegéﬁ%%% e (0.97 g,
9. 5 novlwas Kepe <38l by egeiakicebeth dvafinfledheai-atirervedd diretian 20 8CHor ¢ apl ed,

then partitioned between saturated ggeous 5 NaHCO3 (100 nL) and ether (50
mL The dhgamias epianied with telnened4(Ne2802) Thagombingg exkiaes were vagge Wit gi ve a

c0L | WALl U SO e Sl o SR O e SRR
di ssol vegyd n%iM TRt4AMASEIPhA TN FeidRbTbilicARAiH e SOk WihdNnhrahed at
gradient elution gave 1-amino-4-methoxyindole (0.79 g, 56%). A mixture of l-amino-
15 4-methoxyindole (0.78 g, 4.8 mmol), nitrobenzene (3.4 g, 27.8 mmol), and methanolic
HCI (3% w/w, 180 mL) was heated at reflux for 76 h, then cooled and partitioned
between 10% aqueous NaOH (50 mlL) and dichloromethane (3 x 30 mL). The
combined oranic extracts were dried (NapSO4) and evaporated in vacuo to give an oil
which was purified by chromatography on silica with 5 - 100% ether in hexane gradient
20 elution. The resulting S;methoxycinnoline (0.56 g, 3.5 mmol) was mixed with 48%
aqueous HBr (35 mL) and the resulting solution heated at reflux for 18 h. The mixture
was cooled, then evaporated in vacuo, and the residue dissolved in water (10 mL).
Aqueous ammonia (d = .880) was added until pH 6 was obtained, and the resulting
mxiture cooled to 0 °C. The precipitated solid was collected by filtration and purified
25 by charcoal - methanol treatment to give the title compound (0.37 g, 53%) as a yellow
solid.

Mass spectrum (API™): Found 147 (MH™). CgHgN2O requires 146.

Description 40
30 5-Methoxy-2-methylquinazoline (D40)
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reflux f
r esi due

el ution v title conpound (0.92 g, 62% as a colo
FELEr

spectru

or 3 h, cooled, then evaporated in vacua. Chromatography of the

on 10 silica with O - 100% ether in dlchloronethiid APRATGERL

Found 175 (M#H). CI CH ON20 reqU|res 174

L 15 ity oS, B ab ot BRI AT s gy Com

YhérEBhY! 086N a20!8588 é(@ 228.8,mrhoB 6 pplidigL )0ign gdl@@lrﬁmmemane (20

5- Hydr ox
5- met hox
m.) at O

C under argon was ad

ed a solution of boron tribromde 20 in

|d Mass
(4:DC13) 6:

2.89 (3H, s), 4.02 (3H s), 6.86 (1H d, J = 8 Hz), 7.49 (1H d, J =

8 Hz),

di chl or ot tidrer(€0 @ﬂmwa&- Bldat peetgranpydrsde (0W@rg, 0.50mmol). Thee resgtihg mgture xt ur e

~was stir

. 880 aqu
separ%te

. aqueous

A R PSR s B Bl 20.0)
?j% £ OO {i‘g:?% "{@ﬁt\ Mﬁ%or@bﬁgln@uag g@%ﬁ d,ﬁ(ﬁaﬁ%é% |hgThe

Mas aci 7wt ri‘c acl

pha

and

m xture e%ﬁﬂoﬁﬁé@@h Vhdild ot dive a%ﬂﬁ&wﬁc}( SvaX paffidd bflohrorhh@ gf@aPionediiat hyl
extracts were dried (Na2SO4) and evaporated in vacuo to give the

title compuhedS0%. B¢ ig,hexd9d) gradieaneloiién Whgivh awabunlssdsobidt st g). f Tiret her

s S0 RRTE S A B T bR N S oo 100
réT yi%rf %Xl}[ a%)g'f@?t ?Yénqé’\} 811a'téaiem ag br(ﬁ%rﬂ?tofg%ﬁ% o@t?é g%%gl_déerﬂyde (28

acetate

puri fical
30 Descr
7- Fl uor o-
m., 0.33

etoare uxmg SO

di f1uor oglrmch W) d-lmo% ether B &18laommhéthdne ghadier ¥ iti06 fihod the tiid ehnfgdthdrl) and
reflux was continued for a further 0.5 h. Reaction mixture was cool ed,
- Y heved’er as@edoslest jolghd washed with ether (200 nl). The aqueous

ARSI 33 R RS g et o 00 15

dil uted
| ayer ma
200 nl).

15

IH NMR (CDCl3) 8: 2.89 (3H, s), 4.02 (31, 5), 6.86 (1H, d, ] = 8 Hz), 7.49 (1H, d, I =
8 Hz), 7.76 (1H, t, ] = 8 Hz), 9.65 (11, s).

Description 41
5-Hydroxy-2-methylquinazoline (D41)

‘To a stirred solution of 5—methoxy~2-metﬁquuinazoline (0.22 g, 1.26 mmol) in

‘dichloromethane (20 mL) at 0 °C under argon was added a solution of boron tribromide

in dichloromethane (1M, 3.8 mL), dropwise over 0.01 h. The resulting mixture was
stirred at 20 °C for 48 h then poured into a mixture of ice (50 g) and .880 aqueous
ammonia (50 mL) and stirred for 0.5 h. Organic phase was separated and aqueous
phase washed with dichloromethane (3 x 30 mL). The aqueous phase was acidified
(pH 6) with citric acid and the resulting mixture extracted with ethyl acetate (3 x 50
mL). The combined ethyl acetate extracts were dried (NapSO4) and evaporated in
vacuo to give the title compound {0.030 g, 15%) as an oil which was used without
further purification.

Mass spectrum (API): Found 161 (MH™). CgHgN7O requires 160.
Description 42
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were dried (Na7SO4) and evaporated in vacuo to give a dark oil %gh was
purified by chromatography on silica gel (-100 g) with 50 i- APB t hyl

acet atg,d pspgane gradient elution to give 5,7-difluorg~2ppBt¥igui noline
as a bﬁg\/\%}/:;sgsﬁi d (6.57 g, 44%. A 10 m xture of cf

5, 7-difluoro-2-nmethyl quinoline (1.0 g, 5.6 nmmol) and sodi um net hoxi de (1.62

g, 30 %H?rg_rg_ rﬁ%ﬁlmétﬁ\?}g{?&géli’%udzr%’i’%"gﬁfgigi‘% flux for 18 h, cool ed, and

nost  of e fret’ha reno i nh va e was partitioned between

ethyl acgtchRlehtde008mh) 0. 8Nchonplves addeQQirbhvrise The roN@ant collfiasefwes dried
(Na2SO4) and evaporated in vacua to give a brown oil which was purified by

chr omatdofuapinylion (1915 & &. @8I mob 60 5 16 hydrowhlbhc 20id-(430 v lek dnyl refloetveese hexane
gradient elution to give a yellow solid (0.57 ?)d whi ch was suspended in 48%
e

HBr (agPnisisiifpr anyrthadt e d aResdiopypixtye g qooledraditeromth fyateurdwas cool ed

and eva o O/~ {heLi X )| 188, ygalid (0.67
o oL sl e B oo Dok L S L BBttt Sk (057

Descri HopN208] (ad) AUt AclB kg vl 3ok D06 0! Thed3mblial drighhie phasggound was
prepared from 3-iodo-5-nethoxyaniline in a simlar manner to Description 34
25 Massverpdotd (NaSARf) ahd eFaporade® 86vqcvbH) give aldirky ©NOvinely wias peri@esd by

Description 44 6-Bropo-4-f| -3-nmeth i | D44) A mixture of
41 uoRBRSOHEERER Fhi e (of B ELohg Umthe sl e b A SEIEEr MRS 30
12. 46¢; 47 i Ao : i rred

{amer St FERE 4ol o BN R0 Rt Solt st 545

(exot henirtes .ofmdrm@mt%tmlqﬁiubnnws.peg;aﬂo@rn@hs? dnd McMe hethgkide a dark

slurry which was chromat ographed on silica gel (-350 g) using a gradient
el ut i orf1.28-2%580 mmel) mynetheral 46@mly, wexsitreedta reflwrefor 18 I cedled.comipoesid as a

br own So?lt}iléj mggfx%hgloregxbvgc? in(yga'cuo. The residue was partitioned between ethyl acetate
(100 mL), and water (100 mL). The organic phase was dried (NapSOy) and evaporated
in vacuo to give a brown oil which was purified by chromatography on silica gel (~60
15  g) with 20 - 30% ethyl acetate hexane gradient elution to give a yellow solid (0.57 g)
which was suspended in 48% HBr (aq) (5 mL) and heated at reflux for 18 h. Reaction
mixture was cooled and evaporated in vacuo to give the title compound as a brown
solid (0.67 g, 46%).
Mass spectrum (API™): Found 178 (MH™). C;oHgFNO requires 177.

Description 43

7-1odo-2-methyl-quinolin-5-ol (D43)

The title compound was prepared from 3-iodo-5-methoxyaniline in a similar manner to
Description 34

25 = Mass spectrum (API™): Found 286 (MH™). C;gHgINO requires 285.

Description 44
6-Bromo-4-fluoro-3-methoxyaniline (D44)
A mixture of 4-fluoro-3-methoxyaniline (9.87 g, 70 mmol) and N-bromosuccinimide

30 (12.46g, 70 mmol) in dichloromethane (150 ml) was stirred at room temperature for | h
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Miss spectrum (API): Found 220 (MH). C7H779Br FNO requires 219. | H NWR
(cbAd 3) - 3.82 (3H, s), 6.39 (1H, d, J =8 Hz), 7.14 (I H, d, ﬁ)pgglzgﬂg).

J
‘Descri pti «3- Brono- 6- f | uor o- 5- net hoxy- 2- met hyl qui nol i 0
6- br ono- 4‘{9 I0§/§?78-§3- met hoxyani line (7.0g, 32 mml) was addlgg%cgr??ﬁ %I . (10

m) 10 followed by p-chloranil (7.80g, 32 mmol ), then nbutanol (10 m) was
added and, th W th stirrin i on of

whol e,,m x_heated.up to reflu . A
cr ot onal dgeh‘()‘?glgn?f? 7Srh_§8r.eﬁamﬂr%t3£i Snby %a)é?d (“5 VAFY {C{/\élsveadg%rac_s % oW y over
0. 5h, andyhgh! Wi ma&mg@%h&pag dilich wel PS500:)5udhng ThRadi8RChish DD SOUe was
allowed to cool, and the basified to pH14 using 50% NaOH sol ution. The

reacti on pthyt acertovashesirdeut gdvevhd ftlevatnapouh2 @O arbirdwandid & 2kt g, #Ct%YH Wi t h

.dichl oronet hane (3 x 100 _m ). The conbi rgani ¢ extracts were dried over
Na7S04 anMaéﬁé/%HﬁéV'é‘f‘é&P D E QMOt(B’I%]pX/é:g‘?%g%IENQ TegRFeS \Was  chr omat ogr aphed

on silixca | -,%qu)e g from 20 % eLhvlh a iy h e to give the
title éomlagﬁﬁr‘éﬁa‘s a B}b%‘éb‘?}?’ °§2’“§7\ggr §’4“ %%Hﬁazghgfﬁcw um?%(%\!npﬁ): Found 270
(MH+). O 1HO979BrFNO requires 269. 20 1 H NMR (CDAI3) S 2.79 (3H, s), 4.13
(3H, m, 7.34 (1 H d, J =9 H), 7.82 (I H d, J = 11 Hz), 8.40 (1 H d,
J = 9 Hz) DeReidionptS on 46 6- Fl uor o- 5- net hoxy- 2- net hyl qui nol i ne (D46) 25 A

sol ution of 2-nethyl-5-nmethoxy-6-f| uoro- 8- br qui noline (2.95 g, 10.9 muol)
in ethan 1Br€T(5’O‘%’Elf‘?“?/v§§“‘3H&’f*}ééﬂ‘ Y'Au ? eéﬁg&adi um on charcoal (250 g) and

stirred a r te af : r re~10, rogen
For 2 h. Tad B K B e B R T he
filtrave plapedayestchlorantl(@@0p032 givd),tthen Bbtilagolc@ip@indafsddedbarahesol i d

(2.09 g, 100 %9 . 30 Mass spectrum (APl): Found 192 (M1 +L. Cl  1H10FNO
requires Whele mizshepipdopy t947Hux, vith APEN2005solEdT shapiomBiehyde (- Tavi8.¢ CDC13)

5 3.23 (3815 nfurddor(BnMvas 508 G3bhy ver’ 03n2 abihennk {dntidubl £ w

further 0.5 h. The reaction mixture was allowed to cool, and the basified to pH14 using
50% NaOH solution. The reaction mixture was diluted with water (200 ml) and

15 extracted with dichloromethane (3 x 100 ml). The combined organic extracts were
dried over NapSO4 and evaporated in vacuo to give a dark oil which was
chromatographed on silica gel (~200g) eluting from 20 % ethyl acetate in hexane to
give the title compound as a brown oil (2.97g, 34 %).
Mass spectrum (API): Found 270 (MH™). Cy 1H979BrFNO requires 269.

20 HNMR (CDCl3) 8:2.79 (3H, s), 4.13 (3H, m), 7.34 (1H,d,J=9Hz), 7.82 (1H,d, J=
11 Hz), 8.40 (14, d, J = 9 Hz).

Description 46
6-Fluoro-5-methoxy-2-methylquinoline (D46)

1o
h

A solution of 2-methyl-5-methoxy-6-fluoro-8-bromoquinoline (2.95 g, 10.9 mmol) in
ethanol (100 ml) was charged with 10 % palladium on charcoal (250 g) and stirred at
room temperature and pressure under an atmosphere of hydrogen for 2 h. The mixture
was then filtered through a pad of kieselguhr and the filtrate evaporated in vacuo to
give the title compound as a brown solid (2.09 g, 100 %).

30 Mass spectrum (API): Found 192 (MHY). Cj1HjoFNO requires 191.
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8.77 (1 H m, 9.02 (1 H d, J =9 Hz). Description 47 5 6-Fl uero-% -

1! ydr osy- 2- net hyl qui nol i ne (D47) A nixture of 2 1 APR 2005

2- met hy| wo epetabsaxy- 6- f | uor oqui nol i ne (2.07g, 10.8 mmol) apdrAPofa2344
hydrobrom c acid (30 m) was stirred at reflux for 24 h. The reaction m x
was reduced to mninmumvolune in vacuo and partitioned between

di chl or ortg} Ryne (CBE 1Y S: 3a338ls), 4. RALRDYS), W 4M, ki gar depgterseithpn (50

m). The organic |ayér was dri’ed over Sgl?l um 10 Suf fate, filtered and

evapor at &d77 (it agup 02 0114 ;g =t Héld.i t| e conpound as a brown solid

(1.39qg,73% . Mass spectrum (API): Found 178 (M+). C 10H8FNO requires 177.
1H NWVR (DMBO-d6) 5: 2.62 (3H, s), 7-41 (2H, m, 7.58 (1H, m, 8.43 (1H d, J
=9 Hz).,15 .Dpscrj7pti on 48 5-(2-Bronoet hoxy)-6-fl uoro-2-nethyl qui noline
(48) Th@FFPPEY S mound was prepared using a simlar procedure to

Descr it i@plu%f,@_s_m&g}sg%gﬂh?mﬁﬁﬁmé (ggoynd 284 (M) . CLl2H1179Br FNO
requires 283. 20 TH NWVR (CDC13) 5: 2.73 (3H, s), 3.72 (2H, t, J = 6 Hz),

4. 61 (2HA muixtize 38 A-tethydtS-rdethoxg-6HoroquidBing163,07g) ,1078 TdmON Hndn#§ °8. 54 (1H,
d, J= 9 Hz). Description 49 7,68-Difluoro-2-pethyl-quinolin-5-ol (D49) 25
The tit| dYEEbonEcilHS 0 prid peas stimed ghiehluz fer 34 b 1he Fepchioninng was radusedi | ar
manner t Descri pti . S ct I Pl )i ; H6F3N
requires ?gl wmm%%}k%%ﬁ%%dé%%%nea Ifget(véen )dlch'f&'dﬂgtﬁa%g (g(M;H')) and%%{?

(3H, s) . 7.288éckisBdiurh. b3&rbdhatl o1l (8.2 The OrgdnicQay&)was @ed\WePddAd 54
Description 50 5(2-Bronoethoxy)-7,8-difluoro-2-nethyl qui noline (D50)
10  sulfate, filtered and evaporated in vacuo to give the title compound as a brown solid
(1.39 g, 73 %).
Mass spectrum (API): Found 178 (MH™). C1oHgFNO requires 177.
IH NMR (DMS0-d%) 8: 2.62 (3H, s), 7.41 (2H, m), 7.58 (1H, m), 8.43 (1H,d,J =9
Hz).
15
Description 48
5-(2-Bromoethoxy)-6-fluoro-2-methylquinoline (D48)
The title compound was prepared using a similar procedure to Description 24.
Mass spectrum (API): Found 284 (MH™). CjpH1179BrFNO requires 283.
20 HNMR (CDCl3) 8: 2.73 (3H, 5), 3.72 (2H, t, ] = 6 Hz), 4.61 2H, m), 7.33 (1H, d, J =
9 Hz), 7.45 (1H, m), 7.74 (1H, m), 8.54 (1H, d, J = 9 Hz).

Description 49
7,8-Difluoro-2-methyl-quinolin-5-o0l (D49)

25  The title compound was prepared from 2,3,5 trifluoroaniline in a similar manner to
Description 42.
Mass spectrum (API): Found 198 (MH™). CjoHgF3N requires 197.
ITHNMR (CDCl3) :2.81 (3H, s), 7.09 (1H, m), 7.38 (1H, d, J =9 Hz), 8.26 (1H, d, ] =
9 H2).
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The title conpound was prepared using the procedure described in Description
24. 5 Mass spectrum (API): Found 302 (MH). C i2H1d79Br F2NO requires 301.
-1H NWR ( 5. 2.78 (3H, s), 3.68 (211, m, 4.55 (2H, 1H m,
7.29 (1 %523447”8 21 (1H, n). Description 51 10 RPN
2,3-Di fl uoro-4-hydroxy-5-nitro-benzoic acid nmethyl ester (D51) Concentrated
nitric acid (70%ww (0.72rL, 11.2nmmol) in glacial acetic acid (2nL) was
added dropwi se to a solution of 2,3-difluoro-4-hydroxy-benzoic acid mnethyl
ester [ Qoo% @ﬁ,@nséaV|er et al., PCT Int. Appl. (1999), 551 pp. WO 9901423
Al 19990114) (29, 10.6mmol) in glacial acetic acid (28nL). The m xture was
stirred e8(24hGOnfathdky}7Bediflauro-2ndethipkyuiadliner(®50) t enper at ure over ni ght
before it _was evaporated to a 8uarter of the volune in vacuo. \Water was

"added to T}Pfet T&f‘ocf%@ﬂuﬂaw@smp@qe @S@gw Pracphieeigserbedin Rgsreptiandd i | ter ed,
h N t _co 2.2g, 889
oo our 14as Gt S o E L sy L5 NG5 BRI | ddg 58,2

et (Ds?%ﬁk’”‘“&t.ﬁ “?@’é‘“g’?u SR B G QR 8 R Tty

ester (2.8y9.8.8.@mwl)) in nethanol (100m) was stirred under atnospheric
hydr ogen at anbient tenperature 25 in the presence of 10% pal |l adi um on
charcoal (0.8g) for 3 hours. The mxture was filtered and the filtrate was
evapor at in.¥ac to give the title conmpound (1.9g, 100% as a col ourl ess
solid. 1 13) S: 3.87 (3H, s), 7.02 (1 H dd, J = 10, 3Hz). -47 WO

02/ 3417(54 23-Difi6 2893 aFdl{ S RFLL kAt ¢ a LA SREthPLésBF (P31)
7, 8-Di fl uoro-6-net hoxycarbonyl - 41 benzo[ 1, 4] oxazi ne- 3-one (D53)
) Concentrated nitric acid (70% w/w) (0.72mL, 11.2mmol) in glacial acetic acid (2mL)
was added dropwise to a solution of 2,3-difluoro-4-hydroxy-benzoic acid methyl ester

[Gonzales, Javier et al., PCT Int. Appl. (1999), 551 pp. WO 9901423 Al 19990114]
(2g, 10.6mmol) in glacial acetic acid (28mL). The mixture was stirred at 45°C for 0.5

15  hour and then at room temperature ovemight before it was evaporated to a quarter of
the volume in vacuo. Water was added to the concentrate to give a solid precipitate
which was filtered, washed with water twice and dried to give the title compound
(2.2g, 88%) as a colourless solid.

THNMR (DMSO-dg) &: 3.86 (3H, s), 8.27 (1H, dd, ] = 10, 3Hz).

20

Description 52

—

5-Amino-2,3-difluoro-4-hydroxy-benzoic acid methyl ester (D52)

A solution of 2,3-difluoro-4-hydroxy-5-nitro-benzoic acid methyl ester (2.2g, 9.4mmol)

in methanol (100mL) was stirred under atmospheric hydrogen at ambient temperature
25 in the presence of 10% palladium on charcoal (0.8g) for 3 hours. The mixture was

filtered and the filtrate was evaporated in vacuo to give the title compound (1.9g,

100%) as a colourless solid.

THNMR (CDCl3) 8: 3.87 (3H, s), 7.02 (1H, dd, J = 10, 3Hz).
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A m xture of 5-am no-2, 3-di fl uoro-4-hydroxy-benzoic acid nethyl_ ester (5.5g,
27. 1mmol ) and benzyl -tri et hyi ammoni um chl oride (6.2Q) i e &hlﬁB%o&ﬂﬂﬁm (300m)
was 5 yarnaed.and sonicated until nost of the solid was gi-ggplivesks The

m xture was cooled in an ice bath and sodi um hydrogen carbonate (I Og) was
added, followed by chloroacetyl chloride (2.4n, 29mvol ). The conbi ned
mxture]y@?riﬁtti&; ggd in cold for 1 hour and then under reflux for
approximatly 9 hours. It was then evaporated in vacuo and the resulting
resi due vgBpiflucat@chethdNycieonyl-abchenb (1 4]oxamibe3ginegDd3pol i d. This solid was
10 collected by filtration, washed with water, diethyl ether and dried in
vacuo t @ gmpduehef pramigoeehpiduaw-4-Bydugxy-hengoic 1ppiRMeMOede) (S:523. 85 (3H,
s), 4.78.(2H, s),.7.21 (LH dd, J.=10,, 3Hz) scription 54

> 5.5 { Paorstoltbs b Si iy udiSimain ghisie K a0 e FhBrETe (o) wean

sol utsi 0n,0f e AW TR L O d81id 3AH)M08d. addedih e 328 UsPRASE On Oof

7, 8- difluoro-6-nethoxycarbonyl -4H benzo[ 1, 4] oxazi ne--3-one (4.8g, 19.8moL)-
in THE afliédth and bedininkiydrezenasrbahdteWeik) tvissidded, ffoloBedbyicklogoudetyhe t ot al
vol ume was then reduced in vacuo to half. It was treated with 2M

~ hydr ochrblorige 42 #tle @Oaalbdlhe eorhisemiprecyai stire hedlf fvab bony eed ed,

washed w th terqthree tines .ang.then.dried in vacuo to ive_t title
conpound e iy % St e aus) Toed theg W aBSHR Pl Bal ey 1 )
10, 3Hz)esubiheOesithdtwaltresttd willBwiitr eAddcRoSbrm 28 fRRSE KbIRL. s S3id was _
7,8-Di fl uoro-6-hydroxynet hyl - 4H benzo[ 1, 4] oxazi n- 3-one (D55) Triethyl am ne
(2. 401, collecBninioy jiltvwionaddeddtvattawsies petsylosthaf and, Giedi #l waonoicdgive the

benzo[ 1, ,4ﬂ oxazi ne- 3- gne:- 6-carboxylic acid (3.6g, 15.7mmol) in anhydrous THE
(250nL) HthesBROYPddRi/gr "8t nat e (2. 2nL, 173nmol) was added to the nmixture at

nour o et T4 S REAGlt65 Hi5ta® 5, hatlouohe Dbl P aftsd for furener 2

Description 54
15 7,8-Difluoro-4H-benzo[l,4]oxazine-3-one-6-carboxylic acid (D54)
A 2M solution of agueous sodium hydroxide (30mL) was added to a suspension of 7,8-
difluoro-6-methoxycarbonyl-4 H-benzo[1,4]oxazine-3-one (4.8g, 19.8mmoL) in THF
(100mL). The mixture was allowed to stir for 3 hours and the total volume was then
reduced in vacuo to half. It was treated with 2M hydrochloric acid to caused a solid
20  precipitate which was filtered, washed with water three times and then dried in vacuo to
give the title compound (3.6g, 80%).
TH NMR (DMSO-dg) 6: 4.79 (2H, s), 7.22 (1H, dd, J = 10, 3Hz), 11.05 (1H, br s),
13.41 (1H, brs).

25 Description 55 _
7,8-Diﬂuor0-6—hydroxymethyl-t&H—b‘enzo[1,4]0xazin—3—one (D5S)
Triethylamine (2.4mL, 17.3mmol) was added to a suspension of 7,8-difluoro-4.H-
benzo[1,4]oxazine-3-one-6-carboxylic acid (3.6g, 15.7mmol) in anhydrous THF
(250mL). Isobutyl chloroformate (2.2mL, 17.3mmol) was added to the mixture at ice

30 cold temperature over 0.5 hour. Stirring was continued for further 2 hours at room
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tenperature. It was then cooled in ice and the solid was renoved by
filtration. The filtrate was added to a cold sol ution of Zsﬁ)qARRnZBﬁfrohydrlde

(3. 29) i W@EE The m xture was stirred in cold for 8’?&{%65;@533 it was

concentrat 6d I vacuo to half and acidified with 2M hydr acid. The
resulting solid preC| pltate was coIIected by f||trat|on and dried to give

thetltle (0] und. (1 2 O d6 4. 47 J =

Hz), 4. 68'S rrlE')"‘(-%‘ér)e; ltgw FE}%T‘lfro ed ‘?i’ ice M gqél\és’?@s f‘didby:f‘“&a%t & C@ﬁz) ,

10. 92 (I HpjtPhe Sdas Q%@@rtbpi or §(§uﬁ&1 of sodium boroh drlde (3.2g) in water. The

7,8-Di fluoro-6-fornyl -3-o0xo0-3, 4-di hydr o- 4H benzorl 4] oxazl n- 3-one ( D56)
Manganesenikioxd wes {tRre8gn @6l Bmmibhyunviedoradideds tancentrited ir eacab t@ MBidinfll uor o- 6-
. hydroxynet hyl - 4Hbenzo[ 1, 4] oxazi n-3-one (1,13g,.  5.25mmol), dichl oronethane
(70nm) anacmed(\slMM ?ﬁ{@cfrh)&@ arid. Jide r%%litmgewhfid?re‘ep%arvsaSaﬁ@He@tﬁMYf. Itered

t hr oug c. vas eva oMyacuo to give the title
.corrpou?d faé1£§ "“gg%g Y ‘Vi{oh“a“ pa "é"g’/eﬁ‘lda'\t}v%& 2"'H NVR (DVBO-d6) S: 4. 84

2H, d I 1 H,
&scrfét.on%%g 917 447 GaEb R B 23)%%2” R R A

m xture 0f.78(1Huad, 0=4r0y8HENXPIPRZ A, be or i de [ Cervena, Irena; HoI ubek, Jiri;
Svatek, Eml; Valchar, Martin; Protiva, Mroslav; Collect.Czech. Chem
Conmun.; 52; 10; 1987; 2564-2571.] (6g, 35mmol) and triethyl phosphite (23g,
140mol ) ﬁas Stt”rffe under reflux for 16 hours. Renoval of the excess
triethyl ph63PMT® I vacuo gave the 25 title conpound (I 12g, 100% as an

amber 11 I( éggbigx)smgmqpmm( MEI)% famyaraztb -6 M) 4]0§aﬂiglﬂlo§é:§4ﬁ_}r equires 276.

3. 905 4. 10Mafpgiesen)dioBdOA.0E, 6. 3mmdl)-w85 Hzigiqd 6o 95 ni¥ixte (cﬁH7 Sﬂf)lﬂu@@ &49’ 21
APR 2005 I%rgg}//n?{ég?lﬁﬁ %T/ZI(E)F[’P io%(%%érlxl 3- oﬁe (1.13g, 5.25mmol), dichloromethane
(70mL) and THF (50mL). The mixture was stirred for 6 hours and then filtered through
celite. The filtrate was evaporated in vacuo to give the title compound (1.02g, 80%) as
15 apale yellow solid. |
TH NMR (DMSO0-dg) &: 4.84 (2H, s), 7.10 (1H, dd, J = 10, 3Hz), 10.07 (1H, s), 11.14

(1H, brs).

Description 57
20  Diethyl 3-fluoro-4-methoxybenzyl phosphonate (D57)
A mixture of 3-fluoro-4-methoxybenzyl chloride [Cervena, Irena; Holubek, Jiri; Svatek,
Emil; Valchar, Martin; Protiva, Miroslav; Collect.Czech.Chem.Commun.; 52;-10;
1987; 2564-2571.] (6g, 35mmol) and triethylphosphite (23g, 140mmol) was stirred
under reflux for 16 hours. Removal of the excess triethylphosphite in vacuo gave the
25  title compound (11.2g, 100%) as an amber oil.
Mass spectrum (AP1™): Found 277 (MH™). C7H] gFO4P requires 276.
'H NMR (CDClI3) &: 1.26 {(6H, m), 3.06 (2H, d, J = 21 Hz), 3.87 (3H, s), 3.90-4.10
(4H, m), 6.90 (1H, t, J= 8 Hz), 6.95-7.05 (2H, m).
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Description 58 4-(3-Fl uoro-4-nethoxy-benzyl i dene)-pi peri di r*f-?l ?@;ﬁﬁiyl iC
acid tert-butyl ester (D58) A 1M solution of potassiumler -b@ in THE
(24nL, 24ply7yyas added 5 dropwise to a stirring soluti QQT&@Og%ﬁwyl

3-fl uoro-4-nmet hoxybenzyl phosphonate (6g, 22mmol) in anhydrous THE (1 Or)
at roomtenperature. Upon conpletion of the addition, stirring was

conti nued, f or. LNS. 4-o0xo- piperidine-l-carboxylic acid iert-butyl ester
(4. 8g, Zi)ﬁefﬁ%ﬁ%i%ﬁ anhydrous THE (1 Onl) was added. The m xture was |eft
to stir f4og3-1iﬁoh@utﬁlehﬂixyr&nwl_ima_gﬁ,eﬂmm:h«idrm e SR AF-£BuSIM®Trum
chloride (250nL). Extraction with diethyl ether (200m) tw ce and

evapor at i(PA8pf the conbi ned organic | ayer gave a crude oil. Silica gel

chromat ography eluting with ethyl acetate i exane (5: 15% ve the title
conpoundA(ARb@leuts%m/&f agtaéwav%m%}l@ésdedmﬁ!}?R%rrwé]ﬂ(r@e@gya@ddgg 48 (9H, s),
231 (@Halfhsg 44 (PHoorlhe Jofof 2 Blond SOARK 4 rknpedsB® (SH. 9).

6.25 (1H,~ scription

4- ( 3- Fl ugmesphofiEieh@gy 2benzdl) In phipekdei TEF1¢ 0aIDOoNYIdoth aghskritard. - butyl ester
(D59) 20@2 §sﬁgrlouti o%vggf 4-(3j- _I%.I uor.(g- 4- et hgxy-%gnzylo i d_en%)r- pi peri dine- |

- car boxy[Uppnagirapletier lof tha gddiben, extiring Mgs contigundoloy 45nminst Heaxot (400nL) was
allowed to stir . under atnospheric press o] drqgen at room tenperature
in the pPEREEIEE-LPAPIEEG AP, rfu‘?ﬁ(%zslne%r E%E&( g4§é¥“‘$grml NOWHS. Renoval of
t he cat al fJ [ ragi ; t ' e a crude
ol o g 83&&9&%%%&%%@%%@%@?%1?%59§V$1f£orét%ﬁlﬁﬁéa§:§té{§ﬁg% hexane (10%
gave lthe qukfidhed vaicHpauactd(Zmmoniu@Olotde @S0sI)UEktessionivithilditiyMVR ( CDCl 3) S:
1.05-1.20 (2H, m, 1.45 (9H, s), 1.55-1.65 (3H, m, 2.46 (211, d, J =6
Hz), 2.66ther 180Qmh) iwiqengnd gvageratigm ofsthe conguner emapizHayfmpavesa 75- 6. 90 (3H,

). 30 DERRrIiP4iR0, G2 ROnfauckrdthy £00% WRn0ahT {2t P hERRY $2344
15%) gave the title compound (4.7g, 66%) as a colourless oil.
IH NMR (CDClg) 5: 1.48 (94, s), 2.31 (2H, m), 2.44 (2H, m), 3.40 (2H, m), 3.50 (2H,
15 m), 3.88 (3H, s), 6.25 (1H, s), 6.80-7.00 (3H, m).

Description 59
4-(3-Fluoro-4-methoxy-benzyl)-piperidine-1-carboxylic acid fert-butyl ester (D59)

20 A solution of 4—(3—ﬂuoro-4-rnethoxy-benzylidene)-pi.peridine—l-carboxylio acid
teri-butyl ester (4.7g, 14.6mmol) in methanol (400mL) was allowed to stir
under atmospheric pressure of hydrogen at room temperature in the presence of
10% palladium on carbon (0.8g) for 16 hours. Removal of the catalyst by

filtration and evaporation of the filtrate gave a crude oil. Silica gel

(8]
w

chromatography eluting with ethyl acetate in hexane (10%) gave the title

compound (4.3g, 99%) as a colourless oil.
I'H NMR (CDCl3) &: 1.05-1.20 (2H, m), 1.45 (9H, s), 1.55-1.65 (3H, m), 2.46 (2H, d, J
=6 Hz), 2.60-2.70 (2H, m), 3.86 (3H. s), 4.00-4.15 (2H, m), 6.75-6.90 (3H, m).

30 Description 60
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‘but yl est‘gboé&%gg, 0.81mmol) in nmethanol (InmL) and diet h)ﬂcﬁl};

.butyl ést

2-'Fl uor o- 4- pi peri di n-4-yl net hyl - phenol , hydrogen sul fate sal ﬁﬁgﬁ%&
sol ution of 4-(3-fluoro-4-nethoxy-benzyl)-piperidine-I|-carboxyli tert-
BRI o

allowed to stir under reflux in the presence of concentrated su c acid 5
(0.088g) for 1.5 hours. The solvents were renoved in vacuo to give a

colourl esg ,0i | which.was, tireatad w t Lac al ti ind (10O1L) and 48%

w w hydrgbﬁlggﬁochy\’g%})legl% : _e(?ﬁaﬁep hﬁng’&?g%v%% _ngféfee%?tu@(?g reflux for 4

hours  befs0¢futidh d’i’aﬂ—(@Mﬁi@%-ﬂhﬁ&h&%—E@r&?ﬁ%}ﬁpérﬂiﬂéﬁﬂé&bmlﬂi ¥&d ayanmber sol i d
APl +) 7 "Found 210 ( ).

(0.24g, 100% . 10 Mass spectrum C12H16FNO requires
209. 1H NMRy{ €D30)268; 0.8180adl) #bmethkholniiml) ang-dietbd B¢, (Smly) wass2 (2H, d, J

.= 7Hz), 2,80-3.00 (2H m  330-3 40 (2H m), 6.975.8 00 (3H .
1

Descri pti ahowed {5 stir under Treflux in the presence of concentrated sulfuric ac

4- ( 3- Flzuor,0nds hydroxy- 5= 1 -PLRerd dine-1-c ' cid tert-
SooLEO I R PRI Bhar gl BB IIgegS o fert
gl acial aggt WhidAC s (r@atédifuvim/a?la@ﬁﬂe&edé ORE SE Ol )2 afilli BBRM vl ut i on of
2-fl uoro-4-piperidin-4- ylmethyl-phenol hydrogen sulfate (0.24g, 0.81mmol)
and acet i bydmbpdré deid2() 0¢d.)09bg, MBI Frasoicptedt unrdso mefwimper Athonss. The mi xture

was left to stir for 16 hotgﬁ before it vvas.ev%[i)%(rgltegﬂhgéégﬁuo. The
e '

resi due WASIOH &S BRPPIF KR O Ty RETS S JACHA 4O FAY #1 bi carbonat e

bef ore bei @@%5} eated with triethylamne (2nm) and di-tert-butyl dicarbonate
(0.21 g, 6.97 mmol) in THE (10r). After 16 hours of stirring, the m xture
was pdot i Manegtchehwa®imeFbyhd 28) @At at € {IBHANO aaghinare9. (60nL). The
aqueous | ayer was extracted with nore ethyl acetate (80Onl). The conbi ned
organi ¢ | AMeNMBa&CIag OB 5 NaBDSA) (Adm) el apdrast @, im), azRH,Ghrlomatyr aphy of

he 1111 codBnpulinicoongl A thamaE S UL RDA. ' 30 Mhes spect fum (ABI-)

Found 353 ([MH -). Cl17H23FN205 requires 354. -51
Description 61

15 4-(3-Fluoro-4-hydroxy-5-nitro-benzyl)-piperidine-1-carboxylic acid zert-
butyl ester (D61)
A solution of 70% w/w- nitric acid (0‘;08g, 0.81mmol) in glacial acetic acid

~ (0.5mL) was added dropwise to a stirred solution of 2-fluoro-4-piperidin-4-

‘ylmethyl-phenol hydrogen sulfate (0.24g, 0.81mmol) and acetic anhydride

20 (0.099g, 0.097mmol) at room temperature. The mixture was left to stir for 16
hours before it was evaporated in vacuo. The residue was dissolved in water
(15mL) and basified with sodium bicarbonate before being treated with
triethylamine (2mL) and di-fert-butyl dicarbonate (0.21 g, 0.97 mmol) in THF
(10mL). After 16 hours of stirring, the mixture was partitioned between ethyl

25 acetate (80mL) and water (60mL). The aqueous layer was extracted with more
ethyl acetate (80mL). The combined organic layer was dried (NapSO4) and
evaporated in vacuo. Chromatography of the residue on silica eluting with ethyl
acetate in hexane (10%-50%) gave the title compound (60mg, 21%) as a
yellow solid.

30 Mass spectrum (API7): Found 353 ([M-HJ"). Cy7Hp3FN7Oj5 requires 354.

-5] -



2 1 APR 2005 WD 02/ 34754 PCT/ EPOL/ 12344 | H NMR (CDCl 3) 6: 1. 10- 865(2
1.45 (9H, s), 1.55-1.65 (3H, m, 2.53 (2H, d, J = 7 Hz), *55&\5%"% oH, ),

4.00-4. 200026475, 7.23 (1H, dd, J = 10, 2 Hz), 7.68 (1H,Pcfmpo1ﬁzﬂh30“ ption
62 4-(3-Fluo ro-4-meth oxycarbonyl net hoxy-5-nitro-benzyl)-pi peridi ne-|
-carboxylic acid tert-butyl ester (062) The title conpound was prepared in

asimla e S¢ I Qt40 0., | - 10- ; ,
1.45 (9H[HW1(%55&§P$ Eaadl, 25#}11?‘)5%%52% écp%_:-;%;,@}% “%22)2%3?5%‘21;’ oy (2H,
m, 3. 79—(731%) 9)55- 2469@]?4 R§ 4804, 2@)(2H4n'697(2§|'d11H3)1d V=143, ¢ 1z, 74d.qn) = 10, 2
Hz), 7.40 m . Description 6

6- (4- (N-mt) Butyl oxycar bonyl ) pi peri d| nyl ) met hyl )-8-fl uoro-4H benzo [1, 41
oxazin-3- 15 one (D63) The title conmpound was prepared in a simlar manner
to Description 5. 1H NWR (CDC13) S: 1.05-1.20 (2H, m, 1.45 (9H, s),

1.50-4. 7,Q5(3|:|u g2 2. 44 (2H, d, J =7 Hz), 2.55-2.70 (2H, n), 4.00-4.15
(2H, rr)" “s), 6.36 (111, s), 6.60 (1H, dd, J = 10, 2 Hz), 8.11

(1H s). 4-%511@?&%54 RidtRékye4rbonylmethoxy-5-nitro- ben I)-piperidine-1-carboxylic
6- (4- (Pi peridinyl methyl)-8-fl uoro-4H benzo[ 1, 41oxazi n- 3-one hydrochl ori de

(D64) T#mdtktt#laxtybcqbquZMS prepared |n a SI m | ar manner to Description 6.
1H NVR (DVBO-d6) S: 1,20-1.40 (2H, 60-1, 8 m), 2.40-2.46 (2H m,
25 2. 70- bhofitle spmpgynd yag gropargy ”(1’2H1mH7I manngs tq Qfﬂnpéyﬂ ®. 51 (111, s), 6.74

65 o 02/ EATER s S 1% oos e put R Pl ) Ss Ty eaH Boh e i ny
1) ety |2 784)l 960107 AIB LY B-74BH, 5), 4.05-4.20 (2H, m), 4.79 (2H, s), 7.12 (1H, dd,
J=10,2 Hz), 7.40 (1H, m). ;!

Description 63

6-(4-(N-(#-Butyloxycarbonyl)piperidinyl)methyl)-8-fluoro-4 H-benzo[1,4]oxazin-3-
15 one (D63)

The title compound was prepared in a similar manner to Description 5.

IH NMR (CDCl3) 8: 1.05-1.20 (2H, m), 1.45 (9H, s), 1.50-1.70 (3H, m), 2.44 (2H, d, J

=7 Hz), 2.55-2.70 (2H, m), 4.00-4.15 (2H, m), 4.66 (2H, s), 6.36 (1H, s), 6.60 (1H, dd,

J=10,2 Hz), 8.11 (1H, s).

Description 64

6-(4-(Piperidinylmethyl)-8-fluoro-4 H-benzo[1,4]oxazin-3-one hydrochloride (D64)

The titie compound was prepared in a similar manner to Description 6.

I NMR (DMSO-dg) 8: 1.20-1.40 (2H, m), 1.60-1.80 (3H, m), 2.40-2.46 (2H, m),
25 2.70-2.90 (2H, m), 3.15-3.30 (2‘H, m), 4.62 ((2H, s), 6.51 (1H, s), 6.74 (1H, dd, J = 11,

2 Hz), 8.30-8.80 (2H, br. m), 10.87 (1H, s).

Description 65




benzo[ 1, 4] oxazi n- 3-one(D65) The title conpound was prepared in a simlar
manner to Description 7. 1 H NVR (CDC- 13) 8 1.05-1.20 (2H, , 1.45 (914,
s), 1.60-1.70 (3H m, 2.49 (2H, d, J 5 =8 Hz), 2.60-2.75 3.35
(3H, s), WO000/47535 (214, n), 4.66 (214, s), 651 (1-1, s), Cagléﬁ%f%ﬁmdd, J
= 10, 2 Hz). Description 66

8- Fl uor o- 4- met hyl - 6- (4- (pi peridi nyl met hyl ) - 4H-benzo[ 1, 4] oxazi n-3-one 10
hydr ochl 0|6|-(de(1\( Dﬁﬁ)tyiﬂwcmnthpl)pmnndmd)ma&ypf&ﬁwmm—mtﬁayisﬂm | ar manner to
Descrlptlon ..114 NVMR (DMSO-d6) S: 1.20-1.40 (2H, m, 1.60-1.75 (2H, m,

1. 78- 1. 90 benadjl,4jgxazim3-pne gD6Y (o, m) 3.20-3.27 (214, m), 3.30 (314, s),

4. 70 (214Th§()§gleﬁo§{%%%%z§s%0pa@d in a 1% %aﬁgerltt)c(D Ssc}lgﬁgn 95 (114, br. s). 15

Description onate (D67) The title

-corrpoundFounlg g@?%&zlgnl%sll {: qugr(ggospx?%grllm? @RM gsdspectrum

(APl +) ) CI2H18FO4P Tequires$ 276. 20 13)°6: 1.27
(6H, t5 J=8 Hzm)oo 376@“1(12}111) W5 B 214 880,1532A8m),3H6 OH, 4, 6161 ((Bh), m,

"6.60-6.75 (214, m, 7.20-7.30 (114, m). Description 68

4- (2- FI uobéi41 Hedthohy 18ehHy) i dene) - pi peri di ne-I - car boxylic acid tert-butyl
ester 25 (D68) The title conpound was prepared in a simlar manner to
Description 58. 1H NWVR (CDA 3) S 1.47 (9H, s), 2.25-2.40 (4H, m, 335-3.45

(2H m, g)egg,,gu@“(zH M, 3.79 (3H, s), 6.20 (1H, s), 6.55-6.70 (2H, m,
7.07 (1H, t, J =9 Hz). WD 02/34754 2 1 APR 2005 PCT/ EP01/ 12344 Description

69 4-(2- FBhEin0ro44+rmethykﬁ—(bépmyh)hqylmth)d) #HH-bencall bijoydzirc3amied tert - butyl
ester (OD69) .
1 hydrochloride (D66)
) The title compound was prepared in a similar manner to Description 6.
1H NMR (DMSO-dg) 8: 1.20-1.40 (2H, m), 1.60-1.75 (2H, m), 1.78-1.90 (1H, m),
2.75-2.90 (2H, m), 3.20-3.27 (2H, m), 3.30 (3H, s), 4.70 (2H, s), 6.80-6.90 (2H, m),

8.35 (1H, br. 5), 8.65 (1H, br. s).

Description 67
Diethyl 2-fluoro-4-methoxybenzyl phosphonate (D67)
The title compound was prepared in a similar manner to Description 57.
Mass spectrum (API™): Found-277 (MH™). Cy9H;gFO4P requires 276.
20 1HNMR (CDCl3) 8:1.27 (6H, t, J = 5 Hz), 3.06 (2H, d, ] = 21 Hz), 3.78 (3H, s), 4.00
(4H, m), 6.60-6.75 (2H, m), 7.20-7.30 (1H, m).

Description 68

4-(2-Fluoro-4-methoxy-benzylidene)-piperidine-1-carboxylic acid Zert-butyl ester
25 (D68)

The title compound was prepared in a similar manner to Description 58.

IH NMR (CDClIy) &: 1.47 (9H, s), 2.25-2.40 (4H, m), 3.35-3.45 (2H, m), 3.45-3.55

(2H. m), 3.79 (3H, ), 6.20 (1H, 5), 6.55-6.70 (2H, m), 7.07 (1H, t, ] = 9 Hz).
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The title conmpound was prepared in a simlar manner to Description 59 | H
NI\/R(CDCf3) 3: 1.05-1.20 (2H, m, 1.45 (9H, s), 1551 w 250(2H
?ﬁ%) 2.55-2.70 (2H, m, 3.78 (3 H, s), (gé'r/fg) %ﬁb

S 5o GVeDPy in), 7.00 (IHt,J=9Hz). Description "
3- Fl uor o- 4- pi perl di n-4-yl net hyl - phenol , hydrogen sulfate salt (D70) 10 The

titleg) l{g s prepared in a simlar manner to Description 60. Mass
spectr r‘FFn‘l(D IOP) Found 210 (MH+). CL2HLI6FNO requires 209. 1H NMR ( DVSO- d6)

6: ) ¢ r rbo Q U 2. 2 8
(2H5L m%g (53#}15 2 tmzﬁ, l].rnl?@‘l)ép ﬁ@ 1&:3.'&1 EQ b %yﬁé,l &a'ﬂzrx&i) lffl e‘ste@J(ﬁ%bé 758_ 105

(1H, bTThs}itle 801412)0(1&81 wdsrpr@)axedgnﬁbr(xﬂdﬂ mzhnwsbo DééinDEGEISDpt ion 71
4- (2- Fl uor o- 4- hydr oxy-5-ni tro- benzyl ) - pi peri di ne-1-carboxylic acid tert-
but yl éHtI‘éMR((mllgflg,Tlﬁel Dp11129 @blypouhdS (&, r hﬁé{le'ﬂ) (3, a;n)smﬁiOI(aH gahner to

Description Mass s tr um (API und C17H23FN205
reqdi r e é‘@hzﬁ%ﬁ 2{{6@@15)753( Hg s} 6.09- 225‘ %ﬁ géigdg( 72,5490 1 55-1. 75
(314, t2»5?&514 d J =7 Hz), 260275(2H n, 400420(2H, n,
6.82 ( ’ =710 Hz), 7.94 (1H, d, J 8 Hz). 25 Description 72

4- (2- Fl uor o- 4- met hoxycar bonyl met hoxy- 5- ni t r o- benzyl ) - pi peri di ne-1-carboxylic
acid tert-butyl ester (D72) The title conmpound was prepared in a simlar
manner Descripgmar T(t i on 10 2 1 APR 2005 WD 02/ 34754 PCTIEPO /12344 1 H NWVR

CDCIB 10-1. 2 1.45 (9H, , 1.55-1.75 (3H, 2.56 (2H, d,
5 = ‘)'311"&5101‘024-@@3@2' B“‘(ﬂﬂle 1plsensb%émgs%)sulfatwlh(%()(zH m 4. 76((2H,

$) 106 ?Ke ifle cOm%bui]ld wa%%'r_gp)a.red if Ahbh Gl mbEF o Déscgﬁﬁ&li kgt 1 on 73

Mass spectrum (APIF): Found 210 (MH™). Cj2H16FNO requires 209. )
TH NMR (DMSO-dg) 8: 1.20-1.40 (2H, m), 1.65-1.80 (3H, m), 2.44 (2H, d, J = 6 Hz),
2.75-2.85 (2H, m), 3.15-3.30 (2H, m), 6.45-6.60 (2H, m), 7.03 (1H, t, J = 8 Hz), 8.10
(1H, brs), 8.42 (1H, br s), 9.67 (1H, br s).

15
Description 71
4-(2-Fluoro-4-hydroxy-5-nitro-benzyl)-piperidine-1-carboxylic acid fert-
butyl ester (D71) |
The title compound was prepared in a similar manner to Description 61.

20  Mass spectrum (API"): Found 353 ([M-H]"). C17H»3FN>O5 requires 354.
IH NMR (CDCI3) &: 1.10-1.25 (2H, m), 1.45 (9H, s), 1.55-1.75 (3H, m), 2.55 (2H, d, J
=7 Hz), 2.60-2.75 (2H, m), 4.00-4.20 (2H, m), 6.82 (1H, d, J = 10 Hz), 7.94 (1H, d,J =
8 Hz).

25 Description 72
4-(2-Fluoro-4-methoxycarbonylmethoxy-5-nitro-benzyl)-piperidine-1-carboxylic
acid tert-butyl ester (D72)

‘The title compound was prepared in a similar manner to Description 10.

254



6-(4- (N-(t-Butyl oxycarbonyl ) pi peridinyl)nmethyl)-7-fl uoro-4H benzo [1 4]
oxazin-3- one (Dr3) The title conpound was prepared in a S|2n?l #PRE(Pser to

~Descr|pt| Nl\/R(CDClS) 5. 1.05-1.20 (2H, m, 145( 155175
(3H, %4@’3('% 10 = 7 Hz), 2.60-2.70 (2H, m, @()‘ Y4 m,
4.60(2H s), 658(1HdJ 8 Hz), 6.90 (1 H, d,leO 2Hz) 8.8 5 (1
H s). Description 74

6- (4- ( Pi peH NiMEI(GPCI)18) 1.70411.250R8L, 4, béﬁi%l{m);t] Bb%4ZIn3EL, ome 2HpdRBe Al br i de

(D74) 15 Th |tIe und sim | _ar n ription
6. Vhss ool i (RP LI MBAd 25 Chesry- ¢4 ek aa? 2ok Fed GHaS Exanpl o

1 20

6-(4-(I- (2 %O Hf?—’lj 4 lf[y?’oXyggIt ?iyl ) pi peri dinyl)oxy)-4H benzo[ |, 4] oxazi n- 3-one
(El) A mxture of 6-(4-piperidinyloxy)-4H benzo[ 1, 4] oxazi n- 3-one

hydrochl oride (0.10 g, 0.35 nmmol), 4-1H i ndolyl oxyacetal dehyde [H Sasai et
al ., Tétrdhsdriphongdd4, 43, 123131 (0.062 g, 0.35 mmol) and sodi um

‘triacet oxy i d 0.5 2-d hane ( 0 mL) was
stirred at é‘oﬁ\%ré Wi%gf?r%?ﬂgnl?fpﬁ’f‘af’g’%‘éhi’&gﬁ Orfgﬁl’ﬁ en
sat ur at ed N )aq (20 nmL) and dichl oronet hane (3 x 15 m_) Conbl ned
organi c extracts’ were dried (Na-) S04) and evaporated in vacuo.

Chr omat ogriRhRitldéon frRind s Geehaced iHiaBmihithini@r W DéscBpEOYE et hanol in et hyl
acetate gave the title conmpound (0.090 g, 63% as an oil. Mass spectrum

(APl +) : %NI\%&CDISZW))B 1@)1 ZD4(25N{1@4114§0§91H[Q$1 A61. 75(551 ) 021/93(4%4 D 1 APR
2005 PCT EPOl/ 12344 13) 6:. 1. 84 ng H( n& 54 (2H,
r‘r) 2185 = @@Pﬂ 7r9)(7H zr)zi 0@144 OQH ). 7964 6§3il Y = 358, (2n,

67360(6%7( A LS ORI AL SO 2411 Eiﬂ A

Description 74
6-(4-(Piperidinylmethyl)-7-fluoro-4 H-benzo[1,4])oxazin-3-one hydrochloride (D74)
15 The title compound was prepared in a similar manner to Description 6.

Mass spectrum (APIT): Found 265 (MH™). C14H]7FN2O5 requires 264.

Example 1

20 6-(4-(1-(2-(4-1LH-Indolyloxy)ethyl)piperidinyl)oxy)-4 H-benzo[1,4]oxazin-3-one (E1)
A mixture of 6-(4-piperidinyloxy)-4 H-benzo[1,4]Joxazin-3-one hydrochloride (0.10 g,
0.35 mmol), 4-1H-indolyloxyacetaldehyde [H. Sasai el al., Tetrahedron 1994, 43,
123137 (0.062 g, 0.35 mmol) and sodium triacetoxyborohydride (0.11 g, 0.53 mmol) in
l,Z;dichloroethané (10 mL) Was stirred at 20 °C for 18 h. The mixture was then

19
W

partitioned between saturated NaHCO3 ag (20 mL) and dichloromethane (3 x 15 mL).
Combined organic extracts were dried (NapSOg4) and evaporated in vacuo.
Chromatography of the residue on SiO9 eluting with 0-20% methanol in ethyl acetate
gave the title compound (0.090 g, 63%) as an oil.

Mass spectrum (API): Found 408 (MH™). Co3H95N304 requires 407.



Exanmpl e 2 6-(4-(1-(2-(4-(2-Cyano)-1Hin d o |yl bxy)ethyl)
pi peridi nyl)oxy)-4H benzo[ 1, 4] oxazi n-3-one (E2) The titl
preparecjwﬁlzg_‘ ﬁ m |l ar manner to Exanple 1. 10 Mass spect %%&%h . Found
433 (ML EDADANAO4 requires 432. 1 H NWR (CDCI 3) S 1 . 2.01
(2H, m, 2.53 (2H, m, 2.93 (4H m, 4.26 (3H, , 4.55 (2H, s), 6 38 (1H,

ty 7 SR PbT a7 P 2 gy <°Hf@>98?5 Whary’ = °
6- (3- (1-4 31 (3 (% bemwaroly] y eheorsb sy dBYREH, 6 ¥ mmyd st{bisazol 1, 4] oxa

zin- 3-one ure
6- (4- ( pifes (4, rryx) Yoo/ (114 Id; bertzHE) ,74100XA13 (38; on)e8.hy drioctd 9r8.2e (.03 no,
0.35 mmol ), 3-(2-(5-isoxazolyl)phenoxy)propyl brom de (99 ng, 0.39 nmol),
20 dllsdﬁ¥opylethylan1ne (149 ny, 1.155 mmol) in isopropyl alcohol (8 )
was hegated at reflux with stirring in a reaction block for 48 It The
reaction m xture was cool ed, and the isopropyl alcohol evaporated in vacuo. |,
The r esiylign @@Q partitioned between dichloronethane (5 nL), and water (5
The organic | ayer was added onto a 10 g pre-packed silica colum and

eI ut ed V-{h(102Le4EY i) all H-imd oty loyy e thodipip erid Fayhoky)ehid- 25 cont ai ni ng desi red
mat eri al were conbi ned and evaporated in vacua to-give the title conpound
(50 ny mllﬁow@mi”m(@@k oi | . Mass spectrum (APl +): Found 450 (MH+).

C5H2 N3OS 1,95 (2H m, 2.10

Cont g SRS Vs deebhab & ooy Bl 1 b 37° 020, DL 2
6 39 1 APR 2005 WO

o) s M Pentfm JAPLY %mﬁg)@:;g&s%ﬁ 1I¢|2[4¢%41\ﬂ4@2§ﬂ?ré6%3§88 (IH d, J =09

Hz), 7.0%] (&R (@D3)3% 1(8EH2H), 270992H(zh) HSJ?dQHJ-m)??. 93 (m)m)&m(ml _ ?
H, brs), 830(1HdJ§Hz Example 4 5 6- 4- |- 2- -1li-inolin ivx eth i f
er f dm | \mBtHdS (RH4 5), 613§G(r?hHCdJJo>26HZ)n5 23 ¢Ald, m), 6. 88 (1H, d, T =9 Hz), 6.98 (1H,

d,J =8 Hz), 7.23 (2H, m), 8.07 (1H, br s), 8.97 (1H, br s).

15 Example 3
6—(4-(1-(3-(2-(5-Isoxhzolyl)phenoxy)propyl)piperidinyl)oxy)-4H—benzo[1,4]oxazin-
3-one (E3)

A mixture of 6-(4—(piperidinyljoxy)-4H—benzo[1,4]oxazin-3—one hydrochloride (100
mg, 0.35 mmol), 3-(2-(5-isoxazolyl)phenoxy)propyl bromide (99 mg, 0.39 mmol),

20  diisopropylethylamine (149 mg, 1.155 mmol) in isopropyl alcohol (8 mL) was heated at
reflux with stirring in a reaction block for 48 h. The reaction mixture was cooled, and
the isopropyl alcohol evaporated in vacuo. The residue was partitioned between
dichloromethane (5 mL), and water (5 mL). The organic layer was added onto a 10 g
pre-packed silica column and eluted with 0-10% methanol in ethyl acetate. Fractions

25 containing desired material were combined and evaporated in vacuo to give the title
compound (50 mg, 32%) as a colourless oil.

Mass spectrum (APIF): Found 450 (MH™"). C25H>7N305 requires 449.
IH NMR (CDCl3) é: 1.82 (2H, m), 1.95 (2H, m), 2.10 (2H, m), 2.31 (2H, m), 2.57 (2H,
m), 2.75 (2H, m), 4.19 (3H, m), 4.56 (2H, s), 6.39 (1H, d, J =2 Hz), 6.52 (1H, dd, J =9,
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(E4) A mxture of 6-(4-piperidinylnethyl)-4Hbenzo [ 1,4] oxazin-3 -one
hydrochloride (0.11 0.4 mmol), 2-(5-quinolinyloxy)ethyl br om é 19, 0.4
mol ) and diisopropylethylamne (0.16 g, 1.2 nmol) in i so{ariop%éﬁo 5 m)
“was heatweb oznders 10 reflux for 48 hours. The isopropanol m@sgmuvapaitated in
vacuo. Chromatography of the residue on silica gel eluting wth nmethanol in
ethyl acetate (0% - 5% followed by 0.880 ammoni a/ net hanol / et hyl acet at e

(5/'5/90) 2g3xes Bbe1ii &, 7e- caposed (€09, 83 99 H%S’?/@S (Masm §1fHJfﬁh)( ARb- | -

Found 418 (I\/i—|+) C25H27N303 requires '417. 1H NWR ( C13) 6: 31 - 38

(2H, m, (THA, { £, 2i2), L0BAH, 2is),H30 @H1 4, [2RHZ)) , 2 46 (2H, d, J = 7 Hz),

2.94 (2H, t, J =5 Hz), 3.05 (2H, m, 4.29 (2H, t, J =5 Hz), 4.58 (2H, s),
655(1H s), 6.74 (1H, d, J = 8 Hz), 6.87 (2H, m, 7.37 (1H, dd, J = 8, 4

. J8Hz) 769(1HdJ8Hz) 8.04(1H,s), 8.55 (1 H, d,
J 8Hz) 8%&&;’&4 20 Example 5

6- (4- (1- 63(4((2(@(@-@ﬂheﬂgxammpvb)ﬂ*w;mwﬂE)\QDH hedrh{1/4¢0z0iH- 8ol
. oxazin-3-one (E5) The title corrpound was prepared in a sinilar manner to
Exanpl e 8E4P5 Mass spectrum (APl +): Found 408 (M+). C23H25N3O4 requires

:1?7 3 E ?%t&%%igmen%nyk&ég{};}) Epﬁ_penﬁfﬁ 4&0@@1% g‘)zyércgsﬁgéx :L(Ofﬁ o6 (2 3
TR T Rt L T S i B g s e S gl B E’%%%“zo%

PCT/ EPO1&ik ylethylamine (0. 16 g, 1.2 mmol) in isopropanol (5 mL) was heated under
6 (4 ;1 (3- (2, 2-Di net hyl -2, 3-di hydr o) benzo[ b] f ur anyl ox )propyl?pl peridi ny
dRy) reﬂqxtfgﬁﬁ&)pq_urm Ekgzsiogtogam{éve(sgg)lporated in vacuo. Chromafography of th

residue on silica gel eluting with methanol in ethyl acetate (0% - 5%) followed by
0.880 ammonia/methanol/ethyl acetate (5/5/90) gave the title compound (0.03 g,
18%).
Mass spectrum (APIT): Found 418 (MH™). Co5Hp7N3073 requires 417.

15 1HNMR (CDCl3) &: 1.31 - 1.38 (2H, m), 1.49 (1H, m),v 1.64 (2H, m), 2.14 (2H, m),
2.46 (2H, d, J=7Hz), 2.94 (2H, t, ] = 5 Hz), 3.05 (2H, m), 4.29 (2H, t, J = 5 Hz), 4.58
(2H, s), 6.55 (1H, s), 6.74 (1H, d, J = 8 Hz), 6.87 (2H, m), 7.37 (1H, dd, J = 8, 4 Hz),
7.60 (1H, t,J =8 Hz), 7.69 (1H, d, J = 8 Hz), 8.04 (1H, s), 8.55 (1H, d, J = 8 Hz), 8.90
(14, m).

Example 5
6-(4-(1-(3-(2-Cyanophenoxy)propyl)piperidinyl)oxy)-4 H-benzo[1,4] oxazin-3-one
(E3)
The title compound was prepared in a similar manner to Example 3.

25  Mass spectrum (APIT): Found 408 (MH."‘). Co3Hp5N304 requires 407.
TH NMR (CDCl3) 8: 1.78 (2H, m), 1.99 (4H, m), 2.27 (2H, m), 2.56 (2H, t, J = 7 Hz),
2.77 (2H, m), 4.17 3H, m), 4.56 (2H, s), 6.40 (1H, d, J = 3 Hz), 6.52 (1H, dd, J = 9 Hz,
3 Hz), 6.87 (1H, d, J=9 Hz), 6.99 (2H, m), 7.52 (2H, m), 8.15 (1H, br s).

30 - Example 6
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The title conpound was prepared in a simlar manner to Exanple 3. Mass :
spectrum (APl +): Found 453 (M#). C26H32N205 requires 452. 95 HWARNE§IS( cDCl 3)

8: 1.49 (bbysyss 1.80 (2H, ny, 1.88 - 2.07 (411, n), 2. 2%ERiEpotMhses 2- 54
(2H, t, J =6 Hz), 2.75 (2H, m), 3.01 (2H, s), 4.12 (2H, t, J = 6 Hz), 4.18

(IH, ), 4.55 (2H s), 6.43 (1H, d, J = 3 Hz), 6.-12 (1H, dd, J = 9, 3 Hz),

6.75 (3 (P 2 3_Fh s ; le 7
13,15 Il (S byt S b oo iy
[ b] f ur anydxg¥¥Eebéyde] Rit pesdiai3ryde) @6Y ) - 4- met hyl - 4H benzol[ 1, 4) oxazi n- 3- one
(E7) The title conpound was prepared in a simlar manner to Exanple 3. 15
Mass spedtheuitlq appoundogsiiepmsa! ippsipilaaperey obxamplgdi res 452. 1 H NWR

CDC13) 8§, 1.49 (6H .82 L 211, m 3 (2H nm), 2.84
E4H, %%"%?So?e‘i ,(éﬁl?%fil “(‘éﬁ«m@ E%é%%%’giif?’ﬂ%q@‘ff?é%ﬁ(zl(i s)TT)6.53 (2H,
, 6.£76 . = : anplee.

o (4 (1 (3 O B T e P50, 8 PTG 7 A Py P22 s (1,
in-39. 8) = D nd (M), 1. d, ¥ j, o 1l rener t
el e 3 D . T B e 492,
25 H NVRHTDRIB)),.431(18Y d( D 31Hz)nd. 2 X18.1dd, I 9.9 HzR 6576 @RHm)ap, 85187 (411,

m, 3.31 (ig_, 5}7 @ﬁéﬁf}l m, 4.55 (2H, s), 6.53 (2H, m),6.84 (2H m,
7.43 (4RSI H2R8 QUL ByS) 8. 24 (1 H n). Exanple 9 - 58 2 1 APR 1005 WO
02/ 34754 PCT/ EPOL/ 12344 (+)-6-(3-(1-(3-(2-Cyan o phenoxy)p

ropyl ) pi peridinyl) methoxy)-4F$ benzo]1, 4] oxazi n-3-one (E9) The title
conpddnd Bxasnpglegpared in a simlar nmanner to Exanple 3.

6-(4-(1-(2-(7-(2,2-Dimethyl-2,3-
dihydro)benzo|b]furanyloxy)ethyl)piperidinyl)oxy)-4-methyl-4H-
benzo[1,4]oxazin-3-one (E7)
The title compound was prepared in a similar manner to Example 3.

15 Mass spe.ctrurn (APIT): Found 453 (MH™). CogH39N05 requires 452.
TH NMR (CDCl3) 8: 1.49 (64, s), 1.82 (2H, m), 1.98 (2H, m), 2.43 (2H, m), 2.84 (4H,
m), 3.01 (2H, s), 3.33 (3H, s), 422 (3H, m), 4.55 (2H, s), 6.53 (2H, m), 6.76 (3H, m),
6.88 (1H, d, J =9 Hz).

20 Example 8
6-(4-(1-(2-(1-naphthyloxy)ethyl)piperidinyl)oxy)-4-methyl-4 H-benzo{1,4]oxazin-3-
one (E8)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API): Found 433 (MH™). CpgHo8N2O4 requires 432.

25  THNMR (CDClR) 8: 1.84 (2H, m), 2.01 (2H, m), 2.51 (2H, m), 2.97 (4H, m), 3.31 (3H,
s), 4.27 (3H, m), 4.55 (2H, s), 6.53 (2H, m),6.84 (2H, m), 7.43 (4H, m), 7.79 (1H, m),
8.24 (1H, m).

Example 9
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Mass spectrum (APl +): Found 422 (MH). C24H27N304 requires 42% ég)l,,]-iggll\/R
(CDC13) 6: 1.16 (I H rr) 1.53 - 1.83 (4H, rr) 1.97 (1111, ml 1A

( 3H, ARt 0 =6 Hz), 2.80 (1H m, 2.97 (IH 3.79 (2H, m,
4.12 (2H (g""?g“ﬁze Hz), 4.54 (2H, s), 6.39 (IH d, J = PGHPOEIY 1y qq,
J =9, 3 H), 6.86 (1H d, J = 9Hz)692-702(2Hn’)744-758(2H

rr), 8.12 ( rrpl e 10 nophen oxy)p ropyl)
pyrrol i di@y1 ﬂ%&é?ﬁzcé%?)“"ﬂ MBE’%WPS&&ES’#W%N&@')%O) The title conmpound
was pre | nmet hod to Exanple 3. Mass spectrum (APl +
Foung 48%H M?]%ﬁizﬁﬂ&)requi res 407. ”25 1H NMR (CDC?S) 6: 1.(61 ()2H,

m, 2.06 ThHitldWomPowk th‘breﬁéred&&ﬁﬁmﬂaﬁm%@(r@d‘ﬂixﬁple 33.83 (2H, d, J =7
Hz), 4.14 (2H, t, J = 6.37 (1H, d, J = 3 Hz). 6.50

" (1H, dd, MaSSSQGCthHQAPIG%BmGIW(M% ngﬁml)h%rgw(egﬁﬂm 7.46 - 7.58
2H, .89 (1H,_ br e 11 6-(4-(1- 5-1s oxazol yl) ph

. gznoxy) ro@N)M%((EQFéﬂ iyl I)Onéfhﬂ))lm’-l- ez él“)gl |8 é&*l*:n‘“g t I2 %**y )mpxture
0% (550

of 6-(4- p| raz ot ] NA I
nmg, 1.72 %ﬁ(lzgglkge Eﬂéoxazgﬁ?flr%éeﬁo@@ﬁbb P?g ’de%%
ol ), 3%,)dik 859pHOHY ksHhyHadi ne3 326 B (118 &, mmé 3)Hk)1 6'%0(FPHOH%’b=39 cohol
(30 mL) was heated at refiux with sfirring in a reaction bl ock for 48 h. The
react i on hii)x6.G2 e 7WRY2Epol)et44 and8 (2Hhen), §dr2r(d>b{ybr gl cohol evaporated in vacuo.
The residue was partitioned between dichloronethane (25 nm) and water (25
m.). The organic | ayer was added onto silica gel (30 g) and eluted with

0- 10(V ﬁ%{hq_),l. &]@ ethyl acetate. Fractions containing -59 WO 02/34754 2 1
APR 2 05‘!5 'EIP /12344 desired nmaterial were conbi ned and evaporated in

vacut o t q+gHeV8-(14(8-(2iCyamopRemy )i o pel) By ryclidiaw) diekh x2)-8@-ng, 369%) .

benzo[1,4]oxazin-3-one (Ei())
The title compound was prepared using a similar method to Example 3.
Mass spectrum (APIF): Found 408 (MH*). C3Hp5N304 requires 407.

15 1H NMR (CDCl3) &: 1.61 (2H, m), 2.06 (2H, m), 2.49 (1H, m), 2.56 - 2.81 (6H, m),
3.83(2H,d,J =7 Hz), 4.14 2H, t, J = 6 Hz), 4.56 (2H, s), 6.37 (1H, d, J =3 Hz), 6.50
(1H, dd, J =9, 3 Hz), 6.88 (1H, d, J = 9 Hz), 6.97 (2H, m), 7.46 - 7.58 (2H, m), 7.89
(1H, br s).

20 Example 11
6-(4-(1-(3-(2-(5-Isoxazolyl)phenoxy)propyl)piperazinyl)methyl)-4 H-
benzo[l,4]oxazin-3-one (E11)
A mixture of 6-(4-piperazinylmethyl)-4 H-benzo[1,4]oxazin-3-one dihydrochloride (550
mg, 1.72 mmol), 3-(2-(5-isoxazolyl)phenoxy)propyl bromide (485 mg, 1.72 mmol),

()
(W4

diesopropylethylamine (1.2 mL, 6.9 mmol,) in isopropyl alcohol (30 mL) was heated at
reflux with stirring in a reaction block for 48 h. The reaction mixture was cooled, and
the isopropyl alcohol evaporated in vacuo. The residue was partitioned between
dichloromethane (25 mL) and water (25 mL). The organic layer was added onto silica

gel (30 g) and eluted with 0-10% methanol in ethyl acetate. Fractions containing

-59.



Mass spectrum (Al I+): Found 449 (MHO . C75H28N404 requires 448 i{ﬁ%
(CDA3) 6: 2.11 (214, m), 252 (I OH n), 3.43 (2H s), 4.141(2RR 4.61

(21" ., W@ o934R4(3H, M, 6.91 (2-H, s), 7.03 (2H, m. 738dpppdi/1Ps 7 99 (1
H odd J =8 2 Hz), 8.07 (1 H br s), 8.29 (1H d J =2 k) The
exanples of Tables | - 6 were prepared in a simlar manner to Exanple | or

SR tauae ot e SRS A S e )
E132HF0LmdemB@o(1 23D maVB6%)! C75H30N705 requires 438. Me

E143- br onppheny| 2HFound 448®§ . | H2379Br N204 requi res 446.
E153- netmlyswﬁm%b dFg ﬁtNHﬂ\)lH C2OpIENRDAO 4 EuirFed+ 882,

E162- ( 5- soxazol henyl 2HFound 436 /AH25N305 re uires 435.
E171- nap Mﬁ—iﬁ%@%@ '(INP?F} md:z%il%éh@iz)zm e’qﬁi ﬁe% 92§14 (2H. m). 461
pCT) %parfﬁ‘iééz%’ R0 bt Phy Ctgh st o 788 R, YO 0257

Hz), 8.07 (1H. brs), 8.29 (1H. d. J =2 Hz).

The examples of Tables 1 - 6 were prepared in a similar manner to Example 1 or

Example 3.
10
Table 1
;
I
@) N @]
ArO(CH I\O/ \@ T
(CH,), o

Example | Ar m |RI Mass spectrum (API™)

E12 2,3-dichlorophenyl 2 |H Found 438 (MH™).
Co1Hp2Cl9N2O4 requires 437.

E13 2 |H Found 439 (MH™).

Me. O [ Cn5H39N2O5 requires 438.
Me )

E14 3-bromopheny} 2 |H Found 447 (MH™).
C21H2379BrN204 requires 446.

E15 3-methylphenyl 2 |H Found 383 (MH™).
Co9HpgN2O4 requires 382.

E16 2-(5-isoxazolyl)phenyl 2 |H Found 436 (MH™).
C24H25N305 requires 435.

El7 1-naphthy] 2 |H Found 419 (MH™).
Co5H2gN20O4 requires 418.

E18 (3-trifluoromethyl)phenyl 2 |H Found 437 {MH™).
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E19( 3- et hyl
451 (NH) .

- 4-chl or o) phenyl 2HFound 431 (MWM).
E202- pr opyl phenyl 21- 1Found 411 (MHl) _
C26H30N205 requi res 450.

Co3H77CLN204 requires 430.
C24H30N204 requires 41
E225- qui nol i nyl 2HFound

B B

C74H25N30xMo neeurss es 419. E232- (5-i soxazol yl ) phenyl 2MeFoungcti®e(/iashH ) .

C75H27N305 requires 449. E24l-isoquinolinvl 2HFound 420 (TvIl H+).
requi res 419. E252HFound 443 (M -1t.

2S

E268- qui nol i nvl ZI{ound 420 (MH). Cr4H25N3P4 repahii@s;BANDOy requires 436.
E277- benzal b] f ur anyl 2HFound 409 _(MH C2BH24N205 f equires 408,
E287- (2, 3E3BFound (#ihyl#whiprplphantly dr o) Benkd[ b] fEeuady | C23M24N205 r&Fdi ) ¢
410. E297- (2, 3-2MeFound 425 (M) . di hydro benzo@bjlﬁw@th@?rmlmMZOS
r equi r es 424 E307-bhenzolblfurany-2MeFound 423 TvTFHY)Y—C2 HL51|\‘795 P-Y~TIH
- 422. E312 E(g i somazéqoyt’%ﬁré\ﬁyl 3MeFound| 464 %X F 29N30‘g r equi r%[' A‘*)673.
E323MeFoynd 467 {|NI | 3 0C27H34N205 requ| res| 466. | C24H3pN204 requires 410.
E21 3 H Found 451 (MH™).
Ca6H3N205 requires 450.
o}
E22 5-quinolinyl 2 |H Found 420 (MH™). C74H5N304
requires 419.
E23 2-(5-isoxazolyl)pheny] 2 | Me |Found 450 (MH™).
Co5Hn7N3 05 requires 449.
24 1-isoquinolinyl 2 | H Found 420 (MH™).
Cr4HpsN304 requires 419.
E25 2 |H Found 443 (MH™).
Cr4Hp7FN2 O35 requires 442.
o 245978 IND
g
N
E26 8-quinolinyl 2 |H Found 420 (MH™).
Cr4Hp5N304 requires 419.
E27 7-benzo[b]turanyl 2 | H Found 409 (MH™).
Co3Hn4 N7 O35 requires 408.
E28 7-(2.3- 2 |H Found 411 (MH™).
dihydro)benzo[b]furany! Cy3HpgN2O5 requires 410.
" £29 723" 3 | Me | Found 475 (MED.
dihydro)benzo[b]furanyl Cy4HogN>O5 requires 424.
E30 7-benzo[b}furanyl 2 |Me |Found 423 (MH™).
CoaHpgN2O5 requires 422.
E31 2-(5-isoxazolyphenyl 3 | Me |Found 464 (MH™N).
Cr6Ha9N3O5 required 463.
E32 3 |Me |Found 467 (MH™).
Mew O Cp7H34N205 requires 466.
Me
E33 7-benzo[b]furany! 3 |H Found 423 (MH™).
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C24H25N304
&C24H77FN705 requires 442. C



[ Me Me \ E337-benzo[ b]furanvl HFound 423 (MVH ).

-61 2 1 APR 2003PRO2005

02/ 34754 PCT/ EPOL/ 12344 C74H76N205 requires 422. E343HFound 467 (iv3H).
MeG7 7H34My 09084 758qui res 466. Mew E3 557-(

- met hy; ) Uenzo[ Ul gcyasfidddFound 437

VM H
D5

(1JIH ). C25H28N205 requires 436. E363ivl eFound 481 (IvIVHT). MeC7SH36N205
requires 480. Mew E377-(2-net hvl )benzo[ b] fur anyI SNEFound 451 (' PVVH ).
C26 H30N2O5—+-etut+es—456—E38+(2-nethyb)benrzoft bl ot "“‘ﬁ Y
). C25H{28N705 rpquires 436. E392HFound 453 (t&qu”HJ ”% rESW S6HE' ) N2
requi reg @ghy. Mef E4A0MeEFound 467 (NIHT). 7 THSENEPS requryes 466viHvB.
Mey o ‘ Co7H34N205 requires 466.
Me/
E33 7-(2-methyDbenzo[bfuranyl |3 | H Found 437 (MH™).
Co5HogN~O5 requires 436.
E36 3 {Me | Found 481 (MH™).
Mes o ' CagHz6N20O4 requires 480.
Me/
E37 7-(2-methyl)benzo[b]furanyl |3 |Me | Found 451 (MHT).
CoeH3oN2O5 requires 450.
E38 7-{2-methyl)benzo[b]furanyl {2 Me | Found 437 (MHE™).
Co5H2gN»O5 requires 436.
E39 T 2 |H Found 453 (MH™).
Me. o CogH32N2O5 requires 452.
U0
E+40 - 2 {Me | Found 467 (MH™).
| Me_ o Co7H34N2O5 requires 466.
Me
E4l S-quinoliny! 2 |Me | Found 434 (MH™).
Co5Hp7N304 requires 433
E42 2 |Me | Found 471 (MH™).
><:©\ CogH31FN2O5 requires 470.
Me O
Me F
E43 2 H Found 457 (MH™).
@ Co5H29FN2O4 requires 456.
Me. O : -
Me .
E138 4-benzofuranyl 2 | H Found 409 . (MHT™).
” Ca3H24N>O5 requires 408.
193 F
E139 4-benzofurany] " [Me | Found 425 (MHT).
” CoyqHpgN>O5 requires 422,




(MH). C26H31FN205 requires 470- e O M M F E432HFound 457

-C75H29FN res 456. Me O Me F E1384-benzof uranvl 21- 109 (IVHT) .
3H24N§%§04’/§4 Ul res 408. E1394- benzof uranvl' - MeFound 433%5%%1./6%214H26N205

reqw res 422. -62 2 1 APR 2005 WD 02/ 34754 PCTI EP01112344

E140i - i sogui-nolipyl 2MekFound 434 (i vkl ). i‘7';l—l9_7l\l’204 r@qw—pes—ilé’é——r?
E1415- (g-Fhitlor o p: 20afoung 1482 (YIH )| 2net Ms1 ) gt wel i nv oidfc26H23MEINB Q4
requires -481. Tpble 2 Exanpl eAr nRVas: spectrunﬁigﬁwm@ﬁm%mw 437 (|MH ).
Mel O I’C?ﬁct‘—_‘ﬁ"!‘?@+ |C\,|U| res—436—Me—FE44 € = {

5~(8-chloro-2-
methyl)quinolinyloxy

E415- qui nol i nyl 2MeFound 434 (IMH ). C25H0o7N304 requires 433. %42%%?@@ 471

~JA
N
CJ
d

CagHogCINg 04 requires 481

U

Table 2
1
)
N O
\
. et ) LT
rO(CH,),, o
Example | Ar m | Rl | Mass spectrum (APIM)
E44 2 |H |Found 437 (MH™).
’ Me~ 0 CpgH32N704 requires 436.
Me
E45 2-cyanophenyl 2 |H |Found 392 (MH™).
Cn3Hp5N3073 requires 391.
..... E46 2-(3-isoxazolyl)phenyl 2 |H |Found 434 (MH™).
' Co5Hp7N304 requires 433.
E47 2-cyanophenyl 3 H | Found 406 (MH™).
Cp4Hp7N303 requires 405.
) | E48 4-indoly} 2 |H |Found 406 (MH™).
: Cp4H»7N303 requires 405.
E49 3 |H |Found 451 (MH™).
Me. O Co7H34N204 requires 450.
Me
E30 2-(5-isoxazolyl)phenyl 3 | Me | Found 462 (MH™).
Co7H31N304 requires 461.
E51 2 | Me | Found 451 (MH™).
Mew O [ C27H34N204 requires 450.
Me X
E352 4-indolyl 2 | Me | Found 420 (MH™).




C23H25N303 requires 391. E462-(5-isoxazol yl) phenyl 2HFound 43%&% :
C75H27N304 requires 433. E472-cyanophenyl 3HFound 406 (MH ) %
requi r §§049R8475F484- i ndol yl 2HFound 406 (MH ). C94H77N303 EFH 05.
E493HFoun§ AETT(MH ). Me 0 / C77H34N704 requires 450. Me bERbiFRsA
E502- ( 5-i soxazol yl ) phenyl 3MeFound 462 (NI H ). 1 C27H31N304 requires 461.

E512MeFoune—453—-NH-—)—Me—0—C2—7Hi34N et F-e
E524-i hdol vI 2MdFound 420 (MH ). -63|2 1 APR %@@”%é /%%‘7@54%/ EPCﬁ/12344
Co5SH29NEGEE Tequi F RS- Eo31- napnt hyl ZHEpUnNg gy (NI CZ6 ;
requi res 416. ES542-i sopropoxyphenyl 21- 1Found ). &04 requires
424. Eb5121 - 1Fdund 455 Me 0 / C26H31 [FN2O4 rbgég éﬁﬂ’i@ reﬁ’égﬂ
E565- quipadl i nyl|3HkopdoddzheoNH) . C26H29NBO0BFe@qui res 4351.. (MH™).
Ca5H32N204 requires 424
ESS3 2 |H |Found 455 (MH™).
Mes O CogH31FN20, requires 434.
Me F
36 5-quinolinyl 3 |H |Found 432 (MH™).
CorgHA9N307 requires 431.
E57 4-benzo[b]furanyl 2 |H |Found 407 (MH™).
: Ca4HogN2O4 requires 406.
E142 1-isoquinoliny! 2 |H |Found 418 (MH™).
C~5Hy7N305 requires 417.
E143 5-(2-methyl)quinoxalinyl 3 |H |Found 447 (MH™M).
CrgH30N4O3 requires 446.

Table 3
H
i
N
ArO(CH,) N ‘ |
Example | Ar m Mass spectrum (API™)
ESS 4-indolyl 2 Found 420 (MH™). CygHosN304
requires 419.
E39 2-(3-isoxazolyl)phenyl |3 Found 462 (MHY). CagHa7N30s5.
requires 461.
E60 2 Found 451 (MHT). CogH3oN205
Me O requires 450.
Me
5
Table 4

-6 -



!

E574- bénzo[ b] f ur anyl 2HFound 407 (MH ). C24H26N204 requires 406.
E1421-i soqui nol i nyl 2HFound 418 (MH+). C25H27N3C8 requires 417.1 APR 2005

-E1435- ( 2-%(%4;

Tabl e 3 Exanple

ui noxal i nvl 3HFound 447 (MH ).
rmvess spectrum ( L ) E584-indol yl 2Found 420 EX123

C26H30N4ACB requi res 444}46.

C74H25N304 requires 419. E592-(5-isoxazol yl)phenyl 3Found 462 (NVH*).

C26H27N305 requi-res 461. E603Found 451 (MH).
02/ 34754 %O( CH2) , Nr( ~Q

ssnspegt rum ( APPT)
4 (NIH).

- 450. Me \ T
PCT/ EPO1/ fé@‘%S
E612- (5-i soxazol vl) ph&nvl 3

E624-i ndol yl 22Found 422 (M
). Me o i C26H3-2N205 requir

eAbnT] e

yind

C26H30N205 Me O , Irequires

~O0 2 1 APR 2005

C26H29N305 requires 463.
C24H27N304 requires 421. E6322Found 453 (NI T
s 482. Me E644-indolyl 21Found 408 (NI H ).

Example | Ar m q Mass spectrum (APIT)
E61 2-(5-isoxazolyl)phenyl |3 2 Found 464 (MH™).
Co6Ho9N305 requires 463.
E62 4-indolyl 2 2 Found 422 (VH™).
Co4Ho7N304 requires 421.
E63 2 2 Found 453 (MH™).
Mew O CngH39N2O5 requires 452.
) Me
E64 4-indolyl 2 ] Found 408 (MH™).
' _ Co3Ho5N304 requires 407.
E653 2-(3-isoxazolyl)phenyl |3 I Found 450 (MH™).
: Cn5H27N305 requires 4-49.
E66 2 1 Found 439 (MH™).
Me. O Ca5H39N205 requires 438.
. Me
E67 3 1 Found 453 (MHT).
H,e © CpgH32N205 requires 452.
H.C
E6S |-naphthy! 2 1 Found 419 (MH™).
Co5HngN7O4 requires 418.
E69 2-isopropoxyphenyl 2 2 Found 44 ] (MH™).
Co5H39N7O5 requires 440.
E70 2-isopropoxyphenyl 2 ] Found 427 (MH™).
Co4H39N2O5 requires 426.
E71 5-quinolinyl 2 2 Found 434 (MH™).
Co5Ho7N304 requires 433.
ET72 5-quinolinyl 2 1 Found 420 (MH™).
Cr4Hn5N30, requires 419.
E73 2-cyano-4-fluorophenyl | 3 1 Found 426 (MH™).
Ca3Hp4FN304 requires 425.
E74 2-cyano-4-fluorophenyl |3 2 | Found 440 (MH™).




C73H75N304 requires 407. E652-(5-isoxazol yl)phenyl 31 Foun &5% &r\@é '
C75HU7N305 requires 449. E6621Found 439 (IVIH). Me C25 2 E r ires 438
o / Mewikpsdlfsaund 453 (1vl H*). H3CC76H37N205 requires 4bey/wrofi12344
E681- napht hyl 21Found 419 (M#4). C75H 26N204 requires 418.

E692-i sopr opoxyphenyl 22Found 441 (MH ). C75H37N205 requires 440.
E702- iisopr opoxivphenyl 2I'Found 427] (VH ). CZ4 SR, uf#éd139.
E715- qui nol i nyl 23Found 434 (IMH )| C75H7I/N304 Sg%ui“r es él%g&a freas9
E725- qEE7ol i nyll 21Found #20 (NIH )2 C24H2BN304 Faeqdi res 449, (MH™).
E732- ¢yano- 4- E| yor ogh | 31Found| 426 (MH ). CG2A3HA4ENBQY reqqisey €20.425.
E742- ¢yano- 4- flluorgphg 321 Foupd 440 (IMHT).} -65 WD 02/ 34754 2 1 APR {2005
PCT/ ERP01/ 12344} 241\ 128 %04 requires #39. B7527

E76 2 I Found 457 (MH™).
Mey O Ca5H29FN2O3 requires 456.
Me F
E77 S-quinolinyl 2 I Found 420 (MH™).
Cn4Hp5N304 requires #19.
E78 8-guinolinyl 2 2 Found 434 (MH™).

Cn5Hp7N704 requires 433.

Table 5
/g . H
ArO(CH,), N N._0O
PN ey
0y
3 o]
Example | Ar m {n |q |Y Mass spectrum (APIT)
E79 2-cyanophenyl 3 11 1 ]O Found 394 (MH™).
: Co9Ha3N304 requires 393.
E80 2-(5-isoxazolyl)phenyl |3 |1 |1 |O Found 436 (MH™).
Co4Hp5N3045 requires 435.
ES1 2 |1 |1 |O Found 423 (MH™).
. Me%ﬁ Co4HngN2 O3 requires 424. |
Me
ES2 3 /1 {1 ]O Found 439 (MH™).
Me%;@ Co5H39N205 requires 438.
Me
ES83 I-naphthyl 21 1 |0 Found 405 (MH™).
CrgHo N7 Oy requires 404,
ES4 2 l 2 0 Found 439 (MH™).
Me%:@ CasH39N20O35 requires 438.
Me
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Found 471 (MH v Me O /I C26H31 FN705 requires 470. Me \ F EY% Fgﬁg%@?
(iviH). Me p ,Cr51479FN- 705 requires 456. Me F E778-qui nol i \jl 420

‘(MH ). requi res 419. E788-quinolinyl ?2Found 434 C25H77N304
r equi rescz‘g,gég)%%gl e 51 ArQCH4)~ N- L 5 H Exanpl eAr mqYM: “‘"é’ﬂ@é%’r‘ﬁm ( AP

+) E792-cyanophenyl 3110Found 394 ( ). C72H23N304 requires 393.

ESQ2- (5-i soxazol yl ) phenyl 31t OFound 436 (MH ). C24H25N305 requires 435.
E812110Found 425 (MH ). Me p /C74H73N705 requires 424. Me \ E8231 10Found 439
(MH ). M |@35-)5H{0ME@bthyequi res 438 rr/é ESB1-|raptt] hplml 10F4Bnd 408HVHH) .
Cl4H 24N704 requires 404. : Ca5HngN7O7 requires 402.

(%)

E86 2-cvanophenyl 1 |2 |bond | Found 392 (MH™).
C23H25N304 requires 391.
£87 ' > Il |2 |bond | Found 423 (MHT).
Mem CosH39N204 requires 422.
Me
ESS 3 |1 |2 7|bond ]| Found 437 (MH™).
Me O CagH32N204 requires 436.
Me
. ES9 2 (1 |1 |O Found 443 (MH™).
) Mexoﬁ ChyHy7FN2O5 requires 442,
Me E
E90 d-indolyl 312 I bond | Found 406 (MH™).
CoyHy7N305 requires 405.
E91 2-cyanophenyl 3 |2 |1 |bond |Found 392 (MHE™).
Cp3H25N307 requires 391.
| E92 2-(5-isoxazolyl)phenvl |3 2 1 bond | Found 434 (MH™).

Ca5Hr7N304 requires 433.

bond { Found 437 (MH™).
CoH39N9204 requires 436.

Me

=4
\O
93
7
(@]
(08)
o

Me
E94 5-quinolinyl bond | Found 404 (MH™).
) Cr4Hn5N303 requires 403.

19
1o

Table 6

H
(\N/()" N 0
o LY

Example | Ar m |p Mass spectrum (API™) !

L4

19

E95 4-indolvl Found 407 (MH™).
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E8421 20Found 439 (M+). I Me p / C25H30N205 requires 438. -16$P§ @g?PR 2005
WO 021347 54 PCT/ EPOL/ 12344 Found 403 (v E851- napht hyl 21 3bordT- " 7-)-
C~SH26N239g obesdises 40 r2- E86cyanophenyl 312bondFound 392 phMpok12543H SN, O3
requires 391. E87-'l 12bondFound 423 (IVH ). Me OC7SH, ON204 requires 422 M
E8&312bondFound 437 (MH ). Me 0C26H32N204 requires 436. Me E892110Found 443
(MH"" ). Me OC24H27FN2CS requires 442. Me F E904-i ndol yl 331 bondFound 406

( WVH ° ) . C7-4H - )7!\' -03 r pqui res 405 E912- cyanophenyl 321bondEound 392 (I\/H
). |fC23H7SN303 refjuires 391. E922-(5-ispsazplyl ) ShaRgsddhsaREFs NG 434
C25H2 TN3 04z gequi T e A35hthvi 2 |1 | Found 418 (ME).
Ca5H27N307 requires 417,
£97 2-cyanophenyl 3 ] Found 407 (MH™).
v Ca3HngN4 O3 requires 406.
£98 2 |1 |Found 438 (MH™).
Me. O Ca5H31N304 requires 437.
Me
E99 s-indolyl 3 0 Found 407 (MH™).
Ca3HpgN4 03 requires 406.
E100 2-cyanophenyl 3 0 Found 393 (VD).
C22H24N4 O3 requires 393.
E101 2-(5-isoxazolyl)phenyl 3 0 Found 435 (MH™). /
' C24HpgN4Ogq requires 434
£102 3 10 | Found 138 (MHD).
Mey O Ca35H3 N30, requires 437.
Me
E103 ]2 1 Found 456 (MH™).
Me. O 1/ | C25H30FN304 requires 455.
Me N F
E104 S-quinolinyl 2 1 Found 419 (MHT™).
Ca4HngNy4O75 requires 418.
E105 2-cyanophenyl 4 0 Found 407 (MH™).
Ca3H26N4 03 requires 406 x
£106 7-(5-isoxazolyl)pheny] 4 [0 |Found 449 (MED).
Co5HagNyO4 requires 448.
E107 5-quinolinyl 3 0 Found 419 (MHY.-
Co4HngN40O13 requires 418.
E144 +-benzofuranyl 2 1 Found 408 (MH™).
Ca3Ha5N304 requires 407.
E145 1-isoquinolinyl 2 ! Found 419 (MH™).
Ca.4HagN4 O3 requires 418.
E146 2-(5-(3-methyl) 3 1 Found 463 (MH™).
isoxazolyl)phenyl CrgH3pN4O4 requires 462.
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E93321bondFound 437 (MET). Me O t C76H32N204 requires 436. ;&NEP yaiil
E945- qui nol i nyl 212bondFound 404 (IVH ). C24H75N303 requires 3. {i%a{)qg 6 H

o o bl s A O T XAl e A Tl B ass e T e  POTAR I 5244

4-i ndol yl ound* 407 (M-rh. -67 2 1 APR 2005 WD 02/ 34754

| C23H26N403 requires 406. E96I - napht hol 21Found 413 (M#). C25H27N303
requi res 417, E972-cvanophenvl 31Found 407 (M#H). C23H26N403 requi res 406.
E9821Found 438 (MH'). Me. C 25H31IN3O4 requires 437. Me E994-i ndol yl 30Found
407 (MH ). C23H26N403 requires 406. E1002-cvanophenyl 30Found 393 (N ').

022H24|\I40%x5%c})% L6 393. :

6-(4-(1-(2-(5-(2-Methvl)quinolinyloxy)ethyl)piperidinyl) methyl)-4/-
5 benzo[l,4]oxazin-3-one (E108)

H
N 0]
(¢] 0]
ij
S
Me N

) A mixture of 6-(4-piperidinylmethyl)-4 H-benzo[1,4]oxazin-3-one hydrochloride (0.10
g. 0.35 mmol). 2-(5-(2-methyl)quinolinyloxy)ethyl bromide (0.11 g, 0.42 mmol).
diisopropylethylamine (1 mL) and isopropanol (10 mL) was heated at reflux under

10 argon for 48 h. cooled. then evaporated in vacuo. The residue was partitioned between
saturated aqueous NaHCO3 (50 mL) and dichloromethane (3 x 30 mL) and the
combined organic extracts were dried (NasSO4) and evaporated in vacuo. The
resulting oil was purified by chromatography on silica eluting with 50% ethyl acetate -
hexane followed by 0 - 25% methanol - ethyl acetate gradient elution, to give the title

15 compound (0.04 g, 26%) as an oil.

Mass spectrum (API™): Found 432 (MH™). CagHngN305 requires 431.

1H NMR (CDCl3) 8: 1.25 - 1.38 (2H, m), 1.49 (1H, m), 1.65 (2H, m), 2.14 (2H, m),
2.45 (2H, d, J =7 Hz), 2.72 (3H, 5), 2.94 (2H, t, ] = 6 Hz), 3.05 (2H, m), 4.27 2H, t, J
= 6 Hz), 4.58 (2H, 5), 6.56 (1H,d, I =2 Hz), 6.73 (1H, dd, J = 7,2 Hz), 6.78 (1H, d, J =

20 8 Hz),7.86(1H,d.J=7Hz),7.23 (1H,d,J=8 Hz), 7.50 - 7.64 (2H, m), 8.42 (1H, d, J
= 8 Hz), 8.75 (1H, brs).

Example 108a
6-(4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-
25 benzo{l,4]oxazin-3-one¢ dihydrochloride(E108a)

- 69 -



E1012- (5-i soxazol yl ) phenyl 30Found 435 (M+). Co4H76N404 égﬂlééi%gg a34. |
E10230Found 438 (MH+). Me o , | C25H31N304 requires 437.
(1" 1TH ) wiyR284545H30FN304 requires 455. | Me F E1045- quirot/Epoal1i2i4dound 419

(MH). C24H 26N403 requires 418. E1052-cyanophenyl 40Found 407 (MH).

C7-, H 26N403 requires 406 E1062-(5-isoxazol yl)phenyl 40Found 449 (IVH ).

C25H73N4 i Y g st QUh @k 1 4] H BNAO3
vk esgg%ﬁq%lggi _(ég{ebﬁpzeoxfﬁwﬁéetﬁ@ D@ behph Qﬁ?lamr)l 415he ({HVirdchloH a4 T2 BN

anv Found 408 “( MH+) .

E1451- i sA§ui nahialyl 2HEeanmetdslishuidiny loxCl4H2 6 NARRide e GUDY eg. BHER mmol).

El 463- (5- (3-net hyl ) 1Found 463 (IVH ). isoxazol vl)phenvl C-26H3DN404 requires

462.

- 68 Upsaprapredpidsning (83 ndamsd iFpTeapo) [25P3md.) was heated at refiux under

o

10

argon for 48 h. cooled, then evaporated in vacuo. The residue was partitioned between
5% aqueous NaOH (300 mL) and dichloromethane (3 x 150 mL) and the combined
orpanic extracts were dried (Na2S0O,) and evaporated ir vacuo. The resulting oil was
purified by chromatography on silica with 0 - 20% methanol/ethy! acetate gradient
elution, to give the free base of the title compound (10.8 g, 85%) as a colourless solid.
This material was dissolved in 2-propanol at reflux, then 35% hydrochloric acid (5.36
mL) was added dropwise over 0.1 h. The mixture was stirred for 3 h and
simultaneously allowed to cool to 20 °C. whereupon the resulting solid was collected by
filtration and dried in vacuo at 80 — 90 °C to give the title compound (11.71 g, 95%) as
a pale yellow solid.

HPLC purity 98.6%

Mass spectrum (APIT): Found 432 (MH™). C2gHogN303 requires 431.

Example 109

6-(4-(1-(2-(5-(3-Methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-
benzo[1,4]oxazin-3-one (£109)

The title compound was prepéred in a similar manner to Example 3.

Mass spectrum (API™): Found 432 (MH™). CogHogN304 requires 431.

IH NMR (CDCl3) &: 1.34 (2H. m), 1.52 (1H, m), 1.65 (2H, m), 2.15 (2H. m), 2.47 (2H,
d. J=7Hz), 2.61 (3H.s). 2.94 2H, t. ] = 6 Hz), 3.05 (2H, m), 4.26 (2H, t, J = 6 Hz),
4.56 (2H. s), 6.56 (1H, d, J =1 Hz), 6.75 (1H, dd, J = 8, 1 Hz), 6.83 (1H, d, J = 8 Hz),
6.85 (1H, d. J=8 Hz), 7.50 (1H. t, J = 8 Hz), 7.65 (1H. d, J = 8 Hz), 8.29 (1H,d,J=2
Hz), 8.85 (1H.d.J =2 Hz), 8.99 (1H, brs).

Example 110
6-(4-(1-(2-(5—Cinnolinyloxy)ethyl)piperidinyl)methyl)-'-lH-benzo[1,4]0.\'azin-3—one

(E110)

-70 -

ound 456

C73H75N304 requires 407.



| Exanple 108

6- (4-(1-(2-(5-(2-MNet hvl ) quinoliryloxy)etlrvl)piperidiryl)neth Iﬁ-%—g
benzol | , 4) oxazi n-3-one (E108) A m xture of 21 KP 20

- 6- (4- pi pao @yaaydsnet hyl ) - 4H benzo[ |, 4] oxazi n- 3- one hydr ochPOT/Ede/(264410 g,
0.35 mmol ). 2-(5-(2-nethyl)quinolinyloxy)ethyl bromde (0.11 g, 0.42 mmol).
di i sopropylethvlamne (I nL) and isopropanol (10 nL) was heated at refl ux

under i Olergtncdmpodil Was siepiredin 4 Kignlaenapedab xampleacua The resi due was
partitioned between saturated aqueous NaHCO3 (50 nL) and di chl oronet hane (3

x 30 rnL)Mamdpetiaim édRbT) neknerig AnMEH Bx tGadtsNaéheredwiresdt IBNa7S04)  and
evapor at qd in v\?\ﬁuo. The _ r(;:;sul ti ng, oi | Wasé%uri fied bé chr ona)t%%[,?ﬁgy on
silica eldt NYR &P 150%0 et it Boet-at 61 H. ReddHd 2o moivdd (Hy- 1)- 2-4P59d et hanol
. - ethyl tat e _gragdi lut } 10 gjve tiqt 1 di;( 0, 04

0. 26% ad o i RS Spbdir bl AT HEM Eatne W Enkiry B2 BarpoRsts

requi res a3l HL.MVR (ICPGEL3)= Sz 8867 18- 387 £23H12)0%.99 %1 A% (/1= klH4)) 7.74. 65 (2H,
-m, 2.14 (2H m, 2.45 (2H, d, J =7 Hz), 2.72°(3H, s). 2.94 (2H, t, J =6
Hz), 3.0%12H,J =P, HaA). 27 1((2H, dt] =3 Hz). 8.17 (1H, d. J = 6 Hz). 8.42 (1H, br s), 9.29
=6Hz) , 4. 58(2H, s) , 6. 56( 1. H, d, J=2Hz), 6. 73(1 H, dd, J=7, 2Hz) , 6. 78( 1H, d, J= 20
8Hz) , 7. 86{1Hld JEHB) , 7. 23(1H, d. J=8Hz), 7. 50- 7. 64(2H, n), 8. 42(1 H,d,J =8 Hz),
8.75 (114, br s). Exanple 108a
6-(4-(21.-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperidinyl)nmethyl)-4H 25
benzol[ 1, Alaj_\@x;?zl'b ni3- one di hydrochl ori de(E108a) -69 WO 02/34754 2 1 APR 20&

3

PCT/ EPOL/ 12344 A m xture of
6- (4- P péritailnig{FetlRDihyko henzobifusiepiaxyathe Doieerididy hokthyh-HE- (9. 0 g,

29.5 mmol ). 2-(5-(2-met hyl j.nolinyl oxy)ethyl bromde (9.29 g. 34.9 mmvol).
di i sopr O%Péﬁﬂﬁ?&%%’g‘s(@% (}nﬁ;‘band i sopropanol (250 nl) was heated at refl ux
- under aﬁ@x@'%itfeocroréﬁoﬁd §20h&fhared NENSIENRAPRLAE& 0 IHRafplecNO.  The residue was
partitioned betwee , »

Mass spectrum (APIT): Found 409 (MH™). CoqHogN-O4 requires 408.

IH NMR (CDCl3) §: 1.33 (2H, m), 1.49 (1H, m). 1.65 (2H, m). 2.09 (2H, m), 2.36 (2H.
15 d.J=7Hz).2.78 (2H, m). 3.00 (2H, m), 3.12 (2H, t, J = 9 Hz). 4.13 (2H, m), 4.56 (4H,

m). 6.37 (1H, d. J = 8 Hz), 6.45 (1H, d, J = 8 Hz). 6.56 (1H, 5), 6.74 (1H, d, ] = 8 Hz),

6.87 (1H, d, J = 8 Hz), 7.03 (1H, t, ] = 8 Hz), 8.14 (1H, br s).

Example 112
20 6-(4-(1-(2-(4-(LH)-Indazolyloxy)ethyl)piperidinyl)methyl)-4H-benzo[1,4]oxazin-3-
one (E112)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API+): Found 407 (MH"U. Co3HpgN4 O3 requires 406.
'H NMR (CDCl3) 8: 1.32 (2H, m), 1.48 (1H, m), 1.63 (2H, m), 2.13 (2H. m), 2.45 (ZH,
m). 2.93 (2H, m). 3.06 (2H, m), 4.29 (2H., m), 4.58 (2H, s), 6.47 (1H, d, ] = 8 Hz), 6.55
(1H.d,J=2Hz), 6.73 (1H, dd, J = 8,2 Hz), 6.87 (1H, d, J=8 Hz), 7.06 (1H,d. J =8
Hz), 7.27 (2H. m), 8.10 (1H. m), 8.49 (1H, m).

[Re]
n

Example 113
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'6.75 (1H,. dd, J =

5 5')% aqueous NaOH (300 nL) and dichl oronet hane (3 x 150 ntidfaﬂg bﬁ
conbined organic extracts were dried (Na-)S04) and evaporat ¥ 2 ua. The
resul tiyg o9sd7syas purified by chromatography on silica wif/hr@/r340%

nmet hanol /et hyl acetate gradient elution, to give the free base of the title
conpound (10.8 g, 85% as a colourless solid. This material was dissol ved

R et L L S L R i o e e

al | oned X enec@il1zyo 20 C, whereupon the resulting solid was coll ected by
filtration and dried in vacuo at 80 - 90 Cto give the title conpound (11.71
g; 95% Tas title granpoyrd Wenppied in HRNTp OENYr 19gempde 15 Mass spect rum

(APIT): Found 432 (LylHH).. G:) N-O- requires 431. Exanple 109

60 a1 1 NS R Bingt B bound b N o BT a0 BTG 401 ot byl ) - 4

benzqf 1, I P one(ELOD) r 20, At L engg. ynd, was, preparesh iy a simlar

manng% tI?)L1 %x@r‘rb?e ?p (’ﬁ}aEés% Spect IE%\%%P’Ii)fJ? Undgﬂ\ggﬁ(%g?&e%h N303 .

requi resn3be (bHHRNNG B3 (ORGh3)4. 5 (21, 3dh. €21, (oM, 6), 5332 1L W, 1 a0, 1A, 632(2H, m),

2.15 (2H, m), 2.47 (2H, d. J =7 Hz), 2.61 (3H, s), 2.94 (2H, t. J = 6 Hz),

3. 05 (2KIHmjid. M=26HeRH, 7% (1H d=] & Hile), 6.8 6BH(@H, =9)Hz)6 736 ((HHm)d7.58 = | Hz),
=821 Hz), 6.83 (IH._d, J =8 Hz), 25

6.85(IH,(%H:J@QI%%ﬁg&qrﬁ}tg?"ﬁ%@ﬁz)igff@ﬁ%ng,d,J:8Hz),829(IH,d,J:2 Hz), 8.85

(114, d, J = 2 Hz), 8.99 (114, by s). Exanple 110

6- (4-(1-(2-(5-GC nnolinyl oxy)ethyl)piperidinyl)nethyl)-4H benzo[ 1, 4] oxazi n- 3-

one 1030 Exdatdfly 1140 WO 02/ 34754 2 1 APR 2005 PCT/EPOL/ 12344 The title

conmpound was prepared in a simlar manner to Exanple 3. Mass spectrum

(APO-) : drskeiey 146 61-(WERH3-Come HpdMad® lingtxiy) etby Bperidinyloxy)-+H-

benzo[1,3]oxazin-3-one (E1144)
The title compound was prepared in a similar manner o Example 3.
Mass spectrum (API™): Found 448 (MH™). CrgHogN304 requires 447.

15 HNMR (CDCl3)8: 1.86 (2H. m), 2.01 (2H, m). 2.55 (2H, m), 2.75 (3H, 5), 2.93 (2H,
m), 3.00 (2H, m), 3.33 (3H, s). 4.20 - 4.34 (3H, m), 4.56 (2H, s), 6.55 (2H, m), 6.82
(1H,d,J=7Hz), 6.89 (14, d, ] =7 Hz), 7.26 (1H, d. ] = 7 Hz), 7.59 (2H. m), 8.45 (1H,
d,J =8 Hz).

20 Example 115

- 6-(4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperazinyl)methyl)-4 H-
benzo[l,4]oxazin-3-one (E115)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API™): Found 433 (MH™). Cp5HpgN407 requires 432.
TH NMR (CDCl3) 8: 2.50 (4H, m), 2.69 (4H, m), 2.73 (3H, m), 2.97 (2H, t. J = 6 Hz),
3.54 (2H, s), 430 (2H, t, J = 6 Hz). 4.61 (2H, s), 6.79 (2H. m), 6.92 (2H. s). 7.24 (1H,
d.J=8 Hz), 7.59 (2H, m), 7.87 (1H. brs), 8.43 (1H. d, J = 8 Hz).

]
wn

Example 116



I HNWR (CDCI3) 6: 1.31 (2H m), 1.52 (I H, 167 2H, 7
( ) ( m ( m, ( % W@@l(w

246(2H d, .1 =7 1-1z), 2.95 (2H, d, J = 6 3.05 (

t, 4,58 (2H 5), 6.57 (I H ). 674(I LL d, 6.86 (1
H, QYB@’?& 6.99 (L H d, J =8 H), 7.74 ekl

(th J=8Hz), 8 11( 1H, d J=8Hz) . 8. 17( 1K, d, J=6Hz) , 8. 42( 1H, brs) , 9. 29

(1H, d, J=

6- (4- (1- ??ﬁ - <<F*X 8 %Bﬁﬁ%b&%’gé’ﬁiﬂﬁ%ﬂpﬁ%miBﬁV)iE{yWS*BY%'é*H‘di nyl ) met hyl ) - 4k

benzoj 1, %;Qﬁﬂ;Lﬂbggigpg(ggubhi The title conpound was prepared in a simlar
manner to Exanp . Mass spgctrun1(API+): Found 409 (IvLH+). C74H28N204

requires T%G&tle]colduﬁMc(@WrBﬁarﬁi ink saﬁxli(erhbnrrE}IO Ex:drﬁp(aB H m, 1.65 (2H, m).
209(2Hr’r) 246% : 2H, m, 3.00 (2H, m, 3.12
(2H, t Ylass gpgginum R@L)(liqqndﬁ)% MH?;@ €41HQ1N51§> r@U@?S(‘iH d, J =8 He),
6.45 (1 74 (1H,. = N

_ 6.87(PH, éHJNé/i&)(C?"dag PHI ﬁgJ-‘BWzéj“B “1)4(1|Q% Gy %lé 7 e%rg?’%é—ﬁ m),

6- (4-(1- 62 A= 9l-¥l exy) sty )-

pi peri di nyl") @l}?{ I) fl—ﬁ%)éngo[@ﬁ %‘gxa)z{%1 m&nél?é 125mTﬁe60t|¥Ir gosr?pound was
prepared(im, 4, §Wm(lHrdﬂﬂﬂ@$fz)t@7ﬁ>im|ﬁ 3 Hz)VBSS ($Heel y H APy 23 (11found 407
(M) . C73H36N403 requires 406. 1 H NVR (CDC 3) 6 1.32 (2H m, 1.48 (1 H,
m, 1.63d(>%8 Hm) /.58 (2Bl (2. 3N§1H, br 58 @21l H, Q,5I=rr¥ Hz2.93 (2H, m), 3.06 (2H,
m, 4.29 (2H, nm), 4.58 (2H, s), 6.47 (1H, d, 7 = 8 Hz), 6.55 (1 H d, J =2
Hz), 6.73 (1 H dd, J =8, 2 Hz), 6.87 (1 H d, 3-8 Hz), 7.06 (114, d, J =

8 Hz, XZZ%(@H] , 810 (1 H m, 849 (1 H m. Exanple 113 -71 2 1 APR
2005 WD 0273 75& PCT/ EPOL/ 12344 5

6- (4- (1- 6243- (GZﬂWthéfﬁmhﬁﬂﬂlmwk@)pﬂﬂ1D‘l>ib)tﬂlzmﬂ)lﬁiﬁhywﬁy) 4H-benzo [1, 4]
oxazi n- 3-one (E113)
benzo[1,4]oxazin-3-one (E117)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API*): Found 447 (MHY). CogH39N403 requires 446.
15 TH NMR (CDCl3) 8: 2.09 (2H. m), 2.50 (8H, m), 2.61 (2H. m). 2.73 (3H. s), 3.42 (2H,
s). 4.18 (2H, m). 4.60 (2H, s), 6.80 (2H, m), 6.90 (2H, m), 7.24 (1H, d, ] = 9 Hz), 7.55

(2H, m), 8.32 (1H. brs), 8.44 (1H, d, J = 9 Hz).

Example 118
20 6-(4-(1-(3-(5-(2-Methyl)quinolinyloxy)propyl)piperidinyl)oxy)-4 H-
benzo[1,4]oxazin-3-one (E118)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API™): Found 448 (MH™). CogHogN304 requires 447.
TH NMR (CDCl3) 8: 1.81 (2H, m), 1.97 (2H, m), 2.11 (2H. m). 2.34 (2H, m),2 63 (2H,
25 m), 2.73 (3H, 5), 2.76 (2H, m), 4.20 (3H, m), 4.56 (2H, s). 6.41 (1H. d. J =3 Hz), 6.53
(1H.dd, J=9, 3 Hz). 6.81 (1H,dd.J=7,2 Hz), 6.88 (1H. d, J = 9 Hz), 7.24 (1H, m),
7.56 (2ZH, m). 8.46 (1H. d. J =9 Hz). 8.55 (1H. brs).

Example 119

-3 -



The title conpound was prepared in a simlar manner to aagpy%mﬁg%@ ,
spectrum (APl +): Found 434 (M#). C,5H27N304 requires 433 CDCl 3)

S: L85Widbiz/3ms4 1.99 (2H m, 2.54 (2H m. 2.74 (3H, s)pcEefik2fa3H m,
2.96 (2H, m. 4.23 (1H, ), 4.30 (2H, ), 4.56 (2H, s), 637 (1H, d, | = 2
Hz), 6.52 (IH dd, J=9Hz), 6. 79( 1H, d, J=8Hz) , 6. 87( 1H, d, J=9Hz) , 725( 1H, n) , 7. 56

(2H. m 4y‘ﬁ é& -&- 14 ((%QE;BQ raetﬁ%f)auh%lilﬁ%logéy)p‘}oﬁy!%ilﬂ%)idiri'ﬁ)o'::rﬁim—e 114

4-1Vleth

oI|nyIoxy)ﬁﬂnykhpzpegmdhmylkgxy) 4H benzo[ 1, 3] oxazi n- 3-one(E114) The title
conpound was prepared in a simlar manner to Exanple 3. Mass spectrum
(APl +) : THeGitl¢ camepopmEayas poepargHn) oNngar megwr febxagmple 315 f H NMR (CDA 3) 5:

(on m Most scfay wﬁ'*% i RGO N0 655 Con " 2

(11 d) 894 725k d. J 59( 2Fhey M, ~8-45(1H,
8 Pz). L= VrrTJTP) 15° 6\27‘5% *2"(( glvgfhy )Ié)u %bﬁ@ 8'53% ot hyI) p
i pe razin)ny.7s 3HEENYIN-@AH: nheﬂag[(imlggxam nH3n9n¢LEJ(15D nfhe skt Hes)compound
was prepared ina simlar manner to . Mass spectrum (AP +) Found
433 (M—lé)‘wl (eﬁsmzmoslmeiqiuirr:@s?mﬁas(mm mwmmzac)(m @), 565(@H, n), 2.69
(4H, n, 7g }% 97 (2H, t, J = 6 Hz), 3.54 (2H, s), 4.30 (2H, t, J
=6 Hz)‘ 3436 f 9H6)79 (214: n), 6.92 (2H, s), 7.24 (1'H d. J = 8
M), 7.59 (2H, ). 7 87 (L H brs), 843 (IH d, J =8 Hz). Exanple 116 -72
2 1 APR 2005 WD 02/ 34754 PCT/ EPOL/ 12344

6- (490( LE&dn(phe {2 Met hyl ) qui nol i nyl oxy) propy 1) pi pe ridinyl)nmethyl)-4H
benzo[ 1, 4] oxazi n-3-one (E116) The title conpound was ﬂ)re pared in a simlar
manner t-ldVIEﬂwhﬁ{-(é-(Q-(Z—(a—("-methvl)qumolmylo‘(y)ethyl)pxperldmv Ymethyl)-4H- .

benzo[l,4]oxazin-3-one (£120)
Me
SAees
o >N 0
L
P
N Me

15 A solution of 2-(5-(2-methyl)quinolinyl)oxyethyl bromide (0.15 g, 0.62 mmol), 4-
methyl—6-(4—piperidinylmethyl)~4H—benzo[1,4]6xazin—3—one hydrochloride (0.19 g, 0.62
mmol) and diisopropylethylamine (0.6 mL, 3.4 mmol) in isopropyl alcohol (8 mL) was
stirred at 78 °C for 48 h. The mixture was concentrated in vacuo to approximately 1
mL and applied to silica gel column. Gradient elution with methanol (0-10%) in ethyl

20  acetate gave the title compound (0.15 g, 52%) as a colourless oil.

Mass spectrum (API™): Found 446 (MH™). Cp7H31N303 requires 445,

TH NMR (CDCl3) 8: 1.40 (2H, m), 1.55 (1H, m). 1.70 (2H, m), 2.10 (2H, m), 2.62 (2H,

d. J=7Hz). 2.74 (3H, s), 3.13 (4H, m). 3.34 (3H. s), 4.57 (2H, s), 4.70 (2H. m). 6.71 -

6.78 (2H, m). 6.86 (1H, d. } = 6.5 Hz), 6.91 (1H. d, J = 8 Hz), 7.26 (1H, d. J = 8 Hz),

7.58 (1H. . J=8Hz), 7.67 (1H, d. =8 Hz), 8.33 (1H. d, ] = § Hz).

19
N

S 74 -



Mass spectrum (APl +):. Found 446 (MN. C27FI 31 N303 requires 445. 5 1H NWMR
(CDC';) b: 1.40 - 1.60 (3H m, 1.69 (2H m 2.14 (2H, m, 12&?(%32@-% m),

‘Z)SOG(ESW%(&PM:Q Hz), 2.73 (SH, m, 3.14 (2H m, 4.19 (2(L M 4,80 (2H
S
(IH s) 6 75(1H, d, J=8Hz), 6. 79( | H, d, J=8Hz) , 6. 89(1 H, d, . 1=8Hz), 7. 24(1H, d. J =

|_l| 8.39 (IH, br s), 843 (1 H d, J =28 Hz). 10 Exanple
117 6 (4- ?ﬁ%@g %q}Z NJ ethyl)qu in o linylo xv)p ropy 1) pi perazinyl)
nmet hy | Z i : : repar ed
A sim ﬁ:fzn@%%ﬂw R St S R S ey
C26H30N40P cheojuid] esazdt8-0he (AERINVR (CDCI 3) 6: 2. 09 (2H m, 2.50 (SH, m,

2.61 (2H, m. 2,73 (3H,_s), 3.42 (2H, s).418$ r’r),460(2H _)1680
(2H, n), 6\owlytmy, ofy)2-{57(Hehigiond-methy))quirpling Yoxyeliss bropride i 20831 H br

.Z)(48'(Af ( “‘Pg“(f Wéﬁﬁ?}f%”@ﬁ?"ﬁ%ﬁnw 8&%%fap‘§ﬂa}m*p8‘?‘i GRS JB}Z’&?‘r P73 e

benzo[ 1, 4] [ e m | ar
oo o RLEAR RS GERRLTIR 3 SOTPRYT g PRORRSP A B T,

requires 4141])wﬂs ﬁ%t(@@]ﬁ&ﬂ@h Th8TedcBbh niikiurd way cdcléd and ﬁva%oﬂaler.(Z;H n,
2.34 (2H, m, 2.63 (2, 25 m; 2.73 (3H, s), 2.76 (2H n)19420 (3H, m,
4.56 (2H, \gyuo 6 1At r(:g_ﬁ.pe was ‘pamtxgnqzq%)betxgzeggdlclqlprqmet]é@e @ ang Ppipr (B 81 (1

y 4gd N HTn[d) Srd B ouir g W'(‘Sla‘?ﬁie‘i ‘F“t‘%)a P%f&%ﬁ% ifcbtotfhn 16 el Mo

021347]@4 Réat/ tﬁ?rpélltlge%3\4ﬂhé W@M‘le‘t@n@fhr{ éﬂl(fﬁa({e%l‘téZTH?tfﬂYhams%dﬂtalH%'tHé’ f oxy)
pro pyl) pipe rid inyl) oxy)-4H henzo[1, 4l oxazi n-3-one (E119) The title

conpqund wdis @nepanddvira cambingt laad evapoetedtio d&yaeplie Bicuo Magsves gectileim
(APl H): Found 462 SNI HW. C27H31N304 requires 461.
compound (0.035 g, 23%) as an oil.
Mass spectrum (API): Found 466 (MH™). CogHog3 CIN305 requires 465.
PH NMR (CDCl3) 8: 1.32 (2H, m), 1.48 (1H. m), 1.66 (2H. m), 2.12 (2H, m). 2.46 (2H.
15 m).2.80 3H,s). 2.92 2H, m), 3.03 (2H. m). 4.25 (2H, m), 4.58 (2H, s). 6.55 (1H, d,J
=2 Hz). 6.72 (2H.m). 6.87 (1H. d, J =8 Hz), 7.30 (1H,d. J=9 Hz), 7.65 (1H,d.J =8

Hz). 8.35 (1H, brs). 8.43 (1H, d, J = 9 Hz).

Example 122
20 4-Methyl-6-(4-(1-(3-(5-(2-methyl)quinolinyloxy)propyl)piperidinyl)-methyl)-4H-
benzo[1,4]oxazin-3-one (E122)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API™): Found 460 (MH™T). CogH33N305 requires 459
THNMR (CDCl3) 8: 1.34 (2H, m), 1.52 (1H, m), 1.63 (2H, m), 1.94 (2H, m), 2.09 (2H.
m), 2.52 (2H, d, J = 13 Hz), 2.58 (2H, m), 2.73 (3H, s), 2.97 (2H. m), 3.36 (3H, s), 4.18
(2H. m), 4.59 (2H, s). 6.70 - 8.86 (3H. m), 6.89 (1H, d, J = 8 Hz), 7.24 (1H,d, J =8
Hz), 7.50 - 7.60 (2H, m). 8.43 (1H, d. ] = 8 Hz).

£
(04
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5 INNNR(CDC13) 6: 1.83 (2H n), 1.99 (2H n), 2.12 (2111, P} ERPBIIRH ™.

2.63 (2H, . 2.73 (31-{, s)- 2.80 (2H, ), 3.33 (3H, s). 421(2 ) |
4 25 .56 (2H, 6.54 (2H. n), 6.81 (1 H dd, J= Hz), 6.88
({3%‘52?947 (7 2452114, n),(7.55m(2H, rr),( 8. 46 FETWPOHE%*: 9 Hz).

10 Exarrpl e 120
4- Met hyl - 6- (4- - met hvl ) qui nol i nyl oxy) et hyl ) pi perl d| nvli ) m

et hyl ) “afd-(1n@ o([S'IChiOGQ zmﬁt‘yi)éw@lqlmtt})v)efsyw%rldmy(mn%ﬁ‘y -4-

2-(5-(2- th d 0.15 g, 0.62 | 4-

rre§ hyl( '%g?XP#I) u’fzt?ff#f/]lnﬁ%% "By ‘5?"%&115251221[ 164]( oxazi g 3-one Im;l(;réchl oride (0.19
9, 0.62rmmd ()orfi‘ﬁ@urm Wvaopr-aRh et lelnﬂrﬁ'r RRnhS: 18 Eampk 4 mol ) in isopropyl

al cohol (8 stirred at 78 for 48 _h. The mxture was concentrated
in vacMa&@p@cﬂpﬁﬂXAB’ﬁ*ﬁng’unﬁ 4&@1(%*@!) appiHpd €N 04 terairgel 720l umn. G adi ent
el ution W|th met hanol (0-10% in ethyl .20 acetate gave the title conpound
(0. 15 dH BMB (@BC; bl lcif CeEs)ol 51 (Mss).dpf (t'_‘d-hm)(AH)B{"Ijx mEQUIRI(A6 ( VHF) .
C27H31N303 req res 445 1 H NMR (CDCI3 50 (1 H m,
170 (24 O 563 80 il Gl 0 FH 5 ity 4 oy a3 15 (hiy

, 3 2 37 H, 7% 7 6. 86 1
0 ?“75@%@&; 8%?%59(%8%2) G130 ﬁ-%%%ném (
7. 58(1Ir11}q é'?IS:HQ)HZp 67(1H,d, J 8Hz) 8. 33(1H d.J=8Hz). -74 2 1 APR 2005 V\D
02/ 34754 PCT/ EPQO /12344 Exarrpl e 121 6-(4-(1-(2-(~-(3-Chtoro-2-nethyl)
qui nol i nyl oxy) et hyl ) pi peri di nyl) net hyl)-4H .benzo(l, 4] oxazi n-3-one (E121) A

sol utiqQn of (,5 (8-chl oro-2-net hyl ) qui nol i nyl )oxyet hyl brom de (0.10 a,
0. 3% dhxale 124, (4- pi peridi nyhnet hyl') - 44 benzo[ 1, 4' oxazi n- 3- one

WS[?CFL . opré GpoF o Bosteghe P TR} P U ARBR B SO B £ e

reacti ¢Rnid xuqld;am;\@_g &quggm nd evapor at ed in vacua. The residue was
partitioned between dichl oromethane (5 ni) and water (5 nl), and the

or gani @& imaytere ol (hgdeddoyinethy Ppriél-packd Jokidind-oelhydrochibdidg)(1whd.ch
3.93 mmol). 2-(5-(8-fluoro-2-methyl)quinolinyloxy)ethyl bromide (1.32 g, 4.65 mmol),

15 diisopropylethylamine (12.4 mL) and isopropanol (50 mL) was heated at reflux under
argon for 36 h, cooled, then evaporated in vacuo. The residue was partitioned between
water (100 mL) 50% aqueous sodium hydroxide (20 mL) and dichloromethane (3 x 50
mL). The combined organic extracts were dried (NapSO4) and evaporated z'ﬁ vacuo to
give a solid (2.2 g). Chromatography on silica with 0 - 20% methanol/ethyl acetate

20 gradient elution gave the title compound (1.38 g, 68%) as a colourless solid.

Mass spectrum (APIT): Found 450 (MHY). CogHpgFN303 requires 449.

TH NMR (CDCl3) &: 1.29 (2H, m), 1.50 (1H, m), 1.65 (2H, m), 2.15 (2H, m), 2.45 (2H,

d, J=06Hz), 2.79 (3H, s), 2.92 (2H, m), 3.04 (2H, m), 4.24 (2H, m), 4.58 (2H, s), 6.55

(1H, s), 6.66 (1H. m), 6.75 (1H, d, J = 9 Hz), 6.87 (1H. d, J = 9 Hz), 7.21 - 7.34 (2H,

m), 8.35 (1H, brs), 8.42 (1H. d. J = 8 Hz).

19
tn

Example 125
6-(4-(1-(2-(5-(8-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methy!)-4-
methyl-4H-benzo[1,4]oxazin-3-one (E125)

30  The title compound was prepared in a similar manner to Example 3.

-76 -



,H benzol |, 4] oxazi n- 3- one (E122

(2H, nd V.42

10 was then eluted with 0 - 20% nethanol in ethyl acetate. The fractions
containing the title conpound were conbi ned and evapor ate tioApRymgss in

‘vacuo to gin @/:ﬁkgg title compound (0035 g, 23% as an oil. gg ectrum

(APl +) : Fou (MH) . C76H23' 5CIN303 requires 465. 11- 7 f‘3) 6:
1.32 (2H, m, 1.48 (I H m, 166(2H m, 2.12 (2H, n) 246(2H 15 m,

Ty ff’H Vs shigp Guis Fisd e Vel Ennﬁ NG g =il 3638362'? R
2 H) . T SR (B s w25 k), P e 8.8 S bt 53 10 HR)-

Exarrple 12
4- Met hyl - 6 (4-d iz { 3-{ohr3(2 sWWé_)rﬂ%n??'ObQYﬂ{%Y)ﬁﬁg’M i ped i yd J-sget hyl ) - 4
The titl'e compound was prepared’in a
simlar rrmBIFiEsr) 6.67 EXam).&. 3 (1 HVBR $. B/ReEl d.uis § ARY)49.87 Adiind J46DHEMAY. -
C78H3JIN303 reqwres 459 H NVR §.|CDC|3 6: 1.34 (2H m, 1.52 (1 H m, 1.63
Hom). 892 (BHoB JHHz).25 m), 2-52 (2H, d, J = 13 Hz), 2.58 (2H,
m, 2.73 (31-1, s), 2.97 (2H, m, 3. 36 (3H, s), 4.18 (2H, m, 4.59 (21-1,
s), 6.70 - 8.86 (314, m, 6.89 (1H, d, J =8 Hz), 7.24 (1H, d, J =8 Hz),
7.50 - 7.@9(4%1#1?3, 8.43 (I H d, J =8 Hz). Exanple 123 -75 2 1 APIR 2005
WD 02/ 34754 PCT/ FPAO /1234 A 6-(4-(1-(2 -(5-(S-Ch 1-0 ro-2- methyl)q u inol

i Dyl o xy) et{Eyil)(2A5H8 R usitod2-nthy ) quiabhiyyldyy)dthyl)piperidinyloxy)-4H-

mei liyl-4H benzol |, 410, X, azi n- 3-one (E. 122) The title conmpound was prepared
inasim |banzcr{ﬁ14he‘qazvb3ﬂ>@arﬁ%i%6>3 Mass spectrum (APl -~): Found 480 (MK-~).
C)7H0j 5 es 479, 35 (2H. m, 1.51 (1 H,
n @6 'CP“ Cﬁj”f’%é’“dlwa)s Rropgrd ‘”rﬂs‘mga’ﬁa’?%iﬁ% E”‘”‘“?Pﬁ? 5 2.80 (3H, s), 2.92

(2Hrr) 3 X 4 4:5944€2H, s), 6,75
(Y H n‘) %fé&*gsﬁe%ﬁunﬁ@APl )%uﬁ@ 'j'b (1\51}1' ngHSOZEINJG,Preq ired ,127 66 (IH ¢l ~ J=
8 Hz), 8.44 N(vﬂlechcm & 1-319_"%1;»@_ 1197 E;zmrmj e.5224H. m). 2 80 (JH_ 5), 2.89 (2H.
m). 2.96 (2H. t. ] = 6 Hz), 4.25 (3H. m). 4.56 (2H. s), 6.43 (1H. d. J = 2 Hz), 6.53 (1H.
dd.J=9,2 Hz),6.71 (1H,dd, ] =9, 3 Hz), 6.88 (1H. d. J =Y Hz). 7.22 - 7.35 (2H, m),

15 845(1H,d,J=9 Hz), 8.47 (1H, br s).

Example 127
6-(4-(1-(2-(5-(8-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4-methyl-
4H-benzo[1,4]oxazin-3-one (E127)

20  The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API™): Found 466 (MH™). CogH,gFN30,4 requires 465.
TH NMR (CDCly) 8: 1.86 (2H, m), 2.02 (2H. m), 2.52 (2H, m), 2.79 (3H, s), 2.93 (2H,
m). 2.96 (iHh t, J =6 Hz), 3.35 (3H, s). 4.28 (3H, m), 4.56 (2H, s). 6.55 (2H, m), 6.70
(1H.dd, J=9.2 Hz). 6.90 (1H,d. ] =9 Hz), 7.22 - 7.36 (2H, m), 8.45 (1H, d, J = 8 Hz).

19
in

Example 128
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-
benzo[1,4]Joxazin-3-one (E128)

=77 -



6-(4-(1-(2-(S-(S- FIl noro-2- methyl) q uino liny ony)coéqy%PQp%m erid
inyl)metbyl)-4H benzo[ 1, 4] oxazi n-3-one (E124) A m xture 6787 -gi

peri di Ryo bi®izkw |)-4H benzo [ 1, 4] oxazin-3 -one hydrochrempdfidsls 2 0,

).9-) mmol ). 2-(5-(S-tluoro-2-rnctbyl)quinolinyloxy)etlivl bromde (1.32 g,
4.65 mol ), 15 diisopropyl ethylamne (12.4 nlL) and isupropanot (50 nlL) was
heated at reflux under ar.pn for 36 h, cooled, fhen evaporated in vacuo. The
residue was partitioned between wate 00N aqueous sodi um hydr oxi de
(20 nL) and dichloronmethane Q x 50 i ). onbj ned organic extracts were
dried (Na-~S04) and evapor at ed-1 Ky asolid (2.2 g)-

Chr omat ography on silica with{0 - 20% net hanol /ethyl acetate 20 gradient
elution gave the title ¢ (L" )8 g, 68% as a colourless solid. Mss
spectrum (Al ?[-~): Found{ 45 ~). C?-6H?SFN30-- requires 449. 1 H NWR
(CbCl~) 8: 1.29 (2H, 5 t'm, 1.65 (2H, m, 2.15 (2H, m, 2.45
(214,

5,56 (20 sdyion s -fhloty P ingi e oemite 864 % 31317) . 6.87
1H d~Ju 9, 721 - tn)~ 835 (d1-1%, - .42 (1H d,

S s e PeiE gy A SR Rl i derdon Gl 9T 1

| oxy) e 2 hy]nmdl) BEd Biighptop¥mine ESMIWD). 842 R isdbrbBanzahbl ooxazi n- 3- one

(E125) 30 The title conpound was prepared in a simlar manner to anple 3_
- 76 ANO o1 347U areflix APR42 005 TRETE&PON /Miz84d Wisseodqseend gmagosikd 'in) :  Found

464 (MH+). C/Z7H30EN303 requires 463. 11- NVR ( CDCl, - 1.35 (2 , 1.54
(I H, ( MY C%tf?-eﬁ(: JEEidyR Wa%p%{@zqq. bW'?e@<.}’Sé°{02’F%téa”8,(Jg)@fhmﬂfi%)"{ate%.(?@ ?):),H, s).

G r g el B hs oted By iy Ghous Sofid Sllyhod friforgdlhy S, 2y 07
720 - Salud4d e biBwAZlil WhithIwaHz)rifiedX3gHr€maderaphy 4n{sllica gel (30 g) '

2-(5-(8-Fl uoro- 2-net hyl ui nol i nyi oxy) et hyl i peridinyl)oxy)-4H-
(2-( (eluting with 0 - 15% ?ne%h?mol in eth}¥1 ace¥a)te to )g/iv)epthg titie con%pt))umi/)(o.t% g,

10 47%) as a brown solid.
Mass spectrum (APIF): Found 466 (MH™). CpgHng3 CIN305 requires 465.
LTH NMR (CDCl3) §: 1.33 (2H, m), 1.47 (1H, m), 1.63 (2H, m), 2.15 (2H, m), 2.46 (2H,
d J=7Hz), 2.68 (3H, s), 2.87 (2H, t, J = 6 Hz), 2.97 (2H, m), 4.24 (2H, t, ] = 6 Hz),
4.55 (2H. s), 6.50 (1H. d, J =2 Hz). 6.72 (1H, dd. J = 8, 2 Hz), 6.78 (1H, d. ] = 2 Hz),
15 6.85(1H,d.J=8Hz),7.17 (1H,d,J=9 Hz), 7.56 (2H, m), 8.32 (1H. d, ] = 9 Hz).

Example 129
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4- )
methyl-4H-benzo[1,4]oxazin-3-one (£129)
20  The title compound was prepared in a similar manner to Example 3.
Mass spectrum (APIT): Found 480 (MH™F). Co7H303°CIN303 requires 479.
THNMR (CDCl3) &: 1.35 (2H, m), 1.50 (1H, m), 1.67 (2H, m), 2.14 (2H. m), 2.52 (2H,
m), 2.71 (3H. s), 2.92 (2H, m). 3.03 (2H. m). 3.35 (3H, s), 4.25 (2H, m). 4.59 (2 H. s),
6.76 (3H. m). 6.89 (1H,d.J =8 Hz). 7.22 (1H.d. J =9 Hz). 7.60 (1H.d. J =1 Hz), 8.35
25 (1H.d.J=9 Ha).
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benzo[l 4] oxazi n-3-one (E126) 10 The title conpound was prepared in a
simlar manner to Exanple 3. Mass spectrum (APl +): Found 25‘@ Q

-C25H26F 451. IH NMR (CDCI3) 5: 1.81 (2H, , 2.52
(2H, m%s‘%%?%res 2.89 (2H, (rr), 2?96 (2H, t.( J =m6 H‘;z‘")ﬁz*l{’.(lég” t3H, m,

4.56 (2H, s), 643(1H d J =2 Hz), 6.53 (I H dd.J=9,2Hz),6.71
(IH,de9r3Hz?’ q3§8(IHdJ9Hz)722735(2H m, 159,45 (1 H d, J =9
Hz), 8.47 i)r S). Exanple 127 6-(4-(1-(2-(5-(8-Fluoro-2-nethvl)q

ui nol i nyl oeqw) ?ILBNP—(WDCBRfer' mélwywqmn&mmtxp)@mylﬁip@ﬁﬂﬁ@ﬁ)%w ppazin- 3-one

(E127) 20 The title conpound was prepared in a Simlar manner to Exanple 3.
Mass spectbum[lAHbﬂszemmt(MBG) (MH). C76H28FN304 reqw res 465. |IH NWR

.(CDCl 3) 5 186(2H 02 (2H. m, .2.52 (2H, n) 79 (3H, s), 2.93 (2H,
m), 2] 96 (Bl tigle cqrnaowstwsza«'gsd(rswngl)ﬂrmn@%t@ ﬂmﬁ§w4 56 (2H, s), 6.55

.(| H dd, e gv‘iﬁzsfe%“”%({ipr d JG"bﬁz36Q§D/{L£+\7 Co8ta v N USRS “Flarz) . Exanpl e
128 6-(4-

ui nol i $1yl f)i%ﬁq[&g%j@pl ﬁeé ﬂ&@n@}gﬁﬁe ) qz[jl—fl) hve?’llzgj % (’))x7a%z'JH 5) gnge8 ((E128) 2 1
APR 2005 )03/ 346 4)PETS Eﬂmmmvm ol 6A0@Huauoﬂ3¢fz> 6.53 (1. dd, =9,

2-(5-(7- chIoroerethyI) nollnlgﬂx yet hyl brom de (O. 64 , 2.13 mml)
6- (4- pi perd Hizhyil Hetliy|d) J&I%Héhﬁcﬁ[gjﬂ }dxhz@rﬁ&l drd (fiddothl%inde.o0d1Bo g,

2.13 mmol) d, di ORYy, nm.. 8.62 nmol) in isopropyl alcohol
(60 m.) 5 ’Rgg Jgtﬁlﬁgd élt% é’gﬁgg( %brié h. The reaction m xture was cool ed
and evgporated in vacuo. The residue was partitioned between

di chl oronet hane (30 nlL) and water (30 nlL). The organic |layer was dried over

anhydr ous Badhpimnisul fate and evaporated in vacuo to give a brown oil which

was purified by chromatography on silica gel (30 g) el utlng with 0 - 15%
net hanol in(eth@- ba@e@théo@orngﬂqutlh@lmytow)eél@dhanﬁddml 2%y )gt-methyl-

4H-benzo[1,4]oxazin-3-one (£131)
The title compound was prepared in a similar manner to Example 3

15 Mass spectrum (API™): Found 482 (MH™). CogHpg32CIN3Oy4 requires 481.
IH NMR (CDCl3) §: 1.84 (2H. m), 2.02 (2H, m), 2.52 (2H, m), 2.72 (3H, s), 2.91 (2H,
m), 2.98 (2H, m), 3.32 (3H, s), 4.27 (3H, m), 4.56 (2H, s), 6.54 (2H, m), 6.76 (1H, m),
6.89 (1H, d, ] =8 Hz), 7.24 (IH, d,J =8 Hz), 7.60 (1H, m), 8.37 (1H, d, ] =9 Hz).

20  Example 132
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperazinyl)methy!)-4.H-
benzo{1,4]oxazin-3-one (E132)

The title compound was prepared in a similar manner to Example 3.

Mass spectrum (API): Found 467 (MH"“). Cos H2735C1N4O3 requires 466.

TH NMR (CDCl3) &: 2.49 (4H, m), 2.67 (4H, m), 2.71 (3H, ), 2.93 (2H, m), 3.42 (2H.
s). 4.26 (ZH, m), 4.60 (2H. s), 6.78 (2H, m), 6.90 (2H, m), 7.22 (1H, d, J =9 Hz), 7.60
(1H. m). 8.20 (1H, brs), 8.35 (1H, d, J =9 Hz).

1~
(V4]

Example 133
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10 47% as a brown solid. Mass spectrum (APl +): Found 466 (NI H+).
C26H7835CI N303 requires 465. 1 H NWR (CDClI 3) 8: 1.33 (2H7? m ird. ﬁg(l H m,
163(2&,9,215(214n)246(2H d J =7 Hz), 2.68 (3H, , 2.87
(2H, t WPWHM), 2.97 (2H7T ), 4.24 (2H, t, J =6 Hz),PCT/EP01/12344
4.55(2H.s), 6.50(1H, d, J=2Hz), 6. 72(I H. dd, J= 8, 2 Hz),6.78 (IH d, J = 2 Hz),
15 6.85(1H,d, J=8Hz), 7. 17(1H,d, J=9Hz), 7. 56(214, M), 8.32 (IH d, J =9 Hz).
Exanpl e 61@9(16(36@5-((/'1Cb1@r0@Bnéﬂ}y@qlnmolmth}llmﬁﬂhyip)enql1wli)oxm)ﬂb‘1— i nyi oxy)

ethy 1) i, ny m.e thy I') -4- nethyl-4H benzo[ 1, 4] oxazi n- 3- one
(E129) 28* "FEB ‘UP’E‘}Zé“é 6@33%@3 prepared in a sinilar manner to Exanple 3.

Mass s r requires 479. 114 NWVR
(CDClS)p e@’te e W‘gﬁ“%@y@gﬁg?i‘{ Wn&” %@Qigg&%% > 14 (2H 1), 2.52

(2H,  mMMasd.spdctiudih ABDY): 2o L(S’Z)HMEH")) g@ﬁg@@mjm requidbs 8H, s), 4.25 (2H
m, 4.59 (2 H s), 6.76(3H m,6.89(1H,

722(1H, d FINOER YCDOBO(: 1,8, QL nhiz) “787‘35*1) 251‘(’1”Hm)d° 34 (9HHR).2.60 28, 2 1 APR
2005 WO 02/ 34754 PCT/ EPOL/ 12344 Exanp :
6- (4- (102 YB-BIL ShPotd2bL wit AyP)gHi nﬁHhX/[%‘kﬁe@ RYIO i pekT diligl §-0xy) - 41+

b N 3; |
manner KONRETS: 31, GEL Lot o RRr R B0l i B EREAATT dedefBeancrnmon
6 8 2H, 2.51 (2H, m),
o8  SniAg] oo Shaps e, Mgl L. g"‘g&ﬂﬂ?%fﬁ@ . b 55 <2H( 5. "5 40
(1H, d, J = 3 H2), 653(IH dd, J = 9, 3Hz) 6.78 (1H d,J=2 Hz), 6.88
(1'H d J=9Hz) 724(1 H d.J 9Hz) 7.60(1H, ), 8.37 (1 H d, J =9 H), 8.50
(|H100rfs‘5ﬂml19 ampl e 131 6- (4- (1-(2-(5-(7-Chloro-2-nethyl) q

ui noli m@-@i)f%{ll@t—PY(J72C!?liop(?&[lgniem(fll))qu1r}/o)lmylo”%p%pyl)plperldmyl)oxy) 4-methyl-

4 H-benzo[1,4}oxazine-3-one (E134)
The title compound was prepared in a similar manner to Example 3.
Mass spectrum {API*): Found 496 (MHY). Cq7H303°CIN3O4 requires 495,

15 IHNMR (CDC13)'6: 1.82 (2H, m), 1.98 (2H, m), 2.11 (2H, m), 2.34 (2H, m), 2.61 (2H,
m), 2.71 (3H, s), 2.79 (2H, m), 3.33 (3H,s), 4.17 (2H, m), 4.26 (1H, m), 4.56 (2H, é),
6.54 2H, m), 6.79 (1H, d, J =2 Hz). 6.88 (1H, d, J=8 Hz), 7.23 (1H, d, J =9 Hz), 7.59

- {1H,d,J=2Hz), 8.38 (1H,d, J =9 Hz).

20 Example 135
6-(+4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperidiny)methyl)-4-(2-propyl)-4 H-
benzo[l,4]oxazin-3-one (£135)

The title c0mp0und was prepared in a similar manner to Example 3.
Mass spectrum (API™): Found 474 (MH™). Co9H35N303 requires 473.

25 1H NMR (CDCl3) &: 1.30 (2H, m), 1.49 (1H, m). 1.55 (6H, d, J = 7 Hz), 1.67 (2H, m),
2.15 (2H, m), 2.52 (2H, m), 2.73 (3H, s), 2.94 (2H. m), 3.05 (2H, m). 4.28 (2H, m),
4.45 (2H, s), 4.69 (1H, m), 6.77 (2H. m), 6.89 (2H. m), 7.24 (1H, d, J = 9 Hz), 7.56
(2H. m), 8.43 (1H.d, J =9 Hz).

10
j

Example 136
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4H benzo[ 1, 4] oxazi n-3-one (E131) The title conpound was prepared_ | .
simlar manner to Exanple 3. 15 Mass spectrum (APl +): Found 24%2@-?%/&«@&
-026H2835%1 04 requires 481. 1 HNWR (CDClI3) 5: 1.84 (2H n%@ H, Al
2.52 (2H 4‘}52’345 72 (3H, s), 2.91 (2H m), 2.98 (2H, C P?%W*
(3H, m, 4.56 (2H, s), 654(2H n) 6.76 (1H, n)
6. 89(1H,d, J=8Hz %ﬁ J=8Hz) 60( 1H, m —9Hz). 20 Exanpl e
132 6- ( 4- P13 (%:fsbx(%flv Flas‘r)amzmﬁq*erwwwetambHmerlﬁw%m%vby%’ BeRe B2l nyl ) m
ethy 1)- a4k . ggr}z&ie (Eéég azi n-3-one(E132) The title conpound was prepared in
a simlar mannér 10 anple 3. Mass spectrum (APl +): Found 467 (MHK).
C25H2735C1N403 requires 466. 25 1 H NWR (CDA 3) 8:H2.49 (4H, m, 2.67 (4H,
.m, 2.71 (3H, s), 2.93 (2H, m, 3.42 a 4 SH, m, 4.60 (2H s),
6.78 (2H, m, 6.90 (21-1, m, 7.22 (1 , 7.60 (1 H
m,8.20(11-1,br s), 8.35 (IH, d,od = ). (fplae 133 -79 2 1 APR 2115 WO
. 02/ 34754 PCT/ EPQL/ 12344
6-(4-(1-(3-(5-(7-Cnloro-2- et hyl )qui nol i nyl oxy) propyl ) pi pe ridinyl)oxy)-4H
benzo[ 1, 4] oxazi n-3-one (E é title conpound was prepared in a simlar
manner to Exanple 3. MaS§ speéctrum (APl +): Found 482 (MH+). C261-12335C1LN304
requires 481. 5 IHNWR (CDC-13) b: 1.81 (2H, m. 1.97 (2H, m, 2.11 (214.
n). 2.34 (2H, m, 2.60 (2H, m, 2.72 (3H, s). 2.77 (2H m, 4.22 (3H, m,
57 (2 H AshjxtoredE 6((14H:1pd1dn|w mebhyitizd H-tenwd | 4{dxakin-Hene HycBocHBoﬂrdYe)(O |979 (1 H.
J: Hzé'688 |H, d, J =9 Hz), 7.24 (1H, d, J =9 E& (1 H d,
068 mmol 2-6-(2-mpethy Bawipgzoligy Aexyethyiibraspids X0.019 & Q%Wénqlh
1

4 Chl hvi i nyl
oyl ) ot BT B8y e 2 OibePRioh 2E S ke aried. 3. e (LG Prne
le corrp@m@@ HES eRipBRAES d2ud FhE kadu BNBAitOndEXBTRE& B0% aqueous

NaOH (2 mL) and dichloromethane (3 x 2 mL). The combined organic extracts were

d
J
6-
pr
ti

10 applied directly to a 5 g sep-pak silica cartridge. Gradient elution with 0 - 20%
methanol in ethyl acetate gave the title compound (0.022 g, 76%) as an oil.
Mass spectrum (API™): Found 433 (MH™). Co5HogN4O3 requires 432.
?H NMR (CDCl3) 8: 1.32 (2H, m), 1.50 (1H, m), 1.65 (2H, m), 2.18 (2H, m), 2.46 (2H,
d, J=7Hz), 2.90 3H, s), 2.97 (CH. t, ] = 6 Hz), 3.04 (2H, m). 4.33 (QH, t, ] = 6 Hz),
15 4.59(2H,s), 6.57 (1H,d, J =2 Hz), 6.74 (1H, dd, J =9, 2 Hz). 6.86 (2H, m), 7.50 (1K,

d. J=9Hz). 7.75 (14, t. J = 9 Hz), 8.49 (1H, br s), 9.64 (1H, s).
Example 137

6-(4-(1-(2-(5-(7-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-
20 benzo[l,4]oxazin-3-one (E137)

H
. N @)
O/\@ T
07 0
fb\
N
Me N F

- 8] -



Mass spectrum (APl +): Found 496 (M+). C27H303CI N304 requires 495, 15.1 H
NVR (CDCI 3) 8: 1.82 (2H, m, 1.98 (2H, m, 2.11 (2H, m, 2. ?&1( M

2 1
(2H. m, 2.71 (3H, s), 2.79 (2H, m), 3.33 (3H s), 4. 17 (2H, r’r), .26

, J

J=

2.6

(1H,
n, 4.56WOR348H, 6.54 (2H, m), 6.79 (1H, d, J= 2 Hz). GPEBEPAV/H34 4d =8
Hz), 7.23 (1H, d, J =9 Hz), 7.59 (I H d, J =2 Hz), 8.38 (1 H, d, 9
Hz). 20 Exanple 135 6-(4-(1-(2-(5-(2-Methyl)qu
i nol i nyl oxy3ettiovnh ) @f pers-gimydrdTehbgl )qdinélZndyoapsthy - 4rbmide (0.10 g, 0.35
benzo[ 1, 4] oxazi n-3-one (E135) The title corrpound was prepared in a simlar
manner t onEeAnph-&4 elperwyémsqbebt%ﬁmr(zxxﬁl 4yexaguhand 7y deoiorideCHO HB 58303

Cent S £ Bimrish b7 bbby e (0053t b b 31 koo st alkgndig Sz o

(2234 (2!—I,WL 85 :g{e(@slt (r%hlu§r%v 4? ﬁ8c g%‘d’ arm evap%iﬁéd g/?'daczﬁ) ﬁﬁ?@sx&igg‘y@ H.6 5,7

J = 9 #z)parB@ridasgelveenldohi lofnahdheAPR: 2008 WDe O/ rﬁﬂ;?SZFhPEE@aﬂzQQM&ZM4
6- (4- (1 (2 (5-(2-Met hyl ) qui nazol i nvl oxyseth yl)
pi peri di ragdd 7¢remw¢ prmwbednzlbmcmlpmndk@g whg‘-ho\h@s ‘(@EQG’WYI—D 020% methayolmi xt ur e

of 6-(4-pi r|d| H benzo one h roc | oride (0.019
0. 067(nuﬁBI%§W 3eq %te Qgh‘étﬁ fi aﬁP'ﬁa%{‘ﬁ}ﬁQ/b 6%%@ .0 18 g, 0.067
nmol di H s ( heat ed at refl ux
for %34 h. M%é%l%@lg%mﬂm en )(eggg%dr%?oed i nj v%g 0" The Jr%éllméue Was partl tioned

bet ween 10Y0agRECUSCI; NGO @HM) and (@'HCBJ) orenetthame2(13 (FHZ2myD) 45 Bre
conbi ned organi c extracts were 10 applied ‘di rectly toabs5g sep-pak silica
car t r i @gen). GrAU3dhts)1.BE (h m), 3H030(2H. 2006 . 2déRHamd) 4.5 (BH.re)l 6.8¢ étm).gave t he

EMES. CO%% o 150t e s (00, PLIs P93 B S (L 9 s TOURS. 49

9.17 (1H, brs).

Example 147
15 6-{1-[2-(6-Fluoro-2-methyl-quinolin-5-yloxy)-ethyl}-piperidin-4-ylmethyl}-4 H-
benzo[1,4]oxazin-3-one (E147)
The title compound ‘was prepared in a similar manner to Example 3.
Mass spectrum (API): Found 450 (MH™). CgHpgFN301 requires 449.
THNMR (CDCl3) &: 1.33 (2H, m), 1.49 (1H, m), 1.62 (2H, m), 2.04 (2H, m), 2.46 (2H,
20 m), 2.72 (3H, s), 2.81 (2H, m), 3.00 (2H, m), 4.37 (2H, m), 4.60 (2H, s), 6.58 (1H, d, ]
= 2H), 6.74 (1H, dd, J = 8 Hz, 2 Hz), 6.88 (1H, d, J = 8 Hz), 7.28 (1H, 4, ] = 9 Hz),
7.44 (1H, m), 7.70 (1H, m), 8.42 (1H, d, J =9 Hz), 8.51 (1H, bs).

Example 148
6-{4-[2-(6-Fluoro-2-methyl-quinolin-5-yloxy)-ethy}|-piperazin-1-ylmethyl}-4H-
benzo[l,4]oxazin-3-one (E148)

Q]
(W)}

The title compound was prepared in a similar manner o Example 3

Mass spectrum (API): Found 451 (MH™). Ca5H27FN4O7 requires 450.



1 HNWR (CDCI3) 5: 1.32 (2H, m, 1.50 (1 H m, 1.65 (2H, m, 2 18 (2H, m,
2.46 (2H, d, 5 =7 Hz), 2.90 (3H, s), 2.97 (2H, t, J =6 ? f Qq%(ZH n,
433 (2H, t, J =6 Hz), 15 4.59(2H,s),6.57(IH d.J=2Hz), 6. 74( c'ld
9, 2Hz) . 6WBBRBH3) , 750( 1 H, d,J=9Hz).7.75(1Ht,5 PCT/EP01/12344
9Hz), 8. 49(I1H brs),9.64(1H,s). Exanple 137
6-(4-(1-(2-(5-(7-Fluoro-2-nethyl)quinolinyl oxy)ethyl)piperidinyl)nethyl)-4H
20 benzol f; HAOXAZDOI 3 oona,gq&ﬂ{szg Y€y 04 347 247REH, @?@w@@%ma@ utj on of
2-(5-(7-fluoro- Hyl qumollnyl)oxyethyl brom de mol ),
6- (4- pi pe). |4d381§/?1}hﬁnhy4[60(42|ﬁ£ b&;rﬁw[uﬂ]ﬁoﬁak(zﬁaﬂpﬁéfmyﬂr dchi=c9er)3 743. 10 g,
0. 35 mml and di i S(l)_gropi S %B 1.44 mol) in isopropyl alcohol
(10 nm) smheatld Fam 18I7l§§<Hf69r &8 HH, dobFddand evaporated in vacuo. The
residue was 5 partitioned between dichloronethane (5 m ) and water (5 ni).
The organic |laver was added onto a pre-packed silica colum (10 g) which
was elsut gdawidib19 - 20% methanol in ethyl acetate to give the title
"~ conpound (0.068 g, 43% as a colourless oil. Mass spectrum (APl - ): Found
450 (VH. !IS)'I (Z—(7Eﬂ—l)8ﬁl\¢’%@32 -metiuyiresnddnS-yloxy)-biR1 | pipetid)n-3:ylhe 8 )-PH m), 1.48
(1 H m 2H n3,213éz)ZHn)245(2H 10 M. 2.70 (3H, s). 2.92
(2H m, bS“%Pil(‘ azipy-3-ope $h14 4.57 (2H, s), 6.57 (2H, M, 6.72 (1 H,

49> Sue Bt Vs%;@%%qqed% BubEdannts Keifthie® 833 (1 H o I =9

6-{ 1- 12- (BsEkpt@mcAmEs: meuna%a@mm)5C>5Faxy97re{®ykdqunbp%7 di n-4-yl nethyl)-41
1- benzo[ 1, 4] oxazi n- 3-one(E147) The'tifle corrpound was prepared in a simlar
manndi0 t HE)&Mﬁ){@DGlJ) SMBhSS (BHemt)rlum (IBPh)) 1.6®(id, rﬁﬁ@ (MH; m)@@HE}IFNSOS
requires 449. 1 H NNMR ( CDC é 2 (2H, m,
2.04 (2HMny: 7723&65)( 2488 PE@H}};J 0%(“#2 n(lMM @;r? g, 8§9(( B 9 ﬁ)>6 (éHab X2H m.

Lony 60t B B, £ %ﬁ ‘f%#?;gﬂéﬂi?: L= 5891 199 GEomy 726 9ty (114
m, 7. 70d(JH19EH'3)18.89‘{?{—I.(141§-.4 d, =9 Hz), 8.51 (]H, bs).

;.-
th

Example 150
6-{4-[2-(7,8-Difluoro-2-methyl-quinolin-5-yloxy)-ethyl]-piperazin-1-ylmethyl}-4H-
benzo[1,4]oxazin-3-one (£150)

The title compound was prepared in a similar manner to Example 3

Mass spectrum (API): Found 469 (MH™). Ca5HpgFoN4O3 requires 468.

20 lHNMR (CDCl3) &: 2.48 (4H, bs), 2.64 (4H, bs), 2.77 (3H, s), 2.87 (2H, m), 3.42 (2H,
s), 4.34 (2H, m), 4.60 (2H, s), 6.81 (1H, s), 6.90 (2H, m), 6.99 (1H, m), 7.26 (1H, d, J =
9 Hz), 8.19 (1H, dd, J = 9 Hz, 1Hz), 8.51 (1H, bs).

Example 151

25 6-{1-[2-(7-lodo-2-methyl-quinolin-5-yloxy)-ethyl}-piperidin-4-ylmethyi}-4H-
benzo|l,4]oxazin-3-one (E151)
The title compound was prepared in a similar manner to Example 3

Mass spectrum (API): Found 558 (MHT). CagHagIN305 requires 557.

30 Example 152



Exanpl e 148 25

6-{4-[ 2- (6- Fl uor o- 2- met hyl - qui nol i n- 5-yl oxy) - et hyl ] - pi per @z{ nkfit ¥0itet hy! ) - 4H
- benzld oA9xazi n-3-one (EL148) The title conpound was RiGRaSHeH24M @ simlar
manner to anple 3 Mass spectrum (API): Found 451 (MH): C25H77FN403

requi res 450. 1 Art 20115 WO O' ./ 34754 PCT/ EPOLI 12344 111 NWR (CDCI 3) 5:

438 (2HMEY ﬁéﬁ%ﬁ»‘% £t S} Gl { Sl By BB, )

aZ;"Z) Z}]‘}:‘/llhox(yi q'ﬂnn(mne Ledi® dodirie (@?:2)7 87 (1 H bs), 848 (11-1, d, J = 9

6-{1- [2A(ﬁip<&:r£>)lofr ISQOF[G-(Z -[oed- hyihetdwi qaiholivn-5-Wé0R e rye}-pipktie pi-pgimethpti4- y| met hyl
)-4H benzo[ 1, 4] oxazl n- 3-one E149é The title conpound was prepared in a ‘
si mi | ar +hehenee! ltdoazamproae 3(1 SHEns ﬁ%@ﬂma@ﬂipwppepo(ﬁﬁdcn%dq NP,

C76H/7TFZN303 requires 467 10.1 H . H, .
1. 63" (Zﬁil\% “UlQ%j_ij (néHV?Mqu u%xb @Hl ﬁ/.)m SQPT# a( gIQOL %Ox 20 g% ('éHOH 3. 0 .
(2H m 34 L2 S 6

=2Hy) o IHtgdHﬁo ré*“ é)ﬁuéezg%’? 1&&&@3’58#21%@58 o%asin gl BV 5 = 9
Hz) 8. d@hlo2dhetiMne (Bﬁﬂﬁmﬂpinem&ﬁx@ (6-:88045mL2- UKe deﬁlnfd layexownmsébamted

et hyl -qui nolin y | oxy)-ethyl erazin-1l-yl methyl
benzo[1am1@%é&ﬁﬁn3dbh@e(é%59¥Ixﬁéafmfp%6®bﬁmduﬁwgwa§hGﬁé%ém@ﬂhmﬁﬂanS|n1|ar

t t AP . C25H26F2N403
?Egﬂ.ei e%t%hg’éa@%“’f% N%@?e% %%3pr0§r%g égl %’ho’ Ed%m £3 () (414 Lis), 2.77
31 +yS)n r 2H, 6.81 (1
H é’?,S%‘Fé%ﬁ%%ﬂ?%@%Fsé’“ﬁﬂf@"’nﬂi gt “@_“ “TH) 818 (1H .
9 Hz, 1 Hz), 8.51 (1 H bs). Exanple 151 25

6 {1- [2 do- 2- met hyl - qui nol i n on th i peridin-
benzo[ 1T Eﬁé‘% YIRE SOBRROTEBY e hboX¥ 1 oYL Pl RS

ethyl)piperazinyl)methyl)-4 H-benzo[1.4]oxazin-3-one (E115) and a suitable alkylating

1y1)qu1no loxys hyl'}- 4|+

- agent using a procedure similar to that described in Description 7.

n

Table 7

sases

Example | R Mass spectrum (APIT)
E153 ethyl Found 461 (MH"). ‘
C27H32N403 requires 460.
E154 1-propy! Found 475 (ME).
C28H34N403 requires 474.
E153 1-butyl Found 489 (MH.
C29H36N403 requires 488.

-84 -



The title conmpound was prepared in a simlar manner to Exanple %ms
spectrum (API): Found 558 (M#). C76H781 N303 requires 557. 23b ARk 152

-83 WO .1 1 APR 20115 PCT/ EPOL/ 12344

2- Met hyl 2‘458?%&?75}( 3- oxo- 3, 4-di hydro-2Hbenzo [ 1,41 PCT/ER01/12344

oxazi n-6-yl nmethyl)-piperidin-l- yl]-ethoxy}-quinoline-7-carbouitrile (E152)
A m xture of 6-; .
| -[2-(7-1 odo- 2- met ByP6 qui nétmethsl i gxppnd By (Yikb)-peri di n- 4- yl net hyl } - :
1H benzo[ 1, 4] oxazl n- 3- one | ptdghig. O. d_coppef.o.(1) cyanide (50nmg, 5
0Sdi nmol ) in N-mef hvl pyr oi e (?r%@?%@srteﬁ%’@%d‘&agt 90GE for 18hrs.

Upon cooling to rognst enpenatyi e t hg FRageOMVIM Xt ure was pat titioned
 between dichlorofrethane (SnL) and gnmmonia (0.880, 5nl). Thelorganic |ayer
was separated ang applied directly |t&2AI3N3§3peauipmcided silijca col um

el uting wth 0- 20¥-ethanel—in —ethyt—acetate—tpafford—the—{itl e conpound
.as a yellow oi | (BOnY; 23(/()0%16%81%&35 F@ﬁs’&@?rﬁmﬁh ): Found 457 (MH).
C25H26F2N4A03 requjres 456, The fol | qQuiyrgleM03UREsireses3d. prepared from
6-(4-(1-(2-(5-(2-pmethyl)quinolinyl oxy)

et hvl ) pi perazi nvl ) net hyl ) - 4H benzo[ | . 4] oxazi n-3-one (El 15) and a suitable
al kyl ati ngExaagdaddusi ng a procedure simlar to that described in Description
7. |5 Table 7 Exanpl eRMass spectrum (API +?1 E153et hyl Found ﬁgl MA .
C27H32N403-Eidylrbridsl24gometey sauinglippyylesirdhv-pipqrdip-4-yingesh zt’r{étOB requires
474, 1651‘13'%'&)’[&,5%%9in4§%n§méﬁ C29H36N403 requires 488. -84

The title compound was prepared using a similar procedure to that described in

Iy

Description 7

Mass spectrum (APL): Found 460 (MH™). CogH33N3073 requires 439.

'H NMR (CDCL) ©: 1.28 (3H, t J 7.1). 1.35-1.40 (3H, m), 1.59-1.66 (2H, m). 2.19

(2H. brt J 11). 2.52 (2H, d J 6.6), 2.73 (3H. s), 2.97 (2H, t J 5.7), 3.07-3.11 (ZH. m),
10 3.97 (?_H, qJ7.2). 430 QH. t J 53.7), 4.56 (2H, s), 6.56-6.81 (3H. m), 6.86-6.91 (1H,

m), 7.22-7.26 (1H, m). 7.51-7.62 (2H, m), 8.41 (1H, d J 8.5).

Example 160
. 7.8-Difluoro-6-(4-(1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperazinyl)methyl)-4 H-
15 benzo[l,4]oxazin-3-one (£160)
) The title compound was prepared using a similar procedure to that described in
| Description 16. The starting compound was 2 3-difluoro-4-hydroxy-benzoic acid
methyl ester which was converted to D51 (see D51) and then underwent the sequential
reactions described under D52-56.
20 Mass spectrum (APIF): Found 469 (MH™). C25HogF2N, O3 requires 468.
IH NMR (CDCl3) & 1.59 (4H. m). 2.50-2.70 (4H. m)., 2.73 (3H, m), 3.51 (2H, m),
4.29 (2H. m). 4.66 (2H, s). 6.60 (1H, m), 6.80 {(1H, m), 6.92 (2H, s). 7.24 (1H. m),
7.50-7.65 (2H. m). 7.87 (1H, br s), 8.43 (1H, m).



2 1 APR 2005 NO 02/ 34754 PC/EPO /12344 E 1562- et hyl - Kg @3 (NITH).
propyl C29H36N403 requires 488. E157benzyl Found 523 (NM—I-) 3{ @

requi r eswa@/34sk58phenet hyl Found 537 (MH ). C32H36N403 regulrm]/5z’.§54 Exanpl e
159

4- Et hyl - 6- (1 i 2- (2-met hyl - qui nol i n-5-yl oxv) - et hyl J- pi per-idi n-4-yl nethyl)
-4H ben eé}'eq)éilz' n-3-one (E159) 5 The title conmpound was prepared using a
simlar proc ure“to that described in Description 7 Mass spectrum (API):

Found 46 -6- 3 3 Ao Bxy)dth GG yDméthyi)-428 (3H, t J
7.1.), 1.(83?-\4?%10 %ﬁbp 1. 58‘9%6%&12 Xﬁ% N)ﬁg@ 2&%‘? ﬁﬁ‘ 11§ 2.52

(2H,~ d Jeheyo[l2t|7erzinid-oms) (E1B1D7 (2H tJ 3. 07 3.11 (2H. n), 10 3.97
(2H, q3172) 430(2 t J5.7), 4.56 6,81 (3H m, 6.86-6.91,
(1H, 'title éompoyny Vﬂweweéiwswﬁmnnmm %PI?PH d J8.5). Exanpl e

160 7 8 Eﬂ,; xﬁo 11,(\4[4%5 %L?nd(_ﬁn(@ﬂm\et@y@ %ﬁh'oﬁ%%g{s)%' 14xy) ethyl) pip

er azi nyI )y meth enzo[ 1, 4] oxazi Thé title conpound

was preparegmgi n bar proeedune 18-t hatrdessri bed AsnonDaschijgt i on
1.6. The startl?r%gg)ccgﬁr%gundgwas ZW?dF) | uor o- 4khﬁdrgxy benzbtr)tl cDg‘?l d nethyl

ester whi(CH. mds2.¢dMidrd.gd= Ud{z%lu sfe}e, sSALYS a1td, tf hend Hm}Jer%e(ﬂH nfe488quent i al
reacti ons_descri bed under Mass spectrum 2 P1T Found 469 (MH}).
C25H26F7NgB3t. ¢ eg@iitizest %érH 15191 q\MQ“(%DQEI ®§0 6+H.1ddsd 7 A1 Hr) 6.7 BH. 4, 75 (4H.

W o2 S A By 20T LM 0 428 (R 08 A B (iR 0L AN M

s), 83 AH m.

Example 162

8-Fluoro-4-methyi-6-(4-(1-(2-(5-(2-

methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4H-benzo[l,4]oxazin-3-one (£162)
15 The title compound was prepared in a similar manner to Example 3.

Mass spectrum (APIT): Found 464 (MH™Y). Co 7H30FN3073 requires 463.

IH NMR (CDCl3) &: 1.40 (2H, m). 1.50-1.65 (1H, m), 1.65-1.70 (2H, m), 2.20 (2H,

m), 2.50 (2H. d, J =7 Hz), 2.74 (3H, s), 2.90-3.20 (4H, m), 3.34 (3H, s), 4.30 (2H, s),

4.65 (2H, m), 6.51 (1H, s), 6.65 (1H, d, J = 8 Hz), 6.80 (1H, d, J = 8 Hz), 7.24 (1H, d, J
20 =38 Hz), 7.50-7.60 2H, m), 8.42 (1H. d, J=§ Hz).

Example 163
7-Filuoro-6-(4-( l-(2—(5-(2-methyl)quixioiinyloxy)ethyl)piperidinyl)methyl)—dH—
benzo[1,4]oxazin-3-one (£163)

25 The title compound was prepared in a similar manner to Example 3.
Mass spectrum (API7): Found 448 ([M-H]"). CogHagFN307 requires 449.
IH NMR (CDCI3) 8: 1.25-1.38 (2H. m), 1.50-1.60 (1H. m), 1.60-1.70 (2H, m). 2.14
(2H.m). 2.49 (2H. d. J =7 Hz), 2.73 (3H. s). 2.93 (2H, t, J = 6 Hz), 3.04 (2H. m), 4.27
(2H. t.J=6 Hz). 4.58 (2H, s). 6.52 (1H. d. J =7 Hz). 6.69 (1H. d, J = 10 Hz), 6.80 (1H,

-86 -




29 APR 2005 WD 02/ 34754 PCT/ EP01/ 12344 Exanple 161 a0 .
8-Fl uoro-6-(4-(1-(2-(5-(2-nethyl)quinolinyl oxy)ethyl) pi peri?:lilgnﬁ )\in%mﬂiyl )-4H
-benzoll, i1-3-one (E161) The title conpound was pr e;’\)&rgﬁ%' n simlar
manner tgl\%%;%g’r%rﬁf}’é 3. 5 Mass Spectrum (APl +): Found 450 ( ; %ﬁ%%ﬁéFl\Bm
requires 449 IHNWR (CDA 3) 6: 1.25 - 1.38 (2H, m), 1.45- 55(IH n')

bt SR Rt b b (bl bR RIS

634(1H §§Z 60 (LH dd. J =7, 2 H). 6.79 (L H d, J = 7Hz) 7.24
(1H, d. J = hz) 7.50 - 7.64 (2H, m. 7.74 (IH br s), 8.42 (1H, d, J = 8
10 Hz). Exanple 162 8-Fluoro-4-nethyl-6-(4-(.1-(2-(5-(2-

.met hyl ) qui nol i nvl oxv) et hyu%pl peridi nyl ) met hyl ) - 4H benzo( 1, 4loxazi n- 3-one
"(E162) 15 Thhdolidwine comppansa dEWers | fPepete ertphisd an ssmllcammnm@rt\tampﬁanpl e J.
Mass spectrum (APl +): Found 464 (M+). C27H30FN303 requires 463. 1H NWR
(CDCI 3P 3: 1.40 (2H, n), 1.50-1.65 (1H, n), 1.65-1.70 (2H, m, 2.20 (2H,

, 2.50 t%jmﬂpleﬁ' J =7 Hz), 2.74 (3H, s), 2.90-3.20 (4H, n), 3.34 (3H, s),
430(2H %5(2Hrr)651(1H s), 6.65 (IH, d, J =8 Hz), 6.80
(IHd, J8F@okieh,(4-(124(F- LM dhylquiddzeiing1d8g)ethy) Sifedfiy n2dthyipa-8. 42 (1H,
d, J =8 Hz). Exanple 163
7- Fl uor o- &epze(lid]-pRazis3cone@tlRY) ) qui nol i nyl oxy) et hyl ) pi peri di nyl ) met hyl ) - 4H
benzo[ 1, 41oxazi n-3-one (E163) 25 The title conpound was prepared in a
simlar manner to Exanple 3. Mass spectrum (APl -): Found 448 ([MH-).
CZ6H2&I5I\I3&3m;,ﬁgy|15§5 449. 11-1 NMR (CDC13) 8: 1.25-1.38 (2H, in), 1.50-1.60
(1 H m, 1.60-1.70 (2H, m, 2.14 (2H m, 2.49 (2H, d, J =7 Hz), 2.73
(3H, s) - IQBO((QH(—HG (SB-(5=(BM-JK)1yl)@uﬂdzc(lﬁxlyﬂovy)qthyll}lﬁiieridinyl)mei‘hyl)—-lH—

(2H,t,J=6Hz), 4. 58(2H,s), 6. 52(1IH d,J=7Hz),6.69(iH d, J= 10 Hz), 6.80 (IH -
86 benzo[1,4]-0xazin-3-one (E

Example 166
8-Fluoro-6-(4-(1-(2-(5-(7-Chloro-2-

—
th

methyl)quinolinyloxy)ethyi)piperidinylymethyl)-4 H-benzo[1,4]oxazin-3-one (E166)
Example 167

7-Fluoro-6-(4-(1-(2-(5-(7-Chloro-2-
20  methyl)quinolinyloxy)ethyl)piperidinyl)methy!)-4 H-benzo[1,4]oxazin-3-one (E167)

-87-



2 1 APR 2 9 9 5 WD 02/ 34754 PCT/ EPOL/ 12344 d, J=THz) ; e
724(1H, d, J=8Hz), 750- 7. 60(2H,rn), 7. 61 (1H brs), 8.42(11-1,d, 21 AFB ). The

, foll ow goapeyUnds (E164-167) were prepared in a simlap ST @ Exanpl e
13: 5 Exgﬁ%l e/§113/§4 8-Fl uoro-6-(4-(1-(2-(5-(2-Methyl)qui nazPoI I ny(lféi%‘Yef hy1)

! pi pe ridinyl)nmethyl)-4H benzo[1, 4] - oxazi n-3-one (E164) 10 Exanple 165

{7-Fluoro-‘i 4-(1-(2-(5-(2-Methyl)quinazol i nyl oxy) ef hyl ) pi peri di nyl ) nef hvl)-4
H benz —&4%- oxazi n- 3-one (E165) Exanple 166 15
8-Fluoro-6-(4-(1-(2-(5-(7-Chloro-2 nethyl)
qui nol i nyl oxv) et hyl ) pi peri di nyl ) net hyl ) - 4H benzo[ 1, 41oxazi n- 3- one (E166)
Exanpl e 167 T- Fl udr eefpbuid( df (Bergsla( 719 Gl or phdm@Ceutically acceptable salt
nethyl)guinoIinyloxy)ethyl)piperidinyI)nethyl)-4FFbenzo[1,410xazin-3-one
(E167) 2hareal 2005 WO 02/ 34754 PCT/ EPO1/ 12344 Claims 1. A conpound of
fornuga (I') or a pharmaceutically acceptable salt thereof: Ar q 'rri N Jn x
1 /PT(I) in which Ar is phenyl, naphthyl, a nonocyclic heteroaromatic group
or a bicyclic heteroaromatic 10 group, said Ar ggfoup bei ng optionally
substituted by I - 4 substitue whi ch nmay be {{he sanme or different, and
which are sel ected fppmide grdup £dnsisting of:1

(R%).

9)
in which
Ar 1s phenyl. naphthyl, a monocyclic heteroaromatic group or a bicyclic heteroaromatic
10  group, said Ar group being optionally substituted by 1 - 4 substituents, which may be

the same or different, and which are selected from the group consisting of:

halogen. hydroxy, cyano, nitro, trifluoromethyl, trifluoromethoxy, Cj_galkyl,
trifluoromethanesulfonyloxy, pentafluoroethyl, Cj_galkoxy, arylCj_galkoxy,
15 C1-galkylthio, C1.galkoxyC_galkyl, Cj_7cycloalkylCq _galkoxy,
Cj-galkanoyl, Cj_galkoxycarbonyl, Cj_galkylsulfonyl, Cj_galkylsulfiny],
Cj-galkylsulfonyloxy, C1.-galkylsulfonylCy _galkyl, arylsulfonyl,
arylsulfonyloxy,  arylsulfonylC_galkyl, C1.galkylsulfonamido, Ci-
galkylamido, Cj_galkylsulfonamidoCj_galkyl, Cj_galkylamidoCj_galkyl,
20 arylsulfonamido, arylcarboxamido, arylsulfonamidoC_galkyl,
arylcarboxamidoC_galkyl, aroyl, aroylC|_galkyl, arylCj_galkanoyl, a group
R30CO(CHa)s, R3ICONRRH)(CHa)s, RIR#NCO(CH3)g or RIRANSO(CHy)s
where each of R3 and R# independently represents a hydrogen atom or
C;;4alky1 or R3 and R# form part of a Cj_gazacyloalkane or C3.g(2-
23 oxo)azacycloalkane ring and‘s represents zero or an integer from | to 4. and a

group Arl - Z. wherein Z represents a single bond, O, S or CHy and Ar!
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hal ogen, hydroxy, cyano, nitro, trifluoronmethvl, trifluor Y.
Cl 6al kyl, trifluoromnethanesul fonyl oxy, pentafluoroethylﬁﬁglgﬁg.ﬂmiy

- aryl C1- 15 Cl1-6al kyl thi o, Cl_6al koxyCl_6al kyl ,
C3 7cycI6‘%gi%§é¥7€i 6al koxy, Cl-6al kanoyl, Cl- 6al koxycar b&’WIEPW”:m
Cl. 6al kyl sul fonyl, Ci-6al kyl suI finyl, Cl 6al kyl sul f onyl oxy,
Cl_6al kyl sul f onyl Cl 6al kyl ryl sul fon I 1 ,
aryl sul fonyl o%?Pr5$e§‘rss%PlTeﬁﬁl)ﬂr@In@2§ICR§}IC 1'@1”8%0@9 ig grousnsmd @, Sesip being
206al kyl am do, md I I - ,
%nzﬁw M tﬁH ed% gm 81%35’[1 E% Y éﬁ g?alvkt)é tﬂpkgrﬁgbﬁgﬁlféé(x{t

aryl sul f onami d carboxam o ar Fonam

aryl car boxam dﬁ)@lﬂﬁ@l Kr}i'sele@éd)&bmtﬁé exupkopdbtkiplof: @hmb%ﬁam@&mow@oa group =
R3000( CH2) s, R3CON(R4) (CH2) s, R3R4NCO(CHZ)S or R3R4NSOZ(CHZ)S wher.e each of -
R3 and R4 |ndép8n@emktly/ repgakents calkbydpogemabkeoelor Cl.4al kyl or R3 and +
R4 formpart of a C3.6azacyl oal kane or C3-6(2- oxo)azacycl oal kane ring and s ¢
represents zero or an integer from1l to 4. and a group Arl - Z, wherein Z
represen r I : 2/ 34754
peT) EPoL 15347 Teprisany AmsieRSico A0eRhs ot sepdiirh MlpntC

said Arl (gr/@upobenmuereﬁﬁyl&naﬂ\b&t@mhatali-tﬂrednﬁmbhred rihgsubsti tuents, which

may be the sanme or different, and which are selected fromthe group

consi sti r@ Iéﬂ“de@ hralfbgeﬂhvlh%%@bkyny cﬁa@@m\'nﬂrqrfﬂr\d@ncﬁﬁfﬁbﬂyl Cl_6al kyl ,

%t_gflo;? ‘Plhé 3’1;31 6‘@%5@“{’?@ %Cdo@nﬂn(%g@{"@ﬂ;%‘éfqr g Cialngt her may be

|'i nkegh t o¢ fsarmeane- or 6- nenbered ring; R is hydrogen, C 1-6alkyl,
C3. 6al l cenyl, C3_6al kynyl or arviC 1 _6alkyl; R2 is hal ogen. Cl-6alkyl,
cyano, CFBsz&lngiabImh@Ior CeD:; 6al koxy or hydroxy; 10 Xi sCHor N:

pis0.1or2:
ris0.1,2or3;

mis2, 3or4;

._.-
nh

n and q are independently 1 or 2.

2. A compound according to claim 1 in which Ar is phenyl, naphthyl,
indolyl, quinolinyl, quinazolinyl, indazolyl, isoquinolinyl, cinnoliny! or benzofuranyl,

said groups being optionally substituted as defined in claim 1.

3. A compound according to claim 1 or 2, in which Ar is substituted by
halogen (particularly fluoro or chloro), Ci-galkyl (particularly methyl, ethy! and
propyl), cyano, CFj, Cj-galkoxy (particularly methoxy, ethoxy or isopropoxy),

C1-galkanoyl or a group Ar! - Z as defined in claim 1.

19
n

4, A compound according to claim 3, in which Arl is a monocyclic
heteroaromatic group (particularly isoxazolyl). optionally substituted as defined in

claim 1. and Z is a single bond.
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Yis asingle bond, O, or CGO pis 0, 1 or 2: ris0.1, 20t H%P'gi%&f 4
n and q are independently | or 2. 2. A conpound accordi ngz'[g im

whi ch Awxoigespignyl, naphthyl, indolyl, quinolinyl, qui n%ﬁo 2 | ndazol yl ,
~isoquinolinyl, cinnolinyl or benzofuranyl, said groups I'ng o %lonally

t substituted as defined in claim1l. 20 3. A conpound according to claiml or

2, in WhICh Ar is,substituyted (?}/U | 0 rtlculf ‘&JOI’O ci chl oro),

| HGPARP U FRPFI EngpIT R an VI 1, T, Tedoiigy
bl R i‘?ﬂ%ﬁ @@%W. el o -
| Red pmCafy iw}@%?%\ SR, 4 hK

Z as de 'n cla rrpoun ing'to claim in which Art

’| s a mmmﬁylcl-'CtN), h@h@{}@@tbﬁi&hﬂoﬁo)grmﬁy«WrLl Qﬂhhﬁﬂ(yl\r@omwly} EFJ})ptl onal |y
substituted as defined in claim|. and Zis a single bond. 2 1 APIR 21015 WO
02/ 347 5hepdit}-Eromy! L 2342y B2-CAl.chripouhrnyieddrisegolyo. athanyii-ehnl-ftilsh Ar is

4-indolyl, ui ollnl 5-qui nol i M -qui nol i nyl ,
11 Soau g TRy BB (3L 0 penyl (250 Pcat Brby o

h I (dihvdBbBer 1 1 , e 2-(Rh y I (2-CN.
A %n‘yﬁ’” 3P AP S ?Eﬁ% R e O

, o - 2.BhylirbA2di- b@mzolﬂb]bglfmpt Ot ur af-bxof5%17,8- teitra(xﬁdxﬁ)mp_hth ldl lrei hy 7:(2:3; -

hvdrobenzo[b]furan 7-vl, - 3. 4-di hydr o- 2H benzo| bsp yranyl, (2
2- di netd«\h/\r%rebwowwdw QFPlbtéhli y[@}ﬁuawyl 7- benzo{b]furanyl qumohnyl(”

SR TR R T DI Dt R S I?fﬁm’)@
10 or 5-gquinazolinyl(2-Me).

6. A compound according to any of claims 1 to 5, whereinris 0, 1 or 2.

7. A compound according to any of claims 1 to 6, wherein R2 s halogen.

15 particularly fluoro.

8. A compound according to any of claims 1 to 7, in which Rl is hydrogen
or methyl. |
20 9. A compound according to any of claims 1 to 8, in which m is 2.
10. A compound according to claim 1 which is a compound selected from )

Example E1 - E167 or a pharmaceutically acceptable salt thereof.

25 1. A compound according to claim 1 which is:
6-{-{1-(2-(4-1H-Indolyloxy)ethyl)piperidinyl)oxy)-4 H-benzo[1.4]oxazin-3-one;
6-(4-{1-(2~(#-(2-Cyano)-1 H-indolyloxy)ethyl)piperidinyl)oxy)-4 H-benzo[ 1 ,4]oxazin-3-
one:

6-(4-(1-{3-(2-(5-Isoxazolyl)phenoxy)propyl)piperidinyl)oxy)-4 H-benzo[ 1 4Joxazin-3-

30  one;
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Me, 8-A), 5-quinolinyl(2-Me, 8-F). 5-quinolinyl(2-Me, 7-0),
5-quinolinyl(2-Me, 7-F) 10 or 5-quinazolinyl(2-Me). 6. A conga Gh; rding
L&Y o

‘to any of clains | to 5 whereinr is 0, 1 or 2. 7.A conpound*a

»ui nol i nyl oxy) et hyl ) pi peri di nyl)net hyl) -4

any of clvwapwe347s40 6, wherein R2 is hal ogen.. 15parti cul aplcg/dhouersas 8. A
conpound according to any of clainms | to 7, in which Rl is hydrogen or
met hyl . 2U9. A conpound according to any of clains 1 to 8, in which mis 2.

10. A conpgund; -t e Mgin mg}e@umﬂxp&mmm%@ @p/rﬂéakm#ﬁ&la%tﬁené;r om Exanpl e

El - E167 or a pharmaceutically acceptable salt thereo 25 11. A conpound
accordi ngG-Hr(b(a{%Cyam}ﬂcmo*{\Spmpyl)plpendvaO\y) 4 H-benzo[1.4]oxazin-3-one; :
;6- (g E|4 E é-gl 1;?5 i O)i]‘yiet h lhg/cri)rlo bee';ilzéj[lb )lﬁa)n?féy(g')propv )%rl];)ze?ldg'nyA)] OXY)- zin-3-one
H i ndol yl I ri di nyl ) oxy) - 4H benzo[ 1, 4] oxazi n- 3- one:

6-(4-(I- gﬁx%ﬁ%§¥4¥§£g§o gb ‘phenoxv) propyl ) pi peri di nyl ) oxy) - 4H benzol[ 1, 4] oxa
zin- 3- 33004me (r—@ﬁ(”ZﬁD‘}mE’ﬁ%yZZ-@%mmrQ%e%@gIBQT}IoEP@ﬂHXl)%MMﬁrﬂ)&ﬂ -(2-(5-Q

enzo ] oxazi n- 3- one;
6 (4-(1- (@EﬁﬁlEﬁdnmpwéﬁﬁavyprgﬂyb)p|per|d|nyl)oxy) 4H benzo[ 1, 4] oxazi n- 3- one

6- (4- (1- (FtT-(&nghiky ?rw)etﬁmpl(ﬂ’ieﬂ?‘w%‘ﬁ@nz@f@?%ﬁﬁ%?ﬂiﬂ%\aﬁb\ﬁj pi peri di ny
|)-oxy)- 4} 1- benzo[ | , 4] oxazi n- 3- one;
6- (4-(1- (% (7-(2.2-Di nethyl 2, 3- dlhydro) " oenzo[ b] Furanvl o: .y) et hyl) pi peri di

nyl ) oxy) -é)-aethyiz= (4HEﬂaﬁhﬂgﬁbr{oxﬂt)p%c)@blﬁipehdary(@ﬁ%thoxy) 4H-benzo[1.4]oxazin-3- :
6- (4- & (2- (1- napht hvl oxy) et hyl ) pi peri di nyl ) oxv) - 4- met hyl - 44 benzo[ 1. 4] oxazi
n- 3- e; one,

l(’lz E)f_\ (3-( 1¥-)<63( “((% C,y(a,n(f) \Pab)%gh Xr%lte{p?galyl?pengfa 51|n)ql|)rn¥thoqe)t Lb[g )%)1201“45)06\(%1?1[ 1, 4] oxazi
3-one;
6-(4-(1-(3-(2-(5-1soxazolyl)phenoxy)propyl)piperazinyl)methyl)-4 H-benzo[1.4]oxazin-
3-one;

15 6-(4-(1-(2-(5-(2-MethyD)quinolinyloxy)ethyl)piperidinyl)methy!l)-4A-benzo[ 1 ,4]oxazin-
3-one;
6-(4-(1-(2-(5-(3-Methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-benzo[1,4]oxazin-
3-one;
6-(4-(1-(2-(5-Cinnolinyloxy)ethyl)piperidinyl)methyl)-4 H-benzo[1,4]Joxazin-3-one;

20 6-(4-(1-(2-(4-(1,2-Dihydro)benzo[b]furanyloxy)ethyl)piperidinyl)methyl)-4 H-
benzo[1.4joxazin-3-one;
6-(4-(1-(2-(4-(1H)-Indazolyloxy)ethyl)piperidinyl)methyl)-4 H-benzo[ 1,4]oxazin-3-one;
6-(4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4 H-benzo[ 1 4Joxazin-3-
one;

25 4-Methy1—6-(4—(1—(2-(5-(2—méthy1)quinolinyloxy)ethyl)piperidinyl)oxy)—4H—
benzo[1,3]oxazin-3-one;
6-(4-(1-(2-(5-(2-Methyl)quinolinyloxy)ethyl)piperazinyl)methyl)-4 H-
benzo[l,4]oxazin-3-one;
O-(4-(1-(3-(5-(2-Methyl)quinolinyloxy)propyl)piperidinyl)methyl)-4 H-

30  benzo[l.4]Joxazin-3-one;
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10 one;
(+)-6-(3-(21-(3-(2- Cyanophenoxy)propyl)pyrrol|d|nyl)nethoxy)24$-bﬁﬁiﬁﬁ3
1, 4] oxa

6- (4- (12\%79 0(Z§ &(gg | soxazol yl ) phenoxy) pr opyl ) pi per azi nvl )n'e}f%T/FFOIﬂgﬁenzo[l 4]

oxazi n- 3-one;

6-(4- (1- é%uléﬁég 2(5 I\{gtl\qgthgrﬂclﬂugo mylg\y%(l%%py%plger)agng)ﬁ}’nlegl Byt! ymethyl) - 4k benzo[ 1, 4

] oxazi n-

6- (4-(1- ]ggﬂzggr Qﬁ)xlg@tnhywéqw nol i nyl oxy) et hyl ) pi peri di nyl ) net hyl ) - 4H benzo|
1, 4] oxazi n- 3-onhe; ’ |

6- (4- (1- §24{(3-(Ci(aAQ} N eyl Dayhelitydx)ypprey sl perydihnips Ny )+ Bditzb Bindlo xfzin-

1, 41oxazi n- 3-one; 20

6- (4- (1-$-2ng4- (1, 2-Di hydro) benzo[ b] f uranvl oxy) et hyl') pi peri di nyl ) met hyl ) - 4H
benzo ] VAR 3 €irc i athulanine lin ruymrnmuInimaridinu  ovy Yo L

o (401 PR P T S e ey I Br o AT DAYy Y44 benzof

1, 4] oxazj

6-(4-(1- Mh(g m@’m’“ﬁy??qu. nol i nyl oxy) et hyl ) pi peri di nyl ) oxy) - 4H benzo[ I , 4] ox
azi n- 3- Hidet 1256 {4-(1-(2-(5~(2-methyl)quinolinyloxy)ethyl)piperidiny l)methyl)-4 H-

4- Met hyl - 6- (4- 13 - (2-(5-(2-nmet hyl ) qui nol i nyl oxy) et hyl') pi peri di nyl ) oxy) - 4H
benzo[ 1, By ERaki ]@-\BZIQn?eOne

6-(4- (1- é%%—&i—{i& r?;S ox)ogjlil 8)y )q}{moﬁxe loxy)e V h)pr eri myBXxe%hn?)t bf\él ) -4k

benzol[ |,

6- (414 1-ke3robr. Q%Y%Ehybaeqw nol i nyl oxy) propyl ) pi peridi nyl ) met hyl )-4H 30
benzo[ 1, 4] oxazin-3-one; -91 2 1 AP R% 2505 WD 02/ 34754 PCT/ EPQl/ 12344

6-(4-(1- ‘(Mﬁfﬁyl(@-(‘NIlféﬁ*Qy{thh}d)qmnwﬂlﬂxwpwl));)mqnﬂmi}mvﬁ1)/%%') 4H
benzo[ 1, 4] oxazi n- 3-one
6-(4-(1- -enzp fﬁmw@PhVPTEU|noI|nyloxy)propyl)plperldlnyI)oxy) 4H- benzo[ 1, 4]0
)rithIhSI fqéﬁl?%éll Ab (vl( d‘l}l%rrogypé"l% h%?jﬁé}?lfj %5 Ethy )pAPIEIPdIBWR F?ll)ﬁ (r)%(eéhzyln 3-one;

4 H-benzo[1,4]Joxazin-3-one;

15 6-(4-(1-(2-(5-(8-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 -
benzo[1.4]oxazin-3-one;

6-(4-(1 -(2-(5-(8-Fluoro-2—methyl)quinoliﬁy10xy)ethyl)piperidinyl)methyl)-4-methyl-
4 H-benzo[1,4]Joxazin-3-one;
6-(4-(1-(2-(5-(8-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4 H-

20 benzo[l,4]oxazin-3-one;
6-(4-(1-(2-(5-(8-Fluoro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)-4-methyl-4 A-
benzo[1,4]oxazin-3-one;
6-(4-(1-(2-(5~(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 A~

benzo[1,4]oxazin-3-one;

0
W

6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4-methyl-
4 H-benzo[1.4]oxazin-3-one;
6-(4-(1-(2-(5-(7-Chloro-2-methyl)quinolinyloxy)ethyl)piperidinyl)oxy)- /-
benzo[1.4}oxazin-3-one;
6-(4-(1-(2-(3-(7-Chloro-2-methyl)quinolinyloxy)ethy!)piperidiny)oxy)-4-methyl-4 H-

30 benzo[l.4]oxazin-3-one;
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, benzo[1,

4-1vlethyl -6-(4-(1-(2-(5-(2-methvl)quinolinvloxv)ethyl)piper,i ?E?(J)zlﬁﬁfthvl) 4
H benzo[ 1, 4] oxazi n- 3- one;

6-(4-(1 j;ChIoro 2- met hyl ) qui nol i nyl oxy) et hyl ) pip met hyl ) - 4H
10 benzo% &Z‘foxam n- 3-one; eﬂéﬁh’(ﬁ/lkﬂ

4- Met hyl - 6- (4-(1-(3-(5- (2 met hyl ) qui nol i nvl oxy) pr opyl )p| peridinyl)-nethyl)-4
H benzo[l 4 oxazi n- 3-o

6- (4- (1- G2 %éDCﬁHI@Fle{’-ﬁﬁﬂw\Dﬂ)@mIHHPFYI?IWW)P@WVIY});W%@IIﬂﬁnvl)rret hyl) - 4-m
thyl- 4 3- 15

g (Z (1- ?;Z)Q%Ogggy\ﬁ?uorgz nm:;t ﬁgf) qui nol i nyl oxy) et hvl ) pi peri di nyl) met hyI ) - 4H

benzol[ 1, 4l @x@ziBns37an8ord2-aftlvl)quinolinyloxy)propyl)piperidinyl)oxy)-+ H-
-(2-(5-(8-Fluoro-2-nethyl)qui no)l i nyl oxy) e)'Fhvay) glpperl 3| nyl ) met hyl ) - 4- et hyl -

4H benzohtpz b fzionn33-one;

4- (1- (2- Fl 2- hyl I I I 4H 2
o ( (\ %[Iolé(iz(l(_ﬁ glgkglégro—f rrrn%Ew¥)q2191lcj)l1Q\ﬂol\\|/’])¥ro%)§%p%eplﬁnv Iogy?)r mc %I)I?Xy) 0

. 6-(4-(1- I met hyl ) qui nol i nyl oxy) et | ryl) pi peri di nyl) oxy) - 4- et
hyl - 4H (gg%‘é}i %? ‘i@gz.%%:s one; 6-(4-(1-(2-(5 -(7-Ch loro-2-methyl)qui no 1

Inlox 3)Bipeavik Mol 111 ¢ fyBliopazbpyi§4ene; 25
6- {4 1y)6§(ut%{ A )(B (p ortgggq nmet )hﬂ?%‘%tn% }fur?i/rll o%frgfth{/ %p?og%rr?d?nyl )met hyl )-4-m

et hyl - 4H€b®rﬁkéf[01\aa]noxam n- 3- one;
6- (- (1- gﬁggggs.z(%ﬁg&ygéﬁ;zg )94 8L L LN PLASLLZE ) 0x9) - 41- 1

benzol[ 1,

(2-(9p( 74 7054 Met hyl ) qui nol i nyl oxy) et hyl) pi peri di nyl ) oxy) - 4- net hyl - 4H
30 benzofjl 4?oxa2| n-3-one; -92 2 1 APR 2005 WD 02/ 34754 PCT/ EPO1/ 12344

6- (4- (1- 624 (B3-(C15 T Ruero2- ety liguinodtythoRyipetidivl )pepenaziny| ) met hyl ) - 4H-

benzo[ 1, 4] oxazi n- 3- one;

6- (4- ( 1- 8nzohl. (I]ll\@hllﬂorgnez met'hyl ) qui nol i nyl oxy) propyl ) pi peri di nyl ) oxy) - 4H
7-Fluoro-6-(4-(1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperidiny )methy!)-4 A-
benzo[1,4]oxazin-3-one;

15 8-Fluoro-4-methyl-6-(4-(1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperidinyl) methyl)-

4 H-benzo{1,4]oxazin-3-one; |
8-Fluoro-6-(4-{1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperidinyl)methyl)-4 H-
benzo{1,4]oxazin-3-one;
7.8-Difluoro-6-(4-(1-(2-(5-(2-methyl)quinolinyloxy)ethyl)piperazinyl)methyl)-4 A~

20 benzo[l.4]oxazin-3-one;
4-Ethyl-6-{1-[2-(2-methyl-quinolin-5-yloxy)-ethyl]-piperidin-4-ylmethyl }-4 H-
benzo[1,4]oxazin-3-one

or a pharmaceutically acceptable salt thereof.

25 12 A process for the preparation of a compound of formula (I) or a

pharmaceutically acceptable salt thereof, which process comprises:

(a) the coupling of 2 compound of formula (I):
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benzo[ |, 4] oxazi n-3-one: 5 6-(4- (I r 2005
-(3-(5- (7 Chl or o- 2- nethyl)qU|noI|nyloxy)propvl)plper|d|t|V|)oxy 4-net hyl - 4F
F- benzaly Al9xazi ne- 3- one, CT/EPO1/123
6-(4-(1-(2-(5-(2- thhyl)qU|noI|nyloxv)ethyl)plperldlnyl)nethﬂ% 52(2 propyl)

-4H benzo[ 1, 4] oxazi n- 3- one;

6-(4-(1-(2-(5-(2-1 M ethyl)quinazolinvonv)ethéh)piperidinyI)nethyI)-4FLbenzo
[ 1,4]- 10 oxnzin-3-one; 6-(4- (2-(5-(7-F

uor o- 2- nethyl)quinolinyloxv et )plperldlnyl nethyl)-4H—

benzo[ |, 4]oxazin 3-one;

7- FIuoro 6-(4-(1-(2-(5- (2 ne ylﬁﬁﬁ] oxv) yI)plperldlnyI)nethyI) 4H
benzo [ i .4]oxazin-3-o0ne; ‘
8- Fl uor o- 4- net hyl - 6- (4- (I - (2 (5-(2-net i nyl oxv) et hyl) pi peridinyl)

met hyl ) - 4H- benzo[ 1, 4] oxazi n- 3- one;
8-Fluoro-6-(4-(1-(2-(5-(2- nethyl)qU|n onxy)ethyI)plperldlnyl)nethyl) 4H .
benzo[ 1, 4] oxazi n- 3- one;
7,8-Difluoro-6-(4-(1-(2-(5-(2-metH{) qui nol i nyl oxy) et hyl ) pi per azi nyl ) met hyl )
- 4H 20 benzo[l. 4] oxazi n-3-one; 4-Ethyl-6-{ I

-[2- (2- et hyl-- qui nol i n-5-yl oxy) - et hyl ] - pi peri di n-4-yl net hyl } - 4H
benzo[ 1. N\@x&Z NP aNe_Prq SndPNarLaGRMLL el @gcept abl e sal t thereof. 25
12. A process for the pre(ératlon of a conpound of fornul a (1) or a

phar méc e utithcaddnypcacdefttattiéa g8t t her eof, which process conprises: (a) the
coupling of a conpound of fornula (II X 2 1 APR 2005 WO 02/ 34754
PCT/ EPOI /12344 in which Rl. R2. YV 7, Land r are defined in fornula (I)
with a conpound of fornula (I11): A {) 1) in which Ar and mare as
defined for formula (1) and L is a IeaV|ﬁ@ group: or

(1)
in which Ar and m are as defined for formula (I) and L is a leaving group: or

(b) reacting a compound of formula (II) as defined above with a compound of

10 formula (IV)
Ar —-—O\(\/)/CHO
1

m -
(Iv)
in which Ar and m are defined in formula (I), in the presence of a reducing agent; or ;
(<) tor a compound of formula (I) wherein X is N, reacting a compound of formula !
15 (V)
R‘I
H N @)
O
@)
(R%)
V) *

in which p, R°, r and R' are as defined in formula (I), with a compound of formula (VI):
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(b) reacting a conmpound of fornula (I1) as defined above m%;h @WCg,,ound of
10 formula (1V) (TV) in which Ar and mare defined in for 1I£ ¢1¥,""in the
presence of a reducing agent; or for a conpound of fornula1%&% wherein X is
N, reacti'h "%3tB#pound of formula 15 R (R2) r 1 (V) in whHERVIRS  and
R are as defined in formula (1), wth a compound of formula (M ): -94 2 1
APR "005 WD 02/ 34754 PCT/EPOL/ 12344 Ar -0 q ~CN\ ,/NH mn (VlI) in which

Ar, m g and n are as defined in formula (1), in the presence of a reducing

agent; and optionally thereafter for e of process (a), (b) or (c):
removing any protecting grpups, and/r ‘\Ysonverting a conpound of fornula (1)
i nto anot her conpound of fornu N or formng a pharnaceutically
acceptable salt. 10 13. A pharmaceuti{cal conposition which conprises a

‘‘conpound according to any one of Clai™s 1 to 11 and a pharmaceutically
acceptabl e carrier or excipient. 14. A process for preparing a
, pharmaceut i cal conposition accordin& to claimL3, the process conprising
m xi ng a conpound according to any( he of clains 1 15 to 1 land a
phar meceut] Gaty AaCeRt Al £ ,GALY h&Tne0lin FGHALIA! in 4R prébOIRRUNEadSELT di ng
to any one of clains 0 or a conposrtion
agent; '

tn

and optionally thereafter for each of process {a), (b) or (c):
e removing any protecting groups, and/or
» converting a compound of formula (I) into another compound of formula (I), and/or

o forming a pharmaceutically acceptable salt.

10 13. A pharmaceutical composition which comprises a compound according

to any one of claims 1 to 11 and a pharmaceutically acceptable carrier or excipient.

14. A process for preparing a pharmaceutical composition according to

claim 13, the process comprising mixing a compound according to any one of claims 1

15 to 1l and a pharmaceutically acceptable carrier or excipient.
15. A compound according to any one of claims 1 to 11 or a composition
) according to claim 13 for use in therapy.
20 16. A compound according to any one of claims 1 to 11 or a composition

according to claim 13 for use in the treatment or prophylaxis of CNS and other

disorders.
! 17. A compound according to any one of claims 1 to 11 or a composition

25 according to claim 13 for use in the treatment or prophylaxis of depression and/or

anxiety.
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according to claim 13 for use in therapy. 20 16. A conpound according to any
one of clains | to 11 or a conposition according to claim113 for use in the
treatment or prophylaxis of CNS and other disorders. 17. 7A} cbﬁ?ﬁbm&i

according to any one of clains | to |l | or a conposition 25 according to
claiml3 for use in the treatment or prophylaxis of depression and/or
anxiety. - 2D05 18. The use of. a conpound _accor |ng to any one of
i m 1 10 11! wa? RB.ESOMPOURY gooording A BNE 08 of cfas doto, 1 bPr 3

conposi ti Bﬂarﬁfaﬁaﬁféhﬂl‘}g aéc‘épfabﬁ' smtltﬁerebf\ orfa%nfﬁa@l%acakwremgfmacmgp13361Hent for
the treatment or prophylaxis of CNS and othér disorders. . The use as

cl ai med i thechanufact@e offremedinaméens foethiedreatent ios pfaphylais oft@ﬁ&tané othenr

pr ophyl axhlssoro depr ession and/ or anxiety.

19. The use as claimed in claim 18, wherein the medicament is for the

treatment or prophylaxis of depression and/or anxiety.
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