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-Method for Qbtaining Optically Active Epoxi des and
Vicinal D ols from ngso-Epoxi des TECHNI CAL FI ELD Thi s

wonuens®e rel ates to biocatal ytic reactions, 20WIBIN®001158

particularly to the use of ertantioner selective
hydrol ases to obtain optically active epoxi des and
vicinal diols. BACKGROUND (tically active epoxides

and vicinal diols are vers t|I
e B boRgh o SEBRLNGE s TG AREA AN o centhaL
pharmaceuti cal s, ayEBYOBRISYSITEM DI@ORDERS ectric |iquid
crystals and flavours and fragrances. Epoxides are
hi ghly reactive el ectrophil es because of the strain
inherent in the three-nenbered ring and th
el ect r Ghigduentipntrolaies tq Materals gchmetEpsGt d’é‘*‘é’e?té’aé’t treating central
I fadolsysydibinttiiseriet Bisonétion dxd,in Particuten @ riethiodiodf eeqtiigloe preventing

AR R TeE PP BRI} Pk AR onPhupthdt o

dithe! reyptakesit ogrepineptirind; eSuych pypaupds @rg@{sp\y@‘qugpbtpﬂrtthe literature as
S%l&ét’(/@ﬁor@@ﬁepﬁ%é( lRske idfilitotsi (KRIsgPOXi de- | i ke synt hons
broad range of nucleophlles The possibility of

double nucl eophi | i ¢ di spl acenent reactions with

am di nes and azide, allow access to dihydroi m dazol e

derivatives, azir BACKEROUNDDR Tidls INMINTHPMZi des.

Desymmetri sation of /neso-epoxides by enantiosel ective

addi tion of nucl eophiles gives access to bifunciona

mol eculAd8Ntion defiet birersBifitstdiserter ALY, hasofn extificincidence in

OREAdPAdeYChdrbn Yies-5h Cdrisl ipeiapateticed lyahe omes eyrepans didgperactivity,

Y\'Frijé@sn@g,sse v nStt ax+ e %ﬁ%g@fr@\’ gﬁs.?gfgﬁélﬂfD Ean be Isuccesefully
alieated gAtic bsuttbo«atv'(e“-dtlrr@ladts@HC@W%WP@D@ﬁfﬁdﬁﬁﬁ“h)a@émldme an op-

V%ﬁ%ﬁ&delpﬁr %Bmlétcﬁ&t@ rtﬁ'e %§gr§§§ivﬁaénd| 6Hp€§|f6?ﬂl §§ln@p§tom§ hited is a

o PRITENS for RRERTE ikl RF YR P D BV Dy e eliiging, aking it
diiraporzantobieergifypdtioar etlugssthathavalsindlax o bedtey efficacy ovijh ugdiced side
aQﬁ%&é%ﬂnﬁﬁ&%abﬁgs (e.g. a,b- urasaturated esters),

ion via chiral acetals, auxiliar
for or D 694 elltq westeaRipa AYEhrerPsehigiric disorders and appears to

C%'Mﬂ&ténmd&fre@igwéd ptyeABBic dRBabeM aduats ab weln (TofSpencer,

chor al hln

(REefy SROP SRS, BRSO 2A Semrest A Gebndlt iRbiP B in
epxbbldhded.; may beifeliowed byia tafelgngagxprqsnlgn @fwmiphgwde g4 iattention and/or
eﬁmﬁulg\ﬁtywhhsdt\@b@zfer eEQlOWéa‘Q:IIHMHﬁh#;S PRy 80, 95 &58nt777)NADHD

TR S o h Lot o A PO TR R e 0P

di Gemtwety /A Acschehildrideles P sy chititor Auge 996 BS(B), Bfeodi7gaufliampsal. N
EXBLLP R8N f¥do hx@tt(@d)a%%w EB. 180 ot al., J Am Acad Child Adolesc

ena tloselect|V|t% hese ntcroorganlsns and the
asRyehaieiebe i 189efYd4V e nes- epoxi de hydrol ase

( YEMH) Treldaoais deHIf is bledionetinital evaluaiiar . Psiean, etal. M.J Am
r aﬁcag C%%’%Jioq ?ﬂg?chﬁff}g% 1%57 %686@&3;9? |8§§ 19@ 'A%%Aa)’lnsﬂtutes of

active viclna
r eldqaditt1998)h g hg esreniial fegiurg ?fe‘\qtﬁDclﬁ é@?@tﬂﬂ”h%aﬁém d@ﬁ%{“lon andjor

DQ& M&ﬁ&tvlt;diﬁwph@vwaahisghéry HRRaRt bRs edvert ihue nsewpxamje)bsewed in

&g&@%i”a :zrtagcté):ql\ég%aﬁvq Iﬁve(? ngdevsfé%g/g'nfb? %nggg a}tlg%XleManual of
haMeraal [Misariero Sy iviveAmeyicamBsychiatrie ésive@thw Wasiyomterr D.Cah994).
bslg%tb% i HER)%% ANith 2ONO bhtRhts nﬁ!%ﬁdénhﬁét?eft@éﬁnﬁtéﬁ%s& ADHD that

| ecul es are not opticall i ve. h
di Gree lmpamaefav the/REEA V8 VeFFS: ﬁBé&V”é"g e %‘?ﬂ’ee” ongoing
with respect to their corresponding two chiral
centers, be RSR S5S; R5S; or S5R diols. The first two
vicinal di,ols (R5R and S5S) are trans diols and are
asymmetric nol ecul es that cannot be superinposed on
each other, and are thus optically active. On the
ot her hand, the second two vicinal diols (R5S and
SR, are ezs- dIO|S and because they (Ilke the

o o o o o o o o g,
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the other, are referred to herein as
"enanti osel ecti ve". Because the rel evant reactions

woamsans7esymet ri cal neso- epoxi des i nto asynmePCiraBio05/001158

vicinal diols, they are sonetines referred to herein
as "desymetrisations" or "desymmetrisation
reactions " More specifical2y, the invention provides

process for obtainin n optic ci,nal
dPbPRaeGATRR i oBRE L G7E] faeethorcla ot toljpt W%f?(fo RPAdGPRE- £
ne3-\gpoxi de (MEO); creating a reaction mxture by
;n X ?g é%fahphh@orﬁ&uﬁg SORAOHE ABRRLBERE NAE is fdw é’ommercrally
uncti ona

ragnent thereof, having enant i osel ecti v
nave trbiep Gkpiirsa®; y@r by s8ddg PPQ)”W"}Q tog tr?eusﬁd I eﬁ?@ﬁi"?"d for 6’%91‘ H@“’a'
atré&%ér@ SPADIS mﬁtBUﬂO&ﬁldreh)én@ 2@ee e AbmoRetireagiresealsla mn-stimulant
gen Vi e i, e
SIS AEH] CORVENRT el oS PUA bl epsie
eneaurlit iob pihe e ntroguctions ulﬂ)satampxeam yangn gnkanegs reslucaiiped! n igjtiatives.

dAQbrdindOIhBRY is 3 Qﬁ@&rn@ﬁeédhf@r ABMB Nich@ienisSih@ PéVREs6re fefilcacy
obtal ning an opti cal E&@gﬁtlveV|C|nal di ol, which

pihgie Bege Faamenife el & of . providing a

nmeso- epoxi de; creating a reaction mxture by m xing
wi th the maso- epoxi deg @wﬁghpceeﬂpgmﬁgﬂgmg,nuclelc acid
encodi ng, and capabl e of expressing, a pol ypeptide
havi ng enanti o sel ecti ve neso-epoxi de hydrol ase

acti vi Tha prédeet in@nyigeplated & deipognds optiky@mpkil de encoded
b y a gene of a yeast cell; incubating the reaction

m xture; and recovering fR'fom the reaction mxture an
enantiopure, or a bst a tlaIIy enant i opure, vicinal
di ol . Thefollovving‘y = Bly to both of the
above processes. The c4 ¢ a yeast cell. The
pol ypepti de can be encgded_-py endogenous gene of

the cell or the celf“can Jbe azi:;’nblnﬁnt cell, the
nu

pol ypepti de bei ng encoded i c aci d sequence
with which the cell is tﬂﬁnsfor The nucleic acid
sequence caxi be an exogenous nucleic acid sequence, a
heheprRtratuTametitdbiagits osRauaiesaherost, whdiennl ogous
n cI8|c aci d sequence. The pol ypeptide can be a

ﬁbth yeast epoxi de hydrol ase or a functiona

f Kagamlna heséroeycleubdnzofesegitbicygiisah-CeplsXi Ge Crafienyl Sse.
t CPS pH

¢ r Rl RRETETRRARATLRE (AR, 808, B Pl v e
ofC,@GIMyD -G @ Akixy) 4T, -ChetkopyOe@ s ke, - (®H1ta)r(Se®16©4alkvlat i on of
t he stgrene e oxi de can be at | east egqgl %
sACHpNPPr -G r'hw%%'@/?aéahgéouemrt&eallyﬁ e y|°He BT He
p%@&%é.ﬂ? mdéﬂéadémsi BelRatoHe- (0;@3 alag, a)macguw( oalyd o f : Ee

e e or mi e
S TSkt I bstatieiss Okt haip b 10nFL oPlR, (o s o
t h@Clgfn&T @H,)f G, PAaNa-QANH,) -CON( Pm C(:ertvl H?ON(Q Xasalkyd)r, hgd@»sy-
NGO G, SorgiSop Tp.abaralin g2 51 2
1 -C2C,aByl-S4,, -CofsakyiidR eNR’ R”Rﬂméheslep\éﬁ?tte% whemnist FHi\é‘mQr oup

c %gﬁégﬁ‘dgrﬂﬂerﬂj , CAcy ahduBBlieSHIRE th'ab%h@éirt@éd @chﬁﬂkyp bidubsti@uted

o G grrtiafinobroc b i bcsrometigh FLUY € Spghargh) o
subsy;i tuted straight-chain or branched al kynyl group,

a g, feﬁnd/ep?nb%ﬁ%) sterékfag frgnl\(fé IanFkE al)i, AR, -8scWelidaigs

cycl oa substituted aryl

gr Guqae all@n)daﬂts @bb)ycloemtm't - (Oht)e@a @erowlo%lﬂiwky@ Gradiopy: a

sdggﬁﬁtuegggﬁ%rgghﬂ? arﬁpg§ﬁtia ed afﬁ%ggﬁbfghg, a

vari ably substltuted stralght chaln or branched

al kenyl oxy group, a variably substituted aryl oxy
group, a variably substituted aryl al kyl oxy group, a
vari ably substituted al kylthio group, a variably
substituted al koxycarbonyl group, a variably
substltuted stralght chaln or branched alkylanrno or

L T Y 1
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group, a variably substituted carbanoyl group, a
vari ably substituted acyl group, and afunctiona

waQnroesposthe processes can include addi ng to thecT/i1B2005/001158

reaction m xture water and a t | east one

wat er -i nm sci bl e sol vent, including, for exanple,
toluene, 1,1,2-trichl orotrl-B+u oroethane nmet hyl
tert-butyl ether, meth i sobutyl keto

diQehiay| CHMCEeatd, -C8 hQPNéH)Qh -Centeyl: sc%(ﬁu Sy ey

289@539@/ @t@;ﬂﬁexy@l, CEHkt?I igeHy.al- @ga’Mbe@§ containing 6 to
C or, tr
Al qﬁ 4ﬁ'g¥' %’F apﬁr ﬁiwéla'hg ¥ %:bh ﬁiy r %Q: B and yhen two of

| thelgmaps BUET ag attaachedl® the drugt dao foremi @aeuzcéuasslb@vcliari@g eamprising
gﬁénﬁl &Sum%]e%f to H53¢ b meﬁhbgrreg @é\’bgcyélﬁl AhE BE a pAy g‘?@i@ﬂiﬁﬁe@ to a

25 61 B TTPPIPE NS BIORSH P T lkTacH REGE ARG 4 o s and
OWheermmelthrmIﬂsl 0j-Ogalkyl, ary dCh-Cdeypamalkgl -Co-Cgalkenyl, -Cs-
(f(%lg % XF JCG%W<8)8P Betg%éﬁle%yf t%%i)ﬁtm;aﬁy suBSRut@d b 2%r more

e-transter cata ysts
cahth@@"%l@m@rom @rmlehert@'a@ﬁeoﬂHmaJa thfes CHBot FHaby &%‘ss@gHFe

cadoiy @Cvd{éﬁ ﬁlﬂp @N”Q:GNT%, TCongicoe M8 nc@n@waew)g @l?@‘ﬁxy

of tThe’ IS I'n excess conp

erfariEaalsyte®:- (éaﬂ‘kPWerC@ﬂkM‘a’rSpr ofr Cﬁj‘fy'tsﬁ’e'rﬁUP@'ky'r%@
pt@@ﬁiﬁ&@ﬁm@m Bnat.LclekyiRReY,@hi Ng'reont | nuousl y duri ng

th N | di ol
Rt BB B LS 1) S St o

mnsttOé, In both processes the yeast cell can be of

OR Qe Rtestd WsticAkdl QéfMtéiQar@XGrfm ary genera: Arvcul a,
Br et t anonyces, era, BuUeronyces, Candida,

Q@/B?Qﬁ’&eﬁ@cﬁ?go”dlﬁgﬁ%i?e’ﬁeronyces Dekkera, Exophi al a,

Ceotii chum Hornonenma, |ssatchenkia, Kluyverornyces,

Li pony(A(?\Sad h@’ﬁa\‘ és%ﬁ&%?tﬁ%unv%ﬁ?&ﬁ?&ﬁ@s to cbﬁEbLﬁ‘de of the formula |

Rhod osp qu oto tul orid s| us,
sphesidgt d?r%@ts"‘ kyhrhalegen<Pibr 6N, SWP | -@#20Car r owi a
Mbr eov eceamlylncg bey@sayE £3-Csalkoky) @hm&sﬂbsﬁm‘[eld pbenyl, bepyoitlyl.
one of g gégegr% ngnv%%m@gym%@ps&@s oAbl s -C -

adeni ni'V'or an tanony s 4
btCeikay] Fén@«r@sa'kﬂr@t@'&n@i’f’?b@sﬁ’eﬁ%ﬁ‘%ﬁé’ﬁ@%‘mds wherein R, R, and

BrFE%FMW&@&:t@Q@%é&meﬁfnﬁt t anonryces SpeCI es

d
A bs, ESABIBE ot Db o iTalR 1 et VR gt two o
glRipR e Rs@mblvomgehaerrul onii, Candida internedia,

Candi da/RAMAL a%S&@B‘ﬁhéjlﬁ%ﬁ&p@lake%% Sompedibi viRrdi gD RE and R®

oA e 1 O Bl S o0

-sor bophfrelt afurtsngspent oickaisventitn ©lags iGronooedsvdesin Xis a

ar% ?Acg(gé us, Cryptococcus bhutanensis, Cryptococcus
tococcus gastricus, Cryptococcus
h uni col Yaet a g’taée% gl jae ﬁmg} rea@ to Wﬁc@d’@@[ﬁn the heterocyle
| agip@iayl] thiazdW WRtaR610 Gxksld, béreefutss, or@hyplobaaoiaas.
?2? re(reﬁq? t 6’9’% rt a%cé)c(% Sﬁéﬁ%ﬁgeqﬁ% e%ye%e%ggr’i{ff&ﬁ&%%@n the pyrldyl isa
heaﬂra'e'dyllromkkera anomal a, Exophiala dermatitidis,
Geotri WHY&@S&IS ot behdinvddibrorelitdd td bompou iy WHRRSHTE? is
pny ies (e.g C 3171), Issatchenkia occidentalis,
N gﬂ?@?’brryces mar xi anus, Li ponyces ‘species (e.g. UOFS
Y- 2159)Yet hifyihenespert bishe agprionus|atdsts tiryundsegerein the
ph:'ohfo I()h f,bo @%M | i bi osi, Pichia anonal a,
Pic ia guillernondii, Pichia
hapl ophi I a Rhodosporl d| um | usi t ani ae, Rhodospori di um
pal udi genum Rhodospori di um sphaer ocai pum
Rhodospori di um t orul oi des, Rhodospori di um pal udi genum
Rhodot orul a araucari ae, Rhodotorula glutinis,
Rhodot orul a m nuta, Rhodotorula mnuta var. m nuta,
Rhodot orul a nuci | agi nosa, Rhodotorul a philyla,
Rhodot orul a rubra, Rhodot or uI a speC| es (e g. U(]:S

N7 NN AP\ -l 1 . o L
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species (e.g. UOFS Y-0449), Trichosporon species (e.qg.
NCYC 3211), Trichospot-on species (e.g. UCFS Y-2113),

wOorbshoswesar on speci es (e.g. NCYC 3210), Tri choBponBw05/001158

nmoni liiforme, Trichosporon nontevideense, W ngea
robertsiae, or Yarrow a lipolytica. The yeast cell can
al so be of any of the other4genera species or
strain cl osed herein. Anothe

hvent BLSRSRal e R yen B FB PR gt

whi ch process i ncl udes the steps of: prQV|d|ng a cel
conprising a nucleic acid encodin égrcapable of
expressing a pol ypeptige that haFgen n{i osel ecti ve

meso- epoxi de hydrol ase act|v¢®¥k_cul ;ﬁg t he cel
and recovering the poltoepubda'f cul ture.
Recovering the pol ypept i fr uIture i ncl udes,

for exanple, recoveri
the cell was cult esovening it fromthe cel
per se. The cell can bg &s. |yeagt cell,. The

pol ypepti de can be encaeded Hendogenous gene of
the cell or the cell can be a reconbinant cell, the
pal ypept i de i 0 C sequence
v R b e G R ool e, BP0
s Bq arehla e RCant Meareindenepdrstiv srieqirddran) id, -Gclealkdfidnce,

& IR R Feills N -INY aé&rﬁ c@aggmue (s @%gataquus

nuc eIC acid sequence can

f tﬂ31I-CeI ooy, hO*ﬁé'aéﬂf«‘tewm@ ROHPUr '%ﬁ'fas%FsotC"Ez -Gt Pehal
ﬁ?”tocg-f on‘ en@h hcmﬁst C@R%bdéeawmddr\ﬂéﬁf The

can yeast genéra, spec
st-@ﬁlkvik feidepy- §$@eﬁlﬂt(ter(ér%a|b¢xygn96 bcﬁﬁﬁsnﬁn@eadtﬁl $Oz C1

dicgaikyns&s-0)8kg) -0,-C EGI-$-Neeiat AIRINRR'S nd RARY 288 whereh beéh of

or. pure z cl udes an isol at ed
pdIaHXpE @' é’{f’rr@vr ﬁHPa(f‘Faé‘Pf‘fcg’?@ﬂegg q agkei%ISO epoxi de
hyGGicprimlkanyli-Ci-CyalkoRearpdletgpepcie thay banptigaallysebstiitteddy @ne

b>6r FﬁBbé o@fhetraﬁwmsa%bpg eRed Aiky!S Qﬁp h&Srocye, BH! RHISISCF,, -CHF, -
di scl osed herein"or one encode a reconblnant cell.

Iﬁ*hnd@ﬁgt‘%Qﬂecf’*Pﬁe i nvention features a
SUdrargﬁnqmeﬁléw -DOKB,, CCHON IS -hIkpECOBICACaMPRB] [kl

er of se a nucleic aC| enc ng, and
are-eapdpiGs Ce%'kcex%?ge%v'n G- Corlkoxsyy el |Q:1é36ﬂ§38§¢?g
en@aCjatgled-esCialsl, /C, € aki-BaxC e athyiRE” e NRGRT vity. The
c [ ls or cells of any of the
?{éﬁjggﬂ%gge&ﬁsgﬁy(9%9%$ﬁ§tralns di scl osed her ein.
Am0%hé¥5enbod|nent of the invention is an isolated
cePlis Hbhe cel | conprising a nucl eic acid encoding a
tide havi pant L0s tive znaso-epoxide
3t¥§$§'£ﬂ3%?&ﬁlggnﬁ E %e OtE:glng capable of
ewnmmamgert I0g-Cipeyy) 00k dlkbay, -F40e-Ogakyl, -(©ir)nie(Clraly-, Of
ose hereln The invention al so features an
85' %at includes: (a) a nucleic acid
sé@aen@EimﬁGm"@n@ﬁ@esﬁb pol ypepti de that has

tertgtaéﬁo@ésea s%legrted/c‘ﬁﬂﬂ%ér?eﬁlﬂfﬁ)fhe &gﬁoﬁhazﬁfa? is\ﬁue:tw and
t RE el Qe Cb dﬁﬁea}%ﬂ%% i B (R B P,

1Qyhed B! is1-D-matByl aﬁle -BSare HG-O-théthylp€l dt ettot thérb) andh@ are either
C gpﬁ gt of the nucleic acid sequence. The nucleic
acld’sequence can encode a pol ypeptide that includes

an am no acid sequence that can be SEQID NGO 1, 2, 3,

4, 5, @n afditiShal é&pe& of thikenvahinesigte@ i ddmpewride BLde tb&ﬁulbe,

for examm o t

1 e B0l BRiodet Gl Ly STERIOR LG Spad-oF

i riseyetorlsyl, &C@kqxx.cﬂymmdhmortwasﬂmtﬁt:mh%t@s (a) a
nucl ei c acid sequence that is at |east 55% i dentica
to a sequence that can be SEQ ID NO 10, 11, 12, 13,
14, 15, 16, 17, or 18; or (b) the conplenent of the
nucl ei ¢ acid sequence, the nucleic acid sequence
encodlng a polypeptlde that has enantloselectlve

o o R o o g, - A a1 o, Y "
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linked to a transcriptional regulatory el enent)
contai ning any of the above DNAs and cells (e.qg.,

weub@rysteds c or prokaryotic cells) containi ng sSBCIVIB2005/001158

vectors. Al so provided by the invention is an isol ated
pol ypepti de encoded by any of the above DNAs. The

pol ypepti de can include an &m no acid sequence that is
at |l east 55% i den

7, 8, Ofuder ppect %rwafﬁrfroaéel:fr?swﬁamaﬂgﬂr Fhedhgiisds
stOyaliemy, Fe piaGodleyliny 6Eh| Qther appedtsictaje tothrepcpmuwwem &3 R*, and
C3 ol ofail eGP saesgRucnce that can be SEQ 1D

or a functional
f r agmenet %?J”t‘?ﬁé‘sge@bﬂé*?‘?c'é“e”tb‘r” r?'ﬁﬁes’ t%“é’”?@ﬁ‘?fé fdereyat feggt two of
b, Rfj 4rfa Rf@remideogeman five conservative substitutions,
t he pol de
hy dr ol g}ég;grhng%sr%@%ﬂ% rﬁ\%"ﬁ Herrgégrgrbﬁg gmﬁun@%&e%‘){ﬁé
i gomermiabien 9f bath @ é@d alf SrSsoI ated antibody (e.g., a
pol ycl onal or a nonocl onal antibody) that bi nds to any

" exogeRaHae aoneh e R IR o e iEel f Bmas i ¢

acid and a particul ar host cell refers to any nucleic

acid that does not occurArn d cannot be obt ai ned

from that partlculaerﬂI s found in nature. Thus, a

non-natural |l y-occurring nugleic acid is considered to

be exogenous to a host c ce introduced into the

host cell. It is inportampt tojnote that

non-natural | y-occurring mugLeNe acigs can contain

nucl ei c aci d subsequences fragnents of nucleic acid

sequences that are found in nature provided the

nwad ﬁlha?ma@iudcaaﬁ aral/orvetegnatily@scaptibleasxitsdr dervatiedsuinezeof Fdwerein:

gﬁA a nucleic acid nol ecul e containing a genom c
se uence within an expressi on vector

ne?ﬂﬁ a@mw@nvlretet?@d 6¢leqtertfrany EyEtine, fa@ndthloa*rﬁret m&fhﬁ'gne
Wl@ﬁetﬁraﬁolbq:ﬁ/razﬁ@'dyru‘ﬂl’dﬁ@ thﬁtdl@@u&‘z@lé istia@olé,Neazblest

RO Ve SR £ 3 o an
ndhereteroaryisisan kerpptigready @rbstl’tdad bneneoul sloge ¢f gl ubsityents

plI%Hérgjentﬁlrsetébt%'ﬁor(\%eﬁrocycr @tc;s 'c&él§alkyﬁgﬁér@w(l‘2'~t§galk&{yl -Cs-
her pes virus as a Cfoes not exi st

ndtsehiciopkenyb H@De@a‘—:@s qyeloﬁerl %errcﬁ’al%elﬁ’rcé‘l"?i}‘%@éﬂrlr'l BgFa hydroxy-

mtgl(%ag(yla@q; akbxyl @-b9Ws that genomic DNA fragnents
produced fS or reStriction endonucl ease treatnent

as(Ghilnf- Ca sBOINAG -GrelV 3 Prs /(@D P2t G-y, -Ci-Cealkyl-S-,

QLOTGHRGTA Y X ﬁt”}’orW#f Vvhé}grn %H)Q |of3th§ pRGibGs érbrﬁ]:@@s éﬂ't\iﬁr?{all?%iub%ﬁtuted
as separate nol nat_u

F GHICBRE TPHRSUBR ot TR ety AT 2y GSEapos -
S exjtGaratkexya aubstiioiey peytsuioktitubicod hepregcje it earpecgs, -CHEINA

or noni_c i not found in nature
sC"?fEn'g%f’u&@W?y: 0C urr%)r((rgrgzsl'hué’l gg\'c acid. Nucleic acid

t h@ONHs, -0aN(H)@)-Cyatolc QON(CRQsatgiy, eirexCgatiis -$CFsa

ng waepfce 4au§f>§ ce;s%ngvt €C,- @arkﬁ@' becgarkgarrﬁ&@%d NRR’;

exogen

nd&rs@referoaxqm 204 O Ce elgrie@e CraikomycEr Psccrr'%)@x't b%PZ?J‘Hieé bicyelic,

t h@% C?Wc@gmﬁ QB B, COEfRERGHER, O BedcyeRhlkyl.H, -JEBShydYoxy-Cy-
be ¢l ear ffomthe above that exogenous'

nlmelad}ﬂyb Qa3 selBoxy afr1 Eealthdﬁﬁb)G%Gu@sa“Ut 'het er ol ogous"

ciaErgpgtr el Pt ard T yapt RONPER Boptip B o or

s aﬁi&e s aiuess meegeh@erfilp sélectari fromardghCs blﬁyl,e(BgoI ogous"
nu |
oGP Ero s ML Rels Rl S BB EFT R ase

the term "endogenous" as used herein wth reference to
nucl eic acids or genes and a particular cell refers to
any nucleic acid or gene that does occur in (and can
be obtained from that particular cell as found in
nature The NEO used by the nethods of the |nvent|on

o o o o " o o o
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n =1, 2, 3, 4, or 5vp x X =S8INH NRIOn =1, 2, 3,
4, or 5 wherein: R can be selected fromthe group

woamsi1esieng of a variably substituted strai ght e0®iiB00§001158

branched al kyl group, a variably substituted
strai ght-chain or branched al kenyl group, a variably
substituted straight-chain -6r branched aIkynyI group,
a variably substituted cycl oal k ro%ﬁﬁas wel

cyR% pl-OGzu A CHan Gz 1CAbot Wuabé%q if-‘e&e%Ml
ILESNAC,-B:M@N, ﬁﬁ:‘réﬁ( iﬁbﬁélk}l used,, af, sal%}lé@J (L) HIRy1-SA

LRk B R R Sh BRESP Rove brou, a

vararmm”)arsuudimbmdeuﬂ)e@ Gdatkglioght - chai n or branched
ah&gp%loxy group, a variably substituted aryl oxy
group, a variably substituted aryl al kyloxy group, a
v afenglss\a g Blitel ¢aes@nd| kyl t hi o group, a vari ably

S @&dnotes aadcont by eantdvony| group, a vari ably
substituted strai ght chain or branched al kyl am no or
al kenyl am no group, a variably substituted arylam no
or ar yAdirber 2avpeief Ge Bpntion refaies 1QISPPPAUIBS MPRUBIR & PYTidY-

c a[_j b am?}éi a ORI Bspedt of el u&\%ht(on&bllg@& td dobpdurite Whe@mhang,
and a can be present as a
c&?rﬁ?fa%?n tfb?tng% ﬁ%{ e?ga/cl e having 4 to 7 carbon
atons.ln an alternative enbodi nent, in conpounds

pr esentgfp &)ﬁdge&e&@l irfvertiaH | ﬁ@u&e\/ltae f&MNlnba cdrhpSundsAREd their
eterocycllc

g PBﬂ@aﬁ%ﬁi‘faﬂY ﬁ‘?cﬁﬁtaW? F?‘tﬁg@ﬁnt'%ﬁ@ﬁode%? MY ar  at ons.
The cyelPenpestillegoneties-gheesenmettlylayophaingener al

formul g [{)2' gt ulf&’?ﬂﬁf@h& ﬁ&&l%&ﬁﬁ}%&ﬁhdﬂﬁ@at ur at ed

(single e unsat urat ed bond) cycl oal kyl
group EHErlseby-penrRRayeeihylmupolng t ut ed as further
exenpl i2f[{2eBtoe-phdngxyd-phdiiymbiypPmopydine,c Neso- epoxi des
presen b I .ai ning one or nore
het er ogetg??s Isggl s‘a@ @ngﬁ]é%rﬁ&fqﬁ% cycl oal kyl ring,
as el [2-[@<Chieirahenow) ®heny-m oathylh@omhelge; are furt her

exenpl |2f[(23¢eth6ky|’f_1b1ﬁ l%henoxir eﬁ\J'IJﬁiélthyWOWU be a
strai ght with 1 to 12

car bon 24t 'Eﬁ?é’{ 2‘Fﬁ'@°f8i“ﬁ€‘¥' PS‘F%%’% %3tHgL'ggr§%?|'e%’t ed fromthe
gr oup Qdfwesltylmgerwy -pivenyiriethy(l-eotppbling; pr opyl -

t-b t | -
Ip: g?r 2@y[|=’ﬁenyp(ﬁlp¥ idin- 4&5&1@%}6{/} methﬁ{ @Hr‘pb{(l)l"het hyl gu%/- -

3- net h)#/[(?LJQMC OPSPPW Phé’lqﬂ)ﬂﬁ@p me’tl'élj morpholme
3- met hyh[tNaphiBalgh-1-yloRgsphényiethylherrpBelipk;- ;  hex- 3-yl -;

% gt h [pﬁ - (:2 ﬁﬁ |d1n 3%@[}%%}“8@9!&%0%‘10“%
3- net h;ﬂr[ﬁ?eﬂiengxyynhenoxalw@nww H*ﬂnozpfylmev
fTEthhl)d-(N@%olﬁTzlill-phelﬁrl -membkyy-baebic-adidgthyl esterr] Cay
e - - -
y %’[k‘i CLIT% brl%]teﬂ;@@wlo%y)ydhe?yl ﬂ%gn&lll[é ﬁJhPlHlex f’_ Ji- y
hyﬁl (Bekhaxy- pinenoxwuqﬂwt)fmwm}tnq,-yl ; 5 met hyI hex-
1 22[}1 EJFUJpHéWéx Phényi- m@th?f}iihbbbh&]ﬁé— 2-yl -
yl he

G G orb BT R s i wsipﬂe)lnﬁex 3yl -
hy&l [Kﬁaﬁth&yydhenoxﬂ)-ﬂVBtilhﬁl-Mhe\)ethymmytthhne
;ﬁhgm yI pyM in 2—yﬂmgth5ug ﬁﬁltﬂ%nt I -yl -
| met
| r?eﬁ(%

5-I>H00:TI\JI\)
Ti<zgo
s$—§-

| pent - 1- yI
I'LB@RFQWOXX)TPWd"?é‘SL’a?th?éltfﬂ‘ng*ﬂPéﬂ‘% | - yI
I eeMeydheR2-yilpytidin-3-3i- rﬁetﬁoxypbémbrplaret -1 -

h"wgf [&fe%tbg)%n%pnox%dfpmdu 13- %?ﬁ[ﬂm) pﬂﬁp,g | - y| 3, 5-

)NNOOI\)I\)-P%OJI\)NI—‘HU‘I
'l\)oo-b-bl\)(ﬂg OJ-bNOOHa

eI it 2+mfwome$o>@-nmen@wwetb@hmonpb@'me
i methylrent-2-yl-; 2,3-dinethyl pent-2-yl -

i methylrent-2-yl -; 3,3- dinethylpent-Z-yI-
i met hyl pent - 2-yl -; 2,2-dinethy|pent-3-y|-
i met hyl pent - 3- yl - , 4- di met hyl pent - 3-yl -
nethylpent 4 yI ; "2- ethylpent-l yl-;

o000 0Q0TooOo00 T T



nmet hyl hept - 3-yl -; 6-net hyl hept - 3-yl -;
2-nmethyl liept-4-yl-; 3-nethyl hept-4-yl-; 4-
Woeodsylk)mm 4-yl -; 2, 2-di met hyl hex-1 -yl -; PCT/IB2005/001158
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-di met hyl hex-1-yl-; 2, 4-dinmet hyl hex-1-yl -;
- di et hyl hex-1| -yl -; 3,3-dinethy|hex-|-y|-;
-di met hyl hex-1 -yl -; 3, 5--@&i net hyl hex- 1yl -

i Ry b g ourn Sy Ry T ea -
- d| PRE(H 1Oy priciir22-yibxy)-plgnl-rdethvdk rhgrbhadins; 2- y | -

"G Ze e KpRs 2o 6ﬁed+ynﬁéﬂw#rh&zsﬁéﬁnal

di @efhxmoﬁz‘élyetéoxywhenox@ s T %39 hWé;pog%g)lne
: dlh R hFLdres-nSettydxy-phéhody) ghymdii-Bryt rhetkyl[3ngrbhaling, 4-
TRt R i

di ﬁ'éf?ﬁ'ﬂrﬂ‘#@rf@ pyew -pyric-g- y@rﬂ&hwﬂ weﬂaylhmwpholme

g m@mm{onmmaow; (4fﬂu5so%hdhyn)ah&twl haorpRoling!| - L

I en -

3. %r[(:zﬁLtOfcy ;g)‘f?eB%)p{ l4] f}ﬁonl'o phe%y%)én%}kyl] rﬁ&})l@ﬁh@ y

met ByRBeiituoto- menoxy)ap@nw m¢th3rﬂemtymo¢@em | -yl -

, 3-
, ©-
,5
, 2,
, 3,

I' i

4, 4- bl U?(QJF%JQ@-@I@ eﬂhow-phen&iy)‘letﬂyl] %6rblﬁ'@h@y| rent - 1- yl -
33t2r|metF 23\/ thl%t {rethylpent 2-yl -;
3, 4- 2t ‘?VWIPE%'}W‘Y “PFY gygfmi’rth’ et hyl pent - 2-yl -;
, 4, 4- E{{GZH%VIIWbrpmyu)tphénwweihyﬂt-ﬂ@rr&ohrter| met hyl pent - 3-yl -;
rerEt ?l[Pt?énﬁét;%ldfﬂe\)‘r&léxyyrlnethylﬁm%n%he3 met hyl pent -1 -yl -;

3- net ﬁ;ﬁ 2%9@]%?%’)"#&'%? Phe”('@ﬁ@ﬂ]ﬂ%rmn% yl ) net hyl -;

A"\OJI\)NOO_!\)OO""I\JI\)-bOOOOQ_-I\)_-h_OO_OJ_I\)-(ﬂ_-h_OJ_I\)N

et hyl R BOMES ptelmpkihiiong o

~ 2-net hﬁt[@ﬂsmqwqubemxyksnwyl meﬂlyﬁmqﬁmohf?

gt h%" p@r]éBeBzoydrans oR))-Bhéhykabharmempydibet - | -yl -
et hy

3 ot hBRersgRrone ko e PR
(2, 3- digrietBrgheehanogy)y4-iluesa-phenyl) m@’@ylnmorphollne

di net hfﬂ[@%ﬂio‘f&ad‘é }IH’?J jﬁ!bfén'yl m@tﬁi{lr rlnorghdhne -non- 2-y| -
non nethyloct 1- yI

et ngt Bt piowy e RGBEe] - y1
- met h32|-(Molphblrn32 y-phé@whmetthg:ypptienbly | -

-met hyl [@ﬁﬁo’h%xw 2- eth&yﬁéw#)%étﬁ@ ‘%"PhO“ne

- met hyl
net hyl GdFDQZW'y(PP'Pe@Z'ﬁétWWF%‘@M@GWVﬁ‘mW%yI oct-2-yl -;
2- met h)QL[QQ‘Met&rlwfanprhm6)fyy-blﬁnh§/}-r3ethml-mOrpholme

4- ms: E l[%cl\él t%arpéaulfbn)g p”&} E{)lpﬂ&iyl %et\'ﬁ&l] morfhollne o
t hyl @dtz%wgﬁpentﬂph@phx)tpb@myl metpyil- mOEPhﬁ'@?hyl oct-4-yl -;
hyl @C(tyc%hé/)lyr pheﬁo%brﬁéﬁklﬂﬁéthﬂ moftpholine;

h%é?zﬁ@ itidpetiopleronThabbaERYhashome: .

dl RelfeR2tFhera-ethoxy)- phen@yﬁprmnwgme}*hwnhmfphqlmew
g' 'ﬁy‘lm]d?@@ﬁsobutyllphen&y)gpheﬁ’)ﬂ HYY e Bnan y|

I he
- di r%elf%‘é*r'?{% 8t“UPf919he”°2£y 5"“85‘%819@%{ o|Ine
- di ree{2agyclopbyinetli- nheﬁlX@)‘menWyﬂemphbhmet 5, 6-

th%ﬁ@f)ﬁmo%'@enq@yﬁ@hﬁﬁﬁmFﬁ%ﬁ'li”eyl 2-yl -

- di P hwmethylznhymwy pzveaylmqtmﬂmrnﬁ'eme 2- yI
- di rmhau%dl[@mm&mw -2-y1-phefyl-nfétioRy) fpﬁbrfyq@tmr% yl -

i RRyTERrotonby oy @%ﬂ@{‘ﬁ@}eﬁ% oy 2"%*%)10"”9

dlnethylhept 2-yl-; 5,5-di methyl hept-2-yl-; 5, 6-
hyl hept - 2-yl -; 6,6-dinethy|hept-2-y|-;

i met hyl hept-3-yl-; 2,3-di nethyl hept-3- yl-;

i met hyl hept-3-yl-; 2,5-dinethyl hept-3-yl -;
|nethylhept-3-yl-; 3, 4- di net hyl hept - 3-yl -;

~ I LT 1

OO\IO'IOJ

303
,—n-.—n-n<a

Q_Q_Q""

)NNI\JE.-&-POOOJNNQ##OODOI\)N\I(TI

5- met bybreay-(2-3-tyty - pemditigytoxy)qidgtiydhitogdhbine; 2- yl ) met hyl - ;
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wa 240540578 net hyl hex- 3-yl -

trimethyl hex-3-yl-; 2, 2,5

tr
2,3,4-trinmethyl hex-3-yl-; 2,
2

I met hyl hex- 3-yl -;

3,5- trinethyl hex-3-yl -;

4, 5-trimet hyl hex- B€yliB2005/001158
5, 5- trinethylhex-B-yI 4,4, 5-trinethyl hex-3-yl-;

5, 5-trimet hyl hex- 3- yI (2 nethylhex 3- yl)nethyl~

- et hyl - 2- met hyl hex-1 - ; -8- et hyl - 3- net hyl hex- I -yl -

- et hy| thyl h | - I

et hy LGB ﬁ%wil94rf‘um‘°zpisvwe‘%ﬁm"%ﬂ P -yl -

- et hyE-[(a-Bmdnyﬂeln@w) phenytmethyll-raerblydling- met hyl hex-
(%4'@1“?)}’3 Woxy%pﬂéng/lf@étmlmorpr(o'ﬁne et hyI hex-

I)net R

5 met HWﬁMro aheppyhgﬁqwlrmethyl](r@grp oline;

met hy | b¢g-Htroyl-pimarioky(3-flucBe-plenplj-mpihlikexrshelipk; ;

-eth t hyl hex- 2- l-;
- et h% [(g dl@l%ﬁ% ﬂg%edfx? phenygmgitnm/‘%n Iéhrreﬂtghylyhex 2- yl)/- ;
- et hy?-(%thﬁ‘@t(hWeﬁ@WﬂE’ hy)-morgholiehy | - 3- et hyl hex- 2-yl - ;
- et hy b(Z-OMRkdibHERK= 22y|osdymeth§li) mbfwblm&l hrmt h;2/| hlex 2-yl -;
-is ex-2-yl -;
-ethS%Qg*%%¥ﬁ¥%ﬁ%§WT%ﬁ mmw Iﬁ}ﬂﬁ$ nEthylﬁex-s-yI-;
- et hy RS Flwetory-miathyl-dohenyl-2- ylpxﬁ‘ﬂﬁwl)-@mﬁhft"h%ﬁl hex- 3-yl -

- e: Eylb (S rmiﬂe]svd Elaisngwoxymémﬁmwpnérﬁet hyllhelx 3-yl -
-e e ex
o e Ry RO RE ’
, 2, 3, 248- (aftIFImbh@'iopﬁmwdzm%yloxyrﬁetzylﬂmdrpholme
?t r ar@g@gﬂ cpﬁﬂﬁoro %ﬁéﬂoxy) pgmcﬁh 3 M@ix;ﬂﬁﬁyﬂm&%hrﬁem

P@”Pé\h%ﬁeﬁ%"if‘éw{ nvor@nolme
4=[(§4@FIuaﬁlbtphgﬂype-vlbxyl)-pyényl methyi]-morpholine;

’ % { %A%tgﬂg) F{E\XN’ ER{O é pK{anyl methyl]-morpholine;
, 8- [(Zéiqnaﬂ@wfp?pwmphgnxymethyl] -morpholine;
, - [Ezﬂfllﬁcﬁé‘ﬂ?ﬁdhﬂ%ﬁlényﬂmethill]- ~rhorpholine;

:j 12 '\E @ﬁi 'P{{H“%@ﬂ{“egﬁ %3() phenyl]-methanol;

, 4 &-[Qéflnqnv@tphyjypéﬂlpxy) :phgqyl ~-methyl]-morpholine;
[ﬁzei-lﬁﬁur&”’& ggénﬁﬁ)’%y@rﬂ vl methyl] morphollne

AI—‘IIA-P-POOOJ_-&“N

wwwwwwwwwws
i i

ethy ex- 3- yl') met hyl -
met €5F AR \é'p Wh?e%ﬂ’ﬁyf“e hy%‘”ﬁ’r%‘f’ t hyl - 3- et hyl pent -
; 232--Bluoreiphsrioxd- p@tldnry-BJtybvaeIhyl]ymorphohne

4 di g ?ﬁh ﬁpﬁ%&b\ﬂop&ﬂ?m yWneth%l] morghollne

-ethyl - met hyl hex-1-yl - ;
4- et hylz[@ﬁﬁ?ﬂgphﬂww pI‘eW' methyl] érlOFWP'”gt net hyl hex-

1- %l - ;24 toettthopy=phertrl)phegrnethli-yorpholre; L e | -l -

et hy met hyl hex-1 -y

3-et hy R rPE%"H‘hﬁe’(w%’LeM mFthg’Xyﬁ’ten%/‘{%"tﬁe et hyl hex: | - y1 -
4-etit |2y{[2 oj;dqﬁ@ﬁﬁyqrmmpxyyphenyl methyl]morphollne

4- et hylz— {52ﬁ[ﬁtdwhmlamésxyphéﬂoxy)(pﬁérq/l)ﬁquyllnhdf@qoinrn@m
dec- 1 - 4-yl -; dec- 5 yl -

dec- 6- )?I' [KZS%ﬁ‘boé%O%”%’/(f")(p GDWHE%W”'EOQ}T&'” ‘undec- 3- yl -
undec- £-[phenyl(2iprdeyiphBnguy)methyiidieph@ingl - ; undec- 7-yl -;

dodec- Lo ain ARG Rohehy) ridAfodhding; dodec-4-yl ;
odes. EenfiaRacyfokhyniatbfodning - bl'y, the alkyl

group i E‘@fqpﬂf%f"mé%%ﬁ”%y ”I?MWEWB'&O?B? 'kyl group with
1 to 8 x@-d&hsxypienos))(1-bhido@titinayl)meihginorgwind)e a

straighy 1gi‘e'dmlfﬁsp#%p@gﬁﬁ%ﬁerglelﬂgﬁm&rﬁﬂ{ﬁyp having 2-12

carbon & 'sel ect ed from
t he gr AifR-Gemyiosphegoxi®e yrwnr@yl)meﬂullmwholm%u met hal | yI
b- et hal. gﬂlkopro&pﬁéﬁmﬁ(byhdm 21y§m§thﬂpﬁiﬁwohne 1- but enyl -

2- but but 3- |
1- ml;tﬁ 1-(3e %P’S’BE‘?{VM Ut)ﬂ”}?ﬁ%ﬁﬁl 1- propenylu en1- d

pent enyl -; 2-pentenyl-; 3-pentenyl-; 4-pentenyl-;

| -penten-2-yl-; |-penten-3-yl-; 2- nethyl- 1-butenyl-;
1- hexenyl -; 2-hexenyl -; 3-hexenyl-; 4-hexenyl-;

5- hexenyl -; 1- heptenyl-; 2-heptenyl-; 3- heptenyl

4- heptenyl -5 5- heptenyl ; 6- heptenyl ;o 1- octenyl 2.

e e e e
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nonynyl -; 3-nonynyl -; 4-nonynyl -; 5-nonynyl -;
6- nonynyl -; 7-nonynyl -; 8-nonynyl-; 1- decynyl -;

wa-20Bsapsgs - ; 3-decynyl -; 4-decynyl -; 5-decynyl PCT/IB2005/001158

6- decynyl -; 7-decynyl-; 8- decynyl-; 9-decynyl-;
1-undecynyl -; 2-undecynyl -; 3-undecyny|-;
4-undecynyl -; 5- undecynyl --8- 6- undecynyl -

e o ISR b SPRERY
3- dodegy@ptdifluodbplomndry) @nyabmph@yldww]mthohne

8 ggg2gl{@)&hoxy&e”&%@%fﬂyl|oyrrdm82 Q)‘P%%MM hine;

rel at ea)f(g,eg}%ypganqxg)é%p@oxypyrgrb% ﬂﬁ?%;h%f“ﬂ@’hﬁ'ﬁ‘ﬁyn
group R 6&n§ﬂidxw>)gb‘h 20/ g2+ mﬂowrometam)peelncay]mthyymorghazhmgx

W th 2 can be
cycl an Fobf?-ﬂn('i’%rhﬁgoxygﬁﬁg #g@ét%ﬁ% %B&H%he

cycl oa?ﬁ?lG W@@Bh@é’ﬁw%'UQ@P@S‘M@HQ‘WWWH'@GQr oup

consi stl[@@r&ﬁophgmb)mbﬁwwethyurﬁMﬁﬂucﬂibéJt yl -

cycl Opgtr[]@%{:lhlor ; oﬁcog‘o%rﬁ%)\ﬁeg)ééhen %e%y rgar}éh Ilhe and

cycl oo e Variably
subst i 2'&(12@&0lmromwewsh(nmom)hywwemﬂm@ he ring.

Pr tel;] egﬂttrhmtnrhaﬁyl Qé{rﬁb@ﬁéhkéﬂ E)ﬁé?uylﬂnétﬁo b@mhmhmw group
Wi 0 8 car up can
be cycPddid me'@‘f“(cﬁ‘}é%ynﬂ\aﬂ"ﬁy gxy? éh @@%E%}? . The
cycl oak{eryémgs-dupomganodyipreelipetiembmbeinehe gr oup

consi o5 ){é}gloplfopyl@ye@Hodiﬁ%ﬁMimethyﬁMG bRRRBL eny! -

cycl oh ; cl oocten | -

gr oups [@rﬁy%brgj?reyuﬁ ﬂB‘H?P'\?B?’WHWQPVIE%GJ‘@%(JB‘QWW'lﬁ‘f“ed at any
posi t i ansiuoepianod)(dyadin-2iygmetRylpdcestaldey, t he

cycl oal [ h 5to 7
car bon 22?%‘0&%9 & dﬁllugm?%%%gh&@%etg ect e romthe
gr oup @d@squvm@n@w)(ﬂrﬁ@ kt, Bxafgﬁle?ng})methygrpﬁrpmhne

ant hr aeqprbth bwwm%yo@m phétgl)hétigimoninefirs abl y; t he ar yl
group | Lu group can be a
gr oup i {"ﬂrpg ing)y %}Slmetho’i‘ﬁ[)gnzomlr'l%l kyl group can
be sel @d&s@bprqmmphﬁwxwtmu@n eryh@iatéyllmvgof@ﬁne benzyl -

411 m;te 2 Ilgemwpheno&y)mﬁamb%ﬁ .lmhyumﬁpr@%y: Eg oplyl
X

1- gaph@ E\Wh‘e“‘a&g '%‘(‘IQ %H%ﬁ‘tyw(?rp'got"ﬂ?ly gr oﬁps and

t he | i leelpyridined-gieebiflyarorhéteoxgipiéncaylingihylgnapiplines an aryl

al kyl 9'(2 Fzg fedpth-o. mtefﬂyléalgengﬁé@%r?é QiRethy 8RN Ocyclic

and

group r ucture of 'general formula

5 or 2l %rme@b"ﬁ)é(tq"\%ylw@BPWV@H‘F@V'B?WB@Q Rf:t he compounds
of gener[@-cysibpaneyipheoxty NbyYidin@Wi)npthylfrhofpholind ( X), can
i ncl Ud% E rid n02 % er o&fl&ﬁ{l Qﬁén%&xﬁr‘ﬁ&ﬂ%h?or&%ﬁr\éo S

cont al ni ,
sul fur 2- [mdlﬁ@mh@ww(ﬁr wethyirg- @@ﬁolt%eﬂ)fne@élﬁ“whqh

Cyclhl c abh@@gmtdpwpyndnga h)@w]methga}nﬁcfpr%nf@r bon at ons

such a ene cl.OQUT ane,

cycl op%n{t 2(2 nggfl@e/(gwg‘ﬁgﬁg%g}fp?ﬁ Ystens. Preferably
t he hewdﬂaeylo*mpwdm Sy dréphBnymeiylraerbentineit ons. The
heterogygl étﬁox%r{égoﬁ/?’(ﬁ npe%yfb? icfffe5- 9|§1|nétﬁ@mo¥d'r\6nrgr oup

consi st |

o ah n 1%‘?1 awﬁ%ﬂd'” 2- H)i'[?ergqug(ﬁ(jnpthoxygg%Q%ymethyl}morpholme
di hydr edsizagryfoxyphendg)id-meihmyybyridin-zg)eetollynbrholine;

di hyd

Chi any e RAERAS Yz 28 Z"?J‘“b‘q?f@%‘h‘?’“"f‘gﬁgé‘f“;‘ infRh bl
t hi azollie- eth@qyme@pwmegwksvrwn -2- ylimﬁﬂa&lmp{ plings - ;

i sot hi @Zﬁlb}éhzofuréﬂ @M(ﬁb’@ﬂlﬂ@*@hmy Wlethyllmorpholine;

hi di Iyl -
oyrr ol P PPl Bl 1

pyrazolidinyl-; imdazolyl-; dihydroim dazol yI -,
i m dazolidinyl-; triazolyl-; dihydrotriazolyl-;
triazolidinyl-; tetrazolyl-; dihydrotetrazolyl- ;

tetrazolidinyl-; pyridyl-; dihydropyridyl-;
pi peridinyl-; norpholinyl-; dioxanyl-; oxathianyl-;
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i m dazol i di net hi one; 2-im dazolidene; di oxane,
pi perazine; and dithione (see Fig. 2). In conpounds of

waqgemsrias7ésornmula (1) and (l111), the heterocycl PCTABI0G5/001158

can befused with a cyclic or aromatic ring having 3 to
7 carbon atonms such as: benzene; cycl opropyl;

cycl obut ane; cycl opent ane; -a4&xd cycl ohexane ring
systens . The al ko ro e a straight chain or
br anch&d? QWVW%QWE%Q%Q? BALPKREY St ons such as:
met hoxg; ,‘[cyelbdmmxy “enPrytipgidikgrpphenopirogiylimoyholingt yI oxy:;

' SObUt % y%ydlmétﬁ&él I%HBM(BH%?yI)@&WIWO%leehexy| oXy;

oup can be a

0X
st r al gﬁt{ B%aﬁhﬂxvevr'%v%fwiﬂwc? BetRUPHHY! W@ﬁ'ﬁup havi ng
2-12 cafpodyciapropBpyridina-y bk plydnglxyetoyiioepholae; be

RPN TAfCY (2%3r9§1e%>§18ﬁe§%§ ihgthdle ° gigy' 0Xy-i

but yny Brb(ﬁyﬁhlom@ M%PHWOO}XX@V”G'& ZIYQWP‘FHW%‘W’ ne,
i ﬁent wtlpﬁé% -2- |8x>9@WoMﬂa/ Ligvathyiimbpeaingny | oxy-

ex
4 hexy AR erroR PR PR mi*“ﬁ@%hﬁﬁﬁ%xy
2- hept p+iigtbooayepher®xiépri @nﬁ%myﬂﬂyﬂrwmmey nyl oxy- 5-
hepty n!'[[{é’fﬁuoron@"tm%eﬁe%?(ﬁﬁéhyl méthy@]%)ﬂ%lkr@xy
2-octyny 0X | &%ﬁwo%
5- oct yﬁ;ﬁ@tﬁ?}?xy Gélugeql{eﬁ%ygg%eny y-
1- nony @y {2dkiyro;6-Bethoyplyampkydipyridin- Bylmmmﬂmbmbadyne
4-nony I@g{?oe)ﬁyo% -6 %u&gﬂ%ﬁéﬁbﬁ’(ﬁ%dm By InbeKdine; 7

nonyny non

nyl ox
2- decyﬁ;ﬂ%ﬁz‘i}ﬂuoro\?h%{é’é@(ﬂ)’f' gy m%ﬂ%}fmﬂ B%/?y
5- decyrz;{!zqzyxuoro;ﬁoaﬁwmﬂo@}whenyﬁmdtﬁwwmm

8- decy% )ﬂz %’%h@xy% 1856 %d o 3;¥I)3xyiéﬁ§f?r‘3§rgmhﬂé

2-unde ony 5-
undec y M{Z@@ﬂuor@hm@@%glhwgﬂ emﬁwﬁcvﬁ%twvorpholme;

8- unde gy pydyespropyl-8- TIU&G%M&WL (Byfddms-2- )l)@Téth’}ﬂtﬁ@Mﬁb{lh@X y-

1- dodec 0X Y | ox

Adodecf\r/{%y fh‘QVyG 'S%Drgﬁf’éﬁogﬁﬁw Wy”"%eﬁyg yny oxyy

7- dode@yit3-meitpxypy@irdukayKnheayynethylmeroiaginy | oxy -

10- dodogumb@nenbly 9&@% R BB and el at ed
SRwben fﬂ

branch I sonmers. Prefer H?xy group is
a st r ailgRrilUes-mehPxYBRae ey W@ é}Y %ups with 2

to 8 carpesthayGHEorofemory)phawimethyinprhalnebe an aryl oxy

ohenoxy? TEaF 3BRERaKY, BhediRpiilRiphodicoup (- 0.
4- et hy+ [ﬁﬂwféﬁ&(@rPVOQQXVBH'el”?’l‘y?.)(ﬁwwethﬁm?mhe%p henoxy;
3- chl orx &W%enéxyﬂhlnﬁm@phemmm JhynnaityexssppbiRBOXY ;

2-allyl hen

group g[?‘yfg uo&?’féFnoxﬁg%lﬂl Sf i P )g?ac?t )&lﬁ} h‘k'@ﬁgrgh{% or

al keny | 2-{t#- mailhkldx%w)@z@t?p'l)[?a(v Iflpgy omethw)zphe%ﬁxwawﬂuk}raﬂfﬁhwe
hal oge A2, ézﬁlﬁuc%ﬁhbn@&yj’(y h-@?@éogi thmﬂo@ﬁolh@n zyl oxy or

2- phenyl et n ou can be a

st Pal g%‘/?t“t{%ﬂi‘?x%qy”% gr@?f@%’eaﬁ%?’@ H%pgr oup havi ng
2-12 caxl@hrombpesogi(¢metyl-1,fordrptapinmdnyieomgoliaed no;
propy! ﬁhord é;%l'h?fagén%g% (ﬂ)ﬂenyﬁfﬁ%ﬁﬁblﬁ%rﬁ%ﬂne

I sobuty m no; m no

hexy! arﬁ WS"SOH'@BY(' W'Sﬁ‘f%@oxﬂ@h%ﬁ’w& m”%’bo%nlﬁfﬁe al kenyl
am no gI-Ristheaphdnexyi(1Btthiaiaiiyl)ebiaymoarpholiteanc hed

al kenyl I onms. The

al kenyléel mntﬁ%( &%ﬁ% mbgylgr&ft@@ﬁ'g%ﬂ?%m t he gr oup
consi st& iﬁ(@ isgbutyleyrieinrd Venyltpoeny)meiy RPNy no-

- Propyf ﬁ\l@r@@dsoprlapyliliéh&@ PRV IHRsthyl|ArofpHbiyey | ani no- ;

:ggw aén)ft}i})ﬁ@})yl ﬁa@g%}ﬁg&ﬁ&h? ""e%ét'f)h%éﬁ;é’%l Zm 28:; ;

- hexynyl am no-; 3- hexynyl am no-; 4-hexynyl am no-

- hexynyl am no-; 1- hept ynyl am no- 2- hept ynyl am"no-;
- heptynyl am no-; 4-heptynyl am no-: 5- hept ynyl am no-;
- heptynyl am no-; 1- octynyl am no-; 2-octynyl am no-;
-octynyl am no-; 4-octynyl am no-; 5-octynyl am no-;

)00030001[\)0000[\)



10

15

20

25

30

35

dodecynyl am no-; 2-dodecynyl am no-; 3-dodecynyl am no-;
4- dodecynyl am no-; 5- dodecynyl am no-;

woé-20Bgeswnyl am no-; 7-dodecynyl am no-; PCT/IB2005/001158

8- dodec}' nyl am no-; 9- dodecynyl am no-;
10- dodecynyl am no-; and 11-dodecynyl am no- groups; and
rel ated branched isoners. Priéferably, the al kenyl

i t ht. cha
o kony Bt BuiotRbdOhe PR iR I dffmormpaine:
ar yl ani@- bgcvmxu@ﬂmuwhbeow)ﬁpmdry+2&dﬁmed\y@mrdpphse1ch as a
phenyl 3 zrb?or%phe@odmédnaﬂmeym% m&rm]memﬁéuinx

substi tu an al k
ot g 2legarerehnaiete) Ca iRy AR e
group czam[ beths@pemﬂres#yrﬁdxp]m nbibylpropyljnocaotiest i ng of :

phenyl ?ﬁ?%ﬁqg%ax%mg{@mp &azg Hawyﬁm&wdnﬁéﬂ no;

4rret

2-chl or?d éﬁihpé)fwrr'ﬁm 3Py SpRiNein i . 4-
chl or om{mdydcb‘ﬁrd@lmedhd%ﬁbhmhyaah]ewlpammdethyumorphonne
2-all yl q%hqorce)réy fl U(‘)rgr%ethq)%ﬁgﬁo%gﬁ)%@meﬁglﬂnérﬁ%hm ke. The

aryl al BHEARY RS Gred
2- phenyr[@tfhyﬂoaﬁﬁrﬁwomﬁéomnbquxm Rﬁlegy*)mwy&"awplﬁfém%m
al kyl t bij@.SERhohay) (ng otaZoP2- ﬁ)neeawqmerpabumes The

| kyl t th
consi s [%gbgd? s SR AT e
bi xt y| 2Hil-G2-etreorypytidjn-8-wi axy]- %menplemvlymrmhobne The

al keny b ilio@IAHR R A gmee,lysm&mﬁﬁ@mome br anched
al kenyl t B avin car bon The

al keny 2l f%sod' Eﬁﬁ’ enoXN (55 etg%?fy@(fid@oe ¥')r”%ﬁtﬁy]'ﬂ8rp5‘?"8'ﬁrp

consi sinpyakine-2Bhiybid(dxymethylede) jdmoymyhoiet hi o-

2-pro tynyl t hi 0-

3- gut p?@? EEA&WPW%}' 3b§|gx¥ﬂ¥1{hgrﬂn8r8holra% akﬁHn%/ ﬁyl t Ih| 0-

3- pent >2r{gﬂrftum%ﬁ metA@@/ﬁWﬁw)&pW'cm -3 vlimﬂ&klyﬁgﬂhe lieo- ;

2- hexynyl t hio-; 3- hexynylthlo 4- hexynylthlo 5-
gﬁxgrﬁlcﬁdﬁp?% d8 oP lg% [%elﬁlgn alﬁo mr_f_lu e t% ¥0II0\}/| gorr% oD aglﬁgl}epe
apharmabeutigdlly Iacqepiable ﬁaltsh@ljﬁlntlmeis gmotm@terwmem can

OIpLI onak) %[(QQ’h%HQf(é {rfflwr@rﬂet%)&fﬂ)h@rfbx?)'—rkéfrhyl]%or@ﬁdﬁlﬁéqy| or
al koxy al so

nal oot Eidiistego S el BTN

3- et hyS)ﬁﬂaE&)y(IZ{ldubutyl chenaxg) phehy ey ol
al |yl phep é);(?%ron?o E@n&(gﬁ?%@ﬁ%&mlﬂnorphohn%

3-ch|oro en henyl t
net hoxyfpheskrRheny-(2- 2'nd1ph§n°es¥<>gfﬁdﬁmrm°8ne napht yl t hi o;
and the(s -2- KS) (2-Uneraphsnakyiphdnpi-racthyljauqrpladine; be an

pensyl (RIS R porofBnERE ARy EhOFRoRUCT, B9 &
al koxydﬁk%ﬁﬁ)yl?hegvld%rﬁlﬂécﬁwnﬁéyl P%‘@]Oﬁﬁm ]WWO“”G
et hoxy QQ)’@RS)Y(waeﬁiyl brﬁbdoky)lmnyTrhethﬁ]Ahsmhdnué ed or

lrjrgfEgls’gg)r%gﬁ)oﬂ%%g‘?%%éﬁvggQE%};\ f%’oll e‘? %/ ar barmyl
or t he (B)-%HS)-(Fieyclapppyl- ghemw)xpaenyb@efam mespholige;oup wi t h

1 to 8 @gps. QP(Nébﬁﬁﬁieﬁﬂﬂ&yﬁﬁhenQ%&Mﬂ] rmaBIRdliNg;
proplon 1k The al kyl ,

al keny!( OF gl g&'ﬂ}ﬁ“yl %5\5“0@‘&? Yéfﬁenoé}’weth@rmrp & |

het er oqgm [(8)-(2aéhksmoxy-pheriok@rppbisnethyixmpipbaling; ar yI

[ kyl I

gr y?/alo §') é(%)lo%noﬂ& Iarkxﬁﬁmqeﬁ'@hﬂ%enﬁcﬂc%@ gﬁesher
aryl al k(é %4 @rl%eﬁgwbwb%rmlyw paerwkmﬁwi'féerp ige;
unsubst spg(gegh@@rdamymetaﬁﬁnaﬁb{dhn@r oups nenti oned

Cubst (BRES-ERA PRl B heg bR RR. 1y

hydr oxyl groups; nercapto groups; carboxylates nitro
groups; cyano groups; substituted or unsubstituted
am no groups (including am no, nethylam no,

di met hyl ami no, ethyl am no, diethylanno, and various
protected an1nes such as tert butoxycarbonyl and

N oA a ~~
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4- et hyl phenoxy, 2-allyl phenoxy, 2-chl orophenoxy,
3-chl or ophenoxy, 4-chl orophenoxy, 4-neth. oxyphenoxy,

wa-2ealslygswxyphenoxy, naphtyl oxy, and the |ike); pargB2005/001158

al kyl oxy groups (e.g., benzyloxy and
2- phenyl et hyl oxy); al kylthio groups (having 1 to 8
carbon atons such as nethylﬂﬁ1o et hyl thi o,

B Koy SRR Dt S SRy P ol
et hoxy ¢rDbigR)yR-Etremytphenexy)pirisin-2- Slutﬁﬁitlyl]tmm@w“m'

unsubsig té«'(‘(@%@%{o?@m}%l)x Qriélﬂh 4§ ngath BhPEHIY
nmet hyl carb i et hgﬂj%car banoyl

and t h&Y r'3§)s§ YM%{BW'” rybéﬁ‘g'”(zvﬁfrﬁ}/hf’“@ e F%Hon at ons
such a$28 GRWJ(MoralmﬁhytyJ pyiding-ywHmethoxy) foebzonitrds; | gr oups) ;

and ot % Eeﬂgﬁaysngﬁﬁﬁ*ﬁﬂ%ﬂnﬁ%ﬁgﬁmoﬁﬁhme

cycl oaI 331/ ocycli1c, al koxy,
al kenyl %?x )awwawn 23 wfld@r YIMSPXY)ReREPPEHE 0, and
al koxy gzr, bamyl[(zwwmhmw)@ym be.- mmtmdrpﬂoamb Wi th

al kyl Wy! t r enyl

gr oups%vmé);éﬁ%rk?\gtrfgy %he”ga&%l&f Qﬁ%e{?ﬁ;ﬂgﬁ %rf%ky gr oups
with 1(R2-H8)-Ruidbry-@-oiorametapatphensiy)epthyiaorpholine;
subst i {genis)-enesilibePhaRRyeyridme- ymafaﬁ]cm@{monne

bstit
Subet | (HERKE-BaRoRoSrBe B i i PRefiRroraie R gr oup
can be (8)-2-1§(s0-1 iQom@lridin-2ulpxy)-PhenyFmetbylj-roeraholige;oup i s
sel ect @g).3. f%{é\ﬁor%QH&ypél?@kﬁbhé?ﬂl méthylpﬁ&rehonne

pseudohal 0 é%/ 3/ ubsti t ut ed [F%E ;
var i abl®R-Sy |FiLi9f°e§im§ﬁ‘P’fyrﬂW” ’Whﬁ“i“ﬂ'lﬂﬂw %HQ@ mehelpe:
sul f onyR)-2-{8)-eRybratieasethoxgiphadolky)-pytidis 8y -uéteyl]-maophdine;

ari abI { t ed
\ljr e: do, §)V§téb(§tk|)::|&% ﬁ%sm %ﬁ%dg‘fﬁ%@ﬂb pg’fr’ﬁpliﬁéd%&a“ ably
subst i tOr=HSRE-Riae-PheaydRYataByloxg-PheRv-Bethy maeholine:
azi do, (Ry2a[8}-@-Flics@ENEABa-(u-fludfo-pHeafijaheByRRablindhe R

oneat uiar2 B RR A B EeRY AR BB B Gprotes
het er od§k2-HShE\WG ity om- mrtenm) @%ﬁﬂlﬁldhe’@ﬂ]mphoﬁ%h as:
CyC'Opqgﬂﬁﬂg)z@Mﬁﬂ@ﬁﬁxQﬂ@moﬁMﬁbﬁﬁ@Xﬁﬂﬁ}momhdme

Cyel ondRame oy C&Y)@]%\q3é%ﬁ@°wsﬁi%§%9ﬁfbﬁﬂmﬂmh%“e

'var i aliby2-K8bt{2-Ethdgdhenpxpepmetbyldutyi-owmphobet i s
unsubstiy. érlrggﬁcz%nyup‘heﬁd&wﬂem%ﬂ]yworbhem or nmore, in

anot her i n anot her enbodi nent
one, tve)-HSYReag:( Pg@@&Y'Q’Ub’ﬁF@y'] merphligeigener al
for rrul a8)-2-[(b)+-(2eBr6n§-p )} idineBylodyRprnB;methyd- moréhohrih 4 5, 6,

7 8. lne:
| n:”ercﬁsi;’%%ﬁ%gq%ptg‘ﬂﬁvnmé%“ PrdbEnsfine, , o
am no d8)- %f[s(S @é@‘éﬂr@fp@%@xwrphw gethyyporpholine;

post - t rigps( s;qzquopmq%ﬁmﬁ;sneaw melty8-noireliie; on al so

Supst| (O EONE Rt REPb A ERT oM Do RIRRPRRES i ot 1y
i ncl uddSER{S}-2tlenprapaxy-pliendryhpheng-nieihyllaondrphpling; oups:

gl yci nQRﬁﬂ-ﬂsﬁlzaé}br%-phé/rﬂw ra@ﬂudr&ahe%ymne@,yu ABPhSIRBCT Ne;
aspartl C aCI I ne,

o bR S PRoG s PYBAREBIREL | di ne and
ar gi ni NB)- 2-(9(!;1ledm9|rwiomoay}me’aylamdrphylines| ne. The term

"1 sol at(§§3§)°é’£|\)(d?§r%ﬁ Q‘gq ﬁenﬁ% (ﬁoQ@ rJ hbRgment, as used

herei n a peptide fragnent

whi ch dSHEER)-Gyeohay!- f?a%’f xa1ph§n°esﬁr5feﬁtw'1ﬁ@°rm9mﬂ erpart or
has beqg)- %BﬁP@n?IOkzxprpe@ulhutw Bbrbky)MeeyIFRRABBAME; Whi ch

Compondil 4SBT Sieop b RAMATh IR .

Typically, the pol ypeptide or peptide fragnent is
considered "isolated" when it is at least 70% by dry
wei ght, free fromthe proteins and ot her

natural |l y-occurring organic nolecules with which it is
natural |l y associ at ed. Preferably a preparatl on of a

o o o a1
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"isolated."” An isolated polypeptide (or peptide
fragnent) of the invention can be obtained, for

wexenspb&re3by: extraction froma natural sourcePCEIBR0)5/001158

fromyeast cells); expression of a reconbinant nucleic
aci d encoding the pol ypeptide; or chemical synthesis.
A pol ypeptide that is produd@d in a cellular syst em

di ff tf f h it t

O 0 (SRR iR LY,
be fre)EH(S)dpPysienshiyl-piiehady)-phanvimadthyl-neeioipany it .
The ge@'a; %e[rsf;;% g?&&r%&;'/l-%ﬂer%&y YPHEAYE- Bheﬁn?lﬁlmg%hm%@z ur Zdhby
R I A R e e SR e kY
An "i s(8)2t{3)- [DMBFlucbre ethokyreher(oy]-paeriyNActhiimopbolinai ns
Sequenlfsﬁ ﬂgg jh HEBk fl@t&bugyg ﬂelﬂair}/) ?Ifle@m{etﬂﬁ]t M&r@#cllibfe'

occurr uence

with a &Ha?rmﬁ 2 W'Q&QJFW%@P%@Q’M@WR%' Ehmorgheizsia or
genom @)Q%)Qzaa;ym&%ﬁyrmwbheabxw@ml raeeyRhorbhgingenes

that fl C terest in
the gea%%@%?f?héchfwo S R )
cont ai ()rg(S e EpRaresting nmeepwphmtmetayl}ryorgwms The

rerm ;@@ezg)m{.@ethm -{hishofhn- A 2%5?\@@!%%x@§ﬁ%hy[]féﬁﬂﬁor at ed
ol asni OG- (Phgp pF?ﬁoggy)quggrgngg%y] B ahRorpholine;

pr okar @)t%[(&)r 2 gtikfuoxoerthenoXyh@-fluerorphamyd endtimdlinuatroline;

sSepar a E I D NGs:
10 11‘(#)12;%)%%%&03&%“0@%@\1! sll(n% %frg t he

cor r es FORASIY2GEHbRIOPIBREVERIT ﬂﬁéhyf WQW?@
t her ef @)e2-(HH4Fave-ghetdxy)-gheayimetiejuendelinea genom c

f to]
B e i D P T
pol y e SHACHC PRiERA PosopbeRgTY ey HagrPholER's at
| east qmye- @fpr{gh@yfdha{&gyrngh@aﬁ@@honae restriction

fragnmen h i ng
genes; E Ekileg%rgodpﬁ%ylg lpﬁ ng)?th@ rﬁor ill‘JO:;ﬂrl?éﬁng

pr ot ei (S)RIGH Ieeso-4-nhaikyl- blnhémlb?t ﬁ@wme’ﬂﬂw morpholme f ragnment
of a gl(mezl(spf BIBrB-bipRBIEI-ELy Ik y)-raFbrdlii ch s a

degener natu ally occurring

nucl ei égfc@d” D|ﬂH°r88lﬂ’F‘?'?yb§yloﬁ(W"eltW&”E?&@Q N r econbi nant
nucl eot(ﬁ-‘{)daa (esRiguerygyridimatylokgngia)tmaphatindaybr i d gene,

f
pr ot ¥ gs>92/§q3q4 %ra%ddhggo&@ W&.myn&we hYIJ- %%meng usion

r econbi nant
i ncl udé®- ?a[zrf%f"tq'fB‘ﬁrOOOhP”(B‘E)C?W‘E'J“ﬁC%OXV'T@h&hm°rPE‘°"W’I | be
appar eng)-4-®rrHchexytphepgaictgl)-oadhoiinepl at ed DNA does not

nmean a r t I fnPf other
DNA ol @& é(gi\'/s\fﬁﬁl BP%EgI fg&gh@f&yl nq%mnhdr enoni ¢ DNA
i br ar i(@s2-68)- (@ eNeshi-Biomr-2-der- P'@Qﬁyldﬁetm']g’é%ff’@“% f or
exanpl gg)- zﬂ[(S)e(SiE’fehﬁldx@PhéHo@ﬁ%herfyﬁ@@ﬂ'nylprﬂorﬁhm’hél;r e or an

R R e o T T

f r agneras,86) ﬁ:h@flqmwoyrpé-ut nr@eylirrwmoxy phehydmedranphan t he

full-l pol t at
| east ??géﬂ%w%‘%?%% e, *&%@&“&%%‘e‘* 08%
9994 1093 ?[(ﬁ&r%f)'“°6fp*ieﬁ@‘yz§18¥rldlnf%/y'erﬂiyﬂé“of '“er engt h
pol ypep2r)ee2i(o-Froapihense)-@etindedogyrhatbyljohgrplelise; MEO of

intere t mgﬁgﬁ ei t her
r econ‘oﬁ% a)nét:ﬁ%g&/g%§¥ Pﬁenb&) S%r% % g% l@@ egr%?/ve

met hodéR)a?rHS)r@ﬁf@éfy-PB‘?nOt(H@h?nYh'BP‘th' Wortpbolme

enant i qgps- Rn)tg@wyiayafow )YB6nyambiE@-méphoimed her ein,
"operably linked" neans incorporated into a genetic
construct so that an expression control sequence
effectively controls expression of a coding sequence
of interest. Unless otherw se defined, all technica
and scientific ternms used herein have the sane neani ng
as conmmonly understood by one of ordinary skill in the
art to mhlch th|3|nvent|on pertalns In case of

Y 2 LT e I Y L L T
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enriched for one optical enantioner, will be apparent
fromthe follow ng description, fromthe draw ngs and

wonrwwmwsm3cl ai ns. DESCRI PTI ON OF DRAW NGS Fi g. PAT/iIB2085/001158

depiction of the chem cal structures of exenplary MEO
represented by general formula (I1) that are useful
for the invention. Fig. 2 i444a depiction of the

chem cal ctures of MEO represented by

gener af [ﬁsgizﬁg MRRNOA2- (D e’(%ﬁ?‘ %/W]P(ff‘z 355 het er oat ons
in the(23)42#[(2e:hrorm@ﬂtmnazbham@ymeﬁwma‘thyﬁmomeollne:vent| on.
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Niestedng Hopeisus. algoiol, Fipgtnes A0 otwewvmqaﬁwf. %Stsnesé)r and
anGihdrapf &gnRAAS opisBahBaBordérh gind@dfirutidprgsasdiamebd rapxiety, mixed
t %ﬁ er;t)? %&ggépldé/sge mggci %gﬁjr eﬁc@of’ co%(&}c‘to‘gxd md N%lnfb%m:e er(%nduct

I Oon "can
heno| med)ibegenessacietad laaroing| andasental &ﬁ@éﬁl@&eémcwmg Alzhe'mefs

Iﬁ%ﬁ&?%gﬂeﬁg nBY6dEL! 'a§aﬂ%ﬁ3 hﬁerﬁ@rﬂﬂ&ﬁﬁi for ofler BogARivd)iddrders due to
ereo

a@&'@ﬁrﬂ, Ecogg gmd?céu%bqﬂﬁ%qo? g? |cb?€1[ﬁo dg;h ng)S and a ntlon deficit
h)hbperahtlzltyt disnden f(ABHEMY s oémrognizedDhuk- fmesmwwa oenvqsa chronic
t GF&(E;HeQ‘ ﬁ&r@méepgin cﬁroﬂ@% ' é%lo%kcg d|s§rd@xn djéﬁ)ﬁﬂs&@ﬁ ' (W&Iudmg

resence of
I—W?'Pﬂ’ieﬁtatj‘?%?ﬁstf’ﬁn%ﬁq |”U??§ %?Sﬂﬂ@mﬂbﬁo@yf“ﬂ'ﬁs@ds mhf"i é’am?tﬁform
t Rizomiets gmdludiag Sendtizatiod idisord&yir caversien olsowkis pain  disorder;

| .
o, 45 ol ot et ity fomattory e anc
arsemgigform é‘@%ﬁ'n@%”%ﬁ? &gt Sttreswﬁﬂnf'@ﬁnf%tqeawn? gtresg incontinence;
SQﬂU We@ihh&hhr@ﬁé@od’irﬂdm @isdrdend; rdnSitiice eficul3dDCinhélatidnaieaeters;

st"?‘?’ﬂ‘\‘go@?ﬂ dts8rrg|ia t Ff)cgolae}déjlc d hla éala%_'i/an%PeS' obesity (i.e.;
hyeductip Zbe iwsight of @b%es@’dp\(ﬂww cna'Fle‘éq)ss erRRogional detiang disorder;
S%éﬁaheﬁil ﬁe@%&thfr ObiaQM@dn&Nop%th\Qﬂ%Bstlrﬁr&tlo? nSurfgfe;  Qordifenstrual

t |
v SygRbodc ¢ %%Cg%erggr 8{59)%%%5' So e%%fq@fagltpﬁ%sefc&?r}éa s (H‘aorder)
Yishdelp atiedrdegs Gsecfueﬂmeﬂcolépsycﬁnadnmg apd cinangsisle goesifigedevelopmental
S GEUTRIAS )sef Bl Olerdibih re ) &?&L’S@ RABRGS (SSAIREpdoB» out” s¥1ndrome (e

anti sense’ sequences exp reSS|on vec

c IMerima Aalenbha fals oghaiyan ﬁgsaﬂeéww FEPAe 4 %ﬁ@h@%@w after an

(iimGdl ehioaoof @eﬁﬂfamrys REPEBEE asE PITedcsJero (eay. Allduyettb’s Ihweese) in a

trg %ﬁrﬁ%l% n qr tﬁe arﬁ%l? %Elhgﬁllgk F@{l&lﬁg %ﬂﬁﬁt@% tgrhawlnammal in

be1egdv)of ﬁe@eg@amnttaﬂ ahoust of é)QQW@@@do‘?f il f‘ifﬁ‘é'a@ddﬁn@f lll, or a
H%S&wal(y@cc%ﬁﬂﬂ@iiﬁi PRre¥E kRIS ofdttiad inNGeatihd) such disorder or

on to a YEW polypept|de (or afragnent thereof),

a‘§8é ®hce unrelated to YEMH, such as a reporter, a

mar ker, or a signal peptide fused to YEMH, and (d)

genetically engi neered host cells (see bel ow) that

contain any of the foregoi ng expression vectors and

t hereby express the nucleic acid nolecules of the

|nvent|on Reconblnant nuclelc aC|d nDIecuIes can

T o o Jr—n A 1
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el enents that are known t o those skilled in the art
and that drive or otherw se regul ate gene expression.

wa@euoels/wewsll at ory el ements include but are not PCWIB®AS/001158

to the cytomegal ovirus hCW inmedi ate early gene, the

early or late pronoters of SV40 adenovirus, the |ac

system the trp system thel¥FAC system the TRC

system the major operator, an r.eqi ons

hage ATOTGREB iolr BET-haVBr TS O 81 ST o

pmedroarmsmt fiom 3-qhpssiting tonumisiag e kdmpeiwd heliieg @ ehaymeedogical

ogel@c‘ﬁ{/@ &Q@Mﬁt @(ﬁﬁloreﬁﬂgpﬁrﬁ@ (}Qf Qir@ftl@is? a%ut tzbepr&%?a‘ﬁty at least
ng

factors, her use listed E
eﬁ%ﬂﬁ‘b PR g arasneig b %ri9a! aQOHEZ%t& tBpEor fEPET Ll PR of the
pafoterr@ﬁtmehyémnadwegeneaetmmﬂsanq;erad di ti onal pol ypeptide

Se q Uenefis mJe%one %REP E)%tes 0> gq gl?cﬂn’ﬁgceu@‘ CBHIB&E"“Og nét)nﬂﬁﬂsnﬁg a

mar ker or reporter. mar ker and report
gtheeapeqtisallyy eftecticel a@PM@ cempwgrﬁh@ﬁ.femu'ae Il or i, or a
apRdrinbéuaany &fc@ﬁ&blé %Fhere@ﬁ@ﬂ%hﬁ&nade@i&hlW&‘Bﬁap{aﬁ@k)arrler

3Imh; 8 ? E%( g lcl)ngfteryop gg gst h a%ﬁé%a%&ﬁlcél %88503%3‘ ?Jr )creatlng a disorder

hygeadijieri $ﬁl®pﬂ¢d@phmr¢mhrmea§/ef uNGHPR)singleraPIROER REreRiINRAS Bajor
( E&)ress‘v@@%or@%ﬁcé&@th@ﬂ|cbilsﬁ>ﬂiea§ H%é&%%uro&@ﬁﬁd"hé’l@otlc depression,

G S S A R R R
t be psycandeaiod retreiturabpicals sleessiond (i tehctivi edgpregeion) c mcluding
053?8 fe€ed éb\bgﬂé 'etﬁlﬂersoc‘rhﬁlé IR h%Fano? abutii B lrr%llgﬂ\@éﬁoﬁm affective

t1 onal reagen for exanp :
s fioepcad QW&E”%"&W%@?Q/ é"ﬁoﬁ‘é disiqetsi %ﬁ“?ﬁc @ePFFéF'R% ro?xamp'e'
I ejpolat er disdagne bpblay Il tiserdary land cbyplothyrie pdisaieerwicbduct disorder;
lf :&%I’S#R%or \}IJY%FSOI%&r t b%}(ﬂ%pd flurﬁ%@@ 8599?5’[%5 Qi mtent | retgli\%e'tlon

onber n or any
f editie ﬁiﬁ%rd%feg@? ‘F%‘g'éPt SiSPERYy a@ﬂ(ﬂy fjﬁ%l’dgfééa?maspmq stprder with or
letﬁ‘@t aﬁcﬂéprﬁﬁﬁnﬁoﬁhphbm@wﬁlﬁﬂoﬁtﬁfy dlpanit disederabmeric Phobdds, for

AT BIPRS00 00 e R R i
ofisbigeiza chessolye-camaruisiveQulseideih b thiatesh HPECHUTL | agiciogan stress
anish@eni Ricitidsy S&st-@ralﬂﬁéﬁﬁ stids$ dlsB@et, Qcitd Cddebs Gfs@rder and chronlc

f t
DL ML ot g Pl I ReP e soBS a” Sore

| ischizopbretia, andi aHTetD(plsgzhmmdmorws;Hoasxayrw@stsshlz(oehrgmfoamyjlagfders
t Igaﬂlg)%ﬁ&ﬁl (ﬁ&‘?&drsesdgﬁaéﬁf adlé?)?delré SB%@ B@Eﬁdtlﬂ) di€drders, shared

bacteri a or exan‘g E. . 21
t PAYREPUS AERIIGEt RSYC Q?Gnﬁi??ﬁ%f "lﬂté\‘cf’%\‘sl'%}ﬁh%{g aaw\ tions, psychotic
Plepoded oDAiety) én%ﬁﬁsdcxmm@ymmmsymm mbed disorders such as

C%Q&e? Pnaﬂ:g dg&gss s%réer %60%& (ﬂ?clr%‘? mgifedtvﬂﬁ psychotic disorders

I nven or €exa
Yabehogs acuteprnewa @n aﬂﬁ@re%ﬂ%eassg%ei y"fh Qlﬁe'er @%OVdeanlaood disorders

StakgdcRsod! itht RFizERFRIAN HellrilmN adrsHie Canal atrﬂiheét&ﬁa)mtbtm r(’tbgmtlve or
yeast expr essi the

ect or,s _cant ai ni,n I
L
i nﬁehtﬁd;ztuermetmdlsmsenmnﬂmmmentla udemexiin ekibp mhele@t%tyge memory
(foI%'bro%?&amseof Bagithve Viuhdssn, %@&Iéﬂ Bérﬁ‘@wtlﬁ hSncf”éﬁJe?'d@méﬂlag for

i nvention; E‘ ant ce FE' OIe
WPl T, o0 oo A B arepat BRESS FPGIonS dease,
emml diseasa,u CrdutztaiJakvb Sdiseasy, onudud (f?alwynp@r efiaddgiesc onovement

n%?s%l'(]% V%UCHSaS( Im.e)asoqj}/ékrn@a% QEmaq a]mlar ?&I%&KFITI%?H§ kinesias,

expressi on vec
c @ﬁ?ﬁlp'ﬁ‘?ﬁw g Ol&e‘ﬁéﬁ\ﬂnﬁmﬁ‘?e‘%ﬁoﬁééﬂ%@% e%énEYS @rd ﬁ’ﬂ'?ﬁﬁ'ﬁf'g'ﬁﬁy”drome?

c @xlra@ﬁﬁhﬂ&l&n“eﬁfenﬁﬁ@dﬂﬂr@ s%c_lﬁt}g& mFéT@tloBHKucea SoveMBERQisorders,
ce

: N
AT e T R M e A G R RO
derived fromthe genonme of mammalian cells (for
exanpl e, the netall othionein pronoter) or from
manmal i an viruses (for exanple, the adenovirus |ate
pronoter and the vaccinia virus 7.5K pronoter). Al so
useful as. host ceIIs are prlnary or secondary ceIIs

I o s o o
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purified froman environment in which it naturally
occurs. Thus, an "isol atedm croorgani sni' does not

wonelsudszéane resi ding in an environment i n whi eQTilB2005/001158

natural ly occurs, for exanple, in the air, outer

space, the ground, oceans, |akes, rivers, and streans
and the like, gr ound at the2®ottom of oceans, | akes,
rivers d st nd the |i snQw, | n.to
wr%@aﬁwauw A ? oﬂysg H?”Toéﬂ?g%?“dlr‘cleaeécé’%e Lr umIept'C
aindlickd eardivekeyskinesie: aradeeditatioreinduoed pogurgl trenmsur Imﬂlnfg@)dlsorders
oéndI \nS(hr(]l f %ndn)?r%t ShdrSicd - dep@#d@rﬂ:fes Al SRlctis @1gG rdePérRibncies

host s e m croorgani sm unless the mcroor
(9 OEAdRRSID ARG e SR BT IR S S T e ghoes.
enitatiag,ta? phemttbabitolparid fiehedorb apiticiionsesush a9 am@ddiction tevgarobiing;

' (SCUB?t oy s%gﬁ: YsS HIQ%{I‘%U DS GARBLIGY retilﬁcyplé{h? mﬁ?o&cﬁves tb‘i%'Brders

envi ronment er envi ronnent |
cwluﬁlﬂgvﬂwsé* dugn t‘é?&ﬁ%@'e”'@?tman apd; ther %VWP%G’“&%%%‘T‘@%) and

‘| WitHairkval Byrﬂro’ir@&&;ﬁéihbm digordersy’ @ncttiding Wepreededt heod, anxiety, mixed

LE? oﬂ%a%ﬂeﬁsegdw'ﬁgo%oﬁ rbtarbcee | ”Xr?d&&é gﬁh HTXSH Bg’ﬁﬁo(aﬁlce of conduct

narw.dr oiviod); agetdsseniptéd é&arranw@adtme@all PlsovigrSuﬁ@,f&ldﬁ@r IZhelmefS
adlséa'égbsBr%?&ﬂle@hérb’osﬁuérﬁth?uéﬁew oA defidit @r Bthér &@ﬁlﬁ%ﬁ biSHR&S dae to

culture of t 0 ani

SRS o ieogont Belappareranbiae: daudy 4BD] At giEnssyerot
1bWerat®ity disorde? YDHIY) and. iB)/GecOgriZediysub-types; ulidikogervosa; chronic
Ofaﬁ@fe & ‘)S}lnr%r&qc% 1p/%n OEhrgﬁfce rba|ne Sc?}lotﬂflm ik h@s&r@éraldeﬁl‘éﬁmﬁf (Aéluding

g., bacteria b 9 |ncéu n*gtf
yadoigspent an@@ﬁﬁla@r?éﬂ MigPr SPRESSIBANY RRAR (0 RSt Sorteotor
Ctlllsdirblére dhcudiriga domatidatioro biisdrde g1 domventiorer dltsdiraeT tpedn  disorder;

@%hﬁongﬁas@ %@g%%?h)ﬁﬂ] di -Btb%r tﬁ%%raﬁ@aﬁ’é& sonlleﬁofB §|sorder and

téxt mean evant percent age can 5%
pé‘?f@fii‘?f?mbf\loﬁhé”@p'fé@ﬂ‘fq @8- please droalene §oRV NS St5es S\RP'I“H%"CG

SRR infke@ %cﬁﬁfnﬁﬁﬂé‘} agifary -Ehsufdersf PrenRHATBaEulatidRObiial20f B arders;

T e S B L
t resingipm thte  weidhtueh olidselics ayamvelgébt bat@mSH 0p§é$ﬁlon§bﬁ¢f@nt disorder;

( E%rﬁbherag ‘?:le@%bzﬁﬁw SaifBREE AeuroBhihy;! Herpéﬁt&e néuthibi © premenstrual
i

UM T L M NI T R
Stsleépagsorﬂerst (s@hsgeE0 ndrcatepdy, Lingomniec hod engess)f spzdn developmental
?%r@&g Qéleén(/?ré%fwﬂn giaHé“|nth1F> C(@Shw %%o@ro‘ﬁt syﬁdrome (| e.;

ure vesse torage vessel or su bstrate g
cuheghe RAtIgH, Whoy fallsido majniain, g gatisfacionsiegRoag o peA! graby after an
t wig) %erﬁ'é? of Batisfaoiyabspond);sanaf TIC rmeloronme(etgl (ouetsls Diease) in a
store [ c S
i rr}nagma% énr R%eélﬁ fg%ﬂr% ﬁtreaf?nsenf n‘?cﬁ%'i’hlge% { lgﬁ?'lfl o%ﬁ‘%ﬁén‘?dq §1\ a@Tgrgnt of a
orospaiing skthe fpsmulag hHi 9rilky @rda @i@rmgceuma{lyé@qqamglq}%{s tt qrp@{y’that is
c %ﬁec@@e if re4iRg suéhQi'soﬂiéaBNoﬂdm(ﬂ}S arfl d ﬁﬁrrﬁéﬂebhd&ﬂm@épﬂémmler
obtal n

G0y P Mtinet stociis abacct 816 FRPuRG Foifhe ore Aoy Mighba wnerelp e
t henmngv nigompulep Arlabi I8 irsadpanisterbdtofar ipiman for thedisaimenisa @ny two or
mokdEHRRHid d&ftiertsl c%Br%e%@@@ frorft %E@cﬂ]:fdr@rsearﬁ%ﬂmltbh@r@ﬁerred
t o retain activity. Polypeptides and Pol ypepti de

FIAB ABHTE e’ﬂ?@"e\F@% 480l ypepti des of the invention
| ncI udeFoatHe ttrdaemeENHABRRO, Hemessiong anxddty, YeNkbplirepel asay of the
g%%%@&hdgs@s |fe93rr e? R %’rl]na ]?ire%gheoﬂg i3 {hg‘?ﬁehhods and
@hyp@mqtl@ﬁégomm@owf);@@pyer@@g t@mvgl@@@pwd{s Rithis invention can

| 'B\éeﬂéédoﬂn a&o‘i@mbtlﬂ)ﬁ' vde &ﬂ&ldﬁnn@f@taﬁdlﬂ@d f@:‘tlve&?@gbﬁtsnmcludmg
or a functional frg\g

¢ gl aripagndle g A0Fah el aeiE s of S o
sequences can be additional functional donains or

signal peptides. The invention features isolated

pol ypepti des which are, or are at |east 50% (e.g., at

| east: 55% 60% 65% 75% 85% 95% 98% o r 99%
|dent|cal to the polypeptldes W|th am no aC|d SEQID

A ~ o o
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not nore than 50, 45, 40, 35, 30, 25, 20, 17, 14, 12,
10, nine, eight, seven, six, five, four, three, two,

wonrow@nejzeaonser vati ve substitution(s). S uch PCT/IB2005/001158

substitutions can be nmade by, for exanple,
site-directed nutagenesis or randon1nutagenesis of
appropriate YEMH codi ng seq@bnces "Functi ona

f d t I .
or RSB At el b PN B s BT s BavE Zegmp & O
atnvérdias tncm@@/mrepIgephrlmﬂ%ptalwmh@@% (N&Us), sergdye BOTgniroGuptake
?ﬁ]?{ﬂaltc9§o($ng)9%K J-QQc/épto@ ran 5ifidts, %oﬁd&ﬁnr@b@!lda%éf iHibitbRE(MAOIs),

Y
efﬁdﬁﬁsibk?ég? ihifors Qiévfgmﬁ@a? SryeE <§‘ A %ﬁﬂ Sei8hin apd nesgpingpprine
Skduplaké Fnhtbh@rs acdrticotrbpin belemalbp dadtar (@REYiadtagdffididl c-adrenoreceptor
fu ctlo r [ w edge
an a%;on%s Iﬁa} %%gﬁqégnagzw J?\dsa Hfﬂrcalrb%{lde?)@% Aﬁﬁgér)n no acid
aI ign némtéerutypemf QQGHSHJa'SCﬁ’G\EP N@eqﬁ'ﬂ @Pﬂ‘?‘“@@ﬂ YER dhedowr) RRIMPpRANds
agtnic fobeid aro riddthié ﬁ!éeﬁt&{ag@tﬂ&?( biktdpaiEe] ase
nterest c

acti vi

aconb PRSI EREEIeYe S PR BEER g1 ce B aa 1 Pl Fresen
misvbrdids inainde, tbetsare dotfliited thepriralinei(F¢1afty), sertraline metabolite
eﬂéﬂéthﬂsﬁﬂaﬁiﬁé lnMé%JeMneWFHzQé@y %@rﬂ@o%@ (ﬂd‘d}un&%brﬁethyl metabolite),

fragnents o gS._0 nven

£ PAGHTIDS (Lreat). BBl PoibearP iy PO ATeRBbE Erugon. Paxi-
t €5) arglopvhet(belexad), titdapreemmemboliendesmethyicicéaprani, recitalopram
ANLRNEL, ALEHIAMIL (b oﬁrn,ﬁ®flfeﬁmééems .m&meea%ﬁa&smesmn be

puri rom nat ura sour

r dewipe.Farianyias, sppexatinesnefgzandogs (%ﬁﬂsoné@) @ﬁ%&%zoa%edP?w?&'
her Qiyl’p}odr@’fﬁérbﬁror peQihafeRe(tRaly.accdphdiasalt etie SRBGT tawodrug
13% no acids in length) can also be conveniently

si zed by standard chem cal neans. |In addition,

bot h p®Rjgusetul igetbe methopepid Raknasayiictleomperiivaeof ﬂng/present
StrRBSIRR Shelube, but 4r8 n6t¢ﬁﬂ8&3ﬂon@86xeﬁ?NA(EB|%QM) SHdeM isdhfrs dﬂ

t
! kbR 3%?%2?5 S5, tostbAEn S Os R T e B TR o
wedfépkanging (Gaonanifpseirtadeping Renenonfh exaaprqtlllramfezwemms,eedoquetlne
C Mt&t‘é@tan@ﬁgﬁr@ﬁﬁnmem%ﬁw %p?dﬂﬁ&@h@iaﬂ&xté RdRM@broprion,

din g S egquences n
t mam%sinﬁﬂ YieP) t"loéﬁ%rrea&l"@ﬁ%@) arietssrn Golyiian®), or gaeprodrug
f @h‘ere&ﬁ( angrly @hartriceutieatin acogpiasle daisdf theddrl or the Paclargdivdcedt

| ar. ' d.
oo o enibb BBty hiafinhBRAL Ak Be 3%5@%“&&* fpr-)
A@gi@e@ppmﬂe @plude hlefaxine (Efees@r@x gpafprnqpetadliear Bi ol ogy
[ @- @é%ﬁweﬁ%)bémﬁbmrfeg cIGﬁ@EHﬁhnﬁd (BRaffn i) WlbrﬁMrahﬂ‘teeﬁét@boﬁlﬁC e,

,ﬂ?gﬂ?tﬁygkﬁ 9"%?"3@' fgq%o téneeiéx) a%gé); %ﬁrlq% a%r]:d IH}J‘?%mlne (Tofranil®

nodidningde®y the addition, at the am no- and/or
car boxﬁxa%ﬁéﬂfrb?éfer?e@(i&D Igénogféf?'u@&%itmtﬁe 8&H: inkvéhtion are those

facilitate r a e rele F@ e, Thi .
L Sampeinds g i ProlEntdsins BIES e YRR kIS e e
t PG TH301 partdulbdy regabeliy, Hde 8,583,175, WIQST83858, \BOBTB3859,

396#9!3“1‘@573&%%1 &@Mb@fdgk’é’ﬁ wdﬁzbéﬁ%@é dahﬂblérﬂl[ 1R5R 65)-6
ditional or unrel at eﬁdﬁ(a?%ege seq uences that

cdfimipemethyRichidel3 ?&lheﬁfefi Hlarelis ag b Biwlﬁfuﬁﬁ nal
r @ﬁhlﬁ’dﬂt@hy@éyctoh&ymyl ciel-Tt 0, 4Radiahiai-Fromd andadi[1-(TiTstrazars-

h
R A B R AL @%H‘gﬁ‘@fé{}%% el -
f dm-tiinathyltcyclepeniylaaefic 4id Y EPERPESE NV P 2898t @rﬂmtarIWel Y,
bl @&k, Q&)(eaﬁﬁ% %e%?ﬁﬁ?cy@i%@@/d]r% -4 I?-H%e@lc Q&Jj CL'P@M@%@ @/009817627,

nnlecu can t ached

alV ReP785R8; B?“'W'MWR)tW%mWEQGHUE%Cta“BP aP'He %?H no

group at the amino term nus or carboxyl group at the

carboxyl term nus can be replaced with a different

noi ety. Likew se, the peptides can b e covalently or
noncoval ent |y coupled to pharnmaceutically acceptable
carrler protelns prlor to admnlstratlon Also of

a g, 1. i
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therapeutic utility, such as increased cell
perneability and prol onged biological half-life. The

woepisiidemws net i cs typically have a backbone t haPCTaB05/001158

artially or conpletely non-peptide, but with side
groups that are identical to the side groups of the
am no acid residues that ocezrr in the peptide on which

L Pel) dom et 6 o 3 Dased.  Sever i LBensal 1001 000
r eisrammaﬁeno 5-edthglednaaideeily bnd (@5 58)-Bylemveb-aatlyl-octanoic acid,

k%ﬁ?{‘?%f)?ay leﬁ'ﬂfo@ﬂﬁ 9\&:&99@5 &4KRe do§4é %@é&sstsow%%osﬁ
genera ut es ﬂfept | de_bonds

cW?Qﬁ?ﬂ |W><PP2690%9?6/N@9%1@9%7$V‘§%°§ 416%99%%@"390228831
Thed prrwﬁﬁeumnyadcséptmeasaltdem @bARpRe frickdoans and

P gﬁfar a%pa Cﬁp%%% 5“ ﬁg ln%mg%%osg%gﬁp&ﬁdg ‘de C%M&j gxt m%g%tional

25ateotrAnpm6@9n N@S Wé%/b@ﬁﬂé B5%4/136641 W19 P8¢} Wik 94/13676 and

DW(y@QﬂId?ﬁeSN‘@b!e%%ﬁaal AniLeedsHie Piciude bligr@ e Mhism, Adiezodone,
osition. or Er eparation can be, for exanple a crude

CEF‘ odpne A VIOXaZlikt " cel |) extract or cul ture
super n&uigabte, N-1creaefeor eantagoeistp rieghusie athpsenrefesreditg lin Yorld Patent

p%blfcbtﬁﬂv@@éyﬁﬁ(@r eparation. The conpositions and
preparations can alsqQ contain one or nore, of a

| et
of car SHiable Qlasses ARANFRDERY age(iRAaY GRnbRISER I COEﬁ’F‘Ia{Oé"rV%'% the
anctive taalipblunzieros te véatioh \nelubde bemm@diardpines gind selotodi, IAf @HT )

e)éﬁgﬂ?sl@ or QME%O%{SIQS e§b€%§ll@§ @Aomtaﬁonlﬁé te[nﬁt RrticBhin releasing

non- or dants such as ascorbic

adactpr | ERFholaegerasts-wei g%'ta?lP esgengq%;eg_@psr eg\plaglees)alprazolam
p QhMﬂ%@&ﬂoﬁﬁS,, dnakepams SMQ’éz@ﬁteS eﬂluiﬁpainb uhalazepge) abiarepam,

g(rgf(%% F%‘i’o ?rlé{lfepa% EMI%%F’%‘ HLF s d Crgﬁgrﬁstsc’ Lﬂ)f tl\ntaﬁonls’ts include

ohe” am no at
gIbusmmmméesms@ranga@rion@ancup@qpﬁ@n@e or | ysi ne;

nonosagkRaid defipséh&RC Cdyehits deiiuda@nthot Ndhventional and  atypical
car boh drates i ncl udi ng gl ucose, mannose, or dextrans;
cﬁ@'pﬂ"}/ ESagents such as et hyl enedi ani net et r aaceti c

aci d ( EDWgnfiorsiligatipsyhaiis cire agtagdnisis oindapaming| (DeJoteceptors.  The
S% ﬁlcglqintlps?a*othcé Q§onﬂd§}9 0% QHA&Hidtie B%p%@b@%os%@ég &Hfdrent binding

nonroni ¢ surf.actants. such
PIKEPHTH € SoRBRERIS AR AR A " @ﬁ%ﬂ‘%{% Hag}'csélerﬂy %TZA’ 5-HTzc and
VisstiTalSchinkk B effisSdcnN@mbsch Abgir. 042 75 1988). hods f or
obt ai ”'q;gmgl@gai acs)pwm% (ol de%&ﬁ&t ﬁgghasaérlaydesa@a& lop 81548,502,

opti cal Ve nant i opure optically”

adt S\ﬁ@853|0§1 rHhP- faﬁ%logﬁ»rléﬁa'fr RAVAINGNE 9¥A8§3Y-at i ons
cont ai rexagples &1 efichhié QH@ptdBfagthEtsV¢rcam@onl§tsolncladmi vagsnieline,

r_enant.i na|
sfﬁg'g?%?tF Tl{)e e%eélﬁ? IVSS ua}se c}esc“? | ca}"I s, ?{%\17/7(;5131 and analogs
d|dethbvqsp@rcwtugs,n@nﬁhpl@rrpa@pma&x uam@taélemaﬁfﬁ 9f iy @Po’mé‘a’éﬁeptm

(g/ﬂaﬁlﬁsGrantagbmktgﬁﬁé’theﬁgcﬁu d0% 80% 835% SIOZ% 92%
i v

t he. t ot RN prSfF”%PFfOW feﬁﬁ‘Pt°rd?%‘1/?SEHFaH?r‘FrBﬂ‘B?sl} %89, 10-
t htetrgpgarbi6Ci0inaathaan@ntryeaie of2,83-he VBLi nEnzafirel . (#He  3R)-2.3-
r‘r% Fé)berﬂlYalﬂLzé‘ &3 e&pgﬁl ﬂ%rrﬁadgg{gat QCC%KEM@ elod ’M%th iifdRiding any

a mcrobia whi
seﬂ BOIRfePly A PIafiyg daeretie O BFM/@F%TWS?P“B%&‘”Y H"éc‘?{?ﬁ’é'et gRltpffgsuch
Omrbdi‘:@d ' pﬁléi‘éﬂrédesd%lcﬁlvﬁn@hlclﬁhedh v@rﬁﬂﬁthleaﬁmate( RERMIinSisS) partial

l%)?%e 8! gmﬁ%ftf?& cgrﬁédg@' %, AERBUE stinfleBAut ! others.
i rﬁwtﬂes@ af arenisline ttarlfretges wsq*qs»e@ wé/M@ 98381 Hcli S &atpet Ney 64 9,550,
we{terﬁaA@hAéa& NS, G99V0R6550 0607852 MEQObI78ES, Bob2aasdey and
ctive vicinal diol enantionmer with | ess than 80%
e2°81 328k s t han: 70% 60% 50% 40% 30% 20% 10%
5% 2.5% 1% 0.5% 0.01%, or even none, of the
efficiency that it catalyzes the conversion of the MEO
to the other optically active enantioner of the
vicinal diol. Useful concentrations of the MEO and
cond| tions of i ncubat| on vv| I I vary from oneYEVH

LY oy A A~~~ 1 T
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The strain of the yeast cell may be selected fromthe
foll ow ng genera: Arxula, Brettanonyces, Bullera,

waubdsansmwyces, Candi da, Ci yptococcus, Debai yonpcesB2005/001158

Dekkera, Exophiala, Geotrichum Hornonens,

| ssat chenki a, Kl uyveronyces, Liponyces, Mstigonyces,

Myxozyma, Pichi a, Rhodospori-g3-um Rhodot orul a,

Spor i di obol us, Sporobol onmyces, Tri chos r \

of i PGS G GPEHETEOPIES BoNiessrantt SrezaniFhageioro-11-

Starradtng-1 Giperdainyls BiH-eibb e[ o]0 rididzepine x ifp| BatentheNo.  3,539,573);

f Jpeﬁdgngg I?Q&—:r i@) 5" eﬁt[@ﬂqg-‘flﬁ 1Z%HQ.%&;@ZOI3y|)p|per|d|no]ethyl] 2-
Bebar y

| @ggingq%gg]%tegam@%@wggg -[1 W;p@jwﬁna -4- qqecﬁ.]sglPatem No. 4,804,663);
Raesapiper i di yngprdRb@yot or W-methy-(Fnietiyb $-piperaginyFoH-thieeo[2,3-
B0 SRR | OY' ftent RBS s 20 8NN S GRDInD(PRLEAD, S 12--
Oﬂly@tzg[@(ﬁ]ﬂcﬂ@lazmﬁbgﬂ@pg@m‘)e’t%}g@@@ql L(pg Patent No. 4,879,288);
?IQ@’IFQMEO nYNcﬁ#y.)Or ffﬂjé_5 @BSHENPEbhedr1-pipe@addyPbutoxy}-3,4-dihydro
T
PugimliagneR6 dRatanbiosd iki764,4 Fhatol, 816.828); sertindpis, ¢HibEdoekero-1-(4-
I ﬂ.xo%ﬂﬂ?ﬁyl lngl alyis. p%hé(lﬁ;ﬁ]@?hylﬁr%|d9£oh&H—'2Q)tnbOn@US f r pgemnt No.

er eo enanti osel ectj ve % 8 g é
b4 19500 SRS Ay PoBt NG r gy BHIEDOQ ROy B13 412
p bérttisoiaaol{3ef) yxpeptmda/l]ww]eﬂacrﬂmmnmlm-g ooe hygrdehidrigle ewdratee (US

e%?l;éhtq\?o ?%?}f\'ﬁsﬁyaﬁd% %rt%lns fS%F]I 'é‘méﬂn}laz iéej *).’Zb tét}é)nydro 1H-

{ a5 o S U PSR S SO BB¢T Bl

whi ch gaik alveieios akb Ridivstd alnyesiicd odfredixia dzoiger, orichiddition selected
DS A SRR o SO B o s
yed@tansqsé em@yﬁhdm’al aodegeSyisiraent ﬂlsgﬂ@"ﬁt('aﬁwﬁﬂﬂd@@fessed mood,
g?@ﬁ@ Z§ux3d Bané?é{?xﬁrlmc% %E ﬂe§sea Roo® PASLIBEAR. 6. coluC and mixed
apl t
SaR et S omiel anl TR s Ry o B8 bt
Débﬁwwnﬁbbelrﬂer'Shdlﬁ%a) iand@xiB, naneosa;l apediiys altentpeddRiisit aloD other
ap dm}vﬁ)e rd%?@&tfe' 16 \YBhdal n$e|‘6‘ﬁ:‘él @o?ndl(lﬁsgnolud#@: arenfofldefich)dlsdrder

| ssat c ..oritentalis 14 ng

( GRS aniyapenton g vnaaaiyiv il (ORI 47, tssioc ot et Sty ypes:
Pbﬁliniﬂb aiéd/bm chionke. fatiquel oyphiolre; p8inRbivdos peinj dydmhyRic disorder;
l léé &n& -adGIBLREY & ég?ézsg*dgagg rinort egélgrgsfll?ror{llyalgla and

araucaril a aur ant i
g|omer mrsatqfqranlsWﬁat Rclyding Samaiiation sksorer BT dligorder; pain
NG¥6rddr 2dppoctendtiasBP botljy Nyb@orbhiBUGiEdradt] N@8iderentiated somatoform
disorder; and somatoform NOS); incontinence (i.e.; stress incontinence; genuine siress
incontinence; and mixed incontinence); urinary disorders; premature ejaculation;
inhalation disorders; intoxication disorders (aicohol addiction); mania; migraine
headaches; obesity (i.e.; reducing the weight of obese or overweight patients);
oppositional defiant disorder; peripheral neuropathy; diabetic neuropathy; post-herpetic
neuralgic; premenstrual dysphoric disorder (i.e.; premenstrual syndrome and late luteal
phase dysphoric disorder); sleep disorders (such as narcolepsy, insomnia and enuresis);
specific developmental disorders; selective serotonin reuptake inhibition (SSRI) "poop
out" syndrome (i.e.; wherein a patient who fails to maintain a satisfactory response to
SSRI therapy after an initial period of satisfactory response); and TIC disorders (e.g.;
Tourette’s Disease)in a mammal in need of such treatment, including a human,

comprising administering to said mammal:
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27 Trichosporon T. del brueckii 28 T. noniliifornie 29
T. pullulans 30 T. speciesie.g., NCYC 3210) 3 1 Wngea

wo\L00sabes si ae Yeast strains innately capabl e 8€T/1B2005/001158

produci ng a pol ypeptide which catal yses the hydrol ysis
of MEO (e.g., the hydrolysis of cycl ohexene oxide or
cycl opentene oxide to optlcaﬂiy actlve cycl ohexane

di ol or cyclo ent n cted m t he
ol | oviehd B o Bitide o8 s lEef B afmg%ﬂUF%aﬁéaﬁeptab'e sl
déedobphd | a 2 Cryptococcus C. laurentil

podzol i %otﬂe&hahﬁweﬁﬁbanﬁac%b@e&ﬁma Qhéﬂ”@ B aﬁd aa)lr&em Mnti-
6 R toruloj Rhodotorul a R arauca

gRPEStcSr gntwnxmagﬁfag@ﬁ&@éfﬁfﬁ%ﬁﬂl%/&ﬁ%ﬁ%?{?é@%f greof oseus
11 Tri ehespanoactite ccsrnmomoBS‘a(aerdgb ard\@¥eenB Rlaniountydizes tender the

V\,(ﬁ iftioh E‘#&E\% Mtrﬁﬁuﬂﬁ@tgﬂ# rBF G4 Pﬁéuﬁ& ?(J‘ pol ypept| de

cat al yses t SIs o

hydr ol ygptherdpase %tﬁéli&%ﬁﬁe% |°h%t8éwﬁf8'°6 pIgtesp |“§P %Pe‘(q Kv@hod wherein
t &letcdmbéunas bﬂbrnﬁx&@ I hF,‘ of @l @atiedaddriomal piembcelicaagagt includes an

ﬁﬁt{?g?r gs%%( e&l e}nX|et H?n pc?r%ngspséchg{z% Frggaa&@%%%dgﬁiaahu&an for the
h&rpatopitiof qwﬁ,w@rg@mgmqrqui @mr@rwmgl@qlt@@ﬁmiﬁc@d fRom those disorders
tR aﬁ@édawm r&er%a@&mwah@ dBovedhahedr i ae 8 R glutinis 9

no

102 TMe Hrpition B B S Ramde s e in 15 vEjig eglecrder
( et gonditiCy¥&e@&d 29m Bldictive atisordetsr @icludipathdse dué & alcohol, nicotine,
e)é hfer Q%ﬂoa?cﬁl/ee SliRthnfdsy %E%ﬂh@éwgl’ dynbRaRe, RELAMERt disorders

tlvatlon I n bioreactors e or reco
yé'é@‘t'd'@t deRra8edR PR 8RTeHY w&m%‘siws p@?f&&ed (e '%twgance of

peoriste andi niixeepdistumanceeai sdoadigt acd snood); fage-asdoeiated leaming and
e%ﬂ al 8i§81jd8r§tdn¥ﬁdi% %&géimef'él 8@5%&" %qﬁreglg rFeR/%sé %&Sﬁﬂ&' &h%)nlon-

con
ugefrqn(ormtr@nﬁwtlaﬁd#safdew fegenetak megial Pergﬁlomn?m%& jiigption-
C @Bﬁd&ednb&dé}atm) e abedtieh deflcit Clopbiabivay sisobdet UABHD) and it's

ﬁectoHrgzesge%@ﬁypseﬁ wlﬂwﬁ%\égltgtl)s%n cﬁrg (d, fé’u OQ %cﬁwéegepggp%ﬁ%hc pain;

&ral
esyadhinihi igorderef ceprepsiont Kvn@eﬂm t¢®i$§06t§\f geruepsion fapehgiminor

araepr@%n?r hl?ror'ﬁ?al oar@aeﬁqew Ssoﬁ\ﬁi%folfrﬁ OMiBorliés t m@al@ kédnia@ghtion
caifsm% conrfﬁ@'oeal?e waw.d@ﬂfds% ﬂvwgﬁ%%@ﬁ'%%?%e?yé@sw'sﬁ“smdef
murditieretiated| sdmatoéfrardivtdes| dng domamforindd@%); engordinence (tdiestress
S%cUPdn'ehJey ngfluﬂehﬁrenycbﬂmé&g M ROee lr‘?:gﬁ‘tﬁﬁ@nc%s er%y dlsorders

reacti on m xture e start I Ng amount of MEO
¢ PEPTRasHE RSHIE, RRtors dRpideTEr faxeaion %fé(d%éa'E%W @d'ct'on
Meda@lae chigraihe Geatiabifaspdisdsity (le.;iredusint ahe weidkt dfoobeseeor overweight

r %gffénits?;r})pm)sﬂoH5l%eﬁant disorder; peripheral neuropathy; diabetic neuropathy; post-
herpetic neuralgic; premenstrual dysphoric disorder (i.e.; premenstrual syndrome and
late luteal phase dysphoric disorder); sleep disorders (such as narcolepsy, insomnia and
enuresis); specific developmental disorders; selective serotonin reuptake inhibition (SSRI)
"poop out" syndrome (i.e.; wherein a patient who fails to maintain a satisfactory response
to SSRI therapy after an initial period of satisfactory response); and TIC disorders (e.g.;
Tourette's Disease)in a mammal in need of such treatment, including a human,
comprising:

(a) a compound of the formulae |, II, or lll or a pharmaceutically acceptable salt
thereof;

(b) another pharmaceutically active compound including an antidepressant or
anti-anxiety agent, or a pharmaceutically acceptable salt thereof; and
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The amount of the yeast cells, crude yeast cell
extract, or partially purified or isolated pol ypeptide

waavisngsEO enanti osel ective activity added toPCIgB2005/001158

reacti on depends on the kinetic paranmeters of the

specific reaction and the anmount of epoxide that is to

be hydrol ysed. In the case-&- product inhibition, it

can be, advant ageou e.the forned vicinal diol

from tt‘fga P'éaé@?‘?eb’ﬂcaﬂéf ?(‘tcﬁ‘?tgbqo?a”t'% mai ntain the

c oncentineatin te aofivetdampeunds a8 kndfibdare areskriviedrsountsgat sgridgrine
t,tﬁtm fe%tﬁzé%t‘ré&ﬂng{ ﬁfcﬁglsor-dr&cd?%rﬂiﬁﬁﬁ used to enhance

enz me an | omass ds i ncl @ [ denﬁl ficat lton
of  us ehRANeY 8FPeGTA t't?eﬂfsseetawﬁawné% 8.0 FPe B gapposttion
Seumipeising a cothpduabi fomula Ik or diiHaving e pharranaecabogﬂqalnseteh&wtu ake

%er&grﬂrtl p{}%%t’% é%f}#]r}'nﬂ rﬂt%o?f%?lgaét Ghi tb@tp?e?eraﬁﬁ‘gtqg%t about 50, and

arvat trace enents an
f meregreierally pHeass afaut2Q0, ﬁ@dt‘%t‘t{ac*é!tﬁ)o"&d'&ﬁdtc?@ﬁ 49 “eat or prevent
I ?tdébﬁ%r%off%;&xﬁﬁ@tnsrl@wmtaé Adresus@ystabldsbidake anal ogs
of the_epaxl ro S A 1N ;
case ol dBSHBTARD HAREs e ianiahdel 2bBh Tetfeno o
t therapeidinallyeeftschivenampant kot lealbguniiop! thealegesiagt.i bnoiofll or a

t Bt?arﬂ&éb@tlc%ﬁﬁ%bﬁgolé bk tﬁ?é?édf%ﬁtaldﬂ@rrﬁ@cédﬁcﬁ@@&béﬁ&ble carrier.

hydr ol ase act,i v into. ac
of fer FBRPAFHA ff’%/“LH?a(eﬁr @)orﬁgm%ﬁ@éa'rhﬁyac?ﬂn [ %ndh(ﬁ%fe%re may
cexistbe difiepat atantiorbsricrardhdiaiteréanmnin forosonhiss kvéritierl rélates to all

t B&icANilometd! Gl APstbrebibdrAdr Qpcd?rfpoﬁﬁ:[%tcﬁ'tﬁeu@ﬁ‘t‘idl&nl IL,T&N, both as
processes are general ly perforned

c EsEici M”ref’tzcﬁ”dei‘énﬁp'é‘d”"’t' h%naf‘té%mft o?@ gﬁﬁteE?Q'SS'H?rP j 8y such
OU&m;ﬁHunc& ahtl fb@urestheeof] Bnd tmralfmamtdcyutbalmtmﬁoﬁtlms) a8 methods

f.
Jéﬁﬁ%nt g&@éﬁ B@Me%fl}ag E&ﬁa il 011%%33 déherﬂ_ Pt ab W@oﬁ}al i®&mers
t gars@e m@talrrﬁslsby et r”éf‘ryto)?sf 55t 2SS GRS0Lfgn, | orgy-sefective
K ftibnt BAhro@uRbiaplc @Epdrétbntnemﬁlﬁbr@batém)n%f thédinalg@educonr its
?E'tgeér?tfg%%nc l@gltelétg %lgl%gst c|>f\the %’ m nurﬁgxot?ﬂ)%%mge t Thgr IlI may have
wat\antaged, e@scoromed/vawtbrtm sr@¢elmlfe mixurge rof fb%segcomRﬂU@C&m'% the
V‘@E:ﬁfneﬁ@o‘?%rgb§dl§&5ét§&t(§>)tdltld?téef erably water-mscible
solvents are a action %cél tE‘HSUCh

hat .
epoxi d&'N§)dMaI 8‘%‘@?a{’8f"‘te(f’| fWStr @nﬁp?tsm Pe?® foll?‘possible
Wateeoisnineici (H,R), $)6) €Sk aad 5,Px. F thead (R, Fk)ﬁgda(ﬁ 8) are an example
S %L?ﬁ%@fr of @%tl&ﬂ&is R&irrof RhagBX BMRACR: ot WARE t)fp'tﬁﬁ)h%% chemical

propano I sopr opanol acet Onl tri %’h
dlpfﬁ’é’ﬁ‘ﬁ?ff ang rp%l;krpgd@mts just hke any other enantiomeric pair. The mirror images of

I \(/h Ftyard:i (%) layd don mameTed eupdrinipesdbld @yRGE) iadd (8R). Alsl rejdionship is
fcal?ed J as?eretﬁ%%eng narm %&%u{ﬁ)cﬁgle@lhé % 905]% rQoxéHn?gr LUf &R (R,9)

erinmm Scl

s oholashie, wHekess e, Fafmqmtﬂet&a fipgtereqigamer §fdh%ﬁn't‘)§mt'?f>&te
can be IM§@%r|eféQhél@@mpcftﬁﬂs exRlI& |, 1IPbtIBINEE, this invention are basic

etc%@%o&nﬁ% Eelsyloarr? éli) L t%ﬁge vgcriregt h%{y ott %ﬁf%reRUta%l l: with various
alinopdaaiciand afgeoh etids. é\btmuam plichgales rgst ge g@rmmumcemwe for

e)éémks?raﬁbﬂxt@%llm9§ iOfst }RA! desiradld ﬂh[ﬁfbétiﬁe W%t@ﬂﬁfs@@ﬂﬁthe base
cont al ni ng 16 carbon atons

C)?EWBQ}@Q grﬁgt thg ieaﬁg%wg(tur% as g @pgrﬁ'éace%lcaqg étgg%gptaWe salt and then
- GOGBCedtRert o thet feder ide campound chynireatneona détic &n eali@line reagent and

tﬁ(etréfgttgﬁco%(/er{ tﬂg fl’@é BL&G Qtp'hgrpneo\gedﬂfgl Q%EQ?B?:M A8t &8/, The

action m xt urec wat er
vvlapﬁ asiditipe ks @fn@emﬁ%rsommﬁngaz ebhs tﬁ‘t/‘?jﬁtﬁ” @res gadignprepared by

S @leBiiigaRk hdse %brhb@mg K/\ﬁthl 2} sﬁm@tyl aGivadnt bdbure BEthe thdke@ mineral
trichlorotrifl uoroe

&Y ﬁggﬁmi: gcaglﬂ %ﬂ acwg?lbs sgﬂle%tl% It @%’uﬂsélﬁ to aqamf:)égwér]t stltﬁt? %s methanol
al cohol s containing 6 to 9 carbon atons, and aI I phatic
hydr ocarbons containing 6 to 16 carbon. The reaction

m xture can al so contain surfactants (for exanple

Tween 80), cyclodextrins or phase-transfer catalysts

and the I|ke that can |ncrease sel ectlvel y or

o o - Y a1 S o o T
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Yarrow a and Candi da. Preferred bacterial host cells
i ncl ude Escherichia coli, Agrobacterium species,

wa8aaislsms3 speci es and Streptomyces speci es. PreCeaBmds/ 001158

filamentous fungal host cells are selected fromthe
group consisting of the genera Aspergillus,
Tri choderma, and Fusarium -Z&e production of the

pol ypepti de can be, e. intra- Xtr
pP"OETB%rtoiI o¥Yram Garetth ebqgo%yon at H\e soglgetr g} %q,?lr? tscejldﬁ;iaﬁ is readily

C bibthibede mﬁedamm whith tilecuded riorprepatel tbe pharaateuwicaly actaptable acid
pg&c}{@ﬁ %Ehsdﬁsthé h#%ﬁz,lrﬁéﬂ %h%d fbHél&&dn%ﬁ sf Jf%m&%i)on t%?é"th@@e which

ree I n solution
Pfoge giiriedc pee qdﬁ%bﬁ?'tszé& &ﬁ'tsofﬁo'if%“@@Qérf“aS‘?“ma”y acceptable
péﬂ@@( &ich @B tHelrtireetioride Cyderonids hyatk@odided nitrate) duate bobisulfate,

8 t | Ondmdgp%\ésa lhg{tl;r nc%‘aéea%m'é%’]%ﬁrat% 9?&?L rgtge( rirfd %Y Hetartrate

enzyne cr
i ﬁmmafegem%eatean@rr@me a@ih@ﬂﬂtei ﬁ?@?hﬁ@tﬁer@@zﬁt% elnleé@“es‘lﬂﬁé‘ate

PERgRRSIFonak tmzé@@@ﬁdn&e CiidlRRediBEHateOT £ Manmb@ndad.d 1,1-

procedur es Iled in the art, which

|H@f BEE'F§¥ ﬂ@pﬂgﬁgKLﬁW%natography or

hi gh- piTes sresent liriveutiod atdor intiedes drotplesiiyoabatied oemigounds, which are
C%E b %s%@cﬁeﬂ in Ft;nﬁﬁlb@n A o 1IPBBSESthe HBENMI0RE Bﬁlnorg 'aﬁ’Jlms are

formed can be rempved fromthe reaction mﬁtu e
oFePIFGPLD. P 051 BEVIEIRD 2T g eSS Bber EHEragnS Homic
sthepped mese muober enaiyt foankin oétuteheExdngilesadbf idotopesi that can be

f%ld{illﬂoqa%dt}ﬁtoa{?)mgéﬁlﬁﬁs?; %‘E) Erq J’\\%hﬁ&?m@hgg isofdpRd ok AEbgen,

e vicin he reactionis , ", .
s CHBR AItRBRIM 0WigeN, HaFANPIOHE SUBK, ihoxneca ghiogieg pugbres °H, H, °C,
géerd, "Nortal 2o, (1'b) Fr, TEVEF, nd 1°C) res(ob&ﬁ)/ely orcdmfpuiids of the
fﬁll’legerh;lﬁvetl)w | nperc?ér}u n n%eggn%n; ?ha@?\gfeﬁﬁcaﬂ% \?gclt,]e a%%sg%l'%oo/f’ said
r seopduOes Dr30f§tal§ prEslgaivevchaeataidriam efiomentiqsed igolppes angior other

d Iléa{OpQJ of SHRELBS El‘érvﬂﬂﬂllnahe(écbbé of thié MYentior/! tdriain 1£dté@oallyolﬁbelled
n an

| chgoigop o ereead ool Eh SR BEL g @deative sotopes

s epar &t Ho IfF( f© aneé X'&raué incoreoraieilf arg asefdin dwe he/aingubstrate tissue

f 'd‘s’ir(b@ﬁo'n%s%@%nﬁ Qﬁ\eté éﬂfc‘:p) 20f1d By ¥ 3RS usefli i |magmg studies i.e.,

ggaratlon hereof, fromthe reaction m xtur by
t Mzhtefcon Rurtber. aubsiigion wiih *}?é‘éi?f IPHRRES PHFt 2% euterium) Le., °H,
addm bif@0 coftairs tletapeaticCHovantayeg assuling domegreadr roétabdiie stability, for

y%%%plé) In r%gééépﬁ P/B/%ﬂglf 1@ br Bg&%@rd@% Qq?%ﬂgrhgrﬁg andﬂﬂgl%ﬁ may be

reac 1 Onh Can exan‘g
s@mereeﬁuroﬁpr@ﬁ cmcw@st@mem toew@igé@he I} GomPEYSis Of iarpidag s 11, or NI

aréﬁ tlﬁH ﬁhdélﬁlbﬁ; ahcﬂ‘ de’dﬁngtPférékff &an cyénérynyadsﬁ Bilep&rad ® carrying out the
i nhi bi.tion

I ct|
kr%%ﬁdutr%s %ﬁc osgﬂ ll’l hggéc% I)A?sh%n r in Y é’XamgrYes b%[%@? 'bggﬁbsstltutmg a
vireAditndvaiiibte isotpnicativiiebellet yeapers fo eaen-isiepieally lapelied reagent.
recovered fromthe reaction m xture, dlrectly or after

renmoval_ of the £a t ratjon. there

b of or 8 e Ao ap waeCheclh ISE gt g ish folces saturated
I e eidnn chytifvearbgt |rad1¢dlg/ hadig \straightcibmarichell oF gyclisd no@tles or
b%oﬁxnﬁatroﬁ fhekeal 9)% 'ﬁ‘%feg Jllégprgrl}otggﬁnﬁlﬁééétbbpﬁe %P‘I%@to methyl,

renova tirve vicln
disy1vh prouluiSeRiomy Bube I%Oe&eq 208 t@fhww@n% 8P><Vé>t§ﬁﬁ@ﬂ é ethylbutyl,
ek&él@ﬁ@y@ﬁye\!ﬁbﬁﬂm aytlope@Ndycloexyly &lohémyalortamyh exdine Jike.

t ol uen I et.h t her r
i chi o DR s nEhekS Rk BRI SAOE] aroups, ngluging 5 and e
| inkes)beragzsinglerring areowtic gratipsghat rreefyyfpltdp frprg getiodmfour heteroatoms,

d'fé"ﬂéxh%@&'b@ﬂzen%ﬁﬁ%rr@l@ﬁ%@ﬁh@éﬁen&‘ﬂlléﬂtﬂé |soth|aozole imidazole,
c ronatogg @ the |ike.
O

i iR2Aei 6 rifas. Sioat e rgReuBee pcezin, an
econoni cal advant ages conpared to other chem cal and
bi ol ogi cal nethods for the production, in high
enantioneric purity, of optically active vicinal diols
of the general forrmula (I11), (1V), (MI1), (1X) or
(X) fron177|esC>epOX|des |n the presence of a yeast

o g, o g, o o o o o



10

15

20

25

30

35

pol ypeptides with SEQID NGs: 1, 2, 3, 4, 5, 6, 7, 8,
or 9. Anti bodi es can be polyclonal or nonocl ona

wanvishostices; met hods for produci ng both types 8€T/1B2005/001158

anti body are known in the art. The anti bodi es can be
of any class (e.g., IgM 1gG I1gA 19D, or IgE). They
are preferably 1gG antlbod|€§ Mor eover, pol ycl ona

t| bad | |
" R are PR R g Pl ok At Erole D5 B -
ofricyaic,thilyelmt eg.( @aphthalens ardokancle, bgnecdi@ezola bgnzothiazntans,
nﬁ%%z@l@' IR RSodrend metTRAKS%Sp hel?%?lb&%b‘ﬁme @ogquinoline,

n?{anzees orses, goat's, Carrel S, ﬁciﬂ)
bBeRIpEIngrindkls Sepzelugan, P BRSBTS des%apa@zen?f ! ﬂﬂ%e Arvl
C gtosips mapt substitgied WitH, or ekeamsd, elkgl grayps, rdkgnyd pigsps, halbgens,

L e
s Garhoxyiate; pikviearhanyhesrPoyA Rk ER B é8ineeAPRiYed of
p@ﬂ(?lbrﬁlﬁﬁcdﬁ&fnylV@Qkyﬁdrﬂmddrtfoﬁﬁ regdykhicRALhE SallRd, phosmaiez ed

nmono anti.bodi es co si.ng _hot . .

n BHgsHh?pg Btbquhlgag%, cy%nroearg1 sk)nctleunc 8 aﬂ< Panﬂ%ﬂlk?lﬁrgmo, arylamino,
i miaetemiinm andSeligterdarnine)s daylagying (h\gln@m a_le\dpammﬂ@m@n al
a@Fy‘lleFbgh)ﬁ’a?mﬁ@'&arkB@m&H Q5WGrB-o)0¥miRE aRido r@ﬁlﬁyd%lkylthlo arylthio,

t echni ques for

A R e ﬂ@wtoefu'ﬁnov@lr'ﬁ%?ﬁw?@na|
PatfleorbmBibid| ¢yaad, iagido, RER/ ARG,/ DQREAD or Akarpmatigtor Abteroaromatic
E%&ﬁﬁ@an Pat ent Appllcatlon 184, 187; Tani guchi

Eur opean Pat ent plication 171,6496; Norrison et al

Eur opedAosea"d ﬁfou%'ﬂﬂ"i“@é\“ﬁe&%"of‘?sn the Jing REglyes g algq begpferred
Pt as’ppl hetabdyols 'V iBeBicitld3 3 het€matyls! yr “aéterabromaliésS. The

P%T‘ci : CI% Fpgocaﬁ :[)g é@lﬁ%@?edg@?rpe erlnﬁ%rc?ﬁqgado Iicggglgl’[ﬂ %ﬁ&&uﬁ’&&%ﬂ% as

1@&&@%@ aboyg, agfor grample, Hgipgen hydrcwweﬂ 2lkpxy alkgepphonyigxy,
SuRyidboa}iexy( éll&&?&am\éﬁﬁo%aryla%arb&yldﬂy SAatodkyIde, @ltkyhrbonyl,

(N:gﬁ%l?%ungiaibonx %rylj}gyl %Wrg?nygﬁfke%/\%@%cawgnw ﬁa{ké/l?arggnyl
Cantaarbohylsarylalgzarbbby 3alkeaylcavbenyl, sisexycdrhi@8hbrmBo¢ashog,
Z%Q?chk%gl%ogz ph@ph% ﬁosprﬁ)ﬁﬁgg}u ?h?\-g%(:@éh&]léﬁﬁxod(mc@éﬂg alky!

N e iAStinc, PR, 60 Ay iany TS e Sodfimiga e g
Z&WIcéﬁﬁﬁlanarwaleaMbMaMO adtrbalﬁdy]a@ﬁi)ure]do ), domiviie @rhino, sdlhydryl,
4% I'th%) argfﬁflng‘ ghl ?dco%/latfe cgulfétgf alY G, meoﬁgt@ s@lFHrﬁJQde

erivatives confain | east .
f @ a@ﬁiw nitey Frtflpefﬂmethy't%maﬁ%% SRty ﬁ&vlaa(hﬁf %P %Pmatﬁ‘ or
aetelaehmdtit EHoneEyL MR giopscaXaldol bp sy extiridgken withrdiicyo oy
f a%%% C|I§, rl;l v%hlc% % F%t g{oﬁ-rgﬁ%?d %ﬂb %g;%ﬁzb)?lleo(fe gt Ife%ahrp] In an

PGt

f reagwb m@qtemarwlc gmylp isgd-@r frohien, B Qr@dfuraay +CaBPyolyl, 2-, 3-,

f rﬁ@n@malﬁylté:@kazﬁ@n 2ba-, Br PRy 8- BrePS/ritazityy 6st-] ®/u-05, 6, or
3; $ y nol ecul es; Fab fragnents that can be

gt ed by reducing the disulfide bridges of F(ab')2

f r agneths teraripheRpbinéludeg mmatic tihgstof eia parbensgreaylaraydeby

t rtﬁéﬁﬂsngteéwr %Q&Qtﬁteﬁ%tﬁ QWrSg%nY\brtsnbsﬁlﬁft@ a4 oﬁengr n‘?oré S&Qﬁ%h@\glth a

I
gﬁigﬂ‘fuep‘rsafﬂb% 8‘5‘:[ nlohml“Wﬁlﬂn 8\‘%2@? égt@gfh?'g{awl @{koéﬁ alky'gaabonyloxy
2 a8ylca2)oin9]o>(y\/\ﬁlk@<ycdrhiﬁnelbsp bglogyarbbOBdXy, cafrokyldie,dykylcarbonyl,

or g%llﬁw‘htoﬁca%oml érﬂlﬁ?kﬂ%ﬁn o Xarﬁ&ﬁzg HR&fyﬁam;Aocgrbo y@%ﬁ@é}g&ﬁ ,

ant”r eg
arfndeareaygarylalsyleareosyl, akesyiagbenyt REPRYCE O a@weﬁﬁrbwh Fv)
i Sau@nrﬁcbdaﬂioﬁyl nshbéﬂha@t ;br%epﬂbhatb rbhbbtﬂiinatd?@ablﬁl %‘ﬁmMnblutilh@alkyl

av hal n variab

(R APEETHE aciating.slplth and ERuip e atPotRnoREH
produced for exanple as described in U S. Patent No.
4,642,334, which is incorporated herein by reference
inits entirety. The anti body can be a "hunmani zed"
version of a nonocl onal antibody originally generated
in a different species The above descrlbed antlbodles

- Y - S
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chromat ogr aphy (G.C) was perfornmed on a
Hew et t r Packard 6890 gas chromat ograph equi pped with

wéhsdesmwst or and using H2 as carrier gas. HPLECWAB2005/001158

performed on a Hew ett-Packard HP 1100 hi gh pressure
l'iquid chromatograph equi pped with a UV detector.
Determ nation of the enanti-88eric excesses of

2, 3- but anedi ol cl ohexane di o d . .

¢ BRPRR GBS Ay SRR o B Meiroh g i g

f alkttliosarylihica thingelboxiiate, sulfatasagikyidubiinyl, stiiénaten sulia®apel co)

( %ofﬁr’n@@ %J’é trr%r&ﬁ@tﬂy@ cfdHd, £R10MBtérobyalt Bk pessh aromatlc or
term nati on he ‘enantiomeric e gf ta

Rt AR A b T R R o T

bynsubiiitltetsphegyl gloupst ec CLC D colum (150 x 4.6 mm).

Det er mrﬁéa{e r{?r%rﬁ(%y’t de. @ FIQ "shiBsti arﬂ{)ubstrtute% aryl groups

2-di et han pertorme
ugrmgntév lemdrtarae exygep aime cﬁxaﬁﬂe% qfer)/'%y aroepﬁrmluder@smxr 8nd
coérdbky.ons and retention tinmes were as follows:
Sr 25235@“% Qaskoxyp mDFJé S ?d%st%tgrggrfﬂ t}n%%sgt%{smalkg eggenyl and
( edkyniyt grRrps(c@re&nﬂrdllrmpd to ap BEYeNRIQNR, ERpmgies pf akmry ereur)srmc'ude
( ﬂ%ﬁ@)(y @ih@J(y rsoﬁ'or?cﬁy grofok® B@%%ﬂ ﬁndjﬂ)é?rltoxy @roQEex @(arapléé of

ik ed bR Tl R R Fid 21p ko8 fe o grdchs qap be
( ButR)itueH elith grogpsﬁsucbys:hlbep’ehtal&ywl talogen, tydoEN, 2R amondQOC
' §@kgr%5ﬁglox?eﬁg)xﬁraﬁ)%ﬁ%!&@ Qrﬂlo%@érborgmx tcafbb%t@@lk%ér%@i

( %E?rtb'ar%@ralkowa@ow @rrv%vﬁ%?fay‘ 8l kwarwp%ﬂr%qnés' d'a'ﬁr'rﬁeae%?@“y'
ablkﬂ]i&@@bb@@fahﬁi)mphmaﬂe [hesinago, biiogpsinatosqyand, afinowin@Gding

glgﬂr oRggl%?&rh R‘SI fwgmr?oé(jt énoa?id éll@@larﬁ h%l_%y%r]nﬁro
c Ginclyeing alylspibenyimiace ary@ﬁrbpwsmo cgybrroy] anchyraigip)y apidino, jmino,
n%ﬁrﬂwdryl ARyiiRi6 [ dr@thio, Wcar@&@lawrhulﬁtes(dmwsmm avfehacsultamioyl,

o st bl 8o 25ie, B, ety g g avomatic o
mbbletogroptatic moielisx &nemplesxi hrlogeirrybstged dkoxy Dowrs ingledlepbug are
MhbiTiRed Beﬁl.ﬁ)'rgrﬂréi’rfbd/ IR Srofm@inBaly; trrﬁ@or&n%@rﬁ)xymh%?on%tho%

trat
e I G AR
extheanddd indisataaf intihdesomaocyiclicaromaifcfheteracyclésenabigiicetoskven
a?lrr%rﬁgmﬁﬁ‘ls,\fg whibh £BA1 34 b h &fhefterr&ﬁﬁﬂs é’e‘?&%ﬁ |ﬁ@eple§defnﬁ’5r frorlr<1 N,

screenin asts were grown 300C 1 L shake-f
cdad roeén‘é'EiPMCBﬁ HPAgicIE fQWC"iﬁéé@ia'”é‘)‘atffPﬁ'c?ﬂ’Y APt ‘”%92??‘%96% of
( ¥M)ch i 1Lo C3Vbey Ieacbatené saetad, ﬂ%mhdienﬂ%ﬁrbﬁld‘i S ahti0.

pept ongy, 4e¥r}1 "Hata ‘Srg’eﬁ% %d‘NeE;g» %Srf%s%'oh‘tr% c‘ﬂ’ééféd .n%des

| ate stationary

h &pRedtteser b@suéernteq 4, 8gab msmbered rl@@@ngam'wt r'ﬁaﬁt Onad) O,or3

V\@réﬂéﬁﬁtowl mernh&&j@B Bbif akvwlatie bnd - d?ﬁMrati@ h’ﬂ% %Eerr}@?lnh ekRdes
at e.buffer

c SR R BB an SRSy RaE el 850G By tyoltq or non
S aspEtis heterocycleh éxemblesofmwmcml@rr@ﬁuobdput gevet limiteginfuigg,

Wirdi AR of 2l thibhHeRB Loy Q8 %y%lrdﬁ\@tdx‘éi:dlé’ thia?8RSimidas@t, dhyRzole,
(strain), screeni nag?le poxi m I

0

saoarroen'srfhlae'@tr mrecéy'evé@ana%eraer%oeadr? H%ﬂfrhw“ne
C @piczRineg piyidiod, pPazios, pﬁa@razwbtand!ﬁ%usdd birgtlic hetesypyiesi on
( 5).

%%oﬁ’zrn {add@wlré&nd%)l@ .Rib%aﬁ'rﬂgﬁzl%a pat, B@gg&éph@gﬂ&e{éouz 2
8 bﬁrﬁmeazdﬁw benziiipzele givingline; isp@dnolirg: guipazelinge2etiding. pxptane, and
Etetenéddd behzengnd centrifuged. Vicinal diol formation
was eval uated by TLC (silica gel Merck 60 F254).
Conpounds were visualized by spraying with
vanillin/cone. H2SO4 (5g/1). Reaction m xtures that
showed substantial vicinal diol formation were
eval uated for asymetric hydrolysis of the epoxide by
chiral G.C or HPLC anal ysis. Sone reactions were
repeated over Ionger or shorter tlnes |n order to
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bi oconversi ons of epoxides was foll owed by w thdraw ng
sanples (500 m) at appropriate tinme intervals. For

wohbsabs@es C anal ysis, sanples were extracted weCI/IBDH05/001158

m EtOAc and centrifuged (3000 x g, 2 mn). The
organic layer was dried over anhydrous MySO4 prior to
anal ysis by chiral G.C For-2BPLC anal ysis of tartaric

cat ai y D I8 RV PR Corr PGS SIBRHGE GEoPt graipaey Rfgpotn and
t Ipessihlgpbstidtanto the alkys debciliede@boveybut Fak cadRirCatagral greidsuble
Ofyofd. PBPé}Xr'nSIB hcﬁﬁ%% @Alkehl'/\yﬂ&&ié% @t’ré?blﬂ)chauﬁ Qlﬁerglﬁgﬂpupﬁ% yer e

extract ed exane and centrif
Ry SO FEORST YRS, BT o B A PP B ocony, o),
N@&@dhedmhamralkbm/l gmaﬂ)sysycmalaynyuamyalic bielss. (cydidpeapamyhat i on

Yélgb%mré@?% ﬁél%())( %1%”@ Jt'l)g %é(géfc@nﬁ %lk@%? gllké@?sub ltut
2 cgelonlienn gy, aa%@vc{)awlar ¢ysloalsenyl w@ﬁféuta%@lw Qﬁ@&’sb'V‘e term

C Qtkemi REthéraitiueBs Sker@f g rbd’p@ Wmﬁﬂli‘deaixi/génmﬁ&ideﬂ,tﬂumr or
rans

ka) .
O M A e RS of i SRS 1
| cariah ppesiya strahishhaebbInog HyeiT Shsrcotmhang oefewer carbon

deghatsaditd bRMNBE.§! @}CSQBr s‘ﬂfa@ﬁtr chaifl rbst(tLQorS‘rﬁé'ﬁ%h&Nh%ﬁb leeW|se
col unms previ ousl

v Rl prolhe ey FerpTAmiss ety e Sgivis o Hore
" pexiératainichve Broe Bicerbnssic theaing sttuthee. I heverme Call sncludes dliteoyh
t tb?ou?f%@o?ﬁal 4 Wrecafidhlaffdsi on of the Univer SI t y of the

Free St ate. east strains with screen nunb
cont ai MaRpverathe i alkegylinciydes botly “upgubsifigpd a'{ﬁé\y §" and
I s@batit@dd hikenylss did latfef ommqmesnealto sleehybradibieginadihg substhasmts

S?%zp‘?acin%da I'B/@]%ﬁgw &Pontetw ea oﬂg §f th dl o%grb&bggckbone Such

or s eC| epox| de
msybs(ybaegtaﬁarsWU% réxaﬂ@‘%l é'!qé lgfﬁuﬁ% GIKW FAVRS Bﬁi%ﬁf Aydroxyl,

f %ﬂ@l@érﬁoﬁ%’m)‘({ﬂ a%ﬁca?b%hﬁ@@ealRdx?tharkﬁiﬁYlbinéWBWc&rb@ﬁyldeﬁPbﬁxylate

d
¢ PR Biushani: 940 Res0oN, inosbhRL B BRbEe R, ©
urdiatiyemiroc@bertyh aliylhiocarbonyCatkoxys phesphae \mp@hpw abesghinato,
f r9MoS&htho Hﬁlgﬂ.ﬁf ng@ll@ﬁanﬁlﬁ@ %ﬁikylﬁrﬂﬂo R Qan@toﬁaWIé’iﬁmé raﬁtﬁn

soi |l contam naq ?é % ratlon @
ta'ky@@m%asmw QUSROG awagﬂ%o alea ngﬁym'?f’ SNy
c aint arudo)ataeﬂﬁwmoinhnw\mlﬂhyhrhaan@lﬂab tagyithiat thivearbaxsipier autifetey,

SRR AP SR I B B
i d‘@’f?chﬁ/"?'!é’c?"tyﬂ?rﬂ 196 A 2PMGEGRE f@‘é’lamE’ﬁg‘? ReEWr i sati o
rret hodsTheatem Mm%t oooleh@ibsitlicdtse Sasneded fabeg releh) feca admber of

L2 BRIRAL R ealﬂa%fﬁo{rf b h%?n%}ﬁé AUHARE 61 ANBREAEDOblo pased

| mumw%@f@ww@@qmaw dep05| ted at the Yeast

Cul t ur ern6abn@CtnaRN afd “AdgeRT Sk tube®@helele ublead BB efiReindicated,
ass”%ngz UOFS nunbers. Sonme of the

i s!’&ﬁ'“ﬁ[feefkj we%'lém& Yee ¢ the National Collection of
Yeast Quvill be esed tNGYIE) strusiorevaf sbme oriha edhpiumtigdbiitis invention
E&mbgaéytm%%%%%h B@ms. fli0B rb@gn@e?s%o@\é@é&aqp@yeﬁaaﬂ R8s Srhers

east epox| de hydrqlases in Yarro
| .q@&ngﬁ?fea Swﬂ'aaw:@go Al prsstoriaieiand daeTeRATGYe Bpluded
dlvﬁﬂhmﬁlﬁmécopé ofriié Bentidn, ukiesd indicatedSithieaivias. Surt idemensdas be

L t | the
A SRl i R s
u§éejeochgrplpglytc@mt myamesqelﬂﬁth@rg@r%ﬁ@ stréww qiher compounds

I &l florlieSdiéEsda-in ﬁ\%'dpplﬁ:@ﬂlcﬁcalslomludﬁﬁm&uféﬁﬁké tReHb .

o Tl [y Fear S reR R s AR bl e

fully functional ura3dl allele fromthe URA3 sel ection
mar ker gene nulti-copy auto cloning vectors (plNA
1291, plINA 1293, pINA 3293) with a defective sel ection
mar ker gene (copy nunber anplification) carry the

def ecti ve ur a3d4 allele from t he URAS sel ection marker

o o — o A o, s R L e ge——— g~
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Technical Field This invention relates to novel ortho
substituted aryl or heteroaryl am de conpounds. These

woanpausds are useful as antagoni sts of prostagCamBions/ 001158

E2 receptor, and are thus useful for the treatnent or

alleviation of pain and inflammation and ot her

i nfl ammati on-associ at ed dis@@ders The present

inventign also relates to a utic 03|t i on

CBHGPTSTh i PENE B D ROien B RGO B SRED BT APPIeS, o

Ppregdntigy @redir nmreesymptmmcm‘swlsomﬁhopar disorflegy er and ot her

synpt @%t@ﬁ?%‘éhﬂeﬁ Ausbl i FERYS P8 oot 084G AGUcng: s
redom n

E2 (P ant el cosanoi d detec
| e rRaCIS PN TiSriem AR ShoHcUGee feigyiggment or
i A0S Bieastonelytpihysisadiaed @akusedd tie disatdeobeiy tosked.

¢ p&de&%ﬂweqlg %reﬁ%%ﬂ &Iﬁ b@éﬂ%ﬁ@% ? bf%evé%l %grjn é\gmg Bine'f éi%%‘r&ér ap.

ness essi on
ga%mm¢%e@ém@mget#@§W@ﬂ' bIood pressure, platel et

];:U nct |P‘Pﬁb cdﬁ%@nd&'ﬁ Riplihem, @ngaéﬂgmgggma@élgw@ aetdpenble salts
our rece

dﬁ@ﬁlﬂﬁaegﬁ tFeé? %’n‘iOH%th%? ¥r&dol ogn|1) el comp %Jpgr ﬁgg’ "ﬁFﬁgon and
brerfaativVecrabouridsef HR4nNwoltipe, a Gs- coupled receptor,

st 'dm“ ﬂ&(ﬁﬁt}nﬁm\éﬁeﬁg QctHebiuRE of B PrdsSntGivahtionkuil Féﬂ;otn@ apparent to
wi de variety of tjssue sugges ol e

piese sElfdan & Byl Vel dn %qg\%wg/%%é%dgﬂe%ﬁa“m taken in
V\ESHUn2@8 Adith diessexairiple and tiecappended ateintks It sheyixbhatigeda sowever, that
pCvﬂﬁeéﬁHSh%Hﬁo‘ﬂ i %E%b’&r e Qpésﬁgag”rﬁ‘\t/élouéwfotrth L{:%té‘c(:jrlbed hereafter are

al koxybenzam d onpounds_are describ

DEBSS1y 22O S8 28, OEDEOIGHIN e SopLaiAndneEb gl g Jyesen

| EB@&&@% ist iredadehatiastiatve, maatisTastt intefiddaytp diglitytbe naventon to the

h W08/ 45268 and EP1 229034
¥§°W suﬁg?xﬁg{%%&ﬁlcotlnan1de conpounds, however

they relate to inhibitors of phosphodi esterases 4

i sozymes. Yet further, DE 2706977 descri bes benzyl oxy
ni coti nam d conpounds which are useful in the
treatnment of diabetes. Yet further, Journal of the
Institution of Chemists 69(2), p.59-60, (1988), also
descri bes ortho-al koxybenzam de conpounds which are
useful for analgesics. It would be desirable if there
were provided a novel EP4 selective antagonist with
potent binding activity by system c adm pistration,
and both with potent EP4 receptor binding activity and
with nmetabolic stability. Brief D sclosure of the
Invention It has now been found that certain ortho
substituted aryl or heteroaryl am de conpounds are EP4
receptor selective antagonists with anal gesic activity
by system c adm ni stration. The conpounds of the
present invention nmay show | ess toxicity, good
absorption, distribution, good solubility, |low protein
bi nding affinity, |less drug-drug interaction, a
reduced inhibitory activity at HERG channel and good
nmetabolic stability. In particular, the conpounds of
the present invention display inproved half life. The
present invention provides a conmpound of the follow ng
formula (1):(1) wherein X represents a -CHor a
nitrogen atont Y represents NR4, an oxygen atomor a
sul fur atom R4 represents a hydrogen atom or an al kyl
group having from1l to 3 carbon atons; Z represents a
hydrogen atom or a hal ogen atom Rl represents an

al kyl group having from1l to 6 carbon atons optionally
substituted with 1 to 2 groups independently sel ected
froman al koxy group having from1l to 6 carbon atons,
a trifluoronethyl group, an al kanoyl group having from
2 to 5 carbon atons, a cycloal kyl group having from 3
to 7 carbon atons, a phenyl group, a phenoxy group, a
het erocyclic group and a heteroaryl group; a
cycl oal kyl group having from3 to 7 carbon atons

Y



heteroatons or O to 2 nitrogen ring heteroatons and 1

oxygen or 1 sulfur ring heteroatom said heterocyclic
waroesposs3ia 4 to 7- menbered saturated ring syBCEMB2005/001158

having either from1l to 4 ring nitrogen heteroatons or

Oto 2 nitrogen ring heteroatons and 1 oxygen or 1

sul fur ring heteroatom sai#®lphenyl groups, phenoxy

group and sai t rr in the

et hi t1 ons. of PRAGHEDEHABTRIPaE SEER MO8 ubst i tut ed

by at |east one substituent selected fromthe group

consi Strho gorﬁgouﬁéébﬁtféanU%Bq S, 8r ISRk p?é&%ﬁit lh\Feer%H may b&prepared

sel ected fromthe rou consi stin hal ogen at ons o

S PRToCGhes b SO G (A SEeBo Wi G gdeatec, AR n ho
h edaotdnleghengsanp sisti@sion thaf fotow, 4retas défireedmbore. at ons,

hydr oxy groups, al koxy groups having from1l to 4

carbon atons, hal oal koxy groups having from1l to 4

c Hplssnotheryies Providecheergifoups, hydroxy al kyl groups

having from1 to 4 carbon atons, al koxyal kyl groups
hayi.ng~from 1 to 4 carbon atons in al koxy and al ky

g &E*QC”%PVVme‘ onyl groups having from1l to 4 carbon
afed®\| = sddimbigR-repteprplunziitig from 2 to 5 car bon

aﬁéxmn2aéeh§6a6xo|qm%ﬁehawdngyf1t&me2 to 4 carbon atons,
Dwynyh rougs an|n from2 to 4 carbon atons
W TR %Qémafrmnltoz1cmbonalmm
m&llt@ﬂﬁ@@&mbmmnm)groups nonoor di -al kyl am no

gﬁaﬂpammg%b&gcg&gqh& to 4 carbon atons, am nosulfonyl
groups, car bon grouE§ havi ng fron11 to 4

c &b n“hﬁeﬁﬁ' QWKVP PBHVWQ no groups having from1
to 4 carbon atons, cycloal kyl groups having from3 to
7 carbon atons and a mono- or di - al kyl am nocar bonyl
groups having froml1l to 6 carbon atons; or a
pharmaceutically acceptable ester of such conpound; or
a pharmaceutically acceptable salt thereof. The ortho
substituted aryl or heteroaryl am de conpounds of this
i nventi on have an antagoni sticaction towards

prostagl andin and are thus useful in therapeutics,
particularly for the treatnment of a disorder or
condition selected fromthe group consisting of pain,
neur opat hic pain, fever or inflammation associ ated
with rheurmatic fever, influenza or other vira

i nfections, common cold, |ow back and neck pain,

skel etal pain, post-partum pain, dysnenorrhea,
headache, m grai ne, toothache, sprains and strains,
myositis, neuralgia, fibromyalgia, synovitis,
arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and
ankyl osi ng spondylitis, bursitis, burns including

radi ati on and corrosive chem cal injuries, sunburns,
pain follow ng surgical and dental procedures, bone
fracture, imune and autoi nmune di seases; cellul ar
neopl astic transformations or netastic tunor growt h;

di abetic retinopathy, tunor angi ogenesis;

pr ost anoi d-i nduced snooth nuscle contraction

associ ated wi th dysnmenorrhea, premature |abor,
allergic rhinitis, atopic dermatitis, asthma or

eosi nophi|l rel ated disorders,

hyper i mmunogl obul i naemi a, Castl eman's di sease,

nyel oma; Al zheiner's di sease, sleep disorders,
endocri ne di sturbance; gl aucoma; pronotion of bone
formation; cytoprotection in peptic ulcers, gastritis,
regional enteritis, ulcerative colitis, diverticulitis
or other gastrointestinal |esions; @ bleeding and
patients undergoi ng chenot herapy; coagul ati on

di sorders sel ected from hypopr ot hr onbi neni a,
haenophi |l i a, other bl eedi ng problens; thronbosis;

occl usi ve vascular dlsease presurgery; and

. I - T L e 1 L Y T



ost eopeni a, cancer cacchexia, calculosis, lithiasis
(especially urolithiasis), solid carcinom, gout and
wanhosliosicng spondylitis, tendinitis and bursit PeT/IB10e5/001158

henodynam ¢ side effects of NSAI Ds and COX-2

i nhi bitors, cardiovascul ar di seases, hypertention or
nyocardiac i schem a; functiSkal or organi c venous

Esuff|0|ency -vari cose therapy; haenorrhoids; and

ates” associated with a marked drop in arteria
p Gesalmeocgdurg for epyntbesishal oloypholinededddigrsratariingi frog benzyl

diys aaﬁg?r@ngp gufpdggeneration such as denenti a,

particularly degenerative denmentia (including senile
denentla Al zhei hsease, Pigk's digsase,

Hunt i ng on1§ chor Pafkmnson s di sgasg d sclE
Cr eut -Jako . or Thedtr on

vascul denent i aﬂhhaﬁﬁngﬂl ng myl X~ pFay ct defettq ‘é)

as WB¥| _as dementioac associ ated Wi th I ntgacrani al space
occupying lesions; trauma; infectionszand rel ated
conditions (including HV infection); netabolism

t oxi ns,, anoxia@and vitam n deficiegcy; apeNmle

cogni t beol jam mentagsophat ed wiih ag . INHCA
partlgggar "ge Assebtraiet—wenorfy Nnpdl r rent ————
neur t eef on, neuﬂdaégenerat ok i ng stroke,

car @ac & re

t/ pul nonary bypass PFQU dg¢ brain
injury, spinal®cord injury; tlnnltuso gonpklcatlons of
Type 1 di afet es (e.g.diabetic m croangi opat hy,

di abet | ¢ nep pat hy, macul ar degeneratlo gl aucoma) ,

nephroll c_syhdrbre, \aab@sti.e anaenﬁé 8 s
nd_sarcol dgsi

'NH,OH, MeO
Kawas NSedse a umiumjl

e. g hriA s partM@ﬁN%ﬁWy mesan prol i ferdtive
glo ergﬂepn itis, ﬁéphrltlc syﬁdrone)qﬁllver
dysfunﬁt|0n (hepatltls cirrhosis), gastrpintestina

dysfunctlpm (diarrhea), alcoholic cirrhosis,

anyl oi dosi s, atherosclerosis, cardi ac disegase,

scl erosi s, organ transplantatlon r hctlo Koqc
gl ucoc@rti c0| nduce r oSy

fract 0 ~\] 8C gafgﬁsarl

hyper i on, prenensbmual t enskron, @Plnhry C &lloleat 1S,
ol i ger " a,no yperphosphaturla prutltus caria,
contact-typeNdermatitis, rhus dermatFtis, pol | aki uri a,
| earning disability, gingiritis, predontltis, | ung
injury, liger injury, and constipatio® or the like in
manmal i an, espggially humans. The conpound of fornula
(1) ardial so @] i red g

depen O% Or preygnting or rees erance or
rever oIf{ance t o, —a—dependence dugi ng agent.
Exanpfes o db endenc%SKhdu0|ngfﬁg ht ©7i fcl ude opi oi ds
(e.g. norp , CNS depressants (e.g. anol ),
psychosti nubants (e.g. cocaine) and nicotine. The
conmpound ofyyf ormul a (I) have also diujgetic activity
with a various characteristic such as a | ower
kaluretic activity relative to natriuretic effect, a

| ar ger phosphorus excretion. Preferably, the ortho

S ultmbial prb&GuRITN thbrefERatRA BMYbhdiA: B&vaRaD BeRskae Af this
i nvention have an antagoni stic action towards

prostagl andin and are thus useful in therapeutics,
padreparaicardf\Pididr t he treatment of a di sorder or
condition selected fromthe group consisting of pain
or_inflammtion associated with rheumatic fever

i A0 b Mol RypiRKiFe §elvtion, the ARRIBRIBISPNeRY) fhEmeauhy as peigd and
b astitediat doaneekppaiurs fosdtarhiat Elen @R, 3R)-dy snenor r hea,
headache, m grai ne, toothache, sprains and strains,
myositis, neuralgia, fibronyalgia, synovitis,
arthritis, including rheumatoid arthritis,
degenerative joint diseases (osteoarthritis), gout and
ankyI03|ng spondylltls bur3|t|s burns |nclud|ng
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through a specific set of primary sensory neurones and
is exclusively activated by noxious stinuli via

woenispgwal transduci ng mechani sns (M| an 1999CPABZYO5/001158

Neur obi 0. 57: 1-164 for an integrative Review). These
sensory fibres are known as noci ceptors and are
characteri sed by smal |l di am88er axons with sl ow

CORSEAI 1) SLAT S L PP GRS B e oo
ahelatexj/vll w °l¢efoof2 ht Mieg reactwpagxtarphma%qomyd & tpami tsmgerature and the

E)Fydﬁ@ctmya@ Nextr@etd N GittS BinBATHhE Qﬁrqblnéch Er%: dlateNwas WEQ'%d with 1M
i mul us he noci cept or | Cce

on no
o Fip R b OhE Bt S i Qlate The sowent
Awde kdnsoved brdes redngeel presatiecind drecorédubt wasggirified on a column of silica
ﬁ&q HMﬁér@gﬁﬁ¥&on'The activity generated by nociceptor
is transferred after conpl ex processing in the
dorsal horn, either directly or via brain stemrel ay
an@é;ﬁi‘atioﬂ dfhﬁsylelétﬂ obasal thalanus and then on to the

qlé)taeg(dlutlon o{ 8I0|t§] % &ﬁﬁ@&%@ ntn&Fyl%an (é)ée&? QEE %&&e% The mixture

ense acu
savae cpeleth Wa9stVﬂ|9v &hloteyi "&ﬂb’htﬁb‘ﬁ)@i%ﬁ%y !f'a?thiﬂ r%@é@s"é@ added
arehpe %V@rrﬁocrﬁﬁsﬁte? ® hpi PV Ql%l)%lsnﬁd?&a%tthék% 4Rl REHdLRIBF starting

d t bi ti
o b2 S R E h 3hgaopyimaualide WPB g3 pon was
i sddedk aat e geafiommriyture reasneimathdt @i ‘Setes d5gniat Bhen hErenalysis

syRRhRa kiohs héomdrwahed\fd udl Hé%% @fr.ethpahhm@ 1.b @qmmés added to
ti ssue occurs he characterls

aclis wagtion ﬁm&w@ feljomer! 0y . meﬁ?@?%i Py g'aw&@tﬁéa%p i inish peadded
p elrdppize). The teactih Inyixtare ouan dlldwiae ta atjain rpora tehpeeatdre ahd stirred for 12
\A"f\eV\Fﬁeﬁ tf’EC %ﬂgl}ls(fsemhleété%ﬁﬂé @e%‘i fe 4 Waé %oAv@ﬁQ@to%o 1M h%drochlorlc

persen3|t \Y ﬁg? and I n near
n@P'ﬁéP‘Uans‘%%?@dd‘qua'H’dm @aﬁ@n rm%tweg\@s £a9ah r%%te@a?rawée for 1h.
usmfa wacdhthigduteOMasl dillited A@h (vetpRarid the OIgasS RSertviastsapatated and the
pl ace

h
t I,?gU?OHf []@g(/er valg %(R‘g(frtéc’de r\-I]Vﬁ e&h | taé/ete(tg t Jl’“en§oralgne%o B@’BJHC %Qt?a%t was

stweskasi with@qvappe rsedingi lw¢aqunytef %q*utlermt H’f@§t&:ﬂdt @f@dh@/&r |aﬁf¢ydr0us
prse@a@ﬁ %ul@d‘déj Th§ sENIRhd U UndelYBALERY PreBdiié @%ﬂe"thélhﬁsylate 6
hi s |n{ ¥ often | eads to nal adaptati on of
a@F@F@P'@*'B'%s (Wol f & Salter 2000 Sci ence 288:
1765-1768). Cdinical pain is present when disconfort
arﬂeﬁakmg;nrmle{,&gg@yt ivity featur e anong the patient's

tons. Patients tend to be ite hetero enegus and
miy apfcélgiemof Wesyate 8t mn?;aﬂ%s pytiidegoliion g gauly of base)
N etietofitributpartrabniyrai chlogdt (ABPES % i) waler) veéra exaldsd. pEhenreaction
V“%&threm sgﬁeodéilrLOm pewsdaaﬂg? foP QLB fﬁtaﬂg Q{ ﬁgéC 1%} 1@?}' The layers were
esponses to nox agge
( ngatgqj Gedithp aqlgpu%gqyﬁ' vas wt@g’r@g é/ﬂthbtg)lumﬂ ,Iﬁgppymbmed organic
| rH)l@é‘dﬂ QS wadheBWith bl dnadyied @/)er aividiets ddiud sulfatd 9B solvent was

ough
par oSty e e oD B PR B gtble il oo o
megjvetize/epogidey! ar synpt ons, the underlying nechanlsns
are different and, therefore, may require different
t r eat ment strateg %P Therefore pain can be divided
i firePaiAHaMingalePt & ent areas because of differing
paltdmmbmntndtecgymrrtohmmehydmidadaelutmm;mee;lmalvmlume of methanol was
' rgdhgd"ﬂo%lgn o%%%.&@?ﬁmﬁ h%l Wlafggded Id?o S\MQéJ{)\%r Q% e %gctlon

t hat sone ¥ ai n have eti ol ogies an

t HotugeaWahH & reqdagtsiopmetsmpﬁram @rﬂ@aﬁ bitfe PRAWA W3é gxtracted with
BaidnlopsthdthanCalB& lcofBihét BRjasic xtrict ez wehlet Watthalbithe, dried over
neur opat hi ¢ conponents. Nociceptive pain is i nduced by
tissue injury or by intense stinmuli with the potentia

to cause injury. Pain afferents are activated by
transduction of stinmuli by nociceptors at the site of
injury and sensitise the spinal cord at the | evel of
their termnation. This is then relayed up the spina
tracts to t he braln mhere paln |s percelved (N@yer et

A P NPN A = a1 » o o ' .
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Phantom i nb pain, Carpal Tunnel Syndrome, chronic
al cohol i sm hypot hyroidism trigem nal neuralgia,

wanreosi1as7eésr vitam n deficienci es. Neuropat hi c parmBi085/001158

pat hol ogi cal as it has no protective role. It is often
present well after the original cause has dissipated,
comonly lasting for years -341i gni ficantly decreasing a
patients qual

P aideussalimabe st sphenings KrinPl cPL RO P aT R uroaton
pan a sitaggeticdiunircgdve coropdunedt , as they are often

het er ogeneous even between patients with the sane

di sease (Whol f & Decosterd 1999 Pain Supp. 6:

skreparatian of ehienopcela®idtdnni on 1999 Lancet 353:

1969 tdfidg .of Ehinpalcorl lﬂ;dmdsplemylanneneqs Spexuiv) iWiTHEN acsotution of
bghlﬁrggct ){:W&%e ? reg&gr ﬂ"lﬁ'@é EJEWSQHAﬂe?\é%E& iP5, the

eral (|ncreas trvit
né@dYQﬁ'U@ds\tO affigs wgr)e raﬂavealun@ﬁmﬂuaeot RIeTRETe Wmﬂ% dyag dissolved in

nefhvieécleﬁété Iwag{éuqm \ﬁétérrﬂdhrlésénd drleg dvef Argaratisosodiuat m?s The
ocheni cal an r events
aE?lYe&Pg‘fV%%refnﬂvei’ L@S%rr{ gée)uc? %p PP R VR Cﬁr r%atge?inle ﬁée&p resence

of foreign substances, which result in swelling and

p@yg},a(&ﬁwopﬁ,omhﬂ@m 1994: Text book of Pai n 45-56).
Aritic pai

It
i H‘!O?ﬁﬁ’ﬁ?’B'P?/ %ﬂ?%ié%?i\(ﬁ%a'i‘u AR i REPEPY s, ane fouone.
oneutivh df lpetassimroeresitoxider @néquiv) irf Isapromd (alcthtmamddemgropmse
' ﬂn@e@“ﬁb@é&?&ng@\‘l%‘% eé’éﬁgn ﬁ'n%ﬁ.h‘é‘ﬁésoé’tﬂeéétt rja&h tténﬁ'°'p«a|ra"?tur§ for 4 h.

common C exact aeti ol

i Ihe Ak 9biRA MiRWe wag Pﬁléﬂ?d Wp%'esh%%@ 25W] & sqlution %d M‘Eﬁ"‘I‘PS wers
gednedvie€ uaddl rBtweo prakagi Tl rdshioe oves pagtiliohs betpesrt ®ivene and

(G en J Text f Paj ] .
T390 Bl 00 R T B0l B, T BB AR bt s
havgehesiyyit sediem bisabenade el ytinn. bripe andgied gyer galysirrue goqiya sulfate.
j Q"I'\é‘tsol@é& R8s %de@&hndéf’ retlEu présBure Rl tHElpry@ et WaofritAged with a

t IR : .
quaigp of T SR d oo o a St olraef o Sbiely 38 23t e
heal t h probl em of enornobus magni tude (Houge &
Nﬁ#égﬁgﬂgﬁ%fgpPz Agggihirn?gotﬂer 36: 679- 626; t

et a ext boo ; : S

pépuaé?wgowftwr@&"@@aéOﬁbfalue%ﬁ Rﬁ?ﬂﬁ?/ qﬁ?ﬁ‘g%'b'aﬂgéens was added
pairapwisérat 0r°Ct Tise feastioa rsikigei Wascsined ehjpaddmperature for 3 h. Excess
PHEEDF I BB P sl Sag&n‘#ﬂbﬁdf@M@Q&bH SOl AT BayB wore

in later life
t pprasated andihe awv%\ayerrmﬁ r‘i’"‘i‘t%‘rv'ﬂﬂ‘@atﬁfu?”da‘i”@a%‘ﬂ WI”? Wi%ed The
t @oﬂnaﬁéoaéfgatd iOENrabtavi| wadhapeisasing kRD)ried@vbeanhydrp@sN£80,. The
pai ncl ude r
dlsglg?rg ag rel.'nﬁoe/? gno% ?%dﬂ?éd rfl %ﬁ}nte a‘%d'ilge ?rodwﬁﬁyéﬁiﬁgc%@g @!}Iumn
f idbstieny ¢! detay! @p@t@dm‘thangl toS@V@nwa@aMwmpound 11 typically as a
(nReRrékasma@t oi d) arthropathies, non-articul ar
rheumati sm dystrophinopathy, G ycogenosis,
pol ynyositis, pyomyositis. - Central pain or '"thalamc
peichem@aB defi ned by pain caused by |esion or
Y iAHRME R of BRTHRFIVARWS( (*f‘e}ﬁértaﬁﬂbééc‘jﬁ etsjl ng but not
limted to central post - stro e pain, multiple
sclerosis, spinal cord injury, Parkinson's di sease and
epil epsy. - Heart and vascul ar pain including but not
limted to angina, myocardical infarction, mtra
stenosis, pericarditis, Raynaud' s phenonenon,
scl eredona, scl eredona, skeletal nuscle ischema. -
Vi sceral pain, and gastrointestinal disorders. The
Vi scera enconpasses the organs of the abdom na
cavity. These organs include the sex organs, spleen
and part of the digestive system Pain associated wth
the viscera can be divided into digestive viscera
pai n and non-di gestive visceral pain. Conmonly
encountered gastrointestinal (d) disorders include
the functlonal bomel dlsorders (FBD) andt he
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pharmaceutically acceptable salt together with a

phar maceutically acceptable carrier. Anmong them the
woanpaestson is preferably for the treatnent oPCUiB®ase1158

defi ned above. Al so, the present invention provides

for the use of a conmpound of formula (1), or a

phar maceutical | y accept abl e3®ster of such conpound, or

a pharmaceutically acceptable salt thereof, as a

medi canmengr. je present i nvention provides a

: tment of di seass),conrdi tiols defi

above, conpri ses +a nlnlsrﬁggggjgg*3a|' spS~e
t her apeut EULigjectlv “a@aynt of a conpaundl of ). N
formula (1). er, the present invention pProvigdesya
met hod for the trgatnment of di sease conditions def+ed
above in a mggmal, preferably human, which conpri ses©
adm nistering to said subject a therapeutically
effective anount of a conmpound of fornula (1). Yet
further, the present g,nventi provi des the use of a
therapeutlc 1y effe of a conpound of
formul a (L}g+n¥Lhe ﬁ§;§¥ac ure of a nedicanment for the
treat ment of"t"he di sedSe i .

Det ai | ed Descrlptlon of the ffvention As used her ei n,

the term "hal ogen" meafs fluoro, chloro, brono and
i odo, preferably fluoro or chloro. As used herein, the

tﬁ;erl‘ghraﬁbkwfmomﬁﬁon%t 1‘3il ght or branched chain

ng% %;;P utlogtoF]?,rly roH1 1&5@/ Eenz?%e \8%5 a&g?d t% al%sdtltrmmetn?!ghgsghine)
| saiabiuty(b), and eciaswilan ¢aybonbie\ Jhen af setufigragfythe apnyopriajadoresisdcid
her-@iFwastddfed, ﬁ’ﬁé"?eaéﬂok)ﬂlﬁlﬂ@ was H@ai‘élﬁto ?efﬁaﬂse')méy € 18 h and then

hydr ocarbon (straig chain or br
hijefiesge ot o orE i HAR I [ K TP RO A The
C arganio haza olas dsedmeihgnhgdreys setibylselfege. Tive sdlydnewis/leaaegd under
pFe%Bé@dgﬂ%’su@l%g lh%'?&‘s.du@%& ﬂn‘ﬁ &on P%&Mrlnﬁ Bfsildd ﬁelgﬁl@Alc) Iwaé?(ane)

the term "al keny nmeans a rocar bon
r Iaiemorpkalingng carPewsds- one doubl e bond i ncl ud| ng, but
not limted to, ethenyl, propenyl, 1-butenyl,
2 but enyl gnd tho n‘Ia I K ouAg 1l1|S€d her ei n, the term

on radical having at |east

ofbe telduqilloe oldbearoiphelinars tadhe merehating was ¢ermed@ut & described in
eldanel proddaRyny!l ,  1-butynyl, 2-butynyl and the
i ke. As used herein, t he ternl"alkoxy" means al kyl - O,
including, but not Iinmted to nethoxy, ethoxy,
n-Spiappoy ,Génsiap propadaye, fof thelpuemmxation ok awmbplmg)compound 7 starting
SSEAMRUL NS 1P (el PEGNIe offs used ferein, the
term"cycloal kyl™, nmeans a saturated carbocyclic
radical ring of 3 to 7 carbon atons, including, but
not limted to, cyclopropyl, cyclobutyl, cycl ohexyl ,
cycl oheptyl and the like. As used herein, the term"
al kanoyl " neans a group havi ng carbonyl such as
R-C(O- wherein R is ClL 4 alkyl or C3.4 cycloal kyl,
i ncluding, but not limted to fornyl, acetyl,
ethyl -C(O -, p-propyl-C(O-, /sopropyl-CO-,
n-butyl -C(O -, /so-butyl-C(O-, secopdal/y-butyl~C(O)-
ferf/ary-butyl-C(O-, cyclopropyl- C(O -,
cyclobutyl -C(O - and the |ike. As used herein, the
term "hal oal kyl ", means an al ky] radical which is
substituted by hal ogen atons as defined above
including, but not limted to, fluoronethyl,
di fl uoronethyl, trifluoronethyl, 2- fl uoroethyl,
2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-fluoropropyl, 4-fluorobutyl,
chl oromet hyl, trichloronethyl, iodonmethyl and
br ononet hyl groups and the |ike. As used herein, the
term "hal oal koxy", as used herein, neans hal oal kyl -
i ncluding, but not limted to, fluoronethoxy,
dlfluoronethoxy, trlfluoronethoxy, 2- fluoroethoxy,

~ o, N N NN " o,




oxygen or 1 sul phur ring heteroatom Exanples of such
heteroaryls include, but are not limted to,

woypo@dzos»s, furyl, thienyl, oxazolyl, tetrazol pCT/1B2005/001158
thiazolyl, imdazolyl, thiadiazolyl, pyridyl,
pyri mdinyl, pyrrolyl, thiophenyl, pyrazinyl,
pyri dazi nyl, isooxazolyl, i$86thiazolyl, triazolyl or

fura Zsa;‘t)(es.somﬁmorPrﬁhnec%pre?dsq%rmu? ! lf)or mul a (1) contain

hydr oXy groups. Fectels. Exanpl es of such

esters i fiel udg gaters wieh a.ﬂégnoxy grouﬂ and eshers
Wi th g}arboxy_gx_qup ‘:E@ ester rgsid @;ln;\}]\
or a protectyHg grou |ch

ordin rotecting g

can beiﬁ#gaved in vive~ a b|olog|caI)q§(hod §M

hydrol ysis. The term"gesters " neans a protecti gg

group which can be cleaved in vivo by a bhkol ogi ga

met hod such as hydrolysis and forng,d f{.66 \aci d | Gdiromatographic
salt thereof. Wether a conpound izxesuch a der i \atffigaen

or not can be determ ned by adm nistering it| by

intraveno Lnjectlon to an#exPerlnaﬁtal ani . such
as a ré& fmouse, and tH udylng\t e body fluids

of the } to determ t her "gg>-not t he?tonpound
/Eafﬁhcemquily pecabl e §ahﬂw&herég tan be
detzél d. Preferred e Ies of groups fo&é@ ster of
a cartboxyl group or a Dy xg group inclu
r

al i phati & al kanoyl grdups, exanpl e: _alkahoyl

group . > , ; ; ;
i sobuBIGss of 5B MeRpRITA compruds (BRAPde b er vk, i soval eryi
oct anoyl, nonaneyl , d?%%rQMwas nmet Enoyl ,

8- nethylnonaggy4 3- ef y_ggtanoyl o -

3, 7-di net hyl noyl , -qnggggnoyl aanoyl ,
tridecanoyl, adecanoyl pent adeganoyl ,
hexadecanoyl,al nethylpentadecanoy , 8

13 ;_rgf(ﬁ fﬂrﬁ%{eﬁ? ‘f{o‘r”’tg ’f'efhé re;iﬂran%n of oy réocl:lré{ancom ounds

15- nethylhexadecanoyl octad anoyl R

1- met hyl hept adecanoyl , nor: noyI i cosanos el
henlcosgnQVI gr.oups; halog d alhylcarbon% Qups

such a gﬁ@ chl'8?68get v t i 6hl oroacetyl *rLXR
trichlo g%etyMgmand trifd uoroacetyl groups; s

alkoxya%b oy | Bg'8iitss sugpkas t he nethoxyagetyl group;
and unsaturated kanof1 groups such as the acryloyl
pro |oonI Lyl oyl, crotonoyl, isocrotonoyl and
(ehQiih%e hyI 2 butenoyl groups; (2) aromatic
ahkama% e, groups, for exanple arylcarbonyl groups such

a¥%he benzoyl, cc- nap thoyl,@pd b- nap thoyl gr oups;
hagqgenat car X gLoupsqsuc xt he 2-
obenzoyol ps; al kyl ated

bronnbenzoyl and 4-
aryl car bonyl groupsdéu as the 2, 4 B- 10
trimet hyl benzoyl and 4-tol uoyl groups; al koxyl ated
aryl carbonyl groups such as the 4-anisoyl group;
nitrated aryl carbonyl groups such as the

4-ni trobenzoyl and 2-nitrobenzoyl groups;

al koxycar bonyl at ed aryl carbonyl groups such as the

2- (met hoxycar bonyl ) benzoyl group; and aryl ated

aryl carbonyl groups such as the 4-phenyl benzoyl group;
(3) al koxycarbonyl groups, for exanple: al koxycarbonyl
groups such as the nethoxycarbonyl, ethoxycarbonyl,

pr opoxycar bonyl , but oxycarbonyl, sec-butoxycarbonyl,

t but oxycar bonyl and i sobut oxycarbonyl groups; and

hal ogen- or tri(al kyl)silyl-substituted al koxycarbonyl
groups such as the 2,2, 2-trichl oroethoxycarbonyl and
2-trinmethylsilyl ethoxycarbonyl groups;

t etrahydr opyranyl or tetrahydrothi opyranyl groups such
as: tetrahydropyran-2-yl, 3-bronotetrahydropyran-

2-yl, 4-nethoxytetrahydropyran-4-yl,
tetrahydrothlopyran 2 yI and

. . - - A 1 o
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2-ni trobenzyl, 4-nitrobenzyl, 4-chlorobenzyl,
4- br onobenzyl and Acyanobenzyl groups;

wabkbwsnygswxycar bonyl groups such as the PCT/IB2005/001158

vi nyl oxycar bonyl ; aryl oxycar bonyl groups such as
phenoxycaronyl; and aral kyl oxycarbonyl groups in which
the aryl ring may be substiBéted by 1 or 2 al koxy or
n|tro E uch as benzyl oxycarbonyl ,
WE?foxycarbonyl, 3, 4-
d|nethoxybenzyloxycarbonyl 2-ni trobenzyl oxycar bonyl
and séiibslsToPRe8 BV W&r@ﬁr@%ﬂ%boﬁ&@éﬁ@@nula-rhlﬂ term
"treating", as used herein, refers to reversing,
al l'eviating, duphibiting % he progress of, of preventing
the disord /or condigh |on k0 whi ch suchﬁ : %ppliesbz
or oneyor Hsyrrpto such di sorder @ ndltd)OH
The<je "breatment " g ed hewsin r férssta the[ X
of (@ af(l jrone o[ /Eﬁ ig" mﬁﬁé‘(ﬁat alry
above. preferre € npound of fornu (1) of thi s
in Ion i s that ¥k5 resents NR4 or"an oxygen atom
and R4 represents an ahkyl group having from1 to13
carbon atons. Mre preferably. Y represents NCH3 or an

0>y BBEkisAdt oITR, VBShorpiofiedomipbyhds (FofrRM BBENt S an oxygen

atom A preferred conpound of formulg (T) @of this 7

i nvention i Fhat waekseibe afove epr esent F%alogen om
More pref r( Iy, Z—Feerees-ents a chl armynerat om
preferred ound of forfmla (It} $Ris iﬁﬁen mon is

t hat wher represents an al group havi ng" f 2-0@teroan

1 to 6 carbon atons optionally suhstntuted with14 to 2
groups i ndependently selected froman al koxy group

h@éhé\ﬁl drécRurd fdr%e@yﬁtﬂé&ﬁ@& (A604TB)-, (Q-FpSQ#)IPrQJrMMIme%ﬁM&Jnds

oDy i B, A sc 2#@5?‘%@8&5 ogp GoptRepdak o

gilpup is a 5 to 6- nmenbered aromatic ring system
having either from1l to 2 ring nitrogen heteroatons or
nitrogen ring heteroatons and 1 oxygen or 1
srﬂxﬁfﬁdP“ Pf N‘&%%W@FRS‘&{'W leehal g phenyl groups and said
h erhe BSRopateds aUPchitiah@phiotice dleohoh (1t bie2) dek dissdivedrsa aitabtd
%!fj E@Aci{&%lﬁﬂn " OLEEI %ot?dt#? ﬁésk#r“éﬁﬂthbayre% oloﬁc?e‘?lger%ﬂg a

su S i tuent %dp
smgmtmérﬁ@@, ang Th§:§P'd“0§ut9§19P@tl¥é?ﬂUX With l@é |(?e@9%v far gpurs

t Riih Sirg? Tﬁ@réact@h infbgure vab adon@es ro@mamperadur@ybuuwdwmexanes

from rbon at
Dby R o bR ARG rorRgh T, 8 s v
alviesired tgice wjis a hdvnixigrefof BIVAE and hwaoeﬁmnhtmomwed filtrates were
h%b&@htr@emogrf% rascoiaaé@s RE whit® Whs ude irfthé A&R %c@n%out further

At o et 9P Boie Al FHy Sk P oo

c anS%))rof atareszoitiadd. Kidve\aldahylieahus\obgined pises abdoglreaultirahg |
@XlkﬁﬁroP [ré%mio%. e éd&‘g/ﬁgﬁﬁd@& Qr?soﬁ{é%hﬁlulnﬁglgé( bnd
om2 to 5 c Mor e

avi %It . | on atons.
pﬁé?@%q‘%ﬁ’ds Iy 2i5F bsgueresatigh al kyl group having from 1
to 6 carbon atons optionally substituted with 1 to 2
ar . e t om an al koxy group
A\%’ﬁash ﬁ%l&?ﬁ%gmé{rgﬁgllmee tk?e‘iiwsé a cycl oal kyl grou .
hawe nglde alaﬁhyde {3 fremdher reious stsmyvas disptiedyin aniydyags Thn(0.6M) in

gﬁpﬂrsk dh@ Bn inBR ain%ﬁifﬁzﬁ@ér%l t% %Htﬂtrr@;kgl;ﬂorﬂb&r&&%% &- rwg,
> Rai S Deaioaide aRdingr br HelaRurina s tedihdrbring

atdldtredmter oaeadial stopwise nver 38 ngwites diafsyxinpetwingde ggmmpsly stirring the
f [ [

o aT BB WG MO e Gy SRl s by e e
aIkyI groups having from1 to 2 carbon atons and cyano
groups. More preferably, Rl represents an al kyl group
having from1 to 6 carbon atons optionally substituted
with 1 to 2 groups independently selected froma
cycl oal kyl group having from4 to 6 carbon atons, a
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Particularly preferred conpounds of the invention
i ncl ude those in which each variable in Fornmula (1) is

weoeebwsaned3f rom t he preferred groups for each vacirarioes001158

Even nore preferable conmpounds of the invention
i ncl ude those where each variable in Fornula (1) is
sel ect ed from the nore pref-88red groups for each
vari abl e. referred individual co F this
i F?\?%tﬁ’f’ Reia a‘l egéq meeta applg%tgfm[ﬁriturg) 'Xﬁer stlrrmg or4 hours at this
- {efpechirg tre-r2adti¢2 wadiju dgedisempiyie ) (lop(i Chanalyeiy) BIQAL i) exatpg|as
2hé t t. ag. NH4CI and ice. Th
?F%ﬁght?or 0- % ﬁre% %Jﬁe 08 an gestahg?< ben%% T3 ameno)
efeRyingIBiniEts V@S%V%Ptedzpmth( o rpythe comblned organic e tr cfs were
- (vhSe htp 6Q- &y, N2Ci(athe BEAdaNH gdtEta vibyhedsh Tk tdseltizporlideaniivas)

T

n EtQP@ nah@(gnesal,to[e(ffgrdgye groducts 4and5asa colorless oil (60-75% overall yleld
- fob @v&é?éﬁa,rf@mané étém@}\lmhﬂ&éb{éhh@w&ﬂbw 3y Hamm)jaﬁshyl

b
! {“FQEYZS@LY\(’:%‘?%O"E'S%EV@ cg’gif{”ytr met hoxy) benzoyl ] ami no} et hyl )

benzoi ¢ aci d;

nfv(a@ i oFthe éec%haa arcenéeycl ohexyl oxy) benzoyl | ami no} et

S)¥h'i P(ogédo%qﬁw%?%fa&edﬂ? E“’%%ﬁ SIEERITHAMIINPT B HFSSTA0ARORY fse- 4
hyd thbassred alcaol @;g. 8)-dufidg 1B} synthesk st (216, 8r %)~ and[(2-A; 3-F)-

4%% p%%&%%ﬁa@&&%ﬁﬁm fef %o%rl 1baFIFI)]|Q Peg)@&ﬁu)’é WRENGUoplGh E’onvert

ut ox %ﬁ‘- enzo %am no
t Mgl UnBesired (e:9- Aktodhe Qﬁﬁ[fetdla'@rdie 9(‘@5‘“@}% %Y“E‘e? ip Yt
| uRd @R Bz lmapho) |M&|03¢|V}9§£Ucﬁ a3 e, hgh ] oz ti. Heacs, dlcohols 4 and

I Sg:gégﬁzéwye]mjo% ?tg)%{}iﬂ AE )ﬁ[f %the ic ro telaf%g%%l% }ocangof tae four
4 ppgsiblesytergoisqnfeds chi or o- 2- [ ( 2, 5- d| f
| uor obenzyl ) oxy] benzoyl } am no) et hyl ] benzoi ¢ aci d;

4 HeohiSutEfonRaton’- [ 2- (2 met hyl phenyl ) et hoxy] benzoyl }am n
o) net hyl ] benzoi ¢ aci

4-The gigjting 2lcqml Gh |treﬂhen>@hp§piur@rﬁ$ BeadiviL £nd e SBERS YRN8k Lo
el’ééQV \}vél'mdl?,@alﬁdhry {o]LBﬁ@(DOI M) inairélindbottdn fidk fifted with a magnetic

%Fll’g a@d ae;ﬁa ané %19 mn%ure v}la% 8])(&’ go%e(pgr?dyétllrgﬂopp(} rﬂnmég JRalie

4-4¢nireB)ture- DYAB (19 egiriv) \was| ddedidrapwise uen HEMRyes 86§ b Eliezggetion
| Jaild Qa8 1adhddRe BB & i@hpciaturd ahd dirdl 1ok 24-48 hours. Reaction

5-chl
| g‘i%%éM’%%B‘M@ﬂ&f‘%ﬁf%'%PWP?%ag@goqlugnt&gpddms Upon
4-chilet®n-oi the reaction, the solvent was removed in vacuo, affording an oil which was

[q( Savddh ?lﬁmﬁr‘gingﬁéné:@H%)o hﬁ@%mhawdsgeéﬁéf@m 162 ¥bgRA6H0

d
{fw?{'%@g?m o B fit Gp S salgion s Taa e RS S e sion over

S0y, concentrated to dryness, adsorbed onto silica gel, and subjected to column

1S) 1- 5-chl oro-2-[(2-chl orobenz Jt%grldln 3

yz; y %Sd t@qq{ycp;}aﬁléﬁm%m herege t affor product
A-tohZo)e; ﬂ/p:[cén{yas al?daam,-e& Ecliel (oseduboyiahienyiR)aat MSanhipsls vere
din t%a ! 8 %I ) ami no] et hyl } benzoi ¢ aci d;
4‘??%%%1 TP or 0- 2- [ (3, 5- di f | uor obenzyl ) oxy] benzoy
I}an1no)ethy|]benzoic acid; and 4-[(1 S)-1

q@u@ﬂeehewuw[z (2 6-dif

or PR AL BB L) o MhgRESH G ek .
CC%'QJQM‘I) flias 8ddea. nﬁaédm&emtxm@dvésywaame@mmﬂc endstirted at that

n SI s _Th f

quﬂeéatBreggr;bﬁf{h -H%M eQria re)r/no edif pléc%grgg%thgcgue%ggﬁgé vx’as
k mxmtw\wm@qlpﬁ timeslhdtis corobmesge:n@ﬁnm laysrsorase] diesioverr
preparation nethods illustrated in the follow ng
reacti on schenes. Unless otherw se indicated Rl
through R3 and X, Y, and Z in the reaction schenmes and
di scussion that follow are defined as above. The term
"protecting group", as used hereinafter, neans a
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In this Step, a conpound of fornula 1-3 may be
prepared by the coupling reaction of an ester conpound

wohodsaosmeBa 1-1 with a conpound of formnul a Rl- PETIB0aF001158

inert solvent. The coupling reaction nmay be carried
out in the absence or presence of a base in a reaction
inert solvent or without soB¥ent. A preferred base is

| ected f f | | ka s
oS 4re s Ry Glp GO A e e Rt R chRhetooraphy
hbé%é BRotage Prdpadls E@@H—Hﬂ) tB)éﬂBr@)FHedc%swéMkﬁ)ﬁ&ls%Tbood to excellent

d d h d
oo BN IR RN S0 e b S EP o o, cosi um

carbonat e or potassium carbonate,
2Ether tornbam:qnl viarMiteurobd reasting | anmi no- 1

t g'? t%ﬁ'f%/%f(fo 'ﬁ@qﬁ}\ 36@10? %1 rfeo(gilqaza sp or anagt%éﬁw 6.0
cegiiwirweré dissoivee in(t@adhe, (04db dsa rouml -botiony flagiefitted wéth @magnetic
h¥t9!5dr‘3ﬁd %ptaoéhtd%rhb!mem/éydoglﬁd tdJ C @Rd &ifed %rSQ‘ ﬁfhu?e% at this

triethylamne, tribut Iet
2teRPPIFUSY; lﬂéom?)%sreﬂlsﬁ 98 er@, ?f@?oﬁb?ﬁ é‘%‘éﬂ% OH'sgqandeé small
Peareb@it (3210% efdiad toahsdivesirvbluge) vfdiiFavasradtertte aldfwﬁh solubility. DIAD
eﬁ%m 4408 QVOD\QQQ 6¥el? % riRkddeNE . Hé ?‘e‘éﬁnon mixture was

enzene trobenzene, nitro

pyarmﬂdﬁ%am'@wr& Fﬁ"@ﬂefﬁ’ﬁ‘ﬁ? Raghetirred fos A48 B afRaction progress was
t lohitdhatrbyofLar (BIDACGH nexkingsl ds@h ré&lﬁhtda'\c(NZB/FDJpon completion of the

dﬁ%%@ytlhggg n?‘w?s re{n%m }'Efq’ uf, Xa?fgr%ln ?ERF:X}L i & %%ivgﬁ’in

ace oni ‘ane, rro I hone
( Mismpromgiaamg 0. 1dfhThis @g@’@gﬁléNa@gramj@rgﬁqidﬁ @)separatory funnel and

t @hERBYAEON I 21M ad HOH sdlitioR! TryQrgdraihasd Widrie@ bver NayS
m xtures thereof. Reaction tenperatures are general ?
i orcheiratenttg eryodssOrdserbodonto ellicamek et aitbiegter ip ¢ ange
ot:hr[)r‘ﬁgﬂbrta?{mgﬁ@é Bro%gb ‘Bre%g@( @(Qo BeAGONE M HekdrRS) tabfford the

ener al referably from1
hB'IS’P“‘i"SaiGSH'&P@%q"f '”&é’g?rragd"e?‘{hepr eact i onymay be

conducted in the presence of netal catalyst such as
cﬂpplsval(oétl'@B%me bronze or cuprous iodide) and

t b oo
R S N 0b S PR e AL oS By o
s tlagkditbdwited mbgretic stmba‘r endrihishyas @wi@btg@d: of sdlwionaf BCI14.8

DY @N % o3 mch&tah% wak QS@W&)\A@&QW& s@lﬁa@e%nﬁ the reactlon was stirred for
st r uct ur er el at

0 those
t R N iRy Whigh témet éhed CTIB%W?S é{gw%i togvarma @Plp%er@er%:re Qtlrrlng
Savab esrminues; fornatgifiond) 0.5\haoreif secebdan?. WhaDredirsiartiDg nidteri@l was

O%gr%%meé‘(as AE%EW‘H.‘H l%rhgl-ﬁ(t)kc mn h\l,ge%gsd) #d rea%%]wa%%ﬂﬂcentrated to

T@fyf’af’r‘?é'd ¥asHo ped teken Upgog mmroum 2%355'%;%%0/\0 palifon i MePH. This
SsolufiddlgMad& ontdseioh ekchatge dulumnl(VariaR.SCXHend pdrified ysing MeOH

DeShon P, : rk, N .
S350 P By oo BBy 7308 5P e
L ek t.colorddl Qoliddr oil widehr iak3fird by MMREAd BPL@d react i on

catal yst is selected from for exanple,

{ SorRileh AR RhasERT ne) -pal | adi um

bIS hen osp rne)pall adiun(l1) chloride,
Cappaeé é?)une W@@Cﬁ&fo(\fehi inceCrBinmiuen of¢sappar(d! ) abrapproptiztely sized

' Cog&%r E){ (% ﬁ{l:lk(f)HoCt&h acrg %{ C(étl} a* OR'E @tton %Pmﬁﬁé %c% (9)§b gSUIV

UOTOHE anesu ona
a@e’ioétl\/ém I&@grpp@no() Way atifegiend de reastipamixiure W%%‘Q?fqué stirred for 15

CORRREL | A portidA @Bk BE solG<hP FB‘@M@?%)NaQ ¥liodled ’tcﬁévaﬁ&ﬁﬁ Qhddr la)stream of

T A e N e T

c oaglol ang Me€hld0.it Mhwad adaind.cBiegpsultingpengiiah ikiufeovastylgarogs!p
with a conmpound of fornmula R1-L1. This reaction is
essentially the sane as and nay be carried out in the
same manner as and using the same reagents and
reaction conditions as Step 1A in Scheme 1. Step 1C In
thls step an aC|d conpound of forrrula 1 4 may be

o o o s s o " o o
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di nret hoxyet hane (DVME), and 1, 4-di oxane; hal ogenat ed
hydr ocar bons, such as di chl oronet hane, 1, 2-

wdi2eisl10s@at hane, am des such as /V, L/ -di nmet hyl Pormsaowsien1158

(DMF) and hexanet hyl phosphol i ctriam de; and sul f oxi des
such as dinethyl sulfoxide (DVMSO). This reaction may

be carried out at a tenperat@re in the range fron1 20
0C tg. 100 OC f r

B9 ok e ks i w6 T e Bb s o Hou SR AV B wes

| meat i uptilsll @pthe awildadrssojmdca@dp@g plbwed tdf @Iowl_y) gpoﬂ_m@r hﬁyo gyabient
p# ﬁ'?érraﬁﬁje |mén 'i)h Batf. Oﬁﬂal Heélﬁa‘oﬁ ﬁ%ﬁé P %re@%r@u"ﬁhﬂiﬁerﬁﬁﬂ@%\ﬂlﬂ the

or mu - e aci g ormula 1-4
i Pfo%jq?éc%?t@%@rﬁé@o'@Po%ﬁgwt‘f"Er%""e&%&?B ‘ﬁg"‘nrdgr V@%‘fﬂm in an
|nert solvent. If desired, this reactlon may be

s c C fgrgna?%wé H’ne%)hﬁ%g b SadeHeht (Ql er rjedgfe 1@ Mitedbd fe¥&ion)

dor enzotrlazo
17 M@WB'MQ'SSQ'ZQQ B CHE%A?J WianskEtgh (frhequly) was added.
Cbmﬂ)metgqﬂeﬁlgt]oa)ﬁ ghlormelﬁgg ﬁwlv) was

sol vents include: aceton % nitrometh
S yl Je? Iro%e lsg %%lmur% WaE %ﬂ}’éd P‘F& fof 9& h%%g&og wxgéuenched by

| Vhe reagliopretidiyye vas eaRtfdde0
acetonitri

stmerad@mormf eﬁﬁm%%ﬂ%@@md vt agy a@qmoa?ldewaﬁéCHQC'z and poured
ch or of or t t

) 85Ep9IaLo E‘éy %el 3 g;h@ aac %-Icgﬁgshnlggg bo v%sﬂ w&%a% cH%y%P 0135 Qmes
t élmp@“gmmmr@w wag ¢ried pawg\@gﬁ@mrwtereQ @n(i:cwt?eflt(m@ VaRyPp é) afford

%glprodﬁgt esiﬂlt[“%;‘p"é‘? &% u 'Prf q s% V\P %L% ﬁ%lt%%glep%rllﬁﬁ%tlgh This
usmmlnalyvas gifsBolvssl.in Sgiitablblselvend alpslhlaﬁ @ce?t@fafg@m tolugneantieSes
&fﬂi\,}) Wadl8Rfdd aldn ﬁﬁﬂ hegp cf'?b!;ﬂféfé%bﬁ’ol Kﬂ@édéﬁi)) Nhe rfe&ftlon

re \?V@‘%g%:tergsia ﬁ% g@ﬂxk%'& (%? eOSé)? %&? rina mlcrowave reactor or
Oob emaidiiath. e hdatipd fok12-60 hduts, the/reactiont mixtuet Was filiered pom

h@ﬁ%@ﬁtl’éﬁédqg gﬁ(ﬁ'& Q? g\g ?@EU% whrgﬁ WﬁS purified by flash column

roquinol I ne,
29'1@{9@%99@9@%%@59Fh%%r%ﬂh%@@%%ﬁ8?%!96‘?03?"@“9(3@&#) 2-
chl oro-1 , 3-di net hyl i m dazol i ni um chl ori de,

bengotd aé'*p’%aiep%fé%e%x%é@ﬁ S§yg{hg§%g% ATaREHPRASARRRA™

or

amhebnembﬁwldeFQfmUbH@n)erﬁélsﬂfmeﬁéfe D.

di et hyl cyanophosphat,e, di et hyl phosphoryl azi de,

2-chl oro- 1- et hybpyri di ni um i odi,de, N

L/ -carnbonqug azole , b |trlazole 1 -yl //

di et hyl QhosphateBr ethyl ch|, ormate or |sobut Lgii
r

-3

chl or ? trmate. |f dgsired, h%,reacFPAmm) ri ed
out i e presense of bAse such as D pes
L/, L/4dLﬂ§oprop9F%thyla L/ - nethyFnDrpho

(dlne hylan1no)ﬂy¢Nd|ne riethylam ne. nga#{de
conmpoumd of forrmula (1) may2be forned via an TV=CorN

acyl hal i de, which nay be obtained by the reactlon Wi th
hal ogenati ng agents such as| oxal yl chl ori de, phosphorus
oxychl oride and thio h) orcidipmeThe resul ting
acyl hal i de may be conv Péd fﬁﬁﬁﬁhe correspondi ng am de
conpound by treating with tyie am ne conpound of
formula 1-13 under the simlar _gonditions as des rlbed
inthis s{qep. Step 1E In thi éﬁep, t he compound of~/

f or mul 1) may be preparqu Mydrol ysis of the stlr

conpo ®f formufa 1-6. olDi soreaction is essentP
t heo, a‘mayﬁ arrledR“fnthe sarre™ |H46
éf) d us Rthe sanme r g; s and reaction c Wkahs
Step 1Cin Schenme 1.0 1F In this Step, & tv=corn

conpound of forrmula 1-8 may be prepared by the 6
coupling reaction of an acid conmpound of formula 1-7
wWith the am ne conpound of fornmula 1-5 in an inert
solvent. This reaction is essentially the same as and
may be carried out in the sane manner as andusing the
sane reagents and reactlon condltlons ‘as Step 1D |n

o A ~ A ™~ Al 1 - .
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In the above Schenes from 1, exanples of suitable
sol vents include a m xture of any two or nore of those

weabosansw3descri bed i n each step. The starti ngPCT/IB2005/001158

materials in the aforenmentioned general syntheses are
commercially available or may be obtai ned by
conventi onal nethods known #& t hose skilled in the

co nds. of formula (1), and the
i h{hgf'H%aSPﬁt g’ﬁ‘”ﬁ%‘&\?&“ Fﬁi"ﬁf’) ?bned preparation nethods can
b&o & stiytiag midtusenal rquo fefriperdtulsyof eiirey EMitar (R &-hygrosyesli es,
S YGHpiiind- @E&rbféﬁlﬁ’é ddiZ ewb@rrr eﬁerthrﬂeamwremhenor ©g

purlfloatlon rious r 'Eﬂg ed . .
D AP oRRg b & ARBT APYIATD 01 SR LISAFEE PSS HofRgyRrosphine i
desiEress grided pisopMseatiyopsdpgazodinarbbmylatt. e s@utioo rweststiged and
ohe%t&f%t WS HUF S5 chﬂgeﬂHﬂgd g@%o'v% mlst df tl@%@%&?é&b%ed into
t ha d

' ese general can be conbi ne
Y lhar. o Sali a3 dpmion - teiate TPGUERS 883 opppentrated and
S efroRABgrapiedt (MPLC SRR RNEDAC Mtidhior@iidig@eploap@stae product (2),
Ioreesglgosen so that the reaction

gﬁ'd?‘ﬁ’adﬁéleﬁlj(’é”e%fcao not ‘af fect groups in the nol ecul e
whi ch are desired in the final product. (a) Method for

agﬁﬂ&}{Qf&}hﬁh&gl cal activities: In vitro assays Human

PP GUSTLAPHIP FLUHBFD TS 2 20 Htchol P B e PRSP CAIE i 2cded
hpomassiuenteripotokide Iandjﬁegpe( m&n@gﬂ)eng@del complex. Tlr@mmgmuas stirred
C laf?@ﬁe%t%f to hHWorEﬁllhoursz The$ea%ﬂ5h Wad &L EINBERraft fto remove most

obt al ne nerase chain reaction

P

PLey DGR el SLRETRGR. FIoLAPY ey Pty TH (e Was ered

e isuga @i pad kot dél%/artcﬁhé gaq \HEKN%E@) wigtr m:ldmbrad:b digthyl ether. The layers

t %Fb ag Egrgt%g @éﬁlﬁ%ﬁ/ %@ﬁecﬂﬁlﬁ é‘ I@Nabﬁ @ﬂ Q? ]KHga(m and
O rs a

rece

ﬁrlmer@ltalpns cl ee orgpRic F%i[ﬂch‘éﬁis dredtw'th %@ﬁ@mfﬂf@ﬁ%rﬁ%?qﬂv&tw and
V @hro4ibgRiphe3dMPRB 234 4l FG6Ac inFiexprass ol ghig ted proteudd (3 tgpically
fracttlon The EP1 , 2, 3 and 4 transfectant are grown
i 3° BUlhY Cco s nodi fi ed Eagl e' s nmedi um cont ai ning 10%
fetal bovine serum 50 Um penicillin, 50 ng/m

S tFoRRAIRIMGE fumaaR sal0 Mo/ M G418 (sel ection nmediun) at

C AL el BiPP R APP oD o0 e v S e ot vin 2
pdsqs ivifiti@rodmefic anidz dTheabiutins WaRBSB)yectat toopetetpérhiugpaudertN.AQE h,
ng Rt{s 11 B aﬂ-ﬁmﬁed)t?dt\&éae‘h drBCs HsPARA §<§i NM@FI sGIU'ﬂldnd The layers

con al nin vol ume of ote
| mereoeepgrlateg @Ed{hglorga(rge@@&j wzes qleprmlagsoo ﬁltered and concentrated.
( 4né 2ardpie waetdnydredheine eumesio kéiosail infd-propandieirom\RBSH) Jrystallized

0.8 F%:E i. 40 mM Bestatin, 15
m\}i’%l Agoghét ag’it%lg%f l{gﬁl& % 1s are | ysed vvith
uItrasonl c cell disrupter for 60-sec sonication.

c érdpltlrﬁak@q?@e@ﬂaa%ar@e@wewfﬁ@&@aﬂc&twnﬂoo@@eﬂvl @th%fpmladon withou
MppidisingT@e-cyuper natant i s centrifuged at 160,000 x g
for 30 mnutes at 4 OC The pellet is resuspended in

assay buffer (10 nM phoI i noet hanesul fonic acid
(MES)-KOH, 1 niM etyI am ne et lg- acetic acid
(EDTA), 10 nmM MyC , 6. o- pr otein

concentration is deterraaned by> B df ord net hod
(Bi 0o- Rad assay). This nenbrane preparation is stored

use f.or a Bi ndi
o Acfona gensP ST ety AR ToT o | 2t R ER e e
b| mmlprwgnea%saih@(ym@lqo tertfootyhester i(abtdied as @bevei Geneml Rragedure D)
Iifydrodenated

s PO e N i@é@ ered
ofat 'B?%Pfﬁs%lf%fﬁﬁ 2reriieras ep Fonceiitiiedy HhREFMRSas %SSOEV”%WH’
4/ HEK293 transfectant) and test conpound (total vol une
is 0.1m in 96 well polypropyl ene plate). Incubation
is conducted for 60 min at roomtenperature prior to
separation of the bound and free radioligand by rapid
f||trat| on through gI ass fi ber fllters (Pr| nted

a A NN A o o
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75crr)2 flask are washed with 10 ml of phosphate
buffered saline (PBS). Another 10 ml of PBS is added

woaotsheswel | s and i ncubated for 20 m n at r oonPCT/IB2005/001158

tenperature. Human EP4 cells are harvested by
pi petting and centrifuged at 300 x g for 4mn. Cells
are resuspended in DVEM w t-ABut neutral red at a

density of 7 x105 cells/ talnln 1 B PDE

i RIASH Washgd wih $4in KbED %ﬂ‘i‘xrng”f‘%ﬂ ”‘GBWB%@@%PM{%%T es,
atshcermatdoad gide ()-237-0wirbxyrphétoxgmethyl)iinerphaline#icerpokyic acid, tert-
S t 1000C for 10 mn wth thermal’
cb‘%ﬂ%rgt.gr%a I@ﬁﬁ{er”g\??'gn of CAWP in reaction mxtures is
determ ned with SPA cAWP Kit (Amershan) or cAW

Sekeredé tiphen(Atr idatino s yeprem).lreaﬁ David Eveyst @ at. hEetrahedron

nuf r 4R
TERAPRU B, Bt 28 R LIRS, e s o
Catataie@giidire, rtiticecivaied edImaipgpler devge i %Hzph wad stirred at
r ?Hoﬁr t%b&atﬁre%@&’a@f{b@én%ﬁ%h%re\/’ﬁ&ffﬁdd‘yélsﬂﬁjsaﬁm%fwdéldglhéd with

| t
| EREL BT afton Feppratie ty Shupdh boBn BRb ARt Bl B
ZUIsrhte hag akshed witha N Na@H (ot KiisPQ.dand bafie ©lutiogs, dried (MgSO),
'Tﬁﬁé?‘(%/d &ﬁ%b%ﬂ%é@ﬁg cpﬂg%arpﬁb dht hr¥REBgHEDNGI\MPEE, silica gel,

or al hours after e carrageenin 1 nj eCtI on.

Tﬁ@"\*?é’&h%f‘%%p v the PrRAYEt AIBNIV\GYET feasur ed by anal gesy
nmeter (Ugo Basile) at 4, 5, 6.5 and 7.5 hours after
! BER\ AR T %n@h?swcgaurgw the change of pain

ef erence : Randall L.QO
Sap tmigure ofjaryl brgreige 2 |'ﬁhtﬂegaﬁfﬁ*éreifﬁa‘éidwrak‘*l(itl?he”d@@“ﬂ@e)
195|Edﬂﬁ1@§t®ﬁisﬁﬂrﬁlcﬁrbaﬁdt&’@ﬁd Jhe-approprisgeisbrorticdonlere added. The

P g{ga{e:{éal r%gté}ea\‘/vﬁls hﬁ?’tg& B deNPeflﬁ fér W léocﬂecpto%gn( %Fn%el)ﬁﬁﬁee the

eral gesi a 'was
i montents were akteredwwdm ﬁihaf@f'\'aiwlﬁ@ﬁ”@fedP'EHEZGS"WG(YV&@%O'VGC’ in

etetﬁ?%lai’af%ﬁh dOYBL)( AR with \W&t@r éﬂa%rlﬁé ghé s&VdﬁdW@éNeﬁlf)vddlﬂhder ‘
rats

n
o e Wempgieat Hsprotug s hdtenton SloalPiic S EASE g sty
DiuEsits &l hemar)e togive cmmunmwmcm\derp dewptetted REEUSUal way.

i njection, respectively. Rats were placed in plastic
cages of plantar test apparatus (Ugo Basile) and the
nmobi | e radi ant heat source was focused on right hind
paw of the rats. The thermal paw w thdrawal | atency
(sec.) was neasured at 15 mn after PGE2 injection

Ref erence : Hargreaves K et al., Pain 32, 77-88,
1988. CFA-i nduced wei ght bearing deficits in rats:
Mal e 7-week-old SD rats were fasted over night. CFA
(300 ng of Mycobacterium Tubercul osis H37 RA (Difco
Laboratories) in 100 nmL of liquid paraffin (Wako)) was
injected into the rat's right hind footpad. Two days
after the adm nistration of CFA the changes in hind
paw wei ght distribution between the left (ipsilateral)
and the right (contralateral) |inbs were neasured as
an i ndex of pain by using Linton |Incapacitance tester
(Linton Instrunmentation, UK). The test conpounds
suspended in 0.1% MC (Wako) administered orally in a
volume of 1 nL per 100 g body wei ght. Each ani mal was
pl aced in the apparatus and the weight | oad exerted by
the hind paws was neasured before, 1, 2 and 4 hours
after drug adm nistration. Formalin-induced
l'icking/biting behavior in rats: Ml e 4-week-old SD
rats were fasted over night. Aninmals were habituated
to observation chanbers for at least 15 mn prior to
testing. Licking/biting behavior was induced by
intraplantar injection of formalin (0.05 m of 2% w v
solution in saline, 37% Formal dehyde sol uti on, Wako
Chenmicals). The test conpounds (1 m of 0.1%

met hyl cel | ul ose/ 100 g body wei ght) were given per
oraIIy at 1 hour before the fornalln |nject|on

Y o - . s
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mn) and the | ate phase (10-45 mn). Mst of the
conpounds prepared in the working exanpl es appeari ng

woenwsabs®s denonstrate higher affinity for PCT/IB2005/001158

EP*-receptors than for EP1 , 2 and 3-receptors. Caco-2
permeabi lity Caco-2 perneability was neasured

according to the nethod desé3-i bed in Shiyin Yee,

Phar maceuti cal _Research, 763 (1997). Caco-2 cells were
gPeRgialdmossdiier: supports (Fal con HTS nultiwel | insert
sySxthemje E.ofeneratiipsedubafar threeSynshrsirefkeial MemphelinefDasivatives.
both the apl cal and basol ateral conpartnents and _the

monol aye el ncubat eqi W th puss med 0. 3
ap| fferTE%égg(cgﬂ bat er al( “6% er F9r O s~
hou 37C in—-a—shaker vva er bat h—at—58-cyd] esl mi h.

The c buf f er consi ed of Hanks BaI ance N'Saljt
Sol uf (gj<25 mvi Dgl uc m&cé(ohydr ate,
BIO|OgI al Buffer, CaCl 2 andOSrrMI\/g % (pH

6.5). 1'The basol ateral buffgr consi sted of Hank ,
Bal anced Salt Sol ution, 25 mM D-gl ucose monohydr &t&;RMeEn
20 nmM HEPES Bi ol ogi cal Buffer, 1.25 nM CaCl2 and 0.5

nv MyCl 2 QpH 7.4). At the end of the preincubaty on,

the medig fwas renoved and t conmpound sol ution
nObuff@gm@@s add%d tD the apical corrpar
ego res wer-=tmved MRS conttaiRfAfahg fr F R
baslq| aI bu#-fer—and bated f®r—1—hr. Dr

conc nt ion in the buff"brks measured by L

anaj & Flux rate (F, S i me) was cal cul d

t he sl Qpe of cunul at|ve appear ance of substrate 4on the
receiver sidgd apparent perneability coefficient
(Papp) Wes,, ca |ated fromthe follow ng equation.

Pap 0T épJem(F* VD) / (SA * MD) where SAis
surfac %8r'® 2dr transport (0.3 cn2), VD is the donor

vol une? (0.3m), I\/D is the total anmount of drug gn th
donor gt de At t 0. Al data r@spresent the ne
i nserts. 1 B"'s%ﬁ%nd ntegri i’s E% ;ned by Lu |f r
YeI | ow pubgar;]e tHdman dof FI tng Cel IOpa
EK—-293 celtd hexpressin HE pr 9ductong
5 ded' i n - f50rrt\/ITr|s!EEQ
ii ed at pH75at%jg‘éthh2MHCI co i @igng 1
cdl2, 10 mv KC cel I s were honogeni dﬁ{;»\qﬁ
(ytjﬁan honogeni zer '{at the maxi num power or 20
seco s) and centrifuged at 48,0009 for 20 m nujges a?
e pellet was resuspended honogeni zed and
ce c same manner. The
éﬁiﬁ#gﬂ%&'&&&m@wﬁ %\ﬂg Mlscarded and the final
pdht epproaister @ehirsiesrpieading dieehbbl (15 gbvamaissolvedid arpivitable amount
bldfch%ﬁﬂ-ne‘mgﬂ ngﬁlﬁbz(%b b)) 'k%?%e@@ﬁtgméﬁd PRXEI(1 %Ner@@issolved

secon nbr ane honobgena

was _a
5 o BUKse oL IR EEAAL A AUC T NariCbao Peuseion Gt as cooled
[ t i

B g o A e QT R P AU B L Nios
t s add b plide@ver eSiabiodk ofs3| mjtuutem ﬁatedstemlttmmsultmgem)eure for
ke a ;

SR P2 T BT Ry vy
mac.dﬁaa 18R 2 @ith maom@s(mmuthzw kTt corgbifddl arganih were
[3H] -dofetilide and 160 m of nenbrane honobgenates

( Zoiedandrneangaied ip givera \W@t]e|sphor Jdihe gejd fiup obtpinedgjyRs a good result
temrsats}éa@nwbubh@ régeg@fice or presence of 10 mM
dofetilide at final concentrations (20 m) fortotal or
nonspeci fi c binding, respectively. Al incubations
weRreparation ofdVedarebWmidgi d vacuum filtrati on over PEI
soaked gl ass fiber filter papers using Skatron cell
harvester followed by two washes with 50 mM Tris
buffer (pH 7.5 at 25 0C). Receptor-bound radioactivity
was quantified by liquid scintillation counting using
Packard LS counter. For the conpetltl on assay,

o I 1 o e .
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| HPR assay HEK 293 cells which stably express the HERG
pot assi um channel were used for el ectrophysi ol ogi cal

weoetudyosthe net hodol ogy for stable transfecti orCoOfiB10hi/@01158

channel in HEK cells can be found el sewhere (Z. Zhou et
al ., 1998, Biophysical Journal, 74, pp230-241). Before
the day of experinentation,-44-he cells were harvested

JECIENET e
C Bydrhintides(151 @), etdethylaraine (33@ulzat tris siutigy@anwolet i Bred. Tathis
a%a@ﬁoﬂ%ﬂnﬁrm%h Qﬁde%%?{%hér%fg d?cycl@%h F%n&@(g? of B\}é@ b®Rhinutes at 0-

bet ween har vest

sPhdiaregdion @“"%%H’a%\?"tﬂfeﬂé&féﬁ heg ’Qﬁba'%dé’é‘ﬁ'i‘ﬁ“&ﬁ &!&h #30 ikp 20%

wkgd:@ s@litlon B e¢5C. Dihei afganiciphasexparseparaied bitbwasbbd wittwdt 400 mi
erfused with a standard external solution of the

‘f a) %Mﬁg T%Qﬂ?ﬁb§ﬁ9flf%‘f‘PV€‘fﬁWO'V%éﬁf 9198 e drgired aidedig@s s

ok}}& G ucose, 10; HEPES, 5; pH 7.4 with NaCH.
V\ﬁ e- ce recordl ngs was made using a patch clanp
anplifier and patch pipettes which have a resistance
Obrebardiidh Y kétere:f i | | ed with the standard internal

N !&%tﬁyapgm c%f Eyrfllne? ﬁrobwp@%g g'4%é%&x;&§§@|ﬁe§g£tyl és%% 'as a
K@ﬁrese]'ftlaiweteh@mde cebyrisyhiddide (5.6 gpwas digssived mﬁfdﬁsans EPelgd to -
1566V eivides 8 g)Wes 'a&ﬁéélmlseib@/r\ﬁ%ﬁn@é&éﬂ& s%ﬂltxf)rﬁ)h THF and

furth

R BT G SO PITCES 2L g0 Lo HherRTaRRC T gy The

| emided6lit g)aesiadnedin thigisphdion am\mhelon inaldte(@tnzld bed the cagstion

r ealiGb @RS ﬁel&I & E@@ Frqj & e& Q@S@h?ﬁ@te@f whafe wﬁ@ﬁ&ﬁédﬁﬁ’to the reaction

currents_and eve series resjsta

c HHbpEA¥AaLq 'bwa% i eold §0 §‘5H> #dausachgd wgh N’-fizmQ' @\ﬂ) 7§ e
a@frﬁrmﬁtﬁ@.& i@fg fiL) Ca%h lcorﬁgmdtlglyéé}fe'aﬂ @olmm?h%afs pﬁhf%@ton a

e solution (>5mn),
a 48 0 BiRge PRSP %&énrp@ 6(0&&%0 'wagxaaﬁj [t} @ivp % desirgd propyCt pga
evifnay yeroh g selidl rents. The voltage protocol is as
follows. The nenbrane was depol arized from a hol di ng
potential of -80nwW to +40mwW for 1000nms. This was
f Redustion: by a descendi ng voltage ranp (rate 0.5nV nsec

1)Préb%l?a|ﬁoﬁ & Z(hl?drhﬂj ﬂklﬁig 2@@&1@!&% ﬁ‘abrpha_ |'rh€ 4%53?50%3@16 a&ﬂ C&i‘tQﬁlQJl

nti nuousl

oD R er eRa e Sampien, He Py Bl SSHRRHEARHS (ehfiFs ¢y 15 A
t ketope ak g:l&g@@g)tw&eé dissoived irafHFand ISO@@RMqHalpmm\gltft pe! Q efrfjy (S
was measu st abl e evok ent res
werBER ] ) (Seprat g T Ehe bl i i BiRaS fgtesag oo
DIVE@’[ RM oldreigisit ahel sactionxitae ramadved odrothe@myvelymstilapsal(the dolid

&0y

LGB Ul Srfide MRoPithleirld Gt oA @HIHEHO AL undor
C Uédueéti pre&sipao afford A yéllve oil @hich has para by BIMRC dipdn staoding, tHeail

]E %?ﬁdg%? ?%Mﬁ& 39| d. vﬁlldpﬁwm\%% uQedén the'neg’t st&QW%ﬁggﬁ%hilrﬁgtlon

mn perio

t iNMR epsilvsis cay P%ﬁdﬁ‘ge%'ma@tth%'ﬁ"%ﬁsd' eeoisqpetsHrRsagin thesrude
t y&Ricfignghikial ution reservoir to the recordi ng chanmber
via the punp. Exposing tinme of cells to the conpound
solution was nore than 5mn after the drug

c dioosationaafiand displackmentrod mesylaigedr Mitsupeihgaction:
atzt[ﬁélﬁhb)?f%h@%%%ﬁl&xﬁizlﬁﬂxethﬁﬁBr%héﬂﬁé 4a;aﬁbui€5ﬂi@ HYIE RH-DOBPester

eri od n t'o assess rever Finally,
tH@S@(ﬂpﬁ?d\f\%'%'”%%ﬁ&é‘é@olsc?uﬂf“a@o‘g %F r°8%4“é‘%/ ®1i de

(5mvp a specific IKr bI ocker to eval uate the

rﬁe?%ﬁ, g{g;lﬁ.]m .t. Al'l experinments were
per orrreor at 10 mterrperature (23 10 . Evoked

menbrane currents were recorded on-line on a conputer,
filtered at 500-1KHz (Bessel -3dB) and sanpl ed at
1-2KHz using the patch clanp anplifier and a specific
data anal yzi ng software. Peak current anplitude, which
occurred at around -401V, was neasured off |line on the
conputer. The arlthnetlc mean. of the ten values of

o - o N | o o oy
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(1CD). The assay plate was incubated at 37CC (expect;
for 1A2 and 3A4 at 30C) and taking fluoresce reading

wevarsyloficaut es over 20 to 30m n. Data cal cul at PONSB2eF/€)1158

preceded as follows; 1. The slope (Tinme vs.
Fl uorescence units) was cal culated at the |inear
region 2. The percentage of-4bnhibition in conpounds

cul ated b h t on
O I L e A S e R Ll
I thieiplotdools)oulined foa@enecfl Proseditre Gn i n t he presence of
conpounds. Table 1. Condition for drug-drug
interaction assay. 1A2 2C9 2C19 2D6 3A4 Vivid blue MFC
VFOimation RESUgARetSSAd red Substrate (Aurora) (Gentest)
( A pdearporplisding 283 dislueo incg misinned aradudt ¢frlgO.10ccabiodlly,

S e o el A i
nP&p dbeiiiian piiqusginicrecid in issRiBRNPHE -Qeativngiipciplewas gdded Hawed
W'diobwﬁe %ltthMrrl}@ClAﬁeﬁdédeerIfrﬁﬁut@bﬂhtalhﬁd\éoilch'bé&ﬂ:)o precidie frov
ass er
0GR TIaRIR PABL Saify Fla B, o Pl Mg By o
i atfqrd avd agideal phsuceinio egid athDe atbhelinP4isdvagiveoup. NADPH

vvas onIy added to the reaction m xture of the P450
An_ al i quot anpl es of P450 group was

of
C§Fh F@eﬁf’rabpro‘i%’“r and 60 min tinme point, where O
mn time point jndi _cated the tine w

into tBre reac quot of
sanpl ¢ and 65
mn t eitracted with
acet § . Y st andar d.
The preci ed protelnmma@wspun down ilg_cgntrifuge

(2000 rpm Y n). The coOnpound concentr At i oh in
super nat ant owas neasured by LC/ M5/ M5 syst@m The

haldezd hefo M Bkl BordVBS,. 0Dt @i Ned 2B¥ Pt b-Rigeuth@oRaddal

| ogarithm of the peak area ratio of conpounds/
internal standard versus tine. The slope of the line
of best fitHolrough the\points vyiel ds'q il
met abol i sm (k)| converted to a halcg
val ue using ati onsewoidal f- = /I k

PhafHaeeut i cd acgeptabl e sarfs.of the £onpgunds of
foroaeca (1) | u?e{jlhe acid addition and se |sa|
thereof. Suitablelacin addition salts are f \(ﬁr
aci ds whi ch form non-td&xic salts. Exanpl es incl ude t
acet at e, &¥pdErrarerbEnreEt e, besyl at e, ‘
bi car bonat e/ car bonat e, bi sul phat e/ sﬁl‘fzBﬁﬁti‘éﬁ;’y’}fmﬁﬁﬁ}fiﬂ‘,"“°"’h“’“”
cansyl ate, citrate, edisylate, esylate, forrrit e,

fumarat e, _gJ uceptate, gl uconate, glucuronate
hexaf | uor ophg benzat e,

hydr@ghl ori se, hydr obr omi de/ br oni de 0
hydrofodi d I set hionate, "™ actate, ma
mal eat e, maPefate syl ate, methylsul phate,

napht hyl ate, 2- n ps | & icotinate, nitrate,

orotate, oxal ate, palfitate, panpate, N
phosphat e/ hydr ogen phosphat e/ di hydr ogen phosg(m &ty henylmetyt
S AC ARRRGER S HOBERLB S HEBIRab@s=t artrat e, t oSyl ab-ew
and trifluoroacetate salts. Suitable base salts are
for rred from bases which formnon-toxic salts. Exanples
in¢clu t he al m num argi ni ne, benzat hi ne, cal cium
cﬁ%ﬁ ng&F‘e‘frﬁ f ani ne, digol ami ne, glycine, |ysine,
meyenasAtiompt aa[(ﬁgDmﬂnn@holmPa\ri)'rmrenyl-p@tmwibamoicsa@@ieﬁmd ester.
tromet ham ne and zinc salts. For a review on suitable
salts, see "Handbook of Pharmaceutical Salts:
Properties, Selection, and Use" by Stahl and Wernuth
(Wl ey-VCH Winheim Germany, 2002). A
pharmaceutically acceptable salt of a conpound of
formula (1) may be readily prepared by m xi ng together
sol ut| ons of the conpound of for mula (1) and the

- —— N R
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The conpounds of the invention may exist in both
unsol vated and solvated forns. The term'solvate' is

wagewd/logwei n to descri be a nol ecul ar conpl ex ceaPABBNFIY1158

t he conpound of the invention and one or nore
pharmaceutically acceptabl e sol vent nol ecul es, for

_exanpl e, ethanol. The term-4ydrate' isenpl oyed when

¢ RaCiRoneEr bR By e Uk PaTer e 1Pa phed BEHFuSh ethano
d(f40 gnLihoBhlladingl acelan(006g) exesddaticolewvad by PPEBH0.1 8%9) and TEA
{6963% TSR Heé?d?nﬁz‘?' wﬁ?%lgéetd%?lde A€o Q{nﬁ&p@é?&amte%fa?mo C.An

esen In stolc ric or non-stoichionetr
SR O SPETgR AP N Beios 3 6 5nideread 14 bh é\ﬁafr%?d" the mixture
C\%H coft rfmertewcana icoBehieatéx g aive @ darkdédasil. Timosilgeasitaken up in DCM,

%orq\ é)r{t]re{etd hony\'hsn ca ptpﬁeci By §IEII.(% &pérﬁﬂﬁr{ldh 95xan /EtOAc 95:5 to

ric exes
n#06Me Frantiprseenntaiing fhal qeylreidomp@ea wer@rCOﬁt?ﬁlﬂfi @ﬁiﬂ Sappenigipd o

1%1(/@!6 '6§§/opﬁ [(516-5(5 n%ﬁéhrﬁ%—%l%ph&?ﬁgeg}gcgd)?ﬁid'_rﬂéﬁﬁ lacid 1f@tﬂr\y( &s)t?rl as an
ugus reinafter a
r OPRYS §§pysﬁq8ﬁ€ hﬁgg of formula (1) include :

references to salts, solvates and conpl exes thereof

aBﬁ’e éerno%QJf ]fé%/%?ph@ﬂﬂz 9|QJF&EMK1%§10W‘) pﬁ&lyt]%eméﬁéle‘)f The

ounds I nventi on |
i@ mery ol P AT NS B RGF IRt SRR PR gRe) vas ke up
prnddrmj_g_eluerwﬂ énd oA ts0 Chertiendddtipmad Rﬁdrng 8)ij Fedujv). The
%?&[Fé @bscalgwgd L3R %o |th t%rﬁ;ﬁé@ﬁré)Af%? 138 fz%[‘é‘f\ltr\?JOH was
de an of

I'sot op ound
( RYdedenddheanisigre Wik o AR e HEILR BRSSP, %ﬁ?%wﬁh@'wne
ofaxb k). TREBREMESWEE corabinad, aricdlovera8gSTey, Bitendadndicancentrated.
defined. Also within the scope of the invention are

s Dherepideat ofl yasigkangs in BEM ars RSP A 8ilicss apdiyrfipdbyMFLC in
TREH/MEDH-A. INF DM,V Rriabtioas cftaitiy e uawled edmgoandweéra cobined
whi ch may have' little or no pharnacol ogi cal activity
t hechensbandrgtedaf.28Tvb eH24MamPhalis Lai-alepnyimeshay)-Rhenyl-pefgarol as a
g8 yolkR ol @12ibig il Soopgrrpounds of fof mul a (1)
havi hg the desired activity, for exanple, by
hydrol yti c cl eavage. Such derivatives are referred to
aPrepprabar of @(2- Hyat:mcymethyhphéwwﬂlhbmﬂrm@ﬂﬂylﬂ-hernbgléleéfcarboxylic
PLAG A er.be found in 'Pro-drugs as Novel Delivery
stens, Vo 05|un1Ser¢ éT Hi UChI and
TRl RO e B AT o023 B 3455 B ER P
PeHg paramMaPHes 2,mL1 98171.( equiv.Fwd3 dededviellowdiby idiighutyl dicarbonate

PRASTRISU,ERIARRARL ALd ARLa E5aH 'Eé%%gdtd}e A GOh dwmp was

| On can, roduced
r disnagnavgd Ap Eiaspevaaeratian, Aed he F?&!df‘%' ioh gf%?@é@@ﬁ?d *?%%W%%éﬂ’atef
C QR® @t!olé\%hél&yé‘r@wau ls@paldigd, hd fhe agudoas lydroias bitestekimtiapiher

d {},ora g eI l&l;a%%x Ig/nﬁiﬁc%%blne a@drteg o9er%|[§%t 'J'ﬁgred Qﬁdb H
Blanrdagafaat@ﬂ to Elvs v arof 21@giyprox\Beaty eb@ﬁw)@éewfmﬁhﬁbm@%o'me-
' Q CQ%QHIQQQG%nVH&WeétQ%14‘%’&5‘&%‘ yil)i ncl ude: (i) where

t he conpound of formula (1) contains a carboxylic acid
functionality (-COOH), an ester thereof , for exanple,

r pdpaetioneoft2-[(F-Methexymethy e noxy)-pHeny GlstiGiinadrkhpline-4 i i )
“h&ﬁ&mlﬂ%FQQQPQH@E§QI formula (1) contains an al coho

func an et her thereof, for ex

r @F{(Qa@@\r@(mme%yl ppﬁpop@@-@}ethrp@@ne -4-carboxylic agg tert-butyl
OFe)s@P {oamgy wasar@ dpyih THERTD rill)iany plabeerie a tdven lempgraturecbatif for the

f or %%‘I f-lt(§8{' g)ﬁl:]'lge mlxturkllﬁg'?\s/\tﬁreQ ?oréﬁ Frﬁi;'gﬁci %eﬁmegke 17 g) was

t faeldedﬁnd sfisgd ad xeonplemperaiys fackirdhe Mbfure was againiiaged with NaH
hyll RREAR b dat(Edm erpbalUi@idPyd h. SrltidgheiterRXRagd:ie predént, so
repl acenent groups in accordance with the foregoing
exanpl es and exanpl es of other prodrug types may be
found in the aforenentioned references. Finally,
certain conpounds of formula (I) may thensel ves act as
prodrugs of other conpounds of fornula (I) Cbnpounds

Y r T o o o o o o
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art, for exanple, chromatography and fractiona
crystallisation. Conventional techniques for the

wonrepaonsted on/ i sol ati on of individual enanti omeP€T/1B2005/001158

i nclude chiral synthesis froma suitable optically

pure precursor or resolution of the racemate (or the
racenate of a salt or derivéfive) u3|ng for exanple,
chiral hi ressuyr id chro 0

APE BIPHLE M ‘%ted[ "Hg‘ '\?aﬁl: b{ﬁ’g‘f’%s REgre @eﬁ?@/g&’%c Fding and
ntagn hxkiede&ﬁ:etrem thie trémctiorswastcatsifiely apencloerl tyyheaadditioe of water. The
CARRPIAR ex‘rQJtecP\ﬁlmll\& (3x§6] m@l %h@é @rgéﬁ’ﬁos vidhe &d?rﬂ)lr%asﬁashed

where the conpound formula (I tains_a

PSP &R, 150 RHET A o ogpait SOTCHRLER, TS o goasvges
otrakeln erﬁ Bv;kﬁ%%hm dﬁ&m i ﬁae ah&méh blkiEa 8 m*»te r(ﬁ@aﬁé E®Ac

e separate X chronmat ograp %

f?fa%tq 49i69)- %ﬁg}ew%crqn fadning; tmdestier Rfﬂ%”cb‘f’efs&? biggd %nﬂe

décneériardit® 61eee.S1 z:g)weasptaem‘lom of 2- [kEBMemOXyE&wWegcg(y}apheeyl

ena . | ill’ed person
R e T s TSN e

precursors thereof) nay be obtained in

epRPAL IR hg%lét%xﬁ-ﬁﬁérfém@)hérﬁﬁ -t }!Slgerk?:llﬁ\éomit ogr ap hly
p¥| ﬁé?&%}g}@?ﬁh@engfﬁghﬂ%%@ nBSrHB& 5. carblopg/l@ ﬁ‘%) {%h bityl

estére(& adreg) veoitekan ap imgl M r@w@wmea@%mls epd gped 6 room
. E’lp@@uré/ fof § é)lrfnT%e HBX&%‘Q%% %I'ﬁovteﬂ QIR thelrBsicfd ﬁfzkyﬁkﬁhd was taken

am ne,

ofP PrF?&'\éMi‘afeeéJy Vﬁ‘ﬂ“ﬂd\“ B'é‘ot‘hfér '68 HV?Y&‘@%&%B‘?E%S’@@OS 8GR oAt
SLifd€%ha %uéﬁva@ S8 VRNBLES DERYMESH SBPRAZHE bsBo 75:25. The

conventional techniques known to those skilled in the

atdlleeted predudt @as mx alepl, 8o it WSb puriéied hepredrative 6iPLOtggive @077 g of
L _Q:*ﬂ{b N4 Wi 1994). The

g?@gen Q?RU%%PE nrﬁL@F%gﬁM%fPV\ %ﬁrnacedilcally

acceptabl e i sotopically-1abelled conmpounds of fornula

(1) Whehetdmpdsdswt tHEoenuiled s, came ance{pbia pletimboeutdatynacceptable

havi ng the s e at t

r‘rﬁ@% gwsr |?t8rreem Pr%%%h via ﬁhepn(h@ O%T] gam% O(E.uch as

ngmmetranewyaanmra,vem@en dtramussalipt r"érastesaahmde@ft@m itehpnigpRey rectal,

S Wirdeaidr ftrbdsal rB@bdd Sih @Bndrd), thée c@ﬁﬁﬂ&ﬁd@&’é nftist (!ldéﬁably administered

i nvention include isoto en, such

i Sees Bonns o poout 01 6 2t P R Gy aE B Gl dooos
ag.e36ai, 1 16 Kudosasmper dayh @lihaugh 1e81§t|ons@di negessgrmct:pcalgde]pgmng upon
arﬂ,@ %%ées w@ightr é?\g%ndlt%‘r\(‘c}? tf%spa%gfhl beiRg rdad a8 BRtienBHRtvidual

S hspeTes t%%f&fﬂ%ﬂgcagee’ =kl |q%rtH§%Q%ﬁ pgema%ur'%@r Tigon ohosen
Canpoenit® mtiod mdﬁuﬂea/al(dt)whlcﬁcsmrea(dmmpéta;tlort ln@aeied out. However, a
' %85% 8%\%&?% ithb i 8%%50&625' dg?fo% t 196 fig lﬂéreéavlls bkt _(fl_eswably

or subst ra t1ssue stribution studies.
r &Glipbmg# i Iy some @@’r@% qlqsagei laypls helow thg pweapmt %féqx%gfﬁreg_@fd range

i m%vy bbdore afidh MRGLALS, U/l/rﬁléhry otsietddbs @Iriatghi Gospsina@ e énmployed
B%L? C%L}i?n'l% S?{%?? %(JJtS'de e%&% ﬁo(?% oted Akt %U(g'n ﬁ@%%oééeléﬁb% Qrfe first

Iron w eavl er Isot
delwtdecvl intpraevéral smalP¢hsesriyadafifigadonbiougiont theh@ﬁyapeut ic

advant qggscoﬁ'\%%ﬂdﬁ | dG%nE rpaBes ﬁﬁ@érﬁﬁn 'Myabéﬂakjﬁunﬁste?éﬂ blohe/ or in
for exa |ncrease%M|n Vi

r red
1GEHGEA PR A FOREREATCAN FORRONDE alProe PRefe Fy gy o e roues
S @rmnoosly indicasécn acbEsich éiriﬂnslstranm mneynbaxariedpoisi singior multiple doses.

oﬁ'e E%}@iu\aﬁgtt@egﬁ&rel LG fo ot HGE mvér'r%@m @Q{jbelﬁhm&@i@d ina

sitron n1ss on Topogr aphy ET)
swmﬁ aariefyoof elitierenhichendeuieyrs: oice Wé&éB%Pe Sombred with various

O GaLARBSNcdIF Geptabrl nyrt lcakielsaid hepoubidsbefs, tagsmes,alozenges,
(I') can generally be prepared by conventiona

techni ques known to those skilled in the art or by
processes anal ogous to those described in the
acconpanyi ng Exanpl es and Preparations using an
appropriate isotopically-I|abeled reagents in place of
the non- Iabeled reagent preV|oust enployed

. o o o . I



10

15

20

25

30

35

of adm nistration, the effect of the excipient on
solubility and stability, and the nature of the dosage

wéaniw10Fee conpounds of the invention may be PCT/IB2005/001158

adm ni stered in conbination, separately,
si mul t aneously or sequentially, with one or nore other
phar macol ogi cal ly active agé&rt s. Suitable agents,

ggcgc %e% warﬁﬁa %?r@tposzto}bers j%,iﬁ,sp I% gastg ePl t‘mr?in{g,c e!lqlﬂl(ejc?ljs siusp(eingions,
hipigciabie rspltime, eligivsy sprpsh ene thel lko.orSpikiaisariers limluak Isokdptibients or
”ﬁk@ag@ﬂg daqﬁf@%ﬂ@ Fleh '&ﬁd varR04 Ahoxic 6 Rk B8iventOdRl rlJfR)reover oral

hydr ocodei ne, oxycodone, rocodone, y
EAFBRHER SBP A 8! bﬁawag%ﬁgeetﬁ%dﬁnsfgﬁaég 26 ' §érGral, e
b wpigletratiopdfi tite noveLitaotppivais @f thisniavetigrhiortige pimedmaceutically acceptable
p idal L4

(RUGTRrba'S e lege RARBDRLTE aoalle, Bhq PRIRER] orf 614 t
eﬁ*éﬂﬂ’b? &e, f enbuf en, fenoprofen, flufenisal,

f1urbi PbrOfcﬁ‘él auhmtr@ﬁoan tabl@l@om'erttblﬁlﬁg Nyarlo@s opxocp‘ee.m such as
Eg}t})or o's%‘ﬁlhe B AL COMNC iRGS, Calcr[ﬁrﬁ %ﬂ%gﬂa\‘f’%ac{?da%lum phosphate and

naproxen, oxapro
polyeing maw’pe gmplpmlzﬁong tagih N@'toluﬁ dls'Z\@ﬁ*@atSrS«&@h assgterch s preferably

PR&h B o ERloby s@ﬁ:ﬁf—‘ F&tgﬂﬁﬂ sidand §ertaﬁ"|| dohﬁJIeQ a|ibAtés) dtfether with

gg?ag%llgt)/o& btlr}ﬂeers IBﬁtpg)&wp%{Pyrroﬁ%JBﬁ r ?os? tr g(ﬂllattln rﬁg? ﬁg?%’:} t éfldmonally
mbbhictieg agents, syoke as olgndsiurasteargiacsrolar kinyldulfate and talc are often
S 9&9 %&‘QI' foR ableﬁiﬂb QMFp@J;es t & a'&h?53|tlohg loP Besrhtn%" ty»BGnay also be

hei' r pharmaceuti ca acce e sa é

b@weemdaﬁféw?rﬁ ds09E |°ﬁ©’5“53’99é§8¥‘?%a‘8%%'9{ B ‘éoréecﬂon also include
C ldctosélicaz@iRuhateas whblb @ highahaecuthr a\zea‘gmalpplyéthyleng;mm When
! %gfeﬁ)ggza‘%ﬁ)eggl?gsegmr Elﬁ?ﬂ% ad‘éFlrJdr k LRy RRG 8L the active

acceﬁ Hl ant agonl Sts
hg\grqql@nbmgyé%gqm;@egwt dﬁI’IOUé sgeet@nl@g]%rr{ Wl‘ngﬁg?@s coloring matter

p)él‘ U}Le@nlir&ﬁ if sB rd@éﬂéﬁ h@ﬂmls’i@mg @h(ﬂ/ﬁrr §28pdtidMgragarts as well, together with
r ZI ne. r eyt | N

S SF(% qC l}j?r{}sl: ?s \ﬁ/,ia F\lagtﬂ ag(?cﬁvé%cegrﬁérﬁ]&/ \éaziggselwé%gkanatlons

glthHQw hi m de, nepr obarrat e rret haqual one,

di chl orgg} ﬂ?%él%ﬁulrﬁéﬂgtlcinhﬁillfnoﬁg"@rar&ﬁ@bilﬁdd%kHe}bresent invention in
acceept able salts éw | scle rela

effer 553a 8h pea@é{tr 5 8p %‘OWFOUSCWPWT%S@%W@&V B8 Urbloyed. The
c;aqnheznbe palapns stmuldrbetslumba'rbwareﬂ (prefeiahly @hlaneatas tand) if ne¢assary
pl&ﬁﬁ %Cﬁ‘qgﬁd' &I@ér}t%lr@‘?ﬁﬁgka%o%nﬁﬁ%ése 4dllbis) solutions are suﬂable for

. gabapentin_and pregabal j
(I'&?V%O%@Je&m%%?@?% db¢ iowescgtglﬁ%alﬁo@lta Rle &w int ar’ucular "intra-
deMI dnd subdtEdneos iRjectivh @ipdsase 'H*mdpreparatlon of all these solutions
t:
g&%'l?en% C70Hgl cﬁﬁgl |£ g@c%illl)ﬁ%c!cgrﬂﬂﬁ %‘@@W%g&d‘a?d“@g& rﬁ?ceatlcal techniques
qmeﬂamnufﬁéwsqs@"eti Bg@ti c anti depressants, e.g.

desi pr mmsﬂ@entiomr@étaéﬂonﬁethcﬂ%t frédflibd labék&ra&nﬁéﬂvous system disorder or
nor t I convul sants

i pti )_.an .
Pl Auph 48 AHHD R SPRAt R Rorteafath, e, e, gperacreer
i méferdt toris theedegcrifibu ol te i methodp 2F theeprpenst inventian, oyheeain a novel

ar&gm?&fnﬁ foft hisﬂﬁvenﬁdﬁ' dnhi)onéno?(l%gre%? et QW Boile aﬁé"\'@ Fb?érﬂeﬂ@o above
reu ake i nhi |t0rS g(mg m | naC” ran, ven

f axi n
(B M (SRPRST bGSTREAD § HE O e AP E: BTG Hovel
e.agtidepebeaxet BHELB (reseptof aadtydoniai, no( N&otanimt aggtakst sm,hlbltor) are

paadﬁ'in%tgl)éacr7 %)tmg §sb pglft f P%g?ﬁ)n%trrﬁé%?%glnéoﬁfp?smog gs well s to
1 W%qu‘aﬁy’ﬂ'ﬁ sgchmtlvmgestsmmlqmrg% a}ejyﬂq_pa[t;pf an appropnate
‘H]ogé @ iﬁiéh @@ili\g& to @dtdid the B]arﬁb‘ﬁféhif %lcdmﬂlﬁatfén heRaplli TReappropriate

(@ﬁ Felg eH,otg% g)lm/ |053 Szkgzdoie c;'f an actlve abent administered, and the specific
pyI ] et hoxy- 3- (4-f 1l uorophenyl ) - 4- nor phol i nyl ] met hyl ] -1,
2-di hydro-3H 1, 2,4- triazol-3-one (M-869),
| anepi tant, dapitant and 3-[[2-net hoxy- 5-
(trifluoronethoxy)phenyl ] et hyl am no] - 2- phenyl - pi peri d
| ne (28 39) (xw) I\/Uscarl n| c ant agonl sts e.g

N Y | I T L T
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(xxvii) mscell aneous anal gesi c agents, such as
Tramadol (r). (xxviii) NVDA receptor antagonists, e.g.

wdendsrioses hor phan ((+) - 3- hydr oxy- N- et hyl nor phpaam20asich1158

its netabolite dextrorphan
((+) - 3- hydroxy- N-met hyl mor phi nan), ket amni ne,
memant i ne, pyrrol oqui nol i ne4QTU| none and

di I
T e e
PDE\Speaifiei atmtnteoagsant beinthadignisieried ench thel natwre ade ﬁa\ferliy Of the Specn‘lc
o&%ﬁbé’?‘%fcbhdltlomméﬁg el MY %Bﬁéré?nthé %B@d"%&mf%@&é Qietﬁlsarnventlon

I nation conprising a co e | nvent
CAaIHE8 R T PV 0 05 DI G mEARIoN Wi e Give Sgbnf il bo
padministegd tdaT aift huragrdin an eonpo trord about 8 Inggsts abdut & popeTdsy, in
SFL@& tf ikl 8:180&&6 ﬁ%f&é‘ﬁy Grboh &T&ﬁl’ %3 10 %B&}f 100 1§ @r H§y Such

pr ovi d maceuti ca nposi tion Corrp
S QPPOLNASITAB b@a@q"mﬁter%@’e@ FROIMSR &f HP éP & HaPTREE aY: |p&‘>éqfwy Two4
aﬁtﬁ@ﬁeﬂﬂbﬁ e@p@’élawy £hhes BHrldbe aid Bbst @ggetiaBf oncp asilyi ofatia@ibhs/may

aﬂ?vgalaeﬁefsg toc?u§ I;:Inepenfjm% a?onglhg g%%r%ﬁg)g énd%’gi bcélag %a’tgg énc% its |nd|v1dual
s tspetisk t sfamrmedw@rr@en pa/welhason tedimsot ﬁa@mmew%fomlé@eh ﬁhosen
| BNE Mol i d¥dd R HA8ISal f@ wnich@Udh RAr@RgFaAb @Ncadd! oub€ In some

c Shpue. FBAE Eror hon J3Sy sk e et Bbdmahfs mgie then

f aMatef wiilegx atinpt ea_sea_s atill IRgen doge may bPrempiasied withaghfausing any
Sg%@;ﬂ.ﬁ Sise eﬁe%l%kﬂrlavigﬁ tﬁét%l]ch(l&(?&lﬁo?éél&lré fﬁﬁ'dﬂ@e@ﬁ%m%fm small doses

he conmpounds of the
i Ry artnErriRRraeh it ARt ered orally. Oral
adm ni gtpradobaidaiipyoserny an atgpicahanti paydhotl; , sefetahigpiptasidone, in the

ngmtg}ﬁspgn %ttlfordg Bg%org?&ﬂ%ﬁé Qlttﬁ@tlh\%ﬁ{lont ?(?%tral %erﬁé’r&lccﬁlbuccal

mnits atl on
t ﬁ@nw@w@nﬁ@tf@rwer@se a¢l ymen @ré'i!er Eaiment Pfs%ﬁ |°9n¥tr°a?ﬁetf6ﬁ@d to
mau&\}é is Fﬁ@mrabbatto PR 16 bhduaddod M prefsradly Ashiabous tt na tb @bout 200

ilap] F\ﬁ{alc% gm Ss&%oé? ténle(r) lrJ]ﬁcit csogg Q\Ih?% CE&Q lbv\égmmlg%f)e%u}o?gxample

(I1r1t0|4jtﬂ'n¢ﬁ]p¢l’l dquii oA prqpbseea)dallxc ﬁ@ﬁﬁsOf arrﬁHﬁB regapior antagomst in the

n%?rﬁbnﬁﬁbﬁ'n%i‘ﬂuﬂ% &%d o&%b&)moﬁ@bf f#nsslmléhtld)rp%r érélPQ&r@ﬁfBral rectal or
I NCl udj n

f

| HEERLSIDRASD 1. SET6, W0F GHAGH A D LERAE e condtions
S uiefprestistd abave, is dbmtabout®), 013y toEboERA0EING Xirefsrablgirom about 0.1 mg
f (l’c; g‘H&ﬁtéo@r}ﬁ Wﬁh@%H?f@l f@éﬁl@r Adtafdrlid: foels uhi® B8, twlfﬁ’c,rh could be

capsu e a I Ca y conpri se carrler for
eﬁﬁWﬁ'FséereW examplg, Hé‘?]i‘ﬂ'meﬁo‘tﬂr?%\f hyl ene gI ycol ,
propyl ¢oe igharasdl, aofmiiyitior! bul astnistatiora m/umtmbdnm othle, novel

cgm ou%d?(j f%r 5%111 S‘.:1're%{ Xbmvgmag@naﬁfﬁvé?&g fhesﬁgﬁp%PQ' Hlition or

t ﬁesnee@@mfsqm @ @vm@ ﬁprey coitansy that is fs@treeée@aqu@r)eq byohe aa“em or as
s a@hefosol EpRly prREBIAIH SroMfa ;ir&féuﬂlz@u ebHithifngt ofrB Yielflllize, Vit the use of

sed ast - di | vin nt egr at
L I
Thishapdaitailerddtaont garbq_n Hiokigy or%ﬂerg%atﬂg g_asangw fhedcase of a

db%s&r?z@@ ;%roscf Qhe &&Qb@ﬁmtdﬁ’a@%@:{efeﬂﬁﬂﬁd bflSBAGRAY anlﬂ,ﬂto deliver a

dose, g $ froml ww%to 80 w% o Iq
dsEaes e &eﬁsﬁ“ qraines f eRieg BRRGEE B Fofoton or
t hasmasiager theactive compalailt Capsutes ahtearttidges (naab) fet gxample, from

geg%%ﬁr‘”f}lf&%sg ﬁrgﬁ l{:élle? Hhﬁlﬁ%{o‘?g{a éfonﬁ?ﬁé?@k&ﬁ u%g a powaier mix of a

Isi nt’egran tarc at €,

caﬂomewﬁe@fhtye iventia) yka seiallg aw%earbééwﬁﬁt Rg llactose or "Starh.
C &olrhihifRAs op’{hﬁsééﬂfeﬁ@in{p@&lﬁjs&ﬁdhlsl Rver@iod SEraxatheehe of the conditions

pol yvi nyl pyrralidone cel l ul os

e o PP T e B Poa i e e PRy supnapt gt oweh
hydr oxypr opyl cel | ul ose, starch, pregel ati ni sed starch
and sodium al ginate. Cenerally, the disintegrant wl|
conprise froml w%to 25 % preferably from5 wt%

to 20 wt % of the dosage form Binders are generally

used to inpart cohesive qualities to a tablet
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stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate with sodi um | auryl sul phate.

wauasiosmss general |y conprise from0.25 wt % t 8BCTAB205001158

preferably from0.5 wt%to 3 w% of the tablet. Oher
possi bl e i ngredients include anti-oxidants,
col ourants, flavouring agehﬁ(s preservatives and

t ast e- npski n ents. t abl ntaln

ameigeed %gg ar %»aﬁg?fragmsgbcgﬂgﬁrigoy\mgo}ot 88@1688 agwe /ggoung The
boveckdir dailf r dose abidutanOaawsd tvoll deowithi®Shevtresadi 0@ g, tof 18mng.
ap%ﬁrsﬂ%tr% %JyooeaQaQ/HFal ghgeé"'ﬁe(/ﬂ/dfo?'e%rﬁ&é 3Nk, 4aP& firh@Ngiving for

% t o about wt % | ubri cant. Tabl et bl ends

n@?”‘@@ b&%?@@%&aﬂh?'@%t I y or by roller to form
t abl et She dHlip} eftihdddcerpdandsrof jthie invemtion ©fbirt te tieshNEdyand serotonin

aélt:'ﬁf r??c‘ B’r\o?lc% tﬂ)% J&d d’m (?ege%é ng | v{ﬁ%da‘l gécﬁcﬂrﬂl %gefecedi@l Binding

or extru fi nal
f@qsmﬁ Ihe GereRiy SGOrRS h%@roloerwsurexrr@ﬁ@dl 'afév dnegrandnaperisgents
Cestuesledh meﬁmte%patatrorfﬁﬁbonﬁhé Belbieeciirapsodeaires outlirad below.

formul ati on. oftalet cu " )

D@%%l ézgncieg’ﬁr 0s £af, eet Sete% Ped %y ﬁ%ﬁrq?_a'r PIP Es%nrr%F ec%é ‘ﬁﬁe’uon

L dependamt relvmct@elrn Bedelie ibindiNg.y. The |@h¢ng Pruesf r{qugBN can be used to
Os3RAT mE s, BRfboncSAtdiiEhd O nul ati ons for oral

adm nirstration may be fornulated to be i mmedi ate

and/ or nodified controlled rel ease. Mdified rel ease

f bNETIRadepNnBingding| ude del ayed-, sustai ned-, pul sed-,

contr Obbr?%a ted & gﬁh@%?%llso r’tr@ﬁéfé’d{‘é@ %tﬁ €th6 aﬁﬁnanSkuﬁhépﬁrme

nmodi fi ed ease formul at1 ons he ur oses

| FeRetes ei SURPUSSLPY BEGHFRY O rSzPPé o QeI %@4“1”03“0“0"
Dagioap.| Bellefs vard@tuspeandeall £oorie VeramEoftreodsmﬂFtﬁga assayshuitbr @5 mM

h\—lgFEg NI Wa(sjp%rrﬁ’l{/l?&a 1?1|‘HMC@£§B ?3‘?1% C%@E,t é?]q 11 mM glucose,

rcles are to be
Ph'alr7r€éd\éhta| RojytrorT SeRegsnEgs 2t eRting Ador 325?(62) Aliquotsof maipignes (5

Th@m%ﬁn&i) wehesnbeg mgitiﬂidhlt)rog’eﬁwl”UneMse@ont roll ed rel ease

The conpouies SiS e PHVBIT Pt o abloblcHE Hbles Dk

attml wbisie roé 85 jurl eottaipingdrog (10EMIBD d@aalvb,tqeémﬁmhranee and 50 pM
nzsglFﬁ"l -58 FPe'r @ln%p NEBLEF %ecﬁf: Q@tﬂnty Spot @Prlrrﬁol)neﬁ'l'ésre&d%n was

tration 1 ncl I ntraveno
[ mckllﬁgﬁd[ 7N g%tle qgﬁqtroaégr\?q Bed| roorp ﬁerp%ﬁrﬁgr@aqnd was terminated by

C mltréﬁbhetﬁioﬁgrﬁ Whatmani Gmefeebiafealusrngm Bemtielradalegll plate harvester.

t I t
0SGPRELSH e a0l BTURE Ao, ROPRG PEH' ARCRRY CebRFEs"wes
(|dBrietnmnbmg§Irrg a8 Wallee dirik) Betfj BlateoPeuntaieetisk compaainds were run in

' @hﬁﬁ&t@r%@%c#r@fb%ingnme{se&’ﬂﬁ‘éoqe@%e &iasreiteBdcdieen binding in the
fornulations are t pIca ueous sol utions which may

C BRSBTS a@?é‘i’*}?f‘%‘i’fé U@H’e%léa@ Pts, carbohydrates and

buf f er IER@el a@kﬁﬁtaﬁhléwIafs&f@hrva!retv\(ereauspdif@fdaifaroah“ulatim@né)analysis.

b t suitably
T C

powdered a dried formto be used in conj unction with a

S ysERP IRRcaRdiBfdRgSUCh as sterile, pyrogen-free water.

lth :r |p|r gﬁ%{es? IQBEEK%?% I&etgaﬁ% ef tggl mJILq é R%ﬁ nlug%?c?n(i)nnt’ransporter
manera @pdiddyby e Bizeoinpi A\rgbrd?ﬁotgmExgresslqn@mirlﬂoducﬁon group. Pellets
p%reggeegéraehdé lin a&ﬂa%a Wﬁ%f rer%bé Hlfﬁewasgag bmérs(@s ﬁrK/l hikmek, 122

int oun ornmu 4})@
LSRN, B Ko p el MO T AN, St Cni et R 7 i a
i rrRlyeas Réhdnenizéreat yseing? fapprseq@r Alxjuetsfod membeaneo (5 mg/ml protein)

SRS B aR R RS dcblicor por ati on of

ancil S. Fornul ations for use with
needl| e- free i njection adnrnlstratlon conprise a
conpound of the invention in powdered formin
conjunction with a suitable vehicle such as sterile,
pyrogen-free water. Formul ations for parentera
adm nistration may be fornulated to be inmediate
and/or nodlfled controlled release Nbdified rel ease

o, . o o .
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O her neans of topical adm nistration include delivery
by el ectroporation, iontophoresis, phonophoresis,

weamzplsesi s and m croneedl e or needl e-free (e@CHIB2005/001158

Powderject(tm, Bioject(tm, etc.) injection.

Formul ations for topical adm nistration may be
fornulated to be imediate -ahd/ or nmodi fied control | ed

rel eas ified rel ease, f ons

del ayeghe birgg aasF?P’e 2s sehip I Em%’béﬁerp ik 8'ypr°?yierneé’ {ELes with a
atothl polage an2aecul i ebreaisieg: drUgHADEIDY mﬁﬂmmmembranes and 50 pM
Aevligtl‘ %Elkﬂ\%%'aﬁ l\@%uﬁl&ﬁ@%tgﬂﬁzéof}\@/ﬂ{rﬁo@n Th8RedticPwas

tered | Atranas I nhal at 1 on
t ppsbated) By gantle paitation far S0 fa*noq*yocr%&%qefa(t@?t%erwaér%fm-'ﬁated by
aﬁltrﬁromt%ugrﬁWhﬁtafan EXROTiter, platds asiflg Y Briaadudl 9givieh plate harvester.

I xed ¢ opent . part |cIe M25
?té)n &Hd(zioovvult \%aﬁoggci% gp?%g Wgll, god bouLg '2%|1-RTI-55 was
ph@ermrrwdl uinigcd Wl allae Yrilfor @maaPldbwaWderTeshmpehndwW%rs run in

aABuACHO SNy SRERY b|f15| As %ﬁ‘rﬁe%uéé 8 irfePdHc@indfNeen MiRIAg in the
Spra atom ser an atom ser usi ng

eP@&?W%H%@Q?GWé’&n"%é' M Eitaiﬂpf?duce a fine mst), or
nebU| | SRdel anti GrapKFadWiribi Guftwdrd @etéasedfor 8ats valtdiios and analysis.
pellan such or
50 ‘? e etp TEP a?? u% Y %%%Souﬁﬁ i@ lé—l?e% ?ﬁ% ﬂ use
the’ powder nmay conprise a bi oadhesi ve agent, for
exanpl ¢he RRET QR@RERT RMlea e Xbhbdundd BEthBHRsEsht ihvetion are set
cgw%al ; punp, spray, atomi zer, or nebuliser
a sol ution or suspension of the conpound(s)
of the invention conprising, for exanple, ethano
aqueous et hanol, or a suitage flternative agent for

di sper si ng, squb|I|s|ng, or. ex wg release of the
active, a propel |E8ImpRE 5 Qﬂﬁiegﬁ g 4 L opti onal

surfactant, such as sorbltamgtrloleaﬂe oleic acid, or
an ollgolactlc acjd. Prior ég use ig a dry powder or
suspension fornul‘ation, thedrug pP %uct IS mcronised
to a size suitabl® for deli3Bry by1b8thal ati on
(typically less than 5 mcrpgs). Thjs may be achieved
by any appropriate comm nuting nethod, such as spiral
jet mlling, flui® bed jet Wi ng11§%percr|t|ca
fluid processing go form napyoparti gbes, high pressure
honogeni zat i on, or spray drﬁt? Esules (made, for
exanpl e, fronrgelatln or bl ®81%rs and
cartridges for usg in an |nhaler om7ﬂmsufflator may be
formul ated to coqéain a pomﬁid 8; t he_conpound of
the inventi on, uitable p 3se such as | actose
or starch and a p#rfor mance6&90d|f| 4p0uch as

/ -1 euci ne, nannitﬂ or nagpgslunrg%garate. The

| act ose may be anhydrous or 1n the formof the
monohydrate, preftably thebfatter 840t her suitable
exci pi ents includg dextran, 1g! ucoseponual t ose,

sorbitol, xylitol fructose sucr os nd trehal ose. A
smtabH3soHﬂioM%onmlM|%hforl@gﬁn an atom zer
usi ng el ectrohydrmynani cs 1% prodwee a fine m st may
contain from 1ng 20ny of he co nd of the

I nvention per actuation and™ he act'dation vol ume may
vary froml1lm to 1900m . A t¥3si cal f7/8rnul ati on may
conpri se a compou of formysa (1).74propyl ene glycol,
sterile water, ethanol and sodium chl ori de.

Al ternative solvetts which #8y be UJ8€¥ instead of

propyl ene glycol jnclude gl ygerol a3y pol yet hyl ene
glycol. Suitable flavors, such as nenthol and

levoment hol , or st®@BéRers, 488ch adb8hecharin or
saccharin sod|un1 may be added to those formul ati ons
of the invention intended for inhaled/intranasa

adm ni stration. Fornul ati ons for inhal ed/intranasa

adm nistration may be fornulated to be inmediate
and/or nodlfled controlled release uslng, for exanpl e,

. ~o~ AN\
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controll ed rel ease. Mdified release formnul ations

i ncl ude del ayed-, sustained-, pulsed-, controlled-,
woangavgd3and programmed rel ease. OCULAR/ AURAL PCT/IB2005/001158

ADM NI STRATI ON The conpounds of the invention may al so

be adm nistered directly to the eye or ear, typically

in the formof drops of a mPZroni sed suspensi on or

solution in isotqnic H adj ust ed, erjl e saline.

O her fornul ati o%@@?&abl Mc%@gr 4 d aural

adm ni stration i rzel28J88)oi ntigent s, BHIGAegr adabl e (e. g.

absor babl e gel spgnges, cold,agen)

non- bi odegradabl e (e.g. silicone) 1nplants, wafers,

| enses and parti @4l ate or \38icul af’®@ystens, such as

ni osones or |iposgmes. A pabyner sugdpoas

crossed-1inked polyacrylic acid, polyvinylalcohol,

hyal uroni ¢ aci d, 28 cell ul osPe pol y?@%, for exanpl e,

hydr oxypr opyl net layl cel | ul os®p3 hydr gxyet hyl cel I ul ose,

or methyl cellulqge, or a r opo acchari de

pol ynmer, for exaﬁ%l e, gel alr;é%'gj%m ml%@be i ncor por at ed

together with .a @moeservati vié4 suchl1e0Obenzal koni um

chloride. Such fopmul ations,may al sgyope del ivered by

I ont ophoresis. Fornul ations for ocul ar/aural

admi ni stration n#} be formfdated té4be i medi ate

and/ or nodified opntroll ed gsel easeqoddpdi fi ed rel ease

formul ati ons include del ayed-, sustaj ned-, pul sed-,

controlled-, targ3e°’t ed, or p°1209r anmggmr el ease. OTHER

TECHNOLOG ES The sgonpounds 1afi t he igventi on may be

conbi ned with solééébl e macr OHD| ecul aps ent ities, such as

cycl odextrin and Suitable derivatives thereof or

pol yet hyl ene gl yca8 - cont ai Md-hAg pol $hers, in order to

i nprove their solybility, djsssolutijgy rate,

t ast e- maski ng, bioavailability and/or stability for

use in any of thed8forenmentdidned ndlEs of

adm ni stration. D¥gug-cycl odgextrln qespl exes, for

exanple, are found to be generally eful for nost

dosage forns and i ni strathi’on ro@?@s. Bot h i ncl usi on

and non-incl usi ongiconpl exesiamay be 1ased. As an

alternative to difgect con‘plgg<ation4 '1th the drug, the

cycl odextrin nmay be used as an auxilrary additive,

i.e.as a carrier,4diluent, 2 sol ubPliser. Mbst

conmonly used for,4 hese purpgses angsql pha-, beta- and

gamma- cycl odextrins, exanples of which may be found in

I nternational Pat#nt Applicttions M8s. WO 91/1 1172,

WO 94/ 02518 and V§g 98/ 551485 5Kl T- O5e8ARTS | nasmuch as

it may desirable to adm ni sggr a cl%gbi nati on of active

conpounds, for ex‘grrpl e, for®The purpose of treating a

particul ar di seas4s or condision, itlois within the

scope of the presegnt inventégn t hat %vvo or nore

phar maceut i cal co%ositi ons, at |east one of which

contains a conpous i n accob.8ance W26h t he i nventi on,

may conveniently Be conbinegsin theghsy mof a kit

suitable for coadm ni stration_of the conpositions.

Thus the kit of t¥ inventi 8l7conpr'®Sks two or nore

separate pharmaceggi cal conpgsitiongg at | east one of

whi ch contains a conpound of_f ornul @ é\dr) I n accordance

with the inventioft and meati®f or g B ately retaining

sai d conposi tionssssuch as @ contaixeée4, divided

bottle, or divi deg foil pac% t. An gxanple of such a

kit is the famli ? blister ﬁack used for the

packagi ng of tabl&s, capsules and %he |ike. The kit

of the invention is particularly suitable for

adm ni stering different dosage forns, for exanple,

oral and parenteral, for adm nistering the separate

conpositions at different dosage intervals, or for

titrating the separate conpositions agai nst one

anot her. To assist conpliance, the kit typically

o o g, o r N L R ] o




such as infants and the elderly. For the avoi dance of
doubt, references herein to "treatnent" include
woebwriesses to curative, palliative and prophyPatiBmo5/001158
treatment. EXAMPLES The invention is illustrated in
the followng non-limting exanples in which, unless
stated otherwi se: all operabBons were carried out at
room or anbient t erat ur [ i.p, the range of
18- 25 0C, evapora%gglpr{g%f sglﬂvéeﬂ&&mgéﬂ%ﬂ}i ed out using
a rotary evaporatsr under retluced p8®essure with a bath
tenperature of upgto 60 0Cgreactighs were nonitored
by thin |ayer chromatogr aph%/ (TLO); nelting points -
(mp) given are urfforrected;T4 he str8cture and purity
of all isolated cgnpounds veye assgggyd by at | east one
of the follow ng techniques; TLC (Merck silica gel 60
F254 precoat ed TL pl at es of® Mer ck ORIH2 gel (an am ne
coated silica gelgs F2S4s prascoat ed2338C pl at es), nass
spectronetry, nucé4ear magneﬁ' C resqpajgcespectra (NWR) ,
i nfrared absorptionh spectra PI R) or “m croanal ysi s.
Yiel ds are given 6%r illust85ative pleposes only.
Workup with a catdon-exchange col ugpgwas carried out
using SCX cartridge (Varian BondEl ute), which was
precondi ti oned wi®h methand?). Fl as83col um
chromat ogr aphy wagg carried ut usigoMerck silica gel
60 (63-200 nm, Wako silica gel BOQHG (40-60 mm), Fuji
Silysia NH gel (a(?\? amne ¢ ed sil'Pta gel) (30-50
mm), Biotage KP-StdL (32-63 mm) or Bi®tage AM NOSI LI CA
(an am ne coated ./s1i lica gel 0 (40- 7%5Dn). Preparative
TLC was carried out using rck silrca gel 60 F254
precoated TLC pl at®es (0.5 0%951. 0 miP@U ckness).
Lowresol ution megs spectrad; data (ghgp Were obtai ned
on an Integrity (Waters) nass spectroneter.
Lowresol uti on ma&s spectraf? data @E31) were obtained
on a ZMD (M cromags) mass sgectromaier. NVR data was
determ ned at 270 _MHz (JEOL JNM LA 5 % spectroneter),
300 Mz (JEOL JNMLA300 spettPonetd ;0 or 600 Mz
(Bruker AVANCE 6018 spectronetzér) udooap deut er at ed
chl orof orm (99. 80/9 ) or di hyl sulgggé(i de (99.9% D) as
sol vent unl ess indicated otherwi se, relative to
tetranet hyl sil ane8Q TM5) as 7-At ernal368t andard in parts
per mllion (ppm g conventigpal abhggyi ations used
are: s = singlet, d = doublet, t =triplet, q =
quartet, quint = &intet, m®E multigfP2t, br. = broad,
etc. IR spectra weye neasurgd by as%hs mazu i nfrared
spectronmeter (1R-470). Chem'] al syrz‘gﬁés have their
usual meani ngs; b% (boiling'éoint), (el ting
point), L (liter(8), nL (n7lilite&69s)), g (gran(s)),
mg (mlligran(s))gs ml (noles), mmedmllinoles), eq.
(equi val ent(s)), 2caf;uant (quaﬁ?i tati veséi eld). THE
SYNTHETI C PROCEDUBRE OF EXARFBE 1- %3The conpounds
di scl osed herei nagd er were gieparedpoggeording to the
foll owi ng procedure: In the above structure, n
represents 0, 1, 8 3, 4 or450 STEP090G ¢r f - But yI
4-ir(5-chl oro-2- hgglr oxybenzgyl ) am mpdsret hyl } benzoat e
To a stirred sol ugm of 5- %{ﬂ or o- 2- S?droxybenzoi c
acid (0.57 g, 3.3 ) and'ferf-b 4-
(am nonet hyl ) benzeate (0.723%, 3.5 1WBdl) in
di chl oromet hane (g, ) were,successjyel y added 1-(3-
di met hyl am nopr opy?)- 3-et hyl carbodi rm de hydrochl ori de
(EDCl) (0.95 g, 599 mmol), &- hydrdRybenzotri azol e
hydrate (HOBT) (0.76 g, 5.0 nmol ), and triethyl am ne
(0.46 nL, 3.3 nmol ). After being stirred overnight,
the reaction m xture was poured into sodi um
bi car bonat e aqueous solution (50 nL). The organic
| ayer was separated, and the aqueous |ayer was
extracted wth dichloronethane (20 nmL x 2). The

Y Y 1 o o o T ' 1 a1 ' o ™~



50 nm eluting with water/nmethanol/1 % aqueous formc

acid (90/5/5 to 0/95/5). After an addition of 1:1
waoiaisuoszeaf trifl uoroacetic acid and di chl or oepPOame2005/001158

(0.6 n.) to the purified material, the m xture was

stand at roomtenperature for 1 hour. Then the m xture

was concentrated in vacuo t-64afford the desired

a ??:Jgt CHEéé(N}PEE féﬁWBﬁYLEﬁ%E%%M NO>NVETHYL~B
ENZO C ACI D Cohseroged MS (ES) niz 309.99 (M + H)+
Exact Mass cal cd gf60r C23H20G! NO4: iz 409.1 1 EXAMPLE
2

4-r1"5- CHLORO 2- r 27( 2- CHLORGPHENYL) #HOXYBENZOYL} AM NOM
"ETHYLI BENZO C A@gD Qbserves MS (E$Higp mz 443.92 (M +
H) + Exact Mass cal cd for C23H19CI 2N4: mlz 443. 07
EXAMPLE 3 99 880 1271

4-f (f5- CHLORO 2- r19o( 4- FLUORGPHENYL ) @60BIOXY1BENZOYL) AM N
O METHYL1BENzO C DCbserved MS ( ) mz 427.96 (M +
H) + Exact Mass calcd for H19Cl F : mz 427.10
EXAMPLE 4 4-[ 5- G8RORO 2- r B2 4- CHLOROPHENY
ETHOXY1BENZOY AMWI\/ETHYLI&ENZO Cef¥d D Coserved M5
(ESI') mz 443.93 + H)+ act Mass calcd for
C23H19CI 2NO4: i Z10443. 07 EXRPLE S9786,

4-f (f5- CHLORO 2- ({g¥CLOHEXYL{ZGyy) BENBE3L) AM NO) METHYL1BE
NZO C AC D' The titl e conpound was RLERATr ed according
to the procedure Wescri bed ¥h step 90 the synthetic
procedure of examg7e 1 - 4 #x om telb7hutyl

4- ({[ (5-chl or o- 2- hydr oxybegﬁgyl )amazé)] net hyl } benzoat e
(step 1 of exanple 1-4) an -cycl ohexyl et hanol .
Cbserved Ms (ESI)109 z 387. 98 (M + HP4 Exact Mass cal cd
for C2 1H22CI NO4: z 387.1 MPlE 6
4-r(f5-CHLORO 2- r}ﬁ CHLCRCBgEF@ﬁ) O)l?\%‘slBENZOYL) AM NO) MET
HYLI BENZO CACI DThE!ti t1 e cotffound W85 prepared
according to the ppocedure ¢escribagsin step 2 of the
synthetic procedure of exanple 1 - fromterf-butyl

4- ({[ (5-chl or o- Z-MPdr oxybemz)‘rbyl )arri7 o] met hyl } benzoat e
(step 1 of exanpl e141-4) and3ssi- chl or7’sphenyl net haol .
Qobserved M5 (ESI)qtgz 429.91, (M + qég Exact Mass cal cd
for C22H17C 2NO4: z 429. 05 EXAMPL 37 4-ip :
5- CHLORO 2-r 2- ( 2- MBT HYLPHENN7 10000
ETHOXY1BENZOYUAM N@ METHYL1BENZO Cg4Cl D STEP 1.
tert-Butyl

4-1((5-chl or o-2-[ 22Q 2- et hyf®heny! )1@¥bxy1benzoyl j anmi n
0) net hv pbenzoate4dio a stirggd sol uippen of ferf-butyl
4-{[ (5-chl oro- 2- hydr oxybenzogyl ) am ng] net hyl } benzoat e
(step 1 of the sy detic prg{edure“élf exanpl e 1-4,
0.21 g, 0.58 mmol 323 2- (2- neddsyl phemyiig et hanol (0. 16 g,
1.2 mol) and tri gﬂsnyl phosg@i ne (4,30 g, 1.2 mmol) in
tetrahydrofuran (5 hli) was added di-fert-butyl

azodi car boxyl ate (% 27 g, 112 nmol )10800 r oom
tenperature. Aftego,deing stiggred ovgpps ght, the

reacti on was quenc%ed by the addition of sodium

bi car bonat e aqueod®’ sol uti oA. The &f8Bous |ayer was
extracted wth ethyd acetategqand thsmesonbi ned organic
| ayers were washed with brine, drie magnesi um

sul fate), and evaﬂ%?at ed. THe remifl g residue was
purified by flush1s®l um chasmat ography on silica gel
eluting wth hexaqs{ethyl a% ate (@f1) to afford 0.21
g (7699 of the titFe conpounds as a colorless oil:
1H-NWVR (CDCI 3) d 8320 (1H, d8 J = 26187Hz), 7.99 ( 1H,

t , J =509 H), 7.91 (2H, d, J = 8.2 Hz), 7.38 ( 1H

dd, J = 8.7, 2.8 Hz), 7.25 (2H, d, J = 8.2 Hz),

7.16-7.03 (4H, m), 6.93 (1H, d, J = 8.7 Hz), 4.52 (2H,

d, J =5.9 Hz), 4.34 (2H, t , J = 6.8 Hz), 3.04 (2H t
J =6.8 Hz), 2.25 (3H, s), 1.59 (9H, s); MS (ESI)

mz 480 (M + H)+ STEP 2.
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To a stirred solution of ferf-butyl
4-1 ({5-chloro-2-[2-(2-

warbisylopteany| ) et hoxy] benzoyl } am no) net hyl ] benz8araB2005/001158
(step 1, 0.21 g, 0.45 mol) in dichloronmethane (2 m)
was added trifluoroacetic acid (2 nL) at room
tenperature. The reaction Mxture was stirred at room

tenperature for h and th 0 The resi dual
solid was washed O hoPNEL Y i, | by
filtration to affl83d 0.1 814N 95%%WP the title.

conpound as whitegggolids: 15 NVR ({Jd5e>-d s) . 12.86
(1H, br.s), 8.60p§1H, t, J =6.1Hz), 7.89 (2H, d, J =
8.4 Hz), 7.66 (1M35d, J = 328 Hz),#B350 (1H, dd, J =
8.9, 2.8 Hz), 7.48s(2H, d 109 = 8.éu3bz), 7.25 (1H, d,
J =8.9 Hz), 7.22-7.04 (4H_m, 4.% (2H, d, J =6.1
H), 4.32 (2H, t 1373 = 6.9%z), 3.583(2H t, J = 6.9
Hz), 2.26 (3H, s)3sMs (ESI )60 z 428820M + H) +, 422 (M -

H)". EXAMPLE
84-1(1S) - 1- (( 5- CHPORO- 2- r 2-' (% 6- DI HPOOROPHENY
ETHOXY! BENZOYL} ANBOIOM ETHYLI7TBENZO C768CI D STEP 1.
ferf-Butyl [(1S)-}q(4-bronpghenyl)sgifvHcarbamate A
m xture of [(1 S)-1-(4-bronophenyl)ethyl]am ne (10.00
g, 50.0 mmol) and4di-tert-H8tyl dit3tbonate ( 1 1.45
g, 52.5 mmol), trugt hyl ami s (7. 66339, 55.0 mmmol) in
di chl or onet hane (200 nl) wZ!% stirr at room
tenperature for T4hour . The%i xt ur s diluted with
di chl oronet hane (1860 nlL) and washedi3gith 1 M
hydrochl ori ¢ aci dM%SOO n) ppSat ur ateg sodi um hydrogen
car bonat e aqueous (300 niL), and brine (300 nL). The
*organi c |ayer wasl4dri ed oveé68mgnes$ddm sul fate, and
concentrated undefgreduced gar essur ggoobhe resi due was
washed with cold hexane to afford 14.73 g (98% of the
title conpounds a¢9white sdlids: 1ANMVR (Dl 3)
.57.47-7.42 (2H, ¥y, 7.18 (@H, d, 3oz 8.4 Hz), 5.30
(2H, br.s), 1.41 %ZH, br.s') STEP Met hyl 4-1(1
S)-1-f(ferf-but oxk(‘f ar bonyl )Aar'ri nole?%%ﬂ }benzoate A
m xture of fert- bRyl 9 1938
[(1S)-1-(4-bronophgnyl) et hyLZ,] carbapgie (step 1, 14.73
g, 49.1 mol), 1, 3- bis(diphenyl phosphi no) propane
(2.03 g, 4.91 mold, pal |l adi2zum (1| PScetate ( 1 .10 g,
4.91 mol ), trietypgl am ne (0.5 nlzgd47 mmol ),
L/, L/-di met hyl formam de (120 nmL) and net hanol (180 niL)
was stirred at 80'%C for 16" undeftarbon nonoxi de
at nrosphere. Afterqgyooling t9€ room tsrgperature, the
m xture was dil ut with ether (80q5qn) and washed
with water (500 X 3). Th organi8 ayer was dried
over magnesi um suldat e and &vapor at’/8B The resi due was
purified by flush,gcol unm chgomatogr y on silica-gel
eluting with hexane/ ethyl acetate g 1) to afford
12.83 g (94% of thle title ZTonpound§’as white solids:
1H-NMR (CDCI 3) .58 02-7.995(2H, npe37.37 (2H, d, J =
8.4 Hz), 4.83 (2H, br.s), 3.91 (3H, s), 1.46-1 .42
STEP 3 . Methyl 4163T1S)-1- ald noet h¥*®benzoat e
hydrochl ori de Metiwd 4-{(1 13 3067
S)-1-[(felt-but oxx&gr bonyl )/?m' noj ets\%‘)(l }benzoate (step
2, 12.83 g, 45.9 ) was treated " With
trifluoroacetic atéed (100 ng&) and didéhl or onet hane (100
nl) at roomtenperature forgl6é hourgs, After removal of
the solvent, the residue was diluted wth 10% hydr ogen
chl oride solutionh methandl (1 009%). The mixture
was concentrated under reduced pressure and the
resi due was washed wth ethylacetate to give 9.40 ¢
(95% of the title conpounds as white solids: 1H NWR
(DVMsQd 6) d 8.67 (2H, br.s), 8.01 (2H, d, J = 8.4 Hz),
7.68 (2H, d, J = 8.4 Hz), 4.49 (1H, g, J = 6.9 Hz),
3.87 (3H1L s), 1.53 (3H, d, J = 6.9 Hz) STEP 4. Methyl

A C 7 A ~\ Y/ - o o ~ 1. 1. . 1N oA I T . I



M5 (ESI) mz 334 (M+ H+, 332 (M- H\ STEP 5. Met hyl
4-1Y1

wepesAp§B3 chl or o- 2-r2- (2, 6-di fl uor ophenyl ) et horgThBWADH01158
| }am no) et hyl | benzoate To a stirred solution of nethyl
4-{(1
S)-1-[ (5-chl or o- 2- hydr oxybeb&oyl ) am no] et hyl } benzoat e

(step 4, 0.12 g, 0. )

2-(2, 6-difl uor opMﬁaMl ERT ) 78 rmol) and
tri phenyl phosphi né9(0. 19 g,6 0. 72 nﬁﬁrﬂZ) in

t et rahydr of uran (? rrL) vvas gdded dj, 3f4ert but yl

azodi car boxyl at e 8 g, 72 mml room
tenperature. Aftér? be| ng st?|0rred oV n| ght, the
reacti on m xture ¢S conceniyr at ed. o3f4i f | uor oaceti c
acid (2 nL) and dichl oronet hane (2 were added to
the residue, the '8l ution wW&s stirf for 1 h, and
evapor at ed. The rgaai ni ng riesi due Wty purified by
flush col um chr ozr?t ogr aphy150n si | |7g gel eluting with
hexane/ et hyl acet'dte (5/1) to afford 0.16 g (84% of
the title corrpountd’6as whi t é sol i ds341H NVR (CDCI 3) d

8.17 (1H, , 1273 Hz) , 8715 (1Hgo8t, J = 2.8 Hz),
8.01 (2H, d, 4 Hz)1 7.41 (2H, d, J = 8.4 Hz),
7.37 (1H dd, 378. 7, 283Hz) 7.88-7.15 (1H, n).
6.92 (1H, d, J = 897 Hz), 6891- 6 8@s42H, m), 5.36 (1H,
dg, J = 7.3, 6.9 Hz), 4.34 (2H, Jo 7 7.1 Hz), 3.91
(3H, s), 3.19 (2H&:¢ | 7 = 1Hz)3“?f‘57(Hd J =
6.9 Hz): MS (ESI)1sn z 474 (zzs+ H) +49®TEP 6.
5-

4-1(19)-1-({ dtlfé%o 2-12- (4 6- difbH&'ophenyl)et hoxy1lb
enzoyl | am nQ et h benzoi c aC| d To a stirred sol ution
of methyl 4-[(1 9)831 ({5-chf oro-2-p244 2, 6-
di f1 uor ophenyl) et{yaxy] benzgyl } am ngyet hyl ] benzoat e
(step 5, 0.16 g, 0.34 nmol) in nethanol (2 nmL) and
tetrahydrofuran (#5m) was @dded 22 sodi um hydr oxi de
aqueous solution {ga3 nL). Thg react @psgn xture was
stirred at roomterrperature%or 3 B%nd t hen
evapor at ed. The r B¢ due was'bartitdhed between et hyl
acetate (30 nL) arsd 10%cittd c aci @2&jueous sol ution
(30 nmL). The orgam c phase ygs sepg % ed and the
aqueous phase was extract ed wth et acetate (30
nL). The conbi ned!®r gani c e&tracts%ﬁ%&e washed with
brine (50 nL), drifd (magnegi um sulsggd e), and
concentr at ed. The reS| dual solids were washed wth
ether, and dried 19 vacuo t® afford®® 10 g (65% of
the title corrpounﬁbgas V\,hi tessol i ds:7o0iH NVR (DI\/ISOd 6) d
8.53 (1H, d,. J 90 ( 2H, = 8.2 Hz),
7.54 ( 1H, d, J _1792‘ 8 Hz) . 51- 722g°(3H ,
7.42-7.30 (1H, m1957. 22 (1H10d J F087 9 Hz) 7.14-7.01
(2Hn)513 1H19q,J %6 7. 1, , 4.30 (2H, t,
6.9 Hz), 3.13 = 6.9 Hz 1.41 (3H, d, J
- 7.1 Hz); MB ESIS)? rdz 46015(M+ HB8+1 458 (M- H)
EXAVPLE 94- 1(1 S)1gg - 5- CHEEORO 2- 1g3- ( 4- FL UOROPHENY
ETHOXY1PYRI DI N- 3- YDCARBONY AM NO ETHYUBENZC] C ACID
STEP 1. 5-Chloro-%892-(4-118
uor ophenyl ) et hoxypgy coti ni cosei d A 1ged ur e of
2, 5-di chl or oni cotl n| c acid 5)% 30 g10§0 nmol ) ,
2-(4- quorophenyI dt hanol (0.723 nol ), and
sodi um hydride in2ag | (0. 1545, 3.7 7280l) in
L/,L/-dimethyl foram de (2 nL) was heated at 90 C in an
oil bath for 3 hours. The reaction m xture was poured
into 10%citric acid aqueous solution (50 nL), and
extracted with ethyl acetate (50 nL x 2). The conbi ned
organi c |layers were washed with water (50 nL x 2) and
brine (50 n.), dried (magnesium sul fate), and
evaporated. The crude solids were washed with
hexane/ ether (10/1), and dried in vacuo to afford 0.31
g (68% of the t|tIe conpound as vvhlte SO|IdS 1H-N|\/R
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The title conpound was prepared according to the
procedure described in step 6 of exanple 8 from net hyl
PCT/IB2005/001158
-[ ({5-chl oro-2-[2-(4-fl uorophenyl)ethoxy] pyridin-3-yl}
car bonyl ) am no] et hyl } benzoate (step 2): 1H NMR
((DMsO-d b) d 8.54 ( 1H, d,-&-= 7.7 Hz), 8.36 ( 1H, d,
J = 2.8 Hz), 8.04 (1H, d, = Hz), 7.89 (2H, d, J
= 8.3 Hz), 7.43 (2H d, JE&AM.PEEQE 7.33-7.24 (2H,

n, 7.12-7.02 (2H, m, 5.12 (1H, dgq, J = 7.7, 6.8 Hz),
4.60 (2H, t , J =6.6 Hz) , g3 1(2H t , J = 6.6 Hz),
1.37 (3H, d, J =6.8 Hz); M5 (ESI) nlz 443 (M + H)+,
441 (M- H". EXAMPLE 10 @-rp Chiral

SH- g5- CHLORO- 2- r 2- ( 2- FLUJROPHE

ETHOXY1BENZOYL) AM NO) ETeIYLI BE C ACI DSTEP 1. Met hyl
4-1(1S)-1-((5-chl oro- 2@@ - rophenyl ) et hoxyl benzo

yl ) am no) et hvnbenzoat e tltle conpound was prepared
according to the proced reOdeécrlbed ins step 5 of
Exanpl e 8 from net hyl H

4-{(1S)-1-[ (5-chl oro-2-hydroxybenzoyl ) am no] et hyl } benz
0dPe2-[(StRieny-(>frifl@cameihexy@hermnd-rpet(yil-morpholine was synthesized from
f |b@ﬁiy%]ﬁ‘?d%yéﬂd@thmmetﬁ\&ydh%&l)acd&&ng“t@@eﬁ%r‘PrweﬁureﬁTgE’neme

4 A pndsyasisqliated e84 gyrympoil 2HNIR (GRGI $he A3 (MGG Belid$-91
yltata)ney 2 in 2Rk Sroadd,c HyE.a2 (hheH), 8.61 én,cleiy@oasn(ch, ae)s 2.53 (m,
prﬁgazér;oh 3L gqi I9u. %%4;2 A RGRAUTE HeSEN LS ERnS AR

4-35¢ 1539mq11&(' fmalysin: eplgiated: 81097 OErinddA7ye fiadyd $dire H
ylstamd, n.ekhyl | benzoate (step 1): 1H NWVR (DVBO- X 6) d
8.49 (1H, d, J =7.5 Hz), 7.82 (2H, d, J = 8.3 Hz),
7.57 ( 1H, d, J = 2.8 Hz), 7.49 ( 1H dd, J = 9.0, 2.8
Hz), 7.43 (2H, d, J = 8.3 E@mMple2 39-7.22 (3H, m,
7.21-7.08 (2H, n) 5.12 (1H, dq, J = 7.5, 7.0 Hz),
I'"IZ 3 12 (Zijra]t y J = 68 I_|Z),
( ) mz 442 (M + H)+,

4.36 (2H, t , J = 6.
1.36 (3H, d, J = 7.0 Hz§;

440 (M- H™". EXAMPLE

-((5-CHLORO 2-r12-( 2- PHENY

ETHOXY1BENZOYL) AM NO) ETHYLO Ef*,IZ(] C ACID STEP 1. Methyl
4-r(1S)-1-({5-chloro-2-r2- (Q)mt hyl phenvnet hoxyl benzoy

| ) ami no) et hyl | benzoate The title conpound was prepared
according to the procedure described in step 5 of
EX8npl(8)- @ Ethrvisfang poxzy) [Pi(e]}ylg)etmyl] -morpholine was synthesized from 2-

- [l &Teaonlamﬁ&agtb QBN I} RBUMS A @b whd eGSO ad @gummy oil.

I(\éﬁ%%g&)l %ﬁ(ﬁﬁi Mk ﬁl)ni ngrép get hyl phenyl ) et hanol :

4-1(1S)-1-({5- Chl oro-2-r2-P2mpithyl phenyl ) et hoxyl benzo
yl i am no) et hyl | benzoi c @]_(FI d The ti tb@aponpound was
prepared according to the procedyre described in step

4-1(

CD

6 of Exanple 8 from Mgt hy
S)-1-({5-chloro-2-[2-(2-
i no) et hyl ] benzoate (ste : DVBO- OF6) .d 8.50
(1H d, J =7.6 Hz), 7.882Hy d\H] = 8.2 Hz), 7.58
(1H, d, J =28 Hz) 7.49 (1H—dd, J —8.9, 2.8 Hz),
742(2H d, J 8.2 Hz), 7.25 ( 1H, d, J 8.9 Hz),

7 Bl iy bbbl ot LByl By o

2. Ig@u(y[apheng)accoldnmgto(ggmqaral@rocgdwe 7 and wag isolatsr aEspymmy gil. MS

4 436 (M- H\EXAMPLE 12 4-r
R 2

ETHYLPHENYL) ETHOXYlBENZOYL) AM NO) ETHYL1BENZOLC ACI D

STEP 1. Met hyl

4-[(1S)-1-({5-chloro-2-r2-f4-net hyl phenvnet hoxylbenzoy

| >am no) et hyl | benzoate The title conpound was prepared

according to the procedure described in step 5 of

Exanple 8 from nmethyl 4-{(1

S) 1- [(5 chI or o- 2 hydr oxybenzoyl )am no] et hyI }benzoat e

.

t hoxy] benzoyl } am

—~—
D
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EXAMPLE 13 4-K1 S)-|
-frs- CHLORO- f CYCLOHEXYLOXY*ENZOYUAM NO*THYDBENZO C

waCGh3/185763 Met hyl PCT/IB2005/001158

4-((1S)-1-{r5-chl oro-2-(cycl ohexyl oxy) benzoyl | am no} et
hyl ) benzoate The title conpound was prepared according
to the proced%re descri bed 58- step 5 of Exanple 8 from
met hyl 4-{(1 !

S) - 1-[ (5- chl or o- 2- hydr oxyHeAZBEI% ani no] et hyl } benzoat e
(step 4 of exanple 8) and cycl ohgxamel : M5 (ESI) mz 4
16 (M+ H)+ 414 (M- H® STE
4-((1S)-1-([5-Chl oro- 2- (cxefolEXy 0xy) benzovnani no) et h

yl )benzoic acid The titl onpeynd was prepar ed
according to the procedure descmthed in step 6 of
Exanpl e 8 from net hyl ~—/
44{$)2HE3)-(2-Bfqrin-pehotybpienyiayeshydivecphobing Waseaypio §4ided tomd et
hﬂr&%ﬂé%ﬁ&o%@&%%r%%@um Hhé ?ﬁlov%l ﬁo?ﬁbﬁ(léfgbf b final
-”*2”8“‘1‘]2’?5‘0"7” 51 (2H, d, J =8.2 Hz), 7.47 (1H, dd, J =
8.9, 2. 8fﬂil 7. 23 (1H, d, J = 8.9 Hz), 5.17 (1H, dq,

J =7.86, WY 4.59- 4.44 (1H n), 2.05-1.85 (2H,

m, 1.70-1.10 (8H, m, 1.48 (3H, d, J = 7.1 Hz); M
(ESI) mz 402 (M+H+, 400 (M- H™"
SH-fr Br

- CHLORO - OXY! BEI\IZOYUAM NG ACI D
STEP 1. yl Borane / THF
4-((1S)- 5- ohl"§r 0- 2- ( 3- et hyl but ox nzok/I"'Nanmi no| e

t hyl ) benzoate SXhe A t1 e conpound was prepar%d NH
according to the Wrocedure described in step of o

Exanple from nethyl 4-{(1
1-[(5-chl oro-2- hydr oxybenzoyl ) am no] et hyl } benzoat e

(Eé%?“ﬁfﬁgu§§a?ﬁ*§mﬁ%m EP getZYIbutan 1-ol : M5

S)T-OF-S(OF‘BOTCYTI‘)&WF(@ neae Ayl- %Qt?om'ﬁé'hﬁ‘@@ﬂ&n‘?fﬂb'fé‘taﬁ@ﬂfﬂ% 10

n ZQ1 6 120V BorbAeintTHF s d GRITBUGTmvAse Paias@al rase @ieragire for
laky?h& tﬁ)ec r%g {o(r? m(ljx usrg (Nlag S&nlcigedsog/%ew% g E\L%%(é‘m @d%cfmlﬁﬁ’dﬁcid

4-splutiss) antl-hpptsd si0GEdor A0 (MBnutest FiYd leection yiee wag tqopdiinwpe
t ha&ﬁ&an@%a Badifeti®ith 2)o:M admmd(dw@@ﬂ%) THb ;ﬁecfmzt wekH,

d, eXHaQtedQN'g‘ g_@% acetfftqsé % nj{.édl' Ig:lomPH,Fed Ofga’wi? etxtr_aL?_' waa gvaﬁHed with
8 t@iné—labd dried déer @nhyidroud godiun sulfﬁte6Th66soQ/eHzlya,s rein@@d (a4 reduced
s@un% a'ﬁB ?ﬂe p;lodggt “Whs 'pﬁﬁlneﬁ %Ha cmjmn 3)\‘ diRa é?l"(‘(&jtdixc P]/IegHg* 8- 1) to

3
iV 28 Pretsppherck 39EYTEIY Horonaleg (O 2 1 Ol RS0 PEES
15HMMHE (DGl 517.50 (d, 1H), 7.40-7.20 (m, 5H), 7.06 (m, 1H), 6.76 (m, 2H), 5.20 (d,

SR I o BT D PSS bt

5-[ChH oA+ DAnalysisi Gatcs et &3R8 G foy PBE bk PR AN 4@ fFound: C,
Theg doi i) 1 campernd was prepared according to the ‘
procedure described in step 1 of Exanple 9 from
2,5-dichloronicotinic acid and

2- (4-chl orophenyl ) et hanol ExarhleNWR (CDCI3) d 8.38 (
1H, d, J = 2.8 Hz), 8.29 (.ﬁ d, = 2.8 Hz),
7.35-7.12 (4H, m, 4.75 (EH, : = 6.8 Hz), 3.13
(2H, t , J = 6.8 Hz) STER A2 '~,‘» 4-((19)-1-r

nyl ethoxylpyrldln 3-
vDcar bonyl “am noi et hvDben oaﬁe "The title conmpound was
prepared according to the pr re described in step
4 of Exanple 8 from

5-chl oro- 2-[ 2- (4- chl orophenyl ) et hoxy] ni cotinic acid
(step 1) and nethyl 4-[(1 S)-1 - am noethyl ] benzoate
hydrochl oride (step 3 of Exanple 8): 1H NMR (CDCl 3)
.58.44 (1H, d, J = 2.8 Hz), 8.19 (1H, d, J 2.8 Hz),
8.01-7.95 (2H, m, 7.95-7.88 (1H, m, 7.30-7.18 (4H,
n), 7 12 7.04 (2H n), 5. 30- 5 15 (1H n) 4 84 4.67

7 o~ "~ NN "~ NS "~ 1A A A ~
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1H-NI\/R(DI\/SO e) d 8.51 (1H, d, J = 7.7 Hz), 8.34 (

1H, d, J = 2.8 Hz), 8.02 ( 1H, d, J = 2.8 Hz), 7.88
wO02b51d5763 = 8.4 Hz), 7.40 (2H, d, J = 8.4 Hz) PCT/IB2005/001158
7.30-7.20 (4H, m, 5.09 (1H, dgq, J =7.7, 7.0 Hz),

4.59 (2H, t , J =6.4 Hz), 3.05 (2H, t, J =6.4 Hz) 1

1.35 (3H, d, J = 7.0 Hz): MBESI) mz 459 (M + H)+,

45 - " LE 16 . :

1 E TS P R R D B B PR ST

| Br@ro-Mich GARBENY!-maV NG BITHHY-DBEMZCIordh gACEENSaIEPockdure A and
Al\f/?% %’I Spmce(dFr(eBan |ta(|:lﬁ? %?I%V\é)yrl di n-3-yl)car bonyl | am no) e
thvnbenzog;e To 3 rred sol utizon of

acid (Syp. Comun.

2, 5-di chl rOI‘BCOt
553- 9, 2 . 4 DI ) arBJIJOrretdr@d
4- [(1S) @ ngetyl | benzeate—hydrockl ori d ep: ...Qf
Exampl e 87 2. 3b g,N 10. 9 (RmBlHd, Ki€Qd¥ E®IHor onet Rane 10
m.) was added - car bony! diffwaP@azol e (CDI) (1. 7
10.9 mmol ) in smald portions. After being stirred
overni ght, the reaction m xture was poured into fater
(80 mL). The precipitated solids were collected by the
filtration and dried. The crude product was purified
by flush colum chromatography on silica gel (100 g)
eluting with dichloronethane/ethyl acetate (20/1) to

afford 3.4 g (93% of the titgf conp as white

solids: 1H NMVR (CDCI3) 5 8.42 (1K, = 2.6 Hz),
8.10 (1H, d, J = 2.6 Hrz)1 8703 = 8.6 Hz),

7.46 (2H, d, J = 8.6 Hz), (1H.....c(, J = 7.3 Hz)
15.40-5.30 (1H, m, 3.92 (3H,7s),0l.64 (3H, d, J =7.0
Hz); MB (ESI) mz 353 (M+ H)+, 35‘1_(/|v| H)".STEP 2.
Met hyl 4-((1s

4( (5-chl or o- 2-rnet hyl (2- phenyl et Ryl ) ami nolpyridin- 3-

yl t oar bonyhami noi et hyl | benzoate A m xture of nethyl

4 gy(,gﬂgg,s grc{)%gun'égdl chI or opyr| di n 3-yl)carbonyl]am no}e

) benzoat e g) rgr}g ﬁ‘ 125)%%
°(a4m'éercfff6p‘H rﬂ;?f@fr}ﬂﬂ')]"bﬁ? %se(:i@ aHY W7 mol) and
paét%ds (tiphenysHoepratedpafl &BunmD) (0B1%d, Oﬂmln)molh potassium carbonate

L/ (1 Higd%qé%é M%l{@%ﬂ% a& E!i drbétlyl:;gs)er Y\@ﬁ rn@ %tfﬁanﬁtgl \/3‘99 a(g;d

paTmﬁrqqcmwalxwtw\?ééﬁaféﬂ H@Aef é?é!@t fof t8 faﬁGO'ﬁ\%Pé?om teerature, the
Orcgatahts \A,leﬁ,byﬂﬂérewaﬁd He pebRived comasthesh. The lesibid was digoivedin

OV ! ?Sc% C?tebgbﬁ ﬁ g aC &d%ﬂﬂ w% ?Qr?c{ $§1Sdl'he-£hﬁerﬁ%§ lf*‘ﬁ)vg@ﬁ'r]d(-}r

um C rona
ol reduicagPiRbiUre anshiampip@ichyas by qosm Yot sifcagel wing Thaigethy

ggagété%% hé&dand {beg|\lelcbln§o®em@lé&%rléé§|vohlw%e(1 @ﬁ%ﬁ)‘HgJMR (CDCly)
G FAR f g0 oo 8. HD iy e by G B Bg o e R 11,

3 &4 (bBH1H 5,783 3HB 538 (AR BH), AR5 (218D 4G2KABG, 2H 318 (T, 01),

Hzé(ezc; ?—1151?— 3(0%'1&1 f); M&-(ES 188 cH, NozaHP. 9 Hz). STEP 3.

-r ({5- ChI oro 2-rmet hyl (2- phenyl et hvham no] pyri di n- 3-yl
)claé;tuamwh)oammih&t:h&eL[PHmmz(mvmylamembx'yf)haethyl}mmrplmcninqz)ound

veR aD{)o‘ﬁRﬁﬁ @ﬂn ﬁrﬁ)‘ﬂﬁ% 2%, %an n@ '?)%2? j’)qﬂi{oﬁjeﬁgﬁﬁrr&'? 8Ll A7 (5%
)s»0 ipn ipdnlyspe &9-& b, 2.5l (V\@saﬁ mvwﬁleytanﬁ? AV B9 FirdiThe
- Jeadiibd MBdORNY Jtinel Biad-2tdiet 2.6 aNERsRACSAINRS ddstrofdd VR

(:Q%/(_)Epgm%d?iitigr] 2@% yé@ﬁ'&oﬂgonjzz _nﬁ_) .&Eh'jé"?a?ygr_sg@%%e&%gp aﬁd trd

2. Blubtnis laygr was dilgteld wilh water(28 mi.) &) extractgwith tglger(e5Rix 1AnL). The

S. &ﬁ]bﬁwééﬂorggﬂc exlrat_ft \/?hslwashgd \ﬁthrﬁ?i%e ar?d &by gvéﬁni(y%h)'us W)a S0,. The
© 2.80-2.70 (5H, M), 1.40 (3H, d, d = 7.3 Hz); M5 (ESI)

mz 438 (M+ H+, 436 (M- H) . EXAMPLE 17
4-[(1S)-1-((5-CHLORO 2-r (C S- 4- METHYLCYCLOHEXY
OXY1BENZOY AM NO) ETHYLI BENZO C STEP 1. Met hyl
4-f(1S)-1-(]| 5-chloro-2-r(c/s-4-nmethyl cvcl ohexyl) oxylbe
nzoyl}am no) et hyI I benzoate and met hyI 4 |Y1 5) 1

o ~ o I T
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M5 (ESi) mz 430 (M+ H+, 428 (M

- H ; frans-isoner;
1H-NVR (CDCI3) d 8.46 (1H, d, J = 7.

4 Hz), 8.19 ( 1H,
wd 2005/1957839 Hz), 8.02 (2H, d, J = 8.3 Hz), 7. 4BC{ABL00E001158
J =8.3 Hz), 7.34 (1H, dd, J =8.9, 2.9 Hz), 6.93 (
1H, d, J =8.9 Hz), 5.33 (1H, dg, J = 7.4, 6.8 Hz),

4.39- 4.22 (1H, IT),391(3|-QOS) 225208(2H ,

(1§Sﬂew¥ e Ay (br%%r r@ﬂp_(i:ed Sﬁesétﬁe g@d] t@g Pde‘dPt ng bur%ﬁ (iorp_ﬁ yo%umn

I\/@f elﬁfﬁlg)el using 1@3:011@[\)9[ alctfioHinARBI dcktate thigive nBTHERIM2.compound 3 (2-
2/1 (é [g% rgetﬁylf &&fpﬁcﬂuﬂe)%@faf\‘/)él:&)é%eh&’élbh 1@?@4@@5%)

nzoil ¢ a(:|

BB iR, b & S5 BB AP pdp (0
6 1“"3 5'_298(“@“9') &. 1i2r(@nMHyEs 98y3. 864(ﬂ{ bH), 3.64 (dt, 1H), 2.86-2.72 (m, 2H), 2.66-

S)s C 4Ge/ 4 I
Eai égﬂ%ﬂh “F‘?%%néggt[ﬁg@?b M"%‘%@kﬁ)@éﬁ%&%&i?&‘%
8.GeHs HaOJ C=749% 49- Fopppt: G 75414, 8.08;
762(1HdJ=26Hz)751(2HdJ 80Hz)
7.49 1H, dd, J = ’EHEF)E‘ 1H, d, =
9.1Hz)520(1H dq, Xapp 69Hz)483 468
(1H, m, 1.98-1 .82 (2H, m, 168096(7H n, 1.49
(3H, d, J = 6.9 Hz), 0.7 (3H ANT™E 6.1 H): M
(ESI) mz 416(M+ H+, K14 (M \ EXAMPLE 18
4-r(1SV1- a5- CHLORO 2-11
T/ ?AL/ S- 4- NETHYLCYCLOHEXA
|C ACID STEP 1. 4-1 K/N
15)-1-((5-Cnloro-2-r(frans-4-net hyl cvcl ohexyl ) oxylbenz
oyl ) ami no) et hvnbenzoi ¢ acid The title conpound was

p r(8p2[(8)d(2acHds-Phamgxyh)-phértyempthgEracphding @as syruedized frémh @gchloro-

4- F%‘f‘]_‘g)é ép_?‘!l 'f%f% iﬁq’l et o@%_%@gh% and yas stoﬁlteld ér: o%%rles )%Uld ;Yleld
bé}%ynq éﬂr%hob*éwmqwéoéﬂ@ 88 {rapH). 6@0 dfip| 6801 2%, 5.20

Wgsé W@ﬁ)’ﬂ 63.68l (8 ﬁ«g £.9d-4180 dn 2H)=2.70- §6b'|¥r}1, o), 9%5 s, TH).
(%’Yi# nj/z_:aog [%l}lmo O&Jg-l] ( APE,ysuaGCaﬂgp fof 817'I'H6 @83 HE721 H,

752%1 N1461. Fourt: €, 88.81; H§.15N165(. 1H, dg, J = 7.6, 6.9
4.48- 4.30 (1H, m, 218198(2H m, 1.77-1.62

ﬂIBEI\IZOYUAM NO) ETHYLI BENZO

(2Hn) 1.47 (3H, d, J = 6.9 Hz), 1.42-1.20 (3H, m),
1.15-0.95 (2H, m), 088(3Fr<a"8:PeJ—64Hz) MS (ESI)
mz 416 (M+ H+, 414 (M- H\ EXAVPLE 19 4-(ns

- K(5- CHLORO 2- 1 2- ( 2- MEPHAYD
CARBONY AM NO ETHY BENzZOM
5-Chloro-2-[2-(2-nmethylp | ) € hoxylnlcotlnlc acid

The title compound was prepgared “according to the
procedure described in step 1qu/N|Exaan e 9 from
2,5-dichloronicotinic acid and 2-(2-net hyl phe

pyl )ethanol : 1HNWR (CDCI3) d 8.42 ( 1H, d, J = 2.8

Hz §S)-26(S312- e Hoxyehethyl-ghepoxg)-phenyl-ifettid-rorpholing \Wag, synghesized from

4.2 §'°'€"3l'5fl'en5l’gor;x thrdu 61'['(?2)Bror%o héhokyphertyi-mdih %on%hé‘l%)&one
é%gprémgl k?e"?%? R/gro% '%%r«%)A gnd Fz_gp% m‘a’ﬁiola@d asa g%#m 0|l MS (APCI)

- rqigsmetl.or o- 2- r 2- ( 2- net hyl phenyl ) et hoxyl pyri di n- 3-

yl } car bonyl ) am nolet hyl } benzoate The title conpound
was prepared according to the procedure described in
step 4 of Exanple 8 from

5-chl oro- 2-[ 2- (2- et hyl phenyl ) et hoxy] ni cotinic acid
(stepi ) and nethyl 4-[(1 S)-1 - am noethyl ] benzoate
hydr ochl ori de (step 3 of Exanple 8): 1H NVR (CDCl 3)
8.44 ( 1H, d, J = 2.8 Hz), 8.20 (1H, d, J = 2.8 Hz),
8.1 0-8.00 (1H, n) 7.96 (2H, d, J =8.4 Hz), 7.30-7.1
0 (6H, m, 5.30-5.1 0 (1H, n) 4.87-4.65 (2H, n), 3.96
(3H, s), 3.1 0 (2H t, J = Hz), 2.30 (3H, s), 1.34
(3H, d, J = 6.9 Hz). STEP 3 4 ((1 9-1

-r (f5-Chl oro- 2-f 2- (2- net hyl phenyl ) et hoxylpyri di n-3-yl)
carbonyl ) am nolet hyl | benzoic acid The title conpound
was prepared accordlng to the procedure descrlbed in

. ~ Y p— o ~ A ~\

ETHOXY!I PYRI DI N-3- Y
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(2H t , J = 6.8 Hz), 2.25 (3H, s), 1.33 (3H, d, J =
7.0 Hz): MB (ESI) miz 439 (M+ H+, 437 (M- H

wexdisRE620 4-((1 5V1 PCT/IB2005/001158

- f [ 5- CHLORO- O METHOXY- S- METHYLBUTOXY) BENZOYLI AM NO) ET
HYUBENZO C ACI D STEP 1. Methyl 4-((1 S)-1

- (r5-chl oro- 2- (3- met hoxy- 3- A8t hyl but oxy) benzov

pam no) et hvObenzoat e The tEtI e c rrpound was prepared
according to the procedur e™f%% bed in step 5 of
Exanpl e 8from net hyl

4-{(1S)-1-[ (5-chl or o- 2Fro§é@g§7i)am no] et hyl } benz

oate (step 4 of Exanpl e ) @

nmet hoxy- 3- et hyl but an : IH-NWR (CDCI 3) d 8.32 (1H,

d, J =6.8 Hz), 8.14 (1mk 2.8 Hz), 8.02 (2H, d,

J = 8.4 Hz), 7.45 (2H, d, 4Hz)737(1H de

afrguePag gl ehy s g Pt ifes Bsdhnbdlbostm >

s)tnfk@roj}'@tl‘@@h{ar@l g,):ordmg ggge_‘[le@gpr()tzqdurem and]wesgso(a.md ascpolofJess
lﬁu.hwemlos%% %'s'v Shnmh %%cﬁ $517.55) (m, M, ¢ &Y )25 Zet) 390 (m

H).

1(*t 1‘%)8 1*[)55 oW) %99@“ﬁ5‘&ﬁ%m3“ﬁe% ﬁ%ﬁ%f%@b’@eﬁ?z%f’o
yI (ranii)n opettny) JH)EMS (ES) maz 838.0716,,HisCINO eitipoaiysis:\Gatkd for
pr r a p I bgd step
5 %@%ﬁgggﬁ%@%% :llgr5n73r9mr\‘1 h@:]4 FARBX! 163 5995 B 440, 54
4-((1S)-1-{[5-chl oro-2- (3 met hoxy- 3- met hyl but oxy) benzo
yl ] am no} et hyl ) benzoate (stEepnpld® 1H NVR ( DMSO- CZ6) d
12.87 (1HL br.s), 8.60 (1H, d, J = 7.5 Hz), 7.92 (2H,
J:8.4 Hz), 7.56 (1H, d, J:28Hz) 7.52 (2H, d, ’
= 8.4 Hz), 7.48 ( 098" 1), 7.20 (
1H d, J =9.0 Hz), J =7.5 7.0 Hz),
4.18-4.06 (2H, nm), 3.06 (3} 97-1.78 (2H, :
1.46 (3H, d, J = 7.0 Hz) s) 1.10 (3H1 9);
M5 (ESI) mz 420 (M + H) ". EXAWPLE 2 1
4-((1S)-1-(r5- CHLORO 2- (271 OXYETHOXYI BENZOYUAM N
O ETHY BENzZO CACI D STEP 1. *hyl
4 ((1S)-1-(r5-chloro-2-(2-isopropoxyet hoxy) benzovnam n

oSSk B b b B G RO Re T freB! Eibgpd rom 2.
Ex@ampyligheBolfacomdimetolygheral procedure A and was |solated as a thick oil. 'H NMR

4- (ﬁéolﬁhz chcﬁ3§ac7hle<£ﬁ1011?—r) h7y (ﬁwhﬁaife@%)m 84 &, RMi kh@f(‘& 1H),

t
Rkt e 98 A aab (0 5, W e Sy i (g4 2+, 176
d (bds, $HR. ssmazsea1@m2(kgmode+]J = 8.2 Hz), 7.47 (2H d,
J=82 H), 7.37 ( 1H dd, J = 8. 9 2, 8 Hz), 6.90

(1H, d, J = 8.9 Hz), 5.38éﬁan§1% =7.7, 7.1 H),
)10 3.8

o

4.28- 4.20 (2H, m, 3.90 ( 2- 3 75 (2H, m,
3.58 (1H, sep, J = 6.1 , 1.58 (&Hfar d, J = 7.1 Hz),
1.13 (3H, d, J = 6.1 1.11 (3H, d, J =6.1Hz); M
(ESI) mz 420 (M + H)+, 4-(
S)-1-([5-Chloro-2-(2-is n

18 (pF> H". STEP 2. (1
r sRoxiket’hoxy) benzoyl | ani no) et
hyl ) benzoi c acid The t crrpound was prepared
according to the proce eodescribed in step 6 of
Exanpl e 8 from et hyl %NI
4-((1S)-1-{[5-chl oro-2-(2-is0Opropoxyet hoxy) benzoyl ] am
no} et hyl ) benzoate (step 1): 1HNVR (DVsQd 5) d 12. 88
( 1)-24(s) $’)"|eny8(26@né|ﬂ-|zﬂryl BhendxyFméthi]-hid}pholihe ks @?ri‘rbesfz'ed ﬂom 6-

o -0 ol phEly spymofpnding e gy Hoyhcsonll s~
= @cydipg 10, geﬁerglgor@cpplpregiq and B-afid ®as ‘$olgte$|-|z§ a tmpkzgctmsggm H
7 74
7800120l 1 8030 1P o oo
Hz); M5 (ESI) mz 406 (M+ H+, 404 (M- H' . EXAMPLE
22 4-1Y1
S)-1-((5-CHLORO 2-r ( 2- CHLOROBENZYUOXY1BENZOYDAM NO) ETH

YLI BENZO C ACI D STEP 1. Met hyl
4 r(lS) 1 ({5 chl or o- 2 r(2 chI orobenzyl)oxylbenzoyljam

o o, o . o o o
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1H NVR (DMSO-c/s) d 8.51 (1H, d, J = 8.6 Hz), 7.78

(2H, d, J = 8.3 Hz), 7.73-7.51 (4H, m, 7.50-7.30 (3H,
wapposnoes(2H, d, J = 8.3 Hz), 5.29 (2H, s), 5rO®IB208#M01158

dg, J =8.6, 7.0 Hz), 1.26 (3H, d, J = 7.0 Hz); M5

(ESI) mz 444 (M+ H)+, 442 (M- H". EXAWPLE 23
4-1(1S) - 1 5- CHLORO- 2- r ( 3- CH82OROBENZYL) OXY1BENZOY

SR A SRS AR o 0y A 2 B oy

t hvﬂb)emswm)emli [47.08 [Chatl-ANe0pdln dnaipss: falepir SHabERRMHG: C,
384%'21%4 W%Cﬁ,dﬂés‘?izgﬁﬁ%,'ﬁ%; hi'e.84 &P787.0f Exanple 8 from
S)-1-[ (5-chl or o- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
(step 4 of Exanple 8) and Bxawpleht or ophenyl ) net hanol :

MS (ESI) mz 458 (M+ H+, 456 (Mo H". The title

conmpound was prepared agcordi ng=to0 Pfhe procedur e
appl ;@ rom net hyl
- o obenzyl ) oxy] benzoyl } am

described in step 6 of
4-[(1S)-1-({5-chloro-2

i no) et hyl ] benzoate (st MR (DMSO-OF6) d 8.63
(1H, d, J = 7.5 Hz), 7.80 lHd J = 8.4 Hz),

7. 60 7 39 (5H m, 7.34 (2H J = 8 4 Hz), 7.29 (2H
d 8.4 Hz), 5.22 (2H, s), 5. 09 1H, dq, J =

(E& é_lf/(é) :'Cyglg r{)a’sﬁ hé?m)g(&ﬁer@l r%etlﬁgl mor%fﬁ)lﬁgwag sﬂl’?esi%’tflfrc(n%

5 [@FWWQQ”PXX) @hWLm?thBERQ@@OPW Qejoeipiagid
BRMZNify BGehbraPieduredB thyB and was isolated as a viscous colorless oil. 'H

4-&@@3@?(5%&9%& L ORCENI @re%%ﬂm%ﬁmﬁ@ 3 @M,
oS4, B, BB {chel 2o . aEb@ﬁzw@wmnogqg S m.gH), 0.74-0.59
Exanahem8 (ES)uT0et NG 1HPLC purity (98.6%); Analysis: Calcd for

(s%é*ﬁ[hi@o%‘%éﬂ:b?égéfﬁ B o EYl r%?%é V¥ heehanor: -
MS (ESI) mfz 458 (M + H)+, 456 (M- H)". STEP 2.

4-f(1S)-1-((5-Chloro-2- r(é};xg,lg, @ﬁgbenzyl ) oxyl benzoyl ) am
i no) et hvnbenzoi ¢ acid The t|t e conmpound was prepared

according to the procedure describegradn step 6 of ‘

Exanpl e 8 from net hyl

4-[(1S)-1-({5-chloro- enzyl ) oxy] benzoyl } am
7.8

i no) et hyl ] benzoate (st 1I—k NVR (DVSO-cy d 8.61

(1H, d, J = 7.8 Hz), (Z)HdHJ—84Hz)

762748(4Hn)744 (2H, M/ J = 8.4 Hz), 7.34 (2H
J =8.2 Hz), 7.29 (1H, d, J = 8.9 Hz), 5.20 (2H,

S)(g) %_é@? Nehihadf oo oS- A;g@?ol.ae 38 {yitlogfba o

Exmih@ azwhnq teggyera prch@r@ﬁ@wals? ptad g VeRBERI WS (APCI):
O RENAOYL>AM NO) ETHYLI BENZO C ACI D STEP 1. Met hyl
4-1(1S)-1-({5-chloro-2-r( Aﬁ-xfalngfgr@benzyl ) oxyl benzoyl ) am

i no) et hyl | benzoate The tit onpound was pr epar ed
according to the procedure descriggpgd in step 5

-[ (5-ch! oro- 2- hydr oxybenZoyl ) @ o] et hyl } benzoat e

(step 4 of Exanple 8) ap® or ophenyl ) met hanol :

M5 (ESI) mz 442 (M + 440 (M- H™". STEP 2.
4-1(1S)- 1- (f5- Chl or o- 2-  (4-t lqr obenzyl ) oxyl b

gnzoyl } am no) et hyl | benzoic acid The title conpound was
prepared according to the procedure described in step
6 (S)-2HSaRrdngl-@fpyiidin-Breltdnghoxy)-methyl]-morpholine was synthesized from 6-
4- zC%}nonhér{o's'zy CIRERYI- Fhe%%/lﬁ 616r blm sRamaul @awdbb@,négmb} am

| nocorgmg ngrg O%Ef?iur srA-;agd E;zapp was lsg/%e&gs ggy_@ 2/01] dMé Aﬁ%l)
733!(7-[IVI+I511 (4HL m, 7.30 (3H, d, J 8.3 Hz), 7 20 (2H,

t , J=28.8Hz), 517 (2H, s9), 5.07( 1H, dq, J = 7.5,
7.0 Hz), 1.28 (3H, d, J = 7.0 Hz); M5 (ESI) mz 428 (M
+ H+, 426 (M- H) . EXAMPLE 26

4-((1S)-1-(r5-CHLORO 2- ( 2- PHENOXYETHOXY) BENZOYLI AM NO)
ETHY BENZO C ACI D STEP 1 I\/bt hyl
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( 1H dg, J = 7.6, 6.9 Hz), 4.50-4.40 (2H, m,
4.37-4.26 (2H, n), 3.89 (3H, s), 1.38 (3H, d, J = 6.9

woeRds/IMB6SESI) mz 454 (M + H)+, 452 (M- H) . PETHEB2085/001158

4-((1

S)-1-{r5-Chl oro- 2- (2- phenoxyet hoxy”~benzoyl | am no} et hvh
benzoic acid The title conp®and was prepared accordi ng
to the procedure described in step 6 of Exanple 8 from
et hyl

4-((1S)-1-{[5-chl oro-2- ( 2Eptreplexqg et hoxy) benzoyl ] am no}
et hyl ) benzoate (step 1 1H NVR (DVMSO-d6) d 12.84 (1H,
br.s), 8.59 (1H, d, J 7. ), 7.81 (2H, d, J:83
Hz), 7.69 (1H d, J = 8@756(1H dd, J 8. 8,
2.8 Hz), 7.39 (2H, d, 8.3 7.33-7.23(3H m,
6.99-6.90 (3H, m, 5.12 Ho dg = 7.5 7.0 Hz),
4.54-4.45 (2H, m, 4.43 34 m, 1.30 (3H, d, J =
7.0 Hz); M5 (ESI) mz 448AN ")+, 438 (M- H) .
EXAVPLE 27 NH

4-f(19) - [ 5- CHLORO- 2- ( 2- METHOXY- 2 HENYLETHOX\QYBE O
YURAN- (E'FWOXBEWX’:PJZ\ yHneirEEmerPhgoe pa Svnthesized from
4-phérbSy pHenprr deartih@toeReralhrovetiiro Xyend wabh &nltedtth e)gyng oi.oMS
yl A émlmhbenzoate The title conpound was prepared
accor |ng to'the procedure described in step 5 of
Exanpl e 8from met hyl

4-{(1S)-1-[(5-chl oro-2- hydxexpbesnzoyl ) am no] et hyl } benz
oate (step 4 of Exanple 8) and 2-

met hoxy- 2- phenyl et hanol : M5 I&/‘m\z 468 (M + H) +,
466 (M- H)". STEP 2. NH

4- ((1SH (r5-Chl or o- 2- (ZLEet 0 -_zkcpﬁenyl et hoxy) benzoyl
I'am no) et hyl ) benzoi c g6 i t4 e conmpound was
prepared according to °t he proceddescrl bed in step
6 of Exanple 8 from nethyl

4-((1S)-1-{[5-chl oro-2-(2-nethoxy- 2- phenyl et hoxy) benzo

A BBl FE 8 e oo gl YNBler NS frgebie S rom
mM6;[(27Brédio-ph@@xy)ipHenyigmethyl]-5@rphdlindor(e3adcordipg tofaepgray Pradedures
( yoip- ): 843Fnpyl7 (1H m,

§ 2oandPa 8%%?%%?'&%%3%9%%%9'26@??&?6 )n)§ ,23[3. 13 and 3. 12
(total 3H, each s), 1.55-1.45 (3H, m; M5 (ESI) nfz

454 (M + H+, 452 (M - H) "ExabpANPLE 28
4-1(1S)-1-({5-CHLORO 2-12-(4- FLU(R(PHEI\IOXY)
ETHOXY1BENZOYUAM NO) ETHYL1BENZO C RS'D STEP 1. Met hyl
4-r1(1S)-1- ((5-chloro-2¢% (4-f 1 uor ophenoxy) et hoxyl benz

' e compound was

re described in step

);
2.
J

5 of Exanple 8 from ne ,
S)-1-[(5-chl oro-2- hydrgxybengza I)am' noj et hyl } benzoat e
(step 4 of Exanple 8) and 2 (44Hf I uor ophenoxy) et hanol :
MS (ESI) mz 472 (M+ H+, 4¥¢/(M- H". STEP 2.

4-r (1SH (f5- Chl oro- 2-r2- (4-fl uor ophenoxy) et hoxylbenzoy
1) @jm. ﬂ@) QL@MoerBﬁiﬂéﬁvl 8- yI%SE)P SndhyRmbinli- ﬁor‘bﬁ&ﬂ@ WQQS)W@T%Slzed from
prepared accor procedur e, des (fl J] ep

6 QOLprorE%mﬁqué'lc%)rqllr?%tﬁ]gﬁ%e(rﬂﬂoceduresAandBand was Isolate asag mmy
4-dil( US)(ARE){dB4 ¢hlHdjr.o- 2- [ 2- (4-f 1 uor ophenoxy) et hoxy] benz
oyl } am no) et hyl ] benzoate (step 1): 1H NWR (DVSO db) d
8.58 (1H, d, J =7.4 Hz), 7.80 (2H, d, J = 8.1 Hz) ,

7.68 (1H d, J = 2.8 H), Examgle(1TH, dd, J = 8.9, 2.8
Hz), 7.40 (2H, d, J = 8.1 Hz), 727%&1H d J:8.9
Hz), 7.15-7.05 (2H, rr) 02-6.93 (° .12 ( 1H,
dg, J = 7.4, 6.9 Hz), 4,43 (2H ), 4. 40-4.31
(2H, nm), 1.31 (3HL d, J=@.9 )HI\/S(ESI) mz 458 (M

+ H+ 456 (M- H". EXR P 1. Methyl

4-((i S)-1-f[5-chl oro- 2- (c¢44:l obut yl met hoxy) benzovHam no
Yet hyl ) benzoate The title conpound was prepared
according to the procedure described in step 5 of
Exanple 8 from rrethyl 4 {(1

o o e N T
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2.8 Hz), 7.55-7.46 (3H, m), 7.19 ( 1H d, J = 8.9 Hz),
5.16 (1H, dg, J = 7.4, 6.9 Hz), 4.08 (2H, d, J = 6.8

wohos/1B580- 2. 65 (1H, n), 2.10-1.70 (6H, n), 1.BTTABHPS/001158

d J=6.9 H); M5 (ESI) mlz 388 (M+ H+, 386 (M -

. EXAMPLE 30 4-{(1S)-1-r(5- CHLORO 2- | SOBUTOXYBENZOY

AM NO ETHY BENZO C ACID STER-1. Methyl 4-1(1

S)-1-r(5-chl oro-2-i sobut oxybenzoyl ) am nol et hyl ) benzoat

e The title conpound was prepared according to the

pri8k2 (RHteoxgebenixireethyrmepieglindwad syRihasipdodrod (S)-8rydnexmdthyl-

4 n{cfrﬂhoﬁ)e Ai]-ca[rﬁo@(ylﬁcmcfartgi gut?%%PMk%e&thenol accordln to the

) am nho %/lcw}benzoate ep 4 of Exa 8) 2-
negiRyin PE?ﬁ '%_ol: 1HNMR (CDCI3) .d 8 31 (1H d, J =

73Hz) 8.17 (1H, d, J = 2.8 Hz), 8.01 (2H, d, J =

erHZ )Té’ a'_]'sztfr g(%n%gl'ére%t TérnTe(ﬁp ﬁa’cm@f (gcx %&drggylr?j)wypr%ﬂpﬂcame -4-
J carbpxygc agd, ger{_@)tyl eslerng- ethgyphgr)ol argl tmhe(rg;pqrosepmeyn DNE wgs
HZa):{deeeré’;Qwéle dll&ﬁ)rc(plri'bzoﬂilarb&(y@& (T Bﬁsoldron Was stﬁre‘a at¥bm

( érgpseg’%yre fﬁ&é%((ﬁnc_er}%a#%)(tg éeé“ v’e/lm(osﬁf ihe @4@ hﬁn susper)d’ed M?o

4-hear®y.- Thargold tonl formsd v Slisisest oy Blirteoyels panrenicated: Fapispejeed

nmb ereﬁg;ne%emeentwatsh&j WiIHPQ NIBQHV(\@)%) e&mpegﬂammé Qd)lﬁlgms
{'Iﬁ rgaﬁrrr: %)%treac%'l waes greg %I\ylgljé%h) frllterec? cor%entrated aE>é cFrrrrc))meuograpll:redm

4- (ME’I].(S)srlrﬂza b€l 206hEION0 irhexgmEs b givg 82z @ydth caprphesiortniegiiy b e
NZRAbilifeA- @Qbo%/hc al‘:H‘ %u(ymagg%loﬂeségﬂ 88 (1H br.s),
8.58 (1H d, 7. 91 Hz)
8.58 (1H d, J:28Hz) 754744(3H m 717(1H
d,Steb = (9- ZD(ZHEI)quﬁhéan;(rdéﬂwyl)dﬁprphbllne famarater . AOsthZr))n oﬁSBZ’

(:%‘51‘069 oxyg%gérl ﬁhoﬁﬂelz?céb%ﬁg(a’_g teﬂ%utgllesf%m CI2
7_t@:a1|e|g muqr@pyc q;ﬁrdz Tge @olgtpﬂnwapytp'redgay zpom\ypmpe.rﬁture under N
. B ANPdncéntated then partitioned between CHCI; and 10% ag. NH4OH solution. The

Y-L‘ﬁrr%i\éé- r W%%%%&&@@%@ggg ancI concentrated The

d-samblem@s convaaedy theutosnd atidselt inrf-propenplnT ineecipitatedirom

S%EQH@Q t¥8%e FF{')Qp(Qfe%xya B%'égw h$hot MBIt ARSdieI=8 a white solid,
escrjbed S

n e

2188 LH0CY S oA A 19 M@@Mﬂrrw&n O3B H, 656N,
1H9@VR00@@376&FBG4EBI(1$9& d, J =2.8 Hz), 8.32 ( 1H,

d, J 28Hz)462(2Ht,J 66Hz)1971 70
(3H, n) 1.00 (6H, d, J 6.4 Hz) STEP 2. Methyl 4-[(1
S)-1- ({r5-chl or o- 2- ( 3- rretﬁﬁiﬁrbﬂ?dﬁy)pyrldln 3-yi | car bon
yl ) am no) et hyl | benzoate The title conmpound was

prepared according to the: proce described in step

4 of Exanple 8 from
5-chl or o- 2- ( 3- net hyl but |
met hyl 4-[(1S)-1-am noet ]

(step 3 of Exanple 8): 1H N 3) 8.46 (1H, d, J
=2.8 Hz), 840828(1H n, & (1H, d J 2.8 Hz),
8.04 (2H, d, J = 8.4 Hz), 7.44 (2H, d, :84Hz)

(A>T ey gyl gyt e ket 5

S—ﬂgproghenol according to general procedure A and was isolated as a gummy orI MS

4-(np&R)288 {M{H]S- Chl or o- 2- ( 3- net hyl but oxy) pyri di n- 3-vnca
rbonyl)anino)ethy[lbenzoic acid The title conpound was
prepared according to the procedure described in step
6 of Exanple 8 from nethyl
4-1(1S)-1-({[5-chl oro-2-(3-net hyl but oxy) pyri di n-
arbonyl }am no) et hyl ] benzoate (step 2): 1H NMR (DNB
s) .d 8.66 ( 1H, d, J =7.5 Hz), 8.32 ( 1H, d, J
Hz), 8.00 ( 1H, d, J 2.8 Hz), 7.90 (2H, d, =
Hz), 7.50 (2H, d, J = 8.3 Hz), 5.09 ( 1H, dq, J
.8 Hz), 4.35 (2H, t , J =6.3 Hz), 1.70-1 .50
n, 1.40 (3H, d, = 6.8 Hz), 0.85 (6H, d, J =
Hz); M5 (ESI) mz 391 (M + H+, 389 (M- H". EXAMPLE

N I NN N

ttMic acid (step 1) and
oat e hydrochl ori de
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col um chromat ography on silica ge) eluting with
hexane/ et hyl acetate (3/1) to afford 130 ng (94% of

woheostiosi6e@ conpound: MS (ESI) mlz 460 (M + H)+pCcza8200i01158

- H". STEP 2.
4-r(1S)-1-(f5-Chloro-2-r(2,5-difluorobenzyl)oxylbenzoy
| ) am no) et hvnbenzoic acid T#&-titl e conpound was
prepared according to the roqe?&re described in step
6 of Exanple 8 from net hyPd™¢1°s)-1
-({5-chloro-2-[(2,5-difluor®benzyl ) oxy] benzoyl } am no) e
thyl ] benzoate (step 1) : 1HNWR (DMSO-d 5) d 8.57 (1H

d, " J = 7.7 Hz), 7.78 (2H, = 8.1 Hz), 7.55 (1H,
s), 7.51-7.43 (2H, ), TA0Y7. 5H, n), 5.23 (2H,
s), 5.07 (1H, dg, J = 7.7, @ , 1.30 (3H, d, J =
7.0 HZ)D MB (ESI) mz 446 (M H+ 444 (M- H".
EXAMPLE 33 44(1 SVI- d-CHL -f O - DI FLUOROBENZY
OXYl BENZOY AM NO ETHYLI BE ACI D STEP 1. Met hyl

4-[(1S)-1-({5-chloro-2-r(3, 4-di fl uorobenzyl)oxyl benzoy
| }am no) et hyl | benzoate The title conpound was prepared
acGpe-aRrE-Colotdveflyoropetaxw-pytEied-yveathyilmasphefinelwasfsynthesized

ExaRRh& ordn-b 5 Psidindalykmethanol according to general procedure C and was
Sa-l-[(%-chloro-2-q%dro§ﬁbenz%¥k%an1no]e hyl } benzoat e
( Solpdas FroupryipaTe M5 (rfd): Ae4 M+HT.
(bromonet hyl ) -1, 2-di f| uor obenzene: Ms (ESI) niz 460 (M
+H , 458 (M- H) . STEP \
4-r(1S)-1-({5-ChIoro-2-r(§%ﬂ?%?ﬁ?uorobenzyl)oxylbenzoy

| ) am no) et hv pbenzoic acid title conpound was
prepared according to the edure described in step
6 of Exanple 8 from nethyl

4-1(1S)-1-({5-chl oro-2- i or obenzyl ) oxy] benzoy

| }am no) et hyl ] benzoate {(step 1):o1H NVR (DVSQd 6)
D8.61 (1H, d, J = 7.5 Hz), 7.76 (2H, d, J = 8.3 Hz),
7.64-7.23 (8H, m, 5.15 (2H, s), SHHP2 (1H, dqg, J =
7.5, 7.0 Hz), 1.31 (3H, d, J = 7.0 Hz)D M5 (ESI) nfz

- Rre ety pee ryt gy wes smtnesied rom (2
EDHOMOpY B BN D) BT CRRRItP genesgbposTdre ¢ and/asigplated as
4-o dudmly oli- MSRAPDN):r181MsHj2- f 4- f | uor ophenvnet hoxylbenzoy

| >am no) et hvnbenzoate To a stirred sol ution of nethyl
4-{(1

S)-1-[ (5~chl or o~2- hydr oxybenzoyl ) am no] et hyl } benzoat e
(step 4 of exanple 8, 73 ng, 0.22 mmol),

2- (4-fluorophenyl)ethanol (46 ng, 0.33 mmol) and
tributyl phosphine (0.14 ni, 0.55 mml) in
tetrahydrofuran (2 nL) wasExacpead1

L/,L/,/V LI'"-tetranethyl azodi car boxam de (95 ng, 0.55
mmol ) at room t enperature. er being stirred 3 days,
the reaction was quenched ByN hg~addition of sodi um

bi car bonat e aqueous sol ution (3 ). The aqueous

| ayer was extracted witf erhyd " agétate (20 nL x 2) and

t he conbi ned organic | ayers wereoywashed with brine,

dri ed (nmagnesi um sul fatep, and evaporated. The
remai ni ng residue was purified byC Push col um

chromat ography on silica gel eluting with hexane/ et hyl

aﬂg{-ﬁf(g)-(@@tﬂ&(y-bﬁerﬁw him2 JLtéthyEmérbholife Bas SHhinbdigxd from (2-
title coqpoug%eﬁgg é§K4- flyorophenél etganglﬂ?s & olated
¢ I YPRIEEN 3N 2-FROXY RSS! 2o AHig 9P §lure gt Yas Isolated as
4-thd 4BYindie 64I5MSHABCIR-325 IN+H]4- f | uor ophenyl ) et hoxyl benzo
yl }am no) et hyl | benzoic acid The title conmpound was
prepared according to the procedure described in step

3 of Exanple 8 from nethyl
4-[(1S)-1-({5-chloro-2-[2-(4-fluorophenyl)ethoxy] benzo
yl }am no) et hyl | benzoate (step 1): 1H NVR (DMSO d6) d
8.47 ( 1H, d, J 7.6 Hz), 7.89 (2H, d, J = 8.1 Hz),
7.58 ( 1H, d, J 2.6 Hz 7.49 ( 1H, dd, J =8.7, 2.6
Hz), 7.43 (2H d, J = 8.1 Hz), 7.33-7.17 (3H, m,

-— oA PN = o~ o~ 7 M~ N = A

),
1

A



The title conpound was prepared according to the
procedure described in step 6 of Exanple 8 from net hyl
wWa-2p(sh83763- ({5- chl oro- 2-[ (2, 4-di f | uor obenzyl ) orgThBWADYO1158
| }am no) et hyl ] benzoate (step 1): 1H NWR (DI\/BOd 6) .d
8.50 (1H, d, J:77Hz) 7.77 (2H, d, J 8.4 Hz),
7.64 (1H, g, J = 6.6 Hz), 7660 750 (2H, :
7.38-7.24 (4H1 m, 7.13- 'wi_l 5.21 (2H, s),
5.05 (1H, dq, J = 7.7, 7. x?‘i?? 27 (3H, d, J = 7.0
Hz); MS (ESI) mlz 446 (M +, 444 (M- H) . EXAMPLE
36 4-1 1S5)-1- SCHLCROZIQ
2- FLUOROBENZYL) OXYl BENZOYLI HYL1BENZO C ACI D

STEP 1. Met hyl
4-r(1S)-1-(]| 5-chl oro-2- ril =f | Bor benzyl ) oxylbenzoyl ) am
i no) ethv pbenzoate The t fe confbund was pr epar ed
according to the procedufe descritbed in step 1 of
Exanple 32 from4-{(1

S)23$,3Rf @b CIIS)-QZMbr)pddslmw;b@vrmyi-)laﬁétm]/)aidnydn}tme nzrat e
FLAX oy e ————

H)peocedute C(ait we;el)lsola’t@]'@Fgummymnq; which were shown by HNMR to be a

S)mikule0PaibhéRbiSordert. (Sephlati® GRS omers afiorded a gummy foam. MS
po %Eenz%@zam no) et hyl | benzoic acid The title

dﬁ% ' ]prepared according to the procedure
described in step 6 of Exanple 8 from nethyl
4-[(1S)-1-({5-chloro-2-[ (Z?Exg'lnglg@gbenzyl ) oxy] benzoyl } am
i no) et hyl ] benzoate (step 1): NVR (DVSO-cfe) d
12.9-12.8 ( 1H, br.s), 8.5 1H, d, J:74Hz) 7.79
(2H, d, J =8.1 Hz), 7.67- 1 (3H m, 7.50-7.18 (6H,
m, 5.29 (2H s), 5.08 FIHYdq#Jy= 7.4, 6.6 Hz), 1.28
(3H, d, J = 6.6 Hz); M5 (ES) 428 (M + H)+, 426 (M
- H . EXAWPLE 37 4-f(1 S)-1-(1S- CHLORO*-[ O

S- DI FLUOROBENZYUOXYI BENZOYLd M| NO) ETHYLI BENZO C ACI D
STEP 1. Met hyl

L AH
|
T ey RO DAl
acowplhtiling- yt Ryritih S-yhrmethetil frem&eg@mme@ine ands%féprcrph@ﬁol according

cddUT and was isolated as a % mmy oil Smlxture of diastereoisomers).

4- | or o- 2- hydr oxybenzoyl ) am no] et hyl } benz
d@@&')eﬁégi%ﬁpaanpl e 8) and 1;

(bromonet hyl ) -3, 5-di fl uor obenzene: M8 (ESI) mz 460 (M
+ H+, 458 (M- H) . STEP Bamfieb¥1 SH - (f

d- Chl oro™-rfS. d-difluorobenzvhoxyl benzoyl | am not et hy
pbenzoic acid The title conpound was prepared
according to the procedure crlbed in step 6 of
Exanpl e 8 from net hyl -

-({5-chloro-2-[(3, 5- dIfN ro en oxy] benzoyl } am no) e

t hyl ] benzoate (step 1) : Qd 8) d 12.9-12.8
(1H, br.s), 8.67 ( 1H, d, .6 Hz), 779(2H d, J
=8.2Hz),760748(2Hn) 7137 (2H, d,J—82

Hz), 7.30-7.13 (4H n), 5.20 ) s) 5 05 (1H, dq, J
=7.6, 7.1 Hz), 1.34 (3H, d, J: M5 (ESI) mz

446 (M, + + 4 (M

s ebbitos L v da bR R M @ﬁ‘— t P e
ACh@pIBTIER-yEpyridin{3 yi-methanol from 3- bromopyndlne and 2-cyanophenol according
S)to befdral poBedify € gxaovaé.sa&la%@&) G bil. s Bt bod (MRAT:.
pzoic acid The title conpound Wwas prepared accordlng
to the two steps procedure described in step 1 of
Exanpl e 32 and step 6 of Bxanplee58. Firstly, 4-{(1
S)-1 -[(5-chl oro-2-

hydr oxybenzoyl ) am no] et hyl } benzoate (step 4 of Exanple
8) was benzyl ated by benzyl brom de. Next, the crude
product was hydrolyzed to the correspondi ng carboxylic
acid: 1HNWR (DVBO-cfe) d 12.9-12.8 (1H, br.s), 8.61
(1H, d, J =7.9 Hz), 7.78 (2H, d, J = 8.4 Hz),

7.62- 7 46 (4H n) 7 45 7 25 (6H n, 5.20 (2H, s),

N\ A P —
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M5 (ESI) mz 298 (M + Hy+, 296 (M- H". STEP 2 .
Met hyl 4-((1 SH -[ (I

woehsaws7s3rt e- chl or obenzvQoxyl pyri di n-S-yl | car BODZB2005/001158

am nol et hyl | be nzoateThe title compound was prepared
according to the procedure described in step 4 of
Exanple 8 from -87-

5-chl oro-2-[ (2-chl orobenzyl )oxy] nicotinic acid (step
1) and nethyl 4-[(1 S)-1-am thyl]benzoate
hydrochl ori de (step 3 ot»Ex . 1HNWR (CDCI 3) .d
8.1 7 (1H d, J = 2.8"%),°s. ( 1H m, 7.91

(2H,d,J:83Hz)743(1(P—| J =8.8 2.8 Hz),
7.30-7.07 (5H, m), 7.04 (1H, 8.6 Hz), 5.32-5.16
(3Hn)391(3Hs)136( 1 =7.0H); M

(ESI) mz 459 (M+ H+, 457 ( STEP 3. 4-1(1
S)-1-r((5-chloro-2-[(2- chlorobenzyl)oxylpyrldln 3-yl)c

on benz cid.The
i BTG e R B Erd B b AN G TR
sirﬂppe@derftly Erdimgsized Ba fogaimpline?-yiyplyridin-3-ylimethanol from 3-bromopyridine
cil-2 [afgﬁlpﬁa'lo%daor%m% tPagenblaphrokaney Ar@Wdr@MBIhﬂU Bs Sitsy MeE
amn benzoate (step 2 H NMR (DMSO- a
HE- (1H, br. s) 8.70 (1H, d J=77Hz)
841(1Hdd J=2.8 1.1 H), 8.08 ( 1H dd, J =
2.8, 1.1 Hz), 7.76 (2H d 9’9? 4 Hz) 7.64-7.58 (1H,
M. 7.56-7.50 (1H, n), 7. 9509%%° (aH ), 5.52 (2H,
s), 5.12 (1H, dq, J = .7, 7.0 Hz),
7.0 Hz); MS (ESI) miz Ag(
EXAMPLE 40 4-1(1 S)-|
OXYIl PYRI DI N- SYDCARBON YU

1. 36 (3H, d, J =
443 (M- H)\

r A- CHLOROBENZY
UBENZO | C ACI D STEP

title conpound was prepared ﬁ csQrding to the procedure
described in step 1 of Exanp

2,5-dichloronicotinic acid and
(4- chlorophenyl)nethanol M5 (ESI) mz 298 (M + H)+,

2 ine, was synthesize
?l% é {}% 3 gﬁ?ﬂ&) onll\é?lﬁ]c{ﬁ%l)lph%g%)é :l-nethyl] morp;/hol 10 wa SyJP) d

ar\/@éwmw ﬁdl MIHW}%E\%%&Q' 8°ﬁFl$c:Pf?m?HVEéd‘ #ind was
pﬁﬁl&&’bﬁh@thaﬁ@ﬁélﬁl agoidng tdgenprabgrecidue Clariovdshethtddasst gmmy

E)ri‘glq@([e’?g[cﬁﬁn}obenzyl)oxy]n|cotlnlc acid (step

1) and met hyl 4- [(1S) 1- ar*@BRleRY| | benzoat e
hydrochl oride (step 3 of Exanple 8): 1H NMR (CDCl 3) d

8.49 (1H, d, J = 2.8 Hz), 8123 (1H, d, J = 2.8 Hz),
8.18-8.08 (1H, m), 7.93 ( , J =8.4 H), 7.39-7.30
(4H ), 7.20 (2H, d, J = 5.42 (2H, s),

5.33-5.16 (1H, nm), 3.93 (3K s .40 (3H, d, J =7.0
Hz): M5 (ESI) m(z 459 (M + H)f, M57 (M- H".STEP 3.
4-(f1 S)-1-r((5-Chloro-2-r(4 | or obenzyl

oxyl pyridin-3-yl)carbonyl)afi nglet hyl ) benzoic acid The
title conpound was prepared according to the procedure
described in step 6 of Exanple 8 fromnethyl 4-{(1

S)rile-[(Ef &= 4-Dii60pReddk = @haxﬁxecybmemw r)w@rwdnnywhﬂmmas;yéd}w

f‘rngoor E‘”lﬁ’}‘%ﬁ-ts-%m}e% P& 8D S ahs n%nq%@%i?lqlmo DIEG: &

8. e@@’or@n@@ g(enér&l progedurg Camd (A@Hisolatedjis & gumQy i) MS ]?A%IZ ): 307
ghﬁHﬁ J =7.3 Hz), 7.44 (2H, d, J =7.0 Hz), 7.37
= 7.3 Hz), 5.42 (2H, s), 5.1 1 (1H dqg, J =
7 3, 7. 0 Hz), 1.37 (3H, d, J =7.0 Hz); M5 (ESI) nlz
445 (M + H+, 443 (M- H". EXAMPLE 4 1
4-[(1S)-1-f{5-CHLORO 2-r (2- CYANOBENZY OXY1BENZOY
AM NO) ETHYLI BENZOI C ACI D STEP 1. Met hyl
4-[(1S)-1-({5-chloro-2-rf2-cvanobenzyl ) oxylbenzoyl | am
no) et hyl | benzoate The title conpound was prepared
according to the procedure described in step 1 of
Exanpl e 32 from
4- {(18) 1- [(5 chloro 2 hydroxybenzoyl)an1no]ethyl}benz

o .
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The title conpound was prepared according to the

procedure described in step 6 of Exanple 8 from net hyl
wWa-2p(sh83763- ({ 5- chl or o- 2-[ ( 2- cyanobenzyl ) oxy] be reoyB30as001158

no) et hyl ] benzoate (step 1): 1H NWR (CDCI3) .d 8.14

(1H,d,J:28Hz)793(2HdJ 8.2 Hz), 7.86

(1H, d, J = 7.3 Hz)17.72 (18- d, = 7.7 Hz),

7.67-7.48 (3H, m), 7.43 ( 1 ?’3 = 2.8, 8.7 Hz),
7.27 (2H, d, J = 8.2 Hz), 1H d J =87 H),
5.39-5.22 (3H, m), 1.39 (31:,1, d, 6.9 Hz); MBS (ESI)
mz 435 (M+ H+ 433 (M- H". EXAI\/PLE 42" 4-1 1S

- ((5- CHLORO 2-r1 2- ( TETRAHY! 2H PYRAN-4- Y

ETHOXYI BENZOYDAM NOETHYLd ~6, ACI DSTEP 1. Met hy
4-1Y1 SV1-ff5-chloro-2-r2-(detfahydro-2/
-y-pyran-4-y|)ethoxy|benzoy no) et hyl | benzoate The
title conmpound was prepared, ording to the procedure
described in step 5 of Exanp}gm% fromnmethyl 4-{(1
S)-1-[(5-chl oro-2- hydr oxyben ) am no] et hyl } benzoat e
(step 4 of Exanple 8) and 2-

( Y@tf ygr@Dlﬁ(Jor() pﬁ’éﬁro%ﬁ ofrioi-3- ?Itrﬂﬁﬁl,ﬂ[moréﬂéh%s(ﬁmbs&b via

h()@‘H'?. yld)yrlql]n -3- ybmgfth fron=72 }m)n'(omqldnﬁ ang 2,4- cﬁllu&rogg
7a8&>rc(|nglibigerdﬂal pbeaduBe © an@w8s istidted Bs HQurimi bil. MIS (APOJ:) 00
F%%+.5.37 ( 1H dgq, J =7.4, 7.1 Hz), 4.14 (2H t , J
~M ), 3. 98-3.88 (2H, m), 3.91 (3H, s), 3.38-3.22 -
(2H, m, 1.80-1 .20 (7H, m, 1.59 (3H, d, J = 7.1 Hz);
MS (ESI) mz 446 (M + H) +ExdddeM - H". STEP 2 .
4-1Y1
5)-1-(f5-Chl oro-2-r2-(tetrahvdre: Zhird - Dyr an- 4-yl ) et hox
yl benzoyl ) ani no) et hvnbéhzoi c 4 The title conpound
was prepared accordin & Procedure described in
step 6 of Exanple 8 fr mrret yl 4-1(1 9 -1

-({5-chl oro-2-[2-(tetrahyd? Fprran 4-yl ) et hoxy] benz
oyl }am no) et hyl | benzoat e (§$Q%H 1H—NNR ( DMSO- cf e)
.d 12 86 (1H br s), 8.58 (1H, d 7. 3 Hz), 7.92

( éﬁ-Z @(‘S) -3- Qxy-gyrlg {g»}loxy;pn@yéwghyl]daorpbollne gvag syé’rh%’; 35\5 according
7 1d §enfefidtprodedude A aBd BadHz)lated ad al¢ FeHow dhick QI (&:095 @, 35%) JH NMR

H%%gs )3627§ "hd nf)%rsﬁsﬁ ;\%&48(%3}!-?3662 i m)d548 (@, 1H),

S et 1o 590 4 TRIGOBH A T A 225134 e Gl Py s s
(B0 28Kb- (CHH NEXANPLEPAG fdritd (3&%)!; CHN analysis calculated for

29; CLACRO el o3 HIIGRENG YO YA BENF b A0 ETHYL B

S)-1-({5-chloro-2-r(3-fluorobenzyl)oxylbenzoyl)am no)e
thyl | benzoate The title caxp@psdowas prepared
according to the procedure described in step 1 of
Exanpl e 32 from Chiral
4-{(1S)-1-[(5-chl oro-2-hgdripxybenzoyl ) am
po] et hyl } benzoate (st + 8) and 1-
(bronnnethyl) 3-fl uor obenzeneg; (CDCl 3) d 8.19
(1H d, J =2.8 Hz), 8.16-38 m, 7.91 (2H, d, J
8.3 FE) 7 46 7.33 (2HNA 024 7.04 (5H, m, 7.00
(1H, d, 1 = 8.6 H), 5.33-5.5?7&/(?% M, 5.11 (2H s),
3.91 (3H, s) 1.33 (3H, d, J =7.0 Hz); M5 (ESI) mz

442 (M+ H , 440 (M- H". STEP 2.
|
- AR KA G OGN Ro B B B ORERBha S YAbfRaREY ) am

Qun ared
adEIPeRneRp! ?fBP'PY\'éQ HEYYRRAIPEC jAkkR ﬁ%%g' Pr?F“*‘QW@i)Aémg and was
Exeumudasth thick tisdoas Gyrh. "A-NMAL(CDGIs) 5= 748 {rohilHyr04027.1q @, fiOH),
| uor obenzyl ) oxy] benzoyl } am no) et hyl ] benzoate (step 1):
1H-NVR (CDCI3) d 8.25-8.05 (2H, m, 7.97 (2H, d, J =
8.4 Hz), 7.47-7.33 (2H, m, 7.33-7.06 (5H m, 7.01
(1H, d, J = 9.0 Hz), 5.40-5.20 (1H, m, 5.12 (2H, s),
1.33 (3H, d, J =7.0 Hz); M5 (ESI) nlz 428 (M + H)

426 (M- H) . EXAVPLE 44 4-f(19)-1-

MW AN~ o~ I 7 R E——=t N7l B NN\ 7 R ™~
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20

wO02bi5/0%7636. 99 (1H, d, J = 8.

1HNWR (DMSO-ds) d 8.35 (1H, d, J = 7.3 Hz), 8.19 (1H,
d J=2.8H), 7.98 (2H, d, J = 8.4 Hz), 7.45- 7.37
8 Hz), 5.95 ( 1H, PeY/IBHO3&1158
( 1H, dg, J =7.3, 7.0 Hz), 5.21
J

2H, s), 3.90 (3H,
s) 2.43 (3H, s), 1.54 (3H, d, 7.0 Hz") STEP 2.
-69-

1 r li soxaz Q b,
%ﬂ%’t@nifi}o% Rl riea0s T THL BE Ao EpLm S SRR 1Y 258
primpzihed4aes dHY |2r9@ (no1H)hMSfirDae/d @8@%[@33@2405\&&%'}1 Analypis:
6 lcdb %@d:lﬁo§ 790 R N, 3.69. Found: C, 72.41, H, 5.90; N, 3.80.
4-1(19)~1-({5-chl or o- 2-[ (5-met hyl i soxazol - 3-yl ) net hoxy
] benzoyl }am no) et hyl ] benzoate (step 1): 1H NI\/R ( DMSO-
db) d 13.0-12.8 (1H, br), Bamde@lH, d, J 5 Hz),
7.84 (2H, d, J = 8.3 Hz), 7.60 (1H d, J 8 Hz),
7.55 ( 1H, dd, J = 8.8, 2.8 ,7.43(2HdJ:8
Hz), 7.32 ( 1H, d,. J:H? ( 1H, s), 5.28
(2H, s), 5.15 (1H, dg, J = 7. QI Hz), 2.40 (3H, s),
1.40 (3H, d, J = 7.0 Hz); M5 ( mz 415 (M + H)+,
413 (M- H) . EXAMPLE 45
4-[(1S)-1-((5- CHLORO- 2-r ( 4- 2- FLUOROBENZY
OXY1BENZOYL) AM NO) ETHYLI BE Nz EP 1. Methyl 4-R1
S)-1-((5-chloro-2-r(4-chl oro-2-{luorobenzyl)oxylbenzoy
1) é‘ﬁ‘dﬁﬁ)aﬁ& {ﬁ%'zl@z 9 RR-d. rh%thw Ar%n%@w*am R %ﬁfh%e

accor I'nNg dure descri In s

Bmm@epgn@qn@mw@eﬁlwd via @erj_)holln -2-yl-pyridin-3-yl- methanoI from 3-
S)brdmdpﬁ/ﬁdlwﬁrﬂrzqwarowmbmugymamwc))mmgno];mew blobetureoR tvigh

ste l. - ) "
iRl AR i Ay o g QP BRI g 17
(1H d, J =2.8 Hz), 8.03-7.95 (1H1 m, 7.92 (2H d,
J =8.3 Hz), 7.46-7.07 (6|‘Examb!e3§ 02 (1H, d, J = 8.6
Hz), 5.32-5.17 (1H, m, 5.15 (2H s), 3.92 (3H s),

In—_-

I
N~

3

1.37 (3H, d, J =7.0 Hz") EP Chira
4-[(1SV1- ({5 Chl or o- 2- r(\,A\d Io o- - f I uor obenzyl ) oxyl be
nzoyl | ani no) et hvHbenzoi ¢ dci '@ Htl e conmpound was

prepared according t proce@ described in step
6 of Exanple 8 from
4-[(1S)-1-({5-chl orfo- (4 chl oro- 2-fl uorobenzyl )oxy]b

enzoyl } am no) et hyl | benzoat e (step 1): 1H NWR

( Dg@?[’%%s-&luoro %hé’\%xgg)ﬂjr dn‘ri 8- yﬁ);(ymeZhyg nWBhohr?e vl s@l@th@&ﬂ)d é/rll

( zqa.gnegaj Progecblge l?gpq:l w%eqlsolgted,aqa gummy gl % (A 9l)3%0r?([§glp;|l—l] d,
J =6.8 Hz); M5 (ESI) mz 462 (M+ H+, 460 (M - H)".
EXAMPLE 46 4-r
S) - 1- (( 5- CHLORO- 2- 1 ( 2- CHLORB™ AP UOROBENZ YL ) OXYI BENZOY
AM NO) ETHYLI BENZO C ACI D STEP 1. Methyl 4-1Y1 S)-1
-({5-chloro-2-r(2-chlorg-4-fluor ob%ﬁi’yl ) oxyl benzoyl ) am
i no) et hyl | benzoat e The | e conpound was prepared
according to the proce (bed in step 5 of
Exanple 8 fromnethyl 4-[{(1 S)
-[ (5- chl or o- 2- hydr oxy AT

o] et hyl } benzoat e
(step 4 of Exanple 8) §2
chl oro-4-fl uorophenyl ) neth nolt 1H NMVR (CDCI 3) 6 8.16
(1HdJ—28Hz)8107 HiH, m), 89(2HdJ
:83Hz 7.48-7.36 2H ,724710(3H

L6l ?@%Fz & Flgrbopnd) e 3%"%1%5?5’3}999%%”’2‘&}4 f’vﬁ}

47s$'nﬂ1b$lzedlﬂ):60rdn$gTE%QfolIowmg scheme and procedure (which is a varlatlon of
4- E &) Phock esq]é"fyﬁ 2-r(2-chl oro-4-fluorobenzyl)oxylb
enzoyl } am no) et h enzoi c acid The title conpound was
pr epar ed accordlng to the procedure described in step
6 of Exanple 8 fromnmethyl 4-[(1 S)-1
-({5-chloro-2-[(2-chl oro-4-fl uorobenzyl) oxy] benzoyl } am
i no) et hyl ] benzoate (step 1): 1H NVR (DVMSO CZ6) d 8. 49
(1H, d, J = 7.5 Hz), 7.83-7.65 (3H, m, 7.64-7.50 (3H,
nm, 7.42-7.20 (4H, nm, 5.25 (2H, s), 5.08 (1H, dgq, J =

)
—
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from net hyl
4-1(1S)-1-({5-chloro-2-[(3-chl oropyridin-2-yl)net hoxy]

woensagsieanm no) et hyl | benzoate (step 1): 1H NVReCDUE00£001158

6) d 9.26 ( 1H, d, J = 7.7 Hz), 8.48 (1H d, J = 4.4

Hz), 8.05 ( 1H, d, J = 8.1 Hz), 7.87- 7.73 (3H, m,

759 (1H, dd, J = 8.8, 2.8 H®), 7.52-7.36 (4H, m,
1.

2 7, 6.8 Hz), 45
eréegl Sw)t%e cﬁg);r&iyll\%dr?rg%ﬁ%comp?u &5 (M + H)+ 443 (M
' . EXAMPLE 48
4 (a(lSVl [(f5cCHLCRC}2 r(2-gHL MVENEEINY B
Al PYR ST WB Y HBENZ O
S ERP 1. * yl 4-1(Tyeon UL 2) MsCl, EtgN P
({5 chl r o- 24( 2- chl or obenz{) {y MO MsO

t| et hvOam golpyri di n-3- vDcar bpanam nol et hyl | benzogat e
The title conpound was prepared accordl ng to the

procedure descri bed N step 2 gf Ex e 16 fromBr
met hyN o ( 1 A ClCOCHgCl _
[(ifz_cﬁﬁ{mw (22 pHeny? I {)

yl } cambamy! ) dugzholjet hyI Meehz o ep 1°6 Exarrp e* l
16) afeHs( 2- chl or ofenzyl ) met hyl ami neNH 1H NMR (CDCI&W
8.54 (1H, d, J = 8.1 Hz), 8.30 (1H, d, J = 2.7 Hz),

8.18(1H,d,‘J:2.7Hz)788(2HJ:83Hz) 7
7.46-7.16 (6H, m, 5.38-5.25 (1H, M, 4.55 (1H d, J =
13.6 Hz), 4.40 (1H, d, J = 13.6 Hz), 3. 90 (F3H S)

2.53 (3H, s), 47 ( d Hz) .
23 L ok,
-1 (] 5% or o- @2 chl’or obenzyl ) (ngt hyl ) ani[noj, py di n-
3-yl) gardeany! )&m oolet hyl Jdpenzoi ¢ acid Th ‘t

conmpound was prep accies@ ng to the pr do e
described in step @ of ExEfpt& 8from et hyl 4-

S)-1-[ ({5-chl oro-2g[ (2-chl orobenzyl) ( et hyl)amono] pyri
di n-3- y| }carbonyl)am no] ethyl } benzoate (step }):
1IHNWVR (CDCI3) d 8.59 ( 1H, d, J = 8.1 Hz), 8.31 ( 1H,
d J =28 H), 819 ( 1H d, J = 2.8 Hz), 7.93 (2H J
= 8.3 Hz), 743736(1H m, 7.34-7.18 (5H, nm), ‘
5.40-5.25 (1H, , 4.54 (1H, d, J = 13.5 Hz), 4.42
(1H, ®dAY = 13" ¥ Hz), 55 (3H, s), 1.48 (3H, d, J =

7.0 i, VB ( 8 (M+ H , 456 (M- H)'
EXAMPLE 49

4-((1S)- 1- f r 5- CGLARO - ( TETRAHYDROFURAN- 2- YLVETHOXY) BE
NZOYLI AM NO) ETHY O C ACID STEP 1. Methyl 4-((1

SV1- (r5-chl oro- 2- (t@t rahvdr of uran- 2-yl net hoxy) benzov
panrii potethyl)benzoate The title conpound was
prepared according to the procedure described in step
5 of Exanple 8 fromnmethyl 4-{(1 S)-1

-[ (5-chl or o- 2- hydr oxybenzoyl ) am no] et hyl } benzoat e
(sﬂrmarac&oméf (oxgomiaes 8) and

%ﬂo‘ﬁﬁ%% 810% ?hﬁ%ﬁ)ﬁ’ld% PPE?’%B 1{4 T%E" Nm?\l gg%ghs?’ gooﬂ.lm] hgﬂéomde (44
( e 4¢ mpnq)) Wag ettired at pom tgnmeradure for 30 HNWRS Phemydilycidet2y5.0 g, 33
2 ihm&ewds zﬂided m—or% p%rtldﬁ)and Yhe?’r%a&t@h'mndﬁe whs :ﬁe§te§ at 2 & for 5 h.

H%’ég retafﬁ? raléture was bf&g?u rgor‘l&e)mpegettg% agrg ?gra(:tg }_E,)ethyl acetate.
3.Tod c@niyiged Bydnicrgxirads @6re alried ®e8900(mm5tmha®|,—tultemicamdsy>lvent was
2 rdftovbed 8Radr ?éducé@ Jwes]surgo'ﬁl% %%cﬁ&ﬂ'ﬂromb waJs pﬁlﬁ?&% % %Iel+eluent

(total 3H
H)1 1 hegf%es{ef\nyl aoplsate’) tasgiyasthe dlol 31754, 69 %) a a yellow oil. 'H NMR (400

4-MHZLEPEILY § .56 Gh) 10,073 (i, S, atvocnp iy .02 BnyiHYES. S50ty )H)e4.00

nzqv. fhe title conpound was

pﬁ@p%@&ggﬁg%2@8%0&%%%&%& ure described in step

6 of Exanple 8 fromnethyl 4-((1

S)-1-{[5-chl oro-2-(tetrahydrofuran-2-yl net hoxy) benzoyl

] am no} et hyl ) benzoate (step 1): 1H NWR (DVMSO-d 6) d

8 82-8.72 (1H, m, 7.91 and 7.90 (total 2H, each d, J
8 3 Hz), 7 68 (1H d J = 2 8 Hz) 7.60-7.46 (3H,

-— o~ o -— P~ " a Al o
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A m xture of nethyl
4-((1S)-1-{[ (2, 5-di chl oropyridi n-3-yl)carbonyl ] am no}e

wohyisjilbewzoat e, (step 1 of Exanple 16, 204 ny, POTAB2005/001158

mol ), (2-fluorobenzyl)nethylam ne (264 ng, 1.9 mol),
and diisoprpylethylamne (167 ng, 1.3 nmol) in

di met hyl sul foxide (5 m ) #&s heated at 150 OC in an
oil bath for 24 hours. The reaction m xture was poured
into water and the aqueous m xture was extracted with
e Plephrationetf @bmpodidel or gani ¢ extracts were washed with

Egg ?galléﬁy’mg QIOI&SF(IQQ)' diqE. § %nﬁcﬁ}tn@ ethyl ap&late ¢1I08ML 8 el und-Eh ﬁﬁtrogen
1Py edeg e RPN e 2 s Fo P SRASb NS U B CorT T B Fmol)

2ivdg ddoedafvia0Bting@ 2andgthe 8Eegtioof mixtues twas| alowedrjoumam to room

1%@'&5’(»&%%0@%8&%}8 r(ainE' sggfved]no drgl rgm 1)19 @ f%e( al%Blmt of

dtrremylamgre:;S ﬂﬂL 23. Oggnpltpqas adofeg fouorge%by_ﬁr)e haqesgl@pnyl—,ch[p&de (1.6
( mﬂ, 201 mrol)l 2Fhe. r84ti6r? ixiuid wad siftfdd %t 2dr( tbhiperaure #r 8 h, treated
'_@)HCIS?:E:}?, t%rsetl| at rgdm %eréperé’u?r"el "for 2 hoJrsA’gfhg%ue&rs p‘p1as:e was

4s¢r(ar_@)d dnd @qrgcigh wiih ethgl-doettef | Theraonbings IoJ0aRe teijacisape A giried
18Vdri bilm3suibhbed FRGEY, | ahaNoRedaldyy tehldesr Qhder a6duded BRssure to

ek Pl P TR e et B 0o

SYH MVR( (@66 BHECRGID-S[7(B-(oh id), 65@!&2)’3"} (et Gﬂyl1)'|h|$l9r4dl]1p1ﬂ)i 5.58
di t 1):
A e e B b AL <8 DO
,J—28Hz)825(1HdJ—28Hz)800(2H
d Prebaratiéh & Gdimpound 837 (2H, d, J 8.3 Hz), 7.35- 7.19

( %lea s%t,onzof égrn?%;ﬁg 42%’5'91{957 E\gﬁ% t@ gr% (éé'HLb\le ad%!ed{Jr ﬁ\l sodium

( Emrg)xrqlp/ A1l 4(1|\ypmol).|jouowwl4lqy (rpwtylmemylammpr@logdq_ 75 wt % in
4V\fa(e15‘@5 fht ). (K- r%mrﬁur’e(vfhs GlikSIROBFINZ N mpEstufdN6r 18 hours then
S'\Néﬁ’ fate%ag.? k@k é forYJ‘ hour G Iﬁ%alysrshqo%lwy %N%geQer‘ﬁ‘g’}k Pg The

A+4aclicB) mikiure v8s prlight & oM (tempsidtanecive e lRyqraeleyaepalaiefo The
| F%&iﬂéo@é r,!m§se rr&c @rat:aeréu Dt topeheetamy kHeb@d'hm%errﬂ_é}ﬁb btiab® were

dé@é'}“‘i‘dﬁ@[ﬁ‘ quﬁe @g%\g_eerép CCOHlBhaég é@grre (ﬁp‘d %é@ﬂ‘g ﬂv%%r??ncoi/ed under
Syedued {pessirbor @hnjaerdppy (& - haeprgdust ropl & asilicaoded yeolugim (7:3
%mg{ Q%ﬁ tle%@remertﬁ??x '4}0*{;‘36? 2R o &b 9"?21 1 of Exanple

orobenz am ne:
gll\/(F}LH 0 §1Hz,CDCl) &7 m, 1§) %740( THSH)d7 0§ (m 22"64%&1 }H) 3.50
8.(h61H)1288 g, 1) 2.82.(6, t) , 7.98 (2H d, J 8.4 Hz), 7.35
(2H, d J=8.4H), 7.21 (2H, d, J 8.4 Hz), 7.06
(2H, d, J = 8.4 Hz), 5.37-5.23 (1H n) 4.34-4. 29 (2H,
br@gparagrorgngogrmou@G 2.59 (3H, s), 1.53 (3H, d, J =7.0
Hzro- a diEHdN2ef ébnddntrated ammonia (60 mL) in methanol (60 mL) was added a

PO AR R B o £ botn

C onigtorenaasigtisrep rag peane tbrapecature iftrR4t v tThe p\atyele d;tna\@ed no starting
des.géd apr%q'raﬁnfhgs Hee r@dcﬁlfn RS d%n(fernﬁéfb&rﬁﬁdey bedficdd(plessure and

hl"or o- 4- chl or obenz nmet h am no
d.)tre OO Y5 PHUIFY AHVAOY KER BV B Db aTEpus Bhece wes
DivRled @R BhercbxBaci& WithHthytl acelate: Thdcdrim)ned&rg&mlc(echts were

3 drrg% \ée?’g% W%ul@%tezﬁl}_{(éd_lanfgsolvegt_ v&% r@ B@ u5§er?<§dd(sgd'pre§§ure to

= ggve349|zg 57%())9)1‘ (ag}upoalgohoj &asgayell@y orI gvhg:yr \5a927ar(|qq_|on without
rr)pur,ﬂoa&;’n(ZH s), 2.62 (3H, s), 1.55 (3H, d, J =7.0

Hz); M5 (ESI) mz 458 (M+ Hy+, 456 (M- H) . EXAWVPLE

52 4-1(1 S -i-r -CHLORO"-r P- CHLOROBENZYLKMETHY

AM NO PYRI DI N- SY CARBQ\Y AM NA ETHYDBENZO C ACI D STEP

1. Met hyl

4-{(1S)-1-r((5-chloro-2-r(3-chl orobenzyl) (nethyl)am no

| pyridin-3- vHcarbonvDam nol et hyl | benzoate The title
conpound was prepared accordlng to the procedure

P
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(1H, d, J = 14.1 Hz), 4.31 ( 1H, d, J
(3H, s), 2.58 (3H, s), 1.53 (3H, d, J

14.1 Hz), 3.90
7.0 Hz). STEP

wa 20051057163 S) - 1 PCT/IB2005/001158

-r(15-Chl oro-2-[(3-chl orobenzyl) (et hyl )am nolpyri di n-
3-yl)carbonyl )am nolet hyl ) benzoic acid The title
conpound was prepared accor-d2ng to the procedure

describ in ste of  EXx f h -
ST RRCE e 35 S8 Enal e foy A0 G Y P e gy 0
dinm-18Y, 2yi2(wa2ioR R0 jaei 3] et hyl }benzoat e (step 1):
1H-NI\/R(CDCIS) d 8 76 ( 1H, d, J = 7.9 Hz), 8.31 (1H,

J = 2.6 H) 22 ('1H d, J =2.6 Hz), 8.04 (2H
dpiﬁpafa%orsofﬁ?wpwdz?o (2H, d, J = 8.3 Hz), 7.32-7.18
( 3ta stifed sblubign 6flddmpdyundle &.07g,22Mapmolbin3&rehy@6fuab B0 mj.) under

4 iffod %3% g%deg%{leg%é ngkggmﬁ@glg{M Tﬁe re.]ﬂctlo Jn%xﬁrewa);cooled

4g;g) (&Y Ghlq@acetyhg'@rlgML2 qu_ 15. ERmRb I g@ded dropW|se and the reactlon
A ik SIvad Watrh s CHbER@Rpertdre Pl ICREBENZ Yanalysis showed no starting

A%ﬁﬁéféga'ﬁl\_'% I\/g tenreﬁclz}llkn % %@ %E %Mn@gm&dcgg%%&e and
Sjhelresidyeswesh pamt@ned between srovrelsd reglyous rediHmp biegrhonate ;pdjethy!
dbéb1§e \él%aérQQm’ B@é&ﬂ@é&&éﬂ)‘él@%nm&ﬁeﬁh\?ﬁbﬁwblei | ®ied over sodium
un ar e e procedur
e aB eee Tierd Bsove Pl b FroRul v sppgotamice
8)7(4.4 b{(g9B% )43l anrodf-viditp meidiwich 2vap beasitapiyulifeaiiono] pyri di n
)(/1R}(‘3@d @REYddcﬁ 5"7@6%#3{110} bapgRais, £ 54 @P 1), @fgo (m, 1H), 5.04

uoro enz I )mst hyI ani ne: NVR
@bgﬁls)“%@ ‘B*?(“l ‘HS é .29 (1H, d J =

23Hz) 8. 20- 8 15(1H n) 798(2H, d, J =82 H),

2HZ) 7.24 (1H dd, J—74 138
Pfe%aé?ggé"f%%‘é’ ‘i"é’% 40-5.25 (1H, ),
J Te ajgiirrgd pplytion o Bq_quyp[j 7d4 43, H Q@@olm)lsopgopgl@lqogpytolggne (90
2{7@.@30(@!'.‘)‘ un8er, nitloged, Wia8Hddéel a dolaioh.dd pbiagsiunSidruibxidé (3.9 @, 33.0

DR ROVBARTOLER T Ty rarion B was SRy BRg R SBpgre
ylfdriéhees et wierdpoid Lﬁlmalnel%lawmﬂie vegstiqyrwaspomglete. The pH of
a@r%q{eéjdtlﬂrg mﬁxﬁlré R8s QJJ&Q&QH raSprQ)@t%QtéIy*é%y‘ the &ddRPn ®f 24 hydrochloric

SPOR, e SeRoHTO T BYLE0 s CoreHBIARHIEST SEHREHP U 6] Fopidee
diwas Partitioried detneay le)ranace]etityvatbre niwadoedust mpsel jvas separated,

1 'B%%Mg éﬁ@@' }_é;jltlg% %f Zl@ I\(aO’H'| éexﬁiacteli it etﬁ&l "gz)etatesaﬁ)ﬁlth(a ]c'dmblned

J og;aglcgaxp:g()ts w?re3@|e@2cp{er aodugn sulghage Ijﬁt?red 7ar§izso}ve2bwes ﬁq"noved
Mundéf . rO@scBd Pesb @, The, préduéOwhs Bérified bhi, a Biica del FdlumBHB:1 ethyl

mabet%tﬁg a&}gyt R/e mﬁwggwkfé% d4 g, %%;@%/EEEE%}(GHOWOMESI )
4- *{*M@)@@WZ RIS, k), ﬁ@w@m&%w NETIHETAN Ay 6.00

E/gltEﬂhSDll HN: 3.30 MPEARBERIEAM) NSTHHYIDBERZ ¢h O HAG. RSFEPH)L.
y

44(1S)-1-r(f5-chloro-2-r(4-fluorobenzyl Kmet hvnam nolpy
r iRdepareBion oiferenpoom/Dan nol bt hvDbenzoate The title

CWON‘@&OQ}E}@@@%G@ 5@@60’(@ HQ\OF & tte%y%@.l%q% fiL) was added
described in s g rom ne

S)aagequp {Ssd'wmcafbaﬁaze [(?rwet%w?]%‘ PSRy - chrﬁgﬂhf@%%jrcp%{l (#9838 9,
- 3=88yhinoir dna itk gkiiriphaiyihbsphinb eatoatre (0) $0.698 g, ®H80 mmol). The

CEpRs Bl o o rbigbRPPeg? 0 B YA gy S saning

2 repteds) remginig. [The ygactin myxture wag blfqgght toprogm t%rgqxqrat@{e cpngeniyated
Wderﬂe@@@e@%ﬂess@se Ind the Jesidlip , wak. pahitibndd® beilden Mater and ethyl

3 ag@takes %ﬁe éyu!iel’%%h)as? :\D;vél(s) s%ara(t)elu(qg fld%r eéractﬁd (tv%ﬁ?étaﬁ) ’c?tate the

STEP 2 .

4-f(1S)-1-r((5-Chl oro-2-F(4-fl uorobenzyl) (net hv

am nolpyri di n-3-yl)carbony])am nol et hyl j benzoic acid
The title conpound was prepared according to the
procedure described in step 6 of Exanple 8 from net hyl
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Experi nental Exanple cAMP assay in human EP4
transfectant were conducted using the nethod descri bed

wabhasaos7bhe results of these studi es are sumMmaPCIEBR00F1001158

Table 1. Table 1. Results of cAMP assay in human EP4
transfect ant. SUBSTI TUTED MORPHOLI NE COVMPOUNDS FOR THE
TREATMENT C]: CENTRAL NERVOUS3SYSTEM DI SORDERS Thi s

i nvent | at es erials and t hpds, of

| aGBhed RighBh SR P B cPa SRR, STeRRo Zrdha and spupsy wes
oreroovediundanedusdd prespae.t indial ehroraatngrapiychf dife teaeiipnipnegiuet gave
proei"D%to'f rk%si?éot SRdL@Naglef itGdnty RURGSr a6id. Vi The q*o%‘aétd%s further

F cOprerBod o U e pRP e T SEUNOTS TR P b o o

rebepswdoto in the literature as selective

”%Wﬁﬁ@g@%ﬁ%%%t%@ h Q'Q%Qﬁmszr&'\‘?bﬁgm M@K@WMB 7.04

on deficit tiVvit
di@e e p-9¢ AEDIHNAS0 &h 1Hb 428 MedH) ﬁé &@nw A8 th%ﬂ%

agﬂ children of 3-5% and is characterized by the core

AR ARECER e foie Py rpt ome of “ADHD can be

successfully treated with psychonotor stinulants such
asprifl-divh Bheni dat e (Ritalin) Cl oni di ne, an a2-

adrenocepto reats t essi ve

o Seen Bl meRiDe Blas & B ZAAREER Fnighe 2B L) was placed
siwgderfa oizngensittigspabieeanitsonied o HACH Aredrirpérpibleseiudian of BedtAl in
Clt&ﬂé ;@g ’th/@lé'Or}gL i fo0.d mﬁﬁr)tv@a@tadﬁé’d HQS\W&& fvbé é?/hlh’tfe" ﬁ(eu&%ctlon

e simlar or |cac§ re uceﬁ%§
efm'éfeEeSW% YaEpRss rqoalbremp?s?furmm % Ak WBP“ (AT ¢ anaysis
C anaieifedcthé [pedsend ¢ ssyartrigamnatedal di s aurtler anaunt o Bpear ©.3 oL, 1.0

b%’g@(&lg\ﬁgg%e rlic{ & relé@t%ﬁ &t?ﬁ%%%'sﬁrﬁééi forpasfﬁﬁ@r qtsrhi Lﬁ‘ltild"le reaction

Psestioaplele, by(ld 63 Thgg%@m;quxtuq% wasrggmmgl)ed tqu)” % and quenched by

d [ tﬁ& Bl@?\ﬁnse Wil df’gl IsB&iurh fhy@rbkldjed horednixiieywdedified lvemedter, and
YESSIOH

tg? F%Lfﬁﬂ‘.l% Rr?a%ﬁ rseP%tefi S?ﬁd e%(t}%npa(i jlgf% té %r% '{he comblned organic
aI exiradie ei@l washpd with bree, died, oD Gediurg 5u!3hater,517terp¢ 'ﬁf‘d SA‘EH[D was

an)émsmnﬂ@er' ré&lcg@ﬁﬂegﬁﬁé l%tdl\/éréso 869 bla Q&\b‘?'oﬂp$ hik o® Was subjected
reSC (0]¢]

u
D6 AR hEREoBe e le 97 ARGl 1 568 Sogaeayendneh R SHe-e
J . Fhldro-phengl)-pyaldin-N/&ygphkniveasthylemarpHoB@0 (108 @0IE1D )66 %) as a thick

d m,
;S&Cﬁgﬁ FF& D |%t5 aab JlHﬁz@Llo‘%c(_ﬁ\% '7b§ (rﬁobﬂ eB%4 (m, 3H),

di ah @Sféﬂrbxémﬁ(%ﬁ")r%g%é@e 8@:(”" nire-ad-6 %ﬂb‘ét%@n(”\(ﬁ{" ), 250
Dur; azH). et19Fa|NMFM13|76AMH%¢a3bGIJ)1|6 d11ackskeds, PRy cHEIS) myz 364.97

. 1997 ( S g) 85 1 to bRt &t .
o CraT P o=+ T o Eftdraw B2 Sl €7k 3051 SOR Ao Founc
pé@é&@?%ﬂﬁﬁﬁﬁﬁﬁé?%oﬁ%»inattentlon and/ or
hyperactivity-inpulsivity that is nore frequent and
severe than is typically ser%% in individuals at a
conparative | evel of devel (D agnostic and
Statistical Manual of Mental D sqgrders (DSM1YV),
Aneri can Psychiatric Assfciatio Washi ngton, D.C.
1994). In order to be di < »th ADHD, patients
nmust denonstrate synpto f ADHD that cause
i mpai rment before the age¥ 0b s§ven years, and synptons
nmust have been ongoi ngf or IdngﬂH than six nonths in at
| east two settings (e.g., school [or work] and hone).
(See DSM1V). Several NRI conpounds are known.
At onoxetine, an NRI, is now commercially avail abl e
(Strattera(r), ElIi Lilly) and is beginning to be used
extensively for the clinical treatnent of ADHD in both
children and adults. Atonoxetine represents a
non-stinulant treatnment for ADHD. The nunber of
treated ADHD patients is expected to increase as a
result of the introduction of atonoxetine and enhanced
educatlonal initiatives. Accordlngly, there is an

o r APr<I IFN 1 o a
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X is aryl, a heterocycle, benzofused bicyclic, -G -C

10al kyl, -C2-C8al kenyl, -C5 -Cbcycl oal kenyl, -(CH2)
wQ2ei3a0swsl oal kyl , fused cycl oal kyl, H, SCF3, RgUAB2095/001158

-Cl-C6 al kyl, -CC 6al koxy, -CrCeal koxyCr Ceal koxy,

-(CH2) nS-Cr C 6al kyl, -(CH2) nSQ2-Ci - C 6al kyl ; wherein

each group is optionally sulidgtituted by one or nor e

bs ?tC‘é % u g}h@r%d eggg@‘%@%%éhggbﬁ%@ﬁwor&wg? 33)'8 %gsé’ed from

-fldwdprbenyJ BEGesiuGHiFdnide Ll uordpaRi®)] accOCiHB20 gen@@HRPgedure

%E%? ng@m al kyl, -CON(Cr
o %Srzbg:h%f/igrsogyum ' Eﬁga&?%?\l(gb%@nﬁal koxy, - SCF3,
-Cl C4al kyl - S-C1- C4al kyl, -CrC 4al kyl -S-,
-CIC?IkyINR‘R NR R', w tERarhple3provi so that when X is
phenyl , substituted phenyl, Cl-C4 unsubstituted al kyl,
hal o- substituted Cl-C4 alkyl/,\N nsubstituted C3-C8 )
cycl oal kyl, or hal o- subgst ed C3-C8 cycl oal kyl, then
*"and @re either (RlS) (41R) . RI-R5 are
i ndependently sel ected o i s -Cl-C6 al kyl, aryl,
- C3- C8cycl oal kyl, -Cl1-Cg al ken -C8 cycloalkenyl
_(CH2) nC3- C8 cycl oal kyl[ -Cl-C5 al koxy, -Oaryl,
heterocycle, SO2, OH, RHko, -CF3, -CHF2, -CH2F, - COCF3,
- OCHF2, - OCH2F, -Q(CH 2)nCF3, -CN, -CONH2, -CON(H)C r

sy AR o U rre&pr%rgeﬂaosag%g@@rarxymms@éd from

((;A]_fl@@ghﬁwl mggr@sr_yrr@q@mrﬁe, pnd 2-gthoxypbgnelaccesding to general procedure
CradrslaiRoRted aarachudmyRil, ManaPeiress2 imHIRf the groups
R1-R5 are attached to the ring can form a benzof used
bi cyclic ring conprising a phenyl group fused to a 5
or 6 nenbered carbocyclic Bxampged8f a phenyl group fused
to a 5 or 6 nenbered heterocycli¢c @roup containing at
| east one of N, O or SFThetero and wherein each of
the groups -Cl-C6 al kyl - Cscycl oal kyl
- C2- C8al kenyl, -C5- C8 oallkenyl, -Cl-C6 alkoxy,
het erocycl e nay be optiohalqy $ubst|tuted by one or
nore of the foll ow ng groups yl, heterocycle, OH,
hal o, -CF3, -CHF2, -CH2F, - OCF3, _ OCHF 2, - OCH2F,

r Cé6al kyl ,. - (C

O%)s%r[(ﬁf]@)ﬁ?'ﬂm%ﬂw etetﬂ,vlerarwlﬂs H%ﬁlo"t%‘érrwszié%@d% 2,6-

CﬁﬁlukmbhemS@Eﬁdmg for geﬁﬁal peydeBore 2, and Ghs Géed-aSaGuibmy oil. MS
@xhp[ .C dal kyl -S-, -C CdalkylNR R', and NR R';
aré |ndependently CrCealkyl or H nis 1to

5; * denotes a first chiral center; and @enotes a
second chiral center. An aggmbbgmal aspect of this
i nvention relates to conpounds of the fornula I

wherein R1 is O GC6al kyl, halog -SCrC

6al kyl, -CH2OC1 C6a|ky oaIkyI

Cl- C6BI kOXy, phenyl, tuted phenyl, or pyridyl. A
further aspect of the | ptes to conpounds
wherein R1 is -Cl- C6al kgxy, C 6al kyl, or -CN

O her aspects relate to conpound wher ei n R3 R4, and
R5 are not ali substituihd at the same tinme. Yet a
further aspect of the invention relates to conpounds

' | f
PTNNERRITE A W R
c dbyobbenys 1 -(dhatnadphdRxy) Rihyl-artbhRiheayase r‘ssrmdegeeﬂdmm |y
S%&ﬁ)‘l&@cyfcfoﬂ&ymaé:nesrgn bréMge adebidfag dﬁ)é al prd&dufd C and was

further aspect t he |nvent|on re es to conpounds
wHeflaiehase @W%bt@%&&r@ (N5 further aspect of
the invention relates to conmpounds wherein the
heterocyle is pyridyl, thiazolyl, pyrazole, oxazole,
benzof uran, or di hydrobenzofuran. Yet a further aspect
of the invention relates to conpounds wherein the
pyridyl is a 2-pyridyl group. Yet a further aspect of
the invention relates to conmpounds wherein R2 is

hydr ogen.
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Yet a further aspect of the invention relates to
conpounds wherein the conformation of both @nd * is

wWe 2815418868 ur t her aspect of the invention rel at B6TAB2005/001158

conpounds of the fornmula Il and pharmaceutically
acceptable salts or derivatives thereof, wherein: Rl
and R6, R7 and R8 are indepéﬁdently sel ected fromH,
-Cl-C6 al kyl, aryl, -Ca-Csc ky -C2-C6 al kenyl ,
- C5- C8 cycl oal kenyl Cﬁ% %?% @% cycloalkyl -Cl-C6
al koxy, -Oaryl, heterocycle ed2, OH, halo, -CF3,

- CHF2, -CH2F, OCF3, - 2, - F, -Q(CH2)nCF3, -CN,
-CONH2, -CON(H)C r Csal Mgl - Coal kyl) 2,

hydr oxy-C r C6al kyl, - IKYGL- Coal kyl, -SCF 3,
-Cr Co6al kyl -SO 2, -Ci1- alkyl gS-Qg r C4a|ky|, -Cr
Cal kyl -S-, -C CdalkyINR R', and NR R', and wherein
each of the groups -C1f86 al kyl, aryl,

- C3- C8cycl oal kyl, -C2-C8al kenyl, -C5-C8cycl oal kenyl,
-s E%' )3 -dé-g?f%xy gﬁéﬂoxyp tﬁ%&ﬁﬁ B?t?li ﬁe{ﬁ?é{lmg G20 BYritRRBLd Hom

tute | ow ng groups:

- @o@gmnwpeswrp pqomqu@f;t‘é)[rqirag/te |g@ner@}qr00ﬁ%r%0 anghgs |solép’¢gs a

- oGkl oil.- SIEERCIy: @HMRHT> OCH2F, - Q(CH2) nCF3, -CN,

-CONH2, -CON(H) Cr Coeal kyl, -CON(Cr Co6al kyl)2, hydroxy

-Cr Coal kyl, -CrAaIkoxyCrCeaIkyI -Cr Coal koxy, -SCF

3, -CrC 6al kyl s > -CrC"IEP\(WNSM-C"I kyl, -Cr

Caal kyl -S-, -O CAal kyl NgyR", andNg R'; R and R' are
|ndependently -orC 6alkyll or H_nis 1to 5 R3is H

or F;, R4 is Hor F, how§ V R3is F, R4 is not

F;, R5 is H, hal ogen, Cr Co6al koxy, -S-CrC

6al kyl, -(CH 2)n-0O( OCF3 or -SCF3; and *
denotes a first chiral en&iééiand @lenotes a second
chiral center with the pro that when Rl is nethyl,
-Onethyl, -Oethyl, d and R3-R8 is H, then * and

@ar e elther (S1IR) or (R1 2 and further, when Rl

~ S ByR-AlrphersxRghgndmathy-nomseling | wagy Smth%%?chy? allytphenol
t hesbrdin iGN ® Feddebi@es ASINR)B aid MaS)sola®d a8 kdVisdons ablorless oil

£ 3P o e G B 2o a2, b9 FIPRELI. g iy, oo
- S t68BR Y, 1H), OB 1 85 81 18yA04 (rrr;@H) @@@;ﬁc&fﬁo@l RYl). 3.65¢8t, 1H),
C@aiok@mH Py Bs-dyh (m bﬂmd 70-054 GRS MY EB5) BI8DYC0AuNO+HI;

P M e N

O76en, thzgedi 8.48.el ate to conmpounds wherein R3, R4, and
R5 are not all substituted at the sane tine. Yet a
further aspect of the invention relates to conmpounds
wherein at least two of REXABA®43nd R5 are hydrogen.
Yet a further aspect of the in tohed) rel ates to

conpounds wherein the confor n of both @nd * is
S1S. A further aspect ntion relates to
conpounds of the fornu by o) J, and pharmaceutically
and/or veterinarily accept bld salts or derivatives
t hereof, wherein: Ais O S non-phenyl heteraryl

sel ect ed fron1pyridine furan, thiophene, naphthal ene,

AR B ea0dn il P naBiERopRng ek BiPlyge, rap e

a cpheswyhdlmg argldé K&E’demyd}(parlmreﬁﬂiomyrmﬂwllmnwlrn3 ace) Nsee@cheme

org, Somphi®l lﬁ?% f&fowtng%rcﬁ@&@é oﬂrswuﬁorpérboplﬁound 1 (0.30 g, 0.85
Opt| Onal % I tut Y‘yone or nore of

o bR 1 geCEo RSP i@ A a%@?@éﬂa%efﬁrﬁmgﬁ%ﬁwa@m gooled to
@Q(m'loba/ coravakbrsigl solyibie oyRed-AIGR5 GB&d keaolyéne, 1 GonL, 3.3 mmol) was

I S e S e A o

- C1- C6 al koxy, -Oaryl,
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- (CHa) nS- C1- Coal kyl, -G -C 6al kyl - SO 2,
- (CHs) nS2- C1- Ceal kyl, -Cr Ceal kyl-S-, -CrC

waabisyodie3 R, or NR R', wherein any of the prerComB2005/001158

groups is optionally substituted by one or nore
substituents independently selected from-Cl-C6 al kyl,
- Q Cecycl oal kyl, - Ci1-C6 al«6xy, subst ituted or

U308 B RN ol Sy i, e v
- @hin e@@ENHO D), °C @ENGudnchad Lgahe Kisppwise @A of D6 sgdku b‘lyCQOXIde
hh“ﬁé @é)fﬂogml)@ur%%d@dlluted ﬁ@'l:%iuengthe%flk p%@s@separated and further

apﬁgﬂcﬁﬁmﬁx tollﬁqa f{pg g@mbn%/@d oggaﬁgteéﬁr@a,\é%/r% dnecﬂ, (g)qer sc@ixn’b%ﬂphate
alilkeydd, andCReleBaivie reploved GeCBalyaddqabdsenm)ib give &R0 oidighit brown
b'&@y 2,@0 chror% ﬁhg%ﬂ;‘%fﬂé l?{%cnon E@H@t)t Ne3siffed &Y GoIQk KYd:1 ethyl /

apke;mte/mgéﬁ%m fe5RYd ) Gare 0@BRAY (3P| %) of (f@nrsg')l% Pofuosogh* RYYR (400
MEH2E DO §:32 (W alHy)d. 12 (when)evmoapm)of 10 the, 2%, @BUDs(dj TH), 3.96

opt i su t|t t e stitu
R A2 T L 65 oY G0 Y B 05 UBRY S 27105
(%d’%dﬁz@&“‘ﬂ@lCHN-'@w@ﬁNzﬂzkgﬁlyd ariti09 7 ‘ie?’bé%1loé36 %ifound: C
nab o ¢ Fedho o s o OH2F, - OOF3, - OCHF2, - OCHRF,
-Q(CH2) nCF3 > -CN, -CONH2, -CON(H)Cr Csai kyl,
-CON(Gi - C 6al kyl )2, hydroxy-Gi -C 6al kyl, SCFS, -G C
6al kyl S@2, -Cr C4al kyl -S Egm@ddl kyl , _O Csal kyl - S-,
-d-C 4alkyl NR R', and NRR'; R and R' are
i ndependent |y CrC 6al kyE! or H icairal to 5; * denotes
a first chiral center; &and @I es a second chiral
center. A further aspgf nvent| on relates to
conpounds wherein Z idl pyrid | . Yet a further aspect
of the invention relates t cdnpounds wherein the
conformati on of both @nd Hg, s, Compounds of the
i nvention include the follow ng conpounds and their

Q@g@ég%&@é E))de%- c-:y(?cg(ty) &leﬁyl Sr’nael’thyﬁ ’mo?phop '\ﬁe{gesryﬁthgﬁz%d from the
_ZCPWWIWOI ng( 2wmiidei f(§-[Rheayéytiding: yf@h\@)n‘oﬁtW] melt)hwrll -B-OR®)r phiBg the

R&owi n%tprocedure To a solution of compound 1 , 1.1 mmol) m anhydrous

e o S e o] S

Zoﬁ‘ (bBraBe-tatrahypindurax \cpmpler y.OMmiat teydHydmwiurgrh &.4 mi.,, 3.4 mmol) via

i r%gmﬁ'lhe Qécﬁ%W%lxﬂP{@&ﬂ&Wed @?Hoﬁ" ’Jej-n'ﬂgr%f?xhé)*o‘r B&h. TLC analysis
| or o- enox
2-S[pwad\io ne%%@%vaﬁﬂfé nei%hebﬁawiynﬁ Omwrfftf%?fafﬁwm@mex

; (8.0 mL, 3.0 mmol) was added and the reaction mixture was heated at reflux for 2.5 h.

2- T[LB eﬁgﬁs %%ovsefd dd #9& r‘?éjﬁ\)%@/%l n*ﬁ%wgga{.h ﬂ%& 'vaaﬁoI Iugn%'mm
2 t?mwéatym {reat WIMMH@ yanrr%f@h Wﬂuﬁaét papifipd ﬁtsrtfpﬂﬁﬂditlﬁléof 2N
g -sbigm %{z@rbﬂa& @rml/émadi@mwamn hedwth.- mRd &oﬁﬁdmemﬁgg}@?raleumis were

2 7o By oot Byp Ao e bR PR il rgssure
2 “Tiwo? ciPhmatograpti¢e 00Xy -redetiery Iprastthpn | silive r gaholeiuar; — 3:1 ethyl
2 aeé@{emeina 16 ¥t cRBRh PR R@X ¥iknIBRREPkse/A6thshoBloh¥k second

> )[gevp 00673 6 ioherfigrires Pyadysty y H HVERAPQ M +GRSY A $9HBY 1H):
i rvess (g, 68y, Etdoqpny 21} 616 Xy, mel),8/96) mmemcﬂ& (mg1H), 2.82 (m, 2H), 2.64

J: %H)g]'léart?r so'i‘ﬁfgr?ﬁé!)) mBrh%H)éb KEEE% r z”ﬂgpﬁﬂo NQy, 4? % CHN -
hifO; Calc'd: 05503% H491 A, NR02'% Found: C5501 % 4.97 %, N

2-d do2v Et hoxy- phenoxy) - pyri di n- 2-yl - net hyl ] - nor phol i ne;
2- (Mor phol i n-2-yl - pyridin-2-yl - met hoxy) - benzonitril e;
2-[ (2~Fl uor ophenoxy) - pyri di n- 3-yl - net hyl ] - nor phol i ne;
2- (Mor pholin-2-yl -pyridin-3-yl -nmet hoxy) - benzonitrile;
2-[ (2- Et hoxy- phenoxy) - pyri di n- 3-yl - net hyl ] - nor phol i ne;



2-[Pyridin-3-yl-(2-trifluoronethoxy-phenoxy)-nmethyl]-m
or phol i ne;
wa-2ps205%3 Di f | uor o- phenoxy) - pyri di n- 3-yl - net hy PCTABI0pHI@1158
i ne;
2-[ (1- Oxy-pyridi n-2-yl oxy) - phenyl - net hyl ] - nor phol i ne;
2-[ (2" - Chl oro-bi phenyl - 2-yl 6&y) - phenyl - et hyl ] - nor pho
ine; (2-
FI uor o- 6- met hoxy- phenoxy) -FFFPE*A- 3- yI - met hyl ] - nnor pho
l'i ne;

2-[ (2~Fl uor o- 6- met hoxy- h%noxy) pyrldln 3-yl-nmet hyl ] -m
or phol i ne;
2-[2- (4- Fl uor o- phenoxy i di -yl oxymet hyl ] - nor phol
I ne;
2-{[ 2- (4- Fl uor o- phenyIN~™ -onxy]-phenyI-nethyI
} - nor phol i ne;
2-[ (2- Fl uor o- phenoxy) - (4 R lo phenyl ) - met hyl ] - nor pho
l'i ne;
2-[ (2- Fl uor o- phenoxy) - ( 4- fluoro phenyl ) - met hyl ] - nor pho
i .
5. (Ff%[ %) Pd]e]nyl dz tol)él%ndm 3ylo>81)] metr]yl] mom%wo\ r]e was R’[hFSlzed from the

2. c{oges{py@qhml (.63[ henyl- (pyndln -3- onxy) methyl]- morpholln- -one) usmg General
- (Bobyery Fﬂi}ﬁév A M%e@‘y‘bﬁbﬂﬂﬂ%nmld iR @19 coupling step) and gave 0.20

5 %%ﬂ ri\lbl'['zcﬁ)"fn gﬁ’&?{j “‘é??g[ﬂl?ﬁeﬁg%/’fh Gjact?;grprc?géftpolq Silicd Gel (eluent —

2 C{Phibmacetewmtmhnnl) ave @880 g (A5t ] therdesyhe prodict. 'H NMR (400
2-\1h2 OBICRIT8 8RY T H); Pod [QEM), 7RAGRAYFH) RO N, 1 HIT S8R, 1AE 5.13

2-EPHENGPE (- YL PG (oplibi FPH -V ASY (Predt Pyt 32 B PP (&
nesH) 2 (NIK) 2r/C861007dCRHaNEyH Ipheny| - net hyl ] - nor phol i ne;

[ (2-1sopropyl - phenoxy) - phenyl - net hyl ] - nor phol i ne;
(Benzof ur an- 6-yl oxy) - phenyl net hyl ] - mor phol i ne;

(2- | sopr opoxy- phenoxy) -BRER®I*Snet hyl ] - mor phol i ne;

(2- Br ono- phenoxy) - ( 4- quoro phenyl ) - met hyl ] - nor pho

[

[

[

e;

[ (Benzof ur an- 5-yl oxy) - yl ] - nor phol i ne;
(Phenyl - o-t ol yl oxy- nmet rp ol i ne;

(

[

[

n

Mor phol i n- 2-yl - phenyl = X ) phenol ;
Cycl ohexyl - (2- et hoxy- phen y Hnethyl] nor phol i ne;
Phenyl - ( 2- pi perazi n-1-yl - phenoxy) - met hyl ] - nor phol i n

(Bi-2- (R et o hienop)-phérehoeiyii-phehgline mes synthesinert 2tiodrophenol
Lf%rdw/%tt%g%nggall“ 08?1?/ rep aenr?o\';’flys)ISOI %?136/1 a ut myyl TI rrl\o/l?ph ?D 305

2 [(2 Cycl opent yl - phenoxy) - phenyl met hyl ] - nor phol i ne;
[ (2- Cycl ohexyl - phenoxy) nethyl] nor phol i ne;
(2-Di f1 uor onet hoxy- phenoxy phenyl nmet hyl ] - nor phol

Chiral

2-
2-
2-
2-
I
2-
2-
2-
2-
2-
e,
2
e

2-
2-
ne;
2-{[2-(2-Fl uoro- ethoxy)- he oxy| enyl - met hyl } - nor pho
I
2-

[
e;
(4- Fl uor o- 2-i sobut yl phenyl net hyl ] - mor pho
e;

[
{
in
[
in
2-[(2-Chl oro-6-fluoro- phenox§&*ﬁhenyl met hyl ] - nor phol i
ne,
|2| (&3&3 (.- O ARV IR Y. b RGP RN - TRAY! L fRERRP 2.
2-ipgrRongloiprohnaspisinglie aeneys! Pistsedtys AmBe MRp jsokise et gureny oil. 'H
2- rhn(nﬁxﬁbdjlgwmbmebvﬁhmoxyé (P e bo (et 1My d.saner, PARki70&4, 1H),

, ng?& VYAl 2sh B! BUOL Y8 d W RBS T B AP R e, 12 60

2-{[ 2- (4- Fl uor o- phenoxy) - pyri di n- 3-yl oxy] - phenyl - net hy
| } - nor phol i ne;

2-[(2, 6-Di fluoro-phenoxy)-(4-fluoro-phenyl)-nethyl]-no
r phol i ne;

2 [(2 BronD phenoxy) phenyl nethyl] nDrphollne
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2-(5,4' -Difluoro-biphenyl -2-yl oxynet hyl ) - nor phol i ne;
2- (2- Phenoxy- pyri di n- 3-yl oxynet hyl ) - nor phol i ne;

wa-2pBA108765| uor o- phenoxy) - pyr azi n- 2- yl oxymnet hyl pemmBph&001158

i ne;
2-[2-(3,4-D fl uoro-phenoxy) -pyridi n-3-yl oxynet hyl ] - nor
phol i ne; 2-(Phenoxy- phenyl -8t hyl ) - nor phol i ne;

2y E0 R RIS 516 YA06 e Ry ! 89810k 1ERARNEL

2 Apgigsis: Istch jor-GaothENGw - 2Z.94: sk B)09pNeh§d.Fioeeciy, F58ribHot7: N,

[
Zﬁ??Q-Benzyloxy-phenoxy)-phenyl-nethyl]-nnrpholine;
2-[ (2- Fl uor o- phenoxy) - phenyl - et hyl ] - nor phol i ne;

[ 2- (Mor phol i n-2-yl - phenyl Erstpiery) - phenyl ] - met hanol ;
2-[ (2" - Fl uor o- bi phenyl - 2-yl oxy) - phenyl - net hyl ] - nor phol

i ne;

2-[(2,4-Difluoro-phenoxy) - pyridi yI-msthyI]-m)rphoI
ine;, 2-(2'-Methyl-biph <yMNoxyytet hyl ) - nor phol i ne;
2-[ 2- (4- Fl uor o- phenoxy N\ dé',%-yloxynethyl]-norpho

i ne; H
2-[(2-Ethoxy-phenoxy)-pyridin}val-nethyl]-nDrpholine;
2-[ (2- Et hoxy- phenoxy) - phenyl - et hyl ] - nor phol i ne;

2 4 2168 B B0 A TR OLBE b Biizea fom 2
2 (o rhepbmsthy)-tewrbpRersRPPOERensAid net ity nofsitiol PHE 6

; hydroxybenzofuran according General Procedure C employing the alternate etherification

A i L

2- [ phenyl ( 2- propyl phenoxy) et hyl ] nor phol i ne;

2-[ (2- et hyl phenoxy) ( phenylgkampibyé] mor phol i ne;

2-[ cycl opropyl (2, 4-di f| uor ophenoxy) net hyl ] nor phol i ne;
2-[ (2-et hoxyphenoxy) (1 cH Chiral '

- oxi dopyri di n- 2-yl ) met hyll | mor pholine;

2-[1- (2, 6-di f1 uor oph&doxyy - 2- phdhyllet hyl ] mor phol i ne;
2-[[ 2- (benzyl oxy) phenoxy, N -yl ) nmet hyl ] nor phol
ne;

2-[(2-isopropyl phenoxy) (pyri |ﬁﬁz-yl)nethyl]nnrpholine

. 2-[1-(2-et hoxyphenoxy) but yI}i¥phol i ne;

2-[1-(2- et hoxyphenoxy) - 3- met hyl but yl ] mor phol i ne;

izﬁé)(-g-[(g)_-(gllécjppo%(r)g -pm%rr\]oox)y(/ygh(eﬁgllfnkelﬁ?yrl]pnporr]&\%}{r%e) &L "hh SRR Rdm 2-

2-ioppetyhenenyiresnssing {oeuametahpropsaured and was jsaiaterlds]angnphy ol

Ol \XPCI): 328 [M+H]". -

2-[ (2- et'hoxyphenoxy) ( 6- net hoxypyri di n-2-yl) nmet hyl ] norp

hol i ne;

2-{(6-nmet hoxypyri di n- 2-yl J§x@mpledif | uor onet hoxy) phenoxy

] met hyl } nor phol i ne;

-[(2, 3-di hydro- 1H i ndeng4-yl o

r phol i ne;

-[ (2, 6-di fl uorophenoxy

i ne; 2-[(2-bronophenoxy §
-[ (2-chl or o- 6-f | uor ophenoxy) (ghenyl ) net hyl ] mor phol i ne

2-[ (2-cycl opr opyl phenoxy) ( ptrenyl ) met hyl ] nor phol i ne;

N, N-trimethyl -2-[norpholin-2-yl (phenyl) net hoxy] benze
BLitgyls. - ~(4-fluoro- )-methyl]- l thesized

T s By P TS P el ) TR

]fmﬁlﬁ foplsnol magnesium * bromide and bromophenol “according to  géneral

-drdc2dire Cramd 4vat Isuatedpb agxyhy op.hesyApoe 8ey ML phol i ne;

-[ cycl opropyl ( 2- et hoxyphenoxy) net hyl ] nor phol i ne;

[ (2-cycl opropyl - 4-fl uorophenoxy) ( phenyl ) met hyl ] mor ph

i ne;

t[2-fl uorophenoxy)] (pyridi n-2-yl)nethyl ] norphol i ne;

[ (2-cycl opropyl -4, 6-di fl uorophenoxy) (phenyl ) et hyl ] m

phol i ne;

[

Y

N

ridin-2-yl)ngthyl]

3

orvphenyl ) met hyl ] nor phol
) met hyl ] nor phol i ne;

TCNTTN

D

=

-[ (2- et hoxyphenoxy) (4- met hyl - 1, 3- oxazol - 2-yl ) net hyl | m
r phol i ne;

~ I T L Y P . Y A T N T . T T T

YO NONNODNNNTND



2-[ (2-i sopropoxyphenoxy) (pyridin-2-yl)methyl ] norpholin
€,

wa-2pc2oprepyl phenoxy) (pyri di n-2-yl ) mgt hyl ] nor pROTiB®Y5/001158
2-[ (2- benzyl phenoxy) (pyri di n- 2-yl ) met hyl ] nor phol i ne;
2-{pyridin-2-y|[2-(tr|fluoronethoxy)phenoxy]nethyl}nDr
phol i ne;
2-[(2-isopropyl -5-net hyl pheno pyridin-2-yl)nmethyl]m
or phol i ne; BRRGHR

2-[[(2-met hyl pyridin-3-yl)oxy] (phenyl) et hyl ] nor phol i n

e
2-[ (2-cycl opent yl phenoxy, -yl ) met hyl ] nor phol
ne; .,
2-{pyridin-2-yl[2-(tri®uprofetfyl)phenoxy] nethyl}morp
hol i ne; ﬁE¢N¥

2-[(2, 6-difl uorophenoxy) (4-net hyl -1, 3- oxazol - 2-yl ) met h

I hol X . , .
YRR e B s myiong Phem TSy TO RS AR CH1 SYEIeRES eggring
2 Geherhl( Rroeithexy pyplioyingihg -atérhats wiherifimaijdn} seguerice (Vimthe mesylate)

aL& §ias €5 YLy Lidins Aritly) Seylbipeny! ) met hyl ] mor phol i n

2 [ (2- et hoxyphenoxy) (3- et hyl pyri di n- 2-yl') met hyl ] mor ph
ol i ne; Example 49

2-{(3-methyl pyridin-2-yl)[ 2- (trlflHoronethoxy)phenoxy]
met hyl } nnor phol i ne; CH,
2-[(2-i sopropoxyphenox
nor phol i ne;

2-[(4-ethyl pyridin-2-y 20 quro-G-nethoxyphenoxy)net
hyl ] mor phol i ne; H

2-[ (2- et hoxyphenoxy) (4-et hyl pyri di n-2-yl ) nmet hyl ] nor pho
l'ine;

2 1$ 12-e)rrtehyloatolyBxyyrhétRyl)em oipiidline meis heynibasedeftdny [2}mesinyd lpbenol

2 chuct? toe eﬁeral r}c/xrx?dalrenA fn ag ;?Jaé% ﬁ? r?orp gnl rI]\/(I__)S (APCI): 284

2P ( 3- fIuoropropyl)phenoxy](phenyl)nethyl]nnrphol|n
e; 2-[cyclopent-1 -en-1 -yl (2,6-dif
Iuorophenoxy)nethyl]norph% inﬁ'

2-[ (2, 6-di met hoxyphenoxy) p yP?nethyI]nDrphoIine;
2-{1-[(2-ethoxypyridin-3yyl)o Fhipet hyl but yl } nor pho
i ne;

2-[t(2- cyclopropylpyriﬁi:rg- )oxy] (phenyl ) met hyl ] nor p
hol i ne;

2-{1-[2-(4- fIuorophenoxy)pﬁ;;gﬁy]ethyl}nnrphol|ne,
2-[(2-chl oro-5-fl uorophenox pyridin-2-yl)nethyl] norp
hol i ne;

éf?z pbwrbnc%ntlﬁﬁawméth&wtbr%nml wggets hdsPBd PRA! i2Rhzyloxy

enol gccgll'd?ngrtc? ggnepal S,%gé( ure /P Xnth tg\e ?o_llowMg rrg%, ca}/or‘] mor phol i

(2- bronmophenoxy) (pyri di n- 2-yl ) met hyl ] nor phol i ne;
[ 2- (fl uoromet hyl ) phenoxy] (phenyl ) net hyl ] nor phol i ne;
(2- et hoxy-6-fl uorophenoxy) (phenyl ) net hyl ] nor phol i ne

P — =

(2-fl uoro-6-nmet hoxyphenoxy) (pyri di n-2-yl ) et hyl ] nor
l'i ne;
(
in

j 1

2- ethoxy 6-fl uor ophenoxy) (pyri di n-2-yl) et hyl ] norp
0

[
0
- [
|

- [

(2 6- di f 1 uor ophenoxy) (pyri di n-2-yl ) net hyl ] nor phol i n

—
—

-(3-f|uoropropoxy)phenoxy](phenyl)nethyl]norphol
2-{2-cycl ohexyl - 1-[ (2- et hoxypyri di n- 3-yl ) oxy]

I}nDrphoIine

2, 6-di fl uorophenoxy) (2, 3-di hydro-1 -benzof

-7-yl) et hyl ] nor phol i ne;

-cycl opropyl - 5-fl uor ophenoxy) (pyri di n-2-yl ) net hyl

hol i ne;

quoro 6- i sopropoxyphenoxy) ( phenyl ) met hyl ] nnor ph

)

o— "

'N‘_‘NCN_QSI\)(DNSI\)'ON I\)l\)l\)S
-~

/\ﬁ/‘\:/\k<

|—|§|—|
NUI\J



10

15

20

25

QNOI\)”NOI\)_NQI\)I\)

2-{1-[(2-et hoxypyridin- 3- yI)oxy]pentyI}nDrphoIine;
2-[ (2- bronophenoxy) (4- net hyl - -oxazol - 2-yl ) net hyl ] no

WO pbsliosis3 PCT/IB2005/001158

2-[(2-f|uoro-6-nethy|phenoxy)(phenyl)nethyl]nnrpholine

2 [[(2-isopropyl pyridin-3-y#Yoxy] (phenyl ) net hyl ] nor pho
li q§ 2-[ (2- et hoxyphenoxy) (1
$°h9M%zol - 2- yI ) met hyl ] mor phol i ne;
- [ £ et hoxyphenoxy) (pyri di n-2-yl ) et hyl ] nor phol i ne;
- [ -i sobutyl pyridin-3-yl)oxy] (phenyl ) m
thy nnrphollne
2 0- 6-i sopropyl p 0X e ho
o Pd- C/HZp4O pgly ) ']0%%);{;?&&){4 : p
yclo Iiéﬁﬁluor fen xy phenyL;nmﬁh
I|ne
-[(2- Igﬁo 6- quorophenoxy)( NHethoxypyrldln 2- yI
hyl ] mor phol i ne;
-[(2- bronn 6- fluorophenoxy)(pyrldln 2- yI)nethyI]nDrph
l'i ne;
-[(2- bronDphenoxy)(6 nethoxypyrldln 2- yl)nethyl]nnrph

0 ei. tal
Zﬁ%Tiyppuoro 6- met hoxyphenoxy) ( 6- met hoxypyri di n-2-yl ) m
et hyl ] morphol i ne; 2-{1

- [stepr1@ PRA¥MIA df @bApcimir k) 0xy] - 2- met hyl propyl } mor phol i ne

2 APBRAL 1 IBPL By 1 BRRERERY Fh e P ©£28) Byagineh lppsydigiuran
hydd mbr. phokheyas shaken under a hydrogen atmosphere (40 psi) for 18 hours. The
g >ilturL> W3 ﬁﬁ%?éﬁ%ﬂ%bi‘] g'c?T@cdfdr}rPMd&Hééﬁkrh@@ LR tddngsd pressure to
t WPP ( C o or\)/?écorlrg gurcr)lx¥ f%y(g I224 g, 47. 8¥A>] QXXI%VI%D(CDC};) )6758 (b

23[ im; 7. huwss(rﬁ e{H)rv 08 uog, aRpt §190 fpiremos (pheynplspreet ty)l 4.65

1%5‘]4453? H 439 0 THod S AH SR S R TS (b A NS (58 iz
IE%Q%MH%@&HA]’( ° y3)p ° OX)YfZ ))
? [ (2- et hoxyphenoxy) (1, 3- oxazol - 2-yl ) net hyl ] nor phol i ne

2 Stp2: BreppifioN SARRMBLY) ( 1, 3- oxazol - 2-yI ) met hyl | nor pho

| iTioeg solution of morpholinone 2 (0.214 g, 0.750 mmol) in toluene (10 mL), Red-Al (65%

sglil.lf dnliR toRIchOX YN Y vitisiadsd/ drdnidd at BBy &kibY hbdRs RAOLtired
2 af fog-tempRsRgrediof frtt FYPASRIRSh MRS SH TR RY I95oRwisR POfiRSY §f 2M

halaoresolution (5 mL) and acidified to pH 2 with 6N HCl. The solution was neutralized

27 V\[I’[F\ ?sa\%ra%of NM@?&%%&%X&@MW{OEQM &y{ HS“n{I]_) ZT%l&%EQé’ L)Jganlc

2 eztraqt 946 avashed Witk bing [apd siies Prast AV EPKS) NeuSRer FifopeiyRet was
2-16rdovst :’mﬁdéﬁ&iﬂbédjbl’@sé’we/tmhémiobwdt IwasDUmERe |o|h I&Q;oluﬁmd)f silica gel

u enox
20 e B DERRA WA il L LR o
f dYielgnd.AGR g.ottpOuUmES 56iiBB £GheHINNIR é@'h@ﬁ)eﬁﬂﬂ‘léil 38y(m, 5H), 6.97 (m,
a%sm % |d5“o deﬂ@nWS@'(@ﬁﬂ afMb @, asH, Y BOFERRY, 3.90 (M, TH),
e(91y1H), 45” f1||-H g'?é %9%(¥85p&e[8 hOmﬂ] anly&s:

($)ha4<-‘i?! fbr(ﬁ%)zH16IiZ@aE(015yHiM ICt, 88.97;-Hh [68%0 Ky #.7 . Henpd:-Greoieg] .- #b; N,
i ne;

( 4ﬁ 2-[(S)-(2-1sobutyl - phenoxy) - phenyl - et hyl ] - nor phol

i ne;
(S)-2-[(S)-(2-Bromp- phenoxy) - phenyl - et hyl ] - nor phol i ne

kS)-Z-[(S)-PhenyI-(Z-vinyI-phenoxy)-nethyl]-nnrpholine
(S) 2-[(S)-(2-Chl oro-phenoxy) - phenyl - et hyl ] - nor phol i n
(S) 2-[(S)-(2-Met hoxymet hyl - phenoxy) - phenyl - net hyl ] - no

r phol i ne;
(S)-2-[(S)-Phenyl-(2-trifluoromethyl-phenoxy)-nethyl]-



(2S,

3S) - 2- (Mor phol i n-2-yl - pyridi n-2-yl - met hoxy) - benzoni tri
wOen05(188,63 PCT/IB2005/001158

3R) - 2- (Mor phol i n-2-yl - pyri di n-2-yl - met hoxy) - benzoni tri

le; (5)-2-[(5)-(2- -

Fl uor ophenoxy) - pyri di n- 3-yl =%kt hyl ] - nor phol i ne; (2S,

3R) - 2- (Mor phol i n-2-yl - pyri di n- 3-yl - met hoxy) - benzoni tri

le; (2R

3R) - 2-[ ( 2- Et hoxy- phenoxy) -p@Mplisi- 3- yI - met hyl | - mor phol

i ne; (2S,

3R) - 2-[ ( 2- Et hoxy- phenoxy) - py

i ne;

(R-2-1(S)-Pyridin-3-yl trijf | uor omet hoxy- phenoxy) - m

et hyi ] - nor phol i ne; 0" Y H

(R-2-[(9)-(2- ,4-D'f|uo?grphenaiy)prridin-3-y|-nethy|

] - mor phol i ne;

(R -2-[(R) -(2-, 4-Di f1 udr'® phenoxy) - pyri di n- 3-yl - net hyl

]-nnrphollne

Sﬁ)a; -B1(sf-CydlonbsyfPe ethislylpHbRbxgiibtRydmorBiiRY | waBt Ryrdthes¥BE P from .

h
Ssyclghetxylgbagra%mntﬁrowdg a&d%%trﬁ%y p@ewl @Q%rdl%@n%ne%pm?qure C
- nadptes lisoratsd as 2RUMBTR)oil( RIS (APCI): 320 [M+H]'.
FI uor o- 6- net hoxy- phenoxy) - pyri di n- 3-yl - net hyl ] - mor pho
ine; (R-2-[(9)-(2-
FI uor o- 6- et hoxy- phenoxy) - p§#PKi33- 3- yI - net hyl ] - nor phol
i ne;
(S)-2-[2-(4-Fluoro-phenﬁ
phol i ne;
(S)-2-{(S)-[2-(4-Fl uoroxhenyl
| - met hyl } - mor phol i ne;’ o
(R-2-[(S)-(2-Fluoro-p Eﬁﬁxy)nx4-fluoro-phenyl)-nethyl
] - mor phol i ne; ) \H
(R)-2-[(S)-(2-FIuoro-phenox§&;Lﬂ-fluoro-phenyl)-nethyl
] nor phol i ne;

S)-(2,6-Difl h h t hyl ]
ZS}]@ [&g ?1en(3/I - plperazmu1o§l %hgno%gorr)l(g’{lzyl]eno(?gh%lhnene w%ls synﬁ)]emzed

( Séocé?rd{ng S) gedrefay prlocdumres| A dnd( R et haskiyolftbe AOX gumew by MSNAPCI):
r%ﬁ (23,3-/"-2-12-Cyd Ohl eXyl -1

éthd&y phenoxy) - et hyl ] - nor phol i ne;
(S) 2-[(S)-1-(2-Et hoxy-phenoxy) - 3-net hyl - butyl ] - nor pho
l'ine; Example 53
(S)-2-[(S)-(2-AIIyI-phenoxy)-phenyI-nethyl]-nnrpholine

(S) 2-[(S) - Phenyl - (pyrldld 3- y - et hyl ] - nor phol i ne
(S)-2-[(S)-(2~Bron0-pyr| on y) - phenyl - et hyl ] - no
r phol i ne;

(S)-2-[(S)-Phenyl - (2-p- tonI{Q/Nldln 3-yl oxy)-nethyl]-
nor phol i ne;

(S)-2-[(S)-(2-Chl or o- phenoxy) - phenyl - net hyl ] - nor phol i n

€, (5)-2-[(S)-(2-Methylsulfanyl-phenoxy)-phenyl-methyl}-morpholine was synthesized from 2-

( %)/letﬁar[egtl?an)(l %hén%?fcc&@% too&%n%?(yrzce%hl%Wand%tsh%'laledngr pd?;%my

R)"- 2/19[((‘\8?1 (Bétollr an- 6- yl oxy) - phenyl - met hyl ] - nor phol
|ne
(S)-2-[(S)-(2-1sopropoxy-phenoxy) - phenyl - et hyl ] - nor ph
ol i ne;
(R -2-[(S)-(2-Brono- phenoxy) - (4-fl uoro-phenyl) -net hyl ]
- nor phol i ne;
(S)-2-[(S)-(Benzof uran-5-yl oxy) - phenyl - net hyl ] - nor pho
ine;, (S)-2-((S)-Phenyl-o-tolyloxy-nethyl)-norpholine;
(2S, 3S) - 2- (Morphol i n-2-yl - phenyl - net hoxy) - phenol ;
(S)-2-[(S)-Cycl ohexyl - (2- et hoxy- phenoxy) - met hyl ] - nor ph
ol i ne;
(S)-2-[(S)-Phenyl - (2-pi perazin-1-yl - phenoxy) - met hyl ] - m

{ n- 3-yl -met hyl ] - nor pho

)-pyridin-%-yloxynEthyI]-nDr

yridi n-3-yl oxy] - pheny
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(R -2-[(S)-(2-Bronmo- phenoxy) - phenyl - et hyl ] - nor phol i ne

Wbs_yos21057(6$) -(2, 4-Di fl uor o- phenoxy) - phenyl - net hpCTABOPON1158

ol i ne;

(S)-2-[(S)-(4-Fluoro-phenoxy)-phenyl - net hyl ] - nor phol i n
e; -82-

(R -2-[(S)-(2-Et hoxy-phenoxy)-(3-fl uoro-phenyl) - net hyl
] - mor phol i ne;

(R-2-1(S)-(2-Cycl opropyl Eptrepi®®d/) - phenyl - net hyl ] - nor p
hol i ne; (S)-2-(2-Phenoxy-phenoxynet hyl) - nor phol i ne;
(R)-2-(5-Fluoro-4"-nmnet hyI bi phemirdi- 2- yl oxynet hyl ) - nor p

hoi i ne;
(S)-2-(5- Fl uoro-4' - nePh ;jcw 2-yl oxynet hyl ) - nor p
hol i ne;
(R) 2-(5,4" -Difluoro-b | oxymet hyl ) - mor phol i n

(S) 2-(5,4'-Difl uoro- bi phenWZ yl oxymet hyl ) - mor phol i n

(R) 2- (2- Phenoxy- pyri di n- 3-yl oxynnet hyl ) - nor phol i ne;
(S),2-[3-£4-Fl uoro- pheﬁox/y) pyr azi n- 2-yl oxymet hg/sl/] nor

ploi i ne; 0 |
S 2 2°%3, 4-Difl uoro yridin-3-yl ox
@ phgl i ne; * - = j
2('5) - Phenoxy- phenyT - W' ) ot phol i ne; 07"
(S) 2L\L,Q\B) (4' - Fl uor o- bi phe xy) phenyl - met th

- nor phol i ne;
(S)-2-[(S)-(4" - Met hyl - bi phenyl - 2 onxy)-phenyI-nE$hyI]
nDrphollne -

( %) 22[(§ (SMekanBEMEN-PreYioBABRSMhetRIERMbRdIRS Wid dyniFesiRfrom

@;[12z“ﬂftbe)e'se@npﬂrqmsswymnsﬁw BHERARNCIFACHIA edhp it
e ;prdc@&yre:3S) -
[ 2- (Mor phol i n-2-yl - phenyl - net hoxy) - phenyl ] - met hanol

S)-2-[(S)-(2'-Fl bi ph | - 2-yl h | -meth
\ rg_{ﬁ\pph E}grqe) i§tarting meueogsoo mé % 8€5nn¥mol) ways d(l)s)égeve in eFn (5 anFli) Wl¥h IllaOH
3R M2, (12 i) DITD hriiknstiered Behidi Yhs Bield BOT22-(720 g toBsl hmeipand
grﬁ% reic%fni xhure_.yvas ?’u&reg F]Oé r11 61)(2% TB()e/ Felaa’uon V\@s >gl.xench with H/ali j (30 mL)
r @ind extragted mto 1:1 hexane:EtOAc (2X20 mL). The combined organics were washed

( %\R}n ‘bﬁne{ (@BRhiLf, 2ridd MMaﬁ@f XY donBHirbidH K dhynéss. n‘mehﬁétérraﬂﬁ

r phol 1 ne;
(Flé)eaﬁegc(est)fo(MtBQSap\gfh@nemyl)prvhetnyI met hyl ] - mor phol i n

( S’e)te [I'g taShng 55&%?(2578 918 n(? 6%1 r)nmoI? Q/ disso ved }6 Aﬁlom?orf%qg 2 mrL

2 a[nd Beptha23P6 o Phminion wAs wlided lae asblptstin chigrpfomm @dint )rat D C.

Ztger sjlrr n éor 4 k]ours th% reaction was flltered th h cotto |n a p| ette and extracted
( t? uor ophenox (Jé I'] nmor ph
ol With&% ag. NaHCO; (2X10 mL). After concentra ion, NMR ana y3|s oft e crude shows

g Zfean Zgr{v(e%rohItcu@éxﬁglépmm&uow@hmméo(cpmny (PreAyl ] mor p
( é)g%b?@%‘js—) t"é"‘i—?”&‘? ?rf)%ug} %Sp céor%%l)%s f() prﬂenyl ) met hyl ] nor pho

I|ne

:? ﬁ{e%} Wérb?vvﬁd?é%ﬂv@&‘lﬁﬁ%Mbl’@&lbﬂbh]ﬂ@é)&h@'dtO@ The

3e3ein bl g S5t 51 B PP SBRBBEER Y PREL T RAGY TR 17

| rtlaae reaction was concentrated to dryness and taken up in MeOH (W|th 5% HOAc).

§ @.r&nﬁ( ?ﬁ? ioh SR YREERENG kg 4L ABRY. i wstihg Wigt h
( 2\4,90'2 e[Uins( \Qltrstl\@ Nt fiddeSh gARE/Jololeptaip ol ihieh e ApiRGHIped to

(28) 2-1(S)-[2-(benzyl oxy) phenoxy] (pyri di n-2-yl) net hyl
] mor phol i ne;

(2S)-2-[(S)-(2-isopropyl phenoxy) (pyridin-2-yl)nmethyl]m
orpholine; (25)-2-[(1 9)-1

T I N N\ ~ r 7 A ~\ A
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N, N N-trinmethyl-2-1(S)-(2S)-norpholin-2-yl (phenyl)neth
oxy] benzenam ni um

WO028)5+185766 S) - { [ 2- (4- f | uor ophenoxy) pyri di n- 3- yl poxgBiopHen1158

nyl ) met hyl ] nor phol i ne;
(2S5)-2-[(S)-(2-brono-4- fIuorophenoxy)(phenyl)nethyl]nD
r phol i ne;

( 5afina by SOREEE, th"%ﬁw?ﬁ%mh FRURER

t hgdnprmpaip emgihna;713 degrees Arc) was -90 degrees and HPLC analysis of the

( ﬁﬁ\mz.—n_ha(cé)aa Lol butRy. QRS by 33d P bidi n- 2-y1 ) met hyl ] nor
phol 1 ne;

(2S)-2-[ (R -[2-fluorophenoxy)] (pyridin-2-yl)nethyl]nor
phol i ne; Example 55

2S)-2-[(S)-(2-cycl opropyl -4, 6-di fl uor ophenoxy) (phenyl)
nmet hyl ] nor phol i ne;

(2S)-2-[ (2- et hoxyphenox -
hyl ] nor phol i ne; gy;QO
(25)-2-[(S)-[(2-ethyl pyri

or phol i ne;
2-1(S)-(2S)-norpholin-2-yl(
itrile;
(2S)-2-[(S)-(2-isopropoxyp
nor phol i ne;

(hi$8 ?—%éS) (g %)yclgpenpyf 8 e¥1!)>?yr)1 SlQeon)y(/y%étﬁ%]r-r%griprp&lir%e_ Xllag %%hggﬁgédz%ggfding
( 28)endre] Hrodedi-amizydspduietakas)a quyrmiyckolis. 2M§ (ARG BSE [Mbii p

hol i ne;

(2S)-2-{(S)-pyridin-2-yl[2- (trlfluoronethoxy)phenoxy]n1
et hyl } nor phol i ne; Example 56
(2S)-2-[(S)-(2-isopropyl -5- nethylphenoxy)(pyr|0||n-2-y
| ) met hyl ] nor phol i ne;
(2S5)-2-[(S)-[(2-nethyl p di
nmor phol i ne;

(29)-2-[(S)-(2- cyclopent phe. pyridi n-2-yl) net hyl

y) (pyridin-2-yl)methyl]

n- 3 yI)oxy](phenyI)nethyI]

] mor phol i ne;
(2S)-2-{(S)-pyridin-2- yI 'N uor oret hyl ) phenoxy] me

t hyl } nor phol i ne;
(28) 2-[1(2, 6- dlfluorophenoxy)(4 nmet hyl - 1, 3- oxazol - 2-yl

E g;— yglla é e ) phen [-meth J] morpholine was sy thesized according
r g‘%}mq%méfr%ie ﬁeﬁqgif \?/(aﬁs( |)Eolate 6|.S anl)clnll MnSp(ﬁPéll)Vgti.sz){l\i/IHH] Zh la?
(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy] propyl } nor phol i ne

(29) hz[ [(S)- [ (2-et hoxypyridPRPE1) oxy] (phenyl ) met hyl ]
nmor phol i ne;

EZF%-Z-[ES?T(Z-ethoxyphenoxy met hyl pyri di n- 2-yl ) met
yl ] nmor phol i ne;

(2S)-2-{(S)-(3-nethyl pyridin- [2-(trifiuoromethoxy
) phenoxy] et hyl } nor phol i ne;

(29)-2-[(S)-(2- |sopropoxyphen xy) ( 6- met hoxypyri di n-2-y
| ) met hyl ] nor phol i ne;

(25)-2-[(S)-(4- ethylpyrl&ln-z- 2-f 1 uor o- 6- net hoxyph
enoxy) met hyl ] nor phol i ne; 3

(28) 2-1(S) - (2 et hoxyphenoxy) (4- et hyl pyri di n-2-yl ) neth

@gg&p é) E éIHorb %tp% H pﬁlencixa/ zohgnyé n}eltha/ér or hollne Vé/ s s hes Zﬁ
orapp@“rjmg]@ge(\@'gy provefigre AQ)nd was isolated as an oil. MS (APCI): 336 I".

-[ (2- et hoxypyri di n- 3-yl ) oxy] et hyl } nor phol i ne;
(2S)-2-[(S)-[2-(3-fluoropropyl)phenoxy] (phenyl ) net hyl ]

" nor phol i ne;

(2S)-2-[(S)-cycl opent-1-en-1-yl (2, 6-di fluorophenoxy) ne
t hyl ] nor phol i ne;
(2S)-2-[(R)-cycl opent-1-en-1-yl (2, 6-di fl uorophenoxy) ne
t hyl ] nor phol i ne;
(2S)-2-[ (2, 6-di met hoxyphenoxy) (phenyl ) met hyl ] nor phol i n
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(2S)-2-[(S)-(2-cycl opropyl -5-fl uorophenoxy) (pyri di n- 2-
yl) met hyi ] nor phol i ne;

WO028)5/185766 S) - (2- f | uor 0- 6- i sopr opoxyphenoxy) ( pheayipioei/bn1158

yl ] mor phol i ne;
(2S)-2-[(S)-[(2-nmet hoxypyri di n-3-yl)oxy] (phenyl ) net hyl
] mor phol i ne; -84-
(2S)-2-[(5-fluoro-2-netho he y) (phenyl ) net hyl ] nor p
hol i ne; 4&gmp£%§

(2S)-2-[ (3-fluoro-2-nmet hoxyphenoxy) (phenyl ) nmet hyl ] nor p
hol i ne; F. Chiral
(28)-2-[(2-ethoxy-5-f|uaﬂgphenoxy)(phenyl)nethyl]nnrph
ol i ne; 0
(28)-2-[(2-ethoxy-3-f|uoriEh 0 henyl ) met hyl ] nor ph
ol i ne; \

(2S)-2-[(S)-(2-fl uoro-6- 0% p@enoxy)(phenyl)nethyl]
nmor phol i ne; NH
(2S) - 2-[ (2- et hoxyphenoxy) (4- methyl - 1, 3- oxazol - 2-yl ) net
hyl | nor phol i ne; ) )

(56 ST B €l i s e P TR TR A s

) raztbrging roGgteedl Proeedure A and was isolated as a gummy solid. MS (APCI): 332
(éﬁmﬂ -{(4-methyl -1, 3-oxazol -2-yl)[2-(trifl uoronet hoxy

) phenoxy] net hyl } nor phol i ne;

(2S)-2-[(2,6-di fluorophenoxy) (1, 3-thi azol -2-yl)net hyl]
nor phol i ne; (2S5)-2-{(1 S)-Hxample 59

-[ (2- et hoxypyri di n-3-yl ) oxy] pent yttgpor phol i ne;

(2S)-2-[ (2-bronmophenoxy) (4- hyl -1, 3- oxazol -2-yl ) nmeth

| 1 mor phol i ne;
)(/Z]S) -ZP[ (S)-(2-fluoro-6-ne hyg'?)%y)(phenyl )met hyl ] m
i’n; 3-yl ) oxy] (phenyl ) meth

or phol i ne;
(28)-2-[(8)-[(2-isoprogy

yl ] mor phol i ne; I
(28)-2-[(2-qthoxyphenoxy)(1,BPFHNEZOI-2-y|)nethy|]nDrp
hol i ne;

g 2(R)-28)-(4-y ludr@-2édohutyiyhengdqpne(ynetiil moshplinervetstsyhthesinep
(@) . . . R
(2 "5‘%—”[3 S B PIoSeb e Yy g 5T B TY Pheny ) et fy
] hol i ne;
(25)-2-[(S)-(2-fluoro-6-isopropyl phenoxy) (phenyl ) net hy
| 1 mor phol i ne;
(28)-2-[(8)-(2-cyc|opropylEfﬂqqefgrophenoxy)(phenyl)net
hyl ] mor phol i ne; o Chiral
(2S5)-2-[(S)-(2-brono-6-flyoroph y) (6- met hoxypyri din
-2-yl ) met hyl ] nor pholin o)
(2S)-2-[(S)-(2-brono-6- or oghenoxy) (pyri di n-2-yl ) net
hyl ] mor phol i ne; Fo
(28)-2-[(S)-(2-bronnphenoxy)(§;h$thoxypyridin-2-y|)net
hyl ] mor phol i ne;
(2S5)-2-1(S)-(2-fluoro-6-nmet hoxyphenoxy) (6- nmet hoxypyrid
i n(.SQ-Z;[QS)-(—ﬁ;@Ingo]6-fWg§opﬁmgpqu)59henyl-methyl]—morpholme was synthesized
( 280G o Gérral PRRXNPY Riafh Wadshib@ %y h gdnmiptdng] MSqRPEH:M22
or Jne;
(28" 72 [ (2- cycl opr opyl phenoxy) (4- net hyl - 1, 3- oxazol - 2-y
| ) met hyl ] nor pholine; (25)-2-{(1 9)-1
-[ (2- et hoxypyri di n- 3-yl ) oxy] butyl } nor phol i ne;
(2S)-2-1(S)-{[2-(cycl opropyl met hoxy) pyri di n- 3-yl ] oxy}(
phenyl ) met hyl ] nor phol i ne;
(2S5)-2-[(S)-[2-fluoro-6-(trifluoronethyl)phenoxy] (phen
yl ) met hyl ] nor phol i ne;
(2S9)-2-[(S)-[2-fluoro-6-(trifluoromethoxy)phenoxy] (phe
nyl ) met hyl ] nor phol i ne;
(S)-2-[(2-ethoxyphenoxy) (1, 3-oxazol -2-yl ) et hyl ] nor pho
l'ine;
(S)-2-[(2, 6-di fluorophenoxy) (1, 3- oxazol - 2-yl ) met hyl ] no
r phol i ne;
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]-2-phenyleth



| east about 25, preferably at |east about 50, and nore
preferably at |east about 200. Another aspect of the
wonresans7ed nvention is directed to a nethod of PCEaBi0ng001158
a human suffering froma condition, or preventing the
condi tion, wherein inhibiting reuptake of
nor epi nephrine provides a b&defit, the nethod
conprising the step of admi nistering a therapeutically
effective anount of a cong% ! gi conprising a
conmpound havi ng a pharnmacol ogi cal sel ectivity of
serotonin (Ki)/norepi nephri pe (Khijalof at |east about
25, preferably at least a nd nore preferably
at | east about 200. This also relates to a
met hod of treating a di iti
fromthe group consisti 'oyeplnephrlne
dysfunction, single episodic or lrecurrent "'maj or
depressi ve di sorders, dysthy#rc i sorders, depressive
neurosi s and neurotic depression, nelancholic
dG(STEﬁS)i @rCycinpropydinetyyl-pharogyiphenyivaietibif-mogbsline iwas eynthegized
J:c}fdlﬁré){ogéerﬁgra%bﬁﬂreoﬂ aRPVENQRS Lhs gﬁfrfﬁ’ﬁ)ﬁ@‘ld NS (APCI): 324
a epression (or reactive depression) including
|ﬁ&r%hsed appetite, hypersomia, psychonotor agitation
irritability, seasonal affective disorder and
pedlatrlc depression; bi pglgr digsorders or manic
depression, for exanple, prOP | disorder, bipolar
Il disorder and cyclothym c dlsor%ﬂ? conduct
di sorder; disruptive behéylor i rder; behavi or a

di st urbances associ at ed retardation

autistic disorder, andéfﬁﬁg Qrder anxi ety

di sorders such as pani ?L Qm/inth or w thout

agor aphobi a, agor aphobia w istory of panic

di sorder, specific phobias, for exanple, specific

aﬂSﬂB{(Sp@@Dﬂﬂoro%ﬁ@io&# -phBmyil-gisthyl]-swmhaline mlas lbyréhesized according

%IeHg‘ Moée%#ea)x an% %‘bbéteg a3 @ aqqﬁ'x[‘rb/’s lid. APCI) 339 [M+H]".

bseSS|ve conpul si ve |sor ate pectrum

di sorders, stress disorders |nclud|ng post-traunmatic

stress disorder, acut e strmampriesorder and chronic

stress disorder, and generalized @i ety disorders;
borderline personality di Y chizophrenia and

ot her psychotic disorders

schi zophr eni f or m di sor des 2

del usi onal disorders, b -ychotlc di sorders,

shared psychotic di sorders, photlc di sorders with

del usi ons or haIIucinations Mthoti c epi sodes of

anxi ety, anxiety associated with psychosis, psychotic

m)@g g@wﬁ% m%fﬁ?ltbhéﬁoﬁ%ﬁﬁ Mﬁfmoﬁﬁﬁﬁﬁﬁﬁds\é nthesxzed from [2-

di Sorder§ associ ated with 5
di Morrhelins2-¥iRbanvreiiep-eheryhmetnanel ageqidingsie; eforal Procedures A
as&RIF didadhsotafedbispajummydilich ik (APOloaas [Mi-EHr der s
associ ated with schizophrenia; delirium denentia, and
ammesti c and other cognitive or neurodegenerative
di sorders, such as Parkinson's disease (PD),
Hunti ngton's di sease(HD), Al zheiner's disease, senile
denentia, dementia of the Al zheiner's type, nenory
di sorders, | oss of executive function, vascul ar
denmentia, and other denmentias, for exanple, due to HV
di sease, head trauma, Parkinson's disease,
Hunti ngton's di sease, Pick's disease,
Creut zfel dt - Jakob di sease, or due to nmultiple
eti ol ogi es; novenent disorders such as aki nesi as,
dyski nesias, including famlial paroxysma
dyski nesi as, spasticities, Tourette's syndronme, Scott
syndronme, PALSYS and akinetic-rigid syndrone;
extra-pyram dal novenent disorders such as
medi cati on-i nduced novenent disorders, for exanple,
neuroleptlc |nduced Parklnsonlsn] neuroleptlc
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general nedical conditions including attention-deficit
di sorder (ADD) and attention-deficit hyperactivity

wdi2eiridern3 ( ADHD) and it's recogni zed sub-typespCiaBions/en1158

nervosa; chronic fatigue syndrome; pain; chronic pain;
cycl ot hym c di sorder; depression (including adol escent

“depression and m nor depres$bon); fibronyal gia and

ot her sonatoforn1disorderﬁaéﬁqc%gding somati zati on
di sorder; conversion diso Re¥ain di sorder;
hypochondri asi s; body; glysgmr phi ¢ _degar der ;

undi fferenti at ed sonafoMor M di er; and sonat of or m

NCS); incontinence (i.e IR nconti nence; genui ne
stress incontinence; a i xgd incontinence); urinary

di sorders; premature ejacul@tidn; inhal ation

di sorders; intoxication dis s (al cohol addiction);

mani a; m grai ne headaches; obesity (i.e.; reducing the

wei ght of obese or ogverwei ght patients); oppositiona

iy SN AR e MR e B G R
nacdoediat tb Eeng@alredednp et and was isoklegias ;2 gometyspist MB(APCI): 313
dﬁ@ﬂmoric di sorder (i.e.; prenmenstrual syndrome and

| at e "l'ut eal phase dysphoric disorder); sleep disorders
(such as narcol epsy, insomia and enuresis); specific
devel opnent al di sorders; sghmgébye serotonin reuptake
inhibition (SSRI) "poop out’ synd&gge (i.e.; wherein a
patient who fails to mai nj‘/a satisfactory response
to SSRI therapy after angtRitiag~yperiod of

satisfactory response); Bnd,TI @l sorders (e.qg.;
Tourette's Di sease) iggéfgﬁ f n need thereof,

i ncl uding a human, conpkisigg-adninistering to a
mammal in need of such trea nehh an anount of a
conpound of the fornul ae I, , or IIl, or a
pharmaceutically acceptable salt thereof, that is
ef(®ez{(SMe-(¢-hlubroehenaxy)-pyddin-3dicxdrriienyl-methyl}-morpholine was

cQpethdsiRn fr@iﬂ?é)t@RS)Q§¥B‘?&$o-|§’9(ridh%ld&&ﬁ;&%ﬁ}l-n’aéﬂ?ﬁiﬁtdr&ﬁlides
difected to a preparatjon of a di.cament r8n1a

C @ﬁfﬂ'}@f‘q qO&?nE@E%PEegu g& @%BWBVM%“HQQ ir%atlog of General Procedure
p Iadirvees|isiitaids aspirentdolid. tyS (PG 88t (VA HH.

(Ki )/ norepi nephrine (Ki) of at |east about 25,
preferably at |east about 50, and nore preferably at

| east about 200 to treat &AMpEEGent at |east one of

t he aforenenti oned central nervous system di sorders.
bdr maceut i cal

cally effective

ae |, I, or 111, o
bt salt thereof, and a
pharmaceutically acceptable Qgr,;er. This i nvention

al so relates to a pharnmaceutital conposition for
treating a disorder o r condition selected from _
ndRERI(BR(SH-Pifleoretphemane(4-tiero-eghenyl-aelpl-wp@heling was synthesized
I eebbrbiRio GBMR PRBRILARSS hvewsl iSaMteesSits fehahiaaR @rhite solid). MS
dlsorgpr% pressive neurosis and neurotic

déﬁ?g < Hw+ | anchol i ¢ depression including anorexia,
wei ght | oss, insomia, early norning waking o r
psychonot or retardation; atypical depression (or
reactive depression) including increased appetite,
hyper sommi a, psychonotor agitation o r irritability,
seasonal affective disorder and pediatric depression;
bi pol ar disorders o r mani c depression, for exanple,
bi pol ar | disorder, bipolar Il disorder and
cycl ot hym ¢ di sorder; conduct disorder; disruptive
behavi or di sorder; behavi oral disturbances associ ated
with nental retardation, autistic disorder, and
conduct disorder; anxiety disorders such as panic

di sorder with o r w thout agoraphobia, agoraphobia

wi t hout history of panic disorder, specific phobias,
for exanple, specific aninmal phobias, social anxiety,
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associ ated with schizophrenia; delirium denentia, and
ammesti c and other cognitive o r neurodegenerative

wdaizemdridens, such as Parkinson's di sease (PD), PCT/IB2005/001158

Hunti ngton's di sease (HD), Al zheiner's disease, senile

denentia, denmentia of the Al zheiner's type, nenory

di sorders, | oss of executiw8&7function, vascul ar

denmentia, and other denenii as r exanple, due to HV

di sease, head traunm, Par&ﬁﬁ@%%ép di sease,

Hunti ngton's di sease, Piak's di e,

Creut zf el dt - Jakob di seasg,  @.Jr to multiple

eti ol ogi es; novenent diﬂ:;wﬂ such as aki nesi as,

dyski nesi as, including lg-aN par oxysnma

dyski nesi as, spasticities, urgite' s syndronme, Scott

syndronme, PALSYS and aki netic- rigid syndrone

extra-pyram dal novenent disqorders

nré%ii )@ ﬁ@"??d&it?@%i‘%?ii?@ii‘é?ﬂthyﬁif%%?@i%'ie Wasf%?“%%?a?ii&f’%”d'”g 0

N SeharblgPddedurie I0candienchs Ralakeidras dei fsmaratessalt OVhiip solic). MS (APCI): 348

n@%}gnant syndr one, neurol eptic-induced acute dystonia,
urol'eptic-induced acute akat hi si a,

neur ol epti ci nduced tardi ve dyski nesia and

medi cati on-i nduced post ur garhglee®ur; addi ctive

di sorders and wi t hdrawal syndrone~.chemn ca

dependenci es and addictions (e.g ependenci es on, or

addi ctions to, alcohol, ai ne,

benzodi azepi nes, psycho ubst ances, nicotine, or

phenobarbi tol) and behéVioraﬁJaddictions such as an

addi ction to ganmbling; ocul ar ~¥brders such as

gl aucoma and ischenic retinopathy addictive disorders

(i S‘)Cé yshipg- Uifﬂ@ﬁﬁpiﬂid@(ﬁ@ﬂeﬁ&lﬁﬁﬂﬂ@l]amdmmmw WS, sydthékizeti laedording
n C es
SRR e P o A PP AP oo

asee BT mi xed anX|ety and depressed npod, disturbance
of conduct, and m xed disturbance of conduct and

nood) ; age- associ at ed Iea @ ggd nment al di sorders
(including Al zhei mer's di anorexi a nervosa,;

apat hy; attention-deficit (or ot cognitive)

di sorders due to general dical ditions including
attention-deficit disord A ) and attention-deficit
hyperactivity di sorder g it's recognized

sub-types; bulima nervosa; c ro jyc fatigue syndrone;

pai n; chronic pain; cycIothyntc di sorder; depression

(i ncl udi ng adol escent depressi on and m no

ddprelsr ‘A%UOVQ‘H’%P@M/ AT RPN W BheFRR according to

d [ @@édemce(dureod: el W isodaied aszibd fuonaradh sadi(disie;solit). e (AFICHN288
f pai n di sorder; hypochondri asis; body

ann phic di sorder; undifferentiated somatof orm

di sorder: and somat of or m NEBJPE7Acont i nence (i. e

stress incontinence; genui ne ess i ncontinence; and

m xed incontinence); uripaly qi sdHders; premature

ej acul ation; inhalation C i nt oxi cation

di sorders (al cohol addietion)g a; mgraine

headaches; obesity (i.g.; reduci t he wei ght of obese

or overmeight patients); opposidional defiant

di sorder; peripheral neuropathy; dtt&betic neuropat hy;

post-herpetic neural gi c; prenenstrual dysphoric

di sorder (i.e.; prenenstrual syndronme and late |utea

phase dysphoric disorder); sleep disorders (such as

nar col epsy, insomia and enuresis); specific

devel opnent al di sorders; selective serotonin reuptake

inhibition (SSRI) "poop out" syndrone (i.e.; wherein a

patient who fails to maintain a satisfactory response

to SSRI therapy after an initial period of

satisfactory response); and TIC disorders (e.qg.;

Tourette's Disease) in a mammal in need of such

treat nent, |ncIud|ng a hunan conpri sing an anmount of
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i nvention include norepinephrine reuptake inhibitors
(NRI's), selective serotonin reuptake inhibitors

wO3RIsap5760K- 1 recept or ant agoni sts, nonoan ne BKTABXES/001158

inhibitors.(MAO s), reversible inhibitors of nonoam ne
oxi dase (RI MAs), dual serotonin and norepi nephrine
reupt ake i nhibitors, corticéﬁfopin rel easi ng factor

;%%L(gn(é %ﬂ{ég{, Srtxeamgﬁ/g é(? E ' en Clﬁl%‘étﬁ{/lbrgxg% (ﬁlne was sYnthesaed
aracdoatémte%am@romgnemeandtvxqgesomed@gémﬂ fumbrate spfi (white solid). MS
u%gﬂm{@3§ﬁﬂ@+matlon with the novel conpounds of this

i nvention are nicotinic receptor agonists or

ant agoni sts. SRIs useful for the nmethods and

phar maceuti cal conpositi olxamople7he present invention

i nclude, but are not linkted to sertraline

(Zoloft(r)), sertraline t abol i denet hyl sertral i ne,

fluoxetine (Prozac(r)), dyoxatr ne (fl uoxetine
desnet hyl netabolite), f oxam ne (Luvox(r)),

par oxetine (Seroxat(r), Xi ) and its alternative
formul ation, Paxil- CR(r), c Nepram ( Cel exa(r)),

citalopranlnetabolite desnet hyl ci t al opram

r

ﬁén)](g C‘S]?}érb& ﬁoén%w)#\enyg?hthgfmg gH&I@%gaygt els%ecl n,
| @(M@@q tﬁ@en@rékﬁ’retve&mer%andd/wcﬁ@@*e% theyignaRiend ﬁ\@“te solid). MS
( $epeipned (MoH.and trazodone (Desyrel (r)), or any
prodrug thereof or any pharnmaceutically acceptable
salt of the SRI or the prodrug thereof. NRIs useful
for the nmethods and phar néx@upledl conpositions of the
present invention includgs\but are not limted to,
reboxeti ne (Edronax(r))iand|jall isomers of reboxetine,
ie., (RRS' SRS SR, RIr aAne rpramn(r))

maprotiline (Ludiom ! (r)) Cepr am neNtGamani | (r)),
© oxaprotiL%DA, fezol am ne,

mrtazepi ne (Reneron ))

at onoxetine (Strat t@&r ) and bupropfion
(Wl l butrin(r)), bup ion netabolite
hydr oxybupropri on, meaifensine (Merital (r)),

vi |l oxazine (Vivalan(r)), or manserin (Bolvidon(r)) or
ang)-pcrHer gytphenaiedyl)-mbiphgina vad prepired adcbiingae epitend | Ie
s r I 4 ca
&Hro egur\(,emwaglﬁ 'bﬂ; hs%[?iedgg 1Y h&ggogﬂo [gig %Eﬂfﬁ% éAIEé@ gﬁr@ﬁ\g ﬁ] a
and noreplnephrlne |nclude venlafaX|ne (Effexor(r)),
venl af axi ne netabolite O dggmpklry! venl af axi ne,
clom pram ne (Anafranil(r)), clom pramne netabolite
desnet hyl cl om prami ne, duII 5t i ne (Cynbalta(r)),
m | naci pran, and i m prani ng /&%phL ) or
Jani m ne(r)). Exanples q; preferrqy | i gands for
use with the present i nvé ONn are ose conpounds
generally or specifically €igtlosed in U S. 4,024,175,
particul arly gabapentin EP641330, particularly

pregabal i n 563, 175, WXO733858, %
v@@s@'@@?b'mé%ﬂewmmﬂ@?w 5%9% iphenyl version of
p aGdneuiPratddyird [§ af) b i6tedas the hydrochloride salt MS (APCI): 304 [M+H]".
(Aninonethyl)bicycl0[3.2.q%%58k7§-yl]acetic aci d,
W0931075, particularly 3-(1-

Am nonet hyl - cycl ohexyl met hyl ) AN [ 1

, 2, 4] oxadi azol -5-one a < :gﬂ H- Tetrazol - 5-
yInethyl)-cycloheptyl{iﬁiﬁ?&la ' W0921824,
particularly (3S,4S)- i nopethyen,

3, 4-di et hyl - cycl opent \H) - ace acid, WO01l 90052,
W01 28978, particularly (
la, 3a, 5a) (3-am no- net hyl - bi cycl o[ 3. 2. 0] hept - 3-yl ) - acet
ic acid, EP0641330, WX817627, WX0076958, particularly
(3S, 5R) - 3- am nonet hyl - 5- net hyl - oct anoi ¢ aci d,
USSN10/ 401, 060, particularly

(3S, 5R) - 3- am no- 5- net hyl - hept anoi ¢ aci d, USSN

10/401 060, (38 5R) 3 an1no 5- nethyl nonan0|c aci d,

P —_ e p—p—




Sui tabl e cl asses of anti-anxiety agents that can be

used in conbination with the active conpounds of this
wonvenvs®a | ncl ude benzodi azepi nes and ser ot onPATHBER005/001158

(5-HT| A) agonists or antagonists, especially 5-HT| A

partial agonists, and corticotropin releasing factor

(CRF) ant agoni st s. Suitableﬁaenzodiazepines i ncl ude

cre ARt efor S eBRRI T T g e S e gy o bhenyt verso
oxb@eEmiPraedirpP ane pahisoldail eaibk dunfrdE pait MS é@iﬁlb BOO [M+H]".
agoni sts or antagoni sts i nclude buspirone, flesinoxan,
gepi rone and i psapi rone. %gi bIe anti psychotic agents
include both conventi onal %?@plcal anti psychoti cs.
Conventional antipsychotics are_aptrfagoni sts of

dopam ne (D2) receptors.. The at cal antipsychotics

al so have D2 antagonis%ﬁ% r 1 es but possess

di fferent binding kinetl to tjPese receptors and
activity at other recept , cul arly 5-HT2A,
5-HT2C and 5-HT2D (Schm dt B et&, Soc. Neurosci.
Abstr. 24:2177, 1998). Exanpl escef dopami ne (D4)
recept or Iigands are described in U S 6,548,502, U S
5, 852, 031, 883,094, U.S. 5,889,010 and WO
o8R0 8EBE)- 2‘l§(ﬁ'|ﬁ'ﬁfloéism8\‘hy'rﬂ F&‘@E‘Ylﬁry@x}‘@@@@t’ﬁ?rp%B%W%rﬁs or
grﬁo@g@ﬂpﬁtﬁpmpamhlﬁdm the/@R) @ndl () mdepholazaicobkad By taé biphenyi veesion
erlLvatives +
a QF‘S@%‘;"W é:ﬁ?l\ﬁ/% ?ea\%lg gvla? %gla 89 aythg fué%%Z%éélg‘ﬁé A@(?F % P\/>II+H] .
acceptabl e salts of the nlcotlnlc receptor agonists or
antagoni sts and the prodrugs. A particularly preferred
ni cotinic receptor agonls |s varenicline, 7, 8, 9,
10- tetrahydro-6, 10- net hard ﬂ.egér azino [2,3-h] [3]
benzapi ne (2R, 3R)-2, 3- dlhydro yout anedi oat e, or any
phar maceuti cal acceptable salt gr eof , i ncludi ng any
pol ynmor ph or any prodr erceon or any
pharmaceutically accept e sal ;NQf such prodrug. A
preferred salt of vareniiline iareni cline tartrate.
Varenicline is a partial nicoting agonist with
affinity for sonme nicotine recemor subtypes but not
ot hers. Synthesis of varenicline tartrate is disclosed
in_WO 1 . U .S  Pafent . B 550, .Pat en
agBl PR 35 o ytop B0t PoiDind Bt e yEenty
2 (ppsbeti3BO, the(it) 200 (B MREBRIENeHinehel$ bistye bibhenylsisien of General
grﬂé%dagak(rg *viéldd%s idofatdd @8 ShetlAZ 2R AR MEGhPERIa0b fNIHT:.
(4- et hyl - 1- pi perazi nyl ) -5Hdi benzo[ b, e] [ 1, 4] di azepi ne
(US Patent No. 3,539, 573) ;Examplp&7i done (Rlsperdal(r))
3-[2-[4-(6-fluoro-1

2- benzi soxazol - 3-yl ) pi di no] et AR 2-
nethyl-6,7,8,9-tetrahydﬂ§?&§- 'Ho-[l,z-a]pyrinidin-4
6

-one (US Patent No. 4,80 éﬁg;y anzapi ne
(Zyprexa(r)), 2-nethy£i%é%4-net yl -1 -piperazinyl)-1
OHthieno[2,3- b][1, enzodi azepi ne (US Patent No.
5,229,382); quetiapine (Seroquel(r)), 5-[2-(4-

dihepy @blkbnﬁﬂg%m&]ﬂstylo&%ﬁ&hw rih&rpb(élméw@é, pepaad Kythe Bilypativdr

etha raz

( M sllointoy{aplﬁral 4?00{egrurfN§ a(né\/\@s H‘P%WS F%ﬁgﬁ@; tjes lPIl/IE (APCI): 287
- @MpYazi nyl ] - but oxy} - 3, 4-di hydro carbostyril and

7-{4-[4-(2, 3-di chl orophenyl)-1

- pi perazi nyl ] - but oxy}-3, 4-di hydro-2(1 H)- quinolinone
(US Patent Nos. 4,734,416 and 5, 006, 528); sertindole,
1-[2-[4-[5-chloro-1-(4-

f1 uor ophenyl ) - 1H i ndol - 3-yl ] - 1- pi peri di nyl J et hyl ]i ni da

zolidin-2-one (US Patent No. 4,710,500); am sul pride
(US Patent No. 4,410, 822); ziprasidone (Geodon(r))

5-[2-14-(1 , 2-

benzi sot hi azol - 3-yl ) pi perazi n-3-yl ] et hyl ]-6-chl oroi ndo
[in-2- one. hydrochlorlde hydrate (US Pat ent No.

A ~rN A ~NS A B o
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cognitive) disorders due to general nedical conditions
including attention-deficit disorder (ADD) and

wanbwsnvswes- defi cit hyperactivity di sorder (ADHELTABZ05/001158

it's recogni zed sub-types; bulima nervosa; chronic
fatigue syndrone; pain; chronic pain; cyclothymc

di sorder; depression (inclu8bng adol escent depression
and m nor depression); fibromnyal gia and ot her

somat of orm di sorders (i ncluding sonmatization di sorder;
conversion di sorder; pai nEgargge d&r; hypochondri asi s;
body dysnorphic disorder; wundiffergatiated somat of orm
di sorder; and somatof orm NJS); incontinence (i.e
stress incontinence; genui stress incontinence; and
m xed i ncontinence); urin- di sorders; premature

ej acul ation; inhalation orders i ntoxi cation

di sorders (al cohol add cb on); mania; mgraine
headaches; obesity (|. Q@ t he wei ght of obese
or OVGFMEIght patients); oppos ti naI defi ant

di sorder; peripheral neuropat hyn“di abeti c neuropat hy;
post-herpetic neural gi c; prenmen Ht rual dysphoric

di sorder (i.e.; prenenstrual syndronme and late |utea

P (Sye[3dy-sRbreFphendky SHF teFd-yioxymepl]-tiompasithe r sas prephredisby using

g{ec orlale ?’Sdé dLIrQ 3293 s rl‘@t aﬂgmeg Flrd%ﬂo?%)yrag' iRE CJnEI | $ras rsolatted as the

o nen serotoni n reuptake
i hWﬂ@ﬂ&vﬁﬁsﬁEMﬁdAPO'p@ﬁHNbUt" syndronme (i.e.; wherein a
patient who fails to maintain a satisfactory response
to SSRI therapy after an kpgtiay peri od of
satisfactory response); i sor der s (e.g

Tourette's Disease)in a | in need of such
treatment, including a hu D"b nprd si ng adm ni stering

to said mammal : (a) a conpo nd TheNformulae I, 11,
or Il or a pharnaceﬁ Q acc le salt thereof;
and (b) another pharmaf ically active conpound that

is an anti-depressant; anti psychotic or anti-anxiety
agent, or a pharnmaceutically acceptable salt thereof;
\Mte)rzeizr(s uimeflua et phe foxg pPRidinrBdgoxyraéthgRdorphdlinawes prepsediy the
brai?gt'ﬁ n|I \%rsﬁc{ﬂraotf Geﬁ&%groctegr?re %OAEB '\Aﬂgtso@%g %E Er%%rhé(rgte sHit MS
er or condition
sd@dﬁfﬁ63ﬁéﬁﬂct of this invention reIates to the above
nmet hod wherein the conpounds of fornulae I, Il, or Il
and the additional pharnaifutlcgé agent i ncl udes an
anti depressant, anti-anxi ? t, or anti- psychotic
are adm ni stered to a human for the treatnent of any
two or nore conorbid disorders eF>gonditions sel ected
fromthose disorders and _congitgQns referred to in any
of the above nethods. TW;EJTnventlon also relates to a
phar maceuti cal conpositi fo tYeatlng a di sorder or
condition sel ected from addi &\ v&'di sorders (i ncluding
t hose due to al cohol, nicotine, and other psychoactive

| ﬁggﬁg

ﬂg)?r nglgt‘?%r W ﬁ{'{r %‘E’r{_}{@% h’r%q\';a%o nth&%d"ﬁo to ngeral
a@(@@dwemdwﬂﬁé@%cﬁs ﬁﬁ@ﬂj MEK%‘TQJ)' Bﬂh%%f conduct
and m xed di sturbance of conduct and nood) ;
age-associ ated | earning and nental disorders
(including Al zheiner's di sease); anorexia nervosa;
apat hy; attentiondeficit (or other cognitive)
di sorders due to general nedical conditions including
attentiondeficit disorder (ADD) and attention-deficit
hyperactivity di sorder (ADHD) and it's recogni zed
sub-types; bulima nervosa; chronic fatigue syndrong;
pai n; chronic pain; cyclothym c disorder; depression
(i ncl udi ng adol escent depression and m nor
depression); fibronyal gia and ot her somat of orm
di sorders (including somatization disorder; conversion
di sorder; pain disorder; hypochondriasis; body
dysnnrphlc di sorder; undlfferentlated sonatoform

I L N | T _1_...__ A 1~ T o Va




"poop out" syndronme (i.e.; wherein a patient who fails
to maintain a satisfactory response to SSRI therapy
wahowriosm3i nitial period of satisfactory respoRSE)B20asich1158
TIC disorders (e.g.; Tourette's Disease)in a manmal in
need of such treatnent, including a human, conpri sing:
(a) a conmpound of the fornuwae I, or IIl or a
pharmaceutically accept abl_e sa g1thereof (b) anot her
pharmaceutically active c i ncl udi ng an
antidepressant or anti-anxiety agent, or a
phar maceutically acceptabl e salt thereof; and(c) a
pharmaceutical ly accepta @ carrler; wherein t he
active conpounds "a" and esent in anmounts
that render the conpositipn ef Yive in treating such
aspect of the present

di sorder or condition. A ' er S
invention is directed toxuse of angonposition
conprising a conmpound of formfhaAd, 11, or 111 havi ng

a pharmacol ogi cal sel ectivity of serotonin

( %“S)lé {@@r(ﬁ Q*hﬁb%) Plbhéh?l 4 *éb))y &(en@ltmét@ﬁﬁﬁhorﬁm% w&ynthesrzed

prefe nor e
s Gonoab o AxHe PeioE dRE SOR =4 haarL eiir Tl 264
t meaw.or prevent at | east one of the aforenentloned
central nervous systemdisorders. This invention also
relates to a pharnaceuti cal conp03|t|on conprising a
therapeutical |y effective B@PBAB20f a conmpound of the

formulae I, Il, or Il or a pharnmaceutically
acceptable salt t her eof , @nd a pharmaceutically
acceptable carrier. Cbnpo nds of formulae I, 11, or

[1l may contain chiral

ers and therefore may exi st
in different enanti onerisza

ereoneric forns.
cal isoners and al
st ereoi somers of conpoun@ he formulae I, I, or
[11, both as racem c m xtyres andnas i ndi vi dua
enantloners and di ast er eoi sonfhsbf such conmpounds,
and m xtures thereof, and to all pharnaceutica

CO(%?Q-@S} {4%%9\%%&% E%ﬁ»,h%ertyr -RehPRRAbroHSHE rr,eg lth%!il@ed
aln or respec |ver é&ﬂ?l

i SasAYAiRg iofrensel 8@9%(1%?@&%39' WS ROMEIRS S 2 é’uc & 360

clmsHj*cal resolution, stereo-selective reaction,

chr omat ogr aphi ¢ separation in the preparation of the

final product or its internediate. I ndividua

enanti omers of the conpourfd@mge8Bormulae I, 11, or II
may have advantages, as c red with the racentc
m xtures of these conpoun in the treatnment of

various disorders or conditfons. Wen two chira
centers exist in one nolec Ie there are four possible
stereoi soners: (RLR), (S1 and (S1IR). O

t hese, (R1R) and (SlS) |l e of a pair of
enantioners (mrror img ach other), which
typically share chem cal pro erﬂles and melting points
just like any other enantio Hpalr The mrror

i mges of (RLR) and (S1S) are not, however,

S U(@?—EJ[(IQ};é&s%e%?rlzﬁo@fbhér%x@prﬁﬂﬂ-n(e%@norphbhrﬁ Wel |s§ﬂtlhé%&§6| hdZording

0l sone leis
a t&%ﬁ@t%’@f%ﬂ%”@f""aﬁﬁé’ eﬁ agyn r%l @sﬁ%?ﬁh@ﬂ}ez@ut he
(RRR nolecule is a dlastere0|soner of the (S1R)
nol ecule. In so far as the conpounds of formnul ae I
I1, or Il of this invention are basic conpounds, they
are all capable of forming a wide variety of different
salts with various inorganic and organi c aci ds.
Al t hough such salts nust be pharnaceutically
acceptable for admnistration to animals, it is often
desirable in practice to initially isolate the base
conmpound fromthe reaction mxture as a
pharmaceutically unacceptable salt and then sinply
convert to the free base conpound by treatnent with an
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formnon-toxic acid addition salts, e , salts
cont ai ni ng pharmaceutically acceptabl e ani ons, such as

woheoshysieachl ori de, hydr obrom de, hydroi odi de, PATABAO&001158

sul fate or bisuifate, phosphate or acid phosphate,

acetate, lactate, citrate or acid citrate, tartrate or

bi-tartrate, succinate nmal-€at e, funmarate, gluconate,

saccharate, benzoate, E‘?@i %{onate

et hanesul fonate, benzenestf , p-toluenesul fonate

and panoate (Le , 1,1'-

met hyl ene- bi s- (2- hydr oxy-g3- naphpire

present invention also ingclyde

conmpounds, which are id calf to"those recited in

formulae I, I, or 111, ov, t he fact that one or

nor e atorrB are replaced by an %_pm havi ng an atom c

mass or mass nunber different™>romthe atom c mass or

mass nunber usually found in nature. Exanples of

i ﬁ)t&:{@i@ -Flero-pbampxiephieny-orstivl-atoauholinetwas switprsizad gcagfding to
B SL185683burs AV Wa8 Bolaftlab R ofl. SN QIFES): 088 rogen,

car nitrogen, oxygen, phosphorous, su

quorlne and chlorine, such as 2H, 3H, 13C, 11C, 14C,

15N, 180 170 3 1P, 32P, Es&fhle 88F, and 36CI,

respectively. Cbnpoundqﬂgf t he present |nvent|on

prodrugs thereof, and phahmaceut |1y acceptable

salts of said conpounds 00 prodrugs whi ch

contain the aforenentiong sof opes and/or ot her

i sot opes of other atons al tﬁln the scope of this

i nvention. Certain isotopical NHabel | ed conpounds of

t he present invention, for exanple those into which

g&deeﬁa Céh%ar 2HEhorH frllzr%%a?hlen ha;l\ma@@ ihzedr e

or subsirate
t iReeIEnatp SepeBLRIPERUILS éép@ Fapd Wa% ﬁ@ﬁ*@d apeR yglowpll cM3{QPCI):
1&a)gm$ﬂUseful for imging studies i.e., PET, MR,
etc. Further, substitution wi th heavier isotopes such
as deuterium Le , 2H, can afford certain therapeutic
advant ages resulting fronﬁ@ﬁ@d@é@ net abolic stability,
for exanple increased inwvo half-life or reduced
dosage requi rements and,|l| hance, nay be preferred in
sone circunstances. Isotoolcall bel | ed conpounds of
formulae I, Il, or IlI ntion and prodrugs
t hereof can generally b epared by carrying out the
procedures disclosed in cﬁ@nes and/or in the
Exanpl es bel ow, by substitut NA readily avail abl e

ate)) salts. The
pt opi cal 'y | abel | ed

\isotopically | abel | ed reagent for a non-isotopically

v ]

B sy S R AL
nmw@n@tqt@qﬂyr@r Ryeeadyss Ara@duBca@Fiévaﬁ 5*9&&??5 ag gp gil- e (APCI): 364
brmghed or cyclic noieties or conbinations thereof.
Exanpl es of "al kyl" groups include, but are not
limted to, nethyl, ethyl, propyl, isopropyl, butyl,

i so- sec- and tert-butyI,I%QMPWBZ hexyl, heptyl,
3-ethyl butyl, cyclopropyl, &yclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, rnyl, and the |ike. The
term"aryl" includes subst ed or unsubstituted
groups, including 5- andf6- d single-ring
aromatic groups that may ing_u om zero to four
het eroat ons, for exanple, ben¥end, phenyl, pyrrole,
furan, thiophene, thi azol e, g~S§t hi aozol e, i m dazol e,
triazole, tetrazole, pyrazolle, jgxazole, isooxazole,
pyridi ne, pyrazine, pyridazing, andpyrimdine, and the
i ke. Furthernore, the term"aryl" includes

mul ticyclic aryl groups, e.g., tricyclic, bicyclic,
e.g., naphthal ene, benzoxazol e, benzodi oxazol e,
benzot hi azol e, benzoi m dazol e, benzot hi ophene,

nmet hyl enedi oxyphenyl , qui nol i ne, isoquinoline,
napthrldlne |ndole benzofuran, purine benzofuran
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Those aryl groups having heteroatons in the ring
structure may also be referred to as "aryl

woaebwrioswsl es”, "heterocycles, " "heteroaryl s" POI/IB2005/001158

"het eroaromati cs”". The aromatic ring can be
substituted at one or nore ring positions with such
substituents as descri bed al8dve, as for exanple,

hal ogen roxy] . alkyl . . alkox | kyl car bon

a Qﬁ gg}-%ggéfﬁg@g%é-ﬁgﬁﬁodgxij/%\/gp%gﬁé;r%&rvl?moyphol|ne was Xyn%%%\érzed
angdooingda Gooergt Rucopdure &r dndxpk isolatedais laythiie paign S, (APCI): 307
ar Mhaninocarbonyl, aryl al kyl am nocar bonyl ,

al kenyl am nocar bonyl , al kyl carbonyl, aryl carbonyl,

aryl al kyl carbonyl, al kenyl carbonyl, al koxycar bonyl,

am nocar bonyl , al kyl t hi oc&rdoupig88 phosphat e,
phosphonat o, phosphi nat o yano, am no (i ncl uding

al kyl am no, dial kyl am aryl am no, diaryi am no, and
al kyl aryl am no), acyl am ( NAQ

al kyl car bonyl am no, aryl cs bonybayﬂno, car banoyl and
urei do), am dino, imno, | f hydryl, al kylthio,

aryl thi o, thiocarboxylate” sul fates, alkylsulfinyl,

sul fonat o, sul famoyl, sul fonam do, nitro,

t i e Biphdnyl2-yiGyyaetyl)-aoipioline i@t @nicloyas| syhthesized according to

al . 4 . . ’
A Bl oole CABERLRILLG) B0 ME YRGS ATE by pRloRbsar. s
allhRSERBEMHT et er ocyclic rings which are not aromatic
so as to forma polycycle (e.g., tetralin). In an
aspect, the heteroaromati [ is 2- or 3- thienyl,

2- or 3-furanyl, 2- or 3-%?%?@?@?, 2-, 3-, or
4-pyridinyl, 2-pyraziny|,£f;ﬂ4A-, or 5-pyrimdinyl, 3-
or 4-pyridazinyl, or 2-, Ny M-~3 y Of 7-indol yl .

The term "phenyl ™ includes réﬁg?gé;ﬁings of six
carbons. Phenyl nay be stitu (or substituted
wi t h hydrogen) or sub ted at one or nore positions
with a substituent slfich as, but not linited to, alkyl,
hal ogen, hydroxyl, al koxy, alkylcarbon¥loxy, .
ar(%)cf'a[?t‘ﬂj'ﬁ P@)&lﬂ?”%VW?‘E@WMW}??"BXQWWPM ine was synthesized
aragt e Rdeastl Psyeduedr haMydsasobteddsiiyd wmakzangdt, MS (APCI):
a%@gh@qhnoacarbonyl, aryl al kyl am nocar bonyl

al l m nocar bonyl , al kyl carbonyl, aryl carbonyl,

aryl al kyl car bonyl, al kenyl carbonyl, al koxycarbonyl,
am nocar bonyl , al kyl t hi ocang@pgbo phosphate,

phosphonat o, phosphi nato, cyapnQ, am no (i ncl uding

al kyl am no, dial kyl am no, a“i;;m no, diaryiam no, and
al kyl aryl am no), acyl agireq

(i ncl udi ngal kyl car bonyi ahi no, far bonyl ami no,

car banoyl and ureido), amdino, i mno, sulfhydryl,

al kylthio, arylthio, thiocarb ate, sulfates,

al kyl sul finyl, sulfonato, sulfla , sul fonam do,
nitro, trifluoronethyl, cyano, dzido, heterocyclyl,
al kylaryl, or an aromatic or heteroaromatic noiety.
THaR2H -2 &thexy-phepoxy pwigined Vicpethilonipfolingygp synthesized

S UsdrbihgotsbraniPidbsudRst bidiadsddienas a @iieugsn. MB @ARG): B15
"ﬁ@xhgxy" or "-OGaryl" includes substituted and
unsubstituted aryl groups covalently linked to an
oxygen atom Exanples of aryloxy groups include
phenoxy and benzoxy. The term "al koxy" incl udes
substituted and unsubstituted al kyl, al kenyl, and

al kynyl groups covalently linked to an oxygen atom
Exanpl es of al koxy groups include nethoxy, ethoxy,

i sopropoxy, propoxy, butoxy, and pentoxy groups.
Exanpl es of substituted al koxy groups include

hal ogenat ed al koxy groups. The al koxy groups can be
substituted with groups such as al kenyl, al kynyl,

hal ogen, hydroxyl, al kyl carbonyl oxy, aryl carbonyl oxy,
al koxycar bonyl oxy, aryl oxycar bonyl oxy, carboxyl ate,
al kyl car bonyl , aryl carbonyl, al koxycarbonyl,

S




ring menbers, of which from1l to 4 can be heteroatons

sel ected, independently, fromN, S and O and bicyclic
wanresansw3 het er ocycl es containing fromsix to BPOTABIWGS/001158

menbers, of which from1l to 4 can be heteroatons

sel ected, independently, fromN, S and O The term

"heterocycl e", as used herei9%, unless otherw se

i ndi cated, includes substhtutqd pr unsubstituted 4, 5

or 6 nenbered ring contai ?'1 east' one N, O or S

het er oat om whi ch i ncl udes both aromati c and

non-aromatic ring syste nd i nckades fusion to a 5

or 6 menbered aronati c, roaromati c, non-aromatic

car bocycl e, or nonaromatic ocycl e. Exanpl es of

het erocycl es include, b éDQmﬁ limted to furan,

t et rahydr of uran, thioph xrrole, pyrrolidine,

oxazol e, thiazole, inidazo? pyrazol e, isoxazol e,

i sot hi azol e, triazole, tetrazole pyran, pyridine,

pl(H?{’)eZ I(S)- (@ &EthorPpiRgmeky)PReny Py sthyRAGHNEiNe Py prepatediascording to
eg?rgcyc?e%u%% r@ovi;hs |so?ali]e% atsrég {al#r? q\%S EAF“(%)C }BJl 4:[M H

Zi ne, ol i ne,
benzof uran, benzot hi ophene, |ndazole, ben2|n1dazole
benzthiazole, qui nol i ne, icxa@pkbel i ne, quinazoline,
azetidine oxet ane, and et hyl enedi oxy benzene. The term

"al kenyl " includes unsaturated al jphatic groups
anal ogous in length and”b035|ble Substitution to the
al kyl s descri bed above, But th contain at |east one

doubl e bond. For exanpl W m "al kenyl " i ncl udes
strai ght -chai n al kenyl (e.g., ethylenyl,
propenyl, butenyl, pentenyl, xenyl , heptenyl,

octenyl, nonenyl, decenyl, etc.), branched-chain

al kenyl groups, cycloalkenyl fallcycllc) gr oups

( d§k2-R)-Eaexy- PhWéY ohem-ealy-meipholip s Afppared according to
C YsdneReRbestite C ExPLRASIREYAs)an (@dnkylS QAPGY: IBenid-+H]".
substituted cycl oal kenyl groups, and cycl oal kyl or
cycl oal kenyl substituted al kenyl groups. The term

al kenyl further includes d&xkeplgi93groups, which include
oxygen, nitrogen, sulfur or phpsphorous atomns

repl aci ng one or nore carpors”of the hydrocarbon
backbone. In certain aspe&ts,. a straight chain or
branched chai n al kenyl graf ' 6 or fewer carbon

atoms in its backbone (e ;&‘. for straight chain,
C3-06 for branched chain) xfikewse, cycloal kenyl
groups may have from 3-8 carbon atons in their ring
structure, and nore preferably have 5 or 6 carbons in
the ring structure. The term C2-C6 includes al kenyl

g @[}(@S(lzg%&ra&hdnhﬂgn gqehsu)nﬁetmmbmoatnmmas swhalwe Bccokdive to
m a es. v
Rl BEPr QEha T ESeoRetos 4 IRHBH oS B BEOMLRY

to al kenyl noieties haV|ng substltuents repIaC|ng a

hydrogen on one or nore cqg@mgggmf t he hydrocarbon

backbone. Such substituents can include, for exanple,

al kyl groups, al kynyl grops gens, hydroxyl,

al kyl car bonyl oxy, aryl car ; alkoxycarbonyloxy,

aryl oxycar bonyl oxy, carb gvre, al kyl carbonyl,

aryl carbonyl, al koxycar bonryl , 1 nocar bonyl ,

al kyl am nocar bonyl , dialkylaninocarbonyl

aIk | t hi ocar bonyl , al kox phosphat e phosphonato
gb& [(Zrafleyo- %wgwehenam Gﬁ%er(yl Jmethyltorolilekyas psaprieg according to

dl @drieydl pRIcERIre BN 88 B&ated hthy Fddr&® satamMb (APCI): 321 [M+H]".

al kyl aryl am no), acyl am no (incl uding

al kyl car bonyl am no, aryl carbonyl am no, carbanoyl and

ureido), amdino, imno, sulfhydryl, alkylthio,

aryl thio, thiocarboxylate, sulfates, alkylsulfinyl,

sul fonat o, sul frmoyl, sulfonam de, nitro,

trifluoronethy!, cyano, azido, heterocyclyl,

alkylaryl or an aronatlc or heteroaronatlc nnlety

—r o - Y T T Y
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obtained in substantially pure form by cl assica
separation techni ques and by stereochem cal |y

woamisriosieead synt hesis. Furthernore, the struct BCESBANE001158

ot her conpounds and noi eties discussed in this
application also include all tautoners thereof. The
term"treating", as used heP®in, refers to reversing,
alleviating, inhibiting thepr ss of, or preventing
t he di sorder or conditionEF%“&ﬁ%gh such term appli es,
or preventing one or mor e sygptons of such condition
or disorder. The term"tyedtnent", as used herein,
refers to the act of treg u,“i% ‘treating” is
defined i medi ately above.The =erm "treatnent” al so

i ncludes the dimnishnent of @lleviation of at |east
one synptom associ at ed or-catsed by the disorder being
treated. For exanple, treatment can be di m ni shnment of

2 \éi-ﬁ-gﬁz-ﬂﬁ rg'%[rﬂ&ﬁ%ﬁﬁheﬂoﬁ%(ﬁ%n?%etﬁfl]nﬁﬂﬂﬁﬁr%tvﬁas%Fe%gl‘e@ %Eéo@d?ng

T R S e S S TR

referred to herein, collectively, as the "novel

conmpounds of this inventigp the "active conpounds
of this invention". Addltlon enefits and features
of the present invention wi'l come apparent to those
skilled in the art froma r, of the follow ng
detail ed description, takeplin.conjunction with the
exanpl e and the appendeﬂ:d ai It should be noted,
however, that while the fnvention is susceptibl e of

aspects in various fornms, described hereafter are

err d as vent|
PSS A SR e el eb g Bk PRt fechiifhg o
aSenérhlUbeedtiieizandayed isoltatats thefumadiedat.oMBi(APE!): 3% [M+H]".

invention to the specific aspects descri bed
her ei n. DETAI LED DESCRIPTION OFTHE | NVENTI ON The

conpounds of formulae |, F@MREP7 ||| of the pr esent
i nvention may be preparedma S deéh'raI rriibbeedd iinn
tthhee ffoollll oowninngg'rre ccttiioonn
sscchheemmeess. . Uunnl | t hheerrww i ssee

i ndi cated, R1- RS in the .l on schenes and

dlscu55|on that follow, araT%%,deflned above. Unless
ot herwi se provi ded herein
Chlorotrinethyl silane; Red-Al = sodi um bi s(2-met hoxy)
al(@8y2A(8ypheBX2-propylEheBexyyheatigirolphint wes-poapered Bedpydingiry
X H
R R Gk SNt MR S
DPPP = 1 , 3-bi s-di phenyl phosphi no propane. Schene A:
General procedure for theBxymplbe8i s of norpholine
derivatives starting fronhenzyl @gliyci dol (Genera
Procedure A). TMSC Et3N[E “OA C NH4OH, MeOH GCener al
procedure for the prepa 0 nmor phol i ne
derivatives (Schenme A) 'ation of Diol 3 ToalM
sodi um hydr oxi de sol ution, Ybe appropriate pheno
(1 05 equiv) mas added and stirred at roomtenperature

mn. ci do
e a3 e faaenor AR DRy TRPRAIE Ve masE g o
M GdneraeProssiuteembretivastisofdedxS thefumarae safh&Sr(ABEH:287 M+H]".
m xture was cooled to roomtenperature and the product
was extracted with ether. The conbi ned organic extract
was washed with 1M sodi um hydroxi de sol ution, brine
and dried over anhydrous sodium sul fate. The sol vent
was renoved under reduced pressure and the product was
purified on a columm of silica gel to afford the pure
diol. Preparation of nmesylate 6 To a solution of diol
3 in ethyl acetate, triethylam ne (excess) was added.
The m xture was cooled to 0 OC, then
chlorotrimethylsilane (1.0 equiv) in ethyl acetate was
added
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dropwi se over 30 mn. After 1 h, if TLC analysis
i ndicated that a small anmount of starting diol was

woebds/105m3 addi t i onal anmount of chl orotri met hyl 8CiraBmo05/001158

(0.26 M _, 1.83 mmol) was added and the reaction
m xture was stirred at 0 OC for 45 mn. Wen TLC
anal ysis indicated diol 3 h&& converted to TMS
derivative 4, triethylanig&%&ﬂl 9O equi v) was added to
the reaction mxture foll 3 met hanesul f onyl
chloride (1.1 equiv which wd ed dropwi se). The
reaction m xture was all oweq, attain room
tenperature and stirred fgr 12 h. Wien TLC anal ysi s
i ndi cated TMS derivative[4 masv/converted to 5, 1 M
hydrochl oric acid sol uti oh”was added and the reaction
m xture was stirred at roon1tenperature for 1h The
reacti on m xture was Wi wat er an
or(?g%ﬁr[%y*?loa&?ew(%a%ﬂ@@@8‘?’}%@6‘GE‘M‘H“QfPfé’"%‘M%?o‘IE%Pﬁr%&Pé’P”ﬂH% o
eﬂeh@'ﬁltF&dce‘durbm aidwds ispeddat gum (rdbeure ohdidsterebisontpas)i M1S (APCI):

F @f L was washed wi th aqueous sodi um bi carbonat e

bri ne and dried over anhydrous sodi um

sulfate. 'The sol vent was renoved under reduced
pressure to give the nmesykanglbiods a colorless |iquid
Preparation of epoxide 7 To a solution of nesylate 6
in toluene, 1M sodi um hydroxi de sq|ution (3 equiv of

base) and nmethyltributyl ar iun1ch|oride (75 Wt %in
wat er) were added. The r%d xture was stirred at
roomtenperature for 48 50 OC for 18 h. The

| ayers were separated aﬁg he adqueous | ayer was
extracted with tol uene he co ned organi ¢ extract

was washed with brine and driedfover anhydrous sodi um
sulfate The sol vent was renoved under reduced

.ﬁé%% mo{ﬁﬁe&&gﬁ%&mwﬁm n’fe'trﬁ/ﬂl:n&ﬁh@lnéwlaéji')?@pé?éd

lve oxl arat i
ar@pffﬂs%w%fetﬁﬂners F’rfeceoﬁ*U@&w@h Hf %V&”%?HPB ﬁﬁ%?ﬂlﬁ&ﬂ“&‘@ amine
S Qad ldisedvedamDERudIng With MTE anbl anetO.amas addeds Eodkoheas. stided at r.t.
S %r%'éugﬂs %%%Qso@eq&ea bYy RaB i @RRbn (e g%je\gruﬁ&', Bottferic,
over . e reaction'm xture Was SLITTe at room
t arpa very gmall arapunt o MnO:Jrpiding aerBis inblding iiuR Wagvigareys!y
disﬂﬂéﬂbmd@uﬂﬁl gabheolGRnlbaed. DMk v@xé s@atatetiedd the ag.

hed | j.ed, overan
TRBs et WO eoRG R Re SR PR B e o
Puaffpridicisat podusnMg (8PCH:381 BétHlcol um gave conpound 8.
Preparation of chloroacetamde 9 To a m xture of
am noal cohol 8 and trieth Ian1nﬁg(1.5 equiv) in THF, a
sol uti on of chl oroacetyl (1 equiv) in THF was
added dropwi se. After stifrring for 1.5 h, the sol vent
and vol atiles were reno educed pressure, the
resi due was dissol ved i methyll, a ate, washed with
water, brine and dried over‘%ngdrous sodi um sul f at e.
The sol vent was renoved unde educed pressure to give
chl oroacetam de 9. Preparation of norpholinone 10
_CI'KES’)EQQqlgbétﬁhdﬁplﬂan\dﬂz-z%s@ﬂﬁth&@fﬂoﬂpﬁollae Wb prepare@hccording to

ro a and_t | a

FelbFioete e Ll g S D (B i B BhorRh” 8 (A
dr%ﬁ%Mﬁﬁ .under nltrogen atnosphere The reaction
m xture was stirred at roomtenperature for 4 h. The
pH of the m xture was adjusted to 6.5 by adding 2 M
HCl solution and vol atiles were renoved under reduced
pressure. The residue was partitioned between tol uene
and water. The aqueous | ayer was extracted with
tol uene. The conbi ned organi c extract was washed with
sodi um bi car bonate sol ution, brine and dried over
anhydrous sodi um sul fate. The sol vent was renoved
under reduced pressure and the product was triturated
with a mxture of ethyl acetate and hexane to give
nnrphollnone 10 typically as a mhlte SO|Id

-~ A A — o I 1 - o I P | S AN "
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conmbi ned organi c extract was washed with brine and
dried over anhydrous Na2SO4. The sol vent was renoved

wanasrioswsluced pressure and the product was puPCTIBIODON1158

a colum of silica gel (ethyl acetate: nethanol) to
gi ve nor pholine conpound 1 1 typically as a colorless
liquid. Schene B Palladi um-€@éupling of Brono
derivative (General Procedure Q) Preparati on of

nor phol i none 13: To a sol 4mple 8? aryl bromde 12 in
benzene was added tetrakkﬁggrrpheﬁVﬁphosphine)

pal I adi um (0) and potassi carbonate. Then a solution
of the appropriate borogic: ac in THF was added. The
reaction m xture was h a eflux (80 0C) for 18 h
and then cooled to roo enpe ure, diluted with

t ol uene and washed wi th water d brine. The organic
phase was dried over anhydrous dium sul fate. The

sol vent was renoved under reduc€&€d pressure and the
residue was purified on a colum of silica gel (EtQAc/
Heag)2€])S) {2 (bgh aytaxyypiiephyof] (pyraime2- gipmgtollmdrpi@ine Bag papartd on
f .

e RO ARG ATRANET. I o inay ol U (Pon
d§§ M#8d i n General Procedure A. Scheme C. Cenera
procedure for the preparation of norpholine conpound 7
starting from norpholine E*éﬁ&qug 1 or 2 (Ceneral
Procedure C). Synt hesi s of nor phol i ne conmpounds
(Formula I, 11). chromato phic puaification
Synthesis of "R' norpholi I) Schqme C, continued
Synt hesis of "2-S, 3- f7" ne conpounds (Formula
I, 11). Synthesis of ﬂiig”b mor phol i ne compounds
A ss ddeessccirribbeed boo yee General procedure
for the synthesis of (25, 35g) 7' (2 R 3-R
- nor phol i ne conpounds (Fornula I or I'll) and
( 229;2- &)Rg-rsppr@riy-lrfﬁen&yﬁﬂ)yrldmmmmelhywwpmﬁwwd‘spfém(i‘ndcerdiﬂg

’to Gbner@Prdcbdire E%H QI% IsQIQtleas (hgT%tggélpm Ar%r)ahﬁath]
The "appropriate S chiral norpholine alcoho
or 2) was dlssolved |n a suitable anount of EtCﬁc
(0.2M in a round-bottom Eksgdte fo4tted Wwith a refl ux
condenser and a nagnetlc(ﬁtlrbar,cgpd this solution
was gently refl uxed mrth,l BX (2.0 equiv) for 3 hours
Wi th stirring. The react] of gre was cooled to room
tenperature, diluted wr*)é{a\n/és (40% by vol unme) and
filtered through a nedr- 1 srty frit filter. The
col l ected solid was mashed ce with a 1:1 m xture of
Et OAc and hexanes and the conbined filtrates were

c
35@%{(1{_‘% Sg-reIehg En%&%b@wg%r&{ol l’?és\i SCHI’é a a%gbr&ﬁ%tol{feggral
OrRyodedure E ando@s lsstth as m@éumara@éahmxtgrem'am@'m JaMp
a (hpeg-e76 adr.of i odobenzoic acid. The al dehyde thus
obt ai ned gives a good result in the subsequent
al kyl ation reaction. The al dehyde product 3 is
sonewhat unstabl e and sho&kanpeldsed shortly after its
preparation. Al kylationyof the L/sBPC norpholine
al dehyde The crude al dels dewﬁ Hf rom the previous step
was di ssol ved in anhydrofs JHJ (0.6M in a dry flask
under an inert atnosphe .n the resulting solution
was cooled to -40 C. A s 6N of the appropriate
alkyllithiumor Gignard reagent (1 .5-3.0equiv.) in
THF or di et hyl ether was added dropmnse over 15 m nutes
via syringe while vigorously stirring the reaction
m xture. \When the addition was conplete, the cooling
was renoved, and thereaction was allowed to cone to
anmbi ent tenperature. After stirring for 4 hours at
this tenperature, the reaction was judged conplete (by
TLC anal ysis, EtOAC i n hexanes as the eluent) and was
poured into a beaker containing sat. aq. NH4Cl and
ice. The resultlng nrxture was extracted wi th Et CAc

I T R I N 1 R o oy
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weouaoisftiogd3 by col uim chr omat ography (silica,

washed with sat. ag. NaCl and concentrated to dryness.
The resulting crude oil was adorbed onto silca gel and

Bi ®Ca@B2005/001158
prepack, EtQAc in hexanes) to afford the products 4

and 5 as a colorless oil (60-75%overall yield for two
steps fromthe starting L/-88C-norpholine alcohol 1 or

2) nal ysi.s re. consistent W roduct .

lruPdl o TP e S RaRhoE e Hebdedbfitfihuo
aeherelcProaedineieand wals dsoktaslias dstompratersalt Gixiare qfi digetgiepisemers).
ahopb){®syv+4y. to the desired al cohol (e.g. 5)

during the synthesis of (2-S, 3-S)- and (2-R 3-R)-

nor phol i ne derivatives such as 7, 8, or 10. This
procedure was al so appl i eexampleci®dvert the undesired

(e.g. 5) to the desired alcohol (e.g. 4) during the
synthesis of (2-S, 3-R)- d (2-R 3-S)-norpholine
derivatives such as 12, igg , 13, or 14. Hence,

al cohols 4 and 5 could be ) ngergdbnverted, thus making
the synthetic route appl i%"“tco any of the four
possi bl e stereoi somers BenZoay’e \f,or mati on The starting

al cohol (5), triphenyl phosphine/(3.0 equiv.), and the
starting phenol (5.0 equiv.) were dissolved in toluene

( @j-oM)s)i(B 3 RAitibEEHEnHYS(B-AMBréd 3K iy liBspMihd at EBRRRK)-@,3-
st I bar,and ggﬁta arn d%hg n1ﬁﬁure was cool ed 30 0 C |
afiuappheney) Edhor oo Ry IR ImgPheiRe Vel RiRaresairadngoAtsneral
( Pr&eeqaiCvdndwas isaldddds dnipvie otdiaaiereoiscinans. T8 &CaY 265 [@+H]".
The reaction m xture was warned to anbi ent tenperature

and stirred for 24-48 hours. Reaction progress was
moni tored by TLC (40% Et CRAMAP Hdxanes as an el uent)

and Ms. Upon conpl eti ors e refetion, the sol vent
was renoved in vacuo, aff ng an oil which was
di ssol ved i n dichl oronetharge M. This solution

was transferred to a separkator unnel and washed
twice with 1M aq. KOH sojlti ono The organi ¢ phase was
dri ed over Na2 SO concentr at ed ﬂg dryness, adsor bed
onto silica gel, and subjected to col um
chronatography (Silica, Biotage pre&ack, Et OAc in
hd3@rPé9)-(R-6thaxyphengxy) Bemeviritiein-2nd metisinecrrhaling wag RrepagRd
a sbenrding ®EBBnemPbrocbdure EBMmdORkigsitddhs tid\NMRa@RckalVEMS (APCI): 328
aT@I%gis were consistent with product. Benzoate

SR 'ge The starting benzoate fromwas dissolved in
MeOH (0.1 M and NaOH (10 equiv,. 5% aq. solution) was
added. The reaction m xt uggamisiogar med to 600C and
stirred at that tenmperatyre for O0,5hr. The MeOH was
removed in vacuo and thed @& Jeous l'ayer was extracted
with CH2 CI12 (4 tines). Tﬁéz}onbined organi c | ayers
were dried over Na2SO4- and ¢Onc rated to afford an

oil which was purified py-el chr omat ogr aphy
(silica, Biotage prepac Et OAd/ Hex) to afford the
desired alcohol 5 in good to gxcellent yield. HNWVR and
M5 anal ysis were consistent wtsh product. Ether
formation via Mtsunobu reaction ' The starting

al (29hmf(S)¢(@kthoxypRérRRY) GHSEEKYbYIRINERy|thetryMbdrpholin@ wes Trb@red
startl.n n . IV, . [ .
(GO R i e S 8 Bl R MR HEG o
stlMrBBr and septa and the nixture was cooled to 0 C
and stirred for 10 mnutes at this tenperature. In
sonme cases, sone phenol or al cohol remained

undi ssol ved and a small anount (5-10% of the total

sol vent vol une) of THF was added to aid with
solubility. DIAD (1 .9 equiv) was added dropw se over
10 mnutes at 0 C. The reaction mxture was warned to
anbi ent tenperature and stirred for 24-48 hours.
Reaction progress was nonitored by TLC (Et QAc in
hexanes as an eluent) and Ms. Upon conpl etion of the
reaction, the solvent was renoved in vacuo, affording
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product 6 as a solid or a foamin noderate yield.
Renmoval of the BOC group ' The starting material 6 was

wdizesabsyesl in a very mnimum of di oxane in a PCT/IB2005/001158

round-bottomflask fitted wwth a magnetic stirbar and
this was cooled to 0 C. A solution of HC (4.0 equiv,
4.0 Min dioxane) was added9h opwi se via syringe and
the reaction was stirred o%w%wigh during which tine,
the reaction was all owed to room tenperature.
Stirring was continued Fﬁr an addfd onal 0.5 hours if
necessary. \Wen all start|n materi al was consuned (as
j udged by TLC using EtCﬁc ~hexanes), the reaction

was concentrated to dry cuo and taken up in a
m ni mum of a 5% (v/v) c soI on in MeOH This
sol ution was | oaded ont anFl exchange col umm

(Varian SCX) and purified u5|mg MeOH and eluting with
IMNH3 in MeOH) to give the product amine 7 or 8 (as
t h s§ Q?@Nﬁn@tﬁ&yﬁﬁxdﬁ SR n‘%§@n§$bkﬁp%ﬁo@]nhetwnm6rbhm§ was

C. Formation o
S aPEPTR GO EIOAR FREP IS Lo 56\98&6‘? ﬁ°'3teﬂ1agﬁwﬁvﬂ‘%§?te salt. MS
i sopropanol in an appro@PCatagyMsilzed round- bott om
flask fitted with a nagneé%iq;‘1 {qpbar. A solution of
fumaric acid (0.96 equiv, 5 Min isopropanol) was
added and the reaction mx e was vigorously stirred
for 15 mnutes. A portion éﬁi}he sol vent (30-40% was
all oned to evaporate undeMN~est r e

afford a solid or a gunqy Rl i d
sol vent was renoved |n£é& 0 @n

am of nitrogen to

added. The resulting r ion m
vigorouslystirred for several hours during which tine
a white solid fornms. The reaction m xture was heated
umzsmz [68)4(2,64ihydre-15ldhded-4elilag)i widid-2af thethalimerphatingewas rsepared
%]kaﬁﬁlﬂ%to%ﬁ!araﬂyr@éed&rehi 3 R 0B dsQRPScahals Sall. MBMAPCI):
oi e reaction mxture was filtered throug
f|q135%”ﬂaper and the product crystals (or anorphous
solid) were collected and dried under vacuum Ether
formati on via nesyl ate di nt (alternative
procedure to Mt sunobu regg%ﬁ%%yﬁThe starting al coho
5 was dissolved in CH2 AANyand Et3 N (1 .3
equi v) was added. The r ' ture was cooled to
Q0C and net hanesul f onyl (1.2 equiv) was
added dropw se. The m xture yStirred at QOC for
2hr. The reaction was quenched by the addition of
satd. ag. NH4Cl, diluted with an additional vol une of
CHR)E&-22, @cdducpomleem)(ler@phges@awawwwmmnwas synthssiregq .
chcdﬁ‘@ﬁg 16 efaPPiBsIrd 8PN A8 Ifted AYLWnife@blid M3 PBE): 323
organi ¢ phase was dried over Na2 SC, filtered,
aﬂM*%bncentrated in vacuo to afford the product
nmesyl ate which was used in the next step w thout
addi tional purification. Ep mpid®fLrial was di ssol ved
in a suitable solvent such as acetonitrile or toluene

and K2C®B (3.0 equiv) wasBadded ong with the

appropriate phenol ( 1. v The reaction mxture
was heated to near the r X noi nt of the sol vent
either in a mcrowave reacto

on an oil bath. After
heating for 12-60 hours, the reaction m xture was
filtered and concentrated to afford a gumy resi due
wheRrR2-f(2rbropwphdnioedipbgnyd inetb yilmoogholine vedsrspnthesirgd agsieydinggo
af [ Gtk blaBodlfsd bt Sk PEOMMA BIQMMS (AFTITRAANAHE.

d. eme D AY ternate procedure for the synthesis
of blaryl and pyridyl-substituted norpholine
derivatives (Formula I11). General Procedure D
or NEt herification via Mtsunobu reaction To a stirring
m xture at roomtenperature of either (R) or
(S) - 2- hydroxynet hyl -norpholine-4-carboxylic acid,
fert butyl ester (1) the approprlate phenol (e.q.
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To a stirred solution of the aryl bromde 2 and the
appropri ate phenol in DVE was added potassi um

woeondsAbsteaxi de and Copper (1) triflate benzenepPcompioex001158

The m xture was stirred and heated to 1000C for 24
hours. The reaction was then concentrated (to renove
nost of the DVE), and suspefi@led i nto diethyl ether and
water. This m xture was fé'%@bﬁq t hrough a pad of
Celite and the pad was wasREEed e h additi onal di et hyl

ether. The | ayers were separ at @Rd the organic |ayer

was washed wth 2 N Na at. KH2PO4, and brine

sol utions. The organic ragt was dried with Na2SO4,
rJ

filtered, concentrated and lomat ogr aphed ( MPLC
silica gel, EtOAc in hexane f'o give the product (3),
typically as a thin oil. Formation of fumarate salt. A

fgisz%i[%%hé&&lﬁ-ﬂ%%% é\;ﬁ&lgl)lﬂ&ﬁﬂhﬁl‘ﬂhelﬁle%% isyrbdsiBd 3

, was treate tf nL of trifluoro i
858G CEOTA TR AL EeS BRI G éﬂlae?’[ét@?@- 322
upaled]*.N2 for 3 h, concentrated then partitioned
bet ween CH2Cl 2 and 10% aq. NHAOH sol ution. The | ayers
were separated and the organic extract was dried
(Na2SO4), filtered and co &dted. The sanple was
converted to the fumaric idsalt in 2-propanoi from
which it crystallized to give t product 4 as its
fumarate salt (white soli gddi'ti onal debenzyl ation
and alternate etherificathdnpfgr di phenyl ether
formati on without pyridine rkggs (W-C) Additiona
debenzyl ation reaction: To a solution of

(S)-2-(2-benzyl oxy- pheno thyl)- . .
AR O OB PRV elppolpg g sYtegiped according o
( Gleherarroceglsredbandeyas Golatadsds aRvhile eclidr MSIAPCH: IO MAHE!-
was treated with 10% Pd/ C. The room t enperature sanpl e
was hydrogenated at ball oon pressure for 2 h, filtered
then concentrated. The saRfW&HS di ssol ved i nt oEt OAc,
washed with sat. KH2P d brine solutions, dried
(MySO4), filtered angyconcgntrated to give

(S) - 2- (2- hydr oxy- phenoxyngt hyl ) - nor phol i ne- 4- car boxyl i
c acid, tertbutyl ester a3 a light Aellow oil.

Al ternate di phenyl ether fprtti of®™The procedure of
Davi d Evans, et al., Tetf o
2937-2940 was fol | oned of 2, aryl boronic
acid, copper (I1) acet\y Ae, and 4A activated
powder ed nol ecul ar sieves in CH2Cl 2 was stirred at

r te r at nder i ent L S.
NP B AL Gos oGl ei e R B g i 42

t eymibesined pecofding to Gieneraldtiodeyire drand Wap iselatedl ag apydde lid- MS
quﬁéﬁgzggﬁ”ﬁiltrate was washed with 1 N NaCH (2 x),
sat. KH2PO4 and brine solutions, dried (MSO),
filtered and concentrated. The crude sanple was

chr omat oghaphed (MPLC, si Ekanaplggel6, Et QAc i n hexanes)
to give the product diphenyl ether 3. Bi phenyl version
of General Procedure D To xt UT'8' of aryl bromide 2,
i n degassed et hanol, tetg { phenyl phosphi ne)

pal I adi un(Q), potassium , and the appropriate
boroni c acid were addedy Jhejreaction m xture was

heat ed under reflux for Y8 9, “cooled to room
tenperature, the contents Hfiltered and the
filtrate was concentrated. The residue was dissol ved
in ethyl acetate (100 M ) , washed with water and

bri ne. The solvent was renoved under reduced pressure
and the product was purified on a columm of silica ge
using ethyl acetate in hexane to give conpounds 5

whi ch were deprotected in the usual way. CGenera
Procedure E: Schene E. Ceneral Procedure for the

Synt hesis of Chiral Mrpholine Derivatives. in

Oxi dation of L/-BOC-norpholine al cohol The appropriate

~ 1. o I T | I R T 1 /A - Y I L
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woRbds/10M68ICI and extracted with CH2 Cl 2 .

another 1.5 hours, it was washed with CH2 Cl 2 (4x500
m.). The aq. |l ayer was cautiously acidified to pH 2
The eomhBwes 001158
organics were dried and concentrated to give a white
solid. The acid thus obtained gives a good result in
t he subsequent coupling readfi-on. Preparation of

acid 1 400
e SRR S B ke RO M e
( B$nthesigpd adcoidinghy Geamdral €rqegdurg A\ ang wes ispipied 9@& WhiteorppligahdS
CQ&M@ﬂ3§Phﬂ- . To this reaction mxture was added
phosphoric acid cyclic anhydride (97 g) over 90

m nutes at 0- 5C. The reaction m xture was stirred for
1.5 hrs total and quencheExwdeﬂ1250 m of 20% K2CO3

solution at < 15C. The or |c as® was separated and
washed with 2X 400 n1 100 afford,. after
renmoval of sol vent, t e deS|red am de 16 as

a colorless oil (949@ = 4-b fﬁon of ketone
Preparati on of
2- (Pyridine- 2-carbony|) nnrphollne 4- carboxylic acid

¢ ?%%)Izﬁg%}%/ £ Prg)‘“é"toe ut);aop gny mg@%q/mor o?rqg) ynthedsized

c @otaeding to Gengr@cProdidMyHx ar(dafve@ igpjatageas aald"eié aolwﬁr HPAEE!): 367
oyREyR0 minutes as a solution in THF and stirring was
continued for 30 mnutes at -20 C. The solution
became dark yell ow. The am de 16 (4 g) was added to
this solution as a solutiwﬁ\FﬁEZEF (8 nmL) and the
reaction m xture was held at and stirred for 30
m nutes. Water was poured jntp the reaction m xture
while it was still cold ( C/Eﬁy and quenched w th NH4
Cl (aq) (50 nL). Extraction”into Et QAc (3x75 nlL) and
concentration gave an sol | %@ﬁ% was purified on a 40
g Bi ot age prepack col um c in hexanes) to

gi (R®-2-heclapecpy ket prypanexy)aethdimerghgline was prtnesiged ageripling to
S Qdn@ral R@6ERHGE ©Bnd WEsAssked dwifde solid. MS (APCI): 278 [M+H]'.

2- (Hydr oxy- pyri di n- 2-yl - met hyl ) - nor phol i ne- 4- car boxyl i
c acid tert-butyl ester as a representative exanple.

In a glove box in a seal exanuleltthe reactants ( 1.15 ¢
ketone, 0.1 g K2CO3 ) werg, di ssol ved in THF and

i sopropanol along with .00Q1 g u (S) cat (0.02 nol
% eq) (Strem cat #44- 021 7081 103). This was
stirred under 50 psi qvernight The reaction

was renoved fromthe glovebovaﬁlltered (the solid K2
Ca ) through syringe filter containing 3 g silica,

and concentrated to dryness under reduced pressure to

af R 2H(R-Geyeieprerst 4-flwrﬁpeﬂn%)§°hﬁu el ImpRholippyes synthesized
stRBsHIAGo GdheraPPlocsdatdst dridearidavas idolatddfag asmite dolidh MSAPCI):

Mﬁﬁ?mﬁq§+in the next steps w thout further
p €ati on. NMWVR anal ysis can be used to estimte the

rati o of diastereoi sonmers present in the crude
reducti on m xture. FOYWHIEQQnQ§1Qﬁd di spl acenent of
nesyl ate or M tsuhobu reacti

2-[ (2- Et hoxy- phenoxy) - pyri di n- - et hyl ] - nor phol i ne-
4-carboxylic acid tert-butyl r was prepared
follow ng the protocols o for CGeneral Procedure
C. Renoval of Boc group axz;saht/
formation: 2-[ (2- Et hoxy- phefAoxy) -pyridi n-2-yl -nethyl]-m
orphol i ne fumarate was prepared foll ow ng the

pr

G L o i
i n’foé?'eﬁﬁ?fﬁi Rrprederieiand v igoladeyl asauiie sefidaMS/(APE!) s?r?ﬁl['\"’f"’]
anmount of isopropanoi was added in order to dissolve
t he norpholine conpletely. A 0.25 M solution of
succinic acid in isopropanoi ( 1 .0 equiv. of acid)
was added slowy dropwise with stirring. After several
n1nutes crystalllne solid began to preC|p|tate from

. AL + .



[2 (Morpholin 2 yl phenyl nethoxy) phenyl] nethanol 2
[ (2 Hydroxynet hyl phenoxy) phenyl nethyl] norpholine
wa-20avbw3yhc acid ten butyl ester 4-[(2 Et hoxpCT/IB2005/001158
phenoxy) phenyl nethyl] 2 [(2 Methoxynethy] phenoxy)
phenyl nmethyl] norpholine 4-carboxylic acid ten butyl
ester pipepdinc General Prode@zture F: Preparation of
2-[ (5- Oxo- nor phol i n-2-yl) - phenyl - met hoxy] - benzo ic
aci d et hyl
ester. 6-[ (2- Bronp- phenoxyxaptmenigt - net hyl ] - mor phol i n- 3-
one (0.82 g) was taken up inrethanol (40 m ).
Pal | adi um acetate (0.051 g) wa dded, foll owed by
DPPP (0.112 g) and TEA (0.639mL), and the reacti on was
pl aced under a CO at nosph 'e)?ggzheated at 100 C. An

second charge of catal yst \Was ed at 60 h, and again
at 74 h. After 88 h, the mxture was cooled, filtered,
and concentrated to give a dark red oil. The oil was

t D2-[(R)-[2-Mudk¥pMenox PP titnF By Etbtrgfhorpsolihe was syait@sized according

P8 Gl protedle bl KR RUREDEE 2R S AS PP PSa iRt

wer e conbi ned and concentrated to give 0.66g of
2-[ (5- Oxo- nor phol i n- 2-yl ) epagmyi22met hoxy] - benzoi c acid

ethyl ester as an orange oil (83%yleld, Ml = 356.1).
Preparati on of

[ 2- (Mor phol i n-2-yl - pheny ) - phenyl ] - net hano

2-[ (5- Oxo- nor phol i n- 2-y]| hepy| - net hoxy] - benzoi ¢ aci d
ethyl ester (0.66 Q) s take in 10 nL tol uene,

and cooled to 0 C for the addition of Red-Al (2.8 mi,

5 equiv). The m xture was allowed to warmto room

t d2PeR-l6)iR-eyclonrapird.adifipproppengxypohenylaetnimerragiae was and

t Ronthskled ooV 16 GlehdrBitbrédediire® Mah@ BRAY dbilik6latb@ks 8@hite solid.
m ﬂ%ﬁ}{)?‘% @dHﬁ” th toluene (2x5 nL). The organics “
mé@%( PRdd+Hbri ed over MySO filtered and
concentrated. The residual oil was taken up in DCM

and punped onto silica, apghsidd ed by MPLC in

DCM MeOH+0. 1 NH4OH. Fractions containing the desired
conmpound wer e conbi ned a C ’%%ﬁﬁ?ated. 0.287 g of
[2-(Nbrpho|in-2-y|-phenyl5Q§ggaky)-phenyl]-nethanol as
a pale yellow oil (51%yilebd,p M1 = 300.1).

Preparati on of

2-[ (2- Hydr oxynet hyl - phenox enyl - met hyl ] - nor phol i ne
-4-carboxylic acid tert-butyjcester .

[ 2- (Mor phol i n- 2-yl - phenyl - met hoxy) - phenyl ] - net hano

(0.287 g). al cohol s taken up in T and NaOH .2
S oEtri e AR SR aeRl el B s grpested
di azesrbiog ot Gene RBcepurelE ard waplisoldted a&rewhiiexstlis: M Cl): 319
StMﬂﬁEg at roomtenperature for 12 h. The THF was then
rénnv d by rotary evaporation, and the residual oi

was partitioned between water and ether. The | ayers
were separated, and the aguanoplsi2sayer was extracted
with ether (2x 15 nl). yEhe organi esawere conbi ned and
dried over MgS4, filtere nd ncentrated to give
0.44 g of NS

2-[ (2- Hydr oxynet hyl - phen b p?enyl-nethyl]-nnrpholine
- 4-carboxylic acid tert-butlylnwester (114% crude
yield). Preparation of

_2 4([2§§%t[|\(/§)fﬂhg§%(t¥€§;§g%|§yﬂ%gfylﬂj(g@ng/vﬁgen | FprﬁgﬁngwaL s?rﬁﬁé%ﬂgé !clc%grding
2- b Cnéicrocedometaand-wak tsolier)as phvenity selide Sy (APShaop dtilhe
-4-carboxylic acid tert-butyl ester (0.44 g) was taken
up in THF (10 nL) and placed in a roomtenperature

bath for the addition of NaH (0.05 g). The m xture was
stirred for 10 mn, and then Mel (0.17 g) was added

and stirred at roomtenperature for 3 h. The m xture
was again treated with NaH and Mel and stirred at room
tenperature for 48 h. Starting material was still

e . o . o
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nor phol i ne-4-carboxylic acid tert-butyl ester (70%
yield). Preparation of

Wa-2p(520E6BoXy- phenoxy) - phenyl - net hyl ] - pi peri di RET/IB2005/001158

2-[ (2- Met hoxynet hyl - phenoxy) - phenyl - et hyl ] - nor phol i ne
-4-carboxylic acid tert-butyl ester (0.761 g) was
taken up in 1 MHCl in dioxd®® (7.4 nl ) and stirred
at roomtenperature for %%@ éqgg di oxane was renoved,
and the residual tacky so JPlRe€t aken up in DCM
washed with 1 M NaOH, dried over MgsO4 , filtered and
concentrated onto silica. | material was purified
via MPLC (DCM MeOH+1% NH4 R to 75:25. The
col | ected product was n;; so it was purified by
e

preparative HPLC to giv .
4-[(2-Ethoxy-phenoxy)-p nyl - hyl ] - pi peridine (21%
yield, M1l = 312.2). The conpounds of the fornulae I,

! grg(sg ézsg orp rgp § @(XF‘ i E&&M@tﬁ?@ beﬁi%lnltr}fe ﬂ/&&%ﬂfl?@g%e% ﬁ%@drdlﬁg to

paeewlarmedge&wda@swmeamug solidn MSHPBRHLRPS M+HT".

i ntranmuscul ar, intrasternal and |nfu3|on t echni ques),
rectal, buccal or intrana%a ro In general, these
conmpounds are nost desi r abf3"Pd nlstered in doses
rangi ng fromabout 0.1 ny; about 000 ng per day, in
single or divided doses @ , from1l to 4 doses per
day), although variatio ecessarily occur
dependi ng upon the spe |g§wIO ht and condition of
the patient being treat and & Jpatient's individua
response to said nedicanent, asuwell as on the type of
phar maceuti cal fornmulation chosen and the tine perlod
and i nterval at which euch ad shrathq IS ca L
o £ s BeproBoRieage Pl E VIR L ShelpR 425 SAEEE
ab@cm'dlé’gﬁtolm;nbml Rboadurelahdwpsetatatbas & whitresiid. dMSSAPED] 329

Zﬂ In sonme instances, dosage |evels below the
I|n1t of the aforesald range nmay be nore than
adequate while in other cases still |arger doses may

be enpl oyed w t hout causi Bgansgiyidrar nful side effects,
provi ded that such higher dose |evels are first

di vided into several small ses Ut administration

t hroughout the day. The ca unds of the present

i nvention may be adn1n| ne or in conbination
wi th pharmaceutically a rﬁ%% carriers or diluents
by any of the routes pr éNi-ous | y\i ndi cated, and such
adm ni stration may be cafried o in S|ngle or

mul tiple doses. More particularly;, the novel

t herapeutic agents of this invention can

AP GBIl OUPPD o (s T oG ER PSSz eccording
f ab EBnerAidProcctiive E danayvab @oktatas aahitsbdlid. MSr(APOK: 313 [M+H]".
pharmaceutically acceptable inert carriers in the form
of tablets, capsules, |ozenges,troches, hard candi es,
suppositories, jellies, gels, pastes, ointnents,
aqueous suspensions, injectable solutions, elixirs,
syrups, and the like. Such carriers include solid
diluents or fillers, sterile aqueous nedia.and vari ous
non-toxi c organi c solvents, etc. Mreover, ora

phar maceuti cal conpositions can be suitably sweetened
and/or flavored. In general, the weight ratio of the
novel compounds of this invention to the
pharmaceutically acceptable carrier will be in the
range fromabout 1:6 to about 2:1, and preferably from
about 1:4 to about 1:1. For oral adm nistration,

tabl ets contai ning various excipients such as

m crocrystalline cellulose, sodiumcitrate, calcium
carbonat e, dical cium phosphate and gl yci ne nay be

enpl oyed al ong with various disintegrants such as
starch (and preferably corn, potato or tapioca
starch) alglnlc aC|d and certaln conplex silicates,

M a1 o I e o ' I s 1
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t hereof. For parenteral adm nistration, solutions of a
conpound of the present invention in either sesane or

woeeasuns®@dl or in aqueous propyl ene glycol nayPO®1B2005/001158

enpl oyed. The aqueous sol utions shoul d be suitably
buffered (preferably pH greater than 8) if necessary
and the liquid diluent first04endered isotonic. These
aqueous sol utions are SUIXag|F %gr i ntravenous

i njection purposes. The 0|prso utions are suitable
for intra-articular, intg scul af™and subcut aneous

i njection purposes. The @ aration of all these

sol uti ons under sterll diffipns is readily
acconpl i shed by stand ar‘:ceutical t echni ques
wel | known to those sk Qe art. This invention
relates to net hods of treatlng entral nervous
system di sorder or condition such as ADHD, anxiety,
depression, schizophrenia and the other disorders

r @sexaﬂ(éu(aa@nzwnen@yuag@mr%ommﬂwyﬂmorpwnww%@eafedteﬁeordmg
PloSfBlal PrA¥&IE ©Bnd WAXSS Rt @ LniRlsokd NI (AP 1086 1t [iii-E]".

i nvention and one or nore of the other active agents
referred to above (e.g., an NKL receptor antagoni st,

an anxiolytic an anti psydhetple 18ent, tricyclic

anti depressant, 5HT1B rece tor ant.agoni st, or
serotoni n reupt ake |nh|b|tor are adm ni stered

toget her, as part of the § -~ ar maceuti ca
conposition, as well ws i n which such
active agents are adn1nq%eer gl Iseparately as part of
an appropriate dose regi S|gned to obtain the

benefits of the conbination therapy. The appropriate
dose regi men, the anmount of each dose of an active
agEm)p- {axjxpsyrmirsm-dm(d;ﬂuan:demb»e/)mpmwﬁewmepmhe whesywhesized
d g%c%?dlr}g t% %.%ﬁgaﬂ:%de\ﬁ %Btwag\"lslolat 9%@ %r\% it& D&Y M%QAPCI 355
treated ecitic active agent being
ad%ﬂﬂlstered and the nature and severity of the
specific disorder or condition being treated. In
general , the novel conpounds pﬁdbhls i nvention, when
used as a single active ag%n in conblnatlon Wi th
anot her active agent, wll pe adnhmlstered to an adult
human i n an anount fron1amg§} 3cimg to about 300 ng per
day, in single or divided
25 to about 100 ng per
adm ni stered on a regi to 6 tinmes per day,
preferably 1 to 4 tines iper "dytHespecially 2 tines
per day and nost especially once daily. Variations nay

n gé/&ﬁ'azlt [t% l(f #epram-9im éﬁ%@r%x?)@)y“lﬁﬁ-@ - M@thfl]?&ﬁﬂ)rﬁ)ﬁnélﬁas

el ng treated gtegiasgwh% said. Ms

di,v
s &yHhesizad é%Fﬁé*ftg to Giengyal|Hrocgdurg fr 3n é"af' B
pharcmaeniMayl. fornul ati on chosen and the tine period
and interval at which such adm nistration is carried
out. In sone instances, dosage IeveIs bel ow t he | ower
limt of the aforesaid raR§¥aldlbe nore than
adequate, while in other}pa anital | ar ger doses may
be enpl oyed wi t hout cau gi& Larnful side effect,
provi ded that such Iarg do es are first divided |nto
several small doses for nfistration throughout the

day. A proposed daily dose tan atypical anti
psychotic , preferably pi prasi done, in the conbination

[
A A ORI
acﬁqpqrdmméiﬁnﬁ@i Proplue ARIRARISAREE 35 WRAPH Mg (APCD: 285
r gfsgnrred to above, is fromabout 0.1 ng to about 2000
ng, preferably fromabout 1 ng to about 200 ng of an
atypi cal anti psychotic per unit dose, which could be
adm ni stered, for exanple, 1 to 4 tines per day. A
proposed daily dose of a 5HT1B receptor antagonist in
the conbi nati on nethods and conp03|t|ons of thls

L r o oy T 1 " I 1

se preferably from about

conmpounds may be
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woanisansds oxi de or ot her suitabl e gas.

a suitable propellant, e.g., dichlorodifluoronethane,
trichl orofl uoronet hane, dichl orotetrafl uoroet hane,

pressuri zed aerosol, the dosage unit may be determ ned
by providing a valve to deliver a netered anmount. The
pressurized contai ner or netdbi zer nay contain a

sol uti on or suspension of thelaﬁglve compound.
Capsul es and cartridges ( r exanple, from
gelatin) for use in an inh er or akansuf fl ator may be

formul ated containing a po nix of a conpound of
the invention and a SU|ta@ base such as

| act ose or starch. For f the active
conmpounds of this inven or treatnment of the
~conditions referred to a ove | he average adult
human are preferably arranged t hat eachnetered dose

or "puff" of aerosol contains 20 ng to 1000 ng of
aqas) \ﬁ(aqchyuwpdntylamom@pmd 2-ghdiyyljchosaolink thas aynthesized

e el Bl s e by tTpon g

2M8H"4 or 8 times, giving for exanple, 1, 2 or 3
doses each tine. The ability of the conpounds of this
invention to bind to the ENETIaB% serotoni n SERT
receptor can be deterni ne§* conventional radiolig
and receptor binding assaygThe FEceptors can be

het er ol ogously expressed innel | |ines and experinments
conducted in nenbrane prgpagatjons fromthe cell |ines
usi ng procedures outlin drﬁiP | C50 concentrations
can be determ ned by nonhi'near-Kegression of

concentrati ondependent reduction in specific binding.
The Cheng-Prussoff equation can be used to convert the
| 629 %%S)myn@aﬁa/&%f{twfalproa}?@ybmwvmﬁwewh@inﬁ deR gynthesized
pagt@gingfo GinkraPOdcavatd B ad warddotadeab amvtile sbiite M (ARCH): 339
AﬁMe .nephrine transporter were supplied by the Pfizer
bor Protein Expression and Production group.
Pel l ets were resuspended in 400 to 700 nm of
Krebs- HEPES assay buffer E&mpdhddEPES, 122 nM NaCl, 3
mMKC, 1.2 mM MgSO™4, 1.3 m\/ICaCIGZ, and 1 1 mM
gl ucose, pH 7.4) with a lytr honogenlzer at
setting 7 for 30 sec. nenbranes (5 my/ m
protein) were stored |n trogen until used.
The binding assay was set up |nlBecknan deep- wel |
pol ypropyl ene plates with a t volume of 250 m |
contai ning: drug (10'5Mto 10 12h0 cell nenbranes,

aﬂ(ds@ (®8dl1etbhHendX)( A%tr(yPasJémoE fiRdethyliRdpRolide was
gﬂﬂﬂgﬁl%&%@é&ﬂé&% Gzeneral Igoéed ure L%andt%% |so%%%t s%r}hm%arate salt

"e"ag
tdnp@rapim&SQWﬂ$WM%§)tMﬁﬁﬁﬂaiéd1BM*ﬂlItratlon through
VWhatman G-/ C filter plates u5|ng a Brandel 96-wel |

pl ate harvester. Scintill |oq %gld (100 M 1) was
added to each well, and b 1 RTI - 55 was

determ ned using a Vﬁllaccmrllux %@ta Pl at e Counter
Test compounds were run im du ate, and specific

bi ndi ng was defined as § ence between bi ndi ng
in the presence and abs f 10 m M desi pram ne.
Excel and GraphPad Prism softyare were used for data
cal cul ation and anal ysis. 1C50 val ues were converted
to K values using the Cheng-Prusoff equation. hSERT
Receptor Binding: Cell pastes of HEK-293 cells:
transfected with the human seritonin transporter were
supplied by the Pfizer Ann Arbor Protein Expression
and Production group. Pellets were resuspended in 400
to 700 m of Krebs-HEPES assay buffer (25 nmM HEPES,
122 MM NaCl, 3 mMKC, 1.2 mM M\gpSHM, 1.3 mM CaCl 2, and
11 mM gl ucose, pH 7.4) with a Polytron honogeni zer at
settlng 7 for 30 sec. Allquots of nenbranes (5 ng/n1

In the easeBmH5/E01158
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Scintillation fluid (100 mM 1) was added to each well,

and bound [125]]-RTI-55 was determ ned using a Wl |l ac
wonrbdsuxsmBet a Pl ate Counter. Test conpounds wer BCTABR00FI001158

dupl i cate, and specific binding was defined as the

di fference between binding in the presence and absence

of 10 mM Mcital opram Excell0&nd G aphPad Prism

sof wer e used f | at i and Si s.
L R R s e s g
Chengirferta Sehdraldjeratiire A andvas IshEFdan d wWBEFIOlidc MIS\»(P\E’%@1 3
of ﬁﬂﬂpounds of the present invention are set forth in
% TABLE 1 Exanple # hNET (Ki) SERT (Ki) 1 9.9
3942 2 6.3 564 3 33 1581 4 1.6 708 5 13 1176 6 1 1
3227 7 17 6610 8 4.2 4713B&nbe 1867 10 689 10000 1 1
1.8 452 12 6.7 6.4 13 18:4097 14 6 1 10000 15 15 3772
16 99 4505 18 133 72 19 1015 74m20 593 10000 2 1 6.8
2500 22 (2S,3R) 4816 6671Exa *# hNET (Ki) SERT (Ki)
22 (2S.3S) 12 10000 23 5NI P69 24 210 7722 25 124 ‘
10000 26 359 2437 27 7903°412,/74,8414 1409 29 154
10000 30 4 1 10000 3 1 85 34837 36 10000 33 22 2410
34 141 184 35 1 1 605 36 3.7 471 37 12 163 38 517 4099

(2S)-2-{1-[(2-ethoxypyridin-3-yl)oxy]propylimorpholine was synthesized according to

General Procedure C and was isolated as a gummy oil containing a mixture of
diastereoisomers. MS (APCI): 267 [M-+H]".

Example 137
Chiral

e

(2S)-2-[(S)-[(2-ethoxypyridin-3-yl)oxy](phenyl)methylJmorpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 315
[M+HT*.

Example 138

el
.

CH

l
N

II\

3

(2S)-2-[(S)-(2-ethoxyphenoxy)(3-methylpyridin-2-yl)methyljmorpholine was synthesized
according to General Procedure E and was isolated as a white solid. MS (APCI): 329
[M+HT".

Example 139

Chiral

l
N~

¥



39 3.7 475 40 317 828 4 1 17 17 42 68 4941 43 172 19
44 5.3 1359 45 10 45 46 6.5 5632 47 8.4 52 48 3 1 10
WO203/195729 50 5.2 6260 5 1 16 10000 52 1617 1BELIBB05/001158
5.9 259 54 1306 10000 55 12 2244 56 4 1 2463 57 24
94Exanpl e # hNET (Ki) SERT (Ki) 58 7.4 965 59 6 1 206
60 14 78 6 1 68 6603 62 12 -6%-63 28 2538 64 119 10000

S0 bl sty e R

SBithE6izE¥acBdBing o GAeR! POCGNIre/B amd¥as ig@gedasrowli® sgiy dis

8 <) 1 9.6 4320 82 1 1 2609 83 3.9 3116 84
7&5%28%%61@%-@7 869 86 14 8085 87 2893 953

5 Example 140

CH, Chiral
i
0

(2S)-2-[(S)-(2-isopropoxyphenoxy)(6-methoxypyridin-2-yl)methyllmorpholine was
synthesized according to General Procedure E and was isolated as a white solid. MS
10 (APCI): 359 [M+H]".
Example 141
Chiral

HC

(2S)-2-[(S)-(4-ethylpyridin-2-yl)(2-fluoro-6-methoxyphenoxy)methyllmorpholine was
synthesized according to General Procedure E and was isolated as a white solid. MS
15 (APCI): 347 [M+H]".

Example 142

(2S)-2-[(S)-(2-ethoxyphenoxy)(4-ethylpyridin-2-yl)methylJmorpholine was synthesized
20 according to General Procedure E and was isolated as a white solid. MS (APCI): 343
[M+HT*.
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88 633 10000 89 4110 10000 90 211 5045 9 1 19 2289 92
35- 1452 93 1 1 5603 94 8 8llExanple # hNET (Ki) SERT

wé& 2005955833410 96 12 4447 97 9 471 98 22 1140 96TABM05/001158

1271 100 152 10000 101 66 912 102 82 5740 103 13 6073
104 2386 9786 105 1500 5587 106 54 10000 107 27 3675
108 28 676 109 16 364 110 816% 356 111 105 237 112 17
105 113 15 7 1 114 35 75 116 gg 3333 118 1137 10000
119 23 66 120 10 10000 1 £9000 122 11 44 123 935
4116 124 30 346 125 11 10000 12 10000 127 7 6280
128 11 3325 129 8 4473 457 131 388 99 132 18
6117Exanpl e # hNET (Ki)l SERT

0

') 133 1457 9059 134 18
10000 135 32 4483 136 1 % 137 9 1813
H

(2S)-2-[1-benzofuran-2-yl(2,6-difluorophenoxy)methyljmorpholine was synthesized
according to General Procedure C and was isolated as a white solid containing a mixture
of diastereoisomers. MS (APCI): 346 [M+H]".

Example 144

m‘“a

(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]ethyl}morpholine was synthesized according to
General Procedure C and was isolated as a white solid. MS (APCI): 253 [M+H]".

Example 145
Chiral

(0] ""l
NG

(2S)-2-[(S)-[2-(3-fluoropropyl)phenoxy](phenyl)methyljmorpholine was synthesized
according to General Procedure A and was isolated as a white solid. MS (APCI): 330
[M+H]".

Example 146
©\_‘Z "ul
L

(28)-2-[(S)-cyclopent-1-en-1-yl(2,6-difluorophenoxy)methyllmorpholine was synthesized
according to General Procedure C and was isolated as a white solid containing a mixture
of diastereoisomers. MS (APCI): 296 [M+H]".



138 1609 3822 139 1189 1139 140 7 1 763 141 40 2745
142 49 4538 143 896 3319 144 304 7221 145 45 4138 146
WOQBA0g6147 2568 2533 148 69 10000 149 9 2311PC¢TABROS/001158

2025 151 4 ' 3290 152 9 1938 153 14 6319 154 12 2524
155 5 768 156 14 801 157 4 2573 158 6 10000 159 7 7368
160 6 6503 161 5 3877 162 5-183 163 13 446 164 13 3067
165 4 351 166 8 1349 167 8 2554 %ps 5 791Exanpl e #
hNET (Ki) SERT (Ki) 169 6 1%0 11 4934 171 20 1039
172 24 9341 173 12 10000 A74 18 7517 175 15 7640 176 5
3417 177 7 1961 178 3 6 79 1§ 2553 180 9 8234 181
225 4904 182 3 1 7084 18 484 6 460 185 8 201

fo) ‘ty

Ltk

(28)-2-[(R)-cyclopent-1-en-1-yl(2,6-diflucrophenoxy)methyllmorpholine was synthesized
according to General Procedure C and was isolated as a white solid. MS (APCI): 296

[M+H]".
5
Example 148
rNH
o] yol
Q
se)
o\
CH,
(259)-2-[(2,6-dimethoxyphenoxy)(phenylymethyllmorpholine was synthesized according to
- General Procedure C and was isolated as a white solid. MS (APCI): 330 [M+H]".
10
Example 149
H,
CKO HL < _CH,
. Tf
l - -III\

O MH
(28)-2-{1-[(2-ethoxypyridin-3-yl)oxy]-3-methylbutyl}morpholine was synthesized according
to General Procedure C and was isolated as a white solid. MS (APCI): 295 [M+H]".

15

Example 150

o

v&p
o o ‘l,,l
N

(28)-2-[(S)-[(2-cyclopropylpyridin-3-yl)oxy](phenyl)methylimorpholine was synthesized .
according to General Procedures A and B and was isolated as a white solid. MS (APCI):
20 311 [M+H]".

hiral
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186 8 1255 187 15 224 188 14 2212 189 147 5218 190 6
4338 191 6 5832 192 38 1880 193 3 707 194 9 2560 195

w0 Q2005085776396 9 10000 197 18 811 198 30 62 199 8CPIED05/001158

200 9546 10000 201 171 10000 202 45 722EXAMPLES
Exanmple 1

(S)-2-[(S)-Phenyl - (2-trifludiBnet hoxy- phenoxy) - net hyl ]
-nor phol i ne was synt hesi zEdanf] rO{g1benzyI gl yci dol and
2-trifluoronet hoxyphenol SIS ng to CGener al

Procedure A (Schene A) and sol ated as a gumy
oil. 1H NWR (CDCI 3) d: 7.22 5H 1, 7.07 (d, 1H),
6.91 (dt, 1H), 6.72 (m 2 (d, 1H, 3.82 (m
2H1 3.51 (m 1H), 2.65 ( 253(m 1H), 2.46

(t, 1H), 1.61 (s, 1H). I\/S( 0 Qal cul at ed:
[ C18H18O3F3N] 353, Found: H}/“'H 354. El enental
Anal ysis: calculated: C 61 19% H 5.10% N 3.97%

gé‘é}dz-bfz @pﬂu%%é%er’dxﬁ pifhoR %y?}m%%?{%hne was synthe3|zed according to
pra

['sul fan henox n met

e qyaﬂé%s'%ade%&ﬁﬂv*zessﬁ(%ﬁ@%n S
according to general procedure A and was isolated as a
gummy oil. M5 (APCl): 330g[ Mt )J;—% Exanpl e 3 Chiral
(S)-2-1(S)-(2-1sobutyl - pheno Pheny! - met hyl ] - mor phol
i ne was synt hesi zed from so ufj)/‘l1l phenol according
to general procedure A and sol ated as a gumy
oil. M5 (APCl): 326 [ MtH}+ e4Ch|raI
(S)-2-[(S)-(2-Brono-phe oj);)t_g( enyl - met hyl ] - nor phol i ne
was synt hesi zed from 2- BronopRenol according to
general procedure A with the foll ow ng nodi fi cati on of

g?}a%f@ (% ﬁr“ﬁ%r]p%tfl ﬁnox pg@dln-gaﬂrae l]m.P d:)hglln% V\fas S}/nthesmf;d
braomymg prﬁﬂnenabl?receﬂU(e Iianctwa}, isofatetaspite splig. M MNPCHT 324
Thiz:Mps added 10 m _ of 1.0 Mborane in THF and the
reaction mxture was stirred at roomtenperature for
18 h. Then the reaction m xture was quenched by addi ng
3 mL of 3.0 M hydrochl ori Exampleli®0ol uti on and heat ed at
80 OC for 10 m nutes. The reactl on mxture was cool ed
to roomtenperature and b ied Wth 2.0 M sodi um
hydr oxi de sol ution. The plNeguct _was extracted with
ethyl acetate (2 x 30 y A nmbi ned organic
extract was washed V\At%rl ne and dried over anhydrous
sodi um sul fate. The sol vignt s~ enoved under reduced
pressure and the product was pydfied on a col um of
silica gel (EtOAc : MeOH = 9:1) to

(28)-2-[(S)-(biphenyl-2-yloxy)(pyridin-2-ylymethylimorpholine was synthesized according
to General Procedure E and was isolated as a white solid. MS (APCI): 347 [M+H]".

. Example 154

N Ghiral
2
(2S)-2-[(S)-(2-cyclopropylphenoxy)(pyridin-2-ylymethyllmorpholine was synthesized

according to General Procedure E and was isolated as a white solid. MS (APCI): 311
[M+H]".
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gi ve 2-[(2-Brono-phenoxy) - phenyl - et hyl ] - nor phol i ne
(2) as a thick oil (0.650 g, 67.6%. 1H NMR (CDCI 3) d:

W 2603/108763 1H) , 7.40-7.20 (m 5H), 7.06 (m 1H) pC®ABH05/001158

(m 2H), 5.20 (d, 1H), 3.94 (m 1H), 3.70 (m 1H),
2.90-2.50 (m 4H). M5 (ES) mz 347.96

[ CL7H18Br NO2+H] +. AnalysisrTﬂaicd for C17H18Br NO2: C,
58.63; H, 5.21; N, 4.02. 15§: 58.20; H, 5.12; N,
4.37. Exanple xample

5(S5)-2-[(S)-Phenyl -(2-vinyl-phengyy) - met hyl ] - nor phol i n
e was synt hesi zed from 6- (g?

Br ono- phenoxy) - phenyl - et ] -=qr phol i n- 3- one

according to CGeneral Pr#8e, and Ceneral Procedure
B as detailed below E Synthesis of conmpound 2 To a
m xture of 1, (1 .0 g, H.76 nnDI) i n degassed et hanol

(25 ), tetrakis(triphenylphosphlne)palladiun(O)
(@sgéﬁsg (2- &o@gp@eﬁﬂi?ﬂ(ﬁyndlﬁ-.@tyﬁﬁﬁihwm& o ssyhthesizbd aBeording
n

© o Cegdiah peashne AN GRS A fsge'td ; Sl GPLBac0 W

heat ed under refl ux for 18 h, cooled to room
tenperature, the contenth&ﬁE@1géltered and the
filtrate was concentrat% e resi due was di ssol ved

in ethyl acetate (100 ni) W th water and
bri ne. The solvent was r der reduced pressure
and the product was puri ﬂ a colum of silica gel

using 70% et hyl acetate in to give conpound 2
as a col orl ess 0|I (O 351 g 479@ 1H NWVR ( CDCl 3) d

dd 1H 1 7.

ﬁg‘S) 2 L@rog%aﬂty{ phem%y] pi@nglg]ne(ﬂay'_]%ﬂq}olmg \A&g S rBr}egl?zédL cordlng
5to7@en(adad?ro&.é‘®.1re Aadllwdsdshlatdd-Bs a Bhi@Soldd MS.H)PCI)A,:&(B’QM@-HBq
2H), 4.18 (m 1H), 3.34 (t, 1H), 3.05 (td, 1H); M

(ES) 310.2 [ CL9HI9NOM H +. Preparat|on of conpound 3
(2-[ Phenyl - ( 2- vi nyl - phend@MPIRERAY I | - mor phol i ne) To a
sol ution of norpholinone 2 ( 55 g, 0.825 mmmol) in
toluene (10 n.), Red- AIH(650 [ution in toluene (0.8
m., 2.55 nmol), was add ropwhse at 0 OC over 20

m n. The reaction m xtur red at 0-5 0C for
2.5 h. Excess Red-Al was dest d by dropw se
addition of 2 M NaCH solution (2.7 nL). The | ayers
were separated and the aqueous |ayer was diluted with
WERSHR- [t oppy-B- ﬂa@fépfté’da?%(é'ﬁ@d')W*FW”the'é‘ﬁé"ae synthepizeqipgeording
Thec &R PRREJUA Band RaLiXdlsiad bs Av@Bitesasd eds YARM): B34 [MeH#ENd
dried over anhydrous Na2SO4. Thesol vent was renoved
under reduced pressure and the product was purified on
a colum of silica gel usPrgrEO%Bet hyl al cohol in
ethyl acetate to give nnrqE;ﬁine eenmpound 3 (2-

[ Phenyl - (2-vi nyl - phenoxy) ' ]-norpholine) as a
viscous colorless oil (0.154 g 3% . 1H NMR (CDCl 3)
d: 7.46-7.18 (m 7H), 7 ) 6 84 (t, 1H), 6.68

(d, 1H), 5.78 (dd, 1H), %dd 5.12 (d, 1H).
3.98-3.86 (m 2H), 3.64 *Cdt HEH) . 2. 86 2.72 (m 2H),
2.66- 2.54 (m 2H): MS (ES) 296 1 [CLOH2 1NQR+H] +:
HRb Y- o (8) 1 (2-Studr @ 6-nd¥oxyphBadxy)épysidin-Cafl) methy IBIdHid indGRasty Bthesized

7 aﬁgmg': rN; toi’ie@gr‘al I'-E)chdul%% %Hdvna% ls%Pa‘ted %Lé%ite g;olid.7 1':?/|S4(;\PC,7L 319

(B[ (S) - ( 2- Chloro phenoxy) - phenyl - et hyl ] - nor phol i n
e was synthesized from 2-chl orophenol according to
general procedure A and was isolated as a colorless
liquid (Yield: 0.325 ng, 51%. 1H NWR (CDCI3) d :
7.40-7.35 (m 6H), 7.00 (m 1H), 6.80 (m 2H), 5.20
(d, 1H), 3.90 (m 2H), 3.65 (m 1H), 2.90-2.80 (m

2H), 2.70-2.60 (m 2H), 1.65 (s, 1H). M5 (ES) mz
304.06 [C1l7H18CI NO2+H] +. Anal ysis: Calcd for

C17H18CI NO2: C, 67.21; H, 5.91; N, 4.61. Found: C
66.51; H 6.19; N, 5.51. Exanple 7

(S) 2 [(S) (2- thhoxynethyl phenoxy)-phenyl-nethyl]-nD



(S)-2-[(S)-Phenyl -(2-trifluoronethyl - phenoxy) - et hyl ] -
nor phol i ne was synt hesi zed from 2-
wonrbdshesmwanet hyi phenol accordi ng to general pr8CeaBr0es/#1158

and was isolated as colorless liquid (Yield: 0.36 ng,
65% . 1H NWR (CDCI3) d: 7.55 (m 1H), 7.40-7.25 (m
6H), 6.90 (m 1H), 6.78 (d,-11H), 5.25 (d, 1H), 3.90
(m 2H), 3.62 (m 1H) 2.80-2 7 m 3H), 2.55-2.50

%@ lf;é)%g

(m 1H), 1.60 (brs, m z 338. 07
[ CL7H18CI NC2+H] +. Anal ySi | cd™f'or C18HL8F3N2: C,

64.09; H 5.38; N, 4.54. ynd; C, 63.52; H 5.44; N,
4.66. Exanple 9 Chiral A

(S)-2-[(S)-(2-Benzyl - ph n@- nyl - met hyl ] - nor phol i n
e was synthesized from Benz#{l phenol according to
general procedure A and was i&qQlated as a thick oil.
1H NWVR (400 MHz, CDCI3) d7.16 (m 11H1 7.00 (m

%Qs)f%s?'?%ét%y%QUb pf)‘neno )‘)%”% :# ’}qrpﬁ’[fl!yl]gw&%bltne'Wai ﬁ?ﬁﬂ}e%zed

2 a@@rding to BieheralPraeednnE gpEwas sorid@p @ white ¢4y, MSEAYPChy333
32? %+ 8 [ C24H25NO2+H+] . Exanpl e 10 Chiral

[ (S)-Phenyl -(2-pyridin-4-yl-phenoxy)-nethyl]-nor
phol i ne was synt hesi zed from 6-
[ (2- Br onp- phenoxy) - phenyl Exastpley16D- nor phol i n- 3- one and

4- pyridineboronic acid accogdi ng @ general procedures
A and B and was i sol at ed ﬁ;gie hi ck vi scous gum 1H
NVR (CDCl 3) d: 8.65 (d, 2 (d, 2H), 7.32-7.18
(m 7H), 6.96 (m 1H), H),5.10(d, 1H), 3.93
(d, 1H, 3.80 (m 1H), 2.75 (m 2H),
2.48 (m 2H), 1.80 (br s 1H) I\/S (ES) mz 347.08

[ C22H22N2q 2+H] +. Anal ysis: Calcd for C22H22N2CQ2 O
S'(ﬁéfzz (5 é—dﬁé:gﬂ‘en&eyﬁgyndﬂz ﬂ)n%&ryl]rﬁ@ﬁm]ﬁne was SthdSizedH,

( §)’C°§d Tg{tg)Gee%*a 8‘?958?3-:@\ Vﬁﬁ éﬁgwas&m&qe Follﬁe%s rAfCIr)[,DSO?
haWile was synt hesi zed from 6-

[ (2- Bronp- phenoxy) - phenyl - met hyl ] - mor phol i n- 3- one and
cycl opropyl boronic acid according to general
procedures A and B and wa5 4™ Hled as a viscous
colorless oil. 1H NWVR (CDCF3): dcfd0-7.24 (m 5H),
6.917 (m 1H), 6.80 (m 2I—2|,) 6.66 (d, 1H), 5.1 5 (d,
1H), 3.94 (m 2H), 3.65 (4dt, 2.85-2.59 (m 4H),
2.32 (m 1H), 0.99-0.89 1m 0.74-0.59 (m 2H); M
(ES) 310.1 [ C20H23NO2+H LC purity (98.6% ;

Anal ysis: Calc'd for C20¥23 . C77.64, H7.49, N
4.53. Found: C 76.61 , H 7.58# N 4. 37. Exanpl e 12

Chi r al

ht hal
SO T RRP RO R PN AT TR Vit o BB
pragewdiog ‘@ %namUPmmures%ar@k% igpiateq ajmwfeéplld MYJAPCI): 346
(AASyy: 320 [MrH +. Exanple 13 Chiral
(S)-2-[(S)-Phenyl - (2-pyridin-3-yl - phenoxy) - met hyl ] - nor
phol i ne was synt hesi zed from 6-
[ (2- Br ono- phenoxy) - phenyl Exartge/162- nor phol i n- 3- one and

4-pyri di neboronic acid accord| to general procedures
A and B and was isol ated Hs a oil. M5 (APC):
347 [ MHH]

+.(S)-2-[(S)-(2-Phenoxy- ﬁt$ﬂ8 - phenyl - met hyl ] - nor pho
line was synt hesized fro enoxy phenol according
to general procedure A and wa \_ﬁblated as a gummy
oil. M5 (APCl): 362 [ MtH] +. Exanple 15

(2S, 3S) - 2- (Mor phol i n-2-yl - phenyl - net hoxy) - benzoi ¢ acid
et hyl ester was synthesized from

6- [ (2- Brono- phenoxy) - phenyl - net hyl ] - nor phol i n- 3- one
according to General Procedures A and Fand was
isolated as a gumry oil. M5 (APCl): 342 [ M+H| +.
Exanpl e 16
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Chi r al
(S)-2-[((S)-4"-Chl oro-bi phenyl - 2-yl oxy) - phenyl - et hyl |

wonorsplsied ne was synt hesi zed from 2- br onophenoPCT/1B2005/001158

according to general procedures A and B and was
isolated as a gummy oil. NB (APCI) 381 [ M+H] +.
nmple 17

C&a %‘ééélzeavcioﬁsm?- 4 oxgﬁé%?hx@% i A8 Yftfosize

Aacsardngty Gpreral Cratedise C-apd ap 'sestee s ér‘l‘fﬂ”"%‘e‘?h MRy PREN S

aﬁﬁ@{ﬂlng to the follow ng procedure: Step 1. To a
irring mxture at room tenperature of

(S) - 2- hydr oxynet hyl - nor phol i ne-4- carboxylic acid,

tert-butyl ester, 2-ethoxppheledt3and

tri phenyl phosphi ne i n DVE mas added dropw se

di i sopropyl azodi carbox solution was stirred

at room tenperature for entrated (to renove

nost of the DMVE), then suspe e 'nto hexanes. The

solid that forned was filterlegyi The filtrate was

concentr at ed, redlssolved into diethyl ether, then

washed with 1 N Na X)), .sat. K nd brine

r N N G L 0 A Bl R v

f is\ritiegsad aonihgnd Gateea Parvddwé Eeneveyisalpled ds g MpiteGolid. MS
Si ) d % Et OAc i n hexanes) to give

( é%ﬁf@fﬂ?%%’{*h Xy- phenoxymet hyl ) -

nmor phol i ne-4-carboxylic acid, tert-butyl ester as a
colorless oil. Step 2. Example 164

(S)-2-(2-Ethoxy- phenoxyneﬂiii)-nnaﬂ$oline fumarate. A
|

solution of (S)-2-(2- F
et hoxy- phenoxynet hyl) nDrp
tert-butyl ester in CH2 eated with
trifluoroacetic acid. The/lsol utlion was stirred at room
tenperature under N2 forH2 h, ncentrated then
partitioned between CHCI 3 and 10% aq. NHACH sol ution.

T
(VESLON PFRAE DRI e ol o

C Gaiea et 26513 PanelF HorEwEs E2ng Biehd 95 Rapa 6F & aitp solc

Pes [AFchHasBdMi-Hpm acetonitrile to give

<4-carboxylic acid,

(S)-2-(2-ethoxy-phenoxynet hyl ) -norpholine fumarate as
a white solid, nmp 126-127 0C. Analysis, 7calcd for
C13HI9NCB x CAH4O4 (353. 3FBMPIE!657.78; H, 6.56; N,

3.96. Found: C, 57.61; H\6.50; N 3.93. Exanple 18
(R -2-[(S)-(2-Fl uoro- enoxy) - pheny| - net hyl | - mor phol i n
e was synthesized from | uorop ol according to
general procedure A and ol ated as a gummy oi

M5 (APCI): 288 [ MtH] +. ( -1 ( - '

Chl or 0- 4- f | uor o- phenox ridi yl - met hyl ] - nor phol
ne was synthesized from i

Mor phol i n- 2-y yridin- 3- o| accor to .
ge(ﬁg)r%t[ Swéle@a@r'@pepawah 8nV3f"8H'y‘§§°th°3 Lﬁfﬁﬁf FBiLRtized
Meacc ARG Jo Gehddhl Pidtddute A ErXca\l\mi igol@6d as a white solid. MS (APCI): 346
(ﬁg%%u[(R)-(Z-Ethoxy-phenoxy)-pyridin-2-y|-nethy|]-nnr
p he was synt hesi zed from (2- bronopyridi ne and

2- et hoxypheno! according to general procedure C and

was isolated as a gummy oil. M5 (APCl): 315 [ MtH] +.
Exanmple 2 1
(S)-2-[(S)-(2-Ethoxy-phenoxy)-pyridin-2-yl-nmethyl]-nor
phol i ne was synt hesized from (2- bronopyridi ne and

2- et hoxyphenol according to general procedure E and

was i solated as the succinate salt. M5 (APCl): 315

[ MtH] +. Exanmpl e 22 (2S, 3R) and (2S

3S) - 2- (Mor phol i n-2-yl - pyridi n-2-yl - met hoxy) - benzoni tri

| e were independently synthesized from 2-bronopyri di ne
and 2-cyanophenol according to general procedure C and
were isolated as gunmy oils which were shown by HNWVR

to be a n1xture of dlastere0|soners Separatlon of
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wexemgr624 ( 2S,

to general procedure C and was isolated as a gumy oil
(m xture of diastereoisoners). M5 (APCl): 289 [ MtH] +.

3R) - 2- (Mor phol i n-2-yl - pyri di n-3-yl - met hoxy) - benzoni tri
| e was synt hesi zed via

nor phol i n-2-yl - pyri di n- 3-yl-4tet hanol from

3- bronopyri di ne and 2-cyanoph according to genera
procedure C and was isol§$@ pgg%g gumy oil. M
(APCl): 296 [ MrH +. Exanyie 2 RiE3R) and (2S,

3R) - 2- [ (2- Et hoxy- phenox ¥ %ﬁﬁgﬁn-S-yl-nethyl]-norpho
in g were independent| W synthesized via

mor phol i n-2-yl - pyri di n- 3Zyf- met hanol from

3- bronopyri di ne and 2- et hox enol according to
general procedure C and were isolated as oils. M

( AFYb) S() 3 Bncidkyyridif=8 31@dyRpt&Eyl)methylimorpholine was synthesized
(R-2-.i S)-Pyridin-3-yl-(2-1¢] r . M- )
CEISHE PSP RSk At i il R i RRSAPE o
mpvgtiol i n- 2-yl - pyri di n- 3-yl - met hanol from

3- bronopyridine and 2- trifl uoronethoxyphenol

according to general procgdur? 11%7and was i solated as a

gunmy oil. M5 (APCl): 355-FFRY *°/ Exanple 27
(R-2-[(S)-(2-, 4-Difluoroppenoxy) - pyri di n- 3-yl - met hyl

] - mor phol i ne was synt hesi 4ed, Vi
nDrphoIin-Z-yI-pyridin-B- ol from

2- bronopyri di ne and 2, 4-di ophenol according to
general procedure C and waidNi dol ated as a gumy oil .

MS (APCl): 307

e W Re P o B DR R it
ncgtiding o-Gengral rgedddiert @dpvasriyolaigghasia whitggplid. MS (APCI): 318
2—[m|q]m)pyri di ne and 2, 4-di fl uorophenol according to
general procedure C and was isolated as a gunmy oil.
M5 (APCl): 307 [ MtH] +. Exanpl e 29 Chiral
(S)-2-1((S)-1-Oxy-pyridi nEgamyleigs) - phenyl - met hyl ] - nor p
hol i ne was synthesized accqraiing to general procedure
A and was isol ated as pakejyellow thick oil (0.095 g,
35% . 1H NMR (CD3CD) d: ’ Hy, 7.45-7.31 (m
6H), 6.54 (dd, 1H), 6.07 =/ 5.48 (d, 1H), 4.08
(m 1H), 3.90 (td, 1H), 3. Om 1H), 2.76 (m 2H),
2.56 (dd, 1H), 2.41 (dd, 1H); Ms (ES) 287.0
(CL6HI8N2GBH-H) +; HPLC purity (98%; CHN anal ysis
C dPSxA-#3-Bubrd-dmethoRyrt e herygBginorphainogas gynthesized
f %Mdin%o%én@%i Ploc&iuds ah¥ WasdgolatbX & BheteIBIid NS APCI): 318
(i&l- 2-[0S)- (2" -Chl oro-bi phenyl - 2-yl oxy) - phenyl - et hyl ]
- ﬂ?ﬂml ine was from 2- bronophenol enpl oying
2-chl oroboronic acid in General Procedures A and B and
was isolated as a thick vigggpysigm 1H NMR (CDCl 3) d:

(

4

7.48 (m 1H), 7.40-7.10 (m 10H),6.96 (m 1H), 6.80
(d, 1H), 5.04 (d, 1H), 3£8 m 1H), 3.64 (m 1H),
3.50 (m 1H), 2.68 (m 2H) 2 1H), 2.30 (m
1H). M5 (ES) niz 380.03 [ H Hl +. Anal ysi s:
Cal cd. C23H22CI NQ2: C, 72.74) 5.84; N, 3.69. Found:
C, 72.41, H 5.90; N, 3.80. nmple 3 1 (2R, 3R) and
(R -2-[(S)-(2--Fl uoro-6-net hoxy- phenoxy) - pyri di n- 3-yl -
W&Bﬁi-}(z-@i%ﬁm{md%hmﬂ ﬂheﬁ&ﬂ)ﬁ%ﬂ@mﬁér!obbliﬁéfﬂ&&@mhéﬁﬁbd\aceording
0

nor iN-2-yl-pyridin-3-vyl-nethanol, fr . +
o BIERSR Eipsrdug s Rk R R S5/ HETAT O3
to general procedure B with nodification C and was
isolated as a gumry oil. M5 (APCl): 319 [ M+tHf . Exanpl e
32 Chiral

(S)-2-[2-(4-Fl uoro-phenoxy)-pyridin-3-yl oxynmet hyl ] - nor
phol i ne was synt hesi zed via General Procedure D and
was i solated as a gumry oil. M5 (APCl): 305 [ M+H] +.
Exanpl e 33

PCT/IB2005/001158
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Chi r al
(S)-2-{(S)-[2-(4-Fl uoro-phenyl)-pyridin-3-yl oxy] - pheny

wO-2005t10y163 - mor phol i ne was synt hesi zed accor di ngCTaB100h&001158

foll owi ng schene and procedure (which is a variation
of General Procedures A and B): Schenmg G Synthesis of
pyri dyl morpholine conpound$ls- NHAOH Cl COCH2CI MeCH

Et 3N 10 Preparation of ang A sol ution of

2- bromopyridinol 1 (7.6 gf ﬁ@gﬁﬁgl) in 1N aqueous

sodi um hydroxide (44 m _, 44 ) was stirred at room

tenperature for 30 m nutes. O'h"‘nylglycidol 2 (5.0 g,
33 mol ) was added in o and the reaction
m xture was heated at 75 h. The reaction

m xture was brought to roon1t ature and extracted

with ethyl acetate. The conbinédCs gani c extracts were
dri ed over sodium sul phate, filtered and sol vent was

I BBRY.RE. e%Qﬁé-ﬂlﬁ(ﬁé’dﬁ%ﬁ‘tg(y}?ﬁt%ﬁﬁ}n{%ylﬁbr@héliﬂ@Gvbé SytHeEigst kording
HPGGPE| Pty S e gore M REEDPRC Y,

oil. 1H NWR (400 MHz, CDCI3) d 7.90 (m 1H), 7.36 (m
5H), 7.00 (m 1H), 6.92 (Q%n%E%715-32 (d, 1H), 4.00
(m 2H), 3.84 (m 1H),_ 2.94 (m 1H., 2.60 (m

1H). Preparation of Corfpgund 4 To a ol ution of diol 3
(5.0 g, 15.4 mmol) in ethyl ac te (120 mM ) at 0 C
under nitrogen, was added\t»oi lamne (3.2 mM_, 23.0
mol ). Chl orotri net hyl si e fAS, nm, 19.7 nmol) was
added via syringe and the reacti/on m xture was all owed
to warmto roomtenperature over 1 hour. TLC anal ysis

showed no di ol _remainin t t of .
¢ PR e BopoHDIonsy) G e e P sy
bycovriifyas eendrildmydedarh lAeni des (stlagdk 2 whie FolionlS)(APGIS46
%mqim1Mthevmserraim roomtenperature for 3
tdéated with IN HCl, and stirred at room

tenperature for 2 hours. The aqueous phase was
separated and extracted wetahpetirgl acetate. The
conmbi ned organic extracts were dried over sodi um
sul phate, filtered, and sol vent"was renoved under
reduced pressure to affo g of nesylate 4 (56 %
whi ch was used wi thout p kon. 1H NMR (400 MHz,
CDCI3) d 7.96 (m 1w GﬂO(mu H, 7.04 (m 1H),
6.94 (m 1H), 5.58 (d, TH), 5.00c{m 1H), 4.24 (m

4. 04 (n1 1H), 2 76 (s, 3H). Preparation of

Co To a so utio f
o P e oo SR ebrTn nod s
( 4idconding 14 Gbnarﬁd?rpcddodel Eoanelohvals ysotatddms taywhite sligl MPnBRCHM19
$the (75wt %in water, 0.5 nlL). The reaction

&e was stirred at roomtenperature for 18 hours
then was heated at 75 OC for 4 hours. TLC anal ysis
showed no nesyl at e renmai nExgnplelt73 reacti on m xture was
brought to roomtenperature and the | ayers were
separated. The aqueous phase mas‘%xtracted W th
t ol uene and the conbi ned _QrganiicNextracts were washed
with brine, dried over spdjumyst phate, filtered, and
sol vent was renoved under  regiieed pressure. ,
Chr omat ogr aphy of the producl_sn a silica gel colum
(7: 3 hexanes/ethyl acetate as eIuent) gave 4 0 g of
epoxi de 5 % . 1H NWR (400 CD%@?-. é
1 |.(§S) 271 %@délmromoxy)ﬂ ﬁ’@thé’lrﬁ 3- %q)zol 24yl)g§t OI’RIiI_%lme wag ()
( rBynthédized 2c@Bdifgnn Ghhiral RRo@Aure B antivas isBlapias atwhie saifl. MS

] J9- a solution of concentrated amonia (60

ﬁﬁgpgﬁqg1ﬁﬁlﬂ (60 nm.) was added a solution of
conpound 5 (4.0 g, 13.1 mmol) in nmethanol (50 nlL) over
1 h. The reaction m xture was stirred at room
tenperature for 24 h. TLC anal ysis showed no starting
mat eri al remai ning. The reaction m xture was
concentrated under reduced pressure and the residue

. L T T . N | N T 1 o —
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weubphass3 filtered,

separated and further extracted with ethyl acetate.
The conbi ned organic extracts were dried over sodi um
and sol vent was renoved URAEMB2005/001158
reduced pressure to give 4.0 g (95 % of am noal coho
6 as a yellow oil which was carried on w thout
purification.1H NVR (400 MHA]6-CDCI3) d 7.92 (m 1H)
7.36 (m 5H), 6.96 (m 2 ,(d, 1H), 4.00 (m
1H, 2.72 (m 2H), 2.20 H%m@?é%% Preparation of
Conpound 7 To a stirred™gol ution of compound 6 (4.0 g,

12.4 mmol) in tetrahydr an (8 ) under nitrogen,

was added triethylam ne ¢ F16 mmol ). The

reaction m xture was cool 0C. Chl oroacetyl

chloride (1.2 m, 15.1 added dropwi se and

thereaM|onrnxUMevmsvamdtornomtemmrMUre

over 2 h. TLC anal ysis showed no starting nmateri al

r é2RlizH{4ethifl 8-oxeza2ivDR-(Wilxaremethewphermdmethy i erahqlipriers

rg G e L&A BBSkriITRoceft BHRd WaS isBiatetiiab b WARSIsolid. MS
ween saturated aqueous sodi um bi carbonate and et hyl

aé@%ﬁlé Wﬁelorganlc phase was separated, washed with

wat er, dried over sodium sul phate, and filtered.

Rermoval of solvent under gggugefspressure gave

chl oroacetamde 7 (4.4 g, 89 % as an off-white solid

whi ch was used wi thout purificajion. 1H NVR (400 M-z,

CDCI3) d 7.96 (m 1H), 7@@1 (5M), 7.24 (m 1H),

6.90 (m 1H), 5.04 (d, 1 4.20°(m 1H), 4.04 (s,

2H), 3.44 (m 2H). Preparati‘g@i “pf Conpound 8 To a

stirred solution of compound 4.4 g, 11.0 nmol) in

i sopropyl al cohol/toluene (90 m _/30 nl) under

ni b8 )%[ﬁiq%dlﬂ@o?oﬁgg@Q)(ﬁS SzHi9- ﬂﬁnéﬂ’fyl]tﬂ@rtpﬁ&ﬁb% syntheS|zed

t er t

( 9°qHling toﬁ?@eﬁafe%rew %?B&Wﬁsésql%&d 3 VHE GO “’.@{S’\T‘ﬁ%ﬂ %1
t gaperature for 18 hours at whi ch poi nt TLC anal ysi s

i ndicated the reaction was conplete. The pH of the
reaction mxture was adjusted to approximtely 6.5 by
the addition of 2N hydr ocRK&PRI&1%ki d. The reaction

m xture was concentr at under redated pressure and
the residue was partiti ned bet ween et hyl acetate and

wat er. The aqueous :pha ated basi fied by
the addition of 2N Na xthgcted MAth et hyl acetate
and the conbi ned organ| ats were dried over

sodi um sul phate, filtered, anmfl sol vent was renoved
under reduced pressure. The product was purified on a
si (ES)a{(URH -[(BétborypyrBinB-wkytentimbmhelink eranedesized gficording to

| 2 i l : H :
TRRE PRB0RED oy 8l 1 B eoRg s U b tecti |
7.03 (m 1H), 6.97 (m 1H), 6.00 (br s, 1H), 5.30 (d,
1H), 4.32 (m 2H), 4.26 (mxardp173.37 (m 1H), 3.1 3
(m 1H). Preparation of Conpoundc® To a solution of
compound 8 (0.526 g, 1.45smol N-Kn tetrahydrofuran (10
nm.) was added aqueous sodi onate (2M 7 nm., 14
nmoi ), 4-fl uorophenyl bor d (0.683 g, 4.88
mol ), and tetrakistriphenyl ﬁphlne pal | adi um (0)
(0.093 g, 0.080 nmmol ). The dark reaction m xture was
heated at 75-80 OC for 3 h. NWR check showed no

gt @5§-o- Rﬂbfé%ﬁﬁér@ky (f4&iﬁh>{llﬂ Bgaxaz’talne-yl)rﬁftﬁylmrphmmetwas eymiasized
rou ur e r
r eﬁcﬁgfgl& &H’%@? roc ? d W%SSI tg%tg&‘ alsa 4 %hl%dﬁoH#] dl\% eAdDCI) 354

belMaeEn wat er and et hyl acetate. The aqueous phase was
separated and further extracted with ethyl acetate,

t heconbi ned organic extracts were dried over sodi um
sul phate, filtered and sol vent was renoved under
reduced pressure. Initial chromatography of the
reacti on product gave 0.4 g of desired product as a
foanmy yellow solid. The product was further
chronatographed on S|I|ca gel (eluent 1:1

ey o P — o o
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A solution of conmpound 9 (0.95 g, 2.90 Mol ) in
anhydrous toluene (25 nm.) was placed under a nitrogen

wabnnsspfese and cooled to 0 CC. A commerci al seCuABWNS/001158

of Red-Al in toluene (65 w% 3.0 m_, 10.0 nmol) was
added dropwi se via syringe. The reaction m xture was
war med to room tenperature d¥er 1.5 h at which point
TLC anal ysis indicated th ce of starting
material. A further anoun%%%agg Al (0.3 nrilL, 1.0
nmol ) was added and the eact g‘ “W'xt ure was stl rred
for a further 1.5 h unt} action was corrpl ete by
TLC. The reaction m xt s™Sagai n cooled to 0C and
gquenched by the dropw se ad@ldon of 2N sodi um

hydr oxi de. The m xture was diluted wth water, and the

a%g#§) F(’# uoro H]Sthﬁlggeanr&t g)ﬂeryﬂ ?ILnﬁc{ar‘g‘l-foﬁrge \)0413 Wgntﬁesdzed
wiagderding ta @enenah ReepedyrerA %@d\iaa mogltﬂd@h atwiite f>¢llldt MSAParp02
sphmgnt was renoved under reduced pressure to give a
0. 21 g of a cloudy oil. This oil was subjected to

col um chr omat ography (silica gel, eluent 4:1 ethyl
acet ate/ net hanol ) to gi vebBuwpe2t794-

Fl uor o- phenyl) - pyri di n+ 8z ¥hoxyL~pbenyl - met hyl } - nor phol
ine (10) (0.16 g, 66 % 4ds a t k oil. 1H NMR (400
MHz, CDCI3) d 8.24 (m . (m 2H), 7.28 (m
5H), 7.14 (m 3H), 7.02 o1, 5.10 (d, 1H), 3.96
(m 1H), 3.86 (m 1H)1 3.64mt 1H), 2.80 (m 2H),
2.50 (m 2H). 19F NWR (376 M1z, CDCI3) d -114.394 (m

bbb AR DR g U sypgscec
F@gcpmdlng(}omn@gl I%/@ceHUt@ Aoemd%asmogtqgtas%wrfggaﬂﬁ} MS (APCI): 313
340 R*.2- [ (S) - (2- Fl uor o- phenoxy) - (4-f 1 uor o- phenyl') - met h
yI'] - nor phol i ne was synt hesi zed from (3-fl uorophenyl
magnesi um brom de and 2-fl uorophenol according to
general procedure C and wasampol8t ed as a gunmy oil .
M5 (APClI): 306 [ MtH] + —
(R -2-[(S)-(2-Fl uoro-pheno -§4-% uor o- phenyl ) - net hyl
] - mor phol i ne was synt hesi z from (4-fl uorophenyl
magnesi um bronmi de and 2- et-hox§p ol according to
general procedure C andigas i soN d as a gunmy oil.
I\/IS (APCI) 332 [|\/H—|] +. Exanple 36 Chiral

o2 ey S LR TG B opRa oo B Blhng

ace Genkira fPracedye Eend wapisoleted as e wAiteagodid. WeiS (AB@) aeeiidd’. a
gumy oil. M5 (APCl): 306 [ MtH +. Exanpl e 37
(S)-2-[(S)-2-Cycl ohexyl -

- (2- et hoxy- phenoxy) - et hyl FXW‘?)%I i ne and
(2S,3-ft)-2-[2- Cycl ohexyl -
- (2- et hoxy- phenoxy) - et hyl
from net hyl enecycl ohexyl I
to general procedure Cil

Chiral
pr phol i ne were synthesi zed

m br om de accordi ng
ol ated as a gumy
oil. M (APCl): 334

[MHH+. (S)-2-[(S)-1-(2- thox;(Pphenoxy)-s-rret hyl - but yl
] - nor phol i ne was synt hesi zed $tom i sobutyl nagnesi um
brorri de according to general procedure C and was

Cg- -(@StHRXIHHERBRy ) Wvidin BB bR EM ok L Aehthedmea Binghe R
§510r c{r(esalco(xgl a'&f:crr?pg Bh%qpsggygroizﬁgélmﬁ arf?e"l’ﬁ?))ﬂlat%?‘sp%‘%rf'ﬁeﬁghd

vva'ﬁSWh&‘sﬁ [wed]'2- al | yl phenol - according to General
Procedures A and B and was isolated as a viscous
colorless oil (0.415 g, 79%9. 1H NWMR (CDCI 3): d
7.38-7.24 (m 5H), 7.10 (dd, 1H), 6.98 (dt, 1H), 6.81
(dt, 1H), 6.65 (d, 1H), 6.04 (m 1H), 5.18-5.04 (m
3H), 3.98-3.86 (m 2H), 3.65 (dt, 1H), 3.50 (m 2H),
2.86-2.74 (m 2H), 2.70-2.54 (m 2H); MS (ES) 310.0

[ C2OH23NO2 -H +; HPLC purity (98.2%; Analysis: Calcd.
C20H23N(2 C77 64, H749 N453 Found: C 76.94, H

~ p—
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correspondi ng am de
(6-[ Phenyl - (pyridi n-3-yl oxy) - met hyl ] - nor phol i n- 3- one)

procedure: A solution of conmpound 1 (0.30 g, 0.85
nmol ) in anhydrous toluene (3.0 m _) was placed under
a nitrogen atnosphere, coolt®to 0 0C and a comerci al
solution of Red-Al (65 MEX(Z&LIQ&Q uene, 1.0 m_, 3.3
nmol ) was added dropwi se Via syringe. The reaction

m xture was warned to rooifrt enpedfure over4 h. TLC
anal ysis showed no startjingHs rial remaining. The
reaction m xture was ag d to 0 OC and quenched
by the dropw se additi 2N sodi um hydr oxi de. The
reaction m xture was dil uteg)JNith tol uene, the aqueous
phase separated and further extracted with tol uene.
The conbi ned organic extracts were dried over sodium
s (ASpRASE](2-fsphutwpwsidin-3ahexdehansbrnetndgrorrbaie as gregsized

I eRAH 1PEERIA PRock8ur8 A\YRd Qe Bolte@ bis b waitd sdng.oms (apdl): 327
Two chromat ogr aphi es of the reaction product on silica
g@ﬂ*"t]el uent - 3:1 ethyl acetate/nethanol the second )
gave 0.080 g (35 %9 of the desired product. 1H NWR
(400 MHz, CDCI3) d 8.32 (E’Qam%,a)1838. 12 (m 1H), 7.24
(m 5H), 7.10 (m 2H),, 5. d, 1gh, 3.96 (m 2H),
3.68 (m 1H), 2.84 (m?* 2. m 2H), 1.84 (br s,
1H. (M5) mz 271.05 [ ] ; CHN - Cl6H18N20C2
Calc'd: C7 1.09 % H 6! PN 10.36 % Found: C 70.49
% H6.70 % N 9.83 % Exanm%§H4 1 Chiral
(S)-2-[(S)-(2-Bronp-pyridin-3-yl oxy) - phenyl - net hyl ] - no
rphol i ne was synthesized fromthe correspondi ng am de
( 29 Bhapd-fuopys-isdpropyiehghaxy)dhenginteitylimamhgine Was s \Biheaiggd
US LG I | r \ ksl bdi@Nvef(APCH): 330
C SERIACE Pofya PHARAyRIRTENS Rolatd o3 a LRI AP
té"{"r*élhydrofuran ( 10 nL) wunder a nitrogen atnosphere
was added a commerci al solution of

bor ane-t et rahydr of ur an cog;@n% .OMin
tetrahydrofuran, 3.4 ni, mol ) via syringe. The
reaction mxture was stirred at rggmtenperature for
20 h. TLC anal ysis showey no régcti on had occurred. A
further anount of boran tytydr of uran conplex (3.0
m., 3.0 mmol) was added “‘fenreacti on m xture was
heated at reflux for 2.5 h. o anal ysi s showed no
starting material. The reaction m xture was brought to

room t rature, treated w 1IN [ kred f
A AP <SRBI R lies Shinelizea
hyedeadinglie GenerabRroeegiotecidand wds isplatgd asgoetitgselid. Me(APCI): 328
cgpp,q]m_ed organi c extracts were dried over sodium
sul phate, filtered, and sol vent was renoved under
reduced pressure. Two chromat ographi es of the reaction
product on silica gel (el Geample 185 1 et hyl
acet at e/ net hanol for fir@ﬁromt@gwaphy, 10: 1

Z

3

di chl or onet hane/ et handf fdr Jt he second ) gave 0.063 g
(16 %9 of the desired produgt. NVR (400 MHz, CDCl 3)
d 7290 (m 1H), 7.36 (m m)»’f)\p 0 (m 2H), 5.16 (d,
1H), 3.96 (m 2H), 3.68 1H)g 2.82 (m 2H), 2.64
(m 2H), 1.80 (br s, 1H.H (M5 mz 350.92

[ CL6H17Br N2O2H- H+] HPLC - 91.49 % CHN - C22H2 1FN2O2
Cabs)-4lj(s)G2 BRorb36-fiaordphéndi (@metho:Fp Rdirde-FimetdIm&pb&in® bias

% 4.97 % N 8 60 % Exanpl ir ; -
(tsythseszedcdsrdng o Cendi i BE £ letnd a0 e splg s
moABBDI 39AEVHEE synt hesi zed from the corresponding

am de :

(6-[ Phenyl - (pyri di n-3-yl oxy) - met hyl ] - nor phol i n- 3- one)
usi ng General Procedure B (enpl oying

4- et hyl phenyl boronic acid in the coupling step) and
gave 0.20 g of light brown oil. Two chromat ographies
of the reaction product on silica gel (eluent - 3:1

.. o, o NN N ~r nA o "

compound 8) wusing the foll ow ngCT/IB2005/001158



[ MtH +. Exanpl e 44
(S)-2-[(S)-(2-1sopropyl - phenoxy) - phenyl - net hyl ] - nor pho
woOi2os/ 10853 synt hesi zed 2- i sopropyl phenol accor #CmgB1005/001158

general procedure A and was isolated as a gunmy oil.

1H NVR (CDCI 3) d: 7.40-7.30 (m 5H), 7.19 (d, 1H,

6.90 (m 1H), 6.82 (m 1H) ,-1®-70 (d 1H), 5.13 (d,

1H), 3.90 (m 2H), 3.70 (%% H)1 50 (m 1H), 2.80

(m 2H), 2.75 (m 1H), TRP ?fﬁ) 1.70 (b s, 1H),

1.32 (d, 3H), 1.30 (d, 3H. M5 (ES) mz 312.06

[ CCOH25NO H] +. Anal ysi s: d for=C20H25NO2: C,

77.14; H, 8.09; N, 4.50. %@f C, 75.62; H 8.47; N,

5.09. Exanple 45

(R -2-[(9S)-(Benzof uran- 6yt enyl - met hyl ] - nor phol

i ne was synt hesi zed fro Br

(Hydr oxy- phenyl - net hyl ) - mbr phol i ne- 4- car boxyl i ¢ acid

tert-butyl ester and 6- hydroxybenzofuran according
:bg\s) @'QS@Q@fﬂ@oerI%ﬂBlyﬂerdﬁl 4 fﬂﬁneﬁ*y‘]mbﬁﬂﬂélﬂe was synthesized

her | |cat|o via th
" SBHNSD GENa AT AARes FoRsdas ey e Eg e fee

fgt.
(S)-2-[(S)-(2-1sopropoxy-phenoxy) - phenyl - et hyl ] - nor ph
ol ine was synt hesized from 2- isopropoxy phenol
according to general proc@@mpE” ’and was isolated as a
gunmy oil. M5 (APCl): 328, [ MrH +. . Exanpl e 47
(R -2-[(S)-(2-Brono- phengﬁxa - (4-f1luoro-phenyl)-nethylJ
- nor phol i ne was synt hesi z% rom 4-f| uor ophenol
magnesi um br om de and br omo# = according to general
procedure C and was i sol teF’db gumy oil. M
(APCl): 367 [ MtH] +. Exa 48
(S)-2-[(S)-(Benzof uran- 54yl oxy) phenyl - net hyl ] - nor phol
ine was synt hesi zed accordi ng General Procedure C

) o\ S?Qz Br’d%oé“e‘h@iy‘?(@ﬁ&tlﬁi&t@ﬁdjlﬁ%%hbﬁﬂ]r@ﬂ%&i&@s(svmtaemzed

Sl b Hiling Gt 1 ol o

( +EE.((S) - Phenyl - o-t ol yl oxy- net hyl ) - mor phol i ne was
synt hesi zed from 2-net hyl phenol according to general
procedure A and was i sol ateng%s a gumy oil. M
(APCl): 284 [MH +. ExanpP@ &iral

(2S, 3S) - 2- (Mor phol i n- 2- W@ phenyl - 1f&t hoxy) - phenol was

synt hesi zed from 2- benzd thenol according to
general procedure A wth ¥k oW ng
nodi fication: Scheme: Expgrii . Step 1. Preparation

of conpound 2 A mi xture of (.61 g, 1.568 mmol) and
10% Pd-C (0.22 g) in nmetthanol : t&trahydrofuran (50 nL
20 m ) vvas shaken under a hydrogen at nosphere (40

) s filtere hr o

C P o AP neaHRER Y A npun- S e B Rd e Bes
t Gyghesizep hervalingo @enaraltFioaekiure IEsand was (polaie ¥ @I\Mﬂ"te eolig2 WS

HNWR (CDCI3) d 7.58 (b s, 1H), 7.41-7.35
&Aéé‘h%m}"d@ ,( 5 50 (m (2H) 6. 5h (m 1H).
650(m 1H), 465(d 1H), 4.45 (d, 1H), 4.30 (d,
1H, 4.18 (m 1H, 3.20 (m 1H), 2.75 (d, 1H. M (ES)
mz 300.09 [C17HL7NOA+H +. Step 2: Preparation of
conmpound 3 To a sol utionzyf rmr phol i none 2 (0.214 q,

0. 750 mml ) in tol uene ( Red Al (65% sol ution
in toluene, 1.5 nL) was pvvlse at 0 0C. The
reacti on m xture was stl?’lre Yee tenperature for 4
h. Excess Red- Al was dest y dropwi se addition of

2M NaOH sol ution (5 nL) and aéﬂ—dlfled to pH 2 with 6N
HC . The solution was neutralized
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with saturated NaHCO3 and extracted with toluene (2 x
10 nmL). The conbi ned organi c extract was washed with

wonrbisaosmesl dri ed over anhydrous Na2SO4. The soPCEMB20v&G01158

renmoved under reduced pressure and the product was
purified on a colum of silica gel (ethyl acetate:

met hanol, 80:20) to give noi##holine conpound 3 as a
colorless solid (Yield: C%(%%%lqu 3199, np 156-158 0OC.
1H NMR (CDCI 3) d: 7.45-7. 5183, 6.97 (m 2H),
6.58 (m 1H), 6.50 (d, , 4.53 (d, 1H), 4.10 (m
1H, 3.95 (m 1H), 3.90 (M 1H), 2.90 (m 2H), 2.50
(m 1H), 2.42 (m 1H). MS}(ES)$% z 285.98 [ CL7HLINO
H +. Analysis: Calcd for@f’zg@w (0.5 H2O) C, 69. 37;
H 6.85; N, 4.76. Found:\& '\68; H, 5.45; N,

4.44. Exanple 5 1 M

(S)-2-[(S)-Cycl ohexyl - (2- et hoxy- phenoxy) - met hyl ] - nor ph

ol i nt hesi fr [ i de
R RS Tl R s b DR UGS s e
anctowing th Sehesaldiocgdurg Coehwps Splated B awhitesqlid. NISJAPCI): 281
[g}mﬁ]&. Exanpl e 52 Chiral

( )-ﬂ-[(S)-PhenyI -(2-pi perazin-1

-yl - phenoxy) - net hyl ] - nor phol i ne was synt hesi zed

accordi ng to general procedmpesi9f and B and was

i solated as a gummy oil. M (APCl): 354 [ M+H] +.

Exanmpl e 53 N,& ’

(S)-2-1(S)-(2-Met hyl sul f afnyls pierroxy) - phenyl - et hyl ] -m
or phol i ne was synt hesi ze ropn 2- Met hanesul f anyl
phenol according to gener recedure A and was
isolated as a gunmy oil. M lMclﬁ‘ﬁll): 314 [ MtH] +. Exanpl e
54 Chiral

gﬁ%%g{zfi&a&ﬁ%&ﬁ%“ﬁrpﬁ?mefh lgﬁ{;#-?%?na%ﬁweﬂﬂh}ﬁ&%miﬁ@ww| ]-

esi z _
2 syntizesiped preaeing e éawwmv@%ﬁ?)ans Wesppiaiee eh g MRt P
| nePAE oS pa4pgr.t o the following procedure: Step 1: The
starting amne (250 ng, 0.85 nmol) was dissolved in
THF (5 mM_) with NaCH ( 1 Maq., 1.0 nmL). To this
stirred solution was addeBxaB®E2®1(220 ng, 0.98 mol)
and the reaction mxture was stirred for 1 hour. The
reacti on was quench with wgf*er (@0 nmL) and extracted
into 1: 1 hexane: Et OAc (2X20 ni){ The conbi ned organics
were washed with brine (é&ﬂ% dri ed over Na2SC>4,
and concentrated to dryn .oe material is clean
except for sone BOC20 whi ch |\s/,!,§ti Il present. Step 2:
The starting al cohol (270 ng, “0.65 mml) was di ssol ved
in chloroform (3.2 nL) and ntpba (290 ny, 1.6 mol)
WeBS) et 1 - adh s yitiin Sryl) pryleiviopwheingnived. synthesigedaccerdiag to
Afée%@raﬁli’rbwdu%q} L wdb i§RlEPas  Gte SBIRC IMDAPERS2d1i Mt-ey ed
through cotton In a pipette and extracted with 5% ag.
NaHCO3 (2X10 nli). After concentration, NVR anal ysis of
the crude shows cl ean con#Zeangil®@t®2t 0 a si ngl e product.
This was purified on silica (25-70% Et OAc/ hexanes) to
gi ve the product as a col §fl ess f8%m Step 3: The
starting material was disgolveg.in 4 M HC (solution
in dioxane) at 0 C. The Peaé:ti m xture was stirred
for 1 h. Wen starting '@/er' alwas consuned (by TLC,
1 h), the reaction was efyrated to dryness and
taken up in MeOH (with 5% HQAa). Purification on ion
exchange (SCX, 1 g, loading in 5% HOAc/ MeOH, washi ng
wth MeOH, eluting with IM NH3 in MeOH) gave a
colorless sticky oil which was determ ned toGontain a
single isomer by NVR. Optical rotation of this sanple
(41 mg/ m. in MeOH, 100mm path length, -3.713 degrees
Arc) was -90 degrees and HPLC anal ysis of the sanple

i ndi cated >98% purity. Ms (APCl): 330 [ M+ H +. Exanpl e
55

(S)-2-[(S)-(2-Cycl opentyl - phenoxy) - phenyl - net hyl ] - nor p




(S)-2-[(9)-(2-Cycl ohexyl - phenoxy) - phenyl - met hyl ] - nor ph

ol i ne was synt hesi zed according to general procedure A
wanswased sol ated as an oil. M5 (APCl): 352 [ MrErAB2005/001158

Exanpl e 57

(S)-2-[(9)-(2-Di fluoronethoxy-phenoxy) - phenyl - net hyl ] -

mor phol i ne was synt hesi zed détording to general

N%ﬁfjt‘%i% AR50} M 530 o mdfSBRRbo 320
( synt

S{Zegycqozdn(gzo Eepseldreeryr Yang an sRkried g anite sRIEH YIS
} (arciphal meiwas synt hesi zed according to General
Procedure A and was isolated as a gumy solid. M
(APCl): 332 [ MtH] +. Exanple 59 |
(S)-2-[(S)-(4-Fluoro-2-i sbxamnd 198henoxy) - phenyl - net hyl
] - mor phol i ne was synt hesi zed accordi ng to General
Procedure A and was i s6kat ed a acgamry solid. M5
(APCl): 344 [ MtHf . Exanpieog0 ral
(S)-2-[(S) - (2- Chl or o- 6 Dlior & p enoxy) - phenyl - met hy! ] -
mor phol i ne was synt hesi ZedF mr ding to General
Procedure A and was isol ate a gumy solid. M
(APCl): 322 [ MtH] +. Exanple 6 1

( %s &[Eé)% ﬂ&o?o @(tﬁhmn@&w AR bhdﬁblﬁﬂ&%%hm%@lﬂ%lwaenet h

r I ne S esi ze accord

rslﬁ'&'t ERtAP ocoiing 0.0 BT EE S A W3R 0GP PETIRESIE. MS
( ARRLLI): 358 Mk-HIM-HF . Exanpl e 62 Chi ral
(S)-2-[(S)-(2, 6-D chl oro- phenoxy) - phenyl - met hyl ] - nor ph
ol i ne was synt hesi zed according to General Procedure A
and was isol ated as a gunFP¥W 1Y M5 (APCI): 339
[ MMH] +. Exanpl e 63 |
(S)-2-[(9)-(2-Et hoxymet hy!l - phenoxydphenyl - net hyl ] - nor
phol i ne was synt hesi ze rom |
( Mor phol i n-2-yl - phenyl - 8xﬁ\enyl ] - met hanol
according to Ceneral Pr ,s A and F and was
i solated as a gumy solid. (APCl): 328
[ MtH] +. Exanpl e 64
(2S, 3S) - Di et hyl -[ 2- (nmor phol i n- 2-yl - phenyl - met hoxy) - ph
e r(9$)}2 [ [2- ﬁ@rvﬁétrlﬁwm@mxz)ebler@m@h@iyh@eﬁM]”@W’f@hfw was

sg S8 a@&%ﬂ@%nérﬁﬁ*r@ée@&ea\san@ vid MR Qks iavhitdBolid. MS

(éf‘P '3{3(%?\’”[ = (4- Fl uor o- phenoxy) - pyri di n- 3-yl oxy] - phen
yl -met hyl } - nor phol i ne was synt hesi zed from
(S)-2-[(S)-(2-Brono-pyri dEQarﬁplé/ gxy) - phenyl - net hyl | - no
rphol i ne according to General Procedure A and the

bi aryl coupling reaction of Gen)ef\al Procedure D and

was i sol ated as a gumy sol NAPCI): 381 [ MrH] +.
nox

+

Exanpl e 66

(R-2-[(S)-(2,6-Di fl uoro- O(4-f 1 uoro- phenyl ) - ne
t hyl ] - mor phol i ne was synthesi zeo“\a’>ccor ding to Ceneral
Procedure C and was isolated as its fumarate salt

( Kﬁ%-ﬁz ?%l '@Pl?rto g%@%&gl nﬂﬁ'\%thxlémors)holme waﬁ synthe%zeld accordlng

pH@ﬁPFﬁ-’fa‘ ecedyrA éuw@éefolateg@ﬁamge f%d@ﬁ@wwaw&%@%re
C ddtbravpme0 IME @@ cassdshefipinar ate salt (white solid).
M5 (APCl): 348 [ MtH| +.

(S)-2-[(S)-(2,4-Di fl uoro-phenoxy) - phenyl - et hyl ] - nor ph
ol i ne was synt hesized according to General Procedure C
and was isolated as the fumarate salt (white solid).
M5 (APCl): 306 [ MtH] +. Exanpl e 69

(S)-2-[(S)-(4-Fl uoro-phenoxy) - phenyl - net hyl ] - nor phol i n
e was synthesized according to
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CGeneral Procedure C and was isol ated as the fumarate
salt (white solid). M5 (APCl): 288 [M+H +. Exanpl e

woQR)10276B ( S) - ( 2- Et hoxy- phenoxy) - ( 3- f | uor o- phe RgITIB10B/601158

yl]-norphol i ne was synt hesi zed according to Cenera
Procedure C and was isolated as the fumarate salt
(white solid). M5 (APCl): 38%2-[ M+tH +. Exanple 7 1

(R -2-[(S)-(2-Cycl opropyl - he£q§g)-phenyl-nethyl]-nnrp
hol i ne was synt hesi zed ac Walng to General Procedure

C and was isol ated as theFfunaHa§e salt (white solid).
M5 (APCl): 310 [ MtH] +.
(S)-2-(2-Phenoxy-phenox;ﬁfgjﬁI - nor phol i ne was

prepared according to Genefa ocedure D and was

i solated as the hydrochloride salt M5 (APCl): 310

[ MtH] +. Exanpl e 73 . )

2(S) 2-[e@nditomepb ey 3-0@zgi2oinetwiperphalipg proPNHEsitRes
PLERRR Ao BY¥ndr e iRl BYnd WAE Bbiafdd @k a GRSt chitacingla mexture

?ﬂ%&fﬁe@o@s&ﬁ%ﬁﬁ&@%ﬁ@m ochloride salt M

742- (2' - Met hoxy- bi phenyl - 2-yl oxym qt hyl ) - mor phol i ne
was prepared by the bi phegylyoepgi on of Cenera
Procedure D and was isolated as the fumarate salt M
(APCl): 300 [M+H +. Exanple 7 Firal and

(S) - 2-(5-Fl uoro-4'-met Al - bi pyI -2-yl oxymet hyl ) - nor p
hol i ne were independentlyTerpﬁred fromthe (R) and

(S) norpholine al cohols = bi phenyl version of
Ceneral Procedure D and ISt ated as the funarate
salt M5 (APCI): 302 [M+H +. Bxafiple 76 (R)- and
(S)-2-(5,4"-Di fluoro-bi phenyl - 2-yl oxynet hyl ) - mor phol i n

e e, endent |y Rr :
g AR R 3 FRa Ehgrb R A phdie A8t hRbseey
Praceeding te GeneralProgesiuiedorndived isglatedine amiia pelide MSANPCS29
(iﬁiﬁ): 306 [ M+H] +. Exanple 77

( )-5-(2-Phenoxy-pyridin-3-y|oxynethy|)-nnrpho|ine was
prepared by the biaryl ether version of General
Procedure D and was i sol abethpssi98he furmarate salt MS
(APCl): 287 [M+ H +. Exanple 78 Ghira

(S) - 2-[ 3- (4- Fl uor o- phenoxy,) -pyrazs n- 2- yl oxynet hyl ] - nor
phol i ne was prepared by using eral Procedure D
starting from 2, 3-di chl oropyyazi ne and was i sol ated as
t he hydrochl ori de salt Y i 287 [MtH] +. Exanple
79 : <

(S)-2-[2-(3, 4-Di fl uoro-ph&noxy) - pyri di n- 3-yl oxynet hyl ]
-nor phol i ne was prepared by the biaryl ether version
of e Senes)ad-fliRir o2 gdethgith D) dhacbxyigshenB)oletitygrdoralolindiwas prepared

f ; : 8 .
(B el R R R Al 47
S\4b ilzed according to General Procedure A and was
isolated as an oil. M5 (APCl): 270

[MtHF . (S)-2-[(S)- (4" -Fluoro-bi phenyl - 2-yl oxy) - phenyl - m
et hyl ] - nor phol i ne was synt hesi zed according to Genera
Procedures A and B and was isolated as an oil. M
(APCl): 364 [ MtH] +. Exanple 82

(S)-2-[(S)- (4" -Met hyl -bi phenyl -2-yl oxy) - phenyl - met hyl ]
- nnor phol i ne was synt hesi zed according to CGenera
Procedures A and B and was isolated as an oil. M
(APCl): 360 [ MtHf . Exanpl e 83
(S)-2-[(S)-(2-Benzyl oxy- phenoxy) - phenyl - net hyl ] - nor pho
line was synt hesi zed accordi ng
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to General Procedure A and was isolated as an oil. M
(APCl): 376 [ M+H| +. Exanpl e 84

WO 30520$768) - ( 2- FI uor o- phenoxy) - phenyl - et hyl | - rOTpBZ0F/001158

e was synthesized according to General Procedure A and
was isolated as an oil. M5 (APCl): 288 [ MtH] +. Exanpl e
85 (2S, 39)- -123-

[ 2- (Mor phol i n-2-yl - phenyl - net h ) - phenyl ] - met hanol
was synt hesi zed accordi ngEXf’lrgpl&gé%ral Procedures A and
F and was isolated a pale ygllow eid. M5 (APCI): 300

[ MtH] +. Exanpl e 86 HC W@

F
(S)-2-[(S)-(2' -Fl uor o- bi gﬁ _/yl <yl oxy) - phenyl - et hyl ]
- mor phol i ne was synt hesj ) r@ ding to Ceneral
Procedures A and B and i solzated as an oil. M
(APCl): 364 [ M+Hf . Exanple 87(2R,

3R)-2-[(2, 4-Di fl uor o- phenoxy) - pyri di n-2-yl - net hyl ] - nor
PPe)-be)- B difilordphesox7EEimae 6XypHdee-fipndist]@bmholiRe ere pepared
[Cﬂg‘ggﬂ%r‘é@ég'g%g%l P& GafS eBntad BoidBl bl e MindaBshil ' mSthbon:

23%72M+NEt hyl - bi phenyl - 2-yl oxynet hyl ) - mor phol i ne

(racem c) was synthesized according to General
Procedure D (bi phenyl ver ion? é@d was isolated as the
hydrochl oride salt. M ( ©<J84 [ MrH] +. Exanpl e 89
(2R)-2-[ 2-(4- Fl uoro- phenoxy)o- ri d¢m- 3-yl oxynmet hyl ] - no
rphol i ne was synt hesi zed accpré!kpg to Ceneral
Procedure D and was i sol at he fumarate salt. M

(APCl): 305 [ M+ H +. gpbe 90
(2R -2-[ (R -(2-Et hoxy-Egaé.ngy)- yridin-3-yi-nmethyl]-no
rphol i ne was synt hesi zexd%aoco é? g to General
Procedure C and was i sol at ed 3 white foam M
(APCl): 315 [ MtHf . Exanple 9 1 {

( g 2r)4 Shovk it RS Vibi Y i Phphsi
o g 2ol e L SRS BTN TR, BaL oo
wé?@ne@lo?r@ﬁeéere&sﬁ%wqf@gr#,fﬁﬁ@hlmpﬁﬁé"@e applvap \felgied as the
Exadrsdn®ri@@salt MS (APCI): 311 [M+H]".

(S)-2-[(R) ~(2-Et hoxy- phenoxy) - phenyl - met hyl ] - nor phol i n
e was prepared according to General Procedure C and
was isolated as an foam WRMPERA): 314 [ M+H] +.

Exanpl e 93 Chiral
2-[(S)-(2S)-norpholin- (phenyl ) met hoxy] benzonitrile
was synt hesi zed accord Zengpal Procedure C and
was isolated as a whitegsoli dg\@ (APCl): 294 [ MtH] +.
Exanpl e 94 3

(2S)-2-[ (2-chl oro-5-fl uophenoxy) (phenyl ) net hyl ] nor ph
ol ine was prepared according to General Procedure C

?Mﬁ?&&%?@d@%%ﬁ%xm%yﬁ-mhgﬁn% wi Is§/n’th é\a@e& R @e)méralg 21

a
( PB)cegurp D2NE Wad isolaed §e BI98%YIRE NYR AR Q) 838 M8t hy! ] nor p
hol i ne was prepared according to General Procedure C
and was isolated as the funmarate salt. M5 (APCl): 317
[ MtH] +. Exanpl e 96
(29)-2-1(S)-(2,5-di fl uorophenoxy) (phenyl ) nmet hyl ] nor pho
i ne was prepared according to General Procedure C and
was isolated as the fumarate salt. M5 (APCl): 305

[ MtH] +. Exanple 97 Chira
(2S)-2-[(S)-phenyl (2-propyl phenoxy) net hyl ] nor phol i ne
was prepared according to General Procedure A and was
isolated as the fumarate salt. M5 (APCl): 3 11 [ MtH +.
Exanpl e 98
(2S)-2-[(S)-(2-ethyl phenoxy) (phenyl ) net hyl ] mor phol i ne
was prepared according to
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CGeneral Procedure A and was isol ated as the fumarate
salt. M5 (APCl): 297 [ M+H +. Exanpl e 99

w028)5185768ycl opr opyl (2, 4-di fl uor ophenoxy) net hy PCTmBh®001158

i ne was prepared according to General Procedure C and
was isolated a gum (m xture of diastereoisoners). M
(APCl): 269 [ M+H +. Exanpl 12860

(2S)-2-[(S)-(2-et hoxyphengx

- oxi dopyri di n- 2-yl ) met hyﬁﬁ%%léé%% i ne was prepared
according to CGeneral Proce Cwth the foll ow ng
addi tional step: The starti i ne was dissolved in
DCM al ong with MrO and'sa® sjadded. This was

stirred at r.t. for 79 hour® s quenched by
cautious addition (vigorous gas evol ution, exotheric,
use a very small anpunt of Mn of M2 and this

bubbl ing m xture was vi gor ou§J\yN$ti rred for 3 hours

unLi s eyolutio .

R L S G R e L
caniyi GrrdrabPrgaetiucs G Bagiog from Bereomyddng adadiup-Smetppeypheno
Cy R R RACEs-a JMRnfyAR dontafil d Avikidfe of BialRIoRoHEE. MS (APCI):
(2’%}32- .1- (2, 6-di fl'uor ophenoxy) - 2- phenyl et hyl ] nor phol i
ne! YNH repared according to General Procedure E and

was isolated a gum (m xture of diastereoisoners). M

§ (GhhceutdPchfiddlitn 102 Chival
= 2Z- =T 2- (Denzyl ox enox ridip-2- ‘
| o phioltaBIANES TRERRP if A SPaP HPEnessh p G ok edn! Yfers

Proacsehpbendacastdingvshé sresent indension stoge buinasaitablesambinatigB with

(APCl ) ; i i i otic, etc.,
(s et ford b ST s e 1
ofisHie|a pharmegsutisallygasestrbizcabPioRogter dpcering fuh 8%’5&&? lon.
E and was jpol at ggbi@Sompeitbhgrar ate salt. M5 (APC):

312 [ MtH] +. Exanpl e 104

(2S5)-2-[(1S)-1-(2-et hoxyphenoxy%but yl ] nor phol i ne was

pr epar &tk bodratiomgositonsArsat Blcappe piebrpe b WelgRnaLon of

i (@ tth 2@bhutidr b $bidoRe Gbllowed by addition of the
T SIeReRS (B30 ke WN%AP@ G Mt . Exarpl e
10%9gnasjupstparaie ang cmRreE Rl y phenoxy) - 3- et hyl but yl ] nor p
holi ne was prepared according to General Procedure C
and was is@l ahedias the fumarate salt (m xture of

di ast er eoi } (APCl): 293 [ MtH| +.

(25)-2-[(S)- (2, 3-di f | uor ophenoxy) ( 3- lefnhenyiofiaet,
| ] mor phol i ng and AcRB)ingledidnR) - (2, 3- 250 250

di f1 uor ophenoxy) ( 3= ophenyl ) net h nor phol i wer e
pr epar ed agé}or di %Ct{’%%her al Pr ocedbéba()e C and vvgg

i sol ated ado)a ni Bodika SAchENedlaleeoi soR®rs. M (APCI )

(Zgg) : gm[H]( Jéi(d)(E)Z(anoeida&EB'P' (6- et hyl pyri di n-2-y1)

- 2- - (2- et hox enox - met hyl pyri di n- 2- met
hyl ] nmor phol(?)ne vﬁ@agﬂgéi% 56 %\eccor di ng—go Genera1_¥
Procedure E and was isolated as the fGfarate saP. M
(APC): 328 [ M+H] +.

(2S)-2-[(S)-(2-et hoxyphenoxy) (6-met hoxypyridi n-2-yl)nme
t hyl ] mor ph St prepared according to General
Procedure E and was isol ated as the frofblat e sahg/tablis
(APCl): 344 [ M+Hf . Exanpl e 109
(2S)-2-{(S)-(6-nethoxypyridin-2-yl)[2-(trifluorgonethox
y) phenoxy] rtet hy| Aeireigsediet was prepa8d accor fi*g to
General Prqgedur @abiognd was isol ated @9 the fumsoate
?3's§ i 2[\?( (S) 5)?2) 3. ?’{ﬁ}k}dﬁ/gﬂli =xample §0 26

H-i nden- 4- yidbxy) (§egivirdBtarciz Gieyliaist hy| | #8r phol i ne Ras
prepared acgprdi ngyjigndEperal Procedurg E and was

i solated as the succinate salt. M5 (APCl): 3 11

[ MtH] +.
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Example 1 1 1
(2R)-2-[ (2, 6-di fl uorophenoxy) (4-fl uorophenyl ) net hyl ] no

wophsliose3was synt hesi zed accordi ng t o Gener al PCT/IB2005/001158

Procedure C and was isolated as a white solid. M
(APCl): 323 [M+ H +. Exanple 112

(2R) - 2-[ (2- br onophenoxy) ( phdg$ ) met hyl ] nor phol i ne was
synt hesi zed, accor, ral Procedure C and,was

i sol at ed agf)a m.“faé’” 4“98‘%%% (APCI) —349 -3

[ MtH] +. Exanpl e 113 Chiral 300
(29)-2-[(S)-(2-chloro-6-fiuor ophenoxy) ( phenyl ) net hyl ] m
or phol i ne S S si zed-according to General
Procedure Ml solated as a white solid. M
(APCI) 322 [ MtH] +. Exanple 114 mg/tablet

(2R) - 2-[ (2-eHed l%lgcgqml phenoxy) (phenyl }ggt hyl ] mor phol i n
e was synt hesi zed according to CGeneral Procedure E and
was isol at d@°8% a white solid. M5 (APEPY: 310 [ M+ H] +.
Exanpl e 1158tarch 50

N, N, N-trimgs hybs2-[(S)-(2S)-norpholin-2;yl (phenyl)neth
oxy] benzenam nr um was synt hesi zed accor d| ng to General
Procedure Alaghesiypstersd at ed as a whitetsolid. M
(APCl):-328 [ MtH] +. Exanple 116 359

Chiral (29)-2-[(S)-{[2-(4-fluorophgnoxy) pyri din-3-yl]ox
y} (phenyl ) m gt hyl ] mor phol i ne was synt hesi zed accordi ng
t 0 Gendmhalollpwing eafupositignsdhandiacan begirepated by slirect gpmpression of
S Qhd Q:iml)Mé u(g?epcﬁgn)s T38 faclobudditn fofRf@dtish € lél-éﬂheq}ﬂet’:ﬁ:lomf)ressmn

(2‘% - (2- brono- 4-fl uorophenoxy) ( phenyl ) net hyl ]
bi ne vvas synt hesi zed accordi ng to General

Procedure A and was isolated-as a white solid. M

(APCl) : 367$J%§ﬂi5rnDExan'pl e 118 ma/tablet _
(2S) - 2- (cyclopropyl(2-ethoxyphenoxy) r@(%‘h_yl"] nor phol i ne
was synt hesi zed according to General Procedure C and
was i sol at eattigsingretibiitt € sol i d. M5 (ARGD): 278 [ MtH] +.
Exanpl e 11

(2S) - 2- [(S) e%:%lsgearate 4-f 1 uor ophenoxy) (phenyl) et
hyl ] mor pholﬁfﬁﬁﬁ'%?ae%gt 1§ed accor difg to General
Procedures A and B and was isol ated amoa white solid.
M5 (APCl): 328 [ MtH] +. Exanple 120
(2S)-2-[(S)-[2-fluorophenoxy)] (pyridin-2-yl)nmethyl] nor
phol i ne wasCemnositiersE zed accordi ng to General Procedure
C and was isolated as a white solid. MpabPCl): 289

[ MtH] +. Exanpl e 121

(2S) - 2- [ (R poEdPEphenoxy) ] (pyri di4?2- yI ) met hyl ] mor
phol i ne vvasMaagnes:hreﬁt@aﬂe according to Géneral Procedure
C and was isf ?éed as a white solid. Mg (APCl): 289

[ MEH]  +. Exan'p 122 Chiral

(2S)-2-[ (S)A(®L cycl opropyl - 4, 6- di f 1 uok8phenoxy) (phenyl
) net hyl ] nor phol i ne was synt hesi zed acgpordi ng to
General Procedures A and B and vvas isolated as a white
solid. NS(APCI) 346[MH—|] +. Exanple 123
(2S) - 2- [ ( 2-eenppsijie aijolied releaspgpmyosition)

, 3-oxazol - 2-y!) met hyI ] mor phol i ne was synt hagtagre

accor di ng to Geneéf% ro%ed(ure E and was |§O%I ated as a
white solid® M5 (AP f9redenq

(b) Hydroxypropylmethylcellulose 112
(Methocel K4M Premium)

(©) Lactose B.P. 53

(d) Povidone B.P.C. 28

(e) Magnesium Stearate 7
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[ MtH +. Exanple 124 Chira
(29)-2-1(S)-[(2-ethyl pyridin-3-yl)oxy] (phenyl)nethyl] m

wonrpisabswe was synt hesi zed accordi ng to Gener aPCT/IB2005/001158

Procedure A and was isolated as a white solid. M

(APCl): 299 [ MrH +. Exanple 125 Chiral

2-1(S)-(2S) - nmor phol i n-2-yl (1®¢ri di n- 2-yl ) net hoxy] benzon
itrile was synthesized according to Cener Procedure
C and was isolated as a white solid. M5 (APCl): 296

[ MtH +. Exanpl e 126

(29) - Zrle(compéstioh %QPE@&@MWW@% D dndif I'ﬂlg%dﬁéht}a @il With

nor phol | ne was r

P D P A UG S Ste 16 ErdfrvE SER N pgmeression.
(APCl): 329 [ MtH] +.

(25) - 2- [ (SYarhAsREORAERDRADRE Y di n- 2- yI ) et hyl ] mor p

hol i ne was €Sl zed according to General Procedure

E and was isolated as a white solid. M5 (APCl): 3 13

[ M+H| +Edrargohed BBts of Composition C can be prepared by coating the tablets

(G 2] &7 BEOPHoRRENSKN M ML Greddnliphdly | Lot p

neral Procedure
BEpciyvihylaesiatp thhdatedwa@xwrwme@yé@ﬂ'lp'sse mahefaigeey gnioniggpplymers

[ Mhh'gtﬁ'acr éﬁ'ﬂ)érﬁl rﬂ&@acryhc acid methyl ester (Eudragit L). Except for Eudragit L,

(2S (S rlf X

o w&%%%ﬂfl R Read R iy SRR SHLRREF ) e
Pplestieidente pieven chemasng sr@blamge@na@s a@phmpm er asgitqrepe. gitable

( Riak M- pnfsREPButH3Rrate and triacet

ég%bfer[s?é) (2- l:F’g(g)pr opﬁ) HSU#etﬁyelaSherrI]agigl)(pyrl di n- 2-yl
)nethyl]nnrphollne was synt hesi zed according to

General Procedure E and was isolated as a white solid.

VB ( APCI |
(2s§ 2 [%S)—@é%—rr@mﬁ——%@ﬁ—n—ﬂ—r‘icﬁ e e te;”?r(u |ﬁ?’°@{ﬁeﬁ%‘yera§éptaté'ﬁ§u ) et hy! |

nor phol i ne was synt hesi zed according to Genera
Pr oc edgfitericccard taIMS bR BbsitbnaScan balprdpeares bl cohting/Be tablets

(AP %q/%éset (%Qn e ter'lc éﬂ{%" ?ucﬁé% 8(;,(Ilu re acetaée Ea_lat? et hyl
] ndmmmcetﬁ@ Phﬁ‘@'a?yhﬁdﬁgﬁﬁ’@@/@"%@&'o el ‘*%@e P'@)th@ﬂ’é?r gplomc
S 'bﬁn&h ic WEI§ ahFrabiBid@gic asid ey dstor Sdgdgit Mp Except for

A %ﬁ
( Ess'gr it %ﬁ %W"m% @p[sa "r"f' e 19% e IR SRER T e
t pylyhernspd)of a plestisisr te Prevérd siembthnaceokiog Mlng QPF@&#@F a1 on
P , i : 1 i .
( %@é@?uégglgle%%% ihG@letic@tt GfthAatWidul) §PAté Bnd tEetin.

(2S)-2-[(2,6-di fl uorophenoxy) (4- net hyl -

, 3- oxaziplCapsyid ¢omaiobyidrisnor phol i ne was synt hesi zed
according to General Procedure E and was isolated as a
the fumarate salt (m xture of diastereoisoners). M

( APCl ) CompasitiodH] +. Exanpl e

135(29) - 2-{(S) - phenyl [ (2- propyl pyri di n- 3-yl) oxy] net hyl

L ocoa et das oS HBMIET LRI ARERE RoRbieh® o B Rltan D above
( Am“)'ng t@0-Rart M pplatin ERsuigs| with trgresulting mlxture Composition B (infra)

( 202 b8 plebalel 41 £4iRMFYWRYRddI N- 3- yI ) oxy] propyl } mor phol i ne
was syntheS|zed according to General Procedure C and
was isolated as a gumy oil containing a m xture of

di ast eCempssiioerss. MS (APCl): 267 [ M+H +. Exanpl e 137

Chi ral mg/capsule

(a) Active ingredient 250
(b) Lactose B.P. 143
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(2S5)-2-[(S)-[(2-ethoxypyridin-3-yl)oxy] (phenyl) et hyi ]
nor phol i ne was synt hesi zed accordi ng to General

weéresadsie A and was i sol ated as a white sol i dPCEBB2005/001158

(APCl): 315 [ M+tH] +. Exanple 138 Chiral
(2S)-2-[(S)-(2-ethoxyphenoxy) (3-net hyl pyri di n-2-yl ) net
hyl ] mor phol i ne was synt hesi z&f-accordi ng to General
Procedu E LSOl d as a whitg solid. M5

( APCI ) C P ?Wrc@g‘f?%@age %

139( 2S) dp- { (ngnesiumeétieyaipyri di n- 2-yl )2 (trifl uorometh
oxy) phenoxy] net hyl } nor phol i ne was synadresi zed
according to General Procedure E and was isolated as a
white solid. M5 (APCl): 369 [ M+Hf. Exanpl e 140 Chir al
(2S) - 2-¢gR)osition Csopr opoxyphenoxy) ( 6- met hoxypyri di n-2-y
|') met hyl ] nor phol i ne was synt hesi zggcarger ding to
General Procedure E and was isolated as a white solid.
M5 (APCl): 359 [ MtH] +. Exanpl e 141 Chiral

(2S) - 2-@) S) - Adtivetnbrebiientr | di n- 2- yl ) ( 2- f 2500r 0- 6- met hoxyph
enoxy) hyl [ was synt hesi according to
Gener aIn(BfDr ociélgﬁ?%m gn%ﬁwas‘ i sol ated %a white solid.
M5 (APCl): 347 [M+ H +. Exanple 142 c#i% al
(2S)-2-[(S)-(2-ethoxyphenoxy) (4-ethyl pyridin-2-yl)meth
yl ] mor phol i ne S. synt i C ' .

br ocodur oS s oY g B RoaPRicB P i e
( Agayg ingredignt[inibpmelt ERcifilgdwa-aat firgyelatincapsules therewith.

- benzof uran- 2-yl (2, 6-di f| uor ophenoxy) net hyl ] nor phol i ne
was synt hesi zed according to General Procedure C and
was isolated as a white solid containing a m xture of
di ast ereoi somers. M5 (APCl): 346 [ MtH| +.
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy]ethyl}norpho
line was synthesi zed according to Gener;al Procedure C
and wasCPEBRAS as a white solid. a e 253

[ MtH +. Exanpl e 145 Chiral

(25) - 2- L id \'R/é?edgﬁt f 1 uoropropyl ) phenoxyld{ phenyi ) met hyl ]
nmor phol i ne was synt hesi zed accordi ng to General

Pr ocedukssitit and was i sol ated as a whi 1® solid. M
(APCI) : Adeils DMrH] +. Exanpl e 146 100
(2S5)-2-[(S)-cyclopent-1 -en-1 0

-yl (2, 6-di fl uorophenoxy) net hyl ] nor phof115 ne was

synt hesCanstlea cardredirerpraddydispersng trRragtiedugrediant irilee kaeikhin and
| Spbetiesh # fifinybiit Sasi bbiehirt@psAdsithdnSdidPeididar € of

di astereoi soners. M5 (APCl): 296 [ MtH| +. Exanpl e 147
(29)-2-[(R -cyclop gnt-1 -en-1

-yl (2, 6€dnpdsition BiG@Troled)rafedde\chbas) phoinplapswas

synt hesi zed according to General Procedure C and was
isolated as a white solid. M5 (APCl): 296 [ MtH| +.
Exanpl el@) 48 Active ingredient 250

(29) - 2- (bf 2, 6Mmitrareistatiny pllRexy) ( phenyl Y28t hyl ] mor phol i n

e was Sfégt hesjzed ggccording to Gen?'&ggfr ocedure C and
13

was i solated as a white solid. M5 : 330 [ MHHf.
Exanpl e(d149 Epg)Cejlulpse
-[ (2- et hoxypyri di n- 3-yl ) oxy] - 3- net hyl ug yl } mor phol i ne
was synt hesi zed accordi ng
The controlled release capsule formulation can be prepared by extruding mixed
ingredients (a) to (c) using an extruder, then spheronising and drying the extrudate. The
dried pellets are coated with a release controlling membrane (d) and filled into two-part,

hard gelatin capsules.
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to General Procedure C and was isolated as a white
solid. M5 (APCl): 295 [M+H] +. Exanpl e 150 Chiral

wWO028)54185766 S) - [ ( 2- cycl opr opyl pyri di n- 3-yl ) oxy] ( pbemagiopsren115s

t hyl ] nor phol i ne was synt hesi zed according to General
Procedures A and B and was isolated as a white solid.
MBS (APCl): 311 [ M+H] +. Exanpl 8151

(2S)-2- d#dg@h&n“F fén%)lggggg@gxy) phenoxyl et kor phol i ne
was synthesi zed accordr ng Gener al ure C and
was i sdPht ed ci¥e RIRAPHe solid. Ms (APR0): 318 [ MrH| +.
Exanpl gbjl52 @aioc@btaliine Cellulose 125

(25)-2-[(S) - ro- 5- f I uor ophenoxy) pyri di n-2-yl ) ne
thyl] no (L')E)hol |a§té)g€gg synt hesi zed accor?}ésng to Ceneral
Procedufe E GelglogmacstadePhibadeteas a whi t%® solid. M
(APCl) :(eB24 DidhilPrhthaldeanpl e 153 Chiral 5
(2S)-2-[(S)-(bi phenyl -2-yl oxy) (pyri dl%éz yl ) met hyl | nor
phol i ne was synt hesi zed according to neral Procedure
E and vvasisolated asavvhite solid. M5 (APCl): 347

[ MtH] +.7he Ri6AE®A8U posmon can be prepared by extrudlng mlxed mgﬁedlents

EENE e A

Pra:ne echirdowith wredtemmembmhatc& dordiniag avblastieizerak) ahd ﬁm into two-

B%I—(g +. Exanpl e 155 Chiral

Ql ﬁar ?eléﬁh((% onophenoxy) (pyri di n-2-yl) met hyl ] nor ph
oI | ne vvas synt hesi zed according to General Procedure E
and WasCdngmbiadred (BRer-colitbd eorsoldddeleddd cap¥ae) ) : 350

[ M-H] + Exanpl e 156

(2S)- [ 2- (f1 uoronet hyl ) phenoxy] (phenyl ) met hyl ] mor pho
l'ine tefig GRpRaleE PEE@ONBROSHPHE A7) Reopreranest kyl copngdlaiepntsollad-

andlemdl'@@ Wi so@Sapsuld\bri dn@nefd bélymdYBudn3REklulosd @letate
( %Ma@? %WE'FVF?S%?%@“?‘FBE% S FRYR R T RIS i e asypnic

ol nolyeevgesf mejhapiyissdcidehd avtrecylicapid et ngeEudagiclg d BreepHor
ar\ﬂJdY%ﬁ LI tﬁ@éeaﬁo%e%ssh@ulwglbé Reii® 1% (BYReldhRSFtne quddfy of polymer

( 2‘§|f:E )1 F(%‘f" &l 1i"l pLFd’P'E} BRI SIEFAS AYIeg RPRIiRtog R opstagen
et ujthhlepiagtitiakisireluda sietyiphihebiez eidugicotatekndgridcstirGener al
Procedure E and was isolated as a white solid. M
(APCl): 319 [ MtH] +. Exanpl e 159
(2S) - 2-(fiy S)"-@w&-'ﬁﬁm&—mwaphenoxy) (pyridin-2-yl)ne
t hyl ] nor phol ine was synthesi zed according to General
Procedu was | sol ated as a white solid.
( APCI ) Ay ‘é%'” rﬁ)& mpl e 160 0%bog
(29) - 2- 9[%@ Pymgﬂlfeﬁefnhgmhéwlbeﬁﬁfxw g0yoi di n- 2-yl ) Hethyl |
nor phol i ne was synt hesi zed accordi ng to General
E&g&e)d urh%@?tlv?rﬂhgl_ﬁvt\jl?_esr’lt |§§%%;e§qq%§st%m\a€ Ig%mspﬁe?tela bl(ijfer 214835 40°C,
( 2B 1Bade(Up)te f@uriBarid fltered fra o x\s)gpileanionsydré pifee myd Steved To/nl
] [ 0 al
el e el BB i ASRRUARI shPoldFER",
(APCl): 346 [ M+Hf. Exanpl e 162(28) 2 {(1
S) - 2- cy ) ahemyibeular injection composition
-[ (2- et hoxypyri di n-3-yl ) oxy] et hyl } nor phol i ne was
synt hesi zed according to General Procedure C and was
i sol at egtigsingreqigitt e solid. M5 (APCl) :0.38%

Benzyl Alcohol 0.10g

Glycofurol 75 145¢g

Water for Injection g.s. to 3.00 ml
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[ MHHf .
(2S)-2-[(2,6-difluorophenoxy) (2, 3-di hydr o- 1- benzof ur an

wo 2eoslpsmes hyl ] nor phol i newas synt hesi zed accor dPAGIBW05/001158

General Procedure E and was isolated as a white solid.
M5 (APCl): 348 [ MtHf . Exanpl & 164 Chiral
(2S)-2-[(S)-(2-cycl opropyl -5- 13 uvor ophenoxy) (pyri di n- 2-

yl ) met hWe]d&Weﬂrﬁ@éd@iﬁrs%%oﬁéﬁ]ﬁ %%iyé&groﬁcﬂ@rbghﬂgaléoﬂol is then

Soéfd%agl "|\$E‘§ é gg@ Tﬁ%ﬁ%oeb mt\ﬁgaﬁ{'égi %tghen filtered througth a

( Zﬁrﬂ@m[C(OS?re(fIQerfahdeeMn steliip Bop glaypviae (Type (phenyl ) met h
yl ] mor phol i ne was synt hesi zed accordi ng to General
Procedure A and was isolated as a white splid. M
(APCI ) : (V3 2¥UP gemRosition o vl e 166 Chiral
(2S)-2-1(S)-[(2-nmet hoxypyri di n-3-yl)oxy] (phenyl) net hyl
] mor ph ynt hesi zed accordin Gener al

Pr ocedSArég%in%@@e@as isolated as a \/vhg?&é)gsol id. M5

( APCI ) :Sosite! $alutiep +. Exanpl e 167 1.509

(2S) - 2-Giydardi| uor o- 2- met hoxyphenoxy) ( phegyy! ) met hyl ] mor p

hol i ne si zed according to Procedure
C and V\élélgg |§%ﬁ[a£§1agd as a white solid. %%%APCI) 3 18

[ MrH] +.Flamedinpl e 168 0.0125m!

(2S) - 2-Aukifled Water O-2s. it hoxyphenoxy) (phgay! ) met hyl ] mor p
hol i ne was synt hesi zed according to General Procedure
C and was isolated as a white solid. M5 (APCl): 318

[ M+H] +.ThExediywh eerlz6@e is dissolved in a portion of the purified water and the

| ( ?ssabna sbm@ane;dawrh% aE WGP é&(]a%m)é}i&%ﬁ %}éLQI t Byl ] ';(Bm

ine was . s nt hesi zed accor roce
an°’8 Udy's még &@t%ﬁ’egycgomwf@nmdp 4P toyke (eAFncao)volus@zmth the
[ Mukijed. waxaupl e 170
(2S) - 2-[(2- et hoxy- 3-f | uor ophenoxy) (phenyl ) net hyl | nor ph
ol i ne was synt hesi zed according to General Procedure C
and wadVil SHRResikoRy gombasilig t e sol id. MS (APCl): 332
[ MPH +. Exanpl e 171 H3C Chiral ma/suppositor
(2S) - ZAM@W\}% Ollentuoro 6- pr opoxyphenoxy)(prﬁ]rﬁﬁt‘%y l]
nor phol I’ ne § Synt hesi zed according to Gener al 20
Pr ocedl!ﬂﬁéll fiﬂfaﬁRj(V\(/U&Bqusldﬁ abywdmidloBelwhi t e sol i d. VB
(APCl): 346 [M+H +. Exanple 172 2020
(2S) - 2-[ (2- et hoxyphenoxy) (4- net hyl -
, 3-oxazol - 2-yl ) net hyl ] nor phol i ne was synt hesi zed
accor diOng-fittio of(ﬂemwnaisomwaedulrea ifca sf@8mViRetb® pAradt #6b0AS A

(2 S%i é‘_ﬁ‘F |1‘£\g€cr!¥§#gﬁég gﬁ%tgthgoeama 59(}{%316\19 and added to the molten
@a%%zmlxmg y«‘FTGrétSH‘SPlfﬁOﬁtfjﬁWthl araitting Heany potthe sinpestl dispersion is

a‘é@lﬂé\lébl n&lai’n@u e Alxuf 208E) R rgfnﬁﬂﬂé)g(\fﬂépréoﬁq 75% 66he@ %o Mo

( '2‘%3"9%5 ‘{’k‘%“'?‘?é? Fﬂ?fed i %?Sas%mﬂiose% § M (TPF PPtire; BHsppRsigRdspen
) phesRo jydugb BIRG0INMteIndEs Isterkscraas asy, miith emnmdzsamﬂ@g dilgwgd to

gg?@qﬁ I\gl AlP %%ﬁ?gﬂgjgegﬁﬁﬁﬂggﬂ %g;(gl %sttgegﬂig mlx?ure are flﬁed into
( QlSBabIE-P[a@@ rgouiistand dreciyAasioips etlowed to cool to room temperature.
, 3-thi azol - 2-yl ) met hyl ] nor phol i ne was synt hesi zed

accor di ?Ag to Ceneral.,. Procedure E and was i solated as a
white SO PESSaEompastion. ~ 13
mg/pessary
Active ingredient 250
Anhydrous Dextrose 380
Potato Starch 363

Magnesium Stearate 7
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[ MrHf . Exanpl e 176
(2S)-2-{(1S)-1-[(2-ethoxypyridin-3-yl)oxy] pentyl }norph

wohoosaos@ms synt hesi zed according to CGeneral PreceaBroes/a1158

and was isolated as a white solid. M5 (APCl): 295
[ MkH +. (2S)-2-[(2-bronopheno q34)(4-m=_~t hyl -

, 3-oxazol - 2-yl ) et hyl ] nor phol$the was synt hesi zed
accor di ng to General Procedure E and i solated as a
white solid. M5 (APCl): 354 [ MtH] +. Exanpl g 178 Chiral
(2S5)-2-[(S)-(2-fluoro-6-nethyl phenoxy) (phenyl ) m
qt hyl ] noebold lhgrqdiwasan@)v‘rﬂidﬂi&ﬁéd’t@dn@ﬁé‘s@ﬁﬁﬁsl’pﬂapbfédG?B@‘ﬁ@'bssmn

was isolated as a white solid. M5
%5 g@%@ i W Exanpl e 179 -

(28) 2-[(S)-[(2-i sopr opyl pyri di n-3-yl)oxy] (phenyl ) nmet h
yl ] mor phi) TReswasasybdgiohzed according to Ceneral
Pr ocedu&g A arlé& was I solated as a whi Eoeo solid. M
(APCl ) : "BASPRAEM . Exanpl e 180 mg
(29) - 2- {\lét)lmleltlﬂh‘bxyphenoxy)(l 0.1ml

, 3-thi ag@rox get}&);gﬁtogyl ] nor phol i ne was synt hesi zed
accor di ng to neral Procedure E and was isolated as a
white solid. M5 (APCl): 321 [M+H] +. Exanpl e 181 Chiral

(2R) - 2- Tl(eFé)ctn(eanIedﬁmymmcmWSQmareigdlieﬂ-vﬁhy\ydrmbmyllc]enmxfsp and
hol i pe, wa i zed fromthe R nor i ne al cohol
ac%aé’lg%q 'HG%? Q/O%é??ia%“l'cew LRI a@%ao‘%‘g i solated as a
whi t e sAll ieterenvBs ¢ilBGeein 84 Scpripbidfed. bixefatehes ih8ikir entirety and for
(Zaﬁ)pu%o[;gs?,) [ (2-isobutyl pyridin-3-yl)oxy] (phenyl) net hy

] mor phol i ne was synt hesi zed according to General
Procedure A and was isolated as a white solid. M
(APCl): 327 [MrH] +. Exanpl e 183 Chiral ,
(2S5)-2-1(S)-(2-fluoro-6-isopropyl phenoxy) (phenyl ) net hy
| ] mor phol i ne was synt hesi zed according to General
Procedure A and was isolated as a white solid. M
(APCl): 330 [ MtH] +. Exanple 184 Chiral
(2S5)-2-[(S)-(2-cycl opropyl - 6-fl uor ophenoxy) (phenyl ) net
hyl ] nor phol i ne was synt hesi zed accordi ng to Cener al
Procedure A and was isolated as a white solid. M
(APCl): 328 [MH+H +. Exanple 185 Chiral
(2S)-2-[(S)-(2-brono-6-fl uorophenoxy) (6-net hoxypyridin
-2-yl) et hyl ] nor phol i ne was synt hesi zed according to
General Procedure E and was isolated as a white solid.
M5 (APCl): 398 [ MtH] +. Exanpi e 186
(2S)-2-[(S)-(2-Dbrono-6-fiuorophenoxy) (pyridin-2-yl)net
hyl ] nor phol i ne was synt hesi zed accordi ng to Cener al
Procedure E and was isolated as a white solid. M
(APCl): 368 [ M+rH +. Exanple 187
(2S)-2-[(S)-(2-Dbronophenoxy) (6-nmet hoxypyri di n-2-yl) net
hyl ] nor phol i ne was synt hesi zed accordi ng to Cener al
Procedure E and was isolated as a white solid. M
(APClI): 380 [ M+H +.
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Exanpl e 188 I|ral
(2S)-2-[(S)-(2-fluoro-6-net hoxyphenoxy) (6- net hoxypyrid

wone@Agsxsret hyl ] nor phol i ne was synt hesi zed acceCuilBzoi/@1158

General Procedure E and was isol ated as a white solid.
MS (APCl): 349 [MH +.(29)-2-{1

-[ (2- et hoxypyri di n- 3-yl ) oxy}32= m

qt hyl propyl } nor phol i ne was §ynhgesi zed according to
General Procedure C and was isolated as a white solid.
MS (APCI): 281 [ MrH +. Exanple 190

( 28t - ddiResiy-cl opr opyl phenoxy) (4- et hyl -1, 3- oxazol - 2-y
| ) met hyl ] nor phol i newas synt hesi zed according to
General Procedure E and was isolated as a white solid.
M5 (APQL): 3Aéonjookihd of Folxdenpl e 191 (2S)-2-{(1 9)-1

-[ (2- et hoxypyri di n- 3-yl ) oxy] but yl } nor phol i ne was
synt hesi zed according to General Procedure C and was
isolated as a white solidR MS (APCI): 281 [ M+H] +.
Exanpl e 192 R2

according to Ceneral :
white solid. M5 (APEFY: 3J1lLf-H +] Exapple 193 Chiral
(29)-2-[(S)-[2-fl uoro-6- (lefI or Nﬁthyl)phenoxy](phen
yl ) met hyl ] nor phol i ne was synt hesT zed according to
General Procedure A and was isolated as a white solid.
M5 (APCl): 356 [ MtH] +. Exanpl e 194 Chir al

(29)-2- Jn@%ha&x%céduumy@c&p{ablélsalkstw GevivatiVee xerdon amenyt ( phe
nyl ) met hyl ] nor phol i ne was synt hesi zed according to
General Procedure A and was isolated as a white solid.
ME (APQA k0 &73; [ MFH] +. Exanpl e 195

(S)-2- [k%a%[bh &ﬁa@ﬁé)n{oluséd BRS?&'@' c?c%éx&ﬁeémfla]kaw pbg

i ne was syn esi zed accord General Procedure

and was i Setvalpaltenys- QHMrstQaCS! palieyl, &used adiclorky: 'étSrﬁFx,thyﬁr@XV
of di astercem sonmers. M5 (APCl): 305

[MtH +. (S) - 2-[ (2, 6-di fl uor ophenoxy) (

, 3- oxaz®k alkylyC) QEQ'RWY I %@q@ﬁ@*w%'@emy (@S kefkyl

aC cor di ! ?Iﬁ%%gg%{' o g}kyl E/)Jhgl%%de l??l%uﬁa@d IIy SQ‘LR)lsfrﬁEtg&l b$§neaor

white s arnn amx as er eol
M5 (APCl) moZé)%b{sMéH}sﬂnd@ajepﬂ;esemwd(f@@) CRC{ gyl S))s @scycloalkyl,

-[(2-et @@g% gdérgl ﬁet%rbaﬁas{éﬂ %anbhftfrxgl ehbyLdmmrm . -0en,

was synthesized accor General” Procedur e
was i solQgted -RCha)nfis teN s@pr‘a: WM@@e)ﬁlkyls‘@@'\{(%@qalkyl)z,

Exanpl e 198 Cealkyl, -Gr-Caalkory, -SOFs, SOz, -Cr-Caally-8-Cr-C aIkl-C
(29)-2-[( YEY% IR A G AATREAN: 0%y { phenyl ) e

% ? enox%/g]@g @ ry HE
t hyl ] mor ptaf!ffre- m%sCﬁP‘t@EJ N Bt hs Graviso dishwheg X is pnenyl
Pr ocedur e sbbsfitutbdvgasnyil, iCa ueclibsitiutedhalky, inatarsabwitusal @1-C Mikyl,

E’ZAE)CI )2 [( 3§ %%4*5!13/3 C?Epggmoglh%gog)?g‘l\? (sgl?étltuteﬁ Cq c¥cloallkyl then

yl ) met hy| Jand@paiseithrs ﬁwﬁ)sorp@@ybar ed accor di ng t o Gener aI
Pr oceduneafaranﬂemaem@ Qbladiethrans lstl-h ec#c;gmyah@n KaldscycBkyl,
(APCl): 337 &( Exampl e 200 Chi ral
-C4-Cg alkenyl, -05 Cs cycloalkenyl, -(CHz)nCa- Ca cycloalkyl, -C4-Cs alkoxy,
-O-aryl, heterocycle, SO,, OH, halo, -CF3, -CHF;, -CH,F, -OCF3, -OCHF,
-OCH,F, -O(CHz)nCF3, -CN, -CONH,, -CON(H)C;-Cgalkyl, -CON(C4-Cgalkyl)z,
hydroxy-C4-Cgalkyl, -C4-C,alkoxyC4-Csalkyl, -SCF3, -C4-Cgalkyl-SO,, -Cs-
Caalkyl-S-C4-Caalkyl, -C4-Caalkyl-S-, C4-CaalkyINR'R”, and NR'R”, and when
two of the groups R'-R® are attached to the ring can form a benzofused
bicyclic ring comprising a phenyl group fused to a 5 or 6 membered
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(2R<2' R) -2, 2' -[ pyr azi ne- 2, 3-di yl bi s(oxynet hyl ene)] di no
rphol i ne was prepared by using General Procedure D

wererstiosg3f rom 2, 3-di chl or opyrazi ne and was i seCaiBmOEG01158

the hydrochloride salt Ms (APCI): 3 11 [ MtH +. Exanpl e
201 Chiral
(S) - 2-[ 2- Et hoxy- pyri di n- 3- yil1é&ynet hyl ] - nor phol i ne was

2" qum et i Apee ! S5GERER ﬂé o
(2R) - 2- [ (Ro4r aeotRining-2hieadi ORg Pl wﬁ(f\sgﬁrqaénnharai‘we;%?m of
[ ] nmor pholthggrou@siopbggﬁﬁ@wby usi ng General Procedure C

startin rom 3-bro
2 11 oo SRR BRENE ait G CPAB A GO Gesisgrer
sol i d conhay v aptjorllyrsubsiituted by oni cistare efdhasiokpuing, grouss: aryl,

(APCI ) - %e?er&%klgudH rPl%afdi%lC@HH C@thC@m@QSDCHpﬁ -OCH,F, -
Exanples In 't f

ol I ow n rm’actve
conpound' OGHInGEs 1GMb - ¢©'§ﬁed¥@%)o1r%ﬁ'&'sop&‘(% -l uydroxy-

accordi ngst@ aﬁ(plec pésgﬁ(gﬂl C I @vaeg@r Lg0E, 2BQEGIYISO,NCRAC alkyl-S-Cs-
sui tabl e conbl hatl on anot her_ acti agent or

exanpl e a%aKZ'DqﬂCg%l'%*S ’aq;ﬂ C@ﬁlky"élﬁ R dppi

ant i psyr i R'Gare @tiependentig CoCeatkypdrdd; maceut i cal |y

accept z}\‘tg s?,[osoalt or solvate, according to the present

i nvention, (1) Tablet conpositions The foll ow ng
corrposftdpl@ﬂﬁ@ﬁ gfirghehirgB sy $ prepared by wet

gr anul ag iyervtdefa deB@orMir@Rbme( @) to (c) and (a) to (d)
with a solution of povidone, followed by addition of
the magnesi um stearate and conpression. Conposition A
gl t ablAetompgindesteting )clakp ili wierein Br i @hétkyhhiglogey OHp PN, -
Lact Os%cgooalkﬁ@l 6@1 ég)k SedtwyeiSinar, ehcbyneky. ate 20 12
(d) Povi done e) Magnesium Stearate 3 500

300 Conposition B rrg/tabl et rra/tabl et (a) Active

i ragr edifecumpBE@ R6Gdind)o diaiotl peleerdiB B’ i8S (f EPCAGIatel PH
101 60 26 (d) Sodium Starch A ycoliate 20 12 (e)

Povi done B.P. 15 9(f) Magnesium Stearate 5 3

CdrposiA FaaPoENdasrerdind & clanp l; WeeriR 5?&11 AR ff?d“q_glb?”ggtgmed
200 St ait ¢l s@e Rowi done 5 Magnesi um Stearate 4 359 The
foll owi ng conpositions D and E can be prepared by
direct conpression of the adm xed ingredients. The

| &t oseh epsmguidffgimila it i on E is of the direct

conpression type. Conposition D m:L/tabI et
R

<A,

5
I, A k/”” I

and pharmaceutically acceptable salts or derivatives thereof, wherein:

R' and R®, R” and R® are independently selected from H, -C4-Cs alkyl, aryl, -Cs-
Cgcycloalkyl, -C,-Cs alkenyl, -Cs-Cg cycloalkenyl, -(CH;)nCs-Co cycloalkyl, -
C,-Cs alkoxy, -O-aryl, heterocycle, -SO,, OH, halo, -CF3, -CHF,, -CH5F,
OCF;,
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Active ingredient 250 Magnesium Stearate 4
Pregel atinised Starch NF1 5 146 400 Conposition E

wouhisabs®s Active ingredient 250 Magnesi um St e RCaIB2085/001158

Lact ose 145 Avicel 100 500 Conposition F (Controlled
rel ease conposition) ng/tablet (a) Active ingredient
500 (b) Hydr oxypr opyl net hyI ct¥dul ose 112 (Methocel K4M
Prem um Vi

(o) MagRS o BFaraBnn ohh e Qi serir s CafftpEONC
prepar ed |Sgalipds, hgdraxmj@1a£t>dathvi O -OuaiikpxeCli- @alkg, S&Fs, tO-Gaalkyl-

with a solgd,i encefikyPey, @oa@ ot w.%d -Byo%@m @ﬂa&fr@w
t he mag nesi u stearate and reSSI 0OSlI tI on
tih QY ot

(Enteri c- 8% %rewgs?%qf}he@ﬁ?t@ﬁ %aéltyéaw{ wlagfkyl, -Co-
Conposi t i dpalkengian be pr epared by coating the tablets

th 25my/ .
\(/:v'el L ul os'@é C}t@glkgkeé\?/r i 5 ﬂ(‘b%’ Eu& C)F&E%g&q %ngto@ﬁonally substituted
pht hal at e bY ﬁw?fd&% Pﬁmtom'mrowi 1%1%@1@/! pqlewt%wcycledPH
ani oni ¢ pekyess -GfF ”Eikl}ﬁQb)Z;'F' CO@ﬁrc gm CE, | éN -

acid nethyl ester udr a . uralt L,
t hese pol WS, -SRHWNE &6 ‘@" Nﬁ%@si'@ﬂk,bwow@%ﬁlkﬂf Cy-
t he qu?nt Id@dkdatf/c:@oc!autwmm%@@yPBC% Ri@%lkﬁsazefoﬁcgalkyl S-, Cr-
preven mép‘q n n ur p j,on or on
st or age. ltgyzbﬁ‘e ﬁ?ﬁlk&lf g;“ gé%"évﬂhgl’ E%Ae’&%fqet hyl
pht hal alt'endf¥ ar@m#penﬁenﬂyaﬁe%aﬂ@rl arH; acet i n. Conposition
H (Ent ek isq-tggat ed controlled rel ease tablet)
Enteric- £0 tabl ets of Conposition F can be
prepare'a 3’ %bating the tablets with 50nmy/tabl et of an
ent er i cRYioHpnErhowawdn, vehencféllsl FuIFﬁsenanet ate phthal ate,
pol yvi nyd .ace t dro

cel I ul oﬁéelgs;l %%ﬁgn@ @%ﬂr{ A G n| &Y éy(’prr@‘%y'g?&'g“ O-(CHz)n-,
nmet hacr-yaQF@, oaeSQfs,aamd met hacrylic acid nmethyl ester

(Eudgragaeﬁqotle;anématce&er shudgragit L. these polymers
shoul d aI so i ncl ude %/ tght of the quantity of
ey With

pol ymer @ fsagfes %Fecan%wg'ﬁee ® P9Vias Bat whee b istrihyl,
cr acki n@-dethylQretpipCi ana - e¥ istHi, tith *$he laage eittfuig, a)bchQR S) and

plastici zerfol DEL LSS db Glﬁﬁla%ﬁ tr%ét?)ﬁté‘ or methyl, then

Citrate and triacetin. uIe conposi
Conposi t i 6ANNCGHPSitiees. aﬂﬁ%‘@ pr epared by admi xi ng the
i ngredi ents of Conposition D above and filling

18 b A colfoln@Rie Pl o AR Fehnll s Coruiat baiosh on. o -
siml arS(r‘?ﬁE@hﬁléyl -CHPPeRaly 0B BsayvgbalaybsOl-Bsalay, Aritylehenyl, or

i ngr edi gBtitdaPptely. Lactose B. P. 143(C) Sodium Starch
G ycollate 25 (d) Magnesium Stearate 420

7. A compound according to claim 5, wherein R' is F, -C4-Csalkyl or -CN .

8. A compound according to claim 15, wherein R®, R, and R® are not all substituted
at the same time.

9. A compound of Formutla llI:
X

A
S
O
k/NH Hi

Z/
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Conposition C ma/caosule (a) Active ingredient 250 (b)
Macr ogol 4000 BP 350 600 Capsul es can be prepared by

waorbdsimgres he Macr ogol 4000 BP, di spersing the BCTIB®05/001158

ingredient in the nelt and filling two-part hard
gelatin capsules therewith. Conposition D ng/capsule
Active |ngr edi ent 250 Lecitf$4 100 Arachis G| 100 450

Capsul ¢ F%% %pnﬁgc%Ht%a a%dﬁ)ﬂv&é(rmgg§ B&e lﬁglg s&lg%r 6&4 ’P{\%s thereof,

i ngred eclithin and ara ol | 11 ng
soft, el adterainigel ati n capsules with the di sper SI on
Corrposy\tlé eh E (Controlled rel ease capsul e) ng/capsule

(a) Active i

(2 Acltr i B0h, Sl ety S8 by HRS! ah Abiifi. naprinsene
13 513 Thepbibyridinel pyeakoleepysaring, mnpadneethfaéplmﬂxaml%ﬁozsa&ﬁ'e
be prepargg Ry ie8Xidi é"QJr Q%héﬂy?(rﬂ@ flidagl rtc%jhﬁé\'b%/c(e&bntbmmbw), O, or
usi ng an ext ruder, n| sin %t L?l? e or
ext r udat e "T'PFée'EIF’?Cé‘cPf E@Ihﬁgf %“8835’*13083‘%3{" ° 'g VORe 8
controlli mgremsemfesmetuérdé. ineleygenfianitly eeledtest foont aterpeycie, -Ca-Ce

hard gel at t,
1 00 AR S EIBER L4 0 61588 o,
M cr ocr ysiGid, fused Eeloblyioawl, HZ-SCQ:Q)hydiram%@ eﬁi@l 1 e(atkpxy, -

555 The cReBhrEaptutaRbarerhPtcn T iischti el °6)

ext r udi ngcmlo,aleﬁi IOHGLAINRIR'S of NI} RT, whéreln ang phlge prgvious groups is
extruder, ﬁe}hgé&!}%{%ﬂ? ﬁ'ﬂﬂ o Sipélitehtd RGepRXddntifiadi@ied

The dried® pe are an enteric

(d) cont afrem rfig G a,ﬁqylaé}gTCég;yg@plkxleg Srakexy qu@aﬂtqtéﬁ ¥ unSLPbstltuted
twopart, Bar Retgetelel OHg&m;s WGRS-CHER RPIBF 10GF, -GCHF,, oonF -

Capsul o BICBRBoS b BANES SANEACEoEhlr tifig Tsiyaron
the contr gl, tedke !l srs e cpeldigse, wei-b., g he e Epmkyl €C €%, aliyl-S-, -

enteric p 4 ul ose acetate phthal ate,
pol yvi nyl gtéf gké‘méﬁ{] g‘?h&ﬂi‘

hydr oxypisbpipfomesicptyt Ei-Cublsd e Cpfitatanti-E5-Covolaalieot benzofused
pol ymers gfydiet hacrylic aC| d and nethacrylic acid

net hyl ester (Eudr agi t Except for Eudr agi % hf

t hese p@b’?ﬂ@ic@a'iﬂ‘lo‘ >n§b Q@CX{C#?@M@&S PodsehsyeRatYHt: -8F
the quant jidodlc RAKIPIC, E3akbhy QL -B-dlyASEHGIGEL-Clely, -
prevent ne |ng uring application or on

st or age. &mzt;nsmzamaw whereBresch ofdhagieumuseqmymally substituted by
pht hal ate, tribut r.a [ 'i

[ ntraven oag ?rrwog%%(ubg? tuents Ihgeslcx%ﬁcgenﬁly %e"i'%%:?etd fl%m leyﬂ Cs-
0.200g St @eoyblealksgby@o@eaik@(v @/l dieteseshicle. Oth OP'Pe'PF( pFHRe, GFaF,

to 10 m T a r ;
{ he phospha s -Qf(%l-y:er bg:tgi @%@)1!8 kB, ﬁbr@s@dm\!ﬁ% ¢c?l\(1)ﬁ2§1|069|f<y|

de
and filt er@ONChCealigh:, ayté“P)e’r¢1r%a|h‘)’|c§65@r(é QGP'IW'%@Z Gt Gpalkyl-S-
sterile 1@ 5§aig), a<§1So4\élk9ll§ CTEW&yNR mhakiNRRe seal ed

with st eralnld %” glle m Egnsder%;/dc %egll;ﬁ raHS
nis1to5;
* denotes a first chiral center; and
@ denotes a second chiral center.

10. A compound according to claim 9, wherein Z is pyridyl.

11. A pharmaceutical composition comprising a compound as defined in any of
claims 1, 5, and 9 and a pharmaceutically acceptable carrier.
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(iv) Intramuscul ar injection conposition Active

i ngredi ent 0.20 g Benzyl Alcohol 0.10 g dycofurol 75
wa24B/195Mat er for Injection g.s. to 3.00 nl ThepacaB0es/001158

ingredient is dissolved in the glycofurol. The benzyl

al cohol is then added and di ssol ved, and water added

to 3m. The mixture is the¥iltered through a

Sf eril ,ann}h%trj %%?Jaﬁn%% l:lts?rﬁ racggorﬁﬁ@h eeditly £4r® fh'elg‘?ou’é cﬂﬂmstmg of

S S t !
| mxgemrtﬂpbmne @jsgggtlogo ﬁ@gl@oepplsgglp B rgﬁur@g’é @;O%n(&?el@ﬁiwe dlsorders

1dyg>@m§° Qljisﬁmbﬁe ndéb?ds@w@ gisFlaad 0 veuricO ﬁﬁﬁxﬁksnd?u r mtlaeaholic

Th b
St oo PR L ML EIRR D i dpl o
sndyumqnmtoraeiafedlonﬂ'ﬁml@é gepyession @qré%ﬁcé\mdepsesa@a é'tsclugwa increased

F ﬁﬁersgmﬁlar Ss%th'h&nhcﬁé} aﬁjﬂbﬂbﬁl A Nrrikebiliyl X@(iomal taffedtioe disorder
cerol and then mpde up to the requir HJF&‘@‘BE‘I |
tﬁ@ Bgﬁllql fG geprg\ﬁ'!ogr |p()@|') sg{&iﬁrﬁogr Enspg e8res%1%n richidin olar

Ngib&UgP @fotaorily didotder @nd nyclettlyreint dl%@r,mtprdiuq:taﬂlsorgp disruptive
( ﬁghtav\?f & .Lsorg%lrs Fﬁ%‘%l@%ﬁhl&tum% )aséc%%%dz\ﬁ%om £M& -rétafdatibng hutistic

Is nelted In a st a
45t PIRLARTR 55T GBI JREPE LT & BT P PN gl o
2Q@drmprobigy @géaghoardadhdue Hidiey nwl paic biseleni specific xahakjas, for
uls?%agl?%a &?J:scl f\éfa;nllsngarll pF\J)b'i goc\Ml 'é’é}( %%lﬁléﬂh%?lﬁ?ﬁgudlhﬂnsdckal finxiety
adisdee), ph@sslmmﬂuﬁgew[s@'ggro|an1iﬂ§Iqt%d éaaa(grdlmt djxslohc%rs stress

?n ld)%@r%?_rﬁ' lﬁaudMy pébt-treurBitic! direek WBoraas Wikete astrbeaTdigenderugnd chronic
. e

Dsiish drarpet 20 SPaBIes paish” Sk EP BREnd Meldiy? dsorder
Ststhizdphignia aint eited psysholisotlisardere mcexamplea sgl'g?ﬁ@rlearmp lisgyders,
3§ciﬁg>a9&'nv% &&)@deﬁ ' géﬁ%&apfd@o“&rdﬂ Kiiair Bsyafictic f tibdreets, shared

ool HaoEse PRGOS T By g (oS B RRBLRALSS psycnote
C @pBoEist 6f0 Bnxaty, pasEiy yss@cnaied ewitn gestiosimt pS?Z@@tlg\nmpglr gigeyders
71@&89@ e§e§% i&r 8 \?’er Gbord& 3mbE® BRS L a%&%"téﬂ \ﬁlth psychotic

dients are m xed tl
pmmersggclw%u@dnwaé %%PB&S%?PI&!{ éNI‘%é)é[ﬁ{ ﬁ rder mood
M didokef. ads¥dibted whh euarsud@ihrmla celimoms ideinemiaAatd ‘aEBnestlc and other
In érﬁﬁ?végg)tr-rﬁgugg% ?r\llegs?tﬁv% rdegp erg %H&héﬁ’%d ﬁ%&/ﬁéoh)é' d|sease (PD),,
gﬂunamtmst diseasdr Meﬂﬁ??'m@@ Id!ﬂe%ﬁ@e sghily PN s femepia of the
pe JQ¥IES didofdarsa 1084! bf @@eutRE @unctidn, Likenlr derfénkia, and

rptnqaiq%?n%étm%l FERganas b Hf PoBTPDBREL TR RS Geoase,
Clmnﬂmﬂonsnlsease Pick's disease, Creutzfeldi-Jakob disease, or due to multipie
etiologies; movement disorders including akinesias, dyskinesias, including familial
paroxysmal dyskinesias, spasticities, Tourette’s syndrome, Scott syndrome, PALSYS and
akinetic-rigid syndrome; extra-pyramidal movement disorders including medication-
induced movement disorders, including, neuroleptic-induced Parkinsonism, neuroleptic
malignant syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute
akathisia, neuroleptic-induced tardive dyskinesia and medication-induced postural
tremour; addictive disorders and withdrawal syndrome, chemical dependencies and
addictions including dependencies on, or addictions to, alcohol, heroin, cocaine,
benzodiazepines, psychoactive substances, nicotine, or phenobarbitol and behavioral
addictions including addiction to gambling; ocular disorders including glaucoma and
ischemic retinopathy; addictive disorders including those due to alcohol, nicotine, and
other psychoactive substances and withdrawal syndrome, adjustment disorders including
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1. A conpound of Fornula |I: and pharmaceutically
acceptable salts or derivatives thereof, wherein: Ais

wo@2005/18576X i s aryl, a heterocycle, benzofused BCTyBION®E001158

-Cr C 10al kyl, -C2-C8al kenyl, -C5- C8cycl oal kenyl,
-(CH2) nC3- @ cycl oal kyl, fused cycl oal kyl, H, SCF3,
hydr oxy- Cl -C6 al ky), -Cr -t#al koxy,

%Ir Ceal X%f%%‘& Rk d ag\ﬁ%“@ epg%%ﬁlgga Iollsgurbance of conduct,
opid UW@b” gistarbpre @fuﬁ@’@quyar@n@ogj q\ﬁgraésgclﬁgﬂt legiping; ad mental

' ng&B@rQ @ﬁ&bhry n&rPosaChmehyf AtemtionCdefi€B (o bl cognifies) @isorders due to

ﬁggr{??a? n@étgal co@‘&gs mcEE'g %ﬁe%géflcﬁ] %E[{ggpéﬁ‘%mcgjtem.on -deficit

- Byperd2liviiCrBorde CRADHIGNIEIl's reCop(i m):l(gub@g;gp Kigylimia. gerygee; clronic
S@b&’e‘ é%ndé%f”kﬁéﬁb( Chrofeabdi¥! ¢ cTo@I’yrrﬁE"@ilslé@éV depﬁﬁﬁﬁn including

S C 1- C4al k
43FSFRIRLFEPIoSRD FET TN qaen@%ﬁ%v%m Fileflhg; pgnatorom
ph@&jﬂbrs sitheihgt sbedtizatienydisor@t:- @bnumsmbsdlsqrd@redp%m k9‘lI50rder

cf?ci"ﬁ@ﬁ%mst %B&ﬂd)f;‘}lnogﬁhgaé iso¥der; eﬂﬂﬁi‘é%ﬁé’t&&%&ﬁ‘at%mﬁlsorder and

t ut Kyl
* Sqn@tof@m eN@iSt h@por‘(npargja (y}cluggg R)streq§1 np@%tgnegge gehume Qress
i r]'@@lﬂﬁ@&%néﬂd}fmﬁﬁl |ﬁ<£3nﬁr€bnﬁé QfmdrpdishrderClrédtatak kejpbylatanyihhalation

K es;
gsepgj £ ooégatlgé g'sordﬂ(s |ﬁuuﬁ18%%é%!)l adﬂl%ncﬁa@( %lgéing%gé(&ach
hebesitp tglotiieg re8@Eng tb]a-wvelgﬁq oéobesg;pgovew@q;hz pat@@p{quposn&ﬁgieﬂant

- Qiebladn, v Fal 'n@& n@i_agetlc- GhuropeiH2post-REpiticl) Creuralgic;
C%?Ql'f;qnﬁt&@ Y5 %{\cﬂﬁ er 8?1“%“9 p%P\r %Xlﬁ%ﬁ%%h 819 luteal phase

Cagdphyglic ﬁe@er@d@lpld}dorders@@dﬁal reydolegsy, w@pmmgncp@mq\ﬁlquspemﬂc
g{&?vé}% ntal %@rd\é/%erhere\@@eogerétbﬁn %@Meﬁl@ Riibiton QBSRI) poop out"

ring can I zof used_Dbi
r ispepr @B‘h‘pﬂ“ﬁdsﬂﬁgd's@.?riﬂ%%ﬁmudlag am Weﬁﬁ%@ase?%e & anny%al iRcluding a
mekah Qfdm@réitm:adn‘llmﬂerrﬂgngamnmqb ineayd oigruolu predtmerd @n temognt of a
S A r i heRs!
BT RE A 5 A Ao MRRE AN & gt o
groups -Cl-C6 al kyl, aryl, -Cs-Cscycloal kyl,
- G3- CBa freinvd of treEﬁTeﬁt (ﬁ)ﬁﬁérﬁiaﬂx bstioly hypefa@ﬂ\ﬂt@ﬂisaidklowjnary disorders,

het er oc nal |
rob Bptente 980U Al n Ut Bttt
hanom,pnse@lésmlms@ﬂmto th@mmmahwe;gi t erqgﬁﬁpizerap_ee%gq@peffectlve

o Romp&dNd as GEANER in an?@\ﬂflaﬂhg r5, 66@l kyl, - CON(Cr

Coal kyl ) 2, hydr oxy- CrC 6alkyl Chal koxy, Cr

Céal kyl, -SCF3, -C Ceal kyl S@2, -Cl”?al kyl -S-C -

04941 Ky A confyolndigdidcidd-i®m the @Iovﬂﬁgﬂonppms RN1d theis ghagraggutically
acggkgat% sagg eegh Q%Q%%Qmag%re%@%a' kyl or H nis 1to

|rst chiral center: and @lenotes a
second Zirhea- (%@pﬁo&lnet@xygh%ﬁgml]g}p g to claim
1, whersj@ERYsuimn@dpher@a))pnbnyl-hethgianmph@ide; CN, - SCr

Coal kyI I, or Cr

Coal kox Egzgﬁrﬂ@gg%&brﬁ %?@ @ﬁ% ;ﬂgdngyal m 1, wherein
Rl is @d[@rBfOnwl”@n@%ﬂ Rigny-nethyl-epiobifnd according to
claim 1, Lpﬁe -@zﬂnﬁgherBﬂy) nﬂéﬂ@rl}ﬂ%r;ﬂbmenot al |

substitu onpound of Fornmul a
I'l: and? %gpﬁboc‘g\???)@ggﬁeyylﬂn&yﬂt aoo?hé’ﬁsal ts or

der i vat 2-{(edlettorynesiiy)-phdnexy-phenyRnetayibm@eholirg, and R8 are
i ndepen ke, aryl,

iy cggﬁﬁeh% .c_ﬁfﬂh@&&ﬁéih;ggﬁ’éﬂoki:) me%r Q%gﬂi&

cycl oal RERPEN2YL- @@p@)yp]@ger@gn%tw]r%%{ppre - C1-C6 al koxy,
O ar yI 2-[reh gD pyricines-yl-phésdxy)dhdthyiiahapphotie-3, - CHF2,

oo 1 B R Forer ey SRR oy i

6al kyl , -Cl1-C4ai koxyCr C 6al kyl, -SCF3, -CrC 6al kyl -
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S, -Cl-C4alkyl-S-C 1-Calkyl, -C Calkyl-S-, -G C
4al kyl NR R*, and NR R', and wherein each of the groups

woewsaesmskyl , aryl, -Cs-C cycloal kyl, -C2- C3aCkaBaoh5/001158

- Cs- Cscycl oal kenyl, -Cl1-C6 al koxy, aryl, heterocycle
may be optionally substltut ed by one or nore of the
fol | owi ng groups: -CrCeal kyt137-aryl, heter ocycl e, OH,

haI 0, 2, g
g@ggmhé?gﬁ?woxy%gﬁ@' m% ‘ai kyl, -CON(C

i S I2;{Pl)®yl BpuicxYepheneBEnRYY] moretloimmal koxyCr C
6al kyl o 5;?’*& Ldﬁ@%dk )ph@ﬁfﬁ%ethy@?no%ahriéw s, -Cr

C4al kY| ; F@"%gﬂ'ﬁ'}/ Wﬁhﬁg b‘f:?ZO'g néid Qﬁyl ester

- C1- A&l
i ndepeme[efththro bphe@t-atyioyy) -pbenyHmetyil- mOEPhP'@eB R3is H

or F; ol EH&@AWWhoW”m'SF R4 is not
PR ARy ety I

Cr C6al koxy, -S-Cr
CBal kyl2:1: '{'@f&)’ g@“@@ilﬁ)yhmethllﬁ&ﬁ’ﬁh olige: _ScF3: and *
denot e2-[@-Chisrs#4- fmbnorpabnaxgmyedm 3a/hme@llbmom6@ma, second

Ch' ral Zﬁféqlt:'tg&é/vﬂﬁgltbx&)@n&ﬁ g\ﬂ)l ﬁ]@thglpﬂ)rpm%@ Rl is methyl,

Hlt hen * and @re
ej t her 2 (Mlopholy2- ('ﬂ?yﬁﬁ'” anmethepheenzoniiien R1 i s
ﬁmi‘t yie- ﬂnﬂroBﬁerBay)epymmb yhrGethgErhytbholit®; or net hyl , )
t hen * 6. A conpoun
accor d|%1 ofp?{&'] %\?ellrﬁyg \?\/&E‘%Q%&Q&@m& Coéal kyl ,
hal oge re-[(2-Bpxy-rbRnoxy)-suidin@admely]-momhglne] - ceal ky!

CE tCStczy anﬁH 5—¥1L QtrﬁIQSro%ﬁano@ymbﬂM] rgorfph@itnyl | or
substitu ccor, g to claim
5, wherdl %14@ "1°§y @eno’@ @@glng&' &yﬁmrpho@% A conpound
accor dlaakm -Ory-pyrigint - Yldxy)-tieeylenathyR®jor¢lineand R5 are not
al | tbsllt(i bﬂto?cgblﬂ{enﬁréeylo?@ﬁﬁw %?thyﬁ-mo?ptﬁ@r@ound of

For mul a har neceut i c veterinarily

r
accept Bt 'é'“%r%‘IGtr%eﬂEﬂXVBE‘?WO@QtW g%"l’f@? @@rm%’ P%l n. Ais
O Z i se-@eFyhesettory-greaoyy)-pwidinekylettfyl-omrpliiedi ne,

AN e Gl géméngmoxymaﬁm Aphsinge.

pyrazol i azol e, oxazol e,
i soxazot-82- (41"1_"11(2{2‘67“%9 ‘Pértq“h%ﬂpé’i p‘Eﬂ“y'a[“‘ﬁWé}der?qhﬂ% f used

t ]9 ahheé -R- Pwr@lpﬁemw;(alﬂndarti@héhyl)@;etm/l] -nfBypholires; ei ndeglch
of the oar dute
one or %ﬁé EFUBE" ‘%ﬁ%m% a(gglfj PP %E%{iyg %?eﬁlb’ﬁ nﬁ)ﬁg’ém ) ; sel e%:/t ed
f r om he2-H2,60jfwbre;phesy)aheny-ciediyll&ipr Phohﬂ‘?e nyl,
- C2- C8a l@e@w hexypﬁ(ﬁﬁ Jpﬂ&{dﬁﬂfé(ﬁyl m(fr;ﬂdﬁﬁd’l@ 9

cycl oal k aryl, H, -SCF3,
hzdr oxy?2 ér(%'%hoé}’ R ”OXB %rm?%’? hﬁ%l)’)r(%rphb“n?} gr yl,
- (CH2) nSf Mﬂyl-ﬁaérk)yy y:pher-GetayikpbroBdiag; - ( CH2) nSCR2- Cr C

6al kyl , I Afirforfidiky ! NR R, or NR R',
wher ei n yl@ﬂﬂlh% rEVIrgel}Sﬁ)[ﬂ rﬁrl% IS opti onal | y

subst | t%ri(% rQERP- %@‘”@ryl%ﬁ)r@eg merheMendependent Iy
sel ect eg{AheayR(2-GiolyGhyraiinkdtyioxy)-Gath@smpphambkyl , - Cl- C6

| k |
et or ooy A ehelg et onetatliidalhindl 1 oy

- OCHF2, 2{(@@qampylphmowaahem:li@thvﬂ ORIPhOIENH2, - CON(H) C
ngé": §y| - (B fante-HHY n)xl&neﬂhmdmmwm@ & 6lalkk?/l ac

a

4al kyl - &l '5096?0%&%9%‘?"%%%&%‘9‘“@rﬁ“a"?‘iﬂg"é X i
het er ocy¢(2arorm ghenox@l-{438ioe-hehyl) m@ﬂylmgfpikfé'n%/l -Cs-C
Cycl oal g(ﬁlé%zo W%M ﬁr%npntrﬁa&%trﬁorpm% C8 cycl oal kyl ,

-(CH2 fused cycl oal kyl, H,
SCFS RidenysP: ‘@V'meeta}"kwmm'@? C6al koxy, -Cr

Coal kyl 2-(mérphiinr2SH-phidayeradthaxy)-phenol;
2-[Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morpholine;
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wonadspesdant | y sel ected from-Cl-C6 al kyl,

(CHa) nSQ2- C1- C6al kyl , wherein each of the groups is
optionally substituted by one or nore substituents

Cgcycl oal kyl, -Cl1-C6 al koxy, aryl, heterocycle, OH,
hal o, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2, - OCH2F,
-Q(CH2) nCF3, -CN, -CONH2, --8B8N(H)C r Ceal kyl, -CON(C

éaﬂ(iﬁg@ﬂ%ﬁg p%iqfﬁf'l} VP%%%H@@ mﬁﬁ%&w kyl -

- C 4a4[(kwdwmsmfany@nmnm mrenykmethyunareholijes '
' ndepeﬂ?@mdt%ngﬁombﬂ@ﬁbxﬁbhéﬂyl |’ﬂeth§&] rﬂ»oﬁalb)ohﬁe * denot es

f t chiral econd chiral
cent e 2HEGC RO RTUF IR RGP R B o, wher oi n 2
I's pyr eg@iCyclbtiexyphphawy ypreeylmetul]-neorhots t i on
Corr'prl 8l é@%lfgjo&mk'y gheﬂﬁxﬁﬁﬁérﬁﬁqethﬂ @&ﬁhdﬁf’\e .claims 1,

harmaceutically a hygpt a carrier.12.

A mat h8ﬂ[2rﬁ?- F{UP@aﬂth%@ Roeap Y gRY-MSYE R Q?n sel ect ed
f rom t bgagn@up2-@opayiphbmgy)aphemnomebyirepiphbine;
dysf un%t[{?%(lfré brﬁg&‘é gﬁ@rlg?{@‘ﬁrq&rm%e{hﬁg :FofpRBiineT8J OF

depr esSi ers, depressive

neur os R4(lonenyioethy- %@W@ﬁ?%meﬁﬁﬂ aeehsinec
depr esij@s- ID|B|ﬂ&r6@>hé\ﬁ>xﬂfmé@|th@thymbghblmlepS s, insomi a,

early dat i on;

atypi c 23%@‘8%@5 h?ﬁ' rbolxy pZ-én ||mve YnOF'DZ&S)@.{ bn) i ncl udi ng
i ncr eamﬂetmpb{%tmw@ollm&wmhgmﬂlmeﬁ\oxﬁ@g@lﬁﬁﬁ‘ﬂr@r agi tation
or i rrixt@bilejoYo-prRRES NP id;nes‘>f|&<9}ﬂ>ﬁéﬁyme$r%dﬁfrpmmﬂb

pediatric depr essj on;

depr es STGE-DIVRIP-RERY) E‘iﬂr%PhePylgpgg'w&@P rpF‘%I}nSoI ar |1
di sor derj(2aBrdmoypbéreiky)phemyl-oiethgli-terpholenduct di sor der;

di srupty [§2e4 Bﬁﬂi}}!h@éno%?)%ﬂérﬂ:%eth?ﬁﬁ%h&ﬁ@ di st ur bances

associ at tardati on, autistic disorder,
and cordifctlugrp-abenesy-PhemkmeinyFaPoBeEr s such as pani ¢

di sor d@t[(mrh&(ycnhemxyheumora@nmpmmmm magofi@Ephobi a

wi t hout t Jdic phobias,
for exfhﬂgﬂlé C?o o&\gl F}hgl%g h%h?%eﬂﬁlgl gz&%@om al |oanX| ety,
soci al 2}3&2(?:15\990)‘@'1Ph@ﬂ05ﬂ11ﬁ@y‘ WP@"”%\nm ety disorder),

obsessige-~ @m&’@lbipﬁb 2 JloRyricf)- nﬁiﬂﬁhorr&i ated spectrum
di sor der E;% nlge post-traumatic

stress %fslg?tb@?ysmpggnﬁg t%ﬂd?” & and chroni ¢
st r ess d{sstuones;maimdibigkanei-2ayidxvedthaihioshglingi sor der s;

borderlj. &94 Bml]&%ﬁahéﬁyyz ginbwe%ejr)-mo‘a&ﬂhﬁeophr eni a and
ot her psée” oti1c disor

schi zoph mef‘?iﬁ'rﬁyﬁﬁ“%%ﬁ'ﬁwthygé‘&%@?ﬁ?’f ective
di sor dez-B- (4G&iomsprﬂn@dy -plirsr-2goxymebiyil-eforghsiehot i ¢

di sord | Moot i c

di sor dggr W gFﬁ &ﬁ%yg‘r&m%aﬁ&&g?ﬁg% rlngﬁs | psychoti c
epi sode%(P@Pn%M)?h%’tVymetﬁkaé‘Wo B&soci ated with

psy chosa-§4'-FRByteistich @-2RmuXe)- pﬁeﬁy}lf'rdaﬂ‘lyﬁ -mongoliredf ng severe

nmaj or : ssoci at ed
wi th ps%@%ﬁ%yyﬁfﬁen l?éﬂc%{y} eﬂ“ﬁ’ﬁacu rfegnl a and
depr ess2-fi2rBaszylony- me@wwmermywwuaﬁorah%m der; nood

di sor des.fo #RSRGINBAEH)-pMeh-nielyl| ZRRINORT &, del i rium

denenti a, itive or

neur ode@éM@ﬁpg?'in\Feﬁ q %mgtg%xy %@V‘Eﬁ%ﬁ% %ar ki nson' s
di seas e2-{(PBiyoro-bipeniiregtiody)-ghedylseetiyd-nidHibplineAl zhei ner' s
di seasey 5 GMHidr dp%gﬁc%d ﬁdeQ[W-ma{h% RbrghbifeAl zhei mer ' s

type, ne | 0ss executlve function,
vascul a?( %@@HW %henxdﬁcv'%vrn@w')dawem "%s, including, due
to HV disg aslﬁxo presadxyb- bﬁwmas ylaqmlemw,mnfpsolmesease

At TERIE g T pl e

etiol ogi es; novenent di sorders i ncl udi ng aki nesi as,
dyski nesias, including famlial paroxysnal

dyski nesi as, spasticities, Tourette's syndrome, Scott
syndrone, PALSYS and akinetic-rigid syndroneg;
extra-pyranidal anenent dlsorders |nclud|ng

o oy

C3- PCT/1B2005/001158
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addi ctions including addiction to ganbling; ocul ar
di sorders including glaucoma and i schem c retinopat hy;

wadadisans»we di sorders including those due to al eonmB2005/001158

ni coti ne, and ot her psychoactive substances and
wi t hdrawal syndrone, adjustnent disorders
i ncl udi ngdepr essed nood, an¥d®ty, nixed anxi ety and

depre od f and m xed
di gt ur%gggm&{fphgg%%w{ehg%ﬁ% mdp(;%qe assom at ed

| ear ni hi-Eiheanmenedy)-ehesymerRiNE-maRo8%: a ner vosa;
apat hys.idrbrRm- Q—QKbr\dmfl)kr{étHoxﬂﬁdnzmuther cogm tive)

di sorde n LoOns including
attentd ES% 'g%rf’lf’cfﬁ‘f”% he§'8’|‘yc}igﬁerty,&%%§1y®92ﬂ %nti on-deficit
hyper azt(i-ﬂudryﬁmwwﬁnqm@ylwmmo@h?"é@ogn| zed

sub- ty@ﬁ% dﬁl%rbﬁﬂeaoﬂ/ﬁbw&@ hetkyirRRinGlidat | gue syndr ome;
pai n Qﬁ’!m&% i sor der ; depr essi on

roni ¢
i ncl ud?-RjeRiaP MIB?ﬁ”O%Vg'B?t d ni nor depression;
fi br onpgbgthgipremdxy)pheryl)siethwinudighoinedi sor der s i ncl udi ng
somat | ch%lﬁ&opg)lﬁ dgl%rop&aﬂ éh;@]ﬂwo%h@ﬁ?feder pain

di sorde riasi s %R%’ EI c di sorder;
undi f f é{(éﬁtﬁoéxpéﬂ“%@ﬁﬂa?woéwmndg !415? |l]m° A"&omat of or m
NOS; | pgople- m&@hémy)mebmgwahm]maohomo ntinence;

genui ng " tég\% y@%o&&g@g{]&ﬁz y@rﬂ rqn%%ohr@contl nence;

uri nar ur e ation; inhalation
di sor deie: ISOPWPﬂRWG@QW) wndur%ﬂ}nwryﬁmprﬁeqﬂma. ng al cohol

add: cg Q i2- eﬂ%ﬁyﬁ‘,gnmyE{u@rl]yﬁ&pMﬁQaChes obesity "

i ncluding reduci e or overweig

pat i enf3™ %%%‘B%?Weﬁ% sn}gﬁﬁﬁﬁtﬁgm‘&ff’@gﬁ%er peri pher al

neur opat[dz;s -diftliopleriogy) (ﬁiéuup@plaﬂnmwetbﬂ]gtomﬁékr}?et ic

neur al gl[@ @%@H@M&ﬂeth?ﬂéﬁ@m ﬁnémqubl@ﬁ@mé ncl udi ng
ua

pr enenst ndr one and dysphori c
di sor der2-aaxEmhePYe-aeINgxPH é‘f i V'S{@%VAJF"&’ 0[1%8“"6

i NsomMmizg(eaneth@mpyriaini2syi) [25(rtreloorbmeth@e'M@Iempwmwyl}morpholine:
di sorder C tion
(SSR1) PRad GRIREN $0er#: gew@wm@}apﬁ@mmr;bg?@b

i ncl udi2ri w@m@«w tﬁfg@@geenmmafhm PIN% ncl udi ng a
human, gq@qmm§phagoxgﬂmﬁenyl)frt@fyl]mgrph@me; mamal i n need of

suchtr t the formnul ae
, 3& ‘iquro \Jor%o n‘B)(S @Hrﬁeolﬂlgn any of

cI al rrs 2q[(2-dycloprppydphenay)( Weﬁ‘émﬁﬁa"l'@f’rp{‘?'@at ment of

at t ent i\oQ NARbHi2-[MERABBIRCLYIBhé) @Ibtﬁ@(yﬂféhzenumlnmaf y

AREECE M A G T T .

conpri - lardmm-mﬂswephelngxw(Qhetnlyﬂémﬁb}rﬂmrphplmeneed t her eof

a ther ?@%ﬁdg%kd&%(etﬁ&fyﬁ%b%Qﬁ%%];phglfnea compound as

define compound
sel ect e?d[(%‘?y@WPrPH@ #fHPVPB%”H’Q’)(BB?Pﬁ@UﬁtMﬁTQﬁ%‘AW%| r
phar mace-iueadphanoagiiepitiaizl@metlyrsorpletiselt i omer s and

di ast e:flﬁémyf%ProWIﬁUG dlfluorotpﬂenoxy)g)henyl methyljmor hollne

2-[ Phe herioxy

g J nmor phol
i ne; 2- [(2 ethoxyphenoxy)(4 methyl-1,3- oxazol 2-yhm thyl]mor oline;

2- E( [2(52 leﬂwlpgnﬁﬁWﬁ ylWﬂ(ﬂh&W)ﬂ@hﬁW&rpmfl?yl ]- mﬁr Iphol i ne
; nmor phol i ne;
2-[(2- B?W%hﬁ%%&y 'd"bé&hm%n%%ﬁﬁ ﬁﬁ'ﬂ%r phol i ﬁe

2- [ PhergH(2-s2propaxyphepbry)y{pyigin Wymm%'ﬂ%h%l i ne:

2- [ (2- Cf OEQHARRRSKND rﬂh‘\%ﬁme'f@t]m hoiiR®r phol i ne;

:2_ L(2- %%(féenz%ﬁeq\oxy) pﬁ%?noﬁ( mep hy?]n%thglﬁtehyl ] -morpholi ne

- [ Phenypyfidn-Riyid-(tifnoonmethhxy) pheheyimeiyiimetphgling:- nor phol |
e l'i ne;
Phené/ﬁ2 F g%&l 581%%% XAOX négh)?;whe%kdmmr?ﬁgshol i ne;
(2- Cycl opropyl - phenoxy) phenyl nmet hyl ] - nor phol i ne;
(Napht hal en- 1- yl oxy) - phenyl - net hyl ] - nor phol i ne;
Phenyl - (2- pyri di n- 3-yl - phenoxy) - et hyl ] - mor phol i ne;
(2- Phenoxy- phenoxy) - phenyl - et hyl ] - nor phol i ne;
Mor phol i n- 2-yi - phenyl - met hoxy) - benzoi c acid et hyl

'll\)l}Jl\Jll\)l\)l\JS N~

1
3!
[
g
[
(



10

15

20

25

30

35

2-[ (2~Fl uor ophenoxy) - pyri di n- 3-yl - net hyl ] - nor phol i ne;
2- (Morphol i n-2-yl -pyridin-3-yl - net hoxy) - benzonitrile;

wa-2p(c20Ehoxy- phenoxy) - pyri di n- 3-yl - net hyl ] - nroppgineBion&001158

2-[Pyridin-3-yl-(2-trifluoronethoxy-phenoxy)-nethyl]-m
or phol i ne;

2-[(2-, 4-Di fl uor o- phenoxy) - 9¢P4 di n- 3-yl - net hyl ] - nor pho
l'i ne;

2-[(1- 6&52 mela}'rﬁj 3 woxyg%h erB'HmethP’I]morPrhOImﬁ nmor phol i ne;
2-[ (2 2aie mlopmmemangim@wwwwwphqm :hyl ] - mor phol

i ne; {pyndm -2- ¥[€ trlﬂuoromethyl)phenoxy]methyl}morpholme

gé IF lngozr[(z 6- dlﬂuorop%erYoxfl)) rrryg h)/ll 1 6p cyxazg 2- yI)me%yI]morphoY ng norp

2- [ ( 2- PHploangH(B-propy hwidin-Pyerdxsthylpyarptdiine; 3- y| - met hyl ] -m

or pholl 2-ethoxypyridin-3-yl)oxylpro lmor hohne

B stnorypyrdn 2 o RraIe B Syt hy 1 - mor pho
ne 2[[(2 ethoxypyndlnsyl oxy] (p enyl methyl] Ofph ine;
-{

[ 2- (24bihisxyshapbsmBinetiyipyiidii-2-yGmsthyaptphplreny | - met hy|
-nmorp

9. {Iuéorrqgm yrldln -2 35I)[ gfrlf!PPrometh I)]ph ?Y]methyﬁrioiph%lg?pho
- 27(2- isopropoxyphenoxy )(6- methoxypyn in-2-ylimethyljmorpholine;

2- . yosryBRenexyn2:{ubro d-tethoxypheyy) neiiniybHotimepr pho
2, & PP A S Py I A M ARIROTN ST phol i ne:
Oyl thlmzofurant2-yi(2,6- d|ﬂuorophenoxy)methyl]morphollne
t % ﬁpé?r%}%w&m%tﬁwi 1e~trrmﬁqe.lbabnnee

hol
2‘@ B fyﬁraﬁraax»oﬁ%ﬁéﬁ/m&%ﬁwlfm ORI ne:

1-

I(Dh e rg¥lcydiqpgnt demt-Bi2y8- mﬁt;o)ephemdxy)ln]ethy‘ﬂm?fhmllnﬂe
(

P

(
e
(
e;
(
2-

! NI\J_I\)_I\J‘“"‘I\)_

—~

-e

F— r— — — Nr—u—|3|—:)r—|

l\)l\)l\)l\)

2- %Wd%‘ﬂo%dﬂegbxy)(ﬁ?éb@ n%h@m%rpmﬁh@yl ] - mor phol i ne

- [ PherRri-I2=thxypyrigin-3pd prvdB e Py kD9 PhYPfry | 1 - mor phol |
i (2 [4- E(QGWIWrﬁpymbmxyl)oxp]KmIBWI)mm'tyﬂryd)rbhoﬁm ﬁhm i ne;
mor phoi i ne;
-[ (B i@% ?‘P%Og% ﬂ%{&%g ﬂerﬁ%ﬁ&?@l}rﬂ%@ﬁd nor pﬁol I ne;
-[(2- I%Eﬁ%}ﬁwgﬁywﬁﬁ@hﬁwww Rlelnﬁ%'MHSV‘Pﬂphﬂ‘@P»phol i ne;
- [ (2- Bs.gpneRengssy)pykidinfolyymedyiphepine; met hyl | - mor phol
e;
- [ ( BerZF GYIoRBYIDROM PRI Y IR IT PP Bohol i ne:
- ( Phe gt (2-brotmoplyanoxyyyrising)meintiphoholine;;

- (N0 phgs sty pRERA TR RS

| Sher o SRt oSNNI hor bl

2-[(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)methyljmorpholine;

- [ (2- Met b s & Ay onBRERBsMain-BR SRy R $hslide; mor phol i n

- [ ( 2- Mt B EREEPRReRPN) (PSR MSBRYPIGIBEhy | | - mor phol |
e' 2-[[2-(3- fIuoropropoxy)phenoxy](phenyl)methyl]morplholme ol
ent r phol i ne;
(o S SREREER %%tﬁé’xyi%ﬁ"'?r'?&ﬂ%ﬁ%ﬁ oo o7 o
(2 (2, a@ﬁlgwepne@w) (BRalysp) 1- tpﬁﬁé?fylﬁﬂﬁeyt mﬂh}"l!ﬁﬁﬁr?f]@m i
2-[(2- cyclopropyl -5- fluorophenoxy)(pyndln -2-yl)methyljmorpholine;

L_\Z (2 (2F Ifluorog |soprop0)¥y2>h£noxy)&>ﬁ¥r1yl aet%{/]%norpm%llntyl } - mor pho
(4- Fe-{iErroetBexysyoidintdniopiiienaylmetpyilereydholinet hyl | - mor pho
i ? :2_ C%I[ (5- fluor% rTethoxyphePloxK phe)nyl)methyl]inorphollne

e; 2- [(3 -fluoro-2- me’thoxyphenoxy)(phenyl)Dmethy)(]morphollne
(2- Oypbepoops- hmﬂmhom)l(m@ﬁwwemnmwhemet hyl ] - mor pho
(52 62 B@g WIO)(% 3 ﬂu %qu 8 %methr)f@ﬂrpmlmﬂor phol i ne;

2- Et hoxynet hyI phenoxy) phenyl - met hyl ] - nor phol i ne;
i net hyl -[ 2- (nor phol i n-2-yl - phenyl - net hoxy) - phenyl ] -am

D

o
s ——r— e

| ]-rorpholi

_I\):) I\J_I\)_I\JS I\)I\)I\JD N DN D I\)I\)NI\JI\)_NI\JI\)I\)SI\J

- [
in
- [
- [

wININ)

i ne;
-{[ 2- (4- Fl uor o- phenoxy) - pyri di n- 3-yl oxy] - phenyl - net hy
nDrphollne

-~ r 15 - I P Y /7 A Ccv I T Y T T B | o

)_I\J_
—
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NS I\JI\)<

2- (2- Phenoxy- phenoxynet hyl ) - nor phol i ne;
2-(2' - Chl oro- bi phenyl - 2-yl oxynet hyl ) - nor phol i ne;

wa-20@/1088 hoxy- bi phenyl - 2- yl oxymet hyl ) - nor phol PQ&/1B2005/001158

2- (5-Fl uoro-4'-net hyl - bi phenyl - 2-yl oxynet hyl ) - nor phol i
ne;
2-(5,4' -Di fl uoro- bi phenyl - 21¢1-oxynet hyl ) - nor phol i ne;

2 2 P S T Rt | o

i ne; 2-[(2- ethoxyphenoxy)(4 methyl -1,3-oxazol-2- yI)methyl]moerohne

2h£)I2| g g (&@.ffdo%héhoamméw1wd>eagdmﬁmﬁihsaahydm¢ohw] nor
AT S B e S AT

i ne; 2-[(2,6-difluorophenoxy)(1,3-thiazol-2-yl)methyllmorpholine;

2 [ (4 NI BNt oRiRENE M Sy bbRidorpidgRy | - met hyl | - mor phol

(2- %WZWP@WGW%WWVW%Wﬁﬂz"'r?e‘f')ﬁlﬂﬂ]yjrﬁ?ff’wf}?| ne;
Eﬁb Bl{pafueropdieebyiyhenpygpidnyiresthyinjorpiotirehol i nﬁ 5
, met hano
(2 ZE( %%’P%}Oél%)ﬂam%&y {;%E??%%@ﬁeﬁ’ﬂwn%hyl ] - nor phoI
2- [ (2- ethoxyphenoxy)(1 3-thiazol-2-ylimethyllmorpholine;
(2 X ( éth&@mr&tyﬁa@wm)zﬂwdu@umorah?ﬂhe met hyl | hrrFr phol
I.phen nmor phol 1 ne;
2. (£ ?ﬂfg/g%ﬂ%\ﬁ'g c?p{}f %@??nﬁmg@% rTlooom'}é’r'rrzgt hyl ]p nor phol
2-[(2-fluoro-6- |sopropylphenoxy)(phenyl)methyl]morphollne

2 Et[g]p SﬁQXM%mﬂﬂnb Bhé"‘V etWYdiﬂ)hrféDf phol i ne;

oy mﬁ%iﬂ%g en@wi(ﬁymetmm@?}2’&3?8&3@%%@10"'19
r pah[(ﬂ brama-6yflu6mpbrenyy) (N tdivedeyl s Amniphelinkie ;

nD
- [ (2- chl258mBaHeh Q5B RIERAPIIERES TR TRIRDHokHERT Phol i ne
- [ (2- A& Iorat-FetroRppesn S s aneRinZ Ame v IngPpiBe: n
2-
ph

nor phol

2.
2-
[2
2-
in

2-
in
2-

[
[
[
e;
[
e,
[
ne;
2-[(
2-[(
2-[(
2-
2-1
[

[ (22{1E:czabtfﬁdxwlmnh%mwi-(rmh@mdp)ﬂmmwhﬂmr phol i ne;

SRR o

I%ﬁr[@m}ﬂlfp(ﬂ)ymd'd13fwl)9>©’ BRERYNAet hyl ] nor phol i ne;

R N

c
(
i
1-
[

oA R EopyIMathdxy)pyridin-3-yljoxy}(phenyl)methylimorpholine;

STITCIE TR i ————

yc
2-

-oxi do

2 (aaﬁmﬁqprca&Wfph@m@mmpi}pnpwn(nhezwlj/fhgthﬂmmh?lmr phol i

2-

[1

et

2,

[
[ (
[
-
X
-
-

€, 2-[(2- ethoxyf)henoxy)(‘l ,3-0xazol-2- I)methyl]morpholme

EARE R P e ais] Mo Pt ne
rmxy[mmnmomymﬁa -Saybkyj-Riptieryiethydmpipbdlinese ;

35151l o5 RARRRSPhErdeRyRRREDNhI Bk | mor phol

-[(
2-
- (2-

[
iy 2- e KDV R ARNEPPYES TSR YRYGHR- @M ehYIMeRRACIR? | nor ph

[ (

i ne; 22- [pyrazme -2,3-diylbis(oxymethylene)]dimorpholine;

[ (2- o B BhSORIVA (R MRERRRGRHGhHL! Aic?- 1) met hyl ] morp
(
t

6- n2i(@HxypometionyreyaxyYRriginEih Mgty bresphalings ) phenoxy
hyl } mor phol i ne;

(

2-
[
2-
0
2-
ho
2-

(2, 3-di hydro-1Hi nden-4-yl oxy) (pyridi n-2-yl ) net hyl ]

{
e
[ .
r phol i ne;

]

2-

r2rD {4.2, 6A dorhpauodogsheeted irpin(tde ollandnguoheayids aed hgir preomadegtically
t hyl hol

" fpafa ga'gr%mﬁh*%@‘ﬁ)gﬁg*%y Wsﬁirﬁyg_g%?ﬁrf’ ot phol i ne

. 2- [(2@%13@15!5\%&712%1‘ BRI PIY H‘yﬁl'f/rﬁ‘}ﬂ’ 81 i ne;

N, N, N- t (5)-2e i) yd-EBylsuranypprdnoxy) dhatly(-pbiagydmedinexy] benze
am ni u

S[{[ 2- {EA 2f[15) & RS m Pre Rma eRDS P S h ey 1 ) met hy

(2- bronn 4 f1 uor ophenoxy) (phenyl ) net hyl ] nor phol i ne;
cycl opropyl (2- et hoxyphenoxy) et hyl ] nor phol i ne;

(2 cycl opropyl - 4-f 1 uor ophenoxy) (phenyl ) net hyl ] nor ph
n

~ I T . Y 2 T T ~ 1 N\
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2-[(2-cycl opropyl -4, 6-di fl uor ophenoxy) (phenyl ) nmet hyl ] m
or phol i ne;

wa-2pc2aeetehoxyphenoxy) (4- et hyl - 1, 3- oxazol - 2- yl paetbaobi/en1158

or phol i ne;
2-[[(2-ethyl pyridin-3-yl)oxy] (phenyl)nethyl ] nor phol i ne
2- [ nor phol i n-2-yl (pyridin= =1A2y| ) met hoxy] benzonitril e;

- 1021 SRR EPBBRS RN B, Rh G A Kb RERAY ! 1 mor phol in
%Eg gsbwgpgmwxgyéwmmegxwrgetgxﬁgrn@rgwﬁ ;mor pEo: i ne;
SNZYERBESHRORY-Dhdky) PhéhyPm¥thyRbiddiheor phol i ne;
hg|pyrl d n[(%) él I\;Iethog(gmet yl pﬁenoxy phetzi()){ %Pra OY;]h[)rlﬁxtehyl }ror -
- [ f] 2I | (SpRA(BPFteng-(BbtiibgrbpEbricky) ExpyméttyFmaplydineret hyl ] m
rphol i @ 2 2-Ben lphenox pheny methyl] morpholme
é L (S) -2- [Rg bhenyléYZ pyndm 1 -yl pheioxy) -mef Xyl? rgurgrtpr? ml mor phol i n
ﬁ ( 2- cgpbaBREGYcobRPRpKgrory) Fihdhytm2thyll-norhblite] nmor phol |
2- pyrlﬁ 2[ S/l\{aflith?l?n X ?’Im%lp me “¥E”H‘ér g?(“”? nmet hyl } nnor
ph i ne®) 2 -[(S)-Phenyl-(2- pyrldm -3-yl- phenoxy -methyl]- morp oline;
(2Ir ssiizf[(by@tmh@@%ya&érmﬁhﬁyﬂeﬂﬂﬁlﬁmﬂmml 2-yl)meth
en %3%25 DASBRAT S RIeRY-SISHYWRI 7S 3R SO PRI i e
[ (- é{(KBMyWonochlnhewl%y)oesyéyp]ﬂpwbwth}llﬂrmpwh@lIHIBne
2- @) boxXERYkLsHeReImEn) iRMBiphaeny| ) met hyl ] mor phol i n
2- PN R PreoRd PRSI PRI ROP Y $inet hy! ] mor ph

e; (S)-2-[(R)-(2-Chloro-4-fluoro-phenoxy)-pyridin-3-yl-methyl}-morpholine;

ph

1-

[

51

g ?@%E)&Iﬁ%{é Etﬁb)@/ oheddd L Rribih 2lyi-hefyRrBLRAkY,) Phenoxy]
(2 i @éxﬁﬁ@b@z@b%waﬁwr GVHER RYRPBIY-BPRIIING) ) net hyl |
phol {28€3s)-2-(Morpholin-2-yl-pyridin-2-yl-methoxy)-benzonitrile;

]< e SRy boRoh e Al 2 Y o FEEndGRN R e oxy) et
(2- eﬁ)r@i@bk?eﬁb@gpﬂ@oé\t)fwmcb’y?'wmﬁhﬂ] gerphalediy| | mor pho
€, (28, 3R)-2 holln 2-yl é)yl‘ldln -3-yl-methoxy)-benzonitrile;

L % 2t

e;

1-

[

2-

(

(

1

2-

’ be&ﬁo&%rz (2 Xxy p%enoxy) pyl’lglor O)P Ir%%ﬁ\yﬁ(mopﬁoh Xl J mor pho

ot ‘18& )%J}S 8xy pyéldln Z)yloxﬁphgnyl methyl] gor@loanﬁo  phol i ne;

(8)-2-[(S)-(2'-Chloro- blphenyl 2-yloxy)-phenyl-methyl]-morpholine;

[(2- (2%0Bmmzonaudrwnhedhdxy{dheﬂo)(myﬂucﬁrpﬂ-@wéthwmdrwcilmmr p
?i Fﬁ 2 &ﬂs& FS% eFrI]uCc)))r(oy hO)éyXyl']eg?Wg/Psﬁndm -3- ¥1 n]e"thﬁ/é -morpholine;
(2- @r[?r(‘BElﬂWa-@hQan@mMB@f) @'MWYWTWI]@CWWH@E hyl ] mor p
B S)-2- { (4-Fiuoro-phenyl yrldm -3- yloxy] phenyl-methyi}- morgthoIme

n nor I ne;
) @@zﬁﬁmﬂmw AR e

-(2-Fluoro-phenoxy)-(4-fluoro-phenyl)-methyl]-morpholine;

2- b hol
2-( ﬁ”ﬁf’ﬁ%@ﬁm§fgﬁ’éﬂ%§ ]pfs%%“néﬁ?l Mﬁ@‘ﬁ{ ?;D?p'hQF. n8;
2- ethed(P)6: nyp B?Xd'ph@rﬂﬁi@% y-Ppenery) e B MNANPAST phol i ne

(28,3-R)-2- [2 Cyclohexyl-1-(2-ethoxy- phenoxy ethyl] morpholine;

2 fkéf%f[& @%‘ih%&e sl sxy%x,zeww rﬂorah&ﬁlm% met hyl ] nor
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2-[(2,6-difluorophenoxy) (4-nethyl -1, 3-oxazol -2-yl ) nmeth
yl ] mor phol i ne;

wa-2cAaoses hyl - 1, 3- oxazol -2-yl ) [ 2-(trifl uor onet ROXYBPOEON1158

oxy] met hyl } nor phol i ne; 2-[(2, 6-difluorophenoxy) (1

, 3-thiazol - 2-yl ) net hyl ] nor phol i ne;
2-{1-[(2-ethoxypyridi n- 3- yI)U%y]pentyI}nDrphollne

2-[ (2- Rg%ﬁ&ﬁ&% Mphb A HI e AR Bl Y1 ) et hyl ] mo

r phol i
2 [ (2- f(Eb@rf(S) Bhamgt (pyidistieviowipebwemgichelisehy| | mor phol i ne

)-(2-Bromo-pyridin-3- yloxyg phenyl-methyl]- morphohne

E:( 22<é ? ﬁ%%&ﬁ%ﬁgﬂ@w s S RS HckiFahy ! or pho
-t hi 6(&32-{(8)—@-()%@ hiyariprsppényl-inaibyl}-morpholine;

hol
| S

(R)-2-[(S)- ?/Benzofuran 6 onx% yil- morp oline;
2- f(Bp2{(6)-@-1bcpegpoRyytepbaobeny rmdteyiyhqrphetiey | ] mor phol
?E%g oy PP S E%%%Q“‘}”( F]“et“g'ﬂ TRCRYF] mor ph

S)-2-[(S) Benzofuran 5-yloxy)- phenyl methyl}-morpholine;

2
2-
in
[
ne;
[
i
[
|

|[ e; (8)-2-[(S)-Cyclohexyl-(2-ethoxy-phenoxy)-methyl]-morpholine;
[ ( 2- bispERBReRMYY R pferRINN0N ROk Ikt olgFRliday | ] mor ph

2- f SUBHEE-MbrR Y phRIeR) PR MR HBLYBYPRUNS- 2- y1 ) m

(
(
[in
(

] mo
(2
n
(
ne

[ (

t hyl ] niSy-pH(8)-{2rdethanesulfonyl-phenoxy)-phenyl-methyl}-morpholine;

1-
e,
(
]
1-
{

I
[
r
[

2-
e;

2- txsgm«sﬁpﬁém}m -RRRRpAIY(-AroRbimexypyri di n- 2-yl ) net
y

E % %ﬁ\F?%’ '66We‘?{]§?¥))"(eﬂ)‘/°rx¥)q°hen°} yl ) met hyl ] nor ph

E] [ ((%) 81 BRBYENob &t pReN ) DhYAy-AietiBl-RREIRBY | } mor pho
[ ( 2- cPEPHRH-EvHCRRRN RPN )RRy Te Y IZDIRELIRR: - 2- yI ) net
y| ] nor (shel spe-Difluoromethoxy-phenoxy)-phenyl-methyl]-morpholine;

(2 (RS BRI P ) o

][ luoro-2-isobutyl-phenoxy)-phenyl- methyl -morpholine;

2- tym[ ©3-=CridrbbliueropRBIdRY) phi Ry l-tioRMBIre) Met hy |
DB - PP SN RS RBH B BRI Ehe ny
nor ph((SI) P(8)-(226-Dictoretphenoxpiraptynefhyl]-morpholine;

3- oxaz@) 2%(13)’ tﬁﬁﬁ&@hﬁbﬁﬁtﬂhek@w ;ﬂ\%nyl methyl] morphohne

(62 ®: 2g|33) Hpn{etlﬂﬁll [2Qm0%?'lé|ln 2- yI phenyl metﬁm& EJhenyIm/ml]nrmr pho

1- [ (@&-e4(spy@yluodi-pheBexy)-pywicin}3-Aoxyhseyyietettyd jnmppholi;

R -2-[( ,6-Diflugro-phenoxy)-(4-fluoro-phenyl)-methyl}-morpholjne;
[4-f ) |I &2 ?1 P ?1 )5)( enox?i F%%eny grretphy'n] nor p
i ne (R) 2[ romo p! enoxy phenyl methyl]-morpholine;

2- (ﬁ S@Lef[@vcmpiﬂm&wérbﬁymaédwmwwmdnpnouaeyl)rret hyl']
2, P [p</3515£5?1é4 Féwgo Bhenloé\f)gperyl tth}(ﬂ/rlmérﬁeg'1;)0’| rmr hoI I ne;
2-[ 2- Et m;&cswraapw p@smw&y’iﬁb@rﬁ@hwﬁm 1mcmbo

2-[(2- fdm@r@) -ORIPROPYIRIHERK ar{eﬁwmemyl}n%mhbhd@et hyl ] mor
phol i ne § Eect@gﬁlfrom the foll ow ng

con‘poun(tci%2 G| ?r}?@nﬁ‘eﬂﬂ’ﬁ'ﬂéﬁ’ "y acceptable salts,
enant i oRFS(cethrat snsdtiat-bipmamyis2-yloxymethyl)-morpholine;

(S) 2- [ﬁ@\fé (ERRBL- il LY IRIRN-RAERANY ) - met hyl ]
(S) 5 [QF%?(%Q Riflya-Lehendryioymethuk P PRsiBRy | - met hyl ] - mo

r phol i ng)-2-(5,4"-Diftuoro-biphenyl-2-yloxymethyl)-morpholine;
(9) - 2- [l b RrlRaRHinkl ASHRNY 5 ROFRYleITet hy1 ] - mor pho
(S) L. [ (S)-(2-Brono-phenoxy) - phenyl - met hyl ] - nor phol i ne

2-
[

2-
0
2-
h
2-
Oi
2-
0
2-
e
2-
li
2-
h
2-
2-
t

2-
]

2-
I

[
no
[

2
li
2-

2-

[
n
{
ne;
[
hol
[
r
2'

’(S) -2-[ (S)-Phenyl - (2-vi nyl - phenoxy) - et hyl ] - mor phol i ne
’(S) -2-1(S)-(2-Chl oro- phenoxy) - phenyl - net hyl ] - nor phol i n
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(R -2-[(S)-(2-Fl uoro-phenoxy) - phenyl - net hyl ] - nor phol i n
€,

WO IN0520$76R) - ( 2- Chl or 0- 4-f | uor o- phenoxy) - pyri di REBAB100FI@1158

t hyl ] - mor phol i ne;

(S)-2-[ (R -(2-Ethoxy- phenoxy) pyrldln 2-yl -met hyl ] - nor
phol i ne;

éﬁél |2n[e&§% ﬁé& F—%ol'r]c()) ép(en%xﬁ %9 a¥|)1 2pyY ; {/r%t”yl]gm&bhorl‘f%; hyl] - mor
38) 2 (W;ﬁh(ﬂ 4-Riflgorg-phanpky) @y ieinp3-ylpxymetydxipyrheinez oni t r |

| e Sjg) S) Phenoxy phenyl metl’c?/l) morphollne

SR) 2 }é? 4! Eluoro%lpthylb |oxy) phgnyl me%hyl?m%?phoenzom tri
( S) 2- [ (SBRAER4-Methylrighieayt@xioxy)mpeiydimetgil-yrornireliney | | - nor
phol i ne S (2 ) (2 Benzyloxy phenoxy) phenyl methyl] morpholine;

3R) - 2- 2-y pyri % net hoxy) - benzoni tri
| e ZR(S) 2 [(S) 2 Fluoro pheno y)- phenyl methyl]- morpholln

3R) - 2 [(28 33)hiaxMephainexy-pheykmethmeyBphenymmaeihgdl;- nor phol

Ie’g)e 5. [ %2&8& 82' Fluorob hen [-2- [XIOXY &henyéme}hylmowh?ljnemr hol

i ne; (2R, 3R)-2- [(g 4- lfluoro pénoxy) -pyridin-2-yl- methyl] morphollne P

(R -2- [(S) Pyridin-3-yl-(2-trifluoromethoxy-phenoxy)-m

et hyl ] - ine: .

(R 2t [ OB Pl s prepgpis PRSPPI - et

] - mor pr 26)-R-H&)-(2-Ethoxy-phenoxy)-pyridin-3-yl-methyl}-morpholine;

(R) 2- L@:B%)z [(SF2-Emblyi frdRe9)- RNyl 3- Y1 - met hyl
-norp

(S) 2- [%@*‘%;E@‘i LR OBREEP N Y BRSNS et hy! ] - mor p

hol i ne; 2-[(S)-(2S)-morpholin-2-yl(phenyl)methoxylbenzonitrile;

(S) - 2-1(8). fgchlg?)l@ﬁ&rdﬁh%ﬁﬂ}ﬂhe@bﬂeﬁwmormﬁ@‘ | - et hyl ]

h

3Ry {2 Bl 2P S See iRy SRR SR YA MAEROIPE: et hy1 |

- mor pho{2spe(S)-(2,5-difluorophenoxy)(phenyl)methyljmorpholine;
SreRz h)2/I [ 2%2&(% Elllxe“ﬂgé)prgpmiéno(?&}%neg{yhrﬁ&sﬁémme pyridin-3-y!-
(S)- [(_23 F-21(B)-EortainhrrexyyshenyrattyilnorBbgingxy met hyl ] - mor
phol i neg yclopropyl(2 4-difluorophenoxy)methylJmorpholine;
IS 2 e o Ltk eny
(R) - 2- [ (28)-2{ 8- cdjfdmmppmy)@ghemethvl]mrmome?eny| ) - met hyl

] - mor phelsh. Beis)-12-(benzyloxy)ph din-2-ylymethylimorpholi
(R)-2-[ 2) -( %r}z%oxyﬂp €enoxy (p)(/grl in- }y)mﬁ\q ﬁ)m%:phﬁ |r)1e et hy|
] - mor ph ﬁ (2 isopropylp enoxy)tw yridin- -2- y methylimorphohn

( IS_) - 2- [ (25)-2(@SB+Bi-dthaxgprenplynioAypropbieey | - met hyl ] - nor ph
ol 1 ne;
(S)-2- [g 52 25(1 %%2 f2 Gﬁhoxy eno?yEB methglbutyl%) %‘Rl’éo)l(l% ethyl |- mo

rphol i n 2-[(S)-(2,3- dlfluorop enoxy)(3- quoropheny methyl]morphollne

(zsh:%I Ri2sf2{ ()& titbveopybncky)( 2ok dphaiy peappixaphottdiy | ] - m
or phol i

(S)- 2- [ LSy 218 2 ARy BRUSTY PE Y TBANSTAOS] o

i ne: (25)2-(S)-(2- ethoxyphenoxy)(G methoxypyrldln -2-yl)methyl morpholme
() - 2- [ (28)-2(@)-8-m¥thoRpRRMA)NPHGRABomERbIYsHeneH] Phol i ne

(S) 2- [ (S)TPRURIIPIINGT i di n- 3- yI oxy) - met hyl | - mor phol i ne
(2S)-2-[(S)-(2,3-dihydro-1H-inden-4-yloxy)(pyridin-2-yl)methylimorpholine;

ESLOF,L 2(&:eRRBR PRI Lt uBrophds st ot hy!l ] - mo

(S) - 2- [(2§)2ﬁ%é%ﬁwolo("9“°§y)l(®|9w' MSYWIBPTRNCADG;| oxy) - met hyl ] -

mor phol [2$9-2-[(S)-(2-chloro-6-fluorophenoxy)(phenyl)methyljmorpholine; _
(S) - 2- [ {z3) 4R oRBEAG PR SAdirL] - o phol i n

(S) 2-[(S)-(2-1sopropyl - phenoxy) - phenyl - net hyl ] - nor pho
l'ine;
(R-2-] (S) - (Benzof ur an- 6- yl oxy) - phenyl - et hyl ] - nor phol
i ne;
(S)-2-[(S)-(2-1sopropoxy-phenoxy) - phenyl - met hyl ] - nor ph
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wO28)588576Bi et hyl - [ 2- (nor phol i n- 2-yl

(S)-2-[(S)-(2-Ethoxynet hyl - phenoxy) - phenyl - et hyl ] - nor
phol i ne;

enyl ] - am ne;

(S)-2-{(S)-[2-(4-Fl uoro- phenoxy) pyri di n- 3-yl oxy] - phen
yl - met hyl } - nor phol i ne; -14

t(ﬁgll ]2 h&?ﬁﬁéﬁ?tﬁgg[é) l(lg m<P ;I)L Pno§ ¥I)(ph{ar£11yl)fmle oxﬁb&ggn% r)lumme
( R) - 2- [(Z52-[(-{Briéfuorgrihenaxy)pyFdimasijdxyinhehyinjethyimphedingie

S% -2- Sﬁ (2- bromo 4- fluorophenoxy) phenyl)methyllmorphollne
( S) - z % uor o- p enoxg/g f% ny met hyl ] - nor ph
ol i ne: ( S)- 2 [cyclopropyl(z -ethoxyphenoxy)methyllmorpholine;

(S) 2- [(2sh2-[(S}HE-Lystupopplreiuoropherpky (Phbryifeethyllmorpmtiphol i n
(R -2 ﬁ%) 1S)1% ‘h°“§f’he“‘ﬁ‘é|]1(8¥{'j Zﬁ)"ﬁhdgrr"%rph 821 - et hyl

] - mor p 3)-[2- quorophenoxy)] pyridi yI)methyl]morp oline;
(R)-2- [2€$é1 é?cz%yelbmmnwtmfmb@amwy)@h@wdnewm’mmrﬂohnwr p

(R o (R RIS E R R g e R or o
hol i ne;(2S)-2-[(S)-[(2-ethylpyridin-3-yl) oxy](phenyl)methy morpholine;

( S|) 2- Gyl rRorphotifBlyfiricibi2RAeIbxAoenksmieet hyl ) - mor p

(R) 2 ((%82? (D (R 19B7PB PR PY S A-DRANMIROPPREr phol i n

(29)-2-[(S)-(2-propylphenoxy)(pyridin-2-yl)methylmorpholine;

(é) 2- ((53)42 [(ég'(ﬁ 'bH%BhQ{oR\aﬁW&m .&yb/rh&mfﬁ%wmhr)e mor phol i n
l)é % \ n W%(rmrrﬁhlollne
(S) 2 [(%S)(?d@ﬁmya% aﬁ sHERY "EW&QP PN SVRMRPRPINP: nor

phol i ng2s)-2-[(S)-(2-isopropyl-5-methylphenoxy)(pyridin-2-yl)methylJmorpholine;

(S)-2- ggs (§[<§ (LA LHASARAS SN bRV EhirRrRbiRgy Met hy! ]

ph
( g;) r 2- (€92 Wdﬁ'@)@ﬁpﬁh’@ﬁwmﬁﬁ@ﬁm 2R P RdImorRBoline;
( ﬁ% : 2- [(£S)2-((%)-pyFtineryge-kifbemethyBonshexinetpiiepipholies hy! |
R s T LV U L

- nor p h dES)rRe{(S)-phenyl[(2-propylpyridin-S-yI)oxy]methyl}morpholine;
() - 2- [(e§)z-(erayb -SSRy AORAYNe e hy! ] - mor pho

(S) ez [RBy2- (D12 apyryiAar P BREMU P REMNRP NS phol i n

e; (2S,(29)-KS)-(2-ethoxyphenoxy)(3-methylpyridin-2-yl)methyl]morpholine;
[ % ( I\/br( g)?é g(g), (& nyéthﬁgfﬁ@@( bgﬂﬁt(ﬁmam@k@(;%hénogﬁhgﬂﬂﬁﬁor hohne
( rrz)r pho( ﬁ% (S) (gﬁ;opropoxyphenoxy)?é methoxypyrl%i/ 2 yl)me%yl]morpho)(n

3R) 2- [((Zg)rﬂf(ﬁ)r(meﬂwrp@ncﬂhEﬂwxylmerb’ﬁrméihdxyrﬁweybxymﬂ'wlhbmhﬁine
? 2% ' geﬁﬁ) % L‘S)F(F ethoxyphﬁnoxzs))g ?th%?mdla 2~ yI)?e?r\yI&)morﬁthRe

r phol i n@$)-2-[1-benzofuran- 2 -yl(2,6- dlfluorophenoxy ymethyllmorpholine;

(2R) 2- RER-1({ D= EDemdxyBYRMEBHbxthY EHofshdtingt - met hyl ] - mo
rphol i

(II%) 2. [‘?%))ZE(%) A BBy R AR PY KRSV ARIRGPP 88 phol i n

e; (2S)-2-[(S)-cyclopent-1-en-1-yl(2,6-difluorophenoxy)methyljmorpholine;

( S) - 2- [ @R)2-{(R-&lcldpent-1 RASAE Bl RBRBNNO B BRY TmoigHoRfee! | n
2 [ ( S) - @8RBIy K F B IR AR Benzoni tri | e

(29)-2-{1-[(2-ethoxypyridin-3-yl)oxy]}-3-methylbutyl}morpholine;

( 25) - 2 ([2§)22 ﬁEJ - &c%pIoL)MWHGH%WBM(MWW&L})IWFMFWLWr ph

ol i ne

(29)- 2. <{2§)22~f1| @dﬂ -Juonhepaiyled e eiRYINQPOIRA: ) net hyl ] nor p
hol i ne; -(2-chloro- 5 fluorophenoxy)(pyndm -2-yl)methyljmorpholine;
(292 S P L YR TRIRR S Y AR 1 Tor o
(2S)-2-[(S)-phenyl (2- propyl phenoxy) net hyl ] nor phol i ne;
(2S)-2-[(S)-(2-qthyl phenoxy) (phenyl ) net hyl ] nor phol i ne;
(2S)-2-[cycl opropyl (2, 4-di f1 uor ophenoxy) net hyl ] mor phol
i ne;

(2S)-2-[(S)-(2-ethoxyphenoxy) (1-oxi dopyridin-2-yl)nmeth

- phenyl - rerooARd0opbN1158
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(2R)-2-[(2, 6-di fl uorophenoxy) (4-fl uorophenyl) et hyl ] no
r phol i ne;

w0 26954185766 2- br omophenoxy) ( phenyl ) met hyl ] nor phoPCD&B2005/001158

(2S)-2-[(S)-(2-chl oro-6-fl uorophenoxy) (phenyl ) net hyl ] m
or phol i ne;
(2R) 2-[(2- cyclopropylphenoxy%(phenyl)nethyl]nnrphol|n

N N, N- t PP Ry RoxcloRr Y Ph GRS FdREY I REBYIRBRE | ) t net
hoxy] beagehiBi(Bibramophenoxy)(pyridin-2-y))methyljmorpholine;
( )2/8) 2- Eéﬁ [[;_{ £ﬂaor6ﬁne{hymaﬁo@<m%@%wr@ﬂyur%rano’ﬁna/I ] oxy} (phe

AR PRt ronh e GORRABEYITHERIN et hyl | mo
r phoI I N@s)-2-[(S)-(2-fluoro-6-methoxyphenoxy)(pyridin-2-yl)methylJmorpholine;

2S) - 2-
(29 2. Eii Ll BB S R BRI e b TR e
hyl ] mor (R, %@@ptogbqr\oijpyrzm—? MWQ}Mmorpho ine:
qnoxy) ] esye-i( g) [Q-(é’-ﬂl)drapmiow)bﬂdﬂiﬁi)mbmnlymﬁethyl]morphollne
(25)-2- (EéR){ g) g cyc% )@PF RE X%&ygyr}/ar - gblﬁ'x%étml?mmaﬁlel or

hol
gs? I2n[ @eS)y=- [(%Bxﬁylgorgmeopm 2 8-dhydiof -RenrefpredoRyRihplmaigholine;

met hyl | f@ 9J- 2Q§clopropyl 5~ ﬂuorophenoxy)(pyrldln -2- yl)methyl]morphollne

( §]32/|S% ;nz)r ﬁ)o? f(%)G(z)%gro 6- lsop¥c2p§)xypﬂenox§// phehy%me%yﬁmorphzollxl ) et
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