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MODULATORS FI ELD OF | NVENTI ON [ 0001] The present invention relates to
novel conwpouwsasiddhat affect nonoami ne receptors, includi PgTASYEONE N
receptors. The invention specifically provides conpounds that are active
as inverse apiROAZACYUIdC OOMEHOLNEDSAS VAN OAMEBFORESES TOR MIOTETAHIRS
subtype of human serotonin receptors. The invention also provides nethods,
utilising piEe.DOORPOVENTION t he invention for nodul ating 5-HT2A
receptor-nedi ated events that are useful for treating or alleviating

di sease condi t[DGUi? [ nTM@'pEeBerﬂfﬂﬁi‘l'efm&ﬂEdlm of ndvicc&ﬁliduMdlst thaD hffédnas@hoamine
receptors is beneficial. BACKGROUND 002% Seroﬁa@
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bl ood pressure. In-"the spinal colum, serotonin plays an inportant role in
t he cont r olongifigtsamwhish moHiicationef éﬁ@ctp’éwpbﬁéﬁea?ceﬁt&?ll%@ﬂﬁféﬁ@ (Moul i gni er,

Rev. Neurol. 150:3-15, (1994)). Peripheral functions in the

cardi ovascg_gkﬁg@ ol ogi cal and gastrointestinal systens have al so been

ascri bed has been found to nediate a variety of contractile,
secretory, and trophysi ol 0giG cly I CUlakcandol th
nonvascul ar sno bﬁﬁrmsc% I)()ﬁm%:no(r% 2 t(c:h:co;ég‘%;pgdnn4 ksggg tavgzdgrgaéglonoe m Ieer,
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pl at el et 88@) ation, one of the initial _steps in tﬂ Wf)rocess of vascul ar
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t r emendousy Bt 86e5dkn iBerbed s stiat safif B&tbeSRITOINANGT Bbdiats YSTARE 6Xtandctile,
(CGershon, et al., The Peripheral Actions of 5-Hydroxytryptam ne, 246
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[ 0003] Ser gf,@Riifdn’ SREBLAIS a%g[%gﬂr%ﬁbe(f%ué}f B@oz&?/r ge sheiRb o e MRnbAEidny 1082;
menbr ane- spanning proteins that function as transducersS of intercellular

comuni cat Bewlin, Beveyonéndndeng Aprarmakitigs flgd 6 (19F8); Baichasseted| ferergra §nd Pefighigli ng

neurons an % )?lt e€4 §IT2M’hx%£e$tor "égﬁ)rgp ?s'orref%ﬁEd chitaé 9&\30%58%5 t\ﬂﬁély yEpﬁﬂséretely

endogenous I i g}an serotonin or genously adm ni stered drugs, "they change

their conbopravsdiiothalhugen being meluding r@u}ostz;q@édmbyc iand Eoredeain vhigtons d@Wi@M ®am

medi at ors ul ar L8 r e

5- HT2A s ub(ﬁ:) gxszcgved 1n gle ao%i (gr} (I?]ﬁg he%géltl% ?dm?f%&wlé FGRRER" This r&%l)tgrdéu@g'pg E
also expressed on mature platelets where it mediates, in part, platelet aggregation, one of the initial

steps in the process of vascular thrombosis. Given the broad distribution of serotonin within the
body, tremendous interest in drugs that affect serotonergic systems exists (Gershon, et al., The
Peripheral Actions of 5-Hydroxytryptamine, 246 (1989); Saxena, et al., J. Cardiovascular
Pharmacol. 15: Supp. 7 (1990)).

[0003] Serotonin receptors are members of a large human gene family of membrane-
spanning proteins that function as transducers of intercellular communication. They exist on the
surface of various cell types, including neurons and platelets, where, upon their activation by either
their endogenous ligand serotonin or exogenously administered drugs, they change their
conformational structure and subsequently interact with downstream mediators of cellular

signaling. Many of these receptors, including the 5-HT2A subclass, are G-protein coupled



WD 03/ 057698 PCT/ US02/ 41476 receptors (GPCRs) that signal by activating
guani ne nucl eoti de binding proteins (Gproteins), resulting in the
gener at i owp oan37ephi bi ti on of, second nmessenger nol ecul es Paalvsaz4oyel i c
AMP, inositol phosphates, and diacyl glycerol. These second nmessengers then
nodul at e tréveplotsn(XHARS) dfat &gnalaj“yi aitiyattmg guaninammléqmﬂarbir@hmyvremmi(Eﬁeﬂrgfdinﬁ)g
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various |i'gamiel ‘Hﬁ%feﬁ‘ﬁ?fc‘ﬁzglﬂ%% "Z:Cg‘f gf‘%s(ess)an %@ 1Sy %%ul‘r?]1 n%’f)’ nggcén

i mpor t ant EPNRQRERDbilitPNanddincBbis types of pathol ogl cal conditions such as
psychiatric disorders (depression, ressi veness, pa i C si ve
conpul sive di sdP¢fd s, ééiﬁéﬁolél &enetscew g’éb‘?ﬁé T recgRipre Stak??ﬁﬁlgﬁe@y‘fiem&eg

neur Odeger!a?lﬁ aarséléﬁ%d% SN G€dcSen fafMilFR&5MEI=A)Y R cH QUpBRE |d@spla?ﬁﬁ Kihjag® Qis&Bution,
Huntington's chorea), anorexia, bulima, disorders associated wth

al cohol i srmrefersnestfpriarigusdigandsrand faictiend reli@ni gr ai ne (Mel t zer,

Neur opsychophar “&FS?' 0g t?oilr ]19 é—%%néo}tggtgé BRI §S Kioab f pathological
Neur ophar nacol o[gy xeir883mll 2 (1999 d eorﬁan]Jonn Neﬁri)sc?fppsBPonghav% or al
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hyper t ension vasospasm | schem a, deépression,
anxi ety, peyhamsr-sype mtanmpﬂ’wrlemoalsmslfbmpnglws%mh@ﬁ@ aneresppétlimie, disedemer s.

[ 0006] Schi zop hrgfe][ugHIS aé&)hgl%rn;tl cyul @ ;a y(ﬂ&%ﬁf glt@e%gps%f‘gl;yn?et r l(}@[enzer

di sorder t3iEc? PPT OXI’ mat umah popul at’ on.
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Current tr&ahggninpligds TR 5IHT2i ﬁu@kor@btpﬁmmr&eoﬂnbbg;apf/ swaht medicat [casditiafs adr ugs
£1% Ninp

known as anti psychotl cs, Anti chotics are effective in aneliorati nds,

posi tive sPRBLEREN dugmbosty| | IH’at YASEah o S 8?P§3851°(}’etamflﬁt¥y psycho
frequent'Yscﬁﬁo;mémd B¢ S rdeadmat amrtik)dwptdens (e. 9., social and enotional
wi t hdrawal , apat and poverty. of speech). [0007 Curre I % rrm

cl asses of antil® Qg(dhot |S€}§‘Z‘§>|h@mﬁr @s%rﬂaﬁ@ala’flb ‘FV%@P“ FSVerBET %t}/%yﬂiﬂ‘ e etus
of these Cﬁfﬂ@ﬂ‘%ﬁﬂ%m‘nﬁtey f‘%to?qxe HOME BSpulatidY. 1AL bechi dematd Bat thpkadl ﬁrﬁﬁclal
Nearly all of i'cal™ or older generation conpounds have significant

adverse efgastfas thn dla@mﬂtrm@ﬁ fndnlesti Wpictair pedectivigy of Hpsipdisisaadfected jhyethis
effects, sg.d.&f %Qe(dgﬁg, éf% gf%gs naBbila® blodu@IGNEPStha bRl Qﬂt@?nc{f@én@'frea?tbﬁ%ﬁtem

can be bot acute tonic reactions, a potenti al Ig;ﬁ
t hr eat eni ngirtmﬂy inaolgesrpémr@b@mrmyw@la @wanfdrsgsd@pwmanawc chnMIP(SJEChg“CS

akat hi si as, f%%r Sin A orati Q%g!)s\(t?ved 't(ﬂl%s{e%) ha%a&tlgﬁvgllnd) 9?@&% s?f)tef) é}tlcz
have, ther EFOI'E ocuse pI ca agents ree o ese a rse
ef fects. [ﬁ)é):&Br}tlyAtmiopsym" bm:tnegatdfr: ugspthlavée heworialsindwmotionai withdrawgal, apiathly, and

| ar ge nunber

ex(‘%y of speech).

[0007] Currently, nine major classes of antipsychotics are prescribed to treat
psychotic symptoms. Use of these compounds is limited, however, by their side effect profiles.
Nearly all of the “typical” or older generation compounds have significant adverse effects on
human motor function. These “extrapyramidal” side effects, so termed due to their effects on
modulatory human motor systems, can be both acute (e.g., dystonic reactions, a potentially life
threatening but rare neuroleptic malignant syndrome) and chronic (e.g., akathisias, tremors, and
tardive dyskinesia). Drug development efforts have, therefore, focused on newer “atypical” agents
free of these adverse effects.

[0008] Antipsychotic drugs have been shown to interact with a large number of

central monoaminergic neurotransmitter receptors, including dopaminergic, serotonergic,



central nonoam nergic neurotransmtter receptors, including dopam nergic,
serotonergic, -2 WO 03/057698 PCT/US02/ 41476 adrenergic, nuscarinic, and
hi st am newgios/osmeeptors. It is |ikely that the therapeuti ecantozames se
effects of these drugs are nediated by distinct receptor subtypes. The high
degr ee of agenegiccmasvdriniptead mistolinggic adceftonnloig likbletthwt de thérewstic enkatvorse

subtypes h happered t he devel t of tvpe-sel ect] co as
R T R I T U S LN
rol e of anphapacélbgicdl domdge peirers thotey peeptoFisubtypdshies enampered freedtveloproeny @f op

drugs that are sel.ective for indiyvidual receptor cl.asses and subel asses
anongst nﬁHBW'WEFJéYCC coq}%cmngsfraéngﬁlyta[seﬁner%egggfrggg? 060%16910 r]ep Séogo Vi gr
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dopani ne [Pt PECEMHYS 147 4 JEER0T HeassRt PPy P AR Al 2B9¢E PPy

Ant agoni sefotransilefrdceptan. al ternate nol ecul ar mechani smfor drugs wth
antipsychotic eff |9cacy, possi bl y throug? .ant agoni sm gf ) hcglﬁgch%ened On
exagger at ed si gR#I91t r afPeaItBINo AT e JUsHaE®R Of GRSy PE SRYRYRARLS IBISETBIR

ot 1 apyT A A B 1 11 ol L e or e have.
been assurreebptoss dsq grdipies thepyiranyeatidal §id5teéfeCt%nlAéé’§°%ﬂ Pl atddADY 20 BEBRfdi ng
R R S v
ser ot oni n heightrapd or exageszatedesignst trinsdustion fhrqugh [sroleperig sy dems S A2 A A
absence of 1 hei ' I Switll OnRASHe BELd Vi tY
agoni sts. Bo i stdr n sere § bivs bpossewseditptex [ a
a receptor, .in that the an.. activate.or, inacti 3 es C

respecti ve‘f‘&lﬁs_s & twc?&)elqt AL c, “écf"é%é)f & %onﬁseu(f"r%‘lg télj}?%l;aétg"ﬁ?egtas?e?%%eﬁ 'te(?s;a?a.‘fvnst
agoni st s adpgreciaredriagt agoniithst most, at des6PCR mtwamae epteptors, butludiiee sayodtonin

possess the intrinsic.abiljity to inhibit elevated.basal, or constitutive
receptor r'&&PHERLER e’T‘ﬁ&ifa%%ﬁég‘gtegétag%?ltv agjls?%f agggﬁe%ﬁgeln%soargtogﬁ ' ?s“ﬁect
of 5- HT2A iheespt ®hsa ueGtityo@onddyutiad pttisithy cirh@e Redeptosy Seh@abdsoeulladdnverse
Amplification Technology (U.S. Patent 5,707,798, 1998; Chem Abst
128: 1115483g€1119§833°f£ﬁ§°f8¥i %ﬁL‘fi IRYFESC RHISE REFSCST BT M 241V IR aorFCCP{‘Tf]é ‘%ﬁ‘ﬁﬁ‘ﬂey can
subcl ass ofctiva€hPliRdiivhtd BRePbksulesRredbettivedy. a Ip Remiakty plassiasis Asntrall aftQOaRtsor
function that involves the heterol ogous expression of rebgle tors in
mammel | an STBEBHALALESLONRS AR 1T 180BRAPOYFCNEC WErrecepioh| Wt o nefeRAsHfSt Mt e
that nati vguhisidhBifity 6 G QS ROSASISE coisaitild eadptor 6@p&kdst uti ve, or agoni st -
i ndependent, receptor activity (Weiner et. al. J. Pharmacol. Exp. Ther.
2001, 299 (1), BB8BLI276.We havEagcetibyrahusidated gy imparignt aspect els-HAYA secpripldnetighber
of central i i @ ifitdtloll TRy FUISNpAigh 5385 Ye, Ligos:n
neur opsych%%%&%ﬁéﬁgggggr%eggo?gpgn%m l%é\%gat gorrplcl)&g%gs W th Canti psychotic
ef ficacy aChersHamed 28:1¢ Bri0ho8d 2t aitationyp thepsami tp. thistudy yof dhd ST 2t yubelass of
conpounds, i re_usegd NS ' i.S t Nosi S, und
to be pot esr?{cyn\gr!1€#§%pﬁ)ﬁsveﬁggk¥ R/SY %mn%%ic Ssﬁa}; Qf rléﬁﬁ{or %XCCEIQIQ Shat' inV810& th%
heterologous expression of receptors in mammalian fibroblasts. Using this technology we were

able to demonstrate that native 5-HT2A receptors possess significant constitutive, or agonist-
independent, receptor activity (Weiner et. al. J. Pharmacol. Exp. Ther. 2001, 299 (1), 268-276.).
Furthermore, by directly testing a large number of centrally acting medicinal compounds with
known clinical activity in neuropsychiatric disease, we determined that compounds with
antipsychotic efficacy all shared a common molecular property. Nearly all of these compounds,
which are used by psychiatrists to treat psychosis, were found to be potent 5S-HT2A inverse
agonists. This unique clinico-pharmacologic correlation at a single receptor subtype is compelling
evidence that 5-HT2A receptor inverse agonism is a molecular mechanism of antipsychotic

efficacy in humans.



agoni sts. This unique clinico-pharmacol ogic correlation at a single
receptor subtype is conpelling evidence that 5-HT2A receptor inverse

agoni sm iwoasmsieegul ar nechani sm of antipsychotic efficaegTiusotrurmans. -3
WD 03/ 057698 PCT/ US02/ 41476 [0012] Detail ed pharmacol ogi cal

characterizati deorj a IDara'ged piunhe&blogtﬁ:ala;mﬂasﬂmﬁm ofca mepombersofrapissatietict hat

t hey possess br ad actjyity at nmultiple.rel ubt.ypes of
t hese conpSUREY 8fe§’ 5@%@/\6 pé’fsessc%(?ﬁaéftfvftwgmgl Plﬁéegg[?iliecep T STIRAST seoggottgnl st
activity aheslibip@nds dﬁﬁiﬁjbagﬂnﬁk&ro@h@etftﬁ@eﬁﬁagﬂmﬁ udatiypese, agbrlnﬁxl dadvirygat mulnple

ser ot oni nergi c, . dopam ner g adr qe‘ié nuscarj ni ¢ __and hi st am ner

r ecept or s. MFIRGINGIESECRE | WWS’HEC‘I‘ PTG SORAMUNG ElP- AdFRRCTE I P FRY! nic
hypot ensi Vd histtndtBit ecesibrdeTiaE bogd sctiofy fshigele r&ﬁcﬁﬂ@iblﬂ‘fdﬁthe l;etdawguhﬁ)otehawef ore
be of great advantage to devel op conpound | ective inv

are se rs
agoni sts ofd tW@O@‘WfQCFé)éélfﬁS%?ompﬁﬂ?dSmﬁ|"Y,‘W?dh%9r§}°ﬁ bg ?égﬂéﬂt affgntage {9 $FEWPon

ot her NONaEREulds GRPhR scIS I YR8Se aRRRAUrMd S HIDRATREr, Bl wmaﬂﬁh&@nlme oBu6h
conpounds may be useful in the treatment of hupan di sease

ant i - psychstivigs)on aifer mepamiag grePionesulomey sepesiele doprraing sD%s%e fosst eds‘\‘/?nht h
non- sel eCtdo olufds %PJyOJe UsBhelGt 'tr%ent[o@%&%]m WRefe @:5%2 g&%thﬁ%f)ﬂl@?%nd ma

non- spi rocycllc pi péridyl esters and am des not w't t he scope of the
conpounds @ypidithe sdykrse side ¢iots4sodped Witkporggelective rrasglor wHER{ioEI95, 38, 3772)

describes spir 0@ Pﬁl‘ I dirResgs sl 138 idiing ngﬁ(Fﬁglcilrﬁiﬂc gﬂvgﬁ@yl S A L& not within

i m dazol i di nones, Pyrrolidinénes, pyrazo ohones and pyrrolidines not
within thethswpeoﬁhetm@ogmémm@abf formula |I. [0015] Maunkel et al (J.

Med Chem 1996, 059 31%&2“'%5?% ag@ag Ldoneps | de 34 )d%gcm)éa g%o{;ﬁgﬁ&ﬁé%r

ant agoni st s con al decan-"4-dne ri ot wthin
t he scope mntludihg cﬁc@mmdmnds m&dahmumruhmldbzohpﬁﬁﬂﬁ@] pﬁwlcdsmeccsg mftazalido@mesm-d
Chem 1981, 24, pi ro[ 4. 5] decan- 2- ones not
within thepg@gﬂlé‘esd?og)%"ﬁg csflbensﬁ%r?&é‘e(%?m’f’%l}"ﬁmf%rfm?sloo17] Strosberg et al (J.
Med Chem 1983, [08Y5] 85 awdrRacdti Hag. MeAubRA, t 19960 34 - BI6AY 4leQribes pseudopeptide

di azaspiro[ 5. 5] undecan- 3-ones_ not wt hi he e of the conpounds of.
for rrulg | [Wb]i@]B%EﬁP%?%goé‘tStwm("ew&rﬁ% #DH&F%E S gap-4-opg gL s )“"?Ystgﬁ)

descri bes the &6 & Be cathpdaA&RI FRhdla p] decan- 3-ones as M nuscarini c agoni sts.
However, none of the conpounds of Tsukanpto et al are within_the scope of

the conpounds of0idr rrulséf"f’be%dt taIHe(ch‘ﬁ%lﬂld’g dP8L T 1k &30 odeatribas lyeranbt-
rel ate to §heARINOMSRD- otnpseno't AUER QB0 d)e[o@ﬁé%hmy@n@smfﬂf&%& idescri bes

conpounds as inhibitors of fibrinogen-dependent £I atel et aggregation not

Wit hin the scop®0bfl t hteshepotaldd MM (Fft?mniﬂsé 17, 850 gzyibapdisstitused 1-gya-4.9-3.
Phar macol . dEZ& 1r01§1ﬁ|5n?1e%99§'0n<% %gt V&IA-‘I)”II] thg ggﬁhg&)?ﬁ)%?ﬂ&?%?foﬁnulw 2A inverse

agoni sts not e scope of e co oun ormula I. [0021]
PCT/ US01/ 07187 W8%8lr i bélsulpomtospial Gygwl Plerri- Bl 3Per3@), 1§13 ddichbeszlydxashi-des

diazaspiro[4.5]decan-3-ones as M, muscarinic agonists. However, none of the compounds of
Tsukamoto et al are within the scope of the compounds of formula I and the compounds of
Tsukamoto et al do not relate to the methods of the invention.

[0019] WO 97/11940 describes compounds as inhibitors of fibrinogen-dependent
platelet aggregation not within the scope of the compounds of formula .

[0020] Weiner et. al. (J. Pharmacol. Exp. Ther. 2001, 299 (1), 268-276) describes 5-
HT?2A inverse agonists not within the scope of the compounds of formula I.

[0021] PCT/US01/07187 describes non-spirocyclic N-(4-piperidinyl) dibenzyl amides
and ureas not within the scope of the compounds of formula I.

[0022] US6150393, US 6140509, US 6107324 and EP1071701, describes non-
spirocyclic compounds not within the scope of the compounds of formula I

[0023] W099/52927 describes non-spirocyclic phenyl pyrazole derivatives not within

the scope of the compounds of formula I.
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and ureas not within the scope of the conpounds of fornmula |I. [0022]
US6150393, US 6140509, US 6107324 and EP1071701, describes non- spirocyclic
conpoundswoaB/odiehhi n t he scope of the conpounds of fornul 2CT/U20R23§¢

W)99/ 52927 descri bes non-spirocyclic phenyl pyrazole derivatives not within
t he scope STMMMXRY @FDHRANVENTIONTul a 1. -4 WO 03/ 057698 PCT/ US02/ 41476
SUWARY OF THE | NVENTI ON [ 00241 The invention provi des conpounds of fornmula
|, salts and sSt@0BQi SOMa¢ Invehtidr pVidER~ coMpoulrB &3 fddulX I, [saltRSA Zterebiéoirés
wherein X is selected fromthe group consisting of CH2, CH2CH2, CH2O, OCHZ,
O CHzS, ‘@@ﬂﬁl S, CH2ZN(RN), N(RN)CH2 and N(RN); wherein e is selected from
hydrogen and C1_6 alkyl; Y is selected frdbmthe group consisting of 0 and
S; Zis absent or selected fromthe group consisting of CHand N, R is
selected fromthe group consisting of hyNrogen, optionally substituted Cl1.6
al kyl, C2.8 alkenyl, C2_8 al kynyl, epfionally substituted C3-6 cycl oal kyl,
aryl, and heteroaryl; inis selecte8 5¥group consisting of 0 and 1;
R4, R5 and R6 are |ndependently seilect fromthe group consisting of
hydrogen, Cl1.6 al kyl, aryl(Cl-6 alky hef eroaryl (C1-6 al kyl),

het erocycl yl (C1-6 aIkyI), hydr oxy( C1- aIkyI) am no(Cl-6 al kyl),

hal o( C1- 6al kyl ), optionally substlﬁﬂ%e ¢yl coal kyl, aryl, and

het eroaryl, wherein at |least two of R4 , and R6 are |ndependently
selected fromthe group consisting of aRyI(Cl 6 al kyl), heteroaryl (Cl-6

al kyl'), and heterocyclyl (Cl-6 alkyl); R2 and R3 are independently sel ected
fromthe group consisting of hydrogen, h&l ogen, hydroxy, and optionally
substituted Cl1-6 al kyl or selected such that R2 and R3 together forma ring
syst em such t hawhdrbin XRS sé¥ected fors eegedup dordsisaing dMEH.g CHLUPH S OO SOCHg OofCH,S,

SCHS,, S, CH,N(RM), N(RM)CH, and N(R™); wherein R" is selected from hydrogen and C,.salkyl;

Y is selected from the group consisting of O and S;

Z is absent or selected from the group consisting of CH and N;

R' is selected from the group consisting of hydrogen, optionally substituted C,.¢ alkyl, C,.s
alkenyl, C,.alkynyl, optionally substituted C;- cycloalkyl, aryl, and heteroaryl,

m is selected from the group consisting of 0 and 1;

R* R’, and R® are independently selected from the group consisting of hydrogen, C,alkyl,
aryl(Cy. alkyl), heteroaryl(C, alkyl), heterocyclyl(C,¢ alkyl), hydroxy(C,s alkyl), amino(C,.
alky!), halo(C, ¢ alkyl), optionally substituted C;-5 cylcoalkyl, aryl, and heteroaryl,

wherein at least two of R*, R’, and R® are independently selected from the group consisting
of aryl(C,.s alkyl), heteroaryl(C,_s alkyl), and heterocyclyl(C,.¢ alkyl);

R? and R® are independently selected from the group consisting of hydrogen, halogen,
hydroxy, and optionally substituted C, alkyl or selected such that R? and R’ together form a ring

system such that

|$1
N
RLE}-RZ

is selected from the group consisting of



-5 WD 03/057698 PCT/US02/41476 R RI R RR RL NNNNZ7 $ RL 4118 R7 R8
RLC 4R8 R7 RB R R wherein R7 and R8 are independently selected fromthe
group conwoaBioswo®f hydrogen, hal ogen, hydroxy, and Cl_6 paiTkys02/4{40025] The
i nvention al so provides pharmaceutical conpositions including invention

conpounds. | n gne enbodi ekl a conposi tr}‘:on i ncl udes_ay conpound pf formul a
I, a pharmaceytically acceptable salt tihereof or e

wi th a pharnmacytically pt abl e carsN.er or excj pyent. [00;6
i nvention énu th ovide hpéls ofr [iAh{ pLg i ngy7an aclipA t yRop<ac tion
of a nonoam pt or. e enbodi 'Ra met hpd i ncl udes cting a

nonoam ne receptor or a syStemcontaining a nonoamie receptor With an
effective anount_of ope or_ ,more of the co nds_of fornula.ltq.inhibit an
Activity of thevEFHBATIHE B e FISPendTiY SHETHO OB BE B pe i RdpEe™

i ncl udes cReashidexR AP00aMyNe receptor or a system containing a nonoam ne
receptor wth an effective anmount of one or nore of the conpounds of .

formula | to inl@0Hlt adbp vention abp provides ppmagsiting! FUBRastigRs nflagng nveien

i nvention &%iof{'ﬁdg.nalhll YorR! O¥bsERent®h \QEDoffiod iRAlded % RoslpeRaser ¢andiat 108
associ ated wth a nonoan ne receptor. In one enbodi nent, a nethod includes
admi ni st er phagnacentigallys a¢rjepteble jsalt (fersepfofr & glerpotspraglt testhen Withet apuprussally
effective . 00E Jmore of the conpounds of forrmula I. In various
aspects, t%g&g%ﬁseecg&g?go% |{ptleiqgn is selected fromthe group consisting of
schi zophreni a, P8¥dhosiTae inventicai farther hipyeles wetbpdsref inMbiBRbH Y RaiVItY S B/

I schem a, depressi On. ARXIELYe entofifilndh SOOI ALARRGE b honni Rl A8Lstor
a conp d o I P or the

n
[ 0028] Fur?heronﬁ?%l\lqu(rfecgpqare uses o oun fornu

prepar at i oor 0bys@m oeetticagre monbanint heeptorewitimen effedtiva atiossag @ne ondiord ohthel n
one embodi ment %nbcﬁ o??ozxgﬁl%éﬁ? %ggﬁgarlil ggiw { of ‘Ihgl;nrcr)ug ar‘nirlle Iegg totr.h % ?nré)gr%raéaﬁ%(ig‘lﬂgenef a

medi cament *9&° i'sease condition associ a
nonoam ne £ g&e®pd dicludésrcov@ttingusmanpeint sceftdreor disgeas eorconmdg b inenodnsnsekentdred

fromthe grou onsi sting of schizophrenia, pS osi s, m.gr.aine, .

hyper t ensi BHE E‘f ﬁ?eﬁ%eoﬁ(’é‘?gvg’% gb’ggrﬁ]"?% & Pfgﬁqu&,gs yfﬁgﬁﬂu ki 6%}?blgan°>t<l Vi o deeep

di sorders mpgbagpRetdep®r.di sorders. [0029] Still further, the invention

provi des nethods for identifying a genetic pol phi sm predi sposi ng. a

subj ect to bei n§%%8s p_or?é‘F\}’é"ef”éo"o?fg_‘t@f’ﬂh‘o‘?r&‘”é‘gﬂﬁ%}%é’%@?‘@r%3“3%?3? .Cond%_ﬁmone

enbodi Ment 4ss&idiBt VAda hGbIRS e Richt @MbMBMER, Ametbl Befude ddhafiaaastbeal |y

ef fective anount of the conpound; neasuri nﬁ the response of said subject to
13

sai d conpotmigct thesedpyf suglritepimening theransutiraH ielfective (ipjoatit ofhersi frgmare of the
anel i or at ed di;56RS% HAAM 11 90 vARROGHREE dnWidtshasd BRAGAIsElebEF EBFOMhe Aol

consisting of schizophrenia, psychosis, migraine, hypertension, thrombosis, vasospasm, ischemia,
depression, anxiety, sleep disorders and appetite disorders.

[0028] Further provided are uses of a compound of formula I for the preparation of a
medicament for the treatment of a disease condition. In one embodiment, a use of a compound of
formula I for the preparation of a medicament is for treatment of a disease condition associated
with a monoamine receptor. In various aspects, the disease condition is selected from the group
consisting of schizophrenia, psychosis, migraine, hypertension, thrombosis, vasospasm, ischemia,
depression, anxiety, sleep disorders and appetite disorders.

[0029] Still further, the invention provides methods for identifying a genetic
polymorphism predisposing a subject to being responsive to one or more compounds of formula I.
In one embodiment, a method includes:

administering to a subject a therapeutically effective amount of the compound;

measuring the response of said subject to said compound, thereby identifying a responsive

subject having an ameliorated disease condition associated with a monoamine receptor; and



-6 WD 03/ 057698 PCT/ US02/ 41476 identifying a genetic polynorphismin the
responsi ve subject, wherein the genetic pol ynorphi sm predi sposes a subj ect
to bei ng wesposmsds/e to t he conpound. [0030] In an additi omair/tsspeatrq the

i nvention provides nethods for identifying a subject suitable for

treatment with deeifdfig nopenetd polymoghingpoumndse fresponsiva dubjetbth ovecientbodiematiat , a
met hod i ncl LlldeS det eci&.i ng t he pr sgnce of a oll}/r(r:orghinam in a subject

wher ei n t REDIRIDHTR BT esparsga]F%E% QN TERPRNYTP BB ng responsi ve to

t he conpound, ajpd3ozher @& @antdaeitipiLsepet thé itvestionpployid®r plathsds fondidanifesg that

the subject is suitaple for treatnment w one or re of the onpounds of
Formil o | iSOG AR MO SBF BUPEES! e CaTPROPUITYS bb o5 e THIABE o
conpounds REthbdRcludeé@Blettaig, the FERndcnTtarpdBirophsn Al spkjad twheietigtha potpibiphisaf
the invention. In one enbodinent, instructions are for rr,etPods of

i nhi bi ti ngPTafisReses; 0 FYPIcsH tuBeRE, FPEH VRO derfSmBatdnad Wheph he PiEsFgH St Hisr
enbodi Ment polyhdtphist GhdioRS Bke t}feogubfeeeast kigbie i SRASRNIC GitHi dne Oft AG=LO6H Eced
wi th a nonoam ne receptor. In stil anot her enbodi nent, instructions are
for adni ni ewmenobeds of rauladibj ect in need of such treatment a therapeutically
ef fective amounfy9fy ONeEELBRIcR pRividelBisGRITRAMIS oPhofeRbMPORAS of thdlinVéHibRUS
aspects, the subject has or is at risk of having schizophrenia, psychosis,
i grai ne, mddesttuetss & pracheiverbasthed of the sryspieamin Precmeherneny épiredionpge for
anxi ety, s IS0 [ it ein O $ oA nin BBl DESGRIRT L el HE
DRAW NG FI é%‘é@%difé‘%%@?ﬁgp%ﬁ%@?ﬁ%% a:“ﬁlége ect of 6ONLS75 on hyperactivity
in nice trmsnetdow drh fdvikeeaBila d[soB8IPnditiod, asetedwiwitlt henogorneine facerier- ol i

NLS75 on spont ant eous | oc - ChiVity. | IR T

100341 *For EH” Suf e Bert TR Y lop dphisqrE sl fd (ue HEMOAEN
shal | in theepeutieslyieffettive ambent o ed dr modedfitimeompeinds offformudz heln vahm:s kepeets,
"Constitutjve actjvity" i. fined.as the elevated basal activi f
receptor, WASEH asioﬁgseabgﬁﬂgﬁ?v%g SohirRPHPIA, RRYCHOSHY mégﬁauéegg?{ﬁegt QSIOH%OSX%OF%’H ve
activity ofasaspags,ehahiaMayrefiton@asty, eldepiisondyr ar anuappeite difordkirf f er ent net hods,
including cellular (e.g., nenbrane) preparations (see, e.g., Barr &
Manning, J. Biol. Chem 272: 32979 purified reconstituted
receptors Bk GRIRLION OF THE DRAVING FGHRESei n i n phosphol i pi d

vesicles (Cerione et al_., Biochem stry 23:4519-25 (1984)), and f ncgi nal
cel lul ar assays!W08ls,  Hidt bshowaksefiectof GINISE? on m.eraB@VIWI%W@)C?t#UG The
term "agonggt" is defined as a conpound that increases the activity of a
receptor when it contacts the receptor. [0036] The term "antagonist” is
defined as a coifi¥8¥nd tHEt2 derpeedssesiiest oA HESH wysporspntgony EBOtAIASHY IO f or

binding to a receptor, thereby blocking the action of an agoni st or inverse
-7 DESCRIPTION OF THE INVENTION

[0034] For the purpose of the current disclosure, the following definitions shall in
their entireties be used to define technical terms. The term "Constitutive activity” is defined as the
elevated basal activity of a receptor, which is independent of the presence of an agonist.
Constitutive activity of a receptor may be measured using a number of different methods, including
cellular (e.g., membrane) preparations (see, e.g., Barr &. Manning, J. Biol. Chem. 272:32979-87
(1997)), purified reconstituted receptors with or without the associated G-protein in phospholipid
vesicles (Cerione et al., Biochemistry 23:4519-25 (1984)), and functional cellular assays (U.S.
Patent Application Ser. No. 09/413,626).

[0035] The term “agonist” is defined as a compound that increases the activity of a
receptor when it contacts the receptor.

[0036] The term “antagonist” is defined as a compound that competes with an agonist

or inverse agonist for binding to a receptor, thereby blocking the action of an agonist or inverse



WO 03/ 057698 PCT/ US02/ 41476 agoni st on the receptor. However, an

ant agoni st (al so known as a "neutral" antagonist) has no effect on
consti t utwoasnewept or activity. [0037] The term "inverse Rganisst/i14re

defi ned as a conpound that decreases the basal activity of a receptor
(1.e., sigipahistngn thedéaapted I-D:ywewfream entegnst JalsoSwohn eo rpawdd” amtegoalsy diak nown
as negat| VF ant agsg ts. |tnverse agonist is a ligand for a receptor
that causeQePHRE P lé%‘tV%Fec?péorﬁabvﬁy an inactive state relative to a basal

state occurringoo3v]t he Tabsencavese agoyist”iigasthed Ihaisomponhd ﬂla‘adlbcreasm's dganbdt

can inhibit the activity of an a 051| s(i %n |nver§ g g%om std and t hat

can alter FHEY UGIFEPHE Fmﬁg‘baflmg 1piEQ B FeopRion)- ek HampaHady gre ﬁﬁo O %t .

-Il\_lg.e Congsgﬂ gé}fveaﬂtagd?ﬁ/s%r 96, iagRRi gbniktasa liae fbr@XéﬂeﬂbBﬁﬂaﬂl&iudB@ﬂﬂ r&kptad to adépt
ture

1995 Mor e spe i fical lré Bond et al Y r@ﬁ ‘ﬁ‘é that
unl i gandeoa“(‘Ba"?W%latP’éﬁ%‘été‘ﬁttBra basg §tta§" AT Bt P‘?sﬁ?‘ietﬂ%a% igaodn &tlve
conf or mat i S aMiet @n SR AP A Yof A6 tab st CANH A fBdgoMEL. is AJRAHS tht &healﬂaf mposed
to stabilize the receptor in an active conformation. Conversel i nverse

agoni sts asoafasaptioaeb dhetrgeeptos Bl the akseags ofjap 389mshe ThEABRTRS OT R B GFhAEOPSHIas
Thus, whi | g .ARxABLAIRNBSHA T8I feRbsirel 378:228 (1 90555, Mb s}bb&ﬁmypﬁondl ahdibhdvieng
an agoni st, an i1 nverSe agoni st can additionally manifest its activity in
the absenceopfedrthataydiginded by aradrenpgepion Fxistie msr?én?%é@ﬂ@ beMeRY $nomadivean
un! | ganded. § fEaRIdl st % a;fanagéowg acFRIToBMREIORN ARSIl HiBodf T iabrbll 8
receptor” 1s as a rece having an activity rrespondi ng t

t he acti viteyepofr hha dtumamoxsfemmtloml ﬁorrveusépt orerssubgoppts, arptficbiévedds stabilize an

characteri ze( ecul ar i n
Sal t 2 cOoe P e e B By ALy DB TGRS RRHERS B I,
al., Proc. mN‘htting aﬁ\@gﬂust SﬁlmvetslSAg(BfiSt Qﬁﬂacﬁﬁlznal[y()ﬁh’ﬁg]:smhectt\mym thsubqeem 6f an
refers to an ani mal

obj ect of 150815t rl?én’t“hlbﬁ‘ﬂg etrhf:/astpf)'gﬁne(?}ls 5%8?10%%6@[%@%@]‘1 (i?'hrgcef’ F i itk sela‘étbvtel ve"
i s defi nedcaformatisnoperty of a conpound whereby an anount of the conpound

sufficient to effect a geswed response from % rticul ar ce tor t e
subtype, class BP38upciThedergnusBd24 Eempiorat fsine @aér?aTeF%Btor & A8 Yupon

t he activi &&re%o'ﬂ@l'h td BeeRiAly SRS BumdnORAtdnin Rei@T SWBtyp& SVHRH WM dhjrac@fized
"sel ective, N re%atl on to an inverse agoni st, are understood as a

property oﬂ“%‘gbm@béﬂﬁdlqmraééyh%a%?ﬂﬁgﬁ At degiled Brisdamen o At Bied e RipRAES-Res.

I nversely @%979' 128@51436'@8 nd A HEEEMLONarraNd L BA%7degHeASeS its activity,
causes little or I nverse agom stic or antagonistic activity at other,

rel ated or unr e[0§35§d rlde égrmotsybiegtn) rgfers ¢ ewlapimal, ;sheh ascd msouH SopExaiple, a

i nvention } f ract strongly with other
serotonin F@%@bﬁ%g% ?bl}%! %f&lé &?T%nt %&intféﬂtolr'@:&e}é%&ﬁzc 4A, 6, and 7) at
concentrations {08éble t e tghgf‘mlepmg:” of defined Bis HTEAPeryCedpt @Dmp@métwfﬁmyb’wnor
conpletely inh d. f tive
with res pe e %Q% Ehﬁ e u(r?llgas?nf&;\fe%gﬂ ga ! ?%geedp olsosﬂgé ggrghaa%sr@étu%g r?c%pt&elyﬁ&
dopam ner gsubtypla,l disamr nebagass ,caads er‘&abgarmaldmdmmsts camoniffect gpmptho rastivifostpaunds
that are hlg

t(Yr types.

[0041] The terms “selectivity” or “selective,” in relation to an inverse agonist, are
understood as a property of a compound whereby an amount of compound that effectively
inversely agonizes the 5-HT2A receptor, and thereby decreases its activity, causes little or no
inverse agonistic or antagonistic activity at other, related or unrelated, receptors. In particular, the
compounds of the invention have surprisingly been found not to interact strongly with other
serotonin receptors (5-HT 1A, 1B, 1D, 1E, 1F, 2B, 2C, 4A, 6, and 7) at concentrations where the
signaling of the 5-HT2A receptor is strongly or completely inhibited. The compounds of the
invention can also be selective with respect to other monoamine-binding receptors, such as the
dopaminergic, histaminergic, adrenergic and muscarinic receptors. Compounds that are highly

selective for 5-HT2A receptors may have a beneficial effect in the treatment of psychosis,



sel ective for 5-HT2A receptors may have a beneficial effect in the
treatment of psychosis, -8 WO 03/057698 PCT/ US02/ 41476 schi zophreni a or
simlar naorospsiehi atric di sorders, whil e avoi di ng adver secafifsezisi76
associated with other drugs. [0042] The EC50 for an agonist is intended to
denot e t heschipspheentaraaindlar odur@sypbiapeulitrdersgwtiddavouligcldvesec i ascistedaith mal
response seen.in R-SAT. For inverse agonists, EC50 is intended to denote
the concer&fi%8% of a conpound needed to achieve 50% i nhibition of an
R-SAT responsgof420m basakCs,fier a apget isdntehdev & &no{emmc&]ncmatum@ﬂah@nmund t he
term "coadm ni st rat| on" refers to 1t he del i ve%ché}l\Aﬁf nor e stengatie
cheni cal &1iededi @ LoNiGHfed e Of Amimpl geFense e ad P hi"SEPats°8KSr et&r's to
the si mulhRRRAWS ddsleitNedoficeafratimRaR aémpoageidegid th acHidve 56¥:mMlibianesiaa RAgATvery
of a mxture of agents; as wel|l as to the delivery of one agent followed
by deli verrﬁspéﬂseér%%ﬂd‘%@éﬁP“‘@r leyd®i tional agents. In all cases, agents
that are coadm gp4s)er edsak& héﬂ&ﬁr‘tﬂ@@krﬁo‘cmmﬁnétﬂn@@’rﬂeﬁ%ﬁl tﬁé‘déMv'E:nb' (ﬁ&ﬁfb or

ot her. [0044] In the present context, the term "Cl-6- " means a |inear
or branc heléores%PmtatCéGmW?Id?rﬁ@é% Behtieh &t fitiher & H“’Ph@o"l‘dﬁrﬂ’@‘é%"t“o’& HEfER Wag’ef rom
one to si Xsnﬁgl (fLsQlEWEFy oisééﬁﬂat@%genﬁew“ﬁﬁk ,smﬁltltgﬂelous %lﬁéﬁwla,mlkﬁ%f%yﬁts as
n-butyl, iso , sec-Db tert-butyl, pent i sopenty neopent yl

and hexyl . w¢10@45}he|dnhtemeofmneggqnt foélemdebndehtf%o{ %%eﬁ?nd@zerapaﬁdéém?l'agﬁﬁ%@ a
i near or Blrc%ge%ha%gnts HM%QG g 695 Oin gkﬂgédr}gwfoflﬂmcgﬁﬁ&ch&l @ltﬂ@ch%@q&bon at oms
and containin or | ustrative exanpl es of

C2- 8- al kenyl gr[@ﬁfrﬁ |ndrll ukdapabdnylconthxjnﬁxf:aletryl"cu wlhx}f ,megppeylineath ot Srapphed
pent enyl X ten n &£

C2- 8- al keniflﬁlragli?&/oL i3 ]'%f) h“Ho i wﬂéjr{; ﬁ%eel 134%’“(1‘!511%hllillgg Eon | nc%i)@gB L@ut%ﬁ’ enyl

pent adi enyinethjie x:ﬂdri emysfopylh eptpagye mybytylhepbatyk, | ecphtylantdrt-boiyt, atenfyk nlfbpegtybu ps
as well as branche g forms of these. The position of the unsaturation (the
doubl e botfd¥y°© 8% any position along the carbon chain. [0046] In the
present cont ext[ot)lra t emmttieCRregnBldsiyery | the MRANT, galkbm@amears diigsac bedranched
hydr ocar bon group containi n? fromtwy to EI ght carpon at.ons and con% @I ng
one or nor &YqcpBPR Brayp AGEng o, 8oy g SighL C PRES 30T CERAIEG PRY Ay MOy T]‘b

i ncl ude et §yaay MusRERRYEANhpled 3ty RYiken pgrrc)t]wly&lude ahlgzwwd» allynepiyy, rbydtylaﬂtdenyl
octynyl groups as well as branched forns of these. [i)OSItIOI’l of

unsat ur at i BeRYIhEexenylphepteghand ersspyl dlusiratiyve exayales ?foﬁz ssRY arenps Sdhppre
chai n. Morg,t baniQng maqnclﬁ@%u&@mh‘ﬁS?e‘n%hﬁﬁ:hﬁdh&ld@@nﬁ hﬁ:})ta&l@\?’l , KepraBicalkaray |
is a di-yne or enedi-yne as is known erson skilled inthe art.
[0047] Theoqtatieny! supscalvelias branghodi fasy of tese- Therpasitiemetibimmegration @h dpubleded
to cover g;,]ndpmg}l, KYdt a0 RS0 a6 P Eedo@Y®, carrying at least one hal ogen,
hydr oxy group, am no group, respectively. [0048] In the present context
the term"| ower [OQH(HyI ere "therprgeent goritexy dhee term Hrols-alismybomeans a linear or branched

hydrocarbon group containing from two to eight carbon atoms and containing one or more triple

bonds. Illustrative examples of C,g-alkynyl groups include ethynyl, propynyl, butynyl, pentynyl,
hexynyl, heptynyl and octynyl groups as well as branched forms of these. The position of
unsaturation (the triple bond) may be at any position along the carbon chain. More than one bond
may be unsaturated such that the "C,s-alkynyl" is a di-yne or enedi-yne as is known to the person
skilled in the art.

[0047] The terms "haloalkyl", "hydroxyalkyl" and "aminoalkyl" are intended to cover
C,.s-alkyl groups, defined above, carrying at least one halogen, hydroxy group, or amino group,
respectively.

[0048] In the present context the term "lower alkylene" means a bivalent hydrocarbon
tether, containing from one to six carbon atoms. Additionally, "lower alkylene" tethers may

optionally contain one or more substituents selected from C,alkyl, halogen, hydroxyl, and amino.



tether, containing fromone to six carbon atons. Additionally, "Iower

al kyl ene" tethers may optionally contain one or nore substituents sel ected
from C1_owaelokgps769hal ogen, hydroxyl, and ami no. -9 WO 03/ @ETAS82/41476

PCT/ US02/ 41476 Non-limting exanples of "lower alkylene" groups are

met hyl ene Neatilyitignesxapplepydfetiewer taityteanetdiylpenee heshgleee, hythglase, POOAS]e, | n
the present context, the . term"C3-8-cycloal kyl" includes three-, four-,
five-, sit?za,meg'\gééﬁ-h,exa Hiygef‘@ht-nenbered rings conprising carbon atons
only, whereas t[b@o]er nin thl@feedn® contdxy|the RBANGS; $dytioakyl" froliudes thfeey doyr-, Sivi-
seven-, and eight-nmenbered rin wherei n carbo atons together w,th from!]
to 3 het ersat & e A t?‘{g}ﬁt“é?”g’&ﬁgg rr"i‘grsigc.ompﬁ‘émﬁecfaéqi%af‘%% Oﬁ}gsﬁléeﬁeaquhe term

het er ocyclybie@ERUIS mdsf thiedleRpAdans | Yix-sekact #d dightmenkstee fingsSwthqkinircarband
nitrogen. [0050] The term "Heterocyclyl™ grou ,furhg%ﬁcont ai(pf ong or

. ups may
nore car baigps Beetherhvik fiogohyP ¥ HFEOREME | PRjiEEe Sgg g {f eatopl of suc

definiti 0nqe{e%lyé{ﬁe%'r%ghx%}f&feﬁ{ﬁﬁexﬂQQelE&é@fr&ﬁ( 54y@B® sulphlehndsitdoged ams, | act ones,
cyclic imdes, “cyclic thioimdes, Cifyc'! ic carbamates, and the like. [Q051]
C3- 8- cycl oal kyl[0880 hefTbe oy CHsteropychiserrenp TRyt RERFAICPY2IE ORE 81 HOGTTPSRY fEr &

unsat ur at &g bongds, ntéﬁ@'lraﬁtqjes,' B §USMndke WRY defHORViBEudd HidtsyRBmakITBAd-Systems

n- el ectron syste oes not ~arise. [0052] Heterocyclyl rings ma{ optionally
al so be f uwdtastlactamsy lactongsgeyclissiidesidyelic thigsnidesedich¢ eartsmaiepand tedikei cycl i ¢

structures. Su C@P{lt]}tsgg dgg-%ﬁ[ogﬁ(}y{lcll%l heq‘%_:[gﬁr@n%f Gidbs ﬁlggroﬁti&faﬁy RE&n Wnk Nor@Rore

optionally subs ene-ring. es o enzo-fused heterocyclyl
groups i Ncinsslerated Wondr stuatexin duchri wegl, Howevdyethai ai atamdlici delagrme, system does not

t et rahydr oqui nol i ne, and net hyl enedi oxybenzene ring structures. [0053]
|1l ustrati®&%exanpl es of "C3-8-cycloalkyl" are the carbocycles

cycl opropane, pYs]ObutRRECcyEYICHRP @Ry aspeionally alsoperfuedas agy alngpenttatiaethe,
cycl ohexane, cycl ohexene, 1,3- cycl ngff)(%gi ene, Jr 4- cgcl ohﬁxadi etg)e .
cycl ohept adsdntiop dchenkigsslic Stchires, SHEHUSSE Agicmkely! rosbs ¢an SNy ans bt aid an
1, 4- cycl ohgpbafdiyansstandh tkn@ndrify @x&hﬁ@i Stteh®NRsed[HORRAYcIY draipt inRTudy,ebut are
exanpl es of "heterocyclyls" are the heterocycles tet raha/dr )t hi opyr an,

4H pyran, 1t Haisdd e pPerizimidasplidingng; ferahydraquigiolng. nand methylegedigpybengene gingy n
1, 4- di oxang,,.pideer azi ne, 1, 3-oxathiane, 1,4-oxathiin, 1,4-oxathiane,
tetrahydro-1,4-thiazine, 2H1,2- oxazine , naleimmde, succinimde,

bar bi turic aci d[0053i obdlusiratiyeicaargplps of maﬁdﬁpﬁi@ﬂhﬁ‘ieﬁh‘? cHPeAiEDicYe!opropane,

di hydr our agj phal ] trd = hgga;é ek SevRlohéxafd | B&loh 1.3-

t et rahydr o&ﬁ!oglﬁtﬁ;ge{’\e&lokgﬁ?nghyéago ur 3?1 ¢ yrrgtl%fﬁﬁe,’ (E)ygror olai di E}Zo’o S’ﬁfer“?’m i done,
pyrrol i di onelohgyadiersn| il deyclphexadiaiei diyvaeheptangi darglohdpteae, il¥-evalebiritagione, 1.3-

1, 3-di oxol e - di ox n 3- di 1 hj -di_t hi ol ane, isoxazoline,

i soxazol i d‘fyﬁ%’?iépg%(dg?% |’%§,C?d3§?§%%ﬁnfg3§$nié,9’%? %ﬁléhfgﬁa?fﬁ}é%? t hi azol i di ne,

1, 3- oxat hi ol anej0058i ndiligtrbtivet hexanipddser @fy cI'letenaeyclile” atart¢ hethpos ihttenyadds a

Lt O OBt SO Ok BEhh OUE15 . | aonRH3IRY
1,4-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin, 1,4-oxathiane, tetrahydro-1,4-thiazine, 2H-1,2-
oxazine , maleimide, succinimide, barbituric acid, thiobarbituric acid, dioxopiperazine, hydantoin,
dihydrouracil, morpholine, trioxane, hexahydro-1,3,5-triazine,  tetrahydrothiophene,
tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline, pyrazolidine,
imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3-dithiole, 1,3-dithiolane, isoxazoline,
isoxazolidine, oxazoline, oxazolidine, thiazoline, thiazolidine, 1,3-oxathiolane,. Binding to the
heterocycle may be at the position of a heteroatom or via a carbon atom of the heterocycle, or, for
benzo-fused derivatives, via a carbon of the benzenoid ring.

[0055] In the present context the term “aryl” means a carbocyclic aromatic ring or ring
system. Moreover, the term “aryl” includes fused ring systems wherein at least two aryl rings, or at
least one aryl and at least one Css-cycloalkyl share at least one chemical bond. Illustrative

examples of "aryl" rings include optionally substituted phenyl, naphthalenyl, phenanthrenyl,
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[0055] In the present context the term"aryl" neans a carbocyclic aromatic

ring or ring system Moreover, the term"aryl" includes fused ring systens
wherei n awoloeasteos wo aryl rings, or at |east one aryl an@CatUuSozasivé one
C3- 8- cycl oal kyl share at |east one chemical bond. Illustrative exanples of

“aryl" ri rngﬂxrdcmyll uetenliogt flomedyl, yindeuyd sanidtindaeyd. fyivesiney laryl g@phb*vaip@iy lphenyl. The
phenant hr en 03/ 057698 PCI/ US02/ 41476 an acenyl
fluorenyl, t‘%’hcf‘@ﬂ feqat%/ié‘qa 3 yToch & BYReE° lc{a$r VIP g oup C{e(eifg g eflﬂée 3 efr?i)y lrMThe
term"ar yI carblo® htatn@Sanﬂ Optmhﬁ)lmsadal’@mgm]kﬁdir mase SRS sdlegeabﬁ‘pm haloﬂwémkgchrmnqa one

of the ring-formn car pbon atons,.  and optlo I arry, one_.or
substit uerft?’%ms 810 FEY PGt R g Cg AV 0%y aé‘%?a% XW@S?a% ky?gc‘t" agninog “E’& difi do
acyl, C, _Glahdxy, alk@lulﬁ:n@lﬂ kl)drlsulﬁiyl &1@3@dnf@»yyad11kaydoyl Grlmtﬂuamnamu kyttate«[;_‘ar)ﬁ

al kyI am no, al kyl sul | f I sul fon sul f

tri 1 uor onEeYRyImay Ae @?@%{eﬁh‘aléﬂ‘{c ude ?“bﬂﬁ%te%av %egrﬁ'ﬁ’én rryl%h‘?“(‘? Hri Y’%’I gﬁﬁlg
substi t ut edrraBaNY theduBRSontsQRfel MbdVE. ANArtRalaf WAmMpRATR paftern f fubgit@idh,is pdrat he
substituents |isted above. A particul ar exanple of a pat

t
subst i t ut i WA/ grefgar BEPresPRIFE SItRIeS MY SERRE éﬁc(f‘\?& l%&é’f?p‘?"ég “i’)tf’é)é‘?’ yrenyb-alips
i ncl ude, b, ﬁén?l Ql%alclghéﬂyi %dhytdfbxy]ﬂﬁﬁ‘ﬁﬂ hyd%oxybﬁén?]pbfhﬂﬂﬁophé’rryh alephenvlyl, 3-

3- hydroxypheny r oX nyl ,  3-am nophenyl am nophenyl, 3-

met hy| phenyéthylahenss hylrrp«nb»ﬂwnyls mwm@ﬂw 4- leh%v%slephémnophenﬂ 4-
3-cyanophe cya 1 di et phen}{d,r ARy x¥marhihy!
hydr oxynet X{wﬁhéﬂ/l H%F‘?F%%)I} orret hyq%dﬁlenyl }Lacl) koxypﬂgenyl x856] 91%n ritalhe

pr esent comﬂem)methﬂeheme]r atkoyphevbaryl " nmeans a heterocycl i c aromatic group
wher e one or arb t [ ke Lacghan th
one. or more habGitat otk Banar ot MR bRl MU, P RSOl R AE

sul phur, pg‘roaphhnmume andoroxgrgenatorﬁm%aﬁ] ar¢roatic hmg haveebeen mepldged pitk rhor more

d
east ohe MM eararar dumel RB AR ER o Rp R B G "

het eroaryl ringmos7)at IFGﬁISdrmOﬂaﬁmhlﬁi}Eésemrcyﬂte){U th«gtemdheﬁrodrﬂasdimmmes fused ring
heterocyclyl rin east one heteroar .and a
C3- 8- cycl Oé’Ftﬁ’S?F wheTRig aéﬁésrt(g“ea*fry igand 85118“'&:‘?1’5#5?512‘ Ghg 2t ?%%eh %ar¥ }nﬁls

" het er oar yit'ledstSond fhétéfo‘éiy@ﬁﬁlg fr{d ot ®agitoRe h&er@dy@f?&hhg; or §i2efst enetetetoagl BHPSnd at
further containing one ﬁaatom or u Lou[1 N atons, or a conbination
of one 0 o]tea%"“aet%mcyﬂf"tnﬁ’lﬂﬁgf reahdean] ong ‘Ca #8% hei r substituted as well

as benzo- and pppsgjo- fq%@tderﬁhemwﬂ)wyv'e@ undetrgtwdqalrélytecr@rafzﬂfaheobz\glo@cl@ngoﬁﬁs the
ri ng- form ng car bon atons. Heter oary carr one aor nor e

subst i t uenfustherscaniamingng e haes, orwycw ga@ aé?ﬁ“%@ 2 compigation; af oBe On#19Mi do,
acyl , Cl- 658 KOXY two @ﬂ-at@m@l anul thelplubgt‘tnﬁég ra@’(%ﬁl JSYtlenzoC]an@ v PR dK¥rivatives,
Cl _6-al kyl am no, al kyl sul feng al kyl sul fi nyl al kyl sul fonyl sulfam)yl

or trifl uohowabtaphnecied via apglohthe iag-&rmimeyhrbg gfoms Heleropiylgroups epysprey one or
menber ed S [ , tht Uanks,

whi ch myaﬁgg%hesgltsugﬁ%esg%&whbﬁ h? ?‘ée}?}gﬁy’f r c;lﬁr%ygg%oarﬁg%haé anggé g@?e df (rﬂ% 't he
li st aboveC Rélp'rl,es@m{hadrpmllqkalﬂnk eminoflkhet@reyjpminogr @hlﬂisulfenyil udleylsublinyLar e
not limte S t - S u | ti f
foran. bend st S ARbI Gl TRAR, Rlqdhachbabi bilp g MR HE0E

0X azol e, bmemoecalzobestic heterocycllc systems carrying 0, 1, or 2 substituents, Wthh may be the same as

or different from one another, selected from the list above. Representative examples of heteroaryl
groups include, but are not limited to, unsubstituted and mono- or di-substituted derivatives of
furan, benzofuran, thiophene, benzothiophene, pyrrole, pyridine, indole, oxazole, benzoxazole,
isoxazole, benzisoxazole, thiazole, benzothiazole, isothiazole, imidazole, benzimidazole, pyrazole,
indazole, and tetrazole, as well as furazan, 1,2,3-oxadiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole,
triazole, benzotriazole, quionoline, isoquinoline, pyridazine, pyrimidine, purine, pyrazine,
pteridine, pyrrole, phenoxazole, oxazole, isoxazole, oxadiazole, benzopyrazole, indazole,
quinolizine, cinnoline, phthalazine, quinazoline, and quinoxaline. The most likely substituents are

halo, hydroxy, cyano, O-C,s-alkyl, C, ¢-alkyl, hydroxy-C, ¢-alkyl, amino-C, s-alkyl.
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i soxazol e, benzi soxazol e, thiazole, benzothiazole, isothiazole, imdazole,
benzi m dazol e, pyrazole, indazole, and tetrazole, as well as furazan,

1, 2, 3- oxamDa3os®9s 1, 2, 3-t hi adi azol e, 1, 2,4-thiadiazole, PCTASOY/€1476
benzotriazol e, quionoline, isoquinoline, pyridazine, pyrimdine, purine,
pyrazine, pterfd@sone, Py reahe‘arymﬁea%cblx;aﬁcnlrcearybmnpﬂ mnnéc&adxazsﬂ@ﬁmcr»tad&iaazol e,

benzopyrazol e, dazo e uinoliz C|nnol azin ul oI|ne
and qg%/noi%‘?"?rﬁ&y a%ésstdeﬂf“fgesluglras swlt%%ur?fq‘ g arr%l( F(gl) an&%e b lm{aé

O Cl1- 6- al Kithubstithte- iﬂxkfyiblﬁ:s hiynido ¥shz@] sibsttuter [bensytyi zq@e@me_tﬁylalswénylprdpyl \A@d
03/ 057698 PCT@)éJ§O%/41476 [0059] The term "aryl (Cl-6-al kyl)" are aryl

gr oups corfARl as substituents, via a | ower al kylene, each as defined
supra. The aryljo@fopupsTRé tedd yihét@bal@i(@l J‘z}ﬂq)lj"‘ RRY ulﬂ&erﬁbﬂﬂStalstﬂétﬁdarQ]’ groups

unsubstituted. Exanples i ncl ude benzyl , ted ben | et hyl ,
3- pheny| pﬁ@fﬁ‘&ﬁctﬁd’a‘ﬂlﬁdumﬁ‘&’ﬁﬂﬁs’h‘g}? alloxAr alkylﬁ%@f q*r??é} ? 1pgd,gupra. LN

" het er oar WefefohrdicyRlgkdtps maﬁrbe sU&qﬁlﬁeﬁt &Qﬂlsﬂﬁtltﬂ&ﬁeEm{pYés il @epBthicaRest,ed, as
substituents, via a | ower al kyl e each defined supra. The het e{aﬂ(y yI

groups of thiseylmedy al ﬁk‘wlm‘@%du p§hlﬁ%}§]ﬁﬂ% s di’%@?llylaﬂ%’bd pyridyllybst 1spxirely!

Exanpl es ' ag(qgaﬁtylt Qﬂ(ﬁﬂéﬂ ﬁ%gth‘\)ﬂ:d as?WelltaQ bﬁﬁwﬁﬁ@& Malogs f uryl met hyl,
t hi enyl et hy rrol kyl, pyridylal kyl, isoxazolylal kyl

i mi dazol yl al kyl [00&hd tﬁéq: rtergy FeteractielECas gl | are engsEsiond- mé@ew@mlo@ggups
[0061] Theco%ﬁec ddaqg{ll?slﬁgl%%tg lv}/al a(lg%ergﬂl{%e!ﬁylelc}ﬁ a@rd@ﬁﬁéBQQJét ood as heterocyclyl

groups connec as substituents, "via a | ower al Kylene, each as defined
supr a. [0062] Tiee62 ermmcyemalckglba(l@l(%s alkklyl Yate aungersineiierast exsdpatky! groups

cycl oal kyl s conpected, as s t i | ower al kyl ene, each
as defi neac %’Jeg [Sb‘bsgglf LR ﬁ:rné’leﬁ S%Eﬁ ed%ur'ﬁa}ﬁO Cl-6-al kyl " means

Cl- 6- al kyl oxy [00633] KOXWhen &t heraig, ﬁiettbmxyo Gais -yl , maanp Copakyloxyi S)Opﬂ@p‘.oxy,

n- but oxy, 1 sobuto sec- but ox tert-but oxy. oxy,. Lsope ,
neopent yl A LT ﬁ%’%-‘{fl Ry ?—'Brro\é?@’r ISOPWBOXB'ef‘ Of‘? ﬁoe{#oxy utg%éilnt &()x%
intended tRnEA%O] isGtalyioky.alekponyay QUD Bexdyiokl NBurtherYBe delintiof of i "0- cagramqm is
atons. Illustrative non- limting ﬁ( nples of cyclic kox gou%lnclude
cycl obut yl 185?9dedct9(9P¥ﬁ5r%‘ﬂ§?Iall}@f‘ﬁ§‘i°B%/ aV‘“éfc‘F’i‘iﬂ‘é‘ﬁ‘?logiv Cag’ﬂ’&l af { ffga V¢ §8%4]

The term lli}ﬁiltlﬁge&ambEE'r' é{d%ﬁlfw Mﬁéﬂyn%rouﬁiﬂlﬁélhdhe Cy 161U} EHS, ad?dlobﬁﬁylﬂﬁthonQQGQ
In t he present context, i.e. in connectlon with the terns "Cl-6-al kyl"

"aryl ", "qyelobpekysand thedbeer ocycl yl ", "heteroaryl (Cl-6-al kyl )"

“aryl (Cl 6-al klgi)))&t] le:%l‘lkh(zh(( 1§clﬁéle:l§lﬂlu))rme chl&:&‘e&erMﬁEQﬁd]K?{lhe
" heterocyclyl( 1-6-al kyl ", "(2-8-al kenyl ", and
"C2_8-al kynyl ", [006f3 télP rfhe mpmtdwauemylsuwpmeelﬂ@dw“mr@mh&n <t grdp i n

queSt i on nﬁ%te%@rﬁUb§1uettoU§c%9i" O’rllngtetQ)EiryR@ z{lﬁ'}ll)" t"érm?él 6-E§M)h 6‘3%’01%31 (é 6%11‘?95

to 3 tines ne or nore groups ‘sel ected Trom C

6- al kyl , CI%@-CEQIMW’ "hﬁt@othl(ﬁh W)”b"@ EeprledariCecelkanyll handt "Sut-divemi e thenol
form, car r may
g S T e

al kyl sul f etiry¢s, suah lay L mﬂ fmnesyll 1 tirfesabik btoy2ctamds owmigh one@lnﬁ)reagrknynssaﬁmm@d)m C.

formyl, ¢-alkyl, C,-alkoxy, oxo (which may be represented in the tautomeric enol form), carboxyl, amino,
hydroxy (which when present in an enol system may be represented in the tautomeric keto form),
nitro, alkylsulfonyl, alkylsulfenyl, alkylsulfinyl,C, ¢-alkoxycarbonyl, C,-alkylcarbonyl, formyl,
amino, mono- and di(C,.s-alkyl)amino; carbamoyl, mono- and di(C,_¢-alkyl)aminocarbonyl, amino-
C,¢-alkyl-aminocarbonyl, mono- and di(C,¢-alkyl)amino-C,salkyl-aminocarbonyl, C,.-
alkylcarbonylamino, cyano, guanidino, carbamido, C,¢-alkanoyloxy, C,.¢-alkylsulphonyloxy,
dihalogen-C, s-alkyl, trihalogen-C,¢-alkyl, and halo. In general, the above substituents may be
susceptible to further optional substitution.

[0066] The term homochiral should be interpreted according to the definition in
"Principles of Asymmetric Synthesis" (Gawley and Aubé, Pergamon, 1996, ISBN 0 08 0418759).
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am no, nono- and di (Cl-6-al kyl )am no; carbanoyl, nono- and

di (Cl1- 6-al kyl ) am nocar bonyl, am no- Cl-6-al kyl -am nocar bonyl, nono- and
di ( Cl- 6- aWwbkyBpsasb$ro- C1- 6- al kyl - am nocar bonyl , Cl-6- al kyl earhsoysans no,
cyano, guani di no, carbam do, Cl-6-al kanoyl oxy, C1-6-al kyl sul phonyl oxy,
di hal ogen- Cl1- 6-[addyyl , Thé hahogw' Cﬂ:leeﬁrs apHeythacewtizdllyhakeptable gadheadditiont sadts

above substituents naﬁgbe %ﬁéc | e. t further %glonal EUbSti%Ptk%Q-
[0066] Thebtadihie /g HEEHEA bag binsiiopal SR WP & h 1P gPRrppEate @
defini ti onyé as 'EIPd‘r%dﬁCd Rdi@s fof eﬂiwmpdrblfahswatdbew&'éll}( Gauvbeoraen hydvabremic,
Per ganon, 1996,

08 0418759), -12 WD 03/057698 P 02/ 41476
[0067] Theemeflhercsar hydr%ia%%%%}f%é@dt Rifrig aeih @?Pé%*t?flaﬁ?‘gr &%J% %g%ic?f preamic

sal ts_obt aj.pableeRpld Rk, RbpidAR, hﬁﬁ&cétﬁr MhQdroRypkdpasdic ena 2- @d’o@tbpano&‘dla‘dfd as
an anmine, wth approprlate acids such as |norg%k|c aci ds, for

hydr ohal i cetbaodligis; proppriedigics Putagadioie KEb#-Pcnedipify lblﬁﬁnedlowh%8}'45?4-‘/56??%’101%r
hydr oi odi ¢, 981'11?(1 O%}ﬂfﬂ%&l&c @Cﬂ}groxwltﬂﬂ ﬁo@aﬁétﬁcarw}?ﬁ@ hﬁHﬂlaﬁesﬂﬁbrﬂc 2ffndsborid, ke;
or organic ds exanpl’e acet propi oni ¢, hydroacetic,

2- hydr oxy preopaersifenia.d- methﬂbmwﬁld@amp@ axciciexanesparpigi ShydoxBrengitn 4o,
but anedi oi t ydr oxybut anedi oi c,

2, 3- d|hydr%&V%é%gﬁggyéﬁggg%P%&ﬁk££gq?w%§%§g§%%§ﬁgﬁ??carboxyl|c
nethanesulfonlcWO@ﬂhané&uhﬁQNKmIXMMEnzenEBm@$eﬁP@Wtﬂ“ﬂﬁﬂh§ﬁﬂéﬁ?@ﬁé§nmﬁbnlc
aci d, cyclo sul fani c hepgai and
other aci d¥§'%k Q‘B&ﬁowmd PHOY ﬁcF’ tg’gg%g}%p %ﬁ%’ &ﬁm&g& b%lqlﬁzﬁlyé nt on‘aﬁolal
provi des cﬁﬂpnumﬂsnmmwsuﬁﬁemodewnﬁcmashQM/a relatlvely hlgh selectivity

toward serotoni @P@joeph}‘)? Hfgf étgxlp en(tjfcowgourn ('?ftglecr% en v@tx‘éﬁ'%%*&eﬁ?‘?@é ave

a benefici al psyc 1 ¢ di'sorders. [0069]
I n a prefeforBda €aRORINBNEalts SAINEEDetNdmen fthekdo ap vel emhammcantcala:nmaosaiouhef i ned
by formula I, and include salts and stereoi soners thereof, as well as

pharmaceutical conpositions R 1 N R2 RA X REBNY R6 | wherein Xis
selected fromthe group consisting of CH?, CH2CH2, CH2O, OCH2, 0, CH2S,
SCH2, S, CH2N(RN), N(RN) CH2 and N(RN); ein e is selected from hydrogen
and C1.6 alkyl; Y is selected from monsisting of 0 and S; Z is
absent or selected fromthe group %gﬂs

wherein X is selected from the group consisting of CH,, CH,CH,, CH,0, OCH,, O, CH,S,
SCH,, S, CH,N(RM), N(RMCH, and N(R™); wherein R" is selected from hydrogen and C, salkyl;

Y is selected from the group consisting of O and S;

Z is absent or selected from the group consisting of CH and N;

R' is selected from the group consisting of hydrogen, optionally substituted C, alkyl, C,5
alkenyl, C,alkynyl, optionally substituted C;-¢ cycloalkyl, aryl, and heteroaryl;

m is selected from the group consisting of 0 and 1;

RY, R’ and R® are independently selected from the group consisting of hydrogen, C,_¢alkyl,
aryl(C,¢ alkyl), heteroaryl(C,s alkyl), heterocyclyl(C,s alkyl), hydroxy(C,.s alkyl), amino(C,.
alkyl), halo(C, s alkyl), optionally substituted C;-¢ cylcoalkyl, aryl, and heteroaryl,

wherein at least two of R*, R’, and R® are independently selected from the group consisting

of aryl(C, ¢ alkyl), heteroaryl(C,.¢ alkyl), and heterocyclyl(C,.¢ alkyl);
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R is selected fromthe group consisting of hydrogen, optionally
substituted C1_6 alkyl, C2_.8 alkenyl, C2 8 alkynyl, optionally substituted
C3-6 cyclwalosywbicoamryl, and heteroaryl; mis sel ected frompChasgr/oupe
consisting of 0 and 1; R4, R5, and R6 are independently selected fromthe
group consi sti I‘Rj anfl Rfy:de aglepend&itly Gelebtid [from &1::grQ@lmﬁsiaingwf)hyydrogen, halogen,

het eroaryl (Cl-6 al kyl het ergcygel yl -6,al kyl ), r 1= .

A no CL. 6y SHieh I ERE KA 0T RIS el REK] hefyTyhrhbng

cyl coal kylsystéth yhch tidd het eroaryl, wherein at |east two of R4, R5, and R6
are independently selected fromthe group consisting of aryl(Cl-6 alkyl),
heteroaryl (C 1 .6 alkyl), and heterocyclI | (C1-6 al kyl); -13 WD 03/057698
PCT/ US02/ 41476 R2 and R3 are independent\y sel ected fromthe group

consi sting of hydrogen, hal ogen, hyglroxy,y angl optionally substituted Cl-6

al kyl or selected such that R2 and 0gE€ r forma ring system such
that RL 1 RR2 is selected fromthe up consisting of RL RLRL1RL N
NNN7$% RIT RBRI RBRT RBRT RBRR~ 4 - - wherein R7 and R8 are

i ndependent | y sel8gkadidd & hlf &Ly ggonsi sting of hydrogen, hal ogen,
hydroxy, and Cl1_6 al kylr. [EOTB{?O cThlgM%orrpounds of fornmula | exhibit activity

at nonoam ne receptors, specifically serotonin receptors. Certain
conmpounds shargzﬂ he common property of agting as in&ese agoni st’Rs' at the
5- HT2A receptor. Thus, expeninments performed on cells tiransientl
expressing th uman phenotiMpe of said rMeeptor haye 8
conpounds g¥ fgengrgf f Re at be gghe Rignall g8 of R cRptors
in the absen additio i gands ‘a upon
conpounds have thus been found to possess intrinsic activity at this
receptor and are able to attenuate the basal, non-agonist-stinmulated,
constitutive sighatihR] andeSpoasepdndattlyt eiectod HbHAthe exrept amnsisiingpédlalysirogtine
observati on_ t hat é{ge compounds of general fornula (1) are inverse agonists
al so i ndi ceEEn XY 7B l“!:"E’ﬂ%ounds have the ability to antagoni ze the
activation of S5SpbA@A r atepédpsuideasf femiRdi akiditbyctieind ageanassmag oricattars,or
exogenous synthetic agoni st Iigéands. [ 0071 Sg};he hnventi on th re%ore
provi des cospBeAIssCEtoniy FerERtars | Cestaing ompqunds ShIF dBY SYRBPTS PIORETRGE acting as

i ncl udi ng £odmMoURHSd RatheSNAMA k&bt VELY, Bipghimdfghedoriitd al @t ithtiyntly

expressing the human phenotype of said receptor have shown that the compounds of general

formula (I) attenuate the signaling of such receptors in the absence of additional ligands acting
upon the receptor. The compounds have thus been found to possess intrinsic activity at this
receptor and are able to attenuate the basal, non-agonist-stimulated, constitutive signaling
responses that the 5-HT2A receptor displays. The observation that the compounds of general
formula (I) are inverse agonists also indicates that these compounds have the ability to antagonize
the activation of 5-HT2A receptors that is mediated by endogenous agonists or exogenous synthetic
agonist ligands.

[0071] The invention therefore provides compounds of formula I, salts and
stereoisomers thereof, including compounds that show a relatively high degree of selectivity
towards the 5-HT2A subtype of serotonin receptors relative to other subtypes of the serotonin (5-
HT) family of receptors as well as to other receptors, most particularly the monoaminergic G-
protein coupled receptors, such as dopamine receptors. In one embodiment, the compounds of the
invention act as inverse agonists at the 5-HT2A subtype of serotonin receptors.

[0072] The compounds of general formula (I) may therefore be useful for treating or

alleviating symptoms of disease conditions associated with impaired function, in particular
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towards the 5-HT2A subtype of serotonin receptors relative to other
subtypes of the serotonin (5- HT) famly of receptors as well as to other
recept or swormms7eparti cul arly the nonoam nergi c G protei nPCOUS0E476
receptors, such as dopam ne receptors. |In one enbodi nent, the conpounds of
the invendlivarddetelsast advity,sef apaillstsSHEZA réveptersHWARhgrubisypwaisdd Beetymoisi n

receptors. [0072] .The conpounds. of general. formula ( .t herefore be
usef ul for“%‘?”@éet “ﬁg‘ 1ESIPr()p{%]\;IplFvee\lgsi ogtr?cﬁﬁgrssf}%ﬁg%orﬁ erall%g)qeégisaebg%%thoépt i ons

associ ated w t hjporgyai r edhdrsiRs/eipedviousln hpputicsised that certdid nV\DoRPEIOHEBBBdiscases
PCT/ US02/ 41476 el evated | evels of activity, qof.especially 5-HI2A

recept or s, ™Ak OReRYEA Y ial‘rﬁﬁ‘frl‘é"&gf ﬁtﬁﬁ?”is%wl%s a&gé o(gi RPEG Wt ﬁcefp%r@p'@r?'op%%‘:h
level s of ERG@RERIacEilyTHibRIHe OfbdiTed PhaofthytpE Cal relatrr feadpt@ndth o HAES]c itkener s

have previous|y hypot hesi sed that certain neuragpsychol ogi cal disegses
ni ght be c@Hﬁ@’ééBbf TP tYele e e | AgieF Suyper gﬁ?ltﬁaﬁhf‘?tglé “é%t“’n"\??f‘i}“pc?f‘“ noam ne

recept or s. o BHGN act&RPH hédiddsyhiaded divdabey com@uhddeitiastigsi@eti efficagniladiiedg t he
rel evant receptor with a synthetic inverse agonist. \I?% &)I re%}/r. testing a
| ar ge nunbesmnydn melpguiaiprapetiy:t Negly sl of B1eseA0mPBIS thabiare WhedrPyins 158 1P fiedta

activity ip neuropsy it bl ke PiSR3SAT2A GRAYNGSIVE.t MTHANEdrR%YiEN 64 kempdiliigcacy
all shared”8 common mol ecul ar property. Nearly all of these corrp,oungs,that
are used byvigrye HhaatFHELA reespior daverse peguisBsF & WeleenlioiReapisMp Hrpspotc

5- HT2A i nverse agpnists- This correlation is conpelling evidence that

5- HT2A recept or I nverse agonismis a nol ecul ar nmechani sm of antipsychotic
ef ficacy i n humineg4] [ 007etiileDehaineedogiabsheteetstiongion af 2 dtigs Bulsr P atipeYshefic a

| ar ge nunber of anti psyghotic i . : :
ey possestmadinglt HoORbN e GRTRALHES pbfe? ool JRFLORMPENSRE el

t hese conpesbngss.diMat af tkesd benpoagisndisiay «ibempeagonist, wemagtiting oniaganist,opr MK se
agoni st activity at. multiple. nonoam nergic_recep b S AL Og:
ser ot oni nePHINS! 2GR nftn SPYRIS rerlla?oeaﬁlénreb%%c,re%gogatrsﬁjrr%’p%yaﬁéﬁﬁlﬁgt %%tner gglccz
recept ors. ddfintnddii®adreacrgicy imuycatisic lahk &lsymirneeso aneptixs. e Thor brodeactiediaisi higly

hypot ensi ve, ant tor sjde effects of these .co u . It therefo
fglol ows thé?s}"{‘ﬁgle%hg%ﬁ?dég“%?’%Qﬂ?%lélgﬁ A& PRIOR SiF F C%oosr} glzess‘% “Et Pﬁc{asbx;t tzggr,e fore

exanpl e, neyRls @Rt IHRSYERRLAGSdisdekkd iieleln Ralv epobeweEffioicyl s Sfos exense,shalel
effects than_existing conmpounds.

_ HIOO?S‘J Th% eseﬁgt i.r%.venti on (i,ls al so
directed t @nipsuPABEebHt Melhhave So 8l esssRere s r‘f‘%%?%f oS AYBRNE ot gener al
formula |. [ 007({5{]07Wt hi et I%.fe(éerﬁl‘ ReGipent . al@t direa&d té VWhadhackdicalRbompustlioRd
may be independently selected fromthe group consisting of

4- MONOS Ubs PMRRsEE-AAOPPOWE-of eeierd) foymulahd 4- nonosubstituted- heteroaryl (Cl-6
al kyl). [0077] J(Yd%Fa' lW’itgﬁx]Ethils%ﬁ%diﬂE}ﬁ, Rlieat o R¥ GES bnd WSS beRftdepBRIen@Nd

R6 | ndependent | sel ecte romthe group consisting of aryl(Cl-6al kyl) and
het er oar y| (€dst@hfréaylthe greupseinsistingchf frmmosubetitutgd-aiyd Ceorlioils encthdy menosubstifuted-

; : 38; 8: Zﬂg}%t:e{og{ygg.%g%ﬁ g;; §| ?lc;iylfiél k???. Al so typicall y, t he other of the
at | east two of [0®7] R5, TynckllR6ati lerde prenafetht lay less| tootafR'f Romnt HE igdapendently
selected from the group consisting of aryl(C,s alkyl) and heteroaryl(C,¢ alkyl) is selected from the
group consisting of fluoro-substituted-aryl(C,. alkyl), and fluoro-substituted-heteroaryl(C,.¢ alkyl).
Also typically, the other of the at least two of R* R’ and R® independently selected from the group
consisting of aryl(C,.¢ alkyl) and heteroaryl(C,.s alkyl) is selected from the group consisting of (O-
C,.salkyl)-substituted-aryl(C,.¢ alkyl), and (O-C,s alkyl)-substituted-heteroaryl(C,.c alkyl).
[0078] In some embodiments, at least one of R*, R®, and R is selected from the group
consisting of fluoro-substituted-aryl(C,.¢ alkyl), and fluoro-substituted-heteroaryl(C,.¢ alkyl).
[0079] Typically, the at least two of R*, R’, and R® independently selected from the
group consisting of aryl(C,.s alkyl), heteroaryl(C,.¢ alkyl), and heterocyclyl(C, alkyl) are each
substituted 1, 2, or 3 times, with a substituent selected from the group consisting of halogen and

optionally substituted O-C, ¢-alkyl. In one aspect, the halogen is fluorine. In one embodiment, the
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consisting of aryl(Cl-6 al kyl) and heteroaryl (Cl-6 alkyl) is selected from
the group consisting of (0- ClL .6 al kyl)-substituted-aryl (Cl-6 al kyl), and
(O Cl-6 awbyBpswobstituted-heteroaryl (Cl-6 al kyl). [0078] pcm/isonme1476

enbodi nents, at |east one of R4, R5, and R6 is selected fromthe group
consi st ngm@fsyitém@lf@ns abdkiat waadwaroyIR(‘Oi Gncthyidypenéﬂmdy selected from the group

fluoro-substitute k 079 t; legst
two of R4 CORESINg g ﬂ?keﬁggﬁidﬁ@mafy %%fll(%l %gfoc?ﬁ'lrlﬁ'{f% ﬁ%bd%gu%gﬁtse?stllng of
aryl (Cl- 6 tahdsyduth adERe6CRINEs(Wath £ aplibuyally sutatitlted €-€r. ot sptl 6la Bucainktgd P-ar e
each substituted 1, 2, or 3 tinmes, with a substituent selected fromthe
group consqlsﬂkﬁb of haI ogen and optionally substituted O Cl-6-alkyl. In
one aspect, SJ(;)@) 0g€m k& dnbier bisodirhdht, OfteleRBOS o ®AL R®, tahe R°- k6 o\ﬁﬁbnally

03/ 057698 PCT/ 41476 ring system of one of the a ast
and R6 i ndupsintetayCisalkult B mélemidambodimsiipat leashe §% an{ ﬁe(‘)@?ﬂm}?“y

al kyl ), hesrugsrt%ygegg], 6 al kyl ) heterocycl yl (Cl-6 al kyI ) | S substl tuted |
to 3 times, such as 1, 2, or times wi,th an optionall (Lilted

O Cl-6-al kyl, si@@$llas Asfstaisdr atdgﬁsbwomf R R .2n¢ Ry pre 1[1@@8'6‘}“:” yn 4rean ey
enbodi nment t RRtdQaakd Y, al b$ LAty eth

aryl (CL-6 %?‘E’ f “gg‘ﬁt’% &ﬁwyr@,érﬁ%%ﬁgﬁ%%gﬁ (CRgaﬁW RSS! A v 2oV, 4wle§1ty aﬁd R6
are opti or&lslagkyl dwbm;ltar}tl@; edk)b}ah@?lpaw{(@%wl)&et%?caﬁléﬂcl G&ikyl)é%@t‘*ai% Seth a4,

ooy FO0- £ ah g ERAPSBST o 08 R N, By FRUR T Sgh mor
Typi cal |y, typlbzﬂlyaCClaﬂcyhd)rl@lallwlf mautﬂmﬂyh@mlkﬂ 2] aksyne)ble mhoémar we(mal@yl of

at i) et SR bl el R RIS BRIGHRE o

al kyl'), nodeandhyphwiadchspom C, al kyl or C2 al kyl, nost typ| cally a C aI kyl .

In a suitable e th i,d s 6,4l kylps,
het er oaryl (Cl. G“B?ﬁyl ), qn Re Oé?fb é)t%ri 9?(3’6%0%‘“%{}% ¥ leas épgu’g%t’l iﬁétﬁedargoanas
to form aod@lbamyhaslsnhmr&ﬁ@n tamia.of ROGE 24nd IR naay ®e a‘lélhah)theﬁiyl efoup miobatienmaytte, at

| east two of R4, R5, and r opti onal | s bstl ut e n e of
R4, R5, andi4rEoRahezd gowp: HTQF 6%@’3?9@%%8 g ‘i?“’ogenzyi e a-affB%-
4- al koxy- bgazyl @l _Foidﬁypla_alﬂz ﬁ@ﬂ%ﬂl@x?&ﬂiﬂ'or @b@dh@ll}' ﬂu&MﬁteGad xhythaxy-benzyl group
4-f| uoro-benzyl" oxy- benzyl group is t yh cal l

al koxybenzsch o o pupiomgthpyy- l1"1“@6* HiflypraprethoRih ety t B@ﬁ%ey}@%%”y s gomp. a8,

f1 uoromet hexy: nk?ﬁﬁl%é‘tho tJehlypior onet hoxy- benzyl , trifluoromet hoxy- benzyl

group, and 2,2,2-tri Tyl uor et hoxy- benzyl . [0083] As stated, the conpounds of
the invention nﬁ’?sﬂe s disextateds thier eompopRsls pf Shrpinvensias sy j hselspted jfipm the group

i‘ gi: g g nglgtgqg:&: {)OE ix;é} y@ﬁgﬁﬁrfgyﬁgﬁg{ﬁl’ec&@ ane (ii) 1-oxa-3,8-diaza-spiro[4.5]decan-2-

1, 3, 8-tri agms $pi) rld[ 8trladeoatd-Sideormel-ofs; \b)v) 1, 22) wiatar§pirela-Sdpidewn5:9E; (Mdek&n- 3
-one; (V) o] ] 1 3
8-triaza. S%%a%doipg.()%%geé%n? her éxllf’ ?2 gﬁ%%spgr 4%?5"6%1(—3’ '01)16: Qv%) 1,2,4,8-tetraaza
spiro[ 4.5] sjmo&ﬁﬁ]&eoamé ong; \(mm)z)zzg tih,aga—ipnnoEﬁzﬁursip‘vamiE(ﬁLeS(jlx)LﬁrﬁiéiealmpBO[Adﬂdﬁcarﬁ-x)

2, 8-di aza-s

2. oxa- 4, 9- a oﬁii : g[ﬁazg]swﬁoég @glﬁéegg rlgne 6x1 )1 -thia-3,8-diaza-spiro[4.5]decan-2-one; and
1-thia- 3 8exil) doRa-3Pidiah-dpib] HHaedeea- Do, and

[0084] Suitable embodiments of the compounds of the invention may be selected from

the group consisting of 4-(4-Fluorobenzyl)-3-(4-methoxybenzyl)-8-methyl-1-o0xa-3,8-diaza-
spiro[4.5]decan-2-one; 3-(4-Ethoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one; 4-(4-Fluorobenzyl)-8-methyl-3-(4-propoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;  3-(4-Cyclopropylmethoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one; 4-(4-Fluorobenzyl)-3-(4-isopropoxybenzyl)-8-methyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one; 3-(4-Butoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3,8-diaza-
spirof4.5]decan-2-one; 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one; 3-(4-Difluoromethoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3,8-diaza-
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(xii) 1-oxa-3,9-diaza-spiro[5.5]undecan-2-one. [0084] Suitable enbodi nents
of the conpounds of the invention nay be selected from the group

consi st i NgomB/057698 PCT/US02/41476

4- (4- Fl uor obenzyl ) - 3- (4- met hoxybenzyl ) - 8- net hyl - | - oxa- 3, 8- di aza-

spi r o[ 4. 5]sgieed 5}dBeamrlegne; 4-(4-Fluorobenzyl)-8-methyl-3-(4- trlﬂuoromethoxybenzyl) 1-oxa-3,8-diaza-

3- (4- Et hox 4f|uoro I Z{85xa-3,8-diaza-
spi r o[ 4. 5]%1é§g§i/d1223842 (g lp &%é{grgbegzyﬁeg Jﬂgthyl 3- @)&ﬁm%xysoe% Xa- 1aza

4- (4-Fl uors@b@[nz}de)an&-mt hy | 8-Bth{ - hpmbyizeh By isobutoxdetzyB- di alzexa-3,8-diaza-
spiro[ 4. 5] dec )
(45 Oyl BBy e TaRbenz 1S FHoPRAY b SBERIS PP R poPY g o

di aza- spi rs‘ﬁ{ré[45]déeﬁlaﬁo&- O&Eyclopropylmethyl 4 (4-fluorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3,8-

Spi oL 4. 5] dEeRIoL) SHEn 3. BUDORBAREI i fi DL BERag PRy P

- 0xa- 3, 8- i Addza- s%ﬂbg(S[ deci]-glefan- SZC%@)entyl -4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-
4- (4- FI uor obenzyl) %

spi ro[ 4. 5] Hedigr- @ngwé gfec;\ns Sgh‘é OXX ?4elplzglrlolge:nzyl)rr?t(l{-I }éobutoxygenzﬁ) § (éjmorp%olm 4-yl-
3-(4-Diflug Slgg)ef Sxydenzydolod: gc?ecid 26K be | D Bxaei-byl-cthy | Piss-Budolstinayl B -
-16 WD 03/0 98 PCT/ US02/ 4147 spiro[ 4. 5] decan- 2-one;

4- ( 4- Fl uor bffeinebpioxyngd}-frgxa- %S\dm% ?H‘rf’[“t?é‘iieﬁﬁ’é% H’E)exybenzyl YA -Tgyaobengy Qi? a-
L SRR poimp e s gt &
spi ro[ 4. 5] Géﬁmobznmlﬁe?’ (ﬂels@wvbmlehfi f3r @cﬂxeﬁe"r@@d Q éene%rni'ds’%%dtywvﬁ@ﬂ]zw ) -
1oxa38 2-0n b benzyl)-8-(2-methyl-
4- (4 Fl uor o 2@???%{r % dglé %%%ybenzsl(} Flgorlog%%}rdz)%& 1SI0 l{t%xga?nzygi é met Y
spi r o[ 4. 5] tieeaA-2-noathey})- 1-oxa-3,8-diaza-spiro[4.5]decan-2-one; 4-(4- Chlorobenzyl) 3 (4-
gl 22/;' gBr (r)P % hl%%t bzfX:zyl 8%1 thfﬁ/l Pg;’(ao? § 'E!Fa¥4 Qp1r§[4(5é}déc§19?-u;1é)xy@ﬁﬂ;ﬂi-@i&ﬂ&&(&ngylﬁ}
8- Cycl ohexwlmhyjzbedzy(lm Mau?o%diamawyrbm SHetah-2-smhut oxy benzy4)yChioroheazyl)-3-(4-
3, 8-di aza-spi

8- Oycl openi‘q@?um g"(eﬁ‘z%l?gésrogrﬁg%lzy?’sa i %ﬁza SRisdie giec nezn%nel ) - 81Cxslopropylmethyl-4-(4-
3, 8- di aza- aurbndyl B3 -(eBabutckybdneyl)-1-oxa-3,8-diaza-spiro[ 4 5] decan 2-one; 8-Cyclohexylmethyl-

or opy1 ) - 1. b SRS s e P e s%‘ér%ﬁ’é‘»ﬂfecan ok’ -
1, 3] Di oxol g ﬁroxé1a1e-tkat)lylﬁﬂ(écﬁlbxuwm@ﬁpwisbbut&ylséhzylyaobuzt ®gyihenzyl ) - 1- oxa- 3,
8-di aza- splro 5] decan- - (4-Fl uor ohenzy

i sobut oxybif? ﬁd@i"[ 2opg. d‘x@ (?}}Wrﬂl%f"fﬁl)i il %S@“Wybeéfﬁ& 2@ @RAmigazplidinglyd)-g i r
o[ 4. 5] decagygd @-'35?21 3 é dlaza sp1ro[4 5] decan 2- one 3-(4- Dlﬂuoromethoxyben l)-4 4-fluorobenzyl)-8-
(4-Fl uorobenzylz 4-i sobut ox nzyl)-8-[3-(2-o0x0-2, 3- ro- ben20| m dazo
| - 1-yl) - pr opyylL-axa- 3@&6121@ %uraw @pﬁl -PRS} 4. 5] déc(éﬁlﬁu@ﬁ@ethoxy enzyl)-8-cthyl-4

4- (4-Fl uor ﬁp&&?e}{& 0)(a43 s-apbid éﬁ%mbﬁ&%w i o (2- et h)/(h “Difluoromethoxybenzyl)-4-(4-

t hi azol - 4-yl - -1-oxa-3 di aza-spi ro[ 4. 5] decan- 2- one;

4- (4-Chl or ﬂmm;}y) isppropyl-1- -oxa-3,8-diaza-spiro[4.5]decan-2-one; 8-Cyclopropylmethyl-3-(4-
i sobut oxybg; I ne; )
R D) Cﬁg@gﬁ}'ﬁ%{) 2l @ Brofertyiflh 3283 BRALL L froPd HBEAR2 410 8

(4- 1 sobut oRyBexyifrpthyl b@adleucaomtmb@pyl) {4 fBrolwoa- Doxsbs-diaza-
4-(4-Ch|or A .
e autexopelrabdarate ) 3@ Digugromethobensy) 8L 3ldioxalan 3 ykethy 44

8- Cycl opr ofiydroteniyy})-1-dxa-38-diaza-spiro[4.5]decan-2-one; ~ 3-(4-Difluoromethoxybenzyl)-4-(4-

chi or obenzyl . 3o 1.4 SR QUSRI by 855l P8 S 8 SRLE £ de 8L 9sggn- 2- gne
4- ( 4- chl or BihehRey-fludBeteAzyl SH ALt iIfNgtbaetEgdybenty 1pX-@ax B33 8-dihzazmrofps |dapd-2 Dhetecan- 2-
one; 8-(2- . . : ,

[1, 3] Di éxoF“éﬂl“f?‘iﬁ“?’@}'ﬁ'ﬁﬁoﬁ’r-"ﬂzl(34(-43?%11‘6"1"8‘6%1}%?6)“?3@)5t’ﬁ’-“’i'%ﬂlﬁ‘?adWB@r?ﬂgfi"?‘l'i‘-"B?éa- 3,

8-di aza- spiOy6lbgropylaiedal-@2-Midesbenzyl)-3- (4 trlﬂuoromethoxybenzyl) 1-oxa-3,8-diaza-

SRR DR A W R E LR A D

3- (4-Di f | ugtaosTRBRgXIPABZY dcarl2 bde; f | UOr Obenzyl) 8-Cyclopentyl-4-(4-fluorobenzyl)-3-(4-
nmet hyl - 1- oxa- 3, 8- di aza- spi ro[ 4. 5% ecan-2-on
¥

3-(4-Difl ugyfblﬁ@frﬁggw}ﬁ)@ﬁ@' - 3e8-fhiga: salr(([ﬁj]decan -2-one; 8-(2-[1,3]Dioxolan-2-yl-ethyl)-4-
fl uorobenzyl) - 1- oxa- 3, 8-di aza- spi ro[ 4. 5] decan- 2- one;
3-(4-Difl uoronet hoxybenzyl ) -4-(4-
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fl uorobenzyl)-8-i sopropyl -1-oxa-3, 8-di aza-spiro[ 4. 5] decan- 2- one;

8- Cycl opr opyl net hyl - 3- (4-

di f | uor orwDhewytsenzyl ) - 4- (4-fl uorobenzyl) - 1- oxa- 3, 8- di azaPspiusot/41434 decan- 2
-one; 8-

Cycl ohexyl (ﬁﬁtdoydbe&y()&-(dttﬂﬂwmﬂWMWy}Bbhzw 3.8-giagAspip YV 58I PNs; - 1- ox &%,

g ((jIAfaBa]: | ! Hé%4 qisggﬁ‘gﬁz 2 Craldfthg]n dl yl%(etrxylg] é trlﬂuoromethoxybenzirl) 1-oxa-3,8-
fluor obenz&hz)a-siquaac&pﬁx-ﬁomza spEthy[-4(STlaeetenzyd)- bfﬂepropoxybenzyl) 1 -oxa-3,8-diaza-

? I ugr ?b]:ahgﬁ%r)g%fe’fa‘{g%gigl |) mﬂcgaz lerogen8; lfcﬁpm&' ]h3 ﬁprﬁpox%ben? 1)81 Oi(%%g dlsag? rol[ 4
. 5] decan- 2spaaps.518ecan-2-one;  8-Cyclopropylmethyl-4-(4- fluorobenzyl) -3-(4-propoxybenzyl)- 1 -oxa-3,8- _
I[Ezh)éi dgc(af; ézlalcjﬁ%rgg[%e ecax? 2- one( 4 téy 1011&9&%%5-Q-?zl(-}‘lgoergg«%lz?l5—}-Z£1§r%ﬁ<§cy§énqylﬁl-%'%_x;p 'ro
E(3 4dF| uor Obﬂ.?eiyale-s;ﬁrd aé&ﬂylzoné &@ydldpieﬁﬂyuo(@mmwbmwrgpohmmm-oxa-3 8-
laza-spiro ecan- one; - . _
opr opy| et #gFa: Sﬂ?lr(’w' {eGHY BB®hzyl ) -3 - ( %ﬂ PP BREEhE Y& ST gohen BRN344

8- di aza- 5191' b y‘g )58 CRA3 B-d3E spiro[4.5]decan-2-one; 4-(4- Fluorobenzyl) -8- [2 (2 0XO0-
8- Cycl ohexyl met'hyl - 4- (4-f] uorobenzyl) - 3- (4- %%I fl uoro ?%genzyl

oxa- 3, 8- di twidezeiindpA)-gpdbtdreropasyEn gl by gﬁﬁ/?p"ﬁ %ebenzyl )3 & (4
trifluorong e -BdRo -Gxa id@l@z’h Zol@’@ecan-2-one; 3-

b (2-[1, 3] i ggﬁg%{%ﬁﬂé}{&)?y?énzﬁ)(@ it RSB L e PCT/ nsgoz[/ Pty 4 o

(4 f1 uor ob&a@yqlgpr@y(meﬂnqqun@d ‘bﬁ’eﬂ%&‘i?%/ﬂ?z%ﬂsyprﬁm&»léﬁ% dbﬁzéila“’ %?1(“8‘[3& 5] dec

an-2-one; 4, e(4 £l ?@ %ét))ox ben 1 8 -C clopropylmethyl -4-(4-fluorobenzyl)-1 oxa-3 8-diaza-
8-[2-(2- ox0|m g?gn% 4 Zy % 4-trifluoronmet hoxybenz

8- di aza- spplro([){ &]dg]adémn,_ ]2_- 0rﬁe(:~4eCch)propylmethoxybenzyl) 8-(2-[1, 3]d10x%1an -2-yl-e 2hyl) 4Oéa 3,

8- Et hyl - 4- yl)-3-@ BR&kybenzyl)-4-(4-

spiro[ 4. 5] g%rgn n%glgl?%%glg Lfl%%%}fﬁbp{)ﬁ@%%?%ﬂé i so%r(o)g;i%c1 pﬁ_ pr %tpyo%/ e)nzig

1 -oxa-3, 8-ﬂdmabamzyl$—ﬁi 2-01-dxo5iniddedain- Rylpathyl]-1-oxa-3,8-diaza-spiro[ 4 S]decan -2-one;

gi g’}zlgl_ ggr ?g]{iﬂrﬁt Caﬁl e%\ fJ @%u%?o%nr@ﬁ)k (ﬁ 140%ut8£)%992§)5qe%)§|8) didzaO%a- 3, 8-

g- 8Q/ gl ohexypirees. h},dbc;ée 84né; | uolr @ FbrratenzyB-1-d-iprbopaybebah)z8s [ 3-L($)-bisapropyl-2-oxo-
, 0-dl aza-splrOj.

8- Cycl Openpngz_o él? & );l]rqquygbﬁﬂ%}r d@za(séPerKA Sé%eca éin%nﬁ:I )-1- 0% é4 glugrobenzyl) -2-(4-

di a]za spi :’ Q{eﬁx&yt}enﬂﬂ?)ﬁﬁﬁ;:tﬁylolrms ]Er&zz( -&bifo[4.5]decan-3-one; 2-(4-Ethoxybenzyl)-1-(4-

13D|oxoan2y et hyl 4 uor ).-3-(4-

pr opoxybenypipbanzyig-methyl- é@éfﬁa@ﬁf’?‘gﬁﬁé{a&&%{’ﬁl 2- orjd4-Fluorobenzyl)-8-methyl-2-(4-

4- (4- Fl uor 9%8%%%&@5 28 (r%zsp [4.5]decan-3-one; 1-(4-Fluorobenzyl)-2-(4- 1sopropoxybenzyl) -8-
i m dazol i di n- ¥ propoxybenzyl ) - 1- oxa- 3ﬂ8 di aza- spi ro[ %] dec
an- 2- one; gw.e(hq{ 2, 8 trlaza Sper 4 5 decan-3-one; ~2-(4-Butoxybenzyl)- 1-(4-fluorobenzyl)-8-methyl-1,2

cycl opr opy ket | Qﬂﬁ%bﬂaz&hb e by Ao dpyith4tR8:9B&RAY X4-Budr¥Rendyi B8 Hicag A1 381 I O]

4. 5] decan- 2- one;
(4- Oycl opr GiszhspitdtbRideeen2yiny:- 4- (44 Flugreberyy{4-isgaitaypanaydyB-methybd.8griaza-
8-di aza- spi _HGEaN- 2r 4ON0f; thoxybenzyl)-1-(4-fluorobenzyl)-8-methyl-1,2,8-tri
3-(4-Cycl opélpoéh?]ms ah oxy enzy; 8- g(i/rgm(e)p?xgpf/nlzym)st (y iy enz}f? ug}eogenzyl )lazf oxa
- 3, 8- di aza-spisyi#-f blpernStaec an-1 4§|l~wprobenzyl) -8-methyl-2-(4- trlﬂuoromethoxybenzyl) 1,2,8-triaza-

3- (4- Oycl o;%i?o%‘:ggg%?%%genzyl ) - 8- 4[{:111%5'3],9{5%_9 él?eghﬁg?-ﬂ &t benzty- 3;8-triaza-

fl uor obenz di aza-spir
3- (4- Cycl opricny.bMetanesxarisen zyI ) - 4- (14(4 -Chlorobenzyl)-2-(4-ethoxybenzyl)-8-methyl-1,2,8-triaza-

f |5;J ggggﬁng)é%l}cgg 5%]2%:%23 0" i dazolI 4d¢hrfor95béﬁ )l) g’i‘n yl i-Ei—Sré&?x%béfzﬂB-ié%:tﬁgia[ o[ 4

1, 3] - Di oxanpize[y5}detanyd- ()ne4 (4- f | ustletidodlydnkylB2{(4tisblandxybaxy p8meyty)-1,2 8exiaza3d, 8-

di -
2 (4 F vor REagI RS2 5hey LSl g-cuc grromireg o sy Gions
oxazol : di nsgﬂg{h ]S}daédgp%ldzn}e 1- ?)r(](a-@)lb&o%h@am ml?ﬁ&rﬁn&bd@myﬂ-&mﬂ@l 1,2,8-triaza-
1-(4-Fluoro met hoxybenz - .

1, (2 8-tri afﬁ‘“ﬁ%ﬁ‘%f%‘ “X{ecan- 3- gnerll ]%t &%B‘Eﬁ?@iﬂyye“ﬂlzﬁmeﬂ‘yl 1,2,8-triaza-
f1 uor obenzypiro[85TREAMY3-0onk; 2, 8- t ri azzaEtﬁplbéxﬁMﬁ(M@g@pox@b@aﬁ) 8 -methyl-1,2, 8 triaza-

1-(4-Fl uorobenz;gld) 8- net hyI -2-(4- P oxy iaza- sgi) [4.5 ]
decan- 3 - orfgol4>¢ 3°3’3r3u?ﬂeobenzyl) bl 13%}‘1?)564(3?8%‘?‘9’?’3“2@) -8-methyl 28“137‘3‘
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met hyl - 1,2,8-triaza-spiro[4.5] decan-3 -one;

2- (4- But oxybenzyl) - 1- (4-f | uor obenzyl ) - 8-net hyl - 1, 2, 8-

tri aza- spwooepasspgiecan- 3- one; PCT/USOZ/41476

2- (4- Cycl opropyl net hoxybenzyl ) - 1- (4- f | uor obenzyl ) - 8- et h}/

tri aza- spispop@d.3dedscinneg- dn@:Ethylbenzyl)-2-(4- -cyclopropylmethoxybenzyl)-8 methyl 1 ,2,8-triaza-
1- (4- Fl uor obe 4-isob Lsrhornfmbk 1)-1,2,8-triaza-
spi r o[ 4. 5 WEBQFZ;X%)CM 3 gne i 4%%&@&%9’1& 3 n%tl"maﬁ '@V iftho YHREAT) 1aza
2-(4-Difl ugpirom]cﬁnamybemyl ) - 2-(@-Difllononaipamepryl)-8{4rBudighendy P8-ghylr I, h&-Hiaza-
spiro[ 4.5] dec 1,2,8- -
1-(4-Fl uor@gg@%]%cafg?ﬁg‘f hy% (42D {l 4% rrnftP ?xdg?ngﬁ%t ﬁ%)@?%ré)?]ezny 3 isogmgyl 2| ag ;aa-z §

spiro [ 4. Sspirdpcadecan-3-0ne; 2-(4-Difluoromethoxybenzyl)-1-(4-fluorobenzyl)-8- cyclopropylmethyl-

decan 3 onbo T eI A BT 2 a- & Ry BRDs Ty St i Mg SR 82

spiro[ 4. 5] deg b aax&arpmlrethyn 1,2,8-triaza-spiro[4.5]decan-3-one; 8-Ethyl-1-(4-fluorobenzyl)-2-(4-
1- (4- Chl or obénzy] ) - benzy] )

Spi r o[ 4. 5] §eRUGRY Benéﬂél 7 f(lazaéﬁv?i“g{?é???y nep_ 1(44‘ Fl%“d%‘if?%fi%gﬁ‘s" pjoxgbenzyi s
1,2,8-tri a?séproﬁg@hrzcd ﬁaédlﬁ%?rs]&carpﬁ&;e 8- Cyclopropylmethyl 1-(4- ﬂuorobenzyl) 2- (4
1- (4 Chl or obenZyl opr opyl net hoxybenzyl) - rﬂagﬂ}/l 1 122 8tht15 1a(ia-
spi ro[ 4. 5] isglagexybanzy @ 8 trlaza sp1ro 4.5]decan-3-orie; (2 oxolan-2-yl-ethy -
1-(4-Chlor Q&Q@%é)lyitz( ﬁoﬂ!t(fxlyyé?lrzﬁ?mﬁ @Q?ié’zb@ﬂ&){h ¥ d8caiBst iy 4L(42Et8m¢yber&wa=5 (4-
spiro[ 4. 5] ecan- -one; benzy |5) (4- et hoxybenzyl rBaBn}/
1,2,8-tri aﬂagrolgapgylb? meg)y] gj-@éeaﬁ%glazqﬁpgo[ 5]undecan -3-one; ~ 5-(4-Fluo obenzy ethyl -4-

Lo EL! Betigbld i onRRoSRONARRE B oml | L, 2, & tstiamaruspialit, O
-18 WO 03/ 6H608bEET))-USeQi-14RE4, 951@%&-91?1@[53?]@ #1-B0gsH - (4-fluoro enzyf) 9-methyl-
i-pl( fol[zzhéi g?ﬂ %IYAL%TO%ICQ}]%X%(&W {.08Y4 m&&%%@& %Mdécaﬁ'ffﬁ% Ny§ 14-&nidroBedt)AZa-
1- (4- Et hyl isemwy)oer&yn@tmhyl 2-cxd-419rdidzh-sprodirEluhderyibaney | ) - 3-(9ChlorobprgyB-4-(4-
zpl( LO[D|4f th)?cg W&%dxxbenﬁl) %_m@?y% |-oxa4.9- glrz%%ayipirog Sgur}%le?an f VAT I9aEZt}é¥1 -5-(4-
spi r o[ 4. 5] deeavendylP#e€4-propoxybenzyl)-1-oxa-4,9-diaza-spiro[5. 5]updecan -3-one; 1-(4- Fluorob_enzyl)-
g;”( ;1;)[[)4f !551 g é% t n X%S%Z%et?lyljl 2(énfalzaqss%)l{rg[%%?é%lec}ah%_-c;n%;O pr Op)fl(zl-%lu%to%éxgzw)-%z(a:

2-(4-D fl uegy ﬁﬂﬁlﬂﬁ@w@l) Q.-Ir(eﬁﬂ‘yf 1 memoetze@md[s 5Bndygal- npmpy{mmmpbenzyl) -2-
1,2,8-tri aza spi ro%é % (r l% fl uorgmat hoxyt?einﬁ/ 2
-(4-fluoro %ﬁg t()x_y n@:zl 9[met yl 1 2 trlaza -spito 5.3 Jundecan-3-one; 4-Fluo obenzyl) 2-(4-

1, 3] di oxol ?H)pgx%kzﬁz@f)b)&héthi .12, Btrlakd- 85 HMiridedaft-35nee can- 3- 0N4-Ethylbenzyl)-2-(4-
8-Ethyl -1-(4-fluorobenz (4-

i sobut oxybésabyipyybenzy]) - rf“r"t Bdﬂéa%ﬁia?%ipﬂo[é]Sdfé‘é%né Bfie; 1-(4-Fluorobenzyl)-2-(4-
1-(4-Fluor Qgﬁ(ﬂﬁéﬁy)m&h bén%ﬁpwe%yp@%ﬂza siiro[4.50RIeeAYd-one;  2-(4-Ethoxybenzyl)-1-
1,2,8-triaza-spiro[4.5] decan-3 -one;

8- Cycl opr Opéyﬂmgplypygyl) 8-(n¢th1y béﬂ@ﬁ@tﬁpﬂ%spug@(ﬂdecan -3-one; 1-(4-Fluorobenzyl)-2-(4-
| sobut oxyb %Flyt y%)g'rrz%l)%’&lét )qzlal' kaertrgazé sﬁlo‘ﬁ? g@caﬁ?%@ B él(-gftﬁg‘vog’l]ethoxybenzyl)-

di oxol an- 2 uor obenzy 4-iso0 utoxy enzyl) -
1,2,8-triat f(4§pm0b61{2341)-5 nleﬁd’ééérﬂl®a -Spre¢d. 5]460(m3ﬁmhoxybenzyIl)(4*§h(0mbenzyl) -2-(4-

f I uor obenzy Yobird ﬂ?ﬁ%}ﬂ' r}%@fif’z édlg 2%%?%[@3@9%%@% f,! 048G A5 ARG hoxybenzy)-1-

5- (4- Fl uor obenz
- 0xa- 4, 9- di(@feersipned]-&nBthylih8deansrolddiidscan3-pde; f | uortBbpizl(4)fluprabanzyl)-2-(4-

sobto ben t aza-spiro -3 1-.0Ne;

I5 (4uf I ﬁgl’ osﬁé%%%?ibfnzgs Zh%/?'ula?a Spio[?ﬁ]cfé?ﬁ%f Jﬂo?omelto Ihox3[/ ﬁlz’;lﬁ; (-%&’%Q'Zgy]'e%ys'l'(‘l'

- oxa- 4, 9- diflaz@bay)-0-(f &oﬁutbxybad@bars-diazaemeqw 5ldecbnGhiney obenzyl ) - 4- (4- 3-(4-

i sobut oxyb | )-9- met hyl < 1-0oxa-4, 9- za-sp un n- 3-,0ne;

i i P R
- 0Xa- 4, | -1 -mét al ecan-2-one;

fl uorobenz&lg) ?A){ pro)r()%xx Sn yl é dllaéz_% |rol[r %Hmdecan 3- Qne;
1- (4-Fl uor 81HE]S? )Jmetho yoenzyl)-4-(4- uorobenzy) methy tr1 za-spiro[4.5]decan-2-one;

2- (4- et hoxBagmnayk nu&nnaxtz!ﬂyl 1,32(49sdblifoRZBnA/DL I, 1§ -7ia2] -t ECH Becdn-208¢; 8-(2-
1-(4-Fl uorobenzyl}

cycl opr opyl héﬁﬁmewﬂﬂ)ﬂ)g“ Hellugiabengyh-3d4+isopuoxybenay 55 Sirtmhwaelnldecahe:
1- (4- Fl uor obenzyl) - 2-
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(4-1sobut oxybenzyl)-9-nmethyl - 1,2,9-triaza-spiro[5.5]undecan-3 -one;

1- (4- Fl uor obenzyl)-2-(4- propoxybenzyl)-9-net hyl -

1, 2, 9-trivpaBepicrH[ 5. 5] undecan-3 -one; 1-(4-Et hyI benzyl) - ?C(I"A}S02l41476

i sobut oxybenzyl )-9-nethyl- 1,2,9-triaza-spi ro1[‘b ] undecan-3 -on

1- (4-Fl uormeerazw)luczot(enzyl)egf@mlmxmw%? Hssbybd Qynlaza@m@t[mlundecan Fohe; 14

2,9-tr | dec t . -
4-f1 uor o H%rﬁ 2&?%&/ OPHOPY mfa‘g %ﬁ?&?&éég |2:128 MB%P ec as—ns-]]m}d(g'%aél 3-one; 1
4- Fl uor(qt&hﬁ&WehzyZ)-:{ m-lsobamlxulteoxyyb%nmshbllﬂ 89Mhyplm[5 5]undecan-3-one; 1-(4-

(
2,4 8- ebraaga ool Sl ehaN s Sty D LLugROE KOG ) 1.6

(4-Fl Uorﬂb&ﬂﬁéh@l) 2-(4-4’5obutoxybenzyl) 9-ethy1 2,4 9-tr1aza spiro[5.5]undecan-3- one 4-(4-
i sobut oxybenzyl ) ir decans 3- e (4-
2- (4- Oyc] O%WBWFW )ﬁo()%%gwngyl? %-me y?ﬁ) -oxa- g% d5 Jza sp1r0n5 %u&ﬂ:@an’ 2-one; 3-(4
( 4-f 1 uor 0bEﬂEéWb}nzgt)MhMmeer&ymaﬂﬂhﬁmmﬂB'9 -dejzal s Sundeesn-2-one; 3-(4-

Ethyl -1-(4-fl b
I Sobu%/oxyb thoxyby uf?zrzggle@rféﬂgbgrﬁé'p-g[rﬁqt@]l-d-é)é(g-a,?él_l%ﬁ é}?lroéS_.?]ﬁr_uiecan -2-one; 5-(4-

1, 3] Di oxol P—l'ﬁo%béﬂzyﬁ-ﬁl’[éﬂg)o pdxybénzyl)-9-methyl-1-oxa-3,9-diaza-spiro[5.5Jundecan-2-one; 5-(4-
quorobenz |)-2-(4-iso

ut oxybenz pir dec n- 3- one,
Di f | uor one¥heseperend-vi(} P@P{‘YP@FWU' "Bﬁ%ﬁz]y‘l”‘)a 3392%5?@7?8[5%&1 ecfu?l A2%- spi ro?(ﬁ 5] d
ecan- 2- OneF‘uéro()‘]hzyl) -3 (4-propoxybenzyl) -9-methyl-1-oxa-3,9-diaza- sp1ro[5 5]undecan 2 -one; 5-(4-

Fl uor obenz - 3-(4-1 sobut oxy | ) - 8- nmet hy i-1.3,8 gg\]z 5]‘183”2
-one; 3-( 4Fluorobenzyl)-4 (4 1sobutoxybenzyx 9-methyl-1- oxa -3,9-diaza- splro[ undec n

Cycl opr OpyHIi%Fo'Bgﬁ%ﬁ%%XJo))ut? Le(bénzfyi)@%&mm&kb)w&hmisﬂw[s S}uﬁde%aﬁ Pioaga- Spi@ol 4.
5] decan- 2- one; | Uor obenz

3-(4-i sobutﬁawyﬁenm}g (41ﬂ®r®em2ryl)§zra€tbiﬂr2r%flﬁ HliepacrireldSypdecag3epes [ 54

1, 3] Di oxol t,hyl L) ) yhenzyk) -1, 3.@-tri
aza-spiro gn@ 3 ﬁ 45&{ n%&%ﬁ%%ﬁéj} )ug) r%éé!%/‘ruggglg% gﬁ%{@%g‘%ﬁ ) @

1- ( 4- Fl uor @befmyrhz)y})g—(@@rc@bhmyzyér%mttyyla-mt%ﬂla@ suirafs S hundeean-39neso[ 5. SHédndec
an- 3-one; -

Fl uor obenz%}“&Oﬁ’-e?zzl-)'éy%TloB?%WF%)r?orﬁﬁ/tg}g'nzi%/xfl) Jgliaze; S%Ir(f i]uﬁdegca? PR a SSI (r4 o[ 5.
5] undecan- tRgEendyl)-5- (4- ﬂuorobenzyl) 9-methyl-2-oxa-4,9-diaza- sp1ro[5 5]undecan-3-one; 3-(4-

(4- Fl uor Obenzyl lzenzyl) 4- (4{ f? oro zy%g;-methl)l-t%larEEé d1¥za spfr(ﬁﬂ%]c{ecanaf@nesm ro[s 45(]4unde

can- 3- one; Aoy

Fl uor obenzylaor(%mﬁ 1)t3r@fmmwmmp&ybmpzytmauﬁsmtdquhrog de@att-2-omz a- spi rde@s. 5]
undecan- 3- one;

Fl uor obenzy F‘)Or@e%zll)l 3PS RA DA byl g3 S diazag Pl R 196t 9957 5. 51 untfécan-
3-one; 4-( 4tuoroben 1) 3-(4- 1sobutoxybenzy1) 8-methyl-1-thia-3,8-diaza-spiro[4.5]decan-2-one.

Et hoxybenzyl ) - 5- é{&%fl uor obenzyl ) - 9- net h%“e- 1- oxa- 3 9-dj aza-spiro 5h15rllundecan

-2-one; 3-(4- E(¥ERYbenTyran Snlioﬁmlmlnﬁfdffd FROYds. %S’?I"e“ilon possess Ghirality or

- o0xa- 3, 9- diygga; SiRtal Qfmre STINACGRBN grcﬁfﬂﬁs cgm}{oﬁnds of the invention in their racemic form,
Et hoxybenzyl ) - 4-(4-fluorobenzyl)-9-net hyl -1-oxa-3, 9-di aza-spi ro[ 5.5 undecan
-2-one; 5- (edantio-enriched forms or enantiopure forms. The present investigators have isolated individual

Fl uor ob enz %%\an%m@r% -RHARWYRBRENL 2xRssBRicB¥din hifX @mBoddndlit@8hs BbhRlurdSdundeca

n- 2- one

Fl uor obenzyrhx)en@an(a@d o rebidentighl)acvifyeaf Hhe| twp fagmag togvagls gloaoamispictPSBs- 5] undecan
-2-one; 4-(4- £ th

Fl uor obenzyl ) -3 [? A?%r opox]§/r fé:'rnr%d Iegnb%dlmerft C%mpoundSSO 9t %llgvzegtlon ilsr o rrépqgff‘undeca
n- 2- one; 5c(>mpolﬁhuofrfoﬂnmmzlyzvljleh4ar( Momczcbinajtttmhy benpophd ofFometin il - |

-oxa- 3, 9-di aza [ 5
Fl uor obenzyl) - 3ﬁ€%7rsobm5 ﬁ ﬂefy efnogstra% it?blhf (nggbgd%mél-)ra\a%%tgmsopfl oK 5']hf’mde
can- 2- one; cémpéunds of the invention, said methods being adaptable to the preparat_lon of all of the
_Eghg)r(])ébegz)(/cla%poung tlhg 91‘&819%?1 l%ét@&dg%tig%‘! t_ozthe(:) ]))(Cal' son’s lllceid ?I‘lzﬁ'lle SaBI i;l’(l)a[n?lé Ltlca gcan
F g or obené )é%()ﬂfepﬁb(e‘éalfﬁﬁifﬂ(é)éyﬂﬂmw oftBe faRhly1 ar@ alox@itkin thedtape af Spiinvedtiond] undeca
n- 3- one; -
FI uor obenzyl ) - 4-[0%8hr opBheA8ERSYIdS o thdpvytiongmay,in sonew] By BFBAEHPY PSS Bittlieca
n-3-one; 5-fdbe summarised below. Many of the synthetlc routes described below require protecting group
Fl uor obenzyl ) - 4- (4-i sobut oxybenzyl ) - 9- net hyl - 2- oxa- 4, 9-di aza- slpl ro[% 5] unde
can- 3- one; sﬁ;at(:ges Ef}n@xlyﬂ%grpt)psguch as those described in T. W. Greene and
-(4-fluorobenzyl)-9-nethyl - 2- oxa-4, 9-di aza-spiro [5.5 ] undecan-3 -one;
3-(4-

1,
(
1-
1
1
1-
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Et hoxybenzyl ) -4-(4-fl uorobenzyl)-8-net hyl -1 -t hia-3, 8-di aza-spi ro[ 4. 5] decan-
2-one; 4-(4-

Fl uor oberplop/37608t- met hoxybenzyl ) - 8- et hyl -1 -t hi a- 3, 8- di araTasn2/0{446 5] decan
-2-one; 4-(4-

Fl uor obenzyrpredive A pnmpiaxyigeniz YlhemiSqyyst Bl Joha tWiley- 8, Bngi 1899 -aspitheg[shoBd dhecan
-2-one; 4-(4- Fluorobenzyl|)-3-(4-i ut.oxybenzyl ) -.8- met hyl - | .

Ehiacs, o ahasRILEeR 8 ra St e B MR SR ab R raritremp s
conpounds af conb@idnoviegd usiy PaB&IBBEy Rivwnafrérh Yheadit. TRpiva peotediing gloupesrt NeBoclhe

i nvention pravides conpounds of the invention in their racemc form

enant i o- entY-EhedPor ms or enanti opure forms. The present investigators have
i sol ated individggdo] enantiisene & 1B afphdPhia@NAREANRSS i rfayEeCRREaIBf achRfvERimith
chiral enbodi nents of the compounds _of the invention and found

non-i dent i GAPseEaRe PVitt gnadgeueheich e G WD chiREorersylpRiprislarar rrauivalenip thsrest of Guse]

A pref er r ed, SpRadi ARBkb&iSREP NS eflent SXialigr ent i on is conprised of
conpounds of formula I which are honochiral to the conpound of Fornula II.

[0087] The Exanplf@¥]dendrizdvaiive futhe adssieedmpipriodine srbsyiepatil icoh gsreridnypeof
the COWDO%H@@F Tﬁeglﬁ-c%eg}é)%%rpﬂreqﬁi@éd?bﬁﬁfcﬁﬂ@ﬁ P8y ﬁ_@uc@i@@%ﬁﬁﬁoﬁ to the

preparation o conpounds of the iInvention by nethods known to
the person skil |[86911n t Kemaeunds pithe msension incwhitlym =g epCHBne Xsa 105 O6FH: mige

compounds qf, Lhg. Eir%)ltrr??\.hta P%ré%c%&i %1%&/&8& Qsedé&%%? bngarSQfs‘ et BV AL 9.

[ 0088] The conpounds e vent1 on I'n general Dbe prepare y routes
such as thOse. suilimriiged:4 64 19k Alflatichef Syrathenite nitogereamddetssivétivact

bel ow requi fe protecting group .sStrategies ikch include groups,guch as
those describators sreqiingy Sl TR 8% e Sl Sps B 3 2081
PCT/ US02/ 41dibstitited iathtives n(@y dd pecphrad & dracribed Gh&nsedtet yl, (Mondsd. Clahn2MWp0®y &
Sons, 1999, an y should be. chosen in such a t t hey. are stable
Co the T eactiBor RS UrE ! Bhetuppiah ARG eiaorgoshagiared o cEGe ReBhee

st age usi noCyvatNeE Qf QBY rdstiamgn Ef-flﬁ)iﬂbeﬂd&)ﬁolélrg?ves Eb/ep'tl&;&l:d Bfiflc@dlési NUte@EOPS 450-€
N-Boc, N Chz, N-Bn. [0089] Cyclisation of the appropriate internedi ates
may be genePPifutEL AT é«‘)édﬂ%ubftﬁut%ﬁa@@-‘é#é B hetrgerg%élﬁg%@ga%@ﬁ{a@sﬂ estqfi t h
chl or oacet ygﬁlcr@:ldﬁf)h d@th @MhaB@Ub YittoBide Shel NQIHERen® redd¥tivelai@@tio® (With priinary amine

car bondi sul fi de and subsequent oxidation. [0090] Introduction of

. . ) , the
desired pi péF fgi haibstipad) trgament (R allyh magrasemabiofidse oy ieaior ve descrbidegbove,
N- depr ot ect L0l d citRI8H §retb dda¥ie Bbidd kS, b9 Bz Ho1yRY) I FbGtaliNEo B SALHIRR ring @99 1]
Conpounds of the invention in which m="1, Z'="CHand X = 0 or OCH2 may  be
synt hesi zedefyctig unetedl y prot ect ed 4-pi peri done as descri bed by Bassus et

al. (Bur. . MedooofheMeompbitalhe O Shventn el GniRh £ 197 N and IV 31 bR, Hlay! e

carbamat e nitrogen uction o esired piperidi
N- subst i t uehwtprérerd dy rdiretksr YnBieds mudising tnmtbpsipic rbichsl end 8g.4ergbutdl @rbazate.

di bstitut i i ) i Fi .
O gubst | gl i kA SRgi AopRr SPRLE R USREHIPRS, D PSR Sy e
i soxazol i nefolléwdd byvedidbtyver dehvege viethel teavaefes, f@pelidnsaf thenpipdridingeby esluttivieng

0-am noal Coar}r(ljlllaﬁiog.i Xﬁ}sllaﬁcbne, dgpercs)tiecrtl%g of 91|e rh%:r zqclieeasnd c'ﬁ‘l‘(lzl'%sgtqorr]lagti\ize\é %!lﬁy desiﬁe’dSSi)irocycles.
Depending on the desired substituents and their positions, these steps may be inversed and
additional protection steps of functional groups may be required. Alternatively, the compounds
may be obtained from an appropriate [-ketoester by reaction with a bis(2-chloroethyl) amine
derivative to form the piperidine ring. Reductive amination, saponification and Curtius
rearrangement lead to the cyclic urea derivative.

[0093] Compounds of the invention in which m = 1, Z = N and X = N(R) may be
prepared adapting methods described by Bhatia et al. (J. Med. Chem. 39:3938-3950 (1996))
starting from the suitably protected Strecker-product 4-amino-4-cyano-piperidine.

[0094] Compounds of the invention in which m = 0, Z = CH and X = CH,CH, may be
synthesized by Michael addition of a nitrile-derivative to suitably protected 4-methoxycarbonyl-
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di substituted or 3,4,5-trisubstituted spirocycles may be prepared from an
appropriate (err)-ketoester by reaction with a halide to introduce the
5- subst i twenB/josmeegluct i ve ami nation (wWth a primary am ne PCOrUSOhel476
3-substituent), treatnent with allyl magnesi um brom de, cyclisation as
descri bed aheal@enepipuidiae, il‘ftﬁlcﬁblewf ae ritiledreupd o bihee atnd Sol{ctved . bybYactam ring

o Y )Rl B L P, e B9 P LSS B TR,

may be preparedpobysja Stbﬂﬁﬁ&ﬂﬁs 8/t heshtioniinwalc inhg 0aR =aPRRAPX ATE,@ ey de
and e.g. tert- butéoa%carbazate The nitrile may be transforrred ql
ester, whi cierased ot the dPRIPRIIR IS Prigioestel Padeaction mﬂbw@ y W%}thm#ﬁ@omet vl)

oxi dati ve CArRiAd ABRuSTve tdABndioR, RlIBWENSy rEREMH bOMhe Alitrld1® BiePAEIhdI RE1oR¥d by
reductive amnation. Al kyl at’i on, deprotection of the hydrazide and

cycl i sat i oreyglispeen tentepdustion @f s ipinseging gbstitugnb perkiHign shredhdiva agirpaen leads
subst it uentg yanflsitdaghiod@si tions, these steps may be inversed and
addi ti onal protection sfeps of functi onal gr oups nay be required.

Al ternatively, t19896onp&gmaeundsalthpénversioaiimadiohmpmlask “apraopri aEl:N may be

0- ket oest er %;e/ rgrd?f?logﬁ {h%g%ﬁgbcﬁrﬁteaﬂ l%t%l(la'llg{)"y RE&BH *Mth%a sﬁ'lmbnﬁprotgagd M?(&'c}(f%r&eﬁlyf)or m

the piperidi tive ani mation, saponification and
r ear r angenesming. eBaluttovet %hm'nztyml ldeIOWP@éoydeducvat iof ghe podie3p t@@rﬁpmmﬁﬁélowﬁd thie

invention in.

met hods dest ah%ln %nd "ﬁfﬁ’df1 ?tgmé) thelp%ggﬁlxef\%) t@&gwk)ggmgg%geg%@g ‘?%38%& osbs
starting frtonhetdeelrezlwpirwybly protected Strecker- product

4- am no- 4- cyano- ri d| 094 ounds o nv ich =
0.7 0 and. B0 s SRinghER of by MABSIIBGMEY " hdel CHBI & o0CBR e b
nitril e-derpregirédia dE@rledlllﬁEbdriyplcpt ot ect ed 4- et hoxycar bonyl - -21 WO

03/ 057698 PCT/ US 14 nepl eridin redyc

nitrile-group to%wﬂ glpoqrggpg ‘qnd‘&f"g'r‘ﬂ‘ a ifg\ﬁ]ﬁ%{{?( SH%QP{%Wagtqeon

of the resupbpigi mg@t@&d &a&ﬁmﬂw@ﬂlm@m @écah hemagauueact-t 91 DeMkdil(l'I@m 43 4045
substituent, [0095] Conpounds of the invention in

X = CH20 ma(} ) bprr@aﬁa%mfh ryfiaEife %ﬁbﬁ@ﬂwitﬁﬂ‘é’mblé?ﬁe?tq(é?lb’é@f‘ é)ry %W‘F%&@H on
with a suitabldnREQEESE f%,ctv[mgsét%1 C(bdgtpcrh%rowb)@zslamm) T'ﬁ@%&t)ﬂ)r‘i/a@eyﬁi‘%tﬂé‘édt@ﬁ,

foll owed by reduction of the nitrile to the al cohol foll
cycl i sat i onl.arrdiorpopiensard ipfodyred yellpyiasiep prdigaedagtiys emingion: by al kyl at i on or

reductive am nat jof V\gb]' ea@%mp&%d"s Q?tk@‘%&eﬁﬁ ﬁ%ﬂl&%d -z LRI XCOGHOQ%%%

the invention in N may be repared
t he appr oprpram@ed\bserarstnekl@r csmtthI @orbwrtaé)acmomted\n%mpealdsmn araba yaqutee@tr@d

bi s(2-chl : .Ql
0152 Sl or ASLIML RS, TERSUEHNE oL DL AR L 0R0, Bl SRR
pi peri di ne wmethsdsi desreibtd id;ovalaﬁdgylmbn Mteobasmdddwﬂyswe)f &wi ematyicha cdrigsgatts furtcgon He

%e_fia::lgdxsgi %%%8' nd 1n%0(910t1<ln60% Ounﬂlnaglf%;?g%} ap NS SE(?IQ d%:s'?re*’n (;rr?p%ulgcn =0 Z=

[0100] Compounds of the invention in which m = 0, Z = N and X = CH,;N may be
prepared using the same strategy as for the preparation of 1,2,9-triaza-4-oxa-spiro[5.5]undecan-3-
one, except that the nitrile is reduced to the corresponding amine.

[0101] Compounds of the invention in which m = 0, Z = CH and X = CH, may be
synthesized by Michael addition of a nitro-derivative to suitably protected 4-methoxycarbonyl-
methylenepiperidine, reduction of the nitro-group to the amine, followed by lactam ring formation,
alkylation of the resulting amide and introduction of the desired piperidine substituent.

[0102] Compounds of the invention in which m = 0, Z = CH and X = O may be
prepared as described in Example 1. Alternatively, a nitroaldol reaction may be used to obtain the
desired itermediate 1,2-aminoalcohol after reduction of the nitro-group, followed by cyclisation.

Alternatively, the compounds may be prepared by epoxidation of an appropriate olefin, obtained by

Wittig or Hormer-Wadsworth-Emmons reactions from suitably protected 4-piperidone. Epoxide
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[ 0098] Conpounds of the invention in which m=0, Z = N and X = CH2CH2 may
be prepared fromprotected 8-aza-|-oxa-spiro[4.5]decan-2-one (Millen et

al . J. Moo oGloetsps 43: 4045 (2000)) by reaction with hydrazcmaisor/inane
S-ethyltrifluorothioacetate, followed by a Mtsunobu reaction according to
NEng et al .opérieg withedoniadr aGRfrary 48184, (pliowddebyaqyplisaperi witle asxhb&trhet y@nakni, n

- and 9- it are intr ducedb ti and/ o ctl
am nati on. ”@@g’é‘@ ﬁﬁ%%ﬁﬁgte% TegREeq elﬂ%?%‘ﬁ&n St s ?15“65 pipS u\éetktluem & x
CH20 may b&lkypiheﬁ)afreddthylva afnifa8ak Gfads yon thee airget fcbmpm&dl Badidey tbas Qtrepatacion of

4-pi peri done and a carbaza r.a appr.opri ate razin. Tr ansf I‘ITB.tIOI’]
AP S Tt R T R AR R R e e

descri bed aRgi@etriakpokidatioromethed éfake def 4 doydibal yshslitohtutd)e geloshpal ormthers.
carbazate function if resent) qllntroductl [i]of t he er(llgllfne e

N- subst i t ughfernasgl® %harp[)eﬁ%asalamléﬂ ¥GRHARIeE mefhed FHy b%ﬁ%ﬂ@ﬂﬁ&% CROge ring

i nvention 'f@nﬂﬂﬁbﬁhﬁdltematn@ly, Zyutally q:ﬂste&feo: 4%%Wb&91-m@thﬁ@&b@dndiﬁd Nyt e
Sahe strateg prep aration

for the

1,2,9-tri az& w%s@athg ﬁ‘ibfléfosh@]‘mﬂ‘é&élf%)ﬁgtedd?néhafélfﬁeaﬁ?(m@ﬁaf ep¥idation pqeprginedo
reduced to ﬁtQ@tuFe%rB&aﬁ)@ nﬂédﬁﬂie%ﬁlﬂ?g wﬁ@&%]all@%ﬁ@@%g&t afd Slidutibm ¥ Lihk ir@Nlting
which in = 0, synthesi zed by M chael addition of
a nitro- demrmy \al@om lgaaiis tieytihey deé’toélzfﬁ e@omwmcw@wwrltssﬁweﬂed i nto t he d esired
met hyl e”ep'sBﬁBdeéhé‘ aﬁt%%ftésoﬁe%bédh‘?n “Eﬁaﬁfﬁregrlouﬂltérﬁhtm? amAg Fabdowed by
| actam ring mati on | atton of the resulting am de and ‘i ntroduction
of the deS|m@hbmpqybqnwﬂmntéylsmw:ldmﬂamy b eanyeitedGorap cuprdwmgfically @urensporide &b | n

which in = red.

At or nat | vergeoSe spokuB S5 G0 P Shenll SRR A ASRGEDRBHL Smfpt TR fon

i nt er medi at\eltHLa Realivrpodd cogvot wilf the lesttr@kmpt reduptlofl Qyticsalm'nt albylgtrcou preqhiodd aoded
by cycli satl ternatiyv o]

epoxi dat i on %?duéfﬁo apt[e; {hg &pleg? ng svbsP GertOR TTE 3 1r\]/81 qu %og%n%g%sdbeb thtroduced by
Hor ner - \\ad syt dn- dppropriste ri@-aminb el a‘smom ghai chadll tympllamt Re;tceoh 4/-|th)|aﬂy)lr nggmagum
Epoxi de -22 03/ 057698 PCT/ US02/ 4147 i mary
S ne. 1 of 11D oy AT SHFBIT SR i8S AR Pen o e afheinf Bk bl

t he car bamakastivd arhigsiionned fisndikyaticnad tetcadamat 1dabeto desiesied epinfiemethatie pure
substituent by alkylation or reductive am nation |leads to the target
conpound. B¥EVHES the preparation of enantiopure conpound as described in

Exanpl e 1, an engni3)oselm®aipbu@s 6DEE fnv&iboh @NwRiBl mi=-NG I71denand X&SNTJSHBJUHZ%ay
epoxi dation nethod of the olefin as described in the literature,

Jacobsen orbeqreRsFes by pPeskeraypihesisnvolying piitably passisded-piperidans sk %k%ﬂpéﬁpf%tﬁ

met hod may Dendis &lint Ot dayiechrine r@éﬁﬁ?ﬁFQﬁnfelvﬂ% a GREIARL defant Nk el{en@Ednvabmeh is

sui tably protected 4-nethoxycarbon met hyl enepi peri di ne may reduced to
the allyl aqherbﬁmecmt@ﬁ rp@cgwr@mt@a Evlisiian of élsesre%tym@%mlp% (aéﬁsbfém%qtts’ﬁ
according tQ., | L&EShY! GitlP }Q)QEQE‘ Pan Ech%'leq{ethng@ﬂeM tWtﬂehcy@thﬁE@'AI rlgtﬁ)'ﬁ'
reagent and 3)x (gllat ion’of the Fesulting rimary al cohol l'eads to t

A(err) - hydrmssyctizarmioxtydn scepammbe wehd tohintr U%N\Pmetlélde ubstguenite Ild%smrlerdway, the
spirocyclic i ik y
protected 4 6 %@%P«%{%&Q quago ﬁg ﬁépaqﬂg nepier | %/ L;]Sln h %a@&%l éﬁ%r é)%%iosgrgilri:zlr
enanti oneri I(e@ehyfopwchsaepmﬁaddieod}lyuse of protecting groups may be necessary).

[0104] Compounds of the invention in which m = 0, Z = N and X = CH, may be

prepared as outlined in Example 1.

[0105] Compounds of the invention in which m = 0, Z = N and X = N(R) may be
obtained according to literature methods (Gstach et al. Synthesis 803-808 (1990)) by treatment of a
suitably protected 4-piperidone by reaction with a hydrazine derivative and reaction of the
intermediate hydrazone with potassium cyanate. Alkylation and/or reductive amination after
deprotection may be used to introduce the desired substituents.

[0106] Alternatively, compounds of the invention in which X = S or SCH, or CH,S

may be obtained as described by routes described for the equivalent compounds bearing X = O,
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Jacobsen epoxidation, followed by ring opening with ammonia or an
appropriate amne, reaction wth a netallorganic reagent with the ester
group, rewooBiosnws cyclisation, alkylation if required andpPcirntSopeded i on of
t he piperidine substituent. Alternatively, the stereocenter may be

i nt roduced MGH2 osCHgP byntrapfimopgj @i té exhtation,abd sbpesprietc hydrokylezraipi in@l a thiol
tenpl ate. Reacti with allyl magnesiu rom de, clisatio oxi dativ
cl eavage of**fe" e@ﬂﬂ‘ﬂm EIF%% Pr§g St(:e'grr:}r%a?m?rﬁév lt%iaﬁee } %ﬁhoﬁleerapaaubﬁ'émgon witf
reducti ve awhsyéthiobnndrednversival toakHeyired inereapthned).hBindaripathat keydregd graup mine be

desired enanti onerical l ure. derivative. [0103] Compounds of the

i nventi on i‘ﬁn‘ﬁﬂﬁﬁggﬁmi’ 2}16:&6‘%5‘2’“@“@%“’3}?& ‘ﬁ’(hlgh Ngrgf}tuﬁ%ﬁ@ aﬁgvamﬁewﬁr Po¥FeEs B¢ a
Strecker sydamﬁeﬁidsofmmlvem'tﬂagirsmitrahlw(?g,qﬁgmmdc?f(m.peri donle and an
appropriate prinmary amne. Reaction of the res ing. nitrile with a
Gignard reagent0fVes CREPRELHRE thepveriop dn "?‘h@ht"sﬂg? B&Y PrSPaée‘{]gﬂﬁlc?‘Fve

am nation. dyelpoidhd empfundNe wBRHIY I-NQ 8y arhient #fth &g dRPLaWess eagestep
if necessary), with phog\aene or_an eqlui val ent thereof |eads to the cyclic
urea. Al kylBrsnclohexylipaylfds apd B ¢ theb RbpepnsivEipeerstiad to i ntroduce

N-pi peridi ne subgjddjuentrfe invfhtRn SisBiptdidedVBlarmbdatticabediysBabRUnai@hOHentio =
NCH2) nay be obtai ned by using chloroacetyl chloride or a simlar reagent

for cycli satoimpaurdaddilt janaa¢mipsgimest, preompediiiong ighWeps FapPeed nefcdaayley Y. 2
[0104] Co | L0 Mo £ eeleBisinG; taefieNv@Rth FnirmGiincmy be
prepared a gﬁ%%fﬁ%éﬁ}?%ccggﬁn%}sgpgl.lér%(g\fgf]c@tce:c??rﬁ%r{lm’dgégf et he i néeﬁni onni ny
whi ch i n = @gepible darr@nor eXcipieh R) nay be obtained according to literature

met hods (Gstach @tcliosﬁl - B hgseimsbgglg’l%ﬁtg,oﬁm(éo%%g%rﬁs g&%h{hge@&éﬁ%ﬁ Pd efective in

sui tably protect pi peridone by reaction ydrazine derivative and
reacti on ofinhibingitint etinieyiofit endnygdiniaz oeveptw. t Mhe otvarsion uarefpanadedesAhkthddatdfon
lve am na after . o Jintroduce the

d/ du t] d tecti b
i L e e R

desired sub$
whi ch X = Shemoféadridndrecdptd? Or a BBRenbenabiigy the thoasndesesdptve avithyan refuétzs amount

described for the equiyvalent co nds bearing X = 0, -23 WO 03/057698
PCT/ US02/ 419 A8 SORE" %t W’%BOBVQ?Q? MFSPEPHPRE, ‘g'b‘i’git FUVY 0&%}& PURPTE TCERET
appropri at eThyevaxph aB6 QrtRidef tethaddd bii @hibitidg iabgyaned bf K A@wbanhihé escadtol €ln one
procedures (e.q. treatnment with acetyl chloride and substitution with
benzyl t hi ol e%b?gm&e&h\ﬂefngihaﬁ IF%‘ldceﬁéPOPtPé@g@Wﬁ%ﬂ%ﬁce@?&rm Ar Pyem; (AR Bxy |

group may bgondaRihéeEdefdr With fh dffe8ti@UNoBHRPBAH FHOnAETLMNES confdubdt of AeShiehtiées an
alternative way to access some  conpounds of the invention in which X =

N(R), N(R) Crbibitesinetign of thsrorrpamigfissenitls of the invention in which Y = S may

be prepared fromgify catpieAROME ROnGAFROHEGRori B AMNEHBNIY TeddioPY T QA TaRt
with e.g. the Lawesson réagent or bis(tricyclohexyltin)sulfide and BA 3 or
ot her sul phisroaternimresénsgrris the SHRdesubdass. [ Ihe ggpiompaccieptoempy ksrsekiried frpmaka erakal

phar MRceut T ¢2vou¢ QTRGR- R ple hUdbRGy Y G010 asHR B StontFePr is found
enbodi nment, a conposition 1hcludes a ctonpound of forfmula I, a
in the central nervous system or in blood cells or platelets. In further aspects, the serotonin receptor

is mutated or modified.

[0111] Typically, the activity inhibited by the method of the invention is signaling
activity. Moreover, the activity or activation is typically constitutive. The activity is typically
associated with serotonin receptor activation.

[0112] Also provided are methods of inhibiting activation of a monoamine receptor.
In one embodiment, a method includes contacting the monoamine receptor or a system containing
the monoamine receptor with an effective amount of one or more of the compounds of the
invention to inhibit activation of the monoamine receptor. In one aspect, the activation inhibited is
an activation related to the action of an agonistic agent. The agonistic agent may exogenous or

endogenous.
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pharmaceutically acceptable salt thereof or a stereoisonmer, together with a
pharmaceutically acceptable carrier or excipient. [0109] In sone

enbodi mrerwe,03hmw9conpounds of the invention are effectivePcm/usoniidé ting
the activity of a nonoam ne receptor. The invention therefore provides

met hods of i nhi[bi13ing Em}&ﬁpﬂoviﬁéwarefnemodmfmaﬁnga disegse pomiition aasooiasd with at

enbodi nent,. a net hod i.ncludes contac ne.rec .
syst em contSASHINPPRERBITSR Y P8 & ?&]‘ge%%’ﬂetgoﬂg‘ﬁgae c|1r{l/nensf'ieﬁ1)%|J[’o g Ctolrrlle
or nore of ﬂe@@omﬂﬂ)@wﬂd&t@fth&ép&lﬂcﬁll%eﬁfdcm muhmolae br motkeiof ittteycomibounide of the
nmonoam ne receptor. e i nvent(i on al so s met hods of i nh| biting

acti vati on 'Byen OT}ﬁSﬁrS%f liseagesapdipn aspqqia é” ot PREREIOARNGLF KRG i ncl udes

contacting a nongay Ne hEARPLRL h@xremathsxdss%@ebsmtowrﬁuyrtg asoc A28 ahi dy€function
receptor with an effective amount of one or nore of the conmpounds of the

i nventi on taf at leapi A (MORERITING FICEROTo PAlIERAN Vb oTatfidHign# e Histdiease] @adipn may be

Typical ly, a%&%w%%%dﬁ%at[oﬂ%%t BbnobSind r&@pRE. OTHeNide&CRh@fion M?'b@%ﬂtﬁérméljee
serotonin receptor 1s the 5-HT2A subcl ass. The serotonin receptor

sel ected f rassactabed voithringradsed préiv O RSMRNPITBATESEPIPRA hf)éwaﬁ%@néﬁwﬁ%m%brss éeflem
In vari Ouslfﬁﬁﬁﬁ{é ngoug Fl&ﬁ%%% iz@ tﬁéﬁ?%&ﬁ:‘hoé@ d;u%Hfmxced %IEH?) Sis e thl-ifd8dedOous

system or Pet's. further aspec the serotonin
recept or lrsqumatlettréme rlilmhrﬁellsefdl, tf[l'leloﬁ]S Y3spsnasm| VChetnI*?e dgpressiont §Nigini BeePed

by the neth e is signaling activity. Mreover, the
activity orcpsé(t)(r: eirsi/%rt]tlaggl%\ewesd?{olr%%cal |y constitutive. The activity is typically

associ ated wi th &rgt oniThe rlemmmlalsaqtrowdﬁm wws of O tohpoting oofpfopwildeld forr the
net ho.ds Of I nhl Ay ggmﬁ@t Il‘l\glfgs CB‘IC?I'C& tOr}oadIiTS]Cg]S% cgnecﬁt?o%ta(ggocmted QNIQI% monoamine

embodi nent , PEHAEPCRS ontac noam ne receptor of a system
cont ai Ni Ng retdpeor. NN paGtuler dnetoedinteats, uﬂei bf aIGOIEf)dqu:tof \ic&mahrduﬁot tmfprqmemon offer e

of the conpoupds of _the invention to.inhibit. activation

receptor. ITe W@eﬁ%%ég?,mf‘tﬁjéma‘tftaic{;‘ﬁ?ﬁedﬁsql‘?‘fﬁdbﬁ%&l |g§°uP§ﬂnsé3P$ \9g§°hgﬂpreel%it ed
to the actigpchokis AhcAGO] &m'coﬁ@emenmh@cag@@ycsbsls: sagen hmlmxogﬁm% vor
endogenous. -24 WO 03/ 057698 PCT/ U ?P /41476 % 1}1 Fur t I‘OVI ded are

met hods of MFERHiPRRYUsEd dp i BeABIH AT PEINSALS 874D e ISP Fperangy  hespboss.

nonoam ne rReaPLE, ischdmi®NRpRRAdANKRAL (inchudiiRt defdall MGktydRSr RANIBIpSdiRFdefganldo a
subject in need of such treatnent a therapeutically effective anmount of

one or nor eaP@Ftltﬁﬁ’éoré%fﬁ‘pounds of the invention to treat the disease

condi tion associgjfg W tmpﬁ%mdla%aa%{aecprae tHEDIﬁQéHi'Ibﬁ'Qs L SRERNIO6E trEddihd 4hd ASe of a
di scl osed herein, the disease condition nmay be associated with dysfunction

of at |eastcomeurrﬁo%@muieluf@rctbbp@paratmnt@rﬁq@?@l%@wyt for tgetiniet sciaenhrapia. t leone
di sease Conﬂﬁﬁog%nw R&ho a%ﬁ:ﬁﬁésata@tgmmernlﬂ% agt b V@bje@NiPhed @p@g@rmt&%mem a

receptor. I sedse con |t| on may be thernore associ ated wit
i ncr eased afd)t:mmutlwllaf effeotigasmovat o€ orpoomore el thti WHCbmfdih@llomtlmyo freat

sel ect ed %R%S@}Q%Oag "R YRotee? Qﬁbcﬁﬂlln&xg tfgpr %sg gﬂi Zo%'aﬁr?d‘c!f%mﬁﬁ%(i!‘%? 'ch% preparation of

drug-i nduce treatnent-1’
a medicament for the treatment of schizophrenia.

[0117] A particular aspect of the invention is a method of treating and use of a
compound of formula I for the preparation of a medicament for treating migraine. In one
embodiment, a method includes administering to a subject in need of such treatment a
therapeutically effective amount of one or more of the compounds of the invention to treat
migraine. In another embodiment, the use of a compound of formula I is for the preparation of a
medicament for the treatment of migraine.

[0118] Another particular aspect of the invention is a method of treating and use of a
compound of formula I for the preparation of a medicament for treating drug-induced or treatment-
induced psychosis or hallucinosis. In one embodiment, a method includes administering to a
subject in need of such treatment a therapeutically effective amount of one or more of the

compounds of the invention to treat drug- or treatment-induced hallucinosis or psychosis. In
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psychosis, mgraine, hypertension, thronbosis, vasospasm ischem a,
depression, anxiety, sleep disorders and appetite disorders. [0115] The

i nvent i orwealospspwpovi des uses of a conpound of fornula | f®CTiise241476
preparation of a nmedicanment for the treatnent of a disease condition

associ at ed anbthér emnbstimestnthe @se dfe(berﬁf)(ﬁuhd of forrpdls 1 is ot tie prepuibdidh BENMSJicdhsdsionf a
conpound of, fornul ag{deor t he (;d){te Eﬁ%‘ﬁ‘. Qon. of. a d| canment for the

treat ment dfe EeagperLgldiig- o Leim LECH’é’S@PHffES Ifsi sting of

schi zophreni a, [pBYENOSGEHef tHRGIatRM Hi0thelbdiBity OF the s@dioRRNEcebiteUgatbdRBYENaEY S
such as hal |l ucinosjs induced by _nedications used in the treatnent of

Par ki nson' $2tf Seadey onfiflgynsiteied ciRFpardiiehenddisial pHbGfEFGRME of morsdRre R discase
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di sorders and appetite disorders A particul ar aspect of the

i nvention |%heapaﬁﬁthﬁbepwumqsééﬁbwvaﬁ@n@@é Bsfbegt subteshss (oM ofifranytancs

the prepar ahbQmhe0f %JE%%QM‘BB i§ solfaAlilAOmAC ARG, GRtigty, d1dp AMBrders and

enbodi nment , 1%:9 3 hygd i ncl’udes asém nslos}{aerllng to apsubj ect llét% negd 01]; erssljlgh

t r eat ment aﬁppcttherdwp@@tsu dabg, yinedddisionslv espeqibuthe  infentiere Poyvides rractlesfds t gfetreating

conpounds [ [ e [ [ R sihedi e t

t he use of ycthQSs xH\r%me B oebgrrhsfoql FJT gﬁ#gﬁgﬁé%gﬁéu gﬂ%%% &ﬂ 3

for the t rehts{or@rst andfappatitd dlecpﬂerreni[ravar{o@amm}odmmlg mnmthoarmcé@be@dmmfsterlhe to a

invention is,.a_ nethag f treatin f fo r

t he prepar at Pjgcr{ 0 nee&’ ? P%haﬁgartlrtn © eragglﬁlc% foecggﬁﬁg,&ﬂﬁ ot one grn;lﬂ %d‘%fn%‘(ré\)t

a nethod i ruohupdleﬁls aﬁ lthermsdneon lt[gtrbal) paycshcmq exigraing, hweniemrbn,sthodmuome,atan@pasrra

nventi on t8TEHERICPa gL AP Tore AlS RGP BrBBHI v o IR BEER % BeSbang

of formul a dompsuridost fobraulpriefoatist prepargfonaot zrmd:dm&mmntfoxf chre trdaanent eatpnﬁ:hbsm)f

m gr ai ne. 118 ot her particul ar ect the invention is hod , of

[t Sati g aBEGLE: BPLEr B IO F > GNT APmEo P HEo PRHE a8 fisGrieq and
medi canment dppdtitd dieglidr)g dr ug-i nduced or treatnment- induced psychosi s or

hal | uci nosis. In one enbodi nent, a nmethod i ncI udes adm ni stering a

subj ect in need [8¥208 c h Fyrhen ¢ Rvifeds afen QicH}9dtt PL AAYIDERE @c EFRFEC aWﬂ)(Iﬂ?rprmone

or nore of Jh8spoGREP UHNES oW einzREpbHRND b ort 1ot bEAE cBBImdO6f formula I. In one
treatment-i nducedQ%gl | uci n05|nt§ orp psychosis. In -25 WD 03/057698

PCT/ US02/ 4 1spgdinghot REthod isydeshent , the use of a conpound of formula | is

for the preparat dd?rﬁm&@ru%tHEg&H}&F?&EraE&ﬁxcalny?feét{v@%&Hﬁﬂ‘bfGRf: cSHhpdRad;OF
treatment -i nduced hal lucinosi S or psychosi's. [0119] G ven the nature of the

activity of the weaswingrihtreprossepfenid sptyest powdidl camp@mdnﬁyrebbhdv@fmg & reshemsivene
downstr eams‘ﬁ&fe&%&xgﬁ%‘& J%‘?ehl}x%{éﬁfdis‘e‘és@'c ddftioh A& oLibER LR T tnofd nﬂﬁ’% ce{pn)@'rhnﬁne
di sease stat’e ? h ab es

al n conpounds o e invention may suited for
t he treatnent ofldsnmlzg)phg@ﬁtl‘a pomnélassﬂ ot hleer r‘i’SQpr’Q naibject threem rile igeietin

may be best_suit d far re f.for e [
nybert ensi I Bkl SHMER o NeChebARAE S NALIE ity e

di sorders amgkliorated disease condition is assomated w1th the 5-HT class or 5-HT2A subclass of
monoaminergic receptors.

[0121] The invention additionally provides methods for identifying a subject suitable
for treatment with one or more of the compounds of formula I. In one embodiment, a method
includes detecting the presence of a polymorphism in a subject wherein the polymorphism
predisposes the subject to being responsive to the compound, and wherein the presence of the
polymorphism indicates that the subject is suitable for treatment with one or more of the
compounds of formula I,

[0122] The Examples demonstrate suitable preparation methods of non-limiting
embodiments of the invention and demonstrate the selectivity and activity of the compounds of the

invention at monoamine receptors.
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appetite disorders. Thus, in additional aspects, the invention provides

nmet hods of treating psychosis, mgraine, hypertension, thronbosis,
vasospasmyvoiosobmens a, depression, anxiety, sleep disorder®@canusoappedite

di sorders. In various enbodi ments, a nethod includes adm nistering to a
subj ect i NEKABMIPIES such treatnment a therapeutically effective anpbunt of one
or nore of the conpounds of the invention to treat psychosis, mgraine,

hyper t ensi Bxumplehr: SpitbgticChemsggspasm | schem' a, depression, anxiety, sleep
di sorder or an tite,disord rov ded are uses C ound, of
fornula | for tﬁggﬁr epa eﬁfmgﬁ’etgf’dsam ?Wfﬁrref%gdt"i’t ﬁ{)r@ﬂ? ‘ﬁﬁgpeas ¢

psychosi s, NMR gpcirfeyer yiasir@nsi 000 M ®xﬁﬂh0§ﬁo&m dBSGSRA N anibseh @dthprature.
depre55|on anxiety, sleep disorders and appetite disaorders. [0120]

Furt her prGbanead shifs aHeiNEuE 3-8 denmtl rF§FF"ﬁ§edat°g‘8‘h gsidpal el Vywblﬁ F}é‘ﬁ’i"f"m
predi SDOS' @, 3HPLe&d 170 RE K ALHRANTEDYEDS 2 380 @nd49. ﬁgﬁ > Qhplif&ok@mRoynds
of formula I. 1n one enbo i ment, a method i ncl udes: mnistering to a
subj ect a @rhéqpaﬁ%w%&lzl y effectl ve anount of the conpound; neasuring the
esponse of Sai fhysybl ok SAdhoRRAP WRer HARIRRY gl tdibit HnPodiaiRORST ve
subj ect having an aneliorated di sease conditi or% oclated with a nonoam ne
receptor; sauckes iadénused ywithgput feghee tHugfigrtioy.mdeidivi smquxnhamfe sples pbassi gxdraction
subj ect e ?Rq:l Mpp i sm predi sposes a subject to being
responsi VW&S%‘%&JCE%M%%& ypl cal an the aneliorated di sease condition
IS associ at ed woaps]t he ('B}nlefﬁl tCa\ﬁpwwec&rmACMB@hams ofre pepfooged usenggiither
receptors 0121 he . i nvention additionally provides nethods for

i denti fyi n&lltg §H'l)ef%&eth§g7 e A?rg\gett’?({e)éa}t nent with one or nore of the
conpounds of f oroeéja 1.Méthbd0ﬂ9A@ﬂbochlmnn HRLOESDOo G131 20¢ Ibitdes patep,eGl31dg t he

o1 cdl Sposet PABS G LA 6 BRI AT BEBR U R4 AESCRHE AL A n by

t he presensBDYEledthRpraPhighionphi sm i ndl cates that the subject is suitable
for treatment with one or nore of the conpounds of formula I, [0122] The
Exanpl es denonsifafle s ivaptesgiEpar Behisn RBthodS of™on-Pimertumieptate in

enbodi ment §atef/ackidRitdiiBUSBEiLRARARE7036 RN t6 ADC%LNE o5& 18Ghih Vdok): t@NEloaimh Iovkd Y
of the congounds of the invention at nonoam ne receptors -26 WO 03/057698
4

PCT/ US02/ 494780, hefdAnE- Eiet giapieatine 163ping Fewiage Ionbmiigt ry [0123] Gener al
met hods. " H NVRo3PQCt I acones L Ph&BREART vt c 4093 Mz 75 Whiegas 13C  NWR spectra
were nmeasured at 100 WHz with proton decoupling at anbient tenperature.
Cheni cal shiftsl0d2Y gi iéhpimmeersaPoing gappfil/mef Nelahigerdpreseure,[#€ peigsGaiuiaip,
sol vent peg% (g)h&y(g)aroj1 ®pm (CDA 3) at 7.26 and 77.0 ppm and net hanol (CD3CD)
at 3.31 and 4 Coupl i ng constants, J,

[0130] Method B: Waters/Mlcromass HPLC/MS. 600 LC-pump, 2700 sample

manager, 996 diode array detector (190-450 nm), Micromass ZMD-mass-spectrometer,
electrospray ionization,

[0131] Chromatography: mobile phase: 10 mM ammoniumacetate in
water/acetonitrile. Gradient start at 30% org. for 0.5 min, up to 100 % org. over 9.5 min, held for 2
min, down to 30 % org. over 0.5 min, held for 5.5 min. Total run time 18 min. Flowrate, 1 mL/min.

[0132] Column: Phenomenex Luna C3(2) 3 Om, 75 x 4.6mm.

[0133] MS parameters: Desolvation gas, 404 L/h. Capillary, 5.3 kV. Cone, 36 V.
Extractor, 3 V. Source block temp, 130°C. Desolvation temp, 250°C.

4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-spiro[4.5]decan-2-one,
hydrochloride (69NLS75)
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are reported in Hertz. [0124] Materials and solvents were of the highest
grade available fromcomercial sources and used w thout further

puri fi catwor3/gwbgli c i on- exchange solid phase extraction Pcarusnt/dges were
MEGA BE- SCX from Vari an. [0125] General LC-MS procedure. HPLC/ M5 anal yses
wer e perfornmed Repagti@i tdrers-[1afarbond-2geiabmphanpl)-agl-4(Vetchpd-nigi-pibidiad B) .
[0126] NEQB%%EQ: Agi | ent HP1100 HPLC/ MSD. GL312A binary punp, G1313A

aut osanpl er; $46A col umn conpartnment, GL315A di ode array detector
(190-450 nm), 10464 MeButglidithl ASPMh hexanez aBisomL, $00hae]) & aided agipapiey:

nobi | e phase: 8 mM ammpni umacetate in r/ acet n|tr|Ie adi ent. rt
at 70% or glndapstlfralgﬂym?m@ : Coved sojgiopiop o 004 aL%%@POBon B
hel d for 325 n)nt J()e@afhersumﬁémasmarﬂw fo Faws atselutlomf/wmdo%ﬂﬁﬂyl)@bmm
Phenonenex Luna Clﬁ§ (err 4. 6mm [0129] M paraneters %ﬁng

X
gas, 10 L/3d(2-5Reéb ‘i“E‘élr) H}ﬁ%@ %Q‘an@) wpg adsled o heapixtupegyas stiregigr30 Ryah
[0130] Met3adlsoB: . WAN-RES)IMperiRAB$S52 RIPL 68 molﬁme&@opwwp ,ovef?l@qmaam Solution

manager, 996 di ode array detector (190- ,
ZMD- nBss- s‘ﬁ@caﬂlpWﬁ‘iatOéYam t@ftend POEgdria ausalmdzlatxwof %ml}er @W@#ﬁtﬂé@ Pafshipo
mobi | e phage %or 5‘%’51@@1@@} W%%Eﬁﬁ&i ithe JYRLES {a%eé)@r@étgcf 'leﬁl arﬁk@fmp@ﬂfons(;fart

at 30% org. . up to 100 % org. over 9.5 mn, m n,
down to 30diethpeter. &mracmecsls reyer wes| apidifed with 4n1\ﬁ aqT A a“rdu?im’@?tﬁ‘ia onee Wi,
Fl owr at e, 32 o] e (2

2+, o [ o199 Bameatad arth TR TR p SO b LU g,
Cone, 36 Vconcdi)h’bfeaoh Oolaguold gikingS6INICSE2 bdsoc Ihghtemfﬁow 1310 @hidbeis olsvdatwnmnutt farther
250C. 4-(4-Fl orobenzyl) 3 -(4-isobutoxybenzyl) - 8-net hyl - 1- oxa- 3,

8- di aza- spVFgumeS]decan 2-one, hydrochl oride (69NLS75) -27 WD 03/ 057698
PCT/ US02/ 41476 [ofsgpar &, =on3@leOH/CH,CI, 1:9).

4-[ 1- Car boxy- 2-(4-fl uorophenyl)-ethyl]-4-hydroxy-1-net hyl - pi peri di ne-
(69NLS42) . [0134] n-Butyllithium (1.6 Min hexane, 18.8 nL, 30 mol) was

added dropwi se Pﬁéﬂ%ho@t I pf i W(mﬁéro@n@l}w LRihil- CORL B8l d&ed-tHikoPN s Ribcan-2-one
N, N—dllsopro lamne (4.2 nL, 30 nmol) in THE (25 nL) at -40C The

SO!UtIOﬂ fed to OC and a solution of 3-(4-fluorophenyl)propionic
acid (2.53 9, 1@1%10') The cHide ;(&Qldmk)demlv@d@ﬁdsmﬁt% mxﬁxﬁtn)%w‘é@%ls%wédr fd
for 30 mn at , cooled to -78C and N-nethyl pi peridone (2. 18 mmol )

added dr opiplusee (P8 rmLJIBtrlmhﬁlammﬁé‘l $dmlt G ﬁlm%?@d é!mh@wé@ow@owh%ﬁlet G-88tmlan§
poured int f?xm%l)S\Izéré Egcféd,nAn%lttHcr Brin@lre dLRLEY l)%ng{t THOQ V) WA miRdes, \LI@DQ), the

residue dissolved in dichloromethane (200 mL) and extracted with 1M HCl (3x100 mL). The
combined aqueous extracts were basified with 20% aq. KOH solution and extracted with
dichloromethane (3x150 mL). The combined organic layers were dried over Na,SO,, filtered and
evaporated to give 69NLS44 (2.06 g, 49% over two steps) as a yellow solid, which was used
without further purification.

[0137] R, = 0.25 (MeOH/CH,Cl, 1:9). LCMS m/z 278 [M+H]". HPLC #z = 1.9 min
(method B).

Preparation of 4-isobutoxy benzyl bromide (69NLS69):
[0138] The alkylating agent was obtained according to literature procedures from p-

cresol by Williamson ether synthesis, followed by a Wohl-Ziegler bromination.

4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-spiro[4.5] decan-2-
one, hydrochloride (69NLS75)

[0139] The oxazolidinone 69NLS44 (crude, ca. 7 mmol) was dissolved in DMF/THF
(1:9, 50 mL), sodium hydride (50% in oil, 0.67 g, 14 mmol) added and the suspension stirred at rt
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m.). The organic | ayer was discarded, the aqueous |ayer extracted with

anot her portion of diethylether. The aqueous |ayer was acidified wth 4 M
ag. HO awo oensTeact ed once with dichloronmethane and wit hpaThisozmmalze (3x100
mL). The conbi ned n-butanol -extracts were concentrated in vacuo, givVing
69NLS42 asfom30 myhtbefpest thevropivise additierhof the bromidevioNASAY (F- et ﬁéimol)piih? MEWEi on.

[0135] Rf= s}m(f %Y?g_( nﬁ‘%@ t}ge Jpa% tloggirb% eﬁ%t'hﬂrbc&fate [arjfd \g?t dre The organic layer was

4- (4-F uoro%senzy l'aza-spiro can- Z2-one
(69NLS44) . seﬁzﬁal%}nd'ﬁheacmemdéaypr petraptdcﬂ tvacedeith ethyliageaté I Sa@binedorgdric LS was

di | ved hyl
O ool S GO bR A5 30 PR,

refl uxed Odhedrﬁut@ﬁiphyThe sﬁlﬁiavgat ala®igl @irbV e dstépwisea @uedljent he” Owé/slmubanol in

di ssol ved i.n di chl or opre d extracted wi.th 1 m.) .
The conbi ‘H%‘Horﬁﬁ‘ﬁt@@lﬁs 836‘[°§ 0&8?%‘”8155 PEURGS Qi £ 290, Y X f‘ LJ&QOO “and
extracted ydided tdé &bé @ﬁ]ﬁﬁ'&ifhﬁdﬂﬁtle( Wud@msﬁheﬂao@mnm a@raga,mrkessl «ayél?‘hs

were dried over Na2SO4, filt evapor ated to gi 6g,
49% over tHEPSTEDYY dissolyed, iy i ‘f@ﬁ?rglé‘i: e megh‘“v\}a@ TEE °¥%]\?ﬁ%tln ﬁl#h[y}?
purificatiQeipitdh3fdm Rheptafl, 25 affdda @hd t3dedehride O9lt aslLMBordsz s@iiBin| di]tativeHPLC

tR=1.9 mn (nmethod B). Preparation of 4-isobutoxy benzyl brom de
(69NLS69) : Yigld138] The al kyl ati ng agent was obtai ned according to literature

procedures fromgpggcr esQk oy (Micbki@ean Bt hevs syt gsi+$1)". F BINMRedDOY, feee

Wohl - Zi egl er brom natl on.
4- (4- Fl uor otieei0-96 @, 4. 56t8uEbxy bt $# (mgliwimlf). 1£0dwal 1, pip-H), 1.62-1.70 (m,

L 9, Mot SR, e,

oxazol i di non I'Ssol ved 1'n { THF (2
50 ni), soZiiIunp HdeGd(m(lHO%)rHl) 260 (mOLH6 pigH), 2470@@1}1 Bl i Cihéry), 2.85

bt or ot noClr Bk S8 Palddh CBRTL T H0E By b e CON Gl (1.5 ¢ ey 5‘31%

m xt ure V\(iSZHU#rﬁmea]HZ(EH) f4c6|9 (dhiFBOc 1B ICHATEL! 6.0hed7 et $iberr-1ex H§Z|NMR

i1 acted (GRS MR IEE R S 1 e i R oot g & B e 00 (et

dried over-l‘ia%f@h i nist@rledsqadfcquptmap ed J.p vaeues7.3hesoneséxived, vas =
purified b¥ C romatographﬁ on silica gel, eluting with a stepw se
gradi ent o244 a8 HekmalIe Mindme@pd Rl or omet hane. Repurification of the pool ed
fractions on an acidic ion-exchange SPE cartridge afforded the free am ne

of the title conpound 69NLS75 (1 10 g, 34% as a colorless oil The
Corrpound .-‘3‘5 QPR _ﬁ_ Sz Yalm T ORE 5 :‘-'-i‘.:’ -! h dl 2 -G Blaa) a4n-

HC in di eB;%%hﬁ;gf}fﬁfonde @ﬁigﬁ)t at ed from n- heptane, to afford t he
hydr ochl or sa as a colorless solid in quantitative
[0141] The title compound was obtained by a procedure similar to the one described
for 69NLS75, from 69NLS44 and the appropriate benzylbromide derivative.
[0142] Alternatively, 69NLS44 can be first alkylated with 4-acetoxy benzylbromide,

followed by basic treatment and alkylation of the resulting free hydroxyl function with
cyclopropylmethyl bromide.

[0143] R, = 0.45 (MeOH/CH,Cl, 1:9). LCMS m/z 439 [M+H]". 'H NMR (CD,0D,
free amine) 6 0.33 and 0.60 (2m, 4H, CH(CH,),), 1.20-1.26 (m, 1H, CH(CH,),), 1.37-1.45 (m, 1H,
pip-H), 1.58 (m, 1H, pip-H), 1.79-1.86 (m, 1H, pip-H), 1.98 (m, 1H, pip-H), 2.26 (s, 3H, NCHs),
2.34-2.42 (m, 2H, pip-H), 2.63 (m, 1H, pip-H), 2.77 (m, 1H, pip-H), 2.87 (dd, 1H, J = 7.0, 14.2,
CH,ArR), 2.98 (dd, 1H, J = 7.0, 14.2, CH,Ar), 3.58 (t, 1H, J = 7.0, H-4), 3.72 (d, 1H, J = 15.2,
CHyAromecrr), 3.80 (d, 2H, J = 6.8, OCH),), 4.61 (d, 1H, J = 15.2, CH,Aromecrr), 6.84-7.21 (m, 8H,
Ar-H). HPLC # = 6.5 min (method A).
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yield. [01401 Rf= 0.39 (MeOH CH2C12 1:9). LCVMS mlz 441 [M+H +. 'H NMR
(CDA 3, free amne) 8 0.96 (d, 6H, J=6.8, CH3), 1.24-1.32 (m 1H, pip-H,
1.50 (m wHo3pswmsd), 1.62-1.70 (m 1H, pip-H), 1.83 (m Pdr/ysop4HHye
1.96-2.06 (m 1H, CH(CH3)2) 2. 17 (s 3H NCH3) 2 26- 2 34 (n1 2H, plp H) ,

CH2Ar F) 2. 85 @91 g iﬁﬁg§7ﬁ6 142 CHZArF) 334(t 1H, J _70 "H 4),
3.57 (d, 1% > iBu), 3.63 (d, 2H J = 6.6, OCH2CH), 4.69
(d, 1H, J = 15.2, CH2Aroi B"), 6 73-6.97 (m 8H, Ar-H. 13C NMWR (CDClB) 6
19.5, 28.5 31.3 34 2 36 7

114.9, 116.0 (d7B&49y = o= o1 656“”1029?%‘/4%%’6 I%e"yi)sﬁhyg/s'f‘?iyd’%ljﬁ’e”dg op
132.9 (d, vyl @ideprt-bkBlesty (052S52). 162.0 (d, JCF 244.0). HPLC tR = 10.4
mn (nmethod B).

3-(4- Q/C| opr opy[IOHé‘t] hOXﬂMVIh)unﬂ(l(%Mf llnu}(l.ﬁx%eﬁé)}ﬁ‘ K %Wl wgs added dropwise

- 0xa- 3, 8- diRzassihg Sleft 5ThidQE @ rl:‘ogled S ion AV, FERERFIpIR MR IDIOSHZ) 14 Ddvhb)) ithe
t|tIe conpound was obt ai ned Procedure simlar to the aone ? é bed
T

for 69NLS7HIF f(llQm"iﬂ@%H_S%hCaﬁée tSH]é‘ 19h e praraed t%&‘%yﬂﬂﬂr dIEPYEOY&F iy
101421 A tﬁ%ﬁgﬁ}p‘r%%dc acﬁﬁ(ﬁ"—l%‘h 6 fhoPSn THE$8 mal k¥ zfﬂti&ij TWE hlknfte RELIBEY for 30

benzyl brom foll basi c treatment and al kyl atj on of the resulting
free hydr oxipl atfr nc@@lpémo vast and WeBQEH piRerAeNCHY 108 (1 érﬁ geol) 1o {UH URMLL agdeds
(MeOH CHZ%%) {%Ner VB W2 sdtdRn Wﬁ'kﬂo@ved ‘td YR o (I Pured frft@@stﬁffgd'?ﬁ)(tufé &t 33
and 0. 60 CH(CH2)2), 1.20-1.26 (m 1H, CH(CH2)2), 1.37-1.45 (m 1H,
pi p-H, 1. 6&h(1nther_|_(]-1|00 pjm]'.p qq;l waler‘,(@O MGT}(enqrgqpm lagerpway)d 1scgrd9@ ttlemaqufpps llgyep’ H) ,
2.26 (s, 7

(m 1H,  pi p’trﬁé\éga_% t%enc%’g%%o%ﬁ %f él@h%lgﬁ? @h@a({d):ousa i@l?’wgsnimdy'!ed \Qi'tkp? kﬁ aq 116‘1

7.0, 14. 2, to@GHZAS Bryd exﬁa&&i With dithproghetharig, (@xlOH-m(I)) Tig:, c?@b(ndd e)chts jvete d_t@d Qver

CrioAr oNeCP 505, 8l o ppensted ppectly S SRR 5ok Y RB Jg =020

WO 03/ 057 6Q8hdiCiut eyt iAdA166.

4- (4- Fl uor obenzyl )-3-(4-1s0 X I aza-s [4.5] de

cane- 8- carboxylﬁ%gﬂaC|&Vté?gzh@?ég%géﬁ ?ngﬁ§%7§ 2W43§P§F|@%1 ﬁb£8

4- [ 1- Car boxXy nn (etfddumr ophenyl ) - et hyl ] - 4- hydr oxy- pi peri di ne-1- carboxylic

acid tert-butyl ester (69NLS56). [0144] n-Butyllithium (1.6 Min hexane,

8.8 nmL, 14.0 mmvl) was added dropw se under stirring over 5 mn to a

cool ed sol uti onpR, Wby dif QQ@JﬂQ@’Xb@lEﬂ cfnﬁofozl Oxd¥.8-dikAa- 9)1/‘5?@5 edae-sEBOLAR ML)

at -40C. The sol uti on was warned C and a solution o (4-fluoro-

pheny! ) pr ofidterichusd pxter(P9MS3Y, 7. 0 mol) in THE (8 nmL.) was added. The

m xture was sti f or4.30 Al C

N- BOC- 4- pi per i d%g‘ﬂ (1. 6’%1% crudgI &pé‘hll‘{ denQQtRJee@ 7L%|§r16_ )(ga Jaﬂ'ﬁlml) was dissolved in
toluene (100 mL), trlethylamlne (2.0 mL, 14 O mmol) and diphenylphosphoryl azide (1.8 mL, 14.0

mmol) were added, and the mixture refluxed overnight. The solvent was removed in vacuo, the
residue dissolved in ethyl acetate (200 mL) and washed with water and brine. The organic layer
was dried over Na,SO,, filtered and evaporated to give 69NLS58. Purification of the residue on
silica gel column chromatography, eluting with a stepwise gradient of 0-2% methanol in
dichloromethane, afforded 69NLS58 as a yellow solid (1.47 g, 58% overall yield).

[0147] Ry=0.63 (MeOH/CH,Cl, 1:19). R;= 0.33 (ethyl acetate/n-heptane 1:1). LCMS
m/z 265 [M-BOC+2H]". HPLC #; = 10.3 min (method B).

Preparation of 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-2-ox0-1-oxa-3,8-diaza-
spirof4.5]decane-8-carboxylic acid tert-butyl ester (69NLS77).

[0148] The title compound was obtained by alkylation of 4-(4-fluorobenzyl)-2-oxo-1-
oxa-3,8-diaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester 69NLS58(7.40 g, 20.3 mmol)

with 4-isobutoxybenzylbromide (4.88 g, 20.3 mmol) following the same procedure as described for
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dropwi se over 15 mn. The solution was allowed to warmto rt and poured
into a stirred mxture of diethylether (100 nL) and water (50 nL). The
or gani ¢ I'wpes/0smss di scarded, the aqueous |ayer extract edPpairtusozmarher
portion of diethylether. The aqueous |ayer was acidified with 2 Maq. HC
to pH 3.5 aPNLEK Adict pdifishtidn ofithhtrodopwtivane s{li@x gC o, chfdneetegarby nesthg a
extracts were drie filtere n t I -

gi vi ng 6ONCERESGE aglemeﬁ?loé\?v%?%'l%f@éetat ﬁePgan%gg%CO%w&%ﬂ%Olrjngoﬁ ﬁdr vaﬁsear’{?sgwgd ma
purificati (ﬁﬁnln'ﬁ.lﬁﬂaﬁﬁ)}mﬂ?ff emyDacéﬁte(aNéﬁdblﬁHﬁéa Roril nd@ptanel gMBg mfter flG8ion 69NLS77
[ M BOC+2H] + P (rmethod B). Preparation of 4-(4

f I uor obenz{? §é_| Lsgﬁ’éasla Oéle§ rT]éigdl aza- spi ro[ 4. 5] decane- 8- carboxylic acid
tert- bUt yl est efI01(4§pNL$,89 0.65 Qi@ Jaccbhen Gepisie Pi)pECMS me sdeqwm4ye IFRIMIRS56
(ca. ol uene riethyla

14. 0 rrrml ) (éﬁﬁlﬁhfs6@849I%dspﬁér§ﬁ3)ak?@é&e im’812ﬁic( H)p p‘%ll)grg iHaH‘ggH

and the m stgdre; ir gf lexedi@ys) . ehtdd, 1T11ﬂeJ salovent, (mﬁxr,!)emy@&i A, yacam 14t2he
resi due di ssolved in eth | acet ate wat er

brine. The @hyehi3c08)(ay & plmﬁ% 3d5r9|(bdl 01/917 2!\%2%‘@@6 (¢ 1I}¥ ér‘e](ﬂ" %EBIZ%VHQO} yt@d to
gi ve 69'\"-552§Ih JPUrd d 'Gé‘ii'c‘?ﬂ @fgztd%e IHESAHE P (5] lHC&BQ? 4¢9! @My J= 150,

chromat ogr a el Uti ng a sfepwi se gradi ent of % met hanol

di chl oronetcﬂhﬁeqlau)aﬁﬁlrf/@éﬁn@NIAS%ﬁ HRL GrryeldSonindoethed Bl 47 g, 58% overal I
yield). [0147] Rf= 0.63 (MeOH/ CH2A 2 1:19). Rfi= 0.33 (ethyl
acetate/n-heptane 1:1). LCMS nfz 265 [MBOC+2H]+ HPLCtR = 10.3 mn

(et hod B) .3-PdépHYiod P A1) (A4(AH] ybenyy pxgdldedizngt ) - 2- oxo- |

- oxa- 3, 8d|a |r -5 : o yI|c aC|dtert butyI ester
(B69NLS77) . Rt il it bt ai ned by al kyl ati on of

4- (4-f1 uor obenz)b)50P- 0xHNI-STBX3003nG-(li Tar@mely ias OFBOGderomrted 8y trastimentywitica
acid tert-but e INL S5 .40 g, . I .
4- i sobut oxfBlééﬁ%P‘zig‘%ﬁ(gg% 4" ggzﬁmﬁ%ng%%) ;mfotofﬁ ﬁhn tth? RRVEE s 6?%%"5867 e
as descri badcifoQkhe mﬁ&h&k@ewﬂ@br@ﬁi 6OBe RAR/ aUSGrﬂfr#lé.éerlGredi@Q;lNleSlﬁ theAfatnersolvent (10
purification of the cr uct silic col hr.omat o y
using a stRpwYes S’Q‘Fh‘ii‘%@ﬂ‘ltg 838 anage(gﬁfoé“qeﬁ‘gﬁilﬁé{if”éﬁ e%(ﬂ@tﬂ 0.68

col l ected ganppUed M, tissed N}eéi)diuﬂa ﬁdldﬂ(l@ﬂmaﬂ&wﬁﬂ) Hid ted hydtura@tﬁfealtfer and
precipitated from n-hept ane, %}w ng after filtration 69NLS77 F?é‘ 55%
aitl()P)

as a col or 198¥satsy G- art[t@%?@]" e mixgirg Retwgsmyptergndt AehlgrpmFaca

mz 544 [ My %5" layexl'{v&NNRVltl{ @m&%}neﬁaﬂe Q%/lr(gdof héicordbimedBor n1<,CH§3rs o&er&@d §O
(m 12H, I p- 1. m 1H, ;\%J 2. 05-2.
CH(CH3) 2) , thetmg Qrtgld:va@mtlog 0£th7 s@veniga\g cr@ﬂé ]:§79 D Tds rc(sdj(ge wgﬂpur‘rﬁed by sgica

i‘ﬁ 23— ?5_'2 ef C(ﬁé\%nrp%hgd?ﬁat%jr_%hy' Qrulﬁl)lé %Iﬂ:x)’g (Etepv&;llgé aé{adlle‘t of I’bﬁ“’)o’ n;)étlﬁﬁol( On
o1 p-H) . 3. Shharpmabinepitisipg NTTSE(127 g, 924 rigelbas @ ChpAevsich) Tho cemsope3
(m 8H Ar »ws cotw:) l’tg%i antsﬁéﬁfoﬁn%r?regt%ﬁm% EQ/I HCI in diethylether as described above for
6INLS75, giving the salt as a colorless powder.
[0151] R, = 0.61 (MeOH/CH,Cl, 1:9). LCMS m/z 527 [M+H]". 'H NMR (CD;0D,
free amine) & 1.00 (d, 6H, J = 6.6, CHj;), 1.34-1.42 (m, 1H, pip-H), 1.56 (m, 1H, pip-H), 1.72-1.81
(m, 3H, pip-H, O,CHCH,), 1.92 (m, 1H, pip-H), 1.97-2.06 (m, 1H, CH(CHs;),), 2.27-2.35 (m, 1H,
pip-H), 2.44 (m, 2H, NCH,), 2.63 (m, 1H, pip-H), 2.76 (m, 1H, pip-H), 2.85 (dd, 1H, J= 7.0, 14.2,
CH,Arg), 2.95 (dd, 1H, J = 7.0, 14.2, CH,Ars), 3.60 (m, 1H, H-4), 3.69 (d, 2H, J = 6.5, OCH,CH),
3.70 (d, 1H, J = 15.2, CH,Ar0ip), 3.76-3.82 and 3.85-3.91 (2m, 4H, OCH,), 4.60 (d, 1H, J =15.2,
CHyArgi,), 4.82 (t, 1H, J =4.7, O,CH), 6.83-7.19 (m, 8H, Ar-H). HPLC ¢z = 11.3 min (method B).

4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-(3-morpholin-4-yl-propyl)-1-oxa-3.8-diaza-
spiro[4.5]decan-2-one, dihydrochloride (69NLS83)
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8-(2-[1, 3] D oxol an-2-yl -ethyl)-4-(4-fluorobenzyl)-3-(4-isobut oxybenzyl)-1-o0
xa- 3, 8-di aza- spiro[4.5]decan-2-one, hydrochloride (69NLS79-11) [0150]
69NLS77 (8O0M3nF7699. 57 nmmol ) was N-BOC deprotected by treatroentSomitsne a
solution of TFA (2 nL) in dichlornmethane (2 m.) at rt for 1.5 h. The

sol vent was renqguest]i n 69NIC3¥T,(30theg,r @S] dluﬁl)mmaﬁxhde@cbt&cwddcze desctribed in the

o bonat o EEBRe S RB S ond Bt Sd P REB e L) S D)) BT e taiomof
0h68 nmol )mdfoﬁl{cﬁn@gﬁ]?DL 6.4 hmmdn layetchaelieUBnodind EDI\(IE.OQmm)] wadadBd rdmplw)sealnd
the m xture stirre or

50C. Partitionin re ween
wat er and dPloR- %)?Qﬁiﬁﬁrtoﬂ‘gﬁé73&?r0aﬁgt‘f“8ﬁl)8? P?fésls’ulg’qi’f:S %te|<3§ﬂ1{ngm ; lfellh

di chl or onet fianes way neaied aQiO"C h&‘ 339 Bﬁbﬁﬁﬂe Q1dgRi of thebRItiSn Wlnlh@%%protected
filtering and evaporation sol vent gave cr uge 69NLS79-11. The re%sﬂtdue

was purifi éﬁlrmp%idmeé%llo“@égy éﬂ%ﬁd@ﬁﬁ@%ﬁtgo%%ﬁw Ereupig WaseshHTed Q¥eEp

gradi ent ofy; Go4YenetkRaRelupl R deﬁjdrﬁém aJr YR R2ng, paifatich BOtHe INidwé éllnﬁalgez
ng, 0.24 nmmol) as a colorless oil. The conmpound was converted to its HO

form by treatumsnehreuategranby Hintingith steR)Yien siadicnd ©F e prethatp! dhdighlorogethane,
6INLS75, g'a\ffo%dttﬁee d&?rl:& c@xﬁp(ﬁ‘m@?iﬁrﬁl Slﬁ)‘%goééﬁiieéolorie‘g@éﬁ-]T&tmentoofﬁtﬂ}e product in
(MeOH/ CH2C12 1:9). MR (CD3OD, free amne) 8 1.00
(d, 6H, J ﬂlﬁll@om@h@ye w111b %M IﬂCh@ d(lfﬁl;l e}.lwr ap)id?fcm)ed for GRNLSHp gavq, thi)Pfﬁreﬂyondmg
1.72-1.81 GHICH 1.92 (m 1H, plpH),197 .06 (m IH,
CH(CHB) 2) , ‘gmfﬁ‘%?"é‘gé%wsi% g‘)l‘d, 2 44 (m 2H NCH2), 2.63 (m 1H,
pip-H, 2.76 (mI0133] pi By H)O. 482(1\85)}(/6H2CIZ'LH9) JEMS oz % @/HH]CHZ%NMR (QDEW,

coreay " dron) A JE0g) 5 ol e Bl g5 s Shan, 08, Bpdt,

4H, OCH2), MCBLHM. 1b4D.06I(ns 18, DCH,CHZAPHRB" 2.30-4.482(nf,t ]10H Hpipd,=NECHFCH,O0,

2CH), 6.83-7.19 8H, Ar-H . HPLC = 11.3 mn (pgthad : _

4- (4-Fl uoro%%ﬁzc}ﬁg:gﬁ)(’ 3'—6i8é@b@o&?‘g@r&éﬂ%g%&?@%ﬁﬁo{{ﬁ?ﬁr 2@ (dd, 1H, /= 6.8,
yl - propyl ) - e 0xar, A8 -1Hax 2 GRS [, datecancd; e, NOEhgHI®Chbod, del, (6ON.G83)
-31 WO 03/ 057698 PCT/ US02/ 41476 )[0152] 69NLS77 (30Q ng, 0.57 nmol) was
N-BOC depr ot drtreet) &4ded0dp B AT i) HREC i 2 bh? BYn GFrthof BeoNLS79- 1[[ and

di ssolved in acetonitrile (3 nL) and DV (1 nL). To a solution of

nmor phol i ne (65 (err)L 0 74 mml in acetonltrlle (3 m.) . and DI\/F (1 ) was
added dr opwi-&ellnorobdnr)-3(Bispyeybaad hé-isoprapyldroxpd.3-dazsgpireld degancP-onet assi um
carbonate ( nd@GﬁL The mixture was heated at 50C for 3 h

before the 11 on 0 e solutlon containing the deprotected
spi ropi peri di ne 0&54lone9NYSBoGRUms B9 aenq1eas NPOQ daBotpgiesl 9. deRribedriine thar e

was stirred rgpaﬁgt{[ah%@t69Ni§79SH§n@%gf&@JdklﬁqPMp ( %%8(&%59@9 cirggna@hgwéﬁh]l%o

Purification e resi I ca romat ogr ap ting
with a st epwminsb vwgs atﬁeé,rfbllmed(by&bﬁDmxlbramde (681D u; Q:Tﬂ romoend aerbym ialidedt Hedg,t he

desired co 2 . a Tre uct
! oot or D Pmeh nd st YR o R a }PE Bl o SRR P op SOR RS0
gave t he coTleaspdurdiasgurifiediyyckiliva tgblomlumlex @ﬁmatc@mphy,ehitmg itk 8 s&pizvtsd gradient of

0-6% methanol in dichloromethane, followed by repurification of the compound by acidic ion-

exchange column, affording 69NLS85 (150 mg, 53%) as a colorless oil. The compound was
converted to its hydrochloride form by treatment with 2M HCl in diethylether as described above,
giving the salt as a colorless powder.

[0155] R, = 0.75 (MeOH/CH,Cl, 1:9). LCMS m/z 469 [M+H]". '"H NMR (CD;0D,
free amine) 8§ 1.00 (d, 6H, J=6.7, CH,), 1.01 (d, 6H, J = 6.4, CH3), 1.35-1.42 (fn, 1H, pip-H), 1.56-
1.60 (m, 1H, pip-H), 1.72-1.79 (m, 1H, pip-H), 1.93-2.06 (m, 2H, OCH,CH, pip-H), 2.44-2.51 (m,
2H, pip-H), 2.59-2.75 (m, 3H, pip-H, NCH(CH,),), 2.82-2.97 (m, 2H, CH,Ary), 3.56 (t, 1H, J = 6.8,
H-4), 3.69-3.73 (m, 3H, OCH,CH, CH,Arqig,), 4.61 (d, 1H, J = 15.2, CH,Aro,), 6.83-7.19 (m, 8H,
Ar-H). HPLC #z = 11.0 min (method B).
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[0153] Rf = 0.48 (MeOH/ CH2A 2 1:9). LCMS mz 554 [MrH +. 'H NVR ( CD30D,
free amne) S1.01 (d, 6H J =6.9, CH3), 1.36-1.43 (m 1H, pip-H,

1. 56- 1. 83wW0Orop/081d98 pi p-H, NCH2CH2), 1.94-2.06 (m 2H, OCHPCHUSp2/pHF)
2.30-2.49 (m |1OH, pip-H NCH2CH20, NCH2CH2CH2N), 2.68 (m 1H, pip-H),
2.79-2.88 41- F%obmmwﬂmwwazdhdﬂl -6-yB-ethyil4l-gxa- mﬂzal;)
356374gm , 2 MNCH2CH20) 460(d 1H, J = 15.0,
CH2Ar oi a") R =10.2 min (nmethod B).

4- (4-Fl uor obenzyd156]3 (Hhei tsttcbcmuqsoymemyloytaﬁecﬂ s9pr aybyless bolidoma2®Bo ,yield from

8-di aza-spiro 5] rochl oride (69NLS85 144
(320 ny, 8 %LWI 0 gﬁ%—’%&%’@ﬁ?’lﬁéd}% Séﬁ‘eggoc?f@%crldﬁscdlg d)f(% ﬁM§P gﬁ(gl!r:[atz i on
of F;)NLS?inC?\émd ?chiﬁ}é@]—dkgdrgidazm (?ol)Jlerﬂhyl.esqeotvmgegwmmmmggege(nfm;) ng, 1.80
mol ) was adde ol | owed by iso ro AL |

sodi um i odi de (19§7hy, R §83 %8¥?(§'¥?§Btlh§ ﬂ‘ﬁy‘{sdfl/é 53{”‘?"?@5 52@}4

50|C bekilﬁrex"?ﬁmg)a% ibee, @HtJa% sf @H3)69|3\1L$7@(1h| I, piihﬂ) rlSS'(ﬂ’lU@HWﬁ;SH})LﬂI’TWl @sj by
silica gel co

um’ chr omat o ¥I tepw se 2gradl ent aé) 6%
met hanol i fmdi T ipH) rdé an B Do‘v@é’d2 Q?y(gnb éHu?chf%M 120 %042 ThéH i u?1 by
acidic ion (8 SHChaggenemci o ﬁf(ﬁqomiwn‘ﬁ%% (i 20, $TpH, B2 R9.92 9a(@d3hHrJ'ess

I
oil. The c olind Was ~ co ted’ to its drochl ori rmby tre

with 2M HC= 7@., i 2 Ol e}, RS (aszfuéscéﬁb@@Hﬁb);é 89-316v B A3 t4 2 Baf i %@NQHZ)
colorle iy §Q sMEED +.
"R (oo b a2 88 { GRG0y A LR L
6.4, CH3), (4.135J%.142, C}hAréLhI) 6 - ze)(m SH 5 HnHBbCemlqwmlrpGrrpﬁthq)i )1. 72- 1 79
(m 1H, pip-H), 1.93-2.06 (m 2H OCH2CH, pip-H), 2.44-2.51 (m 2H,
pip-H). 2.59-2.75 (m 3H, pip-H NCH(CH3)2), 2.82-2.97 (m 2H CHArF),

3.56 (t, | H(4TrudboBnzy)-@)isobBtoBeheBzyI31-6xn3. BazaPiHpIE]deCiPNpue, a) hydtodhloride|,
1H, J= 15. 5 o;a"), 6.83-7.19 (m 8H Ar-H). HPLCtR = 11.0 nmin
(met hod B) .62 03/ 057698 PCT/ US02/ 41476

4- (4- Fl uor obenzyh)ss- ( 46918H70t(B00YRENEY] JnBt)[vidas (NBOKOdeptuitadazials ideicnibed in the
-yl)-ethyll- | -oxa-3,8-diaza- spiro[4, 5] decan-2-one rochl orid
( 38PHL7- HOPyerpational SRR ST9-l| Bheagmidisuti Pb\flagedd)aﬁ&lcﬁég CQE-‘XQ PEMBIEEEL- SBITPE i
29% yi el d fyign s 4didnd 800-69, m&ha%‘ﬂl 1mh)or$rﬂétl|1a(ﬂw @ phfifcasiad’en P BG@ididne as
descri bed for 69NLS8 Tol uene- 4-

2-(2- oxo- i rexelanet SRR gariridgs, )af@fqﬁgll@@é%fﬂr(%@guéé@ a2 eelerless 1ol Bermatonagfthie .

0157] Rf e vi itle ¢ a
Free. an ey b NG A ) b N o o SRR

1H, pip-H) ,sohd.77-1.85 (m 1H, plpH) 1.94 (m 1H, plpH) 199207(m

1H, CH(CH3)2), 2.42 ( Y ,
2.71 (m 1H  pi 5[0}’3?9] 2%{3-;@:23529(1%0%@@”13)-5#%1\8(4%%%2)]71[1\42 7 (dd, 1E ;J =
7.0, 14.2, fEaAiR)p 13028 oft J =28, CHy) 1658, 33N0HPEHR)-H), 2L B9as 186pip3])AR63] 18

orbcry 50 vt pingth 331 . ey s ot 0egtl) 1y kS, 2297 G Oett pipt

CH,Ary), 3.53 (t, 1H, J = 7.0, H-4), 3.68-3.71 (m, 3H, OCH,CH, CH,Arois,), 4.59 (d, 1H, J = 15.2,
CH,Argipy), 6.83-7.19 (m, 8H, Ar-H). HPLC g = 9.7 min (method B).

8-Cyclopropylmethyl-4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-
one, hydrochloride (38PH16-HCI)

[0160] The title compound was obtained as a colorless solid in 10% yield from
69NLS77 (180 mg, 0.34 mmol) following the same procedure as described for 69NLSS8S.

[0161] R, = 0.64 (MeOH/CH,Cl, 1:9). LCMS m/z 481 [M+H]". 'H NMR (CD;0D,
free amine) 8 0.25, 0.62 (2m, 4H, CH(CH,),), 0.92-0.99 (m, 1H, CH(CH,),), 1.03 (d, 6H, J = 6.6,
CH,), 1.52-1.59 (m, 1H, pip-H), 1.71 (m, 1H, pip-H), 1.89-2.15 (m, 3H, pip-H, CH(CHs),), 2.60 (d,
2H, J = 6.8, NCH,), 2.73-2.80 (m, 2H, pip-H), 2.90 (dd, 1H, J=7.2, 14.4, CH,Ary), 3.03 (dd, 1H, J
= 7.0, 14.4, CH,Ars), 3.25-3.13 (m, 2H, pip-H), 3.66 (t, 1H, J = 7.2, NCH), 3.73 (d, 1H, J = 6.4,



(d, 1H, J= 15.0, CH2Aro;B"), 6.84-7.20 (m 8H, Ar-H). HPLCtR = 10.0 mn
(method B). 4-(4-Fl uorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3

8- di aza- swprefoa168§ decan- 2- one hydrochl oride (69NLS81) [ OPESJUSGON4E7 (300
ng, 0.57 nmmol) was N-BOC deprotected as described in the reparation of
69NL S79- HOCHheH), ssioddel Hyals= pfu@ iGHAdisbly 4.63 [d, ¢H, g€I15@oCHrmo®§r6€ﬁ§a7th(rﬂa}§Hy,

el uting radi.e of 0-6% net hanol in dichloronethane, and
purifi cat %r}LBOﬂPI:{h V\I}lzéfrc“g\ @}? QTB(\,hange SPE cartridge, afforded 69NLS81

(127 ngy, 52% as a colorless oil. Formation of the hydrochloride salt was
carried out a? bef . | col orl ess

solid. [0F89 : : ) B i S 11 A : — H NWR -
( CD3OD, fl{ye@cmmaw)s@mo)oow 6H, J = 6.8, CHS) 1.25-1.33 (m 1H,

2 5 Uit Wittt Borl oo Dy

. 53 (i %}fkpar]atmn Zf @9Nt§7©)u afd Gﬁso”wez{ Jin (DRIF 3Hmmi3£§stunudzwn@tp B290 mg 580 (d,

| | I, CH2Ar o; B 8H, Ar 9.
(rret hOd B)mmol) was added, follgwed by ethylbromlc(iem(SO 0L, 045H2nm0‘_|§) and the mxxture srprred

8- Cycl opr Oo%ln{EﬁI . Workdls $AUQERRGATZH thr NIS7DI0IHE RXMbeRzypiifitd DX ailids gel
8-di aza-spiro[4. 5] decan-2- one, hydrochl oride (38PH16- HCI(%IM g&qﬂ@% title

co npo und wahlr@bthmm?é%r aphy celBIgoYiftes serye gradient ph 96074 Bethay 180

my, 0.34 | i I9ppRerth @k, 6 NbSS&Hzo
[01611 Rf %‘g‘)’eélﬁ %\93‘ loggggg%&ﬁ@%wnf 'é)a?ixﬁl' Mt RV %

free am ne)y75nd) 32‘5)) a8 .a6@1quplays ofH Theyqpmppipgd ywas (pogvgrtgd geg 1t§ ,lwdrﬂhﬂorm(f@;q?

él 83 H§ d, 6H t y n&g@lz §M I%(S_@ 211eth§7h§1%rd% (d%_égéagabg'\;edf %wﬁ)%pne@ilt asla Jolor(e@@ 8pojwll
2. 73- 80 ( m  206i163pi p- K= ozz QMeOHd?HzSEHl VLM m/4%54M+ﬁﬂ42Ai N)VIR @3’115333, (S%l%i

72 JNCIjI) s g fn. T 05 g3 391533 XSk Ro ekt U204 978" elibory

3.76 ( d231¢j{(c3ﬂ3f) 157502 SEEATID] B, ALy, 2198, (481, NCH,CIl, pif-81).C3. 1R AHOY B 14,6,

4 (4-Fi uorégeaﬁw 3.2 %Qqn@ggltg@@@@iipg {cg]Z& ﬁ]ylé$%g;{/§%§) 4.60 (d, 1H, J = 14.6,

8- di aza- SpCH%O,Buﬁléd;@Cﬁw@f QREAr-H YL OGN 17 inde (h@dAj20) [0162] 69NLS77 (190
ng, 0.45 mmf was N- BOC deprot ected as described in the preparation of

69NLS79-1 | and di ssolved in DVF (3 nL). Potassium carbonate (250 ng, 1.80
mol ) was ?gpﬁg}uorfome HHRVER L RN - LRIy §18 -rhé®1 1 Loxa-8 .84 Fa APk ). 5 RBEhn 2hhe,

m xture stirred overnight at rt. Wrkup was carried out as for 69NLS79-11.
The resi dumm_pm_ﬁ_ﬂé&gi@y silica gel colum chronmatography, eluting with
a stepw se gr ad()?gg] of 9z 6. E@@\%l wé. ob(gdnge}al A PERLHRRE solidl Al iS@(\(\@Ql@Ymm

repurification the corrpoun y aci dic 1on-exchange SPE cartridge, to
gi ve 38- PHRALS47 B5myg, 038%melifollowink thershresproedpre aTpescilpdpo i LOAS convert ed

to its hydrochl gride QI M Y, MeOH/CH,CL, 6:94). LCMS m/z 434 [M+H]". 'H NMR (CDCl,
free amine) & 1.42-1.50 (m, 1H, pip-H), 1.58-1.63 (m, 1H, pip-H), 1.76-1.83 (m, 1H, pip-H), 1.90-
1.95 (m, 1H, pip-H), 2.28 (m, 3H, NCH,), 2.37-2.45 (m, 2H, pip-H), 2.60 (m, 1H, pip-H), 2.72 (m,
1H, pip-H), 2.80 (dd, 1H, J=6.8, 14.4, CH,Ary), 2.87 (dd, 1H, J=7.6, 14.4, CH,Ar¢), 3.45 (1, 1H, J =
6.8, NCH), 3.73 (d, 1H, J = 15.2, CH,Argsu), 4.71 (d, 1H, J = 15.2, CH,Arqigy), 6.50 (t, 1H, Jor =
73.6, CF,H), 6.96-7.06 (m, 8H, Ar-H). HPLC f = 2.7 min (method A).

[0166] 8-Methyl-4-(4-methylbenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one, hydrochloride (69NLS21)

Preparation of 4-[1-Carboxy-2-(4-methylphenyl)-ethyl]-4-hydroxy-1-methyl-piperidine (69NLS13).

[0167] The title compound was obtained in analogy with the procedure described for
69NLS42 starting with 3-(4-methylphenyl) propionic acid (0.70 g, 4.26 mmol).
[0168] Ry=0.14 (MeOH/CH,CI, 1:9).
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treatment with 2M HO in diethyl ether as described above, giving the salt
as a colorless powder. [0163] Rf= 0.52 (MeOH CH2C12 1:9). LCMS m z 455
[ MEH] +. "WONBRS168DCL3, salt) S 0.96 (d, 6H, J = 6.6, CH3PCTAISBD414765 (m
6H, NCH2CH3, pip-H), 1.98-2.04 (m 2H, pip-H CH(CH3)2), 2.75-2.86 (m 2H,
CH2ArF), 2.98 (m 4H, NCH2CH3, pip-H, 3.19 (d, 1H, J = 14.6, CH2AroiB" ),
3.25-3.50P§ . . .6 = 6, CHR G 1 H,
J = 14. 6, —CSrZAror B 0. 10- 1. 19 8, AT-H). HPLC {R = 4.7 M
A). 3-(4-Dfl uqopsset hoTybaitz ytompbufdd-wak uehtoledn fyin) 6BNIfHB hinl ahalogy with the
-oxa- 3, 8-di aza-spirof4.5 n- 2-one, hydrochl oride (84AF8-30) [0164] The
title conﬂ’é‘ﬁﬁ"?g“rﬁ/g%s"%@zf?']nﬁgﬁigya colourless solid in 25%yield from
69NLS44 (85 ny, (007030 mepk)o.5 @UE@RICNGCE 1) SBOMS pi/b eesi (MeHHs HitbE ok i-h28 rhior
69NLS75. [0165] Rf = 0.44 (MeOH/ CH2ClI 2 6:94). LCVS nfz 434 [MHH +. "H NWR
(coc13,  fimskodBine) S 1.42-1.50 (m 1H, pip-H), 1.58-1.63 (m 1H pip-H),
1.76-1.83 (m 1H, pip-H), 1.90- 1.95 (m 1H, pip-H, 2.28 (m 3H NCH3),
2.37-2.45 (m 2H, pip-H, 2.60 (m 1H pirD-H),. 1H, pi 4—% . 2.80
Prepagatio gof D Ne ; = 4 en 1az3

(dd, 1H, :
i

1H J= 6. 8iroNSecars- . bfbeoohldrid

15.2, CH2Arol , 0. , , = 73.6, CF2H), 6.96-7.06 ﬂml 8H,
Ar-H). HPLC tR BIP]7 mlhe (tﬁlgtqmomd_ wPaggg@]ned in 24% overall yield by alkylation of

8- Met hyl - 4-4- b ethioky bédz] e ZKe broke¥A 13 Andisaza-
spiro[ 4. 5]6 ecgﬁ%ﬁn@?%é@%@ﬁ%%ﬁ%&(%g{fggtf)&qPr epar at %’Bne of 4-] )

1- Car boxy - Qenfvérsive tofi jHeftre rayriinie- into iyd hyddochlpridosalt-wds perfermisg fas pbqyergidpsée(tBgNLS
13). [0167] The, titl 0 nd was obtained in analogy with the procedure
descri bed rpou%bal{lféﬂ urgefsgg)l?llﬂhg wi th 3-(4-nmethyl phenyl) pr opi onic acid
(0.70 g, 4.26 mootd]. [ ®}:68]26RMe@/CH,ClEON ICHIEYR: 14DM+H] 3H WHMR ECDENBIS

PCT/ US02/ 41476 . P i 4- ( 4- Met hyl - 8- | - - -3
8-di aza-s 'r?eo*[@?@lrsgggéiﬁ%?%ngl’(pﬁg&?_’é%%(fz 1?8%%%%)) Jl"ﬁbqrt%% [(]ll%e1 c’&ﬁ%’éﬁ&’nhg%nsl’
SRS e ovann agmt s secesmoine o R,

. = . : . + =
3.8 nin E%ﬁé‘l fibd Hapi-by %ﬁgg% i =67, 14, b, an V8 001, 202 LY, HERG),

8- Met hyl - 45 gAwmey hyL benzyd)) 3.0 (@11 iy E uor empiiexy benzy | )i, V--0xse, Ti8Ada%.a-
spiro[ 4. 5] decan- 2-one, hydrochloride (69NLS21). [0171] The title conpound
was obt ai ne®B-7A! fmodthvedh HPLG @ dl Oymigi(Regthed Bbn of 69NLS15 with
p-trifluoronmethoxy benzyl brom de, as described in the procedure for
69NLS75. Conversion of the free amine into the hydrochloride salt was
per f or med Z&-Msthorybengviii&amethHed-(@imdthylbepzhnbonacB. Gdiaze-spipldipdesans2-gus j d.

[0172] R g, f0,RBritMRGREGERCI 2 1:9). LCVS miz 449 [MeH +. ' H NVR ( CD3OD,

,@, CH2Aroi Bu), 4.71 (d, 1H J =

[0173] The title compound was obtained in 20% yield in analogy with the procedure
described for 69NLS75 by alkylation of 69NLS15 with p-methoxy benzylchloride. In this case
however, the reaction was performed at reflux for 3h. Conversion of the free amine into the
hydrochloride salt was performed as above, gave the title compound as a colorless solid.

[0174] R, = 0.45 (MeOH/CH,Cl, 1:9). LCMS m/z 395 [M+H]". 'H NMR (CD;OD,
free amine) 8 1.33-1.41 (m, 1H, pip-H), 1.51-1.56 (m, 1H, pip-H), 1.77-1.85 (m, 1H, pip-H), 1.92-
1.97 (m, 1H, pip-H), 2.22 and 2.30 (2s, 6H, Ar-CH,, NCH3), 2.27-2.36 (m, 2H, pip-H), 2.56 (m,
1H, pip-H), 2.70 (m, 1H, pip-H), 2.81 (dd, 1H, J=7.2, 14.2, CH,Arw), 2.94 (dd, 1H, J = 7.0, 14.2,
CH,Arye), 3.56 (t, 1H, J=7.0, H-4), 3.72 (d, 1H, J=15.2, CH,Arome), 3.76 (s, 3H, OCH3;), 4.59 (d,
1H, J=15.2, CHyArome), 6.84-7.13 (m, 8H, Ar-H). HPLC g = 6.2 min (method A).

(4R)- and (48)-4-(4-fluorobenzyl)-3-(4-isobutoxybenzy})-8-methyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one, hydrochloride (78NL.S59 and 78NLS62)
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free amne) 8 1.46-1.53 (m 1H, pip-H), 1.64 (m 1H, pip-H), 1.81-1.89 (m
1H, pip-H, 1.97 (m 1H, pip-H, 2.24, 2.30 (2s, 6H, Ar-CH3, NCH3),

2. 30- 2. 38W0OrmB/ 02498 pi p-H), 2.63 (m 1H pip-H, 2.74 (m PEI/UsIp4Hye 2.85
(dd, 1H, J = 6.7, 14.2, CH2ArMe), 2.92 (dd, 1H, J = 7.4, 14.2, CH2Ar M),
3.67 (t, 1H, J [8178)0, fthel)resoBut®O €, thel Hacethate SINDRS44CHRAr @BRIYd by 3Qngieht 1H,

J = 15.2, r OCF3) 03-.7 r-H . HP = ' hod
) 3. 4. NBEHBRTDEI AP TP R R AT ety i s Yoo bt BhlateE

8- di aza- spfrdcObrhl StEtaaléifatidn O nke cdnmﬁmchh@m d@sﬁtﬁ&NLS@ﬁ)ve@thﬁ(B] thfheesulting e
conpound was abt e 0% vyield in anal e pr ocedure descri bed
for 69NLSABTPRIPH] ngﬁlﬁfﬁ Hft%é’@ﬁ?_%fﬂgla\t}ﬁ A% EQ%E‘WES el enzyl chloride. In this
case however, the reaction was perforned at refl ux for 3h. Conversion of
the free amnelntothe U gave
the title Hena fa e Ry l-L0xg SN G-
1:9). ) LC']\-/525fji-ﬁezan§9§)a{a%ﬂiﬂHﬁhet\ﬂdd%r&o%mNéng%%s?ﬁ mDL852-ﬁIB3 1. 41 (m 1H,
p1 p- m m pi

o b 2. 2BTEG 2 byl Yo bgne Sy A2 b %4#3 g gl 1y
2.56 (m Qolﬁtlo{?bpsdrﬁbs#(%@ n(%"l 2§~Hmo iR THF §102m18>1at (osic, alhl,thelnnx%;@stmﬂeé fcz 30
CH2Ar Me) , 4 (dd CH2Ar Me) 56 (t

H4),3.72 m Alleutl@& oﬁ.s) zamMAra@w)ﬂorlée 67 (g 1§F|m1@’5)431) (%gﬂé dvas ai‘iﬁid =
(1151R) ’ S:ZA&r%@l)se at87 % the 3AukdR stiftbl tois Hln at Hl?é—@ ah&ttien 8 hat A SardrhBd Rashodim
(4S) - 4- (4- cfulmiuecsuenczryQS)mB)Waqs-adg@bmdabwmm«y EAtragtedriren timebvoiectiyy] @cite ZEhe
spiro[ 4. 5] decan-.2- one, 7 a L ) 7698
T/ Usoz/ aserraedreirge e PEESRAG SRR OTa Wl BRR i S R e
by transi esid dvﬂ;idi‘ﬂéﬂ.lmhe onidoé was crasmplhamldydm ethiylr mktawindiebiang gt rt. The lighsydllpivng
two di astereo 5,e S8 at ed_.by. ctional cr

canphani ¢ g¥ geég%]\é\f C(%Sn(ﬁ% g 7 >9r§({r€ Selpn df?%? ﬁé){)ﬂf f\g%%: g@?ﬁeg%?f the

al kyl at ed wbihbr lifier apieapdtédabel bl&ﬁ*&:ylﬂyr glidadge] denunmaa}wmtompaeﬂatmgomtbfa
3-[(-)-Camphanoyl) 1-4- Iuo t hy

B Gt ava SpRHOTS it ah02% BB Selapata Bie ST s s s pamapsd

( 78NLS52- e RdAd réSd¥nS52ridH \k/ére e{ze@&rﬁﬁ]ﬂ ahd ElHtrt}éldub rdeiytalized 7s hédfare Bvepdrative,

50 oot yof e i 165w o HBESS R0 e SR Pt 26 SRR

sol ution ofgdurlesscaphani ¢ acid chloride (307 ng, 1.42 mmol) |n THE (2 m)
was added dropwi se at -78C, the solution stirred for 15 mn Lgsr;d
ed’”and

then 3 h at rt. [083flur at’8NLaMEH (FS%cADORT e VoMePREHSL Y- Q‘E%’I ﬁ
the m xt U{/\g\a%fl\ﬂ@ﬁﬁﬁﬁ (bb@?&b'gﬁﬁﬁoé’%dﬂ B d(@é’ '3x?fffeé}@561 45T1h§3 (&proggaﬂ@b pr@ani c

extracts with sat Brine, dried over
filtered &80 (le,v&bomaHe@mp‘ﬁﬁB ié@'ll Q@uémmldé O@mylyﬁal 1.972202 e, etenlp), 2.13- 2 20

26% 080 Lo FABFURtin 8¢ S Ol 2R W PSRN, JERTRE AL YDA kitplD,
concent r at By 2a66dnmp UHj fip-el, H30 Gd) I a gel, 1@ GHRBr@ned,ddt, 9. léIZUCHMJ),V\A th
a 4.59 (dd, 1H,J=4.9, 9.0, H-4), 6.98-7.25 (m, 4H, Ar-H). HPLC f; = 8.1 min (method B).
[0178] 78NLS52-fil (98% de): Ry = 0.40 (MeOH/CH,Cl, 1:9). LCMS m/z 459

[M+H]". '"H NMR (CDCl) § 0.98, 1.09 and 1.13 (3s, 3x3H, CH3), 1.59-1.70 (m, 2H, pip-H), 1.73-

1.80 (m, 1H, camph-H), 1.84-1.91 (m, 1H, camph-H), 1.97 (m, 2H, pip-H), 2.08-2.15 (m, 1H,

camph-H), 2.25 (s, 3H, NCH3;), 2.24-2.37 (m, 2H, pip-H), 2.50-2.60 (m, 2H, pip-H), 2.94-3.01 (m,

2H, CH,Ar, pip-H), 3.12 (dd, 1H, J= 4.1, 14.2, CH,Ar), 4.32 (dd, 1H, J=4.1, 9.0, H-4), 6.95-7.24

(m, 4H, Ar-H). HPLC tz = 8.7 min (method B).

Preparation_of (4R)- and (4S)-4-(4-fluorobenzy!)-8-methyl-1-oxa-3,8-diaza-spiro[4.5]decan-2-one
(78NLS57 and 78NLS61).
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stepwi se gradi ent of 0-2% nethanol in dichloronethane. The second

di astereoner is accunulated in the head fractions, which were evaporated
and t he rweiodosrépecrystal lized as before. Evaporation of pchasopitaes | i quor
af forded 78NLS52-fil (28 ng, 5% 98% de determined by 'H NVR) as a

col ourl ess oil. [q109)77] ﬂx&ﬂihﬁﬁ?dr&h&éméxkﬂﬁ%fd@ﬂ mEf0.47 Amél) wWabddd GHA GaRtidn 9) .

1451 53 OhTSNA 2 (90 mb mroBen TPl b a8 Rhorigy en ot b3t (1o

1H, canph- G, si. 9q7 1\21}1@2)3(%15 aaddd (Dhﬂ':) H)m- s&tutﬂoa eatr&@ed thr tiddek wﬁﬁﬂwﬂryt&)her 2nd4
(s, 3H NCH3), 29-2.38 (m % p.H m§

H, 2.66 (e mmeﬁwb%amf CXQa%‘t)dr(e&d’Vefﬂ\—‘PzS@& fétet?d afﬂ PO@FTQAFE rgdeo%o"el%ﬂ’ nd 1
J= 4.9, ldggn & 6b)mg) Wis {?s%dmﬂoutIfhthedpurﬂﬁc@ﬁon%othe Kndt) wayStr&8meht 3572{NmsséH
Ar-H . HPLC tR = m n (nmet hod B) 0178] 78NLSH2-fil (98% de): Rf 0. 40
( MeOH CH2 Cifip (28 g, 61LEW$WI lzthw@bydr?wﬂrqffpr ed [8NpE® I cDC13) 5 0.98, 1.09 “and
1.13 (3s, 3x3H, CH3), 1.59-1.70 (m 2H, pip-H), 1.73- 1.80 (m IH,
canph-H), 1.84-1.91 (m 1H canph-H), 1. 97 (m 2H pi p-

1H, carrph péparaiorp 6f (4R)- ad (48)(#fluopobenzyh-3g3-igohutopyhenzy])$-mpthyld -oxa-38-dagag

2H,  pi p- Bedd-§ hd?o!"m AT DioRndsnich? (dd, 1H J= 4.1, 14.2,

CHRAT), 4. :-?%‘?"[%Td“g el by °I%3,2( S‘pj 5. 95 7, z% (m 4H Ar-H). HPLC tR
8.7 mn (rret hdoil8s) . PAécphtlat pf)?‘SI\HjSS(AI«R) 0.23 mgmol) following the method described for

e Ly

hydr oxi de mﬁmmpctrrﬂtwar(tMenmNKBMKcammlmelbagavad@biﬂs@bﬂamgc%&ﬁ, jower tob steps).
78NLS52- cr r’qm THE/ (0]

stirring f cy§1% r%r heéqnga’l 6%21 %og é)f) °g po V\@enéa cal %ﬁht esége rﬁ_rgnme or%9 5|e (‘)rRe
extract ed tehirgi@metidresew (ed) \elasaiefeyrhleédmrbeam fer@NdiSﬁﬁ)mﬂb%%lf(gaRMSéXIuBlagt S

dried over rate e cr C Z8NLS57. (60
ng) was uségla é/l %1&1 4%%@8‘?“%&?5#@3 d6’f gh e/ ﬁg‘@’%ﬁgé%%? 0(75?
78NLS52-  firhL/fndB t41). 8 m 2(3@rnﬁl}lIfmlmNmi%nhnsmmmé@wg)e af forded 78NLS61.
Preparation of (M . ,

(4S) - 4- (4-f 1 uor dBEHLyI )S@Sf%leliﬂs%@t shifpeiony inalysis neft g infergsdiate TENESaZ-grys
spi ro[ 4. 5] dagRdt Are0RRignivHr Gk of)- Qﬁﬁ@i&%@ﬂ@%ﬂ?%&@%nan&&a& 8NLS59,
Al kyl ation of 78NLS57 (ca. 0.22 mmol) owi ng the nethod described for
69NLS75 gaverawe I Biplopisteyalyap §ouitrp dsmﬁlﬁtrata@a&t Bg &Y -namsionerisshe eytomeripé
sanme way, qﬂlé@hqty\q&e Bf (Exhgp1seceBd 1gnanti omer 78NLS61 (ca. 61 (err)nol)
gave 78NLS62 (7 ng, % over two steps). Spectrochem cal data for both
conpounds vvere i denti cal with those determ ned for 69NLS75. The
enantioneric excess (ee) was determined td be 98%for 78NLS59 and 93% f or
78NLS62 using chiral HPLC anal ysis (Chi | OD-H colum, 4.6 x 250 mm
hexane/ | -Pr OH/ DEA 95:5:0.2; 0.5 nlL/mn;] tR/20.8 and 23.6 mn for 78NLS59
and 78NLS62 respectively). [0181] Subseq t X-ray diffraction analysis of
the internedi ate 78NLS52-crys 0

N

=z

Formula Il

78NLS59

[2-(4-Fluorophenylethyl]triphenylphosphonium bromide (78NLS66)

[0182] 4-Fluorophenylethyl bromide (700 mg, 3.44 mmol) was dissolved in toluene (4
mL), triphenylphosphine (904 mg, 3.44 mmol) added and the solution heated for 10 min in a sealed
flask at 200°C under microwave heating. After cooling to rt, the solvent was decanted and the title
compound was obtained quantitatively as the remaining glassy solid, which was used without

further purification.
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al l owed the assignment of the (S)-configuration to the early eluting
enantioner (78NLS59, Fornmula Il1). Biological evaluation in vitro

denonst r aved3nbmbs t he (S)-enantiomer is the eutonmer at tReTASHI2IA76 ecept or
(Exanple 2, Table 1). NO NO F O Formula Il 78NLS59 Y

[ 2- (4- Fl uor opheqils3et hyR] &rd. mweMyd)HMBﬁHOhD)m’HbM/tﬂ d€DCHBNL 3663.060 (B2 PH,

o oSSk P8 A Py TS B AR er

for 10 min in a sealed flask at 200C under microwave heating. After
cooling to rt

obt ai ned g&aats aqnylefbylidenc)-pipen : iq.by ; st used
Wi thout furt her[oﬂsur 1 's%lsréﬁ%f\f@o%&(?&’z%l@ﬁém/(4fb4é§ 10. nm&i iRf =
0. 70 (I\/EO—V CH2CI 2 1: N (err) 99- 3 2H, PCH2CHR)

4.16- 4. 23 {THF QM) mmzbytyllﬁhlele-(?%é\é iny hﬁxanﬂ% Gy m*?*O'é?Va? a%d @i’ Cl@meg 4

PPh3). 4- 3 ljignel s Riueeh ol baeyll 4-6ar RENMidifec@Bbilat
benzyl est g‘rgep(r%asll)\]lgg%Sg%pMHlﬁé% 1a susSenS| onoo %%osi_)momﬁ%m tl)rgm d)@ae

78NLS66 ( 4 (5@4 g 9.6 .0mo!) pmBHY (NTTIL)WE a@@@rm\wserﬂvmﬁoywm inurevE sfifrpdat it
hexane, ) :{lgenlwﬂgp lv)ls X\@cﬁd aaqg%ge %xt%’ ex95¥éd1%r& tnqt%e{?ntﬁ Qﬁetl%@éth’ér' Phe
After st|rr|ng at a solution benzyl

4- 0x0- 1- pi pembidéherganib by &f@@ drie@ oget h@;S@, ﬁltfmﬁ)ﬂm)d qopceTieed myago) Pypicationed
dr opwi se over 30 49

was added aﬁ gﬁﬁe t)’?f ur“éa 4 %Elﬁ&ﬁeﬁ%ﬁ%ﬁ) e ft;)?%\le@hém%tﬁ di t"ﬁgrgé? igﬁ%f\‘lﬁfe@g
conbi ned oreganaoetateayemSpmr dfcldddel wleeompa@S(;6 $,|1I7%éasea:lcom1de&§®dcent rat ed

Purifi hy,
ot g vi th 5 SUB ScRer Ui b REBET Btk on] R AR S 02 TG0 B fadtgeny
af forded t hg NVRI(eDCOPadn(1H, @ﬁ)-g) 288 Y, 208, Ep-E 3BT (e Jok 1.2, ¢Hﬂ985] 3.6 =

0. 63 (ethyl acetate/nh tane 2:

NMVR ((CDCI é)me 48, oy Y. 1628 2, O Hap 545@/&(% %Qlﬁﬁp][ %m &ll)%]“oémséﬁllg(‘ltf'\ﬁghPLE’
7.2, CHZArE)l,Oﬂngﬁme{haaBﬁH pip-H, 5.16 (s, 2H, OCH2), 5.43 (t, 1 H J =
7.2, CH), 6.96-7.40 (m 9H, Ar-H). HPLCtR = 10.7 mn (method B).

2- (4 Fl uor obenzyl ) - 1- oxa- 6- aza- spi r o[ 2. 5] oct ane- 6- car boxyli c acid benzvl

ester (103NL@Q9orbiit 3P 1-3Q-RasRbit[D. O c@fe-6-BELAN RS ddit TeARNesT1d3/8 50Dy 0. 23

mrol ) i n dichlforomet hane
[0186] To a solution of the olefin 103NLS05 (79 mg, 0.23 mmol) in dichloromethane

(3 mL) at 0°C was added dropwise a solution of m-chloroperbenzoic acid (70% in H,O, 69 mg,
0.28 mmol). The mixture was stirred at rt for 24 h, diluted with dichloromethane and washed with
10% aq. NaHCO; solution. The organic layer was dried over Na,SO,, filtered and evaporated to
dryness. The title compound was obtained quantitatively and was used without further purification.

[0187] R, = 0.53 (ethyl acetate/n-heptane 2:3). LCMS m/z 356 [M+H]". '"H NMR
(CDCls) & 1.39 (m, 1H, pip-H), 1.66 (m, 1H, pip-H), 1.83-1.90 (m, 2H, pip-H), 2.79-2.92 (m, 2H,
CHArg), 3.03 (m, 1H, OCH), 3.39-3.45 (m, 2H, pip-H), 3.83-3.89 (m, 2H, pip-H), 5.16 (s, 2H,
OCH,), 6.98-7.36 (m, 9H, Ar-H). HPLC g = 9.3 min (method B).

4-[1-Amino-2-(4-fluorophenyl)-ethyl]-4-hvdroxypiperidine-1-carboxylic _acid __ benzyl  ester
103NLS28

[0188] To a solution of ammonia in methanol (7 N, 5 mL) the crude epoxide
103NLS09 (520 mg, 1.40 mmol) was added and the solution heated for 20 h in a sealed flask at
100°C. After cooling to rt, the solvent was removed and the residue purified by C,5 reversed phase
solid-phase extraction, eluting with a stepwise gradient of 0-80% methanol in dichloromethane,

giving the aminoalcohol 103NLS28 (459 mg, 88%).
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(3 nL) at 0C was added dropwi se a solution of mchl oroperbenzoic acid (70%
in H20, 69 ng, 0.28 mmol). The m xture was stirred at rt for 24 h, diluted
wi t h di chworoenstsbeane and washed with 10% aq. NaHCOB sol utrcaruso¥hg7er gani c
| ayer was dried over Na2SO4, filtered and evaporated to dryness. The title
conpound was oljpegoped qyrarmtdzt(memmHzcagnrlwvas:M&ﬂd A% t{ e, f 1 NMIR (CDCl;) 8

FII\J/LII—II |+ca:t| on, 01871131}) Fg) 2328161( et hlﬂlla%elé%xﬁrkfrsggeéine 3%4%-(51%8%& 356
% gg % Zg =y 24k, PO AR 289- (ad 921 (m2.2H3.8, CHRAL)E} ,20:3 ZG?Qm(ﬂBI pliH) QYY)

)
6.98-7. 36 ‘%ég(ngﬁrf P&P%lr)l?im?@ ORH), é(9§ 7%8&“(%%%% ’éfLC e 35 nit tmethiod 1)
4-11 - Am no- 2- (4-fl uorophenyl ) -et hyl | - 4- hydr oxypi peri di ne-1-carboxylic acid
benzyl ester (103NLS28) [0188] To a solution of ammonia |n rret hanol 7 N,
5 L) the &fAdtiporobengiliEoxaboxg: spirofy pneSreplbpxyligs ag
solution h 20 h in a seal ed flask at 100C After coolrng tort,
t he sol ven 6§I\<I-afgszﬁ)grmved and the residue purified by Cl18 reversed phase
sol i d- phase ext 042 i on Thetitkt ¢ompowic Wasgrepare fomamyroalsplech  0BYLES 8% ORAnol

03/ 057605 Py Ceas e F§ Pt 4G AU P st ek by (s 195, 50

[ MEH] +. ' HacheRor( mﬁ’)mG fulnc &6 itt6ehlqroacetsttlorigs, folldyed Py Bioged dxchange with Nal, 3,

Cron Py oot ¥ e g o filig) O seroiflyids Podnclior b aae

4.03- 4. 08pr()<lmct Biisilipd peltdpluny. chibonfasqgraphly, dOEZ)withGa %pvﬁse?,ﬁa@imt o@lﬂ 10896 iyl
HPLC tR = 5.5 m n |

O i aza- spREBE SR TESS b sepPrit e Be pEt R S o Sidessnny
[0190] The titlpigsQnpowyc Bas (e pasee/ fheganeat2)) NS hot 418)3%&5}28‘1({341\3Rng,
0.81 n’m)lz according to I|terature 8%rocedures (Cark et al M?d Chem

26: 855- 861(q883) }521y4 @ yPHapiol): I8t @i 0 RRiHEt 360 (i dH: PSR ASER :
chl or oacet 14108 kflgaq, 1Al y awed 1y, él@%@,g%ﬁ%@iﬁgm@@l Wlptrlil) Bab- 34@@& (HNG-5),

closure of the iodide derivative in présence o de. Puri f| catr on

of the cru#85-430 audl Hhy, nipA W&lw’lzgﬁw)eﬁ%(ﬁaﬂ%gmﬁbw9 Ty A

stepw se gfpgent lpjmgl(q&gqga ghhyl acetate in n-heptane, afforded the t|tIe

conpound (64 ng, 19% overall yield) as a col ourl ess soI id. [0191] Rf = 0.19

(ethyl acetate/n-heptane 3: 2) LCMS m z 458 [ MrH +. ' H NMR (CDCI 3) (err)
. o= ;

1.52-1.74 1.7,

13.3, CHzA ‘ ’ ), 3.04-3.

pi p-H, 3. d@d&ndﬁeétm(lmjﬂ-_ﬁ) 4,054, 20 (m 4H, H2, plp H), 5.15 (s,
(zmit %JJZE;]) > ﬁ’§9£] ]Z\Hkylawlg)n ‘of g’regsglrgcyce 16%8%5&3 (érmé',')o 148 mmo AN perf%rmeztli mn
5- (4- Fl uor edbénaited -114{}(e4prhmdjiohovfwbﬂhzxél Isiry- kobulegkenzdll, QothidaZzANEP69 af the5] un

decane- 9- CaaIT()H:(a)t)i(x?élalggnt Atter purlfe Cr(:]ltZan of tﬁtrggldu(«e]bg?émléa ge‘?f column chromatography eluting with

a stepwise gradient of 0-70% ethyl acetate in n-heptane, the title compound 103NLS33 (62 mg,

73%) was obtained as a colourless oil.

[0193] R, = 0.37 (ethyl acetate/n-heptane 1:1). LCMS m/z 575 [M+H]". 'H NMR
(CDCl;) 6 0.79-0.88 (m, 1H, pip-H), 1.02 (d, 6H, J = 6.4, CH,), 1.32-1.37 (m, 1H, pip-H), 1.69-
1.81 (m, 2H, pip-H), 2.03-2.09 (m, 1H, CH(CH,),), 2.72 (d, 1H, J = 14.3, CHAro;,), 2.86-2.95
and 3.07-3.15 (2m, 5H, H-5,CH,Ar, pip-H), 3.70 (d, 2H, J = 6.4, OCH,CH), 3.80-3.85 (m, 2H,
pip-H), 4.16 (AB, 2H, J = 17.6, H-2), 5.06 (s, 2H, OCH,Ph), 5.35 (d, 1H, J = 14.3, CH,Aroip,),
6.78-7.36 (m, 13H, Ar-H). HPLC fx = 10.9 min (method B).

5-(4-Fluorobenzyl)-4-(4-isobutoxybenzyl)-9-methyl-1-oxa-4,9-diaza-spiro[5.5Jundecan-3-one

(103NLS35)
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[0192] Al kyl ation of the spirocycle 103NLS30C (61 ng, 0.148 mml) was
performed as described in the preparation of 69NLS75 using

4-1 sobut owplwaenzibs br om de 69NLS69 as the al kyl ati ng agentPCTAfSIB#1476
purification of the residue by silica gel colum chromatography el uting
with a stepw s@igt]adi @ht sgfoce/MMBNESIBY(62 aped. &l 7Teminnl) mhl&pbla(imL)t“heNCBi-

=0 8?”?&1 o R ey o PR 6 Fud Prdb s R g B o)

S 0.79-0 8tﬁtaﬁ)m wiHfiltpie® off) and th Rltfact, evapbratdd snder 4edubdd3pressireIa glve3&u<(efr5 (41=H

T L daiprorcioRfsdeiios BBy b s grol Suttansry he bt

ng p- 'jl) , 3. cﬂ&o(v@d 112Hethdncﬂ: (ﬁnft,), m%cgh@7%gn§v5a8§ Qm7 %b} add@u pfohb)weddrb)lﬁme( AB,
= (s,

CH7Ar 0i B" )addlt@n ?éacfﬂg 601% 03131 andsoqiym cmﬁe@rwdﬂdwo 9%9 85 (wﬂ)h ESBC ggyution

5- (4- Fl uorphenzyh)at 4r fof -5 §OREH M¥MOREZ Nddbd Andretchmlxtuke B, QdbagagSRaoA[ 5. 5
]undecan 3-one 103NLS35) -39 WO 03/057698 PCT/ US02/ 41476 [0194] The

spi r ocycl esoluien g anixigre “nag extracted thregytnes With dishipseragthans, the gonipinsd raaps layers
depr ot ect eg, fyy Ry nge%h'oﬁ?iﬂm' it RS MR OdndPeirfe, (dHEF0 0vAO NIRO, UNiteled and

H2- bal | oon pressure. The catalyst was filtered off and the filtrate

evapor at edevapeieied fedinese The sesidue avag purified dycelyge obrqmptography on silica gel, eluting

f 1 uor obenzy| (o) i one
TR e e R L S s R e S

wat er, 0. 0dvér bdth staplesla cdloﬂldss)wb& hpgorpeend weldionyvated of itsaldeh ﬁocn b:ctr@htr@@l.t(mthrrL)

and sodi u r N0s) Lrred
at rt for ”%R%ﬁ@{) %le%\kget er m%éégag%gvgfﬁ’gg he rﬁ %(f{oyrlgg %aa AS(BEOIO gpi&’k{raq.
NaOH sol ution. [OTMH M OR, BT ESN@sEOIKCHaTE &d). tLaMS mid 48 MMH]h 'HiNVIRQCRE) Bane,

and bri ne. 0o 08 (B 1 ke TTTET My e, AROTdE £ Brmend st

resi due wasH,pup-Hf C@QCH}/)Z)C@.MLIJW Chy CHENCHY, pRIY), 213721401 (6 18 Epip-1B)] b5 0@, 1MV t h
a stepw se gradien in dichlaoraometh

of 0-7% net hano] an ng_ 103NLS35B
Caa o oD Tt Lr da Btk i e B ST Hhar i B de T
converted yo clArElp-fOs 8% QY 241.La8, mErm:H\@H)m 122(AM bigl s n7. élmmlzet(@arﬁ as
descri bed above for 69NLS75, affordin }%&%e sal t as a col orl ess powder
{

[0195] Rf -3 @EbAtawchy Ty &, 88, dy-H); - 05 (stb PﬂiB)- 'H NMR (CDC13) S
0.94-1.06 (m 7H, pip-H CH3), 1.50-1.57 (m 1H, pip-H, 1.69-1.76 (m 2H,
pip H) , 200209 (m ZH, IpH CH(CH3)2) 222229 m 4H, NCH3,

pip-H, 2. 2-Dx0-1 AR -irigra-spyy geca borylicracidiey jesterf84AB1 55 2 (d, 1H, J=

14. 3, CH2Ar o, B 87 )1, 4

W5 CH2ArF, pipt OH?(ﬁ 3. 61{6 g?lglo;llldf hde' az?ne%*lonqnﬁycgl_< gﬁ%f 10%% (n% lf’rn]n bL\(]tzmol ??
H2), 5. 29m@jwas:|_ad|d{ed dropwisd th, 3@0111@1912NM—BQQ-4-mthEWCﬁbQﬁlmhyghbplwldH)? (1. HPE:C tR

Ceri-but y S ZE B0 Sl i) PG PSRRI IS TAE e B S 25

m., 108. 8 i#itoledl td ¢bohtdatitThe 8dblvén2 @as removed by evaporation under reduced pressure, the residue

partitioned between ethyl acetate and water and the organic layer dried over sodium sulphate,
filtered and evaporated to dryness. Purification of the residue by silica gel column chromatography,
eluting with a stepwise gradient of 3-6 % methanol in dichloromethane, afforded the desired
compound (0.88 g, 63 %) as white solid.

[0197] R~ 0.34 (MeOH/CH,Cl, 6:94). LCMS m/z 200 [M+H-(t-Bu)]", 156 [M+H-
BOC]". '"H NMR (CDCl;) § 1.45 (s, 9H, CH;), 1.61-1.74 (m, 4H, pip-H), 2.34 (s, 2H, H-4), 3.38-
3.52 (m, 4H, pip-H), 4.01 (s, 1 H, NH), 7.15 (s, 1H, NH).

1-(4-Fluorobenzyl)-3-0x0-1,2.8-triaza-spiro[4.5]decane-8-carboxylic acid tert-butyl ester (84 AF84-
19)
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m.) was added dropwi se to a solution of

N- BOC- 4- et hoxycar bonyl - net hyl enepi peridine (1.39 g, 5.44 mmol) in

n- but anolwQb205mk§ at rt. The m xture was stirred for 15 rcatusa20@’and t he
m xture allowed to cool to rt. The solvent was renpoved by evaporation
under reduced pl®$8lure, 4-Fltuerob@8ifldwmidep@rﬂ mlor?et] bwtohewns etltedl dwpetsatte and
wat er andt e.or doer

evapor at ed°t uu%@%gé’gd ur| ica rono dpﬁgM f%&tg?ﬂ% ephﬁ nLthnIe ﬁ%%g%gatrt
chr omat ogr &@hy daysetndei agomiatniosphesd. €fhel sebventr aabi ©mbveaif b)Beﬁhp%am’( lnadeo | redused

di chl oronet hane, afforded the.de red 9%, as whit

S0 1. Lo wighS i el b pa e SO ERand, & o R e Bl fhEd s
[ MtH BOC] bver' soldibdMRulpGhd1B)ersd M%ns(eﬁitrat&l‘lm fackd). ,Puili fiGatiod o?éhe(t’ﬂmduﬁbl-by @ilymrH) |,
]2_H34N|(_|)S’ zghroﬁaé))grap}%/ (?n851llca ge? gutmg with d?clh%rol;%ethane a%fogd%él the ct:'swe'é"?oinpoun]d (18(’?

1- (4- Fl uor ehepgyy)) - 3- oxo- 1, 2, 8-tri aza-spiro[ 4. 5] decane- 8- carboxyllc aci d

tert-butyl ester (84AF84- 19 -40 WD 03/057698 PCT/ US02/ 41476 % %&l
4- Fl uor obenzyl bi®¥4e (%?QSMMCQH@{Z% 34)VW§6%608d%ﬂ§\nB9§]t3 4 IM5H]t i on

of 84AF1S (BRARYeDd:) 1 AR 9nidlsny 10Ms ((115QHF511Q H@tl 4,81 93T He o0 ¥ibUne2 W s,

stirred at rt for 6 days under argon at m)SFI ere. The sol vent was renoved
by evapor aHoH-4inyet-3 3% focHd plmes3sﬁ4r3e7Oa&ﬁH2 hélp'rl‘@si3 gUés: per EHtATOn 842 hetllleen
chl orof orm he anic |layer was dried over sodi um sul phate,

: 4

filtered an to}rﬂ\\@téﬁdtsfﬁét edA?%gvacuo Purification of the residue by col um
chromat ography on silica gel, eI uti ng vmth di chl or onet hane af forded the
(rjdeilggg .__ (gb%l§ ﬂ 1to ybe 4 -- ol . a SpPIrol4 10 a rgo -4)301&'0\/5
1.71-1.76 (tm-blﬁﬂestm(mHF%EIZBB? 1.93 (m 2H pi p-H), 2 45 (s 2H H-4)

g- g% 58,381( rlll], Zmom p- 5%51:}% %564#3{} wasl_%ddgcf sFl)ong/ toa 80%9109 of 8%“’84%6\

1- g 4- F gor cglbemzyhmoljzng érylt Emu(somybamzml(e )rmgt:t&tg)g(ﬁm%d 2t 8- flor IgGZﬁﬂS,{&I( Jolftién BIgeg gn
e- 8-carboxylic er est er
mol ) was éﬁ’@%@’“&?’ﬂﬁ)ﬂ Vomeégk%/% ﬁ@ﬁméf YREEY ‘Iig)y(l%?égbhg%a dﬁid %B‘i‘“)sei n

dry DVF (5 térthk nakeeret ABernl X btidify &irt the ﬂdxtﬁi’é “rat p:iraﬁon%@ biwden Ah)ﬂ abdiite omy witerd-
i sobut oxybenzyl br om de 69NLS69 (117 i (1 nL) was

added dr opviing &rgapig layRrewas deied) pwer Sse\qhtuérsulmh%e é’ﬂtFrFﬁi PWgcoafenFrﬁteg H@vaﬁwtl’awéca%a%
partiti onecghRUEAR v§lchiimn2eRhAtRrBRA &SN gel, chilige VAN WiRIdicnR st $ibiogd

over sodi um sul phate, filtered and concentrated in vacuo. Purification of
the resi du@Wnebmml%m@hﬁ@o@llawwbbﬁreeqrﬁtw@are\gf&ed pBpsGtHRYe {ff ehaffordadethei se

gradi ent of3.3ref cXmdiRE Q@gg{ kdqugli chl oronet hane, fol I owed by preparative
reversed phase HPLpC tforded the desired conpound (109 nmg, 50 %.

[0201] Rf= 0.51 lm;m/ dqch 51 {MgOJ/CHCIVE:9%). LIS miMRB[M--HAZ 670 IHHE(LBRY) ] +.
'"H NMR (CDCL;) § 1.00 (d, 6H, J = 6.8, CH(CH;),), 1.35 (m, 4H, pip-H), 1.40 (s, 9H, O(CH,),),
2.06 (m, 1H, CH(CH,),), 2.41 (s, 2H, H-4), 3.08-3.15 (m, 2H, pip-H), 3.22-3.29 (m, 2H, pip-H),
3.67 (d, 2H, J = 6.4, OCH,), 3.92 (m, 4H, CH,Ars, CH,Arois), 6.77 -7.37 (m, 8H, Ar-H).

1-(4-Fluorobenzyl)-2-(4-isobutoxybenzyl)-1,2 8-triaza-spiro[4.5]decane-3-one (84 AF99-24)
[0202] 118AF94-23 (100 mg, 0.21 mmol) was N-BOC deprotected as described in the

preparation of 69NLS79-II to give the title compound, which was used without further purification.

[0203] R, = 0.40 (MeOH/CH,CI, 1:9). LCMS m/z 426 [M+H]". '"H NMR (CDCl;) &
0.99 (d, 6H, J = 6.4, CH(CH;),), 1.35 (m, 4H, pip-H), 1.49 (s, 1H, NH), 2.00-2.05 (m, 1H,
CH(CH;),), 2.42 (s, 2H, H-4), 2.50 (m, 2H, pip-H), 2.76 (m, 2H, pip-H), 3.66 (d, 2H, J = 6.4,
OCH,), 3.92 (s, 2H, CH,Ar), 3.95 (s, 2H, CH,Ar), 6.75 -7.34 (m, 8H, Ar-H).
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"H NVR (CDC13) 8 1.00 (d, 6H, J = 6.8, CH(CH3)2), 1.35 (m 4H, pip-H, 1.40
(s, 9H, Q(CH3)3), 2.06 (m 1H, CH(CH3)2), 2.41 (s, 2H, H4), 3.08-3.15 (m
2H, pi p- By 03/02@98. 29 (m 2H, pip-H), 3.67 (d, 2H, J= 6. 2CTACHRYI1476. 92 (m
4H, CH2ArF, CH2Ar o, B) 6 77 -7. 37 (m 8H Ar-H)

1- (4- Fl uor dlitehkz (i Sbutbxbyir By Riraza-spiraldcidecaries

e (84AF99-24 (1)2 2 84}\%‘%8:9 23 (100 ny, 0 21 mml) was N-BOC deprot ected
as descri bﬁ’é&—%&qﬁe}—m-epmétl on of 69NLS79-H to give the title conpound,
whi ch was used yo20ijout Therdesieed gpirotyiclecadsi ahtained DA FPARDI-24 (004D g,( WEOHInEHP C12

éH(g)CI-B;_ %VB ogzgé(zﬁl,‘a[s%gﬂpg?crglci% %r&g}? 53%5_%&%'&“%? on( gf dg@%g:{gm%&w of the

CH( CH3) 2) , h?drér%lc(rﬁie s@Atwatcalied it 29 fd BONREYS gvipg ke, titR. copound (XHmgp6e) s, a
3.66 (d, 2H, J = 6.4, OCH2), 3.92 (s, 2H, CH2Ar), 3.95 (s, 2H, CHAr),
6.75 -7. 34cqipyrlesipolids _ 1) -41 WD 03/ 057698 PCT/ US02/ 41476

1-(4-Fl uorobenzgdz)osﬁ (4R Sgby Mwﬁmzm )it mubwz/z 4@Na+aT1 azEvEp(anCi. $) de
cane- 3-one rochl

ori d @51 AF100 25) {q The desired spirocycle S
obt & ned fpam«sm;ggmcps 0, | B0 G pPED) | Sep R HE. ST R
descri bedf g) %A RBEL AL UPR 3f(q LIBNLSSH. i), nsassfmqf cﬁ@&roﬂ,m YELRGH lsomi de
salt was c rr| e€d out as for 69NLS75 giving the title compound (39 ng, 63%
as a coI oUr2Béms8gairil). [ 0205] Rf = 0.57 (MeOH CH2Cl Z 1:9). LCIVB m z 440
[MtH +. "H NWR (CDC13) 6 0.94 (d, 6H J= 6.4, CH(CH3)2), 1.38-1.68 (m 4H,
pip-H), 1.96-2.02 (m 1H, CH(CHB)Z) 2. 23 2. 46 (m 9H, pip-H NCH3, H4),
3.61 (d, 2H18:(241.3]-Biodgn-AHAN Buofebe -(@rol mgcy-be,n,zyl)MXaxB Byliazg 70- 7.28
(m 8H, Ar-H).
31- D oxan- - 3-(4-i sobut oxv- benzyl ) - 1- oxa- 3, 8-d
iaza- spiro [4. 50206]30ané)h&&imewa@X\aB@Ced(pidxmas Tdkpcr[Hod 0] e OMeBFRiona of

A Y L

di oxane f oldiwenfllbRgStaBary poeciurecasafor ftiger pﬁeb&atpmeqifad’s%ﬂl&ﬁﬁl Oénve8ish SE5the
Conversion of th onpaound. (139 , 8499 into its oxal ate salt for ave
the title éalﬁb%ﬁ&”ééngag%“? ‘B&’r Sé’égig%ﬁﬁ fggm Fﬂﬁg“f]m%ﬁﬂmﬁ‘“@éai Ry el

1:24). LC'VB rﬂZ &z‘b&%[ M*kﬂ*o 33 W%ﬁ/(ﬁ%l@l) $CMs 9:@1 5(461' JHN]\@R&SDCl;)S
CH(CH3) 2) , p- H, di oxane- H) ng Hp ?
1.67-1. 74 (1rﬁ0 (QHSH@Hz )H)23 11368@L@H991p(%dl<?2<|ape E?dﬁé’i)l 61y 2 Hp oL m

[2)|Hp- |C-I|I) OXgnq 67 174 %@){ﬁ}?ﬁ&y%{)@ 8 m904(h'y %g:{ﬂj\l 1P P13t gih 5(50)(3;{& HlH
6.8, H4), GIEE:)0d2 314, 43\Im,-4}i,§3@2’Cl@I.|m.@|) Eg 59) cm 3H6FLPEH)72, 6? I(]“P ll‘gmlp 1.2, 71_

OCH2CH( CH3 3 )/

o ( )?2%2'(%%?@32@)’_6% 8,:’[1?,5}')—2,6%,35421%\?05;6% hox# 6)&7 59 2, é‘HiJr Bﬁ)t 3. 63"3' 74J(m
4 (4- FI uor dbie MEH.FHEH:A: ioohedyd0 b0y, pHgdio*ane-H) PRGN bl
3-1(9) - 4-1 s9nePRYl 52 8X0x,9X 3700 At oy heppopyl } -

4-(4-Fluorobenzyl)-3-(4-isobutoxy-benzyl)-8- {3-[(S)-4-isopropyl-2-oxo-oxazolidin-3-yl]-propyl } -
1-oxa- 3,8-diaza-spiro[4.5]decane-3-one, oxalate (118AF04-75)

[0208] 69NLS77 was N-BOC deprotected as described in the preparation of
69NLS79-11 and the resulting compound (172 mg, 0.40 mmol) alkylated with (4S5)-3-(3-

chloropropyl)-4-isopropyl-2-oxazolidin-2-one in DMF (3 mL) in presence of sodium iodide (72
mg, 0.48 mmol), following the same procedure as for the preparation of 69NLS8S. Conversion of
the compound (130 mg, 55%) into its oxalate salt form gave the title compound as a colourless
solid.

[0209] R, = 0.29 (MeOH/CH,Cl, 1:19). LCMS m/z 596 [M+H]". 'H NMR (CDClL;) §
0.84- 0.88 (m, 6H, CHsjp,), 1.01 (d, 6H, J = 6.8, CHsjp,), 1.24-1.34 (m, 1H, pip-H), 1.55-1.74 (m,
4H, pip-H, CHacnain), 1.87-1.93 (m, 1H, pip-H), 1.97-2.13 (m, 2H, CHop,, CHipr), 2.27-2.40 (m, 4H,
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1- oxa- 3, 8-di aza-spiro[4.51ldecane-3-o0one, oxal ate (118AF04-75) [0208]
69NLS77 was N-BOC deprotected as described in the preparation of

69NLS79- IwWoandstebe resulting conpound (172 ng, 0.40 mol) paltyshzsads wi t h
(4S)-3-(3- chloropropyl)-4-isopropyl -2-oxazolidin-2-one in DMF (3 nL) in
presence obipShNCHigk:Q.M. e, TH, pipd), DOUGn, ihipbip;H)f VI-28P (g, tthé Thamd 20¥0b¥dur e

as for the o 5 nyersi f, <t he un
5506 1 nt o (PbSaPateNcHr e S TR T PR e A TRRD, 383 ol
solid. [ OZG)H] CRfArg:0. 329 XW@%HHQCIPQCH(C}E)z, CHGYB00-2.04606, [HVIM]Hi,,), 41 INMR

124134 () HCHpp: (ﬂ&”wﬁ'f%ém? i TG G ) " 871 0

(m 1H, pip-H), 1.97-2.13 (m 2H, CHoiB,,, CHip,), 2.27-2.40 (m 4H, -42

WD 03/ 057698 PCT/ US02/ 41476 _pip-H NCHci, ai"), 2.56 (m 1H pip-H, 2.69
(m 1H pi le 3: A CH2ArF), 2.87-2.98 (m 2H, CHZArF,

NCH2c1lai "), 3.37 (t, 1H J = 6.8, H4), 3.48-3.55 (m |H NCH2c, Y,
3.58-3.64 (m 1M CRArGIB'). 3 653, 71 (m 3H OCH2CH(CB)2, CHi sox)
4.00-4.04 Re extignand Amplilicatien (R-34T) Aggavsg 1y -~ OCH 50X), 4.75 (d, |H J=

15.2, CH2Arois'’ )[0216} 80- fheo%ur(c'ﬁbnﬁHrecéﬁtorH)assa R por 2 SelBhiRhmMasd| agbedatibiat a
Receptor Sel ection and Anmplification (R-SAT) Assays. 10210]. The fu ct:&%] al

recept or adselyoloRedREdD. B bt i (b dWHOTA@?‘B‘F‘ isatignst o/ thatRIBHSSEgeserRes
was used (wiZhh 75800 Ecrgg'HQBlfnb&ﬁihé Q)?%fffcﬁ%rgt tRato Py s wridasauHoed 4 were

5,707,798) 'to 'screen conpounds for efficacy at the 5-HT2A receptor.
Briefly, NgH8TGInc el m:sp@ culgprophates it @@SQ\éICP“ﬂqeé%eC@HIWQH‘? gansfegied fox §2-16

70- 80% Conf | oS %t?l é)catgﬁxdgm&@ Bﬁ?%]gu?%ﬁ’efcgf\cs ?één erjﬁanuhagfﬂl?egs Wg%o@ol@l RYA s

DNAs usi ng super as per rranu écture S cols. R-SAT s
wer e gener a*ekwge]nealﬂ)opanbdnw with Bngwliedirdeepsr and 2@ pg/well aﬂélet%@alws‘mﬁq plggmid

Bet a- gal ac ]ﬁ%gdgﬁ t?‘rsamddG [())%?‘n céaflslrugtéa 8 %9 R&%FC @rm%gSIpﬁa?r{nﬁ%ﬂﬂg%Q s'idﬂC{)e%tgpsed

were in the pressi on vec escri
U'S. 5,707 (m.&egarlf.e) eﬁHIs’&:AbecbmdbSOi 7(tje7|§& m:ﬁﬁrmlracremdgw wee stplifiedPGRIekted M

brain cDNA the o odeox tide ased on t |1 sh ce
(see Sal t Fhn i ot SopPO Bgh RS R P ReBRRE RS of 3 BRI RBESISE
Lar ge- scal gSattirgdﬁfSét.eﬂt Bbkem. Bigihyss Raer@nir. F\l{&$ﬂé@9t’&l(l]9@r)).Mrgh&chomssfewlhﬁn
trypsini ze n roz i Fro en cel.ls wer at a pl.at ed at
107 D00 4. Gl Nep IR btedat |21 b SR Poirh B0 diezp LM Pnadorp B W h
bot h et hodger wakdds pMrE @t 101600-WI0DMRelispea wallIBE di06 nel phitDaphatatheddiy. S¥ith

ambi ent CO2 for five days. Media was _then renoved fromthe plates ? (il
mar ker gendoRcnFtyedsy celln ¥ereehen grayn 1% 2 CHBIdi g gipesBhero it pee ambient CO2 for Tive

bet a- gal act@pd dpRgia SHRMehatBofdRant e ﬂ?&% A trharR Yoo 4Bty FAE mcRstddty

colorinetric reaction was neasured in a Hectro hotonetric plate rea

(Titertek ladéitipn of thepbetgyralactogidasey sitbstratie (CBANPAH 4nyRSY Wit 19 Pﬂlhé%o#bwwltmg

program XLF Mon(dep@%rammﬁms' HiENed atJ?&nBﬁﬁ&&Hétnc ﬁ@%lrmr (TRBERIR PR s000RAT ed
to repression by a control conpound (ritanserin in the case of
All data were analyzed using the computer program XLFit (IDBSrn) Efficacy is the percent

maximal repression compared to repression by a control compound (ritanserin in the case of
5HT2A). plICs, is the negative of the log(ICs,), where ICsy is the calculated concentration in Molar
that produces 50% maximal repression. The results obtained for several compounds of the

invention are presented in Table 1, below.

Table 1. Efficiency and pICs, of Compounds at the 5-HT2A Receptor Compared to

Ritanserin
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5HT2A) .

cal cul ated concentration in Mblar
The resulwe bsmdned for
in Table 1, below. Table 1. Efficiency and pl G50 of Conpounds at the 5-HI2A

sever al

t hat produces 50% maxi nmal
conmpounds of the

pl C50 is the negative of the |og(lC50),

where 1C50 is the

repr essi on.

i nvent iPom/tsnB4Present ed

Recept or mpared o Ritanserin -48 WO 03/ Q5£698 P/ US02/ 41476 0 0 O
Conpound ST D |sHP APl Cso 50| DRV -8 -B|3c Ep o .~z . no.c
69NLS21 9\h 4 0.5 83c4. 1 IGof 50.6748 2208 720 69NLS75 9.5 15 0.3
94 16 22 |69NLS52 9.6 7 0.3 87 7 14| 6ONLEr9-: $ & dl0.2 101 4 12 69NLSS1
8.3 4 0.185410—69NESB3—840-—1+B5410—69WS85P.1 4 0.3 95 8 9
38-PH16-HC18.1 4 0.[2 95 4 18 |38-PHL7-HC18 8 5{0.3 84 8 12 38-PH20 9.3 5
0.3 100 1( ?\‘Iﬁédf WD .03/ 057698 {(XCT/ UBB2/ 41446 ¢lilc .2{2 Conmpound 5HT2A N
1 cso STD WA D gics0 DEV z|z Cp.= ~~|  78NLS59 9.6 17 0.3 98 22 19
78NLS62 8.(12 5 0. 3-89 4 7 Sel e¢tivity—Proti{efaor—
4- (4- Fl uorjobenzyl ) -[3- (4- if sobuf oxybepzyl ) - 8t net hyl - 1- pxa- 3, 8-di aza-
spiro[ 4. 5]jdecan- 2- gpg (69NLS7%), [ 023} The|;R- SAdy assay (described above in
exanpl e) WeBNLfSéd tjo i nvestigate the seleftivilty of
4- (4- Fl uorjo- benzyl )|- 3- (44i sobut oxy- pbenzyl )t 8- mgt hyl - | - oxa- 3, 8- di aza-

69NLS75 9.5 15 0.3 94 16 22

6ONLS52 9.6 7 0.3 87 7 14

69NLS79-I1 8.1 4 0.2 101 4 12

69NLSS1 8.3 4 0.1 85 4 10

69NLS83 8 4 0.1 85 4 10

69NLSS5 9.1 4 0.3 95 8 9

38-PH16-HCI 8.1 4 0.2 95 4 18

sepuzHCl®S P 03 |84 V)

38-PH20 93 5 0.3 100 10 9
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spiro[ 4. 5] decan-2-one. The results froma broad profiling of this conpound
at a variety of receptors are reported in Table 2 below. NR neans No
Response,wD.08/05t6b& conpound i nvesti gated showed no effectcatusohei4recept or

studied. Table 2. Selectivity of

4- (4- Fl uorjobenzyl) - B- (4-iisobutjoxybenzyl ) - 8 rethyl -1 -gxa- 3, 8-di aza-
spiro[4.5] ﬁggﬁn%-orgpn@g L S75 giﬁgeptou:As%Ly B39 o|l C50 HT2A goni st
i nverse 9. pH94% HE28, 9 Ri St DEer se 56 nt |st° HT 2C goni st inverse
1.5 (77% | HTIA agofi st antagani st 6. 45 SH 2 @anlg&t antagonist 5.5 HT 1
D agoni st prtagem-s—6—25—HHEgontrst—antggontst——6: HTI F goni st
ant agoni st| 5HT6A i hverse NR [HT7A dgoni st -|45 03/ 057698 PCT/ US02/ 41476
Receptor Assay EC50|gqy | 039 ingarse ogl goniisi NRg antlagoni st NR 2 igoni st
ant agoni st |788L3%bni 5t  ant agonfi st 1 |agoni st

78NLS62 8.2 5 0.3 89 4 7

Selectivity _ Profile  for _ 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3.8-diaza-

spiro[4.5]decan-2-one (69NLS75)

[0211]

selectivity

of

The R-SAT assay (described above in example) was used to investigate the

4-(4-Fluoro-benzyl)-3-(4-isobutoxy-benzyl)-8-methyl-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one. The results from a broad profiling of this compound at a variety of receptors

are reported in Table 2 below. NR means No Response, i.e. the compound investigated showed no

effect at the receptor studied.

Table 2.

Selectivity of 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one 69NLS75

Receptor Assay ECs or pICs
SHT2A agonist INR
inverse 9.5 (94%)
SHT2B agonist [NR
inverse < 5.6
antagonist INR
SHT 2C hgonist INR
inverse 7.5 (77%)
SHT1A agonist INR
antagonist 6.4
SHT1B agonist INR
antagonist <5.5
SHTI1D agonist INR
Antagonist <6.25
SHT1E agonist INR
antagonist < 6.2
SHT1F agonist INR
antagonist INR
SHT6A inverse INR
SHT7A agonist INR
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goni st 3 agonist inverse antagonist 6.4 4 -agonist 5.5 5 gonist NR 1
goni st antagoni st 6.7 al pha 2A goni st antagonist 6.3 al pha 2B agoni st NR
ant agoni swoNRosdépha 2C goni st NR antagoni st 5.5 al pha 1Bcagsn/st476
antagonist INR rk | agonist |I nta onist Exanple 3: In Vivo Pharnmacol ogy of
4- (4- Fl uor obenzyl ) - 3- (#iRdcestbit OXy blezayl ) - 8- nNpEdy br PECs, |

oxa- 3, 8-di aza- spi ro[ 4. p] decan- 2- ongvé&&ONLS75NRMet hods  Ani ml s and
apparatus [0212] Ml e N-SW SS ATfRdoAR: M ce [NfarTan SpragueqDawl ey) were
housed (4 mice/cage) [T Toonms W TfLJRRRET al|lfgg and hum dity controlled and

water and food (Harl anpbektad)TTERl X aval T[RRI €. M e were|kept on a 12-hr

| i ght:dark cycle. For [oconotor—expg s R astTt 20x20%30cm activity
: | VPO S XEtAdotist |- > INR v A
cages were equi pped W phrotocett] peams (AckgScam tmstT ument s) . Procedure
Loconot or Activity [02 ctvityEexperiments—ni¢e were treated
with 0.3 ny/ kg dizocil pi i p- 1380p!S -oA— M ce were
treated with 69NLS75 s®__10 min HR§oH i —o] 30 min before
t he session and pl aced IS POUS activity,
69NLS75 was admi ni ster alone. 1 tor daf¥# were collected during a 15
mn session without -46 WO 03/ 057898sPCT/ US 41476 habityation in a lit
room Each dose conbi ngtion was t egiteggnish a Bdparate group of animals
(n=8). Distance travelhed (cnm waspgaistul at ed5.and aver aged flol | owed by
ANOVA and post-hoc Dunpett's Agonist NR
H1 agonist
antagonist 6.7
alpha 2A agonist INR
antagonist 6.3
alpha 2B agonist NR
antagonist NR
alpha 2C agonist NR
antagonist < 5.5
alpha 1B agonist INR
antagonist INR
oprk 1 pgonist INR
ntagonist INR

Example 3: In Vivo Pharmacology of 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-
oxa-3.8-diaza-spiro[4.5]decan-2-one (69NLS75)

Methods

Animals and apparatus

[0212] Male Non-Swiss Albino mice (Harlan Sprague-Dawley) were housed (4
mice/cage) in rooms with temperature and humidity controlled and water and food (Harlan Teklad)
freely available. Mice were kept on a 12-hr light:dark cycle. For locomotor experiments, plastic

20x20x30cm activity cages were equipped with photocell beams (AccuScan Instruments).

Procedure

Locomotor Activity

[0213] For hyperactivity experiments, mice were treated with 0.3 mg/kg dizocilpine
1.p. 15 min before the session. Mice were treated with 69NLS75 s.c. 10 min before the session or
p-o. 30 min before the session and placed into the activity cages. For spontaneous activity,

69NLS75 was administered alone. Locomotor data were collected during a 15 min session without
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t-test conparisons. Results [0214] 69NLS75 caused a dose-rel ated decrease
in MK-801-induced hyperactivity in mce consistent with antipsychotic

ef ficacy.wAstatdwsti cally significant decrease conpared t@cTaeso/elsgs contr ol
occurred at 3 ng/kg after both s.c. and p.o. adm ninstrati on suggesting
excel | ent habinatiobincaMabérabEhbdhtdpse dombadtiont wartestddhe aatpaeaugbiof apfmalKmso)IL

hyperactivity occurr t doses .that had ef fect ont ango »

| oconot or ’%&%ﬁlﬂ?i%ﬁy‘?‘e‘ﬂj‘f&?&ﬁ f%ﬂl%ﬁeod M esve eflg(céhoévfe f gEtA sﬁa}(ggﬁlPO@gg?cﬁ%nnet Sses.
Exanpl e 4:t-tbddcdfipadisd?har macol ogy of Addi tional Conpounds [0215] The ef fect
of various conpounds on | oconotor activity in mce treated wth M801 was
observed as descri bed above. [0216] Aninmals received 0.1 -30 ng/kg of the
conpound imgdigat ed via subcutaneous injection or oral admnistration. MeED
indicates the mininmumeffective dose at which a statjsti.call si gni.fi.cant
reduction of | d83Hbt or OZIHS i Ryse aelotereBled dayeRse)n &%§%H§@‘W%Hy.pe iy
mni mum  effechbhy&at hftipicH&lic JBBIce 4A LRRANY SQRiHhnt AlBle@@Scon@aredhei
Ability To Attenuate MK801-1nduced Hyperactivity In Mce. Conpound D
(ny/ kg) NMEBhickeggorEy! ocgurred at 3 mypke bt S 6 2pd PPOAANGYRFIGHEN SUEECHGRICKFYCt
n.d. 3 - 4(;311\%%{1&%%@9%1 Eﬁ{ouﬁﬂg/a&érﬂz&n delvik o1 nWheadctivisy &icaﬂréﬁaﬂ doSes that A
compound of fornula I; salts and stereoisonmers thereof R N R3 VX, RR5,
ZENY Y R&dvieesfbsichonxsiostaneoue dacemotpr antivinh dndjpasing ne grpiersiderfgiests aopPicacpis oy,
CH2O, OCH2;, Q CH2S,

Example 4: In Vivo Pharmacology of Additional Compounds

[0215] The effect of various compounds on locomotor activity in mice treated with
MK801 was observed as described above.

[0216] Animals received 0.1 -30 mg/kg of the compound indicated via subcutaneous
injection or oral administration. MED indicates the minimum effective dose at which a statistically
significant reduction of locomotor activity (described above) was observed. MED = minimum

effective dose in vivo.

Table 4. Comparison Of Analogs For Their Ability To Attenuate MK801-Induced
Hyperactivity In Mice.
Compound MED (mg/kg) MED (mg/kg)
s.C. p.o.
69NLS52 n.d. 10
69NLS75 3 3
69NLS79-11 n.d. 3
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SCH2, S, CH2N(RN), N(RN)CH2 and N(RN); wherein RN is selected from hydrogen
and C1 6 alkyl; Y is selected fromthe group consisting of O and S; Z is
absent orweaBmsieesl from the group consisting of CH and N, PRT/USS2/$Elect ed
fromthe group consisting of hydrogen, optionally substituted Cl1 6 al kyl,
C2 8 alkenyl, C2_8 alkynyl, optional CLASMBstituted C3-6 cycloal kyl, aryl,
and heterqg{é%él.s; li.neélss, sel ected fromthe group consisting of 0 and 1; R4,

R5, and R6 & G|EHIEI‘epe'ndent ly selected fromthe group consisting of

hydrogen, Cl1.6 alkyl, aryl(Cl_6 alkyl), heteroaryl (Cl.6 al kyl),

het er ocycl yl (C1_6 al kyl h 0X 1 al kyl) .. am 6 al kyl),
han(C,_6aIkyI}? opf#%%&#??xgﬁggﬁ%ﬁaﬁgamE§¥%&%??§gg€Q@ . aryl, and
heteroaryl, wherein at least two of R4, R5, and R6 are independently
selected fromthe group consisting of atyl (Cl.6 alkyl), heteroaryl (ClL_6
al kyl'), and heterocyclyl (Cl1.6 al kyl); Nand R3 are independently sel ected
fromthe group consisting of hydroggn, , hydroxy, and optionally
substituted C1_6 al kyl or selected Suc and R3 together forma ring
systemsuch that R R R2 is sel egd m t he group consisting of -48 WD
03/ 057698 PCT/ US02/ 41476 RL R Rl R NNN~N$ R/ RB RT R8 R7T R8
ndently selected fromthe group

R7 RB R R wherein R7 and R8 are inde
consi sting of hydrogen, hal ogen, pdioxy,~ ang C, _6 alkyl 2. A compound
according to claim1, wherein R is seled¢ged fromthe group consisting of
aryl (C1-6 al kyl), heteroaryl (Cl-6 al kyl)R heterocyclyl (Cl-6 al kyl),

hydr oxy(Cl-6 al kyl), am no(Cl-6 alkyl), halo(Cl-6 alkyl), and C1_6 al kyl.
3. A conpound according to any one of clhins | to 2, wherein Yis QO 4. A

conpound accordi 1Q an of .claims 1.t.0 3 j i e rom
the group conswgetg‘?lﬂg(léféﬁgéon&ﬁfougﬁ%mém%?f%?&%ﬁé}fé@cor%ﬁ’%%?16§’any
one of cl agom®,, §, CIONRMVWKECBCH, a4d NgR'GHvheréin RA icselepedi from dgdrogadiand Ci.aallaiy one
of claims | to 5, wgergi nmis zero. 7. ﬁgco‘gﬁound according to any one of
clains 1 to 6, WwitkErd AR ReFIBFRETTEs °hBABtHi ral to the conpound of
Formula H 8. Az¢omRousdeRaedféth i@ gtaupabisistingofdCH edda;ms 1 to 5, wherein at
| east two of R4, R5, and R6 are independently sel ect ?d fbroméae ﬁf;ﬁu
consi sting of aRylseepesdriyom fhg gropp sonsishiag af hydrogen, entiqgally substituted C.g s ~28
alkenyl, C,.salkynyl, optionally substituted Cs-¢ cycloalkyl, aryl, and heteroaryl;

m is selected from the group consisting of 0 and 1;

R* R’ and R® are independently selected from the group consisting of hydrogen, C,.¢alkyl,
aryl(Cy.6 alkyl), heteroaryl(C, alkyl), heterocyclyl(C, alkyl), hydroxy(C,.s alkyl), amino(C,.
alkyl), halo(C, ¢ alkyl), optionally substituted Cs-¢ cylcoalkyl, aryl, and heteroaryl,

wherein at least two of R, R®, and R® are independently selected from the group
consisting of aryl(C,_¢alkyl), heteroaryl(C, ¢ alkyl), and heterocyclyl(C,. alkyl);

R? and R® are independently selected from the group consisting of hydrogen, halogen,
hydroxy, and optionally substituted C,¢ alkyl or selected such that R? and R* together form a ring

system such that

is selected from the group consisting of
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al kyl'). 9. A conpound according to claim8, wherein two of R4, R5, and R6
are independently selected fromthe group consisting of aryl (Cl_6 al kyl)
and het erwearoglo§648 6 al kyl) and the renmai ning one of R4, RET/B04REq i f
present, is hydrogen. 10. A conpound according to any one of clainms 1 to 9,
wherein aryl (CL16 al kyl is £4- substi tutﬁd)-ary] (C al kyl). 11.R'A
conpound accorging to claim9, wherein at |east one
sel ected from Nae group conblisting of f INro subst it nt gd- aryI(C 6. al ké/l),
and fl uororgubst jit y¢ ed7h amsl (Clz ls) . A2. do -o‘—s-. —dlRng to
any one of ¢l [% anaRT@Erﬁgi n f %(9 R AP ‘

i ndependently %el ected from™he group consisting of arfyl (CL_6 aI

het er oaryl ( Cl. 6yheddik ") and attdarb etdepedadrly Yeelebkd Groal izl growpr @)nblﬁtd@pﬁm@ﬂfﬁgbly,
substituted 1 to 3 tinmes, such as 1, 2, or 3 tines, with a substituent

i ndependenidfagendyderegnd Fordlhe group consisting of hal ogen and optional |y

substituted O Gl_6-ahkydmpodt adbofdHEP R B-in@CC Qiitiend R OisCledc®tl 1tZom Whergedup t he
hal ogen is fluorine and the optionally substituted O ClL 6-alkyl is 1?61)

unsubst i t utoaeisting ¢fl adfGimatied. @tmarﬁﬂ%}sléywl) hoterogyelyffpo tiid): W Eer e Cng 2
claiml, n fnd¥,. 5. and R6 are an optionally

substi t ut \é\%ﬁr]&bl ?%%ylﬂ ﬁﬁé{% %mlpﬁa V\f) 03/ 057698 PCT/ US02/ 41476 15. A
conmpound accord$ ng técemmwmﬂmordympényrpnatofﬂ@a@tl tp poVisFEIRY S@5 and R6 are
optionall'y subsgitut | cCRidyAeih X £sabddlfrotMpgr ei n
t he conpound oflfor rrﬁﬁgg?&@s{ agcgﬂd@ngttg\aﬁpémg)?ﬁ@?n% 1gt(rac?up cgln5| StSI ng of 0(|)

1- oxa- 4, 9- gihgr@nsigtingaff SHHPLPCIEcan B- one; (ii) 1-oxa-3, 8-di aza-

spiro[ 4. 5]decan20n L] 8-1r] - skl ] -qne; (iv)

1.2 0-tri aza- Spl T ol 5£§f&ﬁcamzi aé‘do%gzgg%ét?)ﬁtfh?\?fahlhg 140 §, \91%%92% &1
1,2,8-triaza- Sp6r0[4A5]ml§mda®omu%toén@on3: oP¢laighstlrto dzehesgm mof rd) decan- 3
-one(V|) 1,2,4,8- tetraaza- 4.

(Vii)2, 4, 9-tri a’%a sp ré)fn‘f)’ g*ldu v Oergl{él t%la%ynone of3c3a1(n\§ 1 to) o, W}éercan the compound is

spi ro[4 5] lﬁiﬁlwﬁrrﬁtmecémpb)maeemoamaﬂaﬁ-dl aza spi ro[ 5. 5] undecan- 3 one; (x) 1
-thi a-3, 8- dlaza- spi Lo ecan- 2- one

1- oxa- 3, 9- di aza®spi r O[° %m?)‘]“{?ﬂéé‘if’é‘}ﬂ“ toéﬂ%o“el Cgﬁ“%bf?psoﬂﬁﬁregca&%ﬁlt%%0{% &ai m
16 sel ect eﬂqdfr{ﬁqm {nB&bedeatlp selcxngi fidn g glup Sorfsthting of aryl(C,. alkyl) and heteroaryl(Cy.

Fl uor obenzyl ).- 3- (4- met hoxybenzyl ) - 8- net hyl - |
- oxa- 3, 8- di!®4h- spi r o[ 4. 5] decan- 2- one; 3- ( 4-

Et hoxyze?zyl ) - 49.(4- f hUGSBRRBAZ Ydcdor@ngrab hithind -80XwhedoiB-tdloaga-REPIRF OAd S degan- 2
- one; -

FI uor obenziprgrepdandly pejecier from e dpryRypesisps L Ayl e 2dob-aad dsisroani(Fof #lod) tdcan-
2-one; 3-(fe remamm%one of R*, R?, and R®, if present, is hydrogen.

Cycl opr opyl met hoxybenzyl )'- 4~ (4-f| uor obenzyl ) - 8- net hyl - | - oxa- 3, 8- di aza- spl ro
[ 4. 5] decan- 2- ond&d- A compound according to any one of claims 1 to 9, wherein aryl(C,(,alkyl is (4-

4- (4-Fl uorg}ggt%gh))_arﬁ(é afk§1§)pr opoxybenzyl ) - 8-net hyl -1 - oxa- 3, 8-di aza- spi ro[ 4.
5] decan- 2- one;

But oxybenzyl ) - 41?(4 fl’\umrlmgéfr\izgqcpndglgnfetqlwﬂll? ~whesei® a8 ledstaong- Ry &7 4a8] Redsan- 2
-one; 4-(4:

selected from the group consisting of fluoro-substituted-aryl(C,¢ alkyl), and fluoro-substituted-
heteroaryl(C, s alkyl).

12. A compound according to any one of claims 1 and 11, wherein the at least two of
R, R®, and R® independently selected from the group consisting of aryl(C, alkyl), heteroaryl(C,.e
alkyl), and heterocyclyl(C, alkyl) are independently substituted 1 to 3 times, such as 1, 2, or 3
times, with a substituent independently selected from the group consisting of halogen and
optionally substituted O-C,_¢-alkyl.

13. A compound according to claim 12, wherein the halogen is fluorine and the
optionally substituted O-C, ¢-alkyl is an unsubstituted or fluorinated O-C, ¢-alkyl.

14, A compound according to claim 1, wherein at least two of R*, R®, and R® are an

optionally substituted aryl(C,_alkyl).
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Fl uor obenzyl ) - 3- (4-i sobut oxybenzyl ) - 8- net hyl -1 - oxa- 3, 8- di aza- spi ro[ 4. 5] deca

n-2-one; 3-(4- D fluoromethoxybenzyl)-4-(4-fluorobenzyl)-8-nethyl -

- oxa- 3, 8-wpazaswps r o[ 4. 5] decan- 2- one; 4-(4- PCT/US02/41476

Fl uor obenzyl ) -8-net hyl -3-(4-trifl uoronet hoxybenzyl)- 1-oxa-3, 8-di aza-spiro[4
. 5] decan- 2- one;154- ( 4A compound according to claim 14, wherein at least two of R4 R’, and R® are

Fluorobenz pent oxybenzyl) - 1- oxa- 3, 8- di aza- spi r o[ 4. 5] decan-

2-one; pﬂ?‘?*‘%)[gebéf“ E1d?P(‘3'§Z(3ﬂ)enzyl ) - 3- (4-i sobut oxybenzyl ) -

1- oxa- 3 8 di azatr6spi r lcédmpdutle eabrdzrgat €laind 1 ( whdrditl te@bmpaunt Jof Bormula 1 is selected

(84QI/§IOSBF’ gf)%?% %{ﬂ)u}jg ?fohsslsc’gl?mgoe%l) llox XZP 9 glaga gallr%ESaS 3 dltega(r:)l[B one] ﬂscfaoxa% §) glaka

(4 gl uor ohgpgmls)dedar-Fohd iyt BRASAZYIr[4 Fide¥A=Borld; diAL 29 %ikizh Spido[ S EEREN-2- ON

Q/cl ohexy! hetehiv) 1.2 @4rirzamairel e lssanyd-ane 1) il Zo Stz yHERS yidscan3gng (4) d:2b8i7a- s

pi r o[ 4. 5] decan;. %mo?éﬂﬂdecan 3-one; (v11)2 4, 9 trlaza S%II‘O[S .5]undecan-3-one; and (viii)) 2,8-diaza-
8- Cycl opent yl - 4- |'uor obenzyl')-3-(4-iso utoxybenzg -1 oxa- 3, 8- di aza- spir
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(4- F|3u0r Obiﬁ‘d%bb'x}be%zﬁ)‘ls-hﬁﬁbm 84ubeepiwf4) 5] @cires-byd ; 2-@,Orcloptopylanethpkybepyl)sl-unde
can- one, -

Fl uor obenz(g}tf}uorpberm)ﬁrmqt@éﬂén@%%kw&-ﬁli‘war 3enfiet hyl SEMW-§-rguengli36ts. 5)

undecan- 3-8 tox}be‘léyl) 2,8-diaza-spiro[4.5]decan-3-one; 8-(2-[1,3]Dioxolan-2-yl-ethyl)-1-(4-
Fl uor obenzy 2- (4-71 sobut oxybenzylg 9- et hyI -2.4,9-tri1aza-spiro[ 5. 5] un?4ecan-
3-one; 4- (#worobenzyl)-2-(4- -isobutoxybenzyl)-2,8-diaza-spiro[4. S]decan 3-one;

_Et2 f] gﬁg pe g_z @oém@éoi}bg%ﬁbﬁazfﬂo)obgnzpﬁ@ t?13/éthyll-'1 ngatréza%pf#& [@5%&&@—&{6,5 . 5] yiglecan
Et hoxybenz§ihjrobengyl)-B{drisplotsenybsizyl)-8medth{:p Bticieprapisgl6 S epna-ansi r o[ 5. 5] Ifftecan
- 2-one;

1)-4- b -methyl-1,3,8-tr iro[4.5]decan-2-one; 8-
Et hoxybenzé’fc)bpﬁ()pgé{mfﬂ?oxg enﬁye%zﬁ §1“°§° enzyh)yﬁ mf Oxa- 3 la?%fpazg S]pl ro[ 5. 5] undecan
- 2-one; 5-Etyl-4-(4-fluorobenzyl)- 3-(4-isobutoxybenzyl)-1,3,8- triaza- spiro[4.5]decan-2-one; 8-(2-

Fl uor obenz 31 | %Dloxglgn 9&9%¥9—?ﬂﬁ¥or))be%zyrsg’}-&yllsobuto%g@en%ll)gf,g,%%ﬁa-@lﬂ{or 7Y _E]%ecéll-lin deca

n- 2- one,
Fl uor obenzgﬂe) 13€4(lzluqiblﬁb|ﬂx}ybbfmgth()xy9ennﬁ] Pryrlethly - 2)% 8- tﬁa,zﬁ—spircéi ajusgrcam}-bnd] lhidtecan
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undecan-2 -one or o (4-] u enz - 9- et -

s 8o dFiamaber - i e ta e et e L el e one; | 1-a-

5( ?4f | uor opgaBYnkyIR2 TRIBN o bersah 4,e9ryd2,a,9ariﬁais§1a>[5 Sjubddcarnslosan- 3 - ongs4-

FI uor obenz§thyxykenzaD e lRtpbenryOymegink orgP-d sliaga L[ D3 lyndesan-%pie of 5. 5Pitideca
n- 3- one; 5Et@16xybenzi/l) -5-(4- ﬂuorobenzyl) 9- methyl 1- oxa 3 9-diaza-spiro[5.5]undecan-2-one; 3-(4-

Fluorobenz¥ propoxybenzyl ) - 9-net hyl - 2- oxa- 4, 9- di aza- spi r o[ 5. 5gundeca
n- 3- one; @qubenzyl) -4-(4- ﬂuorobenzyl% 9-methyl-1-oxa- 3 9-diaza- sp1ro[5 5]undecan-2-one;

FI uor obenzmh),r()éen&ﬁ; 1 SOBLEXYRENE Bl kel TRKALY bR Xfeofs. SRz SRl r o 55%).unde

can- 3-one
Et hoxybenzljlwroﬁel(zml) Bi(¢rorookdneayl))%-Bethidtlpxh-3D-disea-sairds dluagesaspiong[ 5. 5] frittecan

- 3-one; - f | 3 - 8- = . (4.
_thia-3, 8 %fé’gé“gg??gfﬁ?"éﬂ%ﬂe’g‘“azﬁf}?‘%ﬁ@”i’ﬁ?i” id?s"fg'\?%%ﬁ)%?]ggafé@‘éz'g&/ uso3/1476
Fl uor obenzljlhprOB@r(Zﬂl) ﬁ"éﬁmk\y@e«hwvl)%%nqﬁwﬂ ypka-1.9tdidzarsBro8s. tluvmdesanshiomeo[ 4. B(éecan
- 2-one;

- (S br opoxsiaabeT 3R ERRRYb Berah sy ions A0 S RIS RN S he: 44
Fl uor obenzEldhbxy&elﬁzgz})+Ss((4kﬂnbmbym1)-z>yh§thy8—2ma h)?ldaaikaismro&ﬁs BuBdedaraFancspi r o f445 |
decan- 2-ong,. 18. hod of in ct.ivit f armn amner pt or
conpri si nglg 188???%{159? ggl‘ nle&‘fgx% gréj hﬂgc ?é%a 8 X‘é[gél“&ﬂ%"%’b A ni ng t(iﬁ
nonoam ne Flecepémyl) W(ﬂipro@ﬂxy&éﬁz@b@kmeeh)&-mmﬂ 9-didza-Gpis>[DF] uﬁdH:ﬁ’l Z}fmd, he 5-(4-
conmpounds s defi f cla 15. 1 hod of claim
o P ahor o HopEeT AR R BT TRt 4D A LB HO The 4Tt hod
of cl ai m 1BthoxvberA1)rs- @hmoamemgmﬂ%tmwa&,ﬂmp digzakpio[H5 hﬂ-c?eearﬁllbﬁ‘el ass. 3-(4-

Ethoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-thia-3,8-diaza-spiro[4.5]decan-2-one; 4-(4-
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21. The nethod of claim 19, wherein the serotonin receptor is in the
central nervous system 22. The nethod of claim 19, wherein the serotonin
recept or we m3nstebe peri pheral nervous system 23. The netrhodisot/4@ba@i m 19,
wherein the serotonin receptor is in blood cells or platelets. 24. The
nmet hod of Eluaiotrerz9l)-3vfrerctionybenay])Semethdrii-thiarlet dipracpire[4-Stseant kencor modiH(fed.
25. The method, of ¢l.ai,! el 8 A6 hI VLM sbiSor8 5 @P@higheaCt | Vi tyg. 26.
The net hodH(l}Pro(t:) naz?'ﬁéi%tao\kﬁgrbg}ﬁﬁ{%hrgeﬂlgjg?it@?gi? (%lész ¢ 1nos[t'l5 ut |hve. e’27. The)(

met hod of Eluatoberill)-3viasobitoxybbrey@tmethyilyl -thig-3 $sEaeispiradd Sldetan-2s@eot oni n
receptor activatgion. 2 ret.hod of jnhibiting an i vation . :
nonoani ne recepgil %)’r céntﬂ?qp%(ﬁ%rggl% lbé%nrﬁagc C%“H The" °ﬁg%@3%%§%dt$r§%@g@%§g %O?ltagtmg
syst em contiRindnd@nink eecomaaamisp@erh eaegihiog theirtdnoanine efcépat wittearagffeainte amfounhe

or nore of fhe conpoynds of any o f. clains.1 to.17..29. The nethod of

cl ai m 28 mﬁ{te?r@i%“PHFFeOL%Q&ﬁOG‘B?‘Ingr};aSi‘QEB‘i% ‘&ﬁ“%%‘&?fé%ﬁmé lg%leSnt. 30. The met hod
of claim29 whengi n trhemegenbfsldia 180@REein the @vogeiitscep®i is alsaetamit lacghtonS
claim 29 wherein the_agonistic agent is.endogenous. 32. T th of

cl ai m 28 wher ei B0t heTQE{“F\?a‘% ?féﬂ?“gggc‘%}ﬁé‘?ﬂ? &S Q/tBr.‘mé‘?f.ept?‘Héthﬁggﬁ@‘ %"gglésfsai m 28
wher ei n t he nONEaN nEhE aeMBE Of clhitn 89, \@kRiME BerblRiapt@ptor is34 theldeatrateichods of
claim 33 wherein the serotonin receptor is the 5-HT2A subcl ass. 35. The

met hod of &Ys#"m 33 wherein the serotonin receptor is in the central nervous
system 36. The ;aet hagle GletifldabfMidd )1EKRiréin tHhe s&6tofih GBlptor €€ GPtRY pérspheral t he
peri pheral nervous system 37. The nethod of claim 33 wherein the

serotoni n newewtsystehs in blood cells or platelets. 38. The nmethod of claim
33 wherein the sgrot g NdigReHt Qhind $9, Wileddif ShedbertBitth fre@por is HA bMBY QNP7 698
PCT/ US02/ 41476 39. A nmethod of treating a disease condition associated with
a nonoani nelatdgspt or  conpri sing administering to a subject in need of such
treatnment a thergpeuty t1igV. - ; ]
conmpound of any 2g'ne oTlfhgg-legl}scrlrgifJiﬁlﬁgbi‘gb%%%%ﬁggﬁg?ﬁ%%t%?H?F%d%frgghﬁv?ﬂerei n
t he di sease condbti orThe sicthedl eldlaint 18y wiwrein the getotif is tavakneachingy. of

schi zophr eni 3, By chag) geodh W iRA4CHIL AR HENARIS s doheRlENt - | nduced
psychosis, mgraine, ﬁyper ension,’ thronbosrs, “vasospasm ischem a,

depr essi on, anxi2gty, Tkeephodiofdaidelrd wherdin thgpgpavint i assosatediwrth serotonin receptor

activation.
28. A method of inhibiting an activation of a monoamine receptor comprising
contacting the monoamine receptor or a system containing the monoamine receptor with an

effective amount of one or more of the compounds of any one of claims 1 to 17.

29. The method of claim 28 wherein the activation is by an agonistic agent.

30. The method of claim 29 wherein the agonistic agent is exogenous.

31. The method of claim 29 wherein the agonistic agent is endogenous.

32. The method of claim 28 wherein the activation is constitutive.

33, The method of claim 28 wherein the monoamine receptor is a serotonin receptor.

34. The method of claim 33 wherein the serotonin receptor 1s the 5S-HT2A subclass.

35S. The method of claim 33 wherein the serotonin receptor is in the central nervous
system.

36. The method of claim 33 wherein the serotonin receptor is in the peripheral nervous
system.

37. The method of claim 33 wherein the serotonin receptor is in blood cells or
platelets.

38. The method of claim 33 wherein the serotonin receptor is mutated or modified.
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41. The nethod of claim 39 wherein the disease condition is associated with
dysfunction of a nonoam ne receptor. 42. The nethod of claim 39 wherein the
di sease cwodBNF®NS i S associated with activation of a noneamiuse2scept or.
43. The nethod of claim 39 wherein the disease condition is associated with
i ncreased actidgity Afmettododmeatmgraediegaseosondididn aFSheatn@hibck whnaamaicne@ptor

wherein the nonoam ne. receptor,is. r i e ; of
't m a4 WREPETEE s ERETR nied iEnBloPh A Bl oy L fELAGY

met hod of dofloa¢ onmiete vhite edmpoliikofsiey otearfichimselctegfor is in the central nervous
system 47. The, methqd of, claim4 erein the serotoni.n re or,.is.in the
peri pheral nervous h@ifsrf'%]?‘ﬂ% °3§Q‘“°r§% feﬁnotc}i‘e 8¥SC%F 5?“%“11?3 l%egercéélgﬁltotnh%le ETOUB

ser ot oni N doREEME 0T bhidophrblinopkycidkis,s dag-indobal eéyehis, 4@atmEendretd @dyabsig| ai m
44 wherein the serotonin ec%pt.or is nutated. or, nodified. 59. 23 et hog]dof
treating S‘E‘ﬁf%pmpéﬂ?r‘éloeo‘hfﬂ“] 0515 J2 SRR STEP o R S 8™ LB WY oo iISRESE 218+
such treatsppatie &isérbgs.apeutically effective anmbunt of a conpound of one or
nore of the conpounds of claim1. 5%. @mat Eod,of tre%tj ng. m'grai Ne ith
conpri si ng admiHi st eFiengiethgd Liselpec? VhHraRdae ghiseasg (Mapirp i misrciaed Wi

t her apeut i §akh¥tioflok & dloh¥eniRemestptor.of a conpound of one or more of the
conpounds “of any one of clains 1 to 17. 52. A nethod of treati

psychosi's, whi o mayThseneirqdpf clgim 3% wharsia Hie-disserg carfitiond psspgialdyyitiractivation
admi ni st er§mg,dQafins RkRGL 1N need of such treatment a therapeutically
effective amount of a conpound of one or nore of the conpounds of any o
of claims 1 to 437. 5Bhe methaskafshrin 39 whereintherdjseaty candjaores peoPyrd Bk pisreaprd
predi sposi NG SRS Shint & Qﬁ(i)rng responsive to one or nore of the conpounds
of claim 1, conprising: aém nistering to a subject a therapeutically

ef fective anound4. of Theemethedsdghin 39 wESeinheaBNOBTIEYBCRET/IUSTN o 2 regeptor

measuring the FESPONgR xgéthosoﬁdfglaﬁr'ljbi \gﬁéreik ﬂle%grlog)lnﬁlqg&?fggg’ hetﬁﬁﬁ“?}?)ﬁubcla_ss. .

identifying a responsive subject having an aneliora i sease condition
associ at ed wi t M@ noficamethed off dgmptdowhereim thei sdentaniitf secepdoras grethetcprgral nervous
pol ynor phi sm in the responsive subject, wherein the genetic polynorphism
pr edi sposessys

ne

SmSubj ect to being responsive to the conpound. 54. The net hod
of claimb53, wh&rei nThdraethsibdfictaimati4 erhelttis dasserotominthictapn isi is thegysoglieatl @ekvowsi t h
the 5-HT cslygt%% or 5-HT2A subcl ass of nonoam nergic receptors.

48. The method of claim 44 wherein the serotonin receptor is in blood cells or
platelets.

49. The method of claim 44 wherein the serotonin receptor is mutated or modified.

50. A method of treating schizophrenia comprising administering to a subject in need

of such treatment a therapeutically effective amount of a compound of one or more of the
compounds of claim 1.

51. A method of treating migraine comprising administering to a subject in need of
such treatment a therapeutically effective amount of a compound of one or more of the compounds
of any one of claims 1 to 17.

52. A method of treating psychosis, which may be drug- or treatment-induced,
comprising administering to a subject in need of such treatment a therapeutically effective amount
of a compound of one or more of the compounds of any one of claims 1 to 17.

53. A method for identifying a genetic polymorphism predisposing a subject to being
responsive to one or more of the compounds of claim 1, comprising:

administering to a subject a therapeutically effective amount of the compound;
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55. A nethod for identifying a subject suitable for treatnent with one or
nore of the conpounds of claim1, conprising detecting the presence of a
pol ynmor phwernmsisress subj ect wherein the pol ynorphi sm predi spoass2/4iaes subj ect
to being responsive to the conpound, and wherein the presence of the

pol ynor phi sm i ndi catresisiringtthe i’e@p@sﬂapfesﬁﬁd pubjestitot seliy] eonfropnd, tkesebyeidentiffinhaone

or more of the COn \(,)eusu ]ect%avm ari a?mg‘hoi%c@d ?1ysa§et ﬁc;ndf'lalog 9&882&@&%% frg&-fg‘a'ljnﬂle d

as defined in aﬁipoone of’ "¢l ai pr eparation
nmedi canent for rdedeptor;ra@at nent of a di sease condition associ at ed vvlth a

nonoam ne receptor.. 57. Use of .a of formula.l. £ I n.any
one of claims 1 to 19enufyd?g % ﬁegetl‘b?og rg;?orgl?lls%ﬁn{) TEPURYF &4 CC?SM%%HA Pﬁgeh&c

treatment of a mﬁﬁaﬁesrsﬁlemqioed afsnmmttch&uggrreappnmnstl”stcomgounﬂ

schi zophreni a, psychgsis n ertensi asospa

i scheni a, depr eg fi orr}ﬁle rﬁ?ﬁ’?ﬂ f?a“gl%ge‘b’x‘%fng6?%"3?6210’3‘}?3 délsﬁ?)sgtﬁofl(imal or d’glrage.m 58.
The use ofwieh G0 BNDUASEs of 5-HITD Aghirlass eat@bsthinggic@edeptaism 57 for the
preparation of a rredl canment for the treatne eni a

use of a conpoutrd of AMsHIREIer iflentifing & ybiFct W‘tgﬁ’lag%t@?t“iﬁét?‘%kh%ne ?ré'ﬁ?i? éf{ ES n of

a nedi cangpolifs of Bigint I @8HpPBItg @tectih@haibfenc®bf a JdEmdiplisffin & subPurp atierdinof
fornula | according to clai m57gfor the preparation of a médi canﬁant for
t he treat ngapolymo Ss@kmgql%:oses e subject to being responsive to the compound, and wherein the

presence of the polymorphism indicates that the subject is suitable for treatment with one or more
of the compounds of claim 1.

56. Use of a compound of formula 1, as defined in any one of claims 1 to 17, for the
preparation of a medicament for the treatment of a disease condition associated with a monoamine
receptor.

57. Use of a compound of formula I, as defined in any one of claims 1 to 17, for the
preparation of a medicament for the treatment of a disease selected from the group consisting of
schizophrenia, psychosis, migraine, hypertension, thrombosis, vasospasm, ischemia, depression,
anxiety, sleep disorders and appetite disorders.

58. The use of a compound of formula I according to claim 57 for the preparation of a
medicament for the treatment of schizophrenia.

59. The use of a compound of formula I according to claim 57 for the preparation of a
medicament for the treatment of migraine.

60. The use of a compound of formula I according to claim 57 for the preparation of a

medicament for the treatment of psychosis.
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