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MONOAM NE RECEPTOR MODULATORS FI ELD OF | NVENTI ON [ 0001] The present

i nvent i orw@@s/ai7es3 t o novel conpounds that affect nonoam n@CTASEXHIDS s,
including serotonin receptors. The invention specifically provides
conpounds t RBIRQKZACYELICE CMPOUNDS$4AS MNP ANVENERECEREPR MOD I ATORE

ant agoni sts, at the 5-HT2A subtype of human serotonin receptors. The

i nvent i on FAEED QN INVENFEIONt hods, utilising the conpounds of the invention
for nodul ating 5- HT2A receptor-nedi ated events that are useful for treating
or alleviating [(m0$]ease'rhecpnashnt iirastidnnrelates oh moweli éqmmmdsnth@tf affdse nopinyng y of
t hese receptors eneficia rot o

5- hydr oxyt’?“ﬁ?}f’réﬂmﬁ]é}g & SEERnIg rﬁ‘iﬁgﬁés gﬁi m"F‘?tE’hﬁP G ﬁaﬁy PR ?rﬁ‘?loélp?sotr}%?tnagm of
the mammalb@R Re8Nersel pokilrs, &ﬂl’théraﬂorenﬂﬁd/m&t@yﬁffs@ Mt the ISFIHTBK aubtyipaed hreat

neurotransmtter and neuronodul at or t IS ed in
behavi or s Sﬁﬁ@“‘l"é%"ﬁB‘ﬁé’*egh%‘éwe“QP‘ééﬁ‘? Pgv: "éé’f‘qﬂ?‘i’&s r‘%ﬂ? 'cglhpouﬂgﬁ'%tﬁ%nﬁe“%pal n,

| ear ni ng gRdndMRERALY 5-FERAURtepRRRVIaRE evérthitatd usegl fdmdymfgempmm.;g diseusel
bl ood pressure. In the Sq%l nal columm, serotonin %@B‘f rrportant role in

the cont r spndijons imhigh mpgigcasion gf baactiyity pifAGSE Hcert é. al- (Moul i gni er,
Rev. Neurol. 150:3-15, (1994)). Peripheral functions in the

cardi ovasgjﬂ%l ogi cal and gastrointestinal systenms have al so been

ascri bed has been found to nediate a variety of contractile,

secretory, and trop I tg tHACH UG VA S CH b@ficaan§ol the

nonvascul ar m!&tﬂﬁfrmsc%}&%@o%??a ('?IB{ mn 4 ate) gtayaggréﬁzﬁl on. e(IEuI | er,

Bi ol ogy offustivibpérid makmakismibed). oin t11698t2tff31 Berybysi $ysteme SO brib rén | FPREHY al

Abnor nal i t' es Iﬁﬂ%% ] u%o’mo%@l% Pﬁﬁt is ?rhqlﬁlxtedl %thg%gb&%og%{?@%%ﬁnses as
ype

(1973)). recep or su So referred to as subclass) is
wi del y yetsledplsg;reeﬁ@ )l!ocomprE$8tedViingl paihelcmmnncbrramnry, smalmWrnmollmg

corti cal li,mbic, and f.arebrain re n he
modul at i orP°8¥ PR g’l’ aﬂ?‘f‘% RE S‘é.rﬁd%laﬁfegl i ve Uhet q?télﬁtsl pp‘%ﬁ?lg@ﬁeo\cttg%tljgfré i
subtype i she aérﬁz@l eyﬁwhﬁstﬁ"&de Qfferamt pﬁh@h@h]a{oeiceﬁt&sv(hﬁnbgnl&r RB\dIM&& 150n3 kﬁart
pl at el et 2((1;&)@gat| on, e of the initial n.the process cu ar

t hr onbosi )ve]FF"ﬁ’H@a]b PR £ BB ?VGW“]&T @E’?@l”@ﬁ%a‘% gaﬁF?‘}mteﬁlé‘al ?Yo

tr emendous, L hRs @otn h&tridéd 85 stHRtS BT TIRE he&f FRhO NE Middeats Y Stagiely axwat:mm
(CGershon, et al., The Peripheral Actions of 5- Hydrgx 0tfr tam ne, 246

(1989) ; Sarepiary, @pd aﬂlectromsle@glal s cloriading prSE B Soulgrp gmocsh musele) ) |

[0003] Ser@lftith, " fACHLRIE a@%r@gaEEﬁmQFﬁlle?f BBIIgR! GJEshbioRdgio ENansdnaiidny 1982;
menbr ane- spanni ng proteins function as transducers of intercellular

comuni catBaHin, Sarespniali denighAbroemaliier 1 4EC(1878)/Birlisset abl Jerqignyend Fekeridi ng
neur ons ag@?ﬂg F]lg\!e %tﬁTZ}W}&reStor t(laﬁb '}Ti@t‘;’&f fﬁaﬁ Qﬂaclg%) gl R;Jﬁ@éiy y&th(ﬁkcfreteiy

endogenou serotonin or genous dm ni stered drugs, "they change
their expressed in the human brain, mcludmg many cortlcal limbic, and forebrain regions postulated to

be involved in the modulation of higher cognitive and affective functions. This receptor subtype is
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



conformational structure and subsequently interact with downstream$g JUN 255
medi ators of cellular signaling. Many of these receptors, including the
5- HT2A subobassisosare G protein coupled 2 6 JUN 2006 WO O3POF/59841476
PCT/ US02/ 41476 receptors (GPCRs) that signal by activating guanine
nucl eot i deschitadi (GRCRE)Othed signal Gy predtating Euaning ewldotidn §indingt ireteiye (GrraetedH; or
inhibition of, second nessenger . ol ecul es such_as i as cvORShi@!
phosphat e ¥sULag (ﬁ?P‘af‘%P@ePofnl.i“bﬁxWé’s%?é:%%drsl esr?%nsggre%fe%?'!g&tﬁgﬁa%gﬂﬁat e the
function @osieol puesph@ésy adfdidchlgtyaerel. | THeser seamd yivssngearaibtrutibdgatk thedfseesiomntiz i on
channel s, which ulti ely affect. .cell.ul ar citabilit d. .f. j
100041 At ViTeshs of iﬁf@gﬁ’iﬁr ez, eLEIg Jinase gad on Seels, )&Bl}%@‘p‘éﬁs‘%ﬁ%yeg Sen
i denti fi edendRdxaabiligngd firgtigne of seven fam lies (5-HT1-7). Each subtype
di spl ays a unique distribution, preferenc or various |igands, .an
functional cor (@04t e( s3t lepyddsrnaseribt ‘g‘?ﬁ“ﬁt oy TEPHY Wt@ﬁ? g%eBﬁg%‘%‘éﬁ‘% in
vari ous F¥9<?§ss%1necpﬂ)t hel agkeal famggggs_}prqmﬁ EHhNsuBSpP AiFlayPd hhiqud Uswibagins

S

(depression, aggressiveness, panic attacks, obsessive conpulsive
di sor der s prefgynsh desiverious digingdsard EBmpipnakeerelt)- t endency), neur odegenerati ve

di sorders (A ﬁ]@is r’é&%@niﬁ%ﬁﬁ?rﬁé By inRRHI SRPLRA inHHRlobN GHeNoS paRsSa) |

anorexia, buli di sorders associated with al coholism cerebral vascul ar
acci dent s comtitibngi sychaian esychlatricz disorderhNddapesssios HAEEITENPRLSS| BRYC a8arks oPSEsiNe S
(1999); Barnes .& Shar ha ; - 138 1] o520ded 3 9Aive HsabON,
Neur 0sci . CE?PB%@H%\%S i ng’ Iggégo,%l%&g@ ééfgagégl)CI.dﬁgtg%%ﬁ%j’evi den%:egl _ sf‘t’er ongly

i pl i cat egAlheinbr-e demewip; Parkinsbism.e Huntirtghon se chastadg ynagexis ueHinis dligerers
conditions as. _ hypertensi t hr onbosi s i gr ai va pasm.,:J.scC i

depr essi oﬁ?s"&‘ﬁsﬂgetv}h pé”ffffﬁ)g%f“s, CeIS R zg%ﬁ?%%i %%:J?S tes’ep%g?sgrﬁl ea#ﬂs? aﬁgmz‘a”
appetite weampg@k?ha{rﬂﬁ%b, Sehil@sspHSen( 89D Bames t& c Shapl \Wealepdstracolngy,
neuropsychiatric disorder that affects proxi,mat gJ. Q e :

popul at | o8 1P83-hin2 (AL Slepnama YOG zolgaﬁgw?rgfgfv.,f fir'l%llsnéié%@s' tgggﬁn?g {(;)Eraatcﬁe

di agnosi s subidp inBithes #R05-HTS trecpot Slipepiote etiblugyt yf efchi metiioal doalitions as
affected by this disease exceeds 2% of the gross qr}ational &r) duct éGi\éP) of
the UnitedYBIrEREeD, HEeREME (P83 nEsOSPMmaffeid ntariRe™ ph c SPFEP Ay

W th a cl aggzdhreflaUd&pkinonersasd kit gikedaesi cs. Antipsychotics are
effective in aneliorating positive s hal | uci_nat.i ons

i ynptonms (e.qg., nd
del usi ons), yet(08Gky PBeleronerarip yis cfo PRRGEulET AeXpata gy BEHTORSY YAt SiRerdee
soci al andgemo ta}')ﬂ?&ﬁilnat\éfgflwBfiﬁ’@lhumﬁpﬁpgléﬁoﬁnﬂ hadOE kimdAda HRARE thial ARBRGAT]

Currently, nine maj or asses of antipsychotics are prescribed to treat
psychot i c cestniot thesdiagiwsis,ofcatot eind desd sosiefal praductivifn eldindividnaly exectpd; by Hhis ¢

ziode ef f eq ise sre%];c!:e!egss 12% ol}l?l'?rglé%’jss %uiongf r%;élﬁ{ gém&' mﬂé'UﬁfedOS!tg@sr. St flduReht

npounds have srgniTican verse effec 0 human not or function. These

"ext r apyr gmingaly'inedlce pedrineaitisrapg witherchassdofdimess tkoovwrhasiantipsi¢hetitss Aipsychotics
are effective in ameliorating positive symptoms (e.g., hallucinations and delusions), yet they
frequently do not improve negative symptoms (e.g., social and emotional withdrawal, apathy, and
poverty 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,

2-



modul at ory human notor systens, can be both acute (e.g., dystonic 28 JUN 2008
reactions, a potentially life threatening but rare neurol eptic malignant
syndr one)walsiocisoni ¢ (e.g., akathisias, trenors, and tardiraseziygki nesi a).
Drug devel opnent efforts have, therefore, focused on newer "atypical"”
agents f agendfictheserimd\ved dtaefifeenid sceft@008]is Aktly fiwy techérapediicigsl ddyeree been

shown to ipter with a |ar u rof ent.r al 1 i -

neur ot ran§#?°lt5t gﬁh‘?‘%@gﬁ? gredre %dlr‘ﬁ'(rﬁg Sf?llﬂacfgcﬁg{r%r)lr P |%??ﬁs1€gl§gi% g%j;éefqgogc,g?neﬁlg TN
2006 WO 03h£hi6f&iRCTHI002Y dddddn hekcemepir Gubtypes das hanpsredatid develommrnhef gi c
receptors. It is likely that the therapeutic and ad se eff ese
drugs ar e SYRORCAEISESy SUTROLRGSe 135 r BElb 5P otF‘e S{PBWB%@?“ fﬁgﬁ“ﬁinﬁ %Jeghﬁ}esgﬂo%lc bf
genetic a?gthomﬁmgﬁqbegifaa} pdHaiE: @@ypibetibeen Thes therecis apieed tosdevtlyperighas
hanpered the devel ogrrent of . ubt%/foe-sekecti ve C ounds asi wel | asrti(pe
et or m natbra <@V L rEFEIT C15S P5k RUBIRYET oTgRe ParemBiereiny
parti cul an.keeaRhtHer RdBitpe. Thus, there is a need to develop drugs that
are selective for individual receptor classes and subcl asses 8nnnqst

monoami nergi ¢ 99} ot r @ns theopve for rtae apsclinsm pHesoR ohaolpREBetr fes dpelves
mechani s magtfag&%?ﬁ gfhoggmﬁQP)%Q@c?éWQ.t 'U?nfdiiﬁ:Hzga%/,' IPM MG Shat RRERERMI 0T AbSmisOPRM ne

D2 receptors fortunate I's likely that antagoni sm of dopani ne D2
r ecept or s redeptorsmbe medistes the estxapymydah pidel affecss dantaganeey of S-H2AgoH AN elsae

5-HI2A is an 2 ! h TREDGPGHE dFffachl! MASLIY APbugi tahRoHEdAe of C
efficacy, r%oé%giaéﬁ@éa%r%%gﬁ %ﬁ%ag%%@%?ﬂﬁhei gr?tcg’n%% 01\r94 exé@pera ed signal
t r ansduct iheightehedoargina ggeragi oigsplgtrapsdig senetmuglh sesmoneTEin Sy 345 2Agngagonisis

Lot of O € R A3 R0 AL b RINGGN ol ) oLy T ant )

side effe i ona ese receptor een assuned to
exist in a qui geme@nt sTakitionally] thes reepiowdiaee bipy dsévenclitmdiisign efqueesceasatt st

(a drug that actjvates receptor). lt.is now .appreciated tha [ f
not nost, YBFEsY ﬂ@“’@@é%yn%ﬁd’&?ﬁ?‘%em{ é’béﬁcﬁﬁ ia 'f‘\gcfhﬁglg%tga{sesérao “Of Poﬁ)t' ;fgg%tﬁ?‘{(’)r s,
can exi st abfre@ad@rthdt dhdny, AChitViabsgdofSthat GPCR ridnearains eareptonf itcheling endogenous
agoni st s. is increased basal activity gﬁogsti t(éleve ctivi tsa)éé .can}q@e

i nhi bi t ed TEFPEBRFBLRTEE Naparialyppfyaed satedn Higialieace Ppar Ao LE8HE i AVEr se

agoni st s pRSSRSS bhdat %&tﬁ&ﬁ(‘{cé}ﬁﬁﬂutﬂé Yot@ty)AcAneBeE pihiited iby Edadloutdaeslledinverse
activate or inactivate these nol ecu] es, respectl%a\l/cgi% EftI n contr.a% cl assic

t,
or neut r al2gemistagReih sguists A FEEEe SRS PPSSEFSHIRY AVESEREN LR hP'<aR or

access 10 jthed 6CaRLBA Btle HAeRt, RYRSBRS. t B cont@it! 1R%icCorakhulralt yhtdgBnists
inhibit elevated basal or constitutive receptor responses. %0011] W have

recently ebmpétdagainst agonisipand inyrseaspristt faracesHipie receript Gpt fuRtRosHsS By

applying t. : | égfﬁtli-lfi\}q LePredfagiiaol ogy (U. S. Patent
5,707, 798,19%5&%%%2%}11 %L@%&At&%agﬂ%rll Sth( fQSJSE;J aﬁc:lﬁ)ci tations therein), to
the study of tHe0B]HT2 Véuiaet asetlpklucsetrd anminer i eepprionS-HR/SATerter fgnction
phenot ypi ¢ assgy Ofe REGERE QliedddRGhd RhpliRBtiod RUGLYGEy FRS. Patent 5,707,798, 1998;

Chem Abstr. 128:111548 (1998) and citations therein), to the study of the 5-HT2 subclass of

serotonin receptors. R-SAT is a phenotypic assay of receptor function that involves the
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 5-HT2A inverse
agonists. This unique clinico-pharmacologic correlation at a single receptor subtype is compelling
evidence that S-HT2A receptor inverse agonism is a molecular mechanism of antipsychotic

efficacy in humans.



het er ol ogous expression of receptors in mammalian fibroblasts. Using this
technol ogy we were able to denonstrate that native 5-HT2A recept or¥8 JUN 2005
possess sv@os/bHsi76ent constitutive, or agoni st- independent PCTASeN4876
activity (Winer et. a]. J. Pharmacol. Exp. Ther. 2001, 299 (1), 268-276.).
Furt hernore, byowif ect Dytail@lsjhamgcelogieal gharminrizationodf aclerge mainbyr od @nfipsychotic

rtherm 2] ect Dyt ofied germuizatoroft b
i sease. GEPRBPEL T T 41 BEEs eak o ehe i br g R R P Mot

shared a gEEFesMPRLEsdikFiy BioaRe thypetiNeabhtygoalst, opfimichse sgordanpvityds, multigle ch

are used by psychiatrists to treat psychosis, .were found to be. potent. .
S HT2A | RGBS G FePIor SHARES. F G CTTTE D AR G e EaIE] SRETER at

a singl e LRERRLAneskOIYGfork STIHORDAI dctitigy is HidIgRRs@sibREbr the HiRhgl BpeRhgve,
i nverse agonismis_a nol ecul ar nmechani sm of zfgntiléps chotic .effi cacy _i]n
humans.  28nd ENZOBE S o6 HomTHomopEt KSesk Ra el R bat aie © develor

phar macol Qgircalnde hat a€k8Ldigatdvase Aoniis o (I S-HTIH fdceibr, BittwHIGYIRROLitI@ or no
conmpounds reveal ed that they possess broad activity at. multiple rel eg
e

recept or sglitiypes . othwys mopgming [ecspior FHYRASA §SHEFIBY LPraRBhilkT rewBRPet i U

ant agoni Stcnm§§u§39%%9%% RGN She fi‘ti.catgjnéﬂétgif hithar 8ibdabd e ATRAQPEFAGLS), Gnd BREPL OF

subt ypes, 1n I N~ serot oni nergic, pam nergi c, adrenergic, nuscarinic

and hi st aniveiditie adverecsifst affests aspniatedowiheprzselertiMe rgeeptar inferaglignsy esponsi bl e for
the sedating, g“@@t] g?sb\ée‘fl’ %53,%%%&91111%5 nc?‘rlﬂ%g@fcfig itp§ri § e DESR £ABRAYNbin | T

woul d t heref or gredt "advantage to e conpounds that are
sel ect i ve theucepese thrg@nipstusis of fotruda 6- HT2A receptor, but which have little or

no activity o er nam.n su e eql al: i
eceptor s, SuooBinsoSHIE Sy We Militieny ¥R IENERPY HESOR.
(e.g., as iadidinpIysititincsy, hadttolmy imdavolidinttes aytwdidsens] geraedlidondnss and
associ ated wi th non-sel.eg};tl ve rF ept or |$t %ract ns. [0013] US 4, 853, 394
descri bes RYERUIGRTSIGEYENR Eres5FpaP @9 orRaURdSOT LT Rt des not within the scope

of the conpoundgoe fommuhicl let of QO1Aded Sk 1096,ak9, (169 MaekcribdaepscudddBisiide 38,
3772) describes spiropiperidines including oxazolidinones, hydantoins,
i m dazol i diaAYRIE B2FpeepBr prirgeaie sontpping ébﬁ"ﬁl&?ﬁgﬁ@é@%ﬁﬁ*’“wf‘$ &Silemsﬁ‘ég“’ﬁ@f‘

Wit hi n t he,scapeQhe {HoRIRORARSa pf formula |. [0015] Maunkel et al (J.
Med Chem 1996, 39, 3169) descri bes pseudopepti de bad‘\éléi nin B2 receptor

ant agoni sts confP®16}i ng Stroshe- € ithAd] 479 Gdeanl18londd r 179 Apsarides In3e-3dt hin
o 1651 3p O EORRAT She HoL LR Bocpe g A Al can- 2- ones. not
Wi thin the scopl@0B t hStrobergatrlds Mdd Ghermnifisa, 27, 8150 0es7iibest sulsstibiteg leaxazfhd-(J.
21/? gzgg Slml’ o) 1%.%%1“3 ﬁsgse-'ggd%? -’%ﬁnzég 5&&2\5 t%\llr\ﬁl %#ﬁ&tt %fté%tscggi éﬁ nggg?ﬁg%g%lﬁpounds of
formula I. [0018] Tsukamoto et al (Chem. Pharm. Bull, 1995, 43(9), 1523) describes 1-oxa-2,8-
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 L.
[0020] Weiner et. al. (J. Pharmacol. Exp. Ther. 2001, 299 (1), 268-276) describes 3-
HT2A inverse agonists not within the scope of the compounds of formula L
[0021] PCT/US01/47187 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-
spiracyclic compounds not within the scope of the compounds of formula I.

[0023] WQ099/52927 describes non-spirocyclic phenyl pyrazole derivatives not within

the scope of the compounds of formula 1.



[ 0018] Tsukanoto et al (Chem Pharm Bull, 1995, 43(9), 1523) desc®ghpm »ms
1- oxa- 2, 8- di azaspiro[4.5]decan-3-ones as M nuscarini c agoni sts. However,
none of twe ogosmeeinds of Tsukanoto et al are within the gcopsovitarhe
conpounds of formula |I and the compounds of Tsukanoto et al do not relate
to the netsuMBARY OFTHRINVENTION] 0019] WO 97/ 11940 descri bes conpounds as
i nhi bitors of fibrinogen-dependent platelet aggregation not within the
scope of the cqogpapndsTrS idvertioul protides| OdFOlnddeofformelt . L, ablts il sehvaisomad| .
Exp. Ther. 2001, 299 (1), 268-276) describes 5- HT2A inverse agoni sts not

W t hin thém§%€pe of the compounds of fornula I. [0021] PCT/ US01/ 07187
descri bes non-spirocyclic N-(4-piperidiq¥1) di benzyl am des and ureas not
within the scope of the conpounds of foryula I. [0022] US6150393, US
6140509, US 6107324 and EP1071701, descrMNbes non- spirocyclic conmpounds not
wi thin the scope of the conpounds ofzfpornmulla_k. [0023] W99/ 52927 descri bes
non-spi rocycl i c phenyl pyrazole der Rot within the scope of the
compounds of formula I. -4 28 JUN 03/ 057698 PCT/ US02/ 41476 SUMMVARY
OF THE | NVENTI ON [ 0024] The i nventionQpkoviXdes conpounds of fornula I,
salts and stereoisoners thereof Rt RS< Z-A| 16 R wherein X is selected
fromthe group consisting of CH2, ﬁﬁzé;EN ., OCH2, 0, CH2S, SCH2,. S,
CH2N(RN), N(RN) CH2 and N(RN); wherein RNi{js selected from hydrogen and Cl1.6
alkyl; Y is selected fromthe group consRsting of 0 and S; Z is absent or
selected fromthe group consisting of CHand N, R is selected fromthe
group consisting of hydrogen, optionallylsubstituted Cl1.6 alkyl, C2-8

al kenyl, C2_8 al kynyl, optionally substituted C3-6 cycloal kyl, aryl, and
heteroaryl; m ighs&h &Gt ellectddFFont he gL YhsBORNSHSTHNGHICH ) CHRO, ACHRO, BE,S,and

R6 i nd dent | lected f he gr.oup. i L i f hyd C, 6
ATkyl S, GHATRY! YO Hatamd N D e B ieyiored BB AsEgerpns Eve ki iy l)
hydroxy(CL_6 al¥yd shjectedha e gréup Bhdievrihg of add;C16 al kyl ), optionally

substituted C3-6 c¥lcoalkyl, aryl, and heteroaryl,
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, Cy5
alkenyl, C, ¢ alkynyl, 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(Cys alkyl), heteroaryl(C,; alkyl), heterocyclyl(Ci.s alkyl), hydroxy(C,s alkyl), amino(Cy.s
alkyl), halo{C4 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;.s 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

I$1
N
R3[ ] R2

system such that

is selected from the group consisting of



wherein at least two of R R5, and R6 are independently sel ected f8opuN &b
group consisting of aryl(Cl_6 alkyl), heteroaryl (Cl.6 al kyl), and

het er ocyovglog6376és al kyl ); R2 and R3 are independently sel ectamsoism@n t he
group consi sting of hydrogen, hal ogen, hydroxy, and_optionally substituted

Cl_6 al kyl or selected such,that R2 and t oget he ma ring gdystem
such that R3 Is selected fromthe grqup consi stji pf 28 JUN 2006 WO
03/ 057698 Rt N RR8RIN1RI 1 whehgj el

sel ected fgm r oug? g ofy ‘
alkyl. [O 5%%F?nveﬁ@% pr oVvi @
I ncl udi ng i nvention conpouhds. In one €

conmpound of formula a__pharmaceutical |y acgr bI e salt ther

st er eoi soner, t\’ﬂtg@f’c‘m& a\WiltRh 2% PrEreALeRY cHEdr %éf?&*am%ﬁ%’&s rd g}yd@ﬁe“

exci pi ent ha{og %rgmaﬂm]«%@;k&pn further provides nethods of inhibiting an
activity or ctivation a ' nonoani ne receptor, In one enbodinent, a

met hod i ncl uded0@&dht acThnigvention alsapiovies BhegpestticalfomposiiensIRGeRg BVEITRY a
monoani ne 1 [ e ADRGEESE | Y CoRBiln Aol RBE ObolBiuRd Off Fiula 1,
conpounds o?'gglmrdgrul \gq I tga‘%}?\]ﬁ) Sﬁ%t an gc?%kl ty gf thé1 rr%r?\%{glm ne recg|t§1toral In
anot her erphegtisnetically accepethodali teeedws o Satepisanaig tagethem Fithi hehywewptidY or a
syst em cont ai receptor wth an effective amount of one or
nore of thccegmb{%%ag Jkgamegﬁul al toinhibit activation of the nonoanine
receptor. [0027[]]02H11e i| e itvergion datttiet providés metheds\of drebitimet droapsivif ot scdieationg a
di sease condition . assoc ed vm nt,
@ ot hod 1 EFSE AR Lrorgree el BB e LS BBl Rhine b ARG ERORIED

t her apeut i gal dyyter§ dontitninvea mbla’nﬁm@fecépm with am effectif-e tilneunt of one or more of the

compounds of formula [ to inhibit an activity of the monoamine receptor. In another embodiment,
a method includes contacting a monoamine receptor or a system containing a monoamine receptor
with an effective amount of one or more of the compounds of formula I to inhibit activation of the
monoamine receptor.

[0027] The invention additionally provides methods of treating a disease condition
associated with a monoamine receptor. 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 formula I. 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.

[0028] Further provided are uses of a compound of formula I for the preparation of 2
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 L.
In one embodiment, a methed 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



conpounds of formula I. In various aspects, the disease conditiongigsjyn 2006
selected fromthe group consisting of schizophrenia, psychosis, mgraine,
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condition assocjoas®pd M tah additiomodanpae the depbtiom. promidewametinds &spdettdying ke
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further, the_invention pr odees nmet hods for identif
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[ 0031] Theydsopedtd, iRenis,A¢preonkinxizt, sedpltiionriyr ane appetitndisordonpounds of t he
invention, and instructions for practicing a nethod of the invention. In

one enbodi nent, instructions  a of. Qds.qQf inhibiting an activity or
activati onlwwg%‘*w&k& glgenbodi ment, instructions
are for treating a disease conditign associated with a nonoani ne re or.
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subj ect inggeed of such treatnent a therapeutically effective amount of
one or nore of the conpounds of forrmula I. In various aspects, the subject
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hypertensi on, thronbosis, vasospasm ischem a, depression, anxiety, sleep
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[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



[0032] FIG 1 shows the effect of 69NLS75 on hyperactivity in m dqegts@aes

with MK- 801. [0033] FIG 2 shows the dose effect of 69 NLS75 on

spont ant aBQ930TBLBOt Or activity. DESCRI PTI ON OF THE | NVENPCON02@B344 For

t he purpose of the current disclosure, the followi ng definitions shall in
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activity" i.s defi ns?ﬁ_‘ .as th? el evated basal activity of a receptor, which
1 é‘l receplor activity,
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presenceé of an agonist. Constitutive activity of a
receptor may bgooaypsur €He teah rigvasanagehist” indeflied fier empomed thatdecrenses Ithediased
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Bi ochem stry 23:4519-25 (1984) and functiaopal, cell ul ar..assa Uu. S,

pat ent | ApgTBEHORFSSARRAO A 501 T3EseTig BORoTotie of SRy BRgoriret YA on
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contacts the receptor. [0036] The term "ant a%’\(znjIr t" is defined as a
conpound teeaforpaiepef & raepir Inthe gosincstof 2gpERY o geec%&??ﬁiog?“ PEFHITBEHYSt 0 a

receptor, &E&%@a’m@Ibg%'nagettameinm:&r@mm!zmmg@gpmwe sPécifidAuer Bénd2& al Uhiv2006
WO 03/ 057698 PCT/ US02/ 41476 agoni st on the receptor. However, an antagoni st

(al so knovmorpseda thatewligaiided ohtRdERPISHIPT (P4istsn i aBf PQVEbrigm Pefivsen @it ggive
recept or o 3 | DYBESfioRI Upbibts abeS pidpbded s si@Bilig th
conpound ﬁ%%toylh%t?:épe%g%ssq)ﬁ%&ggégfimvg(gﬁ&gi tyoof %akbr ecs:eaptlc))rs_(i . e. S silgnalei ng
medi at ed byceptve in eoeptivr FonfSuehon ohpoersys iavasscataooisikraouwbelieyed e giebilize an

ant agoni st.s. .An inverse i st l.Lagangd. f or. Qr_ t. t he
Fecent or tBb S EN STARRRYE' Thle kRl b EREE R ek bERMBE R NE
t he absencighibftingay aganggad invEise agonish cdneadditionadly tngeg fest $t activity imthi bbsen¢enad an

activity of an onj.st., an inverse agonist is a ligan hat can al ter.the
conf or mat i AN %? h8 lsléle%ptpf)rsl’?'ﬁm}eﬂ'és PYERCR ‘%f alénu“géa(?ﬁ?%tréce req%oar?cg‘f)tfvgof
an i nver seoafdeitih. has been explored by Bond et al. in Nature 374:272

(1995). More specifically, Bond et al. have roposed that unliganded.(3
2- adr enocept or @&+t s iﬂie é?fmeq%HF?‘ﬁrrF??Hﬁogefsv@%ﬁe‘gﬁs P&ePiSe a"&ﬁg%ra%"f on

and a spond,aeeRHEhY tAME iaV@ig U RS ABhdnRrotdOREEtGF sabtfpd) MARMSOSE dharasteadeil| | ze
the receptor in an active conformation._ Conversely, i1nverse agonists are

bel i eved tthrovgmmplesula cloningiapdeharmecology tsflebledigriplriaist hn Siodhere Sigpws esin
ant agoni st AR (eShe. 7 SaPGlikd Y, Ae. Wl | 484 Gbi. UsRBYBb4-b50 an agoni st, an

i nverse agoni st can additionally manifest its activity in the absence of an
agoni st by i nhil§03¥ng The tespoiseliersdredere o priingln swih asne oaminghdgreerappleept or
to an act i%%lan%c igmg%Lje&%f treatment, observation or experiment. |

{0040] The term “selective” is defined as a property of a compound whereby an
amount of the compound sufficient to effect a desired response from a particular receptor type,
subtype, class or subclass causes a substantially smaller or no effect upon the activity other
receptor 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, IF, 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

sclective for S-HT2A receptors may have a beneficial effect in the treatment of psychosis,



[0038] The term "5-HT2A receptor” is defined as a receptor, havi nggasuN 2006
activity corresponding to the activity of the human serotonin receptor
subt ype, waioaghsies characterized through nol ecul ar cl oni RGTAR2/41476

phar macol ogy as detailed in Saltzman et al., Biochem Biophys. Res. Comm
181: 1469- Z&izapheinidwk siuslaeteuatpsychidrivalisoilats) whikkcavdidingeilvertgSAfedty agogategRwith
[0039] The _term "subject” refers to an animal, such as a mammal, for
exanpl e, &Mh#HEH, who is the object of treatment, observation or
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been found not 1o interact Strongl y wth other serotonin receptors (5-HT

1A, 1B, 1Dyelll to the delp@ry gfne agent Bllowadcby Bplivery efgnicerd gt shiddifivasl@senie In
si gnali ng aﬂfca%eﬁ,gaggﬁtm%ré go%&ﬂh%er#d:aééi FRRA Y wBfk it Qém.llrﬁgi@ﬂ Yitth &40h Bint€d. The

conpounds of Invention can a e selective with respect to_ other
nonoani ne- bi ndi (04441 ec et dres preseut omextit the tedip f&nd-aller gineeansp Sling#i pre Prgnehed
adrenergi c_an carini g recept. ) e hj Y lLegti.ve
For 5. i 2ATP BRI ar el i, SREbR R oAb g hiRond (i L lnlatog W
psychosi s, metByl28thilN-2004, \MOpR3YI0 5A688, RCTItISGR¢-Uitvly Bers-bitylz mehiyk nisepcotyl,

sim |l ar neuropsychi tr'ic di sorders, while avoiding adverse effects

associ at ed‘cﬁPelF’)‘HX’aB‘tiﬁ@‘ry'drugs. [ 0042] The EC50 for an agonist is intended to
denote the concempds)at i o tRf presefOrmeNT) dhe BRRAE-biRergihineane HRObDr aranehet mal
response seen in R-SAT. For .inverse agonists, EC50 is_ .i.ntended to cﬂ:ﬁﬂl@te

E .
t he concertfEcthen stour having SaMdWALE Gl FHPRHPIBY BNGERNANRE BRS PToTOSY

R-SAT 1 espass andsh e Rasales df@z_glglﬁ&gU@dups!iﬁfhﬁie%ilyl( MBAIyAS/inyE ebtilehényl, t he
term"coadm nistration” refers to the delivery WO Oor nore separate

| of t
cheni cal emniceyleBexenriebarisnyl sdyacteny- BRustrativg ewrplegidras it Sy HPBR YIS to
the sinmuld angaus, Ol loke iRt bRGRRLAL RnRBRMA ShexhAedyll GepladiUhyl ARBAHRNHCIAVEr Y
of a mixture of agents; as well as to the delivery of one agent followed
by del i veragtatfiensit meumsiagl walj anbraephedifpeng ¢fdhest- Thgontition ofithe yispur@higne@he doyblst s

that are GQAMTLI2h8rbRiSn hiBhARdashd.@uMRr k 10 conj unction with each

ot her.
[0046] In the present context the term "C,z-alkynyl" means a linear or branched

hydrocarbon group containing from two to eight carbon atoms and containing one or more ftriple
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,¢-alkynyl" is a di-yne or enedi-yne as is known to the person
skilied in the art.

[0047] The terms "haloalkyl", "hydroxyalkyl" and "aminoalkyl" are intended to cover
C,¢-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.
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[0047] Theamksiraed bb@dscsahaltgd th, sutthy cap xdypaiekay| thatamdarma?ﬁcrtbdlﬂm"swaé dogt M ded
to cover Cl.6-al kyl groups, defined above, carrying at |east one hal ogen,
hydroxy grid8p, or amino group, respectively. [0048] In the present context
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the term "sgéntgregy(:l oal kyl " includes three-, four- f| ve-, six-, seven-,

and ei ght-nenbered rings conprising carbon atoms o , wher eas the term
“heterocyclyl " 88Hs t Bluseative fegmnles of escydoatrl’s éf\?‘ > carloryclet GHRIORTRIBR ed

rings wher ?,L]'ab ler n%cm%trﬁﬁﬁet ga&;eﬂﬁﬁe V"’c#chopgﬁtgmﬂe, t%cl%h%ﬁ@r o Md%ene, 13-

constitute sa| roat ons of such hetérocyclyl groups are
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[0054] lllustrative  examples of  "heterocyclyls" are the heterocycles
tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4-dioxin,
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, 1soxazoline,
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 Ciji-cycloalkyl share at least one chemical bond. [ilustrative

examples of "aryl" rings include optionally substituted phenyl, naphthalenyl, phenanthrenyl,

-10-



t hi ocarbonyl functionalities, so as to make the definition includ®8 JUN 2006
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and heterocyclyl rings nmay optlonally contain one or nore unsaturated
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aryl ringd™ &F Nl 10N 1 nc ic structures. Suc
fused het eanbmyatbryxk agd qumsalt;ararrslhgpu anmwrdmhﬂmmntstselaﬂed e halndiydspxy, amino,

substituted benzene r.in yely

i ncl ude, t?ﬁ‘inoaP%m’ e%’flarm%ﬂ‘i ?Cégrq)f) a% enz h°i éﬁ?dl ('8 %ﬁ%ﬁﬁ@gt@éﬁ%&&gq ’nof i ne,
and net hylaggedimsykgadnd, ﬁlkylgalﬁra/ﬂ,rau@tsulf(mgl syl065g] od thﬂum)maiwlvas gatadyplybs of
"C3. 3-cycl oal kyl " ar pane, cycl obut an

cycl opent &F&Ps B b Bﬁ’g‘f’ﬂygn%hl ??esi!fﬁ%éx %P%nqy%?u ReXAne s §colro 8RE,7 1, 3-
cycl ohexadjifehent, o?ﬁ,ﬂﬂrs@mmh@xlaﬁa eee. A)p@hﬁtﬂelpéxamﬁ],e odfy @httene pt sahsitution is pam

1, 2- cycloheptadlen cycl oh

cycl ohept #p¢/Pefres- [l%f@sfaﬁntﬁﬁl"F Gé%”ilpjg ‘\?éﬁy Bt H@‘“ Oéﬁe“'gﬁ@g % % 'Pg%{% f he

het er ocychgg, hén?i uaRMIRGL) I3C}@Mfoa§bheﬁl>lﬁ4owdmypﬁeaylr alayﬁifo@mnwam,anpmq@aenydu e,
1, 3-di oxi n, E di oxane, 1,4-dioxin, 1, 4-dioxan pi.per azi 4
1, 3- oxat hulmﬂ@lphznid» oRanaiinhenyl, 43GactonvekaRl t & g’wmlﬁnﬂ A3eHnapiRd,  +

2H-1, 2- 0%3 E nyl, M8 &ah{ahgghe@ycm B &Jmh?ﬁ bRydbdxphfhyBCi dhyd%ék'yﬁ@mmbh&#r' c

acid, dIOX Z|ne ntoin hydr our aci nmor phol i ne, trioxane,
hexahydro-tmﬂﬁ)r@mthjrlplmﬂealkwéph@aﬁ&/drot hi ophene t et rahydrof uran, pyrroline,

pyrrol i dine, Pm)%s%i' do Ie:r}?gﬁ%%:%@'_dggﬂeﬂ“ gfégakéai}g%’ rrl?:){ﬁsaz%tb{ébﬁﬁc aromatic

i m dazol i ne, azol i | oxb | ane, 3-dithiole,
1, 3- di t hi giraupeyheressanear ahdreegrbor amaamcalmachnw@c riog ha sl benerEp@%aiszh giener, more

t hi I 3- t hi ol. I
be at t ho I5EPT Bt b b St frope L DB b A s Vo)

or, for benzo-[hessgd denitheahéreds ;he\preaemcmmxlaohewn‘mtHetcrdaesd’zetmmrdesrﬁmg ring

[ 0055] In the present context thet rm"aryl” means a r tic
ring or ri% em@ BRIt IRAST eRsARYL rng Rl ?t ‘“raﬁ’i"“é:*"%ﬁF""a’Pﬂ%‘P%a‘ ? ﬁ”s%h °r°aﬁ§ %gggt ens
wher ei n atgs hfﬁﬁ%ﬁ h¥teroadyVing dnd @ leag bnélieterbogalgl rig) 6r atrigalst e dheioatybeisg argiue
C3_3-cycl oal kyl shar Iea on chem cal &Q‘g [Ilustrative exanples of
maryl " ri ngest e Grede ‘E’gfyllﬂ’h%? B%P?et B§I9BAY 1, napht hal enyl |

phenant hrenyl , [pd43] 28 d‘klé\ltc%QO'ﬁetUi@a@}B/@ﬁi?&%&)oﬁ’@'/r&ﬁQ% Srbthéfic, an f&yﬁiéegwﬁps

tetralinyl, £l uorenyl i ndenyl, and indanyl. Another aryl group exanple is
pheny! . Trfenhqr@pmm@gwe Or &1 Sattem of §p & Bk aéomssatﬁcagbla%wa@ﬁavfd%roiﬁﬁ@n

connect ed i ORe o N A6mé, | AA-th& mb&gute@% RN AHRAR- aAd Gy@RLfuAdekivatives,
carrying one or nore substituents selected fromhalo, hydroxy, am no,
typically connected via one of the ring-forming carbon atoms. Heteroary groups may carry one or

more substituents, selected from halo, hydroxy, amino, cyano, nitro, alkylamido, acyl, C,s-alkoxy,
Cie-alkyl, Cjg-hydroxyalkyl, Cig-aminoalkyl, Cjsalkylamino, alkylsulfenyl, alkylsulfinyl,
alkylsulfonyl, sulfamoyl, or trifluoromethyl. Particular heteroaryl groups are five- and six-
membered aromatic heterocyclic systems carrying 0, 1, or 2 substituents, which 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_¢-alkyl, C,.s-alkyl, hydroxy-C,.s-alkyl, amino-C,.s-alkyl.
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cyano, nitro, alkylamdo, acyl, CI-6 alkoxy, C-6 alkyl, Cl-6 28 JUN 2006
hydr oxyal kyl , Cl.6 am noal kyl, Cl1.6 al kyl am no, al kyl sul fenyl,

al kyl sul fweayb/ps7adkyl sul f onyl , sul fanmoyl, or trifl uoromet hPCT/USe2/6x426 ed,
aryl groups may be phenyl, which includes substituted phenyl groups,
carrying one of0asep, sEmeteon “agli(€fellont’ aroiryt pousutsshictedent substitsenddl vihbve.

A particular e | e attern bstltu Q /

Repr esent ‘{"Te\/é’ﬁ%[frg?fﬁﬁ% gf ’éedﬂlprar@ll? pa§y |gﬁ°u|pf’18e a"a&? 6'aﬁ(2{) mtaﬂ]g ?TL?DtSte”gEh%r
phenyl 3un§ma£tﬁmﬂe nkampleshiakloghbomyyl, sdstityed bryayh rytienylehyly Shphouy fphepyl |2pd
3-am nophen z% jlm nophenyl, 3- nethyl phenyl, 4-nethyl phenyl,

3-net hoxyﬁﬁé’ﬁl})’laky nmet hoxyphenyl 3-cyanophenyl, 4- cyanophenyl,

di et hyl phenyl ,jo058pht hyhe tkmdr"ﬁ&yxﬁa@mcnydml)lwydfeoxl;(thl phemérparyl groups
trlfluoronethyl henyl , . alkoxypheny 005 res t ont

term "het é?‘B’éFtﬁg was §Rbtiients; i o3t ek nealﬁEFhlEﬁs déhmg 53 %?“p
carbon at %Ei%rolaﬁn@[lgﬁﬁ b %e htRgukae vassithes! E;&&@le’éhﬁdfm@@th%ylmﬂﬁl 3-
het er oat ons sel ected fromthe roi)conpnsmg nitro Iph

phosphor otiserimetisly g irymend 7] %I}F%ny o PETOY IRl o Tb‘g coﬁ?’ﬁ’%?lylap‘ﬁle

term " het %{aﬁi&r 1a1kﬁ0£ﬂarth§1%%b£tm&ﬂaswengsbéﬁ&h@é@arm@g ein at | east one ar yl
ring and at ast one heteroary ;@g{c at least two heteroaryl rings,
!

| east one het er[%ﬁllll r They t@:md"}merqc onbkyRetarr gadretiepd 35 h@em@fclyétgrqn@ast
one het ergg‘ﬁr}/gea letbgg@gfg ﬁaq%&a%ﬁgﬁa&agﬁﬁ&@gﬂg ring share at |east

one chem e term roar is understood to relate to
aromatic, C2-6 [Ogﬁzll ¢ Fhoupsn "bquaﬁe'i(ccmik)d)“mmg updrest@doas Scygloghybrareypst o
four N atons th up to two N atons,
and their Cgﬂﬁgiﬁ?’taﬁf d@gﬂ%}a oy ‘gerl:")ie 12%8‘E eth c?§d§f§n|%g]sup%sed derivatives,
typically connqoeall vi &vienesall hdrdig, the ngmf - agkyd‘amlmns a1 salylodie bertkaxy|

roups may carr ne or. nore substituents d from h
g_m ng CyéHCal aﬁ"l%? gxy; ﬁtl}ggﬂf dh?ragoxya}swrop(&{ %bgtioi%%xls uto&;i sgc %{ftf() y)f terF- guto?c()y

Cl1- 6- hydr g% b‘t?ioky | isopediyRx @ HefiRalyloyy ancﬁhex@l“o&i! Kiurthen, the deﬁﬂuﬁyﬂ SDl"D&l’,\y—,l-alkyl” is
al kyl sul fi ny al k IsquonyI sul fampyl , or tri Iuorg) \B/TF P%rtt.icular
heteroarylmtﬁli‘dﬁﬁﬁ% c‘é‘f‘eécll"ih{'}é ko grouRs,avigE HIBREEUTA Of H& SRR BPEP SURTAtEe B85t o s
carrying Qimiting %ar%pl@yhﬁ"t d)tc@i@nilﬁo Waiops MRYudRe cidMébusdin®, agclopopinbthgloent
from one anot her, selecte fromt e |list above. Representative exanpl es of

het er oarylcyclgh%mbéyalaﬁ‘éﬂ]ﬁéﬂée but are not limted to, unsubstituted and nono-

or di-substitut 6964?9" ;S ﬂe}fﬁshaﬁafgen”flhgl@d’és ﬂQ&%OJhWrﬁQ brédhO BRI B&ne.
benzot hi ophene,” pyrrole, pyridine, indole, oxazol e, benzoxazol e,

i soxazol e, benzPe§F} az olrethe tphksent sbriexthieh dp eingstsnevit SettermsZ Ghealkyllyi ‘@8dal e,
berzm QAR GonR ! 37 GhSeycn N CRESLEYI@RAYLANT BEAS aRINWSl BN BARDY,

1, 2, 3-oxadi'azo adi azo I'azo
benzotri aZ6h es:ycmalkmﬁ’olhetweqcyclsllﬁlufaﬂwl) e Cup;ﬂﬂkyﬂaECnealkeple |amdansea“<)r§wP'l the,

pyrazine. Bl ERLARG VA SealBASHAFELE AXARA By LSEATRLFonc A0l o

benzopyraz ui nol’i zi ne, crnno zi ne, qui nazoli ne,
and qui noxahdsyech a'mlatorm'hesj 1 toesl tymesmrsittn Euamt,smﬁrcme ohmlom , grdupsl Bcdecyqd foonafip

O Cl-6-al li;};lllkyl, 1 s-glk%)lcylf o!m (wq}l&r %’prgser?teg };1 the %utomgncc g’no?form5< carboxy% a‘;nlﬂll\g), 2006

hydroxy (which when present in an enol system may be represented in the tautomeric keto form),
nitro, alkylsulfonyl, alkylsulfenyl, alkylsulfinyl,C, ¢-alkoxycarbonyl, C,.s-alkylcarbonyl, formyl,
amino, mono- and di(C,s-alkyl)amino; carbamoyl, mono- and di(C,.s-alkyl)aminocarbonyl, amino-
C,¢-alkyl-aminocarbonyl, mono- and di(C,¢-alkyl)amino-C,.s-alkyl-aminocarbonyl, C, .-
alkylcarbonylamino, cyano, guanidino, carbamido, C,s-alkanoyloxy, C,s-alkylsulphonylexy,
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 { 08 0418759).

-12-



WO 03/ 057698 PCT/ US02/ 41476 [0059] The term "aryl (Ci _6-al kyl)" ald® dvly|2008
groups connected, as substituents, via a |ower alkylene, each as defined
supra. TheoasY$768f oups of "aryl (C, _6-al kyl)" may be subst PCHIESA2/éK476
unsubstituted. Exanples include benzyl, substituted benzyl, 2-phenylethyl,
3- phenyl propyl ,josaf naphtiér akalhyl mee{nﬁ)Qﬁﬁl]mafh&icalbemcceptable acid addition salts

het eroaryl| (C, Kyl re ) as het er,oar O
substltueﬂp?md@F3y56¥8é@F AT F%ﬂé &33 §§m8€?wh%; supraaﬂﬁﬁ%§ﬁ9€§§%§9y|
groups of suhehe h@aganlck ydidsg rfou pganiphy hjaﬁomubsbidt,umubamr hydrecHberic] thyrebromic,
Exanpl es i ncl yde 2-thien - thi.enyl methyl., furyl hyl .. :

t hi enyl et Hyfroflpgriey o yrrgigd; ac“gﬁ‘rﬂf"(ﬁﬁ?lagfj’ﬁww ap@ﬁg}ﬁ%{ﬂ{)ﬁ g‘fléﬂ’lq‘?hw Yike; or organic
i m dazol yl,gigkYbr exafiflel d2@id, proplasic] hy&@detaszwrbxﬁsopm oeid, s @edpapalotgsid,
[0061] The term "heterocyc (C, _6-al k arelg ders(%ood2 s, he ero cIyI
gr oups c@ﬂﬁé@?@d?ff’a@c@mﬁs Pi’tﬁr&'é‘ﬁ’fcs Dt é“t%[‘cfl e FEIUEEPPUNG, 2BYERY; ‘éta | fed

supra. [ 0062k Jd6kybbhaRBdidy, Q'—]ﬁ’aﬁxloky I 0G-prirafdthiddrboxy i, Qndtﬁéﬂ@ﬁﬂbrﬁ@ Gttasesulfonic,

cycl oal kyl “groups connected,” as’ substituents, via a | ower alkylege .each
as def i necbesupesaliofioGEBsthyibraaengsbani aridi syclopsrangsulizmie G- &/ doBY eyt AN s

C _6-al ky'f@é b enBbik QXY oiheSAR kRS T QN ed Sralifieder. N- Pr OPOXY, | SOPr opoxy,
n- but oxy, Bu OXYy, sec- %utox tert-but ox pentyl oxy, i sopentyl oxy
neopent yl oxy ar{ﬂﬂﬁﬂéxyl Ehglm\'ﬁumrvetmde@ h@ﬂnféflggnlﬁlsiﬁt?ﬁ Frwhngy. shower iglativaly h]glg

i ntended to, cover c i r e E%’fd DR R maS v daBtbial

at ons. IIIu???%?f@%xﬁgﬁ&mﬁﬁﬁgéﬁmgI%ﬂgaa es of ‘cyclic alkox;®grgups incl ude
cyclobuty1ﬁﬁMundymkmpmmpfhmamuyﬂmqu¢mn¢nsohexyloxy and the like. [0064]

The term "hal oq(@@ﬁ]l ncwgegfe]:-rle or O@nggffélm%%ug?%ogﬁg{;%&gt ﬁpéjigbﬁ)%lefa an%965]

In the present ext ion-w erns
taryl", "foph@4 Dakd/include ARE MdGayisginérs thetvef, as weall yd mﬁmiﬁelaicklwbmbqsmons
"aryl (C, _6-al kyl)", "cycloalkyI(C,_6-aIkyH)", "C3_3-cycl oal kyl ™

"heterocyclyl (C, _6-alkyl)", "OC, .6-al kyR", "C2.s-al kenyl", and

"C2.8-al kynyl", the term"optionally suﬁstituted means that the group in
guestion may be substituted one or sev tlnes such as 1 to 5 tines, |
to 3tinmes, or 1 to 2 tinmes, with o groups sel ected from C,

6-al kyl, C, _6-al koxy, oxo (which resented in the tautomeric eno
form, carboxyl, am no, hydroxy ( present in an enol system may
be represented in the tautoneric keto m nitro, alkylsulfonyl,

al kyl sul fenyl, alkylsulfinyl,C, .6-alk gJanyl C .6- alkylcarbonyl
formyl, am no, nono- and dI(C 6- &1 yl ) Blni noY carbanDyI nono- and

di (C, _6-al kyl ) am nocar bonyl, am no- C, . 6Ralkyl anlnocarbonyl, nono- and
di(C,_6-aIkyI)anino-C,_6-aIkyl-aninocarbonyl, Cl. 6- al kyl car bonyl am no,
cyano, guani di no, carbam do, C, .6-al kanoyl oxy, C, 6-al kyl sul phonyl oxy,

di hal ogen-C, _6-al kyl, trihal ogen-Cl. 6-al kyl, and halo. In general, the
above substit uepkseiATYis BEectEUBdR teipghlup chidistibg bHEMN,, OPLCK) QS UDSH], 10) CHS).

SCH,, 8, CH,N(R™), N(R™CH, and N(R™); wherein R" is selected from hydrogen and C, salky];

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, Cy
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,.salkyl,
aryl(C,_s alkyl), heteroaryl(C,¢ alkyl), heterocyclyl(C,s alkyl), hydroxy(C.s alkyl), amino(C,s
alkyl), halo(C,.c alkyl), optionally substituted C;-4 cylcoalkyl, aryl, and heteroaryl,

wherein at least two of R%, R®, and R°® are independently selected from the group consisting
of aryl{C, ¢ alleyl), heteroaryl{C,.; alkyl), and heterocyclyl(C, ¢ alkyl);
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[ 0066] The term honochiral should be interpreted according to th@g JUN 200f
definition in "Principles of Asymretric Synthesis" (Gawl ey and Aube,

Per ganon,W0988576#85BN 0 08 0418759). 28 JUN 2006 WO 03/ 05P638502/41476

PCT/ US02/ 41476 0067]3 The term"salt" means pharmaceutically acceﬁlt abl e
aci d addition $iland Rgise andapdyrientllselepted fromgthe 1gEoup £08s15158 Af JB Q2T NRICETnal
group, sugh,as ' ' r : ' } RREHE Ton AngS,
for exanp?lédrﬂ%r%g%gmogai c%%t?utf?d;%scﬁalfy:l ?ft %i/eg{régg%hgﬁaﬁg{h aﬁf/%r %gr om c, ¢
hydr of | uosystem archithatlr oi odi ¢ acid; sulfuric acid; nitric acid; phosphoric
acid and the like; or organic acids, for exanple acetic, propionic,

hydr oaceti c, 2-hydroxypropanoi c acid, ZRoxopropanoi c acid, ethandioic,
propanedi oi ¢, butanedioic, (Z)-2-butene@oic, (E)-butenedioic,

2- hydr oxybut anedi oi c, 2,3-dihydr0ﬁ% tangdi gt c,

2- hydroxy-1, 2, 3- propanetri car boxyl i't, lnet paneésul f oni ¢, ethanesul fonic,
benzenesul foni ¢, 4-net hyl benzenesul fonit aci d, cycl ohexanesul fam c,

2- hydoxybenzoi ¢, 4-am no- 2-hydroxybenzoic, and other acids known to the
skill ed practi t;i QiRted fiddBS8rod@nbilit@gdEi on provi des conpounds, a subset of
whi ch show a relatively hig selectivity toward serotonin receptors,

particul arly, 5-HT2A receptors, which may have a bepneficial effecgt in the
treatnent of nguropsychiatrit di sorders.Rf0069] In agpneferred edbodi ment,
conpounds of the present invention are dﬁfi ned by |fornula I, ang,include
salts and ste i somers theMNeof, as we phar macelt il cal 7 ions Rt
[ wherei npkN &ct e grel gBst i R 8 o
OoCHz2, O, 2 .S, ), N and N(RN); erein R

sel ected from hydrogen and C,_6 alkyl; Y is select
consisting of Oand S; Z is absent or selected fromthe group consisting of
CH and N, R i swisetied¥ enid fR°care iridepeprody sclostsd Stoimige afounyepneigimg, ofopdraseal | v
substituted, C, | kyl ) al kenyl, C2.8 al kynyl, optionally substituted
C3-6 cycl g‘&ﬁ@?’l‘:?lygﬁoﬁ,ah%%aﬁg{'er oaryl; inis selected fromthe group

consi sting of Ooeryg 1; TR, coRpourdnchbfRoranle I rediipienabevity yt sedreenind fereptors.he
group consisting of hydrogen, C .6 alkyl, ar I% 6 al kyl .
het er oar yISPEEIE@%&ISEW oin Fl?é?rﬁcfccftﬁlln(?ﬁ%‘l’gulgf I?é‘fr %‘Gﬁfl?i?mo%%{) %fbe_rg’ 8f RSAng 2
a”} no( Fi(_lﬁinve'i‘ieki{éohistsgﬁﬂhﬂ’i(e @»-H@Z@:rkdé\%%r. Olphb,oﬂ@vlleﬂiMexﬁSJ b&fdrin?ki @fd ¢E8s Gransdiently
cyl coal kyl, aryl, and heteroaryl, wherein at least two of R R n

i ndependerfXPiessieg &t BEnan BRIAERE rifpreedie ia}E‘f"? ﬁ]&moﬁﬁ‘ata%Ic("@}’g@%glogﬁe?e?aq

Bg; 8{3(7)2%' fofomu (ﬁlal&é’r{u)ite RO gBhe bPEE ¥epiors_if tAd Mknce o a8didéMdl BRAAs Wing

are

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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PCT/ US02/ 41476 RZ and R are independently selected fromthe grotp _

consi sting of hydrogen, hal ogen, hydroxy, and optionally substitute®8CIU§ 25:s
al kyl or selo#e3%2B such that R2 and R together form a ri n@CTEset ¢ Guch '
that R 3 is selected fromthe group consisting of R | N RQR38 R2Z RR R

fR N Nh N fevRe®Sevels ofSackivily, Rf eapreiadly §-H¥2An mrpemprsamaethedibiseipairtd {nefiangst ed
romthe grou onsi.sting ,of , hyd . Cl-6 al kyl.
[0070] Th S?Sﬁf)%%@‘s‘mg%op?‘&?vﬁlljs l%r{c@%@%{xgﬁl{ﬁﬂg@%ﬁo@fﬁo gapar%ﬁ%%gne r ecept gr s,
speci fically sepo13pni nQueeehivopsvioQsy hpothesiswipibatradrzis maurepsyehelagisahdipeases

property of acting a I nyer oni sts.at the b- t us

exper | ment‘glgsteﬁ"f‘ &3&5@5 W %Ffzevlg‘ga%sfoé]ﬁttl atflve gﬁghs@ izlﬁargot%ﬁ]g{%h%ge r‘%(;l;%he%g%l ype
of said regapi@iveRameyShighwe mbvdifiet kia conapiag tidselefanyenetalwithfagynthéte igveyse
attenuate the signali of such rec

: g eptors in the absenc f |1
| i gands actgepigt BY ﬂHHCtBhtéSt’tnéc? ped P‘.lmblﬁrﬁ)é’ 8%&%‘%@5 r’fée\%}“é’ aﬁﬁos %’gﬁeicg\ v%%hﬁl%%h?o
Eoss;ass i nél{nic'aﬁﬁ&i{vﬁﬁ}[id Méu]rm{)tsﬂgqiaﬁrliﬂ iscafes e@pponndsawith .aﬂitﬁ)saihbﬂac tificay taflhared at he
asal, non-agonist-stinulated, constitutive signgljn responses. t ha he
AN S T b T A e R e skt
formul a (1) arei AYeTSEaBoR st aLEDA esatgsnildatThiheseltionpouotslingy e

the ability to antagonize the activation of 5-HI2A rec pt_ors%fthat IS ..
medi at ed bsvidenero §ah GdET Ay GPACRIOL IRYErse AGRMETR S 2sPAlEAHEY; E‘e‘ﬁ'ﬁb'é‘ﬁi taritlp@yﬁﬁ?}g
[0071] Theefiﬁa%?r.phil {herefore provides conpounds of fornula I, salts -and

st er eoi soner s t her €o , 1 ncluding conpounds that show a relatively, high,
degree of sel ecf0V4jty Detailed pharmacological characterization of a large number of artipsychotic

compounds in our laboratory revealed that they possess broad activity at multiple related receptor
subtypes. Most of these compounds display either agonist, competitive antagonist, or inverse
agomist activity at multiple monoaminergic receptor subtypes including serotoninergic,
dopaminergic, adrenergic, muscarinic and histaminergic receptors. This broad activity is likely
responsible for the sedating, hypotensive, and motor side effects of these compounds. It therefore
follows that the compounds disclosed herein will possess efficacy as, for example, novel
antipsychotics, but will have fewer or less severe side effects than existing compounds.

[0075] The present invention is also directed to pharmaceutical compositions
comprising a compound of general formula L

[0076] Within this embodiment, at least two of R*, R®, and R® may be independently
selected from the group consisting of 4-monosubstituted-aryl(Cy.¢ alkyl), and 4- menosubstituted-
heteroaryl(C,.salkyl).

[0077) Typically, at least one of the at least two of R, R®, and R® independently
selected from the group consisting of aryl(C,.¢ alkyl) and heteroaryl(C,¢ alkyl) is selected from the
group consisting of fluoro-substituted-aryl(Cy_ alky!), 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,.s alkyl) and heteroaryl(C, s alkyl) is selected from the group consisting of (O-
Cisalkyl)-substituted-aryl{C, ¢ alkyl), and (O-C,. alkyl)-substituted-heteroaryl{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, s alkyl).

[0079] Typically, the at least two of R, R®, and R® independently selected from the
group consisting of aryl(C,. 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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t hese conpdiadhedhysipicarporei t her agoni st, conpetitive antagonist, or inverse
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ser ot oni nergi c, renérglc, muscarinic and 'hi $taninergic
receptors. opiibmemybﬁlssa&teﬂmbmyl IQne ioBRY, RR eny R® e p@mémblloéaelﬁzoi gltohlealsietd)aumam@e

hypot ensi ve, an r side eff t hese co e

fol | ows tl?a{l'a&ﬂ E%)'Frﬁoﬁﬁ?fﬂ’s é&“e‘BEbSHZY groep A8 Pfl g@’s‘?m g ch}gy agmx
exanpl e, nRUBN greuptik Repicanptl ®z§ ;alkaidfberdyl lor bptuﬁali}eﬂ@cfmmed ldeasthesrtenzyl gialp
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di rect ed tsédbﬁéranﬂE@BFFté%’W'@ odiflperemeth 3%?5?}‘ Wrﬁ]'a‘“ame FHERRE 108 O AR al
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al kyl') . consisting of (i) 1-oxa-4,9-diaza-spiro[5.5Jundecan-3-one; (ii) 1-oxa-3,8-diaza-spiro[4.5]decan-2-
one; (iii) 1,3,8-triaza-spirof4.5}decan-2-one; (iv) 1,2,9-triaza-spiro[5.5]undecan-3-one; (v) 1,2,8-
triaza-spiro[4.5]decan-3-one; (vi) 1,2, 8-triaza-spiro[4.5]decan-3-one (vii) 1,2,4,8-tetraaza-
spiro[4.5]decan—3-one; (viii)2,4,9-triaza-spiro[5.5]undecan-3-one; (ix) 2,8-diaza-spiro[4.5]decan-3-
one (x) 2-oxa-4,9-diaza-spiro[5.5]undecan-3-one; (xi) 1-thia-3,8-diaza-spiro[4.5]decan-2-one; and
(xii) 1-oxa-3,9-diaza-spiro[5.5]undecan-2-one.

[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-oxa-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-
spiro[4.5]decan-2-one; 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-0xa-3,8-diaza-
spirof4.5]decan-2-one; 3-(4-Difluoromethoxybenzyl)-4-(4-flucrobenzyl)-8-methyl-1-oxa-3,8-diaza-
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4-fl uoro-benzyl. The 4-al [y benz group t ﬁl cal lﬁ'
al koxybenzysthyrl qacpt?»bSoﬁaaarsplr? Pdteran @Gs 4- et ﬁdﬂsﬁl ROt ‘Q‘WB%YD -S6tyl-4&-o
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, fluorobenzyl)-8-isopropyl-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; 8-Cyclopropyimethyi-3-(4-

difluoromethoxybenzyl)-4-{4-fluorobenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; 8-
Cyclohexylmethyl-3-(4-difluoromethoxybenzyl)-4-(4-fluorobenzyl)-1-oxa-3,8-diaza-
spirof4.5]decan-2-one; 3-(4-Difluoromethoxybenzyl)-8-(2-{1,3]dioxolan-2-yl-ethyl)-4-(4-
fluorobenzyl)-1-o0xa-3,8-diaza-spiro[4.5]decan-2-one; 3-(4-Difluoromethoxybenzyl)-4-(4-
fluorobenzyl)-8-[2-(2-oxo-imidazolidin-1-yl)-ethyl]-1-oxa-3,8-diaza-spiro{4.5]decan-2-one; 8-
Ethyl-4-(4-fluorobenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;  4-
{4-Fluorobenzyl)-8-isopropyl-3-(4-triflucromethoxybenzyl)- 1 -oxa-3,8-diaza-spiro[4.5]decan-2-one;
8-Cyclopropyimethyl-4-(4-fluorobenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;  8-Cyclohexylmethyl-4-(4-fluorobenzyl)-3-(4-trifluoromethoxybenzyl)-1-
oxa-3,8-diaza-spiro[4.5]decan-2-one; 8-Cyclopentyl-4-(4-fluorobenzyl)-3-(4-
triflucromethoxybenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one; 8-(2-[1,3]Dioxolan-2-yl-ethyl}-4-
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2,2,2-trifluorethoxy-benzyl. [0083] As stated, the conpounds of tHh&8 JUN 2006
i nvention may be selected fromthe group consisting of (i)
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T O3, o EERYPH BT 4 AR ORe 55 R Siney IR B pionybenpy
f I uor obenzybprofA-i IEPEiaRYpirb[4Gideedy Borth 2z a- SHCyadiptorjmidind-@-foprebenzyl)-2-(4-
8- Cycl opropyl net hyl - 3- (4-. . . , ) - vl 1-(4-
di fl uor oHEF%WBEWNH&i-'t('ﬁz-afs’?ﬁ%[ﬁégj&%?fﬁnpi- oxa- 3,88(?' 42X (3)16? ? 8? ﬁth%]f ée(%:an- 2
-one; 8- ﬂuorobenzyl)-Z—(4-isc_)butoxybenzyl)-1,2,8-triaza-spiro[4.5]decan-3~one; 4-(4-Ethoxybenzyl)-5-(4-
oycl onexyl TSNS (4l 1 orores Hoxybangyl ) -4 11 or ARSIR YLy 25818 &
3-(4-Difl U@%?Hi&‘io&?%?l)gﬁ%i{ﬂ,9-%iaéa2s;{ir$ sAHdexalAge?- VI - et hyls)4tubrbbenzyl)-4-(4-
-1- oxa-

fl uor obenzyl , 8-di aza-spi ro[ 4. 5] decan- 2- one;

3-(4-Difl uigpmmhmx,lb@mhy}d@xi-ﬂﬁ-dlaza-spuo[S.5]undecan—3-one; 5-(4-fluorobenzyl)-9-methyl-

f grgr Oben;X.g&.&ﬁrug%a&&bgmﬁw.aazagﬂ,d.@lmzsbi-ry[k)smamus.-oae;oxmﬁcﬁoﬂ;ba@aam: o[ 4
: ecan- 2-one; 8-

Et hyl - 4- ( disbhumnybineyi2-Pimetizl-{ pxa-fdfdinaesrsiobt Hosdepeny gue) - 1- SihChlombenzsb4-(pi r o

[ 4. 5] decan-2; i1 4 ry A rwad Oudiaracmi Aeone . _5-(4-
(4- Fl uor ob¢ r?lzoéﬂfpy ]énfklﬂlso%breg?% ? B tz%l It crn?afﬁ’guglg %anslg'}rﬂ[gig;/lglg%c; 9 I3)O-n%- oX a-9 ?F,th 1 3 i(az a-s
pi ro[ 4. 5] dﬂmﬁbeﬁzﬂ)q@[tl-pmpoxybenzyl)—l-oxa-4,9-diaza-spiro[5_.5]undecan—3-one; 1-(4-Fluorobenzyl)-
Bé_qélclaggr gg%t.gtF%x%%:{Hilé- %@%ll_xygﬁg, -t?igzzayslp}raﬁ:Sﬁlﬁlaécrah-tjloHQ;r omet E‘Q¥-¥B8¥&%¥dz}o-%:(&’-x a-3
8- Cycl ohexwGl@tdpylme&m@behmm-miemmzm,s-tr&z44pimo[5 Sbndecorieotep x HHeFagobenzyl)-2-
X vor onbeRiR e SRR SRk it hRBE i 1 SARisRBERb Y (¢
1, 3] Di oxol pRpayyémehithdthyk128)-wJikdl-sR68.5W0IE30-05%6898 PCT/ USQRE: Afi8dyl)-2-(4-
(4-fl uorobenzyl)-3-(4-triflugronmethoxyb zgl ) - |- oxa- 3, 8- igﬁa-s;gi rol[%. E] dec
an- 2- one; QQQ%QXYWW-B%&)%I)2194{3'?7{3251)’( 53134&-?%?-&:'92& i di n- f-(+Fluorobenzyl)-2-(4-
PN s i A e i A

- (4- pr opox{fbi g}qe)lzyl)r$~mé§babEa%:éﬁﬂ?t@i?zi:’spiﬁ{f*éb{%n%%?c an- 2- bridsFluorobenzyl)-2-(4-
?;1( g- ]F' 3g(r:g@%héﬁ%-@mﬁ@)ﬂ{éfe&ﬁi@é&%%ﬂ@&gﬁ-ﬂohé; 2 s PiudoSelbBBaryHPI 10
8- Cycl opr opyd-feerhiydnay)-8-meftiylia 8 disensmiofd- Bdgean-pronpoxy benzy 1 X4-Fluorskenzgl) 8-(4-

B Oyel ohex P AuPHEREa R RE 2 Bxtizasoi oo ons 2 G Cuclppronyimctionybenzy)-I-

3, 8- di aza- &pilvadbénsid®oahy?2,ddigza-spiro[4.5]decan-3-on¢; 8-Ethyl-1-(4-flucrobenzyl)-2-(4-

2; ?z/;l- ggf’p%si{éfitéiy é‘n&f ﬂl)]-‘_é%f-ég%g-_%#é[l.‘S]%éc(aﬁ-'sPorn&p°Xybe”Z)ﬂd-[ﬂ,j]ﬁ?{&b?ﬁnﬁiyl-ethyl)-l-(4-

8- (2-[ 1, 3] Duarsladnayt)-2{(4isolaibnybinel)-g 8-didzuapinesidsda) -3 3né4- 3-(4-
propoxyben %’E{ﬁ] i(ogi/l?e?_%%lg}_l-gféﬁﬁosr%eﬁz%[)%—r%&]:tgﬁgl%ljé-tzri_agaQSeFi.iro[4.S]decan-z-one; 4-(4-

4- (4-Fl uor

i m dazol i dFfodbbyzyhet@ydcbutdxibénaylSanetye 38rizd-spisf@-5ieBartt-aga- spi r o] 4-(8] dec
an- 2- one;

%S(élodf];ropylmcthoxybenzyl)-4-(4-ﬂuorobenzy1)-8 -methyl-1,3,8-triaza-spiro[4.5]decan-2-one; 8-
Ethyl-4-(4-fluorobenzyl)- 3-(4-isobutoxybenzyl)-1,3,8-triaza-spiro[4.5]decan-2-one; 8-(2-
[1,3]Dioxolan-2-yl-ethyl)-4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-1,3,8-triaza-spiro[4.5]decan-2-
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Cycl opr opyl nmet hoxybenzyl ) - 8- et hyl - 4- (4-f | uor obenzyl ) -1 - oxa- 3, 8- di ag®- $uN 200k
4. 5] decan- 2- one; 3-

(4- Cycl op¥OpgLFAsPthoxybenzyl ) 4- (4-fl uor obenzyl ) - S-i sopr opy PCTAUSR413/8- di aza-
spi ro[ 4. 5] decan- 2- one; ) , 144

3- (4- Oycl opeopylritadiebepiybrizifiofhomykeyailbyrebhy hbf iR i  ndr g sy 14 -
a-3,8-dia -methyl-2,4,9-triaza-spiro[5.5]undecan-3-one; 1-
3-(4-Cycl é%lrl%f’)yﬁn%?gi’ﬁgé%@ﬁﬁﬁ?"%w&:fbemfn l@boxol an- 2- Ip- e'E h ]I 4-(4- 4

f1 uor obenz(wmudremad)a G-ishibatoaylep? )o‘i[-me@y Orfriaga-giiee] (5/5 undecdn-3-one 1-(4-

?I l(Jgr (%gln g%m?g ?gﬁ(%@g&ﬁ)ﬁ}‘e%m T)F 42&/1) -9- met}% 2 4 9 trlaza-splro[S 5lundecan-3-one; 1-(4-

;- - oxa- 3, 8-di aza- spAro[4
. 5] decan- 2F10¢jjreben8y1:( 2-{4-isobutoxybenzyl)-9-ethyl-2,4, 9-tr1aza Splro[S Jundecan-3-one;

[ 1.3]-Dio €tg ng‘]zéig 82(% épu%robénzyl b"r&%‘ﬁﬁf??%&y Eb d?ﬁzg épnloﬁpﬁ%d}émm 1)-1- 94~ 3,8

-di aza spi
4- ( 4- Fl uor plend¥izyh3-(4lubebbiypayipeiyt-Jioxa-8.9(dBzi-sibpl USadsprrohyne 2- oxo3-(4-

(ix(aZO::: S'OP%%@%,?%‘F&{)?‘)(% ﬁuorobenzy ) g-mcthy'l 35%- §Bldqa9[1 ép]ﬂéjﬂﬁﬁ’&@a@z Bt 3-(4-

nmet hoxybe nIZMbrbh&z?@ﬂmy-bmﬁo@b&rz?lD-Ba}Zeahﬁ-[Moﬂmp44 dixjzatemieohS- S]uodvean -2-one; 5-(4-

2- (4- Et hox b - fl . s
degan 3 A Sr%ﬁew)ﬁ(é B?’B’B@E% Ztﬁ%)lﬁwg‘%f:? %Ja SBI?'% %}h@%%gxép' rof 4.

1,2,8-tri aplgm%génr 4-(5.2@95@'&3&)}1}0%&}'1 -1-oxa-3,9-diaza-spiro[5. 5]undecan-2-one 5-(4-
1- (4 Fl uor obenzyl I sopr op

net hyl - 1, 2Figorob¢ngylrdd P}{tﬁ?‘ygf%ﬁ'é %%ﬁé)xa 3,9-diaza-spiro[5.5]undecan-2-one; 4-(4-
2-(4- BUt OX#]QF%EM*%]QB (4 %Ogdt&@%%?l@%&hﬁ-‘lfmﬁ Bl diaka-gpifh{5.5]undecan-2-one; 4-(4-

t - 13-
Zrkizaimbmmﬂem)gﬁg@ﬁb@%&zyw -rpetbyi-2osp B atiazg i Mupdrgpn-doneg. (-

triaza-spi A% 1N-9-methyl-2- oxa-4 9-diaza- sp1ro[5 $]undecan-3-one; 5-(4-
1-(4- FIuor% éﬁ?ék?ﬁ %?E% en beenz§ -8-nethyl-1,2, 8-triaza-

spi r o[ 4. 5] BeomheByQre4- propoxybenzyl)—9-methy1 2 -oxa-4,9-diaza-spiro[5.5Jundecan-3-one; 5-(4-
2-(4-Diflu t ho n ol lo), lohd:aza+-(4-
Spirol4 = Pligibhed: filé,g(? Dty berdn ol kR B R Y olai Bz BBt b uhdRas (

1- (4- Fl uor BiheRgyh)yl)Ss- Gefluoydbeizy() S-rhethyl {2eron drietidrasepitnth Slpndecan-3-oge;t r | az 3:=(4-

spirof 4. 5] . Al
1- (4- Fl uor gg’@ﬁ%? D deRgpbeny D -t s ife-spirof ghdecan Zone; 4
spi r o[ 4. 51dReAMBerZyILH-methoxybenzyl)- 8-methyl {-thia-3,8-diaza-spiro[4.5]decan-2-one; 4-(4-

;' pl( ff O[CZI g]r gpens yl b ﬁe(gl %ro%ggy%xgzyﬁ%%etﬁqu-tg% B}kycklaza spﬂ‘c%ti gfdecana2 -one; 4-(4-

1- (4-Col or Pﬁ@f%h’ﬂz}ﬁ)@ (mbmbx}%em})@nmwybmawdlm sAir@4 51deamna-one,
spi ro[ 4. 5] decan- 3

1- (4- Chl or obenzWﬁSlz (ﬁqr@ombaﬁwéﬁﬁ ithe. eomppaly of fhejnyenfipp posgess chirality or

spi ro[ 4. 5] dacansidrat Qé?l%e The invention provides compounds of the invention in their racemic form
1- (4- Chl or obenzyl) - 4-cycl opropyl net hoxybenzyl) - g- net h¥ -1,2,8-tria
spi ro[ 4. 5] mgp,—sgmh% rms ‘or enantiopure forms. The present mvestlgators ave isolated 1nd1v1

;-pl( fo[cgl g]r %%gﬁ%‘%l of h{gﬂ el rkibMOEOORER QR YRERT Wivat SnBateAks JF tRe gﬁrﬁﬂduﬁ@saof the
1- (4- Et hy| boratidnpng fo(u4d eankHidsayiod aetjity of thesvi{prms topargs mpneggyoe receptors.

ipl( Z,Ol[thﬂ ggﬁg; l[@S&P?z 1;\ SPTCfF%%io ;3( oéirl]nﬁ‘eﬁt )of corrgrl‘go%ndf. o{ tlie énventlon g comprised of
spi r o[ 4. 5] desgounds ofderaula I which are hornochlral to the compound of Formula IL.

D e paoh Rl S T Pk 6 SN0
1- (4- Et hy| befigytnds 3f ¢t ﬁnyéﬂnop,r ey neeiobo byibg razlgﬁtf)ble&mﬁtehydepatatﬁwaﬁ il af ahe
1A e hy | BT 8L e ENgTon by netorh oAy BaRUgA i e angharmaggugically
spi r o[ 4. 5] degpiabld sARSF the compounds of the formula I are also within the scope of the invention.

2-(4-Difl uoronet hoxybenzyl )-1-(4-fl uorobenzyl) - 8- et hﬂ) 2,8-triaza-
spi r o[ 4. 5] dec and ﬁ The compounds of the invention may in general be prepared by routes such as

2-(4-Difl uoro@aeﬁrmﬁa%@&taae{mmwénﬁé HRFHREE Pves e &rib&ORI AP Ydquite Brofelifid Aday

spi ro[ 4. 5] decan- 3- one;

2-(4- Di f | ustepmesh 3uBandyde) srpuns suqh othewelessivsd o Ty ¥ Speasyfed: (1. Wuts,

-20-



1,2,8-triaza-spiro[ 4. 5] decan- 3-one; 28 JUN 2008
2-(4-Difluoronet hoxybenzyl)-1-(4-fl uorobenzyl)-8-(2- [ 1, 3 ] dioxol an-2-yl
-et hyl ) - WOR3/0F6%% i aza-spiro [4.5] decan-3 -one; 8-Ethyl - PCI/US02/41476

- (4-fluorobenzyl)-2-(4-

i sobut oxybdinagdtive Gray8-inrQrgase Shemiof4 35Edielobm Vaileynt;Sons, 1999, and they should be
EIL.- (24;:![ lrjio(;% SSE%H %.ffl}zlé &%&g@%n%égg%%gﬁztg {h)e 'ré:'cti&nsc%%iagﬁél applied and readily removed at
8- Cycl opr opyomemiunt sthge(ubirgl miohablepy klopmXednd the art. Typical protecting groups are N-Boc,
I sobut oxybgﬂigl ﬁi}%ﬁz, 8-triaza-spiro[4.5] decan- 3-one;

8-(2-[1, 3] di'oRotan™2-yl -ethyl) - 1- (4-

f1 uor obenzyl ) - 2-j6aB9} sobayaxythmnitythe apbropriBte tifiterdiasp infag[bé. fehatalbamhBvaheith
4- (4- Et hoxybenzyl ) - 5- §4- . : : . thereof or b
f 1 uor obenz PP9sEgIsRE 1 Pualogysssugh gs GDI with ghipropectdshigride of pauivajents thereot or by
5- (4- Fl uor qReRzw! WitlcaiBinBihifide and subsequent oxidation.

(4- propoxybenzyl %) | -oxa-4, 9-di aza-spiro[ 5. 5] undecan- 3- one;_,

5- (4-f| uor obenzyl 99.9}1_( gIntroduction of the desired piperidine substituent {R') can generally be
| sobut oxybepgiyleh- a%repﬁtdagﬂozécﬁ&fq@feﬂm%a%}aa@daﬁ@h bPlyPredlcundiasiagioa- One;

5- (4-f 1 uorobenzyl) - 9- net hyl - _ S

4- (4-trifl uor omdP®IXybeRegbyunds efihe invaptien W ehidm ol & ¢ H Aae & ar ot P&l may
5- (4-Chlor o3 HofT sui _piperi i t al. (Eur. J. Med.
" 0but oxy baRSYT ol o iy profsted 4pipeidone s deserived by Passus Lol (o .

5- ( 4- Chl or cBemzy [Chind -Thar. 9:416-423 (1974)). Alkylation of the carbamate nitrogen and introduction of

cgzyg ﬁglr ?E}"(tﬂ?tdréé’&%‘ébﬁi%ﬂiﬁé N-IREMnt 150% Ao 4~ §15 A 6stiRidaC bpiroe) 186 aG: J;50n€;
f1 I I(JZI‘ Icz)lbenz;dis)Jbst‘m(téd feropiivey hep by blepdredasadedgrDed bp Fers gt alo{Mo/s]shnderan239®ne;
- (4- Fl uor n < : . . . :
2. (- et hoxyRanagT9) oV Prapriiey. syissly Py ines flloysd . seigpive clemvese
1- (4- Fl uor atyengyiby o2 tfedresulting ¥ -aminoalcohols gives the desired spirocycles. Alternatively, 4,5-
R oY ek S Xisk S BMRREY b red mhay 68 FRepRR i bpprepriste B RetSIAGr
(1 4i i4 sg Ibut Ox%rb@‘ﬁﬁ?(ﬂ; )viétﬂ? g@ﬁd&ytb introduc tHer - B ainseat, fedlbtive i€ 6@ (wifhr 0ftaary amine
- (4- Fl uor obenzyl ) - 2- (4- _ _ . o :
pr opoxybenZ91 $he G-rbatiyant)y treetment vyithy2llyl prenspigmsiraRifecailistighas desoribed above,
1- (4- Et hyl QgR@dde cldivhdh-of the double bonds (e.g. by ozonolysis) and formation of the piperidine ring by
i sobut oxybegiz%l') -9-nethyl -1, 2,9-tri aza-spi ro[ 5.'5] undecan- 3- one;
1- (4- Fl uor gtrenNiyA amipation.- _ _
(z:.y((:lf'é[ opy ; gg; 2 3f5§/d_aff'zy binPodlb ¥t thd inGertioh &l B%ier fRL 104 5-3Pidec3Yr ST Gray
( 4- f | uor obéwpydpyred byre Shrytken syathdsiginvadvinpaapprpiizte pldelside enthng. Jerobidyl carbazate.

1- (4-Fl uor k) - 2-(4- : o : : 4
oSt oxy bel By g iy 6 ransforgrg igo st whieh s ey, all mpsium bromide
2- (4- D f | udpibevestdhiox phidatiyg| Jleavage of the two qleﬁns, formation of the piperidine by reductive
i: E j: ];:: 38: ga%gﬁaiié%%@gil?ﬁ%nbXép}&ec%bﬁl '()%971?&55(%[51&6 %lrgﬁ%g_g%?eg e desired spirocycles.
i sobut oxybdmpyhdind onvahd ¥ksi2d Subktiaeats spd rthdidd péitibas,athess- geps may be inversed and

2- (4- Cycl opr,opyl net hoxybenzyl ) -1 . . .

(4-f1 uor obef*‘r‘?g@‘%‘)‘ﬂg’-rﬂ%%t%wleﬁg 8% finctional grpyRs Y syeaurd s Alprgatively, the compounds

8- Et hyl - | - (fl;yf b ebt@Red Bin) arlagphlopriate B-ketoester by reaction with a bis(2-chloroethyl) amine

i sobut oxybenzyl) -2, 8-di aza-spi ro[ 4. 5] decan- 3-one; . . _
8-(2-[1, 3] B}eg%wg_ntoz_fwm_ ébchwlge_n@_ne guing. Reductive amination, saponification and Curtius

f | uor obenzydrradpdifent RAPHRXNBENGY deridatflie di aza- spi ro[ 4. 5] decan- 3- one; 3- (4-

Di f | uor omet hoxy enzjﬁ/l )-4-(4-fluorobenzyl)-8-nethyl-1,3,8-triaza- sRi rof4.5]d
ecan- 2- one; 4- ( 4-009 Compounds of the invention in which m = 1, Z = N and X = N(R) may be

Fi)ﬁgr g b<(e 2 _zyﬂréﬁa?e-d( A SRPHEASKOEREWe 15 BRLDY: oL, @ Brif kRgR- 5PihRk4sPdegHN- 2
Cycl bpr opy | stestineofkerp e 2yikaplypretactid Sirselsbprogydt f-agunped-pixpno-pipgriding. r i aza- spi r o[ 4.

5] decan-2-one; 8-19994]  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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Et hyl - 4- (4-f 1 uor obenzyl) - £8 JUN 2008
3-(4-isobut oxybenzyl)-1,3,8-triaza-spiro[ 4. 5] decan- 2-one; 8- ( 2-

[ 1, 3] D o300 asre¥698 - et hyl ) - 4- (4-f 1 uor obenzyl) - 3- (4-i sobut oR¢EAIZ/4I4T6], 3, 8-t r
i aza-spiro[ 4.5]decan-2 -19 28 JUN 2006 WO 03/057698 PCT/ US02/ 41476 one;

1- (4- Fl uor ohginzenkpip@iding; etdvotigtbef zhd nitdlergeaupy to- ThedaBingy faloaved piyr dfcBrbondec
an- 3-one; 1-(4-. . . . . . : .

FI uor obenz #P‘%'ia?@(’ Alylation e ths Ko PR AR A R o udgio et tﬁgl?qsg?%,n@erfdrl ne Syostis 5% o[ 5.
5] undecan- 3- one;0895] Compounds of the invention in which m = 0, Z = CH and X = CH,O may be
o e dtek iom the appropHate 1-Retoasie by seaiian With & itably wroréi iR LAbRemy e

Fl uor obenzmlm)meZ I(eﬁmttm okt oTEfoNexaaOBN Zathuticd- SFEthB itk h, Sretdiéchaifotipivedb. 5]
undecan- 3- ong;

FI uor obenzy¥ 51152U‘{“4mf1 dnstodussion BEMS piryidncyhsituest by aofqtion orredygtive prm§QRIEAYE a -

3-one; 4- (4-, the desm:ds irocycle.
Et hoxybenzyl ) - 5- ?uorobenzyl ) - 9-net hyl -1 - oxa- 3, d| | aza- spi rokS 5] un ecan
- 2-one; 3- (4- [ 096] Compounds of the invention in which m = 0 = CH and X = CH,N ‘may

_Et2 h gx yben Z rgpa§ed(ﬁ%n‘f ! %p?&)?lgé)ﬂ LatSnittRd leeacltloﬁ) ¥@h 3 siitabiyat@ecidd BiQh2hielodingigcan

Et hoxybenzydn)me!l Redudtiva cmoipsian,y fojlogedby hgductionoRf g, itrilf 49 he gming] Blisyeh#Bcan
- 2-one; 5- (4 t tion lead

El uor Obenzyﬁyghs&t_]?n&nd r]té)‘rro(gilsx(cy on R% ?/lf: jnpgrldme Srl.'lb tmfent lgefaallg/]aéloa |01<;;1 rzegucslgf ?18 % mn] lejan (Sj eca
n- 2- one; 5- (tdthe desired spirocycle.

Fluoropaney. )~ 3 fodoR OPLREARN br e LA o wRiiR - b £ACR AR K CbRe kP deCn
Fl uor obenzydrépaﬁed(aéd@bﬁlemeﬁrimﬂ ).- 9- net hyl - | - oxa- 3, 9-di aza- spi r o[ 5. 5] undeca
n- 2- one; 5- (4- . . . _ _ _

FI uor obenzyl ) - 4- P98 5 o b GPBRIAIEH 940§ Ingrertigp i, phich g2 0.2 §l\h?néflz)§_s%171%cg[‘§m§]bﬁnde
can- 2- one; 4sréfhred from protected 8-aza-1-oxa-spiro[4. S]decan-Z—one {(Mullen et al J. Med. Chem. 43:4045

Fl uorobenzyl -3 I(:)4 I Sobut ox benzyl ) - 9- et thI -1 -oxa- 3, 9- za- %9I rof.5.5 unde
can- 2- one; y reaction with ydrazme then S-ethy. frifluorothioacetate, oI owed itsun

Et hoxyben%lean’tlén béolditkob AR&GIRZ o). (PerFmt v 2262119019 Th@ZsimSiateOdubsthidardecan

- 3-one,
FI uor obenzyl.3-and p-posiaens gseymeasusad)by gligration and/er gductive gngptidna- spi r o[ 5. 5] undeca

n-3-one; 5- (4- [0099] Com ounds of the 1nvent10n in whichm =0, Z = N and X = CH,0O may be
Fl uor obenzyl ) - 4- ?4 propoxy enzyl)-9- et - 2-oxa- 4, 9 di aza- splro[é SJundeca

n- 3- one; 5- (pepared by a Sirecker synthesis from su1tab protected 4—p1per1done and a carbazate (or an
oS e Ypbipprided H A IR AL %tﬁg;c@m ind nii@ito Tedhadr, SPifsRlon wehynde
Et hoxybenzyh@thdﬁls (d4sctibeibabolas mikyla)ierD aftet taygic h@drolysis 4f Bhe dkayalicpirtragitd fibktierdécan
- 3-one,
1 oy bens i) P FBSPAEE AP RE N Peepads ' e roSAeomBOP} 4. 5] decan-
2-one; 4- (4- [0100] Compounds of the invention in whichm =0, Z = N and X = CH;N may be
!:lzug::]gbiniﬁlrgpared usmg t chsglx ebsteLer%gy 25 f%r he pre%aratlon &I 182 g) trl%zegl -%}ang-sp? ot{ﬂLédcan%E-'\can
Fl2 uor obezz%/czn)s ekedpt tHat BP BXYIb &Edicdd B 1hebhydpohdidgiindne, 8- di aza- spi r o[ 4. 5] decan
- 2-one; -
Fl uor obenzyl ) - 3- [Pllﬂlllsob&:f’ﬁ‘?%?@ﬁﬁmhf Inyeptiongiy whichi =30, % - 894 XshHo Y BF dec
an- 2-one. [QR8sdizEayt ﬁ'ic'ﬂae@ FR@EbATBNE Stk detnbéhvﬁqgﬁ&%ﬁs Bfectel @-haNSHLdrOhyl-
possess chirality of have a chiral centre. The |nven¥|on rovi des
conpounds ohethyiencpipoiding, squetionof diemitposgreyy te the@rrrme, fodlgwed by ﬁmrmé@rrﬁab?m
or enantiop r r di vi dual
enant | orer el e cdlifinB bR e BdHe Sl B et R A ot s o
t he conpounds of [MW&_ | Bpgpoinds ofifig iheutich mowhicentilc & =4H iand Ky=@F mahdet wo
forms towar Ogﬁé agéa”a%@lcﬁ edriﬁ%‘i%@ﬁ: A{tQQagl’@li A RESHE F& S GRIAITRM t0Ubtain the

R onprise of

COFTpOUI’]dS e lrnvention 1s
desired intermediate 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 Horner-Wadsworth-Emmons reactions from suitably protected 4-piperidone. Epoxide



conpounds of fornmula | which are honochiral to the compound of F@&8nILA PG5,
[ 0087] The Exanpl es denonstrate suitable nmethods of preparation of many of
the conpeondsseds t he i nventi on, said nmethods bei ng adapt ETAIS0Z414MAe
preparation of all of the conpounds of the invention by methods known to
the person opéiitg with kmniohie cantprinhesmiag olidves tyycyclisstapwil k ehomtneseqvivaiehie
conmpounds o he SO, Wi.t.h the Y

[0088]  The LalrauARETSrRrme) foluiroHe b oG FRE Bl pRELIEERM Bty
such as thﬂ@ﬁn&ﬂﬂiﬁ&t‘dt&ﬁﬁh baination Madsy toofhet tagges yomprend cBasniﬂsethe d:eesaaranbe@f

bel ow require protecti roup., strategi es, which includ roups. s
t hose descPP%@ﬂP‘frﬁcqmpc\ﬂg g&%@‘%ﬁ’e‘g dEa glﬁe[ e%logelecnﬁf)mﬂ%ﬂg %6'
03/ 057698 B@H:hlé‘aeaégbkmﬁorﬂmahmmmeo@mmsscnneﬁlgmwraﬁkemgsxacqhselﬁor <ﬁdars

John Wley & Sons, 99, and the sen.in

they are stAlsFeiydy, ]Sﬁ%rpl'eé%?émﬁmgg‘ﬁ&%?’fy ‘ﬁ’?” ﬁﬁ?&’&ygﬁ&seﬁgo;p %?éjr% 85’“5t

a conveni enbmitiad e Alsig Bt sk q:@()tedftm)Wﬂnfftlidkmdﬂblﬁlylaméthyla'r)eplpeﬁdhn@ rmdyedt i ng
groups are N-Boc

N-Chz, N-Bn. [.0089] tion of the appropriate
i nt er medi atredicerhip healid alepba! I"‘S}“‘%‘dﬁ?@ﬂﬁé@ {IP"F' Bﬁd“'éij’%rﬁgnﬁm"fdg %{'ﬁﬁqcfﬁr&ﬂ’@?
such as CDhyedifehrSdilisre OBt IdY |o§é]ﬁr%r\bﬂﬁa RletaRENghM @85S aﬁch&ﬁ&‘ﬂfm Gf the Yesulting

treatnent wth carbondisul fide subsequent oxidation. [O
| nt roduct i eminefy eleehodiderids def the BéWF‘@P‘héa@B’B’é‘P peifelthiqhsy OEWe@éﬁ‘f@F b 95“1%
achi eved. aLi&h 1}\&%@%%%9%0 csefiodi G ExihplcDM, AAKSHAUEION SEifabBY rorchued iave
am nati on. Chl npounds o e inventi gn in whichin = and X
0 or wmmycmwymcthﬁmepwmmmasm ecalyeryedge @n@em@rrmnmllp@med@n@da@y
descrlbed assus [ 6-
(1974)). bjéyol% it ESOXIS%t'O feouéa%]%lyrra?ge%%?? 2 gg?g%mé%o alqr‘l:ta? ogglja laé%gmﬁlé re%gn
desired pi peith dinciellddgsidastgenireitit tht esagravg, tethectidy, Syelisstidns dlikyleficadf Eﬁpulr@@yél e.

3,4 or 4,5- d| ubstl ted d r|v
Fisera et 4pe® c F’ta%“ %1%@3 Hg%ﬁa%( ilggéj??)sl;"‘?%ﬁ%‘%én Cl;ér g%?(li%g% Ib{}
substi t ut edlsingcma@@:}opﬂae af-@hinoweid dorgr setha chiralaeopie@yvRepetion @yth: Ialiglahagnnsmﬂ

the resultin ngal cohol. s gi ves e ired irocycles.. ...

Al ternati vé?r‘%mdﬂe gyl I%rhl%{‘]if‘tﬂ‘i?t ‘ii"%ﬁe ‘%%P ‘ggf .81"&%3‘5?%?%811 @BPPSEQ}E? zige Ry
be prepar ededuciid AMnaRRLAPHKREIRYIRi SR @ ShiBimatdeadsaa tHeldasirediehdntiambrédailgdpurt 0

i ntroduce the 5-substituent, reductive amnation (with a primary amne for
t he 3- substq"f‘YFé’r‘ft’) treatment with all y] magnesi um brom de, cyclisation as
described above,g1g3fi daichMporlieaMAOBvEEiod {hewlqap:lm:m BeNOH 20&XG NBY NCH, may
ozonol ysi s) and forrratl on of the piperidine ri n% reductive am nati on.

[ 0092] = Comp§upaengregfbyt shdirqeker sppthesis iPYPIVRg enf2bly po %tedz* BIPgidaRRiand an apPERPTigietp
may be pr aﬁ—‘)ﬂaﬁme Rt A He SHRLPRRHR With\UUYdnBS Bike AU el lRlcRe, 3@y de

and e.g. t -butyl carbazate.
then subjected to a reductive amination. Cyclisation of the resulting diamine (after deprotection

step if necessary), with phosgene or an equivalent thereof leads to the cyclic urea. Alkylation or
reductive amination steps may be used to introduce N-piperidine substituents. In a similar way, the
6-membered analogue (X = NCHj;) may be obtained by using chloroacetyl chloride or a similar
reagent for cyclisation (additional use 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 whichm = 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 = § or SCH, or CH,S

may be obtained as described by routes described for the equivalent compounds bearing X = O,

23-



The nitrite may be transformed into an ester, which is reacted wig@ Jun %P6
magnesi um brom de, followed by oxidative cleavage of the two ol efins,

f or mat i orwof3/03769%i peri di ne by reductive am nation. Al kyP&T/tsA2/41476
deprotection of the hydrazide and cyclisation gives the desired _

spi rocycl eQCHDapSHAM biytronforhpgdedr tedchsiiot,ithaamptoprian dydiosylrgrgpsinioi ol

t hese steps .m i sed and ,additi | 1,10 - LQnal
groups nay ‘B&& %’e‘ﬁﬁ?‘?%ﬁ{% & PRSP o t?%gmél g%’%&%ﬁ%@ éﬂ}ro%/i@%gd 0 btsgﬂldﬁ%hgt?om
an appr opr ibaiz1thRok ahd esiversidaytor tacécomempptimen Hinslady,cthk ongerdly lgjoun rinme be

derivative to formthe piperidine ring.. Reducti | poni f.i ion
and Gurt] uso B8] i I8 BB Honded Fmeha o r S LEE af PP e BP By Rk
Conpounds Gbmphieds ofenini@mion th witithck =INRY:; NIR)CZH,=CHL(Bnd X = N(R) may be
prepared adaptin t hods descri ped by Bhatia,e . J. d. Che

39: 3938- 3950 (1dg’6%q’§ segﬂ?‘l?‘?“ﬂgs f’fgﬁw PYeatgg, g a‘{%’l‘%‘/‘ graté&aéﬁé%s?fre%a&er om Buct
4- am no- 4- ARPoRiRE tdriolfds HONRKWA YCenpObN dsatméntt Wish ietpy et Lawesson whagerh orn =
0, Z=CHand X = CH2CH2 nay he _s nthesiﬁed by. M chael addition of a
nitril e-derhli&taw@‘é‘%“@allﬁ%@tﬂwBﬁﬁ%@@?@&P UGB AT BTy - 21 28 JUN 2006

WO 03/ 057698 PCTh1892/ 431 RivétRibh ¥is6 PRRIBE pliatthddeutich BebingobiftnsOhclidify invention
nitrile-group to the amne, followed by lactamring formatio al l1<1al ?tgon

of the resubmpagdani de candcemhesimsalict i RPRFIHECEE PeQOPRPET | ¥ ™
substi tuent ha&&ga&&algﬁd%wtsﬁf tihehf 10n Ve Bt eBiBorhed?, WREME With D phefmaceGhitaBnd X
e rom

= CH20 may "be prepat Ol e appropriate R -ketoester by reaction wth
a sui t abl y aoeeptabletcadichérsf@piehi or oet hyl ) am ne. Reductive am nati on,

foll owed by red HNn O Lk o] | e i
cyclisation andLilﬁinqg?oduint its%ﬁe %*" %E’ ‘?%Jé‘g%t.g’pté’g rbgfﬂlé&ggggt tlfhi? ulgﬁét%g?/qgﬁ I?{ffcatlltvie onrll or
reductive anhibisihg de dcaigiths of & nonbamide siceer. sPhe pegntibe tharfo@airodaspoethells obf
the invention i.n which. n= 0, Z = CH and = 2N.may b t he
appropri at én@“pﬂ%?‘bﬁ‘i%tvﬁ Pl BoroAmine trfcgﬁtow %ﬁn%ecr'ns_tl’ﬁu %%r%(’ya Iﬁ?ﬂéﬁfc{e@?@%&%&%&%

bi s( 2- chl ortaebydamincaticpr oReshstin coatamivigndd momanmie recepmd with an edfocive emoott

the nitrile to the am.ne foll owed . cyclisati.on and introduction of e
pi peri di ne C9BS T PREH T commeysdsof g%f IBYE\{‘TS%%CIP%“&@ a‘?ﬁﬂﬁ&? iEhoc N1 eads: r?cgpttgﬂe
desired spiTHGHEnGon kIO Brbliden MpMuddst iahibiting attiveitot! ofom mionoantine Fecepter. Oln afe =
CH and X = OCH2 nmay be _ prepared as described i.n Exanple 1. 009?5% ..
Conpounds dbedEenhemethad, holidhcemaging omonoaming LHGeptyr OF &y 8y {pige @
prepared frQsophndkestne: WitthddetlecRéand it bib s shcampuidildr iRinehti@ o J.
Med. Chem 43:4045 (2000)) by reaction with hydrazine, then

S- et hyl t ri fipRibit aethpiéaad thetreonodBine SRRy a M tsunobu reaction according to
Meng et al. (Tetpafigdr OfyAZaB2HE fmdiathink: redddfor PR RRStbRR Ge&pPRE! TIHANYSthen

serotonin receptor is the 5S-HT2A subclass. The serotonin receptor may be selected from the central
nervous system or the peripheral nervous system. In various aspects, the serotonin receptor is found
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
assoclated with serotonin receptor activation.

[0112] Also provided are methods of inhibiting activation of 2 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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1,2- and 9-positions are introduced by al kylation and/or reducti @@ Jyn 2005
am nation. [0099] Conpounds of the invention in which m=0, Z = Nand X =
CH20 may we o3/ps7egsar ed by a Strecker synthesis from suitabPgTfiSor6€dted

4-pi peri done and a carbazate (or an appropriate hydrazine). Transformation
of the resultingoms}ri | Burihet @otitiel and methads,of oyating s dfsean corsiitrg asypeiated dith at

descri bed above, al kyl.ation ter basic hydrol vsi f_the ex I d G s
car bazat e {3HOTF BIRDPFUCGEED ﬁ" ogﬁﬁmﬁ?ﬁl})%]&&éﬁ%&/ﬁll%“ﬁuc{%ﬁ%&%Flﬁe%ﬁ?%?éﬁegugjw m
N-subst i t ugadd dreasstrdandnb g tidegédtieslycdiade nthouft®F 064 orGourp ofithd sompoundegof the
invention in which m= 0, Z = N.and X = gHZhI MRy be dre ar ed L{Si ng the
same strat élwntgg] tp HFatLﬂFFéilﬁS?%Sﬁari'\éétﬂqn&ﬁSOB‘Fte with at ledst one monoarnine receptor.
1,2,9-triaza-4- qyA4pPi r 8k BisElbded daeiathd diseide corlition Play B atsotibred miith dysfendtisn

reduced to the corresponding am ne. [0101] Conpounds of the inveption in
whi ch m = Of ayleast O Fipgosnine acapt%awtﬁaaﬁ‘@{wﬂfwéng'itwg@bﬁ?e rél'séﬁﬁér’“‘gam P’ia%he of

a ni tro-deriyati.y SO ctitloARlr Y tirBhamt e&kefoathb yaR 3R may be furthermore
met hyl enepi peri di ne, reduction of the njt roégrou to the anmine, foll owed by

| act am r i ngssooirtrd tWibrincreasgdaetiviby efneparine receien The¢jscars PAYEAR Tt POIFEEY on
of the desigted,pi gL ' ﬁﬂgé?ﬁ LRAQRA] aSR iRRbdRy@osit NRaintMeARIRd 1N
which m = 6r,°n2thgg%ﬁ5§§ﬁcf%§n§—'gg§ir%& e % B_r’gpa%]edrggé_ desgyr%?beg i naExarrpI e 1.

Al t er nat i vekychoss, mhigraoe) Hyfertenstont thormbealy, YRsopawel ischedigt deniession, angisty, rsgp
intermedi atge 1. 2-apin ﬁle%g);apqersafter reduction of the nitro-group, foll owed

by cycli satT8He R FRIFRACTVELY, the conpounds may be prepared by

epoxi dation of ga1sppr offhé atventinefilsy providteai used obya conipoundy ofr formula I for the

Hor ner - Wadswor t h- Enmons..reactions. from sui t.abl l.her | -
Epoxi de. t o PRORIODE VBFUEUaB0BE BT Ogsr At BlBloR i R PR iR
primary amgeptof.od pameelild enthydinesatisenofi tdmpuixh of femela dcfor thalpeeptaration of a

al kyl ati on of the carbamates if required ang i ntroduction, of tige desi red

pi per i di ne msdisempnt farihe Fgatmential p Siseash ioselecied fom ti}% 9P ﬁ?ﬂsisgﬂgf) 56?8150@156 the
target conpRyAgsis BesigRg drhe & epanaitinedl psyeRant hRAUSEChARERUN dndised by
described in Exanple 1, an enantiosel ective nodification my include an
asymmet ri ¢ resdiotienstyseh hienEa@ingnt oh Barknaqn'spdispase}Migraing, Jyp Wﬂ@’ltﬁﬁogﬁbﬁ?%r e,

e.g. JacobsghssmOlshha, dcﬁlsésf%ﬁ,%&fc?jﬂhﬁé}udﬁ FEdR Sfixies MEBRIE)] dleep disorders and
di hydroxyl ati on nmet hod nmay be used foll owed by epoxide ring formation.

Al t er nat i vepyetitsdisarédst-y pr ot ect ed 4- met hoxycar bonyl - met hyl enepi peri di ne may
be reduced to t[ﬁgllﬁzl lyls gair&&m'asm sﬁth'esingeﬂm@ffst ?%e&lﬁ)d%é&hﬁé%m@?ﬁﬁﬁpﬁ“ c

epoxi dati on accor gto Iterature procedure. Epoxide opening w

met al | or gamompowdgdrformadd! Gxiterapriepmatioh of remedesarient; flayy tregsing rselrigopareoholn dngads
to the P -hydroxy c arhb | cid,. w ni [ ye d_¢ 0 d
esired spie}l‘%g‘?}c Ptc aerﬁrzlf(rq})glﬁolrlr}glru &5’55 elrsll\(g{FBllf)égoian§E§%°gpm}4eﬁéfa %ﬁtsgéhng{e ?@gﬁny,&
sui t abl y pribérgeteal)-effretve cxnyoosr bbond emebtey b the piopppunds d thaynveatiaotey geat ed

o e RSB B SESE e CORE PRI 0 of gl

met al | or gani edicaageitor tht trénthée oBShiesphggn@up, reduction, cyclisation,

alkylation if relﬂﬂ',ﬁ ed %ngarticular 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 freatment 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 freatment 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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i ntroduction of the piperidine substituent. Alternatively, the stqgQueniets
may be introduced by using an appropriate a -amno acid ester as the
chiral tewpbatzsIsReaction with ally[ nmagnesium bron de, EGEGSEAH4I4HN,

oxi dative cl eavage of the allyl groups, formation of the piperidine ring by
reducti ve amthatmbodiaend, the m@lof akdmypoatd ofifonfuld he fadhdraemtatioh ebaimedicanehtfor
desired ena nti onmer|jcal l ur rgvative., [.0103 Corrpounds of the

i nvention it SHRTER ‘%%m'gﬁlptrefgmngﬂdgﬁg%ﬂyugmﬂg B nay be prepared by a

Strecker syntheg9a9] nVOGMEIﬂgleS'Mtut'aa@ tye pmtqeet el sétophipeedeiondtsameluation may
appropriate primary amne Reac i 0 sulting nit

le with a.
Gignard r SaGReTe 39856 fHEsearhH] C“WH I]?erf g““afﬁélﬁ RSV f:?{eré‘or?éhag OP%gﬁ%af'ff ve
ani nati on. s@Clcesah cefipehdd dethé @fetion Hghyteastbinaitdddol @He tekaphait ef:fscih{mphratx:Ep
if necessary), w th phosgene or an equival ent ther e%é | eads to Ht) I|c

urea. Al ky[VAETeahOET COMPATRISof EreiRyFRAPR B1Y OF 58 Sk thestEepimet o

N- pi peri di @lﬁgraiﬁg%ﬂpéﬁé%abﬁ thrbMb@sisS vilbépasm, Wet¥emih hﬁpre@mémaﬁz@é@,ohl@?aise@a@ aﬁd( =
NCH2) may be”obtai'ned usi ng chl oroacetyl chloride or a sim r eagent

for cycli sappesite @ﬁé@mﬁi éh b 1Hs@dt§1pmﬂr BPEED |th“g IEeBhigYs PR dngthads f airspfing
01041 Compoiingss, dhighlhe @%ﬁ%ioﬂnﬁ.@fm@g Chisbdbactn, Qschémfs, bbriidion ana(ok2 fuBy be

prepared a outlrne mpounds of the invention in
whi ch in = d@perdérs=ani aawdltexdlsorN(rR) Innwylotmeem@ldn"@mﬁe@l mgthed ieflyilgs pdministeEpgfu e

met hods (GGS{[] g’cq ig;[jne of %}{cﬁllt gone %Oﬁle%g%n%grgg}%n@ ﬁ&&éﬁgtmte fma'e of the

sui tably pro ct pi peri reaction"wt zine derivative and
reacti on ofcombpeunds nf Ehenmzhnaoretmy@rt @Chesisnintigraipot msmﬂmﬁmmyﬂambesm AlaRgsPEm, on

and/or red UCH;rPVﬁ mgegsaf(ixb i%i &Fq[eg dg%‘agro&r a%tabgé?ltmyorg) T 0%?6% rgxgdt:idrhtré ?&9 GFa the

desired sub¥ rnatrvely, oun e invention In
which X = Sompoﬁﬂ:Hﬁ" formTH2 Sor teyprogaraioh a:nfmedwd;samhas (fusn the drdaimenb of @sychosis,

described far t ui val ent _conpounds bear i 20
03/ 057698 WFU@%}P%T&?@H %@g%siln;p %Bagg, 15¢ ﬁ"%{ﬁgf‘é ressubn aHXIetS,rsltﬂteB%mor ers and

cyclisation pettﬂ?@dlﬁmymprl ate hydroxyl group into a th| oI usi ng wel |l known
literature procedures YY&E treatment with acfet %&cg oride and substitution
with benzylthi d?128hd cByihsr Siradedo 2ieh @ictiods e resyBbaIge . SGICHT | RAIYTPPRISR

hydr oxyl  graudpBRYy PaibjesOB\WRInG @ekpbidive té B & idre 5PN dbrighuads d¥essmudi. Cl one
constitutes an alter native way to access sone conpounds of the invention

in which Xembrgiment, WF@)‘@-!Z"‘“@BSIZ(R) [0107] Conpounds of the invention in

which Y = S may Qﬁuﬂ&&n@&@gsdbi mm&%peuﬁem&%mwm&m@@mewmuw which Y =
O by treatnent with e.g awesson reagent

bi s(tricyc | ohexyheaswing i eghenserad sBEabiest tO@ﬂlﬁ@pmgwnsﬁbwcw dprdifing ¢ Frgponsive
reagents. 98 havkiiEan a%ﬁ&ta{eg ﬂls@r{sé Corkdt3Y 'ﬁ%@ﬂat%@ft@ﬁﬁhﬁa‘ﬂﬁﬁé re&?fﬁpcﬁﬂ tions

i ncl udi ng |n entro conpoun n one e I'ment, a conposition Includes a
conpound of for nuémsifiling & genetic polymorphism in the responsive subject, wherein the genetic

polymorphism predisposes a subject to being responsive to the compound. Typically, the
ameliorated disease condition is associated with the 5-HT class or 5-HT2A subclass of
monocaminergic 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 L.

[0122] The Examples demonsirate 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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pharmaceutical ly acceptable salt thereof or a stereoisoner, togetfg@rjuw tinsa
pharmaceutically acceptable carrier or excipient. [0109] In sone

enbodi merwe 03059k onpounds of the invention are effectivePCH/USPHKI4PE ti ng
the activity of a nonoam ne receptor. The invention therefore provides

nmet hods of EXAMHALES i ng an activity of a nonoanmine receptor. In one

enbodi nent, a nethod includes contacting the nonoam ne receptor or a

syst em conEaimpienig Stithetivfiiomizirme receptor with an effective anount of one

"
or nore of the oun of the in on to inhibit activity.of the
nonoam ne r eceplt%g{g.i TE\E "frﬁ{/@ﬁt??%h@%# 5‘?38%? J&S rﬁ%q[r%% %4}){’? %ﬁ‘iivﬁ}e FhgC
activati orN®MR spcopNoan neaseelpt 000 MH ot prefshodtcomplihg aa ambiend denipecdtureles

contacting_a nonoam ne receptor em cont ﬁ%?gS@ﬁ@a‘Sebf%g% mgirl.lgrpfqﬂﬂe

) or a sys
recept or PG SBF 8t FVRD ﬁrﬁi%‘les cg?p"ﬁrfé eEff‘“Wf’é
i nvention focti)ahy 26 dndato ppat dndneandl REDIBINRABB N end SCERIR CouplihkkGdstants, J,
Typically, the nonoam ne receptor is a serotonin receptor. Typically, the
serotonin ?Téff-'éﬁfﬁf@rmif@rt%-he 5-HT2A subcl ass. The serotonin receptor nay be
sel ected from tfaerfent iglrerilCiniQfesty $6RBQhe hi ﬁespg.raa@ hediable ROHYQDingHat em
In various aspects, the serotonin receptor is foun in the central nervous
system or forrchd aodl used |withont Shrthee|nurificatiph Aeidich in-cxehsnga solid [pBass epdragiiinn
receptor | S.. b 111] Typically, the activity inhibited
by the mt%ﬁﬂg%%%eﬁewﬁé&%?%%%?‘g?%aﬂlr'al ing activity. Moreover, the
activity or act[ov2f]i on Geserzly pCMI prycaiores HPLUINLY enaliBae wast peviiotmedi wingygitheral | y
associated with serotonin cept or ti-xation. [01121 Al so provided are
nmet hods ofoﬁtﬁ?l?%’iefaiﬁ Wé%ﬁgst%e%q%g}lmohfl&gwr%hoam ne receptor. In one
enbodi nent, a n@iig)d | dedhvdes.: clgilénadiRig0 HREOMEDAGI R A étept pummrGE318%st em

of "t he conBHOEROR T PRTBRETETED: AR 1) ToRt b YeraR SIo°Ce i dSRne.

recept or. MSDogle:tsieeionizéttod. activation inhibited is an activation related
to the action of _an agonistic agent. The agoni stic agent may exogenous. or

endogenous. 2 603N 20667 eRBrTE7 6 IBONDET/ BREGS/ 4 Ba76M 01 PEPIORYFEfRIAe

provi ded agfedREbREAe. UradiérR hitRO703 6y SHAS POCREL. L@ 2 R/, WA LETD Widk) oddr
| east one nonoam ne receptor. I n one enbodi ment, a nethod includes

adni ni st er §-hBin beld fardp] wae Total ropfreglogringilowraterlgak/Miht a t herapeutical ly
effective amounfy ] ON& @l PhétoRbnek AEnLONRPYLES 79k 4lhfn. i Nvention to treat
the disease condition associated with at |east one monoam ne receptor.
[01141 As di scl 832 hedéf prranétersiPyigses, d 6 Adnini Yebuhesy porssus 46 oFiat @& toim.h
dysfuncti o 0°(9fvc?ab J@ast one nmonoamni ne receptor. Alternatively or

addi tionalTy, the di sease condition may be associated with activation of a
nonoam ne recepid’ld] Thé/ahale&s eWersiVictoonssTdtlPLIGEMBuUradbeEGgump, 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, I mL/min.

[0132) Column: Phenomenex Luna C(2) 3 Km, 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-Fluorcbenzyl}-3-(4-isobutoxvybenzy])-8-methvyl-1-0xa-3,8-diaza-spire[4.5]decan-2-one,
hydrochloride (69NLS75)
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associated with increased activity of nonoam ne receptor. The dig@a¥e s
conditions may be selected fromthe group consisting of schizophrenia,
psychosi swods/gfednduced psychosis, treatnent-induced psy®kd8iS82/4iqr ai ne,
hypertensi on, thronbosis, vasospasm ischem a, depression, anxiety, sleep
di sorders and appstrifie difsdr/delashox)-0y1BrorTpenyliveldni ¥ dvdiaios &-rmethylrpigerddings es
of a corrpogé{?}%aﬁg)fornul al for the preparation of a nedicanent for the

t r eat ment I'sease condition associated with a nonoanmine receptor. In
particul ar enbqdi3mnt s n-Busdiihiam (a.ﬁcmuohﬂxaheofl&BGnImﬁOamlmf)OWastdt@eq)ldmpmisati on

of a nedicanent for the, treat t . of a.di.sease is sel 0 oup
consi st i ng™8¥ Sé‘l’:"mgfé’ﬁrh{@m taa°°°ge‘{)%’ﬂ+§1§118f‘g'1"ﬁ @S%PW 3"8?%54%‘2# 3 RHoh I 1F

tr egt men: hwgﬂg @ﬂ_@sgt t Cj'}f@%%ﬁuégﬂﬁh; mmbcg{ol oﬂclaﬂd)msslumdnchj‘@e(d fhmroph?dl)mpiomns
used in the treatnment of Parkinsqn's rai ne ertensi on

t hr onbosi s¢id (323 8spPauwel Bl & )d‘@‘b?@gaﬁﬁ m‘KaIH‘S? ﬁt‘r(‘?drfh%l drig Gerreled
anxi ety digQygi€rahd Aﬁﬁx@tﬂﬂpigbrﬁﬁhéielﬁ nANAS ndpPeiddb® b eRE dedrsls Iﬁlalmelsomon
parti cul ar aaﬁect 0 invention is a nethod of . tr nI%P(!};B ‘i of <8
conpound d¥asf PW@H@Waméqﬂﬁ?@oﬁfeéb‘g%ﬁ‘wlﬁ‘f‘méﬂfélbﬁ}&’%{ PREXES ﬁ@
schi zophr efi 2. THeNoBRRe 18809 ARBIrdedd tHEhAROS RGrUS@SEL Wit ot RErtiod of
subject in need of such’treatnent a therapeuticall ég;affectl ve anount tﬁ

one or nordicthyflethére The rasigenyel Jaxst Waﬁeaciqﬁf@f’é‘nf"ltbrf‘ ™ aar 841 and chiagpth oath &
anot her e”&’&q?rom Dane! di %?;ﬁ} (?szu?anglo 95 A it O][E'dlglg'ﬂ}:d | Lftﬂ{ol Edficts were

preparati o nedi canent for the treat I zop ren| a. [01171 A
parti cul arcoasestkd gk whe, ighien6INLS42 sisaa irglithyolovofoilf mbishi lﬁglseﬁhdﬂflhglé fofthey
compound of formula | for the preparation of a nedicanment for treating

m grai ne. BHEGHEY enbodi ment, a nmethod i ncl udes administering to a subj ect
in need of suchjot3gat rr&az%om(Mb(eﬂmatzilwal |y effective amount of one or
nore of the conmpounds of the invention to treat mgraine. |In another
enbodi ment, the use of a conpound of formula | is for the preparation of a

nedi cament for phgallgat BNt Of4 AThGbRinAg)-8- oM 8ILobras-Hiata- il 4. S)dedun-2ope Ct
of the invention 1s a nmethod of treating and use of a conpound of formula
| for the (5P¥b¥FAti on of a nedicanent for treating drug-induced or

treatment- i ndugesk)Psy afie Thile Yipehink Welinest %QNLsmon:e mﬁﬁhlmé disdolvaat fod
i ncl udes adm ni sterl ng to a subjlect in need of such treat a

t her apeut i tohiene/ (280 d o riglylamiva 4 %Fio%m&onr?ﬁ? é‘PB?“YﬂHhésph%h%iﬁﬁssngL tlfe

i nvention InfRal MEhked Sduaad Nl JoHehinPsl SmevedPmehRsSkE. | N
/SO 51 mfoR i) S‘g‘f?g’gaé’dg%%l U802/ 41476 another enbodi nent . the use of a

conmpound ofesifiaer disdcdvell i sildlbromdﬂ@npl(@}ﬂamhl ishexatacted wittli O FEGH G Y10 mLheThe
G ven the S i BReT Vit oa Mh sy Gy R Bl B AR PR e M
may dichloromethane (3x150 mL}. The combmed organic layers were dried over NaZSO4, filtered and
evaporated to give 69NLS44 (2.06 g, 49% over two steps) as a yellow solid, which was used
without further purification.
[0137]  Ry= 0.25 (MeOH/CH,Cl, 1:9). LCMS m/z 278 [M+H]". HPLC # = 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 Woh!-Ziegler bromination.

4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-spirof4.5 ] decan-2-
one, hydrochlovide (C9NLS75)

[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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have more than one downstream effect and be beneficial in the triegtggniof
nore than one di sease state. Certain conpounds of the invention may be
best sui tvea 08/0876¢the treat nent of schi zophrenia whereas oPREAISOYMIBUNIS of
the invention may be best suited for the treatnent of for_instance .

ni gr ai ne, fayHemire heforsrihe diopwisp gdditon eidbobiomids, 6INSEHL M 1g. HEPIDs Sheomixture
anxi ety, ) el S HesSrAngk g@ﬁﬂ%ﬁ%{}itbgt“@e§&ﬁﬂedfz§tate ThhRater, Th@&lgélﬁé R&hvas
aspects, the iInvention prowél s of treating psychosis, mgraine,
hyper t ensiseparatechamdriiyosiuequs Vaysosyasied twiesoHisngthy! aersaie-dhsicombingtheganiy cxtapta e p

di sorders and app [ r nopgi udes
adm ni st er'Y‘:ﬁ':gdrt1 e} &S SB stﬁ{ege% i cjcjf[lor}{@aiél??ﬁ%%@eat mﬂr%tg%é?%ﬁug%gﬁtg? 8%1{}1;511;/
effective oaﬂfimmigraphy ome silica mpele ed).ftmg heith conyiepurids golienhedfi AvEntmahenpb B r eat

psychosi s nsi r Si
depr essi ond“%‘% %"F%Pe g%gélgbca 8 S?Q{g Ogle‘?g%c lactmssié’% 1?&8&?2%%& Chdnﬁgﬁﬁﬁ(’%ld ¥ ded
are uses Offforded GRETRE Biglin® fof fiigy tild eontpofuat GQNTQS?pr(ép&rgaBﬂ%m aph caloniesi cuhrﬁant

for the treatnent of rai ne ertensiq

vasospasm “oFeeHEa d1§%%?<£1§154 %‘}uomr&ﬁt% &t ST/eateg I gban SOr 85?51\;1 gfncg - 81%{113 jefhers

di sor ders.prf@%RRh ok bheptael @ hfied ter wydrehlondissators o cidoriess yolmgmaqugmnatvac
pol ynor phi sm_ predi sposing a subject to being responswe to one or nore of
t he conpodﬁ‘ﬂ% of formula |I. In one enbodinment,” a nethod includes: :
admi ni stering t[@l@]SUblR?% 39(M@@Hﬁl}ﬁ@hll@qlL(sM@Wmul Nﬂm*rrﬂmmmtcmcblg free
conpound; neasuring the response of said subject to sa ound, thereby
i denti fyi regiee)debHolds e/ = §1§bi3§t)t L3 hEm.aal, aipdi éfsﬁl(lédl%l%ngéel @oht @ on

por yror pni AT ETAERCE SRR PG GRTH, CHEGTS) 178 A1 a0nR Sl

pol ynor phi srh subjec wher ei n enet’i ¢ pol phi sm
pr edi spos e, anp}Hbj?eth(nt @Hbmpﬁi) 2 é@sbmnlﬁ vr-Ho 2t7ﬂéddeHpétrnH3 o F& 2.8phe

e

subcl ass nonoam’nei'grc recept ti1Qona
provi des n@f 2idds= 6y OCHeTH), ﬂﬁD(@ 13, s’&bIJSQGCHSAmOha.bﬁ [ 69?)fm,t?rféa’trffﬂnltcm one

ncl udes. dobe Pt Pk o oot Tl 60y HER SARht i Cuby AEE: WRd i ne

pol ymor phismy opnqdnsmsaess@ b({‘d ijﬂm 1329 ed, UG, EESPONSI.NE 5H0, 1620 ahuppsend,
and wherein the presence of q)gol ynor phi smindi cates that the subject is

sui tabl e fA¢-®r aﬁ%mw\ﬁr{llﬁ('@ﬁ@" nore of the conpounds of fornula I.
[0122] The Exanpl es denpbnstrate suitable preparation methods of

non-limting enbodi nents of the i nvention and dem)nst rate the 'selectivity
and aCt| V| -{A-lg C]. PR Y a3 et d ‘\ liv 4 1 “'L‘_’,‘:n! ey AYin 0 Zac .1;-5 Leiigts 11' _-‘__ ciIS - . 2 6

JUN 2006 vggeol%pég}@gge (Rt §592/ 41476
[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] Ry = 0.45 (MeOH/CH,Cl, 1:9). LCMS m/z 439 [M+H]". 'H NMR (CD;0OD,
free amine) & 0.33 and 0.60 (2m, 4H, CH(CHz);), 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, NCH),
2.34-2.42 (m, 2H, pip-H), 2.63 (m, 1H, pip-H), 2.77 (m, 1H, pip-H), 2.87 (dd, 14, J = 7.0, 14.2,
CH:Ary), 2.98 (dd, 1H, J = 7.0, 14.2, CH;Ar¢), 3.58 (t, 1H, /= 7.0, H4),3.72 (d, 1H, J =152,
CHzAromerr), 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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EXAMPLES Exanpl e 1: Synthetic Chemistry [01231 General nethods®§ HyNVRE
spectra were recorded at 400 MHz, whereas 13C NMR spectra were neasured at
100 MHz wW/ohks3/pi7etson decoupling at anbient tenperature. CREWUSAIM4EM fts are
given in 6- vaI ues [p n1 r ef erenced to the reS| dual sol vent peak chl orof orm
(CDC13)  a-(Z-F@rehmnky-(E-ipbmtoayirinzui denecl-oneddime-sairold. Svoanss-cagon

Coupl i ng const ant ,estg 6981 &7 eported in Hertz [0124] I\/aterl aI s and

sol vent s m%‘gﬁ%mjgrade avai l abl e from comrercial sources and
used wi thout further purification. ACI di c ion-exchange solid phase
extraction carjridges were ME I 1 VS
procedure. HPLE A& 44l yseoz ?QJE%;F 'r?ngéﬁ l:gsrly hé@ eﬁl&??@drﬁ%ﬁ%&ﬁg«%g

met hods (M&ﬂbb@dwaaarzerwa&zm@emmmge] Met hod A Agi | ent HP1100 HPLC/ MSD.

GL312A bi nary purrp ut o | er A cal ar.ty 15A
di ode array det®@br é@g’%@“ﬁné%rﬁgﬂé’ﬁxa“ﬁ@% Ol tr1(13"§1 Bfwaslaogfd;gﬁo ‘%Js§
[0127] Chruﬁa@tsagrn@p:lwr 5 aRitd £ chhas®lutidn @Mhawmmpmp}ﬂmﬁmat(ﬁmmﬂ. 14.0 mmol) m

wat er/ acetonitrile. G ad Lent start at 70% org §p to.100

nmn, down HH ¥ ®lgry. They sefutigny, Wa%é‘laﬁn‘fdoFo apd GI; g? 3n(1>:i| I'016
mn. Fl OWfﬂél?])kBoﬁMma&d[(@ l@éb At T@W&dwm&ﬁﬁﬁﬁa wa stiired for 0

4. 6mm [0129 araneters L/ 40
psi g. G[as ntnenaf)rt 0@8%"0 V@&anﬁﬁé@g‘fﬂ?@@‘im%i ﬁg&n B4 W? r‘%ﬁﬁF éo'ﬂjg added
HPLC/ VB. uln%l(ﬂ'% mia/ Pk DRMBY §as ABRBOR warR 16 richin@ g6urad iy digle@ alifttire of

(190-450 n cromass ZMD- mass-spectronmeter, el ectrospray ionization.
[0131] Chrdintister 4p0f mLirsbd Watep Kswl). e prgaaieriayar oY ciscaidled. jthe aqueous layer

wat er/ acet 89{3&&1 £ %n%%g? rb§1I d;‘}nétfﬁyl@cﬁergpl‘@ aQ{[x&)us ia‘%r Washclllifibd V\Hﬁ‘l 4 p1 dPOicYo

org. over % org. over 5 mn, held
for 5.5 nitopHBdkald exmmdmwmﬂl dighlorpmethdak Gl 8o elL) TThaicpmbined CWQEBEFF@@@PQIQ’W‘

ggg?oﬁzeﬁyw@g Fﬁeﬁ 5%‘9 ,Corg.egﬁﬁ%?xmdﬁmuo g?%r'og\lﬁﬁ\]%ragg ‘t,,ego@i ‘@%ur ceg% ock

t enp, 13OGv1tHaeﬁmitN@Iiohﬁfbaherrrp 250C.

llldt(agaﬁl go(r)ggenzm%ﬂ och " S?f@ M@E}]@ ﬁég) %{\%FGW‘}%%% F,Q[ 4.5

PCT/ US02/ &1ALG: (method B).

Preparation of 4-(4-fluorobenzyl)-2-oxo-1-oxa-3,8-diaza-spiro[4.5]decane-8-carboxylic
acid tert-butyl ester (6INLSSS).

{0146] The crude piperidine derivative 69NLS56 (ca. 7 mmol) was dissolved in
toluene (100 mL), triethylamine (2.0 mL, 14.0 mmol) and diphenylphosphory! 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,SQ,, filtered and evaporated to give 69NLSS8. Purification of the residue on
silica gel column chromatography, cluting with a stepwise gradient of 0-2% methanol in
dichloromethane, afforded 69NLSS8 as a yellow solid (1.47 g, 58% overall yield).

[0147] Ry=0.63 (MeOH/CH,Cl, 1:19). Ry=0.33 (cthyl 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-oxo-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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Preparati on of 4-[]-Carboxy-2-(4fl uorophenyl)-ethyl J-4- hydr oxy- I dawkyiis
pi peridi ne- (69NLS42). [01341 n-Butyllithium (1.6 Min hexane, 18.8 niL, 30
nmol ) wasvaddedrst opwi se  under stirring over 5 nin to a &6&/WE2ESIUtion of
N, N-di i sopropyl amne (4.2 n, 30 nmmol) in THE (25 ni) at -40C. The

sol ution wENLESmader priicatoncdfshesenda producopn slicy g9l Icﬂblﬂ@p‘h’é‘?’]%t9%‘i‘1@b| e
acid (2.53 e TiBtof b Ro% i 23tk MR Ad Aot é&ﬁiabuﬁ@ wed §ivl=:d rnehd
for 30 m nStg?WI}% cootoeg%og;o -)’$8Ctan%l Nn@?ﬂy plopel’l done étg‘g > 1)
added dr opwiis@umeguliBT rihyl acathie asbpuseipitated fiem n-atHtewet ving 2 ertrtt@nﬁPNhﬁti’
poured int Stekd r f diethylether (100 nL) and water (60 ).
The organi ES égﬁ’\slvasda%?géltg%r gh‘? the aqueous |ayer extracted with anot her
portion of di et[(hytb}et hew,.= Uhe(eammecnmdh-agmanevhﬁ BCMSi i S84 \IMi-HA] MERMRH

and extracted on o) but x1 The
combi ned n{ %la@ahg? 0%)95 r%’cgj 3 5@ (Leﬁﬂ’c]ttjgﬁgﬁq Er%f @g bhc 18%?? ggl\i?g@

a |ight-yeblogw, 1QI(tn 1m1cgtt:m§2) WSRO tmqut 7f6uﬁ421€(IH2A|B,1),rIM (mn;mm =[603, 38, Rf—
0.13 (MeOH/ CH2CI 2 1:9). P Baratlono 150 C 171 @,

4- (4-Fl uor %Arzgfli”)oﬁémn%‘im 30046 3He! 77 2A4% 30 484 Ts1 Feld I CHHiem):
(69NLS44) . 5}0336]s GThCH: esemﬁmﬂ' Pep-BE T3 903t VEHLBEDIESAA 70 0@, 15 b, vas
di ssolved in tol ueneé , tr|eth | am ne &% ésda% 30 nmmol ) and

di pheny! phé3hatmy) 6.8%7 %("(@HS@I'#QH% &7 S HBF Ot ed, and the mixture
refluxed overnight. The sol vent was renoved in vacuo, the residue

di ssol ved in dichl ororret hane (200 m_ and extract ed W|th lM HCI_ (3x100 m.) .
The SOXRRH- S

extracted w.t |0 L. The corrbl ned organi c | ayers
were dri ed%‘%ﬁM%@Mmat ed to give 69NLS44 (2.06 g,
49% over two steﬂnﬁ))} as GINLSIT ¢300s0g,i0ch7 ranell wasBsBQS deprotgitedh by treqtuenthysith a
purlflcatlo Q. 25 PLC
PR = 1.0 menuihgt i oy RapRRE T T oty Ly R B Mibved it

( 69INLSE9) : v@mgal]a rarmeabmpmmmgmgm avetenioit eidredismived inlitregsame sbivers(3 ur e

%ﬁf?grregls g{ﬂ)%%iswgci% nate Yllgvnlgl, bg m?lpol)eath%r(Z %y rrgogﬁt i)ﬁ 3 Jlg)lola?]\é?% QY, 668
4- (4- Fl uor eb@dtywl:r):aadeﬁ4fous\omytmytnemwe) €182 ret 01g8 mimob)emd SheBmitinae stireediforo] 4. 5
] decan- 2- one h girochl orjde §69NLS75 0139 Thﬁgjo zol i di non 69N§A

(crude, cadays G- Rretitioning S5 tRpaFxse PRiREFepHfEater apd glichigorgthaney 4P de

(50% in oi lhguddubtay twick méltlhlﬁdﬂtﬁﬁalﬂtﬂdry‘ﬂ@%f&%mﬁ@rbf@@w la§dls aberiNa,S@8

filtering and evaporation of the solvent gave crude 69NLS79-II. The residue was purified by silica

gel column chromatography, eluting with a stepwise gradient of 0-4% methanol in
dichloromethane, affording 69NLS79-1I (127 mg, 0.24 mmol) as a colorless oil. The compound
was converted to its HCl form by treatment with 2M HCI in diethylether as described above for
69NL.S75, 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, CH,), 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(CH:),), 2.27-2.35 (m, 1H,
pip-H), 2.44 (m, 2H, NCH3), 2.63 (m, 1H, pip-H), 2.76 (m, 1H, pip-H), 2.85 (dd, I1H, /= 7.0, 14.2,
CH,Arg), 2.95 (dd, 1H, J = 7.0, 14.2, CHyArg), 3.60 (m, 1H, H-4), 3.69 (d, 2H, J = 6.5, OCH,CH),
3.70 (4, 1H, J = 15.2, CH;Arpip,), 3.76-3.82 and 3.85-3.91 (2m, 4H, OCH,), 4.60 (d, 1H, J=15.2,
CH,Aroi), 4.82 (t, 1H, J= 4.7, O,CH), 6.83-7.19 (m, 8H, Ar-H). HPLC ¢z = 11.3 min (method B).

-3-{4-1sobutoxvbenzyl)-8-(3-morpholin-4-v!l-propyl)-1-oxa-3.8-diaza-

spiro[4.5]decan-2-one, dihydrochloride (69NI.S83)
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2 8 AN 2005 WD 03/057698 PCT/ US02/ 41476 for 30 mn, before the WSS
addition of the brom de 69NLS69 (1.5 g, 7 mml). The m xture was stirred
at rt forwadhsesvdog hen partitioned between ethyl acetate aROGTWNRDE£1476The
organi c | ayer was separated and the aqueous | ayer extracted twice with
et hyl acetate. Tis2tonbéaad70rgpNmg, mmolt)svaswéBQCdieb@mbcwes drEAB@4in the

filtered and conc cu The = ld S e
chr omat ogr &FRF20M géﬁiﬂg%glmé{&s ?‘fcﬁﬂl WrPR egflé’ ansdlleblﬂg’/;é2 szig“ %SQ%‘H%E/
met hanol i BorstoGhd gﬁ:sqrretmwmmoﬁelpucret&ﬂtﬁht(ﬁ atl)ahd uw plomL}edras‘ acwcdi dopwiseoni- an

aci di c ion-exchan eSPEc tr| ed the free am ne [N
conpound GQNEE??]S‘Og?PrPW“ﬁ ( (a%g {;F'HEP%%%’“B& ?arb%tg%db W%o%j i nn%s) he
di ssol ved 'nnxﬂfecms%%@hhm ,fortar EBéf&d thd 4dditidn o€ Xeasktiof ccﬂ'ltd\mhg:theldlaprotected
diethylether, precipitated fromn t ane, %o af d t.heﬁ;wdr ochlorid

salt as a coFgncadine fdopgd P}‘ls%fﬂ‘érh‘f’ihf‘%la%glgs %ﬁnﬂﬂo { EPRATtupsy s §tisge overnight

(MeOH CH2CLe s%c%d ng}@i %zas%élerlhwfd} 69NLS#§WR°&EB@1& off he@esidudi HyediliG gl 96
(d, 6H, J= 24-1.32 (m Q}ﬁH%nh
1.62-1. 70 (cniunmlthronﬁﬂtqgrarﬂ}ly, elutmg u(xﬂa]a gﬁqﬁgwxﬁgl $adp.ﬁnt oﬁ_O-@%G @n%@o ighloromethane,
CH( CH3) 2 n ac i atmént 48 odifr

0 I(O H)) ), éié’mded (ﬂie de"él#ed NSH{{?&J d §123§nd§ 4@4’&@@1 o?dﬂesspbp ﬂ}: tm lelert(ﬁabr gt in
(dd, 1H, J d:chear@neﬂmezvrth@rizwey in d@ﬂyl?ﬂ(er as dqspribyd £°f769©1L3F§ gyve the WGEan e H,
J = 15.2, J = 6.6, OCH2 4.69 (d, 1H, J =
15. 2, mzAgg@["%?lR”%g g4 P oo eq“"éhi, Ar-H . 13C o (cDal g,)i(s 19.5, 28.5,
31.3, 34.2, 36. amsaqs 1, RAS.0318 BLOR/CBLI3!: 9)63%48 m5754 Ao+ thMR ((11;1:@1@

d, Jc-F = 21, 9 7
> » 157 ﬁceﬁgm’% 5§41 "2‘121 7 S 9 e 4 0‘3% R SRR ﬁc ook
g)d 3-(4- le@zgfhg}lnd/i m&nngmbemybbgﬂcﬁﬁffﬁﬂ)grmhggw's (O, Bk%t iﬁwHINGHaC?le

| aZza-splro ecan-Z- one roc or |
conpound SA%C CH2Y- Byﬁgé‘“p}%&éﬂ ez@lzrﬁgle&?% I’*\k'(g[%’é“ﬂeégﬂ Eﬁﬁﬁ o
69NLS75, from @ﬂ\ké)g 04 e sBP AL ROEACE, bapyL No:mlzdﬂch;e4.6wai,|1me,r=[amzl

Al ternati vel}\é1 4 can be first al kyl at ed w q‘P Scet oxy benzyl brom de,
fol | oned byCHbasein), Eoadt2dm: Sty T K ati oi- %)’F‘mt(ﬁﬁt @? lting free hydroxyl
function with cycl opropyl met hyl brom de. 101431 Rf = 0.45 (MeOWNCH2CI 2
1:9). LCMS mz 439 [I\/leH] ..'H NI\/}I)? (_OD, free am ne) S 0 33 and 0. 60 (2m

4H, CH( CH2)4p(p-Flaorotm : 2 03z $-diagasspirold fldecagidoongy 1. 58
(m 1H, p| 'al)c A6 5m 1H, p|pH) 198(mIH p|pH) 226(s 3H
NCHB3) , . ip-H, 2.63 (m 1H pip-H, 2.77 (m 1H pip-H),

2.87 (dd | H, J [8154] 0, ISKNQST/' CrRMe).60 2B \(faj(N -BOG deprotecredies dpspr@ed in the

350 (0, 2itreryeuon S ORESpy Yyt ity B 0 ol soeioBign SR GEERL)

(m 8H, mmol) was added, followed by isopropylbromide (68 H L, 0.73 mmol)) and sodium iodide (110 mg,
0.73 mmol) and the mixture stirred overnight at 50°C. Workup was carried out as for 69NLS79-1IL.
The residue was purified by silica gel column chromatography, eluting with a stepwise 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 HCI in diethylether as described above,
giving the salt as a colorless powder.

f0155] Ry = 0.75 (MeOH/CH,Cl, 1:9). LCMS m/z 469 [M+H]". .’H NMR (CD,0D,

free amine) & 1.00 (d, 6H, J=6.7, CH,), 1.01 (d, 6H, J = 6.4, CH,)}, 1.35-1.42 (m, 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,Ars), 3.56 (t, 1H, J = 6.8,
H-4), 3.69-3.73 (m, 3H, OCH,CH, CH,Argisy), 4.61 (d, 1H, J =152, CHAropm,), 6.83-7.19 (m, 8H,
Ar-H). HPLC #z = 11.0 min (method B).
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Ar-H. HPLCiR =6.5 mn (nethod A). ! 6 jury' 2)S WD 03/057698 .

PCT/ US02/ 41476 4- (4- Fl uor obenzyl) - 3- (4-i sobut oxybenzyl ) - 2- oxo- | - oxa- !U JUN 2005
8- di aza- sWOnapZeMWldecane- 8- carboxylic acid tert-butyl esf@TT/U(SGENHS???)
Preparation of 4- [] Carboxy 2-(4

f | uor ophenyd4-Fle A, . 1

est er <69N%Lﬁslggg;]d09&.%é iygé&ldegfgp&!mﬁqbﬁ Min hexane, 8.8 i, 14.0 mmol)

was added mn to a cool ed_ sol uti on _of

N, N-di i sopropy! gutséle ( @ title, cospo@ndrwad pbikined THE qolclepn_yoligt in- 23 yiclh drom

sol uti on an sol utd f.| E93] SRR BhhAR C

acid (1.18 @L@%FM 0- ﬁmﬁltolgwwg) amg{éd)g dg% dgsg%ge;(dt%?e \/\/aS)sS@stl rred

for 30 m Bsakonid acldlpaL(ﬁd-lﬁlMaonlﬁfﬁ-lajflhiethileﬁfEi‘-ﬂaSpIIquibiSIﬂm*iefl?-(tmg eﬁng 8.4 mmuol)

in THE (7 nmL.) added drop T war m

to rt and pouredPhto &S V\%’Ef ﬁf’@fz?g@ Lgﬁg f/l%té ﬁﬁrﬁ?iolg andQDwat er

(50 m). The,. %ﬂ@m £ol %@H nasg sdCHNAL.Seda? thel I aipeia)y s .56 dye tH, ppcd),act7ed85wi t h
t

th t di Th M
20 1O "¢ ol i 4kt PO B ey By GG RAha 3 Fodi ity TDThS
combi ned eftt ﬁﬁl GW@H@'Hz?@ 7@\(@ 1H Wﬁpﬁ 830299t X, Ap, cmeﬁnﬂatm 1

dont

vacua, givin 9N a yel l ow solid, which is u I
purificati &r. 0 ﬂ@%@ﬁzﬁ)ﬁ 2. (H?H( VECH I H) 288 36L%3\#162( G%H HONER),
[ M BOC+2H] 'y 5 "\';lrﬁ iR H31)73 ﬁ@i ¢1ier bed, QtHzcﬁlI)e@aoad i1em. ef 154, O, Arois,), 4.60
fluor obenzyl ? 0Xo- | -'bXxa-3 i aza- SEH decane- 8- car boxyl ic acid

tert-butyl (@4Hes =(16ONIEBSYs.), GOEI0 (Ph P&t H-hei@tedfve 69NLS56
(ca. 7 nmmol) was dissolved in toluene (100 m.), triethylamne (2.0 ni,
14.0 nmol ) and di phenyl phosphoryl azide (1 8 m, 14 0 nnDI) mere added
and t he m XtaFcksekhayked 4asobniokdiebzy] ) he H-al1eg: S FGEPAT = 2 g
resi due di i in ethyl acetate (200 nL) and vvashed vmth vvater and
bri ne. Them& | ayer was dried over Na2SO4, filtered and evaporated to
gi ve 69NLS58. PygjisBj cat $aNLSGT (300emg,ekss Tdmmot) rwas N- BDGadeg@Itectadlaardwscribcd in the

h t hy, el ut f, - i ent of 2%
G chl or o PHREE T HINGS b HOREasata s pyBie Rt Fel oo b g mABR R, Sy
yi el d). [0l4dla &y W1§: 1&%@'—‘6@‘1’3@5&0&11 Eﬁhlordﬁﬁeﬁlaﬂe 318d i)ﬁiﬁﬂi‘bﬁhon on an a01dlc jon-

acet at e/ n- hept ane 1:1 LCMS nmlz 26 I—g L[C 1R = 1; nf
(met hod B) ex¢haegsablth raytEidgs, afforded 69NL881 (127 mg, 52 ) as a colorless oil. ormatxon of the

4-(4-Fl uor t Y For 6BNDX B divifX fhe 3itl8 cothpitad aSPislofleds
5] decane- 8(?1 &Béﬁ&ﬂ %?:ﬁﬁ’gél %g?égr({m(%%yl ester (69 ‘Ir_lﬁ)% y [814%3:%1 Tﬁe title

conpound waslibbt ai ned by al kyl ati on of 4-(4-fl uor obenzyl ) - 2- 0x0- 1-
[0159] R, = 0.29 (MeOH/CH,Cl, 1:9). LCMS m/z 427 [M+H]". 'H NMR (CD;OD,
free amine) & 1.00 (d, 6H, J = 6.8, CHj), 1.25-1.33 (m, 1H, pip-H), 1.52 (m, 1H, pip-H), 1.65-1.73
(m, 1H, pip-H), 1.91 (m, 1H, pip-H), 1.98-2.06 (m, 1H, CH(CH,)y), 2.73-2.97 (m, 6H, pip-H,
CH,Ary), 3.53 (t, 1H, J = 7.0, H-4), 3.68-3.71 (m, 3H, OCH,CH, CH;Arom,), 4.59 (d, 1H,J=15.2,
CH,Arois,), 6.83-7.19 (m, 8H, Ar-H). HPLC # = 9.7 min (method B).

8-Cvclopropylmethyl-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
6INLS77 (180 mg, 0.34 mmol) following the same procedure as described for 69NLS85.

[0161] R, = 0.64 (MeOH/CH,Cl, 1:9). LCMS m/z 481 [M+H]". 'H NMR (CD;0D,
free amine) & 0.25, 0.62 (2m, 4H, CH(CH,),), 0.92-0.99 (m, 1H, CH(CH,);}, 1.03 (d, 6H, J = 6.6,
CH3), 1.52-1.59 (m, 1H, pip-H), 1.71 (m, 1H, pip-H), 1.89-2.15 (m, 3H, pip-H, CH(CH,),), 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,Arg), 3.03 (dd, 1H, J
= 7.0, 144, CH,Arg), 3.25-3.13 (m, 2H, pip-H), 3.66 (t, 1H, J= 7.2, NCH), 3.73 (d, 1H, J = 6.4,




oxa- 3, 8- di aza- spi ro[ 4. 5] decane- 8-carboxylic acid tert-butyl estef® JUN 2006
69NLS58(7.40 g, 20.3 mmol) wth 4-isobut oxybenzyl brom de (4.88 g, 20.3
nmol ) f olwows/miyeethe sane procedure as described for -30 | PETAISP2/#HdFe WO
03/ 057698 PCT/ US02/ 41476 69NLS75. After purification of the crude (pr oduct
on sil i caCgELCHRBWG(ACH, dirat DY CibAT e usET: 4, ST dpRi S:Agpmeioeiit’-of (M SHo%

et hyl aceta hept IIected conpound was di ssolved in a
m ni mum ar® gﬁtﬁ%{f‘?é‘t hﬂlface apl d preci pitated from n-heptane, giving
after filtration 69NLS77 (5.86 g, 5599 as a colorless solid. [0149] Rf=

0.64 (ethyl 3344, %w]ﬂmﬂ% (CDC13) s

1.02 (d, , . 88 (m
pi p-H), %y&}écmorﬂdmmm@l 04(0143)2), 2 74 (dd, 1H, J = 7.6, 14.2, CHZArF)

2.95 (dd, 1H, J = 6.6, 14. 2 Al " -J=
7.2, |(_|_ 4), 3.640 ](68] 1|_§91\HJSJ7 {9 mg:.r AV]BIO wa(s gqi 1}%@ c(i]eBrchfE.{Dd aj%‘eé%glb%&l el
mHZCH) % e%gra(um oﬂ-bbN]LB?IQ IHhad &s&?veﬂ fh DM (39h1}-) I-Bqtaséwﬁ?ca(‘hbpatb KRS me, 1.80 0,
E:HZA mmol) was added fmlowed by cthI)_rR)mmu? L%Ot L, 0]4% t%mn]){' agﬁﬁeh%%n?r}a st@reé 2- [

31Di oxol aravarﬁhmwwar o dabrié@T0RDRTEYSINT 37 M- Tﬁe)i&kiﬁﬂe(whemmﬁle() byl sibimegeB, 8- d
iaza- sspiro | decan- 2- one_ hydrochl or.i de@éGQNkE?Q II g{{ gl 69NL /7. (300

My, 0.57 renivin cheesnaeeRohy. FiEing u enjse & plosRererEA
(2 m) in ﬂﬁ%g&%hhﬁ%oﬁ 8fﬂﬂblorﬁﬁouﬁéb}féardlc;hoﬁekcha@aapmhmge to@ivc BRPERed in

vacuo, the residue coevaporated twice with acetonitrile %% Wﬁl vgd in

the sane @7 venB8%les amg)ourlmstcalsﬂaﬁp@muséﬁ%@ﬁ eopvented ffyIts Gy ge°

2- ( 2- br omoet ! 1k h@&&ed by
e(‘%‘ﬁ%i %%@@g%ﬂﬁlohgpas ldascﬁ%e@%}aﬁ@@b%g% 581t addetbrle sQJo

sodi um i odl*d xture stirred for ?t
50C. Partiti onl[n];ﬁ3<})f t Re= S (Me@HISELGle 419) WADES méridS BMEH] or%m%wlss salf

extraction, of th t I t Yhig fg t he
conbi ned cﬁragﬁl@,’ ﬁryg g)gvgﬂﬁNgé%ﬁj\ﬁﬁs (imf ?@1*': gp?f 6}}%1%0‘9 ﬁgalg%grqgﬁ n 2 E’IEH
so: vent ﬁqyg(ggyjy}ja 7%91\!!»65(319311 CHLA®),r eSS (dU@H;\MfQCHh foiel),B319%(d, |1I:IaJ =g15146 _
col utm chr omat ogr aphy, el uting in
di chl or onmetHedvies.): 31200 Wi (H'{;3§9NE%473'P‘@5L3 ?’gg’?%&f g’%ﬁf a"g @ %_g?t

oil. The N 6 708551 9QRN 88 Arel). HPLE = 41Chnid @ﬁdmdayq)t reatment with 2M HCI
in diethylether as descri bed above for 69NLS75, giving the salt as a

coI orl ess povvder [0151] Rf = 0.61 (MeOH/ CH2C12 1:9). LCVS mz 527 [ MtH]'

"H NMVR 1 m oRa-3 dd)a- ecdn 1H,
pi p-H) (1- == 1ﬂu$1ro gm;carnb@ﬁz)yl)& - fﬁgrog&zvlﬁ(ktmeﬂlgvh@ og?% 5 Ogéci;—l%ﬂ;? 128:?13( m

1H, pip- mmmmmmm CH(CHB)Z) 2.27-2.35 (m 1H, pip-H), 2.44

(7m0 2T4 ?CHZ) 0187 (Mrnd e RoRpbing s ‘Bt 2L chlbiRickd soid: 825641 Jielal fomJ =

69NLS44 (85 mg, 0.30 mmol) following the same procedure as described for 69NLS75.

[0165] Ry = 0.44 (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, CHyArz), 2.87 (dd, 1H, J=7.6, 144, CHzArg), 345 (1, 1H, J =
6.8, NCH), 3.73 (d, 1H, J = 15.2, CHyArgpy), 4.71 (d, 1H, J = 15.2, CH;Argp,), 6.50 (t, 1H, Jep =
73.6, CF,H), 6.96-7.06 (m, 8H, Ar-H). HPLC = 2.7 min (method A).

[0166] 8-Methyl-4-(4-methylbenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.51decan-2-one, hydrochloride (69NLS21)

(\1

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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CH2Arr), 2.95 (dd, IH J=7.0, 14.2, CH2ArF), 3.60 (m 1H H-4), 3p@9nd2008
2H, J= 6.5, OCH2CH), 3.70 (d, 1H, J = 15.2, CH2Aro;B), 3.76-3.82 and
3.85-3. 9w Bsmws7ddd OCH2), 4.60 (d, 1H, J = 15.2, CHAro; BLT/uéoB8a4ta, |1 H, J
= 4.7, CH), 6.83-7.19 (m 8H, Ar-H. HPLCtR = 11.3 mn (nethod B).

4- (4- Fl uor obenzyl ) - 3- (4-i sobut oxybenzvl ) - 8- ( 3- rmr)hol in-4-yl - propel) 1- oxa-
gogedl\/\%zgplrf .':‘rs ,' : ‘?I;l I’I de £ h\&% ')0 §Nﬂ : JUSt
N-BOC depr ot ecti@@ops dese titid edmipburidhévas pheprd ammnsmsawmsa@ogy nmhl the

di ssolved in acetonltrlleﬁwg ) and DMF (1 nL). To a solution of

nor phol i n@rqeedirg gescritgd fof 6 Mml n acetonitrile (3 nL) and DMF (1 nlL) was
added dropwi se [ero]:hl 07p— 3 QH@II?I(‘BYiCMS iz 68 [NFEIL). HROC pet=a®$ imim
carbonate (300 ng m xture was heated at 50C for 3 h
before thémafh@ﬁB) on of t he sol ut| on cont ai ni ng the deprotected

spi ropi peridine foll owed by sodiumiodide (102 ng, 0.68 mmol). The m xture

was stirred overnight at SOC and vvorked up as. descrl bed for /9-11.
Purifi cat iPmx iy 1 R et~ ng
wth a ste 1\%5(3 &{}th 1;0 oﬁﬁ@ in d| chl ororret hane afforded the

desired c& as a co orI ess oil. Treatnent of the prqduct
in dichl orometihEMe wi The Btipide@pound wisepbigined fre R4%sosedlcviekleby rlplagon o575

B2 0 45 ONLOTT chpatg g AL Rl bORGE s ptanh f pROASIr SonL et

am ne) S Icdherkidn oftte ftlae amﬁwgnto @dBydrothldBdelsali 3vag perforpied ps pbqus givings e fitlg3
(m 4H, pIpH NCHZ 94-2.06 (m 2H, OCH2CH, pip-H), 2.30-2.49 (m
| OH, pip-H° éﬁ?@? 2CH2N), 2.68 (m 1H, pip-H), 2.79-2.88 (m 2H,
pi p-H, CHArF), 102797 (@tﬁl o128, (1\ﬂ=,();9[/61{§t:12 19)1 LCEMS:HZA#@) IIMBiBB-IBNMR (@8N,

H 4, OCH2CH, DAr 0; CH2CH20) , Pnﬁl) = 1@9 %4 r oy Bl)g.,.(

6. 84- 7. 20 franangne) Spk-46-.53 (qp &L pip-B) (?%mm’lﬁie nb&-BFY (m. T pip-H), 197 (m,

4- (4-Fl uory ) )78, 640l t L B30-399(8 ip-BY,22.8, 6n,dit2ep-Hpi r ol

3?3%}14 )72 d(z‘im GORH! sw:hg %3 P, -gip-B1y,22.83, 6n,diFE 2p-

4. 51decan- rochl oride (6

01541 69NLS77 (320 0
mmol ) was M‘H@:lﬂepmdi)e%ﬁ%@dabﬁd’eséﬁ H@quLANﬂ)e 9P fdpilat T 3% bﬁé&%ﬁé‘?b 11
and di ssoly 3 Fat #FSF U5 425 rmﬂ:ﬁj)z(mgm« yas
added, foﬁg’pv\;e’dﬂ%?lfgg}blr{?gﬁ %r@m% 4 %zaf:ﬁ?&%%? @d and sodi um |a(§fj¥yge
(110 ngy, T0332h(mol8H, Anﬁ)tﬁfﬁu%fthﬂﬁemgt(wth@bver ni ght at 50C. Workup was
carried out as for 69NLS79-11. The residue was purified by silica gel
col um chr omat ogr aphy, el uting vvlth a stepvvl se gradl ent of 0- 6% net hanol
i n dichl OFK)thﬂhBﬁ;beﬁml)l&am - - 4 hidecand?-pne

i on- exchﬁn%e g T}QNE.E:Iﬁrd' ng 69NL885 (150 ny, 53% as a color I ess oil.
The conpo

[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] Ry = 0.45 (MeOH/CH,Cl, 1:9). LCMS m/z 395 [M+H]*. 'H NMR (CD,0D,
free amine) & 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,, NCHs), 2.27-2.36 (m, 2H, pip-H), 2.56 {(m,
1H, pip-H), 2.70 (m, 1H, pip-H), 2.81 (dd, 1H, /= 7.2, 14.2, CHAryw.), 2.94 (dd, 1H, /=7.0, 14.2,
CH,Ary,), 3.56 (t, 1H, J= 7.0, H-4), 3.72 (d, 1H, J = 15.2, CH;Arome), 3.76 (s, 3H, OCHa), 4.59 (d,
1H, J = 15.2, CH,Arom,), 6.84-7.13 (m, 8H, Ar-H). HPLC fz = 6.2 min (method A).

(4R)- and (48)-4-(4-flucrobenzyl)-3-(4-isocbutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one, hydrochleride {(78NLS59 and 78NLS62)

.35-



converted to its hydrochloride formby treatnment with 2M HCL in gg JyN 2008
di et hyl et her as descri bed above, giving the salt as a colorless powder.
[ 01551 Rwe opoy898 MeOH CH2Cl 2 1:9). LCVMS nmlz 469 [ MrH ' . PETNSR/A4IEBBOD,
free amne) S 1.00 (d, 6H, J=6.7, CH3), 1.01 (d, 6H, J—64 CH3) ,
1.35-1.42 (m 10175;). p-Fe rdsobBion 1of6@he( mcempie HINLI4F, Was 7ashievedy Bymtrangignt

- 1..93-

D ol 75 inkgatagian of b sei@bhaneytaigmyBldty Y ol fuo digpBheomprtnkre RigRafl by

|1 E 2J = Gizg\ractldéiaﬂ) crys?alﬁﬂiagn ,73hq ma@mnlmmubmm or@)o;e% énd (t(be {rﬁulgﬂi)
ro, m n nmet no

WO 03/ O5g BErRErig ks St gﬁ%hﬁﬁdﬁﬂi@{ﬁgﬁz&lb@% ddvihve:

Fl uor obenzyl ) - 3- (4-i sobut oxvbenzvl) - 8-[2- (2- oxo-im dazol idin-1-yl)-ethyl1-1
- oxa- 3, 8-di aza- sp| r ol 4 ] ) ) , 04068] The
title co tigg Ot 5k L R A3 s e '=‘v 5 m OYNLS77

] d for 69NL885
Tol uene- | ¢ acl

2-(2-0 dazol i di n- 1-
as the al kyI at |[Hb7ﬁzkgent"BuPt§1§LtB*7‘T (ﬁf—" rb}?eé%n‘( %esgﬁ]‘[ﬂ%fé %ﬁ‘ an%o 7 g
[MEH . HONNR, &@?@@44 (3%0%% ﬁm ﬂ%l)f';h “ItH@(uo(rﬁL) 26 H18°0 7n8 £, mikdd) stirrkd B30 . 42
(m 1H p|pH) f( 7-1.85 él ‘?h 194dc%
IH, pip- H)mmlAga@luzomv ()wanmhammltlﬂblylzﬁe (397 mg. 54 g ‘“21?!!1‘9;84_%’11’4)‘”352 [%n

t, 2H oldti i = Y r&bﬂa it
E:Hz A 2drfgpf§i G%'C'?@%és 1310%35t1(réﬂfo{lﬁs, mipl &9 WCaﬁ%&énzht& rt(SEtu rﬁrh@n

)
NCH2CH2) , céhkﬁﬁe 3o018ign (3. 1dlD-vBasagdedamd t]mmmMgted th;eggne(stwnhquwl \glceiate? "Jbﬂe

H4), 3.71 0 1 i ve ere
2 60 (a coppingd Diaatg SxPach S MR widlsPrhigobiha thrs, drnabveiESORRer,

m n (et hogd Byapoéat(MTEumrdobwaszm’y;talﬁze@zf:qns gtbxitaog‘(tv/tb/@d@mal)ﬂ at.rbykhe Jight-yellow
8- di - ’ : 7 46300
R R PSR (A R R b e SR TS

as descri preparati on of
69NLS79- 11mothérelidids ch:wenﬁ/m :mdlr ptfrifedi bbysﬂs:algebaolgmh cbsimatagraphy,ovtetinggViip Ay ,

o1 ng WIS SLEBNL R 0SSN ok YR ROk L REOTEL G
(127 ng, 52%e Redd FabngWiHEGSy@E bvaphatetaid ha rc@fdué l‘m:ysﬂaydecbﬁﬂefnrc divapattionwas
o A L sy B R A S bl AR e >
(CD3AD, fipfrriidne) 6 1.00 (d, 6H J :68 CH3) 1.25-1.33 (m 1H
D 1 96 o 8e7lm " TRNL MK amsF 078 b o ROt g4, £8Ms Rz 459
[M+H]*. "H NMR (CDCl) 8 0.87, 1.09 and 1.15 (33, 3><3H, CH,), 1.45-1.53 (m, 1H, pip-H), 1.70-
1.80 (m, 3H, pip-H, camph-H), 1.83-1.92 (m, 1H, camph-H), 1.97-2.02 (m, 1H, pip-H), 2.13-2.20
(m, 1H, camph-H), 2.24 (s, 3H, NCHj), 2.29-2.38 (m, 2H, pip-H), 2.55-2.61 (m, 2H, pip-H, camph-
H), 2.66 (m, 1H, pip-H), 2.80 (dd, 1H, J = 9.0, 14.2, CH;Ar), 3.06 (dd, 1H, J = 4.9, 14.2, CHAr),
4.59 (dd, 1H,J=4.9, 9.0, H-4), 6.98-7.25 (m, 4H, Ar-H). HPLC ¢z = 8.1 min (method B).
[0178] 78NLS52-fil (98% de): Ry = 040 (MeOH/CHCl, 1:9). LCMS m/z 459
[M+H]". '"H NMR (CDCl,) § 0.98, 1.09 and 1.13 (3s, 3x3H, CH;), 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, NCH;), 2.24-2.37 (m, 2H, pip-H), 2.50-2.60 (m, 2H, pip-H), 2.94-3.01 (m,
2H, CH, AT, pip-H), 3.12 (dd, 1H, J= 4.1, 14.2, CH;Ar), 432 (dd, 1H, /= 4.1, 9.0, H-4), 6.95-7.24
(m, 4H, Ar-H). HPLC # = 8.7 min (method B).

Preparation of (4R)- and (45)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3.8-diaza-spiro[4.5]decan-2-one
(78NLS57 and 78NLS61).
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CH2ArF), 3.53 (t, 1H, J= 7.0, H4), 3.68-3.71 (m 3H, OCH2CH, CHRf @NEIH ,
4.59 (d, I H J =15.2, CH2Aro0;B" ), 6.83-7.19 (m 8H Ar-H). HPLCtR =
9.7 min (WOBOI6s . PCT/US02/41476

8- Cvcl opropyl net hyl - 4- (4-f 1l uor obenzyl ) - 3- (4-i sobut oxvbenzyl) - 1- oxa- 3, 8-di az
a- sniro[ 4. 51dec @179} on@;hithydydwhdla)mb@éyc(rasMﬁg,l-Ml) mfnOl) 66} added to ptsblation

g, 0. 34 nabl S rsorr o A Prdh LSy 18hkihe LA Y] R AT BB e 0

101611 Rf  6°CY) sfidad. MaBIBOGHRECL2ded ((D)nL), LGNS ution eABdctddNhrel times WithNRIHyEDROBd

free amne) 8 0.25 62 2),. 0..92- H CH2) 2
1.03 (d, 6He cpmbmgd QTga“‘élﬁ%Sfa"tsldfﬁ °f°’5§g§¢?1 fiftered sng) "W"ra&* Ihl“( ?ﬁ“%fﬁmp fd

(1 8922 15 (781NL§3‘7| (6P bdas@dﬂ@lﬂﬁblﬁ)’urth& P8ification. 21th shmgﬁiéag. t(rgﬂghﬁﬁt of 28NIESH52- 88
m 2H, pip , IH J =7.0,
14. 4, CH2Af W@S% 55”3‘“0?)3” ‘}ch‘zﬁhydﬁ? dﬁ%?f‘”‘@dg@gﬁf 1H, J = 7.2, NCH), 3.73
(d, IH J = -33 2 8 JUN 2006 WO 03/ 057698 PCT/ US02/ 41476 mHZCH) 3.76
(d, 1H, J = 15 0 CHZAro a" CH2Ar o; x)

6. 85- 7. 23 Lraparg d (g 3 etv,] 1-0 a-3.8-diaza-

Fi uor obenzylrds écaht oy );mmamsmsa 3

8-di aza-spiro ecan- Z2- one. orl - PH20) 1[101621 69NLS77 (190
my, 0.45 nmol) (HSON- podkyleperoels 5é§°ad8é’:%ﬁ%f°inﬁwtnﬂé meberh deseribad

69NLS79- H %2[3%%155%39% iﬁgg%dgﬂg%\@tsﬁﬁﬁﬂ(hs mF’OJS?g 'v&ﬁs %ﬁg Ak s)ﬁx%églaﬁglkﬁﬂatl&p

mmol) was a
m xture st iof thedecandenmitigher 28NLI61 Ve Iéhﬂlmcdlsgayar'/wb%?oﬂtm&s% QOVEINL SRYSIH.

o, e R A A LT, AR Bl

repurifi cakhamomérid éve:assc(aqjomcﬂetaymani oite HS&nfwﬁéﬁaﬁ@ear@Fﬁ% &rtBNAge? usivg

gi ve 38-PH20 0 ed
2o Tta hyas ol ERECRbaE (CufRerbnt Almt 3R Do RO EA S Y 3
descri bed atigme; thaowaiiQZB Bms&kﬂS}@IsSS&mMM%SsespMy) [0163] Rf = 0.52
(MeOH CHZCI 2 1: z 455 . 3,.salt d
6H, J = 18111 398 S%elttn%[f%mfw y8§ %95‘1 'f?ewca%?sﬁhg?%@fﬁ
pi p- H, CH(aﬁEH@dZ)he Zssifment 8F then S)%dnfgjﬁai%rr)o the. aay (dlﬂtmé"bnaﬁ{msmﬂ H)
3.19 (d, 1HJ—146 CHZAroa)325350 H 4) (d
2H, J= 6.3F wlrz@a)Blolaglmi eyajuatippyir vjtro dgmepsirat Afrfbe éib)enaﬂéwmer i ﬂiege"(ffrﬁlefeh
Ar-H) . HPLG et 9172 4 rebeptbl (ELIRIID O Tabt: 1), , ,
3-(4-Difluoronet hoxybenzvl ) -4- (4 fl uorobenzyl ) - 8-net hyl -1 - oxa- 3, 8-di aza- spi
ro[ 4. 51 decan- 2-one, hydrochl ori de (84AF8-30)

Formula |l
78NLS59

[2-(4-Fluorophenyliethyljtriphenylphosphonium 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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[01641 The title conpound was obtained as a colourless solid in 25@yig £
from 69NLS44 (85 ng, O. 30 nmol ) follow ng the sane procedure as descrl begTJ
for 69NLWO03PTEeBHE] Rf = 0.44 (MeOH CH2CI 2 6:94). LCMVS mfcmoyqu "H
NVR (CDO 3, free amne) 8 1.42-1.50 (m 1H, pip-H, 1.58-1.63

pi p-H), 1 76- 1. gB83IM = 8.7 EylgOH/CBHCL, 11: o5 HnNW(Cpr)ré) 29%3@? (P ?%H

Q'C'Qg) (dd. ﬁgﬁ qié(zgﬁ%ﬁ} pr%_é}%zk)% 8%(217 ?g;ﬂn(éﬂg‘ A:?ﬁﬁ ')'@777%0@1%416111@}11 s IF;I) p-H),

3.45 (t, 1H J= 6.8, NCH), 3.73 (d, 1H J= 15.2, CHAro;a"), 4.71 (d, 1H,
J=15.2, CH , 6. . (m 8H,
Ar-H). HPL
8- Met Fﬁl 5]40|(4 rmhh lbewg %us§%rfsﬁntdglphbspﬂdrmnﬁb§mx&d)%mﬁ6ﬁ (46@>ga4®l831dwlhzva-
spiro ecan- 2- one rochl ori de Pre tion

" Bar by 2T 0 ey oy M bt Bty 10 RTD pep A ARL S Sute
13). [016§&pW@s$lhﬁdneAMWfom% ab{ ai BReoh B maﬁmgmw-pxbertmcmmmu e
descri bed 69NLS42 startlnr&Wth 3- (4-met hyl ph ené,} pr.opi oni c a%%
(0.70 g, 4(2%+ sl mpmol) g Bi8H (1Rrmalyyves addegidegppéseptsr 0 1org) The miztussavag SRFSRHE wo
03/ 057698 ?QT%(HS AI A6 R £13R8 ahd R Rfixtdte (Ardaddninkdaemzes it -diseyather] Thxa- 3
8- di aza-spiro[ 4. 5/ decan- 2-one (69NLS15) !,0169 The title conpound, was

obt ai ned f FambisgNISIE layerawatedigpd arer Nayies, fgsresiand spaseizaled | ﬁ"tﬂ’éﬁfwf SPrifEegps 4.
Erorézg]o deB) of F%e%@%%sﬁ_@c‘éeg C(}im%ﬂ chﬂo%gﬂ%ﬂy %Klﬁné Wikl stept k%r&cﬁ%nt 08-0810% N
8Met hyl - (strhymmlat;ehﬂne-hzmm)e Blogard thei title gompoved (b3t &2y s)acplayless 8ilg- di aza-

spi ol 51 decan ggne IWAOEN.5| gk bR LAY, eqshtde oo

p-trifl uor caaiMRXYDOBNE ZRb (M) mHj @ip-1A5 206 Sy 1M eih-H)) 3t dd, 2 dedUR.eCHdry), 3.55

69NLS75. Conyer si o t fr ne ri

performed && %(R%H r]\ﬁ(ﬁg%t’ Rg%& ?f%(t E%n{)oahgﬁigyg%c)zl% riéeig’smgf(bl Mét“
[0172] Rf =1Q.7228in(Medbd B52C12 1:9). LCMS mz 449 [MrH ~. "H NWR (CDBOD
free am ne) 6 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. 38 (Zrm FoddrotRh AN oxad-£3 s5iF2. flblatar{él-@cawaxvho?ac%eﬁm eskdn(103NDSBD), 2. 85
(dd, IH, = b. /, 14.2, CHZArMe), 2792 (dd 14.2, CH2Ar \e)
3.67 (t, lH J 40186D, HAY 2 sut@p of ghe olgdin 1@3NLS_(§ @9 %%W@)‘n d‘&h]B@“(eH’a“elH

‘é) = 15.2, CHa QPFR) was dad@Parbpwite & Tonfibh ofhchlbropbiBllzolRed ¢#6%9n 1,0, 69TRighod

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
(CDC1y) 8 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,
CH,Ary), 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 £ = 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 methano! (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,; 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 (4 Methoxybenzvl) 8 nethyl -4-(4-nethyl benzyl) - 1-oxa- 3, 8-di aza- spi @[ fin 2606
5l decan-2-one hydrochl oride (69NLS35) [0173] The title conpound was

obt ai ned wa 020919 el d i n anal ogy with the procedure descPCHABIFeIHTGINLST5
by al kyl ati on of 69NLS15 with p-nmethoxy benzylchloride. In this case
however, the rqemssion Ras operMeOREGHAN, In®f LGMSfmz 335 [MEHHv & 3R (6PChhé

1 oe. s e g B9 PE R E ) £ 459, RIS TR A2

LCVB m z 395 J[=|\é"§‘|]11 3, CH;NWZ(WH JEr2ee 12.8] @HNH&, 126328 (1 2H,mip-H}M,4.03-

I , 1.51-1.56 5 1.9 m
P bl b 054w e, s G2, O, OF 8 oty B 3 K @ﬂfdod%ﬁp(
2.56 (m IH pip-H, 2.70 (m 1H, pip-H)), 281(dd 1H, J= 214
CH2Ar Me), 2.94 (dd 1H J= 7 0 14 2, _ )
H-4) , 3. 72 d;Flugmpbepayli50%0- 105y GIYEASPIIG agunCRLANg e Ao : &

15. 2, 042%@@330 )84 7.13 (m 8H, Ar-H). HPLCtR = 6.2 min (rrethod A) .
4R) - and

2433 4- (4- 11 uorl6B¥Whzy| hgtiflucampemd e prserred frymgminopliphol LOBYL28 (303 gngy P ]!

spiro(4. 51%@@;13@@@@%%%@%%&5&@& NSO ﬁa%ﬂ%%ﬁfﬁi’é 855%61 YhbAP, tYO

03/ 057698 1 The resolution of the racemate 69NLS44 was
achi eved b@cylhncamf ferdming finciouiuwith diterescetyickiaridsn Soleyrd bhhalegen sxpppmgeyith Nefpe
resul ting tvo. di ast er S NBliriffdad St 8f thk ZRtdeON,
t he carrphafﬁ‘l “50"7 %f’“’%? etoﬁé%\?&eﬁgﬁg%g}eg C%ﬁfetefr”re%u tiﬁn Tspi ropi peri di nes

al kyl at ed mmddat bﬁah@pgﬂdzpmmtmmmpby,mmtmg vdtrd vatwmfegra@mépéroa@io%ctbﬂ

[ () Canphano I 1-4-(4-fluo o

8- di aza- sptf 1‘%{“ ﬁ'i‘éwnafyoééegﬁg tz% m ou%ﬁg{hy 19?)%%%%11 Yickh & %%Oloeurr ledg r?glrlc;

( 78NLS52- cr vs a[rﬂd917[8NL$§%~€Dll£bXeth;[]%&ﬁ&!nmeﬁmey?o B). ammmy(/am MitH] héﬁbtm
0.53 nm_, added to _a cQo ut.i N

755 mrol ) GHEUTRE B10 T 2R PRots (i B T R o 3

sol ution ofmfar)y; ggﬂmamnwaqmwtﬂmzm A @OF 227G, 21, HD- ImmJ4D 3148 (FhHEH(B- SML)
was added dropw se at -78C solution stirred for éBgég?
Uhen 3. o036 20 Sat B 256 IORPRIeS S oy & ] s hadeland
the m xturgpgxtra gglﬁ%%d@)nes with ethyl acetate. The conbined organic

extracts were was NaHCO3 and brine, dried over Na2SO4,
filtered and evaporated. The residue was crystalli zed from et hyl

acetate/n-heptane, at ., The L

26% >98%
concent ratMmgm silica gel colum chr orrat ogr aphy, el uti ng w th
a stepw se gragient of % hanol mﬁ]

di ast ereoner | sﬂ)ﬁ@umﬂ a]%éla Onmﬂ esglrcf%élglgr ac??‘gﬁ&%&&hm%ﬁ er eégs poIrTrzlietded
and the res dhd&ilfe&(iiiy’l'&{]a‘bﬂ)drﬂfbd oa569NES'b?r mngEduapbntatybmzyl wbmideesSNDSHE s khequor

afforded 7?1‘2)"7'1&\St15n2g_afgnlenlt. At%e? pggﬁcag(% of%?;/roesqguc%y silica ge cglum}{ chrom'a}llvgr)aphy 311%“18 with

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

73%) was obtained as a colourless oil.

[0193] Ry = 0.37 (ethyl acetate/n-heptane 1:1). LCMS m/z 575 [M+H]*. 'H NMR
(CDC1;) 8 0.79-0.88 (m, 1H, pip-H), 1.02 (4, 6H, J = 6.4, CHy), 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,Are, pip-H), 3.70 (d, 28, 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), 535 (d, 1H, J = 14.3, CH,Arois.),
6.78-7.36 (m, 13H, Ar-H). HPLC #z = 10.9 min (method B).

5-{4-Fluorobenzyl)-4-(4-isobutoxybenzyl}-9-methyl- 1 -oxa-4,9-diaza-spirol 5.5lundecan-3-one
103NIL.S35
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colourless oil. [0177] 78NLS52-crys (>98% de): Rf = 0.40 (MeOH CHPEJDN1ZG .
LCMS mz 459 [M+H +. 'H NVR (CDC13) S 0.87, 1.09 and 1.15 (3s, 3x3H, CH3),
1. 45- 1. 5370038 pi p-H), 1.70- 1.80 (m 311, pip-H, caanCFJJUSOQJ“GBﬁl 92
(m 1H, canph-H), 1.97-2.02 (m 1H, pip-H, 2.13-2.20 (m 1H ca

2.24 (s, 3H, NCIHB%J 2. Xbe 9:1®Syc(en1;03rzl=833pﬂ6%>mg;0mzf rsrgolimeelhapﬁwmlp) n&@Bz-

(a1 febrpbge By ogBaflottvongeitg of e Qe J7 ) Hyed i faniipfloie LT

( m 4H, Arcaid)yst WY GlterRd offSand the filtareetviapdatB) nnded 17Bed7BRISBS Ao fdite (rados-te)

1 09 gnﬁoM??év%@*@‘éﬁ?ﬁ%@%%ﬁ@?%g?#{ygiﬁgﬂ“&d%%%i:( %gl‘%g’g‘ge ?Nn%%lH,

canph-H), cﬁ,ssSHred]. idthethanol THmILY, a[’itmﬂm-lddhydel@% i wate2H).0 151 mLHpdded, D8o@edi By (han

211 i o ryodbongt kS el Bl oy g Oy 265 e

CH2Ar), 4.3 didkdd alh fod s 1. then Qatéh, wit ddded Gnd Tre7mRdure basifiddHyitA2-Wlag. NEOE t R
8.7 min (pethaod % Preparat

(18 LTt A an e b 8 Aot Mroh et 5. G ipromatiane Shcombiisg grersi g

(78NLS57 apghdBMN:HR6 ﬂebt avﬁm@nldﬁaﬂ'\b}g&% Osolui6h Oz 0&71‘@9 AnRCTVEISORSEL 4 _ﬁﬁier[eﬁ 1a08]
Li t hi um hydr oxi de nonohydrate, ( 0..47 mo was added to.,.a s tion

of 78NLS52vaperaied ofryRfgs: ie z‘zﬂdﬁﬁmaﬁ P‘iffﬁeffﬁ%élf"ér“{%‘amgfap@f 9y siljga ¢ Hi€er
stirring fx@i:i'h 45 @Jse ofdGientSA0. 798 frethNRIAB MBS me AR oiv g MOINLE I8 @9 |n'&gt (7]

extracted three |rres w th di etbrgl ether and the conbined organic extracts
dri ed overoveabaDuepsh p$ & eqlertesueil The eqenoandevas cpReried i Refpaubutrearaaat 8% (60

f
7N Soo. 11 T A Al (s P Ui OTNITS AUDIBPLE plth 0 PR e

Preparation of [0A%8]- amd= 050 (MeOH/CHZCh 1:9). LCMS m/z 455 [M+H]". 'H NMR (CDCL) &

(55 b g ! SPYEIISTRL, Sl ooy Ay o7

Al kyl at i oremfpi ANCEECH)A2.2D2.22 (mydH, INGID| pipvil)n2.37-B60 rfet hBOpipdBc2.5hed, THr

69NLS75 gave e_enanti onmer .7 S59 , % t

same way, p&?ﬁbﬂ%ﬂ @n?ﬁﬁf Hﬁﬁé %‘H‘H)’ éﬂrﬁiﬂﬁéﬁeg &ﬁl\@é’l&%% qgﬁl%rfljhgave

CompoUndS Wora Qontl Lol W Th Lhoet. Aepor L naa T or G0N Sra ha =
unds | i W S

enant i oner ¥4 %@@@u)(é%‘m}%gﬂ&g&'ﬁ?ﬁ%ﬁ‘ ‘s "He BRIFBPABENLS59 and 93% f or

78NLS62 using chiral HPLC analysis (Chiracel OD-H colum, 4.6 x 250 mm

hexane/I-Pr(Cj]—I/DEA 95: 5: 0. 2 0. 5 m_/mn tR 20 8 and 23 6 mn for 78NLS59

and 78NLS62VEss 2a3pire[4.51dseane - : : pacti on anal ysi s of

the internedi at IJQNLS%SO@J‘E%ﬁ of ﬁ;}d‘:&%%&b@dﬁﬁéﬁmmtm@é n&ﬁﬁ) in n-butanol (20

(S)-configurati on to the early eluting enantiomer (/8NLS5
mL) was added dropwise to a solution of N- OC~4—methoxycarbonyl—methylenepIpendme (1.39 g,

5.44 mmol) in n-butanol (120 mL} at rt. The mixture was stirred for 15 h at 120°C and the mixture
allowed to cool to rt. The solvent was 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-o0x0-1.2 .8-triaza-spire[4.5]decane-8-carboxylic acid tert-butyl ester (834 AF84-
19)
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Formula I1). Biological evaluation in vitro denonstrated that the :
(S)-enantioner is the eutoner at the 5-HT2A receptor (Exanple 2, Tabﬂaa JJ)JN 20
[ 2- (4- Fl WOoophenys ) et hyl | tri phenvl phosphoni um brom de (78NE$66P2/FF}182]

4- Fl uor ophenyl et hyl brom de (700 ng, 3.44 mol) was dissolved in toluene (4

m), triphenyl pfi8hi net- Elgmbmylbwmdr Al yladddmawd tae didutionrishdat®d
f 10 f
or 10 m ns&l?t idh FRANPFS (b ARX 138 kG WRASUEIBERLYRRAE THE Mk wAlokifibd at

cooling tor title conpound was
obt ai ned qfiang idewst indet graas atnivsphessraini salyenf] wasssemewidi by evdporstiomagdag sredpoeed

thout furth f 6
1oL A L B R HERE E e
PCH2CH2) , 4vékGodiu3ulpimte, %terﬂ@ﬂﬁ)qonc&n&ﬁeﬂzns@ca@anl’uﬁE#atlAn 1 e, reéid@?bwctml)m( m
15H, PPh3).. 4-f2- Fl h ) e | i b I d
benzyl es% 8}?”(”1@55%33@0%;18{‘%2%2]@“% qﬁd‘é%‘g nosr?%]%n%fea ; O%eg%hodnelgﬁgr% %i%mhrgi 60
78NLS66 (4n€g93g%)10 1 mol) in THE (100 nL) n- butyl I|th| um (1.6 Min

A tor stiroing AGSOR By o5 tuBQRtEh 5 Ry e os (EARECRS, 36k thavT

4- oxo- | - pi b NNk (ESELIPKYT @t@H df%) 24149 769(n§2mmlb H),l er’]THEi (M,QHybip-Ias. 48 tded

d 30 Th
s acdod GRFAC) M KEBIE, Bl Gt 0de, L i B0 G Hing AR 2 Fnd

conbi ned o ™ 61.b 8y &h ynarendried over Na2SO4, filtered and concentrated
i n vacuo. ification &f the residue by silica gel colum chronatography,
el uting vmth a stepvm se gradient of 0-10% ethyl acetate in n-heptane,

af f orded th B&End.- l:arb(%{%ﬂn.851acﬁﬁ =

0.63 (ethy Hept ane 2 -
NNR(CDCBM_@ “H), 2.35 (m 2H, pip-H, 3.37 (d, 2H J =

e AR e Y R R
2- (’4 FI uor @benz yrhhel) m)mar BMEZA-18D) ardf tBe Dlivoteatiged at arfooi{ lmis. Aciobhtibe of ¢
ester (103NLS09 0186] ..T I on t he.ol efi 3 05 (49 0.2
mmol ) in dif¥ ‘I‘B%%’ﬁ’%ﬁ’ﬁgﬂ%l df%gﬁ{?g #tlt) \/@is g‘é %P’m g“';% B f%ﬁ%%‘?lse
m chl or operdge atktireas et 1(H aﬁﬁnglatlr%); B QuraBias pﬁnﬁ’xﬁleﬁﬂﬁh’):en Il atataé bidewMars
stirred at rt for, 24 h, djluyted |chI ?[i rr‘g dgq?e andggashed }QA E 10%
aq. NaHCO3 T88PiEeRis fryerrys d&ﬂéa‘r’ﬁfé “&Vé‘r‘ FPOHdRPRTRRISS B ] FPREREOh N g
evapor at ed of fhe rélidti & Solukh @ hfokiatoBrap BN B SIuahg &htH eadst Wﬁ’slatgl—zfd%t yel-y vand
was used without further purification. [01871 Rf = et h

acet at e/ n- Fepiaglen glicsjorometiane.nfollowessby pipqrative- rﬂ’eﬁﬁﬁ?l’ 1 Y%S)lafﬁ’@de(irﬂ“e 1H,
pip-H . 1. Gbsifelbonkidund {109 By 5019:83- 1. 90 (m 2H, pip-H), 2.79-2.92 (m 2H,

[0201]  R;=0.51 (MeOH/CH,Cl, 1:99). LCMS m/z 526 [M+H]", 470 [M+H-(t-Bw)]".
'"H NMR (CDCly) & 1.00 (d, 6H, J = 6.8, CH(CH3)y), 1.35 (m, 4H, pip-H), 1.40 (s, 9H, O(CHz)s),
2.06 (m, 1H, CH(CH:),), 241 (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, OCHy), 3.92 (m, 4H, CH,Arr CHAro,), 6.77 -7.37 (m, 8H, Ar-H),

1-(4-Fluorobenzyl -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-I 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 (CDC1) &
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(CHa;),), 2.42 (s, 2H, H-4), 2.50 (m, 2H, pip-H), 2.76 (m, 2H, pip-H), 3.66 (4, ZH, J = 6.4,
OCH_), 3.92 (s, 2H, CH,Ar), 3.95 (s, 2H, CH;Ar), 6.75 -7.34 (m, 8H, Ar-H).

4-isobutoxvbenzvl
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CH2ArF), 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 OCH2), 6.98-7.36 (m 9H Ar-H. HPLC tR = 9.3 m@¥ yuy o

(et hod BYO 63/057698 PCT/US02/41476
4-f| - Am no- 2- (4-fl uorophenyl ) et hyI | - 4- hvdrox pi peri d| ne- | -carboxyl ic acid
benzvl est &44-FludRbeized 2Y(4{ipbd@aaybaneyh-8andthnl {1 G -HiRzagpialdiadecaledi8anol (7 N,

5 nl) the ol 41 gl IQOE giloo’LgﬁNLSOQ (520 ng, 1.40 mml) was added and the
solution h a sealed flask at 100C. After cooling to rt,
the sol vent was [(nem]ovedl‘}ancmbsmdrdespureeychtueaspmhtalﬁadefdorb3/34@1:@ -4 V@ we.d0. ph ageol)
sol i d- phase . extraction, elu f ol
in di chl or BY8YHENE® Sa‘é‘F\Hr%céé‘{rﬁ%escr&?\do%r% pi‘%&%{_ggégws go%g%’r% %W
JUN 2o0o0r; Hyar&?hlcﬁﬁz 6&8%&1&5@2@4@3%8@@@&@@ BHpOUIECRY @IE26Y%2) ds: a9)
LCMS mz 373 [ M+H| "HNMR (CDC13) S 1.52-1.67 (m 4H, pip-H, 2.37 (dd,
IH, J= 11. 8°1°LH?§5585°1‘€21-|2ArF) 2.70 (m 3H NH2, OH), 2.81 (dd, 1H, J = 2.9,
11.3, CHAF), ?02%3 (ddR L4157 IFeGiRE;08.18) IQI;‘MHZM 48 PA+B]"261 KMR @NC) 3

Br i) i 83 0 O By ¢ B TRy o Bt s

9- di aza- Spif I—F %H”ﬂ@ﬁaﬁ%n)ga%@f(@%%ﬂ% ALY aﬂt EH, Al 0 BN, 30 6)70-
[ 01901 The'ti't npound was prepared from anmi noal cohol 103NLS28 (303 ng,

0.81 mml)'r'Z&émo&PBu’ngH)to literature procedures (Clark et al., J. Med. Chem
26:855-861 (1983)), by acylation of the amno function with

chl oroacetyl chloride, foll owed b ~hal ogen exchange Wi t h Nal ~and ring
cl osure of 8{hél.3 e -2l ity hit4- A bpy . PLOXYEPS oxa-3&-disgirr j fi cati on
of the crude PE gclé Y 1 ﬁboz“’ﬂﬂ um chrorrat ography, eI uting with a

stepwi se g ate in n-heptane, afforded the title
conmpound (64 ny[0208P6 ov@MlSWywal M}-BAE depcatatadr lag sdesaibled din  [he1orenargon=0D, 19

t hyl t 2 4
15557 32%%‘.&&% ﬁﬁ’?‘{} Tr:f"'s‘ﬁi“%“i’“’fo‘é@(w ™ %%0%%1”132‘ ‘%Mfﬁéi éiéﬁbg’%ﬂ% 11. 7,
13. 3, CH2Alokine R118&ingdHs ssbid psdeedui2. a8, foﬂ.&eBpreﬁrﬂAnp&)f 69NLG85.3CRersion oHhe
, 3. 40- 1H H5)., 4
ngp EDCHzpthm@‘JBg(‘%? mg; %N Pﬁ")‘fsé’xé@e ‘f"“%f‘?m( Fﬁ("m&ﬁﬁ%mﬂ)’“‘lgﬁfﬂ@@ﬂess 52124 4 mn
(method B). 5 (Aﬂojﬁbpor Oia,em@yi meom@pmup&m@w 5)41 3IvOXG- I'H BIMER 4CDCl5) &

9-di aza-spiro[ 5 5l undecane- 9-carboxylic acid benzyl ester (103NLS33)

101921 Al ky08t(§.dHL o= 68eCHG by 3d. %dam@gaeeli aioxgps-Hp 1948 4orfs  Hwaie-H),

per f or med S e..nn i of 75 6951 N, 20, di A
4-i sobut oxy%angﬁIG{irom J{Z%Htﬁ %g nggg?tkllegéw 1H6§Jt§:'%§g aggent (n)&ft foxane

puri fi cati i(GH:)h231-898 duetibyCRRFN piyH), 2c-‘él mmHe pipdha? 6% il Péﬂ Bk i2rd-

wth a st 01/ 02 tater i t e
Comouad 18%}%"@3%19,(@1%%& 3.9 (Oref 0% £k Nyl 3GRYAL By, /L {5 NRREARE,), 51853174
4H, OCH,CH(CH,),, dioxane-H), 4.03-4.07 (m, 2H, dioxane-H), 4.51 (t, 1H, J=5.2, OCHO), 4.72

(d, 1H, J = 15.2, CH;Aro.), 6.79 -7.04 (m, 8H, Ar-H).

4-{4-Fluorobenzyl)-3-(4-isobutoxy-benzyl}-8- {3-[($)-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-I1 and the resulting compound (172 mg, 0.40 mmol) alkylated with (4S)-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 69NLS85. Converston of
the compound (130 mg, 55%) into its oxalate salt form gave the title compound as a colourless
solid.

[0209] Ry = 0.29 (MeOH/CH,Cl, 1:19). LCMS m/z 596 [M+H]". 'H NMR (CDCl3) &
0.84- 0.88 (m, 6H, CHzxp,), 1.01 (d, 6H, J = 6.8, CHj;p,), 1.24-1.34 (m, 1H, pip-H), 1.55-1.74 (m,
4H, pip-H, CHactain), 1.87-1.93 (m, 1H, pip-H), 1.97-2.13 (m, 2H, CHoip,, CHp,), 2.27-2.40 (m, 4H,
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73% was obtained as a colourless oil. [0193] Rf = 0.37 (ethyl '
acetate/n-heptane 1:1). LCMS mz 575 [M+H]'. "H NNR (CDC13) 8 0.79- @i&aun«mma
(m 1H, pP¥R-0BP3;7698 02 (d, 6H, J = 6.4, CHS), 1.32-1.37 (m PCHUSBY/HUFY | 1. 69-
1.81 (m 2H pip-H, 2.03-2.09 (m 1H CHCH3)2), 2.72 (d, 1H J = 14 3,

CH2AT 0] B j pip#L 86 @ 2 %r(eh, SHOMP-ED) 1569 (| Hppip-H) 7 CHONETE, 1EhiGHapge): 2877498 4,

2H, J = ‘
H2). 5. 06f1n‘(1 %@’gﬁ.}aﬁ?’%_ 3%’( {%%8 @hfs% 335% (ﬁxﬁlﬁﬁﬁcﬂém) fﬂs&s%lgﬁ,

(m 13H, AtHHH,A4RLE 3t6R-3711@, HDGHGROkbY, Ehlisor), 400-4 04 (m lH CHi,y), 4.11-4.16

5- (4- Fl uor gb =4 (A-i t.0 e | ) - 9m@t-l = e@Xxa-dy 9-di aza-spiro[5.5
| undecan- 3%@%&%&3&%@%@?@ e A D T L R o) 4 aa e [0194]
The spirocycle 103NLS33 (62 ng, 0.107 mmol) in ethanol (5 nmL) was N CBz-
depr ot ect eg by h c{;o enati.on.j ] presence of Pd/C (10% 40 ng) under
H2-ba||oon—b§%§%-z+é’—&pﬁﬁ§-&%?g-td§pyst was filtered off and the filtrate
evapor at ed under reduced pressure to give crude 5-(4-

f1 uorobenzyl) - 4 4- |sobu ) ; §§-4 9-di aza-spiro[ 5. 5] undecan- 3- one
: gespigasele Tt RO Sm) . for mal dehyde (37%in
water, 0.017 nt)(ozqmded Tﬁeolfh&ml bbéc&ﬂ?& aﬁbdﬂl uaeeapwaf Sale&tolnc aﬁd:ldm()ﬁ’ﬁ@ﬂo‘m—)
and SOdI um cyanobor ohydri de rrg 0. 95 g@) ) TE Iutl on V\? rﬁsed
at rt f or B“eﬁmokoajerﬁRxﬁé{TérW%agseédH B miper mPltGAtioRsy ?&W?‘@%PSW Rere

sol u J@*f‘ 79555*@&sd?ée%ﬁtc%ﬁomfo%ff{c@@ta@dmtsmm ielcé’ﬂﬁc& \Brichy,ctumbimmrﬁeﬁdmne
the conbi ned organic layers washed with sat. ammoniuym chlori gegogoﬁﬁ‘%?g

and brine, eowineld Wveell Nespsexturg plpice o d0-81A corfliapssT a2l Yo© P
resi due wag py wlén mpy%ﬁgg/aﬂnﬁégt SPLATBLQSLARRY) 9 eeﬁhidufaamgaeé profbeslbi RSATW t h

a stepw se gradi el hanol 1 n dichloromethane, giving 103NLS3 B
(43 ny, 88%erecgcecralﬂwmdnfosn@w)h Hoghvadlolf serrserengd 29 ng/vrik ok 5%]#&08%1&%? plasmi

converted &%}Atﬁ = @ for 7(g-¥rott‘{uf rgﬁ’% l}.{%}& Wver inhd a1 hﬁmﬁb]%@bx%s%rve%t%r

descri bed above e salt as a colorl ess
[ 0195] Rf = (Probdgd Né)&d/d@idﬂ@écﬂm]u 9)3, 707006 The AHAZS rpdvptel gene'vas RIVRL @jm@ teds

0. 94- 1 06 H,

i oty 2. SR te il Do Wiy o otk b8 B ghe R]&"hgﬁ??dl"i\é%&m“g

pi p- H) : 2 & hAnahOct ( &) BibbhenDiBloghlys, R2s. 5Con(rm 18LIHI69-T8 (9%). Iar@cqle trafsfbctigns,

14.3, CH2Aro; B 13.5., CHRArF). 3..06- 3. 14

H-5, CH2Ar F el ‘ﬁgfﬁ)m“ge"é%dfg’&ul E‘!H’O“jdllﬁnmsdﬁ?‘?é‘ %i"’zf? I?]VA@@ ?kf’zcﬂ (C%‘g%e

;Fg) S. (29 ugt% tgédgs)d éEtet&ﬁl@iOOZ(JQfga)tﬁDQelﬁ)per Gell of ZS%&e(lr]ﬂatcBiHat duntakded dH@_GNl’HR =
mn net no . O- raz ecan C

Cort but yI Bedasthidaasmis SeThabEevA e oI SR St R Gk B E8¢ 5

nL, 108.8 ngil ) Melia Qvalglﬂﬂear}@rhm(eacﬁonmt)plmsanadﬁﬁm %e&pwmsi@y s aeStddttiyome Of

N- BOC-4 nmet hoxycar bon?)/?t% nmet hyl enepi peri di ne

n- but anol (ad@iomriof thst ganrréosrﬁas@t Biybstraiem SNAG giﬁeﬁﬁsf Fiith 1376 H‘é?*@zo%h%‘ﬁﬁulﬁlﬁ%

m xture colorimetric reaction was measured in a spectrophotometric plate reader (Titertek Inc.) at 420 nM.
All data were analyzed using the computer program XLFit (IDBSm). Efficacy is the percent
maximal repression compared to repression by a contro! compound (ritanserin in the case of
SHT2A). pICs is the negative of the log(ICsp), where ICs 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 pICsy, of Compounds at the 5-HT2A Receptor Compared to

Ritanserin
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allowed to cool to rt. The solvent was renpved by evaporation undefgragu
pressure, the residue partitioned between ethyl acetate and water and t
or gani ¢ |VQ&p/OF6P%Ed over sodi um sul phate, filtered and eP&B8S8¥EH7¢ o
dryness. Purification of the residue by silica gel | uim chr omat ogr aphy,
el uting with a stepwise gradi ent of| 3-6 %St é nol &N di chl oronet hane,
af forded {d@ngbasd r Tz}ﬂoﬁj%ég(ﬂm.% 63 0/()“ whEte solid. [0197] Rl=
0. 34 (MeOHDCH2CI 2 Gs184) . w2 2004 MeBE (t2BI) ] 'S} 156 [MrH BOC] . 'H
NVR (CDC13) S 1.45((s, 9H CHB), 1.plwls78 :@nf_ &HR Bl p-H), 2.34 (s, 2H,
H4), 3.38—SS52(m4Hprp-H, 2 pr (s, £ H [N, V.15 (s, IH W
1- (4- Fuuonobenzvl ) 4{3-o0xo0t1, 2, 8-tri aga-spirp[ 4. yldecape- 8-carboxylic acid
tert-butyl ﬁ%g (8UAF8444 19 (0D WO3B3/ 057898 PAT/ USD2/ 41476 JUN At [ 0198]
4- Fl uorobe?? mide (0§37 ni, 2.9 mol )| was |added| dropwi se to a
sol ution ¢f °4AF15 289 3—rpb)—nhry-—IMF5D nL) at rt. The
m xture was stirred at r{ fon 6 days undef argon atposphere. The sol vent
was renoved by evapegati on un:ﬁg redygced pressaye and the residue

c

partitiong®®NdéBheen chl ojoform and water. [The grgani ¢ | ayer was dried over
sodi um sul{phate, filltered andlconceptrated| in Vacuo,|Purification of the
resi due by col um chromat ography oh silicp gel}, eluting with

di chl or ongt hane, af;grde ilLt he ﬁsirng conpqénd £2160 ng, 39 %. [01991 Rf=
0.53 (MeOlgoPHRGE2 € z 308 [mH'Bog*% 368 [MrH +. ' H NWR
(CDC13) S|1.47 (s, [9H CH3 .71-1/76 (m | 2H, |pip-H, 1.87-1.93 (m 2H,

pi p-H), 2.[45 (s, 4H, H-z) 3.31-3. 8 (m RH, pip- H) 3.64-3.70 (m 2H,
pip-H), 3.80 (s, 2H, CH2frF), |6.62 (s, IH | NHJ|, 7.01-7.30 (m 4H, Ar-H).
1- (4- Fl uorighenzyl ) -|126( 4- iBobutj@xybefgzyl ) - 3{7oxo0-{14 2
8-triaza- 6‘%1‘?10?[53, 5l|decang- 8-cqrboxylic acid tert-bujyl ester (I 18AF94-23)
[ 02001 NaH (24 ng, |0.50 fgmol ) Ilwas agded sl pw y [to a sol ution of 84AF84-19
(0.149 g, 0.41 nmdl) 1n|dry DM (5/nlL) and the m xture stirred at rt for
30 min. Ajsolution |of 4- |isobdtoxybenzyl bfom de 69%869 (117 ng, O.48

mmol ) in c§%llg\{§_n(18-ht) Wwhs ad¥2d drl@pwi sel* to [the mixture. After 1 h

stirring & r[f he |[m xtune wag part|tioned|betVWeen efhyl acetate and water.

The or ganijcl-ayer Was-—drired—over—soth-um-st-phatres—Hd t ered and concentrated
) §

in vacuo. |Purificatlion of the resigue by ¢olufm chronmat ography on silica
gel, elutijlng wth dgstepw se dgs.adi efls of 316 %|igret hgnol in

di chl or ong® I fdlTowed by preparftive reverded phase HPLC (C13) afforded
the desirled compound (109 ng | 50 %

69NLSS3 8 4 0.1 85 4 10

69NLS85 9.1 4 0.3 95 8 9

38-PH16-HCI 8.1 4 02 95 4 18

sepmrHclt® | 03 |34 8 |12

sspE0 |23 5 0.3 100 10 |9

~44-



[02011 Rf= 0.51 (MeOH CH2CL2 1:99).
"H NMR (CDC13) 8 1.00 (d, 6H, J

LCVB m z 526 [ M#H]

470 [MHRE-Jw) by
6.8, CH(CH3)2),

135(m 4H, pip-H, 1.4

(s, 9H, YGHE3P3K98s 2.06 (m 1H, CH(CH3)2), 2.41 (s, 2H, HPEY/USB/PBTB. 15 .(m‘
2H, pi p-H), 3.22-3.29 (m 2H, pip-H, 3.67 (d, 2H J= 6.4, OCH2), 3.92 (m
4H, CH2Ar CH2Aro; BU), 6.77 -|7.37 (m 8H .

1- (4- Fl uorjgi gglgg%ld Rerd Al [sobut|gxmbenzyk) - 15[ 2, & Z3- spi ro[ 4. 51decane- 3-on
e (84AF99-|gd) "[ 0202}y1d,} 8AFI4=23E(100 1M, : Spas N BOC depr ot ect ed
as described in the| preparatijon of |69ALS = e the title conpound,
whi ch was pseg—wthput—Fgrther—purtfrcatronr— {02031 R = 0. 40 (MeOH CH2Cl 2
1:9). LCV§ mz 426 [ MtH | "HI|NWR (¢DC 3) $ O.EF (d, |6H, J = 6.4,

CH(CH3)2),{ 1.35 (m [g4H. PhP-Hlp3l. 494 s, 1hbo NHig 2.00-2.05 (m 1H,
CH(CH3) 2) , [78NHB35X s, [ 2H, H4), {2.50 (m 2H, [pip-H, 2..76 (m 2H, pip-H),
3.66 (d, 2H, J = 6.4, OQH2), (3.92 (s, 2H, [CH2Ar), 3./95 (s, 2H, CH2Ar),
6.75 -7.34Tm 8H Ar-H.[ WD 037057698 PCT/[US02f 41476 8 JUN 200

1- (4- Fl uorjobenzyl) - R- (4-i|sobutjoxybenzyl)-8-met hyl -1 2

8-triaza-spirord. 5lgecanes3-one3 hyghrochl g4i de|7( 84AR100- 25) [ 02041 The
desired spj/PBEY e Ivas obtai neld from 84AF99-24 (60 nd, 0.14 mol)

follow ng the sanme procedure describhed for |the preparfati on of 103NLS35.
Formati on of the hydrochloride salt was carried out as for 69NLS75 gi vi ng

the title conpound (39 ny, col ourl ess solid.

(MeOH CH2Ckjedi;

63% as a [02051 Rf= 0.57

34 -&@,3 Hitiazad =

tAf -

6.4, CHC 53 —pip-H), 1.06-2.02 (M 1H O OB) 2) .,
2.23-2.46 s & 5 H-4, 361(d 2H, J= 6.4, OCH2), 3.85 (m
4H, CH2Ar o; B. 11 T7 & J bAG H) ﬁ 1@ WLi dsed to investigate the
31- D oxan- 2- vI T%4 %—uo?so e(&z& %‘da c—l s%{t%u o};fv-senzy 1) -1- ogxa-3

8- di aza- spcle@{vltySI deﬁane 3- dré-Fluormbeard)-} 1‘&8%?@9@[)@2@6]‘3’]8W§787d19@5

N- BOC depr qt S 7,

resul ting c%lrrﬁi ﬁja%(l Tgﬁ%ﬁfg%eq%g %ﬂ?}lﬁrgiﬁ oggf’@?} g%(gefg {I?Pogg‘%\%gb‘rgg ) 1 3-
di oxane f olatevapard tihEatdaRrbelpr AR dgares NrsRdspanse, he. qbc eqraproand mmesogategmmno
Conver si on gj thﬁ co Oﬁ-@d (139 ng, 64% into its oxalate salt form gave
the title EBRBALIEETSPYY SBEIEur I ess solid. [0207] Rf= 0.33 (MeOH CH2CI 2
1:24). LCIVSrrlz 541[I\/HrH] 'HNI\/R(CDC13) S 1.00 (d, 6H, J 6. 8,

CH( CH3) 2) , 23-1.36 (m

1.67-1.74 (ﬁ{ﬂe@H mﬁeﬁﬁwlwpﬂf & (E\)Fﬁ"i“(ii’wﬁr}dékg"??’r‘“’ﬁam%)& ’Pétﬂ}lil G 3% ‘T%Z“‘( m

2H, di oxan@ ikb[4.5fdelGH3n)eoNBs BL- 2. 43 (m 4H, CH2CHZN, pip-H), 2.55 (m 1H,
pi p-H), (m™1H, pip-H, 2.71- 2.89 (m 2H, CHRArF), 3.36 (t, 1H J =
6. 8, H-4), 356 (d 1H—J =15 2 2Ar 0; Rf\ 3. 67-3.74 /m 4H,
OCH2CH( CH3) 2, di oxane-l?.?_c_egt“n?-d oAssaH o BECoak@lCy 4 51 (t. 1H J=
5.2, OCHO, 4.72 HTZ2A lagonist INR
inverse 0.5 (94%)
ISHT2B fpgonist [NR
Inverse < 5.6
pntagonist NR
SHT 2C agonist NR
Inverse 7.5 (77%)
SHT1A agonist INR
Antagonist 6.4
SHT1B oonist NR
antagonist <5.5
SHT1D agonist INR
lantagonist <6.25
SHTIE agonist INR
antagonist < 6.2
SHT1E b ponist INR.
antagonist INR.
SHT6A inverse [NR
SHT7A agonist INR
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H J =

(d
4
i di n- 3- yWO- 0069 ) -

15.2, CH2Aro;B" ),
-(4- Fl uorobenzyl ) - 3- (4-1 sobut oxv-benzyl )-8-f3-f(S)-4-isopropyl

6.79 -7.04 (

m 8H, Ar-H).

&9 JUN 2006
- 2- 0X0- 0Xazo. -

1- oxa- 3. 8-di aza-spirof4.51ldecane- 3- BA&/USEH 41424 e

(118AF04-75) [0208] 69NLS77 was N-BOC deprotected as described in the
preparation of 69NLS7Rekdptand theAmequItinggg@ﬁpoﬂﬂﬂo(172 g, 0.40 mmol)
al kylated with (4S)-3-[(3- chl oropriapate) - 4-1i ropyl - 2- oxazolidin-2-one in
DMF (3 nl) in presencepal sodium ilgghiée (/2 [NRy, 0.48 mmol )| follow ng the
sanme procedure as for [he preparathfositt 69 5. Conversion of the
conpound (130 nyg, SSWQEDnto TS oXalogk€ sSaliNkRorm gave the title conpound
as a colourless solid [UAUH] ”‘ar&’agﬁﬁ%st('ve CHZCTIZ I719). |LCVS nfz 596
[MtH . " H NWVR (CDC13) 55— 0-84=0: sl OF Nkrb P, ), 701 {d, 6H J = 6.8,
CH3; B' ), 1.24-1.34 (mP=tH—pip=—Hyp 4 S5t Te(m—4H——prp=f, CH2. ha;,,),
1.87-1.93 (m 1H pip-H-—1-97 2 a@nagast,, By B GHpy—> 27-2.40 (m
4H, -42 WD 03/057698 i 1UN- 2 0 PESBIY uspo/ DR 476 pHp—H—NEH2Ch, u, ), 2.56
(m 1H, pip-H, 2.69 (HE—1H pip- gmﬁt?ﬁ 2 gg R—a3-H; CH2A7F), 2.87-2.98
(m 2H CH2Arr, NCH20i P ) 3 a7egopistyy JNR g g p4y 3148'3.55 (m 1H,
NCH2Gi | ,:,,), 3.58-3.64 (m_ 14 (s B') NB g5.3 71 (m 3H
OCH2CH( CH3) 2, CHsox), #4.00-4,04 ( mtx}hﬁﬁ) 4 11-4.16 [(m 1H OCH
sox), 4.75 (d, IH J= i8. 2, CHZAroE;E; it 6. 80<%203 (m 8H, Ai-H). Exanple 2:
Phar macol ogi cal Data Recept or Sel eggonsh _and Al ification (IR SAT) Assays.
[ 0210] The functional [HEceptor assiagnisRecept Sel ection and Anplification
Technol ogy (R-SAT), wap used (w t hadnagonist nodefi cati ons from|that previously
described US 5,707, 798)khi @ASCT eenagigpoundsiNRor efficacy at the 5-HT2A
receptor. Briefly, NI HZT3 CelTs Wl RagoBkOWN 5B 96 well tissge culture
plates to 70-80% confl| gpHreR Cel T SLIEIE cted for IZ-16 hours with
pl asm d DNAs usi ng supgrtect (gjd 2o ctune's protocols.
R-SAT's were generall R ﬁéuunuu W1 tt—of—Teceptor and 20

ipiie 0 A s .
ng/ wel | of Beta-galactéa. ase plaolt o I TeceptoT—ang G protein
constructs used were i h—the—pSi—rafiiat ar—expiessi-omr—rector{ (Pronega | nc)
as described in U S. 58 : pt-or—gere—was anplified by
nested PCR from brai njcDNA-usingFhee"0r goded based on the
publ i shed sequence (se Res. Conmm

181: 1469-78 (1991)).
12-16 hours,

L

Example 3:

ar ge- scal e tla fugict |

transfected for

then trypsinized and frozen in DVSO. Frozen cells were

In Vivo Pharmacology of 4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl}-8-methyl-1-

oxa-3 8-diaza-spirg[4.5]decan-2-one (6GNLS73)

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

i.p. 15 min before the session. Mice were treated with 69NLS75 s.c. 10 min before the session or

p.0. 30 min before the session and placed into the activity cages. For spontancous activity,

69NI.S75 was administered alone. Locomotor data were collected during a 15 min session without
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| ater thawed, plated at 10, 000-40, 000 cells per well of a 96 wel |'RBIJtN2006
that contained drug. Wth both nethods, cells were then grown in a

humi di fi SHOABHTEPhere with 5% anbient CO2 for five days. PREAISA2/HEE6 t hen
renmoved fromthe plates and nmarker gene activity was neasured by the

addi ti on dibitiatorhmtaditgedracEehiddwsembinpian wsdesinee sersraBsow efanEoalnp=Eb) .
The resul td. j j i i ki C
ol at e caddne FRPEL TR Waf sl G0 B TRAREE &y MG B R
conput er pitesgecammaiédast (1 DBSm). Efficacy is the percent nmaxinmal repression
conpared to repression by a control conmpound (ritanserin in the case of
5HT2A). plCso is the negative of the |og(lCso), where 1C50 is the

cal cul at eQResditsicentrati on in Ml ar that produces 50% nmaxi mal repression.

n Table 1 bollBHH TanPaS SErfedF ARy AR ROy RRE=PRESER, 200

Recept or Gaippab@ibicn® wilRi dndipsehdtio dfficaBy.J UN s2li3t6lly Wenilisdr) 5le6e&e compared to
PCT/ US02/ 41476 CompoundSHT2ASTD= G C. d. . 220 | DPl C50N | CRODEVGa.v_S. . 73
0. 140, 583 4TINS PRI ( A T G R S50 2 BRsGrIuAT0Y" SURE Gy el

9. 670. 387714 RIM:iERAiHE. FAAdRLA 1A 2tipAiMoB HI MKR-381 Behi2ratBEd/1Gchdd Saibses that

had no effect on spontaneous locomotor activity, indicating no motor side effects at efficacious

doses,

Example 4: In Vivo Pharmacology of Additional Compounds

[0215] The effect of various compounds on locomotor activity in mice treated with
MK 801 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-©-
69NLS52 n.d. 10
69NLS75 3 3
G6ONLS79-I n.d. 3
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840. 185410 69NLS83 9. 140. 39589 69NLS85 38- PH16- HCI 8. 140. 295418

38- PH17- HC18. 850. 384812 9. 350. 3100109 38- PH20O 28 JUN ?Ox WO 03/057698 o 0 O
Conmpound 5HT2A NICsoSTD D 0" a IDpl C50DEVs r - s vxi 0 SZ'sV] 0 s

9.6170. 3982219 78NLS59 8. 250.38947 78NLS62 PCT/ US02/ 41476 Sel ectivity

Profile for 28 June 2006

4- (4- Fl uorobenzyl ) - 3- (4-1 sobut oxybenzyl ) - 8- net hyl - | - oxa- 3, 8-di aza-

spiro[ 4. 5] decan- 2-one (69NLS75) [02111 The R-SAT assay (described above in
exanpl e) was OBedid dainiedésti gate the selectivity of

4- (4- Fl uor o- benzyl ) - 3- (4-i sobut oxy- benzyl ) - 8- met hyl - | - oxa- 3, 8- di aza-

spi r o[ 4. 5] decdn- 2- éneomppyad pelogmula L salinind fereRisppidiierschg of this conpound
at a variety of receptors are reported in Table 2 bel ow. NR nmeans No
Response, i.e. the conpound investigateﬂ showed no

wherein X is selected from the group consisting of CH,, CH,CH,, CH;0O, OCHz, O,
CH,S, SCHa, S, CHLN(R™), N(R™MCH, and N(R™); wherein R is selected from hydrogen
and Cj.¢ alkyl;

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, Cy_s alkyl, C.5 alkenyl, Cy5
alkynyl, C3-¢ cylcoalkyl, aryl,heteroaryl, aryl(C,. alkyl), heteroaryl(C,.s alkyl),
heterocyclyl(C,.¢ alkyl), hydroxy(C;.¢ alkyl), amino(Ci.¢ alkyl), halo(C,.¢ alkyl), substituted
Ci6 alkyl, substituted C,g alkenyl, substituted Cs.5 alkynyl, substituted Cs-¢ cylcoalkyl,
substituted aryl, substituted heteroaryl, substituted aryl(C,.¢ alkyl), substituted heteroaryl(Ci.¢
alkyl), substituted heterocyclyl(C,_¢ alkyl), substituted hydroxy(C.¢ alkyl), substituted
amino(Cy_¢ alkyl), and substituted halo(C,.¢ alkyl);

m is selected from the group consisting of 0 and 1, wherein Z is CH when m is 0, and
Z 1s absent whenm is 1;

R* R®, and R® are independently selected from the group consisting of hydrogen, C
alkyl, aryl(C).¢ alkyl), heteroaryl(C . alkyl), heterocyclyl(Ci.¢ alkyl), hydroxy(Ci.¢ alkyl),
amino{C_s alkyl), halo(C,.¢ alkyl), Cs-¢ cylcoalkyl, aryl, heteroaryl, substituted C,¢ alkyl,
substituted aryl(Ci.s alkyl), substituted heteroaryl(C, . alkyl), substituted heterocyclyl(C,.s
alkyl), substituted hydroxy(C, alkyl), substituted amino(C;.¢ alkyl), substituted halo(Ci.
alkyl), substituted Cs-¢ cylcoalkyl, substituted aryl, and substituted heteroaryl,
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effect at the receptor studied. Table 2. Selectivity of

4- (4- Fl uorobenzyl ) - 3- (4-1 sobut oxybenzyl ) - 8- net hyl - | - oxa- 3, 8-di aza-

spi ro[ 4. 5] decan- 2- one 69NLS75 Recept or AssayECeo or pl C50 HT2Agoni st

i nverse9.5(94% 5HT2Boni st inverseb. 6 antagoni st HT 2Cgoni st nverse7.5(77%
HTI Aoni st ntagoni st 6.4 HT1Boni st intagonist5.5 HTlI Doni st nta ogisk®odp

5HTI Eoni st i ntagoni st6.2 HT1Fi goni st nta oni st HI6Anverse 5HT7AI goni st NLR
-45 s, g _JUN 2005 WD 03/ 057698 PCT/ US02/ 41476 Recept or AssayECso or | Cso

i nverse lagoni st NRuaeteadanést NG Z@dort, shd RhkRGRithsitdeBONE@ictddlt feord et
group consisting of aryl(C.¢ alkyl), heteroaryl(C;.¢ alkyl), and heterocyclyl{Ci.¢ alkyl);
R? and R’ are independently selected from the group consisting of hydrogen, halogen,
hydroxy, Cy.¢ alkyl, and substituted C;.¢ alkyl, or selected such that R? and R? together form a

ring system such that

is selected from the group consisting of

R R R 1
| | |
N N

R
N 7 N 8
RTE % R R E 1 R3 R@ R R RS R@R

wherein R” and R® are independently selected from the group consisting of hydrogen,

halogen, hydroxyl, and C alkyl.

2. A compound according to claim 1, wherein substituted C;. alkyl, substituted
C,.g alkenyl, substituted C, g alkynyl, substituted Cs-5 cylcoalkyl, substituted aryl, substituted
heteroaryl, substituted aryl(C,_s alkyl), substituted heteroaryl(C,.¢ alkyl), substituted
heterocyclyl(Cy.g alkyl), substituted hydroxy(C;.¢ alkyl), substituted amino(C,.¢ alkyl), and
substituted halo(C ¢ alkyl) are substituted with one or more groups independently selected
from the group consisting of C,¢-alkyl, Cy.s-alkoxy, oxo, carboxyl, amino, hydroxy, nitro,
alkylsulfonyl, alkylsulfenyl, alkylsulfinyl, C;s-alkoxycarbonyl, C;¢-alkylcarbonyl, formyl,
amino, mono-(Cy.¢-alkyl)amino, di-{C;.¢-alkyl)amino, tri-(C;_¢-alkyl)amino, carbamoyl,
mono-{C.¢-alkyl)aminocarbonyl, di-(C;s-alkyl)aminocarbonyl, amino-C,_¢-alkyl-
aminocarbonyl, mono-(Cj ¢-alkyl)amino-C;_¢-alkyl-aminocarbonyl, di-(C;.¢-alkyl)amino-C;.¢-
alkyl-aminocarbonyl, C_¢-alkylcarbonylamino, cyano, guanidino, carbamido, C; -

alkanoyloxy, C;¢-alkylsulphonyloxy, dihalogen-C,;_¢-alkyl, trihalogen-C,.¢-alkyl, and halo.
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loni st ~agoni st nBoni st inverse nta onist6.4 4igonist5.5 5igonistNR
ligonistNR - to onist.7 al pha 2Agoni st NR - antagoni st6. 3 al pha 2Boni st NR
nta oni st NR al pha 2Cgoni st NR ant agoni st5.5 al pha 1Bi goni st ant agoni st rk
loni st antagoni st Exanple 3: In Vivo Pharmacol ogy of

4- (4- Fl uor obenzyl ) - 3- (4-i sobut oxybenzyl ) - 8- net hyl - I - 28 June 2006

oxa- 3, 8-di aza-spiro[ 4. 51decan- 2- one (69NLS75) Methods Aninmals and
apparatus [02121 Mal e Non-Swi ss Al bino mce (Harlan Sprague-Dawl ey) were
housed (4 mce/cage) in roons wth tenperature and humdity controlled and

water and food (Hanl @mphakd aldbrdidd @lamayantall e. M ce were kept on a 12-hr
| i ght: dark cycl e. For I ocom)t or experinents, plastic 20x20x3Ccm activity

cages were eqU| ppe&i i selﬁcpﬂ(ﬁtoucélleIgrcbleanBSH(tM@ﬁBwﬁgﬂnngfu 3 @hﬂm@&) alk@ybcedur e

Loconot or., Ac},i Vi 13 or er actlLyv were treated
with 0.3 %gh ﬁ‘b‘?aﬁ(@f fylhly r?%rlfﬁryggﬁ%eigﬁ? rlllg{rgoea Cdf? ﬁﬁ)te wer e
treated wefefbc@aw&?@l 1 hyd;@xﬂ(jﬁ\ﬁﬂﬁfd@l’aﬂnﬁ&(@l s&ikglh,and bilo(M.salkyB) min before
t he session and p a e 1 nt O the acti vi ty Ca%{lér For spont aneous acti vi ty,

69NLS75 was admi ni §t K edndR opre indepengprlibrelegfed Aropithe ZxginIceBtigERr i ng a 15
mn sesshoR Wt ROULLSA8i(C) ¢ alkyl), heteroaryl(Ci.s alkyl), heterocyelyl(Cy.s alkyl),
hydroxy(C.¢ alkyl), amino(C; ¢ alkyl), halo(C;.¢ alkyl), Cs-¢ cylcoalkyl, aryl, and heteroaryl;
and
R’ and R? are independently selected from the group consisting of hydrogen,
halogen, hydroxy, and C, ¢ alkyl or selected such that R? and R? together form a ring system

as defined in claim 1.
4. A compound according to any one of claims 1 to 3, wherein Y is O.

5. A compound according to any one of claims 1 to 4, wherein X is selected from

the group consisting of CH,0, OCHz, and O.

6. A compound according to any one of claims 1 to 5, wherein Z is CH.
7. A compound according to any one of claims 1 to 6, wherein m is zero.
8. A compound according to any of claims 1 to 7, wherein the compound is

homochiral to the compound of formula II:
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Y8 JUN 2006 WO 03/ 057698 PCTI US02/ 41476 habituation in a lit room Each
dose conbi nation was tested in a separate group of animals (n=8). D stance
traveled (cm was cal cul ated and averaged foll owed by ANOVA and post - hoc
Dunnett's t-test conparisons. Results [0214] 69NLS75 caused a dose-rel ated
decrease in MK-801-induced hyperactivity in mce consistent wglthe 2006

anti psychotic efficacy. A statistically significant decrease conpared to
vehicl e control occurred at 3 ng/kg after both s.c. and p.o.

adm ni nstration suggesting gxcellent oral bioavailability. In addition,
the attenuation of MK-801 h¥peractivity occurred at doses that had no

ef fect on spontaneous | oc activity, indicating no notor side effects
at efficacious doses. Exanpte 4: In Vivo Pharmacol ogy of Additi onal
Conpounds [0215] The ef f& vari ous conpounds on | oconpotor activity in
mce treated with KE served as descri bed above. [0216] Animals
received 0.1 -30 c¢onpound i ndi cated vi a subcut aneous

injection or oral ¥ MED indicates the mninum effective dose
cant reduction of |oconotor activity
(descri bed above) was observed: = mninmm effective dose in vivo.
Tabl e 4. Conparison O Anal ogs For Their Ability To Attenuate MK801-I nduced
Hyperactivity In M ce. F@ovipound (my/ kg) MED (nmg/kg) S.C P.O

69NLS52n. d. 10 69NL .d.3 28 June 2006 What is clained is: 1
A conpound of fornmula |, salts and stereoi soners thereof R5~- Z~-N-~Y 16 R
I _

9. A compound according to any one of claims 1 to 6, wherein at least two of R*,

R®, and R® are independently selected from the group consisting of aryl(C;.¢ alkyl),
heteroaryl(C,.¢ alkyl), substituted aryl(C,.¢ alkyl), and substituted heteroaryl(C,¢ alkyl).

10. A compound according to any one of claims 1 to 6, wherein at least two of RY,
R’, and R® are independently selected from the group consisting of aryl(Cy.¢ alkyl) and
heteroaryl(C_¢ alkyl).

11. A compound according to claim 9, wherein two of R*, R®, and R® are
independently selected from the grdup consisting of aryl(Cy.¢ alkyl), heteroaryl(C;.¢ alkyl),
substituted aryl(C,. alkyl), and substituted heteroaryl(C,.¢ alkyl), and the remaining one of of
R* R®, and RS, if present, is hydrogen.

12. A compound according to claim 9, wherein two of R* R® and RS are
independently selected from the group consisting of aryl(Cy.¢ alkyl) and heteroaryl(C; ¢ alkyl)

and the remaining one of of RY, R®, and RS, if present, is hydrogen.

13. A compound according to any one of claims 1 and 11, wherein substituted

aryl(Cy.¢ alkyl) is (4-substituted)- aryl(C; alkyl).
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wherein X is selected fromthe group consisting of CH2, CH2CH2, CH2O, OCHZ,
0, CH2S, SCH2, S, CH2N(RN), N(RN)CH2 and N(RN); wherein RN is selected from
hydrogen and C 1.6 alkyl; Y is selected fromthe group consisting of 0 and
S; Zis absent or selected fromthe group consisting of CHand N, Rl is
selected fromthe group consisting of hydrogen, Cl-6 al kyl, C2g8umlzbenyl,
C2.8 al kynyl, C3-6 cylcoal kyl, aryl, heteroaryl, aryl (Cl.6 al kyl),

heteroaryl (C _6 al kyl), heterocycl yI (d _6 al kyI ), hydroxySCI 6 al kyl),

am no(CJ_6 al kyl ), M’tainq:(o%dﬁcoafdm@t))cleﬁmhstwh&rbﬁdxtle@kt-oﬁieafRyJR S sdRtist ut ed
C2_8 al kenyl, substituted C2.8 al kynyl, substituted C3-6 cyl coal kyl

subst i t utselgetad §ipm the gropp ﬁms%naefﬂwaﬁwstmg%w (Fm @Hylé?lﬂ% ) aI kyl ),

bstit | kyl bstituted het lyl (A _6 al kyl),
R O T L R W LAt b G P S
substituted hal o(CJ 6 alkyl); mis selected fromthe group consisting of O
and 1, wherei i m | . R4, R5,
and R6 are ingépen ?‘?E‘Impug‘gf“‘é:@fcil?)gtPtagﬁ]OP%é%?lB]ggsagghéi '?r}ﬁlg h?e %%?85%
Gl -6 al lg# g° ahy ke ge_l@d@lellﬁémly sélé'ét&m@ﬁme(%(ﬂmpﬁuﬁhmg of SuBétRIteE NSt L O _6

al kyl), hydroxy(d _6 al kyl), ~am no(d , hal og Cl.6 al kyl), C3-6
cyl coal k)ﬂlkyl)aswstltutwdt}eteo@rxl(cl sslkybt @I'(dlﬁﬂlbﬁlt@ﬁd betaﬂowayl Clﬁ@ﬂ@i)b GEISFbed

aryl (d | k ituted he er.oary t

het er ocycg}1 'é’i& 5 ZS Pﬁes_ bt ?UP%‘H %ﬁfﬂ%ﬁ fh st i tuted

am no( Ct _cﬁnﬁétlf%@fa hﬁkb@@d ig-ut. 9611(5118&11@(5@51;&&@01@1 6)a1k3ﬂubst| t ut ed C3-6
cyl coal kyl, substituted aryl, and substituted heteroaryl, 48 28 June 2006

wherein at | east two of R4, R5 and R6 are |ndependently selected fromthe

group consi sti g of ele
het er ocycl yl (é éﬁ%r%{%o{l%{'ﬁ dllf%)céarng 1|t5h ggrgnc}ﬁ%’hlgg #glé%% gg}ﬁ t he
group corgabgﬂmagood:l IRyl ageuoridagdayeng-alkpydr oxy, Cl-6 al kyl, and

substituted Cl-6 al kyl, or selected such that R2 and R3 together forma
ring systemsuch that R R=te- N4 _R2 is selected fromthe group consisting

of Rt I ~N~ @ A compound according to claim 1, wherein at least two of R* R® and R® are

independently selected from the group consisting of aryl(Ci.¢ alkyl) and substituted aryl(Ci¢
alkyl).

18. A compound according to claim 1, wherein at least two of R* R’ and R® are

aryl (C[-ﬁ alkyl) .

19. A compound according to claim 17, wherein at least two of R* R®, and R® are

independently selected from_benzyl and substituted benzyl.

20, A compound according to claim 18, wherein at least two of R4, R’ , and R® are
benzyl.

21. A compound according to claim 1, wherein the compound of formula I is
selected from the group consisting of (i) 1-oxa-4,9-diaza-spiro[5.5]undecan-3-one; (ii) 1-oxa-
3,8-diaza-spiro[4.5]decan-2-one; (iii) 1,3,8-triaza-spiro[4.5]decan-2-one; (iv) 1,2,9-triaza-
spiro[5.5]undecan-3-one; (iv) 1,2,8-triaza-spiro[4.5]decan-3-one; (v) 1,2,4,8-tetraaza-

spiro[4.5]decan-3-one; (vi) 2,4,9-triaza-spiro[5.5Jundecan-3-one; (vii} 2,8-diaza-
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R | RIORBRBR | NR7 R8B RRs wherein R7 and Rs are independently
sel ected fromthe group consisting of hydrogen, halogen, hydroxyl, and
Cl-6 alkyl. 2. A conmpound according to claim1l1, wherein substituted C1-6
al kyl, substituted C2-8 alkenyl, substituted CZ s al kynyl, substituted
C3-6 cylcoal kyl, substituted aryl, substituted heteroaryl, subSidetused
aryl (G _6 al kyI) substituted heteroaryl (C1-6 al kyl), substituted
heterocycl yl (C1_6 al kyl), substituted hydroxy(Ct 6 al kyl), substituted
am no( C _Sﬁlr@[hlﬁ)]dlécan-aftﬂe SUDStdxaut, @—dmh@hﬁf@Sﬁm&bdﬁﬁB}oﬁt @xsLHtE4-B Sutied- Wi t h
one or nore groups independently selected fromthe group consisting of
d _6- al kypiro ﬁ]@cam Ry, ané>(z§)1 -e%Bh8>djaza-spipli o JumMlgeR 0 Pe i t 1 o,

al kyl sul fonyl , al kyl sul fenyl al kyl sul finyl, d 6 al koxycar bonyl ,

Cl 6- al kyl carB nyI fo(l)l%’ g n? Eﬁcogl%ﬁ'i? me(ﬁl sgeetga x‘%b’th?: EH;IL\B%OUSIStl‘ﬂg of

- (C1- 6- al kyl am no, car

mono (d _6-al kyl )am(nombméxwyi) 3114-1(1&110@1)&@}9 ﬁfﬂH}ﬂD(Iaﬁ(bGI;&LHIaza—
am no- C16- al kyl - ami nocar bonyl,
mono- (O _6- al pirgl4ildssareR-ogeal kyl - ani nocar bonyl, di-(C _6-al kyl ) ami no- CL_6-

al kyl - am nocar bonyg&qé f’ErJ @J‘aﬁﬁﬁﬂ?ﬁgﬁ&ﬁ@is ?ﬁﬂ 01 Ogygtglcg;lm{%;)l car bani do,

d . 6- al kanoyl oxy,
tri hal ogen-C sfirr(ﬁ{ﬂlﬁ}’de,car&]?jd)nh;al 0. 49 28 June 2006 3. A corrpound accor di ng to

claim1l1, wherein Rl is_sel cte from rou con i |n hydr ogen, Cl.6
al kyl, CZ_$ al kenyt(4-Eo 31?42’ fﬁlﬁnethﬁ’gﬁ]?‘g ?)15 S%I‘f’é?er oaryl,

aryI(CI 6 al k (d _6 al kyl), heterocycIyI(CI _6 al kyl),
hydroxy(CI 6 %i%tﬁ?&%gg]&)g&‘% 6 al kyl), and halo(d _6 alkyl); R4, R5, and
R6 are i ndependent By(4s@;lchaqathndlrﬁ¢tbmybmy@f4em}ﬂambﬁrmwl)fﬁgmotﬂiyhydm}géﬂ Cl. 6
al kyl, aryl (Cl.6 al kyl het roaryI(Cl -6 al kyl), heterocyclyl (Cl-6

al kyl), hydr Gareepirgs W?‘} ©8fi no(d _6 alkyl), halo(d 6 alkyl), C3-6

cyl coal kyl, aryl, ang. m@arsﬁéﬁaﬁyb,@ 1%%pezyl§éﬂﬂylj?§n@d’lgylllf@@p§@dﬁﬁaly sel ect ed

fromthe group consistin ydrogen, = hal ogen, roxy, and Cl.6 al kyl or
sel ect ed such spie{#.Siecamd-oRe; t oget her forma ring system

3-(4- Butoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3,8-diaza-

spiro[4.5]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-
spiro[4.5]decan-2-one;

4-(4- Fluorobenzyl)-8-methyl-3-(4-trifluoromethoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;

4-(4- Fluorobenzyl)-8-methyl-3-(4-pentoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;

8-Ethyl-4-(4- fluorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;

4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-isopropyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;

8-Cyclopropylmethyl-4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3,8-

diaza-spiro[4.5]decan-2-one;
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as defined in claim1l. 4. A conpound according to any one of clains | to 3,
wherein Y is O 5. A compound according to any one of clains 1 to 4,
wherein X is selected from the group consisting of CH2O, OCH2, and O 6. A
conpound according to any one of clains 1 to 5 wherein Zis CH 7. A
conmpound according to any one of clains 1 to 6, wherein in isgem206 A
conpound according to any of clains 1 to 7, wherein the conpound is
honochiral to the conpound of fornmula Il: 50 28 June 2006 9. A conpound
according to any omeCwiohekgdimathylk4i(¢-flaprobbesyhidr(daikothe@sbeiat)-lafxalR- R5, and
R6 are independently selected fromthe group consisting of aryl(Cl-6

al kyl), het edipgpyPiradr-Sddespiyt 91 substituted aryl (C -6 al kyl), and
substituted heteroar j _al A_£0 rdj Q;.any one of
clainms 1 to 6, mhe?e(?%@tm@egsetfm{u\)f\lgb%a? @OiRS, a 3afl%ggealr%ﬁ?3ri§igb%ﬁdently
sel ect ed fromsphe[4gridepn-amsj sting of aryl (G -6 alkyl) and heteroaryl (C 1

-6 alkyl). 11. Ac nd acc i 0, . claim erein.t of R4, R5, and
R6 are | ndependen?’ﬁg%g‘é‘?r E%@S"g?(ggﬁoﬁ’ﬁfé’x ]?66‘636%6&%@%%&%@'}%{?@@'&?%'

al kyl'), het er agy i £ pi[Ab}¥ah-2-odibst i tuted aryl (A _6 alkyl), and
substituted heferoaryl (& _6 alkyl), and the remaining one of of R4, R5,
and R6, if present 8-2d41h3|Dicxgbm-2-1lzsthyl)-¢-diflooreenryDor-dir-neputexybreayhr 19,

wherein two of R4, 552 and {;ﬁfare i ndependently selected fromthe group
consi sting of APyt CALE PRI P K CRRS M er oaryl (G 6 alkyl) and the

remai ni ng one of of-[B4ludrdbenaMyl3 RE-isdblitoRBmeNS-8-[2-S(2hy@E agidRzolilliih-1-A)conmpound
according to any one of clains 1 and 11, wherein substituted aryl(Cl-6
al kyl) is (4- sthyslt}-oxa-adydiazgspirgldisdecan-Ryny;. 51 28 June 2006 14. A conpound

according to claim,1}, Linat 4l R, A, .. anrds: is selected
fromthe group coné@tﬁlﬁ%g%&w %cg?ogsu %@?%&?@ﬁr §,f?’8%gd%{ﬁ%§+) and

f1 uor o- subst ibehioslidagslel-AapydplIJ-1bxaB,&dlikyd-9piro[b5 |décanadueaind according to
any one of clainms 1 an in at |east are

i ndependent |y sel e&(éch‘f‘qlrgﬁ’ﬁnﬁ\{mﬂg'gglf"ﬂi?ﬁu@éﬁ@néﬁs'\é\gzgée@gg@ﬁgﬁﬁfﬁggﬁ F(a 6
Pet or beyel yi ( Q0B 2 R PR bRl ol 172, "or 3 times: with a
substi tuent i ndeperddéhChiprabehmdkB@-fspbutottbengt)etimethyl-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;
8-Ethyl-4-(4-chlorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one;
4-(4-Chlorobenzyl)-3-(4-isobutoxybenzyl)-8-isopropyl-1-oxa-3,8-diaza-
spirof{4.5]decan-2-one;
8-Cyclopropylmethy-4-(4-chlorobenzyl)-3-(4-isobutoxybenzyl)-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one;
8-Cyclohexylmethyl-4-(4-chlorobenzyl)-3-(4- isobutoxybenzyl)-1-oxa-3,8-
diaza-spiro{4.5]decan-2-one;
8-(2-[1, 3] Dioxolan-2-yl-ethyl)-4-(4-chlorobenzyl)-3-(4-isobutoxyboenzyl)-1-
oxa-3,8-diaza-spiro[4.5]decan-2-one;
4-(4-Chlorobenzyl)-3-(4-isobutoxybenzyl)-8-[2-(2-0xo-imidazolidin- I-yl)-
ethyl]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;
3-(4-1Difluoromethoxybenzyl)-4-(4-fluorobenzyl)-8-methyl-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one;
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consisting of a halogen, O C _6-al kyl and substituted O Cl_6-al kyl. 16. A
conpound according to claim15, wherein the halogen is fluorine and the
substituted O Cl1 6-alkyl is fluorinated Od _6-alkyl. 17. A conpound
according to claim1l, wherein at least two of R4, R5, and R6 are

i ndependent |y selected fromthe group consisting of aryl (C _6 sglilpoend
substituted aryl (O _6 alkyl). 18. A conpound according to claim1l, wherein
at least two of R4, R5, and R6 are aryl (G _6 alkyl). 19. A conpound

according to clai mX4.Ditiebaicthoaibdneds B-cthyd4gh-fRdrobRixyl)alnskaRGS-dlaga-
i ndependent|y sel ected frombenzyl and substituted benzyl. 20. A conpound
according to éPERlhSi&canB®ngin at | east two of R4, R5, and R6 are benzyl.

21. A conpound acc qf jﬂﬁu&r%m%g%%{ﬁéaﬁﬁlyl??ﬁ -‘fliuQrOB g&yﬁ%%ﬂylglf-o{a%,mliﬁa-l i's

sel ected fromthe group consi

1- oxa- 4, 9- di azpirgpisSiddcn-Boudecan- 3-one; (ii) 1-oxa-

3, 8-di aza-spiro[4. 5] decan-2-one; (i1ii)..1,3,8-triaza-spirq] 4. 5] decan- 2-one;

(iv) 1,2,0- F ri a[z a- Sls(bfc (wr@_yg]mﬂhﬁge’;églﬁ&@l_]fgﬁg];eth()?(%enzyl)—g—(4-?]L.10ro%anyf)ii1-oxa-

1,2,8-triaza- g;gf_aiggaﬂ_fspﬁ]o?@ Beam- Qe (V) 1,2, 4,8-tetraaza-

spi ro[ 4. 5] decan- 3- one; v'ify])a 2,4, 9-1riaza-spiro[5.5] undecan-3-one; (Vii)

2, 8-di aza 52 28 JuRe&Crbthexgpiethy]-3-(4dhommahaxybenzyl)id-(yiluorobenzyl)-l-oxa-

2- oxa- 4, 9-di aé?ﬁ-‘%gi r%S Zﬁ%ﬂﬂnde n- 3-one; (ix) 1-thia-3, 8-di aza-

spi r of 4. 5] decarf- 2#¢HE", E“19%%a- 3, 9- di aza- spi r o[ 5. 5] undecan- 2- one. 22.

A conpound accor di Rg41SfIGbBRGEyIRaLAEE L[ f,39dbkd1eh-2Ruih Lsting of

4- (4- Fl uorobenzyl )f“(3_(4_ met hoxy enzﬁ:)?&[ rreml -1 - ogg- 3,y 1-mglgaza-

spi r o[ 4. 5] decdhobenryl)- 3oxa43,8-diaza-spiro[4.5]decan-2-one;

Egih%%’ Zegféglgﬁj (2f‘g%g%g_ﬁ%ﬁ&%}ﬂo&&b%hgﬁ}-QXLHLBI%’SQIEZ%53‘-fﬂ-&?&o-imidazoﬁdin-1-

Fl uor E)ben]zyél )y@:dmgnpyjoxﬁs(g%mzaqpﬁxmbgamh.)}&repxa- 3, 8-di aza-

spi ro[ 4. 5] decan- 2- oneg; . .

g_- (4- Cycl opE 2 py i me ShEBybéhdfuprohenzl) 13- dorifBeimpthoxghepgylin roxp-gk diaz-g-
iaza-spiro[ 4, ~2-ene-.

4- (4-Fl uor oberﬁgy(ﬂ)g'-%?jf?e{s%£ ?sre’g%r opoxybenzyl ) - 8- net hyl - 1- oxa- 3, 8-di aza-

spi ro[ 4. 5] decan- 2- aqé;lu@eliehzyl)-8-isopropyl-3-(4-otrfluoromethoxybenzyl)-1-oxa-3,8-diaza-

But oxybenzyl ) -4-(4-f| uor 8benzy| ) - 8- net hyl -1 - oxa- 3, 8-di aza-

spi r of 4. 5] dec &Rrd4 gifscan-2-one;

8-Cyclopropylmethyl-4-(4-fluorobenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one;

8-Cyclohexylmethyl-4-(4-fluorobenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-
3,8-diaza-spiro[4.5]decan-2-one;

8-Cyclopentyl-4-(4-fluorobenzyl)-3-(4- trifluoromethoxybenzyl)-1-oxa-3,8-
diaza-spiro[4.5]decan-2-one;

8-(2-[1, 3]Dioxolan-2-yl-ethyl)-4-(4-fluorobenzyl)-3-(4-
trifluoromethoxybenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;

4-(4- Fluorobenzyl)-8-[2-(2-oxo-imidazolidin-1-yl)-ethyl]-3-(4-
trifluoromethoxybenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;

8-Ethyl-4-(4-fluorobenzyl)-3-(4-propoxybenzyl)-1-oxa-3,8-diaza-
spirof4.5]decan-2-one;

4-(4-Fluorobenzyl)-8-isopropyl-3-(4-propoxybenzyl)-l-oxa-3,8-diaza-

spiro[4.5]decan-2-one;
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4- (4- Fl uorobenzyl)-3-(4-isobutoxybenzyl)-8-nethyl -1 -oxa-3, 8-di aza-

spi ro[ 4. 5] decan- 2- one; 3-

(4-Di fl uoronet hoxybenzyl ) -4-(4-fl uorobenzyl)-8-nethyl-1-oxa-3, 8-diaza-
spiro[ 4. 5] decan- 2- one; 4-(4-

Fl uor obenzyl ) -8-net hyl -3-(4-trifl uoronet hoxybenzyl) - 1- oxa- 3, 8-gij@&%2006

spi ro[ 4. 5] decan- 2-one; 4-(4-

Fl uor obenzyl ) - 8- net hyl - 3- (4- pent oxybenzyl ) - 1- oxa- 3, 8- di aza-

spi r o[ 4. 5] decan- 2- ¢nEycldpragyinitthyi-4-@-fluocrobenzyl)-3-(4-propoxybenzyl)-1-oxa-3,8-

fl uorobenzyl)-3-(4-jsobut oxybenzyl)-1-oxa-3, 8-di aza- spiro[4.5] decan-2-one;
4- ( 4- FI uor obeRBaFpyPizel¢£ldcsebdo8%y benzy! ) - 8- i sopr opyl - | - oxa- 3, 8- di aza-

spi ro[ 4. 5] decan- 2- @0€ciohexylmethyl-4-(4-fluorobenzyl)-3-(4- benzyl)-l-oxa-3,8-diaza-
8-Cyc|opropy|nethyl?%$%%f¥Yggrgheézyﬁfﬁb?%qgis%b%?%%?bgﬁgglf??-éxa@gf8-
di aza- spi r o[ 4 .spirafdGddecn-drae;, 53 28 June 2006

8- Cycl ohexyl net hyl -4-(4-f| uor nz - 3-(4-i sobut oxybenzyl ).- 1-oxa-3, 8-
di 22/ a- spi r)(;[ 4.5] 3(; o84 _ck:)_pegwg—?-?t?—%uo%tgnzyl)%-(4-propoxy erYzyBH-oXKa-)lS]ld]aza-

8- Cycl opent yl firdd-sfddsgn-oR@pzyl ) - 3- (4-i sobut oxybenzyl ) - 1- oxa- 3, 8- di aza-
spiro[4.5]decan-£—one;

4- (4- Fl uor obenzyl ) 832{[4, 3]Dadxotan:driesibryt)-3-(81lpgohenzyh &t-(4n proppkylsnedy [ - 1- oxa-

3, 8-di aza-spiro[4.5].decan-2-one; 8-(2-[1,

3] Di oxol an- 2- Wg‘étg%ﬁ‘%a: sz-‘r(’%‘-'ﬁHﬁdcﬁ‘P%a‘ge“ﬁzyl ) - 3- (4-i sobut oxybenzyl ) - 1-

oxa- 3, 8- di aza- spi r al(4-Fa}d6Eanyl$8JDE2-oxo-imidazolidin-1-yl)-ethyl]-3-(4-

4- (4- Fl uor obenzyl ) - 3- (4-i sobut oxybenzyl )-8-[2- (2-oxo- 1 mdazolidin-I-yl)-
ethyl]- 1- oxaPsomexpcazd)}-dxpoidiszaieasit-2ldesaa; 2-ane 4- FI uor obenzyl ) - 3- (4-

i sobut oxybenzyl )-8 3[(%: g&%(l}rgé&%e%bg%bg?(%{l)g%gaﬁ?é—?%aﬁe@?gb%hiyl)-l—oxaﬁ ,8-diaza-

1-yl)-propyl]-1-oxa- SpIr
4- (4- Fl uor obenrgiyd[-53decdn-22abuUt oxybenzyl ) - 8- ( 2- net hyl - t hi azol - 4-yl -net hyl ) -
1- oxa- 3, 8-di aza-spi ro[ 4. 5] decan- 2- one;

(4°Chl or obenzy ) - 3G S EBURSyBRRRPFY B prohenaiys dsoproykkna-3.5-
ZPégﬁgﬁli!?2??%F%?§%539$F§?§gt%?fsobutoxybenzyl)-1-oxa-3,8-diaza-
spi r o[ 4. 5] decan- 2- 8rd:Cyclopropylmethoxybenzyl)-8-cyclopropylmethyi-4-(4-fluorobenzyl)-1-
oxa-3,8-diaza-spiro{4.5]decan-2-one,
3-(4-Cyclopropylmethoxybenzyl)-8-(2-[ 1,3 [dioxolan-2-yl-ethyl)-4-(4-
fluorobenzyl)-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;
3-(4-Cyclopropylmethoxybenzyl)-4-(4- fluorobenzyl)-8-[2-(2-oxo-
imidazolidin-1-yl}-ethyl]-1-oxa-3,8-diaza-spiro[4.5]decan-2-one;
8-(2-[1.3]-Dioxan-2-yl-ethyl)-4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-l-oxa-
3,8-diaza-spiro[4.5]decane-3-one;
4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-{3-[(S)-4-isopropyl-2-0Xo-
oxazolidin-3-yl}-propyl } -1-oxa-3,8-diaza-spiro[4.5]decane-3-one;
1-(4-Fluorobenzyl)-2-(4-methoxybenzyl)-8-methyl-1,2,8-triaza-
spiro[4.5]decan-3-one;
2-(4-Ethoxybenzyl)-1-(4- fluorobenzyl)-8-methyl-1,2,8-triaza-
spiro[4.5]decan-3-one;
1-(4-Fluorobenzyl)-8-methyl-2-(4- propoxybenzyl)-1,2,8-triaza-

spiro[4.5]decan-3-one;
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4- (4- Chl or obenzyl ) - 3- (4-i sobut oxybenzyl ) - 8-i sopr opyl -1 - oxa- 3, 8-di aza-

spi ro[ 4. 5] decan- 2- one;

8- Cycl opropyl net hy- 4- (4- chl orobenzyl ) - 3- (4-i sobut oxybenzyl ) - 1- oxa- 3, 8-

di aza-spi ro[ 4. 5] decan- 2-one; 8- Cycl ohexyl net hyl - 4-(4-chl orobenzyl) - 3- (4-

i sobut oxybenzyl ) - 1-oxa- 3, 8- di aza-spiro[ 4. 5] decan-2-one; 8- (2-28¥uneIho6

D oxol an- 2-yl -et hyl ) -4-(4-chl orobenzyl) - 3-(4-i sobut oxyboenzyl)- 1-

oxa- 3, 8-di aza- spi ro[ 4. 5] decan- 2- one;

4- (4- Chl or obenzyl ) 134{Rludrslednu{1p2y(besupydpox Soen 2yl |-8-nostloyl4 1rd, Skadazbi di n-1 -yl ) -

et hyl ]-1-oxa- 3, 8-di aza-spiro[ 4. 5] decan- 2- one;

3- (4- 1Di f | uor SHERIAGHIASEMZ YIS~ 4- (4-f | uor obenzyl ) - 8-net hyl - | -oxa- 3, 8- di aza-

spi ro[ 4. 5] decan- 2- ang; N2 Q. } triaga.
3-(4-D‘f|uoronethogggéﬂgép%-ngt gﬂggg?%??whgg%t%%é?%?-%?ﬁ&a-B,8-diaza-
spi r o[ 4. 5] decapa@4didecarg3-ofid- Di f | uor onet hoxybenzyl ) - 4- (4-f1l uorob enzyl) - 8-
sopropyl -1-oxa-3, 8-di aza- spiro4.5]degan-2-0ne; 8-Cycl qpr. net hyl -3

- (4-di | uf or onet hox?fﬂg'réw?ﬁjl‘%g’kﬁqth’vg\l;%@%z’%ﬁlqorebepw}%'m&%ﬁ?ig'mam'

3, 8-di aza- spi ipldf43l4RERD-0Az.0NE;

8- Cycl ohexyl met hyl - 3- (4-di f| uor onet hoxybenzyl ) - 4- (4-fl uor obenzyl ) - I - oxa-
3, 8- di aza- spi r o[ 4. 3H{dddunrolengylp2- G-isabubiyberyy briemhbxl badyipga-8- (2- 1,
3]dioonan-2-yI:§;%%%%-4- 4- fluorobenzyl) -

1- oxa- 3, 8- di asRI LS ISFR B 4&can- 2- one; 3- (4- D

f1 uoromet hOXybenZyIz)(443immfd1¢tﬂcs:@5amgwlD@ﬂﬁcﬁo&eﬁzﬁx@qﬁmﬂamsit@uza: |-
yl)-ethyl]-1-oxa-3, 8-di aza-spi ro[ 4. 5] decan- 2-one; 8-

Et hyl - 4- (4-f | gpEeIAendapr)-38neA-trif| uor omet hoxybenzyl ) - 1- oxa- 3, 8- di aza-

spi ro[ 4. 5] decan- 2- gng; e A (A ) oA

4- (4-1 uorobenzyl) - ﬁ?é%%?%%??ﬂéﬁfﬁﬁg?r VJ%PB%%Fﬁ3¥§§§ﬁ%l?fgfigﬁ%ﬂs,s-diaza-
spi ro[ 4. 5] decapird4GindecaiB3Opie] opr opyl net hyl - 4- (4-fl uorob enzyl)-3
-(4-trifluorometho iaza-spiro decan- 2- one;

8- Cycl ohexyl et hyl ﬁ%—2(%%%%’%@%3%%?%@%&(9@{%‘?ff“ﬁ)ﬁ‘&'i;?g%'m%?/‘be nzyl)-1- oxa-
3,8-diaza-spi@Q&éggmgggégk%épne;
1-(4-Chlorobenzyl)-2-(4-ethoxybenzyl)-8-methyl-1,2,8-triaza-spiro[4.5]
decan-3-one;
1-(4-Chlorobenzyl)-8-methyl-2-(4-propoxybenzyl)-1,2,8-triaza-
spiro[4.5]decan-3-one;
1-(4-Chlorobenzyl)-2-(4-isobutoxybenzyl}-8-methyl-1,2,8-iriaza-
spiro[4.5]decan-3-one;
1-(4-Chlorobenzyl)-2-(4-cyclopropylmethoxybenzyl)-8-methyl-1,2,8-triaza-
spiro[4.5]decan-3-one;
1-(4-Chlorobenzyl)-2-(4-difluoromethoxyboenzyl)-8-methyl-1,2,8-triaza-
spiro[4.5]decan-3-one;
1-(4-Ethylbenzyl)-2-(4-ethoxybenzyl)-8-methyl-1,2,8-triaza-spiro[4.5]decan-
3-one;
1-(4-Ethylbenzyl)-2-(4-isopropoxybenzyl)-8-methyl-1,2,8-triaza-
spiro[4.5]decan-3-one;
1-(4-Ethylbenzyl)-2-(4-isobutoxybenzyl)-8-methyl-1,2,8-triaza-

spiro[4.5]decan-3-one;
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8- Cycl opentyl - 4- (4-fl uorobenzyl )-3-(4- trifluoronethoxybenzyl)-1-oxa-3, 8-
di aza-spi ro[ 4. 5] decan- 2-one; 8-(2-[1,

3] Di oxol an- 2-yl -ethyl )-4-(4-fl uorobenzyl)-3-(4- trifluoromethoxybenzyl)-
1- oxa- 3, 8-di aza-spi ro[ 4. 5] decan- 2-one; 4-(4-

Fl uor obenzyl)-8-[ 2-(2-oxo-i m dazolidin-1-yl)-ethyl]-3-(4- 28 June 2006
trifluoronmethoxybenzyl)- 1-oxa-3, 8-diaza-spiro[4.5]decan-2-one;

8- Et hyl - 4- (4-f | uorobenzyl ) - 3- (4- propoxybenzyl ) - 1- oxa- 3, 8- di aza-

spi ro[ 4. 5] decan- 2- an@;Ethylbenzyl)-2-(4-cyclopropylmethoxybenzyl)-8-methyl-1,2,8-triaza-

4- (4- Fl uor obenzyl) ﬁgmso ropyl - 3- (4- propoxybenzyl ) - 1- oxa- 3, 8- di aza-
spi r o[ 4. 5] dec&Rrd4 gidecasd-088" june 2006

8- Cycl opr opyl et hyl |-t 3afeth | - 3, 8-

di aza- spi rof 4. S]deééﬁiﬁﬁ%ﬁﬁﬁ9ﬁ%ﬁﬁaﬁﬂi( oRﬁ&B&ﬁ%ﬂﬁﬂ%ﬂ]ﬁIéhﬂ&@

8- Cycl ohexyl neping{H-54decdn-Bioner obenzyl ) - 3- (4- pr opoxybenzyl ) - 1- oxa- 3, 8- di aza-
spi ro[ 4. 5] decan- 2- .

8- Oycl opent yl - 4- (A2RRIPBHER SN Losnp SRRy edvlh A 1851 aza.
spiro[4.5] deC@PmQZI% ax{isio%e[ 1,
3] b oxol an-2-yl -ethyl ) - 4- (4- quorobenzyI) 3-(4- r%foxybenzy

oxa- 3, 8- di aza- spi r 3j(4-Bflueromsthexpreazyl)-1-(4-fluorobenzyl)-8-isopropyl-1,2, S-tﬂaza-

4- (4- Fl uor obenz, 2- 0X0- i mdazolidin-1-yl)-ethyl]-3-(4-
propoxybenzyl %ﬂhsik%még 3 &za- spiro[ 4. 5] decan- 2-one; 3-(4-

Cycl opr opyl net hoxybqnmﬂho@nﬁtﬂaxybeﬁzﬂﬂi f(4 flabebenz )l Y-cykidpriepyBn&hdi B2 8-

spi ro[ 4. 5] decan- 2- one

3- (4- CycloproﬁVﬁﬁéﬁﬁ@%ﬁﬂ@W@Vﬁ%mﬂe(4 f1 uor obenzyl ) - 8-i sopropyl - | - oxa- 3, 8-
di aza-spiro[ 4. 5] de

3-(4-Cyclopropylne?ﬁoxy enzﬁF}méyfmz %b#%gﬁﬁnbmﬁﬂJ8(2EI¥?ﬁéﬁé eﬁ%yl) 1-
oxa- 3, 8- diazae&QDFDQﬂ4ﬁ¢ﬁe@ﬁﬁﬁ2ﬂ¢ﬁmi3one

3- (4- Cycl opropyl net ho ybenz %1 S]gloxo et hyl)-4-(4-
f 1 uor obenzyl)- 1- oﬁézgﬂ- % m@ﬁ?ﬁb 45f L ﬁ 284“ aza-
3- (4- Cycl opr opyj %mﬂ%Mng%¥|) 4-(4- quorobenzyI) 8- [ 2- (2-oxo
i m dazol i di n- ﬂ? ] - I- oxa- 3, 8- di aza- spi r o[ 4. 5] decan- 2- one;
8-(2-[1. 3] -Di oxan- 2(&HﬂmﬂﬁymﬁﬁﬁzﬁﬂaibubxﬁhﬁnﬂyByﬁ$nnﬁtﬂsdhmMuxybenzyl)-1-ox
a- 3, 8-diaza-s 2% Lg cane- 3- one;
1ro[ ]decan-3-one;
8-Cyclopropylmethyl-1-(4-fluorobenzyl)-2-(4-isobutoxybenzyl)-1,2,8-triaza-
spiro[4.5]decan-3-one;
8- (2-]1, 3] dioxolan-2-yl-ethyl)-1-(4- fluorobenzyl)-2-(4-isobutoxybezyl)-
1,2,8-triaza-spiro[4.5]decan-3-one;
4-(4-Ethoxybenzyl)-5-(4- fluorobenzyl)-9-methyl-1-oxa-4,9-diaza-
spiro[5.5]undecan-3-one;
5-(4-Fluorobenzyl)-9-methyl-4-(4-propoxybenzyl)-1-oxa-4,9-diaza-
spiro[5.5]undecan-3-one;
5-(4-fluorobenzyl)-4-(4- isobutoxybenzyl )-9-methyl-1-oxa-4,9-diaza-
spiro[5.5]undecan-3-one;
5-(4-fluorobenzyl)-9-methyl-4-(4-trifluoromethoxybenzyl)-1-oxa-4,9-diaza-
spiro[5.5]undecan-3-one;
5-(4-Chlorobenzyl)-4-(4- isobutoxybenzyl)-9-methyl-1-oxa-4,9-diaza-spiro[5.

5]undecan-3-one;
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4- (4- Fl uor obenzyl ) - 3- (4-i sobut oxybenzyl )-8-{3-[(S)-4-isopropyl - 2- oXo-
oxazolidin-3-yl]-propyl} -I-oxa-3, 8-diaza-spiro[4.5]decane- 3-o0ne;

1- (4- Fl uorobenzyl) - 2- (4- net hoxybenzyl )-8-nmethyl -1, 2,8-tri aza-

spiro[ 4. 5] decan- 3-one; 2-(4-Ethoxybenzyl)-1-(4-

fl uorobenzyl)-8-nmethyl-1,2,68-triaza- spiro[4.5] decan-3 -one; 28 June 2006

1- (4- Fl uor obenzyl) - 8- net hyl - 2- (4- propoxybenzyl)-1,2,8-triaza- spiro [4.5]
decan-3 -one; 56 28 June 2006

1- (4- Fl uor obenzyl ) 534{@hloebarzePaxitb eytioprdpylnetkdtypenad])2Q-ethyl-azma-4,9-

spiro[ 4. 5] decan- 3- one;

2- ( 4- But oxybe B pPIRl A1ydgearoheRfsy| ) - 8- net hyl - 1, 2, 8- tri aza-

spi ro[ 4. 5] decan- 3- gfﬁhylZS-éﬁﬂ%fE)'b&&?/ P4 YRERBVI-dxald, o Aidzh 10T Ob
enzyl)-8-methyl-1,2, 8-triaza- spiro[4.5]decan-3-one; 1-(4-Fl uorobenzyl)-2-
(4-i sobut oxybepzg(b)J@wdreanh3rbnet, 2, 8-t ri aza- spiro[ 4. 5] decan- 3- one;

2- (4-Di | uor onmet hoxyb | )-1- (.4-fl ugrob en )-8 nmethyl-1,.2 8-triaza-

spi ro[ 4. 5] decan- 3- ﬁf@%%@%’%ﬂé}ﬁ&%ﬁ Oxy em)ﬁy'b'me%hﬁﬂ’ﬁé‘"maza"

enzyl) - 8- met hypiras(4uddetdnl uefigmet hoxybenzyl ) -1, 2, 8-triaza-

spi ro[ 4. 5] decan- 3- one; )

1- (4- Fl uor obenzyl ) ld4rdeargbenzyl)-2-(hesyclopyaphnsihoxyberzyB-Y mpthyll,2,9-triaza-
spiro[ 4. 5] decani-r3[- %glel' ccan-3-one:

1-(4-Chl or obersngy? )5'- - ‘(Lléf- et’hoxXybenzyl )-8-nmethyl -1, 2, 8-tri aza-spiro[ 4.5]
decan- 3-one; 1-(4- Ghhanediebenyll)-284iRbhokyeneA)-preaedyoEntydz- 1, 2, 8-tri aza-
spi ro[ 4. 5] decan- 3- one;

1- (4- Chl or oberPY9lp-Sundecqnspif oxybenzyl ) - 8- met hyl - 1, 2, 8-t ri aza-

o242l S S e bt e 20
spi r o[ 4. 5] decapidSohaidecan-3-one; .
L (4 ol orabenzy ) 2 b S O TR B RR N S BaR Bl 2 & T @2
spiro[5.5]Jundecan-3-one;
1-(4-Fluorobenzyl)-2-(4- cyclopropylmethoxybenzyl)-9-ethyl-1,2,9-triaza-
spiro[S. 5]undecan-3-one;
2-(4-Ethoxybenzyl)-1-(4-fluorobenzyl)-8-methyl-1,2,4,8-tetraaza-
spiro[4.5]decan-3-one;
1-(4-Fluorobenzyl)-2-(4- isobutoxybenzyl)-8-methyl-1,2,4,8-tetraaza-
spiro[4.5]decan-3-one;
2-(4-Diflnoromethoxybenzyl)-1- (4-fluorobenzyl)-8-methyl-2,8-diaza-
spiro[4.5]decan-3-one;
1-(4-Fluorobenzyl)-2-(4- isobutoxybenzyl)-8-methyl-2,8-diaza-
spiro[4.5]decan-3-one;
2-(4-Cyclopropylmethoxybenzyl)-1-(4-fluorobenzyl)-8-methyl-2,8-diaza-
spiro[4.5]decan-3-one;
8-Ethyl-1-(4-fluorobenzyl)-2-(4- isobutoxybenzyl)-2,8-diaza-spiro[4.5]decan-
3-one;
8-(2-[1,3]Dioxolan-2-yl-ethyl)-1-(4-fluorobenzyl)-2-(4-isobutoxybenzyl)-2,8-

diaza-spiro[4.5]decan-3-one;

59



1- (4- Et hyl benzyl ) - 2- (4- et hoxybenzyl)-8-nethyl -1, 2,8-triaza-spiro[4.5]decan
3-one; 1-(4-Ethylbenzyl)-2-(4-isopropoxybenzyl)-8-nethyl-1,2,8-triaza-

spi ro[ 4. 5] decan- 3- one;

1- (4- Et hyl benzyl ) - 2-(4-i sobut oxybenzyl)-8-nethyl-1,2,8-triaza- spiro[4.5]
decan- 3-one; 57 28 June 2006 28 June 2006

1- (4- Et hyl benzyl)-2-(4-cycl opropyl net hoxybenzyl )-8-nethyl -1, 2,8-tri aza-

spi ro[ 4. 5] decan- 3- one;

1- (4- Et hyl benzyl ) - 8-(@aikiybrodrefidxienkyyor( o MRblvbxydytnizite)hyl-1,38-Baka-1 aza-
spiro[ 4. 5] decan- 3- one; 2-(4-Difl uoronet hoxyb

enzyl)-1-(4- fﬁﬂﬁﬂﬂﬁgﬁﬁﬁmgcﬁﬂethyl 1,2, 8-triaza- spiro[4.5]decan-3-one;

2-(4- E’flUorO”Etho&%ﬁFﬂ%%%é%#néﬁaﬂ&ﬂﬁ&ﬂpﬁﬁéﬁbErﬁﬂhﬁQEigﬁﬁhal 2, 8-triaza-

spi ro[ 4. 5] decan- 3- ong;

f | uor onet hoxy pnajylS)detaf-2-ahkuor obenzyl ) - 8- cycl opr opyl met hyl -1, 2, 8-
triaza-spiro[4.5] decan- 3-one ; .

2. (4-Di 1 uor omet honyBanEPRPYIRgheTYRE s b yorebepa) Bl b-ies: y 1
ethyl)-1, 2, 8- thag 18dehi-0lohe D] decan- 3- one;

8-Ethyl-1-(4-fluoro enzyl ) - 2- (4-i sobut oxybenzyl)-1,2,8-tri aza-

spi r o[ 4. 5] decan- 3- @ériéthyl- 4 (4-fluorobenzyl)-3-(4- 1sobutoxybenzyl) 1, 3 8-triaza-

1- (4- Fl uor obenz) sobutoxybenzyl) 8-isopropyl-1,2,8-triaza-
spi ro[ 4. 5]dec<’§1‘W¥‘3<{=4(ﬁ%(C BEE opropyl nethyl - | -(4-fl uorob

enzyl)-2- (4-isobut wt[@r3}Jyllo)aolanz,yl%tﬁyntza@aﬁu&mdn@{zmE(]xdﬁfbmxﬁb@aﬁ) 8-
(2-[1, 3] dioxolan-2-yl- ethé&% 1-(4- fluorobenzyl)-2-(4-isobutoxybezyl)-
1,2,8-tri aza- 9pi- $"@‘1€{ZASB1}0[dé arg2-08¢ie; 4- (4- Et hoxybenzyl ) - 5- ( 4-

by B TG i) 2092 e
;piro[5.5]undefﬁﬂ5aﬁmﬂﬁcmﬁ&bﬂefluorobenzyl) 4 (4-
| sobut oxybenzyl) -9 1 rr(e; Flalcl;rollaenzyl) -ZAE4 Egzclopropylmc:: hlogq(?b enzyl)-b-ngjer’ggﬁiaft% trla-zg-n ©
spiro[5.5]undecan-3-one;
1-(4-Fluorobenzyl)-2-(4-isobutoxybenzyl)-9-methyl-2,4,9-triaza-spiro[ 5.
5]undecan-3-one;
1-(4- Fluorobenzyl)-2-(4-trifluoromethoxybenzyl)-9-methyl-2,4,9-triaza-
spiro[5.5]undecan-3-one;
1-(4-Fluorobenzyl)-2-(4-isobutoxybenzyl)-9-cthyl-2,4,9-triaza-spiro[ 5.
5]undecan-3-one ;
4-(4- Ethoxybenzyl)-5-(4-fluorobenzyl)-9-methyl-1-oxa-3,9-diaza-
spiro[5.5]undecan-2-one; '
3-(4-Ethoxybenzyl)-5-(4-fluorobenzyl)-9-methyl-i-oxa-3,9-diaza-
spiro[5.5]undecan-2-one;
3-(4-Ethoxybenzyl)-4-(4-fluorobenzyl)-9-methyl-1-oxa-3,9-diaza-
spiro[5.5]undecan-2-one;
5-(4-Fluorobenzyl)-4-(4-propoxybenzyl)-9-methyl-1-oxa-3,9-diaza-
spiro[S.5]undecan-2-one;
5-(4-Fluorobenzyl)-3-(4-propxybenzyl)-9-methyl-1-o0xa-3,9-diaza-spiro[ 5.

5]undecan-2-one;
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5-(4-fluorobenzyl)-9-nethyl-4-(4-tfluoronethoxybenzyl) - 1-oxa-4, 9-di aza-
spi ro[ 5. 5] undecan- 3- one;

5- (4- Chl or obenzyl ) - 4- (4-i sobut oxybenzyl ) - 9- net hyl -1 - oxa- 4, 9-di aza- spiro[ 5.
5] undecan- 3-one; 58 28 June 2006 5-(4-Chl orobenzyl)-4-(4-

cycl opropyl met hoxybenzyl ) - 9- net hyl -1 - oxa- 4, 9- di aza-spiro [5. 98 naeddecan- 3
-one; 9-Ethyl-5-(4- fluorobenzyl)-4-(4-propoxybenzyl)-1-oxa-4, 9-di aza-

spi ro[ 5. 5] undecan- 3- one;

1- (4- Fl uor obenzyl ) 4244 Blustobenayhen@yprppQeybaidyi)t o-thethyBl ora-8 Hadiaza-

spi ro[ 5. 5] undecan-_3- ong; 1-84-Fluorobenzyl)-2-(4-

cycl opr opyl metSHEXy A= HORBt hyl - 1, 2, 9-tri aza- spiro[5.5] ndecan- 3- one;
1- (4- Fl uorobenzyl) SZ(H(F‘}ﬁdr?PJ(ﬂg}d%X}f@%b%}ﬁo)@%nﬂg5—(bﬁﬁétﬂy12b-¢9fat3,9-%¥e%a-

spi ro[ 5. 5] undecan- 3-one; 1- uor obenzyl ) -

pr opoxybenzyl sp@e[réfimdecah; 208t ri aza- spiro[ 5. 5] undecan- 3- one;

1- (4- Et hyl benzyl)-2-,,(4-i sobut.oxyben -9- yl - ,9-triaza- spiro
[ 5. 5] undecan- 3 - Oné;-(4fﬁ1€%91|)_einag?—§6g—ﬁ§fp¥;&§be€%ﬁs-a-metﬁ'ﬂ%-oxa-i,b- laza-

cycl opropyl nmetg ,?@ﬁmaﬁpﬂoﬂghyl-1,2,9-triaza- spi ro[ 5. 5] undecan- 3- one;
2- (4- Et hoxybenzyl) - 1- (4-fl uorobenzyl )-8-nmethyl -1, 2, 4, 8-tetraaza-
spi r o 4. 5] decan- 3- 4rlé: Ethogyberesinp-¢b8nespbynzal) (dmethyl-2-oxa-4,9-diaza-

i sobut oxybenzyl ) -8-nmethyl -1.2 4, 8-tetraaza- spiro [4.5]decan-3 -one;
2-(4-Difl uor oﬁ%‘z’?ﬁxﬁ“é%%}’r%?‘l% (4-f1 uor obenzyl ) - 8- met hyl - 2, 8- di aza-

spi ro[ 4. 5] decan- 3- gne@;FldorbKenkl)rar(@benzosybenZyl) 4= methyl-2-oxa-4,9-diaza-spiro[ 5.
i sobut oxybenzyl) - 8-net hyl - 2, 8-di aza- spiro[4.5]decan- 3-one;
2- (4- Cycl opr opyMeEtHok 9B enzyl ) - 1- (4-f | uor obenzyl ) - 8- net hyl -2, 8-di aza-

SUEL NI (41| or SanEy PP CRER SRS T 4 of . 5] decan
3- one; spiro[5.5]undecan-3-one;
5-(4-Fluorobenzyl)-4-(4-isobutoxybenzyl)-9-methyl-2-oxa-4,9-diaza-
spiro[5.5]undecan-3-one;
4-(4-Ethoxybenzyl)-5-(4-fluorobenzyl}-9-methyl-2-oxa-4,9-diaza-
spiro[5.5]undecan-3-one;
3-(4-Ethoxybenzyl)-4-(4-fluorobenzyl}-8-methyl-1-thia-3,8-diaza-
spiro[4.5]decan-2-one;
4-(4-Fluorobenzyl)-3-(4-methoxybenzyl)-8-methyl-1-thia-3,8-diaza-
spiro[4.5]decan-2-one;
4-(4-Fluorobenzyl)-3-(4-propoxybenzyl)-8-methyl-1-thia-3,8-diaza-
spiro[4.5]decan-2-one;
4-(4-Fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-thia-3,8-diaza-
spiro[4.5]decan-2-one;
8-Methyl-4-(4-methylbenzyl)-3-(4-trifluoromethoxybenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one, hydrochloride;
3-(4-Methoxybenzyl}-8-methyl-4-(4-methylbenzyl)-1-oxa-3,8-diaza-
spiro[4.5]decan-2-one, hydrochloride;
(4R)- 4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-8-methyl-1-oxa-3,8-diaza-

spiro[4.5]decan-2-one; and
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8-(2-[1, 3] Di oxol an-2-yl -ethyl )-1-(4-fl uorobenzyl)-2-(4-isobutoxybenzyl)-2,8
- diaza-spiro[ 4. 5] decan-3-one; 59 28 June 2006

3-(4-Di fluoronet hoxybenzyl)-4-(4-fl uorobenzyl)-8-nmethyl- 1,3,8-triaza-
spiro[ 4. 5] decan- 2- one; 4-(4-Fl uorobenzyl)-3 -(4-isobutoxybenzyl) - 8-net hyl -
1,3,8-triaza- spiro[4.5]decan-2-one; 28 June 2006
3-(4- Cycl opropyl net hoxybenzyl ) - 4- (4-fl uorobenzyl )-8-nethyl- 1,3,8-triaza-
spiro[ 4. 5] decan- 2-one; 8-Ethyl -4-(4-fluorobenzyl)-3 -(4-isobutoxybenzyl)-
1,3, 8-triaza- spir ¢43-bldfeatbezgdns;(4-8sobdtokyendyl)-8-methyl-1-oxa-3,8-diaza-

] Di oxolan-2-y|-ethyla-4- 4-f| uor obenzyl ) - 3- (4-i sobut oxybenzyl) -

1, 3, 8-t ri aza- $pir¢lAPAdespRiéoRA- 2- one;

1- (4- Fl uorobenzyl) - 2- (4- et hoxybenzyl)-9-nethyl-2,4,9-tri aza-

spi ro[ 5. 5] undegan- ; . . .

174 F ot ober3y 1) (32050 SRS SSSTURE Kmyioas sL i Lo B fpr e greparation
spi r o[ 5. Gifunekeiia@anrent o &¢ating or preventing or alleviating the symptoms associated with a

1- (4- Fl uor obenzyl) - 2- (4-i sohut oxybenzyl )-9-net hyl -2,4,9-triaza-spi ro[5.

5] undec arﬂ;s@r@ﬂqg} a @a(ngnal, wherein inhibiting ari activity of a monoamine receptor is associated

Fl uor Obewfmlg -@s{o@&&'ﬂg%&%ﬁmﬂé&g&%w& haRnlRBlWla dsdtadk: tri aza-
spiro[5.5 und% an- 3- ong;

1- (4- Fl uorobenzyl) - 2- (4-i sobut oxybenzyl)-9-ethyl-2,4,9-triaza-spiro[b5.

5] undecan- 3-one; 4-(4- . . . . .

Et hoxybenzyl ) ’}g ( 4-T$1F U8t T3 Mo thY onoamine egplgy; iy 2 gerotonin receptor.
spi ro[ 5. 5] undecan- 2- one;

3- (4- Et hoxybenzyl ) -5- (4-fl uorobenzyl)-9-net hyl -1 - oxa- 3, 9-di aza-

spi r o[ 5. 5] und@éan- Zhemss of claim 24, wherein the serotonin receptor is the 5-HT2A subclass.
3- (4- Et hoxybenzyl ) -4- (4-fl uorobenzyl)-9-nethyl -1-oxa- 3, 9-di aza-

spi ro[ 5. 5] undecan- 2- one;

5- (4- Fl uor obengy! ) The (4 SRRMMOFREMIN) thOsdiBbhiyilredep X & i3 {18 @nfdlarervous
spi ro[ 5. 5] undecan- 2- one;

5- (4- Fl us¥g®@nzyl ) - 3- (4- propxybenzyl ) - 9- net hyl - | - oxa- 3, 9- di aza- spi ro[ 5.
5] undecan- 2- one;

27.  The use of claim 24, wherein the serotonin receptor is in the peripheral

nervous systerm.

28.  The use of claim 24, wherein the serotonin receptor is in blood cells or

platelets.
29.  The use of claim 24, wherein the serotonin receptor is mutated or modified.
30.  The use of claim 23, wherein the activity is signaling activity.
31.  The use of claim 23, wherein the activity is constitutive.

32, The use of claim 23, wherein the activity is associated with serotonin receptor

activation.
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60 28 June 2006 4-(4-

Fl uor obenzyl ) - 3- (4- pr opoxybenzyl ) - 9- net hyl -1 - oxa- 3, 9- di aza-

spi ro[ 5. 5] undecan- 2- one;

5- (4- Fl uor obenzyl ) - 4- (4-i sobut oxybenzyl ) - 9- net hyl -1 - oxa- 3, 9-di aza-

spi ro[ 5. 5] undecan- 2- one; 28 June 2006
4- (4- Fl uorobenzyl ) - 3- (4-1 sobut oxybenzyl ) - 9- net hyl - | - oxa- 3, 9-di aza-

spi ro[ 5. 5] undecan- 2- one; 4-(4-

Et hoxybenzyl ) 33: ( 41fsk 005 efrapayl heCrdiag fyinydneheldind dio@2efor the preparation
spi ro[ 5. 5] undecan- 3- one; . ) o . ,

5- (4- FI usH aseadispmenilor ireaHiog op B e g of aldevigingfhe sympiomsassodated ®ithgi r o [ 5.
Pl Uor obonsul S § bl shcrein intiiing an actvptiop of s mopogmipe eseptor is assosiaed
spi r o[ 5. 5fithndeloaiv] Giatlg beneficial response of said mammal to said disorder.

5- (4- Fl uor obenzyl ) - 4- (4-i sobut oxybenzyl ) - 9- net hyl - 2- oxa- 4, 9-di aza-

spi ro[ 5. 5] undecan- 3- one;

4- (4- Et hoxybenayl ) 19z (& & digmobenzydin 1 ABEAMh b PaPagbnRtiél hgha-

spi ro[ 5. 5] undecan- 3- one;

3-(4- Et hoxybenzyl ) -4-(4-fl uorobenzyl)-8-nethyl-I-thia-3, 8-di aza-

spi ro[ 4. 5] decan- 2- gne; . . . .

4" (4-F1 ot oben2yl ) 15 sk SRR fheg 2RSS AZETLE FYOEOAO: g aza-
spiro[ 4. 5] decan- 2- one;
4-(4-FIuorobenzyl)-3-(4-propo§ybenzyl)-8-nethy|-I;thia-3,8-diaza-

spi ro[ 4. 5] deca@ft- 2- dihe use of claim 34 wheréin the agonistic agent is endogenous.

4- (4- Fl uor obenzyl ) - 3- (4-1 sobut oxybenzyl ) - 8- net hyl -1 -t hi a- 3, 8-di aza-
spi ro[ 4. 5] decan- 2- one;

8- Met hyl - 4- (43net hyihbaszyt caid-3B4vliardih keakovaioh axgoneiaytd.- 1- oxa- 3, 8- di aza-
spi ro[ 4. 5] decan- 2- one, hydrochl ori de; 3

- (4- Met hoxybenzyl ) - 8- net hyl - 4- (4- et hyl benzyl ) - 1- oxa- 3, 8-di aza-
spiro[ 4. 5] decagr- 2- hlaride:. = . . :

A(4°T1 ot obengyl ) T3E PR S in i poaming srespros 2 syrgogngecsptor
spiro[ 4. 5] decan- 2-one; and 61 28 June 2006

39.  The use of claim 33 wherein the serotonin receptor is the 5-HT2A subclass.

40.  The use of claim 38 wherein the scrotonin receptor is in the central nervous

system.

41.  The use of claim 38 wherein the serotonin receptor is in the peripheral nervous

system.

42, The use of claim 38 wherein the serotonin receptor is in blood cells or

platelets.
43,  The use of claim 38 wherein the serotonin receptor is mutated or modified.

44.  Use of a therapeutically effective amount of one or more compounds of

formula I, as defined in any one of claims 1 to 22, for the preparation of a medicament for
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(45)-4-(4-fluorobenzyl)-3-(4-isobutoxybenzyl)-8-nethyl -I-oxa-3, 8-di aza-

spi ro[ 4. 5] decan- 2-one. 23. Use of a conpound according to any one of clains
1 to 22 for the preparation of a nedicanent for treating or preventing or
alleviating the synptons associated with a disorder in a manmal, wherein
inhibiting an activity of a nonoam ne receptor is associated ittt 2806
physi ol ogi cal |y beneficial response of said manmal to said disorder. 24.
The use of claim 23, wherein the nonoami ne receptor is a serotonin

r ecept or .treafhig a dikense senditfonclekcted Z4m thh groap rotdiging @f e¢hiwviphreneag ppthosis, s t he
5- HT2A supcl ass. . 26. The use of clajm 24, . ejn the serotaonin receptor
Ps i ¢ horeEmpad by B apddissd Pwﬁt@Sﬁlﬁﬁﬁﬁne%idmgzmduw@er ein the

ser ot oni MyIRGRREL fredthehDintied RSN AR i grNRE, WP SeRYidh &Ronddsis, WiBodpa&n, Of
claim 24, wherein the serotonin receptor is in blood cells or platelets.
29. The ushemfa, dépatssioddanxdtygengraliansichetioirde sleapabwpdars andsappetitat ed or
nndifieddf %9. The use of claim23, wherein the activity is signaling
activity. "% rhe use of claim23, wherein the activity is constitutive.
32. The use of claim23, wherein the activity is associated with serotonin
receptor activation. 62 28 June 2006 33. Use of a conpound according to any
one of cl ai s 4% t o The upaef dim 44 wperetthodiscase cenditiaiie avtegted from tha gyl ng or
preventing, 8l lolf%ﬁ %Eeiaélgn th}%m%xggtvag&s AR5 81 Abgd. i th a disorder in a
mamal , erelm 9 NG i I'ng an acti'va bn Of a RoNoani ne receptor is
associated wth a physiologically beneficial response of said mammal to
said disorder. 34. The use of claim 33 wherein the activation_is by an
agoni stic agedf: Fhe usf dlpiw 45 wherginihadisee paidifionds sdhiromhisniee agent i s
exogenous. 36. The use of claim 34 wherein the agonistic agent is
endogenous. 37. The use of claim 33 wherein the activation is
constitutive. 438. The usise odfimeldaivherdi thidr@iseaiser cdrlditiomis odgraine. r eceptor is a
serotonin receptor. 39. The use of claim 33 wherein the serotonin receptor
is the 5-HT2A subcl ass. 40. The use of claim 38 wherein the serotonin

receptor is ingtheaentd @ cldilMOWResiSheMkestd contitfonys BsyRhostd. @l m 38 wherein
the serotonin receptor is in the peripheral nervous

49,  The use of claim 44, wherein the disease condition is depression.

50. The use of claim 44, wherein the disease condition 1s anxiety.

51. The use of claim 44, wherein the disease condition is hallucinosis

52.  The use of claim 44, wherein the disease condition is generalized anxiety
disorder.

53.  The use of claim 44, wherein the disease condition is a sleep disorder.

54.  The use of claim 44, wherein the disease condition is an appetite disorder.

55, The use of claim 44, wherein the disease condition is associated with

dysfunction of a monoamine receptor.

64



system 42. The use of claim 38 wherein the serotonin receptor is in blood
cells or platelets. 43. The use of claim 38 wherein the serotonin receptor
is nutated or nodified. 44. Use of a therapeutically effective anmount of
one or nore conmpounds of fornmula I, as defined in any one of clains 1 to
22, for the preparation of a nedicanment for 63 28 June 2006 t reatiddoQ

di sease condition selected fromthe group consisting of schizophreni a,
psychosi s, drug-induced psychosis, treatnent-induced psychosis,

hal | uci nosi s, drug-induced hallucinosis, treatnent-induced hall ucinosis,

m grai ne, hypertension, thronbosis, vasospasm jschem a, depr.ession,

anxi ety, gener8l arl¥F8psolflag el hergindas digrase ponditonds assqpiptet "8 di sor der s.
45. The usg Rincral éémhﬁ@&kﬁﬁﬂ the disease condition is selected fromthe
group consisting of hypertension, thronbosis, vasospasm and ischem a. 46.
The use of claim44, wherein the disease condition is schizophrenia. 47.
The use of claim4 wherein the di sease.condition i.s mgraine. 48. The use
of claim44, wHerei ePFF'e‘)fg‘il[aé’@a% ewg%rﬁﬁli tﬁ? giseass condiignds Pssg.ogatﬁg Wifhhe use of
clain144dnagggggahmﬂ%f9b§&ﬁ§ﬁeggagbﬁion i s depression. 50. The use of
claim 44, wherein the disease condition is anxiety. 51. The use of claim
44, wherein the disease condition is hallucinosis 52. The use of claim 44,

wherein the digeas cond”;ﬁon‘hs geneQﬁlized anxieéé di%o%ggﬂymﬁstmjhe use
of claimad, wher einetHe T 4o VEGHY i BRITEILC LCRRIBT PSS PE " EF " The use
of claim 44, wherein the disease condition is an appetite disorder. 55.
The use of claim44, wherein the disease condition is associated with
dysfunction off% ndheass sfeldmdSpylnrein gie sswtonimecconon's & S-HfdApskelys. ¢l ai m
44, wherein the disease condition is associated with activation of a
nonoam ne receptor. 57. The use of claim 44, wherein the disease condition

IS associ at ed 601 t h The nes efadant Bovherdih yheGkrommiuo saepier it &cthptcatral b&voilshe use
of claim 44, wherein the nonoam ne receptor is a serotonin receptor

system.

61.  The use of claim 58 wherein the serotonin receptor is in the peripheral nervous
system.

62.  The use of claim 58 wherein the serotonin receptor is in blood cells or
platelets.

63.  The use of claim 58 wherein the serotonin receptor is mutated or modified.

64.  Use of a therapeutically effective amount of one or more compounds of

formula 1, as defined in any one of claims 1 to 22, for identifying a genetic polymorphism
predisposing a subject to being responsive to said one or more compounds of claim 1,
wherein said identifying comprises:

administering to a subject a therapeutically effective amount of said one or more
compounds of formula ;

measuring the response of said subject to said compounds, thereby identifying a
responsive subject having an ameliorated disease condition associated with a monoamine

receptor; and
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59. The use of claim58 wherein the serotonin receptor is the 5-HT2A

subcl ass. 60. The use of claim58 wherein the serotonin receptor is in the
central nervous system 61. The use of claim58 wherein the serotonin
receptor is in the peripheral nervous system 62. The use of claimb58
wherein the serotonin receptor is in blood cells or platel et3g 162 20dh1e use
of claimb58 wherein the serotonin receptor is nutated or nodified. 64. Use
of a therapeutically effective anount of one or nore conpounds of formula
|, as defi ned identifiyiyg opencté pellymionhisin inah@Rspdmeiveisdlgadt] $#éraig the geanid | C

pol ynmor phi sm pr.edi spesi ng a subject. to bei ng responsive to said one or
nmore co Rjpmgr 1%013,%“\‘/‘%8?1]&? ﬁe@&?ﬁpﬁnﬁé‘%ﬂ?f RFPeBHDbr i ses:

adm nistering to a subject a therapeutically effective anount of said one
or nore conpounds of fornula |I; measuring the response of said subject to
sai d conpound$S. t hdhelbye ¢fchdami Gdyivherem the e glomated diseasb perclitidraw assgciated

anel i orate i e condi Ll ssociated wi.th a nonoam ne receptor; and 65
28" Sune. 20860 JAT FEST G- g8 AR S BETGHRHATER FRPORL 1 esponei ve suby et
wherein the genetic pol ynorphi sm predi sposes a subject to being responsive
to the compound. 65. The use of claim64, wherein the aneliorated disease
condition i s #®§socilkeeda therapputicaly stieqrive pamguntel oBe prmpEesomppuyls obf

nonoam n i ec ors. .66 ther.apeut. i nount of
one_or oy and s AREA3 aRPorefsfhs Pt PAERH AR syl SRR T
22, for itetefidnt With@na oskbjeatithesdonipdhds dfelaimtl( eahpeiig ddtdcking iR posscger e of

t he conpounds of claim 1, conprising detecting the presence of a

pol ynor pHif 8 prliEsplism geqosding to (g4 66
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