WD 01/ 66521 PCT/ US01/07187 Field of the Invention AZACYCLI C COMPOUNDS FOR
USE | N THE TREATMENT OF SEROTONI N RELATED DI SEASES 5 The present invention
rel ates twonD§Bk1 conpounds that affect nonoam ne recept opeT/USOICI7WRH NQ
serotonin receptors. The invention specifically provides conpounds that are
active as inverse agonists, and therefore also as antagoni sts, at the

5- HT2A subtype of hunman serotonin receptors. The invention al so provides
met hods, utilizing the conpounds gi égg i pvention for nodul ati ng 5- HT2A
receptor- medi ated 10 events, that ArdAElEMVEREPt eating or alleviating

di sease cond?RFOREC iHMRANFEh FORTAF FiNc B9 SREAGIENThET &CEYVIEY RoHA THeserasrs
receptors is beneficial. Background of the Invention Serotonin or

5- hydroxytryptam ne (5-HT) plays a significant role in the functioning of
t he manmal i an body. In the central nervous system 5-HT is an 15 inportant
neurotransnitter andheerescohpuentian salatesianoya compriundsiheichifent mersamiiover se
behaviors and S L j I 0g- | [ ving pain,

| earni ng and ﬁ%ﬁ@?ﬁjS§%§%ﬁ?&§§ﬁ%3?§?§ﬂbgﬁ rg%ﬁﬁﬁgR%gg€ﬂ¥§§%@§%ture and

bl ood pressur e compoundethasge acive eoinvenss agoeistst aditherploryadsoans antaporidtgat theol e i n

the control syst of .the_ .afferent .peripher noci.cepiors (Mul|gnier,
Rov. Nour ol . 1307524 Sibiyp &g B! SRbenibEpuRNS Too AEGHER BP R el S8
car di ovascul ar utihgnatielcegpealls ante gasitoaifteshifial SIYBIerBefiaivigedited been

ascribed to 5-HT. 5-HT has been found to nediate a variety of contractile,
secretory, And ¥t bRyl fyiatiag pealieiaing 1%?&?%@11@1&%1&%}9&%1%(1

nonvascul ar sMyQidicaAbS6f tRe SR 80heRRecoARE iPhRLALiT aggregation. (Fuller,
Bi ol ogy of Serotonergic Transm ssion, 1982: Boullin, Serotonin In Mental
Abnormal ities 1:316 (1978); 25 BBrdigaeund.f the Invemiomt onin and Behavi or,
(1973)). The 5-HT2A receptor subtype (also referered to as subclass) is
wi del y yet di scr et eSyrotupr @ssledraxyiryiteming e Thplayng sigiificdntitilaig thany
cortical, |inbi and f i .. eqi ) i l.ved in the
modul ati on of HisHERTe sEE AR hRRRLE, T PREMThG bl R tEn, PR AEE ) O,

subt ype i s @l sdampexint essechnanitiepindrmeuiphetiadhior thatik éngicdated irestichti®srsei N part,

pl atel et aggre ion, one of 30 the.initial steps in the process.of
Vaccul ar § hronBEREoH e UBRORITS ShHERIPE PP e BT GAm RSB BIBHY (FRFTRTH ¢ he
body, it is undgssdrandabl Beha?iggko%wo@lmmy&m;/ggagﬂ/e%%d lizmocqg#ﬁrseg tDz?fherB fect
serotonergi c systens_exists (Gershon, et 1 1 521 PCT/ US01/ Q7187
al., The Peri pﬁ@wal CoRR}, §Ffatopin @XF@H%WPVB%H}W@@%GW@W)Wﬁ @ha, et
al ., J. Cardi géaskdihabciBYasiBaOkignd Rev U0l 71508380)1994)). Berigepii N.
receptors are nenbers of ) ) _ )

20  functions in the cardiovascular, hematological and gastrointestinal systems have also

been ascribed to 5-HT. 5-HT has been found to mediate a variety of contractile,
secretory, and electrophysiologic effects including vascular and nonvascular smooth
muscle contraction, and platelet aggregation. (Fuller, Biology of Serotonergic
Transmission, 1982; Boullin, Serotonin In Mental Abnormalities 1:316 (1978);

25  Barchas, et al., Serotonin and Behavior; (1973)). The 5-HT2A receptor subtype (also
referered to as subclass) is widely yet discretely expressed in the human brain,
including many cortical, limbic, and forebrain regions postulated to be involved in lthe
modulation of higher cogﬁitive and affective functions. This receptor subtype is also
expressed on mature platelets where it mediates, in part, platelet aggregation, one of .

30 the initial steps in the process of vascular thrombosis.

Given the broad distribution o.f serotonin within the body, it is understandable

that fremendous interest in drugs that affect serotonergic systems exists (Gershon, et



a large human gene famly of nenbrane-spanning proteins that function as
transducers of intercellular comunication. They exist on the surface of
vari ous oedbi/6d52t ypes, including neurons and pl atel ets, wheT@®sompesy t heir
activation by either their endogenous |igand serotonin or exogenously
adm ni stered drugs, they change their conformational structure and

subsequent |y T 1 €6l lhJilkoIONDES FEATIEHLALOISS Ploso Sl afaus) 0Nal | ng.

Many of these receptors, 1ncluding subcl ass, are protein

coupl ed recept &@dze@@mfhvwwolsiigﬁamp B19900 | SATPIHE GERieTP ﬁém@@@ﬁéefl de 10

bi ndi ng protei %a&&ﬂéﬂtg]@h%ﬂy Bﬁﬁ%ﬁrhﬂégpérﬁlm%@ﬁ)t&%q@d’t@ﬁcﬁéhasor i nhi bi tion
of , second nessenger ecul es such as cyclic AWP, inositol phosphates,

and di acyl gl y c éraptducersp{daieroe] B AL SERR Thsy PHER s dfee 8T YREUSWHct i on of

a variety ofsi %ﬂe@%lﬂ&ﬂgﬁfeuroﬁé‘aﬁm%ﬁ%letd %éra%agth&k AR RondRdithp heghannel s,
which ultimately affect cellular  excitabil and function. 15 At |east 15

genetical |y di spfogerousligmdseeiopnoF e@aﬁpmgdnﬁwéreﬁé@ﬁs thex fhangs B8 and

assi gned to Oneéof?fforrﬁ@l%ﬁﬂ sthfird érﬁ%ul{séqdéﬂjtﬂy1ﬂt)araot5ﬁﬂlmo&ﬁﬁieﬁlﬁenediaﬁ)@ @D’ S a unique
di stribution, pr ef erence for various I|i gaRIcli% and fﬁ,yr%él Qn eI ate(s).

Serotonin may BEVEH sigapBiEt MY eohps Frerrions S §ubg Sspérte 51 ogi cal
condi tions suchy@sin Q&Iple‘dlrébeﬂﬁﬁé((m’(dkd) ittt SRR FatibF SRS Shddtide

aggr essi veness, pani ¢ 20 attacks, obsessive compul sive di sorder
psychosi s, chibenEsipias (Céﬂiof?ind)afes‘f E‘?ﬁ)‘@m‘?ﬁnﬂaﬁé’&r?&%ﬁ ?Pé’t??(fﬂcé’@ nerative

di sorders (Al zhgdssperin@udesRhbd Golid2@VR] lﬂ@smp&asphatbwsﬁdl cngf/l(glycaolc hor ea)
anorexia, buli nl]ﬂ’ie di sorders asgoc)ﬁi@'hﬁd w th alcohol.is ; g bral vascul ar
acci dents, and YYPSRE MEREIECTden fﬁ’ﬁ%@}@%&lﬁ% WESW%? Taces44 065- 1155
(1999); Barnes oz ifcludigiiitpiantiochagyls, wdhich bifdtdil secf k88i9) ; 25 d ennon,
Neur osci . Bi obeha raI 85}8} fjon. 14:3 5 (1990)). Recent evidence strongly

inplicates the e%m ‘subtype in the etiology of such nedical
conditions &s hypem Emﬁllﬁ)geneﬁchﬂpmbmt S-HTrriacgptai srmhtypasémml;msinlpntifsdhem a,

depressi on, anxi ?%Qéfg%éﬁ. ZchotsSeveh fésn%ﬂesz(g art cu ch%lllb%%% glsa?r dlgmgu and

appetite disord8 ophrena 1's
neur opsychi atr |drst1d1uaom,qufereﬂ¢at‘or vaﬁbuahg@ds, sndafpmtional m@tq(S)l% of the human

| ati It h . £ i f th
i banost o, ¢ reat ment o a4 SR SE ol biffonch 8 Aol (ARG Ry L0 N
affected by thl@ndjium@aw aex@’@&dsg}'@%rwfdlﬁord@rS@ﬁﬁtp@gsimtagmaih’emﬁom (G\NP)  of
the United 3 atafécécr %Eésﬁ% ooMpﬁﬁfvErﬁi%rdé%E' %‘%‘55 sysch% n@lxéﬁ‘?as suﬁé]@eﬁ IREHPer ary

with a class o nown as ant otics are
effective in arﬁemlmnwmdqgenzram C@SPP@@HA hpwms@wmm?arkmmsm,ve synpt ons

(e.g., halluci %‘tlﬁg{én Q%regf lahl?fé)@aﬂ %ﬁhmlx,%sowéf%)éssfo&gtg&' &ith lﬂ}fo}ﬂﬁstﬂpt
cerebral vascular accidents, and migraine (Meltzer, Neuropsychopharmacology,
21:106S-1158S (1999); Barnes & Sharp, Neuropharmacology, 38:1083-1152 (1999);

25  Glennon, Neurosci. Biobehavioral Rev., 14:35 (1990)). Recent evidence strongly
implicates the 5-HT?2 receptor subtype in the etiology of such medical conditions as
hypertension, thrombosis, migraine, vasospasm, ischemia, depression, anxiety,
psychosis, schizophrenia, sleep disorders and appetite disorders.

Schizophrenia is a particularly devastating neuropsychiatric disorder that

30  affects approximately 1% of the human population. It has been estimated that the
total financial cost for the diagnosis, treatment, and lost societal productivity of
individuals affected by this disease exceeds 2% of the gross national product (GNP)
of the United States. Current treatment primarily involves pharmacotherapy with a

class of drugs known as antipsychotics. Antipsychotics are effective in ameliorating



i nprove negative synptons (e.g., social and enotional w thdrawal, apathy,
and poverty of speech). Currently, nine major classes of antipsychotics
are preswobsehsep treat 5 psychotic synptons. Use of thespCTospoIngts i s
limted, however, by their side effect profiles. Nearly all of the
"typical" or gbsitive syamdoms (e heBumpotinoksand alekmsioss) gyet fhiey faqueatly do vet ef f ect s

on human notor. function. These "extrapyran da i fect,s, t er med
due to their &FPECTEE, V?’rf?ﬁ“ﬁ%?%&f"ﬁﬁ%ﬁ ngn% Slrlonsa;lg?[ gdr{%\,%];ltgpr#%éaédgot h acute
(e.g., dystonipevérgadfisheseb). a potentially life threatening but rare

neurol eptic to malignant syndronme) and.chronic.(e.d. hisi as, trenors,
and tardive dyski n&gfrﬁlj‘éy’“éfﬁﬁjﬁézféﬁeéﬁwsyéb?tbﬁgﬁgegﬁ{gﬁ%,g‘itﬁé‘iﬁ%tf ore, focused
on newer " atypigdblic AGPEs.f Uefdtese tdiaianddy Bmited, ebiveedrsby thelt sigsychot i c
drugs have been shown to interact with a large nunher of central

monoani ner gi ¢ cHethPBienNeRElY all of BeelPiek or PHEY srAFEoHSP ARt e, 15
serotonergic, AdRIRIALGse FRE HIEn nRF AHBLATTRGE AxtrapRERREL RIe |t 1S
likely that the therapeutic and adverse effects of these drugs are

medi at ed by dieSkitaco termed guvto theiugifepises mopklstasy frmeegeleesistemyesiaticc and
phar macol ogi ca| l.ogy : Fqﬁﬁ red the
devel opnent o% Otshlr]%%pgggé g?%%:@?@%“%@ﬁ%ﬁ’ﬁﬁggg%gg@Eh\{\gaw%?ﬁﬁ/s t ﬁ%gg%#(gr ﬁ:nat i on
of the norwal npiigsam kspgireamdrang abrooiplis:s. ddatgriss, trethers,aind dargive Oysenesinc ul ar

receptor subtype. .Thus there is a peed to.devel op drugs .that are. sel.ective
for individual %é%vsfogrnesf%fiog@aaenﬁlegeu%s’f’fagugsﬂio Er%wn%s%‘ %oé‘%ﬁnﬁ%"“ﬁi"é
neur ot ransm t tiedse hddeeRledests. The prevailing theory for the mechani sm of
Feceptor s. Unf or t GABEIYEONATES TR eie) SO 38 o Ghh B o ar ne D2
receptors al sQeiRdhdhesminB@iccifoddyhaitrdalep®is ichidf@@opaminé@icagoni sm of
5-HT2A is an alternate nol ecul ar nmechanismfor drugs wth anti Eé%;choti c

ef fi cacy, 15osSPIfupcH: Adrgreraint BIRSANtnaBY hiseMytEn BGeRIPTse Kt istuthetthe si gnal

transducti on tA-HiGh: SRY R ABSEMIE oTYRbENBgs ae HEdAADY ARBRLStRpRF € therefore
good candi dates for treating psychosis w %hout extrapyram dal side effects.

30 Tradi ti onalsk§typashdbe hishdepre phecheticcng dbarmasdlogiedl bpgology betwieen egui escent
t at | ' t At ' tivat
state uniess lr?c(épﬂgy Q%)g%ep HasHAfhpBiel gle{%vagpxﬁ‘éht 89%@5’%%15&@”%5/% %Qrgwltﬁuﬁsé,%%o'c\éa €s

a receptor). apprecrate at ‘many, DSt ,
nmonoam ne r eceylos she determidiiogof thenamehphysiobgaptr pethophysiolagd rote dfgny

partially activated state in the~abhsence of i e(;ﬁg ou | Sts.
This incr ezgs e BSEAT RGP Vp?'g%%usst It elftsia\%ge(%@?ilel\;ﬁl?% gsgtﬁlgtbagéi’e?%g%ll 66521

PCT/ US01/ 0718 for individual receptor classes and subclasses amongst monoaminergic

neurotransmitter receptors.
The prevailing theory for the mechanism of action of émtipsychotic drugs
involves antagonism of dopamine D2 receptors. Unfortunately, it is likely that

25  antagonism of dopamine D2 receptors also mediates the extrapyramidal side effects.
Antagonism of 5-HT2A is an alternate molecular mechanism for drugs with
antipsychotic efficacy, possibly through antagonism of heightened or exaggerated
signal transduction through serotonergic systems. 5-HT2A antagonists are therefore
good candidates for treating psychosis without extrapyramidal side effects.

30 Traditionally, these receptors have been assumed to exist in a quiescent state
unless activated by the binding of an agonist (a drug that activates a receptor). It is
now appreciated that many, if not most, of the GPCR monoamine receptors, including
serotonin receptors, can exist in a partially activated state in the absence of their

endogenous agonists. This increased basal activity (constitutive activity) can be



i nhi bited by conpounds call ed inverse agonists. Both agonists and inverse
agoni sts possess intrinsic activity at a receptor, in that they al one can
activatewooi/o@eti vate these nol ecul es, respectively. | nPCDUBOIATIS7 cl assi c
or neutral antagonists conpete against agonists and inverse agonists for
access to t he ineligdbyrcompoundd oalted invstss 9gandsts. HRotS agqmisty andiieversgiaBonists t o

nhi bi ¢ el evat,ed BasaheiheiRIS A LdddiCinlifh AR Honk BRPARSES ur Mficdhaiee recentl y

el uci dat ed an?P50 aspe receptor function y applying the
Recept or Sel edlidgsomobnalefmppedtivelat Iroconirestmhakio gy ndutiaSintfatistnicompsty 07, 798,
1998; Chem Abstr.. t128:.%1154.8 199831. targd cietattit ns t?o?rt?uitﬁ?) e tegsethgtudy
of the 5-HT2 SEHESAELIF AULIPETEASAIFE &0 SESPE'C U 1EaP TP B RAFEESTBT Eassay
of 10 recept Oﬁntfihlsﬂ@iiﬂim t? h%ﬁbilbe:]&@’ce\i@ﬁsal h&ohﬁtﬁﬁi@lr@c@pmsreepfcms&ssi on of N
receptors in mammalian fibr asts.. Using this te ogy we re. able to
denonstrate that %h@@r%’?‘@%ﬁ“@%‘é@ﬁﬁﬂg@&%ﬁggogg"gﬁzﬁ%ﬁ or Ptutive,
or agoni st - i NGCRENIRB he RERHBPEQECtBE hhd/Afplifiddtich TERHLER Bl P& i on Ser .
No. 60/ 103, 317? ﬁﬁelgelgn ei ncofr;t?)orteftled blg/ﬁ]?éferenc_e) . F%Br,f@ﬁernore, by
directly testiSn§7d98.d088 Fhearbstrol 2&:HAbFB(LPYS)et pitgslonsthasi P fa stid¥npounds
W th known cl 'o@th%%'.H@mbuagy%ﬂs@r_o%glgeegy&@ﬁiswm%ﬁ%%gm We,y Sfet er m ned

that conpounds wth antipsychotic i Cacy all shared @ common nol ecul ar
property. INeaméopptal funofiont thelgevadvastieuhstbsologdvi expresionof edeigrs g5y chi at ri st s
to treal psychog Sy Aefe i indihd die BALEOL ws WIRA L By Bisuplomlst s. This
uni que clini co-phar Macol 0grc correfation-at a single receptor subtype is
conpel | i ng evindéncRHTOAtrbaptobs pdER:As signd BEmoconstiviyes er ggoisi-sudepesdant,nol ecul ar

mechani sm of antipsychoti fficacy i.n hu S taiLl.ed .phar macaol ogi cal
characteri zat ir?)ci‘?ptgf X@”&%@é ﬁﬁﬁ‘géfppﬁ?augﬂE?@C@(Q@Cﬁﬁﬁeﬁ%@ﬁﬁa?oﬁgt\? al ed
that t Pey hpos wséfe&ﬁcbz.d Fgﬁliénlvibxfe)/b)adirdaﬂljf testigen gk atm@blerraf capially actiight ypes.
Most of these compounds di ay_agonist, canpetitive antagonist, or 25

i nver se ag@ni &ed&&aﬁjwmgp%af Wﬁ?‘l{cﬁl rbCIWﬂ’ﬁb%thg‘?PéP’d}eEmP@@B’ﬁF%rd?sfﬁﬁt VYbes,
including sergel-ARinBeIHEl SompdOR@ W iReindh&ch@ i ENRE P hIE shafddSCRkinbc and

hi st am nergic receFt ors. his broad activity is |ikely responsible for the
sedating, hypatdersiayaropsiy Nearhyrallof these eommounds, which gredisedBrisseatEsts| ¢ woul d

therefore be 8 eyehopHToRTPRIRDs AL TIAL Bnig@d ecti ve
i nverse agoni gégg%?%{cﬁgg%%ﬁ%%%ﬁ?&ecep?or, but whi ch hg?/e 30 Iittlae or no

activity on otcheicowharmarelesic eeregittionst s eibgly presptoesipbinp i doypelbipa ATiAncE?

S0P 01 o UGl SFPAUIE P RS AR5 | Bl R ST g, O scece

associ at ed w teffimagnindminens.i ve receptor interactions. 4 WO 01/ 66521

PCT/ US01/ 07187 Detailed pharmacological characterization of a large number of antipsychotic
compounds revealed that they possess broad activity at multiple related receptor
subtypes. Most of these compounds display agonist, competitive antagonist, or

25  inverse agonist 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 would therefore be of great advantage to develop
compounds that are selective inverse agonists of the 5-HT2A receptor, but which have

30  little or no activity on other monamine receptors subtypes, especially dopamine D2
receptors. Such compounds may be useful in the treatment of human disease (e.g., as

anti-psychotics), and may avoid the adverse side effects associated with non-selective

receptor interactions.



Summary of the Invention The present invention provides conpounds of the
general fornula (I) that affect nonoam ne receptors, especially serotonin
recept or syoanesghare as a common property inverse agoni SPCRUBIMI7TIST at t he
5- HT2A subtype of human serotonin receptors: Z 1 Ar, -Yz YNY Xi. X Are 2
W 5 wherein Z is a group sel ect®tinfapyoffhe FaviénflolRr R R N N N N N
NqCH2)flI EH? or R is hydrogen, a cyclic or straight-chained or branched
acyclic organyl gr gu@presehOinterdtion®rovives entyainbydf the ganpral fortolgl) tieari noal Ky
group, or an aral kyl or_ heteroaral kyl group; nis O, #@'or 2; X is

met hyl ene, vi AYPEAONGRMIES I9GEPIBFS, FP PR SCIRIIBA oW SR Hprs@ 4 ORThy | ene,

or, when Xl i $:d5Rit%IvERE aftinist hetixit@ BEthe XZT2N §BLAY bEMENHY sefdtonkDrebeists: OF
when Xl is nethylene, X2 is 0, S,"NH, or N(lower alkyl) or a bond; YI is

nmet hyl ene and Y2 is nethylene, vinylene, ethylene, propylene, or a bond;
or Y1 is a bond and Y2 is vinylene; or Yl igethylene and Y2 is 0, S, NH,
or N(lower alkyl); 20 Arl and Are indepeg ent | X@rqvunsubstituted or
substituted aryl or heteroaryl groupsyi ‘Ys‘ﬁiyg&h or sulfur; or a
pharmaceutically acceptable salt, ester, or pWodrug thereof. The present
invention al so provides pharnmaceutical conpogitions conprising 25 an
effective gnount ofyngeesompound of formula (1) or pharmaceutically

acceptable salts, esters, or prodrugs thereof. 5
Z is a group selected from

R R

R
& | l ¥ N 0
N\l N N N X
o O B B &
» 5 B or

> ’

R is hydrogen, a cyclic or straight-chained or branched acyclic organyl group,
10 alower hydroxyalkyl group, a lower aminoalky! group, or an aralkyl or heteroaralkyl
group;
nis 0, 1, or2;
X is methylene, vinylene,or an NH or N(lower alkyl) group;and
X, is methylene , or, when X is methylene or vinylene, X, is methylene or a
15  bond; or when X is methylene, X; is O, S, NH, or N(lower alky!) or a bond;
Y is methylene and Y, is methylene, vinylene, ethylene, propylene, or a bond;
or
Y is a bond and Y3 is vinylene; or
Y is ethylene and Y5 is O, S, NH, or N(lower alkyl);
20 Ar and Ar, independently are unsubstituted or substituted aryl or heteroaryl
groups;
W is oxygen or sulfur; or
a pharmaceutically acceptable salt, ester, or prodrug thereof.
The present invention also provides pharmaceutical compositions comprising
25  an effective amount of a compound of formula (I) or pharmaceutically acceptable

salts, esters, or prodrugs thereof.



WO 01/ 66521 PCT/ US01/07187 Al so provided are nethods of inhibiting an
activity of a nonoam ne receptor conprising contacting the nonoan ne
recept or o0 0H6@YEt em cont ai ni ng the nonoam ne receptor weehuan/gigrecti ve
anount of a conpound of fornmula (1), as well as kits for performng the
sane. Preferably, ti® predéptaemethods dfenldbiting an s@ivepbdi mohodnlige edfiadA 5
subcl ass. The receptor nmay. be |l ocated in either the central_ or peripheral
nervous  syst SRIPBRBOPIT L g OBPAREe ECEPIoL AR oSN R TaemBROARIE 1 | e

In a pref err edeceptdbaith AR Bifectivh emb@e 0Pk 6dmpng ONFlintiM (1) Vel wel 1A kity for
Furt hernore, the pr.esent inven%\i{agn relates to a nmethod of inhibiting an

activation of PEIRREHBR R ARMS TEISEALY: BsHpePior K EeR Fecarjor W dharoHE M ne

receptor or %ch@as§.>’ﬁfe%@e§@f‘ﬁ1@%r BE RPatbdS SBRAREERG f §TRRpIal WedBudn _
ef fective amount of conmpound of formula (1), as well "as kits for perform ng

the sane. |n aypeefbeedasllepidarlsemnd mayths nedgatpdongodifed dnaprifowed or t he

5- HT2A ser ot oni . hSaGPhR cebﬂ)r?s%hﬁﬁﬁ wRlelghd ed enbodi ment, the conpound
has little or substanti al Fy no anti -dtop mnergic activity. The receptor
may be constituti v&bsthammpieythe preserdynvionticangeiateatedmbthod nf whiddypenous or 15
exogenous agoni st e - the. . nt I nvention relates
to a nethod o Cﬁagg ?ﬁ%&%{m |]gée1ta%§éé)t°?§§]§§ %?lg‘%coélé%ggé %[%gn n\?marpﬁlgéecﬁ% Roam ne
recept or clonpraisgstag cantainimgshemnbmgniie reecptor Mithl anieffectbe dnpimisfcbmpsadt ment an

Came. - Exarmpl o8t b D8 AR st S g et e s e LR TSl gt e

Cﬁrmounds offtﬂ:feeqdn{pé' l&ﬂéﬁis@ﬁlectﬁ"éf@hﬁéml_Af[siefbgdlﬁ@@ﬂm&i t[ﬂl@rﬂﬁl;]qr@ﬁamf_ d‘dgi ng
them is useful include, but are not limted to, neyropsychiatric_ diseases
such as schi zGBRPERES BieForgratieys 3656_&5althﬁiaemdgfywa&éigpara@pﬁg@sagrlw-

anxi ety, sl eefrhe dcepoei@hy be aRRBIDy SISO bARRPLe Afivaed by & gidegddas §r such as
maj or depression, bipolar_ disorder, and depression wth psychotic
features, 1and Wé‘t‘staéogls@y%}%ne. Sai d 25 conpounds nmay al so be benefi ci al
for the treatment %oglem?&d@qmegmeaxmm@ﬁtesv@aunemédeﬁa/&hﬁ gs secondary
t o neurodegenerative disorders such as Al zheiner's or Huntington's

Di sease. The ciowpswadbtion asstreatedivding mopoamgiye woetotyempsisihg hdrimstqriaato ng

hypertension, mjarai V, i ] ggg '! EE nt and
secondary pr e\?% o%que%igbff?%%g%%égﬁ%g%?gﬁ%on |‘%’?§fnag£| c%%%ﬂfg%&%car di al
30 i nfarcti on,I) dnddite ddriperforming theeme Btangles,of ddtp athiittona figh viHichomblot | ¢

t hr ombocyt gpeni ¢, pur pur and peri ral vascul ar di sease. Further provided
o o et § GrsRn e St BB B AR SRR o Ta U] ect
t o bei ng respebmpMsing e, BaRFOLIACudY, bhtardmdt dinide)l to, @owppdyshitfic dReiEeni St eri ng

to a subject an _effectiye anoynt of . fhe_ conpound; .identifyi
J such as schizop en?a an'd related idtiopath(i:c psychoses, depression, a}t/mre]:%', gleep

disorders, appetite disorders, affective disorders such as major depression, bipolar
disorder, and depression with psychotic features, and Tourette’s Syndrome. Said

25  compounds may also be beneficial for the treatment of drug-induced psychoses as
well as psychoses secondary to neurodegenerative disorders such as Alzheimer’s or
Huntington’s Disease. The compounds of the invention may also be useful in treating
hypertension, migraine, vasospasm, ischemia and the primary treatment and
secondary prevention of various thrombotic conditions including myocardial

30  infarction, thrombotic or ischemic stroke, idiopathic and thrombotic
thrombocytopenic purpura, and peripheral vascular disease.

Further provided is a method for identifying a genetic polymorphism

predisposing a subject to being responsive to a compound of formula (I), comprising

administering to a subject an effective amount of the compound; identifying a



6 WO 01/ 66521 PCT/US01/07187 responsive subject having an aneliorated

di sease condition associated with a nonoam ne receptor; and identifying a
genetic pobymaisphi smin the responsive subject, wherein poRUgEINSI$7C

pol ynor phi sm predi sposes a subject to being responsive to the conpound.

Al so provided rwpenswetwbjfwﬂla}ziagﬁmmlitgawméS@amndBioAaﬁmtihwd wfithra | denti fying

a subject suitable for treatne th t ) and kits
for identifyi ﬁxbonpﬁmngé%ptol S a ent mgwggﬁﬁlc%%&?@n nttBQ %ﬁén%r‘ﬁ%t hod, the
presence of a spigjbot/moligpdin s gehatic ppt}mhrﬂpm psedtsb@sesm b}b@@t tott@irgetspgnsive
responsive to t e Co %{]ﬂ%ftss dete n th%ggr esence of the

pol yror phi sm 9 Agice%p OPIP‘?(‘-?dﬁ g%tﬁ cir§e ?ﬁmtl%ﬁ 8% treatnent. 10

Brief Description Nm&tﬁ&l Hﬁi&h ﬁlgasgbyeasﬁltameﬁrgémbntaHM@gorﬁwuadobt ai ned
froma dose response anal gﬂ % 26HCHL17 and ritanserin as_ 5-HT A recept or
$ T

i nverse agoni $f frmplagapd g@g@gﬁ@%@%ﬁ@m@ﬁ orcqring e,

phar macol ogy %’étl?odo{%iféagﬂze lofia M@r@ﬁisﬁﬂhat fredwposes the subject to bein
2- (4- et hoxyphenyl 5 4-met h F benzyl) met hyl pi peri di n-4

yl )acet am de hespesave tgfchecr@mppmghs detpgied Mm@mm@p@ﬁm@@%th@polmp@hmel
anti psychotic ?cﬁcga?&tthaga{g)s w‘) i Bm%bl@?@r%ewﬁe%h behavi oral nodel; Figure 2B
u l'oco

shows the results of experinments; and in Figure 2C pre-pul se
i nhi bitionostudy results are ﬁrmﬁ/rDeSDepimH @fthBswmpil on of the Invention
Definitions 20 For the purpose of the current disclosure, the follow ng
definitions shall Figurd hiargrephtshowing estalbobtainsé drotn dbeé resporseatalyssalf t er ns,

and shall als i he entire ed to define the scope of the
conposition 0%6%13 Fanw&ﬁ%ﬁ%rceﬁ%?{ IP%erseoa§%§ts| n the clains.
"Constitutive acti Figue'2iss gd@hmepte@tahh@oﬁh@mtpemma@lagyma obthihyd @f a
receptor 25 which |s_independ sen on st
Constitutive &¥E§VHRY (f’ﬂmeﬁl @@@B}’]SN& ﬁ&]&é&%ﬁ’ﬁ’ﬁ 2¥timber of

di fferent et ROdsetanidShyHbdbrize! F;gluaerzA gmgvs,the dIROR AN nREEREpShanrs (see,
e.g., Barr & "Manning, J. Biol. Chem 272;32979-87 g1997 urlfled

reconsti t ut ed 2E@E BT & headitwiteh pbatiorhmoddsGeis 2Bheyh F‘“éNﬁS 9
phosphol i pi d \f@c%}r{%ltc@%xﬁe?ﬁ{e'n%nﬁldqh Fure 2@1}&%@3‘1ﬁﬁﬁlﬁog§u<§ﬁ%&lﬁr&sﬁg§ﬂ) ), and

30 functi onal ular” assays (U.S._Patent ‘Application ) i
60/ 103, 317). "Agonist" is ddietsiled Descriptiomgidbetnventian i ncr eases t he
activity of a receptor when it contacts the receptor. 7

Definitions

20 For the purpose of the current disclosure, the following definitions shall in
their entireties be used to define technical terms, and shall also, in their entireties, be
used to define the scope of the composition of matter for which protection is sought in

the claims.

“Constitutive activity” is defined as the elevated basal activity of a receptor
25  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
30  functional cellular assays (U.S. Patent Application Ser. No. 60/103,317).
“Agonist” is defined as a compound that increases the activity of a receptor

when it contacts the receptor.



WO 01/66521 PCT/ US01/ 07187 An "antagonist" is defined as a conpound that
conpetes with an agoni st or inverse agonist for binding to a receptor,

t her eby Mookeasgr t he action of an agoni st or inverse agoPCHUS@IM7187e
receptor. However, an antagonist (also known as a "neutral” antagonist)
has no effect on cdnsStntaginisfeisrdefepitasn cammpoundttat cdmpates withvaer ageniagmni st" i s
defined as a conpound .t t}at I tor

.d he, b | tivity of
(i.e., signal FYGeRB QP H %‘% ﬁ’gasrt%‘zeé’i:oﬁf%?rf .Syatéﬁcé%?gct %%%ﬁ)ﬁg’é arg?%)%%g&so known

as negative antiagRREslis. onAle letapsors Elof@od Sitantagoiist (hig@REbWIOLs ad‘ne@eapt or t hat
causes the rece&t or. to ado an inactjve state relative to a basal state
occurring in PRGSOHHELRASER cEEctomFoRstigilyg reoppiiisiCiyiy-| ¢ an ant agoni st can

inhibit the activi iy ‘@fveB 23008 Rldefidd) AR chipSIAChALSRbSLs thSbakal | gand t hat
can alter the conformation of the receptor in the absence of an agoni st.

The concept oRCENYIHpapsaionfonisignalipgmediatad B fieapcsaioply Speihepmporndg atej n
Nat ure 374:272;(,1399) as MLEvSReEbAikE M0 YaveRe ngln?stt & ligHl@Yé& AREQPRS Bt t hat

unl i ganded R 2-adrenoceptor exists in an equilibriumbetween an i1nactive
conf or mat i on &mebeaths pesaplanemdsptyenaeachivestde rilaiivata 4 basal siggopdcstringan gepr oposed
to 15 stabili | . [ MRt on. G .4l NVerse
agoni sts are Zagséeﬁl?e:(\)/%g&?l g&@; z;fbhlﬂf’??]él%(aé% a%ft‘%%ogﬁ? \E/%r@%%g%%oaf E@%ﬁ@% %fl?l%th.

Thus, whil1® annantcegepemsst is mbganfldst san ditsr the tonformatiby of/the rageptof inithehi bi t i ng

an agoni st, an,inverse agaoni can_additionally.mpni,fest its.activity in
t he absence ofab%?ﬁc%‘b%lﬁia ?mgtysl?lﬁ ﬁ?lbcie?fiogﬁn e O\é‘hs?ga é’gﬁ%c}%?go %?yslltg%d of an
unl i ganded r eceglt drNd@re3M42C2 (1905 Avidre kperifically, BdAd dihe. Habe pfbpdsed deept or " i s

defined as a regepto having an actjvity , corresponding to the activity of
the hunman ser 6‘?5%“146‘{ %é‘é%?’&?"e@ﬂb‘f%%{n s HEHbHER get@’ﬁ%ﬁ %Pclg%qt‘ivi ed through

mol ecul ar _cl onpAGrARNRAGE BFGRIBEN AR iHCERBdidT AnistBOpBhosedko -
Bi ochem Bi ophys. Res.n Comm 181.: 133%—178; and Jul i%net al?,%%reocc? Nat | .

Acad. Scils Uspbdize drge@pipr iip@: artiee qanfarmaiion Ceetersehp fivesse pgpnésts aipi nal |,
preferably a mamml,, mﬁzenarnq{lzﬁfiap}e%pt@' 52#%;??&&0\‘}@ Tnbs g}gpg a@%lt%ﬁ‘iﬁs?f

treatment, observation or experinent. " rve" s Ined a5 a property
of a conpound méngfesbiys ativayrbyimirtue bf inhibitinganmpgansd, awififarssiagonisttcan ef f ect a

desired response.fraoama rticular .receptor ty . ?t- e, class or
subcl ass i t h agepa ey Rty ip iRt S e Sgoi oy ettt i y other 30
receptor typespontSrbe@tdonverkiyii obin Uidigheled receptor taan attiveruaiogeat@goni st i s
understood as a p e f a compoupd of the inyention whereby an anount
of conpourid t hat é‘gge%wr\%g‘l rﬁcqpmgﬁggigﬁgpdﬁsmcg%tgr, lﬁ‘én%le Yeceptor, and
t her eby decr easggspbhding@eel thy hdtivity of b BieiSar dekdtbrin Bdceior ublPE,SEnictORRy Stic or
antagonistic activity at other, related or 8 o
characteriZed through molecular cloning and pharmacology as detailed in Saltzman et
al., Biochem. Biophys. Res. Comm. 181:1469-78; and Julius et al., Proc. Natl. Acad.
Sci. US4 87:928-932.
25 The term “subject” refers to an animal, preferably a mammal, most preferably
a human, who is the object of treatment, observation or experiment.
“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 with substantially little or no effect upon the activity other
30  receptor types. “Selectivity” or “selective,” as an inverse agonist is understood as a
property of a compound of the invention whereby an amount of compound that

effectively inversely agonises the 5-HT2A receptor, and thereby decreases its activity,

causes little or no inverse agonistic or antagonistic activity at other, related or



WO 01/ 66521 PCT/ US01/07187 wunrelated, receptors. In particular, the
conpounds of the invention have surprisingly been found not to interact
strongl y wopvtieasther serotonin receptors (5-HT | A 1B, 1D, PCI/ES011(71872B, 2C,
4A, 6, and 7) at concentrations where the signalling of the 5-HT2A
receptor is Stuhfdltd) r@eptoRND pdridufar] thé cdmpioadds diief i@vaibiby hatcherpeisimpiunds  of
the 5 invention are also selective with respect to other n}g ﬁ?}bi ndi ng
receptors, sucRenpund pet toEERe ﬁ’é?”@iycmﬂh?té‘fréﬁ’ioﬁ’él%ﬁeﬁept"éﬂ F%ﬁ‘i rlé’l ¢

muscarini ¢ reqepiRmng, 260MRY BEET) o biHcedfaBokd valktry/ths @ﬂgﬁﬂhhg/@ftﬁé)S -Hr2AT2A
receptors may have a beneficial effect in the treatnent of psychosis,

schi zophr eni a renepisr iistrarsly evgampdstell inhitiied. Hieg%?tﬂ)érﬂ%e coppioprds of{hsi di ng
adver se ef kectg AFSOGL afssrge%wgﬂg Ej&gecl? td DL LS HEEE hrRhd Bt 8&’% Juditr pose.

10 EC50 for an agonist Is Inten _ denote the concentrati
conpound needethetdopainergicehisRtEisia adwrérginland expenas reepiors. rCom@Afrds For

i nver se agoni . b Sl _cﬁ;ﬁzt f a
conmpound needgltlcf&?I 5 hg%qﬁfseé\}%uggt%?@i n I%]i%{' %’g(%go ytn F?cl%ﬂ%%rﬁelse %ﬁgﬁﬂ rom basal ,
no conpound, liruiest ofAByciesis, soktipaihnenid'areauiiar neurbpsatluané digbrders, while

phar macol ogi cal

ive ounds, .15 refe t he \ of two or
nore separate X?i‘élr‘ﬁgc? Yer%enﬁféﬁ) é?ocwgfnﬁtgmgﬁi@i’?&osuﬁes‘dﬁ \}ﬁvé
Coadmi ni stipat i on rEbsosbrta@agmsﬁs1mha@1rteaem>ta1«hbbmemmibnsemnﬁp@nagents to
the sinultaneou dellver of a m xtuyre of aent as to.the
del i very of omgedsgdntc IWS%P&%GHW“ FSPUSy S ﬁssé%gnfé\géﬁvéﬁf’ agonisHdi t i onal
agents. In al lE@@%@ﬁnenagﬁﬁatd%n&Baie cofidefiratRadh BB RME Aedlcl td athRREISEHst 0 wor k
in conjunction with each other. 20 "Cyclic organyl qroups are aliphatic,

alicyclic groupgbifign mnclﬁséérrrsmq%ﬂf&%bml@mwoanmuﬁﬁ eYes- pref erred

enbodi ments cont ai RisRGed 1in, “Ebaaﬁnmwﬁogroﬁﬁuﬁ[ﬁc@@g@% 2Ry OBmpdulls i NY, as
a substituent, is connected either directly via oné of the rlng atons or

via one orls norrefela;t@émlehvetmpﬁm qammessepaawtch@mcdrenémnﬁh@berom VEIQOR Iyr oups
 netude oyl ORRNN KharfEhARE Yhers tm%'sﬂﬁ\ﬁa}lefc}us AGRERPASBIAHITREN, to the

cycl ohexyl net hyl", cyc exyle groups
"Straight-c halsnmdtaae)qm Idelgveoy g"amlixnge: ofiastits;aas avel ub &t the d@ivteryglf@upsgwonsi sting

of a linear argangenent. of gcarbon, atons er eac rbon
atom bi nds o TG B Phef Sioem e REEn LAl B AR gl o,
doubl e, or triapd @®adBdidsed a?aaqtaideditogm:k@xhajnﬁ\ﬁﬂn@f-ga]mydoh@ﬂmups may cont ain
none, one, or several 30 nultiple, bo%ﬁ f or

referred t38 as al kyPYolg| ey gr8‘|‘ps Fewrimyatc, %?Y%%Cp&aﬂ?éﬁy‘fvﬁgf%‘b@ ety
respectively. f&»ﬁ@gﬁhgqnqa‘ref@&é@érﬂ&wnﬁéﬁ@g d&@ﬁnﬁngg@w lfive, 3ix0dtRSvenReibugle met hyl
ethyl, propyl. but %116 n eagtayslubshrt]uee)l(l is connec%d e1ther dlljrléct:tl \XL one c?t%?et 1‘?19 : agcl;]r}/lé
propar gyl , buta%'i%sl ging, y g
or via one or more appended carbon atoms. Particular examples of such groups
include cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, cyclohexylmethyl,
25  cyclohexylethyl groups, and the like.
“Straight-chained acyclic organyl groups” are substituent groups consisting of
a linear arrangement of carbon atoms, where accordingly each carbon atom binds a
maximum of two other carbon atoms, connected through single, double, or triple
bonds. The straight-chained organyl groups may contain none, one, or several
30  multiple bonds, and are, for example, commonly referred to as alkyl, alkenyl or
alkynyl, or alkadienyl groups, respectively. Examples of straight-chained organyl
groups include methyl, ethyl, propyl, butyl, pentyl, hexyl, propenyl, buteny],
pentadienyl, propargyl, butynyl.



WO 01/ 66521 PCT/ US01/ 07187 "Branched acyclic organyl groups" are
substituent groups consisting of a branched arrangenent of carbon atons,
where acovodi/egky one or nore carbon atonms nay bi nd nor ep€harotoms7ot her
carbon atons, connected through single, double, or triple bonds. The

br anclhed o][ ggnyl gr‘gmn&leﬂayﬁ«ﬁieﬂtg%hﬂ gﬂ@i@el ,’%r@l@lﬂ)stiﬁént%wgl &admslﬁtﬁgg 'bpzlle 5 bonds.
Exanpl es o ranched organ rQuUPS . i nc e iso-propyl, iso-butyl,
tert-butyl, @thﬁsﬁapge,m Pfﬂ@%r%ta&m WH?FEP‘?F;?F hgﬂ% or mqTe GOk HRBRy

groups” are Clnf idChbe tRin t86 Vet SarbrasMe, cOiRHRS tHEQIPARGRD dowidle, or
substituents, via an oxygen atom Exanples of |ower al koxy groups include

met hoxy, et hdsBle bprds- Fhoprarghed igraaprhgronps may l5eRtgR{RoNe gne, (opeverahinpliiple
groups” arg ClofqC¥&hinGies 5t #:2h@b 61%(53!131 Onpé)ﬁlcfaﬁé‘%-girf‘:%fyﬁ'is‘o_ 1! rt-buty

1
substituent groups connected via a atom EXx és i nclude nmethyl,
ethyl, propymetisiivogyl, matsyteyiehylt mcthylbyiohdpr opyl , cycl ohexyl, iso-propyl,
tert-butyl. "Lower. |_am o . 0 r | . groups
connected, as subs?%%%éﬂ?%?g%%ggggipf?%g%ﬁ&g%gﬁ%”ﬁg¥§ﬁg%§¥ﬁ€g&%§%bﬁ% or
two | ower al kybbstjiustiesvia ard &xyigan tiomu Ezmmssanfpdves alkory pabepiatlogd mathogy,

dinethylanino,ﬂkgﬁg‘%@§¥%%¥?%§gh%9%%%nalIy, | ower aani noal kyl groups may

consi st of 4-6 P ni ng rings, such as pyrrolidino.
"Lower ai nionoal kyl “Déwwstaikyl goapd”anel; @dykid, sigdightpiaiaat snbrfighedaiphatic

substi tuent, n .additional am no, groyp. Exanpl es_include am nonet hyl and
i noet byl 26U DR S BRIy s ASPHB 0 g bl ST el SREh 3l kyl
groups carryi peopyl, daityR nSdiRabityIURloprédIl, @ﬂabﬁemn@b-pmpgm sy bepup. Exanpl es
i ncl ude hydroxynethyl, hydroxyethyl =~ 2-hydroxy-2-propyl, hydroxypentyl.
"Acyl groups" are BgEYlasrng gaEps” ar9 EIFrsigpo aplswenHIE Eras ogected,
substituents, 4 gﬁbgﬁﬁeﬁé,rv@@mmgén%, whia RSy b Yoy d 1%@9/2}11<y16g?&{pbx.l :

propanoyl. 25 "Halo groups"” are understood to be fluoro, chlord, brono, or
i odo substsi t Ferticslar eiantpldsiindids ragiellehinos dimplbylagingeemaenyianpref er r ed.

“Lower al kyl e t@ﬁ%@?ﬁi&eﬁ%ﬁi@%@i@%‘g?ﬂ\}?g@zt?%é b4 B NGB AURR,. T Or M g

bonds to connect ecu Ir term nal carbon atons.
Exanpl es i ncl wdstainingtringh.eneh {s-pgHRkdino.et hyl ene (- CH2CH2-), propyl ene

(- CH2CH2CH2-) or b | ene .30..(5 (CH2),4- ro . "Vinyl ene groups’ are
Gt hene s podlyl or WS OTRa] BRRY i o R R et SRS a P B o vy
groups" are afayladgifionspsmizopiamp Giamplks Bivhdt bhlweniethy] andandndegver  al kyl ene

8 rngﬂ Es t IT[] sﬁoggy Lo Qﬂgvszer?fyd%rx%&}yl | gro%li)gyﬁg u1%¥sto%% ag Yo%?etr Iafkgjff gerguposrcarrying,

as a substituent, an additional hydroxy group. Examples include hydroxymethyl,
hydroxyethyl, 2~-hydroxy-2-propyl, hydroxypentyl.

“Acyl groups” are hydrogen or lower alkyl groups connected, as substituents,
via a carbonyl group. Examples include formyl, acetyl, propanoyl.

25 “Halo groups” are understood to be fluoro, chloro, bromo, or iodo
substituents, with fluoro and chloro being generally preferred.

“Lower alkylene groups” are straight-chained tethering groups, forming bonds
to connect molecular fragments via their terminal carbon atoms. Examples include
methylene (-CHy-), ethylene (-CH,CHj-), propylene (-CH,CH,CH,-) or butylene

30 (-(CHz)4-) groups.

“Vinylene groups” are ethene-1,2-diyl groups (-CHCH-) having (&) or (Z)
configuration.

“Aralkyl groups” are aryl groups connected, as substituents, via a lower

alkylene group. The aryl groups of aralkyl groups may be substituted or unsubstituted.

10



10 WO 01/ 66521 PCT/ US01/ 07187 Exanples include benzyl, substituted benzyl,
2- phenyl et hyl , 3-phenyl propyl, naphthylal kyl. "~ Heteroaral kyl groups' are
under st oodO asedset er oaryl groups connected, as substituenP€T/USIA7A87 ower

al kyl ene group. The heteroaryl groups of heteroaral kyl 5 groups may be
substitut ed OlExbhﬂp]dbﬁi;iuﬂblbﬁdyl Exatifpted Hehdyt, 1 2usenethpl, Bpiibopirbytl, 3-

thi enyl met hyl ﬂgethyl t hi enyl ethyl, pyrrolylal kyl, pyridylalkyl,
i soxazol yl al kWp t Yi3kdazol yl al kyl, and their substituted as wel | as

benzo-fused anal ogsHecterBiilkyDEOHRS aredhBertbOB i Heteroapyl @t @A Bbinebreqzenoi d or
napht hoi d, groups connected via one of the ring-form ng carbon atoms, and

optional Iy castisfignisnda alower alloispeersupsthiehiisitay legqupe oEbeterPgalh) o,

hydroxy, agi ngr §¥%? be BibstiQited®r Eﬂéu@ﬁﬂt@t@d BeMlpleslii@le Zaﬂhi%%?ﬂ&hetﬂy@mr al kyl ,
| ower hydroxy % ower am noal kyl, | ower alkylan no, kyl sul f enyl ,

al kyl sul fi nyl thiensispthul, fusylpiethyd l!illllﬁlﬁvﬁffﬂwl pysiolstlalkly m&d&hﬂ%ysoxam&ﬂkﬂr ed
aryl groups aﬁldg%tﬁv\gl}ékzg%@%lregg@fs1t%lwdta§l3)eﬂ]@sﬁﬁlg %&ﬂ%ﬁzﬁo qfhenyl groups,

carrying one or erent stituents |isted above.
The preferred patt &Aryl gfoup$ aseomiatietpraferabhly bgapmlénnmamhthm groups

R tati | dt
oo ceentat v S5 L Bt SERIE G U5, RS, Bl 160 €0
3- anm nophemy! ;mdke amsmahem&cted:ffmhhy,l hybmy,l a,mnde rpddoy hipheallflamide, acyl,

o ot ! ahenylovR R Wl oS ARRR R byt SRRy Rk e

trifluoronet hylighamuyi, aa@zlsuhﬁiyﬁgrau@usmfom QuFEnowS @ tﬂfnﬁtﬁ‘érﬁétﬁﬂdPﬁSerﬁﬂo mat i c,
C2_6 cycllc groups containing .one to four N atons, or a

to
combi nati on ofN RS @ PR d‘ﬁ‘le?% S‘Hfﬁ{ﬂyt %‘% %teglpg 1Y ErOURS, AT quc or

substituted agy¥ehiedsPRRAAD of HRAuRYRIAQ 1ikHS %V@eThé/ﬁgerr%§ patte §f er abl y
connected via one of the ring-form ng carbon atons teroaryl groups may

carry one 16r molbstitusiohstiareend/sr mefe| Renresgntpivraxpaplss ohyil Ryps Tagideobltcyano,
nitro, 25 alk i, do . Y hydr oxyal kyl ,

| ower am no a%&%ﬂ%ﬂﬂ?%§£¥bh1§ylaakﬁhéﬁéﬁﬁg%@%ﬁ eny@(ir 3?H%§£ﬁf|ny
alkylsulfonylhy@mkﬁﬂwuﬂl3wmnmpmmwtMumnmmﬁmmﬂﬁ3m@ﬁ&@éﬂﬂéﬁ¢h@@¥@b@W¢B groups
are five- and SIX [ heter I

2 substltuent§n ngl%&h? ﬂ%ﬂ gﬁf (é%%%?ggﬁg%g%h&ﬂbther

sel ected fronnhﬂﬁhﬁjEWh@@mmﬁmnmﬂpﬂﬂﬁgmuhﬂpMmyEmampk@ﬁmhﬂpmﬁwheteroaryl
groups include, but_are ng limt %E% ansubsth % nono-
substitut&d deri vat THE©GH SHUPS e Bishe P%WDH?'fg%ﬁéﬁ “”%%ﬁ?S?HWBBﬁene
pyrrole, indehe0 &sa@6her up &NBEXE 20N, od sSoxbZALien oibtﬁi&l) smazmlvath iphi azol e,

benzot hi azol e, isothiazole, im.dazole, nzi m daz i ndazol e,
and tetrazol e, 'to trn Watomse angd tihelr substtuted as we?as benzo- an8 pyrido- }{1 (E (? rivatives,

preferably connected via one of the ring-forming carbon atoms. Heteroaryl groups
may carry one or more substituents, selected from halo, hydroxy, amino, cyano, nitro,
25  alkylamido, acyl, lower alkoxy, lower alkyl, lower hydroxyalkyl, lower aminoalkyl,
lower alkylamino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, sulfamoyl, or
trifluoromethyl. Preferred 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
30  heteroaryl groups include, but are not limited to, unsubstituted and mono- or di-
substituted derivatives of furan, benzofuran, thiophene, benzothiophene, pyrrole,
. indole, oxazole, benzoxazole, isoxazole, benzisoxazole, thiazole, benzothiazole,
isothiazole, imidazole, benzimidazole, pyrazole, indazole, and tetrazole, which are all

preferred, as well as furazan, 1,2,3-oxadiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole,

11



preferred, as well as furazan, 1,2, 3-oxadi azole, 1,2, 3-thiadiazol e,

1,2, 4-thiadiazole, 11 WD 01/66521 PCT/USQOL/ 07187 triazole, benzotriazole,
pyri di ne,w@ui/esel i ne, isoquinoline, pyridazine, pyrim di NBCT/UPQIG7mss,
pyrazine, pteridine, and triazine. The nost preferred substituents are

hal o,  hydr oxyriazoleabanzotrieude, paﬁ&ine(,;qmohlol\im isa@ﬁgdlmelmidaziﬂlwﬂymmﬁaiekyl | ower
al kyl am no, and | gwer. am no. res t

conpounds pr ePSFRHPYAERGA! I?'f grédatpﬁl e“f*ﬁsg ]gegleéél?) {} 'flrg\\%ﬁf

ser ot oni n r ec eRPEOKS, cyRaY, ldvieu bixokyy ,lovEerbﬂIc?Aldm ﬁpdwx;&lky\lm«neér aliylymihave a
beneficial effe i in the atnent of neuropsychiatric disorders. According
to one enbodi AB O“@EWQHBP i nvention provides conmpounds of the genera
formula (11 z Ar (rP(@ ﬁéséﬂ%r?@nt?on@i@ndéé\koﬁlp&ﬁdy\ﬁ%f&dﬁw sh%w'n’ﬁg ﬁealhlvay N N NN
N N cH2)n .non. gS in which Ris a hy dro cl

strai ght - chai r’i’&?%’@%‘ﬂ‘éﬁ@ﬁ@d sgretrain f@"%’?‘%ﬁ%\ﬁ?‘lﬁc @ﬁhbépHT%ltA F‘?S’\‘R@Prsh‘%l‘%xyal kyl
group, a | Owermagrrﬂa{)@ﬁbgdéhcigf&%t inFhe @é&nﬁé@b#ﬂéurd%ychth%cedh%&é& kyl group; n
is 0, 1, or is nethylene, vinylene, or an NH or N (lower alkyl)
group; and X2 i s mickgiliagéo orsremhgeimenkithy Igemﬁlnwnéﬁlép@rvldw epotads of2 i s

nmet hyl ene or n Xi is nethylene, X2 is 0, S, NH, or N(Iower
al kyl) or a bg%d£8§QI ﬁ&ul et hyl ene and Y2 is nethyl ene, vinylene,

et hyl ene, propylene, or a bond; 25 or 7
|

Yo, N _X
Ary Y] \ﬂ/ 1‘X2
w
I
10 wherein
Zis
"R
R i R X N R
Nj N N N N
Qo @ O O $
b H 2 7 > Or
15 in which

R is a hydrogen, a cyclic or straight-chained or branched acyclic organyl
group, a lower hydroxyalkyl group, a lower aminoalkyl group, or an aralkyl or
heteroaralkyl group;

nis0,1,or2;

20 X is methylene, vinylene,or an NH or N (lower alkyl) group; and

X, is methylene , or, when X; is methylene or vinylene, X, is methylene or a
bond; or when X is methylene, X7 is O, S, NH, or N(lower alkyl) or a bond;

X

Y is methylene and Y; is methylene, vinylene, ethylene, propylene, or a bond;

25 or
Y is a bond and Y is vinylene; or
Y is ethylene and Y, is O, S, NH, or N(lower alkyl);

12



Y1 is a bond and Y2 is vinylene; or Yl is ethylene and Y2 is 0, S, NH, or
N(I ower al kyl); 12 WO 01/66521 PCT/US01/ 07187 Arl and Are independently
are unsulwobi/edsed or substituted aryl or heteroaryl groupsT/Usoudh7v87 S
oxygen or sulfur; or a pharnacol ogically acceptable salt, ester, or prodrug
thereof. 5 Tn general andcdonpoiapsidently afcoumubstitufdd)or autestitutdd arg oahetammyam ne
receptors, specifically serotonin receptors. Preferred conpounds share the
comon propertg§/°”8f"an cting as inverse agonists at the 5-HT2A receptor.
Thus, experinments peifaggabrealfirgel [s transiently expressing the human
phenot ype of said receptor have shown fhat the conpounds of general
formula (1) attenua’f%P@%a%"il%‘%ﬂlyﬁ?fﬁp@?béﬂﬁﬁSt?reeléﬁg%Pgﬂ}eFFO ‘heglo absence of

addi tional sl i gandsnagdnend cHRPHuNdR 6f foBRBPTIY bre adile: 4 AIVROMRES rddgy6rst hus  been
found to possess intrinsic, act|V|t§’[Xat this receptor and are able tq

attenuate t he sPasifically speiRriagenepors JtelrmrdnortpouRis $4e ot PPEosiPERRErY ichg
responses t hatacﬁz{%sﬁ?ms%%ﬁgﬁ(alg)@ﬂﬁ@g.lﬂ!zg%&mr. ThE, ObRBR¥AL b@RorkRabnt he

conmpunds of gene formu _ are inverse agonists also indicates that
t hese conpoundslisfeansientieexprissing (hethomamphegoiype ef seifkredoptog beyoskpive thapthes- HT2A

recept ors t hat),500mnd ioggeggm%ngﬂﬂgggg%ﬁte%%h%ggg%@9&%@@&% grynthetic

agoni st | i gands erred e I ment, I nventi on provides
conpounds tohatabsepeedfadditioyal $igamls actingl vpbn thelrgcehiiog T ltbegpmpeunds hged thus i vi ty

towards the 5-HT2A subtype of  .serotonin.receptors.relative to other

subt ypes of trll’ge“sfg’\}l%#lg’ﬂ%é’gsefs’smwwFgmlﬁyfp%xfs rﬁff%%g%dp?rgra @eé%aec\tfﬁﬁte gls? to other
receptors, noshsapaiohiagodigtrstiyhuldiea, consiiativasigmglling tesposteihat the HEI2ad

receptors, such as dopam receptorg. ln another _preferre odi nent, the
conpounds of £FEPIF BSRAYS: ?ﬁ\?@ﬁﬁ%ﬁ%@#é&c? §8f£e§8‘ﬁfé)l“§gl§§)taﬁe 5- HT2A
subtype of  senRIRMLAisEERPIAIckes HALHERIBRAYOLSEs BivedBNMilRy 1 SftdBohie fe) nMBY

t herefore be useful for treatin 25 alleviating synptons of disease

or
condi t i onslSas $eévatioraf JutRA; rﬁ?f&?qf"e@atflﬁu%ihﬁ'@ﬁ by prRlogEuquE pEIIskT OTSKREFRORY
llevel s of actiwyidhyic 2bniSSRERARAI | Y 5-HT2A receptors, whether this inpaired
function is asSociated wth inproper |evels of receptor stinulation or
phenot ypi cal aber r & 2 prefrredembedimisaly the preseit dyshijonhyoadesesinpernds Bt certain

Const tuti ve. SEERgrDBEPa Rl MUORe R CAURGH B Rl L PRTOR SRS i 1y
m ght be nodi fseethnin mcapoors setdtivatp dthe snlglpes abithe sero@pindd-Ril )t family of
20  receptors as well as to other receptors, most particularly the monoaminergic G-protein
coupled receptors, such as dopamine receptors. In another preferred embodiment, the
compounds of the present invention act as inverse agonists at the 5-HT2A subtype of
serotonin receptors.
The compounds of general formula (I) may therefore be useful for ireating or
25  alleviating symptoms of disease conditions associated with impaired function, in
particular elevated levels of activity, of especially 5-HT2A receptors, whether this
impaired function is associated with improper levels of receptor stimulation or
phenotypical aberrations.
Others have previously hypothesised that certain neuropsychological diseases
30  might be caused by altered levels of constitutive activity of monoamine receptors.
Such constitutive activity might be modified via contacting the relevant receptor with
a synthetic inverse agonist. 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
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a synthetic inverse agonist. By directly testing a | arge nunber of
centrally acting nedicinal conpounds with known clinical activity in

neur opsyovd at/edse1 di sease, we determ ned that conpounds weeTvuaeti7psrychot i c
efficacy all shared a common 13 WO 01/ 66521 PCT/ US01/ 07187 nol ecul ar
property. Nearniqteealakpmbemﬁﬁwwmm@ﬂnstscompaun@m@tame@wwy}dhﬂia&rtd sts to
treat psychosis f.oun A | onr St

correlation ig® té’(? 8F‘F|"Vr?56fté"\‘/?‘genc8° Rl ﬁg%\’ rsea ep or 1?1?%? zaeuogéonr smis
a mol ecul ar nechpellisgrvddenaathopsSyianatreepef fnveraeygdnrsnfus mamdecular Det ai | ed

phar macol ogi cal ghar acferizati ongﬁf a. | arr%ge nunber of antipsychotic

cormpounds in GRECHIEERPLAGPS CPARFSFRGY I P fey possess broad activity at

mul tiple related Deggpd pﬁarrﬁhﬁbﬂéﬁkﬁ’ﬁehai\é@f‘ehzﬂfontohe%g&mﬂiﬂiwBﬂaﬁltlﬁs)&hd)tﬁ?/ ei It her
agoni st, conpeti t| ve. antagonist, or jpverse agonjst activity at multiple
monoani ner gi ¢ SPEEYHIBIN ot oy AP IR BT AP GIEY “UBEPHT ner gl c.
adr ener gi c, w&&e&ré&b o@dﬁ@ty%@s h18d 8RIBRIBInBoRIE BRPRY Sithel Bshiddr 0ad activity
is likely responsrb e for the sedating hypot ensi ve, and notor side
effects of thegrepetewp@ume@lst,r qr 111‘@*@&@“‘@ Hettwwemu%mmﬂaen@reere@%er her ei n
w || possess I @BbdrPevERRLiESandut W Il have
fewer or Iess%@%%e?g%é&%%g gft%rgﬁﬁ?hc% exr%tcr% rQ npounds. ?LnS The present
i nvent i on 1al sdxlmwrgeseqwh@rmélﬂmhro@aﬂctlmd;ikelv rr@penschimfw theispdpting.n
effective anmount ,of .a col und eferred
enbodi nent of teresbvr?p un eofrcgrrfél aﬁl(%%e)COBWFQI!Adtg it f%)%o‘{'getr}%% tﬂ%nd Y2 is a
bond, net hyl eraempaiddyﬁfsalesedmerem will eess efﬁca\fy as §omlampbnmovahd Y2 is 0 or S,

and Xl is rrethlen X n nmet h r is NH or
N(| ower 20 al 1111353"3 bflﬁ‘i’”tlﬂ’@‘r’e %P"@f grrlFﬁﬁe‘Z\eﬁ%%g‘? ?‘Fgeﬁ{sq%afn %Xf'fgn%orrpounds of
formula (1), %Om§ourﬁs(cl-|2)n and Wis oxygen In a nore preferred

enbodi nent of the conpounds of forrrul(%cg is. 1, VYl is. nethylene, Y2 is
a bond, mEfhyl ene, TEE BRFFEH:BIVERIONRISRPF SP@GWCWEPZI"\W@H%“%?@H%%“% 25

bond, or X 'scmlelh}e&fveuﬁllo%fa%bllﬁﬂ&ﬁid%@ger%?alfcﬁmﬁﬁt t)y| ene. In a further
preferred enbodi nent of the conpounds of fornula g ,. Wis oxygen and Art

and Ar2 are di ffeihempreﬁqrvrl eppodimeiral fraygonygpends of fogpls (B Y ismegiylene
mono- substi t ut,g &J%’gm&d%&ﬂﬂ%ne Q@M&ﬁ B%Byféﬁé A Y isRigfi&lLegy, Riebegabl y,

Arl and Ar2 are t" si mul taneousl'y’ phé
and X; is methylene and X; is a bond, methylene, O, or S, or X; is NH or N(lower

20  alkyl). '
In a further preferred embodiment of the compounds of formula (I), Z is

R
1

N

\l
(CHy),

In a more preferred embodiment of the compounds of formula (I), nis 1, Y, is

and W is oxygen.

methylene, Y, is a bond, methylene, ethylene, or vinylene, X;is methylene andXj is a
25  bond, or X; is NH or N(lower alkyl) and X, is methylene. In a further preferred
embodiment of the compounds of formula (I), W is oxygen and Ar; and Ar, are
different aryl or heteroaryl groups, with different mono-substituted phenyl groups
being particularly preferred. Preferably, Ar; and Ar, are not simultaneously phenyl.
Also preferred compounds of formula (I) are those where Z is 1-(organyl or

30  aralkyl)-4-piperidinyl.
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Al so preferred conpounds of forrmula (I) are those where Z is 1-(organyl or
30 aral kyl)-4-piperidinyl. 14 WO 01/66521 PCT/US01/ 07187 |n anot her

enbodi mewQ ot/bx&2i nventi on provi des preferred conpounds of P€h@ESotfansml a
(rr)y: RN" N HAALt -, ~", (2 N kO/ Are 511 inwhich RNis

hydr ogen, | ower al kyinotler ahbodimerty thé alvertmarpabddds preféirdd dosipseldsot tad fr om

| oner al kyl, | ower koxy and hal ogen ArRi s selected fromlower alkyl,

| ower alkoxy & gen; Kkislor2 10 and A" is a suitable anion. According
to the invention, a suitable anion nmay be any anion capable of formng a
pharmaceutically acceptable salt of the conpound, as described in .further
detail below The present ? ventlon al so provides a nethod of |nh|b|t|ng an
activity of a 15 nonoamn e ptor This method conprises contacting a
nonoani ne receptorLor a |sysfem containg the nonam ne receptor, with an

ef fective amount "% nd of formula (l1). Accoding to one enbodi nent,
t he nonam ne recept NSEe oto |n receptor. In a preferred enbodi nent,

t he conpound is selec i ve' a -HT2A receptor subclass. In another
preferred enbodi nent, the cdhpo a¥z -@@ little or 20 substantially no
activity to other types of receptors, including other serotonergic
receptors and nost particul arly!' nonoaninergic G protein coupled receptors,
such as dopami nergiWhﬂcERé‘ﬁﬁw&ogeﬁhewm}&,rnrﬂmn&iheier@rﬂm nonoani ne

br i mat e or & hunan il TREFUELRPBAHRAGL PETaled PR P he central or
peripheral nervous As%is k@sbted 0 vt hilsl, RivephiRbB) Sldhaloflig system nay al so be
an in vivo or in vkaggoﬁgperlnental nodel, such as a

10 and A’ is a suitable anion.

According to the invention, a suitable anion may be any anion capable of
forming a pharmaceutically acceptable salt of the compound, as described in further
detail below.

The present invention also provides a method of inhibiting an activity of a

15  monoamine receptor. This method comprises contacting a monoamine receptor or a
system containg the monamine receptor, with an effective amount of a compound of
formula (I). Accoding to one embodiment, the monamine receptor is a serotonin
receptor. In a preferred embodiment, the compound 1s selective for the S-HT2A
receptor subclass. In another preferred embodiment, the compound has little or

20  substantially no activity to other types of receptors, including other serotonergic
receptors and most particularly, monoaminergic G-protein coupled receptors, such as
dopaminergic receptors.

The system containing the monoamine receptor may, for example, be a subject
such as a mammal, non-human primate or a human. The receptor may be located in

25  the central or peripheral nervous system, blood cells or platelets.

The system may also be an in vivo or in vitro experimental model, such as a
cell culture model system that expresses 2 monamine receptor, a cell-free extract
thereof that contains a monoamine receptor, or a purified receptor. Non-limiting
examples of such systems are tissue culture cells expressing the receptor or extracts or

30 lysates thereof. Cells that may be used in the present method include any cells

15



cell culture nodel systemthat expresses a nonam ne receptor, a cell-free
extract thereof that contains a nonoam ne receptor, or a purified
recept or woloniedsemi ti ng exanpl es of such systens are tissper/wsbtomsy cel | s
expressing the receptor or extracts or 30 |ysates thereof. Cells that may
be used in theanmbbecefrmnedtmimgei@nﬂmmh&ddaim&a mehdaminélﬁcmramwﬁaﬂsz the 5-

PCT/ US01/ 0718 abl e o nedi at i i gnal . transduction vi a noam ne
receptors, mtpfz?t‘trhg bt Vlﬁ‘f’ﬁéﬁ’ élép ! Fs,smgio? ﬂ]é P OTQF‘.éo&e

expr essi on of of htxgoriat cElptlines, (e egampleatah%ljﬂ etpres she PHTRAWERP®WE), 6l | s | i nes,
for exanpl e, | vel ress_t 2A receptor), or follow
transfection al éa‘%?‘{éﬂo‘b?%f‘seﬂ'? yih lé%ﬁ’t”éﬂ? ﬁ?fﬁ%mt‘ﬁéher%“cﬁé’mré?ne ﬁgh cell§ch
cells 5 ake tay%atﬂwmaiaﬂsmtﬂ @s @R bihsr dbryohidedlls Sukiaisiatdeteci€bt S, such as

i nsect cells or enopus oocytes), because cells of | ower organisns
general |y | acK<onpusA9aYiEDrhestuse caljsgi lawer PreARiEe eensTRIy dack ks APPIOpF2iehe
present purpog al%@&?icﬁ%rll{afthﬁ stf@lk%h@pl‘é@eht Mds@%y&éﬁﬁlesfo@ﬁlﬁm@%@usf i brobl ast
cell Iine NITH 3 ATCC responds to transfected 5-HT2A
receptors by sltthﬁﬁtﬁlte s ﬁbﬁblhst CFiAhnelNH“bBT%(P(T%@RétMéS) whirh respords Nat | .

Q;? Sr esgl?,t) 55@’ %%‘ ?%geﬁﬁéﬁlg%%&)ﬁsb gtg ]ing a{ﬂ%ré??vgh %’JIL Fgé@%}r}&t@ %teatﬁr leent

nmet hod i nol. ud%i'od-IEJaR 281 84 US4 SKEF&BIeEI Gl%hhdndmtmal dedls (Wd:ﬂer etralient i on

speci ficall y nhi b an act ti,V

nut at ed or g?%% 5%27)3 Sf%SF alipR vt d(igglr tér Bref(en @‘8‘?

per form ng thencsmﬁ{EKmacmse@Hmoenk@ﬁmﬂﬁmm the activity of the
receptor is a sigpalling. activy not her r.red enbodi

activitiy of the r&géﬁt"ﬁlg”qnsspectlﬂé‘ﬁXBWé’t fﬁltefh\‘?gs‘%é ﬁ“%%f“i‘?f‘i“t"&}YB the
receptor. Prefgfivalluated 8nsiaaQbs bahhe dtehtoY X1&EproRdaNiss kitset ect i ve for

t he 5-HT2A receptor Most preferably, the conmpound has little or

subst ant i a5l y PREOTEEES iesyme. ométmeféﬂ%?m@@tr@?%ﬁb? Hitvitp Pt e FreePifdRdani ner gi ¢
20 receptors,  SciindSctlAP2m ARHRE frofBcs BhBsEmett e B&lﬁﬁﬁ})&%é%@é tortifle
activity of the receptor 1s a response, such as a signalling response, to
an endogenous thagenbigntiveshped agisvity-of i reqgptognP ref@ir@blmothg corgpyAf st 4ndnygEent |

such as a dr u% gst%glggtgve% BQ?tHﬁA feg%m Mclaﬁpr‘éf% {?Btﬂ{drﬂ:ig ﬁ'ttle( l)
preferably acts agoni'sing or antagoni ng tha receptor.

Furt her nore, tohsuhstaatsdhtnq aatmm towardroelh@tsaeton@rgm omethhogondamiirengibi t i ng an
activati onzoof a _nmnoam, rglgdrea%le tor comprising contacting the nonoami ne
receptor, “or r‘?fegvgst%m SOATEIHI G tnhep Rohoam ne receptor, with one or nore
corrpounds of the [[mmm’ﬁmtm)ﬂlméﬁheh@abtwmaéﬂtbdﬂreﬂéptdirhea reepxmsé guchway be due to
an exogenous or endogenous st agent %Ipda t he constitutive

activation asSEErLREFSRSE %a g&c#ogcatou ogist, &uch as o an exogenous

agonistic agent, such as a drug or other synthetic ligand. The compound of formula

=

(I) preferably acts by inversely agonising or antagonising the receptor.

25 Furthermore, the present invention relates to a method of inhibiting an
activation of a monoamine receptor comprising contacting the monoamine receptor,
or a system containing the monoamine receptor, with one or more compounds of the
invention. The activation of the receptor may be due to an exogenous or endogenous
agonist agent, or may be the constitutive activation associated with a native, mutated

30  ormodified receptor. The receptor may purified or present in an in vitro or in vivo
system. The receptor may also be present in the central or peripheral nervous system,
blood cells or platelets of a nonhuman or human subject. Also provided are kits for

performing the same.
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30 or nodified receptor. The receptor may purified or present in an in
vitro or in vivo system The receptor may al so be present in the central
or peri pveoal/edser vous system bl ood cells or platel ets oPCHUSDINITISTAN OF
human subject. Also provided are kits for performng the same. 16 WO

01/ 66521 PCT/ USO 1/ 0d Bréferted embpdimbet medompmmdiimm:ﬁvetﬂoesmmm Bélotofin

sel ective for 5- class s 0 e nor e . rab he 5-HT2A
subl ass of setrﬁeB fsnmroéec%fjfl%ﬁgg' H‘Fﬁ }ifﬁ%l}ﬁlg)ass s@foé?”rl ‘é&?fﬁd%ﬂf I t he
conpound has Ipidférredl @iibodinisit, alid dodtpoynd s dittlel ordmammgnga Mti-@pithikleic S The
present invention pr ovides nethods of treating a disease condi tion

associ at ed wi eA8Yonoani ne receptor conprising adninistering to a manmal
in need of such trgabREal rdEnRhpRGided SetiBRs B rafinda GREROMMiRE for mul a
(1). The invention specifically provides methods for treating or

al | evi ati ng diagsegigted o6 MPRAIBINESSesRioa PREPTISig WM PGHEe afmigmensldmnend
stinul ation of, fg'@cth'tfé?tﬁne%aﬁﬁﬂctﬁesarﬂ@ﬁ&l%ieﬂo% Qid R 4D TRAIdad, forms
of central serotonin receptors, particular e 5-HI c ass of suc
receptors, compedifsiailp pedideninsthods footreasing analisiviabiog ilisersapmdiiionpéssecigted ect i ve
i nverse agonls f th r al I such
treat nent. Ehp1 e Fgl%%o‘r%e&lgtll?s Mgf %Ogé)wgﬂ rﬁﬁta{eﬁ OP&EM% preferred
enbodi nentp tlm&)dliﬁaadeﬂirms of &ntrkle;eﬁtdﬂilfﬁuec@tdmIpaﬂmulaﬂyltharieHT thssoflsoch nent, the
di sease condition is associ at ed *1511 %/ ctl on_of %fh Eﬁetrotonl n
receptor. |n AFSPREY CERBETEAIRISTAEn § %ne EIEARATE Brft SPECRSIOET et ed wi t h

activation ofagbhigt of eHeQlefithifofnR0L Q) Pra ho@tnﬁﬁaeédamsycn rapdliabelMed! evat ed
or constltutlve activation, elevated serotonergic tone, as well as disease
condi tions asSECkiEt %%Pﬁoﬁﬁlngé@ééﬁ‘&ary cellular functions inparted by such

pat hol ogi es. 20 ExamppRgrRh eﬁﬁ'b&ﬁﬁl%ﬁtsthfe%ce fﬁ%esmmzys@@amntndﬂ%l ng the
conpounds of the invention, Bﬁ?ﬁ ar maceut i cal $05| tions conprising such
1

conpounds, I5i s embedigtent, ihecdiseass, co O%ﬁéssﬁﬁﬁteﬂ“ﬁﬁhtdé{ pegionéthe spretpai atri c
di seases such éc%BﬂmZ ORI Gk Aerdiidi Jn?'tl?écﬁ%aée%oﬁ&% is%s&%%%%&sigﬁ@eﬂf&het Y

sl eep di sor ders appetite disor ers ctive I sorders such as mmj or
depr essi on, b|0ﬁdieaﬁromnmeclmf0r mﬁr@b'pnwmwtew dlévapdyoe henshieitis f eat ur es,

and Tour et e SR OBy ATUICh TS, BVANASERRIYARTRSS SRRINATY L0

neur odegener atTve bSorder s her ner' s or on's Di'sease.
is anticipat eebolnhay cblﬂlﬂarcfmmquomd@anédbyfmushpath@ngmsnn particularly

sel ective jnverse i S show little or no actjvity on
dopan ner e ecepEaPEben ey ifas S LR 6k ELPE bk o ShpP it ot bt
schi zophreni a 1nv'5h&@frﬁflphma¢wt1&am&m@mmﬂmdﬁmﬁfsmtghﬁch compounds, is useful

include, but are not limited to, neuropsychiatric diseases such schizophrenia and

related idiopathic psychoses, anxiety, sleep disorders, appetite disorders, affective
disorders such as major depression, bipolar disorder, and depression with psychotic

25  features, and Tourette’s Syndrome, drug-induced psychoses, psychoses secondary to
neurodegenerative disorders such as Alzheimer’s or Huntington’s Disease. It is
anticipated that the compounds of this invention, particularly selective inverse
agonists of 5-HT2A that show little or no activity on dopaminergic receptors, may be
especially useful for treating schizophrenia. Treament using the compounds of the

30 invention may also be useful in treating migraine, vasospasm, hypertension, various
thrombotic conditions including myocardial infarction, thrombotic or ischemic stroke,
idiopathic and thrombotic thrombocytopenic purpura, and peripheral vascular disease.

In a further embodiment the present invention provides methods for treatiné or

alleviating a disease condition associated with improper function, dysfunction, or

17



30 invention may al so be useful in treating mgraine, vasospasm
hypertension, various thronbotic conditions including nyocardi al

i nfarcti owgot/bgsonboti c or i schem c stroke, idiopathic anBctisentiot7r c

t hronbocyt openi ¢ purpura, and peripheral vascul ar disease. In a further
enbodi ment t haetiponkaendf nanve ns woll apmotated @8 othietwisdaodified, torer ol tgntral or
alleviating a di.sease condition associated. w th inprqper function,

dysf uncti on, (?Fnlihf’r%\ﬁ“ﬁ‘f’ﬂ?%%‘%?feﬁsﬁf %Tﬁ%ﬂ%@m@ﬁhﬁgﬁﬁ%{rp%ﬁ%o ive, as
wel | as nut at egfe@iveahldantifaonpelinkiof the defdraioniuls @ntor Blhosoin ne@bsfispbier al
nonoam ne receptors, such nmethods conprising adm ni stration of an

effective anp@EmSRt Rreleras deameRemineg oerais iserotsppineepten if the@esph@adl i n need

of such tieataRBhs sySleff 81688 byplhBRisMRBRPEErahBGEPHPLA IsSb3at RlcgRbN Tt ecept or
in the peripheral 5 nervous system blood or platelets; nore preferably a

5- HT2A subcl aggdifieed gmbpdinents, theidireaposaritiontrograsiatndsvith inercared egtiétycndi ti on
I's associat ed Wi} Roh 4es s&&sﬂﬂ AEoblit, WfsoProvidel are/ ik Bpgé}%gﬁi@%@éa%! n

receptor. Also provided are kits performng the same. The present

i nvention al so per ¢ pesend invhgiohiaksb gpesdingiodhl ald vEpradidiivei mestidine nhili¢h

phar macogenom ¢s i s U I nosti ¢ (predictiy u . .

Phar mac ogenon‘ip%aslmafﬁgeg'glg’fcg %\’/}AISF %Pog PIPO |J():Sglﬁ re@?%‘%? Wlﬁasr? ) lgar%glgclsolggl}oﬁn 168

vari at i onsioi n defiewithshnioslty signifivantisraditerytvariatidnk ér the radpeige ¢ dpgssdueiton and
abnornmal actiop in . affected persons. See e.qg. i.chel baym din Exp

Phar ol - PhySrit dresoag o bEe P a e S ah i L RS eR NEE Slenem  43: 254- 66
(1997). In gengdlbawin\\Oli4 YREBh@nabll PRGN IBIBBEINS5 ¢ DY), bth@ DM deRTlhe
differentiated: genetic cagdi tions transmtted as a single factor gl tering
the way drugs @BmatiZehoe HeoDotheeperh BrulPed gharmareampoticaipdifentean oo

condi tions traaid.ed: Anest OBliRiond RalRliRdab b bRk hbRapadysact s on
drugs (altered drug netabolism. These pharnmacogenetic conditions can

occur as niat ural anthebedyr(pltgied ¢ras petionp and gencticprndpions ensaEriRssESCappr oach
to identifyin L a one-w de
associ ation, " qerug(ﬁ?ggc p ?fﬁrea‘?frl}?@b gé\d}ga[c %8@88%2§0ﬁ??1‘§%b%§spm ?'o%r gﬁa\e human
genome consi stphamyagbgenkticeditiknoin ogames nasiral eecchring@olymasphisms. a

"bi-allelic" gene r ﬁ@p ] j . of . - | ynor phi ¢
or variable sites (@ﬁle?ﬁ&e u%ﬁ%&%%&écggiﬁg%ﬁ%%gﬁs #%gp%glgt (\lllggi ants).

Such a hi gh- r esspbusej larowaens € genongpridaassbeatonipalieagrimorily orephigh- t he genone
of each of a statistical signi ficant nunber. of tients taking part in a
Phase 11/ 201" aRUGHER P oF S SRR e Ry om R L e Rl AR part i cul ar
observed drug ni#BRORSE, OfbigillelR” gédeatdrker nflpttRdt vadisisvedf)60,090.400,800

hi gh-resol uti on, map can be, @en.er ated from a conbi nat IN%%

ent i L1 on. kmSREp g e R S N SR BITS AR CSRP en LB i
genone. As usegichehhlesofutioDNBietit Tnap cEOPERAAIH AllapRf tRALnAECH ach N A
single of a statistically significant number of patients taking part in a Phase II/III drug trial to
25  identify markers associated with a particular observed drug response or side effect.
Alternatively, such a high-resolution map can be generated from a combination of
some ten-million known single nucleotide polymorphisms (SNPs) in the human
genome. As used herein, a “SNP” is a common alteration that occurs in a single
nucleotide base in a stretch of DNA. For example, a SNP may occur once per every
30 1,000 bases of DNA. A SNP may be involved in a disease process; however, the vast
majority may not be disease-associated. Given a genetic map based on the occurrence

of such SNPs, individuals can be grouped into genetic categories depending on a

particular pattern of SNPs in their individual genome. In such a manner, treatment
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nucl eoti de base in a stretch of DNA. For exanple, a SNP may occur once per
every 30 1,000 bases of DNA. A SNP may be involved in a di sease process;
however, whele@st majority may not be di sease-associ at edpCEUsS@m7#887genet i C
map based on the occurrence of such SNPs, individuals can be grouped into
geneti ¢ cat egoedimsnstiep én dhilogpddm g@uppaigenatichldy sipdbit iedinidobls,SMNRPsg intp t hei r

i ndi vi dual genone. |In rsﬁu?h a,manner treat ngnt E1}8 l\/\D 0%%66 Zé 1

PCT/ US01/ 07187<Cqufiaiis it may b goquiop gimang qugh genstigally spmilar idiyidualy o i i | ar

i ndi vi du?: s, _ta_k: n@l@eﬂig@vglg,m@aﬂiﬁl d A’c\léﬂir&fdttlse ‘_tclaﬁlﬁdmgéae ap@ﬁmﬂh ; carrrwlgd ilﬁa@h
genetically sim]ar_ 1ndivjduals, ternatively, a thoa terned the

"candi dat e ger@IEpHY SERH e AFpdigh Ay response ASeotitigg i | FyngRIey 2878t 1t edi ct
drug respoBse.endieoh B theiifkSowtBk RO préthindr 8 eReptb@tthe fre@hcodes a drug's
target is known (e. % ,- a protein or a receptor of It)he, present invention),

al | conmmon varivgrtien)odll epponywaniants ahthplesene pan Be faiglyjepsjly) idetified ingle i n t he
popul ati on ang)obﬁla&&&n% AR HE aBAGHd i hiRYd AR RAGETR e PrslshBoMENe

ver sus anot he I's assoclated wth a particular drug response.

Al t er nati vel y s zssoadtérbwith e perticuletbsug psprmsexpr essi on profiling”, can be
T zed 0L | ety B NS Ol Glen LR 65 BRRRR - ER AR . e
gene expression of "an ani osed Wt dar u e.g., a Folecul e or

nodul at or 10f th&leptifyends thatpeadick dind response gifor example,rik geab iexpressivatoien gene

pat hways rel at ed tgxi.city have been turned, on. Il.nformati.on generated
P rom more t hafuti dgted i s B b e BBt eer of B R e Pd e R 8 used t o
det er mi ne appreRrdnahdcos agethansknt paBlvaRttlated @ fHRIEY have bedbtupiediy| actic or

therapeutic treatnent of, an indiyjdual. This know edge, when applied to
dosing or drug sel &¥paation ggheralghitom Rfie O’Pee%félt“’rg%‘?geBli‘a“t“ﬁ"é’lg £% ¢

failure and t hysroa@RHaRaR dshrloaRRHhNG afiTofiAPIMsh A Al ¢refifehClegiitas Wren
treating a subject with a nolecule or nodulator of the invention, such as

a nodul at 0¢ i derphylpégorierapsatioreqtment of guipdividupl Jhisdaavisgen day sprisdcr i bed
herein. As wef ﬁﬁ&;ﬂ'&%@f&{ e AR MverlsDicictfhs BPREQRGH;C Galr@hRQpiRe used
to identify novg?{ can |agape rleéept or or n_’eot hercgeﬁle_s swt_aﬁl e for further
phar macol ogi cahhavke thevperticapiohyleeiosfisiencandicn freatings. supieeioritiangl y, the
present | Pve“%&%u?é c?r%ﬁu%‘(dr%?ﬁae%eﬁﬁ&f Bl?tﬁllqis iﬁ'rﬁo%ufaﬁfride’nﬁﬁgglyéﬁe%gﬂ?e genetic
pol ynor phi sm predi sposing a subject to belng responsive to conpound
descri bed her exemplatyscreeting dsseresdrbed herdim ris stedraveidestobed psetopuslyt then 25
effective anount of a c ound;. identifyin responsi ve,.subj ect .havi ng an
el or at il airBeae SoRrEr I e LRy ot i o B o B AT SR g

i dentifying afogankériphapokylopicflhsatietzatibein wepamsinweosubj ect, wherein the
ggggg;gdPO: P e st St alto provides mend R SRR 58 1O the

identifying a genetic polymorphism predisposing a subject to being responsive to a

compound described herein. The method comprises administering to a subject an

25  effective amount of a compound; identifying a responsive subject having an
ameliorated disease condition associated with a monamine receptor; and identifying a
genetic polymorphism in the responsive subject, wherein the genetic polymorphism
predisposes a subject to being responsive to the compound. It is anticipated that this
method may be useful both for predicting which individuals are responsive to

30 therapeutic effects of a compound and also for predicting those likely to experience
adverse side effect responses. This approach may be useful for identifying, for
example, polymorphisms in a serotonin receptor that lead to constitutive activation
and are thus amenable to inverse agonist therapy. In addition, this method may be

useful for identifying polymorphisms that lead to altered drug metabolism whereby
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met hod may be useful both for predicting which individuals are responsive
to 30 therapeutic effects of a conpound and al so for predicting those

i kely towexperseence adverse side effect responses. Thi spappse@AUng’may be
useful for identifying, for exanple, polynorphisns in a serotonin receptor

that | ead to eesbyprodickragdnerailiiDthe bay SUch alniddBaniRRalbeen Indlicie@ s e
agoni st therapy. In addition, this usefu] for jdentifying

. met hod nmay be f
pol yror phi sns tRevte; Pagetengally s fhugpternpi et ks of SinchmerbBiirPshens. 01/ 66521
PCT/ US01/ 0718%johm¥é.C byproducts are generated in the body. Such a
mechani sm has been inplicated in the rare, but potentially life

threatening side efiteelgfedembadement imnelapd nidepisymgasiicct seiabizafst ne. 1n a
rel ated emodiyfealen, @itﬂsgmgoangrofmggpéseﬁtmga& S gmv?a%a. AU&&@Q%?O &er S
treatment with a conpound of the present invention Is provided. According
to the net hodpethdiethspesemeef @polymouihismothptirehspobeatthepubitispbsies t he subj ect

to being responsive ta the co i et ed ence .t he
pol ynor phi sm R OP %tﬁghe Ctoﬁlzgg W@gg‘%ﬁ%}&zg} plr%%}écuei dt%%%?ﬁ%%@%%%ﬁbg Al so
provi ded are Kihdtshefsabjegrds fidtablie g tichimens avim, pradddhee kibnfoopertsmadg thdi S

invention preferably show sel ective inverse agonist activity towards the
5- HT2A recept 6#%®Such activity is defined by an ability of the ligand to

attenuat e @r abol i ghe thgpaassH thidinvettici ForRiabRGha® kélvdtivy ikrst Bgshistecept or .
Selectivity in the present context is under s_t_oo_déga % property o

conpound of t REMVIHOWRAKS 8§ SwA &4 ERFeRIAr ANTLAGHVIBE 18 g ehikity ‘éﬁ‘t;‘eegt ively

inversely agonigz&fioladfemnitelo? ablIA tHELaR IR veANR /BTNy SaRKERERE.I LS
acti1 vi ty causes little or no i nverse agonistic or antagonl stic actlvi ty at

ot her, rel at edelsetiviiria(tha mesentwaisptis paderstopdrg piorengrty pf a epepoupd apibands of

the invention; | %ng&k??n QUROL ARl Rrel hit Ly.with
ot her serot onilﬁ%}ﬁg%lz%%l%%}s - {i%ecerln% 1[_)?1%{%Ef,e tI E_,ﬂ%%&_ég%4%?§%, ~and 7)
at  concentsr atHTsroptboreant ierebly glaerkasngjitodctivitecapsed TRl erawdpicnie agenisfior ongl y
or conpletely 20 inhibited. P f [npyention are
al so sel ecti vé)]f\%fl s gor}lrl%scﬁgtg‘{“y#g&gl{’ eirtgdn%ﬁ%%}nﬁ%dg?%?ﬁgﬁh%pragggls%’gﬁr{es, such as
t he dopam ner gompoirids béthe meregiian havasirpigngly beearfduniust trinteract steoglytvotbs. A

N (1 (1 oty REER G BRBaRRaIc Gt Lo P iBy PR eR 2 4. 25
met hoxyphe n_yl @6RdcAThitds where the signaling of the 5-HT2A receptor is strongly or completely
N-(1-(2 200 et i et iyl plper v 4yl )N (4 et v phepyl) eyl )2
to other monoamine-binding receptors, such as the dopaminergic, histaminergic,
adrenergic and muscarinic receptors.
A particularly preferred embodiment of this invention includes:
N~(1-(1-methylethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
25  methoxyphenylacetamide;
N-(1-(2,2-dimethylethyl)piperidin-4-yl)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-(1-pentylpiperidin-4-yl)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
30 N-(1-hexylpiperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-(1-cyclohexylpiperidin-4-y1)-N-((4-methylphenyl)methyl)-4-

methoxyphenylacetamide;
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N-(I-p entylpip eridin-4-yl)-N((4-nethyl phenyl)nethyl)-4-

nmet hoxyphenyl acet am de; 30

N (1- hexwW@opessedi n- 4-yl ) - N- ((4- et hyl phenyl ) et hyl ) - 4-  PCT/US01/07187
met hoxyphenyl acet am de;

N- (I - cycl ohexyl pi p&riidiyatopent)ibipbhidib4=yTRNOYVA-RIS ér??hmﬂ Xy-4-

nmet hoxyphenyl acet am %e;y@z ﬁfV\_il’)li’r(s’ll 6652)‘1173Pg¥/ USOW%? 7 iy

N- (1- cycl opentathixypianylapetamide) - N- ((4- et hyl phenyl ) net hyl ) - 4-

met hoxyphenyl acet agj_ge, tvipiveridin-4-v1)-N-((4-methviphenvDmethvl)-4-
N- ( 1- cycl obut y! pi pggdﬁyﬁloﬁ?ﬁ}pigeﬁ (AR RS AT R
met hoxypheny| acehexyplobaylagetamide;

N- (3- oyl oar opy1 pi Repi o bty SR AU RIS MU R 4

met hoxyphenyl acet am

N (1- (cycl opemheghaxepimpllapitpaidedi n- 4-yl ) - N- ((4- met hyl phenyl ) met hyl ) - 4-
met hoxyphenyl acet am de; T

N (1 ( eyl obut yI motRT B pRER AP RS BRIV BRI - 4 10
rI\]rl-Et tlmxyphlenyl MI?@{%%% lacaamm'e;d' 4-yl)-N-((4 hyl ph I hyl) -4
meﬁ h;,i%ﬁeﬁg | apds ?ﬁ-g&fq)yﬁéb%?yrh'net'hgf)pi{o%’ric?iﬁ-4-y§)(-Nf((rerrtnet yBhe b ish ! )4

N (1- ( 2- hy@r oxy@tdaybldl Reidias- 4- y! ) - N- ((4- met hyl phenyl ) met hyl ) - 4-
met hoxyphenyl acet am de;

de’ 15
N- ( 1- (3- hydr oxypr oblﬂ1?(@V<ﬁ@?rpwlmcmy9miyﬁ@q-ﬂﬂl)r%{ﬂwﬁhﬂn@qny}i@mwﬁ: 4-

rre';]hox?/ph;aﬂy: %&%&wﬁd&?m&b&ﬁ& Met hyl phenyl ) met hyl ) - N- (pi peridin-4-yl)-N
- phenyl e car bam de;
N ( (42 bt hyl pheny! NebitGytspisons ¢ty igoanidihYpRbfigpehyiplenyansbub 41 ) - N -

phenyl net hyl car ; o
N (1-((2- Brom%eﬁlgoﬁ{ er%ﬁ%i} 1p()lle’peri di n-4-yl)-N((4-net hyl phenyl)methyl)- N
- phenyl netisyl car baiN-@e(3-hydroxypropyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-4-

N (1- ((4- Hyd -3-neth A R i e S e e S A A
St by ooy ROBEBRSR T ) J0Pet  Y)- (C m

N- ( 1.' ((5- Et hyl t hi eN-QA-WI@tﬁﬁ&?ﬁbﬁ&]}rﬁ&ﬁﬁb-ﬁ\ﬂdp@eﬁdﬁﬂ@-ﬂm’(pﬁeﬂmhb’thjdﬁmmild)a;rret hyl ) -
ﬁf( T ( PQGSZI'ZZF : 2}/;&?&?ﬁ@tﬁgﬁ%ﬂ?r&ﬂhﬂﬁﬁI)CZW?%YAPIH@EIMH’WBWW%t hyl )-N -
phenyl net hyl cghbnatf@lcarbamide;
20 N-(1-((2-Bromophenyl)methyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-
N’-phenylmethylcarbamide;
N-(1-((4-Hydroxy-3-methoxyphenyl)methyl)piperidin-4-yl)-N-((4-
methylphenyl)methyl)-N’-phenylmethylcarbamide;
N-(1-((5-Ethylthien-2-yDmethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-
25  N’-phenylmethylcarbamide;
N-(1-(Imidazol-2-yImethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-N’-
phenylmethylcarbamide;
N-(1-(Cyclohexylmethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-N’-
phenylmethylcarbamide;
30 N-(1-((4-Fluorophenyl)methyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-
N’-phenylmethylcarbamide;
N-((4-MethylphenyD)methyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((4-Methylphenyl)methyl)-N-(1-methylpiperidin-4-y1)-4-

methoxyphenylacetamide;
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N (1- (Cycl ohexyl ne

t hyl ) pi peri di n-4-yl)-N-((4-nethyl phenyl)nethyl)-N -

phenyl nmet hyl car bam de; 30

N (1- ( (40 uoeasphe
- phenyl et hyl car ba
N- ( (4- Met hyl phenyl
N-((4- thhylphenyl
net hoxypheny| e

N-(1- Ethylplperldl
met hoxyphenyl acet a

nyl ) met hyl ) pi peridi n-4-yl)-N-((4-net hyl poeogéiyeres7hyl ) -
m de;
L h I t d
?ﬁgth *% éh&?Mﬁg{h ﬂnéerFﬁﬁﬁiﬁﬁMQQ%yp enyl acet ani de;
azﬁmV@F01/66521 PCT/USOl/07187
- (gaﬂéthﬁb}feﬁﬁ)rﬁﬁhﬂ)ﬂwﬁ%}Mﬁﬂﬂﬁéd}ﬂﬂ-)l-yﬁ-4-

m

N-((4- thhylpmgﬂymyﬁﬁmhqumnﬁﬁd propyl pi peri di n-4-yl) - 4-

nethoxyphe@ylaceta
N ( 1- Butyl pi peri di

n- - t?lpme?%lﬂ ~4- ”\é Ny eth %hr%y )ﬁneit]'),yl) 4

met hoxyphenyl amﬂlcagrpldmylacetannde

N-(1- (3, 3-Di net hyl
met hoxyphenyl acet a

ﬂJQY&)3pbr?neliﬁy?butyl)plﬁ/eln)dm’\h %‘1\1 %Iﬁ]&hﬁ&m 15 é’{ﬁé[}lmﬂ ) - 4-

N- ( 1- ( Cycl ohexiydtinsaiyplydnylacqanideli n- 4-yl ) - N- ((4- met hyl phenyl ) met hyl ) -4- 10

Rriuhehpr et R ctyifren) 4! PrOPYD P

met hoxyphenyl acet a
eridin-4-yl)-4- ne
N- ((4- Met hyl phesnd
4- nethoxyphenylace
N- (1- ((4-Hydroxyph

4- met hoxyphenyl aca!

N (1- ((2- Hydroxyph
4- met hoxyphenyl ace

Dborardé;1- ((4- met hyl phenyl ) met hyl ) pi peri di n-4-yl) -
tam de;

15
Bhid M}ﬂweywrg@hywnﬂz(Z;mt)thsrlpreM)mﬁﬂm BByl ) met hyl ) -

Rcetamid de;

enyl ) net hyl eridin-4- 4- et hyl phenyl ) net hyl
Na (%hylghe%l}%)rgethyl)—N (1- ((I methyl Lgnyl)methy%l)p1per1d1¥1—é2—yl)- yh-

N ( 3- Phenylpr %Lﬁy? gﬂﬁﬁﬁgk@ 4-yl) - 4- met hoxyphenyl acet am de; 20

N- ( 2- Phenyl et hy
N ((2- Met hisxypheny

I'n-4-yl)-4-met hoxyphenyl acet am de;

N@B((hﬂywokb’@nﬁhmthﬁl)mmlﬁin)4-611)%((Hmlgﬂléwyﬂan@hvlm de;

N-((2-Chl d 4-yl)-4-meth h | t d
N—((3 4- D?rﬁggﬂgéb%ﬁgﬁy¥é%%?ﬁVf;pﬁtkp:B erYd?n 4n§|)ozy25eny acetam de;

nmet hoxyphenyl acet a

N-@e((2-Hydroxyphenyl)methyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-

N-((4- FIuoroph%gékgmﬁkg%%%mam&glperldln 4-yl)-4-i et hoxyphenyl acet am de;

20

N-(3-Phenylpropy!)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-(2-Phenylethyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((2-Methoxyphenyl)methyl)-N-(piperidin-4-yl)-4-

methoxyphenylacetamide;

N-((2-Chlorophenylymethyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((3,4-Di-methoxyphenyl)methyl)-N-(piperidin-4-yl)-4-

25  methoxyphenylacetamide;

N-((4-Fluorophenyl)methyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((2,4-Di-chlorophenyl)methyl)-N-(piperidin-4-y1)-4-

methoxyphenylacetamide;

30

N-((3-Methylphenyl)methyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((3-Bromophenyl)methyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-(1-(Phenylmethyl)piperidin-4-yl)-N-(3-phenyl-2-propen-1-yl)-4-

methoxyphenylacetamide;

N-((4-Methylphenylymethyl)-N-( 1—piperidin—4-y1)-pheﬁylacetamidc;
N-((4-Methylphenyl)methyl)-N-(1-piperidin-4-y1)-3-phenylpropionamide;

22
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N-((2,4-D -chl orophenyl ) nmet hyl )-N-(pi peridin-4-yl)-4-

nmet hoxyphenyl acet am de; . o .

N-((3- Mewg bpbsay | ) met hyl ) - N- (pi peri di n-4-yl) - 4- net hoxyphepayseetrasn de; 30
N-(( 3- Bronophenyl ) met hyl ) - N- (pi peri din-4-yl )_—4- met hoxyphe_nyl acet am de;

N- ( 1- ( Phenyl met hyl Ne{(pdMétiafilphetyNythid)-NB(lphiparidin-2-5Dr(oheithioak dtardide;

nmet hoxyphenyl acet ag de; L o

N (4 Vot hy! phonyl NRLERIRP BB N Rin i Ry oned.

N- ( (4- Met hyl pheny| NigahgdthylphebiBmbtypN-disipdidid-3-yB-(4pheny! pr opi onani de; 22
WD 01/ 66521 PCT%%%U 07187t o o _ o

N- ( (4- Met hyl pl& FRAprpcstandes - pi peri di n-4-yl)-(phenyl thi o) acet ai ni de;

N- ( (4- Met hgl phenyl amgtﬂyhlgﬁeﬁ}mﬁétﬁﬂgqq_@ﬁp&fdyﬂ_),_zgtpnoxyacet am de; N
((4- Met hyl phenyl ) net hyl { -N-(1-pip eridin-4-yl)-(4- chlorophenoxy)acetam de;
5 L\;((4- hNEt hlyl t ypPhestapgHmdRE (1- pi p eri din-4-yl)- 3-

met hoxyphenyl acet aj_gg: N-(1-viperidin-4-v])-4- ide:
(o NBt byl phemyt T hQEMstbyghepDmetbyh-N-(1-pigeridin-4-yr4-fuorophenylagelamide: .

N- ( (4- Met hyl pheny| Neg¢-MathyipheptDmepthyleN-drmpandjn-§-y2;2,5di-di -

met hoxyphenyl Lol de; ((4-Met hyl phenyl )methyl )-N-(1-pip
eridin-4-yl)- %?eg%ézkg%e%ﬁlgﬁ% glgi_g’t am de;

N;]( ( 4|— NEE Eyb: phegyl Naeed-Mathylphefdhrhethei i@ etiperidipgyhel-cldonoplinylagetadaide;

phenyl net hyl car ba ; o ,

N- ( (4- Met hyl pheny ﬁ‘ﬁ@%‘%ﬁtﬁ-‘ll&]ﬂﬂlﬁlgﬁ@m'ﬂé(tpﬁ‘g'}’ty}l’ﬁ%}W}WFa}1?3933’:59?“5‘1- 4-

me'E hoxypﬂenyl %ﬁatylarmatﬁ?l;caﬂ:ﬁnidﬁ; I |

2- (4- met hoxyphenyl ) - - et en - i peridin-4-yl) acetam de;

2- (4- met hoxypheny!| %\’&EM‘* L Y‘B@Wﬁ%ﬁ&é’%’&@?ﬁ&f@yﬁeﬁﬁ%‘u3hﬁh_§'y| )

acet am de; 2- (getitypesnyRbamidy N- (4- net hyl benzyl) - N- (1- et hyl pi peri di n-4-yl )
acetam de; 20 o .

2- (4- met hdRypheny| P=(kpethaxpplsnpiy (A-peiy ey (pipgiiin-givh-asctmideacet ani de;
2- (4- met hoxyphenyl }-\ ALY e A BORN e Ny y1 )

acetam de; 2-(4- m?éﬁ%ﬁ%ﬁ%ﬁhﬁ@%% %ﬁ%&%%ég??&?%@%i per?idfl?\rl-%4- yl)
acetam de; 2-atdamigehoxyphenyl ) - N- (4-chl orb enzyl)-N(1-cyclop entyl pip

eridin-4-yl) 25 a%-Ethgﬁgﬂﬁjo@(&phenyl)-N-(4-methylbenzyl)—N—(1-ethylpiperidin—él-yl)

acetamide;

20 2-(4-methoxypheny!)-N-(4-chlorbenzyl)-N-(1-ethylpiperidin-4-yl) acetamide;
2-(4-methoxyphenyl)-N-(4-chlorbenzyl)-N-(1-isopropylpiperidin-4-yl)
acetamide;
2-(4-methoxyphenyl)-N-(4-chlorobenzyl)-N-(piperidin-4-yl) acetamide;
2-(4-methoxyphenyl)-N-(4-chlorbenzyl)-N-(1-cyclopentylpiperidin-4-yl)
25  acetamide;
2-(4-methoxyphenyl)-N-(4-chlorbenzyl)-N-(1-isopropylpiperidin-4-y1)
acetamide;
2-(phenyl)-N-(4-trifluoromethylbenzyl)-N-(1 —methylpiperidin—4‘-yl)
acetamide;
30 2-(4-fluorophenyl)-N-(4-trifluoromethylb enzyl)—N—(l -methylpiperidin-4-yl)
acetamide;
2-(4-Methoxyphenyl)-N-(4-trifluoromethylbenzyl)-N-(1-methylpiperidin-4-yl)

acetamide;
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2- (4- met hoxyphenyl ) - N- (4- chl or benzyl ) - N- (1-1i sopr opyl pi peridi n-4-yl)
acet am de;
2- (phenywoeNvées2t ri f | uor onet hyl benzyl ) - N- ( 1- et hyl pi per i drar/asyl/§7187
acet am de; 30
2- (4-f 1 uor ophenyl ) 2N4{Hiftupioimetiprmheny - @erifydrpmpthytbenmy Dy (bi peri di n- 4-yl)
acetam de; 2-(4-Mst-hoxyphe - 4-trifluoronethylb
enzyl ) - N-(1- ne ?%%P/fq%‘?%%ﬁgwgﬁ%tﬁ& acet ani de; 23 WD 01/ 66521 PCT/ US01/ 07187
2- (4-Tri f | uor onet hyh@Hamyrbphedd1§-H- @k flviokabenpmeN HY-niedtyzpipgridik-4-31) acetamide;
met hyl pi peri di n-4-yl) acetam de: L
2- (4- Fl uor ophenyl )gzl\ﬁ-“@%ﬁ?’@%b%@ﬂ%‘)ﬁ“}lyﬁ"k’?’?ﬁ%’%S}I‘IBFthP}pHVWPZf-'X}? ) acetam de;
2- (4- Met hoxy phegyhideN- (4-f 1 uorobenzyl )-N-(1-neth yl piperidin-4-yl) 5
i de; 2-(phenyl)-N-(4-fl |)-N-(1- hyl pi i di n-4-yl
gggt gm ggf (p en%—()phenyf)-N-(4-Hl?(§rgllaoeeng§l¥-l\?-(1-me(:thylgi'}sofari in—ell-ﬁ)egclegalmri]de; yh)

2- (4-Tri fl uoromet hyl@hgmm f ( } i-gikn- 4-yl)
acet am de; 2-(4-trizf(ﬁuorohg)%}l(yg%hg%%?)- q{%ﬁb}’}en%)o%%ﬁ%@%gﬂn%ﬁ -N-(1-
10 net hyl pi perceftmids: vyl ) acet am de;

2- Phenyl - N-[ 4- ( et BQyRsRORALYRRRH N 1M h I SBERNLBBEA T V1)

acet am de;
2- ( 4- Chl or ®phengthylpilerfidin@rydl deotepader bonyl ) benzyl | - N- (1- et hyl pi peri di n- 4-

I tam de; 15 e
é- . f%& ﬁ%"xyﬁg:qw R BR P PR TR BB T per i
-yl) acet am degtamide;
2-(4-trifl t hyl | ).~ N- [ 4- t bonyl | ]- - ..
et hyl pi pert di n- 4 S ARy S R T ARl Nty BEPHERGT B enzy1
- N- (1- et hyl piyDeicktdinitted- Y1) 20 acet am de; _ o
TR R i AN AT RN A Gt (A e
2- (4- Met hoxy pheqy hdetdhifid- (et hoxycar bonyl ) benzyl | - N- (1- net hyl pi peri di n-

4-yl) acetam de; 25 )
2- ( 4met hoxypheny! ) 2N4tayasemethylaheny])yN-M-fmethoxyesborydhenzy | N-pL-

methylpiperidin-4-yl) acetamide;
2-Phenyl-N-[4-(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-4-yl)
20  acetamide;
2-(4-Chlorophenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-4-
yl) acetamide;
2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzy!l]-N-(1-methylpiperidin-
4-yl) acetamide;
25 2-(4methoxyphenyl)-N-(4-methylbenzyl)-N-[ 1-(4-chloromethyl-2-
thiazolylmethyl) piperidin-4-y1] acetamide;
2-(4 methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[3(1,3 dihydro-2H-
benzimidazol-2-on-1-yl) propyl] piperidin-4-yl} acetamide;
2-(4-methoxyphenyl)-N-(2-4(fluorophenyl) ethyl)-N-(1-methylpiperidin-4-y])
30  acetamide;
l 2-(4-methoxyphenyl)-N-[2-(2,5-dimethoxyphenyl) ethyl]-N-(1-
methylpiperidin-4-yl) acetamide;
2-(4-methoxyphenyl)-N-[2-(2,4-dichlorophenyl) ethyl]-N-(1-methylpiperidin-
4-yl) acetamide;
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t hi azol yl methyl) piperidin-4-yl] acetamde; 2-(4

nmet hoxyphenyl ) - N- (4- et hyl benzyl )-N-{ 1-[3(1, 3 di hydro-2H

benzi m davebv@&sen- 1-yl) propyl] piperidin-4-yl} acetam dePCT/US01/07187

2- (4- met hoxyphenyl ) - N- (2-4(fluoroplienyl) ethyl)-N(1-nethyl piperidin-4-yl)
30 acetam de; 2- (%qmﬂmwpﬁmyﬂ)m [ids%hﬂo%o&redﬁmmw@ttﬁém:mupeﬁdﬂﬁl4l N-(1-

nmet hyl pi peridin-4-yl) acetamd

2- (4- et hoxpr@rﬁyFtﬁmN]ﬁ[Z (2, 4- d| chl orophenyl) ethyl] -N-(1-nethyl piperidin-
4-yl) acetam de; 24 M@ By cthyIT-N-(1-methy fpiperidin4-

2- (4- et hoxyphenyl ) (N-[2 (3-ch orophenyl)% IY)C l%-] e I%/)? e|mp1enrz|ld| n- 4-
yl ) acet anm deyhac¢iamiret hoxyphenyl ) - N-[ 2- (4- rret hoxyphenyl)

thyl]-N t hyl pi ide:

o (o ot hoxyphenyl - REruSgotny kA AblE Py r(-l'rrf%?“ﬁg}lfl}%?“bdé’%'i“a’il)n- 4-y1)

acet am de; acetamide;

2-(4-eth h I - i dj nx4-

acetam der o- (4. ot AokyomsrE R by S R RSP T n 4-y1 )

acet am de;  1QoRarhilleyret hoxyphenyl ) - N- (4- met hyl benzyl ) - N- {

L e e PR B S vhossymner
d I t B - N

o ez d?ﬁ%é?ﬂmxy%e"f’?ﬁ‘ﬁi‘?f%?pi‘?mWlﬁf”] e e

2- (4- met hoxy p &M l)mﬁyl(}&@%mﬂya benzyl )-N- { 1-[2-

(2, 4(1H, 3H) qui nazobig @%@Bﬂ?ﬁyﬁﬁ #r]%@@-{’lﬁlx'nkthﬂb%&l{@-grﬁz%hlbrcﬁ?%élﬁﬂl)?&thyl)

2- (4- et hoxyphenyl ) S enzyl) di oxol an- 2-
yl ) et hyl ] pi perpﬂmrldm&l ¥ PC%@ﬂ@am de; 20

2- (4- met hoxyphenyl )- (gpnr%ge 104{9@; ?%l) ﬁlﬁ{lh)ﬁlet}l %Le Z;P }BH_C%MQQ (Mdn%h"lw ]

pi peridin-4-yl} acet oxy enyl’) enzyl)-N {
1-[ 3- (1, 2,14- t yhathgl)pipéridin-yljoaceteyidepi peri di n-4-yl} acet ani de;

2- (4- met hoxypheny!| &Z(W: eﬁoxyﬁlpe}llyl?ﬁf]@yrlngth}%&zyl) (S {1-[2-
(2,4(1H,3H)quinazolinedion-3-ylethyl] piperidin-4-yl} acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N- {1-[2-(1,3-dioxolan-2-
yl)ethyl]piperidin-4-yl} acetamide;
20 2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N- {1-[2-(3-indolyl)ethyl]
piperidin-4-y1} acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[3-(1,2,4-triazol-1-
yl)propyllpiperidin-4-yl} acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-[1-(5-
25  benzofurazanylmethyl)piperidin-4-y1] acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-[1-(5-chlorobenzo[b]thien-3-
ylmethyl) piperidin-4-yl] acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-[1-(5-phenyl-1,2,4-oxadiazol-3-
ylmethyl)piperidin-4-yl] acetamide;
30 2-(4-Chlorophenyl)-N-(4-methylbenzyl)-N-(1-isopropylpiperidin-4-yl)-
acetamide;
2-(4-Chlorophenyl)-N-(4-methylbenzyl)-N-(1-ethylpiperidin-4-yl)-acetamide;
2-Phenyl-N~(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)-acetamide,2-(4-
Chlorophenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)-acetamide;
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25 benzof urazanyl net hyl ) pi peri di n-4-yl] acetam de;

2- (4- et hoxyphenyl ) - N- (4- net hyl benzyl) -N- [ 1-(5 -chlorob enzo [b ]

t hi en-3 w@bnedshyl| ) pi peridin-4-yl] acetan de; PCT/US01/07187

2- (4- met hoxyphenyl ) - N- (4- net hyl benzyl )-N-[ 1-(5-phenyl -1, 2, 4- oxadi azol - 3-
yl met hyl ) pi peri di n244yihjorephend)riNe@;m@hylbenzyl)-N-(1-cyclopentylpiperidin-4-yl)-

2- (4-Chl orophené{al)l dN—(4 nmet hyl benzyl ) - N- (1-1 sopr opyl pi peridin-4-yl)-

acet am de;

2- (4- Chl or ophenyl ) 2N4-(Feonaphbuysil SN R@yhexhylibenylPNAY Hpethgpipetiidin4-yl)-) - acet am de;
2- Phenyl - N- (4- |eth1yl benzyl)-N-(1-net hyl pi peridin-4-yl)-acetam de, 2- (4-

Chl or opheny! ) 2RERBYRp hyI benzyl ) - N- (1- net hyl pi peri di n-4-yl)-acetamni de; 25
WO 01/ 6652% PCT/ USQKA@ThIsdphenyl)-N-(4-methylbenzyl)-N-(1-(2-hydroxyethyl)-piperidin-4-

2- (4- Cnhl orophenyl ) - N—(£4 met hyl benzyl ) - N- (1- cycl opentyl pi peridi n-4-yl) -
acet am de; ~ YD-acetamide

2- (:1 Fl gor Oghenw ) 2 N (ChadFB s A IRRD@Vhdth P dnky YR (R BB bRt Ay d)-

acet am de;

2- (4- Chl or ophéegjaidsl (4- met hyl benzyl ) - N- (1- ( 2- hydr oxyet hyl ) - pi peri di n- 4-
yl ) -acet am de; NL(A. NL .

2- (4- Chl or ophenyl) - l\(IfL(MethOXP’R eln%lg i m-etl]{llylbinzgg/)cN(glbC¥c3}0bpl)l;[y6%lpf%dlurl14glyl ) -

acet ani de;102- (adetvprdhoxyphenyl ) - N-(4 met hyl b

5 Ca- et hoxypheny! 1K ARG R PRS b PSRRI oD ssmidse
N- (4- Met hyl benzyl) Mhﬂeﬂm‘bIaxyzlyl)rmr—nﬁthylpdpeylkﬂrkﬁyl-)%nmyiﬂ{canbmmede

et b T OB A S sl s R s <
2- Phenyl - N- (4- met hpxphaszyly- Meﬂrquﬁéﬂwhp4_pgmcheﬂz}4__cyﬂb)im&ﬁet ani de:

§| § 4a;:l';![ ;L}gg;or’ret h% I%gr?ﬁ%\l (4-met(h x%nzy?)xl%t%?-giz ¥hy)lp11[)\gr1(di]'n-£rlr?f h%ét%[’)d%r din-4-

2- (4- Fl uor ophenyl ) o Na(réifivBloRRuy ResN)-N=Ant ckhdi§b v IRINO@ Lineth Pip fpedbih=4-

acetam de; 20
2- (4- Met hoxy phOragetamidet 4- net hoxybenzyl ) - N- ( 1- met hyl pi peri di n- 4-yl ) -

acet am de;
2:(4-Fuorophenyl)-N-(4-meth [)-N-(L-methylpiperidin-4-yl
2- (4- Met hyl phenyl ) 26 C A oS N S R AT R B PR 2y -
acet am de; acetamide;
20 2-(4-Methoxypheny!)-N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-yl)-
acetamide;

2-(4-Methylphenyl)-N-(4-chlorobenzyl)-N-(1-methylpiperidin-4-yl)-
acetamide;
2-(4-Hydroxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-y1)-
25  acetamide;
N-Phenethyl-N-(1-methylpiperidin-4-yl)-N"-phenyl-carbamide;
N-(3-Phenylpropyl)-N-(1-methylpiperidin-4-y1)-N"-benzyl-carbamide;
N-(3-Phenylpropyl)-N-(1-methylipiperidin-4-yl)-N"-phenyl-carbamide;
2-(4-Methoxyphenyl)-2,2-ethylene-N-(4-methylbenzyl)-N-(1-methylpiperidin-
30  4-yl) acetamide;
2-(4-Methoxyphenyl)-N-alpha-methylbenzyl-N-(1-methylpiperidin-4-yl)
acetamide;
2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(3-tropen-4-yl) acetamide;
2-Phenyl-2-ethyl-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl) acetamide;
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2- (4- Hydr oxyphenyl ) - N- (4- net hyl benzyl ) - N- ( 1- net hyl pi peridi n-4-yl)- 25
acetam de; N Phenet hyl -N-(1-net hyl pi peridin-4-y1)-N -phenyl-carb am de;
N- ( 3- PherwO pr/eqs1 ) - N- ( 1- net hyl pi peri di n-4-yl)-N -benzyl - ceeyuaowdes?

N- ( 3- Phenyl propyl ) - N- (1- met hyl pi peri di n-4-yl)-N -phenyl - car bam de;

2- (4- Met hoxypheny| N-PhedetbyHy(&mestiyifedzyteNn bendyipyridih-¢-nening| pi peri di n-
30 4-yl) acetam de;

2- (4- Met hoxyphenyl )2 (ﬁ%‘:fﬂb%gpwlr%ihﬁgeﬂgwﬂ)l\yél “??é"cyh%’ ?d%?"yglaﬁetﬁmﬂﬂl )

acet ani de; 2- (4- MeNaaxylpieibyioyh) N { rieetiytppebietinzar) N (4 Indthoxybemzghy | )
acetam de; 2-Pheny] -2-et hyl - N- (4- net hyl benzyl ) - N- (1- net hyl pi peri di n-4-yl)
acetani de; 26/ 66521 PCT/ US01/ 07187

N- Phenet hyls- N- (4- nethyldaasmytyphSin)IN ikt as)-si(-ethyipipaibing;yl)
2- (4- Met hoxyphenyl ) - N-( 1-i ndanyl ) - N- (1- met hyl pi peridin-4-yl) acetam de;
N- (4- Met hyl berﬁlﬁ%ﬁﬂ)”-dﬁ} (1- net hyl pi peridin-4-yl)-N -(4-nmethoxybenzyl) -

carbam de; 5 2-(3, 4 Meth lenedioxyphenyl)-N- 4—meth lbenz 1)-N- 1~meth Ipiperidin-4-
2-(3,4-diinet hoxyphen NY -maty?l Iv)énzgl -r)r’e)t ( | pi pgrpl%l n-4-yl)

acet am de; yl) acetamide;

2- (3, 4- Vet hyl enedi gxy RREAWL bRty HATTRRRML RERZ N bl RS dRMkRd pSY i di n-4- Y1)

acet am de;
2- (4- Met hob@yphe@wrhﬁde;l\l-m- met hyl benzyl ) - N-(1-t-butyl pi peridui-4-yl)- 10
acet am de;

N- (4- Net hyl benzyl ) SR EehPRuA BRSSPty eiesrid ko D h dbspsiyicabemide: e
N- Phenet hyl - N- ( 1- - HydnﬂlhpleN’r(d-lrﬁbﬂl%flmbéﬂdM 41yl)@ﬁepﬁeyd:th3da:aﬂanmdzbe

N- (4- Met hyl benzyl) I\}\l-4(l%16tthyf%léllgzg’bq\] QFtL {E)lpen&rp —§|>l) N( %4—1113 hoxy enzy%yl ) -

car bam de; 15

2-(4-Et hoxyph@aﬂf)hﬂndg—m met hyI benzyl ) - N- (1- net hyl p| perl din-4-yl)

acetam de; 2-(4-But ox hen I\§4 nmet hyl benzl\xf ? met hyl pj.peri di n-4-yl)
acet am de:15 2- 4 xyphenyl)- -(4-methy enzy!)-N-( —1nethy1p1per1d1n—4-yl)

2-(4-i-Pr opox;ggg%;ﬂla) N- (4- met hyl benzyl ) - N-(1- et hyl pi peridin-4-yl) 20
Z‘C?Za[“ gﬁt oxy pheny Ry(@fputaxypeanii) i Noé&hmpthybrazyD-Né t-ethylpestidir-yh- y 1 )
acet am de; acetamide;
2-(4-i-Propoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)
20  acetamide;
2-(4-t-Butoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yI)
acetamide;
2-(4-Butoxyphenyl)-N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)
acetamide;
25 2-(4-Propoxyphenyl)-N-(4-flourobenzyl)-N-(1-methylpiperidin-4-yl)
acetamide;
2-(4-i-Propoxyphenyl)-N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)
acetamide;
and, 2-(4-t-Butoxyphenyl)-N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)
30  acetamide.
Suitable pharmaceutically acceptable salts of the compounds of this invention
include acid addition salts that may, for example, be formed by mixing a solution of
the compound according to the invention with a solution of a pharmaceutically

acceptable acid such as hydrochloric acid, sulphuric acid, fumaric acid, maleic acid,
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2- (4- But oxyphenyl ) - N- (4-f | uor obenzyl ) - N- (1- net hyl pi peri di n-4-yl)

acetam de; 25

2- (4- Propooypbesay| ) - N- (4-f1 oor obenzyl ) - N- (1- et hyl pi per i drar/asyl§7187

acet am de;

2- (4-i - Pr opoxyspvarriy hdid, Neétib-deidiberabrenzgidl 9xale adid rogtib i, tpedricdicid; darydnjic

acet am de; and,, L . .

2- (4- t - But oxy PRy Phosrbeue 304, JTBBETRy S UhRES e FRERRYIGS 5 4hq AT SRLign sy angg
acet am de. SuiztRl MoibRasuitable phirgatduyicaRcepdpadlexaiathtzobhay icCueoARAUNds  of
this invention include acjd addition salt },hat may, .for exanple, be

formed by m xiPi§el&2 158t PURBOT PRIFSIUELTEE G BT B aieR) StE- EReCHHY®N | on
wWith a sol yti %gﬁés_iﬁn@&l%fﬁfﬂ?s@lﬂifoﬁﬁéd&it@&ﬁﬁ%@?éaﬁic@%h@s?&%b Werlfr ochl ori c
acid, sulphuric acid, fumaric acid, maleic acid, 7 VWO 1766521

PCT/ US01/ 0718 Pmuanéen plis. Bxraplesefphpanageytigallircagnisiic st fclugs dieiasetati d,
citric acid, 4RhJAtdfipRfl. dondd DBl GonaRChidRhe, BRAFRRM:rfe Apdthas PUT L her mor e,
where the conpounds of 't Re Invention carry an acidic noiety, suitable
phar maceut i calchlgivat cebomdit, shlonifle, slayhlenase foitraiey dinpdocideridel, kaarate,met al sal t s,
e.g., sodiumaq S§h ; Jeal i -1 h S .. 4., calcium
or 5 magnesi ur%ﬁ%cgﬁ%tg’;g“éncltg’g’{y?gdbp?rﬂgrr%g&%%%lﬁ&g%f P%%%’gjnar ga&na?e(’:m?all%’ands, e.g.,
guat er nar yi0 arizaiionate, $atdtes lactobampleclaurate, phleatopuedtiacamksylac cept abl e salts

i nclude the aceta .benzenesul f onat enzoat bi.carbonat e, bi sul fate,
bi tartrate. bordpaeop ey SR RA S B e G hat o
citrate, di hydagedaey, beteate fpho@hateliphogihdRpdatitHate GhaataddsiilEate, byddirater oni de,
hydr ochl ori de, hydroxynapht hoate, .iodide, 10 isgothionate, |actate,

| act obi onat e, {HARaPERIGHIS eet,r%e%‘?ﬁjé‘gq Saleptaipliat e, met hyl broni de,
nethylnitrate, met Rk sibéAlRentiintih@hds withiBitshub gl dTehaamiRpBini¥orsal t,

ol eate, oxal ate, phosphat e/ di f)hosphat e, salicylate, stearate, sulfate,
succi nat e, 15 t dhnentianab geaeiel, secdPyrcives are PRER derdaiEesafdhacemperrds ofal t .
The present | e o { ISR LIVt B SEORE BE ALHEPcoR{pobRE COMPOUNdS
of 15 this invention. I'n general, such prodrugs are Inactive derivatives
of the conpourdaveitionslprecefiureefor thosclettion and preperatien of ssidableprodiyEe in vi vo
into the requiyfyed. caonpound.. V, i I~ _pr I f tion and
preparation of({elél}'ﬁt'tvg rsldﬁsggh?dgg& eg%%‘é l\gf’gﬁp\‘fglg ?gflg%@%r(?%gd%%?%%%% anple, in
Desi gn of Prodilsegir, 1086). MdtabBliteslgfthesd compdumdy inelude @85 ppecivetlmbalki t es of

t hese conpounds j nclude .active species that,are 20 pr ced. upon ...
ntroduct | Bn arodbpURIS g  SPnbamer oroin s erE B F gl R ierey,
VWer e the conpoundsyiagehedbmpoinds hdeordinpve fiiid ibventiay Bavatat leeashe vl chi r al

center, they may exist as a racemate or as enantiomers. It should be noted that all
such isomers and mixtures thereof are included in the scope of the present invention.
Furthermore, some of the crystalline forms for compounds of the present invention
25  may exist as polymorphs and as such are intended to be included in the present
invention. In addition, some of the compounds of the present invention may form
solvates with water (i.e., hydrates) or common organic solvents. Such solvates are
also included in the scope of this invention.
Where the processes for the preparation of the compounds according to the
30  invention give rise to mixtures of stereoisomers, such isomers may be separated by
conventional techniques such as preparative chiral chromatography. The compounds
may be prepared in racemic form or individual enantiomers may be prepared by
stereoselective synthesis or by resolution. The compounds may be resolved into their

component enantiomers by standard techniques, such as the formation of
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center, they may exi st as a racemate or as enantioners. It should be noted
that all such isonmers and m xtures thereof are included in the scope of

t he presewooi/eésenti on. Furthernore, sone of the crystall Pparubararsss or
conmpounds of the present invention 25 may exist as pol ynorphs and as such
are intended tdisteeeonrdt paedyi saltthamrew'E']man optivelgnactive acid,suchdadi (t)idip; sone of

t he conpounds ,qof resen t form sol h wat.er . e.
hydr at es) or é@ﬁ?%@%%ﬁa%%nﬁ% a§1 N gﬂtdé'pqgﬁaﬁl l'tgﬁt%tagfsa Owedwé%a?ur%l?luded in
the scope of thistllizat@nindaegentihtiseoflthefigrese sEesompouddeenapripaeat i on of the

conmpounds accor dj i nvention give rjse tures of

st er eoi sorrersrCSQiY@% Vg‘lfﬁ’é?%n?fgvasfféeoé@ﬂﬁls%{?éﬂr Wlde%@h%’ga%f}bnal t echni ques
such as pr@parcatohm) cRepERTANRY e ARV thdhaCarppwnds My be prepared
in racemc formor jindividual enantiomers nay be prepared by

st er eosel ecti ve syﬁpﬁegw@safthqusegew&wwawde 8GR ds20vedf thse r esol ved
into their cqgm Hoh ORI 8 cding tRARS T odiRCA UstidBshed BEB adS t he
formati on of 28 %éll)ﬁ% n2&%21 PCT/ U68011/r%7187§gd$%steresoner];ec pai ras by salt
formati on wi t whapevspsiiceidiciphargrecelogicad enadificglierhofihe qetiyityjpf monoamine

tol uoyl -d-tar [or (+)-di-p-toluoyl-I-tartaric acid, followed
by fractional H@Je?t&gsfigkﬁuzglfl on and regeneration of the free base The
conpounds way al soTbepnemirwemobplsbcprmes oharphcaliics tempentens comsissrs or

am des followed b chro ILC. S8 aratio ad re chiral
auxi | i ary. Cor‘?B%ﬁl?:lEgre Cf’mpﬂlgl g@gﬁ)tven ﬁ%ct%eﬁ rl;[g SR ?ﬁ“ﬁ?i accgﬁgﬁ% any of
the foregoi ngﬁlﬁaﬂp@s;tcipmms)raﬂ@fhb@cmaf chmmsmonﬂacvsmgmtmgagemmsemﬂml i shed in

the art wheney cifi coIo nodi fjcatjon of _the actjvity of
nmonoani ne  r e¢c¥BE %Pﬁﬁ %apﬁ'g&%’rc ngsyst eggee%deﬁlﬁ%’ﬁ?%a%fo ‘iﬁtloﬁ’rsiavi des
phar maceut i ¢alpoGa8R O hitul BNixes) rfﬁibtu%sn@mp@@ﬁd ahulsRhSE sl figal eblutihifs

i nvention toget her wth a pharnaceutically acceptabl e il uent or

exci pi ent .15Pr OF BFaBIsiPng.AErPsel A HEY sPa¥s diope W%‘ﬁ? puigduiseer 4isE %S uch as
tablets, pillgy 1&@1@&%% Sﬂaﬂﬁhﬂé{%ﬂg(e%%@dv@%s iBhSASLuIRF ordBbAYRLolg! ease
formul ati ons), wders, granules, elixirs, tinctures, syrups and

enul si ons, st emtranesabald@mgeﬁﬂaﬂr restsil pdthioistatics), o fos ubpaistitipndy iahalasioplor or

tor e TPr 2y indlERREn, AERRY'E TormAhlrhOh B A ARKLERE M in JJUAAR RS | o5

for oral, parentera S ravenous tramuscul ar or subcut aneous),

i ntranasal , smbcbaptaglpadctms su«énasahosadmlnsezsltm Aemipgion GrPHzonacgdivdahSgencas,i on by

i nhal ation or ,.insuffla fo d i at e manner
and in acclr déﬁs@%’ﬁ fll Maok }é%t{ Isg’ %r até é%%ﬁwc%bglsrﬁ%%lgerp%%g% sed in

Rem ngton's Phaﬂexrmecethemhumy ﬂrememposﬁ@ls(n@@rrheam gustagcbd;relkdze HorRPudnlitalghi ng

Co.. Easton P’%or o]h%g-gveel 5 or !)rﬁ:elrrrl]c? ? O&m1111s(t:"ra’c1ony for example, an insoluble salt of the

active compound, such as the decanoate salt, may be adapted to provide a depot
preparation for intramuscular injection. The present invention also contemplates
25  providing suitable topical formulations for administration to, e.g., eye or skin or
mucosa. n
For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic, pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover, when
30  desired or necessary, suitable binders, lubricants, disintegrating agents, flavoring
agents and coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, natural and synthetic gums such as acacia, tragacanth or sodium alginate,

carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants used in
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reference). Alternatively, the conpositions may be in sustained-rel ease
formsuitable for once-weekly or once-nonthly adm nistration; for exanple,
an i nsol wbelre@kt of the active conmpound, such as the depanvatie7ssl t, nay
be adapted to provide a depot preparation for intranmuscular injection. The
present i nventheddedagofoeaninehpt, atidsut 1dbit4ion\sodiumiplsats, kaditue ste@piss al

formul ations for admnistration to, e.g., eye aor skin . mucpsa,. For

i nstance, for THERFSTEYREHAS PAUILFIEoRtS g%dl% PARLGE Sﬁ@‘@ﬁ%ﬁ“ﬁ@‘ﬁ%ﬁgﬁ?e, t he
active drug conppiReRtorSABulE WiRBR Ivathtivh, sBradmeths celliRBe, be] Wentonite,
pharmaceutically acceptable inert carrier such as ethanol, glycerol, water
and the |ike. pibabywn andhelks0 desired or necessary, suitable binders,
lubri cantss di si nt egratiiags d8IRMotpofilidkQuENS talAGE MhSacRRs irgRURK AGnRGENT S
can al so be incorporated into the m xture. Suitable binders include,

wi t hout | i mit atithgrsuitehlepldsmaesatien pxripierd sugheas thangas deserieed ahavegindowe or

beta- |actose hﬂﬂ}agéﬁ{galadﬂqelﬁ%gfgggxfait& {dY48 a@éﬁcﬁﬁ gﬁg@@%ﬁfcﬁco&%@%‘am h or

sodi um al gi nafpe, rboxyme ul ose, poly e glyc waxes and
the |ike. Lubrbuamning al®ewgereo28mindire of $6B2buRCH thiSHEAaT Ig7ntionlmege dosage
forns include, W thout |imtation, sodi lLeat e | st ear
magnesi um st eé’P%Ii'nér‘?eu 18%1¢yu 7 Zaﬁ’%%saa%té},?er%%ﬁ%egegét ?al?%l,ggésn gﬁsu#\@?ﬂ?‘%&%e and
the |ike. 10D shddcegs migrdieni isdispetesd emeil dirdudhomi thatdngrositish as thig theret hy|

cel l ul ose, agar, bentonite, nt han gum and the_ljke. .5 For preparing
sol i d conposi CPHRSILPIRALE %‘ﬁ@é{l@ﬁv@%@n&%ﬁ%@ ‘%f?{j{l‘éed’rnétrﬂosqgf fﬁ?@?&ieh with a
sui tabl e phar nResWd, Ak afXEdpRIIGNTTHS Y6 Befolhelatitsnpesitos hedirhove and
ot her pharmaceutical diluents, e vvfetlter to forma salid preformnulation

Jcal. : - 9., [ p
conposi tion  cebtiered intp witlomegdereses the e flegetibpd abovs RoERRE Som $id t9r esent
i nvention or ay.phkgy 1 AcGigd 1n¥reﬁi%ﬁ?&?tﬁé3ﬁ1{é‘se§ﬁih‘v¢rﬁihﬁf eRd tab1B¥% ok BAIsloer m
"“honpbgeneous” 1s neant that 1o the active ingredient is dispersed evenly
t hr oughout15t héhapragsosionipesitienmilihe cqatrs or othepiss commeurpdeyd tyaroyislg gidogage
subdi vi ded intféi)J e J ff i i s, pills
and capsul es. egfgogﬁllk% ﬂ%rag%ﬁrt%ﬁgpﬁyﬁgg%%ggi fio?%%%r%%q%h%%ab%%msﬁ%di vi ded
into unit dosagepfigramsnum coteeontyipmgdesactivhemnmmivod sndcanmugdr tyanasfa@aiings 1 t o
about 50 ng of the actjve ingredient of t ) | i on. e _tablets
or pills of 18R Rr oL Ry s B AR o LS
conpounded t o di@¥graitondn desageach hind peraitf tredinegcdrb ® dyvardcaig® thé pr ol onged

action. For exanple, the tablet.or, pill, can onpri se an inner core
cont ai ni ng%t h&ly fé%%%&amlegﬁ% SUY B ngﬁe%is C&“E%%ﬁegﬁﬁr SUEUr r oundi ng
the core. The eaitielayeRat totfinsPiyiclaging d nBNbETJf pollyAEE adidkodnd SEKNMES of O T esi st

disintegration in the stomach an ermts the inner core.t ass i ntact
into t hg polymeric acids with convent?ongl matertials sucﬁ as aleﬁac, cetyl alcoholand

cellulose acetate.
The liquid forms in which the present compositions may be incorporated for
25  administration orally or by injection include aqueous solutions, suitably flavored
syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical carriers. Suitable dispersing or suspending agents for aqueous
suspensions include synthetic and natural gums such as tragacanth, acacia, alginate,
30  dextran, sodium carboxymethylcellulose, gelatin, methylcelluiose or
polyvinylpyrrolidone. Other dispersing agents that may be employed include glycerin
and the like. For parenteral administration, sterile suspensions and solutions are
desired. Isotonic preparations that generally contain suitable preservatives are

employed when intravenous administration is desired. The compositions can also be
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20 duodenum or to be delayed in release. A variety of materials can be used
for such enteric layers or coatings including a nunber of polyneric acids
and m xt wes1/af521 pol yneric acids with conventional materi RBCBUSUAITIES

shel l ac, cetyl alcohol and cellulose acetate. The liquid fornms in which
the present cdomposited ons ophtﬂnalhe'c sahompo sespetidndbrm@ivn ddwiepé diopgtforon oral |y
or by injecti on i nﬁ ueous solutions, suitably flavored syrups,
aqueous or oil° cg " and flavored emulsions with edible oils such as
cottonseed oil Se%ﬁ@qﬁéﬂﬂy, theprett invehtionralspeeiais toci thethadofvleViatisp @l 1 Xi rs
and simlar phar maccgutl cal rrl e s Hg‘[ ble dis er5| or s endi ng
agents for aqiEsie E@ﬁe‘i‘i’é‘ﬂ EHW{ Vi1 %é}fﬂ%’n HOOR SEar gl acglu Buch as

tragacant hs agagicalar MZR%&}tO&%l@%&ﬂt@ﬁchﬁthwa wReoxeneitibyl cel | ul ose,
gelatin, methyl cellul ose or polg, i nyl pyrrolidone. O her dispersing agents

that may be erﬁ*émﬁk}%ﬁlflgr?cthﬂa@“ﬂﬁl ieRivegmeupiaf 2/cppgound ff theressiler al

adm ni strat i OBuyeafi&d fo a%uﬁfé&@ﬁH@éd%%u&riﬂaa%nﬂtslu&p&se%& or 96&diti 3 may Sk oni ¢
preparations that generally contain suitable preservatives are enpl oyed
when i nt r avendurangel aisei font meproppriate diagilatiog or Wi’é(a%mfégliotqnéﬁ@gs rgeaptaas-4b be 30
WO 01/ 66521 P r

suspensi on fo%rn!ﬁlt{}?%%{egma%y u!1§%£8§ﬁ;%ﬁ&§ t?.ﬁ a?éjsg(f:ég ﬁﬁ?@%%g%o%ﬁ@
Consequentioy, rédeptopsubsyees inipaxtienkai @Mmmmemmbéﬂ%wﬁba@emesﬂd@dffaﬁs al l eviating

or treatingadls od|t|o. tion o

Ceceptor acti ppisred it 8RR ieaPrift sl R e SRleb et BBERE 0T i .
has a benefi C|aab1ded§1@§1hnﬁhy1yadm nistering a therapeutl cally effective anount
of a conmpound of t resent invention to a subject in need of suc

Or et mont - Such di S8abus BreaHiptlY gDy ke B Seniay

i nappropri at e ogth fHvethBPoRl o phdraddufibul Qfend ROSIRASHE LEOI6SEL Pt MEdicinht 1S

anticipated that by using conmpounds that are selective for a particular

serotoni n 150 repeped a §siye syEem; Fimalor hpypyihatis PRDASOUEREDYH GEAEREL wi t h
adverse side eff, R, ﬂ@&@ﬂ\ﬁs&ow\sﬂo&e& BEni&RL WhidhhéiRa¥ ahelidendrugs, such as

ext rapyram dal , avol ded substantially. The term

"t her apeut i calsmp@ﬁﬁ@éthe\ﬂeseaﬂng treatsd.used herein nmeans an anmount of an

active compound or DPOATRGEH 6R oﬁﬂggfthgﬁfegen‘?kﬂv% tioh hflFe a0k ER n OF

medi cinal 15 response | e, syste anlna I'S being

sought by a r esemictdy dosegoethe Malldalﬂy dosegh ogl beckslotinistexsd mpdipeied dbﬂemfer an,

whi ch i ncl des a IeV| ation of. the t t he S treated

Advant ageo2 sl y, xarg n’phé/l(}ht 8 fcfuﬁgmﬁ? éf}slg’ﬁ F(I)lllqﬁ?/enfel 8°nmpga%8% ﬁh Ije%%gt ered in

1nvent10n may be administered in intranasal form via topical use of sultable intranasal

vehicles, via transdermal routes, using those forms of transdermal skin patches well
known to persons skilled in the art, by implantable pumps; or by any other suitable
means of administration. To be administered in the form of a transdermal delivery

25  system, for example, the dosage administration will, of course, be continuous rather
than intermittent throughout the dosage regimen.

The dosage regimen utilizing the compounds of the present invention is
selected in accordance with a variety of factors including type, species, age, weight,
sex and medical condition of the patient; the severity of the condition to be treated,

30  the route of administration; the renal and hepatic function of the patient; and the
particular compound employed. A physician or veterinarian of ordinary skill can
readily determine and prescribe the effective amount of the drug required to prevent,

counter or arrest the progress of the disease or disorder that is being treated.
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a single daily dose, or the total daily dosage nmay be admi nistered in
di vi ded doses, for 20 exanple, two, three or four tines daily.

Furt her mwep1/eé3apounds of the present invention nmay be adpeniustigresy i n
intranasal formvia topical use of suitable intranasal vehicles, via
transder mal rout es Thesaihgyloskassd teqrodicsimdyrtevedet ovt a skderapstfcne sbone| |

known to pers skill ed t he art ant any ot her
sui tabl e E)n(ﬁoq‘l L fsor(.srné‘cf P%ﬁdultl'lb“%aé pggflﬁymf"é{ 8’?%%%*%5’% m of a

t ransder mal debmpesityorﬁaresgtsﬂeﬁmy providedia i ferm bhiebldis sagteinagrt.01i, 810520.1,0n

will, of coursg o] 0 han_jnterm.ttent throughout the
dosage r egi mer-> ‘h?ezg gégl%igonﬁ@ ﬁ‘%é%ﬁ&mﬁﬁ@w@dﬂ%@ﬁ&@f&ﬁ the present
invention iss s%b@)ﬁ{aﬂgadjﬂstﬁl@%fmgag\éﬂté e Patvenk toeetredfedf AGIn@rd®sd ncl udi ng
type, species, age, sex and nedical condition of the patient; the

severity of t KeEieably &Plﬂtﬁ’é‘ﬁ fff’@ abaut G- tragito 2boutHang o theadsive BEgEdAst r at i on;

the renal and by Grohd Aot Phhg@b aﬁda@wﬁatglo@a&weme&é}ﬁ AR@FbdtEdbAbuROTPOUNd
enpl oyed. A physi CI an or veterinarian of ordinary skill can readily

det er ni ne and oftheglreg iserditasilesuypplied ai@ dasaga tavelodt oneahwu@owqm/kgan to

prevent, cou rqder. . that is
bei ng treat ed%%%%{ﬁ g%@g&%@ ﬁ%&?f s%‘%e‘#b The %%%qgﬁ%hggg%%oq‘é?tt
products nmy Hé mglkg etbody ercight pérdiey,.raad gepetinlbnirado @abdut 0000 nglig tod mglbglt 100
ng per adult h per da For oral adm nistration, the conpositions are
preferably pr(#% fiRhY gd% Yorm of tablets containing 0.01, 0.05, 0.1,

0.5, 1.0, 2.5, 5. O,COil@oﬁ!ndSZhEccﬁdmgﬁmtﬁe presendinfertiPn dlaytbeasadléneat i ngr edi ent
for the 5 synptomatic adj t he dosage .to the patient to be
treated. A uni¥prggdyed ?%?sc‘%ﬁ?i‘l?:yo‘ﬁ? Esqll“g IQBYJBPE@WF to about 50 ny
of the active ghRHR6008M1k4 effob Bf Bh@adhider QM8 gAM inlpafBulp tRBOMT240 ng of
active ingredient. An effective ampunt ., of the drug.is ordinarily supplied

at a dosagé |é@l@ron@fgwrrieﬁwoatﬁbwp@wwemlrﬁ@}w%P%ﬂ%ttm%orﬁhij& body

wei ght per dayy, wgﬁt@& eff@c@é Mo a&hﬁm{ %@Q@mhéstxfaﬁ&}%r%@ﬁi}éhuﬁ a@ﬂ%lﬁtﬁuéi@ofj&héfg/ kg of
body wei ght per day, and ecl al “from about 0.001 ng/ ng/ kg of

body wei ght pegedaipat m@a %foﬁt: hel¢ampornd mRe i paBReAseSs, g@/‘éﬁﬁﬂﬂbﬁﬁ may be
used al one at app i der to
bt ai b optiml phabkiaaeaaRagRyaRH BRDIAU Hnd ARl it 47
particul ar t he'n@nhﬂiﬁﬂ)r $fEcHmrsetotumergiy mcmsmtwesmwp@mmleé bpriani m zi ng
any potent}] W se, unwant ed ef.f ect

e f. dit
o~ adm ni s art By EGREREFLRRuar L FoTUbE T et O e heepipget
i mprove the eft]fleemhnanfrectdpe)rs:ﬁld’m@umd avmlytble; ag. s:o:mmwbsacomianmmgeam e. The

phar macol ogi C%lind?lggoepsga[yts.i %al%glﬂartl}b gon%grlug %tfunv 101¥a1 assay Qy%te?rﬂ%%%&%%to?f this
| selection and amplification assay disclosed in U.S. Pat. No. 5,707,798, which
describes a method of screening for bioactive compounds by utilizing the ability of
25  cells transfected with receptor DNA, e.g., coding for the different serotonergic
subtypes, to amplify in the presence of a ligand of the receptor. Cell amplification is
detected as increased levels of a marker also expressed by the cells.
Methods of preparation
The compounds in accordance with the present invention may be synthesized
30 by methods described below, or by modification of these methods. Ways of
modifying the methodology include, among others, temperature, solvent, reagents etc,
and will be obvious to those skilled in the art.
For instance, compounds of the formula C may be synthesized from the

corresponding ketone A by reductive amination utilizing any primary amine. The
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invention for specific serotonergic receptor subtypes may be denonstrated
by a 20 nunber of different assay nethods using reconbi nant receptor

subt ypes w@osé@aenbly of the human receptors if these areravaséiabiss, e.g.
conventional second messenger or binding assays. A particularly convenient
functional asseyticystcemvanientiiearriet@pbgstirriag kieatdctntsandn arplsoivertatdhoas assay
disclosed in U. S Pat. No.. 5 707,798, whjch escrib f
Screenng for TR CIsRGARbARILE Bet A P redi R asdt RS N e 1 o
transfect ed WBH pyaaepboinyRAted @eagent ntagbetged i0¢ludihg sdlidffuppRiet r&gak.oner gi c
subtypes, to anplify in the presence of a |igand of the receptor. Cell

anpl i fication 4bs Teaﬂé‘?ré’éttféﬁcagg cprgigd 8‘&3"‘&%90%@’@8%”‘6‘?6' AhelkstensAgSso expressed

by the cellss. JNahhora iR SpaIRhE, Ay Be@heLABBHNAS: bifc@fafdance with the
present invention nmay be synthesi zeg 30 b% nmet hods descri bed bel ow, or by

nodi fi cati on epresesEngistthodrovpdistedan formpigi(PyThedetones epsteiibadleolipinedc! ude,
anong ot hers, . : . i | pous to
t hose skilled c}:ﬁiﬂ%ﬁ%ﬁg}r{{&mﬂﬁ;&rﬁz}éﬁg% glr?glg’a&%yn%gﬁél gmo t éé&ﬁa%{, ér%cfy' ;@%;”hay be
synt hesi zed f r3am&3iet0 (294 Spmildi algJkided dern 352 18¢QUE1992E caRithiatliach

utilizing any prj.mary amne. T 2. 1/.665 [USP1,07187 .reaction
i's conveni ent |a§ &t lrdlynézd ot'l] cn%f/I}ge(]far%rltllo\r%\éﬁg%g%geaéc%téglﬁgml/lP‘Fp zlalﬁatfoﬁ%?]tr sol vent
such as net hatigdridive widhadelivanies. abmiliagina®ebrie Caenidry A3 Bledisei ng agent
NaBH4, NaCNBH3, BH3. pyridine or any rel ated reagent e used. i ncl udi ng
S0l | - sunpor + etagneLS ThreiesB s P ikl B R Rs SRl R, oom
tenperat ure. Thev kakarRendp. @SV VBXS Ppbkdihve Grips ihOrdanReTHea0ne, 3. MY be
chosen froma |jst of conmpounds correslﬁgndi ng to the Z-group listed in

formula (1). THE RéleygeR0msal?8; addheyishoddbashosen in shshacy & fiof fheppre

synt hesi zed by BRUDOHQLLRGYN dbrRisl RS Shlicd axkdjr‘é@dig/treﬁbved‘]at Meghveblb@age 37:
2831-40 (1994); Carroll et al. J d. Chem 35:2184-91 (1992); or

Rubiral ta Bt uging npthedplogy keown e tee agt LyppakpateeinggiourresdBert Y- (Rad
Synthetic Apphigations of 10 Piperidine and its Derivatives. (Studies in
Organic Chem stry 43, Elsevier, Ansterdam 1991). The protecting group P
i ncl udes groups suditemstiviipdlee ateive £iche be fmthegizedArongtheamenamnenme By M Wit s,

Protective G Ny i.C: i , L ! . 1999,
and they shoul s paTybaR fulBERAEhid, e iyl Sieltd ottty ]
reacti on condistitrmgshappitaedinandnaremtichysucleamuebanat ozetivonh@niaentg sebge 15

$5E09 L gl gy oy oA kBB, SRR R S BRHRIRR 5
primary am ne bvBubad including solid-supported reagents. The reaction is typically carried out at
room temperature. The primary amine B, as exemplified by the 4-aminopiperidine,
may be chosen from a list of compounds corresponding to the Z-groups listed in
formulé (I). The amines can either be obtained commercially or synthesized from the
25  corresponding ketones. The protecting group P may be chosen as stated above.
Alternatively, the amine C can be synthesized from the primary amine B by
alkylation with any alkylating agent (R-L,). The leaving group L; is suitably a
halogen atom, e.g., bromine or iodine, or a sulfonate, e.g. tosylate or mesylate, or
another leaving group favoring the reaction. The reaction is conveniently carried out
30 by stirring the reagents under basic conditions in an inert solvent, e.g.,
diisopropylethylamine in acetonitrile, or K»COj; in N, N-dimethylformamide. The
reaction is typically carried out at temperatures between room temperature and 80°C.
The primary amine B, as exemplified by the 4-aminopiperidine, may be chosen from

a list of compounds corresponding to the Z-groups listed in formula (I). The amines
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reductive amnation with any al dehyde. The reaction is conveniently carried
out by stirring the reactants in an inert solvent such as nethanol or

et hanol oodDBEGE2NG acetic 20 acid. As reduci ng agent NaBHEACT/NsSGNBIHE,
B113-pyridine or any related reagent may be used including solid-supported
reagents. The cmeeidteir bmoﬁtsinewmmadrbiylbcwwhthekizmtfroat the coossporeligpdicatngs.e. The
primary am ne Ii i ed . by.the 4-am nopi peridine, may be chosen
froma list of B %Uﬁ% (@%F@?ﬂ%%ﬁ?%@afg%g%amg?groups listed in formula
(1). The am nes can either be obtained comercially or synthesized fromthe
25 correspondi ng ketones. The protecting group P may be chosen as stated

above. Alternatively, the am ne C can be synthesized fromthe primry
amine B by alkglation with any al kyl ati ng agent (RFLl) The | eavi ng group

LI is suitably hal ogen atom e. qﬁ@ brom ne or iaogne, or a sulfonate,
e.g. tosylate [or Jnesylate, iy anot Feing@a¥itng grofip flavoring the reacti on.
The reaction i onveni ently cdrried out 30 by stirring the reagents under
basic conditiong in an inert solvent, e.g., dllsopquylethylanlne in

acetonitrile, or K2C03 in N, N—dlnethylfornanlde TRe reaction is typically
carried out at Aenperatures between room tenperatures and 80C. The primary
am ne B, as exenplified by the 4-am nopi peridine, may be chosen from a
i st of compounds corresponding to the Z-groups listed in formula (1). The
am nes 33 WD 01F66521 PCT/ USO1/ 07187 can either be obtained conmercially
or synthesi ze N omt he correspondln% ket ones. The protecting group P
maybe chosen gs stated atreso P P _Re9p@nia9®Reducing agent 0 R NH A C P +
R*CHO Reduci ng agent C N H2 B Base B + RL1 C5 Werein Rand R are
defined in agregpent with formula (1), and P represents a suitable
protecting group, and Li represents a suitable |eaving group. The secondary
am ne C may be mcyl ated using any isocyanate or

Base
B + R—L, E—— ¢
5 Wherein R and R* are defined in agreement with formula (I), and P represents

a suitable protecting group, and L; represents a suitable leaving group.

The secondary amine C may be acylated using any isocyanate or
isothiocyanate (Q-N=C=W) to give the corresponding ureas or thioureas D. The
reaction is typically carried out by stirring the reactants, using an excess of isocyanate

10  orisothiocyanate in an inert solvent, e.g., dichloromethane at a temperature between
0°C and room temperature and under dry conditions. The amine C may also be
acylated using any carboxylic acid halide (Q,COX), e.g., chloride, or carboxylic
anhydride ((Q.C=0),0) to give amides of the general structure E. The reaction 1s
typically carried out using an excess of the acylating agent and a suitable base, e.g.,

15  triethylamine or diisopropylethylamine in an inert solvent, e.g., dichloromethane, at a
temperature between 0°C and room temperature and under dry conditions. As an
alternative to the carboxylic acid halides and carboxylic acid anhydrides, the amine C
may be acylated using a carboxylic acid (Q.COOH) and a suitable coupling reagent
e.g. DCC or EDCI. The reaction is typically carried out using an excess of the
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i sot hi ocyanate (QL-N=C=W to give the correspondi ng ureas or thioureas D
The reaction is typically carried out by stirring the reactants, using an
excess ofwo@svespanat e 10 or isothiocyanate in an inert sol PENMISOIENTER7,

di chl oronet hane at a tenperature between O0C and room tenperature and under
dry condi ti onscyldiify saghtad GermyplaleTeadst in ag iHeAlselenisd. gdiailyrorHanx 4 ¢ aci d
hal i de (QRCOX), e.g., chlorigde, or carboxylic aqrﬁdride,g(CQC:O)ZO) to

gi ve am des oficreprEatgsberpen 816 thdrapm tempeydire apd padep dryiconditions Bl y carri ed

out using an xgE&emdaobs thbgeReM sBhdtg (BABKE beAdddv@cd With Akl RrB@o/ding- 9- . 15
triethylam ne or diisopropylethylamne in an inert solvent,

e.g.,
di chi of onet hakigeraidesusinsanpbadalQm alitsEwkEn e 8t oo kel HBEra0lr e and

under dry condidd i toRe,. i i | i des and
carboxylic%acggﬁgzgélP@%@??a%%g%g%?ﬁg1%35§2§H%2L2€§?%t g%ﬁgﬁﬁgggmgarboxylic
aci d (QRCOOH) Girvd Rels 8i7122BI(E978bupl i ng reagent e.g. DCC or EDCI. The
reaction is typically carried out using an excess of the 34 WO 01/66521
PCT/ US01/ 07187 acyl ating agent and the coupling reagent in an inert
solvent, e.g., dichloronethane at a tenperature between 0C and room
tenperature andpunder dry conditions. The conpounds of the general
structure (E) nsy be converted into the correspond&ng t hi oam des usi ng

met hodol ogy digchesed in Varma et al., Og. Lett./ 71N 697-700 5 (1999);

Cher kasov et af%;ﬁeﬁ?aH@HNéﬁﬂﬁl:2567 (1985); or 4;?;Ebye et al, Bull. Soc.
Chirp. Belg. 871229 (1978). PP NN + Q-N=CWHl RiNH RNYNQ WCD OP
i @-XN C+ ¥ QRO RN@ 2 00 Q@AMH Couplirp;gNJHe"érgﬁnt E

w
] D
0 i
N
Qz)]\ X
] + 0 _—
(CQz)S\O N Qo
> Y
0 (@]
Qz)J\OH , Coupling reagent E

Wherein R, Q1, Q,, and W are defined in agreement with formula (I), P
10  represents a suitable protecting group, and X represents a halide.

The substituent G on the ring nitrogen can be introduced by a two step
procedure. First, the protecting group on the urea D or the amide E is removed using
well-known methods. For example, the N-Boc group is removed by treating the
protected compound with 4 M HCl in dioxane or trifluoroacetic acid in

15 dichloromethane. Second, the secondary amines obtained from D and E can be
alkylated by reductive amination using any aldehyde (T-CHO). The reaction is
conveniently carried out by stirring the reactants in an inert solvent such as methanol
or ethanol. As a reducing agent, solid-supported borohydride, NaBH,, NaCNBHj,
BHj-pyridine or any related reagent may be used, including solid-supported reagents.

20  The reaction is typically carried out at room temperature.
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Wierein R Q, @, and Ware defined in agreenent with formula (1), P 10
represents a suitable protecting group, and X represents a halide. The
substituemo ot&am t he ring nitrogen can be introduced by ap¢woselEps?
procedure. First, the protecting group on the urea D or the amde E is
renoved using wel |AltermativelyebdaasoubdsF @dahpinge syhtbesdeBdiongthe sggohdary enoved

by treating the r.ot.ected co un i th 4 HC in di gxane
trifl uoroacet |a€n%e£?bgalfl#§(§n® ‘%ﬁ’\gflbﬁgﬁb ve g&ﬁf&% ?@'c%%d‘gﬂg ani nes
obt ai ned froma@erarqli I5) c@he eavingpioup at ﬁdu@blyaeﬁhl@geh\a&m@mglaﬁdrﬁme gsi ng any

al dehyde (T-CHO).. The reaction is_conveniently carried out by stirring the
reactants in & 1P%8F?S‘é1§’f“9t€n?g sia8¥iate & Wmeirls oF XnogFer LePKRE growp AVosng #uci ng

agent, sol isd- suRAGK t ek RA1HBA Yliohthientia Biicd ha GYRERing tBH3RYhIsHnA& vakicany
rel ated reagent may be used, including solid-supported reagents. 20 The
reaction is tyendEpmsneamertaalven foaﬁxméﬁﬁltsewﬁ@fl%bﬂa@me igaccipitoley, 86521

PCT/ US01/ 0718 t &0 nt hesi zed
fromthe seco%&@ﬁgﬁwﬁgl}éﬁtg%}& éréo;r“m g@%g@é? %&S&é b(;ve by

al kyl ation wi tthnma}tmabkgtvvatnwgmtagpmatu(e'ﬁndﬁﬂﬁ)c The leaving group LI is

sui tably a hal ogen e.g.,
tosyl ate or nesyl aé g%e%(%lﬁveg%%%T %rci%g] c\z}l? lr)le mtrp%%ga ﬁlgt\l}%rﬁfshaeﬁﬁtgﬂg%téhfg ion. The
reaction i1® caeeyenteelniding odha coatboonds 1byccstdan¢elwngh mb@resﬁmmtmmhyd\ér basi c

conditions in inert solve f.or le dii r an n
oatom et e alraRS et et i G TRE atont B b R BT
typi cal |y car rshfeshlpihaladen skdREs. Hrothig obﬁ»ﬂihe&ﬁ ars@tnate BRE taatteedrand 80C.

Al ternatively, the T-gro can be mé roduc din th% first step of tf
synthetic 10 R&E44 H]ie?\‘ijn% Hothev BiFRGEiqn }éf‘c@é‘it{fi’ah%‘é’l’\xf@?i“t ’he

present i nVentcb%dQMthtﬁh kg{%@lda@ﬁtﬁﬁd&gmbﬂ&tlbh%tah u@e%’soﬁflehtch’batl ng agent
(T- LI). The | eavi ng suitably a hal ogen atom e. brom ne or

i odi ne, orlSa Slipgrert ylém@e n %%?W%‘Leeord‘?z Orisdiiatig etftyllfoﬂwlﬁ%rfh%aw ng
group favoringefe, {seeﬁﬁ&amamw%u{a%@&ﬁﬂepa@urbs%e@@é%%rﬁ %ﬁﬁéraﬂfr@%ﬁd gshcout ?y

stirring the reagent undef basic conditions in an inert solvent, e.g.,

di i sopropy! et MEheaedondary amanedl.@a exemilidicd by 4pRreodononmiy Ke diager flinadlsm\fm de.
The reaction d |

{eomper atur e aiBbis St BT Pta b IR AM GF TRELARREck AR

4- pi peri done, hm}z»tahed@hmmmdlhymmﬂimsaed Hém noathmplology disclosades powd ..t 0 t he

commor 61l Py o MeqrirRIE 128 I R0: RBUOT DUy B ol B P TR D ol ., 20

J Med. Chem 37992$31-40 (1994); and Carroll et al., J Med. Chem 35:2184-91
(1992).

Alternatively, compounds of the general structure J may be synthesized
starting from K using the method disclosed in: Kuehne et al., J. Org. Chem. 56:2701
(1991); and Kuehne et al., J. Org. Chem. (1991), 56:513.
25
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Al ternatively, conpounds of the general structure J may be synthesized
starting fromK using the nethod disclosed in: Kuehne et al., J. Og. Chem
56: 2701 WQ99d9521 and Kuehne et al., J. Org. Chem (1991), PEBUSLAN71Z5 36 WO
01/66521 PCT/US01/07187 T T N N 1) Deprotection or 2) a: Reductive
amination (T*CHO D or E b: A kylation (T-L1) HRN, Q1 RQ@ Ww F G TH
T-L, OO H\N T-NH2 OKwherein R Q, @, W _Hnd T are defwned in
agreement with fornula (1),1)@8gtoteétioni s a suitabl g | eavi ngogroup. |I n
general, during any of the Proadsdiesariostop(Tepid®iat | (ﬂ the co unds of 5
the present invémrFon, it may BeEiEdEssary and/ or_desjn.abl e to protect
sensitive or reactive groups on any of the mol edul ef cBnhcer nBd. YThF s may
be achi eved by nmeans of conventional protecting grolps, such asW hose
described in Protective Goups in O ganic Chem str¥ (ed. J.F.W_MOQOn e,

Pl enum Press, 1973); and G eene & Wits, Protective Goups in Oganic

Synt hesis, John Wley & Sons, 1991. The protecting 10 groups nay be renoved
at a conveni ent subsequent stage using nmethods known from the art. 37 WO

01/ 66521 PCT/ US01/ 07187 Exanpl es T
y N
[[g L ﬂﬂ)
o : o
H J
3 .
Q\E T—NH, |
o)
K

wherein R, Qi, Qz, W, and T are defined in agreement with formula (I), and L;
is a suitable leaving group.
In general, during any of the processes for preparation of the compounds of
5  the present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by means
of conventional protecting groups, such as those described in Protective Groups in
Organic Chemistry (ed. J.F.W. McOmie, Plenum Press, 1973); and Greene & Wauts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting
10  groups may be removed at a convenient subsequent stage using methods known from

the art.
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The invention is disclosed in further detail in the follow ng exanpl es that
are not in any way intended to limt the scope of the invention as

cl ai red. vBene6@k1 LC- M5 procedure for Exanples 1-41: Al speT/uUs@/0ms7e
obtained 5 using an BPI 100 LC/MSD-instrument. A setup with a binary punp,
aut osanpl er, colum oven, diode arrawwmest er, and el ectrospr ay

t terf d.. A C18
e ey B Sl BB Rk P R BT e

The col uMm wasonii any &iap @derated & lireivERsadparog thefinvedén asiemsabi I e phase was

acetonitrile/ 8 nmM agque ni um acet 5,10 m nute di enf program
was used, starti ng%%f‘ “FE;CZI%PHHF e %%‘\‘?Bﬁpﬁf% %Ll}tsgg"t’iad”%%gbt%wé
acetonitrilse, @M@@HMM@MSMZ&‘VAMISeznhhrbidag;pm@@msa&npﬁérayed for 2
mnutes. The flowrate was 0.6 ni/mn. The tr values reported in the

speci fi c exanpsPlgmnyepiodgeray éﬁ@%i:rn%i eé@ffﬁ@f%m%%waé@anﬁ% waEgRsadple 1 -

N ((4- Vet hy! phade) BRIDYbkimb(CRE PRf il puitehizll 7.5 4R PR 3ol £ar bam de
(26HCH65) To a solution of commercially available tent-b

4- oxo0- | - pi per istideartid¢gespstgin atae uget. 7B qplungl Basmentpingd et mmm@msarmfnzyl am ne
(970 ngy, 8.0 nppt) yga].ﬁfp%g o t hanol (1
M 6.7 m) followe Téferi’nob%% % gt%’tdrir%\et%l s Bty ﬁﬁgde%e gsul ting
sol ution was smmuhegdldmnt program2@astuseds slaring raE’lO"/Aﬁcteeamtmb byerddmenut¢Go) was
added, and the, m st.irred . for ngent r at ed.

Fl ash chr omat C((B]Ia Ceﬁ%;lt nl?enméaré ﬁ?%?%ﬁ%‘fkﬁgrzg%r?e?tﬂ% an %rellt V¥a\é d%) mfnuf)ut yl

4- (4- met hyl phamyglfjormeteRyak pammirainp Thet: ivﬁlﬂ@ﬁepc&febdxxmbapmﬁc\éxmhﬂlzs Beldwg, 98%
To a solution of tent-butyl 4-(4-methylphenyl)nethyl)am no-piperidine

car boxyl at e (smeﬂﬁamgil@mmhwyocwr@iry di chl oromet hane (20 m.) was added 25
benzyl i socyanate ( . M@IR} TN ed at room
tenperature. Aft ef% g pF]g,l égcess l%?en}i)gl g@ljﬁ eﬁ%@tﬁ% é{;‘l ne was added.
The m xt uris maﬂnenﬂmethmrbunldan@ﬁli@ﬁﬁﬂ h, before it was concentrated. The

resulting solid vas. sol ved n 0 equentially
washed with HO (018 9‘5 B8 erC"“l?VdaC“h?"le{r% s 3%@?‘%512504),
filtered and ccemoeﬁhtem.@ﬁg,ﬂm&iml)&ﬂd@hn@hsﬂb@gylmmmp (970 mg, 8.0 mmol) in

di chl or onet hane: met hanol 10: ave N-.((4-

et hy | phonyl ) RELHP R 1A 400 2iste G 6. meanshit Yo gam Bikmad b -

phenyl net hyl c aNJENBHILin(n{EEmBD©. P4, 30 mWilhehsub@s Blsise e etindd diwihyl et her
(5mM). HA (4 M in dioxane (3 m) was added, and the sol ution was
stirred at2or odemB8ating® Afi¢rEHIR WaRCH B0vRs 03 S 7andtteaupiituxe weestireed f60L i n, t hen

concentr at ed. b-le_ﬁ)?e {t S lccgnlcglgra?édl. F%ﬂchﬁ‘oergétggr%hgﬁg dcHlofbmethane:methanol 10:1

gave fert-butyl 4-(4-methylphenyl)methyl)amino-piperidine carboxylate. Yield: 2.4 g,

98%. To a solution of zert-butyl 4-(4-methylphenylymethyl)amino-piperidine
carboxylate (800 mg, 2.63 mmol) in dry dichloromethane (20 ml) was added

25  benzylisocyanate (0.65 mi, 5.26 mmol). The solution was stirred at room temperature.
After 48 h, an excess of 2-dimethylaminoethylamine was added. The mixture was
stirred for another 24 h, before it was concentrated. The resulting solid was
redissolved in dichloromethane (20 ml), sequentially washed with HCI1 (0.2 N, 3x30
ml), and water (20 ml), dried (Na»SQOy), filtered and concentrated. Flash

30  chromatography in dichloromethane:methanol 10:1 gave N-((4-
methylphenyl)methyl)-N-(1-(tert-butyloxycarbonyl)piperidin-4-y1)-N’-
phenylmethylcarbamide (760 mg, 66 %), which was dissolved in diethyl ether (5 ml).

HCI (4 M) in dioxane (3 ml) was added, and the solution was stirred at room
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m xture of dichloromethane and diethyl ether (4:1). The organic |ayer was
extracted with HC1(0.2 M 3x20 ml). The conbi ned aqueous | ayers were
treated wohi/bo&aeH (0.2 M until basic (pH>8), then extrarCEUSeW 787

di chl oronet hane (3x20 m ). The 5 conbined organic |ayers were dried
(Na2SO4), fil tenputurmdor @onipethen edneenttatedgTheeresitiiéng dil whsredisswpedmda Yi el d:

100 o 10% RGN ASPRnD &l byt by Dol Gl 120
N- ( (4- Met hyl pRamyiiCr®im] 3x20nll.-The combiayd fueys 1Rirdesre Gested with NaOH

4-yl)-N -phenyl met hyl ear bam de ééGHCH%-OZ_ 10 The &r oduct from exanple 1
above (20 ngy, (0206 ymibbasioaE>8) Sen exteagiedvidishchlorempthaest (3¢20 7)) The

izﬁ.”?;.“ L ubpart CHRLASEY L Ry OR e afa SOD, MRSeE P Qb ol e,
T i X g . , !
fiTtered o f SogeoRBsER Phud A0LOMPENBEUIAR CHcH): 5153109500880, Vo0

organi c sol utisgn, 53%1©6.32071n, 1324118 61124 8iNnes sas7uneentisased and
redi ssol ved in nethanol (2 n1( .. The solution was added on to a columm
..i

carrying strongly EEpaple TAi(@nMethyinhege)methyh-\-01-G- InyopyRpiperidinyhi ch

was washed w 40 IR DA B ImedsRald amidd et HsgM2M t h 10% NH3 in  net hanol
and concentratgymjﬂg?@emt%g taitlel cgnpound. Ig: 1640, 1185, 1110 cm1;

LC- MB:  (MHe) + 394, Zhe prodact §onnéxampR( sbeueiz0eng 0.06 mmol) was dissolved in abs.

N(1-((2-B ' i disn- 4= -

me'g hyl( éhen;F%@X? }rﬂftzgﬁ%%@kﬁgohgl?%hg?%gdﬁ? gd%h’ ?%ﬁ&%é‘%%ﬁldﬁlﬁ%ﬂo&%‘ et from
exanpl e 1 abowelid-8@pbuigl bddolydriam@ ) mgad.5 disald rend; Aldrieth32,864e)hEmol (2 nl).
2- Bronobenzal dehyde

0,07 0.6 _mm| S d follo b
Sol1 o Suppor t SR AR rop e aiyte, MR AN B VBB perand gy o
fT'th 25 31 x]E ]chr %cgﬁ%nﬁﬁtﬂiﬁemeﬁ] nmg,@_ctgmmgpamrsaﬂdﬁde% théﬁfotr@nliocbsldnipn.tmé?rge?i, nt \r/]vas
| ere (0]} ,acetili Cc an riae . " . S e (0] e
organi ¢ sofut %Q?PIXRF? Bips enpceyitratedgnd gﬁd}&s‘é?’g %ﬁﬂ%mrﬁ%l?'gﬁéﬁgl%ﬂ] ¥&Yi ssol ved
in methanol (2dgdon tdARoRAMEhirfiRg WeshglyR@RelcHion bRchan @b, TRloyicNg

strongly acidic cation exchange resin (0.3 mol/ resin), which was washed
Wi th et hanol resaewhieY waaneshel Bitaanaihanpl (1068 8nd GluigbvHBLH%NSH ifand
concentrated to give the title conpound. IR 1635, 1180, 1110 cm1; LGC M
(MtH) + 506. 1, matha@oBFndgoncenggtedyy give Besile cpumyuudoR: 048 7185k hfpime 4 -

NF ( 1- (( 4- Hydr gxy- 3 net t hyl ) pi peri di n-4-yl) -
N (4 ot hyt AT PRI Y] JEAE ARRTITat byl Car bam de. { 26HCH6- 04) The
product frgm exanplgg,hyfoPVe.d48-BRmddnOfiiRhyn st idlh 5] Wefal N abs.

methylphenyl)methyl)-N’-phenylmethylcarbamide (26HCHG66-03)

The product from example 1 above (20 mg, 0.06 mmol) was dissolved in abs.
ethanol (2 ml). 2-Bromobenzaldehyde (0.07 ml, 0.6 mmol) was added followed by
solid-supported borohydride (150 mg, 2.5 mmol/g resin; Aldrich 32,864-2). The

25  mixture was shaken at room temperature. After 48 h, the resin was filtered off and
acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24 h,
the mixture was concentrated and redissolved in methanol (2 ml). The solution was
added on to a column carrying strongly acidic cation exchange resin (0.3 mmol/g

resin), which was washed with methanol (3x6 ml), and eluted with 10% NH3 in

30  methanol, and concentrated to give the title compound. IR: 1635, 1180, 1110 cm-l;
LC-MS: (M+H)* 506.1, t 8.37 min.
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ethanol (2 m). 4-Hydroxy-3-nethoxybenzal dehyde (91 ng, 0.6 nmol) was added
5 foll owed by solid-supported borohydride (150 ng, 2.5 mmol /g resin;

Al drich 3208666522). The m xture was shaken at room t enper BREDUSO/0XiIg7er 48 h,
the resin was filtered off and acetic anhydride (0.02 m, 0.2 nmol) was
added to the organfxafupldd i B1-(@AFHgdroRg-3-thethbtypheayjmétkyYEiperidinceymy- at ed

and redi ssol ved in net The sol utian to a colum
carrying st ror%[ﬁ} %@PWBGI&YM%W@?%?Q&%W@W‘( V\g rﬁﬁ%ﬁ’dlg%%ﬂ} esin), which
was washed with netrhaprliudtIrokPexiinble Babdve(20ted 0\M6trﬂmé %Uadidsolved iBbdhanol ,

and concentrated to give the title conpound. 13C-N CD3OD, selected): 8

19.9, 55.4, 1zfagol (3p) d-Hybeys3-methgxypengaldehyde @?AelaaO Tagol) was afiled  Exanpl e
5 - N-(1-(5- i i

met hyl phenyl ) %lwédmy%g- ph ﬁﬁ%ﬁ%@g?ﬁgﬁ% ésmo}%&&ﬂ Aldmh %%g?oélr oduct
from exanpl e 2. éﬁmwxwwha@n%rqmn@mpemse dlﬁglséﬁ kgl neﬁnatbs filtered lnéinol (2

by sol 1 d- suppart S BATSREHP RIS 8K mb ol Rt i PR ahic O B0 23 g0
f2)I Thedm ;(]E u&ethmx&kmkmmﬁteénatgmmsoémdmmeﬂofan@mz 48). Ahe fjddwlqnemsnhwas

[ 0,02

or gani o ol ut FHE R ouF RS Gl R -Toent Pl 00 ° 1

redi ssol ved i Redi! WRIBR hvaf Washedl withhgetE@bLBke mi)asd cladd atkhqooNHacol um
carrying strongly acidic cation exchange resin (0.3 mml/g resin), which
was washed wi toherimbh)adtoncSi@iaditd giva i tRlewbagowddt BASKIRED4OD, net hanol ,
and concentrated to give the title conmpound. IR 1640, 1185, 1110, 805,
700, 620 cm 1;se]h@ed\758 108194 1263, B7.0; 1281,329.6) 0.2 54E0,dApl1e1 58.8.

N-(1- (1 m dazol - msthY

net hyl phenyl ) rret hy agel ep%eﬁﬁké%@ﬁﬂ%ﬁ&rﬁm&{‘m%nwu N pr oduct from

exanple 1 abowﬂetﬁ%haﬁ,al)n%tﬂﬁ) mhknmsthqleaﬂmnﬁee (RéB@ls6-05pt hanol (2 nl).

| m dazol e- 2- car boxal dehyde (58 nmmol ) was addgg fol ] onwed. by

sol i d-supplérted bor Bﬁymdpﬁér%q@@nw&l@ose §-Jogam WAF@FIST’O&‘FPd?&a@SM 2) .
The 30 m xtur mas Ehakeres uwemmwy@e (Sﬁfrﬁg‘v‘ro 641§1nt31) waBgddeasi n was

filtered off and acetic an was added to the

organi ¢ sol ut |f@1&quﬁlfbb’eSPh<24um0ﬁe(i mohﬁdi‘(lti@ﬂéo\n% Zédm‘,i@ll‘& feginedldapy32.8ef-ssol ved
i n et hanol 22) e mikfie &94 gﬁ%ﬁﬁ?ﬂl’c o) teﬁiﬁer%eo Mft@pgiﬂ e bLi R A ?%Ijeg [5i addgd

on to a colum”carrying stron acidic'cation ange resin
resin), which andscetiashigdride ((hOth IQéZrmmot)madde)i to ﬁnndr@hutseldtlw tAftet 046 NH3 i n
nmet hanol ,

1100, 80 5 A" dc 610 35 8% %ﬁ%sdco%% Rﬁ;%ifﬁlsoﬂ ”é m@ﬁm%n@%% g’llﬁThg' ?0%!9[10]13\%

added on to a column carrymg strongly acidic cation exchange resin (0.3 mmol/g

resin), which was washed with methanol (3x6 ml), and eluted with 10% NH3 in
methanol, and concentrated to give the title compound. IR: 1640, 1185, 1110, 805,
700, 620 cm~1; LC-MS: (M+H)™ 462.3, t. 7.52 min.

25 Example 6 - N-(1-(Imidazol-2-ylmethyl)piperidin-4-yl)-N-((4-
methylphenyl)methyl)-N’-phenylmethylcarbamide (26HCH66-06)

The product from example 1 above (20 mg, 0.06 mmol) was dissolved in abs.
ethanol (2 ml). Imidazole-2-carboxaldehyde (58 mg, 0.6 mmol) was added followed
by solid-supported borohydride (150 mg, 2.5 mmol/g resin; Aldrich 32,864-2). The

30  mixture was shaken at room temperature. Afier 48 h, the resin was filtered off and
acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24 h,

the mixture was concentrated and redissolved in methanol (2 ml). The solution was
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5 Exanple 7 - N-(1-(Cycl ohexyl net hyl ) pi peridin-4-yl)-N((4-

nmet hyl phenyl ) net hyl ) - N - phenyl net hyl car bam de (26HCH66-09) The product from
exanpl e Wabog&2(20 ng, 0.06 mmol) was dissolved in abs. persnol71§72 m ).
Cycl ohexanecar boxal dehyde (67 ng, 0.6 nmol) was added foll owed by

sol i d- suppor t edddinaby doiude cadPidys BBongh; &iditredtio ex@@hdy rodth (03 Slhodd, 864- 2) .
The to m xture was shaken at roomtenperature. After 48 h, the resin was

filtered of f Apwn). whigh was HaATHpd Mithanetimnob(3ip mDpand gipied Withd Q% Ndem t o t he
organi ¢ sol ution,. ter 24 h, . .the mxture was c di ssol ved
et hanol (2 FLeETElog P GE et ool Bal w480 shfg
strongly aci di I.QA1.8%€ J . /g resin), which was washed
wi t h net hanol @g%b%iggﬂ;?%ﬁe@sem@%%l%gﬁ% in 15 nmet hanol, and
concentrated to gi(mgnbg 71 1 Vi(e-(CoaplahlnethyDpigdrabn-4 1)/ 8, ((4 100, 805, 695,
620 cm1l; LC-Ms:. (MHH) + 434.4, tr 7.44 nin. Exanp -

N-(1- ((4-FI uoFB%R@H??WP&W‘)‘M'BBF‘PY&Wﬁt-th?Tl)a-“Pﬁf (él&{g}l“'w)

net hyl phenyl ) net hythe plodRfi R &®: 1@1cafob@(ﬁod@g,©%!ﬂﬁh@gwa9aiss£mdmQ@Luct from
exanple 1 above (20 s. 20 ethanol (2

, 0.06 mmol) was dissolved in a
M) 4- F uor olsEel @EH) GaelobemBeaboxBagHR e MRS Haaba afded felip sy
sol i d-support 352 s (%g@égﬁe@@or&%ﬂdaaso %éz.@‘ﬂ%él%%%ﬁ%@lﬂﬁé& 1§23 864- 2) .

The mxture was s n at roomtenperature. A 18 h, the résin was
filtered ofof amgturewestshekearshyodni igeperatuge? After 48h, zhawein yvagdifiergdlodnd o t he
organi ¢ sol uti_qn. ' i r t . di ssol ved
i n met hanol (fgﬁ%c)ﬁ‘%cﬁ@eg@?%ﬁl’o%%g@)%ggg%\ggg(t)h%%? %a%% s(r(:)gﬂtugﬁh@%grz ?'jr}f ng
strongly aci ditkhe mattire waezaicarigptedragd retliss@lval immdtiiagol Rewsl).Mhe selbiiahwems washed
wi t h net hanol x6 m), and eluted with 10% NH3 | nmet ha an

concent rat ed. c00e e e B PRV g Hblane it sphendrena (6 5ol 700,
620 cm1; LC N&r;in)f Whilch wad-#@shdd whith nSotifdolN3R6 mibX anidlete®with 10% NH3 in

N- ( (4- Met hyl phenyl ) met hyl ) - N- (1- (phenyl et hyl ) pi peri di n- 30

4-yl)-N - pisenyhetienby bodhednaentaeedhy dive diel toleicdep G B@HBEH16D), 1T6, A1@HBOE.i on of

1- benzyl - 4-pi peridone (1.74 g, 9. 2Jr mmol ) and 4- nethyl benzyl am ne (0.97 g,
8 mmol ) in metarfdo cps WMS?\M +THY 4 bdi-Hhinig 1 WO 01/ 66521 PCT/ US01/ 07187

bor ohydri de (525 in.s I rt.ions, ov i.n. . IThe r jon m Xxture
was stirred at ro 't“é’#pé;"ri&f(b'g@.'hg\?'fogpe‘i”?"h&%ﬁé"eﬁ%?"ﬁfyéﬁm‘i-concent rated.
Water (30 nl) n@RBylpRéit@unetRylpNe-pheifiineihyRavRanidx (2GICHE60) h
di chl oronet hane (2x20 m). The conbi ned rgani c | ayers were dri.e
(Na2SO4), filtered ,Théﬁ’_i?déﬁrﬂ?&h?"raﬁggdl 5’8"@?2\93“%1-0_(0(64’%015 ad ot i s,
met gyl phemyl ) retahyl 2 &, AcrthorBhanMiemsEO. 08 RE Dicdhmel) whhgdded esiRwed egduct was
use

solid-supported borohydride (150 mg, 2.5 mmol/g resin; Aldrich 32,864-2). The

mixture was shaken at room temperature. After 48 h, the resin was filtered off and

acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24 h,

the mixture was concentrated and redissolved in methanol (2 ml). The solution was

25  added on to a column carrying strongly acidic cation exchange resin (0.3 mmol/g
resin), which was washed with methanol (3x6 ml), and eluted with 10% NH3 in
methanol, and concentrated to give the title compound. IR: 1640, 1175, 1110, 805,
700, 620 cm-1; LC-MS: (M+H)T 446.3, t,. 5.62 min.

Ex'ample 9 - N-((4-Methylpheny)methyl)-N-(1-(phenylmethyl)piperidin-

30  4-yD)-N’-phenylmethylcarbamide hydrochloride (26HCH16D)

To a solution of 1-benzyl-4-piperidone (1.74 g, 9.2 mmol) and 4~

methylbenzylamine (0.97 g, § mmol) in methanol (30 ml) was added sodium
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wi t hout further purification.

4- ((4- Met hyl phenyl ) met hyl ) am no- | - phenyl net hyl pi peri di ne (800 ngy, 2.7

nmol ) wasvapbseskved in dry dichl oronet hane (30 m). BenzyPCrosyiaTat7e (543
ng, 4.1 mmol) was added. The reaction mxture was stirred at room
tenperature. Bbic@ydride (525 ) Wil péidnddver S@miradde cbattdnl oivede Wys dafl (6 N,
2 mM). After additional 30 m nutes of stlrrl t he \m@te]‘\é?@als wer e
filtered of f. 2eemdpyReipiEre After 16, dhe aisfusg we oeengte YaSfiltered,

and concentrat,gey ki %ﬁ@mﬁaﬁl@ %& Qﬂfa%{%ﬁ36v1!hrﬂlclﬂjdr&ﬂét9£&r(§§<ﬂﬁxﬂﬁl’PIFéJ%ﬂ‘IB%cle/ 1
| eft N-((4-Methyl phenyl)ne N (1

(phenyl net hyl )apgap@rlamware;lngd WaopOeh filtered.rapd é@ﬁb@m“f@éo\gi\@lﬁ(‘lﬂzo my, 71%
A 15 sanple vvasc centratfed with foIIovvedb
recrystall i zaﬁ‘?egl’YP Pﬂ?ﬁlﬁflﬂpﬂnﬁ? -WF%{H&W’YI@%%&% 8? AR BPARY “faﬁé‘getdi tle
conpound. 1H Woﬁm&bmﬁcau@nw (br d, 2 H) 2 30 (s 3 H) 2.59 (dq, 2

H, 2.76 (br q, (d, 2 H, 4. 40
(s, 2 H, 4. 64-4. 76 (Q%Methzl nyl)eie@yl)?mm lcvl%eaﬁlﬁﬁ}alm%ldawégoo @& 3. 13C-NWR

(CDC13): 6 Zlngmol)?@as7 dlss%ﬁleg qn(ﬂlg dbhldtSmdihana 43 X.Gﬁe&ghsje%%’ie (§r42371=n 64 120
126. 31, 128.2,128.6,129 130. 4, 131. 7.6,139.3, 158.5; 13C

NVR (CD3CD, r otraefewe) added The geactie Mixnpy was stm@dat roqy, igmp@atug. Afer B h54. 5,

60. 5, 110. 1

1250, 1261, “’f%%@m%éﬁ Jaack iidnpa by SO (5% g A eragaiohy 59 mhils”
173.8, 175. 0 0W1mﬁg)ﬂremt@cr}ﬁtatsrme Elteredoffl ﬂsmganl%danrﬁd“@siswate@@nd H 7.62;
N, 8.60; I t C._69. 76 1. 93; 8.72. Ex le 10
N 209 et SRR AL A Con et e sl © 72 S
4-yl) - N - phenyl i, étﬁﬁ{ehﬁémaﬁ'ﬁl R?f? e?ttzxﬁ (ﬁM&ﬂ%ﬁ ?ﬂ)])aethyl) -N-(1-

N ((4- Met hyl phenyl nmet hyl ) - %eny peridin-4-yl)-N

phenyl net hyl cépfl@amm@l}’\lba@epiﬂleﬁaﬂb -ahendb@@h}ilmmlﬁiﬁ Biekdigremg. dbeve. A

aeotate t 3 g vERRG P RTERR AN TRCPONE RoRRPL IR O s sAT o

45.9, 49.9, S5%oh dl@ﬁel@meﬂh%ﬁe/&et gﬂ&ﬁer:i‘eawm% the title compound. 1H-NMR (CDCl3): &
127.4,128.5,128.7,129. 6, 130. 0, 130. 4, 131 134. 3, 137.7,139.3, 158.4, 42 WO

01/ 66521 PCT/ UJ%](I)Q&Y]ZEH) 2.’13635 ] H)l\lp59 802 BR2C6 (Bt erPeh), 8l44dmad, 23)s4.0Found C,

29124 E)Ija 6. 7%(;_]’_2'\14) 438?& 2C1-ai) 2%0 (s8 )@8192)‘/@(1%[ fH)%'986?64§&Aromatlc progdns '
N ((4- Met hy' Phany| i?@ig@ﬁégcﬁbﬁ}ml ?Q?b”ﬁ@%bp@?@z@' B 6t #2726

met hoxyphenyl acetam d roc 26HCHL7 To a’solution of

L-benzyl - fypl B8E5EARE %%87é‘m§?6912§9';d§dd49'1§1@“ﬁ44¢ 15785 NbBenayd; asgne (0. 97

g, 8 mmol) ed ‘sodiu
NMR (CD30D, rotamers): 8 19.8, 26.4, 27.8, 40.3, 44.3, 51.6, 51.9, 54.5, 60.5, 110.0,

112.1,114.0, 114.2, 117.5, 125.9, 126.2, 126.7, 126.8, 128.9, 129.1, 129.2, 129 4,
129.7,130.1, 131.2, 134.5, 137.4, 159.1, 173.8, 175.0; Mp. 109-112°C; Elemental
analysis: Found C, 70.06; H, 7.62; N, 8.60; calcd for monohydrate: C, 69.76; H, 7.53;
25 N, 8.72.
Example 10 - N-((4-Methylphenyl)methyl)-N-(1-(phenylmethyl)piperidin-
4-yI)-N’-phenylmethylcarbamide oxalate (34JJ5%0xal)
N-((4-Methylphenyl)methyl)-N-(1-(phenylmethyl)piperidin-4-yl)-N’-
phenylmethylcarbamide was prepared as described in example 9 above. A sample was

30  precipitated as the oxalate and recrystallized from ethyl acetate to give the title
compound. 13C-NMR (CDCl3): & 21.2, 27.0, 45.0, 45.9, 49.9, 52.1, 60.6, 126.1,
127.3,127.4, 128.5, 128.7, 129.6, 130.0, 130.4, 131.2, 134.3, 137.7, 139.3, 158 4,
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bor ohydride (525 ng) in small portions over 30 mn. The reaction m xture
was stirred at roomtenperature. After 16 h, the m xture was concentrat ed.
Wat er (3®Wob)easas added, and the m xture was extracted w€hUS01/07187

di chl or onet hane (2x20 m ). The conbined 10 organic | ayers were dried

(Na2SO4), filtg ang. faa0ech) Ié%%t hls?flg'ﬁ\bﬁné (éts4; H, 673N, 7.96: caled

nmet hyl phenyl)rre hS/ amno-1-p pi peri | ne. e crude product was
used without f¢mn¢rt®exal¢ar¢,fﬁ9(ﬁétHo@82 'N) 8312sol ution of

4-((4-Methyl p t hy! 7
mmol) in dry gﬁéﬁﬂ oIIFgrreII%l 46M1e I}IhnﬁI;I? gﬁé\hgl &)IIIBE@@%III}@?I&?@Q'I Hﬁ;])}

(1.5 mM) foll m&:@ph&yﬂaﬁetmﬁ;lphghpbﬂoadyI(ZGHJCHEV)de (997 ng 5.4 mol ). The
reaction m_xture s Stll red]g% {” ?Ié‘I] 9. fte g the reaction
m xture was conce f’raéf?é‘ o of %@@I 7R na II g ’f”ﬁ'é’)an fd extracted with
ECI (0.6 SI) Myllﬁbﬂuﬁﬂﬁﬁlek(g%%l&mﬁmlﬁlﬁhﬁﬂi@ﬁbl (wmgtve@ ﬁMddh:o&iaﬂ-I I(1 N) until
asic, and ex iC r onet hane . The organic | ayer was

i sol at ed and 0@3&4&%@ m?@a PPHIgRLYer 3‘5181“&: 8@9‘?‘??‘5’(’8’& ana® tggei ssol ved
in diethyl et aﬁfoommﬁpamfeom&pre m%e/mmré FndetciraRddWaicpBoahn Mes (4 Min
di oxane), and recrystalllzedfromdl Ill' ether to ive the title

corrpou nd. Yi eladdeds@ul thgmigoesvas prirgeird orogetharpy2x 0 mp. Hye compingpg (5, 3

0 “aoe P, st Byt ity Nypsdy ki, aﬂi%@@%@“’é If%r omatic
pr otons, 13 Hiyet eﬁ ) 1§a@@ﬁ;§-3)pher§hﬁéthﬁ ipéfidife. THE citide fRoddet WS ubed S1. 8,
55. 3, 60 8, 114. 6, 126.6 58 4, 129.60, 129.62, 130. 3,

131.4, 134.8, “mélvutlﬁlﬁllwmﬁcailwz 9: Mp. 197- 200C, Elenental analysis: Found

C 71.29; H 7.25; 1N, 5.74.
St 2% T ot it iy o 5

4-yl ) - 4- met hox§@Sheay2 dwstodth d&y @s&dﬂameth wad é)dded diisopropylethylamine

N- ((4- Met hyl phe

ot hoxyphaiyl AcetahpE e Itr%e%g%%%ﬂzﬁ%é&%% LR et e ove. A
sanple 43 V\Dréh]:ﬁﬁrﬁﬁnﬁclur@@ﬁé hﬁﬁeﬁ/dﬂ?db&?tenmaatum @diepl & b,ttbdreasloMMaxmana& e and
recrystallized fromtetr t ive the tit u 13C NWR
(CDCL3) : g 21.09nccngaisd, ‘ifgsséf‘j’e‘g jcthy ether) and guigpcteq tIlSICII%I%I} T 5 g

129. 6, 129.8, ag@fduPlaydrdfasdsolakad] tr2ated @#h BlaOH37 1§ ,unfibBisi, anliGRtrBstedlwih 9 Mp.

171- 173C; El eg I I d.C, 69.5 H . 6.74; I f

nonooxal at e: e ntrgIB haps (&IS:I“I?)GTQ‘I’JTQI'@C Byggv as%?éarﬁﬂ qd figied %‘Qazi() ? caled Tor

%gg&g/gg;%' p*}%&@ TR L ohiNed R et Vet W ok et B RO RGBSRk ani de
formed by addition of HCI (4 M in dioxane), and recrystallized from diethyl ether to

give the title compound. Yield: 600 mg, 50%; 1H-NMR (CDCl3): 6 1.75 (d, 2 H),
2.32 (s, 3 H), 2.50 (q, 2 H), 2.70 (g, 2 H), 3.38 (d, 2 H), 3.54 (s, 2 H), 3.78 (s, 3 H),
4.06 (d, 2 H), 4.54 (s, 2 H), 4.82 (m, 1 H), 6.78-7.60 (aromatic protons, 13 H); 13C-
25 NMR (CDClg): 6 21.0, 26.0, 40.3, 46.3, 49.0, 51.8, 55.3, 60.8, 114.2, 125.6, 126.6,
127.9,129.4, 129.60, 129.62, 130.3, 131.4, 134.8, 137.1, 158.7, 172.9; Mp. 197-

200°C; Elemental analysis: Found C, 71.29; H, 7.25; N, 5.73; calcd for hydrate: C,
71.37; H, 7.43; N, 5.74.
Example 12 - N-((4-Methylphenyl)methyl)-N-(1-(phenylmethyl)piperidin-
30  4-yl)-4-methoxyphenylacetamide oxalate (34JJ610xal)
N-((4-Methylphenyl)methyl)-N-(1-(phenylmethylpiperidin-4-yl)-4-

methoxyphenylacetamide was prepared as described in example 11 above. A sample
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To a solution of comercially available tert-butyl 4-oxo-I-piperidine
carboxylate (1.75 g, 8.8 mmol) and 4-net hyl benzyl am ne (970 ng, 8.0 mmol)
in 10 mwoanes2(7 m) was added acetic acid in nmethanol PAT/NS01B7T87M )
foll owed by NaCNBH3 in nethanol (0.3 M 30 ml). The resulting solution was
stirred at roays piRipReteatsihe oxAlikand ARrybialliwed £6m (Sraydroes wdfedhe @nd t he
m xture was stirred for 1 h before it was concentrated. Flash

chr omat ogr aphyoimnpowtide M @POAR(GRAE) e A R6H, 406,52.095%:8, Ildrk 125.9,)1P6.7,

4- (4- met hyl phenyl) net h}{l%% am no- i(Peri dine carboxylate, Yield:. 2.4 g, 15

98% To a sol UEFn 810, 1435~ 1840y 0ek 141 Aryh pHEmy ) Reliy TP o er i di ne
b | at 2. D). d ' i : m . added

i1 sopropy! et fy amgtoia e Bl LY SR PIR S 0R AR M n BBl 2C

chl oride (6. 66&,6p.48413.607N,)5.40The reaction m xture was stirred at room

tenperature. After, 48 h, and. t.h ] xture was
stirred for additi ampi} w“%?@eﬁ?f?@%ssﬁﬁie?@%ﬁmwm%% N, 2x 15 ni),
HC (0.2 N, 2ekboxyiphenydicbtsnide 24HCH71B)) . The organic |ayer was dried
(Na2SO4) and concentrated to_give NV ((4- t hyl phenyl ) met hyl ) - N-
(1-(tert-butyl oxycgPBG‘HE‘I‘P?%Pf)cogif’fl‘iii’lﬁl-lﬂ@‘ﬁ?ﬂ?bque” Mﬂ&&‘ﬁﬁéﬁ??‘ﬁ%@ ami de. The
crude product M@gxHHEd %,@81ﬁqnﬁimyanﬁuflhélﬁﬁberﬁy'lbﬁﬁﬂec@m @B, 8.0 mmol) in

N- ((4- Met hyl phenyl”) nethyl J- N- (1-(tert-butyl oxycar bor;yl%pl eridin-4 25
yl) - 4- net hl@xym@hﬂyp%énlgmaa@ddﬁégcwwéuwathmlékMeé- (2 ﬁql{;vwaﬁémo (3 m, 4
Min dioxane r 1 ] : St i

Yermperatur o, - AL AP i ibalR0sA 0 A, TIPS bal Sl BRI
extracted wit terhi€irat@@. Aftet 203K 3@t ml) Wik eddsdndridribeimadire wias stireaddps! her e
treated with Na 0.2 ntil S| H > 8). .. ! Jas
extracted wt P?e 3 ee{t W?F “E Cﬁ%{fake(dzliggl %ﬁ?rgﬁﬁ%ph%%}%ggorggg%%ﬁet%gxf@ygﬁs wer e
dri ed (Na2SO4)gaesdrrdmnd dnimadtisdphcheloetbyBinsisobipeddinacarbddyinolYigl@ 24 . The

sol uti on was ed on a col rryi.ng.stron acidic cation exchange
Fosin (0 5" bl do pashfipTobir b S BuRi PRt RGP sl o) T and
el uted w th 1Q¥bokVtei(#62¥RE P3830hmon MdGARGRREMahad.(10haht)i wiseaddd 1 ash

chromat ography_in 44 WO 01/66521 PCT/ USQ1/ 97187 di chl or%met han?/ met hanol
1/ 1- >met hanol “dEsmrenyitigans (45 mhLR2mpmd follewed bydbmpbarehenlacety! 466nmy,

47% 13C NVR (H{360(0.66%hB 08 fihol) STHe edbtion risture s tirredd rdom &ehpdratifté.. 4,
44. 45, 44.50, 52.4, 54.5, 55,5, 114.0, 114.1, 126.0, 126.7, 126.9, 127.3,

128.7, 129.3. Afteg4gh, water (6 ml) ws added.39d fhe mixprowasigipred forpdditignal 249 1
173.1. 5 173. 7. 3o Dmethyl Ruty ) ok D6y Lok e k) - N (( 4-
oot pheriy) et AL MmOt ot SR Gk BS BOY bfd W of5) -V

ml). The organic layer was dried (Na;SOy4) and concentrated to give N-((4-

methylphenyl)methyl)-N-(1-(tert-butyloxycarbonyl)piperidin-4-y1)-4-
methoxyphenylacetamide. The crude product was uséd without any further
purification. N-((4-Methylphenyl)methyl)-N-(1-(tert-butyloxycarbonyl)piperidin-4-

25 yl)-4-methoxyphenylacetamide was dissolved in ether (2 ml) and HCI (3 ml, 4 M in
dioxane) was added. The reaction mixture was stirred at room temperature. After 2 h,
water (5 ml) was added, and the mixture was extracted with HC1 (0.1 N, 3x30 ml).
The combined aqueous layers were treated with NaOH (0.2 N) until basic (pH > 8).
The aqueous layer was extracted with diethyl ether (2x20 ml). The combined organic

30 layers were dried (Na,SO,) and concentrated, before dissolved in methanol (2 ml).
The solution was added on to a column carrying strongly acidic cation exchange resin
(0.3 mmol/g resin), which was washed with methanol (3x6 ml), and eluted with 10%
NH; in methanol, and concentrated. Additional flash chromatography in
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The product from exanple 13 above (20 ng, 0.06 mmol) was dissolved in abs.
ethanol (2 m). 3,3-Di nethyl butyral dehyde (0.143 m, 1.1 mml) was added

f ol | owed WO OV/Es260l i d- supported borohydride (150 ng, 2.5 PeDUAQ/07e% n;

Al drich 32,864-2). The m xture was shaken at roomtenperature. After 48 h,

the resin was didhldr@h&fairhetamdl 1/@£>eﬁét1¢anarﬂammn@gez%®u}(32ga% theQitR mmol ) was
added to the organic solution. After 24 xture was_ concentrated

and redi ssol véﬂmp?ilrﬁeﬂ%éﬁﬁ(@ o CTNMPSQQQ}%FPW@%IS) addde?oh 2Pd>a col um

carrying Stroaa'zyz;@% {4@@5'44@0652&1%@95655?81'1&0&431 rm@b/m%u@@ n), which
was washed wi t h fret hano 2 and eluted wt in nmethanol ,

and concentratléa31k28gi \1%915H@91651 %7, dépoldad. 136.31187. 1,2](59@159113@7% (CD3CD
rotarrers) ég?’ 27.4, 28.4, 28.8, 29.2, 29.3, 38.3, 38.4, 40.2, 40.3,
44, 3, 6 , 52.4, 53.9, 54.6, 54.9, 114.0, 114.1, 126.0, 126.8,

127. 0, 127 3, 128. ExampRI44 N-(2G,BDimedybutylpipadidin-3aDeV-(U36. 3, 137. 1,

158. 96, 159. 05 13, 2, 17 |l e 15

N-(1- (Cycl oh e}?ﬁt Phg}ml)& :tiléyq é—-metExxyE?elﬁi_l (zfjnmlde (26HCH79-5)

g'ighy: ghigygégséhy The ﬁroﬂﬁctoth‘xgzgy@&aﬁilp}el H%b@amdawl.g( QGH@&H&) s dizelved mljahstz 1;”r om
Q/clrrghexanecare%%&%ggﬁgaé ]?Wleifggg“r‘i%‘amyfe ‘% ﬁgsl g]g%fas ?‘g{ Eg%aveg .
sol i d-supp@r t &g sbi- leﬁﬂftédi%r&ﬁkﬂﬂdé@lso 21052 BHRhéIG e@ni Aldridd xlzr 3@@)3%@64 25

2). The m xturé was aken at room tenperature. After 48 the resin was
filtered of f migrawetshakeashingp (guperaturp Affer 440, sh erﬁ%waaé&erafaa%an@o the

or gani ¢ sol uti, 508 oAhicRide 02 B, Db NFtla8aA5 HROREAR kel ans o edi ssol ved

i n nmet hanol e sol uti'on was ~added on to col umm carryi ng
strongly aci dlﬂm% mesturgwaemarﬁg@dra@émﬁhs(wﬁ@i lﬁmﬁth?@d @ewl).he solgtierthwgas washed

wi t h et hanol , nd
concentrated tagg’géll V(To %ﬁgﬁ@ﬁtﬁ%ﬁg%ﬁ%ﬂéﬁg@wﬁﬁﬁ Jfglaﬁ%;%?mgg NBA)
(MtH) + 4495316&in)CRRikcK SR Gashed eth mesh 410384 6:i8), andSIWE] witMibhotNHAAR 2, tr
7.92 min. 45 WD 01/ 66521 PCT/US01/07187 Exanple 16 -

N- ( g 4I Met hy: pﬁ%ﬁhﬁh&:{j@ﬁ&%ﬁn}cﬂ&a{eﬂ{d 21;176 the t1rtlle compound. Yield: 26 m6g 13¢- NlVéR
T otuct {7 o BEREBPerlabh 35 P08 ot Apeh 2o r) Svise af ey A0 31 K e
ethanol (2 nl) SO§2§ %ﬁgg?p&f’@'sﬁgﬂﬁﬁﬂrﬁ EI(L%gé)Of'Zéné ézéojqﬁ‘"é‘)ﬁis yas added

f ol | owed 5b ted’boro ol g résin;
Al drich 32, 86422), 12D 109.91 1356), a5 SB&B,e]rint 158)%1115%053&?7&1‘2;1]1’7@ 8 After 48 h,

LSRR AT A TR A NG
and redi ssol vegethApHeiyianahylf-2-ndthoxyphenyisetiinmiasn (FESCH?79-6)
The product from example 13 above (20 mg, 0.06 mmol) was dissolved in abs.
ethanol (2 ml). Cyclohexanecarboxaldehyde (0.138 ml, 1.1 mmol) was added
followed by solid-supported borohydride (150 mg, 2.5 mmol/g resin; Aldrich 32,864-
25 2). The mixture was shaken at room temperature. After 48 h, the resin was filtered off
and acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24
h, the mixture was concentrated and redissolved in methanol (2 ml). The solution was
added on to a column carrying strongly acidic cation exchange resin (0.3 mmol/g

resin), which was washed with methanol (3x6 ml), and eluted with 10% NH3 in

30  methanol, and concentrated to give the title compound. Yield: 17 mg; HRMS (FAB",
NBA) (M+H)" 449.3163, CyoH4; N0, requires 449.3168; LC-MS: (M+H)T 449.2, 1,
7.92 min.
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added on to a colum carrying strongly acidic cation exchange resin (0.3
mml/g lo resin), which was washed with nethanol (3 x 6 m), and el uted
wi t h 10%wWbiB1/64521 net hanol , and concentrated to give the tPCT@Seammeyund.
Yield: 19 ng; HRVS (FAB+, NBA) (MtH)+ 409. 2858, C26H37N202 requires
409. 2855, LC Ms: (E&kﬁlﬁle‘h@g- (4 M eth§lpAényleth @x-anpLe- 17 -

N- ((4- Met hyl phenyl ) met

met hyl phenyl ) it )’RHYBE}HeHFlH"ﬂryE)T#mﬁthﬁﬁmﬂvﬁ%m}déc@pgﬁwgﬂ)26HCH79 8)

The product from emﬁﬂoau&%oab@m pleA8 aﬁgve @09@ mhﬁndtmasdh@@%&ﬁﬁausn abs.
ethanol (2 m ). 4-Methyl benzal dehyde (0.134 ) was added

fol | owed by s8kne3 aﬁbérZrM@thﬁwmﬁe@@e(@W% T 12rmslot}m?ﬁﬁ6dqdéglilqwedA| drich

32,864-2). ;Th LERRGS r the
resi n was 1§| I t?)gr 13&%&%%1300?2 aceq1 H%ﬁ%?/dl‘l dé r(é%ﬁ‘él%ﬁ“ﬁ@%e

added to the amglarﬂ wassshhleeniabreompemperaiprp. After 48 thei ietin mes dget offgedt r at ed
d di | |
and redi ssol ve ttc nﬁ@‘f&gﬁ%r('@g% (£ Orﬂ%(ugﬁ§ s 594t 81?8\[%31(; s%ﬂtﬂgﬁj A%&Q a \(/:\ﬁi grr:n

carrying strong I'gn’e nge resin re5|n
was washed w tie mmdiawad; cdndentfatadiapgd re&lmdoleéd;hacbthmblt{z hﬂ%’.[mbtsolutmn wrm hanol

and concentrat the title conmpound. ..Yiel FAB+,
NBA) (MrH) + 48 gl \ég‘&%fﬁz”iﬁ‘ﬁ g PERg Pegidicysation mﬁfée%%%(o?tt}ﬁﬁ}’ 457. 2 *t

6.97 min. 1l5><ar1¥@st19 &ﬁichw%(v&sh@&%tﬁhm B nl) SRt dnkd Rithe0ddms #r v ) - N-( (4
met hyl phenyl ) net hyI) 4- met hoxyphenyl acet am de (26HCH79-9) The pr oduct from

exanpl e 13" abawthahal) amijconCerdbiethimgive thasitldicompdunddYichl: 4Dmg; HBMSeffiddiol (2

m ). 4-Hydroxybenzal dehyde (139 ] was added fol | owed

201 | - suppor ¢ S ACNBHIAPIZS 6 Colray: 02 eaereA0P do3 5 VSN RET9 B - 2)
The m xture gﬁg shaken at roomtenperature. After 48 h, the resin was
filtered off MBcetic anhydride (0.02 m, 0.2 mml) was added to the

organi c sol ution. HNxh@pled -hv.((4ﬁv[m@y@1;/eﬁﬁﬁa&hﬁ§:]v@3@ﬂ,/ 07187 the m xture
was concentrated and redi ssql ved,in nethan The_s

eed on 16 a raghIRRes I R RISkt gy bisc BRue Ml 0. 5
ol /g resin), WhirghpMasct Weah&@mpiet 3 BB+ 1a0lg, 0.88 Gunitl) wasdfigtoRedirebsWi t h
10% NH3 in nethanol, and concent rat ed to Z([:;l ve the title contpéound Yi el d:

19 ny; HRVB ( Fieaol (8 misA-Mettwiyenzalishyded 84 3% mpdrBurpd3vasediadielowesipnes:

kFCE ?_/S( ( gmﬁroéﬁﬂéﬁ 1Itt§d bo%?]l‘gfﬂ?gél g (Sa(r) F?aﬁrp lnﬁ‘n?']l/% resin; (Aldrlch 32,864-2). The
met hyl phenyl ) mixtayd Wasshaenhbsopphieny¢raisest étﬁfﬁld‘ég 1 zlmmgfaaﬁ}tered off and

20  acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24 h,
the mixture was concentrated and redissolved in methanol (2 ml). The solution was
added on to a column carrying strongly acidic cation exchange resin (0.3 mmol/g
resin), which was washed with methanol (3x6 ml), and eluted with 10% NHj3 in
methanol, and concentrated to give the title compound. Yield: 22 mg; HRMS (FAB',

25 NBA) (M+H)" 457.2853, C30H37N;0; requires 457.2855; LC-MS: (M+H)" 457.2, t,
6.97 min.

Example 18 - N-(1-((4-Hydroxyphenyl)methyl)piperidin-4-yI)-/N-((4-
methylphenyl)methyl)-4-methoxyphenylacetamide (26HCH79-9)
The product from example 13 above (20 mg, 0.06 mmol) was dissolved in abs.

30  ethanol (2 ml). 4-Hydroxybenzaldehyde (139 mg, 1.1 mmol) was added followed by
solid-supported borohydride (150 mg, 2.5 mmol/g resin; Aldrich 32,864-2). The
mixture was shaken at room temperature. After 48 h, the resin was filtered off and

acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24 h,
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The product from exanple 13 above (20 ng, 0.06 mmol) was dissolved in abs.
10 ethanol (2 m). 2-Hydroxybenzal dehyde (0.122 m, 1.1 mmol) was added

f ol | owed wg 01/663k1 d- support ed borohydride (150 ng, 2.5 nmob¢husesimg7 Al drich
32,864-2). The m xture was shaken at roomtenperature. After 48 h, the
resin was fil tlerettwé tvagohcersizetiand asdivgdrvedia nfdthaddl @iml).(Ch2 seindy wiweas added
to the organic lution.. After 24 h t he,.m xt ure.was can trated and

redi ssol ved | AR ARG ERYIng sl A IR 6 PRIt (o VR col urm

carrying stronginy, ReicH ixas Gadhe® Wit neARAGE 3% e MmN arddbldedivith /10% NE§in1) , Whi ch
was washed with nethanol (3x6 m), and eluted with 10% NH3 in net hanol,
and concent r atmethahol, ghd/entddrated ttd give trepitia ndnporing! Yieldl 69 o, HHMSB(P(AMB+,

NBA) (MtH) + 459. 2633, C29H35N203 requires 459.2648; LC MS: (MrH) + 459.2, tr
5.81 min. 20 BBWIMEER042%2G53, Preklas2pe fﬁﬁwr%—"r@@éﬁiéﬁm%wz‘éﬁel L1ty

met hoxyphenyl g;ggt am de (26HCH80-1) To a solution of comrercially avail able

tert-butyl 4- 1-npi peridine carboxylate (400 ng, 2 mmol) in methanol (1

rﬂdéI gnd 3- phenyl gr muin@mhme 171—@1-g(éﬁlyd;‘bréyfh?nmmhzath'?y;?i}saﬁmanpyl)-ﬁég\lﬂBLBvvas
added aceti c acl I n net hang ; I n
met hanol (0.3 nmthY!Ph,eqﬂl)fl}ethiﬂ};4-$l§§1m1&YPhg}1Y%F{?ﬂlgﬁ (gﬂigﬁgg'ilwed at room
tenperature. After TR4plodudh@ior! exaripl¥ 13 268w @dﬂ%c:o.o@ﬂﬂn&mame@b%@ @B,

stirred for 1 h, before it was concentrated. e resultln% oil was
redi ssol ved i sthanediBywD. ZHpdpx(brozaldehyde@ilpAatleld! pinoh) o addel fpllagvediby 15
m ). The aque . | | et har I treated
with 0.2 N m%ﬂ%%@?%ﬁ@%@%@ﬁ@f ?mﬁé?‘g@éﬁggylgﬁﬁ’rgg?%%iﬁétmh))' e
di ehl or omet hamsxta&owsd shakefiné raonyfamperatuesy diftenish, dird teein (Mea fieray off ahdl | t er ed,

and concentrated. t Ry - (.3- r 1..N0- Pk DL di ne

car boxyl at e. Feceéllc(fzgh %&%r(rég% ’Elnlo’még Qsﬁ%ﬂoﬁtvi‘agr% %@q%{g{r%to?%%ﬁ%m[ﬂﬁ R,

4- ( 3- phenyl pr dgythixant was dohcbMiraf:ll/ o 6 plisséd iBOEHMTN@ Mnl). fihp evolntdomeas
carboxylate (5 ., ,0.16 mMmmol) in dichlorpnethane,(6 m). added

G Sony opyEet RIS = OB Getyind s ore 1 FHRR Bl fedin (R R

4- met hoxy phenydsagekich waditvadhed &ith ol Bx6 A)3mdermbd withhevnedgtd on m xture
was stirred at room tenperature. After 18 h, water (2 m) was added. The

m xture was smiathaadl, ot coanetihed tdbgiRe the tiflh eompoutndr €ieliad 6 sy HBRMS &lAB'+, washed
with HO (0.2 N, 2x 15 m)5 NaOH (0.2 N, 2x 15 mg, and vvater+£10 m),
dried (Na2SO4NBAY Mdbed %%@ﬁ%@wg’e%paf@aﬁ%%%ﬂ% S CERES: (MHH)F 4592, 1

phenyl propyl) - I\§- 1- (tert-butyl oxycarbonyl) pi peridin-4-yl)-4-

met hoxyphenyl gcét fi de. The crude product was used w thout any further
puri ficatizn. Example 20 -N-(3-Phenylpropyl)-V-(piperidin-4-yl)-4-

\-(3-Phenyl pr opX) dxyphényiacetanias (oG] Pony! ) piperi din-4-yl)-4
To a solution of commercially available fert-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 3-phenylpropylamine (0.143
ml, 1 mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34 ml)

25 followed by NaCNBHj3 in methanol (0.3 M, 4.4 ml). The resulting solution was
stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was
stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl
ether (20 ml), extracted with HCI (0.1 N, 1x15 ml). The aqueous layer was washed
with diethyl ether (10 ml) and treated with 0.2 N NaOH until basic (pH>8), before

30  extracted with dichloromethane (20 ml). The organic layer was dried (NapSOy),
filtered, and concentrated to give terz-butyl 4-(3-phenylpropyl)amino-piperidine
carboxylate. Yield: 110 mg. To a solution of tert-butyl 4-(3-phenylpropyl)amino-

47



1o met hoxyphenyl acet am de was dissolved in diethyl ether (2 m) and HCL(1
m, 4 Min dioxane) was added. The reaction m xture was stirred at room

t enrper at weovédster 2.5 h, NaOH (1 m, 6 N) was added f ol Pomedoinsis?

di chl oronet hane (10 m ). The m xture was extracted with water (2x 15 m),
dri ed ( Na2SO4 pipetitint earbdxtide giO\mg,a).lcﬁlmmol) sodiciilbmethafdid @ Y) wat 'adﬂedwas added

nunol /g esi nSRIHAEPRECAR F bR Frab R B T A TR S BRI e w1

10% NH3 in nmehbane(o.03na, oea@mﬂ} aheebabm)nghixauéhes §tmtet1atmmpound Yi el d:
61 ny; 13C- NAM ( CD3OD, 8, 32, 32.7, 33.3,

mer 27.8. .29 4 3
40.2. 40.5, 4?@“%%““4%% am@gml)ws ?dd%zl“%eem“‘gﬂe Bigs Stgﬁﬂdéor apgfhey

114.1, 12547, 232@nd mididré- v@xs sé(%l%nﬂally]v?a%hc%ywﬂhlﬁ@l @12 ﬂ‘zﬁclg mlﬂ-%@@‘ﬁ ¢0. 211%9 55,
141. 2, 141. 8 158.9, 159.0

N- ( 2- Phenyl et Byl b, b w@m (dDml)ﬂ,dylbq MNho SOm). tﬁdtﬁlyéhe&wdnngttn&dda@etvam -Ge
(26HCHB0-2) To a solution of commercially available tert-butyl

4- oxo- | - pi per ipBpmdoropd -y ifest itylaprapgnypimergdin4-yh-4net hanol “ (1 m) and

2- phenyl et hyl %@tﬁlﬁ#@en%ﬁéet%rde ’ﬁhe%&prddﬁcﬁﬁshﬁ%ﬁﬁ&ut my aRg added acetic

acid in nethanol I'n net hanol (0.3 M
4.4 m). The rpssﬁ(catlpngNs(a’thpmdnromHkN @t(ra’é*@aylazycmb@mlﬂmmxdmwbél— After 24

s concentr aris B IRaY LA ol Bisiiith Bt ety Bt Fall: A BEROT B
m) ] gxt r ﬁclt edliodahd) Wﬁ]&dﬂ)&lehedreé.ctbonhﬁxtmie)was'ﬁhﬂe(hquemu %mmy@mre\émﬂer\ﬂa% hed

ith diet t 0 H>8
bef or & 50 oxt PaEOH Gartns 3 8AF abdsRiRSmtby BsRifohe st b, e fikbEe o
dried (Na2SO4)was ekirdchediveich wateel 26 ONEON &t (B, $0,)gfiN@ed B divddidlydr solution.

4- (2- phenyl et hyl ) am no- pi peridine carboxylate. Yield: 221 ng. To a
sol uti on of t &htstlutign was {ddepbretvyd @iimyd Jaanyingetrd@W\@idit ceEbkcPCEE 168501/ 07187

Btied " ai  Sopt Gy PEDRTERRY HERPOrs PO itk BNRST P au Ay v 1ok "
4-met hoxyphe n“ﬁ%ﬁtlﬂéthan%r' .08 b&%eﬂtpake?§§ Fmi %heotit}%‘rbomg%x%d'zﬂrgﬂf 61 S uBgn mxture

was stirred at erature te was added. The

m xture was StNMRQdDé@D ?&Qﬁ&%{_{s%% 9.4, 508, 52 X326 308 SA(SE A0S, @I4l4y5 washed
with HC1(0.2 N, 2x 1 2x 15 rri), and wat er (10 ),

dried (Na2SOApu4.6f #4.9e526d 5&.!56 531057(,‘5419 r]aﬂ@dllélol dR¥@, 196(12127.0, 127.4, 128.2,

preny oty Vol e MBI ARSI Lo & et hoyheny ace

N- ( 2- Phenydet hyl ) - M'xéulrple 21 - N-(2-Phenylethyl)-N-(piperidin-4-yl)-4-

(tert-butyl oxycarbon pi peridin-4-yl)-4- hoxyphenyl acet am de was
di ssol ved in Tget Bq»@@%yqulg{eﬂg,lacetgnﬁﬁ (%FHBC 4 Min dioxane) was

added. The reacti oM ¥tudbe of commercially available tert—butyl 4-oxo0-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 2-phenylethylamine (0.143 ml,
1 mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34 ml)

25  followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The resulting solution was
stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was
stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl
ether (20 ml), extracted with HCI (0.1 N, 1x15 ml). The aqueous layer was washed
with diethyl ether (10 ml) and treated with 0.2 N NaOH until basic (pH>8), before

30  extracted with dichloromethane (20 ml). The organic layer was dried (NapSOyg),
filtered, and concentrated to give fert-butyl 4-(2-phenylethyl)amino-piperidine
carboxylate. Yield: 221 mg. To a solution of fert-butyl 4-(2-phenylethyl)amino-
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was stirred at roomtenperature. After 2.5 h, NaOH (1 m, 6 N was added
foll owed by dichloronmethane (10 mM). The m xture was extracted with water
(2x 15 mwoodedsed (Na2SO4), filtered to give a clear sol BCT/WRO1/0TNET
solution was added on to a colum carrying strongly acidic cation exchange
resin (0.3 mmigegdinesiBxylah {(0maya@s] owrmablth dithlwotdethard (banid vag 3ddedm ), and
eluted with 10% NH3 in tha concg r at i title
conpound. Yi eld4sopEapyifik y MO(%& ?lg? ;WFgg aﬁnegg’ eheﬁgla%etyl 34. 9,

36. 6, 40.2, 4Qh16ndéffbd-55 #4035 nﬂﬁolﬂffhé?ea&mn%xﬂweﬁéssﬁlrre&&t‘lro@m 114.1, 126. 2,
126. 6, 127. 2, 127.4, 128.3, 128.6, 128.79, 128.82, 129.7, 138.5, 139. 5,
158. 96, 1509. otergp;egatqre Afferd 8th, yigte s gdded. The mixture was stirred for another

N ((2- Met hgxyphe E]FEEE]Q

met hoxyphe?\yl %e 2%/{ acet a?(n%é &%J%EE&%&B&%%&‘@%@E@&%%}F(r)nl)’(lz\rggrleOczllg’l |y
avai | abl e ter 2xbfitny), at water (16 pil) @riediiNug SOgp fiiery hiat @n(:etm@tedgg gideMA@BL) in

met hanol (1 m) and 2-net hoxybenzylamne (0.130 m, "I mol) _ in nethanol
(1 m) was adobenyiaet)--(Gdied-hutylersichraamilpiperifin- %ylyé-mtyowhwlap@@s@ukby

NaCNBH3 i n ne rred at
room t enper at tuIlrﬂgQngF &’ Podﬁg%ﬁ%séd;a%%ou %@?ﬁé\/\ghﬁﬁ% e%q\[_gzt _%%KM%) Sir e was
stirred for 1 (mrt-mmlmanbbnﬂmeudmeébmlt)#an@hloxyiﬁh@ytaeaamrdﬁNgts dlssolvwilsm

redi ssol ve he ract.ed wi 15
m). The aguegffghﬁ {;%;(2\,%1 Q%Iél%@nq? 2’% a‘; AR, Was Bed' rr‘ft On flut'ér(eat ed
with 0.2 N NaGHsutitréd athesmh een{petdniy. AftbefZGI‘kﬁl\BOHQ)Itmﬂa@N@d/amddhd followed

di chl oronet hane (20 m ). The_orga | ayer was drie Na ), j l.tered,
and concent r at¥ dh‘%h%PI@‘P%affee(ﬁ? H%h?{)]? MFKIYIE FAFEX G E] %g‘ﬁéﬂtﬁrigﬁﬁﬁy af{ﬂeﬂo-

pi peri di ne Ca@?{?@(@tﬂ er oikve oldar BlutiohOTRe SRltishivAR a@dedloltd a@&l{n‘ﬁh 4-((2 49
WO 01/ 66521 P /07187 rret hoxyphenyl ) met hyl ) am no- pi peri di ne

car boxyl at e ( 2Rrryigg stbonkby avirit $ation exchiangdd regin (63 marnd'g (&iny] Whivlayaseteldedd

di i sopropyl et hyl am ne

070 m, 0.4 mol ol.I o
4- et hoxyplﬁenﬂlﬁldé?tg}?mi%xérniﬂbénﬁ 61“533"1‘%1010)’/ 51‘%’?\‘3‘1 ?noq'ﬁ’i‘é CPRESEEFEHIO i xture
was stirred at room.tenperature. After 2 m) s..ad The 5
m xture was st&YerBeitifosomneyrdarield: 12 me; h%%wwbi%g Wf%l %ﬁa b ?3%5 hed
with HO (0. 1 \ 0 2 t ), dried
(Na2sOn), i (e S AR b SRE AL g v Tl AR LB 15,
N- ((2- met hoxypbenyl 27 tipg.B,) 128 12&”196}112882 129.7, 138.5, 139.5, 158.96, 159.0, 172.7,
but yl oxycar boH)ééépi peridi n-4-yl)-4-nmet hoxyphenyl acet am de. The crude
product was ‘d wi thout any further purification.
N- ((2- Vet hgxypheny IRxamipiy2) - Nl-((le(aith(ﬁpHeﬁyl)methyl)-N—(piperidin-4—yl)-4-
but yl oxycar bonyl ) pi peri di n- yl acet am de was di ssolved in

1) oxeig g}n
diethyl et heAngt Wewﬂweﬂmacefwe @ﬁ}lﬁj oxane) was added. The

reaction m xture Wa$ j solution of commercially available fert-butyl 4-oxo-1-piperidine

carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 2-methoxybenzylamine (0.130
ml, 1T mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34 ml)

25  followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The resulting solution was
stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was
stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl
ether (20 ml), extracted with HC1 (0.1 N, 1x15 ml). The aqueous layer was washed
with diethyl ether (10 ml) and treated with 0.2 N NaOH until basic (pH>8), before

30  extracted with dichloromethane (20 ml). The organic layer was dried (NapSOy4),
filtered, and concentrated to give tert-butyl 4-((2-methoxyphenyl)methyl)amino-
piperidine carboxylate. Yield: 211 mg. To a solution of fert-butyl 4-((2-
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stirred at roomtenperature. After 2.5 h, NaCH (1 m, 6 N) was added

foll owed by dichloronmethane (10 m). The m xture was extracted with water
(2x 15 mwoodedsed (Na2SO4), filtered to give a clear sol BCT/WRO1/0TNET
solution was added on to a colum 15 carrying strongly acidic cation
exchange resi mnekbx$pheipl)methyRaning-pipshdiad canbeky s (30 thg, 0i16 nid) hanol  (3x6
m), and eluted with 10% NH3 in ne nol conce t to ivethe
title compoundich W‘étflﬁfha%&%)w S::""éd?\ﬂ{\]& @e@gﬁgﬂ@a{%@ éim?& 27. 4,
40.0, 40.1, 43Rpwdd métiao%hé%la‘éetgﬁﬁﬂo‘}ldewo%ml @4’:5@1%1101541“%8@%5611 83,
110.1, 110.5, 113. 7 113 13.84, 114.0, 114.1, 120.1, 120.5, 125.4,

126.0. 126. 5, mipgrepvasispiped at ropm fompemature.ifter 18 howatgr (2l was added. The 130. 08,

130. 14, 156.5
N-((2-Chl o?opheny%‘gas %‘ﬁ%d%r aﬁ%lﬁ%ézrkll %ﬂlﬁe:)?%ftgrewa%&[#gﬁ%%ﬁ%eﬁy glc%tcgm de

(26HCH80-5) Td@0.aNsakid md))ﬂNa@Hc(O gne 2 i anl)y arshweatérd b0 ml) dried BlapyD4),
4- oxo-1-piperidin 25 carboxylate (400 ng, 2 nmmol %Bi nmet hanol (1 nl) and
2- chl or obenzy figiedang gonppniratyd to g}VeM?-‘}neﬁ?XM@teﬁfél pthylXNily(efitas added acetic

acid in met ha%ﬂé{lcfx%c%or&r O)ﬁf?eﬁ&m }tlj)hlr&%qw nachiEiie. 'ﬂe@ﬁfdb?quhct(vaaSB M

4.4 mM). The re I ng tiron was stirred at roomtenperature. Arter 24
h, water (2 niupedneighoutigedfurtherutifieation Y-((2eViethexypbeyDmethyDoY-(t(#rtbef ore it

m). oxtr gt cduuieRCEp RNy R SRR SR Bl eI BT, (20
\llame1E gr gh eg Q%llr agtﬂee(@ r(ﬂt])ﬁndrf{frlfmﬂ Ui art éidxazsie)msoa)daed\IThla@ahMmlbctmwas: Wg EH;?I) »
(a2s0n) - 50" WEEhIHGREs e s o 1 2ar o ¢ e A B e P o i ve
t ext - butyl 4 (@cRtbhenaRiemml) m'ﬁéllﬁiédh)ramaﬁl@xtraﬁle@%tﬂldmf@ (@arhayymie. Yiel d:
137 ng. To a solution of tert-buty

chl or ophenyl ) e afisied t9igherd Cé?aﬁ@lﬁtg}nbg%ﬁloﬁ’tﬁ@n(“@@ aﬁlﬂfdoetQLECW) in
di chl h d di hyl 70. m 4 |
e o orel g, e TEbles, G006 Lo S e SIS (LT e ol

reaction m Xthﬂﬁné”bﬁﬁl& {Ixd6maY aad elnRa mlﬂlarmemﬁgumeth&idl efnd t8ndentraved ®r (2 m )
was added. The mxture was stirred for another 2 h. The m xture was

sequential | y washrehitd ddpdtadd. Yifld:40NMng; 22 ChGv (LD NEOrbté@erd): bl26 X225, m ),
and water (10 m), dried (Na2sO™4), flltered and concentrated to give

N- (( 2- chl or opHemty (. heddsy U} INs1( 3,50 4eF4.5,58.58, 54.63, 54.78, 54.83, 110.1, 110.5,

but yl oxycar bo[}ggg&ﬁﬁrjgu Basr%‘ }’Hﬁ ‘1'111%? B)iyfﬂ%“ib?ﬁefz%rﬂ 0555, 188 7CH0E

product was urtrycatiron:
N- ((2- Chl apophenyg) Jamet, hgs B - 1N9(8111(1(QH.B9 08 130.14, 156.5, 157.0, 159.0, 159.1, 173.2,
but yl oxycar bor:i%)gpi peridin-4-yl)-4-net hoxyphenyl acetam de was dissolved in
di et hyl O
Example 23 - N-((2-Chlorophenyl)methyl)-V-(piperidin-4-yl)-4-

methoxyphenylacetamide (26HCHS80-5)
To a solution of commercially available tert-butyl 4-o0xo-1-piperidine
25  carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 2-chlorobenzylamine (0.121
ml, I mmol) in methanol (1 mil) was added acetic acid in methanol (1 M, 1.34 mli)
followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The resulting solution was
stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was
stirred for 1 h before it was concentrated. The resulting oil was redissolved in diethyl
30  ether (20 ml), extracted with HC1 (0.1 N, 1x15 ml). The aqueous layer was washed
with diethyl ether (10 ml) and treated with 0.2 N NaOH until basic (pH>8), before
extracted with dichloromethane (20 ml). The organic layer was dried (NapSOy),
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ether (2 M) and HO (1 m, 4 Min dioxane) was added. The reaction m xture
was stirred at roomtenperature. After 2.5 h, NaOH (1 m, 6 N) was added
f ol | owed W@ 01/665eti chl or omet hane (10 m). The m xture was eRCT/HSOI18% t h
water (2x 15 m), dried (Na2SO4), filtered to give a clear solution. The

sol ution was auded, ﬂiddoﬁce&tr@t@tﬂ tﬁ’give AUyl A4(StH oM eiydabillygantiadl on exchange
resin (0.3 mmol /g resin), i was washed _w th_net hanol g3x6 m), and
eluted with 1@%%[1@%0?’?1’1%@{1?{&@8?1‘1 bHdng diecdeetution 8f far6butyl 2t he titl e

4 Yiol 9, 20 40.0,
somou " byt PME RED 0L TS o022 ¢

114.1, 126. 6 dichxgomgethar 16 o) Waszaﬁdqédnssempﬁethzlzmm © i)?@mj, 0.4pood) 129, 2,

129.8, 13040, 3. 8.
Banpl e 24°- EESORYE Tndnphiicenfotle (953 i, 03 dushol iy ey id]
met hoxyphenyl amemlmwcbatl(l% H@b@@i@pezaurﬁoAﬁersléllumawn(?crhl)wma@tedl Eihd y

available tert- but SE%ng aﬁﬁgg'}gﬂgi{%m e%aé%%&fgtiaﬁﬁq’gasqe%WI%'l in

met hanol (1 m“&“‘ oxybenzy

met hanol (1 m(). 2\1\@3xaﬁﬂhe)dNa©Ht(ocz Njek g5 iof), aREW@aqlL0 ml), MiedN34SOR), ) fol | owed
by NaCNBH3 in nethanol (0.3 M 4.4 m). The resulting solution was stirred
at room t enperfiteredend pdricentrapefl th givedt-€2- Cbl.@rqwh?nmﬂa’@d@dl -(tamtd the mi xt ur e

was 30 stlrre efor onc | L]

redi ssol ved g’“{ﬁ"e"t‘/ H”meg ‘%{‘240‘/ I)Q? JrEt R A &Ia%F%qu‘% rﬁi&r"g’?g P‘iddﬁ& x 15
m). The aquemuai dnalyﬁt aw}amrthmzpluﬁﬂcatmntM((dm&ﬂdsrgapheay])methyllw (tt(rerand treat ed
with 0.2 N Na ntil, basic (pH>8 bef.ore 51 WD .01/,66521 PCT/ USQ1/ 07187
ot 180t od w TP O Dp gD -SSR g HR P Ry TSR ety
(Na2S™4), fi letief @dml)andHcy (ﬂCmDWMﬁleﬁioi@leDW&’ﬁadH&{ trhb wdaytion mixture was
ﬁg(($04ad'sorﬁ:s{1§ 523{%:‘: m%gt 3 @@e(rno'lh%@ﬁ?f HIE NG E2 gdc}/ed%l?oweglbgl d- 162
met hoxyphenyl )dli@ﬂdi'éfﬂ‘l%tﬁéﬂer(@o Aidge Gak @%xieatvﬁth(véﬂer@xlsqnléﬂd in5

ehd
di chl or onet hane (6 was ad)'0 d diisopropyl ethyl am ne : 04 nmol )
fol |l owed by 4%My@t@¢gfﬂomwea¢mmw@ wllu@swwaddrd% torareplpmnThe

reaction mxture wa d at t Af t 2 m
hoe nddad. | ThEIPK EpR S giop BT mlaaﬂeranﬁpaﬁm%@/ﬁ e s Waed )
sequenti al I'y waghgdnMol @X@%lg aﬁ@elﬁtehlw1%xlb%lgir%an Mefbhdi Qind chcedttksa @ ) . and

water (10 m ), dried (Na2SO4), to filtered concentrated to give

N-((3, 4- di - metheuy !'@'é’dn) b1 d1a Nes(nhg; (1IBELNVR (CD30D, rot 25.8,26.9,
but yl oxycar bonyl )p| peri dlﬂr§§4 y1 -4-nme hoxyphenyl a?’cet é?nandleers) The crudé

product wam us®I40M 4200 u3.3/MB.7,U610NEr.1,3810, 54.6,at180M, 113.84, 114.0, 114.1,
N-((3,4-D -net hoxylohen

(3, 4D et ok pheny by Het Y] B GLLLeTbe o0 0 129241305,430 0413831 ved 1 n

di et hyl 131.9, 132.2, 135.0, 135.3, 159.1, 173.4, 173.8.
Example 24 - N-((3,4-Di-methoxyphenyl)methyl)-N-(piperidin-4-yl)-4-
methoxyphenylacetamide (26HCHS80-6)
25 To a solution of commercially available fert-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 3,4-di-methoxybenzylamine
(0.151 ml, 1 mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34
mi) followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The resulting solution was

stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was
30 stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl

ether (20 ml), extracted with HCI (0.1 N, 1x15 ml). The aqueous layer was washed

with diethyl ether (10 ml) and treated with 0.2 N NaOH until basic (pH>8), before
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ether (2 M) and HO (1 m, 4 Min dioxane) was added. The reaction m xture
was 15 stirred at roomtenperature. After 2.5 h, NaOH (1 nl, 6 N) was added
f ol | owed vog o1/6lisehl or onet hane (10 m ). The m xture was extparwsd/omg’h wat er
(2x 15 M), dried (Na2SO4), filtered to give a clear solution. The

sol uti on was agidatbdomith dickilomoletinme (20anl).yiihe @rsnicdmgh wandiiadl (Nagm,j;)on exchange
resin (0.3 mmol /g resin), which was washed w th nethanol (3x6 nml), and

el uted with 10WtendeendroneniaR®o sigveriduhi éﬁﬁ%‘h@@&e@%me@ilwth%mm e

conpound. i el r Y/ 40. 0,
200, 435, a8 gpe”%e%mé‘;}%%g(%%T,%ﬁ@?%ﬁ%@b%@%ﬁ,dﬁn 9, 112.2,

114. 0, 114. Zyetiiokgplgnyimethyl)amipg-piperidipg cyboxyate 60 m@0.18,maepis, 132. 1,

148. 2, 148, 7, e 25 -
N ((4-Fl uor opt%%bﬁ?g %m P#Aé%%%%?%dgfg‘?ﬁ}s%lxg%h}%ﬁj%éowgﬁgxy enyl acet am de
El 26HCH:30 7) chgla)vmllbgvtzﬁ-mathlox};pbenydfgm aﬂmdea(oarj m_EhIOeBStrtﬂmbL)b]Itheybacuon |

oxo- | - pi peri di car at e n, i ano an
4- 1 uor obenzy " Tf%atrﬁ?m(tefm?ﬁ‘}i ) %ﬁ%&g’ﬁ%{@?ﬂﬁ% agéaeé‘ ﬁb%ed acetic
acid in net halﬂﬁkm(‘ele stitred forihother 204. |'IQWﬁﬂxtbi}e w3 GhiRIeiztid1y washddanied H(C0. 3 M
4.4 mM). The result\iﬂég sol ution rred at roomte&)erature After

24 h water (% O QAT LKL T B0 1y A EaRes08, 1 bef or e

t t d. .Th t di I th
e ot T Sl s A SRR i
washed 52 WO (Bﬁfyﬁﬁ@aérb&@X}hﬁﬁ&h@Yﬂﬁl—mm&(@pMnﬂa&yémﬁb MEHe cfubie prdductandd

treated with 0. u bef extract
di chl or orret haﬁ‘éed(‘?‘éh 5‘“3’ é}lﬁger(?ﬂlﬁg?ﬁtl@g ]{Zj(é A-Ripwe P}(}@J}e M@N%{ﬁe’ﬂf ered,

and concent r atygg/d cﬁbM@l)ﬁ)ﬁiahdthﬂ—yl}-4%&Ko&yﬁﬁdﬂ?ﬁé@hﬁﬂ&lw)aﬂ@f%ib}’\}e}laﬂlhléﬂryl
pi peri di ne carhox ate Yield: 13 ng To a solution of tent-butyl 4-((4 5
f1 uor ophenyl ) ﬁﬂﬁhé@ﬁrﬁlﬁg%(b@h“&ﬂh‘é 195350 % 99 Aded (b rspgtionmEs#i¥as ) i n

di chl h d t 0.4 I
o ST e ke ey g oLy i gl o)

reaction mi xtdiphtorewmethanei (19 vd). & em@@mmﬁp@r@tedmthwﬂé?xlﬁanh,,drwét er (2 m )

sequent al 1y BRSO TR §80 s REorD R Wb WikaIR S B El Ts )
and water (10 cHhying HrdR, z(cﬁ‘@@éx%)l exchfahéet@éﬁ’@b ﬁﬂ&o@@@@s@rﬂ%ﬁ%@%a& Qadtcy e
N-((4-fluorophenyl)methyl)-N-(1-

but yI oxycar bomith)péthenol Eﬁxﬁ-mll) ywhy elmeﬁmltholeNHBym nictpnel ad comusatraeditpe
product was wused w thout any further purl fication.
N- ((4-Fl umoptggmyhghﬁqmgound (Ylel(lt izjrmg, 3C-NMR (CD30D, rotamers): § 25.9,27.3,

but yl oxycar bon;(l)o) eridin-4-yl)-4-net hoxoyis)hen%ll acet am de was di ssolved in
di et hyl ,43.5,43.8,44.1,51.4, 53.5, 54 54,110.2,111.0,111.9, 112.2, 114.0,

114.2,118.6,119.4,127.1, 127.4, 129.9, 130.0, 130.5, 132.1, 148.2, 148.7, 149.2,
149.7, 158.98, 159.05, 173.3, 173.6.
Example 25 - N-((4-Fluorophenyl)methyl)-N-(piperidin-4-yI)-4-
25  methoxyphenylacetamide (26HCHS80-7)

To a solution of commercially available fert-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 4-fluorobenzylamine (0.114
ml, 1 mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34 m1)
followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The resulting solution was

30  stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was
stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl

ether (20 ml), extracted with HC1 (0.1 N, 1x15 ml). The aqueous layer was washed

52



15 ether (2 mM) and HO (1 m, 4 Min dioxane) was added. The reaction

m xture was stirred at roomtenperature. After 2.5 h, NaOH (1 m, 6 N) was
added foWwowsesky di chl oronethane (10 nml). The m xture weeT/@stwEeg7ed Wit h
water (2x 15 m), dried (Na2SO4), filtered to give a clear solution. The

sol ution was agdeedetan étlﬁbr@l(ﬁ]ﬁl)laﬁdltrea(f@f\{rm{@gmﬁmgh&l@ﬁ?lb@}bﬁb Adrer exchange
resin (0.3 mmol /g resin), was washed 20 with methanol_  (3x6 m), and

el ut ed \c/im th 1?@@%@ Vih ﬁ’é@lﬁ%ﬁ’mﬂmmﬁf’?@ i Egaaicdayef ¥as gsddNepROgi t | e
Yi 27.5, 40. 1,
Zg.ﬁg?u?l& 8, af tgre T{‘Tjg‘“’n%%‘gém/g’4 ‘gDﬁq?%‘ty}%t %"répi“enili’ﬂe%ﬂ)aﬂﬂc’ 1, 114.7,

114.9, 115. 3,pigetidinG carbdbylfte. Yild: P30 thg8lola sohﬂﬁnﬁf &2 Butyl 4-4(29. 8, 130. 0,

e T

et hOXyphenyl Wl b ehBare2® Iﬂ@ﬁ&@s &ided @nsap@pyluﬂlymlﬁ(ommrm Ahloy) avail abl e
text-butyl 4-o0xo0-I-pi perltgl ne rboxyl at i n methanol (1

M) and 2, 4- difoReeRyfems 0(5?51 @é@ldﬁi(g 055 35 mlﬁo}}efhff&\%&’frlm(i 1 m) was
added acetic @ﬁlkglré Qai@ﬁ‘ﬂ@@@@tlooﬁl]te%erétm%dﬁﬁg 1%, whiet (o dRYINACNRHS in

met hanol (0.3 M 4.4 ni). The resulting solution was stirred at room
tenperature. AfiKEre was firreddaranothor I Thasixtaraes seqaatialievashed withetGh s

"edi ssol vad i ATaraent keURTePRERE T PR TN R AT RsBsOR T

extract ed wi t hyjkis @ cdncbbtraedto Bl |- pAgHOREhayer. (s vashed i th
diethyl ether (10 m) and treated wt OH until basic (pH>8),

before ext ra@N@’@WﬂhOIEiMIlee@ﬁ@rﬂe?flpréﬁ%ﬁﬂ(%ﬁpf%ﬁn)’lace?ﬁ@dérTélﬁ erude pEadet Wggs dr i ed

(Na2SO4),  fil sonk (1-(tert-
4-((2, 4-di - ch|‘%§%‘§ﬁlé°r@?‘?yn€aﬁ ﬁy )auﬁﬁ%hﬁ’g JE?(SQ*BE‘?P*S [RRRUb Y- AT vield: o7

ing. To a sol utydexyedrbonyhipipsridiptd-vi)- Ggmethpvcaphenylacetamlde was d1ssolved in diethyl

chl or ophenyl in

G ehl of o hangiet e RB AR RSk HReRIRONN ik, ThE o hps el ) " 1)

fol |l owed by 4smmaxy@hmmemmymermﬁr Nd©H Q. rﬁ’BBNﬁwas 8d®8 followald)by The

reaction mxtu vvas sti mte era Af t 8 ter (2 m

ree adqed. Mmharieseaiat RED- he PR bEF B RS M Tl st el

sequential ly &g fﬁﬁlg\’\ﬁﬁé}ed‘{@ iveldbldar Bblutofl Thébolutiodiafdl aldbd2nhb a éXk@nnt ), and
rie ,

water (10 m), filtered and concentrated to give
N-((2,4-di- Chlcalrrmpgehngﬂg)ymdwba)t}ome(idha(lgGGBMH (0.3 mmol/g resin), which was washed

g;‘ggtgi‘y\f\%@boﬁﬁ LS gix%;{ﬁ} @éﬁﬁﬁg'smw/pﬂ@gﬁ' BRRLET S8 conentrsibd'R°
but vt oxycar EQ%’E?E@ L i ol Yol SRR o a2t &2 ved 1 n
di et hyl 40.1,43.6, 43.8, 4.0, 51.6, 53.6, 54.6, 113.77, 113.84, 114.0, 114.1, 114.7, 114.9,
1153, 115.6, 126 8, 127.2, 128.1, 128.6, 128.7, 129.8, 130.0, 130.1, 130.6, 131.0,
133.8,159.1, 173.3, 173.6.
25 Example 26 - N-((2,4-Di-chlorophenyl)methyl)-N-(piperidin-4-ylI)-4-
methoxyphenylacetamide (26HCHS0-8)

To a solution of commercially available zerz-butyl 4-oxo-1-piperidine

carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 2,4-di-chlorobenzylamine
(0.135 ml, 1 mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34
30  ml) followed by NaCNBHj3 in methanol (0.3 M, 4.4 ml). The resulting solution was

stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was

stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl
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ether (2 M) and HO (1 mM, 4 Min dioxane) was added. The reaction m xture
was stirred at roomtenperature. After 2.5 h, NaOH (1 m, 6 N) was added
f ol | owed W@ o1/6lisehl or onet hane (10 m ). The m xture was extparvwsd/omg’h wat er
(2x 15 n), dried (Na2SO4), filtered to give a clear solution. The

sol ution was %&fé@@toqﬂl)téguact@@&vulﬁTHdQ LRI I>M|5riﬂ) Slthre(ag@oﬁs RGér 8 vedhddon
exchange resin ) g eS|n whi ch was washe nmet hanol (3x6

m), and el ut éiﬁﬂvdl@thyllﬁtﬂ% aegrveth 0.2 AdNaQIA setttbesie éﬂﬁ&) beé(?f@e t he

title compoun 26. 8,
40.0. 42.6. 4 ng@t‘?s‘%h %gTH&m @;%ME‘E g%g% Ef"%f%gg’gssa‘iefgl\]é?sg% 0 114.1,
1270, 128. 4, 128, fd cbAnfaicd 8050 red Wyl - (L dOehIokdfhcy Ry Paid 5
159.1, 173.4, 173.6. 25 Exanp

N- (( 3- Met hyl W&Wﬂ}nﬁéﬁmmlatN-Ylﬁlidp%%m&JP ysafytionof ferEbRiykdpiendit acet ani de
( 26HCHBO- 9) T%hﬁ,r@%wnn%hﬂianmrs&fd@ Jabbo Ryl SO, 6 Bt

4- oxo-1-piperidine carboxyl ate ) in nmethanol (1 nm) and

3- met hy| benzy|dishlovemetbane§ mihvas @dﬁér@ils)ﬁplioﬁylﬁ@VWI(O@io )0 4vamoldded aceti ¢
acid in methangy, Jf ﬂ¥4 the éxﬁhény?a(&etfypéﬂl&%ﬁ% bYs M%%ﬁ% RLERAG, (0.3 M

4.4 mM). The res g solution’was” stirred roomtenperature. After 24
h, water (2 n1n)1xmaswmhﬂladd aiandth!I&pm‘tmﬁuAﬁ@mlé@ wetel (2rrel] wiagrddedhThebef ore it

01/ sos1 Per, UGbHiDs R Res el n S SRR Rl N1y ) 1

m ). The aque@og N,ayes miaSa@HIDed, 2wil § i) et dater (@0 he), didONEb3Oand treat ed
with 0.2 N NaOH until basic (pH>8), before extracted wth dichloronethane
(20 nl). The diigediapd b@!},cemtramisto@rﬁeéﬂ((%MS@yopheﬁYﬂ)meﬁdeV (kftedrtconcent r at ed

to give tert- | 4- |
cgr gloxgl ate (ra 5%2(0&‘ ycféé%r?gﬁ}e% a s X ﬁl%%o%%ell ert pqhggﬁf(i ?53%““ was

met hyl phenyl ) nmdwitl)cmmamoﬁlph@@mnﬁcamen d&((ﬁdx@i-dﬂc&oﬁ%ﬁyh)rgethﬂ) -Me(1Ayept-) i n

di chl t h 6 | et h I I
O el DR L ORISR Sl Bl iy, ™)
react 11 gnd m_l_ﬁteﬂifg(mgtaﬁcﬂﬂ[ﬂeldmﬁm Mcimmibiaeﬁp@ﬁsae{ddéce ThéfdactionlBixture was er (2 nl)
was adde e m xture was s r er xtyre was
sequential ly \EB%FFE%FIWI{IFPWZ‘MEO% ac% }2%( Q%n(ﬁﬂl?] 6N§@ﬁs @%quf‘m %5 m),

and wvater (10 gihlorodEth&itd (66\191%5% mlxtlflrb WS ERFcRIVIRINGL T BLEY, dRd9i ve

N- ( (3- met hyl phenyl ) et hyl") -
but yl oxycar bo Whﬁ&@@eﬁh@@d\wﬁw 3) @I ﬁ@@&ﬂﬂx?%@h}ﬂoad@s addeden torheolampde

R{ (()?g,c}\/e}[/\lak?f? I plfjﬁ%%gl Pé\‘ L angyw E)C?‘(Rg/ %afillg)% Eag g%ggslng I(()C ;[nlmoorl.l/g resin), which was washed

but yl oxycar bo%{{h)rﬁétﬁﬁ{o'l @bx‘@n’ig ¥shd elﬁteﬁ‘%hﬁ@@%ﬁﬁ@)(ﬂ AcRLAT £ cMY?e%nQalt&F@' ved in
diethyl ether (2 m) M i n di oxane) was added. The

reaction m Xt Wik Weftle compound. Yleld. 39 mg; 13C-NMR (CD30D, rotamers): § 25.7, 26.8,

40.0, 42.6, 43.3, 43.7, 51.2, 53.0, 54.5, 54.6, 113.8, 113.8, 114.0, 114.1, 127.0, 128 .4,
128.8, 129.8, 130.0, 130.1, 131.0, 132.7, 132.9, 134.5, 159.1, 173 .4, 173.6.
25 Example 27 - N-((3-Methylphenyl)methyl)-N-(piperidin-4-yl)-4-
methoxyphenylacetamide (260HCHS0-9)
To a solution of commercially available fert-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 3-methylbenzylamine (0.125
ml, 1 mmol) in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34 ml)

30  followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The resulting solution was

stirred at room temperature. After 24 h, water (2 ml) was added, and the mixture was

stirred for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl
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stirred at roomtenperature. After 2.5 h, NaCH (1 m, 6 N) was added
foll owed by dichloronmethane (10 m). The m xture was extracted with water
(2x 15 mwoodedsed (Na2SO4), filtered to give a clear sol BCT/WRO1/0TNET
solution was added on to a colum 20 carrying strongly acidic cation

exchange resi RiHP(d rﬂl'}'féx{rgctéﬁiﬂﬂﬂm Wi Rhivssmyashagueons laherRishapdd (3x6

m), and el uted vmth 0% NH3 i n net hano and concentrated to ive the

title conpoundvithdiethy:etheg(lpgnl) antireatad vitrsON NaQH amialrbayic (1R, bpforpe. 8,
28. 3, 40.2, 4%}(1?3%«3414\’&1&}1% ﬁlol%meﬁ%n%(%%‘l)] Zhe gégzaﬁlz: 1a}§f1%/g§- éd](ﬂlggstb%g 91 8

123. 2, 1237 0, 127 8.0, 1

129.9, 137.9, fﬁt%&d&ndb%ﬁceﬁﬁata@to]gﬁ% zQ;:t-bll’é@43((3-ﬂ13t3y13;henﬂ)ﬁ16ﬂ1y1)ﬁiﬁﬁﬂp| e 28 -
N- ( ( 3- Bronophenyl ) et h | per.i di n-

)Eg 1;\-\}15 nmet hoxy henyl acet am de
(26HCH80- 16) PeHdEgK P’@ﬂatﬁf gl Roreg- éﬁ%ﬁo Ppémrébw +(But yI
4- oxo- | - pi per iyl mﬂpheﬁgﬂ)@@tﬁ Yhaatifo- ﬁ%@@dlﬁyeaﬂ?ox@'ﬁ% 60infk, UBERAAQY in(1 ™M) and

3-bronobenzyl am ne dr obr om i n et hanol (1 m) was

added acetic é&h@romemw(ﬁaﬁbwawdm 1¥0mgﬁﬁt}1}’1ﬁ1@m€dﬁé’a‘) BY> MBCNBIER |

met hanol (0. 3 g I r om
t enperat ure. A!?\ﬁogvfedgb Hhetnd %h&r@?&éﬁ%&ﬂo@ (ggs%l\(%%é%%g? PCT lﬁgg% 07187

added, and thenmiuxetmsestmé atgppmrteperanrelAfier 1§d% watsr (2 miyaes eddedebha at ed. The

I ti I th
Ul 19 100 R SRR o0 A SO0 GENRL R iR AL LD
m ) and treat ¢l2w,2k1OmD, Na@H@iz NJ12k i 3 miyasidovtatde@inl), beddb@a 8R4y, acted with

di chl oronethane (20 ml). The organic layer 5 was dried (Na2SO4), filtered,
and concent r atfidigredang consenteatad-th givpIV-d3fyethylphenylmethyl)-N-(1-(tert-

b henyl

sol ut on o EuoN LA IBIRE N MR Bpohl: Mnc i Blhand

car boxyl ate ( a@edm;thcﬁ)[t dny furtheylpprifieatidn. dﬁ((érMﬂhylplaawl)(rﬁthM)W (lageradded

o 0P oDyt A B R Bhvt BB SRR W opyes i

m xture was steihef @inpland HOM RPN &i diveaneyNhesdddd The reaeti@ mixBreivhs was
Sequent i al |y VASHE TR FEIRRIE MG REOTHIT: GRAGHE P4 IRUVERES i), and
water (10 ni) 1d1éﬂ[dr&qetﬁm?(§@4ﬂ) Thé hﬁxttlﬁé ods BahRANGARIAG 26 sthn i

N- ((3-bronmophenyl ) methyl )-N-(1-(te

but yl oxycar bo Wﬁj&@@eﬁh’t@ﬂ\wégﬂgﬁla)d@r Eﬂéﬂ&@x?%@h}m&@@ﬁ afdeden toheolumade

RIE (()((ngtBr \(l)\lanﬁsgphé%}%ll;gg?%ﬁg OON{M( qati P]cggc{h%rrl]geerre in {d g : Ca&/l g resm) which was washed

but yl oxycar boryl) RR&lol @bx@ 1@ ¥hd elﬁrewlmowmgyﬁ Ac@hA S cwﬁ"e%nﬁiétt@@%l ved in

diethyl ether (2 m) and M in dioxane) was added. The
reaction m xtufg ﬂﬂ‘@ﬁtle compound. Yleld. 48 mg; 13C-NMR (CD30D, rotamers): & 20.4, 26.8,
28.3,40.2,43.9,44.1, 44.5,51.8, 54.2, 54.57, 54.61, 114.0, 114.1, 123.2, 123.7,
126.7,127.0, 127.1, 127.3, 128.0, 128.1, 128.7, 129.8, 129.9, 137.9, 138.6, 138.9,
25 159.0,159.1,173.1,173.7.
Example 28 - N-((3-Bromophenyl)methyl)-N-(piperidin-4-y1)-4-
methoxyphenylacetamide (26HCHS0-10)
To a solution of commercially available terz-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 3-bromobenzylamine
30  hydrobromide (222 mg, 1 mmol) in methanol (1 ml) was added acetic acid in
methanol (1 M, 1.34 ml) followed by NaCNBH3 in methanol (0.3 M, 4.4 ml). The

resulting solution was stirred at room temperature. After 24 h, water (2 ml) was
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stirred at roomtenperature. After 2.5 h, NaCH (1 m, 6 N) was added

foll owed by dichloronmethane (10 m). The m xture was extracted with water
(2x 15 nmwo odedsed 20 (Na2SO4), filtered to give a clear spCTUS@M718The
solution was added on to a colum carrying strongly acidic cation exchange

resin (0.3 mulddg, se5thenixtiveivel sl 685 hewt fordittwhs FBideanatd. (BX fesillkihg and
eluted with 10% NH3 i n net hanol and concentrated to g)lve the title

conpound. Yi elod:wasgedigsolvedm dipihylctisn G0 mh.sxkprisdsyith HChE. BN, bg5ml). U, 2,

3.9, 0, e i m ea g
125.5, 25 126 gy vy Bed i il i B0 i sty Reasdlbfo 2 38R0, 05

130. 6, 140. 8, uhtdiihagic (pHSY), Ucfore Zgur@tedWith &Ichlﬁyomfrﬁilaee @9 ml). The organic layer

T-)(/Il) (ZhrergiéLoxypﬁ}el)ng ac gpg%@lére?%ﬁéﬁﬁfég?ﬂ%&% 1\?;” ut I g’“é?
4- am no- N- benzylpigpe fé&lﬁhéﬁ@ylfagﬁ& ﬁﬁendlneoo%rﬁw?ﬂaae YfélcﬁQ%Tﬁ{gh‘%‘leolﬁt?ormf) Was

added trans-ci nnanal fol | owe Acetic acid in
net hanol (1 Mertbutyhs- )((3dqﬁ@rn@z&@nﬂ)mgtbﬁﬂbm%mmd%camxvf@iqé%mg, 443 M 4.4
m ). The reac ro48 h,
water (2 56 \tl/]\%ﬂ%qm 6%%%§LI%P @g%ﬁ&a&@ﬁ%@fég{ ed. hExo eﬁpnhgi%ée was
stirred for amundigfollpwad bﬁﬂw@h%wnh@MW@ﬂ@dﬂoaﬁ@I(o @iﬁdnh@éﬁmnpl) Ahei et hyl

th 20 10 m
'el'hee(r:ogrbl n@d) éaa-égg%fs?ﬁ ayé"rPa gkt\?\ﬁle‘?dreat aﬁﬁéﬁﬁ%ﬁ%@a@&?%%ﬁ(@nﬁ)ﬂ%ﬁ aS| C .
(pH>8). The niThe umgtumsasesmreaﬁirenbtmmrh The hiixdne et keguent{aBy dshed)withiThe

combi ned 5 or ¢ laye i S t.r. . Lh d
oroduct, whi chigdd?2 @égﬁﬁwﬁﬁ%ﬁ?ﬂ@%%N?%wﬁf%qfﬁv?f%ﬂ"@@%ﬁﬂﬁﬁl?%@%zﬁﬁgioﬂéde. "
di chl or onet ha e was added,
fol |l oned by 4%1&%[\(96?@%1)1}0 cell%Mtacelgyl orlng(g}h?@#nédig(b%gé) qT)he rZactl on
m xture was stbutwceq'ca’oonyd)pmmdmm;aﬁb—amlmxyphmg]mcemmﬂ;: Mmtcarde pRodutt)wasas
added. After addj tlon

10 dj.c Jor ane m ded. The
m xture was extyad W%WQ %EfR mmf% eﬁwme%?ﬁma@er?( 15 m). The
or ganl cI I aéer bu@@oyﬁrbmefhy(l)&iﬁ%&@ﬂﬂ ﬁmd-mermgp}&hylamdmdé'has dissotieedpn didthyl was
redi ssol ved i n_net hano .added on to car ng strongly
ot i o cat 1 on eeimgend 86 bl b I i oRGePRet fined aie etteoehdee Rea " wi ¢
met hanol  (3x6 sirdd atarséin@éngieeﬂurw Afler20%, NHOH (1 B hgRak ad@adolidwveaaycent r at ed
to give the title conpoun 13C- NWVR ( CDC13) b 28.5, 38.1, 46. 6, 47.4,

50.9, 54.7, 6Hidhlorgmgthame (195 The mExture wps extelcteﬂzvztwatqrz@xfé mhxgied 128, 6,

12 5(9( 2 I\/b}?%(/)l ol ﬁN n%/%:(? ‘ﬁé{ ]#%% %@%%8%%6 (saclgl ‘I‘ﬂé‘%ﬁlﬁt%n w2t 3R a®n30 2 column

carrying strongly acidic cation exchange resin (0.3 mmol/g resin), which was washed

with methanol (3x6 ml), and eluted with 10% NH3 in methanol, and concentrated to

give the title compound. Yield: 49 mg; 13C-NMR (CD30D, rotamers): 8 26.6, 28.2,

40.2, 43.9, 44.0, 51.8, 54.1, 54.6, 113.76, 113.84, 114.1, 114.2, 122.2, 125.0, 125.5,
25 126.7,127.1,129.2, 129.5, 129.7, 129.8, 129.9, 130.0, 130.5, 130.6, 140.8, 141.8,
159.1, 173.3, 173.7.
Example 29 - N-(1-(Phenylmethyl)piperidin-4-yI)-N-(3-phenyl-2-propen-
1-yl)-4-methoxyphenylacetamide (26HCH76B)
To a solution of 4-amino-N-benzylpiperidine (200 mg, 1.05 mmol) in
30  methanol (2 ml) was added trans-cinnamaldehyde (211 mg, 1.6 ﬁmol), followed by
Acetic acid in methanol (1 M, 1.4 ml) and sodiumcyanoborohydride in methanol (0.3

. M, 4.4 ml). The reaction mixture was stirred at room temperature. After 48 h, water (2
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phenyl acet am de (26HCH78-1) 20 To a solution of comercially avail able
tert-butyl 4-oxo-I|-piperidine carboxylate (1.75 g, 8.8 nunol) and

4- et hyl veoayba@m ne (970 ng, 8.0 mMml ) in nethanol (7 mpcwasoiaddsed acetic
acid in nethanol (1 M 6.7 m) followed by NaCNBH3 in nethanol (0.3 M 30
m ). The resulni) wgs adﬂcdttﬂmmmwasistme@lfcmamth@mhbeémrpeomieuﬂtaeed aidt er 20 h,

t 5m . st d f f t
Was concent I at CUCRFL SHEIGRVSIR G ABnye Fedi OR 5 Shet Raid e B B0 1
gave tent-but w><1érx(1)4 Tﬁ@b&ﬁ&ﬁ&ﬂmwmylawv)@mrmmmem@ﬂme 20 uboXpAsiRt €.
Yield: 2.4 ¢ 98% To a solution of t

4- (4- et hyl phéﬂfg%)n%bwlwwﬁ%@ﬁ?aﬁ@ﬁ "d riiéch Q{%\%ﬁéﬁ%ﬂ@f]& ROl Hfgemdinsd ol )

in di chl or gmetRane 16yerSwsie kiriv@ a’é@@ﬁﬂmd%h&a‘ﬁﬁét@@ﬂ’h@%ﬁﬁdk prodog, whRich vatl , 2.4
eq.) followed by phenyl acetyl chI oride (81 ng, 30 0.53 mml ). The reaction

m xture was Stuséd edhai amwfurthérqmpﬁcmou,r\eas difstleed @Qlidhlorwmtthane (6 i ) was
added. The m xt.ure for i ethyl ether (20
m) was added)ﬁl*ﬁﬂ%mﬂ?( \[ﬂg“%ﬁgggs’élé & Wiﬁ%gif% F‘ag %lqth HO (0.2 N, 2x
rlr15) m 31 37(V\Qle@ﬁdx@§§&1§zla9@§lildﬂﬁﬁ)ﬂé 037832817& zmae@)-ll(lﬁr&cﬁbn wikchire Wag stirpadcit H2O ( 10
rie Na2SOH4), filte nd con rate .ude terlal was
di ssol ved in dPet Fpre&twsr&f@z 13111)W tﬁ’d W(aﬁa(?\qeii nAg‘? &ﬁ‘i‘ﬂ%ﬂa} The
reaction moXt WighioeSethind (ﬂ@ﬂﬂ)’iﬁfasra‘d@éﬂ Tﬁ@ﬁ@ft&%&\h@ extﬁiccte@rwr& NEOM 6 N 1
m ) was added foll owed by dichl oronmethane (10 The m xture was

extracted wit 355 @a) apd X"Qtﬁf (16 m}}. \The grgapig IE(YRH’ZW}“ HaPQ4)1t¢red to give a

clear solution. The s tio s .,added,. 0 strongly
aci dic cation 08%%5%5@ ﬁ“gs?ﬂﬁ P%\%%Ct% Ir7désS(r’]lrvgés)]inr{?&ga\ﬁﬁpgﬁnﬁé@/ﬂi/@g% &Y Wi th
met hanol (3x6 ardo)umracm&yﬁigtstreﬁglwachmc lzﬁl%anc&ange reﬂiﬁt(@lamhol/@aﬁn)cwhmhnt rat ed
to give the title conpound. Yie ng éjH rotanmers): S
19.9, 26.9, 28v4 Waaliedowtfu@e@aﬂoltﬁ?@ mlM eluﬁ?ﬁ “ﬂ’fh 19} YH3dpmgthagalgang 70
126.7, 126.8, 126.9, 128.5, 128.7, 128.7 128.81, 128.9, 129.4, 129.5,
134.9, 135l52, conastrgied toxgvathe fifgcanpopsd. 'ICNMR D735 38. Sééahﬁﬁé 414,

N- ((4- Met hyl de

N et o UG L)LY b GLPLREL SR )% 1RSI 61

j OX?hl l—gi perilgsaewls(%gc?i%s bopsxslzamil 75 g, 8.8 mml) and dded t
nme enzyl am ne nmyo 1s added acetic

acid in methanol (Fxmﬂpéeg’gﬂ‘ﬂ MF%@'G“W%@E&@‘&W%% (0.3 M 30

m). The resulﬁﬂeﬂgagag,ﬂid30@6m{@t1)rred at room tenperature. After 20 h,

water (5 m) was added, and the m xture was stirred for 1 h,  before it was

concentrat®d. Fl asfoarebian efsoaprgreirlly siadptle ot dneonkringifite 10: 1
carboxylate (1.75 g, 8.8 mmol) and 4-methylbenzylamine (970 mg, 8.0 mmol) in

methanol (7 ml) was added acetic acid in methanol (1 M, 6.7 ml) followed by
NaCNBH3 in methanol (0.3 M, 30 ml). The resulting solution was stirred at room

temperature. After 20 h, water (5 ml) was added, and the mixture was stirred for 1 h,
25  before it was concentrated. Flash chromatography in dichloromethane:methanol 10:1
gave fert-butyl 4-(4-methylphenyl)methyl)amino-piperidine carboxylate. Yield: 2.4 g,
98%. To a solution of tert-butyl 4-(4-methylphenyl)methyl)amino-piperidine
carboxylate (80 mg, 0.26 mmol) in dichloromethane (1.8 ml) was added
diisopropylethylamine (0.11 ml, 2.4 eq.) followed by phenylacetyl chloride (81 mg,
30  0.53 mmol). The reaction mixture was stirred at room temperature. After 20 h, water
(1 ml) was added. The mixture was stirred for another 2 h, before diethyl ether (20
ml) was added. The mixture was sequentially extracted with HC1 (0.2 N, 2x15 ml),
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20 gave tent-butyl

Yield: 2.4 g,

4- ( 4- met iwd phiedsyl ) met hyl ) am no- pi peri di ne

98% To a solution of text-butyl

4- (4- et hyl phenyl ) met hyl ) am no- pi peri di ne car boxyl at e.

car boxyl at e (8BCTSO1N72F nmol )

in dichloromethane (1.8 m) was added diisopropylethylainine (0.11 m, 2.

eq.) foll owed NWOBRIRNY IBHE) 08 H,0q1d &), d8ed (2963

fltere® aRBooiB@thted The

reaction mxture was stirred at room tenperature. %f’ter 25 20 h, water (1
mM ) was added.ThEhadeimatariabwasadisssivied inadlethylretten (X b ran@ HE' (oEfio dexdied hy|

i e

filtered and ngpReeMdeataidwed be dichlegendiiiie (10ahl) VElR bixGisOw et tragtedtivith Ny

et her (20
(0.2 N,

ether (2 mM) and HCL (4 M in _dioxane, 1 m). .
stirred at 5r odfAéRp e iried QgaSii)zng filtygd % gleay solptigyThgselubigfy e d

m )
2x15

foll onwed by dich
(2x 10 M), d

sol uti on was a

wi th met hanol f{@¥@olTkid conbehtted @ sivititehitl Q8mpiira. Vidldres hanbic-Naml

concentrated to give the title conpound. Yield: 43

| nmet,han 10 nl.). .The, m xture was., extrac wi th
gD S ptuighaihe ot s GRod S Rna R e gl B e
dwhidh Qs Faghel With nSeftianyll (BL6 Sill) aRidlnte@®itHi10%QH4 N exchange
resin 58 WO 01/66521 PCT/US01/07187 (0.3 mml/g resin), which was washed

The reaction _m xture was

wat er

CD30D

: , 13C vaRg ,
rotaners): 6 1GD90Dpmtamersndl9.9320.3, 2834 44.0, @41.,74,41.03@,?3,,44414.52,9, Yt 32681 6,

54.2, 125
135.1, 13

.9,
691,

13875605 e sy by 19445 138302585, 19 LSt 3,

N- ((4- Met hyl phepy! J350, hyé 3 -1¥7011m.0ers.8i n-4-yl ) - (phenyl t hi o) acet ani de

(26HCH78-3) To a solution of comrercially available tert-but

4- 0x0- | - pi peri di neExamploidy N(@-NethylphenylimethyhiN-41-pigeridingdsy

|
lK‘?T benzyl ani ne

4

(970 ny, 8.0. mh?lp}ﬁioﬂ&iﬁgﬁ\lﬁ@@iﬂél)m) was added acetic acid in nethanol
I

(1M 6.7 n) fo

owed by Na

sol ution was stirr e asplufion af comapgseiplht aneBabloveridrutydg-gxo-pipetdiges ni ) was
added, and.th i i r } trated.
d15 %al%'o%)ﬂ%?l .W?,Cfﬁ hido®inf Amekiy bﬁlgﬂ%{nﬂ%gqadm BS0 mAypSAt rat e

Fl ash chr omat ogra

y ind or orret hane: et

4- (4- et hyl phemsthanret7hyl) asradied pegtie aeid imamethand Ok, &{7anl) Yillowvdd bp. 4 ¢,

98% To a

sol

carboxyl ate (
di i sopropyl et

chl ori de

(0.

Al MR e
g&hg@é%am%ggp zrﬂ]ofhm lwater ?rs A1) &ks hdded] Arawesinbvut Rae syt datho) acet vl

7 , 0. he 'reaction m xture was stirred at

ave tert-butyl

15

room

tenperature. Afpfoey it wag concenigatesk Flash ¢hromategraphyde dichiprrmethsoegrethanplst Ok i rr ed
g%‘tl? %%‘fﬁ%& \ﬁ%ﬁﬁ%ﬁélpl%gy%h%ﬁﬁ)a%Qo-mp)mMéceﬁlﬁc%ﬁte. Thga.mxgure was

for anoth
sequenti a

.
Iy

25

30

cte
98%. To a solution of fert-butyl 4-(4-methylphenyl)methyl)amino-piperidine

carboxylate (80 mg, 0.26 mmol) in dichloromethane (1.8 ml) was added
diisopropylethylamine (0.11 ml, 2.4 eq.) followed by 3-phenylpropionyl chloride
(0.078 ml, 0.53 mmol). The reaction mixture was stirred at room temperature. After
20 h, water (1 ml) was added. The mixture was stirred for another 2 h, before diethyl
ether (20 ml) was added. The mixture was sequentially extracted with HC1 (0.2 N,
2x15 ml), NaOH (0.2 N, 2x15 ml), and H>O (10 ml), dried (NapSOy), filtered and

concentrated. The crude material was dissolved in diéthyl ether (2 ml) and HC1 (4 M
in dioxane, 1 ml). The reaction mixture was stirred at room temperature. After 2 h,
NaOH (6 N, 1 ml) was added followed by dichloromethane (10 ml). The mixture was
extracted with water (2x10 ml), dried (NapSO4), and filtered to give a clear solution.

The solution was added on to a column carrying strongly acidic cation exchange resin
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2x15 m), NaOH (0.2 N, 2x15 m), and H2O (10 m ), dried (Na2S04), filtered
and concentrated. The crude material was dissolved in diethyl ether (2 m)
and HCl(avomi/s6as2di oxane, 1 m ). The reaction m xture was BCT/US&Ed7887 r oom
tenperature. After 2 h, NaOH (6 N, 1 m) was added fol |l owed by

di chl or onet hane:3 @kord r)esm )] i ciiwek WaShedakithaRetBarbl @&k &4l), Whd Aluleatsdih 108 10
m), dried (Na2S04), and flltered to give a clear solution. The solution

was added on INH-pinandthanol, ead concergragino pigk yheatle dbmpoatdi Yield X8 hapnddCr esi n
(0.3 mml /g resin), which was washed wi th nethanol (3x6 m), and el uted
with 10% NI—BNMRrG@DB@Eorotam@:édﬁ&an a9l 31 4, Bli- L 84{7haS .7i4H % 4¢.3ndound.
Yield: 18 ng; HRMS FAB+ BA% + 355, 184]g C21H27N20S requires
355. 1844; LC N2 [4nH)L26. Oédzéé 126.8, 2823 638 fi 1235828 139 Ae byl 136.1,

PCT/ US01/ 04187436 Exaymm, @4}’33 1412, 173.9, 174.4.

N- ((4- Met hyl phenyl ) met h eri di n-4-yl)- phenoxyacet ani de
(26HCH78-4) To a s&ramp ZOTN-E(AM@E\&lpapmv)%vgy$-abﬁélvgﬁ intayl

4- oxo- | - pi perlrgﬁ%({i,?uhfo%é@%ﬁh ano}Fé %n? 8.8 mml ) and 4-net hyl benzyl ani ne

(970 ny, was added acetic acid in nethanol
(1M 6.7 nl) foll EmeEVOm\Q@QBH@WIMWHdﬂ@Wﬁ(W% 4pgxodepipgridineThe resul ting
sol ution was at Lodopy i) was
added, and thzgllr?lg&? gf gqﬂ%l rr or ﬁﬁ“%@ﬁ%%& s@con ent r at ed.

Fl ash chr oiat egtiepbl(7in) diacildod acebit had e methiveh Ol 1\416’7]111)@11}mwed1byt but yl

38‘(3/04 'Il\'ﬁt gyggrﬁw Pn%/rlg% a%ﬂ@ﬁ%&pﬁiﬁﬂ car A %}/’# W‘B%Ft}%ﬁ%?oﬁ per i élone
carboxyl at e (Qa?asm < IO, %a{ep&ﬂhﬁma‘%@@t QﬁQﬁe foietie Wal sthee BAdgd

di i sopropyl et hy 0.11 | owed by phenoxyacet vyl
chl ori de (0. Ob8forgrit wagc@ERemtratad) Flasfhrélrcvrefat@grﬂldw ipidichigrameibanesiathaneldlOat  r oom

tenperature. Afte irred
for anot her Zgﬁve retﬁ)g?ed' ﬁ‘gﬁ%ﬁlp}&ﬁ%lzﬂlétgﬁ?a?ﬂgtgﬁﬁ%m&%@a@ﬁ&w iléﬁ@&‘? ure was
sequenti allsy &$ta dotedluvibh bf EZDHEG] 2—(chﬂ»ylph5nyl)m€)thyl)‘da:ﬂd> -PiperRling 2x 15 ml),
and H20 (10 ie ed a ntrat The crude
material was &%@g I%ggcf’ﬁgéfgd‘ﬁw )é]i‘hléélofo’z’n ﬂ"afe glnéc]mﬁ 3&%1 in dioxane, 1
m). The reaCtdn@chrdSpyXéthbﬂﬁniﬁ@@O st in, Qeqcbq@tfommuye{ﬁmyamuyaeetywmoefdez h, NaCH

(6N 1 m) S dfoIIo by di chl or onet hane ture was
20 extract edwﬁﬁ) OﬂTﬂr actign mixjure N5 geyigd aﬂéﬂ?&?‘l 'Fegquré‘P E? give a

clear solutiongp, &}a@r ﬁ%l)tvda@ BAWASTIRAGRthrOWad Bindd Gt adbMeCHl, b fordisthyongl y
aci di c cation exchange resin 0.3 mmol /g resi n} whi ch was. washed with

met hanol (2x6 cHey (ZO;m]a waf pdded. Thempixtpopy s sequentially extracted with HCI (0.2 N,
2x15 ml), NaOH (0.2 N, 2x15 ml), and HyO (10 ml), dried (NapSQy), filtered and

concenirated. The crude material was dissolved in diethyl ether (2 ml) and HCI (4 M

in dioxane, 1 ml). The reaction mixture was stirred at room temperature. After 2 h,

NaOH (6 N, 1 ml) was added followed by dichloromethane (10 ml). The mixture was
25  extracted with water (2x10 ml), dried (NapSO4), and filtered to give a clear solution.

The solution was added on to a column carrying strongly acidic cation exchange resin
(0.3 mmol/g resin), which was washed with methanol (3x6 ml), and eluted with 10%

NHj3 in methanol, and concentrated to give the title compound. Yield: 18 mg; HRMS

(FAB®, NBA) (M+H)" 355.1841, C21Hy7N,0S requires 355.1844; LC-MS: (M-+H)*
30 355.1, t 2.62 min.
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NH3 in nethanol, and concentrated to give the title conpound. Yield: 24 ny;
|3 NVR (CD3OD, rotaners): S 19.9, 25.8, 27.4, 43.5, 43.7, 44.4, 51.9, 52.3,
66.9, 2%adne6s21 114.8, 116.7, 117.0, 121.4, 123.6, 126. 3pCL/PB01A718728. 4,
128.9, 129.3, 129.5, 129.6, 131.0, 134.4,136.1,137.4,158. 3,169. 8, 170-1.

Exanple 34 - N-(( 4133@&@1@ mx@)mmmﬂh)enmmémpwemﬁpendmw yb{ 4-

chl or ophenoxy) acet am de 26HgH (§) To a solution of commercially avail able
tert-butyl 4- d’}‘ﬁn?"yﬁF“ﬁé'F‘f‘Uﬁ B#Pboxyl ate (1.75 g, 8.8 mmol) and

4- met hyl benzyl am n?o(a%@ﬁtﬁﬂof&nﬁinéﬁ@l'l})a\}aﬂablér%htlﬁiﬂﬁu dx6-Thiperivige added acetic
acid in nethanol (1 M fol | owed in methanol (0.3 M 30

m). The resulctibagylais |(h?$ &rﬁ %\H@O@tmﬁ Aéaetbxlb%ﬂmnm (00 vg/ BB zwPD I
PCT/ US01/ 0§18Znetﬁaﬁgp(?g?1t) Wa?add%ﬁ 5@6&10 38.d b memb&dt (L B, @17)m1‘§\@0‘ilo@«féﬁl @g and the

m xture was stirred h, before it was concentrated. Flas

chr omat ogr aphyNaCNBHL3: inl roethanet Wi, A mibahiet reqwiting sodjdipe veae stirrgsiat yoom

4- (4- rrethylphenyl)rrethl) i nNo- pi perij.di ne rboxyl ate. Yield 98%
To a sol uti on GRPFES. %&Fﬁg E’ Eirpby’fiﬁﬁ &F\? ﬂ%ﬁ%%’ﬁt‘éﬁi‘”ﬁ Stﬂﬁﬁﬁfﬂf Hﬁﬂne i
carboxyl ate ( 3Rp®it wis a&ceﬁmJtéd Flasmﬂﬁ&hmga@yhaa@h(&mﬁetm& ¥¥dsanacicer

di i sopropyl ethyl am ne (0.11 | owed by 4-chlorog henoxyacetyl

chloride ~ (0. @BYe iit:-buty é:ﬁﬁ%h})lphem&n ﬂm%?rpm&@lm eahprlas iYigldd-48 room
tenperat urg. '@fSB/ go fa%Qlulﬂon E\Pz%ﬁrbu(y:i-ﬂ(il-)m Ylgrgp}@ﬁ%iﬁgethﬁﬁﬁnﬁﬂ Shbli@ndvas stirred

f or anot her efore diethy et The m xture was
sequential ly @mtbpmdtatedfi@mgm Mfmml)Zn mchlpmrmtha@eﬁwlnl)\ﬁmdé@i 2 N, 2x15 m),

material was dsebpb A iRRREEH L p 24 DA AR B Epr 0 7 e, 1
m). The reac tmlo@xSBrme]) @hmcm mmctmle wis stiosdnt eopdemparatare. Aftere2012 h, NaO—I
(0N o), v BTERS 8 e S TR DA b B =

clear sol ufsi 020 AP Wiradsad Thé @M@&@&va@d@@dﬁﬁﬂy @ma@teﬁ@hﬂmcp(arzrmlms strongly
acidi c cation exchange resin 0.3 mml/gI resin whi ch was washed with

net hanol ( 3x6 tl),NaQHh (P 2Nueld ml)ytﬂﬂdﬂl‘%(l pe), idreh@Ta8Re) ﬁltﬁﬁ?éﬂ%ncentrat ed

to give the title co nd. Yield: 21
19.9, 26,2, 2poRseniaed Ingsnge mpjerizl Wi °1V§§“‘5d“’“*\%§ e&)h%%ﬂ}@ aﬁgh?irg‘{l? 126. 2,

126.3, 126.8, ngfa@x@ne 128). Qhe ﬂe%@tiohmﬂiaﬁe '3as sll%%d@tro&ﬁjtmﬁperét&% After20h,135. 6,
136. 4, 137.5, 157. 169. 4

N- ( (4- Met hyl p%ﬁ@ﬁ §6n¥t wa%ﬁ-aéﬁedpﬁ%‘éﬁ’?ddﬁy@ﬁﬂVPl}‘et@an%P Bk 9 BﬁEﬁWPr&é’%ﬂsam de
(26HCH78-6)) T éﬁ"ac?&i Wit QtePE2xG 6 HIE BALAMNY S BYR bk Pdkefed BghvedWishk solution.

4- oxo- | - pi peridine
The solution was added on to a column carrying strongly acidic cation exchange resin

(0.3 mmol/g resin), which was washed with methanol (3x6 ml), and eluted with 10%
NH3 in methanol, and concentrated to give the title compound. Yield: 24 mg; 13¢-
NMR (CD3OD, rotamers): & 19.9,25.8,27.4,43.5,43.7, 44.4,51.9, 52.3, 66.9,

25  114.7,114.8,116.7,117.0, 121.4, 123.6, 126.3, 126.8, 128.4, 128.9, 129.3, 129.5,
129.6, 131.0, 134.4, 136.1, 137.4, 158.3, 169.8, 170.1.
Example 34 - N-((4-Methylphenyl)methyl)-N-(1-piperidin-4-yl)-(4-
chlorophenoxy)acetamide (26HCH?78-5)
To a solution of commercially available zer¢-butyl 4-oxo-1-piperidine
30  carboxylate (1.75 g, 8.8 mmol) and 4-methylbenzylamine (970 mg, 8.0 mmol) in
methanol (7 ml) was added acetic acid in methanol (1 M, 6.7 ml) followed by
NaCNBHj3 in methanol (0.3 M, 30 ml). The resulting solution was stirred at room
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carboxylate (1.75 g, 8.8 mmol) and 4-net hyl benzyl am ne (970 ng, 8.0 mmuol)
in 25 nethanol (7 m) was added acetic acid in nmethanol (1 M 6.7 nl)

fol | owed vog oNedSNBH3 i n net hanol (0.3 M 30 nl). The resul PCHyS&IAl7I87 on was
stirred at room tenperature. After 20 h, water (5 m) was added, and the

m xture was stiérhipe@gtufecOAfidr 30,h, vhet (5 @1)ivias WldedcaiiaRMnbaAle thas kirgsor 1 b,
chr onmat ographé)ﬁi n di chl or onet hage: met hanol . ve tert - buﬁay

0:1 . I
4- (4- met hy| ph¥iprs Htep GPneaRaiRs: blaghhsirapsraste YHBWP‘ metigngimpthasold Gl - 30
98% To a sol %@f&i&rt@%ﬁ%gf[(ﬁ:rﬂeluﬁﬂﬂ)heﬁylﬁﬂﬁtlﬁ?ﬁéﬁh@?@@ﬁﬁiﬁé@&%ﬂﬁm&@ﬁ?i di ne
) nmo

car boxyl ate ( In_dichloromethane (1.8 m) was adde

di i sopr opyl et I?ﬁlyg&rpﬁéb@émﬂf’ﬁﬂ:b“gﬁl 4’(@‘@}?@ﬁﬁ@ﬂmh)élﬂﬂéﬂ‘?@9m%henyl acet yl
chloride 81 \M,Q1/188980mP@T2d-R0b) 3 &ﬁﬁlor%%?haﬁggo@m%aﬁs%@&)- The reaction

m xture was stirred at roomtenperature. ter , water (1 m) was

added. The i sliisepgomsdethyamine €U1¥ ok, sk )fellovpedby heflerpphedpsiapsiyl chiorider (20

m dded. i J: . i N,

215 ) - NaoLE B Pt oS eRUER RStk bl eielils bt 1N o o

and 5 concent r2athgdatel flemb miad eddedt Eird raixtnnawaglitssd faredother 21, defoyé diethiper (2

m d HO (4.M 4§ i m.), Th N 1 Xt I d at

Foom tenper at GFE AR5 AR Taedh e R SRR Rt b R BT fedl by

di chl or omefghars1§ &), MaDH (OI2EN D15 t1E aM@E, O XS MBCE@M @vaﬁmzt/])aﬁwfedaam 10 m),
e

dried (Na2SO4), and filtered to give a clear solution. The solution was
added on to a condeutrmed dihegiwdg nstarishghsydissolvdd in diethyletheetcmBngeHCEG M t o (0. 3

nmmol /g resin),. i ch shed. wi th, net hanol .(3x6 nd uted with 10%
B | e handn doxi LB ARE Faie gedt var e b br el A0 A0 26 1o
13C NVR ( CD3GROH (@ ¥/"Efm$)vas2dd<d Bllovddl b3, dichlordmethineld10 43). The dhdktbe whd. 4,
51.5, 53.8, 54.5, 54.6, 112.2, 112.6, 114.3, 114.5, 121.0, 121.2, 126.1,
126. 8, 128.8, <xvepted withgaisr 2x{@mlg driqhNagSOgpndyfilierego give pdear solyiag. g
137.2, 160.2, .160.3,. 172. 8 73.2. 15 Example, 36 .- ... . .

N ( (2 Nt T prRg PSR 11 S2oRd O o o PR RO Ry Y o5ifi SPUSpIER PSR i de
(2611CH78-7) T0.3amB6ldhekiay) whlchGRIRWRERdaVithymétaiol X6 ent), axd clotet With 10%

4- oxo-1-pi peridine carboxylate (1.75 g, 8.8 mmol) and 4-net hyl benzyl am ne
(970 ny, 8.0 NV} in rethanvhtzhdpoicerttadit) givashedittedmaowtd Yickti2d migy 3@t hanol (1
M 6.7 mM) followed by 20 NaCNBH3 in nethanol (0.3 M 30 ml). The resulting
sol ution was SYYRAERILD; FEwnersk 8nPet 204r &8, AP Oet3- 20+, SWdt ¥ 0%0m ) was

Flash’ chr omat ddbdphtp 1 26Pchier brebHang: Hechkas 82a o ia fanitity
4- (4- net hydophanyle) m.4)B).8nisna; ppgricdizne carboxyl ate. Yield: 2.4 g, 98%
To-a sol ution of Tt ety GRS MRNER IR 2T 3o o ne
methoxyphenylacetamide (26HCH78-6)
To a solution of commercially available fert-butyl 4-oxo-1-piperidine
carboxylate (1.75 g, 8.8 mmol) and 4-methylbenzylamine (970 mg, 8.0 mmol) in
25  methanol (7 ml) was added acetic acid in methanol (1 M, 6.7 ml) followed by
NaCNBH3 in methanol (0.3 M, 30 ml). The resulting solution was stirred at room

temperature. After 20 h, water (5 ml) was added, and the mixture was stirred for 1 h,
before it was concentrated. Flash chromatography in dichloromethane:methanol 10:1
gave fert-butyl 4-(4-methylphenyl)methyl)amino-piperidine carboxylate. Yield: 2.4 g,
30  98%. To a solution of tert-butyl 4-(4-methylphenyl)methyl)amino-piperidine
carboxylate (80 mg, 0.26 mmol) in dichloromethane (1.8 ml) was added
diisopropylethylamine (0.11 ml, 2.4 eq.) followed by 3-methoxyphenylacetyl chloride
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25 carboxylate (80 ng, 0.26 nmmol) in dichloronmethane (1.8 m) was added

dii sopropylethylamne (0.11 m, 2.4 eq.) followed by 4-fluorophenyl acetyl
chl ori dew@01/@821 M, 0.53 mMml ). The reaction m xture wasPETURIIE1&t room
tenperature. After 20 h, water (1 m) was added. The m xture was stirred
for another 2 (97 mbed .83 ndi)eThydeactih hextufeXtasitijred\diso@n chatherafite Aftex20r e was

sequentially extracied wt (0.2 N, 30 2x m 0. . 2x15 m),
and H20 (10 ni Wafa%é éHl)("‘ﬁﬁ%g%T Rerhixtuss wep %8&?%31’1%%?‘?%’3?8%& (?f‘ﬁtglylcr ude
material was ¢iiRp@oveY waadlie@tThe mittuRewas(séquthiialBrutirtiibd w#h NC1 (02 & oxane, 1
m ). The reaction mxture was stirred at roomtenperature. After 2 h, 62 WO

81/ ﬁ|6521 PC;I}'/ 3803 md7 Ne@H REAH 245 M, a0 (kmbdisd (Nézﬂr?nhéﬂ cpifl and m
0
1 od (N 8o ponderigerte-(Tbg Fage Myt g Rpn &l Mfih et BB s

added on to aig @k, paﬂy Thé‘ﬂaa&ldh@xﬁl@ﬂuye\ﬂé‘slsdtréd 813b 1A fen@eet@B OLLerai, N (0 3
nmol /g resin), which d with nethanol (3x6 m3 and eluted with 10%

5 NH3 i n et haWeH (Gadl @Br‘r@éﬁ@@eétf@lépweé bgldyféﬂqrweet%l?rm(é EOpR RIS 4: 26

. 13C- NMR Y .30,9.0:43,5, 43.8,
24, 4. 51,3, 5%95&% p 2§iom§1%ged§N 8 1ar%1ﬁz%red%9 pe %%%aﬁs'zélﬂ%n 129. 4,

130. 7, 130. 8, Tll@@@lﬁtlolﬂ-@ﬂs 4dded d36b. a?cohﬂaﬁﬂcaﬁ’yin@iiﬂo@ly dcddic Qatich3@chdngeliddin2,
160.9, 163.3, 172.7, 173.2. Exanple )
N- ( (4- Met HYI pN@ﬁW‘i’?ﬂé&ﬂﬁ%‘l}) wmceﬂaﬁwaé}eﬂdﬂrlmeﬂ}qnyl @xg i), and guted with 10%

Lont - bubyl 4 VG PUBTBEPL AP hEmoEpisthy Bt ﬁwt*&fe%??mé’@wém%a' A
acid in ﬁi?ﬁé'ﬁ@?ﬁ%ﬁﬁo e § P oakar By RACRBR o hatar 5005 W “s0”

m). The resulsyigng59l1yb 60N 831451101 9181, ﬁ@@m@éstmr@ yreosAfter 20 h,
water (5 m) was added, and the m'xture was stirred for 1 h, before it was

concent r at ed. 1?P§s¥34r§a;13)¢rﬁptl(§éf3ab%y5a|1ﬁ6&l]éﬁlzol%tlﬁ%ﬁewﬁ&h%l 10:1 gave
tert-butyl,sa-(4- Wh&%@ﬂ%@?@tm&g@m@qw&ﬂﬁs hdhspaddiaonyat e Yiel d:

2.4 ¢, 8 To a so I on ert-
4- (4- et hyl phéhlprt)pmnmte)tmdﬂto(zﬁﬂﬁéfﬁdi)ne car boxyl ate (80 ng, 0.26 mml) in

di chl oronet hane (1 . t,hyl 11 m, 2.4
eq.) followed by 2, -agogutl gﬂﬁeqmjg/]?yace éq?@{egzﬁﬁﬁ 42%‘ Oalgﬁ g%éi(lr% 0. 53
rnmol ). The reabbxydmeifl. X3 gries ml)smad ﬂmﬂhﬁbenz;dmmnet(@?ﬁmg,a&ﬂmmol)ﬁiﬁt er 20 h,
water (1 nl) vva added... The m xt ur.e ) st h, before
di et hyl ether @ ﬂf&%g’aﬁgﬁfg ace?ﬁégyﬁf O&/gls&géadlgﬁ%o 3WF§/g%xt ract ed
wth HO (#0. 2 N‘leI\@HﬁmrﬁléthanNB@ﬂ ND3@mb, Tli’é(reélﬁtnfg Jolutian thakd@eddrovky , dri ed

25 (Na2SO™4), filtered and concentrated. The crude material was dissolved in
di et hyl temperature. After 20 h, water (5 ml) was added, and the mixture was stirred for 1 h,

before it was concentrated. Flash chromatography in dichloromethane:methanol 10:1
gave teri-butyl 4-(4-methylphenyl)methyl)amino-piperidine carboxylate. Yield: 2.4 g,
98%. To a solution of fert-butyl 4-(4-methylphenyl)methyl)amino-piperidine

25  carboxylate (80 mg, 0.26 mmol) in dichloromethane (1.8 ml) was added
diisopropylethylamine (0.11 ml, 2.4 eq.) followed by 4-fluorophenylacetyl chloride
(0.072 ml, 0.53 mmol). The reaction mixture was stirred at room temperature. After
20 h, water (1 ml) was added. The mixture was stirred for another 2 h, before diethyl
ether (20 ml) was added. The mixture was sequentially extracted with HCl (0.2 N,

30 2x15ml), NaOH (0.2 N, 2x15 ml), and HoO (10 ml), dried (NapSQOy), filtered and

concentrated. The crude material was dissolved in diethyl ether (2 ml) and HCl1 (4 M

in dioxane, 1 ml). The reaction mixture was stirred at room temperature. After 2 h,
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ether (2 M) and HO (4 Min dioxane, 1 m). The reaction m xture was
stirred at room tenperature. After 2 h, NaOH (6 N, 1 m) was added

f ol | oned W@ odsaski or omet hane (10 m ). The m xture was extparvwsd/omg’h wat er
(2x 10 M), dried (Na2SO), and filtered to give a clear solution. The
sol ution was atder(can, 1t@l)avas addsdroltdredbiydirhBRomsthareql § mic Thé wixtat was

exchange resin (0.3 mml /g resin), which shed with t hano| (3x6
m), and el ut éﬂtf%tqdﬁmﬂt)%tﬁli—éxi%mbe@rl*@r@?zg@d*\{%&ﬂ@éfiﬁ‘tt? &1VE@ C1°8 O ¢ he

title conpoun 36 . ny;  13C [ 1 S. 20, 28..2, 35.1,
63 WO 01/ 6652%“&&“??‘@6‘?(?503%% é%%ﬁ%&‘%ﬁﬁﬁgl%%%? C%f??é?"@ﬂ%%,sl%sa 03,
55.2, 55.5, 114.34mdlAlresin), Whith4vas bhshel withddhdnol B6 nf)), adPduBd with29%0D2,
126.1, 126.7, 128.8, 129.3, 135.0, 136.1, 136.3, 137.0, 151.3, 151.7,

153. 9, 15450, NEFRinimetiansl, snd @naeqﬁrla@dEQgi-Ve the title compound. Yield: 26 mg; 13¢.

N- ((4- Met hyl phen Iérret hyl ) - N (1- pi peridi n-4- él )-4- 5 chlor ophengl acet am de
( 26HCH78- 9) Té\ll‘zﬁ{é PaPPorptERerofmidr% Pall 37 avai’l Hb-é3tefd-Sididy p1.3, 534,

(070 mm, 80 ity Lol Lhsnighar 67 aes et et B Y S G AT hanol (1
M 6.7 m) folhibopemsibyy 130688631363, M81.DAG0I, (63.8 1W2.7303m.) . The resul ting
solution was stirred at room 10 tenperature._ Af r (5 m) was

ter 20 h,. wate )
added, and the ni xExpeplaY -NA@rMgthyiphenylimethplioNstlapiperidigd-disaSedit r at ed.

Flash chr ogat eiRaRphey1sicEhiat QI8i0ARs-syet hanol 10: 1 gave tert-butyl
4- (4- et hyl phenyl ) et hyl ) am no- pi peri di ne carboxyl ate. Yield: 2.4 g, 98%

To a sol ution of t&eptaslwtign ozcopymereipliyaveiesfeyrhsir ¢roxani-pisetpiinger i di ne

car boxyl ate ( j els ded 15

di i sopropyl et %%bg%d%tg(%% g’z@én%do@.ﬁhg%@@%@%@%ﬁ%%?ﬁ%ﬁ%g@ﬁyl acetyl
chloride (99 Xm;;hanOI (anIEWm added'h®;1pefadtnimnthﬁﬂiqlzl(lék/feW/asl) Sulloweélyat room .
t enperature. . wat gr s ) - stirre
for another 2 %a?ﬁ{])%%%lrn em%]flaentoh@rs I(/Ié%(?%%)' %eﬂﬁ?ﬁﬁé&%ﬁ%éﬁ%ﬁaﬁn&x ure was
sequenti aljsy exhfRah@dAnkddy H"@Iateﬂgrﬁl)k’bas added landthe midNaekdak BirdedMor 2K, 15 M),
and H20 (10 m ), dried (Na2S™), filtered and 20 concentrated. The crude

material was ®etosoit wes congeritatadnilashebierpatpgraphy)in dishlopmqthangimethangl Wihne, |
m ). The reacty | € 4V i 8 - QF . ,  NaOH
BT b e D S e
extracted wit [98%aier spRsion of fattyoutydl f(€theftinpeod ymethyining-pipereding 0 gi ve a

clear solutio i ing strongly
acidic cati on%gr}(jg a%agg@rfgg’l nﬂszﬁ 5 H%g&%mﬂ'r%ﬁ)%e k%ggfﬁ?h%ﬁ?sg&%&%s washed with
nmet hanol (@xG_dﬁb@p;romﬂnih;dbmhed?.w tnh 240%%) fNHBvadrbyriei-Hiamethoxyphehytwatyent r at ed
to give the t Ich{o%dg . L{QE 0.5¥h%£j. ”.[%162 reggtionlng’i%fure was stirred at room

temperature. After 20 h, water (1 ml) was added. The mixture was stirred for another
2 h, before diethyl ether (20 ml) was added. The mixture was sequentially extracted
with HCI (0.2 N, 2x15 ml), NaOH (0.2 N, 2x15 ml), and H7O (10 ml), dried

25  (NapSOy), filtered and concentrated. The crude material was dissolved in diethyl

ether (2 ml) and HCI (4 M in dioxane, 1 ml). The reaction mixture was stirred at room
temperature. After 2 h, NaOH (6 N, 1 ml) was added followed by dichloromethane
(10 ml). The mixture was extracted with water (2x10 ml), dried (NapSOy), and
filtered to give a clear solution. The solution was added on to a column carrying

30  strongly acidic cation exchange resin (0.3 mmol/g resin), which was washed with

methanol (3x6 ml), and eluted with 10% NH3 in methanol, and concentrated to give

the title compound. 36 mg; 13C-NMR (CD30D, rotamers): 6 20.0, 26.5, 28.2, 35.1,
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NVR (CD30D, rotaners): 6 19.9, 26.3, 27.7, 39.9, 40.0, 43.6, 43.9, 44. 4,
51.5, 53.6, 126.1, 126.7, 128.2, 128.4, 128.6, 128.9, 129.4, 129.6, 130.7,
130.9, 1:od66H3L. 6, 132.5, 132.7, 133.9, 134.1, 134.4, RGWUS)/WRE. 9,
136.3, 137.2, 172.4, 172.9. 64 WO 01/66521 PCT/US01/07187 Exanple 39 -

N- ((4- Met hyl pBerryhd.opty 5).6 N8, 54.99, 55.03, 55.2, 55.5, 111.4, 111.7, 112.4, 112.9,

Solut Lon of S Agpngas skt ohyeBYr P TRy B3aaPiy T30 Ry il °
gglt gy: lralenéalrrgfzﬁlégglls(l%lssrg, ,153.00073.), 1i73515rret hanol (20 m) was added acetic

m). The nixture w§§a§lpler48ed‘lé@1&15@w ﬁ\iﬁd ‘E% e ?l?l-‘jgé‘!r“?‘??ﬂp%\?vg!t eﬁo.(g M)B

was added. 5Th%h10mlgﬂe“5,ﬁ,cwa§m§g (e f$9) anot her hour before concentrat ed.
Fl ash chromat ography in dichl oronet hane/ met hanol 10/ 1 gave

N- ((4- met hyl pheny| FRetsplptneq Wé?flmffmlauw‘?ﬂ@hl?@t W}ﬂﬁr%rhﬂpmdmelo
N- ((4- Met hyl p%&.{%@ﬁsg‘m%aﬁf@m %ﬁ@%&ﬂﬁﬁ%ﬁ%ﬂ&ﬁ%@%@%ﬂ 0.125
SO di or onet

nol ) was dis ane befizyl | socyanate (0.09
m, 0.3 nmol metkesobddel) waTidsled acaticiaoid lm‘mﬁﬂl@iﬂé (MMS 65t fadlywad by oom

temperat ure. ALk RfaidBullncinhiifof Y08 LHAHHL QLN B RS Al o L0

col umm carryi was washed

wi th et hagol téﬁﬁ%@aﬁﬁe) Aﬂm I?I\x‘dﬁe?@ M)tﬁs l@&éﬁlﬁld%niﬁﬁHWaB?cﬁ%d,foﬁﬂﬂ
concentrated to give the title conmpound. Yi el d ng, 92% 13C NVR

(CD3OD) : 3 20 .beforeiy was copgemiratagly Flgsh dgomatogep}w ménch@rorg@hape nleﬂ@nel 101b7. 1,

127.3, 127.86, '%%@@rﬁ;?z uﬂﬁﬁl (%he‘%% er;f%?[ ﬁhn%ﬁépﬁuenélﬁéczﬁbox%a@e Fie1d:254 g

Exanpl e 40 - Met’h
(phenyl met hyl )95% Tfolawd]uhomowat-bntyﬂrét(ﬁmﬂp’héﬁwlhn@h}d)md@ -pipgidi@H52) 20 To a

| ut f 3- 1 | d 4-
rsnce)t ﬁy: ggngal de%&’éy %tgégd}% . %’E”L X)’)RXHCRIO}%%G 1) %ﬁgwm”%S%\g\/aggs@aédgg acetic

idi t haliied ldthyl&mine li&lhIZlﬁbMﬂd dﬁd@l‘@bﬂﬁo phamgibeyichl 3 M 3
%CI). I'I'Ee mrgﬁxtbgpr@ S}EIH%E) room eomyw Le m TIEZ%“h?) O(ﬂ?%r (5 m)
was added. The Bedd o Ror ol bR A fosppobEesilB p B, of oa.
ﬂ?fz ch [ ﬁrr:at %gwauahm thl) wib adhe@ﬁlﬁﬁﬁﬁﬁ&ﬁﬁfét?ﬁﬁﬂ llﬁ@rmbthléaf)i 1, bgfovediethyl ot

me en pnen ne A rroli1din ol uti on

o N ( (8- Nt hyREETD e W e Btigrsnbe DY eaised iR dGh0-£38 iy

0.125 mmol ), ok $ Ry, [RYEEHIN 31 5 @), @ndlﬁzd(gio inf) d&d%?@ﬂeﬁlmalﬁl m)

was added 4- nethoxyphenylacetyl chloride
reacti on rdoxt ubgcen@sted tlihe cade ajater@bDind cﬁﬁpﬁeamﬂlahymnee (2 %B ahd Hﬁne4 B ude

in dioxane, 1 ml). The reaction mixture was stirred at room temperature. After 2 h,

NaOH (6 N, 1 ml) was added followed by dichloromethane (10 ml). The mixture was

extracted with water (2x10 ml), dried (NapSOy), and filtered to give a clear solution.

The solution was added on to a column carrying strongly acidic cation exchange resin

25 (0.3 mmol/g resin), which was washed with methanol (3x6 ml), and eluted with 10%
NHj3 in methanol, and concentrated to give the title compound. Yield: 22 mg; 13¢-
NMR (CD30D, rotamers): § 19.9, 26.3, 27.7, 39.9, 40.0, 43.6, 43.9, 44.4, 51.5, 53.6,

126.1, 126.7, 128.2, 128.4, 128.6, 128.9, 129.4, 129.6, 130.7, 130.9, 131.2, 131.6,
132.5,132.7, 133.9, 134.1, 134.4, 134.8, 135.9, 136.3, 137.2, 172.4, 172.9.
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reaction m xture was concentrated and redi ssol ved in nethanol. The sol ution
was added on to a colum carrying strongly acidic cation exchange resin,
whi ch wasvowaedsed with nmethanol (3x6 m), and el uted w t hPADUSNKHB187N

met hanol , and 65 WD 01/ 66521 PCT/ US01/07187 concentrated. Flash

chromat ogr aphy i n ®ixahipler39reVA(@déipiphand)mdByl)-Ngéve the title conpound.

Yield: 20 ng, 38% 13C-NVR : 1, 0 2. 4Q.8. 53.6, 53.0,
55.5 57.5 66P ,“YM%.%XEPYE‘SJ%‘?’%ﬁ”ﬁ?‘gﬁ%‘fﬁﬂfﬁa&‘diﬁzfg‘?ﬁi‘?s. 4. 128.5
&E?( 471 " 3ﬁ8i 9,h129|. Zo agsﬁﬁfi)&i Kt&ﬁ%n%oﬂ\l%e?ylﬂnt%ﬁmy%yﬂlﬁﬂdiﬁ@ &353 g ppirgo fdnd 4-

- en me - - en ne er] dl n- . L
o gy b oy hoERE A RS e e e SRR Manapp 2B ) was added acetc acid n

N ( (4- Met hyl t ; bR&1ol b ml).
D13 (et B Gy b B (2 . T o s

reagent (25 nepixfrdzs sued it rowmSeryskarei After 2¢Ihawatey (Sahl) anad added €thet hor oughl y
with 10 magneti.c stirbars., .The gl ass viial was then_irradiated in a

m crowave ov e AEGEOW R ST, fquaﬁ%tgﬁ’r%}iﬁ)for S?ncﬁntmt‘ﬁ{.’]Fbﬁlbﬂ’IS%ﬂﬁg%Pl?yolﬂ of the
reaction, the dupldrometaaleaf@Banol B/ €givdl N-Wasndifyaptehgnhetyljanian1i on- exchange
colum with the aid of nethanol (2 m). The ion-exchange colum was

subsequent |y waeHEgetiy PP 2 (2m) and nethanol (2m) and the product

was t hereafter el upeds [WeYers 261U h&RHERY] e384 mgl 0119%t hanol ,
e

(phenyl net hy| yphelewegliliasolve ity dighlgrontediene HehpDnendthenzilneeyarase @Hoqul 020 ny,
97% as a whi L ds ool Nk

(CH2Cl 2/ net haﬁ%f?"@gaﬁ%dﬁ?-:i.llgg?aﬁé&@%“néﬁ% iﬁi@%ﬁg’(g’gﬁmegl?e%g e hh Mnd

Anpl i fi cati on tfeRrBiTiraction ayisture W43 alfitieal dnitnetcplumalcanpivg pranglyasghgcatiRecept or
Sel ection and Anplificati Technol o - SAT),, S W 1 nor

nodi fi cati ons FFERFT ITEL ‘ﬁllcﬁg ?’VS?JE[F?EA ggﬁé‘%ﬁ%@@ (%féﬁ %‘576’?‘?53%‘§W{t%tf%8r een
conpounds fsor Ngf{ inGAGNandl, ahd€onderthtoll t6 give Bieatle coBpbwidl Yield\UBiZE39zm®l | s wer e
grown in 96 well tissue culture plates to 70-80% confluence. Cells were

transfected fdBchMREAMOTS: 820.h, 39 B3R 1IDNAS 4U56.0G 72558 0pe6Ret17.1,Q agen
Inc.) as per manufacture's protocols. R SAT's were generally perforned
wi t h 50 ng/ wellR738f 127 8.0 1281dd 12800,189 el 35. 9 13Bt140.§al Bt osi dase pl asmi d
DNA. Al receptor d otein 8 lwegre in the pSI mamal i an
expressi on vector %?3‘%’8@1%@ @g&g@ggﬁ@%ﬁ?ﬂ 'S, 5,707,798. The 5HT2A
receptor gendphashacgilpyredidiy-3nds4-aktiRSRphenycbtaaiide ¢CZRFCHS2)Ng t he

ol i godeoxynucl eoti des 3 .ggsgg_ Ogozlb%egﬁ?rle%h%rp%rgroﬁ(%ﬂg&%g?ng(, ?nemﬁ%&dzﬂan et.

al . Bioché®h Bi ophy8.29
methylbenzaldehyde (361 mg, 3 mmol) in methanol (20 ml) was added acetic acid in

methanol (2 M, 6.7 ml) followed by NaCNBH3 in methanol (0.3 M, 3 ml). The

mixture was stirred at room temperature. After 24 h, water (5 ml) was added. The
mixture was stirred for another hour before concentrated. Flash chromatography in

25  dichloromethane/methanol 10/1 gave N-((4-methylphenyl)methyl)amino-1-
phenylmethylpyrrolidine.

To a solution of N-((4-Methylphenyl)methyl)amino-1-
phenylmethylpyrrolidine (35 mg, 0.125 mmol), diisopropylethylamine (0.14 ml) in
dichloromethane (1.5 ml) was added 4-methoxyphenylacetyl chloride (0.1 ml, 0.5

30  mmol). The reaction mixture was stirred at room temperature. After 48 h, the crude
~ reaction mixture was concentrated and redissolved in methanol. The solution was
added on to a column carrying strongly acidic cation exchange resin, which was

washed with methanol (3x6 ml), and eluted with 10% NH3 in methanol, and
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181:1469-78 (1991)). Large-scale transfections, cells were transfected for
12-16 hours, then trypsinized and frozen in DMSO Frozen cells were |ater
t hawed, pv@avwehs2at 10, 000- 40, 000 cells per well of a 96 weCT/Upbiat7es7t hat
contai ned drug. Wth both 66 WO 01/66521 PCT/US01/07187 nethods, cells

were then gr owdndedtrited WhsH cfiiog@iogtaybe phBeRordintaRdmaniioe nd/1 g2 thétitle fi ve
days. Media was then renoved fromthe plates and narker gene activity was

measur ed by t Ivempolefidt Veed: @ﬂmgaéS%el%G DMR(TDIVARSE L SubB2LrAfiSe 4TBIFB.¢i n PBS
with 5% NP-ﬁé)é%The resulting c imetric reaction was neasured in a
r

spect r ophot o &5 Y- 08-2y b]édjeﬂzi 9i'|1t2@10t B -1 427 3, 137 4458 -h\28- A 128dat a wer e

anal yzed usi n92§|961m999r130@r Py RbFisk o | DBSM) . Efficacy is the percent
maxi nmal repreSS|on conpared t repression by a control conpound

(ritanserifd in theEzampletl Mﬂylethpﬂmmﬂ)met e-N-de@henylmethyDpiperiding (1 C50) ,
where | C50 |s t%l/:l %Jfﬁb"l”? reaeleles Bﬁcf’et in Mlar that produces 50%
e

maxi mal repress I'ts o tal ne or six conpounds of the 10
i nvention are pr esérmia(duris nf NHE- IF/I@thbfkphmty@nteﬁb'll)eN (E@hbnylﬁgth&b;hper&hy#of

Conpounds at t Eff s pl C50 pl C50
(aver age) tde\}'§5 ? Eﬁ%@(}sace bé%qg S°§‘6s|-|CI-|66 03 76
13.3 7.42 0. O%ea Elﬁl'(lﬁ‘ﬁfg 06621008, Rasitaken 1ﬁ)a."gﬁss ﬁ@ll'dﬁﬁl&ﬁxéﬂ tﬁ&oﬁg}ﬁy with8 0. 17

26HCH80-7 87 3.7 7,70 26HCHB0- 10 91 9 7.21 0.05 Exanp 3 - 1In
Vitro Effl@acﬁn"@fletm%%ggg]&?? ‘1“?1\?@?g@nm‘ﬁtﬁmé‘tmlﬂ?&'av%o‘ﬁ?éé@% ceptor. 15

The graph showanikipodiiNgAu1§ fok 8&@1W@§<ﬁfﬁo§1pﬂdﬁ@n@ﬁﬂ1@r&@ﬁ@i AR cfiswabRrddose
response anal ysi s of 26HCHL7 and ritanserin_ as 5-HI2A receptor inverse

agoni sts.  Br imAripl Wengansiqred o geiemstdrnseaoiimeitahs i ofaihiel @ml-he

guani ne nucl eqt.gs:-8i-pg 5@%111%%&%'5%5%&9@;& Padn@nsh €it,ty, ¢hB2RE Bﬁ:ﬁﬁﬂol‘ nto
Nl H3T3 cel I s and assayed usin functional receptor assay, Receptor

Sel ection and (2mpland ﬂ@@ﬁd@ﬂt W@dhﬁ@ﬂf@ggflu‘(eﬂaf@me po-cxelvage paythy (1986 scl osed
in US Paf tsentmmthaﬁolw&n)?tg%we%?g(atl\géﬁ% 91)&‘}@( ylzgjr ened at seven serially

di l uted concentrations | wer e yzed using | east
squares fit arﬁaﬂleyislrm%tlwllptpe@dlaﬁﬂhﬁhd nﬁbth@wpli@ahnemyégmacewm)de @ndhgPé&o) eport ed
normalized to etsant £ PANSE M+ 459, 1,9.60 min; TLC (CH,Cly/methanol 20:1) Re=
0.38.
Example 42 - Receptor Selection and Amplification (R-SAT) Assays.
20 The functional receptor assay, Receptor Selection and Amplification
Technology (R-SAT), was used (with minor modifications from that previously
described US 5,707,798) to screen compounds for efficacy at the 5-HT2A receptor.
Briefly, NIH3T3 cells were grown in 96 well tissue culture plates to 70-80%
confluence. Cells were transfected for 12-16 hours with plasmid DNAs using
25  superfect (Qiagen Inc.) as per manufacture’s protocols. R-SAT’s were generally
performed with 50 ng/well of receptor and 20 ng/well of Beta-galactosidase plasmid
DNA. All receptor and G-protein constructs used were in the pSI mammalian
expression vector (Promega Inc) as described in U.S. 5,707,798. The SHT2A receptor
gene was amplified by nested PCR from brain cDNA using the oligodeoxynucleotides
30  based on the published sequence (see Saltzman et. al. Biochem. Biophys. Res. Comm.
181:1469-78 (1991)). Large-scale transfections, cells were transfected for 12-16
hours, then trypsinized and frozen in DMSO. Frozen cells were later thawed, plated
at 10,000-40,000 cells per well of a 96 well plate that contained drug. With both
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Exanple 44 - Selectivity Profile of Inverse Agonist 26HCHL6D 25 R- SAT
assays (as described in Exanple 42) were carried out with cells

transf ectved owibdashl r eceptors (listed below) to determ ne thpCT/@sEpL7087
selectivity profile for conpound 26HCHL6D. SHT2A inverse agoni st data

(1C50 nM % efrfidtgaigydel e thézrdWh hld 10BE TP JTIREd Wid 8% antlednit vexd b om
det ai |l ed dose yesponse curveqagﬁl? points in triplicate). Al other data

(initial concdifedars dMediz Wahinehregovedian thegugtes qudurlyer SERGACHEYY Watt ual

efficacy fi gurn%aasuré@g} ¥e daditid L hebda-gR5R0 M08 idblinde DNPOEPPBS BritiEos N
conpounds were tested at 4 doses in duplicate. nr = activity less than 30%
at all doses MNE5#dd T@sresgwgsﬁepmmemmﬁqn WagHeAswrd inea FESIPhoOeticeat er

than 30000M) . olierch&s (i i B3R il dhid e hlll)AYAY tﬁe%?hmﬁgﬁggabl e 2

Profile of 5- A I'nverse Agori s eceptor cac 2A
(human) Agoni gtrognam XhFer(82B3ygb hiffitacisSimperadmasMiDRpiehmioreswnparpdrio St nr

Ant agoni st 3000nM.. 609% h . ni. nr.| Ageni st.. 3000nM

79% SHTI A (hg‘rg%%%s“’}i% ﬁf?{%%"&ﬁ‘%%@gﬁ%a@% rr%rlﬂhﬁ ﬁﬁ/ﬁ%ﬁg?&'ﬁ?ggbﬂ%t nr

SHT1E ( human) ndgoive sf thedog(I5 0}, whesriC5Agahe sdlcubttedsvinagnmatist inddaniht 73% Hl

(human) Agoni st nr oni st 3000n 30%. al phal.g/ D.(rat) Agonist nr

Ant agoni st nr pr%ﬂr‘]lﬁ?‘?g&ﬁ/?a‘%a’flﬁﬁtﬁP@FS)‘o%Bﬁifeé‘t‘ltsrﬂbpan}&fjr?j%rgsﬂféﬁoé‘?&ﬂ?‘%aqu | c/ A

(human) Ageni shveRfiorfitt pgested in 3QAONHM/ind @Me. al pha2A (human) Agoni st nr
Table 1. Efficacy of Compounds at the 5-HT2A Receptor

Compound Efficacy Efficacy(s pIC50 pIC50
(average) tdev) (average) (stdev)

26HCHS2 98 5.0 731 0.16
26HCH66-03 76 13.3 7.42 0.01
26HCH66-05 109 3.0 7.55 0.15
26HCHS80-2 89 4.6 7.78 0.17
26HCHS80-7 87 3.7 7.70 0.26

[ 26HCHS80-10 91 4.9 7.21 0.05

Example 43 - In Vitro Efficacy of 26HCH17 as an Inverse Agonist at the
5-HT2A Receptor.

15 The graph shown in Figure 1 represents the data obtained from a dose
response analysis of 26HCH17 and ritanserin as 5-HT2A receptor inverse agonists.
Briefly, the 5-HT2A receptor, and the alpha subunit of the guanine nucleotide binding
protein Gq were transiently transfected into NIH3T3 cells and assayed using the
functional receptor assay, Receptor Selection and Amplification Technology (R-SAT)

20 essentially as disclosed in U.S. Patent No. 5,707,798. Each compound was screened
at seven serially diluted concentrations in triplicate. Data were analyzed using least
squares fit analysis with GraphPad Prism (San Diego, CA.), and are reported
normalized to percent response.

Example 44 - Selectivity Profile of Inverse Agonist 26HCH16D

25 R-SAT assays (as described in Example 42) were carried out with cells
transfected with receptors (listed below) to determine the receptor selectivity profile
for compound 26HCH16D. SHT2A inverse agonist data (IC50 nM; % efficacy) were
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Ant agoni st nr al pha2B (human) Agoni st nr Antagoni st nr al pha2C (human)
Agoni st nr Antagonist nr m (human) Agoni st ur Antagonist nr As

i ndi cat edvaboges21 26HCHLED i s a highly sel ective 5-HI2A i nRET/H801AJ08T St. 68
WD 01/ 66521 PCT/ US01/ 07187 Ceneral LC MS procedure for Wrking Exanpl es

ELHO1- 46, MBT f M5

anal yses wer e%{%n %o%%geﬁﬁms‘%%%&ge M}%S (&Juﬁ%é"n?%gﬁ’é%@pﬁﬂ fhe ﬁ%et?hod A or
Met hod B). Thélnitial gopcerisating G EbI e r et AP GSREY BEEebf t hese
procedur es, asienvmﬁl foant €t 4 dvs¢ pefiipepriofdcal iexdunhl cempoiiitte weed thslefbatatosesas

fol lows: Met h@éup%caté\%l%hw%a&@m,%\mos&késl&ﬁsBzm@w 300, GL313A

Aut osanpl el %}?%fgﬁwe%c aler hlanng&élﬂnl\@Glﬁle resqu gr%%r LIeYin qﬁt ect or

(190- 450 run) rosSpra hization. CHI'onBt ography 8 MM
armoni unacet atfellawingbler / acetonitrile. Gradient start at 70%org. up to 100

% org. over 12 m nTatlM Rrofilk®f%WI2A Ineyer Aghnist 236HCHI6Dd for 3.5 mn.
Total runti r‘p&g__@ m-n - Flowate 1 M/ mnaCol Y- Phenomenex Luna C18(2)- 3um

=)
75x4. 6mm 15 Feé’lli‘é"t ers: Drying gas, 101/min. Nebul rr;giricaﬁ?]essu 40
prl g %S 1 &y 4'\[\(\ I\jbfhnrl B \Aa{ ar c/l\/l cr-0/BsSs HPRL f‘/ I\IQ 600
' T'ZL N S 5 MM A T el G
LG punp, 2706 oﬁi‘l""pl e anager s z#o7  Dtffersl \rﬁ%tuallw tete “l:bgﬁM 79;y channel
A-205 nm channmet—=B-235"1 nn), Mcromass—ZVD-nass=spgectroneter;
el ectrospray T on Zg@r2BqumaNT OB} OgT apkBgmist U. 15 YA FA in waf er/ acetonmi tril e.
G adient start at 30 %org. up to I100RBmaget over 10 m n, 3boedmt 6ber 3 m .
dowmn 25 to|30 %org. over 0.5 mn, held for 4.5 m|n. Total run tinme 1§
mn. Flow atle, 1 SHT2C (human) Agonist nr
Inverse Agonist 3000nM; 79%
S5HT1A (human) Agonist nr
Antagonist or
SHT1A (rat) Antagonist nr
5HT1E (human) Agonist nr
D2 (human) Agonist nr
Antagonist 3000nM; 73%
H1 (human) Agonist r
Antagonist 30000M; 30%
alphala/D (rat) Agonist nr
Antagonist nr
alphalb/B (hamster) Agonist nr
Antagonist nr
alphalc/A (human) Agonist nr
Antagonist 3000nM; 46%
alpha2A (buman) Agonist nr
Antagonist nr
alpha2B (human) Agonist nr
Antagonist nr
alpha2C (human) Agonist nr
Antagonist nr
ml (human) Agonist nr
Antagonist nr

As indicated above, 26HCH16D is a highly selective 5-HT2A inverse agonist.
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mM/mn. Colum, Symretry C18, 5m 4.6x50 mm or 10 mM amoni unacetate in
wat er/acetonitrile. Gradient start at 30% org. for 2.5 mn, up to 100 %

org. ovewQOvedsay held for 30 9 min, dowmn to 30 % org. oPRET/USLIH7TMEN, hel d
for 5 mn. Total run time 27 mn. Flowate, 1 m/mn. Colum: Phenonenex

Synergi Cl12, 4m 4 @exeimC-M¥prioaddaieinWorlGls Menijle6BDAb1 RETHIES91.1Q7187
Desol vati on gas, 4041/H Capillary, 5.3kV. Cone, 36V. Extractor, 3V. Source
bl ock tenp, 130dAKBRL3Bvation tenp, 250 C. Exanple 45 -

2- (4- met hoxyphenyl )z &fe@ﬁid%ﬁﬁg&laﬁﬁ!%mnwsom%ém&e fe¥drhed AR RIS
(50ELH87) 5 Reaction step 1: N-trifluoroacetyl-4 piperidone (50ELH34)

4 Pi per i done Inf@voesen atiofnAGHF AvEMethod B, Theey yaks reppried belyw eese

di ssolved in 130.m,  of di Chtll gromat h%}r}e. Af B.er ddi}éi on_of triethylam ne
(8.66 g, 353 OBijcfHEnEaRe Pl BrFC RTACEIHES, fldictipd dhe s5rifis 6X4males: The ni xture

was cool ed on an i qge nlRédobls wBG)as folloiwk] UOr oaceti ¢ anhydride (12.0 g, 2.2 eq)
was added dropw se under stirring. After 2 hours the reaction was

10
quenched by addethpgA: SeilgntHPII0AHREL/MSD-The aqueous phase was extract ed

tW@ ce W@ th di C_h| or @T@ii‘&@%a&ﬁlﬁnﬁ@l@@&@u%ﬂﬁﬂ%&le?éﬁ@&luﬂﬁ%@mﬁ%&ﬁ} ed and
dried with sodium sul fate. ncentrati on afforded N-

trifl uor oacet YF1345HiNieds ageni detertend 9-4H0 b g 946A MSD, electrospray ionization.

4- (4- Met hy]l be i -(truoroacetyl) piperidin (50ELH85) 15 Met hanol
(150 m) V\}E‘EI)S %é,gg??%%%@}al enneyer flask and acetic acid was added under
stirring unti |8 pM Bumdsivbedeididionvapranitoeirld. 14 g, 25.9 mmol) and N
trifluoroacetyl -4-pjpeLi e(fr.omreaction, ste ), (5. 065 5. 9 nunol)
were added to a Z%Eﬁ?ntg%ﬁﬁg%@gﬁ%ﬁ%go ij%aélg%%ﬁ‘éfjrélzé%%f@‘e”&q? %8 hes

met hanol / acet iovera®$ chif, hbld fixt 3.5 nsw|Tiotal emtipred Gintin s lywragdeml/dlve r eacti on

m xture was stirre or m n and Na 20 (2,46 g,, 38.9 nmol) was added
slowy under sti rr%l‘?&“.m’h?{i@omfae Wﬁ?@%@a&f‘?‘g s concentrated and
transferred t as@psemeseatory funnel containing dichloronethane and

distilled water. The aqueous. phase was made basi ¢ by addition of Na2CG3.
The aqueous phaseR&88 8% E%y%WItZQTWﬁHTCdﬂ%W% e Aed CThER 0nbi ned
organic |ayergopere collected and dried with Na2SO4. Concentration

af forded, 4-(4 25 net WI benﬁyl am ne}}l; 1-Mri fl uoroacetyl) piperidin. U/NM
60/ 53 (M+ 301)Methpd Ba’ aters/Micromass HPL.C/MS

600 LC-pump, 2700 Sample manager, 2487 Dual absorbance detector
20  (channel A-205 nm, channel B-235 nm), Micromass ZMD-mass-spectrometer,
electrospray ionization.
Chromatography:
0.15%TFA in water/acetonitrile.
Gradient start at 30 % org. up to 100% org. over 10 min, held for 3 min. down
25  to 30 % org. over 0.5 min, held for 4.5 min. Total run time 18 min. Flowrate, 1
ml/min.
Column, Symmetry C18, Spm, 4.6x50 mm. or
10 mM ammoniumacetate in water/acetonitrile.
Gradient start at 30% org. for 2.5 min, up to 100 % org. over 10 min, held for
30 9 min, down to 30 % org. over 0.5 min, held for 5 min. Total run time 27 min.
Flowrate, 1 ml/min.
Column: Phenomenex Synergi C12, 4pm, 4.6x50mm.

MS parameters:
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M5) 3.267. Reaction step 3: 2-(4-Methoxyphenyl)-N-(4-nethyl benzyl)-N(1-
trifluoroacetyl piperidin-4 yl) acetam de (50ELH86) The product from
reacti onveoepead2(7.8 g, 25.9 mmol) was di ssolved in 100 nPCT/BS01af7187
di chl oronet hane and stirred whil e 4-nethoxyphenyl acetyl chloride (4.8 g,

25.9 nmmol) was adgesolvAidngias 08 GUT. $apliRpy,HBk Vvdonadévd Ewtractor3on t he
product precipitated as th&qh drochl oride salt. The solvent was renoved by

evapor at i on. areedyocktempy 1 Desalyation tempPa 3%y 11 ash chr omat ogr aphy

Et OAc/ Hept ane (1: 2)pyY] g : NOM-Sib6E ) pideddR-8vH34% |
OV/ VB 91/ 58 (M(+ 44?3@%@9452@%%@%%%@%@} N Rt PbeBdt 0,0 54%
1H NVR (400 MagetamidsiG0EEHETB0- 7. 15 (Ar, 4H), 4.64 (brt, 1H), 4.4 (s, 2H),

3.95 (d, 2H), . BBO LS 2 OH), 2.7(t, 2H), 2.32
(s, 3I(—I), 1@75 %t% @efﬂi)g.ml{’ c‘-”%%R&’?QHE% dfé”é@?ﬁf%? 134. (9; 125?9; 129. 9:

129.8; 127.1: 125. 8:Piciuioss hydssshlpridg mopohydiatgd(4.Ms 26 mmd, U0 4@.v6as 30. 1; 29. 2:

21.2. 5 Reacti y . " . .

2- (4 Mt hoxy pHT SR Ao fstgmmstione. e pddion gt trghylpmine (8,66 £33
(50ELH87) The epy thd vexttidir mixture aves stored Sorel® Bin( BheOnixjur8wis envtdd)onwascedi ssol ved
i n nmet hanol 1 LR oa 250 o] ottomfl as aturated sol ution
of potassium g’ﬁﬁlﬂgin@t gnﬁr];]oroq,?g?% 3@%322@59%%?@(}7 as gd?%hqigpv%lger W9n, the

2- (4- met hoxy pRenits) Abler(2hols thetdaytduens yjugnched By ddditfohwodpanet witgeTheli n- 4-yl )
acet am de sol uti on was added under. stbrrhﬁg@éﬁter 4 hours, the solution
was concent r af@eFORRBIFHYF BHEFH Y oS BItH dio thagey; Theysguibmgd greanic

di chl or onet hangeersHage 661HR1c0 QA O GIRRikICs o RYES ST Encdiit£1dn Witb e ADi UM

sul fate and concentrated. |1 TV/ M5 91/72 (M+ 353), tr (A MS) 2.2 10. The

cor respondi ng HRFREIEFiPiRETENI% was al so prepared, by dissolving the free
15 base in di %h&f&t%@qgﬁ%tﬂjﬂ)wgﬁgﬁzﬁ@-l—gtf/‘tﬁg%rg_gcewl)'}l%eﬁd?n Blopepsswas added
a e

wth stirring. The salt was precipitated ition 'of the
di chl or onetShane soMsthanal (158 B1l) Wrspddeido acsHewnenlassand acetip acid sitagr y

S SRR S s R T S sy

acet anm de (50HEifHRTYac2Q-Rederidore(Seme peagtion step 1) (5.065 g, 25.9 mmol) were added to

4- (4- Met hyl ben am no)-.1- et hyl pi per.i di.ne .( 530ELH25) . ,Met.han 50, m) was
added to an Eraééhﬁg;f%ﬁdfqoggﬁle%ﬁé‘&a%‘gfl}sﬁwé%léﬁw sel%%aé%g%feﬁﬁﬁc ehsgtni%? ring
until pH 5. Mbhyibioprziphdpniade. (The GeagtionSntuierwhy stawed fdr-SMatnhwtl NaCNBHper | done

1.1 g, 8.8 | dded t 00, m d- bot t d fl ask d
fji sso?ved Pn rrggé% ﬁ:?%gﬂ%flgggéﬁ gdgg%éPﬁly(%‘gro%%%gh?ﬁpﬁlﬁsﬁé%‘g‘{]? Yde. The

reaction concentrated and transferred to a separatory funnel containing dichloromethane and

distilled water. The aqueous phase was made basic by addition of Na;COs. The
aqueous phase was extracted twice with dichloromethane. The combined organic
layers were collected and dried with Na,SO,. Concentration afforded , 4-(4-
25  methylbenzylamine)-1-(trifluoroacetyl) piperidine. UV/MS 60/53 (M" 301), t; (A,
MS) 3.267.
Reaction step 3: 2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(1-
trifluoroacetylpiperidin-4-yl) acetamide (50ELHS86)
The product from reaction step 2 (7.8 g, 25.9 mmol) was dissolved in 100 ml
30  of dichloromethane and stirred while 4-methoxyphenylacetyl chloride (4.8 g, 25.9
mmol) was added. After 4 hours, heptane was added whereupon the product
precipitated as the hydrochloride salt. The solvent was removed by evaporation. The
crude material was purified by flash chromatography EtOAc/Heptane (1:2) Yield
(overall: Reaction steps 1+2+3) 3.912 g (34%), UV/MS 91/58 (M 449), t. (A, MS)
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25 mxture was stirred for 5 mn and NaCNBH3 (0.83 g,, 13.2 nmmol) was added
slowy under stirring. After 20 hours the reaction was concentrated and
transf er medot/essar separatory funnel containing di chl or omrePOBIS0IATHS7
distilled water. The aqueous phase was nade basic by addition of Na2CC3.

The aqueous phzye. #RNMR(4AEE, CHCELES 8801, 15ctA6tnlmr43megyta@mﬁ), 41h@, 2xpbi ned
organic |layers were collected and dried with Na2S Concent ratl on

af forded the Si%1(@ BOapddkrd 3H¥i3eX0ds.2ED LS ¢t BB9Z- 7(hHIS2-83 (8 8H) W75 B83) , tr

(A M5) 3.982, N 157t2%P1§388 137.4; 349 12991299 120.8: 1274, 1258, 114
2- (4- Met hoxyphﬂﬁe? I\ll‘-l 4-met | zyl benzy % I1 pi peri C}I %

acet anmi de (50I§I§H25’32,7417W614£65QQ, m:/zwsoamns? The product from

reaction step , ) f hl or onet hane
and stirre R%f"gnoff Sfétllh x(%p ny ]éhceg)?l{/&lchl oef%zéjen%yz) jgg%l grid 4(_1}11)(:1””0' ) was
added. After  4chowmids S0 FsAdhe was added whereupon the pr oduct preci pi tat ed

t he hyd hl ori l.t. .Th t h
o5 ey echlor e sabh gTh5 R YGR18f RN Bl SYBREIB LR 2
MeOH in CH2CIR ﬁt[)dmtamﬁoeﬁlf rofd Wttdt ﬂ@k mm&aa&w«ewowas@@abanmm 5%

NEt 3. Yield overall: Reactjgn st e TV/ 00/ 100 (Mt 367
tr (A M) 4. an Was@fi@f?dzg ;Tteﬂmﬂtiwqu 04 Mz, (CDc:13) )s
6 (s, b, n?etﬂﬁbeﬁ'ﬂyl) ]\ﬂ(ﬂfztri@lub%ace@"ﬂendﬁl 3—91) (a@etatﬂt—clz s&lutin Wé’s"é)ddeﬂ widtdr (d,

J=8.0 Hz, 2H), g He, 2H) (tt, J=11.0, 4,0 Hz, 1H),
4.53 ppm (s, ztlt)nngaz’s srﬂ(laourssﬂrﬁ Solﬁtlstswe%conzfmfrateé apdthe rggpaining sald tgkany o) |

2.80 (b J 3.0 Hz,
2H | (2 ?32 (s, Jﬂémgoatgand?tﬁﬂhtljc;rgm&‘]]ngt% Tﬂ€é]0119)nlfgi org‘ifﬁol %rﬁgt%%ed %t%%o&umls? 4

134.8; 129.9; sglfaae andmser@ateiluV/MS 95(7©(M 5533,,tr@41\63)2/423108 43.7; 40.5;
26.4; 21.2 Exanple 15
cycl ohexyl nmet hyl pi Eg‘iz| p(&lﬁl a%)és?tﬁgﬁ‘lg%% t%\t@g%é@@&%é%@% nﬁ%é frée
?{ggofﬂhl) orlla(/jelbafl 1hﬂ1ct1ﬁ>rﬁtg@han|£52ﬁﬂ{imldIH2Clll €q. éd\)él Hizisn dtthsré mas'ectﬁed Nv1thet hago{3

c exapecar.boxal de owed by
additi on of s@g%aglﬁrsgh%’ﬁ Pﬁ@’pq%teggéladémgl o ‘Fﬁ%gﬂll eso uqmﬂ 1%5 stirred
fg (r]I 36 h Iiand ha%@ﬁﬁi Cofgnttat{oh cmitlnea Wty adxﬂeﬂtor}'étﬁ'nédéﬁtebtddncma@hﬁé cnyﬁteld. for )
additionally 2 a 20e ra sodi rogen ¢ onate (3 times
and di chl or onet hanglxa‘ﬂ?ée rzg'é' tho M@'@%&'@ﬁ’%ﬂfﬂhﬁaﬂi um sul fate and
concentr at ed. lﬂ’é}ﬁylpfl@ﬁuﬁ{_4%§ce@ﬂﬁdé(ﬁmm7ﬁ|aSh chr omat ogr aphy (1-10% MeCH
in CH2Cl12). The resulting ro uct was dissolved in ether (20 mM) and MeCH

(added dr @8wi Feagliopisterdi § ietlerybearpdamies)-1-rethlgipenidipe \RGELH? 8t her ) was
added under stirri Rgm.FBEHRAY REYdREd B8nFchmBfer Aadiding acetic acid was added

under stirring until pH 5. Methylbenzylamine (1.0 g, 8.8 mmol) and 1-Methyl-4-
piperidone (1.1 g, 8.8 mmol) were added to a 100 ml round-bottomed flask and
dissolved in the methanol/acetic acid (40 ml) solution previously made. The reaction
25  mixture was stirred for 5 min and NaCNBHj (0.83 g,, 13.2 mmol) was added slowly
under stirring. After 20 hours the reaction was concentrated and transferred to a
separatory funnel containing dichloromethane and distilled water. The aqueous phase
was made basic by addition of Na,COs. The aqueous phase was extracted twice with
dichloromethane. The combined organic layers were collected and dried with Na,SQj.
30  Concentration afforded the title compound. Yield (crude): 98%. UV/MS 89/88 QM
353), t; (A, MS) 3.982.
Reaction step 2. 2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)
acetamide (SOELHZ27)
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25 met hoxyphenyl ) - N (4-net hyl benzyl ) -N- (1 -cycl ohexyl net hyl pi peri di n-4-yl)
acetam de precipitated and the white crystals were filtered. Yield 80 ng
(169 , WW&B@D/ 100 (M+ 449), rt (A WM5) 7.105, np 133-RGBHCSOIRI714). 25 (2%
MeOH CH2C12). ' H NMR (400 MHz, CDC13) 8 11.9 (brs, 1H), 7.12 (q, 4H), 7.02
(d, 2H), 6 80 (d, TBED Lodﬂct&%nfﬁhctibl’ﬂ)step‘l (59g(87n3h61)w353i380[\&d1r3#®m13f55 (s,
2H), 3.48 ( gqlt_% 30 2.70 I—Rl iL 75 (m
3H) ., 1.64 (d oronpethgneagd Stztrﬁdw ke 41@6‘%1916th9‘9|)151°6’~1/ Cé}?ﬂésﬁh@%)g 7 13C NVR
173.1; 158.8; nliddly %as éd%i@d ]Aﬁelﬁa%oans ﬂe%%n@was fld’%i@d glheﬂ%ﬁm&he pibflud; 64.1, 55.5
53.4; 49.2; 46.5; 40. 4, : " 72 VD 01/ 66521

PCT/ US01/ 0718 Precipitaieg |a@thqglydrozhlemdq\f@tthwpwmwaysIwwdﬂ?ﬁteﬁ@nozfélﬁzyma N- ( 1

t hyl d y/ d
ca)wes di Ssol i ok B Erltealod B BilmatlentB et e e 070 n
eq.) was addedimﬁdieandﬁ.lnqrqfarfnen@}utm@fw@r0-20%Me®li1urnCHg£§12 argl ﬂéé@ta( 0?1@84 g, 10 0
eg.) was adde ovepétlt%e?c%%nggﬂgf&)d?ﬁ/ﬁmo § ?EO/YW?\%‘X ({7213 (?‘ %tf%@o I um

hydr ogen carbona on an ane e organi ¢
| ayers were drOLISdZWMBOHGdCHEE)JIIHaYMMMO voy; EDCABady (8] AN 1&(del | ow

|. Th duct ch CH2C12
The resul t | ng b0 Sk eld @5 62 e dliat Bt en arohe RS T S0 Brd rot (1
eq. 2 MHGh inmg tmm%n 1ve s, oaﬂﬂqﬂ)msiﬁgpn&(sl m) Bgs (ér Ben,sedd (s V), 3.42
precipitated bgr addition of the dic lution into ﬁept ane.
Concent r at i ondprdi e 1 ﬁoﬁéﬂ@)&%@%tfo}l %H@@H)t%@(%ﬂoﬂﬂﬁz 3D wii2t(dd,

tals.Yiel . A MB
035 R 038 (4% hedry b Y P 00 e 2GRS JSpA A )

7.15 (d, 2H), 1374213(‘@3, 12949; 12p. 7082-‘(8,1;11214) 76%@@ 966 48:; 434; 8952614 21) , 4. 58
(1 gré,s’ 2ﬁ|)H) 23429(@"*‘%’5%47%%@#@@“ ﬂ%h,enfl.)‘ d(‘%‘g‘“l‘gwenz@ %91(1%? I?,E)D T30 VR
173.1; 15859 cyAvhyliahyPiperitp49]) ateGnade GIBLHASES. 5. 52. 3. 52.0: 49, 2;
46.5; 40.5; 26.2;

3  Not hoxy byl SIRETST (e bRy s S 145 et 2 piohdrd 40 8 istolvdint ani de

(42ELHS5) . 20 efHahél (@mguﬂﬁcwmarw’cﬁb&{aﬁﬁhﬁddmlségﬂ DY ed. PwhOFdER B llowed by

0 4 ol < a6 oo b BHE AR PG GO T B S um
cyanobor ohy dr 2@ adefic 3318 (9 mllglwéfs #fed. The R@&ibh'vﬁd@ stir@PfoR addidlodblly B )and 5

Starting materials: 4- et hoxyphergyl acetylchloride (0.774 g, 1.0
20  extracted w1th sodlum hydrogen carbonate (3 times) and dichloromethane. The

organic layers were dried with sodium sulfate and concentrated. The product was
purified by flash chromatography (1-10% MeOH in CH,Cly). The resulting product
was dissolved in ether (20 ml) and MeOH (added dropwise until dissolved) and HCI
(1 eq. 2 M HCl in ether) was added under stirring. The hydrochloride salt of 2-(4-

25 methoxyphenyl)-N-(4-methylbenzyl)-N-(1-cyclohexylmethylpiperidin-4-yl)
acetamide precipitated and the white crystals were filtered. Yield 80 mg (16%),
UV/MS 100/100 (M" 449), r; (A, MS) 7.105, mp 133-135°C, R¢ 0.25 (2%
MeOH/CH,CL,). "H-NMR (400 MHz, CDCls) & 11.9 (brs, 1H), 7.12 (q, 4H), 7.02 (4,
2H), 6.80 (d, 2H), 4.87 (m, 1H), 4.58 (s, 2H), 3.77 (s, 3H), 3.55 (s, 2H), 3.48 (m, 2H),

30 2.70 (m, 4H), 2.31 (s, 3H), 1.91 (d, 2H), 1.75 (m, 3H), 1.64 (d, 1H), 1.22 ( d, 2H),
1.13 (i, 2H), 1.02 (brq, 2H). *C-NMR 173.1; 158.8; 137.2; 135.1; 129.9; 129.8;
126.8; 125.8; 114.4; 64.1; 55.5; 53.4; 49.2; 46.5; 40.4; 33.9, 25.9; 25.8; 25.7, 21.2.
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eq.). The procedure was anal ogous to 50ELH27, but the product was purified
by ion-exchange chromat ography foll owed by HPLC. The hydrochl oride salt
was nade woyl1/ahisgsol ving the free base in dichloronethane parTmws)r/@amy HC (1
eq. 2 MHC in 30 ether) was added under stirring. The salt was

precipi tated by addixhinpre 45 - 2-@eMethos{iplenolN-EmethsHedyIBV-({Nt 0 hept ane
foll owed by concentratjon on the rotary %vaporator 73 WO 01/66521

PCT/ US01/ 0718 Fthyipipgridin-4-yh aeetamide SFZHIHSYy / vs 98/ 97 (Mr 387), rt (A, M)

g 823(d1H2t|DNR é 4325%118%% 06711@11@1 (1 Ebeqﬂwas disbol¥&d {éﬁ)cetaiﬂme ?1(51@1)(21) 2;') -
(s, 2H), 3.45 appetyl ?zpmldeg%gw sb}%eq)\maddgi Wel(élmwﬂe#w{{sm@gs 3H),

i A g 0 a: (b rli p 5% H)b%lSSe]@ QEM%RIGOI(Y %agpv%/as]%gecg Af%%@%ﬁoudrfé -‘cﬂe‘?sglu@on 29 eﬁractl:g i 127. 3

2- (4- Met hoxypmec&nym)hyﬂrqun g&xbmtﬁesnlzwr) and @thwgmpﬂl@m/@mxm} Tcl:w Arganig| )

acetam de (42 I I : LH87 (0.25
o 0771 ol - M wepe AP G LAR s iR A bR RRE EyblPoi AEL 00 E0.
\I\(/il-lgl d CI%)?C)JQS)WQB i twtﬂ\ﬂuﬂdﬁe&ﬁﬁﬂmh(dmm@@)ﬁy (2% MeQH MSYHAC136The reﬂ]ﬂ‘t—llﬁﬁ\/R (gogz
(d, 2H), 4.87 { ctl\&es dl%%d ncﬂic %}fne% 1(11%1}&%1%@1@'%72%{195 ethe 38 (brd,

3H), 2. 7%0(q,wa2 H?ldedZmﬁar s(ucrngHhE; salt.vidd pfesipitatell by adBor( af th2H) , 1.39 (d,
o) 30 M bttt o Gk ZitneiZy oot il 4
2- (4- Met hOXyphEé‘Mo&luoNa:( Ahitddr9staR Ty 1 )0 bk (@%)euvms 98198 (§M+ 38peigibge

(42ELH89) (As starting material in other reactions, used unpurified

Procedure as SOBIGzdAA, @Cﬁ)ﬁéﬁétRﬁﬁﬁ%ﬁé@ﬂi@H@Hﬂlﬁl %N%Rs é‘l%‘?IMIZIZa&%lﬁ])Qione
L A A R i A R R e
ful | converssi ds.2H). di(sc3E), Bzf5_8(!§s QH), BCI%(M:ZH—)/ 2P0 Ga20H), REdlongi ), 846 fm2:
£ (o obenf £ okl /AN SR5H, R 410595, G4EIED)
129.9; 125.8; 114.4; 55.5; 52.3; 52.0; 49.2; 46.5; 40.5; 26.2; 21.2; 9.5.
Example 49 - 2-(4-Methoxyphenyl)-/N-(4-chlorbenzyl)-N-(1-
ethylpiperidin-4-yl) acetamide (42ELHSS).
20 This compound was prepared similarly to SOELH27
Reaction-step 1: (42ELH84)
Starting materials: 1-Methyl-4-piperidone (0.5 g, 4.4 mmol, 1.0 eq.), 4-
chlorobenzylamine (0.626 g, 1.0 eq.), sodium cyanoborohydride (0.279 g, 1.5 eq.).
Reaction-step 2: (42ELHBS)
25 Starting materials: 42ELH84, 4-methoxyphenylacetylchloride (0.774 g, 1.0

eq.).

The procedure was analogous to SOELH27, but the product was purified by
ion-exchange chromatography followed by HPLC. The hydrochloride salt was made
by dissolving the free base in dichloromethane (1 ml) and HCI (1 eq. 2 M HCl in

30  ether) was added under stirring. The salt was precipitated by addition of the
dichloromethane solution into heptane followed by concentration on the rotary

evaporator.
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Chl orobenzylamne (1.8 g, 1.0 eq.) Reaction step 3:

2- (4- Met hoxyphenyl ) - N- (4-chl orobenzyl )-N-(1- trifl uoroacetyl pi peridin-4-yl)
acet am dev@Q 4R&dskB8) 30 Starting materials: 42ELH87 (4.0 gpCclRs@/amigvol, 1.0
eq.), 4- methoxyphenyl acetylchloride (2.31 g, 1.0 eq.) Reaction step 4:

2- (4- Met hoxypheny| priduicA vietkitei-abed Tyl/NsNe(gri (VIR D), A 4; VIS) 2.96% éHanvae
(42ELHB9) 74 WO 01/ 66521 PCT/US01/07187 Product: Yield: 2 579, UV/I NS
80/ 82 (M+ 373)400RyIHg, ODCEYI 2. 0AE)-Helst(dmd)), 7-EX hpHe Y (4, 21%, 82 (d,

2- (4- Met hoxypheny, (4nC bﬁW ' I i inCh -yl)

acet am de (42%@2!941%9?&% 1@’01(‘}%%{?? e ég'lg%%?gég;ﬁgﬁ’g@pﬁ%&ypdrbg%g@é’ 2\%’%{5 r%ﬁri fied
by HPLC. The &B).M. 12 (se3illeRS s, 3R bébsy, EH 1 NOORI1dR OB h36.8 and
extracted wt i.C i ] ) i neS)e <. . bj [ iC 4 ayers were
col | ected ndqa?'lké@%%’3?&2@93%@60?’#(}1%%’ %Sn%gago%ééz’ﬁ 6?%9 %‘3? eZ%‘r3émai ni ng
product was di ssol s@d2i(#MethbxyphewhilcNi(échlvebdiayd-Na(idisopiChylpipegidinzdyDHCL i n

et her) was added unde ﬁt‘h{t@l ng. This solution was added drop 10 wise to a
| arge excess &f€ ﬁ'—"ilfgepélé ‘make the hydrochloride precipitate. The

Zol(zent hwas ﬁvaplt)?ailsl_e%igeﬁs‘ﬁm}{gorm whi }\I_e(f:r ystﬁl s of . - N

- (4-nmet hoxyphenyl ) -N-(4- ch] orben - -cycl opentyl pi peridi n-4-y

acet am de, hydr ochP#riiRgmaistia f?‘ﬁﬂﬁiﬁ@#& gcﬂﬂ‘ﬁﬁl—gé eﬂg’. 25 g, 0.67 mol,
1.0 eq.), 10CY6d P@ﬂ}flh/ﬂoh{i@@t(ﬁﬁz(g%.&eg&- 0 eq.) 15 Product: Yield: 211.2 ng
(7699 . Purification by i on-exchangﬁe. UV/MS 90/98. Purification by HPLC
UV/ M5 100/ 100 ( M+ E@,ct: Rficl@ 130 g d4NpoHVAMBA094L00 (M B9%), 1 (MsM) P 1H NVR

by b ao (o BHMRGGE M T 12D Ghendr 1Sy ol b Gamirbs 4 287 L,
2 L)i) , 13.724( f) : ,6.82?6)5,, 21D, 187 (ﬂé{ ), Q.ED; (5, ZH58. 7015, GH) 2+ ('SZZI®)336t'§r(brd,l-®H)', 189 g m
126. 4; 114.5: %7@.2(21: @,?-é?’f’%%%%@i 3%,)’ ig@@%ﬁ%@&(ﬂﬁé 13?%171%‘?‘957%]8. o

Exanpl e 53i5- 23589; M313)03y.phE9; 120\8;(145 8l rdysnoys9 4;48(21 46.5; 40.5; 25.9;
i sopropyl pi peridin-4-yl) acetam de (42ELH90). 42ELH89 (0.25 g, 0.67 mmol,
1.0 eq) was t #sf@Pred to a 4 m vial and 25 dissolved in acetonitrile (2

m). Isopropyl bromxgmpld5122-@-M3HdxfshehyNAS(EIIAGbedANIV-(Miptridini4-I) gs base
(0-87°9, 10.0 a%gthzn'ide-r(ggE{IH%L) (Vﬁ%tasrsigg ?nczllteell‘{]a(il ins (t]t%iél? peafct(i)(gns?useg%%pglt'iﬁed)
Procedure as SOELH27.
20 Reaction step 1: N-Trifluoroacetyl-4-piperidone (42ELH86)
Starting materials: 4-Piperidone hydrochloride monohydrate (2.0 g, 13 mmol,
1.0 eq), trifluoroacetic anhydride (6.0, 2.2 eq.). TLC showed full conversion.
Product: Rz 0.9 (10% MeOH/CH,Cly).
Reaction step 2: 4-(4-Chlorobenzylamino)-1-(trifluoroacetyl) piperidin
25  (42ELH87)
Starting materials: 42ELH86 (2.5 g, 12.8 mmol, 1.0 eq.), 4-
Chlorobenzylamine (1.8 g, 1.0 eq.)
Reaction step 3: 2-(4-Methoxyphenyl)-N-(4-chlorobenzyl)-N-(1-
trifluoroacetylpiperidin-4-yl) acetamide (42ELHSES8)
30 Starting materials: 42ELH87 (4.0 g, 12.5 mmol, 1.0 eq.), 4-
methoxyphenylacetylchloride (2.31 g, 1.0 eq.)
Reaction step 4: 2-(4-Methoxyphenyl)-N-(4-chlorobenzyl)-N-(piperidin-4-yl)
acetamide (42ELH&9)
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60C. The reaction m xture was transferred to a separatory funnel wth
distilled water and CH2Cl2. The aqueous phase was nmade basic with sodi um
hydr ogen wapnbeisat e and extracted with di chl oronmet hane (3rPCT/weegiy07187he
organic |l ayers were collected and dried 30 with sodium sul fate and
concentrated, thispPrebul tVed:i2rg @793 T0MO80/82 TME3TH),RING (Sas purified by
fl ash chromat gi]gégp@é (3% MeCOH in CH2C12). The resulting product was

di ssol ved in dreArbeB#EPhane (1 M) and HO (1 eq. 2 MHC1 in ether) was
added under sti rriERgmpls2 -2a(UtMPBIMeLyich A)-2d(4bshiaddidyloN-(of t he

di chl oronet hane solution jnto 75 WO 01/66521 PCT/ US01/ 07187 hept ane.
Concent r at i on celopendylpipesifin-&vyh seetamigte (ZELHADY t he product as white

crystals. Yisel d 101pg08ré 839961 Y/ tB R e Mis fdiFikd bIREPD.C2Pnd 2 ¥ic
McOH/ CH2CI 2) . 1H NVR (400 MHz, CDC13) 8 12.05 (brs, 1H), 7.36 (d, 2H), 7.18

(d, 2H), 5 7.@Wepigvaszpyde basigyithgodimpirarbgnateing extrpgied witdichlgromethane 8 79 (s,
3H), 3.55 (d, . (o 65 76
(brd, 2H), 1. élgdé%)d ?ﬁ%gi%bl{i%cgr%ﬁw% lf §.§g’?&t&ig‘59°.t &dmgéi% ?@6?’141’%%&%1?%%&& g7n;d 129. 3
127.4; 126. 4; codctnBated The rensinisg pupdud wag Bissolveddn 2 ml of dicklorgaetigme 38d 9.

Exanpl e 54 - 2:(P N4 b | | N

me'fl ml Si peri dl%{nélﬂ g‘l?;g Rz/alc}el[tlgrﬁ‘le%lrgb Hgﬁﬁ{%ﬁ%@*ﬁ?@@éﬁl@%&@ nga gggﬁl:s&géc?p
Purification wis tdaiagbyxddldn-hEpene toymkkodid lodratalosidt precipgataihe shiyent

i’ ot hor ) v AT URGEYT Gt PG e Sarr iR B e ed by addi t1 on
of the di chl orEREAANENIQlcyElbsemtylptp@idieplydnetianldeypdrdaylosiaacent ration. 15

Reaction-step 1: 4-(4-Triflouronethyl benzyl amj no) - 1-i et hyl pi peridin 50ELH2
Starting nateri aS g ggen F-'—@%?%gﬁ(?'a%éé)égl. Lé;o °f9: 0 mmol, 1.0 eq.),

4- trifluor OMRL Ny dAB/IEBIAIE (08 g_@eq,? g, 1.0 eq.). Product: UV/ M5 80/92 (Mt
273). 20 Reaction-st edp 2. 2-( Phenyf ) - N&g‘;ﬂt rifluoromethyl benzyl g N/éél-
net hyl pi pesi di n- 4- §¥9 ua@é@aédﬁ%éz@@zﬂ_ém ficationrbyyiipycrpRpRgei %Wéw. 208+
(0.12 g, 0.44 P Ot R @S@(REI [ o . g.).
Product: UWV/ {1{u57t]§;} b?&ﬁi?%gyﬁ\ﬁgtlbfé(k )Lﬂgb%?%&( Ig.egﬁg%}glch%’ IQ([E
( 5%veOH CH2CL2)S) A66NNRNMBA40MHzODOCS) 5 A2 4brey §152.82 64, 28),7. 52d( 2H), 2H) ,
a2 (d 20 ol g 3080 4, o oo BinPin?3Ss %, 2. 620 (o My 3.5 BRa GBHS: 2H)-

3.54 (s, 2H), 3.14 (brq, 2H), 2.58 (brq, 2H), 2.04 (m, 4H), 1.89 (m, 4H), 1.75 (brd,

20 2H). BC_NMR 173.0; 158.9; 133.5; 129.8; 129.3; 127.3; 126.4; 114.5; 68.4; 55.5;
51.9; 49.1; 46.2; 40.5; 28.5; 26.0; 23.8.

Example 53 - 2-(4-Methoxyphenyl)-/V-(4-chlorbenzyl)-N-(1-

isopropylpiperidin-4-yl) acetamide (42ELH90).
42ELHS89 (0.25 g, 0.67 mmol, 1.0 eq) was transferred to a 4 ml vial and
25  dissolved in acetonitrile (2 ml). Isopropyl bromide (0.25 g, 3.0 eq.) was added along
with Hiinigs base (0.87 g, 10.0 eq.). The vial was sealed and shaken for 4 days at
60°C. The reaction mixture was transferred to a separatory funnel with distilled water
and CH,Cl,. The aqueous phase was made basic with sodium hydrogen carbonate and
extracted with dichloromethane (3 times). The organic layers were collected and dried
30  with sodium sulfate and concentrated, this resulted in a yellow oil. The product was
purified by flash chromatography (3% MeOH in CH,CL). The resulting product was
dissolved in dichloromethane (1 ml) and HCI (1 eq. 2 M HCl in ether) was added

under stirring. The salt precipitated by addition of the dichloromethane solution into
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3.50 (2s, 3H), 3.31 and 2.78 (2d, 2H), 2.33 and 2.18 (2s, 2H), 2.24 and
1.65-1.90 (t and m 4H), 1.60 and 1.22 (2d, 2H), 1. 13C-NWR 172.3; 171.8;
143.9; 13%001/66531. 8; 129.1; 129.0; 128.9; 128.7; 127.4; RCWUS1/0z2%. 2;
126.3; 126.1; 126.0; 56.0; 55.2; 54.9; 30 50.9; 46.8; 45.2; 44.9; 42.2;
41.7; 30.6; 2&eptandXCangnaathdn on the rotary evaporator returned the product as white

acet ami de. ( SoRDEkeY bt e P58 Eydts TR Ot b 80 B863 by Usou 07187
React i on- st ep MsORr(EbcE).uor ophenyl ) - N- (4-trifl uoronet hyl benzyl)-N-(1

met hyl pi peridin-4-yl) acetanide QISELH14KQ Starti n material s: S50ELH2
(0.12 g, 0. 44 nmol HiNMRe&OQWﬁZ«. Clkaﬁda éﬁWaléBsY/ﬁ (- dF)-del 8@ ¥ g, 1.0

5 Prqd I / VB
0, 2ep 9015 2 L0 LSRR MG 20098 (M S @RS o
10.80 and 10 (@035()2%80 (biefy,, 2H). 27Q5@Jﬂ¥d2ﬂ),6127€(@€ﬂ 2@94)1 397@4@1‘1)%@-??1\@81132@ 2H) ,
7.00-7.36 (t 93’ and
558 (2s. ory 13g05ta7 § a0y 855 o by, 18Eb s B oty gt STE
1.68 and 1. 58 402¢25.2H96.43C- NVR 176.8; 176.4; 10 167.6. 165.3; 150.0; 149, 0;
136.6; 132.5; 131.Q; 13 .5 . 6; ) 8.1; 58.0; 57.0;
54.5. 52.0:. 49.3; ?4% -&la’%fnﬂ)-}‘; (%'tlim ‘HH%P%IJ"’ vt

2- (4- Met hopéyIOh@éw&l})rﬂurmﬁ:-am)fdcuamw(tsbmmm)yI) N-(1- nethyl pl peridin-4-yl)
acet am de (50ELH14d) Procedure_as 50ELH14B. 15 Rea t&ﬁﬂéfh $
2- (4- Vet hoxypheny! r%ﬁ@ﬁeﬁ%ﬁ¥PQE%%%@PH?ﬁ%@H%?@?‘NF%X § plperldln 4- yI)

acetam de (5 O%rh’f%éﬁ%nde%aﬁr\%ds R dBBY ﬁfsbo%lﬁ%tlé%gﬁase(lﬁ dielogoméhape ( ,
eq.), 4- methoxy 8@7 Iacet¥ﬁ£hlor|de % Product: Yield 57.5

my (29%, UV/ e {ben. 2wk i1 ethery wegaddﬁg}m@l 'gg'rulaf hesalt waspgecipitated

3%veOH CH2CI 2

(7. 28 (d, 2H). agéﬁ?%lwﬁgﬁﬁgﬁ%%eﬂzag%%?ﬁngo%eétaﬁ%ﬁowéd@y cgg%egﬁﬁt(& H)
3.46 (s, 2#), 3.38Readiontdp 1: 2-(#8riflquropiehylbpnaydangigo)- BriethyDig8ding, 2H) "1.70
(d, 2H). 130-2’%@5_2} 0; 159.0; 142.3; 130.0; 129.8; 126.3; 126.2; 114.7,

114.5; 55.5; - 8.7; 46.5; 43.6; 40.6; 26.3. 25 Exanple 57 -
2-(4-Trif|uoronethﬁh@h@ﬁmhkmbk(nAkﬂanQQﬁmnmkhyHB%nnyOhnnd,LOeq)4-

N-(1-met hyl Pt pehl ey bedzy o A%, 1 38y H42)
Product: UV/MS 80/92 (M" 273).
20 Reaction-step 2: 2-(PhenyD)-N-(4-trifluoromethylbenzyl)-N-(1-
methylpiperidin-4-yl) acetamide (SOELH14b).
Starting materials: 50ELH2 (0.12 g, 0.44 mmol, 1.0 eq.), phenylacetylchloride
(0.068 g, 1.0 eq.).
Product: UV/MS 100/97 (M" 390), 1, (A, MS) 3.797, R¢ 0.3
25 (5%MeOH/CH,Cl,). "H-NMR (400 MHz, CDCl,, rotamers 54/46) & 7.52 (d, 2H),
7.42 (d, 2H), 7.12-7.30 (m, 4H,), 4.63 and 3.74 (2m, 1H), 4.38 (brs, 2H), 3.80 and
3.50 (2s, 3H), 3.31 and 2.78 (2d, 2H), 2.33 and 2.18 (2s, 2H), 2.24 and 1.65-1.90 (t
and m, 4H), 1.60 and 1.22 (2d, 2H), 1. *C-NMR 172.3; 171.8; 143.9; 135.1; 134.8;
129.1; 129.0; 128.9; 128.7; 127.4; 127.3; 127.2; 126.3; 126.1; 126.0; 56.0; 55.2; 54.9;
30 50.9; 46.8; 45.2; 44.9; 42.2; 41.7; 30.6; 28.4.
Example 55 - 2-(4-Fluorophenyl)-N-(4-trifluoromethylbenzyl)-V-(1-
methylpiperidin-4-yl) acetamide (S0EL.H14c)
Procedure as 50ELH14B.

76



Procedure as 50ELH14B. Reaction-step 2:
2-(4-Trifluoronethyl phenyl)-N-(4-trifluoronethyl benzyl)-N-
(1- met hy w0 peedsei n- 4-yl ) acetam de (50ELH14a). 30 . StartpPogyusatengzal s:
50ELH2 (0.12 g, 0.44 mol, 1.0 eq.), 4- trifluoronethyl phenyl acetyl chloride
(0.1 g, 1.0 eq.). Rl’eﬁkdiéﬁistep‘ﬁt EJ(dFRBrc@héfgrl)ém%nﬂddkﬂm&ﬁWn%@ (Wt~ 458), rt
(A, MS) 4.211, Rf NVR (400 MHz, CDC13) 6 12.7
(brs, 1H), 7. 5&1gPPe ' EABE5? CT/ US01/ 07187 7.48 (d, 2H), 7.17
(d, 2H), 4.86 (m sta)mégzlm@@n&zs so@ﬁnumg 54 maidl, 1 Geifa(d, 2H), 2,75 (a,
2H), 2.65 (d, 3H) . 13C-NWR 171.8; 141.9;
138.4; 129. 4ﬂuy@ph@ylafeial@orlﬁeé)%gli@@ﬂ 125 9; 125.8; 54.4; 48.8; 46.6;
43.6; 40.9; 26.2. anaylp-N-(1 5
?J{g} -87ic18 69. 7%%@2*5%@\?%%%) @NAO@?SOE{\ Még 2yl e

net hyl pi per| di n-4-vyl cet am de 6) Procedure as
React i on- st ep 03 (s%maomm%beﬂzxywmemz PRI$Q otapers @§/39) 03080 kMg .

Pl or obenzyl ariRd s 15 1/ e g PSR 3 o 2 adTe .l s

79/ 89 (M+ 223MH)14)7(Resick. qus SAEBP4.20 (m, lH), 3 93 and 3.56 (2s, 2H), 3.34 (s, 2H), 3.00

B

f1 uor ophenyl aq%mslpdﬁ@rlsde (@ 639@69,,131 501£1qo )1305’;132@@&20 ¥j ebd; 530.410 (29%,
Uv/ M5 100/ 100 I\/{ 359%_/5 49) 5 0.25 (3% MeOH CH2Cl 2).

1H NVR (400 0§43§25%0( 3547M5073221 éhﬂi oH), 7.06 (m 4H), 6.98
(t, 2H, 488(tt - 2.72 (d,
3H), 2.48 (bra, 2WE%§%’p%eg5é82r ?Me%y%ﬁenslﬁlﬁh@ﬁzﬁi%’m'%‘é%}ﬁkﬂzive)gms(l 133. 4:
130.6; 130.2; m@hylalpemm—aﬂyl)mgtamldel(ﬁQE&HI1@)5 9; 115.7; 54.5; 48.8; 46.2;
43.6; 40.3; 26.3. ?03: gfi_ 2 (4- Met hoxyphenyl ) -N-(4-f1 uorobenzyl) N
(1- nethyl pi peridin- ? acet am e (50ELH8). Procedure as 50ELH14B

React i on- stsep 2: StRaactt]oney;tapﬂt e1(4-MathoxFaeny-N-@-ttiflugromdibshemybtV-(1-. 0 eq. ),

4- 25 net hoxyphenyl.ace Ic Ioride B 4d 0 eq.). Product: Yield 54 g
(26%, UWV/INMS @%ﬁ@@#ﬁ%ﬁ—ﬁﬁ—aﬂ—g@@—i 257, Kf

Starting materials: SOELH2 (0.15 g, 0.55 mmol, 1.0 eq.), 4-

methoxyphenylacetylchloride (0.1 g, 1.0 eq.).
Product: Yield 57.5 mg (29%), UV/MS 99/100 (M" 421), 1 (B, MS) 6.30, R¢
20 0.25 (3%MeOH/CH,Cly). "H-NMR (400 MHz, CDCls) 8 12.4 (brs, 1H), 7.55 (d, 2H),
7.28 (d, 2H), 6.96 (d, 2H), 4.84 (brt, 1H), 4.59 (s, 2H), 3.72 (s, 3H), 3.46 (s, 2H), 3.38
(d, 2H), 2.78 (q, 2H), 2.64 (s, 3H), 2.38 (q, 2H), 1.70 (d, 2H). *C-NMR 173.0; 159.0;
142.3; 130.0; 129.8; 126.3; 126.2; 114.7; 114.5; 55.5; 54.4; 48.7; 46.5; 43.6; 40.6;
26.3.
25 Example 57 - 2-(4-Trifluoromethylphenyl)-N-(4-trifluoromethylbenzyl)-
N-(1-methylpiperidin-4-yl) acetamide (S0ELH14a)
Procedure as S0ELH14B.
~ Reaction-step 2: 2-(4-Trifluoromethylphenyl)-N-(4-trifluoromethylbenzyl)-N-
(1-methylpiperidin-4-yl) acetamide (SOELH14a).
30 * Starting materials: SOELH2 (0.12 g, 0.44 mmol, 1.0 eq.), 4-

trifluoromethylphenylacetylchloride (0.1 g, 1.0 eq.).
Product: Yield 92.6 mg (42%), UV/MS 89/93 (M 458), 1 (A, MS) 4.211, R¢
0.3 (5%MeOH/CH,Cl,). "TH-NMR (400 MHz, CDCl3) & 12.7 (brs, 1H), 7.56 (d, 2H),
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0.25 (3%eOH CH2CI 2).' H-NMR (400 MHz, CDC13) 8 12.2 (brs, 1H), 7.12 (in,
2H), 6.97 (m 4H), 6.75 (d, 2H), 4.80 (brt, 1H), 4.49 (s, 2H), 3.71 (s,
3H), 3.4W0Qse16652H), 3.37 (d, 2H), 2.8 (q, 2H), 2.64 (s, 3PYT/USIBBEIL], 2H),
1.69 (d, 2H) 13C-NWVR 30 173.0; 163.5; 161.1; 158.9; 133.7; 133.6; 129.8;
}13766 4322 714%6@521{)1167&1 2H;£4 iap(ng}m 463 (3.1241)53 5856, 5H) 54440/&1@1)82 746. 2;

- 2- (Phenyl ) - NM@HH%@? Eﬁaéﬁwﬁbﬁ (Flﬂ (Q{Dnle%gbrsp?ﬁén%}%’xﬁm 17153 14ét?e11%1§7‘f"de
(50ELH10) Proqgedyr p7as 15051L11E4B12430a0t boirs; 8R.4248.8; 466 43.6; 40.9; 26.2.

2- (Phenyl ) - N- (4-f1 uor dbenzyl % e (1-"met hyl pi peri di n 5 acet ani de
(50ELHLO) . Starti nExpmpls 8y se- @BELOMGI( 12’3(4151“000@9%%6?&1- 1.0 eq.),

phenyl acet yl ¢ /94 (Mt 341),
rt (A M) ¥3 %&ﬁﬁgﬁl eaﬁﬂl 9%3?0%\%%1—!/ Cgig%ﬁig)ﬁfﬁ?mﬁlk/llﬁs %ﬁﬁ}ﬁq,ﬁ DMSO, rotaners
54/56) 6 12.38 (br L&eacnemﬁjjle‘l 14~ Eswmb@@ylwcgtl}meﬂnm&m&@ﬂ@s 2H) ,

S gnal) (21 2. 08 g et Rl 1ok R R IS TET G

(2brd, 2H). 13mofdlk{a1zy]7ahxﬂe(1:|23]g 6,0e462. 8; 160.4; 136.5; 136.2; 135.4;

129.9; 129.7; 129 38 127. 1; 116. 2;

116.0: 115. 6: g’é’ffgéfzélﬂé%gzlgﬁ%%é Ui’"@"é%é(y%é@zg 40.6: 40.4; 40.2;
40.0; 39.8p 39. 6 Réactiondfep@: 2-IbFsappésy)al-(4-fldoroBenkyl)N-gor ormet hyl phenyl )
NV (4-fluorobenzyl)-N.(1I- nethyl pj peridin-4-yl) acetam de (50ELH122)
Procedure as mmé%d&ﬁ_ﬂéﬁwﬁﬂﬂri f 1 uor omet hyl phenyl acet yl
chloride (50ELH121lgmrﬂngTﬁ1azuzw9rmﬁmxba@§t@ §4 Aioll 1(dled)), 8) and thionyl
chloride (15 m) were 20 refl uxed h. The excess thi onyl chloride was

evapor at ed of fﬂuombﬁwmﬁhloﬁéﬁfﬂ%@é@ﬁﬁéf sion. Reaction-step 2:
2-(4-Trifluoroneth ?ﬁ%{%ém%ﬁn‘k&wfl Ang WO)WQZM%ES%ESX"%S%W%'4'1 yi))

acet ami de (50ELH 1 Startin 50EL
eq.), 4 25ist r 035UV OeOHIITH SNy HaNMEB (400Nt E, (D CIH0ELH 13, (B), 712 @d, 0. 5 ol ,

5o, w0 A Gl ML b i Botesfb e Ry et

7.22 (d, 2H), 2.7Tz @735 d.48 2wy, 2D, 048 (Hrs, 2BH) > CANMR 17D15t 163140)160.9; BB.4, S, 2H),

3.64 (s, 2H, 1%0‘%;513(0%;(127%;'_?2’7_4; 116.3; 116.1; 115.9; 115.7; 54.5; 48.8; 46.2; 43.6; 40.3;
26.3.
20 Example 59 - 2-(4-Methoxyphenyl)-N-(4-fluorobenzyl)-V-(1-
methylpiperidin-4-yl) acetamide (SOELHS).

Procedure as SOELH14B
Reaction-step 2:
Starting materials: S0ELH4 (0.12 g, 0.54 mmol, 1.0 eq.), 4-
25  methoxyphenylacetylchloride (0.1 g, 1.0 eq.).
Product: Yield 54 g (26%), UV/MS 100/100 (M" 371), 1, (A, MS) 3.257, R¢
0.25 (3%MeOH/CH,Cl,). "H-NMR (400 MHz, CDCl3) § 12.2 (brs, 1H), 7.12 (m,
2H), 6.97 (m, 4H), 6.75 (d, 2H), 4.80 (brt, 1H), 4.49 (s, 2H), 3.71 (s, 3H), 3.47 (s,
2H), 3.37 (d, 2H), 2.8 (q, 2H), 2.64 (s, 3H), 2.35 (q, 2H), 1.69 (d, 2H). *C-NMR
30 173.0; 163.5; 161.1; 158.9; 133.7; 133.6; 129.8; 127.6; 127.5; 126.5; 116.2; 116.0;
114.6; 114.5; 55.5; 54.4; 48.8; 46.2; 43.6; 40.5; 26.4.
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2.84 (brqg, 2H), 2.71 (d, 3H), 2.45 (brq, 2H), 1.77 (brd, 2H).13C NMR 171. 8;
163.6; 30 161.2; 138.7; 133.3; 129.8; 129.5; 127.5; 127.4; 125.8; 125.7,
116. 4; 1™odyedd21 4; 48.9; 46.3; 43.6; 40.8; 26.3. Exanpl PCHRS01/07187

4- (4- Met hoxybenzyl am no) - 1- met hyl pi peri di ne (50ELH18). Procedure as
SOELH27. 79 WO 01/ @Ra eRﬁ’UzL(‘Eﬂaﬁﬁ)ZMtZ fludk éHeniylp Nr@taéthflpsperidin-4-yl)

1- Met hyl - 4-pi peridone (1.13 10.0 mmol, 1.0 eq.), 4 nethoxybenzyl am ne
(1.37 g, 1.0 &getpmids(§ Eﬂl")uw M 95/95 (Mr 235), rt (A, MS) 3.509. 1H NMR
(400 MHz, CDC13) %&eéuﬁaﬁsdﬂlﬂméﬁ) 3 77 (s, 3H), 3.73 (s, 2H), 2.86 (m
2H),255(m1H) (Zs 1.96 dd2,150(m
2H). Exanple 63 - %(HWEYIWI GMWWM «(1-me hylplperl m-4-yl)

(et hoxycar.bo 1- net hyl pi peridin-4-yl) acetam de (50ELH2QA)
Procedure gs %A&c}_@%é&’dﬂ%ﬁ?& on-step 1. Met hg/

4- (N-[ 1- et hyl pi peBiadiimgondtenjily: BRLEdR4Rgl 0.59 moohdryenk ehquBBEttAthlpride
Starting mat er;) hyl - 4- pi peridone (1.13 g, 10.01lnnmol, 1.0 eq.),
met hyl 4-(am rgonef%y]]]g yéenzoat e hydrochl oride (2.0 g, 1.0 eq.). Product:
UV/ M5 81/88 (M- 263’)~qdubzt UVAMSMB)/98. (BB B4 i KINRVIS$ 802 Wiz 0.25CDC13) S 8. 00 (d

291,72 10 iyl g Sl i g 4 T

2H) . Reactﬂoonﬁsepo@(m Zbﬂ()44 3’5 Aufd'W({?. geiyA. phanyd. 25 rd #8D), 3.91 and 3.56 (2s,
(et hoxycar bon ben@\é “N(1-neth p acet am de (50 LH20A)

eridin-4-vyl
Starting mat e2Fhi 530 GHelemodeovae sgnal 2R 285, 2, 8644 P00 o) 0. 160

U 1) 3. bo7 0o 8g S G Sl Ol I 4 TR S b oy it A o

56/ 44) S 10 71308 1750 425@ 39K29,2; 129.0; 12896128 2] A 123Hy 11G2706 8081651 ( 25,

o 30 (bt sp at sy 5896300409089 43590 Gy o BUARd0: Bladmofl) 3, 00

13C- NVR (GBC13) 17Ex8mplecd.—72-(427iflfprchdgh@phdny0-/V-(4-Bootidenyl)-VAD- 7, 126 2;

125.9; 55.2; 5 4 6.6; 22.9; 14.3. Exarrpl e 64 -
2- Pheny! - N[4“(‘?$E—Y‘R 9@8} PW?‘B&‘H%WWH met hyl pi peri di n- 4-yl)
acet am de (50ELH2OByocBhee edsoBEHEB50ELH14B

Reaction step 0: 4-Trifluoromethylphenylacetyl chloride (S0ELH12")

4-Trifluorophenylacetic acid (1.0 g) and thionyl chloride (15 ml) were
20  refluxed for 1 h. The excess thionyl chloride was evaporated off. NMR showed
complete conversion.
Reaction-step 2: 2-(4-Trifluoromethylphenyl)-N-(4-fluorobenzyl)-N-(1-
methylpiperidin-4-yl) acetamide (S0ELH12?).
Starting materials: SOELH4 (0.12 g, 0.55 mmol, 1.0 eq.), 4-
25 trifluoromethylphenylacetylchloride (SOELH12")(0.11 g, 0.5 mmol, 1.0 eq.).
Product: Yield 47.1 mg (24%), UV/MS 96/96 (M 409), 1, (A, MS) 4.566, R;
0.25 (3%MeOH/CH,Cly). "H-NMR (400 MHz, CDCl3) & 7.52 (d, 2H), 7.22 (d, 2H),
7.17 (dd, 2H), 7.04 (t, 2H), 4.86 (brt, 1H), 4.58 (s, 2H), 3.64 (s, 2H), 3.45 (brd, 2H),
2.84 (brq, 2H), 2.71 (d, 3H), 2.45 (brq, 2H), 1.77 (brd, 2H). ®C-NMR 171.8; 163.6;
30 161.2;138.7; 133.3; 129.8; 129.5; 127.5; 127.4; 125.8; 125.7; 116.4; 116.2; 54.4;
48.9; 46.3; 43.6; 40.8; 26.3.
Example 62 — 4-(4-Methoxybenzylamino)-1-methylpiperidine (S0ELH18).
Procedure as 50ELH27.
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Reaction-step 2: 2-Phenyl -N[4-(nethoxycarbonyl)benzyl]-N(1- 30

nmet hyl pi peridin-4-yl) acetam de (50ELH20B) Starting materials: 50ELH19 (0.2
g, 0.76 w@b1e66e520 eq.), phenylacetylchloride (0.117 g, 1rOT/®@§01)a7180 WO
01/ 66521 PCT/US01/ 07187 Product: Yield 82.5 g (29%, UV/ M5 100/100 (M
381), rt (A MB) 2Shhiyg ihteald51-VRUYSDpifed6ie)l .13 1, NMRupdQ01.0vE), 4CDC13) S
12.2 (brs, 1H), 8.00 (d, .J=7.4, ,7.4-7.2 (m 4H), 7.08 (d, J=7.4, 2H),
4.89 (brt, | Hmethoxy Eef)(l¥1amz‘}%d3§g9§5|)€§) 3H), 3.56 (s, 2H), 3.42 (d, J 11.0,
2H), 2.84 (q, J= 11PO@dL%H)UV/R4§@5/9i51(MJ&5§,rt @HMS)Z%@ ISI-NMR(IFeﬂ)Lmz 2H), 1.77
(brd, J=11.0, 2 13C-NMR 173.0; 168.0; 143.3; 136.7; 130. 129.0; 127.4;
125.9; 54.5: %D ;)&1@3@8@34@) U ;310333 (EXHNP 86 (852H), 253 m, 1), 230

2-(4-Chl or ph 4 zyl ] -N-(1-
met hyl pi pegl di mé?)y% tézc}g am SM?%E@I?/@CQE?M ocedure as 50ELH14B. 10
Reaction-step 2: 2Exdmphd @rﬂz)-lﬁfbﬂ“yiﬂ)mmahylphwyd))xlwa-r bonyl ) benzyl ] - N (1-

met hyl pi peri di I cet E r LH19

(0.2 g, 0.76 Wﬁ"’&{g”ﬁ%m&‘/ iBThGT- ﬁjﬁ?é‘#%%%@r?ﬂ e &b%ﬁﬁ%ﬁf éﬁ%ﬁfﬁgﬁ B,

eq.). Product: Vi eﬂDd)cZ&xrBaQS((EHﬁM)KLB UV/I\/S 100/ 96 (M+ 399), rt (A M) 2 333.
1H 15 NWR (400 o C ) .10. a1d1 10.60 (,.2brs, 1H),
7.95 and 7.85 (2d98 4 2 Yaplp ° 7.14 (2m
4H), 4.67 l@ndb@nzs,@te((gggmgjjb 4 29 (m 1H) 3.93 and 3. 84 (2s, 2H) 3.81
(s, 3H) 3.217(d, JIL.9, 2ZH) =11.9, 2H) 263( 2.06 (m
oH), 1.68 and 1. 565("6tl”31m&ff”913 &Meiné@mwﬂone(@ééﬁsi 4 gl 1 (16‘6)’ . 163. 4;
161. 0 143. 0, 31 4 (m%%n@thf)%nz%ate]}%@m@hlo111405(2% g dlPeqhi ;20 54.7; 52.4;
48.9; 46.9; 44.0; 40.4

2-(4- Met hoxypheny| Prodicts W&%ﬂ%%n&fb%ﬁ?eylrp(@eh&%)ﬁ]%m HNMR (400 MHz,

met hyl pi peri di L

Reaction-step (g)é’]??’é(% @g{%ﬁ;‘f@ 5%5 ‘]{:_%Fﬁ) B m%ﬁb%%@@ 32y?](brﬁ1-(l 25
met hyl pi persi dilrp42.§2 Qmama);:amﬁ) d;e3I(IEQEI8}(QIH) 1s$t(af 12ng S6eheHpl s: 50ELH19
(0.2 g, 0.76 mol, |1.0. e .h I lchloride (0.140 g, 1.0
eq.). Product: YieRs : 410), rt (A, MD)

; : 244 REr :
2d280 ' H NN@n@ﬁ@deXf%nyl%ﬁ} Nf(llﬁeﬂ%@pl(g&ﬁﬁnA Zlg/ﬂ'])acet&nﬂﬁ (§GELIP0A3, 2H), 7.28
( =12, Starting materials: S0OELH19 (0.20 g, 0.76 mmo], 1.0 eq.), S0ELH12! (0.169

g, 1.0 eq.).
20 Product: Yield 108.9 mg (32%), UV/MS 100/100 (M 448), r; (A, MS) 3.327,
R¢ 0.3 (5% MeOH/CH,Cl,). "H-NMR (400 MHz DMSO, rotamers 56/44) & 10.7 and
10.4 (2brs, 1H), 7.96-7.28 (m, SH), 4.70 and 4.51 (25, 2H), 4.30 (brt, 1H), 4.06 and
3.69 (2s, 2H), 3.83 and 3.81 (2s, 3H), 3.00 (m, 2H), 2.63 (m, 3H), 2.05 (brt, /=12 Hz,
2H), 1.69 (brt, J=12 Hz, 2H). ®*C-NMR (CDCls) 171.9; 166.7; 142.9; 138.5; 130.7,
25  130.1;129.7; 126.2; 125.9; 55.2; 52.5; 49.2; 47.4; 41.2; 32.1; 26.6; 22.9; 14.3.
Example 64 - 2-Phenyl-V-[4-(methoxycarbonyl)benzyl]-N-(1-
methylpiperidin-4-yI) acetamide' (S0ELH20B)
Procedure as SOELH14B
Reaction-step 2: 2-Phenyl-N-[4-(methoxycarbonyl)benzyl]-N~(1-
30  methylpiperidin-4-yl) acetamide (SOELH20B)
Starting materials: SOELH19 (0.2 g, 0.76 mmol, 1.0 eq.), phenylacetylchloride
(0.117 g, 1.0 eq.).
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30 2H), 7.00 (d, J=7.2, 2H), 6.79 (d, J=7.2, 2H), 4.88 (brt, 1H), 4.61 (s,
2H), 3.90 (s, 3H), 3.75 (s, 3H), 3.42 (brd, J=10.7, 2H), 2.84 (g, J=10.7,
2H), 2.68vQdyees2B.6, 3H), 2.40 (brg, J=10.7, 2H), 1.75 (BCTAUSLONTS7 2H).

13C-NVR 173.0; 166.8; 159.0; 143.3; 81 WD 01/66521 PCT/US01/07187 130.5;

129.9; 129.8; 126. Produéb Yaeld 314. g5(29°55 WWIOD/lOBZWSSfB&JA MB) 2554 R6;
40.6; 32.1; 26.3;, 22

r2m Eﬁ ITMet hyl SWYMQW%G%&ME‘%%W%A ﬁ?@lz])ﬁrlﬂ@ibrs 1H), 8.00 (d,

i peridi
Reac%/l 8npst ep 2 Jﬂﬁ' Mﬁﬂgﬁc‘fﬁ Lﬂ% ﬁ@ﬁgg&? y{%ﬁﬂy ?)%I-% iggehp{%%p S’peri di n-
a-y1) am de (SOBLEDS]S, 25, éﬂﬂl(dbg’*ﬂwhﬂ,e%fl)al B4 (o /=110, 240, 2.68 (& 736, 310, 240
4-( 2- Phenyl et hy! |
benzoyl ont ori b8 Dagty 7] (GRS 4 DR GRme P74, 1Be 800 9% B W
100/ 100 ( M+ 332P.0; 117.4;A25 NS48 .528948.8,R63.0 453; 26A0% MeOH CH2C12) . 1H NVR (400
MHz, DMBO (80C)) 6.10.9
7.04 (d, J( 7, o) ?—Iz Expm 1%%52 G%El“"r%%e“yﬁ(l%ﬁ‘ f"g‘?tk""yci‘ﬂb"g‘d‘%"eﬁ'é%é%"ﬁﬁ =4, 2 Hz,

2H), 3.35 (d, .ﬂaﬂy@lﬂdhdl@m)yl) ate@mid OGOELANC).2. 77 (t, J=3.2 Hz, 2. 40
(q, J=6.4 Hz, 2H), . 2.24 (s, 1,83 (d, J=6.4 Hz, 2H). 13C—NNR(CDC13) 15
171.6: 138.1: 136, Srocedigess s 01‘3%{18‘3 129 6: 129.1: 129.1: 126.7: 53.6: 52.4:

46. 1, 42.9p 35.9; Rédctidn-stop-2] (
2- (4- Met hoxyphenyl Y= p eny - \ yIpiperidi n-4
acet ani de (50 ipgidie ; 39C)20 Reactl on-step 1:

4- (3- Phenyl am nopr gpyl; %@@%QI%L@%% 76 gng{ltll @&ﬂf&t erials:

1- Met hyl - 4- p| peri done 3-"’phenyl pr opyl ani ne
(1.35 g, 1.0 ebloyophPrydehetyichidide MBLII0D/1GMeq)M- 233), rt (A, M) 3.534.

) .
a0 M S, s o IR gP gt d s
3H), 2.05 isbr tNMR=2A0 B1HZ DMIH), rothm8iR 6(2[318) &h.8 and 12140 (ZI‘En;s PHt), 7.9B@ad Vi86N- st ep
acetan do (Soktbeoy bt 7alianied arl P Bebing G, B8 g8 BETRh G 1Y)
eq.), 4- 30 n@‘fb%x’@{iﬁ,mﬁ)?@% L8P0k A1) HeBAS3M), 321 @4, e;eu 1.9, 2H), 3.00 (d,
J=11.9, 2H), 2.63 (s, 3H), 2.06 (m, 2H), 1.68 and 1.56 (d, J=11.9, 2H). *C-NMR
(CDCl3) 172.6; 166.7; 163.4; 161.0; 143.0; 130.7; 130.6; 130.5; 126.0; 115.9; 115.7; ;
20 54.7,52.4;48.9; 46.9; 44.0; 40.4; 26.4.
Example 66 — 2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzyl]-/V-(1-
methylpiperidin-4-yl) acetamide (SOELH20D).
Procedure as 5S0ELH14B.
Reaction-step 2: 2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1-
25  methylpiperidin-4-yl) acetamide (SOELH20D).
Starting materials: SOELH19 (0.2 g, 0.76 mmol, 1.0 eq.), 4-

-yl)

methoxyphenylacetylchloride (0.140 g, 1.0 eq.).
Product: Yield 108.6 g (26%), UV/MS 100/99 (M 410), 1 (A, MS) 2.280.
'"H-NMR (400 MHz, CDCl;) § 12.38 (brs, 1H), 8.00 (d,J=7.2, 2H), 7.28 (d, J=7.2,
30  2H), 7.00 (d, J=7.2, 2H), 6.79 (d, /=7.2, 2H), 4.88 (brt, 1H), 4.61 (s, 2H), 3.90 (s,
3H), 3.75 (s, 3H), 3.42 (brd, J~10.7, 2H), 2.84 (q, J=10.7, 2H), 2.68 (d, J/=3.6, 3H),
2.40 (brq, /=10.7, 2H), 1.75 (d, J=10.7, 2H). >C-NMR 173.0; 166.8; 159.0; 143.3;
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Product: Yield 153 ng (43%, UY/MS 100/100 (wm+ 381), rt (A MS) 2.938.
1H NVR (400 WHz, DWVSO, rotaners 55/45) 8 11.0 and 10.90 (2brs, IH),
7.30-7. 1WO0m$653=7.9 Hz, 6H), 6.97 (d, J=7.9 Hz, 1H), 4.2eCEudov70® (2dt,
dH), 3.70 (s, 3H), 3.35 82 WO 01/66521 PCT/US01/07187 (t, J==10.4 Hz,
2H), 3 15 (m 136i5; 123. 93029&123531@2549 Ha4.524513;,5427; 68.4{48.7;3K)7; 426,50.d:q, J=7.9
Hz, ,217 r J12 ,2H) 1.73 (m 2H), 1.70 and 1.52 (2d, J=12 Hz,
2H) . 130— %BW%@? 2% 183-171.0; 158.6; 142.2; 141.7; 130.0; 129.0;

128. 0; 128. 5 128. Zixa 76,2 ‘ﬂ’l\’ﬁath ehyl)TR{Limeio calli_b%n b - 3;
42.9; 41.9; 33.7; 3§ Ti,?egﬁZ @41 ﬁﬁhz}yé £ ( XEy §% éﬁymN%

2- (4- Met hoxyph@ﬁ?ﬂ’l}’lwl[lgl'ﬁdl)rﬁﬁ‘étﬁwflﬁ{éﬂ@Lﬂéi%yl) N-(l rret hyl pi peri di n-4-yl)
acet am de (;50ELH68 OELH14B Reaction-step 1:

4-[2-(4- I\/bt hyl phen?fﬁéaﬁg%ﬁ@rﬁ?%l peridin (50ELH58) 10 Starting

mat eri al s: 1- Met hy Redetiohstepi2d bitberyl-M[2rH-mehyiphrenpl)ethyl]-§-(éauethylpipéridin-

met hyl phenyl ) gt Ia:gie ('3) g, 1.0 eq.). Product: UV/ M5 100/91 (Mt 233),
rt (A M) 3. 400 MHz, CDC13) S 7.4 (s, 5H), 3.27 (brs,
1H), 2.84 (d, J= 7. G’talrﬂng Hbdprial2. 48 fhawlﬂﬁ-i)/],)atﬁmm -hethylpibkfidin@(02D &, 2286, 6H),

210 (ot e e R s, 1y 17 e orestep

et hyl pi pepi dl n- 4 Y dies atiadil §eme% ﬂELﬁ@S/)MStmoxmngwhm !ﬂteimsﬁﬁf&gHss (o 30

g, 1.3 mmmol, ? 4- et hox enyl acetyl chl ori de

Product: Yi el d’\f@zﬁé h%;/é\m/c M{%@ z3BMSO0 (§0 ‘(3)6\5 Wé’)(b@ 1@5
7“"22"\/7'? (()2100 MHZ44 (g"@f?l_éé%dgggi éé%@gz.og(dé%'—ﬁ’o%ﬁdzﬁ%%@ (14&%15)04 éé"}brs
4.09 (2dt, J 1Hl, FAHL, J=H)z, 25i)733é(£uJ%4-ZHZ(ZE£); 298 brs, 2H)12. 30, I3t372(H( 25

3H), 335(m eat p - 34 133 =11.5
e, 2. 80 2%15%&{@5‘ %ﬁ%’ﬁ@ 23K iﬁ%g% glq% 64 ) m@%@(?%)a and
2.24 (2s BH) 171.88138rld 136.291362¢1 12918;112955; HA,1; 2&91 1D8C; BAVR 2; UBNSE).9;171. 5;
171. 2; 158. 6; 3%%62%%_2}136 2; 136.0; 135.8; 130.7; 130.5; 129.7; 129.6;
129. 4; 129. 2, 8747 2]83 114.5; 55.8; 55.7; 53.3; 53.3; 522 50. 2;
46.8; 43.9; 42.9; E3omdle 685 R{4-Riktifuxypheny])-2-13-Bhedpl-dmrbpylVV-(1-
L e A Sl T e 1)
Procedure as 50ELH14B.

20 Reaction-step 1: 4-(3-Phenylaminopropyl)piperidine (SOELH59)

Starting materials: 1-Methyl-4-piperidone (1.1 ml, 7.4 mmol, 1.0 eq.), 3-
phenylpropylamine (1.35 g, 1.0 eq.).
Product: UV/MS 100/94 (M* 233), 1 (A, MS) 3.534. ). "TH-NMR (400 MHz,
CDCl;) & 7.28-7.12 (m, 5H), 3.40 (brs, 1H), 2.84 (dt, J/=12.3 and 3.5 Hz, 2H), 2.64 (q,
25 J=7.0Hz 4H),2.51 (m,' 1H), 2.27 (s, 3H), 2.05 (brt, J/<12.3 Hz, 2H), 1.82 (m, 2H),
1.44 (m, 2H).
Reaction-step 2: 2-(4-Methoxyphenyl)-N-(3-phenyl-1-propyl)-N-(1-

methylpiperidin-4-yl) acetamide (SOELH65)
Starting materials: 5S0ELH59 (0.50 g, 2.2 mmol, 1.0 eq.), 4-

30  methoxyphenylacetylchloride (0.398 g, 1.0 eq.).
Product: Yield 153 mg (43%), UV/MS 100/100 (M" 381), 1, (A, MS) 2.938.
TH-NMR (400 MHz, DMSO, rotamers 55/45) & 11.0 and 10.90 (2brs, 1H), 7.30-7.10
(m, /=7.9 Hz, 6H), 6.97 (d, /=7.9 Hz, 1H), 4.22 and 4.06 (2dt, dH), 3.70 (s, 3H), 3.35
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Reaction-step 1: 4-[2-(2-Thienyl)ethylam no] pi peridin (50ELH67A) Starting
mat erials: 1-Methyl-4-piperidone (0.5 g, 4.4 innol, 1.0 eq.),

t hi ophenav@oetdsgl am ne (0.563 g, 1.0 eq.). 83 WO 01/ 66521r€TUAIBR018707187
Product: UV/ M5 94/93 (M 225). Reaction-step 2:

2- (4- Met hOXypE 203 0.4 Nz[ 21)( 215 (b eTmy), 80bYd, J=1¢.4 f1z, 18t hyb i, BHD |2dSth4J%’7|9
acetam de (50ELH/IA) Starti n&l mat eri al s

e A e 6 s ottt b P &t %PHH&é(@toé)émfmbgéa(%d g 80 R o

80. 7 ny (33% W M1 711%01§M>“ 1%@% 142@ 1%7 148)o; 22@631280 tth/RzééOO Mz,
DVSO, rotamers 50/50) 8 and 1 (2b 1H) J317°(2d, J=4.7

Hz, 1H), 7.201304; 17140%5(5:75155?]5@ 935312;502111)445742)@,”6 9923(7h§31152973hﬁd 2.8 Hz,
2H), 6.87 and %486%20' J 8 3 Hz, 2H), 4.22 and 4.08 (2dt, J12.2 Hz, 1H),
10 3.71 (s, |—7|) (s, 3.46-3.30 (m 4H), 3.10-2.90 (m 4H), 2.67
(m 2H), 2.28 and E&aﬁ@le(@q— 2-04:NBetleypﬁ¢lﬂyl)-ZY-[Bm-mdlylpl&@yDQUyl)-J\é(ﬂz Hz, 2H).

13C- NVR ( DVSO) 72.5:..15 129.6; 126.8; 124.5; 114.5;
55.5: 54.7: 455“‘§ﬁy1!t§’e§‘d tz -y nccjy %(5@83‘3&29 9 Exanple 71 -
2- (4- Met hoxyphenyl Prd‘decﬂtﬁeé%(mm{l@ﬁhenyl )et hyl]-N-(1- 15
net hyl pi eridin ace a Pr.o edure as. 50E

p i 7C)
Starti ng ”Rte“a|5Staln iméhazé-pmaﬁf d%ﬁnﬁ@n 1g,m14741ﬁmal107e
ni t rophenyl - 2- et h}&l’amﬁr%h iﬂl %0 Product : 96%9 (

264), rt (A Mt @enbethéaempéhggt%e@

2- (4- Met hoxypheny! o0y L2 1Y fdo@q*mmdﬁs)e}gx' Msb;'z(%s ey mhﬁ'wm@fzn 4-yl)
acetam de (50ELH71A) Starting materials 50ELH6 285 08 mmol, 1.0

eq.), 4- met hEBPnenyH b SHYI3H Grs 4D, e@42d g=7-0 Y, éa),)z 7548 P A, vi ol d

130. 9 3009 NMR (400 Mz,

DVEO. 1 of gmg@%&@%%%]g?o@ {éljz?% (fﬁﬁrf)}@ 353545 ap. 301 ((2d 1=8.6

6 87 ahd 640 (24 o8 6 FE ”wmmmﬂ)? R T I ara ME
an . . 1 )

(s, 3H), 3.76 2 i) 3.10-2.84 (m 4H) 2.69 and 2. 67

(2d, J=4.7 Hz, 30 Sl‘ﬂ)rtzngzmgﬁrzalﬂdS(ﬂﬂlﬁS((QQOgJFﬁ-ﬁr}ni’olHZO e 1.79 and 1.47

(2d, J=13.2 Hz, 2H).
methoxyphenylacetylchloride (0.238 g, 1.0 eq.).

Product: Yield 125 mg (26%), UV/MS 100/99 (M" 381), r; (A, MS) 3.156.

20 'H-NMR (400 MHz, DMSO, rotamers 50/50) & 11.0 and 10.90 (2brs, 1H), 7.25-7.04
(m, J=8.7 Hz, 6H), 6.87 and 6.84 (2d, J/=8.7 Hz, 2H), 4.30 and 4.09 (2dt, J/=11.5 Hz,
dH), 3.73 and 3.58 (2s, 2H), 3.71 and 3.70 (2s, 3H), 3.35 (m, (Underneath waterpeak)
3H), 3.24 (m, 1H), 3.02 (m, J=11.5 Hz, 2H), 2.80-2.62 (m, 5H), 2.32 and 2.20 (2q,
J=11.5 Hz, 2H), 2.26 and 2.24 (25, 3H) 1.78 and 1.49 (2d, /=11.5 Hz, 2H). *C-NMR

25  (DMSO) 171.5; 171.2; 158.6; 136.8; 136.2; 136.0; 135.8; 130.7; 130.5; 129.7; 129.6;
129.4; 129.2; 128.4; 128.3; 114.5; 55.8; 55.7; 53.3; 53.3; 52.2; 50.2; 46.8; 43.9; 42.9;
36.8; 35.2; 27.6; 26.8; 21.3.

Example 70 — 2-(4-Methoxyphenyl)-NV-[2-(2-thionyl)ethyl]-V-(1-
methylpiperidin-4-yl) acetamide (SOELH71A)

30 Procedure as SOELH14B

Reaction-step 1: 4-[2-(2-Thienyl)ethylaminopiperidin (SOELH67A)
Starting materials: 1-Methyl-4-piperidone (0.5 g, 4.4 mmol, 1.0 eq.),

.0

thiophene-2-ethylamine (0.563 g, 1.0 eq.).

&3



Example 72 - 2-(4-Met hoxyphenyl)-N-(2-thienyl methyl)-N(1-

nmet hyl pi peri din-4-yl) acetam de (50ELH/3A) Procedure as 50ELH14B. 84 WO
01/ 66521 WAC#1/643011/ 07187 Reaction-step 1: PCT/US01/07187
4-[(2- Thi enyl met hyl ) am no] - 1- net hyl pi peridine (50ELH66A) Starting
materi al s:  1- Met hylprdapt: pev/iMiooEol Q4'52a3). 4. 4 rrrml 1.0 eq.), 2-

ERI ﬁ/gg/l r2re ;ggl agegg ()j,qi%gfsmﬁ]%g-(i?\/lgtﬁox?/phpe;lggl}\? -thleny e&?{]%( (N211), rt

2- (4- Met hoxyp i éﬁcﬁ@zﬂ '&eeé{nﬁ@t kaI)H’N‘A(l rret hyl pi peridin-4-yl)

acetam de (50 erials. H66A (0.228 g, 1.08 mmol, 1.0
eq.), 4- methoxyph WFI@R:@FW@W éﬁﬁléime%d()z%g 1103)111@7@1 )0 &, #r oduct : i el d
178. 4 my (§0%mé1%¥!5{§i§e %%gétz@hl%%& (%529%,1 Ida (A, MB) 3.117. 1H NMR (400 M,

DVSO) 6 10.9 an 1w 7 32 (2d, J=4.5 Hz, 1H), 7.20
and 7.03 (2d, J=8. Préduct: 2gld 80.70%e @ath).0T9MMS ma/lcm)w 3BT (AnMSIR613. 4. 70

on. 3 51 (s, ToRpmeboaRlt dush) nespiligro Ju e dblyeonts oGS5 >

19 Fe oy s e (D T e B oo @Wl‘”‘fﬂd( 2. 02
126.3; 125.9; 2484z @H)5@877m‘%%4%éd5%8 356%4224@%082@“7“’ 7¢ B2, 1r‘:'§22arrp| e 73
- 2- (4- MetRoxyspheayin); Métsuaﬁyeyznla)s%@ﬂ 2B 3M0- @9@@1&'@1)%67 @] 2mages am de
(50ELH73B). 20 Procedure as 50EL Reaction-step 1,

4 (Fur furyi amendp 2 Gy 8P S heris ok Q0682 Hot AL FiSGNMR GPMS0Y.

1- Met hyl d f 0. 43
10 e, Prodact TOupne B oS i TIRes s il g S e - 4 o
React i on- st ep 42:3; 21.0/2Net hoxyphenyl ) - N- (furfuryl)-N-(1-net hyl pi peri di n- 4-

I t de (50E t | 5 1.08 I
10 ea) s mot holy SR T2 MR e 8B tlony B 2, 5 Ty
134 ng (369, mﬁfhwﬁlpbﬁmﬁlgg-y()l\ﬂeeﬁnﬁr)q(SﬂELH}uC)\/B) 2.401. 30 1H NMR (400 MHz,
DMSO, rotaners 57/ %§3ce§ur%9s'?ohafﬂ‘1310' 75 (2brs, 1H), 7.63 and

Reaction-step 1: 4-[2-(4-nitrophenyl) ethylamino]-piperidin (SOELH67C)

Starting materials: 1-Methyl-4-piperidone (0.5 g, 4.4 mmol, 1.0 eq.), 4-
nitrophenyl-2-ethylamine (0.897 g, 1.0 eq.).
20 Product: UV/MS 96/89 (M 264), 1; (A, MS) 3.264.
Reaction-step 2: 2-(4-Methoxyphenyl)-N-[2-(4-nitrophenyl)ethyl]-N-(1-
methylpiperidin-4-yl) acetamide (S0ELH71A)
Starting materials: SOELH67C (0.285 g, 1.08 mmol, 1.0 eq.), 4-
methoxyphenylacetylchloride (0.2 g, 1.0 eq.).
25 Product: Yield 130.9 mg (30%), UV/MS 100/100 (M" 412), r; (A, MS) 2.219.
"H-NMR (400 MHz, DMSO, rotamers 50/50) § 10.8 and 10.6 (2brs, 1H), 8.17 and
8.12 (2d, J=8.6 Hz, 2H), 7.58 and 7.48 (2d, J=8.6 Hz, 2H), 7.2 and 7.1 (2d, /=8.6 Hz,
2H), 6.87 and 6.40 (2d, /=8.6 Hz, 2H), 4.25 and 4.10 (2dt, /=12 Hz, 1H), 3.72 (s,
3H), 3.70 (s, 2H), 3.48-3.30 (m, 4H), 3.10-2.84 (m, 4H), 2.69 and 2.67 (2d, J=4.7 Hz,
30  3H),2.34 and 2.15 (2q, J=13.2 Hz, 2H), 1.79 and 1.47 (2d, /=13.2 Hz, 2H).
Example 72 - 2-(4-Methoxyphenyl)-N-(2-thienylmethyl)-/V-(1-
methylpiperidin-4-yl) acetamide (S0ELH73A)
Procedure as 50ELH14B.
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7.48 (s, 1H), 7.18 and 7.06 (2d, J=7.7 Hz, 2H), 6.85 (t, J=7.7 Hz, 2H),
6.44 and 6.33 (2d, J=7.7 Hz, 1H), 6.37 and 6.11 (2s, 1H) 4.5 and 4. 34 (2s,
2H), 4. 43vandess218 (2dt, J--11 and 2 Hz, 1H), 3.75 and 3rébUC@71¥H) 3. 70
(s, 3H), 3.33 (hidden, 2H), 3.0 (g, 50133758v3 85 WD 01/66521

PCT/ US01/ 07187 2HReactiof4tepd; 4-[(2IFentIdighylfinkno]- 12médyibigridids1l and 2 Hz,
2H), 1.65 and 1.50°(2d, J=1 1 Hz, 2H). Exanple 74 - 2(2-thienyl nethyl)N
(4- et hyl phem@_@ﬂ%@é)- N-(1- met hyl pi peridin-4-yl) acetam de (50ELH82) 5
Procedure as SOELHQ%%Z h@l@ BAVRE 124-p1per1done '&)Sg,44mmol 1.0 eq.), 2

2- (2-thienyl net hyl ) - 4-met h phenylrrethy (1- rrethy plper|d|n4yl)
acet am de (SOIQEPI&QI)H‘«@B’WTI%S tlet ¢4l s: 50ELH25 (0.30 g, 1.38 mmol, 1.0

eq.), thiophene-2- 2 10 Product: Yield 235
my (629, oV VB 97@‘%"%{}/ Ugi'%mgé&fﬁlm%ﬂ%ﬁm NMVR (400 MHz, DVSO,
rotamers 54/ 46) S Readioansttp 20 26@8-Nethoxyphdn)),N-2-thienybtinethy8bN-({-2d, 1H)
72676 (m 6 4. 55 4 49 and 4. 26 (2dt, lelandz
He, T &plge%n'?% aci'ﬁ‘?‘%d%?@}wﬁ)\] “11 Hz, 2H), 2.99 (g, 2H), 2.63
(s. 3H) '2.27  and Sz hasriaBIOELIB6AY0.008 g, J=08midpl, 12H),), 4. 66 and 1.55
(2d, J=11 Hz, 2H). 15 Exanple 75 -

2- (4- Met hoxyp XYP]]R?-WEEL ‘%’fﬁ??@%@fﬁ $:08901- cycl opent yl pi peri di n-4-yl)

acet am de 1@42ELH75PrEdz@ﬁQﬂélﬂQ7&$ n{gqso%yihHMM(mqu* 3t59)s:;1trt (Ahmsoeacm on was

run at 60 qur Starting materials m nol ,
10 a0y, 20 T AMBLGD M &M@Q)%O%aglb%@bméﬂ))7479%168%3% Vrbbd 912 my
349 UV/ VB | €n7

(2 (A{() Met hoxyp%?ﬁ’g%‘o(éa#gsh en'zﬁ’l{ﬁ Z165%13:1 i%@iﬂ? /687 (m, 3H),

di hydr o- 2H berﬂﬂOrandézSGI(QQ-Zbﬂ),eLLHZ-qnldﬂphﬁc(@yVﬂdi PBEL.i léi)nlanlaqdl 36HEeat2hi de

(SOELHBS) . 25 SUBLHEE 0505 n Dod R o, 561 ) c895: UL ASRLCERRY S0 @ 4

vial and dis acetoni trile
1- ( 3- chl orwpr epy )17 2@ Jei hY BizmRERH . 69m1maaw119memd3®wg,®msmeq ),

the. vial vas Sabebid dralca: 18200 Fouas O B R B ERRE Hh  act oo
with distill ed;zvgamv 11 10, sodi um carbonat e) and 30 di chl oronet hane (3
times) the organi CElxzaier%Ees73V\e£-e("4-1q/Ireitl?o(3(y¥JM].1éngfl)i&?}ulgmr)sfﬁ-lJ—ﬁgge&lr;fﬂ)iperidin—4-
yl) acetamide (SOELH73B).
20 Procedure as SOELH14B.
Reaction-step 1: 4-(Furfurylamino)-1-methylpiperidin (S0ELH66B)
Starting materials: 1-Methyl-4-piperidone (0.5 g, 4.4 mmol, 1.0 eq.),
Furfurylamine (0.43 g, 1.0 eq.).
Product: UV/MS 77/92 (M" 195), 1, (A, MS) 2.812.).
25 Reaction-step 2: 2-(4-Methoxyphenyl)-N-(furfuryl)-N-(1-methylpiperidin-4-
yl) acetamide (S0ELH73B).
Starting materials: SOELH66B (0.21 g, 1.08 mmol, 1.0 eq.), 4~

methoxyphenylacetylchloride (0.2 g, 1.0 eq.).
Product: Yield 134 mg (36%), UV/MS 100/99 (M" 343), r; (A, MS) 2.401.
30 'H-NMR (400 MHz, DMSO, rotamers 57/43) 8 10.95 and 10.75 (2brs, 1H), 7.63 and
7.48 (s, 1H), 7.18 and 7.06 (2d, J/=7.7 Hz, 2H), 6.85 (t, /~7.7 Hz, 2H), 6.44 and 6.33
(2d, /=7.7 Hz, 1H), 6.37 and 6.11 (2s, 1H) 4.5 and 4.34 (2s, 2H), 4.42 and 4.18 (2d4t,
J=11 and 2 Hz, 1H), 3.75 and 3.65 (2s, 2H) 3.70 (s, 3H), 3.33 (hidden, 2H), 3.0 (q,
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concentrated. The title conpound was purified by HPLC and evaporated to
dryness, formng a trifluoroacetic acid salt. Yield 8.8 ng (12% . UV/ M5
100/ 100 Wwoob&ar1 rt (A MS) 2.851. 86 WD 01/66521 PCT/ UBOLiuSr1B187 Exanpl e
77 - 2-(4-Methoxyphenyl)-N(4-nethyl benzyl)-N-[1-(2

met hyl t hi azol mmma@dhyﬁwpﬂmsmdz 5 @q Y=l 1 ase? 8l 19), (63EhdiLA) (2d5@HIHB7 (0.3
g, 0.852 nnDI 0 eq) and 4-(chloronethyl)-2-nethylthiazole hydrochloride
(0.235 g, H?q Hiwere added to a 7 m vial and dissolved in acetonitrile

5 (3n). POt assi umgg Pﬂ:nﬂt—eZ(Qlﬂl@nﬁnﬂthyi—)—ﬁ-(ﬁ-ﬂ)eﬂ%‘lﬁhélyﬁﬁé/tﬁ%l?-JN-Qf- pot assi um
i odi de were added and the vial was sealed and shaken for 20 h at 82C. The
reaction mi xt omethylpiperidin-4-3brasefanide{SGELHESY) ed wat er (nade basic by

pot assi um car bona 4pdi chl oronet hane. The crude product was
dried with SOdI um %ﬁcﬁ(glt#eeasg%ﬁggncent rated. After purification by HPLC the
product was conver Reabtmn{smpcheZ RrdrcopimetryDelé-(Salcthytphemmdibgl dN-(l- ng t he free

base in 1 m di %%}’llé)ﬂr?gﬂ g sy atcgtn&(%g%ﬂq{é eq. HO in ether (2M. This

ni xture was adde 0 an excess f hept ane where the product
precipitated. The sairmgwamslsrmBnM(@yo gviajfonaibl, a0 dgeathiaphers-24hi t € powder
as the product |elg0823 1 (1%, UV/ M5 100/90 (Mt 463), rt (B, M)
11.82. Exanpl &cefyg (% L\t ?&/)phenyl )-N-(2-4-(fluorophenyl) ethyl)-N(1-
15 net hyl puoperl di npﬂacucbb metzamng%z(ﬁpawmsm/g@r@tadw Q(ASMS@EIZBEAE

Reaction-step 1. 4-12-4-(Fl uorophenyl)et m noJ- | - e pi peri di ne
(SORLHODA) - S AR U eer DAISO, o SUAOIR B ens WeiBbis, B0 T304 8 Aol

1.0 | P t: U/ VB
Lt ggq(?\m 237)%9d 1ﬁ5tu @I@B%ﬂyé%)eh@%g@ﬁ Iﬁgzns( %I)”’@%delz@ (88; =11 BROS !

2- (4- Met hoxypﬁéhyﬁl )5— Nd(3279l(2€,lefﬂo’r Shldeyll) H@IB))lQQr((l,l?-H)sr%ﬁhﬁ PHbEA™i n- 4-y1)

acet am de (50EL S 0, 65 mol, 1.0
eq.), 4- 2(5 m?ﬁ%éﬁ%é%@ tz%i:deét Ich oriaéc@ g@%g‘?@ﬁ(zﬁ JQ%?—I%QHZ . Pr oduct:
VEGH CHOOI 2) %ﬁ%ﬁé“”‘“m*""me““@m"“““ 2‘57“?%’%“?"{‘38% Cors, 1y,
7.56-6.8 (m éﬂﬁ‘“l’%’tﬁglpéﬁ‘ﬂww%ﬁ?‘f&@i’(;ﬁ‘gs)?o and 3.95 (2s, 3H), 3.59
and 3.57 (2s, 2H) Prodedurdaslfor {ZRLHHG) excptIBat ZheGBactioh wakun 266X fand 2. 56 (2s,

3H), 2.29 and 2.10 30 (2q, 2H), 1.73 and 1.41 (2d, 2H. 13C NVR (DVEO
172.5; 171.4; 91,3 162.9;

Starting materials: SOELH87 (0.25 g, 0.71 mmol, 1.0 eq.),

20  Cyclopentylbromide (0.288 g, 3.0 eq.).

Product: Yield 91.2 mg (34%), UV/MS 88/93 (M" 421), 1; (A, MS) 4.450.

Example 76 — 2-(4-Methoxyphenyl)-/V-(4-methylbenzyl)-NV-(1-(3-(1,3-
dihydro-2H-benzimidazol-2-one-1-yD)propyl)piperidine-4-yl) acetamide
(50EL.HS89).

25 50ELH87 (0.05 g, 0.14 mmol, 1 eq.) was transferred to a 4 ml vial and
dissolved in 1 ml of acetonitrile. Then, 1-(3-chloropropyl)-1,3-dihydro-2H-
benzimidazol-2-one (0.032 g, 1.1 eq.), sodium carbonate (0.022 g, 1.1 eq.) and K1
(one crystal) were added and the vial was sealed and shaken for 20 h at 82°C. The

mixture was extracted with distilled water (pH 10, sodium carbonate) and

30  dichloromethane (3 times) the organic layers were dried with sodium sulfate and
concentrated. The title compound was purified by HPLC and evaporated to dryness,
forming a trifluoroacetic acid salt. Yield 8.8 mg (12%). UV/MS 100/100 (M* 527), 1,
(A, MS) 2.851.
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162.7; 160.5; 160.3; 158.9; 158.6; 136.1; 136.1; 135.3; 131.4; 131.3;
131.1; 131.0; 131.0; 130.6; 130.5; 128.4; 128.4; 126.9; 115.9; 115.8;
115.7; 1™061e66s2. 5; 55.7; 53.7; 53.5; 52.7; 52.3; 50.7;rdBUS01/048878; 43. 2;
43.0; 36.3; 34.7; 27.9; 26.9. 87 WD 01/66521 PCT/US01/ 07187 Exanple 79 -
2- (4- Met hoxyphenyl Ex Pe7(72-, 2-(dHiMEh P} PRV Gtah dtliyThemtyl)-N-[1-(2-

(1- et hyl pi peridin-4-y acetam de (H0ELHI93C) Procedur s 50ELH14B. A
snmal | amount \A%Féhﬁthli‘ﬁqlécyl'b‘ﬁthﬂbll’@%ﬁ’a“ A5 PIdY(BSELHWMess, forming the
trifluoroacetic ackgpmaki oﬁ%ﬁ%@mﬁa sbep a11d4 (chloromethyl)-2-methylthiazols
4-[2-(2, 5-di net hoxyphenyl | am no H‘lﬂ met h | pi peridine ELH92A?
Starting mat ehygioghlongs 35&%5}9@“’@@ 3(1(9323 gl vl gsl gigplved In elogityle 2 5.
(di i net hoxyph ) , r M 90 (lVHr
279), rt (i N%Hg Ieoé%glu%m ngttgl %ﬁ%s elzlef?alﬁgaérystﬁ o‘?‘BU&Em AR W

2- (4- Met hoxy phddegdland mqﬁal(WSethﬁhhakypﬁEQQIh)aéBh%ﬂ [The\reaction mixture was

1- net hyl 50ELH93C
EO gg? é P pergl |£r1wteid4w}¥h %St%?e%%qgﬂl% %noxy %eny ace rbﬁg}gﬂﬁﬁ 925{”‘8 488 g,
app. 1.0 eq.) duﬂmdue:thaneUMid\lBqu&&l@t WWMH)wlt}mod@& suldiie ade@ceﬂRfatﬁ. 8 (10%

15 MeOH CH2C1 0.z n 4- di.chl.ar ophenyl )
ethyl ] N (1o APV aRgP By HERC RS britist Sy v el P B Blobt S
SOELH14B, ibut dpdsliingest e vl ia 1&ﬁ£ﬁ1&ﬂ@ﬁ@1&ﬁ1&1&£bnﬁ&ddihgmQQSHC]flﬁremefl@M)he
trifluoroacetic acjd salt Reaction-ste

4-[2- (2, 4- Di cHbEBEHER TR @%dﬁgﬁ@m%q topn ﬁﬁ%@ﬁ%ﬂf&%@m whete the@seiEcto D)

Starting mat epiRtgHated: W%Weﬁﬂwzﬁ'r&ﬁé\}eﬁ%ﬁ%v%ér&oﬁ leaamgé Wﬂﬂé@bwdéra@tm )
2,5- (dichl orophenyl et ?/I am ne (0.50 g roduct : UV/IVB 82/ 92

G 267) o roue yieldotens mat aaLRiNIS 1000F (5 $651, BNS) T2
2- (4- Met hoxyphenyl , ethyl)-IV-
(4- Met hoxypheny ))/«;F%kn%?e'isz é‘éﬁk&&é&ﬁ%&ﬁ%ﬂ%@ Ql(ﬂu&loﬁmn(ﬁy thy)-Nelo

nmet hyl pi peri di n-4- cetam Starting eri al’s’ ELHO3D
(0.76 g, 2565 methylpiperidinedry)) acetamidst (FOKLHPA3AY | acet yl chl ori de (0. 488 g, app.
&/e%a/e&)zag oduct : Procé(%sre %SO%E%%IQM 435), rt (A, MS) 4.415. Rf 0.8 (10% 30

Reaction-step 1: 4-[2-4-(Fluorophenyl)ethylamino]-1-methylpiperidine
(SOELHY924) |
Starting materials: 1-Methyl-4-piperidone (0.3 g, 2.65 mmol, 1.0 eq.), 4-
20  (fluorophenyl)ethylamine (0.369 g, 1.0 eq.).
Product: UVIMS 60/92 (M" 237), r: (A,MS) 3.422.
Reaction-step 2: 2-(4-Methoxyphenyl)-N-(2-4-(fluorophenyl)ethyl)-N-(1-
methylpiperidin-4-y1) acetamide (SOELH93A)
Starting materials: SOELH92A (0.625 g, 2.65 mmol, 1.0 eq.), 4-
25 methoxyphenylacetylchloride (0.488 g, app. 1.0 eq.).
‘ Product: Yield 181 mg (18%), UV/MS 87/97 (M" 385), r; (A, MS) 2.783. R¢
0.8 (10% MeOH/CH,Cl,). "H-NMR (400 MHz, DMSO, rotamers 50/50) & 10.9 (brs,
1H), 7.56-6.8 (m, 8H), 4.26 and 4.02 (2brt, 2H), 3.70 and 3.95 (2s, 3H), 3.59 and 3.57-
(2s,2H), 3.4-3.15 (m, 5H), 2.96-2.66 (m, 5H), 2.62 and 2.56 (2s, 3H), 2.29 and 2.10
30 (2q, 2H), 1.73 and 1.41 (24, 2H). ®C-NMR (DMSO) 172.5; 171.4; 171.3; 162.9;
162.7; 160.5; 160.3; 158.9; 158.6; 136.1; 136.1; 135.3; 131.4; 131.3; 131.1; 131.0;
131.0; 130.6; 130.5; 128.4; 128.4; 126.9; 115.9; 115.8; 115.7; 115.6; 114.5; 55.7,
53.7; 53.5; 52.7; 52.3; 50.7; 46.7; 43.8, 43.2,: 43.0; 36.3; 34.7; 27.9; 26.9.
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Exampl e 81 - 2-(4-Methoxyphenyl)-N [2-(3-chl orophenyl) ethyl]-N(1-

nmet hyl pi peridin-4-yl) acetam de (50ELH93E) Procedure as 50ELH14B, but
purifiedvoaoHR532 and evaporated to dryness form ng the tpCtTAUSB@rasTet i c
acid salt. 88 WO 01/66521 PCT/US01/ 07187 Reaction-step 1:

4-[ (3- Cnl or ophenyl yghinple B M-Metmtybuéugl)gem-dz mlmétﬁﬁﬂfiﬂ%li)et@n]ajvtl ng
materi al s: 1-Met hyl - 4-pi peri done ( 65 mol, 1.0 eq.),

(chl or ophenyl Xl-@eqﬁwlameﬁémcﬁynfsetaml% (80%}1?3 Cx product: UV/ I\/B 86/ 88 ( M+
253), rt (A M5 3. %’Zo%edtﬁ@@é%d]iqﬂﬂaheﬂ shrall amount was purified by HPLC and

2- (4- Met h. oxyphenyl) 2- (3-chl orophenyl) et hyI]p N (1-

met hyl pi peri dicHappraiéd tO éﬂﬁ@@lf(ﬁbmg@?c@caﬁlﬂlsﬁ‘g mat eri aI S: 50ELH93E

(0. 67 g, 2..65 mol , 3
1.0 eq ). 10 Produ RederigpSfalt, 44 At A 0.8 (10%
MeOH/ CHZC12) (BOEd2d) 82 - 2- (4 NEt hoxyphenyl) N-[2 (4 rret hoxyphenyl)

ethyl]-N(1- rrethy er| as
SOELHL4B. Purified g"y Qe }ed{/e)éu};il s @%fﬁess gEifs M5t ho
trifl uoroacet i(dinsetodtysihil)etiRdanine (N4t e h.0leq.).

4-[ (4- Met hoxypheny h (50ELH94B) Starting
materials: 1-Met hyll)‘ié ?’M@éﬁ%@@@%’ ‘Z(IAE@%%&E 1.0 eq.), 4-
met hoxyphemyl et hy| @RhdiRn{s@p40294- Metﬁbx@phe}lynM[zanzgd&ﬁfethokwmm%ﬁ{yﬂzv( M
249), rt (A My 2. 9\’%5 Reactlon step 2.

ethyl ] - N-(1

2- (4- Met hoxy ph&EAtylnge VECRANISS

met hyl pi peri di n-4- Mmﬁgﬁ&z@ﬁmesdﬁ@ﬁsméw Stesd gl TRERN 41 s: S0ELHI4B
(0.657 g, 2.65 mol, 1.0 4- nethoxyphenylacetylchlorlde (0.488 g,

app. 1.0 eq. )mezlwwpbﬁw@t:ety oTis DEi8R Zowp( MR ©397) | rt (A MS) 2.389. Rf 0.8
(10% MeOH CH2C12). MWSZ/ (ivﬁ*4'¥‘?i pgéyygggnh) 04/3 f I uor ophenyl)

ethyl]-N(1- nethyl prperidin-4- y acet am ELH9 rocedure as
50ELH14B. Bur iM¢@d/BhCHPLC and evaporated to dryness,

Example 80 — 2-(4-Methoxyphenyl)-/V-[2-(2,4-dichlorophenyl) ethyl}-/V-(1-
methylpiperidin-4-yl) acetamide (SOELH93D)
Procedure as SOELH14B, but purified by HPLC and evaporated to dryness

forming the trifluoroacetic acid salt.
20 Reaction-step 1: 4-[2-(2,4-Dichlorophenyl)ethylamino]-1-methylpiperidine
(50ELH92D)
Starting materials: 1-Methyl-4-piperidone (0.3 g, 2.65 mmol, 1.0 eq.), 2,5-
(dichlorophenyl) ethylamine (0.50 g, 1.0 eq.).
Product. UV/MS 82/92 (M" 287), 1: (A,MS) 4.875.
25 Reaction-step 2: 2—(4—MethoxyphenyD-N-[2-(2,4-dichloropheny1) ethyl]-N-(1-
methylpiperidin-4-y1) acetamide (SOELH93D)
Starting materials: SOELH93D (0.76 g, 2.65 mmol, 1.0 eq.), 4-
methoxyphenylacetylchloride (0.488 g, app. 1.0 eq.).
Product: UV/MS 100/96 (M" 435), 1. (A, MS) 4.415. R; 0.8 (10%
30  MeOH/CHyCLy).
Example 81 — 2-(4-Methoxyphenyl)-/V-[2-(3~chlorophenyl) ethyl]-V-(1-
methylpiperidin-4-yl) acetamide (S0EL.H93E)
Procedure as SOELH14B, but purified on HPLC and evaporated to dryness

forming the trifluoroacetic acid salt.
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30 formng the trifluoroacetic acid salt. Reaction-step 1:
4-[ 2- ((3-Fl uorophenyl) et hyl ) am no] - 1- net hyl pi peri di ne (50ELH94D) Starting
mat er i al svo dv/bdsehyl - 4- pi peri done (0.3 g, 2.65 mol, 1.0 epRCI/USB/07187
fl uorophenyl et hyl am ne (0.369 g, 1.0 eqg.). 89 WD 01/66521 PCT/ US01/ 07187
Product: WV/ M5 74/ 88adtiMi-sZ8 1) 4-[ BtCHldxopliBhyRetBd rmild dembthplpipesding :
2- (4- et hoxyphenyl )-N-T2-(3-fl uorophenyl) ethyl]-N(1-
met hyl pi peri dﬁgﬁgﬁgﬂacet am de (50ELHO5D) Starting materials: 50ELH94D
(0.625 g, 2.65 Mk idndm@eridls: ¥MchyPBLIRNIRREOY l5AZ.68 Jineh 107 bgip 3( 0. 488 g,
app. 1.0 eq.). Product: UV/ M5 100/95 (M 385), rt (A MS) 2.946. Rf 0.8
(10% McOH CHE@arpphemyh) sihylemgee (0.413 g, 1.0 eq.).
2- (4- et hoxyphenyl ) ph 1,27 WMS%VS‘%RN?%E? @t()q%wg)-j\lrﬁl net hyl pi peri din-4-yl)
acet am de 63ELH20§) 10 Reaction step 1: phenyl acetl c aC| d
chl ori de( 63ELH19) Raaddphatep ghefd Medwryphead)-H-[2a35h Thetly )N
transferred t Q& % 1@1‘1%’12' lzaaraig ]m%%n thionylchloride (3 m). The
reaction m xt hours. Thi onyl chl ori de was
evapor at ed of f andStadneng regatit/s:fHEPHONE (1.6Tm < .aigendol, UAEYni4-i ed. 15 Reaction
step 2: 2-(4-Et | ).~ 2 orap yethyl]-N-(1-
nmet hyl pi peri df’?‘n%% l}é%%t%}"l e @é&%gfé’% 2@@%#—117 (0.11 g, 0.47 mmol) was
transferred to a 4Prdduvi: 8IV/RISd 00i196 AV édll)j (A, NS 46doRed.B a8 63ELHL9
(0.084 ny, 1 e 8 \ﬁ? f ded and the vial was sealed and the reaction
shaken for cOH/ S duct was extracted in distilled water (rmade basic
20 with pot aSSI um ERERPRAE2E, 2-piHVeeox gpﬁngl)qwlp(@metﬂmmenm ea@IvWih sodi um
sul fate and concentrated. Purified HPLC. The extraction, drying and
concentration %’%ﬂpwﬁ‘é&t“é‘dﬁﬁﬁetﬁwe&@lﬁ? Ble- di ssol ved in di chi or onet hane
(1 m) and HCL(1 e@rocedurdhs 5@Lﬁlﬁ9rﬁmﬂﬁ§b§§‘ﬁ’i@ anfRQaBratbdioRrpass added
drop-wi,se to an excess of heptane whereupon the salt precipitated. Yield
33.4 ng (18% formmg@eugm&met(q\m&asab) tr 25 (B, M5 10.38. Exanple 85 -
- G - N

2- (4- Et hoxyphenyl) R i zl Pﬂ{bﬁ?ﬁs él!_dy ile) acet am de

(63ELH21) 50ELH4 (6
Starting materials: 1-Methyl-4-piperidone (0.3 g, 2.65 mmol, 1.0 eq.), 4-

vi al and (50ELH94B)

methoxyphenylethylamine (0.40 g, 1.0 eq.).
20 Product: UV/MS 74/87 (M 249), r; (A,MS) 2.935.
} Reaction-step 2: 2-(4-Methoxyphenyl)-N-[2-(4-methoxyphenyl) ethyl]-NV-(1-
methylpiperidin-4-y1) acetamide (SOELH95B)
Starting materials: SOELH94B (0.657 g, 2.65 mmol, 1.0 eq.), 4-

methoxyphenylacetylchloride (0.488 g, app. 1.0 eq.).
25 Product: UV/MS 100/100 (M* 397), ; (A, MS) 2.389. R¢ 0.8 (10%
MeOH/CH,CL,).
Example 83 — 2-(4-Methoxyphenyl)-/V-[2-(3-fluorophenyl) ethyl]-N-(1-
methylpiperidin-4-yl) acetamide (SOELH95D) ‘
Procedure as SOELH14B. Purified on HPLC and evaporated to dryness,
30 forming the trifluoroacetic acid salt.
Reaction-step 1: 4-[2-((3-Fluorophenyl)ethyl)amino]-1-methylpiperidine
(50ELH94D)
Starting materials: 1-Methyl-4-piperidone (0.3 g, 2.65 mmol, 1.0 eq.), 3-

fluorophenylethylamine (0.369 g, 1.0 eq.).
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di ssol ved in dichl oronet hane. 63ELH19 (0.089 ny, 1.0 eq.) was added and the
vial 30 was seal ed and the reaction shaken for 20 h. The product was
extracteavoni/eisetil | ed wat er (made basic with potassi um ceeboR@rE187pH 10)
and di chl oronet hane. Dried with sodium sulfate and concentrated. Purified

by HPLC. The extr agkddabs tm/Msng/@r(Mzsamqama)um was repeat ed and the
product dissolved in di chI oI ONE ( HCI 1 in ether)
i s added. This ni xt BegUgRsCR4ded i il g Bl (y1/ 66521

PCT/ US01/ 0718 erlehb &[@nm@ra@éﬁgmet(mmsmpr eC| pi tat ed. Yield 31.1 ng

169 W/ M5: 7927100 (MWF 385 VB) 2.573. Exanple 86 -
5 ( (/21 met hy! phenyl fmwafewl% 110m9$@@ é@f&m namgn § Op), &

3- hyd 54~ T
(N-((Z ;rgﬁyl phe ?‘ﬁr%gﬁﬁ?%t}@g?m@r@g% %}Eﬁ ég erl d| ne (50ELH25) (105 nmg,
0.48 mol) and 3 hyPdedoxty - UV AE$ WW&&%&SME(A SeiMo(RY-$Hg0%0. 48 mol )

wer e di ssol ve aﬁ: O m). Diisopropylethylamne (DI EA 250 L, 1.44
mol ) was adg/é(gﬁf[ 2 \%d by brono-tris-pyrrolidino-phosphoni um

h tex af | gor ;)pho;s ppat ExappleBdOR- (@&ﬁoxmheliylyfzf-[Mg%lpg@hdnﬁlh?ﬁyﬂ-wb(m te_ was

stirred at r r s added, an e reaction

m xture was eﬂ?ﬁ‘é‘? SYW‘}\%E fé&%m{‘%%gg@@ Dryi ng by Na2SO4 and

C(ﬁncent ratllooE yl( el gegttondte &Euﬂeymﬁﬁﬁﬁdeﬁb acidvblhlohde(éBELHIY i f i ed]c by fl ashI

chr omat ography (0-30% Me CH2 This ve 105 570 of . the title
g Fé%‘?’ﬁyag q@é% %/é&#q& %J‘Gd 1kl #¢et hod

conpound as a whitée"

A) showed M+338dyed M/ Mok Hé{@ﬁ/@?nl) flrhle M&E%mmuﬁoér‘&as shak&RBER.C B@mrrer S
52:48):8 7.18-6.58 (m 7 4.53 31and397$2m 1H) 3.82 and

3.81 (2s, 3H) howsgBhiamdchiorsis Waz§vap2ﬁ}ed Oﬁf o thavgsultingsprodyet wossed 2’ 41 and
2.32 (2s, 3H)me&%g and 2.12 (2m 2H), 2.29 and 2.27 (2s, 3H), 1.83 and
1.74 (2m 2H) : and 1.33 (2m 2H) Exanple 87 -

N- ((4- et byl pheny| Readtioy siep R 3-(4- E&mmhgnyrb)em[&(ﬁﬂnoxypl)enzl)etmci] -N-(1-

&))(?4d:r2¥ﬂ;%%gn§dglﬁ’er?ﬁ§%)%@|\ag§l# M%ﬁ l pérl di ne-4-yl)-2-(3-hydroxy-4

met hoxyphenyl ) acet apEdE17 @MTQZB)nm&meraI@feﬂr%tmm) viabsddisslgédi@md i n

0 204 ol ) detoniRte LS GREF PRl Ebh R RO o 1 or
stirring for ZnhdveactionRRikBRRRI20 QlZTMTé-ﬁIOMSW@M@dCﬁ@ﬂI difiitletiwatet (1Badsd@sic
TR AR R R T S
MH+=369. UV/ Mah§RcnbOQf-90. Pﬂf‘fﬁdﬁw HKP4QE The extraction, drying and concentration was

repeatedand the product re-dissolved in dichloromethane (1 ml) and HCI (1 eq., 2 M

in ether) was added. The mixture was added drop-wise to an excess of heptane
whereupon the salt precipitated. Yield 33.4 mg (18%), UV/MS: 92/100 (M"399), t,
25 (B, MS) 10.38.
Example 85 — 2-(4-Ethoxyphenyl)-N-(4-fluorobenzyl)-N-(1-
methylpiperidin-4-yl) acetamide (63ELH21)
50ELHA4 (0.11 g, 0.49 mmol, 1.0 eq.) was transferred to a 4 ml vial and
dissolved in dichloromethane. 63ELH19 (0.089 mg, 1.0 eq.) was added and the vial
30  was sealed and the reaction shaken for 20 h. The product was extracted in distilled
water (made basic with potassium carbonate, pH 10) and dichloromethane. Dried with
sodium sulfate and concentrated. Purified by HPLC. The extraction, drying and
concentration was repeated and the product dissolved in dichloromethane (1 ml) and

HCI1 (1 eq., 2 M in ether) is added. This mixture was added drop-wise to an excess of
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MHz, CD30D, Rotaners 33:67):8 7.19-6.47 (m 7H), 4.54 and 4.53 (2s, 2H),
4.23 (m 1H), 3.83 and 3.58 (2s, 2H), 3.46 and 3.40 (2br d, J=12 Hz, 2H),
3.02 and wo9B66301 (2br t, J=12 Hz, 2H), 2.79 (s, 3H), 2.33rands@/@®7(2s,
3H), 2.17 and 1.84 (2dg, J=4, 12 Hz, 2H), 1.87 and 1.48 (2br d, J=12 Hz,
2H) 91 WO 01/ 6652de WHF&gon QAL Brcipiixiadmtield83.1 mg (16%), UV/MS: 94/100 (M*

- N-((3- hydroxy-4- met Izlg)hen%/m)methyl) N (1

met hyl pi peri didg2 Rt )94*9 > t hoxyphenyl ) acet ani de (57NMBT54B)

N- ((/4- met hoxypheny gk aRi m/da) = N=(@F Byl el dineth dindfymol ) Was
di ssolved in 4%fo?%{n cbam |r$mr]rigt hg%@ﬁ&hﬁ SO% g‘ﬂcgml l(3) V\ggnadded 5
under argon arﬁj'hyﬁ@xyéa@ﬁh@ﬁyweﬂmtamﬂeﬁéﬁ’{ 2B ref| ux for 24 h. The
mxturevva filte he inred with
conc. to pH 1. nce at I gllﬁléty@e@ IIOhlemf‘#hlryiop\a/v (})llam\é@%ﬁﬁﬁb Qogurl fied

by flas h chr omeg, 68 aphyl) am%mrwmtmxwhsnﬂaw AEd (R me.d.4f mmoP49 ny

(3050 o 1 - ssolef ¥ DRI Rend b HotbG e RBuEn B0 UE, EAA bifporls 75 12
VUV;//S NS((j :V?s:;){ \%g@vals gddr;‘grfbmdd Byﬂntrdsmd)msggmoﬁdme thst&iﬁlﬁB))exz(fRﬁrdmospﬁatBBI mol )

| b de (32
my, O. 231 ¥Brel g{mo %gl}i’(’i‘?’d’ )( th‘f_’)m F’% ﬁ%’ %th&?eé%Qag ((:ool ed
to 0 C v&a%%d&@i a&nﬁé?eamlxﬁlx%@wésd&@dc@@%h @mg@@xsogqﬂ;at h was

renoved. Afte tﬁe reaction mxture was evaporated and flash
chr omat ogr aphﬁmgbﬁ%ah&@-mﬂmonmm 12?11&\6!3’11(?650%1’1@;\’%/}11011 was

s 5 wn o soPtIEEH RSB IRIBA to- oA IR B S5 E e
(method A) sh@s®Ed) dﬂm@@wﬁconwmﬁ(s%\ﬂ%/s@ﬁd R¢=0.20 (10% MeOH in CH,Cly).

N- ((3- hyd -4 | hyd )a 4= AN 00rc o, < | lipi peri di
UsrveTaag (S HEMY GRS BT sl B4 PR AbG el

Met hoxyphepyl mbﬂ ROk 513945{81577 18-633 1S 7HyalsE (Was)adtieshdd omneing eHynder
argon. After , - hept m.) was added and the m xture

evapor at ed. FI358§rrﬁndékﬁldg%@%r%%ﬁd@@j@%’z%é-@ﬁ WA PEI 2Phgé! 11213 Ag2(32%

of the title QNRR I C12+350/
NHACH) . HPLC-(EMS 25}'?@%%@5@&% %im)zgzk/l%&d%{?@zs %g//;ah%% H-NIVR (400 ’

VHz, CD3CD, R&[Zaﬂnérls%&@ma?ﬁi) 8 7.28-6.55 (m 7H) 4.48 (s, 4.37 and
255 (n 1. 3 e <ﬁ4§ﬁeﬁﬁ%@aﬁ%i§%-é-%gthé{ﬁﬁﬁafw g,
1.86 and 1083 3 Q-rdlh)ﬁlﬂ)lxypheﬂﬁ)amdnﬁd%7m46) J--12 Hz,
N-((4-methylphenyl)methyl)-N-(1-methylpiperidine-4-y1)-2-(3 —hydroxy—4—
methoxyphenyl)acetamide (57MBT12B) (52 mg, 0.136 mmol) was dissolved in
CH,Cl; (1 mL) and cooled to —78 °C. Boron tribromide (1M in CH,Cl,, 204 pl, 0.204
mmol) was added dropwise and the cooling bath was removed. After stirring for 2 h,
25  methanol (2 mL) was added and the mixture was evaporated. The resulting oil was
purified by preparative HPLC to give 24 mg (48%) of the title compound as a white
solid. HPLC-MS (method A) showed MH=369. UV/MS(%)=100/97. 1H-NMR (400
MHz, CD30D, Rotamers 33:67): & 7.19-6.47 (m, 7H), 4.54 and 4.53 (2s, 2H), 4.23
(m, 1H), 3.83 and 3.58 (2s, 2H), 3.46 and 3.40 (2br d, /=12 Hz, 2H), 3.02 and 2.95
30 (2brt, J=12 Hz, 2H), 2.79 (s, 3H), 2.33 and 2.28 (2s, 3H), 2.17 and 1.84 (2dq, J=4, 12
Hz, 2H), 1.87 and 1.48 (2br d, /=12 Hz, 2H)
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30 Exanple 89 - N-((4-nethyl phenyl)nethyl)-N(1-nethyl piperidin-4-yl)-2-
(4- bronmophenyl ) acet am de hydrochl ori de(57MBT70- 1D) 4- Br onophenyl acetic acid
(54 ng, Wa@bReasepl ) was di ssolved in CH2C12 (2 nlL), and PCT/US01/07187

N- ((4- met hyl phenyl ) met hyl ) - 4- am no- | - met hyl pi peridi ne (292 ng/nL 92 WO

01/ 66521 PCT/ USO1/ Gkafhple SB-ONK(BSRYdibkRB-rhéih i melﬂ);;).y,(rllﬂ. 229 mol ) and
pol ystyrene supported diisopropyl ethylam ne (PS-DIEA with a | oading of

3.57 mol / g, 1othylgivegidips-yDrkth-methasyphenehpcetamido STMRTS4B)
bromo-tris-pyrroli %@@@hﬁpﬁﬁ@@m eA i1 HRARHRNG (DY B P md0 Mo/ i,

stock solution, 1 m,; 0.334"mmmol). The 5 reaction mxture was shakéen for 1
h at r.t. and Wasldiseolzefl i ofoamisrasides msthapotd 6Granhoyl 10% Pd& (dxorrandéedcol umm

(0.88 mmul /g, . : . i I . d the
remai ni ng Sr o&ltk}g%r a\f\%ogl‘eagﬁﬁegg& (t)lp?ﬁltn\ﬁ@%%gtl}gn\éﬁgﬁogﬁﬁ L?‘(ajf?/éo %\Iﬁ%ﬂéflﬁwﬁe\? anol
(2*4 mL) and ditepdritmegh cclikeand disufiltrate gvas atidified withicoer. 81 tdwldligh silica (H=4
cm D=l cm wth t hanol 2C1L2 1:.9 (20 nl), .eV ted and subjected to a
10 second ion éeo%%gﬁg%n FS(‘*%%Y%‘??W 8§?%€W§? ?)%i?ed %glﬁ%sa%%rﬁrﬁé}o a}L%h}vaas hed with
met hanol ( 8* 4 (MeDHAOH,C1h 8:7re3bd o NIMIPIto give 24 81%3 eth-ahfnotlhe col um with
10% NI-l40Hin(l:rl§t anof .éz*éaggr d e)v gor tgﬁz_?;n r)b Ond ¢ unp. The
product was dRELAPHERing (S %&5@? 1?5% '131(3 ‘%ﬁ\z?@gﬂ%f?ﬁ% Li1.0 M
0.1 ni, 0.1p nmtyo) NE®ST) aeeiecMd Geetsdl Bi showeV BB adde i WIS kenvane (3 nl)

and evaporation afford_éd 29 15 ngy _§_250 of the title conmpound as a white
solid. Rf 0.31 (10%Aveoerinetbypwepfine (PRI (Hem8dy2E)mBabwed MA=416.

UV/ MB( %) =100/ QoG5 fRh &SI (1 mL) and 3-hydroxy-4-methylbenzaldehyde (32 mg, 0.231
N- ( (4- met hyl phenyl ) met hyl ) - N- ( 1-'et hyl"pi péri di n= 4-yl )-Z
(4-i odophenyl navel) amd abetihigaid (GSMLY meteqd87dVB Tz 0xigtie WEseooled toc) Wonpound was

d I | MBTO4. Yi.el d: .2 2699. Rf=Q0..31 (10%
Vo | n o 3R R B stk Rne g R B Tob AT |
Ex l e 91is N3(H the BRE By b o Biad flashiet ' i @0-80% MWEQH 2
(4??12)-; op§| )ps(tjfegg?a‘gt}eﬂtrgm gﬁ@ﬁ&;i%imﬁﬂ%ﬂéﬁgﬁﬁwg til\tyI% conpound
was prepared BAY 479ne Z?rélo . IroXp- gLy ewa) ?@'q%%&%r%o'hzo. 31
(10% MeCOH i n Giztigheridi-G7MB T4 BoswBke SINaVRE MY MeOHM/ AR +100/ 97.

Exanpl e 92 - N-(("4-methyl phenyl ) et hyl) - N- (1- net hyl pi per i di n-4-yl) - 2-
(4171 11 vor omSeHoRTHRER T cat b akod yhmetd BT Gels BTGB e (111 ¢

conpound was pr epangds AG&8k i Mty HRNANRS Ry 1M no- Wnfhifipistridl

20 (57TMBT44C) (27 mg, 0.115 mmol) was dissolved in CH;Cl, (2 mL). 4-
Methoxyphenylacetyl chloride (17 puL, 0.115 mmol) was added dropwise under argon.
After 3 h, n-heptane (3 mL) was added and the mixture was evaporated. Flash
chromatography (0-20% MeOH in CH,Cl,) gave 14 mg (32%) of the title compound
as a white solid. R=0.32 (10% MeOH in CH,Cl; + 3.5% NH,OH). HPLC-MS

25 (method A) showed MH=383. UV/MS(%)=99/96. 'H-NMR (400 MHz, CD;0D,
Rotamers 63:37): 8 7.28-6.55 (m, 7H), 4.48 (s, 2H), 4.37 and 3.95 (2m, 1H), 3.78 and
3.77 (2s, 3H), 3.06 and 2.89 (2br d, /=12 Hz, 2H), 2.42 and 2.32 (2s, 3H), 2.40 and
2.12 (2m, 2H), 2.18 and 2.12 (25, 3H), 1.86 and 1.83 (2m, 2H), 1.75 and 1.35 (2br d,
J=12 Hz, 2H)

30 Example 89 — N-((4-methylpheny)methyl)-N-(1-methylpiperidin-4-yI)-2-~
(4-bromophenyl)acetamide hydrochloride(S7MBT70-1D)

4-Bromophenylacetic acid (54 mg, 0.252 mmol) was dissolved in CH,Cl; (2

mL), and N-((4-methylphenyl)methyl)-4-amino-1-methylpiperidine (292 mg/mL
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30 (30% . R1=0.27 (10% MeOH in CH2C12). HPLC-MS (nmet hod B) showed MH=421.
UV/ M5( % =100/ 99. 93 WD 01/66521 PCT/US01/ 07187 Exanple 93

-N-((4- movorgi/pdsenyl ) met hyl ) - N- ( 1- et hyl pi peri di n- 4-yl) - 2- PCT/US01/07187

(4- et hyl t hi ophenyl ) acet am de hydrochl ori de(57MBT70-5D) The title conpound
was prepared agrREcih 1h@mm1 VB4 . mﬁél&hﬁpo%%tﬂ&e sigooed Rf=0.30 (10%
McOH i n CHZCth%. HPLC- M5 (et h }q showed =383." 5 UV/ M5( % =100/ 99.
Exanpl e 94 léaprmlﬁwlgn@ﬁwsm yiith-aNpadingad By pinplés: i18? me40.087 - 2-

(4- (N, N-di met e T70-6D) The title
conmpound was g’?@%@ gggggngE%g%amg%gﬁ%%&%%%@éww ng (159% .

Rf =0. 25 (10% maﬂmmp@b@mtz)@ymfclml(gm ktock sajution ) 1 eoWed4 MkoiBGbe

UV/ M5( % =1Q0/ 1

N- ( ( 4- et hgl pﬁ%ar?ufn} Ir%) l\xsa%%}aikin ir'% t1 P%lyalt f) It 63(} iﬁgered 2nt§ fl)pgeﬁxiashed (methanol)

(4-ni trophenylu)mmhmgedeluhmc{f)@&hirmugdeg)S’m&'BEﬁmﬁh)s wWiraed with methang@gidd was
prepared accordi.n o exanpl e T04. d.. .28 7 27 (10% MeOH
in CH2C12). HPY ﬁ%érﬁ(erf%?’ﬁ‘gg‘gé)rg@ﬁ‘bw& %?ér"%@f“’@@‘%@@g@gbhoo

Exanpl e 96 - NodifAon@thipheayapomicdyTheMedukimpriiinydsgilReaittlotsida)(H24

(4- met hoxy- 3- net hyl p %nyl ) acet am_de hidr ochl ori de(57MBT70- 8D) The title
conmpound was ﬁ%ﬁ%%rléﬁl Aatgpethang/eH2 e A PR mbms reaporatpdng. subjactidyto 4 320 |

Rf =0. 30 (1Q% t . 20
R 7039, L18% eGghéh GoRL2 Lot R GsMRnloTe! N9 driBeombiheed Mz

N-( (4-net hyl p imﬁlsqnph@f“ﬁ wiD) and the reveainipg progust ivas aluedyoif the column with 10%
(4-pyridyl)ac " s
pr epar ed acco?\g}graé{j tﬁléﬁitgé&?p %ﬁ?g&é Z@I%gad%%otl% #Q?@uﬁ%@%ﬂ%@d ﬁO% Me OH
in CH2C12). Hma@dwsﬂymmc&)mé holwedd W:xs&sﬂlyleﬂﬁr OV MBS0 99l G0V 10001)
Exanpl e 98 me I t eridi
(4- met hyl phenﬁ a%ggg%aﬁ(d otﬂﬁg?é V)aé ﬁ‘lﬁ%ﬁit ?I_ Eé}ﬂ?@q@fg% a%iu 1£a:t1%n %ff%s%ﬁjzra?d was
prepared aGcomil (29%d) of daitip cempddihd4s a Whité hlid1R~0131 ((%Meomn:cmzm% MeOH in
GG 2). HPLOy (R hodh Al SROVEFMHTAS Skt g) =100/ 100. 9

Example 90 —~ N-((4-methylphenyl)methyl)-N-(1-methylpiperidin-4-yl)-2-

(4-iodophenyl)acetamide hydrochloride(57MBT70-2D)

The title compound was prepared according to example MBT04. Yield: 33 mg
20 (26%). Re=0.31 (10% MeOH in CH,Cl). HPLC-MS (method B) showed MH'=463.
UV/MS(%)=100/98.
Example 91 — N-((4-methylphenyl)methyl)-N-(1-methylpiperidin-4-yl)-2-
(4-(2-propyl)phenyl)acetamide hydrochloride(57MBT70-3D)
The title compound was prepared according to example MBT04. Yield: 36 mg
25  (34%). Re=0.31 (10% MeOH in CH,Cl,). HPLC-MS (method B) showed MH "=379.
UV/MS(%)=100/97.
Example 92 — N-((4-methylphenyl)methyl)-N-(1-methylpiperidin-4-yI)-2-
(4-trifluoromethoxyphenyl)acetamide hydrochloride(S7TMBT70-4D)
The title compound was prepared according to example MBT04. Yield: 35 mg
30 (30%). Re=0.27 (10% MeOH in CH,Cl,). HPLC-MS (method B) showed MH=421.
UV/MS(%)=100/99.
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WO 01/ 66521 PCT/ US01/ 07187 Exanple 99
-N-((4- (hydroxynet hyl ) phenyl )nmet hyl )-N- (1
met hyl pi ped vdéas2nd- yl ) - 2- (4- met hoxyphenyl ) acet anmi de hydr ortT/ws1de(E7NVBT72D)
To a stirred suspension of LiAIH4 (285 ng, 7.52 nmol) in diethylether (10 5
m) at 0 C was add@ftampfedd3ut NQU-mbtdtphivayiphensy N-a-aehelpipdiding-y1276 mol )
in diethylether (5 nL) over 15 mi.n., The grey reaction m xture was heated
to reflux for (4maihylfiriephenghanetamjde Bydroghlorigg(TMBL0r50)was t r eat ed
successively with wat @fe EcnptBuhd WZ%r_eﬂ[)\ﬁ‘g'hc(cgrd{Hg)to@i%_ RBITOL 2y Rle) 3510Mer

i

vigorous stirring. The resultln%é e slurr was filtered and, washed with
CH2Cl 2 (20 mL)33%XkRrae80 0 aMeRHaa§iHCoh APLEME (mefhpd B) shawted MHEE3$3but anol

(20 nL) and e b 0Mhoydee! ded an oil, which upon flash chronmatography
(0-15% MeCH iﬁ%ﬁ)m(%vgg 152 nmg (29% of 4- (am nonethyl)benzyl al cohol

(1 SK/e NB'rI]'5|Zle as a whifxempl 4d- Nfé(fer.msﬁny(1;8:(9%1llma@lat_vl)W—(lemlgtbqylzpilaermi@@tﬂlrin-m{SJH)n.L

- Met -4- A . t

15 and 4- (am RoRRaeisbimalsh PRtonlR by o sBpi e | (0
added foll owed by Taeétlé commmiudd (viLfrepgred ddabidiEhb é2npdgMBIL046 mMmol ) was
dded and th ' t d ! [ '

vapor at ed and 20 NG (e yovEse ankist Mept B SFE IR M SRy )
d1[K|i-??4Wi(lt1'Iﬂ y?o met h 73@\62%7@{48%%0?% :1%2nggl(%%rreth | pi peridine

0 -(li X - 4- - l | 4l
(57MBT56D) )a/.S a KhiEt"ég’é’ p95ct X’ﬂzﬂt@ﬁbélp(hﬁw}mﬁhé}'ﬁéﬂoméﬂlﬂﬂ)gpeg‘i(ﬁ&éad).-z-

UV/ MS( %9 =100/ ﬁ@-gitr%ﬁeﬁﬁgﬁd%iﬁéM%@%@ﬂb)i&&gmlm| )-4-amino- |
- et hyl pi peri di ne ;57_ T56D) 52 mg, 0.0853 mmol) "was di ssol ved in CH2C 2
(2 mL) and 4- net hdkyphessanssad yes prpased ateording to example Bt Yielgad8 sgded

dr opwi se. The éiﬁ@' ‘i&%\‘;&%@@%‘ﬁé@h&% (ggf?cul?)lt f@i@%ﬁgxgetﬂo&‘?gﬁﬁgw"éﬁ‘gﬁi%g@ﬁo L) was

added fol |l owe ation. on of sodium mmol) in

met hanol (12 MUOVAMEE%)a9Ed0. After stirring for 4 h, the solution was
transferred to a prewas (et hanol i 1ange col umm (0. 88 ol / g,
I g) and washed w tﬁw&?ﬁﬁ?ﬁ@e@{;ﬁh%ﬁgﬁ@w ilﬁg&gﬁéﬁﬁéﬁnﬁ slfg})ut ed
of f the col umid-meiioxiBlantidPenyl)acetanddohydrdtlode(FTYIBATA-8®Yapor at ed. The
resulting oil was filtered through silica (H=4 cm D= i 1.h
ot hanol f CHzC12. 2: 8¢ S feyPova) Hiemare! srordeas eral Y T obebng’ men
exchange col uE%)R8D.30@0%:MeCH)in CHNEL ) CHPUINV S4B cthes Bpshowed M Banol (8* 4
m.) and the renaini n? Prﬁ)duct was eluted off the colum with 10% NHACH in
95 20  UV/MS(%)=100/99.
Example 97 — N-((4-methylphenyl)methyl)-N-(1-methylpiperidin-4-yI)-2~
(4-pyridyl)acetamide hydrochloride(S7TMBT70-9F)
The title compound was prepared according to example MBT04. Yield: 18 mg
(17%). Re=0.09 (10% MeOH in CH,Cly). HPLC-MS (method A) showed MH =338,
25 UV/MS(%)=100/100. .
Example 98 — N-((4-methylphenyl)methyl)-/N-(1-methylpiperidin-4-yI)-2-
(4-methylphenyl)acetamide hydrochloride(S7TMBT62B)
The title compound was prepared according to example MBT04. Yield: 10 mg
(35%). Ri= (10% MeOH in CH,Cly). HPLC-MS (method A) showed MH=351.

30 UV/MS(%)=100/100.
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WO 01/ 66521 PCT/ US01/07187 nmethanol (2*4 nL) and evaporated on rotavap and
oi | punp. The product was dissolved in CH2C12 (0.5 nmL) and HCL in

di et hyl etepn1/46520 M 0.1 nL, 0.1 mmol) was added. The sobar/Usn/oasy added
to n-heptane (3 nL) and evaporation afforded 14 ng (3 9% of the title

conmpound as a whit g Rvx-t (15 HPLC- M5 t hod
B) ms)hlcj)wed NVE 38|3 E\’){\?%Ewbg_loé%( §d£&@%ewbﬂylmﬂm « (metho
2- (4- Chl or ophéwgthylpmﬁp@mw‘étyhgﬂl %e‘ﬁﬁt}lpymhﬁpyll)acetamlde

i sopropyl pi perﬂym&hfoﬂdeﬁmrﬂm e (47AKU-7) 1-Trifluoroacetyl -4-piperidone
(47AKU- 2) 4-Pi peridone hydrochl ori de nonohydrate (3.85 g, 25 nrnol) and 10

Tri et hyl ami ne (10. Eomstlrrvcssusmrmpn\wél@lﬁaﬂw;rngiVsﬁs?,@mm@aim dethyjethed (10f

di chl or onet.han n tirr f or re cool ed on
Ceorbat e Snd MR Bk ok it B oy KGRl (0T 2 MBI, P00 5C 0
over 10 min. |disthyldibdri{5 wa9 overit\eid. Hiedgrey rehdation nwamratzasrlreaﬂd oveflmx G B.

Addi tional triflyoroa de (2 and e mxture was
stirred for 1DBhpIteRgep ’Pg{“ié@ﬁ’ff)rx%éé DEET g‘gﬁuccﬁ?‘?évse Patey ﬁ%palzﬁj and agq.
phase was r e- exOrRE! L) mdt%teil(g hﬂgmad@tvtg@ﬁms stifeRBLTHRG Esudir@antiie spgSes wer e
washed with brine, drie concentrated (400 giving 4.97 ¢

(100 47AKU 2vaa§ﬂt91@fi B eThod FARE THELAZ) B0, TGmHIGGT A $HCGI B MRS an )

Rf = 0.8. {4H Y 8% 3ic i o 61 (4H,
N oo (CDCl%\B 6440, ol(@@%%)a d@vagér ﬁZny?ﬁ ﬁ%dal(&k*wtﬁféh p%n?ﬂs,@m 5( m.

4- (4- Met hyl berwhlgﬂmtngmpﬁyiﬁ) ﬂﬁ%fMQQHua@Hz@t)w@m mgﬁ@%)zpfAKu 3) 47AKU-2
(4.97 g, 25 d 0

met hyl benzyl - %ygﬁﬁﬂb%@ﬂﬁﬂ%%ﬂ)aggﬁ%%@ﬁ eﬁs&égoéthﬁ??}elén and
acetic acid (GECM*)BWH until pH 5. NaCNBH3 (3. 15 g, 50 mol) was

sl owW y added. 25 netl rri for 20 hrs an partly
renoved on the rot iﬁ‘gethﬁ‘gﬁ%?% oBF §(4 rag73[’5\"18?1 SiEd sy Vaeﬁé M@I\Qﬁ‘ad wat er
ver e added suntahd 4RkEnikOmethFBSeHlaNEER (%DBTSQEQl@Uhﬂg,aHB Rhayevasagdddhen
re-extracted twice with dichloronethane. Conbi ned organi c phases were

washed with brelipsvedhy ageticeagiddyat MLWMﬂ&é%@aﬂr%ﬁmw{)M)ad@qd@ééw 6.94 g
(929 47AKU- 3m111§8é1\(1%0st42'%§/;%§?§/§h§g%&t%&qﬁ&nllr%Qg%m%a and IV NP5 HPLC M5

(ZN.(EZh(():ﬁI ﬁ? ophemly) WasMddeth Retravyibberth {JHCN(¢15 mk), fhaeg wile BestGiapér i di n- 4-
yl)acetam de (ﬁgp’%‘r‘( ltl_on gage 152 mg (87%) of N-((4-(hydroxymethyl)phenyl)methyl)-4-amino-1-
20  methylpiperidine (S7MBT56D) as a white solid. HPLC-MS (method B) showed
MH"=235. UV/MS(%)=100/100.
N-((4-(Hydroxymethyl)phenyl)methyl)-4-amino-1-methylpiperidine
(57MBT56D) (20 mg, 0.0853 mmol) was dissolved in CH,Cl, (2 mL) and 4-
methoxyphenylacetyl chloride (26 pL, 0.171 mmol) was addéd dropwise. The
25  reaction mixture was stirred for 1 h and water (500 pL) was added followed by
gvaporation. A solution of sodium (5§ mg, 0.179 mmol) in methanol (2 mL) was
added. After stirring for 4 h, the solution was transferred to a prewashed (methanol)
ion exchange column (0.88 mmol/g, 1g) and washed with methanol (4*4 mL). The
remaining product was eluted off the column with 10% NH4OH in methanol (2*4
30 mL) and evaporated. The resulting oil was filtered through silica (H=4 cm, D=1 cm)
with methanol/CH,Cl; 2:8 (20 mL), evaporated and subjected to a second ion
exchange column (0.88 mmol/g, 1g). The column was washed with methanol (8*4

mL) and the remaining product was eluted off the column with 10% NH4OH in
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WO 01/ 66521 PCT/ US01/07187 47AKU-3 (3.01 g, 10 mml) in 25 m of

di chl oronet hane was placed in a 100 m flask. Triethylamne (1.4 m, 10
nmol ) wasvadded2and t he m xture was cool ed on an i ce-bat PCEUM0L7187r ed f or
10 mi n. 4-Chl orophenyl acetyl chloride (1.90 g, 10 mmol) was dissolved in

10 m dichlor %@ﬁdﬁ@ﬂ@*@ﬂﬁ)aﬁda&pﬁﬂa@%ﬁrét@vatpaﬁd biRme The o&wms 5 After 15
mn. the ice-bath was renoved and the m xture was left for

Preci pi t at i on diselveshindrRald (Opral) adHGlam disthyiethes (WM. pHéﬂLnébhE’é??ﬂ)r‘&%sed at

aspirator pr f f;% niffE)anl
chr omat ogr aph;ejla%g1 E%i@?ﬁ}?ﬁgﬁégﬁ gnﬁlﬁ he ¢3ane zllé{éépf&a%nizﬁszﬁfb §
i A)

47TAKU- 4. TLC (ADepef the dig W@%@%@r?e‘)’hﬂﬂphd: R;—Qs16

MF=453. 0 (WV/ o _

2-(4-Chl or g?o/hgﬁ(lé N%%%@o‘i%%%‘gendzw %\%—%W@élrs /3) 1% 9?” ) acet am de

(47AKU- 6) 47AKU- 4 ExaBlegt00-3-Hrhlprophenyd)-3dimettylbenzy)-M(1-of net hanol .
K2C03 (3.5 q.. ion. After magnetic stirring
for 20 hrs, Sc?p{?%lplrl%&gﬂ ga&‘am@%‘ﬁ@r@fj After 4 hrs nmagnetic
sai){)rimng rreélhangl maﬁqofg@%tabgtylneﬁ@v@%bngmw(empor ation(400 . Et hyl]I acgt athe
a. phase was. ¢ hon4EPRIERUSER R Ssp e P ch, 2 REOTL8Rb ned or gani ¢
phases werg drirRehyR¥ahe MBS, amnﬁﬂyw&%mpq@s&m&ﬁh 190416y 1.95 g (100%
47AKU- 6. TLC (20% et hanol in dichlor onet hane) : 0.3. HPLGC- MS (Met hod

A): M=357.1 (dw,lq‘;gp@‘gaaa@@pg 5‘91rred2@r 10 min. Reaction mlxture was then cooled on ice-bath

2- (/4- Chl or ophepy b Nidafe e BYd-RERZY i %&&ol)%@%ﬁ@ﬂﬁd@@&&e@'wnﬂn%é
acet am de (47AKU- 7% 47AKU- 6 (358 ny, ) was dissolved in 20 m of

acetonitrile. baﬂflrwaétrmb\éﬂ&lanén(l&ww s Stll:[@ﬂ @ﬁmlghtv@@lmb@lﬂaﬁf@awlﬁt ure was
stirred for nﬁ{D{ﬁ Ivedln
5 nm of acet o%nw(ﬁlll e ang%%%mcjﬁib%ﬁ qﬁxe&%g'g Iirroeﬁf%IXtUrgt |cr(1)g{\}\)/2§ stirred

at room t eisp. afidaed. Eﬂasbsrwelampard’u@iﬂandhgaﬂﬁsb W r60Qrdotad withhdishlorafnetheng ool i ng,
ethyl acetate q%garl%%lo?%%éc v&etrehwg?h%d V\E,‘[fl Tine gne ove E/Fg W%n S vere

separated and e-ex rac‘te et'hyl acetate. The

conbi ned or garbficephas®40PEY Svinpalag (100%) STAKIE-2 aélyembv ayetals. MUSGYs and
concentrat ed(400) qgi Vld#gul 362 nmg of crude product. Purifi catl on by flash 30
chr omat ogr aphyngt qum@}har}earlﬁ Fh3 - oHOMURHANS HarPHo: p|3 %/? % ation

4TAKU- 7. TLC q%ﬁo‘l@/y e R TR AR IR SNE T Do
HPLC- M5 ( Met had.2, A).5. M+= 399. 1 (UV/ M5( % =100/ 99) " H NVR (400 MHz, CDC13):
8= 7.03-7.29 97 4-(4-Methylbenzylamino)-1-trifluoroacetyl-piperidine (47AKU-3)
47AKU-2 (4.97 g, 25 mmol) was dissolved in 100 ml methanol and 4-
methylbenzyl-amine (3.2 ml, 25 mmol) was added. Mixture was stirred and acetic
acid (~2 ml) was added until pH~5. NaCNBH;3 (3.15 g, 50 mmol) was slowly added.
25 After magnetic stirring for 20 hrs the methanol was partly removed on the rotary
evaporator (40°C). Dichloromethane, ZM NaOH and water were added until pH~10.
Phases were separated and aq. phase was then re-extracted twice with
dichloromethane. Combined organic phases were washed with brine and dried over
MgSO0,. Concentration(40°C) yielded 6.94 g (92%) 47AKU-3. TLC (10% methanol
30 in dichloromethane): R¢=0.6. HPLC-MS (Method A): M*=301.0
(UV/MS(%)=94/100).
2-(4-Chlorophenyl)-N-(4-methylbenzyl)-N- (1-tnﬂuoroacetylplpendln—4—
yDacetamide (47AKU-4)
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WO 01/ 66521 PCT/ US01/07187 (8H, m; 4.86 (1H, n); 4.61 (2H, n); 3.58 (2H,
mM: 3.37 (3H, in): 2.82 (2H, n): 2.64 (2H n); 2.34 (3H, s): 1.80 (2H, n:
1. 39 (6HWA@p1/ds32x NVR (CDC13): 6=172.4, 137.4, 134.8, 133rGT/Us®A7187 130. 4,
129.9, 129.0, 125.8, 58.0, 49.5, 48.2, 46.6, 40.4, 26.0, 21.2, 17.0. 5
Exanmpl e 101 - 2- ( 44CRKa-® (theing | 10 a3 inpst hyd fldechitydhethbne Ivas placed in a 100

et hyl pi peridin-4-yl)acetam.de (47AKU-12) 47A 8 ., 1,0 nmo]) was
di ssol ved in 3% %Sk'afneg'ﬁ’gatnﬂﬂ? ¢4 m@lb}mﬁ@e‘f"f‘ﬁﬁﬁgﬁ?@%gﬁmﬁw wag o ‘%rﬁ was
added and t he aRliod BHiLantBirSd Fdr 0 ehih.OF CHIBrodFhéhylacEyohlorfie gnDEE, 1(03d@ol), 5. O
mmol ) was added. The m xture was then heated to 50C 10 and stirred

over ni ght . Af tvéas disselvediig, 1 Owaldéshlqromethqne and addsd slppa orthe se-cold mirirger o

added. The sphaggs 19&{if BERADALSHs 2th b enPlle nBRBRSYAVAS fop1 Xt racted with
et hyl acetate. The conbi ned organi c phases were washed with brine and dried

over MISO4. BEregivietion wag dBayey: b aeadticrosixtige whs bemencpntrstRdat aspetor f i cat i on

et hanol ) gavdrnienag Rk CHRpbBRR el by MR Bl bERIERE: 8 ¢\ om

2M HO / di et hylegty@etaterin hebitate) piliret 268 e(8e) UAAKU-F1ITC (00%met hanol in

(VI VB 54 2100/ Gorompiirai Beaght MR C M b stiod O Mty s sy (a1

; 4.62 H, - sn7ol Hdinsg-yDacatamade( 2H, ; 2.92
i e 25 Oai é:i?:mz e e ot 20 m
1.03 (3H t). @BK (CDC13): 6= 171.7, 137.2, 135.4, 133.9, 132.8, 130.4,
129. 7, 128.9, 125 GraReBo B2ecds HopundBefiived b 2o PO Bty .CER s
Exanpl e 102 - 2-Phenyl - N-(4-net hyl benzyl)-N-(1-net hyl pi peridin-4-yl)-
acet ami de (47AKES molnyaaddal inpngpertion. AftarfmakyctingtirrggdarciOies afditional  of
di chl th i : ae ' 1.0
ol vas. addafCORCE 8 ¥ el At BBtk mdeANGARRL L) o) s foftbuea
concent r atisd by eRaforatpOI0°CY BMy] acEtatei@ 0f md)ctud twaved §100puil) wereedddal Then

exchange chromat ogr aph ho ith 10% aq. NH4 259 i net hanol ) and
T o e oy G Bt Bodes et the kb bRest s Bt o Bt S e Brone B oy,
(1499 47AKU- 13ombifded 8Aahic WRSsePRAHEE o dr MM SOV ahiCediidb @t (amagrgidi% 30 -

di chl or onet hane/ hept ane. TLC (10% net hanol i n di chl or omet hane):
HPLC- M5 ( Met Hetp g)100%h4788Y -6 TLOWRRK(metkang) iggjchloremegiame): o OM-EHPLERCL 3,
rotamers): 6= - (3H. e of \LI ; 4.53 and 4.45 (2H, 2s); 3.85
and 3.61 (ZHM%@%%S&‘%%l\gncfszh‘;w(ﬂgg(/g%%w%35 and 2.29 (3H, 2s); 2.25
and 2.20 (BH, 2s); 2Z4@hl@8phenyl)-N-(4-methylbenzyl)-N-(1-isopropylpiperidin-4-yl)-

acetamide (47AKU-7)

47AKU-6 (358 mg, 1,0 mmol) was dissolved in 20 ml of acetonitrile.

Triethylamine (1.4 ml, 10 mmol) was added and mixture was stirred for 10 min.
Isopropyl bromide (370 mg, 3.0 mmol) was dissolved in 5 ml of acetonitrile and

25  added to the reaction mixturewhich was stirred at room temp. for 20 hrs and then
heated to 60°C for 4 hrs. After cooling, ethylacetate (25 ml) and water (25 ml) were
added. The phases were separated and the aq. phase was then re-extracted with
ethylacetate. The combined organic phases were washed with brine, dried over
MgSO, and concentrated(40°C) giving 362 mg of crude product. Purification by flash

30  chromatography (0-10% methanol in dichioromethane) and HCl-precipitation from
2M HCl/diethyl ether in dichloromethane/heptane gave 76 mg (18%) 47AKU-7. TLC
(10% methanol in dichloromethane): Ry = 0.4. Mp = 223-224°C. HPLC-MS (Method
A): M"=1399.1 (UV/MS(%)=100/99). "H-NMR (400 MHz, CDCls): &= 7.03-7.29
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WO 01/ 66521 PCT/US01/07187 (2H, m; 1.61-1.86 (4H, n). 13C- NWR (CDC13): S=
172.2, 137.1, 135.5, 129.7, 128.9, 128.8, 127.2,126.9, 125.8, 55.3, 51.6,
46. 6, 46 MO ond6s8y 29.5, 21.2. Exanple 103 - PCT/US01/07187

2- (4- Cnhl orophenyl ) - N- (4- et hyl benzyl ) - N- (1- net hyl pi peridi n-4-yl)-acetam de
(47AKU-8) 5 4§H; Ih/}awgﬁl(bﬂnz); |4a5rﬁ(B|H)m)l, 3est(hM) mpi3Ear(BH] mE 2(RTAKUn}R)2.c4

- Met hyl - 4- pi peri done {) was_ di gsolved in 20 n1 of net hanol
and added to &How): %3%(?155%2 18@@&&94 IO g feNMR 6D 401 Wbl ) in 10 m

of net hanol e} t n 5.
NaCNBH3 (1. 26%§4 ngm%ﬁffq\%gg ggdop 1%921 Ozlggrfi%\s 8?%? Og%&ﬁ?"sglénbé%?\em stirring

met hanol was ﬁétﬂtlly%lldorem)ved on Rotavapor (40C). Dichl oronethane, water
and 2M NaGd were a i oJ1F: ted and ag.
phase was &xt ract egﬁ!?& lce;h%\n t2 h(R%cP]l Qﬁ?ng@rggﬁﬁgﬁgetﬂﬁh&zg@ggl IElled organic
phases were wathydipeidin-dbdyl)avetanride @7TAEKD-12)ver MgSO4. Concentrati on on

Rot avapor (40C) yi %gﬁgr_é(?)(%gﬁ%%?rude %ﬁ% SSOA%%@%JQ;ME%@{O%M nmet hanol in

di chl or onet hane) :

( UV MB( % =89/ 98jkthylamine (1.4 ml, 10 mmol) was added and the mixture was stirred for 10 min.
2- (4- Cnhl or ophenyl 4- et hyI benZéI ) - 1- net hyl pi peridin-4-yl) - acet am de

(47AKU- 8) 47&1@1@({!@1 Was weded g hegpixirag Wanthephgpredge S0°
di chl or Omaltohar&ﬁd Sl ovgl(?ugth merg&ﬁﬁé watbd (93 mﬂ Qﬁﬁ‘eﬁﬁrla@&% ébS m% erréTm)l ) was

added and the m xture was cool e C on an ice stirred for 10
m n. 4- Chl or opHéady Thepltayds vodné saprdted @88 theng, phase \@aSrTmmi)cthafstﬂdl ssolved in 10

m of dichlor S
stirring at %gﬁatggcgt% ﬁpe}(?ﬁ}%l onaFézﬂf @ﬁﬁ%ggﬁet ane&%%ﬁm%gﬁgeg%‘%%er (20
rﬂ% vve{ edaddfﬁdgmﬁmefﬁM?(e m@a}r@ﬁnbmg @ffochde peodact. Pmirﬁacmﬁomh;smng 25d
extracted w di chl or onet ha e conbi ases were dried over
MySO4 and con&ERESR %%ﬁoﬁrﬁ&‘yégﬁg\?&bwgh (51%@51 %\&%}i@ﬁ 40 Fgthgroll e3tge
product. {Buritkh GatUM) WAKUa@hTﬁ@Hgmws FRéred GrobDIMMEC INBARY 1eth8r in

di chl or onet hane) gave 485 ?M"?r oduct Further purification_ by ion
exchange chr oighisgeragfhgne( hﬁﬁ@ﬂ% tLC opmetlr big dighigreethansyRer Hﬂﬂé}r[iol)

gave 239 ng (3294n4néK Jéz?]%ﬂ.% HEy /BE(% 1‘00)@@ "RIGRRI@6h Lo,

HCl / di et hyl et her "1 n di chl or omet hane/ hept ane. LC 10% met hanol Tn
di chl or onet hametpmenR}: o= 700247. 34\,{8}1;1191‘?62@912111)%@11@81 f(ﬂ\»@Hhaﬁ 2§l (1Bviey 371.1

). 462 = 4 50% 3R Onty: I I B f PG i gt 0,67
99 20 m); 1.03 (3H, t). >C-NMR (CDCL): 8= 171.7, 137.2, 135.4, 133.9, 132.8, 130.4,
129.7, 128.9, 125.8, 52.8, 52.4, 46.5, 40.8,31.2,29.8,21.2, 12.4.
Example 102 - 2-Phenyl-N-(4-methylbenzyl)-/V-(1-methylpiperidin-4-yl)-
acetamide (47AKU-13) ’ .
47AKU-5 (218mg, 1.0 mmol) was dissolved in 2 ml of dichloromethane in a

25 50 ml flask. Phenylacetyl chloride (134 pi, 1.0 mmol) was added. After 3 hrs stirring
at room temp. mixture was concentrated on Rotavapor (40°C). Crude product was
purified by ion exchange chromatography (washout with 10% aq. NH,OH (25%) in
methanol) and flash chromatography (0-10% methanol in dichloromethane) giving 48
mg (14%) 47AKU-13. HCl-salt was prepared from 2M HCV/diethylether in

30  dichloromethane/heptane. TLC (10% methanol in dichloromethane): R¢= 0.4. HPLC-
MS (Method A): M= 337.1 (UV/MS(%)=98/98). "H-NMR (400 MHz, CDCls,
rotamers): &= 7.01-7.40 (9H, m); 4.63 (1H, m); 4.53 and 4.45 (2H, 2s); 3.85 and 3.61
(2H, 2s); 2.86 and 2.77 (2H, 2m); 2.35 and 2.29 (3H, 2s); 2.25 and 2.20 (3H; 2s); 2.09
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WO 01/ 66521 PCT/US01/07187 (2H, m; 3.06 (2H, m; 2.80 (3H, s); 2.32 +
2.27 (3H, 2s); 2.19 (IH M. 13CNWR (CD3OD): 6=173.0, 137.5, 134.5, 133.9,
132.6, 130061/66520.5, 128.5, 126.2, 54.0, 51.4, 42.6, 40.PCT/B%01%71¥6. 6,
19.9. Exanple 104 - 2-(4-Cnhlorophenyl)-N(4-nethyl benzyl)-N-(1- 5

cycl opentyl pi pesjgj; n: 64 V49 ek 6l AAC-HRVIR 4TBELY: 51)1 74 2AKE 6 168581291, 138.9, ol )
was di ssol ved in 20 of acetonitrile, Trlethézamne (1.4 M, 10 mml)

was added and 1APRt 1?-r7e2 160, 425 Br28eh, B b 4. 461k 41- &8 1%0pbht yI br oni de (540 1,
5.0 nmmol ) was adde 14118 -M-d-ehk IN-{E£ReBlvIbeh mp. After 20 hrs
the m xture was hegtxg'glgto 50C ?Lor aﬁ%ﬁ??l oga e2 ﬁrgﬁmﬁg to reaction

m xture was tmqthyipmee-dnaﬁal)mgf@mlqezww -8hd ethyl acetate (25 m) were
added. The phases e-extracted with

et hyl acet atSe. The @%@g@%@g%@ﬁ?@ Bﬂlwgﬁ s \Aﬁnr)th brine and dried
over MSO4. Conce rhma:hyleﬁhpmmdamb v Epgrl 0mb Q) wys dikebbabd 4280 mijoOmetbancd e

o (250 180 Rsona i 7 il TR ARET b O phy O o 0% HbeFbhor in

dic hICIo ; grret Ea:ﬂl&k};‘@al\/\eas aﬁged‘rgxlcéﬂc&%d (ﬂvmrfﬁ ¥hs addee uliIptsal Na@HBﬁI@(E%g,ed from
2M H i et hyl et her i c t e eptane TLC (,10% net ha

di chl or omet har@g)mm‘?@ was gogly %&f@ﬁ%ﬂ%% 1K)t mﬂ?ﬁmelﬁ was part ?

(W MS( 99 =10/ Qgr)lovea%nm g&“@@@ Dlm%ethaﬁQt\@@%ﬁa ZMQ‘?adH Qv%re7adaéd (8H, m;
4.67 (1H, in); 4. and 4.52 (2H, 2s) .54 (2 S); 15 and 3 02(2H
2m; 2.64 1Hunh§pH~2027hfapims® vgAe :(emateégyd aQ ph@se(wﬁextmctedwss wWithH, m;

1382, 4T33”’ glpighdlipgipe dppiogstiisnagie i ikl bl 70 =

40.7, 30.2, 28eB\igRd,. EonéhtrationtonshghaypdiqB0°C) yielded 2.06 g crude (93%)

- %FL."‘;Q?PQ?%?@F‘ G DR o] e resa Re 03 7BRECMS 696feT) v

di ssol ved ijsn Hymviof19di gw@:r;gm. i n a 50 m fl ask.

4- Fl uor ophenyl acetél chl ori de g ngo s added. er 4 hrs
stirring at roomt Chirerhenyly)-bi-¢- Iﬁﬁgy@?ﬂ% TNE%@@@Y@FWRSP%&S)W (40Q). The
crude productac%ﬁldgurlfl ed by flash chromat ography (0-10% net hanol in

di chl oronet hane) 30 giving 243 ny (68% 47AKU-14. The HO -salt was
prepared from 2M HETAKE®y| et her in di chl or onet hane/ hept ane. TLC (10%

?e ut//h ﬁ/g?l%)l 200?I |188|) 95@@@@?%@@9%%1% é"%ﬁ%ﬁggﬁgp%ﬁ%ré’ﬁ%%r%lé 4" 73 100

20 50 ml flask. Triethylamine (280 pl, 2.0 mmol) was added and the mixture was cooled

to 0°C on an ice bath and stirred for 10 min. 4-Chlorophenylacetyl chloride (380 mg,
2.0 mmol) was dissolved in 10 m1 of dichloromethane and added to the cooled
mixture. After 2 hrs stirring at room temp. additional dichloromethane (10 ml) and
water (20 ml) were added. The phases were separated and the aq. phase was re-

25  extracted with dichloromethane. The combined organic phases were dried over
MgS04 and concentrated on the Rotavapor (40°C) giving 755 mg of crude product.
Purification by flash chromatography (0-10% methanol in dichloromethane) gave 485
mg (65%) product. Further purification by ion exchange chromatography (washout
with 10% aq. NH,OH (25%) in methanol) gave 239 mg (32%) 47AKU-8. The HCI-

30  salt was prepared from 2M HCl/diethylether in dichloromethane/heptane. TLC (10%
methanol in dichloromethane): R¢=0.4. Mp = 217-219°C. HPLC-MS (Method A):
M*=371.1 (UV/MS(%)=99/99). "H-NMR (400 MHz, CDs0D): &= 7.05-7.39 (8H,
m); 4.80 (3H, s); 4.62 +4.56 (2H, 2s); 4.35 (1H, m); 4.00 (1H, s); 3.71 (1H, s); 3.46
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WO 01/ 66521 PCT/ USO1/ 07187 (111, m); 4.52 (2H, s); 3.56 (2H, 2s); 3.44

(5H, m: 3.25 (2H, m); 2.52-2.67 (4H, m: 2.33 (3H s). 13C NMVR (CDCL3):
5=172. 5, W@B1/&521160. 9, 139.5, 134.8, 130.6, 129.8, 125.8pCLLS0B)71%4. 6,

50.8, 49.9, 46.7, 40.4, 27.2, 21.2. Exanple 106 -

2- (4-Chl or ophqmlﬁl),ly—((sé@m%ﬁlmd SDE(BHyé))ZBE(LQ A7A3HRs); 2.19 (1H,m). *C-NMR
hydr oxyet hyl ) - pi peri di g et am de &47AKU 15%2 47AKU-6-2 (358 ng, 1,0
nmmol ) was di sigpv@a) i Wé O3 768, 1é’ﬂ>é>t](§ﬁl9s 32-@ 13R05139.50] 28-3.d2R 2, F#-9.et hyl ani ne

(1.4 m, 10 mgql%%@,lsmagggg pr?l@gxture was stirred for 10 mn.

2- Brormet hanol was added. Reaction m xture was then 10
heated to 60C and Exampmjl(ké\f@F@f@ﬂbl‘ophﬂ)d)—NdéﬂmthybatZy!bl-Mbt ate (25 nm) and
water (25 _m)

ded. es ' d and aq. phase was
re-extract éd vﬁyzrqepe"&' € 'éigf gtyé ac&%ﬁﬂ&%@?@‘g%ﬁl c phases were washed with
brine, dried over N@&KU 6:385(8mg;nmaﬁmb]a)mddmsblﬂdtmfzapﬂbféo@ﬂﬁ)mgi ving 406 ngy
crude product flca chr t ogr aph % thanol in
di chl or onet han%)e %Pﬁééplfﬁg6ﬂﬁn?l ¥pa dg%‘?gfglﬂk%&fgwx ég 4 10f82 or epar ed
from 2M HC1/ di L inea 18 (540iE 1. mﬁ%gtmra&déa%ﬁaaﬁ%n fikGwhsl@Hetet hanol in
di chl or oret har??ﬁ"w R S e 2011

(UV/ MB( % 100/r<_1@@)emp1 Hftemv brzsml@ migure @BC1Bted to o 5:nfer &) addgiongl 29y Tha (8H,

> 62" (o, By okt pifs bAaiEin i Gsgd b Phoge it 70 o

(4H, m. ). 1&@&%@ ARGy ere Sepathfell. afid 3. ﬁqasel@ﬁﬂrﬂ-exttﬂ:fﬁecﬂwltlﬂ.SZ 9, 130.4,
129.8, 128.9, 1 58:.1, 53.1, 52,3, 21. 2.
Exanpl e 107 - eﬁyfa&etéﬁ‘?r i‘?% d)orggnicph; Wﬁf%‘@ﬁgvﬁ‘}m&g’(‘&é and dridd ofer

cycl obut yl pi peviisth,nc8niehirattmeinaBtd@pdrd 4Ry ked 426 @gcdf@hute yfrodﬂctpl peri done
(47AKU- 15) 25 Partly di ssol ved quartenary salt (1.23

(prepared accdrdfipgiondytiorexchings sprgmatogaphy ﬂ’l%h?% “thl‘}é%s/%/%ﬁ H&;OH (8%%)
4TAKU-47) as igh Wado13Eleteshsh Onda g& gt@ @g 109% ﬁieﬂfaha@n eﬂ‘ch@)/cﬁﬁe%ue)vga%m ne (178

ng, 2.5 mmol) Pot assi um car bon I n ethanol. The
m xture was ré‘ﬁlmg(@@"/a‘)éﬁAKIBIhrT@eH&ﬂ{seltwesnm‘cpaﬁgi ﬁr@nﬂbfbﬂﬁl/dleﬂmlethﬂatner (10

i ohose o %&m&{ﬂr act e(’l%%tag% )TLg“e{cl (oron&ohﬁm? qgfar(% gﬁ e

aq. phase was re-ex ane rganl C ases

were dried owds (MpE0d Adrid” @&&bmm&%)vamomb éHdﬁMR (@@@M)Hzgcmc}hg 419 ny
((:r,\,b‘f?ﬁodmﬁ;(_u kg %}? 0% J{E/é @g 41.81?1}? s Qe A0S o B3 Sy oy [ L C VB
20  3.15and 3.02 (ZH, 2m); 2.64 (1H, m); 2.27 and 2.34 (3H, 2s); 2.20 (1H, m); 1.85 (4H,
m); 1.69 (4H, m); 1.53 (4H, m); 1.37 (1H, m). *C-NMR (CDCly): 8= 171.9, 137.2,
135.2,133.8,132.9, 1304, 129.7, 128.9, 125.8, 67.7, 52.4, 52.1, 46.5, 40.7, 30.2,
28.8,24.3,21.2.
Example 105 - 2-(4-Flourophenyl)-/V-(4-methylbenzyl)-N-(1-
25  methylpiperidin-4-yl)-acetamide (47AKU-14)
47AKU-5 (218mg, 1.0 mmol) was dissolved in 3 ml of dichloromethane in a
50 ml flask. 4-Fluorophenylacetyl chloride (150 pl, 1.1 mmol) was added. After 4 hrs
stirring at room temp. the mixture was concentrated on Rotavapor (40°C). The crude
product was purified by flash chromatography (0-10% methanol in dichloromethanc)
30  giving 243 mg (68%) 47AKU-14. The HCl-salt was prepared from 2M
HCV/diethylether in dichloromethane/heptane. TLC (10% methanol in
dichloromethane): Ry=0.5. HPLC-MS (Mecthod A): M'= 355.1
(UV/MS(%)=100/100). "H-NMR (400 MHz, CDCls): 8= 6.92-7.33 (8H, m); 4.73
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WO 01/ 66521 PCT/ US01/ 07187 4-(4-Met hyl benzyl am no) - 1- cycl obut yl - pi peri di ne
(47AKU- 16) 4- Met hyl benzyl am ne (215 ng, 1.8 mol) was dissolved in 5 nl
met hanol veadugdsaced in 50 m flask. 47AKU-15 (270 ng, 1.8rPenb)1/47m875 i
met hanol was added. Acetic acid (0.3 m) was added until pH 5. NaCNBH3

(226 ng, 3.6 M| n); 4524RH, ] D96 wmdge@m(ﬂsngymizﬂmmm)pbswxﬁecuﬂ%) er 24
hrs magnetic stirri ng dichl or onet hane e added until
ep

pH 10. Phases 2n8r(@H Qr%dcgr%)eﬁ] f78r§a§@ Méo Ph]egr? 5r’ é3‘b§<>t1|39ét B%ith

di chl or omet hangs s Corsbi 3gd 507§ q@@l %ph@sﬂpg yene dried over MJSH4 and
concentrated on Rotavapor (40C) ’yi€lding 419 ng crude 47AKU-16. TLC (10%

met hanol in di chl oEsampleakd)- 2-EfCdorpphenyd)-NVigbpethadbenaDH(l-®y . M= 259. 1
UV/ M5( 9 4/

(2 (4- c§1|/%r§ph2‘£’}’f3"yﬁ£h€’2 pn%‘frhle 4eyr% efalﬂ-df i47cA3}<c 1Butyl pi peridin-4-yl)-

acgt gmmde ((j '47ﬁlKU_ 1Q7Ammwh 3533 1(1@,(191) mg;ol)@v? diseadigd 1w|al§ npllozﬁe@tbrﬁlmleﬁﬁ 5ﬁ1( 1f7 Ilask

an ic or nyl ac Q

0.9 mol) i 3RS e RS et h AR B L Rl PR PE R e . ™

stirring the mgaction m xture was concentrated on Rotavapor (4OC) Crude
product was purified by flash chromatography éo 10%. et hanol 81
di chl or onet hane) g?ﬁrﬁﬁoi@@owléﬂ%o%aw ad eﬁu?*?ﬁ‘i@?n%‘rt'frf’ "@sthieBn by ion

exchange clt OBl ogLARRY shYSHAANNNHD AU g ML B9 by FECRBRO! )

gave 55 |'ate-salt was prepare rom20 Oxalic¢ acid
(1.1 eq) | n dlnthﬁﬂ'Wd‘lﬁthS WenptsepamtedTdng af. id9samedshenpiraciad with

di chl th LC- M5 Net hod 1 91/86
1H NVR (400 ﬁnﬁg)ylaé%fé‘fsﬁm}“%‘?gﬁ%ﬁgm}mp Sesf”%ﬁw‘?ghﬁ‘iw@ﬁ% %d%egygéwf 4) 52
gng6 ?ZﬁG (n)ZH,arzli g%nceﬁrﬁ@izdrglzma&bor (30‘45 g&l‘hdg B6dg 6r?di‘b proéict. P&n&Gat{o&l’dy n')

; an
1.70-1.52 (6H,£egh Chf@@@tﬂwle}d@di)% meté‘sn%m g}?lﬂof?meﬁlglﬁ)?ffoﬁégﬁ mﬁ%%%) 132. 9,

130. 4 12957, @K&@as#?@usﬁlwﬁa% aé@ﬁ%mz‘ﬂ@H@l/dl icher 4D- 7, 29.4, 27 6,
21.2, 14.2. ExarlTjgq I\/Bt hoxyphenyl ) - N- (4- net hyl| benz | ) - 1-

cycl obut yl pi palid rwnﬂihweﬂﬁé@ﬂ%uﬁl@e(l@%wlwfpd&h emathaneydy = H? -mol )

fﬁ/bﬂlgisghlezﬁgéet yF % ori déq(q}\g%%ﬁ%gﬂwmﬁa@%mgd@ﬁFor onet hane
was added. Af tretambrshiss ToEigha4 (85, st)j 4.60 (gL thed. 2act4.4M(2H, 2¢)u3.65 (A m);
Chr omat ogr aphyt G oM narheRor; 2 HHER PBT S EHATD CBr br ey 236,
product. 12 (45, m).). *C-NMR (CDCl): 8= 171.7, 137.3, 135.2, 133.8, 132.9, 130.4, 129.8,
128.9, 125.8, 59.4, 58.1, 53.1, 52.3, 46.8, 40.8, 29.7, 21.2.
Example 107 - 2-(4-Chlorophenyl)-NV-(4-methylbenzyl)-N-(1-
cyclobutylpiperidin-4-yl)-acetamide (47AKU-19)
1-Cyclobutyl-4-piperidone (47AKU-15)

25 Partly dissolved quartenary salt (1.23 g, 3.7 mmol) (prepared according to the
procedure outlined in the synthesis of 47AKU-47) was slowly added to a refluxing
solution of Cyclobutylamine (178 mg, 2.5 mmol) and Potassium carbonate (48 mg,
0.34 mmol) in ethanol. The mixture was refluxed for 1.5 hrs. After cooling to room
temp. water (10 ml) and dichloromethane (25 ml) were added. Phases were separated

30  and aq. phase was re-extracted with dichloromethane. Combined organic phases were
dried over MgSO4 and concentrated on Rotavapor (40°C) giving 419 mg crude
47AKU-15. TLC (10% methanol in dichloromethane): Ry= 0.4. HPLC-MS (Method
A): M*=154.1 (MS(%)=75).
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WO 01/ 66521 PCT/ US01/07187 Further purification by ion exchange

chromat ography (washout with 10% aq. N-140H4 (25% in nethanol) gave 67 ng
(209 47AWoRes20xal ate-salt was prepared from Oxalic acpdr/$o1107¢gy) in

di chl or onet hane/ hept ane. TLC (10% net hanol in dichloronmethane): Rf = 0.6.
HPLC- M5 (Met hod B) 4-(MiietdfdFendylatditlo)MB(cY 1683 T/ piperidnel 47 AKEB- 16400 MHz, CDC13,

rotaners): 8= 7. 26- 2s);
3.79 (1H m: 3.774 (Mﬂhyléﬁnzy%ﬂn@?@%m@ 14%“'(%‘”%‘31530 Cgl‘ﬁ(l? ‘&Wmlz 66
(2H m ;. 2. 34 ,30fladeddB 50 Jitflade HTAKIES 2bimgl 1r§rm§9—1n(521'ﬁ|1 meflmnolm%z 1.51

(6H ). 13C NVR (CDC13); 6=172.5, 158.7,  137. 135.7, 130.4, 129.8,

127. 4, 125.8, added. Acetgoici (0-338) was ghled untgHys. TX@XBHA(?% m»y.64mmoly 6, 21. 2,

14.2. 10 Exanplse Q% add%é@%%&ﬁﬁor?otfs%%%@ﬂﬁ@ﬁ%%a ed%s(lﬁmg'st hyl benzyl) NV
(tropin-4-yl)acetande (47AKU-21) 4-(4-Methyl benzyl am no)-tropane

(47AKU- 17) 4- Nishiopdroethengl %Mwﬂawwmwae@dmmlnhhslod?@mw@ in 10 m

rot hanol vae. ity led s hASK oy haR JOREABHE e XTI L Nacrer
LT 0 e e et e st 50
o s e ST TR MR B
Concentrati on on Rot ava (40p¢%\1 él el ded 20 f crude 47AKU-17. TLC (10%

met hanol in dichl o?df‘n,ct ﬁ@)enyl ‘@ethylbWE]@N'ﬂscy(cmW&P%ﬂm‘W 245. 2

(W M5( % =65/ 9Bdtamide (47AKU-19?]
2- (4- Met hoxyphenyl ) - N- (4- et hyl benzyl ) - N-(tropi n-4-yl)-acetam de

(47AKU- 21) 47AKU- 147em1m@09mg90mrmml)wamawﬂa@é@m ﬂamnﬁﬁ nill ask and 5 m
25 di chl t g, 1.1
nuno: ;: i gr T d%i%ﬂ)g Mﬁtﬁ%rrﬁgﬂagg H%%e%@gﬁg@%ﬁ SI‘BBM% (2 H{ﬁlhgne'#%)?&snﬁ rring

t he reacti 1(5n midiahtcromethanecoasadddd: Aftedd hm nRgtaivapomg(dO€ictioCmisterepwaduct

(ool et natmsientaridiS ROSFanof PORET boRE BRMe YR S Rubin T o NPHCH

di chl or omet hargonfitoskdplly 20120 ABndiRhobh d1<>3Q>r61ﬂéNfdde?—éwm@i@l o3 m} brod@s.
prepared from Oxalic aci 1.1 eq) in _dichloronethane/ hept ane TLC (10%

met hanol in diFsHhePyREEHRA ywlmxc Piea chrpmpiegrapky (Tashays wit)l 07ane-NEgQH3

UV/ MB( % =94/ 923 5O TBLFle-cva o 6H,
( v ! 6(&?7 (ZH?@A)),1§14|$%Qg%W%(1%]@AKU ?P@JE} sa@tw%p%aﬂad%%{ m;

Oxalic acid (1.1 eq) in dic loromcthane/ heptane. TLC (10% methanol n

dichloromethane): R¢= 0.6. HPLC-MS (Method B): M= 411.2 (UV/MS(%)=91/86).
'H-NMR (400 MHz, CDCls, rotamers): 8= 7.33-7.01 (8H, m); 4.62 (1H, m); 4.52 and
4.46 (2H, 2s); 3.80 (1H, s); 3.45 and 3.54 (2H, 2s); 2.86 (2H, m); 2.66 (2H, m); 2.28
and 2.34 (3H, 2s); 1.98 (2H, m); 1.80 (2H, m); 1.70-1.52 (6H,m). C-NMR (CDCly):
25 8=171.7,137.2,135.4,133.9, 132.9, 130.4, 129.7, 128.9, 125.7, 60.4, 52.3, 49.4,
46.5,40.7,29.4,27.6,21.2, 14.2.
Example 108 - 2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(1-
cyclobutylpiperidin-4-yl)acetamide (47AKU-20)
47AKU-16 (209 mg, 0.8 mmol) was placed in 50 ml flask and 5 ml
30  dichloromethane was added. 4-Methoxyphenylacetyl chloride (167 mg, 0.9 mmol) in
5 ml dichloromethane was added. After 5 hrs magnetic stirring the reaction mixture
was concentrated on Rotavapor (40°C). Crude product was purified by flash
chromatography (0-10% methanol in dichloromethane) giving 72 mg (22%) product.
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WO 01/ 66521 PCT/ USOL/ 07187 and 3.77 (3H, 2s); 3.68 (1H, n): 3.66 and 3.55
(3H, 2s): 2.65 (2H, m: 2.56 (2H, m): 2.32 (3H, s); 2.12-2.26 (6H, n):

2. 05 (2HwWop1/6653C- NMR (CDC13): 8=173.2, 171.4, 158.8, 13FCI/ysa2@1§, 127.6,
126.9, 126.0, 114.4, 63.4, 60.9, 55.5, 54.6, 47.5, 41.5, 40.4, 32.8, 31.1,
27.5, 24.9, 2Fudher uﬁﬁmhey 1d;ﬂexchange chromatography (washout with 10% aq. NH4OH

N- (4- Met hyl benz er nz car ba

(47AKU- 22) 47?\?{%{%} (ﬂ?&l@"‘n ‘{ %’fﬁ%ﬁo)/)\/ﬂg‘%} é%%&i‘g&? f%‘ VEAS PFEPAYe Pﬁ%‘} onet hane
and placed i pxaflc mldtﬂ §c§m5@ﬂl€bﬂnﬁeﬂ%¥/ﬁ€iﬁ&& t16@10% methagoimol ) in 5 m

di chl or onet hane was After 16 hrs netll\dgérstl rri n&ét he reaction

m xture was c@ﬁ@&ﬁQmﬁhW) G =100 REH 4 s Mef ae8e3 REXF8Y Puri fi ed
(70 A oo RAY Mefk £ HREAGR0L- ! 26 07%“%3 AF o) gl 43R0 0
au chl or onet hﬁnevsr(emzso;ea 79118, mm/m?(éﬂqamjsz a1/1ct13 45 G, Gsp asiiziie)); 26 = 0. 5.
PLC- M5 |vet B 0 H Wh,,  CDC13) :
8= 7. 26- ( gﬁl<r?1 ﬁ&aﬂggégzﬁ(éﬁ%ﬂ@)&ﬁ%ﬂg% 8]11(% ‘ﬁi ;}h@?% = 2.87 )

(2H, in) 2 32\11\([@'('CD€13) &12755(35873)37 0213@97 mmj 12008; 124. 4792.1861214(34604rr).
13C-NMR ( CDC13) : 135, 4, 129.8, 128.6, 127.4,
127.2, 126.2, 555, 55213124246464026 22% %764%2@14%0 2, 21.2. Exanple 111 -

N- (4- Met hyj,b | h 1;41@@ . ] :
(4(7AKU- 243%28”%&(5%% % B XA m’jw“ Médla |sso vm&h m&%ﬂ%@ﬂygw

di chl or onet harﬁ@onlnd“-yl;)#‘&tﬁé’ddﬂ @796(%21)‘ I ask Phenyl i socyanate (143 ng, 1.2

inmol) in 5 m di CQI melg&gzlﬁn?%?ﬁgggﬁqmﬁ&ava 4 hrs magnetic stirring

the reaction m xture was ‘conc or (40C). Crude product
was purified by fl asVetbyibermitamgredpOmeos. Qﬁ%olmasnhssolvedm ldlmhthdhamét hane)

o111 1015 LSS ALY 39, B0 (7S, R LARILER 1 AR v

di chl or onetshangded. Reatichic#l (0HP D) Whs ;(dkﬂad hlﬂd pHE)-5. N@GNBBB(&E& mg, 10 mmol)
(WV/ MS( % =100/ 1 7.24 (8H, m: 6.93-

N )
6.98 (1H, m): Sﬁ%wéﬁﬁdeg% E@%%%‘ﬁse@?dl Azﬂeégo t‘f’z“ﬁlagaiﬁc SHITHE (3H, s): 2.28
(3H, s); 2.12 d1(ﬁ12§fbm&hanelzﬁ9€ébfﬁ§1d\4kﬂer Wre a&&@uﬂﬂﬂ@@qﬁ&kes were
6=156.1, 139. 3, 137. 8, 134. 9 130.1, 30 128.9, 126. 123. 1 119.9, 55.5, 52.3,

46.3, 46.2, 3@6@2@&@ aq. plgge W they @%@&ctﬁbﬁvﬁm@@)@m ne.fomhiped 112 -
N-Phenet hy! - Nk ghin TeFn3ek RieREdH edioferv¥d 0 7. Non B 2dn onddtRARh: 804 {Adda25)

20  1.14 g crude 47TAKU-17. TLC (10% methanol in dichloromethane): Ry= 0.4. HPLC-
MS (Method A): M= 245.2 (UV/MS(%)=65/96).
2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(tropin-4-yl)-acetamide
(47AKU-21)
47AKU-17 (244 mg, 1.0 mmol) was placed in SO ml flask and 5 ml
25  dichloromethane was added. 4-Methoxyphenylacetyl chloride (203 mg, 1.1 mmol) in
10 ml dichloromethane was added. After 3 hrs magnetic stirring the reaction mixture
was concentrated on Rotavapor (40°C). Crude product was purified by ion exchange
chromatography (washout with 10% aq. NH4OH (25%) in methanol) and flash
chromatography (0-10% methanol in dichloromethane) giving 202 mg (51%)
30 47AKU-21. Oxalate-salt was prepared from Oxalic acid (1.1 eq) in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): R¢= 0.4. HPLC-
MS (Method B): M= 393.3 (UV/MS(%)=94/92). "H-NMR (400 MHz, CDCl,,
isomers): &= 7.02-7.17 (6H, m); 6.78-6.87 (2H, m); 4.74 (1H, s); 4.44 (1H, s); 3.78
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4- (2- Phenyl et hyl ) am no-1 - met hyl pi peridin (110 ng, 0.5 mvol) was dissol ved
in 5 mM dichloronethane and placed in 50 m flask. Benzylisocyanate (80 5
ng, 0.6 mob)edsa1t 5 m di chl or omet hane was added. After 20POT/FSOmINsst i C
stirring the reaction mxture was concentrated on Rotavapor (40C). Crude
product was puﬁﬂBneaJsHbz;s) Bl@qupﬂny @mtangszﬁpwﬁ,(m m%(aﬁt W36 2H, m);

di chl or onet hane %k( ivin 84%  47AKU;2 HCl-salt was E)ar ed from
OM HOL ot hy! e Rdiy 7 A ER126 B A 08 Pt o NG ik 1 Tt L iin

di chl or omet harl@ég 3. o} 19961 12'7'%L€326é 92&@ 1(1&(‘%} @9@' 6‘6)9 sM6=5435273 1.5,

(UV/ M5( 9% =100/ 10 : J34-7.09 ( 10 n'); 4.52

(1H, m: 4. 3549211r32&,)31142®8 %419421#) 3 33 (2H t) 2. 92 (2H m; 2.82 (2H,

157 5, 13636, 130, iyl Pdrelilyingih 4005 @%&Pﬁ%@‘)ﬁ% 5.8,

46. 2, 45.3, lt:drlﬂl,mlﬂi’(éﬂ,AKﬂ-ZB) 15 Exarrpl e 113 -

2 e (o PEXREREN S R85 05 S
di chl or onmet hampgackdin®d mhﬂasch@@kyhséc;Eh&t@(lCﬂOh@g’leaﬁmbL) lin § 1 dichideorfeteheny, 0. 6

mmol ) was added. After 20 20 stirri .room &Fai.spm Xt ure was

concentrated dfsediedvafis 18(‘\11??)@&3“@ §Eng 54 Eﬂ'?flon Wéfgurﬁ PregntRied P s h

chromat ogrlephxkoee@a ‘Groeet hened p ﬂo&udia"wﬁbg myh@mhr&h%gtgphﬁb 109, (499
47AKU- 26a. HC1- sal repared from 2M HCUdi et hyl et her 1 n

di chl or olrret hamesthasebi aiﬁélﬁ)orm@mgl(vmﬂﬁéwgﬂ(ﬂ%m §221 Ogelyie et W&%/ 88)
25 Ex 11 T
met hy?gr) p:rl d%rep?% d(fﬁbr%fc)gle%%{é t :fgyﬁﬁ]%%é%%%%f& g%h‘? ?rg‘;(oy%étg&ko ) was
di ssol ved in 5n dichidrandtiomme)re HAPe HPHCRIS (Methbil BIKM = 3523

fl dded. Af
3020 hrs ot (0UAISEor B R e e e S G PR o B S apor.
(40CQ). Cruge quyqtmvm @yml $3i(ad, Ry, 2d7ash, eheEmBEISHaPDY (D sk 0%omet hanol

n di chl or onet hane n 399 47AKU 26b. HCl-salt wa repar ed
 Fom oM L0/ GiBRHy: diReh 67 Gk m0- 6 Mk KChEh-USB S BPLB 1T brits 4, 1556

di chl or onet ha p%_qu H Q€ Asi g WD %’12 2 (UV/ M5(% =90/ 100) .
Exanpl e 115 - 'lgé? ugg%ghleigfp/% ﬁi’\g?ég]ngthoxybeniﬂf ] %P (1-
Example 111 - N-(4-Methylbenzyl)-V-(1-methylpiperidin-4-yl)-N'-phenyl
carbamide (47AKU-24)
20 47AKU-5 (219 mg, 1.0 mmol) was dissolved in 5 ml dichloromethane and

placed in 50 ml flask. Phenylisocyanate (143 mg, 1.2 mmol) in 5 mi dichloromethane
was added. After 4 hrs magnetic stirring the reaction mixture was concentrated on
Rotavapor (40°C). Crude product was purified by flash chromatography (0-10%
methanol in dichloromethane) giving 181 mg (54%) 47AKU-24. HCl-salt was

25  prepared from 2M HCl/diethylether in dichloromethane/heptane. TLC (1 0% methanol
in dichloromethane): R¢= 0.4. HPLC-MS (Method A): M'= 338.3
(UV/MS(%)=100/100). 'H-NMR (400 MHz, CDCls): 8= 7.12-7.24 (8H, m); 6.93-
6.98 (1H, m); 6.26 (1H, s); 4.45 (3H, s); 2.90 (2H, d); 2.36 (3H, s); 2.28 (3H, s); 2.12
(2H, m); 1.69-1.85 (4H, m). *C-NMR (CDCl): &= 156.1, 139.3, 137.8, 134.9, 130.1,

30 1289,126.3,123.1,119.9,55.5, 52.3, 46.3, 46.2, 30.3, 21.3.
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met hyl pi peridi n-4-yl)-acetam de (47AKU-26¢c) 5 50ELH 18 (118 ng, 0.5 nmol)
was dissolved in 5 m dichloronethane in 50 m flask. 4-Fluorophenyl acetyl
chl ori dewaodeasgy 0.6 mMmol) was added. After 20 hrs stirPpPCHgS@to7ngyom t enp.
m xture was concentrated on Rotavapor (40C). Crude product was purified by
flash chromat ogr apE)taﬁl@le]ﬂ%-MPhaﬂtﬂyHZ\ﬁ(léin@lfhb'l;ﬁpﬁfﬁﬁm%)}NGbeﬂzyg 10 68 ngy

(379 47AKU- 26¢C prepared from 2M HC / di et hyl ether in
di chl or omet haﬁé&"ﬁé‘ﬂf‘%ﬁ‘@&‘ﬁ\ép\@% M5 (Method A): M= 371.1 (UV/ M3(% =100/ 97).
Exanpl e 116 - 2- (44M2m&mmﬁmlﬂo- eﬂryrriﬁlbémmlwmmg)oi\hﬁrﬂol) was

met hyl pi peridin-4-yl)-acetam de (47AKU-26d) 50ELH 18 (118 mol ) was
di ssol ved in Sisselves inm B} Gplenarhangand@laceding0 mi fask. W?W@ﬂ"}ﬁﬁ) yl acet yl

chloride (311 4 o.ddnRol}HP5 il WRAloAHHGEhne Ak 8dded NS0 hﬁmﬁ%n'eﬂgstﬁfﬁng fiem tenp.

m xture was concentratéd on Rotavapor (40C). Crude produc was purified by
fl ash chr onat oepctiphmixt@e YOSsonseiitatesl on Rpteliapen (406 etiudeprpdet Wapgurified ng
(40% A47AKU-2

di chl or omet hag’glﬂn 2 Eﬁ?’%@n@&%@& @é%(ffé‘gt%%%ﬁ %ﬁl%ﬂ%@% ?t Mﬁf %9%?{*/8 Lg%dé/ 100) .

Exanpl e 117 - 42Am}-m&trylquahmybl)epﬁde4 fomi2NO HOlYeiwthylethehlin 1-

LG SRR N v 01

1- Met hyl - 410D'M$(M@tﬂ6d(&§@@+=®52 =108 00) s[—wdm@oormﬂl@ cnﬂ)cmeiahanol
25 and placed in 100 m fl ask. Chloro enzyl am ne ) was

added. M xt ur &-3el0SE10H b a7 He 803 03 @Hdd) 4@811#{»@} 3%@%&!%%@ | pH-5.

NaCNBH3  ( 628 fmﬁfl uts b%g d Aft er
magnetic sti rrfngé?l Z)Qﬁ n%ﬁ")l %ﬂ_pggeﬁg%?ﬁg Aﬁ?gﬁn)ovgd on t avapor
(40C). Dichl @Fdff@@hb?@éi 1291 N2QId, 8280, 128. é,rlﬂé; &hfﬂdéd9w‘rﬁt7 IS28H6.2). Phases

were 30 separ g % ﬁ)%ggq?’g\]ghase was then re-extracted with dichl oronet hane.
Conbi ned orga % re dried over MgSMH. Concentration on Rotavapor

(40C) vyielged 1 1Ex9m§[euﬂe 4Méuym. 4deyﬁaﬁﬂygtmaietﬁymlpendm-4-yl)-
di chl or onet hane) PLC- M5 (Method A).: M= 239.1 (M5(% =96). 106
WO 01/ 66521 P@the/‘dﬁgﬁ'z@m Met hyl phenyl ) - N- (4- chl or ob

enzyl)-N-(1-nethyl goRefil @18myl 0.5 nB6s) R HRolv8d A-hP&ikhloromethane in 50
ml flask.
4-Fluorophenylacetyl chloride (104 mg, 0.6 mmol) was added. After 20 hrs
20  stirring at room temp. mixture was concentrated on Rotavapor (40°C). Crude product
was purified by flash chromatography (0-10% methanol in dichloromethane) giving
87 mg (49%) 47AKU-26a. HCl-salt was prepared from 2M HCl/diethylether in
dichloromethane/
heptane. HPLC-MS (Method A): M= 353.1 (UV/MS(%)=96/88).
25 Example 114 - 2-(4-Triftaoromethylphenyl)-V-(4-methoxybenzyl)-/NV-(1-
methylpiperidin-4-yl)-acetamide (47AKU-26b)
50ELH-18 (118 mg, 0.5 rhmol) was dissolved in 5 ml dichloromethane in 50
ml flask.
4-Trifluoromethylphenylacetyl chloride (134 mg, 0.6 mmol) was added. After
30 20 hrs stirring at room temp. mixture was concentrated on Rotavapor (40°C). Crude
product was purified by flash chromatography (0-10% methanol in dichloromethane)
giving 81 mg (39%) 47AKU-26b. HCl-salt was prepared from 2M HCl/diethylether
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p- Tol yl acetic acid (1.50 g) was dissolved in 10 m thionylchloride and
placed 5 in 50 mM flask. Mxture was heated to reflux for 2 hrs and then
concent r aW@d1/@321 Rot avapor (40C). p-Tolylacetic chloride pPeDRSom7187. 2 Mol )
in 5 m dichloronethane was added to 47AKU-27 (239 ng, 1.0 nmol) in 5 nm
di chl or onet hangdicAbtdiictithnBheptarteRECIMS $Vkthod AY NMhedlgact i on nmi xt ure was
concentrated gn Rot(a&{%aﬁg[ é)OC). Crude 10 product was purified by flash
chr omat ographWéM 18%nol "i n di chl or omet hane) giving 104 ngy (28%

47AKU-28. HA - sal t pyampR ABanad-Hhistehiddy U@J(m@mmksm@nw-un
di chl or onet hane/ hept ane TLC (10% net hanol in dichloronethane): Rf = 0.5.
HPLC- M5  ( Met Wegthylpipegiplin-4yh- afef@wﬂq\@(%l&%)@b 90). | H NVR (400 MHz, CDC13,

15 rot s_ 7 shonEl in SmbQ e 2
1 860(31?3; sél?Lﬁ ﬁ%)liﬁiﬂg grxlxgow s(cﬁé-s' 1v€a b ﬁl@ﬂ)ﬁfkﬂf’l\ﬂ 51;2362 3;)

(3H, s): 2. 24nalrfus12 15 (3H, 2s); 1.91 1H ; 1 81 1 59 (4H, n). 13C NVR

(SACfD9C13)52L g_ 3‘12275 ﬁﬁ%or%ﬁ%@ce@éc%ﬁ?@ 684% 'nimjfﬁ W sadlig@ Mher 368D, 127. 4,
2- 5 ﬁ’ IHyo|'r o%ygrséngﬂg)ae No(mtemphhgxhinewaycto)leeﬂh(amd oﬁ(ﬂ(:i_ta;/;por (40°C). Crude produclt
i ssol ved 1 - IRPUY G G SrOTEPREAE Ui BeEeY f ACKOe P e
flask. M xfur %s\f@@@c beAKU26¢7BCI-Odx ﬁasqﬁeparddcmfm SOHORHEEYefhat .

o
Borontri brom de i n di chl oronet hane,

oteg ot oo™ SEbloripebisioine HEseoySI M &7 ks LTS Car Baeh Com.

for 2 hrs. Vater gIamble A6d25@INERbSDN -M@%mdthheyHR 1and aq. phase
was extracted with 3?‘185‘1 ororres('?lhane fﬁ, %}aoe@ate g%(rj ﬁﬁ}gﬁ{?gnol Conbi ned

organi ¢ phasesneﬁbylElmrlldéM-YBwi@Ptam@dﬂé -¥Hicentrated on Rotavapor (40C).

Crude product was MYmf 8 ﬁgl/d?lr{’éﬂ{aﬁé‘ﬂpéo in

di chl or onet hane) g?@?iﬁg ggd‘ﬁymés@?@%‘%“’%?ﬁ%@ I—t&( ga t was prepared
from 2M HGl51 dindtflayit.et her i n di chl or onet hane/ hept ane TLC (10% et hanol in
di chl or onet hane) : Rf ‘@%@1@

(VI MB( % =100/ 100) * %@W?“A’g@w iV mifeD3 “535 U Aga 20 1y (SH,

, 4.48 (1H, sfiring4t ﬁ)%n{tgﬂqﬁd mﬁ:lure Qagﬁ)naéiﬁra&dﬁﬁ R(oﬂddapolb&)%) THddARo@iot 66521
PCT/ USO01/ 07187 3. 41 (2H, s); 3.08 A m; 2.42 (2H, bs);
2.22 and 2. 16 WS uquﬂ@@) by fash eﬁroma@graelzﬁo- % nigitggolia é’éhl(’iqm%m)l%?}n&m
(5%13)50 2 }16773 an (4@)5@ 49AI(W6G3 HC:L%élt Ras 9pr@1?a?ed7fr01ﬁ 280 BCydidylbihedidd- 4, 115. 7,

20 d1chloromethane/heptane HPLC—MS (Method A): M'=1383.1 (UV/MS(%)=100/100).
Example 117 - 2-(4-Methylphenyl)-/V-(4-chlorobenzyl)-/N-(1-
methylpiperidin-4-yl)-acetamide (47AKU-28)
4-(4-Chlorobenzylamino)-1-methyl-piperidine (47AKU-27)
1-Methyl-4-piperidone (566 mg, 5.0 mmol) was dissolved in 10 m] methanol
25  and placed in 100 ml flask. 4-Chlorobenzylamine (708 mg, 5.0 mmol) was added.
Mixture was stirred and Acetic acid (~0.75 ml) was added until pH~5. NaCNBHj3
(628 mg, 10 mmol) was slowly added. Gas evolution observed. After magnetic
stirring for 16 hrs methanol was partly removed on Rotavapor (40°C).
Dichloromethane, 2M NaOH and water were added until pH~10. Phases were
30  separated and aq. phase was then re-extracted with dichloromethane. Combined
organic phases were dried over MgSOs. Concentration on Rotavapor (40°C) yielded
1.14 g crude 47TAKU-27. TLC (10% methano! in dichloromethane): Re= 0.3. HPLC-

MS (Method A): M'= 239.1 (MS(%)=96).
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Exampl e 119 - N Phenet hyl - N-(1- net hyl pi peridin-4-yl)-N -phenyl - 5 carbam de
(47AKU- 30) 4-(2-Phenyl et hyl)am no-I| -nethyl pi peridine (110 ng, 0.5 mmol) was
di ssol veavodn1/&sed  di chl or omet hane and placed in 50 m fl aB&T/US01/07187

Phenyl i socyanate (71 ng, 0.6 mml) in 5 m dichl oronmet hane was added.
After 16 hrs magnebi@-Méthylphdagl)Npes-clil@abénzon NI xhethelpipeadieandpnt r at ed on
Rot avapor (40C). Crude product was purified 10 twi ce by flash

chr omat ograph)?c‘?tﬁ)‘mfe% met hanol in dichloronmethane) giving 131 ng (78%
47AKU- 30. HO -salt mp.rgg ar ed from 2M HCI / di et hyl ether in

di chl or onet hane/ hept ane. 860% met hanol in di chl oronet hane): Rf=

HPLC- MS ( Met hod Ap-Tqiada@Bs aqid (18 s)srsndssolvadig)l 0 mithirpchlands qmzf’lac@bms)

g)_ ; ; gg ? 533 ng 1§ Hsl ﬂggzlq %@xt%f% x('a?s%eat@a {0 1811 o(’ %'ﬁ'rs1 Ak fthe’ﬁ céﬂce(l@:!ﬁlec} 51) 73 (2(2)H( 2H,

m. 13C NWR ((ED@WBpor(s@PCMSS 8, 139.2, 139 0 129 4 129. 3, 128. 9 127. 3,
123.2, 120.4, 54.9 3,455, .4 .6, 28.3. le.120 -

N- ( 3- Phenyl propyl )!-p O%ﬁlgﬁgf f P'Bﬁlepépf mghﬁiﬁ(ilfﬁ'ﬁ%?%@?%n?%%% e
(47AKU-31) 20 addéddo RNARW-PT prhﬁgamiOﬂmantmsimyBlphlpﬁﬁﬂediane(AM4m 0.7 mmol)
was dissolved in 5 nd di %hl or oret hane and pl acea in 50 m f]lask,

Benzyl i socyandRagngticsrirring,he ragionfaikiure wasscopeenifatefl 0B RoHYERRE 0 (e Cradtied.

After 2 hr n%g&g, ﬂ%@&%[ ¥, YR EhNBE Lk
Rot avapor 1(%40 Eﬂvﬁ%?uh?g&gg%léﬁgcgﬁ uri éﬁﬁ?(@ff[lw‘?glg é}/\@ mggdmfﬁ?ot?mlﬁggr aphy

(0- 10% net han@wmleﬁ mgl(ﬂzﬁ”/@rﬁgﬁﬂﬁﬁré Pé@lvaahgvaﬁwpwgd Pom( M IACLrARlptBer

HCl-salt was r 2M HC / di et hyl et her in dichl or onet hane/ hept ane.
TLC (10% met hg{l}g ﬁiog)(ilntjgﬂjiaf(%Fr/]oromet hane): Rf = 0.3. HPLC- M5 (Method A): M=
366. 1 (UV/ M5( % =10041i8) TLCKE 0dvRiefht04l iviichlo@DEtiBne): Re= 04. BALT-MP (10H rr)

?sﬁ?’ S’ i 2m())6 (%4?&?4‘1%]%”1")@?1 ?5@6"‘%&)1[%9@ %‘BNW“OWH?L@%H( CDC13) e

8=157. 5, 14i%. O,rété&eﬁ} 329 ﬂ&@@(@ 198437 128 n; 4.80 ol 4.26(61, 3H); $.3021H,,s36. 3,
45.1, 41.6, 33.4, 32.2, 30.6. 108 WO 01/66521 PCT/ US01/ 07187 Exa Ie 121 -

N- ( 3- Phenyl pr Gpifl (FHNE) 39@@%%(2&@% YA N3 DEERGE 2-2¢ apbAdD
\(/v;lZAK(Lj}i ggz)l jegéj @EQ?A{H@?HV%%I‘?%@ I!épn?tta 1@ aced)dsn?gi gggggggs(% ! mml :
Phenyl i socyandBg.4(B8.§ 12@7 98, m{bﬁi 127 A, Bt 91151131 #hT,6h Gned.b a3, 8. added.
After 20 hrs magneijamp e r8i-39(431513(73d1'0xyphenyl)-N-(4-methylbenzyl)-N-(l-
20  methylpiperidin-4-yl)-acetamide (47AKU-29)
42ELH-77 (41 mg, 0.1 mmol) was dissolved in 1 ml dry dichloromethane and
placed in oven-dried 10 ml flask. Mixture was cooled to -78°C on a dry-
ice/isopropanol bath. Borontribromide (1.0 M in dichloromethane, 150 ul, 0.15 mmol)
was slowly added at
25 -78°C. Ice-bath was removed and mixture was left at room temp. for 2 hrs.
Water (3 ml) and saturated NaCl (aq.) were added and aq. phase was extracted with
dichloromethane, ethylacetate and n-butanol. Combined organic phases were dried
over MgSO, and concentrated on Rotavapor (40°C). Crude product was purified by
flash chromatography (0-20% methanol in dichloromethane) giving 22 mg (63%)
30 47AKU-29. HCl-salt was prepared from 2M HCl/diethylether in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): Ry = 0.3. HPLC-
MS (Method A): M*=353.2 (UV/MS(%)=100/100). "H-NMR (400 MHz, CDCls,
rotamers): &= 7.07-6.60 (8H, m); 4.48 (1H, m); 4.39 (2H, s); 3.76 and 3.66 (4H, 2bs);
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reaction m xture was concentrated on Rotavapor (40C). Crude product was
purified by flash chromatography (0-10% net hanol in dichloronethane)

gi ving 1®0nygedsdB8% 47AKU-32. HC -salt was prepared fronr@MUIso1/07187

HC / di et hyl et her in dichl oronet hane/ heptane. TLC (10% net hanol in

di chl or onet harsedt: (ZHE 5; 8.08 (2HHRL2.49 Q1 Hifn ), BED I(21d, bA); 2.2Mad 338.(3H, 2s) 1.96-

(iH 'S). 4 18 (2t bory S¢Syt 3068 ok ay 173 3ot 5pa8) 59 (31

s); 2.07 (2H, 1@),7 iL29967 1(2?'7*; 12!3)4. 1il5 18152114 5@4(445% 4@)) 40153@7|§|'\@§00013) 8=
154.9, 141.0, 139.3 231,7120.0, 55.6, 52.2,

46.2, 41.8, 33. 4 Eaczn!ple Q@ - -P!!sue@ad%(lemrﬁglmperldm-4-yl)-N -phenyl-

2- (4- Met hoxyp -Gigoene--N- (4- met hyl benzyl ) - N-
(1- et hyl pi peP::?l 12@&?7 acet gm de (47AKU- 33)

1-(4- Met ho_xyphenyl Y-(2-Rhweyleihylmine | guathydpipéridinea €16 n{2 80 rhmgl) wks 2 nmol ) was
di ssol ved in 1!901@5%0@%{1}]&%8{ g%?xhaﬁé‘%ad (}ll&%ggr}ﬁdqmﬁﬁasm%{b ?s‘éc Z e was

heated to ref rs an en concentrated on The
acid chl ori de 4@ 9® mﬁﬁl)ngSrrilldﬂ:hhmnh@tham vis afldedi Aﬁérdbdmeﬂnhgm&c mﬂngdded to
47AKU-5 (220

ns5n.di oro n Af t 2 hrs netic
ST o ERS Mhctin B et e eV RO O . i ot Sy e Bes e
product wag pttwacfewdla&mrﬁ&nwgﬁab}gsd@ 10%%@63&{&g{<ﬁahuroﬁﬁrhm&f0gmﬁgﬁmqh in
di chl or onet hane% i Vi n% 201 A47AKU- 33. HCl -salt was prepared from

2M HO / di et hy [(€8%e47AIRUDY. Hﬁéﬁalbwmﬁmaﬁ@e?%%%@dqubﬁe@m% net hanol in

(]j_ IH? RI:VCF); ?ZSB ha Qﬁ(}hlorafnethgneﬁh {a_jﬁ% S}@@OQ%&H&QI i) dlch%oﬁgtﬁngrgz) (Rf\‘l‘/ @/%(I%L'Cg 5/ 88) .

4.26 (1H mm; MS?Me‘(hBH;‘\)SM ssanaaﬁms{vw%me) HFi‘)IMRZ(45(11\/,(leL—|CD@3) & 32 (3
e ik (oo 06 ol hn6od Qs Bhay bt S el Ysebom 8, 23 Ty O

127. 4, 11454, tp2.59.(282mJ;:2. 532)4(3H, s)@Z@(ZHﬁ@ 079 281, &). 28-NMRAEDZ ;)18 8. 109 WO
01/ 66521 PCT/ SOl/ 07187 Exanp

2- (4- Met hoxyphéa 1398, (132 Bhlér?ﬂ é@ﬁh%l)?fﬂ A2 - 3rbthl 180 ferd- %|5A344§f15)44a3eet ani de
(47AKU-37)  4-Alphasnmet hyl benzyl am no- 1 - met hyl - pi peri di ne (47AKU- 36)

DL- Phenyl et hyllam’'ne (606 ng, 5.0 nmmol) was dissolved in 10 ml methanol 5

and 1- Met hyl - 4- pi pdiampiel 20566 (GrBheslipropyibA- (1 methgipiperidin-#aBoN -benzyhdded.

M xture was st acid (-0.75 m) was added until pH 5.
NaCNBH3 (628 awi%gldg@%; tS’IIS:SI oW y added. Gas evol ution observed. After

magneti c stirring 4-(3-Phenylpropyl)amino-1-methylpiperidine(160 mg, 0.7 mmol) was

dissolved in 5 ml dichloromethane and placed in 50 ml flask. Benzylisocyanate (107
mg, 0.8 mmol) in 5 ml dichloromethane was added. After 2 hrs magnetic stirring the
reaction mixture was concentrated on Rotavapor (40°C). Crude product was purified
twice by flash chromatography (0-10% methanol in dichloromethane) giving 156 mg

25  (61%) 47AKU-31. HCl-salt was prepared from 2M HCl/diethylether in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): Ry= 0.3. HPLC-
MS (Method A): M*=366.1 (UV/MS(%)=100/100). "H-NMR (400 MHz, CDCl;): &=
7.34-7.07 (10H, m); 4.33 (3H, m); 4.14 (1H, m); 3.04 (2H, m); 2.89 (2H, d); 2.57 (2H,
t); 2.28 (3H, s); 2.06 (2H, m); 1.87 (2H, m); 1.75-1.62 (4H, m). *C-NMR (CDCl,):

30  &=157.5,141.0, 140.0, 129.0, 128.6, 128.3, 128.0, 127.6, 126.6, 55.6, 52.1, 46.3,
45.1,41.6,33.4,32.2, 30.6.
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for 20 hrs nethanol was partly renoved on Rotavapor (40C). Ethylacetate, 2M
NaCH and water were added until pH10. Phases were separated and aq. phase
was 10 t vedor/essextracted with ethyl acetate and di chl or oneréig01/Ces7hi ned
organi c phases were dried over MgSO4. Concentration on Rotavapor (400

yi el ded 838 ny cr utiRample¥W-I6(3-Fhén aiehylpipedidiiignavepiane) . Rf =
0.3. HPLC-MsS ( Met hod n;%) Vi-= (219 1ﬂWN§%}i@1 100:/’48“3 0 v

2- (4- Met hoxypr‘r’éﬂwn} St hyl benzyl - N- (1- net hyl pi peridin-4-yl) 15

acet am de (47AKU- 31)(34’71@1%1‘3@1‘&@0 @Qnetﬁlylﬁpéﬂm{e)(lm A2 alorsklsi N 10
di chl oronet hane and  pl aced In - Met hobéphen yl acetyl chl ori de

(185 ny, 1.2 rnsplyed in Syl whlor@rr@mam W%ﬁfﬁ@ ﬁﬁa@l Res dlenylfse@«an% ¥rs
magnet i C S irr { n t ] r
(300 - G ude SR TES b ARATUE R M5 g GANERR B BRI RERISRR
met hanol | n dneahvhon mm!mhaxrae):or@pmraﬂgi @FotagprABC). Arndihkodict waChusfidd was

et hanol i n_aitoHT erRRRENS W0 g g SRR e R ma oy

( UV MS( 9% 100/49&KU-32+MF§a(t4@@ Mplared GO Hcmfﬂ&n@naﬁer iS= 7.34-7.06 (7H, m;

g gg (22$5 ?éHdlﬁomfze ﬂle?l?ﬁagz g)L% (ég‘ésnf(q?ﬁq %mCh?OT?getg{mﬁg) F(fGBIQ 31%#84130 NVR

CDC13): 65 1 13 ~ 55.5,
5(3 % ?31 o 4%\2% @Mzt%aé%A? M 95291 w@%&%& 11)6&0?) %E‘%%(“m* ,CHEH):3

2- (4- Met hoxpre?rﬁny $5 (\lﬂﬁélm)aeft 9%/(115@502911§ (N, (3% 843 HEh-th 2.9} 1(FHabe?- 65246
47AKU-39) 30, t 7 A3 | am
El. 21 g, )10 2)hé%a(g‘% é?’ropl Lohe O]ELM @@ﬁ% ]g)él f\léF}(ﬁ%) %ce@%ﬁﬁlgg nme

flask and di s$ei1se, i41.6QA398, ltzelzue:meo 1&9@1126&3 W21 heaﬂgaiis(idz 2ré&dbux for 3
brs and water was_renoved usi ng a Dean/ Stark water-separator. Crude 110 WO
01/ 66521 PCT/ Usc17dH187: 3Brﬁoduct was concentrated on Rotavapor (40C) giving
4TAKU 38 ELC (10%iiiphafool. 10 Wibmblaieiny haneh . NF4 Sact mmwwmoo
MHz, CDCl3, isoners) %) - 7(89 4H ﬁw (ylH, rr)i, 3. 8y1 (1H, s); 3.42
(1H m; 3. 31((mthyiylpezdw‘l-ybas@awh(‘i mi*z%? and 2. 41 (3H 2s); 2.33

and 2.31 (3H, 2s
2- (4- Met h(()xyphenill )12%- %ﬂoﬁh&ﬁg %Ilo)pgﬂﬁ Séla%tr%g{pﬁeﬁ%d 250mégc’:1etzénnr%l%l)e

(47AKU- 39) was dissolved in 2 ml thlonylchloride and placed in 50 ml flask. Mlxture was heated

to reflux for 2 hrs and then concentrated on Rotavapor (40°C). The acid chloride (250
20 mg, 1.2 mmol) in 5 ml dichloromethane was added to 47AKU-5 (220 mg, 1.0 mmol)
in 5 ml dichloromethane. After 2 hrs magnetic stirring the reaction mixture was
concentrated on Rotavapor (40°C). Crude product was purified twice by flash
* chromatography (0-10% methanol in dichloromethane) giving 201 mg (51%)
| 47AKU-33. HCl-salt was prepared from 2M HCl/diethylether in
25  dichloromethane/heptane. TLC (10% methanol in dichloromethane): Ry= 0.6. HPLC-
MS (Method A): M= 393.2 (UV/MS(%)=95/88).
'"H-NMR (400 MHz, CDCl3, rotamers): 6= 7.22-6.70 (8H, m); 4.44 (2H, s);
4.26 (14, m); 3.74 (3H, s); 3.12 and 2.89 (2H, 2m); 2.51 (1H, m); 2.32 (3H, m); 2.26
(3H, s); 2.08-1.52 (4H, m); 1.36 (2H, bs); 1.15-0.95 (3H, m). "C-NMR (CDCls): &=
30 1729, 158.6,136.6, 132.7,129.2, 128.6, 127.9, 127.4, 114.4, 55.5,55.1, 54.4,45 .2,
45.0,29.8,29.2,21.2,13.8.
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47AKU-38 (242 ng, 1.0 nmol) was dissolved in 5 m dichl oronmet hane and
placed in 50 m flask. 4-Mthoxyphenyl acetyl chloride (185 ng, 1.2 nmol) in
10 Mt ovabobdser onet hane was added. After 16 hrs nagnet i BCBUSOWG7IRY t he
reaction m xture was concentrated on Rotavapor (40C). Crude product was
purified by fl ash gkhmpRiiegrandMédodpiesyal-va@Phenfiethyhhvgr-or net hane)

gi ving 69 &1&8‘ 47AKU- 39. HO -salt was repared from2M

HOl / di et hyl et ARsthYIRIngridi-6¥ B acetAmide HAAKY) TLC (10% net hanol in

di chl oronet hane) : K&, Qaﬂleth bty MRy -tnkk‘ﬁﬂrl ribhe (4FAK6 36

(UVI NB(% =91/ 86) . ' H+ RVR Y r?%pgrrers)( BO267 6. 82 8H, m:
5.41 (1H, bs); 4. @Lﬂlegzle@lmmma(éo@mw ¢ gppollyas @SSS@G@ZHO ) methanpd - 3. 24
(2H, n); 2.572-, 80-1.54
(30 25T ekl o gt by Ayl 01
128. 9 126. 9, Mlxwrezwamlr@d aBBAOcticHBidN-0. 491D, was@dded unpipBes. NaCIBH,  33. 8,

29.7, 21.3. y

met hyI pi peri d| n- Aé %P%,ﬂﬁ é?égm ﬁ{aﬁ%ﬁfﬁ%ﬂ@f éﬁb%g‘{ Eu%@%%yglg%ﬁl%t#% ny,
1.2 mmol ) was feli 0904 methahdsl was phrtly tdmory ba Rotrambe (4010). fltladedtaien2l0 M f | ask.
M xture was heate oreflux for 2 hr 25 then co centrated on

Rot avapor (50%} *ldrﬂ@%wmﬁﬁ@ﬁfl&gtﬂ(ﬁfﬂ%%ﬁﬁswe PRl PRhID PBREMEne was
added to 4§AKkhe rb-t2Bacill with ofidy150¥Rke anld AichloTdmetHiehtQhPEL Hafge pfsber 20 hrs
magnetic stirring the reaction mxture was concentrated on Rot avapor

(40Q). Crude presidrésd anesMeboi Goaernbyticn ensheteviponéd Sgrigidn 838 meoysdaret hanol

Fom oM HCL/ ardemy Seraic aPifefbel NSRS LR e

di chl or onet ha@g)M*RQl%l@JBMS(M)@lW@( Met hod A): M= 365.4

. 477 (1F bs) 2drbipmpray Ve St SRR ped A ) o501

SC;'/ZU(Sgh/ Q3)186c2>et§111ﬂ&(4’3&1(U~2sﬂ) 2. 722|(_|2H m; 2.62 (3H, s); 3248 %H BQ;rr)
) . S); X )
13C- NVR (CDC13) : Iﬂbi’f? @é@n@ 10%3170%‘%&1@550@6(1 311259 l?ﬁlilﬁgmeﬂethf@ez 127, 3,
125.8, 54.5, %i&c@i 1n4§@) o AR08 AMethdx hel%gac%‘arl cHAride I\il 26m3; 1 Zﬂnn?ol) 111203111 3)
Exanpl e 126 @4 Met hoxyphenyl ) - (1 i ndanyl ) - (1 nmet hyI piperidin- 4-yl)
acet am de (47 Akblorgnethanetas aadidaiaobo-hrs magusir sthripe dreirerctan iR 2)

concentrated on Rotavapor (40°C). Crude product was purified by flash

20  chromatography (0-10% methanol in dichloromethane) giving 256 mg (70%)
47AKU-37. HCl-salt was prepared from 2M HCl/diethylether in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): R¢= 0.5. HPLC-
MS (Method A): M*=367.3 (UV/MS(%)=100/99).

"H-NMR (400 MHz, CDCls, rotamers): 8= 7.34-7.06 (7H, m); 6.84 (2H, d);

25 5.10 (1H, m); 3.77 (3H, s); 3.67 (2H, m); 3.17 (1H, m); 3.03-2.75 (3H, m); 2.64 (3H,
s); 2.38 (2H, m); 1.77-1.05 (6H, m). *C-NMR (CDCL): 8= 172.0, 158.9, 139.9,
130.0, 129.0, 128.2, 127.1, 114.5, 55.5, 53.1, 51.4, 42.4,41.3, 31.1, 29.5, 24.9, 18.1.

Example 124 - 2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(3-tropen-4-
yl) acetamide (47AKU-39)

30 4-Methylbenzylimino-tropane (47AKU-38)

4-Methylbenzylamine (1.21 g, 10 mmol) and Tropinone (1.39 g, 10 mmol)
were placed in 100 ml flask and dissolved in 50 ml toluene. Mixture was heated to

reflux for 3 hrs and water was removed using a Dean/Stark water-separator. Crude
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1- Am noi ndane (666 ng, 5.0 inmol) was dissolved in 10 m net hanol and
placed in 100 m flask. 1-Methyl-4-piperidone (566 ng, 5.0 mml) in 10 nl
met hanol wa01/6e21 added. M xture was stirred and Acetic acPdr/s@/ors87m ) was
added until pH 5. NaCNBH3 (628 g, 10 mmpl) was slowy added. Gas evol ution
observed. Aft odueﬁg&%hseln&aﬂea bh RGtal Yor gz@)&gz%vﬁgubgw_smmo%l y renoved

on Rotavapor (40C). Dichl oronethane, 2 and water were added unti l

pH 10. Phases mwhasol igaldiceromethansdt Raer. 0. hNEHMNMRA40Q Métr, €BCéxisparensksd- 20 t h

et hyl acetate Lchl o X [ [ \ i ed
over VBsOn. oo e B B R 2 7
(10% et hanol 247 ehd 2AdME.RanE)33 all 231 (B18.2s); BRI G- MR 4HVeDhoeh- A4 (WE 231. 1
(uv/ NB(%z?Z/%i.)).

2- (4- Met ho>§yp nyl)-N-(1-indanyl)-N(1-nmethyl pi peridin-4-yl) acetam de
(47AKU-43) 20 47AKRH4-MERIE phany])IN-M4-metily)benad)-Ni(3swobsted-yl)ncdiiniide

di chl or onet haggﬁﬁ 95' aced in 50 m flask. 4-Mthoxyphenyl acetyl chloride
(185 ngy, 1.2 3% 10 M dichl oromet hane was added. After 16 hrs

magnetic stirring Hh&m@@(zﬂgﬂ;gﬂ)@tnﬂﬁ@l?Wdis%%ﬁ%ﬂ’s’ 2 RA 0B dtedng AP or
(40C). Crude product was purified flash _chraomat ogr aphy (0-10% net hanol

( by ) (
i n di chl or onetbiasadin 19w sk rollehgxyphenylacend chlonge (145 mep bR naael) ingddsnbyr epar ed
from 2M HQ,/ di i i r ] ioh Mt ranol in
di chl or omcsitohane M@Etﬂ%{o‘a ‘%@ aﬁgﬁgﬁ%ﬁgﬁ%ﬁ%@@%%%%%&% &
(UV/ M5( %9 =94/ S0hcenEatadrph Bothpapor (40°C). Crude p-roduct was purified by flash

47AKU- 44) N- (4; Met hyl b L )s, N (1- met hyl din-4- 0

1N - (1 mec BTy Lo e R el e inas s (S8 AR o

mol ) was di s39| Hesdliwas pitpatidoftnd 2ECHethylather infdichesnéthanbBeptand. | ask.
added. A ter - T6 G g & SeP R Ak S plod G SFE e A
added. er re

concentratgd @91 RetRVRBEY)-04R6).. Crude product was purified by flash 112 WO

01/ 66521 PCT/ US01/ Q7187 chromat ogr aphy (0-10% net hanol in dichl oronet hane)
gi ving 192 nmy (50%H-MMRKEPUMHZLDChardiangs): 37 epatdd $FHom: 2l (1H, bs);

HC / di et hyl et J i chl t Al 9 1 j .
di chl or onet har?gl: A'% (224’8153?551%? Z %*%tﬁggﬁ)f—%}%iﬁ @’E@ %fﬂ@@'(sﬂ,'}n),
E’r) 8 |(\5/B(7 g@ (= %gO/zsm?@ZI;uS% NR/RZ(O@QI)EI'-IJ\M): j&cDC%(pH @.4%(:-7{1\2.% (@zpelg?:mr;ne”sg?z(l i H, N
3 76 (3r o) 13ar AR st ok el 3 SRO B, s ol B Ty
(4H ™). 1RC NWR, $SDCLR, 206=1158. 9, 158.5, 137.3, 135.2, 131.8, 129.8,
128.8, Example 125 - 2-Phenyl-2-ethyl-N-(4-methylbenzyl)-N-(1-

methylpiperidin-4-yl) acetamide (47AKU-40)

2-Phenylbutyric acid (197 mg, 1.2 mmol) was dissolved in 2 ml
thionylchloride and placed in 50 ml flask. Mixture was heated to reflux for 2 hrs and
25  then concentrated on Rotavapor (50°C). The acid chloride (1.2 mmol) in 5 mi
dichloromethane was added to 47AKU-5 (158 mg, 0.72 mmol) in 5 ml
dichloromethane. After 20 hrs magnetic stirring the reaction mixture was concentrated
on Rotavapor (40°C). Crude product was purified by flash chromatography (0-10%
methanol in dichloromethane) giving 196 mg (74%) 47AKU-40. HCl-salt was
30  prepared from 2M HCl/diethylether in dichloromethane/
heptane. TLC (10% methanol in dichloromethane): R¢= 0.5. HPLC-MS
(Method A): M= 365.4 (UV/MS(%)=99/100). "H-NMR (400 MHz, CDCls,
rotamers): 8= 7.32-6.98 (8H, m); 4.77 (1H, bs); 4.50 (1H, d); 4.29 (1H, d); 3.43 and
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126.2, 114.1, 55.5, 55.4, 51.7, 45.8, 45.7, 44.5, 29.7, 21.2. Exanple 128 -
2- (3, 4-di met hoxyphenyl ) - N- (4- net hyl benzyl )-N-(1- 1o net hyl pi peridin-4-yl)
acet am devQ 4védsk 45) 3, 4- Di net hoxyphenyl butyric acid (235rayusdv@ismol ) was
dissolved in 2 mM thionylchloride and placed in 50 m flask. M xture was

heated to reflx (BHUI%? & (@H n?tzhﬂruﬁog)cms (13, a9; pm&l@yamr 36 pMf) - The
acid chloride (1.2 di chl oronef,hane was added to 47AKU-5 (219
ng, 1.0 mmol) %44 @H. mw; 11657 @H@H“I)d}%@?%%m) QMde@B)n%gWéﬂ,@%?d rring
the reaction u 0 u pr oduct
was purified lr)%)f?i gggshy\?% %Q??SE%%S?QZ'S%(%%O%%?%%&?%é\a%ld'(%\gf gg%rret hane)

gi ving 129 ng 2633%. 34271/%.1122!5. HCl -salt was prepared from 2M

HC1/ di et hyl.eth dic / hept ane. o

i chi or omethaney : e eraRie o AR AN A A b AT 3R bipekdin-

(UVI V5(% 98/81991)ac’|ekh1fdﬂla(4m0UmI; CDC13, rotamers): 6 7.17-6.60 (7H, m;
4.75 (1H, m: 4.5 3.53 (2H, s); 3.27
(2H, fj); 2.m65 (2H4 (ﬁ;?nd?’é‘a%ém 1418(“%51‘101?221%‘?66@‘&@?2)2 24 (2H, (r‘r) 1?72 (2H,
d). 13C NWR (CDCl3)1 Alﬁmomlth?e@% 111%95 8 mnddABwk diskdifedin 10301 MethdndPat 127. 4,

125.8, 121.0, 112, 111. 6, 56. 1, . 54.6, 49.6, 46.7, 44.0, 40.09,
27.0, 21.2. 25)1@(51{&)]0@ mlitask. 1-Met’hy1 4-p1per1done (566 mg, 5.0 mmol) in 10 ml methanol

2- (3, 4- Metfay| engdhqeay M?ﬁﬁbé'v)as%&édﬁﬁ%&éh@%é}{ 01 75Nef) Fras BBIHYh#I J2gssi di n-4-yl)
acet am de (47AKU—46 3, 4- Met hyl enedi oxyph en% acetiC acid (216 ng, 1.2 nmol)

was di ssol ved Na¢NBHx628 Eﬂ&rymehmsslawymdde ICae evplittkpnshseryed IAéfsk M xture
was heated to t Qt or (50C).

The acid chl orn:i%fﬂét%snf%rﬁmf T&ﬁrs Q%PE’@%@&’% f ﬁ%ﬁ%@t g{nog V\g (ad

47AKU-5 (219 myjchldrothettime, PM Na(DHalﬁﬂwa&r bee@ddéﬂﬂhﬂ&ipﬂﬂ%@h%s Redar S rragneti c
stirring the react| n m xture conc n . Crude
o oduct wns . paR A PSR PR SRy T BT B ot ate.

di chl or onetshamentahadi RganiBshase w(eﬂ@&ﬁedwv@ﬂugSm Buntdiehtiditn Rdtgabéon by 113
WO 01/66521 PCT/ US01/ 07187 ion_exchan (ge chromat ography (washout with 10%

aq. NHACH (254&0% virded 4519 47AK G143 cHL @é)"/wﬁwf(h@y%n divhipgmethangyR: 588t was
d f /' hept TLC (10%
et hanol 1 n drE eI B s R e e hod A) - M= 561 2

( UV M5( % =96/ 95) 2HA A4 BenlybiAY-((CiDGadyD-Ne(f amedinydpiperidger=4-3)iazetzm@R (4H, n);
6.77-6.51 (3H 4.;%[]54 1 and 5.93 (2H, 2s); 4.70 (1H, m; 4.52 and 4.49
(2H, 2s); f ; 3.26 (2H, d); 2.49 (3H, s); 2.33 (3H, s); 2.14-1.66
47AKU-42 (230 mg, 1.0 mmol) was dissolved in 10 ml dichloromethane and

placed in 50 ml flask. 4-Methoxyphenylacetyl chloride (185 mg, 1.2 mmol) in 10 ml
dichloromethane was added. After 16 hrs magnetic stirring the reaction mixture was
concentrated on Rotavapor (40°C). Crude product was purified by flash
chromatography (0-10% methanol in dichloromethane) giving 194 mg (51%)

25  47AKU-43. HCl-salt was prepared from 2M HCl/diethylether in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): R¢= 0.5. HPLC-
MS (Method A): M= 379.2 (UV/MS(%)=94/90).

Example 127 - (47AKU-44)N-(4-Methylbenzyl)-V-(1-methylpiperidin-4-

y)-"N'-(4-methoxybenzyl)-carbamide (47AKU-44)

30 47AKU-5 (219 mg, 1.0 mmol) was dissolved in 5 ml dichloromethane and
placed in 50 ml flask. 4-Methoxybenzylisocyanate (196 mg, 1.2 mmol) in 10 ml
dichloromethane was added. After 16 hrs magnetic stirring the reaction mixture was

concentrated on Rotavapor (40°C). Crude product was purified by flash
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(6H, m 13C-NMR (CDC13): 5= 172.5, 148.1, 146.8, 137.3, 135.1, 129.8,
128.6, 125.8, 121.9, 109.4, 108.5, 101.2, 54.8, 50.2, 46.7, 44.6, 41.1,
27.7, 21WOolesExanpl e 130 - 2-(4- Met hoxyphenyl ) - N- ( 4- et PgT/o80u2071§7- N- ((1-t -
but yl pi peridin-4-yl)-acetam de (47AKU-49) 1-t-Butyl-4-piperidone (47AKU-47)

1- Benzyl - 4- pi @ﬁlrohgwgea é@%%,mel&nﬁﬂmd)chmahﬁlépéﬁ/ﬁg 1bPmb¥50%) acet one.
Met hyl i odi de (0 90 was sl owl y added over 5 mn. After 2 hrs

magnetic 15 S7AKY- ﬂ‘b %ma%t%ﬁaxep%@ﬁyml H4ddietyiether n 30 ol ) was added.
After 1 hr magneidremsthideHep@ne @1 (1@%%@1}(%0@5}&%1&@1%@&4{3?@{5 =@qgprpr.oduct

was collected by filtration and washed with agetone/dle hyl et her. Wite
crystals wereMS (M ethoh A3M RS2 MISEY)= 1@0@4théﬂ‘éRt(é@£hWZs@D€13)ﬂfC (10%

was added Bo 900 (Bt ARORIPE B ¢l P Hefa S R EBIEY GERaR)
Pot ?ssi uncar bf[ztmt(egI( @%(31 rrﬁ ((33H), SP2.97H) mj;2. B (BHCQI hanh@H, s)[liéMr(Hﬂ,uh%: g(r)izlﬁl ]
weter (20 m1) (e SCHMF Bk aie 1 Sob TP Gk Lahbadt Yo eShera.

separat ed and 3¢, PRASE5¥ass 4,15¢76X4.8 asteds widoly di shl or omet hane and
et hyl acetate. Conbined organic phases were dried over MySO4 and

concentrated on RoEagmpler12843apAglivethpxymrensl-Namethyibenzy)- NI'.@'(lO%
(T, RS e T (00, D85 5 3
42.4, 26.6. Or ude3;4|=lbmaﬂtoxapiwnalbmdc a@sem@ EhVR)mIs0 R mak digsoﬂm:le'm Eaml
(1-Benzyl - er| n no),-1-1%-bu

( 47AKU- 48) "0 B O eaﬁ%? g?%lﬁlgb(‘ﬁégek M’@“ezwas)hef‘t)edt“e S RRELA nog
nmet hanol  and tjnaeaetntritedOn Rbtaldpas {<50°<4)77M&Jac4&’ct(1&ﬁxfe (M2, m@doRird®i ) in 5 m

met hanol was added. Acetic acid é éz was added unti | I2I—|—5 NaCNBH3
(250 g, 4.0 WRbloyomethanesyas aidediedodKUSS I8 WS LOHRODBsEed. After 4 hrs

magneti ¢ ssi 1 G dhrdrhéne, R%téﬁﬁﬁ%sl iSRS b 8dactiGh &Mﬁ%m&&ﬁeﬁrué’d\ﬂ Na.CH

B
and water were added until pH mP%;aE{tses were separated and ag. phase was
t hen re- ext r aoh&dtayepdr (él@°@m@n@mm@/amﬁ@ﬂw|ﬂasbeqlmreatogr@ﬂwpﬁé% organic

phases et ek Hin s 3 REENLT3 (1,0 BolgkaRotir (40, vl ded 550
HPLC- M5 ( Met heepided ﬁMﬁFZMG—]IClﬂiléthﬁét%rqﬁ Eh)chloromethane/heptane TLC (10% methanol
2 Cfaf (,inl\/:aégoxyphe(rill)&ﬂorome(thanersE kh_\[l gfeﬁﬁ!&)My_(l\gi%thgd RB‘tréil—p A9 hdin-4-yl)-
20 (UV/MS(%)=98/89). "H-NMR (400 MHz, CDCls, rotamers): 8= 7.17-6.60 (7H, m);
4,75 (1H, m); 4.51 (2H, s); 3.83 (3H, s); 3.79 (3H, s); 3.53 (2H, s); 3.27 (2H, d); 2.65
(2H, t); 2.58 (3H, s); 2.32 (3H, s); 2.24 (2H, m); 1.72 (2H, d). ®C-NMR (CDCl,): 8=
172.8, 149.3, 148.3, 137.4, 135.0,129.8,127.4,125.8,121.0, 112.2, 111.6, 56.2, 56.1,
54.6, 49.6, 46.7, 44.0, 40.9, 27.0, 21.2.
25 Example 129 - 2-(3,4-Methylenedioxyphenyl)-N-(4-methylbenzyl)-/V-(1-
methylpiperidin-4-yI) acetamide (47AKU-46)
3,4-Methylenedioxyphenylacetic acid (216 mg, 1.2 mmol) was dissolved in 2
ml thionylchloride and placed in 50 ml flask. Mixture was heated to reflux for 2 hrs
and then concentrated on Rotavapor (50°C). The acid chloride (1.2 mmol) in 5 ml
30  dichloromethane was added to 47AKU-35 (219 mg, 1.0 mmol) in 10 ml
dichloromethane. After 2 hrs magnetic stirring the reaction mixture was concentrated
on Rotavapor (40°C). Crude product was purified by flash chromatography (0-10%
methanol in dichloromethane) giving 188 mg (49%) product. Further purification by
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(47AKU-49) A47AKU-48 (556 nmg, 2.1 mmol) was placed in 50 ml flask and 5 nl
10 di chl or onet hane was added. 4- Met hoxyphenyl acetyl chloride (739 ng, 4.0
mrol ) i nwa01/eds2di chl or onmet hane was added. After 4 hrs napaBpUSel/®187 ri ng
the reaction mxture was concentrated on Rotavapor (40C). Crude product

was purified byh édchslze cmlafr@ﬂsgfapgy apRiout OHthQWnR NanoH (izsv/owlinqhétmmet hane)

giving 124 ng (15% product urther urification Lon n

chr omat ograph?’le(i%éslﬁgmg P 1oh % W?LSH’T?PZ’S%]?‘%/I% ﬁg‘%ﬁ)‘ﬁ)’%ﬁ’&%e 91ny
(1199 47AKU- 49 gidcbrodditany@s pr epar ed from2M HO /diethylether in

di chl or onet hane/ hept ane. TLC}lO% met hanol in dichloronethane): Rf = 0.5.

HPLC- M5 ( Met hod A) hemgre. TG (0% mayangdinglichigpmethaney Re ROR- HEBO-MPz, CDC13) :

6= 7.11 (4H, 2H 38 q
3.76 (3H( s); et5h§d Hl(/I sgg}ﬁ% 43@? Iﬁ)gggﬁs)z%gﬂz%&(o%mz @D% 47 2%5] rr;s )

2.31 (3H, s); 5%.774-T@H4HIm); 4.736.50 G4, ) 5.913@ NIREHGDEL 3)70 (85, m)k AZ20,

T

N- (4- Met hyl bengy ) n ll‘-ib (NviRECIMA1L) épemcb n4gt M4y SN 37. pheny) eblsy i 28aribas] de
(58AKU- 1) 25 47AK was dissolved in 5 ni

di chl or onmet harlé1 4n9- ‘bllé%édoﬁ B8, rﬁozﬁﬂ%ék‘m PALAeA M2l docyanate (177 nm,

1.2 mol) j,n 5 m r t netic stirring
the reacti on m Xt urE%ﬁlgleomgg%c(gﬁ?gthh%gﬁ ot(g\;%a%otgglb? %ﬂCSSNrI%rg-ude pr oduct
was purified l!vyt)flplashdmehymet@gm@pr(IﬁJ-ﬁ% met hanol i'n di chl or omet hane)

giving 134 ng (37% .3 8 was prepared from2M
HCl / di et hyl et her |/?11 ?Bg"lt}?h %’J- ngr?e ep ane. TLC (10% net hanol in

di chl or onet hane) : RfBenzﬁ.zEmpd:ﬂRloﬁe (IMD ¢, Vetinoal) Ays diMbhfe&ﬁﬁlsaml acetone.

. .26 (101 VYOV (9piin s Bon e Sp iaec e pl Mo d ey

PCT/ US01/ 0418 étirring)addiBofel Meliotlide (128 B, 303Hunol3 vas &ded. AfBdrl,1 hS}nagﬁetﬂG ( 2H,
m: 1.73-1.57 (4H 135, 4

. 8=158.7, 139.5, 137.0
129.7, 128.8, Sipweel nalz%et@vl-emwg@ g éimc?a;szgwt W Gf?leﬁsd%v f irgtion angg 4.
30.2, 21.2. E&@a@ﬁﬂd&m@lﬁ?cetone/dwt hylether. Whlte v stals were dried under vacuum giving
N- Phenyl et hyl - N- ( 1- et hyl plaﬁerl din-4-y - phenet h 5 car bam de

(58AKU- 2) 4- ( BOPHEfpReet yatind Haﬂo"/prmemmiunp@ﬁhlai ¥1(am€3)1Rfrg0 7oPBU¥mol ) was
di ssol ved in %ﬂg&V@H é:aﬂllﬁ) gma@%s Qx'ﬂf\i,d% ?(Q%O't Phixtlke %Yt-ﬁ{l%ﬁlme (120 mg,

Phenet hyl i socyanat e
20 1.6 mmol) and Potassiumcarbonate (32 mg, 0.22 mmol) in 3 ml ethanol. The resulting

mixture was stirred and heated to reflux (~80°C) for 1 hr. After cooling water (20 ml)
and dichloromethane (20 ml) were added. Phases were separated and aq. phase was
re-extracted with dichloromethane and ethylacetate. Combined organic phases were
dried over MgSQ, and concentrated on Rotavapor (40°C) giving 496 mg 47AKU-47.
25 TLC (10% methanol in dichloromethane): R¢= 0.3. "H-NMR (400MHz, CDCls): 8=
2.82 (4H, 1); 2.41 (4H, 1); 1.12 (9H, s). *C-NMR (CDCly): 8= 210.2, 54.3, 46.4, 42.4,
26.6. Crude product contained ~25% (‘H-NMR) starting material (1-Benzyl-4-
piperidone).
4-(4-Methylbenzylamino)-1-t-butyl-piperidine (47AKU-48)
30 4-Methylbenzylamine (268 mg, 2.2 mmol) was dissolved in 5 ml methanol
and placed in 50 ml flask. 47AKU-47 (305 mg, 2.0 mmol) in 5 ml methanol was
added. Acetic acid (0.3 ml) was added until pH~S. NaCNBHj (250 mg, 4.0 mmol)

was slowly added. Gas evolution observed. After 4 hrs magnetic stirring
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(103 mg, 0.7 mmol) in 5 m dichloronmethane was added. After 4 hrs magnetic
stirring the reaction m xture was concentrated on Rotavapor (45C). Crude
product weQol&spurified by flash chromatography (0-10% nmePEUIS01/G7m87

di chl oronet hane) giving 198 ng (90% 58AKU- 1. HC -salt was prepared from
2M HC / di et hy Id@ihhﬁémétnanedtmmmmmhae&&ﬁep&@ﬂmﬁﬂﬁﬂ;l@lﬂ%smé}anol in

di chl or onet hane) 3. HPLG Met hod. A),. M= 366. 3

(UV/ NB( % 100/S?LR5’®€)ted a_ﬂdraﬂw%‘a(;%ég %re'%ﬁéf%‘f W“@”hl?r%%ﬁ%‘r’“i%n‘t dhlacefpte. 7 o1

(2H, n) 4. 23 doltdindd)orgahi Qshakoh Werdﬂned%vérMéQd%LHCEhGenﬁezltiongdn%tavkﬁoﬂ ) 3 3983 59
: S .

OH, m: 2.78 6 (214 228
E4H, . 130(3@71@) y@%d@ié)% ng-erads ATY! 3%) Téé 8%, reethq_r@bmcﬂw gsrrg?hallezs 8,

126. 8, 126 e 36.4, 30.5. Exanple 133
- N (4- Met Ryl B%n ?y%fﬂiﬁ%?s(ﬁﬁwf"d]‘ﬁ Neri %X[S%’j _%N) (4- et hoxybenzyl )

car bam de (58AKU- 3p-(2Me&lasphdyD N@meﬁglbeﬂzyfﬁ) Na(t)#)autwhﬁpeuﬁd'ms@wed in5m
di chl or onet hane and1ﬁ1 placed in 50 m flask. 4-Methoxybenzylisocyanate (326

ng, 2.0 mmol) apgtarg di chl oronet hane was added. After 20 hrs magnetic
stirring the react (4mMKU-49)re was concentrat ed on Rotavapor (45C). Crude

product was purified thr e tinmes_hy fI chro r.a éo 20% et hanol
i n di chl oromet hane4%§[b @@@Fﬁ&%g Wa?@a‘?&i Q@gﬂa{%‘d g ng 155 nyg

(23% 58AKY 3.diddfetomathineWads aRaRPANeSnd n?%etﬁ@hidﬂid@(@' gy min@l in

di chl or onet hane/ hept ane. TLC (10% rret hanol di chl or onet ane
HPLC- M5 ( Met hd§ niydichigremathancowgs\adrogs lzvserytﬁnetw spipcppgrthg r&@@lomnilxtu@c:ls)

S= 7.10 (4H, 35 (3H,
4.26 (2H,( d) er ‘ig" ?gﬁigtgdlénRég”%’@f@ é)zamdg)pﬁofﬁ?éi%? (p%%ﬁedzwz%as 2H, E’r) 33)
1.81-1.54 (4H, ch:@natofgr@ﬂiy((@&D%s&ethahﬁﬁnmndﬁlc(r@mh@e) gﬁmg]l%n%(li%pﬁdudﬂ? 1,
445, 31,0, 28R PRI DY KL ngs Sh P BER AR T Y NPyl
(25§3 iK E’E Q;JX%p Ef(m%) mh&étlﬁeﬁml)%?@/@ hen@ys) 4NAKU—4ﬂeHl@Js4ﬂt wey pxdpan%&ﬁgih l)zl\/r:lgI et am2de

ac aci s dissolved in
m  thionyl ch&gfvd\é‘gﬁﬁﬁ%erdpgﬁ%ﬁr‘?rﬂag@g ?a@&jc @Dﬁrﬂ‘?%ﬁfvf\eggl heated to reflux
for 2 his and dl&ldr&gahmqefm(;@t}ﬁd;@mg}m - M45400.4 The acid chl or| de
(1.5 nmol) in 5 di chl or omet hane was added to 47AKU 5-2 (76 ny,

§

mmol) in 5 n W/Mﬁ(%)‘d%/ﬁﬂ)arfé NMR{(#0 MBZHERCls gridt i Ld48t 3y r /i B 2Hh ) r eact i on
Fl ash chr omat Soraay Ot 6 60 MR URERER o A B SR RLAL o0 Qg 00 Y
(60% 58AKID- 4.(2HHGHY, Qad7t(2H/am) 2.31 (3H, 5); 1.74 (2H, d); 1.36 (9H, s). “C-NMR (CDC13) 5—
173.0, 158.8, 137.1, 135.3, 129.8, 129.7, 127.0, 125.8, 114.3, 55.6, 55.5, 49.8, 46.5,
46.4, 40.5,26.7,25.1,21.2.
Example 131 - N-(4-Methylbenzyl)-N-(1-methylpiperidin-4-yl)-N'-
phenylethyl-carbamide (58AKU-1)
25 47AKU-5-2 (219 mg, 1.0 mmol) was dissolved in 5 ml dichloromethane and
placed in 50 ml flask. Phenethylisocyanate (177 mg, 1.2 mmol) in 5 ml
dichloromethane was added. After 6 hrs magnetic stirring the reaction mixture was
concentrated on Rotavapor (40°C). Crude product was purified by flash
chromatography (0-15% methanol in dichloromethane) giving 134 mg (37%)
30 58AKU-1. HCl-salt was prepared from 2M HCl/diethylether in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): Ry= 0.5. HPLC-
MS (Method A): M*=366.3 (UV/MS(%)=99/96). "H-NMR (400 MHz, CDCl;): 8=
7.21-6.97 (9H, m); 4.33 (1H, m); 4.26 (1H, m); 4.21 (2H, s); 3.39 (2H, q); 2.85 (2H,
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10 prepared from 2M HC1/ di et hyl et her in dichl oronet hane/ heptane. TLC (10%
nmet hanol in dichloronmethane): Rf= 0.4. HPLCMS (Method A): M= 381.2

(UV/ M5( %9wO81/e6521 1H NVR (400 MHz, CDC 3): 8= 7.17- 6.99 PEHUSHyq718. 82-6. 76
(2H, m; 4.73 (1H, in); 4.48 (2H s); 3.98 (2H q); 3.52 (2H, s); 3.22

(2H, d); 2. 611&)212157@1-1 t 254 (QBH;) §24 (321 8)22(08!(2}131)[) 1273 Jl457((21=]i my)3c1. 71 (2H,
d); 15 1.38 (3K ) 13C NVR (CDC13 135.0, 129.9,
129.8, 126. 8 NMBCBCl):10r 1§8 763‘33975 1§21061354€91%974@8? 12&? 126 %oué , 576,

21.2, 15.0. tH0 henyl ) - N- (4- net hyl benzyl ) - N- - (1-
met hyI p| peri E:S%rﬁghif’)]ﬂ%iézgrébéig?&%%% S5) 4- But oxyphenyl acetl c acid (317

, 1.5 mmol ) was &xampleidd -iNaPRenyletlry]-V-0i-mehivdpipenididet-yrdV pherethyl- n 50 n
flask. M xture vas g g&g%ﬁg reflux for 2 his and then concentrated on
Rot avapor (54565' Pec ori de (1.5 mol) in 5 m dichloronethane was
added to 47AKU- 5- 24((2%emmethyll)ammrmmeﬂiyimﬁenﬂﬁne didt hgypomenbiames After 20

hi t t t t Rot
(100 "o ude greiel il gERmprelingntien Bronbd o dsny (6o S0m s
net hanol in di(cd @ OYEiR@IEH Sth\»ﬁmlﬂor&%@thm Wb e cdS BAKKE Brs nidghetiatitringas

prepared from 2M HC / di et hyl et her in dichl oronet hane/ heptane. TLC (10%
net hanol in ditkhicestiondtinarayas orpeentatsd opRotavapsr (401fek e RFedugiavasng. 2

(U;V/ 55(72{‘) ( ?8/ % n$1ﬁed1' 4%?5&%9%%h§w&et 0171n %lrrbhlo@orgéha(n@j'%lvﬂ% 198 ZgH( 2H,
d); 2.72 (2H, mg(90‘2&)58AK!J—Il Ii@l—sanvasp(ewedﬁpmmwl/ ylether ity . 72 (4H d);
1.45 (2H, 95

135. 0, (129 m r%m‘(’tﬁ%%m%%g%é’f%g mﬁ‘mﬁ%@e&%’a&? @JLA@O 6,
21(2 I?grg O)%M%ena@oém) M*ﬁiﬁtﬁa]ﬂawenzsmﬁ@ﬁmopa{mh xmmz C]E@BMSPe 136 -
acet am de ?58 ;IG Zﬁﬂ\m 281 QZ}{?% (?I'b'\gg??ﬂgﬁ% %\bg 42%5{'51’&)\/%57 &h‘i 10 m

di net hyl folrsrmri) g9 (@H%plza;rsqdﬂl ‘J) ﬁ&s@t{ ] @1§$<(3H<§3-|2(o$ (98, g .1.78-1%59@e,) and

| sopr opy! br oni de, were added. M xture was heated to 50C

and stirred fom. E&W(C&?Ql@r &= 1:%703 LAY OO 12040 188 Ayl 8cei#t-® 14re added.
Phases were sepaf %?%63%34%‘142 (5’%’%9%8‘@530 ghen re-extracted with

di chl or onet hané: ot garii'c phases were washed with brine, dried
over MySO4 and cond?euampailtsd-d%(med!odlpﬂzyl@%@}t-iyltylpwrm4ﬂ@w€(4ude pr oduct

was purified b k j}? c@ %?F %%9@%‘% 10% met hanol in 10 di chl or onet hane)
yi el ding 136 ESLYN vvas prepared from 2M
20 47AKU-5-2 (404 mg, 1.6 mmol) was dissolved in 5 ml dichloromethane and
placed in 50 ml flask. 4-Methoxybenzylisocyanate (326 mg, 2.0 mmol) in 5 ml
dichloromethane was added. After 20 hrs magnetic stirring the reaction mixture was
concentrated on Rotavapor (45°C). Crude product was purified three times by flash
chromatography (0-20% methanol in dichloromethane and 0-30% methanol in
25  ethylacetate) giving 155 mg (23%) S8AKU-3. HCl-salt was prepared from 2M
HCl/diethylether in dichloromethane/heptane. TLC (10% methanol in
dichloromethane): R¢= 0.3. HPLC-MS (Method A): M= 424.2 (UV/MS(%)=92/83).
"H-NMR (400 MHz, CDCLs): 8= 7.10 (4H, m); 6.99 (2H, m); 6.76 (2H, m); 4.53 (1H,
m); 4.35 (3H, s); 4.26 (2H, d); 3.77 (3H, s); 3.09 (2H, m); 2.32 (3H, s); 2.22 (2H, m);
30 1.81-1.54 (4H, m); 1.06 (9H, s). “C-NMR (CDCls): 6= 158.9, 158.6, 137.1, 135".6,
131.9, 129.7, 128.8, 126.2, 114.0, 62.6, 55.5, 53.0, 45.9, 45.7, 44.5, 31.0, 26.3, 21.2.
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HC1/ di et hyl et her in dichl oronet hane/ heptane. TLC (10% net hanol in

di chl oronethane): Rf= 0.3. HPLG-M5 (Method B): M= 395 (UV/ M5(% =95/91).
1H NVR (4000Ms521 CDC13, rotamers): 6= 7.23-7.01 (6H, n);PEI/ISOYQEET M) ;
4.60 (1H, m: 4.51 (1H, m); 4.44 (1H, s); 3.77 15 (1H, s); 3.52 (1H, s);
2.83 (2H, m; 2.76Egahplenss -2-@Eiho phesd)-FIHmetbylbenzyhN-gnd 2. 22 (3H,
2s): 2.05 (1H, in);_1.,§5-1.55 ( 4H, rr% 1.32 (6H, d). 13C NVR (CDCL3): 5=
172.6, 157.0, meshylpiperidin-gyl) pogfamide(58AK U495 g 116.2, 70.1, 55.3, 51.6,

46.6, 46.1, 40.8, 139 EyphetyRcetR el 2 FRBPI. £mid]) wasRREENEPH 2381 ection and
Anplification (R SAT) ASsayS. 20 The functional receptor assa%/b,I Recept or
idor

Sel ection and tmﬁwlmlmé@tmé}élaceﬂé@rﬁﬁ arldlggk. Mitgperyas higated tpsisduy for 2
diticat . ! &
s o o ATk KUl op T APl (A Lo e

conpounds for erficac recep cells were
grown in 96 wdidhldrorasthmmeondstaddes tp H2AKE-3-2 (702188 %2 maoi)liuénde. Cell s were

transfected for  12-16. hour i.£.h plasm d. usi 25 superfect I agen
e ae per SislFaBeTE ATg At Bttt DeyiEioioh aRPERRS cSisepiaRfa
with 50 ng/weloh RfavaSsgRE0). Giaee ﬁ@dﬁbﬂ%@;ﬁdﬂf&ﬁbﬁ%@r@@érﬁﬁb%&ﬁl@%ﬂom asl nid
DNA. All receptor and G protein constructs used were in the pSI manmalian
expr essi on vedtedanoiHp omefbanehsivie 2d? Mgda0hSIAKU-4 Hihpaltrggs The SHT2A

receptor .gen é%??&?‘émg%ﬁ“'}%” Mu8R rquﬁﬂgfs Pmbrain cDNA using the

ol i godeoxynucl based on the pul ed sequence (see Saltzman et.
al . Bi ochem Bi ophyeptarRe$L.C CHithmethpgal:in digBlorgne(troo)1 Ry = OdaHieCdal e

transfecti ons, | I.s, \Wek.e » 12- t LNni zed
and frozen in(%@%ﬁ%éa%gmﬁ&%%_%gégr%_@V\%@H%\?%%’Eedgﬁﬂgt S29A7

éo, gOO- goi/\%og G/C%I(S(B% m@,r6.872%$.176 %{ ag%maﬁi, ) zaui}a(z:l—ha}; 3082H) Qesl522ay. Wth
oth 11 1 521 P US01/ 07187 ods, ¢ e.then grown in a
humi di fied at fSpHdeE: g ?‘ﬁ%g%é‘ i5éﬁ%ﬁE<§&gZ-?zo€3H’$¥%z4\§%§?; 1%@0‘?& 2s t hen
removed frgm tihg @lahescapdriEDEE): serne oacds it y3 was o, Besubed, .4 he
addition of the beta-gal actosi dase substrate ONPG (in PBS with 5% NP-40).

The resul ting 18680 4tk 087c54- 0401 ¢n7.Mdd., AR&AT%ed! Rnl5P-spect r ophot onetric 5
plate reader (Tite ). 23l Ehe e nalyzed using the
conmput er program EF\P‘EE‘?BB&%‘ﬁé?’fﬁ%@f‘)ﬂ@?ﬁ@%@é@w@%m mal repression
conpared to meghdpiicodiy-yh acemmidd (S88KPe)nd (ritanserin in the case of
S5HT2A). plIC50 is t negatiye of t oq( 0) .\ Wher.e 04s;the

cal cul at ed concent ?'i%qt%’w%ﬁﬂly ?té‘frac.dﬂ(gﬁ mg’r]ijggr%%d%) ‘g%fofglsﬁsﬁf)‘(]%n%a i@apr essi on.
The resul t® ohiahyi€doriderand @leesdin SO@mERLK dsixtufe Winchedied konednt fop2 had and

resented in Table 4, below, . )
P then concentrated on Rotavapor (45°C). The acid chloride (1.5 mmol) in 5 ml

dichloromethane was added to 47AKU-5-2 (262 mg, 1.2 mmol) in 5 ml

dichloromethane. After 20 hrs magnetic stirring the reaction mixture was concentrated
on Rotavapor (40°C). Crude product was purified by flash chromatography (0-10%

25  methanol in dichloromethane) giving 230 mg (47%) S8AKU-5. HCl-salt was
prepared from 2M HCV/diethylether in dichloromethane/

heptane. TLC (10% methanol in dichloromethane): Ry = 0.5. HPLC-MS

(Method A): M*=409.2 (UV/MS(%)=98/93). 'H-NMR (400 MHz, CDCls): 5= 7.15-
6.96 (6H, m); 6.78 (2H, m); 4.74 (1H, m); 4.48 (2H, s); 3.91 (2H, t); 3.52 (2H, s);

30 3.27 (2H, d); 2.72 (2H, t); 2.58 (3H, s); 2.32 (3H, s); 2.23 (2H, m); 1.72 (4H, d); 1.45
(2H, m); 0.95 (3H, t). *C-NMR (CDCl): = 173.0, 158.4, 137.3, 135.0, 129.8, 126.6,
125.8,115.0, 67.9, 54.4, 49.5, 46.7, 43.8, 40.6, 31.5, 26.8, 21.2, 19.4, 14.0.
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119 WO 01/ 66521 PCT/USOL/ 07187 Table 4. Efficiency and pl C50 of Conpounds
at the 5-HT2A Receptor Conpared to Ritanserin Conpound Percent Efficacy
pl C50 26HOHILGESYM 8.3 26HCH65 103 8.2 26HCH66-05 126 8. RCT/BEHGEHTE-5 94
8.2 26HCH79-6 83 8.3 26HCH79-10 102 7.8 26HCH71B 124 7.9 A42ELH45 108
9.0 50ELH27 108 8EXamplcAlRE-2-(32Pr8pdxypHaiy8q4-hixZhdbénzyRNE(IH/9 110 8. 5

42ELH91 108 8.0 . 42FLH85 118 7.8 .42 09 8.3 47AKU-12 112 8.1
47AKU-8 113 8.%Ethﬂvmﬁagz“z}'iﬁi‘“ﬁ‘@'d%%% 117 7.9 47AKU-20 120 8.0
SOELH8 129 7.8 S50ARY-862 8244 mEOELIE6]) Rds dissbived KA dindst@1frhamblé MBT12B

75 7.7 58AKU-4 110 9.6 58AKU-3 111 8.1 58AKU-5 99 9.5 58AKU-6 101 9.8
57MBT54B 95 7.2nd placed in 50 ml flask. KOH (196 mg, 3.5 mmol) and Isopropylbromide (200 pl,

5 2.1 mmol) were added. Mixture was heated to 50°C and stirred for 24 hrs. After
cooling water and ethylacetate were added. Phases were separated and aq. phase was
then re-extracted with dichloromethane. Combined organic phases were washed with
brine, dried over MgSO, and concentrated on Rotavapor (40°C) giving 188 mg.
Crude product was puriﬁeci by flash chromatography (0-10% methanol in

10  dichloromethane) yielding 136 mg (49%) 58 AKU-6. HCl-salt was prepared from 2M
HClVdiethylether in dichloromethane/

heptane. TLC (10% methanol in dichloromethane): Ry = 0.3. HPLC-MS
(Method B): M= 395 (UV/MS(%)=95/91). "H-NMR (400 MHz, CDCls, rotamers):
8= 7.23-7.01 (6H, m); 6.79 (2H, m); 4.60 (1H, m); 4.51 (1H, m); 4.44 (1H, s); 3.77

15 (1H,s); 3.52 (1H, s); 2.83 (2H, m); 2.76 (2H, m); 2.28 and 2.34 (3H, 2s); 2.19 and
2.22 (3H, 2s); 2.05 (1H, m); 1.86-1.55 (4H, m); 1.32 (6H, d). "C-NMR (CDCL): 8=
172.6,157.0, 137.1, 135.6, 129.8, 129.7, 125.8, 116.2, 70.1, 55.3, 51.6, 46.6, 46.1,
40.8,29.6,22.3,21.2.

Example 137 - Receptor Selection and Amplification (R-SAT) Assays.

20 The functional receptor assay, Receptor Selection and Amplification
Technology (R-SAT), was used (with minor modifications from that previously
described US 5,707,798) to screen compounds for efficacy at the 5-HT2A receptor.
Briefly, NIH3T3 cells were grown in 96 well tissue culture plates to 70-80%
confluence. Cells were transfected for 12-16 hours with plasmid DNAs using

25  superfect (Qiagen Inc.) as per manufacture’s protocols. R-SAT’s were generally
performed with 50 ng/well of receptor and 20 ng/well of Beta-galactosidase plasmid
DNA. All receptor and G-protein constructs used were in the pSI mammalian
expression vector (Promega Inc) as described in U.S. 5,707,798. The SHT2A receptor
gene was amplified by nested PCR from brain cDNA using the oligodeoxynucleotides

30 based on the published sequence (see Saltzman et. al. Biochem. Biophys. Res. Comm.
181:1469-78 (1991)). Large-scale transfections, cells were transfected for 12-16
hours, then trypsinized and frozen in DMSO. Frozen cells were later thawed, plated
at 10,000-40,000 cells per well of a 96 well plate that contained drug. With both
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50ELHO5B 119 8.0 50ELHO3E 72 8.1 50ELHO3D 58 7.8 50ELHI93A 106 8.7
63ELH1A 104 8.3 50ELH89 111 9.7 63ELH20 95 9.0 57MBT70-8D 119 7.7
57VMBT70- D 0066581 4 57MBT70-4D 98 8.5 57MBT70-3D 87 8.9 PESYNBI/Q1¥D 105
8.2 57MBT70-1D 120 7.9 63ELH21 100 8.5 57MBT62B 119 7.9 57MBT70-6E 115
8.0 120 WO 01/rhéihelit, ROJ A0 R IR in Bnanipifed e sHiede &ith 674 smiReG026tof or

2- (4- Met hoxyphenyl )-N-(4 nethylbenzylé—N—(l-nethyIpi eridin-4-yl)acetam de
hydr ochl or i de fiMgdaye SAqdiawasiep srmaved ey thatss i BkehscRe 874y WaS used to
I nvestigate tﬂ&sﬁ@cﬁﬁf’éﬂe‘éﬁ&iﬁo&&f the beta-galactosidase substrate ONPG (in PBS with 5%

2- (4- Met hoxyphenyl ) - N- (4- net hyl benzyl )- N- (1- net hyl pi peridin-4- 5

yl ) acet ani de HYRt#Oe Aiberesybing Thlerimetigireastion was Measpsddn parseironbatpstriq hi s
conmpound at. a i 7 i NR nmeans
o Responed, " PYAE KR (Phat&3RE) s A AFRALVER R b Behtenither 1O
recept or st udipeoBrarh XIL.ENGUDR 565 SHficaeri thiSpet¢ ¥ h87imalreptegsidn congetaddoi vity of

2- (4- Met hoxyphenyl ) - N- (4- | |.) - - | RE-RS K Al Peedh - acet am de
RECEPTOR AssA\FE’p|dfé“é€§’(‘5‘/%L AR ﬁ?ﬁ%&%ﬁ%‘?’%ﬁﬁﬁgﬁ%ﬁgﬁﬁﬁ Ngséliﬁf% s agoni st
NR ant agoni stnepifive bi HElI&(BO@Ni velterdNIR50 is the calculated concentration in Molar that

produces 50% maximal repression. The results obtained for several compounds of the

10  invention are presented in Table 4, below.

119



antagoni st NR 5-HTIE agonist NR antagoni st NR 5-HT1F agoni st NR

ant agoni st NR 5-HT2A agoni st NR i nverse agonist 8.8 5-HT2B agoni st NR

I nver se agoni/eds26. 9 5- HT2c agoni st NR inverse agoni st 7 PEF/HSe/@EINI st NR
inverse agoni st NR 5-HT6 agonist NR Inv. Agonist 6.8 5-HT7 agonist NR

i nver se agoni sgapfe £ Efﬂcleaepammmﬁ ATongoRhad at¥ike SIET DO RREor\NR  ant agoni st
NR n8 agonl st NR antagoni st md agoni st NR antagonist NR nb agonl st NR
ant agoni st NR%E@S%F%B“NNWEM \/\001/ 66521 PCT/ US01/ 07187 ant agoni st NR

D2 agoni st NR antagoni sgohRunk3 A& BliclR dsagoni st NR

26HCH17 94 8.3
26HCHB5 103 8.2
26HCH66-05 126 8.1
26HCH79-5 94 8.2
26HCH79-6 83 8.3
26HCH79-10 102 7.8
26HCH71B 124 7.9
42ELH45 108 9.0
50ELH27 108 8.7
47AKU-7 120 8.1
42ELH80 122 8.5
42ELHT79 110 8.5
42ELH91 108 : 8.0
42E1L H85 118 7.8
42ELH75 109 8.3
47AKU-12 112 8.1
47AKU-8 113 8.1
47AKU-22 117 7.9
47AKU-21 117 7.9
47AKU-20 120 8.0
50ELH8 129 7.8
50ELHG8 96 8.4
50ELH65 92 7.9
47AKU-44 112 8.5
57MBT12B 75 7.7
58AKU-4 110 9.6
58AKU-3 111 8.1
58AKU-5 99 9.5
58AKU-6 101 9.8
57MBT54B 95 7.9
50ELH95B 119 8.0
50ELHI3E 72 8.1
50ELH93D 58 7.8
50ELH93A 106 8.7
63ELH1A 104 8.3
50E1.H89 111 9.7
63ELH20 95 9.0
57TMBT70-8D 119 ‘ 7.7
57MBT70-5D 105 8.4
57TMBT70-4D 98 8.5
57MBT70-3D 87 ' 8.9
57TMBT70-2D 105 8.2
57MBT70-1D 120 7.9
63ELH21 100 8.5
57MBT62B 119 7.9
57MBT70-6E 115 8.0
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D5 agoni st NR antagonist NR H stamne | agonist NR Inv. agonist NR
H stam ne 2 agoni st NR antagoni st NR Hi stam ne 3 agonist NR antagonist NR
al pha- | AMe® e)/eeagoni st NR antagoni st NR al pha- 1B agoni st PIRUKeL/0748gJoni st NR
al pha- 2A agoni st NR antagoni st NR al pha-2B agoni st NR antagonist NR
al pha-2C agoni st NRxaniphOi3si Sdlediity Pesfie forag@avisthokfpheanphadg@ni st NR beta 2
agoni st NR antagoni st NR endothelinB agoni st NR CCK-A agonist NR NK-1
agoni st NR VvAeeBribewayhrX (Y Yél’lpﬂiiéimré'g%cs@“a@%wckwwld%23 WO 01/ 66521
PCT/ USO1/ 07187  ExapRes ABfsshyl(d¥icriBe PRy sneakag: 167) Raddedtiiuyahienyl ) N (4
met hyl benzyl ) - N- ( 1- net hy| gﬁgerl di n-4- yl)ré]acet am de 1r/}lg_dr ochl ori de( AC- 90, 179)
Met hods Ani naltle seieativippefr s{tdetoxyhepy iVt gnetindpeanzyis-dd(limethylpipeedipdr i ment s
(details on s : . : = SV l,bi no m ce
(detal |5 Sgr a@%@éﬁ‘&?gg@g‘%ﬁ%ﬁ%@ﬁ oS bro&FprYifs N¥QRs SWhSctmAaPh

variety of receptors are reported in Table 4 below. NR means No Response, i.e. the

compound investigated showed no effect at the receptor studied.
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significant effect of pretreatnent (p > 0.05) on percent PPlI. R speridone
was used as a positive control because previous studies in our |aboratory
have sugge@vecsehat it is effective in blocking the PPlI-BCBUS@G7vey ef f ects
of DO . The 3-way repeated neasures ANOVA on the PPl data fromthe

ri speridone group @jx&ﬁnplﬂ@dh&dv@l’ﬁi@ﬁﬂcﬁio@ﬁﬁf 2q8Methotyphehyl)-va@t nent
[F(1,18) = 14.08 and a treatnpent by pretreatnent interaction
[F(1,18) = 24. la‘éhylgeltzyb Ml-meﬁléylwpéﬂﬂ'é‘f"eﬂ)awaé‘ﬂé? P%ﬂfﬁéhlﬁﬂge(é%%oaé?% ective
in restorl Ng Ni&hodi? DO -treated rats. Risperidone also had no effect on
PPl by itself, as evidenced by a lack of a pretreatnment effect (p > 0.05).
Since there were nénimgliapl @RRRTaget er acti ons with prepul se intensity, the

data were %0' | apsed,AeHARS) Ve ugéarf&erapé@%ﬁﬁs d%éﬂwﬁ%m%ﬁata&{ndgr aphi cal

pur poses. Since there was a signi ficant pretre tnent by treat nent
i nteraction, padasured, see Malehop-IveproAlbog nmte‘amdrrede BaprsDawler ratoiibuler ed on

t he saline- h
no_efrect of - RS TEYIE) P BHBIRE micdkall HERLEO B BARES aoftiBany®' T S
t he DA -t r eat edd noidity covtidled ankbwatesingrfodd (dhri’an Taclaf)ffeellyavmfablféc-l\%&79
F(3,37) = 5.68 < 0, ris i F(1,1 = 16.,7 < 0.01
E)eﬁcent)PPl ﬁdée %%9 8%%&@%&{%%%;‘2@%%%%@&%%% Iez'ﬁ’g&ﬁfrtg%de frZJmon
thg g\g 90b79 1y hﬁ&@lﬁcj&ﬁf‘.\/@“ﬁf ®bordot6t zgﬂldbh%ﬁ%ﬁbn@iﬁeﬁ@tenﬁfin mﬁ%tpgeaircnent [F(|3 37)
= 4 and treat nent 1 on startle
i tudb,  buRORBPER BrD ChP DT SRR B ARl e e (ASeog gm0 On:
Figure 1, pan%sﬁ@rdeﬁﬁjﬂStaﬁl@cﬁaﬁddrékﬁsa@])w%a Ihsh@mehtSBkere Rdador 4Ad NO effect on
startle magnitude (p > 5) | e - In Vivo Pharnacoloqgl

tc

Addi ti onal ~Corfspeiersisiie dereleen St@ﬁﬂe VR BYssd srRgeiere scedvianshash e
behavior in m bserved as descri bed above in
{E%s ?g@ﬁch ) ar%ﬂzctoh)gpgﬁl S9R3 4P

Exanpl e 139. are 3 unmari’zed below in Table 5. The effect of
vari ous cofpounds on head twitch behavior in mce treated wh DO was
observed as ddyocedoeel i n Exanple 139. Aninmals received 0.1 -30 ng/ kg of the

conpound i ndi cat ed a.s e ction. MED indicates the m nimum
126 WO 01/ 66521 P \ﬁﬁgr(ﬁ’ygl?}ilcg ea% Wltq’!ege dose at which a statistically

si gni ficant reduct iMibe warcheadd wﬁmcﬂrmg/gg .. Fl@dmlatebenicabmel)eaMS
Anal oge. For THBHASBETE 55 168 Het 8 oEs i) ST R i BZmre PERSEHH M ce.
Conmpound MgD using a repeated samphng technique. Each mouse was observed for 10 sec and rated
for presence (1) or absence (0) of head twitch behavior for a total of 6 observations in
15 min and a total head twitch score of 0—6. Each dose combination was tested in a
separate group of animals (n=8) and the experimenter was blind to drug conditions.
Head twitch scores were averaged followed by analysis of variance (ANOVA) and
25  post-hoc Dunnett’s {-test comparisons.
Locomotor Activity
For hyperactivity experiments, mice were treated with 0.3 mg/kg dizocilpine
or 3.0 mg/kg d-amphetamine i.p. 15 min before the session. Five minutes after the
pretreatment, mice were treated with AC-90179 s.c. and placed into the activity cages.
30  For spontaneous activity, AC-90179 was administered alone. Locomotor data were
collected during a 15 min session without habituation in a lit room. Each dose
combination was tested in a separate group of animals (n=8). Distance traveled (cm)
was calculated and averaged followed by ANOVA and post-hoc Dunnett’s t-test

comparisons.
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26HCHL7 30 44ELH45 30 50ELH27 1 42ELH80 <10 42ELH79 <10 47AKU-7 <10
A2ELH85 <10 47AKU-8 <10 47AKU-12 <10 47AKU-13 <10 42ELH91 >10 42ELHO0
- 10 A7TAKWORGSZU0 47AKU-19 >10 47AKU-22 <10 47AKU-21 PCLOSOMEEITH?S <10
ATAKU-11 -10 47AKU-14 <10 47AKU-18 >10 50ELH6 <10 47AKU-33 >10 47AKU- 25
> 10 50ELH65 < 10siHQEhide@e<l0 47AKU-49 < 10 47AKU-44 <10 58AKU-4 <10

58AKU-5 <1 50ELHI93A <10. 8AKU-6 < 10 63ELH20 <10 63ELH21 <10 5 MED =
m ni mum ef fecti ve &gsaveretegted and groups (n=10) matched for levels of startle reactivity and

prepulse inhibition (PPI; see Mansbach ez al., (1988) Psychopharmacology 94:507-
14). Two days later, test sessions started and consisted of a 5-min acclimation period
5  with a constant background noise (65 dB), followed by 60 presentations of acoustic
stimuli to measure acoustic startle responses. The 60 trials consisted of: twenty two
40-ms presentations of a 120 dB broadband pulse, ten 20-ms presentations of each
prepulse intensity (68, 71, 77 dB) 100 ms prior to a 40-msec presentation of a 120 dB
broadband pulse, and 8 NOSTIM trials in which no stimuli were delivered in order to
10  assess general motor activation in the rats. Thirty min before testing, rats were treated
with sterile water (s.c.), risperidone (1.0 mg/kg, i.p.), or AC-90179 (s.c.). Five min
later, rats were administered DOI (0.5 mg/kg, s.c.) or 0.9% saline (s.c.). One-week
later, rats were administered the same pretreatment drug or vehicle and crossed over
to receive the treatment opposite to that they received the previous week. Startle
15  magnitudes and percent PPI for the three prepulse intensities were calculated as
described elsewhere (Bakshi, ef al., (1994) J. Pharmacol. Exp. Ther. 271:787-94) and
ANOV As with repeated measures performed.
Results
To further characterize the clinical utility of a selective 5-HT2A receptor
20 inverse agonist as a novel antipsychotic agent, AC-90179 was tested in head twitch,
locomotor and pre pulse inhibition behavioral models. DOI-treated (2.5 mg/kg, i.p.,
15 min) mice exhibited an average head twitch score of 2.6 (= 0.3, S.EM.). AC-
90179 (0.1 — 30 mg/kg, s.c., 10 min) caused a dose-related decrease in DOI-induced
head-twitches with a minimum effective dose of 1 mg/kg and with higher doses
25 completely eliminating head twitch behavior (Figure 2 A).

In the locomotor experiments (Figure 2 B), mice traveled an average of 794
cm (x 122 S.E.M.) after vehicle administration. Dizocilpine (0.3 mg/kg, i.p., 15 min)
and d-amphetamine (3.0 mg/kg, i.p., 15 min) caused increases in distance traveled
with averages of 2625 cm (% 312) and 3367 cm (£ 532), respectively. AC-90179 (0.3

30 - 10 mg/kg, s.c., 10 min) attenuated the hyperactivity induced by dizocilpine, but not
by d-amphetamine. The minimum effective dose against dizocilpine was 1 mg/kg,
whereas AC-90179 reduced spontaneous locomotor activity only at the highest dose

tested (30 mg/kg).
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127 WD 01/ 66521 PCT/ US01/ 07187 The invention described and cl ainmed herein
Is not to be limted in scope by the specific enbodi nents herein disclosed,
since theveowsdsodi nents are intended as illustrations of PERUSsIAI7TIEISPECt S
of the invention. Any equival ent enbodi nents are intended to be within the

scope of this Invemhe@maylrasba%dme‘ﬁ@mmsomoarﬁh@am@%ﬁ@ﬁtﬁdlec@onwentlon
in addition to those shown and, descri bed here econe apparent to

t hose skil | ed S9FPg FFéfe%lF‘llarf?‘f?f‘ﬁ”t?{@‘“f‘?frt"é’@‘ﬁ}eﬁb[%]eé@r |%7t7 H <8 W& fi cati ons
are also int %Qﬁa@énwyﬁ@iréatmeﬁthﬁt&a&d&l @08 =Gi22 e canpenged 2ahaipm:  The

di sclosures of all references cited heréin are I ncorporated by reference in
their entir et iseificantly digupted BBE and AGT90UEY) vapaitgiive pacstpraigihis disryrtieBnpound

Of 101 Ml a( | ool A7 6 BN, %AD1 70210 W D] iy s vk SRR N N NN N

N qCH2)fI E3? or I ch I's a hydrogen, a cyclic or ‘stral ght-chai ned
or branched acigificentefgainf] Iprehgamept (ra 0.6%en phsﬁﬁmtdWaRtsytn@mws usgdlapwer

ari ncal 1, 91l Ol ) 9L e MELELEOE AP iB B0 1 o
met hyl ene , oreffevthverin Mbckisg the tPiy-denptioe eﬂ?ecrswlfé]m, TKR 3iveayrepdatel emeasues a
ANOVA on the PPI data from the risperidone group also revealed a significant effect
10  oftreatment [F(1,18) = 14.08, p <0.01] and a treatment by pretreatment interaction
[F(1,18) =24.48, p < 0.01). As predicted, risperidone was also effective in restoring
PPI in DOI-treated rats. Risperidone also had no effect on PPI by itself, as evidenced
by a lack of a pretreatment effect (p > 0.05). Since there were no significant
interactions with prepulse intensity, the data were collapsed across the three prepulse
15  intensities for graphical purposes.

Since there was a significant pretreatment by treatment interaction, pair-wise
2-way repeated measures ANOV As were conducted on the saline- and DOI-treated
groups. In the vehicle-treated rats, there was no effect of AC-90179 (p > 0.025) or
risperidone (p > 0.025) on PPI. In the DOI-treated groups, there were significant

20  effects of AC-90179 [F(3,37) =5.68, p < 0.01] and risperidone [F(1,18)=16.73,p <
0.01) on percent PPI.

The 3-way repeated measures ANOVA on startle magnitude from the AC-
90179 groups revealed a significant effect of pretreatment [F(3,37) =2.89, p = 0.048)
and treatment [F(1,37) = 10.27, p < 0.01] on startle magnitude, but no treatment by

25  pretreatment interaction (p > 0.05; Figure 1, panel C inset). Risperidone, on the other
hand, had no effect on startle magnitude (p > 0.05).

Example 140 — In Vivo Pharmacology of Additional Compounds

The effect of various compounds on head twitch behavior in mice treated
with DOI was observed as described above in Example 139. The results are

30 summarized below in Table 5.
The effect of various compounds on head twitch behavior in mice treated wth DOI
was observed as described in Example 139. Animals received 0.1 -30 mg/kg of the

compound indicated via subcutaneous injection. MED indicates the minimum
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bond; or when

bond; Y1 is nmethylene and Y2 is nethyl ene,
or a bonayoof&ser Y1 is a bond and Y2 is vinylene;
is 0, S NH or

Xl is nethyl

N(I ower al

ene, X2 i

kyl): Art

s 0, S NH or N(lower allcyl) or a

vi nyl ene, ethyl ene, propyl ene,

or Yl PeT/@stwyd7este and Y2
and Are independently are unsubstituted

or substitut eGfkile doke AGHRIOA M sticQl ApRRicaRreMicHGMntHRAL twidchingRébréy e ar e
not si nul taneously phenyl;

accordi ng to dfesrmrbed, abQFR P Rbsprved MER FigpirdnBm ifgctiys dpge 7 B8nd, net hyl ene,

et hyl ene,

or VMEYA §Q§)m]§’2fl

and Y2 is 0 or S

S, or
according to
conmpound acco
nono- or disu
wherein Ris

substituted

i s nethyl ene,
nmet hyl ene and
nmet hyl ene;

wi th groups
conmpound acco

and 25 Wi1s oxygen or_sul fur.

2. A conpound

rison ¢ ARG FOP TR %@Tﬁt&’%@&h&?e Déﬁ-lh&uc%a hyl ene

and

is nethylene and X2 is a bond, nethylene, 0, or
X1 is I‘ER”@rTquGQ\BFMiFQ(yI) and X2 is nethylene. 5 3. A conpound
cHatm2—whet —2Z+s; R (cH2)n and Wis oxygen. 4. A
[ di ng Compguadm 3, ¥M#ein 10 Arl and Are independently are
)StltL&éﬂijgpﬁny| grgyps. 5. A conpound according to claim 4,
—hy-e-ogen Hower—alkyl group, a cyclic organyl group, or a
r_uns éﬂiﬁ Sut ed ar aP yl or heteroaral kyl group; nis 1; 15 Vi
Y2 i sSQEIBBIVd, net hyl ene, ethylene, or vinylene; X is
X2 1 saxpiyeed, or. Aofis NH or N(lower alkyl) and X2 is
Art 1g¥fﬁp are phgny! groups, independently p-substituted
5 chr,f “jj&.omer"“ kyl, lower al koxy and hal ogen. 20 6. A
d.nnﬁf&@iﬁ —Bavling a fornula (11) RN NH A
42ELH85 <10
47AKU-8 <10
47AKU-12 <10
47AKU-13 <10
42ELH91 >10
42ELH90 ~10
47AKU-20 <10
47AKU-19 >10
47ARU-22 <10
47AKU-21 > 10
42ELH75 <10
47AKU-11 ~10
47AKU-14 <10
47AKU-18 >10
SOELHG6 <10
47AKU-33 >10
47AKU-25 >10
S0BELH65 <10
50ELHG6S <10
47AKU-49 <10
47AKU-44 <10
58AKU-4 <10
58AKU-5 <1
50ELH93A <10
58AKU-6 <10
63ELH20 <10
63ELH21 <10

MED = minimum effective dose in vivo.
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ArL o-, N k OARH wherein RNis hydrogen, |ower alkyl, aralkyl, or
heteroaral kyl; ArL is selected fromlower al kyl, |ower al koxy and hal ogen
25 ArR i sv@el/essted from | ower al kyl, | ower al koxy and hal pPgeNSO/(KI& 1 or 2
130 WD 01/66521 PCT/US01/07187 and A" is a suitable anion. 7. The conpound
accordi ng tOf cl ai mrhe invegticRl desdribed eaPamedhérsinseh@ el Bellifhdiein stdpe bgriaup
consisting of: . ) L _ i :

N- ( 1- ( 1- met hy1SBe9R§e Rrqsipends berain disflosed( fiaceiish yrpetimgts medwfidedas 5

met hoxypheny| ag@tafdder several aspects of the invention. Any equivalent embodiments are

N-(1-(2, 2-di net hyl et hyl) pi peridi n-4-ﬁ/jl )-N-((4-1ethyl phenyl) net hyl) - 4-

net hoxyphenyl Aptendgditel ,Wpﬂnpihepscope of this invention. Indeed, various modifications of the

entyl pi peridi -4 - A I = A et am de;
10 X (15 hesiyl P ey o S O e e b o BB 26

met hoxypheny| dlwst alnilefbin the art from the foregoing description. Such modifications are also

N- (1- cycl ohexyl g pari Ay ok s5pb CFnBhfivliBaRYl) met hy! ) - 4-

met hoxyphenyl acet am de;

N- (I -cycl opent yl pi lige dtlnsutesydf)all keftredeenetdiy epdiie arg lioogtoatéd bydrefetdmce in

met hoxyphenyl acet am qE'

N- (1- cycl obut %‘iﬂi%@ﬁ §'n- 4- yI ) - N- ((4- met hyl phenyl ) et hyl ) - 4-

met hoxyphenyl acet am de;

N- (1-cycl opropyl pi peridi n-4-yl)-N-((4-nmethyl phenyl ) net hyl) - 4-

met hoxyphenyl acet am de; 20

N-(1- (cycl opentyl nmet hyl ) pi peri din-4-yl)-N((4-nethyl phenyl) net hyl) - 4-

met hoxyphenyl acet am de; N-(1-(cycl obutyl nethyl)pip
eridin-4-yl)-N((4-nethyl phenyl)nethyl)-4- nethoxyphenyl acetam de;
N-(1-(cycl opropyl met hyl ) pi peri di n-4-yl)-N-((4-nethyl phenyl) et hyl) - 4-
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25 nmet hoxyphenyl acet am de;

N- (1- (2- hydroxyet hyl) pi peri di n-4-yl)-N((4-nethyl phenyl) net hyl) - 4-

met hoxyphveayl/eset am de; N-(1-(3 PCT/US01/07187

- hydr oxypropyl ) pi peri di n-4-yl)-N-((4-net hyl phenyl ) net hyl ) - 4-

met hoxyphenyl| agetaiinde;

N-((4- nethylphenyl)nethyl) &t eridin-4-yl)-N -phenyl net hyl car bam de;
N-((4- nethyIpHenyI 3% ahethylpropyl)plperldln 4-yl)-N -
phenyl met hyl car bam de;

N-(1-((2-bronophenyl ) net hyl) pi peridin-4-yl)-N((4-nmethyl phenyl)nethyl)- N
- phenyl net hyl car bam de; 131 WD 01/ 66521 PCTFUSOl/O?lS?

N-(1- ((4-hydroxy- 3- nethoxyphenyl)nethwhyﬁ mx4¥yl) N((4

met hyl phenyl ) met hyl ) - N -phenylnethylcarbanld
N-(1-((5-ethylthien-2-yl)nethyl)piperidin-4- Yl) N- ((4- et hyl phenyl ) et hyl ) -
N - phenyl net hyl car bam de; 5

N-(1- (i m dazol - 2-yl met hyl ) pi peri di n-4-yl)-N((4-nmethyl phenyl ) nmethyl)-N -
phenyl nmet hyl car bam de; .

N- (1- (cycl ohexyl mefB§1eihi peri di n- 4-yl ) - N- (( 4- net hyl phenyl ) net hyl ) - N -
phenyl et hyl car banizdg;
N-(1-((4-fluorophenyl)net hyl)pi peridin-4-yl)-N((4-nethylphenyl)nethyl)- 10
N - phenyl net hyl car bam de;

N- ((4- met hyl phenyl ) met hyl ) - N- (pi peri di n-4-yl)-4-met oxyphenylacetanlde
N-((4- nethylphenym)nethyl) m+(1 neuhylplperndln 4 -4-

met hoxyphenyl acet gy
N ( 1- et hyl pi peri |ﬁ14 yI) Iphe met h
nethoxyphenylace
N-((4- nethylphenyk%nethyl) (1- propylplp i n-4-
met hoxyphenyl acet am de;
N- (1- butyl pi peridin-4-y])-N((4-nmethyl phenyl ) nethyl) -4-,
met hoxyphepgy! acet am de; 20
N- (1- (3, 3-di net hyl ik pi peri di n-4-yl)-N((4-net hyl phenyl ) net hyl ) - 4-
met hoxyphenyl acet am de;
N- (1- (cycl ohexyl meRHy P Ppitpas apyrlia oy saight-chainqde bAnghrd sy Sisersn - 4-
met hoxyphenyl ac&faModRr hydroxyalkyl group, a lower aminoalkyl group, or an aralkyl or
heteroaralkyl group;
15 nis 0, 1, or 2;
X; is methylene, vinylene, or an NH or N(lower alkyl) group; and
X, is methylene , or, when X; is methylene or vinylene, X, is methylene or a
bond; or when X; is methylene, X, is O, S, NH, or N(lower alkyl) or a bond,
Y, is methylene and Y, is methylene, vinylene, ethylene, propylene, or a bond;
20 or
Y, is a bond and Y} is vinylene; or
Y, is ethylene and Y5 is O, S, NH, or N(lower alkyl);
Ar; and Ar; independently are unsubstituted or substituted aryl or heteroaryl
groups, provided that Ar; and Ar;, are not simultaneously phenyl; and
25 W is oxygen or sulfur.

2. A compound according to claim 1, wherein

Y is methylene and Y is a bond, methylene, ethylene, or vinylene; or
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N ((4- et hyl phenyl ) net hyl ) - N- (1- ( 2- net hyl propyl ) pi peridi n-4-yl)-4- 25
nmet hoxyphenyl acet am de;

N ((4- e bpbesay| ) met hyl ) - N- ( 1- ((4- et hyl phenyl ) net hyl ) pp@BRUSE/QT18Y- yI ) - 4-

met hoxyphenyl acet am de;
N- (1- ((4- hydr oxyphenyd gigedeydnji M, pe0iodsN- 4- yl ) - N- ((4- et hyl phenyl ) et hyl ) -
4- met hoxyphenyl acet am de; 30
N (1-((2- hydroxyphé’i‘ﬂll ) met hyl ) pi peridin-4-yl)-N-((4-nethyl phenyl)net hyl )~
4- met hoxyphenyl ace§@’i§ #6thylene and X, is abond methﬁflene 0, or S; or
oxypheny[ acet ani de;

N- ( 3- phenyl propyl eridin-4-yl)-4-nmet

N- ( 2- phenyl et hyIXLNI—T‘{“i) bgfli)‘d?rr?ﬂ@d)ﬂﬂ)i InseHasgighenyl acet ani de;

N ((2- met hoxyphenyl ) et hyl ) - N- ( pi peri di n-4-yl)-4-net hoxyphenyl acet am de;
132 WD 01/ 66531 PCH wgwphuaeyrding to claim 2, wherein

N- ((2-chl orophenyl pet hyl ) - N-(pi peri di n-4-yl)-4-net hoxyphenyl acet am de;
N-((3,4-di-net hoxyphenyl)rret hyl )-N-(pi peridin-4-yl)-4

met hoxyphenyl acet am de; 5
N-((4-fluorophenyl)nmethyl)-N(piperidin-4-yl)-4-nmethoxyphenyl acet am de;
N-((2, 4-di - chl or opheny ﬁ]at hyl ) - N- (pi peridin-4-yl)-4-

nmet hoxyphenyl acet am dei.__(CH,),

N ((3- et hyl phenyl ) met hyl ) - N- ( pi peri di n-4-yl)-4-met hoxyphenyl acet ani de;
N- ((3- bronophenyl ) net hyl') - N- (pi peri di n-4-yl) -4- et hoxyphenyl acet am de;
N- (1- (phenyl net hyl ) pi peri di n-4-yl)-N(3-phenyl -2-propen-1-yl)-4 10

met hoxyphenyl acet aphd/@ is oxygen.

N- ( (4- et hyl phenyl ) m;)t"" ) - phenyl acet am de;

N ((4- et hyl p%enyl ¢ X’R'd C%_?r%tgg{ai%k%ﬁréé -3 - phenyl propi onam de;
N- ( (4- net hpl phenyl )NneaﬂdyAljz ildepehdpntiyers mpm-mﬁisybﬁlph@menﬁlgugw@et am de;
N- ((4- net hyl phenyl ),me er.i di,n- | ) - phenoxyacet am de; 15

N- ( (4- met hyl phenyl )Anoe P%’ ?\?-C%rjfll%tg o IT(]:I4 e r&f’) (4- chl orophenoxy)

acet am de; N-((4- mRtlhylhpmeggﬂ hmdﬁy]k)r} Do, aply@irdrgingt droyp, or B substituted

met hoxyphenyl acet a

N- ( (4- net hyl pWéW“g]ﬂEt“ﬁs}P}faW ihﬁ?rﬁérra]rkéf]rﬂoﬁﬁ 'yl ) - 4- f | uor ophenyl acet ani de;
20 N-((4-nethyl phepyd );net hyl) - N-(1-pi peridin-4-yl)-2,5-di-

met hoxyphenyl acet anmi de;

N- ( (4- met &1 pheny! YretRethylene. Veisa brad; mpthylgns, eihylengor gioglseny | acet ani de:

X, is methylene and X is a bond, or.
X; is NH or N(lower alkyl) and X, is methylene; and

Ary and Ar; are phenyl groups, independently p-substituted with groups
selected from lower alkyl, lower alkoxy and halogen.

20 6. A compound according to claim 1, having a formula (IT)
RN
NEH A

wherein RY is hydrogen, lower alkyl, aralkyl, or heteroaralkyl;
Ar" is selected from lower alkyl, lower alkoxy and halogen

25 Ar® is selected from lower alkyl, lower alkoxy and halogen;
kislor2
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N- ((4- et hyl phenyl ) net hyl ) - N- (1- (phenyl net hyl ) pyrrolidin-3-yl)-N -
phenyl nmet hyl car bam de; 25

N ((4- ew@bpbesay| ) met hyl ) - N- ( 1- (phenyl et hyl ) pyrrol i di n- BEYAUBe 1407187
met hoxyphenyl acet am de;

2- (4- met hoxyphenyl hndNA( 4 angitdbyd edazyl ) - N- (pi peri di n-4-yl) acet am de;
2- (4- met hoxyphenyl )r N- (4- et hyl benztyl %-_ N- (1- et h};lll pi peri dj n-4-yl %r
acet am de: 30 7. he compound according o claim 1, wherein the compound 1s selected from

2- (4- met hoxyphenyl }Hel\bg,ﬂ,-crgggigﬂgt&nzyl )-N-(1-ethyl piperidin-4-yl)
acet am de; 2-(4-net hoxyphenyl %1 N- (4-chl or benzyl ) - N- (1-et h%ll i peridin-4-yl)
acet anm de. N-(1-(1-methylethyl)piperidin-4-y1)-N-((4-methylphenyl)me y8-4-

2- (4-met ho - - benzyl)-N-(1-isopropyl pi peridin-4-yl
ac(et am de; )éiggﬁ%%’il}\%%éﬁé{% E/ USO>1//)0718(7 PrOPYIPIP A-yD

2- (4- met hoxypheny| N-Q-@@-dicthybthobpipedidin4yi)-De((4-diethybhyiy)neetistedn de;

2-(:1- méhoxyp%engﬁﬁngééégkﬁ&b enzyl)-N- (1-cyclop entylpip eridin-4-yl)
acet am de;

2- (4- met hoxypheny| N-(Y-fehtydfip@ideaz ) N-(M-thdthylplgmy Dmpdhpl)er i di n-4-yl) 5
acet am de; .

2- (phenyl ) - N- @RPYPR3la6HEHGH benzyl ) - N- (1- net hyl pi peri di n-4-yl)

acet am de; g N-(1-hexylpiperidin-4-y1)-N-((4-methylphenyl)methyl)-4- ‘

2- (4-fluorophenyl)-N-(4-trif]uoronethyl benzyl)-N (1-nethyl pi peridin-4-yl)
acet ani de; 2- (INBEYRRSOYIREMF- N- (4-t1i f1 uoror net hyl b

enzyl) - N-(1-net hyl pipesjcfy i¥dridin- btEPphenyl)methyl)-4-

2 (4-Trif1 uor omet ho| ghée}}r?&h)&f’ﬁf%r?dﬁi ?)ﬁgféga‘ng%tﬁ? e R 1

met hyl pi peri dinetlpxyphenslasetamidge;

2- (4- Fl uor ophenyl p NE I g 4-yl) acetam de;
2- g 4- I\/le'tJ hoxsphe%yl) - (%Xf#%g@gﬁgﬁiiﬁgl%(ﬁH%E?ﬁ&lgﬁpﬁ%ééﬁlg}é?% 4¥yl) ) 15
acet am de;152- (opdfenybhendacetarhidgor obenzyl ) - N- ( 1- net hyl pi peri di n-4-yl)
acet am de; e
T BresRRE GP SbER A T R REPRY i peri di n- 4-y1)

2-(4-Trifluoronethy
acet am de; 2- (Methaxiyphanglaoeterhidy] phenyl ) - N-[ 4- (et hoxycar bonyl ) benzyl ] -N-(1-
acet am

2- Phony! - N 4- ( met O RKBERYPISERR D RPN RSP 4. 1
methoxyphenylacetamide;
20 N-(1-(cyclopentylmethylpiperidin-4-yl)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-(1-(cyclobutylmethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-(1-(cyclopropylmethyl)piperidin-4-yl)-N-((4-methylphenyl)methyl)-4-
25  methoxyphenylacetamide;
N-(1-(2-hydroxyethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide; ‘
N-(1-(3-hydroxypropyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
30 N-((4-methylphenyl)methyl)-N-(piperidin-4-yl)-N’-phenylmethylcarbamide;
N-((4-methylphenyl)methyl)-N-(1-(2-methylpropyDpiperidin-4-y1)-N’-
phenylmethylcarbamide;
N-(1-((2-bromophenyl)methyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-
N’-phenylmethylcarbamide;
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acet am de;

2- (4- Chl or ophenyl ) - N-[ 4- (et hoxycar bonyl ) benzyl ] - N- (1- et hyl pi peri di n- 4-
yl ) acet and de6652b PCT/US01/07187

2- (4- Met hoxyphenyl ) - N-[ 4- (et hoxycar bonyl ) benzyl ] - N- ( 1- et hyl pi peri di n-
4-yl) acetam de;  N-(1-((4-hydroxy-3-methoxyphenyl)methyl)piperidin-4-yl)-N-((4-

2-(4-trifl hvl - . . )b [ 1-N(1-
2 (4 tri {1 uor el AYI-RNSAUbIn Y bl TRLARIEALRENY! ) benzyl - N (

2- Phenylj - N- [ 4- ( et oyEaehgpitidn behmyihy e éridinatybyN i4peethslphendielhy)30
acet am de; , L

2- (4- Chl or ophShsARFIRERYIABERIRY car bony! ) benzyl ] - N- ( 1- met hyl pi peri di n- 4-
yl') acetamsde; N-(1-(imidazol-2-ylmethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-N’-

2- (4- Met hoxyphenyl ) - N-& 4- (net hoxycar%onyl ) benzyl ] - N- (1- et hyl pi peri di n-
4-yl) acet am deenybpethglvarbymidess Wo 01/ 66521 PCT/ USO1/ 07187 ~ 2- (4

met hoxyphenyl ) - N- ( frethobiRg pzetny 1)Ppklidin 4dvERL @ grBY by nicliy@zel-y | met hyl)
pi peridin-4-yl] acetanide; 2-(4
met hoxypheny| phewyimetheeadipidezyl ) - N-{1-[ 3( 1, 3 di hydr o- 2H

2 (4 ot hoxyphenyl J LR b b R B AL ARt e 1 4. y1)
acet an de;102- (M-phretioxtpleerrgiideN- [ 2- (2, 5- di met hoxyphenyl) ethyl]-N-(1-
o (4ot hoxypheny! |4 PSE MR RN R e R S IR e 1 i -
10 4-yl) acet am deN-@4-{etlipiitenyympdieyiyN)(1 Mt iBeroduodophenyl ) et hyl ]
-2-N£ S};renfagil/B:?%X%I%n?%g%%mﬂg’fﬁgiypﬁgnyI ) ethyl]-N (1-methyl piperidin-4-
yl) acetanide; 15 Rp(14etiapibeidipasmyiydnbRylpBedyl)setopheny! )
et hyl ] - N (1- et hyl pi per{' di Q-A-'yl ) acetam de; . o
2-(4-et hox?phé‘??ﬁ]l“)xymlef‘?-a(’%-md&or ophenet hyl ] - N- ( 1- net hyl pi peri di n-4-yl)
acet ar de; *2- (4- et hoporaheRinknfikeinfy N1 Qhe b bk IHet hyl pi per di n-4-y1)
2- (4- et hoxy phesiyaxyphenyleceienidgl benzyl ) - N-{ 1- [ 2- ( 2- hydr oxyet hoxy) et hyl |
N-(1-butylpiperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
20 N-(1-(3,3-dimethylbutyl)piperidin-4-yl)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-(1-(cyclohexylmethyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-((4-methylphenyl)methyl)-N-(1-(2-methylpropyl)piperidin-4-yl1)-4-
25  methoxyphenylacetamide;
N-((4-methylphenyl)methyl)-N-(1~((4-methylphenymethyl)piperidin-4-yl1)-4-
methoxyphenylacetamide;
N-(1-((4-hydroxyphenyl)methyl)piperidin-4-y1)-N-((4-methylphenymethyl)-
4-methoxyphenylacetamide;
30 N-(1-((2-hydroxyphenyl)methyl)piperidin-4-yl)-N-((4-methylphenyl)methyl)-
4-methoxyphenylacetamide;
N-(3-phenylpropyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-(2-phenylethyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((2-methoxyphenyl)methyl)-N-(piperidin-4-y1)-4-methoxyphenylacetamide;
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pi peridin-4-yl} acetam de; 2-(4-nethoxyphenyl)-N-(4-netlrylbenzyl)-N]|
1-((2-chloro-5-thienyl)nmethyl) piperidin-4-yl] acetam de;

2- (4- met voaypbsayl ) - N- (4-nmet hyl b enzyl )-N- [ 1-(2- (i m dazeCT/@senntis8n - 25
yl ) et hyl ) pi peridin-4-yl] acetan de;

2- (4- et hoxyphenyl N&E-@Hlofﬂphw)hﬁﬂ@y)h\){ (Ib\lper{dnil-ﬁf-[yb 4-methoxyphenylacetam1de

(2, 4(1H, 3H) qui nazol i nedi on- 3-y & yl } acet am de;

2- (4- met hoxypheny| N-A@-¢A1-msthey Ylﬂ’éﬂ&li)/m thil@ {(p%f’e’[lé‘n(“lylé di oxol an- 2-

yl) ethyl ] pi peri g Byt hedapiagni de; 30

2- (4- et hoxyphenyl zfn 4-7 et hyl benz 3-indol yl)ethyl] C{)I peri di n-

4-yl} acetam de: (4 UP@PMX{)W@N &(m@mﬂﬁ%@@h%mp}lewacﬁam

1-[3-(1,2,4-triazo __ etam de; 135 WO
01/ 66521 PCT/ US01/ %l}({%’éi dlém%”%)ﬁ&%&hoxy engé ?-rﬁlw(lﬁl)rqrpet hyl benzyl )-N-[ 1- (5
benzof ur ﬁzanylrr]mmhc{xypl)qnykaeatmmdn- 4-yl] acetam de; ih

3' Erg i Eﬂ ) O)[;?/Be(ralm(gl # Qﬁ &Tejth he ylﬂnlqegﬁe}x -%T-(p1p[er1&’1n (45}/15:'4? me'iho?(%leLiceltgmfdg n-3-

2- (4- met hoxyphenyl N- d‘éB-bMdpﬁéﬂW)lrrbﬂiyZ)yN Xpiperidin- G@i)pﬁhﬁm’ghloxﬁphznﬂa@mddaz ol -
yl met hyl ) pi peridin

2- (4- Chl or ophenyl )N\L(JRLWE ﬁ)giﬂ%%‘]lfl)“ AP (s8R PPl Pl - 4- yI ) -

acet am de;1p  methox enylacetamlde )
-N-(1-et hyl pi peridi n-4-yl)-acetam de;

2- (4- Chl or ophenyl net hyl benz
10(2 Phenyl pN(Z ?r& %&@w& yyylmsf(t Yt Bypinstiger +-gh whenwactanids; ani de, 2- (4-

Chl or ophenyl ) - N- ( 4%2%}91@@@1 rﬁetﬁ\h = MG&L@ﬁ'}BCﬂh@nﬁpﬁbb]bnﬁﬁﬁEam de;
2- (4- Chl or ophenyl) 4-meth ﬁ/ -cycl opentyl pi peridin-4-yl)-
acet am de; N-(( -methylphenyl)met yl N—(l-p1per1d1n— -yD-(phenylthio)acetamide;

2- (4- Fl uorophenyl ) \Ng S RAdRhRRRGND-NN (s BipR&dk PiBnftide; ) - 15

acet am de;
2- (4- Chl orispheny| ) NN(¢-metheiiheh i nethnil)- NN (pipefidinkd g -dky et hyl ) - pi peri di n- 4-

|)-acet ami de;_, 2-(4- Chl or gphenyl ) - N- (4- net hyl benzyl ) - N-(1- cycl obut y! pi
Ll dinacyt) - cupuelpuPlggarpy) - (4-met iyl bemeyl) - eyel ohutyTpip

2- (4- Met hoxypheny| N-(@-fbtipitenylimetizyt)-N-W-pideridined-pbat y| pi peri di n-4-yl ) -

methoxyphenylacetamide;

N-((4-methylphenyl)methyl)-N-(1-piperidin-4-yl)-4-fluorophenylacetamide;
20 N-((4-methylphenyl)methyl)-N-(1-piperidin-4-y1)-2,5-di-
methoxyphenylacetamide;
N-((4-methylphenyl)methyl)-N-(1-piperidin-4-yl)-4-chlorophenylacetamide;
N-((4-methylphenyl)methyl)-N-(1-(phenylmethyl)pyrrolidin-3-y1)-N’-
phenylmethylcarbamide; '
25 N-((4-methylphenylmethyl)-N-(1-(phenylmethyl)pyrrolidin-3-y1)-4-
methoxyphenylacetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-(piperidin-4-y1) acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)
acetamide;
30 2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-(1-ethylpiperidin-4-y1)
acetamide;
2-(4-methoxyphenyl)-N-(4- chlorbenzyl)-N—(I ethylpiperidin-4-y1) acetamide.
2-(4-methoxyphenyl)-N-(4-chlorbenzyl)-N-(1-isopropylpiperidin-4-yl)

acetamide;

133



acet am de, 2- (4- Met hoxyphenyl ) - N- (4- et hyl benzyl ) - N- (tropi n-4-yl)-acet am de;
N- (4- Met hyl benzyl ) - N- (1- net hyl pi peridin-4-yl)-N -benzyl - car bam de;

N- (4- Met WO beesgl ) - N- (1- net hyl pi peri di n-4-yl)-N -phenyl - ceehaseide)87

N- Phenet hyl - N- ( 1- met hyl pi peri di n-4-yl)-N -benzyl - carbam de; 25

2- Phenyl - N- (4- net ho ¥1h@dﬂlicy<|yﬁ)hdﬂy0-1\f pe&ﬂwbmn@ﬂwd@'prpeﬂdmmym@tmae
2-(4-Trifluoromet h%I phe ﬁ/ hox¥benz yl 2 fl nmet hyl pi per| di n-4-
yl ) - acet ani de; 4-met oxyphenyl) N-(4 chlorbenzyl)-N-(1-cyclopentylpiperidin-4-y1)

2- (4- Fl uor ophegsthhiahk (4- met hoxybenzyl) - N- (1- net hyl pi peri din-4-yl) -
acetam de; 30

2- (4- Met hoxypheny| P=(fnpetharsphax)Betzghlorbeqzy )Nt g ppyiiperifingrd-41)y | ) -
acet am de; acetamide:

2- (4- Met hyI phenyl')-N- (4-chl or obenzyl ) - N- (1- et hyl pi peridin-4-yl)-

acet ami de; 136 WO C4pkasRIV-POTlus®mcthplignzyl)-N-(1-methylpiperidin-4-yl) acetamide;

acetam de: N Prone TPl RS T Sibr iR Bt b Peduntodta de
ﬁgg Eﬂgzy: p;gp@tfu%ndbygl met hyl pi peridin-4-yl)-N - benzy: car tblgm de;
2- (4- Met hgxsphgﬁyl )zl}l% 1\% L %@&b%{'gﬁﬁﬁfﬁﬂé@?ﬁ@ﬁ?w nﬁﬁ@?ﬂ%‘g’? 6(911) di n-

4-yl) acet@m Ggstamide;
2-(4- I\/Ethoxyphenyl) N- a| pha- rrethyl benz I-N-(l n'ethl)rg eridin-4-yl)
acet ani de; 10 2- (44N@t ot hey - A (et Ay prapay 5“32{5(8(]%1tr0pen 4- yI)

acetam de;  2-Fheny t)er?dﬁ—m}bﬂ aclé{'a&‘?dene'f hyI benzyl ) - N-(1- met hyl pi peridin-4-yl)
acet am de; N-Phenet hyl -

enzyl ) - N-( 1- net hyl ér(ﬁﬂuqy@éxwuylyméélﬁor@enzﬂ)-N-(1~methy1p1pendm-4 yl) acetamide;

e e R R e 1
car bam de;15 acetamide;

2- (3, 4- ol et oxy PG i e R BUABATAU b BRI RSl 4-Y1)

acet am de;

2- (3, 4- Met hyl enedi ax(y{Ihilugtonmeityipheny)-WVyl Hanzopk)zyN- (- -methyigigaridar4-gi)n- 4- yl)

acet am de; 20 d

2- (4- Met hoxypREFRIFYISAL (4- net hyl benzyl ) - N- (1-t - but yI pi peri di n-4-yl ) -
2-(4-trifluoromethylphenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1- ’

20  methylpiperidin-4-yl) acetamide;
2-Phenyl-N-[4-(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-4-yl)
acetamide;
2-(4-Chlorophenyl)-N-[4-(methoxycarbonyl)benzyl[-N-(1-methylpiperidin-4-
yl) acetamide;
25 2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-
4-y1) acetamide;
2-(4-trifluoromethylphenyl)-N-[4-(methoxycarbonyl)benzyl}-N-(1-
methylpiperidin-4-yl) acetamide;
2-Phenyl-N-[4-(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-4-yl)
30  acetamide;
2-(4-Chlorophenyl)-N-[4~(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-4-
yl) acetamide;
2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1-methylpiperidin-

4-yl) acetamide;
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acet am de;

N- (4- Met hyl benzyl ) - N- (1- net hyl pi peri di n-4-yl)-N -phenet hyl - car bam de;

N- Phenet wo oNsd52t et hyl pi peri di n-4-yl)-N -phenet hyl - car breT/4801/07187

N- (4- Met hyl benzyl ) -N-(1-t-butyl pi peridin-4-yl)-N -(4-nmethoxybenzyl)- 25

carbam de; 2-(4-Et aqurwﬂeﬂyfaﬁenph(lle@@éthylb@gpgw )1-(dhlorsraéthyllpi peri di n-4-yl)
acet am de; 2-(4-Butoxyphenyl) ? nmet hyl benzyl ) - N- ( 1- met hyl pi peri di n-4-yl)
acet ani de: 30 thlazolylme yl) plpendm- ~-yl] acetamide;

2- (4-1 - Pr opoxy phenyglj nNiAyprhiy No@osythyibdrzg-nNret-ad pidpsaiodim- 4- yl )

gc?za'[n gﬁt oxyﬂiﬁ%@l@azwz( an-fyDipyonydlpinaridiong-y 1 -asetemidepi peri di n- 4-yl1)
acetam de; ;137 ]({ %@%@xgﬁ%ﬁb@%ﬁ‘iﬁﬂﬁzgh%@%mgﬂt]\@@lﬁ’i'%ﬁ?])b pezilin(4s) | uor ob

enzyl ) - N- ( 1- met hyI acet
oxyphenyl ) - I\I-(a46talhmi§r ob enzyl)-N-(1-nethylpip eridin-4-yl) acetamde; 5

2 s S opomyphen it Hsonaberend Ja e L ezt m 1)
- met hyl pi peri dhﬂhﬂpmér)dm—é@é):&ﬂﬁaﬂhﬁie 8. A compound of formula (1) z i Ar(Y2y
Ny Xi X, Are 2 W % 4-me hoxypnhenyb %\7—5-5 4- é\l cllhloropﬁén'\l]) eﬂly%(l-methylplpendm-
10 4-yl) acetamide;
2-(4-methoxyphenyl)-N-[2-(3-chlorophenyl) ethyl]-N-(1-methylpiperidin-4-yl)
acetamide;
2-(4-methoxyphenyl)-N-[2-(4-methoxyphenyl) ethyl]-N-(1-methylpiperidin-4-
yl) acetamide; '
15 2-(4-methoxyphenyl)-N-[2-(3-fluorophenyl) ethyl]-N-(1-methylpiperidin-4-yl)
acetamide;
2-(4-ethoxyphenyl)-N-[2-(4-fluorophenethyl]-N-(1-methylpiperidin-4-yI)
acetamide;
2-(4-ethoxyphenyl)-N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl) acetamide;
20 2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[2-(2-hydroxyethoxy)ethyl]
piperidin-4-y1} acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-[ 1-((2-chloro-5-thienyl)methyl)
piperidin-4-y1] acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-[ 1-(2-(imidazolidinon-1-
25  yDethyl)piperidin-4-yl] acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[2-
(2,4(1H,3H)quinazolinedion-3-yl)ethyl] piperidin-4-yl} acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[2-(1,3-dioxolan-2-
yDethyl]piperidin-4-yl} acetamide;
30 2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[2-(3-indolyl)ethyl] piperidin-
4-yl} acetamide;
2-(4-methoxypheny!)-N-(4-methylbenzyl)-N-{1-[3-(1,2,4-triazol-1-
yl)propyljpiperidin-4-yl} acetamide;
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or 15 in which Ris a hydrogen, a cyclic or straight-chained or branched
acyclic organyl group, a |lower hydroxyal kyl group, a | ower am noal kyl
group, omwa@niessal kyl or heteroaral kyl group; and n is 0, PaT/Use1/@318720 Xl is
nmet hyl ene, vinylene, or an NH or N(|lower alkyl) group; and X2 is nethyl ene,
or, when Xl is nethyhenghayphnpye@emedbéBy)@-f1y(sene or a bond; or when
Xl is nethylene, X2 is 0, S, NH, _or | ower al kyl) or a bond; Yl is

met hyl ene and WW%VWWN@}P%@H%%%W@#w ene, propylene, or a bond;

or 25 Y1 is a bondp ﬂQne‘ﬁ?oxgﬁh' A W-@D8ethPbendy)) NS 16t5RHL oS t¥en8s 0, S,
NH, or N(I|ower al kyﬁ)_; 13 V\Dy]gllgggﬂﬁPCTyBJSO[l/ 7187 R?(Iﬂg]and Are are

di f f erent unsubmethyl)piperidp-4sibasetamideed aryl or heteroaryl groups; and Wis
oxygen of sul fur. 9.4/ GRIBEHATH ALEALLABLONOL Al B berer el dtust] 3] S
met hyl ene znd Y2 ig(g%%pn ) ms?%y gne, gt%y?gne? rﬁl\’??ml’e’ne;aoa}z Yl is

et hyl ene and Y2metbylipiparidB)-4-aHdcotbmids; net hyl ene and X2 is a bond, nethyl ene,
0, or' S; or X is

H Qr I i . 0. A
conpound accor di nng & cl(g%%legw'%@?g%}m%sﬁg-%Oﬁwﬁ lg%%i}i%yl “and Wis
oxygen. 11. Aacampidend according to claim 10, wherein 15 Arl and Are
i ndependently are - .or di it ups... 12.. A conpound
according to cl ai ng%%%%@}@Pﬁy%Sﬁ[@néhﬁgﬂﬁggﬁ;h%ﬁﬁB&E?d”‘éﬂ 2§ FaBHnEe: a
cyclic organyl grogmhedyl-NY-meyibeaai)-y-(1-siebsAipesidacs-yplaakthldeQr(4-
het er oar al kyl group; n_is 1; s .

lorophenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)-acetamide;

2-(4-Chloropheny!)-N-(4-methylbenzyl)-N-(1-cyclopentylpiperidin-4-y1)-

acetamide;
2-(4-Fluorophenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-y1)-
15 acetamide;
2-(4-Chlorophenyl)-N-(4-methylbenzyl)-N-(1-(2-hydroxyethyl)-piperidin-4-
yl)-acetamide;
2-~(4-Chlorophenyl)-N-(4-methylbenzyl)-N-(1-cyclobutylpiperidin-4-yl)-
acetamide;
20 2-(4-Methoxypheny!)-N-(4-methylbenzyl)-N-(1-cyclobutylpiperidin-4-yl)-
acetamide,2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(tropin-4-yl)-acetamide;
N-(4-Methylbenzyl)-N-(1-methylpiperidin-4-y1)-N"-benzyi-carbamide;
N-(4-Methylbenzyl)-N-(1-methylpiperidin-4-y1)-N"-phenyl-carbamide;
N-Phenethyl-N-(1-methylpiperidin-4-y1)-N"-benzyl-carbamide;
25 2-Phenyl-N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-yl)-acetamide;
2-(4-Trifluoromethylphenyl)-N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-
yl)-acetamide;
2-(4-Fluorophenyl)-N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-yl)-
acetamide;
30 2-(4-Methoxypheny!)-N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-yl)-
acetamide;
2-(4-Methylphenyl)-N-(4-chlorobenzyl)-N-(1-methylpiperidin-4-y1)-

acetamide;
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20 Yl is nethylene, Y2 is a bond, nethylene, ethylene, or vinylene;
nmet hyl ene and X2 is a bond, or XI is NH or N(lower alkyl) and X2 is
met hyl enayoanebs2r | and Are are phenyl groups, independent PgT/psSeuiyssz t ut ed
selected fromallkyl, |ower al koxy and hal ogen. 25 13. A

conpound accor di ngat @-}Ejdf’dxlﬂ‘pﬂenybw(m&eﬁylfb@ﬁﬁglw(f hieihylp in) 1/ 66521
N R

Wi th groups

PCT/ US01/ 07187 RN

Are P N\ k O/ AR erein

Xl is

hydrogen, | owafetaimidgy | ar aI kyl, or heteroaral kyl; ArL is select ed from
| ower bk mmmk@%e&lﬂ B ﬁﬁhﬁ%ﬁﬁmﬁ&eﬂm | ower al kyl,

| ower al koxy and halogen;” kis 1 or2 and A- 'is ‘a suitable anion. 14.
phar maceut i cal corrbb@rlihe@ﬂpmwbﬁélllﬁigthalmlpéﬂﬂlétﬂt}’l)r@ émhﬁarbﬁmlée,corrpound of

| ower al kyl,

formula (1):

N NN CH)n

10

15

20

25

30

z

Al ﬁl—(\gZP}%nlj\eroﬁll)-l\?-((I—fﬁEtﬁylp pend1¥\-/4—};|19N\MﬂﬁérS)l—Qarb£'nld§, R R

2-(4-Methoxyphenyl)-2,2-ethylene-N-(4-methylbenzyl)-N-(1-methylpiperidin-

4-yl) acetamide;

2-(4-Methoxyphenyl)-N-alpha-methylbenzyl-N-(1-methylpiperidin-4-yl)

acetamide;

2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(3-tropen-4-yl) acetamide;
2-Phenyl-2-ethyl-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl) acetamide;
N-Phenethyl-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)-amine;
2-(4-Methoxyphenyl)-N-(1-indanyl)-N-(1-methylpiperidin-4-yl) acetamide;
N-(4-Methylbenzyl)-N-(1-methylpiperidin-4-yl)-N’-(4-methoxybenzyl)-

carbamide;

2-(3,4-dimethoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-y1)

acetamide;

2-(3,4-Methylenedioxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-

yl) acetamide;

2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(1-t-butylpiperidin-4-yl)-

acetamide;

N-(4-Methylbenzyl)-N-(1-methylpiperidin-4-y1)-N -phenethyl-carbamide;
N-Phenethyl-N-(1-methylpiperidin-4-yl)-N"-phenethyl-carbamide;
N-(4-Methylbenzyl)-N-(1-t-butylpiperidin-4-y1)-N'-(4-methoxybenzyl)-

carbamide;

2-(4-Ethoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-y1)

acetamide;

2-(4-Butoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)

acetamide;

2-(4-i-Propoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-y1)

acetamide;

2-(4-t-Butoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)

acetamide;
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15, , , , , or inwhich Ris a hydrogen, a cyclic or straight-chained or
branched acyclic organyl group, a |ower hydroxyal kyl group, a | ower

am noal | w0 ogsasep, or an aral kyl or heteroaral kyl group; pangs@®ms7s s 0, 1
or 2; Xl is nethylene, vinylene, or an NH or N(lower alkyl) group; and X2
is methylene, or, wheBwdxybBenyBINWA-BOG BNy NV 1eMEhyDetiSinBihy| ene or a
bond; or when Xl i?qnethyﬁgne, X2 is O, S,MkH, or h% ower g?i?l) or a bond;
140 WD 01/ 6652¢etmifesol/ 07187 Yl is nethyl ene and Y2 is methyl ene,
vinylene, ethyl ene,_nmogyy 19N-&- s, NY-hShdniBongn-angy Y2 is

vi nyl ene; or i is_éthylen§&§ﬁ%9Y2@is O,Gg?ngX or ﬁ@?@mer aﬁ%&l); 5 Ar
and Are independamidey are unsubstituted or substituted aryl or heteroaryl

groups, prqvided thay :/ A€ L Ut Ar . RP? - and Wis
oxygen or gulfur; gﬁﬁéeﬁﬁﬁkﬂﬁﬁ% ﬁ?@gf?ggﬂﬁﬁép aéﬁgﬁggﬁé%eeé gﬁhbr prodrug

t hereof, and asctphglenadeuti cally acceptable diluent or excipient. 10 15. A

nmet hod of 1 nhibiti ctivit noam receptor .conpri sing
contacting the nDn2gﬁ?ﬁ%g?%P@%W§?8%%ﬁ3£§@%¥2%$€gH?gﬁﬁpﬁﬁmﬁﬂggﬂ%noanine
receptor wth aggtaraieunt of one or nore of the conmpounds of claiml that is
effective in inhibiting th tivi of the nonoam ne receptor. 16. The

met hod of claﬁw115AWHQH@PW§?ﬁ§“WHﬁb¥nine receptor is a serotonin 15
receptor. 17. The nethod of claim 16 wherein the serotonin-receptor is the
5- HT2A subcl ass. 18. The nethod of claim 16 wherein the serotonin receptor
isin the central nervous system 20 19. The nmethod of claim 16 wherein
the serotonin receptor is in the perigngﬂé#;NﬁF¥v vy2system 20. The net hod
of claim 16 wherein the serotonin receptor Isywn food cells or platelets.
21. The nethod of claim 16 wherein the serot?nin receptor is nmutated or

10 wherein
Zis
R
R R R R 4 R
NW N N N N
L((CHﬁn @ Q
b 2 7 2 E Or

15 in which

R is a hydrogen, a cyclic or straight-chained or branched acyclic organyl
~ group, a lower hydroxyalkyl group, a lower aminoalkyl group, or an aralkyl or
heteroaralkyl group; and
nis 0, 1, or2;
20 X, is methylene, vinylene, or an NH or N(lower alkyl) group; and
X, is methylene, or, when X is methylene or vinylene, X; is methylene or a
bond; or when X is methylene, X, is O, S, NH, or N(lower alkyl) or a bond;
Y is methylene and Y is methylene, vinylene, ethylene, propylene, or a bond;
or
25 Y is a bond and Y is vinylene; or
Y is ethylene and Y3 is O, S, NH, or N(lower alkyl);
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25 nodified. 22. The nmethod of claim 15 wherein the activity is signaling
activity. 23. The nmethod of claim 15 wherein the activity is constitutive.
24. The meohoeksef claim 15 wherein the activity i s associ RCBUSaW17H87
serotonin receptor activation. 30 25. A nethod of inhibiting an activation
of a nmonoam ne recep! aid Ao &ERdiSirag unaositaet ongibkitetedan0 anidigodrgicRPipe] or a
system contai ni ng the nonoam ne receptor with an anount of a conpound of
one or nore offhe conmpounds of <claim1l that is effective in inhibiting
the activation of tye JMpQPdHsHELT eceptor. 26. The nmethod of claim25
wherein the activation is by an agonistic agent. 141 WO 01/66521

PCT/ US01/ 07187 27 A oraponipd #rserdste te clainpd . 28heifier ei n t he agoni stic agent is
exogenous. 28. The } i [-SE nt is
endogenousé 29. ng%%ggﬁ%@ﬁ%§k@$§}%?g%bﬁﬁ@?@y%@t e gg??%itlgﬁﬁis
constitutive. 30. Thes ethylenedindfY.ad QionS2&dwher ei n t he nonoani ne receptor is

a serotonin 5 recept f I erein the serotonin
receptor is the 5-ﬁgfﬁamgg%%rggggqggnghgwﬁgkﬁ%glg$St ai m 30 wherein the
serotoni n recept or X;$s NH or hglogenslky) anddéyivenstisyseem |0 33. The net hod of

claim 30 wherei.n the serotonin receptor is in the peripheral nervous
system 34. TﬁQ-nepﬁﬁﬁﬂﬁ?nﬁﬁﬁP%W§ﬁ° 5?8f%m¥ﬂg serotonin receptor is in

bl ood cell® or plaielets. 35. The method of claim30 wherein the serotonin
receptor is nmutated or 15 nodified. 36. A nethod of treating a di sease
condi tion associated #ith a nonoanine receptor conprising admnistering to
a subject in need of -Stch treatnent a therapeutically effective anount of
one or nore of the conp s of claim1. 37. The method of claim 36 wherein
the di sease conditionYis $élected fromthe 20 group consisting of

schi zophreni a, psychosis, mgraine, hypertension, thronbosis, vasospasm

i schem a, depression, anxiety, sleep disorders and appetite disorders. 38.

The nmet hod of claim 36 wherein the di sease condition is associated with
and W 1s oxygen.

11. A compound according to claim 10, wherein
15 Ar; and Ar, independently are mono- or disubstituted phenyl groups.
12. A compound according to claim 11, wherein
R is a hydrogen, a lower alkyl group, a cyclic organyl group, or an, optionally
substituted, alalkyl or heteroaralkyl group;
nis1; '
20 Y is methylene, Y3 is a bond, methylene, ethylene, or vinylene;
X is methylene and X; is a bond, or
Xjis NH or N(lower alkyl) and X is methylene; and
Ar; and Ar, are phenyl groups, independently p-substituted with groups
selected from alkyl, lower alkoxy and halogen.

25 13, A compound according to claim 7, having a formula (II):
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dysfunction of a nonoam ne receptor. 25 39. The nethod of claim 36 wherein
the di sease condition is associated wwth activation of a nonoam ne
recept or wd01/665ke net hod of claim 36 wherein the di sease pPONVUSI/OMS7 S
associated with increased activity of nonoam ne receptor. 41. The net hod
of claim 36 wherein the nopdbam ne receptor is a serotonin 30 receptor 42.
The method of clai m 41 whegelinAt he serotonin receptor is the 5-HT2A

subcl ass. 43. The net hod Jof claim 41 wherein the serotonin receptor is in

the central nerve® syst 142 WO 01/ 66521 PCT/ US01/07187 44. The net hod
of claim4l wherein sefotonin receptor is in the peripheral nervous
system 45. The net hod” ot chel midTywherein the serotonin receptor is in

blood cells or platelets. 94618 Ihe gethod of claim4l wherein the
serotonin receptor is mutated or noffified. 47. A nethod of treating
schi zophrenia conprising admniBtering to a subject in need of such
treatnent a therap ¥ [ OTRAHY of one or nore
of the conpounds O?H% gf%1%kﬁﬁi &ik%&m@ﬂ?ﬁ@%ﬂ@io??%atlng ﬂ1gralne
conpri si ng adni ni st} issgletted fomubyeetkyl, lowrselkoxpindhadgenr eat ment a
t herapeutically effee t nore of the
conpounds gf clalnf% &$§%“%¥38@1°&&8@“@?5%%%%%X%%§@%§¥%é conpri si ng
adm nistering to aksmbpeht in need of such treatnent a therapeutically
effective anount of %ﬂ one or 15 nore of the conpounds of claim
1. 50. A nethod fan éﬁ?ﬁ?v1eﬁm5)genetlc pol ynor phi sm pr edi sposi ng a
subject to baung respansevtcal @ngiosition comypriingfantefifectb@rpoumds a@bmpbaidn 1,
conpri si ng: adninhgégﬁlng to a subject a therapeutically effective anmount
of the compound; Pa "the response of said subject to said conpound,
t hereby identifying a 20 responsive subject having an aneliorated di sease
condition associated with a nonoam ne receptor; and identifying a genetic
pol ynmor phismin the responsive subject, mheﬁ%ln t he
/YZ‘Y Xio o, Ary
T
LY

I
10

wherein
Z1is

X kR R
N N N N
W
(CHZ)n

15 1 > B 2 > or

R
{}

in which

R is a hydrogen, a cyclic or straight-chained or branched acyclic organyl
group, a lower hydroxyalkyl group, a lower aminoalkyl group, or an aralkyl or
heteroaralkyl group; and

20 nis0, 1, or2;

X is methylene, vinylene, or an NH or N(lower alkyl) group; and

X3 is methylene, or, when X; is methylene or vinylene, X, is methylene or a
bond; or when X; is methylene, X3 is O, S, NH, or N(lower alkyl) or a bond;
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geneti c pol ynor phi sm predi sposes a subject to being responsive to the
conpound. 51. The nethod of claimb50 wherein the aneliorated di sease
condi ti ow®81/66331 associ ated with the 5-HT class or 5- HT2APeTISb145$870f
nonoam nergi c receptors. 52. A nmethod for identifying a subject suitable
for treatment w thygnemehylend hdof, is indthyaapinyas, dliyleédegprapyllene; onPbdrel Ng
detecting the presence of a polynorphismin a subject wherein the

pol ynor phi sm Pfedi sposes the subject 30 to being responsive to the

conpound, and wher &, i { h1dRhE Y5 CBnRénct & pol ynor phi smindi cates that the
subject is suitable for treatment with one or nore of the conpounds of
claim1. 143 Y is ethylene and Y is O, S, NH, or N(lower alkyl);
5 Ar; and Ar, independently are unsubstituted or substituted aryl or heteroaryl
groups, provided that Ar; and Ar, are not simultaneously phenyl; and

W is oxygen or sulfur;

or a pharmaceutically acceptable salt, ester or prodrug thereof, and

a pharmaceutically acceptable diluent or excipient.

10 15. A method of inhibiting an activity of a monoamine receptor comprising
contacting the monoamine receptor or a system containing the monoamine
receptor with an amount of one or more of the compounds of claim 1 that is
effective in inhibiting the activity of the monoamine receptor.

16.  The method of claim 15 wherein the monoamine receptor is a serotonin

15 receptor.

17.  The method of claim 16 wherein the serotonin receptor is the 5-HT2A
subclass.

18.  The method of claim 16 wherein the serotonin receptor is in the central
nervous systein.

20 19.  The method of claim 16 wherein the serotonin receptor is in the peripheral

nervous system.

20.  The method of claim 16 wherein the serotonin receptor is in blood cells or
platelets. '
21.  The method of claim 16 wherein the serotonin receptor is mutated or
25 modified.

22.  The method of claim 15 wherein the activity is signaling activity.

23.  The method of claim 15 wherein the activity is constitutive,

24.  The method of claim 15 wherein the activity is associated with serotonin
receptor activation.

30 25. A method of inhibiting an activation of a monoamine receptor comprising
contacting the monoamine receptor or a system containing the monoamine
receptor with an amount of a compound of one or more of the compounds of
claim 1 that is effective in inhibiting the activation of the monoamine receptor.

26.  The method of claim 25 wherein the activation is by an agonistic agent.
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27. The method of claim 26 wherein the agonistic agent is exogenous.

28.  The method of claim 26 wherein the agonistic agent is endogenous.

29.  The method of claim 25 wherein the activation is constitutive.

30.  The method of claim 25 wherein the monoamine receptor is a serotonin

5 receptor.

31.  The method of claim 30 wherein the serotonin receptor is the 5-HT2A
subclass.

32.  The method of claim 30 wherein the serotonin receptor is in the central
nervous system.

10 33.  The method of claim 30 wherein the serotonin receptor is in the peripheral

nervous system.

34.  The method of claim 30 wherein the serotonin receptor is in blood cells or

platelets.
35.  The method of claim 30 wherein the serotonin receptor is mutated or
15 modified.
36. A method of treating a disease condition associated with a monoamine

receptor comprising administering to a subject in need of such treatment a
therapeutically effective amount of one or more of the compounds of claim 1.
37.  The method of claim 36 wherein the disease condition is selected from the
20 group consisting of schizophrenia, psychosis, migraine, hypertension,
thrombosis, vasospasm, ischemia, depression, anxiety, sleep disorders and
appetite disorders.
38.  The method of claim 36 wherein the disease condition is associated with
dysfunction of a monoamine receptoz.
25 39.  The method of claim 36 wherein the disease condition is associated with
activation of a monoamine receptor.
40.  The method of claim 36 wherein the disease condition is associated with
increased activity of monoamine receptor.
41.  The method of claim 36 wherein the monoamine receptor is a serotonin
30 receptor
42.  The method of claim 41 wherein the serotonin receptor is the S-HT2A
subclass.
43.  The method of claim 41 wherein the serotonin receptor is in the central

nervous system.
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44.  The method of claim 41 wherein the serotonin receptor is in the peripheral
nervous system. |

45.  The method of claim 41 wherein the serotonin receptor is in blood cells or
platelets. '

5 46.  The method of claim 41 wherein the serotonin receptor is mutated or
modified.

47. A method of treating schizophrenia comprising administering to a subject in
need of such treatment a therapeutically effective amount of a compound of
one or more of the compounds of claim 1.

10  48. A method of treating migraine comprising administering to a subject in need
of such treatment a therapeutically effective amount of a compound of one or
more of the compounds of claim 1. |

49. A method of treating psychosis comprising administering to a subject in need
of such treatment a therapeutically effective amount of a compound of one or

15 more of the compounds of claim 1.

50. A method for identifying a genetic polymorphism predisposing a subject to
being responsive to one or more of the compounds of claim 1, comprising:
administering to a subject a therapeutically effective amount of the compound,
measuring the response of said subject to said compound, thereby identifying a

20  responsive subject having an ameliorated disease condition associated with a

monoamine receptor; and

| identifying a genetic polymorphism in the responsive subject, wherein the
genetic polymorphism predisposes a subject to being responsive to the compound.

51.  The method of claim 50 wherein the ameliorated disease condition is

25 associated with the 5-HT class or 5-HT2A subclass of monoaminergic
receptors.

52. A method for identifying a subject suitable for treatment with one or more of
the compounds of claim 1, comprising detecting the presence of a
polymorphism in a subject wherein the polymorphism predisposes the subject

30 to being responsive to the compound, and wherein the presence of the
polymorphism indicates that the subject is suitable for treatment with one or

more of the compounds of claim 1.

143



