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pr esentwor@st2ion rel ates to novel conmpounds that artecPCHUROEGI$e
receptors, including serotonin receptors. The invention specifically

provi des conpounds that are active as inverse agonists, and therefore

al so as antagonists, at the 5-HT2A subtype of human serotonin receptors.
The invention al so prOV|des met hods, ut|I|2|n t he conpounds of the

i nvention for nodul ating 5-HT2A r%‘&'é‘r?tfg?'elﬁﬁ‘m ed 10 events, that are
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nodi fication of the activity of these receptors is beneficial. Background
of the Invention Serotonin or 5-hydroxytryptam ne (5-HT) plays a
significant role in the functioning of the manmalian body. In the central
nervous system 5-TFhe ﬂr&emmdeﬁtibmm@ &rtovalswmpbwials Sl ditest manehmine

neur onodul at or t hat icated in s ehavi ors_and responses
as sl eepi ng, SIS, lnaﬁ%ggﬁ‘?‘?t%n I%&W%‘él{&cﬁﬁvcﬂtﬁ%@eﬁ@%ﬁi NPhg 1%?@ nenory,
sexual behavi @mpduand thel dré NGV RAMveRIPETIAE, UnEtharetbrbbico sk ant@smm,eat tHen t he

spi nal col um, serotonl n EI ays an inportant role in the contr ol tens of
the afferent SHERZAHSHZE O @éﬁ@éﬁ@tﬂu@re%@rﬁ e dgventign alsogotndgs mefaqss_ 15
(1994)). Pe“%g | %mﬁf&ﬁ{éﬁm@gss:mr%maaﬁ@mhﬁ%cal and
gastrointestina %%ltgg?rlé ve s% Ilbleen asocrl bed to 5- HT has been

found to nedi meatsatmam etefuldbr MMQM@HWI@!IIE disease epnskitions Hh‘(ﬂlm‘fh

el ectrophysi ol o eff S_i.n nonvascul ar snooth
nmuscl e contra Hf? 1tb %ﬁégp\égﬁﬁgoﬁgﬂnﬁgﬁl'l er, Biol ogy of
Serotonergic Tr ansm ssion, 198RackBomnHicfitheSevaitoni n In Mental
Abnorrmalities 1:316 (1978); 25 Barchas, et al., Serotonin and Behavi or,

(1973)). The 5- ngcﬁwrguzlﬁwﬁﬁé SH Ty R4eaeigaifichnt rals s thec| ass) is
wi dely yet discretely expressed 1n the humanabral n

cortical, |i nimetioningof Beaummatian bagyoMsths 6atra) T eys 25 %Sﬁg%ed in the

modul at i onsof ;B gheg n&x?&fynsﬁu\ﬁ%r ﬁaﬂ%ﬁtﬁl@&nﬁyﬁhitmpheﬂsd inFhdlsdivese pt or
subtype is al so expressed on mature platelets where it, nmedi at es, part

pl at el et aggr dgeaviasandomepopses as sleppingatipgilecometan, FEciViRe PHE:
vascul ar thr ORaY:S. sexna biBliok BEndiRABos) Ridbrtitd ﬁﬂabmoawsgir@nmm thin

the body, it i's unterstan at trenmendous interest in _drugs that
af f ect ser ot onpingl wheys sevtonmglays sn mherisaple insthe ponfil GE1eps 95 the atierent

(ngg)s O /Sg)z;ﬁ;eg!% e‘ral-ml%ﬁep 01"5 H\qg‘lhl%lmcfa‘?itelz Mo R flSﬁ 3H>5d(19§%5 rlyé?fpﬁgﬂaﬂe 246

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

been ascribed to 5.IT. 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 Behaw‘or; (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 the
modulation of higher c0g;1iﬁve 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 of serotonin within the bedy, it is understandable

that tremendous interest in drugs that affect serotonergic systems exists (Gersbon, et



Car di ovascul ar Pharmacol , 15: Supp. 7 (1990)).. Serotonin recept or & ifAY 2004
menbers of a large human gene famly of nenbrane-spanning proteins that
functi owOad/seimansducers of intercellul ar comuni cati on.PO¥rEg018%ISSt on t he
surface of various cell 5 types, including neurons and platelets, where,
upon their activation by either their endogenous |igand serotonin or

exogenously agm Lﬁérg;fh%?f Qén!dﬂssqefsl yox%ﬂ?af]bggné, hgd ﬁQS%%r%REﬁ{a,”@:tal opal

structure and sSubseqUe y i nteract, ownstrea ator’s of
cel I ul ar si gnékidinyascianghashracoh d 8 eSuppJgpIMN)s Seiotpmingatentyrs dremsmbprs of

subcl ass, are,{,3; 840 d 'ﬁ’t‘a%ﬁ &0 Lgnal by
activating gu?a(r?? eéll&lr}]l%}:f got%gwg] %’?ﬁg? g pr%érggns tG pt?%)%%lk ns), resulting .
i n the gener atrinséucers ol inferdeBiler commuhicativec Shey exrseersthegeiicaef vedmsasll such as

cyclic AWVP, i i ] i.ac lLycer . nd
nmessenger s’t h@ﬁ‘%n%%@?gal?%g%?%&‘?‘?‘gﬂ 5%’ %Ao\%a%%g"tc @Jag?ﬂ-lgﬁ%r&gi%ﬁ?ul ar
enzynes, i ncl exfiopryobs ligantbssratamih drernegehawin efminisingdodmgs) thenehieegethef f ect
cellular excj i1 ' : ¥ ks | ¥ di stinct
SHT 1 ocept or errpdinh @t e Qocrhyafiect GRE Lo BER BRI T F" oven
fam | i es (5- HEDuRA) sigaioh Mulytof fhesedeeplomyiscladingthg 661T2d sbeladsyare Gn,

preference for ri | net ofolg ﬁl-'ﬁ]; .. Serotoni n may
be an i rrporta]fllrtOM%loém9 %%Jﬁ%e%?ogg@grqﬂ%&g&gl pgellgy(g) "Stg‘iﬁﬁ% ogllgl% tlc(1:eondi tions
such as caet abindipgyoteina{Gpotcisy oesdiing in(theganes 8o or, inkibitive of secembss, pani c
20 attacks, o ' [ L RIS Xﬂg i SGhI renia,

sui ci dal tend}g?\%‘?/ ",eylg%lgcg?ggﬁ&ﬁgﬁrcg%egeh@?%ttoll@Z |{s%%r %{rhs%&g%%gei ner-type
denenti a, Par Kiessgnomslimpessekigas thergnonvlate théfmetaon, of a moTebxdfantrdoeihilan a,

di sorders assQgi ated s e l.i.s , . r i dents, and
m grai ne (Mel %zgr;&’ %@%@% g%“%%ﬁéénnacolcgaﬁﬂg{ %&?%gigé%ggﬁﬁggg) ; Barnes &
Shar p, Neur optraisheldp pesifymctie8: 1483- 1152 (1999); 25 d ennon, Neur osci .
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the 5-HT2 receptor subtype in the etio medi cal conditions as
hyper t ensi on, andiasgasd i one ohjeymdhmudies PFEDsPaFath subeprediviays dapiapssi on,

anxi ety,  PSY&RABids, SOMALRNEANR lighleE SR HiyShliRbsagad. appet | te

di sorders. Schizophrenia is a partic y devastating neuropsychiatric

di sorder that 30 S&foleuds m2yisse iPoTaRiEPPaDRGR Veripas ekt PRBPIgRiSti on. |1t has
been esti mat eghyliahs dibas chiliPboydt A HERY &k e AGD 58

treat nent, andnl osts soci et alﬁ%sgroducti Vi terﬁg?&re fndia%??ﬁafs a?’?%]ct ed by this
di sease exXeeetfliclEghsessivheongulsy's disardpisarchpsiy qehircriraNp)suiowe! Erlengpi t ed
States. Curregltatm8@bdRBterddié ffrddry/(ALRRIY Bpe RARMIRTAENBLERY, W th a class

of drugs known as antipsychotics. Antipsychotics are effective in
anel i orati ng Hunlusgiop § ghorea), anorexia, bulimia, disorders associated with alcoholism,

cerebral vascular accidents, and migraine (Meltzer, Neuropsychopharmacology,
21:1068-1158 (1999); Bamnes & Sharp, Neuropharmacology, 38:1083-1152 (1999);
25  Glennon, Neurosci. Biobehavioral Rev., 14:35 (1990)). Recent evidence strongly
implicates the 5-HT2 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
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hal | uci nati ons and del usions), yet they frequently do not inprove "'"
negat i wa eygeptions (e.g., social and enotional w thdrawa@CTEHHOMB? and
poverty of speech). Currently, nine major classes of antipsychotics are
prescribed pesitiveeytmpiomsipeh bellusinsiionstapddelntiens),ort e fequenipermls i s

limted, however, by.their si effect . profiles. I |..qf the
"typical " ofHPYePCEIRNEPLRY d@gnﬁ%‘:ﬁﬁﬁgd a(\’/ueonalg‘?%l $ i ca%taﬁlgﬁa\?gr se effects
on human nmheve gpde@H). These "extrapyranmidal" side effects, so terned

due to their effects on nodul atory human tor systenﬁei can be both acute
(e.g., dystonic Fumentlorie majopslassks piAnIpsyChetes pPESPENI U6 rare

neur ol epti Cp%ﬁ%hgﬁé iéﬂ'ﬂﬁ\?kﬁs. SYRWF HTED cotfpdufddiOiinfied, BoWever Hyahdit Sda@s, trenors,
and tardive skinesra). Drug devel opment efforts have, therefore,

f ocused on wfemprofdesy presdy all affbattapicalder olfler geRergdorgpprnoyedsdpyect s.

Ant i psychoti e ugs ;have been shown_ tp | | & »Rggber of
central mnﬁ’ﬁﬂ%&‘%@fizﬁﬁ%‘fﬁ% Srogﬁusl%aﬂné’%r%rrﬁg%g% 'gffléeg inc fﬁ?llggldopam nergic,
15 ser ot onekgids, sathireee dgd 1 thaisTeats on mdulatedy hirsdramotongysigins, raadept ors. |t
is likely that the therapeutic and adverse effects qf these drugs are
medi at ed” by PEIACREE- By e&%ewacﬁe%ﬁyﬁ*&?a@ﬁge ﬁﬁrﬁaﬁenalgg}uéém%?eu&gﬁé i ¢ and

phar macgl,09 gﬁgﬁlgn;ﬂﬁ R dPshie)RBE WRSHIC [)e SAatliRBEREAcrs, 2l tarios dkineliaiper ed t he
devel opnent of “subtype-sel ective conpounds, as we|ll as jhe defermination

rrp £1] >
of the nor mirupagueicomsgt effosts hpves herstrreifosuser oo pefee FyPISAly 2EHSICOL cul ar
recept or Su%%é@?dveﬂ%‘é?fe&?ere Is a need to devel op drugs that are selective
for individual receptor classes and subcl asses anpbngst nonoani nergic
neur ot r ansni t t er AntipsyshaticsirugEhevedreen sidwirtg intpraet Wit dlargeambecefani sm of

action of anti chotic dru L OVeLyv a i ) ne D2
receptors. Gt %?hﬁg?né]fjf/{gmlrggrlogmfspg%??/&tﬁﬁ{aa%s’%ﬁgﬁ?gggﬁ%&g dopam ne D2
recept ong alksotoedich@sndriie, muskcarapy nadrhidamisrglerestiterst dt is liogly tgbthesm of
5-HT2A is an al ternate nol ecul ar chani sm f ar. dr -\ I psychoti c
ef ficacy, pdamspic mdadyene gﬁ?%@’éﬂ%ﬁﬁ%{gs Ef‘f%fngeﬁ]tageéﬁég%bs\r{mmég% e%at ed signal
transducti OQuErglﬁééquﬂc 5 Rh e QBE 6O ety @hErmabolbHizd hambigy hetsicsn tiese
therefore good candidates for treati qg@gs cgouz)i S W t%gut ext%ﬁgyram' dal
si de ef f ect $ecepOT TybadIes pesharpgred thegleye %%P? OREVECHEE ORRUHRE St 0 exi st
in a qui escefl SR fterttitla88S oAb hotRlaPshyRivldzitcorpattdpingiddgicmvlagfany st (a
drug that activates a receptor). It is now appreciat e&th‘at miné/, I f not
most, of20t heatieoRr reseasubePe-c B thsrasis ainseq (gfiepglop dmgs that are selectiv

for individual receptor classes and subclasses amongst monoaminergic

£t

neurotransmitter receptors.
The prevailing theory for the mechanism of action of éntipsychotic 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-HTZ2A antagonists arc 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 agonisis. This increased basal activity (constitutive activity) can be



serotonin receptors, can exist in a partially activated state in the MAY 2004
absence of their endogenous agonists. This increased basal act|V|t

(const M@iP1/E2Rct i vity) can be 3 WO 01/ 66521 PCTI USQ | 0p&8Sommiby t ed by
conpounds cal |l ed i nverse agonists. Both agonists and inverse agonists
possess i nt npnbited tamompiow;dsatall@l inm@pagonistsi Bothmmisthe;d invoseagopistsact i vat e

or inactivate these nolgc res iV n co SIC or
neutral ant g@f)sﬁlssslf@m@l&?ﬁte‘?@ &3 {) Stﬁﬁ?{%lo%nc&nf‘ esoé%éﬁ %ts for
access to tligse mms,,reslwéuveg II@EolﬂQStfﬁﬁSﬁlddincﬁral mitﬁgm&o\e}@bdel ty to

inhibit el evated basal or, constitutive receptor responses have
recently el G8NBSEASRPISHH @%&?rﬁ%%ao%p{@r&weﬁ tothpaespipte BRSOt PRIFEE S by

appl yi ngsth Sl y (U S. Patent
S b0y, 795, | TORSe Aty DRt Lo e S E ARy AR {hereiny. T

the study of t héVQShwzetsmﬂmcﬂa@éatcﬁ msrpottmmaspep‘atféﬂﬁm recBptSAfiinétona
phenotypic ass [ece r function i-0vol yes e, het er ol ogous
expressi on % ?%]é tt%‘%%eceﬁm ﬁ%fllaﬁ% 558%1 %hm@yrqtdgt Riﬁg 2 echnol ogy
we were abl 6,700 7d&,rr19t981 ChdneAbshal 28: naﬁu&glﬁs}ﬁﬁ/hltﬁt&ﬁeﬂiewm PABSRed (
significant nstitutiv oni st-inde ent receptor act|V|ty U S.
Pat ent Appl Pgﬁ‘F%ollﬂ‘&%é‘i‘bcﬁﬁﬁ)Ofrng’? Tegapjoxs hg\r@ﬂ:ﬂslaﬁ’@ ¢ adael py
referengg) . r@éﬁ&hﬁmméﬁmamvwéseﬁéﬂeyer&egsusregp@ssl@ro@eeceﬂm% of centrally
acting 15 nedicinal conmpounds with known clinical activity in

neur opsychi aanrealian dbzehiastsydlsingdhis teshrrderst wawersahisdudensonsirath thaht i psychoti c
ffi | th
erficacy a \'%I e gﬁ‘%ﬁ S&gﬁgibosﬁé ﬁgﬂb“ S?&r&ﬁﬁl‘i&%‘ or %ﬁfs %dﬁﬂéndéﬂct ese

conmpounds, 0s1'S,” were found
to be pot entecEpthii@Avity(eSs Baterd dypiphitaion Bl Nouﬁ@/&ﬂﬂ@l?g]harmmemoaatmhcol ogi c

correl ati on_at erec t.or ..su e IS . co i v e20that
5- HT2A receBY ?fa’icﬂ?/e T ’én}bfé'B S]??{ ﬁhgccﬁy?%ﬁl%c% r}ﬁ@h éﬂ%%h i psychotic
ef ficacysi nmcoﬁpjmﬂéﬁﬂhpﬁtavﬂmmab@way ichrpicBiatrzatideadt, @t a | arge

nunber of a sychqtic ounds reveal ed_t hat they possess broad
activity at Hﬁﬁ%‘gﬁr@ SPeEBtiBty ChinRifeex all fi5Edd apomaise conpounds

di spl ay agoﬁioﬁculaﬁﬁf@@&y tNaelyaN iR 8RE &dmpodhds? Which ¥R363 RORESktiast | vity at
mul ti pl e nonoam nergi ¢ receptor subttypes i ncl udi ng serotoninergic,
€]

dopam ner gi & rePeitEeY, BrerafgurdipibaireteahtiHZdinvArssaegies. Buepuiges Thi s
broad act i vifiycd Shdrsedl %smh%s fger%ceaoﬁﬁg@@hg%?gg@ﬁ%sﬂa xe, and

notor side effects of these conpounds ere gr eat
advant age tdlaﬁér@ﬂ?dprﬁcmmowggmﬁan 15g wolcenlawmichenismebatipshotd st $ of t he
5-HT2A recep ch have 30 little or no activity on other nonam ne
receptors su yB’es espe0| ally dopam ne D2 receptors. Such conpounds may
be useful in theDtzded penhamioginahdinraiesiestim of @ 1gge numsber 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 histammergic 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

3¢ 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.




anti-psychotics), and may avoid the adverse side effects associate '
non-sel ective receptor interactions. 4 1 ' MAY 2004 J 1 , MAY 200 WDNWM

01/ 665%0 524501/ 07187 Summary of the Invention The prRES@gRo10ps2Nt i on
provi des conpounds of the general formula (1) that affect nonoam ne

receptors, especially serotoni gnheaepbfahéInvendoshare as a conmon property
I nver se agonl st activity at the 5-HT2A subtype of human serotonin

receptors: i The p% %rt ﬂ%éntm‘ﬁ‘h?ovﬁfeg Yehpdinds SRS @néralfotBula(Ytaup sel ect ed

fromR NR |s hydrogen, a_ cyclic or
straight-c haffaﬁdnmfomlnﬂmnedmamrsa@ycdmlbf serotpiRy Tecpiasy gnd Slw 2§ a|cgHgen

hydr oxyal kyl group, a kyl
bet er oar al kyPFOPGF dyerss afg%mﬂ aailtggﬂh ngﬁ%%gﬁf?ﬁ?érse{?%fﬁeemﬁ an NH

or N(Ilower alkyl) group; and

Z
Y X A
A Y] \n/ 1‘)(2 Io
W
I
5 wherein
Z is a group selected from
R
& K 3 R N R
N\‘ N N N N
o & Q3 Q) %

, , ) ) , 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;
nisQ, 1,0r2;
X, is methylene, vinylene,or an NH or N(lower alkyl) group;and
X, is methylene , or, when X is metbylene or vinylene, X5 is methylene or a

15 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
Y, is a bond and Y3 is vinylene; or
Y, is ethylene and Y, is O, S, NH, or N(lower alkyl);
20 Ar; and Ars independently are unsubstituted or substituted ary! or heteroaryl
groups;

W is oxygen or sulfur; or

a pharmaceutically acceptable salt, ester, or prodrug thereof.

The present invention also provides pharmaceutical compositions cornprising
25  an effective amount of a compound of formula () or pharmacentically acceptable

salts, esters, or prodrugs thereof.



X2 is nethylene , or, when X1 is nethylene or vinylene, X2 is nethylene or
a 15 bond; or when X1 is nmethylene, X2 is O S, NH, or N(Iower al Kyl MAbHI04
a bond W62t hyl ene and Y2 is nethyl ene, vinyl ene, eCISene7187

propyl ene, or a bond; or Yl is a bond and Y2 is vinylene; or Yl is

et hyl ene and Y2 idsaprogded\pe methofy dfdntebiting klyhr)(;ivi‘cz(blféxnionﬁﬂdiné\&&eptlor

I ndependent | . 1] . substituted ar or .heteroaryl groups
Wi spoxygen %ﬁéﬁflgg%%ﬁé g“%ﬁ%?%@%ﬂ FRAGY 97 SY SRR ing FION@IPEE,  or
prodrug t herewptor With ap effemive amoue bf & ciinRiua@ oPloeMuUR]H, RNAEINRASN,Cal

conposi tions risin n.effective anobunt of a conmpound of formula
( 1;rp0r phar r?ﬁ%é)%@f‘% ﬂﬁsgﬂﬁﬁf&%{a&&s the TecsptoE is aseraiomin Teseptey ofdhugETder eof 5
WO 01166521 sP6eHsk/IBe/r@E3BY maPbSRREPHI L BRjRL ting an
activity of Sa rmnoarrirnellr elcr:ng%t orcl NA\??{%%O‘?%g%ﬁ}??ﬁgﬁ%%lg?ﬂ’gﬁ% ng the

nonoani ne r S¥EFEIHOUcelis @Mﬁ%@ﬁﬁssc@dwb’ﬂvbrtgnttif;aomnﬁﬁatli.lr\haprf(f_etﬁad ?r with an .
effective a ; - roul a , as we as kits for :
per form ng {Eﬁ}geglgﬁétf%Sﬁg%g@g%%ghth&lgdygg%vp or is a serotonin receptor of
the 5-HT2A 5 subEmlﬁmorEh@emeime%ﬁmyTllbtes toox:ﬁ}amdd Ffﬁnﬁfbitﬂ@(rjant he gent r al

or peripheral,. S__system ood cells or atelets, and may be

nut at ed or %rr!g(ljdllﬁ ?ﬁégﬂl e &“B?CJF%CPL%&WW% 18 1R S0 RBYE Spcepier or

const idt u]lc)i valsysl;ﬁﬁt;&mmnm' Eltl{ehh@foﬂ?ﬁﬁ,rcdc rﬂ[tﬁ%ﬁ@ff@dtmé%ﬂﬁhﬂ{bg r%&!gg&rrlglrﬁl Fs?ng

met hod of inhibit] an _activation of a nonoam ne rece _ _
contacti ng PE%L? ﬁsﬁﬁcllraé@i)ﬁ’épefﬁﬂﬂl%hﬁs%?t@rﬁ}l’é@fﬁfﬁ mzbvgiunem, rmlnloam ne
receptor W tie BmpBiddes tdaeive i wats B & PH'Mi 43 well as
kits for perforr_npng t he saﬁe. In a %é?%?{r&g% gr%(t)(_il nmen (:’?he H?gerf:? npound i s
sel ective f&mbedimen, thypampeund havlitile prrvbgemially o _aatlndbpmmmggtefeegwqd _ _
enbodi nment , o -or tanti no_anti - dopam nergic
activity. %gﬁﬁ g@%%?%r_ n%ﬂ%ﬂ%ynag?‘%toﬁ?% géqeyac{é‘éat%?dv%' BYBEFERS Hct i vat ed
by an ehtdogexngascusrgomiBicggergenous agoni stic agent. Anot her aspect of the

present inventio es, Q. a nethod of treatin i sease condition
associated with ‘Sné%génr%g rﬁ%tnoeﬁ]l’f“'epcrgsp‘a‘flth v@g%ﬁk’g?sﬁﬁ agﬁ‘?ﬂ“?ﬂd%‘ft@ﬁ%a to a mammal
in need of disede ccmﬂaiammmdatmaﬁﬂ:&aﬁdmemﬁiﬁﬂbﬂtf:to@&oxﬁpﬁﬁﬁ@ﬂkﬁlﬂisﬁfmﬁiH nul a

np

[ i ng, the sane a es of di sease conditions for
\(/\/?1-|) &hagg c EI ;[z anajn%a] B]exgeg E)Pgucg treatrnent an effec%re amount of a compound of formula

(D, and kits for performing the same. Examples of disease conditions for which such

20 treatment using the compounds of the invention, or pharmaceutical compositions
comprising them, is useful include, but are not limited to, neuropsychiatric diseases
such as schizophrenia and related idiopathic psychoses, depression, anxiety, sleep
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 peripberal vascular disease.

Further provided is a method for identifying a genetic potymorphism
predisposing a subject to being responsive to a compound of formula (1), comprising

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




20 treatnent using the conpounds of the invention, or pharnmaceutical
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yl )acet am de hydrochloride. Figure 2A shows the effects of this novel

anti psychotic ag@pyﬁnili@ﬂpound in a head twitch behavioral nodel; Figure 2B

shous 1heresul ! se@fme bOSRUDERY o XRESLIRMC ihe Hfbwidy Fritichs 3%iPke- pul se
i nhi biti &R st udy FesuTrs are s
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 vsing 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 celluiar 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.



Det ai | ed Description of the Invention Definitions 20 For the purpose of
the current disclosure, the following definitions shall in their 11 MAY 2004
entiretWedses2sed to define technical terms, and shal | mtwosoiiemsyhel r
entireties, be used to define the scope of the conposition of matter for
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defi ned as t.he el evat asal activity of .a.receptor 25 which is
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cellular (e.qg., ,rrenbranet) preparations (see, e.g., Barr & Manning, J.

Bi ol . Chem @nEE0nBYhgs gy etfect on porstitufye recenser achwbhst i t ut ed receptors with

or withow the asgpei,atedaGuRFAL 8Ll WyJ! i s Cerione et
al ., Biochenmistry 23: 45192-i %] §?gg%}eaqéﬁgag%&pglrtlﬂc??!li%‘rrl%asésctg% a&f‘lar assays

(U. S. Pat entacfippy pfatecepiorSee., sipmllifuihdd@eBiyrihe rect RN Sath' conpodedsiared as a .

conpound that,_i,ncreases the activity, of a receptor ..wh It contacts the
receptor. 7 RS ‘GRS Sredive aﬁﬁﬂg"mﬂ%ﬁl Wjiﬂ?f‘%b’ffé’ﬁaﬂﬁ%raﬁ?&%ﬁ & s

defined as aacasmieeterdiab aCapIREIASHM sl Rt AGRM Hbal Qfate dcBYSInE T BEIONI St
for binding tor, thereby blocking the action of an agonist or
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An "inverse agonist™ is defined as a conpound that decreases the basal
activity of asyeeepampganist.eThe eonegpa pf imigversatiganisthab peanraplossldptBmy. Such
conpounds ar O3 at 4 Ny I nvers onist is a
| i gand for (f%? lé%le}g'?tglfgt hétﬁs(égﬁ'eyo}(%%)%ggg%& %?ﬁcf% ag‘%g{a{brg‘%os?%fg%& ive state
rel ative to wlipasiztl fstaitenoceptareristgn wmeduiiébrivabiseewean aafinatiye | i gand. Thus,

whil e an antagoni st can inhibit the activity of gn agonist, to an inverse
agoni st is afoﬁﬁ’éﬁﬁt.ﬂim‘tﬂ@ta PoRaagopdly aptye CSB%F%‘W’& ?‘@ngﬁs afeEoRsEdiSt or i n the
absence pf afbAgeMbSiecepttitn 6 BERR oMormBdlioh NVAHVERIGHAMS addpisRREN expl or ed
by Bond et a in Nature 374:272 (1995). More s%ggflcal y, Bond et al.

have propos éu]i'fw_étto sighilize amidedtivs iR FeroBabee r Tk while aoraotagomgui | i bri um
Agon st s ar crariest s By By VRN T8y SRS AGRR R Bt Fnf o o TRl O
conf or mat i oraddiGonaibr menifest itypedvigeindhoststrse af an agoslst by libitmesheabi | i ze an
Inactive r e%‘;’s&h%oﬁg B rRR dt'n u;L-lE]gLéJSJdecfA@ci:clp%r W afR08 Qor}aifgrtmation.
20 The “5-HT2A receptor” is defined as a receptor, baving an activity
corrcsponding to the activity of the human serotonin receptor subtype, which was
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 treatszent, 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 littie or no effect upon the activity other
30  receptor types. “Selectivity” or “selective,” as an inverse agonist is understood as 2
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
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or conpl et el jyhibititinkirtas @-S LT edspoab liym taki, noeomppodsleedls.t he 5 i nvention are
al so selective with respect to, ofher ngn n | ndi recept or such as
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benefi ci aI ect inthe” treatnment of psychosis, gchl zophrenia, or simlar

neur opsychi avwocCQ#ﬂmwﬂQn refgfF fethe avwltmﬁﬁ\gs dehveay sEsepppledEEnts datlei ot ed
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i ntended to dét centratl on of a conpound needed to achi eve 50%
of a maxi mal fdllesrpd)bﬁ delsemﬁarseﬁmsAEant Fmddﬂmdrﬂg@mad@ allgpsss, agerishay o

i ntended to denot Soneent ‘rjg‘#{@m ]gm C%Pﬁjg%g%ﬁg JAaeaed to achieve 50%

i nhi bition off®&R? THPSEponLe asal’, no compound, |evels. As used
herein, j3goadm ni SI)Fcﬁf:b yl(gio@b’aaranhm:latn@ahaidlg'glaumﬂme\'lmhrpﬁdl?ﬁd@ms

form aring. In preferred embodiments containing four, five, six or seven carbon

atoms, the ring, as a substituent, is connected either directly via one of the ring atoms
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
maximoum 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, butenyl,
pentadienyl, propargyl, butynyl.



15 refers to the delivery of two or nore separate chem cal entities,
whether in vitro or in vivo. Coadm nistration refers to the si rrulqar).mtlﬂﬂk
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whe[) e actcor di ngl y'Lower gk;;lﬂmine gﬁcapfsitane mtdm(;smoglrm;ovm ﬂﬂttyhgbfq)stdgmmgtedp_rﬁt her
carbon atoms, connecte rough singl. oubl e, or i pl e bonds. e
br anched. or Gy IGEBl5nE2 R EmE T HGNER BB ong.or sxt bl S PR 5
bonds. Exanppascubdr chirbplediachuds gathylbmiopdipsibyRadisl] solsiopRiaiy! , | so-butyl,

| but enyl , et hyl butynyl. "Lower al koxy

tert-butyl, rretblgut |, .meth y

groups" are @Bn_o@aﬁ& ‘P‘V% a@t‘noéh“}%g‘?lépsd?"’déﬁﬁ‘s@f B gReRbiedbutragen- as

substi t uent soonmi@ngﬂnég,gmasmmgxanpl es of | ower al koxy groups include
met hoxy, ethoxy, 1so-propoxy, butoxy, tert-butoxy. 10 "Lower al kyl

groups” are Cl cyépower angpeaiky] igravgh Aralowepalky) eaeiph edTying. ph asibstituenist i t uent
groups connegt.8gd;t\bha afhi _ }g%@ EX AR LSSl : _ethyl,
propyl, but fﬁ}l melt hylaauty ,l%(;yc 0 regpyfn?gcyc "!c’)’ﬁ@%y?'ﬁ ?@%’E‘%ﬂ’oﬁw ,

t ent - but 94 . “Lower hydroxyalky! groups™ are understood as lower alkyl groups carrying,

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 (-CHz-}, ethylene (-CH,CH;-), propylene (-CH,CH;CHb>-) or butylene

30 {-(CHz)4-) groups.

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

“Aralky] groups™ are aryl groups connected, as substituents, via a lower
alkylene group. The aryl groups of aralkyl groups may be substituted or unsubstituted.

10
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benzo- f used 4Ra 0gs. . re aromatic, preferably benzenoid or
napht hoi d, ghyirpspheyhientiespheiys, tmeinoghenyie-metylmhenv Hgctiybbsrylad-ons, and

optionally cartying one or. 10 ' t I
yclroxy,  am HERPARS: Hrppen Py AT PSRt BRLEARAA D
| ower hydr oxyahtiyl, hybroxweaplehyininaldeymethlyphenyl,dtiRydrameathsiyhenyl.

20 “Heteroaryl groups” are understood as aromatic, Ca.¢ cyclic groups containing

one O or S atom or up to four N atoms, or a combination of one O or S atom with up
to ftwo N atoms, and their substitut_cd as wel]. as benzo- and pyrido-fused denvatives,
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, Jower 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, 0r 2 substituents, which may be the same as or
different from one another, selected from the list above. Representative examples of
30  heteroary! 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



al kyl sul fenyl, al kyl sul finyl, alkylsulfonyl, sulfanmoyl, or

trifluoromethyl. Preferred aryl groups are phenyl, and, nost suitabl{yMAY 2004
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substituents |listed above. The preferred pattern of 15 substitution is
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not limted tao, phenyl, 3-hal ophenyl hal ophenyl roxyphenyl, 4-

hydroxyphenﬁFﬂn§Iﬂﬁ¥Hﬁpﬂﬁﬁ9mﬂ*ﬁdﬂﬁVﬁﬁpﬁ@%VPﬂﬁ?ﬁﬁﬁqﬂ‘ are halo,

4-nl et hyl phegitoxy3ryahi® IBQBYAREYbwef: tlta% h 131%? hemy!

4- cyanophen?? d?ﬁ%}hy henyl , QYnggh?ﬁ§1 hy rggynaphfhy BRQ

hydr oxymet hyn Besysy amings; luoronethylphenyl 20 Fbteroaryl groups are
under stoqd as ar n S atom or
Up to fodr N at onae s Tt Giok G PlspitRR SRRl MowBR o™ 5 £
atons, and thigh selestitasit im@sbramcbptms ;twmmdnﬂyammwljec@tdmseﬁth
derivatives, refe ably.co cted via of the.rin oy m ng carbon

at ons. Fbtefﬁﬁgﬁ %8Hﬁéfﬁﬁ§§§ ﬁfhfﬂﬁﬁndﬁnﬂﬁpgwéﬁ %f E% s, sel ected
from hal o, hydr 0X¢co@ifighe oné ¥AB&Iimehi! 1 predént alvi chfréiidesaeihbourld@BET
alkoxy,.lomer aIkyI Iomer hydr oxyal kyl , | ower am noal kyl, | ower

al kyl ami no, the g§pF@Y ﬁF@HVI alkylsulflnyl al kyl sul fonyl , sulfannyl, or
trifluoromnethyl. Preferred het eroaryl groups are five- and si x- menber ed
aromatic heterocyclic systems carrying?, 1, or 2 substituents, which may

be the sane as or different fronugneze .sel ected fron1the i st
above. Representative exanpl es of 30 he%e ar§ﬁ groups include, but are
not limted to, unsubstituted and nono- di - substituted derivatives of
furan, benzofuran, thiophene, benZothiophene, pyrrole, . indole, oxazole,

benzoxazl e, i soX@EHBI®, benzi soxazol e, thiazole, benzot hiazol e,

i sot hi azol e, im ggzol e, benzim dazol e, pyrazole, indazole, and tetrazole,
which are all preferred, as well as furazan, 1,2, 3-oxadjazol e,

1,2, 3-thi adi azol e, 1,2, 4- thladlazole 11 1 ; MNAY.-7804 WO ®1/66521
PCTIUSOlIO7187 Pﬁlazole 5enzotr| zole p ridlne i onoliMie, R

i soqui nol i ne, da2|n r|m yragi ne, | pteridi é and
triazine. The 25ef uent e ha hyd , Cy , Iomer
al koxy, lower a yI hydrox al kyl, Tower al'ylanln and

ani i noal kyl . 5 The preseﬁ?”lnventlon provmaes conpounds ‘préferably shomnng
a realtively high selectivity toward serotonin receptors, particularly,

5- HT2A receptors, which may’have a beneficial’>effect !in the ffeatnent of
neur opsyghi atri cighveerders. Accordi ng to one enbodi nent, the present

i nvention provides conpounds of  the general formula (n'
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,o0r2;
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;
X

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

Y is 2 bond and Y is vinylene; or
Y is ethylene and Y3 is O, S, NH, or N(lower alkyl);

12



Z i A Y'Y Nyxl-xz. Ar2 W10 wherein Zis R 1 R | I R | 15 in whicnp10s
R | NRis a hydrogen, a cyclic or straight-chained or branched acy CP

or ganyWO g1&p! a | ower hydroxyal kyl group, a | over arn?ﬁygﬁ‘k‘{ﬂlnsdroup, or
an aral kyl or heteroaral kyl grou nis 1, or 2; 20 X1 is nethyl ene,
vinyl ene, or an NArosmdMg nggrsn @ﬂlkwe)wgﬁlﬁﬁb‘mfl@ﬁ&l%wf‘éi e PRERRRY] or , when
X1~ is met h%o%ng %d vinylene, X2 is nmethylene or a bond; or when XZ S

net hyl ene, O, S. NH, or N(lower alkyl) or a bond; X Y1 is nethyl ene
and Y2 is net hyl 8Mé oxygenydrauldyr; et hyl ene, propylene, or a bond; 25 07 Y1 is

N1 over al kyl )+ - 25s BPOBGRE N Pistr 885 540 ek DabTtbs H87ok T andt ar2
i ndependgnt |y ar g péhstidShinbetinds oDforeulD el bleltipt afivhoaninbedcetomdy yl - gr oups;
and specifically serotonin receptors. Preferred compounds share the common preperty of
acting as inverse agonists at the 5-HT2A receptor. Thus, experiments performed on
cells transiently expressing the human phenotype of said receptor have shown that the
compounds of general formula (I) attenuate the signalling of such receptors in the
10 absence of additional ligands acting upon the receptor. The compounds have thus
been found to possess intrinsic activity at this receptor and are able to attenuate the
basal, non-agonist-stimulated, constitutive signalling responses that the 5-HT2A
receptor displays. The observation that the compunds of general formula (I) are
inverse agonists also indicates that these compounds have the ability to antagonize the
15  activation of 5-HT2A receptors that is mediated by endogenous agonists or exogenous
synthetic agonist hgands.

In a preferred embodiment, the present invention provides compounds that
preferably show a relatively high degree of selectivity towards the S-HT2A subtype of
serotonin receptors relative to other subtypes of the serotonin (5-HT) 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-HTZA subtype of
serotonin receptors.

The compounds of general formula (I) may therefore be useful for treating 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 commeon

i3



Wis oxygen or sulfur; or a pharnmacol ogically acceptable salt, ester, or
prodrug thereof. 5 In general, conpounds of forrmula (1) are active fat MAY 2004
nonoamwe or/eesept ors, specifically serotonin receptors. rperafser/eask
conpounds share the common property of acting as inverse agonists at the
5- HT2A r ecephaleculdfpuspertgx Peaynahéfihgse coopomnds that arcedeli by psy@himtristytid y

expressing the human. phengt of sai ept or have, shown that t.he
conmpounds oftreﬁteiffg?gg Slsf‘%?ﬁ&u\égﬁq §e %g&@é ]'E‘H%S%?gﬁﬁlﬁﬁ & °81F‘L1§QP(PHS
receptors i Roinpellihf eaisen @e:t SIHEX et tfdiahvelic@amesm &Cd ib@eigon t he

receptor. The conpounds. have thus bheen found to possess intrinsic
activity at AP %Béﬁ‘it%ﬂs}’%‘ﬁaf‘ gifigacyiP 8upgisat t enuate the basal .
non- agonisst - st i MyeafiRd ph&AASSIbEILA N GadrDAR M0l SRABGET ahiR cEbiE S- HT2A
receptor displays. The observation that the conpunds of general formula

(1) are i nvempevndydhpunlgbosatery revedled shag ey pessessiecsd acvipyatmadtipliave t he
ability to i i I f tor.s, that is
medi at ed by%g%%gg%ﬁ%tugg%gggs@ggtgxﬁeeﬁ%%gﬁ?ﬁ&@%%%g ?rgaggﬁg%%i st |igands.

I n a pref er competitbedntagmtist, diavepsecgenist activignitinniltifie omhckasinergivpadmds t hat
preferably show a.rqlgtivel hi gh 1ﬁle ree of a{el ectivity .towards the 5-HT2A
subt ype of SEEYBEINT N PeEPPOPEERCe 86 2GRS s s Bt the

serotoniip ( Sisddhlinér@id reyep@irs. 2thit BOEPhGivEY &iKeB respassibie f@lthededitagept or s,
nost particularly, the pnonoam nergic G protein coug ed receptors, such as

Y. A
dopami ne red¥peigisive. pd mast fde eificty ol these campamaisghiollowpiat @ npounds of the
present inv I i -Iﬁgw type of
serotonin rggltél ?@Fggis%%gﬁcﬂgi%ﬁ%g&gﬁggirﬁé’aa{s’h%{)?xﬁuI a’??@n&y t herefore be
useful for enéesyfhagicabut P8l dve &presor Iess ssyerpsidasifents Gipwexsisgcondi ti ons
associ at ed %&goﬁn@ai red function, in particular elevated | evels of
activity, of Ve peclially 5-HT2A receptors, whether this inpaired function
i s assodbat ed w The presem peenti@vadogprofidesgpbanpiageutstl apmipasiiions comprising

phenotypi cal _aherrations. (xhers have previously hypothesised that certain
neur opsycholaﬁﬁﬁg%?eﬁfné’ tsoggmﬁlﬁo?ﬁ%gcﬁtge%éﬁ\cf%nt}%@ad&hy altered |evels of

conﬁt i E) uti vg ?ct E[jrvi pgefafcdrmfwaim%ﬁe%ﬂtbcmfmmnﬁds of SorertulL@n ¥ ﬁstméth}dmcaCL ivity
m ght be nodifjed via contactin e re|levant rece r-w .a.sypthetic
nver se. agodPb s e bhcr ey o slulatt & FPRIGE FuterbgrecEted PFY ot i ng
nedi ci nal  ceAPNY BdsetWiTehe AN Ts & bbil, GRtthyRaE, O] dr)B, iod XN QLINB RS )elbat i C

di sease, we _determ ned that conpounds with antipsychotic efficacy all
shared #%coft¥h- 13 WD 01/ 66521 PCT/ USOL107187 nol ecul ar property. Nearly

all of these conmppyRget feferRl mbSBaheRor BRYGHpBhds DF forfnfla (1), Z is

R
|

N

Q
(CHy),

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

and W is oxygen.

methylene, Y5 1s a bond, methylene, ethylene, or vinylene, X,1s methylene andX; is a
25  bond, or X, is NH or N(Jower alkyl) and X; is methylene. In a further preferred .
embodiment of the compounds of formula (I), W is oxygen and Ary and Ar; are
different aryl or heteroaryl groups, with different mono-substituted phenyl groups
being particularly preferred. Preferably, An and Ar;, are not simultaneously phenyl.
Also preferred compounds of formula (I) are those where Z is 1-(organyl or
30  aralkyl)-4-pipenidinyl
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‘treat psychosis were found to be potent 5-HT2A inverse agonists. This
correlation is conpelling evidence that 5-HT2A receptor inverse agqn1 ﬁgpmm
is a mYREUPER! nechani sm of antipsychotic efficacy in hBwENE/E1Ehet aj | e

phar macol ogi cal characterization of a |arge nunber of antipsychotic
conmpounds i n our It awtres embgdimsnie e v entinit Preidss proeslcompPErd OBBE vity at
mul tiple r?(l)atu%lgieceptor subtypes. Mst of these conpounds display

ei t her agoni P 3'rrpeti tive antagonist, or inverse agonist activity at

mul ti pl e nonoam nergi c receptor subtypes including serotoninergic,

dopam nergi c, adrenergic, ,nmuscarinic and 10 histam nergic receptors. This
broad activity is |ikel y’ﬁr esponsi ble for the sedating, hypotensive, and
motor side effects of thMsH @bnpounds. It follows that the conpounds

di scl osed hereiArani | | possess efficacy as, for exanple, novel

anti psychotics,” b i | ave fewer or |less severe side effects than

exi sting conpoun e_fr nt i nvention al so provi des pharnaceuti cal
conpositions conprising’kalh e ti ve amount of a conpound of general
formula (1). In a preferred enmsedigmnt of the conpounds of formula (1), Y1
is methylene and Y2 is a bond, nethylene, ethylene, or vinylene, or Yl is
ethyl eneand Y2 is Oor S, afd x1 is net hyl ene and X2 is a bond,

met hyl ene, O or iBwhizh RX¥%s hgdrdgnplowdl dloplearalRd, @l Heyerdaralkyl, a f urt her
preferred enbodi nepnt of the conmpounds ,of fqarnul a, (I Zis and Wis
oxygen. In a nor é\rngegFléFﬁe%g"% Hia%iﬁlo%?r éyéﬂq'rléf’&%ﬁ?as of fornula (1), 32
is 1, Y1 is methyRghgecto®fbm 1évdang), I0Wk Akbensmd 1Rldaehene, or vinylene, Xl
is nethylene andX2 is a 25 bond, or X1 is NH or N(lower alkyl) and X2 is
methyl ene. In a ki$lBe? preferred . enbodi ment of the compounds of fornul a
(1), Wil? oxygen .ghd- Ar.e.ahe A, are different aryl or heteroaryl groups,
e

wi th different nono-substituted phenyl groups being particularly
preferred. Pref eraobrydingde theaneenfien agnitabiroanion may tecanz soisn ganshle®d| . Al so

B al Kyl ) - a- prBae pndinabah g stblar e 87 FotBBR & i) B89 > °°
?S?mf&; ?lmlt);d_diammw.the i nvention provides preferred conpounds of the

5 lIlhe 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 is selective for the 5-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 mode] system that expresses a 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
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in which RN is hydrogen, |ower alkyl, aralkyl, or heteroaral kyl; QLL b@ i
selected from |l ower alkyl, |lower alkoxy and hal ogen ArR is selected Hm
| ower akkyhsed2ower al koxy and hal ogen; k is 1 or 2 10 apgTisosemgsui t abl e
ani on. According to the invention, a suitable anion may be any anion
capabl e of Ja?ﬂm BEmadinhal e RtHhbdRliddviRaReeinahE fcgfbls, Sbedilg; goBPOUNd, as
described in turther detail below The present inventjon also provides a
net hod of i HRTHh T§8BtoRSIBEVIAGNIQEcBPUS £XPIESSHEY I AR FreeReicie R GFLtaT PSS et hod
conprises cqptaghhiGefs FREOBILARPCERRLY exPessdne SYALAMLHMRIPY t he
nmonam ne receptor, wth an effecplve anbunt of a conmpound ot formula (1).
Accodi ng t o follevmgiiadsingion of télle whtbplasinrds corleinpiadhe tesemorgnot Suibreells
receptor.. In_a_preferre odi nen the_c nd. is.selectjve for the
SHTon " Peodt BPICBlIR Uty 66 tner LGB PAN e BT FoRe conpound
has little XendPusodrsiedbecabideyelofa®idrvidayising goidnsily hokphs agiropre@ept or s,

I ncl udi ng ot her serqtonergic receptors and nost rticul arl

monoam ner gistERel FSEGHER e%ﬁmg&g&fgeerafﬁr gwgﬁﬁcﬁxq&%&mﬁ%ﬁxﬂﬁc
receptors. ThQudy b KbAbRkNEl 1R NI BPR (A NEC TS P4 5®Y, Wiidh reffndexanpl e,
be a subject such as a mammal, non-human primate or a human. ‘The receptor

may be | ocattedrapsfected $-Hd2Adpeeptors byrstipuiatips sroatheal d gsllsPaecesttal-bl ood cel |'s
or platel.etss. b ' ' Qr . | ' peri ment al
rodel - clten Tt QP E URRE BLTBRARS IO R QROLT ol KOl bie (YRR PAEEY e
receptor, aNmire-3BPSS6SR1(1%87)). Otlve needifl niananalizo welds fosths preserd amdtivsl r ecept or
or a purified.r o] n=llom tin | es of such systens are tissue
culture cel I12015‘%;35}5(2{9%ﬁy?%gﬂdgggﬁg%rcﬁg%gt racts or 30 |ysates thereof.
Cel I's that may b&hdseeniioh dpoeifigullopeovidesnictiods bfiehibilimganyctivdty & all MAY 2004
15 1' Mar 20a4 WO 01/66521. PCTwsal/ 07187 capabl e of. nedi.ating signa
transduct i od*®t% “HBﬂB‘g?ﬁ rﬂ@‘ﬁ@c‘@ﬁ"ﬂ’f“&’f& IB‘B?B@E‘VQF? proyydgd are @‘T’ﬁ recept or,

ei ther visa QREBESNALUS @B BFSprefRned ehiidmERCBPbAIvity @f the redeplok & ) types of

neuronal cells |ines, for exanple, natively express the 5-HT2A receptor),
or foll owi nFarkmEReBYiiYoAn apotkes preserify cHbpdiEneRt 8 acBYiHR CAIMS gecepler Becept or

gene. Such Ggl {hstirti® @as]é.]l)ﬁ@{iﬁﬁj dfYhe FRERRE ] PR GRS tHeQRbmPbinel is G ket i C

cells, such as insect cells or Xenopus_oocytes), because cells of |ower
organi sns geagerisl selectiveclr thad-Taisy wpentert dost preferably, the compound has little

or substantially no activity toward other serotonergic or other moncaminergic

20  receptors, such as dopaminergic receptors.

In one embodiment, the activity of the receptor is a response, such as a
signalling respounse, to an endogenous agonist, such as 5-HT, or an exogenous
agonistic agent, such as a drug or other synthetic ligand. The compound of formula
(1) 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 monoarine 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  or modified receptor. The receptor may purified or present in an in vitro or in vive
system. The receptor may also be present in the central or peripheral nervous system,
blood cells or platelets of a nonhnman or human subject. Also provided are kits for

performing the same.
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signal transduction pathways for the present purpose. Exanples of sgigﬁw ?0[]4
cells include: the nouse fibroblast cell line NTH 3T3 (ATCC CRL 1658),

whi ch neep®mése1 to transfected 5-HT2A receptors by stinmpfatusogorgsowt h; RAT
1 cells (Pace et al., 10 Proc. Natl. Acad. Sci. USA 88:7031-35 (1991));
and pituitary celths pfe¥atddambedimaht, the capoing 1P bcEPOf0p 8-HAAKE sdrototer

useful mammalian cells for the present nmethod include HEK 293 cells, CHO

cel |'s and COSepry: storapreferable feiSohT &b arilass ebierafonin sieerfess. Fetetes of
i nhi bi ting frbd ¥hbodiBént ah &%@ ! kanfR6Y fd G- IS

receptor. AlaBs?%i%provi%ed anr’e ekit o}ﬁgdrh 5h%ed?§%?srﬁnng t%deﬁgla Hﬁ;{r%}gg@
preferred erdsbdithent, the activity of the receptor is a signalling

activity.. In ano r ferred enbodi nent he.activiti f.the receptor
o Vhe” Gonet 1t e BT uen SR iftithsof BRUBEh Pekisk épiidnory | L e
conpound i s aasociaderitica mag@nii® reSeplo Edhprisigoddntihietefind th2Ansme@ aldh @ted Most
preferably, the conpound has little r substantj all o.activity toward
ot her ser ot SHEPG EaBpems ccﬁmﬂa%ﬂh%ff 08192@&@@5&]5? &) isnvepgon |
dopami ner gi CspkQRQMlyPrSrdes he@idds RFREARERNiNeviMBg Ak cbMins bfd8cikegept or is
a response, such as a_signalling response, to an endogenous agoni st, such
as 5- HT, or v&th apsepss Sustiongshimulatien efgetive, aswel agmutated op gthepvisn her
synthetig |i d Q : Iy ~abkl Sy

i nver selg/b ag[g%?'g? ﬁg&%f gﬁ%&g&%ﬁogm%ﬁéﬂu@gé%%t %?&%?%ur%ﬁﬁ&m?e, t he
present i nvertdptams, cemnprisug ddministratih oflancfffechive amaunhof saselecieginversd on of a
nonoam ne receptor. .cONPri sing..c tin oam r t or a
syst em cont aargﬁ1||[111tr51tg0fturﬁee'g;']f%{a)rI r%gfglﬁﬁ%}llaeﬁ?éogl &.; tdafl&%’/}mf?frhmghnggggggn&b‘%ggﬁ%)%g%nds of

t he i nvent imakitsToepafiringithcsamef the receptor may be due to an exogenous

or endogenous agoni st, agent, ..or be the co L,tutjve tivation

associ ated with &9 ARIFGE BFH%’P%H"&B‘%TW%EWEI "E&Pé@&b%{waf“ﬂif recept or
may puri fsi etenfBodes ahd dibdasexdndifion/is afsdciafed with\dy¥Rmctinsif ¥ serbimid ecept or
may al so be present in_the central or, peripheral nervous system bl ood

cel I's or pl dterbrsingrotenembagiacnt.dhe ditrrearostior & assosfades! WHEARHEH P ar e ki ts
for  perf or e dehforS@fRepdBprkiekbNAYapRAMiaN AdVAGER LoRGTWS0107187 I n a

preferred enbodi nent, the conpound is seéelective for.  5-HT class serotonin
receptors, rsHEMgpeT@Rledserotopsrgicdongrasavall as| dissasespnditiptasicittededilint ors. In

anot her  prefglfied LMY ARRhs iﬂ{%&%%’?ﬁh&l@@cé.i ttle or substantially no
anti-dopam nergic” activity. 5 The present invéntion provides nethods of
treating?%a di seadaamplespf disngses for which such treatment using the compounds of the

invention, or pharmaceutical compositions comprising such compounds, is useful

include, but are not limited to, nenropsychiatric 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. Itis
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 treaﬁné or

alleviating a disease condition associated with improper function, dysfunction, or
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associated wth a nonoam ne receptor conprising admnistering to a manmal -
in need of such treatnent an effective anount of a conpound of forfruMAY 200

(T). Theoomesenti on specifically provides nethods for tpeatusmgo7os?
al l eviating disease conditions associated wth inproper function or

stinul ati ons@fulaaén ¥Enatias, adilell admutitddah etheftisOmhbERWE, IemkQf BBl bed, forns
of central serotonin receptors, particularly the 5-HJ class of such

receptors, BEHHCTa PNGOHBRE FiCERPHy ‘-i“éhn%?fhoﬁﬁc‘é‘FHT@&Bif\?@hgfﬁf’Gﬁ% ob# 3 sel ective
| nverse agg\f}énﬁf\re nolifiordeBRhAknd @B eRerbl hrh@a ) BPShost f deEL6r Afn Such

treat nent. so provided are kits for performng the sane. In a preferred
enbodi ment , te#tmenie Eegierablyithe ménangngrEoentas ahesreiein recaptoria the®rigphdraldi ment |

t he di sease_condi tion i i_at.e it u ' oni n
recept or.gl | R¥3Rot %}%@%h{%’g%?’ﬁ@%‘lﬁ%&sﬁ ﬁlg\% |I§fgga)sé§;ac%%@?&%8n&?stss p%seétg{dlg%t ed with
activati on additibhet es@oditmenis the diceyeé conditiphes asadidiyd wihln jroreagediaafivtyorel evat ed
or constitutive. activation, elevated ser%gonireg*c tane, as well as :
di sease condf#YRHAR 0L SEUPHP LEFeRIPE KAISURIR Y HRAATS XLt B ¢3S i npari ed

by such pat hol 0giTg8 predéht EveiRIn@SsoPertsihSRARS Helll OF prabicAite Hetfidiné moakisE Nt
usi ng the conpounds of the invention, or pharmaceutical conpositions

conpri si ng Shamasesepemirgds used fog pegenpstici(prefighee) PHROESYEr EMHBRCIECAITEY t o,
neur opsyehi aLnl Gl AERSESs ' s the rESbREES arugl @RALNI ©
psychos)eﬁg, g%(%ﬁ?@ﬁ%%@?%?ﬁ%?ﬁ%@ pggtgﬁl]%esqgi seérsger s, affective

di sorders suali¢reddrugajispositiepamicabhemal bition limaffetiadpetions. Semelg.depr essi on with
psychotic 25. t ures,. and Jouret.tg s. Sy 1 - Rdt ychoses,
psychoses s@écilﬁe%g?‘?’ ¢8”%Ieﬁ]rm§'c’fé1§oel'n§}fy§’t ?’\/%%l g%&s()(géés@’salll}g ﬁdﬂglgﬂﬁ ézhei mer's or
Hunt i ngt on' $hbks4A23H1-66 (1997%). Irogeheral, pad tyged dfgthatnieeogamptiocondiond canlbes

I nventi on, ticularl el ective inverse agonists of .5-HI2A that show
little or nﬁ‘afé%‘m%\?{ yg%’ﬁgﬂwgmoﬁ%?ﬂls@'tf%caéngﬂggﬁéﬁﬁﬁﬁ'ﬁgn%@-ﬁré”ca?%g&si usef ul
for treasi ngct&ﬁllhhamiyrb (@lilérf@d ?ﬁgeammtanagémpmmimmmmdam sdpge 30
invention may al so pe useful In_ treati rajne, vasospas
hyper t ensi ofgctarapiicsne the Kanlhs BP‘?ycacé%‘Wo‘ﬂggscTﬁgch g ﬂﬁ%oﬁ{})@c ghﬂ?eal
i nfarction, phifRebehbte Qnditsad@Ricect bt Bi8rally b6 PR dﬁﬂ]ﬁn@ﬁﬂmhmr onbotic

i

t hronbocyt openi ¢ _pur pura, and peripheral  vascul ar sease, I.n a further
enbodi nent the pFiB&PRETIAARESROTISH SpreArh de KleRglymBeenysahat predict Ag or .

al | evi ati ng g, 63 8aRemCRPH blddit s A6bahch, Mekibs db 6f a higAct i on,
dysfunction, or 17 1 ; MAY 200 WO 01166521 PCTI USQ1/ 07187 stinul ati on of
native, 28s wesblutigs maptod thedzan getvarsosaistingdiifeiesly evhsenstrelatst ral  or

e shers), ORI, { 9 o T Songpe 00 £ 201
need of suclpolymorphic or variable sites on the human genome, each of which has two variants).
Such a high-resolution genetic map can be compared to a map of the genome of each
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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treatnment. Preferably the nonami ne receptor is serotonin receptor in the
peri pheral 5 nervous system blood or platelets; nore preferablgl a 51 ITFI'% 2004
subcl ad¥0P¥EERt or. In  additional enbodinents, the di seBSEUEHHHIYi on'i's
associated with increased activity or activation of a serotonin receptor.

Al so provi déegizaess tantbs tuigredieraphphesnetally sipalar mHvidyalsdadpe iffvent i on al so
pertains to bl {rﬁltsqh&fmdé};&.cﬂoh%ﬂo}ﬂ%ﬂgﬁgk&h%@rﬁléti@alw'ﬁixﬁhar RfigaARgcOgenomi cs s
used for prognostic (predictive) purposes. “Pharmacogenomcs JO deals with
clinically signifAleantivhlyy edethad iervedt thet'dapdidate gencapproeely oas be wtdized ugs due

to altered drug.di sposition.and abnornmal, acti W affect ns. See
e.g., Ei chelt?)é(%ﬁ{lg@egﬁs t&rﬁ%«fg;&ﬁ&%ﬁp’onﬁsh%clc Ipm%qﬁg?%%ﬁcgg@a%ggg’% and

Li nder, @i rncodel@@iug’¢rgtbh-ka6wh (00,7 protelh dy@redeplor of hepieyynes of

phar macogenetic conditi-ons can be differentiated: geneti.c.conditions
transmtted %?HQOQ’%FWEFE‘N‘Q!QQW ﬁ@etcﬁéb?/ﬁ??yo‘?aﬁ‘g’_slgi@ﬂﬁgfﬂ R the body
(al tered drgﬁ AGLLOMA it 8thedRRShined FORRhS bR WerdiSPRIIHE fdneGledss bihgt €
factors alt _ang the way the body acts on drugs (altered drug netabolisn.
These phar rinewgented vethaqrdicnlpdigedRotecur as natural |y occurring

pol ymor phi s ey SRR ERCOAAGT IR AR OAE Bl Bssl AR L? e GoRGRed Nat
predict drug response, Khown as "a genone-w de assocl a ion," relies
primaril oro identifiheen2OthrigredictidngrespmpseoFort dxemblenthn gesreapresstamdiaBt | ng of

al ready known, -rel ate rkers (e .q. "l - o er map
t hat consi st?“’g?e]rbg’ﬁedo%%‘ i%&’%&%w%‘é’?"ﬁ‘%%&%‘ﬁ.%“@?’ ‘\gjfladr):ee 5 gt%?%hgig% t he
human genomesiveacidiohti odnwbdihdd @enetpathwags fetanddsth toxidydtavabden ghmedssol ut i on
genetic map can tg)[}eﬁco ared to %malg of. t he gﬁﬁ}o of eacho o(_l’; a
statistically si ghiormeaan senertsd froprmers thag pne Of the Aboye PRETIacoRelonies <o 111111
gr ug trial téﬂp}%ﬁcﬁé_ﬂgﬂﬁb% ?(seﬂ@cﬁk@érﬁnmAl i pﬁﬁaﬂitledo%igé Emﬂrqhﬁqietdrt]fﬁghﬂﬁ‘nlsdh_ser ved
rug response or side effect, ternatively, .such a high-resol uti.on map
can be gBnermerRhylactio Ry thepgrticisrmsat effan 1%"6%“%‘\9#1’3%‘1“11 BWRS"MP@PHQ e

nucl eoti de pEliyRE BiSEBelbaRS0n aloill Byvehie FEHtiothaN SiERapc it fdihed aliehes N, a
"SNP' is a common alteration that occurs in a single _nucleotide base in a

stretch of DmbhancehereneatipperrophyBgpc ﬁfﬁryicafac‘ﬁbeﬂdwénm?ub&?bwh 30 1, 000 bases
of \DNA- A SNEoWE BEmbBtialoY Sint fvénithSRB5E HHERARS: (AR 8) ond iltny ast
majority may not %e I sease-associ ated. G ven a genetjic nmap based on the
occurrence akmplachscdiming dssadb desaubaddiersim drevehogsetrtiped preyapdy. tis

categori ' Lals Gl 110k QL. St difer LRSI kuitap@i vi dual
Gonove, 10 AHBRASH Bh A0, 8 woBAL Gy %"Q\;?\‘I’oag’gff RS g S, 1 A
2004 r egi menfer fiathebpharmadodogich] thoragtepiggiondd vigormad iiceive.y si ni | ar

i ndi vi dual s, taki i nt ccaunt. Y . Joapiels ng such
genetically sim I'g‘%ofdrinog%’i u'ggéé.n{ m%l}%g{rlﬁlzi% P%&fdﬁxgﬁlﬁg%m tS Z‘%ﬁed t he
"candi dat e gidasifginpngaattic pphmdiphist pledispaking a subject to being responsive 1o 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
usefu] for identifying polymorphisms that lead to altered drug metabolism whereby
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to identify genes that predict drug response. According to this nethod, if
a gene that 5 encodes a drug's target is known (e.g., a protein of1Mpy 2004
recept owoodi/dsbar present invention), all common vari ant $qfyddiatiggene can
be fairly easily identified in the population and it can be determned if
havi ng one v | r n S i i .
particul ar dﬁj’%‘! r gﬁ%lﬁ{ssg?c %Iﬁ%}gtre %g‘t"?%‘@' , %g%n%?ﬁ%m?%?%%h&%ﬁ%pﬁ%%%ﬁ
expressi on ptwsfratej puy'potestiailyide thirdatenine dide effedtoofitbeatypital agipseshotibat pr edi ct
drug responsg, F%c exanpl e, the gene expression of an animl dosed with a
drug (e.g., a FB"6ul e or nodul ator of the present invention) can give an

i ndi cati on whet heln geheedrattodiment, b eletiog dortifentiOingca filpjdipsgablegs t urned on.
| nf ormati on generat ed from noégﬁélhan one of the above pharnacogenornics

appr oached cHRBELLEIER2 POnREE RrESEEHINE R Seretsdedy el osprding te dhement

regi mens for peddPihe BhtRE b SOBEARENbicBishdsE: gg,n%, A J ndi vi dual .
This know eda]g, \Aﬁ%neappl i edﬁ%o@iﬁng orbdr1 g Ssg}hect %ﬁ?o carg avoi d

adver se r eacraspensiverto theepmpenndiixdetesier the presrice pilibe pedymarpbisit indicaingut i ¢ or
prophyl actic L G j Pj Fﬂ%& W, t h.a | ecul.e or

nodul at or of tht%ll E(}alklg{#\ﬁ\jg&nﬁ gg&g;ﬁgﬁéﬁ@%@a& %gg ator aﬁeé‘%% ‘.’ffﬁego%f“%‘ylg fe of the
exenpl ary scsapsni ng assays descri bed herein. As we have descri bed

previ oush}/, this 20 appr oa h.can_al ﬁo be u%) d.to identify novel, candi date
recept or 'Br ot her - GeRaP oS {5Of Bisnvergpn PIofapdy show-selealys i grrseagonist

char act er i zaidtioity kowatiid the 5-HIDAl recepioy Suchaaivig isiyied by iles @Rthei Nvention
al so provides t hods and gi@ﬁ,s for identifyi.ng a genetic pol ynorphism
pr edi sposi ngh&nE e s ’ﬂbthf EupbhEYS Bstng Aty Brpbibingeerdt®r i bed
herein. The sathindyRMRDEESE calél N8B ad Dprapeyifrachbmpimast uf fective
amount of a conpound; identifying a responsive subject having an

amel i or at ed WVeRIRgSVREEFRIAR RBAIHS! wmx@g that effpcivabbinuerell agasizes therS- and

| dentiTyiN1g ATaAGHSbd: aRPhIBY ttcalls 1l aliifty LERBORRL UPnSHDLEE bgoniiEr €1 1 LNe
genetic pol ynorphi sm predi sposes a subject to belng responsive to the
conpound. | t o5 antaganisti¢ priivisy attoither, relpfied or wraelhiod reqeptotre Inpasfieriarpibe h f or

predi cting | [WoTe JEVA . s I i ts of a
conpound an\é\mﬁ} 6&1 @%émgérj}gg%n?z? ?fﬁ%ets %gglﬂél P\I?gfrglﬁk‘%p%&x Eogirn?eg%gé&&gg/&e’ﬁlge si de
ef f ect respootberscrotdriis rexgporm feHTidy 1By SE UF, 2B02C) 46, add/T)y, f or

exanpl e, pol rphi.sns._in sergtoni.h receptor that lead to co itutive
activation %’%ﬂgrragg?%ﬁgm%%gﬁlgﬁffﬁlggtogﬂ'le r?aﬁ@%m&&’o‘?ﬁ 1§ pirong rcgﬁx‘?mpﬁé-‘éddi tion,
this netiod mhipitee Presedhly, tHeaompohaids of the iyefitnya®ddl ) selettivd With rdspat t 0

altered drug, gt aboll smierely A9, 0 03 06531 1 MAY, 1008, FCT/ Ls0L/ 47107

adrenergic and muscariuic receptors.
A particularly preferred embodiment of this invention includes:
N-(1-(1 -méthylcthyl)piperidin-4-yl)-N—((4—methylphenyl)methyl)-4-
25  methoxyphenylacetamide;
N-(1-(2,2-dimethylethyl)piperidin-4-yl)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide; _
N-(1-pentylpipendin-4-y1)-N-((4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
30 N-(1-hexylpiperidin-4-yl)-N-{(4-methylphenyl)methyl)-4-
methoxyphenylacetamide;
N-(1-cyclohexylpiperidin-4-yl)-N-((4-methylphenyl)methyl)-4-

methoxyphenylacetamide;
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toxi ¢ byproducts are generated in the body. Such a nmechani sm has been
inplicated in the rare, but potentially life threatening side effec S,ﬁ@@ﬂ!ﬂé
t he at ypiccwréssditi psychotic, clozapine. In a rel ated enB6EIUSBHETISA net

for identifying a subject suitable for 5 treatment with a conmpound of the

present inventi onNi(q;_Cpé]@pén@mper;ﬁﬁp@ﬂgjmmmtﬁymenﬁﬁﬁ&mﬂ)-u he presence of a

pol ynor phi sm t hat predi sposes the subject to being responsive to the
conmpound i s wethesyRhgnylegs %sence of the pol ynorphismindicating that

the subject is sujgt@bl8sf@RimbaLaat-IRNN-(A sanRhRIgdnana. Kits for
performng the sarge.&l% ]%ﬁgﬁjcorrpmds(@:‘ thilqg i%\ﬂi@nt ?Ic))n preferably show
sel ecti ve i nwetteseypgoylaetamidest i vity towards the 5- HT2A receptor. Such

activity s defi by .,an_ahi.lit f ot | | puat e or abolish
the const il’t uti venjg%éﬁé‘fli)%pyg%l ?I%/d}{lf'gfygTﬁ'ﬁﬁ'?nslét?ﬂﬁeé}%ﬁmrrn%&@gI ectivity in the
present cont gxthokgphefvisdeaintds] as a property of a conpound of the

i nventi on whereby__an anpunt of cqnpoupd t ffectively inversely

agoni zes the 5 15NMW%EWY§H‘BW 'ﬁ@’%ﬂé‘é@@éﬁ@ © y%ﬁgleg)érﬁl-déi ty causes
little or noj.pbeyienARingdd;C or antagonistic activity at other, related
or urn-elated, receptors. In particular, the conpounds of the invention

have surprisi ngl yNe&deyclobuiyimeiai)pinsritintderd (metivipbyoxinathylbfher
scrotonin re&%&\%ﬁ%ﬁle&?ﬁ&&n}&. 1B, 10, IE |IF, 2B, 2C, 4A 6, and 7) at
ons re

concentré?i e signhaling of the 5-HT2A receptor is strongly or
conpl etely 20 i nhNHi(edlopRpynetiahipipendind-dbNotrmedytphenyimetilleht i on are

al so selective V\A)’[f% rqscozct‘.de_to ot her nonoam ne- bi ndi ng receptors, such as
the dopami nePgRO*YRIFAYIARIERAIGI ¢ adrenergic and nuscarinic receptor& A
particul arly prefErl€2hedrbodihybpipeddindhi)sNi{ MnaathyiphenyhiodethgBst- N- (|

-(1-net hyl et hyl) pi geri.di n-4-yl)-N-((4-methyl phenyl)nmethyl)-4- 25
et hOXyphenyF‘ei@%g?éFﬁ%e@é?chmldéf

N-(1-(2, s di met hyNetliyby@oRgirapdt)pipdridib-H-yiy-N{(@rmebiiphatydmethyiyet-hy| ) - 4-

met hoxyphenyl acet am de; N-(1-pentyl piperidin-4-yl)
N- ( (4- met hy| prEGyYDhsxlesFtamide: et hoxyphenyl acet am de; 30

N- (I - hexyl pi peri quiﬁWhﬁripNaﬂﬂﬂneﬂﬁﬂ)tNJ(ﬁbﬁmﬂ-)%tmytﬁenﬁlhneth}’lcarbmnide;

met hoxyphenyl acet am de;

N- (1- cycl ohexyl pi Héﬂ*ﬁeﬂlylph?n))‘W()ﬂﬁk{%wtﬁﬁ]@m’})wP‘)“ZYA}N"
met hoxyphenybﬁ&@m)q%ba%gdég\o 01/ 66521 PCT/ USOL1107187 1 NMAY 7004

20 N-(1-(2-Bromophenyl)methyl)piperidin-4-y1)-N-({4-metbylphenyl)methyl)-
N’-phenylmethylcarbamide;
N-(1-((4-Hydroxy-3-methoxyphenyl)methyl)piperidin-4-y1)-N-((4-
methylphenyl)methyl)-N’-phenylmethylcarbamide;
N-(1-((5-Ethylthien-2-yl)methyl)piperidin-4-y1)-N-((4-methylphenyl)methyl)-
25  N’-phenylmethylcarbamide;
N-(1-(Imidazol-2-ylmethyl)piperidin-4-y1)}-N-((4-methylphenymethyl)-N’-

phenylmethylcarbamide;
N-(1-(Cyclohexylmethyl)piperidin-4-yl)-N-((4-methylphenyl)methyl)-N’-

phenylmethylcarbamide;

30 N-(1-((4-Fluorophenyl)methylpiperidin-4-yI)-N-((4-methylphenyl)methyl)-

N’-phenyimethylcarbamide;
N-((4-Methylphenyl)methyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((4-Methylphenyl)methyl)-N-(1-methylpiperidin-4-yl)-4-

methoxyphenylacetamide;
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N-(1 -cycl opentyl pi peridin-4-yl)N-((4-nmethyl phenyl)rnethyl)-4-
nmet hoxyphenyl acet anude; 11 MAY 2004
N- (1- cYWPIb6e3RALpi peri di n-4-yl)-N((4-net hyl phenyl ) net hy| PCRuUS01/07187
met hoxyphenyl acet am de; 5
N-(1- cyclopropylnﬂmmﬂﬂﬂlpﬂp&rdﬂ%ylmm -HRENYARN SR hy 1) - 4-
nmet hoxyphenyl acet am de;
N-(1- (cycloﬁéﬁbmﬁwzﬂ:ﬁf%@m di n-4-y1) - N-((4-net hylphenyl) met hyl) -4- m
et h oxyphen yl a N1

- (cycl obut yhnet hﬁf ) 5‘?’%8?’. hgnyl P@l\f G oREpiRsTdhy
met hoxyphenyh @gmhﬁméacetann e
N-(1- (cyel opropyl e | yI phenyl ) net hyl ) - 4-
r net hoxy%henyl ace]?gi %thp ipEHALELE e ﬂe&yl%téng/ Dme
N-(1-(2- hydrrﬁaty@typhbﬁ)mcﬁﬁﬁndh n-4-yl)-N((4-nethyl phenyl ) et hyl) - 4-
nethoxyphenylace .15 L
N- ( 1- ( 3- hydr oxyp Bi/ ﬁPf}EF%‘PWYBPWFl}dlw(b{lltNr{?eirﬁshwWhm)meﬂwﬁhﬁ) 4-
met hoxyphenyh geta H&rﬁ@aceﬂé&nﬂc{e‘l Met hyl phenyl ymethyl ) -N-(piperidin-4-y])-N
- phenyl nmet hyl car ba 4- Met hyl phenyl ) methyl )-N- (1

- (2- et hyI pr opy| P beckibax 9qhyl)wpenpﬁn-éw FNe (hyetaiphenyl)dethyDos-
N-(1-((23y q&p@@g pi peridin-4-yl)-N((4-nethyl phenyl)nethyl)- N
- phenyl rret hyI car %&M&e’
N- 5 ﬁ I( ( ;1 Hyflr OX%/ﬁ%((ﬂ@ﬂﬁbﬂﬁmgmb?lgﬁfl\hw4Db2plinp'§ﬁglp¢kbpj'})ﬂipykﬁdinm=}(ll-4-
nmet hyl pheny - N - phenybnet hyl carb am de;
N (1- ((5-Ft ﬁ‘)‘ %r"éir'lgnfuﬁit%ﬂﬁghyl)pi peri di n-4-yl ) N- ((4- net hyl phenyl ) met hyl ) -
25 N - phenyl rret hN-qatehyl ethyDN-(1-@aaedthyighetl 1ngé b Ad-4-y1
din-4-y1) N ef(ﬂ aﬂjéﬁ&ngl)rrlgt hﬁ) (I\lllg ph(tany;/% nié?fﬁyt}q%g% am deY)
N-(1-(Cyclo e‘? éﬁ‘)ﬁ? }.‘i‘éﬂ’ @i n--4-y1)-N ((4-nethyl phenyl)methyl) -N -
ph enyl net hyl canNdangi(4-88dr W - N-({4-

-((4-Fluorophe X ﬂgﬂt(hg@ 03;9& | %l?ﬂetgylg/plgendm 41 e (ﬁ mﬂtﬁ)élﬁhcn)y%ehmyln) N
-ph enyhn et f%")@hﬁﬂiﬁ?ﬁ@@ld%(m Met hyl phenyl)rret hyl ) - N- (pi pexi

di n-4-y1) - 4-neth '
-Imr;t hyl>/p|) perlmgl nNA{ @%’%t hoxyp 1@5‘6{1—: acet Q%ME%IBFH%QG&%(

4-methoxyp cnylacctamlde

Wiet hyl)-4- 10

N-(3-Phenylpropyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;

20 N-(2-Phenylethyl)-N-(piperidin-4-y1)-4-methoxyphenylacetamide;

N-((2-Methoxyphenyl)methyl)-N-(piperidin-4-yi)-4-
methoxyphenylacetamide;

N-{(2-Chlorophenyl)methyl)-N-(piperidin-4-y1}-4-methoxyphenylacetamide;

N-((3,4-Di-methoxyphenyl)methy!)-N-(piperidin-4-y1)-4-

25 methoxyphenylacetamide;
N-({4-Fluoropheny)methyl)-N-(piperidin-4-yl)-4-methoxyphenylacetamide;
N-((2,4-Dr-chlorophenyl)methyl)-N-(piperidin-4-y[)-4-

methoxyphenylacetamide;
N-{(3-Methylphenyl)methyl)-N-(piperidin-4-y1)-4-methoxyphenylacetamide;

30 N-((3-Bromophenyl)methyl)-N-(piperidin-4-yl}-4-methoxyphenylacetamide;

N-(1-(Phenylmethyl)piperidin-4-y1)-N-(3-phenyl-2-propen-1-y1)-4-
methoxyphenylacetamide;

N-((4-Methylphenyl)methyl)-N-(1-piperidin-4-yl)-phenylacetamide;

N-((4-Methylphenyl)methyl)-N-(1-piperidin-4-y1)-3-phenylpropionamide;
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WO 01/66521 11 MAY 2004 PCT/USO/07i87 N-( |

thyl pip y1) N-((4net hylphenyl) nefiayJ)4 nethoxyphenyl acet amd
N-((4-Me %Y(?ﬂ &ﬁélnyl Ynet hyl ) -N- (I -propyl pi peridin-4-yl)- 41?(3T"U~‘}01“’7187‘rq MAY 2004
met hoxyphenyl acet

- But yl pi peri di n- 4“@1%@(1% MmWﬂbwmlme) -(plenyithigjacetamide;

et hoxyphenyl acet aNHi(glalethVlfbenyifmetByl)-N-(1-piperidin-4-

- Di et hyJbut y1) pi el’(ldl n- ﬂﬁ\hﬁ nilg Zme? hy ppﬁ%%n fl) ng%)ﬁhegoxyﬁcetmde

met hoxyphenyi acet nﬁ%‘@’lethylphenyl meﬂlyl)'N-( 1 -Plpmdm-4-3’1) -(4-

N- (I -(CycJohy %H diil-4yl)N-((4-nethylphcnyl)methyl)..4.. 10

ni et hoxyphen%%@%%?%g E: ((4- Met hyl phenyl )nmethyl )-N-( 1 -(2-rn

et hyl prop§!l ) pi p eNr(ﬂ‘i-Medth)enﬂ)mﬂhﬂj Ne(x%pﬂmﬂyawt)am de;

N- ( ( 4- Met hyi %PI)HI\I-( 1
-((4-rnet hyﬁ-ﬁﬁ' tBeP % f%i per i di n-4-yl)- 4- et hoxyphenyl acet ani de; 5

N-(1 - ((4-Hydr oxynnwmnwmmmm; et i fer oM ) A0mt ophpRa R ES hy1 ) - .
4- met hoxyphenyl a

- ((2- Hydr oxyphenyﬁ)@‘%&ﬂ%})ﬁﬁmﬂ)ﬁﬂaﬂ} -N-(4-pjneridin-4-yl2fediny Jpheny 1) net } y1) .
4- et hOXypheﬁ)éihaﬁg}@ﬁﬂh&@amzde
N- ( 3- Pbenylpropyl i peridin y1) - 4r net hoxyphenylacet am de; 20
N ( 2- Phefl et hyl )T "féﬁfﬂé’iﬂhﬂmﬂknﬂwl)-ﬁ{ﬁﬂ?@!dﬂﬁ%ﬁ%ﬂh&n@h&nﬁMmmde

N-((2-Meth h I t de;
N. (((2 Chl O)c())r/gpﬁgﬂgy )rret eﬁh@%@;ﬁl(gl(ﬁh%k’%e)ﬁy qﬁ‘%ﬁ@ fgge??nj ge;

N-(Eﬁ,4-Dih- [mﬁbﬁ%qﬂbmwa)mée ;hyl ) -N-(piperjdiri-4-yl)-4- 25

r net hoxypheny[ ac

N- ((4- FIygor o%heni}fI ')?@eltgﬁg/hly}phﬁﬁy(] %"%YH H’(?ﬁ-(ﬂhewl}mﬂ‘-ypﬁg?ﬂ%?)ﬁgnﬂ/l acet am de;
N((2,4-D - crhdﬂlawmmmdmﬂwﬂ) N (pi peridin-4-yl)-4.

th | t
rTN-E( ( gxylvg Srpﬁgﬁﬁa § ‘h‘&ﬁ’ﬁwewl)(l& r(fagthibengy)-NMbincatiskyh) pestrmids et ai ni de:
30 N-((3-Bror nOp*ﬁWﬁﬁBﬁﬁ}ﬂhﬁylM(@M(ﬂéﬁdnﬁyﬂ-}?l 1)méh§vrﬁﬁaa@asmh,¢§y2acet anj de;
pheny -

N-(1 {Phenyl fg@é{g pi peri din- propen-
xnet hoxypherfif ar ni de;
2-(4-methoxyphenyl)-N-(4- methy]benzyl)—N—(] -ethylipiperidin-4-y1)
acetamide;
20 2-(4-methoxypheny)-N-(4-chlorbenzyl)-N-(1 -ethylpiperidin-4-y1) 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-y1)
25  acetamde;
2-(4-methoxyphenyl)-N-(4-chlorbenzyl)-N-(1-isopropylpiperidin-4-y1)
acetamide;
2-(phenyl)-N-(4-trifluoromethylbenzyl)-N-(1-methylpiperidin-4-yi)
acetamide; |
30 2-(4-fluorophenyl)-N-(4-trifluoromethylbenzyl)-N-(1-methylpiperidin-4-y1)
acetamide; |
2-(4-Methoxyphenyl)-N-(4-trifluoromethylbenzyl)}-N-(1-methylpiperidin-4-y1)
acetamide;
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N- ((4- Met hyl phenyl )rnethyl)-N-(1 -pipeiidin-4-yl).phenyl acetam de;

N- ((4- Met hyl pbenyl )rnethyl)-N-(1 -pi p exidin-4-yl)-3-phenyl propi onar niquqmr M.
22 WO AyicbARdd21PCT/ US41/ 07187  N- ((4- Met hyl phenyl ) met hy lpeidetoPish
eridin-4-yl)-(phenylthio)acetarnide; N ((4-Methylphenyl)net y{)-N-(l- pip

eri di n- 4-yl ) - phengxyagmsishideylphbhyid-(MetiorahambehsRi-fyd) - N (1 pip
eridin-4-yl)-(4 chl orgphenoxy) acetam de; 5

N ((4- Mehy| pReAyIDReRdHyDNcetamisey eri di n- 4-yl ) - 3- net boxyphenyl acet ani de;

N- ( (4- Met hyl phenyb ) gE = -/l Lol Rdry. -1l op acet am de;

N- ( (4- Met hyl phenylb )(@lﬁryy‘%%h? %ﬂ? ‘Sifﬁgﬁ"%ﬁﬁ §/11%‘%‘5§1p§’3ﬁ§%‘-40ﬂ?ggel‘mge’

met hoxyphenyl acet ar(fiMNahoxypheny{MNHMitdrgtepind)H) netiyydiperif-2-yD p

eridi n-4-%l )éﬂé- chl,or ophenyl acet ant i de;

N ((4- Methyl p%gﬁlg/lﬁ!g’rret hy1l) N- (1- (phenyl net hyi ) pyrrolidin-3-yl)N -

phenyl met hyl car bad(pligenyl)-N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1) acetamide;

N- ((4- Met hyl phenyl ) et hyl ) - N- ( 1- (phenyhnet hyl) pyrrol 1 di n-3-y|}-4-

met hoxyphenyl ac et AT 9roy_:@thylphenyl)—N-M-ﬂuoro enzyl)-N-(1-methylpiperidin-4-yl)

2- (4-ni et hoxyghgaut,) - N- (4- bnet hyl benzyl } - N- (pi peri di n-4-yl} acet am de;

2- (4- met hoxyphenyl ) - N- (4- net hyl benzy1)-N-( | -nethyl pi peridin-4-yl)

acet am de; 2- (4- n%(ﬁ@iwpfﬂnﬂ& t(methonycagbpny! 1-N-(1-

. 20

- et hyi pi peri fifviydndin- 2% 8t 48,
2-(4- met Eﬁxy%h@ﬁgﬁ‘%{- N 43’§tﬁ?§){%@gﬁty| )- N- (1- et hyl pi peri di n-4-yl) acet ani de;
2- ( 4- met hoxy pheny2-Phyl-N-EHhimetivepeytionixb i dnzyli-Ne(h gt pipaédin-diyi) 4- yl )
acet am de; 2-(9 - é,hoxyphenyl ) N-(4-chl orobenzyl)-N(piperidin-4-yl)
acet am de; brad @ hoxyphenyl ) - N- (4-chl orbenzyl )-N-(1
- cyci opent yl pi per2-@-Chibroghpnyl 25-[a¢@thokyderbonyl)benzyl)-N-(1-methylpiperidin-4-
2- (4- met hoxyphenyl ) -.N- (4-chl or benzyl ) - N- (1-i sopropyl pi peri din-4-yl)
acet ani de; ﬁ?a“e}{“}”de’ _
24phenyl}s N- (4-t ri-t‘i-wmﬁ%mx Y(FoetHx {chriFalimen i PRL(1 Ghétnyipipkdidin-
acetam de; 30 2-(4-fluorop en%%!m@( 5 y PRI Apipesidin
N-(4-triiluot-3heesisminzyl ) - N- (1- net hyl pi peridin-4-yl) acetani de;
2-(4-trifluoromethylphenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1-

methylpiperidin-4-yl) acetamide;
2-Phenyl-N-[4-(methoxycarbonyl)benzyl])-N-(1-methylpiperidin-4-yi)
20 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;
25 2-(4methoxyphenyl)-N-{4-methylbenzyl)-N-[ 1-(4-chloromethyl-2-
thiazolylmethyl) pipendin-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-yl)
30  acetamide;
' 2-(4-methoxyphenyl)-N-[2-(2,5-dimethoxyphenyl) ethyl]-N-(1-
methylpiperidin-4-yl) acetamide;
2-(4-methoxyphenyl)-N-[2-(2,4-dichloropheny]) ethyl]-N-(1-methylpipendin-
4-yI) acetamide;
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2- (4- Met hoxyphenyl )-N-(4-trifluoronethyl benzyl)- N (1-nethyl pi peridin-4-yl)
acet am de; MAY 2004 23 ii MAY inn: W) O1/6521 PCTJUSO /07387 11 MAY 2004
2- (4- Tr Mo amsaseet hylphenyl ) - N-(4-tr fl uoronet hyl benzyl ) pribse1/07187

met hyl pi peridi n-4-yl) acetam de;

2- (4- FI uor opher nyb ) hdittndrpieaqipiaenzd|chrofphdrARtdiii Rtk dad-)-

acet am de; )
2- (4- Met hoxy phem¢thyude (4-f | uor obenzyl ) - N- (1- net hyl pi peridin-4-yi) 5

Scotam dol 2 (4 BOrEI R e R T bR B pperaied
N- (1- et hyl piyneucetaimdeA yl) acetam de; 2-
Cat vl pi por a2 D relickmtetad) NTB DYoo) e 1R by ieridin--y1)

2- Phenyl - I\I—[.acfﬁmugoxycar bonyl ) benzyl ] -N- (1 met hyl pi peridi n-4-yl)

acet am de;

2- (4- Chl or opheny| $=tkefhexyrberiiyle4t-Bavropheaethvly N noqtipipeddingigkr i di n- 4-
yl) acetani dgpetdmide;

2- (4- Met hoxyphenyl) N-[ 4- ﬂjrret hoxycar bony1) benzy1] - N- ( 1- net hyl pi peri di n-
4-yl) acetanii de; 2-(4-ethoxyp eny])—N—(4-ﬂuorobenzyl)—N~(l-mcﬂ1y]piperidin-4—yl) acetamnide;

2- (4-trif]uoronet Bi;h @ace &L_;ﬁq:@%étﬁ}%e\égﬁﬁ%?ﬁY[E.)(P.%Q&%;'(}e}}%xgr}e}hyi]

nethylplperldln 4

2- Phenyl - N-[ p}p(anéhmeydytaaﬂtdmdyl ) benzyl ] -N-(1- et hyl pi peridin-4-yl) 20
acet am de;

2- (4- Chl or ophenyl s metormbendid A rsndheppd b {CretiororethispyBmetbyYy di n- 4-
yl) acet am d@iperidin-4-yl] acetamide;

2- (4-Meth h | ) - N met h b )b 1- et hyl di n-
4- §/1) ace?;%pdgny%%‘ e ﬁ%%ﬁﬁﬁg%n%n%ﬁfﬁé¥@iw9”§ WX Ppiperidin

1- (4-chl q¢ On?l)étﬁl\tl_rl)ﬁpeﬁdhi glayétﬂﬁfdgyl) p| per| din-4-yl] acetam de; 2-(4

lr)nat hoxypheny n§4 rnt h benzi/N) 15@9{‘13 (1, 3 di hydro-2H
enzi nmi dazol - -{4-ynef hOWpl;brl g# yéheﬁzsdlm{]l [&cet ani de;
2- (4- et hoxy@?ﬂ”ﬁ!ﬁn&h&&oﬂﬁgﬁdﬁc’i ﬂwlﬂpeﬂhﬂ%}l} Née%mgg,t hyl pi peri din-4-y1)
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[2-(1,3-dioxolan-2-
yDethyllpiperidin-4-yl} acetamide;
20 "~ 2-(4-methoxyphenyl}-N-(4-methylbenzyl)-N- {1-[2-(3-indolyl)ethyl]
piperidin-4-yl} acetamide;
2-(4-methoxyphenyl)-N-(4-methylbenzyl)-N-{1-[3-(1,2,4-triazol-1-
yDpropyllpiperidin-4-yl} acetamide;
2-(4-methoxyphenyl}-N-(4-methylbenzyl)-N-[1-(5-
25  benzofurazanylmethyl)piperidin-4-yl] 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-y1] 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-methylbenzy])-N-(1-methylpiperidin-4-yl)-acetamide;

25




30 acetam de; 2-(4-nethoxyphenyl)-N[2-(2,5-diniethoxyphenyl) ethyl]-N(1-
met hyl pi peri din-4-yl) acetam de;

2- (4- mpdowy@abenyl ) - N-[ 2- (2, 4-di chlorophenyl) ethyl]-N peramohyhei peri MAN04
4 yl) acetam de; 24 WO Ol/6652J ii MAY 2004 PCT/USQ /07187

. (4- met hoxy pheayk)Chibrbiheid)-Nefaiaetbpberryl) IN-eL-Eyeidpedty (plpaiainiydni peri di n4
yI ) acetam dc; 2-(4-rnethoxyphenyl)-N42- (4- et hoxyphenyl ) ethyl J-N. - (I
- met hyl pi peﬁP"(ﬁ?‘W- » yl) acetamide; 5

2- (4met h h : di n- 4-yJ
(4net hoxypheny 2)a Fdrdphe )JI%JHE Qﬁa@df u%%qp%enet%lgﬁgﬁhm gmperl in-4-yJ)

acet am de; 2-(4-ethoxypbenyl
- et hyl pi pelﬁpft!ﬁmlﬂ& yl ) acetaniide;

2- (4- et hgxyphenyl,) Qber . h e

acet am dg 10 Zb((ﬁ'mjh Oé?gﬂ @8%@2@@%‘?%% {;ﬂyﬁj )% ﬁ-yb{plﬁ?n
-[ 2- (2- hydr gXyaettaode) et hy] ] pipericlm4-yl} acet am de;

T o R AR SRR s ot

2- (4- met hoxygpdtanide) - N- (4-rnet hyl benzyl )-N-[ 1 -(2-(imdazolidinon- 1- '5
| )ethyl)piperidin-4-yl] acetarn

5L 5 ot hoxy phengit ek REEHGIDEhimpthy rprsPN-(f-gyelobutylpipeidin-4-y).

(24(1H, 36) ayierag@dhi edi on-3-yl)et hyl] piperidin-4-yl} acetam de;

2(4- met hoxypheny1l ) - N- (4-met hylbenzy1) -N-{1 -[2- (I 3-di oxolan- 2-

yi ) et hyl j pi peri d2i4Msfhoxypheayiii-tremethglbenzyl)-N-(tropin-4-yl)-acetamide;

o1 por i 4oyt T erany SEA IR PR Nt I N
-[3-(1 ,2,4-tri aNeﬂ4—Mélhylyb1)zp})di)yl -inethyirpetidin-4-y YN -rhenylanttderide;
penzof ur azanyl o IR HRV HPR I by Y eyt <aroamide
2- (4- metipoxypl i epyPhEnyNN-G-mehbBybesmzy () athyligiper(din-g0)y-sbamiddd; b] t hi en- 3-
2-(4-Trifluoromethylphenyl)-N-(4-methoxybenzyl)-N-(1 -methylpiperidin-4-
yl)-acetamide;
2-(4-Fluorophenyl)-N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-yl)-
acetamide;
20 2-(4- Methoxyphcny]) N-(4-methoxybenzyl)-N-(1-methylpiperidin-4-yl1)-
acetamide;
2-(4-Methylphenyl)-N-{4-chlorobenzyl)-N-(1-methylpiperidin-4-y1)-
acetamnide;
2-(4-Hydroxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)-
25  acetamide;
N-Phenethyl-N-(1-methylpiperidin-4-yl)-N -phenyl-carbamids;
N-(3-Phenyipropyl)-N-(1-methylpiperidin-4-y!)-N"-benzyl-carbamide;
N-(3-Phenylpropyl}-N-{1-methylpiperidin-4-yi)-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-Methoxypheny!)-N-(4-methylbenzyl)-N-(3-tropen-4-yl) acetamide;
2-Phenyl-2-ethyl-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl) acetamide;

20



yl methyl) piperidin-4-yl] acetamcle;
2- (4- et hoxyphenyl) - N- (4- net hyl ben. zy)-N-{ | -(5-phenyl- 1
, 2, 4- oXEi0A263213- y| et hyl ) pi peri di n 4-yJ] acetarnide; BOT/US01/7187 11 MAY 2004
2. (4 ChJor ophenyl N (4- ntt hyben ]g lé 1 -isopropyl pi peridin-4-yl)-
acet ani de; 2-( BESENEN () eghy erab gh-meﬁzgmenmn(ﬂrﬂl) -amnine;

- et hyl pi peri d|
2. Phgnel IO|\+(4 nne?h@l%enzwgﬂéﬁh N-Claipdany N mefhylpiperidip-4-y)) gectamide ,, (4-
Chl or ophenyl ) - N MmeﬁyﬂﬁyamyN}(IMac(tﬁyImpefmqm-pﬂ@)eNl Gﬁ-metheWb)mzat)et ani i de; 25

WO O1/ 6621 IUS 1107187 1 + MAY 2004
2- (4-Chl orop N-(4 nmet hyl benzyl ) - N- (1- cycl opent yl pi peridi n-4-yl) -
acet ayni de; 2-(3,4-dimethoxyphenyl)-N-(4-methylbenzyl)-N~(1-methylpiperidin-4-y1)

2- (4- Fl uor ophenyl -N- (4-rnethyl benzyl ) - N- (1- et hyl pi peridin-4-yl)-
acet ar ni de; B Chl or ophenyl) - N- (4- met hylbenzy1)

N- (1 -{2- hydr oxyebysl A neinpehbdb X @ 1Rl 4ethv] _—
Chl or ophennyl) - - ( h()é_ met hg] benzwen (1eyc obuetﬂ%])pl pen a R
acet am de; ¥b acctatmdc

2- (4- Vet hoxyphenyl d:h e FBLI-RABEBN RV ARt BI AR L n- 4Y1) - 10

acet am de;
2- (4- Met toox ygqottemidt) - N- (4- net hylbenzyl) N-(trop| n-4-yl)-acet am de;

N (4o Moty b oA TR B B s F AR AR 80 TS
l;l—llzﬂene]t hyl N-( 1- I’]‘BPl‘iaﬂemypBTroldhﬂhﬂpiphr)cﬁhﬁ&)b)ﬂnpyénemgrmniﬂnﬂee 15

> (AT 1 wor oot REH PRI Y O BB F YD CRaBRBrBYber | di n- -
yl ) -acet am dgsbamide

2- (4- Fl uor ophenyl N- (4- met hoxybenzyl ) N- (1- net hyl pi peri di n-4-yl
acgt am de; Fz)o y 2)(4 Etl(loxyphenyl)-Ny-(4 mcthy}ben;yl)-N-(l—n¥et€yl;?1pendm— 4-yl) "y

2- (4- Met hoxyp, %\% N (4- met hoxybenzyl ) - N- (| - n~et hyl pi peri di n-4-yl) -
acet am de; hyl phenyl ) - N- (4- chl or obenz e/l ) N—(1 [
- met hyl pi per| di n24AButoxypbetydniN dé-meghylbenzyl)-N-(1-methylpiperidin-4-y1)

(4- I—Iydroxypha de-eN-M met hyl benzyl ) - N- (1- net hyl pi peridin-4-yl)- 25
acet am de; ’
2-(4-i-Propoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpipendin-4-yl)

20  acetamide;
2-(4-t-Butoxyphenyl)-N-(4-methylbenzyl)-N-(1-methylpiperidin-4-yl)
acetamide;
2-(4-Butoxyphenyl)-N~4-fluorobenzyl)-N-(1-methylpipendin-4-yl)
acetamide;
25 2-(4-Propoxyphenyl)-N-(4-flourobenzyl)-N-(1-methylpiperidin-4-yI)
acetamide;
2-(4-1-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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N-Phenet hyl - N (1-net hyl pi peridin-4-yl)-N -phenyl -carbaani de;
N-(3- Phenyl propyl ) - N- (1- net hyl pi peri din-4-yl)-N -benzyl - car bam de;

N- ( 3- Phemybipsespy | ) - N- (1- net hyl pi peridin-4-yl) N -phenyl -safBafidg,; 11 MAY 1M
2- (4- Met hoxyphenyl) -2, 2- et hyl ene- N- (4- et hyl benzyl )

-N-(1- net hyl picephid ﬁi’hdil-acaﬂ: didy bénz@ﬁ%%ﬂ%ﬂﬁ@ acld Cltr.lC amd tartaric ac d Lcarbo ]
2- (4- Met hoxyphenyl ) - N- al pha- et hyl benzy 9“?& pl peri ﬁc)
©

acet am de; 22¢idokp %BRW%WIBWWWWHW 3ﬂtenmp-anemayﬂy)an

acet am de;

N- ( 4- et hyl K r%E’fza st bags "%‘mk’ pam TR pert bk Rl Ik e e ngude ) 66521
PCTI US01/ 07 131Eta|1\|s$}t$qu1; Bgdmm or potassmm salts; alkaline earth metal salts, e.g., calcium or

y- E j %: E%LS ]3#&{]4(51 y n e‘{\f-"%i ”r‘félflﬁf? g&?‘%@ﬁ?‘ﬂ‘w -8 PPIETIDEL ani de;

N- ( 4- MaéI hyl banﬁmh_)mi\bajtsl Exmmd;@hwacamaawacbaptduies(aﬁs mefuBOmy RenAY) ) -
car bam de;

2-(3, 4- di et h%%%%lé]ﬁw}e Renzaatrieayaqmats Aol fate; bitamgatenpopts Bromite- 4- yI )

acetam de; calcium, carbonate, chlonde clavulanate cifrate, d]h droch]ondc furpara
2- (3, 4- Met hyl enedi ox phenyl N—(4 met hyl benz -N-(1- et hyﬁ prperi di n-4-
yl) acetami dgluconate, glutamate, hydrobromide, hydrochloride, hydroxynaphthoate iodide,

2. (- Vet oy Rl Dol IELBURENH, Ml bbbt BhASHIST -4 Y1) - 10

acet am de N-(4- Met hyl
- met hy1pi per mdﬁhullmxyﬁpfmﬂmmm methyisaifiie mitches, N-mcthylglucamme ammonivm

N (4 ot iyl bERe SN BB rhih PO el Rt Rowtonsy ) -

car bam de; 1fannate, tartrate, tosylatc triethiodide and valerate salt.

2- (4- Et hoxyphenyl -eth lben (1- net hyl pi peri din-4-yl)
ac(et am de; yp_ y %}gfbg{ %lﬁy? JORI_]J(C W%p%ﬁwp?mdmgs of the compounds of

-N-(1- netdyl msaafrmbﬂ Ap¥heral, ARBD ﬁﬂl‘%@are%na(cﬁvé dé%rvmmﬂﬁhe@a&l}munds of
N- (4- met hyl benzyl) ﬁ&zafmat hyI pi peri di n-4- 20 acet am de;

2- (4-t-But ox%ﬁ@ﬁ%ﬂil)m e FeAdHy toRsisRtip 9mw@@tﬁ&quqtpte§épma¢wd4 yl)
acetam de; 2cidlreBHbx HRRERYIIDE e sdiddioh ARFREYHtoh ot LBl Brddpper | din-4-yl)

acet am de; o _
denivatives are described, for example, in Design of Prodrugs, (ed. H. Bundgaard,

Elsevier, 1985). Metabolites of these compounds include active species that are
20 produced upon introduction of compounds of this invention into the biological milieun.
Where the compounds according to the invention have at least one chiral
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 mcluded 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 m 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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25 2-(4-Propoxyphenyl)-N(4-flourobenzyl)-N(1-nethyl piperidin-4-yl)

acetam de; 2-(4-i-Propoxyphenyl )N (4-fluorobenzyl)-N(1 -nethylpip

eri di u-wWoyh)p6s2acet am de; and, PCT/US01/07187 1 1 MAY 700z
2- (4-t-But oxyphenyl) - N- (4-f luorobenzyl)-N-(1-nethyl pi peridin-4-yl) 30

acet am de. Slistabéreerphpumby et foonition vathcappabilly agaletsidofuck (- ):dimaounds of

Formed by mSAY-E BGARd R R RO eag ket By <Ry BRERR e on

with a sol Utdr?dﬁalﬁiat@nﬁh@fdgamiohwtﬂe}ﬁeﬁ@ﬁ@pﬂ‘&bb@n@@h&k macdisods: hydrochl ori c
acid, sulphuric acid, fumaric acid, naleic amgl 11 MAY 2004 27 WO
01/ 66521 PCTEeded tyAemratpn off/ﬁ}?StEEPllnﬂm SRS SlpwWedPEt i ¢ aci d, benzoic

acid, oxai Cclﬁ&hﬂog:\% Ebéi)a?a%bﬁanch%ﬁ{o%l'o?ﬂﬁ%ﬁ'al aﬁﬁﬁzii‘?nl c acid or phosphorl C
acid. Furthernore ere’'the conmpounds of the invention carfr% acidic
& inc

moi ety, suitable Grropovadeefthepresept invention sy be gdministeradcn @ o | ude
al kal i~ metgj, ;?Jn%%bmg gons%ﬂﬁlhé&%}cﬁﬂgs f&%é’a%@ k%(@&%ét&lﬁ;ﬁérd@(}ie% earth netal

salts, e.g., um magnesi um ts I'ts fo wth suitable
organi ¢ | i gawitsiever specifigplaimacoingical mmluﬁmnmmowlletastivitboémphwm

phar maceuti cal | accggtlwﬁl e salts include the acetate, benzenesulfonate,
benzoat e, bi'€&FH0hH sulfate, bitartrate, borate, bromide, calcium
car bonat g, c hl or iTiR, preseptitivention fso ﬁﬂotnld&i @anﬁachmnmhiposiﬁdm cofnprm'ngt e,

gl uconate, glutamate, hydrobrom de, dro hl ori d roxynapht hq ate,
i odi de, 10 i%PﬁF&ﬁ%ﬁ%ﬂPqua&%ftﬂémV%’P ‘@lh?'@lﬂfﬁ%/% cslly ‘%FB fable
nmandel at e, r@ﬁ%ﬁ@ér%xupﬂﬁf PYrRERT e, wﬁﬂﬁbﬁﬂdd@ ladelia fugit dﬁ%%ﬁﬁdﬁuﬁﬁﬁ@,

nitrate, N-methylglucam ne amonium salt, ol eate, oxa
phosphat e/ d i tpblefémiﬁﬁ eapsyles (iaginding sustainedrralease o dglavied gelease, E%W“Hli‘f‘@‘s) tannat e,

tartrate, O}ﬁz\( o wahﬁle?teﬂklpsd LfGuRR q?'ﬁﬁ?é Sl dPdnRsi@st siché‘Ea:Bﬁﬁﬁ%BiuﬂbﬁbV ention
t 0]

i ncl udes wit'hin 1t8 sScope prédrugs he conpounds of this invention.
In gener® , @uospepsions; gesodprliquithenriysedraps F»mmqlﬁﬁe@‘%mﬂc%d%‘ﬁ%@ﬁnds of

this inventi Qpd Bl L J Ao BY DR, Tuthinlihuld LPsubBRafeRy) T €

conmpound ConveRt I ofha procedures e se ‘ection and preparation of
sui tabl e pradrrmgssaldmbilmgtan vesctalradmimsteatioh,eut forfadmirgstzatipn by inhalatiwgirgn of

oot { Hrulh SR BBl s A otk e,
conpounds  of acképied pravtives s1eh ab thioss dibwdosed ol Reppiggtbn MPhdremceutiitide@ntde
oy mayitey | Genayot derarbaie s crai e 20 BrendRGuPA=d ot e ¢ hat
al | reference). Altematively, the compositions may be in sustained-release form suitable
for oncc-weekly or once-monthly administration; 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. .
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. Suilable 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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such isoners and m xtures thereof are included in the scope of the present

I nvention. Furthernore, sone of the crystalline fornms for corrpoundsum 2004
t he prewé&mt/e6MMenti on 25 nmay exi st as pol ynorphs and as pguemsedioesh nt é!j
to be included in the present invention. In addition, sonme of the
conpounds  of thiefedqsagsferihs in€uéd) iiGbuteiafie, Sodisn bleate S ditint et er (i.e.,
hydrates) or commpn organi c.solvents. Such solvates are also included in
the scope ofm@ﬁ‘??"ﬁ“ﬁ?f@%‘i‘?ﬁﬁd‘%@a@h@dﬁ%ﬁfé%§°dF‘6¥l chlpgdesmd the 1k on of

the conpoundp;aaegt@ifcihd®, HitBout RhitaiHE RicP I GhMRelhiISE, 462r, %@&Bfﬁ&es of

stereoi soners, such isomers may be separated by conventional teéhniques
such as pr epardldngncsidibg likehr onat ogr aphy. The conmpounds nay be prepared ..
in racem ¢ form of, .04 i e.pr r. I

st er eosel gct ive sf/%ljtpﬁ%é%{ géj %@dgé&?éé%@g? llgcgl’? %ﬁ%’ tchgrgfpa%%ﬁﬁgecﬁ%%} MB@D‘r""gsol ved
into their withpsenigatle gnamddeaial sxcipyens suehdathd ohesclastiripedshove wadhotaer t he
formation of .28 WO 01/,66521 PCT/ US01107187 diastereopneric pai.rs by salt
formation wiRHRAHRLH 3@?%’#’ Gy P OED ° 5P PRETPUIRER Soppoation

t ol uoyl - d- t agdn@dihiig @ Gbfhogendb@miftoye 6fia BmbOIrdQfihd présehttidFdniodsi £, fol | owned
by fractional crystallization and regeneration of the free base. The
conpounds meBhapacsubieally seespirble sal thewphdyithiienn “mosersoay e meantdhater s or

am des fgf | OfRdcie insreMBNHUBERHM AR @fotagx&c%ft hﬁ%ﬁg&iﬁ@%\@m&f the chiral
f the e

auxi liary. Conpounds™ o resent i'nvention nay adm nistered in any
of the f or epopagitionmpyde ready sebdivided dute dqually efeddive uniedosegs fooms such
established ] e L £l g ' I.fication of
the activi tyésg?gl%’rfgg%anrq\ggﬁ%g%é&] %’5@8 ipgéfgrg%gl%ro %gﬁﬁ%ﬁgaﬁﬁ%&% i nvention
al so provi desibpividedadte uhit dedage forposi the yps desomipdi abovegontaingngofrorr) ieto

conpounds of .the_lnvention.tagether wi.th a pharnmaceuyti | y acgcept abl e
di | uent or e%P@Pb?%Wg.O?E"é’fté‘Fez%gﬁgggﬁ(?\#mfé’WﬁﬂgHVFBWE" g[ﬁ“ggz}%#t%?ﬁpc‘ﬁ% age
forns sugh age ptaabitebmpositidnlifay Keapsted 6Sothdriik Yethpeindetblopidiedt 4 @dsegse or
del ayed-rel ' granules, elixirs, tinctures,

ease forpul ati ons), owder s, )
syrups and eﬁﬁ'P?ﬁgHg#g £ & Wapégiﬁ&gﬂlpwg@% Fen fé_ﬁ%ll_’lfisthﬁﬁab%gﬁ)‘é‘ﬁﬁ%ns,
aerosol or |dicigirfte 8P iA¥ScordlédRSnin KR QethR Sompdling uhd heGkiO layle Wt & S&tﬁF
suppositories; for oral, parenteral (e.g., 1ntravenous, intranuscular or

subcut aneous¥irroupding thesersi The ater sngting ey be BERrc AYAT HRISEFVES IUTesistor f or
adm ni str at | §GnRYHBRH @BE 5B8Ra8 andiplsiisithéihh@Roredd fasiBitadt Sth @MUl at ed in an

appropriate manner and in accordance with accepted practices such as
t hose di #c| oledenum Reteibe delayedsin FHieaseraé aatidty of m@eiidneande usaiof &linar o, ed. ,

Pt e S0 ol ] 1 DN WSl 081 o1 1)
polymeric acids with conventional materials such as shellac, cetyl alcohol and
cellulose acetate.

The liquid forms in which the present compositions may be incorporated for

25  admimstration orally or by injection include aqueous solutions, suitably flavored
syrups, agueous or 0il suspensions, and flavored emulsions with edible oils such as
cottonseed oil, sesame o1l, coconut ol 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, memylcenﬁlose 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 infravenous administration is desired. The compositions can also be

30



for once-weekly or once-nonthly adm nistration; for exanple, an insoluble
salt of the active conpound, such as the decanoate salt, may be adapi &gy 2004
to provii@OHseabot preparation for intranuscul ar injectiRGT/UFNOTBTesent
invention al so contenplates 25 providing suitable topical fornulations
for admi ni st demidated a5 angophthalnay eoldionok fuspension furoetien, 1. Feofyd digpsafize, for
oral adm ni stDE‘g]E}%i' LARg formof a tablet or capsule, the active drug
conponent can be conbined with an oral, non-toxic, pharmaceutically
accept abl e i nert €ansegnersiycthe pesant inaemnion alzb yedatesab a mettodrof allelidting ok i ke.

Mor eover, when 30 d‘fsi red &r. neces arﬁ .-Suli taEI e binders, |ubricants,

di si nt egr at i NGAURFhTIEeass (RGEPR Ry g whdificalion oL WPRYARHRF TBHPITACEER: | so be
i ncor por ased phriicolat HEITHAGetbher it ick Phractbiifydies @ bengfielaliesct ¥y t hout
limtation, starch, gelatin, natural sugars such as gl ucose or beta-

| act ose, nat @AY REmRaHeally eRiscriygeRouy ohe sarReund PERSREREH or sodium
al ginate, CaRROXMRIIWbEEAlIH HbeB D such MeliilelY SERRBhEE Of conhf fi§m§§%} he

| ike. Lubricants used in 11 MAY 10f1 29 WO 01/6621 PCTivsOL/0/187 1 1 NAY
2004 these dostagee freron mapoehsiatagtittibition by aetivatiop ofiseretontirginrerieptarse]t sodi um

st earate, j 1 i , i ..sodi um

chi or  de’ andrtRECIHE BlaF B & coBBONIE U HE Rk Grve IR A ARF RBb G

starch, met hydceptet subtypsan pagiewlar HET2 Anthé problemamtithadvesasideedfeactse | i ke. 5
For preparing soli.d.co sitions such as tahlets, the actiye ingredient is
mxed with g"?ﬁ‘ﬁfﬂé’ﬂﬁ’égg HpYFRelic does; Pelea exppmaaidal ¢f 518 Boscr i bed
above and ot Bejideddnpstampaiit i cal diluents, e.g., water, to forma solid

pref ormul ati on CO%&?Si tion containing a honpgeneous m xture of a conpound
of the present i nVentermBntheepepticylysiieatie pmonnl asussd bEsindpeans 88 pmotHer eof .

By the term GhaIRGeoeRHsund 8 ﬂﬁﬁﬂ&ceﬁﬁmag%& thdl lidfsthe/ S oloBREEH Hidlicina?

di spersed evenly throughout the conposition so that the ™ conposition my
be readi Iy sUASRNGE HetlssH. ayséauanimal ef fumanithes istheing sqpghd §p afesearsh®uch  as
tablets, pil ang J hd: pre i ik, on may then
be subdi vi dg Rt 88’3%‘?&#4%%055%???%%%&0 fﬁ@@%@hﬁ@gﬁﬁﬁfg%&%ve

cont ai ni ng f remtGmd of the datrsebeibPtreatedof t he active ingredient of the
present invention,.The tablets or pilld,s of 15 th r t . conposj.tion may
e coated or ot hertiabetditSmRipBorgi et AiebE STAsRRIRIELG NG The
advant age of a pingledadedosacdritientotaFdailyebosagp hey bt héminhiret mnaiviged dosesafor

2e8 contl ngor i Stham R A B B et CRRP S RLP B et or o

| ayer that smwseRnntayteSidministered in intranasal form via topical use of suitable 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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disintegration in the stomach and permits the inner core to pass intact

into the 20 duodenumor to be delayed in release. A variety of materhalpa 7004
can be woededsor such enteric |layers or coatings includpaog/sonomer of

pol ynmeric acids and m xtures of polyneric acids with conventional

mat eri al s such aghslaly dwsageadtthd pradieehndy enadried evdr dlvideraagetramhabouthe

liquid for |.n ich t resent. conpositio ma e.incqorporated for 25
admi ni st ra{rﬁ)o IB%? “'b{b%ﬁﬁg P?Ijag'é]f ﬁ'HﬂnBIH‘FEF‘%VdZFSOé&[PiBMPﬂ?EEﬁI%, sui tably
flavored syopssitiG3UeOMEfcfiblOirbviastERENSoRA ST ta81R6 dbhaUMELoEMIsSHPNS Wi th
edible oils such as cottonseed oi'l, sesane oil, coconut oil or peanut

oi |, as wel 10-2d -QePdxiPslOhdS S 4.9 a7 S0.9macktheagtveineredignt foeths. Suitable ..
di spersi ng NEmeeEdT |:0 L de synthetic
and nat u?;al %Bjﬁﬁswﬂgggﬁajas traga%eaéno?ﬁ%qug%?:dg?ﬁa gl n%?ég; r}glélh{c]@)?gr an, sodium

car boxynet hytymedllyshnigims figal aboitt().0ehp id abelit 5 og ef the actpyeliygredigitpyrr ol i done..

O her di sper.sing,.agent t h I d i.nclud I rin _and the ’
| i ke. For péjfeefﬁlt%él? al %Eﬂ?%qgg?%"ﬁ}sgﬁec’?i%&g CIuE 5@?@ %ﬁ’ge%ﬁtbvesaﬂoﬁflﬁ ons are
desired. | saoifthe Gudisepdinaily opplitdata @eelale] of ftdnbisdun 09001 Rk to
preservatives ar I d when intrayeno dmnistratiqQn is_desired.
The conposi t Bwﬁé%@fg?%?‘h&e@md@x%r@%ﬂ% rapgers BepnI eGP INAY 2004
formul atpd ag, g)@mohwﬁg%tﬁ@!d@,léaaeafecﬁyﬁﬁsﬁsabeﬁtd.mrmg/kgmingg(, eye
drops, for ocular adm nistration Consequently, the present invention also
rel ates to @fhedhueiekreatddevi ating or treating a disease condition in

whi ch nodi ficati ROR . Y | ticular 5-HT2A
serotonergic rec?&?@gu]g%t |9vi tygtoIltggE%E%éhng%%#ﬁé&eﬁ‘gg% é‘gg‘?{&dm nistering a
t her apeut i capprppedit dedagesalelinedint rovfinctegmgpoonder tofobtaireoppimesdent i nventi on
to a subject,in need of ch treatnent.. Such dise r conditions may,
for inst anc?t}am%nraf‘gjgglf %5%11%#n0§papnr]%nﬁrap érfc(ragj‘s:fﬁ%}?raﬂ %a?ﬁ%?arg% f%ﬁon of

ser ot onersgi Gefoanegicxeseptdrisubtype, avile aiiyialiack idygiotdnyialusxingr ctheqmdsends t hat

are selective for rticuyl.ar serqQtonin.to recept.or ,subtype, i.n

St cuar Srneond SRR b o in e it S SRR Ao R P be i«
the known angimstetiaipreedidigffect SRUBOcaspoaNd maPyin ade ddseghbE Qedisblemay be

avoi ded substantially. The term "therapeutically effective anmount” as used

herei n means an ARpBfATmagRogicpl Bropeitiss e iBo rlstisly phibe remesindt af thisgent t hat

elicits the ;Nali&iosdeclic seRMkIgiAecepior SIRFRANTS Helllethohtftddtry SySt em
animal or human that is being sought by a researcher,
20 number of different assay methods using recombinant receptor subtypes, preferably of

the human receptors if these are available, e.g. conventional second messenger or
binding assays. A particularly convenient functional assay system is the receptor
sclection 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  cclls ransfected with receptor DNA, e.g., coding for the different serotonergic
sublypes, 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-r 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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veterinarian, medical doctor or other clinician, which includes

alleviation of the synptons of the disease being treated. Advantag € QUMY 2004
conpour¥@ 05665Zhe present invention may be admini stered PATAIS8INTES% dal Iy
dose, or the total daily dosage may be adm nistered in divided doses, for
20 exanpl e, reasbon isrpopesnaantly ouried putdy stimngyhel‘éamaﬂtﬁanmmn sobrmoucios of the

present inye nistered,in i tranas opi cal use
of suitabl e\{n n}tla{rngﬂglsrgﬁlmgfwﬁa’qm acely e v AS s et irar H,a%‘g% %"t@%éf”t hose
forms of tr BBgeridie oskmyreta&td&h@nmwbe dsétmﬁaluﬁmg pelicapportddiredgeatsi n t he

art, by inplantabl.e pu or b ot her suita means of
admi ni st r at f@’ﬁ 401 %Fﬁl ﬁéHt‘ilﬁo%@mPS‘iaﬁ'\“Bﬁha k$!PBHARS mal  del i very
25 syster fe&émﬁlmémiyethef:@@ndiﬂgaﬁfywﬂb&hwah%f&dl o course, be

continuous rather than Intermttent throughout the dosage regi men. The

dosage r egi reresROPding imige Erasowrolintesiin damia (DhEbpkatensn ean ditherhd dbtpined

sel ected in acenr r | n speC| es,
age, weight, sexggﬁpﬁ ng%ﬂ] %d%gﬂcfﬂﬁégﬁg%{ﬁﬁh%ﬁg%{“%%ﬁ% tﬂﬁ‘é}%g@’é’“ ty of
the conditi &: 283164 ({1P2Ht Eayol3H at HeMed (themnoF5 'mmi(wQQa;turcRmbnam@trenal and

hepatic f th t d | oyed. A
phyai of an or JRBHTHaT VR BY T ATy R YD BOH e GMOB P no and

prescri b thepeefafueacddd\m mumtesq@zuwﬁﬁzm;tgammﬂzumrsﬁﬂ 48 FElpgvid¢ent , counter
or arrest the :P ress of the disease or disorder that is bei n% treat ed.

31 WD 01/ 6655SBERPUSH] ) I e 8ToterHug gorp § Hrdides groyps LRk apheR At LORE be
varied over 78y GRedeaRd®P. Umﬁglﬁroze&vgbra@swowwcﬂ&%ﬂg pEd. adul t

human per da ]y For oral adm nistration, onpositions are preferably

provi ded i n JeleWilsy & dens; We@@tbwgmlﬁbﬁghqge@m sugh pway,¢hat they@gres, 1.0, 2. 5,
5.0, 10.0, Ilpp, to%]%x@aé?i Qndq)l’f@:sg 1eQGndfe h&%&hﬁ%@ﬂ'a%ﬁﬁveﬁu%t &g S

synpt omati ¢ adj ust nent o the dosage to the patient to be treated. A unit
dose ty¥$i calsing medndalogy lmmnframdbnam TD@icahpyotestinggyonps3ee NiBag, ¥fCbzhe
active ingr q\gbgnt preferably fromabout 1 ng to about 10 ng of active
ingredient. An effective anount of the drug is ordinarily supplied at a
dosage | evel of fﬁrlmmaabdutﬂl@a:ﬁmecmbk@rmsizabﬁmﬂﬁﬁ)ﬁwmmmdy wei ght

per day. Pref the range i abou 0.00 1 to0.j0 10 kg of body
e gt per deeou it B adniC R Fheti R eb SRS or body
wei ght per damngﬁhfmwmdsmcwdsdmnt ach Bemphewe of ethanobodntaingraoetibe used
al one at__appropriate.do f y uti, etestin i.n order to

Obtai n B | PRI AR R i e Raup Y P e of For e PeReR e i n
parti cul ar taesht ididding solsRHPpEHRAITE gents CTRNleBdtion iy pieslly skriddeoutaeni m zi ng

any potential toxic or otherw se
y.p room temperature. The pnwmary amine B, as exemplified by the 4-aminopiperidine,

may be chosen from a list of compounds corresponding to the Z-groups listed in
fonnula; (I). The amines can either be obtained commnercially or synthesized from the
25  corresponding ketones. The protecting group P may be chosen as stated above.
Altematively, 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;CO; 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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unwanted effects. In addition, co-admnistration or sequenti al

admi ni stration of other agents that inprove the effect of the conpdlid 2004
may, i nwgpiwesAases, be desirabl e. The pharnmacol ogi cal prpgRAideh8HzRNd t he
selectivity of the compounds of this invention for specific serotonergic
recept or subgaRSHerBYobanddRTRAS ¢ AL sPithedizeP o WRSkredpodiihf ﬁﬁ'&ﬁ@s. assay

nmet hods using reconbi nant receptor subtypes, preferably of “the human
receptors ifThprerchneergyml muay|be cheseryas tadedadaYe. onal second nessenger or

bi ndi ng assays. A particularly convenient functional assay systemis the
receptor selection and anplification assay disclosed in US. Pat. No.
5,707,798, which describes a nethod of screening for bioactive conpounds
by utilizing the ability of 25 cells transfected wth receptor DNA, e.g.,
codi ng for thq'different serotonergi c subtypes, t@ anplify in the

presence of E%%ggand of the recepm@mmmgaghtanpliﬁgrgtion is detected as
el

increased | e of & narﬁ@ﬁ”also—expressed'by t el | s. Methods of
preparation THe conpounds in accordance with the pfesent invention may be
synthesized 3D by methods described bel ow, or by-Wddification of these
met hods. Ways ,of nodifying the nmethodol ogy include, anpng others,
tenperature, solvent, reagents etc, arid will be Bbvi ous to those skilled
in the art. For instance, conmpounds of the formula C nay be synthesized
fromthe correspondi ng ketone A by reductive am nation utilizing any
primary amne.,y The 1 1 MAY 2004 32 WO 01/6621 PCTIUSOLv07157 1 MAY 24D4
reaction is ¢on enigntI%Téﬁﬁried ®dbuchY agdhl rring the reactants in an inert
sol vent such met han et haret—eentatni ng acetic acid. As reducing
agent NaBH4, CNBH3, BH3.pyridine or any related reagent nmay be used

i ncl udi ng solﬂﬁbsupported reagents. The reaction is typically carried out
at roomtenperature. The ketone A, as 5 exenplified by the piperidone, nmay
be chosen frofia list of conpounds corresponding to the Z-group listed in
formula (1). The ketones can either be obtained comercially or

synt hesi zed by net hodol ogy disclosed in Lowe et al. J Med. Chem 37:
2831-40 (1994); Carroll et al. J. M¥*bseChern. 35:2184-91 (1992); or
Rubiralta et Bal. PtperiRtilne - StFUETUT@T*PerparatFon, Reactivity and
Synthetic Applications of 10 Piperidine and its Derivatives. (Studies in
Organic Chem stry 43, Elsevier, Amsterdam 1991). The protecting group P
i ncl udes groups sWokreasR bRt agalsinddie dgreemenTwithforBubdfeamiRircpres@ts M

wats, Prot ecatl !su\{t%blgp%{gcﬁinig %ro%,g%ry]ﬁ rec%}eetv.gliltgg rsﬁlitabl’%'leali:flql'g group.

The secondary amine C may be acylated using any isocyanate or
isothiocyanate (Q-N=C=W) to give the corresponding ureas or thiourcas D. The
reaction is typically carried out by stiming 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,C0X), e.g., chloride, or carboxylic
anhydride ({Q;C=0),0) to give amides of the general structure E. The reaction is
typically carnied 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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John Wley & Sons, 1999, and they should be chosen in such a way, th%ﬂ(A
they are stable to the reaction conditions applied and readily r enb Y &40
a convewlDdi{t68lage 15 usi ng net hodol ogy known from t he BET/US¥Y/BTgal
protecting groups are N-Boc, N-Cbz, N Bn. Alternatively, the amne C can
be synt hesi zegldingapdnnendihi naupfingrdapent B dayinert ileot &.yedehioratdtivmewi 4 h any

al dehyde. The reactipon is nveniently carried out Db stirrjng the
reactants i n‘*SREIHEF getg’B?W@ﬁ:tangW QE%F@PF%’W |unc8qr d@i%&ﬂ‘&fm%o “ai ni ng

acetic 20 acifupodiBdd SUNE pendrap @R hurdNEBHky bNasMBHE inBiife fitfebshn@mgor _any
rel ated reagent’ may be used including solid-supported reagents. The
reaction is hjqanuddsiuging gpethodglogy fiselpsed ipYamachpleag Jred. 168¢-79Pi nary ani ne
B, as exempl j,Lhed =12 b neni.di fe; ; : n a list of
conpoundspgop%g pgﬁé$%%$f§mfﬁ%ﬂ§9%?gﬂ%gs i%%ggq¥ggﬁwéggﬁﬁéB%ﬁﬁghThe am nes
can either b€hiohtBaign8et22H(8B8)i ally or synthesized fromthe 25
correspondi ng ketones. The protecting group P may be chosen as stated
above. Alternatively, the amine C can be synthesized fromthe primary
amne B by alkylation with any al kylating agent (R-L). The |eaving group
L1 is suitably_a halogen atom e.g., bromne or _iodine, or a sulfonate,
e.g. tosylate or nesylate, or another |eaving gﬁbup favoring the
reacti on. The-Meaction is conveniently carried 30 by stirring the
reagents under basitc Seni4ons T amimert sol kent, e.g.
di i sopropyl et hyl am ne in acetonitrile, or K2CO3 1jn NN di net hyl f or mam de.
The reactioBAms typically carried out at tenp N bet ween room
temperature and 80C. The primary anmine B, as exenplified by the
4- am nopi peridine, may be chosen from a |ist of npounds correspondi ng
to the Z-groups listed in fornmula (1). The am nes_ 33 WO 01/66521 1 1 MAY
2004 PCT/ USQY/ 07187 can either be obtained connEPciaIIy or synthesi zed
fromthe correspondi ng ketqQnes. The protecting g oup P may be chosen as
stated above. Ps Y OB Regﬁging agent + R-NH2 +£B*CHO Reduci ng agent
Q7 X
C + 0

Yo NS

2 Y
O O

Qz)LOH , Coupling reagent

E

Wherein R, Qy, Q2, and W are defined in agreement with formula (I), P
10  represents a snitable 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 I 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 HCI 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 ageni, solid-supported borohydride, NaBH,, NaCNBH;,
BH,-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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B+ RL1 Base YR-NH C CC5 Werein Rand R are defined in agreenent
with formula (1), and P represents a suitable protecting group, anq Lk AYZ[M
represel091/668ui t abl e | eavi ng group. The secondary am na)c@/wmymhmacyl at (J}
usi ng any isocyanate or isothiocyanate (QL-N=C=W to give the

correspondi ng ur e@alﬁelmti%‘bﬁ theceapoudds Fhed Greembd syathesised fygihiad deyor@atyr i ed out

by stlrrlngther act us an.excess of QocC te 1

i sot hi ocyana‘?tuémiE ‘? e'fﬂth #ﬁ%mt@é Ove&:iyc?ﬂfyi"’r"(?ﬁé‘f‘ﬁ'ﬁg aﬂﬁ'?agngenper ature
between OC aefk (rroam %ﬁ%ﬁ@glg{@paﬂds ggngtﬁg, a@ﬁm PNk d. %O&o Iam ne C may
al so be acylated using any carboxylic acid ha i de (

chloride, orlogg, bﬁw}ﬂif@ateaﬁﬂy tsvlale or posdiele) w @pother lgqvmg mmru@yoxmig thtie

gener al St rUeldof, Fhe RABIGSRENH e cahiéBlhlh Hiril ﬂiﬁ?&g%@ﬂlﬁ# B! ani ne .-

excess of the acylating agent a sul t abl e "base,
or di i sopr opphnditioys wranneeri selvent, fmemmpie)tiu@ptopybﬂgla;mnh wwhicemnimdehane, at a .

tenperature e omt atu e and .u r dry conditions. As
an alter nat}?&dﬁgﬂ{’ 81%1%16&5 F‘?W@WH@Y @MWW c acid
angydri des, btfaﬂnﬁeramg%eﬁ:eeﬁrmnbempewuad%%cmsm ngDac_?_Lboxyl ic acid (QCO0H)
and a suitable coupling re e.g 0 e reaction is
typically carri edt\gfﬁ'i‘ t‘?]%‘ ﬁggirgIWQEHﬁToﬁﬁ‘é’fd:’sﬂthf v vtep Glpheimibatico 6521

PCTJUS01{¢07 Js%qu@syiea&hgg) 180&5thpAnes faeco@@dﬂeé Witd tﬂe%&%ﬁttmwﬁn@ﬂ bl Rert
solvent, e.g., dichloronethane at a tenperature between O0C and room

t enper at ur e W‘WHG’@F‘“&PW&M@ Wﬁkylatm agew ol dBhedeavinmergembrial
structure ( alfl g&mf& L& glﬂrﬁﬁm CO?%@%F&ﬁHZ&%%Q%@%_Q%%%IdeS using

nmet hodol ogy ose ann (1999);
Cher kasov etmaﬁwlafﬂ' et mﬁw}e@mgm()%wotiwﬂﬁ)eacdon Stk edabtyen istcomtepieBly | . Soc.

Chun. Bel g. c%:ne%%%t 63}87%)@ thPlf:BL’g;nla\ll*E| undegbasm COH\QIUOHS in an inert solvent, e.g.,
15 diisopropylethylamine in acetonitrile, or K;COs in V,N-dimethylformamide. The
reaction 1s typically carried out at temperatures between room temperature and 80°C.
The secondary amine H, as exemplified by 4-piperidone, may be chosen from a list of
compounds corresponding to the Z-groups listed in formula (I). The amines can either
be obtained commercially or synthesized from methodology disclosed in Lowe et al.,
20 J Med Chem. 37:2831-40 (1994); and Carroll et al_, J. Med. Chem. 35:2184-91
(1992).
Alternatively, compounds of the general structure ] 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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RNyN-Q 1101 WCO @XC+ O @1I'0OH, Coupling reagent DP R NQ@ OE
Werein R Q, @@, and Ware defined in agreenent with formula (1), P ,i@%2m4
repr eseWOR1&681i t abl e protecting group, and X represent PCI/UEAINTBT ThL‘
stituent Gon the ring nitrogen can be introduced by a two step
procedure. First, the protecting group on the urela D or the aqide Eis
renmoved using well-known nethods. For exanple, N- Boc gro is renoved
by treating the protectedmpmmetishd Wwith 4 M HC in di oxane pr
trifluoroacetic acid in 18 alRehicthreamittm(®@CHS¢cond, [ he seco y am nes
obt ai ned fromodnd E can BeAkddtky(faed by reduct veﬂgninatio uging any
al dehyde (T-CHO). The reaction 15 convenientt yRcafffi €& out Ry wtirring
the reactants in an inert solvent such as nethanol Wor ethanol .wAs a
reduci ng agent, solid-supported borohydri de, NaBI—I4FE NaCNBH3, BH3pyri di ne
or any related reagent may be used, including solid-supported peagents. 20
The reaction is typically carried out at roomtenperature. 35 WO 01/ 66521
PCT/ US01/ 07187 Alternatively, the conpounds F and G can be synthesi zed
fromthe secondary am ne obtained fromD or E ag descri bed above by

al kylation witHany alkylating agent (T- L1). ThHe leaving group LI is

suitably a hal n atom e.gF¢Mbron1ne or iodipeYor a sulfonate, e.g.,
tosyl ate or ate, or another—teavi ng group ring the 5 reaction.
The reaction igfconveniently carried out by stirning the reagents under

basic conditidhs in an inert solvent, for exanple diisopropylethyl am ne
in acetonitrile, or K2C03 in N, N-dinethylfornmam de. The reaction is
typically carrfled out at J

NG g T—N
N He

Y

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 & Wuts,
Protective Groups in Organic Synthesis, Jolm Wiley & Sons, 1991. The protecting
10  groups may be removed at a convenient subsequent stage using methods known from

the art.

37



tenper atures between roomtenperature and 80C. Alternatively, the T-group
can be introduced in the first step of the synthetic 10 sequence |eadi@gf 2004
to the WORI®@MIs i n accordance with the present inventi CHySok7@hkyl ati on

of conmpound H with any al kyl ating agent (T- Li). The leaving group L1 is
suitably a hal ogen atom e.g., bromn dxaoplésodi ne, or a sul fonate, e.g.,

h
oaction |5 convennonyriondaiiEte piY el B TR Bap i bile: basi

condi tions inotdh anymrlay uﬁ@id\i@ﬂihmleﬂg scopk of the inpepi@py cRihed. am ne in
acetonitrile, or ?laét(r} gﬁﬂg‘dl net hyl formapi de. The reaction is
(i

typically carri ed“68 pepdyretor Fapmples 1143 ol srasha vatepbiaingdd  80C, .
The secongar ysiamhBPH 00asC/ARIRshrhhd. R¥etts Qitlpgﬁfn%%mp”%%s%%)&posen from

a list of conpounds corresponding to the Z-groups onma (I).
The ami nes c&tu@nENe} dioge agRY deteréat, adeipeirespray lignization jnterfacs waeekefl.rdm

nmet hodol ogy I 1-40
(1994); and %r r%)({)?&g% &dg%rhﬂg\@l%é'aﬂ 3&})&901%@2%4@%3(6@%) Wﬁﬁ

Al ternati vel gyard carpiign dystak wahesed €Tiercalunsit wasctainteineld amy::dqmaxmmtdﬁe& zed
Chom ' 56 2700 G 1B ERPIRR e helcpiHilst 1 atkqnd SRREN w081 155! 13 25
% 1 I\/AE gﬂotﬂfnﬁﬁlté/@a&k{]tﬁﬁdé@am%%b@%tng&pogﬁ Mg‘éﬁﬁﬁlefovﬁrn n éfﬂi?_ltl@e‘){rilggt ECEI'I on
. ilaNHz ewu,i prvaecet%mtr%% clav%p 1 g’nmute bc)ick to 70% acetomfnle whgre?t sltagled or 2 ml)nutes

The flow rate was 0.6 ml/min. The t; values reported in the specific examples below

were obtained using this procedure.
Example 1 - N-((4-Methylpkenyl)methyl)-N-(piperidin- 4—yl)-N’—
15  phenylmethylcarbamide (26HCHG65)

To a solution of commercially available fers-butyl 4-o0xo0-1-piperidine
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

20 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 terr-butyl 4-(4-methylphenyDmethyl)amino-piperidine carboxylate. Yield: 2.4 g,
98%. To a solution of rert-butyl 4-(4-methylphenyl)methyl)amino-piperidine
carboxylate (800 mg, 2.63 mmol) in dry dichloromethane (20 m!) was added

25  benzylisocyanate (0.65 ml, 5.26 mmol). The solution was stirred at room temperature.
Afier 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 HC1 (0.2 N, 3x30
ml), and water (20 ml), dried (NapSOy), filtered and concentrated. Flash

30  chromatography in dichloromethane:methanol 10:1 gave N-((4-
methylphenyl)methyl)—ﬁ- (1-{tert-butyloxycarbonyl)piperidin-4-y1)-N°-
phenylmethylcarbamide (760 mg, 66 %), which was dissolved in diethy] ether (5 ml).
HCI (4 M) in dioxane (3 ml) was added, and the solution was stirred at room
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J or wO wherein R QL, 2s W and T are defined in agreenent with forwihm
(1), and L1 is a suitable I eaving group. In general, during any of th :
pr ocess¥O 01652pr epar at i on of the conpounds of 5 the prESERSNGEENti on, it
may be necessary and/or desirable to protect sensitive or reactive groups
on any of t Hempeprafoe§0 pin teanserpentmitgds Theapsangmhvevedistolvedimns  of

conventi onal . J ' ' Ql.ective

G oups in o3 g‘%ﬁ‘.{’ gf%h@%og{egl%ﬂ aengsd{@@&g%} @éﬁh&?ﬁ?@ﬁgﬁﬁ% kﬁ?gse%ér,adfg??)); and
G eene & Witwith HPI (028, B¥20 Sl )oTiScoinbinell gaurbes 15yend Wias trsated Wi NWOHey & Sons,
1991. The protecti nﬂ 1()_ngrou s. may be renoved at a conveni ent subsequent
stage usi ng @etMouil basoEsethendrizacigdwittndichignomethews 312G mDaThey 2004

Do SOU DT AR AR % 10/ w LR HRDS ﬂ@gs&é@,yﬂité%,gﬁcfgoﬁi Sttt DR Al 1 1D

the foll ow ng exanpl®s that are not way ‘i n Pmt the scope

A1 spectr a srariRyt TR0 202 DR SRITENAT S Ao BB ol

Wi th a bi narys DU4BM, 1861 Q3R0PI B4, 12866110618, 13399137@3,@@%7,61@3.@ detecter, and

el ectrospray ionization interface was used. A reversed phase colum (C18

Luna 3mm parti cl dxampde 27 M5((&M sthviplembmethyDey-(h(ZamegytrepXiniperidige syst em
was used. Th ' ' erature of 30C. The npbile
ﬁy@%’%ﬁﬂlr:%t%ﬁ%%%%Z@ﬁCﬁ&—

phase was ace aqueous” ammoni um acetate. A 15 10 m nute
gr adi ent 1pr ogr amTimgprededon exanplnlatave 0% g Odtbomiel) eedissoived i gbsii nut es

to 95 % acetoniirile, r,l mn 0 70% a Nk 1 Gil re it
Stayed for PR eaal 2 BB Ao BT By Bl S A il
repor'éI ed in ngkie-sfimﬁﬂel' ﬂbgrzhyc&nh' 4I(El\§§)tdﬁg:26\nnmmim1&siﬂmb }anl %manmgmu 54 DN
procedur e. anple 1 - r - n ) - i peridin-4-yl)-N -
P Dhany! metHAMES PEAATAIE 1t irmsior atey Shibe b b BllREpad’ |
avai | abl e t epktibatinybiride @021l 6.2 1) Wis@deda s ydndd Butidn. 75ftd 24%, 8 rnnol )
and 4-nethyl benzyl am ne (970 g}; 8.0 mmo in X

15 ~ the miXture was concentrated and redissolved in methanol (2 mi). The solution was

added on to a column carrying strongly acidic cation exchange resin (0.3 mumol/g

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

methanol, and concentrated to give the title compound. IR: 1640, 1185, 1110 eml;
LC-MS: (M+H)* 394.2, t, 5.60 min.

20 Example 3 - N-(1-((2-Bromophenylymethyl)piperidin-4-yl)~/V-((4-
metbhylphenyl)methyl)-N-phenylmethylcarbamide (26HCH66-03)

The product from example 1 above (20 mg, 0.06 mmol) was dissolved in abs.
ethanol (2 ml). 2-Bromobenzaldehyde (0.07 mi, 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 b, the resin was filtered off and
acetic anhydride (0.02 m!, 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 cm1;

LC-MS: (M+H)* 506.1, t; 8.37 min.
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met hanol (7 m) was added acetic acid in nethanol (1 M 6.7 m) followed
by NaCNBH3 in nethanol (0.3 M 30 m). The resulting solution was 131MM319‘|
at roowQ0@1sestperature. After 20 h, water (5 nl) was ad#ed/usanarishe

m xture was stirred for 1 h before it was concentrated. Flash

chronmat ogr aphy i rExdingihé o+ ph@t(EHSdrR-3aMeth 0¥ kenyBasBy D Eiperidin-ydv1)-

4- (4- et hyl phenyl ) rneth a i peridi ne carboxyl ate. Yleld .4
98((%) To ays?ﬂ'rli ’B)Fltbé’fphFéﬁF‘ Wﬂ’%ﬂylﬂ’éfl}i’%aﬁh@ﬁwy)(n@f;ﬁﬁﬁ £W no- pi pgrl di ne

carboxyl ate (800 7y, n?dum p‘lé’l Ve @JOCA}T%QTGHE%HE%S (R&b11Rd inYgs added

25 benzyl i socyanat méo 65 m . e solution was stirred at room
t enper at ur e. ethanpl @r g-Hydraxy- éﬂﬁ(ﬂmywq!ddwd%(%yﬂaﬁlﬁrmmﬁwaanﬂw was

dded. T ¢ )
2onge ntr g’te e[?. ﬁ%ﬁ%@%@% #o‘i{ef? ora%dgggﬁrsrg%lﬁ% é (‘;SI ’9%’89 eIeg e (():irq%§ SP ﬁane (20
m ), sequentd)alhemivmsbeds yhakdsn dtichon{ Bipblatudx 3qter A8 ), thﬁftdi\ﬂis&i’Itcfe'dQ)fﬂl 1),

dried (Na2son,. 111 eted o concentegted. FLash 30,00 OTRLO9LRR ' "

di chl or onet

et hyl phenylp aRdhikhire Wad dontiriated Rd téhﬁ&ﬂﬁs’ﬂrxﬁﬁfbyﬂa}xﬂ' (@@n? .0h8 sdhudbn whe -
phenyl r net hyI carbam de (760 ng, 66 %, which was dissolved in diethyl

et her (5 m )addedgn toycolpmy ¢amying,slprely scidip patighexahiigesresmge3 meolés| uti on was
stirred fo}]en g %%lclawas%gzﬁwé‘?%é{m% @QEJmeEA LR LB, Nggﬁﬁfature for

60 m n, hcentrate The res g ol was redissolved”in a mxture

f dichl I
o Ll or OTRARBE AP S SIS oo e AR Schiysr ves
treated w th pach: 5(1@925M mtsl 127tt¢1§2§1(19§%5140§ h@@oemtsﬁa@ssa@ wi th
di chl or onet hane ("3x20 onmbi ned organic [ ayers were dried

(Na2SO4), filter eEdcanmidS eUr(édfﬁ-EﬁwEUlené Yimethyhpiperidint&y-df(dund- Yi el d:
406 70% o 46. 4, 53.0,

126. gg 127. %@@'ﬁ'ﬁlﬁ@%}% é’g' @“’%@gﬁ%rﬁﬂ@% @6@8{63 *05) 58 5. Exanpl e 2-
NV ((4- Mat hyl pherite)prehbnyfdm bkapipld Qamtmﬂrpg,dmﬂ ﬁlmnbwasdlsmlved in abs.

hove (26 Bl PR bR Aol 2 ma DB es el APl e 4

2- Met hyi pr opoRsaddishgete-siibot8d mmhﬂtnac mrmln)g, W@smdm@fbsﬂ‘nphl@mazm-a'-
sol i d- supported bor ohydri de, (150 Ajj ‘h Al dri h 32, 64 2)
The mi xt ur W BRARE 2%t ak%%m%aws&%% m‘%}‘ pIegin yasdl Wé@l

filtered of fan@@@'ehc%ﬁ&drﬁeg@mﬂl,'o%ﬁngl Yas Alidedde theWRantd sol@isn 28AGD 4t O t he

organi c solution. After 24 h, 15 the m xture was concentrated and

redi ssol Aed H. theaixkanyks qorcertpted FRdredisFalveddn mgaianol{d agdy The selytian wes um
carrying stroni ¥ &G A8 G5 RGEC EAnExbnge AR!(0.9 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-); LC-MS: (M+H)T 462.3, t; 7.52 min.

25 Example 6 - N—(l-(Imidazol-Z—ylmethyl)piperidiﬁ%-yl)-N-((‘i—
methylphenyl)methyl)-N’-phenylmethylcarbamide (26HCH®66-06)

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 methano! (2 ml). The solution was
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resin), which was washed with nethanol (3x6 m), and eluted with 10% NH3 -
in methanol, and concentrated to give the title conmpound. IR 1640, 1111%@( 2004
111 d cWOONGGSNS: (MHH)} 394.2, tr 5.60 min. 20 Exanpl e BCHUNW/07187

(1- ((2-Bronmophenyl ) met hyl ) pi peridi n-4-yl 1--N-((4-

met hyl pheny| had@idonlg a Bbluph emyyingsttonylyGaidadiiisieexdcBoige k6B mmdie pr oduct
fromexanple 1 above (20 ,. 0,06 mmol) was_dissolved in abs. ethanol (2
m). 2- Brom%@awh%y%W%%?fbVlthmeth@p@ (Brifom). and slusgdowdh 16 N&sad by

The 25°m s uiEhas, Srbensraed Bonr e par ot AR; Bied bt ToRsties: o s
e m Xt u ’ — : esi n was
filtered off 76@%20%%?2?%@@.2&? 41%9. g%d?mmo 2 mol) was added to the

organi ¢ sol uti1adn. e m xt'di'é ‘'was concentrated and

redi ssol ved i n meghanple 7(-av-m_-hcycmﬁyaﬂ.lemyh)gmem&-a:gﬁqﬁ@ﬁmn to a colum
0.3 mo

carrying strongly acidic cation exchange resin | g resin), which

was washed wimettyiphanxhsrethyDx¥ -phonylmettylearhamide (26 CId66-83 i n 30 net hanol ,
and concentrated i i : : cm1;
LC- MB: ( MkH) + 506?%’, oG S Sk 150GRAIN e, 0 B orhfivesidh hed s

PCT/ US01/ 07 1 8thakd £2mpl)e Celelohexanecarboxaldehyde (67 mg, 0.6 mmol) was added followed
N-(I-((4-Hydroxy:3-met |, enyl t hy. i kKHn- 4-yl ) -

N- ( ( 4- et hy| B%é '3“&%?‘%1%%‘%@%%1%%&%5&“@%6%‘%g‘ém?‘%éf[géﬁ@%-%’ﬁ) The
pr(r)]duclt ?gomrm;emaﬁp) b8 Oslﬂalabm?/feoxﬁ%hinmnn@,@ﬁgmg@ i)he\tgﬁ] ﬁhﬁﬁl‘(tdrﬂtﬂﬂ‘fﬁﬂﬁi abs. :
et hano .. 4- r.oxy-.3- net hoxybenza e (91 ng, .(1 was
added 5 f ol | 80 2pRydads iﬁyoqzsrﬁg‘é&nf‘%é%ﬁ? &%gﬂytg%o’%gi@ﬁs 51012_9@%%,/ g resin;
Al drich 32, 8Gf-migture Aot chirtie® aMBR AN I ﬁfeth’éﬁkggl hByNTRE skHoR walf ter 48
h, the resin was filtered off and acetic anhydride (0,02 m, 0.2 nmmol)

was added t o2gded ogiqapRlems erringHTonglypEidicratioexchange pesia ((riemmaks
T A R AR, RG] RA A6 it RN 0l i Tk erad R 01 o 1B sSSP
nm y I 0.

on to a colu arrying strong acl d cati’on exchange resi 3 mollg

10 resin)s WieBhn¥Rmdradshiadandd {obivehb 8Ndtonkpdsfid. TR) 1633NE1 78] 1toedsosi th 10%
NH3 in nmethanol, and concentrated to give the title conmpound. 13C NWR

(CD3OD, sel 695, 6d) cmS; LE-MS: GFtH)' 4628, §.7.4827n0, 128.1, 129.0, 140. 3,
148.0, 148.1, 158.8. Exanple 5 - o
N- (1- (( 5- Et hyl t hi Bxampks 8y detih(f-Fnosephcayhmethylpigeridin-4-yl)-N-((4-

met hyl pbeny! Lioat il ehvid %m&% WhaphPaThRsad &eHe96s-1H) 15 The product
fromexanple 1 afJg%veyPern(% B, .OGE}mmlﬁ:g was di S§2§| ved i%ﬁiabs. ~ethanol (2
m ). 5-Ethyl - 2-t hTegmednshfrboseatrdelhy aboYeg40 mg, 0.06 emmolss digsslvaditieadts. _
folioned By SRkl (o HBPRFHBHHRRALINAE @D ih 36 Hhontwab 5B fofloképbyns Al dri ch
, solid-supported borohydnide (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, 803,
700, 620 cm~1; LC-MS: (M+H)* 446.3, t; 5.62 min.
Eiample 9 - N-((4-Methylphenyl)methyl)-N-(1-(phenylmethyl)piperidin-
30 4-yl)-N’-phenylmethylcarbamide hydrochloride (26BCH16D)
To a solution of 1-benzyl-4-piperidone (1.74 g, 9.2 mmol) and 4-

methylbenzylamine (0.97 g, 8 mmol) in methanol (30 ml) was added sodium
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2). The m xture was shaken at roomtenperature. After 48 h, the resin 9
filtered off and acetic anhydride (0.02 nml, 0.2 mol) was added to'lth 7004
or gani cWesbdwRet2zIn. After 24 20 h, the m xture was concentrcreshiang7

redi ssolved in nmethanol (2 m). The solution was added on to a colum

carrying strbaghydrii(s2Tmepinisenl @¥ARANGer 3EAM. (B FarMInighrd W& Mreq Whi ch
was washed with net hanol (3x6 ni and eluted with 10% NH3 in net hanol,

and concent r atreemitemperatae: Adier 1§ lgaéh%féﬁﬂ%‘ﬁﬂs coppentrigigd Vaten@8 miywan, 805,
1001 2. S e chMabid s Srirdchea it omBade (AUER) ). e ol bines

1m darol - 2-yl et pi peridin-

met hyl phenyl| yugetih ydyersNverp deed/ (N 80y, Gherbd nhdl corc2fhi-d1d give @§)4- The pr oduct
fromexanple 1 above (20 , (106 mmol) was dissolved in abs. ethanol (2
m). | mdazometylnbshyinehy 1pbepyirpcthdpipendiad. Thowrvdeprdéust wes isded by

sol i d-suppor&,ﬁgog%ﬂ%yg{lﬁg&ﬁg&w ng, 2.5 mol /g resin; Aldrich 32,864-2).
s sha

The 30 m xture wa en at roomtenperature. After 48 h, the resin was

filtered off and 4—é(édﬂbfbyh»hm®m'ed:@])@@inﬁa~pﬂcpylﬁmﬂly1pi@ki)iin\a/aﬂ)0aﬁlgjQd? to the
edosol ved THUNLY RSP iy ohelfoalPudthate Fa B0, SSRORE B4F e 41

PCT/ vs01/ 07 1@hol) Was\ied QB4 raxdtiatniiiurt @aostil undomasmydritgreSAfi@NGlyy aci di c
cati on exchange Si 0. I r esi i C ) shed_wi t h net hanol
(3x6 m) 10 anyel ﬁﬁéﬁ‘goﬁgf P@EM%%E@G@% wﬂaﬁﬁreéﬁe@m ForERtsso give
the title CO&@%&% thk Bhitd 6281als WO filtekdDfke. 180 2rganit@er H20is0Med and-C MS:
(MrH) + 418.2, tr 2.05 min. 5 le 7

Exa e -
(L (o oty Mgl ety
e enyl ). -1V - pbe i ami.de - e produc
fro myeg arrp?/e&irﬁ%’ﬁ%ha&/ﬁw&ﬁ?&éoggfeh%d(';’%52'9']@3’%%1&’?’@@1’& h(?‘abs . et hgnol (2
m ). Cycl ohepanggehonpipeadiy-de ) FpitylntHy10arRinidessldagibads fatd, qwed by

sol i d- support ed_borohydride (150 , 2.5 nmmol Itg resin; Aldrich 32,864-2).
The to n‘F£t UPBPRY ARk Akl Vﬂwn]?(é%&%?’&ﬁ“@ oipwed bysgerpystallipaiopesi n was
filt d of f . t] [ 0..02.m.. Q.2 I to th
(11 tered of (o R ticdBbLu AN 8 (807 s o RullHEL b S REHED ® ¢1
redi ssol ved g7 mRiahamgla d@ns h),-zjf{\ﬁg,%ﬂwmm?% 1{3}9%@}3,@ 119 oge0l um

carrying strong acidic cation ex nge resin (0. resin), which
was washed vidth o H)3%40 (8 3 H).aAeh-bTautad K, 6198700 (Nk@ndtis pr@omset hanol |

3 SO G e S IR o B, 4 L
N (1- (047 P ugropheny) ) aethylg PogL! ot 594 halallshs 1303, 158.5; 13¢.

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-y1)-N’-phenylmethylcarbamide oxalate (34JJ590xal)
N-((4-Methylphenylymethyl)-N-(1-(pbenybmethyl)piperidin-4-y1)-N"-
phenylmethylcarbamide was prepared as described in example & above. A sample was

30  precipitated as the oxalate and recrystailized 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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met hyl phenyl ) met hyl ) N - ph enyl net hyl car bam de (26HCH66- 10) The product
fromexanple 1 above (20 ng, 0.06 mmol) was dissolved in abs. 20 eﬂﬁa%ylmm'
(2 ). WRHIGEobenzal dehyde (0.08 m, 0.6 nmmol) was add&dUWBINEHed by

sol i d- supported borohydride (150 ng, 2.5 mml /g resin; A drich 32,864-2).

The m xt ur e1%s MHalke! $20C; Elamtd:f apaysk: Bothd lebsn; BS.78; N hesyakdn was
filtered off an acetic anm(dride 0.02 m, 0.2 mol) was added to the
organi ¢ sol ufoifm?.m%aﬂ"é‘?: G A9R) Bl =§'t1%rr_e was concentrated and

redi ssol ved iRaBlenana- (et iphdS\D)ARhHI-NAT- (P RSt BARAGeritin oyIR4COl U
carrying strong acidi ¢ cation exchange resin .3 mmollg resin), which
was washed wnethorgpivanybicetasyide ydrochderidec {268 HI Mt h 10% NH3 in  net hanol ,

d trated ive f ' 2l R 75, 1110, 805,
700, 620 T 1. LRt gld Sl SRERENEG 7o 2wt
s el e e s e on o

- - - e r r.ni roc 0 e . 0.a.S Uurlion o
1- )t;enzyi 2 pg%égf%@%égﬁlmgdné?a PIURRSYS" -and™ %%?%VPEQ,‘%%?IW R he (0. 97 g,
8 nmmol ) in mMathen Wmpedfuidl M ivais 1 dretixeaol Altoddenttatdd. MAer {TSIDA)\Ws01166521

PCTI USA 107187 borohydride (525 ng) in small portions over 30 m.n. The
_reaction ni xddsfeanddie mixtyre 3@s exitacted 3rth Sisilnermgtiang (242f i) The cpmbipgty

i ‘ o
ot ract ol i SROTE SRt e Sl 0D, M d 4 A RV PO ¢ 1 ayere
vere dried (Na@gPhbnylfohdthyRf8bno- BpRersBhERIbipeidac. The Gudepréduc( wadused

met hyl phenyl ) met hyl ) am no-1 - phenyl nnet hyl pi peri di ue. The crude product was
used wi t houWithemiferdier puiifigatient i on. 4- ((4- Met hyl phenyl ) et hyl ) ani no- 1

- phenyl met hyl pi petj di 64405 fBMethyiph ﬁmﬁéth)%ﬁrﬂﬂ-ﬁ KnyBickitlynipétiine

di chl or onet hane (e—go nsfl) .1 Benz@?%ogy%r?ate (543 r]rg E .l.y rrrmng was. added.
The reacti on(880xma2d mas)st drrdchlerometbanm (B @mberastadded diignrenyleflylamingg wat er

(10 m) s adde ”LNQ&;] e r AN | 30

m nut es \{\%f @'I’?P‘?’l f%gi)\jf’%m%e ¢ yé’g S \}\eg}%lgjl%ei(P?i%g’ds'gﬁfg{.oh’rﬁﬁe@or gani c

| ayer was i sadagticadmande wds stickd(@Neo@BQdthperftitet Afterdl6 ha tig reashioemidtaredds Fl ash
chromat ography in i chl or.onet e/, net haup110/ 1. |

N (e Nt ny | BRERHe ayRy SRE i AT PHES iR HC 06 30 T

N - phenyl net hyleeay lapdtivee i96ladd) reA@DwiigNaFHY) NjuntlDadampd extwesd soticent r at ed

ith HCL(4 M.in dioxane) follaqwed b ecrystal lizati.on r
\élv: chl orogret hﬁiﬁbl"ﬂ&“é%‘\‘ﬁ}‘ﬁf)(%‘%ﬁbrﬁee% ‘b{al’ff‘i P aéeldf?g I ?Pn%{az%)Nl\/R (cbd 3):

&8 1.87 g:g; ﬁﬂcrgg,'_znmd cgnc%gtrgtgd, afid J’?Qﬁsscﬁvera% Qh(iﬁryl éndi) Theaxyzﬁacﬁlhﬁdawasz H, 3.44

(hrd. 2 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): 8 1.75 (d, 2 H),
2.32 (s, 3 H), 2.50 (q, 2 H), 2.70 (q, 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 (CDCl3): § 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-yD-4-methoxyphenylacetamide oxalate (34JJ610xal)
N-((4-Methylphenyl)methyl)-N-(1-(phenylmethyl)piperidin-4-yl)-4-

methoxyphenylacetamide was prepared as described in example 11 above. A sample
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(d, 2 H, 4.30 (d, 2 H, 4.40 (s, 2 H, 4.64-4.76 (m 2 H), 6.98-7.64
(Aromatic protons, 14 H); 13C-NWR (CDC13): 6 21.2, 26.7, 45.0, 46.0 AY 2004
49.7, SWOX1/6%3210, 126.2, 127.26, 20 126.31, 128.2, 128. @cmmﬂmsz 15‘
130.4, 131.6, 134.4, 137.6, 139.3, 158.5; 13C NI\/R(CDBOD, rotaners): 6

19.8, 26.4, #fsBrecihfiaidd azhhhe Sxaldtd arfdl re&dsiQlizdddrdm teb@hRiroflk tdgive the title
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¢aspoupd 18T mmm:lgszm,zlwl 14016732a551525104 6.9, 1297,112C;
El emrental anal ysis: Found cal cd for

N, 8.60;
nonohydr at e: 1284639661298 1?988130 42$31N2 134 ‘?:2137@5(33513@? 8618, 172.9; Mp. 171-

2‘: §,|( ;1_ I\N/EE g%gﬁ%q% iﬁ%@&é S&eﬁgbﬁﬁr@% 5?3% ﬁ%&g%? 9&10% for monooxalate:
N- ((4- Met hiyl phenys ;e diy iN), sMeo.( 1- (phenyl met hyl ) pi peridin-4-yl)-N
phenyl net hyl car bam de was prepared as described in exanple 9 above. A

sanpl e was 30 prB¥rppleddedN-ge-MethylphenyhmethdiNr(gipeyidingHyDAd from et hyl

acetate to Qi hid Jc%tnﬁ@ 8 C-NWMR (CDCI 3): 8 21.2, 27.0, 45.0,
45.9, 49.9, }5n2 1% éﬁ ] mlf%iﬂéﬁlﬂ.& 128.5, 128.7, 129.6, 130.0,

130. 4, 131.2, 134Tea sqlgtxorvofcmweszlally@smkablezr@ﬂbmyO&maaabiperidme MAY ?2N4

PCTI USOl/ 07187 1 0-1 t F d.C. 69.54;: H,
6.73; N, 7. Q%BIb S’?ate(l ’}\goo%’ 8%noo§ ate %(qf?bn anak?% ‘85 Orﬁ]rr’]] Q]HZ Exanpl e
11 : I\I—(S\@ﬂ Ivblteththm@my] Waeiddyd Joeti gcld {npiémhmbh(ﬂtMyﬁ‘)mlpﬁtlb\dtmbyﬂ yl )f4-

nmet hox enyl] a L 11 To a.s tion o

T bensyl - 4 pNECNER fomeliion 2 M6 30 T Jbs eihtiba gy FoLRsy Fetble (0. 97 g,
8 mmol ) in ”&Iﬂi}@ﬂﬂh& (A3er 70k, WkEr @Qﬂ?dvaé‘ﬁab&'%d RRARNEY WakSstiRdJormy 1 N

smal | portions over 30 mn. The reaction m xture was stirred at room

t enper at ure. b?fP’FéYW&‘-’GCOHCW@drﬁ@@é’&h@%@éﬁ&fé‘ﬁﬂlaﬁwm%@éﬂ“{@dorﬁ) was
added, and thgmx% X@—?ﬂﬁ&éf}ﬁh@x@fl e )taﬁxrféjc;ﬁ rﬁ?&r@fﬂ@ Ge(F12 2 . The

conbi ned 10 rgani c Na2S ltere and concent rat ed

to give 45 ((98%nkEe hwlmi@mw §4amﬁthblﬁhﬂﬁﬁelﬁ91) Bexmwmmeprémedu ne. The
crude produc t | ution of
4- ((4- Met hyl %aﬁ%\%; #?r@gﬁ 3(%%%19%{[01@% %%mll%l[o clm%ﬂé Lerl | negd(%goo rng, 2.7
nol ) in dr ydmhoptdpg]reﬂmamhnﬂ(é l(rﬁl)ﬁmmmuaﬁolbddétiy el+mathxptryphnylbrkat:btyl am ne 15
(1.5 mM) foll ce chl oride
The reabt | ontPAPES B T 2o Y LaParoPitiRT aRpe P iree o RppFopsafid [ e
reacti on m xpgee4d3gSvater (5 ml) was added, and the mixture was stirred for additional 2 h

20  before extracted with NaOH (0.2 N, 2x15 ml), HCI1 (0.2 N, 2x15 ml), and water (15

m}). The orgé.uic layer was dried (Na;SO,) and concentrated to give N-((4-
mcthylphenyl)methyl)-N—(l -(tert-butyloxycarbonyl)piperidin-4-y1)-4-
methoxyphenylacetamide. The crude product was uséd without any further
purification. N-((4-Methylphenyl)methyl)-N-(1-(tert-butyloxycarbonypiperidin-4-

25  yl)-4-methoxyphenylacetamide was dissolved in ether (2 ml) and HCl1 (3 ml, 4 Min
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 HCI (0.1 N, 3x30 nl}.
The combined aqueous layers were treated with NaOH (0.2 N} until basic (pH > 8).
The aqueons layer was extracted with diethy! 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; m methanol, and concentrated. Additional flash chromatography in
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concentrated, redissolved in diethyl ether, and extracted with HO (0.6

N). The aqueous |ayer was isolated, treat ed with NaOH (1N untll 1oRBIAYE 7004
and extwWcn&dsaai t h  dichl oronet hane (20 ml). The or gani ECTAPRYOME

i solated and dried (Na2SO4), 20 filtered, and concentrated, and

redi ssol ved #iBhigio2idMynemictiatiol 1Theniamdmcdsﬂmﬂmgeﬂ/m3 gzhmrtheaﬁleby addi tion of

HO (4 Min d d tall dj eth t her t ive th
TS comourmmpoml Vicdodisory 4 Gooe NVRARR QR ¢ Dol g 1y e
2.32 (s, 3 %2240%04&(1 442454)44 58; s'éQt 6415, 5%5'4114(31331(1650212‘6)7: 1@654 (s 2 H),
3.78 (s, 3 4706 (d, 2°H), A7(s,2°H),4.82 (m 78-7. 60

(aromati c prb27o3151282312-ib3 13%@12§7Nm1(®ﬁ3!b§)35 "81-’51‘1L @59%6 1, Wé 13, 46 3,
49. 0, 51% g%? 60.8, 114.2, 125.6, 126.6, 127.9, 129.4, 129. 60,

129. 62, 130. 31.4, 134.8, 137.1, 158.7, 172.9; M. 197- 2000C,

El enental anal y5|Exarﬁplnrld-(Zx,f-(17(3,32Bimdt};|ylHu@BpipN;idiﬁ.—#ﬂ)-Mew-cd for hydrate:

C, 71.37; 11, N 574 Example 12 -

N ((4- ot hyi i ismDms i k- mE B RS ApIde REEERTD 5

4-yl') - 4- met boxyphegy, zaamamndeaamfﬂahata@ov(e@mﬁgmeahmo])was dlssolvedmabs
%ﬁﬁ&?‘;ﬁ%'ﬁ“é&@%@*@ bRy eei0od riohd bt ailans e A
sanpl e Wﬁ%ﬁ%ﬁ%@?@ﬂ#ﬂ%ﬁﬁ b $mi¥RdYg ?QQHAY@ﬁh pP.e6d-p). traked as t he

oxalate and recryst drofuran to give the title
conpound. 13@iNR WaSBEIeY at :somerzpermwlAﬁ@rdS@, the pesp wasdiligred pffand 125 9,

1267, 128 i 20Ol R0, b2 1A0udh e Gt Ot Bionl A 158,

163.3, 172. 966% anal ysi s: FoundC 69.56; H, 6.74,
N, 5.16; cal td rfignrarwaooxedmtated anc5reﬁissc6@d48melhan®(%11ﬂ) e 9911W9n“Eﬁarrpl e 13

(obr 171 PSR LR bk R o el R ocet e o€

4- 0x0- 1- pé pefdsfhh, Rehiclk FORAHER WD fikthéhol @3> EmB, Adelujedawich 10% NH3 in
4- et hyl benzyl am nne (970 ng, 8.0 ninol) in 10 methanol g7 m ) was added

acetic aci d jRmaRiihatdonéchtrtMed & &v&ih):txﬂ@bdrﬁ;w&dd bycmma\&;lé CANM®t hanol (0. 3
M 30 m). The resulting solution was stirred room terrp[g)raafldﬁ bAfter

20 h, water (GDPP. wiamanued? Saifdhthé %%(?%r?ez%aés 3t 1% % at2+ efore
L, 208 SonER A 32 ST GBI ) GRor e Beacg ool 1011
Yield: 2.4 9129452980299 135901361, 056.8,f137.8 158196f 189.05, 173.2, 173.8.
C M e e SRR R A T A
6.5 mmol) follpyaphdy s RhaRhasRicvhmide (26CH79-6)
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 32,364-
25  2). The mixture was shaken at room temperature. After 48 b, the resin was filtered off
and acetic anhydride (0.02 m), 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 (F AB,
NBA) (M+H)" 449.3163, C33H4 N;0; requires 449.3168; LC-MS: (M+H)* 449.2, t;
7.92 min.
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chloride (0.66 mM, 4.3 nlnol). The reaction mxture was stirred at room
tenperature. After 48 h, water (5 nm) was added, and the m xture vva,é AY 7004
stirredM®OP/edditional 2 h 20 before extracted with NaOHRPEOUSHIN7182X 1 M

BC (0.2 N, 2x15 n}), and water (15 nl). The organic |layer was dried
(Na2SO4) and concEsdmpit @6- I\H(chmhjlbl(«(nﬂz})methvl)-N-(l-(2-

nmet hyl phenyl thyl )-N-(1-(tert [0)74 r bonyl ) pi per.idin
et hoxyph_eny%"gﬁ’é’?éﬂ;’ﬂgﬁ'g?ﬁén"t X}hg"b‘% ‘H‘Jﬁ Iwg%‘ é’é‘é‘ﬂ \K?@R@ﬂt ‘é@ny furt her
purification. The roduct frorn cxamplc 13 above (20 mg, 0.06 mmol) was dissolved in abs.

N- ((4- Met hyl phen rreth 1-(tert-butyl oxycarbonyl)piperidin-4 25
y!) - 4- met hox§pae %S,Ef éﬁﬂ%lmewmlé%ﬂw@dlmmnlei Ahemelpwas yddaddolle@ed (3 nl

4 Min diox I troom
t enper at ur e. Wﬁld%%) dmg%\%éljh)je-r é Eé ‘H}ngygd& mwﬁddrfc he?’ 5??1%gt2 rléhremas
extracted w mixuﬁelwaé Ghakent r@om&nmeta)ure Affree 48 dinthie mesth aspuiticens] dffiyer s wer e

treated with t ba . _The ueo | ayer was
extracted wi %cﬁ ﬁ?‘? @pqr%é{?l é)?%(ﬁiﬁy a%ﬁlﬁcgm W%ﬁsﬁﬁﬁ%@eﬁgyﬁl’ayer s
were dried (ﬂﬂaaﬁﬁﬁl)e \ﬁmdoﬂ@ﬂﬁﬁﬂi ﬁxﬂh@&issoh@cfl af @ethricl 01 MOUAThdsomidhang!l (2 m).

The sol ution %a(f added on to a colum carrying strongly acidic cation
exchange restdded pRyto Golpmy eampvang; strpnely aaidg cilion sxshaneerssim @ 3rempkgol  (3x6

M) ands el kg Wikdh o 2%s N RLAR0GL aRng) caRASAl Rbe Afd ti onal

fl ash chromatography in 44 WO 01/ 66521 P

di chl or onet hﬂaﬁéﬁmtdﬁalﬂ&lceﬂﬁdte@t daamtlecc@g%ahﬁu YGe1@ M rdg FRMS (Fhs*t itle
conpound. Yi el d: 466rrg 47% NI\/R (CD3 rotanmers): S 19.9, 27. 8,
29.7, 40.2, MBAR(M4HY" 44094285815;26}%41\1512 redmidres400G2R55; LC-MS: (M+H)™ 409.2, t,
55.5,114.0,114.1, 126.0,126. 7, 1269, 127.3, 125.7, 129.3, 129.6, 129 7,
135. 1, 136. 159538 137.1,159.0,159.1,173.1, 5 173.7. Exanple 14 -

N-(1- (3 3-Dineth 1

met hyl phenyl ) net %ﬁ%ﬁﬂé ?rztﬁgyy}glﬁgh}ﬁ%%%?%ﬁl&gﬁ Izyé 10479 5) The product
from exahpl emi@J’hﬁ'Gvﬁ)l(l%S'B@Pef@wﬁ'-%n)etb\wpdm}dmdmdﬁr{26H§H79eﬂ)hanol (2

m). 3,3-Dirneth owed
10 by solid- suppgltk{ggjdyd;blor%ﬁ]eg{}? e %%g %zgﬁ%%ﬁ%ﬁ)‘eﬂ?g%?oﬂs%&%i
32,864-2). T&'u@nni (>2tml10 e4mh}§$mk€éﬁehaﬂe f0dSnile hp eradlywes addied dollobed by the
resin was f|| f n ydr| | ) was added
to the organi c s ﬁF%PI% g?f %Kf%ﬂrgﬁw?%sggﬁ%@ 5t ed and
r edi ssol ved mixturewasshaken 2 msdrr) tem"p'hﬂtnﬁ@lAlftct Ohhyids restdadilRfed off srdcol umm
carrying_stron [ at.i exchange.resi l/g,15 resin),
whi ch wa® m@ﬁ‘gdavrwg’?fr{gtoﬁ (?? g“‘;d‘“’atﬁ eeérﬁﬁﬂé‘ds ﬂ‘?é%%—% in
rlrgtG h a[\tl_n \C;\I/ ,  ante RONERMaE abxﬁdnﬁ@od@nueedﬁ@@lvéd inl BetBRTEP AT, Tﬁe s%hxdmn%ﬁas ny;

> Ni

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: 22 mg; HRMS (FAB’,
25 NBA) (M+H)" 457.2853, C30HayN,0, requires 457.2855; LC-MS: (M+H)™* 457.2, tr
6.97 min.
Example 18 - ¥-(1 -((4-Hydroxypheny])metbyl)piperidin-4;yl)-N-((4-
methylphenyl)methyl)-4-methoxyphenylacetamide (26HCH?79-9)
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 filiered off and

acetic anhydride (0.02 ml, 0.2 mmol) was added to the organic solution. After 24 h,
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(CD3CD rotarrers) S 19.9, 27.4, 28.4, 28.8, 29.2, 29.3, 38.3, 38 4,1 MAY 20
40. 3, 2.0, 52.3 52.4. 53.9 54.6. 54.9 114.0 114 1. 0,

126. 8, ‘191“’6652127 3, 128.8, 129.4, 129.8, 129 9 135 oPCI@éﬂli""s_E’se 3,
137.1, 158.96, 159.05, 173.2, 173.8. 20 Exa

N ( 1- (Q/CI oh &WPI’W‘F)’%CE}@*@% and aqd}qsylvgqi p(xacthanol (2 ml) The solution was

met byl phenyl g;,% roduct
fromyeEanp?/ea)dEl%it3(311%/;'83/ae(£ﬂug§lt ny, g@g&@&%@%%ﬂgfssoﬁézﬁﬁgg&% gt hanol (2

m). Cycl ohexmjewhmbcwamdwydeth(rﬂbﬂlml (ﬁkﬁ n), dndetoted withd 0%ddglin f ol | owed by
sol i d-supported borohydride (150 IT%I mmol /g.resin, Adrich 32,864 25
2). The mi xtm?t@%@éwwaﬁdt? SR féﬁ*ﬁéPﬁ‘PH‘F@ Yiid: 4P vgg HRMS fiABesi n was

22 A RS A AR

redi ssol ved 4 g, aet hanol (2 m). The solution was added on to a colum
carrying strongly acidic cation exchange resin (0.3 mol/g resin), which
was washed with fxabaiol9 {8(6(@H]ydranphenyBmethyl)pipeidbeNB-N-(430 net hanol

ABA) C?Bﬁﬁ&"?ﬁ%ﬁ%&%ﬁ HSui S e Seh g Galomid gy MR (PR
tr 7.92 min. & m%ma%e@?gmawmhgn.mm@% Exalpldn 46. - N
ot byl pr By IS BPHAth T HOPIR e s (HoRM oL LR S4EA P76 Y The

product froraoﬁmiﬂg}oaeé@or e 1%@@9 SAn@6Y )Amahdizssm){qﬁei n abs.
ethanol (2 m). 2- Met hyl pro i onal dehyde mml ) was added

followed 5 myng@wmsb@mm@a BRIy it 4 Eébeﬁlnvﬁsﬁilﬁ?ﬁﬂlof@nﬂem n:
Al drich 32, %é%nhyﬁt%(ap? T2 BERIPPAKRReAh m@&g&@m&tuﬁa 24After 48 h,

the resin was ahd “acetic anhydride 0.2 mmol) was
added to thehomidureovas obneentatcd g redissplved in methano 2xm0f'81w@t196ﬁ@ént r at ed

and Ted! 550! 88 TRl e s %gmdﬁ%&&&wgémﬁqy%g 40 a colum

carrying str'ongl § acidic ca nge resin resin),
whi ch was V\I&ﬁh@dw‘hdchhdaﬁ'ﬂffaki&lﬂ&luth(lﬁetﬁamﬂ Bx6aily and eitred wiiht 1978 s MH3 | n
met hanol, and concentrated to give the title conpound. Yield: 19 pny;

HRVB
(FAB+, NBA)m¢iveg),and ogicogsged toeprimitizroppqud: Xicldde mpERME GAR. (MkH) +

et iyl pheny YERLBYSR AR i it B IIRHME LA Sekcirs. o)

The product 015{14“exarrpl e 13 above (20 ng, 0.06 mml) was dissolved in abs.
et hanol (2 § Met hyl benzal dehyde (0.134 m, 1.1 mmol) was added
f ol | owedztby Example 20 -N-(3- Phenylpropyl)—N—(plperldm-4-yl)-4-

methoxyphenylacetamide (26HHCHS80-1)

To a solution of commercially available ters-butyl 4-0x0-1-pipendine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 3-phenylpropylamine (0.143
mi, 1 mmol)} in methanol (1 ml) was added acetic acid in methanol (1 M, 1.34 ml)

25 followed by NaCNBH3 in methano! (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 m1l). 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 concenirated to give tert-butyl 4-(3-phenylpropyl)amino-pipendine
carboxylate. Yield: 110 mg. To a solution of fert-butyl 4-(3-phenylpropyl)amino-

47



sol i d-supported borobydride (150 ng, 2.5 mmol /g resin; Al drich 32, 864- )f
The m xture was shaken at roomtenperature. After 48 h, the resin whs 2004
filter&dO®MMBeEMd 20 acetic anhydride (0.02 m, 0.2 rmDIP)C'I\muaud'ed to the
organic solution. After 24 h, the m xture was concentrated and

r edi ssol ved ﬂiperirénmmxy(aze (50 yng, PHE nuudljini dehl axarsethmsd€ thl)pwast aglded col umm

vas vashed WP YRPRORREOE St SARNAD LR eBoR s S het hanol

and concent rafi@itet(0.095 wa, 4. 3embxidl) @hammmu Iitdxnﬂélvealsdmaﬂatﬁgam HRVES (FAB}, 25

NBA M+-H) + 457. 285 TN2O2 . re re 2855; LC-MS: (MHH) + 457. 2,
tr )6( 97H)m ntemggr& q:ekfiagqg‘% water (2 nﬂS]uwlas added. 5[he mixture was stirred for ankgther

N-(1- ((4-sHy aﬂ@lﬁ )
met hyl phesnyICﬁ) rﬁret hyli)}YdA{ %%ﬁ%&%}gﬁgﬁyag%gm%% (m%%%’%mlg? Na% %rz(l)\ziuct from

exanpl e 13 abolxﬁen](),%dm,tcr@l@)ﬁl)ndnéd) (Na@SO@; ﬁhwbd/mﬂ cbmceabaed to¥vefi:nol (2
nil). 4-Hydroxybenzal deh 139 , 1.1 nmmol ) was added foll owed by

sol i d- supporRl'@m’bmm'H;M{{ﬁéﬂ EQ@DWb@Y@PWmﬁ -We4in; Aldrich 32,864-2).

The m xtur I resin was
(T tered of PRt Alkebnbo 4 LARPRIALULES é&%’iﬁlﬁﬁsﬁan? Gl feed o the
or gani ¢ sol uhirifreaticf. tM{S-PEedylprd;ﬁrI]—N-(Wrﬁduhﬂqu\tﬁnsﬁ@l)ﬁﬁnﬁﬂdmﬂ@fj-mso1107187

(e 1 X MR R SReSIL R SRS bt A Ltk BT

exchange resa:axz(n@ \?famb&me&a&naﬂmmmsmmsdaﬁaeﬁ@é@m@mﬂ% (3x6
m), and el uted vmth 10% NH3 il 1 _ methanol, and concentrated to gl ve the

title conpouhdyeOH &) @l 619 ¥y admﬂew@ry d‘?ﬁlNBR)ethFR%@i? miygge 5y

C29B35N203 . w2 . |
CoOBENCDS b O O HE A I St . Bnc o

met byl pheny | Jmedonytion whs ABddd®R)H heamh@@e&mg dﬁn{ngﬂdﬁ;idﬂa&)ioﬂe;)cﬂﬁ@ pdipduct
from exarrpl e 13 above ( was di ssol ved 10 et hanol

mol
(2 m). %sawé’sﬁvae‘ﬁ%weawwﬂm methangh (A lyﬂ)mﬁsd f&l&%ﬂlﬂfl ¥oned by

The. dmsi? 5?25%3 i Beel s obisie i i uF Bt adhulcing origld: 6 ik 182, 500 2)-
Iltere (0] | , 0 the
1Tt ered ofaadcragoh! oAk 17 i, 8o 82 ST vt ateds S <

organi ¢ sol ution: € 'm xture Was concéntrated and

redi ssol ved 441 natdang| 54 5%, 5457, 5W1$43bumuqn12fsazs 1@é1a1¢d@d1m ,tieg.a, col um
i aci dic _cation _exchan r esi aoI/g resin), which

carrying strong%jlry]{% %:
was washed wid&?de¥-Aakidt476 265 niif!-2ad ilft?t%d5 {szO%N-B in
20 Example 21 - N-(2-Phenylethyl)-/N-(piperidin-4-yi)-4-

methoxyphenylmethylacetamide (26HCHS80-2)

To a solution of commercially available rert-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmol) in methanol (1 ml) and 2-phenylethylamine (0.143 ml,
1 mmol) in methanol (1 mi) was added acetic acid in methanol (1 M, 1.34 ml)

25  followed by NaCNBH3 in methanol (0.3 M, 4.4 m!). 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 (Na3S04),
filtered, and concentrated to give tert-butyl 4-(2-phenylethyl)amino-piperidine
carboxylate. Yield: 221 mg. To a solution of zers-butyl 4-(2-phenylethyl)amino-
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met hanol , and concentrated to give the title conpound. Yield: 16 ng;1 RVB
(FAB+, NBA) (M+H)+ 459.2633, C29H35N203 requires 459.2643; LC MsS: ( NwhY-2004
459.2, WO 01Bs21 nmin. 20 Exanple 20 -NV PCT/US01/07187

(3- Phenyl propyl ) - N-(pi peridin-4-yl)-4- nethoxyphenyl acetam i de (26HCH80- 1)
To a sol uti ofipaidicocarenyiaad (59 nmy a6 aindcd) ib dichlobunepiand (ombh ks pidedr i di ne

car boxyl ate (400 2 mol ) 1 anol m nd 3-phen r.opyl anai ne
(0.143 m, éllsﬁplf?gg Jethylanyng %Qadr?@ Fﬂqf@m%"”vé@"%e&é’é -rg%tg?){)ygﬁegﬂaget?ln met hanol
(1 M 1.34 mipodd sk anes!s PmnygCBHBadton MRtthemab stifed3t ddomd. 4 m ). The

resulting solution was stored at roomtenperature. After 24 h, water (2
b

m) was adde@mparadive.sfiarilsbywaenidsnl) wes sdded) The mixtung wap sirgddor qnothst

concentr at ed., , The ' L. ' ' ' i (20 M),
xtr act ca ui P 1 B3ty Wk pealblt R iR RBIc 6 Mo b OHIGER L3 W th
di et hyl et hepx(s5A1)NAnd wadiet (16 £alf @sbdwiNaFSOy) 2fildrdiaofi comentratddas igve (HE2>8) |
before 30 extracted with dichloronethane (20 m ). The organic |ayer was

dried (Na2SQfBepyleflivilR bderrénmtylayerreonytpipeiiine-d-ydi4rmethexyphemtapetanudes
- phenyl propyl) am no- pi.pem__di ne . r.h ate. ..Yi.el di 3’ Oa@1 S0l ution
of tert-but yjﬁ‘%‘frt'%@ B‘ﬁgﬁé "3 & %e@ I‘Slgﬁﬁtnaggﬁ}# 2 pquglﬂl}?oﬁl 0]6%% %ng%}l@g)gjﬁ]
PCTI US0L/ 071Gzl duborsipyendih byt -¢ Gtraypt @i ecombiq wisrliskoisbd or oet hane
(6 M) was adde i1 soprop t hyl arpjne. (0. 070 , 4 owe y
4- met hoxypheigthybeien (2 “@iﬂbﬁ/ﬂ{‘@eﬂ &) ‘{)gj‘“ﬁfo,g‘mbg%s %ﬂ'&heﬁ?ngg‘?%%‘?‘f%n
m xture was ghokethdak rdPidpeRRes. alidf £5 hANIGH (1181, I N)wadsaiddddoldwednas
added. The m xture was stirred for another 5 2 h he m xture_ wa

d

T S
sequent i al | ybydishlemomgthane i) mf)( Tz mixtupscwasexpgted Wlopaien(2z1\ml), gpedi 5 ) |

cnyl 1 g . | ive N-(3-
Ay pr oyt §fisg) diefgh i BRESAM cehldohofioRith fAnARR) Gt 3Lohfud! ve N (
et hoxypheny Lasgi et gty sbit: Gible:Bifduéiin (0RSmiSRghaii), Raith vas yathedl her
puriticatl on.

N- ( 3- Pheny| pwithyiethadol (3x6 mdhendeletpd with d 8%E8Hy inympatkrsel, androncspipted to g
met hoxyphenyl acet am de was di ssol ved ig di et héxl) ether (2 ni I% and HCl (1
m, 4 Min divetmtile campowrit ¥aeld: PRang; dASNMR (WPaPBr wtames)<t R/ etb-2t room

tenperature. After 2.5 h, NaCH (1 , e I
di chl or onet hafe 150 442 40-”rh"e4-1m4‘>4<-§u‘r4g= 5&&%?’?35@%4}? 13@?@&6%x 15 m),
dried (Na2S04y7 2 fidzten gl t1086i v3. 7, clsesr 1301, uB8.6/1.39.5Thes. ol 304.0,aM2.8as added

on to a colum carrying strongly acidic cation exchange-resin 15 (0.3 in
nol I g resin) }7&hi ch was washed with methanol (3x6 ml), and eluted with 10%

ng? |0 gghanol . BRAmERIRCINA@IMEbA PRk AhARYY-N fpfpeFrRAYA. Vi el d: 61
methoxyphenylmethylacetamide (26HCHS80-4)
To a solution of commercially available zert-butyl 4-oxo-1-piperidine
carboxylate (400 mg, 2 mmo!) in methanol (1 ml) and 2-methoxybenzylamine (0.130
ml, 1 mmol) in methanol (1 ml) was added acetic acid in methanol {1 M, 1.34 mi)

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
stired for 1 h, before it was concentrated. The resulting oil was redissolved in diethyl
etber (20 ml), extracted with HCI (0.1 N, 1x15 ml). The agueous layer was washed
with diethyl ether (10 mi) and treated with 0.2 N NaOH until basic (pH>8), before

30 extracted with dichloromethane (20 ml). The organic layer was dned (N22504y),
filtered, and concentrated to give tert-butyl 4-((2-methoxyphenyl)methyl)amino-
piperidine carboxylate. Yield: 211 mg. To a solution of teri-butyl 4-((2-
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NVR (CD30D, rotaners): S 27.8, 29.4, 30.8, 32.3, 32.7. 33.3, 40.2, 4 '15Mﬁ\' my
42.0, 44.5, 44.6, 44.9, 52.7, 54.56, 54.57, 54.9, 114.0, 114.1, 125.'7,"

126. 1, wavoikesh27.4, 128.2, 128.3, 128.5, 129.47, 129. Per/uisbinds7 141. 8,
158.9, 159.0, 172.5, 172.7. 20 Exanple 21 -

N- ( 2r Pheny| efnaiiodypNedyRinReyil Rinfrodpiydniding cabeinas yrhep . reh i) a&et am de
(261JCH80-2) To ayﬁggl)glu on}‘ of conl%erm z:II }gvalyl abFe rert- but

4- ox0- 1- pi peflichieromethage (o) wee adqed gosapipryit eﬁorp'fﬁﬁlh%ﬁﬂm?ll m) and
2- phenyl et hyfd?]%@%bﬁQﬂeﬁ%x%henylke?mﬂﬂ)vﬂﬁg E%W%@W TndRaagdded acet ¢

acid in nethanol (I' M 1.3%4 i n net anol (0.3 M
4.4 m). Thermmlqmaﬁﬁ@rstﬂtmqnbwnmmfsmﬂpﬂé’ch arctatanﬁbml)twpddai dhe. After 24.

h, water dd xt.ure was before it
was conce%tr%’t“zereir wflﬁgl esuf?m glﬁiml\é% &l §s 53%88531 %FLE‘EW?}P%% her (20
m), extractggh Wi 21 5HED, N:Q)H(d\n NI 213501 and wlﬁﬂg@%ﬁl%%d (1810 4 ?/as washed
with diethyl ether (10 Em|) and treated with 2 NaCH until basic

(pH>8), bef oﬁherBd)amb«iomanhekddw die M(@hheihmwph&mt)mc(l{&g Mtl) (terFhe organic

L1 el 0 Cor R it

sol ution of ﬁ@akminuﬁtwhyémﬂér PiETRN R JWS(P—M@thbﬁ@h@&rl)rhetﬁ%YNzt@‘ttew 01166521
PCT/ US01107187 pi per.i di ne carboxyl ate

di chl or okt hawEloxyrafienypResguEy WP%WWI%%W&M%@SMVW digthylg. 4
nl ol ) fol | oygg (B¥nifad iR ¥RNERYh AfRbde) wagm(faalﬂﬁré&u%élmm@as35 mol ) .

The reaction mxture was stirred at roomtenperature. After h, water (2
m) was addestirefhrbrogiatenipeaipees Afien 2.9 b4 (@nbtﬁﬁ‘@rwasﬁld@edﬁﬂw@bﬁxture was

equenti al | , 5m and
\?va?gr (|10 my?%aﬁ%%g\%wggﬁ)ﬁgfrﬁf&er‘%%jean%t%io“ﬁlceanﬂ (? gsw 8?%(/% N-()2-
phenyl et hyl ) (NoE07), fidteted buigiyd oxlyarasintoy Th sqlatiorciva-addsd Jn té-ars@hivaxy ph

enyl acetam de.  The crude product was used w thout any farther
purificati oncarmr(gzstrphgglmw;léxpﬁytp%w](qnge resin (0.3 mmol/g resin), which was washed

di ssol ved | TR ERaryPRPR ﬁﬂe“ff‘%’#ﬂl&%%”ﬂﬁe“%ﬁ&y% PRAINS ves

NG (11 r%%hﬂ&l&s%é%%ﬁ YRS el el [Rbln (OO SIRELAY N Soy LD 25 T
m xture was gehrsaat eslsWid) syat e54 63%, 5'4558“5:), 63 @4'7%0'54 éM?@@‘*})l,oﬂ" ' ter ed to

g|veaclear sol uti on. eso1ut|on was ad on toaco um carry |ng

strongly aci t1%76413.%h léiﬁﬁdﬁ@}@ Ylédi Qb 1%0 ﬁrﬂc?ﬁ/"g 1264,i139.5, ¥l 6H2/ds washed
15 h h 4
W t i #04, 169%617%19) 12@@‘136[}%3@%8"‘%&*} Pﬁ%d:i\""% b”ls"sf'%t 2?‘%3?&)3@

concentrated To’ ‘give thé title corpouh
rot amers): &1%781 28. 5,

Example 23 - N-((2-Chlorophenyl)methyl}-N-(piperidin-4-y1)-4-
methoxyphenylacetamide (26HCHS80-5)
To a solution of commercially available tert-butyl 4-oxo-1-piperidine
25  carbaxylate (400 mg, 2 mmol) in methanol (1 ml) and 2-chlorobenzylamine (0.121
ml, 1 mmol) in methanol (1 mi) 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
stitred 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 ol 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 (NapSO0y),
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34.9, 36.6, 40.2, 40.4, 44.1, 44.2, 44.4, 53.3, 54.2, 54.6, 114.0, 114.1,
126.2, 126.6, 127.2, 127.4, 1 28.3, 128.6, 128.79, 128.82. 129.7 N3BMH 200/
139.5, WOPIE21159 0, 172.7, 173.1 20 Exanple 22 -  PCT/US01/07187

N- ((2- Met hoxyphenyl ) met hyl ) N-(piperidin-4-yl)-4- )

mehoxy pheny| fitdred; land emaentuted (2 5vd @rgoty B-({2 ceiomphaysethyhargiaarer ci al | y
avai | abl e ter.t-butyl .4- i dine o, X Onmy, 2 mol) in
met hanol (1 WP?”&;%%D@OFT{% %b%/e eﬁg{#gnﬂ) naesoﬁlgtwf:fgw’lﬁﬁ thé-ﬁtgml ) in methanol
(1 mM) was ag@dplanehinethlfinine-pipaedinatoboxfylatd\(50 ing3@. 1 himolXh f ol | owed by
NaCNBH3 i n nmet hanol (0. 4.4 ),.. The sul tin | ytjon s stirred
at room t enpEfHpmsth T%e‘FNll) b ?‘fj,dgbvﬁ‘cl%’i’mﬂfeﬁ?yym%es(%éﬁggﬂ: d“gﬁﬂn\,\({q}]e m xture
was st rg edgfigvedvia-nRefo@ishehl ROREEL058 8 M. 35TRgoNERR fekdi@noi | was
redi ssol ved ioﬁllgdieetiﬂyl tﬂgﬂre BE%&%C), extracted wt hoad é;%)l KI | x 15

m ). The aquebiisrewaysyrraet ragasimaperatife: After Bt hyrates (hed) wapeddsd Thad treat ed
ith 0.2 N i L hasd , : it
W i Wflng %1& H@ﬁbpﬂlg{%?ﬁﬂ. T}E%P%?e ol &&&ﬁﬁgwsﬂe&al HC

di chl or onet hare The organic [ayer was Na2SO4) , 1fi | tered,
and concent r @2N, 2-d 5gily, N0 (-2t 2kl 5 ), 624 weteth( X yphenyd NesSby),) ami no-

pi peridine carboxylate. Yield: 211 ng. To a solution of tert-butyl 4-((2
49 1 1 MY 9nfillersigicosepiatePupivwsd{(@okioggphenylmethyl)-N-(1-(rerr-

h DEE TS ST _ .

i cht or by pkiBHBAbRAASRIEEL) SAanCOERAN: Aflde Sth ThderdefWy ) 11

nimol) fol | meéeitbyutanpbirthenypifiestichali€(2yChlotipbenydeethgDg66Ltrerr- 0. 35 ol ) .

(i 1y s iR ceaY B ngio 25O Phi IR Al iy 5 b it 150 OF

Waz sequent i ahéﬁ(z wa);hﬁd{m(u il QY in (DxZewaR xdded rThe reddi GHnf>0w2 wds 2x15 nl ),
n t 10. ied (Na2SO4),. _filt t d i

al\ll_ ( (\év?ng,: hgxi}ﬁwégffﬂrﬁatgmé‘?tﬂ%%%ﬁ% g:,l\%a_&-& ?Fmi%qﬂ)c\gag%(a&edrt%hgwe& t?y give

but yl oxyegar b&eMl)l)opdeﬂﬁﬁé dionn i THk hriftusEB R RxiRhaNYipe aEaTk tBml)Tbgedcr ude

product was used w thout any further purification.
N- ( (2- Met hox@¥aE6y), filteref §q givee ¢lgar splafien. The solution was added on to a column

but yl oxycar bonyl) pi per.i di.n- 4-yl ) - 4- met hoxyphenyl.acet.an de i.ssol ved in
diethyl et h@ﬁ"%’l"%p %‘Ffeﬁlg‘&ﬁﬁg‘ﬁéf“}/"(‘f" aFg%rcﬁ}Pi(QH&‘?‘é& r&i%@”%ﬁ%%&’%ﬁe
reaction m XUk greWfiol ($k6 mNEhIRtutddOMm 10BHPE Aihuicthandl] e codedntiatedNaOH (1
m, 6 N was added followed by dichloronethane (10 m ). The m xture was

extracted Wi L Wt cbBpdmanyibli: 45 etBC-NNaR BCHJOD rotahefspch 6.8g2a® a cl ear
solution. The solution was added on to a columm 15 carrying strongly

aci di c cas i o#0.@x0NaAYe, 43e%4B.7(45.B SIAPIT.Q Shesil 19.77, Whi.&h 10hE, Weasthed with
et hanol - (3x6) M ) »¢ 3N FsU 543 5%, 1978 NR 1| 1291519890120 82050 503601 r at ed
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 zert-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
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 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 HC1 (0.1 N, 1x15 mi). The aqueous layer was washed
with diethy! ether (10 ml) and treated with 0.2 N NaOH until basic (pH>8), before
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give the title conpound. Yield: 40 ng; 13C-NMR (CD30D, rotaners): b 26. 1,
27.4, 40.0, 40.1, 43.5, 43.9, 51.5, 53.4, 54.5, 54.58, 54.63, 54.78] 1 MAY 2004
54.83, WO®1/4652110.5, 113.76, 113.78, 113.84, 114.0, 114 PCTAZD1/07187120. 5,
125.4, 126.0, 126.5, 126.7, 127.1, 20 127.3, 127.7, 128.8, 129.8, 130.0,
130. 08, 130.c¢xtractadwith dichromethargd 2Qmi) 59e drgariy Byer, was 1vigd V2 80ahpl e 23 -
N-((2-Chloro hetla%;’/lgl}lrret hyl%#lg-épi eridin-4-yl)-4- methoxyphenyl acet am de
(261101380- 5}t L EPISERGIFAdP & SMFEPWH'(@AMqt%V@GP methylappino-
4- oxo- 1-pi peﬂi#éﬂdﬂf‘e c%?ocﬁ:?fa&p’f’%!l&tl%E 090 Motutod BPle)-tufy) ARENARL! (1 ) and

y 21 nil nmol h I (

2-chl or obenzyl am ne (0. , 1 I n met hano I m’) was added

acetic aci d metherrhemd)mathyeqino-Brerdine catsixylo\wd 80 g, NKOMBIEY inn et hanol 5
(0.3 M 4.4 i i y at om t.enperat ure.

Af t er 24ASI i ,&&g?rgy%wﬁﬁm\ka@a cﬁg@m%gp\,ﬁ%heﬂ%l?%@@qﬁlsmm? ed for 1 h
before it wabllowntlynd-natlecyphEnglataty whtoride (0055 mias. 35 edids Thyedctioa di et hyl .
30 ether (20 M extracted with HO (0. 1 x 15 . The agueous | ayer -
was washed %xf'%é Fi st aéfc}?gftetnfﬁramr%' qﬁ&%?e"é‘l‘%rgpﬂﬂ%as(ﬁdﬂe%mﬁm until
basi ¢ ( pH>8)mixkeé e stireodt fordiodr Wh! ThehilrowaRhangny wished vith Hre or gani ¢

| ayer was dri eo@lé%%%&'})ﬁ), 50 WD 01/66521 11 MAY 2QU "PCTI USOL/ 07187

filtered, arf82 INAPH - HNy 2x 151D 49¢ pter (10 ml), dried (NapSOy),
4-((2-ch] | th i nQ. . i i dj | ate. Yield: 137 .
To s sol 1 QB ALTErRrEs it -Gl O BRSO DasHHEeR per i di ne”
car boxyl at e tﬁlﬁﬂoﬂﬁarb@nﬂ(ig)i%é%igﬁi#-yi)fll-rg%@f%@él : ERRNR. 'ﬁ'ﬁebéﬂlae peducagsed

o

di i sopropyl et hyl am ne . 1, 0. ). .5 foll owed by

4- et hoxy phesd Witkeufiany firdes rpafca s Ns((hi-Di gedmxyphesymeti-N-d Lt on
m xt ure was j 3 : 4ol | : was
added. The K D menc PRy pepraif was R led £ sy
sequent i al | etha&ed apdtHClGom, 4 M in diexans) wes added. Ng@eaction mixgredvas5 nl ), and
wat er m.); i ( , i r r j v e

N C2- chior Gamea T E R RIS Aty A4 By RGBT mE VISR b ok 8 o

but yl oxycar kidehjdrdpicthend (10mal)l-Thk ibdmreatdsexypharwitaesea(2kl § o), dddde cr ude

E‘I: ??:él?tch}l\ﬁf ﬁ@%mfg}%@ fC) g?{aél z( %_llélgrzsgﬁlﬁplg%e fsélgt%rl v%]s' addec? ontoa colm Cved |
diret nyl ot RaPps SRRy iy s R RO A A AR RE gl ved 1

reacti on m wtitreethasol (316 mb).cohd atutedowith 1 @rPaIcn wrethandif srey coBcdntrhied tdNaOH ( 1
nil, 6 NN was added foll owed by 15 dichloromethane (10 ml). The m xture

was ext raact eivevthd titlevedrepoug@XYith: 5 ng; HG-BOMR (CD30D, rotamers): § 25.9, 27.3,

40.0,40.1,43.5,43.8,44.1, 51.4, 53.5, 54.6, 554,110.2,111.0,111.9, 112.2, 114.0,
1142,118.6, 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-y§-4-
25  methoxyphenylacetamide (26HCHS0-7)

To a solution of commercially available tert-butyl 4-oxo-1-pipendine
carboxylate (400 mg, 2 mumol) in methanol {1 ml) and 4-fluorobenzylamine (0.114
mi, 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

30  stimred 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
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(Na2SO4), filtered to give a clear solution. The solution was added on to

a colum carrying strongly acidic cation exchange resin (0.3 mmol /gl 1 MAY 2004
resi n), WiHIIERS3as washed with methanol (3x6 m), and ePGFAFOUINS 10% NH3

i n nethanol, and concentrated to give the title conpound. Yield: 45 ny;

13C. . NVR ( CDa@R,diatinf] thiee(19)ml) aikbirdjed 26thd).2 RONa0H @ntil basic (pH>8), before

40.1,42.9,43.4,43..7,46.0,, 51.1, 53.0,. 54.6,113.77, 113. 4.0, 114.1,
126.6, 126. 8?“132?’1‘10’8‘}4'“ %%7“?1‘?&8&‘1‘.%@9,‘”%3?? 21,‘83%%3?3’&1’,‘”%%‘3?%&@%@4)2, 129. 8,
130.0, 130.2 , W0 7l 3.8. Exanple 24
PN (araci sterbund odettinded bk dlerigy S Mitrcphony Dihyadiiol.  Exam

met hoxy phenyppediiaataboy28d NOHEA B)mE To Baohtismbiuteramtyd #-(Bommrer ci al | y
avail abl e_tert-butyl . 4-oxn-1-pi pendi ne . carhoxyl at 400 , 2 mnol) in
el 11 At DB iR Sop S Re SOrEs Bt 2 Tu )

met hanol (1 gichior@ifietid@es mireds dardigopropylethilane (. 470vhi, .434noly ) fol | oved
by NaCNI BH3 i n net hanol g0.3 M 4.4 M), The resulting solution was
stirred at r&dloveddydrmethexyrhoplasstybohlqnde (@ 03y my §.-3pyiall Iheiraehbn and t he

m xture vwas 305t §iSBnt@ht thof telbRiR. Afer¥8S, FRBCEMIY RhMded MBe F €SUI ti NG
oil was redissolved in diethyl ether (20 m), extracted with BCl (0.1 N,

|x 15 m). Thextarpresssntdiosanether 24 Jhethixtygetes siqaeBiplly washed withdiGH ) and

per UsoL b Bdr Levuap koA err bt Bletmara® BER HtREAT | yer
was dri ed (Nﬁﬁ%%)an%ccfﬂc&gtﬁﬁéﬁqo V- QOPGERP R BReth ) BLU e t - but yl

4-((3,4-di -met hoxyphenyl ) met hyl’) am no- pi peri di ne” carboxylate. Yield: 162
my. To a sol bufybwyestbanyhpiperigin-davi)-¢-sethodyphenylptetiryim Shg PpdermgHct WA no

Baded di i sopPegy ol fy B Pyt PR o (AT, Bgae (0 M) was
4- met hoxy phebytyhagtarborylipiperidie-4¢0)-855thuxypl@n@acetamidd yas didselvediactistion

i xt i t t s at. . t :

ndded. he. At e RRAEF T LTSS kBen A o Priseibiie ) VA
sequent i al | y stivead @ oosh tehnpleiature. (AOfte? 208, h, BaDH {tin)], 6 N @kt {dde®foNpw@kd® m ), and
water (10 m), dried (Na2804% 10 filtered ang C nceangeq %)Bcpi ve

N- ( (3, 4- di - ntchiskymARang( bhThy DRityre was gytyacted with water (2x15 ml),

but yl oxycar b@@%ﬂs@@\ﬂpﬁf&éﬁ 10 eiverd deatt s 1R ONY RINBIAN bhas eldedbale a bnewer ude
product was “used thout any further purification. N ((3

, 4- Di - met hox yanny songlyaeidie 8dtiod efdhenge-resin (0.3 mmol/g resin), \h.fhich was wasl;ned
' Ui ot b StbabCRAEH S T AW e i 10 N 1 B GREHEN (R AR The
M6 N s BHOQRREARAPRRE By e S Fitor SO T AP STt FHir 6 was
extracted with wal ers(@2333, 514,538 586 113.77, 113.84, 1140, 114, 114.7, 11429,
115.3, 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-yl)-4-
methoxyphenylacetamide (26HCHS80-8)
To a solution of commercially available zerz-butyl 4-oxo0-1-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 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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(Na2SO™4), filtered to give a clear solution. The solution was added on to

a colum carrying strongly acidic cation exchange resin (0.3 nmmol/g

resin), Wohbdeshas washed with methanol (3x6 m). and elraredsosioris? 109HSAY 2004
i n nmethanol, and concentrated to 20 give the title conpound. Yield: 54 ny;

13C- NVR ( CD3@Rer @otn@m&ﬁz)cted&qﬁﬁﬂ@l (oaﬁq Jix15 fh@} Qhe étgeéusl Ras $3sBg 44 1,
51.4, 53.5, 54, 4, 110.2, 111.0, '111.9,” 112 .0, 114.2, 118.86,

119. 4, 127. 1W1mi?ethwl e@l@g(lg,rrﬂlm.tmatciwhmlizﬁoﬁ untilt Basi: (p128), befoted9. 2

149.7, 155.9

N-- ((4 Fl nor%p eny éﬁ%ﬁﬁﬁyeaﬂ%gﬁldl ﬁé@g?y?gﬁer%dﬂed (Na2S04),

met hoxyphenykﬁ@@am@&&ea@al&ﬁb@ﬂr fdr-BiyPa-§RlaUi IcBRrdph inoY

avai l abl e terlt butyI 410xo 1-pi peerlrdlﬁlg gar bé)?y g%ee 400 r%ﬁgH 2 mol) in

met hanol §1 niPpriding cabexvip:. dirléiAYirgrilea splution af ‘em-butdl %ﬁ)dl-i n met hanol (1
m ) was adde ) |} owed by NaCNBH3 .
i n met hanol F%%ﬁﬁﬁﬁmﬁ)@%ﬁesul érg’ )ghaté %’:hll nsl4vnv<']a1§ lggj stirred at

r oom t enper atlichleronithane (@hl)hwaswddeerdiic@rogylethydsniae (0eel0 mnd. 4td1mom' xture was
stirred for e e sul t] oi |

r edi ssol ved '?‘]ﬂ) ieg%ﬁyfme%?ﬁnyéﬁe °$}°n§?<fq'd%fé r&do&f %g%ﬁ fe@"tionl\l 1< 15

m ). The aquefiutre vwasetimabs rMﬁﬁ&ﬁ@cxkﬂurM%ﬁeZ@l% waler\ Ol iveHRAdd. Tht MAY 2004
PCT/ US01107187 with di.et I et her

‘bbe and treated WthO%}l}%NaC]-l
until badPc PR wasstE a& %"Pﬁeﬁﬁ%’?ﬁq@?‘l&ﬁ’@f Fated B HEY . The
or gani ¢ |aye(o¥‘@$2£’fs‘:ﬁ M@f?ﬁ%@f 2x1f5'rh]§%§%ategﬁﬁ)rﬁl9rlﬁﬁﬂt(ﬁ§#@ y o give

tert-butyl 4-((42fluordphenyl) Yam | no- piperidine cafboXyl ate.
Yield: 130 ngltersd asd ﬁ@btﬂtﬂa&ﬂ tofivé M((zbawiloréplieﬁﬂ)lﬁethyl)w-(l-(rer:—

f1 uorophenyl ) ne erl |ne xyl at e 50 0.16 mmol) in
di chl ofone%/hﬁvréf%%@%ﬁ a"ﬁ“% ﬁ})@gﬁy&f/ﬁ : Fgg%dwedlfﬁt wa% 4
nunol) foll Qy@%ﬁx\éuﬂmﬁ%ﬂﬁi( Mﬁ@ﬁ&nﬁwe("{ﬂh U;Jahmfdpﬁéhﬁ)%e@%@tmG -(#8r135 ol ) .

The reaction nixture was stlrre at room t emper at ure 18 h, water

(2 m) was aluzlexycpronyhpipirigin4uwhst %ﬂﬁﬁhm@ae%qcetaw&ew dzssﬂvedrwél?ﬂi ¥t ur e
was sequenti @«Jhlery(z\m%}%@d @h\m'ﬁﬂﬂdé&)a@e)%bas%m lel rtactidg Pk fd wasNh  2X15

m), and water , dried (Na2SO4 | tered and concentrated to give
N- ((4-f1luor opmgqq{yqt ;qm ﬁyﬂpyramre( |A.ﬁ(=:[23’|5|h NaOH (1 m], 6 N) was added followed by

but Y1 0xyC2r DA BELL bl M IR ROPREIWARGEEAE: S, e O ude

product was “use er puti
N- ((4- Fl uor ogie8¥ls), fittererltg gible ¢ dlefits@lution. The solution was added on to a column

but yl oxycar bonyl ) pi peridi n-4-yl)-4-nmet hoxyphenyl acet am de was di ssolved in
di et hyl 20 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: 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-Metkylphenyl)methyl)-N-(piperidin-4-yl})-4-
methoxyphenylacetamide (26HCHS80-9)

To a solution of commercially available zert-buty] 4-ox0-1-piperidine

carboxylate (400 mg, 2 mmol) in methanol (1 mi) 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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15 ether (2 mM) and HC1(1 m, 4 Min dioxane) was added. The reacti orf \ MY 704

m xture irred at roomterrperature After 2.5 h
was adde ﬁ('f'%)lwed by di chl oronet hane (10 m ). The mxth)%lT@JS&Hg?]g?(tract ed
with water (2x 15 dried Na2SO4), filtered to give a clear solution.

The sol uti one\Rﬁ%@Q&H gxiaasted 3vith HC Bk, T b m))i Fep aguecsia davpr wes Washed at i on
h h | (3x6
exhange. T oS AL 164 Bl HOUED S SRNAN20 B pethencl (3

and el u w t"h I n nmethano concentra chi ve t he
title corrpounxtract\éﬂeyl':ﬂh dictforomethd® NWR. TICDBEMjc lapdravse da}d (MN6p8604),, 27. 5,
40.1, 43.6, 43.8, 44.0, 51.6, 53.6, 54.6, 113.77, 113.84, 114.0, 114.1,
114.7, 114. ofiltered,and conpemrated tq gige gorr-hutyl 4((3-rthyiphenyineghylbgenoz,  129. 8,

130.0, 130. 1m éﬁ@n@cmﬂo@( 1afb, Ywﬁ:?:iﬁtl?l(ngl’ﬁoqaguut;]o%}fstﬁrz-%ﬁédﬁ ((325 Exanpl e 2_6 )

N((2,4-D-c oropheny met h |per|
met hoxyphenymﬁﬁhﬁmmmmﬁma@@)hﬂ@arho@dﬁu(Soong,d)tl6c1mnm13mc| ally

avai l abl e tept 0 r.i.di ne box 4 2 mol) in
methanol (1 AP oHleusa Q8D el s Bl Sy a0 3B it O iy ¢ 1

met hanol (1 filpwedby achMtbxmﬁylacemuﬁiom&h ammsnaﬂ,oo 35(134111\5[[) Ih@&acaﬁmm)

foll owed by NaCN BH3 in nethanol resul t sol ution
was sti rredn‘éfi““rcwtﬂ%‘?flgfw]@p e %?412}{1}‘ "Wéﬁ’ ?/da %dded, and
the m xt use wasureSiaks kii@dl fHOdmotheln2 h BfRHiRutd w &Qﬂﬂgmvﬁsﬁé@d'l

resulting oil was redissolved in diethyl 53 3/ 66521 PCT/ USOX/ 07187 11

MAY 2004 et hék2 Ko< IfmD), Nar Bex Rc=ip 1), P@W(lf@r @UNﬂ) fied WS04k he aqueous

il bagi ¢ P daahged baaiGa iy SRrs bAEUNERE (20 ). The

organic | ayeburyﬁﬁyddfdoﬁyi)mlb\ﬁlﬂm%) 4-théthd )@Fﬁfﬁlylaaétgmﬁl@”w&t;ﬁéhdcpwgd ve
tent-butyl 4-( - chl or ophgnyl ) net h ani no eridi ne carboxyl at e.
Yiel d: 97 r.'gse whautéamt U@ﬁc%f@qtf%@r Fﬂwh)bwl)memﬂ)-fv (1-(rert-

chlor opheny! duipib vty inesdRiaRes-iy Hﬁetﬁ@@{?@éﬁ%’/i Bdt8mide Yallissdl in
di chl or onet hane f‘?ﬂ ?yv\w/a?% adde%lguéfl i sopropy eat hyl am ne 1(SE) B%dgng%})l

mmol ) foll ovtbﬁ(bwlhmﬁéi%k%rﬂéﬂyn diosang) wehidded.dde (ciSBmiNture gvag5 rrrml ).
The reactio r & f ;ltﬁ:h wat er
(2 M) was 25 ]dnregg)ﬂ%ﬁgl t%%ﬁeﬁl%euéggmﬁh ?ted?jri% Qﬁoﬁ%?ﬂ%@ %ﬁiw e mxture
was sequenti ‘atﬂlymmﬁiaed(lmmlh Tlhie}mxt(u@ vais ki tr@sed Svith WateNACOH b, &idd, 2x15 i),

d 1 , i d d
6[\1[] ( (\é\IaZtei ( ngjﬁ%}%g%ﬁ# H)Eglhfiﬁ t‘;'})é%{l_S?lEn((r{. gﬁ? soqut%rr]x wacscz)l e%notnrt%ta%ol 19 give
but yl oxygar b&%ﬂg%@m gdlﬁicéaﬁﬁh)exéhaﬂﬁll@ﬁﬁY@f‘ﬁﬂﬂd]}%;r@gﬁ)%ﬂﬁh whi 6 aSHfedde

product was used w thout any further purificati
N- ((2, 4- Di - chittomotiae y336relh.rap Fluted (with( 1108 NH3 in methanol, and concentrated to

give the title compound. Yield: 48 mg; 13C-NMR (CD30D, rotarpers): 8 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-yl)~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 (I 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 mi) was
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15 butyl oxyear bonyl ) pi peridi n-4-yl)-4-met hoxyphenyl acet ai ni de was MAY 7004
dissolved in diethyl ether (2 m) and HCL1(1 m, 4 Min dioxane) wast !
added. Withet/éesacti on m xture was stirred at roomtenper @Cansovefiser 2.5 h,
NaOH (1 m, 6 N was added foll owed by dichloronethane (10 m). The

M Xture Was a@addl and @6 mikitR wiltsefred #¥ 1%, Bdfdre itk hstdnedntVaidS0rk reshitinpered to

give a clear sofution, The solution was added on to a col utm 20 carrying

strongly aciotlivesaedisselyedicdisthiyeeties & Hmpocxsragtnd with HE£P-A N, 1wk wh. Thes washed
wi t h net han

concentr at egh]fe%%égﬁygéea’?sh‘gﬁﬁlf‘#gﬁ ggﬂ] o%tﬁg](?(ﬁ}lg?) aéld@rgg%ﬁ b%%széq ﬁ%& ( CD3CD,
rotaners): 8nfhatic (BB>8), beldR. «Biracdd] With didhldrondeBhane (B)]mla TieDrfhnicAdyeb, 54. 6,
113.8, 113.8, 114 4 127. 128, 4, . 128. 8 130.0, 130.1.
131.0, 132. P& 155 3“%%@&) ]5“1‘61%9@% cofieegirgted torvstertsy Ble 27 -
N-((3-Meth am de
(2£3|(40Hso- 93%%?‘3% ﬂﬁ%?%’hj%%&giﬁg@é‘lé?%ﬁé‘yﬁ%ﬁg ﬁgb?‘?eg W%%h?’? _oxo- 1

- pi peri di ne ter¢hatybdy(3drem oy methP) amod )npendmetzhhm'ﬂaté G0mhp, oand

3- et hyi benzyl am n 0.12 n _neth 1 added
seatt o o o oot FhGronEthanfloml Vel ARdch o SoriEn AR RRmint (R4t B4 et hanol
(0.3 M ;]1 4 nithgl) fomereﬂbguhﬁétn@;y@nénywcgm dﬁﬂiﬁ*ldﬁ:i[} D53 ;] 085 xrnﬁamTlxderrPeratl UL e.
Auer 24 wat er t he t wa, rre

D or ot Rl e s aterat 7o ise PP 6 A8 5, BARE P S fae ot
5S4 ci 7-U4 Mﬁﬁﬁs&zas Rl YsrQhbBd] B, T@k RktufeAWastequent Aty wash@Dwith t h HC
(0.1 N I x 15 m). The aqueous | ayer was washed wth diethyl ether (10

m) and t rezﬂ@doﬁn}f ﬁxd)5 QTINNQJQ@((]@NQX%&@) @nd presgflo %f@eémw&ct ed with

b L L

pi peridine %@@hﬁé&'ﬁrﬁ@@l)piﬂeﬂhﬂ‘zl—ﬁ% H8hox Egh@ymktu:hmnrm crﬁm;tmdmt whs 4- ((3-
met hyi phenyl ) net hyl ) am no- pi per.i dj ne. carboxyl ate (50 ny 16 mmol) in

di chi or dfret MEevitpvhmny Heberayaberton N6y BopmoeheryDmstnd 18161 o6 i, 0.4
mol) follg @bx%arﬂodmbmaﬁmh@ﬂyhaﬁaﬁaﬂypﬁaiy%e%chu;ﬁ%@smédm(alea@r nnol ) .

The reaction "m Xture was stirred at roomte&erature After 18 h, water
(2 nil) was ehea@m)TAeHCT 61wl digxanes piap addeds Bie regrsonBIXDEvas The

m xture vas ¢ éli’&‘t%é éﬁpﬂ}‘?&@ d,é?ﬁé‘i‘dzti‘ 'ﬁgg&@m?eﬁlﬂ@a&]aﬁdéﬁ oy (0.2 N,

2x15 m), wat er filtered and concentrated to
give N-((3 raln:fnlqrblpbnhmpl Oﬂmﬂhifh? rcNet(u:b v(asexmactedmth water (2x15 ml), dried

but yl oxycar i Iacet de crude

product Hias (NeRstB PGl Bk b SHIROT A PG SR SRR Sfto « finf

((3-Methyl p*a&?%hg Q@&A%Y)l deidie Qa@hoﬁteﬁéﬁange 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): & 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 ﬁm:xol), 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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15 butyl oxycar bonyi ) pi peridi n-4-yl)-4-nmet hoxyphenyl acet am de was di ﬁs%meﬁm
in diethyl ether ('"_m) and HO (1 m, 4 Min dioxane) was added. The
react i oWOfil%6IMe was stirred at roomtenperature. AftercTiBoig719a0H (1

m, 6 N was added followed by dichloronethane (10 m ). The m xture was
extract ed wimh wiatadded, Tha Bixvine wad sfireel foNsotSOB ) befoid doacamdatedagi ve a cl ear

sol ution. The,: 0N 0 a colum 20 carryi. ongly
ci di ¢ cati onoBnepBaiaT A6 B9 5 TP bRl SRR HEL RN Wi ¢
nct hanol  ( ﬁWl_@in)l). 'HmoboﬁibiﬂgédqWOlhﬂlaglggwMﬁreﬁﬁg% mﬁﬁ%@%@mﬂo nEOBEeNt ; at gd
to Ive the conpound. Yield: 48 ny; - rotaners):
20.4. 26.8, (P%ng&h&6‘%3*,‘“4‘%?392"‘12%’?@1%ﬁl%?f%ﬂ@?e @&S@ml)slﬁﬂs@mmﬂal,

114.0, 13, lorgdd@laders bade driod (MR5EG,) ahd dorRenthlel: - 8. 1,
128.7 129 8,rg129.agfrsl37. 9 1(218.556,4)138.09, cf%&%&%&?@%%?%& 7

Exahrrpl e ﬁ8 -uski Mtﬁe_ﬁraayﬁpbm%Hnyﬁ)sf(r)mﬁdn?Ivv)asBis(qu'tc{d@iiiidiﬂamﬁref thhpe G-mi). .

met hoxyphenyl acet am de - 0 a ut jjon of commercia

avai | a)tgloe tyn’thogfﬂpg’}eg?:l%%}? %%i%%ﬁ&qgé”“é%b?‘&ﬁdé’y(%oo ngy, 2 erDI) in
net hanol (1 nitthoapiedAieaietlendy(Bemnge?.0 38). Nyke bR HidtGre(wad &tid@h at!| MO )

in methanol (1 ml) was added acetic acid in_nethanol (1 M 1.34 m)
fol l owed by T TRIHT Hobs Wager £2 mD wasadgd) Aftgrpdditiend2th ng sol uti on

was stirfed @éhseemt.RePONEh Walsdddl I8l rtdmbb wibal8hctd i 11M
2110 WD 01/ 66521 PCTI ﬁgmlgﬁa% addec?, and Vtvhe m'cxture I)\/i%%ﬁz?'??qfed for |1

h before it 3dS mbreedwatea{San!)THe areasid leyengyas dii¢d WagS@edindsol ved in

di ethyl eth 2 tracted with HCl (0.1 N 1x15 m). Th
ayer vas. wiSHATHEETR CHRAOGEER TAoe) e bl ol 7 96850 1 Nacy)
until basic oqohnS) carBehpit@netatand Adonbicharit R0 mhbRNRsih 2 QL) - The

organic layer 5 was dried (Na2SO4), filtered, and concentrated to give
lert-butyl AEegshed withpraryel e B sndehtedovish K8 MNilsria methenelxyidat . Vi el d-
142 ng. To a solution of ter-butyl

4- (( 3- br BropREHPHRIeE thgivg teititls compormdi HGEMI@EAg): 828.5 BOL.HE.6, 744 mmol )

ol ) ol | oW BY RBbLy R e, L DTEHE 105 0B 29 8 nirol ) -

The 10 reactizen, mMxi,uleowpsg.stipsped at roomtenperature. After 18 Ii,
water (2 m) was _added. The mxture was stirred for another 2 li. The

m xture was sequérPFHls 0 v HffsMlefiphenpDmethyh--(pivexddm4¥) | NaoH (0.2 N,
2x15 ),  anfhep@ulitabidt Pecid-pd (Na2SH), filtered and concentrated to
gi ve N((3-bronmophenyl)nethyl)N-(I'-(ert o
but yl oxy®ar bony| i5i periien Ricqmpengia evrsieble rehitylfcetoahpigeridicthe crude
product Was carhoxylate (1.75 g, 8.8 mmol) and 4-methylbenzylamine (970 mg, 8.0 mmol) in

methano} (7 ml) was added acetic acid in methanol (1 M, 6.7 ml) followed by

NaCNBH3 i methanol (0.3 M, 30 ml). The resulting solution was stirred at room

temperature. After 20 h, water (5 mi) was added, and the mixture was stirred for 1 b,
25  before it was concentrated. Flash chromatography in dichloromethane:methanol 10:1
gave terr-butyl 4-(4-methylphenylmethylamino-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 m1),
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15 used wi thout any further purification. N ((3 .Bronmophenyl)net hy{l\ii- N-A( 004
-(tert- butyl oxycarbonyl) pi peridin-4-yl)-4-nmet hoxyphenyl acet am de %

di ssol wed oimesdret hyl ether (2 m) and HCl (1 m, 4 |vipeudopyage) was
added. The reaction mxture was stirred at roomtenperature. Alter 2.5 h,

NaO -1 (1 m f L Ahehicar . The

m xture was 1»&(?1?';%% ‘2@5\7“??1%9%%&(9@@?@?%1?@&?2396?%E%gx‘gis%@ed@ﬁﬂt ered to
give a cl earTig0diidd Riterial BRs 8iRtdHdd OR dieR 1@1@%@%&3@(@! Mrmbxaﬁ@ﬁryl ng
strongly acidic cation exchange resin (0.3 runol/g resin), which was

washed ~ wi t ihreTheaiestiop Fguye Was stimefl 4 Fenmeigmprnature; ddten, N#OH¢6 Nahol , and

o o 63 €] bas A (b G S SHTRONRE (1 Qg e it plB s il s
113. 84, 1514 watkd@xP) hP2diRed|(N5, 50 ) 25dTilteR2B uigﬁezmeaxzs:siuiipn.m.sa;uﬁaﬁd 5,

129.7, 129.8, 129.9, 130.0, 130.5, 130.6, 140.8, 141.8, 159.1, 173.3,
173. 7. Exanpye d@ded op (o-coPhpen carrymg strongly acidic cation exchange resin (0.3 mmol/g

Y1) el HGR b aéﬁ%#ﬁ*\é%fﬁ%ﬁ@@ﬁéé trgadetyed withdfragiHs in
added 1 ans ORARPREMEETSTR oG el SAmpORR. Viobt PRA by MRet ¢ atid

i n et hanol (4D, Yot4mbis): samdg@@qbl mmr@omplmmmqieamsmtfwmlzﬁﬁo 3 M
4.4 m). The reactlon m xture was stirred at roomtenperature. After 48 b,

wat er (2166 6N, AX6.5,044 N 8XE] 18653228 PET2BISC) Y2821 828 411129 8pk34a8]dasl2, The

m xt ure was r.a ef ore concentrated and redissolved

i n diethyl e]t%ﬁediliéeg% 11??16)3 P%I'#ﬁé%é&ll}?g | ayer was extracted with HC (0.1 N,
2x 10 m). The cqin}e3pONgELIMe eByMRehyh Neat sigeMiiny-MaGH (0.2 N)
until basic (pH>8 )Inﬂﬁl'he m;:.<(ture]]\f3/'}'/a}l}§H exl??ac%’gd \%?ﬁ di chl or onet hane (2x10
m ). The cordhegztpropignaaite (20B(E78-2ere dri ed (Na2SO4) and concentr at ed.

The crude producty @ln%f r cati on was
di ssol ved in di chﬁoo%gym{aﬁ\gﬁgonzﬂ%gl)l%&am?gapro Me(%)%ef a%&mﬁlé 284 ng, 2.1

eq.)  vastsadduhoxsloiel Gibd, b§ mmolymHongihlbrzhaueio( Ttk o0 w@nc(lB@? nag, 2.0

Th ft 18 h,
vater (2 m kgLl NS o i Ben M BIRED BIMSBALE. % 10 S
was added. TRECNBHE in metharso] @x3 Mado ed). The tesilbbo(WdioB ws stirBed d@3oork) , and

water (15 m). The organic |layer was dried (Na2SO4) and concentrated. The
crude produdFmRH§‘“Feeé| é@ﬂméwtqrﬁ%\tmﬁéﬁedmdﬁhwu%we“aaérerae%ﬂ?riaa a

colum carr gt&agr&&haénﬁ‘z&é&j&:ﬁasl?é}hbﬂ&o?é Q?cﬂo?&h&hin@vﬁetﬁ%l {@ resinj,
e

whi ch was was ano eluted wth 10% NH3 in
met hanol 20 arghve rert-butyl 4- (4-methylpheny])methyl)ammo plpendme carboxylate. Yield: 2.4 g,

98%. To a solution of zert-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-phenylpropiony] chloride
(0.078 ml, 0.53 mmol). The reaction mixture was stirred at room temperature. After
25 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 HO (10 ml), dried (NapSQy), 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,

30  NaOH (6 N, 1 ml) was added followed by dichloromethane (10 ml}. The mixture was
extracted with water (2x10 ml), dried (NapS5QOy4), and filtered to give a clear solution.

The solution was added on to a colurn carrying strongly acidic cation exchange resin
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15 concentrated to give the title conpound. 13C-NWR (CDC13): S 28.5p ’3@”1?[][]4
46.6, 47.4, 50.9, 54.7, 62.9, 113.7, 125.5, 126.4, 126.6, 127.4, 127.9,
128. 5, WIBM@6s2129. 6, 130.0, 135.2, 135.3, 138.0, 158. 2PCIﬂ}§02071§<anpl e 30
- N ((4-Metbyl pbeny!)net hyl)-N(1- pi peridi n-4-yl)- pheny] acet am de
(26HCH78- 1) 213 theho¥gyedin)iwitith @his waRPEWCH Akihinod (3d6luailnlaed tRked-vitd 1%

4- oxo-1-pi peridine carboxylate (1.75 g, 8.8 mol) and 4-net hyI benzyl am ne
(970 ny, 8. ONkipoh neihanolpedtanaht{1gd Mg)vemntkdmmoameﬁ’n@d :Adind:;ilAChet hanol
(1M 6.7 mM) followed by NaCNBH3 in nethanol % 30 m). The

resul ting soNMR 6:PyRB, retamerseicd 9.9, 5dn?9 Deliperh e, 3ﬁcf7t‘é0rz 23l fater (5
m ) was added, and the m xture irred f et was
concent r at ed A& 12319 é@ﬁ*@nﬁ%@bﬁ’ §/’1|2%\ d}%rﬂ ﬁ%hé?ﬁﬁné%ishgm%fo 1 gave
tert-butyk 444> Y ?/i@memgjirmglgyh)@m no- pi peri di ne carboxyl ate. Yield:
2.4 g, 98% To a solution of tent-b

4- (4- et hyl pheny | Fxampig I3¥ aiﬁ-ﬁﬁ‘bl‘/{ﬁ%élaﬁ%vﬂ@efhﬂirwwpﬁt’lé“’( $0lny, 0.26 mmal)

in dichloro ]% ﬁh #F[ s di i sopropyl ethylamne (0.11 m, 2.4
eq.) followe phe acety oride (81 ng, 30 0.53 nmol ). The reactlon

m xture was sti rr'BmIaamlumammﬁcbmﬂzr@lwwelablﬂtarebutﬁm bro-hvaipgriding 1 nl ) was
added. The mx r,red h b it her (20
n) was addeElar gathLﬁ’ -8 fHigo i ﬁ’ rea@t {:F%\/vlgl Mo0.2 N,
r271X)15 mé,logén-l‘e’&gnﬁqg’ﬁﬂ)dﬂlasjadmﬁ&lﬁcﬁ&ﬁﬁﬂmﬁﬁﬁﬁhl M$2M(5m.ﬂd mmw(t@/ 2 N, ﬁx 15
, and H 1 ri Iltere nd concentrate The
crude nateri b@@ﬁé‘?&@‘gdsgﬁgigg@lﬁc&sh@?gf “tfﬁn)w%f‘rfgﬂF@ PPN i n
di oxane 1 m r i tur e.
Ator 2 h, MorRSy AR WS PRI W B8 ey SORAERR N P10
m). The M X befbe ivass axitansrated.(Flash ichrobatugtaphy @Bxdmornm)ﬂ,hmh'mahar(dﬂm$o4) and
filtered to |veacl Qr, 80 e..sol ution .. was t col um
carrying st r%h‘@ltiﬁ'&e ((,4 Eﬁhyh’he’g Eﬁgﬁggm}ngéjﬂ%nweﬁarbo qete ﬁ@ld ?#) whi ch
was washeg wogdh. T@s l@@ﬁﬁﬂn df@éﬁﬁbﬁb%—(@ﬁdhﬁbhﬁn@ﬂmﬂhybaxﬂﬂﬁ/wdmn met hanol ,
and concentrat ed to ?SP e the t|t &ﬁ%nga g{ﬂ ol - 13C- NWR
(CD3OD, r ot afEPEYlaip{EPgng -§6m§°1 a%?f mll?(af)a 1, 44.4, 51.9,

54.4, 126.1, 4}{ ﬂe%gleZh 1e6in 013 Gnid2. 12%)&11%28@1? @zsnﬂ&o)ac%&l 81orid28. 9,
129.4, 129.5. 13 135. 2. 135. 6, 13 136. 3, 137.2,172. 8, 173. 3. Exanpl e

3L - N, (( 4- MeLOGTgrb Ry prrathyTly Teos R B3 e ShiTad g rposg Ciperatre.

20 h, water (1 ml) was added. The mixture was stirred for another 2 h, before diethyl

20 ether (20 ml) was added. The mixture was sequentially extracted with HC1 (0.2 N,
2x15 ml), NaOH (0.2 N, 2x15 ml), and HpO (10 ml), dried (NapSQy), filtered and
concentrated. The crude material was dissolved in diethyl ether (2 mI) and HC} (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 (NayS04), 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 mi), and eluted with 10%
NHj in methanol, and concentrated to give the title compound. Yield: 18 mg; HRMS

(FAB®, NBA) (M+H)" 355.1841, CzHz7N,OS requires 355.1844; LC-MS: (M+H)*
30 3551, 1 2.62 min.
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pbenyl propi onam de (26HCH78-2) To a solution of commercially available
tert-butyl 4-oxo-I|-piperidine |5 carhoxylate (1.75 g, 8.8 muol) and(l T MAY 2004
4- et hyWbemagszam ne (970 ng, 8.0 mml ) in nethanol (7 ndT/vesagde

acetic acid in nethanol (1 M 6.7 m) followed by NaCNBH3 in nethanol

(0.3 M 30 m). Theahpesht Mt} Eéhiﬂ)&&t 1j-NL@higdridiRQyp.-t Cni perarure.
After 20 h, water (5 l?1) \/vaNslgdz’addedH3 §Stn”}l xt(gfbe v!\‘/as sfs:lrred for 1 h,
before it waBhenowzasstamite (26BCHIB-4 hr omat ogr aphy i n

di chl or onet hane: TT?‘S Q?ﬂﬁ’t};on]tq gmlﬁ'grcgﬁy/ Mat‘bIebtyitt-‘ﬁlqul qdane 2.4 g

4- (4- et hyl phenyl am no- di ne carbo
To a sol uti orarbfxylate ¢1~7r5tg, $18 m@@an@émw&t@nWIMEl@iﬂO)ragnsmnmobeml di ne

car boxyl wr Q- e di hIor s added
di i sopr og%/I e&h&ﬂm(%%lﬁgasﬁﬁﬁaceg tgzmlo @\?\Igd gnﬂgtbﬁ?ﬂé’ﬁ %r opi onyl
chloride (ONAZEBRl;,in thefidnsh(es)M, B'Uml) F’Hﬁ(‘IESuﬁmorEbPﬁhUﬁ @ayEiredtat food at room .

tenperature. After 25 20 h, water (1 m) was added. The m xture was
stirred for tmpetatie. After 2B b water (@irel typs added,lvod tT(ﬁZ@lxmrt}wv.aSmdd@thhe

mxturewass | d,wit 0.2 N,
as 1y B o denfistel SF oMbl b bt B ipDoronietihe Belandfly (72
‘(Ij'he crude rraig%?euca* buvgs4-(H-ssthlyipheh il nethy@myto- Iﬁg‘ﬁgﬁéﬁnd@mﬁx)ﬂa&nﬁ:e&m.%g M in
|oxane e reacti.on m xt e S, stifre t roomtenmperature.
After 2 I % %—Pfoéutﬁ 0{‘W§nt>¥<\]a‘§ %ﬂgg}ﬂlpg ) ) TP et hane (10
m). The M XE by Yis(80 @, oashﬁﬁolwﬁdlcmfo@lemﬁ&mmnmwas a@ddded (Na2SO4), and
filtered to give a clear solution | uti on was added on to a columm

carrying st r&HgPipPRehylamine{0ild mlexé ﬁ’&h&élof"’é@ Py Phgnoxyagerchienige (MY D1/ 66521
PCTI US01/ 07 %Z) 3(5@ rémbqnﬂie/ rEhcliSiP it ture Wis g{ﬂrré’ﬁa:ft ¥ Q?rg)eﬂtﬁrg e‘%@‘% hgpol (3x6

m), and el ut with 10% NH3 1 n nethanol, and concentrat to give the
title corrpouwater (Yiral) apas ar@ed:g’fhem@nnm s@@m@@ anp@emhirbsfore Gethgl @her27 4,

29.0, 31,4 4 1

126. 15, I26. é?’ Y addf‘igﬁ’ﬁ ’mi'i‘ée ‘%as %‘éengﬂg;?‘gfaéte‘? §§Tﬁé%€§g" £ %6, 2,
137.0, 141. In)IK40R,(0.2 78 2915 kT ar HEG @B, &#d (N2S0y), filtered and

N- ((4- Met hyl phenyl )met hyl )-N-(t-piperidin-4-yl)- (phenylthio)acetam de
( 26HC1178- 3)coheeraragd| The condeghaterpaimnas dissdlVved invmityh bther ©em aisl ] (4 M

(575 e 0 i o TR AR 7
nmet hanoi (1 N:OB ((7Nn11 mif whd Mfd@}pwmwommmmmmn( The3mMurd@asrl ). The

resul ting sol ution S Sti t,r er ure. After, 20 ,,vvater 5
ok 2 B b B e DL TR B0 B SOt o

The solution was added on to a column carrying strongly acidic cation exchange resin

9S%

(0.3 mmol/g resin), which was washed with methano] (3x6 ml), and eluted with 10%
NH3 in methanol, and concentrated to give the title compound. Yield: 24 mg; 13¢.
NMR (CD30D, 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-
chiorophenoxy)acetamide (26HCH?78-5)
To a solution of comrnercially available zers-butyl 4-0x0-1-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
NaCNBH3 in methanol (0.3 M, 30 ml). The resulting solution was stirred at room
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before it was concentrated. Flash chromatography in

di chl or onet hane: net hanol 10:1 gave tert-butyl 11 MAY 2004
4- (4- meWyuHieBily 1) net hy 1) ami no- pi peri di ne carboxyl ate. REBUO/NI g, 15
98% To a solution oftert-butyl 4-(4-methyl phenyl) et hyl)am no- pi peri di ne
car boxyl at e {eBiperughre. A6 20rh,nwdtgr (b ml)iszsrmﬂdfrdomﬁitham@ctﬁﬂ:v&s aﬁﬁedvﬁsl added

ohl ordar (oo hper nesgain Hesn Firgmrirhin ShfFerdn e @anl LG 50! bom
tenperature. §Afctt§42 “butgP4- m—mwmz@herﬁygm%}/nmao@qﬁﬁdme Blﬁofgll@(é urrﬁdvm gstirred
f or anot her , before diet was added.. The m xture

was sequent i 9FYoyTex soluitansd taff- %/W]Hfﬂ“ T@h)riphﬁny])@%gﬁ)wo PREEYING 0. 2 N, 2x15
m), and HQ, %rg%gqgtd,goqﬁ% 896 (AN chickdrhd @R 1. @Hﬁ%w gonpgentrated. The

crude materia issolved in diethyl ether and HO (4 M in
di oxane, 1 nilisopiipelcthytotnedf. 1&@11m4eqy®§ow@dby%dﬂamphmmac endgr e.

)< e i o 1ae st PRI G, ol S BRAIE AR ).

and filtered20s, witsrg1 anlpwaseaddsd The indire w‘ﬁmetusadlfmtérmmem&h ftdediedyl t 0 a

col urm car 1YL 09 Shrehadel dhs e RO IORE W
met hanol anéxpmf;em(mg@w Qxﬁ'ﬁ«ﬂg Al & U(tlbﬁﬂ)cﬁﬁ’&p%kﬂﬁso? glieted 481 My, HRVS
(FAB+, NBA) (MiH)V 355 1841 C21HI7N20S requites 355-1844: LG MB: ( MrH) +

30 355.1, tr c&;c&&ralfﬂdﬂThé&QudA&ﬂé:ﬁaﬁ%s?dxsﬂB@Eﬁb.tSﬁlﬁ:ﬂ:Ql?ét&?(Em@rmﬁélci:ﬁzlM

N-((4- I\/Ethylphenyl)rret Y. | peridin:4-y phenox ac a' e
(26HCL178- 4) Wrokpngdy iy ﬁﬁfﬁaﬁ:{‘ e P T‘We&\?éﬁ%‘ﬁé‘l’?ré {]}E

4- oxo- 1- pi pe'NaéH"S@N qaﬁlgaxyidaé@foﬁiéw2§b>gmcﬁel%mmha(wrm@l) %eahkweb»e&zyl am ne

(970 ngy, 8.0 net hanol m ) was added acetic acid in nethanol

(1 M 6.7 ni pxtfaster suibavary (Nsl@msmﬂ%mﬁaaﬁﬁ'a}a@nd {ibersd 9 2igre glear polutipm
resulting solution was stjirred at room te wa
) wms dadedhe sz Hdetlondo AEtiSt Famatt Ropey Hre dplirhiatinel el
concent r at ed g Fhasiye GEHNRLAOH AR W FBIheER(NEthBNedRRidaRe 1891 1 gave
tent - but yl 4 (4- dnthyI pheny]) net hyl ) am no- pi peri di ne car boxy| at e. Yield:

2.4 g, 10 9883 i methafidl| andiconcenfrattdtotgiveuthytitle compound. Yle]d 21 mg; 13C-

4- (4- met hyl phenyl ) met hyl ) anti no- pi peri di ne car boxyl at e 026 mol )
o o R (oAb oo 1 SELP6D, St BBt o oe HET T 12 M 5. 4

aatti on i i1 HAd Qo NG det Roldis o eat by 0 s 8 BB s 4ar ey (1

m) was %ide(igf, d N6l 17, @5 MRS 6814] reverd for anot her 2 h, before diethyl

et her 15 (20 ) was added, The m xture lS1uent|al Iny extracted with
HO (0.2 N, 2x15 Example 35 - N-{(4—Methylphenyl)methyl) -(1-piperidin-4-yl)-3-

methoxyphenylacetamide (26HCH78-6)

ter (5

To a solution of commercially available ter¢-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 m}) 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 b,
before it was concentrated. Flash chromatography in dichloromethane:methanol 10:1
gave rert-butyl 4-(4-methylphenymethyl)amino-piperidine carboxylate. Yield: 2.4 g,
30  98%. To a solution of ferz-butyl 4-(4-methylphenyl)methyl)amino-piperidine
carboxylate (80 mg, 0.26 mmol) in dichloromethane (1.8 ml) was added
diisopropylethylamine (0.11 mi, 2.4 eq.) followed by 3-methoxyphenylacetyl chloride
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m), NaOH (0.2 N, 2x15 m ), and H20 (10 m ), dried (Na2SO»4), filtered and
concentrated. The crude material was dissolved in diethyl ether (2 m) Mapdgp
HCl (4w oi/65di oxane, 1 nml). The reaction m xture was Strhi/uge/@tis? oom
tenperature. After 2 h, NaOH (6 N, 1 m) was added fol |l owed by

dI chl oror et fe@ﬂﬁogdgs mn)ol) TRE rdabfdrhB 1§ aL@nRY bt REheEWritke WREG0( 2X10
dried (Na2504 and filtered to give a clear solution. The solution

vvas "added ot weter(lcwhovas adead: W%@D@w vy preddpranetherd howfassdin@ibe resin
(0.3 mmollg, el ut ed
with 10% @?Lﬂm?‘ﬁ%ﬁ%{i‘d oncgeiﬁ’t%r%e?g%%%o B?}\?g&%ﬁ%hﬁqll(%g@gnpound
Yiel d: 24 ngx1130, m«mmlsnﬂp an@HsD: (1 m19d8ed Mar 80,2 flteted 41, 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. 8on<mgat4d Thegngle mapgiab was digsobyed i digthgl etliez (2 @) 2@ KA (4 M36. 1,

137. 4, 158.

No( (42 vt hy EbGRAGHY bttt soebt BB bSud hatatined st sqmperature. Afer 21,

chl or ophenoNa)CHbﬁ Em ) W 2GHTAB6YedNy dicldabuiethane @O mpmﬁemmlm

avail abl e ter:-buty] 4- ox&_’%- pi eridine 80 carboxylate (1.75 8.8 nmol )
and 4- met hylebE%Pz'iﬁ‘aﬁ*i'Wéte{ 0y) dgebNaas )1 pRA }ﬁ%ﬁmr&b‘f”@%ﬂaﬁf gRs added
acetic acid m n_net hanol
(0.3 w50 e SR PRRaqep “%wa?dw%ﬁ P et o Ps R 200 60
WO 01/ 66921 (8.3 g 26103 wlmﬁbdésasﬁ@maﬂmwm(%um.an&\fem-)a wifh e wat er (5
m ) was added, and the m xture was stirred for 1 h, before it was

concent r at edNH{naséthatol, and togespsd m@mltbdﬂtwmmbm&’zmmﬁamgplwﬁo 1 gave

tert-butyl 4-(4-methylphenyl)neth I)am no- pi peri di ne carboxyl ate. Yield:
2.4 g, 8%N'I¢B(§}D3@£_‘|n‘¢t@tnerg)‘ Bt Hr.9,26Gt 91.7, 41.0, 43.7, 43.9, 44.4, 515, 538 54.5,

4- (4-xnet hyl phen i di pe carbox | at e 0. 26

nmol ) in di éﬁiéof‘%?n%tlﬂé el %413 él‘%ﬁi BZD\Haézla%}dégl %p‘;zpé mne (0.11
m, 2.4 eq. 268l 17ved3py, %@h%mfzs@orm%wt 1(5blsomd@ 17§@ 082 m, 0.53
mml). The reaction mxture was stirred roomterrperature After 20 h,

wat er (115m) was Examele 36r+i8-(h'r1kitemﬂ@l\faasl)@ﬁhw)é‘&(lf-aweaﬁurﬁw 42 h, before

di et hyl & LetdRTdA BREEH m xture was sequentially ext ract ed
with HCL(O0. gﬁll\ll 10”%?1% mﬁ Na.OH (ﬁaﬁz N, 2x15 m), and H2O (10 nl), dried

(Na2SO4), filterdd agntition ofiecarmeraiabylavailpide eartiblesylreever 1-gipendise di ssol ved in
SV PRI 00 s d B SUSE Olag r
fol | owed by nthtlahblf7oni tMas rdded S0ctiwlagid 1T nethanod t{LVE 6Wasl) followed by
20 NaCNBH37 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 terr-butyl 4-(4-methylphenyD)methyl)amino-piperidine carboxylate. Yield: 2.4 g,
98%. To a solution of tert-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-fluorophenylacety! 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 HC1 (0.2 N,
30 2x15ml), NaOH (0.2 N, 2x15 ml), and HoO (10 ml), dried (NapSOy), filtered and

concentrated. The crude material was dissolved in diethyl ether (2 ml) and HC] (4 M

in dioxane, 1 ml). The reaction mixture was stirred at room temperature. After 2 h,
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extracted with water (2x 10 m), dried (Na2SO4), and filtered to give a
clear solution. 15 The solution was added on to a columm carrying siid\yI2p04
aci di c voavir@szexchange resin (0.3 mmol |l g resin), whi chPGRESBAIHEEd Wit h

met hanol (3x6 m), and eluted with 10% NH3 in nethanol, and concentrated

to give theNJdH & NOMpouwn adaédewbwealbymloi&ﬁethm((ﬁozm mnxotramr s) 8
19.9, 26.2. 27. 8, 43.6, 43.9. 44 4. 52 116.

126. 2, 126. Zxtrackeal with yotgr @x14 pg), éﬂedl%zsio4)1%‘ fétmﬂé@ giye ailﬁr 561““2%4 4. 20
135.6, 136.4. 137.5 157..1. 1609. 4

N- ( (4- Met hyl’%‘ﬁ QW}I?W%W?CI % ?(Of QFS’ %?aﬂ"ng zf %r%fy guﬁc cation exchange resin

rnet boxypbeny h%ﬁ&]ﬁ’%ﬂeﬁhﬁ whB IWEhEShdd)wiliona@nael Bk an), ehid eeeamitaileld y
avail abl e tert-but 4-0xo- 1-pi peridine carboxylate (1.75 g, 8.8 mlol)

and 4- rretshylmmhama 2@ Zhcamatdd. 16 givatte)titievomPoundeY feith 06 mg7 110-) was
added acetic acid in nmethanol (1 M 6.7 -m) followed by NaCNBH3 in
met hanol ( 0.}MRI(CBGOR, )"otalﬁtre) ﬁeléw t26d9275*bl3ﬁt7t 3919,\Aé§ 43.8.r4dd5 kb, Bdom
tenperature. After 20 wat and the m xture was

stirred for 1148, 115obf1(1)5 3. 126. 1wé Bdﬁ@énpﬁe& &t 4 Iﬂl:”%hl%)fﬁ! sifet:dgf-Aphy in

di chl or onet t Bt I
4- (4- met hyl Qﬁg% %-ﬁ S I'lg@?,)13%Q}n%§6 gg‘g?izdﬁ?eg ?ggr%c})z%ﬁaltg . Yield: 2.4g, 30

98% To a sol uti dxaofple ¥+ NideMethdlhen yamnethy BN Cypiperidinrdgyl)-38rdio- pi peri di n
car boxyl at e 0.,26 . nr nol | oronet hane (1.8 m) was added

di i sopr o‘ﬂyl é{’ﬂg?g&{hﬁ%ﬂf‘ﬁfﬁ“ﬁﬁ% &dj&ﬁs%h) fol |l onwed by 3-nmet hoxyphenyl acetyl
chloride 61 WO Oﬂfoﬁﬁdaﬁﬁmi?ﬁifédd‘&ﬁ}}bﬁﬂ)wv?aﬂ(ﬂ% temghutgl. 45®tommb§nd1ﬂ'd1e reaction

m xture was stlrred ro, tur After .20 rﬂ) was
added. The rfshogylat e\ﬂgé's §té) %a'ﬁ“é'“gwg?nz%ﬁﬂ“m%(g?&?év@ %Wy)l et her (20
m) was add%demﬁe(mntms eddwaca@qumﬁ hﬁiﬂaﬁolQXM Aty folioted b (0.2 N,

2>d5 m ), Nad Il\éfg,% W?e and, H20 lél ‘%Vé’ dried %2804

filtered andVae &WF‘Q?‘E’&I(O% 3@ piN heEes RGO IRon Vi SWETAAL P d| et hyl
ether (2, m) ]

stirred &t t?)‘BPﬁr?tél et at uor%wa%f ?3(%%%1'?%%83 P g h %WI%Q Wiad)s(fu;g ed

foll owed by uimhitmasmdem Fﬁshﬂt})romiﬂograph»(mldncéﬂmcthwm@mgmw th water
(2x 10 m), dried 2 n ered. ta. t The
sol uti on vvasgaé‘affgd'g‘%jﬁ @ gt%lalﬁ %1 1?' (RITORE fp% mﬂ?arg%)?yof‘ tec%@g#lio&r)lg ‘exchange
r|68l nd10 (g-g%%nmld@Mﬁﬁbnaenhbwlat(MEsh\mehﬂgmmmngm pinexiding ﬁxG ni :) and
elated with 1Q% an congcent t |vetet|te
conpound Yifé}’ft?g‘ﬂ?@'@%mgi @E%g’éii"q é‘ﬁ% W49 26 3 7.7,
41. 0, 43, ﬁ&hﬂlg&keio 15311 &.4 ) ﬁ:llowé‘ﬂb}& smamﬂwxyphenylacem

112. 6, 114. 3, 11 5712100, 121. 2, 126. 1, 126. 8, 128. 8. 129, % 129.5  1i29.8,
134.8 136, cphlor@s(%(ml@b 053 mrgl).of he Tepption mipggre yas giggpdatropiny’ g 173 5.

ternperature. After 20 h, water (1 ml) was added. The mixture was stirred for another
2 h, before diethyl ether (20 mJ) was added. The mixture was sequentially extracted
with HC1 (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 stured at room
ternperature. After 2 h, NaOH (6 N, 1 ml) was added followed by dichloromethane
(10 ml). The mixture was extracted with water (2x10 mi), dried (NapSO4), 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% NHj in methanol, and concentrated to give

the title compound. 36 mg; 13C-NMR (CD30D, rotamers): 8 20.0, 26.5, 28.2, 35.1,
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15 Exanple 36 - N-((4-Met'lp)ienylJIxietbyl)-N(1-piperidin-4-yl)-4
fl uorophenylacet ande (26HCH78-7) To a sol ution of COhTTEI’CI ally avai 1aloMaY 2004

tei'tbuw odesd@x0- 1 -piperidine carboxylate (1.75 g, nd
4- et byl ben. zyl am ne (970 ng, 8.0 mmtl) in nethanol %‘3’%"%8% d

acetic acid B#7npfHany, 5( §, 93, 64, 9, ls)osf 44 3480y Ry 20y M%‘%Hﬁdsﬂ met hanol

(0.3 M 30 m The resul tlng sol ution was sfirred at roo erper at ure.
After 20 h, @rlléa 149843 GHded ], 13ad, 12868, h2X3,uBL.Onds. S lR6.Bekd7fopr 1 h,

before it Wags LONGERL iﬁquﬁﬁl £sh ?)%r%)ma_t ography in

di chl or onet han€:’ni et han gave Teri - butyl
4- (4met hylphenyl )Emrhple):’:an|N-((61Mq:tbylpﬂmwn&ﬂi}b}ous(l-@ilﬁ:rid\iﬂ-ﬁlyqu-Z. 4 g, 98%

To a solutio iert.- bt 4- -net hyl phenyl ) net hyl ) am no- pi peri dine 25 °
car boxy| a% ?@6 or%’enﬂa 6&#4}& | oronet hane (1.8 m) was added

di i sopropyl et hyI a'm; Ieolﬁﬁonldfcahme?olély%qm)abfc%ﬂz BUSH4-BYo- ‘i*w!eﬂa{n@phenyl acetyl
chloride (0.0 The reaction m xture stirred at room ',

t emperature. C%P‘?}é’llatc @075?‘8 S\ﬁd%’@P) end frimethyibsnzdrate (STAmz Romel) was stirred
for anot her %e{han@‘ﬁﬁ{l?wggﬁHWiceh@ﬁ%ﬁ%&m?(ﬁ%ﬁ%%&ﬁ%y g, M xture was

sequentially extracted with NC (0.2 N Y2 N, 2x15
m), and H20NeGHBHI)n npthianel (0832S04)1). The r¢seltiog selntibn wontiend aabed. The
crude materi al was dissolved in diethyl ether éé nil) and HO (4 M in
di oxane, 14 niemperpfe. gnwﬁfrﬁﬂi‘lbw@v?a%id%dc apd be maxtuyegranstimapar dtur e.

After 2 b, 1be¥oMYw%%ﬁc&?rat\é@ @%@%ﬁ%ﬂ#ﬁ%h@&&ﬁzmm%ct{]&o 103 M) was

added foll owed by dichl oronet hane e mxture was racted with
wat er (2x 108aveyerr-Hetybd (4 N&@%@?ﬂyl)awﬁlﬁ)ﬁdmemwnﬂme gmbex)datcliélaltl 28lgut i on.

The solutio o) aci,di c cation
exchange reg?gr?asrcagmm(ﬁlrb/ﬁéh&tﬁ%wﬂv}\ﬂﬁ%ﬂ%\z@% ?1 gv\hpﬁ flrlé’?hanol (3x6
m), and el m%hbxwattd"(wm%,ﬂ2&H3nolhmr®dhlmmnéthammu8ﬁﬂmea"ﬁddad ed to give the
title coppou 26.1,

27 4 307, Qe B i3 e STl oRas) o b BaRet usai dorktes 5

126.1, 126. 799128053 rﬂ:ﬂ&l)&‘heié@néhmikﬁﬁe Was sti?d & roddQefp erltaﬂeﬂﬁer:ﬂ@l 2,
131.6, 134. 136. 60.9, 163.3, 172.7, 173.2, Exanple 37-
N- ( (4- Met hyﬁbﬁ‘@g?l(?m‘ﬁ%a%dﬁlﬁ ¢ B 5 firzed,fpy ansther 2h, befgye Sty

met boxyphenydthtﬁm(ﬁﬂﬂ)d&s(a&&ddﬂfﬁ&n&}ur&’ﬁra@soﬁ@édﬁh]lﬁ&h%te&W‘T—I@' @khy, available
tent - butyl 4-qgxo- é\Pa(qu);_%rldlne carboxylate (1 8.8 mmol) and

4- et hyl benz%?i amilh -5); 2d Sanbyepd 29410??@5%‘11@3230% Jiltovad andided
t th |
scelc o L gl sl orpd b tom T oy fano

in diexane, 1 ml). The reaction mixture was stirred at room temperature. After 2 h,
NaOH (6 N, 1 ml) was added followed by dichloromethane (10 mi). The mixture was
extracted with water (2x10 ml), dried (NapSQy), 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%

NH3 in methanol, and’concentrated to give the title compound. Yield: 22 mg; 13C-

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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15 tenperature. After 20 h, water (5 m) was added, and the m xture \r,ﬁi
stirred for 1 h, before it was concentrated. Flash chronmatography il AY 2004
di chl ore@enlsasd: met hanol 10: 1 gave tent-butyl PCT/US01/07187

4- (4- met hyl pheny] ) m et hyl ) am no- pi peri di ne carboxylate. Yield: 2.4 g,

98% To a sol uti oPxhpit E%Nk(mljdeth@h(hfénymhﬂyﬂphbﬁyl ) met hyl ) ami no- pi peri din

car boxyl ate 0 , .0.26 n chl or t ha was added 20
di i sopr opyl e‘&ﬁﬁ?gﬁieﬂgl%’ﬁwﬁ 1. y]é'?‘ﬁ' phﬁ“’)'mf@ﬁaﬂ%@ Bé]@&{gﬁ%o

2, 5-di - met hOXYWW&ﬁﬁﬁIo)ﬁ'ofS&ﬂhﬁl ﬁ&n&ﬁmeﬁx%yﬁohdlﬁe @Ssmgqlzhnnamamneactl on
mxture was stirred at room nperature. Afte water (1 .m ) was

added. The nﬁﬂﬁﬂlulbéﬂmh)éiﬁ@@e‘ﬁgsﬂdﬁmaﬂB’cfﬁ‘#an"?ﬁﬁ mlh‘éfﬁﬁ?‘@‘*@i?“é‘flﬁwdéi her (20
m) was @%39%1[5@ ,\m;ts}# @)ﬁrﬁ?wﬁ@ﬂ}‘ﬁ%ﬂhgﬁﬁé&%@t@ﬂM %&1? THEL(0. 2 N, 2x

15 m), and H20 (10 m), dried 25 (Na2SO»4),

filtered andygoneank kit mBhete@wﬁtarerm&amai WRS (ThinH Sk wedkdi Thedi et hy|
ether (2 m) and HO (4 Min dioxane The reactlon mxture was

stirred at robfretEspErestoyawotbay houy b‘fmﬁ CDIF\%@‘F‘?‘%FH% hrppgtograehLlged
fol | owed by %bﬂ@ﬁ%&/ﬁ@ﬁ%}olﬁéﬁ gq&e)N«Et]ﬁetﬁsnﬁﬂeﬁmnwﬁl)ﬁm gcted with water

(2x 10 m), drie , and |tered to givé a clear solution. The
sol ution vvasplmmﬂmipym?h@m@ol um carrying 30 strongly acidic cation

exchange. resin t | (3x6
L ot o R b Bt S iR ARGl B 03891 (9
title conpoumnchol)3Gasniixsol¥SiGn NMRIGEDIIBDE (¥.Hderddenzydispcyatste %], 98, 2,
35.1, 1 MAY 200 Y 2004 02/ 6652 PCT/U /07187, 35 44. 0,
44.4 51.6 BB W%szf‘@‘é fegepon v%‘ w2 stiTe 1"1&0021 i’a%" par ﬁgh’1129,

116. 6, 116. %e&ﬂﬂe%ctldkﬁﬁmﬁﬁe wis2flddd onlt3a. cB],um]:Zﬁrergibﬁ&ag&{ acliB6cdlion136. 1,
136.3, 137.0, 151.3, 151,7, 153.9, .154.0, 173 Exanple 38 -

N- ((4- Net hy| BreerBeTs: Wpch-vgs reshs sdihimpgthagold 359 )11‘1)4311 iid w

chl orophen Y'ﬁfgfaﬁmeﬁﬁm?&&&&&rﬁ% B iR t&qttutcb Eoﬁfd WB% biz%daval | abl e

tent - but yl o- 1-pi peridi ne carboxyl ate nmol

4- met hyl benzyi gV (€19 %Z@Dm 209, @mz}sr 3n 53&%56@@'8 ésivniz)s gvgs7, pdded
acetic acid in net hano | owed by RNaCNBH3 i n net hanol

(0.3 M 30 H12)73'E|2E6IHSBI, 1380y 13819[11&90[113&6&513&“1?1913 b38.5.00m 10 t enperat ure.

bef ore i1t was corEeRateat G SERmRE R AR o "o =t el e B

di chl or onet hgyhenes ehlgngﬁbrrbﬁdnh -3-gpvanétBeryphetiydcetamide (261CHS2)
4- (4-rnet hyl phenyl ) net am no- p| eridi car i el
98% To & sol uti off 6?""{"@ﬂt°f5&f“5}‘?° s e&’quﬁ’% B%?gfﬁétrﬂ%zg dl%&“‘b‘l‘ peri di ne

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-methylphenylmethyl)amino-1-
phenylmethylpyrrolidine.

To a solution of N-((4-MethylphenyDmethyl)amino-1-
phenylmethylpyrrolidine (35 mg, 0.125 mmol), diisopropylethylamine (0.14 ml) in
dichlorometbane (1.5 ml) was added 4-methoxyphenylacetyl chlonde (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

- 65



carboxylate (80 ng, 0.26 nmmol) in dichloromethane (1.8 m) was added.i 5

di i sopropyl ethylamne (0.11 m, 2.4 eq.) followed by 4-chl orophenyl acefa 7054
chl ori o0 (l@es2hy, 0. 53 nmol ). The reaction mixture was FOWUsedoas? r oom
tenperature. After 20 h, water (1 m) was added. The m xture was stirred

f or anot her &mbenn%a&tiomeshchhﬁixﬂatbgra@iyh@ﬂxcmaﬁmfétﬁan\é@r&ﬂﬁﬁ@lel@n O&b@tﬁ@tﬁfﬂeur e was
sequentially extracted with HO (0.2 N, 2x15 nml) 2x15 m),

and H20 (10 gemjpounkt.Neeld( NaBEORP4; 1§C+NMR€(GD@@@)2&)°DQ@®E2M0 81498, 53be crude
materi al was_di ssolved in di ethi/ ether (2 M) and HCO (4 M in di oxane, 1
m). The reattd0A-Snd kb0, \dA4st25rT; By Qatu? bOR7t3e A4, 08Kl 2841 128.7,2 h,

NaOH (6 N, I e I hl or onet hane (10 m The
m xtuge was ‘Z?XS‘Z’ }%\%? %d% ?%J%Igg\ge%ggylﬁg dried (Na(2804) )and filtered

to give & cl ear Jiamplodl - Nﬂl@tbl\k@hy]phanml)mﬂ:y&)ddqd-(piftnynnahﬂnhplmulﬂ-arryl ng
strongly acidic ,catjon xcgﬁ#e resin (0.3 mol /g resin), which was .
washed wi t h ‘E?%'Sﬁa{ﬂ‘c’)tl acetami QF(ﬁ’gh with 10% N} 13 in met hanol and
concentrated to Qlﬁﬁxttxﬂae)fw(f(h-@l aethy] 1-(8Ke; {

rotamers): S 19 26. 3, 27. 39.9, ﬁxoy};:f?:ld( @ n w% 51. 5 53 6

126.1, 126. 7D fzfectéomgﬁymctbzé agetamigg(2g m&@@-’-lﬂmrrmné Lawggors 130. 9,
131.2. 131. 136. 3,
137. 2. 172. %eagf7§(§g§1g6§f%]g_2 fmdhy B kdil %?%géi%‘dAﬁ%@Si&g%g"?mExanpl e 39

- N ( ( 4- et b-ya@mnpmﬂﬂvy |g}a.s$\|v1@11was then irradiated in a mlcrowave oven (900 W,
h | met h | t I bam d 261 0) T
ppeny | et MhBELNH ork ol 1o PRSHM IR SRR OIS GOICERO) o @

sol ution of no- 1| - heny nd 4-
r net hyl benz ahadein ses (36T, to 3n mmlx}change eatirha ndth theHd afx):.cﬂmﬁal aziﬁlgd acetic

acidin 5 t hanol 7 m foII b nmet hanol (0.3 M
3o MThe rAREORT RGeS A bR, SRS el (81 54 et o (5
m) was addqdml)'ﬁhethcrﬁréfdddfﬁam&e&ﬁdrEru%d o the Red-Beharlpe WbluRRf( 0698 NH,

y in _dichloronet hanel met hanol 1011 gave

R ( (- rotohy IR e Py PN { G et sy SREHOIRA ol 1 di ne. 20
N- ((4- Met hy|(ﬂk&?ﬂéﬁlﬁylﬁ)§ﬂ%}ihﬁaﬂmﬂ rﬂ:eth&@ﬁﬁ%lyﬁﬁét ltﬁxsﬁcreahh@t! % ha379y, 0.125

mrol ) was di ssolved in_dichl oronet hané . benz Ilsocya ate
(0,09 m, 0.282vwhitrseld; f&sMSadHH) W8 tre mﬁmﬁ Bﬁfhpé/mﬁhangl?(ﬂ)éﬁ“at room
terrperatureo_:,@fter 48 h, the crude reaction mxture was added on to a
columm carrying stron acidic cation exchange resin, which was washed
with nmethanol (3¥&amp ? 2ariRieceptor SelepfiauranOAMPETraini (R-$dThassays. and

CoRSentTaled !0 okl kg QNGB Thyit, 155 M,
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 ¢DNA 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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127.3, 127.6, 128.3, 128.4, 128.9, 129.1, 135.9, 136.8, 140.3, 158.5.

Exanpl e 40 - N-((4-Methyl pbenyl ) net hyl)-N-(1- 11 MAY 2004
( pbenywebirgdsepyrrol i di n- 3-yl ) - 4- met hoxyphenyl acet am deP¢DERBI712) 20 To

a solution of 3-am no-1-phenyl nmethyl pyrrolidine (353 ng, 2 mvl) and 4-

met hyl benza'ﬂi’@ﬁﬁ@?ceﬁ@ﬁfhmen gotiiid 3 hirhiditRd Aanaphdg @ittt anﬂﬁelﬁd:dﬁd‘macet ic
acid in' nethanol (2 6.7 m) foll owed by q%\lBl—Bm nmet.hanol (0.3 M 3
m). The mifledeys. gdl%t”a? %HT%EOVF%@IHP&‘%%‘@%% TRtk EeRt I\ Wasat er (5

m) was addgﬂe E%Q y HetadHitn Wode Bbih /g aﬁ@koél@gse %ﬂﬁ&ﬁt@b}hﬂ@lﬁn bet il 5%
concentrate chr omat ogr aphy i n 25 di chl or omet hane/ et hanol 1011

gave N- ((4- m&R-H9). five mssultingtchipringtrici raestipn wpmﬁwwétxm Fmﬁyﬁmpbmoaqeﬁ@ To a

sol ution of N ) i dine (35
ng, O. 125 mﬁ%‘%% rez eﬂ@é%‘?‘%‘ggﬁ% gxré n@m(i%gfﬁre §§§I Eglyﬁ%l ore %% hane (1.5
m) was addqﬂoéarﬁeﬂh@o(&DBSmyIEfﬁeﬁcylis mhbmi:mima(;ﬁlalraptqsm&l &Snff@reditol ). The
reaction mxture was stirred at m t erat ur e. he crude
reaction m ¥ERIFSSIGRAY AAHERTOPIRC &‘ﬁ &%‘1%%“%#2’3“{ ﬁ%ﬁ@l ﬁ"el'he

sol uti on was,e;Afded HRNos@CS0)CPRHETT AE ttichigulated Oat@kitratich & MoRathann
exchange resi n whi ch was washed with methanol (3x6 m), and eluted with

10% NH3 i n rrsedvapoi0% mrmelings raNsseen. é‘e‘szqsubmbt@s@ DYXsImpRmELHithat ed. Fl ash
chromat ogr a Q;ﬁ]:c,h 10/ 1 gave the title conpound.
- i Vel e TR LR

Yield: 2 3, 30.2, 40.8, 47.8, 53.6,
53.9, 55.5, 'Bﬂ)]ﬁl Eﬂ"cﬁp}’o.ﬂﬂomp()l!.lﬂtsaYthelﬁﬂT@AEeZWtﬂr 127 3, 127.4, 128. 4,

128.5, 12 128 Q.-320_2-120_g- 1359 158 =5 Exunpl e
41 - N ((4- N&W"ﬁ'ﬂgnyl) f < NI ( ?""ﬂfiﬂcﬁ?hnet a% verl di gtdcfg

4-yl) - 4- mathox-yphenyllt hi Y je__( B -4t
of N- (¢ 4- Mt PRAFSHERY 1 ) nlet hy ! )2BN: ( 1] (phen?anethw)p. pe?.d. na. 016
yl)-(4- net‘hwmgjre hyl ) &Cetajni de (¥® ng| 0. 04%Banvl )| and Ledesson' s
reagent (25 ng. 0,062 nmol), was faken in a glass v d_m—x%———

t hor oughl y| WHCH®-Wagnet i ¢ ¥Pi rbars. THE gl abs vial~%as fhen i+Fadi ated
in a mcrowaysgic 15 (900~ W —ggWhi rpoot Q@Oﬂﬂmg\ pon cqpi etijon of
t he reaction, { e yellow colored {materi al vvas transferred to an

i on- exchange2adiHBM7 Wi t h t he87ai d ¢f metBZnol (2 nl)7.70 The| i on- B&thange
col um MSLW%T—WHH SHZER2 (-2 —angret-hanmot—¢ ggmty{ and
the product “thereafter uted|from the ion-exchange cplum (10% INH3 15
in methanof,Z m) to give N ((4-Methyl phenyl)nethyl)-N(1- .
(phenyl rnet hyl) Phagri L as 1yVind EIRLAPHYBRCH TS B inicficoassistaide (20 o
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-HT2ZA receptor inverse agonists.
Bricfly, the 5-HT2A receptor, and the alpha subunit of the guanine nucleotide binding
protcin 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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as a white solid; LC1\4S: (MtH)+ 459, t,.9.60 mn; TLC (CH2d 2/ met hanol
20:1) R - 0.38. Exanple 42 - Receptor Selection and Amplification (R SARY 2004
Assays. w@1/66hE f uncti onal receptor assay, Receptor Sel ggif/ g ank7
Anplification Technol ogy (R-SAT), was used (with mnor nodifications from

t hat previou scr,i b S 5, 707, 798 0 .Screen.conp s for efficacy
at the 5- mzié‘?eegg%ﬂmﬁ‘% &Jéff 1EPODRy i%q ipts i, iplicaic) o&lfn 'E‘ &R wel |

ti ssue cul t ubiBitig] eansentragion oL Blnigh atd@ﬁﬁﬂcl‘}“eﬁf?ﬁeaw@ésdr@dmwl Bfﬁamyfmad for
12-16 hours Wérivedgtcas fHed dawﬁmﬂﬁhgwﬂo%éoﬁyaﬂfcﬁ%sﬁlp&@d@%ﬁ t4s0Q-ak 4 A5k

manuf act ur e’ 0l.S. ' e I (o] 50 ng/vvell
of receptor &@Ip%& AI acﬁr%ﬁe %hfylﬁoe/&% @tdcr%%esé%é?&qgﬁgsw%w
recept or and™erHs ?TStF& Jgéﬂaqat?tth@ﬂa%‘%ﬂivuer@emuhmep@senmﬁmwﬁieu an '
expressi on vﬁxllomngﬁbhmaga Inc) as described in U S. 5,707,798. The 5HT2A
receptor gene vagBima ifibif JPEiPAL filoRER LRRMBAIESONA using the

ol i godeoxynucl eotides so based on the published sequence (see Saltzman et.
al . Bi ochem Bi oB¢geptorRes. Conm  181: 1469-78 (1991)). Efficgey scal e
transfectipons, cells were transfected for 12-16_hours, then trypsinifed
and frozen_in DVER2AMMRRN cel] s werAgodisht er t hawedl. pl awed at
10, 000- 40,000 cells per well of a 9éEq4echtiate that cohM M drug. Wth

both 11 MQHO-{-}%” 42@'[%@#0.7;8.7_41&'[ hods. cells were the
gr own i N a—ht ;Zh u'r'\ngnvln here—wi-t o, ambhient-—E02 fo fi \l%/ days Medi a
0

muriT utl T al ||Usp1|e Anta O st - V‘ODOBM' 0
was then renoved—fromthe—ptates—and fketr—gene—actv-y w%g reasared by
t he addi tijom of FT@chRLEs Ual act oST daggpubst rate NP (i PBSwth—S%
NP-40). Theg Fesulting c ' ' (o : 0nNE, ¥5%

spectrophgtonetric 5 plate reader (litertek Tnc.)lat 420 nM AT data were
anal yzed usi ng t¥d1admpmatier programegiski t (I'DBSm . Effwrcacy 1S the
per cent ximal repression conpar ed Angonistepr essi oh by asrcontrol conpound
(ritanseripnin the case of SHI?A) plC50 is the pegative of the

| og( | C50) , wher oHIMAdY gt he ¢ nagpristancent ration iW Milar that
produces 59%—%6% SRy esstop—Fhetesul-ts—obtafn ' ds of
the to inventtonar c pt cacﬁf e ﬁ@ﬁe‘—% rg—t-able—Fable—t—Efficacy

laVaValW. ] 0>

of Conpounds—at B3 Rman) 11 2/ RECEPOT aidaMAY 2004 Conpoungtf-feaey-
Ef fi cacy(sl pl C50 pl C50

Antagonist 30000M; 73%
H1 (human) Agonist nr

Antagonist 3000nM; 30%
alphala/D (rat) Agonist nr

Antagonist nr
alphal b/B (hamster) Agonist nr

Antagonist . nr
alphale¢/A (human) Agonist nr

Antagonist 3000nM; 46%
alpha2 A (human) Agonist or

Antagonist piig
alpha2B (human) Agonist T

Antagonist ur
alpha2C (human) Agonist or

Antagonist or
ml (buman) Agonist ur

Antagonist nr

As indicated above, 26HCHI16D is a highly selective 5-HT2A inverse agonist.
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(average)tdev) (average) (stdev) 26HCH52985.07.310. 16

26HCHG66- 037613. 37. 420. 01 36HCH66- 051093. 07. 550. 15 f 26HCHS0- 2894. 67.178MAY 7004
26HCHSOwW O B /4385247. 700. 26 i i 2r ~HCHSO- 10914. 97. 210. 05 Expapiiso4B18? | n Vitro
Ef ficacy of 26HCHL7 as an Inverse Agonist at the 5-11T2A Receptor. 15 The
graph shown in Fi gps&ali €08 preRisrethewdating eRhapRredLBeMcaVIR-14 esponse
anal ysis of 26HCH1l7 and ritanserin as 5-HT2A receptor inverse agonists.
Bricfly, theatd ARANIrHceptor, and the al pha subunit of the guanine

nucl eoti de bi ndi 1 [ ANk | H3T3
cells and assayegﬂ'uﬂslgaogl%ﬁkg e%u%% ?Igt%gm?é’g%%% %?’&gﬁg{/r&%gg%éd&%@e%el ection
and Anpl i fi caf ivarpeleahneheiyMeRoSATYr NdhwiB)eTibd labilyesgepatied belowewkré n U. S.
Patent No. 5,707,798. Each conpound was screened at_seven serially

di | ut ed céncebtainad iingonerpf theppprpessiuss, apindicatfd inthe pRACifE SRRy | east
squares fit anal ysis_w 2rism (San Diego, CA ), and are
reported nor mal i?fée %B&pgev%g%{}gﬁgg%onse. Exanple 44 - Selectivity Profile
of I nverse Apisthat A2AEIGHit 61P1260 RPELTMEPsays (as described in Exanpl e 42)

were carried out w cells tra t with r LSte ow) to
deternine the r ecgﬂé &A g@?@é’f’ﬂ?i {3? @Mlﬁ?sgmpg 5r&§g%g{?§ﬁ%@&ﬁ%ﬂ’ 5HT2A
i nver se agonisybidabade 2P ddtddor Yo BE{500m6Y) 9468 NS, el dotrdsphiyVionatibn. WO

01/ 66521 PCT/ US01/ 07187 derived from detail ed dose response curves (7

poi nts i A0t r CHroesd@@EYPAl | other data (initial concentration at which at

| east 30% ef ki QACYIHEREMI iRGhMBhceRhidiRacy figure) derived fromthe 4
dose profiling protocol in which conpounds were tested at 47(0309595 in
(1]

duplicate, nr v aGradint stat asi9% eranrIodoqte Hr|oVEaEIn GOV °%H, 300,

3000nM), 5t f Iqirgmg : j mlAkig results are
pr esenN{ ed i n'g?%@_so%%, F%\?\n%r{g?'ta Z%Tlg%ﬁnégggm%?g%ﬂ%kgf 5- EFI'ZA | nver se

Agoni st 2611CH16 DCRewepPlmBiticdapa C18(2) 3um 75x4.6mm.
15 MS parameters:

Drying gas, 10 V/min. Nebulizer pressure, 40 psig. Gas temp, 350 C. VCap,
4000.
Method B: Waters/Micromass HPLC/MS
600 LC-pump, 2700 Sample manager, 2487 Dual absorbance detector
20 (channel A-205 nm, channel B-235 mn), Micromass ZMD-mass-spectrometer,
electrospray ionization.
Chromatography:
0.15%TFA in water/aceionitrile.
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, 4um, 4.6x50mm.

MS parameters:
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SHT2A (human) Agoni stnr i nverse Agoni st0.9nM 79% 5HT2B (hunan) AgoR/ﬂwr 0
Ant agoni st 3000nM 60% 5HT2C (hunman) Agoni stnr i nverse Agoni st 3000n o

SHTI A (keorangsAgoni st nr Ant agoni strid 5HT1A (rat) Ant agon' 1E
(human) Agoni stnr D2 ( human) Agoni st nr Ant agoni st 3000nM l?é R’gﬂ"‘?"%

gﬂ?gggmgm o glr p@%‘ﬂ%ﬂ?’ln}%gt er) gon s :S%h@t' ?&BFI’I:SW%D ?‘B'ﬁ% (r:]/r A
(hurman) Agoni Speiqe bkrlﬂcagmp; mscmamuwamﬁ%en@ | p¥w@A (human) Agoni st nr
Antagoni stnr  al p%?c%an hiéngnezlpfgetgoxypheny])-N—(4 -methylbenzyl)-N-(piperidin-4-y1)
acetamide (SOELH87)
5 Reaction step 1: N-trifluoroacetyl-4-piperidone (SOELHS4)
4-Piperidone hydrochloride monohydrate (4.0 g, 26 mmol, 1.0 eq) was
dissolved in 130 m! of dichloromethane. After addition of triethylamine (8.66 g, 3.3
eq) the reaction mixture was stirred for 10 min. The mixture was cooled on an ice-
bath (0°C). Tﬁﬂuofoacctic anthydride (12.0 g, 2.2 eq) was added dropwise under
10 stiuring. After 2 hours the reaction was quenched by addition of distilled water. The
aqueous phase was extracted twice with dichloromethane. The combined organic
layers were collected and dried with sodiwmn sulfate. Concentration afforded N-
influoroacetyl-4-piperidone.
Reaction step 2: 4-(4-Methylbenzylamino)-1-(triflucroacetyl) piperidin (5 OELHSS)
15 Methanol (150 ml) was added to an Erlenmeyer flask and acetic acid was
aldded under stimng until pH 5. 4-Methylbenzylamine (3.14 g, 25.9 mmol) and V-
rifluoroacetyl-4-piperidone(from reaction step 1) (5.065 g, 25.9 mmol) were added to
a 250 m} round-bottomed flask and dissolved in the methanol/acetic acid (150 ml)
solution previously made. The reaction mixture was stirred for 5 min and NaCNBH,
20 (2.46 g,, 35.9 mmol) was added slowly under stiring. After 20 hours the reaction was
concentrated and transferred to a separatory funnel containing dichloromethane and
tistilled water. The aqueous phase was made basic by addition of Na;CQs. The
agueous phase was extracted twice with dichloromethane. The combined organic
layers were collected and dried with Na,SO,. Concentration afforded , 4-(4-
25 mcthylbenzylamine)-1-(triflucroacetyl) 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 (SOELHS6)
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 $1/58 (M 449), 1, (A, MS)
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Antagoni stl 11 al pha2C (human) Agoni stsir Antagonistrir ni

(hunman) Agoni st nr Ant agoni stsir As indicated above, 26HCHL6D is a hj giMAY 2004
sel ect i we dsbf2A | nverse agoni st. 68 WD 01/66521 1 1 MAPCZAB41/07187

PCTI US01107187 Genera' LC-Ms procedure for Working Exanpl es ELHO - 46,

MBTQ -14  angds; AKW vk 40@1\.&&6@@14 8\ 9007, EX@IPAIE 4.64IRE:E/ 1M 2 s were
performed using either ( eng,ral nmet hggg Iiﬁl\/let haod Mgr I\g’%%[g)g B). The

of

tr valduest r epBY tdedHhSl Bvis v%'})e3 5‘%(50%&1113{98@ eH): Agf (o A 3132t (h8R: 1rf d®8eur es,

as indicate N13 a r | Met hod

A ngilont HETLOD DT b SRR BT 7o ChS Ta R AL Ceeh e, GLaleA

eCf)Ieg{n: corrpajizu';smz,:w@lﬁ]ﬁmm@]diﬁaﬂrm ;@dt2ect or (190- 450 nrr) 1946A MSD,
ospray_ioniza

wat er / acet onfieactiereste Ri?a%(“éﬁf TP EPE ﬁ%%ﬁe%‘?’lge"%j{'&‘ i 3 aF eOilgl‘ 12

ruin, down tgcemmg@p;@gLHggver 0.5 mn, held for 3.5 ruin. Tot aI runtinme 16

mn. Flowmwate 1 m | mn Colum, Phenorrenex Luna C18(2). 3um 75x4.6m 15 MS

paramet ers: Dryi nEheqaeduct fiam aeastiongend (3728 Sof mEolies diggolxed ig meghanol o

350 C. VCap,
Sampl e rranaggé%g&%B%JH]?%JESogﬁélﬁ?ggkdl\ge{agg{fg?ﬁwo;?h@ﬁﬁg% J%Aefrjozcg115?%?]6n2700

channel B- 23&etham)l wak/prpardsk tHivbohties temethenmhenyDeVétt r o spray
loni zation. %{hgfﬁgﬁz%[ﬁ-%m&iﬂquOgcg%%ﬁ‘dﬁﬂ—%&&%ﬁ&@éo%ohru'/ak &dded under

stirring. After 4 hours, the solution was concentrated and the remaining solid taken
upin base and dichloromethane. The combined organic layers were dried with sodium
sulfate and concentrated. UV/MS 91/72 (M 353), . (A, MS) 2.210.
The corresponding hydrochloride salt was also prepared, by dissolving the free
15 base in dichloromethane (1 ml) and HC1 (1 eq. 2 M HCl in ether) was added with
stirring. The salt was precipitated by addition of the dichloromethane solution into
heptane. Concentration on the rotary evaporator returned the product is white crystals.

Example 46 - 2-(4-Methoxyphenyl)-N~(4-methylbenzyl)-N-(1-

methylpiperidin-4-yl) acetamide (SOELH27)
20  Reaction step 1: 4-(4-Methylbenzylamino)-1-methylpiperidine (SOELH2S)

Methanol (50 ml) was added to an Erlenmeyer flask and 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 mmo}) 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 NaCNBH; (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;SOa.

30  Concentration afforded the title compound. Yield (crude): 98%. UV/MS 89/88 o
353), t; (A, MS) 3.982.

Reaction step 2: 2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(1 -methylpiperidin-4-yl)
acetamide (SOELHZ27)

71



G adient start at 30 %org. up to 100% org. over 10 mn, held for 3 ﬁ’ﬂr@
down 25 to 30 %org. over 0.5 mn, held for 4.5 mn. Total run tine Y 2004
ruin. FWeWwaee21 | m/mn. Colum, Symmetry C18, 5m 4. e¢aOusmpn@s 10 mM
amoni unmacetate in waterlacetonitrile. Gadient start at 30%org. for 2.5

mn, up to 100 % Dhdpro@¥c froddresttitn st@fll . Ef)?rS 7 1}1910% \{rgsr@hssggm:nttl@ nﬁ%{% org. J

over 0.5 ruin, held for 5 mn. Total run m n. FIl owr at e
Col urm: Phen®f& ﬁ@meﬁwélagqi stined “’%ﬁmahmmmacemﬂpm@(m&gss 769 1 1 MAY

2004 WO 01/ 6@@%} g ; pqg 404 pillary,

5. 3kV. Cone \)‘EExt ractor, A g&}r{g\%sbaliadgﬁ\%a ﬁé’“&i C%e ol vation
ter’rp 250 C. piEsighiptedasithe -hy@’0(l'ﬂ9n'®tshllt The solvent was removed by evaporation. The .
ox} phenyl) - N na | benz. i peridin-4-yl acet a 50EL1187) 5
Reacti on %te rgé mﬁ{-%‘ Ydt ﬁ&%‘ﬂpsﬁ B{Qﬁ‘ba?qgff’é’}‘%é%% % 1& @&T@‘F Hone
hydr ochl ori deHmaaha/dfeﬁtaﬁex(autﬁlggmmzmaomm@:mz a‘hﬁ%%ﬂEéS‘PieKﬁd in 130
m of dichioyone After addition of triethylarnine ) .3 eq)

iR eciiges 3%, &0

the reacti onto¥fRH tEpsoied o UVoMsi HOHPR 3§i’)uFréA-vM§) ‘G:é on
ice- bath (0 b, (o3 e dded
(08)s (2%'1\&40&%9@&%1 il u@g\dﬁ%e 9c e Og( fiin), ¥4

dropwi se under to stirring. ter n*was que hed by
addi tion of -Gi7st Hil B, Wa0 ¢, ~THdz, 2 ESdgd, Tha 0 d12\213), 68280 HaM ce with

di chl t I d dried
W th sodiom oof #4780 E3TR R8P TR TP perta i {1 B0, 3381E TR0 ©
202 Zacl\:/gt %l I El{bpi,deitl .0 élze2HReSC(brqn/-atl @1z 2H), 2.7 (d, J=4.0 H?,S?,(I){%Lz ngS gdq

-(4- r 0 r eridi
Vet hanol (1560 2L Sits{ & SR BFF BP0 Bleda. DERBIERG, 1559 vas
added under E7i4;nBag; 1% 9;126M ﬁvs%wmw(s@ewy 9, 28.8( B, ?141095r 235 ﬁ :fmfm
and N- tr|fluoroacety| 4- pi perldone(from feacti on ste (5 g, 25.9

mmol ) were added ¥¥pmple 480 2rf-Mehoxyphens bVt mathykengy Mﬂssol ved in the
met hanol {55‘0e@)’tﬁ)h@ﬂlﬂie‘lﬁﬁ@p@lﬂm-tﬁﬂ Héétﬁﬂlkg{%gﬁ"%y made. The reaction

m xture was stirred mn an ' 35.9 mol ) was added
sl oW y under st i rY0EAHE7 Athediydpchlpridersslt (8¢ o; 38 mina], qu) wanicsoltvedined and

transferred étf?au%l %B%lgtcg{)ﬁogé Q&l'bo%)lgéhﬁﬂg g‘%%r%ceﬁh%?a%’ O& F?.q?owe?%NaZCCB

distilled water. The a ase was ion
The addition of sodium borohydnde (0.084 g, 2.0 eq.). The reaction was stirred for 36 h

and acetic acid (3 ml) was added. The reaction was stirred for additionally 2 h and

20  extracted with sodiun 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,Cl;). The resulting product
was dissolved in ether (20 mlI) 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,CLy). "H-NMR (400 MHz, CDCl3) 8 11.9 (brs, 1H), 7.12 (g, 4H), 7.02 (d,
ZH}), 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 (i1, 2H), 1.02 (brq, 2H). *C-NMR 173.1; 158.8; 137.2; 135.1; 120.9; 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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aqueous phase was extracted twice with dichioronethane. The conbi ned
organic |layers were collected and dried with Na2SO4. Concentrationl 1 MAY 2004
af f or deW0 W/66&2125 ntt hyl benzyl ami ne) - 1- (tri fl uor oacet yl PCHiUSEYOAhe. UV/ MBS
60!'53 (Mm+ 301), tr (A, M5 3.267. Reaction step 3:

2- ( 4- Met hoxy pheny Example48r- 2ed N tthenypiibyyDAN{(4-methiylbdnapl)-dadet y| pi peri di n-4
yl ) acetam de (50ELH86) e produ reaction step 2 (7.8 g, 25.9
mol ) was di E%fﬂ)ﬁ%?"?‘ﬂ“‘lﬁga am‘gﬁ&épigﬁ%@nhl oromet hane and stirred while
4- met hoxypheny!| acetyi aenio@sigde 7( fan1,9.0 & wds difssBlcl iV@stoardedls At er 4

hours, heptane was added wher eupon theﬁ&rﬁoduct .precipitated as the

hydr ochl or i dendethyl brawgisle §6P3eh£.0089 Was psird gndsy slEvnp 2aHn Hipmes cr ude
material wa bl .2) Yield
eral Sbgslé'r(bbwg’ellggo él@ﬁ%)aﬁ%gdgﬁ&g% g%?%%%%ﬁ%ﬁmﬁg) T

(overal |l : " Reaction s
(A, MB) 70 V\&ddhmayaheerRETHdusesui@iznd dickiavondite (B Baex). ThelohidRic 400 MHz,

CDCI3) S 6.80-7.15 (AL, 4111).. 4. 64 (brt. 111') . A 4 (S; 21 395 (d,
oH), 3.72 (s?ayé‘igl"jffré §r.‘%W](%?Jdﬂ’ﬂﬁu,%ﬁ.(‘""B‘g"‘{“f??l&‘ﬁ‘fﬁ’ﬂ?éﬁ‘.g?‘g%el,l“‘% ﬁ%’%. 32 Es,
3H), 1. 75 _( br produdibds pufiBied BMIR Hl3mtogikp @% MBOHAN CHGEL,P Thd 8uling 129. 9;
]2'5928’ 21'2; 1hrqjﬁggtc\gésdﬁp]ééy%bmﬁciloﬂéme?gmg’(1 I%Z)agc’l H%?(l?’éq. %%& f}[Cllul)n S.her]?‘o' L

2- (4- Met hgxy pheaadeiuhadrédtinzg lcRen wayprtciphdidd waiidonofthy! )  acet ani de
(50ELH87) The, Br oduct fromreaction step 3 (3.9 g, 8.7 rnnol) was

di ssol ved ind ghaneselntign into heptape. Sigpceriratiasgm eGP FRFLLLER s at ur at ed
sol ution of t | j T i
RS §&1ch§ mfeb&%@&rl]%e@ X 7@%%, UPRISYAPARLBR1Y g 135

solution, the 4- et hoxyphe
et hyl benzy! 15560, Nt MS) a0Bd I 6t351(6 MO CH.Oh) 'HdR (MIUMBeoCDCdA was

added under irri r sol.ut i,on e and
t he remai ni ndiécﬂs’i l&ﬂ?ékﬂﬂi Sﬁbﬁr}ag‘gszzn’ai\@e@f @#PI é‘lrg’g c|1’e a%ﬁgﬁ’g%%i ned
o7 (M e T A B B B s Tt b arde sal ¢

t : : e _cong ] r aoride salt was
al so prepar e&}n=§y34jéss§}a’ VA& ehe kb 3%8'5 ‘ﬁmﬁllhg‘gi %&o?ﬁ%&?ﬁ he (1 )
and HO (1 eq%f;.?; M14 8; BLhep ), weE saddedls; wotshoe s1d102;03g.  The salt was
precipitated by addition of the dichloronethane solution into heptane.

Concentration on ¥rampl4d2-dopBermmbenylsidblerbagyBstlact is white
et hy i per | AP e R ) 20, Reaction stepl
4- (4- Vet 9l benzy| dhisrroippdunderdsyprappsé pidlarie to EEH2? S)
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: 42ELHS4, 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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Met hanol (50 ml) was added to an Erlenneyer flask and acetic acid wqia MAYdZUlM
added wunder stirring until pH 5. Methyl benzylamne (1.0 g, 8.8 mmtl

1- Met hywopr/epizperi done (1.1 g, 8.8 nmol) were added to a@chatkoibrisy

round- bottonmed flask and dissolved in the rret hanol | acetic acid (40 nm)

sol ution previ ousﬁ,ﬁdmc\w}mér&?smg@\mm 845, m@Ms§t2cg5gdlﬁ m n and
NaCNBH3 (0. 83 mml ) was added sl o under sti'rring. ter 20
hours the re@@gi\@ﬁ Mlx)édéér[ﬁsrléﬂewia@dm} §d§f(ér2ﬂﬁd7 0b(d 2H3 % (@f or y

was mde bact s b Sheltpr ARt b 2RE3 RS e e el T R s WS BRRC B0

tvmdcg W Ejh mpmmm&m,naasqbrsm@,cea@rmemd?@mmntlﬁawteuﬁmm scol | Sct s{d g
an ried w (0] e | e COo oun | e
Corude) < aut e s A T T8Ga R s B B A B AT Bl Ton st op

2-{4- Met h0~ypheny30) 4(¥edWB i ynleRARAY ) ch D dayBt Ly :
acet am de ( SOELH27) 25{1 11 I\XPh %%4 % 01/ 662’;? m&gkgﬁfflygjﬁeﬁd%hey)product
from reacti o¥fetamige Y2ELEY9Y 8.7 nmol ) was dissolved in 40 m of

di chl oronet hane angegtdk Lt kWil € 4- met hoxyphenyl acetyl chl oride (1.606 g,
8.7 mml) was added. After 4 hours, heptane was added whereupon the
product preci pi tSerede asiarials: ﬁ%ﬂ&ﬁ(@ﬁgﬁ@-'?éahmol, THeq9ol vent was renoved
by evaporati was purified by flash.chronmatography
first el t{ﬁal nlg mgﬂﬁiﬁ'ﬂ}%mlﬁg%& Cl12 and thereafter eluting with 0-20%
McOH in CHZC12 arftodit: NE13 .13 ingl (66%), DveMS| 100/ 1B et B95), §{RIS13250. 77%

ocry) 111 et 8 ke cogg o it as (L opl 7 Todad 8 G0 0. 1oy, ok
7.10 (d, J= 7692&2122}921%)7 (mﬁ}@%@d(s QH? 3079F(|§ 3}6131)57 (36233):2{3(3@(1‘) Hz, 10

oH), 4.87 (tt, s, 31-1),
oM BT A doianh, B, 0. A 6T, 15010 2 s (G N P, 220

RO C I T £ o e R 1o L A Sk Y Vs O

126.7; 125. 831211ﬁ-94 769 55.5; 54.6; 48.8; 43.7; 405 26.4; 21.2

Exa I e 47 - t nz
cyclrrghexyl met hyI %g@&ﬂ?&ﬁﬁi&qﬁe% %h%nyﬁ Ah{ gﬁtnﬂéé%“yd&](ﬂﬁ"(' {1}1—4-371)
hydr ochl or i deewalidd (4CBLESH) (Ak.sEStingoiaterial h eiypr veastichss ddwagpurifiedpt hanol

(100 m ). Cycl ohexan carb hyde (2.5 g, 20 eq.) was added fol |l owed by
addi ti on of  sodi ?ﬁ?cﬁgl% % &‘cejle’(o 084 g, 2.0 eq.). The reaction was
stirred foor 36 hReamﬂnategnrN-T&ﬁ]udm(aaetympipaﬁoaéMLﬂﬂw reaction was

irr for [ nal |
st ed for add ESJIa?*rzr?g mgtenalh f p;pendone hydrochloride monohydrate (2.0 g, 13 mmol,

1.0 eq), trifluoroacetic anhydride (6.0, 2.2 eq.). TLC showed full conversion.
Product: Rs0.9 (10% MeOH/CH,Cl,).
Reaction step 2: 4-(4-Chlorobenzylamino)-1-(trifluoroacetyl) piperidin
25  (42ELHS87)
Starting materiols: 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 (42ELHS88)
30 Starting materials: 42ELH37 (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) 2T
acetamide (42ELHE9)
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20 extracted with sodi um hydrogen carbonate (3 tines) and dichlor onef @ﬁpmtp
The organic layers were dried with sodium sul fate and concentrat ed.

pr oductwoasssquri fied by flash chromat ography (1-10% ve BT ﬁ]ép@&Z) The
resulting product was dissolved in ether (20 njég and McOH (added dropw se
until dissol ved) }aammlezd(mgéq%)m&ﬁ:ﬁom )9Rt\/(b%(5;9cfded under
stirring. The hydrochl oride salt of 2-(4 25

met hoxypheny@t?ANﬂ'é “H‘E)fhyl benzyl ) - N-(1- cycl ohexyl met hyl pi pendi n-4-yl)

acet am de preci piga s {4 etthuixy phenyl)sSV-64-shlndreaz¥l)-M@r ed. Yiel d 80 ny

169 UV/tvl S 1001100 (M- 449 7. 105, 133-135C, Rf 0.25
EZ%@ NE OH/ w@p@rntymm(wﬁoé)#&mléﬁd@%@h 9 (brgp 1H), 7.12 (q, 4H),

7.02 (d, .2 6. 44 adplirfiedd Th8adidic 311 :
3 55 ES 1'3 Iﬁg e}jﬁ!re aghﬁEI:ﬁSOSE%t(ﬂ;&Opr( mﬂc} ZNl P 6@ y EPLT). a (s, )

3) 13 1
211), 1.75 (ﬂuerﬁ&vfh); maaem:c(vdﬂl sedipym caib@ate(aad@ffé‘)ed Wﬂi&i@l"(f?‘f‘ém%ﬁ)(? 1.02

(brg, 21 a3C; ¢ gt sbafarrﬁs Ifatk26d 8;
125, 5: 1]111 4TE) % %g“"dgéi% fieys 95%7812601%3.5%%11 d4%?ea $ t%u 55 8 257

21.2. 72 1 1cdvPhtAD@4The remnmgmuwa@#s@eqmw&wf agg and

2- (4- Mot hoxypheny| | o
(4(2ELH80) "o Eﬁ@e‘%Bl‘ég%é”n‘e%ﬁye? %@a@a&%aﬁﬁ%s gg@ggﬁ{;&é&?ﬁ& Jropcet am de

acet oni t | eywfdBo Flakge xoes of Mtéptimeanindke (1 hedachjorid: jgecipjiaje. WwhgsA¥ded under
stirring. After 2 mn H_nin ba was added.
After 36 houtss evaperaiedPfie &?%\kb@teﬂsfgscép%f?wﬂe "”‘%’?j‘ Igynf ﬁy%l—r ogen car bonat e
sol ution and g %’%Qﬁéﬂwgi BRI chtPipipefiBm)4- y}]’heetmuge,mydrocllﬂay@ s were dried

w th sodi um U concentrat ed | eI d| n e ow,oi |l . The product
was purified by fStasingW@Wé‘t 6‘ 5812) . The resulting
product was d| 38 W thane(l m) and HJ (1 eqg. 2 MHC in
et her) 10 was’ (:Pcfe un r stl rr| ) The salt vvas a[gﬁ&’@ @gldl tion
of the dischi or omBrduare Ykt at1.2mei(R6%) Reptietion b #&'&F %5 PeSrotary

S0 1 et AR o gpaip i L S

3% 2Cl 2) .
1H NMVR (400 Nrd),4.60CIBNMR (4. Mﬂ(z,scmnm 12.2 (s, 119, 73344, 2H). Y9 7 (éhﬂ}gH
358 (5. 21} 704 @oHkt s%ﬁ#ﬁ{@@%{ﬂ@ﬁﬂ G 9RP R 53%)2:“%8 (b%ﬂ B9 821%11)
i 324 9( S, 12';) 3.5 (§Q}f8)d3 124q, 211%452458( (lbgq, 38),)2. 04UBCARNR . 85731, BH),1157<§ 52723
SRR WL TR B e T
51.9; 49.1; 46.2; 40.5; 28.5; 26.0; 23.8.
Example 53 - 2-(4-Methoxyphenyl)-N—(4~chlorbenzyl)—N—(l-
isopropylpiperidin-4-yl) acetamide (42ELH90).
42E1LHS9 (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 agueous 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 mn a yellow oil. The product was
purified by flash chromatography (3% MeOH in CH;Cly). The resulting product was
dissolved in dichloromethane (1 mi) and HC1 (1 eq. 2 M HClin ether) was added
under stirring. The salt precipitated by addition of the dichloromethane solution mto
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etkl yl pi peridin-4-yl) acetanide (42EL1185). 20 This conpound was prepat a7 2004
simlarly to 50ELH27 Reaction-step 1. (42ELH84) Starting materials:

1- Met hylwa-opisgeni done (0.5 g, 4.4 mmol, 1.0 eq.), 4- chl @tqqug]wﬂ,@{n ne
(0.626 g, 1.0 eq.), sodium cyanoborohydride (0.279 g, 1.5 eq.)

React i on- st efhediant A2dscddifibibn 25 th%tr e dm&%fu?dca thefli%g&ibgé’w

4- nethoxyphenylacet Ichlorlde %2 q g rocedure was

anal ogous t o BYERlEZTeld ho}-2 mgd6 M)@M&Wﬁdﬂ}ﬁ“fﬁ &B&B( %n- exchange

chr omat ogr aptMe(f)pﬂ/d:H%@ by HPLC. The hydrochloride salt was nade by
as

di ssolving the free e in dichloronethane (1 nl) and HG (1 eq. 2 M Hd
in 30 et her) was amn@@ﬁvﬁz,ﬂmﬂ@pﬁlﬂ@n‘h(bﬂaﬂﬁ) \ﬁaﬁ(@mﬁgmam;eﬂ) by

ddi t fol | owned
concentrati orf Ehe& RSP ORRE R0 kb e 0 S TR B a3 i1
gcg/S gsolilﬁl K/é&a IR d180tbrq VWY, 2.66 (higt ZHS 1. 7@%13/&}@811@57%1 Mﬁt)l?&gz%m %’;ié\ VB)
2H), 7.05 (<115%’1)‘3W183§°(&|29%2@?3 11?78‘é I?M 11f|—’1) 57&%355 ¢82; @)121,)4623 80 (s,
3H), 3.55 (s,4025|42533151§ (brs, 211), 2.80 (brs, 2H), 2.72 (s, 311), 2.25

(brs, 311), 1. 80 I—% 13CG-NMR 173.0; 158.9; 136.5; 5 133.6; 129.8;
129.4; 127.3; 126. amjpi@l 2-Gehepyl)SV{4trith@rymethglbanzyBN{1- 40.5; 26.3. 50 -

2- ((4- Met hgxy Rh&EVInind i 4: , -i s npropyl pi peridin-4-yl)
acet am de (42ELI—|§'74§))p P?%cgﬁﬁcg{dgﬁﬂéﬁgﬁkﬁgﬁ%t arting materials: 50ELHS7
(0.25 g, 0.71 mmolProckd@reagior SOELH2T. Popfiogiph vapdomddy(PIZ6hg, 3.0 eq.)

TN R (400" Wog otk gl digdpmatie adest S bglronaunedl md 1) 7. os

(d, 2H), 6. 83d (k). QMPHYII.(ltherlivl& add%dﬁade(rsnnﬁgb"ﬂhe?sal?aa:{gﬁcmﬁﬂr&ed 3.57
(s, 211), 3.38 gg@d gt% f}f 211) . 2. 63 %J 3H),
1.80(d, 211) op g1 thig flioplorqmeth Iyt 11110 %taﬁ 811@"’3‘11‘33’7308@811!1!3‘5)111 129. 8;

+

126.8; 135.8; 114 Réactivh-sbs 4. TrABurdime 16. 9.
Example 51 - 2-(4- n-4-yl)
acetam de (4 ) (As starting material in other reactions, used

unpuri i ed) Starting materials: 1-Methyl-4-piperidone (1.13 g, 10.0 mmol, 1.0 eq.), 4-
trifluoromethylbenzylamine (1.75 g, 1.0 eq.).
Product: UV/MS 80/92 (M* 273).
20 Reaction-step 2: 2-(Phenyl)-N-(4-triflucromethylbenzyl)-N-(1-
methylpipeni din—4—y1) acetamide (SOELH14b).

Starting materials: S0ELH2 (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, CDCls, rotamers 54/46) 6 7.52 (4, 28H),
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 (Zs, 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 (24, 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; 40.8; 45.2; 44.9; 42.2; 41.7; 30.6; 28 4. ',
Example 55 - 2-(4-Fluorophenyl)-N-(4-trifluoromethythenzyl)-N-(1-
methylpiperidin-4-yl) acetamide (S0OELH14c¢) . .
Procedure as SOELH14B.
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Procedure as 50EL1J27. 20 Reaction step 1: N-Trifluoroacetyl -4-pi penri ddae04
(42ELHB6) Starting materials: 4-Piperidone hydrochl oride nonohydrate (2.0

g, 13 mol, 1.0 eq), tri fI uoroacetic anhydride (6.0, 2.2 eq.). TLC showed
fuI | conversion. Product.’' R0.9 (10% MO H CH2CO 2). Reaction step 2:

4- (4-Chlorobenzy] am no)-1-(trifluoroacetyl) pi perl d| n P@ﬁuﬁﬁgﬁmﬂw)
Starti W Wé%eth al s: 42ELHS6 (2.5 g 12.8 nnnol, 1.0 eq.)
R

Chl or obenzyl ar ni ne (1. : ONL(1.

2- (4- Met hoxyphencg RE4 L ] s peridin-4-yl)
acet am de {g%ﬁwi,gggm@@yﬁtaaamag(mmug\l s: 42ELH87 (4.0 g, 12.5 mmol, 1.0
eq.), 4- methoxypnenyracetylch or| de ( lﬁ@ f],,) Reaction step 4:

2- (4- Met hoxyphen)‘?ia)“ﬂfrﬂ-’(‘@?”éﬂf oFEbEA Wri%PRPA-y1)  acetami de

(42ELHB9) 7 0@@,%616(5 OPCT/ US01107187 Product: Yield. 2 g
(575 mzﬁ%?%éﬁmssﬁgmws@afgm@; A 2

acet ani de_(42F1L0R) op R POC AN ATAS At S D lthack s B9 BuCIsOA@a pur i f1 ed

by HPLC. Th was nade basic wi sodi um car bonat e and
extract ed WiplsodpghEmroTEmbane (463 2H), 7rhdshd 7.3 Qb 7 Red- Bkt | ayer s

|l ected and d di | Th
Fenai ni ng. prafukt st o et Tifd g R R, SEBRALL RO (1 g
2 MHO in let(t}ﬁ, YH)a%4q Q@f@ A0Rded, 213, i1 168 iandy 1. SS'EﬁdSZHb lﬁ-NUmh W8 ddeidd dr;)pt 10
wise to a ar excess 0 n- (0] f recipitate.
S e Pt Togs s Ie R Wl TR A5 LRk P D S0 Bani AT dgo ) eci p

2- (4- et hoxys@zl 5113 7.8.4(s8 52, 6oa: eezaslo) 3Nyl opent yl pi peri din-4-yl)
acet anm de r

ochlori’de.” Starting materia 0.57 mol
150 0. ). cycl ofemmperr-devieomerd- s gsnemRnbb P 211 2 g
(76% . Purif i, cati 9o sy RUGRANISOELIY] 4 90198.
Procedure as SOELH14B.
15 Reaction-step 2: 2-(4-Methoxyphcnyl)-N—(i-hiﬂuoromcﬂlylbenzyl)-N—(1-
methylpiperidin-4-yl) acetamide (50ELH14d).
Starting materials: S0ELH2 (0.15 g, 0.55 mmol, 1.0 eq.), 4-
methox yphenylacetylchloride (0.1 g, 1.0 eq.).
Product: Yield 57.5 mg (29%), UV/MS 99/100 M' 421), i (B, MS) 6.30, Ry
20 0.25 (3%MeOH/CH;Cl,). "H-NMR (400 MHz, CDCl3) 8 12.4 (brs, 1H), 7.55 (d, 2H),
7.25 (4, 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 (g, 2H), 1.70 (4, 2H). BC-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-triﬂnoromelhylbenzyl)-

.L

N-(1-methylpiperidin-4-yl) acetamide (SOELH] 42)

Procedure as SOELH14B.

Reaction-step 2: 2-(4-Tn'ﬂuoromethylphenyl)-N-(4-t1iﬂuoromethylbenzyl)-N—
(1 —mt-:thylpipcﬁdin-ll—yD acetamide (S0ELH14a).

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 85/93 (M 458), 1 (A, MS) 4.211, Ry
0.3 (5%MeOH/CH,Cly). JH-NMR (400 MHz, CDCl3) § 12.7 (brs, 1H), 7.56 (d, 2H),

77



Purification by HPLC L1VI M5 1001100 (M- 441), Rf 0.2 (3% McOH CH2CL2), rt
(A, MB) 4,057. 1HNWR (400 MHz, CDCI'3) S 12.2 (brs, 7.32 (d, 21(11MAY 2004

211y, Wogghen 104 (8 B 5,82 (4 2N 42?%(”*’93?0%@?118 > 58
brg. 2 , 1 411), 1.7 CNNR1730
(15qu %3 é“‘%‘bgﬁg? 14%)%”) ig‘g@émﬂﬁz‘bﬁ {s, i}{) 3 (%éHh“@E@éH) 23759: 49, 1:

46.2; 40.5;(g28HR2. 636@@»}1)228463(qu2mnpl7§(b5§2H) “CNMR1718 1419 138.4;
2-(4- I\/btl~ox ~pl l.en

él} I‘;"f(_4 chi or enz¥% - |so rogy ger|d|n4yl)
acet am de (¥WHEL:1298) 12642 EG8d208; 225.9 12 8657‘4nﬂ§§ 6y 4 Ge‘&) W82t ransferred
toa4 m vial e O S&. 0L | sopropyl brom de
(0.25 g, 3.0 eqa‘?pﬁm"/g‘g osg ‘éﬁ‘?’n“g”‘ ﬁf‘f%p@nq‘{ﬂrb& %m%}o 87 g, 10.0 eq.).
The vi al5 wamedyhiperidind- M@mlﬁﬁ)ﬁﬁELM}?m@eﬂuw@ S50FRdI4Bact i on mi xture
was transferred ]ié)ac@m?sﬁ‘af %tﬁ?r]%o%b”” A and CH2C12.
The aqueous phase—we de—1a e S e and
extracted with ditmmhgnmmhahé&e(ﬂﬂrlmpm)donémmxy, g@dnﬁndl,aw@raq;) ver e

col l ected 3\}}51 djrn?ﬂ M ﬁ‘(l)gg msulfate and concentrated, this resulted
in a yell ow 8T "PHESF butrcd “purified by flash chronatography (3%
McOH i n CH2C12) . Probe:: r‘ﬁsulﬂllsn@(m%}ilummmlsm‘snhyed i n di chl oror net hane
(1 n) and HO (1 eq. 2 0 i n et her added under stirring. The
salt pr¥tipitat et 7 ArF sl ution into 75 1 1

MAY 1004 WG, &% 23 BGH Q@Qﬁ&?gﬁmﬁgane “Concentration on the rot ary
evaporator Te urne ystals.Yield 101.2 ng (63%,

UV/ M5 94196 (M~54‘1’!9)13"%‘3”9132@15(@%(0%@-9@11-@43102)1OBH KVR (400 MHz, CDC13) S
12. 05 (brs fubtdphenylacaf1 q,(ldgw@%?,i%eéq 2H), 5 7.04 (d, 2H), 6.82 (d,

211), 88(m 111),, 4.60 . 311), 3.55 (d, 2H), 3.36 (d,
3H), 2.80 (brq, Zrefjuct:Xied SGME%H)UWMS?HJO(I&OMZWL n{A9S] 8765 Mr. C- NVR

565, ab 2.0 7R MRCHR g B gobng oy 120 s iy e )
D ey S e A s
hydr ochl or |£@O@a1%v§v§§?wﬁ3%nbg%ﬁ§§8r&u%’%g llfﬁfge\p@;%g%ﬁﬁ g%c il or omet hane
(1 m) and3bi6 1302;,6q7.521041C1 6.3;11 161 hET3)9; Was 788 d8isnder; 434;40j3ng. The

salt was przgvéepl tated by addition of the dichloronmethane solution into
hept anef oI I d by concentration.

Example 59 - 2-(4-Methoxyphenyl)-N-(4-fluorobenzyl)-N-(1-
methylpiperidin-4-yl) acetamide (S0ELHS).
Procedure as 50ELH14B

Reaction-step 2:
Starting materials: 50ELH4 (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, Ry
0.25 (3%MeOH/CH,Cl,). "TH-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 (g, 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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15 Reaction-step 1: 4- 4-Triflourometh |Ibenz lamno -1-nmeth 1 i eridMMMmm
SOCELH2 . Starting materials: 1-Mthyl-4-piperidone (1.13 g, 10.0 mol, 1.0
eq.), 4- trifluoronethylbenzylamne (1.75 g, 1.0 eq.). Product: UWV/ M5
80192 (M+ 273). 20 Reaction-step 2: 2- hen 1 -N- 4-trifluoroneth lbe 1 -N
1- et WO pi/gert di n-4-yl) acetam ide (50ELH14b). Starti R§TARIEITIH s: S5CELH2
(0.12 g, 0.44 mmol, 1.0 eq.), phenylacetylcliloride (0.068 g, 1.0 eq.).
Product: UV/ M5 1@9&9519,6%2-39&)13*])-3\{-(4—%orbﬁénz&l)-?@(ﬂ,-nﬂhymiﬁerﬂﬁnd%-yl)

(5%ve0OH CH2C2) . H-NI\/R (400 MHz, CDCl 3, rotanmers 54146) S 7.52 (d, 2H),
7.42 (d, ZH?C‘“‘P"‘ GUEAIY, 411,), 4.63 and 3.74 (2m 1H), 4.38 (brs, 2H),
3.80 and . 50 (ﬁ@ceﬁg@]a)s,soﬁLgm;and 2 78 (2d, 211), 2.33 and 2 18 (2s, 2H),
2.24 and 1 65-1. 90 (t and naf I;%) 0 and 1,22 (2d, 2H), %C—NNR
172.3; 171.8; 14Eew;uo§-s¢mpa 2 oG oo bengylgAbil- fﬂ!%‘hylglpeﬁdz%fﬂf?y) 127. 4;

127. 3; 1;7 %ceailn%lﬁc?OEi;ﬁ@ 1 126 0; 56.0; 55.2; 54.9; 30 50.9; 46.8; 45, 2;
44.9; 42. 41 . Exanple 55 - 2- (4 1? uor opheny I%@‘

(4-trifl uoromat h§4abrengzr;4reym éQEL%(WIa;iOéQMIGPlnl 4 g, phepydacgirlcaondes oEL H14c)
Procedure ag ég% %) 76 1 1 MAY 2xO4 WD 01166521 PCTI US01107187
Reaction-step 2Z: 21'( “El uor ophen 1}-N- 4-trifluorameth Ibe |l -N 1 rneth 1
i eridin-4- 1 acftwinirdeVBAENPNAEM Btiam (A diSet €7 Bi %625 50ELH2 (0. 12 g

mraqum b%ﬂe@f%mﬂ%f@ MRS SO el 34 b A2t tse ) s
0. 3 ( 5%y OH7Gh2E X n, 9t Zil‘@ah&%og&dzz HPB30,and 92,9 1,5 B9nd BOs680s, and

10- 60 (25, 1401y gl ginchen et ot e 68 4 480k o Bog02 00 B 00728
(2s, 211), @6@%&545%}& 21 SO NMRNE. 92W1636@§ 1(@,4 3495, 13608145m; 211),
168and158§)31 I—% 176.8: 176 165, 3: 180. 0; 149, 0;
136.6: 132. 329.9:3H9¢; 1 93%1@9212@061i31%d2§7 !L%? 5127 Lz’dﬁz%”%% 115658 0: 57.0;

54.5; 52.0; é% §2541§ 86466544% 438; 4.9: 3@6440E><4@W|4@05@8 39.6; 27.7; 26.6.
2- (4- Met hoayphe | uor omét hyl benzyl

rnet h~' 1pi peri d| 131111919)61 a@eﬁ"é@ﬁ@@ G@G@Elﬂ'&ﬂ)’gi& - ﬂuﬂrLbEDzyl)-N-(b
metbylpiperidin-4-yl) acetamide (50ELH12%)
Procedure as SOELH14B.
Reaction step 0: 4-Trifluoromethylphenylacetyl chlonide QOELHIZ’)
4-Trifluorophenylacetic acid (1.0 g) and thionyl chloride (135 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: S0ELH4 (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, Ry
0.25 (3%MeOH/CH;Cl,). "H-NMR (400 MHz, CDCl3) 5 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 (brg, 2H), 2.71 (d, 3H), 2.45 (brg, 2H), 1.77 (brd, 2H). BC.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 (SOELH18).
Procedure as S0ELH27.
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Procedure as 50ELHI 4B. 15 Reaction-step 2: 2- 4-Methox hen 1 -N 11 MAY 2004
4-trifluoroneth Ib 1 -N- 1- meth f i eridin-4- 1 acetarnide (50ELH14d .
Starting materials: 50ELH2 (0.15 g, 0.55 mmvol, 1.0 eq.), 4-

mct hoxybPR&H§tAtet yi chioride (0.1 g, 1.0 eq.). Product: RGEUSIATSE ng

(29%, UV/ M5 991100 (M- 421; rt (B, M5) 6.30, Rf 20 0.25

(3%veOH CH2C12) . "SHRRRME SWemermycr@oqcz(143 ebtB) mind), 1.079954« d, 21),

7.28 (d, 21 111), 4.59 (s, 211), 3.72 (s,
311), 3. 46 ?)' @ﬁ@@”‘f“‘%@&@%e@? 78 (q, 211), 2.64 (s, 3H), 2.38 (q,
2H), 1.70 (d, 21 PP‘OQ@NWRMSSSJB:» (M’S%SO,,MPQI M) 33091 BONSIR @ROMEz, 126. 3

57 5. %i“ntf?%ﬁﬁ@@arﬁi?ﬁw? 40500 P21 PR ety R a2

et hyl pi peri di,rsH; ¥h Xxt, 2B 10w de, H0Esd it )y Pr ocedure as 50ELHL4B.
Reaction-step 2:

2-(4-Tri f1 uor onetispmmesd+ ¢- (e Triftuoremethxipberifiibenzyl ) - N-
(1-met hyl pi Rﬁfe’tlﬁjdxgcﬁbﬁh}l)l?&%l%w ﬂl%et%ﬁﬁ?eﬁ%a)-yn%etﬁ‘hﬁfe GOELERgST ' al s

50EL112 (0. 12
trifluoronet hyI pWéWﬂW@@GWEMﬂUﬂ de (0 1 g, 1.0 eq ). Product: Yield 92.6
my (42%, UV/ VS §Q19R (M .

(59E0H CH2CL2) . “HiM B ' ' Y46 (d, 211),
77 1 1 MBY xeﬁtzbawpsoﬂwwzl PCT/ 17501107187 7. 48 (d. 2H), 7.17 (d, 211),

4.86 1 4.63 3 40 2.75 , 2H),
2.65 §'d” 3H)H) 2, f‘é&%’q’"a’% %‘ %%‘E‘m’%‘mﬁ?ﬁﬁﬁdw %ea)i41. o q138H21;
%994 2é25 %éextﬁ)?@ @nmﬂo&&58 tl@l)hkﬂﬁ:a&hy&%‘éhl%ndeﬂ(éﬁ 1 filﬁ)4 38 8; I46Nﬁl_(if356

a e - - uaQr obenz
met hyl pi peri di nnHJ MH@MG@N@)(‘A‘P&@% GP-eHFEMEED
React i on- Stfc_‘ﬂ)@h) #8. Oé(fhklgrmzzﬁ)a%n@s 31, @f%tsg s, 2, zegsa (Gi{ Qﬁ? (25p(%l'sll4 :

Starting nmaterial s: 8/ eridone ( g.), 4-
f] uor obehzy |18 Hhe? (. 5, 340 s, @)H)ealﬁ(t PHp A 96t0m, —W}aﬂé@ml@ﬂl) g (97% UV/ VS

79/ 89 (M 223). n r enyl)-N
(4-fl UOrobenzyl1 kgaﬁ%ﬂ% 22t aRator %e{h ! i ‘bm de (50ELH14a). Starting
mat eri al s: o 541 mpetiilpipdndin-eg)) acetamide (SOELH20A).

Starting materials: S0ELH19 (0.20 g, 0.76 mmol, 1.0 eq.), SOELH12' (0.169
g, 1.0eq.).
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, 8H), 4.70 and 4.51 (2s, 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-Pheny)-N-[4-(methoxycarbonyl)benzyl]-N-(1-
methylpiperidin-4-yl) acetamide (SOELH20B)
Procedure as 50ELH14B
Reaction-step 2: 2-Phenyl-N-[4-(methoxycarbonyl)benzyl}-N-(1-
30  methylpiperidin-4-y}) acetamide (S0ELH20B)
Starting materials: S0ELH19 (0.2 g, 0.76 mmol, 1.0 eq.), phenylacetylchloride
(0.117 g, 1.0 eq.).
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- 172.5;

fl uorophenyl acetyl chloride (0.096 g, 1.0 eq.). Product: Yield 57 nmg (29%,
. UV/ M5 1001100 (M- 359), rt (A- M5) 3.763, Rf 15 0.25 (3% 1.1 MAY 2004
McOHI CH2C12) . ' H- N11xR (400 MHz, CDC]3) S 12.6 (bra, 111), 7.2 (dd, 211),
7.06 (m 4H), 6.98 (t, 213), 4.88 (tt, 1H), 4.58 (s, 411), 3.45 (d, 211),

2.81 ( __.2.72 (d, 311), 2.48 (brg, 2H), 1.78 (br 048 NVR
q’f(%%%ﬁ 160.8; 133.4; 130.6; 130 2; 127.5; 127. 2”’%‘?%’.’37} 116. 1;

2 (4 wet 1 - oxypheryPrud (e Cgpempsien ot stk sl IR Barn ey
acet am de (5OELf]34 e c%%ﬁ Fﬁ—mﬁm&nﬁwtzm@ﬂmm@t arting

mat eri al s: (0.12

me'; kl\l/(éxygglenyv(%c%ﬂﬁl)(ﬂrﬂ 0ﬂ|(me4}€‘ﬁ)7ﬂ8§1 -fifﬁ'é qug qﬂ?tdéﬂ(ﬁéz % 8De>82(g (269,
W/ M5 100/ 1 A 111- NMVR
(400 Mz, cr%{)zylg%%&%h% ¥ & Ji%@?'@ %ng(‘mﬁf”f xészg@g@E agqy%o%a% 75 (d,
(2@1) 21411) 8302((l§r3r-,11;104)z}1) A, Wbe(ds.f“IZSDJ.ZIi) ?cmmsmng@lsl()s 143173%1336(7(12:1@,95 3.37

S
211).' 3C N|vR12§d’ i%’%‘*o 25f6§46§>5(’ 45%; ‘231%31 35261333 133.6; 129.8; 127.6:

127.5; 126.5; 11Gedumphd 65 02 (4 Eidordjnchn 1614 GRiRixyEbekiyIhBaR-NG12; 43. 6;
40.5; 26.4. 78 ii 704 01/ 66 PCT/ 11 S01/ 07187 Exanpl e 60

- - 2- ( Phenyl }mNhQ'l'PJPW!BP'dtBMF’YmﬂF (SQE BE8G} pi peri di u-4-y1) acet ani de

(5CELH10) Pr ocedis? EAtik4Bp Reaction-step
2: 2- (Phenyl ) - N-( Ffuoro enzyl) N—(l rrethlplperldln4 | ) 5acetamde
(50ELHLOj0. St ar t iReactinatws o 4-@ironheny BV 4 (methexysasb enzylldV -y, ),

phenyl acetyl chl .a. . L FriaelsPeBghol: Product: UV/ M5 100194 (lVHr 341),
ri (A M) = SAVECHCFPER?) . 111- NMR (400 MHz, DVSO,
rotanlers 54156) Sna;izﬂgaeze(zbisssomﬂglp(oz@ r788mpl, 0@ gy -911) , 4.55 and 4. 40

tnder vt er SRRy @Y BB GL (5 %00 (i aan)
1.66 and 1.45 (2bmedudi¥icld T30 gNROR), IT/MS 101_)77% 081 39%2r: b, MBR2.233. 186, 5
150 i Ty ;11\ MRG0 gﬂﬂé}?\égo fotaniers 627587 5 $0.5 Har10%0 168, 13), 7-85ard 7.487- 2
(2d, J=8.6, 2H), 7.4 and 7.28 (24, 2H), 7.35 and 7.14 (2m, 4H), 4.67 and 4.50 (Zs,
2H), 4.29 (m, 1H), 3.93 and 3.84 (2s, 2H), 3.81 (s, 3H), 3.21 (d, /=11.9, 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
(CDCls) 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-Methoxypheny))-N-[4-(methoxyearbonyl)benzyl}-N-(1-
metbylpiperidin-4-yl) acetamide (SUELH20D).
Procedure as SOELH14B.
Reaction-step 2: 2~(4-Methoxyphenyl)—N—[4-(metho:ggcarbogrl)benzyll-.?\f-(1 -
25  methylpiperidin-4-yl) acetamide (SOELH20D).
Starting materials: SOELH19 (0.2 g, 0.76 mmol, 1.0 cq) 4-
methoxyphenylacetylchloride (0.140 g, 1.0 eq.).
Product: Yield 108.6 g (26%), UV/MS 100/99 (M” 410), 1 (A, MS) 2.280.
TH.NMR (400 MHz, CDCl5) & 12.38 (brs, 1H), 8.00 (d,/=7.2, 2H), 7.28 (d, <72,
30 2H), 7.00 (4, 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), 2.68 (d, /=3.6, 3H),
2 40 (brg, J=10.7, 2H), 1.75 (d, J=10.7, 2H). *C-NMR 173.0; 166.8; 159.0; 143.3;
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53.2; 52.5; 49.8; 46.9; 44.0; 42.8; 40.9; 40.6; 40.4; 40.2; 40.0; 39.8;
39.6; 27.7; 26.6. 15 Exanple 61-

2-(4-Tril tuororrehyl phenyl )-N-(4-17norobenzyl)-N(1- nethyl piperidin* h% )20[]4
acet am 48 %48HEI H122) Procedure as 50ELHL14B. Reaction stmpr/0s01/07187
4-Trifluorometh | hen ]Jacetyl chloride 50ELH12" 4-Trifl uorophenyl acetic

aci d (1.0 g)138dd12%h9:0a98; L6i301250% 1045, 353, s0vey §2.4;2Q 7 a6 hwsegl ghar 1 h. The
excess thio I1 gpbpﬁgem\gas evaporated of f. NWR showed conpl ete

conver si on. actron-ste 2: 2- 4-Trifluorometh 1 hen 1 -N- 4-fluorobenz 1
-N- 1- nethyl Ipd?l‘madjplb@?-—}’i 4-EORIALPLSY)-AOGL (et aterial s:
50ELHA (0. 12 I h@g ’g ieyeab B TEAEG
trlfluoronet'ﬂapbllﬂ%ﬂdg%g’t}pI“E?ﬂ"’(’?iqed g3 H121) (0. 11 g, 0.5 nmol, 1.0 eq.).
Product: sYield 4};&eameg@%{lhl3wl\/s 96196 (M 409), r~ (A MS) 4.566, Rf
0.25 (3%/EO—LJC12C12) H NVR (400 MHz, CDCl13) S 7.52 (d, 211) 7 22 (d,

211), 7.17 (dd, X @41-Phen 2- 4186 ; )

(s, 211), 3.A3 &bk 2. 84 (brq, 211), 2.71
1.77 (brd, - 1.8; 163.6; 30 161.2; 1387 1333 129. 8;
129.5; 127.5; 12BtadtinghlGertals: ng(a-Pﬁsnylel@mer;blﬁﬂ?emyﬁﬂpéhdme‘t@ F 2, §863; 43.6;

40.8; 26.3. Ex o Apidined 3,
(50ELH18) . ‘ercrgé G 2%5%2"%’8%!';@@730'13&4?%%;( 28102%\0 01/ 56521 pert di ne
PCTI USOL£07187 SPmmmmdlaatﬂrxh@js%%) %W@defoo%@%@b}imﬁ %&éég? 10. 0

mol, 1.0 e %‘5;3 Iz(lo benzy] am ne (1.37 UVv/ M5
95195 (M 2%&)-35 ‘(O/eMe%& zﬁlﬁosﬁ mmmwmm(sommmﬁ 1396. 8 (i,

5(921)3H5°> 7 ({%ﬁ(%ﬁ?,? 33-1(53J=% 132%%70%@6%%‘(1;& 51}@1)65?5@5 éﬁi é@l&m 2.30 5
2- (4bTr| J 1udHb Py, le'zrﬂa , PEIN.3.3544, /~4.2 Hz, 2H), 2.95 (brs,2H),2t77( Ja 2 ioon
b ocedur o no SHAREREARloW A G éhﬂ‘%?%@ﬁ@kﬁ) HEMIRERchy G20
| ami noret h111.6; ﬂ@Sbeh?zGcﬁaﬂéﬁoaQEJstHE)s, 18L.BNbDNY 178, 8B8i63k54; 46.1; 42.9;

1- Met hyl (1.13 g, 10.0 nmmol, 1.0 eq.), rrethyl
4-(arni none?%ge?ggg?oate hydr ochl ori de (2 0g, 1.0 eq.).

Example 68 - 2- ~(4-Methoxyphenyl)-N-(3-phenyl-1- ~propyl)-N-(1-
methylpiperidin-4-y}) acetamide (30ELH65)
Procedure as 50ELH14B.
20 Reaction-step 1: 4-(3-Phenylaminopropyl)piperidine (50ELH59)
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), r, (A, MS) 3.534. ). "H-NMR (400 MHz,
CDCly) & 7.28-7.12 (m,_SH), 3.40 (brs, 1H), 2.84 (dt, J=12.3 and 3.5 Hz, 2H), 2.64 (q,
25 J7.0Hz 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: SOELH59 (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.
'"H-NMR (400 MHz, DMSO, rotamers 55/45) 8 11.0 and 10.90 (2brs, 1H), 7.30-7.10
{m, J=7.9 Hz, 6H), 6.97 (d, J=7.9 Hz, 1H), 4.22 and 4.06 (24, d¥), 3.70 (s, 3H), 3.35
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Product: UVIMS 81188 (MF 263), rt (A, M) 3.060. tH N MR (400 MHz, CDCl 3)

b 8.00 (d, 211), 7.20 (d, 2H), 3.90 (s, 311), 3.85 (s, 211), 2.96 (dt,; MAY 2004
2H), 2.7 (brs, 15 113), 2.62 (m | H), 2.40 (s, 313), 2.28 (t, 2H),

1.96(m 211), 1.56 (m 211). Reaction-step2: 2- 4- Trilluororreth 1 hen |

-N- 4 hoxycarbonyl be 1 -N- 1-neth 1 i eridin- 4 SCELH2CA
St a&‘{ﬁe‘h terials: 50ELHL9 (0.20 g, 0.76 nmol, P@% m]g@l_

; , od I d
Gasy e (%t«ﬂpﬁ%éﬂz31@@@@%@@?&@@1@%&%@@”&% é?@e S Oélvg%(m

t 56 3c4. 70 and
451 (25, zﬁ@m?%gﬁ%@?“’zﬁ%*ﬂ TN ‘9@‘2“’3“(”* 30 Gna 5. o1

(gs, 31})2 BIMIB (PMSOYH1.3;4768; (38,6; 342.3; 142, 70’590(%r1é9 OJEP@ %43521%)2; 1.69
150, 1, 176, o498t s Lt R M 3 g s By a8l 2% 20

22.9; 1453. 27Bxx%l e 64 - 2-Phenyl - N-[ 4- (et hoxycarb onyl ) benzyl]-N(1-

t hyl pi i di
Reacti on st 2:  2ERaHg RS 2 MR Eena ROk RO it
met hyl pi per inghit YhdinacH) aditadgdé FOE! ) Starting materials: 50ELH 9

Kyigip )

(0.2 g, 0.76 Mo henyl acetyl chloride (O. 117g, 1.0 eq.). 80
i1 MAY 2004 WO 0@@&%@@“ /07187 Pr oduct Yield 82 g (29%, W M5
1001100 ( M+ 381)chcgm( e | M6 ‘ H.sa NVR (400

MHz, CDC13) S 1 1T Z A-
7.08 (d, 10J)7 4, 2&rgyrmg4nmm(shﬂtMeﬂMf)plpwdew (lslmlzif')mmsl 96 e@s) 2-%311), 3.56
(s, 211), ) (q, J 11.0, 211), 2.68 (d, J3.6,
3H), 2.40 5"%%”("?'“'1”11)%‘%’13 ‘f(%f %éegg d, J11.0, 211). ?130— NVR 373 0; 168.0:
143.3: 136.7; 13Bragiuct: UYOIH100/97(M* 2@2&(9\: M) 393355 H-NMB. (800 Wilz5: 41 4:

20, 31 X 71 Gl 9 PASRE Bea  Ap U e any g ey ) -
React i on- st @g),2. 29Z2(c8463bl2cll0(wﬂ]efﬁyl3 1k 2H; (86 (ivd aFDat %@J%enzyf | -N--( 1-
g‘? ' 8_ TehstT 'ng: " e;_crtigﬁ‘s:t% ?Qz“(q%gtgo e QS A-T- AL A HB e Sy (ROELHLO (0. 2
methylplpendm -4- yl) acetamide (SOELH68)
Starting materials: SOELH58 (0.30 g, 1.3 mmol, 1.0 eq.), 4-
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) 8 11.0 and 10.90 (Zbrs, 1H), 7.25-7.04
{m, /=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 (25, 2H), 3.71 and 3.70 (2s, 3H), 3.35 (m, (Undemeath waterpeak)
3H), 3.24 (m, 1H), 3.02 (m, /=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 (2s; 3H) 1.78 and 1.49 (2d, J=11.5 Hz, 2H). BC-NMR
25 (DMSO) 171.5; 171.2; 158.6; 136.8; 136.2; 136.0; 135.8; 130.7; 130.5; 125.7; 122.6;
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)-V-[2-(2-thionyDethyl]-V-(1-
methylpiperidin-4-yl) acetamide (SOELH?71A)
30 Procedure as SOELH14B
Reaction-step 1: 4-[2-(2-Thienyl)ethylaminojpiperidin (SOELH67A)
Starting materials: 1-Methyl-4-piperidone (0.5 g, 4.4 mmol, 1.0 eq),

thiophene-2-ethylamine (0.563 g, 1.0 eq.).
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chl orophenyl acetyl chloride (0.131 g, 1.0 eq.). Pr oduct: Yield 79.2

(26%, UV/ M5 100/ 96 (M 399), rt (A M) 2.333. 'H 15 NWR (400 |sz Wﬁ?
rotamers 62/38) S 10.8 and 10.60 (2brs, 1H), 7.95 and 7.85 (2d, Jg8.b] MAT 20
2H), 7TVRYURE 27‘ 28 (2d, 211), 7.35 and 7.14 (2m 411), ZCEUSEMIIY. 50 (2s,
211), 4.29 (m IH), 3.93 and 3.84 (2s, 211), 3.81 (s, 3H), 3.21

(d,J--11.9, 211)Pra@ugoUVgMs %@Ejﬁ\rﬁm@ll) 2.63 (s, 311) 2.06 (m 2H), )
1.68 and 1.56 (dgeslidnSen3: ] o667 163.4; 161.0;
143.0; 130.7; 136761 =, 54°7, 52.4; 48.09;
46.9; 44.0; mmymlpaﬁmﬂamamhme@ﬁ)ammﬂ NEtI

h [)-N-[4- t. hox b N t hyl di n- 4-yl
oot an e { SOEL SRR ARG LRI e, Lot dithlop 2t "2- (4 Net hox
hen 1 -Ns 4memai{j?,§1-;enp1a¢dapemand@qomg FN‘e&i 25 nmeth 1 | erl din-4- 1)

acet am de 5CELH2 . g terials: SOELHI%(( , 0.76 mol, 1.0
eq.), 4- net hoxypHsHe Xé"é@w med?3%b LMMBA00/400 03’(€?ﬁar)(1‘h MOASIB: Viel d

oocid) s’ 1o o A Wi Bfudoho iyl 4 s My BB, s agMS (000, 1T

7.00 (d J-7.31 zz,d 2+4.7 Ha, T9), (@0 aidd 726 (221.18,3 Mz, 881) (h00-6.92 i) =4 4.464 (s, 2H),

§§§’ 'S 68 THELZI &g o oS a5 e g Ool oo e G 7 "

C- NMR 1331 (5, 3HREG. B) (5,159, 946-348.(&; 419)13.10-2.obMkyY, 2904, 6\1\@1101314)65521

46, 7, 46, 7. 982 B ot 1311 $higng 1 55 2o~ gt S ChepaR (DMS0) ™ (1 7%

67--2-(4- Tl\/isxzbyh@b@nyﬂsv)(s Nsd.4: {29, howcs a2k BoNwls) 885234 7, 4bls(ds 8. 43 8.
met byl pi perl d| n gl) acet am de (50ELI'd23) 5 Procedure as 50ELH14B

React i on- st PRen I-N- 2- 4-neth | hen 1 eth 1 -N- | - met hyl i
eridin- 4-yl) arpfiﬁn 1°9FEL el g
4- (2- Phenylet hyl) aml?lo aqweth%&%'{h% gmésnhﬁgﬁ]em% thyQnNn((])I 1.0 eq.),
benzoyl &hi drlr@eﬂl{'aeq@a-‘*gxl) 1ce@are\§le)(50E1(H'4:>caoduct Yield 159 my (50%, UV MB
100/ 100 (M 337)profddufcis 5@@}1@@89 Ri 0.55 (10% McOH CHZCI 2)." H-NVR (400
MHz, DMBO (80C)) 8 10.9 (brs,

Reaction-step 1: 4-]2- (4-m1r0pheny_) 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: UVIMS 96/89 (M™ 264), 1, (A, MS) 3.264.
Reaction-step 2: 2-(4-Mecthoxypheny!)-N-[2-(4-nitrophenyDethyl]-N-(1-
methylpiperidin-4-yl) acetamide (50ELH71A)
Starting materials: SOELH67C (0.285 g, 1.08 mmo), 1.0 eq.), 4-
methoxyphenylacetylchlonde (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) 8 10.8 and 10.6 (2brs, 1H), 8.17 and
8.12 (2d, J=8.6 Hz, 2H), 7.58 and 7.48 (2d, /=8.6 Hz, 2H), 7.2 and 7.1 (2d, J=8.6 Hz,
2H), 6.87 and 6.40 (24, J=8.6 Hz, 2H), 4.25 and 4.10 (2dt, J=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, /~4.7 Hz,
30 3H),2.34 and 2.15 (2q, J=13.2 Hz, 2H), 1.79 and 1.47 (2d, J=13.2 Hz, 2H).
Example 72 — 2-(4-Methoxyphenyl)-N-(2-thienylmethyl)-N-(1-
metbylpiperidin-4-yl) acetamide (S0ELH73A)
Procedure as S0ELH14RB.
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7.44 (s, 2H), 7.34 (d, J=3.0 Hz, 2H), 7.04 (d, J==7.0 H, o S Say 00

. 2H), 4.00 (brs, 1H), 3.40 (d, .1=4.2 Hz, 211), 3.35 (d, J4 2 Hz,

2.95 (brs, 2H), 2.77 (t, J-3.2 Hz, 211), 2.40 (q, J6.4 Hz, 2H), 2 24 (s,
3H) 1.83 (d, J=6.4 Hz, 211). 13C-NWR (CDC13) 15 171.6; 138.1; 136.3;
136.0; 129.8; 129.6; 1291 129.1; 126.7; 53.6; 52.4; 46.1; 429 35.9;
" 27.3; MOQ/6%anpl e 68- 2- (4- Met boxyphenyl ) - N- ( 3- pheny PETUSMERIEY) - N ( 1-
met hyl pi peridin-4-yl) acetam de (50ELH65) Procedure as 50ELH 14B. 20
React i on- st epl: 4R¢@tippraisp A a¢d @I hregylmethybamgph krmshwipippgdingt oy t j ng

materi al s: &dﬁﬁ%lfgll pi peridone (1.1 m, 7.4 mol, 1.0 eq.), 3-

phenyl pr opy 35 g, 1.0 eq.). Pr oduct UV/I\/IS 100194 (M+233), rt (A,
MB) 3.534.). 'H SiRinglt@ehitdy: I-Mebg8pipSidong @.57g, 424 thmpel, 310)eg.}32-40 (brs, 1 H),

2.84 (dt, J 2.64 (q, 25J 7.0 Hz ,4H), 2.51 (m
111), 2.27 Pgeng‘ﬁfa‘?‘d’imﬁﬁ(({%’%%% W13 bz, 211), 1.82 (in, 211), 1.44 (m
2I—|)h :?eagtl 03 ste’po%)cz EVMWSMMSOEQD),ﬂ(NM$2 .men 1-1- ro | -’E:IE)Ei-MSQ

met hyl pi peri din-4-yl) aceta

(0.50 g, 2.2 mmi@ﬂ%ﬁ@&iyry(g @?&ﬁéﬁ‘ﬁ?ﬁ%‘g&%ﬁ%ﬁon de (0.398 g,

1.0 eq.). Progug eﬁeuehqﬂ)la'é&ame@bi‘mmwlws 100/ 100 (M+ 381), r, (A, M)
2.938. "H NMR( 48 rotarners 55145) 8 11.0 and 10.90 (2brs,

IH), 7.30-7.10 (Siwﬁm"@ews 5@@&}{66@((93728(8@10%@@ L9eahdy 4.22 and 4.06

2dt, d cHo \Y 2 WD 01/ 66521 PCT/ USOL/ 07187
Et J 1'(;)4 %?Zl%xﬁ en?ﬂléé(%lﬁ 13@(16_0%&1@) QA 11 2. 66(d, 311),

2.52 (g,10J--7.9 Prqducrzl’lqldI?S 4mg(50°9) Uyﬂﬂglpa’%é‘ﬂl)%ﬁ)s?e(% ) 340y 1. 70 and
T30-0, 129, oANTRR GO0 1o oS LOBR ok oy i e fperP e Ga, MG 2 10 0
50.1; 44.5; g218), 74D.494 733. (zd J884H;22}D 003 3. 6498 (5mz?H}36 826m83H)ExarrpI e 69 -

rzre'g ﬁy:vg;[ Be?f%ﬁnﬁy%)@%@ oﬁé;hl(3 @Jf}i‘?—ég)g)}%r Méure 43865 s

React i on- st g511(s, 3#), 215 n Mi0h2.98 ev=11.2Hb, JHd.69(24, F~4cv Bi3H),20H 1158 10
? ?Lf Ing materal Sy, 38 ! s PhOSd CRNGa (A to By, oy AR @hiSofd- ) -
171.4; 158.6; 143.2; 130.7; 128.1; 126.6; 126.3; 125.9; 114.5; 55.7; 53.3; 52.6; 50.G;
42.8; 27.7; 26.8.
Example 73 — 2-(4-Methoxypheny))-V-(furfuryl)-N-(1-methylpiperidin-4-
yI) acetamide (SOELH73B).
20 Procedure as SOELH14B.
Reaction-step 1: 4-(Furfurylamino)-1-methylpipendin (SOELHG66B)
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-Methoxypbenyl)-N-(furfuryl)-N-(1 -methylpiperidin-4-
y1) acetamide (SOELH73B). |
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), i (A, MS) 2.401.
30 'H-NMR (400 MHz, DMSOQ, rotamers 57/43) 8 10.95 and 10.75 (2brs, 1H), 7.63 and
7.48 (s, 1H), 7.18 and 7.06 (2d, /=7.7 Hz, 2H), 6.85 (t, /=7.7 Hz, ZH), 6.44 and 6.33
(2d, J=7.7 Hz, 1Y), 6.37 and 6.11 (2s, 1H) 4.5 and 4.34 (2s, 2H), 4.42 and 4.18 (24,
J=11 and 2 Hz, 1H), 3.75 and 3.65 (2s, 2H) 3.70 (s, 3H), 3.33 (hidden, ZH), 3.0 (q,
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i net hyl phenyl ) et hyl am ne (1.0 g, 1,0 eq.). Product: UV/ M5 100/91 (M+
233), rt (A M) 3.933,). 'HNWR (400 Mz, CDCL3) b 7.4 (s, 511), 3.RYMAY 2004
(brs, IH), 2.84 (d, J=7.0 Hz, 411), 2.75 (m 2H), 2.54 (m 111), 2.29

( 2xs, B‘mm’@“&b (brt, .J=12. 3 He, 211), 1.86 (brd, 2H) pCTmssigny? 211). 15
Reaction-step 2: 2- 4- I\/Ethox ben 1 -N 2- 4-meth 1 hen ] eth | -N(1- neth
1 [ eri di n- 2H),12.06t ok 06125 8H), BO3 (Bf, drtliand 2 ¥t 2H), al65:anB8AB0KES A£D. 30 g, 1.3
1.0 egF 4- met hoxyphenyl acetyl chloride (0.238 g, 1.0 eq.).

Product b my (26%, | V/MS 100199 (M 381), rt (A M) 3.156. 20
' H NVR (400 MHz Eﬂ\fﬁﬁlﬁmgnmfén B0éth 4nletByiplchylReQn(ver.s, 111),
7.25-7.04 (n], 687 a%?:le( 84 (’@, y}s %Qﬁz 211), 4.30 and
4.09 (2dt, E‘EDIP'@EPQI“*‘ HW“E%"“?SKWH@:’-BS (2s, 2H), 3.71 and 3.70 (2s,
311), 3.85 (m (md&fufbee@tsbmmmpeak) 311), 3.24 (m 1H), 3.02 (m
.1=11.5 Hz, 211), 2.80-2.62 (m 511), 2.32 and 2.20 (2q, J=11.5 Hz, 211),
2.26 and 2.24 (2Beac Zaiadhlmnmmbﬂhhf (4-ntetlsy Ipheny Rt hy)- ) G(NVR 25 (DIVBO)

171.5; 171. 0; 135.8; 130.7; 130.5; 129.7; :
129. 6; 129%4&}%%%&3“1@glégﬁem]n%g%égEﬁ%@i 5; 55.8; 55.7; 53.3; 53.3; 52.2;
50.2; 46.8; 43. 9$ta14r2:g9naze:%s SOEBH22(0.528, 638 ﬂﬁm&;l.cﬂéq.ﬁthj@haﬂaate 70 --
2-(4- Met >aox hi onyl )et hy1l] - N- (1- net hyl pi peridi n-4-yl)
acet am de (%%%L%'}{rg(o% éc?g ure as 5 CELH ] 4B Reaction-ste 1. 4- 2-

2- Thi ﬁnlld et h | aRiodacti Yietd 2bising GO, THOTA 97&36@319) ﬁf\@aemr;glzsm ‘H-h |

1- Met hy t|o ene- 2- et an ne
(0.563 g, 1%@406%5%@0%‘?“%&% g %‘5&1‘% JO Hd), foma87.35r oduct
VB, 941 93hMETRAlG TaBRGHD SR adis B, ﬁdyei%qe%egg% 1Wand > e t 1 en

leth 1 -N Bel‘l di n- 4- acet am de ( SOEL tariing
mat eri al s: @@EEHQW 5@ £4321), 3§20®J@Hﬁ&, 2H), 2P%(g, 5D, 2-63%s, 3H), 2.27

(339 . O VET00) b0 ok s T gl g a3 O 2 45,60 "M, "B

r ot anmer $5 50/ 50) E¥BmpI872and-(4-018hFphay)I-A-methyBitenapl-N-A-31 (2d, J=4.7 Hz,

211} 6 87 nﬁpééﬁ&fé%ﬂiiﬂ-ﬂiﬁi%ﬁ%ﬁfdéﬁlﬂ?@%";ﬁagi 08 (at, 9122 ko,

111), Procedure as for 42ELHBQ, except that the reaction was run at 60°C for 3

days.
Starting materials: SOELH87 (0.25 g, 0.71 mmol, 1.0 eq.),

20 Cyclopentylbromide (0.288 g, 3.0 eg.).

Product: Yield 91.2 mg (34%), UV/MS 88/93 (M" 421), r; (A, MS) 4.450.

Example 76 — 2-(4-Methoxyphenyl)-V-(4-methylbenzyl)-N-(1-(3-(1,3-
dihydro-2H-benzimidazol-2-one-1-yl)propyl)piperidine-4-yl) acetamide
(50ELH89).

25 SOELHS87 (0.05 g, 0.14 mumol, 1 eq.) was transferred to a 4 mi vial and
dissolved in I 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 snlfate 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), r,
(A, MS) 2.851.
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10 3.71 (s, 311), 3.70 (s, 211), 3.46-3.30 (m 4H), 3.10-2.90 (m 411)

. 2.67 (m 2H), 2.28 and 2.12 (2q, )==12 Hz, 211), 1.80 and 1.50 (2d, 1.WA 200

Hz, 214). 13C-NWR (DMSO 172.5; 158.9; 139.6; 130.0; 129.6; 126.8; 124.5;
114.5; 55.5; 54.7; 49.3; 45.8; 43.8; 41.3; 31.9; 29.9 Exanple 71
-2-(4- I\@bfb%gﬁyenyl) N-j 2-(4-nitrophenyl)etbyl]-N(1- »ormso1/n71s?
- met hyl prrperi di'n- 4- yI) acet am de (5CELH71C) Procedure as 5CELH14E

Reaction-step 1 Fgﬂmfl% IZ%(Q %e@n@he&&ﬁﬁ%@ﬁgmehﬁf M;Illlrp_( 5CELH67C

Starring materi al , 1.0 eq.), 4-
ni t rophenyl ,gemghmla@qu&méﬂuyﬁwpeglmnlrl 9] ecptamldzmﬁmldﬂbt)t UVI M5 96/ 89 (M

bon | eth 1 N, SOELHE (R porSsE e o) i 4RI e e, o0 1 LS
material s: %Hﬂﬁ%ﬁdé fl)?ﬁ@ 5,91 5 Qﬁ?eré’riﬂ%d toJa DmEgal)and dissolved in ace:tomtnle
met boxyphenyl acet yl chl o e

roduct i.eld 130.9
(309, LM NHB’mmmqwlwbppzt;(Hrl?»&M eﬂlsﬁn 2%@? o & Wiz, DIVB?)D

t 50/ e F 1»2 Adse Wes8. 6 Hz,
5‘{1?%;55 > a%gz@m%@h@gﬂ%%gm& aﬁla?lﬂaﬁnfoﬁ):@hgt@dcmr(e%éa rr(18 w6 1

6.87 and 6. 4Brtaaed wiIBdﬁtlllﬂiwmit)ladedna%bm‘étasimwa(b?&ﬁ‘e Pﬁ'};o)rf&ld 111), 3.72

gﬁ 4 232'5%) (2 Od,ﬁﬂor&m‘;th%ﬁlé Tg% réﬁ 1 oé?h% ‘%%@dﬂ%%%)lﬂl s§dn]:9 sglfzﬁéla:(d &ohcerﬂrlai%ll)z 6% -9

and 1.47 (2dAfigphdfiation by IEIPL): the IExducpives cm\?eﬂe@lr(iwfgwé!b’- ¢ B‘H@‘hﬁf‘i‘t
N-(2th|enyl thyl )N ridin- 3A)
Procedur & as %Eﬁ‘lgﬂﬁg&é@ cipl f}hll\?ﬁcﬁ %%k%%{%%%%g%gﬁ%%%%@
React i on- st enﬁa;'ni;&mezva:{ Bddza d)dpamhe th anaxaess of heptastdwlier¢ theprodiiftne  ( 50ELH66A)
Starting materlals: done -
t hi enyl r et hyR"SHPHE 5} t%tlw Cdlb CBPS%UE‘?IQTH%?W%%%&(BMh 211) rt
(2 A( Z/B?ve t2h739prﬁmﬁﬁdlﬁm( g h?ﬁzﬁ,%), lUV/I;/IS 100/90 (M" 463), 1, (B, MS) 11.82. N
oxyphenyl) i enyl me y

acet ani de (50EL1HEAsmPISir £ilf ertrlh"("@?hl}/ @%'g%ﬁﬁl@é?\ﬁ(%@%@’gm&os mol ,
1.0 eq.) 5 4- methylpiperidin-4-yI) acetamide (SOELH93A)

Procedure as SOELH14B.

Reaction-step 1: 4-{2-4-(Fluorophenvl)ethylaminof-1 -methylpiperidine

(SOELH92A)
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: UV/MS 60/92 (M” 237), 1 (A.MS) 3.422.
Reaction-step 2: 2-(4-Methoxypheny])—N—(2—4-(ﬂuorophenyl)ethy])-N—(1-
methylpiperidin-4-yl) 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), 1, (A, MS) 2.783. Ry
0.8 (10% MeOH/CH;Cly). '"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). 13¢.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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met hoxyphenyl acetyl chloride (0.2 g, 1.0 eq.). 1o Product: Yield 178.4 ygMA 2004
(509, UV/ MS 100198 (M- 359), rt (A, MS) 3.117. 'H NWR (400 MHz, DMSO) S .
109 an &}9166 £12brs 111) 7.47 and 7.32 (2d, J=4.5 Hz, 111), 7.20 and

7.03 ( jeogely 1y 7. 03 and 6.98 (2m 1H), 6.87 (RGT/BH407182 70 and

4.57 (2s, 2H), 4.42 and g{ F=11.9 Hz, 1H), 3.77 and360(25 2H) ,
3.51 (s, 3H), 3.FExamp e”ﬁm -(4-Metinxgphenyl)-N-2-@, 5 dim@bypRengHe N, X' 4. 5

Hz, 311), 2 1.69 and 1.44 (2d, J=11.9
Hz, 2H). 130-(1|2\|§/'Rez‘?’bﬁ}%%ﬁ"%m1%Iﬁzzfg“i’é‘ﬁ}és'?ﬁﬁg%% 130.7; 128.1; 126.6; 126. 3:
125.9; 114.5; 55Pmce&kBe3s SGLHIABSA shall aﬂBmﬂwaQEuﬂﬁch:@Iﬁ’LCE%ﬂWp' e 73 -
2-{4- Met hox enyl ur f.ur rnet.byl.pi peridin-4- yl) acetam de
(50ELH73B) . g% E%{%%teom '%%’@)L‘Pﬁi{%&l"ﬁé%?éfxﬂﬁs%‘i ep 1. 4- ur ]anino
-1-neth)si eri dlR@a51@31.#@@34—[51@Ela‘xﬂ"ghdﬁf%)’@fnwﬁlﬂﬁﬂan;mAyelt—m!t!hylﬂ ﬂ%.ﬂﬁé i done
(0.5 g, 4.4 ., 1.0 eq.), Furfur;Tramne(UéLdg, T 0 €q.). Product.

W/ M5 77192 , rt (A M) 2.812. 25 Reaction-step 2:

2- (4- Met hoxyphenylo) i AubddFikaer )oielhsvw g&%gd %p%sgiu@ﬁogfi cetani de

(50)LH73B . Starting materials .0 eq.), 4-
met hoxyphen{iimedoy Pﬂﬂqﬂ@éﬂlﬂloew'@lglweeq . Pr oduct: Yield 134 ng (36%,

UVI M5 100! 99 ( M+ f{fS'As MR (400 MHz, DMSQ,

rot aners 57143) 30‘1}1%%1#503 6’%%@%(%)M63 and 7.48 (s, 1H), 7.18
and 7.060(2d, J7R@acHen-sipP)2-(6MeokiphendFN-[Z-(28-diRdthyxypherdBetilliAG. 33  ( 2d,
J7.7 Hz, 1 H.o and .41 25.,d )L and 4.34 (2s, 2H), 4.42 and
4.18 (2dt, M&%@%@ﬁéﬂ—%@_‘m 65 (2s, 211) 3.70 (s, 3H),

3. 33 (hidden, zmrgrt&gon@erzal&()smﬁ?{@m&)8337 gl 255 Mio12004q.y\@- 01/ 66521

PCTI US01107] 8 Hz, 3H), 2.15 (dq, J=11 and 2 Hz,
2H), L65 antf® ‘%‘ é)g)hfﬁg‘aceﬁﬂ%ﬂ"“qﬁz(g“ 56, Peddhitle 74 - 2(2-thi enyl et hyl)
N- (4- et hyl phenypfmuhyw/]bfs(siﬂomwhaml Raf, MY A ¥, 0 83f®f am de (50ELHB2) 5
Pr ocedure {J,ﬁ (A}]F‘Bl React i on-step
2-(2- t_h| ¥ (4- met hyl phenyl net hyl ) - N- (1- net hyl pi peri di n-4-yl)
acet am de (50ELF§:2=)mple 80 - 2-(4-Metboxyphenyl)-N-[2-(2,4-dichloropheny!) ethyl}-N-(1-

methylpiperidin-4-yi) acetamide (S0ELH93D)

Procedure as S0ELHI14B, but purified by HPLC and evaporated to dryness

forming the trifluorcacetic 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: UVIMS 82/92 (M 287), 1, {A.MS) 4.875.
25 Reaction-step 2: 2-(4-Methoxyphenyl)-N-[2-(2,4-dichlorophenyl) ethyl]-N-(1-
methylpiperidin-4-yI) acetamide (SOELE93D) |
Starting materials: 5S0ELH93D (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/CHCly).
Example 81 - 2-(4-Methoxyphenyl)-N-[2-(3-chloropheny}) ethyl}-N-(1-
methylpiperidin-4-yl) acetamide (SOELH93E)
Procedure as SOELH14B, but purified on HPLC and evaporated to dryness

forming the trifluoroacetic acid salt.
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Starting materials: 50ELH25 (0.30 g, 1.38 mml, 1.0 eq.), thiophene-2-
acetylchlorid (0.22 g, 1.0 eq.). 1o Product: Yield 235 ng (62%, uv/ i MAY 2004
97193 (M 343), rt (A WM5) 2.795."H NWR (400 MHz. DMSO rotamers 54146) S
10.8 and 10.60 (2brs, I H, 7.4 and 7.35 (2d, 1H), 7.2-6.76 (m 611),

4.55 a 211), 4.49 and 4.26 (2dt, J 11 and 2 , 4.15 and
3.79 (2% “’éﬁl—}i)"{‘zs 32 (d, .J=1 1 Hz, 211), 2.99 (q, 211)"@”%‘5’?"% 7 311),

2. 27 and223(s =1 ‘ 2 1 155(2d JI 1
Hz, 2H). 15 ExanBEtioe Ay VDL : L

cycl opentyl QOE@HQEP 4-yl) acet am de (42EL1175) Pr ocedure as for 42ELH80,
except that e reaction was run at 60C for 3 days St arég&g mat eri al s:

50ELH87 (0. 25 g, SOITME RAFFHET: 1Melby1e‘qplyend°12fo(°é>ﬂz% &Sl b de (0.288 g,

3.0 eq.) ), INIMS 88193 (M 421), r, (A M)
4. 450. Exaws‘%hengb% Neiti'b ﬁdol “N- (4- et hyl benzyl) N (1-(3-(1, 3-
di hydr o- 2H benzi Rl@h’aztoWZ\/ISrSé/SE(Mf/Q;%rOWM)SbBééﬁ| di ne-4-yl) acetani de
(50ELH89) 25 5OEL } ‘ L LANS: ]_red to a4
m vial and di sS61

1-(3-cblor opreﬂgrybxﬁaer{ﬂ;rBWI)hydmdQQSDELHezfﬁ)l m dazol 2- one (0.032 g, 1.] eq.),

sodi um car bonate_(0.022 sjal) were added and
the vial was seaﬁ’%ﬁ""&'ﬁ’éﬁt aéﬁ(é#ﬁ%?#z@%q %%%E%OEﬁ eqy)h{'xture was extracted
with distil heethowapienyleqtyidiorideolstz,apy hanat)e) and 30 di chl or onet hane (3

times) the organic ] a I ' jth,s t

concezlt rat ed. gThé ‘1"4“ fyﬁ@ﬁ&rﬁ@h@%@d‘m&ﬁ&ﬁ@g gakﬁﬁé%éﬁodﬁevaporat ed to
dryness, fd0HY 12 i fluoroacetic acid salt. Yield 8.8 ng (12% . UV/ M5
1001100 (M 527) (8 851. 86 1 1 MAY 2004 WO O I&Gﬁi

PCT/ US01107187 Eﬁaﬁ'ﬁplé #T2-(42‘4@0?\7&‘1%3&/6?{%r(§/1")e“i\1!"(mhﬂ’é’i)r‘f§hy : '\}’1)-N41-(2-
met hyl t bi aZnﬁ'{hg‘ip%leHBi‘nWil)aéﬂtﬂﬁﬁ'e SipLHbsp) ) acet am de (63ELH1A). 50ELHB7
(0.3 g, 0.852 nrnol, 1. %chl oroneth 1) 2-met| 2yl t hiazole

hydr ochl ori de (OP@S@U&%@ éﬁBv@F‘ eqippiERLSE an EV?P?fP*e@F%fFY“&FﬁJI di ssol ved in

acetoni trilg, cﬁ(tﬁmﬂuop%ﬁ%gg}ﬂ@ar bonate (141.3 g, 1.2 eq) and a crystal
of pot assi um 10 e were added) and the vial was seal ed and shaken for 20 h

at 82C. The reacReastionsigp lirdel(¢dgethoxyphenyl)ethyl)amino]-1-methylpiperidine
SO0ELH94B
Starting materials: 1-Methyl-4-piperidone (0.3 g, 2.65 mmol, 1.0 eq.), 4-

methoxyphenylethylamine (0.40 g, 1.0 eq.).
20 Product: UV/MS 74/87 (M 249), 1, (A,MS) 2.935.
‘ Reaction-step 2: 2-(4-Metboxyphenyl)-N-]2-(4-methoxyphenyl) ethyl]-N-(1-
methylpiperidin-4-y1) acetamide (50ELH95B)
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), 1, (A, MS) 2.389. R; 0.8 (10%
MeOH/CH2Cly).
Example 83 — 2-(4-Methoxyphenyl)-N-[2-(3-Tluorophenyl) 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 q.).
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extracted with distilled water (nade basic by potassium carbonate, pH MAY 2004
and dichl oronet hane. The crude product was dried with sodium sul fate and
concentrated. After purification by HPLC the product was converted into
t he hyd¥odibeZide salt by io dissolving the free base iprTiUuSuh/o7187
di chl oronet hane and adding 1 eq. HO in ether (2M. This m xture was
added drop-w se tReodur:-dXCRESs7489 (MERBANS (AR e.Jube product precipitated.
The sol vent was rem)yed by evaporation | eavi ng a white povvder as the

R R-Step s -(4-methppmshanyh 6 (2-Griivongpheny! 5) 11.82.
Exanpl e 78 -méehifh gﬁgiﬁm (f] uorophenyl) et hyI) N-(l- 15
nmet hyl pi peri )
Reaction-step 1. S@[’Qgﬂ”@f*’i"ﬂoﬁ% SER (0. f§%lgh§/bémnmi,r1~q) eqbtthy| pi peridife
fSOELH92 ) perl done (0.3 g, 2.65 nmol,
1.0 e :%\4%%%(;#8’??% rop %ﬁ%ﬁ? (tbhy %frr}r%% 369 g, 1.0 eq.). Product:
uvuvrs 60192 {M  PBFJuct:r GV (MS MEYISAMB2S5), Reea,dtdsbm9«mapozacz% 4-Metho hen 1 .
-N 2-4- fllﬁl{ %ethl-lV—l meth | i eridin-4- ] acetam de
50ELHO3A Stariing rfa%rl al s: 50ELH92A (0.625 g, 2.65 mmol, 1.0 eq.), 4- 25

met hoxyphenyl acetﬁyhnﬂplma-db(z( -Eth BB henyt)app2- (4L ffbréfhonyl) l]LN-KI- Yield 381 ny

Voo croct oy thasd Vi i ﬁ@@h?i%o%mo;ﬁlB‘y‘zbrs 1,

7.56-6. §o(m 813Reac41036te9md4 ﬁthgzypéaarmatcenc%labd,ch%nﬁ@(as@EEH@)% (2s, 313), 3.59
and 3.57 (2s, . 3.4-3715 Z.96-2.66 (m bSH), 2.62 and 2.56

(2s, 313), 2.29 é h%ymbenzhciﬂzdmdﬂé& 218 rpmoRrieps travsferreido a il viglaad NVR
(DVBO) 172, Sisedifda b citonidh 0P ) THARsclort 51005 136. 1;
156 1 130 325537 Bibloend Wth Tl M il ik RP G 1 2 10006 o
115. 9: 115. 8heuss. quméd%er@wasewomed §fS amd ths BesBHing produciS@s 8seds0. 7; 46. 7;
43.8; 43.2; 43 eq36- 3, 34.7, 27.9; 26.9. 87 WO 01! 66521 PCTI USOL/ 07187
Exanple 79 - 4 Vet hoxyphenyl) N[ 2- (2, 5-di met hoayphenyl ) et hyl ] - N
(1- met byibpi per i anacmyn);teaée&-ea:cEtumpm@mmﬁ fRoopeylethal-B0ELH 4B. A
smal | anmoun \ﬁ@@ Lfled by HPL evaporated to dryness, formng the
trifl uoroac%ﬂel éﬁ‘%ﬁéﬁigﬁﬂ.ac% gea&jﬁgﬁg@t ep 1. 4-f2-(2, 5-dirneiholl envl
et hvl arni no - 1- m83ELH17 (0dn igd0.A2 mu{oD0kk e Adrred to a 4 ml vial and dissolved in
dichloromethane. 63ELH19 (0.084 mg, 1 eq.) was added and the vial was sealed and

the reaction shaken for 20 h. The product was exiracted in distilled water (made basic

20 with potassium carbonate, pH 10) and dichloromethane. Dried with sodium sulfate
and concentrated. Purified by HPLC. The extraction, drying and concentration was
repeatedand the product re-dissolved in dichloromethane (1 ml) and HC1 (1 eg., 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), 1,

25 (B, MS)10.38.

Example 85— 2-(4-Ethoxyphenyl)-N-(4-fluorobenzyl)-N-{1-
methylpiperidin-4-yl} acetamide (63ELH21)

S0ELH4 (0.11 g, 0.49 mmo), 1.0 eq.) was transferred to a 4 ml vial and
dissolved in dichloromethane. 63JELH19 (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

HCI (i eq., 2 M in ether) is added. This mixture was added drop-wise to an excess of
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Starting materials: Methyl-4-piperidone (0.3 g, 2.65 mtl, 1.0 eq.) .} 12M& 2004
+ (di m et hoxyphenyl )ethylam ne (0.481 g, 1.0 eq.). Product: UV/ M5 81/90 (M
279), r~ (A M5) 2.868. 10 Reaction-step 2: 2- 4-Methox hen | -N 2-
2,5-dinmethox hen 1 eth 1 -N- (l-nethrl piperidin-4-yl) acetam de (50ELH93C)
Starti ngomalsesanal s: 50ELHI3C (0. 737 g, 2. 65 molL 1 0 eQOr/usht/nris?

" et hoxyphenyl acetylchloride (0.488 g, app. 1.0 eq.). Product: UVIM 821100

(M 427), e%l%new}:re &%eﬁﬁtp‘;’ec%ﬁt%éﬁ?%l 1431, ; elﬁ%},ﬁﬁ’fﬂ/}sl_ﬁw 80 --

2- (4- Met hox enyl) orop enyl
met hyl pi perl%ﬁSmtA(A:MS)éefé‘Bam de (50ELHO30) Procedure as 50ELHI 4B, but

purified by HPLC o, Q cetic
acid salt. 20 Reac Aaﬁ(‘?g%{b[%?q;éﬂzm %hyliﬁi@r%%h%ﬂﬁ) dh’ ¥ cbfllo -1-neth
- met hyl pi pej §3- l[ydmexw; ﬁﬁﬂﬂﬁﬁ@nysﬁatmlﬂg(smmrllmhs i - Met hyl - 4 pi peri done
(0.3 g, 2 65 mol |chI 0.50 g,
1.0 eq.).’ Product’ (@W@&Péﬁi‘“?‘kﬂ gye- {F%ﬁﬁ’é%l %EE{%Q ction-step
2: 2- 4- Met hax (M minof)Mnd 2-hydrody-dinsdMRghehgiefic 84id (48 m@0.48 mi@f h 1 |
ericlin-4- |1 acetam de 50ELH93D St artlpn)a materials: 50ELHI3D (0.76 g, 2.65

mral, 1.0 eq¥gre dissolied in B K- disepreviethylape (MEA S QUL df mmol) eq. ) .
VEOH GH2CL2) SEane L BT o Rt R P P epapiaitiac )
et hyl ] - N- ( 1-(PyBtOR:I386 p@; DR munl)y ki)d the wixiTE tes §502RHIGE) | BrifaiedidPe as
Cri 1 uor SacarFEVEkd4EE el oligpoiS YRR A eled Qb RIE Rt BLG 187 167
React i on- st @prykig ¥-N3SOh ke @nbtationatidldel samﬂgmmdlzmmtﬂm lwhichewdsdi ne
o R ekl i P L RSy 5 B2 05 o0 14
(57%) of the title compound as a white solid. R=0.20 (10% MeOH in CH,Cl,).
HPLC-MS (method A) showed MH =383, UV/MS(%)=100/92. "H-NMR (400 MHz,
15 CIsOD, Rotamers 52:48): & 7.18-6.58 (m, 7H), 4.53 (s, 2H), 4.31 and 3.97 (2m, 1H),
3.82 and 3.81 (2s, 3H), 3.80 and 3.55 (2s, 2H), 3.04 and 2.85 (2m, 2H), 2.4]1 and 2.32
(2s, 3H), 2.35 and 2.12 (2m, 2K, 2.29 and 2.27 (2s, 3H), 1.83 and 1.74 (2m, 2H),
1.72 and 1.33 (2m, 2H)
Example 87 — N-((4-methylphenyl)methyl)-N-(1-methylpiperidin-4-yI)-2-
20 (3,4-dibydroxyphenylacetamide (STMBT24B)
N-{({4-methylpbenylimethyl)-N-(1-methylpipendine-4-yI}-2-(3-hydroxy-4-
methoxyphenyl)acetamide (57MBT12B) (52 mg, 0.136 mmol) was dissolved in
CH,Clz (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 stiming 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 (25, 2H), 4.23
{(m, 1H), 3.83 and 3.58 (25, 2H), 3.46 and 3.40 (2br 4, /=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 (2brd, /=12 Hz, 2H)
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5 Product: UV/ M5 86188 (M4 253), rt (A MS) 3.175. Reaction-step 2:- 231 MAY 2004
4-Metho hen | -N 2- (3-chloro heni eth_ | -N 1- nmeth 1 i eridin-4- 1

acet am 3E Starting materials: SOELHO3E (0.67 g, _2.65 nvnol, 1.0 °
X gﬁ%’eﬁw %C&HSPVWW Pr oduct :

eq.), 4- oxyphenyl acetyl chl ori de (0.488 g, app. 1.

UV/ M5 1001100 (M, 4015, rt (A NB) 3.464. R10.8 (10% MOH CH2C12).

Exanpl e 82 - 2- (&%

AYreyyremethypdendiyethEdN-1- et hyl | - N- ( 1- i

met h3l pi per in%tﬂylﬁipélﬁdixﬁ@%i)@g{‘iggeté%ﬁﬁ@é@aﬁﬁg%@sgﬁh50ELH14B.

Purified by HPLC and evapor orm ng

e trifluoroacetic

aci d salt. React iNodd-sethpxipheny)nfethyl)et-ismofi encthylpipbridinaftig 27 daonstit h
- met hyl pj peg,, . did BQEL ptartin tery also . ls hyl -4- pi peri done
(0.3 g, 2. 65 ﬁ#%rq‘ﬁvié%%%m%ﬂi%ﬁﬁ%ﬁ{é@b eﬁ";lr)'ef‘#@rpﬁ’]rﬁ 4\1(%}‘(’%”5%“‘8 1.0 eq.)"

iONEF gdué';]: uh(:il-&f/aﬂi@nza@ﬁg% r(ﬁd\thitl)rlﬁmﬁ)ure Wasl }(eﬁteﬂ/ﬁrl)reﬂhﬂ(ﬁﬁf4efﬁﬂethrhlﬁﬂp-§ﬁ@pd_2: i- N
- Met box he - - 4-.nne en el - - et | peri din-

acet ani deOEE@ﬁ?&I}ﬁogﬁ ‘fcrlf& aﬁép‘é%%ﬁq%‘?’a%@&éd’%ﬂ{@%#]d? P@YIBE Ir[:nnol , 1.% ;
iy
Uv/ M5 100/ 100 97 rt. (A,._NMS M .

Exanpl e 83 fMQ&%@ﬁ&%SNMMO fomiYeRAgme SRR ofA-pminonlrl | - N- ( 1-
P@gl@ﬁ%&sr Purified

eq.), 4- metteaxonpagoyiclded yyetohoiliveech(Was$88h&H byRE chro
2.389. Rs 0.8 (10%

met hyl pi per ingi}idparddh 1Y) 206 i EEMR
on HPLC and eva If);?at e%ﬂa(tg% dry%?%g, 38493?13%#?‘369’??@? tri
sal t. Refct Pois Nre

P

uorodcetic acid

GH).- HPLC-MS (method B) showed MH'=115. UV/MS(%)=-/100.

L P 0 kA Y IRy R B0 S ort
f | uor ophenyHissdlyddaninrethapal. (860.) gnd Ihireqy-4-me§ltiehzalddiy &a@2 mA0 021166521
oot i on- st Bl A el (o3 T ey kR s herd v 5 Cer 1 n (1.
NaBH;CN (29 mg, 0.462 mumol) was added and the cooling bath was removed. After
15 3 b the reaction mixture was evaporated and flash chromatography (0-30% MeOH in
CH:Cl:) gave 27 mg (50%) of N-((3-hydroxy-4-methylphenyl)methyl)-4-amino-1-
methylpipendine (57MBT44C) as a white solid. Ri=0.27 (10% MeOH in CH,Cl, +
3.5% NH.OH). HPLC-MS (method A) showed MH'=235. UV/MS(%)=99/99.
N~{((3-hydroxy-4-methylphenyl)methyl)-4-amino-! -methylpiperidine
20 (57MBT44C) (27 mg, 0.115 mmol) was dissolved in CHyCl; (2 mL). 4-
Methoxyphenylacetyl chloride (17 uL, 0.115 mmol) was added dropwise under argen.

After 3 h, n-heptane (3 mL) was added and the mixture was evaporated. Flash
chromatography (0-20% MeOH in CH,ClL,) gave 14 mg (32%) of the title compound
as a white solid. Ry=0.32 (10% MeOH in CH;Cl; + 3.5% NH,;OH). HPLC-MS

25 (mcthod A) showed MH =383, UV/MS(%)=99/96. 'H-NMR (400 MHz, CD-OD,
Rotamers 63:37): § 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, J=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-methylphenyl)methyl)-N-(1-metbylpiperidin-4-yl)-2-

(4-bromophenyl)acetamide hydrochloride(37MBT70-1D)

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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met hyl pi peri din-4-yl) acetam de (50ELHI5D) Starting materials: 5CELI19€H Y 2004

- (0.625 g, 2.65 mpl, 1.0 eq.), 4- 5 nmethoxyphenyl acetyl chloride (0.48 a,

app. 1.0 eq.). Product: I V/ M5 100!95 (NM 385), rt (A M5 2.946. Rf 0.8

(10% MOH CH2 d2). Exanple 84 - 2-(4-ethoxyphenyl)-N42-(4-tl uoroph

_enyl) et\pwlohsdhri 1- neth3' ) piperidin-4-yl) acetamnm de (63 148sReaction
step 1. 4-Ethoxyphenyl acetic acid chloride(63ELH19) 4-Ethox phenyl acetic

acid (0.5 ¢g,.2,8 | . t nsferred t 7 vial an dlssolved in
t hi onyl chl orﬁtﬁgs?%%’é@ﬁ:& ﬁé@rﬁ&%ge Qpﬂgéﬂ?ﬂaﬁ‘@ﬁmgﬁd 70C for 2%
hours. Thi onyisefbpéEEanms (EVBIEN ﬁItEEildaéiBg anel sy bendlRsWhd)@.g870duct was
used wunpurified. 15 Reaction ste

2- (4- Et hoxy pH@aY s Rided Iqilpved %P@%%?PW“HWQTPINSHhPm%t hyl pi peri di n-4-yl)
acet am de (6RELAZIHEELEIPyEDPLI6 QlL‘E?ocE‘EQiuilolY"aﬁnﬁf @E‘ﬁﬁﬁfoﬁdi‘ﬁeo adn

vial and dissolved'in di ch?'oror net ane 63EL1119° (0. 084 ny, eq.) was
added and t hreacion miyipss vee shaken fgnédh atﬁeande‘amﬂdmt@mmnshﬁ@)fm@@aml) The

Car bonat o, pEf T sgoihaip Bt B, 13 B b R e S PR30
\(l:vggcep;r nggzéLPmdiﬂhd senhainglﬁl-pmcﬁm vg’daelumdtqfﬁhf ;{dgll;médm}m 16¢e WO ancent r a;inon
HC (1 gq , atﬁﬁ" 5{1&% &ﬁva ta'%j cmfﬁgm 01>1t ur gh d‘&@éﬁ‘a é% W se to
?2806/;((:63?// (I\)/E:xﬂne:pilliugg wmheﬂmmpm@mmﬁ] Saompy, eaappgategltSmd El)l(bY&CﬁElldgo gg ? ng

2- ( 4- Et hiky pEERd g ﬁcé‘ﬁlgf F%B‘%"Bboe%n?]lé I?i)- ﬁéf’%iﬁ“ﬁl“ﬁé?"a ¥y |y acet ani de

(63ELH21) SQEdthihol &*4 Mlg an@ihd SriBRhg prddildt ®6s éluﬁé@@ff&meadmnﬁmﬁ@w% a 4 rﬂ
vial and dissolved in dlchloronethane 63ELH19 (0. 089 , 1.0 e

added and t HEHAGR 0 meghangh@*4 @iy avp eydppratpdon Ié?é%‘taPéPF] @hamh The progye h) The

product was ﬁd&tdﬁéﬁ/%'@i@‘ﬁ b5 9 dna e di @th loouVd.t hrpetasabym
carbonate, pH 1(1)) and di czhlzgromatqhane Brl e Qa@ %dl U{;TH'ILEW f at eyand

concent r at edvaspded Tagsobifiopmagadded to nelaptane (3 @M a@ﬁwaﬁ@raw fogdsd@@nt r ati on

was repegt e%%mcys fb?ﬂﬁ&%%&k &h&ﬂ%ﬁ@uoﬂdqi,&@bpmm@mnth ). and HC
(1 eq., 2 Mih ether) is ad gmxturewas drop-wise to an

excess of 9CHALG WM@)\P@VM/ 16 ﬂm@q)ﬂﬁﬂ’@?
Example 90 ~ N-((4-methylphenyl)methyl)-NV-(1-methylpiperidin-4-y])-2-
(4-iodophenyl)acetamide hydrochloride(STMBT70-2D)
The title compound was prepared according to example MBT04. Yield: 33 mg
20 (26%). Re=0.31 (10% MeOH in CH,C);). 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-propylphenylacetamide hydrocbleride(STMBT70-3D)
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-methylpbenyl)methyl)-N-(1-methylpiperidin-4-yl)-2-
{(4-trifluoromethoxyphenyl)acetamide hydrochloride(STMBT70-4D)
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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hept ane whereupon the salt precipitated. Yield 31.1 ng (16%, UVfIVB1 * MAY 2[][]4
941100 ( M+ 385) tr (A MS) 2.573. Exanple

86- N-( net hyl phenyl ) met hy1) - N- (1- et hyl pi pe~1di n-4-y1) - 2-

(3- hyd?} g’a‘{}”‘sﬁf’ t hoxyphenyl ) acet ani de (57ML3T12B) 5 PCT/US01/07187

N ((4- et hyl phenﬁl ) met hyl ) - 4- am no- | - net hyl pIR’erl di ne (50ELH25) (105 nmg,
0.48 rnnol) and Bx#pg J&Mépﬁbxlypm»m%mé} d1anithylpiperidiy-4-@)28 ol )

wer e di ssol (DIEA, 250 L, 1.44

nmol ) g‘pﬁ'eg&‘]% @)%h)ag ﬁ‘g“?‘%ﬁ fbt-m‘%l no- phosphoni um

hexaf | uor ophos phébetitlg @yIBm@d W&aﬁemtrgi ac@rdiflg fr exefnple MBED4 Neeldrizftmg € wWas

i xture wasCaxr 6P ot B Crdennt s Bep B Bl St g

concentrﬁtlwmse%@mow ng cr ude rrat eri aI whi ch was purified by flash
O 0

[Tl e conpount abxamisitie NPrEebpiab b meinsh NGtk TREeIm 9P C. NS

nmet hod A gwndd o 15 CD30D,

(Rot aners )52%: IM_&EQ mo%{ﬁﬂe%? a%tfmwiaéj?foéﬂgbﬂ\h@g\@%%)nd 3.97 (2m

111), 3.82 and "éheatjrﬂf(wpomwasaﬂre@reér@acosdlagtc(ez@n MBT®. 04 and 2.85 (2m
211), 2.41 and 2y 27 (2
3113, 1 83 and 1.’%1' (S (2%1{% 7Y 62%@&%&@%’%@@&%@6@9&? (s
?:7% ZI- ((j(ﬁﬁ ?$WGQMW¥%?HW$(%§=(@JMt hyl pi peri din-4-yl)-2- 20

| roa
N ((4- me%/hyl p%gﬁgﬁﬁﬁél )E Kéﬁﬂ&ﬁv Bfeﬂ’yé)r%"éﬂ TEBYIpipsridinr YRy oxy- 4
?;Fifz?;‘iéyE’?e”m“?’)‘gm’hm”w‘(”5‘7"ﬂ'm’h“‘a’ﬁ?§n“wr'?%‘?’g?n’ o (M 5. oy 2oa™.
0 204 ol ) was BRSPS RS g (g DR AN, TRrSdoe Af t or
stirring fo@?%)hRFBETIIB@%MHDJH I THAC),) i @uteanativd H) RBowadNH! €3 8085

evaporat ed T oil was purified by preparative HPLC to give 24
rug (48% Bﬁﬁ(‘g}ﬁpylggmound as a white solid. HPLC-MS (nethod A)

h dM-|+369 3V =10QA97, . 33: 67
Z gwig 6.47 (m 711&@@ %54 gnd ethﬂgh NXB"{BA% N%Et%%'dmmrs )

111); 3.83 and
3.58 (2s, 2fppetbexyrg-melfyipbanyljaggipmide hJ'ﬂl%hmldeﬁJ}‘fBE;%@)and 2.95 30 (2br

t, .J12 Hz, 211)Thc2t:tfcgco onndivlas: é)r al%aa@d%ﬁjdlgg l%&x(u%é]e MiFH04, Y?elé‘é4%§§i 1.84
d J=4, 12 87 an 48 (2b MAY 2004

6\0 01/ 8621 @éﬁ@tﬁo@?@ﬂ%%@%{z@@) LEMS (method B) ) ehovwed ME'=381"
- N-((3- hydroymmsésabbgbpbenyl ) met hyl ) - 1V (1-

Example 97 — N-((4-methylphenyl)methyl)-N-(1-methylpiperidin-4-yI)-2-
(4-pyridylacetamide hydrockloride(S7TMBT70-9F)
The title compound was prepared according to example MBT04. Yield: 18 mg
(17%). R=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)-NV-(1-methylpiperidin-4-yI)-2-
(4-methylphenyl)acetamide hydrochloride(S7TMBT62B)
The title compound was prepared according to example MBTO04. Yield: 10 mg
(35%). Re= (10% MeOH in CH,Cl,). HPLC-MS (method A) showed MH'=351.
30 UV/MS(%)=100/100.
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met hyl pi peridi n-4-yl)-2-(4-nmet hoxyphenyl)acetam de (57VMBT54B)

- N ((4-nmet hoxyphenyl ) net hyl)-4-am no-| -rnethyl pi peridine (1g, 4.27 r’n"ﬂDWY 12004
was dissolved in 4% formc acid in nethanol (60 nL). 10% Pd/C (1 g) was
added 5 under argon and the reaction mxture was heated to reflux for 24

h. Thewd sldtss was fi | tered through celite and the fibttatewas acidified
with conc. HO to Concentration yielded a yellow oil which was

purified by flas t .5% NH4OH) to give
249 my (51% of Xg‘ﬁ#’%o% fwr@qﬂiﬁ’ %ﬁ%ﬁf‘%@g‘k@% as a vhite solid.
Rt—-O 13 1@%wﬁlﬂenduGH2m22(4-metboﬁpﬁebyﬂ;}hbe4mbde HPLC- M5 (et hod B) showed
| vH+=115. =/ no- 1- met hyl pi peri di ne (57MBT36B) (26 ny,

0. 231 mol ;Jxé\g'sso(c% b‘é&%@?ﬁﬁﬁp t hanol (1 nlL) and

3- hydr oxy- 4- net hybhetizad depansien 6SLRIANG, (285 28,17.5Dimlo) mdldthamﬂf&zi @oacid (33
uL) were added. The m xture was cool ed to 0}{%\9 N? % , 0.462
mol ) waé adtedt 8nd 7asedddsisPijoneh hevmpebepahaisehe! (Uar & 61‘3"1?31 Bt he
reaction m HGNELPRBE Q9 B td 1 BEOH in
CH2Cl 2) gavé}e etﬁ@ri{S%ﬁnggérﬁS%Q%aﬁgﬁ{%xy 4- et h {:Qﬁenyl )t th%@%r4 am no- | -

met hyl pi per hdifier t(OSHnB!DAMC)heasxtaramsm@atsfbmceb%lmbt@’ltﬁWﬂ(elﬁlo in CH2Cl 2

+ 3.5% N1 199,

N-((3- hydro%%ﬁg phenyl%mﬁlﬁéqeﬁ]gg%ﬁlgsﬁ%ﬁ %ﬁércﬁwéé\% gigﬁ’e 20
(5Th113T44Cwak Alkered ,antﬁ)wiéhféd with iCH, Gh €200k s Gkivadion witTkddlichal QHEﬁ_]) (204 2

lct hoxypa\f?\éﬁ%gaxlbﬁ ég@gﬁ@)%{] Lér\f;ggxlyi% i oI %ﬁﬁﬁ ﬁ]dqfaghdr opw se under
argon ure was

evapor at ed. cﬂoﬁﬁfbgriphymﬁ%gl@hih@Wﬂ%%@lmguﬂﬂ?ﬁl@) gave 14 my (32%

e A B B R e Yo R, e

(400 Mz, - CRBGBY, + Re%aur/GH)B3: 37): S 7. 28-6. 55 (rn, 7H) 4.48 (s, 211),
4.37 and 3.95 (2m_111), 3.78 and 177 (2s, 3. 06 2.83 (2br d,
J=12 He, 211) 2 12ethyfcf- E‘PQ@OP‘?@4M73E’HK@‘5M‘SS?]V@1“ anoh(?yml)o 18 and

2,12 (25, Stlo 4 bRl RodiBhet Rhim 157D 8Osk B735mhdPhashided <12 H.

(1-net hyI pi [ﬁﬁl’cwﬂtﬂ iy destic)acid-(17 41y Hp&ﬂ@é(ﬂm)g;_déﬁ@mﬁdbwas added and the

hydrachl ol ee{are Y ﬁz%ﬁéf% % fhe FRRUE itk @St il baland 20O €52 0! )

N- ((4- et hyhﬂbwla)mmlt Rytractidn aith GH:Cl (S hyll)pdpegivdibéa$0o@dny/ nl. 92 1 1
MAY 2004 \/\Ota\(f)zajf:ylo16 1%% ]gaxl? qI;/.?. %‘031? }Z{ ((4-(hydroxymethyl)phenyl)methyl)-4-amino-1-
20  methylpiperidine (S7TMBTS6D) 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 added dropwise. The

25  reaction mixture was stirred for 1 h and water (500 pL) was added followed by
evaporation. 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% NHyOH in methanol (2*4

30 mL) and evaporated, The resulting oi] was filtered through silica (H=4 cm, D=1 cm)
with methanol/CH,Cl, 2:8 (20 mL), evaporated and subjected to a second jon
exchange column (0.88 mmoal/g, 1g). The column was washed with methano) (8*4

mL) and the remaining product was eluted off the column with 10% NH,OH in
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stock solution in CH2Cl 2, 171 }tL, 0.229 nunol) and pol ystyrene supp®ntdiy 2[][]1.
dii sopropyl et hyl am ne (PS- DIEA wth a | oading of 3.57 mmo]Jg, 192 ny,

0. 687 %ﬁ was added foll owed by broro-tris-pyrrolidino-pl]osphonium

hexaf | L}ggg’ Mi&¥phat e (PyBroP, 160 ng/nL stock sol ution, PCHYS01/0p18334

mnol ). The 5 reaction m xture was shaken for 1 h at r.t. and filtered

onto a prevval@ﬁb@oé (Rdralaeny evaporated wo heimge aobbilpump( ThegBoduroivky, |g). The -

col um was d\@g@ r | ni duct was
eluted of f t e &t \M&ﬁ @EL )ﬁ\(ﬂ% Htﬂaxgpuﬁr@bﬁvl(‘; Oqg‘ﬁﬁaﬁé‘@épor at ed.
The resul ti n-:gldcd IThwagluﬁwﬂ wasraddedtih ndigpthnes( Inilgand &\thératIGIMffd}Eéd CrghgWi t h

met hanol / CH vapor at to a 10 second ion
exchange col ) Bt%ﬁg’ 1308“? PQ:%?W é‘HCW(ElPD met hanol -
(8*4 nl) sand{p]bemsmemm smweimm*% EVM@@G)Qf(fO/%he colum with 10%
NHACH i n net hanol_ (2*4 n&.{? and evaporated on rotavap and oil punp. The

product was di ss@ﬁ"\?&ﬂe éF@(fFlﬁo'("@’hglm:/Y (&Wﬂ}ﬂ@fnﬁﬂ)ﬁ@thyl ether (1.0 M~

0.1 m, 0.1 joyh zﬁ/é’?i%uﬁﬂgﬁﬂcem-ﬁhﬁe ?p was added to n-heptane (3 niL)
and evaporatl on af orded 2 5 the title conpound as a white

solid. R(=0.31 (1obsfirecracetyl- m@m)nemwmczws (method B) showed MH+=4i 6.

W MS( % - 100199.
N- ( (gf/()mat hyl pbenyl?iglgj‘‘ﬁ)y'?%d@J FTnde {Dﬁn?h Frgtecr(isgis ﬁ"%ls‘nﬁn)opfpd
(4-i odoplt@enyihjedwéﬁrmmcﬂ@ﬂryhiﬁﬁ)ntﬂo@nveﬂepzﬁﬂmmm})1GDh:el d¢fitl e conpound was
Voo | n oo Opelend 8 Hhadt A i Rehaty bt s Ot on Chbgbog. |
(Efla?gl e 91 lam@(mjouml Hy:![aﬂhﬁhm}dlsd %mmwg)ml xhblg ﬁ/aﬁm‘thTaaadagfvmlTohmnf;ﬁ) 2-

- -pro en am ae ocnl.ori e.ll e
Comvound vac el B PRAT S B g Heb B e s Ao S oS8y 25 (3499
gv | (I\)/B ?&/o ( igqoéfh&‘(ﬁdel (PoDHe4shdded APt niBute ®ishadedor $ ROWR s eNDIGTAN Yras

- N- ((4- et hwg%ﬁ%f%ffﬁﬁwﬁd@fd A% A BYap & Pegtedwith dichloromethane.

(4-trilluor mmﬁaawgﬁ&mhm@ekwgﬁed%%&ﬁﬁl &{&%@éﬁ&@@@]&d@) The title
conpound was prepared according to exa MBTO4. Yield: 35 mg 30 (309%.

Ri =0.27 (10% tech (ABED)arapg 4 Pipe (L0 @ Kﬂba apyellgemethlnAl A3
N O ot PR G K- 0 SRR o el SHRaRe 25
(4H m) 2.54-2.61 (4H, m). >C-NMR (CDCl3): 5= 204.7, 118.0, 115.1, 44.2, 42.8,
20 41.2,40.5.
4-(4-Methylbenzylamino)- 1-triflucroacetyl-piperidine {47 AKU-3)
47AKU-2 (4.97 g, 25 mmol) was dissolved in 100 m] methanol and 4-
methylbenzyl-amine (3.2 ml, 25 mmo!l) was added. Mixture was stirred and acetic
acid (~2 ml) was added until pH~5. NaCNBH; (3.15 g, 50 mmol) was slowly added.
25  After magnetic stirring for 20 hrs the methano] was partly removed on the rotary
evaporator (40°C). Dichloromethane, 2M 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
MgS0s. Concentration(40°C) yielded 6.94 g (92%) 47AXKU-3. TLC (10% methanol
30 indichloromethane): Ry= 0.6, HPLC-MS (Method A): M*=301.0
(UV/MS(%)=54/100).
2-(4-Chlorophenyl)-N- (4-mcthy]bcnzyl)-N—(I -trifluoroacetylpiperidin-4-
yl)acetamide (47AKU-4)
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(4- et byl t bi ophenyl ) acet am de hydro ehl ori de( STMBT70-5D) The title 11 MAY 2004
. compound was prepared according to exanple I1ti1BT04. Yield: 35 ing (32%.
RI =0.30 (10% McOH in CHzZCO 2). BPLC-MS (nethod 1;) showed M{=383. 5

UV/ M5(%9 =100199. Exanple 94

-N-(( 4wgtotp%k%fﬂeny! ) met hyl ) - N- (1-met hyl pi peri di n-4-yl } p2y/uso107187 _
* (4-(N, I met hyl am no) phenyl ) acet am de hydrochl ori de(57MBT70-6D) The title

conmpound was prep X [ 4 l.e j : 9 .
R1-0. 25, (10% NeoH TI U FEEbE 103 S B P TP inpide e 15

UV/ VB( %) =100l 08sk. Brickydien®6-4\nl, 10 mmol) was added and the mixture was cooled on
((4-nmet byl pbenyl ) net hyl) - Ne( 1-net hyl.oi peri di n:4-yl ).

(4-ni tropbeni ‘)Y‘%%g‘gﬁﬁﬁyﬁ%re%%glgwgﬁ}ﬁ%’?ghm%%}&ﬂ? oglqsﬁg'gtoigf e hound was
pr epar ed acc@iLiifglved iredanidichldyiiiéidane Yhdddded 28wlygo theddt3gold Rixtire27 ( 10%
McOH in CHzCl 2). HPLC:

MS t hod B) showed M+=382 . 1s UVI M5(% -1001100.
Exanpl e 96 - Afteralsraingle %%ﬁ@l"}%‘?ﬂi‘i{)’tg %ﬁ?%ﬁ&’éﬁ\eﬂéﬂs‘oﬁ‘n-myl ) - 2-
(4- met hoxy- 3paBb i oRRAR¥bs:A%E IR TA6 PisidnacMsahdntobbehtieBliiepitddy The title
conpound was prepared according to exanple MBTO4. Yield: 34 %/ (32% .
. 20

Rf =0. 30 ( 10%ri4s@d(40CcHzerEYe prpiicovaputified holpsBrhremaingt PO
UV/ MB( % =100199. __Exanpl S . 3 o
N ((4- et by | FRGR I AREgIFH ieinedata P AR 16, G 0%
(4-pyri dyl ) adigtlaminethatu) AR Gchb.CIRLAENS (MBIERO AYFM FHS3 0i (DVEME Ba158818d). was

repar ed _accordi tQ .ex I BTQ4.. Yi 18 . o . 0.09 (10%
MeOH 11 RO 2). %@@%ﬁﬂ%@ﬂ%ﬁ%@w@g%@%’.‘“""%é%f‘gé( % :10(()/ 100.
Exanpl e 98- (w;)g(zme)t byl pheﬂyld) ne':]rlyl );iN (5% m'?'téhéi pi Eeri di In-4-y| ) - 2- |
(4- met hyl phen acet am de roc ri , etit nd was
pr epar ed gcco)r/di r‘f'ﬂAt‘gTég%(% ;e”sl%?@g‘.”asfﬁ%f’lﬁgﬁg'f&%ﬁé] O-E(%%%“c.ﬂ' %QB?@S"{% MEOH i n
CH2C12). HP zl!r/%ﬁagwm)maéa 105030 P&l odVRifre Bl gneBO stuhdhd/Bofr 29 A0 dlidhal 94 i1 MAY
2004 WO 01/66521 PCTI USOv07187 Exanple 9

99-
N- ( (4- (hydr afiRst(byg) Wabadded- Yrist s yagpete stiioe ARPRlaYss PN TEP9YSL 2- (4- met h
oxyph cnyl ) %@ﬁ&%m@ﬁé). @9‘1}'1 MelaBR( 50/rhih LRI W) (100 ml) were added. The

phases were separated and the ag. phase was then re-extracted with ethylacetate. The
combined organic phases were dried over MgSO4 and concentrated (40°C) giving
1.95 g (100%) 47AKU-6. TLC (20% methanol in dichloromethane): R¢= 0.3. HPLC-
MS (Method A): M'=357.1 (UV/MS(%)=84/95).

20 2-(4-Chlorophenyl)-N-(4-methylbenzyl)-N-(1-isopropylpipenidin-4-yl)-
acetammide (47AKU-7)

47AXKU-6 (358 mg, 1,0 mmol) was dissolved in 20 ml of acetonitrile.

Triethylamine (1.4 m}, 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, ethiylacetate (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'=399.1 (UV/MS(%)=100/99). 'H-NMR (400 MHz, CDCL): = 7.03-7.29



To a stirred suspension of LiAlH4 (285 ng, 7.52 mmol) in diethyletheri M 2004
5 niL) at 0 C was added a solution of 4-cyanobenzyl alcohol (0.5 g, 3.76 .
nmol ) hyl et her (5 nL) over 15 nm The grey reaction nmxture was

heat edh{bom?éﬁ%l;lux for 3 h. After cool i ng tor.t., the FCHUSPEINES treated
successi veI%/ W t.h nd water (2 nL) under

vi gor ous st %}Llni‘?g"\ggﬁ]&ir’é)iﬂpﬂ K%%??%@i E@r%rﬁ%ftf)i???e@@dm&r?dﬁﬁvashed
o Uh GBCI20kerk by Rtk @R vl 00 RYBEED) (207t ) anc

n- but anol and evaporation’yi el an ol upon Tl ash

chr omat ogr ab’iﬁ/‘l (1(34 85983V OB8B. il,rﬂB(IHZIZDZ;), 120, 25.82581) 46.2948.2, @6.6440.4,

(am nomet hyj,é enzy!l mcohol (57MBT52B) as a white solid. R= 0.5 (30% MOH
in CH2C12 ‘5“?” . 1-Met hyl - 4-pi peridone (84 L, 0.73 mmol) was '
di ssol vesl in rretmample(lﬁl F B(-Chldyoptisly-N-erine @yRiehyh)-Fqnzy! al cohol

(57VBTS2B) 00.mg, .0. 73 nmmol ) was added followed by acetic acid (125
p.L). NaBI—Béfk Mﬁbn“‘lﬁ)&ﬁ“ﬁﬁ%ﬂ%“w&&bed and the mixture was stirred .
for 3 h. The reagtdwD-¢axt fe1 m&&m&%@&%@dﬁ%r&'\éf%&ﬁe ”L) was
added. Extraction wth CH2CI2 drying with Na2SO4 and

evaporation @%—b}gm (hﬁ nqlglﬂ/gm@}) was ad ed and the mixture was stirred for 10 min.
(5TVBTSaD) Ay e NS S b HhN s B S oS ] R RS

uv/ l\/ﬁ( :V&ezlwﬁ]s@ﬁcd Nxc(sr(;xﬁhggr gtgtfrl @oling tayek Iashe]whd etb;tlfr;eta)e 4s ad) w&lel |

-ne | | SSOl ve in

cred 2 ?2pnﬁd 4 ie pt b ﬁ%ﬁ%@t&@@g@ﬂm P‘&‘ﬁ? b”Ff %fee*)(‘%“ﬁ‘ﬁph 0.171 miol) was
added dr 3 gmmaﬁerm Tgs gbxﬁ'ﬁl@éd a@axmt ]Zﬂia!ddEstAéf@.ﬁrfﬁ‘f{aﬂ Mted?ﬁoﬁnéﬂdﬂad ?g& wat gr l(7 800
L) was adde we evaporatil on solLutlion Or sodlum ,

rrzml ) Si n mﬁfﬁéﬁolﬁ’(ﬂ@mﬁﬁ/ﬂ%ﬁ%ﬁ@%ﬂ% g pEgrods predych & urifsatign Ry lqnhgg sol uti on
was transf eerxr:ﬁ'&gk th%nﬁfc%&‘@ﬁfﬁ%sﬁéfﬁmﬁ@‘%)aq N@ﬂoﬁ@mjﬁa%&% 0. 88

mol /g, 1g) and m.) . remai ni n product was

eluted &% f Yoang 61%’%%%%0’%&!@@@ Wns maaredmm @MHCB(lJetMl)ethanm
evapor at ed. dlgmgroﬁﬁﬁﬁhéﬂléwang' 'i"L %]“/I fnl:t%%o?% 31%191‘&%@%1%}'1{#)1 K& ¢4 t ) =1

cm wth nethanol / CH2CI 2 , evaporate j ecte
second i on M&Mestwde)eM T ﬁﬁ5é WWFI@@%Q?‘I NNWe(‘*@@I\ﬁimCMés,washed wi th

T P AR 8 ol L] L, ool
(2*4 m) andSe2ih o), 298 d28,m); Gt3d\(2I, szl Hpedrb.O8 TR o baRei84v@ld, di ssol ved
n G2G2 (9.9 Bdndd:ERak deBEES: B 61 9834 195 M9l iy 1954 MEl) T vas
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-methylbenzy!)-N-(1-methylpiperidin-4-yl)-
acetamide (47AKU-13)
47AKU-5 (218mg, 1.0 mmol) was dlssolved in 2 ml of dichloromethane in a
25 50 ml flask. Phenylacety] chloride (134 pl, 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 HCVdiethylether in
30 dichloromethane/heptane. TLC (10% methano) in dichloromethane): Ry = 0.4. HPLC-
MS (Method A): M= 337.1 (UV/MS(%)=98/98). "H-NMR (400 MHz, CDCls,
rotamers): 5= 7.01-7.40 (H, 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 (3B, 2s); 2.09

98



added. The solution was added to n-heptane (3 nlL) and evaporation aff Wﬁ%m
14 mg (39% of the title conpound as a white solid. Rf=0.16 (10%|\/b1

CH2d 2). 5 HPLC- M5 (nmethod B) showed MH383. UV/ M5(% =100/96. Exanple 100

- 2-(4-Cnl orophenyl ) - N-(4-net hyl benzyl ) - N-(1-

_ 1 sopropybmhpesi di n-4-yl )acetam de (47AKU-7) 1-Trifl uor oacetsohozaspi per done
(47AKU-2) 4-Pi peridone hydrochl oride nmonohydrate (3.85 g, 25 nmmol) and 10

Tri ethyl ani nep( 49 P61t g6 (A1, WPPE JARICHRLY: I8¢ 19h 9spivedssd £ 1308, ma 90f

di chl oronet hane &nd stirred for Reaction m xfure was then cool ed
on ice-bath l?éﬁdli?ﬁﬂﬂﬁarﬁéﬁeiﬁh%ﬁh%ﬁ 464, 4176,294121.50 mmol ) was slowy
added over 10 mmg ) ce-, bath,\ Y ¢, _ (glirred overnight.
Additional trifl uorgnclg? 3@ do(rafl E% %n& meé]é e{?ld the m xture was
stirred for ﬁ:edhglp:ﬂ&icﬁn-4(3ﬂpﬁhﬂa)midaeﬂmmed Phases wer e separated and

aq, phase was re- t t h dichl or.onet han i ned organi c phases

were washed with % %%Y@F‘?zé’w %‘i‘g g%‘ir‘i’tlgﬁggat ed (400 giving

4.97 g (100% 47Aweanya3 kG (1Y 81 A 8mol] Wes Gigddhad wmxlﬁpmhamol

di chi or onet hane) ; ' H-NVR (400MHz, CDClBBl 1S— 3.87- (4H, m;
8.

2.54-2.61 (4md aﬁ'ied t?&é‘)ﬂ\lwﬂ@w@’l@ﬂzﬁe‘n@ (13 @ﬁn?t‘l%mlloml@fz 42. 8,

20 _41.2, 40.pemdhof &ammlmﬂ@m@m%rﬂwa& Lddeb Bl t MhCRBRE(IAie
(47AKU-3) 47AKU- 2 (4. g, mrel ) was di ssolved in 100 m met hanol and

4- et hyl ber%mmamwaé skoybzaddpd mrmsmm@%m methagelyas DAY stirred and

acetic Was %ﬂﬁ , rrrml ) was
slowy a dege&ﬂédm]{ g‘ﬂ‘g?@y@{‘%“lﬁ’ H%r%h % rs tliue rret ad@ﬁq

partly reno\nﬁﬂlﬂmlmé"hephaewerevaﬁmeataﬁd ad. @Bﬁ): wabextticed owiet withe, 2M NaOH
and wat er added u Phases were s d and ,a phase was
Fhen' T ext rUTISRTERRLE TaF AP AR aE S BB ROT L A B AR Paces
were washed wet MgBO| Coneéitratlén SCRSYRipor WOBP45elded2oosny drade (93%:#0C) yi el ded
6.94 g (92% 47AKU-3. TLC (10% nmet hanol 30 in dichl oron(p:wane) = 0. 6.

LG V. (e TaKURS: Th 8o mepengonmetieompethans: S5 05 FoLE ME Bidtbod

2-(4-Chl gy Opmwkitﬂ\& (Gvmesdybeogyl ) - N-(1-trifluoroacetyl pi peri din-4-
yl )acetam de (47AKU-4) 96 1 MAY 2004 WO 01/ 66521 PCT/ U801107187 47AKU- 3
(3.01 g, 10 mol P-@iBgopngd-N{4Amebybma hahe mabypirseda-4¥-a 100

acetamide
(47AKU-8)
47AKU-5 (437 mg, 2.0 mmo]) was dissolved m 10 ml of dichloromethape in a

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 ml of dichloromethane and added to the cooled
mixture. After 2 hrs stirming at room temp. additional dichlorometbane (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
MgSO, 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 HC}-

30  salt was prepared from 2M HCl/diethylether in dichloromethane/heptane. TLC (10%
methano] in dichloromethane): Ry= 0.4, Mp = 217-219°C, HPLC-MS (Method A):
M*=371.1 (UV/MS(%)=95/99). "TH-NMR (400 MHz, CD;OD): &= 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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m flask. Triethylaniine (1.4 m, 10 nmol) was added and the m xture 1\A@§W 2[]04‘
cooled on an |ce bat h and stored for 10 rain. 4-Chl orophenyl acetyl

chl O“qﬁ)\/\fmé , 10 mol) was dissolved in 10 m dichl or onet hane and
added s o the ice-cold mxture. 5 After 15 nin. TREYSLEIPELh was

removed and hr. Precipitation, was observed.

The react i oﬁﬁfgi?f]&r(&? (é\ﬁsn\q? %ééﬁ (é%qf&é‘ﬁzr at- &t Ch 2%)35%)?9 GELF). BB e( 400) .

The crude pg Skl

et hyl acet a? eelﬁ?l@%)e\%zlgg? 13/3{7e5eqj?% 1% %’5@2% @%E%{Aﬁggﬁ 1(2%_2?:9((9’00%

di chl or oni ethdné3.6, 4% 30.8620.6:i1P2.€- VS (I\/Et hod A): M-=453.0 (W M5(% =89184) .

10 2-(4-Chl oroph 4- benz ri din-4-yl)acetamn de

(47AKU- 6) 47AKU%Q%E’)F§§OQ ’r@% Qwéb LB B A ) o e harol

K2C03 (355 cgcroﬂ&twwe}:dm&ygdﬂadmd%(mg{uqujI on. After magnetic stirring
g).. was_added. After 4 hrs magnetic

f 20 h ddi t
s'?lr rri ngrrsret ﬁangﬂg%@ ﬁ@%m F@ﬁﬁwm&%hml@aﬁ@maﬁamm}e Et hyl acetate
(100 nil) andewdiafing I 0 maRByadded. ana'ﬁ@me%@@xﬁrea%f}%mﬂ@r ated and

the agq. phase was then re-extracted with ethyl acetate conbi ned
or gani ¢ phaSesloperrebaymigay 564 sk 5S0ysos) HMMM%«I&H&UCMQ@T@M ng 1.95 g

1009 47AKU- 6.. T 20 h I h R{ = HPLC- M5
EI\/E i f{?) d A): ?g‘!? @i{:ﬁ%&fhg?z%?fugﬁa@%fﬁ OrSBgEQ}or gx?a&dmo 24 hrs "The

2- (4- Chhior opdaetiyd hixré dasmiehyddreindy WhteNes Inl mugmaelaﬂater{@shﬂweré yl)-
acetanl i de 47,3 \‘Q 47AKU-6 (358 1,0 nmmol ) was dissolved in 20 ml of
acet oni tri | addedT, Wsé‘fﬁ%"@??fe@lmﬂ e A PRAE RS Keeeradebitaind i xt ure was

stirred for ctianaB&tﬂe TileS@REREY brohtio fiAe wesd Badflg with B Rldart@Sye ssol ved in
5 mM of acetonitrile and 25 added to the reaction m xturewhich was stirred

at room t enMe5Qsr Conseriraion ap Retquapor (8 HE)eielded ‘@égngflcrlﬁemr@uctAf ter cool i ng,

Cepar at od and TRaCa by RO b o eV o B o AR Ge e, e
combi neds or anttbansibead $lashesheonmacgrapdy (- ﬂ@%lnnaﬂraeol 1nid1chhbrcﬁmmmane)\m4 and
B I R e e
from 2M HGlithliosigthanethbane LA methamed hﬁmaﬂdstemtetam&)gaaﬁeo F61PRC( 18%
tpLo s (et R A2 st Rubnienl SO Paym i e B, cocs)
S= 7.03-7. 2&tfders)t 3MA01 20243 M0 1/60GH2 InPChb WRPLSD D18 Bs); 3.54 (24, 5);
20 3.15and 3.02 (2H, 2m); 2.64 (1H, m); 2.27 and 2.34 (3, 2s); 2.20 (1H, m); 1.85 (4H,
m); 1.69 (4H, m); 1.53 (4H, m); 1.37 (1H, m). "C-NMR (CDCl,): = 171.9, 137.2,
135.2, 133.8,132.9,130.4, 129.7, 128.9, 125.8, 67.7, 52.4, 52.1, 46.5, 40.7, 30.2,
28.8,24.3,21.2.
Example 105 - 2-(4-Flouropheny!)-N-(4-methylbenzyl}-N-(1-
25  methylpiperidin-4-yl)-acetamide (47AKU-14)
47AKU-S (218mg, 1.0 mmol) was dissolved in 3 ml of dichloromethane in a
50 ml flask. 4-Fluorophenylacetyl chloride (150 pl, 1.1 mmol) was added. Afier 4 hrs
stirring at room temp. the mixture was concentrated on Rotavapor (40°C). The crude
product was purified by flash chromatography (0-10% methanol in dichloromethane)
30  giving 243 mg (68%) 47AKU-14. The HCl-salt was prepared from 2M
HCVdiethylether in dichloromethane/heptane. TLC (10% methanol in
dichloromethane): Ry = 0.5. HPLC-MS (Method A): M*=355.1
(UV/MS(%)=100/100). '"H-NMR (400 MBz, CDCL,): 8= 6.92-7.33 (8H, m); 4.73
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(811, m,; 4.86 (111, i); 4.61 (2H, in); 3.58 (2H in); 3.37 (311, m11%‘\ﬁ$%ﬂﬂ4

. (2H, in): 2.64 (211, m): 2.34 (3H, s): 1.80 (211, m: 1.39 (6H,

d).13CGI\"MR (CDCI 3): S= 172.4, 137.4, 134.8, 133.3, 133.1, 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 Exanple

101 - Zpohifkdsiprophenyl) - N-(4- net hyl benzyi ) - N-(1- PCT/USOTIS?

- etbyl piperidin-4-yl)acetam de (47AKU42) 47AKU-6 (358 ng, 1,0 ninol) was

di ssol ved in 0 f 1 i e l,ar nmol ) vvas
added and théﬁ’m §pt uérie(2 5§ BO%E @ﬁ i for-liif_oT r%lhg 2@1(%;[&% ﬁé gznﬁa(g}l(l%’%'

mol ) was addd3HTHe CiINVRI(EDORR Shens,neas 01901 805, 13108 180,65 129.3, ed
overnight. After_ cooling, water (25 n1ﬂ)1 ,and ethylacetate (25 m) were

added. The pllfréé’eslfv\krsésst Fafeth ﬁ@l‘"t‘Hé’a’g‘ phase was re-extracted with
ethyl acetate. The,aaiph fed 2 amrSPM%WS(ﬂE&ﬁ N brine and dried
over MSO4. Evaporati on(4og) |eI ded” 406 crude pr oduct.

Puri fi catsi orhYldyﬂmﬂlll)éXEﬁbm@'é mwﬂhﬁ ¥Bhashout with 10% aq. NHAOH
(25% in nethanol f T

prepared from 2M4)7 &%8]1? elfoqiﬁ]ﬁ$’ \%l-c é@%ﬁﬁﬁ%ﬁ%ﬁ%ﬁg%m (10%
met hanol in mihﬁﬂskdlhmmmanm()l:4 -1 Dmisol) H@L@demd(mmwmsmmﬁ: BB5. 1

(UVI M5(9% =100/99) 1H N1 (400 MHz, CDC33a rotamers): 8= 7.02-7.34 (811,
in)y; 4.62 (fff', m; 4.46 and 4.53 (2H, 2s); 3.81 (1H, s); 3.55 (2H, s);
2.92 (21-1, an); 22B:3thokiBimiol @5 pR 32Mmrhdfdas a‘ﬂ)ied Re&ﬁofx%ﬁﬁiu:rer@ras tHen52- 1. 84
(411, 20 m);, 1.03 (3H, t)., 13C-NVR (CDC 3): $= 171. 137 135.4, 133.9,
132.8, 1130, feated ep0iC and ghirrpd oyomely, Afier csol%zﬂwiﬂcatefeé?m@aﬂd water §25 29, g,
21.2, 12.4. %R" détp?‘hases were se arated and aq. phase was re-extracted with

2- Phenyl N (4- et hyI benzyl) -met hyl pt peridin-4-yl)- acetani de

(47AKU- 13) ¢Mﬂaget5te( Garghined @g@mmhaztey wargdvaghed ygthisme; dned oypr eSO,
dlchloronethan 1.0
nunol ) was aaﬂdgo C%%\t?att%drzo%ﬁ (gamcgt(‘lhr@?rﬁaggg@#ggﬁl]tdxgm%mtﬁ%iﬁra é -
concent r at edlasincliRomaie grapiry (Qmo%)metﬁnuﬁn dphlonhnmthama)saffomﬁdﬂISBmg Gﬁy%Don
exchange _chr vvashout od (259 in nethanol)
and flasfi chag%"?gg&g@hﬂ? F'Gﬂfﬁ% %%%m&hygl% Bronet hane) giving 48 ny
(149 47AKUAdiIcBlorbigkthaaiHeptams TRCE P edthiutod in cﬁwlchlﬁlddlhahd)ykﬁ hérHPhC 30

2 o L AR T (R SIS, 5

rotaners): 8aahel} 517411'(31!131%% %oﬁﬁi(rﬂ)llszlaﬁma,sl(ﬁszam:z«smﬁ rﬁaEH 28)

3.85 and 3.61 g X 86 and 2. 77 rr? and %311 2s);
2.25 and 2. 2@3( EibS)z%%Z (28, 09 208 PH. fg t?e’ed:@ 313K, 25) 3 19(2H m
20 (4H,m).). PC-NMR (CDCly): 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)-N-(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 m]) were added. Phases were separated

30  and aq. phase was re-extracted with dichloromethane. Combined organic phases were
dried over MgSO, and concentrated on Rotavapor (40°C) giving 419 mg crude
47AXKU-15. TLC (10% maethanol in dichloromethane): Ry = 0.4. HPLC-MS (Method
A): M'=154.1 (MS(%)=75).
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1
WO 01/ 66521 PCTI US01/07187 (2H, m); 1.61-1.86 (4H, m).C NVR (CDC13): BMAY 2004
172.2, 137.1, 135.5, 129.7, 128.9, 128.8, 127.2,1 26.9, 125.8, 55.3,

51. 6, , .1, 41.6, 29.5, 21.2. Exanple 103 - 2-(4-Cbl orophenyl)-1Y
(4- netﬁ&‘g‘éﬁr?g’?n-lv (1- nethyl pi peri di n-4-yl)-acet am d@C(fﬂﬂﬁAkEﬂ% 5

4- (4- Met hylb ' - 1- et hyl - pi i di ne (47AKU- S
1- ﬁ/bt hyl Z p?%%ma@e&%’?ﬁm% bﬁﬁgj’tyﬁg’%ﬂ@§ﬁiw§éj'?@ 20 m of methanol-
and added to a mmémylgeh%gw(ﬂgtﬁh?%%@? 2%06‘\;,?5?% 8“&3%%‘%%1.“0') in 10

m of nethanol was added. Acetic acCi | pH -5.
NaCNBH3 (1. 28! rjaced 71p5Gbilask AU I (570aazl d R mymbol)én 5 20 nivttmnolawpset i c

stirring ne 0 ; Iy 40

Di chl or onret %15621%2','&%\6?2? Hgl%%&%a%?lgp%gsdeﬁ%@ﬁg?@éﬁq“)ﬁﬁmmﬁhe phases *
wer e separ atvedsiewly added. Phaswlwas observedcA e 2d\hirceagietistirtihge hl or or net hane.
The conbi ne r gani.c r shed w.t rine and dried over MySOH4.
Concentr at | g‘ﬁﬁé’%’“ﬁéﬁggﬁﬁg‘&)ﬁ%&? “ﬁ\%@éﬁﬁ@&wé?%@%ép}%wdgﬂ?ﬁ@%%m A47AKU-5. TLC
(20% met hangdpariated dhd Bl phBE®LL &t Ye-eXbicte® wikh didBidroYEh VBt HaBined 5 A) :

M4219.1 (UV/ M5( 99 =89198). .2 -(4-Chl_orophenyl %@ N- %i -methylb

enzyl ) - N- ( 17REERPIPPHVEE Ared orenMasSPs angcongarigied 03 1®F (AUENKU-5 (437 g,
2.0 nmmol) i feNy 7 Habl I .2Q m flask.

Tri et hyl any\;ﬁﬁlgm g%ghlygqg%de(r)h 1,m"ll ojlf'ofmllé(ghggdggggﬁ%rhftﬁgﬂéﬁlg??%]?%g'\/\%s cooled to
0C on ai? i c@3.0A I -Ahu(Methed 0 M 672520 (FVAMS@4)EHRGB7Dphenyl acet yl chl ori de

(380 ng, 2.0 ) Cl‘ﬁ%% 1.S80Lved | 91 of di.chlor.omef hgane and added to
the cooled m %#% gérﬁ?qlhxg%glhglrbr%?zﬁ %g{ F%%&Rutkyg‘?fﬁ?m%ﬂ%iy onal

di chl or onetdvanmidel(@7AKU-B0d water (20 M) were added. The phases were
separated and t 1. e re 25 extract i di.chl oronet hane. The
conbi ned or gani r(:H%Ip aség r @r.%ﬁ°§¥éﬁpfaﬁf§§5§8§ﬁ“ﬁagwée{#fat ed on the

Rot avapor (dGd)rogiethangw#SBded) 4efhlaopistaylpcadtaloride BN infd, 08tduas) bys f | ash

chr omat 0gr | or omet hane) gave. 485 ng (65%

pr oduct ! F?J‘B'?%% gfﬁﬁggﬁm‘%{‘]ﬁaﬁ@ﬁl‘%%eg%ggmﬁwtm%%{%wﬁwh{wgmut

with 10% acsonbiréeled 08 Ravigdr (RIPORTRhde BHRt WS hBied B #spd 7/AKU- 8. The }C 30
salt was prepared from 2M HC / di et hyl et her i n_di chl or onet hane/ beptane. TLC
(10% net hahermateerenhyHP-d P Griaethanebin digyleromethaneygiving 0T n@RIG ) PRGNV

181795 1) e A OSBRI~
4.00 (1H, dps%pmamethang]) ggye SBmgEl ) 47AKU-19. Oxalate-salt was prepared from
20 Oxalic acid (1.1 eq) in dichloromethane/ heptane. TLC (10% methanol in
dichloromethane): Ry = 0.6. HPLC-MS (Method B): M*=411.2 (UOV/MS(%)=91/86).
'H-NMR (400 MHz, CDCls, rotamers): &= 7.33-7.01 (8H, m); 4.62 (JH, 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). BC.NMR (CDCl5):
25 6=171.7,137.2,135.4,133.9,132.9,130.4, 129.7, 128.9, 125.7, 60.4, 52.3, 45.4,
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 m! 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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Wc) 01/66521 PCT/USol /07187 (211, m; 3.06 (2H m; 2.80 (3H s); .2 ﬁg‘(?
. 2.27 (3H, 2s); 2.19 (1H M.'3CN1 (CD30D): 5=173.0,137.5, 134.5, 113% 004
132.6, 130.6, 129.5, 128.5, 126.2, 54.0, 51.4, 42.6, 40.2, 31.8, 26.6,
19.9. Exanple 104 - 2-(4-Chlorophenyl)-N (4-nethyl benzyl) N (1- 5

cycl opeydh ¥iigtsperi di n-4-yl) -acet am de (47AKU-11) 47AKU- 8CTaS@® /1887 1, 0

" rnmol) was dissolved in 20 ml of acetonitrile. Triethylamne (1.4 m, 10

mol ) wes agded, ?&@ﬁaﬁ]&ﬁgf %n‘éﬁc%aﬁée‘ dh¥ it aphd Qw ishout m@l@b@mpm@ﬁr oni de
(540 |, 5.0 nunol) was he m xture was stirred oom t enp.

After 20 hr€%Hen memamlégw@?ﬁ‘@a@%é) KB E0 Gralafp S%‘H‘df‘%ﬁ“&?ﬁaﬁ B hrs. The
|l o reaction éf%#l;q?ﬁ w&m&%&%&%@%ﬂtaﬁ@tﬁC @gdj, ,ﬁgﬂ)anang et hyl acetate (25
a 1rluases were se

rnl) were ated and t phase was
re- extract edlc\hAcirdsmeﬂeaanlay Rae&tIBLCIVE (Moﬂnbd Béd\fm‘ﬁlir% 659 e washed

th b | ded
426 . of o aeMB, GRHE CRbelmon byt foh 0k M aBL DI RS e 2am), Lol de
(washout wi yhys19% Ag.3 HAEHN(; 2570 (3MBs)] NSTeidButoR), 29c2.84 @BhmyX.Gmat ogr aphy

0- 10% net hanol h th 189 A T3~ Th
I(-|CI - sal Penglgr%bar3é:§g4l?§%1?%zﬁﬁl%|( ave)l é@ﬁéﬂ? IIEQ B4 ﬁlj_]) B Ne
di chl or omet é@ﬁ@h%e175'5C15(8170‘Y977@t1|3§f70130m1® ghborormstshane), 60R = 0. 5.

HPLC- M5 ( Met 4251 (UWINMS( 9% =100!'97) . ' H- NMR (400 MHz, CDC 3,
rotamers): 5557513L49434668196 A94,274,872(¥12, m); 4. 49 and 4. 52 (2H 2s) ;
3.54 (2H, 2ANN- 2. 34 (3H,
25) : 3 (1H ’"ﬁ@%g ;Eﬁﬁlé 2hip- %@ﬂ?(e}lbl_?%y ’gﬁle"g'}m h%'b%z 7 (1H(

m . 13C NWR ((Gmil%yl)z&zthi‘lﬁdé(ﬂﬁm;ll) 135.2, 133.8, 132 9, 130 4 129. 7,
128.9, 125.8,

Eooo e 205 o thpiEnher?abinefBpdime (hafeusiih 2 )28NE3 2y e

met byl pi peri di n- 4-Métmylammnmqeqmmm)) wap AlisspIsed in 18 m methagolynp| ) was
di ssolved in

4- Fl uor opher‘?{)‘s)B(:“"eet‘j)/‘fl 1&#;]}1,2.?]?%2?‘3%%%%(6?? maé15 ?Qm%l %n 13\52%1 TS "R ter 4 hrs
stirringsat ss@Mataiacid(0es lemedwmmtﬂpHe&riﬁa@iﬂdb (672 Ret Hymmelh (400). _
g chi or orret RSB Rat Fiisg SRt A rhh Rt ot Nae
prepared fr QanihbmikidicertmtAairherd waediab hdicd netlydhd DHdpsanere TLC (10%
(O VB 9 =1 0070 SPeinaie Vhobe Rt resnd e gigopgans Sopidl Ly 2270 00
oruanic phases were dried over MgSO.. Concentration on Rotavapor (40°C) yielded
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)-acetarnide
(47AKU-21)
47AKU-17 (244 mg, 1.0 mmol) was placed in 50 m] flask and 5 ml
55 dichloromethane was added, 4-Methoxyphenylacety] chloride (203 mg, 1.1 mmol) m
10 ml dichloromethane was added. After 3 hrs magnetic stining the reaction 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 202 mg (51%)
30 47AKU-21. Oxalate-salt was prepared from Oxalic acid (1.1 eq) in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): Ry = 0.4. HPLC-
MS (Method B): M= 393.3 (UV/MS(%)=94/92). "H-NMR (400 MHz, CDCls,
isomers): 8= 7.02-7.17 (6H, m); 6.78-6.87 (2H, m); 4.74 (14, s); 4.44 (1H, s); 3.78
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1 1 MAY 2004 WD 01/ 66521 PCT/ US01/07187 (111, i); 4.52 (211, s); 3.56! MR
2s); 3.44 (5H, in); 3.25 (2H, m: 2.52-2.67 (4H, m; 2.33 (3H, s).
13C-NMR (CDCL3): S= 172.5, 163.3, 160.9, 139.5, 134.8, 130.6, 129.8,
125. 0, MAY/%32554 6, 50.8, 49.9, 45. 7, 40.4, 21.4, x.1PET/USRHO#M8E 106 -
2- (4- Chl orophen)gl)-l\l-(4-rreth | benzyl )-N-(1-(2- 5

hydr oxyet hyPyd $i/ pEHLdgsh 348y1 r@bé@é@%i‘(@mm&& (237 BR12.56 @H, 358 ny, 1,0 -

'rll'lr |me)|) %y}/\gf n??g%ﬁvﬁd%ﬂwz%g (@frﬁﬁ’ }6\%"? gﬂégi%l"ﬁ‘ﬂjé?ﬂﬁgbh % 1\%2’3 t7t1'r4r’ red for 10
0" heat ot 1o, 606, and bt g vaim GhL A Lot eool g CLhyT Beotate (25
TR REOE TR g, oLy

m) and waté d. Phases were separated and aq. phase was

re-extragted w t Bxamplyitacatat MethPRRHNEL RIRANIIG BEBSSSVIVRFS hed with
brine, dried over S4 __and concentrgped(on gica)ltlgeaf)org(sﬁg% Sl ing 406 ng

crude produEtrbapigs f(4788Y8H by flash chromat ography (0-10% net hanol in

di chl or onet hane) 48 &k@r.6ledo 2n31. 9 : - sal s prepared
from 2M HCUdi et hyl et her @?n%%gi ch o‘?gvr{gest a%}g‘/z(ﬁggiréﬁdé?ﬁgfla&?‘?%%%et hanol in
di chl or onet plaprs)in SRmiflagk. Benpitis@yands: (¢ b2 Mmol)N4 6 nlbidhloromethane

VI M5(% =100 1 : -CDCE%S t . S=- 7.04-7.34 (811,
m: 51./%0 (1‘31%9?‘%?‘ ,Shé"g{%g%sg.%%gng/g@ Lo ezfsf’j“;’“rf’g. anerf’i‘ﬁaf,°°{‘"ﬁ}‘?a‘°%'?‘b3 (1(11,
156 20 (4. 1 e 4C MR DA S 1717 150 5 R HO AR 5D &
130, 4, 100, Belheidin denlbabgiansieioe 25 me (34 47863720, Gralgisaiows, 207,
21. 2. Exanppepded from20%aAic Gkt 01.0 pi)en Midlioe frah@hdpyanb Nyt thed\néthanol

cycl obutyl pj per.idin-4-yl)-acetam de (47AKU-19) ' 1-Cycl obutyl -4-pi peridone
(47AKU- 15) Bl ghleromethingsBe < & itk Oslé':})tWi?%S g, 3.7 mol)
(prepared ageeni®g=  'HOOR i Ay ot esiks of
A47AKU- 47) was @fho(\?vlqug)é%dgz to a ﬁw%’%ﬁtggﬁugggn@@g’/]%ﬁ@’oﬁ%fyl am ne
(178 ny}ls 2. 8w .40, Pok 488 (Amoa?. B, @)U G s); 02348 HmnnI209 n et hanol .

Th 1 xt 1a L t . t
(16 i andekE iy ErahiBtanchy SONMRerCd S £8% i 03 00 158R. 0a S0
aﬂd ag. phamdmg;.ﬂe}mnml,éd.sv\m.m agizcd. qruemesdama.2. Conbi ned organic

i t R 40C i Vi
16 g crude - afcs 1 H RGN RO et B SRR doRaRpher=0. 4
HPLC- M5 ( Medanbsinidd)(@7MNKY-254. 1 (VB( %) =75) .

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 m! 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 HCVdiethylether in dichloromethane/heptane. TLC (10% methanol
in dichloromethane): Ry = 0.4. HPLC-MS (Method A): M*= 338.3
(UV/MS(%)=100/100). "H-NMR (400 MHz, CDCl;): 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, 5); 2.12
(2H, m); 1.69-1.85 (4H, m). >C-NMR (CDCl,): 5= 156.1, 139.3, 137.8, 134.9, 130.1,

30 128.9,126.3,123.1,119.9, 55.5, 52.3, 46.3, 46.2, 30.3, 21.3. .
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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 mtl) was dissolved in 5 m nethanol and
placed in 50 m flask. 47AKU-15 (270 ng, 1.8 mmol) in 5 m et hanol was
added. Acetic acid (03 m) was added until pH S. NaCN é%)ifg 39 3.6

m _nol ) WEbNGEE21s| owl y added. Gas evol uti on observed. Aft { (g magneti c
stirring dichloronmetb.ane, 2M NaOH and water were aﬁ‘?ﬁ&[ until pl-1--10.
Phases were sepExampd ] dVRgenghdde(nmetbypmsnim-4yh Y shedgyli « 1

di chl or onet hane. go ARe%s 0rgani ¢ phases were dried over MgSO4 and
concentr at eaarg)ﬁ ot@i\iapor 5240C) yi el ding 419 ng crude 47AKU-16. TLC (10%

met hanol in di ch4-(2-BhetyletiyB)minRA-Reteyiopidinedl 6w OOVBIREVER) . Mi- 259. 1
(UVI MS( % =44/ 87) .. . , : i 80
2-(4-Chloro ﬁ@%‘){ﬁd)‘{‘ “ﬂlﬂcr}%]é’f %I??%agﬁ%/ %Ialcﬁlc-i 15_051;110 a(S) 'ﬁcﬁfyélis%%’?? ag?(n 4-yl) -

acet arni de @by A Lhrh8l) indSAKiieHl GrotRBaervys adiled. Afte 2P hitamagyetic €aTHME0 i
flask and 5 m _ di chl or onet hane s..added. ., 4 chl ori de
(171 ny, 0. F3RkRTTPHHC Bas T@C%“a‘&g\%%ﬁg*% &%gﬁﬁmﬁéggﬂ%@%ﬁ%ﬁre% hi s
magneti ¢ st Lf b Gk RabR MY (@N0Rindtihd iwgishicometmid) gtveeg or Ry &apor

(40C). Crude” product_was purified by fl . ¢hramat ogr aphy (0- 10% net hanol
i n di chl or od2sKahe- Hiiivplhyasmgery O@Wﬁ?ﬁﬁﬁbal*urt her purification by
| on exchanggc6; ORAAYBRILE, 1810 icbiriin kit aomeibie) Gt~ ( 251G

met hanol ) gave 55 ng (17% 47AKU- 19.0 Oxal at e sal t % ee&éaj _fa_r:om 20
xal i ¢ aoidM&av_letb@gA):M&i3éﬁ43c£wﬁéﬁwaﬁb90”ﬁ>8bt%ﬁj@m. 1%600 Fidnol in

di chl or onet : = 0, , C 1, i, 3.34%An ), (A5 % 91/ 86) .
"H NVR (400%&?'09%3’?’9?%%%@’ ¥By (A ety %Hw XA d(y_lﬁ_ng, m
4.52 and 4.@62.62[—2}1,2};}1;2833.}8(3);(21%,(23,)11});3-5&5-@&@16?)54‘:(%%, (GG 2 86 (2H,

; 2.66 (211, o : ; 2 ; 80 (2H, ;
? 70-1. 52( ( éTllFﬂ'%;’. 13@@2 Rﬁﬁq?%&%)g( ?z}g? éuf—?s‘%‘}#%’,%f’%#z?’@fssééﬁ? 1%3. 9, "
132.9, 130. 4531298,A7.513869, 125.7, 60.4, 52.3, 49.4, 46.5, 40.7, 29.4,
27.6, 21.2, 14.2. Exanpl - 2_(4-Mpth heny 1) seinieridin-4-vh-

(4- et hylShenzyl ) ENE"("%gp 1&5#—3’3\511{}5&15@?@3%‘%?@"‘? %é‘% A Riperiding o)
IS (S b oo st ) S0 s a2 0
5 i POk et hRe waPelae e 58 Al Aok febdBn IF;

mml ) in rs magnetic stimg the
reaction m xtugg, was concentrated on Rotavapor (40C). Crude product was
purified by flas tlt—IFlnorophenyIacctyl 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-T-riﬂuoromethy]phenyl)—N-(4—meihom’benzyl)-N—(l-
methylpiperidin-4-yD-acetamide (47AKU-26b)
S0ELH-18 (118 mg, 0.5 mmol) 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

105



chr omat ogr aphy (0-10% net hanol in dichl oromethane) giving 72 ng (Zq%MAY 04
product. 102 1 1 MAY 2004 WO 01/ 66521 PCT1USal /07187 Further purificati om_
by ion ﬁg&{}gf chromat ography (washout with 10% aq. NHAOH (25% in

met hano§§ avé 67 ng (209 47AKU-20. Oxal ate-salt was F(EHE0LETBY om

Oxal i ¢ aci dﬁé#@ et%% in /gi chl or omet hane/ hept ane TLC (10% net hanol in

di chl or omet %IPT ethage/geptane REINEMS\Blathnd B M'M421.407. 3 (UV/ MB( %) =93177) ..

5 1H NMR (4mm%@§4@)_rot aners): S= 7.26-6.79 (811, m; 4.62 (111, m;
4.52 and 4.45 (2H, 2s); '3.79 (1H, m; 3.77 (311, s); 3.52 and 3.45 (211,
2s); 2.84 (211, FKypampledds - 24#Fluygropizengir-Naticm@hasyleda)-NA3) ; 1.98 (211, m;

1.81 (211, BlinhnifeskiBhvh! - N\R (CDCI 3): 8= 172.5, 158.7, 137.0,
135. 7, 130.?“&%5&'8’? Ti%fﬁ?’%‘%f%%%’ﬁugg°}eo.4. 55.5. 52.1 49.4, 46.4. -
40.6, 2954, 27.6S0ELHAS (11 Bg, O1DmEmoB Mk €isdded-in 64mAlidiotdhethane in 50

2- (4- Met box%ﬁl(her]%\//é) N (4- met byl benzyl }-N- (tropin-4-yl)acetam de
(47AKU- 21) 4- A t hyl benzylam no) - 1ropane (47AKU47) 4-Met hyi benzyl ani i ne’

(607 ng, 5.0 nxnéFuonamenilesgl stdshde] Monglo.amtddaRak ad@adankagadsi n 100 ni
flask. Tropi none (697 %% 5.0 mol) in 10 mM_nethanol was is added.
Acetic aci dS{TERE 8 TRPY 1GHAR TR T fPRenipedon RetonBPR(A0Y28Cmge pi@iusinol ) was
sl owl y addeg. B9 flakH ORoRR 164t hr lcysiirring

di ch] or onet hgtrglgiﬁﬁiZM RlaC]—I anl(jj V\g.? Eéﬂrﬁ?&grl@a@%‘é@ghﬁtﬁﬁh%gﬁg%h@%ﬁggl wer e
scparatd0i ahmedd/"ophadeUwrse HEenalt was preparetfred 2M HEVdiettyletreoizet hane.

Conmbi ned o I r i 1. t] Rot avapor

(300) 'y e QuaPBl SRS Bef AR R MNP i BN sl 00,

di chl or onet hane) Examéple 016~ 2-RPMEtholvppl{eulp ) 116 (h- ik th oisen295-A2(1 -

(13V/ MB( % = . L

2- (4- Met hox%%éﬁg)ﬁfﬁrfqlﬂf{}ﬂl"?rﬁm'ﬂﬁéﬂ%g‘gﬂﬂ)(t ropi n-4-yl)-acetamnde .

(47AKU- 21) 47AKSOELH-28418ung, 0.5Gmmom khs des1vel &€ § ¢hi idithRPoridthddeas ko and 5

ol ) 1R BT chl o omet hane was added.  After 3 hre magnet i e atiFring.
: gnetic stirring

the reaction m xt-Megoxyyhsnsieetiloadeql DR R4 AMRIOKas(A86. AfeF B6IfrPr oduct
was purified by ion exchange chromatography (washout with 10% aq. NH4OH

(259% in metFERfol JOuRtFrPt BORUTE Rib FRRCeRITatAsIoy HtavEDon (Rt dmiic product
di chl or omet\nanatifisd ¥ Deh2ARnilbet Dhy 2@40%%%@5% %ichﬁ%ﬁ%tﬁén‘%; g@lntg was
e I'n ane/ nept ane.

prepared fromOxalic acid (1.1 i chl orornet TLC (10%
net hanol i n/7dne M0g rddtaRed. HGifsalt grayprepgpeddrom 2M HCl/diethylether in

20 dichloromethane/heptane. HPLC-MS (Method A): M'= 383.1 (UV/MS(%)=100/ 100).
Example 117 - 2-(4-Methylphenyl)-N-(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 ml 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. NaCNBH;
(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 MgSO.. Concentration on Rotavapor (40°C) yielded
1.14 g crude 47AKU-27. TLC (10% methanol in dichloromethane): R¢= 0.3, HPLC-
MS (Method A): M™=239.1 (MS(%)=96).
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VS (Method B): Mr= 393.3 (1JVIMS(%=94!92). 1HNWR (400 Mtz, CDOI3,,

i somers): 8= 7.02-7.17 (611, n); 6.78-6.87 (2H, n): 4.74 (111, s); aMAYL2004
(1H, s): 3. 78 103 i MAY 2004 WD 0] 166521 PCT/US01/ 07187 and 337 (311, 2s):
3.68 (1H, m): 3.66 and 3.55 (3H, 2s): 2.65 (2H, in); 2.56 (211, in): 2.32

(3H ), ég%éz? 26 (611, m); 2.05 (2H, m. 13C NVR ( CDE&Psodmid3. 2,
171. 4, ™9 137.1, 129.7, 127.6, 126.9, 126.0, 114.4, 63.4, 60.9, 55.5,

54.6. 47.5, 41.5, 24 ; anmple 110 -
N (4- Met hyl benzyfj@@ft&ylﬂg%‘?ﬁ%g %%drr?bcz?%AlN 314 thb%#%%/n% ﬁéar bani de
(47AKU- 22) A4tptskhide (219 nmg, 1.0 mml) was dissolved in S

di chi or onet hane and En@ged in 50 mM flask. Benzylisocyanate (160 ng, 1.2
mol) in5mnm di AT hane was added. After 16 hrs magnetic stirring

the reaction m xtyys M@e’ixc%ﬁlﬂ@ﬁﬁﬁﬁ)&iﬁ%a@ﬂvcﬁ&x Fomathigpytchlof@€md ilawde pr oduct
was purified by fIasK chr omat g raé) 6{(0 10% rre&lganol in |chI or onet hane)

gi vi ng 235 ng S0emEfask Migyrowas hegsd 9 “3‘6(?&2 gu ?Ié?)‘)é‘lp%rﬁr 48h oxali ¢ aci d

(1.1 ey) in hane/ hept ane. TLC (10% et hanol |n

di chl or onet h‘g%‘g f‘ng:@“E‘“E? 5. HPLC-M5 (Method B): M= 352.

(UV/ MS( % =100! 100p-TolylcdtivRhiodGO(2MHNg, uJ@m})mSﬂﬂﬂmbbmnﬁlzaﬂeg‘fas m; 4.61 15

(1H, m; 4.41 41 s); 2.25
(311, s); 2.t %‘}Fi‘lﬁﬂ?%?ﬁ? }Qfﬂ‘%h%%]&%é?ﬂ%ﬁﬁm%c%%%fms— 158. 6,
139.7, 137. 3ypad@fic ﬁmﬁ@&e%ac’n&&ﬁmﬁne W& odcentt @7 ¢ Rataper (4850)6Crele. 2 46. 2,
45.8, 45.0, 30.2, 21.2. Exa

N- (4- Met b@/l b@ﬁﬂgﬂf yﬂw@%g@fhmhmﬂtqﬁrwh& (Q/]g% Hethagol in f:hchlo than

(47AKU-24) 20, ATAKLS (68%P4TRKUL8 GHORGM Wes prpared ﬂsmlzmwmeﬁxymher
di chl or onet hane "and ‘gl aced in 50 m flask. Phenylisocyanate (143 ng, 1.2

mol ) in 5 nin di¢hdePwese hane was added. After 4 hrs magnetic stirring

the reaction m xtipg,ueae.cqoasiabed sefordeanapar= 0S0RFLCAISe product
was purified by f chromat o

0-10% chi or oret hane)
G vi hg 181 nEMgsa ) 4701 34U VA D 0gis Fo ARG RLE Rrih 21
ety ﬁgomﬂerhaa%%%'awsmaﬂwy?ﬂwﬁwM441@% g5 s, i
W M5( %9 =100/ B@@XIH Hh; M%ﬂdd@@l‘({ﬂi 2nQDCIBIIH, bk 27321@}175)21 '?ﬁ gxld(12 IMBH +6. 93-
S % (3 Myyiuf b i A ok PPt L 3
139.3, 137. 813484395, {130, 129.2,308 2079, 542613, 464231 8, 3qq,ga8g), 253 5 52.3
46.3, 46.2, 30.3 E)%alml’;)le 118 - 2-(4-Hydroxyphenyl)-V-(4-methylbenzyl)-N-(1-
20 methylpiperidin-4-yl)-acetamide (47AKU-29)
42ELH-77 (41 mg, 0.1 mmo}) was disso}ved in 1 ml dry dichloromethane and
placed in oven-dried 10 m} flask. Mixture was cooled to -78°C on a dry-
icefisopropanol bath, Borontribromide (1.0 M in dichloromethane, 150 pl, 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 MgSQ, 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, CDCl;,
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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104 1 1 MAY 2004 WO 01! 66521 PCT/ USO1107187 Exanple 112 - N Phenet Hyll MM(TUM
nmet hyl pi peridin-4-yl)-N -benzyl - carbam de (47AKU- 25)

4-(2-P yl ) ami no- 11- net hyl pi peridine (110 sng, 0.5
di ssol \%‘g&l&gg m di chI or orret hane and placed in 50 ni chéfé‘ﬂcs”l)“"187

B I t th dded.
ater 20 n Py os [ pl BTt Ser o il 22t p DI O R hoe-ar ed on
Rot avapor (4@@X2Hﬁnmdeéépr wucimwd%t: MR (am&g) byﬁd 356, @hlraefﬁﬂm%zaphy
(0-10% net hagol, i d| hi or orrei hane) gi vi ng my (84

HC - sal t wai1 %?elﬁa?ﬁea }-¥-drte 2M K- FAr 104 14 ﬁh‘é4r0|4ﬁ5 273 20.9.

di chi or oi net h , th Rie 0. 4.
HPLG. 10 VB (Mot horpenas - NP R RS E B TRIRR 200 e
gog;3z:2HS—t)carfbgn;¢e6'§A(K1@m nm; 4.52 (1{4 m;: 4.35 (2H, d); 0471 ?gH(l% m :
1.84-1.66 (4H, |n)%2 @g?él%a?@éﬁée%’p@e)“ﬁ%‘? é%’%@% %“z“i‘%b 129. 0,

128. 9 128, gissaloer ig 5 midlichiorom2Gak, anB'plated 5208l ek Phenyhbocdanad78, 37. 5,
30.6. 1S Ex

met houy beozy b EI— ﬁaﬁnt %mﬂhc rqnﬁﬁ%?‘i‘r‘glwﬁ gdded, Adffen b bs magpsiiegtivig)thes oF L H- 18
(118 ny, o E:aﬂﬁdmehl)xnmsra.dmﬁ&aiﬁéwé dnmoﬁvaj&orgwhb @r@&@ﬁrM?w%Jb&%t em fl ask.

o was adde r 20 hrs

4- Fl uoro %%#] hl oride (104

20 sti rrl “‘%/lfea\’ tcgwatcl’ﬂr%hﬁfr(%lM@@W@@ﬂ@i@%%m&%km€4OC)
ai EﬂFoPLﬁSiJ ai’ﬁ%}“"wg. e fH@d““"”ﬂfSWﬁ*ﬁ@%@&%@ﬁ%}%"% e propared £ om
2M Hd | di /et figh! e{qﬁr&thgaw elgmqqir cdh@@mwemmm@mbjnemam@ RB- 0 N@H];bﬁ-ib\ va}:
353.1 (WV 0 n

(o et hoxy b TSHRED) M 2aspi R ashates 60! HA0R Wi CHG San)
1 ask, 45Ty 14 Lo oL (m”"‘ A -‘!3?5‘2‘)’ 33%"2““’“’””-’*‘9% ') "o
added. A?tetl) Bj 2%8"&?2%&% Gggﬁ’r%bﬂn?? n&&cﬁoﬁcentrat ed on

Rot avapor (#3®) 13%€2.ude o, mmltlQD VB T 5 1196 2Dy f t pgg aphy
i_n di chl or omet hane) gi vi r%g %1}1204 %b?@é%gﬁf%b

0
I(—I(C):I 1ga/(l) {Te;[/va:@n%rzéﬁar ed from 2M HCUdi et hyl et her
Example 120 - N-(3-Phenylpropyl)-N-(1- -methylpiperidin-4-yl1}-N"-benzyi-
carbamide (47AKU-31)
20 4-(3-Phenylpropyl)amino-1-methylpiperidine(160 mg, 0.7 mmol) was
dissolved in 5 m] dichloromethane and placed in 50 m1 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, CDCly): 8=
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 3=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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105 i 1 MAY 2004 WO 01166521 PCT/US01107187 in dichl or omet hane/ hept anedaY 2004
HPLC-MS (Method A): M= 427.1 (UV/ M5 (% =90f 100). Exanple 115 -

2- 14- El noroph cnyi ) - N (4-net hoxybenzyl)-N(1-

met byl pi peridi n-4-yl)-acetam de (47AKU-26¢c) 5 50ELH 18 (118 nag; 0.5 mmol)

was di ?‘FO‘{HZ{’E% in 5 m dichloronethane in 50 m flask.ypcraiso107187
4- Fl uo (9p acetyl chloride (104 nag, 0.6 mml) was added. After 20 hrs

stirring at roomte con PO PC). Crude
product was purﬁ‘?"g@ 6@7&3@%"8@8@#@8}@5 ?B)%l% ﬁgﬁgéhelﬁlﬂp

di chi or onet RaRGmidd 47 AEULE)68 gy (379 47AKU— 26c. HJ - salt was prepared
from 2M HCUdi et hyl et her in _dichl oronmet han&_ 8 ﬁane HPL “Iyalé (Method A):
Mr= 371.1 (UV/ VSH49-EhayipgopyDampmexlmyeiiylpipgriding,t ? Bl HERINERY [ ) - | V

(4- met hoxy b%& Avddin M%m&r&wﬁaﬂ@%a fliabeddn $0 )nd g mw&oéﬁﬂﬂwﬂ 6d)
50ELH 18 (1 0.5 | ) was dissolved in m di chl ororret hape in 50

15 f|askmyomm@km@hgap@e@wrhae%%ﬂdé@ (\ftﬂ?q{'ijsmég% HAHEFYE HEs added.

After 20 hrs stirr o Rtk edrigéy Rot avapor
(400). Crud& Y B Itt"“gW%an&t%r| (?BE?O F(ﬁol]] ‘ﬁ)cg?gr?gfte%@a th 0 10% met hanol

i n dicblor on&gtﬂlaﬂrxe&orgatvgra;gly (mov@ae(mm@ m@?&l@@@hﬁnﬁ}mmsé “Dr epar ed
f 2M HCUdI et 20 d HPLC- M5 (Met hod A
o ) oL TP LG 1 (1P 3

2- (|4 I\/Ft hyl mﬁlrbyéﬁfﬁh(e&e@meomg ﬂ?ﬁ ?)eﬂi‘dﬂoﬁlin dichloromethane): Ry= 0.3. HPLC-

met | ayl pi peridin et ani de e

zyl amyngippll\ﬁ%@f‘i?tbo i)@frccﬁ Sad ARG }%Oﬁ&bl\;&ﬁwq}bgﬁ%%r ?gcn% (566 ny,

5.0 mml ) wg @b%qegysrgg]@}{r@) Aed h@;ngl) 3. ?ﬁ(mnq DDBQ@I;Id) 0.65Q@d N fl ask.
am n

4- Chl orobenz 5°0 mmmo was adde stirred and
Acetic aci dt1226(3’T5, SM%OWﬁélaaﬂl;oﬂe%V @Htm%) 1o}-566 ﬁm&%é&ﬁgh) 10 mmol )

was slowy a agggpg’lsq F405 Uobani DRES: Es)/ﬁ%ﬁéffz?ﬁ TRgn Sk iscsa Ul i ng for 16

hrs net hanol enoved ‘on’ Rot avapor Di chl or onet hane, 2M
NaOH and watsars, mnezaadded until pH 10. Phases vvere 30 separated and aq.

e R bon: TSI S b PR R PRI Bhepspan o phases
crude 47AKUZ-fmetl¥ifipediofiv-4vel) hasiomider(dTAXHI3) onet hane) : Rf= 0. 3. HPLC
1-(4-Methoxypheny!)-1-cyclopropane carboxylic acid (230 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 (40°C). The acid chloride (250
20 mg, 1.2 mmo]) 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% methano!l in dichloromethane): R¢= 0.6. HPLC-
MS (Method A): M'=393.2 (UV/MS(%)=95/88).
'H.NMR (400 MHz, CDCl;, rotamers): 5= 7.22-6.70 (8H, m); 4.44 (2H, s);
4.26 (1H, m); 3.74 (34, s); 3.12 and 2.89 (2H, 2m); 2.51 (1H, m); 2.32 (3H, m); 2.26
(3H, 5); 2.08-1.52 (4H, m); 1.36 (2H, bs); 1.15-0.95 (3H, m). BC-NMR (CDCls): &=
30 1729, 158.6, 136.6, 132.7,129.2, 128.6, 127.9, 127.4, 114.4, 55.5, 55.1,54.4,452,
45.0,29.8,29.2,212,13.8.
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MS (Method A): M= 239.1 (M5(% =96). 106 1 MAY 2004 WO 01/ 66521 11 MAY 2004
PCTI US01107187

2- (4- Met.hyl phenyl ) - N- (4-chl orabenzyl) - N- (1- et hyl pi peridi n-4-yl) -

acet am Q& (#2480 25)  p-Tol yl acetic acid (1.50 g) was dpesaisyeehgn 10 m

t hi onyl chl oride and placed 5 in 50 ml flask. M xture was heated to refl ux

for 2 hrs and theEl'@sanéﬁﬁFa{(eddﬂmoxyﬁx{ngqaqnp]r_PﬁA,g@hyl)pjvj[p_l yl acetic
chl ori de (Zogmmﬁ,1 i}eﬁdfﬂ@@ai n 5,dm di_chl or onet hane 'was ~ added to 47AKU- 27
(239 g, 1.0 mandiy ins HERds(UndtlrdPe. After 4 hrs magnetic

stirring the reacd-iAdpharthathidbenzvRSionaantiLal&dine M4 wapor (40C). Crude
10 product was p flash chronatﬂ%g‘?%phi;] %%\éggt hanol in

i fied b
di chl or onet hane) %&I{heﬁ\de%ﬂ% ($0Pgng, SH7TmK)) 285 dibiClvesd &l 10 mbmembgpar ed from

2M HA | di £t hyddat hethvidaGish@ ne. JLC.(10% pet hanol in

di chl or onet hane) : Rf = Bb}%yn %ﬂr&%h%#ﬁggpﬁg?w{é%%aiagﬁ'

(LI MB( %) =10W24ap. WapstinmRmdsbetineiad (-0DCHE) wisadded amibpE)-s. NaENBI4- 6. 99 ( 8H,
; 4.57 (1 ; 4 ,~.2S) 3.5 1H, ; 3.55 (1H, s); :

?96 and (2 %ﬁz%ﬁﬁ’??‘%n%.séﬁ( T%&%F‘Z‘%‘?t?? Og?&tﬁds&ﬁg@a&ew(r@gj %BH,

2s): 1.91 (020 hs:mahBibhdasr ed' 08 Bo CRRER EinBedil2ay 138 2,

1323.8, 13%@@? 8 120, 7 12)3%1??128. 6%2&7.4, gf?hﬁcg%%fﬁ%.?, 41. 3,

30. 6, 28.6, o an Wg}%wgreffged_unn] PH~10. Phases were separated and aq. phase was

2- (4- Hydrmoaytpdias Ned @1 I - . .

rre§ hy:_bp/)i peri di n-ff(h:?) -‘gcIetltggﬂrhn?%g@?g%@d%%ﬁ%gégkgwlf%mﬁﬁnﬂc B3t %ni ol ) was

di ssol ved i rvere fiecpYer el F owentthatioreorsRieavapbra@est) iyle i@ 8PS dipi @sliel0

flask. M xt 1 Oﬁgl: ol 0.5 78C. O dry- ice/isopropanol bath.

Boront ri br orriﬁge (?fi‘o ?@éﬂ%g%?bnﬁﬁ?hi‘%{%gmﬁgﬁéf Oef{%’?«%ms)mw sl owl y
added at 25 A)7BC- 2184-(bRMS@Hap-10@sved and mi xture was |left at room tenp.
for 2 hrs. Water (3 and urated NaCl (aq.) were added and aq. phase
was extracted wi ? F{Q%\A%%ngﬁﬁ{‘@,’métthb‘i&bF%?é’gNg@éneél?tdplﬁellﬂwéﬁtb] . Conbi ned
or gani ¢ iphasegamide ¢4 TKKBB7) over MJSO4 and concentrated on Rotavapor (400).

Crude product wa 1 £ by _flash chromatography (0-20% methanol in
di chl or onet hane) gzﬁg&'ﬂﬁé‘% éga Hé {-8 390l wey dispaled @90 m@ichiarbmethare: pdepar ed

from 2M HO picet Mydoabimsk i amding PN O ggyhanol in
di-chl or onet g}age : = 0. 3. HPLCMW 9 3 ]B_&n%mqg%
chloromethane was added. After 16 hrs magnetic stirring the reaction mixture was

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% methano! in dichioromethane): Ry= 0.5. HPLC-
MS (Method A): M'= 367.3 (UV/MS(%)=100/99).

"H-NMR (400 MHz, CDCly, 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,
5); 2.38 (2H, m); 1.77-1.05 (6H, m). *C-NMR (CDCl;): 5= 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, 249, 18.1.

Example 124 - 2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-(3-tropen-4-
yl) acetamide (47AKU-39)

30 4-Methylbenzylimino-tropane (47TAXU-38)

4-Methylbenzylamine (1.21 g, 10 mmo]) and Tropinone (1.39 g, 10 mmol)
were placed in 100 m] 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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MS (Method A): M= 353.2 (U V/ MS(% =1001100). rH NVR (400 Mz, CDC13,

. rotaners): S= 7.07-6.60 (8H, m; 4.48 (1H, rn); 4.39 (211, s); 3. 76 and
3.66 (4H, 2bs); 107 1 1 MAY 2004 WD 01/ 66521 PCT/US01/ 07187 3.41 (I2hMAY zy
3.08 (2H, rr) 2.49 (1H, in); 2.42 (2H, bs): 2.22 and 2.16 (311, 2s); 1.96-

1.82 (211 ,; 1.66-1.56 (1H m. 13C-NMR (CDCI3): S= 1?@;;65011@;@370 137. 3,

. 134.6, %66?11296 125.7, 125.4, 115.7, 54.4, 50.4. 46.8, 44.0, 40.5,

27.3, 20.9. EX | 119-N—Ph tthl t 1)N -ph | -
5 car bam dep(dﬂ%mw;-%yenﬂﬂ‘G@Pﬁ&gWé A9 &Wn%&qmg%%paf}é? |>ld|) ne Eligy
mg, 0.5 mm'nl), o] mqilaﬁ&%ﬁﬂaqaﬂejllé 013, G1.RMOHOUBENR TDG thofleARR0-n SO

fl ask. Phenylisocyanate . 6 nnnol diclil ororzeI hane was
added. After7 (196(4H; m)mghéﬂm),siﬁlr(&ﬁrﬁg 3491 r’ébéﬂlé?’ﬁ‘ﬂrﬁlhzt}’r’ez\ﬁé

concentrated 0 ot f 4 i b
flash chr onﬁ’i‘)og A gg?gqi%&%ﬁgkaano#gﬁﬁﬁr 9%’%%1 g@n’ggﬁg#e) . g?i.\}lﬁggg(gliinB(iengy

(7899 47A1~g30. HCO -salt was prepared from 2M HCL/ di et hyl ether in

di chl t hane/ t . Rf= 0. 4.

HPLC. °rw‘é”?we?ﬂ§d%? ﬁwgﬂx‘@gﬁlyﬁjff(‘iﬂlﬁ}é%&g’éﬂlﬁdﬂ{&@ﬁ AR e, coci 3

&= 7.36-6. Q37AK0B9)in); 6.24 (I H s); 4.31 (IH in); 3.50 (2H, t) 320

211, d 2.'89 (211, 15 2H, 2..50 , 1.79

2211 r‘r; 13C NI( \ﬂ&*@t&%é‘)? IO&%@ ‘g?is disgafvsl ‘4’%%] ‘Bah‘irﬁé %’9“ 3 128. 9,

127.3, 123. 3, cl:é%forn?ﬂaswﬁaﬂeuﬁxylﬂa&qﬁace@nclﬁmdemsang,z&xsmoaxamné 120 -

N- (3-Ph enlpropl) N-(1-neth yIp| er|d|n4 N@ gﬂde

(47 AKU- 310) zmcMor(n@sthmwsmdéﬁWﬁ HES TaSFéP%%)IF%% Ff“"&f"h‘é‘(’?’é‘%ﬂm 0.7 mol)
di | ved d sl f 1 ask.

gg?\zyl : gggy;ﬁa%éngfég%ﬂ&a%ﬂ Qg@a@} bﬁm@pﬁ)gg%mag?gﬁdg? grret hani‘é%gadded.

After 2 hrs dmgnadgrepint{D1l10Vargethdnel lnrdeca@rqrmﬁ!ﬂwkawm% 6ve (L3R fed on

Rot 40C du o comat h
(0 1056 met halo PGP ErPer St R A eri R, ‘eﬂf?f'ﬁ‘if”‘%?asigrap ’

HC -sal t WasTIpT €ynes ﬁﬂthfancﬂm @Mﬁbi@zldihemehyﬂf@t%ﬂmmﬂws
di chi or onet hagﬁmwi 9 2)%6? (10% met hanol in dichl oronet hane) R#= 0. 3.
HPLC- MBI Met 36671 (UVI M5(% =1001100) . 1H NWR 3400 VHz,
CDC13) : &‘ 7. 34- 1?1-1@17&( 0 MH4, FDCh, S8anfeBd 15~ 7.80-6.32 (8 ni)1 541 (1h)bs):3. 04 (2H,
n; 2.89 (211, d); 2 311, S dm87 (211,
m: 1.75-1.607{A%3 (Q}ﬁ’)m) %W@%ﬁ( gﬁé%é 'éb]‘@" 35?5‘&‘7(2% 8?3(1?2';2 ig% 29. 0.
128.6, 128.3, 3128 Q). 2537 G (2126);8.8056562H5R). 1CHBR(CDCL): 5= 170. s
1587, 137.4, 134.9, 130.1, 129.3, 128.9, 126.9, 114.2, 59.0, 58.0, 55.5, 49.5, 46.3,
20 39.7,35.9,33.8,29.7, 21.3.
Example 125 - 2-Phenyl-2-ethyl-N-(4-metbylbenzyl)-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 m! flask. Mixture was heated to reflux for 2 hrs and

25 then concentrated on Rotavapor (50°C). The acid chioride (1.2 mmol) in 5 ml
dichloromethane was added to 47AKU-5 (158 mg, 0.72 mmol) in 5 m]
dichloromethane. After 20 hrs magnetic stirring the reaction mixture was concentrated
on Rotavapor (40°C). Crude product was purified by flash chromato graphy (0-10%
methano] in dichloromethane) giving 196 mg (74%) 47AXU-40. HCl-salt was

30 prepared from 2M HCl/diethylether in dichloromethane/

heptane. TLC (10% methano] in dichloromethane): Ry = 0.5. HPLC-MS
(Method A): M'=365.4 (UV/MS(%)=99/100). 'H-NMR (400 MHz, CDCls,
rotamers): = 7.32-6.98 (8H, m); 4.77 (1H, bs); 4.50 (11, d); 4.29 (1H, d); 3.43 and
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45.1, 41.6, 33.4, 32.2, 30.6. 108 11 MAY 2114 WD 01166521 PCTI USCLI 07187
Exanpl e 121 - N (3-Pbenyl propyl )-N (1-net byl pi perid in-4-yl)-N -phenyl -

car bam ALHAKU-32) 4-(3- Phenylpropyl) am no- 1-rnethyl pi peridlne ( OMmggnnt'
0.7 mmi §0]\9\(§§ﬁ di ssolved in 5 m dichl oronet hane and pl*4JéeSMH{74p ﬁg

fl ask. Phenyljsocyana 95 5 0.8 nmmol) in 5 m dichloronmethane was
added. Aft e%‘zidgﬁi &%gﬁgﬁ?@k 5?5? (FFh)i 3 31.He@bt2i-?@r(31ﬁ 0t YR (Akhsn);
concentrat ed. : ( R K Qe Aok flash

chr omat ogr ap t?jq%ﬁo%%&a%? ﬂhﬁg@%znﬁﬁj @ﬁ[l glp 'oﬁjr@é?ﬁvaglﬁlg‘?D g#‘il isnéel%aﬁ *(43%
ATAKU- 32. HEBZ.3a135 2nd29. pridpay K1., i 213,26 B34, Jiseshyd. g teex 43.8, 28.9,

di chl oronet qe&{gp,tla,n?z TLC (10% et hanol in dichloromethane): Rl ti 0.3.
HPLC- 10 M5 (Method Aj: 'K}}: 352.1 (UV/ M5(% =100!100). 'H NWR (400 Mz, '
CcDA 3): b= 7. 35Eﬁaﬂ§le(1|26]=|2-(met59ﬂ%héﬂ)hj—Ns(l-;in-fﬂn%?-zi(f%ﬂmr%myilliiﬁegr%gi?-( 2H, t);

291 (211, d); .2.65 (2H . 228 (311, s); 2.07 21-1, m;
1..81-1.66 (‘ztfih"‘!ce?‘l{é'aei“i- CDC13): 8= 154.9, 141.0, 139.3, 129.2,

129.0, 129.0, 126(Bindk@niho). 55 042, 41.8, 33.4, 32.3,
30.6. 15 Exampl e 125 - o) LaRdubi-pperidine @Fa%u-45)

2- ( 4- Met boxy phenyHyminondae k§i6ans-5n fumohwrasyiishaivedyih 10 Kl methanol and

(1- et hyl pi paridhnodmflhads fhgnd ;

1- (4- Met hoxg%henyl ;)- ﬁ%ﬂﬁagg‘?ﬁ@aﬁ‘n‘gﬁgéﬂ %ﬁ\%y F% gpﬂ%ﬁ”r?g’f“’f?‘?%l) was
di ssol vaél i wagaddedtMixtmy Wahitiredced Aneticpicaiced. 75 mibWasrdddéd asik pEMs Xt ur e was
heated to f IS d then c entrated on Rotavapor (40C). The
acid chlori %% (%Og%%gylnloagw?ﬁv%?@yiaﬁ&é‘ ﬁ?s e P’E)&Eﬁ‘?@iﬂﬂr was added to
ATAKU- 5 ( 22thapmgtic Bifling @l 16 hrd Methadod waslh &ty RQVEd HARGtavAot &0°@) hr's magneti c
stirring the reaction mxture was concentrated on Rotavapor (40C). Crude

product was i ePeaneyeMaVaiH adaster woie adred ogiilapin 0(Rhagoweret hanol in
di chl t nd i 2 KAtrac ethrlac e'lc s d f
i chl or ome E@&@ﬂed&h&hcﬁl%b%@l\; @flﬁheﬁ@é&n R4 AN %%1 EIQTE%QFQB@(?&”%%&QWG rom

2M HCUdi et hyl et her in 25 di chl or omet hane/ hept ane. anol in
di chl or et kambiped pyeanip phaseyyeredripfoyenMabéd. GyncevatioB @BRBtavapor

o oaa (2n oot DI IARUIE m Bt L LB oo Rl s 11 ony.
2.51 (1H, nHPLE- M43 (Yi8Mod M)Wﬂﬂﬁil (BMS(%)+7229108- 1. 52 (411, m); 1.36 (2H,
132 7. 129, 2, 158 e b SR 0cg B b Bt dS s o
29.8, 29.2,(47AKL-43)3. 8.
20 47AKU-42 (230 mg, 1.0 mmol) was dissolved in 10 m} dichloromethane and
placed in 50 ml flask. 4-Methoxyphenylacetyl chloride (185 mg, 1.2 mmo}) in 10 ml
dichloromethane was added. Afier 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% methano! in dichloromethane): Ry= 0.5. HPLC-
MS (Method A): M'= 379.2 (UV/MS(%)=94/90).
Example 127 - (47AKU-44)N—(4—Methylbenzyl)-N-(l—methylpiperidin-4—
yl)-'N'-(4-methoxybenzyl)-carbamide (47AKU-44)
30 47AKU-5 (219 mg, 1.0 mmol) was dissolved in § 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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109 ii MAY 2004 wQ 01/66521 PCTI USal/ 0o7] 87 Exanple 123 -

. 2-(4- Methoxyphenyl ) - N-(1-ph enyl ethyl)-N-(1- methyl piperidin-4-yl)
acetaniide (47AKU-37) 4-Al pha-net hyl benzyl am no- I - et hyl - pi peri di ne
(47AKU-36)  DL-phenyl et hyl amine (606 ng, 5.0 mmol) was dissol ved i h1MA ik
met haneto oissgnd 1- Met hyl - 4- pi peri done (566 rug, 5.0 rnpotgser7id m

- met hanol was added. M xture was stirred and Acetic acid (-0.75 m) was

added unti| Mtﬁémﬁﬁﬁ%\@%%&@%&o@m&%mkmm?g @942)51 geled. Gas

evol uti on observe er magnetic stirrin or hi s rret anol was
partly renodeaKUrRBIGvapYes Fragcyd from Ry eaiméethezm NaOH and wat er wer e
dded unti |

e ext r act et Ry R e L (P A S e By e e
phases wer Msmanbmpww@sm w@msmt:rwmﬁrbmmo(ma@m cpa:m:)5=y| eI ded
838 d 36. % d I

HPLC. N Nsc%ll\J/eSHBg“?}?%% 61@189%5 /\(/ﬁf@t gé@ég@ellf‘%? G

2- (4- Met hoxpr&m b@nzyicalﬁ @) bszmwtsmm(msrmwm4 yl) 15

acetam de (47A 47A1 36 218 rug i‘gdwas dissolved in 10 m
di chl or onet hﬁh@)an@ NMRA{EBWL)SF8 158 faél'i'? 3413I§/8t Xy phehyR&Eet yI chlori de

(185 g, 1. Z,durmh) ! 85 4850l 1 fllGh a8 pRLhane Jas added. After 16 hrs

magnetic stiTri’ng the ction mkture ‘concentrated on Rotavapor
(400 . Crude pr oExmhplwass PLH(3 aﬂadethyxybhasﬂﬂ-ﬂ{ﬂmhmumwabﬂy (0-10%

th | di.chl t 709 47AKU- 37. HC -salt
g‘reep:pce)d :‘ pa}#hgﬂnlgéﬁ9%|@2§%eé§ﬂglp ?‘%ﬁ%a’gdﬁl f)r or?;et hane/ hept ane. Ti?: (1\8I0a/oS
?Eut//hﬁ/g(()!%) i 208'1(9:83 ,Qmmedbivphenylbuyricacia. (535 1Bg,0-2 M of ) Meds ld essb19d: 12&15144026(77a
n: 6.84 (2H Clﬂ‘mé‘ %@Ce i#&%ﬂa “(‘%ﬁas ég?edg)’éffl‘s‘t‘%ﬁﬁi 17 (1H,

m; 3.03-2. ﬁén@&lﬂm@t@d e%l@éla\(aﬁlﬁl(so Tﬁa@ﬁcﬁ%de@imﬁ}oﬁhin@5 (6H m .
13CG-NWR (CDC1 3): & 172.0, 158. 139. 9, 130.0, 129.0, 128.2, 127.1,

114. 5, 55. Sdicigrometigae was giied o 4471%1@1—5&1191% 2193191110@411 Ymig 1 Exanple 124 -

2-{4- Me | 1 e 1 e4w L] E d
(4{7AKU gg?x%ﬁg lF]alhlf %@F%rﬁ%ﬂﬁé&gﬁ% t%ﬁ?%ﬁ%?%%mﬁ I\/aé%é%ﬂ Icgﬁﬁzﬁlmang i ne

(1.21 g, 100mﬂoﬂayamn ﬁnO'r(ebﬁermeod(ugt &5 pyrifiadbynflash ichromatography (0-10%
methanol in dichloromethane) giving 129 mg (33%) 47AKU-45. H(Cl-salt was
prepared from 2M HCl/diethylether in dichloromethane/heptane. TLC (10% methanol
in dichloromethane): Ry= 0.4. HPLC-MS (Method A): M'=397.4

20 (UV/MS(%)=98/89). 'H-NMR (400 MHz, CDCls, rotamers): &= 7.17-6.60 (7H, m);
4.75 (1H, m); 4.51 (2H, s); 3.83 (3H, s); 3.79 (3H, s); 3.53 (24, 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). BC-NMR (CDCls): &=
172.8,149.3, 148.3, 13?.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)-NV-(1-
methylpiperidin-4-yl) acetamide (47AKU-46)

3,4-Methylenedioxyphenylacetic acid {216 mg, 1.2 mmol) was dissolved in 2

m] 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-5 (219 mg, 1.0 mmol} in 10 ml
dichloromethane. Afier 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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were placed in 100 M flask and dissolved in 50 m toluene. M Xxture was
heated to reflux for 3 hrs and water was renoved using a Dean/ Stark 4 WY Ztﬂﬁ"
vvater-wgpggs?{. Crude 110 1 ? M4' 2004 WO 01/66521 PCT/ US01107187 produc
was concentrated on Rotavapor (40C) giving 47AKU-38. TIFET(US§I718Et hanol in
di chl oronethane); Rf= 0.3. 1H N14R (400 M{z, CDCI3, isoners): 7.20- 7.09
(4H, n); 4. 4% PrRrggehromaioerphy(washout 3ty 3 0% e, NBYOH (2534 i miethanel) : 2. 77-

(2.4ae %21 " ggi?d%j?}f@dgggmwﬂéﬁm WasPepfl iom M B Daieteme 27 1- 97

D- (4- Met hoxybiehgronethang. met hyl benzyl ) - N- (3-tropen-4-yl) acet ami de

(47AKU- 39) 47AK 0 . was di;ssqlyed.
di chl or onet haneug%%aﬂéf%ggga’?#ewk %h H‘a@ﬁ?@e h—‘“Wg‘t 6)%%H'Eﬁﬁ%t yl chlori de
(185 nyg, 51. mma)A)iMQ—ftosm (ULMSPORIGI Y rEL NRIRe 40ESERIODd),, Altdldrs)16 11 TS
magnetic Sti.rr] eact | m xture_was _concentrated on Rotavapor
(400). Crud& r‘g’g@? %?ﬁpﬁﬁgﬁé&ﬁyﬂ)ﬁ P-AL AdchY s 29r A pheH 091492 net hanol -
i n dichl or oagd hageiy Pis) i3rxd (88, ] 44 I A pr epar ed
from 2M HO / di et h§jl et ﬁ)e/r i rgﬁlglég%%%%%gﬁ%%mggtggggﬂﬁééﬁg% met hanol

i n di chl or ofL.HBhe§-NMRLCOCh): SHTSSVBIS Wi 4hdyd 3AB; 135H 12558, 398.62125.8,

UV/ VB( % =9 o 0 retaipers): S= 7.22-6.82 (8H,
E’r); 5, 511/() (11356113%’)5')0? ‘45‘}1%-1%225%92%%5’39'?8“91(]3%?-?5%1?-2-3. 68 (2H, m: (
Vit (o i stseonn Sl b 0,0,
129.3, 128. Eth’l%‘?'éi}’“%%?&%,&%@4%5:5: 49.5 46.3, 20 39.7 35.9.
33.8, 29.7, 21.31-t+Buealmpetidone (42aRey! - 2- et hyl - N- (4- met | nyl benzyl }- N-(1-

met hyl pi peri di n-4-yl cetanm de (47AKU-40) 2-Phenyl butyric acid (197 nyg,
1.2 mol) was di %‘?\év-%:/é- -HIJPF“QOIPﬁ(l-(BPm %W?il“@#idaﬁﬁl@ﬁdn ﬁ/ mé eckténe. 50 i

flask. M xtmeg)Wadidbapdmee] b ; inZRnd, n trated on
y ERIER1, 16 ningdl) Wi sf]cR{Z}y 2dd2h %iv‘?%?l[}ll 5'§ﬂrr§ rﬁg‘lﬂg ﬁ%}?ﬁ%

Rot avapor (50C). The acid chloride (1.2 rrnmo onet hane
was add&d t §imnggdgeenehMethdiodide (18 il nmioh vEas pfided dhfier Idw omapnbtame.  Af t er

20 hi s magngidise ot il B _ |30 ] ed n
Fot avapor (g 30l beBgL UG | 830M00n B M RRBRE RERAREN mfl (0. 1006

net hanol i nWehehwith srencatiethylether Mepite 06 staly WeTeldfed 4AddKWackm gHiGngsal t was
806 mg quartenary salt. TL.C (10% methanol in dichloromethane): Ry= 0.7. Partly

dissolved salt in 5 ml water was added to 50°C hot mixture of t-Butylamine (120 mg,

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 MgSO, and concentrated on Rotavapor (40°C) giving 496 mg 47AKU-47.

25 TLC (10% methanol in dichloromethane): Re= 0.3. "H-NMR (400MHz, CDClL): 8=
2.82 (4H, 1); 2.41 (4H, 1); 1.12 (SH, 5). PC-NMR (CDCl;): 5= 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 m] methanol
and placed in 50 m! flask. 47AKU-47 (305 mg, 2.0 mmol) in 5 ml methanol was
added. Acetic acid (0.3 ml) was added until pH~5, NaCNBHj; (250 mg, 4.0 mmol}
was slowly added. Gas evolution observed. After 4 hrs magnetic stiming
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30 prepared from 2M HC | di et hyl et her in di chl oronet hane/ heptane. TLC (10%
nmet hanol in dichloronethane): Rf = 0.5. HPLCGM5 (Method A): M= 365.4
(UVI M5(9% =99/ 100). 1H NL1R (400 MHz, CDCI 3, retainers): S= 7.32-61 93AY 1004
(81-1, m; 4.77 (1H, bs); 4.50 (111, d); 4.29 (111, d); 3.43 and 111 WO
01/ 66521 PCT/11S01107187 3.21 (311, 2n) 2.72 (2H, n),],(,?r,@%l/ﬂ%%gr s); 2.43
(1H, nO Y31 (311 s) 2.21 (311, in); 2.04 (2H, m; m:

1297, 129, FulasHicang %45@%55’%%%ﬂga&d§§uéﬂ 7Y %hz%}%%fﬁg é352§ 0,

26.7, 26.3, saﬁéra?ed ahd aq phse R ITRh 6o ddbcted Ritl{ dieliboheibypivedythydddetate.
(1-i ndany R)

1- et hyl pi peri di n- an de 47A U 43
4-(1- |ndanaﬁpmmﬂ?ﬁé@ﬁ?b“ﬁ?‘ﬁ%‘PfiH‘?drFEfef(%ﬁ%ﬁ‘(gj Bﬁf}h SidHe (666 Ny,

5.0 mmol) I4hami 28%dnetRinarig @idhibrd@ethame)f | ask.
1- Met hyl - 4m@%pe dﬁkd’?ﬁkhgcﬂaﬁeﬁmﬂﬁ (ln 1ocm met hanél zo e\)/vas added.

M xt ur e y\/asRs%DmHml@rMS,éMethpéAaMd‘Q(ﬂ 2(61\@5%17157) was added until pH 5.

NaCNBH3 (628 g, ]ﬁqg Re: erved. After
magnetic stirri n%?? m‘%‘%?ﬂ aIXneo D g??lt GM‘? \kllgic%-%ﬁgl?ot avapor
(40C). D chiepurmaet hane, 2M NaO-l and water were added until pH 40. Phases
were separated &rl,}g]@gﬁﬁphase was then re-extracted with ethyl acetate and
di chl or onet hane. )ithh ned organi ¢ phases were dried over MySO4.

Concentr af[ [ on 0”4%@1@56 m@,@%i)@&adﬁﬂcéﬁ.iﬂﬁﬁ ol Haskidpd 42l TLC (10%
?S\; R/g? 00/(I)Iq_|7 2 ﬂ%h})%?glr?étgarxrl%twr}a? ralgc}e'd. mﬁthgi},?"phenyﬁE%_c%nﬁeNﬁ 3'3%1& '&)0 rm%ﬂ) n% 31.1

2- (4- Met hoxyphg Qi ordinéharcrea aydel. A\ﬁe(r lhfmﬁ:ig\yibtili s}n&h-igdhmredet'_;oha)miaw ani de
(47AKi T-43) 20 47AKU-42 (230 ng, was di ssg ed.in 10 m
di chl or onet haneongaaiTates) 'fdb%‘ﬁa‘iaﬁoré@o FFP qf?drfsﬂio‘j“ﬁt KAStFHE V%Weﬂﬁfgacet yl chloride

(185 ng, 1. o m"ﬂ%{o)gr%? -10”@ metz68 P fiNBlhrMeneNes dde thg (AB‘V:@ proliGethr s

magnetic stifringt Y Feaction mxture was concentrate %@Lﬁe
(400). Cr ud&uphaguoficalies bpinm Fhagspyranaearibl CHRRIYAY °%‘b t hanol
in dichloro 0 2 31AZAK 47k FamtoMmas

pr epar ed‘g g’?ﬁ%@%ﬂ%&}‘%{éﬂv ?ﬁmﬁ%%ﬁl or onet haﬁgr/eﬁept ane. TLC (10%
met hanol |nmmmmmhmmemblpromim@h@tarﬁpﬂél(WPR}@%H’ A): M= 379.2

(a7 2a) RO R R R
yl)-' N - (4- pevhdgghen 29/p)). ﬂ@@ MEz SRGI4y= 7.11 (4H, m); 7.03 (25, d);
6.79 (2H, d); 4.78 (1H, m); 4.56 (2H, s); 3.76 (3H, s); 3.53 (21, 5); 3.43 (2H, m); 2.63
20 (2H, m); 2.47 (2H, m); 2.31 (3H, 5); 1.74 (2H, d); 1.36 (5H, s). BC.NMR (CDCl): 8=
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'-
pheoylethyl-carbamide (S8AKU-1)
25 47AKU-5-2 (219 mg, 1.0 mmol) was dissolved in 5 ml dichloromethane and
placed in 50 m] flagk. Phenethylisocyanate (177 mg, 1.2 mmol) in § ml
dichloromethane was added. After 6 hrs magnetic stitring the reaction mixture was
concentrated on Rotavapor (40°C). Crude product was purified by flash
chromatography (0-15% methano) in dichloromethane) giving 134 mg (37%)
30 58 AKU-1. HCl-salt was prepared from 2M HCV/diethylether in
dichloromethane/heptane. TLC (10% methanol in dichloromethane): Ry=0.5. HPLC-
MS (Method A): M'= 366.3 (UY/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 (2K, q); 2.85 (ZH,
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30 47A1CU-5 (219 ng, 1.0 nmmo]) was dissolved in 5 m dichl oronet hane and
pI aced in 50 m flask. 4-Mthoxybenzylisocyanate (196 ng, 1.2 nunollrtg‘ié? @ﬁ

dl%(ﬂ onEt hane was added. After 16 hrs magnetic stl rr| na’gt he
mxture wWasS%oncent rated on Rot avapor (40C). Crude pr Bhurified
by flash 11 MAY 2 Y. ' LOu~ WD 01/ 66521 PCTI USOlI 07187
chr omat ogra‘fﬁ‘&r{A 708?61)‘:’5 %é%é%}zﬁﬁ(ﬁéhlzﬁd%%tlﬁhﬂéﬁ 1 MEHgM 9y (50%
A7TAKU-44. HGmsathCcNps=RiEPaRed
di chl or omet hanel?ir;e 1%égne TLC ( bf%Fl(ry;]tl%j\An % 48?’2%69%11%%1)55%— 0.3.1

PLC MB (mmw%-ﬁ:swzsaawqus(% =100/ 94) ' HNVR (400 MHz, CDCI3): S=

233 (211, &) g sE Rt hiniigstesn it dkagtils, 17

2.32 (3H saarbamm<5mmp@) 1 78 (411, m). 330— NVR ( CDCl 3) s- 158. 9,
158.5, 137. 3, 114.1, 55.5, 55.4, 51.7,

13 13
45.8, 45.7, 44. 5‘? (é’éhe?ﬂl‘}’@ %}dﬂﬁﬁéplfggi!n 151 %3g, 06 o) was

2- (3, 4-di mlwwmﬂwhrcmnfdnmaﬂmmmsmﬂasklﬁleﬂaﬁmébalaeﬁy din-4-yl)
acet am de (47AKU—45) 3, 4- Di net hoxyphenyl butyric acid (235 ng, 1.2 nunol)

was di ssol vidl3 g, §-7mmol) it oml dieh propiethancavies %ﬂﬂ%é@q ﬁ@@l%ﬁleﬂq stiziog M xt ur e

heat ed ef . 50C
The acid" chlar ga gt we; hreriglia oh RERy RS PAREL LR HIWEAYEPYL SoAkl 5

(219 ngjo 1. Iﬂmﬁvdlb)r ﬁasil ch@orpdtogt&phti(¢-hDBroositembbin@ichkfdreethdbe) Hivmgridgnet i ¢

t th t t Rot 400). Crud

o oduct “was BUF SART TR siRreg panre F BeD Y ol i
di chi or onetdwma)ongimnm;ppﬂaﬂ@ 'EIg:(lB%%]etﬂéfﬁKld-@&lorbiﬁ‘b&la&b AR swa®3. Hmeipar ed from
2M HO / di et | 0% net h

ai chl or ot BT Y S Bl RES PRE B RO R gl MitpoEDLE):

UVI M5( 9 %iﬁ@ 8H, | 0 (7H,

S, i ((11/61 )16%11 Moﬁf@ﬁﬂzs?ﬁﬁm&@tﬁmsm (ﬁ-lq? i17 1~§ 2(11 S;T)
3.27 (28 d¥ 28?@ méfﬁw y; Ho65@ §154_28 SQ&@Q(%%M),@)‘?I@@&LQH m :

1.72 (211, 4 13 3 7 1 Todm 135. 0,
129'81( i, rﬁi? iaglgz\«hﬂ\/&:l]ﬁzéli% )1517235339%11%9% 1494@@89 14z§ 831261§ 1,2629 2 5.7

44.0, 40.9, 55273 58,5, 4012, 44.6242. 033 ¥p B, B . -
r2re§ ﬁyﬁp:\/gtem/élezq%ay ) g%gﬁg %ﬁeﬂ%}%&ﬂﬁbﬁﬂ%ﬂtﬁ@&?# & H«Qo(vo&yphenyl acetic
acid (216 nyethaxybenrd) Jarbamiddi(SBHHUS) in 2
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 mi
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%) 58AKU-3. HCl-salt was prepared from 2M
HCVdiethylether in dichloromethane/heptane. TLC (10% methanol in
dichloromethane): Ry = 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, s5); 2.22 (2H, m);
30 1.81-1.54 (4H, m); 1.06 (9H, s). *C-NMR (CDCl): 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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m thionylchloride and placed in 50 m flask. Mxture was heated to refl ux
for 2 his and then concentrated on Rotavapor (50C). The acid chl O”W
(1.2 nmol) in 5 mM 30 dichloronmethane was added to 47AKU-5 (219 ng, ' 1" 2004
mmol) in 10 m dichloronethane. After 2 hrs magnetic stirring the

reactigg)(gi,ﬁgﬁre was concentrated on Rotavapor (400 .p&Faga/migduct was
purifie y flash chromat ography (0-10% nethanol in dichloronethane)

giving 188 ng (499 1Cf (4. her  pupd bi i N 11 MAY 2U 4 WO
01166521 PCT/ usé%%“ﬁ%?gf ?n(4e'§*é‘h§ﬂ’3'§"ﬁmﬁa“?§§‘§§1§”(“3&5‘3hout with 10% ag.
NHACH (25% miethylppéridioid)yl) yieoinddel(S8AKU)g (39% 47AKU-46. HCl-salt was

prepared from 2 [ diet hyl et he in dj chl oronet hane/ . hept ane. TLC (10%
net hanol in di cmgg@ﬁﬁhﬁ%?ﬁ%c)a&ﬁd’@q%mﬁdffm%?\% S%’@?ﬁ?omg): Mr= 381. 2
( UV M5( 99 =9 Jchiorte MH14486h dHEL ALRGIRurd Vhteeles o refl8Ffof 2hrs #d02 (411,

m: 6.77-6.51 (311, m: 5.91 and 5.93 (2H, 2s): 4.70 (111, in); 4.52 and
4.49 (25 2tiEn cocsmratglion Rajgvape (46C). Ahe agiy chipridey1 S3pmoByn S misz3’ (311, s):

2.14-1. 66 ; e hiRs- ¢ : , 137.3, 135.1,
129.8, 128. é"%f‘é’?e@&%dg@fgﬁ 4, T4 %2',515’2)115. 5&' D%ﬁg,ﬂﬁm 2, 46.7, 44.6,
41.1, 27.7, di2AlopmelmExiop 2@ hik 3GignetR-s(idinlyitelTeaciph mixture was concentrated
enyl ) - N. 4- net hyl benz =N (1-t- butyl pi peridin-.4- -acet.am.de,( 47AKU- 49)
1-t-Butyl - 4%»%@?”1‘1’85%‘%’)’ ‘Eh?&f@@Pﬁf’?)‘é@a@E d.bz.f{%.s ‘él%%"%]%tﬁ%m?@.r@gg% 10 nmol )
was di ssol vedihib] 1pdidhloR&RIRRE gividdd M yhd @09 6SARU) HOLsa vasemtT| ) was
slowy added over 5 mn. After hrs.. netjc 15 stirring additional

Met hyl i d8li dercparegsirpm 2M fhylefhgsin .m%fﬁ“&’r ] hr magnetic stirring 20

m di et hyl - et herpdpase agaed o0%GhaibitoPih Atk oeBane P IR, €Ol BPDY-FB! t rati on and
washed with acetone/djethylether. Wiite ¢rystals were dried_under vacuum

giving 806(ghedia): N Tat8} 25BWMSELC82 Do 00 MHz LG b Aot hane) : Rf =

0.7. Partly [ VeQn St i r OO, 1 xture of
(- But yi am 1&g R 4 e B B 0. 22

mne]) in 3syB.22(2mmi2 6TTHY, DEbiA GFag; 242 RIS V44281 91 F 828k d)iheat ed to
reflux (z- 82.%&%1@3). 13&2@@&“{(#@?1@9 00 41 Y84 ‘%E?%Z{%sfﬂp%%%.gﬂ\‘%gg! £y or onet hane

(20 m) her epafated’and”aq. re-extracted
wi th di chl onpretihanesandast byl acot #4.8.406pmhe,ped, b5.gani c phases were dried

TLC (10% et hanob PRPanShr SGRECBUER O R O eaReiPNATT < P soome,
CDCl 3): b= pRufi?pipéhtiintdjT) Reelabnidd (68AKU-50. 12 (911, s). 13C- NWR (CDCI3): S-
210.2, 54.3, 4e. f—ButAé%y}?Heny]acetic acid (317 mg, 1.5 mmol) was dissolved in 2 ml
20  thionylchloride and placed in 50 ml flask. Mixture was heated to reflux for 2 hrs and
then concentrated on Rotavapor (45°C). The acid chlenide (1.5 mumol) in 5 ml
dichloromethane was added to 47AKU-5-2 (262 mg, 1.2 mmol) in Sml
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 dichlorornethane): Rr=0.5. HPLC-MS
(Method A): M'= 409.2 (UV/MS(%)=98/93). TH-NMR (400 MHz, CDCl,): 8= 7.15-
6.96 (6H, m); 6.78 (2H, m); 4.74 (1H, m); 4.48 (2H, s); 3.91 (21, 1); 3.52 (ZH, s);
30 3.27 (2H, d); 2.72 (2H, t); 2.58 (3H, s5); 2.32 (3H, s); 2.23 (2H, m); 1.72 (4H, @); 1.45
(2H, m); 0.95 (3H, t). *C-NMR (CDCl): 8= 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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26. 6. Crude product contained --2S5% ('H NVR) starting materi al

(I-Benzyl -4- piperidone). 4-(4-Methyl benzyl am no)-1-t-butyl -piperi dck?ﬁ o
(47AKU-482) 30 4 Met hyl benzyl ami ne (268 nmg, 2.2 mmcl) was di ssol ve(] L AT
met han®YO Y4fd2hl aced in 50 m flask. 47AKU-47 (305 ng, PET@SANENY? in 5 ni
met hanol was added. Acetic acid (0.3 m) was added until pH''5. NaCNBH3
(250 ng, 4.0 ni nExympledd6sPdtii-PraperephenghsV-¢iroicthylbenzdbddtved. After 4 hrs

magnetl c st Iﬁﬁerd]eﬁglf%/lﬁﬁﬁnldi }glygqaglgeﬁsgm@r{@]ﬁé%&l PC_T/ US01107187

di chl or onet dded until pH 10. Phases were
separ at ed and aq4749KESIQ VPSS tnkpe A. 7rrem elX tvadit el edid 10 o dikkbyigsmhkhake and

t hyl tate d d
Content rati % BRCAOE Q0PGRS RAEL 7 ddamdsmniyerrabramasdonsl, TLC (20%

met hanol 5i nadi R ) 261. 2
(MS( % :5%) qZTH%ggNEE@IdeE%E%%N% RE 2(%%{@;?' %g%};égl ‘%}Qlc\il-h@l'qtﬂlggut yi pi peri
di n-4-yl)- aedingryhterdad erhylwmwyre a4JAKEb# S Wb Eepargted Andagipidsg wags pl aced

in 50 m fl chloorreh

a7 Wit hoxypharo & BRI i S ShBHe R RS o RS s veep ypohed v

di chl or onet bang Moﬁdd@&;%d E8nchnthiied EGRRLHG (AR glbag 188g! €acti on

m xture was concentrated agn:Rotavapor (40C). Crude uct vvas purified

by flash chisitRiSYFapIpupded budlabchemsiosan H((l:m%)m@ﬁ’é@qi\ahe) giving 124 ny
159 d - o | h
(15% pr@dugichio chtﬁamer laufng 15@3%@%}%&@(} eemzp gavi’p%’%mﬁ?%f% y

(washout with 10% a &m I n net hano
A7TAKU- 49. HECVgighy] U}ﬁlél’ﬁ@[lom &m 2M HCA | di ct hyl ether in

di chl t hane/y, Rf= 0.5.
HIPEC- R)/EO?E Met ﬁgg A %Eaﬁ%ﬁy/gm&?‘%@ e @%i@%}e) e W&g@ o CDClB)
- ’ ’7-2-17- ( ,%?90(H 1H) (ka4 17
. 2.31 (3K &
Zr?g g }1258(58(1}11,;)?[3115251355),32 8631%91 815) %a@(zz?,gga;:imdﬁzzsal(gsi Zg(slét 153 an55 6 55 S,
4, .9, ., A, . L. a e

- N- (4- Met by#- Beﬁ!ﬂ,ﬁmgpg ﬂé«lﬂ%‘nlpﬁéﬂeﬁ (@Hnm)- lyi%(ﬁﬁpd) PEDYREERFN S bani de
(58AKU-1) 257249 A¥Jo5ra2.1( 23:%,M89 .8 11 0 7184 3 MBS, FH £59hVads 4862,

di chl or onet hane and
8,-96 22.3,212.

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
descnibed US 5,707,798) o 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

118



placed in 50 m flask. Phenethylisocyanate (177 ng, 1.2 nmmol) in 5 nl

. di chl oronet hane was added. After 6 bra magnetic stirring the reaction

m xture was concentrated on Rotavapor (40C). Chide product was puﬂﬂfMﬁ!dwq
by flash chromatography (0-15% et hanol in dichloronmethane) giving 134 ng

(3799 Ippapdistr 1. HA -salt was prepared from 2M HC / di ﬁthmlg@t,dag—; in
- di chl or orret hanel hept ane. TLC (10% net hanol i n dichl or onet hane) = 0.5.

Coars) oo it e Vel e g Nt 80 vty wf“?"-%l 511, 5);

3.39 (211 fve dAySoMEDL Was theBremoved@df BRMEAABDhAGESR mltwm/ 07187 m);

m. 150 et headdipg ot fog Blie st Gy rhs Wil 127 ¢

126. 3, 126. Ivp-36). 6Lhe rEﬁltﬁa,g c8Brithetrid DeaBtiondwasAneadBeddin aSﬁecﬁ‘oplﬂﬂonﬂ:mcEXarrpl e 132
- N-Phenyl et hyl - N-- ( 1-nchyl pi pcridi n-4-yl)-N phene 5 car bam de

( 58AKU- 2)5 4- P(I@e Fﬂ%é?ry(iféflitﬁhl)’% lﬁBOFMrmﬁﬁ FW%%% ﬁ» FfL“ 2\31?3‘&5 HPPUTE ol ) was
di ssol ved i g, i Bgﬂ?tﬂfﬁ&%y %HHE ﬁc’%ﬁ%ﬂnﬁaﬁ&n&kmﬁ b@ffared to

Phenet hyl i socyanate (10 m di chl or onet hane was added.
After 4 hrs AprgwEm Ry %ttomrfreh Cﬁg’PO‘EWénFaé%ﬂ i“b‘llie pass LR 3des PEoWdeher at ed on
Rot avapor %g%twlengi'g%q%r O%%Wﬁé% tﬂéjcfa'lcfula?éa cgﬁ(cefnt!reﬁﬁﬁﬁ i Mo Bfa09r aphy

(0-10% net han ane) giving 0% 58AKU-1. HC -salt
was prepar ecréduoen 300 B@kinehl epregsien. Abe resits Oéﬁamhfﬂ &rémtﬂhmq\i@?ﬁtﬁrﬁ@ TLC

(10% et anol )a = 0.3. HPLCG MS (Method A): M= 366. 3
( UV MB( © 67‘51188’?5’%%@&1%‘%’2%8@%&%&13) & 7.33-7.16 (8H, m; 7.01
(2H, in); 4 23 (111, t); 4.04 (111, m; 3.47 (2H, qg); 3.17 (2H, 15 t);
2.89 (2H, m; 2.78 (2H, t); 2.66 (2H, t); 2.28 (3H, s); 2.05 (2H, m;
1.79-1.59 (4H, nm. 13CNWR (CDC13): S= 157.8, 139.6, 139.0, 129.0, 128.9,
128.8, 126.8, 126.7, 55.7, 52.5, 46.2, 44.6, 42.0, 37.3, 36.4, 30.5.
Exanpl e 133 - N-(4-Met byl benzyl) N-(1-t-butyl piperidin-4-yl)-N'-(4-

met hoxybenzyl ) carbam de (58AKU-3) 20 47AKU-5.-2 (404 ng, 1.6 mmi) was

di ssolved in 5 m dichloronmethane and placed in 50 m fl ask.

4- Met hoxybenzyl i socyanate (326 ng, 2.0 mol) in 5 m dichl oronet hane was
added. After 20 hrs magnetic stirring the reaction m xture was
concentrated on Rotavapor (45C). Crude product was purified three tinmes by
flash chromat ography (0-20% et hanol in dichloromethane and 0-30%

met hanol in
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25 ethylacetate) giving 155 ng (23% 58AKU-3. HO salt was prepared:'from 2M
HC1/ di et hyl et her i n dichl or onet hane/ heptane. TLC (10% net hanol in

di chl oronet hane): Rf = 0.3. HPLC-MS (Method A): i i = 424.2 11 MAT g
(UV/ Ne(URLY648R) . 1H N1' 4R (400 MHz, CDCI3): S= 7.10 (PAH/USHAOTIEI 90 (2H,
m; 6.76 (2H, m; 4.53 (111, m; 4.35 (3H, s); 4.26 (2H, d); 3.77 (311,
s); 3.09 (2Habl4. Bifgjenegand piCS02f Campabhdsrat the3OHT28 Rdcbghof 4H, rn); 1.06
(9H, s). 13 - b= 158.9, 158.6, 137.1, 135.6, 131.9, 129.7,
128.8, 126. %%fgwgﬁegga 5, 53.0, 45.9, 45.7, 44.5, 31.0, 26.3, 21.2.
116 1 1 44Y 2004 W 0l¢Ghmdbd PCPefddbOdiéhéyl 8dickanpl e 134 -

2- (4- Et hoxyphenyl ) - N- (2zeHeBithy| banzyl ) - N- ( 18.3 et hyl pi peri di n-4-yl)

acet am de (SSAKU-4) 4-EHeBRYphetogl acetic agkd (270 ng, 1.5 mtl) was .
di ssolved in 2 nil th#&8yFEP oi2fde and plated in 50 m flask. M xture was
heated to reflux for 228C57%hd 945 t hen cond@ntrated on Rotavapor (45C).
The acid chloride (1.5%bI9%i P35 n di chl ®8onet hane was added to
47AKU-5-2 (262 g, 1. 226 B9 %3 m  di chi-®ronet hane. After 20 his
magnetic stirring the X :’EBon e xture vvas;-%oncentrat ed on Rotavapor
(40C). Crude product L rifi1 by flash;Chromat ography (0-10% net hanol
i n dichloronmethane) giMh\pg,272 (609 58AKU-4. HO salt was 10 prepared
from 2M HC | di et hyl et hgk gy di ¢hhor onet hangl heptane. TLC (10% nmet hanol in
di chl oronmet hane) : Ri = Bgd7oHPLGHS  (Met hogs A): M 381.2 (UV/ MS( %) =98191) .

- 1H-NWR (400 MHz, CDCl 3{zELHés 7. g8 6.99 (6Hgm; 6.82-6.76 (2H m; 4.73
(1H in); 4.48 (2H s)42E888 (2 q); 3.5 211, s); 3.22 (2H, d); 2.61
(2H, t); 2.54 (3H, s);42BLt¥3 (3Hpes); 2.14 42H, s); 1.71 (2H, d); 15 1.38
(3H, t). 13C- NWVR (CDCl43pKuU-&2= 17229, 158.2,8.137.3, 135.0, 129.9, 129.8,
126.8, 125.8, 114.9, 4B8<F8 54163 49.5, 468.%, 44.1, 40.6, 27.2, 21.2,

15. 0. Exanpl e 135 - 2-42%\Bg%2 oxyphenyl ) - N (4ernet hyl benzyl ) - N-- ( 1-

rnet hyl pi peri di n- 4- vyl )i E%m d%7(58AKU- 5)7-94- But oxyphenyl acetic acid (317
mg, 1.5 nrnol) was di sYEfYEY ir>2 m 20 IHY?'Q)nyIchI oride and placed in 50

m flask. M xture was gd tg.Teflux fora' hrs and then concentrated on
Rot avapor (45C). The agpdigghl oghbde (1.5 %) in 5 mM dichl oronet hane was

added to 47AKU-5-2 (26G2akMas 1. 249mol) in 541 dichloronethane. After 20
hrs magnetic stirringsyherseactsbon m xture mwas concentrated on Rotavapor
(40C). Crude product was<iparified by flashehromatography (0-10% 25
nmet hanol in dichl or onégNéhe) gitving 230 np.{47% 58AKU-S: HCl-salt was

9 95 .

5BAKU-5 9 .

S8AKU-6 101 8.8
57TMBT54B 95 7.9
S0ELH95B 118 8.0
S50ELH93E 72 8.1
S0ELH93D 53 7.3
SO0ELH83A 106 8.7
B63ELH1A 104 8.3
S0ELHB9 111 9.7
63ELH20 95 9.0
57MBT70-8D 119 . T.7
S7TMBT70-5D 105 8.4
57/MBT70-4D 98 8.5
S5TMBT70-3D 87 : 8.9
STMBT70-2D 105 8.2
S5TMBT70-1D 120 7.9
63ELH21 100 8.5
STMBTE2B 119 7.9
57MBT70-6E 115 8.0



prepared from 2M HC | di et hyl et her in dichl orornethane/ heptane. TLC (10%
net hanol in dichloronmethane): R= 0,5. HPLCG-Ms (Method A): M= 4009. LyAYIWw
(UVYNB(@@ =98193). 1H NWR (400 MHz, CDC13): S= 7.15- 6.96 (6H, m; 6.78
(211 m; 4.74 (1H, m; 4.48 (2H, s); 3.91 (211, t); 3.52 (211, s); 30

27 272 (2H t): 2.58 (3H 2,32 (3H, 1m: 1.72
(%39%{33“ (|n) ) o8 3H(t Sc‘gr\u\/R CD(CI3 S)sllc?‘?}%@lﬁﬁissnz

13763 3&3? 02613%%&1)1%3?813“2':@%ﬂﬂ'ﬁ%’f %‘?“"%m’r’"”evé)ﬁeészifs b

PCTI US01107 Jnfeth yixauzpl)-&-36ethylpiperidin-4-yl)acetamide hydrochloride

2- (4-1-Propoxyph (4- et hyl bepzyl.) - N- (1- th e 4-yl)
acet ani de (58AKU-%€%4{ZW’§-K aiggfc%‘fg@*{;?fé‘a @taﬁ&&ﬁlﬁgf ayus%ﬁ{o é‘s’%h 2% 0 10
IolI et hyl }‘gr QEJH&%@UW el 2Pd4EM&Hmiyﬂh&Ql)m-(dtﬁlaﬁiﬂbe(zjﬂﬁw}\(Mal%cthﬂplpﬁnﬂiﬁm| zj and
sopr opyl br or nude wer e ed.. ure was ated to
50C and $ti rYﬂ)é‘éftaFIBé @’A@I‘}?}ﬂé’nd%fwéfesm&s&ﬂm ﬁbr"ﬁﬁgPTle%‘b&é‘F ﬁ?/‘i“ﬁ?:“élfiﬁf 2 were
added. Phasgg et EresHRR! AL 8doAdn 88ble ABBRR. WRSneah$IRB Re§rofid, f.aaked wi th
di chi oronet hane. Conbi ned organi c phases were washed with brine, dried
over MySO4 anrap@mde@ml@ateéah%wd R@tegf%ﬁ'dhe regenty sidisdng 188 ngy.  Crude
product was purified by flash chronmat ography (0-10% nethanol in 10
di chi oronet hane) yielding 136 ng (49% 58AKU-6. HC -salt was prepared from
2M HCUdi et hyl ether in dich]oronmethane/ heptane. TLC (10% nethanol in
di chl oronet hane): R1= 0.3. HPLC-M5 (Method B): Mi= 395
(UVI M5(9% -95/91). 1H NWVR (400 MHz, CDCl13, rotaners): 5= 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 (I H, s);
3.52 (1 H s); 2.83 (2H, nm; 2.76 (2H, n); 2.28 and 2.34 (31-1, 2s); 2.19
and 2.22 (3H, 2s); 2.05 (1H, m; 1.86-1.55 (411, m; 1.32 (6H, d).
13C-NMR (CDC13): &= 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, 223, 21.2. Example 137 -
Receptor Sel ection and Amplification ER- SAT) Assays. 20 The functi onal
receptor assay, Receptor Selection and Anmplification Technol ogy (R-SAT),
was used (with mnor nodifications fromthat previously described US
5,707,798) to screen conpounds for efficacy at the 5-HT2A receptor.
Briefly, NLH3T3 cells were grown in 96 well tissue culture plates to
70-80% confluence. Cells were transfected for 12-16 hours with plasmd
DNAs using 25 superfect (Q agen Inc.) as per manufacture's protocols.
R-SAT's were generally
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performed with 50 ng/well of receptor and 20 ng/wef of Bet a-gal act osi dase "
plasmd DNA AU receptor and Gprotein constructs used were in thg %
manmal W@ b1/68%Ar essi on vect or (Prorrega Inc) as descri be?c’rﬁﬁs‘ﬁrémﬁ &) el
The 5HT2A receptor gene was anplified by nested PCR frombrain cDNA using

the ol i godepxyaucl €LiHRS oY pm@n I% b!f d s ce (see Saltzman
et. al. Bi ocﬁem Bi&gpl{ zego é r#ﬁbén gfﬁip %@ew%?y Large-scal e
t ransf ect i omethydpiperidinet-gacetamjflect ed for 12-16 hours, then trypsinized
and frozen in n cel re llater th pl ated at
10, 000- 40, EF TR ssaYg ECR I contained drug. Wth
both 118 1)1 MAY WsHNO 01/ 6654anidtCT| U$0110718%rret hods, cells were then
grown in athumdified at m)spher%j B:h % anbi ent. CR for five days. Media
was then ramoved—romtha—phat DLWt ol ker gedlf acfivity was measured by
the additiagn of théHeata [ga! acﬂgomstdase substratng ONPG (in PBS with 5%
NP-40). Thg resulting coljori metn al C 5r%_eactl on Wa%{reauaured in a :
spect r ophotferretric—5—ptate—r caucg_r{l‘ F-tertek—tne: 420 nM Al |l data were
anal yzed uging the5d8mputier pagotstam XUFit (I DEB$rr) Efficacy is the
per cent maxi mal repressmn conp %tto repres§\|Ron by a control conpound
(ritanseri T the tase g —5H2A €PO+s—the—mnegati ve of the
| og(1C50), lwhere | 6401 s t he cagpwsi| ate concentNRati pbn in Ml ar that
produces 50% naxi nal repriessi opgdhe r¢sul ts olfainpd for several
conpounds ¢f " Theé 0 T nvention are prese i 4, below. 119 WO
QJ/ 66521 PCTLUSOL/BYTI87 Tahl e 380Nigtf fi clency andRpl G5O of Conpounds at the
5-11T2A Regeptor Conpared to sRizheeer in ConpowgdPer cent Efficacypl C50
26HCH17948.[3 26HCH§ 03812 ZbHCbe-_UbJ.J’th. T 26HCH79F 5948. 2
26F-f CH79- 6838. 3 2 iéﬁ?g 10102998 05HCH7181247 N8 _42F| HA51089. 0
50ELH271088. 7 inverse agonist 8.8
5-HTzg agonist NR
Inverse agonist 6.9
5-HTae agonist NR
inverse agonist 7
5-HT, aponist NR
inverse agonist NR
5-HTg agonist NR
Inv. Agonist 6.8
5-HT7 agonist NR
inverse agonist 6.9
ml agonist NR
anlagonist NR
m2 agonist NR
antagonist NR
m3 agonist NR
antagonist NR
mé4 agonist NR
antagonist NR
mb agonist NR
anlagonist NR
D1 agonist NR
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- 63ELH

47AKU- 71208. 1 42ELH801228.5 42ELH791108.5 42ELH911088. 0 42ELHBS1187. 8
. 42ELH751098. 3 47AKU-121128. 1 47AcU-81138.1 47AKU-221177.9 47AKU- 2;1@%@;&
47AKU-201208. 0 5CELHB1297. 8 5CELH6B968. 4 SCELH65927.9 47AKU-441128. 04
57MBT12B757. 7 58AKU- 41109, 6 58AKU-31118.1 58AKU-5999. 5 58AKU- 6101
57NBT5§Q8@%66 10CELHI5B1198. 0 50ELHI3E728. 1 SCELHI3D587 @#{3% A1058. 7

1 .3 S50ELH891119. 7 63ELH20959. 0 S7TMBT70O- 80119;, 70-5D1056. 4
S57MBT70-4D988. 5 57MBT/70-3D878.9 57MBT70-2D1058. 2 5TMBT/0O- 1D1207. 9

3ELH2]1 1008. 5 antagonist NR
D2 sgonist NR
antagonist NR

D3 agonist NR
antagonist NR

D5 agonist NR
antagonist NR

Histamine 1 agonist NR
Inv. agonist NR

Histamine 2 agonist NR
antagonist NR

Histamine 3 agonist NR
antagonist NR

alpha-1A(alc) agonist NR
antagonist NR

alpha-18B agonist NR
In. Agonist NR

alpha-2A agonist NR
amtagonist NR

alpha-2B agonist . NR
antagonist NR

alpha-2C agonist NR
) antagonist NR

beta 1 agonist NR
antagonist NR

beta 2 agonist NR
antagonist NR

endothelinB agonist NR
CCK-A agonist NR
NK-1 agonist NR
VasopressiniA agonisl NR
K-opiod agonisi NR
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57MBT62B1197.9 57MBT70-6E 1158.0 1 1 M 120 1 1 MAY iuuy WO 01/ 66521
PCT/ USO1J07187 Exanple 138 Selectivity Profile for 11 MAY 200¢ -

2- (4- Met hoxypbenyl ) - 1V- (4-

met hyl MQV?’/J)%-ZN(l-rnet byl pi peri di n-4-yl ) acet ani de hydrf§gWSiIPH8” The R- SAT
assay (described above in exanple 137) was used to investigate the
selectivity of Example139In Vivo Pharmacology of 2-(4-Methoxyphenyl)-N-(4-

J1) acet am o ng B SR THER LRGN 4 a8 1 o

conpound at Methads ety of receptors are reported in Table 4 bel ow. NR neans
No Response, i.e,, he h&ﬁgpound‘investigated showed no effect at the
receptor studi ed 431 GPR8¥E% PCT/ US01/ 07187 Table 4- Selectivity of

2- (4- Met Boxy phen fhspruiteqid) were iyddaiay éxpefinénts (details on startle apparatus and
met hyl pi peri di n-4-vyl ceé?nkge RECEPTORASSAYPEC501pl C50 g-HTlAagonlstNR
ant agoni st NR‘@§W518‘§Q§@F RR At abarimenmrdsualrbrragisiav Rt dHadeni st NR

5- HTI Eagoni sp.antaganieidWuict hfiasant; stSeait A9 o LR Brtlnagon StAR '
I nverse agon%??g.B_S- 2sa onisFERiinvefsé aé%%?stG.Q 5-HF28aggﬁ?stNR
i nver se agomlg{n}fml\gijtpquwg apg\water and food (Harlan Teklad) freely available. Mice

were kept on a 12-hr light:dark cycle, whereas rats were kept on a 12- hr reverse

10 light:dark cycle. For locomotor and observation experiments in mice, plastic
20x20x30cm activity cages were equipped with photocell beams (AccuScan
Instruments). Startle chambers (San Diego Instruments) were used for rat
experiments (for details on startle apparatus and measures, see Mansbach et al.,
(1988) Psychopharmacology 94:507-14),

15
Procedure

Observation for Head Twitches
Mice were treated with 2.5 mg/kg DOI i.p. Five min later, mice were treated
with AC-90179 s.c. and placed into activity cages. Ten min later, mice were observed
20  using a repeated sampling techmqgue. 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 t-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 (1=8). Distance traveled (cm)
was calculated and averaged followed by ANOVA and post-hoc Dunnett’s t-test

Comparisons.
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Rats were tested and groups (n=10) matched for levels of startle reactivity and

prepulse inhibition (PP1; see Mansbach et 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 ¢B), followed by 60 presentations of acoustic
stimmuli 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 1n 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, rais were adrpinistered DOI (0.5 mg/kg, s.c.) or 0.9% saline (s.c.). One-week
Jater, 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 caiculated as
described elsewhere (Bakshi, ez al., (1994) J. Pharmacol. Exp. Ther. 271 :787-94) and
ANOVAs with repeated measures performed.
Results
To further characterize the clinical utility of a selective 5-HT2A receplor
20 inverse agonist as a novel antipsychotic agent, AC-90179 was tested in head twitch,
Jocomotor and pre pulse inhibition behavioral models. DOl-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 (+ 122 S.EM.) 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 (F 532), respectively. AC-90179 (0.3

30 — 10 mg/kg, s.c., 10 min) attenuated the hyperactivity mduced 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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Exanmpl e 139 I n Vil¥e3 wﬁarrﬁme@rlwysums@Qmwemds&ypmmmmwmom
et byl benzyl oo (ohsed by bRkl &u%aeﬁhatgf@gﬁg%gz YL ol d 8 AC 94 179)

Met hods Ani d apparat us I'nstrune dexperinments
(details on mmt@mppmmmtaamonmasw:es 22,560 NH (ﬁ?@i@m@w p®IAl bi no

m ce and nal (gHﬂ{' an _Sprague-Dawl ey) were housed (4

m ce/ cage; Z?ar a%g %]%g’a(g | na‘%onéﬁﬁn gt‘%‘fﬁf‘ {t{GrRresignps Hﬁ?ﬁllﬁxi“t’g?mbont rol | ed

and wat ers arespefcmmaat(thlahﬂgaerdseacl aat)gdmmuymaa@aciIa;lqloansl‘dlw@;emm%e kept on a
eas rats were kept_on & 12- hr reverse |o

12-hr light:d . wh
Ilgh': di’i?k éﬁ%ﬂ‘%@f’&o&%ﬁrﬁﬁ%ﬁm&ﬂa Udb er peaeanb AP ke igencridenn was usedrice,

plastic 20x20KBOCEONR6! bechisk prAGAS stiBESn BBULRRA WML eas
(AccuScan Instrupents). St aPtIe c%an‘oe?s San %y 3 S‘%Et?%l%&rr@ht% wer e

used for ratfled¥pat ‘Plﬁﬂﬂ’f‘%ﬂlf PEl-digaptiye effegp oAl The %wpaareatusd @rgkuneasur es,
see Mansbachy v Alon the PPI data from the risperidone group also revealed a significant effect

10  of treatiment [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
PP1in DOX-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  itenstties for graphical purposes.

Since there was a sjgnificant pretreatment by treatment interaction, pair-wise
2-way repeated measures ANOV As were conducted on the saline- and DOl-treated
groups. In the vehicle-treated rats, there was no effect of AC-90179 (p > 0.025) or
nispenidone (p > 0.025) on PP1. In the DOJ-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 treaiment 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 bead twitch bebavior 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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(1985) Psychophar macol ogy 94: 507-14).
Tw tches Mce were treated with 2.5 ng/ kg 001 i
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| at er,
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group of ani

behavior for a total of 6 observations in 15 mn and a total
separate
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Head twi t ch (dsaites abembwaaﬂwsageﬁm #mmmubye@mmmﬁesmo'fvovarl ance (ANOVA)

and 25 post

hyper acti vi t"g‘%g&gggg)

or 3.0 ng/ kg{.ﬁlﬂamttabsamM&eJ p 15 I‘UI n before the session.

nett.

PR

S

b Afibe)

dehy For
I Zoci | pi ne

Fi ve m nutes

T e

after the pretreatnent, e treated with AC-90179 s.c. and pl aced
into the activityoefigeesd 30 FMEDE,pont aneous activity, AC 90179 was
adm ni st ereft—atone,_ Locgnotor dafja were collected during a 15 m n session
wi t hout habituati®¥GH7d 1i+ r®om Each dose combination was tested in a
separate group of44diil#él|s (n' 80. |Di stance traveled (cn) was cal cul ated
and averageg_folegﬂby ANOVA1 amd post-hoc Dunnett's t-test conparisons.
124 1 1 MAY @hwl H&,wU801107187 Startle Testing Rats were
tested and @reups y—rateh for levels of startle reactivity and
prepul se inhi h'f'@l:l‘img . _see=NMansbach et alL, (1988) Psychopharmacol ogy
94: 507- 14)] Two 4¥#eUf7dter. £é8{ sessions started and consisted of a
5-min acclifrati on4BEH8d 5 wi £h0a constant background noise (65 dB),
fol |l owed by|[60 Presgauali ons @fjpacoustic stinuli to nmeasure acoustic
startle respons O—tTTakg|consisted of: twenty two 40-ns
present ati ops u‘.:r%?AWIQCB b{sg and pul se, ten 20-msypresent ations of each
prepul se in 9n<|1‘4 13] 71,77 ) 100 ns prior to a 40-nsec presentation
of a 120 dB| br oMl dul se. >aAd 8 NOSTIM trials in which no stimuli were
delivered i h ordes2HL®I90) assesdOgeneral notor activation in the rats.
Thirty mii {befonpgakesid|ng, rafg|vwere treated wth sterile water (s.c.),
ri speridone{tt: 04"1&{{@19 P-J>381 AC-90179 (s.c.). Five mn

47AXU-22 <10

47AKU-21 >10

42ELH75 <10

47AKU-11 ~10

47AKU-14 <10

47AKU-18 > 10

SOELH6 <10

47AXU-33 >10

47AKJ-25 >10

50ELH65 <10

S0ELH68 <10

47 AK1J-49 <10

47AKU-44 <10

58AKU-4 <10

SBAKU-5 <1

50ELH93A <10

58AKU-6 <10

63ELH20 <10

63ELH21 <10

MED = minimum effective dose in vivo.
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| ater, rats were admi nistered DOT (0.5 ng/kg, s.c.) or 0.9% saling|Myqam-
One-week later, rats were adm nistered the sane pretreatnent drug or

vehi cl Cf,0ossed over to receive the treatment opposite to that they
receivggﬁp%g%%revious week. Startle 15 magnitudes and %%Fb@ﬂywﬂﬁﬂ for the
three prepulse iptensities gﬁée cal cul ated .as described el sewhere

(Bakshi, et al., 'P389% oy deppirdadglampltsreirjyno to by imited in syape trfbe  ANOVAS -
Wi th repeat gebcRAGHMRENGE HepdinBHelofRASH ek thesd Snbddit AR arSRRLAGLLT | ze the
clinical utility of a selective 5-FU?A_receptor_20 I nverse agoni st as a
novel anti pSpsheiqus ofgfaatal asnestoefithoinyemsion. Ay enuivalenbesbosimhantsiere | oconot or
and pre pul sgedqel kdbd Rn BRNRYINrHkis Jet i {9{ P,
15 m.n) m g:ee exhibited an aveﬂreagglluh{eﬁg %'%I\?\n {‘c %{g?)gé% dlg.gaé]%? dgeg ’
S. E. M) . 5 ACnventiqroin(addition BOthesg/shepyn andalescrib@d Indrei) wilhbesenie appacemetor el at ed

decrease in ik dwtches with.a @nimumeffective dose of 1
my/ kg and Wlﬂ}lg% %I'Tllg%&grﬁ?%oasl@ggrggg tn'\(,:}«gm gl Sf/“PBPPnS]H‘g&lP?%}i%% af‘?/\i‘\ifoch behavi ar
(Fi gure 2 Ajnteridad tchfallwothixnthe edope xpPiae bpfended c(dongure 2 B), mice travel ed an
average of 794 . 122 S. E. after, vehicle adm nistration. D zocil pine
(0.3 ng/ kg, i.p. ?ﬁni‘élsfﬁ?sﬂﬁes °§ﬁ’3ﬂf %QTE?Fﬁﬁ@‘[eﬁﬁf’ﬁ@ FRIGOTRRJAIEE bY refegence it 1 )
caused i ncr gepestitetiesli St ance traveled wth averages of 2625 cm ( 312) and
3367 cm (~ 532), respectively. AC-90179 (0.3 30 -10 nmg/kg, s.c., 10 m a)
attenuated the hyperactivity induced by dizocil pine, but not by

d- anphet am ne. The m ni nrum effecti ve dose agai nst dizocil pine was 1 ng/ kg,
wher eas AC-90179 reduced spontaneous |oconotor activity only at the

hi ghest dose tested (30 ng/kg). 125 1 1 MAY 2404 WO 01! 6652]
PCT/ USO / 07187 The 3-way repeated neasures ANOVA on the PPl data fromthe
AC-90179 groups reveal ed an overall effect of treatnment [F(1,37) = 27.73,
p - <0.01] and a treatnent by pretreatnent interaction [F(3,37) = 8.22, p
<0.01] (Figure 2 ©. DO significantly disrupted PPI, and AC- 90179 was
effective in restoring this disruption 5 especially at the higher doses.
AC-90179 did not affect PPI on its owm, with no significant effect

of pretreatnent (p > 0.05) on percent PPlI. Risperidone was used as a
positive control because previous studies in our |aboratory have suggested
that it is effective in blocking the PPI-disruptive effects of DO. The
3-way repeated neasures ANOVA on the PPl data fromthe risperidone group
al so revealed a significant effect 10 of treatnent [F(1,18) = 14.08, p
<0.01] and a treatnent by pretreatnent interaction
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[F(1,18) = 24.48, p <0.01). As predicted, risperidone was al so eflr eMAY Yl .
inrestoring PPl in DO-treated rats. Ri speridone also had no effect on
PPl by itself, as evidenced by a lack of a pretreatnment effect (p> 0.05).
Since there were no significant interactions with prepulse intensity, the
data were col |l apsed across the three prepulse 15 intensities for

graphi cal purposes. Since there was a significant pretreatnent by
treatnment interaction, pair-wise 2-way repeated nmeasures ANOVAs were
conduct ed oW«tH@™al i ne- and DO -tr eat ed groups. In the vehicle-treated
rats, there; was geuehbeatofdbAMAD379 (p> 0.025) or risperidone (p >
0.025) on PPI. In the DO-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-wdy repeated neasures ANOVA on
startle magni tude fromthe AC 90179 gﬂg}tp‘sr(%xr/?galrged a significant effect
of pretreatnent [F(3,37) = 2.89, p ié“0.0438) a treatnment [F(I1,37) =

10. 27, p <0.01] on startle magnitude, but NS treat ment by 25 pretreatnent
interaction (p> 0.05; Figure 1, panel Cinset). Ri speridone, on the other
hand, had no effect on startle nmagnitude (p > 0.05). Exanple 140 - In Vivo
Phar macol ogy of Additional Conpounds The effect of various conpounds on
head tw tch behay] %reﬂn mce treated wth DO was observed as described
above in Exanple f 9. The results are 30 sumarized below in Table 5. The
ef fect of variougieonpounds on head twitch behavior in mice treated wth
DO was observed as described in Exanple 139. Aninmals received 0.1 -30
ng/ kg of the conpound indicated via subcutaneous injection. M))
indicates the mninum 126 1 1 MAY 200ti WO 01/66521 PCTI US01/ 07187
effective dose d which a statistically significant reduction in head

tw tching scor N(k'descri bed above) was observed. MED = m ni mum effective
dose in vivo. Tab Bu3; Conpari son O Anal ogs For Their Ability To
Attenuate DA -1 nduce Head Twitches In Mce. 5 ConmpoundMED 26HCH1730
44ELHA530 50ELHZ71

in which |
velic oy stya ght-chained or branched acyclic organy)

or an aralkyl or

R is a hydrogen, a €

group, 2 lower hydroxyalicy] group, a Jower amninoallcyl group,

hetercaralkyl group;
nisl;
X, is methylene, vinylene, or &n TH or N(Jower allcy]) group; and

X, is meihylene , o7, when X, is methylene or vinylene, X, is methylene or 2

bond: or when X, is methylene, X; is 0, S, NH, or N(lower alkyl) or 2 bond;

. a:
Y, is methylene and Y is methylene, vinylene, ethylene, propylene, of a bop

or
Y, is a bond and Y? 38 vinylene, or
Y, is etbylene and Y215 O, S, NH, or N(ower alloyd);

Ary and Arz indepcndenﬂy are unsubstituted or substituted aryl o1 heteroaryl

groups, provided that Ar and Ar, are not simultaneously unsubstituted phenyl; and
W s oxygen; or
a pharmaceutically acceptable salt or prodrug thereof.

2. A compound according 1o claim 1, wherein
Y, is moethylene and Y2 is a bond, roethylene, ethylene, o1 vinylene, or
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42ELH80<10 42ELH79<10 47AKU- 7<10 42ELH85<10 47AKU- 8<10 47AKU- 12<10 Hng 7ﬂﬂ£
47AKU- 13< JO 42ELH91>10 42ELHO0- 10 47 AKU-20<10 47AKU- 19> 10 47AKU-22<10
A47AKU- 21> 10 42ELH75<10 4 7AKU- 1110 47AKU- 14<10 47AKU-1 S>10 50ELH6<10
47AKU- 33> 10 47AKI J-25> 10 50ELH65<10 50ELH68<10 47AKU- 49<10 47AKU- 44<10
SSAKU- 4<10 58AKU- 5<1 50ELH93A<10 58AKU- 6<10 63ELH20<:i 0 63ELH21<10 MED =

m ni mum ef f ecti we ;deselchfand VOis 012%.1 1 MAY 1U[!'4 WO 01166521

PCTI US01107187 The invention described and claimed herein is not to be
linmited in scoperBy the

%, is methylene and Xz is & bond, metbylene, O, or S; 07

3y 1s NH or N{ower alicyl) and Oiy 35 metbylene.

3. A compound according to claim 2, wherein

ATy and Arp independently are ynono- of disubstituted phenyl groups.
4, A compound according to claim 3, wherein |

R is 2 hydrogen, 2 Jower alicyl grovp, 2 cyclic organyl grovp, or 2 substituied
or unsubsututed avaliyl or heieroaralkyl group;

nisl;

Y, is methylene, Y215 2 bond, methylene, ethylene, or vinylene;

XS methy)éne and X5 is 2 bopd, or.

X is NH or N{Jower allcyl) and X3 15 methylene; and

Aty and Arp are phenyl groups, independently p-sub stituted with groups
celecied fom lower alkyl, lower allkoxy and balogen.

5. A compound according 1o clairn 1, having a Jormula any)

W
R i
N-H A

wherein R is hydrogen, lower alkyl, aralloyl, or hetercaralicoyl;
Ar- is sedecied Trom Jower alkyl, Jower alkoxy 2nd halogen
ArR is selected from lower alkyl, Jower alkoxy and balogen;

¥islorl



speci fic enbodi ments herein disclosed, since these enbodinents are MAY 2004
intended as illustrations of several aspects of the invention. An

equi val ent enbodi ments are intended to be within the scope of this

i nvention Indeed, various nodifications of the 5 invention in addition to
t hose shown and descri bed herein will becone apparent to those skilled in
the art fromthe foregoing description. Such nodifications are al so
intended to fall, j@4hinstheesegepe of the appended clains. The discl osures
of all references cited herein are incorporated by reference in their
entireties.6128 Ajcompopngedected g Claim 1, A conpound of formula (2) Z T

Ari Y2 Y~ Nw z wherein Z.i.s.(,f which Ris a hydrogen, a cyclic or
straight-chained&ggkﬁka%§héggaéyclic organyl oup, a | ower hydroxyal kY]

group; a |ower aNihaaimedydeindipiperdiord-dhNai Aty rbeny metiailotr aTYl group; n
is 1, X3 is ni ethy)ene .vinyl en e, or an 1}3 or N (lower alley]) group;
and X2 is nﬁFﬂVﬁ@ﬂgx%a ﬁ?m%%en X1 is methylene or vinylene, X2 is

net hyl ene or a fond?20imwhgeth)lipsidied-RYiede: me@yipend)m8hih®i3, or

N(l ower a)Jcyl) or a bond;, Yi is nethylene and Y2 is nethylene, vinylene,

et hyl ene, prEPPFEEDY 8! S boNnd; or Y1 is a bond and Y2 is viny3ene, or Y

is ethyl ene and NZiipsn@Qipiperditd-yIpN-(é-ewRIpiehnyddy)-A -1 and Are
i ndependent|y are unsvbstituted or substituted aryl or beteroaryl groups,
provi ded t hatethapsplendeg@ et e not si nul t aneously unsubstituted phenyl; and

Wi's oxygen; or f RhatiBeew:haahly-(acseniphésnsalynor prodrug thereof.

methoxyvphenylacetamide;

N-(1-cyciohexylpiperidin-4-y1)-N-({(4-methylpbenyl)m ethyl)-4-
methoxyphenylacetamide;

N-( 1—cyc]opemy]pipeﬁdin-4—y])—N-((4-methy]pheny])meihyl)-4~
methoxyphenylacetanude;

N-( 1—cyc]obm}flpiperidin-4—y})-N—((4-meﬂzy]phcny])memy])—z?-
methoxyphenylacetarmde;

N-(1-cyclopropylpiperidin-4-y1)-N-((4-methylph enyl)methyl)-4-
methoxyphenylacetamide;

N-(1-(cyclopentylmethyl)piperidin-4-y1}-N-({4-m ethylphenyl)methyl)-4-
methoxyphenylacetamide;

N-(1-(cyclobutylmethyl)pipendin-4-yI}-N-( {(4-methylpheny))methyl)-4-
methoxyphenylacetamide;

N-(1-(cyclopropylmethyl)pipen din-4-y1)-N-((4-metbyiph cn_y])methy]}A—
methoxyphenylacetamide,

N-(1-(2-hydroxyethyl)piperidin-4-y1)-N-{(4-methylpb eny))methyl}-4-
methoxyphenylacetamide; '

N-(1-(3-bydroxyprepyl)piperi din-4-y1)-N-((4-m ethyiphenylymethyl)-4-
moethoxyphenylacetamide;

N-{{(4-methylphenyl)methy))-N-(piperidin-4-y1)-N" -phenylmethylcarbamide;

N-((4-methylphenyl)methyi)-N-(1 -(2-methylpropyl)piperidin-4-y1)-AV' -
phenylmethbylcarbamide;

N-(1-((2-bromophenyl)methyl)piperidin-4-y1)-N-({(4-methylph enyl)rethyl)-
N -phenylmethylcarbamide;
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2. A conpound according to claim1, wherein Y] is nethylene and y2!! M%{{ 1004
bond, nethyl ene, ethylene; or vinylene; or 129 ? ? MAY 7 n~ Yl is et hyl ene
and Y7 is Oor S; and X1 is nmethylene and x2 is a bond; rneihylene; 0: or
S; or )) as !vri or NL;ower aUy]) aid 1. is p;ehy cnc. 3. A conpound

according to clﬂeﬁg}l{ga\)gﬁ@\e\[@mﬂe&r&)h Eﬁ&]ﬂa@%@?p ﬁt;\. zare mono- or

di substituted p oun claim3, wherein
Ris a hydﬁn@ﬁﬁﬂbhe@ul]):@maf}r])aﬂﬁ))blmﬂmeuhplpdaamml ic organyl group; or a

oubetL et O, nStEel e Sl L e onl e o 2

net hyl ene SufiReRdseor. ?( 1 is NHor N{lower aB'y)) and > i's
nmet by] ene; ﬁnﬁ)d%%%ﬂ nﬁchASZH%lre phenyl groug@,((l ndependenl y p-substi tut ed
r

with groups sLMeCzGoidBoolr- bvm@ryl)aiphwm 49 %mc%@e%)@eﬂa'ﬂ ogen.
conmpound accorlflizlln@ obcla m7;, hawing a formula {Ifl R" OB V\,herel n |s
hydr ogen, PBWE S R{?F‘T z'fl’kyl orl ~eteroaral]cy}; Art' is selected from
| ower allyl, |owefi- @B}&@}{Myaﬁdhﬁgﬂjmjﬁﬂl-4—)9«1)34—((S-13@1h)é]ﬁi€ﬁﬂ)lﬁﬂbﬁ-N6V\eI’ al kyl,

| ower al ko)y and halogen; Ic is | or 2 130 ~ ~ p+lAy 294 and Ais a

sui t abl e aphewlmelyylcatg ’é’fﬁ%und sel ected fromthe group consisting of:

N-(1- (1- mehyl et Ry} Rh-@ﬁl%}opg bﬂga)%:eyﬂy))piﬁaﬁ Gid-a- RNy B phenyikidivlylyl) - 44- meth
oxyph enyl a cetam

N’-ph eny]methy]carbannde

N-((4-methylphenymethyl)-N-(piper din-4-y1)-4-methoxyphenylacetamide;

N-((4-metbylphenyymethy})-N-(1-methylpipenidin-4-yl}-4-
nrethoxyphenylacetamide;

N-(1-ethylpiperidin-4-y1)- N ((4-methylphenyl)methyl)-4-
meihoxyphenylacetamide;

N-((4-methyipheny))pethyl)-N-(1-propylpipendin-4-y1)-4-
methoxyphenylacetamide;

N-(1-burylpiperidin-4-y))-N-((4-methylphenyl)metby))-4-
methoxyphenylacetamide;

N-(1-(3,3-dimethylbutyl}pip eridin-4-y])-N-((4-metbylpbenylmethyl)-4-
methoxyphenylacetamide;

N-(3-{cyclohexylmelhyl)piperidin-4-y1)-N-({4-methylphenylmetbyl)-4-
methoxypb enyiace{amide;

N-((4-methylpheny))methy])}-N-(1-(2-methylpropyl)pipen din-4-y1)-4-
metboxypbenylacetamide;

N-((4-methviphenyl)methyl)-N-(1-((4-methylphenyl)m ethyDpipendin-4-yl)-4-
methoxyphenylacetamide;

N-(1-({(4-hydroxyphenylymethyl)piperdin-4 ~y)-N-((4-methylphenylmethyl)-
4-methoxyphenylacetaniide,;

N-(1-((2-bydroxyphenylymethyl)piperdin-4-y1)-N-((4-methylphenyl)m ethyl)-
4-methoxyphenylacetamide;

N-(3-phenylpropyl)-N- (piperidin-4-yl)-4-metbox yphenylacetaoude;

N-(2-phenylethyl)-N-(piperidin-4-y])-4-methoxyphenylacetamide;

N-((2-methoxyphenylimethy))-N-(piperidin-4-yl)-4-metboxyphenylacetamide;
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N’Egl-(zhz-d: rret?y] _eghy))[\fi(]peri di n]-4_-y])_-N-((4- met hyl phenyl ) met hyl )-4- m
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-hexy] pi peri din-4-y])- -met hy] ph enyl)rnethy]) - 4-

met hoxyphenylacet am de; N-(1-cyc] oh cx y]piperi din-4-y])-N((4-nethy]ph
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opent yl net by] )Dp?q%tecl %@ “%8% MR kYA phenyddamt b cdamide; eth oxyph
el port e s R

eny] acetam

et hy] ) pi peri d| Ay b - Mé{o«@hix@t)h]yﬂmphéhmnpmulhﬂy)}“tl rn eth oxyph eny] ac
etam de; N (1-(cyc) opropy] met hyl ) pi peri
di n-4-yl) - MefioayPREOBFOHBAG] ) met hy3) - 4 mehoxyphenyl acet anmi de; N-(]
- (2- hydr oxyet hy]y) @g B%h{ﬂﬂﬂ%n?jﬁ&ﬂ)l V) (@fbeﬁzﬁhmﬂlphﬂmho)\meeﬂb%ﬁ}%‘m@f
nmet boxyphenyl acet

drox
din-4-y])-1° ((mmemmmh@ﬁ)mmt@r 3@3)33 3%%@%@@’6@#§Tﬂac%ﬁ‘??’de
N-((4-rn ethyl ply enyl) R, 6LV sdSaGRA-B a0 (bR ¥ bjoptd-1-sBkeny | met hy] - car b

armde; N

(514- rrFt hy]hp,:feem]@mtyhym:nfde( 1- (2- met hyl propyl ) pi peridin-4-y])-N

phenyl net hyl car 1 I}gﬁe{.]d)ﬁml hipilgretamid

di nn-4- y])-l\l—((g\aﬁlé éth)ylgl1 EB@ f@@@? yhﬁ) ]?n:??rre heXl]m(farb amd e;
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anyl 76 hyl caxBa R T e pyper i i eyl
N-((4-iethyl pheWtqurﬁitbyb])&ny]}bm@m@ﬁv[]mawc@a—ﬂﬁr %JG.BD) anelz?nB tp

N-((4-methylphenylymethyl)-N-(3 -piperigin-4-yl)-(4-
chlorophenoxy)acelamide;

N-((4-methylphenyl)methy))-N-(1-pip eridin-4-yi)-3-
mcthoxyphcnylacctamidc;

N-((4-methylphenym ethyl)-N-(1 -piperidin-4-y))-4-1 porophenylacetanude;

MN-{(4-m ethy]pheny])meﬂ]y]}N—(l—pipeﬁdin—ﬂr-yl)—ﬁ:_’)-di-
methoxyphenylacelamide;

N-((4-methylpheny])methyl)-N-(1 -pipen din-4-y1)-4-chlorophenylacetamide;

N-((4-m ethylpheny])meihyl)—N—(1-(phenyhneﬂzy])pyno]j din-3-yI)-N’-
phcnyhneihy]carbamidc; -

N—((4~n3ethy}pheny1)n1ethy])—N-(1—(phenylmem3l])pyﬂo}idin—3-yl}-4— .
methoxyphenylacetamide;

2-(4-methoxyphenyl)—N~(4—rncthy]bcnzy])—N-(pipcridin—4-y]) acctamide;

2-(4-methoxyphenyl)-N-(4-m ethylbenzyl)-N-(1-methylpipen din-4-y1)
acetatide;

2-(4-methoxyphenyl)-N-(4-methylb enzyl)- N-(1-ethylpiperidin-4-yl)
acetanide;

2-(4-methoxyphenyl)-N-(4-chJorbenzyl)—N—(l -ethylIpiperidin-4-y1) acetamide.

2-(4-methoxypheny))-N-(4-ch) orhenzyi)-N-(1 “isopropylpiperidin-4-yl)

acetammide;



N-(1- (i m dazo] - 2-yl net hy] ) pi per

ph eny Imethyl ¢ axb ari de;

N- (1- (cyc] ohexyl ni et hyl ) pi peri di n-4-yl)-N((4-rnethy)p)eny])nethyl
eny |methyl carb ani de; N (7 -((4-fluoroph enyl)rethy))pipen

di n-4yl)-N-((4-nmet hylphenyl )nethyl)- N -ph enyl nethyl carbam de; N-((4-rn
et hy] phen) ' | ) nethighhetNoxyphoabliN-¢i- bl doytdry BN etehéyphie psperdést ani d e;

N-((4-niet
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R ek
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RN

di . n-4-yl) - Nt L4sdret byl phenyl ) met hyl ) - 4- nnet hoxypheny] 2 ceta hi de;
N-((4-in ethy]phenyl)nn ethyl)-N—(l-prop&L&%ﬁeri din—4-%%l£;h

met hoxyphe
butt') pi pe
d e, N (1-

nyl ac et drangdenmbep!-N-(4-thiorbenzyly-N-(1-isopropylpiper:

(3 net hyl bUt yl ) pi peri di n-4-y])

riQ%E%éiy])-N—((4-nJehy)pheny])netby])-4- m et hox; ph enyl acet ami

N-{ (4~ r net hyl pbengbyme) Iy s Boremettherax) NoH -eriypacetiarid) et ie- (cyc)
h t hyl ) pi di.n- 4- z 4-met h t - e ,
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din-4-yl)

N-(7-((2-hy

h%@&ﬁﬁ@@thylpheny])rnethy])- 4- m et boxyphenyl acet ari de;
:

yiRbenyBp - B Pisrs g o) -Pih eri

di n- 4- -4- : : t i de; N (2-pb | et hyl
in-4-y]) ﬂag%§%9§%§¥ﬁ@ﬁ§?ﬁiﬂggg anmi de (2- pbenyl et hy

) - N-(pi per

et hoxyphenyl ) i ned-tyFlnonipl pivpeY-{4- Svdrolengyl)-Na7 et haniy
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di.n-4-yl)

-4-ret

oxypbenyl acet anmi de; N (

N-(( '.gﬁﬂqe )%9%%%%%)\7[@;fglé};&oé%’g)?i(fg;ﬁhe1hy]piperidin-4lyl)

xyphen et ani

4-r|i-neiIﬁmxypﬂ¢ﬂ~ll)nethyl)¥7~~-(pipendin-4-y|)-4- m eh
oxyphenyl acet an'j_(_pq]g%z})-N_(4-ﬂuombenzy]')-N-(]-methy}pipeﬁdin-‘i'}’]) acetamide;

2-(4-Trifluoromethylphenyl)-N-(4-Hvorcbenzyl)-N-(1-methylpiper] din-4-yl)
acetarmude;

2-(4-mfiuoromethylpbenyl)-N-[4-{methoxycarbony))benzyl]-NV-(1-
methylpiperidin-4-yl) acetamide;

2-Phenyl-N-[4-(methoxycarbonyl Ybenzyl]-N-(1-methylpiper din-4-y1)
acetarmide;

2-(4-Chlorophenyl)-N-{4-(rethoxycarbonyl)oenzyl}-N-(1 -methylpipendin-4-

yl) acetamide;

2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzyl]-N-(1-m ethylpiperidip-

4-y1) acetarnide;
2-(4-mfluororethylphenyl)-N-[4-(methoxycarbonyl)benzyl)-N-(1-
methylpipenidin-4-yl) acetamide;
2-Phepyl- N[ 4 (methox ycarbonyl)benzyl)-N-(1-methylpiperidin-4-y1)

acetamide;

2-(4-Chlorophenyl)-N-{4-(methoxycarbonyljbenzyl}-V-(1-m ethylpiperidio-4-

y]) acetamide;

2-(4-Methoxyphenyl)-N-[4-(methoxycarbonyl)benzyl - N-{1-m ethylpipendin-

4-y}) acetamide;
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N-((4-fluorophenyl)nethyl)-N(piperidin-4-y])-4-inetlaoxyplienyl acetanii
de; N ((2,4-di-chiorophenyl)nethyl)-N(piper dimi-yl)-4 meth oxyph enyl
acetanii de; N((3-m 11 MAY 7004
et hyl phenyl ) net hyl ) - N- (pi pendi n- 4-y1) 4-r net hoaypbenyl acet anoi de;
N- ((3- bronophenyl )rnethyl)-N-(piperi din-4-yl)-4-nmethoxyplienyl acetam de;
N- (1- (phenyl nmet hy] ) pi peri din-4-y))-N-(3-phenyl -2-propen-1
nmet hoxyphezl ylacet 2m de; . A, 32~
N- ((4- et hyl pherd mebbmiphend Mt GorparPearsl 4 Jis SIS F ot et ani d 4

((4-rnet hyl phenyl . DES mpiaper di n- 4-yl ) - 3- phenyl propi onar ni de;
((4-m et hé?%PWi‘ﬁ?%@ﬂEﬁ% ) l}\l-hta%pi pendi n- 4} 7 Qﬁﬁ%ﬁ{‘!")&hi 0) acet zm de;
((4-1 net hy] pheny) ﬁgﬂﬁbkbyyﬁaa:}yﬁ}f('-i‘ﬁ-m@kb&}bﬁ%’ﬁﬁhi//‘#%=p yacet ai ni de;
((4-xnet hyl phenyl ) met hyl ) - N- (.1-pi Ia N Nedieyde) - (4- ch) or ophenoxy) anet 2
r}i de; N pew%‘@ﬁ@ﬂ' é%%ﬂ} Frﬁﬁli‘i/”ﬁ?’%ﬁé ffﬁi}'p#f)eri di n- 4-yl )3 o)
met hoxypheny! ace5.3@.@4e%m'emom%mﬁw%mpﬁamwwwrﬂﬁ%ﬁﬂ%’- 1§
- pi pe~~di n-4-y])-4-tJuoropheny}acetairiide; N ((4-in
et hy) pheny) komdarhnge) - N- (1- pi peridi n-4-yl}-2;5-di- net hoygher yl acet a, wde;
N-((4 rnehyl pheny] ) tﬂw -e]}%_ﬁg_[pj(ggrdhdhhbwﬂapye]nyl)4ﬂ30'liffé|( phenyl acet ai ni de;
N-((4-m et hyl phem}l %et h ES (1-(phenylrnethyl)pyrroli din-3-yl)-N -
phenyhnet hy lngambpipt-dies-4 W)t damidet hyl phenyl ) met hy) ) - N- (1-( ph]e'nyllg_n
ethy})pyrrolidin-.3-,yl)-4- . i Rebhoxyphenyhreal anylgd)-(1-methylpipendm-
2-(4-iet hoxyphenﬁ(f'—’ﬁ\%lioi‘-}r%]jlealkmgg’zyI ) - N-ﬂ( pi peridin-4-yl) acetanai de;
2- (4- met hox)sTphedydniddy- (4- met hyl benzyl ) - N (1- et hyl pi peri din-4- yyl@?3
acetam d e; 2-(4-pmet hoxypbeny)) t M) it ipieehdih-divpen
di n-4-y)) acet a%ﬁwd’éﬁh?‘gﬁfyﬂiﬁ[g%%ﬁgﬁéﬁ)@ﬁ%i}%hi
orbenzyl) - N-f l=gtdey) pi peridin-4-yl) acetaniide,
2- (4-rnet hox7pheny3) - N- (4-ch] ef,ber kB GRRARY-Y Phigeylpdpanidh-4£ 1)
acet anmi de; 133 1 V‘“?b‘é?‘lp]f-n¥ﬁ'-]\§%2(t% ﬁ%‘gtﬁ&y@;&nw ¥ -
cyphenyl) - 1vy-]§glcﬂgga95@benzyl )-N-(1Ji peridin-4-yl) acetarni d‘_e; L
2- (4-nt et hoacyphezr%)_%aht % é}lgl,j)g\l;_ﬁ‘?@?ﬁ‘uolép]a%)ﬁ)]aijvqmeﬂﬁwlpplaredmdr:sﬂl} 4-y1)

acetamide;
2-(4-ethoxyphenyl)-N-[2- (4-Duorophenethyl}-V-(

N-
N-
N-
N-

N

1-methylpiperidin-4-y1}

acetlamide; o
2-(4-ethoxyph eny!)-W-(4-fuorobenzyl)-N-(1-m ethylpipendin-4
[2-(2-hydmxyeﬂ1oxy)ethyl]

-y]) acetamide;

2-(4—methox)qaheny})—N-(4~methy]b enzyl)-N-{1-
pipendin-4-y1j acetammade; |
2-{4-methoxyphenyl)-N-(4-m ethylbenzyl)}-N-{1 -{(2-chloro-5-thienyl)m ethyl)
piperidin-4-yl} acetamide; | o
2-(4-methoxyph eny))}-N-(4-methylb enzyl)-N-11 -(2-(tmidazolidmon-1-
v ethyl)piperidin-4-y1} acet amide;
2-(4-mmeth o).'yphenyi)-N»(4Tmethy]benzy])-N- {1-[2-
(2,4(1H,BH)quinazolmﬁdioné—y]) ethyl]l piperidio-4-y1} acetamn de;
2—(4-methoxypheny]}N—(A-methy]benzyl)-N— {1- [2-(1,3-dmxolan—2-
yDethyl]piperi dip-4-yl} acetamide; o
2-(4-methoxyphenyl)-N- (4-methylbenzyl)-N-{1 -[2-(3 -indolyDethyl] piperidm-
4-yl} acetamide; |
2-(4-m eihoxypheny])—N-(d-methy]benzy])-N- 11-[3-(1,2,4-r7azo0l-1-

yl)propyllpiperidin-4-yl} acetamide;
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acet ai vde: 2-(4-ni ethowphenyl)-N(4-chlorben YJ)-N

(1-isopropyl piperidin.-4-yl) acetazni de; 11 MAY 2004
2- (phenyl )-N-(4-triff]Juoromethyl benzyl)-N(1-inethyl pi peridin-4-yl)

acet am de;

2- (4-fluorophenyl)-N-(4-t1ifiuoronet by] benzyl? N-(1-ruethyl pi per din-4-yl)
acet 2nt de; 2-(4-methowyphenyl)-N-(4-methyl benzyl)-/-[ 1-(5-

2- (4 TVl st hoaygh 4 rifl U benzyvl ) - N ( 11 ehvl pi ped
2 &, s omyaben it L sptatly beney) )« (1 ehyi i pe

eny))-N-(4-trif Iz er@éiﬁ‘&ﬂ??nhéa@l)z]yﬂ) kb lenayBt Y 1 06-geoictenzolbyiep-3acet ani de;
2- (4- Fl uor opheny I uorobenzy]) . N(1- et byl pi perid in-4-yl)

acet am de; ylﬂetbmﬂm‘@ﬁéléfyﬁ heSSARPONE (4-flu orob enzyl)-N-(1-methy]pip en

din-4-y]) acetaf 1) N-(4-rnetbylbenzyl)-N-[ 1-(5-phenyl-1,2,4-ox adizzol -3-
2- (phenyl) - I\I—(4azfq41r}jg(fq%%gﬁhen}§) ( mem%t ;?Z;)\l)per[l dlll’jl 4Zyl) acetani de;

2-(4-Trifl q%mbmbNW]Y)] d\ﬂe‘(azmdid u orobenzyl)-N-(1- et hyl pi peri di n-4-y])
acet anai de; Ab ¢I ve
4

ei hyl phenyi ) - N—[ B O o L e B s e y1)

acetarrm demeigmm](?lnyl CII\I—[4 (rnet Ihoxyc;a}tr bony] ) benzy]]-N (1-rnethyl pi peri

di n-4--yl acet2f 1t de - orophen Teace e

[ 4- (et Koiycar b@n%}@@@ﬁ?&ﬂnyﬁl@%mfﬂ M%éﬁlﬁ(} 0t E%mdu} 4}a?caettg‘lrr?lm: de;

i (|4) Met h?aypger@@é})enw;{ﬁq retesyerbany thbelnga i 1)- @de—tmét ‘hy) pi pendi n-
yl ) acetam de; 2-(4-

f1 uorornet hy) phenyl) 1J-[ 4- (rnet boarycarbonyl ) benZY1l] -N (1-

r net hyl pi peni di . 0 Q€. ethylbenzyl)-N-() -cyclopentylpiper din-4-y1)-
2- Phenyl - . N-[ 4- Ebnfhe(tx ]Flggﬁ%égbogyﬁebguzgy )N (1- et hy] pi peni di n-4-yl)

acet am de; Regdu@nl or opheny])-N [4-(tnei hoxycarb

onyl ) benzy]]-N-( i , QY RIS peridin-4-yl)-
2- (4- Met hoxyphen% A)nﬁkkg%k]% ? ?ﬂo%fgggﬁég%&g) g(énsz 1 ?ZDI\T-1 ni nl

et 3i y] pi periceiamide}-y]) acetaniide; 134 1 1 NMAY 2004 2- (4 n
ethoxheuy] ) -N-(4, 4081%}5)099&}%}’)'-I)GJ(Q-ﬂelﬁ)ﬁ%‘EnE;hﬁ-}@(ﬁqaﬁiyhxsdxyahyl)-pipcradm-.at-
yi)-acetanvde;
2-(4-Chloropheny!)-N-{(4-methylbenzyl)-N-(1-cycl obutylpiperidin-4-yl}-
acetarmade;
2-(4-Methoxyphenyl)-N-(4-methyibenzyl)-N-(1 -cyclobutylpiperidin-4-y1)-
acetamide;
N-{(4-Methylbenzyl}-N-{} met‘ay,,npe;Jdin—-ﬂ—)rl)-N'—benr_,f!-czrbanﬁde;
N-{4-Methylbenzyl)-N-(1-methylpiperidin-4-y1)-N'-pb enyl-carbamide;
N-Phenethyl-N-(1-methylpipendin-4-y1)-IN’ Jbenzyl-carbannde,
2-Phenyl-N-(4-methoxybenzyl)-N-(1-methylpip eridin-4-yl)-acetamide;
2-(4-Trifluoromethylphenyl)-N-(4-methoxybenzyl}-N-(1 -methylpiperidin-4-
yD)-acetanude;
2-(4-Fluoropheny})-N-(4-methoxybenzyl)-N-(1-m ethylpiperdin-4-yl)-
acetamide;
2-(4-Methoxypbenyl)-N-(4-methoxybenzyl)-IN-(] -ethylpipendin-4-yi)-
acetaride;
2-(4-Methylpheny!)-N-(4-chlorobenzyl)-IN-(1 -metlyipiperidin-4-yl)-

acetarmide;



t hi azolylnethy]) piperidin- 4-yl] acetarnide; 2-(4

nmehoxyybeny] ) - N- (4- noet| 7yl benzy])-A - ,1 [3(1, 3 di hydro-2H benzi mﬂaﬁﬁ] 2004
-2-on-1-yl) propyl] piperidin-4-y]) acetam de;

2- (4-met ] aoa~pheny] )-N-(2-4(fi b orophenyl) ethyl)-N(1-nethy]piperi
din-4yl) acetarni de; 2-(4-nmethoxypbez~yl) 7V [2-(2,5-d>net hOxypheny])
ethyl]-N-(1- niehyl piperidan-4-yl) acetam de;

2- (4- met hoxyphenyl )+ -( 2. Avdichler W.)1-gehyhlpenbdin{4lylivet hyl pi pendi n-
4-yJ) acet am de?'(@a@%‘l&ﬁjﬁ%i}% fﬁg}]t 1?5 ﬁ%{)( 3¥ch} o?jgghenw )

ethyl) -1 V- ¢deisatdby! pi peridin-4-yl) acetannide; 2-(4-methoxypheny])-N

[ 2- (4-rnet hoxyphenyl) .ethyl ] - .- N et y]Lpi. Qi Afdidey! ) acet am de;

2- (4nmet hox~pben\lj‘}§geﬂgﬁi‘l—"g§5W%ﬁ%ﬁ%@rﬁ/%f'ﬁe&hﬁ%ﬁ%ﬁ% ﬂuet byl pi pen di n-4-yl)
acetarni de;  2- (4 eLHQRYRREHIID-{ Mky lpipchidinrophehonyl]-cabgpide;

- met hy] pi peri di n-4-g| ) ~acetam de; ST,  ohepyl-carbamide:

2- (4- ehoxypJlJenyd§3- Wy@mw@d%%@ﬁ%y}meﬂ@ﬂrﬁ%%ﬁ plyper}) an- 4-_32] )

acetam d e; a . 2 9 ethvlene-N-(4-methylbenzy))-N-(3 -methyipipendmn-

2~ (4-ui et |1 0~5pRadr TP L e N R T 122 ( 2- hydr oxyeho cy) et hyl ]
pi pcndn; - Yyly)) acttadai de; 2- (4- nmei hoxypheny] ) - N- (4- el hyl benZyl ) - N

[ 1- ((2- oh] oro-5-. hi.en n, et ) i L N4y 1-nReeisaider4-23 (4- m

et hoxyph eny]) - P\‘ig(ﬁ??%%)ﬁ’ﬁ‘ﬁh%ﬁzﬂﬂb)g ] &%ﬁéﬁﬁ&{((i nij@(g)gj&ﬁ)l i dinon-1-

y]) et hy]) pizpQEintHe: n- 4-yl ] acet am de;

2- (4-rnehoxypheny] ) - N-(4-net byl benzy] )-N- (1- [2 (24 (] H,

3H) qui nazol i nedi on-3-yl)ethyl] pipendin-4-y]) acetarnide; .

2- (4-rnet hoxyph@nm]e)]ynz.(e&ypﬁt(h&eemwnlm(1119{1@1121]2?13‘11%?'@9()(51‘351@1?16’

et hiyl ] pi peridin-4- cetaniide; -2 , € JdmMe:
(2 i et hyl henzy pyPReeebis: BSr RGPy CIUPPERRARAER IV acet arm e
2-(4-etl ~0a~~ph@n(y;]ﬂg[gfﬁo{;ﬂjaﬂﬂﬁj-]ﬂ?@ﬂ:h}ﬂnilgﬁq—91-1Nﬂh{']PJPﬁP SO APz 0] - 1-
I i idin_4- a i de; -4 . 1)-
R TR R A e R
carbannde;
2-(3 4-dimethoxyphenyl)-N-(4-methylbenzy))-N-(1 -metbylpiper din-4-yl)

acetapude; N

2-(3,4-Methyl enedioxyphenyl)-N-(4-m eibylbenzyl)-N-(1-methylpipen din-4-
y1) acetaomide;

2-(4-Methoxyphenyl}-N-(4-m ethylbenzyl)-N-(1 A-butylpiperidin-4-yl}-
zeetamide; _ |

N-{4-Methyibenzyl)-N-(1-metbylpiperi din-4-yi)-N'-phenethyl-carbamide;

N-Phenetbyl-N-(1-methylpipen dip-4-y1}-N"-phenethyl-card amide;

N-(4-Methylbenzyl)-N-(1 -t-butylpiperidin-4-yl)-N ‘- (4-methoxybenzyl)-
carbanide;

2-(4-Ethoxyphenyl)-N-(4-metbylb enzy))}-M-(1-methylpipen din-4-y})
aceiamude;

2-(4-Bmoxypheny])-N—(fi—methylbenzy])—N—(1 -methylpiperidin-4-y1)
acetamide;

2-(4—i—P:ropoxyphenyl)—N—M~mcthylbenzy])-N—(1 -methylpiperidin-4-y1)
acetamide;

2-(4-t-Butoxyphenyl)}-N-(4-methylb enzyl)-N-(1-metbylpipen din-4-y1)

acetamde;



benz. of w az nyl methyl )piperidin-4-yl] ac et amd e 2-(4-nietb ox
phenyl) - N- (4- net hy] benzy])-N-[]-(5-chl or obenzo[ b] t hi en- 3- yInletHWIMAYZU4
pi peridi n-4-y3] acetanai de; 2-(4-metro}yphenyl)-N-(4-inetbyl benzyl)-1J- P
1- (5-phenyl - 1; 2; 4-ox adi azol -3- y]nethy))piperidin-4-yl] acetainide;

2-(4-Cb]oro hen | ) - N-(4- et hy] benzyl) -|so [ di n-4-
ac((at ar n]_i dg; 2y:(-«)g4 Bh](ot> yphepylﬂ\‘ (4- ﬂu%robenzygj N-(1-me h\z%?a{en% f yl)-
oi opheny]) - N-(4-net hyl benzyl) - N- (1- et hy] pi peri di n-4-y]) - acetanlde 2- Ph
end! ]-N-( 4° B¥1 b enzy])-N-(1-i ethylpip ens din-4-yl)- acetan i de;

2- (4- Ch] or opbeny?} Y.Ir dpdy ) Ne{nz}pm)omzem-}bylc@@m}mgmémpaer din-4-yl)-
acet am de; 2-(4-F)uoropheny])-N-(4-nethyl benzy])-N-(1-nethyl piperi
di n-4-yl) - @wetdaidtn de; 2- (4- Ch] oxopli enyl) - N-(4-rnet hyl benzy])-N-(]

- (2- hydr oxyet hy] X Ha A vlmasetam)de ] -methylpiperidin-4-yl)
2- (4- Cnh] or opbeny1) (ngtﬁﬂmg%tﬂy béhzy]) @?E cyc] olutylpi peri din-4-y])-
acet 2m de; ackt{rdidbpandoxyphenyl ) - N-(4 ||| et hyl benzyl ) - N-(]

f%f]hﬁgg.t%]e?l i nz gg}% ‘?ifg”lj%enﬁgﬁf @;ﬂb %gﬂ(ﬂ‘ﬁ% g\ let hyI benzy]) N-( ]

-in ethyl pi perifiga-4-yl)-N - p33eny| carbanlde

N- Phenel hy] - N- (1- meshy] pi p |d|n y])-N -laent7r] --carbanai de;

2- Phenyl - N- {-4- netthesaHsERY f&”Nif@)netbylplp eridir3-4-y3)-acetarnide; 2-(4
Tni f] uor onnet hy] phenyl )-N-(4-ni etlioaybenz.y])-N-(1-nrethy3piperi din-4-
y])-acetam dc; 2-(4-Fl uoxop] Deny])-N-(4-nrethoxybenzy))-N-(1-xnethyl piperi
din-4-yl)- acetam de; 2-(4- thhoxypheqyl)#N—&4 nethoxybenz ]1)-N-(]

-met hyl pi peridin-4-yl)- acetarnide; a;” 2v1

2- (4- Met hy] phenyl ) - N- (4- chl or obenzy]) - N—(~-methy|p|pen din-4-yl)-

acetam de; 136 1 1 MAY 2004 2-(4-]3ydroxypheny])-N-(4-rehyibenzyl)-N-(]-n
etiiy] pipexidin- 4-%49 acei azni de;

Zis

in which
R is 2 bydrogen, a cyche or strajghi-chained or branched acyclic organy)

group, 3 lower hydroxyalkyl group, a Jower aminoalkyl group, 0T an aralkyl or

heteroarzlkyl group; and
nis 1;
¥, is methylene, vinylese, or an NH or N(ower alkyl} group; and
¥, is methylene, or, when X, is methylene or vinylene, X; is metbylene o5 2
bond; or when X; is methylene, X2 is O, S, NH, or Nower aliyl) or a bond;

'Y, is methylene and Y, is metbylene, vinylene, ethylene, propylese, 01 & bond;
or
Y3 is a bond and Y; is vinylene; or

Y, is ethylene and Y7 is O, §, NH, or N(ower allcyl);



N- Phenethy ]-N-(i -nethylpiper! dirt-4-y]l-N -phenyl -carbam de;

N- (3- Pbenyl propy)) - N-(1-rnei hylpi peri din-4-yl)-N -benzyl-carban dé&; MAY 2004
N- ( 3- Phenylpropyl)- N (1-rnethyl pi peri din-4-y])-N -phenyl -carbam de;

2- (4- Met hoxypheny] )-2,2-ethyl en e-N(4-nethyl benzyl)-N-(1-tn

et hyl pi peridin- 4-yl) acetaniide; 2-(4-Meth oxyphenyl ) - N-al pha-m

et hyl benzyl -N-(1-rn ethyl pi peridin-4-yl) aceiamd

2- Phenyl - 2- et hy| AN {o-Anetebyiitser 2psubsiNoed ShBP R R i‘fé]r‘ir&‘FWO&UyE’)oups
acetanride; N-Phenethyl-N (4-methyl benzy])-N(]

- met hy] pi peF"P‘ai n-4-yl)-amne; 2-(4-Methoxyphenyi)-N(1-hid

anyl ) -N-(1-inet hy RioR ein glin-4-y)) acetatnide; N (4-M

et hyl benzy])-N-(1-rethy) |per| et boxybenzyl) - car bami de;
2- (3, 4- di met | t ox ¢ phrERpIep ‘N—”(f&"cﬁﬂtéﬂﬁlsﬂé?{)fy%‘ww(rior}rret hy] pi peri din-4-y])
acetam d e; ; 7 wherein

2- (3, 4- Met bﬁlenedﬁ%@@&ﬂ?ﬂﬂ?‘f?rd{@%ﬂ 1Bt F%enzyl) N- (1-r net byl pi peri diln-4
y)) acetam de; v, ismethyleneand Y, is a bond, methylene, ethylene, or vinylene; or

2- (4- Met hoxyphenyl) N ( 3 net h‘ly) benzy3) N-(l t - buly3pi peridin-4-yl)-

c.etau i d e; Y118 cthy}cnc and Y7158 O

N (4- Met hyl benzylﬁ gl-)(ej}n gg;,ggydm ;g%ryogl@ rﬁ-_[gﬂh}yﬁ]n)g N or phenet hyl - car b2n8 de;

N- Pbenet hy] - N- (] - et pi peri di n- %j phenet hyl - carbam d e;

N- (4- Met hylbenzyl¥riNNH OHNWWP%WBéP%/ pﬁ-aﬂi}ﬁ”)e% (4-ntei hoxyberzy))- carb
anti de;

2- (4- Et hoxypheny]) - N-(4- net hy] benzyl )-N-(1-netl _iyl pi peridin-4-yl)

acet am de; 2-(4-Butoxyplienyl)-N(4-nethylbelzyl)-N(1-rnethy)pip en
din-4-yl) acetam de; 2-(4-i-Propoxyphefyl)-N-(4-nmethyl benzy3)-N-(1-Di

et hylpi peridin-4-yl) acetanjide; 2-(4-t-B

ut oxyphenyl ) - N- (4- met hyl benzyl ) - N- (1- net hyi pi pendi n-4-yl) acetanzi de;
137 1 i MAY 1004 2-(4-Butoxyphenyl)-N -(4-17uoroben2yl)-N-(I

-n~ehy] pi peridi n-4-yl) accl ai m de;

2- (4- Propoxyphenyrl)-N-(4-fl ourobenzyl)-]N-(1-xnethy] pi pen din-4-yl)

9. A compound according to claim 8, wherein

ATy and Ar; independently are mona- or disubstituted phenyl groups.
10. A compound according to claim 9, wherein

R is a hydrogen, a Jower alky} group, 2 cyclic organyl group, or an, optionally
substituted, alalky) or heteroaralkyl group;

Y, is methylene, Y2 is a bond, methylene, etbylene, or vinyiene;
X, is methylene and X 1s a bond, or
. X,is NH or N(Jower alkyl) and X is methylene; and
Ar, and Ar; are phenyl groups, independently p-substituted with groups
selected from ailcyl, lower alkoxy and halogen.

il A compound according to claim 7, havirg a formula (1):
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acel a"de; 2-(4-i-Propoxyphen)'])-N (4 fluorobenzy])-N(1-netbyl piper
din-4-yl) acetam de; and 11 MAY 20
2- (4-t - But ox3pbeny3) - N- (4-fl uorobenzyl)-2-(1-rehy]pip en din-4-y]) "' 04
acetarnide. 7. A conpound of formula (I) 2 s H Y-N 9 1 -wherein z is w
1. Are x2 In which Ris a hydrogen, a cyclic or straight-chained or
branched acyclic organylg+ group, a |ower 1liydroxyaB Yl group, a |ower
an-iinoalcy group, or angakakkyl or beteroar2lky] group; and nis 1; X1

i s methyl ene, vi nyl ene, o an NH or N(]Jower alkyl) group; and X2 is

met byl ene, Ahen X~ 4 s met hyl ene or vinylene, X2 is netbylene or a
bond; or Wnen Xy | Iene )12 is O S. NH or N(lower alkyl) or a
bond; Y1 is nethyl thyl ene, vinylene, ethylene, propylene;
or a bond; or is a bdﬁﬁ@l s viny]Jene; or Yl is ethylene and Y2 is
O S, NB, or N(I ower al kyl 78 Ta® MAY 1004 Art and Are are different

unsubstituted or substituted gryl or beteroaryl groups; and Wis oxygen;

or a pharmaceutically agceptable salt, o dr Lher . 8. A conpound
according to cl aiwheﬁm%ﬁé?léidwmn 138 b, RS o Hebhagf080

AT is selected from Jower alkyl, lower alkoxy 2nd halogen

AT® is selected from Jower alkyl, lower alkoxy and halogen;

kislor2

and A’ is a suiteble amon. .
12 A pharmaceutical composition comprising an effective amount of a compouw

of formula (I):

wheren
Zis

Pr
N

w
(CH?.)n

e
i

in which | |

R is a hydrogen, a cyclic or stra1ght-chained o7 branched acychc oTgauy
group, a Jower hvdroxyalkyl group, 2 lower aminoallcy] group, 07 an aralkyl or
heteroaralky) group; end

nis1;

X, is methylene, vinylene, or 21 NH or N(lower allcy}} grovp; and

X, is methylene, o1, when X, is methylene or vinylene, X is methylene o1 a

bond: or when X; is meibylene, X,is 0. S, NH, or N{jower ally]) or a bond;
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Y, is methylene and Y2 is a bond, nethylene, ethylene, or vinylene; or Y1
is ethylene and Y2 is Oor S and X~ is methylene and X2 is a bond,1 7] MAY 2004
met hylene, 0, or S; or X1 is NH or N(lower alkyl) and X2 is a net hyI ene.
9. A conpound accordi ng to claimS8, wher el n Ari and Are independently are

mono- or disubstit yl g npound accordi to claim
9, wherein R |$‘%¥‘%§?‘86@‘ﬁ9 Ty ’e"’l”l%’ﬁ“e F]B)}ﬁ PAORE! 1F|°636’Pe,£rg?y group,

or an, opti onqu ls\a boﬁ@aﬁjwzt.gwﬁ\,ghemaloal | ccyl or |leteroaral kyl group; Y, is
met hyI ene, Y2 is a bond Ei/sene et hyl ene, or vinylene; X~ is

net hyl ene and YX2 €ffy! eawth‘éz is )@HI%”‘NP%"’ ~k01 ower al kyl) and X2 is

et hyl ene; ang]],%g %Qdeﬁéx‘ideﬁiﬁ a19Q%Mitltﬁécpd%%bsu{u'f&%?ﬁ'?o@ﬁé}&eryPglgMJQSt' tuted
with groups selected from al | ower al ogen

conpound accoPdviigd thet £ apdviz afﬁl’imﬁlﬁ@“@e@w}’rﬁjle%)’](@)j 139 1 MAY 1004 12. n
wherein R1' |§V|}yq§/&gen | ower al kyl, aralkyl, or heteroaral kyl; Aar is
selected from|ower alkyl, lower alloy and haI ogen ArR is selected from
| ower al kyl, bbﬂ/\ellraﬂa#d!@@twUtame}bfallﬂbgﬂéwr profivgitireoiamd A is a suitable anion.
A pharmaceut i ffective anount of a conpound
of formula (Zgﬁiuf:%9@&&'1]&aQleﬁWlée}'é?&ngneﬁx2 Ar2 1 in which Ris a

hydr ogen, a cyclic or straight-chained or branched acyclic organ)')

group, atl.owen nydf avaffeltoel anginotd onaor mwe bf thntanyalukys] ofglradnip forahe an ar al kyi

or . . C e . .
preparation of a medicament for inhibiting an activity of a monoamine receptor.

14. The use of claim 13 wherein the monoamine receptor is a serotonin receptor.

15. The use of claim 14 wherein the serotonin receptor is the 5-HT2A subclass.

16. The use of claim 14 wherein the serotonin receptor is in the central nervous system.

17. The use of claim 14 wherein the serotonin receptor is in the peripheral nervous system.
18. The use of claim 14 wherein the serotonin receptor is in blood cells or platelets.

19. The use of claim 14 wherein the serotonin receptor is mutated or moedified.

20. The use of claim 13 wherein the activity is signaling activity.

21. The use of claim 13 wherein the activity is constitutive.

22. The use of claim 13 wherein the activity is associated with serctonin receptor activation.
23. A use of an effective amount of & compound of one or more of the compounds of claim

1 for the preparation of a medicament for inhibiting an activation of a monoamine

receptor.
24. The use of claim 23 wherein the activation is by an agonistic agent.
25. The use of claim 24 wherein the agonistic agent is exogenous.
26. The use of claim 24 wherein the agonistic agent is endogenous.
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heleroarall)'l group; and nis 1; ) i is rneibyle"e, viny)ene, or an NH or
N(] ower al kyl) group; and X2 is nethylene, or, when X is nethyl ene 31 AY
vinylene, X2 is methylene or a bond; or vben a~ is nethylene, Y2 i [M SZ.U[M
J, or (lower aB 'l) or a bond; 140 1 MAY 2004 Yi is nmethylene and Y~ is
met hyl enﬁ Vi ]}/' ene ]eI h%( eHe . E’ ﬁ ene; a bond; or Yi is a bond and
Y2 i's vinyl endfe G HFAEZLPRSTF R ShETeRs ansﬁmt’éfe NH, or N (lower alkyl);
Ari and Are |ndependently are unsubstituted or substituted aryl or
het eroaryd gr opdSse of DAY b HGHert i Me M foaBRE AL R0RE 8 s&tBionHipadhioaneousl y
phenyl; and Wis oxygen ; or a pharmaceutically acceptable salt or prodrug
thereof and a pharnmaceutically acceptable diluent or excipient, 13. A
use of aPd.ef f Bt bseel elrioudd whireioies sorotavbriecepfor isbe cohdumbdasef cl aim1 for
the preparation of a medicament for inhibiting an activity of a nonoam ne
[eoepl oo 14 pIPG 178, ERBL IR R AL S TR RS L SEBL Gt o °
receptor is the 5-HI2A subcl ass. 16. The use of claim 14 wherein the
ser ot oni fy.r eCERS e of Slainn2g hﬁer@iﬁﬂtd’s@ﬂotdﬂﬁfﬁé&l}éﬁ)r%Mﬁﬁl%r}ienﬁﬁ eral hBRowkS®stéh. Cl ai m
14 wherein the serotonin receptor is in the peripheral nervous system
18. The use of claim 14 wherein the serotonin receptor is in blood cells
or pl at ebet s. ThousePhelaiys &8 yherep dliepperpmonyrasegion it indlosd celisonipldteldtept or i s
nmutated or nodified. 20. The use of clai m 13 wherein the activity is
signal | Ng act 'l"gézttxs%_%glgmn Iﬁb@ 1H§| tl%fsefy ?tawg'%{a lat@d Exhlﬁoda}ﬁécl vity is
constitutive. . e use o alrm ern e activity is associated
wi th serotonin receptor actlvatl on. 23 A use of an effective anbunt of a
conpound3af oneasenf mbeepaficillyeffeaiveannas obbnecdraian oflthé o:l’m]iobmdsp:lf epar &t i on
of a nedi canept for inhib tor. 24.
The use of ol B FERHEPE P PRSP LIFbRE R Ry S aiB R e SEER " o2
The use of cl aonvddnadeedpeirin & hebjagankest haedgent 1s exogenous. 26. The use
of claim 24 wherein the agonistic agent is endogenous 141 1 ? MAY 1004
27. The use of cl ai m 23 wherein the activation is stitutive,

35. The use of claim 34 wherein the disease conditicn is selccled from the group consisting

of schizophrenia, psychosis, migraine, hypertension, thrombosis, vasospasm, ischemia,

depression, anxiety, sleep disorders and appetite disorders.

36. The use of claim 34 wherein the disease condition is associated with dysfunction of a

mOonoamine receptor.

37. The use of claim 34 wherein the disease condition is associated with activation of a

monoamine receptor.

38. The use of claim 34 wherein the disease condition is associated with increased activity

of monoamine receptor.

39. The use of claim 34 wherein the monoamine receptor is a serctonin receptor.

40. The use of claim 39 wherein the serotonin receptor is the 5-HTZA subclass.

41, The use of claim 39 wherein the serotonin receptor is in the central nervous system.
42. The use of claim 39 wherein the serotonin receptor is in the peripheral nervous system.
43, The use of claim 39 wherein the serotonin receptor is in blood cells or platelets.
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28, The use of claim 23 wherein the nonoam ne receptor is a serotonL? -
receptor. 29. The use of claim 28 wherein the serotonin receptor i *M@7W4
5- HT2A subcl ass. 30. The use of claim28 wherein the serotonin receptor is
in the central nervous system 31. The use of claim28 wherein the
serotonin receptor is in the peripheral nervous system 32. The use of

cl ai m 284her Ebnusetpbclar 31 wheran tecemtanin ieeepion IpTYaEd eeredfigt pl atel et s,

33. The use of claim 28 wherein the serotonin receptor is nutated or

nmodi fied, 34. ,A us f a therapeutical | ffectiv nt__of e or nore
of the. chipoufidst B BriaPethARRHl: Gt ofs LTk SRR orRE P,
treating a di seasendosfaidimdriorabspepaitad ofik tiediaamend fro aneating scleoepteorz. i N a
subj ect in need thereof. 35. The use of claim 34 wherein the disease
condition is selected fromthe group consisting f _schi zophreni a,

psychosi 46 i Grusf Ak ﬂ‘ﬁ?ﬁ@%'ﬁ@ﬁ’sﬁfgﬁ:"eﬁwwﬁﬁégF@?PC\VB‘EBE%%’H“O'es‘lfﬁ‘éem a,
depressi on, apxh$fuMds FlcREP 10b50E pepSatRNG ApRekihat thr $eitdRisigrad®. The use
of claim 34 wherein the disease condition is associated mﬁtﬁ dysfunction
of a nonoam ne receptor. 37. The use of claim 34 wherein the disease
condi ti of.i s Asseef athertpeutictlyaatiertivatingmt of a gommesod el me of Beepfdie 38, The
use of claim el . i ki LOR: ] j MEh increased
activity of %ﬁw%gﬁ?wquﬁﬁ2593§$ﬁ§§¥ﬁ%ﬂ§*%§§98?§%1gﬁﬁﬁgﬁkﬁﬁﬁﬁg%ﬂ t he
nonoamm ne receptor is a serotonin receptor. 40. The use of claim 39
wher ei n the s&hotencoordiegeptiom 47svikehke: the piRivssubT trag-snduded. psTdhesisise of
claim 39 wherein the serotonin receptor is in the central nervous system
42. The use of claim 39 wherein the serotonin receptor is$ in the

peri pheral nervous system 43. The use of claim 39 wherein the serotonin
receptor is in blood cells or platelets. 142 1 1 MAY 10p4 44. The use of
claim39 wherein the serotonin receptor is nutated or nodified. 45. A use
of a therapeutically effective anount of a conpound of one or nore of the
conpounds of claiml for the preparation of a nmedicanent for treating

schi zophrenia. 46. A use of a therapeutically effective anount of a
conpound of one or nore of the conpounds of claim1 for the preparation
of a nedi canment for heating mgraine. 47. A use of a therapeutically
effective anount of a conpound of one or nore of the conpounds of claim1
for the preparation of a medicanent for treating psychosis. 48. The use
according to claim47 wherein the psychosis is a drug-induced psychosis.
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